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1. NOACHUTEJIBHASA 3AIIMCKA
1. 1. Craryc noxkymenra

Pabouast mporpamma ydeO6HOro Kypca omosiorus s yqamuxcs ¢ 3[IP (Bapuant 7.1) coctaBieHa B
cooTBeTCTBHUH ¢ 4. | cT. 79 DenepanpHoro 3akona «O0 oOpasoBanuu B Poccuiickoii denepanum» OT
29.12.2012 Ne 273 «... conepkanue oOpa3oOBaHHS M YCIOBUS OpPraHU3alMK OOYYCHHS W BOCIUTAHU
o0yJaromuxcst c OTPaHUYEHHBIMU BO3MOKHOCTSIMU 310pOBBs  (J1ajee — OB3)
ONpEAENSAIOTCA aJanTHUPOBAaHHOW 00pa3oBaTENbHOM MIpOrpaMMmoii», JaHHas aJanTHPOBaHHBIC
mporpaMMa paspaboTaHa ¢ y4eTOM OCOOCHHOCTEH WX MCUXO(DHU3UYECKOTO pa3BUTHI U
WHIUBUAYAIBHBIX BO3MOXHOCTEH.

[Tpu peanuzanuu aganTHPOBAHHON MPOTPAMMBbI UCIIOJIB3YIOTCS YUSOHUKH HA OCHOBE (heIepaibHOTO
KOMITOHEHTAa TOCYJapCTBEHHOT'0 CTaH1apTa OCHOBHOT'O OOIIEro 00pa30BaHus U MPOrPAMMBbI
OCHOBHOTO 00111eT0 00pa3oBanus o 6uonoruu asropos M.H. [Tonomapéra, B.C. Kyumenko.

Pabouas mporpamma o bruosoruu 11st OCHOBHOHM 00111€00pa3oBaTeIbHON MKOIIBI (5-9
KJIacChl) pa3paboTaHa

e 3akoHa 00 oOpa3oBanuu Poccutickoii @enepannu, DenepaibHOTO
roCy/1apCTBEHHOT'0 00pa30BaTeIbHOTO CTaHJapTa OCHOBHOTO O0IIEro
obpazosanus (2010 r.).

o [IpumepHOif OCHOBHOH 00pa30BaTEILHOM MIPOrPAMMBI 00Pa30BaTEIHHOTO
yupexaenus. Ocnonas mkona/coct. E. C. CaBunoB buonorus. 5-9 xmaccer. - M.:
[Ipoceemenue, 2019.- (CtannapTsl BTOPOro MOKOJIEHHUS)

e [IpumepHOIi rocyaapCTBEHHOM MPOrPaMMBbI 110 OMOIOTHH ISt
obmeobpaszoBarenbHbIX mKod M. H. [lonomapéra, B.C. Kyumenko, O.A.
Kopnunosa, A.I'. Iparomunos, T.C. CyxoBa. buosorusi: 5-11 knaccsr:
nporpamMma. — M.: Benrana-I'pag, 2014. — 400 c.

o denepallbHOTO MepeyHs Y41eOHUKOB, PEKOMEHJOBaHHBIX (HomymeHHbix) MOH PO
K MCTIOJIb30BaHUIO B 00pa3oBaTesbHOM mporiecce B OY B 2015-2016 yu. r.,
aBTOPCKOM MpOrpaMmbl 1o Ouooruu 5-9 ki1 u3nareabckoro neHrpa «Benrana-
I'pad»: N.H. ITonomapéna, B.C. Kyumenko, O.A. Kopaunosa, A.I'. [lparomusios,
T.C. CyxoBa. Buosnorus: 5-11 xnaccel: nporpamma. — M.: Benrana - ['pad, 2014.
— 400 c.

YyeOnuku OegepanbHOro NEpeyHs, B KOTOPBIX pealn3yeTcs JaHHas mporpaMmma:
buonorus. 5 xnacc (aBT. [lonomapesa U.H., Hukonaes W.B., Kopuunosa O.A.);
buonorus. 6 knacc (aBt. [lonomapesa 1.H., Kopaunosa O.A., Kyumenko B.C.);
buomnorus. 7 knacc (aBT. KoncrantunoB B.M., ba6enkoB.I'"., Kyamenko B.C.);

buonorus. 8 xnace (aBt. Aparomunos A.I'., Mam P./1.);

buonorus. 9 xnacc (aBt. [lonomapesa U.H., Kopaunosa O.A., Yepnosa H.M.)

Pabouas mporpamMma oOecreunBaeT MOCIENOBATEIbHOE M3YyUEHHE DPa3JiesioB Kypca:
«OKuBble oprann3mbl», «HenoBek u ero 310poBbey, «O0mHe 6MoIornyecKrue 3aKOHOMEPHOCTI.

arONE

1.2.Bkaan npeagmera «buoJiorusi» B J0CTHKEHHE LeJieil OCHOBHOro o0mero o0pasoBaHus
Copep:xanue Kypca OHOJOTMM B OCHOBHOW IIKOJIE HAmpaBieHO Ha (OPMUPOBAHHE U Pa3BUTHE
JIMYHOCTH 00Y4YaIOIIEerocs B MPoIecce UCI0JIb30BaHMs pa3HOOOpa3HbIX BUJOB YUEOHOM NesTETbHOCTH.
[Ipn oOydeHnn OMONOTHU BBIPAOATHIBAIOTCS Y4YEOHBIC JCHCTBHSA, MO3BOJISIONINE BUIETH MPOOIEMBI,
CTaBUTh LI€JIM W 3aJauM JUIsl MX peIleHHus, Pa3BUBATh MO3HABATENIbHbIE MHTEPEChl U MOTHUBAIMIO K
00y4eHHIO, YMETh UCIIOJIb30BaTh MOIyUYE€HHBIE PE3yJIbTaThl B IPAKTUUYECKOH JiesTenbHOCTH. OCHOBHBIE
HampaBjIeHUss OMOJIOTMYECKOr0 OO0pa3oBaHMs: — YCWICHHE BHYTPUIPEAMETHOW HWHTErpaluu U



oOecriedyeHrne LEJIOCTHOCTH OWOJIOTHUH, Kak o00Ieo0pa3oBaTeIbHON JUCHUIUIMHBL, pealu3anus
MEXIIPEIMETHON MHTErpanuu OWOJIOTUM C JPYTMMHM €CTECTBEHHOHAYYHBIMH JUCLMILIMHAMU;
OTpaKCHHE MHTETPAllMi OHMOJIOTMYECKOrO0 M TYMAHHTApHOTO 3HAHWs, CBA3ed OWONOTHH C
HPABCTBEHHO-3TUYECKMMU M HKOJOTMUYECKMMHM LEHHOCTSIMU OOILECTBa; BOCIUTAaHUE LIEHHOCTHOI'O
OTHOIICHHSA K JKUBBIM OpTaHW3MaM, OKpYXKarollel cpeie U COOCTBEHHOMY 3/I0POBbBIO; SKOJIOTHYECKOH,
TUTHEHUYECKOW W TEHETHMYECKOM TIpaMOTHOCTH; KyJIbTYpbl IIOBeleHUs B mnpupone. H3ydenue
OMOJIOTMM  OCHOBBIBA€TCA HAa  TECHOM  MEXIPEAMETHOW  MHTerpauuu e€ ¢ JIpyruMu
001e00pa30BaTeNIbHBIMU  TUCIUIIIMHAMU €CTECTBEHHOHAYYHOTO IIMKJIA, KOTOpas IOCTHraercs B
Iporecce 3HAKOMCTBA C OOIEHAYy4YHbIMM MeTojaMu (HaOnroleHue, HM3MEpEeHHe, SKCIIEPUMEHT,
MOJIEIMPOBAHUE), PACKPBITHS 3HAYEHUS HAyYHOTO 3HAHMs U1 IPAKTHUYECKON JesTEIbHOCTH
4eJI0BEKa, FTapMOHUYHOIO Pa3BUTHsL O0IIecTBa M HpUpoAbl. OTINYUTEIBHON OCOOCHHOCTBIO JAHHOU
NPEIMETHOW JIMHUU CIY)KUT OPHEHTAlMs Ha B3auMOJICHCTBHE OMOJIIOTMYECKOT0 M T'yMaHHUTApHOTO
3HaHUs. [[eHHOCTHBIM KOMIIOHEHT OpPraHMYeCKH BIUICTAETCS B y4yeOHYyI0 MH(pOpMaIuio, Npuaaér eu
SAPKYI0 SMOLIMOHAIBbHYIO OKpAacKy, SKOJIOIMYECKHM, HPAaBCTBEHHO-3TUYECKHH WM SCTETHUYECKUMN
cMmbici. bnaronmaps srtomy yuyeOHas uHGOpMalMs CTAaHOBUTCS JIMYHOCTHO 3HAYMMOM, BBI3bIBAET
UHTEPEC, Jy4Yllle BOCIPUHMMAETCA U ycBauBaeTcs. YuurTbiBas nosoxkeHne ®I'OC, uro npeameTom
OLIEHKA HWTOTOBOM aTTECTAllMM BBITYCKHUKOB OCHOBHOTO OOmIEro 00Opa3oBaHUSl JOJDKHO OBITh
JOCTMKEHHE  MPEAMETHBIX, METAlpPEIMETHBIX, JIMYHOCTHBIX PpE3yJbTaTOB, B IPUMEPHOM
TEMAaTUYECKOM IUIAHHUPOBAHWU PE3yJIbTaThl OOyYeHUS KOHKPETH3MPOBAaHBI JO YPOBHS Y4EOHBIX
JeWCTBUH, KOTOPBIMH OBJIAJEBAOT 0OYUYaIOLIMECs B IPOLIECCE OCBOECHUS MPEIMETHOIO COACPIKaHUS.

HanpasieHusi KOppeKIHOHHOM PadoThI:

1. Koppexkuus 3puTesIbHON U CIIyXOBOM ITAMSTH U BHUMAHHS.

2. Pa3BUTHE OCHOBHBIX MBICIUTEIbHBIX OIIEPALIVH.

3. ®opMupoBaHNe yMEHUHN pabOTaTh IO YCTHOMY U IMMCBMEHHOMY aJITOPUTMAM.
4. Pa3BuTHE YCTHON M MIMCHbMEHHOMN pEYH.

IpuHuunsl padorsl ¢ yyamumucs ¢ OB3:

1. Opranuzanus paboThl C Y4€TOM UX OCOOEHHOCTEH.
2. Meton conpoBOXKICHHUS.
3. JlocTynmHOCTb U3JI0%KEHUs y4eOHOro MaTepuara.
4. Ananrtanus K IIKOJIE U COITHATbHOMY OKPY>KEHHUIO.
5. KOHTpOJIBHLIe MCPOIIPUATHA, HAIIPABJIICHHBIC HC HA BBIABJICHUA KOHKPCETHBIX 3HAHUH (,[[aTLI,
TEPMHHBI), a Ha BBISIBICHHE TOrO, KaK YYEHUK HAYUMJICS JIOTUYECKH MBICIUTH, 0000LIaTh, J€aTh
BBIBOJHbI, KHaCCI/IQ)I/II_[I/IPOBaTB, AHAJIIM3UPOBAThL, IPUMCHATL 3HAHUA HaA IIPAKTUKE, KOPPCKTUPYA UX KaK
B CTOPOHY YCIIO’)KHEHMS 33JJaHUH, TaK U B CTOPOHY UX YIIPOILEHHUS.

VYcBoeHne yueOHOro mMarepuaia BbI3bIBAaeT 3aTpyAHEHUs Yy ydammxcs ¢ 3[IP B cBsA3M ¢ TakMMH HUX
OCO6CHHOCT$IMI/I, Kak 6LICTpa$I YTOMJIIACMOCTh, HEAOCTATOYHOCTDb a6CTpaKTHOFO MBIIIJIICHHUA,
HEJIOpa3BUTHE TIPOCTPAHCTBEHHBIX TMPEACTABICHHUMN, HU3KHE OOIIeyuyeOHbIe YMEHUS M HABBIKU. YUeT
ocoOeHHocTel ywammxcsi kimaccoB VII Bunma TpeOGyer, uToObl NMpU H3ydye€HHUM HOBOTO Marepuaia
00513aTeIbHO TPOUCXOAUIIO MHOTOKPATHOE €ro IMOBTOPEHHUE; PACIIMPEHHOE PAacCMOTPEHHE TEM U
BOIIPOCOB, PACKPBIBAIOIINX CBA3b UCTOPHUU C JKU3HBIO; aKTyaJIn3alusd IICPBUIHOT'O JKU3ZHCHHOI'O OIIbITa
YHAIIHUXCA.



1.3. Lesn n3yvyenus yueoHoro npeamera «buonorus»

I'moGanbHble HeTH GOPMUPYIOTCA C YYETOM PACCMOTPEHUSI OMOJOTHYECKOr0 00pa30BaHUs Kak
KOMIIOHEHTa CHUCTEMbI 0Opa3oBaHMs B LIE€JIOM, IIOATOMY OHM SBISIOTCS HauOojiee OOIIUMH H
couuagbHo 3HAaYMMbIMH. C y4€TOM BBIIIEHA3BAHHBIX TMOJIXOJO0B TJI0OATbHBIMU ILENSAMU
OMOJIOTUYECKOT0 00pa30BaHMS SIBIISIFOTCSI:

econMau3anus oO0yJ4aeMbIX - BXOXKICHHUE B MHUP KYyJIbTYphl U COIMAIBHBIX OTHOIICHHIA,
o0ecrneunBaroIas BKIFOUYCHNE YUAIIUXCS B Ty WM HHYIO TPYIIITY WM OOIIHOCTh — HOCUTENS €€
HOpPM, LIEHHOCTEW, OpHEHTAlui, OCBaMBaeMbIX B MpOIleCCe 3HAKOMCTBA C MHPOM >KUBOM
MIPUPOJIBI;

*npuodIeHne K TTO3HABATEIILHON KyIbType KaK CUCTEME IMO3HABATEIHHBIX (HAYYHBIX)
[IEHHOCTEH, HAKOIICHHBIX 00IIECTBOM B cepe Ononorndeckoit Hayku. [Tomumo aToro,
Ouosornyeckoe 0Opa3zoBaHue MPU3BAHO 00ECTICUUTh:

*OPHMEHTAIMIO B CHCTEME MOPAJIBHBIX HOPM U IICHHOCTEH: MPU3HAHNE HAUBBICIICH [ICHHOCTHIO
KU3Hb U 37I0POBbE YeJIOBEKa; (hopMHpOBaHUE LIEHHOCTHOT'O OTHOIICHHUS K dKUBOU MPUPOJIE;
*pa3BUTHE NTO3HABATEIILHBIX MOTHBOB, HAIIPABIICHHBIX HA IMOJYYCHUE 3HAHUN O KUBOU MPUPOJIC;
MO3HABATENbHBIX KAUYECTB JINYHOCTH, CBSI3aHHBIX C OBJIAJICHUEM METOJIaMU U3y4eHUs IPUPO/IBI,
(hOopMHUPOBaHHEM WHTEIUICKTYABHBIX U MPAKTUYECKUX YMCHHIA,

*0BJIa/IeHHE KIIFOUEBBIMU KOMIIETEHTHOCTSAMU: YUeOHO-103HABATEIbHON, HHPOPMAITIOHHOM,
LIEHHOCTHO-CMBICJIOBOM, KOMMYHHUKAaTUBHOM;
epopMupoBaHHe y OOYYAIOIIMXCA TTO3HABATEIBHOW KYJIBTYphl, OCBAaMBAEMOW B IpoIecce
MO3HABATEIBHON NEATEIBHOCTH, U CTETHYECKON KYJb TYPhI KaK CIIOCOOHOCTH SMOLMOHAIBHO-

OCHHOCTHOI'O OTHOIICHUA K 00BEKTaM JKHBOM IIpUpOALbI.

2. OBHIASA XAPAKTEPUCTHUKA KYPCA

B nacTosiimee BpeMst 6a30Boe OHMOJIOrHYECKOe 00pa30BaHNe B OCHOBHOM IIKOJIE JOJKHO
00e CreunTh BBITYCKHUKAM BBICOKYIO OMOJIOTHYE CKYI0, SKOJIOTHY€e CKYIO U
MIPUPOIOOXPAHUTEIBHYIO TPAMOTHOCTh, KOMIIETEHTHOCTh B 00CYK/IEHUU U PELICHUH LIET0Tr0
Kpyra BOIIPOCOB, CBSI3AHHBIX C )KMBOW NMPUPOIOH. PemmTs 3Ty 3a1a4y MOKHO Ha OCHOBE
IIPEEMCTBEHHOT'0 Pa3BUTHI 3HAHUI B 00J1aCTH OCHOBHBIX OMOJIOTHYECKUX 3aKOHOB, TEOPUM 1
uze, odecreunBaonMX GyHIAMEHT JUIs TPAKTUUECKON eATeIbHOCTH yJaluXcs,
(dbopMHpOBaHUS UX HAYYHOTO MUPOBO33PEHHUS.

Pabouas nporpammMa coctapiieHa 1o koHueHTpruueckoMy Y MK «Anroputwm ycrexa»
(cucTeMHO-CTPYKTYpHBIH MOAX0N) 1Moj penakiuei npogpeccopa M.H.ITonomapesoii.

Kypc Owomormm Ha CTynmeHH OCHOBHOrO oOmero oOpa3oBaHUs HalpaBjiIeH Ha
¢bopMHpOBaHHE Y HIKOJBHUKOB TMpPEACTAaBICHUN 00 OTIMYUTENbHBIX OCOOCHHOCTSIX >KHUBOM

MIPUPOJIBI, O €€ MHOT000pa3HH U 3BOJIOINH, YeIOBEKe Kak OnocoruanbHoM cyiectse. OToop



COJIEPKaHus NPOBEAEH C y4ETOM KYJIbTYPOJIOTHYECKOTO MOAXO0MAA, B COOTBETCTBUH C KOTOPBIM,
ydamuecs: JOJDKHBI OCBOMTH COZAEp)KaHUE, 3HauuMoe uis (OPMHPOBAHHUS I103HABATEIbHOM,
HPABCTBEHHON M 3CTETHYECKOW KYJIbTYpPbI, COXpAaHEHHS OKPYXKAroIIeH cpelbl M COOCTBEHHOTO
3J10pOBbS, AJIs1 HOBCEIHEBHOM KU3HU U IIPAKTHUUECKOH 1E€ATENbHOCTH.
buonorus kak yudeOHas AMCUUIUIMHA HpeaMeTHOW obnact «EcTecTBeHHOHay4YHbIE

MPEeIMEThI» 00eCTIeYNBACT:
*opMHpOBaHUE CHCTEMBbI OMOJOTMYECKMX 3HAHUH KaK KOMIIOHEHTA LEJIOCTHOCTH HAay4yHOH
KapThl MUDA;
*OBJIJICHUE HAyYHBIM [I0XO0/I0M K PELIECHUIO Pa3JInYHbIX 3a/1a4;
*OBJAJICHUE  YMEHUAMH  (OPMYJIMPOBATH  THUIIOTE3bl, KOHCTPYHWPOBaTh,  INPOBOAMUTH
9KCIIEPUMEHTHI, OLIEHUBATh MOJIYYEHHbIE PE3YJIbTAThI;
*OBJIaJICHUE YMEHUEM COIOCTABIIATh SKCIIEPUMEHTAJIBHBIE U TEOPETUUYECKUE 3HAHUS C
O00BEKTUBHBIMH PEATMSIMU XKU3HH;
*BOCIUTAHNE OTBETCTBEHHOI'O U OEPEXHOI0 OTHOLICHUS K OKpYXKarollel cpesie, OCO3HaHue
3HAYUMOCTH KOHUEMNINY YCTONYUBOIO Pa3BUTHUS;
e¢opMuUpOBaHNE yMEHHI 0e30macHOr0 W 3(PPEKTUBHOTO HWCIOIB30BAHMS JTAOOPATOPHOTO
00OpyJOBaHUs, MNPOBEACHHUS TOYHBIX H3MEPEHUH M aJeKBaTHOMW OLIEHKHU IOJYyYEHHBIX
pe3yabTaToOB, IMPEICTABICHUS HAayyHO OOOCHOBAHHBIX AapryMEHTOB CBOUX JEHCTBUH NyTEM
IIPUMEHEHMSI MEXIIPEIMETHOTO aHaIM3a yu4eOHbIX 3ajiau.
[Ipemaraemast mporpaMmma 1o OMOJIOTHH BKITOYAET B CE0s1 CIEAYIOIINE COACP KATEIbHbIC JTNHHN:

e MHOrooOpasue U 3BOJIOLUS OPraHUUYECKOTr0 MUPA;

e Ouosornyeckas NpupoJa U CoLUalbHas CYIIHOCTh YEJIOBEKa;

® CTPYKTYPHO-YpPOBHEBAasl OPraHU3aLMsl )KUBON PUPOIBL;

® IIEHHOCTHOE U 9KOKYJIbTYPHOE OTHOILEHUE K IPUPOJIE;

¢ [IPAKTUKO-OPHUCHTHPOBAHHAA CYIITHOCTDH OMOJIOTUYECKUX 3HAHUU

3. Mecrto kypca 61oJ10ruu B 6a3CHOM y4eOHOM IJIaHe

IIpeamer «buosorus» nzyvaercs B OCHOBHOM mKoJie ¢ 5 mo 9 knacc. O61muii 00bEm
y4eOHOro BpeMeHH 3a NSATh JIET 00y4eHHUsi cOCTaBsieT 245 yacoB

S5 Knacce 6 KJacc 7 Ky1acc 8 Kiacc 9 knacc
KommuectBo yacoB mo 68 68 68 68 68
y4eOHOMY TUIaHy (2 gaca (2 gaca (2 gaca (2 yaca (2 yaca
B HEJIEN0) | B HEJNEIN0) B HEJIEJIO) B HEJIEII0) B HEJIEII0)
YpoBeHb 00ydeHUs ba3oBbiii ba3oBblii ba3oBbiii ba3oBbiii ba3oBblii

IIpoepammou npedycmompeHo npogedenue:

buonorus kak yaeOHasi TUCIUILTMHA U3YYaeTCs B IPEAMETHOM

8 5 knacce 4 nabopamopHvie pabomol
6 6 Kk1acce 6 1abopamopuwix pabom,
8 7 knacce 8 nabopamopHvix pabom;
8 8 knacce 9 nabopamopuwsix u 24 npakmuyeckux pabom,
8 9 knacce 6 1abopamopHvix pabom.

o0nactu «EcTecTBEeHHOHAYUHbIE PEAMETHIY.




Coneprkanne Kypca OMOJIOTHH B OCHOBHOM IIKOJIE SIBJIIETCS 0a301 ISl M3YYSHHS 001X
OMOJIOTMYECKNX 3aKOHOMEPHOCTEH, 3aKOHOB, TEOPUH B cTapmiedl mkoyie. Takum oOpazoMm,
COJiep’)KaHuEe Kypca OHMOJIOTMM B OCHOBHOHM IIKOJIE MPEACTaBIseT co0OW 0a3oBOE 3BCHO B
CUCTEME HETPEPHIBHOTO OMOJOTUIECKOTO 00pa30BaHUS U SBJISETCS OCHOBOW JIJISl TOCIIEAYIOMIEH
YpPOBHEBOI1 1 ipoduiibHON auddepenunarmm.

CopepxaHue M IOCIEIOBATEIBHOCTh TEM paboyeil mporpammbl
ABTOPCKOM MporpamMme.

COOTBETCTBYET
N3yuenune Kypca TMOCTPOCHO C YYETOM pa3BUTHS OCHOBHBIX
OMOJOTMYECKHUX IMOHSITHM, MPEEMCTBEHHO OT TeMbl K TeMe. [IpuHuumnbl oT00pa OCHOBHOTO U
JIOTIOJTHUTEIBHOTO COJCPXKAHUS CBS3aHBl C TPEEMCTBEHHOCTHIO IIeNiel 00pa3oBaHus Ha
Pa3IMYHBIX CTYMEHSAX M YPOBHSAX OOy4YeHUS, JIOTUKOW METamnpeMETHBIX CBsI3€H, a Takke C

BO3pPAaCTHBIMU 0COOEHHOCTSIMH ydamuxcs.

Pacnpenesienne yueOHO#i HATPY3KHM U M3MEHEHUS, BHECEHHBbIE B POrpamMmy S KJacc

Hazpanue paznena KonuuectBo | KonnuectBo | Konnuecto
4acoB B 4acoB B nabopaTtopH
aBTOPCKOHN | paboueii BIX padoT
mporpaMMe | mporpamme

Paznen 1. BBenenue. buonorus - Hayka o 810 16 2

YKUBOM MHpE.

Paznen 2. MHoroo6pasue xuBbix opranu3mon. | 10 12 24 2

Paznen 3. )KusHp opraHu3MoB Ha ILUIAHETE 78 16

3emus.

Paznen 4. YenoBek Ha muiaHere 3emisl. 65 12

PesepBHOE Bpems 4

Htoro 35 68 4

6 xnacc
HaszBanue Tembl KomnuectBo | KomnuectBo | KomnuecTo
4acoB B 4acoB B 1abopaTopH
aBTOPCKOM paboueit BIX PabOT
nporpamme | mporpamme
Tema 1. Hayka o pacTeHusx — 60TaHUKa 4 8
Tema 2. Oprasbl pacTeHui 8 16 4
Tewma 3. OcCHOBHBIE ITPOLIECCHI 6 14 1
KU3HECATCILHOCTH PACTCHUN
Tema 4. MHorooOpasue pa3BUTHE 10 20 1
pPaCTUTENHLHOTO MHpa
Tewma 5. [Ipupoansie coodmecTBa 5 10
PezepBHOE Bpemst 2
HTtoro 35 68 6

7 KJIacc




HasBanue paznena Komnuectso | KomnuectBo | Kommuectso
4acoB B 94acoB B 1abopaTopH
aABTOPCKOM paboueit BIX paboT
nporpamme | mporpamme
Tema 1. OOuiyie cBeIeHUSI O MUPE JKUBOTHBIX S) o)
Tewma 2. CTpoeHue Tena )KUBOTHBIX 2 1
Tema 3. Ilognapcto [Ipocreitmme, wim 4 4 1
OIHOKJIETOYHEIE
Tewma 4. I[TognapcTBo MHOTOKJIETOUYHBIE. 2 1
Tewma 5. Tumnesl [Tnockue yepBu, Kpyrisie yepsu | 5 5 1
u KonpuaTeie
Tema 6. Tun Momnocku 4 2 1
Tema 7. Tun Unenucronorue 7 5 1
Tema 8. Tunt Xopnoseie. becuepemnnsie. 6 3 1
Hanknacc PriOsl
Tema 9. Kitace 3emuoBoanbie, i Ambudun 4 4
Tema 10. Knacc IIpecmbikaroniyecs:, Hix 4 4
Pentunuu.
Tema 11. Kimacc ITtunsr 9 9 2
Tewma 12. Knacc Mnekonuraromue, wnm 3sepu | 10 10 1
Tewma 13. Pazputne )UBOTHOTO MUpa Ha 3emie |6 6
PezepBHOE Bpemst 2 1
Hroro 70 68 8
8 ki1acc
HasBanue paznena KomnunuectBo KomnuectBo | Kommuecrso | Koamgectso
4acoB B 4acoB B 1a00paTOPHBI | MPAKTUICCKU
aBTOPCKOM paboueii X paboT X paboT
nporpamme nporpamme
Tema 1. OGmuit 0630p 5 5 2 1
OpraHu3Ma YeJIoBeKa
Tema 2. OnopHo-nBUTaTeNbHas | 9 9 2 5
cucTrema
Tewma 3. KpoBeHOCHas 7 8 1 5
cuctema. BHyTpeHHss cpena
opraHusma
Tema 4. JIpixarenbHas cucrema | /7 7 2 2
Tewma 5. [InmeBapurtensHas 7 7 2 1
cucrema
Tema 6. OOMeH BelIECTB U 3 3 1
SHEPTUU
Tema 7. MoueBbLIEIUTEILHAS 2 2
cucrema
Tema 8. Koxa 3 3
Tema 9. DHIOKpUHHAS U 5 6 3
HEPBHASI CHCTEMBI
Tema 10. Opransl 4yBCTB. 6 6 4
AHaIn3aTopsl
Tema 11. IToBenenue uyenoseka | 9 9 2




Y BBICIIIAS HEPBHAs
JIESITCIIbHOCTh
Tema 12. [TomoBas cucrema. 3
NuauBuayanbHOE pa3BUTHE
Opranm3ma
PesepBHOE Bpems 4
Hroro 70 68 9 24
9 kJaace
HazBanue pazaena KonuuectBo | KonnuectBo | KonuuectBo
YacoB B 9acoB B 71a0opaTopH
aBTOPCKOM paboueii BIX Pa0OT
nporpamme | mporpamme
Tema 1. O0mMe 3aKOHOMEPHOCTH JKU3HU 5 5
Tema 2. 3aKOHOMEPHOCTH JKH3HH HA 10 10 2
KJICTOYHOM YPOBHE
Tema 3. 3aKOHOMEPHOCTH JKM3HH Ha 17 17 2
OpPraHU3MEHHOM YPOBHE
Tema 4. 3aKkOHOMEPHOCTH MTPOUCXOKIACHHUS 1 20 20 1
pa3BUTHS )KU3HU HA 3eMiie
Tewma 5. 3akoHOMEPHOCTH B3aUMOOTHOIIEeHUH | 15 15 1
OpPraHu3MOB U CPEIbI
PesepBHOE Bpemst 3
Htoro 70 68 6

CO,[[ep)KaHI/IC " MMOCJICA0BATCIBbHOCTh TEM pa60qe171 IporpaMmbl COOTBETCTBYCT aBTOpCKOﬁ

nporpamMme. M3yuenue kypca
MIOHATHH, IPEEMCTBEHHO OT TEMBI K TEME.

MOCTPOCHO € Y4YCTOM PA3BUTHA OCHOBHBIX

OMOJIOTUYECKUX

B aBTOpckoii mporpaMMe B KaKJJ0M Kypce MpeayCMOTPEHBI Yachl pe3epBHOTO BPEMEHH,

KOTOPBIE PaCIpeIeNIeHbI CIITYIOMNM 00pa3oM:

1. B 5 kmjacce yBenmuM4yeHO KOJMYECTBO YacOB Ha H3ydeHHe pasznena «Muoroobpasme
YKUBBIX opraHu3MoBy (12 gacoB, B aBTOpckoil mporpamme — 10 gacoB); pazaena «Ku3Hb
OpraHM3MOB Ha TIaHeTe 3eMs» (8 yacoB, B aBTOPCKOW MporpaMMe — 7 4acoB);

2. B 6 kmacce YBCIMYCHO KOJTUYCCTBO YaCOB Ha U3YyYCHHUC TCMbI Ne3 «OcHoBHEIE IMpoHeCChl

AKU3HEACSITEIbHOCTU pacTeHUiD (7 4acoB, B aBTOPCKOW porpamme — 6 4acos);

3. B 8 kiacce 1 yac no6asien B Hanbosee TpynHyo TeMy Ne9 « OHIOKpUHHAS U HEpBHAs

CUCTEMA»

4. B9 knacce yBennueHo Ha 1 yac u3ydeHue cioxHoi TeMbl Ne2 «3aKkOHOMEpHOCTH

JKU3HHU Ha KJIICTOYHOM YPOBHEC»

4. Pe3yJbTaThl 0CBOEHHUSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHMs 110 0HOJIOTUM:
JINYHOCTHBIE, MeTAINpPeIMeTHbIE, IPeIMeTHbIE Pe3yJbTaThl




TpebGoBanusi K pe3yapTaTaM OCBOEHHUSI Kypca OWOJIOrMH OMNpENeNsioTCs 3aJadaMu

o0miero oO6pazoBaHusi, OTPaKAIOIIMMU HHIWBUIYyaJbHbIE, OOIIECTBEHHbIE U T'OCYIapPCTBEHHbBIE
MOTPEOHOCTH, W BKIIOYACT JIMYHOCTHBIC, METANpPEAMETHBIE MW MPEIMETHBIC PE3YJIbTAThI
OCBOEHUS IIPEIMETA.

JInyHOCTHBIE pe3yNbTaThl OCBOCHHUSI Kypca:

BOCIIMTAaHME NATPUOTHU3Ma, JIOOBM U YyBaxkeHUs K OTedyecTBY; OCO3HAHUE CBOEH
ITUYECKOW TPHHAIJICKHOCTH; YCBOCHUE T'yMAaHHCTHYECKHX IICHHOCTEW; BOCIUTAHUE
YyBCTBa OTBETCTBEHHOCTH U J0JIra repes PoauHoii;

(dbopMHpOBaHKE OTBETCTBEHHOTO OTHOIIICHHSI K YUEHHIO, CIIOCOOHOCTH K CAMOPA3BUTHIO
1 caM000pa30BaHUIO;

3HAHHE OCHOBHBIX IIPUHIIMIIOB ¥ IPABUJI OTHOIICHHS K )KUBOW MPUPO/IC, OCHOB
3I0pOBOTO 00pa3a KU3HU;

CcOPMUPOBAHHOCTh TIO3HABATEIILHBIX HMHTEPECOB W MOTHBOB, HAIPAaBICHHBIX Ha
U3y4YCHUE JKUBOW MPUPOJIbI;, MHTEIUICKTYAIBHBIX YMEHHIA; SCTETHUECKOTO OTHOIICHHS K
KHUBBIM 00BbEKTaM;

(dbopMHUpOBaHKE TPEACTABICHUH O IICHHOCTH TPUPOJIbI, 0CO3HAHNE 3HAYMMOCTH
r7100aBHBIX TPOOIEeM;

(hopMHUpOBaHHE TOJICPAHTHOCTH,

OCBOCHHE COIMATIbHBIX HOPM U TIPABHJI TOBEICHNUS;

(bopMupOBaHUE HPABCTBEHHOTO TIOBE/ICHHSI, OTBETCTBEHHOT'O OTHOILICHHUS K
COOCTBEHHBIM TIOCTYITKAM;

(bopMupoBaHHE KOMMYHHKATUBHOIN KOMIIETEHTHOCTH B IpOIecce 00pa30BaTeIbHOM,
OOIIECTBEHHOH, YUeOHO-HCCIIeIOBATEIbCKOM, TBOPUYECKOM JIEATEILHOCTH;
(dbopMupoBaHKE IEHHOCTH 370pOBbs; yCBOEeHHUE NpaBuil nmoBeneHus B YC, Ha noporax;
(bopMupOBaHUE IKOJIOTHYECKOM KYJIBTYpPbI, 0EPEIKHOTO OTHOILICHUS K OKPYIKAFOIICH
cpexne;

MPUHSATHE ICHHOCTH CEMbH;

pa3BUTHE ICTETHYECKOTO YYBCTBA U TBOPUECTBA.

MertanpeamMeTHble pe3yibTaTbl OCBOCHHS Kypca:

YMEHHUE ONpeAeATh L1eb CBOETro 00yUeHHsl, CTABUTh 3a7aul, pa3BUBATh MOTUBHI U
HMHTEPECHI CBOEH MTO3HABATEIILHON EATEIbHOCTH;

OBJIAJICHUE COCTABIIAIOIIUMH HCCIIEN0BATEIBCKON U IPOEKTHON ACATEIbHOCTH;

yMeHue paboTaTh C pa3HbIMU UCTOUHUKAMH OMOJIOTHYECKON HH(pOopMaLny;

yYMEHHE MJIaHUPOBATh CBOM JEHCTBUS MO PELIEHUIO yYEOHbIX 3a/1a4;

YMEHUE COOTHOCUTH CBOHM JIEUCTBHUS C IUIAHUPYEMBIMH DPE3YJIbTATAMM, OCYLIECTBIATH
KOHTPOJIb CBOEH IEATEIbHOCTH, KOPPEKTUPOBATD €€ B COOTBETCTBUU C U3MEHSAIOLICICS
CUTYyaLUEH;

BJIAJICHUE OCHOBAMM CaMOKOHTPOJISI, CAMOOLICHKH, IPHHATHS pPEIIECHUN u
OCYILECTBIICHHsI OCO3HAHHOI'O BBIOOpa B yueOHOH U O3HABATENIbHON JeSTENbHOCTH;
CIIOCOOHOCTH BBIOMPATH 11€JIEBbIE YCTAHOBKU B CBOMX JEMCTBHSIX MO OTHOLIEHHIO K
YKUBOU IIPUPOJE, 3J0POBBIO CBOEMY U OKPYKAIOILUX;

YMEHHUE OTCTAUBATh CBOXO MO3UIINIO;

YMEHHUE OpraHU30BbIBaTh yUeOHOE COTPYIHUYECTBO U COBMECTHYIO J€SITEIBHOCTD C
YUMTEJIEM U CBEPCTHUKAMU;

pa3BUTHE KOMIETEHTHOCTH B o0nacT ucnonabzoBanus UKT.

IIpenmeTrHble pe3ynbTaThl OCBOECHUS Kypca:

YCBOCHUEC CUCTCMbI 3HAHMUH O XUBOI npupoac, 3aKOHOMCPHOCTAX €€ PA3BUTUA,
q)OpMI/IpOBaHI/IC HadaJIbHBIX HpCI[CTaBJ'ICHI/Iﬁ 0 OMOJIOTMYECKHX 06’beKTaX, nponeccax,
SBJICHHUAX,



e OBJAJ€HUE U MPHUOOPETEHUE OIbITa UCIOJIB30BAHUS METOJO0B OMOJOTHYECKOW HAyKHU U
MpPOBEJCHUSI OMOJNIOTUYECKUX JKCHEPUMEHTOB [UIsl HW3YYEHHS SKUBOW TMPUPOIBI,
MIPOBEJICHUS IKOJIOTHIECKOT0 MOHUTOPHHTA B OKPYKAIOIIEH Cpee;

¢ (opmupoBaHUE OCHOB 3KOJIOTMYECKON TPAMOTHOCTH;

e O00BSCHEHHE POJIH OMOJIOTUU B PAKTUYECKOU JIEATEIHHOCTH JIFOJIEH, POJICTBA OOIIITHOCTH
MIPOMCXOXKIACHUS U IBOJIIOLIUN PACTEHUH;

e (opmupoBaHUE MpeACTaBICHUN O 3HAYCHUH OMOJIOTUYECKON HAYKH B PEIICHUH
rJ100aIBHBIX MPOOIIEM, pallMOHATIBLHOTO MIPUPOIONOIB30BaAHUS;

® OCBOCHHE ITPHEMOB OKA3aHUS MEPBOM MTOMOIIIH, PAIIMOHATBHON OPTaHU3aIUK TPYAA U
OT/IbIXa, BBIPAIIMBAHUS U PA3MHOKEHUS KYJIbTYPHBIX PACTCHUH, YX0/1a 32 HUMHU.

5. OcHoBHOe cojiep:kaHue yueOHOro npeamera «buosorus» S kiaace

Pasnen 1. BBenenne. buosiorus - Hayka o :xuBom mupe (8 4)

buonoruss — Hayka o0 >XUBBIX opraHuszMax. Pa3HooOpaszue OHOJOTMUECKHX HayK.
MHuoroo6pas3ue XUBbIX OpraHu3mMoB. OCHOBHBIE CBOWCTBA J>KHBBIX OPraHHU3MOB: KIIETOYHOE
CTpOCHHE, CXOJHBII XHUMHUYECKUW COCTaB, OOMEH BEIIECTB M JHEPIrUM, MUTAHUE, IbIXaHHE,
BBIJICJICHHE, POCT U Pa3BUTHE, PA3APAKUMOCTD, JBIXKCHHE, Pa3MHOXKEHUE. METO bl U3ydeHUs
MpUPOABL: HAOMIOJeHHE, HKCIEpPUMEHT (OmbIT), u3Mepenue. OOOpymoBaHHE [UIsI Hay4HBIX
uccieoBaHuil (1TaboparoprHoe 00OpyHOBaHWE, YBEIWYUTEIBHBIC MPUOOPHI, U3MEPHUTCIbHBIC
MIPUOOPHI).

VBenuuutenapbHble TPUOOPHI: pydHas Jiyma, CBETOBOM Mukpockom. Krietka —
aJeMEHTapHas eauHuIa XUBOro. CTpoeHHe W (PYHKIUU SApa, IUTOILIA3Mbl U €€ OpraHOHJIOB.
Pasnuuus B cTpoeHMM paCTUTEIBHOM M JKMBOTHOM KJIETOK. TkaHp - rpynma KieTok. TkaHu
pacteHuid U >KUBOTHBIX. CojiepKaHWE XUMUYECKHUX OJJIEMEHTOB B KieTrke. Boma, apyrue
HEOPraHUYECKHE BEIIECTBA, UX POJIb B KU3HEAEATEIbHOCTH KJIETOK. OpraHnyecKue BEIIeCTBa:
OCJIKH, KUPHI, YTICBOIbI, HYKJICHHOBBIC KHCIIOTHI, X POJIb B KIIETKE.

Jlabopamopnas pavoma Ne 1 «3yuenne yCTpoiCTBa YBEIUUUTEIBHBIX TIPUOOPOBY

Jlabopamopnas paooma Ne 2 «(3HaKOMCTBO C KJIETKaMU PaCTCHUN»

Pa3nes 2. MHoroo6pa3ue »kuBbIX OpranusMos. (10 u)

[lapctBa »xuBoi npupozasl: bakrepum, ['pubsi, Pacrenus, XusorHble. JlumaitHukwu.
Bupycsl — HekinerouHast ¢opMa JKHU3HHM: UX CTPOEHHME, 3HAU€HHE M Mepbl NMpO(UIAKTUKU
BUPYCHBIX 3a0ojeBaHMi. Bup kak HaumeHblnas eauHuua kinaccuukanuu CylecTBEHHBIE
MPU3HAKU TPEJCTaBUTENIE OCHOBHBIX IIAPCTB, MX XapaKTEPUCTHKA, CTPOEHUE, OCOOEHHOCTH
KHU3HENEATeNbHOCTH, MeCTa OOMTaHUs, UX POJIb B MPUPOJE U KHU3HU deraoBeka. OXpaHa KUBOH
MIPUPOJIBI.

bakrepun — mNPUMHUTUBHBIE OJHOKJIETOYHBbIE OpraHu3Mbl. CTpoeHue OaKTepHil.
Pa3smHoxeHue OaxkTepuil neineHHEeM KJIETKHM HajBoe. bakTepuu Kak camas JpeBHsSs Trpymnmna
opranu3zMoB. [Ipoueccol >xusHenestenbHocTH OaxTtepuil. Ilonsarue o0 aBTOTpodax u
rerepoTpodax, NpoKapruoTax 1 IyKapuoTax

[Tpencrasienue o ¢guope. OTAMUUTENBEHOE CBOMCTBO pacTeHuil. Xmopodusi. 3HaueHue

¢orocunTeza. CpaBHEHHE KJIETOK pacTeHH M Oakrepuil. [lenmeHue mapcTBa pacTeHUil Ha
TPYIIIBL: BOJAOPOCIH, IBETKOBBIE (MTIOKPHITOCEMEHHBIE), FTOJIOCEMEHHbIE, MXH, IJIayHbl, XBOIIH,
nanopoTHuk. Ctpoenue pacteHuil. Kopenb u mobGer. CnoeBuine Bogopocieil. OCHOBHBIE
pa3anyuus MOKPHITOCEMEHHBIX U FOJIOCEMEHHBIX pacTeHUl. Poib IIBETKOBBIX pacTeHUM B JKU3HU
YEIJI0BEKA.



[IpencraBnenne o  dayne. OcoOeHHOCTH  KUBOTHBIX. ONHOKIETOYHBIE U
MHOTOKJICTOYHBIE OpraHU3MBbI. POJIb )KUBOTHBIX B MPHUPOJE U JKU3HH YEJIOBEKAa. 3aBUCHUMOCTH
OT OKpYIKAroIIeH CpeJIbl.

OO01mmas xapakrepucTuka rpp0oB. MHOTOKIIETOYHBIC U OJJHOKJICTOYHbIE rprObl. Hamimume
y TpuOOB NMPHU3HAKOB pacTeHUI M )KUBOTHBIX. CTpoeHue Tena rpuda. [ pubHua, oOpazoBaHHas
rudamu. [Tutanme rpuboB: campoTpodbl, Mapa3uThl, CAMOMOHTHI U XUITHUKU. PazMHOXeHUE
ciopamu. CumMO103 rpuba U pacTeHus — rpuOOKOpPEeHb (MUKOPH3a)

OO0mmas xapakTepuCTHKa JIMIIAHHUKOB. BHelTHee W BHYTPEHHEE CTPOCHHE, MUTAHHE,
pasMHOXCHHE. 3HAYCHUE JIMIIAWHWUKOB B MPHPOJE W KU3HH YelOoBeKa. JIMImaHuKn —
MMOKAa3aTeIN YUCTOTHI BO3TyXa

JKuBoTHBIC M pacTeHUs, BpeIHbIC Ui 4elioBeKa. JKUBBIE OpraHHM3MBbI, IOJIC3HBIC IS
4enoBeKka. B3auMoCBsI3b MMOJIE3HBIX M BPEIHBIX BHJIOB B MPHUPOJIE. 3HAYCHUE OMOJIOTHYECKOTO
pa3zHoo0pa3us B IPUPOJIE U KU3HH YEIIOBEKA.

Jlabopamopnas paboma Ne 3 «3HAaKOMCTBO C BHEITHUM CTPOCHHEM MOOETOB PACTECHUS

Jlabopamopnas pavoma Ne 4 «HabnroneHue 3a nepeABUKEHUEM KUBOTHBIX)

Paznea 3. 7KuzHb opranu3sMoB Ha nianere 3emus. (7 4)

HazemHo- Bo3nymHas, BOAHas M IOYBEHHAss cCpelbl OOMTaHUS OPraHU3MOB.
Okonorndeckue  (GakTOpsl  cpenbl:  OMOTHYECKHEe, aOWOTHYECKHe,  AaHTPOIOTCHHEIE.
[IpucnocoOaeHHOCTh OPraHU3MOB K YCJIOBUSM cyluecTBoBaHus. [IpuponaHbie cooOluecTBa.
IIpuponnsie 30HBI Poccuu: TyHIpa, Taiira, CMENIaHHbIE M IIMPOKOJIMCTBEHHBIE JIeCa, CTEIH.
PacTeHuss M JKMBOTHbBIE Pa3HBIX MAaTEPUKOB (3HAKOMCTBO C OTJEJIBHBIMU IPEICTABUTEISIMU
KHUBOU MPUPOABI KaXk10ro Marepuka). JKu3Hb B MOPSIX U OKEaHax.

[TonsiTve © Marepuke Kak 4YacTH CyHIM, OKPY)XEHHOHM MOpPSAMM M OKEaHaMH.
MHuorooOpa3ue KHBOro Mupa Hamed 1iaHeTbl. OTKpBITHE YEIOBEKOM HOBBIX BHJIOB
opranu3zMoB. CBoeoOpa3ue M YHMKaJIbHOCTh >KHUBOTO MUpPa MaTepuKkoB: Adpuku, ABCTpaiuu,
Oxno#t Amepuku, CeBepHoil AMepuku, EBpazun, AHTapKTHIBI.

VYcnoBus XKU3HM OpPraHU3MOB B BOJHOW cpene. OOWTaTeNd MEIKOBOAMUN M CPEIHHUX
rnyouH. [lpukpernénnsle opraHuzMbl. JKU3Hb OpraHu3MoB Ha OOJbIIMX TITyOMHAX.
ITprucnocoOaeHHOCTh OPraHU3MOB K YCIOBHSIM OOUTaHMUS.

Pa3nen 4. YesnoBexk Ha muia”ere 3emuis. (6 u)

HayuHnble mpencraBiieHHUs O NPOMCXOKIACHUM 4eloBeKa. J[peBHHE INpEAKH YeloBeKa:
JPUONIUTEKM M aBCcTpaJonuTeku. YenmoBek ymenbid. YemoBek mnpsamoxomsanmi. YenmoBek
pa3yMHBIi (HeaHJepTayiel, KpOMaHbOHEIL, COBPEMEHHBIN dYenoBek). V3MeHeHus B MpHpoeE,
BBI3BAHHBIE JEATEIBHOCTHIO uejoBeka. KHCIOTHbIE MOKIM, 030HOBAs Jblpa, MAapPHUKOBBIN
3¢ dexT, paauoakTHBHbIE OTXOAbl. buonormdeckoe pazHooOpaszue, ero oOeqHEHHE U IyTH
coxpaHeHusa. OIyCTHIHUBAaHUME W €ro MNPUYMHBI, O00pbOa € OmycThIHMBaHUEM. BaxkHeiinue
9KOJIOTUYECKHE MPOOJEeMbl: COXpaHEHHEe OHOJOrMYecKoro paszHooOpasusi, Ooppba cC
YHUUTOKEHHUEM JIECOB U OIYCTHIHUBAHUEM, 3aIINUTA IJIAHETHI OT BCEX BUJIOB 3arpsA3HEHUN.

B3anMocCBsI3p mpoLECCOB, NMPOUCXOAIIUX B JKMBOM W HEXHMBOW mnpupone. lIpuumHbl
WCYE3HOBEHMsS] MHOTHMX BHJIOB JKMBOTHBIX M pacTeHu. Bunpl, Haxopjsgmuecs Ha TIpaHu
ucuesHoBeHHs. [IposiBieHHE COBPEMEHHBIM 4YeNOBEYECTBOM 3a00Thl O JKHBOM  MHpe.
3anoBenHuky, KpacHas kaura. MepornpusaTHsi 10 BOCCTAHOBJIEHUIO YHCIEHHOCTU PEAKUX BUAOB
Y IPUPOJIHBIX COOOIIECTB.

LlenHOCTb pa3HO00Opa3us KUBOro Mupa. O0A3aHHOCTHU YENIOBEKA NEpe] IPUPOIOH.

[Tpumeps! yuacTus MIKOJIBHUKOB B JIeJIe OXpaHbl MPUPOAbL. Pe3ynbTaThl 6€peHOT0 OTHOIICHHS
K npupoze. IIpumMeps! yBenndeHus UNCIEHHOCTH OTAEIbHBIX BUI0B. Paccenenne peaknux

BH/I0B Ha HOBBIX TEPPUTOPUAX.

6 KJacc



Tema 1. Hayka o pacreHusix — 0oranuka (4 yaca)

IMapcTBa xuBOM IpUpOALl. BHEIIHEE CTpOCHHUE, OPTaHbl paCTeHUs. BeretaTuBHbIE U
reHepaTUBHBIC OpraHbl. Mecta oOuTaHus pacteHuil. Mlcropus CHoab30BaHUs U U3yYCHUS
pacrenuii. CeMeHHbIE U cTIOpOBbIe pacTeHus. Hayka o pacrenusix — 6otanuka. [Ipencrasienue
0 KU3HEHHBIX (hopMax pacTeHUid, mpuMepsl. CBsI3b KUZHEHHBIX POPM pacTeHHH co cpeaoin
ux oOuTaHusA. XapaKTePHCTUKA OTIIMYUTENBHBIX CBOMCTB Haubojee KPYIMHBIX KaTeropui
KU3HEHHBIX ()OPM pACTEHUI: 1epeBhEB, KYCTAPHUKOB, KyCTAPHUUYKOB, OJYKYCTAPHUKOB, TPaB

Krnerka xak OCHOBHas CTpyKTypHas eauHuua pacteHus. CTpoeHHEe pacTUTENIbHOM KIIETKH:
KJIETOYHAs CTEHKA, AP0, HUTOIIa3Ma, BaKyOJIH, IIacTUAbL. JKU3HEeNesTeIbHOCTh KIIETKH.
Henenue kietku. Kinerka — sxuBas cucrema. OCOOEHHOCTH pacTUTENbHOM KieTku [lonsTre o
TKaHU pacTeHHil. Buapl TKaHel: OCHOBHAs, IOKPOBHAs, IPOBOAILAsA, MexaHudecKas. [[pudanHsbI
MOSABJIEHUA TKaHEW. PacTeHne Kak HEeI0CTHBIN KUBOW OPTaHU3M,

COCTOAILIMN U3 KIETOK U TKaHEH.

Tema 2. Opranbl pactenni (8 4acon)

CeMs kak opraH pa3MHOXeHHUsl pacTeHuil. CTpoeHHe CEeMEHHU: KOXKypa, 3apOoiblll,
sHpocnepM, ceMsaonu. CTpoeHue 3apopliia pacTeHus. J(By10JIbHbIE U OTHOJOJIbHBIE PACTEHHUS.
[Ipopacranue cemsiH. [IpopoCTOK, OCOOCHHOCTH €ro CTPOCHHS. 3HAYCHHE CEMSH B TPHUPOJIC H
YKU3HM 4YeJIOBEKa. 3HaUeHHEe BOJABI U BO3/yXa JJIs IPOpPACTaHUsl CEMSIH. 3allacHbIC TUTATEIbHbIC
BellecTBa ceMeHU. TemrepaTypHble yCiaoBUs NpopacTaHus ceMeHs. Ponb cBera. Cpoku mocesa
CEMSIH.

Tunsl KOpHEBBIX cUCTEM pacTeHUil. CTpoeHue KOpHS — 30HbI KOPHS: KOHYC HapacTaHus,
BCACBIBAHMS, [TPOBEACHUS, JEIEHUs, pocTa. POCT KOpHs, reoTponus3Mm. BunonsmMeHeHus: KOpHEH.
3HavYeHUE KOPHEH B PUPOJIE.

[ToGer kak cnoxHas cucrema. Ctpoenue mnobera. CtpoeHue mnoyek. BereraruBHas,
LBETOYHasl (reHepaTuBHas) Mouku. Pa3Butue u poct mnoberoB u3 mnouek. llpummnka wu
nacblHKOBaHue. Crsinue MOoYKH.

Buewnee crpoenue nucta. BHyTpeHHee cTpoeHue JucTa: KOXHULa, MIKOTh, AKWIKH. THUIIbI
KUIKOBaHMS JUCTbeB. CTpoeHHMe M (QYHKIUM YCTbHI. 3HAYEHHE JHMCTa JJIsI PacTEeHUs:
¢doTocuHTE3, HcnapeHue, razooOMeH. Jlucronaa, ero poiab B *KU3HU pacTeHUs. BuponsmeHeHus
JIUCTHEB.

Buemnee crpoenue ctebna. Tumbl crebneil. BHyTpeHHee cTpoeHue: IpeBecHHa,
cepAlleBHHA, KaMOuii, Kkopa, 1y0, kopka. DyHKIuM crediss. Bunonsmenenus credis y Hal3eMHBIX
Y TIOA3EMHBIX NMOOETOB (KOPHEBUIIE, KITyOeHb, TYKOBUIIA).

[IBeTOK Kak BUAOM3MEHEHHBIH YKOPOUEHHBIH MOOET, pa3BUBAIOIIUICS W3 T'€HEPATUBHOU
nouku. CtpoeHue 1BeTka. Poiib 1BeTKa B U3HU pacTeHUs. 3HAUYEHUE MMECTHUKAa U THIYMHOK B
userke. Cousetusi, uX pazHooOpa3ue. l{erenne u onbuieHne pacteHui. ONbIIEHHE KaK yCIOBHE
OIJIOZ0TBOpPEHMsI. THUMbI onblIeHHs (HMepeKpECTHOE U caMoolblieHue). [lepeHOCUMKN TbLIbIIbI.
Berpoonsinenue.

Crpoenue mioaa. PasnooOpasue minonoB. L{BeTkoBbIe (TOKPHITOCEMEHHBIE) pACTEHUSI.
PacnipocTpanenne miofoB 1 ceMsH. 3Ha4eHHE IUI0J0B B IPUPOJE U B KU3HU YEJIOBEKA.
Jlabopamopnuas paboma Ne 1 «Cmpoenue cemenu ghaconuy.

Jlabopamopnas paboma Ne 2 « Cmpoenue KOpHs npopoOCmKay
Jlabopamopnas paboma Ne 3 «Cmpoenue gecemamuHbiX U 2eHePaAMUGHbIX NOUEK »

Jlabopamopnas paboma Ne 4 « Bueuinee cmpoenue KopHeguwya, KiyoHs, 1yKosUyblLy

Tema 3. OcHOBHBIE TPOLECCHI JKU3HENEATEJILHOCTH pacTeHuii (7 4acoB)

Bona kak HeoOxoaumoe yclioBUE MHUHEpaIbHOro (IMOYBEHHOTo) nmurtaHus. M3pnedenue
pacTeHMEM U3 IIOYBBI PACTBOPEHHBIX B BOJAE MHUHEpalbHBIX cosied. DyHKIMA KOPHEBBIX
BoJIOCKOB. [lepemenieHne BOAbBI M MUHEPAJIbHBIX BEIIECTB IO pPACTEHUIO. 3HAaYeHHE
MUHEPAJIbHOr0 (MMOYBEHHOT0) MUTaHMWS. Tunbl yJOoOpeHMM W HX poJib B KU3HU PACTEHHUS.
DKOJIOTUYECKHE IPYIIBI PACTEHNI IO OTHOLIEHHIO K BOJIE.



YcnoBus 00pa3oBaHUS OPraHMYECKHUX BEIIECTB B pPACTCHHH. 3eJIEHbIE pPACTEHHS] —
aBTOTpOodBl. ['eTepoTpodbl Kak MOTpeOUTENH TOTOBBIX OPraHMYECKHX BELIECTB. 3HAYCHUE
(dboTocuHTE3a B IPUPO/IE.

Ponp npixanus B ku3HM pacreHuil. CpaBHHUTEIbHAs XapaKTEPUCTUKA IIPOLECCOB
nbixaHus u porocunTeza. OOMEH BeUIeCTB B OpraHM3Me KaK BaXKHEHIINI MPU3HAK JKU3HHU.

Pa3zmHOXeHUE Kak HEOOXOIUMOE CBOWMCTBO KU3HU. THIBI pa3MHOXKEHHS: OECIONoe H
nosioBoe. becronoe pasMHOXKEHHE — BereTaTUBHOE U pa3MHOXKEHUE crnopamu. [naBHas
0COOEHHOCTH MOJIOBOTO pa3MHOkeHUs1. OCOOEHHOCTH OIUIOAOTBOPEHHS Y IIBETKOBBIX PACTEHUIA.
JBoiiHoe omomoTrBopenue. Jloctukenuss oredectBeHHoro yuéHoro C.I'. Hapammna.
OCOOCHHOCTH  BETeTaTUBHOTO PAa3MHOXKEHHUS, €ro pojb B THpupoxae. Mcmonb3oBaHue
BEreTaTUBHOI'O Pa3MHOKEHUS YEJIOBEKOM: MPUBUBKH, KYJIb Typa TKaHEH.

XapakTepHbIE YEPTHI IPOLIECCOB POCTA U Pa3BUTHS PACTEHUN. DTallbl UHAUBUAYAIbHOIO
Pa3BUTHS pacTeHUH. 3aBUCUMOCTH MPOLIECCOB POCTA U PA3BUTHS OT YCIOBHM Cpeibl OOUTAHUSI.
[leproag4YHOCTH MPOTEKAHUS )KU3HEHHBIX IporieccoB. CyTOYHBIE U CE30HHBIE PUTMBI.
Dkosoruueckue (pakTopsl: abMOTHYECKHE, OMOTUYECKUE, aHTPOIIOT€HHBIE, UX BIHUSIHUE HA
KU3HEEATEIbHOCTh PACTEHUM.

Jlabopamopuas paboma Ne 5 « HepenxosaHue KOMHAMHBIX PACTNEHULL»

Tema 4. MHorooopasue pa3purue pacturejbHoro mupa (11 gacos)

[Tpoucxoxnaenue Ha3BaHUM oTAenbHbIX pacTeHuil. Kiaccupukauus pactenuil. Bua xak
enuHuna kinaccupukanuu. Hazpanue Buga. I'pynnsl napcrBa Pactenus. Ponb cucrematuku B
W3y4YEHUHN PACTCHUM.

OOmas xapakrepuctuka. CTpoeHue, pa3MHOXeHHE Bojopociei. PaznooOpazue
Bogopocieit. Otaensl: 3enéunie, Kpacueie, bypsie Bomopocnu. 3HadeHHe BOAOpOCIEH B
npupoze. Mcnonp3oBanue BOJOPOCIEH YETOBEKOM.

MoxoBuaHble, XapakTepHble 4epTbl crTpoeHusa. Kiacceel:  Ileu€HouHMKM U
JIucrocrebenbHbIe, UX OTIMYUTENbHBIE YepThl. PazMHOXkeHHe (Oecrnooe 1 MoJI0BOe) U pa3BUTHE
MOXOBUJHBIX. MOXOBHU/IHbIE KaK CIIOPOBbIE PAaCTEHMs. 3HAUYEHUE MXOB B IPHUPOJE U B KU3HU
4elloBEKa XapaKTepHble 4YEpThl BBICIIMX CIOPOBBIX pacTeHHWU. UeperoBaHHE IIOJIOBOTO HU
0ecrooro pa3sMHOKEHUS B [IUKJIE PA3BUTHUS.

OO0my as xapakT epucT wuKa otaenoB: IlmayHoBuanbl e, XBOII €BUAHBI €,
[TanopoTHUKOBUIHBIE, X 3HAUYEHUE B IPUPOJIE U KU3HU YEJIOBEKA.

OO0mrast XxapakTepUCTHKa rOJIOCEMEHHBIX. PacceneHne roloceMeHHbIX 10 MOBEPXHOCTH
3emsn. OOpa3oBaHME CEMSH KakK CBUAETEIbCTBO 0o0Jiee BBICOKOTO YpPOBHS pa3BUTHUSA
TOJIOCEMEHHBIX TI0 CPaBHEHUIO CO CHOpPOBBIMH. (OCOOCHHOCTH CTPOEHHMS U Pa3BUTHSA
npeAcTaBuTe e kiacca XBouHbIE. ['omocemenHble Ha Teppuropun Poccnn. X 3HaueHue B
MIPUPOJIE U )KU3HU YEJIOBEKA.

OcoOeHHOCTH CTpOEHUS, pa3MHOXKEHUsI U pa3BuTusA. CpaBHUTENbHAs XapaKTEpUCTHUKA
MIOKPBITOCEMEHHBIX M TOJIOCEMEHHBIX pacTeHuil. bosiee BBICOKMH ypOBEHb pa3BUTHUSA
MOKPBITOCEMEHHBIX TI0 CpPAaBHEHUIO C TOJOCEMEHHBIMM, JIydlllas IMPUCIOCOOJIIEHHOCTh K
pa3NUYHBIM  YCJOBUSIM  OKpyXaromied  cpenpl.  Pa3HooOpasue  JKuM3HEHHBIX  (QopM
MTOKPBITOCEMEHHBIX.

XapakTrepuctuka kiaccoB J[BynonbHble 1 OTHOAOIBHBIE PACTEHUS, UX POJIb B IPUPOJE U
XKHU3HU yenoBeka. OXpaHa peIKMX U UCUe3al0IINUX BUIOB.

Oo6mas xapakrepuctuka. Cemeiicta: Po3zonsernsie, MoTelIbKOBBIE, KpecTorBeTHbIe,
[Tacnénoseie, CnoxxHOUBETHBIE. OTINYUTENBHBIE IPU3HAKA CEMENCTB. 3HAYEHUE B IIPUPOJE U B
XKHU3HU yenoBeka. CelnbCKOX03sICTBEHHBIE KYNbTyphl O01Ias XapakTepuCTHKA.

CemerictBa: Jluneitneie, JlykoBbie, 3maku. OTIMYUTENbHBIE MPHU3HAKWA. 3HAYCHHUE B
IIPUPOJIE, )KU3HU UesnoBeKa. VICKItounTenbHas poib 311aKOBBIX PACTECHHM.

[Tonstue 06 »Bomronuu xuBoro mupa. Ilepssie oburatenu 3emnu. Victopus pa3BuTus

PaCTUTCIILHOTO MUpPaA. Brixon paCTeHI/Iﬁ Ha Cy1y. XapaKTepHLIe YCPThI HpI/ICHOCO6J'ICHHOCTI/I K



HazeMHOMY 00pa3y xu3HHu. H.M. BaBuioB o pe3ynbTaTax SBOJIONNUNA PACTEHUH, HATIPABIISIEMOM
yenoBekoM. OXpaHa peIKuX 1 UCUE3at0IINX BUIOB.

HcTopust npoucxoxaeHus KyJIbTYpHbBIX pacTeHUN. 3HaueHHe UCKYCCTBEHHOTO 0TOOpa 1
ceneknun. OCOOEHHOCTH KYJIBTYPHBIX pacTeHuid. LleHTphl ux mpoucxoxaenus. Paccenenue
pactenunii. CopHble pacteHus, ux 3Hauenue Jlapei Craporo (miieHuna, poxb, Kamycta,
BUHOTpaj, 6anan) u HoBoro (kaptodens, Tomat, TeikBa) CBeTa. MicTopus U HEHTPHI UX
MOSIBJICHUSI. 3HAUEHUE PACTEHUI B )KU3HU YEJIOBEKa
Jlabopamopnas paboma Ne 6 «H3yuenue eneuiHe20 Cmpoerust MOX08UOHbIX PACIEHULLY

Tema 5. Ilpupoanbie coodmecTBa (5 4acoB)

[TonsiTue o mpupoaHOM coodiiectBe (OuoreoreHose, sxocucreme). B.H Cykaués o
CTPYKTYp€ IPUPOAHOTO cOOOIECTBA U (PYHKIIMOHATIBHOM Y4aCTUH KUBBIX OPraHU3MOB B HEM.

KpyroBopor BemiecTB M TMOTOK JHEPrMHM KaK TJaBHOE YCIOBHE CYIIECTBOBAHUS
npupogHoro coobmectBa. COBOKYIHOCTh JKMBOI'O HAcelI€HUs MPUPOAHOTO COOOIIECTBA
(6buorenos). YcioBus cpeasl oouranus (6uoror).

Posnb pacTeHuii B mpupoIHBIX COOOILECTBAX. SpycHoe cTpoeHMs IPUPOJHOT0 cOO0IIecTBA
— HAaJ3eMHOC U MOJI3EMHOE. Y CTIOBHSI OOMTaHUS PacTeHU B OroreorneHo3e. MHorooOpas3ue
(opM JKUBBIX OPraHU3MOB KaK CJIEJCTBUE SIPYCHOTO CTPOEHHSI IPUPOTHBIX COOOIIECTB.

[TonsiTHE O CMEHE MPHUPOIHBIX cOOOIIeCTB. [IpUUNHBI CMEHBI: BHYTPEHHNE U BHEIIIHHE.
EcrecTBeHHBIE U KYJIBbTypHBIE TIPUPOAHBIE CO OOIIECTBA, UX OCOOCHHOCTH U POJIb B Ouocdepe.
Heo6xoauMocTh MEpONpHUsTHI IO COXPAaHEHHIO TPUPOIHBIX COOOIIECTB.

Okekypcus « Becennue agienus 8 HCU3HU IKOCUCTNEMBLY

7 kaace
B cTpykType aBTOpCKO# MporpaMMbl 0 OMOJIOTHH KOJIMYECTBO YacOB HA H3yYEHHE KOHKPETHBIX
TeM pacrpeneneHo u3 pacuera 70 yacos (2uaca B Henelnto). B cooTBeTCTBUY ¢ Y4EOHBIM TIIAHOM
MBOY COIII Ne31 Ha uzydenue 6umosnoruu B 7 kiracce orBoautcs 35 yacoB (1 gac B Henmedro).
[Ipu pacnpeneneHu 4acoB MO TEMaM YUTEHBI 3HAYUMOCTh Pa3eiiOB, UX 00BEM
Tema 1. O011ue cBeIeHUs1 0 MUPe KMBOTHBIX (2 4aca)

3oon02usn — Hayka o orcusomuwlx. BBenenue. 300J0rus — CUCTEMa HayK O KUBOTHBIX.
Mopdomnorusi, aHatomusi, (pU3NOIOTHS, DKOJOTHUS, MATICOHTONOTHsI, 3ToJorus. CXOICTBO H
pasnuuue KUBOTHBIX U pacTeHHil. PazHooOpasue M 3HaueHUe >KUBOTHBIX B MPUPOJIE U JKU3HH
YeJioBeKa.

Kueommuvie u oxpyocaiowas cpeoa. Cpenpl xu3Hu. Mecra oOuTaHus — HaubOosee
OJIarOMpUsITHBIE YYaCTKU Cpeabl JKU3HUA. AOWOTHYECKHE, OMOTHYECKHE, aHTPOIOTCHHBIE,
sKoJNIornueckue (GakTopsl. B3anMocCBs3UM KUBOTHBIX B Mpupoje. buorenos. [luieBbie cBS3M.
Ilenu nutanus.

Knaccugpurayus scusommusix u ocHosHvle cucmemamudeckue epynnol. Hayka
cuctematuka. Buz. [Tomynsiius. Cucremarrnieckue TpyImbl.

Brusanue uenosexa na srcueomnvix. KocBeHnoe u npsimoe Biausinue. KpacHas kHura.
3anoBeJHUKU.

Kpamras ucmopusa pazeumus 30010euu. Tpynasl Benukoro yuénoro Jlpesneit ['peunn
Apucrorens. Passutue 30onorum B Cpemnue Beka u dmoxy Bospoxaenus. M3o0pereHue
mukpockona. Tpynel K. Jlmauesa. Tpyner Y. [lapBuHa, ux poyib B pa3BUTHUU 300JIOTHH.
HccnenoBanus 0TEYECTBEHHBIX YUEHBIX B 001aCTH 300JI0THH.

Oxckypeus «Paznoobpasue Hcugomuvlx 8 npupooey

Tema 2. CTpoenue TeJia ;kuBOTHBIX (1 4ac)



Knemka. Hayka murtomorus. CTpoeHHE KHUBOTHOM KJIETKHA: pa3Mepbl W (HOPMBI,
KJIETOYHBIE CTPYKTYPBI, KX POJIb B )KU3HEACATENBHOCTU KIETKU. CXOICTBO U Pa3auius CTPOCHUS
YKUBOTHOM M paCTUTEIHLHOMN KIIETOK.

Tkanu, opeanvt u cucmemvl opeanos. TKaHU: >SNUTENHAIbHBIC, COCIUHUTEIBHBIE,
MBIIICUHbIE, HEPBHBIC, UX XapaKTepHbIE MpU3HAKU. Opranbl U CUCTEMbI OPraHOB, OCOOCHHOCTH
cTpoeHus ¥ PyHKUUNA. TUIIBI CUMMETPUU )KUBOTHOTO, UX CBSI3b C 00pa30M KHU3HHU.

Tema 3. logumapcrso Ipocreiimue, niau OgHOKIEeTOUYHBbIE (2 Yaca)

OOmas xapakrepucTrka noauapersa [Ipocreitmue.

Tun Capkxooosvie u sceymurxonocyvl. Knacc Caprooosvie. Cpena oOuTaHMsI, BHEITHEE
crpoenue. CTpoeHHE U IKHU3HEIEATENBHOCTh CApPKOJIOBBIX Ha TNpuMepe amEOBI-TIPOTes.
Pa3noobpazue capko0BbBIX.

Tun Unghysopuu. Cpena obutanus, CTpOSHHE U MEPEIBIKEHUE Ha IpuMepe HHPY30pUu-
Tydenbku. CBs3b YCIOXHEHHS] CTPOCHUS MH(Y30puil C MpoleccaMu UX >KU3HENESATEIbHOCTH.
Paznoobpaszue nndy3opuii.

Tun Capkooossie u srccymuxonocysi. Knacc Keymuxonocywi. Cpena obutanusi, CTpoeHHE
U IEpEABMIKEHUE HA IIPUMEpE HBIVIEHBI 3€JIEHOW. XapakTep NHUTAHMS, €r0 3aBUCUMOCTbH OT
yciioBui cpenbl. [[pixanue, BblaeneHue U pa3MHoxkeHue. CoueTaHue MPU3HAKOB KUBOTHOTO U
pacTeHus y 3BIVIEHbI 3e1E€HON. Pa3HO00Opa3ue KIryTHKOHOCLIEB.

3HaueHue npocredmmux. Mecro npocreiux B xkuBoM npupoae. [Ipocreitmme-napa3uTsl.
Juzentepuiinas am&Oa, MalspHBINA IJIa3MOJAUN, TPUIIAHOCOMBI — BO30yIUTENH 3a00JIeBaHUMA
YEJIOBEKA M )KUBOTHBIX. Mepbl IPpeIynpekIeHNs 3a00JI€BaHH, BBI3BIBAEMBIX MTPOCTCUIIIMMH.

Jlabopamopnas paboma Ne I « Cmpoenue u nepedsudicerHue ungysopuu-mygenvkuy

Tema 4. IlonnapcrBo MHuorokjerounbie (1 yac)

OO011as XxapakTepuCTUKa MHOTOKJIETOUHBIX KHUBOTHBIX.

Tun Kuweunononocmmuvle. CTpoeHHE U KU3HENEATENbHOCTh. OOIIME YepThl CTPOEHUS.
I'mppa — onuHouHbll mnonun. Cpena oOuTaHMs, BHEIIHEE M BHYTPEHHEE CTpPOEHHE.
OCOOEHHOCTH KHU3HENEATEbHOCTH, YPOBEHb OPraHU3alMM B CPAaBHEHMHM C MPOCTEHIINMU.
Pa3nooOpasue kumeunononoctHeix. Krnacc I'mapounnbie. Kiacc KopamioBele monursl,
KU3HEHHBIE LMKJbI, Mporecchl xkusHenestenpHocTH. Kitacc CuudougHsie  Meayssl,
XapaKTepHbIE YEPThI CTPOEHUS U KU3HEEATEIbHOCTH, KU3HEHHBIA [TUKJI.

Tema 5. Tunsi Ilnockue yepsu, Kpyrianie yepsu u Koabuarsie (3 yaca)

Tun Ilnocxue uepsu. OO6mas xapakrepuctuka. Kiacc Pecnuunbie uepBu. Mecrta
oOuTaHus M obume yepThl cTpoeHus. CUCTEMBbl OPraHOB, KU3HEAEATENbHOCTh. UepThl Ooiee
BBICOKOTO YPOBHSI OPTaHHU3ALMHU 110 CPABHEHUIO C KHIIEYHOIOJIOCTHBIMH.

Tun Kpyenvie uepsu. Knacc Hematonsl. OOmmas xapakTepucTuka. BHemHee cTpoeHue.
CrtpoeHre cHUCTeM BHYTPEHHHUX OpraHoB. B3anMocBs3b cTpoeHUss M o0pa3a >KHU3HHU
npencraButeneid Tuna. [Ipodunaktrka 3apakeHus yenoBeKa KpyTribIMU YEPBIMH.

Tun Konvuamsie uepsu. OOmas xapakrepucTuka. PasHooOpaszue IJIOCKUX YepBei:
cocanpiuky 1 nenHu. Knace Cocanpiiuky. BHemHee n BHyTpeHHee cTpoeHue. PazMHOXeHue n
pasButhe. Kiacc Jlentounsie uepBu. IlpucnocoOineHus kK OCOOEHHOCTSM cCpeabl OOMTaHMA.
PasmHOkeHue u pasButre. Mepsl 3alUTHl OT 3apakK€HHs Mapa3suTUYecKUMH udepBsiMu. Kitace
MHoOroImeTuHKoBble YepBH. Mecrta OOUTaHMSA, CTPOCHHE M JKU3HEAEATEIbHOCTh CUCTEM
BHYTPEHHUX OPraHoOB. YPOBHHM OPTraHU3allMd OPraHOB YYBCTB CBOOOJIHOKHMBYIIMX KOJbYATBIX
4yepBell U Napa3uTUUECKUX KPYTJIbIX YEepBE.

Tun Konvuamele uepeu. OOmas xapaktepuctuka. Kiacc ManomeTuHKoBble YepBU.

Mecrta oburtanus, 3HaueHue B npupojae. OcoO0eHHOCTH BHENIHETO cTpoeHus. CTpoeHue cucteM



OpraHoB JOKACBOI0 4YCpBs, UX B3aUMOCBA3b C 06p330M )KU3HHU. Pojb MaJIOIMICTUHKOBBIX ‘IepBeﬁ
B IIponeccax n0q13006pa3013aHH;1.

Jlabopamopuas paboma Ne 2 «Buewinee cmpoernue 0021c0e8020 uepess, e2o nepeosudicerue,
Pazopancumocms.

Tema 6. Tun MoJsutiocku (2 yaca)

O6mas xapakrepuctuka. Cpema oOutaHusi, BHemHee crpoenue. CTpoeHue u
KHU3HECSATeIbHOCTh CUCTEM BHYTPEHHUX OpraHoB. 3Ha4eHHE MOJUIIOCKOB. UepThl CXOICTBa U
pasnuuus CTPOCHHSI MOJUIFOCKOB M KOJIbuUaThIX uepBeil. [Ipomcxoxknenue MoiumockoB. Kracc
bproxonoeue monmocku. Cpema oOuTaHUs, BHEIIHEE CTPOCHHME Ha TpuUMepe OOJBIIOro
npynoBuka. CTpoeHHE U S>KU3HEICSITEIBHOCTh CHUCTEM BHYTPEHHUX opraHoB. OcoOeHHOCTH
pa3MHOXKeHHUs U pa3Butus. Poib B mpupone u 3HaueHue g yenoseka. Kuacc /[gycmeopuamule
monmocku. Cpena oouTaHus, BHEITHEE CTpOoeHUE Ha puMepe 0e33yOoku. CtpoeHue U GyHKINUN
CHCTEM BHYTPEHHHX OpraHoB. OCOOCHHOCTH pPa3MHOXKEHHUS W pazButus. Ponb B mpupone u
3HAa4YCHUE JIJIs YeIIOBEKa.

Knacc T'onogonozcue monntocku. Cpena oOuUTaHMsI, BHEUIHEE CTPOCHHUE. XapaKTepHbIC
4epThl CTPOEHUS U (YHKIHUU OMOPHO-ABHraTeNbHON cucTeMbl. CTpoeHue W (PYHKUIUU CHCTEM
BHYTPEHHUX OpraHOB. 3HAUYE€HHE TOJIOBOHOTMX MOJUIIOCKOB. [Ipu3Haku ycloXHEHUS
OpTaHU3aIH.

Jlabopamopnas paboma Ne 3 «Buewnee cmpoeHue pakosuH NPeCHOBOOHLIX U MOPCKUX
MOJLIIOCKOBY

Tema 7. Tun Ynenucronorue (5 yacos)

O6m1as xapakrepuctuka tTuna YineHuctoHorue.

Knacc Pakxoobpasnvie. XapaktepHble yepThl Tuna Ynenucronorue. OOuiye npuzHaku
cTpoeHusi pakooOpasHbix. Cpena oOUTaHUs, OCOOCHHOCTH BHEITHETO W BHYTPEHHETO CTPOCHHS,
pasMHOXEHHE U pa3BUTHE peyHoro paka. Pa3HooOpazue pakooOpa3HbIX. 3HadyeHHE
paKkooOpa3HbIX B MPUPOJE U KU3ZHU YETIOBEKA

Knacc Ilayxoobpasuvie. OOm1as xapakTepUCTHKa, 0COOEHHOCTH BHEIIHETO0 CTPOCHMS Ha
npuMepe nayka-KpectoBuka. PazHooOpasue nmaykooOpasHbix. Poib maykooOpa3HbIX B MpUpoOjie
U JKW3HU 4YesloBeKa. Mepbl 3aluThl OT 3a00JIeBaHuUil, IEPEHOCUMBIX OTAEIbHBIMHU KJICIIAMHU, OT
YKYCOB $IJTOBUTBIX TayKOB.

Knacc Hacexomvle. OOmas XapakTepUCTHKA, OCOOEHHOCTH BHEIIHETO CTPOCHUS.
Pa3nooOpasue potoBbiXx opranoB. CrtpoeHne M (YHKIUU CHUCTEM BHYTPEHHUX OpTraHOB.
PazmHuosxenue. Tumel pa3Butus HaceKOMbIX. OOIIECTBEHHbIE HACEKOMbIE — MYENBl M1 MypaBbH.
[Tone3nbie HacekoMmble. OxpaHa HacekoMmbIx. CocTaB M (YyHKIUU oOuTareneil MypaBeHHUKa,
myearMHol ceMbu. OTHOIIEHHS MeXay OcoOsSMH B ceMmbe, UX KoopauHaius. [lonesHsle
HaceKkomble. Peikue 1 oxpaHsieMble HaCEKOMBIE.

KpacHasa kHura. Poib HaceKOMBIX B NPHUPOAE M JKH3HU delloBeka. Hacexomple —
BpEAUTENN KYyJIbTYPHBIX pacTeHHMM M TepeHOoCYHKH 3aboieBaHMil uyenoBeka. Bpemutenu
CEJIbCKOXO3SUCTBEHHBIX KYIbTYp. Hacekomble — mnepeHocuumku 3a0ojieBaHUN ueloBeKa U
XKUBOTHBIX. MeTO1bI 60pHOBI C BpETHBIMU HACEKOMBIMHU.

Jlabopamopuas paboma Ne 4 « Buewnee cmpoenue Hacekomozo»

Tema 8. Tun Xopaossie. becuepennsie. Hagkinace Poi0bl (3 yaca)

Tun Xopoosvie. llpumutuBHBIE GopMbl. OOIME TPU3HAKKH XOPJOBBIX >KUBOTHBIX.
becuepennbie. Kiacc JlanuerHuku. BHemHee W BHYTpPEHHEE CTPOEHHE, Pa3MHOXKEHHE U
pa3BUTHE JIAHUETHUKA — MNPUMHUTUBHOIO XOPJIOBOTO >KMBOTHOrO. YepemHble, WIH
ITo3BoHOUHBIE. OOIIME TPU3HAKH.



Haoknacc Puibv. OOmias xapakTepucTHKa, BHelIHee cTpoeHue. OcoOEHHOCTH
BHEIIIHErO CTPOCHUS, CBA3aHHbIE C 00uTaHueM B Boje. CTpoeHne u PyHKIIMH KOHEYHOCTEH.
Opranbl 00KOBOI TMHUM, OpraHbl Ciiyxa, paBHOBecHs. BHyTpeHHee cTpoeHue pblo.

OmnopHo-nBurarenbHas cuctemMa. (OCOOCHHOCTH CTpOeHHS M (QYHKIUHA CHUCTEM
BHYTPEHHUX OpraHoB. YepTsl Oojiee BBICOKOIO YPOBHS OpraHM3allid PbIO IO CPaBHEHUIO C
naHueTHUKOM. OcoOeHHOCTH pa3MHOXKEHUs pbl0. Murpanun. OCHOBHBIE CHUCTEMaTHYECKUE
rpynmsl pei0. Knmace Xpsimesie poiObl, obOmias xapakrepuctuka. Kiacc KoctHble pbIOBI:
nydenépoble, JomacTenépule, IBOSIKOAbIIIANIME M KucTenépeie. IlpombicioBsie pbiObL. Mx
UCIOJb30BaHUE M oxpaHa. PeidbosnoBcTBO. IIpombicioBbie pbiObl. TpynoBble Xo3siicTBa.
Axxnumaruzanus pel0. AKBapuyMHBIE PHIOBI.

Jlabopamopnas paboma Ne 5 « Buewnee cmpoenue u 0cobeHHocmu nepeosudicenus

poiovy Tema 9. Kiace 3emHoBoAHbIE, HJM AMuOHHU (2 yaca)

Cpena obutaHus U CTpoeHHE Teia 3eMHOBOAHBIX. OOmias xapakTepucTuka. Mecrta
obutanusi. Buemnee crpoerne. OCOOCHHOCTH KOXXKHOTO IOKpoBa. OmNOpHO-IBHTaTEIIbHAS
cucTtema, e€ yCIOKHEHHE 10 CPaBHEHHUIO ¢ KOCTHBIMU pbliOamu. [Ipu3Haku npucrnocobieHHOCTH
3€MHOBO/IHBIX K KH3HU Ha CYLIE U B BOJIE

CrpoeHue U JIeSITeNIbHOCTh BHYTPEHHUX OPraHoOB 3€MHOBOJHBIX. XapaKTEpHbIE YEpPThI
CTPOCHHUSI CUCTEM BHYTPEHHUX OPraHOB IO CPaBHEHHUIO C KOCTHBIMH pbiOamMu. CX0JCTBO
CTpOCHHS BHYTPEHHHUX OPTaHOB 36MHOBOJIHBIX U PbIO

['ooBOM JKU3HEHHBIM LMK M MPOUCXOKIECHUE 3EMHOBOJHBIX. BiMsHHE CE30HHBIX
W3MEHEHUN B MPHUPOJIE Ha MKU3ZHEAEATEIbHOCTh 3E€MHOBOJHBIX. Pa3MHOXEHHUE U pa3BUTHE
36MHOBOJIHBIX, YepPThI CXOJICTBA C KOCTHBIMH pblOaMu, THNI pa3BuThs. JloKa3aTelbCcTBa
MIPOUCXOKACHUS

Pa3nooOpazue u 3HaueHue 3eMHOBOJHBIX. (COBpPEMEHHbIE 3€MHOBOJHBIE, UX
pazHooOpa3ue W pacnpocTpaHeHue. Poilb 36MHOBOJHBIX B NPUPOIHBIX OWOIIEHO3aX, >KU3HH
yenoBeka. Oxpana. Kpacnas kaura.

Tema 10. Knacc IIpecmbikarommuecsi, uiiu Penruianu (2 yaca)

BHemHee cTpoenue u ckener npecMbikaonmxcs. Obmas xapakrepucTuka. BzanMocs3b
BHEIIHETO CTPOEHUS U Ha3zeMHOro ooOpa3a »ku3HH. (OCOOEHHOCTH CTPOEHHS CKelleTa
IIPECMBIKAIOINXCSl. BHYTpeHHEE CTPOEHUE U KUZHEAEATENBHOCTD NIPECMBIKAOIINXCS. CXOACTBO
U OTJIMYHE CTPOEHMSI CHUCTEM BHYTPEHHHUX OPIaHOB MPECMBIKAIOIIMXCSA U 36MHOBOIHBIX. UepTsl
MPUCIIOCOOJIEHHOCTH K KHM3HHM Ha cymie. PasMHOXXeHue M pa3BuTHE. 3aBUCHUMOCTH T'OJI0BOTO
YKU3HEHHOTO 1IMKJIa OT TEMIEPATypPHBIX YCIOBHM

Pa3zHooOpasue npecmbikaromuxcs. OOImue 4YepThl CTPOSHMS IpEICTaBUTENEH pPa3HbIX
OTpsAIOB. Mepbl TPENOCTOPOKHOCTH OT YKYCOB sMOBUTHIX 3Mel. OxazaHue mepBo
J0BpaueOHO momMoIu

3HaueHUE MPECMBIKAIOLIUXCS, HX MPOUCXOXKIEHHE. Poib MpecMbIKAIOMIUXCS B
OuoleHOo3aX, 3HauU€HUE B JKM3HM dYenoBeka. OxpaHa penkux ucuesaomux BuaoB. KpacHas
kHUra. JlpeBHUE  mOpecMbIKaroUIMecs, NPUYMHBI WX  BbIMHUpaHud. JlokazarenbcTBa
MIPOUCXOKACHUS PECMBIKAIOLINXCS OT IPEBHUX aM(pUOUH.

Tema 11. Knacc IItuusi (4 yaca)

OO6miass xapakTepucTuka kiacca. BHemrHee cTpoeHue NTHIL. B3anMOCBSI3b BHELIHETO
CTPOEHUS U MPUCIIOCOOICHHOCTH NTHIL K MosETY. Turel nepbeB U ux GyHKUUU. YepThl cX0acTBA
U pa3JInyus MOKPOBOB MTHUIl U PENTHINH.

OnopHo-aBUraTenpHas CUCTEMa NTUL. V3MEHEeHus CTpOEHMs CKelleTa NTHUL] B CBS3H C
MPUCTIOCOOJIEHHOCThI0 K TONETY. OCOOEHHOCTH CTPOCHHS MYCKyJIaTypbl U €€ (QyHKIUH.
[IpyuumHEl cpacTaHus OT IEIBHBIX KOCTEH CKEJETa MTHII.



Baytpennee crpoenne mruil. UepThl CXOACTBa CTpOeHUS W (DYHKIIMI cHCTEM BHYTPCHHHUX
OpraHoB NTHIl ¢ penTuausMu. OTIUYUTENbHbIE NMPU3HAKH, CBS3aHHBIE C MPUCHOCOOJIEHHOCTHIO K
nonéty. [IporpeccuBHbie YePTHI OPraHU3AIMU NITHIL 10 CPABHEHUIO C PENTHIIUSMHU.

Pazmuoxenue u pazsutne nruil. OCOOEHHOCTH CTPOSHUSI OPTAaHOB PA3MHOXKECHHUS. DTaIlbl
dbopmupoBanus sitia. PasButue 3apojsima. XapakTepHble YepThl Pa3BUTHS BBIBOJKOBBIX U
THE3J0BBIX NTHL. ['00BOM XW3HEHHBIA LWKJI U CE30HHBIE SABJIECHUA B KWU3HU NTUL. Poib
CE30HHBIX SBJICHUN B XW3HU NTUL. lloBeneHue camioB M CaMOK B NEPHOJ Pa3MHOKECHUS.
Crtpoenue THe3a U €ro poJib B pa3MHOKEHHH, pa3 BUTHM NTEHLOB. [locie rue3noBoi nepuo.
KouéBku u murpanuu, ux Npu4rHbI

PaznooOpasue mnrum. CucremMaruyeckue TPYNIbl NTHUI, UX OTIUYHUTEIHHBIC YEPTHI.
[Ipu3naku BbIAEIEHUS HKOIOrHUecKUX Tpymi. Kinaccudukaius nTum no TUIY MHILK, IO MecTaM
obOuTanusi. B3auMOCBs3b BHEIITHETO CTPOCHUS, TUIIA MU U MECT OOUTAHHS.

3naueHue u oxpana nruil. [Ipoucxoxnenue. Ponp NTHIl B IPUPOAHBIX COOOIIECTBAX:
OXOTHUYbE-TTPOMBICIIOBBIC, TOMAIIHUE NTULBI, UX 3HAYECHUE JJI YeJ0BeKa. YepThl CX0ICTBA
JPEBHUX MTUL U PENTUIUN
Jlabopamopnas paboma Ne 6 « Bhewnee cmpoenue nmuyvl. Cmpoenue nepvesy
Jlabopamopnas paboma Ne 7 « Cmpoenue cxkenema nmuybly

Oxcxypeus «lImuysl neca (napka)» (8upmyanbHas 3KCKypcus)

Tema 12. Knace Mulekonurarommue, njiu 3pepu (5 yacon)

OO6mas  xapakrepuctuka. OTIMYMTEIbHBIC TPU3HAKKM CTpoeHHS Tena. CrpoeHue
MOKPOBOB 10 CpaBHEHUI0O C penTuiausMu. [lporpeccuBHble 4YepThl  CTPOCHUA U
KU3HEEATECIIbHOCTH.

Buytpennee crtpoenue  miexonuTaromux. OCOOEHHOCTHM  CTPOCHHS  ONOPHO-
JBUTATEIbHOM CUCTEMBI. YPOBEHb OPraHU3ALMK HEPBHOM CHUCTEMBI [0 CPABHEHUIO C JIPYTUMU
MMO3BOHOYHBIMH. XapaKTEPHBIE YEPThl CTPOCHHS MHUIICBAPUTEIILHOW CHUCTEMBI KOMBITHBIX U
TPBI3YHOB. Y CIIO)KHEHUE CTPOEHUS ¥ (PYHKIIMI BHYTPEHHUX OPraHOB.

Pa3mHOXeHME U pa3BUTHE MIICKOMHUTAIONINX. ['010BOM KM3HEHHBINH UK. OCOOCHHOCTH
pazBuThsg 3apojpima. 3aboTa O TOTOMCTBE. [0l0BOM JKM3HEHHBI IMKI. V3MeHeHue
YUCJICHHOCTH U €0 BOCCTAHOBJICHUE

[TpoucxoxaeHne U pasHOOOpazue MIEKOMHUTAIOMUX. YepThl CXOJCTBA MIEKOMUTAIOMIMX U
penTunauii. ['pynmbl COBpEMEHHBIX MIIEKONMUTAOMMUX. [IporpeccuBHBIE 4YEpPThI CTPOCHHUS IO
CPaBHEHUIO C PENTUIUSAMU

Brictme, wim [lnanientapusie, 3Bepr: HACEKOMOSAHBIE M PYKOKPBUIBIE, TPHI3YHBI U 3aiilie00pa3HEbIe,

xuimHbeie. OOmas xapaKTepUCTHKA, XapaKTEePHbIC MPH3HAKKW CTPOCHUS W KU3HEIACATCILHOCTH
Hpe[[CTaBHTCHeﬁ Pa3HbIX OTPAOOB. Poib B DOKOCHUCTEMAX, B JKU3HU YCIIOBCKA BI)ICHII/IC, 201041
[TnaneHTapHblie, 3BEpH: JACTOHOTHE U KUTOOOPA3HbIE, TAPHOKOIBITHBIC U HEMAPHOKOIIBITHBIE,
X00OTHBIC. XapaKTePHbIC YEPThI CTPOCHHUSI U KU3HEACITCIBHOCTH BOIHBIX MIICKOITUTAIOIINX,
IMapHOKOIIBITHBIX U HCTIAPHOKOIIBITHBIX. OxpaHa XO6OTHI>IX. Poib )KMBOTHBIX B

9KOCHCTEMAX, B )KHU3HU YEJIOBEKA

Bricmive, wunu Ilnanentapubie, 3Bepu: mnpumarbl. OOmmMe dYepThl OpTraHU3aAlHUU
npencraButeneid orpsaa Ilpumarsl. [lpusnaku Oosnee BbicokoW opranuzanuu. CXoJCTBO
YeloBeKa C YeJI0BEKOOOPa3HBIMU 00E3bSHAMHU.

DKOJOTHYECKHE TPYNITBI MIIEKONUTAOIMX. [[pU3HaKK KUBOTHBIX OJTHOM SKOJIOTHYECKOMN
TPYIIIBL.

3HavYeHHEe MJICKOMMTAIOMINX ISl 4YejoBeKa. [IpoMcxokaeHne TOMaIIHUX >KHUBOTHBIX.
OTpaciib CenbCKOr0 XO3SMCTBA - XUBOTHOBOJCTBO, OCHOBHBIC HAIIPABIEHUS, POJb B KU3HU
yenoBeka. Pefkre u ncuesaroniye BUAbl MIEKOMUTAIONMINX, UX oXpaHa. KpacHas kHura.
Jlabopamopras paboma Ne 8 « CmpoeHue cxkenema MaeKonumaowuxy» IKCKypcus

«Pasnoobpazue mnexonumarowux (300napk, kpaegedueckuii My3eti)»

Tema 13. Pa3Butue :kWBOTHOT0 Mupa Ha 3emJie (2 yaca)



JlokazaTtenbcTBa HBONIONUM KUBOTHOro Mupa. Ydenue Y. JlapsuHa. PaszHooOpasue
KUBOTHOTO Mupa. M3yueHne ocoOeHHOCTEH HMHIMBUAYAJbHOTO PAa3BUTHSA U €ro pojib B
OOBSICHEHUH TMPOUCXOXKACHUS KHUBOTHBIX. VI3yuyeHHe HCKOmaeMblx oOcTaTKoB. (OCHOBHbBIE
nonoxenus ydyenus Y. /lapBuHa, ux 3HaueHue B OOBSICHEHWU NMPUYMH BOZHUKHOBEHHUS BHJIOB U
3BOJIFOLIUM OPraHUYECKOro MUpa

Pa3BuTHe )xuBOoTHOrO Mypa Ha 3emuie. JTalbl 3BOIIOLUHN )KUBOTHOrO Mupa. [losBineHnue
MHOT'OKJIETOYHOCTH M TPYIIl KIJIETOK, TKAaHEW. YCJIOKHEHHE CTPOCHHMS MHOTOKJIETOUYHBIX
opranusmoB. IIpoucxoxaeHne U 3BOTIOLUS XOPJAOBBIX. DBOJIIOLHUOHHOE JIPEBO COBPEMEHHOIO
YKUBOTHOT'O MHUpa.

CoBpeMeHHBII MUD KUBBIX OpraHu3MoB. brocdepa. YpoBHU opraHu3aiiy KU3HH.
Cocras Ouorneno3sa. Llenu nuranusa. KpyroBopor BemiecTB U MpeBpaieHus SHEPruu.
Oxkocucrema. buoreonenos. buochepa. Jlesrensrocts B.W. Bepraackoro. )KuBoe BemiecTso,
ero pynkiun B 6nocgepe. KocHoe u OMoKoCHOE BEIIECTBO, UX (PYHKIIMU U B3aUMOCBSI3b
Oxcxypeus «Ku3Hb NPUPOJAHOTO COOOIECTBA BECHOW»

8 kiacc

Tema 1. O61uii 0030p opranusma 4yesaoBeka (5 4)

Hayku, wusywaromme opraHu3sM 4elloBeka. MeCTo 4eloBeKa B KHUBOM MPHUPOJIE.
UckyccTBenHas (couuanbHasi) W MpUpoAHas cpena. buocorumanbHas mpupoja ueloBeKa.
Anaromusa. @wusnonorusa. Iurmena . Meroget Hayk o yenoBeke. CaHuTapHO-
SMUJEMUOJIOTHYECKUE MHCTUTYThl Hamied crtpanbl. Yactu Tena uenoBeka. lIpomopuuu Tena
yenoBeka. CXOJCTBO YEJIOBEKA € APYTUMU KMBOTHBIMH. OOIIMe 4epThl B CTPOCHUU OpraHu3Ma
MJICKOTUTAIONINX, TPUMATOB U 4YeJIOBEKOOOpa3HbIX 00e3bsiH. Crneunduueckne ocoOEHHOCTH
9eJI0BeKa KaK OMOJIOrMYECKOro BUA

CrpoeHue, XUMHUYECKHH COCTaB M IKU3HEIEATEIbHOCTh KIETKM. YacTu KIETKHU.
Opranoujibl B :KMBOTHOM KieTke. IIporeccsl, mpoucxozsiue B KieTke: 0OMEH BEUIECTB, POCT,
pazBuTHe, pa3sMHOXeHHe. Bo3OyaumocTh. TkaHM oOpraHu3Ma ueloBeKa. OMHUTETHANbHEIE,
COCJIMHUTEIIbHBIC, MBIIIIEYHbIC TKaHU. HepBHAas TKaHb.

OO01mmas xapakTepuCTHKa CUCTEM OPraHOB OpraHU3Ma uejoBeka. Perynsius paboTsl B H y
TpeHHHUXOpTraHoB.CucreMa NOKPOBHBIX OpraHoB. ONOpHO-ABUTaTEIbHAS,
MUILIEBAPUTEIbHASA, KPOBEHOCHAs, MMMYHHas, JbIXaTelbHas, HEpBHas, OSHJOKPUHHAs,
MOYEBBIJIETTUTEIbHAS, [TOJIOBASI CACTEMBI OPraHOB. Y POBHM OpraHu3aluu opranuzma. HepsHas u
ryMopajbHas peryisius BHYyTPEHHUX opraHoB. PedrexTopHas ayra.

Jlabopamopnas paboma Ne 1 «JleficTBue KaTajia3bl Ha IEPOKCH]T BOJIOPOIa»
Jlabopamopnas paboma Ne 2 «KneTKu ¥ TKaHHU O] MUKPOCKOIIOM)
Ilpakmuueckas paboma Nel «3ydenue MuraTesibHOTo pediiekca U ero TOPMOKESHUSI

Tema 2. OnopHo-aBUraTe/bHasa cucrema (9 4)

Crpoenue, cocTtaB U THUMBI COeAMHEHUs KocTted. OOmas XapakTepuCTHKa M 3HAYEeHUeE
ckenera. Tpu tuna kocreil. Ctpoenue kocter. CoctaB KocTel. THUIBI COeTMHEHUS KOCTEN.

Ckener ronoBsl u TyjdoBuma. Otaensl yepena. Koctu, obpasyromue uepen. OTaenst
1mo3BOHOYHUKA. CtpoeHue mno3BoHKA. CtpoeHue rpyaHou kieTkd. CKener KOHEYHOCTEM.
CrpoeHue ckenera nosicoB KOHEYHOCTEHN, BEpXHEW N HUKHEW KOHEYHOCTEM.

[lepBasi moMoIlb NMPU TOBPEXKAECHUSAX OINOPHO-ABUTAaTENIbHON CHUCTEMbl. Buabl Tpasw,
3aTparuBaloIIUX CKeJIeT (pacTsHKeHMs, BBIBUXH, OTKPBITBIE M  3aKPBITbIE IEPEIOMBI).
HeoOxonumelie npuémsel nepBoil momomu npu TpaBmax. CTpoeHHe, OCHOBHBIE THUIbl U TPYIIIbI
MbI. [nankas u ckenerHas myckynarypa. CTpoeHue cKeaeTHOW MbIIIIbl. OCHOBHBIE IPYIIIbI
CKeJeTHbIX MbIlI. PaGoTa Mplm. MBIIIIBl — aHTarOHUCTHI U CUHEPTUCTHI. JIMHaMuuyeckas u
craruyeckas padota Mbl. Meiednoe yromnenue. Hapyienne ocaHky U TUIOCKOCTOITNE



Ocanka. [IpuunHbl W MOCIENCTBUS HENMpaBWIbHOM ocaHku. [IpenynpexaeHue MCKpHUBJIECHUS
MMO3BOHOYHUKA, MJIOCKOCTOIHUS.

Pa3BuTre onopHo-ABUTAaTENbHONW CUCTEMBbI. Pa3BuTHe OMOpHO-ABUTaTEIbHON CHCTEMBI B
X0JIe B3pOCJIeHUs. 3HAUYE€HUE TBUTATEIbHOW aKTUBHOCTH M MBIIICUHBIX Harpy3ok. duznyeckas
noarotoBka. Ctatuueckue U JUHaAMHYecKue (hU3HMUecKue yrpaKHEHUS.
Jlabopamopnas paboma Ne 3 «CTpoeHre KOCTHON TKaHW
Jlabopamopuas paboma Ne 4 «CocTtaB KOCTEH»
Ipaxmuueckas pabomaNe2« ccienoBaHnue CTpOEHUS IUIEYEBOTO 1105iCa U MIPEATIIIEUbS
Ipakmuueckas paboma Ne 3 «I3ydeHue pacroaoKeHUsI MBIIII] TOJIOBBD)
Ilpakmuueckue pabomuiNe4 «IIpoBepka MpaBUIBHOCTA OCAaHKH,
Ipakmuueckue pabomulNe5 «BbIsSIBICHUE TITIOCKOCTOITHS,
Ilpakmuueckue pabomuiNe6 «OnieHKa rHOKOCTH TO3BOHOYHHUKA»

Tema 3. KpoBeHocHasi cucrema. BHyTpennss cpega opranusma (8 4)

3HavyeHue KpoBH U e€ cocTa. JKUAKoCTH, 00pa3yroliye BHYTPEHHIOK Cpelly OpraHu3Ma
4eJioBeKa (KpoBb, JIMM(a, TKaHeBast KHUIKOCTh). DYHKIIUN KpoBH B opranuiMe. CoCcTaB I1a3MBbl
KpoBU. DOpMEHHBIE 3JIEMEHTHI KPOBU (3PUTPOLUTHI, TPOMOOLUTHI, TEHKOLUTHI).

Nmmynurer. TkaneBass coBmectumocts. [lepenuBanne kpoBu. IMMyHUTET 1 UMMYHHAst
cucrema. Baxuelmme OTKpbITHs B cdepe u3ydyeHHss UMMyHHUTeTa. Buasl uMMyHuHTeTA.
[TpuBuBKH U CHIBOPOTKH. IIpnunHbI HeCOBMECTUMOCTH TKaHel. ['pynmbl kpoBu. Pesyc-gakrop.
IIpaBuia nepenuBaHus KPOBH.

Cepaue. Kpyru kpoBooOparienusi. Opransl kpoBooOpatenusi. Ctpoenue cepama. Buab
KPOBEHOCHBIX COCY0B. boubI10i 1 Manblif Kpyru kpoBooOpatieHus. JBrkeHne muM@sbl
JInmparuaeckue cocyasl. Jlumdarndeckue y3ibl. Pons muMosr B opranuzme.

JIBmkeHue KpoBH 1o cocynam. JlaBieHue KpoBHM B cocynax. BepxHee u HumxHee
apTepualibHOE JlaBjieHUE. 3a00JeBaHUsl CEpJACYHO-COCYAUCTOM CHCTEMBI, CBSI3aHHBIE C
nasneHueM kposu. CkopocTb kpoBoToka. Ilynbc. IlepepacnpeneneHne KpoBu B pabOTaroIuX
OpraHax.
3aboneBaHus KpOBEHOCHOW cucTeMbl. IlepBas momomb npu KpoBoTedeHusx. Dusnyeckue
Harpy3ku M 3J0pOBbE CEpAEUHO-COCYIUCTOM cHUCTEeMBbl. BnusHue KypeHus M ajukorois Ha
COCTOSIHME CEepJEYHO-COCYIUCTON cHCTeMbl. BuIbl KpoBOTE€UEHMH (KamWJUISIPHOE, BEHO3HOE,
apTepuanbHoOe).

Jlabopamopnas paboma Ne 5 «CpaBHEHHE KPOBU Y€JIOBEKA C KPOBBIO JIATYIIKI
Ilpakmuueckas paboma 7 «I3yueHue sSBICHHUS KUCTOPOIHOTO TOJOAHHUS
Ipakmuyeckue paboma Ne 8§ «Onpenenenne YCC, cKOpoCTH KPOBOTOKA»,
Ilpakmuueckue paboma Ne 9 «ccnenoBanue pedaeKTOPHOTO MPUTOKA KPOBU K MBIIIITIAM,
BKJIFOUHMBILUMCS B paboTy»

Ilpakmuueckas paboma Ne 10 «Jloka3aTenbCTBO Bpe/ia TAOAKOKYPEHUS»

IIpakmuyeckas paboma 11 «DyHKINOHATBHAS CEPAEUHO-COCYTUCTAS TPOOA»

Tema 4. JIpixaTesabHasi cuctema (7 4)

3HayeHue JpIXarenbHOM cucTeMbl. Opranbl AbixaHus. CBsA3b  JbIXaTE€IbHOU U
KpOBEHOCHOH cructeM. CTpoeHUE NbIXaTeNbHbBIX MyTei. OpraHbl JbIXaHUS U UX (QYHKIHH

Crpoenune nérkux. ['a3oo0men B nérkux wu TkaHsx. Crpoenme nérkux. IIporecc
MOCTYIUIEHUST KHUCJIOpOJAa B KpPOBb M TPAHCIOPT KHUCIOpoAa OT JErKUX 1o Teny. Posb
SPUTPOIIUTOB U TEMOTJIO0MHA B TIEPEHOCE KUCIOPO/Ia.

JpixarenpHble OBUKEHUS. MexaHu3M Baoxa M Bblgoxa. OpraHbl, ydacTBYIOIIHUE B
JBIXaTeIbHBIX JBIKEHUSX. BiusHue KypeHus Ha QyHKIINH aJIbBEOJT JIETKUX.

Perymsitiust  apixanusi. KOHTponp  AbIXxaHUST LEHTPAJIbHOW HEPBHOM  CHCTEMOM.
becco3narenpHas u co3HaTenbHas peryiusmnus. Pedriexchl kKamuis u unxaHus. JlpIxaTeabHBINA
ueHTp. ['ymopanibHast peryasiuus JbIXaHusl.



3aboseBaHus IBIXaTEIIBHON CUCTeMbl. BOJIe3HN OpraHoB JbIXaHUs, IEPEIAIOIINECs Yepe3
BO3ayx (rpurmi, TyOepkyné3 nérkux). Pak nérkux. 3Hadenwe ¢mooporpaduu. JKusHeHHAS
E€MKOCTb JIETKMX. 3HAUCHUE 3aKAIMBAaHUS, (PU3NUECKUX YNPAKHEHUN ISl TPEHUPOBKH OPraHoB
JBIXaHUSI U TUTUEHBI TIOMEIICHUH JJI 3JI0POBbS YeJIOBEKa.

[TepBasi mOMOIIb TIPH MOBPEKICHUH JILIXaTEIBHBIX OpraHoB. [lepBasi moMoIp mpu
MOMa/IaHuy HTHOPOTHOTO TeJla B BEPXHHE JIbIXaTENbHbIC IYTH, IPH YTOIJICHUH, YAYIICHUH,
3aBaJIMBaHUU 3eMJIEH, AnekTpoTpaBMax. MckyccTBenHoe npixanue. Hempsimoii Maccax cepaia
Jlabopamopnas paboma Ne 6 « Cocmag 80vixaemoeo u 8bi0bixaemozo 6030yxa» Jlabopamophas
paboma Ne 7 «/[vixamenvhusie osudicenus» [Ipakmuueckas paboma 12 « Hzmepenue obxeama
epyonotu kremxuy Ilpaxmuueckas paboma 13 «Onpeoenenue 3anvliéHHOCMU 8030YXA»

Tema 5. IlnmeBapurtenbHas cucrema (8 4)

CrpoeHue nuUIIEBapUTENbHOM CUCT € M bl . 3HadeHue nuuieBapeHusa. Oprassl
MUIIeBapUTENbHON cucTeMbl. [luimeBapurensHbie xene3bl. 3yObl. CTpoeHue 3yOHOro psizia
yenoBeka. CMena 3y0oB. Ctpoenue 3yba. 3HaueHue 3y0oB. Yxo/ 3a 3yd0amu

[TumeBapeHre B pOTOBOM MOJOCTH M KeIyAKe. MexaHudyeckas M XUMHUUYecKas o0paboTka
UK B pOTOBOM mosocTu. [TuiieBapenue B xeyake. CTpoeHHe CTEHOK ey aka. [IumeBapenue
B KHUIIEUYHUKE. XUMHYecKas o00paboTka MUIIM B TOHKOM KHIIEYHUKE M BCACHIBAHUE
nuTaTenbHbIX BemecTB. [leuens n e€ dynxmum. Toncras Kumka, anmeHIUKC M UX (DYyHKIHH.
Perynsnus numeBapenus. ['uruena nutanus. 3HaueHUE MUIIU U €€ COCTaB

Pednexcel oprano nmmeBaputensHOl cuctembl. Paboter M.II. IlaBmoBa B oGmacTtu
u3ydueHuss pediiekcoB. ['ymopanpHasi peryisnus mnuieBapeHus. llpaBunbHOe mTUTaHHE.
[TuTtarenbHple BemecTBa NHUINK. Boja, MUHEpanbHbIE BEIIECTBA W BHUTAMHHBI B TIHIIE.
[IpaBuiibHAs MOATOTOBKA MUIIM K YHOTPEOIEHUIO (YaCTH pACTEHH, HAKAIJIMBAIOIINE BpPEIHbIC
BELIECTBA; CAHUTApHAasi 00pabOTKa MUIIEBBIX MPOJLYKTOB)

3aboneBanus opraHoB nuiieBapenus. Mudeknnonnbie 3a001eBaHus )KETyI09HO-
KHILIEYHOTO TPAKTa U TIIMCTHBIE 3a00JI€BaHUS: CIIOCOOBI 3apaskeHusl U CUMITOMBI. [TumieBbie
OTpaBJICHUS: CAMIITOMBI U TIepBasi oMotk Jlabopamophas paboma Ne 8 «/leticmeue
Gepmenmos curoHbl HA KpaxXman»

Jlabopamopuas paboma Ne 9 «/leticmaue chepmenmos s#cenry0ouHo20 coxa Ha OenKu»

Ipaxmuueckas paboma 14 «Onpedenenue MecmononodceHus CIIOHHbIX HCENE3»

Tema 6. O6men BeuiecTB U dHeprun (3 4)

OOmenHble mpoueccsl B opranu3me. Craamm oOmeHa BemiecTB. [lmactuyeckuii u
sHepreTruueckuil oomeH. Hopmbl nuranus. Pacxos sHeprun B opranuzMe. @akTopsl, BIUSIOMINE
Ha OCHOBHOM 1 001muit ooMeH opranusma. Hopmsl nuranus. KanopuitHocTs mumy.

Buramunel. Ponbs BUTaMHHOB B opranusme. ['urnep- 1 ruInoBUTaMUHO3, ABUTAMUHO3.
Bakneimme BUTaMUHBL, UX 3Ha4€HUE i1 oprann3ma. Mcrounnku BuramMmuHoB. [IpaBunbHast
MOJIFOTOBKA MUIIEBBIX MPOIYKTOB K YIOTPEOICHUIO B MHIILY
IIpakmuueckasa pabom a 1 5«Ormpenienienne TPEHUPOBAHHOCTH OpPraHU3Ma I0
(YHKIIMOHATBLHOU MPOOE ¢ MAaKCUMAaJIbHOM 3a/1ep>KKON JIBIXaHUS 10 U [TOCIIe HAarpy3Ku»

Tema 7. MoueBbieuTe/bHAsA cucTeMa (2 4)

Crpoennie u ¢yHkuun nodek. CTpoeHHE MOUYEBBIICIUTENBbHON cucTeMbl. DYHKINU
nouek. Ctpoenne HeppoHa. Mexanusm (uiIbTpauu Mouu B HedpoHe. DTanbl GOPMUPOBAHUS
MOYH B [TOYKAX.

3a0osieBaHus OpraHoB MoueBblieneHus. [IlutbeBoit pexkum. Ilpuunnbl 3aboneBaHMi
MMOYEeK. 3HAaYeHWe BOJBI M MHHEpAJIbHBIX COJIEW JUId opraHu3ma. [urumeHa mHTHS.
Ob6e3BoxuBanue. Bonnoe otpasienue. ['uruenndyeckue TpeOoBaHus K MUTheBOM Boje. OuncTKa
BoJibl. [TJIK



Tema 8. Koxka (3 u)

3HaueHue KOXH U e€ cTpoeHrne. OYHKIMU KOKHBIX MOKPOBOB. CTPOCHHE KOKH.
3abosieBaHMs KOKHBIX IOKPOBOB M TIOBPEKICHHUS KOXKH. | MTHEHA KOKHBIX TOKPOBOB

[TprunHBl HapyIIeHUs 37A0POBbsl KOXKHBIX TOKpOBOB. IlepBas momoIns mpu 0OXKoOrax,
ooMopoxkennn. Wupekuun koxu (rpuOKOBBIE 3a00JeBaHUS, YECOTKA). YdYacThe KOXKH B
TepMoperyisnuu. 3akaiuBanue. [lepBas TOMOIIb MPU TETUIOBOM U COJIHEYHOM yIape

Tema 9. JHAOKPUHHASA M HepBHAas cucTeMbl (5 1)

XKenes3pl 1 poib TOPMOHOB B opranu3me. JKene3bl BHEINIHEH, BHYTPEHHEH M CMEIIaHHOM
cekpenu. Poiib TOPMOHOB B pocTe M pa3BUTHUU OpraHu3Ma. BrnusHue Hapyienuii paboTsl runodusa,
LIMTOBUAHOM eJe3bl Ha MIPOLIECCH POCTA U Pa3BUTHs. PoJib MOHKeNy10UHOM Kee3bl
B OpraHu3Me; caxapHblil quader. Posb HaMOYEYHNKOB B OpraHu3Me; aipeHaINH U
HOPAJIpEHAINH.

3HayeHue, CTpOeHHWE M (YHKUUS HEPBHOM cuctembl. OOmas XapakTepUCTHKA pPOJIU
HepBHOW cucTteMbl. YacTu W oTHenabl HEpBHOUM cuctembl. LleHTpanbHas u nepudepuueckas
HepBHas cucreMa. CoOMaTUYECKU U BEreTaTUBHBINA OT/eibl. [IpsMble 1 0OpaTHBIE CBA3H.

ABTOHOMHBI  OTAEN  HEpBHOW  cucTembl.  HeilporymopanbHas — perysisuus.
[TapacummnaTuyecknii 1 CUMIIATUYECKUI MOAOTAEIbl aBTOHOMHOTO OTJEJNa HEPBHOW CUCTEMBI.
CBsi3b  ken€3 BHYTpPEHHEH CeKpeluu ¢ HepBHOM cuctemoil. CoriacoBaHHOE JAeiCTBUE
rYMOpPaJbHOW M HEpPBHOW peryssiquu Ha opraHu3M. CKOpOCTh pearupoBaHMsl HEPBHOW H
TyMOpPaJIbHOU CUCTEM.

CrmaHO# MO3r. CTpoeHUe CTIMHHOTO MO3ra. PeduiekTopHas pyHKIHS CIMHHOTO MO3Ta
(comaTnueckue u BereratuBHble peduekcol). [IpoBoasimas GyHKIUS CHUHHOTO MO3Ta

["omoBHO# Mo3r. Cepoe u Gestoe BenecTBo roJoBHOT0 Mo3ra. CTpoeHue U GyHKIUU
OTJIEJIOB TOJIOBHOTO Mo3ra. Pacnonoskenue u GyHKIIMH 30H KOPbI OOIBIINX MOITYIIAPHii.
Ilpakmuueckas paboma 16 «H3yuenue oevicmeus npsameix u oopamuuix ceazeiy Ilpakmuueckas
paboma 17 «IlImpuxosoe pazopadxcenue kodxcuy Ilpakmuueckas paboma 18 «Hzyuenue
@yHKYULL 0MOen08 20]108HO20 MO32a»

Tema 10. Opranbl 4yBcTB. AHAIU3ATOPBI (6 1)

[Tpuammn paGoThl OpPraHOB YYBCTB M aHAIM3aTOpoB. [ISTh dYYyBCTB ueloOBeKa.
Pacnionoxxenne, QyHKIMM aHaNIM3aTOPOB W OCOOEHHOCTH HMX paboThl. Pa3BUTOCTH OpraHos
YYBCTB U TpeHHpOBKa. Mimto3usi. Opran 3peHus ¥ 3pUTeNIbHbIA aHAIU3aTop

3nauenue 3penus. Ctpoenue riaza. Cnéznpie xene3pl. O00I0UKH r1a3a. 3a00yIeBaHUS U
MOBPEXKICHHUSI OPraHoB 3peHMs. biam3opykocTb M JanbHO30pKocTh. llepBasg momomis npu
MOBPEXKIACHHUH IJ1a3.

Opransl ciiyxa, paBHOBECHSI U UX aHAIM3aTOphl. 3HaueHue ciayxa. Yactu yxa. CtpoeHune
1 (YHKIIUU HApY>KHOTO, CPeIHEro U BHyTpeHHero yxa. Lllym kak ¢axTop, BpeaHO BAUSIOLINIA
Ha ciyX. 3aboneBanus yxa. CTpoeHHE U PaCIOIOKEHUE OpraHa paBHOBECHS.

Opransl ocsi3aHusl, OOOHSHHUS U BKyca. 3HAUE€HUE, PaclOoIOkKEHHE U YyCTPOHCTBO OPraHOB
ocsi3aHus, OOOHSHMS U BKyca. Bpennble maxyuue BemiectBa. OCOOEHHOCTH pabOTHI OpraHa
BKyca.

IIpakmuyeckue paboma Ne 19 «Hccneoosanue peakyuu 3pavka Ha 0C6EWEHHOCbY,
IIpaxmuueckue paboma Ne 20 «Hccneoosanue npunyuna pabomuvl Xpycmanuxa,
0OHapysiceHue c1eno2o nAmHa»

Ilpakmuueckas paboma Ne 21 « Oyenka cocmosanusi 6eCmubOyisapHo2o annapamay
IIpakmuyeckasa paboma Ne 22 «Hccnedosanue makmuibHblX peyenmoposy

Tema 11. IloBenenue yeoBeKa M BbICHIAS HEPBHASA AeATEJILHOCTH (9 1)

Bpoxnénnsie popmbl moBenenus. [lonoxurensHble M OTpULIATENbHBIE (TOOYIUTETBHBIE 1
TOPMO3HbIE) MHCTHUHKTHI U pedieKkchl. SIBneHue 3aneyatieHus (MMIpuHTUHTa). [IprodpeTénnbie



(dhopmbl ToBeeHUs. Y clI0BHBIEC pediekchl U TopMokeHue peduiekca. [lonkperenue pediekca.
JIMHAMUYECKUI CTEPEOTHII.

3aKOHOMEPHOCTH paboThl rojloBHOro Mosra. LleHTpangbHOe TopMokeHue. beszycioBHoe
(Bpoxa€HHOE) W YCIOBHOE (NPHOOpPETEHHOE) TOPMOKEHHUE. SIBIeHME TOMHUHAHTHI. 3aKOH
B3aMMHON MHAYKUKU. CI0XKHas ICUXUYecKasi 1eATeIbHOCTh: PeUb, IaMATh, MBILIUICHHUE.

Hayka o BpIcIIell HEpBHOU [JeATenbHOCTH. llosiBiIeHHE M pa3BUTHE pEeYU B 3BOJIOLUHU
YyelioBeKa W HWHAMBHIYaJIbHOM pa3BUTHHU. BHyTpeHHss u BHemHss pedb. [lo3HaBarenbHbIE
nporeccel. Bocnpustue wu Brnewarnenwe. Bunel u mpomeccel  namatd.  OcoOeHHOCTH
3anomuHaHus. Boobpaxenue. Mepluienue.

[Tcuxonornueckne 0COOEHHOCTH JIMYHOCTH. THUIBI TeMIlepaMeHTa. XapakTep JUYHOCTH U
(bakTopbl, BIUAIOIIME HAa HEro. DKCTPaBepThl M HMHTPOBEpPTHL. MHTEpechl M CKIOHHOCTH.
Crnioco6Hoctu. Beibop Oymymieit mpodeccruoHanbHON AesITebHOCTH

Perynsmust noBenenusi. BoneBble KkadecTBa JIMYHOCTH M BOJIEBBIE  JCHCTBHSL.
[ToOynutensHast 1 TOpMO3Hast (GYHKIMU BOJIM. BHyIIaeMOCTh M HEraTHBU3M. DMOLMOHAIbHbIC
peaxkuu, SMOIMOHATIBHBIE COCTOSIHUS ¥ SMOIIMOHATbHBIC OTHOIIECHUS (4yBCTBA). ACTEHUYECKHE
U cTeHudeckue aMoruu. HemponsBoapHOE U IPOM3BOJILHOE BHUMaHKE. PaccesHHOCTD
BHUMaHHUSI.

Pexxum musi. Paborocnoco6HocTh. CoH M ero 3Hauenue. Ctaguu pabOTOCIOCOOHOCTH
(BpabareiBaHue, ycTOoW4HMBas pPabOTOCIIOCOOHOCTh, HCTOUICHWE). 3HAUYe€HHE U  COCTaB
MPABIJIBHOTO peXHUMa JHsI, aKTUBHOTO OT/AbIXa. COH KakK COCTaBJISIONIAs CYyTOYHBIX OMOPUTMOB.
Mennennsliii 1 ObICTpBIH coH. [Ipupoma cHoBHIeHMI. 3HAYCHUE CHA JJI YeloBeKa. | urueHa cHa.
Bpen napkorennsix BemiecTB. [IpuMepsl HapKOTeHHBIX BemiecTB. [IpuumHBI 0OpaleHus
MOJIOZIBIX JIIOZIEM K HapkoreHHeIM BemiecTBaM. IIponecc npuBbikaHus K KypeHuto. Biusnue
KypeHust Ha opraHu3M. OmacHOCTh NMPHUBBIKAHUA K HAPKOTHUKAM M TOKCHYECKHUM BEIIECTBAM.
Peakuust abctuHeHnny. BausiHue ankoross Ha OpraHu3M.

Ipaxmuueckas paboma 23 «llepecmpotixa Ounamuuecko2o cmepeomunay

Ipaxmuueckas paboma 24 « M3yuenue eHuManusy

Tema 12. ITosioBasi cucrtema. UnauBuayanbHoe pa3ButTHe opranusma (3 4)

[TomoBast cucrema  uenoBeka. 3a0ojeBaHUS  HACIEIACTBEHHBIE,  BPOXKIAEHHBIC,
nepenaronecs: MmoioBbiM myTéM. Daktopbl, ompenenstomue moil. CTpoeHHe KEHCKOW u
MYKCKOW TIOJIOBOM cucTeMbl. COo3peBaHME MOJIOBBIX KJIETOK M COIYTCTBYIOIIHE IPOIECCH B
opranu3Mme. ['MrrmeHa BHENIHUX TMOJOBBIX OpraHoB. [IpuyuHBI HacIeICTBEHHBIX 3a00JIEBaHUIA.
Bpoxnénnsie 3a0oneBanus. 3abonaeBanus, repeaaBaeMblie mogoBeiM myTéM. CITN ]

PazButne opranmsma uenoBeka. Co3peBaHHME 3apojbllia. 3aKOHOMEPHOCTH pOCTa H

pa3Butus pedénka. PoctoBblie ckauku. KanenaapHelil u 6Mog0rn4eckuii Bo3pacrt.

9 kjacc

Tema 1. O01ue 3aKOHOMEPHOCTH KU3HU (5 1)

buosnorus - Hayka o )kuBoM mupe. buosiorus — Hayka, uccieayromas xu3Hb. 3ydenue
MpPUPOABl B OOECIeUeHUU BBDKMBAHMS JIOjAed Ha 3emie. buomoruss — cucrema pasHbBIX
Onosornuecknx oosiacteid Hayku. Ponb OMOMOTMH B TPAKTUYECKOW ACSITEIBHOCTU JIIOJEH.
MeTop1 OMONIOTHYECKUX UCCIIeOBaHMU. MeTOIbl U3YUEHHUS KUBBIX OPTaHU3MOB: HAaOIOICHHE,
W3MEpeHUe, CpaBHEHWE, OMNHCAHWE, OSKCIIEPUMEHT, MonenupoBaHue. [IpaBmima paboTel B
KaOuHeTe OMOJIOTHH ¢ OMOJIOTUYECKUMHU TPUOOPAaMU U HHCTPYMEHTAMHU.

OO01mpe CBOWCTBA JKUBBIX OpraHU3MOB. OTIIMYUTENIbHBIC TPU3HAKH KHBOTO M HEXHBOTO:
XUMHUYECKHH COCTaB, KJIETOUYHOE CTPOEHHE, OOMEH BEIIECTB, Pa3MHOXKEHHUE, HACIEICTBEHHOCTD,
W3MEHUYUBOCTb, POCT, Pa3BUTHE, PA3APAKUMOCTh. B3aUMOCBS3b KUBBIX OPIraHU3MOB U CPEJIBI.



Mmuoroo6pasue popm xu3au. Cpepl )KU3HU Ha 3eMiie 1 MHOT000pa3ne uX OPraHu3MOB.
Knerounoe pasHooOpas3ue opraHu3MOB M UX IapcTBa. Bupycsl — HekiieTouHas (hopma >KU3HU.
PaznoobOpasue Ouocucrem, oroOpakaromiee CTPYKTYpHbIE YPOBHU OpPTaHU3AIMH KU3HH

Tema 2. 3aK0HOMEPHOCTH KU3HU HA KJIeTOYHOM ypoBHe (11 4)

Mmuoroo6pa3ue kierok. O000IIeHHe paHee W3YYeHHOTro Matepuana. MHorooOpasue
TUIOB KJIETOK: CBOOOJHOXXMBYIIME U O0pa3ylollue TKaHH, MPOKapUOTHI, 3YKapuoThl. Poib
YU€HBIX B U3YUCHUU KIIETKH.

Xumuyeckue BemiectBa B kierke. OO0o0OlieHHEe paHee HW3YYEHHOrO Marepuana.
Oco0eHHOCTH XUMHUYECKOTO COCTaBa XUBOW KJIETKH U €r0 CXOJCTBO y Pa3HBIX THIIOB KJIETOK.
Heopranuueckue u oprannueckue BemecTBa kieTku. CoaepxaHue BOAbl, MUHEPATBHBIX COJICH,
YIJICBOJIOB, JIMIUIOB, OCJIKOB B KJIETKE W Opranm3me. Mx (yHKIUU B KHU3HEACSITEIHLHOCTU
KJICTKU.

Crpoenue kietku. CTPYKTYpHBIE YaCTH KIETKU: MeMOpaHa, sSapo, IUTOoIIa3Ma c O p T a
HOMJAAaMUUBKIWIEHUAMU.OpPraHouagbKIEeTKUUUXPYHKIUH
MemOpaHHble U HEMEMOpPaHHBIC OPTraHOWJbI, OTIMYUTEIIBHBIC OCOOCHHOCTH WX CTPOCHHS H
GyHKIUH.

OOMeH BelecTB — OCHOBA CYIIECTBOBaHUS KiIEeTKU. [loHsiTHE 00 OOMEHEe BelIeCTB Kak
COBOKYITHOCTH OMOXMMHYECKHX pEaKIil, 00eCleynBaroNNX KU3HEACITEIbHOCTh KIIETKH.
3HavYeHHEe aCCUMUJISIIUUA M JUCCUMUJISIIIMU B KJIETKEe. PaBHOBeCHE IHEPreTUYECKOTO COCTOSHUSA
KIETKU — obecreueHne e€ HOpMalbHOrO (YHKIMOHHpOBaHMS. buocuHTes Oenka B KHUBOM
kietke. [lonstie o OnocuHTe3e. JTanbl cuHTE3a OeKa B KJIeTKe. Poib HYKIIEMHOBBIX KHCIIOT U
pubocom B OmocuHTtesze OenkoB. buocunTes yrneBoaos - ¢orocunres. [lonstue o porocuHTese
KaK TPOIECCe CO3JIaHUs YIICBOJIOB B KWMBOH KieTke. JIBe crammm (poTOCHHTE3a: CBETOBAs H
TEMHOBas. Y CJIOBHsI MPOTEKaHUs (JOTOCHHTE3a U €r0 3HAYCHHE IS IPUPO/IBI.

OOGecneyenue kieTok sHeprucil. [loHATHE O KJIETOYHOM [IBIXaHHMM KaK O MPOIECCe
obOecnieueHus  kieTku oSHepruei. Craaum  KIETOYHOrO  JbIXaHHs:  OeCKHUCIOpOoIHas
(bepmeHTaTUBHAS, WU TIIMKOJU3) U KUCIOPOHAsA. POJIb MUTOXOHAPUI B KIIETOYHOM JIBIXaHUH

PazMHOXeHME KIETKU U €€ )KMU3HEHHBIM LMK, Pa3MHOXEHHE KIETKU MYTEM JENEHUs -
oO111ee CBOMCTBO KJIETOK OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpraHnu3mMoB. Knetounoe nenenue
y MPOKapHoOT - JEJICHHE KIETKH HaaBoe. JleleHne KIeTKu y 3ykapuoT. Murto3. da3pl MUTO3A.
JKu3HEeHHBIN UK KIeTKU: uHTepdaza, MUTO3. Pa3ieneHue KIEeTOYHOrO COASPKUMOTO Ha JBE
JIOUYEpHUE KIIETKH.

Jlabopamopnas paboma Ne 1 «Mnocoobpasue knemox sykapuom. CpagHnenue pacmumensbHbix u
HCUBOMHBIX KIIEMOK»
Jlabopamopuas paboma Ne 2 « Paccmampusanue MUKponpenapamos ¢ 0elauumMucst Kiemxamuy

Tema 3. 3aK0OHOMEPHOCTH KU3HU HA OPTaHN3MEHHOM ypoBHe (17 4)

OpranusMm — OTKpbITas xuBas cuctema (Omocucrema). OpranusM Kak >KuUBas CUCTEMa.
KoMmnoHeHThl cHucTeMBbl, UX B3aHMMOAEHCTBHE, OOecHeuuBarollee IEeJIOCTHOCTh OHMOCHUCTEMBI
«opranuszm». Perynsuus nporeccoB B OnocucreMe.

Bakrepun u  Bupychl. Pa3zHooOpasue ¢(opM  OpraHu3MOB:  OJHOKJIETOYHBIE,
MHOTOKJIETOYHbIE M HEKJIeTOYHble. bakTepuu Kak OJHOKJIETOYHBIE AOSJEPHbIE OpPraHU3MBI.
Bupycsl kak HekierouHas Gopma >xu3HU. OTIMYUTEIbHBIE OCOOCHHOCTH OaKTepUil M BUPYCOB.
3HaveHne OaKTEpHil U BUPYCOB B IPUPOJIE.

PactutenbHblii opraHusM u ero ocoOeHHOocTH. [7aBHble CBOWCTBAa pacTEHUNA:
aBTOTPO(HOCTh, HECITOCOOHOCTh K aKTUBHOMY MEPEIBUKEHHIO, pa3MEIIeHHEe OCHOBHBIX YacTei
- KOpHI W mobera - B JBYyX pa3HbIX cpenax. OCOOCHHOCTH paCTUTENBbHOM KIIETKU:
MPUHA/JIEKHOCTh K dyKapuoTaM, HaJIMYMe KJIETOYHOMN CTEHKH, IIACTUA U KPYIHBIX BaKyoOJIEH.
CrocoObpl  pa3MHOXKEHMsSI pacTeHHil: mojoBoe U Oecrnoioe. (OcoOEHHOCTH IOJIOBOTO
pasMHOXKeHUs. Turbl Oecroysioro pa3MHOMKEHHs: BETeTaTUBHOE, CIIOPAMH, JIEJIEHUEM KIIETKU
HagBoe. MHOroOOpa3ue pacTeHU U 3HaUYEHUE B IPUPO/IC.



MHuoroob6pa3ue pacTeHui: CropoBble U ceMeHHbIe. OCOOCHHOCTH CITOPOBBIX PACTEHUM:
BOJIOPOCJIEM, MOXOBHUAHBIX, ITalIOPOTHUKOB, XBOLIEM U IUJIAyHOB, CEMEHHBIX PACTCHUM:
TOJIOCEMEHHBIX U IIBETKOBBIX (IMOKpbITOceMeHHBIX). Kiacesl oTnena L{BeTkoBbIE: IBYIOIBHBIE U
OJTHO/IOJIbHBIE pacTeHusl. OCOOCHHOCTH U 3HAYEHUE CEMEHHU B CPABHEHUU CO CITOPOH.

Opranusmbl 1apcTBa rpuOOB M JHMIIAHHUKOB. ['pubbl, MX CXOACTBO C APYrUMHU
JYKapUOTHUUYECKUMHU OpPraHM3MaMU — pACTEHUSIMH U KUBOTHBIMH — U OTJIMYHUE OT HUX.
Crneuunduyeckue cBoiictBa TrpuboB. MHoroodpasue u 3HadeHHe TpUOOB: TUIECHEBBIX,
[UIATIOYHBIX, Mapa3sUTHUECKUX. JIMIIAWHUKH Kak O0coOble CUMOMOTHYECKHE OpPTaHU3MBI; HX
MHOroo0Opas3ue 1 3HaueHUe.

JKvBoTHBI OpraHu3mM u ero ocoOeHHocTH. OCOOCHHOCTH KUBOTHBIX OPTaHHU3MOB:
MPUHAIJICKHOCTD K 9YKapruoTaM, TeTepoTpO(HOCTb, CIOCOOHOCTh K aKTUBHOMY IEPEIBUKEHUIO,
3a00Ta O TOTOMCTBE, MOCTpOiKa >kunuin (THE3A, HOp). JleleHHne >KMBOTHBIX IO CIOCOOaM
NOOBIBaHMS THILIU: PACTUTENbHOSIHBIC, XUIIHbIC, Mapa3UTHYECKUe, MaJajbIIUKH, BCESIHBIE.
MHuoroo6pasue KUBOTHBIX.

Jenenue >KMBOTHBIX Ha JBa mnoauapcrBa: Ilpocredimiue U MHOTOKIETOYHBIE.
Oco0eHHOCTH TPOCTEHINX: PaCIpOCTpaHEHUE, IMUTAHUE, IepeIBIKEHUE. MHOTOKICTOYHBIC
KUBOTHBIE: OECIIO3BOHOYHBIE U MO3BOHOYHBIE. OCOOCHHOCTH Pa3HBIX THUIOB OECIO3BOHOYHBIX
KUBOTHBIX. OcoOeHHocTH THHAa XopaoBeie. CpaBHEHHWE CBOWCTB OpraHU3Ma 4YelOBeKa U
KUBOTHBIX

CX0ACTBO YenoBeKa M KMBOTHBIX. OTIWYNE YeJIOBEKa OT KUBOTHBIX. CHCTEMBI OPraHOB
y 4UeJOBEKa KaK OpraHuM3Ma: NUUIEBAapUTENbHAs, JbIXaTelIbHAs, KPOBEHOCHAsI, BbIACIUTEIIbHAS.
Opranel 4yBCTB. YMCTBEHHBIC CIIOCOOHOCTH dYelloBeKa. [IpWyuHBI, 0O0YyCIOBIMBAIOIINE
COLIMAJIbHBIE CBOMCTBA YEJIOBEKA.

Pa3smHOXkeHue KUBBIX OpraHu3MoB. THUIBI pa3MHOXKEHHS: II0JOBOE U Oecroioe.
Oco0eHHOCTH MOJIOBOTO Pa3MHOKEHUS: CIUSHUE MY>KCKHX U JKEHCKHX TraMeT, OIJI0IOTBOPEHHE,
oOpa3oBaHHe 3WUTOTHL. becmosioe pa3MHOKEHHE: BEreTaTUBHOE, OOpa3OBaHWE CIIOp, ICIICHUC
KIETKH HaJBoe. buonornueckoe 3HaueHHE MOJIOBOro M Oecrmoioro pasmHoxeHHs. CMeHa
MTOKOJICHUH — OECITOJIOTO | ITOJIOBOTO — Y JKMUBOTHBIX M PACTCHHIMA

WuauBuayanbHoe pa3BuTue opranu3moB. [lonstue o0 oHtorenese. Ilepmosis
OHTOT€HE3a: SMOPUOHAIBHBIN W TOCTIMOpUOHaNbHBIM. CTaguu pa3BUTUS 3MOpPHOHA: 3UTOTA,
npobnenue, ractpyna ¢ auddepeHnnanueil KJIeToKk Ha dKTOAEPMY, PHTOAEPMY H ME30JepMY,
opranorene3. OcCOOEHHOCTH TIpollecca pa3BUTUA SMOPHUOHA, €Tr0 3aBUCUMOCTH OT CPEIbI.
Oco0eHHOCTH  MOCTAMOPUOHAILHOTO  pa3BUTHs. Pa3BUTHE JKMBOTHBIX OPraHU3MOB C
MpeBpanieHrueM 1 06e3 mpeBpalieHus

O0pa3oBaHue MONOBBIX KJIETOK. Meiio3. [ToHsTHE 0 TUITIONAHOM U TaluIOuAHOM Habope
XpOMOCOM B KJeTKe. JKeHCKHe U My»XCKHe TTOJIOBbIE KIIETKU — raMeThl. Meio3 Kak 0COOBIi THUIT
nenenus kiaetku. [lepBoe u BTopoe aenenue Meiosa. [loHaTHEe 0 ciepMaTOreHe3e U 00reHe3e
N3yuenne MexaHu3ma HaclleICTBeHHOCTU. Havaiio uccienoBanmii HaclieICTBEHHOCTH
opranu3mMoB. [lepBbiit Hayunblil Tpya ['. Menaens u ero 3Hadenue. JJoOCTHXKEHUSI COBPEMEHHBIX
HCCIIE0BAaHUI HACIIEICTBEHHOCTH OPTraHU3MOB. Y CJIOBUSA JJIs1 aKTUBHOTO Pa3BUTHUS
uccneaoBanuil HacnencTBeHHOCTH B XX B. OCHOBHBIE 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH
opranu3moB. [ToHSATHE 0 HACTEACTBEHHOCTH U CIIOCO0aX Mepeaavyu MPU3HAKOB OT POIUTENeH
notoMcTBYy. HaGop xpomocom B opranusme. ['eH u ero cBoiicTBa. ['eHOTHTT U (heHOTHTI.

N3meHunBOCTL M €€ TMpOSIBIEHHWE B OpraHu3Me. 3aKOHOMEPHOCTH H3MEHYMBOCTHU
[Tonstre 06 M3MEHUMBOCTH U €€ poJH JUIsl OpraHu3MoB. HaciencTBeHHas 1 HEHACIECTBEHHAS
W3MEHUYUBOCTh. THUIIBI HACIEACTBEHHON (TEHOTHIHYECKON) W3MEHYMBOCTH: MYTallMOHHAs,
koMmOuHatuBHasi. HeHacnencTBeHHas  W3MEHUMBOCTH. [loHSATHE O  HEHACIEACTBEHHOU
(peHoTHMTIMYUECKOW) M3MEHYMBOCTH, €€ TPOSBIEHUU Yy OPraHU3MOB U POJIM B HX
KU3HEIESITSIIbHOCTH. 3HAKOMCTBO C IPUMEPaMHU HEHACJICICTBEHHOW W3MEHYMBOCTH y PACTCHUI
Y KUBOTHBIX.

OcHoBbI cenexkuuu opranu3MoB. [lonstue o cenekiuu. Mcropust pa3BUTHS CENEKIHUU.

Cenexuus kak Hayka. OO1Iue METOABI CeNIEKIIMH: UCKYCCTBEHHBIA 0TOOp, THOpUIN3aLINs,



mytareHe3. Cenexkuusi pacTeHuH, )KUBOTHBIX, MUKpOOpPraHu3mMoB. Mcnonb30BaHnrne MUKpoOOB
YeJI0BEKOM, MOHATHE O OMOTEXHOIOTHH

Jlabopamopuas paboma Ne 3 «BvisisieHue HAC1e0CMBEHHbIX U HEHACAeOCMBEHHbIX
NPU3HAKOB ) PACMEHUN PA3HBIX 8U008»

Jlabopamopuas paboma Ne 4«H3yuenue usmenuusocmu y opeanuzmos

Tema 4. 3aKOHOMEPHOCTH TIPOUCXOXJAECHUST W Pa3sBUTUA KU3HU Ha 3emie (20 u)

[IpencraBnenuss 0 BOSHUKHOBEHHUH KU3HU Ha 3€MJI€ B UCTOPUM €CTECTBO3HAHUSI.
['unoressl npoucxoxaeHus xu3Hu Ha 3emie. Onbitel @. Peau u JI. [Tactepa, onposepratoiire
TUIIOTE3bl O CaM03apOoKaeHUHU KU3HU. COBpPEMEHHbBIEC MIPEICTABICHUS] O BOSHUKHOBEHUHU KU3HU
Ha 3emuie. buoxumuueckas runoreza A.M. OnapuHa. Y cioBUs BO3BHUKHOBEHUS AKU3HU HA 3eMIIE.
I'umore3a . XonneitHa. 3HadeHue (HOTOCHHTE3a U OMOJIOTHYECKOTO KPYyroBOpPOTa BEIIECTB B
Pa3BUTHUH )KU3HU.

Oco0eHHOCTH TEePBUYHBIX OpraHu3MoB. [losBiaeHne aBTOTPO(OB — MHaHOOAKTEPUIl.
N3menenus ycmoBuid sxu3nu Ha 3emiie. [Ipuumnbl usmenenuii. [losBienue 6mocdepbl. DTamsb
pasButus xu3HU Ha 3emiie. OOmIee HANIPABICHUE 3BOJIOIUYU JKU3HHA. DPBI, TIEPUOJIBI U ATIOXH B
ucTopuu 3eMiu. BbIxo opraHu3MoB Ha CyIly. DTarbl pa3BUTHS )KU3HU.

Wnewn pa3Butusi opraHnueckoro Mupa B Onosioruu. Bo3HUKHOBEHUE UEH 00 HBOIOIUU
)uBoro mupa. Teopus sBomtonuu JXK.-b. Jlamapka. Yapn3 JlapBuH 00 3BOJIOIMH OPraHUYECKOTO
mupa. MccnenoBanus, npoenéunsie Y. JlappuHoM. OCHOBHBIEC TMOJIOKEHHUS HBOJIIOIMU BUIOB,
n3noxeHHele  [lapBuHoMm.  JIBrKymume Cuibl  IpoLiecca  ABOJIOLUMU:  U3MEHYMBOCT,
HaCJIeICTBEHHOCTh, O0pb0a 3a CyIIECTBOBAaHUE U €CTECTBEHHBIH O0TOOp. Pe3ynbTaThl HBOIIOINH.
3nauenue pador Y. JlapBuna

CoBpeMeHHbIE TTPEICT aBJICHUs 00 IBOJIIOIMHU opraHuyde ckoro mupa [lomyssius kak
eAMHULA 3BOJIIOIMHU. BaxkHel e NoHsITHs COBPEMEHHON TeopHuH 3BoJounu. Bua, ero
KPUTEPUU U CTPYKTypa. Buj - ocHoBHas cuctemarnueckas eauHuna. [lpusHaku Buaa Kak ero
kputepuu. [lomynauuu - BHyTpUBUAOBas IPYNIUPOBKA POJACTBEHHBIX ocobei. [lomynsanus -
¢dbopma cymecTBoBanms Buaa. [Iporeccs ooOpasoBanus BuaoB Bumooopazosanue. [lonsTue o
MUKPO3BOJIONUHU. TUIIBI BUI000pa30BaHus: reorpadguueckoe 1 GMOIOTHYECKOE.
MakposBOTIOIKS KaK MPOIIECC MOSBICHUS HAIBUIOBBIX TPYIIIT OPTaHU3MOB Y CIIOBHS U
3HaueHue nuddepenimanuu Buaa. [loustue o makposBomronuu. JlokazarenbpcTBa mpoiecca
9BOJIIOLIMHU: N1aJIEOHTOJIOTUYECKUE, SMOPHOIOTMUECKHE, aHATOMO-MOP(OIOrHIECKHEe
(PyIMMEHTBI U aTaBU3MBI).

OcHoBHBIE HampaBiieHus dBoroIuU. [Iporpecc u perpecc B xuBoM mupe. Hanpasnenus
OuoJ0rMYecKoro mporpecca: apoMopdos, uanoaaanTaus, ooIas JAereHepalus OpPraHU3MOB.
[TpuMepsI SBOTIOIMOHHBIX MPE0OPa30BAHH JKUBBIX OPTaHU3MOB

DBOJIONUS — JATUTENbHBIN HCTOPUYECKUH MpoIiecc. DBOMIOIMOHHBIE TPE0OPa30BaHUS
KUBOTHBIX U pacTeHui. Y poBHU npeoOpazoBaHuil. OCHOBHbIE 3aKOHOMEPHOCTH HBOJIIOLIUN
3aKOHOMEPHOCTH OUOJIOrMYECKOI SBOTIOIUU B IPUPOJIE: HEOOPATUMOCTH Mpoliecca,
MIPOTPECCUBHOE yCIOXKHEHUE (POPM KU3HU, HEMPOTPAMMHUPOBAHHOE PA3BUTHE JKU3HH,
ajanTaluy, NOsSBJICHHE HOBBIX BUOB.

YenoBek - TpenCcTaBUTENb >KHBOTHOTO MHUpa. DBOJIONUS TPUMATOB. PaHHWe mpeaku
npumaroB. [omuHugel. CoBpeMEHHBIE YEIOBEKOOOpa3HBbIE O00€3bSHBL.  IBOJIIOIHOHHOE
MpoucxoXxaeHue yenoneka. Hakorenne (pakToB o MpoucxoxkIeHnu yenoBeka. JlokasarenbcTBa
POJICTBA YETIOBEKa M JKMBOTHBIX. BakHeline ocoOeHHOCTH opraHu3Ma denoBeka. [IposiBieHue
OMOJIOTMYECKMX W COIHAIBHBIX (PAKTOPOB B HCTOPHUYECKOM TMPOIECCE MPOUCXOKICHHS
yenoBeka. OOIIeCTBEHHBIN (COIMANTBHBIN) 00pa3 )KU3HU - YHUKAIBLHOE CBOMCTBO YEIIOBEKA.

Paname otambel oSBomomMM  YenoBeka. PaHHuMe mpenku denoBeka. Ilepexonm  k

NpAMOXOKACHUIO - BBIJAIOIIMICSA ATall ABOJIOIHUM YEIOBEKa. CTa,Z[I/II/I AHTPOIIOTCHE3Aa:
NpeAINICCTBCHHUKH, YCIIOBCK YMCHBIﬁ, ﬂpeBHeﬁMHe JIroAu, APCEBHUC JIHOAU, COBpCMeHHLIﬁ
YCIOBCK. HOSI{HI/Ie OTaIlbl 3BOJIIOIIMHM YCJIOBCKA. Pannne HCOAHTPOIbl - KPOMaHBLOHIIBI.

OTnuuuTenbHEIC IMPU3HAKNU COBPECMCHHBIX nrojeit. buoconuanpHas CYIIHOCTDH YCJIOBCKA.



Bnusiare conmanbHbeIX PaKTOPOB HA JACHCTBUE €CTECTBEHHOTO 0TOOPa B UCTOPUYECKOM
Pa3BUTHH YETIOBEKA.

YenoBeveckue pacel, MX POJICTBO U MPOUCXOXKICHUE. YeIOBEK pa3yMHBbIH -
nonimMopdubit Bua. [lorsitue o pace. OcHOBHBIC TUTIBI pac. [IponcxoxkaeHne U POACTBO pac
YesoBek Kak )UTeIb Onochepsl U ero BIMsSHUE Ha IPUPOAY 3emMiid. UeIoBeK - )KUTEIb
ounochepsl. Biusiaue yenoBeka Ha 6uocdepy. Y clioKHEHHE U MOITHOCTh BO3CHCTBHSI YEIOBEKA
B 6uocdepe. CoxpaHeHue KU3HU Ha 3eMJIe - T1aBHAs 3ajaya YeIOBEUeCTBa.

Jlabopamopnas paboma Ne 5 «IIpucnocobrenHocms opeanusmos Kk cpeoe 0OUmanusLy

Tema 5. 3akoHOMepPHOCTH B3aMMOOTHOILIEHUH OPraHu3MoB u cpeasbl (15 1)

VYcnosus xu3Hu Ha 3emie. Cpelbl )KM3HU OpraHM3MOB Ha 3eMile: BOJHAs, Ha3e€MHO-
BO3JyIlIHAsi, OYBEHHAs, OPraHU3MEHHas. YCIIOBUS >KM3HU OPraHW3MOB B pa3HBIX Cpelax.
Okonornyeckue pakTopbl: aONOTHYECKHE, OMOTUYECKHE U aHTPOIIOTCHHBIE.

OO0mmue 3aKoHbI JAeicTBUA (AaKTOPOB Cpebl HA OPTaHU3MbL. 3aKOHOMEPHOCTH JICHCTBUS
(bakTOpOB Cpefibl: 3aKOH ONTHMYyMa, 3aKOH HE3aMEHMMOCTHU (akTopa. BiausHue 3Kkogoruyeckux
¢dakTopoB Ha oOpraHu3Mbl. [lepHOAWYHOCTH B JKM3HM OpraHu3MoB. DoTonepruoau3M.
[IpucnocoOaeHHOCTh ~ OpraHM3MOB K  JAedcTBUIO  (akTopoB  cpenbl.  IIpumepsl
pHUCIIOCOOICHHOCTH OpraHnu3MoB. [lonsTre 00 aganrtamuu. PaznooOpasue anantauuid. [lonsTie
0 ’KM3HEHHOU (hopMe. DKOJIOrMYECKUe IPYIIbl OPraHU3MOB.

buotnyeckue cBs3u B mpupoe. buotndeckue CBsA3M B MPUPOJIE: CETH MUTAHUS, CIIOCOOBI
N00bIBaHUS MUIK. B3anMopeiicTBie pa3HbIX BUJIOB B MPUPOJHOM COOOILECTBE: KOHKYPEHIMS,
MyTYyalu3M, CHMONO03, XUITHUYECTBO, apa3uTu3M. CBsI3U OPraHU3MOB pa3HbIX BUJOB. 3HAUEHUE
OMOTHUYECKHUX CBSI3EH.

B3aumocss3u opranuzmoB B nomnyisauuu. Ilonmynsanus xak ocoOas HagopraHU3MEHHas
cucrema, (¢opma cCylecTBoBaHMsA BHujaa B mnpuposae. Ilonsarue o pemorpaduueckoit u
IIPOCTPAHCTBEHHON CTpyKType mnomynsuuu. KoinyecTBEeHHbIE IOKa3aTeau IMONMYJsSLIUu:
YHUCIEHHOCTh M IUIOTHOCTh. (DYHKIIMOHUpOBaHME MONYJSIUMHA B mpupoje. Jlemorpaduueckue
XapaKTepUCTUKU  MOMYJSALMU:  YHUCIEHHOCTh, IUIOTHOCTh, POXKJAEMOCTb, CMEPTHOCTb,
BBDKMBAEMOCTb. Bo3pacTHasg CTpyKTypa MONYJSLWH, I0JOBas CTPYKTypa MOIYJISILUM.
[Tomymnsimus kak Ouocucrema. JIMHaAMHMKa YKMCIEHHOCTH W IUIOTHOCTU TNomymsiuuvu. Perynsuus
YUCJIEHHOCTH MOITYJISILIUH.

[TpuponHoe coodiecTBo - Guoreonenos3. IlpuponHoe cooOmiecTBO Kak OMOILEHO3, €ro
SAPYCHOE CTPOECHHE, IKOJOTUYECKUE HMILM, MUILIEBBIE LENU U CETU NMUTAHUA. [ TaBHBIM MpU3HAK
MIPUPOJHOTO COOOIIECTBA - KPYTOBOPOT BEIIECTB U MOTOK 3Hepruu. [lonstue o 6uorone. Ponb
BUJIOB B OHoIIeHO3€e. broreonenossl, 3kocucTeMsl U buocdepa

DKocucTeMHasi OpraHu3alus XUBOW Npupoabl. OYHKIMOHAIBHOE pa3iuyue BHJIOB B
9KOCHCTEMAax  (IPOM3BOAUTENH, TNOTpeduTenu, pasznarareian). OCHOBHbIE CTPYKTypHBIE
KOMITOHEHTBI SKOCHCTEMbI. KpyroBOpOT BELIECTB U NMpEBpaIlleHUsl SHEPTHH - OCHOBHOW NMPU3HAK
skocucteM. brocdepa - rmobansHas s3xocucrema. B.M. Bepuaackuii o 6uocepe. KomnoHeHTs!,
XapaKTEepU3yIOIIUe COCTaB M CBONCTBAa OMOC(EpHI: *KUBOE BELIECTBO, OMONEHHOE BEIIECTBO,
KOCHOE BeIlECTBO, OMOKOCHOE BeIecTBO. Posib HUBOro BemecTBa B 6nocdepe.

Pa3Butre u cMeHa npupoaHbIX coobuiecTB. Camopa3BUTHE OMOT€OEHO30B U UX CMEHA.
Craguun pasButusi OuoreorneHo3oB. [lepBHUuHBIE ¥ BTOPUYHBIE CMEHBI (CYKIIECCHUH).
VY cToWYnuBOCTh OMOTE0IIeHO30B (IKOCHCTEM). 3HAaUeHHE 3HAHUI O CMEHE IPUPOJIHBIX COOOIIECTB
MHoroo0pa3ue 6MOreoeH030B (IKOCUCTEM).

MHoroo6pa3ue BOIHBIX JKOCHCTEM (MOpPCKHX, TPECHOBOJHBIX) M  Ha3eMHBIX
(eCTECTBEHHBIX M KYJIBTYPHBIX). ATrpOOHOreoleHO3bl (arpO3KOCHUCTEMBI), HUX CTPYKTYpa,
CBOMCTBAa M 3HAYEHHE JUIs 4YeJIOBEKAa W INpUpoJbl. OCHOBHBIE 3aKOHBI YCTOWYMBOCTU KUBOH
npupoabl. [{UKINYHOCTE IPOLECCOB B IKOCHUCTEMAX. Y CTOMUMBOCTH NPUPOAHBIX IKOCHUCTEM.
[IpyymHBl  YCTOMYMBOCTH DKOCHUCTEM: OHOJIOTHYECKOE pa3sHOoOOpa3ue |  COMpsDKEHHAS
YHMCJIEHHOCTh UX BUJIOB, KPYTOBOPOT BEIIECTB U NOTOK YHEPTUH, IUKINYHOCTH IPOLIECCOB

Dkosorudeckue npodiemsl B Onocdepe. OxpaHa mIpUpoOIb.



OTHomIeHWE dYelloBeKa K TPUPOJE B HCTOpUU UenoBedecTBa. [IpobOmembl Omocdepsl: HCTOIIEHUE
MPUPOJHBIX PECYpPCOB, 3arps3HEHUE, COKpalleHHe OWOJIOTHYECKOT0 pa3HooOpasus. PerneHne
HKOJIOTHYECKUX TMpodsieM Ouocdepsl: paluoHAIbHOE HCHOJIB30BAHME PECYpPCOB, OXpaHa MPUPOJIBI,
BceoOIIee KOJIOrHIecKoe 00pa3oBaHNe HACETICHHUS.

Jlabopamopnas paboma Ne 6 « Oyenka xawecmea okpyscarowel cpeovly IKCKYpCusl 6

npupody «H3yquue U OnUCAHUe IKOCUCIEMbL CEOell MECMHOCINUY

6. YYEBHO-METOINMYECKOE U MATEPHAJIBHO-TEXHUYECKOE
OBECIHHEYEHHUE OBPA3OBATEJIBHOI'O NTIPOLECCA

BUBJIMOTEYHBIN ®OH /]
1. ®enepanbHblil rocyJapCTBEHHBIN 00pa30BaTEIbHbIN CTAHIAPT OCHOBHOT'O
oOmero oopa3oBaHusl.
[TpumepHas mporpamMma 1o y4eOHbIM npeaMeram. buonorust 5-9 kmaccel.
buonorus: 5-9 knaccel: nmporpamma. — M: Bentna-I'pad, 2012
buonorus. 6xnacc. [lonomapesa U.H., Hukonaes U.B., Kopuunosa O.A. Ilox
pen. [lonomapesoit 1.H.M: Benrana-I'pad, 2013
MeTtoanyeckoe ocoOue I yIuTems
Onpenenuteny >kUBOTHBIX M PACTCHUIA.
DHIMKIIONEIUN
[TeyatHbie mocoOus

Hown

ONo O

MATEPUAJIBHO-TEXHUYECKHUE CPEACTBA ObYYEHM A

1. udpossie 06pazoBaTenbHbIC PECYPCHI.

2. Kowmmnakrt-guck «Ypoku 6uonoruu KuM. Pactenus. baktepuu. I'puObi»

3. Buneo¢puinbpMbl 0 MHOTOOOpa3uu M KU3HEACATEIIEHOCTH JKUBBIX OPTaHI3MOB.

4. Kowmruiekt tabnun «botanuka 1. I'pulOsl, TUIIAHUKH, BOJOPOCIH, MXH, TATIOPOTHUKU
roJIOCEMEHHBIE pacTeHusn»; «boranuka 2. CTpoeHHe U CUCTEMAaTHUKA IBETKOBBIX PACTEHUID)

5. JlupakTudeckue MaTepuansl 1o pasneny «Pacrenus» 6 kiacc.

6. YueOHO-maboparopHOe 000pyIOBAaHUE

d. KOMIUICKT MMOCYAbI U HpHHaﬂHe)KHOCTeﬁ A TIPOBCACHUA J'Ia60paTOpHLIX pa60T



b. nyma pyunas
C. CBCTOBBIC MHUKPOCKOIIBI

d. mukpockon «BHIOP»
7. T'epbapun: OcHOBHBIE TPYIIIBI pacTeHUM, CelbCKOX0351ICTBEHHBIE PACTEHMS,

PactutenbHbie cooluiecTna.

8. Komneknun: ['onmocemennbie pactenusi, CeMeHa U TUIOBI.
9. Hab6op mymnspkeit: [Tmoapr, OBomu, @pyKTOBBIE paCTEHUS.
10. Habop MukpomnpenapaToB
11. Texuuueckue cpeacTBa OOyICHHS.
a. MynbTUMeIUUHBIA KOMIIBIOTED
b. Tlpuntep naszepHsbIit
C. MynbpTUMeana npoeKTop
d. DkpaH HaBeCHO
[lepeueHb AOMOIHUTENBHOM JINTEPATYPHI IS YUUTENS.

1. UccnenoBatenbckas U MPOEKTHAS NIEATEIbHOCTh YYallUXCSl MO OMOJOTHUHU: METOJ.

nocobue / E.B.Tsarnosa. — M.: I'mobyc, 2008. — 255¢. — (Ypoku macrepcTBa)

2. 3anumarenbHas OMOJIOTHS Ha YPOKaX M BHEKIIACCHBIX MEPONPUITUAX. 6-9 Kilacchl/aBT.-
coct. l0.B. llepbakosa, N.C.Ko3noBa. — M.: T'mobyc, 2008 — 208c. — (yueHue ¢
YBIICYCHHEM )

[lepeueHp HONOIHUTEIBHOMN JIMTEPATYPHI ISl YHAIIUXCS.
Pedepatst o 6uonoruu / aBr.-coct. JIro60Bb OpnoBa. — Munck: Xapsect, 2007. — 192c.
2. Bonbmiol cipaBovHMK mKOIbHKUKA. 5-11 kmaccel. — 10-e u3n., crepeorun. — M.: Jlpoda,

2008. - 1103 c.

3. buomnorus: Bonpmol cnpaBOYHHMK Ui IIKOJBHUKOB M IOCTYMAIOUIMX B BY3BI /

A.C.baryeB, M.A.I'ynenkoBa, A.I'.Enenckuii u np. — M.: Ipoda, 1998. — 668c.: u.

=

7. IIIAHUPYEMBIE PE3YJBbTATBI U3YUEHUS YYEBHOI'O IIPEJIMETA
«BHOJIOT USI»

Cucrema miaHUpyeMBbIX pe3yIbTaTOB: JMUYHOCTHBIX, METANPEAMETHBIX U IPEAMETHBIX
B COOTBETCTBUU C TpeOOBAHUSAMHU CTaHAAPTA MPEJICTAaBIIAET KOMIUIEKC B3aMMOCBSI3aHHBIX
y4eOHO-TT03HAaBATENbHBIX U Y4EOHO-NPAKTUYECKUX 3a]a4, BBIMOJIHEHHE KOTOPBIX TpeOyeT oT
o0yyJaroImuxcs OBJIAJACHUS CUCTEMON y4eOHBIX JIEHCTBUNA M ONIOPHBIM YyUE€OHBIM MaTEpUAIIOM.

B cTpykType miaHupyembIX pe3yiabTaToB BbIIEISIOTCS:

e BeJyIHe LEIU U OCHOBHBIE 0’KUIaeMble Pe3yJIbTaThl OCHOBHOTO 001Ier0 00pa3oBaHus,
OTpa)karolye Takue oOIre neiu, Kak GopMHpOBaHHE IIEHHOCTHO-CMBICIIOBBIX
YCTaHOBOK, Pa3BUTHE HHTEpECa; IieJIeHaNpaBIeHHOe (JOPMHUPOBAHKE U Pa3BUTHE
[I03HABATENbHBIX MOTPEOHOCTEHN U CITIOCOOHOCTEN 00yUaroIUXCsl CPeACTBAMU
MIPEIMETOB;

® [UIAaHUPYEMBIC PE3YJIbTAaTbl OCBOCHHA y‘—Ie6HI)IX 1 MCKIUCHUITIIMHAPHBIX MIPOrpaMm,
BKITIOYAIOMUX IMMPUMCEPHBIC y‘—Ie6HO-HO3HaBaTeJ'IBHBIe u yqe6HO-HpaKTquCKHe 3aJa4uu
B 010Kax ((BI)IHYCKHI/IK HAy4YUTCA» U «BI)IHYCKHI/IK IMOJIYYHUT BO3MOXKXHOCTD

HAaYYUTBHCA», IPUBOAATCA K KAXKIOMY pa3gciy y‘-IC6HOI71 IporpamMmal.

Paszpnen 1. )KuBbie opranusmsl

Buvinycknuk nayuumcs:

*XapaKTepHU30BaTh OCOOCHHOCTH CTPOEHUS U MIPOLECCOB KUZHEAEATEIBHOCTH OMOJIOTMYECKUX
00BEKTOB (KJIETOK, OPIraHU3MOB), UX MPAKTUYECKYIO 3HAUUMOCTh;

*IPUMEHATh METOJAbl OMOJIOTMYEeCKONM HayKd JJid M3YyYeHHUs KJIETOK M  OpPraHH3MOB:
MIPOBOJIUTH HAOIIOICHUS 32 )KUBBIMU OPTaHU3MaMH, CTABUTh HECJIOKHbIE OMOJIOTHYECKUE



OKCIIEPUMEHTHl U OOBSICHATH UX pPE3yJdbTaThl, ONUCHIBATH OMOJIOrHUYECKUE OOBEKTHl U
IIPOLIECCHI;

*MCIOJIb30BaTh  COCTABIISIIOLIME  MCCIIEIOBATEIbCKOW W MPOEKTHOM  AESATENbHOCTH IO
W3y4YEHUIO  JKUBBIX  OpPraHu3MOB  (IPUBOAUTH  JOKA3aTeNbCTBA,  KJIACCH(DUIUPOBATH,
CpPaBHUBATb, BBISBIISTH B3aUMOCBSI3H);

*OpPHECHTHPOBATHCSI B CUCTEME MO3HABATEIBHBIX [IEHHOCTEH: OLIEHUBATh HHPOPMAIUIO O YKHBBIX
OpraHu3Max, IMOJy4aeMyK M3 Pa3HbIX HCTOYHHKOB; MOCIEICTBUS IEATECIBHOCTH YEJIOBEKA B

MIPUPOJIE.

Boinycknuk nonyuyum 603M0MCHOCHIb HAYYUMBCA:

*co0I01aTh TIpaBUjIa pabOThl B KAOMHETE OMOJIOTHH, C OMOJIOTHYECKUMHU ITPUOOpaMHU 1
WHCTPYMEHTAMH,

*HCII0JIH30BAaTh MPUEMBI OKa3aHUs IEPBOM MOMOIIH MPU OTPABJICHUU SIOBUTHIMU rprbamu,
SIOBUTBIMUA ~ PACTCHUSIMH, YKYCaX JKHBOTHBIX; pa0OTBl C ONPEACTUTEIIIMUA pacTCHHH;
BBIPALIMBAHUS U PA3MHOKEHUSI KYJIbTYPHBIX PACTEHH, TOMAITHUX KUBOTHBIX;

*BBIJICIIATH CTETHUECKUE JOCTOMHCTBA 00BEKTOB JKUBOW TIPUPO/IBI,

*0CO3HAHHO COOJI0JaTh OCHOBHBIE MPUHIIUIIBI U TIPABUIIA OTHOIICHUS K KUBOU MPUPOJIE;
*OpPUCHTHPOBATHCS B CHCTEME MOPAIBHBIX HOPM U IICHHOCTEH 110 OTHOIICHHIO K 00bEeKTaM
KUBOW mpHUponabl (MpU3HAHHE BBICOKOW IIEHHOCTU JKU3HHM BO BCeX €€ TPOSBICHUSX,
HKOJIOTUYECKOE CO3HAHHME, HMOIMOHAIBHO-IIEHHOCTHOE OTHOIIEHHE K OOBEKTaM  IKHBOW
MIPUPO/IBI);

*HAXOJIUTh UHPOPMAITUIO O PACTCHUSX M )KUBOTHBIX B HAYIHO-TIOMYJIIPHOU JTUTEPATYpE,
OHMOJOTMYECKHX CIIOBApsIX U CIPAaBOYHHUKAX, aHAIM3UPOBATh, OIICHUBATh €€ U TIEPEBOAUTD U3
OJTHOH (OPMBI B IPYTYIO;

*BBIOMPATh 1IEJ€BbIE U CMBICIOBbIE YCTAaHOBKM B CBOUX JEHCTBUSIX U TOCTYNKaxX IO
OTHOIIIEHUIO K KUBOW MPUPOJE.

Pa3nen 2. Yenosek u ero 310poBbe

Buinycknuk nayuumcs:

*XapaKkTepU30BaTh OCOOEHHOCTH CTPOEHHUS U TPOLECCOB )KU3HENCITEIbHOCTH OpraHu3ma
YesioBeKa, UX MPaKTUUYECKYI0 3HAYUMOCTb;

*IIPUMEHATH METO/1bl OMOJIOrMYECKON HAYKH NMPU U3YUEHUHU OpraHu3Ma 4yelloBeKa: IPOBOINUTh
HaOIIOACHUS 3a COCTOSHHEM COOCTBEHHOIO OpPraHM3Ma, M3MEPEHHUs, CTaBUTh HECIIOKHBIE
OMO0JIOTNYECKHE IKCTIEPUMEHTHI U OOBACHATh UX PE3yJIbTAThI,

*HCIIOJIb30BaTh  COCTABIIAIOLIME  HUCCIENOBATEIbCKOM U IPOEKTHOM  AEATENBHOCTH IO
U3Y4YEHHIO OpraHuM3Ma 4YeJloBeKa: IPHUBOJUTH JOKAa3aTEIbCTBA POJCTBA YEJIOBEKA C
MJIEKOTUTAIOIMMU )KMBOTHBIMH, CPABHUBATh KJIETKH, TKaHU, IPOIIECCHI )KU3HENEATEIbHOCTH
OpraHu3Ma 4YellOBEKa; BBIABIATH B3aMMOCBSI3U MEXAY OCOOCHHOCTSIMU CTPOEHUS KIIETOK,
TKaHEW, OpraHoB, CUCTEM OPTaHOB U UX (PYHKUHAMU;

*OpPUEHTHPOBATbCS B CHCTEME II03HABATENIbHBIX IIEHHOCTEW: OIleHHWBaTh WHGOpMalH 00
OpraHu3Me 4eloBeKa, MOIy4aeMyl0 M3 pa3HbIX MCTOYHHUKOB, MOCIEICTBUS BIUSHHUS (aKTOPOB
pHCKa Ha 3JJ0POBbE YEJIOBEKA.

Buvinycknuk nosiyuum 603M0MCHOCH b HAYUUMBCA:

*HCIIONIb30BaTh HA TPAKTUKE MPUEMBI OKa3aHHUs [EpPBOM MOMOLIM MPH TMPOCTYIHBIX
3a00JIeBaHUAX, 0’KOTaX, 0OMOPOKEHUAX, TpaBMax, CIIACEHUH YTOMAIOIIET0; pallMOHAIbHON
OpraHM3aly TpyAa W OTAbIXa; MPOBEIEHUS HAOIIOACHMI 32 COCTOSTHUEM COOCTBEHHOTO
OpraHu3Ma;

*BBIJIEIIATh CTETUYECKNE JJOCTOMHCTBA YEI0BEUYECKOT0 TEIIA;

*peau30BbIBaTh YCTAHOBKHU 37J0pOBOT0 00pasa KU3HHU;



*OPHCHTHPOBATHCSI B CHUCTEME MOPATbHBIX HOPM U IICHHOCTEH IO OTHONICHHIO K
COOCTBEHHOMY 37I0POBBIO U 3[JOPOBBIO APYTUX JIOEH;

*HAXOJUTh B y4eOHON M HAy4HO-TIONMYIJISIPHOW auTepaType MH(MOpMamuio o0 OpraHu3Me 4YeJIOBEKa,
opopmiATh €€ B BHUIE YCTHBIX COOOIICHUM, AOKIAAOB, pedepaToB, Mpe3eHTALUN; *aHAIU3UPOBATh U
OIICHUBAThH IICJICBHIC M CMBICIOBBIC YCTAHOBKM B CBOHMIX JICHCTBUSAX W IMOCTYIKax IO OTHOIICHHUIO K
3JI0pPOBBIO CBOEMY U OKPYKAIOIIKX; TOCIIEICTBUS BIUSHUS (PaKTOPOB PUCKA HA 3[JOPOBBE UEIOBEKA.

Paznen 3. O0uue 6nonornyeckre 3aKOHOMEPHOCTH
Buvinycknuk nayuumes:

*XapaKTepU30BaTh O0OIINE OMOTIOTUYECKUE 3aKOHOMEPHOCTH, MX MPAKTHYECKYIO 3HAYMMOCTh;
*IIPUMEHATh METOJIbI OMOJIOTMYECKOW HayKH I8 M3YYCHHS OOIMX OHOJOTHYECKUX
3aKOHOMEPHOCTEH: HaOMI0aTh U OMHUCHIBATh KJIETKM Ha TOTOBBIX MHUKpOIpenaparax,
9KOCHCTEMBI CBOSH MECTHOCTH;

*UCIIOJIB30BaTh  COCTABJISIOIIME MPOEKTHOM M MCCIEHOBATEIbCKOM  JIESITEIBHOCTH IO
M3YYCHHIO OOMMX OHOJIOTUYECKUX 3aKOHOMEPHOCTEH, CBOWCTBEHHBIX >KMBOH MPHUPOJE;
MPUBOJUTH JIOKA3aTEIbCTBA HEOOXOIMMOCTH 3allUThl OKPYXKAIOIIEH Cpeibl; BBIICTATH
OTJIUYUTEIIbHBIE MPU3HAKH KUBBIX OPraHHU3MOB; CYIIECTBEHHBIC MPU3HAKU OMOIOTHMUYECKUX
CUCTEM U OMOJIOTUYECKHX ITPOIIECCOB;

*OPHUEHTHPOBATLCSA B CHUCTEME TO3HABATEIbHBIX IIEHHOCTEH: OIICHMBATh MH(OPMAIUIO O
JEATEIIbHOCTH YEJIOBEKA B IIPUPOJIE, ITOJYUYAEMYIO U3 Pa3HbIX UCTOYHUKOB; *aHAJIM3UPOBATH

" OLCHUBATD IMOCIICACTBUA ACATCIbHOCTHU YCIIOBCKA B IIPUPOIC.

BbINyCKHHK MOJYYUT BO3MOKHOCTH HAYYHThCH:

*BBIIBUTATh THUIOTE3bl O BO3MOXHBIX  TIOCICICTBUSAX  JIEATCIBHOCTH  YCIIOBEKa B
IKocucTeMax u ouocdepe;

*apryMEHTUPOBAThH CBOKO TOUKY 3PEHUS B XOJI€ TUCKYCCHH 110 OOCYKICHHIO TI100aIbHBIX
IKOJIOTUYECKUX MTPOOIIEM.






