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AnantupoBaHHas pabouass mporpamma «buomorusi» paspaboTaHa ¢ y4eToOM OOIIMX
00pa3oBaTeNbHBIX MOTPEOHOCTEH 00YUYAFOLIMXCS C 33JICPIKKOM ICUXMYECKOTO PAa3BUTHSL.
OoOyuatonmecss ¢ 3[1P — 53T0 1meTH, WMEoIIee HEJIOCTaTKA B TICHMXOJIOTMYECKOM Pa3BUTHH,
noarBepkaeHnabie [IMIIK u  mpensTcTByromMe MONYy4YeHHUIO oOO0pa3oBaHus 0e€3 co3JaHus
CTICUAIBHBIX YCIOBUH.

Kareropusi oOyuarommuxcst ¢ 3IIP — nHambonee MHOTOYHCICHHAs Ccpeaud JAeTedl c
OTpaHUYECHHBIMH BO3MOXKHOCTSIMH 3110poBbsi (OB3) u HeomHOpogHasi MO COCTaBy TpyIIa
MIKOJBHUKOB. K KaTeropuu oO0y4arommxcs ¢ 3aJep>KKOM MCHUXHUYECKOTO Pa3BUTHUS OTHOCSTCS
00y4JaroIuecsi, UCIbITHIBAIOIIAE B CHIIY PA3JIMYHBIX OMOJOTHYECKUX M COLUAIBHBIX MPUYHH
CTOWMKHE 3aTPY/JHCHHS B YCBOCHUU OOPa30BaTEIbHBIX MPOTPAMM MPU OTCYTCTBHH BBIPAKCHHBIX
HapYyIICHUH WHTEIUICKTA.

[Ipu 3amepkke TCUXWYECKOTO Pa3BUTHUS OOydYaArOMIMXCS (OPMHPOBAHUE IIPEAMETHBL
3HAaHUH, YMEHUH, HABBIKOB 3aTPY/AHEHO B pe3yibTaTe Mpeodiananus 0oee mpocThIX
MBICITUTENIBHBIX ONEpalnii (aHAJIN3 U CHHTE3), CHU)KCHUS YPOBHS JIOTHYHOCTH U OTBJICYCHHOCTH
MBIIIICHUS, TPYJHOCTH TIepexo/a K abCTPaKTHO-aHATUTUIESCKUM (hOpMaM MBIIUICHHS.
[Ipeobnamanre MEXaHUYECKOW NaMITH HaJ a0CTPaKTHO-JIOTMYECKOH, HENOCPEICTBEHHOTO
3allOMUHAHUS] — HaJ| OIIOCPEIOBAHHBIM, CHUKEHUE 00HEMOB KPaTKOBPEMEHHOM 1
JIOJITOBPEMEHHON TaMATH, 3HAYUTEIHHOE CHIDKCHHE CIOCOOHOCTH K HEMPOHU3BOJIHHOMY
3arnmoMuHaHu0. OrpaHUYEHHOCTh CJIOBAPHOTO 3amaca, OCOOCHHO aKTHBHOTO, 3aMeIJICHHUE
OBJIAJICHUS TPAMMATHYECKUM CTPOEM PeuH, Ae(PEeKThl POU3HOIICHUS, TPYAHOCTH OBJIAJICHUS
MMAUCbMEHHOW PEYBIO.

OcHOBY /Uil coAep)KaHUsl aJanTUpOBaHHOW pabodeld mporpamMmsl  «buonorus»
COCTABIISIIOT TICUXOJIOT0-TUJAKTHYECKHE IPUHIUITH KOPPEKITMOHHO-PA3BUBAIOIIETO 00yUeHUs, a
UMCHHO:

> BBEJCHHE B COAEp)KaHUE 0 TMpPeAMETY JONOJHUTEIbHBIX TEM, KOTOpBIC
MPEeIyCMaTPUBAIOT BOCIIOJIHEHHE TPOOEIOB MPEIIIeCTBYIOMET0 pPa3BUTHA, (popMupoBaHHE
TOTOBHOCTHU K BOCIIPHSITHIO HAaHOOJIEE CII0)KHOTO IMPOrPAMMHOT0 MaTEpUaa;

>  HCIIONB30BaHHE METOAOB M MPUEMOB OOYUEHHs C OpUEHTALMEH Ha «30HY OJNMKAHIIero
pa3BUTHS» OOydaroIIerocs, CO3/JaHHE ONTHMAJIBHBIX YCIOBHH JUIS peaju3allid  ero
MOTEHIMATBLHBIX BO3MOXKHOCTEH;

>  OCYILECTBJICHHE KOPPEKIIMOHHON HANpaBIEHHOCTH y4eOHO-BOCIHUTATENHLHOTO Mpolecca,
00ECTIeUNBAOIIETO  pEIIeHHWe 3a7ad  OOmero pa3BUTHS, BOCIHTAaHHS H  KOPPEKIHH
MO3HABATEIbHOW JAEATENPHOCTH M peyd o0yd4aromierocsi, IMpeoIoJeHNe WHANBUAYAIbHBIX
HEJIOCTAaTKOB Pa3BUTHS;

>  OIpeeNieHHe ONTHUMAIBbHOTO COACp)KaHUs Y4eOHOro marepuana M ero oroop B
COOTBETCTBHUH C TIOCTABJIICHHBIMH 3a/1a4aMHU.

AnantupoBanHas pabodas mporpamma «buonorus» BKIOYaeT B ceds LeNMM W 3a1add

KOPPEKIIMOHHOW paboThl
CoBepIIeHCTBOBaHHE IBUKEHHUI 1 CEHCOMOTOPHOTO Pa3BUTHSL:
> pa3BUTHE MEITKOW MOTOPUKHU KHCTH U TIAJIBIIEB PYK;
> pa3BUTHE HABBIKOB KaJuIUTrpaduu;
Koppexkiusi OT/IeNbHBIX CTOPOH MCHXUYECKOM JeITeIbHOCTH:
> Pa3BHUTHUE 3PUTEILHOTO BOCIIPUATHS U Y3HABAHHS;



pa3BUTHE 3PUTEIHLHON MaMSATH U BHUMaHUS;

pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN U OPUEHTAIUY;
pa3BUTHE NPEICTABICHUN O BPEMEHU;

pa3BUTHE CITyXOBOTO BHUMAaHUS U MaMSITH;

Pa3BuTHE OCHOBHBIX MBICIUTENIBHBIX ONEPALIUi:

YV V VYV

> (opMHpOBaHKE HABBIKOB COOTHOCUTEIIBHOTO aHATN3A,;

> pa3BUTHE HABBIKOB IPYNIUPOBKHU U Kilaccuukauuu (Ha 6a3e oBiaeHUS
OCHOBHBIMH POJIOBBIMH TTOHSITHIMH );

> (dbopMupoBaHHE yMEHHUS padOTATh MO CIOBECHOM M MUCbMEHHOMN UHCTPYKLIUH,
AITOPUTMY;

> (dbopMUpOBaHNE YMEHUS INIAHUPOBATH CBOIO ACSITELHOCTD;

Pa3ButHe pa3znuyHbIX BUI0B MBIIIUICHUS:
> pa3BUTHE HATJISIHO-00PAa3HOTO MBIIUICHUS;
> Pa3BUTHE CIIOBECHO-JIOTMYECKOTO MBIIIICHHS (YMEHUE BUJETh U YCTAHABINBATH

JIOTUYECKHE CBSI3U MEXKY ITpeIMETaMU, SIBICHUSMU U COOBITUSMH).
Pacmiupenue npencraBiennii 06 OKpysKaroIieM U 000raIieHle caoBaps.
Koppekuust uHANBUAYAIbHBIX TPOOETOB B 3HAHUAX

AnanTtupoBanHas pabouas mporpamma «buosnorus» npegycmarpuBaet quddepeHIIHAIHIO
o0pa3oBaTeNnpHOr0 Marepualia, TO €cTb OTOOp METOIOB, CpPEICTB, IMPUEMOB, 3aJaHUM,
VIPa)XKHEHUH, COOTBETCTBYIOIIUX YPOBHIO TCHUXO(PH3MUECKOTO pPA3BUTHSA, HAa MPAKTUKE
00ecreunBaIIUX YCBOCHHE 00yJaronuMucs oopazoBatenbHoro Marepuana. Juddepennuanus
POrPaMMHOTO MaTepuana COOTHOCHTCA C IuddepeHiuranueii KaTeropud OO0YYarommxcs B
COOTBETCTBUM CO CTCHECHBbIO BBIPAKEHHOCTH, XapaKTepoM, CTPYKTypOll  HapyIICHHS
IICUXUYECKOT0 pa3BuThd. [l obecrnieyeHus: CUCTEMHOrO0 YCBOEHHS 3HAHUM IO MpPEAMETY
OCYILIECTBIISETCS:
yCUJICHUE MTPAKTUYECKON HAMPaBICHHOCTH N3y4aeMOT0 MaTepHarna;

BBIJIETICHUE CYIIHOCTHBIX TPU3HAKOB U3y4aeMbIX SBJICHU;

OII0pa Ha KU3HEHHBIIN ONBIT peOeHKA;

OIopa Ha 0ObEKTUBHBIE BHYTPEHHHE CBSI3U B COJIEPKAHUU U3y4aeMoro MaTepuasa B
pamKax mpeamera,

co0uroIeHre He0OOXOAMMOCTH U JOCTATOYHOCTH MPH OIpeesIeHUH 00beMa H3y4yaeMoro
MaTepuaia,

aKTUBU3AIMs TO3HABATEIbHON JESATEIbHOCTH O0yJaromuxcs,

(bopMUpOBaHKE MIKOJBbHO-3HAUUMBIX (DYHKIMN, HEOOXOAUMBIX JJIsl PeIIeHUs] y4eOHbIX
3a1a4

Coneprkanrie IporpaMMbl HaMpaBlIeHO Ha ocBoeHue ydamuMmucs ¢ 3[1P 6a30BbIX 3HaHUN U
¢dopmupoBaHre 0a30BBIX KOMIETEHTHOCTEH, YTO COOTBETCTBYET OCHOBHOM 00Opa3oBaTesbHON
IIporpaMMe OCHOBHOTO 00111ero 00pa3oBaHusl.

KoHuenTyanbHble OCHOBBI, LEIM M 33Jayd HM3y4eHHUs OHOJIOTHM, COJIEpKaHUE U
TpeOOBaHUSI K YpPOBHIO MOJTOTOBKM OOYYalOIIMXCS, OMHMCAHHBIE B Mporpamme, Jiexalled B
OCHOBE JITaHHOM, COXpaHeHbl. TeMbl U KOJINYECTBO YACOB COOTBETCTBYET TEMAaM U KOJIUYECTBY
4acoB B aBTOPCKOi nmporpamme. CKOPpEKTUPOBaHBI TEMBI JIAOOPATOPHBIX U MPAKTHUYECKUX padoT,
BKJIFOYEHHBIX B COOTBETCTBYIOIIME TEMbI YPOKOB. BONBIIMHCTBO 1a00PAaTOPHBIX U MPAKTUUYECKUX
paboT sBISAIOTCS (parMeHTaMH yYPOKOB U HE TPeOYIOT JOMOJHUTEIBHBIX YY€OHBIX YacOB, HUX
CoJiepKaHue COOTBETCTBYET MaTepHalIbHON 0a3e LIKOJIBI.

Ha ypokax mnpoBoAsTcs JeMOHCTpallMd MNPUPOJAHBIX OOBEKTOB U OMBITHI €
UCIOJIb30BAaHUEM pPa3HbIX CpEeACTB OOy4YeHHUs C Y4YeTOM MarepHalbHOM 0a3bl, B TOM 4YHUCIE
TaOJIMII, HATYpaAIbHBIX 0OBEKTOB, MOJIENIEH, MYJISKEeH, KOJUIEKINH, BUCO(UITBMOB.

YVV VYV VVVYV

O01mas xapakTepucTHKa y4eOHOIr0 nmpeaMera

B nporpamMme paCKpbIBarOTCs O6IJ_II/Ie TCOPCTUUCCKHUEC BOIIPOCHI, COCTABJIAIOIINC BayKHBIN
KOMIIOHCHT 06H1€‘I€HOBGLIGCKOI>'I KYJBTYPhI: KJICTOYHAsA TEOpHs, B3aNMMOCBA3b CTPOCHHUA H



GyHKIMI oOpraHu3Ma, YpPOBHHM OpraHHM3allid >KUBOM MPUPOABI, YydeHHe OO0 3BOIIOLUU
OpPraHUYecKOro MHpa, MHOroobpasue M KilacCU(UKALUs OPraHU3MOB, HSKOJOTUYECKUE
3aKOHOMEPHOCTH. OTH TEOPETHUYECKHE IOJIOKEHHUSI KOHKPETU3UPYIOTCS U YIayONsIfoTCs Mpu
paccMOTpeHUH MHOT000Pa3Hst OPraHU3MOB BCEX IIAPCTB KUBOM MPUPOJIBI.

B nporpamme ucnonb3yercs pyHKIIMOHATBHBIA MOAXO0]I IPU PACCMOTPEHUH OPTraHU3MOBHU
MHOT000pa3usi OPraHMYecKOro Mupa. JTO IO3BOJIAET YJIENATh OOJbIIe BHUMAHHUS BOIPOCAM
oOMeHa BEIIECTB, POCTa, PA3BUTHUS U PA3MHOXKEHHS OPraHHW3MOB, OTHOCSIIMXCS K Pa3HbIM
[[apcTBaM KUBOU MPUPOAbI. Takol MoaXo]l MO3BOJISET 00OCHOBATH HEOOXOIUMOCTh COXPAHCHHUS
pa3zHoo0pa3usi OPraHuYEeCKOro MUpa U 3allUThl OKPYKAIOIIEH Cpelibl.

CHUCTEeMHO-CTPYKTYPHBII ~ MOAXOA TP HM3YyYCHHMH MHOrooOpasvsi M HBOIIOIUH
OpPraHUYECKOT0 MUPA AT BO3MOKHOCTh PacCMaTPUBATh OTJEJIbI pACTEHUI U TUIIbI dKUBOTHBIX HE
TOJBKO KaK 3JEMEHTBHl CHUCTEMbl OPTaHMYECKOTO MHUpa, HO M KakK J3Tamlbl SBOJIOLUHN KUBOKH
MIPUPOABI U KaK KOMIIOHEHTHI €JMHON IKOJIOTUYECKOM CUCTEMBI, 00bEKTHI X035HCTBEHHOM
JeSITeIbHOCTH YEJI0BEKA.

[Ipy wW3yyeHMH KOHKPETHBIX BHJOB IOKAa3bIBAa€TCS HUX MPHUCIOCOOICHHOCTh K Cpele
obuTaHus, cpeaoolpasyroniee U peCypcHOe 3HaUe€HHE B AKOCHCTEMAax, MEPhl COXPAHEHUS BUIIOB
MyTEM PEryJIsLUN UX YUCICHHOCTH.

OOwmuit 0030p oOpraHM3Ma 4YejloBEKa MOATrOTaBIMBACT YYAIIUXCS K PAaCCMOTPEHHIO
MEXaHW3Ma pEryJslUu MPOLECCOB >KU3HeAedaTenbHOCTU. [IpumeHeHne (QYHKIMOHAIBHOTO
M0JIX0/1a TIOBBIMIAET YPPEKTHBHOCTH (POPMUPOBAHHS TOHATHS 00 OPraHU3ME KaK O SAMHOMIIEIIOM,
MO3BOJISIET COPUEHTHPOBATH YUAIIUXCS HA 3I0POBBIM 00pa3 xKU3HU.

3aBepiraerca HM3yuyeHHE Kypca OHOJOTMM B OCHOBHOW IIKOJE PacCMOTPEHUEM
00111e010IOrMYeCKUX 3aKoHOMepHOCTe. CBefieHrst 00 YPOBHSAX OpraHU3alliy >KU3HU, BOJIOLUU
00001Iar0TCs, YTIYOJISIFOTCS U PACIIUPSIOTCS. 3aKaHINBACTCS KypC OMOJIOTHH B
OCHOBHOM MIKOJIE M3YUYE€HHUEM 3KOJOTHYECKHX 3aKOHOMEPHOCTEH, 0000IICHHEM U YIIIyOJeHuEM
3HaHUU 00 ’KOocHcTEMax U Ouocdepe, 0 MEpax COXpaHEHUs! PABHOBECHUS B HUX.

Jliisa mpruoOpeTeHus] MPaKTHUYECKUX HABBIKOB 10 MCIOJIB30BAaHUIO MOJIYYCHHBIX 3HAHUN U
TIOBBIIICHUS] YPOBHS 3HAHWI B Pa0OYyI0 MPOrpaMMy BKIIFOYCHBI TaOOpaTOPHBIE U MPAKTUYECKHE
pabotsl. JIabopaTopHbIe U pakTHUYeCKHe paboThl MPOBOIATCA MOCIE TOAPOOHOT0 MHCTPYKTaKaH
O3HAKOMJICHUS YYAIIHXCS C YCTAaHOBJICHHBIMH ITPABUIIAMH TEXHUKH 0€30T1aCHOCTH.

Cucrema ypoKoB COPMEHTHUPOBaHA HE CTOJBKO Ha Mepeavy roTOBBIX 3HAHUH, CKOJIBKO Ha
dhopMHUpOBaHHE AKTUBHOW JIMYHOCTH, MOTHBHUPOBAHHOW K CaMO0Opa3oBaHUIO, 00Jagaromei
JOCTaTOYHBIMHA HaBbIKAMHM K CaMOCTOSITEIbHOMY IOMCKY, OTOOpY, aHaJINW3y M HCIIOJIb30BAaHUIO
nH(pOpMaLIHH.

[lpy wW3ydyeHUM pAaHHOrO TMpenMeTa Yy OOYYalOIIMXCSl OCYILIECTBISETCS aKTHBHOE
(dbopMupoBaHue 6a30BbIX Y4€OHBIX KOMIIETEHIINNA:

> CTaBUTh LIEJIb U OPTraHU30BBIBATH €€ JOCTH)KEHUE, YMETh MOSCHUTH CBOIO LIEJIb;
OpraHW30BBIBATh  IUIAHUPOBAHHME, aHAIM3, pedIeKCHio, CaMOOIIEHKY CBOel  yudeOHo-
MO3HABATENbHOM JAEATeNbHOCTH; 3a/laBaTh BOMNPOCHI K HaOioJaeMbIM (hakTaMm, OTHICKHBATH
NPUYMHBI SBJICHWH, 0003HAuaTh CBOE ITOHMMAaHWE WJIM HEMOHWMAaHHWE 110 OTHOIIEHHWIO K
u3yyaeMoi mpoOiemMe; CTaBUTh MO3HABATENbHbIE 33Jaul; BIAJETh U3MEPUTEIbHBIMU HaBBIKAMU,
paboTaTh ¢ HHCTPYKIMSIMH; OTMCHIBATH PE3YIIbTATHI, JOPMYITUPOBATH BEIBOJIBL; BBICTYIIATh YCTHOM
MUCBMEHHO C Pe3yJIbTaTaMU CBOETO MCCIIEIOBAHUSA C UCIOIb30BaHUEM KOMIBIOTEPHBIX CPEACTBHU
TEXHOJIOTUH (TEKCTOBBIE M TpaduyecKre penaKkToOphl, MPE3CHTAINH); UMETh ONBIT BOCIPHSITHS
KapTUHBI MUDA,

> BJIaaCTh croco0aMu COBMECTHOM ACATCIIbHOCTH B I'PYIIIIC, MIpHUEMaMU JEeUCTBUI B
CUTyalusIx O6HleHI/I$I; YMCHUSAMHU UCKATh N HAXOJUTh KOMIIPOMHUCCEHI,
> BJIaACTh HAaBbBIKAMH paGOTH C Pa3JIMYHBIMHA UCTOYHUKAMU I/IH(bOpMaL[I/II/II KHHUT'aMH,

yueOHUKaMH{, CIpaBOYHUKAaMH, aTjiacaMH, KapTaMmH, SHUUKIoNenusMu, cioBapsmu, CD-Rom,
WHTepHeT; caMOCTOSTENbHO UCKATh, U3BJIEKATh, CHCTEMAaTU3UPOBATh, aHATU3UPOBATh U OTOUPATh
HEO0OXOIMMYIO /JIsl pellleHrs Y4eOHBIX 3a/1a4 HH(GOpPMAIUIO, OPraHU30BbIBATh, IPEOOPa30BBIBATS,
COXPAHATH U IIEpeaBaTh €¢;



> MO3UTUBHO OTHOCUTHCSI K CBOEMY 3/I0POBBIO; BIAAETh COcOOaMu (U3HUECKOTO
CaMOCOBEPILIEHCTBOBAHMS, YMOLIMOHAIIBHON CaMOPETYIISILIMM, CAMOIIOAAEPKKH M CAMOKOHTPOJIS;
3HAaTh U NPUMEHATH MpPaBUJIA JINYHOW TMTUEHBI, YMETh 3a00TUTHCA O COOCTBEHHOM 37I0POBbBE,
JMYHON 6€30IaCHOCTH; BIIAJIETh CIIOCO0AMH OKa3aHUs MEPBON METUIIMHCKOM MTOMOIIH

> BIIQJICTh 3HAHUSMU O S>KMBOH MpHUpOAE, OOMMMH METOJaMHU €€ H3ydeHHUs,
y4eOHBIMU YMCHUSIMH,
> chopMUpOBaTh CHUCTEMY 3HaHUW 00 OCHOBAxX >KU3HU, PA3MHOXKEHUU U Pa3BUTHH

OpraHnu3MOB OCHOBHBLIX LIAPCTB JKHUBOH IprUpoOaAbI, 3BOJIFOIUHN, SKOCUCTEMAX, UTO HCO6XOHI/IMO JJIA
OCO3HaHHA ILICHHOCTHU OHOI0TMYECKOTO p83H006paSI/I$I Kak YHHKaHBHOfI u 6CCHCHHOﬁ qaCTu

ounochepsr;

> THTHEHUYECKOE M 9KOJIOTHUYECKOEe BOCIIUTaHKE, (OPMUPOBAHHUE 3I0pPOBOTO 00pa3a
’KHM3HH, CIIOCOOCTBYIONIETO COXPAHEHUIO (PM3HYECKOTO M HPABCTBEHHOT'O 3/I0POBBS YEIIOBEKA;

> bopMUpOBaHUE IKOJOTMYESCKON TPAMOTHOCTHU JIFOJICH, 3HAIONIMX OHMOJOTHYECKUE

3aKOHOMEPHOCTH, CBSI3M MEXJY XUBBIMM OpraHM3MaMH, WX SBOJIOLUIO, IIPUYHUHBI BUJIOBOTO
pasHoOOpa3us;

> YCTaHABJIMBATh T'APMOHMYHBIE OTHOIIEHUS C MPUPOAOH, OOILIECTBOM, CaMUM
co0Oif, cO BCeM JKMBBIM KaK IJIABHOM LIEHHOCTbIO Ha 3emile, OTpa)kaTb TI'yMaHHUCTHUYECKYIO
3HAYUMOCTb MPHUPOABI M LIEHHOCTHOIO OTHOIIEHUS K JKMBOM IpPHUPOAE KaK OCHOBE
9KOJIOTHYECKOT0 BOCIIUTAHUS [IKOJILHUKOB;

> pa3BUTHE JMYHOCTH Y4YalUXCs, CTPEMJIEHUE K IPUMEHEHHI0 OHOJOTMYECKUX
3HAaHUW Ha MPaKTUKE, K YYaCTUIO B TPYAOBOM NEATENHHOCTH B 00JaCTU MEIUIIMHBI, CEIbCKOTO
XO035ICTBa, pallMOHAIBHOIO IPUPOJIONOIB30BAHUS U OXPaHbl IPUPO/IBL;

Kypc Owomornm Ha CTymeHH OCHOBHOTO 0Omiero oOpa3oBaHWs HamNpaBiIeH Ha
dbopMHpOBaHHE Yy YYAIIMXCS TPEACTABICHUH 00 OTIMYUTENFHBIX OCOOCHHOCTSX >KHBOM
MPUPOBI, €€ MHOTOOOPa3UH M SBOJIOIHH, YEeNIOBEKE Kak OMoconuanbHOM cyiiecTBe. OCHOBY
CTPYKTYPUPOBAHUS COJIEPKAHHUS Kypca OMOJIOTMH COCTaBISIOT BEAYIIHE CHCTEMOOOpa3yromue
UIeH — OTIMYUTEIbHBIE OCOOCHHOCTH >KMBON MPHUPOMBI, €6 MHOrooOpasue U SBOJIONHS, B
COOTBETCTBUM C KOTOPBIMHU BbIIEICHBI OJIOKHM cojaep:kaHus: lIpu3HaKu >KMBBIX OpPraHHU3MOB;
Cuctema, MHOrooOpasue 1 3BOJIOLUS KUBOW MPHUPObl; UeToBeK U ero 3710poBbe; B3aumocsasu
OpPraHU3MOB M OKPYKarOLIEH CpeJibl.

N3yuenne OMONOTMM Ha CTYNEHM OCHOBHOIO 0OILIero oOpa3oBaHUS HAIPaBICHO Ha
JOCTUKEHHE CIETYIOIINX LENe:

1. OCBOEHME 3HaHWM O >KMBOW NPUPOJE M TPUCYIIUX €H 3aKOHOMEPHOCTSX;
CTPOEHHH, KU3HEJEATEILHOCTH U CPeo00pasyroel posid KUBbIX OpPraHU3MOB; YEJIOBEKE Kak
OMOCOIIMAIFHOM CYILECTBE; O POJM OUOJIOTMYECKOM HayKh B MPAKTUYECKOH JeSTETbHOCTH
J0JIeH; MeToax MO3HaHMsI )KUBOM MPUPOIBL;

2. OBJIAJICHHE YMEHUSMU TPUMEHATH OHOJNOTHYECKHE 3HAHUS AN OOBSCHEHHS
MIPOLIECCOB U SIBJIEHUN KUBOM NPUPOJBI, >KU3HEAEATEIHBHOCTH COOCTBEHHOTO OpraHHU3Ma;
HCIOJIb30BaTh UH(OPMAIIMIO O COBPEMEHHBIX JOCTUKEHHIX B 007acTU OMOJIOTUU U IKOJIOTUH, O
(akTOpax 3/IOpPOBbSI U PHCKA; padOTaTh C OMOJOTHYECKUMH TPUOOpaMH, WHCTPYMEHTAMH,
CIPaBOYHHKAMH; TMPOBOIAUTH HAOMIOJEHUS 32 OHOJIOTMYECKMMH OOBEKTAMH U COCTOSHUEM
COOCTBEHHOT'0O OpraHu3Ma, OMOJIOrHYeCKHUEe SIKCIIEPUMEHTHI;

3. pa3BUTHE T[O3HABATEIbHBIX HWHTEPECOB, HMHTEIUIEKTYaJbHBIX W TBOPYECKUX
CIOCOOHOCTEH B Mpoliecce NpoBeAeHHs HAOIIOASHHM 3a )KUBBIMU OpraHu3MaMHy, OMOJIOTHYECKUX
HKCIIEPUMEHTOB, padOTHI ¢ PA3IMYHBIMUA UCTOYHUKAMU UHHOPMAITUY;

4. BOCIIMTAHUE TMO3UTHUBHOIO ILIEHHOCTHOIO OTHOLICHUS K JKHUBOW NPUPOJE,
cOOCTBEHHOMY 37I0POBBIO H 3JJ0POBBIO IPYTUX JIFOJIEH; KYIbTYphI IIOBEICHUSI B IPUPO/IE;
5. UCIOJIb30BaHNE MPUOOPETEHHBIX 3HAHWN W YMEHHUM B MOBCETHEBHOW >KU3HH JUIIS

yX0/a 3a PacTeHUSIMH, TOMAIIHUMHU >KUBOTHBIMHU, 3a00Thl O COOCTBEHHOM 37I0POBbE, OKa3aHUs
nepBoil momomu cebe M OKPYXKAIOUIUM; OLEHKH MOCIEACTBHA CBOEH NEATETBHOCTH I10
OTHOILLICHUIO K MPUPOAHON cpenie, COOCTBEHHOMY OpraHW3My, 37I0POBBIO JIPYTUX JIFOJCH; IUIs
COOJIIO/ICHHSI TTpaBUJI TIOBEACHUSI B OKpY’KaloIIel cpejie, HOpM 370pOBOro oOpas3a >KU3HH,



PO UITAKTUKH 3a00JIEBaHMM, TPAaBMAaTU3Ma U CTPECCOB, BPEAHBIX NMpuBbIYeK, BUYU-undexun.
B nporpammy nzyuenust Ouonoruu 6-9 Ki1accoB BXOAUT HECKOIBKO KYPCOB:

6 xitacc — kype «buosorus. XXuBoi opranuzmy»,

7 knacc — kypc «buosiorust. MHOroo0pasue KUBbIX OpraHU3MOBY,

8 kiacc — kypc «buonorus. Yenosek»,

9 kiacc — kypc «buosorus. O01mye 3aKOHOMEPHOCTHY.

Onucanue MecTa y4e0HOI0 npeiMeTa B y4e0HOM IJIaHe

[To yueOHOMY IIaHYy IIKOJIbI HAa U3ydeHUE OMOJIOTHH OTBOIUTCS
B 6 Kj1acce - 68 yacoB B roJ (2 yaca B HEJIEIO).
B 7 Kiacce - 68 yacoB B roj (2 yaca B HEIETIIO).
B 8 Kitacce - 68 uyacoB B roj (2 yaca B HEJEIIO).
B 9 kiacce - 68 yacoB B roj (2 yaca B HEJCITIO).

Conep:xanue nporpammbl «buosiorusi. /Kupoii opranusm».
6 kuacc (68 yacos, 2 yaca B HeJ€JI10)

Pa3znesn 1. CTpoeHue u cBOWCTBA KUBBIX OPraHU3MOB (22 4acoB)

Tema 1.1. OcHOBHBIE CBOIICTBA )KMBbIX OPraHU3MOB (2 1)

Mmuoroo6pa3ue >KuUBbIX OpraHu3MoB. (OCHOBHBIE CBOWCTBA JKHMBBIX OPIaHHU3MOB:
KJIETOYHOE CTPOCHHUE, CXOIHBIH XMMHYECKHH COCTaB, OOMEH BELIECTB M DHEPIUH, IMHUTAHUE,
IBIXaHUE, BBIICTICHUE, POCT U Pa3BUTHE, Pa3ApaKUMOCTh, IBUKECHUE, pa3MHOKCHHUE.

Tema 1.2. XumMuueckuii cocTaB KJIeTOK (2 1)

CopepxaHve XMMHYECKMX JJIEMEHTOB B KieTrke. Bopa, apyrue HeopraHnuuyeckue
BEIIECTBA, UX POJIb B JKU3HENEATEIbHOCTH KJIETOK. OpraHmyeckue BeIIecTBa: OCNIKH, >KUPBHI,
YIII€BObI, HYKJIEMHOBBIE KHCIIOTHI, X POJIb B KIETKE.

JlabopaTopHbie paGoThI

OrmpezienieHne cocTaBa CEMSH MIIEHUTIBI .

Tema 1.3. CTpoeHune pacTuTeILHON U (KHBOTHOM KJI€TOK (2 1)

Krnerka — anemenTapHas eauHuLa KuBoro. besbanepusie u saepHblie kiaeTku. CTpoeHue u
GYHKIIUU Aapa, MUTOIUIa3Mbl U €€ OPraHOUAOB. XPOMOCOMBI, WX 3HaueHHE. | OMOJIOTHYHBIE
XPOMOCOMBI.

Bupycvt — nexnemounas gpopma sicusnu. Paznuyus 6 cmpoenuu pacmumenbHoU u
JHCUBOMHOU KIEMOK.

JlabopaTopnasi paGora

CtpoeHnue KIETOK KUBBIX OPTaHU3MOB (Ha TOTOBBIX MUKpOIIperapaTax)™.

Tema 1.4. Jlenenue KiaeTku (2 1)

JleneHue KJIETKM — OCHOBa POCTa U Pa3MHOXKEHHUS OpPraHuzMoB. (OcHOGHble 3mansi
oenenus kiemok. Mumo3s. OcnosHule smansi mumo3sa. CywHocms meuosa, e2o buonocuieckoe
3HaueHuUe.

JleMOHCTpanusi MUKPOIIpenapaToB MUTO3a, XPOMOCOMHOI'0 Ha0opa ueoBeka,
KUBOTHBIX U PACTEHUH.

Tema 1.5. Tkanu pacTeHHi H )KUBOTHBIX (2 1)

[Tonstue «rkanpy. KieTouHble >MEeMEHTHI M MEXKKIETOUHOE BEIIECTBO. THIBI TKaHEH
pacTeHuii, WX MHOTOOOpaszue, 3HA4YE€HUE, OCOOCHHOCTH CTPOCHHWs. THITBI TKaHEH >KMBOTHBIX
OpPraHU3MOB, UX CTPOCHUE U (PYHKIIHH.

JlabopaTopHble n npakTHYecKHe padoThI

TxaHM pacTUTEIHHBIX OPTaHU3MOB*.

TkaHU )KUBOTHBIX OPTaHU3MOB¥,

Tema 1.6. Opransl u cucremsl opranos (10u4)



[Tonsitne «opran». OpraHel IBETKOBOI'O pacTeHus. BHelIHee cTpoeHne U 3HaYEHUE KOPHS.
Bunel kopueii. KopHeBsle cucteMbl. Bunonsmenenns kopHeil. MUKpOCKOIINYECKOECTPOEHNUE KOPHS.

Crtpoenue u 3HaueHue moodera. [Touka — 3agarounslii mooder. JINCTOBBIC M I[BETOYHBIC
MTOYKHU.

Crebenb Kak oceBoii opran nodera. Bunmonsmenenus nobera. [lepenBukenue BemecTs
1o CTe0IIo.

Jluct. Crpoenne u ¢dynkmuu. IIpoctbie u cioxxHple JUCThA. L[BETOK, ero 3HavyeHHEe U
CTpoeHHUE (OKOJIOIBETHUK, THIYMHKH, ECTUKH). COLIBETHSI.

[Tnonpl. 3Hauenne u pasHooOpazue. Ctpoenue ceMsH. Tumbsl cemsiH. CTpoeHHE CeMsH
OJIHOJI0JIBHOT'O U JIBY/10JIBHOI'O PAaCTEHHUH.

Cucremsl opraHoB. OCHOBHBIE CUCTEMbBI OPTaHOB KMBOTHOTO OpraHU3Ma:
NUIIeBapUTeIbHAsl, KPOBEHOCHAS, JbIXaTeNIbHAs, BBIJICIUTEIbHASL, OIIOPHO — IBUTATENIbHAS,
HEpBHAasA, SHAOKPUHHAS, Pa3MHOKECHHUS.

JlaboparopHasi U IpaKkTHYecKHe padoThl

M3yueHne opraHoB IBETKOBOTO PAaCTEHUS*.

Pacnio3naBaHue opraHoB y )KUBOTHBIX *.

Tema 1.7. PacTeHusi ¥ J)KNBOTHBIE KaK LEJOCTHbIE CHCTEMBI (2 1)

B3aumocBsI3b KIE€TOK, TKaHEH 1 OpraHoB B opranu3max. JKuBble OpraHu3Mbl U
OKpYy’Karolas cpeja.

Paznen 2. ’KuszneaesaTeabHOCTH opranu3ma (36 yacos)

Tema 2.1. Ilutanue u numeBapenue (8 4)

CymHOoCTh NOHATHS «TUTaHue». OCOOCHHOCTH MUTaHUS PACTUTEIBLHOTO OpraHU3Ma.
[TouBenHnoe nutanue. Ponb kKopHs B MOYBEHHOM NuTaHUH. Bo3aymHoe nutanue (potocuntes).
3Havenue GorocuHTe3a. 3HaUCHHE XJI0POPUIIIA B TOTIOIMIECHUH COTHEYHON YHEPTHUH.

Oco0OeHHOCTH TUTaHUS JKUBOTHBIX. TpaBOSAHBIC J>KUBOTHBIC, XWINHUKH, TPYIOCIHI;
CUMOMOHTBI, TAPA3HTHI.

[IumeBapenue u ero 3HadeHue. OCOOEHHOCTHM CTPOEHUS MUIIEBAPUTENbHBIX CHUCTEM
KUBOTHBIX. [IunieBapuTenbHbIe PEPMEHTHI U UX 3HAUCHUE.

JleMoOHCTpanus J1€HCTBUSL KEIYAOYHOIO COKa Ha OEJOK, CIIOHBI Ha KpaxMall; OIbITa,
J0Ka3bIBaroiero o0pa3oBaHUe Kpaxmalla Ha CBETY, MOTJIOIICHHWE YTIIEKHCIIOTO Tra3a JTUCThSIMU;
pOJIU CBETA U BOABI B )KM3HU PACTEHUM.

Tema 2.2. Ipixanue (3 4)

3HaueHue apixaHus. Ponb Kucmopoaa B MpoIecce pacilieneHus OPraHuueCKuX BEUIECTB
1 ocBOOOXKIeHUS dHepruu. Tumbl apixanus. Knerounoe neixanwe. [pixanue pactenuit. Poib
YCTBUI[ U YEUEBHUYEK B MpOLIECCE AbIXaHUs pacTeHUU. JIpixaHue KUBOTHBIX. OpraHbl JbIXaHUS
YKUBOTHBIX OPTaHU3MOB.

JleMOHCTpaMA ONBITOB, WIUTFOCTPUPYIOIINX JIBIXaHUE MPOPACTAIOUIUX CEMSH, AbIXaHUE
KOpHEil; 0OHapyKe€HUE YIJIEKHCIIOro ra3a B BbIJIbIXa€MOM BO3JIyXe.

Tema 2.3. IlepenBu:kenune BemecTs B opranusme (4 1)

Ilepenoc BemiecTB B opraHusme, ero 3HaueHue. [lepenBukeHue BELIECTB B PACTEHHH.
Oco6eHHOCTH CTPOEHHS OPraHOB pacTEeHH, oOecreunBaroMX mpolece nepeHoca BeuiecTs. Poib
BOJIbl M1 KOPHEBOTO JIABJICHUS B IPOIIECCE MIEPEHOCA BEIECTB.

OcobeHHOCTH TiepeHoca BEIIECTB B OpraHM3Max >KMBOTHBIX. KpoBeHOcHast cuctema, ee
CTpoeHue, QyHKIUH.

['emonmumda, KpOBb U COCTABHBIE YacTH (TU1a3Ma, KJIETKUA KPOBH).

IIpakTHyeckas padora

[TepenBuxkeHne BOABI 1 MUHEPAIbHBIX BEIIECTB MO CTEOI0™.

JleMOHCTpanus OIbITa, WITIOCTPUPYIOLIETO MyTH MEPeIBUKEHUSI OpraHNYEeCKHUX BELIECTB
1o cTe0JII0; CTPOSHHE KIETOK KPOBH JIATYILKH U YeJIOBEKa.

Tema 2.4. Boinenenue (4 1)

Poub BbIieNIeHNS B ITpoLiecce JKU3HEIEATEIbHOCTH OPraHU3MOB, IPOIYKTHI BbIIECTICHUS Y



pacTeHui U )KUBOTHBIX. Briienenue y pacrenuil. Beigenenue y ;kuBOoTHbIX. OCHOBHBIE
BBIJICIUTENIbHBIE CUCTEMBI y KUBOTHBIX. OOMeH BemiecTB U 3Hepruu. CyIHOCTh U 3HAUYEHUE
oOMeHa BemiecTB ¥ 3Hepriur. OOMEH BeIeCTB Y paCTUTEIbHBIX OpraHu3MoB. OOMEH BeIEeCTB Yy
KUBOTHBIX OPTraHU3MOB.

Tema 2.5. OnopHble cucTeMbl (2 1)

3HayeHHUEe OINOPHBIX CHCTEM B JKU3HU OpraHu3MoB. ONOpHBIE CHCTEMBl PACTCHMH.
OnopHele cuCTEMbI XUBOTHbIX. HapyXHbIi M BHyTpeHHUH ckeneT. ONOpHO-IBUraTelibHas
cucTeMa I03BOHOYHBIX.

JlaGopaTropHas padora

Pa3zHo00pa3ue OnopHBIX CUCTEM KUBOTHBIX.

JleMOHCTpanusi CKEJIETOB MIIEKONMTAIOLIUX, PAaCHUIOB KOCTEM, PAKOBHH MOJLIKOCKOB,
KOJIJICKI[M HACEKOMBIX.

Tema 2.6. /IBuskenue (2 1)

JIBI>keHMe Kak BakKHEHIIasi 0COOCHHOCTh )KMBOTHBIX OPTaHU3MOB. 3HAUEHUE
JBUTATEIbHOW AaKTUBHOCTH. MeEXaHM3MbI, OOECIIEUMBAIOLINE JIBUKCHHE MXHBBIX OPTraHH3MOB.
JIBH>KEHME OJJHOKJIETOUYHBIX U MHOTOKJIETOYHBIX )KUBOTHBIX. JIBUraTeIbHbIE PEAKLIUN PACTEHU.

JlabopaTopHble U MPaKTH4YeCKHE PadOThI

JIBmxenue nHdy3opuu TyQenbKu.

IlepemenieHue 10K 1€BOTO YEPBSI.

Tema 2.7. Peryasinusi mpoueccoB sku3HeaesiteJbHocTH (5 1)

KusneneaTenbHOCT OpraHM3Ma M €€ CBSA3b C OKpyXaroumen cpenou. Perymsanus
IIPOLIECCOB JKU3HEAEATEIbHOCTH OpraHu3MoB. Pa3apaxumocts. HepBHas cucrema, 0COOEHHOCTH
crpoenusi. OCHOBHBIE TUIIBI HEPBHBIX CUCTEM. Peduiekc, HHCTHHKT.

OHAOKpHHHAs cucTeMa. Ee poib B perynsunu npoueccoB KU3HeAeITeNbHOCTH. JKenes3sl
BHYTPEHHEN cexpelnu. POCTOBBIE BellecTBa paCTEHUM.

JleMOHCTpanusi MUKPOIpPENapaTOB HEPBHOM TKaHW, KOJEHHOTO W MHIaTelbHOrO
pediiekcoB, Mopeneil HEPBHBIX CHCTEM, OPraHOB UYYBCTB pPACTEHHH, BBIPAIIEHHBIX MOCIE
00pabOTKH POCTOBBIMHU BEILIECTBAMHU.

Tema 2.8. Pa3muoxenue (4 1)

buonoruueckoe 3HaueHue pa3MHOXKEHMs. Buiel pasmHokeHus. becrnonoe pa3MHOXEHHE
KUBOTHBIX (JI€JIEeHUE MPOCTENIINX, TOYKOBaHUE TUPHI). becnonoe pazMHOXKeHHE pacTeHUH.
ITonoBoe pazMHoO)keHHe opraHu3MOoB. OCOOEHHOCTH MOJIOBOT0 Pa3MHOXKEHUS KUBOTHBIX. OpraHsl
pasMHokeHud. llonmoBble knerku. OmogorBopenue. IlomoBoe pa3sMHOXKEHUE PpacTEHH.
Pa3smHOXkeHue pacTeHnii ceMeHaMu. LIBETOK Kak OpraH MoJ0BOr0 Pa3MHOKEHUS; COLBETHSI.
Omnbuienue, ABOITHOE oTuIo0TBOpeHre. OOpa3oBaHUE MIIOJAO0B U CEMSH.

IIpakTuyeckas padora

BereratuBHOE pa3MHOKEHHE KOMHATHBIX PaCTEHUI ™.

JleMoHcTpanusi cnoco00B pa3MHOKEHHUS PaCTEHUI; pa3HOOOpa3Hsl U CTPOCHUSI COLBETHUH.

Tema 2.9. Poct u pa3Burue (4 4)

Poct n passutne pacrenmil. UanuBunyansHOe pasButue. PacnpocTpaHeHue IUIOLOB U
cemsiH. COCTOSIHME TIOKOSI, €r0 3HaUE€HUE B KU3HU PACTEHHUM. Y CIIOBUS IPOPACTAHUS CEMSH.
[Tutanue u poct HpPopocTKOB. OCOOEHHOCTH pa3BUTUS JKUBOTHBIX OpraHuW3MoB. PasBurtue
3apojpliia (Ha nmpumepe naHieTHuka). [loctamOproHanbHOe pa3BUTHE KUBOTHBIX. [Ipsimoe u
HENpPsSIMOE pa3BUTHE.

JlabopaTopHble n npakTHYecKHe padoThI

[Tpsimoe 1 HenpsIMOe pa3BUTHE HACEKOMBIX (Ha KOJIEKIIMOHHOM MaTepuaie)®.

JleMoHcTpanus crioco00B pacipoCTpaHEHUS TUIO/I0B U CEMSIH; MPOPACTaHUE CEMSH.

Paznen 3. Opranusm u cpena (4 yaca)

Tema 3.1. Cpena oouranusi. ®akrops! cpenbi (2 1)

Bnusinue ¢GakTopoB HeXHBOM Npupoibl (TemrepaTypa, BIIaXXHOCTb, CBET) Ha JKHBbHIE
OpraHu3Msbl. B3aMOCBSA3H )KHUBBIX OPraHU3MOB.



JleMOHCTpaIusl KOJUISKIU#, HIUTIOCTPUPYIOIINX YKOJTOTHIESCKUE B3AMMOCBSI3H JKUBBIX
OpPraHU3MOB, MUIIEBHIC [ICTTH U CETH.

Tema 3.2. [Ipupoanbie coodiecTBa (2 1)

[pupomHOe coodIIecTBO U 3KocHcTeMa. CTPYKTYpa U CBSI3H B TPUPOIHOM COOOIIECTRE.
Lenu nutanus.

JleMOHCTpAIUS CTPYKTYPhI SKOCHCTEMbBI, MOJICIICH KOOI MYCCKIX CUCTEM.

Conep:xanue nporpammbl «buosiorusi. MHOrooopasue ;KUBbIX OPraHU3MOBY.
7 xJjacc (68 yacos, 2 yaca B He/1€J1I0)

Beenenne (3 4)

Mup KHUBBIX OPraHU3MOB. Y POBHH OpraHU3alUU U CBOMCTBA )KUBOT0. OCHOBHBICTIONOKEHUS
yuenuss Y. [lapBuHa o ectecTBeHHOM oTOOpe. EcTecTBeHHas cucreMa >KMBOHM NPUPOABI Kak
OTpa)keHHE PBOJIOLUH XKU3HHU Ha 3emie. LlapcTBa KuBOil mpupobL.

Pa3nen 1. LlapcTBo IIpokapuors (3 yaca)

Tema 1.1. MmHoroo6pa3ue, O0CO0O€HHOCTHM CTPOEHHSI M  NPOHUCXOMKIAEHHS
NPOKAPUOTHYECKUX OPraHu3MoB (3 1)

[Ipoucxoxaenne u HBomtouus OakTtepuit. OOmMe CBOWCTBA MPOKAPUOTHUYECKHUX
opranu3mMoB. MHoroob6pasue gopm Oakrepuii. OCOOEHHOCTH CTPOCHUS OAKTEPUATBHON KIICTKH.
[TonstTre o Tumax oOMeHa y mpokapuoT. OCOOEHHOCTH OpraHU3alluu U KU3HEIEATEIbHOCTH
MIPOKAPHUOT; PACIPOCTPAHEHHOCTh U POJIb B OHOIEHO3aX. DKOJIOTUYECKAsk POJIb U MEAULIUHCKOE
3HaueHue (Ha npuMepe npeacraBurTenei noauapcrsa Hacrosmue 6akrepun).

JdeMoHCcTpanus.

CxemMa BO3HHMKHOBEHHS OJIHOKJIETOYHBIX JYKAapHOT, MHOTOKJIETOYHBIX OPraHU3MOB;
pa3BUTHE LIAPCTB PACTEHUNW U JKUBOTHBIX, MPEACTABICHHBIX B yueOHHKEe. CTpOeHHE KIETOK
paznuyHbIX pokapuot. CTpoeHue u MHOrooOpasue OakTepui.

OcHoBHble TOHATHS. be3bsaepHbie (MPOKAPUOTHUYECKHE) KIETKU. DYKAPUOTUUYECKUE
KJIETKH, MMEIOIINE OTPaHWYCHHOE 000J0uKoi siapo. Kiletka — snmemeHTapHass CTPYKTypHO-
(GyHKIMOHATBHAS €JMHULIA BCETO )KUBOTO.

YMmennst. OOBSCHITD C MATEPUANTUCTHYECKUX TIO3UIIUI TPOIIECC BOSHUKHOBEHUS KU3HH
Ha 3eMJIe KaKk eCTeCTBEHHOE COOBITHE B ILIEMHU HBOJIOIMOHHBIX MpeoOpa3oBaHUil MaTepuu B
1enoM. XapakTepu3oBaTh OCOOEHHOCTH OpraHU3alMd KJIETOK MPOKAPHOT, aHAIM3UPOBATh UX
poib B 6uoneHo3ax. [IpuBoanTE MpUMepsl pacpoOCTPaHEHHOCTH MPOKApHOT.

Paznen 2. llapcTo I'puosi (4 yaca)

Tema 2.1. O6masi xapakTepucTHKa rpuoos (3 u)

[Tpoucxoxaenue u 3Bomonus rpudoB. OcoOOEHHOCTH CTPOESHHUSI KJIETOK IPUOOB.

OcHogHble uepmbl OpeaHU3AUUU MHO2OKIEMOYHbIX 2pu60o6. Omodenvi: Xumpuouomuxoma,
3uecomuxoma, Acxomuxoma, bBazuouomuxoma, Omuxoma;epynna Hecosepuiennvie 2puodbl.
OcoOeHHOCTH KHM3HEIESATEIbHOCTH M pacnpocTpaHeHue. Pomnb rpuboB B OuoleHo3ax U
XO3SMCTBEHHOM JI€ITEILHOCTH UeI0BEKa.

JemoncTpanusi. CxeMbl CTpOEHUS MPENCTAaBUTENEH Pa3IMUHbIX CUCTEMATUYECKUX MPYII
rpu6oB. Pasnuunble npenctaButenu napcrsa ['pulbl. CTpoeHHE IIOAOBOrO Teja MUIAIIOYHOTO
rpuba.

JlabopaTopHble n npakTHYecKHe padoThI

Ctpoenue miecHeBoro rpubda Mmykopa*.

Pacnio3naBanue cheJOOHBIX U SAOBUTHIX TPUOOB™.

Tema 2.2. Jinmaitnuku (1 1)

[lonatnue o cumOuoze. OOmass XapaKTePUCTUKA JHUINAHHUKOB. THIBI  CIIOEBHII
JUIIAHHUKOB; OCOOCHHOCTH >KM3HEAEATEIbHOCTH, PACIIPOCTPAHEHHOCTh M SKOJOTHYECKas poJib
JINIIAHUKOB.

JemoncTpanusa. CXxeMpl CTPOSHUS JTUIIAWHUKOB. Pa3muyHbIie TpeICTaBUTENH



JIMIIAaHUKOB.

OcHoBHble nonsitus. llapcTBa xuBOM mnpupoasl. JlosaepHble (IPOKaPHUOTUUYECKHE)
OpraHu3Mbl;  OakTepuu, LHAHOOAKTEpUU. ODYKAPHUOTHUECKUE OpPraHU3Mbl, HMEIOLINE
OrpaHUYEHHOE 000JIOUKOH AIPO.

YMmenust. OOBSICHATH CTpoeHHME TpuOOB M JHIIAHHUKOB. IllpuBomuTH mNpUMEpHI
pacrpocTpaHEHHOCTH T'PHOOB U JINIIAWHUKOB U XapaKTEPU30BaTh UX POJIb B OMOIIEHO3aX.

Paznen 3. llapcrBo Pacrenusi (16 yacos)

Tema 3.1. O6masi xapaKTepuCTHKA pacTenuii (2 1)

PacturenbHbIl OpraHu3M Kak LIEJIOCTHas cucrema. KieTku, TKaHHW, OpraHbl U CUCTEMBI
OpraHoB pacTeHMH. Perymsuus >KU3HENEATEIBbHOCTH pPacTeHHUH; (UTOropMoHbl. OcobeHHOCTH
KHU3HEIEATSIPHOCTH pacTeHuit; (oTocuHTe3, MUrMeHTHl. CHcTeMaTHKa pPAacTeHHH;, HU3IINE H
BBICILIME PACTEHUS.

JemoncTpanus. Pucynku yueOHUKA, TOKA3bIBAIOIINE OCOOCHHOCTH CTPOCHUS U
KU3HEICATCIBHOCTH DPA3JIMYHBIX IPENCTABUTENEH LapcTBa pacTeHUil. CXeMbl, OTpakarolmue
OCHOBHbBIE HAIIPABJICHUS 3BOJIIOLNU PACTUTENBHBIX OPTaHU3MOB.

Tema 3.2. Huzume pactenust (2 4)

Bonopocnu kak apeBHeiias rpynna pacreHuil. OOuiast XxapakTepUCTHKa BOJOPOCIIEH.
Ocob6ennoctu crpoeHus tena. OTHOKIETOYHbIE U MHOTOKJIETOYHBIE BOJOPOCIU. MHOroobpasue
BOJIOPOCIICH: oTnenbl 3ejeHbie Bojopociu, bypsie u Kpacusie Bogopocnu. Pacipoctpanenue B
BOJIHBIX U Ha3eMHBIX OMOIIEHO3aX, SKOJIOrHUYecKas pojib Bogopocieil. [IpakTuueckoe 3HaueHue.

JemoncTpanusi. Cxembl CTPOCHHSI BOAOPOCIEH Pa3IMYHbIX OTIENOB.

Jlaboparopnasi paGora.

N3yueHne BHEILIHETO CTPOEHUS BOJOPOCIIEH™.

Tema 3.3. Boicmue pacrenusi (4 1)

[Ipoucxoxxaenne u oO0IIas XapakTEepUCTHKA BBICIIMX pacTeHHH. OcobeHHOCTH
OpraHM3ally U UHAUBUYAJIbHOTO Pa3BUTHS BBICIIMX PACTEHUH.

Croposble pactenust. O01as XapakTepuCcTUKa, IPOUCXOKICHUE.

OTtnen MoxoBuIHbIE; 0COOEHHOCTH OpPraHU3ally, KU3HEHHOTo IMKIIa. PacnpocTpanenue
U poJib B OMOLIEHO3aX.

Otpen [InayHoBUHBIE; 0COOCHHOCTH OpraHU3aIuH, KU3HEHHOTO [IUKJIA.
Pacnipoctpanenue u posb B OMOIEHO3aX.

Otnen XBouieBUAHbIE; 0COOEHHOCTH OpraHU3aUH, KU3HEHHOTO [IUKJIA.

Pacnpoctpanenue u posb B OMOIEHO3aX.

Otnen  IlanoporHuxoBujHbie. [IpoucxoxxaeHMe UM OCOOCHHOCTH  OpraHM3alMU
NanopoTHUKOB. JKM3HEHHBIN UK NalOpOTHUKOB. PacnipocTpanenue u posb B OMOLIEHO3aX.

JemoncTpanusi. CxeMbl CTPOCHHUS U )KU3HEHHBIX IIUKJIOB MXOB, XBOIIIEH U MJIAyHOB.
Pa3nnunble IpecTaBUTENN MXOB, XBOLIEH U IIIayHOB. CXEMBI CTPOCHHMSI TAIIOPOTHUKA; IPEBHUE
NanopoTHUKOBHHbIE. (CxemMa NMKJIAa pa3BUTUS MANoOpOTHUKA. Pa3iauuHble MpencTaBUTENH
MaIIOPOTHHUKOB.

JlabopaTopnasi paGora

M3yueHne BHEIIHETro CTPOSHUSI MXOB*.

W3ydeHre BHEIIHETO CTPOSHHUSI TalOPOTHUKA™.

Tema 3.4. Ornen N'onocemennbie pacrenus (2 1)

[TpoucxosxaeHne 1 0cOOEHHOCTH OpPraHU3alluU TOJIOCEMEHHBIX PACTEHHIA; CTPOCHUE Telna,
KU3HEHHBIE (OPMBI TOJIOCEMEHHBIX. MHOroobpasue, pacnpoCTpaHEHHOCTh TOJIOCEMEHHBIX, MX
POJIb B OMOIIEHO3aX U MPAKTUYECKOE 3HAYCHHUE.

JemoncTpanusi. CXxeMbl CTPOEHUS TOJI0CEMEHHBIX, IIUKJ Pa3BUTHsI COCHBL. Paznuynbie
IIPEICTaBUTENN FOJIOCEMEHHBIX.

JlabopaTopnas padora

N3yueHne cTpoeHus: 1 MHOrooOpa3usi rOJI0CEMEHHBIX pacTeHUI ™.

Tema 3.5. Otaen IokpbiTocemennbie (IlBeTkoBbIe) pacTenus (6 u)



[IpoucxoxaeHre 1 0COOEHHOCTH OpPraHU3aluy MOKPHITOCEMEHHBIX PACTEHUH; CTPOCHHE
Tena, )KU3HeHHbIE (PopMBI MOKpeITOcCeMeHHBIX. Kmacch OiHOM0MBbHBIE U J|BY10TbHBIE, OCHOBHBIE
cemericTBa (2 cemMeicTBa OTHOIOJIBHBIX M 3 ceMENCTBA IBYIOJbHBIX pacTeHuii). MHoroobOpasue,
pacnpoCTpaHEHHOCTh LIBETKOBBIX, UX POJIb B OMOLIEHO3aX, B )KU3HH YEJIOBEKA U €r0
X03MCTBEHHOU JIEATEIbHOCTH.

JemoncTpanusi. CxeMbl CTPOCHMSI IIBETKOBOIO pAcTeHHs; CTpoeHHe IBeTKa. Llukm
pa3BUTHSA I[BETKOBBIX pacTeHWil (ZBOHHOE oronoTBopeHue). IlpeacraBurenu pa3iaMdHbIX
CEMENCTB ITIOKPBITOCEMEHHBIX PACTCHUIA.

JlabopaTopHble U IPaKTH4YeCKHe padoThl.

W3ydeHue cTpoeHHs MOKPHITOCEMEHHBIX PACTEHUI™.

Pacno3znaBanue Hanboliee paclipoCTPaHEHHBIX PACTEHUN CBOGH MECTHOCTH,ONPEICIICHUE UX
CHCTEMaTHYECKOTO TIOJI0XKEHHUS B )KU3HU UEIOBEKa™.

OcHoBHbIe OHATUA. PacTuTenbublil opranusm. Husmme pacrenusi. OTaesnsl pacTeHHi.
3enensie, Oypble U KpacHbIE BOJJOPOCIIH.

Mxwu, TmIayHbl, XBOIIM, MAaNOPOTHHUKH; >KU3HCHHBIA IUKI; CHOpodHT, TrameTour.

["onocemeHHbIE pacTeHUs; 3HAUCHUE MOSBICHUS CEMEHU; )KU3HEHHBIH LIUKIT COCHBL;
ciopodut, raMmeTour.

Broictine pactenus. Oraensl  pacteHuil. [loKphITOCEMEHHBIE pACTEHUS, 3HAYCHHE
MTOSIBJICHUS TUTO/Q; dKU3HESHHBIN ITUKJI [[BETKOBOTO PACTCHHUSI; CTIOPOPUT U TaMeTO(HT.

Ymenusi. O0bSICHATH OCOOCHHOCTH OPraHU3alluU KJIETOK, OPTaHOB U TKaHEH pacTeHHIA.
[IpuBOIUTE IpUMEPHI PACIPOCTPAHEHHOCTH BOJIOPOCIIEH, CIIOPOBBIX, TOJIOCEMEHHBIX UIIBETKOBBIX
pacTeHMi U XapaKTepU30BaTh UX POJIb B OMOLIEHO3aX.

Paznen 4. llapcTBo ’KuBoTHbie (37 yacoB)

Tema 4.1. O61masi XapaKTepUCTHKA )KUBOTHBIX (1 1)

JKuBOTHBI OpraHuW3M Kak IeNocTHas cuctema. KIeTku, TKaHW, OpraHbl U CUCTEMBI
OpraHOB >KMBOTHBIX. Perymsius >KU3HEIEATEIbHOCTH KUBOTHBIX; HEpPBHAs, IHAOKPHUHHAS U
UMMYyHHAsE peryasuuu. OcoOeHHOCTH JKU3HENEATEIBHOCTH HBOTHBIX, OTJIMYAIOIIME HX OT
MPEACTaBUTENCH IPYTrUX LAPCTB KUBOUW MpUpoasl. CHUCTEeMAaTHKa KMBOTHBIX; TAKCOHOMUUYECKHUE
KaTeropuu; OAHOKIETOYHbIE © MHOTOKJIETOUYHbIE (O€CTI03BOHOUHBIE U XOPOBHIE) )KUBOTHBIE.

Tema 4.2. TlonmapcrBo OnHOKIETOYHBIE (2 1)

OO6mas xapakTepucTuka nmpocremux. Kinerka oIHOKIETOYHBIX )KUBOTHBIX KaK IEIOCTHBIN
OpraHus3M; OCOOEHHOCTH OpraHM3alMy KJIETOK MPOCTEHIINX, CHEIHaTbHbIE OPTraHOM/bI.
Pa3HooOpasue mpocTemx U HX posiib B OMOIIEHO3aX, >KU3HHM 4YEJIOBEKa U €ro XO3sICTBEHHOM
NeSITEIbHOCTH.

Tun Caprostccymuxonocyvl; MHO2000pasue opm capro008bIX U HC2YMUKOBDIX.

Tun Cnoposuku,; cnoposuku — napazumsl 4enogexa u sxcusommuvix. Ocobennocmu
opeaHuzayuu npedcmagumerel.

Tun Ungysopuu. Muozoobpasue unghyzopuii u ux poib 6 OUOYEeHO3aXx.

JemouncTpanusi. CxeMbl CTPOCHUS aMeOBbl, IBIIICHBI 3eJIeHOH U UHPY30pun Ty(PenbKu.
[IpeacraBuTeny pa3TuYHBIX TPYIIT OJHOKJIETOYHBIX.

Jlaboparopnasi paGora.

Ctpoenue HHPY30pHH Ty PENbKH.

Tema 4.3. IToguapcrBo MHOrok/JaeToYHbIe ;KUBOTHBIE (1 1)

Obwas xapaxmepucmuka MHO2OKIEMOYHbIX HCUBOMHbBIX, munvl cummempuu. Knemku u
mKauu dcugomuuix. Ilpocmetiuiue MHo2okiemounvie — 2yOKU, UX pacnpocmpaHerue u
9KONI02UYecKoe 3HaUeHue.

JemoHcTpanusi. TUITBI CHMMETPUH Y MHOTOKJIETOUHBIX )KMBOTHBIX. MHOTOOOpa3ne
r'yOOK.

Tema 4.4. Tun Kumeunonosoctusie (3 4)

OcobeHHOCTH OpraHu3alMy KUIIeYHONOJIOCTHBIX. becrnonoe 1 monoBoe pa3sMHOXKEHHUE.
MHuoroo6pasue u pacpoCTpaHeHNEe KUILIEYHOOIOCTHBIX; TUAPOUIHbIE, CLIU(DOUTHBIE UKOPAILIBI.
Ponb B mpupoaHbIX cOO0IIECTBAX.



JemoHcTpanus. Cxema CTPOCHUS THAPBI, MEAY3bl U KOJIOHUHU KOPAJUIOBBIX TOJIHIIOB.
buonenos kopamnosoro puda. Bueninee u BHyTpeHHEe CTPOSHHE KUILIEYHOMOIOCTHBIX.

Tema 4.5. Tun Ilnockue yepBu (2 4)

Oco0eHHOCTH OpraHu3aIMy MIOCKUX YyepBeil. CBOOOIHOKHUBYILME PECHUYHBIE YEPBU.
MHoroo0pa3ue peCHUYHbIX YepBeil 1 X poiib B OMoreHo3ax. [IpucrnocobneHns Kk mapasuTusmy y
IUIOCKUX 4YepBel; KIacChl COCAIBIIMKOB U JIGHTOYHBIX uepBeil. [IoHATHE O KU3HEHHOM LIHKIIE;
LUKJIBI Pa3BUTHSI IEUEHOYHOTO COCAJIBIMKA U ObIYbero nenHs. MHOrooOpasue miIocKux YepBen
— Mapa3uToB; Mephl MPODUIAKTUKY TAPA3UTAPHBIX 3a00TCBaHHIM.

JemoncTpanusi. Cxembl CTpPOCHHMS IUIOCKMX 4YepBeil, BeAyIIHMX CBOOOTHBIA U
napasuTHUecKuii o0pa3 >ku3HH. Pa3nuuHbple NOpeaCcTaBUTENM PECHUYHBIX uepBeil. CXxembl
KU3HEHHBIX IIHKJIOB IEYCHOYHOTO COCATBIINKA M OBIYBETO ISTTHS.

Tema 4.6. Tun KpyrJbie yepsu (1 1)

Oco0eHHOCTH OpraHU3alMK KPYTJIbIX YepBel (Ha IpUMepe acKapHuabl YEIOBEYECKOM).
CBOOOMHOXUBYIIIME W MAPa3UTUYECKHE Kpyriible 4YepBU. LMK pa3BUTHA  acKapuIbl
YeNI0BEUYEeCKON; Mepbl MPOPUIAKTUKY aCKapHu103a.

JemoncTpanus. Cxema CTpOCHUS M IIUKJ Pa3BUTHS acKapHabl YeloBeueckon. Paznuunbie
CBOOOHOKUBYIIUE U TTapa3UTHUECKHUE (POPMBI KPYTIIbIX YepBeEil.

Tema 4.7. Tun KosbuaTtbie yepBu (3 4)

OcoOeHHOCTH OpraHU3alry KOJIbUaThIX YepBei (Ha MpUMepe MHOTOIIETHHKOBOTO YepBs
HEepeu/ibl); BTOpUYHAs MOJIOCTh Tena. MHOrooOpa3ue KoJIb4YaThlX YepBeii; MHOTOIIETUHKOBLIE U
MaJIOIETHHKOBEIE KOJIbYAThIC YEPBH, MMUSABKH. 3HAUEHUE KOJIBYATHIX YepBEl B OMOIICHO3aX.

JemouncTpanus. Cxema CTpOSHHUS MHOTOIIETUHKOBOTO U MAJIOIIETUHKOBOTO KOJIbYAThIX
yepBeil. PaznuyHble IpeaCcTaBUTENN THIIA KOJIBYATBIX YEPBEH.

Jlaboparopnasi paGora.

BHeninee crpoeHue 10K I€BOTO YEPBSI.

Tema 4.8. Tun MoJsurocku (2 1)

OcCoOEHHOCTH OpraHu3aliil MOJUTIOCKOB; CMEIIAHHAs TOJOCTh Teia. MHorooOpasue
MOJUTIOCKOB; KJIAacChl OpIOXOHOTMX, JBYCTBOPYATBIX M TOJIOBOHOTHMX MOJIIIOCKOB. 3HauyeHUE
MOJUTIOCKOB B OMOIIeHO3aX. POITb B KHM3HH 4eTI0BEKa M €ro X035HCTBEHHON 1A TEIIEHOCTH.

Jemoncrpanusi. Cxema CTpoeHHsS OpPIOXOHOTHX, [JBYCTBOPYATBIX UM TOJIOBOHOTHUX
MOJITIOCKOB. PaznuyHble peacTaBUTENN TUITa MOJUTIOCKOB.

Jlaboparopnasi paGora.

BHelHee cTpoeHHE MOJLTIOCKOB.

Tema 4.9. Tun Yinenucronorue (7 4)

[Ipoucxoxxaenne M  OCOOCHHOCTH OpraHM3allMM  WIEHHUCTOHOTWX. MHoroo6pasue
YJICHUCTOHOTHX; KJIACCHl paKOOOPa3HbIX, MayKOOOPa3HbIX, HACEKOMBIX 1 MHOTOHOKEK.

Knacc PakooOpasnbeie. OOmas XxapakTepUCTHKa Kjacca pakoOOpa3HbIX Ha MpUMepe
peuHoro paka. Bricmme u Hu3mme paku. MHOrooOpas3ue 1 3HaUYeHHE pakooOpa3HbIX B
OMoIIeHO3aX.

Knace IlaykooOpasubie. OOrmiass XapakTepHCTHKa Kiacca maykooOpasubix. [laykw,
CKOPIHOHBI, KJIen. MHOroobpasue 1 3HaueHue MaykooOpa3HbIX B OMOLIEHO3aX.

Kmacc Hacekombie. MHoroo0pasue HacekoMbix. OOmas XapakTepHCTHKa Kiacca
HACEKOMBIX; OTPS/Ibl HACEKOMBIX C IOJHBIM M HEMOJHBIM MeTamopdo3oM. MHoroobpasue u
3HaYEHHE HACEKOMBIX B OHOLeH03aX. MHo2oHoN CKU.

Jemoncrpanus. Cxema CTpOCHHUS pEYHOTO paka. Pa3ianyuHble NpeICTaBUTENH BBICIINX U
HU3MIMX pakooOpa3HbIx. Cxema CTpOeHHS MayKa-KpecTOBUKA. Pa3uvHbIe mpecTaBUTENN Kiacca.
CxeMbl CTPOEHHSI HACEKOMBIX Pa3IMUHBIX OTPSI0B; MHOTOHOKEK.

JlabopaTopnas padora.

M3yueHre BHEITHETO CTPOSHUS 1 MHOTO0OPa3usl WICHUCTOHOTHX *.

Tema 4.10. Tun Uriokoxue’.



OO6mrast xapakTepucThKa THma. MHOrooOpasue HIIIOKOXHUX; Kiacchl MopcKue 3Be3bl,
Mopckue exu, ['onorypun. MHOrooOpasue 1 3K0JIOrn4eckoe 3HaUCHHE.

JemoncTpanusi. CXeMbl CTPOEHUSI MOPCKOMW 3BE3/Ibl, MOPCKOI'0 €Xa U rosoTypuu. Cxema
MPUIOHHOTO OHOIIEHO3A.

Tema 4.11. Tun Xopaosrsie. Becuepennsie (1 1)

IIpoucxoxxaeHne XOpAOBBIX; MOATHIBI OecyepenHbIX M  IO03BOHOYHBIX. OOmas
xapaktepuctuka tuna. [loarun becuepemnHbie: JaHLIETHHK; OCOOEHHOCTH €r0 OpPraHM3aLUU H
pacrpocTpaHeHHMs..

JemoncTpanusi. Cxema CTpOeHUS JIAHLETHHUKA.

Tema 4.12. Iloarun Io3Bonounsbie (Uepennnie). Hagkmace Piobl (2 1)

OOm1ast xapakTepucTuKa No3BOHOUYHBIX. [Iporcxoxnenue po1d. OOmas XxapakTeprucTuKa
pri6. Knaccewl XpsmeBbie (akyiabsl u ckatbl) U KocTHbIe pBIOBI. MHO2000pasue kocmuvix pold:
Xpsawexocmuvle, Kucmenepule, 080AKoobluawue u 1ydenepsie pulovi. MHOroobpasue BUIOB U
4epThl NPUCHOCOOIEHHOCTH K cpefie 0OUTaHMs. DKOJOIMYECKOe M XO3AHCTBEHHOE 3HAYCHHE
pBIO.

JemoncTpanus. MHorooOpasue pb16. Cxema cTpoeHHs KUCTENEphIX U JIydenephlX paio.

JlabopaTopnasi paGora

Oco0eHHOCTH BHEUIHETO CTPOEHUS PbIO B CBA3H C 00OPAa30M KHUZHU .

Tema 4.13. Knacc 3eMmHoBoaHbBIE (2 1)

IlepBbie 3eMHOBOIHBIE. O0IIasl XapaKTepUCTUKA 36MHOBOJHBIX KaK MEPBbIX HA3€MHBIX
1I03BOHOUYHBIX. becxBocThie, XBocTaThle M Oe3Horue aMmpudbun; MHOroodpasue, cpea 0OUTaHUs
M DKOJIOTHYECKHE 0COOCHHOCTH. CTPYKTYpHO-(DYHKIIMOHAIbHAS OPTaHU3aIHMsI 36MHOBOJHBIX HA
IpUMeEpe JIATYIIKU. DKOJOrHyecKast pojb U MHOrooOpa3ne 3eMHOBOIHBIX.

Jemonctpauusi. MuorooOpasue am¢pubmii. Cxema CTPOCHHS KHCTENEpPhIX pBIO H
3€MHOBO/IHBIX.

JlaGoparopnas paéora

Oco0eHHOCTH BHEUIHETO CTPOEHUS JIATYIIKU B CBS3H ¢ 00pa3oM KHU3HU ™.

Tema 4.14. Knacc [Ipecmbikarommecs (2 4)

[Ipoucxoxaenune pentunuii. OOmas XapakTEepUCTUKA MPECMBIKAIOMIUXCS KaK MEPBUYHO-
Ha3eMHBIX JKUBOTHBIX. CTpYKTypHO-()YHKIMOHAJIbHAsl OpraHu3alus MPECMbIKAIOUINXCS Ha
npumepe sepuibl. Yenryituateie (3Meu, SILEPUILIbI, XaMeJIEOHbI), KPOKOAMIIBI U Uepernaxu.
Pacnpoctpanenue u MHorooOpasue (opM penTHIINi; IMOJIOKEHHE B HKOJOTHMUECKUX CHUTEMax.
BeiMmepime rpymibl MpecMBIKAIOIIHXCSL.

JemoncTpauusi. MHorooOpasue npecmbikaonmxcs. Cxema CTpOEHHS 3€MHOBOJHBIX U
PENTHIIHA.

Tema 4.15. Knacc [Itunsi (4 4)

[TpoucxosxaeHne NTUL; MEPBONTHIBI U UX MPEAKH; HacTosmue nTulsl. Kunerpyasie, nnm
neTaromue; OeckuiieBble WM Oeraroniue; MUHIBUHBI, WIM IUIaBarolue NTuibl. OcoOeHHOCTH
OpraHu3ali M SKoJorudeckas AuQQepeHInpoBKa JETAOMMX NTHL (OTHLBI Jieca, CTened u
MyCTbIHb, OTKPBITHIX BO3AYIIHBIX IPOCTPAHCTB, OOJOT, BOAOEMOB U mnobepexuil). OxpaHa u
NpUBJICUEHUE IMITHUI], JOMAIIHWE NTULEL. Poilb NTUIl B NpHUpOJE, >XKU3HU YEIOBEKa M €ro
XO3SMCTBEHHOM JIEATEIILHOCTH.

JemoncTpanus. Muoroo6pasue ntui. Cxema cTpoeHHs penTUINNA U ITHII.

JlabopaTopnasi padora

OCO0EeHHOCTH BHEIIHETO CTPOCHHUS IITHIL B CBSI3U € 00pa30M KU3HHU ™.

Tema 4.16. Knace Maexkonurawmme (4 4)

ITpoucxoxaenne miekonutaronwmx. IlepBosBepu (yrkoHoc u exujHa). Husmme 3Bepu
(cymuarsie). Hacrosinue 3Bepu (mmaneHTtapHbie). CTpyKTypHO-(YHKIMOHANIBHBIE OCOOEHHOCTU
OpraHu3aIKi MIEKOIHUTAIOLINX Ha PUMepe co0aKu. DKOJIOrHYecKasi poJib MIIEKOIUTAIOLIHNX B



MPOLECCE Pa3BUTHS KUBOU MPUPOJBI B KaHO30MCKON 3pe. OCHOBHBIE OTPAbI IJIALIEHTAPHBIX
MJICKOTIMTAIOIINX: HACEKOMOSIHBIC, PYKOKPBUIbIC, TPBI3YHBI, 3aiilleo0pa3Hble, XMWIIHBIC,
JIACTOHOTHE, KUTOOOpa3HbIe HEMAapHOKOIIBITHBIE, MAPHOKONBITHBIEC, MPUMAThl U Jp. 3Ha4YCHHE
MJIEKONMTAIOIINX B IPUPOJIE U XO39MCTBEHHOM 1€ATENbHOCTH UeaoBeka. OXpaHa LIEHHbBIX 3BEpEH.
Jlomammane  muleKomuTarone  (KPymHBIA M MEJIKHH — poraTelii  CKOT W JIpyrue
CEJIbCKOXO0351ICTBEHHBIE )KUBOTHBIE).

JeMoHcTpanus CXEM, OTpaXKaAIOIIUX 9KOJIOTMUECKYIO mQpepeHITMPOBKY
MJIEKONUTAOIIKX. MHorooOpa3zue miekonuraronmx. CxemMa CTpOEHMS  pPEeNTWIMM U
MJICKOTIUTAIOIINX.

JlaGopaTopHble 1 IPAKTHYECKHE PadOThI

N3yueHne CTpoeHus MICKOIUTAOINX *.

Pacnio3HaBaHue JKMBOTHBIX CBOEH MECTHOCTH, OIIPENEICHME HX CHCTEMaTH4YECKOIO
TMOJIOKEHUS U 3HAUCHUS B KU3HU YeIIOBEKa.

JKCKypcuu. MIleKouTaroIKe Jieca, CTEIU; BOJIHbIE MIEKOMUTAIOIHE.

OcHoBHbIe noHsATHA. JKBOTHBIN opranu3M. OTHOKIIETOYHBIC )KUBOTHBIE.
MHorokiaeToynble >KUBOTHbIE. CHUCTEeMaTHKa J>XUBOTHBIX; OCHOBHBIE THUIIBI OECIIO3BOHOYHBIX
YKUBOTHBIX, UX KIIACCHU(UKALIHSL.

OcHoBHble TUTIBI YepBel, ux kinaccudukanus. JlydeBas U BYCTOPOHHSSI CUMMETPHS
Tena. BropuuHas noiocts Tena (1esiom).

Momntocku. CMenIanHas nojaocTh Tela.

Cucrematuka 4JICHHCTOHOTHMX; KIJIACChI PaKoOOpa3HbIX, MayKOOOpa3HbIX, HACEKOMBIX,
MHOT'OHOYEK.

Tun Xopnossle. BHyTpeHHUN 0CEBOM CKENET, BTOPUUYHOPOTOCTD.

Hanxnace PeiObl. XpsimeBbie u KocTHBIC pBIOBL. [Ipucmocobienust Kk BogHOMY 00Opa3y
KU3HU, KOHEYHOCTH, KaOepHBIi anmapart, opma Tena.

Knacc 3emunoBonbie. becxBocThie, XxBocTaTsie U O6e3norne ampudun. [Ipucnocobienus
K BOJHOMY U Ha3eMHOMY 00pa3y Ku3HH, (hopMa Tella, KOHEYHOCTH, OPTaHbl BO3YITHOTO
JIBIXAHUS.

Knacc IIpecMmbikaromnuecs. MHOroo6pasue mpecMbIKAIOMIUXCsl: YenTyiyaTbie, KPOKOIUITbI
u yepenaxu. [Ipucnocobnenuss Kk Ha3eMHOMY 00pa3y >KM3HU, KOHEYHOCTH, OpraHbl BO3AYIIHOTO
npixaHus, popma Tena.

Knacc IItumpl. Muaoroo6pasue ntuil. [Ipucrnocobnenuss kK moyiery, KOHEYHOCTH, OpPTaHbI
BO3JIYIITHOTO JbIXaHUs, opMa Tena.

Knacc Mnekonuratomue. MHOroo6pasue MIeKOMUTAOIIIX

Ymenusi. OOBSCHIATH OCOOEHHOCTH KMBOTHOTO opraHusma. IlpuBoguTh mnpumepsl
pacipoCTpaHEHHOCTH MPOCTEHIINX U XapaKTepU30BaTh UX POJIb B OMOIIEHO3aX.

OOBsCHATH 0OCOOEHHOCTH OpTaHU3AIIUH MHOTOKJIETOYHOTO )KUBOTHOTO OPTaHU3Ma.
[IpuBoguTE HpUMEpPHI PACHIPOCTPAHEHHOCTH MHOTOKJIETOYHBIX U XapaKTEPU30BaTh HMX pOJIb B
OuoIeHo3ax.

[IpuBoguTe mHOpHUMEpPHl  paCHpPOCTPAHEHHOCTH IUIOCKMX W KPYIJbIX 4YepBell W
XapaKTepu30BaTh UX POjb B OMOIIEHO3aX.

OOBACHATH OCOOEHHOCTH OpraHU3alldd MHOTOIIETUHKOBBIX W  MAaJOIIETHHKOBBIX
KOJIbYaTBIX 4YepBeil. [IpuBOAUTh MpUMEpHI pacIpOCTPAHEHHOCTH YEpPBEH M XapaKTEepPU30BaTh UX
poIb B OMOIEHO3aX.

OOBACHATD OCOOCHHOCTH OpraHu3alUd  MOJUTFOCKOB. [IpuBOAMTH TpUMEpBI UX
pacipoCTpaHEHHOCTH U XapaKTepHU30BaTh POJIb B OMOIIEHO3aX.

OOBACHATh OCOOCHHOCTH OpTraHW3AMM YIEHUCTOHOTUX. [IpMBOIWTHL TpUMEpPH HX
pacIpoCTpPaHEHHOCTH U XapaKTEPU30BaTh POJIb B OMOIIEHO3AX.

OOBACHATH TMPUHITUIIEI OPTAHU3AIMNA XOPAOBBIX KMBOTHBIX W BBIICIATH MPOTPECCHUBHBIC
W3MEHEHUS B UX CTPOCHUHU.

OOBACHATH MPUHIUIIBI OPTaHU3AIMN PHIO W BBIACIATH MIPOTPECCUBHBIE U3MEHEHHS B MX
CTPOCHHH.



OOBACHATH NPUHLUIBI OPraHU3aly aM(UOUl, BBIACIATh POIPECCUBHBIE U3MEHEHUS B
UX CTPOCHUU M IPOBOJUTH CPABHUTENILHBINA aHATIN3 C MIPEIKOBOM IPYIMIIOH - ppIOaMu.

OOBACHATH NPUHLMIIBI OPraHU3ALUN PENTHINM, BBIIEIATh IPOIPECCUBHBIE U3MEHEHUS B
UX CTPOCHUU M IPOBOJUTH CPABHUTEIILHBINA aHATIN3 C IPEAKOBOM IPyNIoi - aMmpuoOusmMu.

OOBACHATH NMPUHLMUIIBI OPTaHU3ALMU NTHI, BBIIEIATH MPOTPECCUBHBIC M3MEHEHHS B MX
CTPOCHHH U IIPOBOJIUTH CPABHUTEIIBHBIN AHAJIN3 C IIPEAKOBOM IPYIIION - PENTHIAAMM.

OOBACHATh MNPUHLMIIBI OpraHu3allMd  MJIEKONUTAIOIIMX, BBIAEIATh IPOTPECCUBHBIC
U3MEHEHUs B UX CTPOCHUU U INPOBOIAUTH CPABHUTEIIbHBIM aHAIU3 C IPEIKOBOM IPYIIION -
PENTWINSAMHU.

Paznen 5. llapcTBo Bupycsi (2 yaca)

OOmiast xapakTepucTuka BUpycoB. Mctopus ux otkpeitus. CTpoeHue BUpyca Ha IpuMepe
BUpYyca TabayHoll Mo3auku. B3zaumopelicTBue Bupyca u kKieTku. Bupycel — Bo3Oyaurenu
ormacHbIX 3abosieBaHuil uenoBeka. l[IpodunakThka 3aboneBanust rpunmom. IlIpoucxoxaeHue
BHUPYCOB.

JemMoHcTpanusi. Mozenu pasiMyHBIX BHUPYCHBIX YacTUL. CXeMbl B3aUMOJAEHUCTBHUS
BUpYCa M KJIETKHU NPU T'OPU30HTAIBHOM U BEPTUKAJIBHOM THUIE mepenaud MHpekuuu. Cxemsl,
OTpa)karollle MPOLECC Pa3BUTHS BUPYCHBIX 3a00JI€BaHUH.

OcHoBHbIe noHsATUS. Bupyc, 6akreprodar. BzaumoseiictBue Bupyca u KJIETKH.
BupycHsie nH(peknonHbIe 3a0051eBaHs, MEPBI TPOPHIAKTHKH.

YMmenust. OObSICHATh NPUHIMIIBI OPraHU3allMd BUPYCOB, XapaKTep MX B3aUMMOJEHCTBHS C
KJIETKOM.

3akarouenue (1 v)

Oco6eHHOCTh OpraHu3aly, MHOrooOpasue JKUBbIX OPraHU3MOB; OCHOBHBIE 00J1aCTH
MIPUMEHEHUSI OMOJIOTMYECKUX 3HAHUN B IPAKTUKE CEJILCKOTO XO3IMCTBA, B psijie oTpaciiel
IIPOMBIIIJIEHHOCTH, IIPU OXPaHE OKPYKAIOLIEH CPelbl U 30POBbS YEIOBEKA.

IloBTOpenue — 4 yaca.

Conep:xanue nporpammbl «buosiorus. Yesnosek».
8 kuacc (68 yacos, 2 yaca B He1eJI10)

Tema 1. MecTo 4eioBeKka B CHCTEME OPraHHYeCcKOro Mupa (2 yaca)

YenoBeKk Kak 4acTh KUBOW NMPUPOABI, MECTO YEJIOBEKA B CUCTEME OPraHUYECKOTO MHPA.
UYepThl CXOACTBA YEIOBEKA U )KUBOTHBIX. CXOACTBO U Pa3JINYMs YEIOBEKA U YEIOBEKOOOPa3HBIX
00e3bsiH. UenoBeK pa3yMHBIH.

JeMoHCTpanMsa CKEJIETOB 4YEJIOBEKAa W IO3BOHOYHBIX, TaOJHI, CXEM, PHUCYHKOB,
PacKpBIBAIOIINX YEPTHI CXOACTBA YEJIOBEKA U )KUBOTHBIX.

Tema 2. Ilpoucxo:xeHune yeaoBeka (2 yaca)

buonoruyeckue u couuanbHble (AKTOPHl AHTPOINOCOIMOreHe3a. OTambl U (PAKTOPbI
CTaHOBJICHUS yesoBeka. Packl uenoBeka, UX MPOUCXOKIECHUE U €UHCTBO.

JemoncTpanus monenu «lIpoucxoxaenue 4enoBeKa», MOAEIEH OCTaTKOB MaTepUaIbHON
NEepBOOBITHON KYJIBTYphI YEJIOBEKA, MILTIOCTPALIMM MTPEeICTaBUTENEH pa3IMUHbIXpac YeIoBeKa.

Tema 3. KpaTkas ucropusi pa3BuTHA 3HAHMI 0 CTPOCHUH M (PYHKIHMAX OPraHNu3Ma
yesoBeka (1 gac)

Hayka o genoBeke: aHatomusi, pusnonorus, rurueHa. Benmukue anatoMbl B (pU3HNOIIOTH:
I'mnnokpat, Knasnuii I'anen, Anapeac Bezanuii.

JleMoHCTpanusi MOPTPETOB BEIMKUX Y4YEHBIX — aHaToMoB U (QusuonoroB. Tema 4.

OO0mmii 0030p cTpoeHns U PyHKIMIT OpraHu3Ma 4eaoseka (4 yaca)

Knerounoe crpoenue oprannzma. TkaHu: snuTenuanbHble, COEAUHUTEIbHBIE,

MBbIILIEYHbIE, HepBHas. OpraHsl uenoBedeckoro opranusma. Cucremsl opraHoB. B3anmmocBs3b
OpPraHoOB U CHCTEM OPraHOB KaK OCHOBAa FOMEOCTa3a.
JleMOHCTpaNUsi CXEM CUCTEM OPraHOB YEJIOBEKA.



JlabopaTopHble H NpaKkTHYeCKHe padoThI

N3yueHrne MUKPOCKOITUYECKOTO CTPOSHHS TKAaHEH ™.

Pacno3naBanue Ha Ta0IMIIaX OPraHOB U CHCTEM OpPraHoB™.

Tema 5. Koopaunanus u peryasinus (10 yacos)

I'ymopanbHas peryasinust

I'ymopanbHas perymnsuus. XKenaessl BHyTpeHHEN ceKpelu. [ OpMOHBI U UX pOJIb B
0OMEHHBIX Tpoueccax. HepBHO-TyMOpanIbHast peryJsaius.

JleMOHCTpas CXEM CTPOECHHUS SHIOKPUHHBIX XKeJie3; TaOJInL CTPOeHHUS,

OMOJIOTUYECKON aKTUBHOCTM M TOYEK TMPHJIOKEHHS TOPMOHOB; ¢ororpaduii OOIBHBIX ¢
pa3IUYHBIMU HApYIIEHUSAMH (DYHKIIUHM SHAOKPUHHBIX JKEJe3.

HepsHas peryasinus

HepBuast perynsius. 3HaueHue HEpBHOHM cucrembl. LleHTpanpHas u nepudepuueckas
HEpBHbIE CHCTEeMBbl. BereraTuBHas M comaTHyecKas 4YacTH HEpPBHOW cucreMbl. Pediekc;
IIPOBEICHUE HEPBHOT'O UMITYJIbCA.

Crpoenue U pyHKIMHM CIIMHHOTO MO3ra, OT/EJI0B FOJOBHOIO Mo3ra. bosbiue nomymapus
rojoBHoro mo3ra. Kopa 6onpiux nomnymapuil. 3HaueHue KOpbl 00JbIIMXITONYIIAPUI U €€ CBSA3H C
OPYTHUMH OTZEJIaMH MO3Tra.

Oprasbl 4yBCTB (aHAJTM3ATOPHI), UX CTpoeHue, GyHkuuu. CtpoeHue, GyHKIMHA U TUTHEHA
opraHos 3peHus. CtpoeHue u (yHKIMU opraHoB ciyxa. [Ipenynpexxaenue HapyleHui ciryxa.
Opransl ocs3aHus, BKyca, 00OHsHMs. [ urueHa opraHoB YyBCTB.

JleMoHcTpanust Mozieel roJ0OBHOTO MO3ra, OpPraHOB YYBCTB; CX€M PE(IEKTOPHBIX AyT
0e3yCIIOBHBIX pedIieKcoB; 0€3yCIOBHBIX Pe(ICKCOB PA3IMYHBIX OTIEIIOB MO3Ta

JlaGopaTopHble M NPpaKTHYeCKHE PA0OThI
M3yueHue rojoBHOIO MO3ra yejioBeka (110 MyJIsbKaMm).
W3y4yeHne n3MeHeHus pa3Mepa 3pauka.

Tema 6. Onopa u 1Bu:kenne (8 4acon)

Ckerier 4enoBeKa, ero OTJIeNbl: OCEBOM CKEJIET, CKEJIET M0SICOB KOHEUHOCTEH.
Oco0OeHHOCTH CKEeJIeTa YeIOBEKa, CBA3aHHbIE C TPYIOBOM JIEATENBHOCTHIO U MPSIMOXOXKICHHUEM.
CoctaB u cTpoeHHEe KocTeil: TpyOuarble u rybuatele kocTtu. Poct kocteil. BozpactHble
M3MEHEHHUS B CTPOEHUU KOocTel. Tumsl coennHenus kocteil. 3aboneBaHusi ONOPHO-ABUTaTEIbHON
CHCTEMBI U UX NpodUIaKTHKA.

Mpeieynas cucrema. CtpoeHne W pa3BuTUe MbIL. OCHOBHBIE TPYNIBI MBIIL, HX
¢byakuu. Pabora MbImig; craTudeckas UM JUHAMHUYEcKas Harpyska. Poib HepBHOW cucTEeMBI B
peryasiuu paboThl MBI, YTOMJIEHHME MBI, POJb AKTUBHOI'O OT/bIXa B BOCCTAHOBJICHHUHU
AKTUBHOCTH MBIILIEYHON TKaHU. 3HaUE€HUE (PU3NUECKON KYJIbTYpPhI U PEKUM TpyJia B MPaBUIbHOM
(opMHUPOBaHUHN OMTOPHO-ABUTATEILHON CHCTEMBI.

JleMoHCTpanMs CKeleTa 4YelIOBEKa, OTIEIbHBIX KOCTEH, pacHuioB KOCTEH; INPUEMOB
OKa3aHMs IepBOI MOMOIIM NPH MOBPEXICHUSX (TpaBMax) ONMOPHO-ABUTaTEIbHONW CHCTEMBI.

JlabopaTopHble 1 NpaKTHYEeCKHE PadOThI

W3yueHne BHEIIHETO CTPOSHUSI KOCTEH™ .

W3mepeHne Macchl U pocTa CBOEro OpraHusma™.

BrisiBieHre BAMSHUS CTATUYECKON U AMHAMUYECKOW paboThl HA YTOMJICHHE MBI,

Tema 7. BHyTpeHnss cpeiaa opranusma (3 yaca)

[lonsiTne «BHYTpeHHAs cpena». TkaneBas XuAKOCTb. KpoBb, €€ cocTaB M 3HAYeHUE B
o0eCleYeHNN JKU3HEACATENbHOCTH opraHu3Mma. KierouHble 3JeMEHThl KPOBU: 3PHUTPOLUTHI,
JeHKoUTHI, TpoMOoIMTHI. [11azma kpoBu. CBepThiBanue kKpoBu. [ pynmsr kpoBu. JIumdpa.
Nmmynuter. Wudexnuonnsle 3aboneBanus. llpenynpenurtensHbie npuBuBKH. [lepenuBanue
KpoBH. JIOHOpPCTBO.

3nauenue pabom JI. Ilacmepa u Y. U. Meunuxosa 6 obiacmu umMmyHumema.

JleMoHCcTpanusi CXeM U TaOJIHIl, TOCBSIIEHHBIX COCTaBYy KPOBH, IpyIIIaM KPOBH.



JlabopaTopnas padora

N3yueHre MUKPOCKOIMMYECKOTO CTPOEHHSI KpOBU™.

Tema 8. Tpancnopr BemecTs (4 yaca)

Cepaue, ero CTpo€HHE U peryisuus JesTeIbHOCTH, OOJIBIION W Manblii Kpyru
KpoBooOpamienus. JlumpoobOpamenue. [IBmwkenue KpoBu mo cocyaaM. KpoBsHoe aBieHHE.
3aboseBaHNs OPraHOB KPOBOOOPAILLIEHHS, UX IIPEIYIPEKICHUE.

JleMoHCcTpanus MoJeneit cepia 4enoBeKa, TabIUIl B CXeM CTPOCHUS KIIETOK KPOBU U
OpPraHoB KPOBOOOPAIIEHHUS.

JlaGopaTopHble U MPpaKTH4YeCKHEe PAdOThI

W3mepenue KpOBSIHOTO JIaBICHUS .

Omnpenenenue mymnbca U MOJACYET YNCIIA CEPACUHBIX COKPAIICHUIT*.

Tema 9. [Ipixanue (5 yacoB)

ITorpeOHOCTh oOpraHuzMa uenoBeKa B KHUCIOpoAe Bo3ayxa. OpraHbl JbIXaHMs, HX
crpoenue. JlpixarenbHble JABMKEHHS. [a3000MeH B JIETKHMX, TKaHSAX; IEPEHOC Ta30B
SPUTPOLMTAMU U IUIa3MOM KpoBH. Perymsiuus npixanus. MckyccTBeHHOe jabixaHue. I o1ocoBoit
anmnapar.

JleMoHcTpanus MoJieneil ropTaHu, JIETKUX; CXeM, WITIOCTPUPYIOIUX MEXaHU3M B0Xa U
BbI10XA; IPUEMOB HUCKYCCTBEHHOTO JIbIXaHUSI.

IIpakTnueckas padora

OmnpeneneHne 4acTOThI AbIXaHUS .

Tema 10. IInmeBapenue (5 yacos)

[TuTarenbHble BellecTBa M MUIIEBbE MPOAYKTHL. IloTpeOHOCTH uesnoBeka B MHILE U
NUTATENbHBIX BemecTBax. Burtamuubl. [lumeBapenne. CtpoeHne u  (GYHKIUHM OpPraHoOB
nuiieBapenus. [lumieBapurenbHble JKene3bl: IEYeHb M MNOJUKEIYAOYHas HKele3a. JTarlbl
npoiieccoB nuieBapenus. Mccreoosanus U. I1. Ilasnosa 6 obracmu nuwesaperus.

JleMOHCTpanus MOJEIN TOpCca YEeJIOBEKA, MYJISKEH BHYTPEHHUX OPTaHOB.

JlabopaTopHble M NpakTHYecKHe PadOThI

Bo3zelicTBue ey 104HOr0 COKa Ha OENIKH, CIIFOHBI Ha KpaxMai™.

OmnpezneneHre HOPM PalMOHATBHOTO MUTaHUA ™.

Tema 11. O0MeH BelecTB U 3Hepruu (2 yaca)

OO6mas xapakTepucTuka 0OMeHa BellecTB ¥ dHepruu. [lnacTuueckuii u s3HepreTu4ecKuit
00OMEH, UX B3aUMOCBSI3b.

Buramunsl. Ux posb B oOMeHe BemecTB. [ unogumamunos. I unepsumamuHos.

Tema 12. Boiaesienue (2 yaca)

Koneunsble npotykTsl oOMeHa BemiecTB. Opransl BeieneHus. [louku, ux crpoenue u
¢ysakuu. OOpa3oBanue Mo4d. Posib KOXH B BBIICIIEHUN U3 OpraHu3Ma MPOJIyKTOB 0OMeHa
BELIECTB.

JleMOHCTpaLUsi MOJIETH MTOYEK.

Tema 13. [TokpoBbI Teaa (3 yaca)

Crtpoenue u GyHKIIUU KOKHU. POJIb KOXKU B TETUIOPETYIISINH. 3aKaJIUBaHUE.
'uruennueckue TpeOGoOBaHMS K OJeXk 1€, 00yBH. 3a00JI€BaHUS KOKU U UX TPETYIPEKICHNUE.

JleMOHCTpaLuUsi CXEM CTPOEHHUS KOXKHBIX IIOKPOBOB yesioBeKa. [Ipon3BoiHbIE KOKH.

Tema 14 PazmHo:xeHune u pazpurue (3 yaca)

CucreMa OpraHoB pa3MHOXKEHMsI; CTPOEHHE U rurueHa. OmioioTBOpEHUE.
BuytpuyTtpoOHoe pa3Butue, poasl. Jlakramus. Poct u pa3sutue pedenka. [ImanupoBanue cemMbH.

Tema 15. Boiciiasi HepBHasi 1eITeJIbHOCTD (5 YacoB)

Pedrnexc — ocHoBa HepBHOI nesitensHOCTH. Hccnedosanus U. M. Ceuenosa, U. I1.
Ilasnosa, A. A. Yxmomckoeo, I1. K. Anoxuna. Buapl pediexcoB. @opMbl OBEICHHS.
Oco6eHHOCTH BBICIIEH HEPBHOMW JIESITEIBbHOCTH U MOBEACHNUS YenoBeka. [lo3HaBaTenbHbIe
npoueccsl. Topmoxxenue. Tunsl HepBHOM cuctemsbl. Peus. Mbimutenne. Co3HaHue.



buonornueckue putmel. CoH, €ro 3Ha4eHUE U TUTHeHa. [ urueHa yMcTBeHHOro Tpyaa. [lamsTe.
Omoruu. OcOOEHHOCTH TICUXHUKH YeJIOBEKa.

Tema 16. UesioBek u ero 310poBbe (4 yaca)

Cobmro/ileHue CaHUTAPHO-TUTMEHUYECKMX HOPM U TPaBHJ 30pOBOro 00pasza KU3HU.
Oxazanne TepBOd MOBpadeOHOW MOMOIIM TPH KPOBOTEYCHUH, OTPABICHUH YrapHBIM Ta30M,
CIACeHMH YTOMAIOIIET0, TPaBMaX, 05K0rax, 0OMOPOKEHUH. Y KPEIUICHUE 3/I0POBBSI:

JBUTATEbHAsl aKTUBHOCTb, 3aKajauBaHue. DakTopbl pHCKA: CTPECChl, TUIOJUHAMUS,
nepeyromieHue. BpeaHsie NpuBbIYKY, UX BIMSHHUE HA 3J0POBBE YEIOBEKA.

Yenosek u okpyxatomias cpeaa. Okpyxaroias cpeia Kak MCTOYHHUK BEUIECTB U DHEPTUH.
Cpena obutanus. [IpaBuia nmoBeeHus YelloBeKa B OKpYKarolllen cpefe.

JlaGopaTopHble U MPaKTH4YECKHEe PA0OTHI

W3ydeHue nprueMoB OCTaHOBKH KalUJUISIPHOTO, apTEPUAIbHOTO U BEHO3HOTO
KpPOBOTECUCHHI ™.

AHanu3 ¥ OlleHKa BIUSHUS (PaKTOPOB OKpYKarolei cpefibl, GpakTOpoB pUcKa Ha
3I0pOBBE™.

IloBTOpEeHue — 5 yacos.

Conep:xanue nporpammbl «buosiorus. O6umue 3aK0HOMEPHOCTH.
9 kuacc (68 yacoB, 2 yaca B HeJ1eJI10)

Beenenne (1 yac)

Mecto kypca «O01ast 6uoI0THs» B CUCTEME €CTECTBEHHOHAYYHBIX JTUCIMILIAH, a TAKKE
B Ononornyeckux Haykax. Llenu u 3anaun kypca. 3HaueHue npeaMera Juis IOHUMaHUs eIMHCTBA
BCEr0 ’KMBOr'0, B3aMO3aBUCUMOCTH BCEX yacTeil Ouocdepnl 3emiiu.

Pa3znen 1.9BoJionus skuBoro Mmupa na 3emJe (21 yac)

Tema 1.1 Muoroo6pa3sue :kuBoro mupa. OcHOBHbI€ CBOIiCTBA *KMBbIX OPTaHU3MOB
(2 yaca).

EnMHCTBO XMMHYECKOrO COCTaBa KMBOM MAaTepHUH; OCHOBHBIE TIPYMIBl XHMHYECKUX
AJIEMEHTOB M MOJIEKYJ, oOpasylolue >XuBoe BemecTBo Ouocheprl. Kierounoe crpoenue
OpraHu3MoB, Hacensoumx 3emiato. OOMeH BEIeCTB M CaMOPErynsiuus B OHOJOTHMYECKUX
cucremax. (CaMOBOCHpPOM3BEIEHUE; HACIEJICTBEHHOCTh M HW3MEHYMBOCTh KaK OCHOBa
CyIIEeCTBOBaHUA XKMBOH MaTepuu. Poct u passutue. Pasnpaxxumocts; Gpopmbl n3dupaTtebHON
peaxkiuy OpraHu3MOB Ha BHEITHUE BO3AEUCTBUS. PUTMUYHOCTH IPOLIECCOB KUZHEAEATEIILHOCTH;
OMoJIOTNYEeCKHEe PUTMBI M UX 3HauYeHue. JIMCKpEeTHOCTh HBOTO BEIECTBA U B3aUMOOTHOILICHHE
YacTH U eJIOro B OMocucTeMax. DHEPro3aBUCUMOCTD KHUBBIX OPTaHU3MOB; (HOpMBbI TOTPEOICHUS
JHEPIUH.

[MapcTtBa KMBOM NPUPOABI;, KpaTKas XapaKTEPUCTHKAa €CTECTBEHHOM  CHUCTEMBI
KJ1accu(MKALMK )KUBBIX OpraHu3MoB. BuioBoe pazHoobpasue.

JleMOHCTPAaLUsA CXEM CTPYKTYPBI IAPCTB )KUBOW ITPUPOIBI.

Tema 1.2 PazBuTHe OHM0JIOTHH B 101apBUHOBCKHIi mepuoj (2 yaca)

Pa3zButne 6uonoruu B 101apBUHOBCKUN TIEpHO/I. ['0CIIOCTBO B HAyKe TIPEICTABICHUH 00
«M3HAYATHHOM 11eTIECO00PA3HOCTH» U HEM3MEHHOCTH KUBOM npupoabl. Pabomwr K. Jlunnes no
cucmemamuxe pacmenuil u Hcugommuulx. Jeontoyuonnas meopus K. b. Jlamapxka.

JemoncTpanus. buorpadun yaeHpIx, BHECIINX BKJIa/ B PA3BUTHE YBOJIOIIMOHHBIX UJIEH.
Kuznb u nesarensHocts XK. b. Jlamapka.

Tema 1.3.Teopus Y. /lapBuHa 0 NPOUCXO0KICHUU BUAOB IIYyTEM €CTECTBEHHOI0
or0dopa (5 yacos)



IIpennoceinku Bo3HMKHOBEHUS yueHus Y. JlapBuHa: qocTHKeHHS B 001aCTH €CTECTBEHHBIX
HayK, KCTIeJUIIMOHHbIN MaTepuan Y. Jlapsuna. Yuenue Y. JlapBrHa 00MCKYCCTBEHHOM OTOOpE.

Yuenne Y. [lapBuHa 0 ecTecTBeHHOM O0TOOpe. Bum — siemeHTapHas 3BOIIOIMOHHAS
enuHuia. BeeoOmias nHAMBHIyaNbHAS M3MEHYMBOCTh M M30BITOYHAS YHCICHHOCTb IOTOMCTBA.
bops6a 3a cyniecTBoOBaHME U €CTECTBEHHBINH 0TOOP.

Jemonctpauus. buorpadus Y. [lapsuna. MapmpyT u KoHkpeTHble Haxoaku Y. JlapBuHa
BO BpeMsl IyTeulecTBUs Ha Kopalie «buriby.

Tema 1.4. IIpucnoco0JIeHHOCTh OPraHM3MOB K YCJOBHSIM BHeEIIHeH cpeabl Kak
pe3yJabTaT JeiicTBUS eCTECTBEHHOr0 0TO0pa (2 yaca)

[TpucnocoOuTenbHbIE 0COOEHHOCTU CTPOSHUS, OKPACKHU TEJa U MOBECHUS KUBOTHBIX.
3abota o moromcTBe. DU3HOIIOTHUECKUE aJalITAIIUH.

Tema 1.5 MuxkpodBoJionus (2 yaca)

Bun xak reHeTMYeCKHM H30JMpOBaHHAs CHUCTEMA; PENPOAYKTHUBHAS M3OJSAIUS U €€
MexaHu3Mmbl. [lomynauuoHHass  CTPyKTypa BHIA; JKOJOTHUYECKHE U TCHETUYECKHUE
XapakTepucTHKU nonyiasuuid. [lomynauus — snemeHTapHasi 3BOIIOLMOHHAsA eauHuna. [lytu u
CKOPOCTh BH1000pa30BaHMUsI; reorpauueckoe 1 SKOJIOrHUECKOe BIUI000pa30BaHHeE.

JleMOHCTpalus CXeM, HJUTIOCTPUPYIOUINX MPOLIECC Teorpaduyeckoro BU1000pa30BaHHUS;
KUBBIX PACTEHUH U )KUBOTHBIX, FepOapreB U KOJUIEKIUN, TOKA3bIBAIOIINX HHINBUYaTbHYIO
M3MEHUYUBOCTH U PA3HOOOPA3Ue COPTOB KYJIbTYPHBIX PACTCHHM U IMTOPO JOMAITHHIX )KHBOTHBIX, &
TaK)Xe pe3ybTaThl MPUCTIOCOOIEHHOCTH OPTraHU3MOB K Cpejie OOUTaHUs U PEe3yIbTaThl
BU000pa30BaHusl.

JlaGopaTopHble M IPAKTHYECKUE PA0OTHI

W3ydeHne npucrnocoOIeHHOCTH OpraHM3MOB K cpejie OOuTaHus®.

W3y4eHne u3MEHYUBOCTH, KPUTEPUEB BUA, PE3YIbTATOB UICKYCCTBEHHOTO 0TOOpa Ha
COpTax KyJlIbTYPHBIX PACTCHHUIT*.

Tema 1.6. Buosiornyeckue mocjeacTeus axantanuu. Makposposonus (3 yaca)

['maBHBIE HampaBIEHUS SBOIIOIIMOHHOTO Mpoliecca. buonoruueckuii mporpecc u
ouonorudeckuii perpecc (A. H. Cesepuio). [lytu goctmxkenust 6M0I0THUECKOTo mporpecca.
OcHogHble 3aKOHOMEPHOCTIU I80TIOYUU. OUBEPSEHYUSL, KOHBEP2EHYUSL, NAPATLENUSM, NPABUILA
I60/1I0YUU cpYNnNn OP2AHU3MOE.

Pe3ynbTathl 3BONIOIIMHI: MHOTOOOpa3ue BUIOB, OpPraHuYecKast IeJIeCO00Pa3sHOCTh,
MOCTETIEHHOE YCIIO)KHEHNE OpTaHU3aI1H.

HeMOHCTpaHHﬂ NpUMEPOB TOMOJIOTMYHBIX W aHAJIOTMYHBIX OPraHoOB, UX CTPOCHUA U
MIPOUCXOXACHUS B OHTOTEHE3€; CXEMbl COOTHOIIEHHUS MyTeH MPOTrpecCUBHON OMOIOTUYECKOM
SBOJIIOIIMM;, MATEPUAIOB, XapaKTCPU3YIOMIMX MPEJICTAaBUTEIICH JKUBOTHBIX M  PACTCHUH,
BHECEHHBIX B KpacHyI0 KHUTY M HaXOJSIIMXCS TI0J] OXPaHOI rocyaapcTna.

Tema 1.7.Bo3nukHoBeHHe ;ku3HH Ha 3emute (2 yaca)

Oprannyeckuii MUp Kak pe3yJibTaT 3BOIONNHN. BO3HHKHOBEHUE M pa3BUTHE )KU3HU HA
3emie. XUMHYECKH, peaduonornueckuit (teopus akagemuka A. M. Onapuna),
OMOJIOTMYECKHUI U COUANIbHBIN 3Tanbl Pa3BUTHUS )KUBON MaTEpPUH.

dunoreHeTHYECKUE CBSI3U B )KUBOM MPUPOJIE; €CTECTBEHHAs! KJIacCHU(PUKAINS KHUBBIX
OpraHU3MOB.

IleMOHCTpaI[HSI CXEM BO3HUKHOBCHHA OHOKJICTOYHLIX 3YKAPHUOT, MHOT'OKJICTOYHBIX
OpraHnu3MoOB, Pa3BUTHA LIAPCTB paCTCHI/Iﬁ " )KUBOTHBIX.

Tema 1.8. PazBurne :xxu3nu Ha 3emiie (3 yaca)

PazButue xu3HM Ha 3emiie B apXEHUCKYIO0 U TPOTEPO30MCKYIO 3pbl. [lepBhie cneapl KU3HU
Ha 3emiie. [losiBieHne BceX COBPEMEHHBIX TUIIOB OECIIO3BOHOYHBIX KUBOTHBIX. [lepBhie
XopJ0BbIe. Pa3BuTHE BOJHBIX PACTEHUH.



PazButue xu3HM Ha 3emiie B Majgeo30McKyro 3py. [losBieHHe U 3BOIONHUSA CYXOIYTHBIX
pacteHuii. [lanmopoTHUKH, CEMEHHBIE NANOPOTHUKH, IOJOCEMEHHBIE PacTeHUs. BO3HUKHOBEHHE
MMO3BOHOYHBIX: PbIObI, 3eMHOBOHBIE, IIPECMBIKAIOIIIHECS.

Pa3Butue xu3Hu Ha 3emiie B ME3030MCKYI0 M KaWHO30HCKYyI0 5pbl. [losiBnenue u
pacnpoCTpaHEHHUE IOKPBITOCEMEHHBIX pacTeHUN. BO3HMKHOBEHHME NTHUIl M MIIEKONUTAIOLIUX.
[losiBneHue u pa3BUTHE IPUMATOB.

[Ipoucxoxaenue demoBeka. MecTto denmoBeka B KUBOM mpupozae. CucreMaTHyeckoe
noJjoxeHne Buga HOMO sapiens B cucreme KMBOTHOrO Mupa. [Ipu3HaKM U CBOWCTBA 4eNIOBEKA,
MTO3BOJISIFOIINE OTHECTH €T0 K Pa3JIMYHbIM CUCTEMATUYECKUM I'pyIIaM [[apCcTBa )KUBOTHBIX.
Craguu 3BOJIOLUM YEJIOBEKA: JPEBHEHIINN YENIOBEK, APEBHUN YEJIOBEK, IIEPBHIE COBPEMEHHbBIE
JIFO/IH.

CpoiicTBa yenoBeka Kak Ouonornyeckoro suna. [lomynsiuonnas cTpykrypa Buga Homo
sapiens; yenoBevYeCcKue packl; pacooOpa3oBaHKe; eINHCTBO MPOUCXOXKICHUS pac. AHTHHAYYHASI
CYILIHOCTb PacHu3Ma.

JemoncTpanus pernponykuuii kaptun 3. bypuana, oTpaxatromux QayHy u ¢uopy
pa3IMYHBIX 3p U IEPUOJIOB; CXEM pa3BUTUS LAPCTB JKUBOM MPHUPOJbI; OKAMEHEIOCTEH,
OTIIEYAaTKOB PACTEHUU B JPEBHUX MOPOJIAX.

Mopenu CKeneToB YelOBeKa ¥ TO3BOHOYHBIX JKUBOTHBIX.

OcHoBHble noHATHA. buonorus. XXuznb. OCHOBHbIE OTIMYUS JKUBBIX OPraHU3MOB OT
O0BEKTOB HEXHMBOW MPHPOJBI. YPOBHH OpraHu3anuu >KuBoil matepuu. OOBEKTHI M METOIbI
n3ydeHus B Ouoioruu. MHOrooOpasue >KUBOro MHUpa.

Opomonus. Bup, nmomymsinust; ux kputepuu. bopb0a 3a cymectBoBanue. EcTecTBeHHBIN
0TOOp Kak pe3yabTaT 00pHOBI 32 CYIIECTBOBAHNE B KOHKPETHBIX YCIOBHIX CPe/lbl 0OUTaHUSI.
«BOIHBI )KU3HNY.

MakxkposBomorus. buonorudeckuii mporpecc u Ouonorudeckuit perpecc. [lytu
TOCTIDKEHUS OMOJIOTMYECKOTo mporpecca; apoMopdo3bl, HAH0AaNTalluY, 001Iast AeTeHepaIts.

Teopuss axkagemuka A. WM. OnapuHa O NPOUCXOXKACHUM KU3HU Ha 3emile.

Pa3BuTHE KUBOTHBIX U PACTEHUH B pa3IMYHbIE EPUO/IBI CYILIECTBOBAHUS 3EMIIH.
[locTreneHHOE YCIOKHEHHE OpPraHM3allMUd M TPUCIOCOOJIEHHUE K YCIOBUSM CpEeAbl >KHUBBIX
OpraHu3MOB B IIporecce JBOMOUMH. [IpoumcxoxkneHue 4yenoBeka. JIBHXKymiue CHIIbI
aHTpororeHesa. Poiab Tpyna B mpolecce npeBpalieHus 00e3bsHbl B UeloBeka. YenoBeueckue
pacel, ux equHCTBO. KpuTHka pacusma.

YMmenusi. OOBSACHATH ¢ MaTEPUATTUCTUUECKHUX MMO3ULIMIN MTPOLIECC BOSHUKHOBEHUS JKU3HU
Ha 3eMJie KaKk eCTeCTBEHHOE COOBbITHE B IIEMHU HBOJIOIHOHHBIX NMpPeoOpa3oBaHU MaTepuu B
LEJIOM.

OOBACHATH OCHOBHBIE CBOICTBA )KUBBIX OPTaHU3MOB, B TOM YHCJIE IPOLIECCHI
MeTaboIM3Ma, CAMOPETYJISILINIO; TOHATHE TOMEOCTa3a KaK pe3ysIbTaT 3BOJIIOLUH KUBOWH MaTepUH.

Hcnonb30BaTh TEKCT ydeOHUKA M APYrHMX Y4eOHBIX MOCOOMH Al cOCTaBieHMs TaONMil,
OTPaXAIOIIMX 3Talbl Pa3BUTHS KU3HU Ha 3emiie, CTAaHOBJIEHUS 4YesoBeKa. lcrosib30BaTh TEKCT
yuyeOHUKa [uis paboThl C HAaTypaJbHBIMU OOBeKTamH. JlaBaTh apryMEeHTHPOBAHHYIO KPUTHKY
pacusMa.

Paznen 2.CTpykTypHasi opranu3anusi ;KUBbIX opranu3mos (10 yacoB)

Tema 2.1.XumMuveckasi opraHusanus Kierku (2 yaca)

DneMeHTHBIN cOoCTaB KJIETKH. PacnipocTpaHEeHHOCTh 3JIEMEHTOB, UX BKJIAJ B 00pa3oBaHUE
KUBOM MaTepuu U 0ObEKTOB HEKMBOM MPHUPOABI. MaKkpOoaIeMeHThI, MUKPOIJIEMEHTHI; UX BKJIaJ B
o0pa3oBaHNe HEOPTaHUYECKUX U OPTaHUUYECKUX MOJIEKYJI )KHBOTO BEIIECTBA.

Heoprannueckne MoJIeKyJIbl dKHUBOTO BELIECTBA: BOJa; XUMUYECKHE CBOMCTBA U
6uosiornyeckas poisib. ColM HEOPraHMUECKUX KUCIIOT, MX BKJIA]] B 00€CIIeYeHHE MPOLIECCOB
KHU3HEIESATENIbHOCTU U TMOJJEep)KaHUe roMeocTa3a. Poib KaTMOHOB M aHMOHOB B 00OecHedYeHUU
IIPOLIECCOB JKU3HEAEATENBHOCTH. OCMOC 1 OCMOTHYECKOE JIaBICHUE; OCMOTUYECKOE MOCTYIIIICHHE
MOJIEKYJ B KIIETKY.



Opranuueckre MoJieKyibl. buojormueckue mnoauMepsl — O€NKH; CTPYKTYpHas
opranuzanysi. OyHKIMKM OENKOBBIX MOJIEKYN. YrieBoisl. CTpoeHHe M OHOJOrHyecKas poib.
JKupbl — OCHOBHOM CTPYKTYPHBIN KOMIIOHEHT KJIETOYHBIX MEMOpaH U UCTOYHUK dHeprun. JTHK
— MOJIEKYJIbl HacseacTBeHHOCTH. Penymunkanus JIHK, nepenaua nacnencreeHHOM
uHpopMaluy U3 MOKOJEeHUd B mokojieHue. llepenaua HacneacTBeHHON MHOpMaMK U3 sSApa B
nuToruiasmy; tpanckpunuusa. PHK, ctpykrypa u ¢pynkuun. MadopmanuonHsie, TpaHCIIOPTHEIE,
pubocomansubie PHK.

JlemoHcTpanusi OOBEMHBIX MOJENEH CTPYKTYpPHOM OpraHu3alud  OHOJOTHMYECKHX
MOJINMEPOB: OEJTKOB U HYKIEMHOBBIX KHCIOT; MX CpPaBHEHHE C MOJEJISAMHU HMCKYCCTBEHHBIX
MOJIMMEPOB (MTOJIMBUHUIXIIOPHU]T).

Tema 2.2. O6MeH BelecTB H Npeodpa3oBaHue YJHEPruM B KieTke (3 yaca)

OOMeH BemlIeCTB W TMPEBpalICHUE HHEPTUUM B KIETKE. TpaHCIOPT BEHIECTB uepes3
KIeTouHyr0 MemOpany. ITuHo- u ¢aromuro3. BHyTpHukiIeTOUYHOE MUIIEBAPEHUE W HAKOIUICHHE
SHEPI'UH; pacIleIUICHUE TIIIOKO3bl. bBHocuHTE3 OENKOB, JKUPOB U YIIIEBOJIOB B KIIETKE.

Tema 2.3. CTpoenne u pyHKIuH KJIeTOK (5 4acoB)

[TpokapuoTnueckue kietku; Gpopma u pasmepsl. CTpoeHHE HUTOIIIA3Mbl OaKTepUATbHON
KJICTKH; OpraHn3alus MeTaboIn3Ma y IpoKkapuoT. [ eHeTnyeckuii anmnapar 6akTepui.
Cnopoo6pa3zoBanue. PazmHoxenue. MecTo u poJib MPOKApUOT B OMOLIEHO3AX.

Oykapuorudeckass kinerka. lluroruiasma sykapuotudeckond kieTku. OpraHesuist
[IUTOIUIA3MBI, MX CTPYKTypa U pyHkun. Llurockener. BkiroueHus, 3HaYeHUE U POJIb B
MeTabonau3Me KieToK. KierouHoe siipo — ILEHTp YIpaBJIEHUs >KU3HEACSATEIbHOCTHIO KIIETKH.
CTpyKTypbl KJIIETOUHOTO Ipa: sifiepHas 000J04YKa, XpOMaTUH (T€TepOXPOMATHH ), SIIPBILIKO.
Oco6eHHOCTH CTPOEHUS PACTUTENILHON KIIETKH.

Jlenenne kiieTok. KiieTkn B MHOTOKIIETOYHOM Opranusme. llouamue o ouggepenyuposke
KIemoK MHO2OKNIeMOouHo2o opeanuzma. Mumomuueckui yuxn: unmepgasa, peoyniuxayus /JHK;
MUmo3, (azel MUMOMUYECKO20 OeleHus U npeoopa308anus Xpomocom, OUOIOTUIECKHH CMBICI U
3Ha4YeHHe MUTO3a (06ecrosoe pa3MHOKEHHE, POCT, BOCIIOJIHEHNE KIETOYHBIX MTOTEPh B
(U3HOIOrMYECKUX U TATOJIOTMYECKHUX YCIOBHSX ).

Knemounas meopusi cmpoenusi opeanu3mos.

JdemoncTpanus. IlpuHUMNUanbHBIE CXEMbl YCTPOMCTBA CBETOBOTO M AJIEKTPOHHOIO
MHUKpockona. CXxeMbl, WUTIOCTPUPYIONIUE METO/bl NpenapaTUBHON OMOXMMHUU M MUMMYHOJIOTHH.
Monenu knetku. CXxeMbl CTPOSHHS] OPTaHOMI0B PACTUTEIBHON U )KUBOTHOM KJIETOK.

MukponpenapaTbl KJIETOK pPAaCTEeHMH, JXUBOTHBIX UM OJHOKJIETOYHBIX TIpUOOB. DUTypbI
MUTOTHYECKOTO JIEJICHHUS B KJIETKaxX KOpellKa JiyKa [0oJl MUKPOCKOIIOM U Ha cxeMme. Marepuaiisl,
pacckasblBaroIye o ouorpadusx y4eHbIX, BHECIIMX BKJIAJl B pa3BUTHE KJIETOUHONW TEOPUH.

JlabopaTopnasi paGora

N3ydeHune KiaeTok OakTepuid, paCTeHHUI 1 )KUBOTHBIX Ha TOTOBBIX MUKpoOIIpenaparax .

OcHoBHble nOHATHA. OpraHudyeckrue W HEOPraHWYECKUE BEIIeCTBa, OOpasyrolue
CTPYKTYpHBIE€ KOMIIOHEHTHI KJIETOK. IIpokapuoThl: OakTepum M CHUHE3EJIEHble BOJOPOCIH
(unanobakTepun). DyKapuoTHUECcKas KJIETKa; MHOr000pa3ue 3yKapuoT; KJIETKH OJTHOKJIETOUYHbBIX U
MHOTOKJIETOYHBIX OpraHu3MoB. OCOOEHHOCTH PACTUTENbHOM M JKMBOTHOM KIETOK. Snpo u
LUATOIUIa3Ma — TJIABHBIE COCTABHBIEC YaCTH KJIETKHA. OpraHouasl HUTOIUIa3Mbl. BKitoueHns.
Xpomocombl. Kapuotnn. MuTOoTHUECKMI LMK, MHUTO3. DBHOIOrMYecKMil CMBICT MHTO3a.
[TonosxeHns KJIIETOYHONW TEOPUH CTPOCHUSI OPraHU3MOB.

YMmenust. OObACHATH PUCYHKHU M CXEMBI, IPEJCTaBIeHHbIE B yueOHUKe. CaMOCTOSATENBHO
COCTABJISITh CXEMBI ITPOLIECCOB, MPOTEKAIOIINX B KIIETKE, M «IIPUBA3BIBATH)» OTAEIbHBIC UX ITAIbI
K pa3iIu4HbIM KJIETOYHBIM CTPyKTypaMm. MimtocTpupoBaTh OTBET NPOCTEUIIMMHU CXEMaMU U
PUCYHKAMM KJIETOYHBIX CTPYKTyp. PaboTarh ¢ MHKPOCKONOM M H3rOTOBISITH IMPOCTEHIINE
npenaparsl JUisi MUKPOCKOIIMYECKOTO UCCIIEIOBAHUS.



Paznen 3.PasMHoKeHHe U MHAMBHIYAJIbHOE pa3BUTHE Opranu3MoB (5 yacoB)

Tema 3.1.Pa3mHokeHne opranu3moB (2 yaca)

CymHocTh U (OpMBI pa3MHOKEHUS OpraHU3MOB. becronoe pa3zMHOXKEHHE PAacTeHUN U
)KUBOTHBEIX. IloJjioBOE Pa3MHOKCHHUEC KXUBOTHBIX U paCTeHHﬁ; O6p8,30BaHI/Ie IIOJIOBBIX KIICTOK,
OCEMEHEHUE U OII0I0TBOpeHue. brojornueckoe 3HadeHre MOJIOBOTO Pa3MHOKEHUS.
T'amemocenes. Ilepuodvr 0bpazoeanus NON0GLIX KIEMOK: PA3ZMHOJICEHUE, POCM, CO3PesaHue
(metio3) u opmuposanue nonosvix kiemox. OcobeHHOCmU chepmamozenesd U 0802eHe3d.
O11010TBOpPEHHE.

JleMOHCTpalUsl TUTAKATOB, HILTIOCTPUPYIOIMIUX CIIOCOOBI BETETATUBHOTO PAa3MHOXKCHUS
IUIOJIOBBIX JIEPEBHEB M OBOMIHBIX KYJIbTYp; MHKpPOIIpENapaToB siflekieTok; ¢oTorpaduii,
OTpaXaIKX pa3HOOOpa3ue NOTOMCTBA Y OAHOMN Iapbl POAUTEIEH.

Tema 3.2. UHaAMBHAYAIbHOE Pa3BUTHE OPraHu3MoB (oHTOreHe3) (3 yaca)

OMOpHUOHANBHBIA  1epuoj]; pa3BUTUA. (CHOBHble 3aKOHOMEpHOCMU  OpOONeHUs,
0bpaszosanue O0OHOCIONUHO20 3apodviuia — oOaacmynvl. lacmpynayusa; 3aKOHOMepHOCMU
0bpazosanus 08YCI0UHO20 3apooviuia — 2acmpyiel. [lepsuunsvili opeanocenes u OanrvHeuulas
oughghepenyuposka mraneti, opeanog u cucmem. [1ocTIMOPHOHATBHBIN TIEPHUOJT PA3BUTHSI.

@®opMbl TOCTAIMOPUOHANIBHOTO TIepHoja pa3BuTus. Hempsimoe pa3BuTHE; MOTHBIA M HEMNOTHBIN
MeTtamop(o3. bronornyeckuii cmbici pa3Butus ¢ Meramopgo3om. IIpsimoe passurue. Crapenue.

OO61re 3aKOHOMEPHOCTHU pa3BUTHS. buoreHeTnueckuii 3akoH.

Cxo0cmeo 3apoovluteti u dMOPUOHATbHASA Ougep2enHyus npusHaxos {3axon K. bapa).
buocenemuueckuii 3axon (3. Ilexxenv u K. Miwonnep). Pabomwr A. H. Cegepyosa 06
IMOPUOHATILHOU USMEHUUBOCTU.

JeMoHcTpanusi TaOiuIl, WUIIOCTPUPYIOIIUX Mpolecc MeTamopdo3a y YICHHUCTOHOTHUX,
ITO3BOHOYHBIX (KECTKOKPBUIBIX U YELTyHYaTOKPbUIbIX, aM(pUOUii); TaOIUL, OTpaXKarOIIHUX
CXOZCTBO 3apO/IBIIICH MO3BOHOYHBIX KUBOTHBIX, a TAK)XKE CXEM IIPe0Opa30BaHusl OPraHOB UTKaHEH
B (uiiorenese.

OcHoBHble mNOHATHA. MHoroo6pasue ¢opM H pPaCHPOCTPAHEHHOCTh OECIOIOro
pa3MHOXeHHs. bruonormueckoe 3HaueHne Oecronoro pasMHokeHus. [lomoBoe pazMHOXKEHHE U
ero 6uosnoruyeckoe 3HaueHue. [ 'ameroreHes; Meo3 1 ero OMOJOrMYECKOe 3HAaUE€HHE.
Or10/10TBOpPEHHE.

YMmenusi. OOBICHATH MpoIlecc Melo3a U APYrue 3Tambl 00pa30BaHUS TMOJIOBBIX KIIETOK,
WCTIOJNB3Ysl CXEMBI M PUCYHKH M3 yU4eOHHMKA. XapaKTepru30BaTh CYITHOCTh OECIIONOTO U TOJIOBOTO
Pa3MHOXKEHHUS.

Pa3znen 4.HaciiencTBEHHOCTh M H3MEHYUBOCTH Opranu3moB (20 yacoB)

Tema 4.1.3akoHoMepHOCTH HacenoBanusi npu3HakoB (10 yacos)

OtkpsiTe I'. Menaenem 3aKkOHOMEPHOCTEN HaclieJ0BaHUs MPU3HAKOB. I mOpugonornyeckuit
METOJI U3Y4EHHUs HACJIEICTBEHHOCTH.

I'enemuueckoe onpedenenue nona.

I'enoTun Kak nenocTHas cucreMa. BzanMmoaelicTBHe aJlJIeNIbHBIX U HEAJUIEIbHBIX T€HOB B
OIIpEJICJIEHUH NTPU3HAKOB.

JemoncTpanusi. KapTsl XpoMocoM uenoBeka. Po1oCIoBHbIE BBIIAIOINXCS TPEICTaBUTENEH
KYJIbTYpbl. XpOMOCOMHbBIE AHOMAJIUU YeJIOBEKa U UX (PEHOTUITMYECKHUE TPOSBICHHUS.

JlabopaTopnasi padora

Pemenne reseTnueckux 3a1ad v COCTaBIECHUE POJOCIOBHBIX.

Tema 4.2.3aK0HOMepPHOCTH U3MeHYNBOCTH (6 YacoB)
OcHoBHBIE (POPMBI U3MEHUYMBOCTU. | eHOTHUMHMUYECKass W3MEHUYUBOCTh. MyTanuu. 3HaYeHHue
MyTalul Ui IPaKTUKU CEJIbCKOTOo X03siicTBa 1 6norexHonoruu. KomOuHaTuBHas

W3MEHUYHMBOCTD. DBOJIIOLMOHHOE 3HAYCHNE KOMOUHATHBHON U3MEHYHUBOCTH.

deHoTHNMYECKAs!, WU MOAU(DUKAIIMOHHAS, W3MEHYMBOCTh. POJIb yCIIOBUN BHENTHEH
Cpelibl B pa3BUTHUH U MPOSIBJICHUU MPU3HAKOB U CBOMCTB.

JMemoncTpanus. [Ipumepsr MoaupUKAIMOHHON N3MEHUYHNBOCTH.



JlaGoparopHas padora
[TocTpoenre BapraiMOHHON KPUBOH (pa3Mephl IMCThEB PACTEHUM, aHTPOTIOMETPUUYECKHE
JTAHHBIC YYaIlIUXCs).

Tema 4.3.CeJiexkusi pacTeHuii, )kHBOTHBIX H MHKPOOPraHu3MoB (4 yaca)

Llenmpovl npoucxodcoenuss u mMHo2000paszus Kynbmypuwvlx pacmenuti. CopT, Mopoja,
mraMM. MeTobl CeleKIMH PacTeHU M >KUBOTHBIX. JIOCTHMIKEHMSI MU OCHOBHBIE HaIlpaBIICHUS
COBPEMEHHOM  CeNeKUMH. 3HA4YeHHE CEeJICKUMH JUIsl Pa3BUTHUSL  CEJIbCKOXO3SIMCTBEHHOTO
MIPOU3BOJICTBA, MEAUIIMHCKON, MUKPOOHOIOTHUECKOM U IPYTUX OTPACIeii IPOMBIIIIICHHOCTH.

JdemoncTpauusa. CpaBHUTENBHBIM aHAIM3 TMOPOJ JAOMAIIHUX JKUBOTHBIX U COPTOB
KYJIbTYPHBIX pacTeHMM W UX AUKUX MpeakoB. Koslekuuu u mpenaparbl COPTOB KYJIbTYPHBIX
pacTeHui, OTIMYAIOIIUXCS HAauOOJbIIEH T10JOBUTOCTHIO.

OcHoBHble mnoOHATHA. ['eH. ['eHOTMII Kak cuCTEMa B3aUMOJCHCTBYIOLIMX TI'€HOB
opranm3ma. [Ipu3Hak, cBoicTBO, (heHOTHI. ['eHEeTHYECKOE OmMpeNeNeHHe ToJia Y XKUBOTHBIX W
pactenuii. HacnencrBenHas 1 HeHaclieICTBEHHAs! U3MEHYUBOCTh. MyTallMOHHAs U
KOMOMHATHBHAsT M3MEHYMBOCTh. Moaudukauuu; HopMma peakiuu. Cenexkuusi; ruOpugu3anus u
ot6op. ['eTeposuc u nonumnonus, ux 3nadenne. Copr, mopojaa, mTamm.

Ymennsi. OOBICHATh MEXaHU3MbI TEpe/laydl MPU3HAKOB U CBOMCTB M3 TOKOJICHUS B
MIOKOJIEHHUE, a TAK)KE€ BOBHUKHOBEHUE OTIMYUN OT POAUTEILCKUX (popM y TOTOMKOB. COCTaBIATH
MPOCTEHIIE POJOCIOBHBIE M pEIIaTh TEeHETHYeCKHe 3amaud. [loHMMaTh HEOOXOIMMOCTh
Pa3BUTUS TEOPETUUECKON T€HETUKU U MPAKTUYECKOM CEJIeKIIUH /ISl TOBBIIICHUS
3 (HEKTHBHOCTH  CEIBCKOXO3SHUCTBEHHOTO  TIPOW3BOACTBA WM  CHIDKCHUS  CEOSCTOMMOCTH
MIPOJIOBOJILCTBUSI.

Pa3nes 5.B3anmMooTHOIIEHHs1 Opranu3ma u cpeabl. OcHOBbI 3Kk0Ji0rnu (5 YacoB)

Tema 5.1.buocdepa, ee crpykrypa u pynkuuu (3 yaca)

buocdepa — xuBast o6osouka rmanetsl. CTpykrypa ouochepsl. Komnonernmot
buocgepul: dcusoe seuecmaso, 8U0080L COCMAs, pazHoobpasue u 6K1a0 8 buomaccy; OUOKocHoeu
KocHoe geujecmso buocghepul (b. U. Bepnaockuii). KpyroBopoT BelecTB B IPUPOJIE.

EctecTBeHHbIE cOO0IIECTBA )KUBBIX OpraHM3MoB. bruoreoneHo3sl. KommnoHneHTsI
OMOTeo1IeH030B: MPOIYIEHThI, KOHCYMEHTBI, pelylleHThl. bUOIeHO3bl: BHIOBOE pa3HOOOpasue,
IUIOTHOCTD MOMYJISIIUM, OMoMacca.

AbuoTtnueckue hakTopsl cpezpl. Posib TeMneparypsl, OCBEIIEHHOCTH, BIAXKHOCTH UAPYTHX
(akTopoB B KHU3HEAESATENBHOCTH COo00mecTB. VHTEHCMBHOCTh nelcTBUSA (aKTopa Cpeibl;
orpaHuuMBaroMii  Qgaxkrop. B3aumopelcTBHe (QaKTOPOB Cpeabl, MHpPEIeabl BBHIHOCIUBOCTH.
buotnueckue Qaxtopel cpeabl. llemn u cetn nuTaHUSA. IKon02UUECKUE NUPAMUObBL: YUCe,
ouomaccwl, snepeuu. CmeHa OuoneHo30B. [IpuunHbel cMeHbI OMO1IEHO030B; (POPMHUPOBAHNE HOBBIX
COOOIIECTB.

@®opMbl B3aMMOOTHOIIEHUN MEXy opranu3mMamu. [103uTHBHBIE OTHOIIEHUSI — CUMOHNO3:
MyTyalu3M, KOOIEpanus, KOMMEHCaIU3M. AHTUOMOTUYECKHWE OTHOIIECHHUS: XUIIHUYECTBO,
napasuTu3M, KOHKypeHIHs. HelTpaibHble OTHOLIEHUSI — HEUTpaIu3M.

JleMoOHCTpanus: a) cXeM, WUTIOCTPUPYIOIIUX CTPYKTYpyY Orochepsl U XapaKTepHU3yIOIINX
OT/IeNIbHBIE €€ COCTABHBIE YaCTH, TaOJIMI BUJIOBOI'O COCTAaBa U Pa3HOOOPA3Us KUBBIX OPraHU3MOB
Oomocdepsl; CXeM KPyroBopoTa BEIIECTB B IPUPO/IE;

0) KapT, OTpPaXalOIIMX TIE€0JIOTMYECKYI0 HCTOPUI0 MAaTEpUKOB; PACHPOCTPAHEHHOCTH
OCHOBHBIX OMOMOB CYIIIH;

B) madguiabMoB U kuHOpmiIbMa «buocdepay;

') IpUMEPOB CUMOMO03a MPeICTaBUTENEH Pa3IMUHBIX LIAPCTB KUBON MPUPOIBL.

JlabopaTopHble n npakTHYecKHe padoThI

CocraBieHue cxeM Iepelauyd BELIECTB M SHEPruu (Lemnei muTanus)*.

W3ydeHue u onrcaHue 3KOCUCTEMbI CBOEl MECTHOCTH, BBISIBJICHHE TUIIOB B3aUMOECHCTBHS
pa3HbIX BUJOB B JAHHOW 3KOCUCTEME™.



Tema 5.2.buocdepa u yesoBek (2 yaca)

[IpupoaHbIe pecypehbl U UX UCIOJIb30BaHUE.

AHTpornoreHnsle (akTopel BO3ACHCTBUS Ha OWOIEHO3bI (POJIb 4YeJIOBEKa B MPHUPOJE);
MOCIICACTBHS XO35UCTBEHHOM NesATeIbHOCTH YenoBeKa. [IpodiaemMbl palioHanbHOro
IIPUPOIONOJIB30BaHUsA, OXPaHbl IPUPOIBI: 3alllUTa OT 3arps3HEHUIl, COXpaHEHHWE 3TAJOHOB U
MaMSATHUKOB IPUPO/IbI, 00eCIIeYeHrEe MPUPOTHBIMU PECYPCAMU HACEIICHHUS TIAHETHI.

JleMOHCTpaLus KapT 3al0BEIHbIX TEPPUTOPUI HALLIEH CTPAHBI.

IIpakTnyeckas padora

AHanu3 1 OIleHKa MOCJIECTBUH JIeATEIbHOCTH Y€IOBEKa B IKOCHCTEMAax *.

OcHoBHble moHsTHsA. buochepa. buomacca 3emum. buonormdeckas HpoayKTUBHOCTD.
JKusoe BemecTBo U ero GyHKIUU. bronorudeckuii KpyroBopoT BEIIECTB B IPUPOIE. DKOJIOTHSL.
Buemmnsiss cpena. Dkonorudeckue (GakTopbl. AOHMOTHYECKUE, OMOTHYECKHE W AHTPOIIOTCHHBIC
(akTopbl. DKOJIOTUYECKUE CUCTEMBI: OMOTe01IeH03, ONOIIEHO3, arpolieHo3. [IpoayneHTsl,
KOHCYMEHTBI, peaylieHTbl. CaMoperysius, CMeHa OMOLIeHO030B M BOCCTaHOBJICHHE OMOIIEHO30B.

Bo3zaeiictBue yenoBeka Ha Ouocdepy. OxpaHa IpUPObI;, OMOJOTUYECKUA M COLMAIIbHBIN
CMBICJI COXPaHEHUs1 BUJOBOIO pazHOOOpa3usi OMOIEHO30B. PalnoHanbHoe MpUpOIOI0Ib30BAHUE;
HeucueprnaemMble U UCUEPIIaeMble pecypChl. 3allOBEIHUKH, 3aKa3HUKH, napku. KpacHas kHura.
buonuka.

Ymenusi. BbIBASAT NPU3HAKM — TPUCIIOCOOJIEHHOCTH  BHUJIOB K  COBMECTHOMY
CYILIECTBOBAaHUIO B JKOJOTMYECKMX CHUCTEMax. AHaIU3UpOBaTb BMJIOBOW COCTaB OHOILIEHO30B.
Briiensate otnensHble (OpMBI B3aMMOOTHOIICHH B OMOIIEHO3aX; XapaKTepU30BaTh MUIIEBBIE CETH
B KOHKPETHBIX YCIOBUAX OOUTAHMS.

[IpumensTh Ha TMNpakTUKE CBeIeHUS 00 HKOJOTMYECKUX 3aKOHOMEPHOCTSX B
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO035MCTBE JUIsl IPABUIJIBHOM OpraHU3aluy JECOBOICTBA,
PBIOOBOJICTBA U T. JI., & TAKXKE JJI PEUICHHS BCEro KOMIUIEKCa 33/1a4 OXPaHbl OKPYKaIOIIeH
Cpe/bl U PALIMOHAIIBHOTO PUPOIOTIOIb30BAHMSL.

3akirouenue (2 yaca)

TpeOGoBaHus K YPOBHIO OATOTOBKH Y4YAIIUXCSl, 3aKaHYMBaOHKX 9 Ki1ace
B pezynbmame uzyuenusn npeomema yuaujuecs 9 Kiaccoe 001x4#cHbL:
3HATH/IIOHUMATh

® 0COOEHHOCTH >KU3HH KakK (DOPMBI CYIIECTBOBAHUS MaTEPHH;

L] pOJ'II) (1)H31/I‘-ICCKI/IX U XUMHYCCKHUX HpOHGCCOB B JKUBBIX CUCTCMaAX paSJ'II/I'-IHOFO I/Iepapaneacoro
YPOBHSI OpTaHHU3aIINH;

e (yHgaMeHTaTbHBIC TOHATUS OHOJIOTHH,

® CYIIHOCTH MPOIIECCOB OOMEHA BEIIECTB, OHTOT€HE3a, HACIEICTBEHHOCTH U M3MEHYHUBOCTH;

® OCHOBHBIE TE€OPUU OHOJIOTHH: KIIETOUYHYIO, XPOMOCOMHYIO TEOPHUIO HACIEICTBEHHOCTH,
HBOJTIOIIMOHHYIO, AHTPOTIOTEHE34;

® COOTHOIICHHUE COIHATLHOI0 U OMOJIOTHYECKOTO B BOJIIOIIUH YCIOBEKA;

® OCHOBHBIE 00JIaCTH MPUMEHEHUS OMOIOTUYECKUX 3HAHUI B MIPAKTHKE CEIbCKOTO XO03SICTBA, B
psize oTpaciieid MPOMBIIUIEHHOCTH, TPU OXPAaHE OKPYKAIOIIEH Cpeibl U 3J0POBbIUETIOBEKA;

YMEThb

® TI0JIb30BAThCS 3HAHUEM OOIICOMOIOTUUECKUX 3aKOHOMEPHOCTEH IS OOBSICHEHHUS C
MaTepI/IaJ'II/ICTI/I'-IeCKI/IX HOSI/IHI/Iﬁ BOHpOCOB HpOI/ICXO)KJIGHI/ISI 158 pa3BI/ITI/I${ JKN3HU HA 36MJ’I€, a
TaK)Ke pa3IMYHBIX TPYII PaCTeHUH, )KUBOTHBIX, B TOM YHCIIE U YEJIOBEKA,

e J1aBaTh ApIr'yMEHTUPOBAHHYIO OLIEHKY HOBOW MH(GOpMAIUH 110 OMOJIOTUYECKUM BOIIPOCAM;

e paboTaTh ¢ MUKPOCKOIIOM M M3TOTOBIISATH MPOCTEUIITHE MTPETapaThl Al MUKPOCKOTTHYECKHIX
HCCIIeIOBaHUIM;

e pemaTh TCHETHYECKHUE 3a]]a4H, COCTABJIATH POJOCIOBHBIE, CTPOUTH BApUAIIOHHBIC KPUBBICHA
paCTI/ITeJILHOM 1 ) KUBOTHOM MaTepI/Iane;

e paboTaTh ¢ y4eOHOU U HAYYHO-TIOMYJISIPHOM JTUTEpaTypPO, COCTABISATH IJIaH, KOHCIIEKT,
pedepar;

®  BIIAJICTh S3BIKOM MIPEIMETA.



MarepnainbHO — TEXHHYeCKOe o0ecreyeHue

e Komnprorep

e KoMmproTepsl 00ydaromuxcs (JI0CTYI)

e DKpaH (I0CTyII)

e [Ipoekrop (noctyn)

e doroanmapar

e Ta0mubl

e [TopTpeThl yueHbIX

e MukporpenapaTsl ¥ BlIaXKHbIE IPENapaThl
o [IIkOIbHBIE MUKPOCKOIIBI

o Jlymnl

e ['epOapuii «PacTutenbHbIE COOOIIECTBAY.
e HaGop mosie3HbIX HCKOMAEMbIX U MUHEPAJIOB
® Myispxu TpuboB

e Ou3nyeckas Kapra MoJymapuin

e [IpupoaHbIe 30HBI MUpPa

e Yyyesa )KUBOTHBIX

e Komekuuu (CKeneThl )KUBOTHBIX )



