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PABOYAJSI ITPOI'PAMMA
no OMOJIOruM
IJ19 5-9 kiaccoB
cpenHen ooIieo0pa3zoBaTeIbHOMN IKOJIbI
ripu [ToconbcTrBe Poccun B llIBennmn

r. CTOKromasm



INOACHUTEJIBHASA 3AIIMCKA.

Pabouas mporpamma cpeaHeii o0eoopazoBatebHON MKObI pu [ToconbctBe PO B
[IBeruu o 6uosioruu s 5-9 KjIaccoB pa3paboTaHa B COOTBETCTBUH:

e ¢ TpeOOBaHUSAMM K pe3yibTaram 00yueHus denepaibHOro ToCyAapCTBEHHOTO
o0pa30BaTeILHOTO CTAaHIApTa OCHOBHOTO 00miero obOpa3zoBanus (Y TBEpKIeH
npuka3oM MuHuctepcTBa oOpa3oBaHus U Hayku Poccuiickoii denepauuu ot
«17» nexadpst 2010 r. Ne 1897, ctp.16-17)

® C aBTOPCKOM MpOrpaMMoi OCHOBHOTO OOIIEro oOpa3oBaHUs 1O OMOJIOTHUU IS
5-9 knaccos (B. b. 3axapos, H. 1. Conun. M., «Zlpoda», 2012 r.)

e ¢ BO3MOXHOCTsIMU JuHUM YMK mno Ouosoruu st 5—9 KiIaccoB CHUCTEMBI
yueOHukoB «Beptukaney». (A. A. Ilnemakoa, H.M.Conuna, B.b.3axaposa
«buomornsay mg 5,6,7,8,9 kiacco)

o ¢ OexnepanbHbiM 3akoHOM «O0 oOpazoBanuu B Poccuiickoit ®deneparmmy No
273-®3 ot 29.12.2012r. (mpuusit ['ocymapcrBennoit Jymoin 21.12.2012r.,
onobpen Coserom Denepanuu 26.12.2012r.);

® C OCHOBHOHM 00pa3oBaTeIbHOU MPOrpaMMOil OCHOBHOTO 00IIEeT0 00pa30BaHUs
cpeaHeit obeoopa3zoBarenbHOM mKoJIbl Ipu [ToconbscTBe Poccuu B IBeruun

Heaun ocHoBHOro o0mero o0pa3oBaHHMS,KOTOpPbIe pelIaeT NPOrpaMMaKkypca
«buoJsiorus.

Kypc Owuwosiorum Ha CTyImeHM OCHOBHOIO OOIIero oOpa3oBaHUs HaIpaBlICHHA
(dbopMHpOBaHHE Yy UIKOJIBHUKOB NPEICTABICHUNA OO0 OTIMYUTEIbHBIXOCOOEHHOCTSX
YKUBOM MPUPOJIBI, O €€ MHOTOOOpA3HH M BOJIIOLMH, O YEJIOBEKE KaK OMOCOLHUAIEHOM
Busie. OTOOp comepxaHus NPOBEIECH C YYETOM KyJIbTYpPOJIOTMYECKOro IMOAXOAa, B
COOTBETCTBHM C KOTOPBIM YHYAIIHECAIOJKHBI OCBOUThH COAEpKaHUE, 3HAUMMOE JIs
dbopMHUpOBaHUS TIO3HABATENFHON, HPABCTBEHHOW M JCTETHUYECKOW KYJIBTYPHI,
COXpaHEHHUsl OKpYXarolleil cpeiabl U COOCTBEHHOTO 3[0pPOBBS, AJIs MOBCEIHEBHOM
YKU3HUU MIPAKTUYECKOMN AEATETbHOCTH.

buonorus kak ydeOHas JUCHUIUIMHA oOecreynuBaeT:POPMUPOBAHUE CHUCTEMBI
OMOJOTUYECKUX 3HAHUW KaK KOMIIOHEHTa IIeJIOCTHOM HAy4YHOW  KapTHHBI
MHUpPa;0OBJIAaICHUE HAYyYHBIM MOJAXOJOM K PEIICHHIO Pa3IMYHbIX 3a/1a4;0BJIaJCHUE
yMEHUSIMU  (DOPMYIUPOBATh THUIOTE3bI, MPOBOJUTH SKCIEPUMEHTHI W OIICHUBATh
MOJIyYEHHBIE€ PE3YJIbTATHI;0BIaJICHIE YMEHUEM COMOCTABIIATh SKCIEPUMEHTAIIbHBIE U
TEOPETUYECKUE 3HAHUS C  OOBEKTUBHBIMM  pPCAIUSIMH  KU3HHU;BOCIIHTAHUE
OTBETCTBEHHOTO M O€peX)HOr0 OTHOIIEHUS K OKpY’Karollencpeae, OCO3HaHUE
3HQYMMOCTH  KOHIEMIMU  YCTOWYMBOIO  pa3BUTHS;(OPMUpPOBAHHE  YMEHHI
0e3zonmacHOr0 W 3(P(GEKTUBHOTO UCIOJIB30BaHUS J1aOOPATOPHOTO 000PYIOBAHUS,
MPOBEJEHUSI TOYHBIX HM3MEPEHUMM aIeKBATHOW OLIEHKU IOJYYEHHBIX pPE3yJIbTaTOB,
MPEICTABIICHUS] HAy4YHO OOOCHOBAaHHBIX AapryMEHTOB CBOMX JICUCTBHIM TIyTeM
MPUMEHEHUSIMEKITPEAMETHOTO aHAIM3a YICOHBIX 3a/1a4.
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1.IINTAHUPYEMBIE PE3YJIbTATBIOCBOEHUA KYPCA.

Yyamuiica HAyYuTCs:

- TMOJIb30BaThCsl HAyYHBIMM METOJAMHU JUIsI PACHO3HAHMUS OHOJOTHYECKUXITPOOIIEM;
JaBaTh HAydYHOE OOBSCHEHHWE OWOJOTHYeCKHM (pakTam, Mporeccam, SIBICHHSM,
3aKOHOMEPHOCTSIM, HMX POJUW B IKU3HU OPraHW3MOBH UYEJOBEKA, IPOBOJUTH
HAOIOCHUS 3a JKUBBIMH OOBEKTaMH, COOCTBEHHBIM OPraHW3MOM; OIUCHIBATH
Omonornyeckue 0ObEKTHI, TPOIIECCHI U SBIICHUS, CTABUTH HECIIOKHBIC OMOJIOTUIECKUE
AKCIIEPUMEHTHIN HHTEPIIPETUPOBATH X PE3YJILTATHI.

- WCIOJIb30BaTh CHUCTEMY OHOJIOTMYECKUX 3HAHWA — TIOHATHS, 3aKOHOMEPHOCTH,
3aKOHBI, TEOPHWH, HWMCIOIINE BAXHOE OO0IIC00pa30BaATEIHLHOCH ITO3HABATEIHHOE
3HA4YCHHUE; CBEJICHUSIMHU 110 UCTOPUHU CTAHOBJICHUSIOMOJIOTMHU KaK HAYKH.

- HCIOJIb30BaTh NMPHUEMBI: OKa3aHUs IEPBOM IOMOIIHM; palliOHAILHOHOPTaHU3aIUN
TPy/Jia ¥ OTJIbIXa; BRIPAIIIUBAHUS U PA3MHOKCHUS KYJbTYPHBIX PAaCTCHUHN U JOMAITHUX
JKUBOTHBIX, YX0J1a 32 HUMH; MPOBEICHUS HAOIIOACHUN 32 COCTOSTHUEM COOCTBEHHOTO
opraHu3Ma; MpaBuiIapadboThl B KAOMHETe OMOJIOTUH, ¢ OMOJTOTHICCKUMH IIPUOOpaMH U
HHCTPYMEHTaMH.

- MPUMEHSTHh HABBIKU MCIIOJIb30BAaHUS HAYYHO-TIOMY/ISIPHOU JTUTEPATYPHIITO OMOJIOTHH,
CIIPAaBOYHBIX MaTepualioB (Ha OyMaKHBIX M DJIEKTPOHHBIXHOCHUTENSAX), PECYpPCOB
WuTepHeTa npy BBHITTOJIHCHAH YICOHBIX3a1a4.

Yuanuiicsi moJy4YuT BO3MOKHOCTh HAYYUTHCS:

- OCO3HAHHO WCIIOJIb30BATh 3HAHUS OCHOBHBIX MIPABWJI MTOBEJACHUSB IIPUPOC U OCHOB
3I0pPOBOTO 00pa3a *KU3HU B OBITY;

- BBIOMpATh IEJICBBIC U CMBICIIOBBIC YCTAHOBKHA B CBOHMX JNEHCTBUSAX W MOCTYIKAaX ITO
OTHOIIICHHIO K )KHBOU IIPUPO/IS, 3I0POBBIO CBOEMY M OKPYKAIOIIHX;

- OpPHUCHTHPOBAThCA B CHCTEME II03HABATCIBHBIX IIEHHOCTEH — BOCIPHUHUMATH
nHpopMauoo OHOJIOTHYECKOTO COJACPKAHUS B HAYYHO-TIOMYJISIPHOM JHUTEpaType,
Cpe/ICTBaX MaccoBOM MH(OpMaMM M HHTEPHET-Pecypcax, KPUTUUECKH OIICHUBATH
MOJTYYeHHYI0 HHGOPMAIIUIO,aHATTU3UPYsSL €€ COICp)KaHHuEe W JaHHbIE 00 HMCTOYHHKE
uHdopmaIuy;

- co3daBaTh COOCTBEHHBIC MHCHMEHHBIC M YCTHBIE COOOIICHUS O OMOJOTHYECKHX
SBJIICHUSIX M TpoOIleccaX Ha OCHOBE HECKOIBKHX HWCTOYHUKOBHH(MOpPMAIIHUH,
COMPOBOXK/IATh BBICTYIUICHHE TMPE3CHTAIMCH, YYHTHIBASIOCOOCHHOCTH ayAUTOPUHU
CBEPCTHHUKOB.

/KuBble OpranusmMsl.

Yyamuiucsa HaAy4uTCs:

- BBIICNATh CYIIECTBEHHbIE MpPHU3HAKU OHOJOTMYECKUX OOBEKTOB (KJIETOKHU
OpPraHHW3MOB PACTEHUH, KUBOTHBIX, TPHUOOB, OaKkTepuii) U MPOLECCOB,XapaKTEPHBIX
JUTSl 5KUBBIX OPraHU3MOB;

- apryMEHTUpOBaTh, NPHUBOJWUTH JOKA3aTEIbCTBA POACTBA PA3INYHBIXTAKCOHOB
pacTeHu, )KUBOTHBIX, TPHOOB U OaKTEpHil;



- apryMEHTUPOBaTh, MPUBOJUTH JOKa3aTEIbCTBA Pa3IMUUN PACTECHUU,KUBOTHBIX,
rpubOB U OaKTepHii;

- OCYIICCTBJIATh KJIACCH(PUKAIUIO OMOJOTUYECKUX OOBEKTOB (PACTCHHIA,)KUBOTHBIX,
OakTepuii, TpOOB) HA OCHOBE OMPEIECIICHUS] MX MPUHAJICHKHOCTH K OINpPEAEICHHON
CUCTEMATHYECKOW IPYyIIIE;

- packpbiBaThb pOJIb OWOJOTUM B TPAKTUYECKOM JEATETbHOCTH JIOICH;POIh
Pa3IMYHBIX OPraHU3MOB B JKU3HU YEJIOBEKA;

- OOBSICHATH OOIIHOCTb MPOUCXOXKJEHUS W DBOJIOIMH CHUCTEMATUYECKUXTPYIIT
pacTeHuM U )KMBOTHBIX Ha MPUMEPaX COMOCTABICHUS OMOJOTUYECKUX 00BEKTOB;

- BBISIBIIATh IIPUMEPBI U PACKPHIBATh CYIIHOCTh MPUCIOCOOJICHHOCTH OPraHU3MOB K
cpene oOuTaHus;

- paznuyaTh MO BHEIIHEMY BUJIY, CX€MaM U OINMCAHMSIM peajbHble OUOJIOTHYECKUE
OOBEKTHI UM UX M300PAXKEHUS, BBIABIATh OTIWYUTEIbHBICIIPU3HAKA OMOJIOTHYECKUX
00BEKTOB;

- CpaBHMBATh OMOJIOTMYECKHE OOBEKTHI (PAaCTCHUs, KUBOTHBIC, OaKTepuu, TpUOHbI),
MPOIIECChl KU3HENEATECIIbHOCTH; JIeJIaTh BBIBOJABI W YMO3aKJIIOUEHUSI HAa OCHOBE
CpPaBHEHUS;

- yCTaHaBJIMBaTh B3aMMOCBS3U MEXIY OCOOCHHOCTSAMH CTPOCHUS HPYHKIIUIMU
KJIETOK Y TKaHEU, OPraHOB U CUCTEM OPraHOB;

- HWCIOJB30BaTh METOJbl OWOJOTMYECKOM Hayku: HaOJII0JaTh M ONUCHIBATh
Ononornyeckue OOBEKThl W MPOLIECCHI; CTaBUTh OMOJIOTHMYECKHUEIKCIIEPUMEHTHI U
OOBSCHATH UX PE3YJIbTATHI;

- 3HaTh U ApryMEHTHUPOBATh OCHOBHBIE MTPABUIIA MIOBEACHUS B IPUPOJE;

- AHAJIM3UPOBATH U OLIEHUBAThH MOCIIEACTBUS AEATEIbHOCTH YEIOBEKAB IPUPO/IE;

- ONKCHIBATh M HMCIOJIb30BATh IPUEMBI BHIPAIIMBAHKS U PA3MHOXKEHUSKYJIbTYPHBIX
pPaCTEHUM U IOMAIIIHUX KUBOTHBIX, YXO/a 32 HUMU;

- 3HaTh U COOII0aTh IpaBuia padOThl B KaOMHETE OMOJIOTUH.

Yyanuics moJy4YuT BO3MOKHOCTh HAYUUTHCS:

- HaxoAUTh UHGOPMAIIUIO O PACTCHUSX, KUBOTHBIX, IpuOax U OAKTEPUSXB HAYUHO-
MONYJISIPHOW JUTEpaType, OHOJOTMYECKUX CJIOBApSIX, CIPaBOYHUKAX, HHTEPHET-
pecypcax, aHAIM3UPOBaATh U OLIEHUBATH €€, IEPEBOJUTH U3 OJHOU (POPMBI B IPYTYIO;

- OCHOBaM HUCCIIE€IOBATEIbCKON U MPOEKTHOM AEATEIbHOCTH 110 N3yYEHUIOOPTAaHU3MOB
pPa3MUYHBIX I[APCTB >KUBOM MPUPOJBI, BKIIOUass yMEHUS (OPMyIHpPOBATH 3aadH,
MPEACTABIATH padOTy Ha 3aIUTY U 3alIHIIATh €¢;

- UCIOJb30BaTh MPUEMbI OKA3aHUSI MEPBOM MOMOIIU MHPU OTPABICHUUSAIOBUTHIMU
rpubamMu, SIAOBUTHIMUA PACTCHHUSIMH, YKyCaxX >KUBOTHBIX; PaOOTHI C OMPEACTUTEISIMU
pacTeHM; pPa3MHOXKEHUSI M BBIPAIIMBAHUSIKYJIBTYPHBIX pacTeHHWi, yXoja 3a
JIOMAITHUMH KUBOTHBIMU;

- OPUEHTHUPOBATHCS B CHUCTEME MOPAJIbHBIX HOPM U IIEHHOCTEH MO OTHOIICHHUIO K
00BbEKTaM KUBOW TPUPOJbI (MPU3HAHME BBICOKOW IIEHHOCTHIXKHM3HU BO BCEX €€
MPOSIBJICHUSIX, IKOJIOTMUYECKOE CO3HAHHE, SMOIIMOHAIBHO-IICHHOCTHOE OTHOIIEHUE K
00BEKTaM JKUBOU MPUPO/IBI);



- OCO3HAHHO WCIIOJIb30BaTh 3HAHUS OCHOBHBIX NPAaBWI TMOBEICHUSB IPUPOJE;
BBIOMpATh 1IEJIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX JIEMCTBUAX W IMOCTYyIKax IO
OTHOUIEHHUIO K )KMBOW MPUPO/IE;

- co3JaBaThb COOCTBEHHBIE NMCHMEHHBIE M YCTHBIE COOOIICHUSI O PACTCHUSX,
KUBOTHBIX, OaKTEpUSAX M Tprbax Ha OCHOBE HECKOJBKUX MCTOYHUKOB MH(MOpMAIIHH,
COMPOBOXK/JIaTh BBICTYIUICHHE MPE3EHTAlMEN, YUUThIBasE OCOOCHHOCTU ayAUTOPUU
CBEPCTHUKOB;

- paboTath B IpyIie CBEPCTHUKOB MPHU PEUICHUU MO3HABATEIbHBIX 33]1a4,CBA3aHHBIX
C U3y4YEHHEM OCOOCHHOCTEU CTPOCHMS U >KU3HEACSITEIIbHOCTU PACTEHHM, )KUBOTHBIX,
rpuboB U OaKTEpHil, MIAHUPOBATH COBMECTHYIO NESTEIbHOCTh, YUYUTHIBATH MHEHHUE
OKPYXAaIOIUX U aJIEKBATHO OLIEHUBATh COOCTBEHHBIN BKJIA]l B ACSATEIBHOCTD IPYIIIIHI.

YeJi0BeK H €ro 310poBbe.

Yyammiics HAYYUTCH:

- BBIJICNIATH CYIECTBEHHBIC MPU3HAKNA OMOJIOTHYECKHX OOBEKTOB (JKUBOTHBIX KJIETOK
U TKaHEH, OPraHOB M CHCTEM OpPTaHOB YEJIOBEKa) M MPOIIECCOB KU3HEACITEIbHOCTH,
XapaKTEePHBIX JIJIsl OPraHU3Ma YeI0BeKa,

- apryMEHTHpPOBaTh, TMPUBOJAMWTH JOKA3aTENIbCTBA B3aUMOCBS3M  YEIOBEKaU
OKpY>Karolllel CpeJibl, POACTBA YEIOBEKA C KUBOTHBIMU;

- apryMEHTHPOBATh, IPUBOJIUTH JOKA3ATEIbCTBA OTIUUYUNA YEIOBEKAOT )KUBOTHBIX;

- apryMEeHTHpOBaTh, IPUBOJUTH JOKA3aTEIbCTBA HEOOXOIUMOCTH COOIIOACHUSIMED
npouIaKkTUKA  3a00JieBaHUM, TpaBMaTHU3Ma, CTPECCOB,BPEIAHBIX  MPUBBIUEK,
HapyIICHUs OCaHKH, 3pEHHUs, CIIyXa, UHPEKIIMOHHBIX U MIPOCTYIHBIX 3a00JIEBaHUN;

- OOBSCHATH 3BOJIOLMIO BuAa YenoBek pa3syMHBIM Ha IpuUMepax CONOCTaBIICHUS
OMONIOrNYecKUX 0OOBEKTOB U JPYTUX MaTepUaTIbHBIX apTe(aKTOB;

- BBISIBJISITH TPUMEPHl U TOSICHATH MPOSIBICHWE HACJIEICTBEHHBIX 3a00JIeBaHUN Y
YeJI0BeKa, CYIIHOCTh MPOIECCOB HACIEACTBEHHOCTH W W3MEHUMBOCTH, MPHUCYIIUX
YeJI0BEKY;

- pasnuuaTh MO BHEIIHEMY BHUIY, CXeMaM U OIMUCAHUSAM pealbHble OUOJIOTHYECKUE
OOBEKThl (KJIETKH, TKAHH, OpraHbl, CHUCTEMbl OpPraHOB) WM HXU300paKEHUs,
BBISIBJISITH OTJIMYUTENbHBIE PU3HAKH OMOJIOTHIECKUXOOBEKTOB;

- CpaBHUBATh OMOJIOTHYECKUE OOBEKTHI (KJIETKH, TKAHU, OPTaHbl, CHCTEMbl OPTaHOB),
IPOLECCHI )KU3HEAEATEIbHOCTH (IIUTaHUE, AbIXaHHE, OOMEH BEILECTB, BBIACICHUE U
Ip.); A€TaTh BHIBOABI 1 YMO3AKIIIOUECHUSI HAOCHOBE CPaBHEHUS;

- YCTaHaBJIMBAaTh B3aUMOCBSI3U MEXAY OCOOCHHOCTSIMU CTPOCHHUS HQPYHKIUSIMU
KJIETOK U TKaHEW, OPraHOB U CUCTEM OpPT'aHOB;

- HUCIOJB30BaTh METO/Abl OHOJIOTUYECKOM HayKH: HaOmonaTh U OMNHCHIBATh
Oouonornueckue OOBEKThI M MPOLECCHl; MPOBOAUTH MCCIEAOBAHUSAC OPTraHU3MOM
YeNIOBEKa U OOBSICHITh UX PE3yNIbTaThI,

- 3HaTh M AapryMEHTHPOBATh OCHOBHBIE NPHUHIMUIIBI 3J0POBOTO 00pa3aKU3HHU,
paIoHaIbHON OpraHU3aly TPYyJa U OTAbIXA;

- aHAJIM3UPOBATH U OIEHUBATH BIMSIHUE (DAKTOPOB PUCKa Ha 3J0POBHEUEIIOBEKA;



- ONKCHIBATh U UCIOIb30BaTh MPUEMBI OKa3aHUs MEPBOM MOMOIIY;

- 3HaTh U COOIIOAATH MpaBuiIa paboThl B KaOMHETE OUOJIOTHH.

Yyammiics MoJIy4uT BO3MOKHOCTh HAYYUTHCH:

- OOBSICHATHL HEOOXOIMMOCTh TPUMEHCHHS TE€X WJIM WHBIX MPUEMOB NPHOKA3aHUU
NepBOM TOBpaueOHON TTOMOIIY TIPHU OTPABJICHHSIX, 0’KOTaX,00MOPOKEHUSX, TPaBMax,
CIACEHUU YTOMNAIOIIEr0, KPOBOTCUCHHUSIX;

- HaxXOJUTh MHGOPMAIMIO O CTPOCHUHM U KU3HEACATEIHHOCTU 4YEJIOBEKAB HAYy4YHO-
NOMYJISIPHOM JIUTEepaType, OWOJOTHYECKUX CJIOBapsX, CIPABOYHUKAX, WHTEPHET-
pecypcax, aHaJIM3UpOBaTh U OLIEHUBATh €€, IEPEBOAUTH U3 OJIHON (POPMBI B APYTYIO;

- OPUEHTHUPOBATHCA B CHCTEME MOPAJIbHBIX HOPM M IIEHHOCTEH MO OTHOUIEHUIO K
COOCTBEHHOMY 3/I0POBBIO U 3/I0POBBIO IPYTUX JIOJCH; HAXOIUTh B YUeOHOM, HAyYHO-
NOMYJISIPHOM JIUTEpaType, UHTEPHET-pecypcaxuHbopMaIifio 00 OpraHu3Me YeloBeKa,
o(OpMIISIT €€ B BUJIE YCTHBIXCOOOILIEHHUI U T0KJIAJIOB;

- QHAJIM3UPOBATh U OLCHUBATH 1IEJIEBbIE U CMBICIOBBIC YCTAHOBKU B CBOUXJACHCTBUSIX
U TIOCTYINKAaxX MO OTHOIICHHUIO K 3/I0POBBI0 CBOEMY M OKPYXAIOIIMX; MOCIEIACTBUS
BIIUSHUS (DAKTOPOB PUCKA HA 3JI0POBHE UETIOBEKA;

- Cco3/laBaTh COOCTBEHHBIC MHUCHMEHHBIE M YCTHBIE COOOIIECHUS 00 OpraHu3Me
YyejgoBeKa W €ro  KU3HEACSATEIbHOCTH Ha OCHOBE HECKOJIBKMXHCTOYHUKOB
uH(pOpMAaIUHU, COMTPOBOXKIATh BBICTYIUICHHE MPE3CHTAIMEH, YUUThIBAs OCOOECHHOCTH
ayJIUTOPUN CBEPCTHUKOB;

- paboTath B IpYIIe CBEPCTHUKOB MPHU PEIICHUU MMO3HABATEIbHBIX 3a/1a4,CBsI3aHHBIX
C OCOOCHHOCTSIMH CTPOCHHUSI U SKM3HEACATEIHLHOCTH OpraHu3Ma 4eJoBeKa,
IJIAHUPOBAaTh COBMECTHYIO JIESTEIbHOCTh, YYUTHIBATBMHEHUE OKPYKAOIUX U
aJICKBaTHO OIICHUBATh COOCTBEHHBIN BKJIQJIB IEATEILHOCTh TPYTIIIHIL.

OO0uue OMoI0rMYEeCKUE 3AaKOHOMEPHOCTH.

Yyammiica HAYUYUTCH:

- BBIACJISITH CYIIECTBEHHBIC MPU3HAKU OMOJIOTHYECKUX OOBEKTOB (BU/1a,9KOCUCTEMBI,
ouocdepsl) U MPOIECCOB, XapaKTEPHBIX JJISI COOOIIECTBKUBBIX OPTaHU3MOB;

- apryMEHTHUpOBaTh, TMPUBOJUTH JIOKA3aTEJIbCTBA HEOOXOJWMOCTH  3aAlUTHI
OKPYKaIOUIEH CPEIbl;

- apryMEHTHUPOBATh, MPUBOJUTH JOKA3aTEIHCTBA 3aBUCUMOCTH 370POBBIUYEIIOBEKA OT
COCTOSIHUSI OKPYKAIOLLEW CpEbI;

- OCYIIECTBJIATh KIacCU(PUKAINIO OMOJOTUYECKUX OOBEKTOB Ha OCHOBEONPEICTICHUS
VX MIPUHAJIEXKHOCTHU K ONPEAEIEHHON CUCTEMATUYECKOUTPYIIIIE;

- packpbiBaTh pOJIb OWOJOTUU B TPAKTUYECKOW MEATCITLHOCTH JIIOJEH;POITh
OMONOTUYECKUX OOBEKTOB B MPUPOJIE U KU3HU YETIOBEKA; 3HAUYEHNE OMOJIOTHIECKOTO
pa3zHoo0Opasus Jisi COXpaHeHus: Ouochepsr;

- OOBSACHATH OOIIHOCTh MPOUCXOXKIEHUSI W HBOJIOLMH OPraHW3MOB HAOCHOBE
COTIOCTaBJICHUS OCOOCHHOCTEN UX CTPOCHUS U (DYHKIIMOHUPOBAHMUS;

- OOBSACHATh MEXaHHW3MbI HACJICJACTBEHHOCTH M W3MCHUYHMBOCTH, BO3HHKHOBEHUS
MIPUCIIOCOOJICHHOCTH, MPOIECC BUA00OPA30BAHUS;



- pa3nuuaTh MO BHEIIHEMY BHUIY, CX€MaM U OIMHUCAHUSIM pealbHble OHOJIOTHYECKUE
OOBEKTHI HJIM UX U300paKeHUsI, BBIABIISAA OTIMYUATEIbHBICIPU3HAKU OMOJOTHUYECKIX
00BEKTOB;

- CpaBHHMBaThb OHOJOTHYECKHE  OOBEKTHI, MPOILECCHl; JeNaTh  BBIBOJBIU
YMO3aKJIIOYEHUs Ha OCHOBE CpaBHEHH;yCTAHABIMBATh B3aUMOCBSI3U MEXKIY
O0COOEHHOCTSIMU CTPOEHUS UDYHKIMIMUOPTAaHOB M CUCTEM OPTaHOB;

- HKCHOJb30BaTh METOJAbl OWMOJOTMYECKONM HayKu: HaOM0JaTh U  OIUCHIBATH
Ononornyeckue OOBEKThl M MPOLIECCHI; CTaBUTh OMOJIOTHMYECKHUEIKCIIEPUMEHTHI U
OOBSCHATH UX PE3YJIbTATHI;

- 3HaTh W  ApryMEHTHUpPOBaTh  OCHOBHbIE  IMpaBWja  TMOBEACHHUS B
NPUPOJC;aHATU3UPOBaTh M  OIICHUBATH IMOCJEICTBUS JCSITEIbHOCTH YEJIOBEKaB
PUPOJIE;

- OMUCHIBATh U WCIOJB30BAaTh MPHEMBI BBIPAIIMBAHUS M PA3MHOKCHHUSKYIbTYPHBIX
pacTeHuil U TOMAIIHUX KUBOTHBIX, YXOJa 32 HUMHU B arpoIieHO3ax;

- HaxXxoIWTh B Y4eOHOW, Hay4YHO-MOMYJSIPHOM JUTEpaType, HHTEPHET-pecypcax
uH(pOpPMAIMIO O KUBOU NpHpOAE, OPOPMIIATH €€ B BUAE MUCHBMEHHBIX COOOLIEHUM,
TOKJIaJI0B, pedepaToB;

- 3HaTh U COOII0aTh IpaBUiIa padOThl B KaOMHETE OMOJIOTUH.

Yyauuics noJy4uT BO3MOKHOCTh HAYYUTHCS:

- IOHUMATh SKOJOTUYECKHE NMPOOIEMbl, BOSHUKAIOIIUE B YCIOBUIX HEPALIMOHAIBHOTO
IPUPOIONIOIB30BAHUS, U ITyTH PEIICHUS ITUX IPOOIIEM;

- AaHAJIM3UPOBATh U OLICHUBATh 1IEJIEBBIE M CMBICIIOBBIE YCTAHOBKU B CBOUX JEUCTBUAX
U TOCTYIKax 0 OTHOUIEHHIO K 3JJ0OPOBBI0 CBOEMY U OKPY’KaIOLIUX, MOCIEICTBUS
BJIMSIHUS (paKTOPOB PUCKA Ha 3[J0POBBE YEIOBEKA,

- HaxoJIWUTh WH(OPMAIMIO TIO BOIpPOCcaM OOIIeH OMOJIOTHM B HAYYHO-TIOMYJISPHOM
JUTEepaType, CIEeUUATHN3UPOBAHHBIX OHOJOTHYECKHX CJIOBapsiX, CHPAaBOYHHUKAX,
WHTEPHET-pecypcax, aHaJIM3UPOBATh M OIICHUBAThEE, IEPEBOIUTH U3 OJTHOU (OPMBI B
APYTyIo;

- OPUEHTHPOBATHCS B CHCTEME MOPAIBHBIX HOPM W IIEHHOCTEW MO OTHOIIECHUIO K
00BEKTaM >KMBOW MPHUPOJIbI, COOCTBEHHOMY 3J0POBbIO0 M 3JI0POBBIO JAPYIHX JHOJEH
(mpu3HaHWE BBICOKOW IICHHOCTH KH3HU BO BCEXEE MPOSBICHUSIX, KOJOTHYECKOE
CO3HAHME, YMOLMOHAILHO-1IIEHHOCTHOE OTHOILIEHUE K 00BEKTaM >KUBOM IPUPOIbI);

- cO3[aBaTh COOCTBEHHBIE NMHUCHMEHHBIE M YCTHBIE COOOIIEHHS O COBPEMEHHBIX
npoOiemax B OOJacTH OHOJIOTMM M OXPaHbl OKPYXKAIOIIEH Cpeabl Ha OCHOBE
HECKOJIbKMX MCTOYHHMKOB MH(pOpPMalH, COMPOBOKIATHBBICTYINICHUE MPE3EHTAINEH,
YUUTHIBasi 0COOCHHOCTH ayIUTOPUN CBEPCTHUKOB;

- paboTaTh B IpymIe CBEPCTHUKOB MPHU PEIICHUH MO3HABATENIBHBIX 33]1a4,CBSI3aHHBIX
C TEOPETHMYECKMMH W MPaKTHUYECKUMH MpoljeMamMu B 0OOJacTH MOJEKYJISIPHON
OMOIOTHH, TEHETHKH, YKOJIOTUN, OMOTEXHOIOTHH,METUITNHBI U OXPaHbI OKPY KAIOIIEH
CpeIbl, TUTAHUPOBATh COBMECTHYIOICITELHOCTD, YUUTHIBATH MHEHHUE OKPYKAIOIINX U
aJIeKBaTHO OIICHUBATh COOCTBEHHBIN BKJIAJl B ACSITEILHOCTD TPYIIIIHL.



2. COAEPKAHUE KYPCA.

VYuebHOe copepxanue Kypca OMOJIOTHN BKITIOYALT:

buonorusa. Beenenue B Ononoruro. 5 kiace. 34 4, 1 4 B Hezemo;

buosnorus. XKupoii opranusm. 6 kiacc. 34 4, 14 B Hegento;

buonorus. MHOrooOpasue »KuBbIX OPraHU3MOB. 7 Ki1acc. 68 4, 2 4 B HE/IEIIIO;
buonorus. YUenoek. 8 knacc. 68 4, 2 4 B HEJIETIO;

buonorus. O6mue 3akoHOMEpHOCTH. 9 Kimacc. 68 4, 2 4 B HeJeJIo.

OO6m1ee yucio y4eOHBIX YacoB 3a Mepuoja o0ydeHus ¢ 5 mo 9 kmacc cocrtasiser 272

yaca.
KoanuecrBo:

- YUacoB 17151 u3y4eHus: yueOHOro Kypcea ouosioruu — 272 yaca B roj

- y4eOHBIX Hesellb — 34

- mpakTudeckux padot — 30
- 1abopaTopHbIX padoT — 14
- KOHTPOJBHBIX paboT — 16

- npyroe — 3auet (1)

3. TEMATHYECKOE IINTAHUPOBAHHE.

buosorus. Beeaenne B 6uosioruro. S kiaacc 344 (1 4/B Hemen10)

OcCHOBHOE cOJEp)KaHNE Pa3/IEIOB
0 TeMaM pabouel MPorpaMMbl

XapaKTepHCTI/IKa OCHOBHBIX BHJ0B
JCATCIBHOCTHU O6y"IaIOHII/IXCH

/KuBoii opranusm: cTpoeHue u
usyuyenue (8 4)

Benenue.

UTo Takoe KMBOW OpPraHU3M.
Hayxka o xwuBoi1 mpupoze.
Metonbl U3ydeHust OPUPOIbI.
YBenuuuTenbHbIe IPUOOPHI.
JKuBbI€ KIETKH.

XUMHUUYECKUMN COCTAB KIIETKHU.
Benukue ecrecTBOUCHBITATENN.

OOBACHSIOT POJIb OUOJOTUUECKUX 3HAHUI
B JKM3HH 4YeoBeKa. Briensaor
CYIIIECTBEHHbBIC MPU3HAKH KUBBIX
opranu3MoB. OnpenensstoT OCHOBHBIE
METO/IbI OMOJIOTNYECKUXUCCIIEJOBAHUN.
VYyatcs paboTaTh ¢ JIynoiu
CBETOBBIMMUKPOCKOIIOM, TOTOBUTH
MUKPOIIpENapaThl. BBIABISIOT OCHOBHbBIE
OpraHoU/Ibl KJIETKH, pa3IMYalOT UX Ha
MUKpOIpenaparax u Tabaumax.
CpaBHUBAIOT XUMHUYECKUN COCTaB TEll
KUBOU U HEXXUBOUTPUPOIbI. OOBICHSIOT
BKJIa/] BEJIMKUX €CTECTBOUCIIBLITATEIICH B
pa3BUTHE OUOJIOTUUU APYTHUX
€CTEeCTBEHHBIX HayK.

MHoroo0pa3sue ;KMBbIX OPraHM3MOB
(14 4v)

Kak pa3BuBasiach )kM3Hb Ha3eMIIE.
PasHoob6pasue xuBoro.

Ha3biBatoT OCHOBHBIE 3Tambl B PA3BUTHU
KU3HU Ha 3emiie. OnpeaenstoT npeaMeT
W3YUYEHUSICUCTEMATUKHU. BBISIBISIOT
OTJIMYUTEIIbHBIC PU3HAKH




baxrepun.

['pu6sL.

Bonopocnu.

Mxwu.

[TartopoTHUKH.

['osmoceMeHHbIE pacTeHUS.
[TokpbITOCEMEHHBIE
(LIBETKOBBIC)pACTCHUSI.

3HaYeHUE PACTEHUI B IPUPOJIEU KU3HU
YEJI0BEKA.

[Ipocrenmmue.

becno3BOHOYHBIE.

[To3BOHOYHEIE.

3HaYeHUE KUBOTHBIX B IPUPOJICH KU3HU
YETIOBEKA.

IIPEACTABUTENIEN LIAPCTBKUBOW ITPUPOJIBI.
CpaBHHBAIOT MIPEICTABUTENEH 1TAPCTB,
JIeJIal0T BHIBOJIBI HA OCHOBE

cpaBHeHUs. [IpuBOASIT MprUMEpHI
OCHOBHBIXIIPE/ICTaBUTEIIEH LIaPCTB
npupoabl. OOBICHSIOT POJIb HKUBBIX
OpraHU3MOB B IPUPOJICH KUZHU
yenoBeka. Paznuyaror uzyueHHbie
00BEKTHI B IIPUPO/JIC, TAOIUIIAX.
BrIgBisSIIOTCY11I€CTBEHHBIE TTPU3HAKH
CTPOCHHUS U KUZHENIEATEIbHOCTH
M3Yy4aeMbIX OpraHnu3mMoB.OcBanuBaroT
HABBIKH BBIPAIIMBAHUS PACTCHUH H
JIOMAIITHAX KUBOTHBIX. OTICHUBAIOT
MPEICTABUTEIIEHN )KUBOW MPUPOJIBI C
ACTETUYECKON TOUKH 3PEHUS.
HaGmronaroT v onmuchIBarOT BHEITHUHN BU/T
IPUPOAHBIX OOBEKTOB, UX POCT,
pa3BUTHE, MOBEJICHNE, (GUKCUPYIOT
pe3ynbTaThl U GOPMYITUPYIOT BHIBOIBI.
PaboTaror ¢ yueOHUKOM (TEKCTOM, HILITIO-
cTpanusmMu). HaxoasT 10noJHUTENbHY IO
uHGOPMAITUIO B HAYYHO-TIOMYJISIPHOM
JUTEpAType, CIIPABOYHUKAX.

Cpena o0MTaHUA KUBBIX OPraHU3MOB
(6 1)

Cpenbl oouTaHMsI. DKOJIOTHYECKUE
(bakKTopBHI.

Ku3Hb Ha pa3HBIX MaTEpHUKaX.
[Ipuponnbie 30HBI 3€MJIH.

7Ku3Hp B MOpSIX U OKEaHax.

XapaKkTepu3yrT U CPABHUBAIOT
OCHOBHBIECPE/Ibl OOMTAHMUS, a TAKKE
Ha3bIBAIOT BUBIPACTCHUN U )KUBOTHBIX,
HaCeJISIOMMX UX.BBIABIAIOT
0COOEHHOCTH CTPOEHHUS )KMBBIX
OpPraHU3MOB U OOBSICHSIOT UX
B3aMMOCBSI3HCO CPEAON OOUTAHMUS.
[IpuBOIAT MPUMEPBITUITMYHBIX
obuTaTeneil MaTepUKOB M TIPUPOTHBIX
30H. [IpOrHO3UPYIOT MOCHEACTBUS
U3MEHEHHUH B CpeJie OOMTaHUS IS
KUBBIXOPraHU3MOB. OOBICHSIOT
HEO0OXOIUMOCTbCOXPAHEHUSI CPEJIbI
oOUTaHUS JJIsl OXPAHBIPEAKUX U
MCYE3aloIUX OMOJIOTMYECKUX
00beKTOB. Ha3pIBatOT MpUpOIHBIE 30HBI
3eMJIu, XapaKTEePU3YIOT KX OCHOBHbIC
0COOCHHOCTH U BBISBJISIOT




3aKOHOMEPHOCTUPACIIPEIETICHHUS
OpPraHU3MOB B KaXJIOW U3CPE.

YenoBek Ha 3eMute (5 1)

Kaxk guenoBek mosiBUiICS Ha 3eMIIe.
Kaxk genmoBek n3mMeHmnn 3eMiIIro.
JKu3Hb 1oJ1 yrpo3oi.

He cranet nu 3emiis mycThIHENH?
310pOBbe UeioBeKa U O€30MaCHOCTh
JKU3HH.

OnuchIBalOT OCHOBHBIE ATaIlbl
AHTPOIIOTECHE3a, XapaKTEPHbIC
0COOCHHOCTH MPEIKOBLIX(OPM UEIIOBEKa
pa3zyMHOTro. AHAJIM3UPYIOT

MOCJIEACTBUSA XO3AMCTBEHHON
JESITEILHOCTUYEIIOBEKA B IPUPOJIE.
Ha3piBatoT ncue3HyBIlINE BUJIbl PACTCHUN
Y )KUBOTHBIX. Ha3bpIBaIOT 1 y3HAIOT B
IPUPOJIE PEAKHUE U UCUE3AIOITUE BUIbI
pacTEeHU U )KUBOTHBIX. BBISCHSIOT,
KaKH€ PEJKUE U UCUYE3AI0IINE BUIbI
pacTEeHM U )KUBOTHBIX OOUTAIOT B UX
pervone. OOBACHSAIOT NPUUNHBI
WCUYE3HOBEHUS CTEMEH, JiecoB, 00JIOT,
obmenenus pek.O60CHOBBIBAIOT
HEO0OXOUMOCTb COOJIIOICHUSI TIPABUIT
MOBEJICHUS B IPUPOJICH BBIMOJIHECHHS
TUTUEHUYECKUX TPEOOBaHUITN MPaBUII
MOBEJICHUSI, HAITPaBJICHHbBIXHA
COXpPAaHEHUE 3/I0POBBSI.

Pe3epBHoe Bpemss — 1 4

BuoJiorusi. ’Kusoii opranusm. 6 kiaace (34 4/1 4 B HexeJ110)

OCHOBHOE coJiepKaHUE PaA3/ICIIOB
0 TeMaM pabouel MPorpaMMeI

XapakTepuCTUKa OCHOBHBIX BUJIOB
JIESATETLHOCTH 00YYaIOIUXCsl

Paznen 1. CTtpoeHue U CBOMCTBA KUBBIX OPpraiu3mos (114)

OcHOBHBIE CBOMCTBA JKMBbIX
opranu3zmos(1 1)
MHuorooOpa3ue KUBbIX OPTraHU3MOB.

OCHOBHBIE CBOMCTBA KUBBIX OPraHU3MOB:

KJIETOYHOE CTPOEHUE, CXOIHBIN
XAMUYECKHI COCTaB, 0OMEH BEIICCTB U
SHEPI'UH,TUTAHUE, IbIXaHUE, BhIACICHUE,
POCT Hpa3BUTHE, PA3APAKUMOCTbD,
JIBUKEHHE, PA3MHOYKEHHUE.

Be17essitoT OCHOBHBIE IPU3HAKHU KUBOTO,
Ha3bIBAIOT OCHOBHBIC OTJIMYHSA KUBOTO OT
HEXUBOTO. ONMUCHIBAIOT
OCHOBHBIE(DYHKIIUU KUBBIX OPTaHU3MOB.

XUMHYECKHUI COCTAB KJIETOK (2 1)
ConepxaHue XMMHUYECKUX IJIEMEHTOB B
KieTke. Bona, qpyrue Heopranmieckue

Ha3zpiBaroT OCHOBHBIE 3JIEMEHTHI U
TPYMIIBI BEIIECTB, BXOISIIUX B COCTaB
KJIeTKU.CpaBHUBAIOT XUMUYECKUN COCTaB




BEILECTBA, UX POJIb B U3HEAEATENBHOCTH
KJIeTOK. OpraHnyecKue BEIIeCTBa:
O€JIKH, )KUPBI, YTIEBOAbl, HyKJIEUHOBBIC
KHCJIOTBI, UX POJIb B KJIETKE.

TEJDKUBOM U HEXKUBOU MPUPO/IBL.
OOBACHAIOTPOJIb OPTAHUYECKUX U
HEOPraHUYECKUXBEIIECTB B KU3HU
KUBBIX OpraHn3MoB.PaboTaroT ¢
y4eOHMKOM (TEKCTOM M UJLTFOCTPAIISIMHU)

CTpoeHne pacTUTEJIbHOU U )KMBOTHOM
kJjeTok. Kiterka — skuBasi cucrema
(29)

KieTka— 351eMeHTapHas eqUHULIA )KUBO-
ro. beswsaaepHbIe U SACPHBIE KIETKH.
Crtpoenue u pyHKINHU Aapa, TUTOTIA3MBI
1 €€ OpraHonu1I0B. XpOMOCOMBI, UX
3Ha4YeHUE. | OMOJOTHYHBIE XPOMOCOMBI.
Bupycel— HekneTouHas opma
*Kn3HU.CTPOECHHE PACTUTEIIBHOU U
YKABOTHOM KJIETOK.

Brigenstor ocCHOBHBIE TPU3HAKU
cTpoeHus kietku. Ha3piBarot
OCHOBHBICOPTaHOUbI KJIETKH U
OMUCHIBAIOT UXPYHKIMU. Paznuyaior Ha
Ta0JIMIIAXKU MUKpOIpenaparax
OpraHouIbIKIETKH. OO0CHOBBIBAIOT
OMOJIOTMYECKOE 3HAYEHHUEIpoLIecca
JeJICHUS KJIETOK.

HMenenue kierku (1 4)

JleneHue KIeTKU— OCHOBA POCTa U
Pa3MHOKEHHUS Oprann3MoB. OCHOBHBIEC
TUTBI ICJICHUS KJIE€TOK. MUTO3.
OcHoBHbI€ 3Tanbl MUTO3a. CYIITHOCTh
Meii03a,ero OMOJIOrHYeCcKoe 3HaYCHUE.

OrnpenenstoT MOHATHS «MUTO3)», MEHO3Y.
XapakTepu3yroT U CPaBHUBAIOT
IIPOIIECCHI MUTO3a U MEi03a.
OO0O0CHOBBIBaIOTOMOJIOTHYECKOE 3HAUYCHHUE
JIEJICHHUS.

Tkanu pacTeHuil v ;KUBOTHBIX (14)
Tkanb. KneTounsle 3JIEMEHTHI 1
MEKKJIETOYHOE BEIISCTBO. THIIBI TKaHEH
pacTeHui, X MHOrooOpasue, 3HaueHue,
0COOEHHOCTH CTpOeHHMs. THUIbI TKaHen
JKUBOTHBIX OPTaHU3MOB, X CTPOCHUE

1 OYHKITUH.

OnpenensitoT NOHATHE «TKAHBY.
Pacno3HatoT OCHOBHBIE TPYIIIBI KJIETOK.
VY cTaHaBIMBAIOT CBSA3b MEX/Y CTPOECHUEM
U(QYHKIMSAMU KJIETOK TKaHEH.
XapakTepu3yloT OCHOBHbIE (PYHKIIUU
TKaHe. ONMUCBIBAIOT U CPABHUBAIOT
CTPOEHHEPA3INYHBIX TPy TKAHEH.

Oprasnbl 1 cucTemMbl Opratos (3 4)
Opran. Oprasbl IBETKOBOT'O PaCTEHHUS.
BHelHee cTpoeHNe U 3HAaY€HHE KOPHS.
Bunsl kopHeii. KopHeBbIE CUCTEMBI.
BunonsMeHeHus: KOpHEN.
MUKpOCKOITMYECKOE CTPOECHUE KOPHSI.
Crpoenune uznayenue noodera. [Touxka—
3adatouHbIinooer. JIncroBeie u
IBETKOBEIE ITOYKUA.CTEOEIH KaK 0CEBOH
oprat no6era. Buaousmenenus nooera.
[lepenBruKeHNEBEIIECTB MO CTEOIIO.
Jluct.Ctpoenne udynkiuu. [Ipocteie u

OrnpenensitoT NOHITHE «OPTaH.
HaspiBatot wactu mobGera.
XapakTepusyroT CTPOCHHUE U (PYHKITUU
OpTaHOB pacTEHHUS. Y CTAaHABIIUBAIOT CBS3h
MEXIYy CTPOCHUEM U (PYHKITUIMU
opranoB.ONHUCHIBAIOT OCHOBHBIC CHCTEMBI
OpPTaHOBXMBOTHBIX M HA3bIBAIOT
COCTABJISIONTUEUX OPTaHBI.
OO0OCHOBBIBAIOT BAYKHOE 3HAUCHHE
B3aMMOCBSI3M CHCTEM OPT'aHOB B
OpraHu3Me.




CJI0KHbIE TUCThA.I[BETOK, €ro 3HaueHue u
CTpO€HHE (OKOJIOIBETHUK, THIYMHKH,
nectuku).Couserus. I1noasl. 3HaueHue u
pazHooOpazue. Tunsl cemsin. CTpoeHue
CEMSH OJTHOJI0JIBHOTO M JIBYI0JILHOTO
pacteHuil. CUCTEMBI OPTaHOB KUBOTHBIX.
OCHOBHBIECUCTEMBI OPTaHOB JKUBOTHOI'O
OopraHu3Ma:MuIIeBapuTeIbHAs,
KpOBEHOCHAs, AbIXaTeIbHas,
BBIJICJIUTEIIbHAS, OTIOPHO-/IBUTaTEIbHAS,
HEpBHas, YHJIOKPUHHAS, PAa3MHOXKCHUS.

Pacrenus U )KMBOTHbIE KaK LEJIOCTHbIE
opranusmsl (1 4)

B3anMoCBs3b KIIETOK, TKAHEW U OPTAHOB
B opranu3mMax. JKuBble OpraHu3Mbl U
OKpY’Karomas cpena.

Y cTaHaBNMBAIOT B3AUMOCBSI3b MEXKITY
KJIETKaMU, TKaHsIMH, OpraHaMu B
opranuzMme. [IpuBosT mpumeps B
pPacTUTEIIBHOM U >KMBOTHOM MHUPE,
JIOKa3bIBAIOIINE,YTO OPTaHU3M— 3TO
€JIMHOE 1IeJI0¢.

Pa3nen 2. ’KuzHenessren

HOCTb Oprann3mMoB (18 1)

IIutanue u numeBapenne (2 4)
CyHIIHOCTD MOHSATUS «ITUTAHUEY.
Oco0OEHHOCTU MUTaHUSI PACTUTEIBHOIO
opranusma. [louBeHHOE MUTaHHE.
Bo3ayminoe nuranue (GoTOCUHTE3).
Oco0OeHHOCTH TUTAHUS KUBOTHBIX.
TpaBosiTHBIC KUBOTHBIC, XUIITHUKH,
TPYIOEbI; CAMOWOHTBI, TTapa3UThI

OnpenensitoT NOHATUSL KITUTAHHUEY,
«muieBapenne». OCoOOEHHOCTH MUTaHUS
pacteHuid. PacKpbIBarOT CyIIHOCTD
BO3IYIIHOTO U MOYBEHHOTO MUTAHUS
pactennii. OG0CHOBBIBAIOT
OMOJIOTUYECKYIO POJIb3ENEHBIX PACTEHUN
B nipupoae.OnpeaeisitoT TUIl TUTaHus
YKUBOTHBIX. XapaKTEPU3yIOT OCHOBHbIC
OT/ICJIbI TTUIIEBAPUTEIIBHON CUCTEMBI
KUBOTHBIX. OOOCHOBBIBAIOT CBSI3b
CHUCTEMBbI OPTaHOBMEKTY COOOM.

Jbixanue (2 4)

3HavyeHue apixanus. Ponb kuciopoaa B
Ipolecce paclEINICHUAKUCIOPOAa B
IpoLecce paclIEIICHUsI OPraHUYECKUX
BEILIECTB U OCBOOOKICHUSI DHEPTUH.
Tunsl npixanus. KiietouHoe bpIxaHue.
Jpixanue pacrenuii. Ponb ycTeui u
YEUEBUUECK B IIPOLIECCE IbIXAHUS
pactenuil. JIpixanue ;KuBOTHBIX. OpraHsl
JIBIXaHHUSI )KUBOTHBIX OPraHU3MOB.

OnpenendroT CynHOCTh npouecca
nbixanusi. CpaBHUBAIOT MPOLIECCHI
¢doTocuHTe3a U npixanus. Ha3piBaror
OpraHbl,y4acTBYIOLIME B POLIECCE
JBIXaHUS. XapaKTepU3yoT TUIIbI
JIbIXaHUS Y )KUBOTHBIX. [IpuBOIAT
IPUMEPHI )KUBOTHBIXW HA3bIBAIOT UX THUI
MATAHUS.




IlepeaBuikeHue BelIeCTB B OpraHu3me
(2 4)

[lepeHoC BeweCTB B OPraHU3Me, €T0
3HaueHue. [lepenBuxeHne BEeCTB B
pactenun. OCoOEHHOCTH CTPOEHUS
OpraHOBpPACTEHUI, 00ECTIeUNBAIOITIX
MPOIIECC NIEPEHOCA BEILIECTB.
Oco0eHHOCTH IEPEHOCABEIIECTB B
OpraHr3Max XKMUBOTHbIX. KpoBeHOCHas
cucTema, e€ CTpoeHue, PyHKIUU.
['emonum®a, KpoBb U €€ COCTaBHBIEUACTH
(ru1a3ma, KJI€TKU KPOBH).

HaspiBaroT 1 OnMCHIBaIOT NPOBOIAIINE
CHUCTEMBI PACTEHUU U )KUBOTHBIX.
HaspiBaroT yacTu npoBOAsIIEN CUCTEMBI
pacTteHuil. PackpbIBaroT poJib
KPOBEHOCHOWCHCTEMBI y JKUBOTHBIX
OpraHu3MOB.XapaKTepU3YIOT IIPOLIECC
KpOBOOOpAIIEHNS Y MIEKOIUTAIOIINX.

Y cTaHaBIMBaOTB3aUMOCBS3b
KPOBEHOCHOW CHCTEMBI CABIXaTEIbHON
CUCTEMOM U OpraHaMu KpoBOOOpaIeHHUS.

Boinenenue. O0OMeH BeliecTB U
JHeprum(2 4)

Ponb BeIiCIEHNS B TTpOLIECCE
KU3HEJEATEIbHOCTU OPraHU3MOB,
MPOAYKTHIBBIICIICHUS Y PACTCHUN U
JKUBOTHBIX.BbIJieieHue y pacTeHUH.
Brienenue yxkuBoTHbIX. OCHOBHBIE
BBIJICJIUTEILHBICCUCTEMBI Y KUBOTHBIX.
OOMeH BelIecTB.

OTMeUaroT CyIIeCTBEHHBIC PU3HAKT
npolecca BbIJICICHNS. BbISBIAIOT
0COOCHHOCTH BBIJICJICHUS Y PAaCTCHUIA.
OnpenenstoT3HAYEHNE BBIACICHUS B
YKU3HU KUBBIXOPTaHU3MOB. [IpuBoasT
MIPUMEPBI BBIACTUTEIBHBIX CUCTEM
JKUBOTHBIX. Y CTaHABJIMBAIOT B3aMMOCBS3b
MEXIy CUCTEMaMUOPraHOB OpraHu3mMa B
nporiecce ooMeHaBemecTB. [IpuBoasaT
JIOKa3aTeJIbCTBA TOr'0, YTO OOMEH
BEIIIECTB— BAKHEUIIMI MTPHU3HAK KHUBOTO

Omnopusbie cucremsl (1 1)

3HaYeHNE ONOPHBIX CUCTEM B KU3HU
oprann3MoB. ONOPHBIE CUCTEMBI
pacteHuil.OnopHbIE CUCTEMBI ) KUBOTHBIX

XapaKkTepu3yrT CTPOCHHUE OIOPHBIX
CUCTEM PACTEHHUM U KUBOTHBIX.
OOBACHAIOT3HAYEHUE OMTOPHBIX CUCTEM
JUTSl 5KUBBIXOPTaHU3MOB. BBIABISIOT
MPU3HAKHU OMOPHBIX CUCTEM,
YKa3bIBAKOIIUE HA B3AUMOCBS3b UX
CTPOEHMSI C BBIIOJHSEMBIMU (DYHKLIHSMHU.

JBu:kenne (2 4)

JIBrkeHME KaK BaKHEHIIas 0COOCHHOCTh
’KUBOTHBIX OPTaHU3MOB.3HAUYCHHUE
JIBUTATEIbHOM aKTUBHOCTH. MEXaHU3MBlI,
00eCIIeunBaroIIe JIBUKESHHUE )KUBBIX
OpraHu3MoB. /[BUTaTeIbHbIE PEAKIINT
pacTEHUH.

Ha3zbIBaroT u XxapakTepus3yroT CIOCOObI
JIBWKEHUSA KUBOTHBIX. [IpuBOosT
npumepbl. OOBSCHAIOT POJIb ABM)KECHUS B
KU3HUKUBBIX OpraHn3MoB. CpaBHUBAIOT
CIIOCOOBI IBMXKEHUSI MEKTy COOOM.

Y craHaBIMBAOT B3aUMOCBS3b MEXKIY
cpenooOuTaHus U CIOCO0aMHU
nepeaBukeHussoprannsma. [IpuBoast
NIOKa3aTeIbCTBAaHAINYHNS JBUTATEIbHON
AKTUBHOCTHU YPACTECHUM.

Peryjsiuus npoueccos

Ha3piBaroT yactu PETYIATOPHBIX CUCTCM.




JKU3HEAeATeJIbHOCTH (2 1)
KuzHenearenbHOCTh OpraHu3Ma u €€
CBA3b C OKpYyXKarolen cpenou. Perymsnus
IIPOLIECCOB
KU3HENEATEIbHOCTUOPTaHU3MOB.
Paznpaxumocts. HepBHast

CUCTEMA, 0COOEHHOCTU CTPOCHHSI.
Pediiekc, MHCTUHKT. DHIOKPUHHAS
cucrema.E€ ponb B peryasiiuy NpoueccoB
KU3HENEATENbHOCTH. JKelespl
BHYTPEHHEU cekpennu. PocToBbIe
BEILIECTBA PACTEHUM.

CpaBHUBAIOT HEPBHYIO U YHAOKPUHHYIO
CUCTEMBI, OOBSICHSIIOT UX POJIb B
PEryJIALUY IPOLIECCOB
YKHA3HEIESITETIbHOCTUOPTAaHU3MOB.
OOBsCHSAIOT pedIESKTOPHBINA XapaKTep
NEATEIIbBHOCTH HEPBHONCUCTEMBI.
[IpuBOIAT IpUMEPHI MTPOSIBICHHUS
peakiuii paCTeHUN HA U3MEHCHUSA B
OKpY>Karollen cpefie.

Pa3mHokenue (24)

buosornueckoe 3HaUEHUE PA3MHOKEHHUS.
Buasl pazmuoxenus. becrnionoe
Pa3MHOXEHUE KUBOTHBIX (JI€TIEHUE
IIPOCTEUINX, IOYKOBAHHUE TUAPHI).
becnosioe pa3MHOKEHUE PACTCHUN.
IlonoBoepasMHOKEHHE OPraHU3MOB.
Oco0eHHOCTH TIOJIOBOTO Pa3MHOKEHUS
KUBOTHBIX.OpraHbl pa3MHOXKECHHUS.
[TonoBblie kneTku. OII0I0TBOPEHHUE.
IlonoBoe pa3sMHOXKEHUE PACTEHUM.
Pa3MHOXkeHHE pacTeHHI CEMEHAMMU.
[[BETOKKAaK OpraH Moja0BOro
pasmHoxeHus1. Couserusa. OnblUICHHE.
J{BoliHoe omionoTBopeHue. O0pazoBaHue
IIJIOJIOB U CEMSIH.

XapakTepu3yroT pOJib PA3MHOKEHUS
B)KW3HH JKUBBIX OPTaHU3MOB.
BrIBIsIFOTOCOOCHHOCTH OECIIONIOT0 1
MOJIOBOTO pa3zMHOKeHUs. Onpeaessior
IPEUMYIIECTBA MOJIOBOT'OPAa3MHOKEHUS
nepeaoecnonbiM. HazpiBaroT u
OTIMCBHIBAIOT YaCTH I[BETKA, YKA3bIBAIOT MX
3HaueHHe. J[enaroT BEIBOJIEI O
OMOJIOTMYECKOM 3HAYCHUH I[BETKOB,
IIJIOJIOB M CEMSH.

PocT u pazButue(2 4)

Poct u pazButue pacteHui.
NunuBruayanbHOE pa3BUTHE.
PacnipocTpaHeHHEIIONOB U CEMSIH.
CocTostHuE MOKOsI, ETO3HAYEHUE B KU3HU
pacTeHui. Y CIIOBUSANPOPACTAHUS CEMSH.
IIutanue u pocTIPOPOCTKOB.
Oco0OeHHOCTH pa3BUTHS KUBOTHBIX
opranu3MoB. Pa3Butue 3apopiiia (Ha
puUMepe JTAHIETHUKA).
[TocTamMOproOHaNbHOE pa3BUTHE
*UBOTHBIX. [Ipsimoe u HenpsiMmoe
pa3BUTHE.

OnuckIBatoT 0COOCHHOCTH POCTa U
pa3BUTHSA pacTeHUs. XapaKTEPU3YIOT
STaNBIMHANBUAYAIIBHOTO Pa3BUTHUS
pactenuii.PackpbiBatoT 0COOEHHOCTH
pa3BUTHUS )KUBOTHBIX. CpaBHUBAIOT
IIPSIMOE U HENIPSIMOE PA3BUTHE
KUBOTHBIX. [IpoBOAST HaOMIOACHUS 32
POCTOM M pa3BUTHUEM OPTraHU3MOB.




Opranusm kak eguHoe uesioe (1 1)
B3anMoCBs3b KIIETOK, TKAHEW U OPTaHOB
B opranusmax. JKuBble OpraHu3Mbl U
OKpY’Karomas cpena.

Ha3zpIBaroT e AMHUIIBI CTPOCHUS KUBBIX
OpraHu3MoB (KJIETOK, TKAHEW, OPTaHOB).
BrIsSBISIIOT B3aMMOCBS3b MEKITY
OCOOEHHOCTSIMU CTPOEHUS KIIETOK,
TKAHEH,0praHoB U UX (QYHKIUIMH.

Paznen 3. Opranusm u cpeaa (2 4)

Cpena ooutanusi. @PakTopsbl cpeabl
(14)

BnusiHue gpakTopoB HEKHUBOM MPUPOIBI
(Temneparypa, BIIaXKHOCTb, CBET) Ha
YKUBBIE OpraHU3Mbl. B3aMOCBSI3H KUBBIX
OpraHU3MOB.

XapakTepusyroT U CPAaBHUBAIOT
OCHOBHBIE(AKTOPBI SKOJIOTMUECKON
cpenpl. HazpiBatoT OCHOBHBIE (PAKTOPHI
9KOJIOrn4YecKoi cpenibl. OOBACHAIOT
0COOCHHOCTUIIPUCTIOCOOJIEHHOCTH
OpPraHM3MOB KPa3JIMYHBIM CpeamM
obutanus. [IpuBoasTIIipUMEpHI
IPUCIOCOOJIEHHOCTH OPraHU3MOB K
CBOEH cpejie 0OuTaHusl.

IIpupoansie coodmectna (14)
[TpupoaHO€E co00IIEeCTBO U IKOCUCTEMA.
CtpykTypa mpupOoIHOTO COOOIIEeCTBA.
Csi3u B mpupoiHOM coobtiecte. Llenu
MATAHUS.

Ha3piBatoT OCHOBHBIE TPYIIIIBI
OPTaHU3MOB B 9KOCUCTEME, OTTMCHIBAIOT
UX PoJib BaKocucteme. CocTaBisgOT
MPOCTEUIIINE I[ETTH TUTAHUS.
[IporHo3upyroT nocieaCTBUS U3MEHEHUI
B cpeJie 0OMTaHUs HA )KUBBIE OPraHU3MBI.

Pe3epBHOe BpeMsi— 3 4

buoJsiorusi. MHOroo0pasue >KMBbIX OPraHu3MoB. 7 kjacc(68 4/ 2 4 B Hee110)

OCHOBHOE coJiepKaHuE Pa3/IesiOB
1o TeMaM pabouel MPorpamMMsl

XapakTepuCTrUKa BUAOB ACATEIbHOCTH
y4auxcs

BBenenue (3 1)

Paznoo6pasue ¢hopm kuBoro Ha 3emiie.
[TonsiTHe 00 ypOBHSAX OpraHU3AINH
YKU3HH: KJICTKH, TKAHU, OPTaHbI,
OpraHu3Mbl. BUIIbI, TOMyISAIAH |
ouoreorieHo3bl. OOIIUE MPEACTABICHUS O
ouocdepe. [IpuunHbl MHOTOOOpA3Us
XUBbIX oprann3mMoB.Ilonstue o 6oprde
3a CyIIECTBOBAaHUE UECTECTBEHHOM
otoope. Cmena ¢uiopsl udayHsl Ha
3emJie: BOSHUKHOBEHUE HOBBIXU
BBIMUPaHUE TPEKIE CYIIECTBOBABIIINX
dopwm.

OnpenensitoT 1 aHaIU3UPYIOT MOHATHUS:
«Ouonorus», «ypoBHU
OpTraHM3AIII,«KJIETKA», KTKaHbY,
«Opran», opraHuszm», «ouocdepay,
«oKoJorusy. OnpenensroT 3HaYeHne
OMOJIOTMYECKHUX 3HAHUI B COBPEMEHHOM
xu3HU. OIIEHUBAIOTPOJIb OMOJIOTHIECKON
HAYKH B )KU3HH OOIECTBA. AHATU3UPYIOT
JIOTHYECKYIO LEeMbCOOBITHIA, AENaI0IINX
00pBrOYy 3a CyIIeCTBOBAaHUE HEU30EKHOM.
CTpoAT CXeMBIACHCTBUS €CTECTBEHHOTO
0TOOpa B OCTOSTHHBIX U MU3MEHSIOIINXCS
YCIOBUSIX cylllecTBOBaHUs. Onpeaenstor
HOHSTHUS: KIAPCTBA», «OAKTEPUNY,




«TpHUOBI, KPACTCHUSD) U «KUBOTHBIEY.
CoCTaBISIOTKPaTKUN KOHCIIEKT YPOKa.
['0TOBATCA K YCTHOMY BBICTYIUICHHIO

Paznea 1. HapcTBo

IIpokapuotsi (3 4)

MHoroo0pa3sue, 0CO0EHHOCTH
CTPOEHUSIN NPOUCXOKIeHNE
NPOKAPUOTHYECKUXOPTraHu3MOB (3 1)
[IpoucxoxxaeHue u BOIOIUS OaKTepuil.
OO611e cBOMCTBA MPOKAPUOTUUECKHUX
opranu3MoB. CTpoeHue
IIPOKAPUOTUYECKON

KJIETKH, HaCJIECTBEHHBIN anmnapar
OakTepuanbHOU KJIETKU. Pa3MHOXeHUE
OakTepuil. MHOroob6pasue popm
oaxtepuil.llonstre o THmax oomeHa y
poKapruoT.OCOOEHHOCTH OpTraHU3alluN |
KU3HEAEATEIbHOCTU MPOKAPUOT;
pacnpocTpaHEHHOCTD U POJIb B
OuoneHo3ax. JKOJIOrHYecKas poJib U
MEULMHCKOE 3HAYECHNE.

Bb1ensoT OCHOBHBIE PU3HAKH
OaxTepuil. J[atoT 001IyI0 XapaKTEPUCTUKY
npokapuoT. OnpenensoT 3HaueHue
BHYTPUKJIETOYHBIX CTPYKTYP,
COTIOCTABIISASL €€CO CTPYKTYPHBIMU
0COOCHHOCTSIMU OpPTaHU3AlNN OaKTEPHIA.
XapakTepusyIoT NOHITHS: «CUMOUO3Y,
«KJITyOEHBKOBBIE», MU
«a30T(UKCUPYIOIINE
OakTepumn»,«0aKTepUU-IECTPYKTOPBI»,
«0011€3HETBOPHBIE OAKTEPUN»,
«MH(EKINOHHBIE3a00IEBaHUS,
«dnuaemMuny». J[aroToUeHKy posu
OaxTepuil B IpUPOJIE U KU3HU YEIIOBEKA.
CocCTaBIsIIOT MJIaH-KOHCTIEKT TEMBI
«MHoroo0Opasue u pojib
MUKPOOPTraHU3MOBY». BBIMONHAIOT
3apUCOBKYpA3INYHBIX (hOpM
OaxkTepuaIbHBIX KIETOK. | OTOBSAT yCTHOE
coobmenue no reMe«Oomas
XapaKTePUCTHKA MPOKAPHOT.

Paznea 2. Hapcro I'pudsI (4 4)

Oo0mas xapakrepucTuka rpudos (3 1)
[TpoucxoxxneHne u BOIOIUS TPUOOB.
Oco0eHHOCTH CTPOEHHUS KJIETOK rprOOB.
OCHOBHBIE YEPTHI OPraHU3ALNHU
MHOTOKJIETOYHBIX TPHOOB. OTIEbI:
XUTPUIUOMHUKOTA, 3UTOMUKOTA,
Ackomukorta, bazuanoMukora,
Oomukora; rpynmna HecoBepiieHHbie
rpubbl. OcoOEeHHOCTH
YKU3HEJEATEILHOCTU U PACIpOCTpaHEHHE.
Posab rpuboBB 6HolIeHO3aX U
XO3IMCTBEHHOM AEsATEIbHOCTH UYCJIOBEKA.

XapakTepu3yroT COBPEMEHHBIC
MIPEACTaBICHUS O POUCXOXKICHUH
rpuOoB. BBIICIISAIOT OCHOBHBIC NMTPU3HAKH
CTPOCHUS MKU3HEACATCILHOCTH TPHOOB.
Pacno3HaroT Ha XKHBBIX 00BEKTAX U
TabIuIaX CheJOOHBIC U SIOBUTHIC TPHOBI.
OcBanBarOTIPUEMBI OKa3aHUs TTEPBOI
TTOMOIIY TTPUOTPABICHUH SAOBUTHIMU
rpubamu. JlatoT onpeaeneHne NOHITHS
«TpUOBI-TIAPa3UTHI» (TOJOBHS, CIOPBIHBS
u 1p.). ['oToBITMHKpOTIpenapaTsl 1
U3YYaroT TOJIMHKPOCKOIIOM CTPOCHHUE
MYKOpPa U JPOXKKEBBIX TprOoB. [TpoBoasT
COTIOCTaBJICHUE YBUJEHHOTO TI0]T
MHKPOCKOTIOM C IIPUBEIEHHBIMHU B




yaeOHnken300paxkeHusMu. OOBSCHIIOT
POJIb TpUOOB B MIPUPOJIE U )KU3HU
yenoBeka. COCTaBIAIOT IJ1aH maparpada.
BrimonastoTipakTudeckune padoThI.
OO6CyXIa0T 1EeMOHCTPAIINH,
IpeTyCMOTPEHHBIE MpoTrpamMmoi (paboTta
B MaJIBIX TpyNmax).

JInmainuku (1 4)

[Toustie o cumomose. O0mas
XapaKTePUCTUKA JTUITAHHUKOB. THIIBI
CJIOEBUIIIMIIIAHHUKOB, OCOOCHHOCTH
JKU3HEIEITEILHOCTH,
pacnpocTpaHEHHOCTh HIKOJIOTHYECKAs
POJIb TUIIAHNHUKOB

XapakTepusyroT (GopMy B3aUMOICHCTBUS
OpraHu3MoB — cuMOuno3. [IpuBoasr
001IIyI0 XapaKTEePUCTUKY JTUIIAaHHUKOB.
AHQIM3UPYIOT CTPOEHUE
KYCTUCTBIX,HAKUITHBIX, JIUCTOBATHIX
JIMIIAaNHUKOB.PacIio3HaroT mTuniailHuKy Ha
Ta0JIUIaX UB KUBOU MPUPOJE.
O1LIeHMBAIOT KOJOTUYECKYIO POJIb
IMImanHuKOB. COCTaBIAIOT IIAH-
KOHCIIEKT COOOIIeHUs «JINIIaiiHUKN

Paznen 3. HHapcrBo Pactenus (16 1)

OO0mas xapakTepucTHKa pacTeHUil

(2 )

PacTurtenbpHbIN OpraHnu3M Kak HEeJ0CTHAs
cucrema. Knetku, Tkanu, oprassl u
CUCTEMBI OPTaHOB pacTeHul. Perysmnus
KU3HENEATEIIbHOCTH PACTEHUM;
¢utoropmonbl. OcOOEHHOCTH
KU3HENAEATEIIbHOCTH PACTCHUM;
¢doTocuHTe3, MUrMeHThl. CucreMaruka
pacTeHUI; HU3IME UBBICIINE PACTEHUS.

XapakTepusyroT OCHOBHBIC YEPThI
OpraHu3alMK PACTUTEIHLHOTO OPraHU3Ma.
[TomyyaroT nmpeacraBieHue O
BO3HUKHOBEHUHW OJTHOKJICTOYHBIX H
MHOTOKJIETOYHBIXBOJIOPOCIIEH,
O0COOEHHOCTSIX KU3HEIESITEIIbHOCTH
pactenuii. OnpeaensroT MOHITHS
«(hOTOCUHTE3Y,

«MUTMEHTBI» ,«CUCTEMATHKA PACTCHHIT,
CHU3IIUE» UBBICHINE pacTeHus». JaroT
XapaKTEPUCTUKY OCHOBHBIX ITAroB
paszButHsipacTeHuil. O0CyX1ar0T
J€MOHCTpPALIUHU,TPETyCMOTPEHHBIE
nmporpamMmoit (paboTa BMajbiX rpynmax).
CocCTaBIsAIOT KPATKUHKOHCIIEKT TEKCTa
ypoka. [ 0TOBATCSK yCTHOMY
BBICTYTICHUIO.

Husmme pacrenus (2 4)
Bopopocnu kak apeBHeuas rpyrmnmna
pactenuit. O011ast XapaKTepuCTHKA
Bogopociield. OCOOEHHOCTH CTPOEHUS
tena. OHOKIIETOYHBIE U
MHOTOKJIETOYHbIE BOJJOPOCIIH.

JlaroT o011yI0 XapaKTEPUCTUKY
BOJIOPOCIIEH, UX OTIEIIBHBIX
MPEICTABUTENEH. BBIBISAIOT CXOACTBO U
OTJIMYUS B CTPOCHUUPATUYHBIX TPYIII
BOJIOpOCTIei Ha repOapHOM MaTepHuaie 1
tabaunax. OObICHIIOTPOIIb BOJIOPOCIICH




Mmuoroo6pa3ue Bogopocieii:
otnenbi3enéHbie BOAopocin, bypsie n
KpacusieBonopocnu. Pactipoctpanenue B
BOJHBIXY HA3€MHBIX OMOLIEHO3aX,
HKOJIOTUYECKASPOIIb BOJIOPOCIIEH.
[TpakTHueckoe 3HaYEHHE.

B [IPUPOJIC U )KU3HU YEJIOBEKA.
OO6cyxnator
JEMOHCTPAIUU,TPETyCMOTPEHHBIE
nporpaMmmoit (paboTa BMaJbIX TPYIIaXx).
CocTaBastOT KPaTKUIKOHCIIEKT TEKCTa
ypoka. CocTaBstoT

[Tnan-koHCcHeKT TeMbl «MHOTro00pazue
BOJIOpOCIIEN». ['0TOBAT yCTHOE
c000111eHre00 HUCIIOIB30BaHUN
BOJIOPOCJIEN B MHUILIEBOU U
MUKPOOHOJIOTUYECKON MTPOMBIIIIIEHHOCTH

Broiciine ciopoBblepacTeHus U
royioceMeHHble (6 4)

[IpoucxoxieHre 1 0COOEHHOCTH
OpraHU3allMU BBICIIUX CIIOPOBBIX
pacteHuidi: MOXOBUIHBIE,
[maynoBuHbBIE, XBOIIEBUIHBIC,
[TanmopOTHUKOBUAHBIE U TOJIOCEMEHHBIX
pacTEeHMil; CTPOCHUE TeNa, )KU3HCHHbIE
(GbOopMBI BBICHIMX CITIOPOBBIX PACTEHUHN U
rojoceMeHHbIX. MHOrooOpasue,
pacrnpoCcTpaHEHHOCTh FOJIOCEMEHHBIX, X
pOJIb B OMOIIEHO3aX U MPAKTHYECKOE
3Ha4YCHUE.

[TomyyaroT nmpeacraBiaeHue O
COBPEMEHHBIX B3TJIaX YUEHBIX Ha
BO3HUKHOBEHUE BBICIIMX CIIOPOBBIX U
CEMEHHBIX pacTeHui. [laroT
OOLIYIOXapaKTEPUCTUKY BBICILIUX
CIIOPOBBIX U FOJIOCEMEHHBIX PACTECHMI,
OTMeYast IPOTPECCUBHBIE YEPTHI,
CONPOBOXK/IABIIIME UX MOSIBJICHUE.
OnuceIBaOT NMPEACTABUTENEHN BBICILIUX
CIIOPOBBIX U FOJIOCEMEHHBIXPACTEHUH,
UCIIOJIb3Yl )KUBbIE OOBEKTHL, TAOIUIIBI U
repOapHble 00pa3ibl. 3apUCOBBIBAIOT B
TETpaau CXEeMY LIMKJIa Pa3BUTHUS BBICIIUX
CIIOPOBBIX PACTEHHUU U COCHBL.
OO6O0CHOBBIBAIOT 3HAYEHHUE BBICIITUX
CIIOPOBBIX PACTEHUU U

rOJIOCEMEHHBIX B MIPUPOJIE U KU3HU
YeJIoBeKa. BRIMOMHAIOT MpaKTUYECKHe
paboTel. OOCYXIaI0T IEMOHCTPAIINH,
IpeIyCMOTPEHHBIE TporpaMMoi (pabora
BMaJIbIX Tpynmax). CoOCTaBIAIOT KpaTKUH
KOHCIIEKT YPOKa.

Broiciine ceMeHHbIe pacTeHusi. Otaen
IHoxpsiTocemennbie (LIBeTKOBBIE)
pacrenus (6 4)

[IpoucxoxieHne u 0COOEHHOCTH
OpraHU3alliU MOKPHITOCEMEHHBIX
PACTEHUI;CTPOCHUE TEJIA, )KU3HEHHBIC
dbopmbl HoKpbeITOceMeHHBIX. Kitacchl
OnHonosbHBICH [[BY10/1bHBIE, OCHOBHBIE
ceMeiicTBa(2 ceMeicTBa OJIHOJIONBHBIX U

[TomyyaroT nmpeacraBieHue O
COBPEMEHHBIX HAyYHBIX B3IJIS1aX HA
BO3HUKHOBEHUE MMOKPBITOCEMEHHBIX
pacteHuil. J[aroToOIIyI0 XapaKTepUCTUKY
MOKPBITOCEMEHHBIX PACTEHUM, OTMEYast
IIPOTrPECCUBHBIEYEPTHI, COPOBOKIABIIIHE
UX TIOSIBJICHHUE.

OnuceIBarOT NpeaCcTaBUTENEN
IIOKPBITOCEMEHHBIX PACTEHUM, UCIIONIb3YS




3 cemelicTBa IBY/I0JbHBIX PACTEHUIN).
Mmuoroobpasue, pacpocTpaHEHHOCTh
[IBETKOBBIX PACTEHHUI, UX POJIb B
OMOIICHO3aX, B JKU3HH YEJIOBEKA U €TO
XO03SIMCTBEHHOM JICSATSIILHOCTH.

’KUBBIE O0BEKTHI, TAOIULILI U
repOapHbIe0Opasiel. COCTaBISIOT
Tabnuiy «CpaBHUTENIbHAS
XapaKTePUCTHKA KIACCOBOIHOONBHBIX U
JIBYTOJIbHBIX PaCTeHUI». 3apUCOBBIBAIOT
B TETPAI CXEMYIIUKIIA Pa3BUTHUS
IIBETKOBOTO pacTeHUs. XapaKTepU3yIOT
pacTuTenbHbIe (POPMBIN OOBSICHSIIOT
3HaY€HUE MOKPHITOCEMEHHBIX PACTCHHIA B
IIPUPOJIC U J)KU3HH YelIOBEKa. BBIMOTHSIOT
npakTuyeckue padbotel. OOCYX1at0T
JE€MOHCTpPALIUHU, TIPEYCMOTPEHHBIE
porpaMMoii (paboTa BMaIIBIX TPYIIIAXx).
CoCTaBISIFOT KPaTKH KOHCIIEKT YpOKa.

Pa3znea 4. LlapcTBo

KuBotHbie (38 1)

OO0mas xapakTepuCTHUKA *KUBOTHBIX
(19)

JKWBOTHBIN OpraHu3M Kak LEeJ0CTHAs
cucrema. KneTku, TkaHU, OpraHbl U
CUCTEMBI OPTaHOB JKMBOTHBIX. Perymnsuus
KU3HEAEATEIbHOCTH KUBOTHBIX; HEPBHAS
Y SHJOKPUHHAS PETYIISIUU.
Oco0eHHOCTH KUZHEACATEIbHOCTH
YKUBOTHBIX,0TJIMYAIOIIUE UX OT
MIPEACTABUTENIEN IPYTUX HAPCTB )KUBOM
npupoibl. CucTeMaThKa )XKMBOTHBIX;
TaKCOHOMUYECKHUE KaTeTOpHH;
OJIHOKJICTOUHBIE U MHOTOKJICTOUYHbBIC
(Oecr03BOHOYHBIE U XOPOBBIC)
KUBOTHbIE. B3anMooTHOLIEHNS
YKUBOTHBIXB OHOIIEHO3aX; TpO(HIECKHE
YPOBHHU U LIETIA TTUTAHUS.

XapakTepu3yroT >KUBOTHBIN OpraHU3MKAaK
LIEJIOCTHYIO CUCTEMY. Pacnio3HaloTypOBHHU
OpTraHu3alliy )KMBOT'O M XapaKTEPU3YIOT
KaKIbIN 13 HUX.
OOBACHAIOTOCOOEHHOCTH
KU3HEACATSIIPHOCTU JKUBOTHBIX,
OTJIMYAIONIUE UX OT MpEeJCTaBUTENCH
JOPYTUX UAPCTB KUBOU

MPUPOABLI. AHATU3UPYIOT POJIOCTOBHOE
JPEBO KUBOTHOTO 1IapCTBA, OTMEUast
MPEAKOBBIC TPYIIIbI d)KUBOTHBIX U X
MOTOMKOB. Pacmo3Harot
CHUCTEMaTHUYECKHUE KaTeTOPUH >KUBOTHBIX
Y Ha3bIBAIOT MPEICTAaBUTEICH KPYITHBIX
TaKCOHOB. XapaKTEPU3YIOT CTPYKTYpPY
OMOIIEHO30B U OTMEYAIOT POJIh
Pa3IMYHBIX )KUBOTHBIX B
HUX.AHAJTU3UPYIOT POJIb MIPECTABUTENICH
Pa3HBIX BUJIOB B OMOIICHO3aX U BBISBIISIIOT
MPUYUHBI UX B3aMMOOTHOIIICHUM.
CocTaBistoT KpaTKUM KOHCIIEKT ypoKa.
['oTOBSITCSA K YCTHOMY BBICTYILJIEHUIO C
npe3eHTanu « Mup KUBOTHBIX).

HHoaumapcTBo OMHOK/IETOYHBIE
(2 9)
OO6mas XxapaKTeprUCTUKA ITPOCTEHIIIHNX.

JlaroT 0o011yI0 XapaKTEPUCTUKY
OJTHOKJIETOYHBIX KUBOTHBIX, OTMEYAs
CTPYKTYpBbI,00ecreunBaronme




KneTka 0THOKIETOYHBIX )KUBOTHBIX KaK
LEJTOCTHBIN OpraHu3M; 0COOCHHOCTH
OpraHM3alMU KJIETOK IPOCTEUIIHNX,
crelHanbHble opraHousl. PazHooOpasue
IPOCTEHIINX U UX POJIb B OMOLIEHO3aX,
YKU3HU YEJIOBEKA U €0 X035HCTBEHHOU
NesTeNbHOCTH. Tun
CapKoKI'yTUKOHOCIIBI; MHOI00Opasue
(opM CapKOJOBBIXH KI'YTUKOBBIX. THIl
CriopoBUKH;CIIOPOBUKH— I1apa3UThI
4eJI0BEKa U )KUBOTHBIX. OCOOEHHOCTH
OpraHu3alUUIpeCTaBUTENEH. THhIl
HNupyzopuu. MHoroobpaszue nnpyzopuit
U UX pOJib B OMOLIEHO3aX.

BBINOJHEHHE (PYHKIMUNIIETOCTHOTO
opraHusma. AHAJIM3UPYIOT

POJIb MPEJICTABUTENEN PA3HBIX BUJIOB
OJIHOKJIETOYHBIX OPTaHU3MOB B
OMOIIEHO3aX,’KU3HU YEJIOBEKA U €T0
XO3SIMCTBEHHOUIESTENIbHOCTH. JlaroT
Pa3BEPHYTYIO XapaKTEPUCTHUKY KJIACCOB
Capkonoseie KryTukoBbie. Pacnio3naror
MPEACTABUTEINIEN CAPKOKTYTUKOHOCIIEB,
BBI3BIBAIOIINX 3a00JIEBAaHUS Y YEIOBEKA.
JarorxapakTepucTuKy Thna CriopoBHKH.
Pacno3HaroT 1 ONnuCchIBalOT CIIOPOBUKOB,
BBI3BIBAIOIINX 3a00JIEBaHUS Y YEIOBEKA.
3apHUCOBBIBAIOT LIUKJI PA3BUTHUSA
MaJISIPUITHOTO TIa3MOIUs U OOBACHSIOT
IPUYHUHBI3A00JIEBAaHUS MAJISIPHEH.
OTtMeyaroT MephIpoPUIaKTUKI MAIIIPUN
U Ipyrux 3a00JI€BaHUMN, BBI3bIBAEMbIX
CIIOpPOBUKaMHU. J[at0T XapaKTEpUCTUKY
tuna. Mudyzopuu, pacno3HaoT u
ONMCBIBAKOTOTIEIBHBIX ITPEACTABUTENECH
sToro tuna.CocTaBisoT TaOIUILy
«CpaBHUTENBHASA

XapaKTEPUCTUKA IPOCTEUIIUX.
BBINOMHAIOT MPakKTUYECKYIO Pa0OTy
«CtpoenneamEObl, IBIJICHBI 3€NIEHON 1
UH(DY30pUH TY(DETBbKI.

HHoaumapcTtBo MHOroOK/I€TOYHBIEC

(1 1)

OO61mast xapakTepucTHKa
MHOTOKJIETOYHBIX KUBOTHBIX;, THUITbI
cuMMeTpuu. KieTku 1 TKaHH )KUBOTHBIX.
[IpocTrenmme MHOTOKJIETOYHBIE —
ryOKH; UXpacnpoCcTpaHEeHUE U
HKOJIOTHYECKOE3HAUCHHE.

XapakTepu3yroT MHOTOKJIETOYHBIE
OpraHu3Mbl, aHATTU3UPYS TUTIBI
CUMMETPUMKUBOTHBIX. OOBIACHSIOT
3HAYEHUECUMMETPUH J1JIs
KU3HEAEATEIbHOCTA OPTaHU3MOB.
OO0BscHSIOT 3HaUeHHE TUDPEPEHITMPOBKH
KJIETOK MHOTOKJIETOYHBIXOPTaHU3MOB U
MOsIBJIEHNE NEPBBIX TKaHen. KpaTko
OMKCHIBAIOT MPE/ICTABUTEIICH TUTIA
['y6ku, moguépkuBasi UX 3Ha4CHHE B
OuoIeH03aX U UIA YEJIOBEKA.
CocCTaBIsAIOT KpaTKUK KOHCIEKT ypOKa.
['0TOBSITCS K YCTHOMY BBICTYIIJICHUIO.

Tun Kume4yHomoJoCcTHbIC

B

XapakTepu3yroT 0COOEHHOCTH
OpTraHM3AIVH U KU3HEACITCILHOCTH




Oco0eHHOCTH OpraHU3aAINH
KHIIIEYHONOJIOCTHBIX. becmnooe u
MI0JIOBOE pa3MHOXKEeHHE. MHOTO0Opas3ue u
pacnpocTpaHEHUE KUIIIEYHOIIOIOCTHBIX;
TUAPOUIHBIE,CIIU(OUTHBIC U KOPAJIJIOBBIC
OB POJIb B IPUPOTHBIX
coo0I1ecTBax

KHILIEYHONOJOCTHBIX. [IpuBOaST
IIPUMEPHI IPEACTABUTEIIEH KIIACCOB
KHUILIEYHONOJOCTHBIXH CPAaBHUBAIOT
YepThl UX opranu3auu. O0bSICHIIOT
3HaueHue 1udPpepeHIUpOBKH KIETOK
KHILIEYHOIIOJIOCTHBIX M OLIEHUBAIOT
(YHKIIMM KaXJI0T0 KJIETOYHOTO THIIA.
OTMeyaroT poJib KMIIEYHOIOJIOCTHBIXB
OMOLIEHO3aX U UX 3HAYEHUE NI
YeJIOBEKA. BBINOIHAIOT IPaKTUYECKUE
paboTHINO U3YyUEHUIO TUIAKATOB U TaOJIuIl,
WUTIOCTPUPYIOIINX XOJI pEreHepalun y
ruapbl. O0OCY X Aat0T JEMOHCTPALIUH,
IpenyCMOTPEHHbIE TporpaMmoit (padboTa
B MaibIXrpynmax). CoCTaBIAIOT KpaTKUn
KOHCIIEKT ypOKa. ['0TOBSTCS K yCTHOMY
BBICTYIUICHUIO.

Tun Ilnockue yepBu(2 4)
Oco0eHHOCTH OpraHu3aliy MII0CKUX
yepBei. CBOOOJHOKUBYIIINE PECHUYHbBIE
yepBU. MHOroo0pasue peCHUYHBIX
yepBel UUX PoJIb B OUOIIEHO3aX.
[TpucnocoOneHnsK Napa3suTu3My y
TJIOCKUX YepBeid; Ki1acchl COCANBIIMKHA U
Jlenrounsie yepBu.llonstue o
YKU3HEHHOM LIUKJIC; [IMKIBIPA3BUTHS
NEeYEHOUYHOTO COCATIBIIUKA NOBIUBETO
nenHs. MHOrooOpasue miIoCKux
yepBen-1mapa3suToB. Mepsl

PO HIIaKTUKY TTapa3uTapHBIX
3a00JIeBaHUM.

JlatoT 0011yI0 XapaKTepUCTUKY THUIIA
[Inockue yepBu. AHATU3UPYIOT
CUCTEMAaTUKYTHUIIA. XapaKTEPU3YIOT
npencraBuTelNelkinacca PecHuunbie
YEpBH, IPUBOAATIIPUMEDPHI
IIPEICTaBUTENIEH U OTMEYAOTUX POJIb B
OMOLIEHO3aX.
XapakTepu3ylTIpeICTaBUTENEH
JIEHTOYHBIX YepBel.Pacno3HaroT uepTol
IPUCIOCOOJIEHHOCTUK MApa3uTU3MY B UX
opranuzanuu. [Ipuobperaror
IPEICTABIICHUS O TAPA3UTU3MEKAK O
(opMe B3aMMOOTHOIIEHUN OPraHU3MOB U
0 JKU3HEHHOM LIMKJIE Mapa3uToB.
3apucoOBBIBAIOT B paboune
TeTPaJMKU3HEHHBIE LIUKJIBI
JIEHTOYHBIXYEPBEH — Napa3uToOB
YEJIOBEKA U )KMBOTHBIX, BBIJEISSA CTAAUH
Pa3BUTHS, OMACHBIE JIs1 3apaXKEHUs
YyesioBeKa (MHBAa3UBHBIC CTAIUN).
XapakTepusyroT

npenacraBuTenen kiacca CocaablIUKU.
3apuCOBBIBAIOT KU3HEHHBIM
UKJICOCANIBIIUKOB Ha MpUMEpe
MIEYEHOYHOTr0COCANBIIAKA, BBIICISIA




CTaJlUy PA3BUTHS,0MACHBIE TS
3apakeHus yenoseka. O0cyxaaroT
JE€MOHCTpPALIUHU, TIPEYCMOTPEHHBIE
nporpaMmoii (paboTa B MaJbIX TPYIINax).
CocTaBisIIOT KpaTKM KOHCHEKTTEKCTa
ypoka. '0ToBATCS K yCTHOMY
BBICTYIUICHUIO U IIPE3CHTALUU
«IInockueuepBu— napa3uThl 4EJIOBEKA.
[IpodunakTrka napasuTapHbIX
3a0071€BaHUI.

Tun Kpyrabie yepsu(1 4)
Oco0eHHOCTH OpraHU3aIMH KPYTIBIX
yepBel (Ha mpuMepe acKapuabl
yesnoBeueckoi). CBOOOHOXKUBYIINE U
napa3uTUYECKHUe Kpyriible uepBu. Lk
pa3BUTHSIACKAPUIbI YEIIOBEUECKOW; MEPHI
npo(UIaKTUKU aCKapHu103a.

JlaroT o01IyI0 XapaKTEPUCTHKY
tunaKpyriibie 4epBu Ha IpUMepe
ACKapHuIbIYEI0BEYECKON. 3aPUCOBBIBAIOT
IUKJIPA3BUTHS aCKapUbl U
XapaKTePU3YIOTCTa TN PA3BUTHS,
OTTaCHBIE JIJIsI 3apayKEHUS YEeTIOBEKa.
OOBACHSIOT MEpBI MPODUITAKTUKH
ackapunosa. [IpuBogsTiipumMepsl
CBOOOTHOKHUBYIITUX KPYTIIBIXUYECPBEH,
OIICHUBAsI X POJIb B
6uorieno3ax.O0CyKIal0T JEMOHCTPAIIUH,
IpeyCMOTPEHHBIC MporpaMMoi (padbora
B MasbIXrpymmax). CoCTaBIISIOT KpaTKUAN
KOHCIIEKT ypoka. ['0TOBATCS K YCTHOMY
COOONICHHUIO.

Tun Koabuartsie yepsu (3 1)
OcoOeHHOCTH OpraHU3alliU KOJIbYAThIX
yepBeil (Ha MpuMepe MHOTOIIIETUHKOBOTO
YepBsl HEPEU/Ibl); BTOPUYHAS MOJIOCTh
Tena. MHOrooOpas3ue KobuaThiX YepBEH;
MHOT'OLIETUHKOBBIE U MAJIOLIETUHKOBBIE
KOJIbYAThIE YEPBU, MUSBKU. 3HAUCHUE
KOJIbYAThIX YepBel B OMOIIEHO3aX.

JlaroT o011yI0 XapaKTEPUCTUKY
tunaKonpyaTteie uepu. OTMEYAIOT
IPOrPECCUBHBIE YEPThI OpPraHU3aALNH
KOJIbYATBIXUYEPBEW, COIPOBOXKAABIINE UX
BO3HUKHOBEHUE. [[poBoasT
CpPaBHUTEJBHBIA aHAIIN3 OpPraHU3aLUuU
IUIOCKUX U KOJIbYaThIXYEPBEN;
pe3ynbTaThl 3aHOCAT B
TabauIy.OLEeHNBaIOT 3HAYCHUE
BO3HUKHOBEHUS

BTOPHUYHOMU MOJIOCTH TejIa — LEJI0MA.
XapakTepu3yloT CUCTEMATUKYKOJIbYAThIX
YyepBel, paclo3HalOT XapaKTepHbIE YePThI
MHOTOUIETUHKOBBIX, MaJIOIIETUHKOBBIX
yepBeil 1 UsABOK. OObICHSIOT 3HAUCHHE
KOJIbYAThIX YepBEM B OMOIIEHO3aX, a
TaK)K€ METMIMHCKOE3HAYECHHE MUSIBOK.




BrinmonHsoTpakTHYecKyto paboTy
«BHemHeecTpoeHUE T0KIEBOTO YEPBS».
OO0CyX1arT J1EMOHCTPALINH,
Ipe1yCMOTPEHHbIE TpOrpaMmoit (padboTa
B MaJbIXTpyIax). COCTaBIAIOT KPaTKHii
KOHCIIEKT YPOKa.

Tun Mosutrocku (2 4)

OcoOeHHOCTH OpraHU3alui MOJIJTFOCKOB;
CMeIIaHHas MOJIOCTh Tea.
MHOroo6pa3nueMoIIIIOCKOB; KIaCChI
OpIOXOHOTHUX, IByCTBOPYATHIX U
TrOJIOBOHOTHX MOJIJIFOCKOB.

3HaueHNE MOJIJIIOCKOB B OMOIICHO3aX.
Ponb B )XM3HM YeIOBEKA U €T0
XO3SIMCTBEHHOM JIEATCIbHOCTH.

JlaroT 0011YI0 XapaKTEPUCTUKY
tunnaMosunrocku. OTmeqaror
IIPOTPECCUBHBIEYEPTHI OPraHU3aLUU
MOJIIIFOCKOB, COITPOBOK/IABILINE UX
BO3HUKHOBeHUE. [IpoBoasT
CpPaBHUTEIbHBIA aHAIN3 OpPraHU3aluu
KOJIbYAThIX YEPBEU U

MOJUIFOCKOB; PE3YJIbTAThI 3aHOCST B
Tabnuiry. XapakTepu3yrT CUCTEMATUKY
MOJUTFOCKOB,PACIIO3HAIOT XapaKTEPHBIE
4epThIOPIOXOHOTUX, IBYCTBOPYATHIX U
TOJIOBOHOTUX MOJUIFOCKOB.
OOBACHAIOT3HAYEHNE MOJUTIOCKOB B
OuoneHo3ax

Y 3HaYEHUE I YeIOBEKa. BBINOIHAOT
IpaKTHYECKYI0 padoTy «BHemHee
CTPOEHHE MOJITIOCKOBY». OOCYKIat0T
JEMOHCTPALIUU, TPETYCMOTPEHHbIE
nporpamMmoi(padoTa B MaJlbIX FpyIIax).
CoCTaBIISIIOT KPaTKUM KOHCIIEKT YPOKa.

Tun Ynenucronorue (7 4)
[Ipoucxoxaenne u 0COOEHHOCTH
OpraHu3aliy YICHUCTOHOTHX.
MHuoroo0pa3ueuseHUCTOHOTHX;, KJIaCChl
Pakoo6pasusie,[laykooOpa3Hbie,
Hacexkombie uMHOronoxku. Kmnacc
Pakoo6pasubie.O01as xapakTepucTuka
KJIacca pakooOpa3HbIX Ha IPUMEpPE
pedHoro paka. Beicive u HU3IMIME PaKy.
MHoroo0pa3ue u3HaueHHUe
pakooOpa3HbIX B OMOLIEHO3AX.

Kiacc Ilaykoobpa3zubie. O61ias
XapaKTEPUCTHKA MTayKOOOpa3HbIX.
[Tayku, CKOPIIHOHBI, KIICIITH.
MHoroo06pa3sue u

3Ha4YeHHEe NMayKooOpa3HbIX B OMOIIEHO3AaX.

JlatoT o0111y10 XapaKTEepUCTUKY THIIA
Unenucronorue. OTMeyaroT
IIPOTPECCUBHBICUEPTHI OPraHU3aIUH
YJICHUCTOHOTHX,COMTPOBOXKIABIITHE UX
BO3HUKHOBeHUE.I [poBOAST
CpPaBHUTEIIBHBIM aHAIM3 OpPTraHU3alUH
KOJIbYATBhIX YePBEH M YJICHUCTOHOTHX;
pe3yJbTaThl 3aHOCST B

TalauIy. XapakTepu3yroT
CHUCTEMAaTUKYMOJUTFOCKOB U UX
npoucxoxaeHue. JlarotoOiryto
XapaKTePUCTHUKY KJlacca pakooOpas3HbIX;
aHAJIM3UPYIOT OCOOEHHOCTH OpPTaHU3AINT
peuyHoTro paka. XapakTepu3yroT
CUCTEMATUKY PaKoOOpa3HbIX,
UXpa3Ho00Opa3ue; pacio3HaoT




Knacc Hacekompie. MHOTOOOpasue
HacekoMbIX. OO111ast XapaKTEepUCTUKA
KJIACCAaHACEKOMBIX; OTPSIAbl HACEKOMBIX C
MOJIHBIM M HETIOJIHBIM MPEBPAILICHUEM.
MHuoroo0pasue 1 3HaueHHE HACEKOMBIX
B OnoiieHo3aX. MHOTOHOXKKH.

IPENCTaBUTENICH BBICUINX U HU3IIHNX
PaKooOpPa3HBIX; IPUBOIAT PUMEPHI.
OueHnBarOT poIbPAKOOOPA3HBIX B
npupoze. [JarT o011yI0 XapaKTEPUCTHKY
kiacca [TaykooOpa3sHble; aHATU3UPYIOT
0COOEHHOCTH OpraHu3alluy nayka-
KpPECTOBUKA. XapaKTEPU3YyIOT
pazHooOpasue
ayKOOOpa3HbIX;paclO3HAIOT
pecTaBUTENEN Kilacca—IIayKoB,
KJIEIIEH, CKOPITMOHOB. OIIEHUBAIOT
AKOJIOTUYECKYIO POJIb U
MEIUIUHCKOE3HAYECHHE TayKOOOpa3HbIX.
JlaroT oO1IyI0XapaKTEPUCTUKY Kiacca
Hacekomblie;aHamM3upy0T 0COOEHHOCTH
OpraHu3allly TapakaHa. Pa3nuyaroT TUIIbI
Pa3BUTHS HACEKOMBIX. XapaKTEepPU3yIOT
CUCTEMATUKY HACEKOMBIX, UX
pa3zHo00pa3ue;CpaBHUBAIOT
IIPEICTaBUTENICH PA3IUNYHBIXOTPSIOB.
Pacno3narot npencraBUTENICHOCHOBHBIX
OTPSAI0OB HACEKOMBIX; IPUBOAAT
npumepsbl. OEHUBAIOT POJIb HACEKOMBIX
B IIPUPOJIE U 3HAUECHUE JIJITYEIOBEKA.
OnuceIBatOT NMpEaCTaBUTENEN

KJ1acca MHOTOHOXKH Y PUBOISAT
IPUMEPHI IPEICTABUTENEH. BBINMOIHAIOT
paKkTUYECKUe padboThl,
IPe1yCMOTPEHHBIETTPOTPAMMOM.
OO0cyxaaroT 1eMOHCTpAIINH,
IpeIyCMOTPEHHbIE TTporpaMmoii(padbora B
MainbIxX rpynnax). CocTaBiIsIOTKpaTKUNA
KOHCIIEKT YpOKa. ['0TOBST npe3eHTaluIo.

Tun Uraokoxkue (1 4)

OO01mmast xapakTepuCTHKa TUTIA
Urnokoxue. MHOrooOpa3ue uriiokoxmux;
Kynaccel Mopckue 3B€311b1, MOpCKHE €k,
["omoTypun. MHoroobpasue u
HKOJIOTUYECKOE 3HAUYCHHUE.

JlatoT 0011y10 XapaKTEepUCTUKY THTIA
Urnokoxue. XapakTepu3yroT OCHOBHBIE
TPYIIBI UTIOKOXXUX, PUBOISIT IPUMEPHI
MPEICTABUTENICH. AHATU3UPYIOT
3HAUYE€HHE UTJIOKOKUX B OMOLIEHO3aX.
OO0cyxaaroT 1eMOHCTpAIINH,
IpeayCMOTPEHHBIC TIpOrpamMMoit (padota
B MaJIbIX rpynmnax). CoCTaBIISIOT KpaTKUH
KOHCIIEKT YpOKa.




Tun Xopaossie. IloaTun becuepennsie
(19)

OO6m1as xapakTepucTuka Trra XopJaoBbIE.
[Ipoucxox1eHne XOpAOBBIX; ITOATHUIIBI
OecuepernHbIX U N03BOHOYHBIX. [loaTun
becuepennspie: 1aHIIETHUK; 0COOEHHOCTH
€ro OpraHu3alyy U PaCIPOCTPAHEHUS.

JlaroT 00111yI0 XapaKTePUCTHKY XOPAOBBIX
Ha puMepe JaHieTHuka. [IpoBoasr
CPaBHUTEIIbHBIN aHAIIA3
OpraHU3AIMMHUKOJIYATHIX YEPBEH U
YJICHUCTOHOTHX; PE3YyIbTaThl 3aHOCST B
Tabnuiry. ONUCHIBAIOT CUCTEMATUKY
XOPJIOBBIX, /1aBasi OIEHKY TJTaBHBIX
HaNpaBJICHUH Pa3BUTUATPYIIIIHL.
OOGcyxnaaror
JEMOHCTPAIIUH,ITPETyCMOTPEHHEIC
nmporpaMmoi (paboTa BMaJIbIX Tpymax).
CoCTaBISAIOT KPATKUHKOHCIIEKT YPOKa.

HHoarun Ilo3BoHo4uHbIe (UepenHbie).
Haaknacce PoiobI (2 4)

OO6m1as xapakTepruCTUKa MO3BOHOYHBIX.
[Ipoucxoxaenue pui6. Oo1Ias
xapakTepuctuka pbi0. Kiaccor
XpsitieBble (aKyibl ¥ ckaThl) 1 KocTHbIE
pbIOBI. MHOT0OOpa3ue KOCTHBIX PHIO:
XPSIIEKOCTHBIE, KUCTENEPDIE,
JIBOSIKO/IBIIIIAIINE U JIy9eTIEPhIE PHIOBI.
Mmuoroo0pasue BUI0B U YePThI
MPUCTIOCOOJICHHOCTH K Cpejie OOMTaHUsl.
DKOJIOTUYECKOE U XO3SIICTBEHHOE
3HauY€HUE PhIO.

JlatoT o01IyI0 XapaKTEPUCTUKY MMOATUIIA
[To3BOHOUYHBIE HA TPUMEPE
npeacTaBUTeNIel HaKIIacca poIo.
OTMeUYaroT MPOrpeCcCUBHBIE YEPTHI
OpraHM3aliK pbI0,COMPOBOXKAABILINE UX
BO3HUKHOBeHuE. I [poBoasr
CPaBHUTEJIbHBINA aHAJIN3 OpraHU3aluu
JAHLIETHUKOB U PbIO; pe3yJIbTaThl 3aHOCST
B TaOnuIy. XapaKkTepusyroT
CUCTEMATHUKYy U MHOT000pasue pbl0 1 Ux
npoucxoxjaeHue. OnuchIBalOT CTPOSCHUH
0COOEHHOCTH KU3HEIEATEIILHOCTH
XPSILIEBBIX PbI0. XapaKTepUu3yroT
MHOT000pa3ue KOCTHBIX PbIO:
XPAILIEKOCTHBIE, KHCTETIEPHIE,
JIBOSIKOJIBIIIIAIIIE U Ty4eTnEPhIePhHIObI;
MIPUCIIOCOOUTETBHBIE 0OCOOCHHOCTUK
cpeae oouranus. OLIEHUBAIOT
IKOJIOTUYECKOE U XO3SIIICTBEHHOE
3HayeHue ppl0.BeInomaHsoT
IPaKTUIECKYI0 paboTy«OCcOOEHHOCTH
BHEIIHETO CTPOEHUS PbIO,CBsI3aHHBIE C
oOpa3zom xku3Hn». O0CYy)KIatoT
JEMOHCTpPAIINHU, TIPEYCMOTPEHHBIC
nporpamMmoit (padboTta B MajbIxX Ipynmnax).
CoCTaBIISIFOT KPaTKH KOHCIIEKT YpOKa.

Knacce 3emHoBoanbIe (2 1)
[1epBbie 3eMHOBOAHBIE. OOIIAs
XapaKTePUCTUKA 3eMHOBOIHBIX KaK
MEPBBIX HA3€MHBIX MO3BOHOYHBIX.

JlatoT o011yr0 XapaKTepUCTHUKY Klacca
3eMHOBOJHBIE HA PUMEPE

asrynrkn. OTMEUaroT MPOTPECCUBHBIE
YepThl OpraHU3alliU PHIO,




BecxBocThle,XxBocTaThIC K OE3HOTHE
ampudum;MHOTO00pa3ue, cpeaa
OOUTaHMS HIKOJIOTHUCCKHE
ocobenHoct. CTPyKTypHO-
(byHKIIMOHATBHAS OpTraHUu3aIns
3eMHOBOJIHBIX Ha MPUMEpE JISATYIIKH.
DKojorudeckasi pojib ¥ MHOTooOpasue
36MHOBO/THBIX.

COIPOBOK/IABIINE UXBO3ZHUKHOBEHUE.
[IpoBOIAT CpaBHUTENBHBIM AHAIN3
opraHuzaiuu peio u ampuoOunii;
pe3yJbTaThl 3aHOCST B

Ta0HIly. XapakTepu3yloT CUCTEMATUKY
pBIO U uxnpoucxoxaeHue. OMUCcHBaIOT
CTpPOEHHE NOCOOEHHOCTH
KU3ZHECATETLHOCTH aM(pUOuni.
XapaKTepU3yroT
MHOT000pa31e3eMHOBOIHBIX U
PUCTIOCOOUTENILHBIEOCOOEHHOCTH K
OKOJIOBOJHOMU Cpejie OOMTaHUSI.
OLeHnBarOT YKOJIOTUYECKOE U
X03MCTBEHHOE 3HaUeHUE aM(PuoOuii.
BBINOMHAIOT MpakKTHYECKYIO paboTy U
00CYXKIal0T IEMOHCTpAIIUH,
IpenyCMOTPEHHbIE TpOrpaMmoit (padboTa
B MajpIXrpynmax). CoCTaBIAIOT KpaTKU
KOHCIEKT ypoKa. ['oToBAT
pe3eHTalu0«/[peBHIE 36 MHOBOIHBIE.
Brixon Ha cymry.

Kunacc IIpecmbikarommecst (2 4)
[Tpoucxoxnenue pentmimii. O0mias
XapaKTEPUCTUKA MPECMBIKAIOIINXCS KaK
MEPBUYHOHA3EMHBIX )KUBOTHBIX.
CrpyktypHO-GYHKIIMOHATBHAS
OpraHu3alUANIPECMBIKAIOIINXCS HA
npuMepesiepuibl. YemryituaTeie (3Meu,
SIIEPULIBI U XaMEeJIEOHBI ), KPOKOIUIIBI U
yepenaxu. Pacripoctpanenue u
MHOT000pasue GopM penTHIINN;
ITOJIOKEHHUE BIKOJIOTUYECKUX CUCTEMAX.
BriMepiinerpynmnsl NpecMbIKAFOIINXCS.

JlaroT 00111yI0 XapaKTepUCTHUKY Kilacca
IIpecMmbIKaromyecs Ha IpuMepe
siepuipl. OTMEUaroT NPOTrPECCUBHBIE
YepThl OpraHU3aluy PENTUIIHM,
CONPOBOXK/IABIIHENX BOSHUKHOBEHUE.
[IpoBOIAT CpaBHUTENBHBIN AHAIN3
opraHu3alnuyu aMmpuONN penTUiInii;
pe3ynbTaThl 3aHOCAT B TaOJIUILY.
XapakTepusyrT CUCTEMATHKY
IPECMBIKAIOIIUXCS U UX TPOUCXOXKICHHUE.
OnuchIBalOT CTPOCHHUE U OCOOCHHOCTH
KU3ZHEIEATEIIbHOCTH. XapaKTEPHU3YIOT
MHOT000pa3ue MpecMbIKAIOIINXCS:
yelryiuaTeie (3MeH, sIepUIlbl U
XaMeJeOHbl ), KPOKOJIUIIbI U Yeperaxu, a
TaK)KETPUCIIOCOOUTENbHBIE OCOOCHHOCTH
Kpa3HOOOpa3HbIM CpejilaM OOUTaHHUS.
OuEeHMBAaIOT 3KOJIOTMYECKOE 3HAUCHHE
penTUiIni. BEINONHAIOT IPAKTUYECKYIO
paboTyu 00CYXaat0T TIEMOHCTPAIINH,
Ipe1yCMOTPEHHbIE TporpaMmoit (paboTa




BMaJIbIX rpynmax). CocTaBisOT
KPAaTKUMKOHCIEKT TEKCTa ypoKa. I 0TOBST
Ipe3eHTanuIo «/[peBHue pentuinmy.
I'ocrioaCTBOB BOZE, BO3AYXE U HA CYILE».

Kaacc Iltunusl (4 4)

[TporcxoIeHue NTUll; TEPBONTHULIBI U
UXIIPEJIKU; HACTOSIIIIAE MTHUIIBI.
Kunerpyble, Win JieTarolue;
OecKuIIeBbIe, MIINOCTAIOIINE; THHTBUHBI,
WU TU1aBaronmenTuibl. OcoOeHHOCTH
OpraHU3alMy UIKOJIOTUYECKAS

v GepeHIUpOBKa JETAIONTUX TTTHII
(TTHILBI Jieca, CTETNEeH UMTYyCThIHb,
OTKPBITHIX BO3AYIIHBIXIIPOCTPAHCTB,
00710T, BOAOEMOB U nodepexuit). Oxpana
Y TIPUBJICUEHUE MITUII; JOMAITHUE TITUIIBI.
Ponp nTyil B npupoje, KU3HU Y€JI0BEKA U
€ro X03sIMCTBEHHOWIESTEIIbHOCTH.

JlatoT o011yI0 XapaKTEPUCTUKY
kiaccalItuupl. OT™MeuaroT
IPOrPECCUBHBIC YEPThI OpraHU3aAINH
TPYIIIbI, COMTPOBOXKIABIINE UX
BO3HUKHOBeHUE. [IpoBoasT
CpPaBHUTEJBHBIN aHAIU3 OpPTraHU3aIuu
PENTUINI U NITULL, PE3YIbTAThl 3aHOCAT
BTa0JIMILY; OTMEYAIOT
IPUCIOCOOJICHUSIITUILL K TIOJIETY.
XapakTepu3ylT CUCTEMATHKY ITHIL; UX
POUCXO0K]ICHUE UCBSI3b C IEPBONTHUILIAMM.
OnuceIBalOTCTPOEHUE U OCOOEHHOCTH
KU3ZHEIEATEIIbHOCTH. XapaKTEPU3YOT
MHOT000pa3uenpeacTaBUTENeH Kiacca,
Ha3bIBAIOT OCHOBHBIE OTPSbI U
9KOJIOTUYECKUE TPYIIIBI IITHII.
OneHnBaroT 3K0JIOrMYECKOE
UXO35IICTBEHHOE 3HAYEHUE NTULL.
BbINOMHAIOT IPaKTHUECKYIO padOTy U
00CYXKIaI0T IEMOHCTpAIIUH,
Ipe1yCMOTPEHHBIETTPOrpamMMoil (padboTa B
MaJibix rpynnax).CocTaBisiiOT KpaTKUi
KOHCIIEKT YpOKa.l '0TOBSIT Npe3eHTaIHIO.

Knace Muiekonurarouiue (4 4)
[Tpoucxox1eHne MIEKOMUTAIOIINX.
[TepBo3Bepu (YTKOHOC U €XHJIHA).
Husmme 3Bepu (cymuarsie). Hacrosiue
3Bepu(raneHTapasie). CTpyKTypHO-
(byHKIIMOHATBHBIE 0COOEHHOCTH
OpraHM3alMAMIICKOTTUTAIOIINX Ha
npuMepe codaku.IKOJIOrudecKkast pojb
MJIEKOMUTAIOIIMX BIPOLIECCE PA3BUTHS
YKUBOM IPUPOBI BKAHHO30MCKOM 3peE.
OCHOBHBIE OTPSBITUIAIICHTAPHBIX
MiekonuTaromux: Hacekomosiansie,
Pykokpsbuibie, ['pbi3yHbl,3aiiiieo0pa3Heblie,
Xumnslie, Jlacronorue, KuroobpasHeie,
HenapHokonsiTHbIE,l [apHOKOTIBITHEIE,

JaroT o0111y10 XapaKTepUCTHUKY Kilacca
Minekonutaromue. OTMeqaroT
POTrPECCUBHBIE YEPTHI OpraHU3aluN
MJIEKOIHUTAIOIINX, COMPOBOKIABIIIHNE HX
BO3HUKHOBEHUE. [[poBoasT
CpaBHUTENbHbIMAHATN3 OPTraHU3ALNN
PENTWINNA U MIIEKONTUTAIOIINX;
pe3yJbTaThl 3aHOCAT B TAOJIUILY.
XapakTepu3yroT CUCTEMATUKY
MJIEKOIUTAIOIINX U UX TPOUCXOXKICHUE.
OnuceIBalOT CTPOCHKUE U OCOOEHHOCTH
YKA3HEIESATEIbHOCTU. XapaKTEepU3yIoT
MHOT000pa3ue MJICKOMUTAIOIINX;
OTUCBHIBAIOT OCHOBHBIE OTPSIJIbI:
Hacekomosiiasie, Pykokpsuibie,




[TpumaTtel u ap. 3HaUeHHUE
MJICKOITATAIOLINX B IPUPOJAE U
XO3SIMCTBEHHOW €SI TETbHOCTH
yenoBeka.OxpaHa [IEHHBIX 3BEpeH.
JlomariiHue mMieKkonuraromue (KpymHbIi
Y MEJIKUW pOraThiii CKOT U IPYyTUe
CEJIbCKOXO3SIICTBEHHBIE JKUBOTHBIE).

['pei3yHsl, 3aiinieo0pasHbie, XUIIHBIE,
Jlactonorue,KutooGpasHsie,
HenapHokonsiTHbIE, [ [ApHOKOTIBITHEIE,
[IpumaTtel 1 ap.;0pUBOIAT TPUMEPHI
IIPEICTaBUTEINICH Pa3HBIX IPYIII, a TAKKE
IPUCIIOCOOUTENBHBIEOCOOEHHOCTH K
Pa3HOOOpPa3HBIM CpelaMOOUTaHUS.
OneHnBarOT 3K0JIOrMYECKOE U
HapOJHOXO3MCTBEHHOE 3HAUCHHE
miekonutaromux. OObSCHIIOT
HEOOXOMMOCTh OXPaHbl [IEHHbBIX
MJIEKONUTAIOIIUX U PErYJIsIUN
YUCJIIEHHOCTUKUBOTHBIX, HAHOCSIIINX
BpE]l YEJIOBEKY. BBIMONHSIOT
IPAKTUYECKYIO pabOTy U 00CYKIAI0T
JEMOHCTPALIUU, TPETYCMOTPEHHbBIE
nporpamMmoit (padoTa B MaJbIXIpyIIIax).
CoCTaBISAIOT KPaTKUH KOHCIIEKT TEKCTa
ypoka. ['otoBAT npezenrannu «JlpeBHue
MJIEKONUTAOIINE»,«OCHOBHBIE OTPSI/IbI
MJIEKONUTArOIMX. [ '0coIcTBO B BOAE,
BO3JIyX€ U Ha CYyIIEe».

Pa3nen 5. B

UpYycHoI (2 4)

MHoroo0pa3sue, 0C00EHHOCTH
CTPOEHUSIM POUCXOKAEHHUS BUPYCOB
(2 w)

OO6m1as xapakTepUCTUKa BUPYCOB.
Hcrtopus nx otkpeitus. CtpoeHue
BHUpYCa HapuMepe BUpyca TabaqyHOM
MoO3auku.B3aumoaencTerue Bupyca u
KIeTku. Bupycer — B0o30ynurenu
OTTACHBIX 3200JIEBAHMI YEJIOBEKA.
[IpodunakTrka 3a001€BaHUS TPUTITIOM.
[IponcxoxaeHue BUpyCOB.

JlatoT o011y10 XapaKTepUCTUKY BUPYCOB U
O6aktepuodaron, 3aIOMHUHAIOT
UCTOPHUIONX OTKPHITUS. Ha KOHKpeTHBIX
IpUMEPAX MOKA3bIBAIOT OCOOCHHOCTH
OpraHM3aIH BUPYCOB KaK
BHYTPHUKJICTOYHBIXIIAPA3UTOB Ha
TFeHETUYECKOM YPOBHE. XapaKTepU3yIOT
MEXaHHU3M B3aUMOJICHCTBUS BUpYyCa U
kieTku. [IpuBoasTnpumeps! BUPYCOB,
BBI3bIBAIOIINX MHPEKLINOHHbIE
3a00JIeBaHUs y YEJIOBEKA NKUBOTHBIX.
OO0BIACHAIOT HEOOXOIUMOCTD

¥ Mepbl MPOQPHUIAKTUKH BUPYCHBIX
3a001eBaHUM. 3alIOMUHAIOT TUTIOTE3bI
BO3HUKHOBEHUS BUPYCOB. OOCYKIaIOT
JEMOHCTpPAIINHU, TIPEYCMOTPEHHBIC
nporpamMmoit (padboTta B MajbIxX Ipynmnax).
CoCTaBISIFOT KPaTKH KOHCIIEKT ypOKa.

['oTOBAT Npe3eHTaIMH.




Paznea 6. 3axnwuenue (1 4)

OcCHOBHBIE ATaNbl Pa3sBUTHUA JKUBOTHBIX.
3HaueHHUE >KUBOTHBIX JJIAA 94CJIOBCKA.

OO0Cy)1arT J1EMOHCTPALIHH,
IpeayCMOTPEHHBIE ITporpamMmoi (padota
B MaJIBIXTPYIIax).

Pe3epBHOe Bpemsi— 14y

Bbuoaorus. Yenosek. 8 kiaacc (68 4/2 4 B Hee110)

OCHOBHOE COAEpKaHUE PA3IEIOB
10 TeMaM pabouel MporpamMmsl

XapakTepucTrKa BUJOB AEATEIBHOCTH
y4aImxcst

MecTto yes0BEeKa B cUCTEME
OpraHu4yeckoro mmupa (2 4)

UYenoBek Kak 4acTh dKUBOU IPUPOJIBI,
MECTO YeJIOBEKa B CUCTEME
OpraHuYecKoro Mupa. YepThl CX0CTBA
yesjoBeKa MKUBOTHBIX. CXOJICTBO U
pasnuus YeaoBeKa u
4yeJI0BeKooOpa3HbIX 00€3bsH.UenoBek
pa3yMHBIN.

OOBICHSIOT MECTO YCIIOBEKA B CHCTEME
OpTraHUYEeCKOTO MUpa. Beiaenstor
CYIIECTBEHHbBIC MPU3HAKH,
JIOKa3bIBAIOIINEPOJICTBO YEIOBEKA U
*KUBOTHBIX. CpaBHUBAIOT OCOOCHHOCTH
CTPOCHUS YEJIOBEKOOOPA3HBIX 00€3bsIH U
yeloBeKa. /[enaroT BEIBOIHI.

IIpouncxoxkaenue yeaoBeka (2 4)
buonorudeckue u conraibHbIe PaKTOPHI
aHTPOIMOCOIMOTeHe3a. ITarbl U (PaKTOPHI
CTAHOBJICHUS YeJloBeKa. Packl yenoBeka,
HX TIPOMCXOXKJICHHUE U €TUHCTBO.

OOBSICHSAIOT OMOJIOTHYECKHUE H
colrayibHbIe (DAKTOPHI
AHTPOITOCOIIMOreHEe3a. XapaKTePU3YIOT
OCHOBHBIE ITAITbI DBOJIIOIIMH Y€JIOBEKA.
OnpenensroT XapaKTepHbIC YePThI pac
YEeJI0BEKA.

Kparkas ucropusi pa3BUTHA 3HAHMH O
CTPOEHMHU M (PYHKIMSAX OPraHu3Ma
yejioBeka (7 4)

Hayku o uenoBeke: anatomus,
dbusunonorus, rurueHa. Benukue
aHaTombl U ¢usuonoru: ['unmokpar,
Knasnuii I"asien, Aunpeac Bezanuid.

OOBACHSIOT POJIb HAYK O YEJIOBEKE B
COXpaHEHUU U MOJJEPKaHUU €T
310pOBbs.ONUCKHIBAIOT BKJIAJT BEYIIUX
OTEUECTBEHHBIX U 3apyOC)KHBIX YUEHBIX B
pa3BUTHE3HAHUN 00 OpraHU3Me YeIoBeKa

OO0mumii 0630p crpoeHusi 1 PyHKUMIA
opraHu3ma 4ejioBeka (4 4)

Krnerounoe ctpoenue opranusma. TkaHu:
SMUTCINAIIBHBIC, COCAMHUTCIIbHBIC,
MBIIIEYHbIE, HEpBHAsA. OpraHsl

BBIABISIIOT OCHOBHBIE TPU3HAKU
YeJI0BEeKa. XapaKTEPU3yOT OCHOBHBIE
CTPYKTYPHbIE KOMIIOHEHTBHI KJIETOK,
TKaHeW Upaclo3HAIOT UX Ha TabIuIax,
Mukponpenaparax. OObICHSIOT




YeJI0BEYECKOro opranusmMa. CHUCTEMBbI
opraHoB.B3anMOCBs3b OPraHOB U CUCTEM
OpraHOBKaK OCHOBA FOMEOCTa3a.

B3aMMOCBS3BCTPOCHUS U QYHKIUH
TKaHEW, OPTaHOB U CUCTEM OPTaHOB B
opraHusMe 4enoseka.Pacnosnaror Ha
TabIUIIaX OpraHbl U CUCTEMbI OPTaHOB
YeJiIoBeKa, OOBSCHSIOT UX POJb B
OpraHu3Me.

Koopaunanus u peryasinus (10 4)
['ymopanbHas perynsauus. JKenesbr
BHYTPEHHEN ceKpeluu. [ OpMOHBI U UX
poJib BOOMEHHBIX Iponeccax. HepaHo-
rymopanbHas peryisauus. HepsHas
perynsinus. 3HaueHUe HEPBHOMCUCTEMBI.
[enTpanbHas u nepudepruyeckas
HEpBHBIE cHCTEMbl. BereraTuBHast
MCOMAaTHYECKasl YaCTH HEPBHOU
cucteMsbl. Peduekc; nposeaenue
HEPBHOTO uUMIlyJibca. CTpoeHue u
(YHKIIMM CIIMHHOTO MO3Ta, OTJEJIOB
rOJIOBHOr0 Mo3ra. bonemmenoinymapus
rojoBHoro mosra. Kopa 6ombimmx
noJrymapuii. 3HaueHue Kopbl 0OJIBLINX
MOJIyIIapUM U €€ CBA3U C
IpyrumMuoTaeaaMu Mosra. Oprassl
YyBCTB(aHAJIN3ATOPhI), UX CTPOCHHUE,
¢bynkuun.Ctpoenue, QyHKINUN U TUTHEHA
opraHoB3peHusi. CTpoeHue U pyHKIIUU
OpraHoB

cnyxa. [Ipegynpexnenne HapyleHU
cinyxa. Opransl ocs3aHus, BKyca,
oOoHsiHMsI. [ iTueHa opraHoB YyBCTB.

OOBACHSIOT POJIb PETYISATOPHBIX CUCTEMB
KU3ZHENIEATEIIbHOCTH OpraHu3Ma.
XapakTepusyloT OCHOBHBIE (PYHKITUU
KenE3BHyTpeHHeH cexperuu. OObICHSIIOT
MEXaHU3M JEHCTBUS TOPMOHOB.
BriiensoTcTpyKTypHbIE KOMITIOHEHTHI
HEPBHOM cUCTEMBI. ONpenestoT
PacCIIOIOKEHUE YaCTEN HEPBHOU
CHUCTEMBI, PAaCIIO3HAIOT UX HATaOIUIAX.
PackpriBatoT yHKIIMU TOJIOBHOTO MO3ra,
CIIMHHOTO MO3ra, HepBOB.CpaBHUBAIOT
HEPBHYIO U TYMOPaJIbHYIOPETYJISALINH.
PackpbIBatoT NpUYMHBI HAPYIICHUS
(GYHKIIMOHUPOBAHUS HEPBHOWCHUCTEMBI.
BBISABISIOT CyllleCTBEHHBICTIPU3HAKH
CTpOeHHUA U (PYHKIIMOHUPOBAHUS OPTAaHOB
yyBCTB. Pacnio3HatoTopransl 4yBCTB Ha
HarJISAHBIX TOcOOMsIX.0000111aI0T MEpHI
npoUIaKTUKU 3a00JIeBaHUN OPTraHOB
YYBCTB.

Omnopa u aBu:kenue (8 4)

CxkeJeT 4eJloBeKa, €ro OTJIENbI: OCEBOM
CKEJIET, CKEJIET MOSICOB KOHEUHOCTEM.
OCcoOEHHOCTH CKeJIeTa YeJIOBEKa,
CBSI3aHHBIC C TPYIOBOU JIEATEIIBHOCTHIO U
npsAMOxo0xaeHrueM. CocTaB U CTPOCHHE
KOCTel:TpyOuaThie U ry04aThie KOCTH.
Poct kocreii. Bo3pacTHble U3MEHEHUS B
CTPOCHUUKOCTEN. THUIIBI COETUHEHUS
KocTel. 3a0osieBaHUsI OTIOPHO-
JIBUTATEJIbHOU CUCTEMBIN UX
npodriakTika. MplieyHas cucremMa.

XapakTepusyrT PoJib OIOPHO-
JBUTATEJIbHOW CUCTEMBI B )KU3HU
YyesioBeKa. Pacrio3HaroT Ha HarJISIHBIX
MOCOOUSIX YaCTUCKEEeTA.
Knaccuduimpyior u xapakTepusyroT
THUIIbI COeIMHEHUs KocTel. ONuChIBAIOT
0COOEHHOCTH XMMHUYECKOT0 COCTaBa U
CTPOEHHUS KOCTEN. XapaKTEepU3yIOT
O0COOCHHOCTH CTPOEHUSI
CKeJIeTHBIXMbIIII. Pacnio3Haror Ha
Ta0JIMIIAX OCHOBHbBIE MBIIIIIIBI YEJIOBEKA.
O60CHOBBIBAIOTYCIIOBHS. HOPMAJIbHOTO




Crpoenue u pazputue Mbii. OCHOBHbIE
rpynnsl Meii, uxgyHkuuu. Padora
MBIIIII; CTATUYECKask UAMHAMUYECKAs
Harpy3ku. Poiib HEpBHOMCUCTEMBI B
perynsuu paboThl MBIIILL. Y TOMJICHUE
MBI, Poslb aKTUBHOTOOT/BIXA B
BOCCTAHOBJICHHH aKTUBHOCTUMBIIIIEYHON
TKaHU.3HaUYEHUE (PU3NUECKON KyIbTYpPbl
U peXUMa TpyJa JJIsl IPaBHIBHOTO
(dbopMHUpOBaHUS OTIOPHO-IBUTATEIBHOI
CHCTEMBI.

pa3BUTHUSI ONIOPHO-IBUTATEIBHOMN
cuctembl. OCBaMBaIOTIIPUEMBI OKA3aHUS
NepBOM JOBPAYECOHOMTOMOIIH HPH
nepesioMe.

Buyrpennss cpeaa opranusma (3 4)
BHyTpeHHss cpena opraHusma.
OnpenensroT NOHATHE «BHYTPEHHSIS
cpena». TkaneBas KuAKOCTb. KpoBb, €€
COCTaBM 3HaY€HUE B 00€CIeYEeHUN
KU3ZHEIEATEIbHOCTH OPraHu3Ma.
KireTouHbIea1€MEHTBI KPOBHU:
SPUTPOLUTHL, TEUKOLUTHI, TPOMOOLIUTHI.
[Tnazma kpoBu.CBEPTHIBAHUE KPOBH.
['pynmst kpoBu.Jlumda. UMMyHUTET.
NHdeknmonabie3a00IeBaHUs.
[IpenynpeauTesbHbIE TPUBUBKH.
[lepenuBanue kpoBu. [JoHOpCTBO.
3nauenue pador JI. [lacrepa u

N. 1. MeuHnukoBa B 00JacTi
NMmyHMTETA.

Briaenstor cyuecTBeHHbIE TPU3HAKU
BHYTPEHHEW CpEeJIbl OpraHu3Ma.
CpaBHHBAIOT MEXAY COOOM KIIETKH
KpOBU. BBISBISIIOT B3aUMOCBSI3b MEKIY
CTPOEHUEMKIIETOK KPOBH U
BBINOJIHAEMbIMUA UMUPYHKIUSMHU.
OOBACHSIOT MEXaHU3M CBEPTHIBAHUS U
nepesnBadus KpoBu.Onpenemnsor
CYILLIECTBEHHBIC TIPU3HAKUUMMYHUTETA.
OOBACHSIOT CYIIHOCTHIIPUBUBOK U UX
3HAYCHHE.

Tpauncnopr Bewmecrs (4 4)

Cepaue, ero CTpOCHHUE U PETYJISIIUs
JESATENPHOCTH. bONbIION U MaJblii KPYTH
KpoBooOpatienus. Jlumpoobdpamienue.
JIBrxeHue kpoBu 1o cocynam. KpossiHoe
naBieHue. 3a00JieBaHUsI OPraHOB
KPOBOOOPAIICHHS W UX TIPEAYIPEKICHUE

BriiensoT cyiecTBeHHbIE IPU3HAKU
TPAHCIIOPTa BELIECTB B OPraHU3ME.
Pacnio3nator Ha Tabnuiiax oprasbl
KPOBEHOCHOM U TUM(PATUYECKON CUCTEM
Y OIIMCBIBAIOT UX CTPOCHHUE.
OnuchIBalOTIBU>)KEHUE KPOBH 110 Kpyram
KpoBooOpamieHus. Ha3piBaroT u
XapaKTEepU3yKTATAIIBI CEPACUYHOTO ITUKJIA.
CpaBHUBaIOTOCOOCHHOCTH JABUYKECHUS
KpOBH MO apTepusiM 1 BeHaM. OcBanBaroT
MPUEMBI U3MEPEHUS MTYJIbCA, KPOBSHOTO
JABJICHUS,0Ka3aHMsI IEPBOM JOBpaueOHOM
MOMOIIUNPHU KPOBOTCUCHUSIX.

Jbixanue (5 4)

BrisBisoT CYHICCTBCHHBIC ITPHU3HAKH




[ToTpeOHOCTH OpraHn3Ma 4eIoBeKa B
KHUCI0poAe Bo3ayxa. OpraHbl JbIXaHHUS,
UXCTpPOCHHE. JpIXaTenbHbIE ABUKEHUS.
['a3000MeH B JIErKUX, TKAHIX; IEPEHOC
ra3oB YPUTPOIMTAMH U IIJIa3MOH KPOBH.
Perynsauus npixanus. VICKycCTBEHHOE
nbixanue. ['omocoBoit anmapar.

JBIXaTEIIbHOW CUCTEMBI, IPOLIECCOB
IBIXaHus U razooOMena. Pacro3naror Ha
TaOJIMIIaX OPTaHBI IBIXaHUSI, ONTUCHIBAIOT
uxcTpoeHue u pyHkiun. CpaBHUBAIOT
ra3000MeH B JIETKUX U TKAHSIX.
O00CHOBEIBAIOT HEOOXOAUMOCTh
COOJTIO/ICHUS THTHCHHYECKUX MEp U Mep
IPOPHIAKTHKUIETOYHBIX 3a00JICBAHHH.
OcBauBarOTIPUEMBI OKa3aHUsI TIEPBOI
JOBPauCOHOMITOMOIITH TIPH CITACCHUH
YTOIAIOIIETON OTPABJICHUN yTapHBIM
ra3oM.

IIumeBapenue (5 4)

[TutarenbHbIC BEMIECTBA U MUILIEBBIC
npoayKThl. [loTpeOHOCTh YenoBeka B
TMIUIIE Y TUTATENIbHBIX BEIIECTBAX.
[TumeBapenue. Ctpoenne u PyHKITUU
OpraHOB IHUILIEBAPEHUSI.
[TuiieBapUTEIbHBIE )KEJE3bI: IEYEHD U
MOKEITYJOUHAs HKENe3a.

DTanbl MPOLECCOB MUILIEBAPEHUSL.
Uccnenosanus W.I1. [TaBnoa B o6nactu
MUILIEBAPECHHUS.

BBIZCIAIOT CyIIeCTBEHHBIC TPU3HAKH
IPOIECCOB MUTAHUS ¥ MMUIICBAPCHUSI.
Pacmo3naror opraHbl MUIIEBAPUTEIILHOM
CUCTEMBI Ha TaOJIMIIaX ¥ MYJISDKaX.
XapakTepu3yroT 0COOCHHOCTH IIPOIIECCOB
IUIICBAPCHUS B Pa3HBIX OT/AEIax
IUIICBAPUTEIIBHON cucTeMbl. Ha3piBaror
KOMITOHEHTBI ITHIIEBAPUTEIBHBIX COKOB.
OOBSICHAIOT MEXaHU3M
BCaChIBaHUSABEIICCTB. JloKa3aTeIbHO
OOBSICHSAIOT HEOOXOAUMOCTE COOIOACHUS
TUTHEHUYECKUX Mep U
npOoUIAKTHICCKUX MEPHAPYIICHUS
pabOTHI MUIICBAPUTEIIBHON CUCTEMBI.

OO0MeH BelecTB M 3HePruu (2 4)
OO6m1as xapakTepucTuka oOMeHa
BEIIECTBU dHepruu. [imactnueckuii u
HHEPreTUYECKU 0OMEH, UX B3aUMOCBSI3b.
Butamunbl, ux posib B 0OMEHE BEIIECTB.
['mnoButamMuu03. ['MnepBUTaMUHO3.

Briaenstor cymiecTBeHHbIE TPU3HAKU
oOMEHa BeIlIeCTB U MPEBPAIICHUS
SHEPrun. XapaKTepU3yt0T 0COOEHHOCTH
00MEHaoOpraHMYECKUX BEILECTB, BOJIbI U
MUHEPAJIBHBIX COJIEH B OpraHu3Me
yesioBeKa. PacKpbIBalOT 3HaUEHUE
BUTAaMUHOB B OpraHu3Me, IPUUUHbI
TMIIOBUTAMUHO3a UTUIIEPBUTAMHUHO3A.

Boiaesenne (2 4)

Koneunbie npoayKThl OOMEHa BEIIECTB.
Opransl BeiieneHus. [louku, nx
ctpoenue u ¢pyHkiuu. Ob6pa3zoBaHue
MO4H.P0oJIb KOXKU B BHIBEJICHUU U3
OpraHu3MarnpoayKTOB 0OMEHa BEIIECTB.

Brigensior cymecTBeHHbIC TPU3HAKU
MOYEBBIJICTUTEIIBHONW CHCTEMBI.
Pacmo3naroTopranbl MOYEBBIICTUTEILHOM
CUCTEMBI Ha

Tabaunax, MmyJjispkax. OnuchIBaroT
IPOIECC MOYE0Opa30BaHU.
[TepeuncisirtoTi 000CHOBBIBAIOT MEPHI




npodrtakTHKM3a00IeBaHUN
MOYEBBIJICITUTEIHBHON CUCTEMBI.

IHoxkpoBsI Tes1a (3 1)

Crpoenue v PyHKIIUU KOKHU. Poib KoXKHU
B TEIUIOPETYJISIMU. 3aKaluBaHUE.
['uruenuyeckue TpeOOBaHUS K OJICK/IE,
00yBu.3a00J€BaHUs KOXKHU U UX
npeaynpexIeHue.

XapakTepu3yroT CTPOCHUE KOXKH.
OOBACHSIOT CYTh IIpolecca
TEPMOPETYJISAIIUH,POJIb TTPOIIECCOB
3akajauBaHus. OCBaMBaIOT MPUEMBI
OKa3aHMs TIEPBOM ITOMOIIUIIPH
TTOBPEIKICHUSIX KOXKH, TEITIOBBIX
HCOHEYHBIX yaapax. O000maroT u
00O0CHOBBIBAIOT THTHEHUYECKHE
TpeOOBaHUS MOYXO1y 32 KOXKEH, HOTTSIMHU,
BOJIOCAMM,00YBBIO U OJICIKION

Pa3muo:kenue u paspurtue (3 4)
CucremMa OpraHoB pa3sMHOKEHUSA:
cTpoeHue U rurueHa. OmioI0TBOpEHHE.
BuyTpuyTpoOHOE pa3BUTHE, POJIBI.
Jlaktanus.Poct u pazButue peoEHKa.
[I;manupoBaHUE CEMBU.

BBISBISIOT CyllIECTBEHHBIEC PU3HAKA
MPOLIECCOB BOCTIPOU3BEACHUS U PA3BUTHS
opranu3ma yejaoBeka. OnuchIBatoOT
CTPOEHHE OPTraHOB IMIOJIOBOM CUCTEMBI
YeJIOBEKA,PACTIO3HAIOT UX HA TaOiHIlax.
OnuceIBatOT OCHOBHBIE 3TaIlbl
BHYTPUYTPOOHOTOPA3BUTHSI YETIOBEKA.
XapakTepu3yrOTBO3PACTHBIE ITAIIBI
pa3BUTHS YEIIOBEKA.

Bricmiasi HepBHAas1 1eATEJIbHOCTD (5 4)
Pediiekc— ocHOBa HEpBHOM
nesareapHoctu. MccnegoBanna M. M.
Ceuenona, W. I1. ITaBnoBa, A. A.
Yxtomckoro,II. K. AHoxuna. Buasl
pediiekcoB. @oOpMbI TOBEICHMUS.
Oco0eHHOCTH BBICHICHHEPBHON
JIeSITEILHOCTH M TIOBEJICHUS YeJIOBEKA.
[To3HaBaTeNbHBIE MTPOLIECCHI.
TopMmoxeHue. TUIbl HEPBHON CUCTEMBI.
Peun. Meiienue. Co3HaHuUeE.
buonornueckue putmbl. CoH, €ro
3HaYeHHE U TurueHa. ['uruena
yMCTBeHHOTO Tpyaa. [lamsaTe. DmMornuu.
OcoOEHHOCTH TICUXUKH Y€JIOBEKA.

Briaensror 0coOCHHOCTH BBICIICH
HEPBHOU JEATEIIBHOCTH YEJIOBEKA.
OO0BACHAIOTPE(DIECKTOPHBIN XapakTep
BBICIICHEPBHOW IESTENBHOCTH
YyesoBeKa. BIACNSI0T CyleCTBEHHbIE
NPU3HAKUIICUXUKHU YeJIOBEKa.
XapakTepu3yroT TUIIbI HEPBHOM CHUCTEMBI.
OOBSCHSIOT 3HaYEHNUE CHA, OITUCHIBAIOT
ero (¢aspl.

Yesi0BeK 1 ero 310poBbe (3 4)
CoburoieHrie CAaHUTAPHO-TUTUEHUYECKUX
HOPM U MIPaBUJI 3J0pOBOTO 00pa3a
»u3Hn.OKa3aHue mepBoi JOBpaueOHOM
MOMOILUIIPY KPOBOTEUEHUH,

OcBauBarOT MPUEMBI pallMOHATBHON
OpraHHu3alyy TpyAa U OTIbIXA.
0O0600611a10T TOOOCHOBBIBAIOT MpPaBUIIA U
HOPMBI TUYHONUTUTHEHBI, TPOPUITAKTUKI
3a0osieBaHnid. OCBanBaOT MPUEMBI




OTpaBJICHUUYTapHBIM T'a30M, CIIACCHUH
YTOIAOIIEr 0, TpaBMax, 05K0orax,
0OMOpPOKEHUU. Y KPETIICHUE 30POBbSI:
JIBUTATEIbHAsaKTUBHOCTb, 3aKaJINBAHHUE.
®dakTopbl pUCKA: CTPECCHI, TUIIOJUHAMUS,
nepeyromieHue. Bpennbie NpuBbIUKH, UX
BJIUSIHUEHA 3]I0POBbE YEJIOBEKA.

NEPBOM 10BpaueOHONITOMOIILIH.
ApPryMeHTHpOBaHHO JOKA3bIBAIOT
OTpHUIIATENILHOE BIUSHUE Ha 37I0POBHE
YeJI0BEKa BPEIHBIX MMPUBBIYEK.

BbuoJsorus. O6mme 3aKkoHOMepHOCTH. 9 Ki1acc (68 4/2 u B Hee10)

OCHOBHOE COAEpKaHUE PA3IEIOB
10 TeMaM paboyel MporpamMMel

XapaKkTepucTrKa BUJIOB AEATEIBHOCTH
y4aImxcst

BBenenue (1 4)

Mecto Kypca B cucreme
€CTECTBEHHOHAYYHbBIX JUCUHUILUIVH, a
Takke B Onosiorndeckux Haykax. Llemau u
3a/1a4u Kypca.3HaueHHEe NpeIMeTa i
MOHUMAHUSICTUHCTBA BCETO )KMUBOTO U
B3aMMO3aBUCHUMOCTH BCEX YacTei
ounochepsl 3eMiu.

BbIABISIIOT B U3YUEHHBIX paHee
OMOJIOTUYECKUX JUCITUIUIMHAX 0011Ire
YepThl OpraHU3alliy PacTCHU,
KUBOTHBIX, TPUOOB U MUKPOOPTaHU3MOB.
OOBICHSIOTEIMHCTBO BCETO JKUBOTO U
B3aMMO3aBHCHMOCTb BCEX YacTei
ouocdepsl 3emitu.

Paznen 1. CTpykTypHasi opranu3anus ;KUBbIX opranu3Mos (10 1)

XuMHYeCKasi OPraHu3amus KIeTKH

(2 1)

DNEMEHTHBIN COCTAaB KIIETKHU.
PacnipocTpaH€HHOCTB JIEMEHTOB, UX
BKJIaJl B 00pa30BaHUE JKMBOW MAaTEpUU U
00BEKTOBHEKUBOW TTPUPO/IHI.
Makpoas1eMEeHTbI, MUKPOAJIEMEHTHI,
HEOPTaHUYECKUE MOJICKYJIBI JKHBOTO
BelecTBa (BOja, COJIM HEOPraHUYECKUX
Kuca0T). OCMOC M OCMOTHYECKOE
naBiieHre. OpraHn4eCcKueMOJIEKYJIbI
(Oenku, XKupbl, yriaeBOIbI,
HYKJICMHOBBIC KUCIIOTHI). Pemyrmkarus
JAHK. Tpanckpunnus.
NudopmarmonHsie, TpaHCTIOPTHBIE,
pubocomansHbIcPHK.

XapakTepu3yroT XUMUYECKHUE SJIEMEHTHI,
00pa3yrolme KUBOE BEIIECTBO;
pazInyaroT Makpo U MUKPO3JIEMEHTHI.
OnuceIBatOT HEOPraHUYECKUE MOJIEKYJIbI
YKUBOTOBEILIECTBA, NX XUMHYECKHUE
CBOICTBa HOMOJIOTUYECKYIO POJIb.
XapakTepu3yroTOPTraHHYECKHE
MOJIEKYJIbI: OMOJOTUYECKHE MTOJIUMEPhl—
0eJsIKM (CTPYKTypHasOpraHu3anus u
(yHKUUHK), YIIIEBOABI(CTPOEHUE U
OMoJIOTUYECKast pOJib ), KUPbl— OCHOBHOMN
CTPYKTYPHBIM KOMIIOHEHT KJIETOYHBIX
MeMOpaH U UCTOYHUKIHEPTUH.
Xapaxrepusyrot JJHK kak MosekyJibt
HacJeICTBEHHOCTH. ONMUChIBaIOTIPOLECC
penymukannu JIHK, packpsiBaroT ero
3HadyeHHe. ONUChIBAIOTIIPOLECC NIEPEIaYn
HACIICACTBEHHON




uHpOpMaIUH U3 SApa B IUTOIIa3My—
TPAHCKPUILKIO. Pa3nuyaroT cTpykTypy u
dbynaknun PHK.

OO0meH BemecTB U Mpeodpa3oBaHue
JHEPrum B KJeTke (3 4)

OOMeH BelecTB U Mpeodpa3zoBaHue
SHEPTrUH B KJIETKE. TpaHCIOpT BEIIECTB
yepe3KIIeTOuHy0 MeMOpany. [TuHon
daroruTo3. BHyTpHuKIeTOUHOE
MUIIEBAPEHUEH HAKOIIJICHUE SHEPTUH;
pacIerIeHUerTIoKo3bl. bruocunTes
OEJIKOB, JKUPOBH YIJIEBOJIOB B KIIETKE.

XapakTepu3yroT TPAHCIIOPT BEUIECTB
BKJICTKY ¥ U3 He€ ((paromuros u
NUHOIUTO3). OOBICHSIIOT COOBITHS,
CBSI3aHHBIEC BHYTPHUKJICTOYHBIM
MUIIEBAPEHUEM,TOTIEPKUBASI €TO
3HaueHHe JJIs opranusma. [IlpuBoasat
IPUMEPBI SHEPTETHIECKOT0 0OMEHa.
OnuChIBAIOT MPOIIECCH CHHTE3a OEITKOB U
dboTocuHTE3.

Crpoenue u pyHKUUM KJIeTOK (5 1)
[IpokapuoTuueckue kieTku (popma u
pa3mepsl). CTpoeHHEe UTOTIa3Mbl
OaKTepraIbHON KIIETKH; OpraHU3aIus
MeTaboM3Ma y poKapHor.
['enernueckuii annapar GakTepul.
Cnopoobpa3oBaHue U pa3MHOKEHUE
OakTepuii.MecTo u posb MPOKApUOT B

6I/IOI_[€HO33X.SYKapI/IOTI/I‘-IGCKI/Ie KJICTKH.

OpraHembIIUTOIIa3MbI 9YKapUOT, UX
cTpykTypa upynkuuu. Ilutockener.
BxitoueHust, uXpoJsib B MeTabonn3Me
KJIETOK. KneTounoesnpo — neHTp
yIpaBICHUS KU3HEIEATEIHHOCTHIO
KJ1eTKH. OCOOEHHOCTH CTPOEHUS

pPaCTUTENbHOU KIIETKH. [[eeHneKIeToK.
KileTkr B MHOTOKJIETOYHOM OpTaHHu3Me.

[Tonsitue o nudPepeHInPOBKEKIETOK
MHOTOKJIETOYHOTO OpTraHu3Ma.
MuTtoTHdeckuy UK. buojornueckuit
CMBIC]I M 3HaUueHHe MUTO3a. Kierounas
TEOpHUsI CTPOCHHUS OPTraHU3MOB.

XapaktepusyroT (popMy U pa3zMepbl
IPOKAPUOTUYECKUX KIIETOK; CTPOECHUE
UTOIIa3Mbl, OPTaHU3ALINIO
MeTabonM3Ma,rFeHeTHUYECKHUM arnmapar
OaxTepuil. ONUCHIBAIOT MPOLIECC
CHOpOOOpPa30BaHNUsA,Er0 3HAYCHHUE JJIsI
BBDKMBAHUS OaKTEpUNUIIPH YXYIIICHUN
YCIIOBHH CYIIECTBOBAHUS; Pa3MHOXKEHUE
npokaproT. OEeHUBaOT MECTO U POJIb
IPOKapHUOT B OMOLIEHO3aX.
XapaKkTepu3yroT
UTOIIa3MYy3YKapUOTHUYECKON KIETKU:
OpraHeIbIIUTOILIA3MbI, UX CTPYKTYPY U
¢yHkunn.OT™MEUaroT 3Ha4eHHE
UTOCKEJIETA.

XapaKkTepu3yrOT THUIIBI
KJIETOYHBIXBKJIFOUEHNUW U UX POJIb B
MeTab0IU3MEKIIETOK. XapaKTepU3yIoT
KJIETOYHOE SAPOKAK UEHTP YIpaBICHUS
KU3HEIEATEIIbHOCTBIO KIIETKHU;
CTPYKTYpHI sJipa (siaepHas 000J104Ka,
XPOMAaTHH, SAPBIIKO).OTMEUAOT
0COOEHHOCTH CTPOEHUS PACTUTEIbHON
KJeTku. [{aroT onpeneneHuenoHsIThs
«MHUTO3». ONpeAesiioT pONbKIETKU B
MHOTOKJIETOYHOM
opranu3me.Pa3bsACHAIOT MOHATHE O
nuddepeHIIupOBKeE KIETOK
MHOTOKJIETOYHOTO opranu3zma.Kparko
ONKCBIBAOT MUTOTHYECKHI




UK uHTEpdazy, pa3pl MUTOTUYECKOTO
JIeJIeHUs. ¥ peoOpa30BaHUs XPOMOCOM.
PackppiBatoT OMOIOTMYECKUN CMBICT U
3HaYeHHE MUTO3a. DOPMYIUPYIOT
II0JIOKEHUS KJIETOYHOM TEOPUU CTPOEHUS
OpraHU3MOB.

Paznen 2. Pa3mHoOKeHMe M HHAMBUAYAJIbHOE Pa3BUTHE OPTaHU3MOB (5 4)

Pa3mHo:KkeHne oprann3Mos (2 1)
CymrHocTh U (POPMBI Pa3MHOKECHHS
opranu3MoB. becrnosnoe pa3MHOXKEHHE.
[lonoBoe pa3sMHOXKEHHE.
OmnonotBopenue.bruonornueckoe
3HAYCHHUE TT0JIOBOTOPA3MHOKEHHUSI.
["amerorenes. OcobeHHOCTH
cCriepMaToreHe3a U OBOreHesa.
OnnoaoTBOpEHHUE.

XapaKkTepu3yroT CYITHOCTb U (POPMBI
Pa3MHOXKEHUS OpraHu3MoB. CpaBHUBAIOT
0ecroJioe U MOoJOBOE Pa3MHOXKEHHUE.
OnuceIBaIoT npouecc 00pa3zoBaHus
MOJIOBBIXKJIETOK, BBISIBIISISL OOIIUE YEPThHI
NEPUOJOB TAMETOTE€HE3a, B TOM YHUCJIIE
Meo3a.OnpeaensoT MOHITUS
«OCEMEHEHUE» UKOTUI0IOTBOPEHUEY.
PackpriBaroT 6rosioruaeckoe 3HaueHUE
Pa3MHOKECHUS.

NuauBuayajbHoe pa3BUTHE
opranu3mMoB(oHTOorenes) (3 4)
DMOpHUOHANILHBIN TTEPUOJ] Pa3BUTHSI.

OCHOBHBIE 32aKOHOMEPHOCTHU APOOIICHMUS.

["acTpynsauus. [lepBuyHbIil OpraHoreHes3
uaanbHeimas nuddepeHunpoBka
TKaHEW,0PTaHOB U CUCTEM.
[TocTaMOpHOHANBHBIATIEPUO]T PA3BUTHS.
®opMbI NOCTAIMOPHOHATIBHOTO MIEpUoa
pa3Butusi. Hempsimoepa3BuTue; NOJHbIN
Y HEMOJIHBIN MeTaMop(]o3.
buonornuecknii CMbICIPa3BUTUSA C
meTtamopdo3zom. [IpsimoepasButue.
Crapenue. O011e 3aKOHOMEPHOCTH
pa3BUTHS. bUOreHEeTHUECKUI3aKOH.

O0603Hayar0T NEPUOAbl UHINBUTyAIbHOTO
pa3BUTHs. XapaKTEPU3YIOT
SMOPUOHANIBHBIN MEPUOJ] Pa3BUTHS U
OMKCHIBAIOT OCHOBHBIE 3aKOHOMEPHOCTH
IpoOJeHUsI—O00Opa30BaHUE OJTHOCIONHOTO
3apoApbllia —OIaCTyIbl, TACTPYJIALMIO U
opra"oreHes.OnpeaensoT STamnbl
nanbHeimen nud@epeHpoBKY TKaHEH,
OpraHoOB M CUCTEM. XapaKTEpU3yIOT
NOCTAIMOPUOHAIBHBIMIIEPUO]T PA3BUTHSI,
€ro BO3MOXHbIE(OPMBI. PazbacHsIOT
CYIIHOCTBHEIPSIMOTO Pa3BUTHS; IIOJIHOTO
U HEeToJIHOTro MeTamopdo3a.
JIeMOHCTpUPYIOTHOHUMAHUE
OMOJIOrMYECKOro CMbICIIa Pa3BUTHS C
MeTamop(do30M. XapakTepus3yroT MpsMoe
Pa3BUTHE U €T0 MEPUOAbI
(openpoAYKTUBHBIHN, pENPOTYKTUBHbBIN
UTIOCTPENIPOIYKTUBHBIN); CTApEHHUE.
[IpuBoasT GOpMyIHPOBKHU 3aKOHA
3apoasieBoro cxojcrsa K. bapa u
OuoreHeTnyeckoro 3akona J. ['ekkens u
& .Mrosuiepa.

Paznen 3. HacjieicTBEHHOCTh M H3MEHYMBOCTH Opranu3MoB (20 4)




3aKOHOMEPHOCTH HACTEA0OBAHUS
npusHaxkos (10 u)

OtkpeiTre I'. Mennenem
3aKOHOMEPHOCTEW HACIEAOBAHUS
MpU3HAKOB. [ MOPUIOTOTHYECKUM METOT
M3Y4YEHUS HACJICACTBEHHOCTH.
MoHorropuIHOE UITOTUTHOPUTHOE
CKpelrBaHue. 3akoHbIMeH1ersl.
HezaBucumoe u crierjieHHoe
HaclieoBanue. [ eneTnueckoe
ompeesieHne moja. ['eHoTun Kak
IIeJI0CTHAs cucTeMa. BzanMopeiicTeue
JUTCITBHBIX U HEAJUICTLHBIX TEHOB B
OTIPE/ICIICHUH TTPHU3HAKOB.

XapakTepusyroT THOPHUIOTIOTHIECKUI
METOJI U3yUYEHHUs XapaKTepa
HACJIEI0BAHUSNPU3HAKOB. POPMYIHPYIOT
3akoHbIMenens. [IpuBoasar
UTOJIOTUYECKHEOOOCHOBAHUS 3aKOHOB
Menaens. JleMOHCTpUPYIOT CHOCOOHOCTh
BBIIIMCBHIBATh T€HOTHUIIBI OPTAaHU3MOB U
rameT. COCTaBIISIOT CXEMBI
CKpEUIMBaHNUs, PEIIAIOT POCTEMIIINE
TEHETUYECKHUE 3a]1a4H, CTPOSIT
ponocioBHble. POPMYIHPYIOT 3aKOH
Moprana u 1ar0T XapaKTepUCTUKY
CLIEIICHHOT'O HACJIETOBAHUS T€HOB
(mpu3HakoB). OOBACHIIOT MEXaHU3MBbI
XPOMOCOMHOTO OIIPEEIEHNUS MOJIA.
AHanM3UPYIOTIEHOTHIT KaK CUCTEMY
B3aMMO/ICUCTBYIOIINX T€HOB OPTraHU3Ma;
onpeAensaoTGOpPMbl B3aUMOJACHCTBUS
AJUICTIbHBIX MHEAJUIEJIbHBIX T€HOB.

3aKOHOMEPHOCTH U3MEHYUBOCTH (6 4)
OcHoBHbIE (OPMBI U3BMEHUYUBOCTH.
['eHOTHIINYECKASI U3MEHYUBOCT.
MyTtanuu,ux 3Ha4eHHue ISl IPAKTUKA
CEJIbCKOTOXO035MCTBA U OMOTEXHOJIOTHH.
KoMOuHaTuBHAst K3MEHYMBOCTH, €€
HBOJIIOLIMOHHOE 3HAYEHUE.
®enotunuueckas (MoaupUKaIMOHHAS )
MU3MEHYUBOCTb. POJIbYCIOBUI BHEIIHEN
Cpellbl B pa3BUTUUU MTPOSBICHUH
IIPU3HAKOB U CBOMCTB.

XapakTepus3yroT OCHOBHbIE (JOPMBI
WU3MEHYHUBOCTH, MyTAlUil, UX 3HAYCHUE
JUISIIPAKTUKA CEJIBCKOIO XO35MCTBA U
ounorexHonoruu. O6G0CHOBBIBAIOT
ABOJIIOLIMOHHOE 3HAYEHUE MYTAallMOHHOU
Y KOMOMHATUBHON U3MEHUYHBOCTHU.
XapakTepu3yroTPOJib YCIIOBUN BHEIIHEHN
Cpenbl B Pa3BUTUH U MTPOSIBICHUU
IIPU3HAKOB U CBOMCTB.CTPOSIT
BapUaLlMOHHBIE PSAAbI U KPUBBIEHOPM
pEaKIMH.

CeJiek1Iusl pACTEHU,’KUBOTHBIX H
MHUKPOOPTraHU3MoOB (4 1)

L{eHTpBl NPOUCXOKICHUS U
MHOT000pa3us KyJIbTYPHBIX PACTCHHIA.
Copr, nopoza, mramMmm. MeTo bl
CEJICKLIMY PACTEHUNHU JKUBOTHBIX.
JlocTixkeHUs 1 OCHOBHBIE HAITPaBIICHUS
COBPEMEHHOMU CEJICKIINU.3HAYCHUE
CEJICKUUH IS pa3BUTHUS
CEJIbCKOXO03SMCTBEHHOT'O IPOU3BOJICTBA,
MEIUIIMHCKONU, MUKPOOHOJIOTUIECKOMN
Y IPYTUX OTPACJIEN TPOMBIIIJIEHHOCTH.

[lepeuncnsiroT HEHTPBI MPOUCXOKICHUS
KYJIbTYPHBIX pacTeHuu. /laror
OIPEICJICHUS TIOHATHM: «COPT»,
«IIOPOJa»,«KIITAMMY. XapAKTEPU3YIOT
METObI CEJIEKIIUM PACTCHUH U
JKUBOTHBIX. OIIeHUBAIOT JTOCTHIKCHUS U
OITUCBHIBAIOT OCHOBHBIC HAIIPABJICHUSA
COBpeMEHHOM cenekiuu. OO0CHOBBIBAIOT
3HAYCHUE CEJICKUMUJISA PA3BUTHS
CEJIbCKOXO03SIMCTBEHHOT OITPOM3BOJICTBA,
MEIUIIMHCKON, MUKPOOUOJIOTUYECKON U
JIPYTUX OTPACIIEN TPOMBIIUIEHHOCTH.




Pasnea 4. IBoaronus ;kuBoro mupa Ha 3emJe (21 4)

MHoroo0pa3sue :KuBOro Mmupa. Y poBHH
OPraHU3alMi U OCHOBHBIE CBOMCTBA
’KHBBIX OPraHU3MOB (2 4)

EQuMHCTBO XMMHUYECKOTO COCTaBa )KMUBOM
Marepun. Kietounoe ctpoeHue
OpPraHMW3MOB, HACEISAIOIINX 3EMIIIO.
OOMeH BelIeCTB U CaMOPETyJIsLUs B
OMOJIOTUYECKUX CUCTEMAX.
CamoBOCIIPOHU3BEICHHUE;
HACJIEICTBEHHOCTh U U3MEHYMBOCTh KaK
OCHOBA CYILIECTBOBAHMS )KUBOM MATEPUH.
Poct n pazsutue. PazapaxumMocTs.
PutMHu4YHOCTSH TIpO1IECCOB
KU3ZHEIEATEIbHOCTH. J{UCKPETHOCTh
YKUBOT'O BEILIECTBAU B3aUMOOTHOLIEHUE
YaCTHU U 1IeJIOTOB OHOCUCTEMAX.
DHEpro3aBUCUMOCTBKUBBIX OPTaHU3MOB;
¢dopMmbl noTpedienus sHeprun. Lapcra
YKUBOM MIPUPOLBI.

Bunosoe pa3zHoobpasue.

OnpenensroT pa3inyus XUMUYECKOT0
cocTaBa OOBEKTOB KUBOM U HEXKUBOM
PUPOJIBbI. XapaKTepU3yrOT OO
IPUHIUIIKIETOYHON OpraHU3ally KUBBIX
opranu3moB. CpaBHHUBaIOT OOMEHHBIE
IIPOLIECCHI B HEXKUBOU U JKUBOW ITPUPOJE.
PackppiBaroT CylIHOCTb peakiui
meTabonusma. OOBICHIIOT MEXaHU3MBbI
CaMOpETyJISILIMA OMOJIOTUYECKUX CUCTEM.
AHQIM3UPYIOT MPOLECCHI
CaMOBOCIIPOU3BECHNUs, POCTA U PA3BUTHUSA
OpPraHu3MOB. XapaAKTEPU3YIOT
HACJIECTBEHHOCTbY U3MEHYUBOCTb,
3alIOMUHAIOT MaTEPUATIbHBIE OCHOBBI
3TUX cBOMCTB. CpaBHUBAIOT (POPMBI
pa3IpaXMMOCTH y pPa3IMYHbIX
OH1O0JI0rMuecKuX 00BeKTOB. OTMEYAIOT
3HayeHue OMOJIOTHYECKUX PUTMOB B
IPUPOJE U KU3HU YeJIOBEKA. PacKpbIBarOT
3HAYEHHUE JTUCKPETHOCTH U
HHEPro3aBUCUMOCTU OMOIOTHUECKUX
cucTeM. XapakTepu3yroT MHOrooOpasue
xuBoromupa. [IpuBoast npumepsl
UCKYCCTBEHHBIX KJIacCU(pUKALINI KUBBIX
opraHu3MoB. 3HakomsTca ¢ padboramu K.
JInaHes. O0BACHAIOT NPUHIUIIBI,
JIEKaIIMe B OCHOBE IMOCTPOEHUS
€CTECTBEHHOM KJlacCU(UKAIUU )KUBOTO
MHpa Ha 3eMJi€.

Pa3Butune OuosorunB
A0IaPBUHOBCKUITNEPUO] (2 1)
Pa3zBuTne 6uonoruu B 101apBUHOBCKUI
nepuo. Padorel K. JIuanes mo
CHUCTEMATHKE PACTCHHUH U )KUBOTHBIX.
OpomonnonHas teopus JK. b. Jlamapka

XapakTepu3yroT MPEACTaBICHUS IPEBHUX
Y CPEIHEBEKOBBIX €CTECTBOUCIIBITATEIEH
0 )KUBOM nipupoje. OLleHNBAIOT
IpEeCTaBICHUs 00 «M3HAYAIbHOM
1€1€CO00pa3HOCTH» U HEU3MEHHOCTHU
YKUBOW NMPUPOABL. 3aIIOMUHAIOT
OPUHIUIBI OMHapHOU Kiaccudukanuu K.
JInHHEs.3HAKOMSATCSI C OCHOBHBIMH
MIOJIO’KEHHUSIMU SBOJIIOLIMOHHOW TEOpUHU
K. b. Jlamapka. XapakTepu3yror
IPOrPECCUBHBIE U OIIMOOYHBIE
TIOJIOKEHUS BOMOIMOHHON Teopun XK. b.




Jlamapka.

Teopus Y. /lapBuHa 0 NpoOUCX0KICHUHU
BU/IOB IIyTEéM €CTECTBEHHOT0 0TOOpa
(59

[IpennochUIKu BOSHUKHOBEHUS YUEHUS
Y. JlapBuHa: TOCTHKEHHUS B 00J1aCTH
€CTECTBEHHBIX HAYK, KCIIETUIIMOHHBIN
marepuan Y. /lapuna. Yuenue Y.
JlapBruHa 00 HCKYCCTBEHHOM OTOOpE.
Yuenue Y. /lapBrHa 0 €CTECTBEHHOM
otOope. Bun— sneMenTapHas
IBOJIIOLIMOHHAS enuHuIa. boprba 3a
CYILIECTBOBAHHEH €CTECTBEHHBIN 0TOOD.

OnpenensroT TOCTHKEHUS HAYKU U
TE€XHOJIOTUI B KAYECTBE MPEANOCHIIOK
CMEHBIKPEAIMOHUCTCKUX B3IJISI0B Ha
KUBYIOU HEKUBYIO IPUPOTY
ABOJIIOLIMOHHBIMU IPEACTABICHUSIMU.
XapakTepu3ylOTHAYUYHbIE PEOCHUIKH,
nooyaupimmreY. JlapBuHa K TOMCKY
MEXaHU3MOB U3MEHEHUS B JKUBOU
IPUPOJIE.

AHaNM3UPYIOTIKCIIE TUIUOHHBIN
marepuain Y. /lapBrHaB kauecTBe
IPEANOCHUIKH pa3pabOTKUIBOIIOLUOHHOM
Teopun. XapakTepuszyroryueHue Y.
JlapBuHa 00 UCKYCCTBEHHOMOTOODE,
(GbOpMBI HICKYCCTBEHHOTO O0TOOpaun
OOBSACHSIIOT METO/IbI CO3JaHMsI HOBBIX
MOPOJI JOMAITHUX )KUBOTHBIX U COPTOB
KYJIbTYPHBIX PACTEHUI. 3alIOMUHAIOT
OCHOBHBIE ITOJIOKEHUS Teopuu Y.
JlapBUHA0 €CTECTBEHHOM OTOODE.
XapaktepusytoT@opMbl 60pHObI 3a
CYILIECTBOBAHUE M MEXAHNU3M
€CTECTBEHHOT0 0TOOpA; 1at0T
onpeereHNe MOHATHS «ECTECTBEHHbIN
oTOO0p».

IIpucnoco0/1eHHOCTh OPraHU3MOB K
YCJOBHSIM BHELIHEH cpebl KaK
pe3yJabTaT AeHCTBUS €CTeCTBEHHOI 0
ordopa (2 u)

[IpucnocobuTenbHbIE 0COOEHHOCTH
CTPOEHUS TUIIOBBIX OPTraHU3MOB (OKpacka
MIOKPOBOB TeJla, oBeaeHue). 3a060Ta o
noroMcTtBe. U3HOIOrnYecKue
agantaiii. OTHOCUTEIHLHOCTD
MPUCTIOCOOIEHHOCTH.

XapakTepu3yroT CTPYKTYpPHO-
(YyHKUIHOHATBHYIO OpraHU3aluIo
YKUBOTHBIX,pPACTCHH, TPUOOB U
MUKPOOPTaHU3MOBKAK MPUCIIOCOOTICHUE K
yCJIOBUSIM cyliecTBoBaHus. [IpuBoast
IPUMEPBI PA3TUYHBIX PUCITOCOOTICHUHN
TUIIOBBIX OPTaHU3MOB K YCIIOBUSIM CPEBI.
J1ar0T OLIEHKYTUITUYHOTO [TOBEICHUS
YKUBOTHBIX M 3a00T€ O MOTOMCTBE KaK
MPUCIIOCOOJICHHH, 00eCTIeUnBAIOIIINX
ycnex B 00pb0e 3a CylIeCTBOBAHHUE.
[TpuBonaT npumepsbl HU3NOTOTUUECKUX
aganrammii. OOBICHIIOTOTHOCUTEIbHBII
XapakTep MPUCIIOCOOICHUN U TTPUBOJISAT
IPUMEPbI OTHOCUTEJIBHOCTH a/IanTaIui.




MuxposBosonus (2 4)

By kak reHeTHYeCKU W30JIMPOBaHHAS
CHUCTEMA; PENPOTYKTUBHAS U30JSALIMS

1 €€ mexaHu3Msbl. [lomynanuonnas
CTPYKTypa BUA; SKOJIOTUUECKUE U
F€HETUYECKUE XapaKTEPUCTUKU
nonyJsiuui. [omymsiuus—
AJIEMEHTAPHASIIBOIIOIMOHHAS €IMHUIIA.
[TyTu 1 CKOpOCTh BHI000pA30BaHMS.

XapakTepu3yroT KpUTEPUHU BUIA:
CTPYKTYPHO-()YHKITHOHATBHBIH,
LIMTOTCHETUYECKUM, YBOJIIOIIMOHHBIM,
AKOJIOTHYECKUH, TeorpadudecKuil u
penpoyKTUBHBINA. OOBSICHSIOT
MEXaHU3MBIPENPOTYKTUBHON U30JISLIHH.
AHAIM3UPYIOT IPUYUHBI pa3ICICHUS
BHJIOB HA MOITYJISIUUH. 3alIOMHHAIOT
IMPUYMHBI TEHETUYECKUX Pa3Inuuid
Pa3JIMYHBIX NOMYJISALMI OJTHOTO BUAA.
3HAKOMSITCS C MyTIMUBUI000pa30BaHUs
(reorpauyecKUM UIKOJIOTHUYECKUM ),
JAI0T OLIEHKY CKOPOCTH

BO3HUKHOBEHHS HOBBIX BUJIOB B
pPa3HOOOPa3HBIX KPYIHBIX TAKCOHAX.

Buosoruyeckne nocjieacTBUsA
ananrauuu. Maxkpo3Bosrouus

(3 )

['1aBHBIC HAIIpaBICHUSI BOJIFOIIMOHHOTO
npoiiecca. buosiornueckuii nporpecc

1 OMOJIOTHYECKHM perpecc

(A. H. CeseprioB). Ilytu moctmkeHus
ounosiorudeckoro nporpecca. OCHOBHbIE
3aKOHOMEPHOCTH HBOJIIOLNH. Pe3ynpTaThl
ABOJIIOIHH.

XapakTepu3yloT IrJIaBHbIC HAPABICHUS
Oouonoruyeckoi »BoOIUU. OTpaXkaroT
MOHUMaHUE OMOJIOTUYECKOTO Mporpecca
KaK IIPOLBETAHUS TON WJIM UHOU
CHUCTEMAaTUYECKOW TPYIIIbL, a
OMOJIOTUYECKOTO perpecca — Kak
YTHETEHHOTO COCTOSIHUSITAKCOHA,
MIPUBOJIAILETO €r0 K BBIMUPaHUto. [{atoT
OTIPENICJICHUE U XaPAKTEPU3YIOT MyTH
JTOCTHKEHHUS OMOJIOrMYECKOronporpecca
(raBHBIC HAMPABJICHUSATIPOTPECCUBHOM
ABOJIIONMH): apoMopdo3a,uanoaganTanuu
u obmet nerenepauuu.lIpuBoast
IpUMEpPHI TUBEPTCHIIUN, KOHBEPTCHIIUU U
napayenuMa. OObICHSIIOT PUIHHBI
BO3HUKHOBEHUS CXOAHBIXIIO CTPYKTYpE
u/unu QyHKIUSIM OPTaHOBY
NPEACTABUTENIEH pa3IMUHBIX
CHUCTEMAaTUYECKHUX TPYIII OPraHU3MOB.
3anoMUHAaIOT OCHOBHBIE IIpaBUiIa
ABOJIIOIINH, OLICHUBAIOT PE3YJIbTaThI
ABOJIIOIUH.

Bo3HuKHOBEeHHE KU3HHM Ha 3emuie
(24)

Opranu4eckuii MUp Kak pe3ysibTaT
HBOJTIONNH. BO3HUKHOBEHUE U Pa3BUTHE
JKU3HH Ha 3emuie. XUMHUYECKUH,

XapakTepu3yroT XUMUYECKUH,
npen0rOoIOrHYecKuil (TEOpHs akaJeMuKa
A. W. Onapuna), 6MOJOTUUECKUI U
COLIMAJIBHBIN ATAlbl PA3BUTHUS KUBOU
Matepun. OnpenensroT




npeaONOIOTHUYECKH (TeopHs aKkaJeMuKa
A. W. Onapuna), 6MOJIOTHYECKUI 1
COLIMAJIbHBIN ATAIlbl Pa3BUTHS KUBOU
Mareprun. OUIIOTEHETUYECKHUE CBSA3HU B
JKuBoUnpupoe. EcrectBeHHas
KJIACCU(DHUKAIMSKUBBIX OPTaHU3MOB

(UIOreHeTUYECKUECBS3H B )KUBOM
IIPUPOJIE U CPABHUBAIOTHUX C
€CTECTBEHHOM Kiaccu(uKaifei )KuBbIx
OpPTraHU3MOB.

Pa3zButne ku3nu Ha 3emiie (3 )
Pa3BuTue *u3HU Ha 3emiie B apXeHCKYIO
U IPOTEPO30MCKYIO 3pbl. [lepBbie ciaembt
KU3HU Ha 3emJie. PazButue xu3HU Ha
3emuie B MajIe030MCKy1o 3py. Pa3Butue
YKU3HU Ha 3eMJI€ B ME3030MCKYIO U
KalHO30MCKYI0 3pbl. [Iponcxoxaenne
yenoBeka. MecTo 4enoBeKa B JKMBOU
npupojie.CucreMaTu4ecKoe MoJ0KEeHHE
Bra Homosapiens B cucreme
KUBOTHOTO Mupa.CTainuu 3BOJIIOIUN
yenoBeka. CBOMCTBaYEIIOBEKA KakK
ouonornyeckoro Buja. [lonmynsuonnas
CTpyKTypa Bujaa Homosapiens;
YEJIOBEYECKHUE pachl. AHTHUHAYYHAS
CYIIHOCTb pacu3Ma.

XapakTepu3yrT pa3BUTHUE )KU3HU HA
3emIie B apXeCKYI0 U IPOTEPO30MCKYIO
9pbl. OTMEYAIOT MEPBBIE CIEbI )KU3HU HA
3emiie, NOSIBJIEHUE BCEX COBPEMEHHBIX
THUTIOB OECTI03BOHOYHBIX JKUBOTHBIX,
MIEPBBIX XOPAOBBIX KUBOTHBIX,
Pa3BUTHUEBOIHBIX PACTCHUH.
XapakTepu3yloT pa3BUTHUE )KU3HU HA
3emMJie B Majge030MCcKyr03py. OT™MeUaroT
MOSIBJICHUE CYXOIyTHBIXPACTCHUM,
BO3HUKHOBEHHUE TTO3BOHOYHBIX(PHIO,
3€MHOBO/THBIX, TPECMBIKAIOIIIUXCS).
XapakTepu3yrT pa3BUTHUE )KU3HU
Ha3emJie B ME3030MCKYIO U
KaitHO30MCKY103pbl. OTMEYaroT
MOSIBJICHUE U PACIIPOCTPAHEHUE
MOKPBITOCEMEHHBIX
pacTEeHMI1,BOBHUKHOBEHUE NITUIL U
MJIEKOTIMTAIOIIUX, TIOSIBJICHUE U PA3BUTHE
IPUMATOB. XapaKTEPU3YIOT MECTO
YEJIOBEKA B )KUBOU MPUPOJIE, ETO
CHUCTEMATUYECKOE MOJI0KEHUE B CUCTEME
KUBOTHOTO Mupa. OTMEUaroT Npu3HaKku U
CBOICTBA Y€JIOBEKA,[103BOJISIIOIINE
OTHECTH €T0 K
Pa3IMYHBIMCUCTEMATUYECKUM TPYIIIIaM
apCTBA JKUBOTHBIX. OMUCHIBAIOT CTAIUN
ABOJIFOLMAYEIIOBEKA: APEBHENIIUX,
JPEBHUX U MEPBBIX COBPEMEHHBIX JIFOJEH.
PaccmarpuBaroT u 3a1toMuHAOT
NONYJISIIIUOHHYIOCTPYKTYPY BUA
Homosapiens (packr).3HaKOMSTCS €
MEXaHU3MOM PacooOpa3oBaHusl, OTMEUas
€IUHCTBO MMPOUCXOKICHHUS pac.
[IpuBOIAT apryMEHTUPOBAHHYIO KPUTHUKY
TEOPUU pacu3ma.




Paszpnes S. B3aumooTHo1IeHus1 opranu3mMa u cpeabl. OCHOBBI 3K0J10THH (S 4)

buocdepa, eé crpykrypa u GyHKIUH
(34

buocdepa — xuBast 0007104Ka MIIAHETHI.
CtpyKTypa U KOMIIOHEHTHI OMOChEPHI:
YKUBOE BEIIECTBO, OMOKOCHOE M KOCHOE
BemecTBo (B. W. BepHanackuii).
KpyroBopot BelecTB B IPUPOJIE.
EcTecTBeHHBIECOOOIIIECTBA KUBBIX
OpraHn3MoB.bHOreoneHo3sl, ux
KOMIIOHEHTBI: MPOYIIEHTHI,
KOHCYMEHTBI, peylIeHThl. BUOIIEHO3bI:
BUJIOBOE pa3zHooOpasue,
MJIOTHOCTHIOMYJIALINHI, OroMacca.
Aobuotnueckuedaxtopsl cpenl. Poib
TEMIIepaTypbl, OCBEILIEHHOCTH,
BJIQYKHOCTH U JPYTUX (PaKTOpOB B
KU3HENEATEIbHOCTU
cooOuiecTB.IHTEeHCUBHOCTD 1eHCTBUSA
dakTopoB cpenbl. Bzaumoseiicteue
(baKkTOpOB Cpe/Ibl, IpeeIIbl
BBIHOCJIUBOCTU. bruotndeckuedaxtopbl
cpenbl. Llenu u cetn

MUATAHUS. DKOJIOTHYECKUE TTUPAMUJIBI.
Cmena O1o1eH030B, POPMUPOBAHUE
HOBBIX co00111eCcTB. DOPMBI
B3aMMOOTHOIIEHUN MEXKITY
oprann3zMamu. CUMOUOTHYECKHE,
aHTUOMOTUYECKUE, HEUTpaIbHBIC
OTHOIIICHMUS.

DopMyTUPYIOT OCHOBHBIE MOJIOKESHUS
yuenus B. . Bepnanckoro o 6uocgepe.
OOBACHAIOT HEBO3MOKHOCTh
CYIIIECTBOBAHWSI )KU3HU 33 TPaHUIIAMHU
ouochepnl. XapaKTepu3yrT
KOMIIOHEHTHIOnOCdephl. Onpenemnsor
TIaBHYIO(QYHKIHIO Onochephl Kak
o0ecrneYeHneONOreHHOTO KPyroBOpoTa
BEIIICCTB HAIlJIaHETe. XapaKTePU3YIOT
OCHOBHBIE KPYTOBOPOTHI: BOJIBI,
yraepoja, a3oTa, pocdopa u cepsl.
OrneHNBaIOT 3HaYCHUE KPYTOBOPOTOB
BEIIIECTB VIS CYIIIECTBOBAHMSKU3HU Ha
3emue. Onpeaensor U aHATA3UPYIOT
TOHSTHUS: «IKOJIOTUS», «CPETa0OUTaAHUMY,
«IKOCUCTEMAY, «ONOTEOLIEHO3Y,
«OMOIIEHO3», «IKOJIOTHYECKas
nupamMuaay. XapakTepusyoT
abuoTuyeckre u OuoTuueckue GakTopsl,
HAKOHKPETHBIX MpUMepax
JEMOHCTPUPYIOTUX 3HAYEHUE.
XapakTepu3yroT
(OpPMBIB3aMMOOTHOIIIEHUI MEXKTY
OpraHu3MaMH. XapakTepU3yrOT
KOMITOHEHThI OUOII€HO3a, IEPEUHUCIISIOT
IPUYHUHBI CMEHBIOHOLIEHO30B.
DopMYyTUPYIOT IPEICTABICHHS O IETISIX U
CEeTSAX MUTAHUS

buocdepa u yesioBek (2 )
[IpupoaHbIe pecypehl U UX
HCIIOJIb30BaHUE. AHTPONIOTCHHbBIE
(haKTOpHI BO3CHCTBUS HAa OMOIICHO3HI,
MOCJICACTBUS X03AMCTBEHHOUN
JeAaTeNIbHOCTH uesioBeka. [ [pobiemsl
PalMOHAIBHOTO TPUPOIOTIOIH30BAHMS,
OXpaHbl TPUPO/IBI.

OnuchIBaIOT BO3JICHCTBHE JKUBBIX
OpraHu3MOB Ha IUIaHETY. PackphiBatoT
CYIIHOCTH IIPOIIECCOB, MPUBOAAIINX K
00pa30BaHUIO TTOJIE3HBIX
MCKOIIaeMBbIX,pa3InyaroT ucUYepIiacMple U
HEHcYepIIaeMble PECYpPChl. AHATTU3HPYIOT
AQHTPOITOTCHHBIC (DAKTOPHI BO3ACHCTBHUS
HaOMOIICHO3bI, ITOCJIEACTBHS
XO3IHMCTBEHHOM AesITEIbHOCTH UCJIOBEKA.
PackppIBarOT poOIeMBbl pariioOHATIEHOTO
PUPOOIIOIH30BAHUS, OXPAHbI IIPUPOJIBI.




| Pe3epBHOE Bpemsi — 6 4

BbINyCKHUK HAYYHTCS:

* XapaKTepu3oBaThb OCOOCHHOCTH CTPOCHHUSI M TPOLECCOB IKHUIHEIEATEIbHOCTU
OUMOJIOTUYECKUX 00BEKTOB (KJIETOK, OPraHM3MOB), HX MPAKTUYECKYIO 3HAUUMOCTH;

* IPUMEHSTh METOABI OMOJOTMYECKOW HAYKU IS U3Yy4YEHHs KJIETOK M OPraHHU3MOB:
OPOBOIUTH HAOJIONEHUS 3a JKUBBIMH OpraHU3MamH, CTaBUTh HECIIOKHBIE
OUOJIOTUYECKHE OKCIEPUMEHTHl U OOBACHATH MX pE3yJbTaThl, OIMUCHIBATH
Ouonornveckre 0ObEKTHI U MPOIIECCHI;

* UCIOJIb30BaTh COCTABIISIONINE MCCIIEAOBATEILCKOM U MPOEKTHOW JESITEILHOCTH T10
U3YYEHUIO KUBBIX OPTraHW3MOB (TMPUBOAMUTH JO0KA3aTeNbCTBA, KJIACCU(UIIMPOBATD,
CPaBHUBATb, BBISBIISTH B3aUMOCBSI3N);

* OpUEHTHPOBATHCS B CHUCTEME [IO3HABATENbHBIX IIEHHOCTEH: OIEHUBATH
UHPOPMAIIMI0O O OJKUBBIX OpraHu3Max, TIOJy4aeMyl0 U3 pa3HBIX HCTOYHUKOB;
MOCTIECAICTBHSI ICATEIBHOCTH Y€JI0BEKa B MIPUPOJIE;

* XapaKTepu30BaThb OCOOEHHOCTH CTPOCHHS M TPOLIECCOB KHU3HENEATEIbHOCTU
OMOJIOTMUECKUX 00BEKTOB (KJIETOK, OPraHU3MOB), UX NMPAKTUUYECKYIO 3HAUUMOCTb;

* IPUMEHATHh METOJbl OMOJOIMYECKOM HAayKd JJIsl MU3y4YEHHUS KJIETOK M OpraHU3MOB:
OPOBOAUTH HAOMIOJAEHUS 3a OKUBBIMU OpPraHU3MaMH, CTaBUTb HECJIOXHBIC
OMOJIOTMUECKHUE OKCIEPUMEHThl U OOBACHATh MX pe3yibTaTbl, ONUCHIBATH
Oouonoruyeckre 0ObEKThl U IPOLECCHI;

* UCIIOJIb30BaTh COCTABJISIFOIIME MCCIIEI0BATENbCKOW U MPOEKTHOM AESITENBHOCTHU 10
U3YYEHUIO XUBBIX OPTraHuW3MOB (MPUBOAUTH J0KA3aTENbCTBA, KJIACCU(ULIMPOBATD,
CPaBHUBATh, BBISBIISITh B3aUMOCBSI3N);

* OpUEHTHPOBATHCS B CHUCTEME [IO3HABATENbHBIX I[EHHOCTEH: OIEHUBATh
UHPOPMAIIMI0O O JKUBBIX OpraHu3Max, TMOJYy4aeMyl0 U3 pa3HBIX HCTOYHUKOB;
TIOCIICAICTBHSI ISATEIHHOCTH YeJI0BEKa B MMPUPOJIE;

* XapaKTepu30BaThb OCOOEHHOCTH CTPOCHHS M TPOLIECCOB KU3HEIEATEIbHOCTU
OpraHu3Ma 4eioBeKa, X MPaKTUIECKYI0 3HAUUMOCTH;

* MPUMEHATh METOJbl OMOJOTMYECKOM HAayKW MpPH M3yYEHUH OpraHu3Ma uesoBeKa:
IPOBOAUTH HAOIOJEHUS 3a COCTOSHUEM COOCTBEHHOIO OpraHu3Ma, H3MEpeHHs,
CTaBUTb HECJIOKHBIE OMOJIOTUYECKHE SKCTIEPUMEHTHI U OOBSICHITD UX PE3YJbTaThl;

* UCTIOJIb30BaTh COCTABJISIIOIIME MCCIEA0BATENbCKON U MPOEKTHON JESATENbHOCTH T10
U3YYEHHIO OpraHu3Ma 4eloBeKa: MPHUBOJUTH JI0KA3aTeIbCTBA POJCTBA YEIOBEKA C
MJICKOTIMTAIOIIMMHU  KUBOTHBIMH, CpaBHUBaTh  KJIETKHM, TKaHH, MPOLECCHI
KU3HEACITCILHOCTH OpraHW3Ma 4YelIOBEKa; BBIIBISATh  B3aUMOCBS3H  MEXKIY
OCOOCHHOCTSIMH CTPOCHHsSI KJIETOK, TKaHEW, OpraHOB, CHUCTEM OpPraHOB M WX
GyHKIUAMY;

* OpUEHTHPOBAThCS B CHUCTEME I[IO3HABATEIBHBIX IIEHHOCTEH: OIEHUBATH
uH(popMaIuioo 00 OpraHu3Me YeNOBEKa, IMOJYy4YaeMyl0 M3 pPa3HbIX HCTOYHHUKOB,
MOCIIEICTBHSI BIUSHUS ()aKTOPOB PHCKA HA 3I0POBbE YEIIOBEKA;



* XapaKTepu30BaTh OCOOCHHOCTH CTPOCHHUS U TMPOLIECCOB JKU3HENEATEIHLHOCTH
OpraHu3Ma 4ejIoBeKa, X MPaKTUYECKYIO0 3HAUNMOCTb;

* MPUMEHATh METOJbl OMOJOTUYECKOM HAayKW MPH H3yYEHUH OpPraHM3Ma uejoBeKa:
IPOBOAUTH HAOMIOJAEHHUS 32 COCTOSHUEM COOCTBEHHOTO OpraHu3Ma, H3MEpeHHs,
CTaBUTh HECJIOKHBIE OMOJIOTUYECKHE SKCIIEPUMEHTHI U OOBSICHITD UX PE3yJbTaThI;

* HMCIIOJIB30BAaTh COCTABJISIFOIINE MCCIEIOBATEIBCKOW U MPOCKTHON ACSITETLHOCTH TI0
U3YYCHUIO OpraHW3Ma dYeloBeKa: MPHUBOJIUTH JIOKA3aTeIhCTBA POJICTBA UEIOBEKa C
MJICKOTIMTAIONIUMHU  JKUBOTHBIMH,  CpaBHUBAaTh  KJICTKH, TKaHH, IPOIIECCHI
KU3HEACITCIPHOCTH  OpraHW3Ma 4YelIOBEKa; BBIIBIATh  B3aUMOCBS3H  MEXKIY
OCOOCHHOCTSIMH CTPOCHHSI KJIETOK, TKaHEW, OpraHOB, CHUCTEM OpPraHOB M WX
GYHKIUSAMY,

* OpUEHTHPOBAThCS B CHUCTEME I[IO3HABATEIBHBIX IIEHHOCTEH: OIEHUBATH
uH(popManuoo 00 OpraHu3Me YeJIOBEeKa, IMOJy4YaeMyl M3 pa3HbIX HCTOYHHKOB,
MOCTIEAICTBHSI BIUSHUS (PAaKTOPOB PHCKA HA 3I0POBbE YETOBEKA.

* XapakTepu30BaTh OO0IIME OWOJIOTUYECKHE 3aKOHOMEPHOCTH, HX MPAKTUYECKYIO
3HaYUMOCTB;

* MPUMEHSATH METOJbI OMOJOTHUECKON HAyKH IS M3ydeHUs OOIMX OMOIOTHMYECKUX
3aKOHOMEPHOCTE: HAOJI01aTh M OMUCHIBATh KJIETKMA Ha TOTOBBIX MUKPOIIpEnapaTax,
HKOCHCTEMBI CBOEH MECTHOCTH;

* UCIIOJIb30BaTh COCTABJISIFOIIME NMPOEKTHON U MCCIIEN0BATENbCKON JESITENbHOCTH T10
U3YYEHUIO OOIMX OHOJIOTUYECKUX 3aKOHOMEPHOCTEH, CBOMCTBEHHBIX >KUBOM
IPUPOJIE; MPUBOJIUTH JOKA3aTEIbCTBA HEOOXOIUMOCTH 3alllUThl OKPYKAIOLIEH Cpebl;
BBIJIEJISATh OTJIMUUTENbHBIE MPU3HAKU KUBBIX OPTaHU3MOB; CYILIECTBEHHBIE TPU3HAKU
OMOJIOTMYECKUX CHCTEM M OMOJIOTHYECKUX TTPOIIECCOB;

* OpUEHTHPOBATHCS B CHUCTEME [I03HABATEIbHBIX LEHHOCTEH: OLEHUBATH
uHPOpPMAIIMIO O JCSATENIbHOCTH YelIOBEKa B TPUPOJE, IMOIydaeMyl0 H3 Pas3HbBIX
UCTOYHHUKOB,;

* aHAJM3UPOBATH U OLIEHUBATH TIOCTIEACTBUS JEATEIHHOCTH YEIOBEKA B MIPUPOIE.

BbINyCKHUK MOJYYHT BO3MOKHOCTH HAYYUTHCS:

* coOnoaaTh mpaBuia paboThl B KaOMHETE OMOJIOTUH, C OMOJIOTMYECKUMU TPUOOpaMu
U UIHCTPYMEHTaMU;

* UCNOJb30BaTh NPUEMBI OKa3aHUs MEPBOM MOMOIIM MPU OTPABICHUH SAOBUTHIMU
rpubamu, SAOBUTBIMH PAcCTEHUSMHU, YKycaX >KMBOTHBIX; pabOThI C OINpeneIuTeNsIMU
pacTeHUii; BBIPAIIUBAHUS W Pa3MHOXKEHHS KYJIbTYpPHBIX PpAacTEHUH, TOMAaIlIHUX
KUBOTHBIX;

* BBIJCJIATH ACTETUYECKUE JOCTOMHCTBA OOBEKTOB KMBOW MIPUPO/IBI;

* OCO3HAaHHO COOJIIOJJaTh OCHOBHBIE NPUHIUIBI U IpaBUIa OTHOLIEHUS K >KUBOM
pUpPOJIE;

* OPUEHTHPOBATHCS B CHCTEME MOPAIBHBIX HOPM W ILIEHHOCTEW MO OTHOIICHHUIO K
O0OBEKTaM >KMBOW MPUPOABI (MPU3HAHWE BBICOKOW IIEHHOCTH XH3HH BO BCEX €€



MIPOSIBJICHHSIX, YKOJOTHYECKOE CO3HAHHUE, YMOIIMOHATHHO-IIECHHOCTHOE OTHOIIICHHUE K
00BEKTaM >KUBOM TMPUPOIBI);

* HaxoIWTh HWH(MOPMAIMIO O PACTEHUSX M KUBOTHBIX B HAYYHO-TIOMYJISIPHOU
JUTEpAType, OMOIOTHUECKUX CIOBAPSAX M CIIPABOYHHUKAX, aHAJTU3UPOBAThH, OIICHUBATH
e€ 1 MepeBOUTH U3 OJHOU (DOPMBI B APYTYIO;

* BBIOMpATh 1IEJIEBBIE U CMBICIOBBIC YCTAHOBKHU B CBOMX JEHCTBUAX W MOCTYIKaX IO
OTHOUIIEHUIO K KUBOU MPUPOJIE;

* UCIOJIb30BaTh Ha MPAKTUKE MPUEMBI OKa3aHUs MEPBOM MOMOIIM MPHU MPOCTYAHBIX
3a00JIeBaHUSAX, OXOrax, OOMOpOXXEHUSX, TpaBMaX, CHACEHUU YTOIAIOIIEro;
palMoOHANBHONW OpraHu3allud TpyJda U OTIbIXa; MPOBEACHUS HaOMIOACHUN 3a
COCTOSIHUEM COOCTBEHHOTO OPraHU3Ma;

* BBIJICJISITH ACTETUUECKHUE JIOCTOMHCTBA YEJIOBEYECKOTO TEa;

* peaIM30BbIBATh YCTAHOBKH 3/I0POBOT0 00pa3a KU3HHU;

* OPHUCHTHUPOBATHCS B CHCTEME MOPAJIBHBIX HOPM W IIEHHOCTEH MO OTHOIICHHWIO K
COOCTBEHHOMY 37I0POBBIO M 3JJ0POBBIO IPYTUX JTIOJICH;

* HaxoAuTh B Yy4yeOHOW M HAYYHO-MOMYJSIPHOW JuTepaType UHpopMaiuoo 00
OpraHu3Me 4YesoBeka, oQopMisaTe €€ B BHAC YCTHBIX COOOIICHUH, TOKJIAI0B,
pedeparoB, npe3eHTaIUIT;

* AHAJIU3UPOBATH U OLICHUBATH IEJIEBbIC M CMBICIIOBBIE YCTAHOBKHU B CBOUX JICHCTBHUAX
U TOCTYNKax IO OTHOIICHHUIO K 3JI0POBBI0 CBOEMY M OKPYXKAIOIIMX; TMOCIEICTBUS
BIUSIHUA (DAKTOPOB PUCKA HA 3]I0POBbE UETOBEKA;

* BBIIBUTaTh THIIOTE3bl O BO3MOKHBIX IOCJEICTBUIX JIEATEIHLHOCTH 4YEJIOBEKa B
AKOCHUCTEMaxX U orocdepe;

* apPryMEHTHUPOBATh CBOIO TOYKY 3pPEHHSI B XOJI€ JHUCKYCCHH IO OOCYXKIEHUIO
TJI00aJTBbHBIX KOJIOTHISCKUX MPOOIIEM.



