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IHosicHuTEeNLHAA 3ANIUCKA

M cTOYHUKH cOCTABJIEHUS TPOTPAMMBI.

[Iporpamma no yue6HoMy npeamety "buonorus" pazpaboraHa Ha OCHOBE:

e [lpukaz MunucrepctBa oOpazoBanus Poccuiickoit ®Denepanuu  OT
05.03.2004 Ne 1089 «OG6 ytBepxkaeHuu (eaepaasbHOr0 KOMIIOHEHTA
rOCyJapCTBEHHBIX CTaHAAPTOB HAYAJIBbHOIO OOLIEro, OCHOBHOIO OOLIEro M
cpeaHero (IoJIHOT0) O0IEro 0Opa30BaHUM.

e [Ipuxa3 MunucrepcrBa oOpa3oBanus u Hayku Poccuiickoin ®enepanuu ot
30.08.2010 Ne 889 «O BHeceHuM W3MEHEHUUN B (penepaibHblil Oa3MCHBIN
y4eOHBbI TIaH W TpPUMEpHbIE y4eOHbIE TIUIaHBI JJii 00pa30BaTENbHBIX
yupexaeHuii Poccuiickoit denepaiinu, peaausyomuyx IporpaMMbl 00IIEro
oOpa3oBaHuUsl, YTBEPKICHHbBIE TPUKA30M

Lesu 1 3axa4u oOpa3oBaTeibHOM 00s1acTH ""buoJsorus"
buonorus Kak ydyeOHast UCIATUINHA MPEIMETHON oOylactu
«EcTecTBeHHOHAYUYHbIE TTPEAMETHI) 00ECIICUNBAET:

v

v

v

v
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dbopMupoOBaHHE CHUCTEMBI OMOJOTHYECKHX 3HAHUNA KaK KOMIIOHEHTa
LEJIOCTHOM HAy4YHOW KapTUHBI MUPA;

OBIIQJICHNE HAYYHBIM MOJIXOJOM K PEIICHUIO Pa3jMyYHBbIX 3a/ad; «
OBJIaJICHE YMEHUSMHU (POPMYIMPOBATH TMIIOTE3bI, KOHCTPYHUPOBATD,
IPOBOJUTH HKCIIEPUMEHTHI, OLICHUBATh IMOTYYEHHbIE PE3YIbTaThl;
OBJIaZICHUE YMEHHUEM COIIOCTABIATh AIKCIEPUMEHTAJIbHBIE U TEope-
TUYECKHE 3HaHUs ¢ OObEKTUBHBIMU PEATHSIMH KU3HU;

BOCIIMUTAHUE OTBETCTBEHHOIO0 M OEpEeKHOTr0 OTHOLICHHS K OKpYy)Karo-
el cpeae, OCO3HAHME 3HAYMMOCTH KOHLENIMH YCTOWYHMBOIO
pa3BUTHS;

dbopmupoBaHue ymMeHUM O6e3omacHOrO M 3(PGEKTUBHOTO HCMHOJIb30Ba-
HUSI JTa0OpaTOPHOTO 0OOPYAOBAHUS, MPOBECHUSI TOUHBIX U3MEPEHUM
M aJIeKBaTHOM OIICHKH TMOJyUYE€HHBIX PE3yJbTaTOB, MPEICTABICHUS Ha-
YYHO OOOCHOBAHHBIX apPryMEHTOB CBOMX JIEUCTBHM  NYyTEM
NPUMEHEHUSI MEXIIPEIMETHOTO aHaIu3a y4eOHbIX 3aay.

Kypc 6uonoruu Ha cTynieHu OCHOBHOTO 0011ero oOpa3oBaHus HAIIpaBJeH Ha
dbopMHpoBaHUE Y MKOJLHUKOB MIPEICTABICHUN 00 OTIIMUUTEITHLHBIX 0COOCHHOCTSIX
YKUBOU TIPUPOJIBI, O €€ MHOTOOOpa3HH M DBOJIIOINH, YEIIOBEKE KaK OMOCOIIMAIIbHOM
cymectBe. OTOOp comepxkaHus NPOBEAEH € YYETOM KYJIbTYpPOJIOTHYECKOTO
MOAX0JIa, B COOTBETCTBUU C KOTOPBIM y4alllMeCs JOJKHBI OCBOUTH COAEPKAHUE,
3HauMMoe Juisi ()OPMUPOBAHUS TO3HABATEIILHOW, HPABCTBEHHOW M ACTETUYECKOM
KyJbTYpbI, COXPAaHECHUSI OKPYXKAIOIIEH Cpelbl W COOCTBEHHOTO 3/I0POBbS, IS
ITOBCEHEBHOM KU3HU U MPAKTUYECKOUN JAEATEIBHOCTH.

[Iporpamma 1o 6GMOJIOTUM CTPOUTCS C YUETOM CIICAYIOIIUX COACPKATEIbHbIX

JIUHUN:
v

v

MHOFOO6paBI/I€ M OBOJIOLUSA OPraHU4YCCKOro Mupa,
Ouooruueckas IIpupoJaa U CooruajibHasd CYIHOCTD YCIIOBCKA,



v’ ypOBHEBast OPraHU3aIlHsl JKUBOM TPUPOJIBL.

Copepxanue Kypca OMOJIOTUU B IPOrpaMMe CTPYKTYPUPOBAHO B TP YaCTH:

«OKuBble Opranu3mbl», «HenoBek U ero 310poBbey, «O01e ONoIoOTnYecKue
3aKOHOMEPHOCTH.
Mecto mnpeamera B 0Oa3ucHoM yuyeOHOM IutaHe IlpumepHas nporpamma
pazpaboTaHa Ha OCHOBE (efepaabHOro Oa3MCHOrO ydeOHOro IuiaHa MJis
oOpa3oBaTeNbHBIX YyupexaeHuid P®, B COOTBETCTBUM C KOTOPBIM Ha H3Y4YEHHE
Kypca OMOJIOTMM Ha CTYNEHH OCHOBHOTO OOIIEro oOpa3oBaHus BblaeNeHO 245
4acoB, B TOM 4Hcie B 6 kinacce — 35 gacoB (1 yac B Heaeno), 7-9 knaccax — o 70
yacoB ( mo 2 yaca B Henento). CucrteMy, MHOTOOOpa3We€ W SBOJIIOIUIO KUBOU
IPUPOIIBI  1I€JIeCO00pa3HO H3y4yaTh HAa OCHOBE KpaeBEAUECKOTO IMOAXOoJa C
UCIIONb30BaHUEM HanOoJiee TUIMUYHBIX MPEICTAaBUTEICH PACTEHUH, KUBOTHBIX,
rpu00B KOHKPETHOTO pervoHa. s mzydeHuss mectHou (iopbl U (ayHbl, B TOM
quclie KyJbTYpHBIX PAacTEHUH, JOMAIIHUX U CEJbCKOXO3SICTBEHHBIX UBOTHBIX,
rpubOB, PEKOMEHAYETCS HCIOJb30BaTh 35 YacoB y4yeOHOro BpPEMEHH U3
PErHOHAIBHOIO KOMIIOHEHTA.

HOPMbI U KPUTEPUN OHEHUBAHUSA

OueHnBaHUE YCTHOTO OTBETA YYALIUXCS

OtmeTtka "5" cTaBuTCS B Cly4ae:

1. 3HaHus, NOHMMAaHUS, TIYOMHBI YCBOEHHMS OOYYAIOIIMMCSI BCEro 00bEMa
MPOrpaMMHOT0 MaTepuaa.

2. YMeHMS BBIICNATH TIJIABHBIE TMOJIOXKEHUS B M3YYEHHOM MaTepuasie, Ha
OCHOBaHUU (AKTOB U MPUMEPOB 0000IIaTh, J€JaTh BBIBOJIbI, YCTaHABJIMBATH
MEXIPEIMETHbIE W  BHYTPUIIPEIMETHBIC  CBSI3M, TBOPYECKH  MPUMEHSET
MOJTyYEHHbIC 3HAHUS B HE3HAKOMOM CUTYaIlUH.

3. OtcyrcTtBue OmMMUOOK ¥ HEJOYETOB TMPU BOCIPOU3BEACHUH HW3YYECHHOTO
Marepuajia, NpH YCTHBIX OTBETAaX YCTPAHEHHE OTIEIbHBIX HETOYHOCTEN C
MOMOIIIBIO JTOTIOTHUTEIBHBIX BOIPOCOB YUHTEIS, COOIIOJIEHUE KYJIbTYphl YCTHOMN
peun.

Otmertka "4":

1. 3HaHKe BCEero M3y4eHHOTO MPOTPAMMHOI0 MaTepurara.

2. YMeHMI BBIIEHATH TJIABHBIE TIOJIOKEHHUSI B U3YYEHHOM MaTepuase, Ha
OCHOBaHMU (HAKTOB U MPUMEPOB 0000IIATh, J€aTh BBIBOJIbI, YCTaHABJIMBATH
BHYTPHUIIPEIMETHBIC CBSI3H, IPUMEHSTh MMOJyUYCHHBIC 3HAHUS Ha TIPAKTHUKE.

3. He3nauurtenbHble (HErpyOble) OMIMOKM W HEAOYETHI MPU BOCIPOU3BEIACHUU
M3YYE€HHOr0 MaTepuaia, COOJII0ICHIUE OCHOBHBIX MPABUI KYJIbTYpPbl YCTHOM peUH.
OtMmetka "3" (ypoBeHb MPEACTABICHUM, COUETAIOLIUXCS C JIEMEHTAaMU HAy4HBIX
TIOHSATUMN ):

1. 3HaHWe W YCBOGHHME MaTepHajia Ha YPOBHE MHHUMAIbHBIX TpeOOBaHUU
NporpaMMbl,  3aTPyAHEHHE TMPU  CAMOCTOSTEIbBHOM  BOCHPOW3BEIICHHH,
HEO0OXOMMOCTh HE3HAYUTEIILHON TTOMOIITY TPEToaBaTersl.

2. YMenne paboTath Ha YPOBHE BOCIIPOU3BEICHMS, 3aTPYIHEHUS TIPH OTBETaX Ha
BUJOM3MEHEHHBIE BOIIPOCHI.



3. Hanmuue rpyOoii ommuOKH, HECKOJbKHUX HETrpyObIX MpU BOCHPOU3BEIECHUU
U3YYEHHOT0 MaTepuasa, He3HaYUTEIbHOE HECOOIII0IEHHE OCHOBHBIX MTPaBUII
KyJbTYPBI YCTHOU peyu.

Ormerka "2":

1. 3HaHue M yCBOEHHE MaTepuaia Ha YpOBHE HIK€ MUHUMAIIbHBIX TPEOOBaHUIA
POrpaMMBbl, OT/ICJIbHBIE MPE/ICTABICHUS 00 U3yYEHHOM MaTepHalie.

2. OTcyTcTBHE YMEHUN pabOTaTh HA YPOBHE BOCIPOU3BEICHUS, 3aTPYAHEHUS TIPU
OTBETax Ha CTAaHAAPTHBIC BOTIPOCHI.

3. Hanmunme HeCKONbKUX TPyObIX OMIMOOK, OONBIIOTO YHCIA HETrpyOBIX MpH
BOCITPOU3BEECHUYU U3YYEHHOTO MaTeprasa, 3HaUUTEIbHOE HECOOII0IEHNE
OCHOBHBIX MPaBUJI KyJIbTYpbl YCTHOU peun.

OueHka BbIIOJHEHHS PAKTHYECKHUX (J1a00OpaTOPHBIX) padoT.

OtrMmetka"S" cTaBUTCS, €CIIU yUCHUK:

1) npaBUIIBHO ONPEENINI LIEIIb OTIbITA,;

2) BBHIIOJHUI paboTy B TMOJHOM OObEME C COOJIOJIEHUEM HEOOXOIUMOMN
HOCJIEI0BATEIBHOCTH MPOBEACHUS ONIBITOB U U3MEPEHUM;

3) caMOCTOSTENbHO U pPAlMOHAIBHO BbIOpaJl M MOATOTOBUJI JJIs  OINbITa
HeoOXxoauMoe OoOOpy/lIOBaHUE, BCE ONBITHI IPOBENI B YCIOBUSX U pEXKUMAX,
o0ecreunBaroOIINX MOIYYEHHE PE3YJIbTaTOB U BHIBOJOB C HAHOOJIbIIEH TOYHOCTHIO;
4) Hay4HO rPaMOTHO, JIOTUYHO ONUCaJ HAOJI0IeHUs U CPOPMYIUPOBAI BBIBOBI U3
ombITa. B mpencTtaBieHHOM OTYeTe MPaBUIBHO M AKKypaTHO BBINIOJHUJI BCE
3aIrCcH, TaOIHIIbI, PUCYHKH, TPA(QHKH, BEIYUCICHUS U ClIeJall BEIBOIBI,

5) mposBISET OPraHU3alMOHHO-TPYAOBBIE yMEHHs (TOIAECPKUBACT YHUCTOTY
paboyero Mecta M MOPSAJOK Ha CTOJE, SKOHOMHO MCHOJIb3YEeT PacCXOJHbIE
MaTepHuabl).

6) DKCIEPUMEHT OCYUIECTBJISIET MO IUIaHY C YYETOM TEXHUKH O€30MacHOCTH H
npaBui paboThl ¢ MaTepUaiaMu U 000PYTOBAHUEM.

Otmetka "4" cTaBUTCSA, €CIM YYSHUK BBITIOJIHWII TpeOOBaHUA K olieHke "5", Ho:

1. ombIT MPOBOAMI B YCJIOBHSX, HE OOECIEUMBAIOIIMX TOCTATOYHONM TOYHOCTHU
U3MEpPECHUM;

2. uiu OBUIO JOMYIICHO ABa-TPU HEJI0YETa;

3. unu He Gosiee OTHOM HerpyOoi OmMOKH U OJTHOTO HEJA0UeTa,

4. UM 3KCTIEPUMEHT MPOBEIEH HE TOJTHOCTHIO;

5. WM B OMMCaHUU HAOIIOIEHUH U3 OIBITA JOMYCTHII HETOYHOCTH, BBIBOJIBI CACIIA
HETOJIHbIE.

Otmerka "3" cTaBUTCS, €CIU YUYEHHK:

1. mpaBUIIBLHO OMpENEewI Ielb OMbITa; padoTy BBHIMOJIHICT MPABUILHO HE MEHEe
4YeM HAaroJOBHHY, OJIHAKO OOBEM BBIOJHEHHON YacTH TaKOB, YTO TO3BOJIAET
MOJTyYUTh TPABUJIBHBIC PE3YyNbTAaThl W BBIBOJBI MO OCHOBHBIM, MPUHIIUITHAIBHO
BaXHBIM 3ajJjadaM paOOTHI.

2. Umu momGop oOopynoBaHHs, OOBEKTOB, MAaTepUaJOB, a TakKe PaOOTHI TIO
Hayvajly OMbITa MPOBEJ C MOMOIIBIO YUUTENS; WIM B XOJE MPOBENCHUS OMbITa U
U3MEpeHUd  OBLIM  JOMyIIEHhl  OMMOKM B  OMHCAaHWUU  HAOJIOJCHUH,
(GbopMyIMpPOBaHNUN BHIBOJIOB;



3. OMBIT MPOBOAWICA B HEPAIMOHATIBHBIX YCIOBHUSAX, YTO MPHUBEIO K TMOTYYCHHUIO
Pe3yAbTaTOB C OOJIbIIEH MOTPEUTHOCTHIO; WM B OTYETE OBLIM IOMYIIEHbI B

oO1Iel CI0XKHOCTH He OoJiee ABYX OIMMOOK (B 3aMHUCSIX €IUHUIL, U3MEPEHUsX, B
BBIYHCIICHUSIX, Tpadukax, Tabnuiax, cxemax, u T.J.) He IPUHIUIHAIBHOTO

JUTsl TaHHOM pabOoThI XapakTepa, HO MOBJIMSBIINX HA PE3YJIbTAT BHINOTHEHUS;

4. nomyckaeT TpyOyro OIIMOKY B XOJe OJKcIepuMeHTa (B OOBSCHCHUH, B
odopmIIeHHH pabOThI, B COOJIFOACHUHN MPABUJ TEXHUKHA O€30MaCHOCTU TIPU paboTe
C

MartepualiaMi U 00OpyJOBaHUEM), KOTOpasi HUCHOPABISIETCS MO TPeOOBAHUIO
YAUTEIIA.

Otmetka "2" cTaBUTCSA, €CIIU YUEHUK:

1. He ompenenusi CaMOCTOATEIBHO 1I€Th OMBITA; BHIIOJHUI pabOTy HE MOJHOCTHIO,
HE MOJATOTOBHJI HY>)KHO€ 000pYJIOBaHHWE U 0OBEM BBIOJIHEHHOW YacTU pabOThl HE
MO3BOJISIET C/IENIaTh MPaBUIILHBIX BBIBOIOB;

2. OIBITHI, U3MEPEHUS1, BEIUUCIICHUS, HAOIIOACHUS TTPOU3BOIMIIUCH HEMTPABUIILHO;
3. uwimm B Xxoje paboThl M B OTYETe OOHAPYKUIUCh B COBOKYIHOCTH BCE
HEJIOCTATKH, OTMEUEHHBIE B TPEOOBAHUSAX K OIICHKE

4. nomyckaer nBe (u Oonee) TpyOble OMMUOKHM B XOJE DJKCIIEPUMEHTA, B
oObsicHeHUH, B odopmieHUH padOThl, B COONIOACHUM TMPaBUI TEXHUKHU
0e301acHOCTH

npu paboTe ¢ BEmeCTBAMU W OOOpYJAOBAaHHEM, KOTOPHIE HE MOXKET HCIPABUTH
JlaXke 1o TpeOOBAHUIO YUUTEIIS.

OreHka caMOCTOSTENBHBIX MTUCHMEHHBIX U KOHTPOJIBHBIX PadoT.

Otmetka "5" cTaBUTCS, €CIU YUYEHHUK:

1. BeIMOSTHUI PaboTy 6€3 OIMOOK U HEJIOUETOB;

2) nomycTuia He 0oJiee OJHOTO HEJ0UEeTA.

Otmetka "4" cTaBUTCS, €CITM YYCHHUK BBIIOIHII Pa0OTy MOJTHOCTHIO, HO JOMYCTHII
B HEU:

1. He Oosee ofHOM HerpyOOH OIMOKHA U OJHOTO HEJI0YETa;

2. unu He 6osee BYX HEI0YETOB.

Otmetka "3" cTaBUTCS, €CIM YYCHHUK MPABUJIBHO BBIMIOJHUI HE MeHee 2/3 paboThl
WM IOy CTHIT:

1. He Oonee ABYX TpyObIX OMINOOK;

2. wim He 0osiee 0THOM rpyO0ol U OHOM HETPyOO OITMOKHU U OJTHOTO HEJI0YETa,;

3. unu He OoJiee IBYX-TpeX HErpyObIX OIMIMOOK;

4. unu ofHOM HerpyOoM OMMUOKKU U TPEX HEJIOUETOB;

5. WM IpA OTCYTCTBHH OIITUOOK, HO TTPH HATMYUHN YETHIPEX-TIATH HEJIOUYETOB.
Otmetka "2" cTaBUTCS, €CIU YUYCHHUK:

1. MOMyCTHJI YMCIIO OMMOOK M HEJOUYETOB MPEBOCXOAIICe HOPMY, MPU KOTOPOU
MOKET ObITh BBICTABJICHA OICHKA.

2. WY €CJTH MPABUIILHO BBIMIOJIHUI MEHEE TTOJIOBUHBI PAOOTHI.

TPEBOBAHUSA K YPOBHIO IOAI'OTOBKH BBIITYCKHHUKOB

B pesyabTarte ndy4yeHus 0MOJIOTMH YYEHUK 10JIKeH



3HATH/IIOHHUMATH

. npusHaKu Ouonozuyeckux o00veKmoe: XKUBBIX OPraHU3MOB; T€HOB U
XPOMOCOM; KJIETOK M OPTaHU3MOB PAaCTCHUH, )KUBOTHBIX, TPUOOB M OaKTEpHUii;
MONYJISIIIUIN; SKOCUCTEM U arpodKOCUCTeM; OHochephl; paCTEHUM, )KUBOTHBIX
1 TprOOB CBOETO PErHOHA;

. CYUWHOCMb 0U0102UUeCcKUX npoyeccos: OOMEH BEIECTB W IMpEBpallCHUs
SHEpPrUH, MHUTAHWE, JbIXaHUE, BBIICICHUE, TPAHCIOPT BEILIECTB, POCT,
pa3BUTHE, PA3MHOKEHHUE, HACIEACTBEHHOCTh U HW3MEHUYMBOCTb, PETYISALIUS
JKA3HENICATEIBHOCTH OpPraHu3Ma, pa3IpaKUMOCTb, KPYrOBOPOT BEIIECTB U
MPEBPALIEHUS IHEPTUU B SIKOCUCTEMAX;

. OCOOCHHOCTH OpraHW3Ma YeJOBEKa, €r0 CTPOCHHS, >KU3HEACSITCIBHOCTH,
BBICIIIEN1 HEPBHOM AEATEIBHOCTH U MOBEIACHUS;

yMeTh

OOBSICHATB: POJIb OMOJIOTHH B (DOPMUPOBAHUH COBPEMEHHON €CTeCTBEHHOHAYYHOMN

KapTUHBI MHUPaA, B MPAKTUUECKOU AEATEIBHOCTH JIFOJAEH U CAMOTO YUYCHHUKA;

POACTBO, OOLITHOCTD MTPOUCXOXKICHHS M IBOJIFOIIUIO PACTCHUHN 1 KUBOTHBIX (HA

IIpUMEpe COMOCTABIICHUS OT/ICIBHBIX TPYIII); POJIb PA3JIMUYHBIX OPTaHU3MOB B

JKHM3HU YEJIOBEKa U COOCTBEHHOM JICSITEIIHHOCTH; B3aUMOCBSI3H OPraHU3MOB U

OKpY’KaroIiel cpejibl; OMOJIOTHYECKOT0 Pa3HOOOpa3Hs B COXpaHEHUH OHOChepHI;

HEO0OXOIMMOCTD 3aIUThI OKPYKAIOIICH CPeIbl; POJACTBO YEJIOBEKA C

MJICKOITATAIOIINMU KUBOTHBIMH, MECTO U POJIb YEIOBEKA B MPUPO/IC; B3AUMOCBS3HU

yeJIoBeKa U OKPY>KaroIIel cpeibl; 3aBUCUMOCTb COOCTBEHHOTO 3/I0POBBSI OT

COCTOSIHUSI OKPYKAIOILIEHW Cpebl; MPUUMHBI HACJIECACTBEHHOCTH U N3MEHYUBOCTH,

MPOSIBJICHUSI HACJIEICTBEHHBIX 3a00JICBaHUM, UMMYHUTETA Y YEJIOBEKA; POJIb

TOPMOHOB U BUTAMUHOB B OPTaHU3ME;

e uzyuamos OuoNOCUYECKUE 00BEKMbL U NPOUECCHl: CTAaBUTH OMOIOTHYECKUE
HKCIIEPUMEHTHI, OMIMCHIBATH U OOBSICHATH PE3YyJIbTaThl OMBITOB; HAOIIOIATH 32
POCTOM W pa3BUTUEM pPACTEHUH M JKUBOTHBIX, TOBEJICHHEM >KUBOTHBIX,
CE30HHBIMM HW3MEHEHUSIMU B TPHUPOJIC; pPacCMAaTpUBaTh HA TOTOBBIX
MUKpOIpenaparax 1 OMruChIBaTh OMOJIOTUYECKHE OOBEKTHI,

e  pacno3naeamsv U ONUCHIGAMb: HA TAOIHIAX OCHOBHBIE YaCTH M OPraHOMJIbI
KJIETKH, OpraHbl M CHUCTEMbl OPraHOB YEJIOBEKAa; Ha JKUBBIX OOBEKTaX U
Ta0JauIlaX OpraHbl IIBETKOBOTO pACTEHMS, OpraHbl M CHUCTEMbl OPraHOB
JKUBOTHBIX, PACTEHHUS pPa3HbIX OTJEJIOB, >KUBOTHBIX OTICIHHBIX THUIIOB U
KJIAaCCOB; Hamboyiee pPAaCIpPOCTPAHCHHBIE PACTEHUS W JKHUBOTHBIX CBOEH
MECTHOCTH, KYJBTYPHBIE PACTCHUS] M JOMAIHUX XUBOTHBIX, ChEAOOHBIC U
SJTOBUTBIC TPUOBI, OTTACHBIE JJIS YEJIOBEKA PACTCHHUSI M )KUBOTHBIC;

e 6blA6NAMbL W3MEHYMBOCTb OPraHM3MOB, IPHUCIOCOOJIEHHUS] OPraHU3MOB K
cpelie 00UTaHUs, TUIIBI B3AMMOJICHCTBHSI PA3HBIX BUIOB B DIKOCUCTEME;

e  cpagnugamb OVOJIOTUYECKUE OOBEKTHI (KJIETKH, TKaHU, OPraHbl U CHCTEMBI
OpraHoB, OpPTraHU3MBbl, PECTABUTENEH OTIAEIbHBIX CUCTEMATHUECKUX TPYII)
Y JIeJIaTh BBIBO/IbI HA OCHOBE CPaBHEHMUS;

e  onpedenamsp NPUHANICKHOCTh OMOJOTUYECKHX OOBEKTOB K OIPEACICHHON
CHUCTeMaTUYeCKOU rpymnmne (kiaccupukanms);



e aHanU3UPOBAmMd U OUEHUEAmb BO3/ICHCTBIE (HAKTOPOB OKPYKAIOLICH Cpepl,
(akTOpOB pHCKAa Ha 3I0POBBE, IMOCIEACTBUN NEATEILHOCTH 4YEJIOBEKa B
IKOCUCTEMAaX, BIIHMSIHHE COOCTBEHHBIX IOCTYNKOB HA >KHUBBIE OpPTaHU3MBI U
IKOCHUCTEMBI;

e NPOGOOUmMb CAMOCHMOAMETbHBIIL NOUCK OU0102UYECKOU uHpopmayuu:
HaXOJUTh B TEKCTE€ YYEOHMKA OTIUYUTEIbHBIE TPU3HAKA OCHOBHBIX
CUCTEMATUYECKUX TPYyMN; B OHOJOTMYECKHX CJOBApSIX W CIPABOYHHKAX
3HauUCHUA  OHMOJOTMYECKUX TEPMHUHOB; B  paA3JIMYHBIX  HCTOYHHUKAX
HE0OX0oMMMYI0 HHGOPMAIMI0 O SJKUBBIX OpraHu3Max (B TOM 4YHCIE C
UCITI0JIb30BaHUEM MH(OPMAIIMOHHBIX TEXHOJIOTHH);

HCNOJIb30BATHh NPHOOPETEHHbIe 3HAHMS M YMEHHU B MPAKTHYECKOI
NAeSITeJIbHOCTH U MOBCEAHEBHOM "KU3HU JIJIS:

e  coOmoaeHus Mep NpodUiIaKTUKH 3a00J€BaHUM, BBI3BIBAEMBIX PACTECHUSIMHU,
YKUBOTHBIMH, OaKkTepusiMu, TpubaMu M BUPyCaMH; TpaBMaTHU3Ma, CTPECCOB,
BUY-undekiumn, BpeaHbIX TPUBBIUEK (KypeHHE, aJIKOTOJIN3M, HAPKOMaHUs);
HApyILIEHUsT OCAHKHU, 3pPEHUs], CiIyXa, HWH(PEKIMOHHBIX M MPOCTYAHBIX
3a00JIeBaHMI;

e  OKa3aHHWd TEPBOM TNOMOIIM TPHU OTPABICHUU SAOBUTHIMU TpuOaMH,
pacTeHUsIMU, yKycaX >KUBOTHBIX; MPU MPOCTYIHBIX 3a00JEBaHUAX, OKOTax,
O0OMOPOKEHUSX, TPaBMaX, CIACEHUH yTOMAIOIETO;

e  palMOHAJIBLHOM OpraHu3alMyd TpyJda W OTAbIXa, COOJIOJCHUS MPaBUI
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

e  BBIPAIIMBAHUA W PA3MHOXKEHHS KYyJIbTYPHbIX PAaCT€HUW U JOMALIHUX
YKUBOTHBIX, YX0/1a 38 HUMU;

e  MPOBEIEHUS HAOIIOAEHUH 32 COCTOSIHHEM COOCTBEHHOI'O OpraHu3Ma.

OcHoOBHOe coaepxkaHue

7 kaacce

Bbuosaorus kak Hayka. MeToabl 0uoJ10run

buonorus - Hayka o xuBo# npupoe. Poias Ouosoruu B npakTudecKon
NeSITeIbHOCTH Jtoieil. MeTo bl u3y4eHHsl )KUBbIX 00bEKTOB. buonornyeckuit
skcriepuMenT. Habmoaenue, onucanre U u3MepeHrne OMoJIOrMuecKuX 0ObEKTOB.
[IpaBuiia paboThl B Ouosoruueckoit tadboparopun. CoOroieHue mpaBuil
MOBEACHUS B OKPY XKaIOILEeH cpesie Kak OCHOBA 0€30MacHOCTH COOCTBEHHOM JKU3HH,
OepeKHOTO OTHOIIEHUS] K OMOJIOTMYECKUM O0BEKTaM, UX OXPAHBbI.

Cucrema OpraHu4ecKoOro Mupa

[HapcTBo kUBOTHBIX. CTpOEHUE OpraHU3Ma KUBOTHOTO Ha MpUMEpe
MJIEKOITMTAIOLIETO: KIIETKH, TKAHU, OPTaHbl, CACTEMBI OpraHoB. IIporecchbl
KU3HEIEATEIIbHOCTH )KMBOTHBIX: TUTAHUE (PACTUTEIBHOSIHBIE, XUIIIHBIE,
BCEsITHBIC, TAPA3UTHI), AbIXaHHUE, TPAHCIIOPT BEIIECTB, BbIAEIEHHE, OOMEH BEIIECTB
Y IPEBPALLEHUS SHEPTUH, PA3MHOKEHUE, POCT, Pa3BUTHUE, IBHIKEHHE,
pa3IpaxkuMOCTb. Perysnus ;kxu3HeAesI TENbHOCTA OpraHu3Ma JKUBOTHOTO.



[ToBenenue >XUBOTHBIX (pedIEKCh, THCTUHKTHI, SJIEMEHTHI PACCYT0YHOTO
MTOBEJICHMUS ).

JKuBOTHBIE - BO30OYAUTENN U NTEPEHOCUMKH 3a0oieBanuil. [Ipodpunaktuka
3a0osieBaHUM. PoJib dKUBOTHBIX B MIPUPOJIE, )KU3HU U ICSITEIILHOCTH YeJIOBEKA.
JomaniHue xuBoTHbIE. OXpaHa KUBOTHOTO MUPA.

MHoroo0pa3sue 1 3BOJIIOLMS KUBOIl PUPOIbI

MHuoroo0pasue >KMBOTHBIX - Pe3yJIbTaT IBOMIOIUU. OAHOKIETOYHbIE U
MHOTOKJIETOYHBIE )KUBOTHBIEC. beCI03BOHOUHBIE )KUBOTHBIC: KHIIIEYHOTIOIOCTHBIE,
UYepsu, Moiutrocku, YiieHUCTOHOTME. Y CIIOKHEHNE JKUBOTHBIX B MPOLIECCE
ABOJIIOLIMM Ha TpUMEpPE MO3BOHOYHBIX: PrIObI, 3eMHOBOIHBIE, [IpecMbIikatoiuecs,
[Ttunsl, Maekonutaroniue. CoxpaHeHne OUOJIOTUYECKOTO Pa3HO00pa3us
YKUBOTHBIX KaK OCHOBA yCTOMUYMBOCTU OMochepbl. CenbCKOX035HCTBEHHBIC
YKUBOTHBIE.

IIpu3Haku »KUBBIX OPraHN3MOB

Pa3HooOpa3ue opraHu3aiuu )KUBbIX 00BEKTOB: KJIETKa, OPTaHu3M, BUI,
skocructemMa. OQHOKIETOYHbIE I MHOTOKJIETOYHBIE OpraHnu3Mbl. TKaHU, OpPraHbl,
CHUCTEMBI OPTraHOB, UX B3aUMOCBA3b KaK OCHOBA LIEJIOCTHOCTA MHOTOKJIETOYHOTO
opranusMa. [IpuzHaku Buga. JKocucTEMA.

B3auMocBsI3M OPraHu3MoOB M OKPY KaIOUIeH cpeabl

KpyroBopot BeliecTB 1 IpeBpalleHus S3HEPTUU B 3kocucteme. Poiib
MPOU3BOJIUTEIICH, MOTPEOUTENEH U pa3pyIIUTENICi OpraHUYECKUX BEIIECTB B
AKOCUCTEMAX M KpyroBOPOTE BEWIECTB B IpupoAe. [lomynsauusi- 3neMeHT
AKOCUCTEMBI. THUIBI B3aUMOJICUCTBUS Pa3HBIX BUAOB ( KOHKYPEHIHS,
XUITHAYECTBO, CUMOMO03, Tapa3uTU3M)

8 kiacc

buoJsiorus kak Hayka. Meroabl 0M0J10rMu

buonorus - Hayka o %uBo# npupoje. Poias OMoI0ruu B mpakTUYeCcKon
NEITEILHOCTH JTIOJICH.

IIpu3Haku KMBBIX OPraHU3MOB

KinerouHnoe cTpoeHne, 0cCOOEHHOCTH XMMUYECKOTO COCTaBa, 0OMEH BEILIECTB U
MIPEBPALIEHUS IHEPTUU.

Yes10BEK M €ro 310pOBbe

3HaUYeHue 3HAaHUW O CTPOCHHUU U KU3HENIESITEIbHOCTH OpraHru3Ma 4eJIoBeKa JJst
CaMOIIO3HAHUS U COXPAaHEHU 310pOoBbs. Hayku o uenoBeke: aHatomus,
bu3noNIoTYs, TUTUEHA, MEIUIIMHA, TICUXOJI0THA. MeToIbl U3Y4eHHS OpraHu3Ma
YEJIOBEKA, MX 3HAYCHHUE U MCIIOJIH30BAHNE B COOCTBEHHOM JKHU3HHU.

MecTo 1 poJib yenoBeKa B CUCTEME OPraHUYECKOTO MUPA, €TO CXOJICTBO C
KUBOTHBIMH U OTJIMYUE OT HUX.

CrpoeHne 1 npouecchl KU3HEAECITEIbHOCTH OPraHU3Ma YEI0BEKA.
Helipo-rymopanpHas peryJsius MpoleccoB KU3ZHEAEATEIbHOCTA OPTaHU3MaA.
Hepsnas cucrtema. OTaenbl HEPBHOW CUCTEMBI: IIEHTPaIbHbIN U IepudepuuecKuil.
PednextopHsIil XapakTep AesTeIbHOCTH HEPBHOM cucTeMbl. CIMHHON MO3T,
cTpoeHue u pyHkuuu. ['onoBHOM MO3T, cTpoeHue u pyHkuuu. Comaruyeckas v



BETreTaTUBHAs HEPBHAS cucteMa. HapylieHus 1esTenbHOCTH HEPBHOM CUCTEMBI U
WX IpeaynpexIcHue. DHAOKpUHHAA cucTeMa. JKene3pl BHEIIHEN U BHYTPEHHEH
CEKpeluu, UX cTpoeHre U PyHKIMKU. 'opMOHBI. Perynsius aesTeIbHOCTH Kees.
BzaumopericTBre HEPBHOU U TYMOPAIBHOU PETYJIISIINAMN.

[Turanue. Uccnenoranus M.I1. TlaBnoBa B o61actu numeBapenus. [Tuma kak
Ounonornyeckasi OCHOBA KM3HU. [1uleBbie MPOAYKTH U TUTATEIbHBIC BEILIECTBRA:
O€JIKH, JKUPBI, YTIEBOAbI, MUHEpAIbHbIE BEIIECTBA,BO/A, BUTAMUHBI.
[Mumesapenue. CtpoeHune u GyHKINMN TUIIEBAPUTEIBHON CHCTEMBI.
[TumeBapuTenbHble xene3nl. Ponb hepmenToB B numieBapenuu. [Ipodunaktruka
MUILIEBBIX OTPABICHUMN, KUIIIEUHBIX UH(EKIINI, rernaTuTa.

Jpixanue. CucteMa OpraHoB JbIXaHUS U €€ poJib B 0OMeHe BellecTB. MexaHu3m
BJIOXA U BbIJOXA. 3a00JIEBaHUS OPraHOB JIBIXaHUS M UX TPO(PHUIAKTHKA.
[Ipenynpexnenne pacnpocTpaHeHus: MH()EKIMOHHBIX 3a00JIEBAHUI U COOIIOICHHE
Mep NpodUIAKTUKY IS 3allIUThl COOCTBEHHOT0 opranusma. Yucrtora
aTMOC(EepHOro Bo3ayxa Kak Gaktop 3710poBbs. [Iprembl oka3zaHus IEpBO
MTOMOIIY TIPU OTPABJICHUH YTapHBIM T'a30M, CIACEHHH YTOMAIOMIETO.

BHyTpeHHsis1 cpena opranusma: KpoBb, JIUMQa, TKaHEBasl )KUJKOCTh. 3HAUCHUE
IIOCTOSIHCTBA BHYTPEHHEN CpeJibl OPTaHU3Ma.

KpoBs, ee dynkuuu. Knerku kposu. [Inazma kpoBu. CBepThiBaHue KpoBH. [ pynisl
kpoBu. [lepenuBanue kposu. Jlumpa. TkaneBast KUAKOCTb.

Nmmynuret. UMmyHHas cuctema yenoBeka. GakTopshl, BIUAIONIAE HA UMMYHUTET.
3nauenue pador JI.Ilacrepa u 1.11.MeunukoBa B 00J1aCTH UMMYHUTETA.
Baknunanms.

Tpancnopt BeuiecTB. KpoBeHocHas cuctema. 3HaueHue KpoBooOpamienus. Cepaue
U KpOBEHOCHBIE cocy/bl. CeplieyHO-COCYANCThIE 3a00JI€BaHUS, IPUUUHBI U
peAYNpekICHUE. APTEpUAIBHOE U BEHO3HOE KpoBOoTeueHus. [Ipruembl okazanus
MEepPBOM MOMOIIM MPU KpoBOoTeueHMsX. JInmbarnyeckas cucrema. 3HaUCHHE
mumpooObpareHusi. CBsi3b KPOBEHOCHOM M TUM(DATHUECKOM CUCTEM.

OOMeEH BelEeCTB U MPEBPAILEHUS] JHEPTUU KaK HEOOX0AUMOE YCIOBHE
YKA3HENIESATEIIbHOCTH OpPTraHUu3Ma.

[Tnactrueckuit 1 sHEpreTHYecKuii 0OMeH. OOMEH M poJIb OCIIKOB, YTIIEBOJIOB,
*KupoB. BosHo-coneBoit oOMeH.

Butamunsl, ux posib B opranusme, cojaepkanue B nuiie. Cyroudas HoTpeOHOCTh
OpraHu3ma B BUTAMHUHAX.

[IposiBiIeHUs] aBUTAMUHO30B U MEPBI UX NPEAYTIPEKACHUS.

Boinenenne. MouenosnoBasi cuctema. MouenosnoBbie UHGEKINU, MEPbI KX
MPEAYTIPEKICHUS 111 COXPAHEHHUS 300POBbSI.

PasmHoxkeHue u pa3Butue. HacnenoBanue npu3HaKkoB y 4EJIOBEKA.
HacnencrBennsie 00sie3HU, MX IPUYMHBI U TIpeyNpekaeHue. Pojib reHeTHYecKux
3HAHWW B TUTAHUPOBAHUU CEMbU. 3a00Ta O PENPOTYKTUBHOM 3I0POBBE.
Nudexuu, nepenaromuyecs mojaoBbsIM MyTeM, ux npoduminaktuka. BUU-undexus
U ee Ipo(UIaKTHKA.

Omnopa u gmxenune. CTpoeHre U GyHKIIMH ONOPHO-IBUTATEIbHON CUCTEMBI.
[Tpodunaktuka TpaBmatusma. [Ipuemsl okazanusi nepBoi MOMOIIHU cede U
OKPYKaIOUMM NPU TpaBMax OMOPHO-IBUTATEIIBHON CUCTEMBI.



[IpenynpexaeHue mioCKOCTONUS U UCKPUBIICHUS MO3BOHOYHUKA. [[pr3Haku
XOPOIIEH OCAHKH.

[ToxpoBsI TENA. YXO0/ 3a KOXKEU, BOJIOCaMU, HOTTAMU. [[preMsbl oka3zaHus nepBou
MTOMOIIM ceOe M OKPY’KAIOITUM IPU TpaBMax, 0Korax, 0OMOPOXKEHHUAX U UX
npoduIaKTHKA.

OpraHbl 4yBCTB, UX POJIb B KHU3HU YeJIOBEKA. AHanu3aTopsl. Hapymenus 3penus u
ciyxa, uX npoduiakTuka.

[Icuxoiiorus u noBeIcHUE YEI0BEKa. Bricias HepBHasI €S TEIBHOCTb.
UccaenoBanmsa 11.M.Ceuenona,l.I1.I1aBmoBa, A.A.YxTomckoro, I1. K. AHoxuHa B
CO3/IAaHUU YUYEHHS O BBICIICH HEPBHOU JIESITEIbHOCTU. be3yCI0BHBIE U YCIIOBHBIE
pedaeKchl, nX OMOJIOTUYECKOe 3HAUCHHE.

buonornueckas nmpupoaa u couraibHas CyIHOCTh yenoBeka. [lo3HaBarenbHas
JIEATEIILHOCTh MO3ra.

Coznanue yesnoBeka. [lamsaTh, sMoLuH, peub, MbIuIeHHE. OCOOCHHOCTH TICUXUKH
YEJIOBEKA: OCMBICIEHHOCTh BOCIIPUSITHS, CJIOBECHO-JIOTUYECKOE MBIIIICHHUE,
CIIOCOOHOCTh K HAKOIUICHHIO U TIepeadue 13 MOKOJCHUS B TTIOKOJICHUE
uHdopMaIuu.

3HaYeHNE HHTEIIEKTYaIbHBIX, TBOPUYCCKUX M ICTETHUYECKUX MoTpeOHOCTeH. [{enun
1 MOTHUBBI JeATeNIbHOCTH. HAMBUIyaIlbHBIE OCOOEHHOCTH JTUIHOCTH:
CIIOCOOHOCTH, TEeMIIEpPaMEHT, XapakTep. Poib 00ydYeHUs U BOCIIUTAHUS B Pa3BUTHH
MICUXUKH U TIOBEJICHUS YelIOBEKA. PallnoHanbHas opranu3anus Tpyaa U OTAbIXa.
CoH u 60apcTBOBaHUE. 3HAYEHUE CHA.

KynbTypa oTHOIIIEHHS] K COOCTBEHHOMY 3I0POBBIO U 3JI0POBBIO OKPYKAIOIIUX.
Co0ro/1eHre CaHUTAPHO-TUTUEHUYECKUX HOPM M MPABUJI 3/I0POBOTO o0pasa
JKU3HH. Y KPEIUICHUE 30POBbS: IBUTaTElIbHASA AKTUBHOCTb, 3aKaJMBaHUE,
ayTOTPEHUHT, pallMOHAIbHOE UTaHue. MaKTOpbI pUCKa: CTPECCHI, TUIIOIUHAMHS,
MepeoxJaxaeHUe, IepeyToMiieHre. BpenHble ¥ OJIE3HbIE MPUBBIYKH, UX BIWSHUE
HA COCTOSIHUE 3]I0POBbS.

Yenosek 1 okpyxkaroias cpeaa. CoruanbHas ¥ IPUPOJIHAS Cpea, afanTaius K
HeW JesioBeka. 3HaUeHUE OKPY KaloIlel cpe/ibl Kak UCTOUHMKA BEILIECTB U
SHEPrUU. 3aBUCUMOCTD 37J0POBbS UEJIOBEKA OT COCTOSTHUS OKPYKAIOIIEH CPEIbl.
CoOuroieHre mpaBuil MOBEACHUS B OKPYKAIOIICH Cpejie, B OMMACHBIX U
YPE3BBIYAHBIX CUTYaIUSIX KaK OCHOBA 0€301MaCHOCTH COOCTBEHHOM KU3HHU.

9 kjacc

Buosiorus kak Hayka. Meroabl 6moJi0ruu

buonorus - Hayka o xuBo# npupojae. Pons 6nonoruu B mpakTU4ecKon
NeSITeIbHOCTH Jtoieil. MeTo bl u3y4eHHsl )KUBbIX 00bEKTOB. buonornyeckuit
sKkcriepuMenT. Habmronenue, onvucanrue U u3MepeHne OMOJIOTHYeCKUX 0OHEKTOB.
[IpaBuna paboTsl B Omosioruueckoii naboparopuu. CoOoAeHIE TPABUIT
MOBE/ICHUS B OKPYKAIOIIEH cpesie Kak OCHOBa 0€30MaCHOCTH COOCTBEHHOM KHU3HHU,
OepeKHOTO OTHOIIEHUS K OMOJIOTMYECKUM O0BEKTaM, UX OXPAHBbI.



CucreMa OpraHM4eckoro Mupa

Cucrema opranndeckoro mupa. Knaccudukanust opranuzmoB. OCHOBHBIE
CUCTEMAaTUYECKUE KaTETOPUU: LAPCTBO, THUII (OTEN), KJIacc, OTps (MOPsI0K),
CEMENCTBO, PO, BUJ, UX COITOAUYNHEHHOCTb.

[TapcTBO OGakTepuii, 0COOEHHOCTHU CTPOEHUS U KUZHEAEATEIBHOCTH.

Bupycs! - HekneTounble (opMbl. Mepsl pouiIakTUKU 3a001€BaHUM,
BbI3bIBAEMBIX BUPYCaMU

MHoroo0pa3ue 1 3BOJTIONHUA )KUBOH MPUPOIABI

VYyuenue 00 3BoOIIMK OpraHudeckoro mupa. Y.J[apBuH - 0CHOBOMOJIOKHUK
y4eHHsI 00 IBOJIIOIMH. J[BIKYIIME CHITBI SBOJTIOIMH: HACJICICTBEHHAS
M3MEHYHMBOCTh, OOpH0A 32 CYIIECTBOBAaHUE, €CTECTBEHHBIN 0TOOP. MICKyCCTBEHHBIN
oTOOp. Pe3ynbTathl HBOTIONMU: MHOTOO0pa3ue BU0B, TPUCIIOCOOIEHHOCTD
OpraHU3MOB K cpeJie OOUTaHUS.

IIpu3Haku »KUBBIX OPraHN3MOB

[Tpu3HaKky >KMBBIX OPraHU3MOB, UX MPOSIBIICHUE Y PACTEHUH, )KUBOTHBIX, TPHOOB U
OaKTepHil: KJIETOYHOE CTPOEHUE, 0COOCHHOCTH XMMUYECKOTO COCTaBa, 0OMEH
BEILIECTB U NIPEBPALEHUS SHEPTUHU, POCT, PA3BUTHUE,PA3MHOKEHUE, TBUKEHHE,
pa3IpakuMOCTh, MPUCITOCOOJIEHHOCTD K Cpejie OOUTaHUS.

KiileTouHoe cTpoeHre OpraHu3MOB KaK JOKa3aTeIbCTBO UX POJICTBA, €IMHCTBA
YKABOW MPUPOBI.

Crpoenue knetku. Kinetku pacrenuii, rpu0boB, OaKkTepuid, )KUBOTHBIX. | '€HbI 1
XpOMOCOMBI. JlenieHue KJIeTKH OCHOBA Pa3MHOKEHHUS, pOCTa U PA3BUTHUS
opranu3MoB. HapytieHust B cTpoeHUd U PyHKIIMOHUPOBAHUM KJIETOK- OJTHA U3
PUYKH 3a00J€BaHUN OPTraHU3MOB.

Oco0eHHOCTH XMMHUYECKOT0 COCTaBa KUBBIX OpraHu3MoB. Heopranuueckue u
OpraHUYeCcKue BEIIECTBA,UX poib B opranu3zMe. OOMeH BEIIECTB U IPEBPAILICHUS
SHEPI'UM — MPU3HAK KUBBIX OPTraHU3MOB. POCT U pa3BuUTHE OPraHU3MOB.
Pa3zmuoxenue. becnosioe u nosioBoe pazmHoxeHue. [10J10BbIe KIIETKU.
O1u1010TBOPEHHUE.

HacneacTtBeHHOCTh M1 I3BMEHUHUBOCTD - CBOMCTBA Opranu3moB. Hacneacreennas u
HEHACJIE/ICTBEHHAs U3MEHUMUBOCTh. | €HETHKA - HAyKa O 3aKOHOMEPHOCTIX
HACIIEJICTBEHHOCTH U U3MEHYMBOCTU. HacnecTBeHHOCTh U KBMEHYMBOCTD -
OCHOBA UCKYycCTBEeHHOTr0 oTOopa. [lopoaa, copt. [IpuMeHeHue 3HaHUM 0
HACJIEJICTBEHHOCTH M U3BMEHYMBOCTH, HCKYCCTBEHHOM OTOOPE MPU BHIBEIACHUHU
HOBBIX MOPOJ ¥ COPTOB. [Iprembl BoIpalliuBaHus U pa3BeJeHUS KYJIbTYPHBIX
pacTeHUI U TOMAIIIHUX KUBOTHBIX, YXO0/a 32 HUMH.

Pa3nooOpa3ue opranu3aium >KUBbIX 00BEKTOB: KJI€TKa, OpraHu3M, BUJI,
skocuctemMa. OHOKIETOYHBIE U MHOTOKJIETOYHBIE OpraHu3Mbl. TKaHU, OpPTraHbl,
CUCTEMbI OPTaHOB, UX B3aUMOCBSI3b KaK OCHOBA I[EJIOCTHOCTH MHOTOKJIETOUYHOT'O
opranusmMa. [IpuzHaku Buga. IKocucTEMA.

B3auMocBsI3M OPraHu3MoOB U OKPY KaloUIel cpeabl

DKOJIOrus - HayKa 0 B3aUMOCBSI35IX OPraHU3MOB U OKpYy»arouien cpeanl. Cpena -
WCTOYHUK BEIIECTB,Y)HEPTUU U HHPOPMAIHH. DKOJIOTHIECKUE (haKTOPHI:



abnoTnyeckne, OMOTUUECKHE, AHTPOTIOTEHHBIC, UX BIMSHUEHA OPTaHU3MBI.
[Ipucnoco6ieHus: OpraHu3MoB K pa3IndHbIM SKOJIOTUYECKUM (PaKTOpaM.
DKOCHCTeMHasi OpraHu3alus >KUBOM MPUPObL. DKocucTeMbl. CTpyKTypa
sKocucTeMsl. [IuieBbie CBSI3U B SKOCUCTEME.

KpyroBopoT BelecTB 1 mpeBpalleHus 3Hepruu B skocucteme. Posb
MPOU3BOAUTEIIEH, TOTPEOUTENEH U pa3pyLIUTEIeH OPraHMuYeCKIX BEIleCTB B
HKOCUCTEMAaX M KPYrOBOPOTE BEHIECTB B IPUPOJIE.

[TomynAnusi- 3I€MEHT SKOCUCTEMBI. THUIbI B3aUMOIEVCTBUS PA3HBIX BUJIOB
(KOHKYpEHIHSI, XHITHHYECTBO, CHMOMO3, TApa3UTU3M ).

ArposkocucteMbl. OCOOEHHOCTH arpO3KOCUCTEM.

buocdepa-rinodansHas sxocucreMa. B.J. Bepraackuii- 0CHOBOIIONIOXHHUK YICHHUS
o ouocepe. I'panutsl buochepsl. Pacnipoctpanenue u posib )KUBOTO BELIESCTBA B
ounocdepe. Posb uenoseka B buocdepe.

DKoJiIoruyecKkue mpoodIeMbl, UX BIUSHUE Ha COOCTBEHHYIO JKU3Hb, )KU3Hb JPYTUX
JIOJIeH: TApHUKOBBIN 3P HEKT, KUCIOTHBIEC TOXK/IU, OMTYCTHIHUBAHUE, CBEJICHUE
JecoB, nosiBiicHUE “O30HOBBIX JIBIP~, 3arPSI3HEHUE OKPY’KAIOIIECH CPEIbI.
[TocnencTBust 1eATeTbHOCTH YEIOBEKA B 9KOCUCTEMAX, BIUSHUE COOCTBEHHBIX
MOCTYIIKOB Ha >KUBBIE OPTaHU3MbBI U IKOCUCTEMBI.

TemaTnueckoe IJIAHUPOBAHUE

Paznenn 7 xmacc (koa-Bo 9acoB) | 8 kimacc (Koi-Bo 9acoB) | 9 ximace (K01-BO 9acoB)

buonorns kax lu lu lu
Hayka. MeToibl
onoorun

Cucrema 114 44
OpPraHHYECKOr0
MUpa

MHuoroobpasue u 384 164
SBOJIIOLUS KUBOU
PUPOBI

IIpusHaku xuBbIX | 8 4 3y 204
OpraHM3MOB

Bsaumocss3u 54 224
OpraHu3MOB U
OKpY>KaroImen
Cpelibl

Ye10BEK U €10 60 g
3J10POBbE

IIpomexyTounas lu. lu. -
aTTecTanus

Peseps: 64 54 74

Hroro: 70 4 704 704
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