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PabGouass mporpamma B 6 kjacce mo mnpeamery «buonorus»  coctaBieHO
corjacHo mnporpamMme 6 kinacc «buonorus. Pa3sHooOpasue OpraHu3MOB:
JOsIIGPHBIE, pACTeHUsI, TPUOBI, JTUIIAMHUKWY».00pa3zoBaTeabHoM cuctembl «lllkomna
2100». Astoper: A.A. Baxpymes, A.C. Payruan. CoopHuk nporpamm. Crapmias
mkoma. OcuoBHas mkona/llox pen. .M. ®empamreitna. — M.:bamacc, 2010.
bazoseiii yueoOnuk C.H. Jlossrun, A.A. Baxpymes, A.C. Paytuan. buosnorus 6 ki
(O Tex, kTO pacrteT, HO He Oeraet) M.: banacc, 2007

[InanupoBanue paccuutano Ha 34 yacoB, 1 pa3 B Henmemto. [lnmaHupoBanue
BKJIFOYAET CIEAYIOIINE Pa3/Ieibl:

1. Beenenue.

. bakrepun

. I'pudbI

. Huzmmue pacrenns

. JInmanHuku

. BeIcmme crnopoBble pacTeHUs
. 'onocemeHHbIe pacTeHUA

. LIBeTkOBBIE pacTeHUs

O 0 3 N L & W N

. CoobmiectBa

KoHTposib 32 ycBoeHHEM MaTepHraia OCyIIECTBISIETCS TOCPECTBOM MPOBEACHUS
12 nmaGoparopHbix paboT («YCTpOHNCTBO MHMKpOCKONa H padoTa € HUMY,
«PaccmaTpuBanue TU(OB TUIECHEBBIX TPUOOB € TIOMOIIBIO MHUKPOCKOIAy,
«/3ydeHune BHEUIHETO CTPOEHUSI APOXIKEN C IMMOMOIIBIO MUKpPOCKomay, «3yuenue
CTPOCHHUSI KUBBIX KIETOK KOXHIbI JIyKa, KJIETOK JUCTHhEB DIIOAEHU WIHU
BAIMCCHEpUM», «M3ydeHue cCrTpoeHus Boaopocien», «V3ydueHue BHEIIHEro
CTPOCHHUSI MXOB», «l/3yueHHe CTpOEHHsI TKaHEHd Ha MOCTOSIHHBIX Mpernaparaxy,
«M3yueHne ctpoeHus UBETKOB», «lIpoBeneHue OMNBITOB MO M3YYEHHIO COCTaBa
nouBb», «OnucaHue IBYAOJbHOIO pacTeHus Mo Iiany», «lIpopamnBanue cemsiH
bacomn», «lIpopammBanue kiyOHEH Kaptodens».), a Takxke 1 mpakTuyeckas
pabora «Habmonenne 3a Ce30HHBIMU U3MEHEHUSIMU B TIPUPOJIE».

KanenmapHo — Tematudeckoe IIaHUpOBaHUE OGOPMIICHO B BHJE TaOJMIIHI,
BKJItOUaroUieil B cebs MHpOpMalMIO O HOMEpE YpOKa, KOJUYECTBE YacCOB,
3aIUTAaHUPOBAHHOW M (paKTUUYECKOM JJaTe MPOBEICHUS YPOKa, TEME YPOKa, Ha3BaHUs
Ja00paTOPHBIX pabOT, IOMAIIIHEE 3aJaHue.



8 xmacc A.A. Baxpymes, A.C. Payruan: 8 knacc «buonorus»» O6pazoBaTenpHas
cucrema «Illkomna 2100» Coopuuk nmporpamm. OcHoBHas 1mkoia. Ctapias mkosa/
nox Hayy. pea. J.U.®enpamreiina.-M.: banace, 2010. Yuyeonuk: A.A. Baxpyes,
Bbypckuii O.B., I'.0.,Paytun A.C. buonoru. [1o3naii ce6si- M.: banacc 2009

[InanupoBanue paccuntaHo Ha 68 dacos, 2 pa3a B Hexemoo. [lnanupoBanue
BKJIIOYAET CIEAYIOUIUE Pa3IeIbl:

1. Beenenue

2. Teno yenoBeKa — Kak CaMOCTOSITENbHBIA OPraHNu3M

3. CTpykTypa ¥ (yHKIIMH YE€JIOBEUECKOTO Tea

4. Kak obecrnieunBaeTcs 1IeJIOCTHOCTh OPraHu3Ma

5. JIBu>KeHuE 1 OOMEH BEILIECTB B OPraHU3MeE

6. IlocTOSSHCTBO BHYTpPEHHEW Cpelbl €CTh YCJIOBHE CBOOOJHOU U

HE3aBUCUMOM KU3HU

KonTposb 3a ycBoeHHEM MaTepuala OCYIIECTBIISETCS TOCPEICTBOM MPOBEACHUS 9
JabopaTopHbIX paboTr («3HAKOMCTBO C TpemaparaMu KJIETOK W TKaHEi»,
«PaccmarpuBanmne mpemnapara Ma3ka KpoBmu», «M3MepeHne 4acToThl MyJbca 10 |
nocie Harpy3km», «OmnpeneneHue MpU BHEIIHEM OCMOTPE MECTOMNOJIOKEHUS
KOCTEM Ha Teje»,
«CocTaB BABIXa€MOTO M BBIIBIXa€MOTO BO3[yXa, pacueT >KU3HEHHOH EMKOCTH
Jerkux»,«JleictBue (pepMEeHTOB CIIIOHBI Ha Kpaxmain», «CocTaBlieHHUE pallioHay,
«[IpoBepbTe cBOIO mamsATh», «OOHAPYKEHHE «CIETOro TMATHA», « 3PAdyKOBBIH
pediiexcy).

KanennapHo — TemaTnueckoe IiaHupoBaHue OPOPMIIEHO B BUJE TaOJHIIbI,
BKJIIOYaronieil B ce0ss MHPOpMaLMIO O HOMEpe YypOKa, KOJIMYECTBE 4YacCOB,
3alJIaHUPOBAHHOW U (DaKTHUYECKOH 1aTe MPOBEJCHUS YPOKe, TeME ypOKa, Ha3BaHUs

71a00paTOPHBIX U MPAKTUYECKUX PadOT, TOMAITHEE 3ajaHuE.

9 knacc Kypc 6uonoeuu nocmpoen 6 coomsemcmeuu ¢ Iocyoapcmeennvim
cTaHaapToM obmiero obpasoBanus (mpuka3 MunuctepctBa obpazoBanusi PO ot



05.03.2004 Ne 1089). On paccuutan Ha u3ydeHue Ouonoruu B 6-9 Kimaccax B
TeueHue 245 dacoB (B 6-M kjacce - 34 yacoB, B 7-9 ki1accax - 1o 68 yacoB KaxIblii
roju).

- buonorus. OcHoBel 0011el 6nooruu 68 4 (9 kiacc)

[Iporpamma cocTaBieHa B coOOTBeTCTBUU ¢ (Opa3oBaTelbHON MPOrpaMmoin
«xona 2100». B pamkax 3toil CHUCTEMBI Ka)IbIi IIKOJBHBINA MPEIMET, B TOM
yycie W OMOJIOTHS, CBOMMHU IENIAMH, 3aJja4yaMH U COJEpX)aHUEM O0Opa30BaHUs
JOJDKEH CIIOCOOCTBOBATH (hOPMHUPOBAHUIO (PYHKITMOHAIHHO TPAMOTHOW JTUYHOCTH,
T.€. YEeJOBEKa, KOTOPHI CMOXET AaKTUBHO TIOJIb30BATHCS CBOMMH 3HAHUSIMH,
MOCTOSTHHO YYUTHCSI U OCBAaWBAaTh HOBBIC 3HAHMSI BCIO KU3Hb.

OoOpasoBarenbHas cucrema «llkona 2100». Ilexaroruka 3apaBoro cmsiciaa. — M.:
M3n. nom PAO; bamacc, 2003, c. 72-141.

N3yyenue OMOJIOTMH Ha CTYIIEHH OCHOBHOTO 00I1Iero 00pa3oBaHus HAMPABJICHO Ha
JOCTHKEHHE CIEAYIOIINX

enen:

OCBOCHHE 3HAHUUN O POJIM OMOJIOTMYECKOW HayKd B (POPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHOHAYYHON KapTHHBI MHUpPA; METOAaX MO3HAHUS >KUBOU MPHUPOJIBI; O
JKUBOM  MpUpPOJIE U  TPUCYIIMX €H  3aKOHOMEPHOCTAX; O  CTPOCHHUH,
KU3BHENIEATEIIbHOCTH U Cpeloo0pasyroel poiii KUBbIX OPTaHU3MOB; O YEJIOBEKE
KaK OMOCOIMATBLHOM CYIIIECTBE;

OBJIAJICHNEC YMCHHUSAMHU TIPUMCHITh OWOJIOTMYECKUE 3HAHUSA I OOBSICHCHHS
MIPOIIECCOB M SIBJICHWH JKWBOW TMPUPOIBI, >KU3HEACATEIHHOCTH COOCTBEHHOTO
OpraHu3Ma; UCTOIb30BaTh HH(POPMAIIMIO O COBPEMEHHBIX JIOCTIKEHUAX B 00JIaCTH
OMOJOrMM M DKOJOTMH, O (akTopax 3I0pOBbs U puUCKA; padoTarth C
OMOJOTUYECKUMH TIPUOOpaMH, HWHCTPYMEHTAMH, CIPAaBOYHHKAMU; IPOBOIHTH
HaOJI0/ICHUST 3a OMOJIOTUYECKHUMHU OOBEKTAMU U COCTOSIHUEM €Tr0 COOCTBEHHOTO
OopraHu3mMa, OMOJIOTUYECKHUE IKCIIEPUMEHTHI;

pa3BUTHE TIO3HABATEIbHBIX MHTEPECOB, WHTEIUICKTYalbHBIX M TBOPYECKHUX
CIIOCOOHOCTEM B Tpoliecce MPOBEACHHS HAOIIOJEHUN 3a KMBBIMH OpraHW3MaMH,
OMOJIOTUYECKUX  DKCHEPUMEHTOB, pPabOThl € Pa3IMYHBIMU  HCTOYHUKAMH
uHbopMaIuy;

BOCITUTAHWE TO3UTHBHOTO IIEHHOCTHOTO OTHONICHHWS K JKUBOW TPUPOJE,
COOCTBEHHOMY 3/JIOPOBBIO M 3JI0POBBIO JPYTUX JIIOJICH; KYJIbTYpPhl TOBEACHHUS B
TIPUPOJIE;

dbopMupoOBaHUE CIIOCOOHOCTH M TOTOBHOCTH MCIOJIb30BaTh MPUOOPETEHHBIC
3HAHHS U YMCHHS B MIOBCETHCBHOW JKMU3HM JIUISA YXOJIa 32 pACTCHUSMH, IOMAITHUMHU
YKUBOTHBIMH, 3a00THI 0 COOCTBEHHOM 3JIOPOBBE, OKA3aHM TIEPBOM TTOMOIIHU ceOe U
OKPYXKAIOIIUM; OIEHKH TIOCIEACTBUH CBOEH JCATEIHHOCTH IO OTHOIICHHUIO K
IPUPOIHONW Cpele, COOCTBEHHOMY OpPTraHHW3MYy, 370POBBIO JIPYTUX JIFOJEH, IS
COOJIIO/IEHHUS TTPABUJI TTOBEJICHUSI B OKPYKAIOIIEH Cpele, HOPM 370pOBOTO 00pasa
KU3HH, TMPOPUIAKTAKN 3a00JIEBaHMA, TpaBMaTh3Ma M CTPECCOB, BPEIHBIX
npusbrdek, BUY-undexunu.

[Iporpamma mnpemgycmarpuBaeTr GOPMHPOBAHHME Y YYAIIUXCA OOMICy4eOHBIX
YMEHUW W HaBBIKOB, YHHBEPCAIBHBIX CIIOCOOOB MEATETLHOCTH M KITHOYEBBIX
KOMITETCHIIWA. B 7TOM HampaBieHUW NMPUOPUTETHBIMU JJIsI y4EOHOTO TpeaMeTa



«buonorus» Ha CTYIEHH OCHOBHOrO 00miero oOpa3oBaHUS  SIBJISIFOTCS:
pacrno3HaBaHle 00bEKTOB, CPABHEHUE, KIacCUUKAIIK, aHATIN3, OI[EHKA.
[TpuHIMnel 0TOOpa OCHOBHOTO W JOMOJHUTEIBHOIO COJEpKaHUS B Pabovylo
porpamMMmy CBsI3aHBI C MPEEMCTBEHHOCTBIO 1ieJiell 00pa3oBaHUSl Ha Pa3IUYHBIX
CTYNEHSIX W YPOBHSAX OOY4YEHUS, JIOTUKOW BHYTPHUIIPEAMETHBIX CBSI3€H, a TaKkxke
BO3PACTHBIMU OCOOCHHOCTSIMU Pa3BUTHS yUAILIUXCSI.

[Ipu pa3zpaboTke mporpaMmbl YYUTHIBAIUCH MEKIpEAMETHbIe CBs3U. s Kypca
OMOIOTHH 0COOCHHO Ba)KHBI MEXKIIPEAMETHBIE CBA3H C Kypcamu (PU3UKU, XUMUHU U
reorpaduu, MOCKOJIBbKY B OCHOBE MHOTHX OMOJIOTHYECKHX MPOIIECCOB U SIBJICHUMN
Jexxar  (U3MKO-XMMHYECKHE TMPOLECChl M fABJICHUSA, a  OOJIBIIMHCTBO
OOIIEOMOIOTUYECKUX ~TEOPETHUECKUX TMOHSATHH MEXKIPEAMETHB IO  CBOEH
CYILIHOCTH.

B 9 xiacce mpegycmaTpuBaeTcsl U3y4YEHHE TEOPETUYECKUX M MPUKIIATHBIX OCHOB
oOieit Onosioruu.. B Hell coxpaHeHbl Bce pa3zieibl U TEMbI, U3y4yaeMble B CpEeIHEH
o011e00pa3oBaTeIbHON MIKOJIE, OJHAKO COAEpXaHHE KaXJI0ro ydeOHOro OJoka
YIPOILEHO B COOTBETCTBUU C BO3PACTHBIMH OCOOEHHOCTSMHM OOYYaroIMXcs U C
y4eToM 00pa30BaTeIbHOTO YPOBHA. OJTO HAILIO CBOE OTpakeHHWE B paboueit
porpamMme B 4aCTH TPeOOBaHUI K MOJITOTOBKE BBIITYCKHUKOB, YPOBEHb KOTOPHIX B
3HAUUTEILHON CTENEeHH OTJIMYAETCS OT YPOBHS TpeOOBaHWM, KaK B OTHOUICHUH
KOHTPOJUPYEMOT0o 00beMa COIepIKaHUs, TaK U B OTHOIICHUH TIPOBEPSIEMBIX BHUJIOB
NEeSATETbHOCTH.

CuctemMa ypOKOB OpHEHTHPOBaHAa HA (POPMHUPOBAHUE AKTUBHOW JIMYHOCTH,
MOTHMBHUPOBAHHON Ha camMo0Opa3oBaHHE, 00afaroeld JOCTAaTOUYHBIMUA HaBbIKAMU
U TICUXOJOTMYECKMMH YCTAaHOBKAMU K CaMOCTOSITEIBHOMY IOHUCKY, OTOOpY,
aHanu3y M HCHOoJb30BaHMIO uWH(popmanuu. Ocoboe BHUMAaHHE YIENSIETCS
MO3HABATEIbHOM  AKTUBHOCTH  YYaIlUXCSA, MX  MOTHUBHUPOBAHHOCTH K
CaMOCTOSITeIIbHOM y4eOHOM paboTe.

Conep:kanue y4eOHOT0 npeamera
6 kiacc
Brenenue (14)



buonorus - Hayka o ®HUBBIX opranu3max. OOMeH BEIIEeCTB, pa3IpakUMOCThb, POCT
U Pa3MHOXEHHE - CBOICTBAa JKHMBBIX OpraHuM3MOB. lIpHcrocoOJIEHHOCTh KUBBIX
OpPraHU3MOB K YCJIIOBHSM KHU3HU.

Yacte 1. baktepuu (44)

baktepun — Menkue OJHOKJIETOYHBIE OPraHU3MbI, OOUTAIOIIME B OJHOPOIHOM
cpene. CrpoeHne U OOMEH BellecTB OakTepuanbHOM KieTku. Kak npoucxomut
HacjenoBanue, posib MoJieKkyisl JIHK B pasMHOXeHMM OpraHu3MoB. PazMHOXeHuE
MUKpoOOB. Ponp Gakrepuii B Hamiel ku3HU (00J€3HETBOPHBIC, HCTIOIL3YEMBIC B
MIPOM3BOJICTBE, PEAYLEHTH B MPHUPOAHBIX dKOCHCTEMax, Mojie3Has MHKpodiIopa
OpraHu3Ma: Ha KOXe, BO PTY, B KHIICYHUKE).

YacTtsp 2. I'pubsi (3 u)

CrpoeHne KIETKHU AIEPHBIX OPraHu3MOB. JDYKAPHUOTHI.

['pubel — rereporpodsl (carnporpodsl). CTpoEHUE U KU3HEAEITEIBHOCTh IPHOOB.
[lepenoc BemiecTBa Ha OOJbIINE PACCTOSHUS U POJIb MULEIMS B 3TOM IpOILIECCE.
Pa3MHokeHne rpu0oB.

Poinb rpuboB B 6uoctepe u B xu3HU yenoBeka. [IpakTuueckoe 3HaueHue rpuodoB.
CbenoOHbIE U SII0BUThIE TPUOBI CBOEH MECTHOCTH.

JlabopamopHhwvie pabomui.

1. YcTpoiicTBO MUKpOCKOIIa U paboTa ¢ HUM.

2. PaccmaTtpuBaHue ru(oOB IJIECHEBBIX TPUOOB C MOMOIIBIO MUKPOCKOTIA.

3. 3ydyeHune BHEIIHETO CTPOEHUS APOKIKEN C MOMOLIBIO MUKPOCKOA.

Yacts 3. Huzmue pacrenus (3 4)

Pactenus — aBroTpods (2 4.)

Pacrenust — npou3BoAUTENN. DKOJOTUYECKAS POJIb ABTOTPOQOB.

®orocunte3. Xinopopumi. CrpoeHne H (PYHKIUMM pPACTUTEIBHOM KIIETKH.
Xnopomnact. Bakyonb. OOMeH BewiecTB pacTeHHs: (OTOCHHTE3 M JIbIXaHHE
pacteHuid. MuHepaabHOE MUTAHUE PACTEHUM.

JlabopamopHvie pabomui.

4. 3y4yeHue CTpOEHHUs KUBBIX KJIETOK KOKHIIBI JyKa, KJIETOK JUCTHEB 3JI0IEH WIIN
BaJIMCCHEPHHU.

Boaopocnu (1 4.)

Cpena Bojopocieid — Boga. OIHOKIETOUYHBIE BOJAOPOCIU. MHOTOKJIETOUYHBIC
BOJIOPOCIH U UX CTpOeHuE: ciioeBulle. [[maHKTOHHBIE 1 OEHTOCHBIE BOJIOPOCIIH.
JlabopamopHhwvie pabomui.

5. 3ydeHune cTpoeHus BOIOPOCIIEN.

Yacrs 4. JIumaiinuku (1 1)

JInmaitHuky - cuMOuoTHYeckue opraHu3mbl. CTpO€HHE W KU3HBb JIMIIAHHUKOB.
DKoJioruyeckas poiib JUIIAHMKOB. MHOT000Opasue JIMIaiHUKOB. X035HCTBEHHOE
3HAYECHHUE JINIIIAaHHUKOB.

Yacts 7. Beicuiue pactenus (20 )

Briciiue ciopoBbie pacteHus (3 u)

Breixon pactenuit Ha cynry. Mxu — «3eMHOBOAHbBIE pacTeHus». JIUCT u cTebens.
Cocynpl ¥ UX 3HaYCHHE B Ha3€MHBIX yCIOBUSX. 3eJeHbIe U carHoBbie MxH. Poib
MXOB B Onoc(epe 1 )KU3HU YeloBeKa.

Tkanu. OCHOBHBIE TpyNIbl TKaHEeW. OpraHsl pacTeHUS.



[InayHpl, XBOIIM U NATOPOTHUKHU. [10sBIIEHNE TOKPOBHBIX U MPOBOASALINX TKAHEH.
CrtpoeHue U KU3HEHHBIN 1K MJIayHa, XBOIa U ManopoTHuka. Pois B Onocdepe
Y B )KU3HU YEJIOBEKA.

Jlabopamophwvie pabomui.

6. M3ydyeHue BHEIIHETO CTPOEHUSI MXOB.

7. I3ydeHue CTpoeHUs TKaHEH PacTEHUs Ha MOCTOSIHHBIX MperapaTax.
["omocemsHHbIE pacTeHus (1 4.)

OcBoeHue 3acylUIMBBIX TEppUTOpUi. Pa3MHOXKEHHME M JKU3HEHHBIA LUK Ha
npuMepe XBOWHBIX (rameTouT obOpasyeTcsi BHyTpu cropodwuta). OmnbuieHue,
CO3pEBaHUE CEMSIH, IPOPACTaHUE.

[IBeTkoBBIC pacTenus (17 4.)

CtpoeHre U OCHOBHBIE OpraHbl LIBETKOBOTO pacTeHus. L[BETOK — opraH moyioBoro
Pa3MHOXXEHUSI PACTEHUM, CTpOEHHE U MHOrooOpas3ue 1BETKOB. DyHKIMU yacTen
nBeTrka. JKW3HEHHBIM LHKJI LBETKOBOro pacrteHus. I[lomoBoe pa3MHOXeHUE
pactenuii. OnbuieHue u ero popmel. COLBETHSI — CPEACTBO OOJIETYUTh ONBUICHUE.
Tunet  coneruir. @PopMuUpOBaHHME CEMEHM U IUIoAa, UX  (QYHKIHUU.
Pacnipoctpanenune minonoB u cemsiH. Ctpoenue cemenu. [Ipopacranue cemsH.
Kopensb, ero ctpoenue, popmupoBanue u pyHKIUN (MEXaHUYeCKasi, MOTJIOIIEHNE
BOJbl U MUHEpaibHbIX BemiecTB). [louBa u ee ponb B *u3HU pacTeHusa. Poib
ynoOpeHuil  Juisi  BO3JETBbIBAaHUS  KyJIbTYypHbIX  pacteHuil. CrpoeHue u
dbopmupoBanue moodera. [louka. Bumousmenenus: moOera: KiIyOeHb, JIYKOBHIIA,
kopHeuiie. Ctebens u ero crpoenue. [IpoBenenue BemectB. Keunnema u diiosma
B crebune. KamOwmii. JIuct, ero ctpoenue u GpyHKUIUU.

BereratuBHOE pa3MHOXKEHUE PACTEHUM, €0 POPMBI.

3HaYCHHUE BETKOBBIX PACTEHUN B XKU3HU YETIOBEKA.

Cucrematnka UBETKOBBIX pacTeHHil. OIHOAOJBHBIE W JBYJOJIbHBIE PACTEHUS.
MHoroo6pa3ue u XO34MCTBEHHOE 3HAUYEHUE PO3OLBETHBIX, MOTBUIBKOBBIX,
IIACJICHOBBIX, 30HTHUYHBIX M 3JIAKOB Ha IPUMEPE PACTEHUH CBOEM MECTHOCTH.
Baxueiimme rpynnsl KyJabTypPHBIX PAaCTEHHUH, BBIPAIIUBAEMbIE B CBOEM MECTHOCTH.
JlabopamopHvie pabomui.

8. IIpoBeieHHE ONBITOB 10 U3YYEHHUIO COCTABA MOYBHI.

9. 3ydyeHue cTpoeHUs 1IBETKOB.

10. Onucanue ABYJOJIBHOIO PACTEHUS 1O IJIAHY.

11. IlpopammBanue cemsiH (hacoiu.

12. IIpopammBanue Ki1yOHs KapToders.

Yacts 5. Coobmrectna (1 u)

PactutensHoe coobimiectBo. OCHOBHBIC KW3HEHHBIE (OPMBI pacTeHU (IIepeBo,
KyCTapHHUK, TPaBSIHUCTOE pacTeHue). B3auMocBs3b pacTeHuil Apyr ¢ IPyrom U C
JIPYTUMU KUBbIMU opranuzMamu. Cool1iecTBa Jjieca, Jyra, CTeu U pojib paCTeHUN
B HUX. 3HAUCHHE COOOIIECTB B KU3HU YeoBeka. OXpaHa pacTCHHM.
Ipaxmuueckas paboma. HaGmoaeHus 3a CE30HHBIMU U3MEHEHHUSIMH B IPUPOJIE.

7 Kkiace

Yacts 1. KTo Takue xuBoTHBIE (7 )

Cpasnumenvhulti Memoo (3 u).



[lenp HaykuW - TpeACKa3aHHE€ HA OCHOBE oOnbiTa. CpaBHUTEIBHBIA METO/I.
CpaBHEHHE MO CYLIECTBEHHBIM M COOTBETCTBEHHBIM Ipu3Hakam. [‘omosorus -
CYILIECTBEHHOE CXOJCTBO, YHACIEIOBAaHHOE OT mOpeakoB. [Ipu3Haku romosioruu
OpraHoOB: CXOJHBIM HAOOp yacTel, CXOJHOE MOJOKEHHE OopraHa Cpenu APYTHX,
HaJIM4YME TPOMEKYTOUHBIX (GOpM. AHAIOTUS - MOBEPXHOCTHOE CXOJICTBO, HE
CBSI3aHHOE C OOIIHOCTBIO MPOUCXOXKICHHUSL.

Cucremaruka. HcKycCTBEHHass M €CTECTBEHHass cHCTeMbl. CHcTeMarnyeckas
rpynmna. [1nan cTpoeHus - KOMIUIEKC OPTaHOB C UX B3aUMOCBSI3SIMHU, CBOMCTBEHHBIX
OpraHu3mam ONPEIEIICHHOU CUCTEMATUYECKOU IPYIIBL. OcCHOBHBIE
CUCTEMATUYECKUE KaTETOPUH: BU, POJI, CEMEUCTBO, OTPS, KJIACC, TUIIL, IAPCTBO.
Omaudust H#CUBOMHBIX OM OpY2UX OpeaHu3mMos (4 ).

Crpoenue  kieTok. IIpeuMymiecTBO  siIEPHBIX  OpPraHU3MOB —  3alllUTa
HACJIEICTBEHHOI0 MaTepHuaa OT mpoiecca oOOMeHa BEIIECTB B KieTke. Pa3ienenue
TpyJla MeXay opraHougamu. [lnan cTpoeHHs KUBOTHOM KIIETKH. ABTOTPO(HBIN,
reTepoTpodHBIA U OCMOTPOQHBIN CIIOCOOBI TUTAHMS.

CymuiecTBeHHbIE MPU3HAKU, 0OBETUHAIONINE BCEX KUBOTHBIX, OTIMYAIOIINE UX OT
JPYrUX  TPYIIl ~ OpPraHu3MoB  (HaduW4We  MHINEBAPEHUS,  MOJABHXHOCTbD,
YyBCTBUTEJIBHOCTh, AaKTUBHBIN 00OMEH BerlecTB). VICKII0ueHus U3 rpaBuia.
XapakTepHble CBOWCTBAa JIOSIZICPHBIX, PACTCHHM, TPUOOB U JUIIANHUKOB.
KoMOuHanmy npu3HaKoB, OTIMYAIOIIUX >KUBOTHBIX OT JAPYTUX TPYMI (CIOCOOBI
MUTaHUS, IBUKEHUSI, IOBEJCHUE, POJIb B SKOCUCTEME).

Yacrs 2. [Ipocreiimme (4 )

[Iman ctpoenuss mnpocrenmmnx. JKU3HENEATENBHOCTh MPOCTEHIIUX HA TPUMEPE
ameObl u uHQy30pun-Tydensku. [Ipumepsl MHOTOOOpa3us npocreimmx. Boga —
Cpelia aKTUBHOM KU3HU MPOCTEUIINX.

[TonsTre o )ku3HeHHOM HUKJIE. JKHU3HEHHbIE TUKIIBI TPOCTeNIuX (ameba, IBIIICHA,
rperapuHa, UHQy30pus, MaJISIPUNHBINA MIJIa3MOIUH ).

Ponp mpocreiimux B Ouocdepe W ku3HU uyenoBeka. Ponb Qopamunudep u
paauonspuii B 00pa30oBaHWUU OCAJOYHBIX TOPOJ; POJb  MapPa3UTUUYECKHX
MPOCTEUIIUX B PETYJSIIIUM YUCICHHOCTH TIO3BOHOYHBIX; OOJIE3HH YETIOBEKA,
BBI3bIBAEMBIE  MPOCTEUINMMH  (HA TMpPUMEpPEe  MAJISIPUHUHOIO  IUIA3MOJUSA).
[IpencraBienne o IPUPOAHBIX OUarax WHMOEKITMOHHBIX 3a00JICBaHHM.
Jlabopamophwvie pabomsi. Habnronenue nHdy30pHii.

Yacts 3. Huzmive MHOTOKIIETOUHBIE (8 1)

[IpeumyniecTBa M HEJOCTATKM MHOTOKJIETOUYHOCTU. PazneneHue Tpyna MeExmy
KJIETKAMHU M B3aUMO3aBHCHUMOCTh KJIETOK pa3HbiX TUMNOB. Koopaunanus (yHKIun
KJIeToK. ['yOku. Perenepanusi HU3IMIMX MHOTOKJIETOYHBIX.

Kuie4HonoaocTHple — HACTOSIIME MHOTOKJIETOYHBIE KUBOTHBIE. JIByXCIOWHOE
CTPOCHME U MOSBJIICHUE HACTOSAIIMX TKaHEH. BO3HMKHOBEHHE KHILIEYHOM ITOJIOCTH
U TIOJIOCTHOTO nuiueBapenus. HepBHas cucrema. [lomun m menysa — )KU3HEHHBIE
¢dopmbl. Ku3HeneaTeabHOCTh U KU3HEHHBIE UKJIBI TUAPOUIHBIX U CHUGPOUIHBIX
KMIIIEYHOIIOJIOCTHBIX, KOPAJUIOBBIX ITOJMIOB. UepenoBaHue IOKOJIEHHU. Teopus
IIPOUCXOKICHHS KOPAJUIOBBIX OCTpoBOB Y. JlapBuHa.



Oco0eHHOCTH  pa3MHOXKEHHUS M KU3HEHHBIA I[MKJI  KUIICYHOMOJOCTHBIX.
MHoroo6pasue KHILIeYHONOJOCTHBIX.

[Inockue 4epBn — mnon3apommye KXUBOTHBIE. [lOsBIIEHHE KOXHOMYCKYJIBHOIO
MEIIKa, ME30[EPMBbI, BBIICIUTEIBHOM cUCTeMbl. KH3HEHNEATENbHOCTh U
KU3HEHHBIE LUKIbl CBOOOJHOXKUBYILEIO W Mapa3UTUYECKUX IJIOCKUX YEpPBEH.
[Tpucniocobnenust k mapazutusMmy. KHU3HENEATEIbHOCTh U JKU3HEHHBIC ITUKIIBI
COCaJIbIIMKOB U JICHTOYHBIX YepBel. Mepbl NpOPUITAKTUKY 3apa’KEHUSI.

Kpyrnble uepBu. buonormdyeckuii mnporpecc Ha IpPUMEpPE KPYIVIBIX YEPBEW.
[lepBuyHass mojocTh  Tena  KpyriblXx  4epBeil. CKBO3HOW  KHIIEYHHK.
JKu3HeneaTenbHOCTh U KM3HEHHBIE LUKIBI Kpyribix 4epBed. [lapazutnueckue
4yepBH U 60pHOA ¢ OUaramMu BBI3BIBAEMBIX UMU OO0JIE3HEH.

YacTts 4. Beiciimne MHOTOKIETOUHBIE (46 1)

Ynenucmole u monmocku (15 u).

[Inan cTpoeHust KojbuaToro uepss. Bropuunas mnonocts Tena (uenom). Pomb
BTOPUYHOM ITOJIOCTH TEJNa B XKU3HHU BBICIIMX MHOTOKJIETOYHBIX. CerMeHTanus u
IIPUYUHBl €€ BO3HUKHOBEHMs. DBO3HUKHOBEHHE KpPOBEHOCHOW CHUCTEMBI U
IPUMUTHBHBIX KOHEYHOCTEH (ITapamnoaues).

Tun xonpyatsie yepBu. XKuzHeHHbIe UKIIBL. Pa3aenbsHonosbsie u repMadpoIuTHbIE
KOJIbUaThle YepBU. THUIBI JKU3HEHHBIX (OpM: MOJABMXKHBIE (IIOJI3AOILIKE,
IUIaBaroIIue), powimue, cuasune. Hepeuna u ee posb B MUTAaHUM MOPCKHUX PBIO.
OO0pa3 )kU3HU JOKAEBBIX YEPBEN U X POJIb B IPOLIECCE MOYBOOOPA30BAHUS.
OOmue 4YepThl IJIAHOB CTPOCHMS MOJUIFOCKOB M WJICHHCTOHOTHX: IOSIBJICHHE
Hapy>KHOTO cKejeTa (€ro mnpeuMyllecTBa W HEAOCTAaTKH), pachag KOXHO-
MYCKYJBHOIO MENIKA, PEIyKIUs BTOPUYHOM TIOJIOCTH TeEJla, HE-3aMKHYyTas
KPOBEHOCHAs CUCTEMA.

[Inan ctpoenuss mosumockoB. PakoBuHa. Bo3HukHOBeHue modek. PazOpocaHHO-
y3710Bas HepBHas cuctema. CpaBHUTENbHBIA aHATN3 OPIOXOHOTHUX, JBYCTBOPYATHIX
Y TOJIOBOHOT'MIX.

IInaH cTpoeHus 4JIEeHUCTOHOrMX. PasnmenieHue Tena Ha OTAENBI IIPU COXPAHEHUU
CerMEeHTaUuu. XWUTUHOBBIM IOKPOB M POCT BO BpeMs JIMHEK. YJIEHUCTBbIE
KoHeuHOoCcTH. Paznenenue QyHkumii koHeyHocTed. CpaBHUTENBHBIM aHaIU3
pakooOpa3HbIX, MAYKOOOPa3HBIX U HACEKOMBIX.

Tun wmommocku. Ilpumepsl KuU3HEHHBIX (OPM M JKU3HEHHBIX LIUKIIOB
JIBYCTBOPYATHIX MOJUIIOCKOB; OpIOXOHOTMX (MOPCKHME MOJUTIOCKH, TPYIOBUK,
BUHOTpaJIHAsA YIIUTKA, CIIU3€Hb). POJIb MOJITIOCKOB B KM3HU YeJIOBEKa (MPOMBICE
U pa3BeleHUE ChEAOOHBIX MOJUIIOCKOB, J00bI4Aa JKEeMYyra U pa3BeIcHUE
KEMUY>KHHUII, pa3pyllIeHue JEPEBSIHHBIX MOCTPOEK, MOBPEXKICHUE YPOXKas).

Tun unenucroHorue. Knacc pakooOpasubie. [Ipumepbl *u3HEHHBIX GOpM U
KU3HEHHBIX IUKJIOB (IUIAHKTOHHBIE PAYKH, KpWJb, Kpad, HaQHUM M IUKJIOIBI,
peudHoil pak). Poiab pakooOpa3HbIX B KU3HU YE€IOBEKA M MUTAHUU MPOMBICIOBBIX
YKUBOTHBIX.

Tun unenucronorue. Kinace maykooOpasusie. [IpucnocoOiaenus K ®U3HA HA CYIIIE.
[Tpumepsl kU3HEHHBIX (OPM M KU3HEHHBIX LUKIOB (mayk, kienr). Ilaytuna:
JOBUME CETH, YOEXHINE, KOKOH M Mapamior. Ponab maykooOpa3HbBIX B >KU3HU



YyesoBeKa (MayKu-MyXOJIOBbI, SAOBUTHIE MAYKH, KJIEIIH — HEPEHOCYUKHU KIICILIEBOIO
sHIIeanuTa, BO30OYAUTEIN YECOTOK).

Tun unenucroHorue. Kinacc Hacexomsbie. [IpucnocoOneHus K >KM3HU Ha CyIIe.
Crpoenne potoBbix anmapaToB. I[lomer HacekombiX. Okpacka HACEKOMBIX.
HacekoMble C MOJHBIM U HEMOJHBIM IMpeBpalieHrneM. MHOrooopasue HaCEKOMBIX.
Kuznennsie ¢hopmbl HaceKOMBIX ((huTOodaru, XMIMHUKY, Tapa3uThl, carpodaru) Ha
IpUMepe MPEACTABUTENEH OTPSAIOB MPSAMOKPBUIBIX, EPENOHYATOKPBUIBIX, )KYKOB,
JIBYKPBUIBIX, YelTyeKpbuIbiX. OOIIeCTBEHHbIE HACEKOMBIE (ITYEIbl, OChl, MyPaBbH).
Ponp HacexkombIX B KH3HU Ouocdepbl U venoBeka. HacekoMble — OMBUIMTEINH.
Hacexkompie-dputodarn. Hacekombie-«BpenuTenn». buonormdeckue MeTOABI
00pbOBI ¢ «BpeauTensiMu». Hacekomblie — oOuTaTENM KBapTUP (MOCTEIbHBINA KJIO,
TapakaH, (hapaoHOB MypaBeil). Perymsiuus 4yucieHHOCTH HacekombiX. Hapyienue
OPUPOAHBIX U CO3[aHUE AHTPOINOIEHHBIX COOOMIECTB KaK MPUYMHA MOSIBICHUS
«BpPEIUATEIEN.

Jlabopamophwvie pabomul. Habnronenue 3a 10xkaeBbIMU depBsimu. HaOmtonenue 3a
Moiuttockamu. HaOmionenwe 3a npadHusMH W 1UKiIonaMu. BHemHui Bupg
HACEKOMOTO.

Tun xopoosvie (31 u.)

[InaH cTpOEHHs M KU3HEHHBIC LMKJIbI HU3LIMX XOPAOBBIX. 3aKOH 3apOJBIIIEBOIO
CXO/CTBA U OMOTEHETUYECKHUI 3aKOH U UX POJb B OOBSICHEHUU MPOUCXOKICHUS
MO3BOHOYHBIX )KMBOTHBIX.

[1o3BOHOUYHBIE KUBOTHBIE. [[03BOHOYHMK — BHYTPEHHUN CKEJIET. becuenrocTHhIE —
nepBble MO03BOHOYHbIE. Hankmacc psiObl. BakHeliime 4epThl CTpPOEHUS U
CBSI3aHHbBIC C HUMH OCOOCHHOCTH 00pa3a xu3Hu. Kak prida mnaBaet? Henaphusie u
napHble TUIABHUKW, WX TMaccuBHas (pyJdu TJIyOMHBI) M aKTHBHAs (PYHKIUU.
[ToxpoBbl pbIO. BO3HMKHOBEHHE YENIOCTE — OpPraHOB CXBaThIBaHUS JOOBIYM.
HepBHas cucrema u opranbel yyBCTB. bokoBas ymHuA. [[ByxkamepHoe cepale.
[Toukwu.

Kusznennsnit ik pei0. HapykHoe omiooTBOpeHue, BbICOKAs TUIOJOBUTOCTD HIIH
3a00Ta o moToMcTBe. bpaunoe nosenenue u 6paunbiii Hapsia. [IpoxoaHbIE PHIOHI.
Mmuoroobpasue pbi6. Knacc xpsimieBble (akyiabl M CKaTbl). BakHeirime depTbl
CTPOCHMSI M CBSI3aHHbIE C HUMH OCOOCHHOCTH o0Opasa »u3Hu. Kiacc KocTHbIe
pbIObI. BakHelme 4epThl CTPOSHUS U CBSI3aHHBIE C HUMH OCOOCHHOCTH 00paza
#u3HU. JKuzHenHble QopMbl Jyuenepbix pbiO. J[Boskonpimamue. Kucrenepsie
PBIOBI — MPEAKU HA3EMHBIX TTO3BOHOYHBIX.

OcobOenHoctu 3kocucTeMbl oOkeaHa. I[IpombicioBoe 3HaueHue pbIO. PhIOHBIM
npoMmbicel u ero reorpadus. OCHOBHbIE TPYNIbl MPOMBICIOBBIX  PBIO.
[lepenpoMbicen W 3arpsi3HEHHE BOJAOEMOB — TJIABHBIE MPUYMHBI COKpAILEHUS
PBIOHBIX 3amacos. [IpecHoBOgHOE U MOpPCKO€E prIOOpa3BeIcHUE.
PeakknuMartu3anys v akKJIMMaTu3alus polo. AKBapuyMHOE PhIOOBOJICTBO.

Kiacc 3emMHOBOnHBIE. BakHenmme 4epTsl CTPOCHUS, CBS3aHHBIE C JKU3HBKO HA
cyuie. YcuaeHre OnopHOM (PyHKIIMM KOHEYHOCTEH: HEMOJABMKHOE MPHUKpPETIICHUE
nosica 3aJHUX KOHEYHOCTEH K mo3BoHOUHUKY. llles, ee Omonmormyeckas pojb U
OpPUYUHBI OTCYTCTBUSL y pbIO. J[Ba Kpyra KpoBOOOpalleHUS U TpeXKaMepHOe
cepaue. lcuesHoBeHHE MeXaHW3Ma JbIXaHUSI KOCTHBIX pbIO. Bo3HHMKHOBeHUHE



JIETOYHOTO M KOXHOTO JbIXxaHus. VHTeHCH(UKalus KOXKHOTO JbIXaHHUA: TroJas
BJIQYKHAS JKeJIe3ucTas Koxka. Opranbl YyBCTB 36MHOBO/THBIX.

PasMHOXkeHHE U pa3BUTHE 3€MHOBOAHBIX. CBA3b PAa3MHOXKEHUS C BOJOM.
Mertamopdo3. XBocratble u OecxBocThle aMpuOMM MU HMX OCOOCHHOCTH.
XapakTepHbIE 36MHOBOJIHBIE CBOE MECTHOCTH.

Kmacc mnpecmbikatronmecs. lIlepBble HacTosiMe HA3€EMHBIE ITO3BOHOYHBIE.
Nurencudukanus seroyHoro apixanus. [lpakThuecku TONHOE paslielieHue
BEHO3HOI'O0 M apTEPUAIBHOIO TOKOB KPOBH JaXX€ NPH TPEXKAMEPHOM CEPALIE U
sbdextuBHbIE  Tazoo0meH. Cyxas, JUIICHHAs JKele3 Koxka. 3alluTHBIN
YelrylyaTeli TMOKPOB M XapakKTep JIMHbKM. OKOHOMHBIA BOJHBIA OOMEH.
WNuTencudukamus oOMeHa M aKTHBH3aIUs Ku3HeAeaTreabHocTH. OcoOeHHOCTH
MCITOJIb30BAHUS PACTUTENBHBIX KOPMOB. Y CIIOKHEHUE TOBEACHUS, OPTaHOB UYBCTB
Y LIEHTPAJIbHOM HEPBHOW CHCTEMBI.

PasmuHoxenue u pasButue pentunuil. [Ipsmoe pasButue (0e3 JMUUHKU U
metamop¢o3a). 3apoasiiieBbie 000y04kd. CKOpIyna WIM Hapy>KHbIE IUIOTHBIE
00OJIOUKH SIMLI, MPEMSATCTBYIOLIUE IOTEpPE BOJABI U OOECIEUMBAIOUINE 3aIIUTY
Pa3BUBAOILErOCs 3apopiiia. He3aBUCMMOCTB pENTHIIMI OT BOJHOM CPEJbI.
CoBpeMeHHbIE OTpsi/Ibl (Yepenaxu, SIEepHLlbl, 3MEU U KPOKOJMIIbI) M Ba)KHEUIINE
KU3HEHHBbIE (OPMBI IPECMBIKAIONUXCS. POJb MpecMBIKAIOMMUXCS B MPHUPOIHBIX
co001IeCTBaX. XapaKTePHbIE MPECMBIKAIOIINECS CBOCH MECTHOCTH.
BO3HUKHOBEHHE TEIIOKPOBHOCTU. DKOHOMHBIM OOMEH BEUIECTB Y PENTWIMHA U
pPacTOUYMTEIbHBIN OOMEH BEUIECTB y MTHILl U MIIEKOMUTAIOIINX.

Knacc nruupt. [Tonet. Cpenga oduranust u TpedOBaHUS, KOTOPbIE OHA MPEIbSABISAET
K opraHuzanuu ntul. OnepeHue u pasHooOpasue ero ¢yHkinui. CTpoeHue u
¢bynkunn mnepa. Kak nruma neraer? OOnerdyenune Ttena. OrpaHudyeHHe Ha
UCIIOJIb30BAHUE  3€JIEHBIX PACTUTENIbHBIX KOPMOB JIETAIOUIMMHU  NTULAMHU.
NHTEeHCUBHBIM OOMEH BeliecTB. YeThIpeXKaMepHOEe CEep/Ilie M ero OHoJorudecKas
posb. Illes ¢ ronoBoM M YENIOCTH CTAHOBSITCA OCHOBHBIM MaHUITYJIHPYHOLIUM
opranoM. be33yOblii KiTtOB, 300 U UX Ononoruyeckas poyib. OCOOEHHOCTH JbIXaHHS
NTUL JIETKME W BO3AYLIHbIE MEIIKH. YCJIOKHEHHE IOBEICHHS WU LEHTPAJIbHOU
HEPBHOM CHUCTEMBI. | JTaBHBIN OpraH 4YyBCTB — 3pCHUE.

PasmHoxxeHne u pasBuTtHe nTUIl. 3a00Ta O TMOTOMCTBE: KpPYITHOE SIHIIO,
HAaCW)KMBAaHWE W BBIKAPMJIMBAHME, 3AIIMTA NTEHIOB. BBIBOJKOBBIE M NTEHLOBBIE
nTulbl. bpaunble MHCTUHKTHL. JKU3HEHHBIN UK NTULbl. Ce30HHbIE MUTPALUU U
ux npuyuHbl. Oceqyible U NePesIeTHBIE NTHIIL.

OCHOBHBIE 3KOJIOTUYECKHE TPYIIbl NTHUI: BO3AYIIHbIE (KO30/I0M, CTPUXKH,
KOJIMOpU U JIaCTOYKH), Ha3zeMHo-Oeraromiue (CTpaychl, Ipodbl U KYypaBiH),
JTHEBHBIE XUIIHUKH, COBBI, BOJHO-BO3AYIIHbIE (YallKh M TpPyOKOHOCBHIE), BOJHO-
npuOpexHsie  (KyJIUMKH,  MACTyIIKH,  aucToOOpa3Hble W (hJIAMUHIO),
BOJIOTIABAOINIHE (TyceoOpa3Hble W TEJWKaHbl), HBIPSIONIME (Tarapbl, MOTAHKH,
OakJIaHbl, TUHTBUHBI), HA3€MHO-JIECHBIE (KypUHBIE), IpeBECHBIE (paKiIecoOpa3HbIe,
KYKYIIKH, TTHIBI-HOCOPOTH, TYKaHBI, MOMYyTrau, ASTIbI, TOJXyOH, BOPOOBUHBIE).
XapakTepHbIE NTULBI CBOEH MECTHOCTH.



Pounb nTuil B pupoe U B )KU3HH YeioBeka. [I[poMbICIOBbIE M1 OXOTHUYBH NTHIIBI U
palMoOHaIbHOE UCIOJb30BaHUME HMX pecypcoB. OXxpaHa NTHULl U TPUBICYECHUE
HACEKOMOSITHBIX NTHUII. JloMalTHue NTHUIIBL.

Knacc mnexonuratonue. MiHTeHcudukaius ooMeHa BeiecTB. BonocsHol mokpos
U pasHooOpasue ero ¢yHkumii. Bropuunoe HEOO, cioXHaAs KeBaTeIbHas
MOBEPXHOCTH IICYHBIX 3yOOB, NU(PdepeHIIMpOBKa 3yOHON CHUCTEMBI M 00paboTKa
num Bo pry. YerblpexkamepHoe cepale. Pa3Butue UeHTpanbHOW HEPBHOM
CHCTEMBI M OPTaHOB UyBCTB. [IporcxXokaeHNEe MIEKOMUTAIOIINX.

PasMmHOXkeHHE U pa3BUTUE Y OJTHOMPOXOAHBIX, CyMUYaThIX U IJIAIEHTApHBIX. 3a00Ta
O TMOTOMCTBE: YTpOOHOE pa3BUTHE, BBHIKAPMIIMBAHHUE JETCHBIIICH MOJOKOM,
oOydJeHwHe.

OCHOBHBIE DKOJIOTUYECKHE TPYINIBl CyMUYaThlX, IUIOTOSTHBIX (XHUIIHBIE W
HAaCEKOMOSITHBIE),  PYKOKPBUIBIX,  KONBITHBIX  (XOOOTHBIE, HEMApHO- U
NapHOKONBITHBIE), MEJIKMX PACTUTENbHOSIHBIX (3aillleoOpa3Hble U TPbI3YHBI),
OPUMAaTOB U MOPCKUX MIIEKONHUTAIOLMX (KUTOOOpa3Hble M jacToHorue). Poib
MJIEKOTIUTAIONIUX B MPUPOAE U B >KU3HM denoBeKa. [IpoMBICIIOBbIE M1 OXOTHUYBU
3BEpU UM paLMOHAIBHOE MCIOJIb30BaHuE UX pecypcoB. OxpaHa 3Bepeid. Jlomaiinue
3BEpU, pa3HooOpasMe U  NPOUCXOXKIECHHE MX HOopold.  XapaKTepHbIE
MJIEKOIIUTAIOLINE CBOEH MECTHOCTH.

Jlabopamophvie pabomsi. CxeneT u TOKpoBbl pwiO. [loTepu Temna uepes
noBepXHOCTh. CKeNeT U MOKPOBBI NTUL. 3yOHAas CUCTEMA U MEX 3BEpEH.
3akmouenue (1 ).

JKuBoTHbIE — camblii SIpKUid TpuMmep Ouonorudeckoro mporpecca. Camoe
pa3HooOpa3HOe MApCTBO JKUBBIX opranu3moB. Illupokoe pacmnpoctpanenue
KUBOTHBIX. Pa3HOOOpa3ne TUMOB KUBOTHBIX M pazHooOpasue B Ture. CI0oXHbIE U
pOCThIC KUBOTHBIE. CaMble CIIOKHBIE: (POPMBI TIOBECHMS, OOIIECTBEHHAS KU3Hb,
pa3MHOKEHUE, >KU3HEHHblE ULUKIbL, (GopMbl 3a00Tbl O moTOMCTBE. Benen
HBOJIIOLIUN KUBOTHBIX — YEJIOBEK.



8 kirace

Brenenue (1 4.)

UYenosek — OuoconuanbHoe cyiecTtBo. CHCTeMaTuyecKoe MOJIOKEHUE YesIOBeKa.
UYenoBek — XUBOTHOE (TeTepoTpod), MUTAHUE C IMOMOIIBIO pPTa, MOJBUKHOCTS),
MO3BOHOYHOE U MJIEKOTIUTAIOIIEE.

YacTts 1. Teno yenoBeka Kak cCaMOCTOSITENIbHBINA OpraHu3Mm (62 4.)

CrpykTypa u GyHKIHMH yeraoBedeckoro tena (6 4.)

OcHoBHbIE (YHKIIMM OpraHM3Ma: MHTAaHWE, AbIXaHWE, BBIACICHUE, JBI)KCHUE,
pa3MHOXKEHHUE, pa3JpaKuMocTb, OapbepHas. Cuctema OpraHOB OCYIIECTBIISET
OJHY OCHOBHYIO (yHKIHMIO. OpraH — 3BEHO B BBINOJHEHUH HTOM (DYHKIHUH.
OCHOBHBIE CHCTEMbI OPTraHOB (MHUIIEBApPUTEIbHAS, JbIXaTeIbHAsA, BbIICTUTEIbHAS,
OTIOPHO-JBUTATEIbHAS, PEMPOIYKTUBHAS, OpraHbl YyBCTB, HEPBHAs, KOXKa), HX
COCTaB M B3aMHOE PACIIOJIOKEHHUE.

Opran u TkaHb. Tumbl TKaHeW: SNUTETUANIbHAs, MBIIICUHAsA, COCTUHUTEIbHAS,
HEpBHAas1, PEPOTYKTHUBHASI.

Krnerka u ee crpoenne. OCHOBHBIC OpTraHeUIbl KIETKU U uX PyHKIuu. TkaneBas
AKHUJIKOCTb — Cpe/ia KJIETOK OpraHu3Ma.

Jlabopamopnwsie pabomvi: 3HAKOMCTBO C TIpeNapaTaMu KJIETOK U TKaHEH.

Kak o0ecrieunBaercs 11e10CTHOCTh opranu3ma (18 4.)

®yHkuMy, 00eCreurBaOIIUE LEIOCTHOCTh OpraHM3Ma: KPOBEHOCHAs CHCTEMa,
auMpaTryeckasl cucTemMa, HEpBHasi CUCTEMa, SHIOKPUHHAS CUCTEMA.

Kpoev u xposenocnas cucmema. KpoBb — coequnuTenbHas TkaHb. DoOpMeHHBIE
DIIEMEHTHI KPOBH: JPHUTPOILMTHI, JEUKOUUTHI, TpomOoruThl. [lmazma. DyHKIIMK
KPOBHU: TPAHCIOPTHAs, Ta3000MEHHAas, 3alllMTHAs, MNOIJAEP>KaHHE TIOCTOSHHON
TeMIiepaTypbl Tena, uHpopmanuoHHasd. ['pynmber  kpoBu: ABO; pesyc-gakrop.
[lepenuBanue kpoBu. IlocTosHCTBO cocTaBa KpoBH. bosie3Hu KpoBU. AHanu3
KpOBM U JuarHoctuka 3abosieBaHuil. CBepThiBaHHME KpoBU. BocmamurtenbHas
peaxius.

Crpoenre U (pyHKIHH KPOBEHOCHOM cucTtembl. Cepjilie U ero riaBHas (yHKIIHS.
BnusHre MHTEHCUBHOCTH PabOTHl OPTaHU3Ma U BHEUTHUX BO3JIEUCTBHI Ha padboTy
cepana. Cocyasl: apTepun v BeHbl. Kanuiuisapel. AprepuanbHasi 1 BEHO3HAsI KPOBb.
bonpmiold w Mamelii Kpyrum KpoBooOpamieHus. [lormomienne Kuciopoma u
BBIZICJICHUE YTJIEKHUCIOTO Ta3a BEHO3HOM KpPOBBIO B JIETKHX.  BcackiBaHue
NUTATENbHBIX BELIECTB U TIOTJIOLIEHUE KHUCIOpOoAa TKAHSMU OpraHu3Mma H3
aprepuaibHO KpoBH. I[IpOHMKHOBEHHE KpPOBM U3 apTEPUAIBHOrO pyclia B
BEHO3HOE Yepe3 MNOJYyNPOHUIIAEMbIE CTEHKU KAUIIISIPOB.

[Ipenynpexxnenne cepaeuHO-COCYAUCThIX 3a0oneBanuii. [lepBas momours npu
KPOBOTCUCHHSIX.

Jlumda u ee cBolicTBa. JIumdaruueckas cuctema. TkaHeBas )KUJIKOCTb.

Hepenas cucmema. 3HaueHre HEPBHON CHCTEMBI B PETYJIALIMU U COTJIACOBAHHOCTH
¢bynkuii opranusma. [lonstue o peduexce. LlenTpanpHas u mnepudepuueckas
HEpBHas cuctemMa M ux posb. CTpoeHue U (HYHKIUU CIIMHHOTO MO3Ta M OTJIEJIOB
rojgoBHoro mosra. Pednexropnas nyra. Poiab BereTaTuBHON HEPBHOM CHCTEMBI B
perymnsiuu paboThl BHYTPEHHUX OopraHoB. Kopa 0oibImx moynrapuu.



Auooxkpunnas cucmema. Kenespl BHyTpeHHEN cekperuu. [loHaTHe 0 TopMOHax U
MyTSAX HMX TPAHCHOPTUPOBKA K KIETKaM M TKaHSAM. MeXaHu3M BO3JECUCTBUS
ropMmoHoB. Crienuduueckasi peakius KJI€TOK U TKaHEW opraHu3Ma Ha BO3JICHCTBUE
TOPMOHOB. POJIb HEpBHOW CHCTEMBI B PETYIISLIUN JKEJIE3 BHYTPEHHEN CEKPELIUU.
[unmoduz u ero poiap B MNOAACPKAHUU ILEIOCTHOM pabOTHl OpraHu3Ma.
[[luToBMAHAsA, MApAIIWTOBHAHAS W MOKEIyJAOYHAsl JKejne3a, HX poJib B
NOJAJICP)KAaHUM  IIEJIOCTHOM  paboThl opraHu3ma. 3aboJieBaHUS, BBI3BAHHbIC
HapymieHueM (QYHKIUA [MATOBUAHOM W TOKETYIOYHOW Kee3bl. Y CIOBUS
BO3HUKHOBEHHUS caxapHoro nuadera. HaamoueuHuku, ux pojb B MOJJEpKaHUU
LEJOCTHONU paboThl opranusMa. BHyTpucekpeTopHas (QyHKIHS TOJOBBIX KEJe3.
BTopuuHbIie 110JI0BbIE IPU3HAKH.

Jlabopamopuwie pabomsi: PaccMoTpeHue mpenapara Ma3ka KpoBU. I3mepenue
ITyJIbCA JI0 U MTOCJIE HATPY3KH.

Jsuoicenue u obmen seuwjecmas 8 opeanusme (23 u.)

Onopa, osudcenue u 3awuma. COCTaB M CTPOCHHE OIOPHO-JIBUTATEIHLHOTO
anmnapara. Baxseillmme otTaensl ckenera 4venoBeka. DyHkuuM ckenera. Poct
ckenera. Tunbel coeguHeHust kocteil. CycraBpl. XpslieBass TKaHb CYCTaBOB.
Bnusgnue oxpyxaroimei cpenbl W o0Opasa *KU3HM Ha O0pa3oBaHUE M Pa3BUTHE
ckelera. [leperoMbl 1 BEIBUXMU.

Mprimbl, ux QyHkiuu. OCHOBHBIE TPYIIIBI MBI Tejla yenoBeka. Ctatnyeckas u
JMHAMUYECKasi Harpy3Ku MbII. BiusHue puTMa M Harpy3kud Ha paOOTy MBbIIIIII.
YTomiieHHEe TpU MBIIIEYHOM paboTe, POJb AaKTUBHOIO OTHbIXa. CyXOXKuiaus.
Pactsxenune cBS30K.

[lepBas momolb TpU yHIMOax, PaCTSHKEHHUSX CBS30K, MEpeioMax M BbIBHXaX.
3HayeHue (U3NUECKOTrO BOCMUTAHUS W Tpylda s (GOpMUpPOBAaHUS CKeJleTa U
pa3BuTus Mo, [IpeaynpexxaeHne HCKPUBJICHUS TMO3BOHOYHUKA M Pa3BUTHUS
IJIOCKOCTOTIMS.

KpoBocHabxxenne Mbimiy U KocTel. Ponb HepBHON cuCTeMbl B YIIpaBICHUU
JIBH>KCHUEM.

bapeepnass pynkius opranusma. Ponb koxku B ee oOecrieueHuu. CTtpoeHUE U
byakun Koxu. Poib koxu B TepMmoperyisaiuu. [ urueHa Koxu, TUTHCHHYECKHE
TpeboBanus K ofexae u o0yBu. [IpodunakTuka u epBas MOMOIIb IPH 0XKOTax U
0OMOpPOKEHUM.

lvixanue. bruonornueckoe 3Ha4yeHUE bIXaHusA. BO3yXOHOCHBIE TyTH U JIETKUE, UX
cTpoeHrue u (QyHKIUMU. MexaHu3M BJIOXa M BBIJIOXa, pPOJIb Juadparmsl,
MEXpeOepHOl MYCKYJIaTyphl U TPYAHOM KIETKH B 3TOM Tiporiecce. Ku3HeHHas
€MKOCTh JIETKUX. POJIb HEPBHOM U SHJIIOKPUHHOM CHUCTEM B PETYJISIIUM JHIXaHHUS.
3amuTa opraHoB AbixaHus. MexaHnus3Mm razoooMena B jerkux. [lepeHoc kucioposa
Y YTJIEKUCIIOro ra3a KpoBblo. KiietouHoe apixanue.

['uruena opranoB apixaHusi. VckyccTBeHHOE mpixaHue. 3a00JieBaHUS OpPraHOB
JBIXaHWsA, X npodunakTuka. Bpennoe BausHue KypeHusl.

Ilumanue. Ctpoenue n QyHKIMH MUIIEBAPUTEIIBHON cCUCTeMbI. POTOBast momocTh u
nepBudHas oOpaboTka mumu. JKelmyaouyHO-KUIIEYHBIA TPAKT W IHIIEBApEHUE.
buonornuecknii CMBICT TIepeBapuBaHusd NOUIIM. BcacblBaHME MNUTATEIbHBIX
BEILIECTB B KpPOBb. BHyTpukierouHoe mnuiieBapeHue. OKUCICHUE OPraHUYECKUX



BEILECTB U MOJIy4eHHE 3Hepruu B kieTke. AT®. benku, »KUpbl U YIJIeBOIbI UM —
UCTOYHHUK 3JIEMEHTApHBIX «CTPOUTEIBHBIX OJIOKOB». ENHMHCTBO 3JI€MEHTAPHBIX
CTPOUTEINIHLHBIX OJIOKOB BCETO KUBOTO B OHocdepe.

PannonansHoe nuranue. CocraB numy. ButaMuHbl. DHepreTnyeckasl U MUIleBas
LIEHHOCTh Pa3jM4HBIX MPOAYKTOB. [IpenynpexaeHne IIUCTHBIX U KEIyI04YHO-
KHILIEYHbIX 3a00JI€BaHMi, MUIIEBBIX OTPABJICHMM, MepBasi JoBpadeOHas MOMOIIb
IIPU HUX.

Buioenenue. Y nanenue TBEpAbIX, KUAKUX U Ta3000pa3HbIX BEIIECTB U3 OPraHU3Ma
(KMIIEYHMK, BBIICITUTENbHAS CHUCTEMA, KOXa, JIETKUe). bruonornyeckoe 3HayeHue
BBIJICJICHHS IPOJYKTOB OOMEHA BELIECTB.

Posb KpOBH B BBIBEJIEHUM KOHEYHBIX MPOAYKTOB OOMEHA BEIIECTB KJIETOK. OpraHbl
MOYEBBIJICTUTENBHONU CUCTEMBI, NX (DYHKLIMH, MPOPUITAKTUKA 3a00JIEBaAHUN.
Obmen eewyecms.OOMEH BEILIECTB HA YPOBHE OpraHu3Ma U KieTok. [lnactuueckuii
U DHepreTuyeckuié oOMEH U UuX B3auMOCBs3b. lIpeoOpazoBaHue TIIOKO3BI,
AMUHOKHCJIOT U KUPOB B OPTaHU3ME.

Jlabopamopnwie pabomwi: OnpeneneHre Mpu BHEIIHEM OCMOTPE MECTONOJIOKEHUS
Kocrel Ha Tene. CoCTaB BABIXaEMOI'O U BBIIBIXaEMOI'O BO3yXa, pacyeT KU3HEHHOU
€MKOCTH JIeTKHX. JlelicTBre (PepMEHTOB CIIOHBI Ha KpaxMai. CocTaBlieHHE paljloHa.
«llocmoancmeo enympenHeti cpedvl ecmv Yclosue c80OOOHOU U HE3A8UCUMOL
arcusHuy (16 u.)

Buympenusa cpeda opeanuzma W TOAJNEpXKAHUE €€ TOCTOsSHCTBAa. ['omeocras.
MexanusMm otpuuatenbHoil oOpaTHOU cBs3u. HeiiporymopanbHass peryisus
(GyHKUMNA OpraHu3ma.

NUmmynuter. Yuenne WM.M. MeunukoBa o @arouurtax. Ponp jeiikouuToB u
anTuten. UMMyHHBIH OTBET 1enoro opranuMa. IMMyHHas maMmsTh opraHu3Ma H
BakuHanusa. CKOPOCTh OCEIaHMs SPUTPOLUUTOB — 000OIIEHHAs] Mepa UMMYHHOU
akTUBHOCTU KpoBU. BUYU-unbekmus u ee npoduiakTuka.

310pOBbE: «IOCTOSTHCTBO BHYTPEHHEW Cpeibl €CTh YCJIOBUE CBOOOAHOM U
HE3aBUCUMOM ku3HW». [lpuHiun cnaboro 3BeHa. I[IpUyuHBI BO3HUKHOBEHUS
0ose3Hell — HapyllIeHre BHYTPEHHEH cpefibl Ha YPOBHE LIE€JI0ro OpraH1u3Ma, Oprasa,
KJeTku. Teopus kierouHoit natosioruu (P. Bupxos).

HapymeHnne mOCTOSIHCTBA BHYTPEHHEM CpelIbl YEIOBEKa Kak CIEACTBUE
XUMHYECKOTro, OaKTEepHaJbHOTO M BHPYCHOTO OTPABJICHMS, pPaJHOAKTHUBHOIO
3arpsizHeHus. IlpodunakTuka u mepBas MOMOIIb MPU TEIUIOBOM U COJIHEYHOM
yaapax, OJJIEKTPOLIOKE. AJUIEprUYecKhue ¢  OHKOJIOTMYecKue 3abojeBaHus
yeyioBeka. BpeaHoe BiIMSIHUE KypeHHs, alKOTOJ]sl W yHOTPeOJIeHHsS] HApKOTHKOB.
OO6m1ecTBeHHAs! POJIb 3J0POBOI0 00pa3a KU3HHU.

Buvicwasa Hepsnas OesimenvHocms. YUYeHUE O BBICIIEH HEPBHOW JEATEIBHOCTH
NU.M. CeuenoBa u W.II. IlaBnoBa. be3ycioBHbie U yCIOBHbIE pedIEKCHl U HX
3HayeHue. buonornyeckoe 3HaueHHE OOpPa30BAHHUSA M TOPMOKEHHUS YCIOBHBIX
pedaeKxcos.

OcoOeHHOCTH BBICIIEH HEPBHOM JeATeIbHOCTH YenoBeka. Co3HaHHe KaK (PyHKITHS
Mo3ra. Meimenue. Bo3HukHOBeHME W pasButhe peun. [lamsaTe u ee BuUABL
buosiornueckoe U COLMAIBHOE B IOBEICHUM 4YeEJIOBEKa. ['MrmeHa yMCTBEHHOIO

TpyJa.



[To3nanue okpy»xatoiero mupa. OnryiieHusi. AHaIu3 BOCOPUSTUH.

Putmebl sxu3nu. bonpcTBoBanue u coH, PyHKIUU cHa. ['uruena cHa. Pexxum aHs u
3JI0pPOBBIN 00pa3 MKU3HH.

Opeanbl yyscme 4YenoBeKa M OKpykawomias cpena. [lonstue o0 aHanu3aTopax.
3puTenbHBIN  aHanuzaTop, €ro (QyHKIMOHMpOBAaHME U 3HaueHue. Benmymiee
3HAUEHUE 3PEHHS B MOJyYeHUU MHpopMaluud 00 okpyxKaromen cpene. CtpoeHue
rnaza u 3peHue. OCHOBHBIE HapylleHuUss U 3a0oneBaHusi r1iaza. CiyxoBoi
aHanM3arop, ero (yHKIHMOHMpPOBaHHE M 3HaueHue. YXo u ciyx. CTpoeHue u
¢bynkun  yxa. bone3snum opranoB cimyxa. OOOHSTENBbHBIA aHAIM3aTOP, €ro
dbyHkmonupoBanue u 3HaueHue. CTpoeHHe W (PYHKIMH OPTaHOB OOOHSHUS.
BkycoBoii aHanuzarop. S3bIk M 4yBCTBO BKyca. OpraHbl paBHOBECHS, HX
pacnoJioxkeHue u 3HaueHue. Ocsizanue. [ urnena opraHoB 4yBCTB.
Bocnpouszsedenue u  unmousuodyanvnoe  pazeumue. BUOTOTHMYECKHA  CMBICIH
pa3MHOXKeHus. [I[puurHBI €CTECTBEHHON CMEPTH.

buonornyecknii CMbICI TEPEKPECTHOTO pa3MHOXKEHUs. llepBUYHBIE ITOJIOBBIE
IIPU3HAKHU.

[TonoBas cucreMa, ee ctpoenue u ¢pyHkuuu. OmnogorBopenue. UuauBuayanbHoe
paszBuTHe. OMOpPHUOHAJIIBHOE pa3BUTHE 4YeloBeKa. Pa3BuTHe uyenoBeka IOcCie
poxxaeHus. BivsHue ankorossi, HIKOTUHA U IPYTUX (PaKTOPOB HA IOTOMCTBO.
JKeHIuHBI 1 MyX4HMHBI. BHOJIOTMYECKHIT CMBICII BTOPUYHO-TIOJIOBBIX IPU3HAKOB U
MOBEACHMUS.

Jlabopamopnvie pabomwi:1lpoBepbTe CcBOIO TamsATh. OOHApYKEHHE «CJIETIOTO
MATHAY. 3paduKkoBbIN pediekc.

YacTs 2. Ilcuxonornueckrue 0COOEHHOCTH YesioBeka (6 4.)

[Ipeamer mncuxonoruu. BzanMMoOCBS3b aHATOMUYECKHX, (UBHOJOTUYECKUX U
MICUXOJIOTUYECKUX OCOOEHHOCTEM 4YeloBeKa M €ro pa3BUTHs. B3auMocBsa3b
OMOJIOTMUECKUX M COLUANBHBIX (DAaKTOpPOB pa3BuUTHA. TemmepaMeHT U SMOLMH —
IPOSIBJIEHUE B3aUMOCBSI3U IICUXOJIOTMYECKOTO U (PU3UOJIOTUYECKOTO B UETIOBEKE.
TemnepamenT. OCHOBHbBIE THUIBI TEMIIEPAMEHTA KaK OCHOBA OJIHOW W3 TUIOJIOTUI
JUYHOCTH.

DOMOITMY 1 YMOIIMOHATBHOE COCTOsIHME (HacTpoeHue, addeKT, CTpecc, Nenpeccus).
TpeBOKHOCTh KaK AMOLIMOHAIBHOE COCTOSIHUE U KaK XapaKTEPUCTHUKA JTUYHOCTH.
[lo3uTBHBIE W HETaTUBHBIE CTOPOHBI TPEBOXKHOCTH. BHelIHee BbIpakeHUE
DMOIIUN.

CriocoObl BbIXO/a U3 OTPULIATEIBHBIX SMOIIMOHAJIBHBIX COCTOSIHUI. AYTOTPEHHHT.
My»XCKOM W IKEHCKMHW THI TIOBEACHHUSA KAK INPOSBIEHUE B3aWUMOCBS3U
OMOJIOTMYECKOT0 U COLIMAIBHOTO B YEJIOBEKE.

HepackpbiTble BO3MOXHOCTH Y€JI0BEKA.



9 kaacce
Brenenue (3 u)

CucremHass npupoja XU3HH (KU3Hb €CTh CBOMCTBO JXMBOH CHCTEMBI, a HE €€
aneMeHToB). CTaTMyeckas W JIMHaMH4YecKash yCTOWYMBOCTH (Cpella - HCTOYHUK
Bemectsa u sHeprun). Oomen Bemects. [Ipunnun Jlellatense-bpayna. ’Kusbie
CUCTEMBI - CIIOXKHBIE '"MOJIeKyJsIpHO-XxuMudeckue mamuHbl" (I'. ['enpmrosnsi).
Posp perynsuuu B CyliecTBOBAaHHMHU KUBBIX cucTeM. IloHATHe 00 00paTHOH CBsI3U
Ha I[pUMeEpe peryiauuu oOMeHa BeUlecTB (C YINOMUHAHUEM KHUOEPHETUKH).
VYcTolWuuBbIE CUCTEMBI COCTOSIT U3 HEYCTOWYMBBIX 3JIEMEHTOB - AYyOJIMpOBaHME
(GyHKUMNA U cucTeM (Ha IpUMEpPe TEXHUYECKUX CHCTEM, KUBBIX CUCTEM).

Wepapxus peryiaropHeIX cHcTeM (KJIeTKa, OpraH, OpraHusM). YpOBHHU
OpTaHU3alMU )KUBOTO. Perysnus ocymecTBIseTcs Ha KaXI0M YPOBHE.

CBoiicTBa JKMBOTO: OOMEH BEIIECTB MW IMPEBpaAIllCHUE DHEPruM, pocT,
BOCIIPOU3BEECHUE, Pa3IPaKUMOCTh, Pa3BUTHE.

BeiBoa: /IBe riaBHble npoOiembl Onosioruu: 1) Kak NOAAEpKUBAETCS MOPSAIOK U
COIJIACOBAaHHOCTh IPOLIECCOB B JKMBBIX CHCTEMax; 2) KaK TaKOW MOPSJOK MOT
BO3HUKHYTbH B XOJI€ Pa3BUTHUS KU3HU.

Yacts 1. Perynsuus Ha KI€TOYHOM YpOBHE opraHu3anuu (9 1)

Knerounas teopust (P.I'yk, A.JleBenryk, M. lllneiinen u T. llIBann). CtpoeHue
KJIETOK MPOKApUOT U SYKapUOT, KJIIETOK pacTeHUM, rpuOOB U )KUBOTHBIX (PUCYHKH).
OcHoBHBIE (DYHKLIUH KJIETOYHBIX OpraHeyl. BzaumoaeicTBue sapa U HUTOILUIA3MBbI
B KJIETKE.

XUMHUYECKUI COCTaB JKMBBIX OpraHu3moB. Heopranuueckue (Bojia, MUHEpaIbHbIE
COJIM) M OpraHWyeckue BelecTBa (OENKH, HYKIEMHOBBIE KHCIIOTHI, YTJIEBOJBI,
JUOUABL XKUPBI U MAcia) U UX OCHOBHbIE (DYHKLIUU B OPTaHU3ME.

buocuHTe3 Oenka kak perynupyemslil mpouecc. [IporpaMmmuoe obecnieuenue: posb
reHoB. depMeHTH U UX peryndaropHas ¢yHkuus (6enku B posu (HEepMEHTOB
3aImyCcKarT OMOCUHTE3 OerKa).

buocunres yrieBonoB Ha nmpuMmepe GoTtocuHTe3a. [locTyruienre sHepruu B KIETKY
U3 BHEIIHEr0 MCTOYHUKA (PHEPrusl COJHLA) U CUHTE3 NEPBUYHBIX OPraHUYECKHUX
COCIVHEHNUN U3 HEOPraHMYeCKHUX BelecTB. PUKcanus HSHEPIUM COJIHEYHOTO
u3ydeHusi B (HOpMEe XUMHUYECKHX CBsi3el. ABTOTpOPBl M TeTepoTpOdBbI.
XeMOCHUHTES.

OOmeH BellecTB B KieTke. MeMOpaHa - yHUBEpCaIbHBIA CTPOUTENbHBIA MaTepua
KJIETOYHBIX opra”esul. [loctymienue BemecTs B KIETKy. Darouuros 1 TMHOLIUTO3S.
W3BneueHne W UCIMOJIb30BAHUE HHEPrUM, 3alMaceHHOM B (OpMe XUMHUYECKHX
cBsA3ell. DHepreTnueckuii oOMeH kieTku. AT® - yHUBepcalbHBIA MEPEHOCUUK
sHepruu. KpatkocpodyHble U TOJATOCPOYHBIE IETIO SHEPTUU B OPTAHU3ME.

vk neneHus U pa3BUTHUS KIETKU. MuUTO3 U Meio3. Poib reHoB U XpOMOCOM B
Iepesaye HaCICACTBEHHBIX IIPU3HAKOB B psAAY KIETOYHBIX IIOKOJIEHUH U
ITOKOJIEHNH OPTaHU3MOB. Y HUBEPCAJIBHOCTh FEHETHYECKOTO KOJIA.



Hapymienne B ctpoennu u GyHKIIMOHUPOBAHMS KIETKU - TpUYUHA 3a00JIeBaHUA Y
opranu3moB. Kierounas marosnorus (P. Bupxos).

Bupycsl - HekiieTouHble (hOpMBbI KU3HU. buocuHTe3 1 00MEH BElIECTB MOPYUYEHbI
X035iuHy. BupycHble HHpeKnu U ux npoduiakTHKa.

Jlabopamophvie pabomur: CTpOCHUE KJIETOK pPACTEHUHW U SKUBOTHBIX. PoJib
(dbepMEeHTOB B YCKOPEHUHU peakiinii 0OMeHa BEIIECTB.

UYacTts 2. Perynsuust Ha OpraHu3MEHHOM YpOBHE opraHu3anuu (9 u)
dusnosornyeckue peryysanuu (4 q1).

Perymsuust mnpoueccoB KU3HEACATENBHOCTH OpPraHM3MOB KakK OCHOBA €ro
LIEJIOCTHOCTH M CBSI3M CO cpenou. l'oMeocras Kak MEXaHW3M IOJJEpKaHUs
NOCTOSIHCTBA BHYTPEHHEW cpeabl. Helpo-rymopanbHas peryisnus. 3HauyeHue
HEpBHOM cucTtembl. PediiekTopHas ayra.

Camoperynsauus BET€TaTUBHBIX byHKUMN Opra’usma. Perynsauus
KpOBOOOpAIIICHMS, JbIXaHUs, MOCTOSHHOW TeMIlepaTypbl Tena (Ha MpuMepax
TKaHEW, OpraHoB, CHCTEM OPraHOB M BCEro oOpraHusma). MMMyHUTET Kak
pEryJIATOpHAs CUCTEMA OpraHu3Ma. Perymsuus ABUKEHHUS.

BpoxnenHoe u npuoOpereHHoe moBeneHue. besycnoBHblil pedaexc. WHCTUHKT.
[Tpouecc oOyueHus: yciaoBHbIN pediekc. Paccyjounas 1esTeabHOCTb.

Ce30HHas peryJius KU3HEHHOTO UKJIa PACTCHUHN U KUBOTHBIX.

Jlabopamophasa paboma: VIzydenne pedaekTopHOM TyTH.

OnroreHeruueckue peryiasamuu (5 v).

Pasmuoxenue. IlosoBoe u Oecrnonoe pa3MHOXKEHHUE U UX OMOJOTHYECKUNA CMBICIL.
OOpa3oBaHue MOJIOBBIX KJIETOK. OMIOAOTBOpeHHE. 3Urora - OIUIOAOTBOPEHHAs
SIATIEKJICTKA.

OHTOreHe3 - WHAMBUIAYAIbHOE pAa3BUTHUE OpraHu3Ma. 3aKOH 3apOJIbIIIEBOTO
cxozactia K. bapa. OMOpuoHnanbHOe U MOCTIMOpHUOHANIBbHOE pa3BUTHE. KU3HEHHBIE
LUKJIbL: JIMYUHKA M B3POCIBIA OpraHu3M, MeTamopdo3, CMeHa MOKOJICHUH.
JIoCTOMHCTBA W HEAOCTAaTKU Pa3HBIX THUIOB JKMU3HEHHBIX IMKIOB. Peryisius
MIOJIOBOTO U OECTIONOro pa3MHOMKEHUS B )KU3HEHHOM ITHKJIE.

TUNWYHBIM  OHTOTEHE3 MHOIOKJIETOYHOrO OpraHu3ma. BaxHeulmue craauu
OHTOTeHe3a. bruonornueckuit cMpICa APOOICHUS U SKBUIIOTEHIIMATIBHOTO JI€JICHHUS
KJIeToK. M30bITOuHas TeHeTHUecKass HHpOpMaIUs KaKI0H KIETKU - MPEANOChIIKA
perymauuu ee (yHKUMH B TMpoliecce pa3BUTHS OpraHU3Ma: BO3MOXKHOCTD
pereHepanuy, U3MeHeHHe (QYHKIMA KIETKH B mpouecce ee IudPepeHInpOBKH.
Jpobnenue 3apojpillia CIYXUT MPEANOChUIKOW paznuuyHoi auddepeHumanuu
COCTABJISIFOIIMX €T0 KJIETOK. OTHOCUTENbHOE MOJIOKEHHE KIJIETOK B 3apObIIIE U UX
B3aMMO/ICHCTBHUE BIUSAET HA UX OYAYIIYIO CYALOY.

YceroiuMBOCTh OHTOI€HE3a OT HApyIIeHWH, €ro HampaBlieHHOCTh. [lpumepsl
YPOJCTB, BBI3BAHHBIX HAPYIICHUEM HOPMAIBHOTO X044 Pa3BUTHSL.

Yacts 3. Peryndims Ha NONYJISIIIMOHHO-BUJIOBOM YPOBHE OpraHu3anuu (6 1)
OKoJorusl - Hayka O B3aMMOOTHOIICHHUSX OPraHU3MOB C Cpenoil obOurtaHus,
BKJIFOYAIOIIEH UX J)KMBOE U HEXKMBOE OKpYKE€HHE. B3aMMOOTHOIIEHHS] OPTraHU3MOB
U UX ajanTanuu K aOuOTHYeCKUM (CBET, TemrepaTypa, BIaKHOCTb, CyOcTpar),
OMOTHYECKUM (KOHKYpPEHUMS, XWUIIHUYECTBO W MApa3uTU3M, MyTyallu3M,
KOMMEHCAJIU3M, HEUTPaIu3M) U aHTPOIIOT€HHBIM (pakTopam cpessl. Posb BHEITHHX




Y BHYTPEHHUX (DAKTOPOB B PETYJSIIUUA MPOSBICHUS WHINBUTYATBHBIX aanTaIiuii:
CE30HHBIC HAps/Abl, JUHbKA, CE30HHBIM IMKI JKU3HH, CE30H Pa3MHOKECHMUS.
OcoOEHHOCTH JKM3HM B BOJHOM, HA3eMHO-BO3JYIIHOW, IOYBEHHON Cpenax.
Opranusm kak cpena ooutanus. [loHsiTue 00 PKOJIOrMUECKOW HUNIE U KU3HEHHON
dbopwme.

3akoH ontumyma. Jlumutupyromuii ¢dakrop. Perynupyromas posb (akTopoB
Cpebl, 3aBUCSIINX U HE3aBUCSAIIUX OT INIOTHOCTH HACEJICHUS.

[Tomynsinusa Kak cOOOIIECTBO OPraHU3MOB OJIHOTO BuAa. CTpyKTypa MOMYJISIIUU
(mpocTpaHCTBEHHAs, BO3pACTHAs, MOJOBas U T.I1.) U €€ BOCIPOU3BEIICHUE B XOJI€
CMEHBI TMOKOJEHUN 0co0ei. Perynduus 4ucieHHOCTH y OpPraHU3MOB C pPa3HbIM
YPOBHEM IUJIOJIOBUTOCTH M BBDKHUBAHHUSA, UX CBA3b C 3a00TOMl O MOTOMCTBE U
o0pa3oM >Xu3HH. Perynsiuuss 4MCICHHOCTH W €€ MeXaHW3Mbl. [lomysiimoHHBII
romeoctas. OOImMe NPUHIUIBI JKCIUTyaTalldd TMPUPOAHBIX  MOMYJISIUH.
[TepenpoMbicen Kak IPUYMHA UCTOIIEHUS BOCIIPOU3BOAUMBIX PECYPCOB.

UYacTts 4. Perynsuust Ha GuochepHOM ypoBHE opranuzaiuu (6 u)

Okocuctembl. Pons  mpousBomutTesnei, moTpeOuTeNe U pa3pyuIuTeneu
OpTraHUYECKUX BEHIECTB U KPYrOBOPOTE BEIIECTB M NPEBPAIICHUU SHEPIUU B
npupone. IlumieBbie CBSI3U OpraHu3MoB B 3KocucTeMax. (CocTaBieHUE CXeM
nepeaur BEIIeCTB U SHEPTUM Iieneil nutanus (uenei nutanus). [lactOumnas u
JeTpUTHAas NMUIEBbIe 1enu. [IuieBsie mupaMuabl Ha CylIE U B OKEaHE.
CpenooOpasymoiiasi pojib OpraHU3MOB, OWOIIEHO3a, MOHSITHE O OMOTEOlIeHO3e U
OnokocHbIX cucteMax. CyKIeCCHOHHAasi CMEHa OWOIICHO30B U TOHSTHE O
KnMmakce. BocctaHoBUTENIbHAS CYKIIECCHS.

Ocob6enHocTu arposkocucteM. PazHooOpa3re arpodKoCUcTeM, pojib YeloBeKa B UX
CO3JaHUHU.

buocdpepa - rnobanbHas skocuctema. B.M.BepHaickuii - OCHOBOINOJOXKHUK
yueHusi o Ouocdepe. DIeMEHTapHBIM COCTaB KUBOTO BemiecTBa. Poib
Ooropa3zHoobOpasusi B MOJJEP)KaHUU YCTOWYMBOCTU KPryoBOpOTa BemecTB. Poib
YesoBeka B orocdepe.

YacTe 5. DBOJIOIMS KaK peryaupyemslil mpoiecc (16 )

HacneacTBeHHOCTh U M3MEHUYMBOCTH - CBOMCTBA OpraHu3MoB. [ eHeTHKa - HayKa O
3aKOHOMEPHOCTSIX HACIEICTBEHHOCTH U W3MEHYMBOCTU. 3aKOHBI HACJIeIOBaHUS
npusHakoB U.-I'.Mennenda. 1IpaBuno NOMUHHUpPOBAHUS M HCKIIOYEHUS U3 HETO.
[IpaBuiio HE3aBUCUMOTO paclIeIICHUs MPU3HAKOB. [[pUHITUIT YUCTOTHI TaMeET.
['eneTnyeckoe ornpeseeHre moja U CBsI3b I'eHOB ¢ XpoMocomaMu. CIIEIJIEHHOE
HaclenoBanue. [{uTonoruueckue OCHOBBI HACTEJICTBEHHOCTH. 3aKOH JIMHEHHOTO
PACIOJIOKEHUSI TEHOB B XPOMOCOME: CIEIIJICHHOE HACEI0BAHUE U KPOCCUHTOBED.
[Tpumepbl u3mMmeHunBoCcTH. HopMa peakiuu: HacieJACTBEHHAs] U HEHACIEICTBEHHAs
W3MEHYUBOCTh. ['eHoTunm u Qenotun. Mytanun. [naBHOoe 0000IICHKE
KJIACCUYECKOM TEHETUKHU: HACIEAYIOTCA HE IMPU3HAKH, a HOPMBI pearrupoBaHUsI.
PerynsaropHas mnpupoma peanm3anid HACIEACTBEHHOW WH(OpMaAnuu B XOJe
OHTOTEHE3a.

HacnenoBanue mpu3HakoB y 4enoBeka. HaciaenctBeHHbie 00NE3HN, NX MPUYUHBI U
MpEeAYNPEKICHUE.



['enetnueckass wHXeHepus. ['eHeTHYeckn  MOIU(DHUIIMPOBAHHBIE  IITAMMBI
MHUKPOOPraHU3MOB, COpTa pAaCTEHUNl W KUBOTHBIX: pEaJbHbIE JOCTOMHCTBA,
MHHMBbIE UCITYTH, PEATbHBIE U TOTEHIUAJIbHBIE ONTACHOCTH.

Y.P. JapBun u A.P.Yomiec - OCHOBOIOJOXHUKH TEOPUU SBOJIIOLIMM OPTaHU3MOB.
Mogenb 3BOIOIUN TyTEM €CTECTBEHHOT0 0TOO0pA.

Yyenue 00 UCKYCCTBEHHOM OTOOpE - OCHOBa cenekiuu. [IpruMmeHeHue 3HaHUN O
3aKOHOMEPHOCTSIX HACJIEICTBEHHOCTH M WM3MEHYMBOCTH, MCKYCCTBEHHOM OTOOpE
IIPU BBIBEJICHUH HOBBIX MOPOJI U COPTOB.

JIBKyIHe CUJIbI U pe3yJabTaThl BOIIONNUA. DOPMUPOBAHUE MPUCIIOCOOTIECHUN K
cpene ooutanusi. OTHOCUTEIBHBIN XapaKkTep MPUCTIOCOOIEHHOCTH.

Bua u BugooOpazoBaHue.

Cuctema oprannueckoro Mwupa. CBumerenbcTBa 00 SBOJIONUU U3  00JacTH
CUCTEMATUKHU, CPaBHUTEILHOM aHATOMHH, TMaJICOHTOJOTHH, HSMOPHUOJIOTHH U
ouoreorpaduu. Kinerounoe ctpoeHue Kak 10Ka3aTeIbCTBO POACTBA U €IMHCTBA.
VYuenne A.H. CeBepuoBa 0 INIaBHBIX HANpPaBJICHUAX 3BOJIIOIMOHHOTO MpPOIECCa.
buonornyeckuii mporpecc u MyTH €ro JOCTHKEeHHs (apoMopdo3, uanoaanTanms
u aereHepanus). JluBepreuius, opraHndeckoe pa3HoooOpa3ue u ux OMOJIOrHIecKuit
CMBICI.

[Tpoucxoxnenue >xku3Hu Ha 3emuie. Kietounas ¢opma opraHU3alUM KU3HU.
[IpoucxoxaeHne 3ykapuoT. BO3HUKHOBEHHWE MHOTOKJIETOUHbIX. CKeneTHas
peBotonus. BbIXo1 MHOTOKJIETOYHBIX Ha cylry. HazemMHbIe MO3BOHOYHBIE - Kak
COOOIIECTBO COOPIIMKOB ypoxkas. YenoBek - IUIOTh OT IUIOTH Ha3eMHBIX
MO3BOHOYHBIX. DKOJOTUYECKasl PoJib 4YejoBeka B Ouocdepe - cynmepnorpeOUuTesb
BCEBO3MOKHBIX PECYPCOB, BKJIIOUAs MUHEPAJIbHBIE.

Jlabopamopnvie pabomwi. Onvicanue (HEHOTUINOB PACTEHUW U YKUBOTHBIX.
N3MeHYHMBOCTh  MNPU3HAKOB Yy  pPACTEHUM, IKUBOTHBIX M  YEJIOBEKA.
[Tpucnoco6eHHOCTh K cpejie OOUTaHUs Ha MPUMEPE OTACIbHBIX MPECTaBUTEIIEH
PacTeHUN U )KUBOTHBIX.

Yacts 6. B3aumooTtHoenue yenoBeka u mpupost (10 )

OcCHOBHBIE 3Tanbl MPOUCXOXKICHUS YETOBEKA: aBCTPAIONUTEKH, apXaHTPOIIbI,
najeaHTpPOIbl, HEAHTPOIbl. BpIxom dYemoBeKOOOpa3HBIX O0E€3bsIH B OTKPBITHIN
nanamadr. [IpocTpancTBeHHAs] SKCTPAMOIAIMS - UICTOYHUK paszyMa U OpyIAUHHON
nearenbHocTH. [lonmyaennbsiit xumHuk. OT cTaja K KOJUIEKTUBY. Peub u BTOpas
CUTHAJIbHAsA CUCTEMa KaK CpEJICTBO YIIPABJICHUS KOJUIEKTUBOM. OCBOCHHME OTHA.
bonblIold KOJUIEKTMB M OXOTa Ha KPYIHBIX MIIEKONMUTANOMMX. BO3HUKHOBEHHE
HCKYCCTBA U PEJIUTHM.

Heonutnueckass peBOMIOLMS: KPU3UC MPHUCBAMBAIOIIETO XO3MMCTBAa - TMEPBBINA
DKOJIOTUYECKAM KPU3UC B HCTOPUU 4YeJoBedyecTBa. [IpousBopsiinee XO35UCTBO.
Kaxxaplii 1mar B COBEpIIEHCTBOBAHUM MPOU3BOAUTEILHOCTH TPya - MPEANOChIIKa
K pPOCTYy 4YHCICHHOCTH HacejeHus. Pacmmpenue pecypcHod 0a3el U
MOCIIEZIOBATEIbHOE OCKY/IEHHE HEBO300HOBUMBIX, a 3aT€éM U BO300HOBHUMBIX
pecypcoB. OrpaHWYE€HHOCTb PECYpPCOB ISl M3TOTOBJICHUSI OPYAHMM - OTKPBITHE
TEXHOJIOTUM BBIIJIABKU W 00pabOTKM MeTayuioB. BreipyOka necoB, mepexoa K
KaMEHHOMY CTPOUTENIbCTBY M J00bue KameHHOro yris. [IpomeinuieHHas
PEBOJIONMS U HAYYHO-TEXHUYECKHUM mporpecc. 3eneHast peBoitouus. [leuanpHas



cyapba HapoJOB, PELIMBIIMX CBOM JKOJOTHYECKHE Mpobaembl (yrpo-QpuHsl,
namyacsl). YeaoBe4ecTBO MOKa He HAILIO MyTe yCTONYNBOrO pa3BUTHSL.
CoBpeMEHHBII 3KOJIOTMYECKU KpU3HUC U aKTUBHBIA OTBET Ouocheprl. [Tpobiemsr
3arpsi3HEHUS], UCUEPIIaHUSI PECYPCOB M Pa30PEHUs 3eMelb, BRIMUPAHHS KIIFOUEBbIX
3BEHbEB OMOC(EpPHOrO KPYroBOpOTa, IepeHaceIeHH s, TOJI0/1a.

Kak mpenoTBpatuTh JanbHeilee pa3BUTHE HKOJIOTHYECKOTO Kpusuca. JlBa myTu
YeJioBeYecTBa (CaMOOTPAHMYEHUE WM TOUCKU IMyTEeH YCTOMYMBOTO Pa3BUTHS).
HeoOxomumocTh 00beAMHEHNS YCHINN BCEro YeIOBEUYECTBA B PEIICHUU MPoOiIeM
HKOJIOTUYECKOTO KPHU3HCA.

Jlabopamopnvie pabomul. I3yueHne ObITOBBIX OTXO/I0B B KBapTHUPE.

3akioueHue (2 u)

Metonpl ~ M3y4eHHMs ~ JKUBBIX ~ OOBEKTOB: CPaBHUTEIIbHBIA,  OIBITHO-
DKCHEPUMEHTAIBHBIA. OTrpaHUYEHHOCTh IPUMEHEHHUS DKCIEPUMEHTAa C YKUBOU
MIPUPOJION.

Posb Onosioruu B XKM3HU JIOAEH U camoro ydyeHuka. Oco3HaHHe UCKIIOYUTEIbHON
pOJIM KM3HM Ha 3eMile B CO3/aHHMU M MOAJIEP)KaHUU OJaronpUATHBIX YCIOBHM
XKU3HU 4ejoBeuecTBa. Poib sKkonorumueckux u - OMochepHBIX 3HAHUM B
YCTaHOBJIEHUM MPEJETOB O€30MacHOM aKTUBHOCTH JIOACH. DiIeMeHTapHbIE
OMOJIOTMYECKUE OCHOBbI ~MEOUIMHBI, CEJIbCKOTO M JIECHOIO  XO35HCTBa,
OMOTEXHOJIOTUU. broornueckue 0CHOBBI 310pOBOT0O 00pa3a KU3HU.

Yacsl 1o BBIOOpY yuuTens: 7 4.

[Ipu cocTaBieHHH TEMAaTHYECKOTO MIAHUPOBAHUS 3TU Yachl ObUIM MCIOJIb30BAHbI
Ha OoJiee JeTaabHOE M3Y4YeHHE NMEepBOMl TeMbl «Perynsius Ha KJIETOYHOM YpOBHE
OpraHu3alin», T.K. OHA BbI3bIBAET HAHOOJbILIEE 3aTPYIHEHUE Y YUAITUXCSl, U 3TOT
Marepurail BXoauT B Borpocsl [ A.

[lepeuenb nabopaToOpHBIX pabOT

Ne Tema

1. JlabopaTtopHas pabota Ne 1. PaccMaTtpuBaHue KJIETOK paCTeHUI U >KUBOTHBIX
0] MUKPOCKOIIOM

2. JlabopaTtopHas paborta Ne2. Katanutnyeckass akTHBHOCTh ()EPMEHTOB B )KHBBIX
TKaHSX

Jlabopatophas pabota Ne3. Uzyuenue pediekTopHO# nyTH
JlaGoparopHas pa6ota Ne 4. 3yueHne 3KOCUCTEMbI CBOCH MECTHOCTH

JlaGoparopHas padota Ne 5. BrisiBJIeHHE U3MEHUYNBOCTH OPTraHU3MOB

o 0 bk ow

JlabopaTtopHas pabota Ne 6. BrisiBieHHE TPUCTIOCOOIEHHI Y OpraHU3MOB K
cpeae oOuTaHus

JlabopaTtopHas pabota Ne 7. zyyeHue Mophoaorudeckoro KpuTepus Buaa

JlabopaTtopHas pabota Ne 8. MI3ydueHue OBITOBBIX OTXOJ0B B KBAPTUPE

TemaTHuyeckoe NVIAHUPOBAHUE
6 KJacc



Cooepoicanue

Komx.Yac.

BBenennue.
buonorus — Hayka o kuBbIX opranu3max. OOMeH BeIleCTB,

Pa3Apa)KUMOCTh, POCT U PA3MHOKEHHE — CBOMCTBA KUBBIX
opranu3MoB. [Iprcnoco0IeHHOCTh )KUBBIX OPraHU3MOB K
YCJIOBUSIM >KU3HHU.

bakrTepun
baktepun Menkue OJHOKJICTOUYHBIC OPTaHU3MBbI, OOUTAIOIINE B

oJHOpoAHOM cpenie. CTpoeHne U OOMEH BEIIECTB OaKTepHaTbHOM

KJICTKH.

Kak npoucxonut Hacinenosanue, poias Monekynsl JJHK B
Pa3MHOXEHUU OpraHu3MOoB. PazMHOXeHrE MUKPOOOB.

Ponp Gaktepuii B Harel xu3HU: (00JIC3HETBOPHBIE,
UCIIOJIb3YEeMbIC B MPOU3BOCTBE, PEAYIICHTHI B IIPUPOIHBIX
AKOCUCTEMAX, MOJIe3Hast MUKpOQIIopa Oprann3Ma: Ha KOXe, BO
PTY, B KHILIEYHUKE)

I'puosbl.
CrpoeHne KIETKH SIIEPHBIX OPTaHU3MOB. DYKapHUOTBHI.

Jab.p.Nel «Ycmpoiicmeo mukpockona u paboma ¢ HUMY.

['pulsi- rereporpodsl (canporpodsr). CTpoeHue u
KU3HENIeATeIbHOCTh TpruOoB. IlepeHoc BerecTBa Ha OOBIIHE
PacCTOSHUS ¥ POJIb MUIIENHS B 3TOM Tpotiecce. PazmHoxxeHue
rpuOOB.

Jlab. Pab. Ne 2 « Paccmampueganue 2ughos niectegolx 2pubos ¢
HOMOWBIO MUKDOCKONAY

Pons rpuboB B Onocdepe u B xu3Hu yenoBeka. [Ipaktuueckoe
3HaueHue rpu0oB. Che0OHbIE | SIIOBUTHIE TPUOBI CBOCH
MECTHOCTH

Jlab. Pab. Ne 3. U3yuenue sHeuine2o cmpoenusi Opoicicell ¢
HOMOWBIO MUKPOCKONA.

Husiue pacrenust. Pacmenus asmompodhor.

PacTenus nmpousBoAUTENIHN SKOJIOTHIECKAS POJIb aBTOTPOGOB.

Jlab. Pab. Ne 4 U3zyuenue cmpoenusi Hcusbix Kiemox KO*CUYbl
JIYKa, KIemoK 2100eu U 8alIUCCHEPUU.

®ortocunTe3 xaopopuiut. CTpoeHue U PyHKIUU PACTUTEIbHON
KJIEeTKU. XJoporiacT. Bakyonas. OOMeH BeliecTB pacTeHHUS:
(oTocuHTE3 U JpIXaHUE pacTeHU. MuHepaabHOE TUTaHHUE
pacTECHUM.

10

Bonopocnu.




cpena Bojopocieit — Bojga. OTHOKJIETOYHBIE BOJOPOCH.
MHOTOKJIETOYHBIE BOJIOPOCIIM U UX CTPOCHHUE: CIIOCBUIIIC.
[InaHKTOHHBIE M1 OEHTOCHBIE BOJIOPOCIIH.

11

JIumaliHUKY — CUMOMOTHYECKHE OpraHu3Mbl. CTPOCHUE U KU3Hb
JUIIATHUKOB. DKOJIOTHYECKas poJib JIMIIAHUKOB. MHorooOpasue
JIAIIAMHUKOB. XO035MCTBEHHOE 3HAUEHUE JIMIIAHHUKOB.

12

Briciine cniopoBbl€ pacTEHUs
Brixon pactenuii Ha cyury. Mxu- «3¢eMHOBOJIHBIE pacTeHUs». JIuCT
u ctebenb. Cocynbl U X 3HAUEHHE B HA3€MHBIX YCIOBUSIX.

3eneHble U carHoBble MxHU. Posib MXOB B Ouocepe U B KU3HU
YeJI0BEKA.

13

Txanu. OcHOBHBIE IpyIIIbI TKaHEH. OpraHbl pacTCHHUS.

14

[1naynsl, XBolx, TanOpOTHUKHU. [losiBIEHNE TOKPOBHBIX U
IPOBOASIIMNX TKaHEeW. CTpOCHHE U )KU3HEHHBIN LUK
nanopoTHuka. Posis B Ouocdepe u B KU3HU YeIOBEKa

15

['os10cEMEHHBIE PACTEHUS

OcBoeHME 3aCYNUIMBBIX TEPPUTOPUI. PasMHOXKEHNE U )KU3HEHHBIN
LMKJI HA IPUMEPE XBOMHBIX (raMeTo(uT 00pa3yercs BHYTpU
cnopodura) OnpuUieHre, CO3peBaHUEe CEMSH, TPOpaCTaHUE.

16

CrtpoeHue 1 OCHOBHBIE OpPTraHbl IBETKOBOTO pacTeHus. L{BeTok —
OpraH IOJIOBOIO Pa3MHOKEHHUS PACTEHUM, CTPOEHUE U
MHOT000pa3ue BETKOB.

Jlab.p. Ne 5 U3zyuenue cmpoeHust y8emros.

17

OyHKIUK YacTer UBETKA. JKM3HEHHBIN IUKJT IBETKOBOTO
pacrenus. [lonoBoe pa3MHOXKEHNE paCTEHUM.

18

Onbuienue u ero Gopmsl.

19

CouBeTus - CpeACTBO 0OJICTIUTh ONbIICHHE. THITBI COLIBETHH.

20

dopMUpOBaHUE CEMEHU U TUI0fa, UX GyHKuMH. Pacnpoctpanenue
IIJI0JIOB U CEMSH.

21

Crpoenue cemenu. [Ipopactanue cemsiH.

22

Kopewns, ero ctpoenue, hopmupoBanue u GyHKIINH
(MexaHn4YecKasi, OTJIONIEHUE BOABl U MUHEPAIBHBIX BEIIECTB)

23

[TouBa u ee poiib B )kU3HU pacTeHus. Poib ynodpenuit 1uist
BO3/EJIbIBAHUS KYJBTYPHBIX PACTCHUM.

Jlab. p. Ne 6 Ilpogedenue onvimos no uzyuenuio cocmasa
NnoYewl.

24

Crtpoenue u popmupoBanue nodera. [louka. Bunonsmenenus
nmobera: KIryOeHb, TyKOBUIIa, KOPHEBUIIIE.




25

Crebenp m ero crtpoenue. llpoBenenme BemecTB. Kcunmema u
dao3ma B crebie. KamOwmii.

26

JIuct ero ctpoenue U GyHKIUU

27

BereratnuBHOe pa3MHOXEHHE PACTEHUM, €r0 (DOPMBI.

28

3HadyeHUE OBCTKOBBIX paCTeHI/Iﬁ B )KHN3HH 4YCJIOBCKA.

29

Cucremarrka IBETKOBBIX pacTeHUN. OIHOIONbHBIC U IBYI0JIbHBIE
pacTeHHUSI.
lIpak. Pa6.1 [lpopawusanue cemsn gaconu.

Rl P e

30

MHoroo0pasue 1 X0351iCTBEHHOE 3HAUEHNUE PO3OLIBETHBIX,
MOTBUIBKOBBIX, TACJICHOBBIX, 30HTHUHBIX Ha MPUMEPE PaCTCHUN
CBOEU MECTHOCTH.

Jab.p. No 7 Onucanue 08y001bH020 pacmeHrus no niaHy.

31

MHoroo0pa3ue 1 X035iCTBEHHOE 3HaUYS€HHE 3]1aKOB, Ha PUMEPE
pAaCTEHUH CBOEU MECTHOCTH

32

Baxxnenmue rpynmnsl KyJbTypPHBIX PACTEHHM, BRIPAIIUBAEMBIE B
CBOEH MECTHOCTH.

33

Coo0i11iecTBa
PacturensHoe coobmiectBo. OCHOBHBIC )KM3HEHHBIE (POPMBI

pacTeHui.( 1epeBo, KyCTapHUK, TPABIHUCTOE PACTCHHE)

34

B3auMocBs3p pacTeHUI OPYT € IPYrOM U C APYTUMU KUBBIMU
OpTraHU3MaMH.
CoobmiecTBa nieca, Jayra, CTeNH U pojib paCTCHUM B HUX. 3HAUEHUE

cooOIIecTBa B )KM3HU yenoBeka. OXpaHa pacTeHHH.

7 kjaacc

Tema

Koi.gac

Yactp 1 K10 Takue ;KMBOTHBIE.
CpaBHUTEJbHBIA METO
[enb HayKu — npeicKka3aHue Ha OCHOBE onbiTa CpaBHUTEIbHBIN
MeToJl. CpaBHEHUE 10 CYIIECTBEHHBIM U COOTBETCTBEHHBIM
MPU3HAKAM.

I'omonorus — CymCCTBCHHOC CXOJACTBO, YHACICAOBAHHOC OT IIPEAKOB.

[Ipr3HaKK TOMOJIOTUM OPTAHOB: CXOJIHBIA HA0OP YacTeil ,cCXOHOE
MOJIOKEHUE OpraHa Cpeiu APYTrux, HAIMIUE TPOMEKYTOUHBIX (popMm.
AHaJIOTUsl — MOBEPXHOCTHOE CXOJICTBO, HE CBA3AHHOE C OOIIHOCTHIO
MIPOUCXOKICHHUS.

Cucremaruka. HCKYCCTBGHHa}I N €CTCCTBCHHAA CUCTCMBI.
Cucremaruueckas I'pyIiiia [Inan CTPOCHHUS - KOMIIJICKC OpPTraHOB C UX




B3aMMOCBSI3SIMU, CBOMCTBEHHBIMU OPTaHU3MaM OTPEIeICHHON
CHUCTEMAaTUYECKOW TPYIIIIHI.

OcCHOBHBIEC CHCTEMaTUYECKUE KAaTETOPUU: BUJI, POJ, CEMEHCTBO,
OTpsi]1, KJacc, TUI, IIaPCTBO

OTJan4Yns KUBOTHBIX OT IPYTUX OPraHU3MoOB
Crpoenue kneTok. [IpeuMyniecTBo s1epHbIX OPraHu3MOB — 3alUTA
HACJIEICTBEHHOTO MaTepuaa OT Ipoliecca 0OMeHa BEIIECTB B KIIETKE.

Pasznenenne Tpyna mexay opranougamu. [man crpoeHus sKuBon
KJIETKU. ABTOTPOGHBIN, TeTepOTPOGHBINH U OCMOTPO(PHBIN CLIOCOOBI
MTATaHU.

CyuiecTBeHHbIE PU3HAKU, OOBEUHSIONINE BCEX KUBOTHBIX,
OTJIMYAIOLIUE UX OT APYTUX TPYNI OPraHUu3MOB (HaIU4une
NUIIEBAPEHUS, TOABHKHOCTh, YyBCTBUTEIBHOCTb, AaKTUBHBII OOMEH
BeniecT). Mckimtouenus u3 npasuia.

XapakTepHbIe CBOMCTBA JIOSICPHBIX, PACTCHUM, TPHOOB U
mumaitHuKoB. KoMOMHAIINY TPU3HAKOB, OTJIMYAIOIINX YKHBOTHBIX OT
JIPYTUX TPYIII (CIIOCOOBI MUTAHUS, TBWKEHUS, TTIOBEACHUE, POJIH B
IKOCHCTEME).

Ipocreimue
[iman ctpoenus npocrermunx. JKu3HeAeATeIbHOCTh MPOCTENIINX Ha
npumepe amE€Obl 1 uHPy30pun — Tydensku. [Ipumeps MHOrOOOpa3us
npocrenimx. Boga — cpena akTMBHOM KU3HU MPOCTEUIINX.

[TonsiTre 0 KU3HEHHOM LHUKJIE. JKU3HEHHBIE IMKIIBI TPOCTEUIIINX
(amEba, sBrIIEHA, rperapuHa, HHPY30pHsl, MATISIPUHAHBIN 1J1a3MOIUN).
Llp. pab. Nel Habnooenue unghyzopui.

10

Ponw nmpocteiimux B 6uocdepe u xu3HU yenoBeka. Poib
dopamunaHbEp U paaHOIApUil B 00pa30BaHUN OCATOYHBIX MTOPOJI;
POJIb MAPa3UTUUECKHUX MTPOCTCUINTNX B PETYJIAINHI YACICHHOCTH
MTO3BOHOYHBIX; OO0JIC3HU YEJIOBEKA, BRI3BIBAEMBIC ITPOCTEHIINMH (Ha
IpUMEPE MATIIPUHHOTO TUTa3MOJTHS )

11

[Ipencrapienue o NpUPOAHBIX OYarax MHPEKIIMOHHBIX 3a00JIeBaHUM.

12

Hu3wue mnozoknemounuvie
[IpeumymiecTBa 1 HENOCTATKU MHOTOKJIETOYHOCTH. Pa3nenenue tpyna
MEXAY KJIETKaMH U B3aMMO3aBUCUMOCTD KJIIETOK Pa3HbIX THUIIOB.
Koopaunanust pyakumu kinetok. ['yOku. Pereneparys HU31MIIx
MHOT'OKJIETOYHBIX

13

Ku111€4HONI0JIOCTHBIE — HACTOSAIIME MHOTOKJIETOYHBIE )KUBOTHBIE.
JIByXCIIOMHO€ CTPOEHNE U BOSHUKHOBEHHUE HACTOSIIMX TKAHEH.




14

Bo3HUKHOBEHHE KUIIEYHOM MOJIOCTH M MOJOCTHOTO IMUIICBapCHU.
HGpBHa}I CHUCTCMaA.

15

[Tonun u Meny3a — xKu3HEeHHbIE (HopMBbl. JKH3HEEATENBHOCTD U
KU3HEHHBIC ITUKJIIbI THIPOUTHBIX U CHU(OUTHBIX
KHMIIEYHOIIOJIOCTHBIX, KOPAJJIOBBIX IOJUIIOB. YepenoBanue
ITOKOJIEHHW. Teopus MPOUCXOKIECHHS KOPAJUIOBBIX OCTPOBOB Y.
JlapBuHa.

16

OcobeHHOCTH Pa3MHOXKCHUA YKU3HCHHBIN UK KNIIICYHOIIOJIOCTHBIX.
MHOFOO6p&3He KHIIICYHOIIOJIOCTHBIX.

17

ITnockue YCPBU - ITOJI3Aa0IHUEC )KHBOTHBIC. [TossBIEHNE KOKHO-
MYCKYJBbHOT'O MCIIIKa, MC30ACPMBI, BBII[GHHTCHBHOﬁ CHCTCMBHI.

18

)KI/I3H€I[65[T€JIBHOCTB H ) KU3HCHHBIC LTNKIJIbI CBO6OI[HO)KI/IByH_ICFO u
IMapa3uTHYICCKHUX IINIOCKUX qepBeﬁ. HpI/ICHOCO6JICHI/IH K IIapa3uTU3IMy.

19

KuzHenearenbHOCTh U )KU3HEHHBIE [IUKJIIbI COCAIIBIIIMKOB U
JICHTOYHBIX YepBei. Mepbl NpoUIaKTUKHU 3apaKeHHUS.

20

Kpyrnsie uepBu. buonorndecknii mporpecc Ha IpuMepe KpyTiIblx
yepBel. [lepBruuHas nonocTs Tenna Kpyrbix yepBend. CKBO3HOM
KUIIEYHUK. JKU3HEAEATENBHOCTD U )KU3HEHHBIE [IUKJIIBI KPYTJIIbIX
yepBeil. [lapasutnueckue uepBu u 00pb0a c 0yaraMmu BbI3bIBAEMBIX
MU 0oJIe3HeH

21

Bbicuine MHOTOKJIETOUHBIE. Ynenucmonozue u MOLNIOCKU
[Iman cTpoeHus KoJIb4aToro yepss. Bropuunas nonocts Tena
(tienmom). Posib BTOpUYHOM MOJIOCTH T€JIa B )KM3HU BBICIIIUX
MHOTOKJICTOYHBIX. CerMeHTaIus ¥ IPUIHHBI €€ BOSHUKHOBEHHSI.
Bo3HukHOBEHHE KPOBEHOCHOM CHCTEMbBI U TPUMHUTUBHBIX
KOHEYHOCTEH ( maparoiueB)

47
17

22

Tun xosibyaThie yepBU. JKU3HEHHBIC [IUKIIbI. Pa3ieibHOIOIIbIE 1
repMadpOAUTHBIE KOJIbYAThIC YePBU. THUIBI )KU3HEHHBIX (OPM:
noABMKHBIE( T0JI3al0IKe, IJIaBaloIKe), poroliue, cuasuue. Hepenna
U €€ poJib B MUTAHUU MOPCKHUX PBIO.

23

O0pa3 KU3HU J0XKICBBIX YEPBEH U UX POJIb B TIPOIIECCE
MMOYBOOOPA30BAHUS.

Jab. p No2 Habniooenue 3a 00dicoesbimu uepssimu
(OemoHCcmpayuorHas)

24

OO611ue 4epThl CTPOCHUSI MOJUTFOCKOB M WICHHUCTOHOTHX: TIOSIBJICHHE
HApYXHOTO CKeJeTa(ero NpeuMyiecTBa u HeOCTATKH ),pacia
KOXHO-MYCKYJIBHOTO MEIIKA, PeTyKIIUsS BTOPUYHON MOJIOCTH Tea,
HE3aMKHYTasi KPOBEHOCHAsI CUCTEMA.




25

[1nan ctpoenus MoiuttockoB. PakoBrHa. Bo3HUKHOBEHME MTOYEK.
Pazbpocanno - y3i0Bast HepBHasi cucteMa. CpaBHUTENBHBIN aHAIIN3
OpIOXOHOTHUX, IBYCTBOPYATHIX U TOJIOBOHOTHX.

26

IInan cTpoeHus WIEHUCTOHOrUX. PazneneHue tenna Ha OTaEmbI IPU
COXpPAaHEHUH CErMEHTalnu. XUTHHOBBIM TOKPOB U POCT BO BPEMS
nuHeK. YneHnucTteie KoHeuHOCTH. Pa3nenenue QpyHKunii KOHEYHOCTEH.
CpaBHUTEINBHBIN aHAIN3 PAKOOOPA3HBIX, TAYKOOOPA3HbIX U
HACEKOMBIX.

27

Tun momnrockoB. [Ipumeps! )KU3HEHHBIX (HOPM U KU3HEHHBIX ITUKIIOB
JBYCTBOPYATHIX MOJIIIOCKOB:  OpIOXOHOTHUX (MOPCKHE MOJUIIOCKH,
MPYIOBUK, BUHOTpAJHAs YIHWTKA, CIW3CHB). POJb MOJUTFOCKOB B
KU3HU 4elioBeKa (TMPOMBICET U pa3BeleHUE ChETOOHBIX MOJIIIOCKOB,
no0blYa KeMYyra W pa3BelCHUE OJKEMUY)KHHI], pa3pylicHHE
JIEPEBSIHHBIX MTOCTPOEK, MTOBPEKICHHUE YPOIKas)

Jlab. pab Ne 3 Habnrooenue 3a MONIIOCKAMU.

28

Tun unenucronorux. Knace pakoo6pasusie. [IpumMepsl :KM3HEHHBIX
(OpM U KUZHEHHBIX [IUKJIOB (IUIAHKTOHHBIE PayKH, KPUJIb, Kpao,
naHUY U TUKIIONBI, peYHOM pak). Poib pakooOpa3HbIX B )KH3HU
YeJIOBEKa M MUTAHUH MPOMBICIOBBIX dKUBOTHBIX.

29

Tun unenucronorux. Kimace maykoobpasusix. IIpucrnocobnenus k
KU3HU Ha cyte. [IpumMeps! )KU3HEHHBIX (JOPM U KU3HEHHBIX ITUKJIOB
(mayk, knemr). [laytuna: noBume cetu, yoexxuiie, KOKOH U Mapalor.

30

Ponb maykooOpa3HbIX B ®KU3HHU YeJIOBEKa (MayKH — MYXOJIOBBI,
AJIOBUTHIE MAYKH, KJIEIIH — IEPEHOCYMKHU KIIEHIEBOT0 SHIEe(danuTa,
BO30YAUTENN YECOTOK).

31

Tun unenucronorux. Kimacc nacexkomsie. [Ipucnoco6nenus K xKu3HUA
Ha cyuie. CTpoeHue poToBbIX anmnaparoB. [T0JET HaceKOMBIX.
Okpacka HaCEKOMBIX.

Jab.p. No 4  Buewinuil 610 HACEKOMO20

32

Hacekomple ¢ TIOJTHBIM M HETIOJTHBIM MpeBpaltieHueM. MHorooOpasue
HaceKOMbIX. HacekoMble ¢ TIOJTHBIM M HETIOJTHBIM MPEBPAICHUEM.
MHoroo06pasre HaCeKOMBIX.)KU3HEHHBIE ()OPMBI HACEKOMBIX :
(buTodaru, XUNTHUKY, TAPA3UTHI, carpodari) Ha MPUMEpPE
MIPEACTABUTENCH OTPSIIOB MPSMOKPBUIBIX, TMEPEMOHYATOKPHIIBIX,
KYKOB, IBYKPBUIBIX, YEITYyCKPHIIBIX.

33

OO61iecTBeHHBbIE HACEKOMBIE (ITYENBI, OChI, MYPaBbH )

34

Poub HacekoMBbIX B sku3HH Onocdepsl 1 yenoBeka. Hacekompie —
onbuuTenu. Hacexkomelie — ¢putodarmy.

35

Hacexomsie — «Bpeautenn». buonorunueckue MeTo 61 60pHObI C




KBPECAUTCIIAMMI.

36

Hacexombie — obutareny KBapTUp (MOCTEIBHBIA KJIOT, TapaKaH,
dbapaoHOB MypaBeii).

37

Perymnsanusa yncimeHHOCTH HACEKOMBIX. Hapyienne npupoaHeIxX u
CO3J]aHUE aHTPOIOT€HHBIX COOOIECTB KaK MPUYNHA MOSBICHHUS
«BpEOUTEIEN.

38

Tun xopaosbie
[nan cTpoeHuUs U )KU3HEHHBIE [IUKJIbI HU3LINX XOPAOBBIX. 3aKOH
3apOJIBIIIEBOTO CX0/ICTBA U OMOTCHETHYECKUM 3aKOH U UX POJIb B
0OBSICHEHUU MPOUCXOKICHUS TTO3BOHOYHBIX JKUBOTHBIX.

30

39

[To3BoHOUHBIE KHMBOTHBIC. [[0O3BOHOYHMK — BHYTPEHHHM CKEJET.
becuentocTHbIE — ITEpBbIE TO3BOHOYHBIE.

40

Hanknacc po16. BakHeiime yepTsl CTPOEHUS U CBA3aHHBIE C HUMU
ocobeHHocTH oOpa3a xu3Hu. Kak psiba mnaBaer? Hemapubie wu
napHble TUIaBHUKH, WX TAcCCUBHasg (pyiau TIyOMHBI) M AaKTHUBHAS
¢yakuuu. IlokpoBbl pbl0. BO3HUKHOBEHHE YENIOCTEH — OpraHoOB
cxBaTbIBaHUs A0O0bIYM. HepBHasi cucteMa U opransl 4yBCTB. bokoBas
nunaus. [IByxkameproe cepaue. [louku.

Jlab.pab. Ne 5 Ckenem u nokposwi pulo.

41

Kuznennsnii uukn peid. HapyxHoe oruiogoTBOopeHne, BBICOKas
IUIOZIOBUTOCTh WJIM 3a00Ta O moToMcTBe. bpauHoe moBeneHue u
Opaunblii Hapsaa. [IpoxoaHbie pHIObI.

42

Mmuoroo6pa3sue poi0. Knacce xpsiieBbie (akynbl U ckathl). Baxxueiiume
YepThl CTPOEHUS U CBA3aHHBIE C HUMH OCOOCHHOCTH 00pa3a *U3HH.

43

Knacc kocTHbIe pbiObl. BaskHeliue 4epThl CTPOSHUS U CBA3aHHBIE C
HUMHU 0COOEHHOCTH 00pa3a xu3Hu. JKu3HeHHbIe (hOPMBI JTydenepbix
pwi0. JIBosiko mpimanume. Kuctenepoie pbiObl — IpeKu
HA3EMHBIXTTO3BOHOYH.

44

OcobenHocTr sKocucTeMbI OKeaHa. [IpombIciioBOE 3HAUEHHUE PHIO.
Pr16HbI1 poMbIcen U ero reorpadusi. OCHOBHbIE TPYIIIBI
MPOMBICTIOBBIX pbIO. [Iepernpombicen u 3arpsi3HEHNE BOJOEMOB —
rJIaBHbIE PUYMHBI COKpAIIeHUs PHIOHBIX 3anacoB. [IpecHoBoHOE U
MOpCKOe pbibopa3BefieHre. PeakkinMaTuzanys v akKJInMaTU3alus
pBI0. AKBapryMHOE PHIOOBOJICTBO.

45

Kitacc 3eMHOBOIHBIX. BakHelire 4epThl CTPOCHHUS, CBA3aHHBIE C
YKU3HBIO Ha CyIlle. Y CUJICHHE ONMOPHOM (hYHKITUU KOHEUHOCTEH:
HEIIOJIBMYKHOE NPUKPEIUICHUE T10sICa 3aIHUX KOHEUYHOCTEHN K
no3BOHOYHUKY. llles, ee Ononornueckas pojb U MPUUIUHBI OTCYTCTBHUS
y pbiO. JIBa kpyra KpoBoOOpaIeH!us U TPEXKaMEpHOE CepLie.




Hcue3HoBeHME MeXaHU3Ma JAbIXaHHUS KOCTHBIX pBI6. Bo3nukHOBeHHE
JICTOYHOI'O 1 KOXXHOI'O AbIXaHH. I/IHTCHCI/I(l)I/IKaHI/UI KOZKHOI'O
AbIXaHHA: T0JIas BJIaKHas KCIJIIC3UCTasd KOXKa. OpFaHBI YYBCTB
3CMHOBO/JHBIX.

46

Pa3MHOXeHMe U pa3BUTHE 36MHOBOIHBIX. CBSI3b pPa3MHOXKEHHUSI C
Boj0i. MeTtamopdo3. XBocTaThle U O0€CXBOCThIC aM(pUONH 1 UX
0COOEHHOCTH. XapaKTepHbIE 3eMHOBOHBIE CBOEH MECTHOCTH.

47

Kitacc npecmbikaronuxcs. IlepBbie HacTosIMEe HA3EMHbIE
n03BOHOYHbIE. IHTEeHCHUKaIMs JIerouHoro Jpixanus. [Ipaktuyecku
ITOJTHOE Pa3ACICHUE BEHO3HOTO U apTEPUATBHOTO TOKOB KPOBH JAXKE
IIPU TPEXKaMEepHOM cepjile U 3 (HeKTUBHBIN razooomen. Cyxad,
JIMIIICHHAS JKEJI€3 KOXKa. 3alUTHBIA YeIIyW4aThlii HOKPOB U XAPAKTEP
JUHBbKU. DKOHOMHBIN BOAHBIN 0OMeH. MHTeHCcupukanus oOMeHa u
aKTUBAIUS XKU3HEAeATeIbHOCTH. OCOOCHHOCTH MCITOIb30BAHUS
PaCTUTEIBHBIX KOPMOB. Y CII0KHEHUE ITOBEICHUSI, OPTaHOB YYBCTB U
LEHTPAIbHON HEPBHOM CUCTEMBI.

48

Pasmuoxenue u pazputue pentunuil. [Ipsimoe pazsutue (6e3
JUYUHKY 1 MeTaMopdo3a). 3apobliieBbie 0007104ku. CKOpIilyna Win
Hapy>KHbIE TUIOTHBIE 00O0JIOUKH SUL, IPEMSITCTBYIOIINE MOTEPE BOABI U
o0ecreynBaoIye 3allMTy Pa3BUBAIOLIETOCS 3apOAbIIIA.
He3zaBucuMocCTh penTuiani OT BOJHOW CpeabL.

49

CoBpeMeHHbIE OTPsbI (Ueperaxu, SIIepHUIlbl, 3MEU U KPOKOIUIIBI) U
Ba)KHEHIITNE )KU3HEHHBIE OPMBI IpecMbIKarouxcs. Poib
MPECMBIKAIOIIUXCS B IPUPOTHBIX COOOIIECTBAX. XapaKTEePHbIC
MPECMBIKAIOIINECS CBOEH MECTHOCTH.

50

Bo3HUKHOBEHHE TETIOKPOBHOCTH. DKOHOMHBIN OOMEH BEIIECTB Y
PENTUIINI B PACTOYNUTEIBHBIN OOMEH BEIIECTB y MTHUII U
MIJIEKOITUTAIOIINX

o1

Kiracc nrui. IToné€r, cpena oburanus u TpeOGOBaHMS, KOTOPHIE OHA
npeabsABIET K opranuzanuu nruil. OnepeHue u pazHooopasue ero
dbynkuit. Ctpoenue u pyHKuu oTaeapHoro nepa. Kak nruma
neraet? Obneryenue Tena. OrpaHuYeHue Ha UCIOIb30BaHUE 3€JICHBIX
PACTUTEIIBHBIX KOPMOB JICTAIOIIMMU NTUIIAMH. ITHTeHCHBHBIN 00MEH
BelecTB. YeThIpexkaMepHoe ceplie U ero onosornueckas pob. lles
C TOJIOBOM M YEJIKOCTU CTAHOBSITCS OCHOBHBIM MAHUITYJIMPYIOIINM
opranoMm. be33yOslIit KiTf0B, 300 ¥ X OMOJIOTHYECKAS POJTb.
Oco0eHHOCTH JbIXaHUS NTHUIL: JIETKUE W BO3YIIIHBIC MEIIIKH.

Y CnoXHEHUE MOBEACHUS, IEHTPAJIbHON HEPBHOU CUCTEMBI. | JTaBHBIN
OpraH 4YyBCTB — 3pEHHUE.




JIa6. pab. Ne 6 Ckenet v MOKPOBBI MTHI]

52

Pa3zmHOXkeHHNE N Pa3BUTHUC IITHUIT. 3a00Ta 0 MOTOMCTBE: KPYIIHOC HﬁHO,
HACHKUBAHHUC W BBIKAPMIIMBAHUC, 3allIMTA IITCHIOB. BI)IBOIIKOBBIG 141
ITCHIOBBIC IITUILIBI. Bpa‘-IHBIG WHCTUHKTHI. JKU3HEHHBIN OMKJI IITUIIBL.
Ce3oHHEBIC MUI'paliy U UX IMIPUYIUHBL. OC@I[JIBIG " IICPCIJICTHBIC IITUIBI.

53

OCHOBHBIE 3KOJIOTHYECKHE TPYIIITHI ITHI]: BO3AYIIHbBIE (KO30/10H,
CTPHXH, KOJTUOPH U JIACTOUYKH ),Ha3eMHO-0eraroiue (CTpaychol, I1podbl
M J)KypaBIn ), THEBHBIC XUIIIHUKH, COBBI.

54

BonHo-Bo3aymiHbIe (Yailku U TPYOKOHOCKIE), BOJTHO-TIPUOPEKHBIC
(KyJIMKH, NaCTYIIKH, TOJIEHACThIE U (PIIAMHUHTO)

55

Bonomnnagaronue (ryceoOpa3Hbie U MEJIUKaHbI), HBIPSAIONIUE (Tarapsl,
TOraHKH, OaKJIaHbl, THHTBHUHBI )

56

HazemHo-necHbie (KypuHbI€), IpeBecHbIC (pakiieoOpa3Hble, KyKYIIKH,
NTUIBI-HOCOPOTH, TYKaHBbI, MOMYTau, IATIbI, TOJyOU, BOPOOBUHEIE).

S7

XapakTepHbI€ NTULBI CBOEH MECTHOCTH.

Ponp IITUI] B IIPUPOJAC U ) KU3HH YCIIOBCKA. HpOMBICJ'IOBBIC u
OXOTHHYBHU IITHUIBI X PAIMOHAIIBHOC MCITOJIB30BAHNUC NX PECYPCOB.
OxpaHa IITUIO U IIPHUBJICUCHUC HACCKOMOAIHBIX IITHII. HOMaIHHI/Ie
IITHUIIBI.

58

Knacc maexkonuratomux. MaTeHCHbUKAaIKs oOMeHa BEIeCTB.
BonocsHoii mokpoB U pazHooOpaszue ero ¢pyHkuuii. Bropuunoe HéGO,
CJIOXHAas KeBaTeJIbHasi MOBEPXHOCTH IIEUHBIX 3y00B,

g depeHurpoBKa 3yOHOM CUCTEMBI U JJIUTEIbHAsA 00padOTKa MUIIH
BO pry. UeThipexkamepHoe cepaue. Pa3Butrue neHTpaibHONM HEPBHOM
CUCTEMBI 1 OPraHoOB YyBCTB. [IponcxoxkaeHne MiIeKONUTAIOIUX.
Jlab. pab. Ne 7 3ybnas cucmema u mex 38epei.

59

Pa3mMHOXK€EHME U pa3BUTHE Y OJHOIIPOXOJHBIX, CYMYaThIX U
IUTalleHTapHbIX. 3a00Ta 0 MOTOMCTBE: YTPOOHOE pa3BUTHE,
BbIKapMJIMBaHUE AETEHBIIIEH MOJIOKOM, OOyUYEHHE.

60

OCHOBHBIE 3KOJIOTUYECKHE TPYIIIbl CyMUYaThIX, MJIOTOSTHBIX (
XUILHBIE U HACEKOMOSITHBIE), PYKOKPBUIbIX, KOMBITHBIX (XOOOTHBIE,
HEIMapHO- U NaPHOKOIIBITHBIE).

61

Menkue pacTUTENBHOSAIHBIE (3aiilie00pa3HbIe U TPHI3YHBI), TPUMATHI
Y MOPCKHE MJICKOTTUTAIOIINE (KUTOOOpAa3HbIE U JaCTOHOTHUE).

62

Ponp MIJICKOIIMTAIOIUX B IIPUPOJAC U ) KU3HU YCIIOBCKA.

63

[TpOMBICITOBBIC M OXOTHUYBH 3BEPH M PAIIMOHATBHOE HCITOIh30BaHHE
UX PECYpPCOB.

64

OxpaHa 3Bepeil.




65 | lomantHue 3BepH, pa3HooOpa3ue u MPOUCXOKIECHNUE UX TTOPO/I. 1
66 | XapakTepHbIe MICKOITUTAIOIINE CBOEH MECTHOCTH. 1
67 3akiaoueHue. 4
XKuBoTHBIE — caMBblii IpKU TpUMEp OMOJIOTUYECKOTO MpoTrpecca.
CamMoe pa3HO00pa3HOE APCTBO >KUBBIX OPTraHU3MOB. 1
[IIupokoe pacrpocTpaHeHHE KUBOTHBIX. Pa3HOOOpa3ue THUIOB
’KUBOTHBIX U pa3HOOOpa3ue B THUIIE.
68 | CrnoxxHble 1 IPOCThIC KUBOTHBIE. Camble CIIOKHbIE: (HOPMBI 1
MOBECHUS, OOIIECTBEHHAS KU3Hb, PA3MHOXKEHUE, )KU3HEHHBIC
LUKJIbI, POPMBI 3200THI O IOTOMCTBE
Benel1 3BOJIOLIMH )KUBOTHBIX — YEJIOBEK.
8 KJacc
Ne Tema Koui.gac
1 BBenenue.
UYenosek - buoconuanbHoe cyiiecTBO. CHCTEMaTHYECKOE MOJ0KEHUE 1
yesnoBeka. YenoBek — )KUBOTHOE (reTepoTpod, MUTaHUEe ¢ TOMOIIBIO
pTa, MOJABUKHOCTH), IO3BOHOYHOE U MJIEKOITUTAIOIIEE
2 Yactp 1. Tes10 yesi0BeKa- KAK CAaMOCTOATEILHbIH OPTaHU3M
CTpykTypa u PyHKIIUM YeJI0BEYECKOI0 Tejia
OcHOBHbIE (PYHKIIMM OpraHU3Ma: MUTAHKUE, IbIXaHUE, BbIACIICHUE, 1
JBUKEHUE, pa3MHOXKEHHE, Pa3IpakUMOCTh, OapbepHasl.
3 | Cuctema OpraHoB OCYIIECTBIISIET OJHY OCHOBHYIO yHKIMIO. OpraH - 1
3BEHO B BBIMOJHEHUU 3TON (DYHKIIHH.
4 | OcHOBHBIE CUCTEMBI OpraHOB ( MUIIEBAPUTEIIbHAS, AbIXaTEIbHAS, 1
BBIJICIUTEINIbHAS, OTIOPHO-/IBUTAaTEIbHAS, PETIPOTYKTHBHAS, OPTaHbI
YyBCTB, HEpBHAs, KO’Ka), UX COCTAB U B3aUMHOE PACIIOJIOKEHUE.
5 | OpraH ¥ TKaHb.TUIIbI TKAHEH: AMUTENNANbHAS, MbIIICYHAs, 1
COEIMHUTENbHASA, HEPBHAS, PEIPOAYKTHUBHAS.
6 | Knerka u e€ ctpoeHue. 1
JIa6. p. Nel. 3HakOMCTBO ¢ mpenaparamu KJI€TOK M TKaHEH.
7 | OcHOBHBIE OpraHesuibl U UX (YHKIMH.TKaHEeBas KUAKOCTh - cpeia 1
KJIETOK OpraHu3Ma.
8 Kak o0ecnieunBaercsl HeJ0CTHOCTH OPraHU3Ma.
DyHKIMH, 00€CIIeYNBAIOIINE [IETOCTHOCTh OpTraHn3Ma: KPOBEHOCHAS 1

CHUCTCMaA, J'II/IMCbaTI/I‘-IeCKaﬂ CUCTCMA.HCPBHAA CUCTCMA, SQHAOKPpUHHAsA




CHCTCMA.

9 Kposb u kposenocnas cucmema.

KpoBsb coequnurensHas TkaHb. @OPMEHHBIE 3IEMEHTHI KPOBU:
SPUTPOLIUTHI, TEUKOIUTHI, TpoMOoLUTHI.  Jlab. p. Ne2. PaccmoTrpenue
npenapara Ma3ka KpoBU

10 | Ctpoenue u pyHKITMN KPOBEHOCHOM cucTeMbl. CepAre u ero riaBHas
(¢yHK1Ms. BinsHre THTEHCUBHOCTH paOOThl OpraHM3Ma M BHEILIHUX
BO3JICKCTBUI Ha paboTy cep/lia.

JIa0.p.Ne3. 3mepenue mynbca J0- U IOCIE€ Harpy3KH.

11 | Cocynsl: apTepun 1 BeHbl. Kanumisipsl. AprepuanbHas 1 BEHO3HAs
KpPOBb.

12 | BonbIoi 1 Mablil KpyTd KPOBOOOPAIIICHHS. TIOTIONIEHUE KUCIOPOAa
Y BBIJIEJICHUE YIJIEKUCIIOTO Ta3a BEHO3HOM KPOBBIO B JIETKUX.

13 | BcacriBaHM€ MUTATENBHBIX BEUIECTB U MOTJIOUIEHUE KHCIOPOAa
TKAHSIMU OpraHU3Ma U3 apTepUaAIIbHONW KPOBU.IIPOHUKHOBEHUE KPOBU
U3 apTEepPUAIIBHOTIO pyciia B BEHO3HOE YEPE3 MOTYyIPOHULIAEMBIE CTEHKU
KAWL pOB

14 | [IpenynpexneHne cepaeuHO-COCYIUCThIX 3a0oneBanuid. [lepBas
IIOMOILb [P KPOBOTECUYEHUSIX.

15 | Jlumda u ee coiicTBa. JIumdarudeckas cuctema. Tkanepas
KHUIKOCTb.

16 Hepsnas cucmema.
3Haue€HHE HEPBHOM CUCTEMBI B PETYJISILIUU U COTJIACOBAHHOCTH
¢ynkuuii opranusma. [lonsarue o pediekce.

17 | UenTtpanbHas u nepudepruyeckas HEpBHas CHCTEMa U UX POJIb.

18 | Ctpoenue u pyHKIIMH CIUHHOTO MO3Ta U OTJEJIOB TOJIOBHOTO MO3Ta.
Pednexropuas ayra.

19 | Ponb BereTraTMBHOM HEPBHOM CUCTEMBI B PETYJISILIUN PAOOTHI
BHYTPEHHHUX OPTaHOB.

20 | Kopa 60abp1IMX NOTYyIIapU.

21 | DHnokpuHHasg cuctema. JKene3bl BHyTPEHHEH CEKPEIUU.ITOHSITHE O
TOPMOHAX U MyTSAX UX TPAHCIIOPTUPOBKU K KJIETKAM M TKaHSIM.
MexaHu3m BO3JIEUCTBUSI TOPMOHOB.

22 | Cnenuduyeckas peakiys KJIETOK U TKaHEH opraHu3Ma Ha
BO3/I€IICTBHE TOPMOHOB.

23 | Ponib HEpPBHOM CHCTEMBI B PETYJISIIUH JKeJie3 BHYTPEHHEH CeKpeluu.

24 | I'unodus u ero poJib B NOJEP>KaHUH LIETOCTHOM pabOoThl OpraHu3Ma.

25 | HluToBuUHAsA, TApalUTOBUIHAS U MOKEIYJ0UHAs JKele3a, UX poJjb B




MnoaAACp KaHNU I_ICHOCTHOI>'I pa6OTI>I OpraHusma.

26

3a0oeBanus, BEI3BaHHBIC HApYIICHUEM (DYHKIIMHA IMATOBUIHON U
OJIKCITYTOYHOM JKeJIe3bl. Y CIIOBHSI BOSHUKHOBEHHUS CaXapHOTro
nuadera.

27

HannmodeyHukun, WX poJib B MOAJAEPNKAHUU LEIOCTHOM pPabOTHI
opraHusma.

28

BuyTtpucekperopHas (QyHKIIUS OJIOBBIX kKeje3. BropuuHbie MOJ0BbIe
PU3HAKH.

29

JIBukeHue 1 00MEH BellleCTB B OPraHu3Me.
Onopa, osudicenue u 3awuma.
CocTaB 1 CTpOEHUE OMMOPHO-ABUTATEIBLHOIO amnmapara. Baxxknenmme
OTAENBI CKesieTa yenoBeka. GyHKuus ckenera. Poct ckenera.
JIa6.p. Ne 4. OnpeneneHre npyu BHEITHEM OCMOTPE MECTOIOIOKECHHS
KOCTEH Ha TeJe.

18

30

Tunsl coenqunenust kocred. CycraBbl. XpslieBas TKaHb CyCTaBOB.
Bnusgnaue okpyskaromieil cpeqipl 1 00pasa )KU3HU Ha 00pa3oBaHUE U
pa3BuTHe ckeneta. [lepenomel U BRIBUXMU.

31

Mprmbl, ux GyHkur. OCHOBHBIC TPYIITHI MBIIIIT TEJIA YETOBEKa.
Cratuctuueckasl ¥ TMHaMU4YecKasi Harpy3ka MbIil. BiusHus putma u
Harpy3Ku Ha pabOTy MBIIIIII.

YTomIieHHe PpU MBIIIEYHOM paboTe, poib AaKTUBHOTO OT/IHIXA.
Cyxoxunus. PacTsbkeHue CBSI30K.

32

[lepBas nomo1ipb npu ymuodax, pacTIKEHUAX CBA30K, IEpeIoMax U
BBIBUXaX. 3HAUEHUE (PU3MUECKOT0 BOCIIUTAHUS U TPYJa IS
(opMHpoBaHuA cKeseTa U pazButus Mbiuill. [Ipenynpexaenue
VICKPUBJICHUS ITI03BOHOYHUKA U PA3BUTHUS IUNIOCKOCTOIIHS.

33

KpoBocHabxenue MpIII ¥ KocTei. Poib HepBHO CHCTEMBI B
YIIPABJICHUH IBUKECHUEM.

34

Bapnepnas dyukius opranuzma. Posib Koxxu B ee o0ecrieueHuu.
Crpoenue u pyHKIHMH KOXKHU. PoJib KOKHU B TepMOperyssiuuu. I uruexna
KOXKH, TUTHEHUYECKHe TpeOoBaHus K ojiexe u o0ysu. [Ipodumaktrka
Y TIepBasi TOMOIIIb MTPU 0’KOTaxX U OOMOPOIKEHUHU.

35

Jlvixanue.
buonoruueckoe 3HaueHue ApiXaHusi. Bo31yXOHOCHBIE IYTH U JIETKHE,
UX CTpoeHHE U QyHKIMU. MeXaHu3M B0Xa U BbIJI0XA, POJIb
nuadparMbl, MeXpeOEpPHOM MYCKYJIATyphl U TPYAHOMN KJIETKH B ’TOM
nporiecce. JKu3HeHHass EMKOCTb JIETKHX.

JIa6. p. Ne5. CocTaB BABIXa€MOT0 M BBIIBIXa€MOI'0 BO3yXa, pacyeT
JKU3HEHHOU €MKOCTH JIETKUX.




36

Ponp HCpBHOfI u SHHOKpI/IHHOﬁ CHUCTCMBI B PCTYJIIOUHA AbIXaHUWA.
3aHII/ITa OpraHoOB JObIXaHUAI. MexaHu3M ra3000MeHa B JIETKHX. HepeHOC
KHCJIOPOJa U YITICKHUCIIOTO I'a3a KPOBBIO. Kinerounoe JABIXaHHC.

37

['uruena opranoB apixanus. MickyccTBeHHOE nbrxadue. 3a00IeBaHMs
OpTraHOB JBIXaHUS, UX MpodrIakTuka. Bpennoe BiustHUE KypeHHS.

38

Iumanue.
Ctpoenue ¥ PyHKIIUU TUIIEBAPUTEIbLHON CUCTEMBI. POTOBas 1OJIOCTH
U TiepBUYHAs 00padoTka nuiy. JKenyJouHO-KUIICYHBIA TPaKT U
nunieBapeHue. buonornueckuii cmpicn nepeBapuBanus numm. Jlao.p.
Ne 6.]leiicTBrE (PepMEHTOB CITIOHBI HA KpaxMall.

39

BcacwiBaHue mnuUTaTEIbHBIX BCUICCTB B KPOBb. BHYTpI/IKJ'IeTO‘-IHOC
IMUIICBAPCHUC. Oxucnenue OpraHrMYCCKUX BCIICCTB W IIOJIYUCHHC
OHCPIUH B KIICTKC.

40

AT®. benku, >kMpbl U YTJIEBOJbI MUIIM - UCTOYHHUK DJIEMEHTAPHBIX
"cTpoutenbHbIX OJOKOB". EMWHCTBO 3JIEMEHTapHBIX CTPOUTEIBHBIX
0JIOKOB BCETO XMBOTO B Ouocdepe.

41

Pammmonansnoe nmuranune. CocraB numuy. ButamuHbl. JHEepreTuyeckas
Y NAILIEBAs HEHHOCTh PA3JIMYHBIX IIPOITYKTOB.
JIa6.p. Ne 7. CocTaBieHnue paiyoHa.

42

[IpeaymnpexaeHne TIHMCTHBIX U JKETyT0YHO-KHUIIIEYHBIX 3a00JI€BaHUH,
MUIIEBBIX OTPABIICHUMN, TIEpBas JOBpaueOHasi TOMOIIb MTPU HUX.

43

Buloenenue.
VY nanenuve TBEpIbIX, )KUIKUX U Ta3000pa3HBIX BEIIECTB U3 OpraHu3Ma
( KUILIEYHUK, BBIICIUTENIbHAS CUCTEMA, KOXKa, JIeTKHE). bruonornueckoe
3HAUYEHUE BBIJICIICHHS MPOIYKTOB OOMEHa BEIECTB.

44

Ponb kpoBH B BbIIENIEHUN KOHEYHBIX TPOYKTOB OOMEHA BEIIIECTB
KJIeTOK. OpraHbl MOYEBBIJICTUTEIILHON CUCTEMBI, UX QYHKIINU,
npoduIakThKa 3a00JeBaHUN.

45

Obmen seuwecms
OOMeH BelecTB Ha YpPOBHE OpraHU3Ma U KIICTOK.

46

[TnacTuveckuii U YIHEPreTUIECKU OOMEH U UX B3aHMMOCBSI3b.
[IpeoOpazoBanue rIFOKO3bI, AMUHOKHUCIIOT U KUPOB B OPTaHU3ME.

47

" IIocTOAAHCTBO BHYTPEHHEH CPe/ibl €CTh YCJI0BHE CBOOOIHOM H
HEe3aBUCUMOM )KU3HU'"  BHyTpeHHsisI cpea OpraHu3Ma u
NnoJJIepKaHue ee MOCTOSAHCTBA.

15

48

BuyTpeHHsis cpea opranusma 1 nojep:kanue e€ mocTosHCTBA.

49

HeiiporymopanbHas peryisius GyHKIH opraHiu3Ma.

50

Nmmynurer. Yuenue H.M1.MeunukoBa o ¢aronurax. Ponb




HGﬁKOHHTOB N aHTUTCII.

o1

CKOpOCTh OcellaHus SPUTPOIUTOB- 000OIIIEHHAS MEpa UMMYHHOM
AKTUBHOCTU KPOBHU.

52

310poBbe: "MOCTOSHCTBO BHYTPEHHEN CPEbl €CTh YCI0BHUE CBOOOIHOM
Y HE3aBUCUMOM XKU3HU".

53

HapymeHHe ITIOCTOAHCTBA BHYTpeHHGﬁ CpCAbl 9YCJIIOBCKA KaK CJICACTBUC
XUMHUYCCKOTO, 6aKTepI/IaJ'ILHOI‘O U BUPYCHOT'O OTPABJICHUA,
PaaAOAKTHUBHOTO 3arpA3HCHUA.

54

[Ipodunaktrka u meppasi MOMOILb IPU TEIVIOBOM U COJTHEYHOM
yAapax, 3JIEKTPOILIOKE.

55

Bpez[Hoe BJIIMSIHUC KYPCHUA, aJIKOTOJIA U yrIOTpC6J'I€HI/I$I HAapKOTHUKOB.

56

Bricuias HepBHas 1€ATEIBHOCTh. Y UEHUE O BBICIIEH HEPBHOU
nestenbHoctd U.M.CeuenoBa u W.I1.I1asnoga.

57

Oco0OEHHOCTH BBICIIEH HGpBHOﬁ JCATCIBHOCTH YCJIOBCKA.

58

ITamsTe 1 €€ Buapl. buonornyeckoe U cOnMaIbHOE MOBEACHUE
YyeJI0BeKa.

59

[Io3Hanue OKPYZXKaromero Mupa. PutMBI K13HM.

60

Opranbl 4yBCTB Y€JI0BEKA U OKPY’KAIOIIAsl Cpeia. 3pUTEIbHbBIN
aHaJIN3aTop.

61

CnyxoBo# aHanu3aTop, ero (yHKIHUHU U 3HAUCHHE.

62

OOOHSTENbHBIN aHATU3ATOP, BKYCOBOM aHANIM3aTOp, UX PYHKIUHU U
3HAYCHHE.

63

Bocnpoussenenne u MHAMBUIYaAIIbHOE pa3BUTHE. bromornueckui
CMBICJI IIEPEKPECTHOTO PA3MHOKECHUSI.

64

[TonoBas cuctema, e€ cTpoeHue U GyHKIMU. buogoruueckuit CMbICT
BTOPUYHO- MOJIOBBIX MPU3HAKOB U MTOBEICHMUS.

65

[IpeameT nicuxonorus. B3anumMocBs3p aHATOMUYECKHUX,
(U3HOTOTUYECKUX U TICUXOJIOTHIECKUX OCOOCHHOCTEH YEIOBEKa U €T0
pa3BUTHSL.

66

TCMHepaMeHT M SMOLIMHU - IIPOABJICHHUC B3aUMOCBA3H
IICUXOJIOTHYCCKOT'O 1 (bHSPIOHOFI/IquKOFO B YCJIOBCKC.

67

DMoOIMHU ¥ AMOITMOHAIBHOE CoCcTosiHUE (HacTpoeHue, adhdekr, crpecce,
JETIPECCHst).

Crioco0bl BBIXOJ1a U3 OTPUIIATEITLHBIX SMOITMOHAIBHBIX COCTOSTHUM.
AyYTOTPEHUHT.

68

MyXKCKOU M )KEHCKAW THUI OBEACHUS, KaK MPOSBICHUE B3aUMOCBSA3U
OMOJIOrMYECKOI0 U COLMAIBHOIO B YEJIOBEKE.
HepackppITble BO3MOXHOCTH Y€JI0BEKA.




9 knacc

Conepxxanue

Kon.uac

BBenenue.

CucremHas npupoIa XKU3HH (KU3Hb €CTh CBOMCTBO KUBOM CUCTEMBI, a
He ee AIeMeHTOB). CTaTnyeckast U TMHaMHU4YecKasl yCTOMYHBOCTb
(cpena — ICTOYHMK BEIIECTBA U SHEPTUH) oOMeH BemiecTs. [Ipunnumn
JlellaTense — bpayHa. JKuBbIE CUCTEMBI — CIIOKHBIE «MOJIEKYJISIPHO-
xumuueckre MamHb (I'. I'enpmroonsir). Pons perynsnuu B
CYLIECTBOBaHMHM KUBBIX cucTeM. [ToHsiTHE 00 00OpaTHOM CBSA3U Ha
IpUMepEe Peryssiliui 0OMEeHa BEIECTB (C yYIIOMUHAHUEM
KHOEpPHETUKH). Y CTOMYHBBIE CUCTEMBI COCTOSIT U3 HEYCTOMUMBBIX
AJIEMEHTOB — AyOIMpoBaHue PYHKIUI U CUCTEM (Ha IIpUMEpPE
TEXHUYECKUX CUCTEM, KUBBIX CUCTEM)

Wepapxus peryiasTopHbIX cucTeM (KJIETKa, OpraH, OpraHu3M). Y pOBHH
OpraHM3alMU KUBOT0. Perysmnus ocymecTBiasieTcs Ha KaXxaoM
YPOBHE.

CBoiicTBa KMBOT0: OOMEH BELIECTB U MPEBPAILEHUE SHEPTUHU, POCT,
BOCIIPOU3BEJICHUE, PA3APAKUMOCTD, PA3BUTHE.

Perysinusi Ha KJ1€TOYHOM YPOBHE OPraHU3AIUM.

Knerounas treopus (P.I'yk, A.Jleenryk, M.1lIneiinen u T.11IBanH).
CtpoeHue KJIETOK MPOKAPUOT U dYKAPUOT, KIIETOK pacTeHUH, rpruOOB U
KUBOTHBIX (pucyHKH). OCHOBHBIE (PYHKIIUU KIIETOYHBIX OPTaHEII.
B3aumogericTBue sapa M UUTOILUIA3MbI B KIIETKE.

JIa6. pad Ne 1 CtpoeHue KJIETOK pacTeHUHN U KUBOTHBIX.

XUMHUYECKHUI COCTaB KUBBIX OpraHn3mMoB. Heopranuueckue (Boja,
MUHEpaJbHbIEC COJIM) U OpraHUYeCcKre BelecTBa (OesIK1, HyKJIEUHOBbBIE
KHCJIOTBI, YTIEBOABL, JIUIHUIBL: )KUPbI 1 MOCIIa) U UX OCHOBHBIE
(GyHKIIUY B OpraHu3Me.

buocunTes Oenka kak perynupyemsliii mporiecc. [Iporpammaoe
obecrnieueHue: posib reHoB. DepMEHTHI U UX PETysATOpHas PYHKIIUS
(6enku B posin pepMEHTOB 3aITyCKaIOT OMOCUHTE3 O€JKa).

buocuntes yrieBonoB Ha mpumepe porocuuTesa. [locTynnenue
SHEPIruM B KJIETKY U3 BHEITHErO0 UCTOYHUKA (PHEPTHUSI COJIHIIA) U
CHUHTE3 MEPBUYHBIX OPTAHUYECKUX COCTUHEHUN U3 HEOPTAHUYECKUX
BemecTB. DuKcanus YHEPTrUU COTHEYHOTO U3TyYeHUs B (popme
XUMHUYECKUX CBsI3e. ABTOTPOdBI U reTepoTpodbl. XEMOCHUHTES.

OOmeH BelecTB B KileTke. MemOpaHa — yHUBEpCaIbHBIM
CTPOUTEIBHBIN MaTepuai KJIeTouHbIX opraHesl. [loctynnenue




BCHICCTB B KJICTKY. daroyTo3 ¥ NHHOLUTO3.

W3Bnedenne 1 UCIoNb30BaHNE YHEPTUH, 3aITACEHHOU B (hopme
XUMUYECKUX CBsizeil. DHepreTuyeckuit ooMeH kineTku. ATD —
YHUBEPCAIBHBIN EPEHOCUHK IHEPTUHU. KpaTKOoCpOUHbBIE U
JOJITOCPOYHBIE JAENO SHEPTUN B OPraHU3ME.

10

vkt nemeHus v pa3BUTUA KIETKU. MUTO3 1 Mei103. Poiib reHoB u
XpPOMOCOM B ME€PENAYE HACIEICTBEHHBIX IPU3HAKOB B DALY
KJIETOYHBIX [TOKOJIEHUN U MIOKOJIEHUM OPraHU3MOB. Y HUBEPCAIBHOCTD
TEHETUYECKOT O KOJIa.

11

Hapymienue B ctpoeHnn U PyHKIIMOHUPOBAHUS KIIETKU — IPUYMHA
3aboJsieBaHus y opranu3moB. Kiierounas naronorus (P.Bupxos).

12

Bupycel — HekieTouHble (OpMbI )KU3HU. buocuHTE3 1 0OMEH BEIIECTB
HOpYyYEeHBI X0351MHY. BupycHble nH(EKIMU U UX NPOo(PUIaKTHKA.

13

Peryasinusi Ha OpraHM3MeHHOM YPOBHE OPraHU3aLMH.
DuU3H0JI0rHYeCKUe peryasiiuu.

Perynsanusa npoueccoB )KU3HEAEATEIBHOCTH OpraHu3Ma KaK OCHOBA
LIEJTOCTHOCTH U CBSI3U €O cpenou. ['omeocTas kak MEXaHU3M
MOAACP/KAHUS TOCTOSTHCTBA BHYTpEeHHEN cpeabl. Helipo-rymopanbHas
perymsius. 3HaueHue HepBHOUM cucTembl. PedriekTopHas gyra.

14

CaMoperynsusi BereTaTuBHbIX QyHKIUN opranu3ma. Perynsmus
KpPOBOOOpaIleHus, AbIXaHUs, TOCTOSTHHOW TeMIepaTyphl Tena ( Ha
npuMepax TKaHel, OpraHoB, CUCTEM OPraHOB M BCETO OPraHU3Ma).
NMMyHUTET KaK peryjasaTopHas CHCTeMa opranusMa. Perymsnus
JIBHKCHUS.

15

Bpoxnennoe u mpruoOpeTeHHOe noBeieHre. be3ycnoBHbIM pediiekc.
Nuctunkr. [Iponecc oOyuenus: yciaoBHbIN pedrnekc. Paccynounas
nesitenbHOCTh.  JIab. pad. Ne 2 M3yuenue pedaekTopHOi 1yru

16

Ce3onHasg peryidanus ) KU3HCHHOI'O IUKJIa paCTeHI/Iﬁ U )KUBOTHBIX.

17

OHTOreHeTHYECKHE PeryasiuMm.

Pasmuosxenue. [lonoBoe u 6ecrnosioe pa3MHOKEHUE U UX
ounonornueckuii cMpicia. OOpa30BaHUE MOJOBBIX KIETOK.
OmiogoTBOpeHne. 3UroTa-orjaoJ0TBOPEHHAS AUIIEKIIETKA.

18

OHTOreHe3 — MHIUBUAYAJIbHOE Pa3BUTHE OpraHU3Ma. 3aKOH
3apojeinieBoro cxojacrea K.bapa. OMOpuonaibHoe u
MOCTAMOPUOHAIbHOE pa3BUTHE. JKU3HEHHBIC IIUKJIBI: JIMUUHKA U
B3pOCIbI OpraHu3m, Meramopdo3, CMeHa okoJieHu. JlocTouHCTBA 1
HEJOCTATKH PAa3JIMYHBIX TUIIOB KU3HEHHBIX LIUKIOB. Perynsius
MTOJIOBOTO U OECTIONIOTO Pa3MHOXKECHHSI B )KH3HEHHOM ITHKJIE.




19

THUNWYHBIN OHTOT€HE3 MHOTOKJIETOYHOTO Opranu3Ma. Baxxueumue
CTaJ Uy OHTOTeHe3a. bromorudeckuit cMbICI IpoOIeHUS U
SKBUINOTEHIHMAJIBHOIO JIeJCHUA KJIETOK. MI30bITOUHAsA reHeTHIecKast
nH(OpMaITUs KOKI0H KICTKU — MPEANOChIIKA PETYIISInU, e€ QyHKITUN
B MPOLIECCE PA3BUTHUS OPraHU3Ma: BO3MOKHOCTh PEreHEPALINH,
n3MeHeHue QyHKIMN KIETKH B Tporiecce e€ nuddhepeHITMPOBKH.

20

Hpo6iieHre 3apobiiiia CIIYKUT IPENOChUTKON pa3ITuyHON
muddepeHnranuy CoCTaBISIOMUX ero KiIeTok. OTHOCUTETBHOE
M0JIOKEHHE KJIETOK B 3apPOJIbIIIE U UX B3aHUMOJICUCTBHUE BIUIET HA UX

Oynyuyro cyas0y.

21

YCTOMYMBOCTh OHTOT€HE3a OT HAPYIIEHUW, €ro HalpaBIECHHOCTD.
[Ipumepsl ypOICTB, BBI3BAHHBIX HAPYIIEHWEM HOPMAJBHOTO XOJa
pa3BUTHSL.

22

PCFy.]IHIIHﬂ HA MONMY/JIAIMUOHHO-BHI0BOM YPOBHE OpraHm3allvuu.
DKOI0THUs — HayKad O B3AUMOOTHOHIICHUAX OPIaHU3MOB C cpenoﬁ
O6I/ITaHI/IH, BKJIIO“I&IOHIGI?I HX JKUBOC N HCKHUBOC OKPYKCHHUC.

23

B3anmooTHOIIEHNSI OPraHU3MOB M X aJIallTalliy K a0MOTUYECKUM
(cBet, TeMmeparypa, BIaXHOCTb, CyOCTpaT), OMOTUYECKUM
(KOHKYpEHIIMS, XUIITHUYECTBO U Mapa3uTU3M, MyTyaJIu3M,
KOMMEHCAJIU3M, HEUTPAIN3M) U aHTPOIMOTEHHBIM (haKTOpaM CpeJibl.

24

Ponp BHENTHUX U BHYTPEHHUX (PAKTOPOB B PETYIISIIUU TTPOSBICHHUS
WHJVBHUAYaJbHBIX aanTalllid: CE30HHBIE HAPS/bI, INHbKA, CE30HHBIMI
LUK )KU3HU, Ce30H pa3MHOkeHUss. OCOOCHHOCTH >KU3HU B BOJIHOM,
HE3E€MHO-BO3YIIIHOW, MOYBEHHOU cpeae. OpraHu3M Kak cpena
obutanus. [ToHaTHs 00 SKOJIOrMYECKON HUIIIE U KU3HEHHOU (hopMme.

25

3akoH ontumyMma. Jlumutupyromuii (akrop. Perymupyromas poib
(GakTOpOB Cpeabl, 3aBUCANIMX U HE3aBUCANIUX OT TUIOTHOCTH
HACEJICHUS.

26

[Tomynsius Kak COOOIIECTBO OpraHUu3MOB OHOTO Buaa. CTpyKTypa
MOMYJISLNA

( mpocTpaHCTBEHHAs, BO3pacTHas, MOJI0Bas U T.I1.) U €€
BOCIIPOU3BEICHUE B X0/I€ CMEHBI TOKOJICHUHN 0co0eit

27

Perynsus 4ucieHHOCTH Y OPraHU3MOB C Pa3HbIM YPOBHEM
TJI0JTOBUTOCTH M BBKUBAHMSI, UX CBA3B C 3200TOM O MOTOMCTBE U
o0pa3oM xKu3HU. Perynsius yncjaeHHOCTH U €€ MEeXaHU3MBI.
[TonynsaunoHHbI romeocTa3. O01IKe MPUHIUITBI SKCIUTyaTalluu
OpUpOAHBIX Nomyssiuii. [lepernpompbicen Kak MPUYMHA UCTOIIECHUS
BOCITPOU3BOIMMBIX PECYPCOB.

28

Peryasinus Ha 6moc)epHOM YPOBHE OPraHU3alUM.




DxocucreMbl. Poib mpou3BouTeNei, moTpeouTeneil U pa3pyuuTenei
OpraHUYECKUX BEILIECTB B KPYTOBOPOTE BEIIECTB U IPEBPALICHUN
SHEPIruM B MIPUPOJIE.

29

[InmeBblie CBSA3M OPraHu3MoOB B sKocucTeMax. CoCTaBIeHHE CXEM
nepeavyy BemecTB U sHepruu (1enei nutanus). [lactoumrnas u
JNETpPUTHAs NMUILEBBIE Henu. [Inmessle mupaMuabl Ha CylIe U B OKEAaHE.

30

Cpenoobpasyroniasi poib OpraHu3MOB, OMOLIEHO3a, TOHSTHE O
OuoreoreHo3e U OMOKOCHBIX cucteMax. CyKIleCCHOHHAsi CMEHa
OMOIIEHO30B U MOHATHE O KIMMaKce. BoccTaHOBUTENbHAS CYKIIECCHSI.

31

OcobennocTn arposkocucteM. PazHooOpasue arposkocucTeM, poiib
YeJI0BEKa B UX CO3JIaHHU.

32

buocdepa — rnmodanbHas skocuctema. B.M. BepHaackuii —
OCHOBOIIOJIOKHUK YYeHUs 0 Onocdepe. DIeMeHTapHbII COCTaB
’KUBOTO BEIIECTBA.

33

Ponw 6uopaznooOpasust B moAep>KaHUU YCTOMYHMBOCTH KPYrOBOPOTA
BemiecTB. Posb vyenoBeka B Ouocdepe.

34

JBOJIIOIUSA KAaK peryJjrupyemMbli poiecc.

HacnenctBeHHOCTh M NBMEHUYUBOCTD — CBOMCTBA OPTAaHU3MOB.
['eneTrka — Hayka O 3aKOHOMEPHOCTSX HACIIEICTBEHHOCTH U
M3MEHUYMBOCTU. 3aKOHBI HAclieICTBOBaHU npu3HakoB W.I". Mennens.

16

35

[IpaBuiio JOMUHHUPOBAHUS U UCKIIOUECHUS U3 Hero. [IpaBuio
HE3aBUCHUMOTO PaCIICIUICHUS TPU3HAKOB. [ [pUHIIMIT YUCTOTHI raMeET.

36

I'eneTnueckoe OIIPCACIICHUC T10JIa U CBA3b 'CHOB C XpOMOCOMAaMU.
CHCHJ’ICHHOG HaCJICACTBOBAaHUC.

37

HI/ITOHOFI/I‘IGCKI/IC OCHOBBI HaCJICACTBCHHOCTH. 3aKOH JIMHEHHOTO
PAaCIIONIOKCHUA I'CHOB B XPOMOCOMC: CHCIINICHHOC HACJICJOBAHNC U
KPOCCHUHI'OBED.

38

[Tpumeps! usmenunsoctu. Hopma peakuuu: HaciaeaCTBEHHAS U
HEHaCJeICTBeHHass K3BMEHYMBOCTh. ['eHoTun u ¢penotun. Myranuu.
JIa6. pad. Ne 3 Onucanue peHOTUIOB paCTEHUN U )KUBOTHBIX.

39

['maBHOE 00600ITICHNE KITACCUYECKOW T€HETUKH: HACIICTYIOTCS HE
MIPU3HAKH, 2 HOPMBI perynupoBanus. PerynstopHas nmpupoaa
peanu3anuy HaclaeICTBeHHOM NH(OpMAITMU B X0JIe OHTOTeHE3a

40

HacneacrBoBanue mnpusHakoB y uenoBeka. HaciaeacTBenHbie 00s€3HU,
UX MPUYUHBI U IPEAYTIPEKICHHE.

41

['enetnaeckas nHxeHepwus. | eHeTHIECKH MOAU(PUITUPOBAHHBIC
ITaAMMbl MUKPOOPTaHU3MOB, COPTA KUBOTHBIX U PACTEHUM:
JIOCTOMHCTBA, MHUMBIE UCITYT'H, PEAJIbHBIE U IOTCHLIMAJIbHBIE
ONIACHOCTH.

42

U.P. dapBun u A.P.Yomiec - OCHOBOIOJOXHUKNA T€OPHUU SBOJIFOLIMHU




OpPraHN3MOB. MOI[GJ'IL 9BOJIOIIMH ITYTEM €CCTECTBCHHOI'O 0T60pa

43

VYuenue 00 HCKYCCTBCHHOM OT60p€ - OCHOBA CCJICKIINH. HpI/IMGHeHI/Ie
3HAaHUU O 3aKOHOMCPHOCTAX HACJIICACTBCHHOCTHU U H3MCHYNBOCTH,
HCKYCCTBCHHOM OT60p€ IIpHU BBIBCACHHWH HOBBIX ITOPOJ U COPTOB.

44

JIBrokympe Ccuiabl M Pe3ysbTaThl  3BOMOLMH. DPOopMHpOBaHUE
npucrnocoOieHnii kK cpene oOutaHus. OTHOCHUTENBHBIM XapakTep
IIPUCIIOCOOJICHHOCTH.

45

Bunx u BunooOpaszoBanue.

46

Cucrema opranmdeckoro mmupa. CBHIETEIHCTBA 00 HBOJIONUN W3
00JITaCTH CHUCTEMATHKH, CPaBHUTEIHLHOW aHATOMHH, MAJICOHTOJIOTHH,
sMOpuosornn u  Oumoreorpadum. KieTtouHoe cTpoeHHEe  Kak
JI0Ka3aTeJIbCTBO POACTBA U €AMHCTBA.

47

Yuenne A.H. CeBeprioBa O riIaBHBIX HANPABIECHUAX 3BOJIFOLIMOHHOIO
npouecca. buosnornueckuii mporpecc M IMyTH €0  JIOCTHXKEHUSA
(apomopdo3, wuamMoamanTauus U Aere”Heparusi). JuBeprenius,
OPraHUYeCcKOe pa3HooOpa3ue U UX OHOJOTHYCCKUN CMBICII.

48

[Ipoucxoxnenue xxu3Hu Ha 3emie. Kinerounas hopma opranuzanuu
*u3HU. [Iporcxoxnenne sykapuor. BosHUKHOBEHHE
MHOTOKJIETOYHBIX. CKeNeTHas peBOJIIOLMSA. BBIX0 MHOTOKJIETOUYHBIX
Ha CyIIy.

49

Ha3zemHbie T03BOHOYHBIE KaK COOOIIECTBO COOPIIMKOB YpOXKasl.
YenoBek — MIOTh OT TUIOTH HAa3€MHBIX MMO3BOHOYHBIX. DKOJIOTHYECKas
poJib ueloBeKa B Ouocdepe — CyneprnoTpeOUTENb BCEBO3ZMOMKHBIX
PECYPCOB, BKIIIOUAsi MUHEPATIGHBIE.

50

B3aumooTHOIIEHHE Ye10BeKA U NPUPOABI.

OCHOBHBIE 3TaIlbl IPOUCXOKICHUS YEJIOBEKA: aBCTPAIIONIUTEKH,
apXaHTPOIbI, MAJICAHTPOIbI, HEAHTPOIIbI. BBIX0 4eT0BEeKOOOpa3HbIX
00€3bsIH B OTKPBITHIN JaHAIIAQT.

10

o1

[TpocTpaHCTBEHHASIIKCTPONOJAPALUS — UICTOYHUK pa3yMa U
opyauitHou nearenbHocTh. [lonmynennsiil xunHuk. OT craga K
KOJUIEKTUBY. Peub 1 BTOpas CUrHaJIbHAasA CUCTEMA KaK CPEJICTBO
yIpaBlieHHs KOJUIEKTUBOM. OCBOEHHE OTHS. BOJIBIION KOMIEKTUB U
0X0Ta Ha KPYIHBIX MIIEKOMUTAIOIINX. BO3HUKHOBEHNE HCKYCCTBA U
peUrum.

52

Heonutnueckas peBoNOLNS: KPU3UC TPUCBANBAIOIIETO X031MCTBA —
IIEPBBIN YKOJIOTUYECKUN KPU3UC B UCTOPUM YEI0BEUECTBA.
[IpousBomsmiee x034icTBO. Kax1plii 1ar B COBEpIICHCTBOBAHUA
IIPOU3BOIUTENIBHOCTH TPYZAA — NPEANOCHIIKA K POCTY YMCIEHHOCTH
HAaCEJICHMUS.

53

Pacmupenue pecypcHoi 6a3bl ¥ MOCIEA0BATEILHOE OCKYI€HHUE
HEBO30OHOBHUMBIX, @ 3aT€M U BO3OOHOBUMBIX PECYPCOB.

54

OrpaHU4eHHOCTH PECYPCOB VISl H3TOTOBJICHUS OPYIUN - OTKPBITHE
TEXHOJIOTUHU BBITIIABKH U 00pabOTKH MeTauioB. BeipyOka zecos,




IepEXoa K KaMCHHOMY CTPOUTCIILCTBY U I[O6I>I‘IC KaMCHHOTI'O YTJIs.

55

[TpoMbIIIeHHAsT PEBOJIIONNS U HAYYHO-TEXHHUECKHUN TTPOTrpecc. 1
3eneHas peBonmtonus. [levanbHas cyap0a HApOOB, PENIMBIINX CBOU
IKOJIOTHYECKHE MPoOsIeMbl (yrpo-(QpuHHBI, mamyacsl). YeroBeuecTBO
MOKa HE HAIIIO MyTeH YCTOMYMBOTO Pa3BHUTHAI.

56

CoBpeMEHHBIH KOJIOTHYECKUN KPU3HUC U aKTHBHBIA OTBET OMOC(EPHI. 1
JIa6. pal6. Ne 4 M3yueHune OBITOBBIX OTXOJIOB B KBAPTHPE.

57
58

[IpoOnembl 3arps3HeHus1, UCUEPIIaHUS PECYPCOB U PA30PEHUS 3EMEb, 1
BBIMUPAHUS KIIOUEBBIX 3BEHbEB OUOC(HEPHOTO KPYyroBOPOTA,
nepeHaceseHusl, rojioja.

59

Kak npenoTBpaTuTh JanpHEWIIEE pa3BUTHE KOJIOTHYECKOTO KPU3HCA. 1
JIBa myTH yenoBevecTBa (CaMOOTPaHUYEHUE WA MTOUCKH ITyTEN
YCTOMYHBOTO Pa3BUTHS).

60

HeobxoaumocTh 00beTMHEHNS YCUIINI BCEro YEJIOBEUECTBA B 1
peIeHUH Mpo0JIeM SKOJIOTUYECKOTO KpU3HCa.

61

3akJjoueHmne. 4
MeToapl U3y4eHHS )KUBBIX 00bEKTOB: CPAaBHUTEIIBHBIHN, OITBITHO- 1
AKCIIEPUMEHTATBHBIN. OrpaHUYCHHOCTD MPUMEHEHHUS SKCIICPUMEHTA C
KUBOU MPUPOAOH.

62

Ponw Ouosoruu B *KU3HU TH0JIeH U camoro yuyeHuka. Oco3HaHue 1
UCKITIOUMTEILHOM POJIM KU3HHU HA 3eMJIe B CO3JaHUU U MOJICPKAHUN
0JIarOMPUATHBIX YCJIOBHUH )KM3HU YEJIOBEUECTRA.

63

Ponb 3kxonornueckux u OMocpepHbIX 3HAHUN B YCTAHOBJICHUH 1

IIpeIeI0B OE30MaCHON aKTUBHOCTH JIOACH.

Tpeb6oBaHus K YPOBHIO IOATOTOBKHU YYALIUXCS

6 xkiacc
3HATh/ MOHUMATh:

NPU3HAKK OUOJIOTHYECKUX OOBEKTOB: JKUBBIX OpPraHU3MOB; KIETOK U
OpraHU3MOB PACTEHUM, )KUBOTHBIX, TPUOOB U OAKTEpHl; pacTEHUH, KUBOTHBIX U
rpu0OB CBOETO PErMOHA;

CYLIHOCTh OHMOJIOTMUECKHX TMPOIECCOB: MNUTAaHUE, IbIXaHUE, BBIJIEICHUE,
TPAHCIIOPT BEILECTB, POCT, PA3MHOKEHHUE;

YMETb:

OOBSICHATH pOJib OuoNoruu B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-

HAay4YHOM KapTUHBI MHMpPA, B IPAKTUYECKOM ACATEIBHOCTH 4YEJIOBEKa M CaMOIo



YYCHHKA; B3aWMOCBSI3M OPTAaHM3MOB W OKpYXKAIOUEH Cpeipl; HEeOOXOAMMOCTH
3aIUThI OKPYKAIOIIECH CPEJIbl;

H3ydaTb OHOJOTHYECKHE OOBEKTHI M TMPOIECCH: CTABUTh OHOJOTHUYECKHE
AKCTIIEPUMEHTHI, OINUCHIBAaTh M OOBACHATH PE3yIbTaThl OIBITOB;, HAOJIOIATh 3a
POCTOM U Pa3BUTHEM PACTCHUHN W KUBOTHBIX, TOBEJICHUEM KUBOTHBIX, CE30HHBIMU
W3MEHEHUSIMU B TPUPOJE; paccMaTpuBaTh Ha TOTOBBIX MHUKpOIpENnaparax u
OITMCHIBATH OMOJIOTHYECKUE OOBEKTHI;

pacmo3HaBaTh M OINKCHIBATh: HAa JKUBBIX OOBEKTAX W TaONHIAX OpPTaHbI
[IBETKOBOT'O PACTEHUSI, OPTaHbl M CUCTEMbI OPTaHOB KUBOTHBIX;

CpaBHUBATh OUOJOTUYECKUE OOBEKTHl (KJIETKU, TKAHU, OPTaHbl U CUCTEMBbI
OpraHOB, OPTaHU3Mbl) U J€JIaTh BEIBOAbBI HA OCHOBE CPABHEHUS,

aHaJM3UpPOBaTh W OLEHUBATh TOCIEICTBUS JIEITEIHHOCTH YEJIOBEKAa B
OKpY’Karollen cpejie, BIUsSHUE COOCTBEHHBIX MOCTYIIKOB HA KUBbIC OPTAHU3MBbI;

MPOBOJAUTh  CAMOCTOSITEJILHBIA  TMOUCK  OHOJIOTHMYECKON  HHGOPMAIIUHU:
HaxOJUTh B TEKCTE Y4yeOHHKA OTIMUUTENIbHBIC MPU3HAKHU JKMBBIX OPraHU3MOB; B
OMOJIOTMYECKUX CIIOBApSAX U CIPABOYHMKAX 3HAYEHUS OMOJOTHMYECKUX TEPMUHOB,;
B Pa3IMYHBIX HCTOYHHUKAX HEOOXOAUMYIO0 MH(GOPMAIIMIO O KMBBIX OpraHu3Max (B
TOM YHCJIE C UCIIOJI30BaHMEM HH(POPMAITMOHHBIX TEXHOJIOTHI);

HCIIOJIb30BaTh MIPUOOPETEHHBIC 3HAHKUS U YMEHHUS B IPAKTHUECKOMN ACATEILHOCTH U
IMOBCETHEBHOM KU3HHU JIJIS:

COOJIFOICHUS TTPABUII MIOBEICHUS B OKPYXKAIOIIEH Cpeie;

BBIDAIIUBAHUS W PA3MHOXKEHHUS KYJIbTYPHBIX PpACTCHHH U JIOMAIIIHUX
YKUBOTHBIX, YXO0/a 32 HUMH.

7 KJjacc
VYyammecs T0DKHEI 3HATE:

B pesynbrare nzyuenus Onojgorun Ha 6a30BOM YPOBHE YUCHHUK JTOJKEH:
3HAThH/TIOHUMATh
0 MIPU3HAKKH OHOJIOTMYECKUX OOBEKTOB: KJICTOK W OPraHW3MOB JKUBOTHBIX;
MOMYJISAIIAIA; SKOCUCTEM, dKUBOTHBIX CBOETO PETHOHA;
0 CYITHOCTh OMOJIOTHYECKHX TMPOIIECCOB OOMEH BEIIECTB M MPEBpAICHUS

SHEPIUH, UTaHUE, JbIXaHUE,
BBIJIEJIEHHE, TPAHCIIOPT BELIECTB, POCT, PA3BUTHE, PA3MHOKEHUE, HACIEICTBEHHOCTh
" MU3MEHYUBOCTD,
peryJsius >KM3HEAETETbHOCTH OpraHu3Ma, pa3apakxuMOCThb, KPYTOBOPOT BEILIECTB U
NpeBpalleHus SHEpPIruu
B DKOCHUCTEMAX;

YMETH

0 OOBSICHSITh: POJIb OuoIorun B (dbopMUpOBaHUH COBPEMEHHOM

€CTECTBEHHOHAYYHOU KAapTHUHBI MHpPA, B NPAKTUYECKOW MESITEIBHOCTH JIOJAEH H
CaMOT0 Y4YEHHKA; POJICTBO, OOITHOCTh MPOUCXOKIACHUS U 3BOJIOIUIOPACTCHUN W
KUBOTHBIX (HAa MPUMEPE COMOCTABJICHUS OTIEIBHBIX TPYII); POJb Pa3IUYHBIX
OpPraHW3MOB B KH3HU YEJOBEKa M COOCTBEHHOW [EATEIHHOCTU; B3aMMOCBSI3U
OpPTaHU3MOB U OKPY’KaIOILIEH CpeIbl;0M0IOrMYeCKOro pa3Hoo0pas3usi B COXpaHEHUN
ouocdepsl; HEOOXOAMMOCTh 3alUTHl OKPYXKAIOILIEH Cpebl; POJCTBO YEIOBEKa C



MJIEKOMUTAIOIIUMHU  KUBOTHBIMH, MECTO W POJb YeJIOBEKa B MPHUPOJIE;
B3aMMOCBSI3UYEIIOBEKA M OKPYJKalolled Cpejbl; 3aBUCHUMOCTh COOCTBEHHOIO
3JIOPOBbSI OT COCTOSIHUSL OKPYXKAloIIeH cpejpl; IMPUYMHBI HACJICICTBEHHOCTH U
W3MEHUYUBOCTH, TIPOSBICHUS  HACIEACTBCHHBIX  3a00J€BaHUM, HMMYyHHUTETa
y4eJIOBEKa; pOJib TOPMOHOB ¥ BUTAMHUHOB B OPraHU3ME;

0 H3y4aTh OHOJIOTHYECKHE OOBEKTHI U IPOIECCHI; CTABUTh OHOJIOTMYECKUE
AKCIIEPUMEHTBHI, ONUCHIBATh U OOBSICHSATH PE3YJIbTaThl ONBITOB, HAOIIOIATh 32 POCTOM
U pa3BUTUEM pACTEHUI W JKUBOTHBIX, IOBEICHUEM JKHUBOTHBIX, CE30HHBIMU
W3MEHECHUSIMU B TPUPOJE; paccMaTpuBaTh Ha TOTOBBIX MHUKpOIIpEnaparax u
OITMCHIBATh OMOJIOTHYECKIE OOBEKTHI;

0 pacro3HaBaTh W ONMUCHIBATh: HA TAOJUIIAX OCHOBHBIC YaCTU W OPTAHOUJIBI
KJIETKH, OPTaHbl U CUCTEMbI OPTaHOB KUBOTHBIX, HA KUBBIX 00BEKTaX W TAOJIUIIAX
OpraHbl U CUCTEMbl OPIaHOB KUBOTHBIX, KUBOTHBIX OTICJIbHBIX THUIIOB M KJIACCOB;
HanOoJIee pacrpocTpaHEHHbIE BHU/IbI JKMBOTHBIX cBoeit MECTHOCTH,
KyJIbTYpPHBIE PAaCTE€HHUS M JOMAIlHUX >KMBOTHBIX, OMNACHbIC [IJI1 YeJIOBEKa
JKUBOTHEBIE;

o BBIABJIATH HM3MCHUYHMBOCTL OPraHHU3MOB, HpI/ICHOCO6HeHI/I}I OpraHnsMoB K
cpeac O6I/ITaHHH, THIIBI BSaHMOHeﬁCTBH}I Pa3HbIX BUJOB B 9KOCUCTCMC,
o CpaBHUBATb Onojornyeckue 0OBEKTHI (KJ'ICTKI/I, TKaHHU, OpralHbl U CHUCTCMBbI

OpraHoB, OpPraHU3MHEI, HpGI[CT&BHTGJ'IGﬁ OTACJIBHBIX CHCTCMAaTHYCCKHNX rpyHH) )51
ACJIaTb BBIBOABI HA OCHOBC CPABHCHUS,

0 OTPEIEIISITh MPUHAIJICKHOCTh OHOJIOTUYECKUX OOBEKTOB K OINpPEACIICHHOMN
CUCTEMAaTUYECKOM rpymie (Kiaccupukarms),
0 aHAJIM3UPOBaTh M OLEHUBATH BO3JIECHCTBUE (DAKTOPOB OKpYKAIOUIEH Cpelbl,

GakTOpOoB pHiCKa Ha  370POBBE, IOCICACTBUNA  JIEATCILHOCTH YElIOBEKa B
DKOCUCTEMAX, BIMSIHUE COOCTBEHHBIX TIIOCTYIKOB Ha JKWUBBIC OpPTaHU3MBI M
HKOCUCTEMBI,

0 MPOBOJIUTH CaMOCTOSITSIILHBIN MHOMCK OMOJIOTHYECKON
nH(MOPMAIIUU: HAXOIUTh B TEKCTE y4eOHMKA OTIMYUTENbHBIC MPU3HAKKM OCHOBHBIX
CUCTEMATHUYECKUX TPYII; B OMOJIOTUYECKUX CJIOBapsSX M CIPABOYHHMKAX 3HAUYCHUS
OMOJIOTHYECKUX TEPMHUHOB, B PA3IMYHBIX UCTOYHUKAX HEOOXOANUMYIO HH(POPMAITUIO
O JKHUBBIX OpraHm3Max (B TOM 4YHCIE C WCIOJIL30BAHHEM WH(OOPMAITMOHHBIX
TEXHOJIOTUI);

0 UCIIOJIB30BaTh MPUOOPETCHHBIC 3HAHWS W YMCHHS B TPAKTHYCCKOU
JESATEHPHOCTH U TIOBCETHEBHOM JKU3HU
0 cOOJTI0IeHUST Mep  TpOHUIAKTUKH 3a00JIeBaHU, BBI3bIBAEMBIX

pacTeHUSAMHU, IKUBOTHBIMH, OaKTEpUSIMHU, IpUOaAMKU M BUpPyCaMH; TpaBMaTHU3Ma,
crpeccoB, BUY-undekunn, BpeAHbIX MpPHUBBIYEK  (KypeHHE,  aJKOTOJIM3M,
HApKOMAaHUS), HApYILIEHUsS] OCaHKH, 3pEHMs, CIyXa, MHPEKIMOHHBIX U MPOCTYAHBIX
3a00JIeBaHMIf; OKa3aHUsI MEPBOM MOMOILIM NPU OTPABICHUM SJOBUTHIMU TprOaMHu,
pacTeHUsAMH, YKycaxX >KMBOTHBIX; TpU NPOCTYAHBIX 3a00JeBaHUSIX, OXKOTrax,
O0OMOPOXKEHUSIX, TPABMaX, CITACECHUH YTONAIOILET0; PALIMOHAIBHON OPraHU3aLuy TPyAa
U OT/IbIXa, COOMIOICHUSI TIPABHJI MOBEJCHUS B OKPYKAIOIIEH Cpelie; BhIpalllBaHUs U
Pa3sMHOXKEHMSI KyJIbTYPHBIX PACTEHUH M JOMAIIHUX KMBOTHBIX, YX0/1a 3 HUMU;

0 NpOBEACHHS HAOIIOICHNH 332 COCTOSTHUEM COOCTBEHHOTO OpraHu3Ma.



8 kinace
3nams:
OCHOBHbIE (YHKIHUU oOpraHu3Ma (IUTaHUE, [IbIXaHWE, BBIJCIICHUE, TPAHCIOPT
BEIECTB, Pa3pPaKUMOCTh, POCT, pa3BUTHE, PA3MHOKECHHE);
OCOOEHHOCTH CTPOCHHUS U KU3HEACITEIBHOCTU KIIETKH;
OCOOCHHOCTH CTPOEHUSI U (PYHKIIMM OCHOBHBIX TKAHEW, OPraHOB M CHCTEM
OpraHoB;
OMOJIOTHYECKUN CMBICT pa3/ieNieHus PYHKIIMI U OPTaHOB;
KaK 00ecreunBaeTcs [eIOCTHOCTh OPTaHU3Ma;
WHTETPUPYIOMIYI0 (DYHKIIMIO KPOBEHOCHOW, HEPBHOW W DSHAOKPHHHOW CHCTEM
OpraHoB;
O BHYTPEHHEW cpele OpraHM3Ma M CHocobax MOAJEp)KaHUS €€ TOCTOSHCTBA
(romeocrasza);
KaK YEJIOBEK Y3HAET O TOM, YTO MPOUCXOUT B OKPYKAIOIIEM MHUPE, U KaAKyIO pOJIb
B 9TOM MT'PAET BhICIIIAas HEPBHAS IEATEILHOCTh U OPTaHbl YyBCTB;
0 OMOJIOTMYECKOM CMBICJIE Pa3MHOKEHHUS U MPUIMHAX €CTECTBEHHOU CMEPTH;
O CTPOCHHMH U (PYHKIIMSX OPTaHOB PaA3MHOKEHUS,
AJIEMEHTapHbIE CBeleHUsT 00 MOPHOHAIBHOM M MOCTAIMOPHUOHAIBHOM PAa3BUTUU
YeJIOBEKa;
DJIEMEHTapHbIE CBEACHHWSI O COOTHOIICHWH (DU3MOJOTHYECKOTO H  TICH-
XOJIOTUYECKOTO B TMPHUPOJAE 4YEIOBEKa, O TeMIepaMeHTe, SMOIMIX, UX Ouo-
JIOTUYECKOM UCTOYHHUKE M COIUATBHOM CMBICIIE;
OCHOBHBIC TIpaBWJIa 3J0POBOTO 00pasza KHU3HU, (PAKTOPBI, COXpAHSIONINE U
pa3pymiarome 310pOBhE;
IpUeMbl TEepPBOM TOMOIIM TpPH TpaBMax, TEIUIOBOM U COJHEYHOM yjaapax,
O0OMOPOKEHUAX, KPOBOTCUCHUSIX.
ymemy:
HAXOJIUTh B3aUMOCBSI3M TKaHEW, OPraHOB U CUCTEM OPraHOB MPU BBHITIOIHEHUH UMU
pa3HO00Opa3HBIX QYHKIUH;
COOJTI0/IaTh TIPaBUJIa TUTUEHBI, OOBACHITH BIUSHUE (PU3NUECKOTO TPYJa U CIopTa
Ha OpPTraHU3M, BBISBIIATH IPUYUHBI HAPYIICHUS OCAHKU W PA3BUTHUS TUIOCKOCTOMHS,
COOMIONaTh PEXUM TpyJda U OT/AbIXa, MpaBWIa PAMOHAIBHOTO TMHTAHHUS,
OOBSICHATH BpeJl KypeHHUs U YIOTPEOJICHHUS aIKOTOJIsI, HAPKOTHUKOB;
- OKa3bIBaTh NIEPBYIO TIOMOIIH TIPH KPOBOTECUCHHUSAX U TPAaBMaX;
M0JIb30BATHCS MEAUIIMHCKIM TE€PMOMETPOM;
OOBSCHATH HAOJIO/IaEMBIE TIPOIIECCHI, MTPOXOIAIINE B COOCTBEHHOM OpPraHu3Me H
MPUMEHSTH CBOW 3HAHUS JIJIS1 COCTABJICHHSI PEXKUMA JHS, MPABHIT TOBEACHUS U T.I1.;
TOTOBUTh KpaTKHWE COOOIICHHWS Ha 3aJaHHYI0 TeMy C HCIOJIb30BaHUEM
JOTIOJTHUTEIHLHOU JTUTEPATYPHI.
OKa3bIBaTh MPUEMBI TIEPBOM IMOMOIIM TMPU TpPaBMax, TEIIOBOM U COJIHEYHOM
ynapax, 0OMOpPOXKEHHUAX, KPOBOTCUCHUSX.

9 KJacc
Yyamuecs 1OJKHEI 3HATh:



bas3zoswiii yposens

* pOJIb PETYNALMH B OOECNEYECHUH >KU3HEACSITEIIBHOCTH M JBOJIIOIUHU KUBBIX
CUCTEM;

* OCHOBHBIC YPOBHM OpPTaHU3aI[UHU KUBOTO;

* OCHOBHBIE CBOMCTBA JKU3HU;

* OCHOBHBIC TIOJIO)KEHHSI KJIETOYHOM TEOpUU, OCOOEHHOCTH CTPOEHHUS KIIETOK
Pa3HbBIX [APCTB KUBBIX OPraHU3MOB;

* 00 OCHOBHBIX CTPYKTYPHBIX 3JI€MEHTaX KJIETKH U UX () YHKITHIX;

* 0 OmocuHTEe3e Oenka U CaMOCOOPKE MaKPOMOJICKYIT;

* 0 MaTepUAIbHBIX OCHOBAX HACIEACTBEHHOCTH;

* IPUHUHUIIAAJIBHYIO CXeMY (DOTOCMHTE3a U €r0 KOCMUYECKON POJIH;

* 00 0OMeHEe BEIEeCTB B KJIETKE U €r0 SHEPreTUYECKOM 00€CTICUCHHH;

* 0 crroco0ax JIENCHUS KICTOK;

* 00 0COOEHHOCTAX BUPYCOB, BUPYCHBIX MH(MEKINI U X MTPOPHUIaKTHKE;

* OCHOBHBIE (PU3HUOTOTHYECKHE (DYHKIIMHM YeJOBEKa U OMOJIOTMUECKHI CMBICT UX
perymsiuu;

* OMOJIOTUYECKUIN CMBICII U OCHOBHBIE (DOPMBI PAa3MHOXKEHUSI OPTaHU3MOB;

* 00 MHIUBUYAIbHOM Pa3BUTUU OpraHu3ma (OHTOreHe3e), 00pa30BaHUU MOJIOBBIX
KJIETOK, OTUIOJIOTBOPEHUH M BAXKHEHIIIMX dTariaX OHTOT€HEe3a MHOTOKJIETOYHBIX;

*0 cpeae oOWTaHMS, OCHOBHBIX DJKOJOTHYECKUX (akTopax cpeapl W
3aKOHOMEPHOCTSX MX BIUSHUS Ha OPTaHU3MBI;

* OCHOBHBIC TIOJIO)KCHHSI YUYEHHUS O MOMYJANMIX, WX CTPYKType, NWHAMHUKE H
PETYISINY;

* IOHATHA O OHOIICGHO3€E, DKOCHUCTEME, OHOreolleHO3¢ U OHOreOXMMHUYECKOM
KpyTroBOpOTE, O MPUYNHAX HU3KOW YCTOMYMBOCTH arpoLieHO30B;

* IOHATHS O TPOAYILEHTAaX, KOHCYMEHTaX W PEAYICHTax, MUIICBON MUpaMuje,
MUIIEBBIX ETAX;

* 0 buocepe, ee OCHOBHOM (DYHKIIMU U POJIU KU3ZHU B €€ OCYIIIECTBICHUU;

* 0 pou OuopazHooOpasus B MOAEPKaHUN OMOCPEPHOTO KPYTrOBOPOTA BEILIECTB;
* 3aKOHBI HacnenoBanus ['. Menens, ux MUTOJIOTHYECKIE OCHOBBI;

* OCHOBHBIE MOJIO)KEHUSI ~ XPOMOCOMHO TEOpUHU HaCJIeJICTBEHHOCTH;
IpeJICTaBICHUE O T€HE U XPOMOCOME;

* 00 I3MEHYUBOCTH M HACJICJICTBEHHOCTH YKMUBBIX OPTaHU3MOB U UX TIPUUNHE;

* 00 BOJTIONMH OPTAaHUYECKOTO MUPA, €€ CBUICTEIHCTBAX;

* OCHOBHBIE MOJIOKEHUS TEOPUH ecTecTBeHHOro otoopa Y. JlapBuHa;

* OCHOBHBIE TOJIOKEHHS YICHHsI O BUEC U BUJ000pa30BaHUY;

* ocHOBHBIE ToyokeHHus ydeHuss A.H. CeBeprioBa O TJIaBHBIX HamlpaBICHUSIX
HBOJTIOIIMOHHOTO MPOIIECCa;

* OCHOBHBIE TIOJIOKCHHSI TEOPUU HMCKYCCTBEHHOTOo oTOopa Y. JlapBuHa, METOIBI
CEJIEKIIMU U UX OMOJIOTHYECKHE OCHOBBI;

* OCHOBHBIE COOBITHSI, BBIJICIMBIIIHE YEJIOBEKA U3 )KUBOTHOTO MHUPA;

* 0 MOKOpeHuu Omocdeprl, 00 IKOJOTUYECKUX MPOOJIEMax, CTOSIIMX B CBSI3U C
3THM TEPEJ] YEIOBEUECTBOM.

llosvluennwiti yposeHs

* 0 MPUPOJIE YCTOWYUBOCTH HOPMAJILHOTO OHTOT€HE34,



* 0COOEHHOCTH KM3HH B PA3HBIX Cpeliax OOUTaHNUS;

* IOHATHE 00 PKOJOTUYECKON HUIIIE U KU3HEHHOU (opme;

* 00 MCMOJB30BAHUM MPUPOHBIX MOMYJSLIUNA U EPCIEKTUBAX UX HCIIOIb30BAHUS
B Oynyiem;

* 0 CYKILECCUM KaK IOCIEA0BATEIIbHOCTH CMEHSIOMIMX JPYr Apyra COOOIIECTB,
00ecCIeynBaoIINX 3aMbIKaHUE KPYTOBOPOTA;

* 0 IpUpOie U NMPOPUITAKTUKE HACIEICTBEHHBIX 00JIe3HEN;

* 0 MPOUCXOKCHIUHU U OCHOBHBIX ATarax 3BOJIOLNH KU3HH;

*0 MeCTe 4YelOBeKa CpeAM JKUBOTHBIX UM OSKOJOTMUYECKHUX MPEINOChUIKAX
MIPOUCXOXKICHUS YETTOBEKA.

VYyammecs TOJKHBI YMETh:

ba3oBbIli ypOBEHB

* IPUMEHITh OMOJOTHYECKHE 3HAHWSA s OpraHu3alud ¢ TUIAaHUPOBAHHUS
COOCTBEHHOT'O 3/10pOBOTr0 00pa3a XKM3HU M JI€ATEIbHOCTH, OJaromojy4yusi CBOEi
CEMbH, U OJIArOMPUITHOMN Cpe/ibl OOUTAaHUS YEJIOBEUECTBA;

* HaXOJUTh OOpaTHbBIE CBSA3M B IPOCTBIX CHUCTEMax M OOHApy»UBaThb UX pPOJIb B
npolueccax ux (pyHKIMOHUPOBAHUS U PAa3BUTHS;

* HAXOJUTh B MPOSBICHUSAX >KU3HEIEATEIBHOCTH OPraHU3MOB OOIIME CBOMCTBA
KHUBOTO;

* [I0JIb30BATbCSI MHUKPOCKOIIOM, TOTOBUTb UM paccMaTpuBaTh MPOCTEUIINE
MUKpOTIpEnaparsl;

* 00HapYy)KMBaTh HaOJIOaeMble PETrYyJISTOPHbIE W3MEHEHHS B COOCTBEHHOM
Opranu3Me 1 00BACHATH OMOJIOTHYECKHIA CMBICT TIPOUCXOISIIETO;

* KJIaCCU(UITUPOBATH JKUBBIE OPTAHMU3MBI 10 MX POJISIM B KPYrOBOPOTE BEIIECTB,
BBIJICTISITH IIETIH TMTAHUS B DKOCUCTEMAX;

* IPUBOJIUTh TPUMEPHl HM3MEHYMBOCTH M HACJIEICTBEHHOCTH Yy pACTEHUH W
KUBOTHBIX;

* [10JIb30BAThCS 3HAHUSIMH 110 TEHETHKE, CEJIEKIUU U (PU3UOTIOTUH AJIsi COXPaAHEHMUSI
MOPOJHONW YHCTOTHI JIOMAITHUX >KUBOTHBIX (COOAK, KOIIEK, aKBapHUYMHBIX DBIO,
Kyp ¥ Ap.);

* IPUBOJIUTH MPUMEPHI IPUCIIOCOOICHUN Yy PACTEHUN U )KUBOTHBIX;

* HAXOJUTh TPOTHUBOPEUMS] MEXKIYy XO3SAHUCTBOM 4UEJIOBEKAa M NPUPOJION H
npejyaraTh CrocoObl UX YCTPAHEHUS;

* OOBSACHATHL U JOKa3bIBaTh HEOOXOAMMOCTh OEPEKHOTO0 OTHOIICHHUS K JKUBBIM
OpraHu3Mawm;

* HAXOJUTh OTBETHl Ha MHTEPECYIOIINE WX TNPAKTHUYECKUEC U TEOPETUUYECCKHE
BOTIPOCHI B JIOTIOJTHUTEIHHOM JIUTEPATYDE.

IToBBILIEHHBIN YPOBEHD

* HAXOJUTh, Kakue (QYHKIMM KIETOK W WX HAPYIIEHUS CKa3bIBAIOTCSA Ha
KHU3HECSATEIIbHOCTH LIEJI0r0 OpraHu3Ma;

* KCIIOJIb30BAaTh 3HAHHUS MO TEOPHM SBOJIONUU W SKOJOTHH A ONTHUMAJIbHOM
opranuzaliii  O0psObl ¢ WHQPEKUMOHHBIMU 3a00JCBAaHUSIMH, BPEIUTEISIMU
JIOMAIITHETO U MPUYCageOHOT0 X03iCTRA.






