HHPOEKT

JOINOJIHUTEJIBHAS OBIIEOBPA3OBATEJIBHAS
OBIIEPA3BUBAIOIIAS ITPOI'PAMMA

«3BOJ’IIOIII/IH CHUCTEM OpPraHoB paCTEHHﬁ H ) KUBOTHBIX»

HAINIPABJIEHHOCTDb: ECTECTBEHHO-HAYYHAS

YpoBeHb nporpamMMbl: 6a30BbIN
Bo3spact obyuaromuxcs: 15—-18 ner
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HOACHUTEJBHASA 3AIINCKA

DBOJIOLNS SIBIISETCS €CTECTBEHHBIM MPOIIECCOM PA3BUTHUS KUBOU MPUPOIBI,
CONMPOBOXKIAIOIMIMMCS ~ M3MEHEHHUEM  TI'E€HETHYECKOTO  COCTaBa  IMOIYJISIUH,
dbopMmupoBaHUeM ajanTalui, BUI000pPa30BaHMEM U BBIMUpDAaHUEM BHUJIOB,
npeodpa3oBaHUEM PKOCUCTEM U OHOC(]EpHI B LIETIOM.

JlononHuTENbHAS OOIIepa3BUBalOIas MporpaMma «IBOJIOLHS CHCTEM
OpraHOB pacTEHUU U KUBOTHBIX» (manee — I[Iporpamma) ecTecTBEHHO-HAYyYHOMU
HaIpaBJICHHOCTH 0a30BOTO YPOBHS IOMOTaeT OOYYaIOIMIMMCS TIIYOKEe MOHSThH
OCHOBHBIE OCOOCHHOCTH (PHIIOTEHE3a CHCTEM OPTaHOB PACTUTEIHHBIX W )KHBOTHBIX
OpPTraHH3MOB.

AKTyaJIbHOCTB [IporpaMMbl 3aKIr09aeTCsl B TOM, YTO MMOHUMAHHE 3aKOHOB
ABOJIIOLINU SIBJISICTCS] BAXKHEUIIIUM 3JIEMEHTOM OMOJIOTHYECKOTO 00pa30BaHMUs.

[Iporpamma PEKOMEH/IOBaHa TUTSE peanuzanuu pPOeKTa
npeanpodecCuoHaIbHOIO0 00pa3oBaHusl «AKaJIeMUYECKHM KJIacC B MOCKOBCKOM
IIKOJIEY.

Hean Ilporpammel — yrayOuth 3HaHUS O (UIOTEHE3€ CHUCTEM OPraHoB
PaCTUTENBHBIX U )KUBOTHBIX OPTAaHU3MOB, a TaKKe CPOPMUPOBATH HABBIKU Y4€OHO-
UCCJIEIOBATENILCKOW  JCSATEIBbHOCTU TIPU  BBIMOJIHEHUH TMPAKTHYECKUX pPaboT.
Peanu3zanus moctaBieHHOM 11eJM MPEAyCMaTPUBAET PEIICHUE psiJia 3a]1ay.

3anayqu [Iporpammel

— chopMHpOBaTh CHUCTEMY 3HAHWM 00 OCHOBHBIX ATamax >BOIOIUN
CHUCTEM OpPTaHOB PACTCHHUIA U KUBOTHBIX;

— 3QJI0)KUTh ~ OCHOBBI ~ y4E€OHO-HMCCIIEJOBATEIbCKON  JI€ATEITBLHOCTH
(OCBOGHME  OCHOBHOTO  HMHCTPYMGHTapusi  JUIsl  TPOBEICHUS
WCCIIEIOBAHMs, CPEICTB HCCiIenoBaHus, (HOpM U METOJOB €ro
IIPOBENICHUSI, TPAMOTHOTO TIPEICTABJICHUS PE3YIIbTaTOB);

- chopMHUpPOBATH KYJIbTYpPY paOOThI C HAYYHOU JIUTEPATYPOK;

- OCBOWTH TpaBWja TEXHUKU OE30MaCHOCTH, CHEIHAIbHBIE YMEHUS U
HaBBIKH MPU MIPOBEICHUN MTPAKTUYECKHUX PaboT;

- PACHIMPUTD U YTIyOUTH 3HAHUSI 00 OCHOBHBIX 3aKOHAX HBOJIIOIUH.

- pacHIMpsATh KPYro30p U MO3HABATEIbHYI0 aKTHBHOCTH 00YUYaIOIIUXCS;

- COJICHCTBOBATH podeCcCHOHATTEHOMY CaMOOTIPEICTICHHUIO
00yJarommxcs.

— BOCITUTBIBATh OCPEIKHOE OTHOIICHHUE KO BCEMY KHBOMY;

— BOCITUTBHIBATh MPABMIIBHOE OTHOIIIEHUE K TPYIOBOM IEITCIHHOCTH.

Karteropus o0y4aomuxcs
Pabora npoBoauTcs B rpynnax o0ydaroniuxcs 15—18 ner.

Cpoxu peanusanuu IIporpammbi

[Iporpamma paccunrtana Ha 1 rox o0yderus. O0Iiee KOJIMYECTBO YaCOB B TOJI
cocTaBygeT 64 yaca.

DopMBI M PEeKUM 3aHATHI



[Tporpamma peanuszyercs 1 pa3 B Heaento no 2 yaca. [I[porpamma BKItOYaEeT B
ce0sl TEOPETUUECKUE U MPAKTUYECKUE 3aHSTHSL.

Ilnanupyemsie pe3yiabTaThl 0cBOeHUs [Iporpammbi

[To utoram peanuzanuu [Iporpammsl oOydarotuecs: OyayT 3HATD:
— XapaKTePUCTUKY ITANIOB SBOJIOIIMHU OPTraHOB;

— OCHOBHBIE ATalbl IBOJIIOIUU OPTraHOB U CUCTEM;

— Ouonornyeckue  Teopud  (KJIETOUYHYIO,  DBOJIIOIMOHHYIO),  3aKOHBI
HACJIEJICTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHYUBOCTH;

- OCHOBHBIEC IIPUHITUIIBI KJIaCCU(UKAITUNA OMOJIOTHYECKUX 00BEKTOB;

- OCHOBHBIE MPU3HAKU MOJIU(DUKAIIMOHHONW U MYTallMOHHOW U3MEHUUBOCTH;
— OCHOBHBIE TOJIOKEHUS CHHTETUYECKOU TEOPUHU IBOJIOLINH;

- OCHOBHBIE TIPUHITUIIBI €CTECTBEHHOTO U MCKYCCTBEHHOTO 0TOODA;

- OCHOBHBIE TPUHITUIIBI KJIACCU(UKAIIUNA OMOJIOTUYECKUX O0BEKTOB;

— MIPU3HAKU MOPGOIOTUYECKUX, (hU3MOIOTUYECKUX, IIOBEJIEHUYECKUX
ajanTalnui OpraHu3MoOB.

[To utoram peanuzanuu [Iporpammer oOydaromuecs: Oy 1yT yMeThb:

— BBIJICTSITH B JTamax dJBOJIOUUM  apoMopdo3bl, HUAUWOAJANTALNU U
JIeTeHepaliu;

— OOBSACHATH MPUCITOCOOUTETBHBIN XapakTep 3BOJIOLMHA OPTraHOB;

— OIICHUBATh POJIb OMOJIOTMUECKUX OTKPBHITUN M COBPEMEHHBIX MCCIIEI0BAHUM
B Pa3BUTUU HAYKHU U B ITPAKTUYECKOU AEATEIBHOCTH JIFOJECH;

— OLICHMBATh pOJIb OHOJIOTMH B (OPMUPOBAHUM COBPEMEHHON Hay4yHOU
KapTUHBI MUPA, TPOTHO3UPOBATH NEPCIIEKTUBbI pa3BUTHUSI OMOJIOTUH;

— 00OCHOBBIBaTh CHUCTEMY B3IVISIIOB Ha KUBYIO MPHUPOAY U MECTO B HEH
4eJioBeKa, MPUMEHsISI OMOJOTUYECKUE TEOPUH, YUECHHUS], 3aKOHBI, 3aKOHOMEPHOCTH,
IIOHMMATh TPAHUIIBI UX IPUMEHUMOCTH;

— MPOBOJUTh  y4eOHO-HCCIICOBATENBCKYIO JCATEIBHOCTh 10 OWOJIOTHH:
BBIJIBUTATh THUIIOTE3bl, IUIAHUPOBATh pabOTy, OTOMpaTh M MPEeOOPa3OBBHIBATH
HEOOXOMMMYI0 HMH(POPMAIINIO, MPOBOAWTH SKCIEPUMEHTHI, WHTEPIPETUPOBATH
pe3yabTaThl, ACIaTh BBIBOIBI HA OCHOBE TOJYYCHHBIX PE3YJIbTaTOB;

- BBISIBIISITH 1 0O0OCHOBBIBATh CYHCCTBCHHLIC OCOOCHHOCTH Pa3HbIX ypOBHeﬁ
OpraHu3anu J)KU3HH,

— BBIABJIATH IPHUYMHBI W CYIICCTBCHHBIC IIPU3HAKHU MOI(H(i)HK&HHOHHOfI n
MYTaHHOHHOﬁ N3MCHYNBOCTH,



— 00OCHOBBIBaTh POJb W3MEHYMBOCTH B ECTECTBEHHOM W HCKYCCTBEHHOM
otOope;

- 000CHOBBIBATH IMPUYINHBI U3MCHACMOCTH U MHOFOO6paBI/I}I BHUIOB B KOHTCKCTC
CHUHTETHYECKOM TCOPHUH SBOJITOIIUH

— XapakTepu30BaTh TMOMYJSAIUI0 KaK E€IUHUIY OHBOJIOLMH, BHJ — Kak
CUCTEMATUYECKYIO KATETOPHIO;

- OLICHHUBATDH IMPAKTHYCCKOC 151 OTHYCCKOC 3HAa4YCHUC COBPCMCHHBIX
I/ICCJ'IGILOBaHI/Iﬁ B 6I/IOJ'IOFHH, MCIUIIUHEC, 3KOJIOTHH, 6I/IOT6XHOJIOFI/II/I;

— 00OCHOBBIBaTh COOCTBEHHYIO OIICHKY;

— BBISIBIIAITH B TEKCT€ OMOJIOTMYECKOTO  COJAEpXKaHUS NpodsieMy U
apryMEHTUPOBAHHO €€ OOBICHSTH;

— MPEACTaBIATh OMOJIOTMYECKYI0 HH(OpPMALUI0 B BHUJE TEKCTa, TaOIUIBI,
CXEMbI, Tpauka, 1MarpaMmbl U AejiaTh BBIBOJIbI HA OCHOBAHUU MPECTABICHHBIX
JAHHBIX; TMPeoOpa3oBbIBaTh Tpaduk, TaOIUIy, JaUarpaMMmy, CXeMy B TEKCT
OMOJIOTMYECKOTO COACPKAHUS;

— 00OCHOBBIBaTh C€JIMHCTBO JKMBOW W HEXHUBOW MPHUPOIBI, POIACTBO JKHUBBIX
OpPraHMW3MOB, B3aWMOCBS3M OpPraHM3MOB M OKpPYXaloIIeH Cpeabl Ha OCHOBE
OMOJIOTUYECKUX TEOPHUH;

— ONHUCHIBaTh (PEHOTHUN MHOTOKJIETOYHBIX PACTEHHMH U JKUBOTHBIX [0
MOP(OJTOTUYECKOMY KPUTEPHIO;

— OOBSACHATH MHOrooOpa3ue OpraHu3MOB, IMPUMEHSISI 3HAHUS O TEOPHH
HBOJIIOLINH;

— KJIaCCU(UIIMPOBATh OMOJOTHYECKHE OOBEKTHI HAa OCHOBAaHWU OJHOTO WIIH
HECKOJBKUX CYIIECTBEHHBIX MPHU3HAKOB (THUMN TMUTAaHUSA, CHOCOO JbIXaHUS U
Pa3MHOXKEHHUS, 0COOEHHOCTH Pa3BUTHA);

— BBISIBIIATH  Mopdosioruyeckue,  (PU3MONOrHUEecKUe,  MOBEACHUYECKUE
aJlarTalliy OPraHu3MOB K cpesie OOMTaHus U IEHCTBUIO SKOJIOTHYECKUX (PaKTOPOB;

— OLIEHUBATh JJOCTOBEPHOCTh OMOJIOrMYECKON MH(POpMAIMH, MOJIYYEHHON M3
pa3HbBIX UCTOYHUKOB, BBIIEIATH HEOOXOIUMYIO HH(POPMALIMIO ISl UCTIOJIb30BAHUS
ee B yUeOHOU JIeATeTbHOCTH U PEIICHUH MPAaKTUUYECKUX 3a/1a4;

— JlaBaTb Hay4yHOE OObBsICHEHHWE OHOJOrM4eckuM (¢akTaMm, mpolLeccam,
SBJICHUSIM, 3aKOHOMEPHOCTSIM, HCIOJIb3Yysl OMOJOTHYEeCKUE TEOpuHu (KIETOUYHYIO,
HBOJIFOLIMOHHYIO), 3aKOHBI HACJIEACTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHYMUBOCTH.

@®opMbI KOHTPOJISI U OLIEHOYHbIE MATEPHAJIbI

@opMBbI KOHTPOJISI M OLEHOYHBIE MaTepualibl CIyKaT JJIsl OINpeAeIICHUS
pe3ynbTaTUBHOCTH ocBoeHus [IporpamMmbl oOyuaromumucs. UTOroBeiii KOHTPOJIb
npoBoauTcs 1 pa3 B KOHIE y4eOHOTO roja.
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@opMbI IPOBECHNS ATTECTANMH:

- MpaKTUYECKHe 3a7aHus (peleHue 3aaad, mpakTuueckas padoTa);
- TECTUPOBAHUE;
- ompoc.

YYEBHBIA (TEMATHYECKHUN) IVIAH

KoaunuecTtBO
Ne Tema
4acoB
1 BBenenue 1
. . 20
| IBOJIIOIUS TKAHEH H OPraHoB y pacTeHuit
DBOJIIONMS PACTUTEIBHBIX TKAaHEH M BOSHUKHOBCHHUE 4
1. BETCTATUBHBIX OPTaHOB PACTCHHIA
4
2. DBOJIIOLIUS KOPHS
4
3. DBoonus moodera
4
4, DBoIONUS CcTE0IIA
4
5. DBOJIIOHUS JINCTA
. 10
I IBOJIOLUSA PA3MHOKEHHA Y PACTEHHI
2
1. PaBHOCTIOPOBOCTH M Pa3HOCTIOPOBOCTH
. 4
2. DBOJIIOIUS OPTAHOB PAa3MHOKEHUS Y PACTCHUI
. 4
3. DBOJIIOIHUS TIOJIOBOTO Pa3MHOKEHUS Y PACTCHUN
. 33
1l IBOIOLUS TKAHEH H OPraHOB Y ’KMBOTHBIX
3
1. OCHOBHBIE ITaIlbI BOJIOIUU TTOKPOBOB
4
2. OCHOBHBIE JTAIbI DBOIIOINN CKEJIETA
OCHOBHBIE 3Talbl YBOJTIOLNH MTUIIEBAPUTEIIHLHOMN 4
3. CUCTEMBI
2
4, OCHOBHBIE ATAMbI YBOTIOINH IBIXAHUS
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. 4
5. OCHOBHBIE 3Tarbl 3BOIIOLUNA KPOBEHOCHON CUCTEMBI
. 4
6. OCHOBHBIE 3Tarbl 3BOIIOLUA HEPBHON CUCTEMBI
4
7. OcHOBHBIE 3TaIlbl 3BOJIIOLUU OPIaHOB YyBCTB
o 4
8. OCHOBHBIE ATaIIbl BOJIONUHN BBIIEIATEILHON CUCTEMBI
. 4
9. OCHOBHBIE ATaIIbl PBOJIOLAH [I0JI0BOH CUCTEMBI
64
BCEI'O:
COJIEPKAHUE YYEBHOI'O (TEMATHYECKOI'O) IINTAHA
BBenenue
OBoJolMsT — Hayka 00 HMCTOPUYECKOM IPOLECCE Pa3BUTHUS MPUPOIBI.
CpaBHuTEIbHAsS aHATOMHUS M MOP(OJOTHST — HaNpaBJICHUE UCCIECI0BaHUS

CTPOEHHUSI OPraHU3MOB. MeTO1 CpaBHEHMUSI.

Tema 1. DBoJIIOIIUA TKAHEl U OPraHOB y PacTeHUil

DBOJIIOIUSA PACTUTENBHBIX TKAHEW U BOBHUKHOBEHHE BET€TaTUBHBIX OPTaHOB
pacteHuil. BoO3HMKHOBEHHWE MHOTOKIETOYHOCTU. JluddepeHmpoBka KIETOK,
oOpa3oBanue TkaHeil. Kiaccudukarus pacTUTENbHBIX TKaHEH: 00pa3oBaTelbHEbIE,
IIOKPOBHBIEC,  OCHOBHBIC, = MEXaHMYECKHE, IMPOBOJSIINE,  BBIACIUTEIbHBIC.
Oco6eHHOCTH CTpOeHUS U (DYHKIIUNA Pa3HBIX BUJIOB TKAHEU. DBOJIOIUS TKAHEH.

IBOIOLMS KOPHSH

[Ipoucxoxnenue kopHs. DyHKIMM KOpHs. BUibl KOpHEil: T1aBHBINA, OOKOBBIE,
MpUIaTOYHbIC. THUIBI KOPHEBBIX CUCTEM: CTEpPKHEBAsl, MOUYKOBATasi. 30HbI KOPHS:
JICJICHUS], PACTSKEHMSI, BCACBIBAHUA U MPOBEACHUS. TKaHU KOPHSA. AHATOMHUYECKOE
CTPOEHUE KOpHS: MEPBUYHOEC W BTOPUYHOE. BUIOM3MEHEHUS] KOPHEWU B CBSI3U C
BBITIOTHSEMBIMH  (DYHKIIMSMH:  3aracaroliue, BO3AYIIHbIC, KOPHHU-TIOAMOPKH,
XOMYJbHBIE,  JbIXaTElIbHbIC,  JIOCKOBUIHBIE,  TayCTOPUHU,  BTIATHUBAIOIINE,
3aKpeTUISIONIHe, OaKTepruaIbHbIe KITYOSHbKH, MUKOPU3a. DBOJIOIUS KOPHSI.

JdBoJironus nodera

Crtpoenue mobera: cTebenb, MOYKH, JUCThS, Y36l U MEeXa0y3nus. [loberu
YVIJIMHEHHbIE W YKOPOYEHHBIC. BUIBI yIMHEHHBIX TOOETOB: MPSMOCTOSIUUE,
CTEJIIOLIMECS], TMOJ3y4yhe, BblomMecs. BerBineHue mobera: AUXOTOMHYECKOE,
JUXONOJIUAIBHOE, MOHONOAHAIBHOE, CHUMIOJHAIBHOE, JOKHOJIUXOTOMUYECKOE.
Bunousmenenuss moOeroB: KOpHEBHINE, KIyOE€Hb, KIIyOHEIYKOBMIIA, JTYKOBHIIA,
CTOJIOHBI, KOTIOUYKU. DBoJtonus ctedis. ynkunu credisi. OCOOEHHOCTH CTPOEHUs
cTeOJIA y pa3HBIX OTAENOB CHOPOBBLIX pacTeHu. CTpoeHue cTedssi MHOTOJIETHETO
JPEBECHOT0 XBOWHOro pacreHus. CTpoeHue credisi 0JHOAOIBHOTO TPaBSIHUCTOTO
pactenusi. CtpoeHue cTeOsis JBYIOJBHBIX TPABSIHUCTBHIX pacTeHuil. CTpoeHue
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cTe0ast apeBecHOro pacteHus. [lepBUUHOE CTpOeHUE IBYNONBHBIX PACTEHUM:
LEHTPAJIBHBIA OCEBOW LMJIMHAP, NEPBUYHAS KOpPA, NIEPBUYHAS IOKPOBHAsI TKaHb.
BTopu4HOe CTpOEHHE MHOTOJIETHUX JABYIOJIBHBIX PACTEHUN: CEPALIEBUHA, KCUIIEMA,
KaMOul, BTOpHYHas KOpa, BTOPUYHASI U TPETUYHAs IOKPOBHAs! TKaHb.

JBOJIIOLHSA JTUCTA

[Tpoucxoxnenue nucra. yHkuuu aucta. OcoOOEHHOCTH CTPOEHUS JIUCTHEB Y
pPa3HBIX OTHEJIOB pacTeHUi. BHemiHee cTpoeHHE JIMCTa: JMCTOBAs IUIACTHHKA,
JMCTOBOE BJATAJININE, YEPEIIOK M NPWIMCTHUKU. POPMBI JTUCTHEB: CIIOXKHBIE U
IIPOCTBIE JIUCTHS, LEJNbHBIE U paccedueHHble. DopMa TUCTOBOM Tu1acTUHKU. Dopma
Kpass JIMCTOBOM IUIaCTMHKHU. JKWIKOBaHME JIMCTBhEB. JIMCTOpACHONOXKEHUE:
OYepeHOEe, CYNPOTHUBHOE, MYTOBYAaTOE. AHATOMHYECKOE CTPOCHHE JIMCTA:
AUAEPMHUC, ME30(PWIII MU COCYJUCTO-BOJIOKHHCTBIM My4oK. TkaHu JucTa.
Buaon3sMeHeHus TUCTHEB: YEIIYH, KOJIFOUKH, YCUKH, JIOBUME aIapPATHI.

Tema 2. JBoJIOIUA PA3MHOKEHUS Y PACTEHUH

PaBHOCIIOPOBOCTBL M Pa3HOCIIOPOBOCThH

Cnopa. PaBHOCIIOPOBOCTB, HM30CHOpBI. Pa3HOCIOPOBOCTH: Meracmopa H
MHUKPOCITIOPA, MHUKPO- M MeracrnopaHruv. My»KCKOH M >KEHCKUH IaMeTO(QUTHI.
Antepumun  u  apxeroHuu. Cemsa. CrpoeHHME CEMEHM TOJIOCEMEHHBIX U
HNOKPBITOCEMEHHBIX pacTeHUi. UepeaoBaHue MOKOJIEHUHN: ClIOpoUT U raMeTo(duUT.
DBOJIIOLIMS TaMETO(MUTHOTO U CIOPO(UTHOTO MTOKOJICHHM.

IBOJIIOLMSA OPraHOB Pa3MHOKEHUS

PenponyktuBHbIE (F€HEpATHBHBIE) OpraHbl Y PACTEHHUM pa3HBbIX OTAEIIOB.
Crpoenne nperka. @yHkiuu yacten etka. PopMupoBaHUE U CTPOCHUE MYKCKOTO
U JKEHCKOro ramMeTo@uToB. TuMbl I1IBETKOB: NpaBUJIbHbIC, HENPABUIbHbIE,
ACUMMETPHUYHbIC; THIYMHOYHBIE M TecTHuuHble. [lponcxoxnenue npetka. Yactu
[[BETKAa JIUCTOBOIO W CTEOJIEBOTO MPOUCXOXKICHUS. DBOJIOLUS TIe€HEPaTUBHBIX
OpTraHoB.

IBOJIIOLHS N10JI0BOT0 PA3MHOKEHHUS

OOpa3zoBaHue rameT y pAcTeHUH pa3HbIX OTHENOB. THUIBI TMOJOBBIX
IIPOLIECCOB: TOJIOraMusl, KOHBIOTalKs, alloraMusl, U30raMus, FeTeporamMmusi, 00raMusl.
OBOJIIOLHS MTOJOBOTO MPOLECCA Y PACTEHUI. DBOIIOLMS KU3HEHHBIX LIUKJIOB.

Tema 3. JBoJIOLMA TKAHEl U OPraHOB Yy *KUBOTHBIX

OcHOBHBIE TaNbI IBOJTIOLNH IOKPOBOB

becnozBoHouHBIE. [IponcxoxieHne NOKpOBOB B AMOpUOreHe3e. JKToAepMa
KHILIEYHOMOJOCTHBIX, Au(depeHuanus ee kKieTok. KoKHO-MyCKyJIbHBIA MEIIOK.
Hudbdepenunanuss KOXHO-MYCKYJIBHOTO MENIKa HAa TOKPOBBI W MBIIIIIBL.
[To3BoHOYHBIE. BO3HMKHOBEHHME MHOTOCIOWHOrO TmoOKpoBa. Jluddepenumanms
MHOTI'OKJIETOYHOTO IIOKpOBAa Ha JOUAEPMUC MU KOpUyM. KOXKHBIE Kemesbl.
Huddepenunans KOxXHbIX kene3. PopMUpoBaHHE MOKPOBHBIX MPOU3BOIHBIX.

OcHOBHBIE ITaNbI IBOJTIOLHMHU CKeJIeTa

becnozBonounble. ['mapocratuuecknii  «ckener». Hapykublli — ckener
MOJUTFOCKOB. HapyxkHbiil ckener uneHucronorux. Ilozsonounsle. [Iponcxoxnenue

ckeneTa B sMOpuorenese. PopMupoBaHHE OCEBOTO CKEJIETa B BUJE XOP/Abl. 3aMeHa
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XOP/bI XpAILIEBbIM ckeneToM. OO0pa3oBaHue XpsIIeBbIX MO3BOHKOB. [loapasnenenue
OCEBOI'0 CKEJIETa Ha CKEJIET TOJIOBBI M TYJIOBHINA. 3aMEHA XPSAILIEBOTO CKEJeTa Ha
KOCTHO-XPSILIEBOM, a 3aTeM KOCTHBIN. [{uddepennunanus mo3BoHOYHOro cronda Ha
ornaensl. [IOABMKHOCTH TOJIOBBI OTHOCUTEIBHO IIO3BOHOYHHKA. YBEIUYCHUE
KOJIMYECTBA OT/AEJIOB MO03BOHOYHMKA. [IpeoOpa3oBaHMe NapHBIX IJIABHUKOB B
CKeJeT cBOOOJHON KoHEUHOCTH. OOpa30BaHue TPy THOM KIETKH.

OcHOBHBIEC 3Tanbl 3BOJIIOLUH MUIIEBAPUTEIBHON CHCTEMBI

becno3BoHOYHBIE. [InmeBapuTenpHas I10JIOCTb. dopmupoBaHue
MUIIEBAPUTENbHON TpyOKku B aMOpuorenese. uddepennuanns numieBapuTeabHONR
TpyOKu Ha oTAeinsl. [losBneHue rinaakoil MycKyaaTypsl B CTEHKE MUILEBAPUTEIHLHON
TpyOku. [IumeBapuTenbHbIe Kelie3bl 0€CI03BOHOYHBIX. THIIBI pOTOBBIX aNnapaToB.
[To3BoHOuUHBIE. [losiBIEHME OpraHoB AaKTHUBHOIO 3axBaTa MHUIU. 3YObL
Huddepenunanuss 3yOHOM cucteMbl  Milekonurtarommx. Juddepenuumanus
MUIIEBAPUTENbHON TpPyOKM Ha oOTAeibl. Pa3BuTue CcOOCTBEHHOM —TJajKoM
MYCKYyJaTypbl U CIIOCOOHOCTH K NEPUCTANbTUKE. YCIOXKHEHHE CTPOCHUS
NUIIEBAPUTENBHBIX Keje3. OCOOEHHOCTH CTPOEHUS MUILEBAPUTEILHOW CUCTEMBI B
CBSI3U CO CTIOCOOOM MUTAHUS U NepEBAPUBAHUS MTUIITH.

OcHOBHBIE 3TANBI IBOJTIOLMH OPraHOB ABIXaAHHUS

becniozBoHouHble. DOpMHUpPOBAHME OpPraHOB JbIXaHUA U3 IIOKPOBOB.
PasHooOpa3ue OpraHoB [JbIXaHus. YBEJIWYEHHE MOBEPXHOCTU Tra3000MeHa.
[To3BoHOuHBIE. DOpMUpPOBaHKME OPraHOB JbIXaHWUsS B 3MOpuoreHese. OtneneHue
BO3JIyXOHOCHBIX IyT€H OT poTOBOM nosoctu. uddepennnanist opraHoB AbIXaHUS.
CTpyKTypHOE COBEpPLICHCTBOBAHHWE JIETKMX. THWIBI JIETKUX. Y BEIWYEHUE
MOBEPXHOCTU Ta3000MeHa. YBEIMYEHHE KOHTAaKTa C KPOBEHOCHON CHCTEMOM.
dopMUpOBaHUE CTPYKTYP, 0OECIEUNBAIOLIUX JbIXaHUe. MeXaHU3MBbI JIbIXaHUsl.

OcHOBHBIE ITaNbI IBOJTIOUMHA KPOBEHOCHOM CHCTEMbI

becnozBoHounble. Tumel KpoBeHOCHBIX cucrteM. IlosBieHue cepauna.
®opmeHHbIe 31eMeHThl KpoBU. [IurmenTel kpoBu. [lo3BoHOuHBIE. Penykuus u
npeoOpazoBaHue apTepUaNbHbIX Iyr. DPopMuUpOBaHUE TpeX BUIOB (OPMEHHBIX
3JIeMEHTOB KpoBH. [losiBIIeHNE Maoro kpyra KpoBooOpaieHus. Y BeJInueHue qucia
Kamep cepaua. PasneneHue KpoBM Ha apTEpUAIbHYI0 U BEHO3HYI. YPOBEHb
HACBIIIEHHOCTH KPOBH KHCIOPOIOM. XOJIOJHOKPOBHOCTb U TEIUIOKPOBHOCTA.

OcHOBHBIE ITaNbI IBOJIOUNH HEPBHOM CHCTEMbI

becno3BoHOUYHBIE. DKTOAEPMATIBHOE IPOUCXOKICHUE HEPBHON CHCTEMBI.
[TorpyxeHrie HEpBHOW TKaHU B IIyOb Tena. KoOHIEHTpaluss HEpBHBIX KIIETOK C
o0pa30BaHUEM HEPBHBIX Y3JIOB U CTBOJIOB. DOpMHpPOBAaHHWE HEPBHBIX LIEHTPOB.
Hedanuzamus. Tunbsl HepBHOM cucteMbl. [lo3BoHOUHBIE. DOpMHUpOBaHUE
TpyOuaToif HepBHOU crcTeMbI B aMOpuoreHese. [IporpeccrBHOE pa3BUTHE HEPBHOU
TpyOku. Juddepenumanusi HepBHOU TpPyOKHM Ha TOJOBHOM M CHUHHOM MO3T.
[lenTpanpHas u nepudepuueckas HepBHas cucteM. Kopa OonbplInx momymiapui
TOJIOBHOTO MO3ra.

OcHOBHBIE ITaNbl IBOJIOLNH OPraHOB YYBCTB

becnio3BoHouHble. Crnenuanuzanust KIeTOK »nutenus. KoHieHTpauus
YYBCTBUTEIbHBIX KJIETOK. JluddepeHunanuss YyBCTBUTEIBHBIX CKOILJICHHM.

OOpa3oBanue ammapara, BOCHPHUHHMMAIOIIErO pasapaxeHus. DopmupoBaHHUe
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OpraHoB 4yBCTB. Buabl opranos 4yBcTB. [I03BOHOUHBIE. DOPMUPOBAHKHE OPraHOB
qyBCTB B dMOpuoreHese. JluddepeHumanus amnmapara, BOCHPUHUMAIOLIETO
pasznpaxeHuss. Buapl opraHoB 4yBCTB. B3anMOCBSI3b ypOBHS Pa3BUTHsI HEPBHOU
CUCTEMBI U OpPraHOB UYyBCTB C 00pa30M JKU3HU, KUZHEAESITEIbHOCTbIO OPIraHU3MOB
U IIPUCIIOCOOJIEHHOCTBIO K Cpefie.

OcHOBHBIE ITANBI IBOJTIONHMH BbIACTUTEIbHONH CHCTEMBI

becniozBoHouHbIe. Tumbl BbIIEAUTENBHBIX cucTeM. IIpogykTsl oOMeHa.
[To3BoHOUHBIE. DPOPMUPOBAHUE OPraHOB BBIAEICHUS B 3MOpUOreHe3e. YTpara
CBA3M C LEJIOMOM. YCTAaHOBJIEHHE CBSI3M C KPOBEHOCHOM CHCTEMOM.
Huddepennunanus W3BUTHIX KaHaIbleB. PasHooOpa3ue BBIIETUTEIBHBIX CHCTEM.
OBOJIIOLHSA KOHEYHBIX MTPOIYKTOB OOMEHA.

OcHoBHBIE 3TANBI 3BOJTIOLHMH I0JI0BOH CHCTEMbI

becnio3zBoHouHble.  O00OCOOJIEHHE ~ MEPBUYHBIX  TOJOBBIX  KIJIETOK.
dopmupoBanue MOJNOBbIX  kene3. OOpazoBaHuE  BBIBOAHBIX  MPOTOKOB.
Juddepennunanys BbIBOJHBIX TPOTOKOB. [103BOHOUHBIE. DMOpPHUOTEeHE3 MOIOBBIX
xene3. B3anMocBs3b BBIIETUTENBHON U 1T0JI0BOH cucTeM. DopMUpOBaHKE TIOJIOBBIX
npoTokoB. Juddepenuumanus nonoBbix NpoTOoKoB. IlonoBble kineTku. Tumbl
AULEKIICTOK.

MarepuajbHO-TeXHUYECKHe YCJI0BHs peaausauuu IIporpammsi

Kommbrotep, npunTep

Mukpockon y4yeOHbIii MOHOKYJISIPHBIN

[udpoBoit MUKpOCKON OUHOKYISIPHBIN

KoMmnekt MukpornpenaparoB 1o 60taHuke (yriayOJeHHbIN YPOBEHb)
KommuiekT MukponpenapaToB 1o aHaTOMHUHU (YTITyOJIEHHbIM ypOBEHB)
KommuiekT MukponpenaparoB 1o 300510Tuu (yriryOJaeHHbIH ypPOBEHb)
KomrutekT MukporpernaparoB 1o o01ieid 0noJioruu (yriryOJaeHHbBIH YPOBEHB ).

NogokowdE

[lepeuenr o00OpymoBaHHMsI MOXET OBITh paciUpeH U JOMOJHEH
oOpa3oBaTeILHON OpraHU3aIliCH.
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