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1. IlosicHuTeILHAS 3aMMUCKA.

Paboyas nmporpamma no 6uostoruu it 5-9 Ki1accoB cocTaBieHa Ha OCHOBE:
e @enepanbHOTO TOCYJAPCTBEHHOTO  00pa3oBaTENbHOTO  CTaHAApTa OCHOBHOTO  0OMIEro
o0pa3oBaHUs; YTBEPKAEHHOTO MpHKa3oM MuHHCTEpcTBa 00pa3oBaHus u Hayku PD ot 17.12.2010r.
Nel897.
e OyHIAMEHTAJIBHOTO AApa COAEPKAaHUs 00IIero 00pa30BaHus;
C yuerom:
e TpeboBaHWii K pe3ylbTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTENbHON IMPOrpaMMbl OCHOBHOTO
oOrero oOpa3zoBaHus;
e [Inanupyemsix pe3ynbratoB ocBoeHus OOIT OO0
e [IpumepHO# IpOTpaMMBI OCHOBHOTO 00I1IeT0 00pa30BaHUs 110 OMOJIOTHH;
e [Iporpammsl ocHOBHOTO 001Iero oopazoBanus no Ouosnoruu 5-9 xnaccel. ABTopsl B.B.Ilaceunuk,
B.B. Jlattomun, I'.T".IlIBenoB // Paboune nporpammsl. buonorus. 5-9 kmacc: yueGHO-MeTOAMUECKOE
nocobue/coct. I.M. ITanpnsesa.- M.: [Ipoda, 2019.
e  OOITI OO0 MBOY «COII Ne3» r.Hossriit Ockoin benropoackoii odnacty;
e [Iporpammsl pazBuTHs U GOPMUPOBAHUS YHUBEPCATbHBIX Y4EOHBIX AEHCTBU;
e KoHmemmu 1yX0BHO-HPABCTBEHHOTO Pa3BUTHSI U BOCITUTAHUS JIMYHOCTH.

Iemn w 3amaun OMOJIOTMYECKOTO 00pa3oBaHWSI B OCHOBHOM IKoJe (HOPMYITHPYIOTCS Ha
HCECKOJIBKHUX YPOBHAX! FJ'IO6&J'IBHOM, MCTANIpEAMETHOM, JIMYHOCTHOM H MNPEAMCTHOM, Ha YPOBHC
TpeOOBaHUM K pe3yIbTaTaM OCBOCHHUS COAEPKAHUS MTPEIMETHBIX IPOTPAMM.

['moGanbHBIC 1IETH OMOJIOTHYECKOTO0 00pa3oBaHMsI SIBISIOTCS OOIIMMH JIJII OCHOBHOM W CTapiein
IIKOJIBI M OMPEIEIISIOTCS COIMaIbHBIMH TPEOOBAHMSIMH, B TOM YHCIIE HM3MEHEHHEM COIHMaTbHON
CUTYallUl Pa3BUTHS - POCTOM WH(POPMAIMOHHBIX TEPETPY30K, HM3MEHCHHEM XapakTepa M CIIOCOO0B
OOIIIEHNS ¥ COIMATBHBIX B3aUMOICUCTBUH (0OBEMBI U CIIOCOOBI MOTYyYSHHUST HHPOPMAIIHH TTOPOXKIAIOT
psiT 0COOCHHOCTEH pa3BUTHUSI COBPEMEHHBIX MOAPOCTKOB).  Hamboiiee mpoyKTHBHBIMU C TOYKH 3pe-
HUSl PpEIICHUs 3a7ad pa3BUTUS TOJPOCTKA SBISIOTCS COIMOMOpalbHAS ¥ WHTEIUICKTyaIbHasI
B3pPOCIIOCTb.

[Tomumo 3TOTO, THOOANBHBIE HETH (QOPMYIUPYIOTCS C YYETOM PACCMOTPEHHUS OMOJIOTHYECKOTO
00pa3oBaHUsi KaK KOMIIOHEHTa CHUCTEMbI 00pa30BaHUsl B IIEJIOM, IO3TOMY OHH SIBJISFOTCS HamOoJiee
OOIIMMU ¥ COIMATIBHO 3HAYUMBIMHU.

C ydeTroM BBIIICHA3BAaHHBIX TIOJXOJIOB TJIOOATBHBIMH IEJISIMU OHOJIOTHYECKOTO 00pa30BaHHMS
SIBIISTEOTCSI:

* conuaim3anus 00y4aeMbIX KaK BXOXKICHHE B MHUDP KYJIbTYPhl M COLHAQIBHBIX OTHOIICHHIA,
o0ecrieurBaroIee BKIOYCHUE YJAlIUXCS B Ty WJIM WHYIO TPYIIY WM OOIIHOCTh — HOCHTENS €¢
HOPM, LIECHHOCTEH, OPUECHTAIIHIA, OCBAUBACMBIX B TIPOIIECCE 3HAKOMCTBA C MUPOM >KUBOM TIPUPOIBI:

* TpUOOIIEHUE K TIO3HABATEILHOW KYJIBTYpe KaK CUCTEME IMO3HABATEIbHBIX (HAyYHBIX) IICHHOCTEH,
HAKOTUICHHBIX OOIIECTBOM B chepe OMOJIOTHIECKON HAYKH.

[Tomumo 3TOTO, OHOJIOTHYECKOE 00pa30BaHUE MPU3BAHO OOCCIICUUTH:

* OpHCHTAIMIO B CUCTEME MOPAJIbHBIX HOPM U IIEHHOCTEH: TPU3HAHKE BBICOKOW IIEHHOCTH JKH3HU BO
BCEX €€ NIPOSABIEHUAX, 370POBbs CBOETO M APYrUX JIIOJIEH; DKOJOIrMYECKOE CO3HAHUE, BOCIIUTAHHUE
J00BH K MPHUPOJIE;

* pa3BUTHE IMO3HABATENHHBIX MOTHBOB, HAIPABICHHBIX Ha TOJY4YEHHE HOBOTO 3HAaHUS O >KUBOM
MIPHUPO/ie; TO3HABATENBHBIX KAa4eCTB JIMYHOCTH, CBS3aHHBIX C YCBOCHHEM OCHOB HAYYHBIX 3HAaHUM,
OBJIaJICHUEM METOJAMHU HCCIIEIOBAHUS MPUPOIbI, POPMUPOBAHUEM WHTEIUIEKTYyaIbHBIX YMEHUH;

* OBJIQJICHUE KITIOYEBBIMU KOMIIETEHTHOCTSIMU: Yy4eOHO-TI03HABATENbHBIMY, HWH()OPMAIIMOHHBIMU,
[[EHHOCTHO-CMBICIIOBBIMH, KOMMYHUKATUBHBIMU;

* (opmupoBaHUE y ydamIuXcs MO3HABATENBHOM KYIbTYphI, 0OCBAUBAEMOM B MpoIlecce MO3HABATEIBHON
NESITeNFHOCTH, M JCTETUYECKOW KYIbTYphl KaK CIOCOOHOCTH K O3MOIMOHAJIHHO-IIEHHOCTHOMY
OTHOIICHHIO K 00BbEKTaM >KUBOM MPUPO/IBL.



Pabouas mporpamma coctaBiieHa i JHHUKA y4eOHUKOB 1o Ouosiornn k YMK B.B. Ilaceunuxa.
WznatensctBo  «lpoda». JlanHas mnpeaMerHas IJMHUS YY4eOHHMKOB pazpaboTaHa Ha OCHOBE
denepanbHOTO TOCYIAPCTBEHHOTO 00pa30BaTENBbHOIO CTaHJapTa OCHOBHOTO OOIIEro oOpa3oBaHMS
(®I'0OC) n Konnenuuu IyXOBHO-HPABCTBEHHOI'O PAa3BUTUS M BOCIUTAHUS JIMYHOCTHU TI'PAaXJAAHHWHA
Poccun.

2. OO0mas xapakrepucTuka Kypca 0mosnoruu

YMK mist u3ydenusi kypca OMOJIOTHH COJEPKUT YIeOHHK, pabo4re MpOrpaMMBbl, METOIUIECKOE
mocobue, paboune Terpaad. MeToauyeckas IMOJUICP)KKa KOMILICKCA OCYIIECTBISICTCS Ha caiTe
n3narenscTBa WWw.drofa.ru.

buonorust Ha ypoBHE OCHOBHOTO 00I1IIET0 00pa30BaHMsI MIPEICTaBIICHA:
Kypc «baktepun, rpubsl, pacTeHus 5 Kjiacc» — B JJaHHOM Kypce€ ydYalluecs y3HAIOT, YeM >KHUBast
MPHUPOJA OTIMYAETCS OT HEXHMBOH; IMOJy4aroT OOIIME MPEICTABICHHUS O CTPYKType OMOJIIOTHYECKOM
HayKd, €€ MCTOPUM W METOJaX MWCCICOBAHMSA, IApCTBAX XUBBIX OPraHU3MOB, Cpelax OOMTaHUs
OpPraHW3MOB, HPABCTBCHHBIX HOpMaxX W MPHUHIMIIAX OTHOMIECHUS K MPHpOJe. YUalluecs MOJydaroT
CBEJICHHUS O KJIETKE, TKaHSIX M OpraHaX >KUBBIX OPTaHW3MOB, YIUIYOJSIOTCS WX 3HAHUS 00 YCIOBHSAX
KU3HU ¥ pa3HOOOpa3uy, paclpOCTPaHEHUH W 3HaYeHWH OakTepuil, TpHOOB M PacTCHUH, O 3HAYCHUU
3THX OPTaHU3MOB B MIPUPOJIC M KU3HU YETIOBEKa.

YMK:
1. Tlaceunuk B. B. buonorus. bakrepuu, rpu0sl, pactenus. 5 kiacc: yaeOHUK. — 4-e u3f.,
crepeotwrl. - M.: [lpoda, 2018 r.
2. Tlaceuynuk B. B. buonorus. bakrepun, rpu0bl, pactenus. Sxiacc: padoyas terpaapb. - M.: Jlpoda,
2018 r.
3. Tlaceunuk B. B. buonorus. bakrepun, rpuObl, pacTeHus. SKiIacc: METOIUYECKoe ocodue. - M.:
Hpoda, 2018 r.

Kypcer «MHOTO00Opa3ne moKphITOCEMEHHBIX pacTeHUH. 6 Kitacey», « KuBoTHBIE. 7 KiTacey.

B 6—7 iaccax ydvamuecs MOJy4arOT 3HAHUSA O CTPOCHUU, KUZHEACSITEIBHOCTH M MHOro00Opazuu
pacTeHMii U KUBOTHBIX, IPUHIUIIAX UX KIacCU(PUKAIIMHN; 3HAKOMSTCS C 3BOJIOIUEH CTPOEHUS KUBBIX
OpPraHM3MOB, B3aUMOCBSI3bI0 CTPOEHUS M (PYHKUUNH OpPraHOB U MX CHUCTEM, C HHAWBHIyaIbHBIM
pa3BUTMEM M DSBOJIOLMEH pacTeHHl M JKUBOTHBIX. OHHM Y3HAIOT O MPAKTUYECKOM 3HAYECHHU
OMOJIOTMYECKUX 3HAHMM KaK HAydHOM OCHOBE OXpaHbl HPUPOJIBL, MPUPOJOTOIH30BAHMUS,
CEJIbCKOXO3SUCTBEHHOTO IPOU3BOCTBA, MEAULIMHBI U 3APAaBOOXpaHEHUs, OMOTEXHOJIOTUU U OTpaciien
MIPOU3BOJICTBA, OCHOBAHHBIX HA UCIOJIb30BAHUU OMOIOTMYECKUX CUCTEM.

YMK:

1. Ilaceunwmk B. B. buonorus. MHOrooOpa3ue nmokphITOCEMEHHBIX pacTeHH. 6 Kitacc. YueOHuk / M.:
Hpoda, modoe nzmanue nocie 2018 r.

2. Tlaceunuk B. B. buosnorus. Muoroo6pasue moKpbrITOCEMEHHBIX pacTeHui. 6 kinacc. Pabogas
terpaas / M.: Jlpoda, mrodoe nzpanue nocie 2018 r.

3. Tlaceunuk B. B. buonorus. MHoroo6pa3sue nokpbsITOCEMEHHBIX pacTeHUi. 6 kiacc. Metoudeckoe
noco6ue / M.: Ilpoda, moboe uznanue nocie 2018 r.

4. Jlatromun B. B., lllankun B. A. buonorus. )Kusotnslie. 7 knacc. YueOuuk / M.: JIpoda, mroboe
uznanue nociue 2018 r.

5. Jlatromun B. B., JlamexoBa E. A. XXuBotHsie. 7 kinacc. Pabouas terpaas / M.: [Ipoda, mroboe
uznanue nociue 2018 r.

6. Jlatromwuu B. B., JlamexoBa E. A. buonorus. JKusotHsie. 7 kiaacc. Metoauueckoe nocobue / M.:
Hpoda, modoe uznanue nocie 2018 r.

Kypc «Yenosek. 8 kmacc». B maHHOM Kypce ywaiuecs MOJy4arOT 3HAHUA O YEJIOBEKE KaK O
OMOCOIMAILHOM CYIIIECTBE, €ro CTAaHOBJICHWHM B TMpOIECCe AaHTpPOmoreHe3a M (OPMUPOBAHUS
colManbHOU cpenibl. OnpeeseHne CuCTEMaTHYECKOTO TIOJIOKEHUS YEIOBEKa B PSAY KUBBIX CYIIECTB,
€ro TIEHETHUYECKass CBsI3b C JKUBOTHBIMHM MPEIKAaMH MO3BOJSIOT Y4YalIUMCA OCO3HATh E€IUHCTBO
OMOJIOTMYECKUX 3aKOHOB, WX TPOSIBICHHE HA Pa3HBIX YPOBHSAX OPraHMU3AlNH, MOHATH B3aUMOCBS3b
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CTpoeHUsl U (QYHKIUN OPraHOB M CHCTEM U YOSTUTHCS B TOM, YTO BBIOOP TOTO WIJIM MHOTO CIIEHApHs
MOBEICHUS BO3MOJKEH JIHIIb B ONMPENCIEHHBIX TPAHMIIAX, 3a MpeaeaMi KOTOPhIX TEPsIeTCS BOJIEBOM
KOHTPOJIb U MPOLIECCHI UAYT MO OMOJOTUYSCKUM 3aKOHAM, HE 3aBUCSIINM OT BOJIM Jitojieii. Takum 00-
pa3oM, BEIOOP MEXJIy 3M0POBBIM 00pa3oM KU3HU U TeM, KOTOPBIA BEAET K 00JIE3HU, BO3MOXKEH JIUIITh
Ha HadanbHOM dTarne. OTCIoJa ClenyeT BaXHOCTh 3HAHWUN O CTPOCHUU M (YHKIHSIX YEIOBEYECKOTO
Tena, o (akropax, OJArOMPUATCTBYIOIIUX 3J0POBBI0 UYEIOBEKAa W HAPYIIAIONIMX €ro. MeTosl
CaMOKOHTPOJIS, CIIOCOOHOCTh BBISIBUTH BO3MOXKHBIC HAPYIICHUS 30OPOBBS M BOBPEMsI OOpPaTHUTHCS K
Bpady, OKa3aTh NP HEOOXOJIMMOCTH JIOBPAYCOHYIO IMOMOINL, OTKa3 OT BPEIHBIX MPUBBIYCK —
BKHBIN IIIar K COXPAHEHUIO 3JI0POBBSI U BBICOKOW paboTOCOCOOHOCTH. B Kypce yaensercs: 0oJbioe
BHHMAaHNE CAaHUTAPHO-TUTHCHUYECKOU CITyk0e, OXpaHe MPUPOTHOMN Cpe/ibl, IMYHOW THTHEHE.
Brurrouenue CBEACHMIA MO TICHXOJIOTHH TO3BOJIMT OOJiee PalMOHAIBHO OPraHu30BaTh y4eOHYIO,
TPYIOBYIO, CIIOPTHBHYIO JCSITEILHOCTh U OT/BIX, JIETYE BIIUCATHCS B KOJUICKTUB CBEPCTHUKOB U CTaTh
JINYHOCTHIO.
VYMK:
1. Komnecos /I. B., Mam P. JI., bensie W. H. buonorus. Yenosek. 8 kinacc. YueOuuk / M.: JIpoda,
mo00e u3nanue nocite 2018 r.
2. Kouecos /I. B., Mam P. JI., bensseB 1. H. Buonorus. Uenosek. 8 kiracc. Pabouas rerpans / M.:
Hpoda, modoe n3panue nocie 2018 r.
3. Kouecos /I. B., Mam P. JI., bensieB U. H. buonorus. Uenosek. 8 kimacc. Meroandaeckoe mocodue /
M.: [Ipoda, nrodoe nzmanue nocie 2018 r.

Kypc «BBenenue B 06myto 6mosioruto. 9 xmace». B 9 kimacce 0600mmaroTcest 3SHAaHUS O KUZHHA U
YPOBHSX €€ OpraHu3aIlni, PAaCKPHIBAIOTCS MHPOBO33PEHUECKHE BOIIPOCHI O MPOUCXOKICHUH U
Pa3BUTHH KU3HU Ha 3emiie, 0000IIal0TCs B YIIyOJISIOTCS TOHATHS 00 SBOTIOIIMOHHOM Pa3BUTHH
OpPraHWU3MOB. YUaluecs Moyq4aroT 3HaHUsI OCHOB ITUTOJIOTHUH, TEHETUKH, CEJICKITUHU, TCOPHHU
DBOJIIOIUH.

[Tony4yeHHbie OMOIOTHYECKHE 3HAHUS CITY’)KAaT OCHOBOHM IIPH paCCMOTPEHHUH SKOJIOTHH OPraHU3Ma,
MOMYJISANH, OUOIIeH03a, OMocdephl U 00 OTBETCTBEHHOCTH YeJIOBEKA 3a )KU3Hb Ha 3eMJIe.

VYyamuecs 10/DKHBI YCBOUTH U IPUMEHSThH B CBOCH JI€ATEIIHHOCTH OCHOBHBIE TTOJIOKCHHS
OMOJIOTUYECKOW HAYKH O CTPOSHUHU U )KU3HEEATEILHOCTH OPraHU3MOB, UX HHIUBUIYAJTLHOM U
HCTOPUYECKOM Pa3BUTHH, CTPYKTYpE, (PYHKIIMOHUPOBAHUH, MHOTOOOPA3HH IKOJOTUUECKUX CUCTEM,

WX U3MEHECHHH T10/1 BIUSHUEM JEATEILHOCTH YEJIOBEKa; HAYYUTHCS TPUHUMATh IKOJIOTHICCKU
MPaBUJILHBIE PEIICHUS B 00JIACTH MPUPOIOTIONH30BAHUS.

VMK:

1. Kamenckuii A. A. Kpukcynos E. A., [Taceunuk B. B., [lIgenos I'. I'. buonorusi. Beenenue B
obmyro onosoruto. 9 kiace. Yueonuk / M.: JIpoda, modoe n3manue nociue 2018 r.

2. Kawmenckuit A. A. Kpukcynos E. A., [laceunuk B. B., IlIsenos I'. I'. buonorus. Beenenue B
oburyro 6uonoruto. 9 kiacc. Pabouas terpans / M.: [poda, mobdoe nznanue nocue 2018 r.

3. Kamenckuit A. A. Kpukcynos E. A., [laceunuk B. B., IlIsenos I'. I'. buosnorus. Beenenue B
oOuryro 6uonoruto. 9 kiacc. Meroaunyeckoe nocodue / M.: Jlpoda, moboe nznanue nocie 2018 r.

B paOoueili mnporpamMme coOmrofaercs MPEEMCTBEHHOCTh C MPUMEPHBIMU IIPOrpaMMaMH
HayaJbHOro 00Iero oOpa3oBaHMs, B TOM YHCIE U B HCIOJB30BAHMM OCHOBHBIX BHJOB YyueOHOMH
JeSaTeNbHOCTH o0ydaromuxcs. B cooTBercTBHM ¢ 0a3UCHBIM Y4eOHBIM IJIAHOM Kypcy OMOJIOTMM Ha
YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHMsl MpeauiecTByeT Kypc «OKpyXaromuil MUp», BKIFOUYArOLIUHA
OIIpe/IeNICHHbIE OUOJIOTMYECKUE CBEACHHSI.

B crpykType kypca 5 kiacca 3ajl0)k€Ha MPEEMCTBEHHOCTb MEXIy KypcaMmu, oOecreuyuBaroias
JVUHAMU3M B Pa3BUTHUHM, PACIIUPEHUU M YIIIYOJCHUM 3HAHUN M YMEHUH y4YaluXcs, B Pa3BUTHM UX
OMOJIOTUYECKOTO MBIIIJICHHS, CAMOCTOSTEILHOCTH B TPUOOPETEHNN HOBBIX 3HAHUH.

3. Mecrto Kypca 6nos10rum B y4eOHOM ILIaHe
Buosnorust B 0cHOBHOM 11Ko0JIe u3y4aercs ¢ 5 mo 9 kmaccel. OO1iee Yuciao yueOHbIX YacoB 3a IMSTh JIET

obyuennst — 280, u3 Hux mo 35 9 (1 u B Hexenw) B 5-6 kmaccax, mo 70 4 (2 u B Hexento) B 7-9
KJIaccax.



Pacnpenenenue 4acoB COraacHO aBTOPCKON IIPOrPaMMBI:

KJ1acc Koun-Bo Kon-Bo Kon-Bo Kou-Bo PesepBHoe
y4eOHBIX y4eOHBIX MPaKTUYECKUX KOHTPOJIbHBIX BpeMs
HEeJ/IeNb 4acoB pabot u | padort
1a00paTOPHBIX
pabot
5 Knacc 35 35 13 - 3
6 Kiacc 35 35 14 - 2
7 xnacc 70 7 - 7
8 Kiacc 70 28 - 6
9 xnacc 70 5 - 5

Conmepxanne Kypca OHOJOTMM B OCHOBHOM IIKOJIE SBJIA€TCS 0a30il i W3y4eHHs] OOIMHUX
OMOJIOTMYECKUX 3aKOHOMEpPHOCTEH, TEOpHid, 3aKOHOB, TMIIOTE3 B crapiieil mkose. Takum obOpaszom,
COJIep’KaHMe Kypca B OCHOBHOM IIKOJIE MpPEJCTaBIIseT cO00M 6a30BOE€ 3BEHO B CHUCTEME HENPEPHIBHOIO
OMO0JIOTNYeCKOro 00pa30BaHUs U SBIISETCS OCHOBOW JJIsi MOCIEAYIOLIEH ypOBHEBON M MPOQHUIbHOMN
b pepeHmanum.

HN3meHeHnnsi, BHECEHHBIE B aBTOPCKYIO IPOrPaMMy M X 000CHOBaHMS
[IpumepHas mporpamma 1no OMOJOTMHM B 5 Kilacce paccuuTaHa Ha 35 y4yeOHBIX yacoB, Oa3MCHBIN
yueOHBIN TUTaH MpeanoaraetT Ha o0yueHue Ouosoruu B 5 kinacce Toxe 35 yacoB. OHAKO, COTIACHO
y4eOHOTo T1aHa 00pa30BaTENbHOTO YUPEXKICHUS KOJTUYECTBO YIEOHBIX HEEeNb B 5 KJIacCe COCTaBJISIET
34. B cBs3M ¢ 3THM BHECEHBI M3MEHEHHUS B aBTOPCKYIO MporpamMmy. | yac yOpaiud u3 pe3epBHOTO
BpemeHu. Jlo6aBmwin mo onHomy dYacy Ha Tembl «KierouHoe cTpoeHue opranusmoBy, «LlapctBo

Pacrenus»

B cootrBerctBuu ¢ Ilporpammoil BHYTPHIIKOJILHOTO MOHHTOpPHHTA KadecTBa OOpa30BaHUS

3aIUTAHUPOBAHO TIPOBEICHUE BXOJHOM, TPOMEKYTOUHOM, HUTOTOBOM KOHTPOJBHBIX PadoT.

C y4eToM BHECEHHBIX U3MEHEHUHN Yachl paCIpeeIIIIOTCs CIASAYIONINM 00pa3oM:

Knacc Kon-Bo yuebnnix | Kon-Bo Kon-Bo mnpaktuueckux wu | Pe3epBHOE
HEJIeNb y4eOHBIX 4acoB | IaOOpaTOpHBIX padOT BpeMs
5 34 34 13 -

IIpeobaanaomme GopmMbl TEKYIIEr0 KOHTPOJISA 3HAHUM, YMEHUI U HABBIKOB!
Jlyis mpoBepKH 3HAHHWM MCIIONB3YeTCs] KOMIUIEKC 3aJaHHil, OPUEHTUPOBAHHBIX HA Pa3HbIi YpOBEHBb
Mpe/ICTaBJICHHs] y4eOHOro Marepuala, pa3iuyHble BHUAbI YMCTBEHHON U AMOLMOHAIBLHO-OLIEHOYHOMN
NeSITeNbHOCTH ydanuxcs. J{Js mpoBepKky BBINOTHEHUS TPeOOBaHU MUHUMYMa MTPOBOISTCS: TECTOBBIM
KOHTpPOJIb, MPaKTHYECKUEe paboThl, JabopaTOpHbIE pabOThI, 3allOJIHEHUE TaONUIl, WUHIUBUAYAIbHBIN
YCTHBIH ompoc, ¢ppoHTanbHas paboTa, TUChMEHHbBIE POBEPOYHBIE paboTa.

CornacHO BHYTPHIIKOJBHOM MPOrpaMMbl MOHUTOPUHTA KayecTBa oOpa3oBaHUsS B KaJeHIApHO-
TEMAaTHYECKOE MJIAHUPOBAHUE BKIKOYEH BXOJHOM, TPOMEKYTOUHBIA U UTOTOBBIA KOHTPOJb. TeKyIui
y4eT TMO3BOJSET BBISBUTH JOCTHTHYTHIN YydYallMMHCS YpOBEHb YCBOCHHsI y4yeOHOTOo Marepuana u
CBOEBPEMEHHO YCTPaHUTh OOHAPYKEHHbIE MPOOETbl B 3HAHUSX YICHUKOB.

I[Ipeobanagaromumu  popMaMu  OpraHM3anvu  yY4eOHOro mpouecca SBISIOTCS YPOKH-

MPAKTUKYMbI, YPOKH-KOH(EpPEHIIUH, HAOMIONEHUs, WCCIEAOBaHMs, KaK TpYNIOBBIE, TaK H
VHIMBUlyaJIbHBIE.
4, Pe3yabTaThl 0CBOEHHS Y4eOHOI0 MpeIMeTa.
5 kJace

JInuyHOCTHBIE pe3yabTaThl 00y4YeHus!
Yuawuecs oondxcnbi:

® UCIIBITHIBATh YyBCTBO FOPAOCTH 32 POCCUHUCKYIO OMOJIOTHUECKYIO HAYKY;



3HaTh IIPaBUJIA IOBEJICHUS B IIPUPOJIE;

MMOHUMATh OCHOBHBIE (DaKTOPBI, ONPEACIISAIONINE B3AUMOOTHOIIICHHS YeJIOBEKA U IPHUPO/IBI;
YMETb PEAIN30BBIBATh TEOPETUYECKUE ITIO3HAHNS HA IIPAKTHUKE;

MOHUMATh COIMATIBHYIO 3HAUMMOCTh U COJIEpKaHue poQeccuili, CBSI3aHHBIX C OHOIOTHEH;
UCIBITHIBATH JIFOOOBB K IPUPOJIE;

IIPU3HABATh IPABO KaX/10r0 Ha COOCTBEHHOE MHEHUE;

MIPOSIBJIATH TOTOBHOCTh K CAMOCTOSITEJILHBIM MOCTYIIKAM U JEMCTBUSIM Ha 0J1aro Npupobl;
YMETbh OTCTAauBAaTh CBOXO TOUYKY 3PEHUS;

KPUTHYHO OTHOCUTBCS K CBOMM IOCTYIIKaM, HECTU OTBETCTBEHHOCTD 34 MOCIEACTBUS;
YMETh CIIyIIaTh U CIBILIATh IPYTO€ MHEHHE.

HpeI[MeTHble pe3yabTarbl:

Yuawuecs donoicnvt 3Hamo:

0 MHOT000pa3uu >kMBON PUPO/IBL;

napcTBa XKuBoi npupossl: bakrepuu, I'puOsl, Pactenus, )KuBotHsie;

OCHOBHBIE METO/IbI UCCIIEZI0BAaHNS B OMOJIOTUH: HAONII0/IEHUE, SKCIIEPUMEHT, U3MEPEHHUE;

MIPU3HAKU KUBOTO: KIIETOYHOE CTPOEHUE, TUTAHUE, AbIXaHue, OOMEH BEIIECTB,

pa3apaKuMoCThb, POCT, pa3BUTHE, PA3MHOKEHHE;

9KOJIOrHYecKne (hakTophl;

OCHOBHBIE Cpe/ibl OOMTaHMsI )KUBBIX OPraHU3MOB: BOJIHAs CpeJla, HA3€MHO-BO3IylIIHAs Cpeaa,

MoYBa KaK cpesla 0OMTaHMs, OPraHu3M Kak cpeia OOUTaHMUs;

paBuia pabOThl C MUKPOCKOTIOM;

IIpaBUJIa TEXHUKU 0€30IaCHOCTH IPU MPOBEICHUH HAOMIOICHUH 1 J1aO0PaTOPHBIX OMBITOB B

KaOuHeTe OMOJIOTUH.

Yuawuecs oondcnvl ymems:

OIpENEeNATh MOHATHS «OUOJIOTUSY, «IKOJIOTUSY, «OHochepay, «1apcTBa JKUBOM MPUPOIBI»,
«9KOJIOTUYECKHE (PAaKTOPBI»;

OTJINYATh KUBBIE OPTaHU3MBI OT HEIKUBBIX;

10JIb30BaThCs IPOCTHIMU OMOJIOTMYECKUMHU IPUOOpaMu, HHCTPYMEHTAMHU U 000PY10BaHUEM;

OIpENeNATh HOHATHS: «KJIETKa», «000JI0UKa», « IIUTOIIA3May, « SAPO», «IAPBIIIKOY», «BAKYOIIN», «
IUTACTUIBDY, « XJIOPOIUIACTBI», «IIUTMEHTBD?, «XJI0PO(UILI;

paloTath C JIyHoi U MUKPOCKOIIOM;

TOTOBUTh MUKPOIIPENApaThl U paCCMaTPUBATh UX IO MUKPOCKOIIOM;

pacrno3HaBaTh pa3JIM4HbIE BUABI TKAHEH.

J1aBaTh OOIIYIO XapaKTEPUCTUKY OaKTepHUsM U rpudam;

OTINYaTh OaKTEpUH U I'PUOBI OT JPYTUX )KUBBIX OPraHU3MOB;

OTJIIMYATh CheI0OHBIE TPUOBI OT ATOBUTHIX;

OOBSICHATB POJIb OaKTEpHil U TPUOOB B IPUPOJIE U )KU3HU YETIOBEKA.

XapaKTepu30BaTh Cpe/bl OOMTaHUS OPraHU3MOB;

XapaKTepU30BaTh IKOJIOTHYECKUE (PaKTOPHI;

IIPOBOJIUTH (PEHOJIOTHUECKUE HAOIIOICHHUS;

coOuroIaTh MpaBuiia TEXHUKU 0€30MaCHOCTH IIPU MPOBEICHUH HAOII0AEHUH 1 1a00paTOPHBIX

OTIBITOB.

MetanpeaMeTHbIe pe3yabTaThl 00y4eHHUs
Yuawuecs oonxcuvl ymems:

COCTaBJIATH IUIaH TEKCTA;

BJIQJIETh TAKUM BHUJIOM H3JIOKEHUS TEKCTA, KaK IOBECTBOBAHME;

0JT PyKOBOJICTBOM YUYHTEJIsl IPOBOJUTH HEMOCPEACTBEHHOE HAOII0/IeHUE;

0] PyKOBOJCTBOM YUHUTENSI OQOPMIIATH OTUET, BKIIOYAIOIIUI ONHMCaHNe HAOMIOACHUS, ero
pe3ybTaThl, BEIBOIbI;



MOJTy4aTh OMOJIOTUYECKYI0 HH(DOPMAIIUIO U3 pa3IMYHBIX HCTOYHHUKOB;
OTIpENIeNATh OTHOIIEHHS 00BEKTA C APYTUMHU 00BEKTaMU;
OTIPENIeNATh CYIIECTBEHHBIE MPU3HAKU OOBEKTA.

Pa3nea 1. KiierouHnoe cTpoeHne opraHu3sMoB

IIpeameTrHble pe3yabTaThl 00y4eHUs
Yuawuecs oonswcnol snamo:
CTPOEHHE KIIETKH;
XUMHUYCCKHUM COCTaB KICTKHU,
OCHOBHBIE MPOLIECCHI )KU3HECATEITPHOCTH KIIETKH,
XapaKTepHbIE TPU3HAKN PAa3IMYHBIX PACTUTEIBHBIX TKAaHEH.
Yuawuecsa oonxxcnel ymems:
OTPEEIATh MOHATHS: «KJIETKa», «000J0UKa», « IUTOIUIA3May, « AIPO», «IIPBILIKO», «BAKYOIH», «
IJTACTUIBI», « XJOPOIIACTBI», KITUTMEHTBIY, «XJIOPO(UILID»;
paboTaTh C JyNnoil 1 MUKPOCKOTIOM;
TOTOBHTH MUKPOTIPENIapaThl H pacCMaTPUBATh WX MOJT MHKPOCKOIIOM;
pacrio3HaBaTh Pa3InIHbIC BBl TKAHEH.
MetanpeamMeTHsblie pe3yabTaTbl 00y4eHH s
Yuawuecsa oonxxcnel ymemo:
aHAJTM3UPOBATH OOBEKTHI IO MUKPOCKOTIOM;
CpaBHUBATH OOBEKTHI O] MUKPOCKOIIOM C X H300paKEHUEM Ha PUCYHKAX M ONPEACIATh HX;
0hOpPMIIATH PE3YNIbTATHl Ja0OpaTOPHOI pabOTHI B pabouei TeTpaau;
paboTaTh ¢ TEKCTOM U WJLTFOCTPAIUSAMU y4eOHUKA.

Pasznen 2-3. LapcrBa bakTepun. I'pudsbi

IIpenmeTHbIe pe3yjbTATHI 00yUYeHUSs
Yuawuecs oonocnol 3namo.
CTPOCHHUE M OCHOBHBIE IMPOIIECCHI )KU3HEACITEIBPHOCTH OaKTEepHid U TPHOOB;
pazHoOOpa3ue U pacnpocTpaHeHue OakTepuii U rpudoB;
poib OakTepuit ¥ rpUOOB B IIPUPOJIC U KU3HU YEIIOBEKA.
Yuawuecs oonsicnvl ymemo.
JaBaTh OOIIYIO XapaKTEPUCTHKY OAKTEPHUsIM U Tpudam;
OTJIMYATh OAKTEPUH U TPUOBI OT JPYTUX )KUBBIX OPraHU3MOB;
OTJIMYATh CheIOOHBIC TPHOBI OT STOBUTHIX;
OOBSICHATB POJIb OAKTEpHiA U TPHOOB B IPUPOJIC U )KU3HH YEIIOBEKA.

MeranpeaMeTHbIe pe3yabTaThl 00y4eHHUs
Yuawuecs oondcnvl ymems:
paboTath ¢ yueOHUKOM, pabouelt TeTpa b0 U JUIAKTUYECKUMHU MaTepraiaMH;
COCTaBJIATh COOOIIEHUSI HA OCHOBE 0000IIEHNS MaTepHraja yueOHUKa U IOTIOJHUTEIBHOM JTUTEepaTyphl.

Pa3nea 4. IlapcTrBo PacTrenus
IIpenmerHbie pe3yabTaThl 00y4eHUs!
Yuawuecs oonoichvl 3Hamo.
OCHOBHBIE METO/IbI U3yUEHUS PaCTEHUM;
OCHOBHBIE I'PYIIIbI pacTeHUil (BOIOPOCIHN, MXH, XBOILH, IJIAYHbI, TAIIOPOTHUKHU, FOJIOCEM EHHBIE,
IIBETKOBBIE), UX CTPOCHUE U MHOT000pasue;
0COOEHHOCTH CTPOEHMS U )KU3HEEATEIbHOCTH JINIIAHHUKOB,;
poJb pacTeHuil B OMocgepe 1 )KU3HU YellOBeKa,
IIPOUCXOXKICHUE PACTEHNUI U OCHOBHBIE ATAIbl PA3BUTHSI PACTUTEIBHOTO MHPA.



Vuawuecs donsicnor ymemy:

JaBaTh OOLIYIO XapaKTePHCTHKY PACTUTEIBHOTO IIapCTBa;

0OBSICHATB POJIb pacTeHUI Ouochepe;

JlaBaTh XapaKTEPUCTUKY OCHOBHBIM I'pYyIIIaM pacTeHU (BOJOPOCIIH, MXHU, XBOLIH, IIJIayHBI,
IMarioOpOTHUKH, IOJIOCCMCHHBIC, HBCTKOBI)IC);

00BACHATH IMPOUCXOKIACHUC paCTCHI/II;'I M OCHOBHBIC JTallbl pa3BUTUA PACTUTCIILHOIO MHpaA.

MeranpeamMeTHble pe3yJabTaThl 00y4eHUs!
Yuawuecs oondichvl ymems:
BBIIIOJIHATH J1a0OpaTOpHbIE PA0OTHI O] PYKOBOJICTBOM YUUTENS;
CPaBHUBATh MPEJICTABUTEIICH Pa3HbIX IPYII PACTEHUH, 1€JaTh BBIBObI HA OCHOBE CPABHEHUS;
OLICHUBATH C ICTETUYECKON TOUKH 3PEHHUSI IIPEJICTABUTEIIEH PACTUTEIIBHOTO MUPA;
HaXO0JUTh UHPOPMAIIUIO O PACTEHUSAX B HAYYHO-TIOMYJIIPHOU IUTEpaType, OMOJIOTUYECKUX CIOBapsAX U
CIPaBOYHHKAX, aHAJIM3UPOBATh U OLICHUBATh €€, IEPEBOAUTH U3 OJHOM (OPMBI B IPYTyIO.

6 k1acc
JIN4YHOCTHBIE Pe3yJIbTaThl 00y4YeHUs!
Yuawuecs oonoicnor.
WCIIBITBIBATH YYBCTBO TOPJIOCTH 332 POCCHICKYIO OMOJIOTHYECKYIO HAYKY;
COOITIOTIATh MTpaBHJIA MTOBEICHUS B IPHPO/IC;
MMOHMUMATh OCHOBHBIE (PaKTOPBI, OTIPECIIAIONINE B3aMMOOTHOIIICHUS YeJIOBEKA U IIPHUPO,IBI;
YMETh PEaTM30BBIBATh TCOPETUICCKHE ITO3HAHUS HA MTPAKTUKE;
0CO3HAaBaTh 3HAUYCHHE O0yUYEHUS JJIsl TOBCEIHEBHOM )XM3HU U OCO3HAHHOTO BhIOOpaA mpodeccuu;
MOHUMATh BAXHOCTh OTBETCTBEHHOTO OTHOIICHHS K YYEHHUIO, TOTOBHOCTH U CIIOCOOHOCTH
00yJarommxcsi K CaMOPa3BUTHIO W CaMOOOpa30BaHWI0O HA OCHOBE MOTHBAIMM K OOYYCHHIO W
MTO3HAHUIO;
MIPOBOJUTH pabOTy HaJ OMIMOKAMHU ISl BHECEHUSI KOPPEKTUB B yCBaBaeMble 3HAHUS,
UCIBITHIBATh JIIOO0Bb K MPUPOJIE, UyBCTBA YBAXKEHUS K YUEHBIM, U3y4YalOUIUM PAacTUTEIbHBIA MUD, U
ACTETUYECKUE YYBCTBA OT OOIIEHUS C PAaCTCHUSIMU;
MPU3HABATh MPABO KaXkJI0T0 Ha COOCTBEHHOE MHEHUE;
MIPOSIBJIATH TOTOBHOCThH K CAMOCTOSITEJILHBIM TMOCTYIKaM U JISHCTBUSAM Ha OJ1aro Mpupobl;
YMETb OTCTaUBaTh CBOIO TOUKY 3PEHHUS;
KPUTHYHO OTHOCHUTHCSI K CBOUM IIOCTYIKaM, HECTU OTBETCTBEHHOCTb 32 MX MOCIEACTBUS;
MIOHUMAaTh HEOOXOIUMOCTh OTBETCTBEHHOT0, OEPEKHOT0 OTHOILICHHUS K OKPYKAIOIIEH cpelie;
YMETb CIYyIIaTh U CABIIIATH IPYrOe MHEHHE,
yMeTb ONepupoBaTh (hakTaMu Kak AJs OKa3aTelbCTBA, TaK U JAJS OMPOBEPIKEHUS CYIIECTBYIOLIETO
MHEHHUSI.
Pazneal. CTpoenne 1 MHOT000pa3ue MOKPHITOCEMEHHBIX PACTEHUI
IIpenmeTHble pe3yabTaThl 00yUeHUsI
Yuawuecs donscnol 3nams:
BHEIITHEE U BHYTPEHHEE CTPOCHHE OPTraHOB IIBETKOBBIX PACTCHU;
BHUJIOM3MEHEHUS OPTaHOB IIBETKOBBIX PACTEHUI U UX POJIb B )KU3HHU PACTCHHA.
Yuawuecs oondcnol ymems:
pa3nuyaTth U OMUCHIBATh OPTraHbl IBETKOBBIX PACTEHUI;
OOBSCHSATH CBSI3b 0COOEHHOCTEH CTPOCHHSI OPTaHOB PACTEHH CO cpefoii OOMTaHUS;
M3y4aTh OpraHbl pacCTeHUH B X0J€ TaO0PaTOPHBIX PadoT.

MetanpeaMeTHbIe pe3yabTaThl 00y4eHHUs
Yuawuecs dondicnol ymems:
aHAJM3UPOBATh U CPABHUBATH U3ydaeMble OObEKTHI;
OCYIIECTBISATH OMUCAHNE U3y4aeMOTo 00OBEKTa;
OTIpeNIeNATh OTHOIICHUS 00BEKTa C IPYTUMU 00bEKTaMU;



® OTIpE/IeNATh CYIIECTBEHHBIE PU3HAKU 00bEKTA;
® KJIacCU(PUIIUPOBATH OOBEKTHI,
® IIPOBOJIUTH JJAOOPATOPHYIO pabOTy B COOTBETCTBHU C HHCTPYKIHEH.

Paznea 2. ’)Kusznb pacrenuii

IIpeameTHble pe3yabTaThl 00y4eHUs

Yuawuecs oonoicnvl 3Hams:
® OCHOBHBIE IPOLIECCHI )KU3HEACATEIBHOCTH PACTCHUH;
® 0COOEHHOCTH MUHEPAIHLHOTO M BO3AYIIHOTO MUTAHUS PACTCHUIA;
® BUJIBI Pa3MHOKEHHsSI PACTEHUH 1 X 3HAUYCHUE.

Yuawuecs oondicnvl ymems:

XapaKTepU30BaTh OCHOBHBIE MPOIIECCH )KU3HECSITEIbHOCTH PACTEHUIH;,
OOBSICHATH 3HAYEHUE OCHOBHBIX MTPOIECCOB KU3HEACATEIILHOCTH PACTCHUN;
YCTaHABJIMBATH B3aUMOCBSI3b MEX/Iy MTPOLIECCAMU JIbIXaHHs U (POTOCUHTE3A;
MOKa3bIBaTh 3HAUYEHHUE MPOIECCOB (POTOCHHTE3A B )KU3HU PACTEHHUI U B IIPUPO/JIE;
OOBSICHATB POJIb PA3TUYHBIX BHIOB Pa3MHOXKECHHS Y PaCTCHUN;
OTIPENIENATh BCXOKECTh CEMSTH PACTECHUIA.

MeTanpeaMeTHsblie pe3yabTaThbl 00y4eHH s
Yuawuecsa oondxcnol ymems:
® aHAIM3UPOBATH PE3YNbTAThl HAOIIOACHUN U JeNaTh BBIBO/IBI;
® 110/1 PyKOBOJICTBOM y4YHUTeNs 0(OPMIISATH OTUET, BKIIOYAIOIINNA OTIMCAHUE SKCIIEPUMEHTA, €ro
Pe3yIbTaTOB, BHIBOJOB.
Pasznen 3. Knaccupukanus pacreHui
IIpenmeTHbIe pe3yjbTATHI 00yUYeHUSs
Yuawuecs oonscnol 3nams:
OCHOBHBIE CHCTEMATHUYECKUE KaTErOPUHU: BUJ, POJI, CEMENCTBO, KIacC, OTAEN, apCTBO;
XapaKTEpHbIE MPU3HAKU OJTHOJOJIBHBIX U IBY/I0JbHBIX PACTCHUN;
MIPU3HAKK OCHOBHBIX CEMENCTB OJHOIOJIBHBIX U IBYAOJBHBIX PACTECHUII;
® BaKHEHIIINE CeIbCKOXO3SHCTBEHHbIE PACTEHNU S, OMOJIOTMYECKUE OCHOBBI MX BBIPAIIMBAHUS U
HapOJHOX035MCTBEHHOE 3HAUYCHHUE.
Yuawuecs 0onsicnvl ymemo.
e 1ieniaTh MOP(OIOTHUECKYIO XapaKTePUCTUKY paCTCHUM;
® BBISIBJIATh IPU3HAKHU CEMEICTBA IO BHEIIHEMY CTPOCHHIO PACTEHHUI;
¢ paboTaTh C ONPECIUTEIbHBIMU KAPTOUKAMHU.

MertanpeaMeTHbie pe3yJabTaThl 00y4eHu st
Yuawuecs oondxcnol ymems:
pa3nuyatb 00bEM U COJCPIKAHUE TTOHITHIA;
pa3nuyath poJ0BOC U BHIOBOE TIOHSTHSI,
OTIPENIENATh ACIEKT KiacCu(UKaIum,
OCYILIECTBIIATH Kilaccu(puKaIuro.
Pasnean 4. Ilpupoanbie coodmecTrBa
IIpenmeTHble pe3yabTaThl 00y4eHUsI
Yuawuecs oonoichvl 3Hamo.
® B3aMMOCBS3b PACTEHUH C IPYTUMH OpPraHU3MaMU;
® pacTUTeIbHbIE COOOIIECTBA U UX THIIBL;
® 3aKOHOMEPHOCTH Pa3BUTHSI U CMEHBI PACTUTEIHHBIX COOOIIIECTB;
® 0 pe3ynbTaTax BIUSHUS JSITEITLHOCTH YeIIOBEKA Ha PACTUTENbHBIE COOOIIECTBA U BIHSHHUS
MIPUPOTHOM Cpefibl Ha YeTOBeKa.
Yuawuecs oondxcnvl ymems:
® yCTaHABIUBATh B3aMMOCBS3b PACTCHHM C APYTUMHU OPraHU3MaMH;
¢ ONpCACIIAATL paCTUTCIIBHBIC COO6H_I€CTB3. U UX THIIBI,



® 0OBSICHSTH BIIMSHUE ACATCIIbHOCTHU YCIIOBCKA HA PACTUTCIIbHLIC COO6H.[CCTBa " BJIMSHUC HpHpOI[HOfI

CpCabl Ha YCJIOBCKA,

® [IPOBOJUTH q)CHOHOFH‘ICCKI/Ie Ha6J'IIOI[€HI/I$I 3a BCCCHHHUMMU SBJICHUSAMU B IMIPUPOAHBIX C006H_I€CTBaX.

MeTanpeamMeTHblIe pe3yabTaTbl 00y4eHHu s
Yuawuecsa oondxcner ymems:

® [10]] PYKOBOJICTBOM yUHUTENSI OPOPMIISTH OTUET, BKIIFOUAIOIIHNKI ONMHUCAHNE 00BEKTOB, HAOIIOICHUM, X

pe3yJbTaThl, BBIBOBI,

® OpraHU30BBIBaTh yUeOHOE B3aUMO/JIEICTBHE B rpynie (pacupenessiTh poJid, 10T0OBapUBaThCs IPYT €

JIPYrOM U T. IT.).

7 knacce
JInuHOCTHBIE Pe3yabTAThI 00yYeHUsI
Yuawuecs oonoicnor.
3HATH MPABWJIA TTOBEJICHUS B TIPUPOJIC;
MMOHMMATh OCHOBHBIE (PaKTOPBI, OTIPECIISIONINE B3aMMOOTHOIIICHUS Y€JIOBEKA U MPHUPO,IBI;
YMETh PEaTM30BBIBATH TEOPETUICCKHE ITO3HAHUS HA MTPAKTHKE;
BHJICTh 3HAYCHHUE OOYUEHUS JIJIs TTOBCETHEBHOM JKU3HHM U OCO3HAHHOTO BBIOOpa mpodeccuu;
MIPOBOJMTH pabOTy Ha/I ONIMOKAMH TSI BHECEHUS KOPPEKTUB B YCBAaUBaeMbIC 3HAHHS,
WCIBITBIBATE JIFOOOBh K TIPHPOJIC, YYBCTBA YBAXKEHHUS K YUCHBIM, M3YYAIOIIUM YXUBOTHBIA MHp, U
ACTETHUYECKUE TYBCTBA OT OOIICHUS C )KHBOTHBIMH;
MPU3HABATH MPABO KaXI0T0 Ha COOCTBEHHOE MHECHHE;
(hopMUPOBaTh IMOIMOHAIBHO-TIOJIOKUTEIIPHOE OTHOIIICHHE CBEPCTHUKOB K ce0e depe3 TIIyOboKoe
3HAHHUE 300JIOTUYECKON HAYKH;
MPOSIBJIATH TOTOBHOCThH K CAMOCTOSITENIbHBIM MOCTYNKaM U JIEHCTBUSAM Ha 0Jaro nmpupobl;
YMETb OTCTauBaTh CBOIO TOUKY 3PEHHUS;
KPUTHYHO OTHOCHUTHCSI K CBOUM IIOCTYINIKaM, HECTU OTBETCTBEHHOCTb 3a MX MOCIEACTBUS;
YMETh CIIYIIaTh U CIBIIATh APYroe MHEHHE, BECTH JUCKYCCHIO, YMETh ONEpUpPOBaTh (pakTaMu Kak
JUIA TOKAa3aTeNbCTBA, TaK U JJISl ONIPOBEPIKEHUS CYIIECTBYIOLIETO MHEHHUS.

IIpenmeTHbIe pe3yibTAThI 00yUeHUs

Yuawuecs oonocnol 3namo.

SBOJIIOIIMOHHBIN MyTh Pa3BUTUS KUBOTHOTO MHPA;

HCTOPUIO U3YUEHUS KUBOTHBIX;

CTPYKTYPY 300J0THYE€CKON HAyKH, OCHOBHBIE dTambl €€ pa3BUTHS, CUCTEMAaTUYECKUE KaTEro puu.
Yuawuecs oondxcrol ymems:

OTPEENATh CXOACTBA U PA3IUYUS MEK]LY PACTUTEIBHBIM U )KUBOTHBIM OPraHU3MOM;

OOBSACHATH 3HAYCHHS 300JI0TMUECKUX 3HAHUM NI COXpaHEHHs >KM3HH Ha IUIaHEeTe, Ul pa3BeIcHUs
PEAKUX U OXPAHSAEMbIX KUBOTHBIX, /Ul BHIBEJICHHUS HOBBIX MOPOJI )KUBOTHBIX.

MeTtanpeaMeTHbie pe3yabTaThl 00y4eHHUs

VYyamuecs 10KHBI ymems:

JaBaTh XapaKTEPUCTUKY METOJaM H3ydeHHs] OMOJIOTUYECKUX OOHEKTOB;

KIIaCCU(PUITMPOBATH OOBEKTHI MO UX MPUHAICKHOCTH K CUCTEMATHUYECKUM T'PYIIIaM;

HaO0IaTh U OMUCHIBATh PA3IUYHBIX IPEICTaBUTENEH KUBOTHOTO MHPA;

WCIIOJIb30BATh 3HAHUS IO 300JI0TUU B MOBCETHEBHOW KU3HH;

MPUMEHSTh JBOWHBIC Ha3BaHHs >KUBOTHBIX B OOIIEHHMH CO CBEPCTHUKAMH, MPH I0JTOTOBKE
COOOIIEeHUH, TOKIIAI0B, TPE3CHTAIINH.

Paszpnen 1-2 . IIpocreiimue MHOTOK/I€TOYHbIE ;KUBOTHbIE
IIpeaMeTHbIe pe3yJbTaThl 00y4YeHUs
Yuawuecs oonxcnvl sHamo:

CUCTCMATHUKY )KUBOTHOI'O MUPA,
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OCOOCHHOCTH CTPOCHUS M3yYCHHBIX KUBOTHBIX, UX MHOT00Opa3ue, cpeapl oOuTaHus, 00pa3 Ku3HH,
OMOJIOTMYECKHE U YKOJIOTUYECKUE 0COOCHHOCTH; 3HAUCHUE B TIPUPO/IE M KU3HU YETIOBEKA,;
HCUYE3AI0IINE, PEIKUE U OXPAHSAEMbIEC BUbI ) KUBOTHBIX.

Yuawuecsa oonxrcnel ymems:

HaxXoauTh OTJIMYUA HpOCTefIHII/IX OT MHOTI'OKJICTOYHBIX ) KUBOTHBIX

MPaBUJILHO MTUCATh 300JI0TMYECKUE TEPMUHBI U HCTIONIb30BaTh UX IIPU OTBETAX;

paboTaTh C JKUBBIMHU KYJIBTYpaMH MPOCTEHIIINX, UCTIONB3YSI IPH STOM yYBEIHYUTEIbHBIE TPHOOPHL;
pacrno3HaBaTh MEPEHOCYNKOB 3a00JICBAaHUH, BRI3BIBAEMBIX TPOCTCHIIINMU;

PACKpPBIBATb 3HAYCHHUEC JKUBOTHLIX B IPUPOJAC U B )KU3HU YCIIOBCKA,

IMPHUMCHATDH IMOJTYUCHHBIC 3HAHWA B HpaKTquCKOfI KHU3HU,

pacrno3HaBaTb N3YYCHHBIX ) KUBOTHBIX,

OonpeaACIATb CUCTCMATUYCCKYIO MPUHAAJIC)KHOCTb KMBOTHOTO K TOM WJIM WHOM TaKCOHOMHYECKOMU
rpyIe;

HaOJII0AaTh 3a MOBEJICHUEM KUBOTHBIX B PUPO/IE;

IMPOTrHO3UPOBATH MOBCACHUC )KNBOTHBIX B PA3JIMYHBIX CUTYAllHUAX,

pa60T aTb C JXHBBIMU U q)HKCI/IPOBaHHI)IMI/I JKHUBOTHBIMHA (KOJ’IJ’I CKIIUAMU, BJIAXKHBIMU U
MHUKpOIIpenapaTamMmu, 9ydejiaMu U JIp.);

OOBSACHATh B3aMMOCBSI3b CTPOEHUS U (YHKLUMU OpPraHOB M MX CHCTEM, 00pa3a KU3HU U CpeJlbl
oOHnTaHus KHUBOTHBIX;

IMOHUMATBh B3aUMOCBA3U, CIIOKHUBUIUECCA B IIPUPOAC, U UX 3HAYCHUC,

OTJIIMYaTh JKHWBOTHBIX, 3aHCCCHHBIX B KpaCHYIO KHUTY, H" CII0COOCTBOBATH COXpaHCHHUIO UX
YHCJIEHHOCTH U MECT OOUTaHUS;

COBepUIaTh MPaBUJIbHBIE TOCTYNKH IO COEPEeKEHUI0 W TPUYMHOKEHHIO MPUPOJTHBIX OOTaTcCTB,
HaxoJsCh B IPUPOJHOM OKPYKEHHUH;

BeCTU ce0sl Ha AKCKYPCHUHU WX B MOXOJI€ TaKUM 00pa30M, 4TOObI HE PACIyTUBATh U HE YHUUTOXKATh
KUBOTHBIX;

MIPUBJIEKATh TMOJIE3HBIX >KMBOTHBIX B MMApKH, CKBEPHI, Cajbl, CO3/aBas Uil 3TOr0 HEOOXOIUMBIE
YCIIOBUS;

OKa3bIBaTh MEPBYIO MEAULIMHCKYIO TOMOIIb IPU YKyCaX OMACHBIX WU SJOBUTHIX )KUBOTHBIX.

MeTtanpeaMeTHbIe pe3yJbTAThl 00y4YeHUsI

Yuawuecs 0onsicnvl ymemo.

CpPaBHHMBATh U COTIOCTABJISITH )KUBOTHBIX U3YYEHHBIX TAKCOHOMHUYECKHX TPYIII MEXAY COOOI;
WCII0JIb30BaTh MHIYKTUBHBIN U IEAYKTUBHBIN MOIXOAbI IPU U3YUYEHUU KPYITHBIX TAKCOHOB;
BBISIBIISITH TIPU3HAKH CXOJICTBA M OTJIMYUS B CTPOCHUH, 00pa3e )KM3HU U MOBEACHUU KUBOTHBIX;
abcTparupoBaTh OpraHbl M UX CUCTEMBI U3 L[EJIOCTHOIO OpraHu3Ma MPU UX U3yYEeHUH U OPTaHU3MbI
U3 cpesibl UX OOUTaHUS;

000011aTh U J1e1aTh BBIBO/IBI 110 U3yYEHHOMY MaTepuay;

paboTaTh C JOMOJHUTEIHHBIMU HCTOYHHKAMU WH(QOpPMAIMK W HCHOJb30BaTh ISl TOUCKA
nH(popMaIuu BO3MOXKHOCTH MHTEepHETA;

MPE3EHTOBATh U3YYEHHBIN MaTepHall, UCIOJIb3Ys] BOBMOXHOCTH KOMIIBIOTEPHBIX TPOTPAMM.

Pa3nes 3. IBosonusi crpoeHus ¥ PyHKIMI OPraHOB U UX CHCTEM Y )KHBOTHBIX

IIpenmerHbie pe3yabTaThl 00y4eHUs!

Yuawuecs oonoichvl 3namo.

OCHOBHBIE CHCTEMbI OPraHOB KUBOTHBIX M OPraHbl, UX 00pa3yolue;

0COOEHHOCTH CTPOEHMS KaXKI0i CUCTEMbI OPTraHOB Y pa3HBIX IPYII )KUBOTHBIX;

9BOJIIOLIMIO CUCTEM OPraHOB KMBOTHBIX.

Yuawuecs dondicnol ymems:

IIPAaBUIILHO MCIIOJIB30BATh IIPU XapaKTEPUCTUKE CTPOEHUS KUBOTHOTO OPraHU3Ma, OPraHOB U CUCTEM
OpraHoB CHCI_II/I(I)I/I‘IGCKI/IG IIOHATHA,
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OG’bHCHHTb 3aKOHOMCPHOCTU CTPOCHUSA U MCXAHU3MbI (bYHKI_[I/IOHI/IPOBaHI/ISI Pa3IMYHBIX CHUCTCM
OpraHoB XUBOTHBIX,

CpaBHHUBATb CTPOCHHUEC OPraHOB U CUCTEM OPraHOB JKMBOTHBIX PA3HBIX CUCTCMATUYCCKUX T'PYIIIL;
OMUCBIBATH CTPOCHUC ITOKPOBOB TCJIa U CUCTEM OPraHOB JKMBOTHBLIX,

MOKa3aTh B3aMMOCBS3b CTPOCHUS U (DYHKIIMU CHCTEM OPTraHOB )KUBOTHBIX;

BBIABJIATH CXOJACTBA U pa3JIMUMA B CTPOCHHWHU TCJIa )KUBOTHBIX,

pas3jindatb Ha JKUBBIX o0OBeKTax Pa3sHbIC BHUAbI IIOKPOBOB, a4 Ha Ta6JII/IIlaX — Opranbl U CHCTCMbI
OpraHoB XUBOTHBIX,

COOJTIO/TaTh MTPaBMIIA TEXHUKU OS30MAaCHOCTH MPH MTPOBEICHUN HAOIFOICHHIA.

MeTanpeaMeTHbIe pe3yabTaThl 00y4eHUsI

Yuawuecs 0ondcnol ymems:

CpPaBHMBATh M COMOCTABISTh OCOOEHHOCTH CTPOCHUS U MEXaHU3MbI (DYHKIIMOHUPOBAHUS PA3INUHBIX
CUCTEM OpFaHOB KHUBOTHBIX,

UCIO0JIb30BAaTh WHIAYKTUBHBIE W JEAYKTHUBHBIE MOJIXOAbl IMPH H3YyYEHUM CTPOCHHUS U (YHKUIMH
OpraHOB U UX CUCTEM y KHUBOTHBIX,

BBIABIISATH HpI/IBHaKI/I CX0ACTBA U OTJIINYUSA B CTpOGHI/II/I U MCXaHU3Max (bYHKHI/IOHI/IpOBaHI/IH OpFaHOB n
UX CUCTEM y KHUBOTHBIX,

YCTaHaBJ'II/IBaTI) HpI/I‘II/IHHO-CHe)ICTBeHHBIe CBA3U HpOHeCCOB, JIS)KammMx B OCHOBC pel"y.]'ISH_H/H/I
OCATCIIbHOCTHU OpFaHI/ISMa;

COCTaBJIATH TE3HUCHI U KOHCIICKT TCKCTA,

OCYIIIECTBJISATH HAOMIOJCHUS U JIENIaTh BHIBO/IBI;

MOJTy4aTh OWOJIOTHYECKYI0 HH(POPMAIIMI0O O CTPOCHUM OPraHOB, CHUCTEM OPraHOB, PETYJISIIUH
NESITEILHOCTH OPraHu3Ma, pOCTEe M Pa3BUTHH KUBOTHOTO OpraHU3Ma U3 Pa3InYHbIX HCTOYHHUKOB;
000011aTh, 1e1aTh BBHIBOJIBI U3 TPOYUTAHHOTO.

Pasznen 4. UnauBuayanbHoe pa3BUuTHE ;KUBOTHBIX

IIpenmeTHbIe pe3yabTAThl 00yUYeHUs

Yuawuecs oonocnol 3namo.

OCHOBHBIE CTIOCOOBI Pa3MHOKEHHUS )KUBOTHBIX U UX Pa3HOBHUIHOCTH;

OTJIMYHE TOJIOBOTO PA3MHOXKEHUS dKUBOTHBIX OT OECIOJIOT0;

3aKOHOMEPHOCTH Pa3BUTHSI C IPEBPAIICHUEM U Pa3BUTHUS 0€3 IPEeBpalleHHUS.

Yuawuecs oondxcnol ymems:

MPaBWJIBHO HCIIOJI30BATh TMPU  XapaKTEPUCTHKE HHIUBUIYAIbHOTO Pa3BUTHUS  >KMBOTHBIX
COOTBETCTBYIOILINE MOHSITHS;

JI0Ka3aTh MPEUMYIIECTBA BHYTPEHHETO OIUIOJOTBOPEHUS M Pa3BUTHUS 3apoJbIlia B MATEPUHCKOM
OpraHu3Me;

XapaKTepH30BaTh BO3PACTHBIC MIEPHO/IbI OHTOT€HE3A;

MO0Ka3aTh YePThI MPUCTIOCOOICHHS )KUBOTHOTO Ha PAa3HBIX CTAIHAX Pa3BUTHUS K cpelie OOMTaHUS;
BBISIBIISITH (DaKTOPBI CPeIbl OOUTAHMSI, BIUSIONINE HA TPOJOIHKUTEIBHOCTD )KH3HH KUBOTHOTO;
pacno3HaBaTh CTaJUH Pa3BUTHS )KUBOTHBIX;

pa3nuuaTh Ha KHUBBIX O0OBEKTaX pa3HbIe CTa U MeTaMop(o3a Y )KUBOTHBIX;

co0MIo1aTh MpaBUIia TEXHUKU O€30MaCHOCTH MPH MPOBEICHUN HAOTIOICHUH.

MeTanpeaMeTHblie pe3yabTaTbl 00y4eHHU s

Yuawuecs oondcnol ymems:

CpaBHHMBAaTh U COTIOCTABISATh CTAIMU PAa3BUTHUS KUBOTHBIX C MpEBpalleHUeM U 0e3 MpeBpalleHus U
BBISIBIISITh TPU3HAKH CXOJCTBA M OTJIMYUS B Pa3BUTHH JKUBOTHBIX C TIpeBpaimleHueM u 0e3
MpeBpaIICHUS;

yCTaHABIUBATh MPUUYNHHO-CJIEICTBEHHBIE CBS3U MPHU M3YYCHUH MPUCTIOCOOIEHHOCTH JKMBOTHBIX K
cpenie OOUTaHMs Ha Pa3HBIX CTAIUSIX PA3BUTHS;

abcTparupoBaTh CTAJMH PA3BUTUS KUBOTHBIX U3 UX KU3HEHHOTO IHUKIIA;

COCTAaBJISTh TE3UCHI M KOHCIIEKT TEKCTA;
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CaMOCTOSITEJIHO HCIIOIb30BaTh HEMOCPEICTBEHHOE HAOIIOICHHUE U JIETIaTh BBIBOJIBL;
KOHKPETH3UPOBATh PUMEPAMHU PacCMaTpUBaeMble OMOJIOTUYECKUE SBICHNS,

MOJIy4aTh OMOJOTHYECKYI0 HHPOPMALHIO 00 MHANBUAYAILHOM Pa3BUTHU KUBOTHBIX, IEPUOTU3AINH
U [IPOJIOJIKUTEIILHOCTH KM3HU OPraHU3MOB U3 Pa3IU4YHbIX UICTOYHUKOB.

Pa3nes 5. PazBuTHe M 3aKOHOMEPHOCTH pa3MellleHusl J)KUBOTHBIX Ha 3emJie

IIpenmeTHble pe3yabTaThbl 00y4eHUs!

Yuawuecs oonscnol 3nams:

CpPaBHMUTEIbHO-aHATOMUYECKUE,  SMOPHOJIOrMYECKHE,  MNAJIECOHTOJOTHYECKHE  JI0OKA3aTeJbCTBA
IBOJIIOLHH;

MIPUYMHBI 3BOJTIOIMH 110 JlapBUHY;

PE3yJIbTaThl SBOJIIOIHH.

Yuawuecsa oondcnel ymems:

MpPaBWJIBHO HCIIOJIb30BATh TIPU  XapaKTEPUCTUKE pa3BUTHS HKUBOTHOTO MHpa Ha 3emJe
OMOJIOrHYECKUE OHATH,

aHAJIM3UPOBATh 10KA3aTEIbCTBA 3BOIIOUY;

XapaKTepU30BaTh TOMOJIOTUYHbIE, AHAJIOTHYHbIE U PYAMMEHTapHbIE OpraHbl U aTaBU3MbI;
yCTaHABJIMBATh MPUYMHHO-CIIEICTBEHHBIE CBSI3M MHOT000pa3ysl ’KUBOTHBIX;

JI0Ka3bIBaTh MPUCIIOCOOUTETBHBINA XapaKTep N3MEHUNBOCTH Y )KMBOTHBIX;

O0OBSCHATH 3HaUEHHE OOPHOBI 32 CYIIIECTBOBAHKE B SBOJIIOIIMH KMUBOTHBIX;

paznuyaTh Ha KOJUIEKIIMOHHBIX oOpa3nax M Ta0iuiax TrOMOJIOTMYHBIE, aHaJOTMYHble H
PYIIMMEHTApHBIE OPTaHbl U ATABU3MBbI Y )KUBOTHBIX;

MeTtanpeaMeTHble pe3yJbTAThl 00y4YeHUsI

Yuawuecsa oonxxcnel ymems:

® BLIABJIATH UEPTHI CXOACTBA U OTIIMYHA B CTPOCHUH U BBITTOJTHSICMOM q)yHKHI/II/I OpraHOB-rOMOJIOT'OB U

OpraHoB-aHAJIOTOB;

CpaBHHUBATL U COMOCTABJIATH CTPOCHUEC JKUBOTHBIX HA Pa3JIMYHBIX 3TallaX UCTOPHUICCKOI'0 Pa3BUTH,
KOHKPCTU3HUPOBATE MPpUMEpPaMHU JOKA3aTCJIbCTBA 3BOJIFOIINH

COCTaBJIATH TE3HUCHI U KOHCIICKT TCKCTA,

CaMOCTOATCIIbPHO UCIIOJIB30BATh HETIOCPEACTBCHHOC Ha6J'IIO,Z[eHI/Ie n A€j1aThb BBIBOJBI,

I1oJiy4aTb 6I/IOJ'IOFI/I‘ICCKYI-O I/IH(l)OpMaI_II/IIO 00 9BOJIFOHMOHHOM PA3BUTHUHU KUBOTHBIX, JOKA3aTCIbCTBAX

" IIpUYXHaXxX 5BOJIOIHHU JKUBOTHBIX U3 Pa3JINYHbIX HCTOYHHUKOB,

aHaTM3UPOBaTh, 0000IIATH BHICKA3bIBATh CYXKICHUS 10 YCBOCHHOMY MaTepuaiy;

® TOJICPAHTHO OTHOCUTBECA K HHOMY MHCHUIO,
® KOPPEKTHO OTCTAMBATH CBOIO TOYKY 3PCHU

Pa3nen 6. buoneno3snl

IIpenmeTHble pe3yabTaThl 00yUeHUsI

Yuawuecs oonocnol 3namo.

MPU3HAKUA OMOJOTUYEeCKUX O0BEKTOB: OUOIIEHO3a, TPOIYIIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB;
MIPU3HAKU SKOJIOTUYECKUX TPYIII )KUBOTHBIX;

MIPU3HAKU €CTECTBEHHOTO U HCKYCCTBEHHOTO OMOIIEHO3A.

Yuawuecs dondxcuvt ymems:

MPaBUJIBHO MCTIOJIB30BaTh MPHU XapaKTEPUCTHKE OMOIIEH03a OUOIOTHYECKHE TOHITHS;
pacrno3HaBaTh B3aUMOCBSI3U OPTaHU3MOB CO CpeJloi OOUTaHUS;

BBISIBIISITH BIIMSIHUE OKPY)KAOIIEH Cpe/ibl Ha OMOIIEHO3;

BBISIBIISITH TIPUCIIOCOOJICHUSI OPTaHU3MOB K Cpefie OOUTaHUSs;

OTIPEIeNIATh PUCTIOCOOIEHHOCTh OPraHU3MOB OHOIIEHO3a IPYT K APYTY;

OTIPEJIeIISATH HapaBlIEHUE MMOTOKA SHEPTUU B OMOIIEHO3E;

OOBSACHATH 3HAYCHHE OMOJIOTUYECKOTO Pa3HOOOpasus TSl MOBBIIIICHUS] YCTOWYHMBOCTH OMOIIEHO34;
OTIPEIeIIATh TPUHAICKHOCT OMOJIOTHIECKIX OOBEKTOB K Pa3HBIM IKOJIOTUUYECKUM TPYIIIIaM.
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MeTanpeaMeTHble pe3yabTaTbl 00y4eHH s

Yuawuecs 0ondcnvl ymems:

CpPaBHHMBATh U COTIOCTABJISITh €CTECTBEHHBIC U UCKYCCTBEHHBIE OMOTICHO3HI;

yCTaHABIUBATh IPUUYUHHO-CJICICTBEHHBIC CBSI3U MPU OOBSICHCHHH YCTOMYHMBOCTH OMOIIEHO30B;
KOHKPETU3UPOBATh PUMEPAMU MOHATHUS «IIPOJAYLUEHTBDY, «KKOHCYMEHTBD?, «PEIyLEHTHD;

BBISBJISITH YEPThI CXOJICTBA M OTJIMYHUS €CTECTBEHHBIX U MCKYCCTBEHHBIX OMOIICHO30B, IIEMU MUTAHUS
U IHIISBOM [N,

CaMOCTOSITEIIEHO MCIIOJIh30BaTh HEITOCPEACTBCHHBIC HAOIIOACHUS, 0000IIATh U JIeTIaTh BBIBOIBL;

® CHCTEMAaTH3UPOBATh OMOJIOTHYECKHE 0OBEKTHI PAa3HBIX OMOIIEHO30B;

HaxOJIUTh B TEKCT€ y4yeOHWKA OTIWYUTEIbHBIC MPU3HAKA OCHOBHBIX OMOJOTHYECKHX OOBEKTOB U
SIBJICHUM;

HaXOJUTh B CJIOBAPAX U CIIPABOYHUKAX 3HAYCHUSA TCPMHUHOB,

COCTaBJIATH TE3HUCHI U KOHCIICKT TCKCTA,

CaMOCTOATCIIbHO UCIIOJIBb30BATh HETIOCPECACTBECHHOC Ha6J'IIOI[eHI/Ie " ACJaTh BBIBOJBI,
MOAACPIKHUBATE AUCKYCCHUIO.

Paznea 7. ’KuBOTHBI MUP M X03SCTBEHHAS AeSTEJIbHOCTh YeJ0BeKa

IIpeaMeTHbIe pe3ybTaThl 00yYEeHUS

Yuawuecs donswcrol sHamo:

METO/IbI CETIEKIIMH M PA3BEACHUS JTOMAITHUX KUBOTHBIX;

YCJIOBHS OJIOMAallTHUBAHMS )KUBOTHBIX;

3aKOHBI OXPaHbI TIPUPO/IBI,

MIPU3HAKU OXPaHSAEMBIX TEPPUTOPUIL;

MYTH PAIlIMOHATILHOTO MCIIOJIb30BaHMUS )KHUBOTHOTO MUpa (00J1acTH, Kpasi, OKpyra, peCcIryOJInKH)
Yuawuecs oonxxcnel ymemo:

MoJIb30BaThcsi KpacHOUM KHUTOM;

AQHAJIM3UPOBATh U OLICHUBATh BO3/ICHCTBHE YEJIOBEKA HA KUBOTHBIN MUD;

Yuawuecsa oondxxcnel nonumamo:

MIPUYMHHO-CJIEICTBEHHBIE CBSA3HM, BOZHUKAIOIINE B PE3YyJbTaTE BO3ACHCTBUS YEIOBEKA HA IPUPOY;

MeTtanpeaMeTHbIe pe3yJbTAThl 00y4YeHUsI
Yuawuecs oondxcnol ymems:
BBISIBIISIT NIPUUYMHHO-CJICJICTBEHHBIE CBS3M MPUHAICKHOCTH >KUBOTHBIX K PA3HBIM KAaTErOpHUSM B
KpacHoii knure;
BBISIBIISITH TIPU3HAKH CXOJICTBA M OTJIIMYUS TEPPUTOPUIA PA3IUUHON CTEIIEHH OXPaHBI,
HAXOJHUTh B TEKCTE yUeOHHUKA OTINYUTEIbHbIC IPU3HAKH OCHOBHBIX OMOJIOTHUECKUX 0OBEKTOB;
HAXOJHUTh 3HAYEHUS TEPMHUHOB B CIOBAPSIX U CIPaBOYHUKAX;
COCTaBIIATh TE3UCHI U KOHCIIEKT TEKCTa;
CaMOCTOSITENILHO HCIOJIh30BaTh HETIOCPECTBEHHOE HAOIIOACHNE U JIeNIaTh BBIBOIBL.

8 kimace

Pa3nea 1. Beenenue. Hayku, uzyyarommue opranusm 4eji0BeKa

IIpenmerHbie pe3yabTaTbl 00y4eHUs!

Yuawuecs oonoichvl 3namo.

®  METOJbI HAYK, U3y4YaIOIHUX YEIIOBEKa;

e OCHOBHBIE JTallbl Pa3BUTHUS HAYK, U3YYaIOIIUX YEIOBEKA.

Yuawuecs oondicnel ymems:

®  BBIJICNATH crieu(pUIECKue 0COOCHHOCTH YeJI0BEKa KaKk OMOCOLMAIbHOTO CYIIECTBA.

MetanpeaMeTHbIe pe3yabTaThl 00y4eHHUs
Yuawuecs dondicnel ymems:
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e paboTtaTh C y4eOHUKOM U AOTIOJHUTEIBHOMN JTUTEPATYPOH.
Paznean 2. Ilpoucxo:kaenne yejioBeKa

IIpeameTHble pe3yabTaThl 00y4eHUs

Yuawuecs oondicnvl y3namo:

® MECTO YeJIOBEKa B CUCTEMATHKE;

® OCHOBHBIE ATAIlbl 3BOJIIOIUY YEIOBEKA,

® YEJIIOBEYECKHUE PACHI.

Yuawuecsa oondxcner ymems:

e OOBSCHATH MECTO U POJIb YEJIOBEKA B TIPUPOJIE;

¢ OIpCACIIATDH YCPThI CXOACTBA U pa3JIN4us YCJIOBCKA U )KUBOTHBIX;
® JOKa3bIBaThb HECCOCTOATCIIBHOCTb PACUCTCKHX B3IJIAA0B O IMPEUMYIIECCTBAX OAHUX pacC NCPEa
JPYTrAMH.

MertanpeaMeTHble pe3yJabTaThbl 00y4YeHHsI

Yuawuecs dondxcnol ymemy:

® COCTaBJISITh COOOIIEHUS Ha OCHOBE 0O0O0OILIEeHHs Marepuaja ydyeOHHKAa W JIONOJHUTEIbHOMN
JTUTEPaTypHI,

® YyCTaHaBJIMBaTb HNPUYHUHHO-CICACTBCHHBIC CBA3HW IPH AHAJIN3C OCHOBHBIX J3TAIlOB 3BOJIIOOHUU U
MIPOUCXOKICHUS YeJIOBEYECKHX pac.

Paspnen 3. Crpoenue oprannzma
IIpeaMeTHbIe pe3ybTaThbl 00yYEeHUS
Yuawuecs ooncnol 3name:
e o0Iee CTpoeHUE OpraHu3Ma 4eI0BeKa;
® CTPOCHHE TKAaHEH OpPraHMU3Ma YeJIOBEKa;
® pedIEKTOPHYIO PEryJsLUI0 OPIaHOB U CUCTEM OpraHu3Ma 4yelloBeKa.
Yuawuecs oondrcnvl ymems:
® BBIIENATH CYIIECTBEHHbIC IPU3HAKU OpraHU3Ma 4eJoBeKa, 0COOEHHOCTU ero OMOJI0rHYecKon
IIPUPOIBI;
e HaOIIOaTh U OMMCHIBATh KJIETKU U TKAHW Ha FOTOBBIX MUKpOIIpEaparax;
®  BBIIENATH CYIIECTBEHHbIC PU3HAKH MTPOLIECCOB PEIIEKTOPHOM PEryIaLnu )KU3HEACSITEIbHOCTH
OpraHu3Ma 4ejoBeKa.

MeTtanpeaMeTHbIe pe3yJbTAThl 00y4YeHUsI

Yuawuecs oonxcnol ymems:

® CpaBHUBATH KJIETKH, TKAHU OpraHMU3Ma 4eJIOBeKa U JIEJIaTh BBIBOJIbI HA OCHOBE CPABHEHMS,
® [IPOBOJUTH OMOJOTMYECKUE UCCIECAOBAHUS U AETaTh BBIBObI HA OCHOBE MOTYYCHHBIX
pE3yIbTaTOB.

Paznea 4. OnopHo-aBUrarejibHasi cucTeMa

IIpeameTHbIe pe3yJbTAaThl 00y4YeHUS

Yuawuecs oonoichvl 3namo.

® CTPOEHHE CKeJIeTa U MBIIII, UX (PYHKIIUH.

Yuawuecs oondcnvt ymems:

e 00BSACHATH OCOOCHHOCTH CTPOCHHUS CKENeTa YeIOBeKa;

e pacrmo3HaBaTh Ha HATJIATHBIX MOCOOUAX KOCTH CKeJeTa KOHEYHOCTEH U UX MOSCOB;

®  OKa3bIBaTh MEPBYIO IOMOIIH MPH YIIHOaX, MepeioMax KOCTE 1 BBIBIXaX CyCTaBOB.

MetanpeaMeTHbIe pe3yabTaThl 00y4eHHUs

Yuawuecs dondxcuvl ymems:

® YCTaHABIUBATh MPUUYNHHO-CIICACTBEHHBIE CBSI3U HA IIPUMEPE 3aBUCUMOCTH THOKOCTH Tema
YeJI0BEKA OT CTPOEHUS €ro O3BOHOYHHKA.
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Paspnen 5. BuyTpeHHsisi cpela opraHusMa

IIpenmeTHble pe3yabTaThbl 00y4eHUs!

Yuawuecs dondxicnel 3namo.

® KOMIIOHEHTHl BHYTPEHHEH CpE/ibl OpPraHu3Ma YeJIOBEKa;

® 3allUTHBIE Oapbepbl OPraHU3Ma;

e [IpaBuUJIa ME€PEJIMBAHUE KPOBHU.

Yuawuecs oondicnvl ymems:

® BBISABJIATH B3aUMOCBSI3b MEX/Ly 0COOEHHOCTSMHU CTPOEHUS KJIETOK KPOBH U UX (PYHKIUAMU;
® IIPOBOJAUTH HAOJIOJEHHE U OIIMCAHKUE KJIETOK KPOBU HA TOTOBBIX MUKpOIIpENaparax.

MeTanpeamMeTHblie pe3yabTaTbl 00y4eHH st

Yuawueca oondcnol ymemo:

® TIPOBOJUTH CPaBHEHHUE KJIETOK OpraHM3Ma YeJIOBeKa U JIeJIaTh BHIBOABI HA OCHOBE CPABHECHHS;
® BBISBISTH B3aUMOCBS3H MEX/TY OCOOEHHOCTSIMU CTPOCHUS KJIIETOK KPOBH U UX (DYHKITUSIMH.

Pa3nen 6. KpoBenocnasi u iumdarudeckasi CHCTEMbI OpraHusmMa

IIpenmeTHble pe3yabTaThbl 00y4eHUs!

Yuawuecs donswcnol 3nams:

® OpraHbl KPOBEHOCHOM U TMM(aTHUYECKON CUCTEM, UX POJIb B OPraHU3ME;

e 0 3a00JieBaHUSAX CEp/Illa U COCYIOB U UX MPOUITAKTHKE.

Yuawuecsa oondxcnel ymemo:

® OO0BSCHATH CTPOEHHUE U POJIb KPOBEHOCHOU U IMM(aTHUECKON CHUCTEM;

®  BBIJENIATH OCOOCHHOCTH CTPOCHUS COCYIUCTON CUCTEMBI U IBUKEHUSI KPOBH IO COCY/IaM;
® U3MEPATH MYJIbC U KPOBSHOE JIaBJICHHE.

MeTtanpeaMeTHble pe3yJbTAThl 00y4YeHUsI

Yuawuecsa oondxcnel ymemo:

® HAXOJWTh B yueOHOH M HAYYHO-TIOMYJIIPHON JTUTEPATYpE HHPOPMAITHIO O 3a00JIEBAHHIX
CepIEUHO-COCYIUCTOM cucTeMBbl, 0pOpMIISTH €€ B BUue pedeparoB, JOKIAI0B.

Pazgen 7. Ibixanue

IIpenmeTHbIe pe3yabTAThI 00yUeHUs

Yuawuecs oonocnol 3namo.

e cTpoeHue U QYHKIIUU OPTaHOB JILIXaHUS,

e MEXaHM3MBI BJIOXa U BbI0OXa;

® HEPBHYIO M TYMOPAJIbHYIO PETYJISIHUIO AbIXaHUS.

Yuamuec;z O00JIICHDL ymembo:
¢ BBIACIIATH CYIICCTBCHHBIC IIPU3HAKH IIPOUCCCOB AbIXaHUA U rasoo6MeHa;

¢ OKa3bIBaTh IICPBYIO NIOMOIB IIPHU OTPABJIICHHUU YIrapHbIM I'a30M, CIIACCHUHU YTOIIAOLICTO,
MMPOCTYAHBIX 3a00JICBAaHHSIX.

MeTanpeaMeTHblie pe3yabTaTbl 00y4eHHs
Yuawuecs oondxcuvt ymems:
— HaxOJUTh B y4eOHOI 1 HaydyHO-TIONMYASPHON JIUTeparype nHdopmaruio 00 HHPEKITMOHHBIX
3a0o0JieBaHMsIX, 0pOpMIIATE €€ B BUIE pedepaToB, JOKIATOB.
Paznean 8. [InmeBapenue
IIpeaMeTHbIE pe3yJbTAThl 00y4YeHUSs
Yuawuecs oonxcnvl 3name.
e crTpoeHue U QYHKIUU MUIIECBAPUTEITHHON CHCTEMBI;
e MHUIEBBIC MPOIYKTHI U MUTATEIHHBIC BEIIECTBA, UX POJH B 0OMEHE BEIIECTB;
e MpaBWJIa MPEAYNPEKACHUS KETYA0UYHO-KUIICYHBIX HHMEKIIUNA U TeTbMUHTO30B.
Yuawuecs oondxcnvl ymems:



® BBIJICTATH CYLIECTBEHHBIE MPU3HAKHU ITPOLIECCOB ITUTAHUS U MMUILEBAPCHUS;
® [IPUBOJUTH JOKA3aTEIbCTBA (ApPTYMEHTHPOBATEH) HEOOXOAMMOCTH COOIIIOICHUSI MeP PO (DUTAKTUKA
HapyIIeHud paboThl MUIIEBAPUTEITHHON CHCTEMBI.

MeTanpeaMeTHblIe pe3yabTaTbl 00y4eHHu s

Yuawuecsa oonxrcnel ymems:

® TIPOBOJUTH OMOJIOTUYECKHUE MCCIICOBAHMUS U JIEJIaTh BHIBOJIBI HA OCHOBE MOJYyYEHHBIX
pe3yJabTaToOB.

Pa3nesn 9. O0MeH BeniecTB U JHePruu

IIpenmeTHbIe pe3yabTAThI 00yYeHUsI

Yuawuecs oonscnol 3nams:

0OMEH BEIIEeCTB U SHEPTUH — OCHOBHOE CBOICTBO BCEX KUBBIX CYILIECTB;

poJsib PEepMEHTOB B OOMEHE BEIIECTB;

KJIacCU(PHUKAIMIO BUTAMUHOB;

HOPMBI B PE&KUM TTUTAHHSL.

Yuawuecsa oondxcnel ymemo:

® BBIJICIIATH CYNICCTBCHHBIC TPU3HAKU OOMEHa BEIIeCTB U MPEBPAIICHUA SHEPTUU B OPTaHU3ME
YeJI0BEeKa;

® OOBSCHSATH POJIb BUTAMHHOB B OpTraHU3ME YEJIOBEKa;

® TIPUBOJUTH JOKA3aTEIBCTBA (ApTyMEHTAIHs) HEOOXOIMMOCTH COOIOIEHUS MEP MTPOPUITAKTUKH
HapYIICHUI Pa3BUTHS aBUTAMHUHO30B.

MeTtanpeaMeTHble pe3yJbTAThl 00y4YeHUsI
Yuawuecsa oonxxcnel ymemo:

e iaccupuIUpPOBaTh BUTAMUHBI.

Pasznen 10. [lokpoBHbIe opranbl. Tepmoperyasinus. Boigesenue

IIpenmeTHbIe pe3yibTAThI 00yUeHUs

Yuawuecs oonocnol 3namo.

® HapyXHbIE MOKPOBHI TeJIa YEJIOBEKA;

e cTpoeHue U GYHKIUS KOXKU;

e  OpraHbl MOYEBBLICTUTENILHOIN CUCTEMBI, UX CTPOEHUE U (PYHKIIUU;

e 3a00JieBaHUS OPraHOB BBIJCIUTEIBHON CUCTEMBI U CIIOCOOBI UX MPEAYIPEKICHHUS.
Yuawuecs oondxcrol ymems:

®  BBIJCIATH CYIIECTBEHHBIC TPU3HAKU TIOKPOBOB Tela, TEPMOPETYIISIIIHH;

® OKa3bIBaTh MEPBYIO MMOMOIIb IPU TEIUIOBOM U COJIHEYHOM yapax, 0’kKorax, 00MOpOKEHHUSX,
TpaBMax KOXKHOTO IMOKPOBA.

MetanpeaMeTHbIE Pe3ya1bTAThI 00y4eHHA
Yuawuecs oondcnvt ymems:

® TPOBOJUTH OMOJOTUYECKUE UCCIEAOBAHUS U ATaTh BBIBOJBI HA OCHOBE MOTYYEHHBIX
pe3ynbTaToOB.

Pa3nes 11. HepBHas cucrema

IIpeaMeTHbIE pe3yJbTAThl 00y4YeHUSs
Yuawuecs 0onxcnvl 3name.
® CTPOEHHE HEPBHOI CUCTEMBI;
® COMaTUYECKUU U BEre€TaTUBHBIN OT/IEIbl HEPBHOW CHUCTEMBI.
Yuawuecs oondxcnvl ymems:
® OOBSICHATH 3HAUEHUE HEPBHOU CUCTEMBI B PETYIISAIIUU MTPOLIECCOB KU3HEEATEILHOCTH;
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e OOBICHSTDH BIUSIHUE OTACIOB HepBHOfI CHUCTCMbI Ha ACATCIIBHOCTD OPraHOB;

MeTanpeaMeTHblie pe3yabTaTbl 00y4eHH s

Yuawuecs oonxrcnvl ymems:

® IPOBOJUTH OMOJIOTUYECKHUE MCCIICOBAHMUS U JIEJIaTh BHIBOJIBI HA OCHOBE MOJYyYEHHBIX
pe3yJabTaToOB.

Pa3nes 12. Anaamn3aTopbl

IIpeameTHble pe3yabTaThl 00y4eHUs

Yuawuecs dondxcnol 3namo.

® AHAJIM3AaTOPLI U OpraHbl YyBCTB, UX 3HAYCHUC.

Yuawuecs dondxcnol ymems:

® BBIJCNATH CYyLIECTBEHHBIEC IPU3HAKU CTPOCHUS U (PYHKIIMOHUPOBAHUS OPraHOB UYBCTB.

MeranpeamMeTHble pe3yJabTaThl 00y4eHUs!

Yuawuecs oonorcna ymemy:

® yCTaHaBJIMBATh MPUYUHHO-CIIEJACTBEHHBIE CBSI3U MEX]ly CTPOCHHUEM aHAIM3aTOPA U BHIMOIHIEMON
UM (PyHKIIHEH;

® [POBOJUTH OMOJIOTMYECKUE UCCIIEOBAHUS U JIEJIaTh BBIBOJIbI HA OCHOBE MOJIYYEHHBIX
pe3yIbTaTOB.

Pasznea 13. Boiciasi HepBHas neATeibHOCTh. [loBeaenne. Ilcnxuka

IIpenmeTHbIe pe3yjbTATHI 00yUYeHUSs

Yuawuecs oonscnol 3nams:

® BKJIAJl OTEUECTBEHHBIX YUEHBIX B pPa3pabOTKy yu€HHUs O BBICIICH HEPBHOW NESATENLHOCTH;
® 0COOEHHOCTH BBICIICH HEPBHOM JESITCIIBHOCTH YEIOBEKA.

Yuawuecsa oonxxcnel ymems:

® BBIJCNATH CyHIECTBEHHbIE OCOOCHHOCTH MOBEACHHS U MICUXUKH YETIOBEKa;

® OOBSCHATH POJIb OOYUYEHHS U BOCIIUTAHHS B Pa3BUTUU MOBEICHUS U TICUXUKU YEIIOBEKA;

®  XapaKTepU30BaTh OCOOCHHOCTH BBICIICH HEPBHOMU JAESITEILHOCTH YEIOBEKa U POJIb PEYH B
Pa3BUTHUH YEJIOBEKA.

MeTtanpeaMeTHbIe pe3yJbTAThl 00y4YeHUsI
Yuawuecsa oonxcrol ymems:

L4 KHaCCI/I(bHL[HpOBaTB THUIIBI 1 BUJBI IIaMATH.

Paspnen 14. 7Kese3bl BHyTpeHHeH cekpenun (3HAOKPHHHAA CHCTeMa)

IIpenmeTHblie pe3yabTaThl 00yUeHUsI

Yuawuecs oonocnol 3namo.

e >KeJe3bl BHEUIHEH, BHYTPEHHEH U CMEIIaHHOW CEeKPEelnH;

® B3aMMOJICHCTBUE HEPBHOW U T'YyMOPAIbHOU PETYIISIIIUU.

Yuawuecs oondcnvt ymems:

® BBIJCNATH CYHIECTBEHHBIC TPU3HAKU CTPOCHHS U (PYHKITMOHUPOBAHUS OPraHOB YHIOKPUHHON
CUCTEMBI;

® YCTaHaBJIMBAaTh €MHCTBO HEPBHOU U T'yMOPAIbHOW PETYIISAILUU.

MertanpeaMeTHble pe3ynbTaThl 00ydeHus

VYyamuecs 10KHbI YMETb!

e KJaccU(UIMPOBATH KeJle3bl B OpraHu3Me UeI0BeKa,;

® YCTaHABIMBATh B3aUMOCBS3U IIPU OOCYKJICHUN B3aUMO/ICHCTBHS HEPBHOM U TyMOpPAIbHOMN
PETYISLNH.

Pasnen 15. UnauBuayaabHoe pa3BuTHE OPraHU3MA
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IIpenmeTHble pe3yabTaTbl 00y4eHus!

Yuawuecs dondxicnol 3namo:

® JKU3HEHHBIE LIUKJIBI OPraHU3MOB;

® MYXCKYIO U )KEHCKYIO I0JIOBbIE CUCTEMBI;

® HACIE/JICTBEHHBIC M BPOXKACHHBIC 3a00JIeBaHUS U 3a00JI€BaHNUS, IEPEAAIOLINECS TIOJOBBIM ITyTEM, a
TaK)Ke Mepbl UX IPOPUITAKTHKH.

Yuawuecs oondicnvl ymems:

®  BBIJCNATH CYLIECTBEHHbIEC IPU3HAKU OPraHOB Pa3MHOXKEHUS YEIOBEKa;

e OOBSCHATH BPEIHOE BIMSHUS HUKOTHHA, AJIKOTOJI M HAPKOTUKOB HA Pa3BUTHE TUIOJIA;

® TIPUBOAWTH JI0KA3aTENbCTBA (APTyMEHTAIUs) HEOOX0AUMOCTH COOIIOCHUS MEpP PO PHIAKTUKI
nH(pEKINA, nepeaaromuxcs nojJoBsM myreM, BUU-undeknn, MeIuKko-reHeTH4eCKoro
KOHCYJbTUPOBAHUS JJIs1 IPEAYNPEKACHUS HACIEICTBEHHBIX 3a00I€BaHHI YeI0BEKa.
MeranpeamMeTHble pe3yabTaThl 00y4eHUs!

Yuawuecs oondicnvl ymems:

® [IPUBOJUTH JOKa3aTeNbCTBA (apryMEeHTAallMsl) B3aUMOCBSI31 YEJIOBEKA M OKpYXKaIOIIel cpepl,
3aBHCHUMOCTH 3/I0POBbS UEIOBEKA OT COCTOSIHUSI OKPYKArOIIeH Cpeibl, HEOOXOIMMOCTH 3alllUThl CPEJIbI
oOuTaHUs YEJIOBEKA.

9 kjaacce

Jluunocmuvie pezyiomamol 00yueHus

Yuawuecs oonoicnor.

®  HCIBITHIBATH YYBCTBO FOPJOCTH 32 POCCUHCKYIO OMOJIOTHUSCKYIO HAYKY;

® 0CO3HAaBaTh, KAaKWC IMOCICJACTBUSA I OKpYKAIOMIEH Cpeasl MOXKET HMMETh pa3pyIIUTeIbHas
NESTEILHOCTh YEJIOBEKA M MPOSBISITH TOTOBHOCTh K CaMOCTOSITCIIbHBIM TOCTYIIKaM W JICHCTBUSAM Ha
0J1aro MPUPOJIBI;

® yYMETh PEATM30BBIBATH TCOPETUUCCKHE ITO3HAHUS B TIOBCETHEBHOM KU3HU;

e [IOHUMAaTh 3HAYCHUE OOYUYCHHUS JIJIs IOBCETHEBHOM KU3HH U OCO3HAHHOTO BBIOOpA IIpodheccu;

e [IPU3HABAThH IIPABO KAXKJOTO HA COOCTBEHHOE MHECHHE;

® yMETh OTCTAaUBaTh CBOKO TOYKY 3PCHHUS;

® KPUTHYHO OTHOCHUTHCS K CBOMM IOCTYIIKaM, HECTH OTBETCTBEHHOCTb 3a MX HOCJICICTBHS.

BBeaenue

Ilpeomemmnoie pe3yromamut

Yuawuecs donswcnol 3nams:

® CBOIiCTBa )KHBOIO;

e METOJbI UCCIEAOBaHUS OHMOJIOTUY;

e 3HaueHue OMOJIOTMYECKUX 3HAHUI B COBPEMEHHOM JKU3HH.
Yuawuecs oonsxcnvl umems npeocmasienue:.

e 0 Ouosorum, Kak HayKe O KUBOI MPUPOJIE;

e 0 npodeccusx, CBA3aHHBIX C OMOJIOTHENH;

e 00 ypOBHEBOH OpraHU3aAlNU KUBOU MTPUPOJIBI.

Pa3nes 1. Moseky/IsipHbIi YPOBeHb

Ilpeomemnmnuie pezynomamot.

Yuawuecs oonoichoi.

® 3HAaTh COCTaB, CTPOCHHUE U (DYHKLIMU OPraHUYECKUX BEIIECTB, BXOAAIIUX B COCTAB KUBOI'O;

® METb IEPBOHAYAIBHBIE CUCTEMAaTU3UPOBAHHBIC IIPEJICTABICHUS O MOJIEKYJISIPHOM YPOBHE
OpraHu3aIuM KHUBOTO, O BUPYCaxX KaK HEKJIETOYHBIX (hopMax KU3HH;

® [IOJIyYUTH OIBIT UCHOJIH30BAHUS METOIOB OMOJIOTMUECKON HAYKH M ITPOBEJCHUS HECIOKHBIX
OMOJIOTUYECKUX SKCIIEPUMEHTOB ISl U3y4E€HUS! CBOWCTB OPraHMYECKUX BEIECTB M (DyHKLUH
(epMeHTOB Kak OMOJIOTMYECKUX KaTaJIu3aTOPOB.
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Pa3nea 2. Kiierounblii ypoBeHb

Ilpeomemmnuie pesynomamul

Yuawuecs dondxicnel 3name.

OCHOBHBIE METO/Ibl U3y4UEHMSI KIIETKH;

0COOEHHOCTH CTPOEHHS KJIETKH 3yKapHOT U MPOKAPHOT;

(yHKIMU OPTaHOUIOB KIIETKH;

OCHOBHBIE I10JIOKEHUS KJIIETOUYHOM Teopuu;

XUMUYECKUN COCTaB KIIETKHU.

Yuawuecs donoicnvl umems npedcmasnenue:

® 0 KJIETOYHOM YPOBHE OpPraHU3allu KUBOIO;

0 KJIETKE KaK CTPYKTYPHOU U (YHKIIMOHAJIbHOW €UHUIIE KU3HU;

00 oOMeHe BeIIeCTB U MPEBPAICHUE SHEPTUU KaK OCHOBE )KU3HEACSTEIbHOCTU KIIETKHU;
0 pocTe, Pa3BUTHH U KU3HEHHOM IIUKJIE KIETOK;

00 0COOEHHOCTSIX MUTOTHUYECKOTO JI€JICHUSI KIETKH.

Yuawuecs oondrcnvl nonyuums onvim:

®  JCIIOJIb30BaHUS METO/I0B OMOJIOIrMUECKON HAYKU U TIPOBEJCHHS HECTIOXKHBIX OMOIOTMUECKUX
AKCIEPUMEHTOB I U3YYEHHUS KJIETOK KUBBIX OPraHU3MOB.

Pa3pnen 3. OpranusmMeHHblil YPOBEHb

Ilpeomemmnoie pe3yromamut

Yuawuecs donscnol 3nams:

CYITHOCTb OMOT€HETHYECKOTO 3aKOHa;

OCHOBHbBIE 3aKOHOMEPHOCTH Mepeaayu HacleACTBeHHON HH(POpMaLInK;
3aKOHOMEPHOCTH U3MEHYHUBOCTH;

OCHOBHBIE METO/IbI CeJIEKLIUN PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB;
O0COOEHHOCTH Pa3BUTHUS MOJIOBBIX KIETOK.

Yuawuecs 0ondicnvt umems npeocmasienue.

® OpraHM3MEHHOM YPOBHE OpraHHU3aluH KUBOTO;

e 0 Meiio3e;

e 00 0cOOEGHHOCTAX UHAWBU/IyaTbHOTO PA3BUTHS OPTraHU3MOB;

e 00 ocoOeHHOCTAX OeCIoJIOTO U MOJIOBOTO Pa3MHOKEHHS OPraHU3MOB;
e 00 OIUIOJJOTBOPEHUHU U €T0 OMOJIOTUYECKOU POIIH.

Tema 4. [lonyasiIMOHHO-BUA0BOI YPOBEHb
IlIpeomemmnoie pesynomamaol

Yuawuecs oonocnol 3namo.

KPUTEPUHU BUJA U €TO MOMYIALUOHHYIO CTPYKTYPY;
9KOJIOrHYecKre (PakTOPhI M YCIOBUS CPEJIBI;
OCHOBHBI€ MOJIOKEHUA Teopuu 3Boonnu Y. J[apBuHa;
JBUKYILAE CUJTBI BOJIIOLINY;

MYTU JOCTHKEHUS] OMOJIOTMYECKOTO Tporpecca.
yqau;uec;l aOJZDfCHbl umemas npedcmaeﬂeHue:

0 MOMYJIALMOHHO-BUI0BOM YPOBHE OpraHu3aliu )KUBOTO;
0 BUJIE U €TO CTPYKTYPE;

O BJIMSTHUU HKOJIOTMYECKUX YCIOBUHN Ha OPraHU3MBI;

0 MPOUCXOKJECHUU BUJIOB;

0 Pa3BUTHUU HBOJIIOIMOHHBIX MPEICTABICHUN;

0 CUHTETHYECKOU TEOPUH 3BOJIIOLINH;

0 MOMYJIALMY KaK 3JIEMEHTAPHOUN €IMHUIIE SBOJIOLINH;
0 MHUKPO3BOJIIOLINY;



® 0 MEXaHU3Max BUA000pa30BaHUs;

® 0 MakpOdBOJIIOLUH U €€ HAIIPABJICHUSX.

Yuawuecs dondicnol nonyuums onvim:

®  UCMOJB30BAHUS METOI0B OMOJIOTHYECKON HAYKH M MIPOBEICHUS HECIOKHBIX OHOTOTHUECKIX
AKCTIEPUMEHTOB JIJIsl U3Y4EHUS] MOP(OIOTUIECKOTO KPUTEPHS BUIIOB.

Pa3nes 5. DxocucTeMHbli ypoBeHb

Ilpeomemmnuie pe3yromamul

Yuawuecs oonscnol 3nams:

KPUTEPUH BUJIA U €r0 MOMYISIITUOHHYIO CTPYKTYPY;
9KOJIOTUYECKHUE (PAKTOPHI U YCIOBUS CPEIbL;

OCHOBHBI€ MMOJIOKEHU Teopuu BoJronuu Y. J[apruHa;
JBIDKYIIIAE CUITBI BOJIIOIIHH;

MyTH JTOCTHXKEHHUS OMOJIOTHYECKOTO porpecca.
Yuawuecs oondxxcnel umems npeocmasnenue:

0 TOMYJIAIIMOHHO-BHI0BOM YPOBHE OPTraHU3aI[UH JKHUBOTO;
0 BHUJIE U €TO CTPYKTYPE;

O BJIMSTHUH DKOJIOTHYECKUX YCIOBUI Ha OPraHU3MBI;

0 MPOUCXOKJCHUHN BUJIOB;

0 Pa3BUTHUH HBOJFOITMOHHBIX TTPEICTABICHHI;

0 CHHTETHYECKOU TEOPHH DBOJIIOIIHH;

O TIOTYJIAINY KaK 3JIEMEHTAPHOU €IMHUIIEC SBOJIOINN;

0 MHUKPO3BOJIIOLINH;

0 MEXaHM3MaXxX BUJI000pa30BaHMUS;

0 MakKpO?3BOJIIOIIMY U €€ HANPABICHUSX.

Yuawuecs 0ondxcnol nonyuume onvim.

®  ICIOJIb30BaHUS METOI0B OMOJIOTMYECKON HAYKH U TPOBEACHHS HECIOKHBIX OMOJIOTHYECKIX
AKCIEPUMEHTOB Ui U3Y4eHUs MOP(OJIOrHUeCKOro KpUTEPUS BUJIOB.

Pa3znen 6. buocdepHblii ypoBeHb
Ilpeomemmnoie pe3yromamut
Yuawuecs oonocnol 3namo.
® OCHOBHBIE TUIIOTE3bl BOSHHKHOBEHUS KU3HU HA 3eMIIe;
e 0COOEHHOCTH aHTPOTIOI€HHOTO BO3/eicTBHE HA Ouochepy;
®  OCHOBBI PAllMOHAIBHOTO MPUPOOIIOIB30BAHNUS;
e  OCHOBHBIE 3Tallbl PA3BUTHUS KU3HU Ha 3eMiIe.
Yuawuecs donscnvl umems npeocmasienue:.
0 OuocgepHOM ypOBHE OpraHU3AIMH KUBOTO;
0 cpenooOpa3yromeit AeITeIbHOCTH OPTraHU3MOB;
0 B3aUMOCBSI3HU )KHBOTO U HEXXHMBOTO B Orocdepe;
0 KpyroBOpoTe BellecTB B Ouocdepe;
00 sBosrOIIMK O6rochepsr;
00 DKOJIOTMYECKUX KPU3HCAX;
0 Pa3BUTUU MPECTABICHUN O MMPOUCXOKACHUN KU3HU U COBPEMEHHOM COCTOSIHUU MPOOIEMBI;
0 JTIOKa3aTeIbCTBaX IBOIIOLIUN;
0 3HaUEHUU OMOJIOTHUECKUX HAYK B PElIeHUH MpoOIeM parioHaIbHOTO IPUPOI0TIONH30BAHHS,
3aIUTHI 3I0POBbSA JIIO/ICH B YCIOBUSX OBICTPOTO U3MEHEHHSI SKOJIOTHUECKOTO KadecTBa OKPYKAIOIIeH
Cpelpbl.
Yuawuecs 0onxcnvl demoncmpuposamu.
® 3HaHHE OCHOB PKOJOTMYECKON rpaMOTHOCTH — OIICHUBATh MOCIIECTBUS ACATEIHLHOCTH YeJIOBEKa B
MIPUPO/IC U BIHSHUE (PAKTOPOB pUCKaA HA 3J0POBHE YEIIOBEKA; BHIOMPATH IIEJIEBBIE U CMBICIIOBBIC
YCTaHOBKH B CBOUX JICHCTBUSIX U MOCTYIKAX MO OTHOIIEHUIO K )KHUBOU MIPHUPOJIE, 30POBBIO CBOEMY H
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OKpYXKAIOIKX; 0CO3HABATh HEOOXOMMOCTh JCHCTBUH 1O COXpAaHEHHUIO OMOpa3HOO0pa3us u
IIPUPOJIHBIX MECTOOOMTAHNUN BUJIOB PACTEHUI U KUBOTHBIX.

Memanpeomemnuwie pe3ynomamot.

Yuawuecs 0ondxcuvl ymems:

® OIpeneNITh MOHATHUS, POPMUPYEMbIE B IPOLIECCE N3YUEHUS TEMBI;

e KJaccU(UIMPOBATH U CAMOCTOSITEIFHO BRIOUPATh KPUTEPUH LTS KilacCU(DUKAIINY;

®  CaMOCTOATENBHO (POpMyIHPOBATH MPOOIEMBI HCCIAECOBAHUS M COCTABIISATH MOATAITHYIO CTPYKTYPY
OyayIero caMoCTOSATEILHOTO UCCIIEIOBAHMS,

® TIPU BBINOJHEHUH Ja00OPATOPHBIX M MPAKTUYECKUX PaOOT BHIOMPATh ONITUMAIIBHBIE CIIOCOOBI
NeUCTBUI B paMKax MPeAsI0KEHHbIX YCIOBUHN U TpeOOBaHUI U COOTHOCUTDH CBOM JIEHCTBUS C
IJIJAHUPYEMBIMH pE3yJIbTaTaMU,

e (GopMyIHPOBATH BHIBOIBI;

® yCTAaHaBJIMBATh IPUYUHHO-CIIEJCTBEHHBIE CBSI3U MEX]y COOBITHUSIMHU, SIBICHUSMU;

® IIPUMEHATH MOJENIN U CXEMBI JUIsl pelIeHrs y4eOHbIX U MT03HABATEIbHBIX 33/1a4;

®  BJAJETh IPUEMAMH CMBICIOBOTO YTE€HHUS, COCTABJIATh TE3UCHI U IUIAH-KOHCIEKTHI 110 pe3ysIbTaTam
YTCHUS;

® OpraHu30BBIBaTh yUeOHOE COTPYIHUYECTBO U COBMECTHYIO I€ATEIBbHOCTh C YUUTENIEM U
CBEpPCTHUKAMU;

® HCIOJIb30BaTh HH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH MPHU MOATOTOBKE COOOIICHHIH,
MYJIbTUMEANNHBIX IPE3CHTAINN;

® JIEMOHCTPUPOBATh IKOJIOTMYECKOE MBILIIIEHUE U IPUMEHATH €70 B IOBCETHEBHOMN KU3HH.

1. ConeprxaHue Kypca 0M0J10THH
buosorus. bakrepun. I'pudsbl. Pacrenus. S kiaace
(35 yacos, 1 yac B Hee/110)
BBenenue (6 qacoB)
buonoruss — Hayka o kuBO#M mpupone. Metonbl uccienoBanus B Ouosoruu. llapctBa Oakrepuid,
rpu0OB, pacTeHUi U KUBOTHBIX. OTIUYUTETbHBIC IPU3HAKH KUBOTO U HEKUBOTO. CBSI3b OPraHU3MOB
co cpenoit obutanusi. BzaumocBs3b OpraHu3MoB B MpUpoJe. DKoJorndeckrue GakTopbl U UX BIHUSHHUE
Ha KMBBIE OpPraHU3Mbl. BiusHe e TeIbHOCTH YeIoBeKa Ha IPUPOJLY, €€ OXpaHa.
JlaGopaTopHble M IPAKTHYECKHE PA0OThI
@deHosnoruyeckre HaOMIOJEHHS 3a CE30HHBIMHU H3MEHEHHMsIMM B Mpupoje. BeneHue aHeBHUKA
HaOJIFOACHU.

IKCKYpPCHH
MHoroo0pasue *KHUBbIX OPIraHU3MOB, OCEHHUE SIBJICHUSI B )KU3HH PACTEHUHN U KUBOTHBIX.

Pasnen 1. Kinerounoe crpoenue opranu3moB (10 gacoB)

YCTpoHCTBO yBEMUYHUTENBHBIX MPUOOPOB (JIyma, cBETOBOM Mukpockom). Kierka u ee crpoeHue:
000JI0UKa, IUTOIIa3Ma, SJpO, BAKyOJH, TUIACTHABL. JKHU3HENEATENbHOCTh KIETKHU: TMOCTYIJICHUE
BEIIECTB B KJIETKY (JIbIXaHUE, MUTaHUE), POCT, Pa3BUTHE U JelieHue KIeTKH. [[oHATHE «TKaHb»

JdeMoHcTpanuu
Muxkponpenaparsl pa3JIu4HbIX PACTUTEIbHBIX TKAHEH.

JlabopaTopHble H IPaKTHYeCKHe PadoThI

YcTpoiicTBO JIymbl U ¢cBETOBOTO MUKpockorna. [TpaBuna pabotel ¢ HUMU. M3ydyeHune KIeToK pacTeHHs ¢
nomoueo Jynsl. IIpuroroBneHue mnpenapara KOXKHIBI 4YEHIyH JyKa, pacCMaTpUBAHHME €ro IOJ
MHUKpocKonoM. IIpuroroBneHue mnpemnaparoB M paccMaTpuBaHUE I10J, MUKPOCKOIIOM IUIACTHA B
KJIeTKaxX JIMCTa 3JI0JeW, IUIOJI0OB TOMAaTOB, pSOWHBI, IIMIOBHHKA. [IpuroroBieHue npenapata u
paccMaTpuBaHHUE IO MHUKPOCKOIIOM JBIJKEHUS LUTOIUIa3Mbl B  KJIETKAX JIUCTA DIIOJACH.
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PaccmarpuBanue 1101 MUKPOCKOIIOM FOTOBBIX MUKPOIIPENIAPATOB PA3IIMYHBIX PACTUTEIIbHBIX TKAHEH.

Paznean 2. lapcrBo bakrepun. LlapcTBo I'pudsi (7 yacos)

CtpoeHne U )KU3HEAEATENbHOCTh OakTepuii. PazMHOXeHne Oakrepuii. bakrepuu, UX poiib B IPUPOJIE U
KHU3HU yenoBeka. PaznooOpasue OakTepuii, UX pacrpoCTpaHEHUE B IPUPO/IE.

I'pubbr. OOmas xapakTepucTuka rpruOOB, UX CTPOSHHE M KHU3HEACITeIbHOCTh. Lllsnounsie rpuosl.
CwenoOubie U sinoBuTHIe TpUOBL. [IpaBmia cOopa cbeqOOHBIX TPHOOB M MX oxpana. [IpodunakTuka
otpasiienusi rpubamu. J[poxxu, miuecHeBbie rpuObl. ['pubbi-mapasutel. Pone rpuboB B mpupojae u
KU3HU YEJIOBEKa.

JdeMoHcTpanus
Mynsku TUIOJ0BBIX TeN LUISIIOYHBIX TpuOoB. HaTypanbHble 00bEKTHI (TPYTOBUK, pKaBUKMHA, TOJIOBHS,
CIIOPBIHBS).

JlabopaTopHble U NpaKkTHYeCKue padoThl
CrpoeHue MIOMOBBIX TeN NUISAMOYHBIX TpuboB. CTpoeHue ImiecHeBoro rpuda mykopa. CTtpoeHue
TPOXOKEH.

Paznen 3. LlapcTBo Pactrenns (9 yacon)

Pacrenns. boranuka — Hayka o pacTeHusx. Meroasl u3ydeHus pacteHuil. OOmas xapakTepucTHuKa
pacTUTENBHOTO IapcTBa. MHOTOOOpa3ue pacTeHui, UX CBsA3b CO cpeaoi obutanus. Posb B 6uocdepe.
OxpaHa pacTeHHUi.

OcHOBHBIE TPYIIIBI pacTeHUW (BOJOPOCIH, MXH, XBOIIH, IJIAyHBI, MAlOPOTHUKH, TOJOCEMEHHBIC,
IIBETKOBBIE).

Bonopocnu. Muoroo6pasue Bogopocineii. Cpena ooutanust Bogopocieii. CTpoeHue 0THOKICTOYHBIX U
MHOTOKJIETOYHBIX BOJOpociel. Poib Boopociieid B IpUpOIe U )KU3HU YEJI0BEKa, OXpaHa BOJOPOCIEH.
JInmaitHukH, UX CTpOeHUe, pa3HooOpas3ue, cpena oOuTanus. 3HaUYeHUE B IPUPOJIE U )KU3HU YEIIOBEKA.
Mzxu. Muaoroo6pazue mxoB. Cpena o6utanusi. CTpoeHHE MXOB, UX 3HAYCHHE.

[TanopoTHHUKH, XBOIIH, IJIAYHbI, UX CTPOEHUE, MHOTOOOpas3ue, cpena oOUTaHUs, POJb B MPUPOAE U
KU3HU YeJIOBEKa, OXpaHa.

I'onocemenHsie, ux crpoeHue u paznooOpasue. Cpena oburanusa. PacrpocTpaHeHne rojioCeMeHHBIX,
3HAYEHHUE B MPUPOJIEC U KU3HU YEJIOBEKa, UX OXpaHa.

[IBeTkOBBIE pacTeHUs, UX CTpoeHue U MHoroooOpasue. Cpena oOutaHusa. 3HAYEHUE IIBETKOBBIX B
MIPUPO/IE U )KU3HH YEIOBEKA.

[Ipoucxoxaenue pacrenuil. OCHOBHBIE 3TAIlbl PA3BUTHUS PACTUTEIILHOTO MUPA.

JdemMoHcTpanus
I'epOapHbIe FK3eMILIAPHI pacTeHud. OTIIeYaTKU UCKOITAEMbIX PACTCHHIM.

JlabGopaTopHble M IPAKTHYECKHE PA0OTHI

Crpoenue 3eneHbix Bojopocield. CTpoeHrne mxa (Ha MecTHhIX Bujax). CTpOeHHE CIOPOHOCSIIEro
xBoma. CTpoeHHe CIOPOHOCSIIEro manopoTHHKa. CTpoeHHe XBOM U HIWIIEK XBOWHBIX (HA MpUMeEpe
MECTHBIX BHJIOB).

Buonorus. MHOrooopa3ue noKpbITOCEMEHHBIX PacTeHHH. 6 Kace
(35 yacos, 1 yac B HeeI10)

Pazgen 1. CtpoeHne u MHOroo0pa3ue NOKPbITOCEeMEHHBIX pacTeHuii (14 gacoB)

CrpoeHune ceMsiH OJTHOJOJIBHBIX M ABYJOJBHBIX pacTeHUI. Buapl KOpHEH M TUIBI KOPHEBBIX CHCTEM.
30HbI (Y4acTKH) KOpHs. Bunonsmenenust KopHen.

[ToGer. ITouku u ux crpoenue. Poct u pazputue noodera.

Bremnee crpoenue nucra. Knerounoe ctpoeHue aucta. Buion3MeHeHus JIMCTHEB.

Crpoenue ctebnsi. MHOTOOOpa3ue crebieil. Bumonsmenenus mooeros.

I[BeTok u ero crpoenue. Couerus. [Tnoapl u ux kinaccudukamnus. PacnpocrpaneHue mio 0B U CEMsH.
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JdeMoHcTpanus
Buemnee u BHyTpeHHee cTpoeHHsi KOpHs. CTpoeHHEe MOuYeK (BEreTaTUBHOM W TEHEPATUBHOM) U
pacrnionoxxenue ux Ha crebne. Ctpoenue nucra. Makpo- ¥ MUKpOCTpoeHue ctels. Paznuunbie BUbI
conBeruil. Cyxue U COYHBIEC IIJI0/IBI.

JlabopaTopHble H IPaKTHYeCKHe padoThI

CrpoeHue ceMsiH JABYAOJBHBIX W OJHOJOJIbHBIX pacTeHuid. Buabl kopHeil. CrepxkHeBas u
MOYKOBaTasi KOpHEBbIE cUCTEMBbl. KOpHEBOM 4YEXJIMK M KOpHEBble BOJOCKU. CTpOEHHE IOYEK.
Pacnonoxxenne mouek Ha crebne. BHyTpeHHee cTpoeHHe BETKH JepeBa. BumonsmeHeHHBbIE TOOeTH
(kopHeBuINEe, KIyOeHb, nykoBuia). CTpoeHre IBeTKa. PasnmudHble BUIBI COIBETH. MHOTOOOpa3ue
CYXHMX U COUHBIX IJIOJIOB.
Paznea 2. ’Kusnb pacrenuii (10 yacos)
OcHOBHBIE TPOLECCHl KU3HEAEATEIbHOCTU (MHUTAaHUE, AbIXaHWE, OOMEH BEIIECTB, POCT, pa3BHUTHE,
Pa3MHOKEHHE).
MuHepansHOE ¥ BO3AyIIHOE uTaHue pacteHuil. @otocunres. [pixanue pactenui. Mcnapenne BobI.
Jlucronaa. IlepenBukeHue BOJBI M TNHUTATENbHBIX BEHIECTB B pacTeHuUu. l[IpopactaHue ceMsH.
CriocoObl pa3MHOKeHMsI pacTeHH. Pa3MHOMkeHue copoBbIX pacTeHU. Pa3MHOeHHE ToJI0CeMEHHBIX
pactenuii. [losnoBoe u 6ecrionoe (BereTaTUBHOE) Pa3MHOKEHUE MOKPHITOCEMEHHBIX PACTEHUH.
JdeMoHcTpanus
OnbIThl, JOKa3bIBAIOUIME 3HAUE€HUE BOJIBI, BO3MyXa M TeIUla Ul MPOpPACTaHMsI CEMSIH; IMHUTaHHE
MIPOPOCTKOB 3alacHBbIMU BELIECTBAMU CEMEHH; IOJIyY€HUE BBITSKKU XJIOpO(UIUIa; TMOTJIONIEHUE
pacTeHMsSIMH YIJIEKUCIIOTO Ta3a U BBIJIEICHUE KHUCIOPOJia Ha CBETY; 00pa3oBaHUE Kpaxmala; JIbIXaHue
pacTeHMit; ucrapeHue BObl JIUCThIMU; IEPEIBUKEHIE OPraHNYECKHX BELIECTB I10 JIy0y.
JlaGopaTopHble M IpaKTHYecKue padoThl
[lepenBuxeHnne BOABI M MHUHEPAIBHBIX BEIIECTB [0 JPEBECHHE. BereratnBHOE pa3MHOXKEHHUE
KOMHATHBIX pacTeHuid. OnpeesieHue BCX0KECTH CEMSIH PACTEHHUI U UX MOCEB.
IKCKypCHH
3UMHUE SBJICHUS B )KU3HU PACTCHHIA.

Pa3nen 3. Knaccudukauus pacrenuii (6 4acon)

OCHOBHBIE CUCTEMAaTUYECKHE KATETOPUU: BHU/I, POJI, CEMENCTBO, KJIAcC, OTAEI, LapCTBO. 3HAKOMCTBO C
KJ1accu(UKauei 1IBEeTKOBBIX PACTEHUH.

Kmacc JIBymonwpHble pacTteHus. Mopdosornueckas XapakTepucTuka 3—4 ceMeWcTB (¢ ydeTrom
MECTHBIX YCJIIOBHIA).

Knacc OnnopomnbHble pacteHus. Mopgooruieckasi XapakTepUCTHKA 371aKOB U JIMJICHHBIX.
Baxkneiimne cenpCKOXO3SMCTBEHHbIE pAacTEHUs, OWOJIOTMYECKME OCHOBBI HMX BbIpAlllUBaHUA U
HapOTHOXO035UCTBEHHOE 3HaueHue. (BbiO0p 00BEKTOB 3aBUCHUT OT CHIEIUANIU3AINH PACTCHHUEBOJICTBA B
KaXJI0H KOHKPETHOH MECTHOCTH. )

JdemMoHcTpanus

XKusbie u repOapHble pacTeHUs, PaOHUPOBAHHBIE COPTA BAXKHEUIIUX CEIbCKOXO3SMCTBEHHBIX
pacTeHu.

JlabopaTopHble M IPaAKTHYeCKHE PA0OThHI

BrisiBieHMe NprU3HAKOB CEMENUCTBA MO BHEIIHEMY CTPOCHHUIO PACTEHHIA.

IKCKYpPCHH

O3HakoMJIEHUE C BBIPALIMBAHUEM PACTEHUM B 3aIMILIEHHOM I'PYHTE.

Paznen 4. Ilpupoanbie coodmectna (3 yaca)

Bsaumocss3b pactenuit ¢ npyrumu opranuzmMamu. Cum6uos. [lapasutusm. PacturensHbie coobiecTBa
U UX TUIBL.

Pa3BuTHe U cMeHa pacTHTENbHBIX COOOIIECTB. BiusHue NesATENbHOCTH YelOoBEKa Ha PacTUTENbHBIC
co00I1IecTBa U BIHUSIHUE TPUPOTHON Cpe/Ibl Ha YeIoBeKa.

IKCKYpCHH

[TpupogHoe cooOmecTBO U uenoBeK. DeHoJOrHMyeckre HAOMIOACHUS 32 BECEHHUMH SIBICHUSMU B
MPUPOIHBIX COOOIIECTBAX.

PesepB Bpemenu — 2 yaca.
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Bbuogorusa. 7JKuBorunie
7 KjIacce
(70 yacoB, 2 yaca B He/1eJI10)

BBenenue (2 gaca)

OO0uue cBeneHust 0 KUBOTHOM Mupe. McTopus pa3BUTHS 300JI0TMU. METO/Abl M3Y4eHUsl KUBOTHBIX.
Hayxa 3005orus u ee crpykrypa. CXOACTBO M pa3iuyMsl >KMBOTHBIX M pacTeHuid. Cucremaruka
KUBOTHBIX.

Paznea 1. Ilpocreiimue (2 yaca)

[Ipocreiimme: MEOrOOOpasue, cpeaa U Mecta 0OUTaHus; 00pa3 KU3HU U TIOBEICHUE; OMOJIOTHYECKHE U
9KOJIOTMYECKHE OCOOCHHOCTH; 3HAUEHHE B IIPUPOJIE U KU3HU YEJIOBEKA; KOJIOHUAIbHBIE OPTaHU3MBbI.
JdeMoHcTpauus

Kusbie uudyzopun. Mukponpenaparsl IpoCTEUIIHX.

Pasnen 2. MHorok/eTo4yHble ;kuBOTHbIE (32 yaca)

becro3BoHOUYHBIE JKUBOTHBIE.

Tun I'yOku: MHOroobOpasue, cpena oOuTaHHs, 00pa3 >KU3HU; OMOJIOTMYECKHE M 3KOJOTUYECKHE
0COOEHHOCTH; 3HAYEHHE B MIPUPOJIE U KU3HU YEJIOBEKA.

Tun KumedHnononocTtHele: MHOrooOpasue, cpeaa oOuTaHus, oOpa3 >KU3HH; OHOJIOTHUYECKUE U
9KOJIOTMYECKHE OCOOEHHOCTH; 3HAY€HHE B NPUPOJIE M KU3HU YeJOBEKa;, MCYE3alollue, pelaKue U
OXpaHsieMbl€ BUJIbI.

JdeMoHcTpauus

Muxkponpenapar npecHoBoAHOW ruapel. OOpasupl Kopamwia. BriaxkHelili mpemapaT MeTy3bl.
Buneogpuibm.

Tuner [Tnockue, Kpyrasie, Konpuareie uepBu: MHOrooOpasue, cpea 1 Mecta 0OuTaHus; 00pa3 KU3HH
U TOBEJCHUE; OHOJIOTUYECKHE M DSKOJOTMYECKHEe OCOOCHHOCTH; 3HAUEHHWE B MPUPOAEC M >KU3HU
YeoBeKa.

JlaGopaTopHble M IpaKTHYecKue padoThl

MHuoroo06pa3ue KoJab4aThlX YepBe.

Tun Mostrocku: MHOrooOpasue, cpena oOuTaHus, oOpas KU3HU W TOBEICHHE, OMOJIOTMYECKUE H
9KOJIOTUYECKHE 0COOCHHOCTH; 3HAUCHHE B TIPUPOJIC U )KU3HU YEIOBEKA.

JdemoncTpauust

MHuoroo6pa3ue MOJUTFOCKOB U MX PAKOBHH.

Tun Urnokoxkuwe: MHOTOOOpa3ue, cpena obutanus, oOpa3 >KM3HU M TIOBEACHHE; OMOJIOTHUYECKHE
9KOJIOTHYECKHE 0COOCHHOCTH; 3HAUCHHE B MIPUPOJIC U )KU3HU YEIOBEKA.

JdemMoHcTpanus

Mopckue 3Be3/1b1 U Apyrue uriokoxue. Buneopuibm.

Tun UYnenucronorue. Kmacc PakooOpasnble: MHOrooOpasue; cpeaa oOuUTaHUs, 00pa3 XKU3HU U
MOBEJICHHE; OMOJIOTUYECKHE U SKOJIOTHYECKHE 0COOEHHOCTH; 3HAaUE€HUE B IPUPOJIE U )KU3HU YeJIOBEKa.
JlabopaTopHble H IPAKTHYeCKHE Pad0ThI

3HAaKOMCTBO C pa3HOOOpa3ueM pakooOpa3HbIX.

Knacc ITaykooOpa3Hbie: MHOTOOOpa3ue, cpea ooutanus, o0pas *KU3HH U MOBEIEHUE; OMOIOTHYECKUE
U 9KOJIOTMYECKHE OCOOCHHOCTH; 3HaU€HHE B IMIPUPOJIE U XKU3HU YETIOBEKA.

Knacc Hacexomble: MHOrOOGOpasue, cpeia obutanus, o0pa3 KU3HU U MOBEJCHHE; OMOJOTHUECKUE U
HKOJIOTHYECKHE 0COOCHHOCTH; 3HaUCHUE B PUPOJIE U KHU3HH YeTIOBeKa.

JlabopaTopHble H IPaKTHYeCKHe PadoThI

N3ydeHne npenctaBUTENENd OTPsIOB HACEKOMBIX

Tun Xopnoseie. Knacc JlanneTHukm.
[To3BoHOUHBIE XUBOTHBIE. Hankmacc PwIObI: MHOTOOOpasme (KpyriiopoThie, XPSIIEBbIC, KOCTHBIC);

25



cpena oOuTaHus, 0o0pa3 KH3HU, MOBEICHUE; OWOJOTHMYECKHE M JKOJOTUYECKHE OCOOCHHOCTH;
3HA4YCHUC B HpI/IpOIIe " )KM3HU 4CJIOBCKA, NCUC3al01IUC, pe[[KI/Ie nu OXpaHSIeMLIe BU/bI.

JlaGopaTopHble U MPpAKTHYECKHE PAGOThI

HaOmroieHue 3a BHEITHUM CTPOCHUEM M TIEPEABIKEHHEM PhIO.

Kiacc 3emHOBOIHBIC: MHOTOOOpa3ue; cpea 0OuTaHus, 00pa3 )KU3HU U MOBEACHUE; OMOJIOTUYECKUE U
HKOJIOTUYECKHE OCOOEHHOCTH; 3HAYCHHWE B NPUPOJIE W KU3HH YEJIOBEKAa; MCUYE3AIOIIUe, PEIKHe WU
OXpaHsSICMbIC BUJIBI.

Knacc Ilpecmbikatomuecs: MHOrooOpasue; cpema oOuTtaHus, o0pa3 KH3HH U TIOBEJICHUE,
OMOJIOTMYECKHE ¥ DKOJOTUYECKUE OCOOCHHOCTH; 3HAYCHHWE B TMPHUPOAC M JKU3HH YEJIOBCKA;
MCYE3al0IINe, PEAKHE U OXPAHICMbIC BUIBI.

Kinace Iltumel: mHOTOOOpasue; cpempa obutaHusi, oOpa3 >XW3HU U TOBEACHHUE; OMOJIOTHYECKUE U
HKOJIOTUYECKHE OCOOEHHOCTH; 3HAYCHHWE B MPHUPOJE W KU3HHM YEIIOBEKa; MCYE3aIoUINe, PEeIKue M
OXpaHsSIEMbIC BUJIBI.

JlabopaTopHble U NpaKkTHYeCKue padoThl

W3ydeHne BHENTHETO CTPOCHMSI IITHII.

IKCKypCUH

N3yuenne MHOTOOOpA3us MTHII.

Knacc Munekonuraromniye: BaXHEWIINE MPEACTaBUTENN OTPSAOB; cpela oOuTaHus, 00pa3 KU3HU U
MOBE/ICHNE; OMOJIOTUYECKUE U IKOJIOTUYECKUE OCOOCHHOCTH; 3HaUeHHE B MPUPOJIE U KU3HU YEJIOBEKa;
nucye3aromue, peaAKUC U OXpaHACMbIC BUIBI.

JdeMoHcTpauus

Buneoduibm.

Pa3nen 3. IBosouus cTpoeHusi M (PYHKIUI OPraHoOB M UX CHCTEM Y KUBOTHBIX (14 yacoB)
[ToxpoBbl Tema. OmopHO-IBUTATENIbHAS CHCTEMa W CHocoObl TiepeaprokeHus. [lomoctu Tema. OpraHbl
nbIxaHus 1 razooomeH. Opranbl numieBapeHus. OOMeH BELIeCTB U MpeBpalieHue sHeprur. KpoBenocHas
cucrema. KpoBb. Opranbl BbIICTIECHUS.

Opransl 4yBCTB, HEPBHAs CHCTEMa, HHCTUHKT, peduiekc. Perymsuus nesTenbHOCTH OpraHu3ma.
JdemoncTpauust

Brnakxuble mpenaparbl, CKEJIEThbl, MOJICTH U MYJISIKU.

JlaGopaTopHble M IPaKTHYeCKUe PadoThI

N3ydenue ocoOeHHOCTEN pa3InYHbIX TIOKPOBOB TEJa.

Pa3nen 4. UnauBuayaibHOE pa3BUTHE KUBOTHBIX (3 yaca)

[Iponnenne pona. Opranbl pazmHokeHUs. CrocoObl pa3MHOKEHUS >KUBOTHBIX. OIJIOIOTBOpPEHHE.
Pa3Butne >XuMBOTHBIX C mpeBpamieHrneM u 0e3. [lepuoguzanuss U TPOJOIDKUTEIBHOCTh KU3HU
KUBOTHBIX.

JlaGopaTopHble M IPaAKTHYeCKUE PA0OThHI

N3yuenue ctaauil pa3BUTHS )KUBOTHBIX U OIIPEIEIICHUE UX BO3pacTa.

Paznea S. Pa3BuTne v 3aKOHOMEPHOCTH pa3MellleHUs )KMBOTHBIX Ha 3emJie

(3 yaca)

JlokazarenbcTBa ABOJIIOIUU: CpPaBHUTEJIbHO-AHATOMHUYECKHE, AMOPHOTIOTUYECKHE,
najneoHTosornueckue. Y. JlapBuH 0 MpUYMHAX 3BOJIIOLMH KUBOTHOTO MUpA. Y CIOXKHEHUE CTPOCHHS
KUBOTHBIX U Pa3HOOOpasue BUJOB KaK Pe3y/bTaT IBOIOIIH.

Apeansl ooutanua. Murpanun. 3akOHOMEPHOCTH Pa3MEIEHUS )KUBOTHBIX.

JdemMoncTpanus

[TaneoHTONOrMUECKHE TOKA3ATENHCTBA IBOJIIOIUU.

Pa3nen 6. buoneno3nl (4 gaca)

EcTtecTBeHHBIE U UCKYCCTBEHHBIE OMOIIEHO3BI (BOAOEM, JIYT, CTEMb, TYHIPA, JIeC, HACEICHHBIN MyHKT).
dakTopel cpelbl U UX BIUSHUE Ha OuWoIeHO3bl. llenmu muTaHWs, TMOTOK JHEPruu. B3amMOCBs3b
KOMITOHEHTOB OHOIIEHO3a U UX MPUCTIOCOOIEHHOCTh APYT K APYTY.

IKCKYpCHH

N3ydenune B3aMMOCBSI3U )KUBOTHBIX C JPYTMMU KOMIIOHEHTaMH OrolieHo3a. DeHONOrniIecKre HaOMr0ICHIUS
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3a BECCHHHMMMU SBJICHUSIMU B )KU3HU )KMBOTHBIX.

Pazgea 7. ’KuBOTHBIA MMP M XO3AHCTBEHHAS 1eATEJIbHOCTH YeJI0BeKa

(5 yacoB)

BrnusiHue nesaTenbHOCTH Yen0BeKa Ha AKUBOTHBIX. [[pombicen :KMBOTHBIX.

OnomamnuBanue. Pa3BeneHne, OCHOBBI COJIEp KaHMS U CEJIEKIIUU CEIbCKOX035HCTBEHHBIX )KUBOTHBIX.
OxpaHa )KUBOTHOTO MUpA: 3aKOHBI, CHCTEMa MOHUTOPUHTA, OXpaHsemMbie TeppuTopun. KpacHas kHura.
PanmoHansHOE HCIIOJIB30BAaHUE JKUBOTHBIX.

IKCKypCHH

ITocemenme BBICTaBOK CEILCKOXO3SIMCTBEHHBIX W JIOMAIITHUX JKHBOTHBIX.

buosorus. Yenosek
8 kaacc
(70 yacoB, 2 yaca B HeJ/IeJII0)

Pasnen 1. Beenenne. Haykn, ndyuaromme opranusm 4esioBeka (2 daca)
Hayku, w3yuarommue opraHu3M 4YelIOBEKa: aHATOMHUSA, (PU3MOJIOTHS, ICHUXOJIOTHS W TurheHa. Mx
CTAaHOBJICHUE M METO]IbI HCCIICIOBAHMUS.

Paznean 2. Ilpoucxo:kaenue yesoBeka (3 gaca)

MecTto yenoBeka B cucreMaruke. Joka3areabCTBa )KUBOTHOTO MPOUCXOXKAEHUsS yernoBeka. OCHOBHbBIE
JTaIllbl 3BOJIFOIIMHN YCJIOBCKA. Biusinne OHOIOTHYECKUX U COIIMAJIBHBIX q)aKTOPOB Ha 3BOJIIOIIHUIO
yesoBeka. Yenoedyeckue pacsl. YemoBek Kak BU.

JdemoncTpauust

Monens «IIpoucxoxaenue yenoBekay. MoJieam oCTaTKOB APEBHEW KYJIbTYPhI YEJIOBEKA.

Pa3nen 3. Ctpoenue opranu3ma (4 qaca)

O6mmit 0630p opranu3ma YpoBHH opranuzaruu. CTpykrypa tena. OpraHbl U CHCTEMBl OpPTaHOB.
Knerounoe crpoenue opranusma. TkaHu.

Buemnsis u BHyTpeHHsisi cpena opranusma. Ctpoenue u QyHkuuu kietkd. Ponb siipa B mepepaue
HACJIEJICTBEHHBIX CBOMCTB oprannzma. OpraHouzb! kietku. Jlenenue. JKu3HeHHbIE TPOLIECCHI KIIETKU:
0OMEH BeIIecTB, OMOCHHTE3 U OMOJIOTUYECKOE OKUCIICHUE, UX 3HaueHue. Posb ¢pepMeHTOB B 0OMeHe
BemecTB. Poct u pazButue kinetku. CoctosiHus GU3NOIOTHUECKOTO MOKOS U BO30YKICHUSI.

Tkanu. OOpa3oBaHue TKaHeW. ONUTENHATbHbIC, COCAUHUTEIbHBIC, MBIIICYHbIC, HEPBHAS TKAaHU.
Crtpoenue u ¢pyHKIUs HelipoHa. CuHaric.

JdemMoHcTpanus

Pa3noxxenne nepokcuia Bogopoaa pepMeHTOM KaTanaa3oil.

JlabopaTopHble M IPAKTHYECKHE PA0OTHI
PaccmatpuBanue KJIETOK M TKaHEW B ONTHYECKUH MHUKPOCKON. MHUKpompenapaTbl KIETKH,
AMUTENUATBHON, COSAMHUTEIBHON, MBILIIEYHON U HEPBHOU TKaHEH.

PednexkropHas perysisuus OpraHoB M cucTeM opraHusma. LleHTpanbHas M nepudepudeckas yacTu
HepBHOH cuctembl. CIMHHON U T0JIOBHOM Mo3r. HepBbl 1 HepBHbIE y3ibl. Pedraexc u peduexropHas
nyra. Heliponnsle nenu. IIporneccsl Bo30yxIeHUS M TOPMOXKEHUS, UX 3HaueHHe. UyBCTBUTEIbHBIE,
BCTaBOYHBbIE W HCIOJHUTENbHbIE HEHpoHbl. [IpsMble u oOpatHble cBs3u. Poib penentopoB B
BOCHPHUATHH PA3IPAKECHHMN.

JlabopaTopHble U MpaKkTHYecKHue padoThl

CamoHa0II0/IeHne MUTATEIbHOTO pediexca M yCIOBUS €ro MPOsBICHUS M TOpMokeHUs. KojeHHbIH
peduekc u np.

Pa3nen 4. OnopHo-aBUraTeibHasi cucrema (7 4acoB)
CkeneT W MBI, UX (QYHKIHH. XUMUYECKHI COCTaB KOCTEH, UX MaKpOo- U MUKPOCTPOCHHUE, TUIIBI
kocteil. Ckener dYelnoBeKa, €ro MPUCIOCOOJIEHUE K MPSIMO-XOXKICHUIO, TPYIOBOU NESTEIBHOCTH.
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N3meHeHns, CBsA3aHHBIE C Pa3BUTHMEM MO3ra U pedd. TUmbl COCAVMHEHUN KOCTEW: HEIIOJBUKHBIC,
IIOJIYTIOIBUKHBIE, [IOJIBU)KHbBIE (CYCTaBbI).

Crtpoenrie MbIII U CyXOXuaui. OO030p MBIIII YEIOBEYECKOTO Tea. MBIIIIBI-aHTATOHUCTB U
CHHEpPrucThl. PaboTa CKeNeTHBIX MBI M WX peryisanus. [loHsTHe O IBUTATENBbHOW EIMHUIE.
WN3menenne wmplmnpl npu TpeHupoBke. [locieacTBus runoguHaMuu. OHEPreTUKAa MBIIIEYHOIO
cokpaieHus. JluHamuueckasi 1 craTudeckasi padbora.

Hapymienust ocaHku | pa3BUTHE IIJIOCKOCTONMS: IPUYUHBI, BBISBICHHE, MPEAYNPEXKICHUE U
HCIIpaBJICHUE.

[lepBas nomo1up npu ymuodax, nepeaomMax KOCTe U BBIBUXaX CYCTaBOB.

JdeMoHcTpanus

Ckener ¥ MyJISDKH TOpca 4elOBEKa, depemna, KOCTEH KOHEUHOCTEH, MO3BOHKOB. Pacmmibl KOCTEH.
[IpueMsb! 0ka3zaHus EpBOM MOMOIIH ITPU TPAaBMaXx.

JlabopaTopHble 1 NpPaKTHYeCKUe padoThI

MUKpOCKONUYECKOE CTPOEHHE KOCTHU. MBIIIIBI YEI0BEUECKOro Teja (BBINOJHSAETCS MO0 B Kiacce,
60 1oMa). YTOMJIEHHE MIPU CTATUYECKOM U TMHAMUYecKoi padoTe. BrisiBieHre HapyllIeHU OCaHKH.
BrisiBnenue minockocronus (BoosHseTcs noma). CamoHaOnt0AeHus pab0oThl OCHOBHBIX MBIIIL, POJIU
IJIEYEBOT0 NOsICAa B IBUKEHUSIX PYKH.

Pasnen 5. Buyrpennsisi cpena opranu3ma (3 gaca)

KoMmoHeHTbl BHyTpeHHEH cpedbl: KpoBb, TKaHEBas >KUIKOCTh, JuM@a. Mx B3aumoneicTBue.
I'omeoctas. CocraB kpoBu: TuIa3Ma U (OpPMEHHBIE 3JEMEHThl (TPOMOOLMTHI, APUTPOLUTHI,
neiikoruTel). DyHkuu kinetok kKpoBu. CBepThiBaHue KpoBU. Ponp kanpuusg u BuTamuHa K B
CBEpTHIBaHUU KpOBH. AHanu3 KpoBu. Manokposue. KpoBeTBopeHue.

boprba opranmsma ¢ wuHpeknuenn. Mmmynuter. 3ammrHbie Oapbepbl opranusma. JI. [lactep u
N. . MeunukoB. AnTuUTeHbl H aHTHTeNna. Crnenupuieckuid MU Hecenu(PUISCKUH HWMMYHUTET.
Knerounsrii u rymopanbHblii UMMyHUTET. MMmyHHas cuctema. Posib 1uUMQOIMTOB B MMMYHHOM
samure. Paronuro3. Bocmanenue. MHbeknronnpie n napasutapaeie Oosne3nu. Boporta mHbexium.
Bo3Oynutenun u mnepenocunku Oonie3nu. bamummuio- u BupycoHocutenu. TedeHrne HHQEKIIMOHHBIX
oomnesneit. [Ipodunaktuka. UMMyHOJIOTHST Ha Cy)KOE 370pOBbs: BaKIIMHBI M JIEYEOHBIE CHIBOPOTKH.
EctecTBeHHBI M HCKYCCTBEHHBI WMMYHHMTET. AKTHUBHBI M TACCHUBHBI HMMMYHUTET. TkaHeBas
coBMecTUMOCTh. [lepenuBanue kpoBu. ['pynmsl kposu. Pesyc-dakrop. [lepecanka opraHoB U TKaHel.
JlaGopaTopHble M IPaKTHYeCKUe PadoThI

PaccmaTtpuBanue KpoBU YeJIOBeKa U JSATYILKH 110 MUKPOCKOTIOM.

Pa3znen 6. KpoBeHocHasi u imMpaTuueckasi CMCTeMbl OPraHu3Ma

(6 yacoB)

Opranbl KPOBEHOCHON U TUM(ATUUECKON cHCTEM, UX poiib B opranuzMe. CTpoeHue KPOBEHOCHBIX U
mumbaTtuieckux cocynoB. Kpyru kpoBooOpamenus. Ctpoenue u pabota cepauna. ABTOMAaTU3M
cepana. /[IBmxeHue KpoBU MO cocynaMm. Perynanus KpoBOCHaOXEHUS OpraHoB. ApTepuanibHOE
JaBJICHUE KpOBHU, Mynsc. ['Wruena cepaedyHo-cocyauctoil cucremsl. JloBpaueOHas MOMOIIL MpU
3a0oJieBaHMHU cepna u cocynoB. [lepBas moMOIb PH KPOBOTEUCHUSX.

JdemMoncTpanus

Mopnenu cepaua u Topca yenoBeka. lIpueMbl HM3MepeHus apTepHaNbHOIO AABJICHUS 1O METOLY
Kopotkosa. IIpueMbl 0cTaHOBKM KPOBOTEUEHUI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI

[lonoxeHne BEHO3HBIX KIANAHOB B ONYHIEHHOW WM MOAHATOM pyke. M3MeHeHus B TKaHAX Ipu
NepeTsHKKax, 3aTpYyAHSAIOUINX KpoBooOpamieHue. OmnpeneneHne CKOPOCTH KPOBOTOKAa B cocylax
HOTTeBOTO Jioka. OMNBITHI, BBIABIAIOIIKME NpUpoAy Mynbca. DyHKIMOHAIbHAs mpola: peakuus
CEpAEUYHO-COCYIUCTON CHUCTEMBI Ha JO3UPOBAHHYIO HAIPYy3KYy.

Pa3nen 7. Ibixanue (4 daca)

3nauenue npixanus. CTpoeHue U QyHKIMU opraHoB JeixaHus. ['omocooOpazoBanue. MHbeknoHHbIE
W oOpraHuyeckue 3a00JeBaHMs JbIXaTENbHBIX MyTed, MHUHJAIMNH U OKOJIOHOCOBBIX Ta3yx,
npo¢uIakTuka, JoBpayeOHas moMoib. ['a3000MeH B JIETKUX U TKaHAX. MeXaHU3MbI BIOXa U BBLIOXA.
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HepBHas u rymopanbHas peryasuus aAbixaHud. OxpaHa BO3AYIIHON cpenbl. PyHKIMOHAIbHbIE
BO3MOXHOCTHU I[LIX&TCHLHOﬁ CHUCTCMBbI KaK ITOKa3aTCJIb 300POBbA. JKu3nenHass eMKOCTD JICTKHX.
BrisiBienue u mpeaynpexxaenue Oolie3Heil opraHoB nbpixaHus. Pmrooporpadus. Tybepkyne3 u pax
nerkux. IlepBas momomis yromawomemy, NpH YAYLUIEHUHM U 3aBAIMBAHUU 3E€MIICH, DJIEKTPOTPaBME.
Knuanueckass u Ouosoruueckasi cMepThb. VICKycCTBEHHOE AbIXaHHE M HEMpsSMOW Maccaxk Cepaua.
Peanumanus. BiusiHue KypeHus U JpyTUX BPEIHBIX IPUBBIYEK HA OPraHU3M.

JdeMoHcTpanus

MOZ[GJII) ropTaHu. MOIICJII), NojACHAONIasds MEXaHHU3M BJ0OXa MW BbIJOXA. HpI/IeMLI OIpCACIICHUA
IIPOXOJIMMOCTH HOCOBBIX XOJIOB Y MajJeHbKUX JeTeil. Ponb pe3oHaTopoB, ycunuBaromux 3ByK. OmbIT
o OOHAPY)KEHHUIO YTJIEKHCIOTO Ta3a B BBIJBIXa€MOM BO3Iyxe. M3mepeHHe >KM3HEHHOH EMKOCTH
JICTKHUX. HpI/IeMI)I HCKYCCTBCHHOTI'O AbIXaHUS.

JlabopaTopHble U NpaKkTHYeCKue padoThl

N3mepenune o6xBata TpyIHOU KJIETKA B COCTOSHUM BIOXa W Bbloxa. DYHKIMOHAIBHBIE MPOOBI C
3az[ep>1<1<0171 JAbIXaHUs Ha BIOXC U BbBITOXE.

Paznean 8. [InmeBapenue (6 4acos)

[TumieBplie MPOIyKTHI U MUTATEIbHBIE BEIECTBA, UX POJIb B 0OOMEHE BEIeCTB. 3HaUCHHUE NMUIIEBAPEHHUS.
Crpoenrie u (pyHKIMH THIIEBAPUTETHHON CHCTEMBI: MUINEBAPUTENBHBIN KaHAJ, MHUIEBAPUTEILHBIE
xenesbl. [IuieBapeHre B pa3InyHbIX OT/AeIaX MUIIEBApUTENBHOTO TpakTa. Perynsuus aeareabHOCTH
MUIIeBapUTEIbHON CUCTEMBbl. 3a00JieBaHUs OpPraHOB MHUIIEBApPEHMs, WX MNpoQuiIakThKa. [ uruexa
opraHoB mmmieBapeHus. [IpemynpexaeHue >KeTyJZOYHO-KUIICUYHBIX WHQEKIUH W TeIbMHUHTO30B.
JloBpayeOHasi MOMOIIb NP MUILEBBIX OTPABICHUSIX.

JdeMoHcTpauus

Topc denoBeka.

JlaGopaTopHble U MpaKkTHYecKHe padoThI

JleiictBue depmMeHTOB CitoHBI Ha Kpaxmall. CaMOHaOMIOACHUS: OMNpEeesieHHuE MOJOKEHUS CIFOHHBIX
Keles, IBUKEHHE TOPTaHU MPH III0TaHUU.

Pa3nen 9. O6MeH BemiecTB U 3Hepruu (3 Jaca)

OOMeH BeIIeCTB M DHEPrHU — OCHOBHOE CBOMCTBO BCEX JKHMBBIX CymlecTB. llmactuueckwii u
sHepreTuuecknii obmeH. OOMeH O€nKOB, >XHPOB, YIJIEBOJOB, BOJbI M MHHEPAIBHBIX COJICH.
3amMeHHUMBbIC U He3aMEHUMBbIE aMHUHOKHUCIIOTHI, MUKPO- U MaKpO3JIeMEHTHI. Poiib hepMeHTOB B 0OMeHe
BelecTB. ButamuHbl. DHepro3arpaThl YeJIOBEKa M IMHUIIEBOM panroH. HOpMBI M pekuM NHUTaHUS.
OcHoBHOH 1 001THI 0OMEH. DHEpreTHYeCcKass eMKOCTh TTHIIIH.

JlaGopaTopHble M IPaKTHYeCKUe PadoThI

YcTaHoBIIeHHE 3aBUCUMOCTH MEK/y HAarpy3KOi U YPOBHEM DHEPreTHYeCKOro oOMeHa 1o pe3ylbTrataM
(GYHKIIMOHATBHOW MPOOBI C 3aJAEPKKOM NbIXaHUS 10 U mociie Harpy3ku. COCTaBJI€HHE MHUIIEBBIX
PaIOHOB B 3aBUCUMOCTH OT dHEPro3arpar.

Pa3nen 10. [lokpoBHbie opranbl. Tepmoperyasinus. Boigenenue (4 daca)

Hapyxnbsle nokpoBsl Tena venoeka. Ctpoenne U QpyHkuuu koxku. Hortu u Bonocel. Ponb koxu B
oOMeHHBIX Mpoleccax. PenienTops! koku. Y4acTie B TEIUIOPETyIAIIH.

Yxon 3a Koked, HOTTSIMH M BOJOCAMHU B 3aBUCUMOCTU OT THNA KOXKU. | UTHeHa onexabl U 00yBH.
[TprunHBI KOKHBIX 3a00NeBaHui. ['prOKOBEIE U Mapa3uTapHbie 00JIe3HU, UX MPOPUITAKTHKA U JIEUCHHE
y nepMarosiora. TpaBMbl: 03KOTH, OOMOPOKEHHUS.

Tepmoperymnsmus opranu3ma. 3akanuBaHue. JloBpaueOHas MOMOIIL MpPU OOIIEM OXJIaXKJICHUU
opranusma. [lepBas nomous Ipu TEIIOBOM U COJTHEYHOM Yape.

JdemMoHcTpanus

Penvednas Tabnuma «CTpoeHne KOXKM».

JlabopaTopHble H IPaKTHYeCKHe PadoThI

CaMoHaOMIOCHNS: PACCMOTPEHHUE TMOJA JYMOW TBUIBHOM W JIAJOHHOM TIOBEPXHOCTH KHCTH;
OTIpeieNIeHne TUIa KOXKU C IOMOIIBI0 OyMa)XHOU candeTku; onpesieleHue COBMECTUMOCTH IIAMITyHS
C 0COOCHHOCTSIMH MECTHOM BOJIBI.
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3HaueHue OpPraHoB BbIAEICHUS B NOJJIEPKAHUM FOMEOCTa3a BHYTPEHHEN cpeapl opraHuzMa. OpraHbl
MOYEBBIJICIIUTEIPHON CHCTEMbI, UX CTpoeHue W QyHkuuu. Ctpoenue m paborta mouek. HedpoHs.
IlepBuuHas u KoHeyHas Moua. 3a0o0JieBaHMSI OpraHoB BBIJEIUTEIBHOW CHUCTEMBI U UX
IIPENYNPEXKICHUE.

JdeMoHcTpanus

Monens nouku. Penpednas Tabnuma «Opranbl BEIACICHUSD.

Pa3nen 11. HepBhas cucrema (5 yacos)

3HaueHue HepBHOU cuctembl. Mo3r u ncuxuka. CTpoeHue HEpPBHOM CHUCTEMbI: CIIMHHOW U T'OJIOBHOM
MO3T — IIEHTpalbHas HEPBHAs CHCTEMa, HEPBBI U HEPBHBIC y3ibl — mepudepuyeckas. CTpoeHune u
¢byHKIMU cOUHHOTO Mo3ra. CTpoeHne roJoBHOro Mosra. OyHKIKU MPOJ0ITroBaTOro, CPeIHEr0 MO3ra,
MocTa W Mozkeuka. [lepennuit Mo3r. @OyHKIMM MPOMEXKYTOUHOTO MO3ra MU KOpPbI OOJBIIMX
nonymapuii. Crapas W HoOBas Kopa OOJBIIMX TOJYIIAPUNA TOJIOBHOTO MO3ra. AHAIUTHKO-
CHUHTETHYECKass M 3aMblKaTelbHas (YHKIMM KOpbl OOJBIIMX MOJYIIApU TojioBHOro Mmosra. [lomm
OOJIBIINX MOJIYIIAPUN U CEHCOPHBIE 30HBI KOPHI.

ComaTnueckuil 1 BEreTaTUBHBIN OT/EIbl HEPBHOM cucTeMbl. CUMIATUYECKUI U MapacUMIIaTUYeCKUIl
ITOJOT/IENbI BET€TaTUBHON HEPBHOM CUCTEMBI, UX B3aUMOJICHCTBHE.

JdeMoHcTpanus

Mogenb roJoBHOTO MO3ra 4eJloBeKa.

JlabopaTopHble U PaKTHYeCKUe padoThI

[TanbrienocoBast mpoba M OCOOEHHOCTH JBM)KEHHH, CBSI3aHHBIX C (YHKIMSIMHU MO3XKE€YKa M CPEeTHEro
Mo3ra. Peduekcsl mpononroBaroro u cpeanero mosra. LITpuxoBoe pasapakeHue KOXKH — TecCT,
OTIpEeNAIONMN U3MEHEHHE TOHYCa CUMITATUYECKOT0 U MapacuMIIaTUYECKOTO OTEJIOB BEreTaTHBHOMN
HEPBHOW CHUCTEMBI IIPH PA3APAKCHUH.

Pa3nen 12. Anaausaropsl (5 4acoB)

AHanmM3aToppl M OpraHbl YyBCTB. 3HAYEHHWE AaHAIM3aTOpOB. J[OCTOBEpHOCTH MOIy4aeMO
nHpopmanuu. Mmmro3un u uX Koppekuus. 3pUTeNbHbIH aHanmu3aTop. [lookeHne u CTpoeHHE Tiias.
Xon nmyded depe3 mpo3pauHyro cpeny riaza. Ctpoenue u ¢yHKIuU cerdatku. KopkoBas dacTh
3pUTENBHOTO aHanu3aropa. buHokynspHoe 3penue. ['mruena 3penus. I[lpenynpexzaeHue riaazHbIX
Oone3nelt, TpaBM riasa. llpenynpexxaeHue OIM30PYKOCTH M AadbHO30pKOCTH. Koppekuus 3peHus.
CnyxoBoii ananu3atop. 3HaueHue ciyxa. CtpoeHnue u GyHKIIMH HAPY>KHOTO, CPETHETO U BHYTPEHHETO
yxa. Penenropsl ciyxa. KopkoBas yacTh ca1yxoBoro ananusaropa. ['uruena opranos ciyxa. IIpuunnbt
TYTOYXOCTH U TJIyXOTbI, X IPEAYIPEXKICHUE.

Opranbl paBHOBECHS, KO)KHO-MBIIIEYHON YYBCTBUTEIBHOCTH, OOOHSIHUS U BKyCa M MX aHAIU3aTOPBI.
BzaumopelicTBrue aHamu3aTopoB.

JdemMoHcTpanus

Mopenu rnasza u yxa. OnbIThl, BRISIBISIFOIINE (GYHKIIMHA Paly>KHON 000JI0YKH, XpYyCTaluKa, Malo4eK U
KOJIOOYEK.

JlaGopaTopHble M IPAKTHYECKHE PA0OOTHI

OnbIThl, BBISBISIONINE WJUTIO3UU, CBSI3aHHBIE C OWHOKYJISPHBIM 3pEHHEM; a TaKXKe 3pUTEJIbHbIC,
CIIyXOBbI€, TAKTUIIBHBIC WILTIO3UH;, OOHAPYKEHHUE CIENOTO IMITHA; OTPEeeIEHUEe OCTPOTHI CIyXa.

Pa3pnen 13. Boiciuas HepBHas aAeaTeabHOCTh. [loBenenue. Ilcuxuka

(5 gacos)

Bknmang oTedecTBEHHBIX YYEHBIX B pa3pabOTKy YYeHHS O BbICIIEH HEpBHOM JeATelbHOCTH.
N. M. Ceuenos u U. II. [TaBnoB. OTKpbITHE LEHTPAIBLHOTO TOPMOKEHUS. be3ycloBHBIE U yCIOBHBIE
pednekcel. be3ycnoBHOEe W yCIOBHOE TOPMOXKEHHE. 3aKOH B3aMMHOM MHIYKIIUH BO30YXKICHHUS-
TOPMOKEHUS. YueHne A. A. YXTOMCKOTO O JOMUHAHTE.

BpoxaeHHple mporpaMmbl MOBEAEHUS: O€3yCIOBHBIE pe(IIeKChbl, WHCTUHKTHI, 3aredyaTieHue.
[IpuoOpereHHble TporpaMMbl TOBEAEHUS: YCIOBHBIE peQIIeKChl, paccylouHas JAesATebHOCTD,
JUHAMHAYECKUM CTEPEOTHIL.

buonornyeckue putmbl. Con u 6oxpcrBoBanue. Craguu cHa. CHoBuaeHus. OcoOeHHOCTH BbICIIEH
HEPBHOM JEATEIbHOCTH YellOBeKa: pedb U CO3HAHUE, TPYJOBas AeATeslbHOCTh. [loTpeGHOCTH moneit n
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JKUBOTHBIX. Peub Kak CpeacTBO O6H.[€HI/I$I " KaK CpCACTBO OpraHru3alii CBOCI0 MOBCIACHUA. Bremnss
U BHYTPEHHSS peub. Posib peun B pa3BUTHH BBICIIMX NCUXUUECKUX (QyHKIMNA. Oco3HaAHHbIE AEHCTBUS
U MHTYHUIIUSL.

[To3HaBaTenbHbIE MPOILECCHI: OIIYIICHHE, BOCHPUATHE, INPEACTABICHUS, MHaMsiTh, BOOOpPa)XKEHHUE,
MBIIIJICHHUC.

BoneBrie neiicTBus, mMoOyauTeNnbHAs W TOPMO3HAas (YHKIMU BOJM. BHYyIIaeMOCTh M HETraTUBHU3M.
3MOIII/II/IZ OMOIUOHAJIBHBIC PCAKIUHU, OSMOUHUOHAIBHBIC COCTOSAHHA W SMOUHWOHAJIIBHBIC OTHOLICHUA
(uyBcTBa). BHUManue. ®dusmosornueckue OCHOBBI BHUMAHHUS, €r0 BHUJIBI U OCHOBHBIE CBOWCTBA.
HpI/I‘-II/IHI)I PaCCCAHHOCTH. Bocrnmmranne BHUMAaHUs, IIaMsATH, BOJIH. PazButne Ha6JIIOIlaT€JII)HOCTI/I n
MBIITJICHUA.

JdeMoHcTpanus

besycnoBHbie U ycioBHBIE pediekchl YyenoBeka (1o METOIy peueBOro MoAKperieHus). JIBoiicTBeHHbIE
m3o0pakeHusi. UMmmro3un ycraHOBKU. BpIToNIHEHHE TECTOB Ha HAOIIOJATENHHOCTh W BHHUMAaHHE,
JIOTHYCCKYIO U MEXAHUYCCKYIO ITaMsAThb, KOHCEPBATH3M MBIIIJICHUSA U TIP.

JlabopaTopHble 1 NpaKTHYeCKUe padoThl

BripaOoTka HaBbIKa 3€pKalbHOIO MHChbMa KaK NPUMEp Pa3pylIEHUs CTaporo U BbHIPAOOTKH HOBOIO
JMHAMHYECKOTro crepeoTuna. lV3meHenwe uuciaa kosebaHuii oOpa3a yCe4eHHOW NHUpaMHIbl TpU
HEMPOU3BOJIBHOM, ITPOU3BOJILHOM BHUMAHUU U NPH aKTUBHOW paboTe ¢ 0OBEKTOM.

Paspnen 14. 7Kese3bl BHyTpeHHEH cekpenuy (IHAOKPUHHAS CHCTEMA)

(2 gaca)

JKenespl BHEWIHEW, BHYTPEHHEH M CMEIIAHHOM cekpenuu. CBOICTBa TOpMOHOB. B3aumoneinictBue
HEPBHOW U TyMOpaJdbHOW peryadanuu. [IpomMexyTOuHbIE MO3r M OpraHbl SHJIOKPHUHHON CHCTEMBI.
I'opmoHbI runodusa W MUTOBUAHON XKene3bl, UX BIUSHUE Ha pOCT U pa3BUTHE, OOMEH BEIIECTB.
['opMOHBI MOJNOBBIX JKejle3, HAANOYEHYHMKOB M MOJDKENYNOYHOW Xkene3bl. [IpuumHBl caxapHOro
nuabera.

JdemoncTpauust

Mogenb depena ¢ OTKUIHOM KPBIIIKOW JJIs IMOKa3a MECTOTOJIOKEHUsT Tunodu3a. Mojeab TopTaHu ¢
IIIATOBUIHOMN KeJie30i. Moaeis noueK ¢ HaamoYeUHUKAMMU.

Pa3nen 15. UnauBuayajibHoe pa3BuTHe opraHusma (5 4acoB)

JKu3HeHHbIE NUKIBI OPraHM3MOB. becmosioe m mosoBoe pasMHOKeHHe. [IpenmyriecTBa MOJIOBOTO
pasMHOXKeHHS. MyKCKass M JKEHCKas IOJIOBbIe cHucTeMbl. CHepMaTO30MAbl M SHICKICTKU. Poib
MOJIOBBIX XPOMOCOM B OIPENEICHUH Tojia Oymymero peOeHka. MEHCTpyalud W IOJUTIOIIHH.
OOpa3oBaHWe W pa3BUTHE 3apOJIbIIIA: OBYJSAIUS, OIUIOAOTBOPCHUE SUICKICTKH, YKPCIUICHHUE
3apojipilia B MaTke. Pa3BuTHe 3apojpiia U ioga. bepeMeHHOCTh M poJibl. bUoreHeTHUeCKuil 3aKoH
I'ekkens—Mroiiepa ¥ MPUYMHBI OTCTYIUICHUS OT HEro. BiMsHue HapKOTEHHBIX BemllecTB (Tabaka,
aJIKOTOJIsI, HAPKOTHKOB) HA Pa3BUTHE U 3I0POBBE YETIOBEKA.

HacnenctBennsie u BpokaeHHBbIE 3a0oseBaHus. 3abojeBaHUS, MEpPEAArOIIUecs IOJIOBBIM IyTeM:
CIIU/, cudrmc u ap.; ux TpopUIaKTHKA.

Pa3Butne pebenka mocne poxaeHus. HoBopoxxIeHHBIN U rpyaHON pebeHok, yxona 3a HuM. I[lomoBoe
co3peBaHue. bruonornyeckas U coluanbHas 3pejocTh. Bpel paHHUX MOJIOBBIX KOHTAKTOB U a0OPTOB.
WunuBua u auunocts. TemmepameHT u xapakrtep. Camorno3HaHHe, OOIIECTBEHHBIM 00pa3 KH3HH,
MEXJIMYHOCTHBIE OTHOWIEeHUs. CTaguu BXOXACHUSA JUYHOCTH B rpymnmy. MHTepechl, CKIOHHOCTH,
CrocoOHOCTH. BBIOOD KM3HEHHOTO MYTH.

JdemMoncTpanus

TecTbl, onpenensromue TN TeMIIEpaMEeHTa.

Pe3epB Bpemenn — 6 yacos

BuoJiorus. Beenenne B 0011yr0 0M0J10ruI0
9 kJacc
(70 yacoB, 2 yaca B HeJIeJI10)
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BBenenue (3 gaca)

buonoruss Hayka o XMBOW mpupoje. 3HAYCHHE OUOJIOTHUECKUX 3HAHUN B COBPEMEHHOW >KU3HHU.
[Ipodeccuu, cBszanHpie ¢ Ouomoruei. Meroapl uccienoBanus Ouosioruu. [loHITHE (CKHU3HBY.
CoBpeMeHHbIE Hay4yHbIE TMPEACTABICHUS O CYHIHOCTH >KM3HU. CBOICTBAa JKHMBOTO. YPOBHHU
OPraHu3aI1uy )KUBOU MPUPOIBI.

JdeMoHcTpanusau

[TopTpeTs! ydeHbIX, BHECHIIUX 3HAYUTEIBHBINA BKJI/l B pa3BUTHE OMOJIOTUYECKON HAYKH.

Paznen 1. MoJgiekyasipablii ypoBenb (10 gacoB)

OO0mas XxapakTeprCTUKA MOJICKYJIIPHOTO YPOBHS OpraHu3aIiiy kuBoro. Cocras, cTpoeHUE ¥ PYHKIIUN
OpraHMYECKUX BEILECTB, BXOJSIIMX B COCTAB KMBOTO: YIJIEBOJBI, JIMMHIbL, O€NKH, HYKIEHMHOBbIE
kucnotsl, AT® u pyrue opraHudeckue coeinHeHus. buonornueckue katann3aropsl. Bupycsi.
JdeMoHcTpauus

CxeMbl CTpPOEHHUS MOJIEKYJl XHUMHYECKUX COEIMHEHUH, OTHOCSIIMUXCS K OCHOBHBIM Tpylnam
OpraHMYECKUX BEIECTB.

JlabopaTopHble 1 NpPaKTHYeCKUe padoThl

Pacmennenne nepokcuaa Bogopoaa GepMeHTOM KaTaia3oi

Pa3nen 2. Knerounslii ypoBeHnb (14 yacos)

OOmrast xXapakTEepHCTHKA KJIETOYHOTO YPOBHS OpraHU3aluu KUBOTO. KileTka — CTpykTypHas u
(hyHKIIMOHATBHAA €AWHUIA XKU3HH. MeTonbl n3ydeHus: KieTKd. OCHOBHBIE TOJIOKEHHS KJIETOYHOU
TeOpUH. XUMHYECKAN COCTaB KJIETKU U €ro mocTosiHCTBO. CTpoeHue KiaeTku. DyHKIMU OpraHOUI0B
kieTku. [IpokapuoThl, 2yKapuoThl. XpOMOCOMHBIM HaOOp KieTku. OOMEH BEIIECTB W MPEBpAICHUE
SHEPrUu — OCHOBA JKU3HENIEATEIBHOCTH KIETKH. DHEPreTuYecknii 0OMeH B KJIETKe KJIETKU. A3poOHOe
u aHa’poOHoe npixaHue. Poct, pa3BuTHE M JKM3HEHHBIM LUKI KieTok. OOIiue MOHATHSA O JIeNeHUU
KJIETKH (MHUTO3, ME€#103). ABTOTPOdBI, TETEPOTPOPHI.

JdemoncTpauust

Mogens kineTkd. Mukporpenapatbl MHUTO3a B KIETKax KOPEIIKOB JIyKa; XpoMocoM. Mogenu-
anIUIMKaluK, WUTIOCTPUPYIOIINE JIeJI€HUEe KJIETOK. PacuiemieHne nepokcuaa BOAOpoJa ¢ MOMOIIBIO
(epMEeHTOB, COJIEPKAIIUXCS B )KUBBIX KJIETKAX.

JlaGopaTopHble M IPaKTHYeCKUe PadoThI

PaccmarprBanue KIeTOK pacTeHUI M )KMBOTHBIX [10J MUKPOCKOIIOM.

Pa3nes 3. Opranu3mennblii ypoBeHnb (13 dacoB)

becrionoe u monoBoe pasmHOkeHHe opraHu3MoB. [lomoBble  kieTku.  OIJIOJOTBOpEHHUE.
WunuBuayanbHoe pa3BUTHE OpraHu3MoB. buoreHetnueckuil 3akoH. OCHOBHBIE 3aKOHOMEPHOCTH
nepenayd HacleACTBEHHOW MH(opManuu. ['eHeTruueckas HENpPEephIBHOCTh >KU3HU. 3aKOHOMEPHOCTHU
M3MEHUYUBOCTH.

JdemMoHcTpanus

Muxkpomnpenapatsl SHIIEKIETKA U CIEPMAaTO301/ 1a )KUBOTHBIX.

JlabopaTopHble H IPAKTHYeCKHE Pad0ThI

BelsiBeHHE M3MEHYMBOCTH OPTaHU3MOB.

Tema 4. IlonyIsiIMOHHO-BUA0BOIi YPOBEHb (8 4acoB)

Bun, ero kpurepun. Crpykrypa Buja. IIpoucxoxkneHue BuioB. Pa3BuTHe 3BOJIOIUOHHBIX
npencraiaeHuid. Ilonmymsanus — sneMeHTapHas equHMIA 3BoMoIMU. bopwrba 3a cymiecTBoBaHue U
€CTECTBEHHBII 0TOOP. DKOJOTHS KaK HayKa. DKOJOrHyeckre (pakTophl U YCIOBUS CPEbI.

OCHOBHBIE TOJIOXKEHHUS TEOPHUM SBOJIOUUU. JIBIKYIIME CHJIBI HBOJIOLMU: HACJIEACTBEHHOCTD,
M3MEHYMBOCTh, OOphOa 3a CyllecTBOBaHME, ecTecTBEeHHBbI oTOOp. IIpucrnocobieHHOCTH U ee
oTHOocuTeNbHOCTh. MckyccTBeHHbI oTO0p. Cenekums. OOpazoBaHHE BHJIOB — MHKPO3BOJIOLHS.
MakposBotonus.

JdeMoHcTpanus
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['epbapyu, KOJUICKIIMH, MOJEIH, MYJSDKU PAaCTEHHH M JKUBOTHBIX. JKUBBIC pacTCHUS M YKHUBOTHBIC.
['epbapyu 1 KOJUICKINH, HIUTIOCTPUPYIOIINE U3MEHYUBOCTh, HACIICACTBEHHOCTD, IIPUCIIOCOOICHHOCTD,
pe3yIbTaThl HCKYCCTBEHHOTO OTOOPA.

JlaGopaTopHble H MPpaKTHYECKHE PAGOTHI

N3y4yenne Mophoaoruyeckoro KpuTepus BUa.

IKCKypCUH

[Tpu4nHB MHOTOOOPA3Hs BUIOB B IPUPO/IE.

Pa3nes 5. DxocucTeMHblil ypoBeHb (6 4acoB)

buonenos. Dkocucrema. buoreonenos. BzanmocBsa3p nomymsiiuii B 6uoreorieHose. Llenu nurtanus.
OOmeH BemiecTB, MOTOK M TpEBpalleHHue SHEpPruu B OuoreoreHose. VICKyccTBEHHBbIE OMOIIEHO3HI.
DKOJIOTHYecKast CyKI[ECCHSI.

JdeMoHcTpauus

Konnexkuuu, mimocTpupyoye 3K0JI0THYECKUe B3aUMOCBSI3H B OMoreonieHo3ax. Moienu 3KOCUCTEM.
IKCKypCUH

buoreoneHnos.

Pasnen 6. buocdepubiii ypoens (11 gacon)

buocdepa u ee cTpykrypa, cBoiicTBa, 3aKOHOMEPHOCTH. KpyroBopoT BeliecTs u 3Hepruu B buocdepe.
OKOJIOTHYECKIE KPH3UCHI. OCHOBBI PalMOHAIBHOTO IMTPHUPOAOIIOJIE30BAHM.

Bo3HukHoBeHue u Pa3BUTUE KU3HHU. BSFJ'ISI,HBI, TUIIOTE3bI U TCOPUU O MPOUCXONKIACHUU KU3HU.
Kpatkas uctopus pa3BuTHs opranndeckoro Mupa. JlokazarenbcTBa 3BOTIOIMH.

JdeMoHcTpauus

Monenu-anmnukanuun «buocdepa u uyenoBek». OkaMeHENIOCTH, OTIMEYATKH, CKEJEThl NMO3BOHOYHBIX
KUBOTHBIX.

JlaGopaTopHble U MpaKkTHYecKHe padoThI

N3ydeHne naneoHTOJOTHYECKUX JOKA3aTeNIbCTB IBOJIIOLIHH.

IKCKypCHHA

B kpaeBequeckuii My3ei WM Ha T€OJOTUYECKOE OOHAXKEHHE.

Pe3epB BpeMenun — 6 yacoB

IlepeyeHb OLIEHOYHBIX J1A0OPATOPHBIX PadOT
S kaace

JlabopaTopuasi padora Nel «DeHonoruueckue HaOMIOJACHHS 32 CE30HHBIMU H3MEHEHHUSIMHU B
npupoje. Benenue nHeBHUKA HAOIIOICHUI
JlabopaTopuasi pabora Ne2 «YcTpoHCTBO Nymbl U CBETOBOrO MHKpockoma. [IpaBuma paboTsl ¢
HUMI.
JlabopaTopHas padora Ne3 «/3yueHue KIETOK paCTEeHUs C HIOMOIIBIO JIYIIbD»
JladopaTopHas paGora Ne4 «lIpuroroBieHue u paccMaTpuBaHUE Ipenapara KOKHIbI YElIyH JTyKa
10l MUKPOCKOTIOM).

JlaGopaTtopHas paGora NeS5 «IIpuroTtoBieHue mpenapaToB M paccMaTpUBaHUE IOJ MHKpPOCKOIIOM
IUTACTHU/I B KJIETKAX JIUCTA 3JI0/IEH, IJI0JI0B TOMATOB, PSOMHBI, IIMITOBHUKA»

JlabopaTopHasi padora Ne6 «IIpurortoBneHue mpemnapara U pacCMaTpuBaHUE IOJ MHKPOCKOIIOM
JBUKEHMS IUTOIUIA3MBbl B KJIIETKaX JINCTA DIIOAECH»

JlabopaTopunasi padora Ne7 «PaccMarpuBaHME IOJ MHUKPOCKOIIOM TOTOBBIX MHMKpPOIIPENapaToB
Pa3IMYHbIX PACTUTENIBHBIX TKAHEW»

JlaGopatopHas padora Ne§ «CTpoeHue II010BbIX TN HUIANOYHBIX TPUOOBY

JlaGopatopHas padora Ne9 «CrtpoeHue recHeBoro rpuda mykopa. . CTpoeHHe JpoKKen»
JladopaTopHas padora Nel(Q «CtpoeHue 3e1eHbIX BOJOPOCIE

JlabopaTopnas pab6ora Nell «CrpoeHue Mxa»

JladopaTopHas padora Nel2 «CtpoeHue CHoOpOHOCSIIETo XBOIA U CHOPOHOCSILETO MarOPOTHUKA
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JlabopaTopHasi pabora

JlabopaTopHasi pabora
JlabopaTopHasi pabora
JlabopaTopHas pa6ora
JlabopaTopHas pa6ora
JlabopaTopHas pa6ora

JladbopaTopnasi pabora

JIUCTOPACIIOJIOKEHUEN.
JlabopaTopHas pa6ora
JlabopaTopHas padora

JlabopaTopHas pa6ora

JTYKOBUIIA)»

JlabopaTopHas pa6ora
JlabopaTopHas pa6ora
JlabopaTopHas pa6ora
JlaGoparopHas padora
JlaGoparopHas padora

JlaGoparopHas padora
JlaGoparopHas padora
JlaGoparopHas padora
JlaGoparopHas padora
JlaGoparopHas padora
JlaGoparopHas padora
JlaGoparopHas padora

JlaGopaTtopHasi padora

Nel3 «CtpoeHre XBOU U IIUIIEK XBOMHBIX)»

6 xaacc
Nel «M3ydeHue cTpoeHUs CEMSH IBY/10JIbHBIX PACTEHUID)
Ne2 «JI3ydyeHue cTpOeHUs CEMSH OJJHOJIOJIbHBIX PACTEHUI
Ne3 «Buapl kopHeil. CTepKHEBbIE U MOYKOBAThIE KOPHEBBIE CUCTEMBI»
Ne4 «KopHeBoi YeXJIMK U KOPHEBBIE BOJIOCKI
Ne5 «Ctpoenue nouek. Pacnosoxxenue nouek Ha cre0ne.»
Ne6 «JIUCThSI TPOCTBIE M  CIOXHBIE, HX IKWIKOBAHUE U

Ne7 «Ctpoenue kKoxuipl iucra. KinerouHoe cTpoeHue aucra».
Ne8 «BHyTpeHHEe CTpOCHHUE BETKH JIEPEBA».
Ne9 «UM3ydyeHune BUIOM3MEHEHHBIX MOOEroB (KOpHEBHUIIE, KIyOEHb,

Nel0 «M3yuenue cTpoeHHsI LIBETKa»

Nell «O3HakOMJIEHHE € Pa3IMYHBIMHM BUJAMU COLIBETUI»
Nel2 «O3HaKOMIIEHHUE C CYXUMH U COYHBIMH TLIOIAMU.

Nel3 «Onpenenenne BCX0KECTH CEMSH PACTEHUM M UX TTOCEB»
Nel4 «BeretaTuBHOE pa3sMHOKEHUE KOMHATHBIX PACTCHUIN

7 kJaacc

Nel «3HaKOMCTBO ¢ MHOT000pa3HeM KOJIb4aThIX YepBen»

Ne2 «MHuorooOpa3zue pakooOpa3HbIX»

Ne3 «MuoroobOpasre HaCeKOMBIX»

Ne4 «Habmronenne 3a BHEIITHUM CTPOCHHUEM M TTEPEBMIKEHUEM PHIO»

Ne§ «M3ydyeHue BHENTHETO CTPOCHUS NTHIL.»

Ne6 «3ydeHne 0cOOEHHOCTEH pa3IMYHBIX TOKPOBOB TEJIax».

Ne7 «M3ydenue craauii pa3BUTHS KUBOTHBIX U OTIPEACIICHUE UX BO3pACTa».
8 kaace

Nel «PaccmarpuBaHue KJIE€TOK U TKaHEW B ONTUYECKUH MHKPOCKOIL.

MukponpenapaTbl KJIE€TOK, SIUTEINAILHON, COEAMHUTEIbHOM, MBIIIEYHON U HEPBHOM TKaHEH »

JlaboparopHass pabora

No2  «CamonaOnrofieHe MHraTelbHOTO peduiekca U YCIOBUSI €ro

nposiBiieHus: U TopmoxeHust. Konennslit pedaexc u ap.»

JlaGoparopHnas padora
JlaGoparopHas padora
JlaGoparopHnas padora
JlaGoparopHnas padora
JlaGoparopHnas padora
JlaGoparopHnas padora
JlaGoparopnas padora

JlaGopaTtopHass pabGora

KpPOBOOOpalieHue»
JlabopaTopHasi pabora
JlabopaTopHasi pabora

Ne3 «MUKpPOCKONMYECKOE CTPOEHUE KOCTH»

Ned «MBIIIIEI YeI0BEYEeCKOTO TeIa»

Ne§ «YTOoMIIEHHE MTPU CTATHYECKON M TIMHAMHYECKOU paboTe»

Ne6 «BbisiBiieHHE HApYLIEHUN OCAaHKUY.

Ne7 «BrisiBIeHME INIOCKOCTOIHS»,

Ne8 «PaccmarpuBaHue KpOBU YEJIOBEKA U JISATYIIKU 110 MUKPOCKOTIOM».
Ne9 «IlonoxkeHue BEHO3HBIX KJIAMAHOB B OIYIIEHHOMN U MOJHATON pyKe»
Nel) «WM3meHeHuss B TKaHSAX MPU NEPETSHKKAX, 3aTPYTHSIOMIMX

Nell «Onpenenenue cKOpoCTH KPOBOTOKA B COCYAAaX HOTTEBOTO JIOXKA»
Nel2 «OmnbIThl, BBISBISIOUIUE IPUPOAY ITyIbCA».

JlaGopatopHnas padora Nel3 «DyHkuMoHanbHas mpoba: peakius cepAeyHO-COCYIUCTONH CMCTEMBI
Ha J03UPOBAHHYIO HAIPYy3Ky»

JlabopaTopHasi pabora

JlabopaTopHnasi padorta

BBLIOXE»

JlabopaTopHasi padora

Nel4 «M3mepenne o0xBaTa rpyIHOM KJIETKH B COCTOSTHMM BJI0Xa U BBIXOJa»
NelS «dyHKIIMOHANBHBIE MPOOBI € 3aJepXKKOM JBbIXaHUS IPH BJIOXE U

Nel6 «JleiictBue (epMeHTOB citoHBl Ha Kpaxman. CaMOHaOMIOJeHMS:

ONPpCACIICHUC TTOJIOKCHUA CIIFOHHBIX )Keﬂé3, ABWXXCHUC TOPTAHU IIPU I'TIOTAHHUU >

JlabopaTopHnasi padorta

Nel7 «YcraHOBIEHHE 3aBUCMMOCTH MEXKIY Harpy3kod M ypOBHEM

OHEPTCTUYICCKOTO oOMeHa 110 pe3yiibTaTaM (I)YHKHHOHaHLHOﬁ Hp06BI C 38.I[Cp)KI(OI>i JAbIXaHUA OO0 H
MOCJIC HAaIrpy3KHU. CocraBieHue MUIICBBIX PAIITUOHOB B 3aBUCUMOCTH OT SHCPro3arpar»
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JlaGopatopuas padora Nel8 «CamoHaOmoneHNs: pacCMOTPEHHE MO/ JYNOW THUIBHOM W JIAAOHHOM
MOBEPXHOCTU KHUCTH»

JlaGopaTopnas padora Nel9 «Omnpenenenue Tuna KOXH ¢ IOMOILIbIO OyMa)kKHOH caneTku»
JladopaTopHas padora Ne2( «OmnpeneneHue COBMECTUMOCTH HIAMITYHSI C OCOOCHHOCTSIMU MECTHOM
BOJIbI»

JlaGopaTopuasi padora Ne2l «llamprieHocoBas mpoda W OCOOCHHOCTH IBWKCHHNA. CBS3aHHBIX C
(GYHKIMSME MO3)KEUKa U CPETHETO MO3ra »

JlaGopaTopuasi padora Ne22 «Pediekchl mpoIoaroBaToro U CpeaHEero Mo3ray»

JladopaTopHas padora Ne23 «llltpuxoBoe pazapaxeHue KOKU — TECT, ONPEACIIIIONINN H3MEHEHNE
TOHYCa CHMITATHYECKOTO M TapacHMIIaTUYECKOTO OTAEJOB BETETATHBHOW HEPBHOW CHUCTEMBI NpPHU

pasipaxeHun»

JlabopaTopuasi pabora

3pC€HHUEM, a TAKKE 3PpUTCIIbHBIC, CJIYXOBBIC, TAKTUJIbHBIC UJLUIFO3UN»
JladopaTopHnas pa6ora Ne25 «OOHapyXKeHHUE CJIETIOrO MATHA»
JladopaTopHnas padora Ne26 «OnpeneneHne OCTPOTHI CITyXay»
JlabopaTopHnasi padora Ne27 «BpipaboTka HaBbIKAa 3€pKAJIbHOTO MUCbMa KaK MPHUMEp pa3pylleHUs
CTaporo u BI)Ipa6OTKa HOBOT'O IMHAMHWYCCKOI'O CTCPCOTHUIIA»

JlabGoparopHasi padora

HCIIPOU3BOJBHOM, IMTPONU3BOJIbHOM BHUMAHWH U ITPU aKTHUBHOM pa60Te ¢ 00BEKTOM»

9 KJjacc

JladopaTopHnas pa6ora Nel «Pacmennenne nepokcuaa Boaopoaa GepMeHTOM KaTaaazon»
JlabopaTopHas padora Ne2 «PaccmaTpuBaHue KIETOK PACTEHUI U )KMBOTHBIX I10]T MUKPOCKOIIOM»
JlaGoparopHas padora Ne3 «BrisiBieHHe U3MEHUUBOCTH OPraHU3MOB»

JladopaTopHas pa6ora Ned «/3yuenne MopdhoJIOTHIECKOTO KPUTEPHS BUIA»

JlaGoparopHas padora NeS «/3ydeHne NajneoHTOJIOTHYECKUX I0KA3aTEIbCTB IBOJIIOIIUN»

2. TemaTuyeckoe NJIaHUPOBaHHE

5 KJjacce

Ne24 «OmnbIThl, BBISBISIONIME WIIIO3UM, CBSI3aHHBIE C OMHOKYIISIPHBIM

Ne28 «UM3menenue uucna kojebaHuil obpa3za yceu€HHOM MHUpamMuAbl MpU

Tema.

Conep:xanue.

XapakTepucTHKa BU/I0B
AeATEJbHOCTH YUaAIIMXCS.

BBenenue. 6uacos.

buonorus — Hayka o
JKMBOU MPUPOJIE

MeTtoasl MCCleI0BaHUS B
OHMOJIOTUH

buonorus ,kak Hayka 0 KUBOU
MPUPOJIE,POJTH OMOJIOTUH B MTPAKTHYECKOM
IEITEIbHOCTH JIIOAEH. .

MeTo1bl U3y4eHHUS KUBBIX OPraHU3MOB:
HaAOJIFOICHHE, H3MEpEHHEe,
AKCIIEpUMEHTVICTOUHUKY OMOJIOTHYECKON
uHbopMaIny, e€ MoydeHue, aHaan3 u
MpECTaBICHHUE €ro
pe3ynsTaToB.lIpaBuna paboTsl B
KaOHHeTe OHMOJIOTHUH, C OMOJIOTHUYECKUMHU
npubopaMu U HHCTPYMEHTaMHU.

Texnuka 0e30IaCHOCTH B KAOMHETE
OHOJIOTHH.

JlemoHcTparus mpudbopsl U
obopymoBaHue.

OnpeaensroT NOHATHS:
«Ounomorusy, «ouochepan,
«KoJIoTus». PackpbiBaroT
3HaYeHHEe OMOJIOTHYECKUX 3HAHUI
B COBPEMEHHOM JKU3HH,
OOBSICHSIIOT POJIb OMOJIOTHH B
MPAKTHYECKOH JAeITeTbHOCTH
JIIoIeH.

OnpenenstoT MOHATHUS: «METObI
HCCIICIOBAHUSY, «HAOIIOACHUEY,
«OKCTIEPUMEHTY, KU3MEPEHUE.
XapakTepus3yroT OCHOBHBIE
METOJIbI UCCIICOBAHMS B OHO-
noruu. M3y4aroT npaBuia TEXHUKA
0e30MacHOCTU B KaOHUHETE
OMOJIOTUY U COOIOAIOT MpaBUia
paboThl ¢ OMOIOTUYECKUMHU
nprubopaMu U HHCTPYMEHTaMHU.

PaznooOpa3zue xuBoii

HapcrBa: bakrepun, ['pubsl, Pactenus u

BBII[G.HSIIOT CYIICCTBCHHBIC
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npuposl. MHOTOOOpasue
OpraHu3MoOB U UX
KjaccuuKanus.
OTIuYHuTEIHLHBIE npu-
3HAaKH KHUBOI'O OT HE-
KHUBOTI'O

’KuBoTHbIE.

OTnnuuTenbHbIe TPU3HAKI
MPEICTaBUTENEN PA3HBIX HAPCTB )KUBOU
MIPUPOBIL.

[Ipu3Haky KUBOTO: KIIETOYHOE
CTpOE€HUE, MMTaHUE, JbIXaHue, 0OMEH
BEILECTB, Pa3Ipa)kUMOCTb, POCT, Pa3BH-
THE, Pa3MHOXKEHHUE

MPU3HAKY BUJA U MPEJICTaBUTENEH
Pa3HbBIX LIAPCTB MPUPOJIBI.
Ornpenenarb NPUHAIIC)KHOCTD
OMOJIOTUYECKUX 00BEKTOB K
OIPEAECIEHHON CUCTEMATUYECKOMN
rpynme. OObsICHATh 3HAUCHUE
OMOJIOTHYECKOTO Pa3HO00pa3us
JUIsL COXPaHEHUSI YCTOMYUBOCTH
ounochepsl. CpaBHUBATH
MPEACTABUTENEH OTIEIbHBIX
TPYIII PACTCHUIA U KUBOTHBIX,
JIeaTh BBIBOABI U YMO3AKITIOUCHUS
Ha OCHOBE CpaBHEHHMS. AHaAIU-
3UPYIOT MPU3HAKU KUBOTO:
KJIETOYHOE CTPOEHUE, MUTAaHuE,
nIpIXanue, 0OMEH BEIIECTB,
pa3apakuMOCTh, POCT, pa3BUTHE,
pazMHoxeHue. CoCcTaBIsOT IUIaH
naparpada.

Cpensl oOuTaHUS KUBBIX
OpraHU3MOB

Bonnas cpena. HazeMHO-BO3My1IIHAA
cpena.

[Tousa kak cpema ooutanusi. Opranuzm
KakK cpena oOuTaHus

OnpenensroT NOHITHS: «BOTHAS
cpenay, «Ha3eMHO-BO3IyIIIHAS
cpenay, «Imo4yBa Kak cpena
00HWTaHUY, KOPraHU3M KakK cpeaa
oOuTaHU). AHATTU3UPYIOT CBSA3U
OPraHu3MOB CO CpeIol OOUTaHMS.
XapakTepu3yroT BIHSHUE
JIeITEIBHOCTH YeJIOBEKa Ha

IIpUpOLY

Dkojnorudeckue (pakTopsl
U UX BIIMSHUE HA KUBBIC
OpraHu3Mbl

Dkonoruveckue (pakTopel: abMoTHYE-
CKue, OMOTHYECKHEe, aHTPOIIOTEHHbIE.
Bnusinue sxonornyeckux (pakTopoB Ha
YKUBBIE OPTraHU3MBI

AHaATM3UPYIOT ¥ CPABHUBAIOT
IKOJIOTUYECKHE (PaKTOPHI.
OTpabaThIBatOT HABBIKH PAOOTHI C
TEKCTOM y4eOHHKA

DKCKypcust

MHoroo6pa3He JKUBBIX OPIraHU3MOB,
OCCHHUC sBJICHHUSA B )KU3HU paCTeHI/Iﬁ u
JKHNBOTHBIX.

['OTOBAT OTYET MO IKCKYPCHH.
Benyr nHeBHUK (hEHOJIOTHYSCKUX
HaOJIFOICHUN

O6006maromui ypok

JlaGopaTopHble U MPaKTUUYECKHE PabOThI
®deHonornyeckne HaOMIOACHUS 3a ce-
30HHBIMH U3MEHEHHUSMHU B MIPUPOJIC

AHaJ'II/IBI/Ipy}OT H CpaBHUBAIOT
OKOJIOIn4C€CKHUC q)aKTopBI.

Paznea 1. Kinerounoe crpoenne opranusmoB (10 1) + 1 yac 3a cuer pe3epBH. BpeMEHHU

YCeTpoUCTBO yBENUUH-
TEeJbHBIX TPUOOPOB

MeToab! H3y4eHUs_KIETKH.
YBenuuurenbHble MpuOops! (JIyna,
CBETOBOM Mukpockon). [IpaBuia paboTsl
C MUKPOCKOIIOM.

JIaGopaTopHble U MpaKTHYECKUE paboThI
PaccmarpuBaHue CTPOCHUS PACTEHUS C
TTOMOIIIBIO JTYTIBI

OnpenenstoT NOHATUS: «KIIETKa,
«J1ymay, «KMUKPOCKOI»,«Ty0yc»,
COKYJISIP», «OOBEKTUBY, «IITATUBY.
PaboTarot ¢ nymnoit u
MHUKPOCKOTIOM, U3y4aloT YCTPOUCT-
BO MUKpockona. OTpabaTsIBaioT
npaBuia paboThl ¢ MUKPOCKOTIOM

CrpoeHnue KIeTK1

CTpOGHI/Ie KIJICTKHU:. KJIICTOYHAaA MeM6paHa,
KJIICTOYHasA CTCHKA, HUTOIlJIa3Ma, A1po,
BaKyOJIn

Brienstor cymiecTBeHHbIE
MIPU3HAKU CTPOCHUS U
JKU3HEJCATCILHOCTH KIICTKH.
PaznuyaroT Ha TabnUIaX U
MUKpOTIpenaparax 4acTa u
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OpraHouabl KJICTKA

[IpurorosiieHne MUK-
ponpenapara KOXHUIbl

JIaGopaTopHbIe U PaKTHIECKUE pabOTHI
CrpoeHue KIETOK KOXKUIbI YELIyH JTyKa

VYuarcs TOTOBUTH
MUKpornpenapartsl. Habmonaor

YEUIyH JIyKa YaCTU U OPraHOMUbI KIETKH MO
MHKPOCKOIIOM, OITUCHIBAIOT U
CXEMaTUYECKH N300pakaroT Ux

Tlnactunel Crpoenue kietku. [Inmactumpl. Breiaenstor cyniecTBeHHbIE

XJIOpOTLIACThI

JlaGopaTopHbIe U TPAKTUYECKUE PAOOTHI
[IpurorosiieHne npenapaToB U paccMar-
pUBaHuE MO MUKPOCKOIIOM IJIaCTU]T B
KJIETKaXx JICTA 3JI0/IeH, IJI0JI0B TOMATa,
PAOHHBI, IIUITOBHUKA

MIPU3HAKU CTPOCHUS KJIETKH.
Paznnuaror Ha TaOnunax u
MUKpOIIpenaparax 4acTa 1
OpraHoOU bl KIETKH

XUMHYECKUN COCTAB

KJICTKU: HCOPraHN4CCKUe

" OPraHUuvYCCKUcC

Merto1bl U3y4eHHUs KIETKU. XUMUYECKHI
COCTaB KJIETKHM. Bosia 1 MuHepanbHbIe
BEILIECTBA, UX POJIb B KIIETKE.

OOBSACHSIOT pOJIb MUHEPATBHBIX
BEIIECTB M BOJBI, BXOJISIINX B
COCTaB KJIETKH. Pazmuyaror

BEUIECTBAa OpFaHI/I‘-IeCKI/Ie BCIICCTBA, UX POJIb B )KU3-|OPraHUYCCKUE U HCOPraHNYCCKUEC
HEOCATCIbHOCTH KICTKH. BCIIECTBA, BXOAAIIINE B COCTaB
O6HapyXeHue OpraHuYeCKUX BEIeCTB B |KIeTKH. CTaBAT OMOJIOTHYECKIE
KJIETKax paCTeHI/Iﬁ OKCIICPUMCHTHI 110 U3YUCHUTIO
XUMHYECKOTO COCTaBa KIIETKH.
VYyarca paboTaTh ¢ 1a60paTOPHBIM
000pyTI0BaHHEM
XKusHenearenpHOCTD [Tporuecchl )KU3HEACATENBHOCTH KIETKH | BBIaensior cymecTBeHHbIe

KJICTKH: MTOCTYIIJICHHUE
BEIIECCTB B KICTKY
(mpIXaHue, MUTAHUE)

(nuTaHue, ApIXaHUE, TPAHCIIOPT BEIIECTB,
BBIJICJTICHHE).

JlaGopaTopHbIe U TPAKTUYECKUE PAOOTHI
[IpurorosiieHue mpenapara 1 paccMaTpu-
BaHUE I10JT MUKPOCKOTIOM JIBH)KCHUS IIH-
TOTLIA3MBbI B KJIETKAX JIMCTA 3JI0JICH

MPHU3HAKU TPOIECCOB
KU3HEIEATEIbHOCTH KIETKH.
CtaBsAT OMOJIOTHYECKHE
9KCIIEPUMEHTHI TI0 U3YUCHUIO
MIPOLIECCOB JKU3HEICATSIIBHOCTH
OpPraHU3MOB M OOBSCHSIOT UX pe-
3ynbTathl. OTpadaThIBAIOT YMEHUE
TFOTOBUTH MUKPOIIPENapaThl U
paboTaTh ¢ MUKPOCKOIIOM

}KI/I?)HCIICHTCJIBHOCTB
KIICTKU: pOCT, pa3BUTHC

Poct u pazBuTHE KIETOK.
JemoHcTpanus

CxeMbl, TaOJIUIIBI U BUACOMATEPHUAIIBI O
pOCTE U Pa3BUTUU KJIIETOK Pa3HbIX pacTe-
HUH

Beiaensior cyiiecTBeHHbIC
IPHU3HAKHU TPOIECCOB
JKU3HEIEATENHLHOCTH KIETKH.
OO6cyx1at0T OMOIOTUYECKUE
AKCIIEPUMEHTHI 110 H3YYCHUIO
IIPOLIECCOB JKU3HEICATEIIBHOCTH
OpPraHU3MOB M OOBSICHSIOT HX
pe3yabTaThl

JleneHue KiIeTKu

['enernueckuii annapar, Sapo, XpOMOCO-
MBI.

JemoHcTpanys

CxeMbl U BUJeOMaTEPUAIIbI O JEJICHUH
KJIETKH

Brigensior CYIICCTBCHHBIC
IMPpU3HAKH ITPOLIECCOB
KHU3HCOACATCIIbHOCTH KIICTKH

ITonsaTue «TKaHb»

TkaHb.

JemoHcTpanys

Muxkponpenaparbl pa3IndHbIX pacTH-
TEJNbHBIX TKAHEH.

JlaGopaTopHble U MpaKTHYECKUuEe paboThI
PaccmaTrpuBaHue noJ MUKpPOCKOIIOM T'0-

OrnpeaensaroT NOHATHE «TKAHBY.
Brigensitor npu3Haku,
XapaKTepHbIe I Pa3IHYHbIX
BUJIOB TKaHel. OTpadaThIBaIOT
yMeH#e paboTaTh C MUKPOCKOTIOM
Y OTIPENIEIATh pa3IuyHbIe
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TOBBIX MUKPOIPENApaToOB Pa3InuHbIX
PaCTUTENBHBIX TKAHEU

pacTUTEIbHbIE TKAHU Ha
MUKpoIpenaparax

O6o06maromuit ypok

CucreMaru3anus u 00001IeHHE TOHATHM
pazzaena. KoHTposb 3HAHUN U yMEHUI
paboTaTh C MEKPOCKOTIOM W TIPUTOTOBJIC-
HUSI MUKpPOIIpEIapaToB

PaboratoT ¢ yueOnukom, paboueit
TETPaJbIO U AUAAKTUICCKUMHU
MarepuaiamMu. 3aroaHs 0T
Tabnuuel. JleMoHCcTpUpyIOT
yMEHHE TOTOBHUTH
MUKpoOIpenaparsl 1 padboTaThb C
MHUKPOCKOTIOM

Paznean 2. LlapcTBo bakrepun (2 4)

bakrepun, ux pazHo-
oOpa3ue, CTpOeHHE U
KHU3HEACATCIIbHOCTD

BbaxTepun, 0cOOEHHOCTH CTPOEHUS U
xu3HenesTensHocT. [TuTanu e
OaxTepuilt. PopMbl
Oaxrepuii.PaznooOpasue Oakrepuii, ux
pacrpocTpaHeHHe

Briensror cymecTBeHHbIE
IIPU3HAKU CTPOCHUS U
KU3ZHEJEATENIbHOCTH OaKTepUil.

Ponb Oakrepuii B npu-
poOJie U )KU3HM YeJIOBEKa

Ponb Gakrepuii B mpupoje 1 KU3HU
4eJIoBeKa.

OrnpenensroT NOHSATHS:
«KITyOE€HBKOBBIE
(a3oTdukcupyromnme) 6aKkTepumny,
«cMOHN03», «00JIE3HETBOPHBIE
OakTepumn»,

«onuneMusy. OOBSICHSIIOT POITh
OaxTepuil B IPUPOJIE U KU3HU
YyelioBeKa

Bupycbl — HekeTOUHbIE
hopmBI.

Bupycsl — HekeToUHbIE (DOPMBIL.
3a0oseBaHMs, BBI3BIBAEMbBIC BUPYCAMH.
Meps! npoduIakTUKH 3a00JICBaHUH.

OnpenenstoT NOHATHE «BUPYCH.

Pasznea 3. HlapcTBo I'pudsI (5 4)

['puls1, nx obmas xa-
pPaKTEepPHUCTHKA, CTPOCHUE
1 KH3HEIEATEIHHOCTD.
Posb rpuboB B mipupoe
1 JKHM3HHU YeJoBeKa

['puOBI, 0COOEHHOCTH CTPOCHUS U )KU3HE-
nesrenpHOCTH. [ TuTanue rpuboB.
Mmuoroo6pasue rpubos. Posib rpu6oB B
IPUPOJIC Y )KU3HU YeJI0BEKa

BrIaensitoT cyiecTBeHHbIC
MIPU3HAKU CTPOCHUS U
JKU3HEAEATEILHOCTH

rpu60oB.OOBACHSIOT POJIb TPHOOB B

mpupoaA€ 1 XHU3HU YCTIOBEKA

[nsmo4yHbIe TPHOBI

Creno0OHbIe U A10BUTHIE TPUOBL. OKa3za-
HUE TIEPBOM TIOMOIIY TIPH OTPaBICHUHN
SITOBUTBIMU T'pUOaMu

Pa3nuyaroT Ha KMBBIX 00bEKTax U
Ta0JIMIIaX ChEeNOOHBIE U SIOBUTHIE
rpu0Obl. OCBanBaIOT MPUEMBI
OKa3aHUs NIEPBOM MOMOIITHU TIPH
OTPABJICHUH SJIOBUTHIMU T'prOaMu

[1necueBbie rpubBI U
TPOAOKH

[TnecHeBbIe TPUOBI M IPOKIKH.
JlaGopaTopHbBIE U TPAKTUYECKUE PAOOTHI
Oco0eHHOCTH CTPOEHUS MYKOPa U POK-
XKen

['0TOBSAT MUKpOTIpENapaThl U
HaOJIOIAIOT 0 MHUKPOCKOIIOM
CTPOEHHE MYKOPa U JIPOXKIKEH.
CpaBHUBAIOT YBUAEHHOE 1101
MHKPOCKOTIOM C TIPHBEIEHHBIM B
yueOHHKe N300pakeHueM

I'puObI-iapa3uTel

I'pubsi-napasutsl. Poss rpubos-
[Iapa3uTOB B MPHUPOJIE U KU3HH YETIOBEKA.
JemoHcTpanys

MysKu TUI0I0BBIX TN TPUOOB-
Mapa3uToB, HATYpaIbHbIE OOBEKTHI
(TpyTOBHKA, P’KaBUMHBI, TOJIOBHH,
CTIIOPBIHBH U Jp.)

OnpenenstoT MOHATHE «TPUOBI-
napasuTe». OOBSICHIIOT POJib
rpuOOB-TIAPA3UTOB B MPUPOJIE U
JKM3HU YeJTOBEKA

Oo6o06maromuit ypok

Cucremarusanus U 0000IeHUE TIOHATUI

PaboratoT ¢ yueOnukom, paboueit
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pazaena. KoHTposb 3HAHUN U yMEHU
paboTaTh ¢ MUKPOCKOIIOM, TOTOBHUTH
MUKPOIIPENapaTsl, OTINYATh CheJ0OHbIE
I'pUOBI OT SIIOBUTHIX, OKA3bIBATh MEPBYIO
HOMOIIb NPU OTPABJICHUU SJOBUTHIMU
rpubamu

TETPAAbIO U AUJAKTHUECKUMHU
Marepuaiamu. 3arnoaHs 0T
Tabnuuel. JleMoHCcTpUpyIOT
YMEHHUE TOTOBUTH
MUKpoOIpenaparsl 1 padboTaThb C
MHUKpOcKorioM. ['0ToBAT co00-
menue «MHorooOpasue rpudoB u
UX 3HAYCHHUE B IPUPOJIC U KUIHU
YelloBeKa» (Ha OCHOBE 0000IIeHIs
MaTepuaia yueOHuKa U
JIOTIOTHUTEIbHOU JTUTEPaTyphl)

Pa3nea 4. IlapcTrBo PacTenus (9 u) + 1 yac 3a cueT pe3epBH. BpeMEHU

boranuka — Hayka o
pacTeHHSIX.
Mmuoroo6pasue
PacTHTEITHLHOTO MHpA.

OO6mras XxapakTepuCTHKA PACTUTEIHLHOTO
apctBa. MHOTOOOpa3ue pacTeHui, ux
CBSI3b CO cpenoil oouranus. Posib pacre-
Huil B 6uocgepe. OxpaHa pacTeHUH.
JemoHcTpanms

['epbapHbie SK3eMILIAPBI PACTEHU.
Tabnuipl, BUIEOMaTEpHAIIBI

OrnpenensoT NOHSATHS:
«0OTaHUKAY, «HU3IIUE PACTCHUS,
«BBICIIINE PACTEHUSY,
«CIIOEBUILIEY, «TAJLIIOM.
BriaensitoT cyiecTBeHHbIE
MIPU3HAKU PACTEHUN. BBIABIAIOT
Ha JKMBBIX 00BEKTaxX U Ta0IHIIax
HU3IIHME U BBICIITUE PACTCHHS,
HanboJiee pacrpocTpaHEHHbIE
pacTeHus, ONacHbIe JUIs YeloBeKa
pactenusi. CpaBHUBAIOT
IpeJCTaBUTeNIed HU3IINX U
BBICIIIMX PAaCTeHUI. BBIABISAIOT
B3alMOCBSI3U MEXK/y CTPOECHUEM
pacTeHui U UX MECTOOOUTaHUEM

Bopopocau, ux MHOTO-
oOpasue, CTpOCHHE,
cpena oouTaHus

Bopopocnu: oqHOKIIETOYHBIE U
MHOTOKJIeTOYHbIe. CTpOCHHE,
KHU3HENIEATEILHOCTh, Pa3MHOXKCHHE,
cpena oOuTaHus 3eNEHBIX, OYPBIX U
KpacHBIX BoJlopocieit. JlabopatopHbie 1
npakTuieckue padotel CTpoeHHe
3eNEHBIX BOJIOPOCIICH

Briaensior cyiiecTBeHHbIE
MIPU3HAKHU BoAopocieid. Pabotaror
¢ TabNIMIIaMu ¥ repOoapHbIMU
oOpaszuamu, onpenensis npe-
cTaBUTENEH BoIopociiei. ['oToBsAT
MUKpOIIpenaparsl U paboTaroT ¢
MUKPOCKOTIOM

Ponw Boopocnen B
MPUPOJE U )KU3HU
yenoBeka. Oxpana
BOJIOPOCIIECH

Ponb 3enénpix, OyphIX U KpacHBIX BOJIO-
pocrieil B Ipupojie U KU3HU YeJIOBeKa,
OoXpaHa BoJopocieit

OOBACHSIOT POJIb BOJAOPOCIIEH B
IPHUPOJIC U JKU3HH YEIOBEKa.
O00CHOBBIBAIOT HEOOXOAUMOCTH
OXpaHbl BOJAOPOCIICH

JInmanankKn

MHoroo06pa3ue u pacnpocTpaHSHHUE JIU-
maiHuKoB. CTpoeHue, MUTaHUE U
Pa3MHOKEHHE JTUIIAMHUKOB. 3HAaUCHHE
JUIIAHUKOB B MPUPOJIE U KU3HU YEJI0-
BEKa

OnpenenstoT NOHITHS:
«KYCTHCTbIE JTUIIAHHUKI,
«JIUCTOBAThIC TMITANHUKN,
«HAKUMHBIE JTUIIAHHUKI.
HaxonaTt numaiHUKH B IpUpoie

Mxu, TanopOTHUKH,
XBOIIIU, TUTAYHBI

PunnodutsrIlossnenue

TKaHeH. BeIciMe criopoBble pacTEHU.
Mxu, NanopOTHUKH, XBOILH, IUIAYHbI, UX
OTIIMYUTENbHbIE 0COOCHHOCTH,
MHOT000pa3ue, pacrpocTpaHeHue, cpena
oOuTaHus, poJib B IPUPOJIE U KU3HU
yenoBeka, oxpaHa. JlabopaTopHsle u
npakTudyeckue pabotel CTpoeHue Mxa (Ha
MecTHbIX Buax). CTpoeHne

BeinosHsAtoT 1abopaTtopHyro
paboty. Beinenstor
CYIIECTBEHHBIE MPU3HAKU BBICIINX
CHOPOBBIX pacTeHuil. CpaBHUBAIOT
pa3HbIe TPYIIIHI BBICIIIUX
CIIOPOBBIX PACTEHUI M HAXOAT UX
mpecTaBuTeNel Ha TabauIax u
repOapHbIx o6paznax. OObSICHIIOT
POJIb MXOB, TAIOPOTHHUKOB,
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cropoHocsiero xsoia. CtpoeHue
CIIOPOHOCSIIIETr0 MAanopoOTHUKA (Ha
YCMOTPEHUE YUUTEIS)

XBOILEH U TUIAYHOB B IPUPOJIE U
JKU3HH YEJIOBEKa

CeMeHHBIE pacTEHHUS.
I'osocemenHbIe pacTeHus

I'onocemeHHbIE pacTeHHs, 0COOEHHOCTH
CTPOEHUS U KUZHEJESITEIbHOCTH.
MHoroo6pasue 1 pacrpocTpaHeHHe
TOJIOCEMEHHBIX PACTEHUM, UX POJIb B
IPUPOJE, UCIIOJIB30BAHUE YEIIOBEKOM,
OXpaHa.

JlaGopaTopHble U NMpaKTUUYECKHE pabOThI
CrpoeHune XBOU U IINIIEK XBOWHBIX (Ha
MIpUMEPE MECTHBIX BUJIOB)

BeimonHs0T 1260paTopHyIo
paboty. Beiaensior
CYIIECTBECHHBIC TPU3HAKH TOJIO-
CEMEHHBIX pacTeHHi. ONMUCHIBAIOT
MPEACTABUTEIEH TOJI0CEMEHHBIX
pacTeHui ¢ UCIOJIb30BAHUEM
JKUBBIX 00BEKTOB, TA0IHUI U
repbapHbIX 00pa3oB. OOBICHSIOT
POJIb TOJIOCEMEHHBIX B TIPUPOJIE U
JKU3HH YETIOBEKA.

[ToxpsITOCEMEHHBIE
pacreHus

[ToxprITOCEMEHHBIE pacTeHUS, 0COOEH-
HOCTH CTPOEHUs, MHOro0Opasue, 3Have-
HHE B IIPUPOJE U KU3HU YEIOBEKA.
JlaGopaTopHbIe U TPAKTUYECKHE PAOOTHI
CrpoeHune IBETKOBOTO pacCTeHHUSL.

Brimonustot nabopaTtopHyto
paboty. Beiaenstor
CYIIECTBEHHBIC TTPU3HAKU
MOKPBITOCEMEHHBIX
pactenuil.Paznuyarot Ha )KMBBIX
00BbeKTax U TabIuIax opraHsl
I[BETKOBOTO PACTEHUS, PACTCHHS
Pa3HBIX OT/IEIOB, HaHOOJIEe
pacupoCTpaHEHHBIE PACTEHS,
OTIaCHBIE JIJIs YeIOBeKa.
OnuceiBarOT

MpeaCcTaBUTENEH
MOKPBITOCEMEHHBIX PACTEHUH C
HCII0JIb30BAHUEM >KUBBIX
00BEKTOB, TAOIUIT U TEPOAPHBIX
00pa3noB. OOBICHIIOT POJIb
MOKPBITOCEMEHHBIX B IPUPOJIE U
YKU3HU YeJIOBEKa.

[Tpoucxoxaenue pac-
TeHui. OCHOBHBIC ATAITbI
Pa3BUTHS PACTUTEIHHOTO
MHpa

Meto1bl U3y4eHHUs APEBHUX PACTECHUM.
N3menenue u pa3BUTHE PACTUTEIHLHOTO
MHpa. DBOJIIOLMS PACTEHUI: OT
OJIHOKJIETOYHBIX BOJIOPOCIEH /10
MOKPBITOCEMEHHBIX. OCHOBHBIE 3TaIlbI
pa3BUTHUA PACTUTEIHLHOTO MUPa

OHpe,I[CJ'IHI-OT IIOHATHA:
«ITAJICOHTOJIOT U,
((HaJ'ICO6OTaHI/IKa>>, ((pI/IHI/IO(l)I/ITBI».
XapaKTepI/ISy'I-OT OCHOBHBIC 3Tallbl
Pa3sBUTHUA PACTUTCIIbBHOI'O MHpPa

O6006maromui ypok

Cucrematusanus 1 0000IIeHIE TOHSITHI
pasaena. [loaBeaeHrue UTOroB 3a ro/l.
JleTHne 3amanus

CpaBHMBAIOT IIpeICTaBUTENIEH
pas3HbIX IPYII PACTEHUH, 1ENal0T
BBIBO/Ibl HA OCHOBE

CpaBHEHUS. BhIABIAIOT
ACTETUYECKUE TOCTOMHCTBA
IIPEJICTaBUTENIEH PACTUTEIBHOIO
mupa. Haxoasat nndopmanuio o
pacTeHHsIX B HAy4YHO-TIOMYJISIPHOM
auTeparype, OMOJOrHYECKUX
CJIOBApSX U CIIPAaBOYHUKAX,
AQHAIN3UPYIOT U OLIEHUBAIOT €€,
NEePeBOAT U3 OJJHOH OpMBI B

APYTYIO
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6 KJacce

Tema.

Conepxanue.

XapakTepucTHKA BUI0B
NAeATEJbHOCTH YYaIlIMXCs.

Pazjnen 1. CTpoeHue 1 MHOrooopa3ue NOKpbITOCEMEHHbIX pacTennii (14 )

Crtpoenue ceMsH
ABYAOJIbHBIX
pacTeHui

Knetku, Tkanu u opransl pacrenuid. CtpoeHue
CEMSIH.

JlabopaTopHble U MPaKTUYECKHE PaOOTHI
N3ydeHue cTpoeHus: CeMsH JIBY10JIbHBIX
pacTeHui

OrnpenensoT NOHSATHS:
«OJTHOJIOJIbHBIC PACTCHUS,
«IBY/IOJIbHBIC PACTCHUS,
«CeMSTIONISD», «IHIOCTIEPM,
«3apOoIBITI», «CEMEHHAs KOXKypay,
«CEMSTHOXKKA, «MHKPOITHIICY.
OTtpabaTbIBalOT YMEHHUS,
HEOOXOIUMBIC JJTs1 BBITIOJTHEHHUS
nmabopaTopHbIX paboT. M3yuaror
WHCTPYKTaX- MTAMATKY
OCJIEN0BATEILHOCTH IEUCTBUHI
IIPH MPOBEJICHUY aHAIN3A.

Crpoenue ceMsiH
OHOAOJBHBIX
pacTeHui

OCc00EHHOCTH CTPOCHHS CEMSTH OJTHOIOJIBHBIX
pacTeHui.

JlaGopaTopHbIE U TPAKTUYECKUE PAOOTHI
N3ydenune cTpoeHust CEMSIH OJIHO0JIbHBIX
pacTeHui

3aKpeIuIstoT MOHATUS U3
npeapaynero ypoka. Ilpumenstor
WHCTPYKTOXK-TIAMSITKY
OCJIEN0BATEILHOCTH IEUCTBUHI
MIpY MPOBEJICHUM aHaJn3a
CTPOECHHUS CEMSIH.

Buasl kopHei.
Turnbl KOPHEBBIX
CUCTEM

OyHKIMK KOpHs. [ 1aBHBIN, OOKOBBIC U
npuaaTouHsie KopHU. CTepKHeBas U
MOYKOBAaTasi KOPHEBbIE CUCTEMBI.
JlaGopaTopHbIe U TpaKTHYECKHUEe padoThl Bub
KopHeil. CTep)kKHEeBbIE 1 MOYKOBAThIe KOPHEBBIE
CUCTEMBbI

OnpenenstoT NOHITHS: «TJIABHBIN
KOPEHbY, «OOKOBBIE KOPHU,
«TIPUAATOYHBIE KOPHUY,
«CTep’KHEBasi KOpHEBasi CUCTEMay,
«MOYKOBATasi KOpHEBasi CUCTEMAY.
AHaIM3UPYIOT BUJIbI KOPHEU U
THUIIBI KOPHEBBIX CHCTEM.

Crpoenue VYyacTku (30HBI) KOpHs. BHenHee u OnpenenstoT NOHITHUS: «KKOPHEBOM
KOpHeil BHYTpEHHee cTpoeHue KopHs. JlJabopaTtopHble U [4eXJIUKY, «KKOPHEBOH BOJOCOKY,
MpaKTH4ecKue paboThl «30HA JICJICHUS», «30Ha
KopHeBoii yex/IMK 1 KOpHEBbIE BOJIOCKH PaCTSDKEHUSA», «30HA BCACHIBAHUSY,
«30HAINPOBEICHU». AHATU3UPYIOT
CTpOEHUE KOPHSI.
VYcnoBus [IpucnocobneHunss KOpHel K yCIOBHUIM OnpenensroT NOHATHS:
MIPOU3PACTaHUS U |CYIIIECTBOBAHHUSL. «KOPHEIUIOIbI», KKOPHEBHIE
BUJIOU3MEHEHUs1 |BuaonsaMeHnenus kopHei KITyOHU», «BO3AYIIHBIE KOPHUY,
KOpHEH «JIbIXaTeJbHbIE KOPHU». Y CTaHaB-

JINBAKOT ITPUYIHUHHO-CJICACTBCHHBIC
CBA3U MCIKAY YCIIOBUSIMU
CYILICCTBOBAHHUA U BU-
JOU3MCHCHUAMMUA KOpHGfI

[ToGer. ITouku u
UX CTPOEHHE.
Pocr u paszsButue
noGera

[MoGer. JIucropacnonoxenue. CTpoeHHE MOYEK.
Pacnonoxenune nouex Ha credne. Poct n
pa3BuTHe moodera.

JIaGopaTopHbIE M IPAKTUYECKUE PAOOTHI
Crpoenue noyek. Pacronoxenue nmoyek Ha
crebie.

OnpenensroT MOHATHUS: «IT00eTy,
«TOYKAY, «BEPXYIIEUHAs MTOYKaY,
«Ta3ylrHas moykKay, «IpuaaToyHas
MIOYKa», «BEr€TaTUBHAS ITOYKAY,
«TEHEPaTUBHAS MMOYKA», KKOHYC
HapaCTaHUD), «y3eT»,
CMEKIOY3ITHE», «a3yXa JTUCTay,
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«0YepeTHOE JTUCTOPACTIONIOKEHUEY,
«CYNPOTHUBHOE
JMCTOPACTIOIOKEHUEY,
«MYTOBYATOE PACIIOJIOKEHHEY.
AHaNU3UPYIOT PE3yIbTaThl
nabopaTopHO pabOTHI U
HaOJII0JICHU 32 pOCTOM U
pasBuTHEM modera.

Buemnee
CTPOEHHUE JIUCTA

Bnemnee crpoenune nucrta. ®opma smcra.
JIucths pocThie U ClI0kKHBIE. JKUIIKOBaHUE
JINCTHEB.

JlaGopaTopHbIe U TPAKTUUYECKHUE PAOOTHI

JIncTesa IMPOCTBIC U CJIOKHBIC, NX KUJIIKOBAHUC U

JIUCTOPACIIOJIOKCHHUC.

OrnpeaensroT NOHATHS: «JTUCTOBAs
IUTACTUHKAY», «UEPEIIOK»,
«YEpEUIKOBBIN JIMCT», «CHITYUN
JIICT», «IIPOCTON

JIUCT», «CIIOMKHBIN JTUCTY,
«CeT4aToe KHUJIKOBAHUEY,
«TapaJijiesIbHOE )KUIIKOBAHUEY,
«IyTOBOE KUJIKOBaHHE». 3aIoJi-
HSIOT TaOIUITy 110 pe3yJbTaTaM
M3YYEHUS Pa3IMYHBIX JIUCTHEB.

Knerounoe
CTPOEHHUE JIUCTA.
BunonzMmenenne
JINCTHEB

CTpOGHI/Ie KOXHWIBI IUCTA, CTPOCHUEC MAKOTH

nucta. BnusHue GpakTopoB cpesbl Ha CTpOEHHUE

JIUCTA. BI/IHOI/ISMeHeHI/IH JIUCTBHECB.
JlaGopaTopHbIe U TPAKTUYECKUE PAOOTHI
CtpoeHue KOXKHIIbI JTUCTA.

Knerounoe crpoenue nucra

OnpenensoT NOHATHS: «KOXKHUILIA
JUCTA, «yCTHUIIAY,
«XJIOPOTIIACTBI», «CTOJIOUYaTAs
TKaHb JIUCTA», «I'y0UuaTas TKaHb
JUCTa», «MSAKOTD JIUCTay,
«TIPOBOJISAUINI ITy4OK», «COCYABI»,
«CUTOBUJHBIE TPYOKM»,
«BOJIOKHA», «CBETOBBIE JTUCTHSY,
«TEHEBBIE JIUCThSN,
«BUJIOU3MEHEHUS JTHCTHEBRY.
Brimonusitor 1abopatopHeie
paboTHI M 0OCYKIAIOT UX
pe3yabTaThl

Crpoenue
cTeOIs.
MHuoroo6pasue
cTebnei

Crtpoenue ctebiis. MHOTOOOpa3ue cTedie.
JIaGopaTopHbIC U TIPAKTHYECKUE pabOTHI
BHyTpeHHee cTpoeHue BETKH JepeBa

OnpeneNsroT MOHATHS:
«TPaBSHUCTBIA CTEOCIIBY,
«ICPEBSIHUCTBIN CTCOCIBY,
«IIPAMOCTOSTYUI CTEOCIIbY,
«BBIOIIMKCS CTEOETIBY, «Ia3a0LINM
cTebenby, «Ioa3yuuil credenby,
«YCUEBHYUKHY, KIIPOOKaA», KKOPA»,
«1y0», «CUTOBHUHBIC TPYOKH»,
«JTyOSIHBIC BOJIOKHA», «KaMOHi1»,
«IIPEBECHHAY, «CEPIIEBUHAY,
«Cep/LICBUHHBIC JIYUN ).
Brimonusitot 1abopaTtopHyro
paboTy u o0cyxaroT eé
pe3yabTaThl

Bunounsmenenue
mo0eros

CtpoeHre U QYHKITMH BHIOM3MEHEHHBIX
MOOETOB.

JIabopaTopHbIC U TPAKTHYECKUE PaOOTHI
N3yueHre BUIOM3MEHEHHBIX TOOETOB
(kopHeBHIIlE, KITYOCHD, JIYKOBHIIA)

OrnpeaensaroT NOHATHS: «BUIOU3ME-
HEHHBIN 00T, KKOPHEBUILIEY,
«KITyOCHBY, «TYKOBHIIA».
BrinmonHsA0T 1a60paTopHyro
paboTy u o0Cy)IaroT e€ pe-
3yJIbTATHI

IIBeTok 1 ero

CTpOCHI/Ie nBeTka. BeHuunk nBetka. Yamiedyka

OHpCI[CJISIIOT MOHATHUS. «KIICCTUK,
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CTpOCHHE

nBerka. OkonouseTHUK. CTpOoeHNE THIYMHKU U
IecTuKa. PacTeHust 0oA1HOJJOMHBIE U JBYJOMHBIE.
dopMyiia IBETKA.

JIaGopaTopHbIe U PaKTHIECKUE pabOTHI
N3yuenue cTpoeHus LBETKA

«TBIYUHKAY, «JICTICCTKH,
«BEHUUKY, «JAIICTUCTHKNY,
«UaIIeyKay, «IBETOHOKKA,
«IIBETOJIOKE, «IPOCTOM
OKOJIOIIBETHUKY, «IBOMHOMN
OKOJIOTIBETHHKY, «THBIYMHOTHAS
HUTBY, «IIBUTBHUKY, «PBUIBIEY,
«CTOJIOUK», «3aBS3bY», «CEMSI-
324aTOK», «OJHOJIOMHBIE
PaCTCHHSI», «IBYIOMHBIC
pacTeHus». BeIOTHSIOT
nabopaTopHyto paboTy 1
00CYXIaroT €€ pe3yabTaThl

Cousernsa

Bunpl conperuii. 3HaUeHNE COL[BETHIA.
JlaGopaTopHble U MpaKTUUYECKHE pabOThI
O3HakoOMJIEHHE C PA3TUYHBIMU BUIAMU
COIIBETHH

Brimonustot nabopaTtopHyto
paboTy. 3amogHAIOT TabIUILY 110
pe3yibTaTaM paboThl C TEKCTOM
ydeOHUKA U JTOTIOTHUTEIIbHON
JUTEPATYPOU

Tlnoasr 1 ux
Kiaccuukanus

Crpoenne mioaoB. Kinaccudukarms mio10B.
JlaGopaTopHble U MpaKTUUYECKHe paboThI
O3HaKoMIJIEHHE C CYXUMHU U COYHBIMH IIJIO JaMU

OnpenensroT NOHATHS:
«OKOJIOTIJIOTHUKY», «IIPOCTHIC
TUTOJTBI», «COOPHBIE TUTOIBI»,
«CYXHE TUIOJIBI», «COYHBIC TII0JIBD»,
«OJHOCEMSHHBIE TLI0IbI,
«MHOTOCEMSH- HbI€ TUIObI»,
«ATOa», «KOCTSIHKA», «OPEX»,
«3EPHOBKAY, «CEMSHKaY, «000»,
«CTPYUOK», KKOPOOOUKa»,«COIIIOIN
e». BeIMomHAIOT 1ab0paTopHYIO
paboTy. AHAJIM3UPYIOT U
CPaBHHUBAIOT PA3JIUYHBIC TUIOIbI.
OOCyXIaroT pe3ynbTaThl padOTHI

Pacmipoctpanenu
€ TUIO/IOB U CeMSIH

CriocoObl pacpoCTpaHEHUs IJI0I0B U CEMSIH.
[Ipucnocob6aenus, BeipaboTaBIInecs y 0108
U CEMSH B CBSI3U C PA3JIMYHBIMU CIIOCOOAMHU
pacrnpocTpaHeHus

PaGoTaroT ¢ TekcToM yueOHUKa,
KOJUICKIIHSIMH, TepOapHbIMU
sk3eMIuipamu. Habmromaror 3a
croco0amMu pacupoCTpaHeHUs
IUIOJIOB M CEMSIH B IIPUPOJIE.
T'otoBsart coobmenne «Croco0nl
pacnpoCTpaHEHUs TUIOI0B U CEMSIH
U UX 3HAYCHUE JUIS PACTCHHI»

Pa3pen 2. ZKusHnb

pacrennii (10 4)

[Iuranue
pacTeHuN.
MuHepanbHOE
IIUTaHUE
pacTeHui

IIporneccol )Ku3HENEATENBHOCTH: 0OMEH
BEILECTB U NPEBPAILEHUE SJHEPTUH, TUTAHUE,
¢doTocHuHTE3, IbIXaHHUE yJalIeHHE POIYKTOB
oOMeHa, TpaHCopT BemiecTB. Perymsnus
IIPOLIECCOB JKU3HEEATENBHOCTH. [IuTanne
pactenuii. [louBeHHOE UTaHNE PACTEHUM.
[TornomuieHnue Boibl 1 MUHEPAIBHBIX BEIIECTB.
VYnpaBiieHnEe TIOUYBEHHBIM IUTAHUEM PACTEHU.
MuHepanbHble U OpraHHYecKue yI00peHusl.
Crnioco6bl, CPOKHU U 103bI BHECEHUS YA0OPEHUA.
Bpen, HaHOCUMBII OKpYIKaIOLLEH cpene
HCII0JIb30BAHUEM 3HAYUTENIBHBIX 103

BbiaensTs cyniecTBeHHbIE
MPU3HAKU OMOJOTHYECKHUX
npoiieccoB. ONpenenstoT MOHATHUS:
«MHUHEpAIbHOE TTUTAHHUEY,
«KOPHEBOE JIABJIICHUEY, KI10YBAY,
«IIII0IOPOHEY, KyTOOpPEHHEY.
Brienstor cymiecTBeHHbIE
MPU3HAKY TIOYBEHHOTO MMUTAHUS
pactenuii. OOBSICHSIIOT He-
00X0TMMOCTh BOCTIOJTHEHUS 3amaca
MUTATEIbHBIX BEIIECTB B MIOYBE
nyTéM BHECEHUs yI0OpECHHIA.
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ynoopeHuii. Mepsl 0XpaHbl TPUPOTHON CPEIbI

OueHuBaroT Bpesi, HAHOCUMBII
OKpYKaloIlel cpesie UCTIOb-
30BaHUEM 3HAYUTEIBHBIX /103
ynoopenuit. [IpuBoast
JI0Ka3aTeNnbCcTBa (apryMEeHTUPYIOT)
HEO0OXOAMMOCTH 3aIUTHI
OKPY)KAOIIEH CPEeJIbl, COOIIOICHIS
HPaBUJI OTHOIICHHSI K )KUBOU
PUPOJIE.

DOTOCUHTE3 ®dotocunres. [IpucnocobieHHOCTh pacTeHuil K |BBISBISAIOT TPUCTIOCOOIEHHOCTD
HCII0JIb30BAHUIO SHEPTUU CBETA, BOJbI U pacTeHM K HCIOIb30BaHUIO CBETA
YTJIIEKUCIIOT0 ra3a. XJIopoIacTel, xjopodusl, (B mpoiecce GOTOCHHTE3A.
UX poJib B (pOTOCHHTE3E. YIIpaBIeHHE BBISABIAIOT B3aUMOCBSA3U MEXIY
(OTOCHMHTE30M pacTEHUIl: YCIOBHUS, BIUSIOUINE |0COOCHHOCTSIMU CTPOCHHUS KIIETOK,
Ha UHTEHCUBHOCTh (POTOCUHTE3A. 3HAUCHUE TKaHEW, OpraHOB U CHCTEM OpPraHOB
¢doTocunTe3a. Posb pactenuit B 00pa3oBaHuu U |M UX QyHKUMsAIMHU. Onpenenstor
HaKOIUICHUH OPraHMYECKUX BEIEeCTB U yCIIOBUS MPOTEeKaHus (POTOCUHTE3A.
KHUCJI0OpOJIa Ha 3eMlie OOBACHSIOT 3HAYCHUE
dboTocuHTE3a U POJIb PACTEHUH B
MIPUPOJIE U KU3HU
yenoBeka. CTaBsT OMOJIOTHYECKHE
9KCIIEPUMEHTHI TI0 U3YUEHUIO
MIPOLIECCOB JKU3HEACATEIIBHOCTH
OpPraHU3MOB U OOBACHSIOT UX
pPE3YNbTATHI.
Jpixanue JIpIXaHue u ero poJib B )KU3HU BBIIenstoT cyiecTBeHHbIE
pacTeHui Opranu3MoB. JIpIXaHue pacTeHUM, €ro MpU3HAKYU AbIxaHusl. OOBSICHSIOT

CYIIHOCTb. POJIb yCTBHII, YeUeBHYCK U
MEXKJIETHHKOB B Ta3000MEHE y PACTCHHIA.
B3anMOCBs3b TIPOIIECCOB JIBIXaHUS U
(dhoTocuHTE3a

POJIb IBIXaHUS B TIpoIlecce oOMeHa
BemiecTB. OOBACHIIOT POJIb
KHCIIOPO/Ia B TIPOIIECCE JIbIXaHUS.
PackppIBarOT 3HaUEHNE JbIXaHUS B
JKMU3HHU PACTCHUH. Y CTaHABIUBAIOT
B3aUMOCBSI3b MTPOLIECCOB JILIXaHUS
u poTocuHTE3a

I/IcnapeHHe BOJBI

I/IcnapeHHe BOJIbI PACTCHUSAMM, €I'O 3HAYCHUC.

OHpe,I[eJ'IHI-OT 3HAYCHHC UCIIapCHUS

pacTeHUsIMH. JIucromnap, ero 3HaueHue. OCeHHs OKpacka BOJIbI U JINCTOIA/1A B )KU3HU
JIucromnan JIMCTHEB pacTeHuit

Ilepensuxenue |[lepenBukeHne BEIIECTB B OOBACHSIOT POJIb TPAHCIIOPTA
BOJIbI U pactenun. TpaHCIOPT BELIECTB Kak COCTaBHAas  [BELIECTB B Ipoliecce oOMeHa
MUTATEIbHbBIX yacTh oOMeHa BemiecTB. [IpoBoasmas Gynkuus |BemecTB. OObIACHAIOT MEXaHU3M
BEIIECTB B crebuist. [lepenBurkeHne BoIbl, MUHEPAJIBHBIX U |OCYIIECTBICHUS IPOBOIAIIEH
pacTeHun OpPraHMYeCcKUX BELIECTB B pacTeHUM. 3anacanue |(pyHKIuu ctedms. OObACHAIOT

OpPraHMYECKUX BEILECTB B OpPraHax pacTECHUH,
UX HCIIOJIB30BaHME B IIpoLieccax
KU3HEJEATEILHOCTH. 3alllUTa PACTEHUM OT
noBpexieHni. JlabopatopHble U IpaKTHUECKUE
paboTs! [lepenBrkeHne BEIECTB 1O MOOEry
pacTeHus

0COOCHHOCTH TEepEABUKEHHUSI BOIBI,
MUHEPATBHBIX U OPTaHUYECKUX
BellecTB B pacTeHusX. [IpoBoasar
OMONOTUYECKHE SKCIIEPUMEHTHI TIO
U3YUYEHHIO MPOLIECCOB KHU3HE-
JEeSTeIbHOCTH OPTaHU3MOB U
OOBSCHSIIOT UX PE3YIbTATHI.
[TpuBOIAT AOKa3aTENHCTBA
(apryMEeHTHPYIOT) HEOOXOAUMOCTH
3aIIUTHl PACTEHHUH OT
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MIOBPEXACHUN

[Ipopacranue Pouib cemsiH B )kU3HM pacTeHUU. Y CI0BUS, OOBACHSIOT POJIb CEMSH B ) KU3HU
CeMsH HeoO0X0AUMBIe IJ1s TipopacTanus ceMsiH. [loceB |pacTeHuii. BRIABISIOT ycrnoBus,
ceMsiH. PocT u muTanue mpopocTKOB. HEOOXOAUMBIE ISl IPOpacTaHus
JlaGopaTopHbIe U TPAKTUYECKUE PAOOTHI ceMsaH. OOOCHOBBIBAIOT
Ornpezenenre BCX0KECTH CEMSIH PACTEHUHN U X |[HEOOXOAUMOCTb COOJIIOICHUS
II0CEB CPOKOB M IIPABWJI MMPOBEIACHUS
MOCEBHBIX paboT
CriocoOsr Pa3mHOXkeHne opraHu3MoB, €ro pojib B OnpenensitoT 3Ha4eHNE
Pa3MHOXKEHUS MIPEEMCTBEHHOCTHU MTOKOJICHUI. Pa3MHOXKEHNE  |pa3MHOXKEHUS B KU3HHU
pacTeHui KaK BayKHEWIIee CBOMCTBO OPraHU3MOB. OpraHn3MoB. XapaKTEPHU3YOT
CriocoObl pa3MHOKEHHUsI OpraHu3MoB. becnonoe|ocobenHocTH Gecnoaoro
pa3MHo)kenue pactenuid. [Tomosoe pa3zmHoxeHus1. OOBICHSIOT
pa3MHOXKeHHe, ero ocooeHHocTH. [lonoBeie 3HaueHue OecIoIoro pa3sMHoO-
kieTku. Omiog0TBOpeHne. 3HaUeHHE M0JIOBOTO |KeHUsl. PackpbIBaloT 0COOEHHOCTH
Pa3MHOKEHHUS ISl IOTOMCTBA U 3BOJIIOLUYU OP- |1 IPEUMYILECTBA MOJIOBOTO
TaHUYECKOTO MHUpa Pa3MHOKEHHUSI [0 CPAaBHEHUIO C
6ecriosibiM. OOBSICHSIIOT 3HAUCHHE
M0JIOBOTO PA3MHOXKEHHUS JUIS
MMOTOMCTBA ¥ IBOJIOITUHI
OPraHu4YeCcKOro MUpa
PasmHOkeHne PasMHOkeHue Bogopocien, MX0B, Maro- OrnpenensroT NOHATHS:
CIIOPOBBIX potHuKOB. [losoBOE 1 Gecnonoe pa3sMHOKEHUE [«3aPOCTOKY, «IIPEAPOCTOKY,
pacTeHui y COpOBBIX. UepenoBaHue MOKOJICHUN «300CIOpay, «CIIOPAHTHII.
OOBACHSIOT POJIh YCIOBHUI CPEJIbI
IUTSL IOJIOBOTO M O€ECIIOIOro
Pa3MHOXKEHHUS], a TAK)Ke 3HAUCHUE
yepea0BaHUS TOKOJICHUHN Y
CIIOPOBBIX pacTECHUI
Pa3mHoO)eHne Pa3mHOKeHNe roI0CeMEHHBIX U TIOKPbI- Omnpenenenre NOHITHI: «IIBLIBIAY,
CEMEHHBIX ToCceMeHHbIX pacTeHud. OnbuieHne. CiocoObl  |«IbUIbLIEBAst TPYOKay», «IIBLILIEBOE
pacTeHui onbuieHus. OmnonoTBopenue. J[BoliHoe 3€pHO», «3aPOJBILIEBBIN MEIIOK,
oruooTBopenue. OOpa3oBaHue MJIOJIOB U «TIBUTBLIEBXO/», «IEHTpaIbHAas
CeMsH KJIETKa», «JIBOHHOE
OTIOIOTBOPEHUE, KOTIBLICHUEY,
«TepeKpPECTHOE OTBLICHUE,
«CaMOOTIBIJICHHE», KUCKYCCTBEHHOE
onbuieHHE». OOBICHSIOT
IPEUMYILIECTBA CEMEHHOTO
Pa3MHOXKEHHUS Mepe]l CHOPOBBIM.
CpaBHHUBAIOT pa3IUYHbIE CTIOCOOBI
onbUIeHUS U uX poiiu. OOBSACHSIOT
3HA4YE€HHE OIIO0I0TBOPEHUS U
00pa3oBaHus MIJIOIOB U CEMSH
BereratuBHoe  |CrocoObl BETeTaTHBHOTO Pa3MHOKEHUSI. OnpenensaroT NOHATHS: «UEPEHOKY,
Pa3MHOXKEHHE JIaGopaTopHble U MMpaKTUIECKHE PaboThI «OTIPBICK», KOTBOJOK,
MOKPBITO- BereratuBHoe pa3MHOKEHHE KOMHATHBIX «TPUBUBKAY, «KYIbTYpaTKaHEH»,
CEMEHHBIX pacreHuit «TIPUBOIY, «110BOI». OOBACHIIOT
pacTeHui 3HAYEHHUE BEre€TaTUBHOTO

Pa3MHOKCHUA IMOKPBITOCCMECHHBIX
paCTCHI/Iﬁ M €T0 UCIIOJIb30BAHUC
YECJIOBECKOM. CpaBHI/IBaIOT II0JIOBOC
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1 OecroJioe pa3MHOXKEHHE.

Paznen 3. Knaccudukanus pacrenuii (6 1)

CucremaTuka OCHOBHBIE CUCTEMATUYECKUE KATETOpUU: BUJ, |ONpenenstoT MOHATHS: «BUI,
pacTeHui poa, ceMeUCcTBO, Kilacc, OTAEI, HapCTBO. «pOo1», «CEMEMCTBOY, «KJIaccy,
3HAKOMCTBO C KJIaCCH(HUKAINEH IIBETKOBBIX «OTAEN», «1IapcTBO». Bulaenstor
pacTeHuit IPU3HAKU, XapAKTEPHBIE IS
JBYJIOJIBHBIX U OJTHOJIOJIbHBIX
pacTeHui
Kiacc [Ipu3Haku, xapakTepHbIE ISl PACTEHHI Briensitor 0CHOBHBIE 0COOCHHOCTH
JBynonbHbIE cemeiictB KpecrtonserHsie u Po3ouBeTHBIE pacTeHui CEMENCTB
pacTeHus. Kpecrongernsie u Po3onserHsle.
CemelicTBa 3HAKOMSITCS C OTPEACTUTEIbHBIMU
KpecTousernsie KapTOYKaMu

u PozornBeTHbIE

CemelicTBa [Ipu3Haku, xapakTepHbIe 11 paCTEHUI Boiiensitor 0CHOBHBIE 0COOEHHOCTH

[TacnénoBbie u  |cemeiictB IlacnénoBsie 1 boOoBbIe pacrenunii cemencTs IlacnénoBsie n

BoGosblie bo6osrie. Onpenensior pacTeHus
M0 KapTOouKam

CewmelicTBO [Ipu3Haky, xapakTepHbIe 111 paCTEHUI Bo1aensitor 0oCHOBHbBIE 0COOEHHOCTH

CrnoxxuonBseTHEIE [cemelicTBa ClI0KHOIIBETHEIE pacTeHuil ceMencTBa
CnoxHoupeTHble. OnpeaensoT
pacTeHus Mo KapTouKam

Kiacc [Ipu3Haku, xapakTepHbIe ISl PpACTEHHI Br1aemsitoT 0CHOBHBIE 0COOCHHOCTH

OnHoOoNbHEIE. |ceMeHCTB 31aKoBEIe U JInIeHbIe pacTeHuil ceMeCTB 371aKOBBIE U

CewmelicTBa Jlunerinbie. OnpeaensitoT pacTeHus

31aKOBBIE U 10 KapTOYKam

Jluneiinsie

Baxwuerimme Bakneiime cenbcKoX03aiMCTBEHHBIE pacTeHus, |[ 0TOBAT coOOIIeHNsT Ha OCHOBE

CEJbCKO- arpOTEXHUKA UX BO3/ECJIbIBAHUS, M3YyYeHHUS TEeKCTa ydyeOHHKa,

XO35CTBEHHBIE |MCIIOJIb30BaHUE YEJIOBEKOM JIOTIOJIHUTEIBbHOM JINTEpATyphl U

pacTeHus MmatepuaioB Murepuera o0 uc-

TOPUHU BBEJICHUS B KYJIbTYpY U
arpoTeXHUKE BaYKHEHIINX
KYJIbTYPHBIX JABYOJIbHBIX U
OJIHOJIOJIbHBIX PACTEHUI, BhIpAIIH-
BaE€MbIX B MECTHOCTH MPOKUBAHUS
IIKOJIbHUKOB

Pa3znea 4. [lpupoausie coodmectna (3 1)

[Ipuponusie Tumns! pacTuTenbHbIX coobecTB. Bzaumocssizu |Onpenenstor NoHATUSA:
cooOI11ecTBa. B PacTUTENILHOM coobuiecTBe. Ce30HHbIE «pacTUTENBLHOE COOOILIECTBOY,
B3auMocBs3u B |[M3MEHEHUS B paCTUTEILHOM COOOIIECTBE. «PaCTUTEIBLHOCTbBY, «SIPYC- HOCTDHY.
pactutenbHOM  |COXKHUTENBCTBO OPraHU3MOB B PACTUTEIBHOM | XapaKTEpU3YIOT PA3IIMUHBIE TUIIBI
cooO1iecTse cooO1iecTBe pPacTUTENBHBIX COOOIECTB.
YcTaHaBnIMBarOT B3aUMOCBSI3H B
pacTUTENLHOM COOOIIeCTBE
Pa3Butne n CMmeHa pacTUTENBbHBIX cO00MecTB. THITbI OnpenenstoT NOHATHE «CMEHa
CMEHa PacTUTEIBHOCTH. PACTUTENBHBIX COOOILECTBY.
pPacTUTENBHBIX  |DKCKypcus Paboratot B rpynmnax. [logsoasr
coo0I1eCTB ITpuposHOE COOOLIECTBO U YETOBEK UTOTH SKCKYpCHH (OTUET)
Bnusinne BnusiHue X03511ICTBEHHOM 1E€ATENBHOCTH OnpenensroT NOHATHUS:
XO35MCTBEHHOM |4eJI0BEKa Ha pacTUTENbHBIM Mup. McTtopus «3all0BEIHUKY, «3aKa3HUKY,
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JEATEIbHOCTH
YEJI0BEKa Ha
pacTUTENbHBIN
MUp

OXpaHbl IPUPO/IbI B Hallel crpane. Pousb
3aII0BEJHUKOB M 3aKa3HUKOB. PanmonanpHoe
IIPUPOIOII0JIb30BAHNE

«palMOHAILHOE TIPHPOIO-
noJsib30BaHuey». OOCYXKIal0T OTYET
110 3KCKypcHH. BriOuparor 3a1anue
Ha JIETO

Pe3epBHoe Bpemsa — 2 4

7 KJIacce

Tema

Conepxanue

XapaKTepMCTmca BU/0B JCATCJIbHOCTH
Yuamuxcsa

BBenenue (2 u)

Hcropus pazsutus
300JI0TUU

KupotHbie. O0mIHIE
CBEJICHHS O YKHUBOTHOM
mupe. Mcropust nsyuenus
JKUBOTHEIX. MeTOObI
M3Y4YEHUS KUBOTHBIX

OnpenenstoT NOHATHS: «CUCTEMATUKAY,
«300JI0TUS», «CUCTEMATHUYECKUE KATETOPUI.
OnuceIBalOT ¥ CPaBHUBAIOT 1[apCTBA
OpPraHUYECcKOTro MUpa. XapaKTepU3YIOT 3TaIlbl

pasButus 300s10run. Kinaccupuuupyror )KuBOTHBIX.

OTtpabaTbIBatOT NpaBuia paboThl ¢ y4eOHUKOM

CoBpemMeHHast 300J10-
Tus

CTpoeHHne KMBOTHBIX.
[Ipoueccol
JKU3HEJCATEILHOCTH.
Muoroo0pasue JKUBOTHBIX
HX POJIb B IIPUPOJIE B
KU3HU yenoBekaHayka
300JI0THS U €€ CTPYKTYypa.
CX0aCTBO M pa3auyus
JKUBOTHBIX U PACTCHUM.
CucremaTHka >KMBOTHBIX.

OnpenensroT noHaTus: «KpacHast KHUTay,
«OTOJIOTHSI», «300Te0Trpadus», «IHTOMOJIOTHS,
«HAXTHOJIOTHS», KOPHUTOJIOTHSD?, «IBOJTIOIIUS
KHUBOTHBIX». COCTaBIAIOT cxemy «CTpyKTypa
HAyKH 300JI0THI». ICTIOIB3ys TOTIOTHUTEIEHBIC
HMCTOYHHUKY WH(OPMAINHU, PACKPHIBAIOT 3HAUCHUE
300JI0THYECKUX 3HAHUM, POJIb U 3HAUCHHUE
JKUBOTHBIX B MIPUPOJIC U KU3HH YEJIOBEKA.
OOGO0CHOBBIBAIOT HEOOXOAMMOCTH PAIIMOHATIBLHOTO
WCITOJIH30BaHUS )KHBOTHOTO MUPA M €T0 OXPAHBI.
3HakomsTcs ¢ KpacHol KHUTOM.

Pazpnea 1. [Ipocreitmme (2 4)

[Ipocreitmue:
KOPHEHOXKH,
paauospu,
COJIHEYHHKH,
CIIOPOBHKHU

[Ipocreitmue.
Mmuoroo0pasue, cpena u
MmecTa obutanusa. O6pas
JKU3HU U TIOBEJICHUE.
buonoruueckue u sxoo-
TU4eCKHe 0COOEHHOCTH.
3HaueHue B MPUPOJIE U
YKU3HU YETIOBEKa.

OnpenenstoT MOHATUS: «IIPOCTEUIITHEY,
«KOPHEHOKKHY, «PaIUOJISIPUNY, «COTHECUHUKH,
«CTIOPOBUKHY, «IIUCTA», «paKOBHUHa». CpaBHUBAIOT
npocTedimux ¢ pacteHusiMu. CHUCTEeMaTH3UPYIOT
3HAHMS [IPU 3aTOJTHEHUH TaOuuibl «CXOICTBO U
pa3iauyus MPOCTEHIINX KUBOTHBIX U PACTCHHID.
3HAKOMSTCSI ¢ MHOTOOOPa3ueM MPOCTEUIIIHX,
O0COOCHHOCTSIMU UX CTPOEHUS U 3HAUCHUEM B

JlemoHcTpanus IIPUPOJIE U )KU3HU YEJIOBEKA. BBINOIHAIOT camo-
Xussie undpyzopuu, CTOSATENIbHBIE HAOII0IEHU 3a TPOCTEHIIUMU B
MHUKpOIpenapaTsl KyJabTypax. OQopMIISIOT 0TUET, BKIIIOYAIOLIUI X0/
IPOCTENIINX HaOJII0/IEHUH U BBIBOIbI

IIpocreiimme: xrytu- |IIpocreimmue. OnpenenstoT NOHATUS: «MH(Y30PHI», «KOJIOHUSN,

KOHOCIIBI, HH(]Y30pHH

MHoroo0pasue, cpeia u
Mecta obutanus. O6pa3
KU3HU U TIOBEICHHE.
buosiornyeckue u 3K0JI0-
TUYECKHe 0COOEHHOCTH.
3HaYeHUE B MPUPOJIE U
JKU3HU YCIIOBEKA.

<OKT'YyTUKOHOCIBI». CHCTEMAaTU3UPYIOT 3HAHMSI IPU
3anonHeHnH Tabiuibl «CpaBHUTENbHAs
XapaKTepUCTHKA CUCTEMAaTHUYECKUX TPYIII
IPOCTEUIINX». 3HAKOMSITCS C MHOTOOOpa3uem
IPOCTEHIINX, 0COOCHHOCTSMU UX CTPOEHUS U
3HAUEHUEM B IIPUPOJIE U KU3HU YEJIOBEKA
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Kononunanbunie
OpraHU3Mbl

Pa3nen 2. MHOrok/eTo4Hblie ;)KUBOTHBIE (32 1)

Tun 'yOku. Knaccer:
H3BectkoBrIe, CTCK-
nsHHbIe, OOBIKHOBEH-
HBIC

I'yoxu. Muoroo0Opasue,
cpena oduTaHus, 00pa3
JKU3HU. brojiornueckue u
9KOJIOTHYECKHE
0COOCHHOCTH. 3HAUCHHE B
IPHUPOJIC U KU3HH

OnpenessroT MOHATHS: «TKaHbY, «pedieKrcy,
«ryOKM», «CKEJIETHBIE UTJIbDY,

CKJIETKW», «CTIEMaIN3al s, KHAPY>KHBIN CI0M
KJIETOK», «BHYTPEHHUH CIIOW KIIETOK».
CucreMaTU3UpyIOT 3HAHUS IPU

YeJI0OBEKa
3aroJHEHUH TabIuIbl «XapaKTepHble YePThI
cTpoenus ryook». Knaccupunupyror tun I'yOku.
BoIsBISAIOT pa3inuuns Mexay MpeICcTaBUTEISIMU
Pa3IUYHBIX KJIACCOB I'yOOK

Tun Kumeunonosoct- |KummeyHonosocTHsIE. OnpenensitoT MOHATHUS: «/IBYCIIOHHOE KUBOTHOEY,

Hbele. Knaccer: 'napo-
unaeie, Criudounaneie,
KopannmoBbie nmoauribl

Mmuoroo6pasue, cpena
obuTtaHus, 00pa3 KU3HU.
buonornueckue n
9KOJIOTHYCCKHE
0coOeHHOCTH. 3HAUCHNUE B
TIPUPOJIC 1 )KU3HH YeJI0-
Beka. Mcue3aromue,
peIKre U OXpaHsSIEeMbIC
BU/IBI.

JeMoHCcTparms
Muxkpornpenapatbl THAPBHIL.
OO0pa3sisl KOPaAJIIOB.
Bnaxxubie mpenapatbl
Meny3. Buneobuasm

«KULIEYHAS! TOJIOCThY, «PATNAIBbHAS CHMMETPUS»,
«IyHaJblay, «IKTOAEpPMay,

«OHTOJEPMa», «CTPEKATEIbHBIE KIETKN»,

«IIOJIUID», «METY3a», KKOPAJLD», «pEreHepalus».
JaroT xapakTtepucTuky Tuna KumeyHononocTHbIE.
CucreMatu3upyroT TUI KuiieuHOnoJI0CTHBIE.
BBIABIISIIOT OTJIMYUTENBHBIE IPU3HAKU
MIPEICTaBUTENIEH Pa3HBIX KJIACCOB
KHILIEYHOMIOJIOCTHBIX. PaCKphIBalOT 3HaUEHUE
KHILIEYHONIOJIOCTHBIX B IIPUPOJIE U )KU3HU YEIIOBEKA

Tun I1nockue yepBu.
Knaccer: Pecununsle,
Cocanpmuky, Jlen-
TOYHEIC

[lnockue yepBu.
Mmuoroo0Opasue, cpeia
obutanus. O6pa3 KU3HU U
MOBEJICHUE.
buonoruueckue u
9KOJIOTHYECKUE
0COOCHHOCTH. 3HAUYCHUE B
IPUPOJIE U KU3HH
YeloBeKa

OHpCI[CJ'IHIOT IOHATHA: «OpraH», «KCUCTEMaA
OpFaHOB>),<<TpéXCHOfIHOG KHUBOTHOC»,
«IABYCTOPOHHSAA CUMMCETPUA», KITAPA3ZUTUIM)),
«KOKHO-MBIIIICYHBIN MCIIOK), «l"epMa(prI[I/IT»,
«OKOHYATEJILHBIN XO34HUH», K4CPCAOBAHUC
IMOKOJICHH». 3HAKOMSTCS C ucpTaMu
HpI/ICHOCO6HCHHOCTI/I IIJIOCKHX qepBeﬁ K
MnapasuTHICCKOMY o6pa3y KHU3HU. [[aIOT
XapaKTCPUCTUKY THUIIA IImockue YCpBU.
OO00CHOBBIBAIOT HeO6XO,I[I/IMOCTB IIPUMCHATD
IMMOJIYYCHHBIC 3HAHU B MMOBCEIHEBHOM KU3HU

Tun Kpyrnslie uepBu

Msoroo6pasue, cpeaa u
MmecTa obutanusa. O6pas
KU3HU U TIOBEJICHHE.
buonornyeckue u
9KOJIOTHYECKUE
0Cc00eHHOCTH. 3HaYCHHE B
MPUPOJIC U )KU3HU YETI0-
BEKa

OrnpenensaroT NOHATHS: «IIEPBUYHAS MTOJOCTh
TeJla», «IUIIEBAPUTENIbHAS CUCTEMAY,
«BBIJICIUTEIIbHASA CUCTEMAY, IIOJOBAs CHCTEMA),
«MYCKYJaTypa», «aHaJIbHOE OTBEPCTUEY,
«Pa3HOIOJIOCTHY. Jlat0T XapaKTepUCTUKY TUIIA
Kpyrasie uepBu. O60CHOBBIBAIOT HEOOXOIUMOCTD
MIPUMEHEHUS IOJIyYEHHBIX 3HAHUM B I10-
BCEIHEBHOM KU3HU

Tun Konpuatbie yepsy,
nnu Konpuensl. Kitace

Konpuarnie YCPBHU.
MHOTOIIETUHKOBBIE.

OHpCI[C.HSIIOT IMOHATHA: KBTOpHUYHAs ITOJIOCTh
TCJIa», «Haparoausa», «3aMKHYTasd KPOBCHOCHAA
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MHOTOIIIETHHKOBEIE,
nia IlonuxeTsl

Mmuoroo0pasue, cpena
obutanusa. OOpa3 KU3HU U
MOBE/ICHHUE.
buonorunueckue u
IKOJIOTHYECKUE
0COOEHHOCTH. 3HaUeHUE B
IPHUPOJIC U KU3HH
YeloBeKa

CHUCTEMa», IIOJIMXETHD, ILIETHHKNY,
«OKOJIOTJIOTOYHOE KOJIBIIO», «OpIOIIHAS HEPBHAS
[ET0YKay, «3a00Ta O IOTOMCTBEY.
CucreMaTu3upyroT KOJIb4aThIX YepBe. JlaroT
XapakTepucTUKy Thna Konpyarsie yepBu

Knaccel KOIB4CIIOB:
ManomeTHHKOBEIE,
i Onuroxetsl, I1u-
SIBKU

MaJomeTHHKOBBIE.
[MusBku. MHOTOOOpa3MeE,
cpena u MecTta OOMTaHUsI.
O06pa3 Xu3HH U
MOBE/ICHHUE.
buonornueckue u
9KOJIOTMYECKUE
0COOEHHOCTH. 3HaUEHUE B
MIPUPOJIC U )KU3HU
yenoBeka. JlaboparopHsie
U IpaKTHYecKue paboThl
3HAKOMCTBO C
MHOT000pa3ueM KoJib4a-
TBIX YEpBEN

OnpenensroT MOHATHS: «IUaray3ay, «3aluTHas
Karicysia», «rupyauH», «anaduosy». Paboraror ¢
pa3IUYHBIMU UCTOYHUKAMU (KHUTH, IHTEepHeT)
JUIS TIOJTY4€HUs JOTIOTHUTEIbHONU HH(OpMaIUH.
[TpoBoasaT HAOMIOIEHNS 32 TOKICBBHIMU YEPBIMHU.
OdopmasitoT OTYET, BKITIOYAIOITUN OTTUCAHUE
HaOJIIO/ICHUS, €TO PEe3yabTaT U

BBIBO/IBI.

Tun Mourocku

buonornueckue n
9KOJIOTHYECKUE 0CO-
OcHHOCTH. 3HaUCHHE B
MIPUPOJIE U )KU3HU
yeJioBeKa

OnpeneNsroT MOHATHS: «PAaKOBHHAY), «MAHTHUS»,
«MaHTUWHAS TIOJIOCTBY, «JIETKOe», «KaOphI»,
«cepamey, «TEpKay, «IUIICBapUTEIbHAS Kelle3ay,
«CITFOHHBIE JKEJIE3BI», «TI1a3ay, «IIOUYKHY,
«nuddepeHmanus Tenay

Kitaccbl MOITIOCKOB:
bproxonorue, JIBy-
cTBOpuaTthie, ['onoBo-
HOTHE

bproxonorue.
JByctBOpuarsie. ['0s10BO-
Horue. MHoroo0Opasue,
cpena v Mecta oOuTaHUs.
O0pa3 )XU3HU U
MOBEJICHUE.
JeMoHcTparms
Pa3nooOpa3zHbie
MOJLITIOCKU U UX PAKOBUHBI

OnpenensitoT NOHATUS: «OPIOXOHOTHEY,
«IIBYCTBOpYATHIE», «TOJIOBOHOTHEY, «PEAKTHUBHOE
JIBUKEHHUEY, «IIEPIAMYTP», «UEPHUIIBHBIN MELIOKY,
«OKeMYyT». BBISBISIOT pa3nuuusi Mexy mpeacTa-
BUTEJISIMU Pa3HBIX KJIACCOB MOJUTIOCKOB

Tun Urinokoxue.
Kunaccer: Mopckue ju-
mu, Mopckue 3BE31bl,
Mopckue exu, ['o-
JIOTYypuH, uim Mopckue
orypusl, Odu- YPbI

Hrnokoxwue.
Mmuoroo0Opasue, cpena
obuTaHus, 00pa3 KU3HU U
noseneHue. buo-
JIOTUYECKHE U
IKOJIOTHYECKHE
0COOCHHOCTH. 3HAYCHHE B
IPUPOJIE U KU3HU YEIlo-
BEKa.

JemoHcTpanys

Mopckue 3BE3bI U
JpyTHe UTIIOKOXKHUE.
Buneodunbm.

OHpeﬂeHﬂIOT IMMOHATHA: KBOAHO-COCYAUCTAas
CHUCTCMaA», «U3BECTKOBBIN CKEJICT. CpaBHI/IBaIOT
MCKAY cobOoi npenCTaBnTeneﬁ Pa3HBIX KJIACCOB
HUTJIOKOKHX

Tun YneHucroHorue.
Knaccer: Pakoo0Opas-
ueie, [TaykooOpasHbie

PakooOpa3zHsle.
[Taykoo6pa3Hubie. MHOTO-
oOpasue. Cpena

OHpCI[C.HSIIOT IOHATHA «Hap}I)KHHﬁ CKCJICT»,
«XHUTHH», «CIIOKHBIC I'JIa3a», «KMO3aNYHOC 3PCHUCH,
«pa3BUTUC 0e3 NpeBpaliCHUA», KIIAYTUHHBIC
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oOuTanus, 00pa3 KU3HA U
MIOBEJICHHE.
buonornueckue u
9KOJIOTUYECKUE
0COOEHHOCTH. 3HAUEHUE B
IPUPOJE U KU3HU
yenoBeka. JlaboparopHsie
Y TIPAKTHYECKUE pabOTHI

00pOJIaBKM», «IAyTUHA», JIETOYHBIE MELIKNY,
«Tpaxemn», «KaOepHBIN THIT JbIXaHUS, «JIETOYHBINA
TUM JABIXaHUS», «TPAXCUHBIN THUII IBIXaHUS,
«rapteHorenes». [IpoBosaT HaOntoneHus 3a
paxooOpa3zHbiMU. OPOPMIISIOT OTUET,
BKJIFOYAIONTUH

ONMCcaHue HAOJIOICHUS, €T0 Pe3yabTaThl U
BBIBO/Ibl. IUTIOCTPUPYIOT IPUMEPAMH 3HAYEHUE

Muoroo0pa3ue PaKoOoOpa3HBIX B MPUPO/IE U )KU3HU YEJIOBEKA
pPaKooOpa3HbIX
Tun Uneaucronorne. |Hacekomtle. OrnpenensroT NOHSATHS: KAHCTUHKTY, «IIOBEJICHUEY,

Knacc Hacexkomblie

Mmuoroo6pasue. Cpena
obuTaHus, 00pa3 KU3HU U
nosesieHue. buo-
JOTHYECKHE U
9KOJIOTUIECKUE
0COOEHHOCTH. 3HAUEeHHE B
MIPHUPOJIE U )KU3HU YeJI0-
BEKa.

JlabopaTopHbie 1
MpaKkTH4ecKue paboThl
Mmuoroo6pasue
HACEKOMBIX

«IIPSMOE PA3BUTHEY, KHEMPSIMOE PA3BUTHUE.
BrinonHstoT HeMocpeACTBEHHbIE HAOTIOIEHUS 3a
HaceKOMbIMUA. ODOPMIIIIOT OTUET, BKITFOUAFOIITHI
OTIMCaHue HAOJIIOICHUSI, €TO PE3YyIbTaThl U BHIBO,IBI

OTpsiibl HACEKOMBIX:
Tapakanosslie, [1ps-
MOKpBUIbIE, ¥YXOBEPT-
ku, Ilonéuaku

TapakaHoBbIE.
[IpsimokpeLabie. YXOBEPT-
ku. [Tonéukn.
Mmuoroo6pasue. Cpena
obuTanus, 00pa3 KU3HU U
MOBEJICHUE.
buonoruueckue u
9KOJIOTMYECKHE 0CO-
OeHHOCTH. 3HAUYCHUE B
IPUPOJIE U KU3HU
YyeloBeKa

PaGoTarot ¢ TekcroM naparpada. ['oToBsT
NIPE3CHTAIMIO U3Y4aeMOT0 MaTepHralia C IMOMOIIBIO
KOMIBIOTEPHBIX TEXHOJIOTHI

OTpsiibl HACEKOMBIX:
Crpeko3sl, B, Xy-
ku, Kionsr

Crpexo3bl. Buin. JKykun.
Knonsl. MHOroo6pasue.
Cpena oburanusi, o0pa3
JKU3HU U TIOBEJICHUE.
buonoruueckue u
9KOJIOTHYECKHE
0COOEHHOCTH. 3HaYEHHE B
IPUPOJIE U KU3HU
YyelnoBeKa

Onpez[enﬂ}oT IOHATHUC «PAa3BHUTHUC C
IMPCBPALICHHUCM)). OO0OCHOBBIBAIOT HCO6XO,I[I/IMOCTB
HCIIOJIb30BaHUS IMOJTYUCHHBIX 3HAHHUH B KU3HU

OTpsiabl HACEKOMBIX:
Yenryekppuible, Win
ba6ouku, PaB-
HOKpBUIbIE, J[BYKpHI-
nbeie, bioxu

Yemryekpouible.
PaBHOKpBLIBIE. [IBYKPBI-
asle. bioxu.
Muoroo6pasue. Cpena
oOuTanus, 00pa3 )KU3HU U
MOBEJICHHE.
buonornyeckue u
9KOJIOTUYECKHE 0CO-
OeHHOCTHU. 3HaUEHHE B
MPUPOJIE U KU3HU

OHpeI[eJ'ISIIOT IMOHATHA: «YCHTYCKPBLIBIC, HIIN
68.60‘11(1/1», «ryceHHulla», KpaBHOKPBLIBIC»,
«IBYKPBIIBICY, «Omoxu». 'oToBAT MpE3CHTAINIO
N3y4yacMoOro Marcpurajia ¢ IOMOIIbIO
KOMIIBIOTCPHBIX TEXHOJIOT Uit
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YCI0BCKa

OTpsig HACEKOMBIX:
[IepennoH4aTOKphLIBIE

[IepennoH4YaTOKpHLIBIE.
Muoroo6pasue. Cpena
oOuTanus, 00pa3 )KU3HU U
nosezieHue. buonoruny u
9KOJIOTMY OCOOEHHOCTH.
3HaueHue B PUPOJE U
KHU3HU YeJIOBEeKa

OnpenensroT MOHATHUS: «O0IIeCTBEHHBIC
JKABOTHBIEY, «CBEPXIIAPA3UT»,
«IEPENOHYATOKPBLIBIE), «HAC3AHUKW), «MATKa,
«TPYTHW», «paboune MUEIbl», «MEMD, KIPOIOIUCH,
«BOCK», «COTBD». MITIOCTpUPYIOT 3HaUEHUE
[IEPEIIOHYATOKPBUILIX B IIPUPOJIE U KU3HU YEIOBE-
Ka IpuMepaMu

KonTposnsH0-00600-
AKOIIMN YPOK IO TEME
«MHOTOKJIETOYHEIC
JKNBOTHBIC.
becmo3BoHOYHBIC)

CpaBHHMBAIOT )KUBOTHBIX U3y4aEMBbIX KJIACCOB U
TUTIOB MKy c000#. OO0CHOBBIBAIOT
HE0OXOMMOCTh MCTIOIB30BAHUS TIOJTY4EHHBIX
3HAHUM B TTIOBCETHEBHOMN KU3HU

Tun Xopnoseie. [Tox-
TUNbl: becuepennbie u
UYepennsle, nau
[To3BoOHOYHBIE

Kunacc JlanuerHuku.
Knacc Kpyrinopotsie.
Cpena oburtanus, oo6pas
JKWU3HU, TIOBEJICHHE.
buosiornueckue m sKoJ10-
TUYECKHUE 0COOEHHOCTH.
3Ha4YeHHE B IPUPOJIE U
YKU3HU YeJIoBEKa

OnpenenstoT MOHATUS: «XOpa», «Ueper,
«IMI03BOHOYHHUK», «I103BOHOK». COCTaBIISIIOT
Tabnuny «O011as xapakTepycTUKa TUIa
xopAoBbIx». [lonydaroT nHGOpMaIIO O 3HAYSHUN
JTAaHHBIX )KUBOTHBIX B MPUPOJIE U KU3HU YEJIOBEKA,
paboTaroT ¢ YYCOHHMKOM U JOTIOTHUTEITHHOM
JUTEPATYPOU

Kiaccor pp16: Xpse-
Beie, KocTHEBIE

Pr1661. MHOTOOOpa3ME.
Cpena oburtanus, oopa3s
JKM3HU, ITIOBEACHHUE.
buonornueckue n
DKOJIOTHYECKHUE
0COOEHHOCTH. 3HAUCHHE B
MIPUPOJIE U )KU3HU
yejoBeka. Mcuesaromue,
peIKre U OXpaHsIeMbIe
BUIbI. JIaGopaTopHbie 1
MpaKTUYECKUE PabOThI
HaGnronenue 3a BHEIIHUM
CTPOCHHEM U
nepeIBUKEHUEM PBIO

OnpenensroT NOHITHS: «UEIIys», «I1aBaTeIbHbII
y3BIPbY», «OOKOBAsI IMHUS», «XPAIICBON CKEIIETY,
«KOCTHBIH CKEIeT», «IByXKaMepHOe cepaie». Boi-
TIOJTHSIFOT HEMOCPEICTBCHHBIC HAOIIOIEHUS 32
pe16amu. OGopMIIIIOT OTUYET, BKITIOYAOIITHAN
OTIMCaHKE HAOIOICHUS, €TO PE3YJIbTAThl M BHIBOIBI

Kiace XpsieBbie pbli-
Ob1. OTpsAIBI: AKYIIBI,
Ckatbl, Xumepooopas-
HBIE

XpsiIeBbie PhIObI.
Mpuoroo6pasue. Cpena
obuTanus, 00pa3 )KU3HU,
MOBEJCHHE.
buonoruueckue u
9KOJIOTUYECKHE 0CO-
OCHHOCTH. 3HAYCHHE B
IPUPOJIE U KU3HH
YyeJaoBeKa

XapakTepusyroT MHOToOOpa3ue, 00pa3 *KHU3HHU,
MecTa OOUTaHUS XPAILIEBLIX PbIO. BBIABIAIOT
YepThI CXOJICTBA U PA3TUYHS MEXKIY
MPEICTAaBUTENISAMH U3Y4aeMbIX OTpsiioB. PaboTator
C JIONIOJIHUTEJIbHBIMU UCTOYHUKAMH HH(popManuu

Knacc KocTHble pbIObI.
Otpsaner: Océrpo-
oOpaznsle, Cenbieo0-
pasnble, Jlococeobpas-
Hble, KapmooOpasHeie,
OxyHeoOpa3HbIe

KocTHble pbIObI.
Muoroo6pasue. Cpena
oburtanus, 00pa3 KU3HU,
MOBEJICHNE.
Buosnoruueckue u
9KOJIOTHYECKHE 0CO-
OCHHOCTH. 3HAYCHHUE B

OnpenensroT NOHATUSA: KHEPECT», KIIPOXOHBIE
pBIOB). BBISABIISAIOT 4epThI CXOACTBA U pa3INYMs
MEXy IPEACTaBUTENISIMU IAHHBIX OTPSI0B
KOCTHBIX pbI0. OOCYX/1al0T MEpbl YBETUUYEHUS
YHUCICHHOCTH POMBICIIOBBIX pbI0. PaboTaror ¢
JIOTIOJIHUTEIbHBIMU UCTOYHUKAMH UH(POPMALIUU
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IprUpoOaAC 1 KU3HU
yenoBeka. Mcuesarommue,
PEAKUC U OXPAHACMBIC
BUJIBI

Knacc 3emHOBOIHEIC,
wm Amopuduu. Otps-
el besnorme,
XBocTaThbIe,
becxBocTrie

3eMHOBOIHBIE.
Muoroo6pasue. Cpena
oOuTanus, 00pa3 )KU3HA U
IIOBEJICHHE.
buonorudeckue u
9KOJIOTUYECKHE
0COOCHHOCTH. 3HAUCHHE B
MIPUPOJIC U )KU3HU
yenoBeka. Vcuesarommue,
pEeNKHE U OXpaHsIEMBbIC
BHU/IBI

OnpenenstoT MOHATUS: «TOJIOBACTHKY, JIETKUE.
BeoisiBisitOT pa3nuuus B CTpPOSHUM pbIO U
36MHOBO/JIHBIX. PaCKpbIBalOT 3HaA4YECHHE
36MHOBO/IHBIX B IIPUPOJE

Kunacc IIpecmbikaro-

muecs, win Perrruimm.

Otpsa YenryituaTsie

[IpecMmbikaromuecs.
Mmuoroo6pasue. Cpena
obuTaHus, 00pa3 KU3HU U
TTOBEICHUE.
buonornueckue n
9KOJIOTHICCKHE
0co0eHHOCTH. 3HAUCHHUE B
MIPUPOJIE U )KU3HU
genoBeka. Vcuesarommue,
peIKre U OXpaHsSIeMbIe
BU/IBI

OnpenensroT MOHATHS: «BHYTPEHHEE OII-
JOIOTBOPEHUEY, «IradparMay, «kopa OOJbITUX
noaymapuii». CpaBHUBAIOT CTPOCHUE
3€MHOBOJIHBIX U IPECMBIKAIOIIUXCA

OTpszibl TpeCcMbIKaro-
muxcs: Yepenaxu,
Kpoxoaumnbl

Yepenaxu. Kpokoaubl.
Mmuoroo6pasue. Cpena
obuTtanus, 00pa3 KU3HU U
MOBEJICHUE.
buonoruueckue u sxoJi0-
rU4ecKre 0COOEHHOCTH.
3HaueHue

B [IPUPOJIE U JKU3HU
yenoBeka. Vcuesarorue,
pelKue U OXpaHseMble
BU/IBI

OnpenensioT NOHITHE «TaHIUPb». CpaBHUBAIOT
U3y4aeMble TPYIIIbl )KUBOTHBIX MEXKIY COOOIA.
Paborator ¢ y4eOHUKOM U JOMOJHUTEIBHON
JUTEPATypoit

Kunacc Itunst. Otpsin
IInHTrBUHBI

IIMHrBUHEL.
Mmuoroo6pasue. Cpena
obuTtanus, o0pa3 KU3HU U
noseacHue. bruono-
THYECKHUE U
9KOJIOTUYCCKHE
0co0eHHOCTH. 3HAUCHUE B
IPUPOJIE U KU3HU Yello-
Beka. Mcuesaronue,
peAKHe U OXpaHseMbIe
BHUJIBL.

JlaGopaTopHsble u
MpaKTHIecKue paboThl
N3ydeHnue BHENTHETO
CTPOEHUS MTHII

OnpeaenstoT NOHATHUS: «TEIIIOKPOBHOCTbY,
«THE3/10BbI€ NTHIIBI», «BBIBOJKOBBIC ITULIBIY,
«UHKYOAIMs», «ABOWHOE JbIXaHUE», «BO3AYILIHbIE
MeIKH ». [TpoBoAT HabMIOAEHNS 32 BHEILIHUM
crpoerueM ntul. OGopMIIsIIOT OTUET,
BKJTIOYAIOLINI OMMCaHue HaOMIOAEHUs, €To
pe3ybTaThl U BHIBOIBI
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Otpsiast nitui: Ctpa-
ycoobOpasnbie, Hanmy-
oOpasnble, Kazyapoo©o-
pasusie, ['yceoOpa3Hbie

Crpaycoobpa3Hbie.
Hannyo6pa3susie. Ka-
3yapooOpasHEIE.
I'yceobpa3zubie. MHOTO-
obpasue. Cpena
oOuTanus, 00pa3 KU3HA U
MIOBEJICHUE.
buonorunueckue n
IKOJIOTHYECKUC
0COOEHHOCTH. 3HaUeHUE B
IPUPOJIC U KU3HU
yenoBeka. Vcuesarommue,
pelKue U OXpaHsIeMble
BH/IBI

OnpenenstoT NOHATUS: «POTOBBIE IIIACTUHKW,
«KOITYMKOBAs XKee3a». BhIABIAIOT YepThl
CXOJICTBA M Pa3IM4Msl B CTPOCHUH, 00pa3e KU3HU U
NOBE/ICHUU IIPEJICTAaBUTENIEH YKa3aHHBIX OTPSI0B
ITHII

OTtpsiapt Tyt J{Hes-
Hble XuIHble, COBEI,
Kypunsie

JlueBHble xuiHbIe. COBEBI.
Kypunsie. Muoroo0Opasue.
Cpena oburtanus, oopa3s
’KU3HH U ITIOBEJECHUE.
brnonornueckue n
JKOJIOTHYECKHUE
0COOECHHOCTH. 3HAUCHHE B
MIPUPOJIC U )KU3HU
genoBeka. Vcuesaromue,
peIKre U OXpaHsSIeMbIe
BUJIBI

OrnpeaensroT NOHATHS: «XUITHBIE TTHITBDY,
«PACTUTEIBHOSAIHBIE ITUIBD, «OCEJIBIE MITHID,
«KOYYIOLIHE MTULBI, «IEPEIETHBIC MTUIIBD.
N3yyaroT B3aUMOCBSI3H, CIOKUBIINECS B IPUPOJIE.
OOCyX1at0T BO3MOXKHBIC ITYTH TTOBBIIIIEHUS YHUC-
JICHHOCTH XMIITHBIX IITHI]

Otpsne! ntuil: Bo-
poOBMHOOOpPA3HBIE,
T"'onenactele

Bopo6srHOOOpa3HbIe.
l'onenacteie. MHoO-
roobpaszue. Cpena
obuTtanus, 00pa3 )KU3HU U
MOBEJICHUE.
buonoruueckue

U DKOJIOTUYECKUE
0COOCHHOCTH. 3HAUCHHE B
IPUPOJIE U KU3HU
yenoBeka. Vcuesaromiue,
pelKue U OXpaHseMble
BU/IBI

OnpenensitoT MOHATUS: «HACEKOMOSIHBIE MTHIIBIY,
«3EPHOSIHBIC NTHIIBI», «BCESIAHBIE TITHLIBDY.
PaGoTatot ¢ yueOHUKOM

Y TIONOJIHUTEIBLHOM JuTepaTypoi. ['oToBAT
MPE3CHTALMI0O HAa OCHOBE COOpaHHBIX MaTepHAJIOB

Okckypeus «M3yuenue
MHOT000pa3usi NTUID

3HAaKOMCTBO C MECTHBEIMH
BHJIaMH TITHII B IPUPOJIC
WIH B My3€e

OnpenenstoT MOHATHE «IIPUCTIOCOOICHHOCTD.
OTtpabaThIBalOT MpaBujia MOBEIACHUS Ha SIKCKYPCHUU.
[TpoBoasaT HaOmoAEHUS U OPOPMIISIOT OTYET,
BKJIFOYAIOIINI ONMKMCaHUE 3KCKYPCHH,E€ pe-
3yIbTAThI ¥ BHIBOJIBI

Knacc Mnekonuraro-
e, uiau 3sepu. Ot-
psaael: OgHONPOXOA-
Hble, Cymuarsie,
HacexomosaHeie,
PykokpsbLibie

OnHONIPOXOIHBIE.
Cymuartsie. Hacexomo-
sHbIe. PyKoKpbLIBIE.
Baxwuernmme
MIPEICTaBUTENN OTPSI0B
miekonuTaomux. Cpena
oOuTanus, o0pa3 *KU3HU U
MOBEJICHHE.
buonornyeckue u
9KOJIOTUYECKUE
0c00eHHOCTH. 3HaYCHHE B

OnpenensroT NOHATUSA: «IIEPBO3BEPH, HIIU
AWLEKIIAAYIINE), «HACTOSIINAE 3BEPN»,
«OKUBOPOXAEHUE», «MaTka». CpaBHUBAIOT
U3y4yaeMble KJIACChl )KMBOTHBIX MEXy COOOH.
BbIABIISIOT TPUCTIOCOOIEHHOCTH 3TUX HKUBOTHBIX K
Pa3JIMYHBIM YCIOBHUIM U MECTaM OOMTaHUSI.
NnmroctpupytoT npuMepamu 3Ha4eHHE N3Y4aeMblX
YKUBOTHBIX B IIPUPOJIE U )KU3HU YEJIOBEKA
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IpHUpPOAC U KU3HU
yenoBeka. Mcuesarommue,
PEAKUC U OXPAHACMBIC
BUJIBI

OTps bl MIIEKOITUTALO-
umx: ['pei3yHsl, 3aii-
1eoOpa3HbIe

I'pe13yHBI.
3aiilieoOpasHeIe.
Baxwueiimme
MPEICTaBUTENIN OTPSAOB
miekonuraromux. Cpega
oOuTanus, 00pa3 KU3HA U
TOBEJICHNE.
buonorunueckue u
9KOJIOTUYECKHE
0COOEHHOCTH. 3HaueHHUE B
MIPUPOJIC U )KU3HU
YeJIoBeKa

OmnpenensroT moHsATHE «pe3lb». PaboTaroT ¢
TekcToM naparpada. CpaBHUBAIOT IIpeCcTaBUTENEH
U3y4aeMbIX OTPSAI0B MEXKIY COO0M

OTpsaBl MIIEKOITUTAFO-
mux: Kuroobpasnsie,
Jlactonorue, Xo0oT-
HbIe, XUIITHEIC

Kutoo06pasusie.
Jlactonorue. Xo00THEIE.
Xumuaele. Baxxaeimue
MIPEACTaBUTEH OTPSIOB.
Cpena oburtanus, oopa3s
’KU3HH U IIOBEJECHUE.
buonornueckue n
DKOJIOTHYECKHUE
0COOEHHOCTH. 3HAUCHHE B
MIPUPOJIC U )KU3HU
genoBeka. Vcuesarommue,
peIKre U OXpaHsSIeMbIe
BHIbI

OnpenensroT NOHATHS: «KMUTPAIIANY, «IIeTATBHBIN
amnmapar, «OUBHU», «X000T», «XUITHBIE 3yObD».
Cocraisrot cxembl «Otpsn Kutoo6paszusiey,
«OcoO6eHHOCTH CTpOeHUS U 00pa3a KU3HU
XUIIHBIXY. [lomy4yaroT cBeeHus 0 3HAaYCHUH
JKUBOTHBIX TAHHBIX OTPSA0B, UCIIOIB3YS
JOTIOTHUTEIbHbIE UCTOYHUKU UH(POPMAIUH,
BKJItOoYas MuTepuer

OTpf[I[BI MJICKOIINTArO0-
IIuX: HapHOKOHI)ITHBIe,
HeHapHOKO IIBITHBIC

[TapHOKOIIBITHBIE.
HenapHoKonbITHEIE.
Baxneitmue
IpEICTaBUTENN OTPSIOB.
Cpena oburtanus, oo6pa3s
JKU3HU U TIOBEJICHUE.
buonoruueckue u ’xoo-
TUYeCKHe 0COOEHHOCTH.
3HaueHue B MPUPOJIE U
KU3HU YETIOBEKa.
Hcuezaromue, peakue u
OXpaHsieMbI€ BUIbI

OnpeaensroT NOHATHS: «KOIIBITa», «POTay,
«CITOKHBIH JKEIyI0K», «oKBaukay. COCTaBISAIOT
tabmuiy «CemeiictBo Jlomraam»

OTpsia MileKonMTaro-
mux: [Ipumatel

IIpumartsl. Baxuenmme
IIPEICTABUTENN OTPSAIOB.
Cpena oburanus, oOpas
KU3HHU U TIOBEJICHUE.
buonoruueckue n
9KOJIOTMYECKHE
0Cc00eHHOCTH. 3HaYCHHE B
MIPUPOJE U )KU3HU
yenoBeka. Mcuesaromue,
pEeAKHE U OXpaHsAEMBIE
BU/IBI.

OnpenensioT MOHATHUS: IIPHUMAaTBD), «4e-
J0BeKooOpa3Hbie 00e3bIHbY. OOCYXIat0T
BUICO(MIIBM O IPUMAaTaX M CPAaBHUBAIOT HX
TIOBE/ICHHE C TTOBEJCHUEM YeJIOBEKa
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JemoHncTpanms
Buneodunbsm o mpumarax

KoHTponsH0-0600- O06o0menne 3HaHui
AKIIUN YPOK 10 TEME
«MHOTOKJIETOYHBIE
YKUBOTHBIE.
becuepennbie u no3Bo-

HOYHBIC»

CpaBHUBAIOT KUBOTHBIX N3y4aeMbIX KJIaCCOB
Mex Iy co0oil. OO0CHOBBIBAIOT HEOOXOAUMOCTD
WCII0JIb30BaHUS TIOJyICHHBIX 3HAHHUH B
MOBCEHEBHOW KU3HU

Paznen 3. DBosnounsi crpoeHus U pyHKIUii opra

HOB U MX CHCTEM Y KUBOTHBIX (12 4)

[TokpoBs! Tena [ToxpoBbl ¥ X QYHKIHH.
[TokpoBsl y 011-
HOKJIETOYHBIX U
MHOTOKJIETOYHBIX JKH-
BOTHBIX. KyTukyna u eé€
3HaueHue. CloxkHoe
CTpOEHUE MOKPOBOB
MMO3BOHOYHBIX KMBOTHBIX.
XKenessl, ux pusnonorny
pOJIb B )KM3HU KUBOTHBIX.
DBOJIONHS TOKPOBOB
tena. JleMoHcTpanus
[TokpOBBI pa3TUYHBIX
JKUBOTHBIX Ha BJIAYKHBIX
npenaparax, CKejerax u
MYJISDKaX.
JlaGopaTopHble 1
npakTHueckue paboThl
N3yuenune ocobeHHOCTEH
Pa3JIMYHBIX IOKPOBOB
Tena

OnpenensifoT MOHSITHS: «IIOKPOBBI TEJIA»,
CIUIOCKUAM SMUTETUN», KKYTUKYJIAY», «AMUACPMUC,
«COOCTBEHHO KOXay». OMHUCHIBAIOT CTPOCHUE U
3HAYCHHEC IOKPOBOB Y OAHOKJICTOYHBIX 1
MHOTOKJIETOYHBIX )KUBOTHBIX. OOBSICHIIOT 3aKOHO-
MEPHOCTH CTPOEHHUSI U (PYHKIIMH TOKPOBOB TENA.
CpaBHUBAIOT CTPOCHHUE TIOKPOBOB TEJa Y
PA3IMYHBIX JKUBOTHBIX. Paznnuaror Ha )KUBOTHBIX
o0BeKTax Pa3HbIC BUJAbI IOKPOBOB W BBIABIIAIOT
ocobeHHocTH uX crpoeHus. [lomydaror 6no-
JIOTUYECKYIO0 HH(OPMALIMIO U3 Pa3TUYHBIX
HUCTOYHUKOB

OHOpHO-I[BI/IFaTCJ'IL-
Hasg CUCTEMaA KH-
BOTHBIX

OnopHo-aBUrareabHas
cuctema 1 e€ QyHKIIHH.
Knerounas o6onouka kak
OIIOpHAas CTPYKTYypa.
Y4acTtue KJIeTO4YHOU
000JI09KH
OJHOKJIETOYHBIX
OpPraHuU3MOB B UX
nepeMenieHuu. 3HaueHnue
HapYy>XHOTO CKeJleTa Jist
OTIOPBI U MEPEIBUKEHUS
MHOTOKJIETOYHBIX
opranu3mMoB. OOmIHii Mian
CTPOEHHUSI CKEJeTa.
Crpoenue ckenera
YKUBOTHBIX Pa3HbIX CUCTEM
rpymnil. OBOJIIOLHUS
OTIOPHO-/IBUTATEIILHOM
CHUCTEMBI )KMBOTHBIX

OHpeI[eJ'IHIOT IOHATHA: KOIIOPHO-ABUIA-
TCIbHAsACUCTEMA), ((HaPY)KHblﬁCKCHeT>>,
((BHYTpeHHI/Iﬁ CKCJICT», «OCeBOH CKCJICT»,
«II03BOHOYHHK», KIIO3BOHOK», «CKCJICT
KOHeqHOCTeﬁ)), ((HOSICEIKOHG“IHOCTCFI)), «KOCTb»,
«XpALp», KCYXOXKHIIUCH, KCYCTAB». CocTaBisroT
CXCMEI 1 Ta6J'II/II_[LI, CUCTCMATHU3UPYIOIINC 3HAHUS O
CTPOCHHU OHOpHO'I[BI/IFaTeJIBHOﬁ CUCTCMBI )KUBOT-
HBIX. OOBSICHSIOT 3HAUCHUE OIIOPHO-ABU-
raTejJbHOM CUCTEMBI B )KU3HEACATCIbHOCTH
J)KUBOTHBIX. BBIABISAIOT YCPThI CXOACTBA U
pa3ianuunsa B CTPOCHUHN OHOpHO'HBHFaTeHBHOﬁ
CHUCTCMBbI PA3JIMYHBIX JKUBOTHBIX
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CriocoOsI epeIBIKe-
HUS ¥ [TOJIOCTH Tejia
KHUBOTHBIX

JIBr>KEeHHE Kak OJTHO U3
CBOMCTB JKUBBIX
opranusmos. Tpu
OCHOBHBIE CcII0c00a
NepeABUKECHUS:
amME0oMnIHOE ABHKEHUE,
JBUKEHHE MPU TTOMOIIU
KTYTUKOB, JIBHOKCHUE TIPU
oMoy Meii. [Ipu-
CITIOCOOUTEIBLHBIN
XapaKkTep MepeBUKECHUS
JKUBOTHBIX.
JlemoHcTpanms
JIBmkeHne )KUBOTHBIX
Pa3IUYHBIX CUCT TPYIII

OnpenensroT MOHATHS: «aMEOOHTHOE IBHKCHHE,
«IBMKEHUE 32 CUET OMCHUS PECHUYEK U
KTYTUKOBY, «JIBMKEHUE C TIOMOIIBIO MBIIIID),
«TIOJIOCTH TEJIa KUBOTHBIXY», «IIEPBUYHAS MTOJIOCTh
TEeJay, «BTOPUYHAS MOJIOCTh TEJay, «CMEIIaHHas
MOJIOCTD T€Ja». Y CTAaHABIMBAIOT B3aUMOCBSI3b
CTPOCHHUS OTOPHO-IBUTATEIb- HBIX CHCTEM U
croco0o0B TepeABUKEHUS KUBOTHBIX. BBISBIAIOT,
YeM pa3IuyvaroTCs epBUYHAs, BTOPUYHAS U
CMeIIaHHas MOJIOCTU Teja )KUBOTHBIX. OOBACHSIOT
3HA4YEHME MOJIOCTEN Tea y KUBOTHBIX. [IpuBOasAT
JI0Ka3aTelIbCTBa IPUCTIOCOOUTENHHOTO XapaKTepa
croco0O0B TepEeABUKEHNUS Y )KUBOTHBIX

Opranbl JpIXaHUs U
razooomMeH

3HaueHue KUCIopoJa B
YKU3HU KUBOTHBIX.
["a3000MeH y )KUBOTHBIX
Pa3HbIX CUCTEMATHYECKUX
TPYIII: MEXaHU3M
MOCTYIUIEHHUS KHCIIOPO/1a
U BbIJICTICHUS
YTJIEKHUCIIOTO Ta3a.
DBOJIOLMS OPraHoOB
JIbIXaHUS Y TIO3BOHOYHBIX
AKHUBOTHBIX

OnpeneNsfoT MOHATHS: «OPTaHbl JTBIXAHHS,
«uddy3uss», «razoo00Men», «KabpbD», «Tpaxen,
«OPOHXHY, JIETKHEY, «ATBBEOJIBIY, «TrHadparmay,
«IETOYHBIC TIEPETOPOJIKIY». Y CTAHABIHBAIOT
B3aMMOCBSI3b MEXaHM3Ma ra3000MeHa u oopasza
YKU3HH KUBOTHBIX. BBISBIISIFOT OTIIMYUTEIIBHBIC
OCOOCHHOCTH JIBIXaTeIbHBIX CHCTEM JKHBOTHBIX
pa3HbIX cucTeMaruyeckux rpymnmn. OObSCHSIIOT
(U3HOIOTHYECKUI MEXaHU3M JBOMHOTO JIBIXaHHS
y ntull. ONUCHIBAIOT JbIXaTEIbHBIE CHCTEMBI
JKUBOTHBIX Pa3HBIX CUCTEMATUYECKUX IPYIIIL.
BBISBASIOT MPUYMHBI SBOJIIOLIMHA OPraHOB JbIXaHUS
y dKUBOTHBIX Pa3HbIX CUCTEMATHUECKUX IPYII

Opransl nUIIEeBapeHUs

[Iuranue u numeBapeHue
y )KUBOTHBIX. MeXaHU3MBI
BO3JIEHCTBHUA U CIIOCOOBI
MUIIEBAPEHUS Y
JKUBOTHBIX Pa3HBIX CHCTE-
MaTHYECKUX TPYIIII.
[IumeBapuTenbHbIC
CHCTEMBI JKUBOTHBIX
Pa3HBIX CHCTEMATHYECKUX
rpyni. DBOJIIOLHS
MUIIEBAPUTEIBHBIX
CHUCTEM YKUBOTHBIX Pa3HBIX
CHUCTEMAaTUYECKHUX TPYII

OnpeneNsroT MOHATHS: «ITUTAHUE, «ITH-
HICBAPEHUE», «TPABOSIHBIC )KUBOTHBICY», «XUIITHBIC
(TI0TOSTHBIC) )KUBOTHBICY, «BCESITHBIC
YKUBOTHBICY, «ITAPA3UTHI», KHAPYKHOE
MUIICBapEHUE», «BHYTPEHHEE ITUIIICBAPECHUECY.
BBISBISIOT IPUYHHBI

YCIIO)KHEHHSI TTUIIIEBAPUTEIBHBIX CUCTEM
JKUBOTHBIX B X07¢ 3BoJitonr. CpaBHUBAIOT
MUIICBAPUTEIbHBIC CHCTE-

MBI ¥ OOBSICHSAIOT (PU3HOIOTHYECKHUE 0COOCHHOCTH
MHUIICBAPEHHUS KHUBOTHBIX Pa3HBIX
CHCTEMaTHUYECKUX Tpymi. Pa3nnyarot Ha Tabmumax
U CXe€MaX OPraHbl U MUIIEBAPUTEILHBIE CUCTEMBI
YKUBOTHBIX Pa3HbIX CUCTEMATUYECKUX TPYIII

OOMeH BelecTB | Ipe-
BpallleHUE SHEPTHU

OOMeH BeIEeCTB KaK
npoiiecc, ooecrneyu-
BaroIIUit
KU3HEIEATENHHOCTD
KHUBBIX OPraHU3MOB.
3aBUCUMOCTH CKOPOCTH
MpOTeKaHusi 0OMeHa
BEIIECTB OT COCTOSTHUS
JKUBOTHOTO. B3anMocCBs3b
oOMeHa BEIIECTB U

OnpeaenstoT NOHATHUS: «OOMEH BEIIECTBY,
«IIpEeBpAILEHUE SHEPTUI», «PEPMEHTHI».
PackpbIBatoT 3HaueHNe 0OMEeHa BELIeCTB U
IIPEBPALICHUS SHEPTUU AJIS KU3HEACATEIbHOCTU
oprann3MoB. CpaBHMBAIOT U COTNIOCTABJISIOT
0COOEHHOCTH CTPOEHHS U MEXaHU3MbI
(YHKIIMOHUPOBAHUS PA3IMUHBIX CUCTEM OpPI'aHOB
JKUBOTHBIX. Y CTaHABJIMBAIOT 3aBUCUMOCTD
CKOpPOCTHU IPOTEKaHUsI OOMEHa BEIECTB OT
COCTOSIHUS )KMBOTHOTO U BHEIIHUX (DaKTOPOB.

56



MIPEBPAIIEHUS SHEPTUU B
KUBBIX OpPraHU3Max.
3HavyeHue GepMEeHTOB B
0OMEHE BEIIECTB U
IIPEeBpAICHUH SHEPTUH.
Poub razooOMeHa u
ITOJIHOIICHHOI'O ITUTAHUS
’)KMBOTHBIX B OOMEHE
BCIIICCTB M MPEBPAICHUN
SHEPTUU

JlaroT XapakTepuCTUKY (epMEHTOB Kak
00s13aTeIBHOIO YJaCTHHUKA BCEX peakuuii oOMeHa
BEIIECTB M SHEPTUH. BBISABIISAIOT poJib ra3000MeHa
¥ TIOJTHOIIEHHOTO MTUTAHUS )KUBOTHBIX B OOMEHE
BELIECTB U SHEPTUU

KposenocHas cucrema.
Kposb

3HaueHue
KpOBOOOpaIeHus u
KPOBEHOCHOW CHCTEMBI
JUTST 5KM3HE00eCTICUeHUSI
XKUBOTHBIX. Oprassl,
COCTAaBJISIOIIINE
KPOBEHOCHYIO CUCTEMY
JKMBOTHBIX. MexaHnu3M
JIBUKCHHS KPOBH TI0 COCY
J1aM. BzauMocBs3b
KpOBOOOpaIeHus u
razoo0MeHa y )KHUBOTHBIX.
DYHKIIMU KPOBH.
DBOJIONHS KPOBH U
KPOBEHOCHOU CHCTEMBI
KUBOTHBIX - Pa3HBIX
CUCTEeMAaTUYECKUX TPYII.
DBOJIONHS OPraHoOB
BBbIJICTICHUS U BbIJE-
JUTENbHOMN CUCTEMBI
KUBOTHBIX

OnpenesnsiroT MOHATHS: «CePIIIIe», KKATMILISIPBD»,
«BEHBI», «APTEPUI», KKPOBEHOCHAS CUCTEM A,
«OpraHbl KPOBEHOCHOW CHCTEMBI», «KPYTH KPOBO-
oOpamieHns», «3aMKHYyTast KPOBEHOCHAs CHCTEMay,
«HE3aMKHYTasi KPOBEHOCHAS CHCTEMA,
«apTepuanbHasi KPOBbY, «BEHO3HAsI KPOBbHY,
«TU1a3May, «(POPMEHHBIE AIIEMEHTHI KPOBUY,
«paronuros», «PpyHkuu kKpoBu». CpaBHUBAIOT
KPOBEHOCHBIE CHCTEMBI )KUBOTHBIX Pa3HBIX CHC-
TEMATUYECKHUX TPYIII. BBIABISIOT IpU3HAKA
CXOJICTBA M Pa3jIN4IUs B CTPOCHUHU H MEXaHHU3MaX
(YHKIIMOHUPOBAHMSI OPTAHOB M HX CHCTEM y
KUBOTHBIX. OMIUCHIBAIOT KPOBEHOCHBIE CHCTEMBI
YKUBOTHBIX Pa3HBIX cucTeMaruieckux rpymim. Co-
CTaBIISIIOT CXEMBI M TaOJIUIIBI, CHCTEMa-
TU3UPYIOIINE 3HAHHUSI O KPOBEHOCHBIX CHCTEMaX
KUBOTHBIX. BBISBIISFOT IPUYHHBI YCIIOKHEHHSI
KPOBEHOCHOM CHCTEMBI )KUBOTHBIX Pa3HBIX
CHCTEMATHUYECKHX TPYII B XOJIE SBOJIIOLIUU
XapaKTePUCTHUKY 3BOJFOIIMHA CUCTEM OPTraHOB
XKUBOTHBIX. OMIUCHIBAIOT OPraHbl

BBIJICJIICHUS ¥ BBIJICIIUTEIBHBIC CHCTEMBbI dKUBOTHBIX
pa3HBIX CUCTEMATHUECKUX TPYII. BBIABISIOT
NPUYHHBI YCIIOKHEHHSI BBICITUTEIBHBIX CHCTEM

JKHBOTHBIX B X0/J1€ 3BOJIIOLINH

HepBHas cucrema.
Peduiekc. MHCTHHKT

3aBUCUMOCTD XapaKTepa
B3aMOOTHOIIICHUIN
KUBOTHBIX C OKPYKaIOILIeH
Cpenou OT YpOBHS
pa3BUTHUS HEPBHOM
cucremsl. HepBHbIe
KIIETKH, UX (DYHKIUH B
JKU3HEACATEIbHOCTH
opranusma. Paznpaxu-
MOCTbh KaK CIIOCOOHOCTh
OpraHu3Ma >KMBOTHOTO
pearupoBarb Ha
pasapaxxenue. HepBHbie
CHCTEMBI JKUBOTHBIX
Pa3HBIX CUCTEMATHYECKUX
rpymim. Pedekcsl
BPOXKJEHHBIE U

OnpenenstoT NOHATUSA: «Pa3IPAKUMOCTDY,
«HEpBHAas TKaHbY», KHEPBHAsS CETh», KHEPBHBIN
y3€ID», «HEPBHAs LIETI0YKa», KHEPBHOE KOJIBLIOY,
«HEPBBD», «TOJIOBHOU MO3I», «CIIMHHOW MO3I»,
«OO0JIBIIINE TOTYILAPUSY», «KOPAOOIBIINX
HOJYIIAPHID», «BPOXKIAEHHBIN peduiekcy,
«IIPUOOPETEHHBIN pedaeKcy, KAHCTUHKTY.
PackpsIBaroT 3HaU€HHE HEPBHON CUCTEMBI JUIS
KU3HEJEATEIIBHOCTH KUBOTHBIX. ONUCHIBAIOT U
CPaBHUBAIOT HEPBHBIC CUCTEMBI JKUBOTHBIX Pa3HBIX
cucremMarnueckux rpymnm. CocTaBIsIOT CXEMBI U
TaOJIMIIBI, CUCTEMAaTU3UPYIOIIME 3HAHUS O HEPBHBIX
CUCTEMAax U CTPOECHUU MO3ra KUBOTHBIX.
YcraHaBiIMBalOT 3aBUCUMOCTH (DYHKIIMI HEPBHOM
CUCTEMBI OT €€ CTPOCHMs. Y CTaHABJIMBAIOT IIPU-
YMHHO-CJICCTBEHHBIE CBSA3U MEXIY IPOLIECCAMH,
JIeXKAIIYMU B OCHOBE PEryJIsLUU AEATEIbHOCTH
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npuoOpeTEHHBIE.
WNHCTUHKTBI BPOXKAEHHBIE
1 IpuoOpeTEHHBIE.
3HaueHue pedaekcoB u
WHCTUHKTOB U1l
KU3ZHEJCSATEIbHOCTH
YKUBOTHBIX. DBOJIIOLUS
HEPBHOU CHUCTEMBI
KUBOTHBIX B X0JI€
HUCTOPUYECKOTO Pa3BUTHUSA

opranusMa. [lonydaror 6MOJI0OrHYECKYIO
nH(GOPMAIIHIO O HEPBHOU CUCTEME, MHCTUHKTAX U
pedekcax KUBOTHBIX U3 PA3TUYHBIX HCTOUYHUKOB,
B TOM uuciie u3 urepuera

Opransl uyBcTB. Pery-
TS AESITETbHOCTH
OpraHusma

CriocoOHOCTH YyBCTBOBATH
OKPYKAIOILLYIO CPENY,
COCTOSIHUE CBOETO
OpraHu3Ma, MoJI0XKeHHUE B
MPOCTPAHCTBE KaK He-
00X0IMMO€ YCIIOBHE
KHU3HEACATCIIbHOCTHU
JKUBOTHBIX. PaBHOBECHE,
3peHue, ocs3aHue,
XUMHUYCCKast
YYBCTBUTCIIbHOCTD,
00OHSHUE, CITYX KaK
CaMbI€ PaclpoOCTPaHEHHBIE
OpraHbl UYyBCTB. 3HAUECHUE
OpraHoB YyBCTB B
KU3HEAEATEIBHOCTH
KUBOTHBIX. JKUJIKOCTHAs U
HEPBHAsl perysiuus
NEeSATEIbHOCTH )KUBOTHBIX.
DBOJIIOIUS OPraHOB
YyBCTB KUBOTHBIX B X0OJI€
HCTOPUYECKOTO Pa3BUTHUSA

OrnpenensioT MOHSITHS: «3BOJIIOIUS OPTraHOB
YYBCTB KHUBOTHBIX», «TJIa3», «IPOCTOM TJIa30K»,
«CIIOHBIN (paceTOUHBIH Ti1a3), KMOHOKYJISIPHOE
3peHuey, «OMHOKYISPHOE 3pEHUE, KHEPBHAS
Perymsus, <«CKUJIKOCTHAS peryisius». [lomyqator
Ouosiornueckyro nHbopMaIHoo 00 opraHax 4yBCTB
Y MEXaHU3MaX U3 Pa3IMYHbIX HCTOYHUKOB, B TOM
yucie u3 Uareprera. CoCTaBsSIOT CXEMBI U
Ta0JIHIIBI, CHCTEMATU3UPYIONITHE 3HAHUS O HEPBHBIX
CHUCTEMax M CTPOCHHUU MO3Ta KUBOTHBIX.
YcTanaBnuBaroT 3aBUCUMOCTDb (DYHKIIHIT OpraHoB
YyBCTB OT UX CTpoeHHs. OOBACHIIOT MEXaHU3MBI 1
3HAYEHUE KUJKOCTHON U HEPBHOM PEryJIALINU Je-
ATEIbHOCTH )KMBOTHBIX. ONHCHIBAIOT U
CPaBHHUBAIOT OPTraHbl YyBCTB KUBOTHBIX Pa3HbIX
CUCTeMaTU4YeCKuX rpynn. Pa3zianyaror Ha Mysspkax
U TabauIax opraHbl YyBCTB

[Iponnenue pona. Op-
raHbl pa3MHOXKEHUS,
MIPOJUICHUSI POJia

CriocoGHOCTB
BOCITPOU3BOIUTH ce0e
MOJA0OHBIX KaK OJTHO U3
OCHOBHBIX CBOMCTB JKHU-
Boro. [lonoBoe u 6ecrionoe
pa3MHOKEHHE.
I'epmadpoauTzm —
pe3ynbTaT OJIHOBPE
MEHHOTO

(G YHKIIMOHUPOBAHUS
YKEHCKOU U MYKCKOU
MOJIOBBIX cUCTeM. OpraHsl
Pa3MHOXKEHHUS y
KUBOTHBIX Pa3HBIX
CUCTEeMAaTUUYECKUX TPYII.
OBOJIIOLUS OPraHOB
Pa3MHOKEHHSI JKUBOTHBIX
B XOJI€ HCTOPHUYECKOTO
pa3BHUTHS -

OHpCI[CJ'IfIIOT IMMOHATHA: «KBOCIIPOU3BOACTBO KaK
OCHOBHOE CBOMCTBO KU3HU», KOPI'aHbI
PAa3MHOXKCHH, «oecmojoe Pa3MHOKCHUCY,
«II0JIOBOC PA3MHOKCHHEC», «KI10JOBAd CUCTCMA),
«II0JIOBBLIC OPraHbD», «FepMaq)pO,I[I/ITI/ISM»,
«Ppas3aCIbHOIIOJIOCTb», «AUNYHHUKW, ((HIZLIGBO,I[BI»,
«MaTka», «KCCMCHHUKNY, KCCMAIIPOBOAbLD»,
«I1agCHTa». HonyanoT 6I/IOJ'IOI"I/I‘16CKYIO I/IH(I)Op'
Malnuro 00 OopraHax pa3MHOKCHHA U3 PA3JINYHBIX
HNCTOYHHUKOB, B TOM YHUCJIC U3 I/IHTepHeTa.
OnuceIBalOT U CpaBHHUBAKOT OPraHbl Pa3MHOKCHUA
JKUBOTHBIX PAa3HbIX CUCTEMATUUCCKUX T'PYIIII.
OOBSACHSIOT OTJIMYHS TIOJIOBOTO Pa3MHOXKCHHUA Y
JKHNBOTHBIX. HpI/IBO,Z[HT JA0Ka3aTcJIbCTBa
MMpEeUMyHICCTBA MTOJOBOTO PA3MHOXKCHUS JKUBOTHBIX
Pa3HbIX CUCTEMATUYCCKUX I'PYIII IO CPABHCHUTIO CO
BCEMMH N3BCCTHBIMU-

O6o06utaromuit ypox 1o
TEME «IBOJIIOIUI

Cucrematuzanuus u
000011eHrEe 3HAHUI

OnpenenstoT noHATHA, GOPMHUpPYEMBIE B X0/1€
U3YyYEHUs TEMBI. Y CTAaHABJIMBAIOT 3aBUCUMOCTh
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CTpOeHUs M (pyHKIMHA
OpPraHOB U UX CHCTEM)

ydamuxcs 00
0COOEHHOCTSIX CTPOCHUS U
KHU3HEICATEIILHOCTH
KUBOTHBIX Pa3HBIX
CHCTEMAaTHYECKHX TPYIIL.
[IpoBepka ymeHnus
yJaluxcs JaBaThb
CpaBHHTEJIbHO-aHa-
TOMHUYECKHE
XapaKTePUCTUKH U3YydeH-
HBIX TPYIII )KUBOTHBIX U
BBISIBIISTB CBSI3b CTPOCHUS
u ¢pyakuu. OneHuBaHue
YPOBHSI TIOATOTOBKH
y4aImuxcs Mo U3y4aeMbIM
BOIIPOCaM

(yHKIIMI OPraHoB U CHCTEM OPraHOB OT UX
crpoeHus. DopMyIUpPYIOT CPaBHUTEIBHO-
AHATOMUYECKUE XAPAKTEPUCTUKHU U3YYCHHBIX
TPYII )KUBOTHBIX. OOBACHIIOT MEXaHU3MBI
(YHKIIMOHUPOBAHUS PA3IMYHBIX OPTaHOB M CUCTEM
opraHoB. [IpuBoAAT 10Ka3aTENBCTBA PEATBHOCTH
IIPOIIECCa DBOJIIOIIMY OPTaHOB U CUCTEM OPraHOB

Paznea 4. UnauBuayajibHOE Pa3BUTHE KUBOTHBIX (3 4)

Crioco0sI pazMHOXe-
HHUSI dKUBOTHBIX.
OmnonoTBopeHne

Pa3smHOKeHne Kak
HEO0O0XO0INMOE SIBJIEHHE B
npupojie. becrionoe
Pa3MHOKEHHE KaK
pe3ynbTaT AeTeHUs
MAaTEepUHCKOTO OpraHu3Ma
Ha JBE WJIH HECKOJIBKO
JacTeH; MIOYKOBaHUE
MaTEepUHCKOTO OpPraHu3Ma.
buonornueckoe 3HaUeHNE
MTOJIOBOTO Pa3MHOKEHHSIL.
Pa3nensHOnoN0CTb.
’Kuopoxaenue.
Omo10TBOpEHNE
Hapy>XHOE U BHYTPEHHEE

OnpenensroT NOHATHS: «IeTIEHUE HAJIBOSY,
«MHOXECTBEHHOE JIeJIEHUE», «Oecrosoe
Pa3MHOXKEHHE», «II0JIOBOE Pa3MHOKEHHUEY,
«IOYKOBAHUEY, <CKUBOPOKICHHUEY, «BHEITHEE
OTUIOIOTBOPEHUEY, «BHYTPEHHEE
OTUIOI0OTBOpEHUE». PacKkphIiBatoT OMOJIOTHYECKOE
3Ha4YeHHE MOJI0BOTO U 0ECHOJIOro pa3MHOKEHHUS.
OnuceIBalOT ¥ CPaBHUBAIOT MOJIOBOE U Oecroioe
pazmHoxenue. [IpuBoasT nokazarenabcTBa
MPEUMYILECTBA BHYTPEHHETO OILIOI0TBOPEHUS U
Pa3BUTHS 3apO/IbIIlIa B MATEPUHCKOM OpPraHU3Me

Pa3BuTHE )XKUBOTHBIX C
MpeBpalieHueM u 6e3
MIpeBpaIECHUs

NuauBunyanbHOE
pa3BUTHE KaK 3Tall )KU3HU
KUBOTHOTO. PazButue c
npeBpalieHueM u 6e3
npespateHus. Puznono-
TUYECKHUI CMBICIT
pa3BUTHS C TIpeBpaIlie-
HueM (Meramopdo3) u 6e3
HpeBpaleHHSL.
Metamopdo3 kak
IIPOLIECC, XapaKTEPHBINA U
U1l TIO3BOHOYHBIX
XKHUBOTHBIX. B3anMocCBs3b
OpraHusma co Cpeiou ero
obuTaHus

OnpenenstoT MOHATUS: «UHIUBUYATbHOE
pa3BUTHEY», «PA3BUTHE C MOJHBIM MIPEBPALLICHUEM,
«pa3BUTHE C HEMIOJIHBIM MIPEBPALICHUEM),
«pa3BuTHE 0€3 MpeBpalICHUs», «METaMopdo3».
OnuceIBarOT ¥ CPAaBHUBAIOT MIPOIECCHI PA3BUTHS C
npeBpalieHueM u 6e3 npeBparieHus. PackpbeiBaioT
OMOJIOTUYECKOEe 3HAYCHHUE PAa3BUTHUSA C
npeBpaleHreM u 6e3 npespaiieHus. CoCTaBIsSIIOT
CXEMBbI M TaOJIUIIbI, CHCTEMATH3UPYIOIINE 3HAHUS O
pa3BUTUU

C MpeBpalleHUeM 1 0e3 MpeBpalleHus y
KUBOTHBIX. VICTIONIB3YIOT IPUMEPHI Pa3BUTHS
OpPraHu3MOB JJIs JI0Ka3aTelIbCTBa B3aUMOCBSI3eN
OpraHu3Ma co cpeiol UX OOUTaHUs

Hepno;[mauml H 1po-
JOJDKUTCIIBHOCTD
KHU3HH XUBOTHBIX

OHnTorenes kak
MOCIIeI0BaTEILHOCTh CO-
OBITHI B ’KU3HU 0CcOOEH.
IIepnonas! oHTOrEHE3A:
SMOpPUOHAIBHBIN, TEPUO/T
(opmMupoBaHus U pocTa

OnpenenstoT MOHATHUS: «I1I0JI0BOE CO3PEBAHUEY,
«OHTOTEHE3», «IEPUON3ALUS OHTOTEHE3AY,
«OMOPHOHAIBHBIN MEPUO», KIIEPUO]T
(bopMHUpOBaHUS U pOCTA OPraHU3May, «IIEPHOJ
MIOJIOBOH 3peoCcTH», «cTapocTh». OOBICHSIOT NpU-
YMHBI Pa3HOU POJOJHKUTEIBHOCTH )KU3HU
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OpraHu3Ma, 1moJIoBast
3pENIOCTh U CTAPOCTh.
Paznoobpaszue
MPOJIOJDKUTETLHOCTH
YKM3HH )KUBOTHBIX Pa3HBIX
CHCTEMAaTHUYECKUX TPYIIIIL.
JlaGoparopHsble U
NpaKTUIEeCKHEe pabOTHI
N3ydenue craguii
Pa3BUTHUS )KUBOTHBIX H
OTIpe/IeICHNE MX BO3pacTa

KUBOTHBIX. BBISBIISIOT yCIIOBUS, ONPEEISIONINE
KOJIMYECTBO POKAEHHBIX NCTEHBIIEH Y )KUBOTHBIX
Pa3HBIX CUCTEMATUYECKUX I'PYIIL. BISBIISIOT
(baxTopsl cpeabl 0OUTaHMs, BIUIIOIIUE HA TIPO-
JOJDKUTENBHOCTD JKU3HU )KUBOTHOTO. CpaBHUBAIOT
KUBOTHBIX, HAXOISAIINXCS B OTHOM U B Pa3HBIX
nepuojax ku3Hu. Pacno3Haror craauu pa3BUTus
KHUBOTHBIX. [loNydaroT U3 pa3InYHBIX HICTOYHUKOB
OMOJIOTHYECKYIO0 MH(DOPMAIIUIO O TIEPUOU3AINH U
MPOJOIDKUTEIHHOCTH KU3HH KUBOTHBIX.
Paznuyaror Ha KHUBBIX 00BEKTaX pa3HbIC CTAIUU
MeTtamopdo3a y )KUBOTHBIX. OPOPMIISIOT OTUET,
BKJIIOYAIOUINI ONMcaHue HaOII0IEHUS, €ro
PE3yIABTATHI, BEIBOIBI

Pazjen 5. Pa3zBuTue 1 3aKOHOMEPHOCTH pa3MellleHUsI JKUBOTHBIX HA 3emuie (3 4)

JlokazaTrenbcTBa 3BO

dustoreHes Kak mporecc

OrnpenensroT NOHATHS: «PUIOTEHE3Y,

JIFOITNHU KUBOTHBIX

HCTOPUYECKOTO Pa3BUTHS
OpraHu3MOB.
ITaneonToMIOTHUECKHE,
CpPaBHHUTECIBHO-
AHAaTOMHUYECCKUEC U
IMOPHOJIOTUYECKHE
JI0Ka3aTeNnbCcTBa
9BOJIIOINH KUBOTHBIX.
CpaBHUTENIBHO-
AHATOMUYECKHUE PSJIbI
KUBOTHBIX KaK
JI0Ka3aTeNbCTBO
IBOJTIOIIUHI

«TepexoIHbIe (HOPMBDY, «OMOPHOHAIBHOE
Pa3BHUTHE», «KTOMOJIOTUYHBIC OPTaHBD,
«PYIMMEHTApHBIC OPTaHbI», «aTABH3M.
AHAITH3UPYIOT TAICOHTOJIOTHICCKHE,
CpPaBHUTCIIbHO-aHATOMUYCCKUC U 3M6pI/IO-
JIOTHYECKHUE TOKA3aTeIHCTBA IBOJFOIHH
KUBOTHBIX. ONTUCHIBAIOT U XapaKTEPH3YIOT
TOMOJIOTUYHBIC, aHAJIOTHYHBIC ¥ PYANMEHTapHBIC
OpraHbl U aTaBU3MBbI. BEISBISIIOT ()aKTOPBI CpeIbl,
BJIMSIFOIIIME HA XOJ1 ABOJIIOIIMOHHOTO TpoIiecca

Yapn3 [dapBuH o nipu-
YHHAX 3BOJIIOLUHU KH-
BOTHOTO MHpa

Mmuoroo0Opasue BUA0B Kak
pe3yibTaT NOCTOSIHHO
BO3HMKAOIIHUX
HACJIeICTBEHHBIX
W3MEHEHUH 1
€CTECTBEHHOT0 0TOOpA.
HacneactBeHHOCTB Kak
CIOCOOHOCTH OPraHU3MOB
nepenaBaTb HOTOMKam
CBOU BUJIOBBIE U
WHJUBUTyaJIbHbIE
pU3HaKku. MI3aMeHunBocTh
KaK CIIOCOOHOCTh
OPraHu3MoOB
CYILIECTBOBATh B
pa3nuuHbIX opMax,
pearupys Ha BIUSHUE
OKpYKarollen Cpeibl.
EcrectBennslit oT00p —
OCHOBHas, Beyias
MIPUYMHA IBOJIIOIIUN
YKUBOTHOTO MHUpa

OnpenenstoT MOHATUS: «HACTEACTBEHHOCThY,
«ormpenenéHHas U3MEHUUBOCTDY,
«HeompeenEHHas U3MEHUNBOCThY, «0opb0a 3a
CYLIECTBOBAHUEY, «ECTECTBEHHBINH OTOOPY.
[TosyyaroT U3 pa3HbIX HCTOYHUKOB
OMOJIOTHYECKYIO HH(OPMAIIHIO O TPUYNHAX
9BOJIIOIMH )KUBOTHOTO MUPA, IPOSBICHUI
HACJIEJICTBEHHOCTH U H3MEHYMBOCTU OPTaHU3MOB B
KUBOTHOM Mupe. OOBACHSAIOT 3HaUCHUE
HACJIEJICTBEHHOCTH, U3MEHYHBOCTH U OOPHOBI 3a
CyLIECTBOBaHUE B POpMHU-

pPOBaHUHM MHOTOOOPA3usi BUAOB KUBOTHBIX.
[IpuBOAAT HOKa3aTENHCTBA OCHOBHOM, BEAyILIEH
POJI €CTECTBEHHOTO 0TOOPa B 3BOJIIOIIUU
KUBOTHBIX

YcnoxHEHUE CTpOCHUS

VY cn0KHEHUE CTPOCHUS

OHpCI[C.HSIIOT IMMOHATHUA: KYCIOXKHCHUC CTPOCHUA U
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KHUBOTHBIX.
Msoroo6pasue BUI0B
KaK pe3yJbTaT
3BOJTIOLNN

JKUBOTHBIX B PE3YyJILTATE
IIPpOSABJICHUSA
€CTECTBEHHOTO 0TOOPa B
X0JI€ JUTUTEIILHOTO
VCTOPUYECKOTO Pa3BUTHSI.
BumoobpazoBanne —
pe3ynbTaT AUBEPTEHIINU
IPU3HAKOB B MpoIecce
9BOJIIOLINH,
00YCIIOBJICHHBIN
HaIlTpaBJICHUEM
€CTECTBEHHOI0 0TOOpa

MHOT000pa3ue BUJOB KaK Pe3yIbTaT BOJIOIHI,
«BUJ000pA30BaHUEY, «THUBEPTEHLIU, «PA3HO-
BUJIHOCTbY. [lomydaroT u3 pa3HbIX HCTOUHHUKOB
OMOJIOTUYECKYI0 HHPOPMALIUIO O TPUYHHAX
YCII0’)KHEHUSI CTPOEHUS )KMBOTHBIX U pa3HOOOpa3uu
BUJI0B. COCTaBIISAIOT CJIOKHBIHN IJIaH TEKCTA.
YcTaHaBnuBalOT NPUYMHHO-CIIEICTBEHHBIE CBS3H
IIPU PaCCMOTPEHUU JUBEPreHIMH U IIpoLiecca
BHUJI000pa30BaHUs B XO/I€ JUTUTEILHOTO
UCTOPUYECKOIO pa3BUTHUS. XapaKTEPU3YIOT
MEXaHH3M BHI000pa30BaHUs HA TIpUMeEpe
rajiararoccKux BelopKoB. IIpencrasnstor
uHdopmaruio o teme «Y. JlapBun o mpuurnHax
3BOJIIOIMH )KUBOTHOTO MUpPa» B BUE TaOJIHILL,
CX€M, OTIOPHOTO KOHCIEKTa, B TOM YHUCJIE C
NPUMEHEHUEM KOMIIBIOTEPHBIX TEXHOJIOTUI

Pa3nen 6. buonenosnl (4 1)

EcrecTBeHHbBIE U HC-
KYCCTBEHHbIE OHOLIe-
HO3BI

EcrecTtBennsie u
HCKYCCTBEHHBIE OHOLIe-
HO3BI (BOIOEM, JIYT, CTEIIb,
TYHJpA, JIEC, HACETEHHBIN

MTYHKT)

OnpenenstoT MOHATUS: «OUOIIEHO3Y,
«ECTECTBEHHBIN OMOIIEHO3», «MCKYCCTBEHHBIN
OHMOLIEHO3», «IPYCHOCTBY,

«TIPOJIYLIEHTBI», KKOHCYMEHTBI», «PEAYLIEHTHD,
«YCTOMYUBOCTH OMoOIIeH03a». M3ydaroT npu3Haku
OMOJOTHYECKUX O0BEKTOB: ECTECTBEHHOTO U
UCKYCCTBEHHOI'O OMOIIEHO03a, IPOAYLIEHTOB,
KOHCYMEHTOB, PE1yLIEHTOB

DaKTOpPbI CPEIBl U UX
BJIMSHHE HA OMOIIEHO3BI

DaKkTOPbI CPEIbI:
abnoTHyeckue, OMOTH-
YECKHe, aHTPOIIOTEHHBIC
UX BIUSHUE HA OUOIICHO3

OnpenessiroT MOHATHS: «cpela OOUTaHUsY,
«abuotnueckue GaKkTOPsl CPEAb», KOMOTHUCCKHIE
(baKkTOpBI Cpebl», «KAHTPOTIOTEHHBIE (haKTOPHI
cpenpy. XapakTepu3yOT B3aMOCBSI3b OPraHU3-
MOB CO CpeJIoif OOMTaHWs, BIUSHUE OKPYKaIOIICH
cpenbl Ha OMOIIEHO3 M MPUCIIOCOOJIeHNE
OPraHU3MOB K cpeJie OOMTaHus. AHAIU3UPYIOT
NPUHAJICKHOCTh OMOJIOTHYECKAX 0OBEKTOB K
9KOJIOTUYECKUM TpyIIam

Ienu nutanus. Ilotok
SHEPruu

HeHI/I IIMTaHUsA, IIOTOK
OHCPI'uu. Bzaumocssi3b
KOMIIOHCHTOB 6I/IOI_ICH038.
H ux HpI/ICHOCO6J'IeHHOCTI>

APYT' K ApYTY

OnpenensitoT MOHATHUS: «IIETH MUTAHUS,
«TUIIEBask MTUPaMKJIA, UK TUpaMua OMOMacChl»,
«@HEepreTuvecKas MUpaMuIay, «IpoyKTUBHOCTDY,
«OKOJIOTUYECKas TPYIIay, «IHILEBbIE, UITU
Tpoduueckue, CBI3N»

OKcKypeus

N3ydeHnue B3aMOCBSI3U
KUBOTHBIX C APYTUMU
KOMITOHEHTaMH
OnoIeHO3a

Bzaumocssi3u
OpPraHU3MOB: MEXBUJIOBBIE
Y BHYTPUBUOBBIE U CO
cpenoit oouTaHus

AHaNMM3UPYIOT B3aUMOCBSI3H OPraHU3MOB CO
Cpenoit oOuTaHus, UX MPUCIOCOOIEHHOCTH K
COBMECTHOMY CYIIIeCTBOBaHUI0. OTpadaThIBaIOT
MpaBHJia OBEICHUS HA YKCKYPCUH. BBIMONHSIOT
HEMOCpeACTBeHHbIE HAOIIOACHUS B IPUPOJE U
0(hOPMIISIIOT OTYET, BKIIOYAIOIINI OMTUCaHIE
SKCKYpCHUH, €€ PE3yNIbTaThl U BHIBObI

Paznen 7. )KuBOTHBINH MUP U X035l CTBEHHAS J1es]

TeJbHOCTH YesioBeka (5 u)

Bo3zaelicTBue uenoBeka
U €ro AeITeILHOCTH Ha
JKUBOTHBIN MUD

Bo3zaeiicTBre uenoBeka u
€ro JeATCILHOCTH Ha
KUBOTHBIX U CPEIly UX
oburtanus. [IpoMbICTbL.
[Ipodunakr 3aboneBaHuH,

OHpCI[C.HSIIOT IMOHATHUA: KIIPOMBICCID?,
KIIPOMBICJIOBBIC JKUBOTHBIC)). AHaJ’II/ISI/Ipy}OT
MNPUIUHHO-CJICACTBCHHBIC CBA3U, BOSHUKAIOIINC B
pe3yibTaTe BO3JCUCTBHUS YEIOBEKA HA )KMBOTHBIX U

cpeny ux ooutanus. Paboraror ¢
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BBI3bIBACM XKMBOTHBIMHU.

JOIIOJIHUTCIIbHBIMH HCTOYHUKaAMU I/IH(l)OpMaLII/II/I

OnoMalIHUBaHUE KU-
BOTHBIX

OpngoMaliH1uBaHHE.
PazBenenue, OCHOBEI
COJICpXKAHUS U CEIeKIUU
CEIIbCKOXO03i1CTBEHHBIX
’KHBOTHBIX

OnpenenstoT MOHATUS: «OJOMAITHUBAHUEY,
«0TOOP», «ceneKuus», «pazBefeHuey. Mzyuaror
METO/bI CEJICKLIIUH U PA3BEACHUS TIOMALTHUX
JKABOTHBIX. AHAJIM3UPYIOT YCIOBHS UX
COZCpKAHUSA

3axonsl Poccun 06 ox-
paHe KHUBOTHOTO MUDA.
Cucrema MOHUTOPUHTA

3akoHBI 00 OXpaHe
’KHBOTHOTO MUpa:
(benepanbHbIE,
peruoHanbHble. Cucrema
MOHHUTOPHHTA

OnpenensitoT NOHATUS: KMOHUTOPUHTY,
«OrochepHsIii 3amoBeAHUKY. V3ydatoT
3aKOHOJATeNbHbIE aKkThl Poccuiickon denepannu
00 oXpaHe KUBOTHOT'O MUpA.

3HAKOMSITCSI ¢ MECTHBIMU 3aKkoHaMU. COCTaBIISAIOT
CXeMbl MOHUTOPHHI A

OxpaHa U panuoHaIb-
HOE UCTIOJIb30BaHUE
JKUBOTHOT'O MHpa

Oxpansiemble TEPPUTOPUH.
KpacHas knura.
PannonansHoe
HCIIOJIb30BAHUE KHU-
BOTHBIX

OnpenenstoT MOHATUS: «3all0BETHUKNY,
«3aKa3HUKHNY, ITAMSATHUKH TTPUPOIBD,
«aKKIMMaTu3anus». 3Hakomstcs ¢ KpacHoit
KHUTOM. OnpenensitoT MpU3HaKh OXpaHsIeMbIX
TEPPUTOPUI

OKCKypcHst
ITocemenue BEICTaBKH
CEITbCKOXO03SICT-
BEHHBIX U JOMAIITHUX
’KHBOTHBIX

[ToBTOpEHME MaTepuana o
BO3JCUCTBUU YEJIOBEKA HaA
’KUBOTHBIX, 00
OJIOMAaIlTHUBAHHHU, O
JTIOCTHIKEHUAX

ceseknu. CeIbCKOX035IC
TBEHHBIC U JIOMAIIHUE
JKUBOTHBIE. OXpaHa
PEIKUX U UCUYE3AIOLIUX
BUJIOB KMBOTHEIX.

BrisiBsitor HanboJiee CyiecTBeHHbIC TPU3HAKN
MOPO/Ibl. BRISICHSIOT yCITOBHSI BRIPAIIIUBAHUS.
OnpenensroT ucxoaasie Gopmbl. COCTaBISAIOT
XapaKTEPUCTUKU Ha TTOPOTY

PesepBHOE BpeMsa — 7 4

8 kiace

Tema

Conep:xanue

XapakTepucTUKA BUIOB JIeATEJIbHOCTH
y4YaIMXcst

Beenenue. Hayku, usyu

alolme OpraHu3M vejioBeka (2 Jaca)

Hayku o dernoBeke
310pOBbE U €ro OXpaHa

yenoseka. Hayku o
YEJIOBEKE U UX METOJIBL.
3HaueHUe 3HaHUI 0
yenoBeke. OCHOBHbIE
HaIpaBJICHUS

Kj1acCa, CBA3aHHBIC C
HN3YUCHUEM OpPraHu3Ma
YCJI0BCKa

buoconunansHas npupoa

(mpo6nemsbr) 6uonoruu §

OOBACHAIOT MECTO U POJIb YEJIOBEKa B
npupoe. Beiiensior cyiecTBeHHbIE TPU3HAKU
OpraHu3Ma 4eoBeKa, 0COOCHHOCTH €ro
O6uonorndyeckoit npuposl. PackpbiBatoT
3HAUEHUE 3HAHUH O YEJIOBEKE B COBPEMEHHOU
YKU3HU. BBISABIISIOT METOABI N3yUEHUS
OpraHu3Ma 4ejoBeKa

CraHOBJICHHE HayK O

OCHOBHBIE ITAIIBI

OOBACHSIOT CBS3b Pa3BUTHA OMOJIOrHYECKUX

YeJI0BEKe pa3BUTHUS aHATOMMUH, HayK U TEXHHUKHU C YCIIEXaMHU B MEJUIMHE
(DM3HOTIOTHH U TUTUEHBI
YyeJI0BeKa

IIpoucxoxnenue
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YyeJioBeKa
(3 yaca)

CucreMaTu4eCcKoe
MIOJIOKEHHUE YEJIOBEKA

buonorunueckas npupona
YeJI0BeKa

OOBACHSIOT MECTO YCIOBEKA B CUCTEME
oprannyeckoro mupa. Ilpusonar
JI0Ka3aTesIbCTBa (ApryMEHTUPOBAThH) POJICTBA
YeJIOBEKa ¢ MIICKOIMTAIOIUMHU >KUBOTHEIMH.
OrnpeaesnsioT 4epThl CXOACTBA U PA3ITUUUS
YyeJIOBEKa U JKMBOTHBIX

Hcropuueckoe
MPOULIOE JIFOACH

[Ipoucxoxaenue n
IBOJIIOLIMS YEIOBEKA

OOBACHSIOT COBPEMEHHBIE KOHIICTIIINH
MIPOMCXOXKICHUS YeIIOBEKA. BIIesiroT
OCHOBHBIE 3TaIbl YBOJIOIMH YEJI0OBEKa

Pacer yenoseka. Cpena
obutaHus

Pacr1 uenoBeka u ux
dhopmupoBanue

OOBACHSIOT BOBHUKHOBEHHUE Pac.
O0O0CHOBBIBAIOT HECOCTOATEIHHOCTD
paCI/ICTCKI/IX B3TJI110B

Crpoenne opranuszma
(4 yaca)

OO6mwmit 0030p
OpraHu3Ma yesoBeKa

Crpoenue opranuzma
YeJI0BeKa. Y POBHU
OpraHu3aIui OpraHu3Ma
yenoseka. Oprassl u
CHUCTEMBI OPraHOB
4ejoBeKa

Boigensor ypoBHU OpraHu3aiiy YyeloBeKa.
BoIsiBIISIIOT CylieCTBEHHbIE TPU3HAKU
opranusMa uenoBeka. CpaBHUBAIOT CTPOECHUE
TeJa YeJoBeKa CO CTPOCHUEM Tella JPYrux
miekonuraromux. OTpadaTbIBalOT yMEHHE
M10JIb30BAThCS AaHATOMUYECKUMU TaOIUIIAMH,
cXeMaMH

Knerounoe
opraHuszma

CTpOeHHUE

Knerounoe crpoenne
OpraHu3Ma 4ejioBeKa.
KusneneareabHOCTE
KJIETKU

YcTaHaBNIUBAIOT Pa3IuUMs MEXKIY
paCTUTENBHON U dKUBOTHOW KJIIETKOM.
[TpuBOIAT HOKA3aTENBCTBA €ANHCTBA
OpPraHUYECKOTr0 MUPA, IPOSBISIOLUIETOCS B
KJIETOYHOM CTPOEHUU BCEX HKUBBIX
OpPraHu3MOB. 3aKpEIIAIOT 3HAHUS O CTPOCHHUH
U QYHKIMSIX KJIETOYHBIX OPraHOUI0B

Tkanu: snuTenu aJIbHasi,

Txkanu: srMTEIMaIbH ai,

BBII[CJ'IHIOT CYIICCTBCHHBIC ITPHU3HAKU

COCIMHUTENbHAs, MBIIICYHAS, OpraHu3Ma 4eIoBeKa, 0COOCHHOCTH €T0
MBILICYHAS COCMHUTENbHAS. OMOJIOTHYECKO MTPUPOIBL: KIETOK, TKaHEH,
JIabopartopnas padora OpraHoB U cUcTeM opraHoB. CpaBHHBAIOT
W3zydenue KJIETKH, TKaHH OPraHM3Ma YeJIOBEeKa U JICNIAt0T
MHKPOCKOTIHYECKOTO BBIBO/IBI HA OCHOBE cpaBHeHus. HabmonatoT u
CTPOEHHS TKaHEH OIMCHIBAIOT KJIETKU M TKAaHHU Ha TOTOBBIX
OpraHM3Ma YesIOBeKa MHKporpernapaTax. CpaBHUBAIOT yBUACHHOE
1101 MUKPOCKOIIOM C TIPUBEIEHHBIM B
yueOHMKe n3o0paxenneM. Paboraior ¢
MHUKPOCKOTIOM. 3aKpeIuIsiFoT 3HaHUs 00
YCTPONCTBE MUKPOCKOIIA U IIpaBUiIax paboThI ¢
HUM
HepsHas TKaHb. | HepBHas TkaHb. Briensior cyiiecTBeHHbIe TPU3HAKU
Pednexropnas Crpoenue HeipoHa. npo1eccoB pedIeKTOPHOM perymsaunn
peryasus Pe¢nexc. PednekropHas | )KHU3HENEATEIBHOCTH OPraHU3Ma YeloBeKa.

nyra. Peuenrop.
Camona0ro1eHre
MuratensHbIl pediiekc
U YCIIOBUS €T0
MPOSIBJICHUS U
TOPMOKEHHUSI

OOBsACHAIOT HEOOXOAMMOCTD COTJIACOBAHHOCTH
BCEX NIPOLIECCOB )KU3HEAEATEIBHOCTH B
opraHu3Me 4ejaoBeka. PackpbiBaror
0COOEHHOCTH pedIEKTOPHON PEryIsaun
IIPOLIECCOB JKU3HEEATEIILHOCTH OpPraHu3Ma
yenoBeka. [TpoBoasT Onojoruyeckue
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Kousiennsiii u
HaI0pOBHBIN peIeKChI

HCCICA0BaHUs. I[eHaIOT BBIBObI HA OCHOBC
MOJIYYCHHBIX PC3YJIbTATOB

OmnopHo-

JABUraTeJIbHAsA

cucrema (7 4acoB)

3HaueHue onopHo- | OnopHo-ABUTaTeIbHas Pacrio3Haror Ha HarasAHBIX MOCOOMSX OpraHbl
JIBUTATEJIBHOTO cuctema. Cocras, OTIOPHO-/IBUTATEIILHON CUCTEMBI (KOCTH).

amnmapaTa, €ro COCTaB.
Crpoenue kocTeit

CTPOEHHUE U POCT KOCTH.
Kocru: TpybOuarsie,
ryoyJarsie, II0CKUe,
CMEIIIaHHBbIE.
JlabopaTopHbie pabOThI
N3yuenune
MHUKPOCKOTTMYECKOTO
CTpOEHUS KOCTH
N3yuenune BHEMIHETO
BM/JIa OTJEJIbHBIX KOCTEH
CKeJleTa 4elloBeKa

BriaensroT cymecTBeHHbIE TPU3HAKHU OTIOPHO-
JIBUTATEILHOM CUCTEMBI YyenoBeka. [IpoBoasT
OmosIoTHYeCKHUe ucciienoBanus. /lemaroT
BBIBOJIbI HA OCHOBE MOJIYYEHHBIX PE3YJIbTATOB

Ckener qeJI0BEKA.
OceBoit CKeJleT u
CKeJIeT KOHEYHOCTEN

CKeJeT 4eaoBeKa.
Ckener ronoBsl. Koctn
yeperna: JIoOHas,
TEMEHHEIE, BUCOYHEIE,
3aTBIJIOYHAS,
KIMHOBUIHAS U
pewméryuaras. Ckener
TYJIOBHIIIA.
I1o3BOHOYHHK KaK
OCHOBHAs 4acTh CKeJIeTa
TynoBuia. Ckener
KOHEYHOCTEH M UX
IOSICOB

PackpriBatoT 0COOCHHOCTH CTPOEHHUS CKelleTa
yegoBeKka. Pacmo3HaroT Ha HarIsIHBIX
MMOCOOUSIX KOCTH CKeJIeTa KOHEYHOCTEH U UX
mosicoB. OOBACHSIIOT B3aUMOCBSI3b THOKOCTH
TeJa YeJI0BEKa M CTPOSHUS €r0 MO3BOHOYHHIKA

CoenuHeHus KocTen

CoenuHeHue KOcTei.
CycraB

OnpenenstoT TUIIOB COCTMHEHUS KOCTEN

Crpoenue MBIIIILI.
O0630p MBI YeTIOBEKa

Crpoenue u GyHKIIUU
CKEJIETHBIX MBIIIIII.
OcCHOBHBIE TPYIIIIBI
CKEJIETHBIX MBIIIIII.
MBIIIIbI CHHEPTUCTHI U
AHTAarOHHUCTEHL.
CamoHa0mrogenne
PaGoTa OCHOBHBIX MBIIIII]
Poub miiedeBoro nosica B
JBUKEHUSIX PYKH

OOBACHIIOT 0COOEHHOCTH CTPOCHUS MBILIII.
HpOBO)IfIT OHOJIOrHYECKHUE HCCICIOBaHUA.
I[eHaI-OT BBIBOJIbI HA OCHOBC ITOJIYYCHHBIX
pPEe3yIbTaTOB

Pabora CKCJICTHBIX
MBI U UX PEryianudg

PaboTa MpI u eé
perynsauus. Atpodus
MBI, YTOMIJIEHUE U
BOCCTAHOBJICHHE MBIIIILI,
CaMoHa0mII01eH1E
Bnusguue cratnyeckoi u
TMHAMHYECKON paboThI
Ha YTOMJICHHE MBIIIII]

OOBACHAIOT 0cOOEHHOCTH PAOOTHI MBIIIIII.
PackpbIBatoT MEXaHU3MBI PETYISIIIUA PAOOTHI
mbi. [IpoBoasat 6uonoruueckue
uccieaoBanuii. JlenaoT BRIBOABLI HA OCHOBE
MOJIyYEHHBIX PE3yJIbTaTOB

Hapymenns  onopHo-
I[BI/IFaTCHBHOﬁ CHUCTEMbI

Ocanka. OcTeoXoHAPO3.
CKonos.

BriaBistor YCJIOBUA HOPMAJIBHOT'O PA3BUTHA U
KU3BHCACATCIILHOCTH OPraHOB OIMOPLI U
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IInockocTomnue.
Camona0ro1eH1e
BrisaBnenne
IJIOCKOCTOIIMS
(BBIIOJIHSIETCS JIOMA)

nBmkenus. Ha ocHoBe HabOmroneHus
OTIPE/ICIISIIOT TAPMOHUYHOCTD (PU3NYECKOTO
Pa3BUTHsI, HAPYILIEHUE OCAHKU U HAJIMUUe
IJIOCKOCTOTIHS

Ilepas mnomoumis npu

TpaBMBI KOCTHO-

[IpuBoAT nOKa3zarenbCcTBa

ymmnoax, IIEpEeJIOMax | MBIIIEYHOU CHUCTEMBI U (aprymeHTanus) He0OX0AMMOCTH COOIIOACHHUS
KOCTEl W BBIBHXaX | MEphl IEPBOM NOMOLIU Mep npOoPUIAKTUKY TpaBMaTH3Ma, HApyIICHUS
CyCTaBOB IPU HUX OCaHKH M pa3BUTHUSA IUI0CcKOCTONUsA. OCBauBaIOT
npUEMBI OKa3aHUs IEPBOI MOMOILIY IpU
TpaBMax ONOPHO-JBUTATEIbHON CUCTEMBI
Buyrpennss cpeaa

opranu3ma (3 yaca)

KpoBs u ocranbHbIC
KOMIIOHEHTBI
BHYTPECHHEMN cpensl
Opra"usma

Bnyrpennss cpena
OpraHusma, 3HaueHue e€
noctosiHcTBa. CocTas
BHYTPEHHEH CpeJIbl
OopraHusma u eé
¢bynkun. Kposs.
TkaHeBas KUIAKOCTb.
JIumda. CépThIBaHUE
KpOBU

CpaBHUBAIOT KJIETKH OpraHU3Ma YeIoBeKa.
JlenaroT BBIBO/IbI HA OCHOBE CPaBHEHHMSL.
BbIsBISIIOT B3aMOCBSI3b MEXKITY
O0COOEHHOCTSIMU CTPOEHHMSI KJIIETOK KPOBH U UX
¢byHkuusiMu. M3y4yaroT rotoBbie
MUKpOIIpenaparhl 1 Ha OCHOBE 3TOTO
OTIMCHIBAIOT CTPOEHHUE KIETOK KPOBH.
3aKperIsioT 3HaHus 00 ycTpoiicTBe
MUKPOCKOTIA U TIpaBUiIaX pabOThI C HUM.
OOBACHAIOT MEXaHU3M CBEPTHIBAHUSA KPOBU U
€ro 3HaYCHHE

bopeba opranumsma c

NmmynuTet, hakTopHl,

BBII[GJ'IHIOT CYIICCTBCHHBIC IMTPHU3HAKU

nH(peKIuen. BIIUSIOIIME HA umMMyHuTeTa. OOBSACHSIIOT TPUYUHBI
Nmmynurer uMMyHHTeT. Hapyiienus | HapylieHuss UMMyHHUTETA
WMMYHHOU CHCTEMBI
YyeJl0BeKa
NmmyHomnorus Ha | Bakuwunanus, neyeOHas | PackpbIBaloT MPUHIMITBEI BAaKIMHAIUH,
ciryx0e 37J0pOBbs CBIBOPOTKA. AJIEPrusl. JeHCTBUS JIeYeOHBIX CHIBOPOTOK, MepeTBaHUS
CIIN/. [TepenuBanue KpoBH. OOBSICHSIOT 3HAYCHHUE TICPEITUBAHUS
KpoBH. ['pymnmbl KpoBH. KpPOBU
Jonop. Penunuent
KpoBenocHast U
JauMmaTudeckKne
cucTeMbl (6 4acoB)
TpancniopTHbie 3aMKHyTOE U OnuceIBarOT CTPOCHUE U POJIb KPOBEHOCHOM U
CUCTEMBbI OpraHu3Ma HE3aMKHYTOE numbaTrdeckoi cucteM. Pacno3naror Ha
KpPOBOOOpAIleHHE. TabIUIaX OpraHbl KPOBEHOCHOH U
KpoBenocHnas u auMpaTHIeCKON CUCTEM
auMdarudeckas
CUCTEMBI
Kpyru Opransl Boigensitor 0coOOEHHOCTH CTPOSHUS
KpOBOOOpAIIeHUS KPOBOOOpAICHHSL. COCYJIMCTOM CUCTEMBI U IBUKEHUSI KPOBH T10

CepaeuHblii UK
Cocyaucras cucrtema, e€
ctpoenue. Kpyru
KpPOBOOOpAIICHHUS.
JlaBneHue KpoBH B
cocyJiax u ero
nsmepenue. Ilynsc.

cocyaaM. OcBanBarOT NPUEMBI U3MEPEHMUSI
NyJbca, KpOBSIHOTO AaBieHus. [Ipososr
Ouonornyeckue uccienoBanus. Jlemaror
BBIBO/IbI HA OCHOBE IOJIyYEHHBIX PE3YJIbTaTOB
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Jlaboparopnas paboTa
N3mepenue KpoBsSHOTO
JIaBIICHUS
Camonabioenue
[Toxcuér ynapoB nynbsca
B TIOKOE H TIPH
(u3nueckoit Harpy3Kke
(BBINOJIHSIETCS JIOMA)

Crpoenue wu
cepaua

paborta

Crpoenue u paboTa
cepaua. Koponapuas
KPOBEHOCHAsl CUCTEMA.
ABTOMATH3M cep/la

YcranaBianuBaOT B3aUMOCBSI3h CTPOCHUA
cepaua € BBINMOJIHACMBIMA UM q)yHKHI/IFIMI/I

JIBW)KEHHE KpOBH IO

JlaBneHue KpoBu B

YcranaBauBarOT 3aBUCUMOCTbD

cocynaM.  Perymsmus | cocynax u ero KPOBOCHA0KEHMsI OPTaHOB OT HArpy3KH
KPOBOCHA0XEHUS n3Mepenue. [lynbc.

JlabopaTtopnas pabota

N3mepenue ckopoctu

KpOBOTOKA B COCYAaxX

HOT'TEBOTO JIOXKa
T'uruena dusnonornyeckue ITpuBoasT nokazarenbcTBa
CEPJIEYHOCOCYUCTOMN OCHOBBI YKPETUICHHS (aprymeHTanus) He0OX0AUMOCTH COOITIOICHHS
CUCTEMBI. [lepBas | cepaua u cocyaoB. Mep NMPOPUIAKTUKH CEPAECUHOCOCYIUCTHIX
IIOMOILb npu | ['unonunamus u ee 3a00eBaHUM

3a00J1€BaHUSX cepala u
COCYJIOB

nocieacTeua. Biansuue
KypeHUs U
yHnoTpeOIeHUST CTUPTHBIX
HAaIUTKOB Ha CepJIIie U
cocyabl. bone3nu cepana
Y UX TpoduIakTuKa.
OYHKIIMOHAJIBLHBIE
poObI 1715t
CaMOKOHTPOJISI CBOETO
(hM3UIECKOTO COCTOSIHHS
Y TPCHUPOBAHHOCTHU

[lepBas momomp mpH
KPOBOTEUCHUSIX.

Tunbl KPOBOTEUEHUH U
CHOCOOBI UX OCTAHOBKH.
OkazaHue nepBou
MOMOIIH MPU
KPOBOTEUEHUSIX

OcBauBaroT NpUEMBbI OKa3aHus IEPBO
MOMOIIY MPU KpoBOTeueHusx. Haxonsar B
yueOHOM U HAYYHO-TIOMYJISIPHO TUTepaType
uH(popMaIrio 0 3a001eBaHUSIX CEPACUHO-
COCYAMCTOM CHUCTEMBI, 0(OPMIISIOT €€ B BHJIE
pedepaToB, T0KIaI0B

Jbixanue (4 yaca)

3HaycHHE JIBIXaHUSI.
Oprasbl  JbIXaTeIbHOU
CHCTEMBI.
JlpIxaTenpHble  IYTH,
rojaocooOpa3oBaHHe.
3aboneBaHus
JIBIXaTENIbHBIX MMyTEH

JlpIxaHue u ero
3HaueHue. Opranbl
IbIxaHus. Bepxaue n
HWDKHHE JbIXaTEIbHbIC
nytu. ['osocoBoi
anmapar. 3a00JeBaHus
OpraHoB JbIXaHUS U UX
MIPENYNPEXKIECHNE

Brigensror CYIICCTBCHHBIC ITPHU3HAKU
IMPpONECCCOB AbIXaHUSA U razoo0OMeHa.
Pacno3snaror Ha Ta6n1/1uax OpTraHbl
JBIXaTEIbHOM CHCTEMBI

Jlerkne. Jlerounoe wu
TKaHEBOE JbIXaHUe

T'a3000MeH B 1Erkux u
TKAHAX

CpaBHI/IBaIOT ra3000MeH B JIETKUX U TKAHSIX.
I[CJ'IaIOT BBIBO/JIbI HA OCHOBC CPABHCHUA
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Mexanu3M Bjoxa U
BBLJIOXA. Perynanus
IBIXaHUA. Oxpana

BO3YILLIHOM CpeJIbl

MexaHu3M JbIXaHUs.
JpIxarenbHbie
JBH>KEHUA: BIOX U
BBIIOX. Perynsanus
neixanus. Oxpana
BO3JIYILIHOW Cpeapbl

OOBACHAIOT MEXaHU3M PETYJISLUU IbIXaHUS

OYHKIIMOHAJIbHbBIE Kusznennast EMKOCTE [IpuBoasT nokasarenbcTBa
BO3MOXHOCTHU n€rkux. Bpen (aprymeHTanus) He0OX0AMMOCTH COOIOACHMUS
JBIXaTeIIbHOW CHUCTEMBI | TabakoKypeHUs. [IpuéMbl | Mep mpoPHIIAKTHKY JIETOYHBIX 3200 ICBaHHIA.
Kak IIOKa3aTeNb | OKa3aHUs IEPBOU OcBauBaroT NpuémMbl OKa3zaHus NepBOH
310pOBbs. bosiesHun u | momoiy npu MIOMOIIIH MPY OTPABIICHUU YTapHBIM Tra30M,
TpPaBMBI OpPraHOB | OTPABJICHUH YrapHBIM CMACEHUHU YTOTAIOIIETO, TPOCTYIHBIX
JIBIXAHUS: WX | Ta30M, CIIACEHUU 3aboneBanusx. Haxomsat B yueOHOM U HAy4dHO-
npoduIaKkTUKa, TMepBas | yTOMAIOIIEro. MOMYJSPHOM TUuTepaType nHbOpMaIuio 00
MMOMOIIb. [Tpuemsl | 3a00€BaHUs OPraHOB WH(EKIIMOHHBIX 3a00JI€BaHUAX, OPOPMIISIOT €€
peaHuMaInu JBIXaHUS U UX B BHJIe pedepaToB, TOKIAI0B
npoQuiIaKkTUKa.
JlaGopaTtopnast pabota
OnpeneneHre 4acToThl
JIBIXaHUS
IInmeBapenune
(6uacos)
[Turtanue u | [Tutanue u ero Briaenstor cynecTBeHHbIE TPU3HAKKU
MUILIEBAPEHNE 3HaueHue. Oprasel MIPOLIECCOB MUTAHUS U MUILEBAPECHUS.
MUILEBAPEHUS U UX Pacno3nator Ha Tabnuuax u MyJsikax OpraHbl
byHKIIMHN MUIIEBAPUTEIBHON CHCTEMBI
[TumeBapenne B | [IumeBapenue B poToBOil | PackpbhiBaloT 0COOCHHOCTH MUIIIEBAPEHUS B
POTOBOM MOJOCTH MOJIOCTH. pOTOBOM MOJOCTU. Pacno3HarOT Ha HArJISTHBIX
CamonabmroieHus MOCOOUSIX OpraHbl MUIEBAPUTEITLHON
Onpenenenue cuctemsl. [IpoBoaaT 6Guonoruueckue
MOJIOKEHUS CIOHHBIX uccienoBanus. JlenarT BbIBOJIbI HA OCHOBE
KeNes. MOJIYYEHHBIX PE3yJIbTaTOB
JIBM>KEeHME rOpTaHu MpU
[JIOTaHUH.
N3ydenue nerctBus
(hepMEeHTOB CITIOHBI Ha
Kpaxmal
[IumeBapenue B | [InmeBapenue B OOBACHAIOT 0COOEHHOCTH MUIIEBAPEHUS B
KEITyIKe U | JKENyJIKe U KUIIEYHUKE. | JKeNyJKe U KulleyHuke. Pacrno3nator Ha
JIBEHAIATUIIEPCTHOMN JlaboparopHas paboTa HATJISTHBIX TIOCOOUSX OPTaHbI
KUIIIKE. [elictBue | 3yuyenue nencrBus MUIEBAPUTEIBLHON cucTembl. [IpoBoasT

(epMEeHTOB CIIIOHBI U
KEIyJOYHOTO COKa

(bepMeHTOB
KEIyJJOYHOTO COKa Ha
Oenku

OMOJIOTHYECKHUE HUCCICOOBaHMA. I[eﬂaIOT
BBIBOJIbI HA OCHOBC ITOJIYYCHHBIX PE3YJIbTATOB

BcacriBanue. Pons
TEYCHHU. OyHKIMHU
TOJICTOTO KHUIIICUHHUKA

BcacriBanue
MMMTATEIbHELIX BEIIECTB B
KpoBb. TOHKHMI U
TOJICTBIH KMIIIEUHUK.
BapbepHas poiib neueHmu.
Annennukc. [lepBas
MIOMOIIIb MPHU
IOJIO3PEHUH Ha
anIeHIAIAT

OOBACHSIOT MEXaHU3M BCAChIBAHUS BCIICCTB B
KpOBb. Pacno3HaroT Ha HarJaIssgHBIX MOCOOMAX
OpraHbl HHHleBapHTCHLHOﬁ CUCTCMBI
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Perymsanus Perymsauus OOBACHAIOT IPUHIUI HEPBHOM U T'yMOPaJIbHOU
MULIEBapEHUS MULIEBAPEHHUS. peryisiiMy MUIIEBapeHUs

OTKpBITHE YCIOBHBIX U

0€3yCIOBHBIX

pedekcoB. HepBHas u

ryMOpaJibHask PEryIsILus

NUIIEeBapeHus
I'uruena opraHoB | ['uruena nuranus. [IpuBogsT NMOKa3aTEIHCTBA HEOOXOMMOCTH
MUIIEBapEHHUS. Haubonee onacHeie coOmoIeHnst Mep MPO(UITAKTUKA HApYIICHU I
[Ipenynpexnenue KUIIeYHbIE NH(EKINn paboThl MUIIEBAPUTEIBLHON CUCTEMBI B
KEITYI0YHO-KUIIEYHbIX MIOBCE/IHEBHOM JKHU3HU
nHGpeKuni
O0men BemecTs H

Heprum (3 yaca)

OOMeH  BelecTB |
SHEPTMH — OCHOBHOE
CBOMCTBO BCeX JKUBBIX
CYIIIECTB

[lnactuueckuii u
SHEPTreTUYECKHil OOMEH.
OOMmeH OeNKoB,
yTJI€BOJIOB, JKUPOB.
OO6meH BOJIBI U
MHHEPAIBHBIX COJIEH.
@epMEHTHI U UX POJIb B
OpraHu3Me yeloBeKa.
MexaHu3MBbI pabOTHI
dhepmenToB. Pob
(hepMEHTOB B OpraHu3Me
YyeJloBeKa

Briiensiror cymiecTBeHHbIC IPU3HAKKA 0OMEHa
BEIIECTB ¥ MMPEBPAIICHUI SHEPTHU B
opranusme yesnoBeka. ONMChIBAIOT
oco0eHHOCTH 0OMeHa OeTKOB, YIIIEBOIOB,
KHUPOB, BOJIbI, MUHEPATEHBIX COJICH.
OOBACHAIOT MEXaHU3MbI pabOThI PEPMEHTOB.
PackppIBatoT poisib hepMEHTOB B OpraHu3Me
YyellioBeKa

Butamunbl BuTtamuHbl 1 UX poJb B Knaccudumupyror Butamunbl. PackpeiBator
OpraHu3Me YeloBeKa. POJIb BUTAMUHOB B OPraHU3Me YeJIOBEKa.
Knaccudukanus [TpuBOIAT HOKA3aTENHCTBA HEOOXOAUMOCTH
BUTaMUHOB. PoJib cobmoaeHust Mep npoUIaKTUKA
BUTAMUHOB B OPraHu3Me | aBUTAMHHO30B
YeJl0BeKa

DHeprosaTpaTsl OcHOBHOM U 001U OOCyK1aroT MpaBuiia paruoOHAIBHOTO MUTAHUS

YyeJloBeKa M IIHIIEBOH
paluoH

oOMeH. DHepreTuyeckas
€MKOCTh
(KaJIOpHUIHOCTD) TTHIIIH.
PannonanbHoe nuTanue.
Hopwmsl u pexnm
MUTaHUS.
JlaGopaTtopHas pabota
YcranosieHnue
3aBUCHUMOCTHU MEXTY
JIO3UPOBAHHOMN
HaArpy3Koil ¥ ypoBHEM
SHEPreTHYECKOTO
oOMeHa

IlokpoBHBIE OpraHbl.
Tepmoperyasuus.
Broinenenue (4 yaca)

IToxpossl Tena. Koxa —
Hapy)KHBIA ITOKPOBHBIN
opraH

HapyxHble MOKpOBbI
tena. CTpoeHue u
(YHKIIH KOXKH.
IIpon3BOIHBIE KOXKH.

Brigensror CYIICCTBCHHBIC ITPU3HAKU
IMOKPOBOB T€JIa, TCPMOPETYJIALUH. HpOBOI{ﬂT
OHOJIOTHYECKHUE HUCCICIOBaHUA. I[CJI&IOT
BBIBO/JIbI HA OCHOBC MOJIYYCHHBIX PC3YJILTATOB
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CamoHa0I01eHUS
N3yuenue nox srynou
THIIBHOM U JIAJJOHHOM
MMOBEPXHOCTH KHCTH.
Ornpenenenue Tumna
CBOCH KOXXHU C ITIOMOIIBIO
OymakHOM canderkn

Vxon 3a KOXKEH.
Turnesa oxexasl "
o0yBH. bone3Hn Koxu

Vxo7 3a KoxeH,
BOJIOCAMH, HOTTSMHU.
bouie3nu u TpaBMbI
KOXH. [ ' MrneHa Ko>KHpIX
MOKpPOBOB. [ 'Mruena
OJIeX bl U 00YBU

[IpuBogsT MOKa3aTenbCTBA HEOOXOMMOCTH
yX0/1a 32 KOXEH, BOJIOCAMH, HOTTSIMH, a TAK)Ke
coOII0AeHUSI IPAaBUJ TUTHEHBI

Tepmoperynsuus Poub k0xu B [IpuBoAsT nMOKa3aTENbCTBA POJIU KOKH B
opraHusma. TEPMOPET YIS, tepmoperyssinui. OCBauBarOT MPUEMBI
3akaauBaHUe 3akanMBaHUE OpPTaHU3Ma. | OKa3aHUs MEPBOM MOMOIIY IIPH TEILIOBOM U
[Tpuémer oxazanus COJIHEUHOM yJiapax, 0’Korax, 0OMOpOKEHUSX,
TIepBOM TTOMOIIN TIPH TpaBMax KOXHOTO TIOKPOBa
TpaBMax, OJKOTax,
00MOPOKCHHSIX,
npoQuiakTUKa
MOPAXKEHUIN KOXKHU
Brinenenne Brinenenue u ero Briaensior cyniecTBeHHbIE TPU3HAKH Mpoliecca
3HaueHue. OpraHel ylajaeHus MPOAYKTOB 0OMEHa U3 OpraHu3Ma.
BBIJICJICHMSL. Pacno3nator Ha TabnMIIaxX OpraHsel
3aboeBaHUs OPraHOB MOUYEBBIAEIUTEILHON cUCTEMBI. OOBICHIIOT
MOYEBBIACIIUTEIBHON POJIb BBIIEIEHUS B MTOAIEPKAHUU TOMEOCTA3a.
CUCTEMBI U UX [TpuBOIAT HOKA3aTENHCTBA HEOOXOAUMOCTH
peayNpEeKICHIE cobmoieHust Mep nMpoUIaKTUKH 3a00JIEBaHUMA
MOYEBBIJIETUTEIBHON CUCTEMBI
HepBuast cucrema (5
4acoB)
3HaueHune HEpPBHOU | 3HaYE€HHUE HEPBHOM PackppIBaloT 3HaueHHUE HEPBHOUM CUCTEMBI B
CUCTEMBI CUCTEMBI B PETYJIALINU PEryisiuuU MPOLECCOB KU3HEACITEIIBHOCTH
IIPOLIECCOB
KU3HEACSITEIIbHOCTU
Crpoenue HepBHOU | CTpoeHue HEPBHOM OrnpeaesnsroT pacnooKeHne CIIMHHOIO MO3ra
CUCTEMBI. CnunHoli | cucremsl. HepBHas Y CIIMHHOMO3TOBBIX HEPBOB. Pacno3HaroT Ha
MO3T CUCTEeMa: LIEHTpaJIbHASA U | HATJISAHBIX MOCOOUSX OpraHbl HEPBHOU
nepudepuyeckas, cUCcTeMbl. PacKpbIBalOT PYHKIIUU CLIMHHOTO
coMaTuyecKas u Mo3ra
BEreTaTUBHAS
(aBTOHOMHas1). CIUHHOM
M03r. CIMHHOMO3TOBbIE
HepBbl. DyHKIIMHU
CIIMHHOT'O MO3ra
Crpoenus  ronoBHOro | ['omoBHO# Mo3r. OTaensl | ONUCHIBaIOT 0COOEHHOCTH CTPOCHHUS
Mo3ra. @YHKIMHU | TOJIOBHOTO MO3Ta U UX TOJIOBHOTO MO3Ta U €ro oT/AenoB. PackpbiBatoT
MPOJA0JITOBATOTO U | QYHKIIIH. (G YHKIIMH TOJIOBHOTO MO3Ta M €T0 OT/EJIOB.

CpCAHCTr0 MO3ra, MOCTa
1 MO3XKCUKa

[ManbueHocoBas npoda u
0COOCHHOCTH JIBHKCHUS,
CBsI3aHHBIC C DYHKIMSIMU
MO3KEUKa M CPEIHETO
Mosra. M3ydenue

Pacno3HaroT Ha HarJIsIAHBIX MMOCOOMAX OTACIIbI
T'OJIOBHOT'O MO3ra
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pediiekcos
MPOJIOJITOBATOTO U
CpeHero Mo3ra

Oyakuuun  nepeanero | Ilepegnuii Mo3r. PackpbIiBatoT (yHKIMH MEPEIHETO MO3Tra
Mo3ra [IpomMeXyTOYHBIN MO3T.

bousbmme nostymapus

TOJIOBHOTO MO3Tra ¥ UX

GbyHKITIN
ComaTtuueckuii u | BereraruBHas HepBHas OOBSACHAIOT BIMSHUE OTJIEIIOB HEPBHOM
aBTOHOMHBI cucrema, e€ CTpOeHHE. CHUCTEMBI Ha JIEeATEIIBHOCTb OPraHoOB.

(BereTaTuBHbI) OTHIEN
bl HEPBHOW CHCTEMBI

CUMIIaTUYECKUH U
MMapacUMIIaTHYECKUI
OT/C/IBI BEreTaTUBHOM
HEPBHOM CHUCTEMBI.

Pacmo3Harot Ha HArJIAHBIX HOCOOUSIX OTJICIIBI
HEpBHOM cucteMbl. [IpoBosaT buonoruueckue
rccienoBanus. JlenaroT BRIBOABI HA OCHOBE
MOJTYYEHHBIX PE3yIbTAaTOB

CamoHabmoieH1e
[IITpuxoBoe
paszpakxeHue KOxXu
AHaJIM3aTopBbI.
Opranbt  uyBctB (5
4acoB)
AHanuzatopsl [Tonsitre 06 Brpiiensior cymecTBeHHbIE NPU3HAKU CTPOCHUS
aHaJIM3aTropax 1 QYHKIIMOHUPOBAHMSI OPTaHOB YyBCTB
3pUTENBHBIN Crpoenue 3puTenbHOro | BeIIENSIoT CylecTBeHHbIE IPU3HAKOB
aHaJIN3aTop aHaJM3aTropa CTpOEHHUS U (PYHKIIMOHUPOBAHUS 3PUTEIBHOTO
aHaJIM3aTropa
T'uruena 3peHus. | 3aboJieBaHUS OpraHOB [IpuBoasT NOKa3aTEIHLCTBA HEOOXOAUMOCTH
IIpenynpexnenue 3peHus U UX coOmoIeHHs Mep NMPO(UITAKTUKN HApYIIEHUH

rJIa3HbBIX 0OJIe3HEN

MpeynpexaeHre

3peHHSI

CiyxoBOM aHAJIM3aTOP

CiyxoBOM aHAJIA3aTOP,
€ro CTpOCHHE

BBIIENSAIOT CyIIeCTBEHHBIC TPU3HAKU CTPOCHHS
1 QYHKIIMOHUPOBAHHSI CIYXOBOTO
aHaymzaropa. [IpuBoIAT J0Ka3aTeaIbCTBA
HEOOXOAMMOCTH COOIFOICHHS MEP
pOo(GHUIAKTHKH HAPYIICHUH CITyXa

Opranel  paBHOBecus, | BectuOynspHblit BBIIenstoT CylecTBeHHbIE IPU3HAKU CTPOEHHUS

KOKHO-MBIILIEYHOE aHaynu3arop. MeleyHoe | ¥ QyHKIMOHUPOBAHUS BECTHOYISPHOTO,

4yBCTBO, OOOHsHHE H | yyBCcTBO. OcsizaHue. BKYCOBOTO U 0OOHSTEIILHOTO aHATU3aTOPOB.

BKYC Ob6onsHuE OOBACHAIOT 0COOEHHOCTH KOYKHO-MBIILIEYHOMN
YyBCTBUTEIBHOCTH. Pacnio3HaroT Ha
HATJISTHBIX OCOOUAX pa3uYHbIE
aQHaJIN3aTOPbI

Boiciast HEpPBHAaS

AeATeJIbHOCTb.

IloBenenue, mncuxmka

(5 gacoB)

Bxknaxg ore4ecTBEHHBIX
YYEHBIX B pa3zpabOTKy
YU4EHHS O  BBICHICH
HEPBHOM JEATENBHOCTU

Bknanx 1. M. Ceuenosa,
. I1. I1aBnoRa,

A. A. YXTOMCKOro u
JIPYTrUX OT€YECTBEHHBIX
YUEHBIX B Pa3pabOTKy
YYEHHs O BbICLIEH
HEPBHOU JEATEIBHOCTH

XapakTepusyroT BKJIaJ OT€YECTBEHHBIX
YUYEHBIX B pa3pabOTKy yueHHs O BbICIIECH
HEPBHOM JESITEILHOCTU

Bpoxnennsie Hu
IPHOOpPETEHHBIE

besycnoBHbIe 1
YCIIOBHBIE PEIICKCHI.

Brigensror CYIICCTBCHHBIC 0COOEHHOCTHU
MNOBCACHUA U IICUXHUKHU YCIIOBCKA. OOBACHSIOT
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MIPOrpaMMBbI ITOBEICHUS

IToBeneHue uenoBexa.
Bpoxnénnoe u
npuoopeTéHHOoe
MIOBEJICHUE

poJIb 0OyUEHUS U BOCIIUTAHUS B PA3BUTHH
MOBEJICHUS U IICUXUKHU YEJIOBEKa

COH ¥ CHOBUICHUSA

CoH u 00JIpCTBOBAHHE.
3HaveHHne CHA

XapakTepusyrot (a3sl cHa. PackpbIBaror
3HAYCHHE CHA B JKM3HU YEJIOBEKA

OcoOeHHOCTH  BBICIIICH
HEpPBHOMN JEATEIBbHOCTH

Ocob6eHHOoCTH BBICIIIEH
HEPBHOM AECATEIbHOCTU

XapakTepu3yrT 0COOEHHOCTH BBICIIEH
HEPBHOM JEATEIHHOCTU YEIOBEKA, PACKPHIBAIOT

yenoBeka.  Peub  u | yenoseka. Peus. POJIb peuu B Pa3BUTHH uelloBeKa. Bolenstor
CO3HAHMUE. [lo3naBarenbHas TUIBI ¥ BUJIBI TaMATA. OOBSICHIIOT TPUYHHBI
[To3naBaTenbHbIC nesaTenbHoCTh. IlamsaTe n | paccTpoiicTBa namstu. IIpoBosar
MIPOLIECCHI oOyuenue. Bunbl OMOJIOTUYECKOE UCCIIEIOBaHKE, JENAI0T
namstu. PaccrpoiicTBa BBIBO/IbI HA OCHOBE IOJIYYEHHBIX PE3YyJIbTaTOB
namsaTu. CrnocoObl
yIy4LICHUS TTaMSITH.
JlabopaTtopnas pabota
Onenka o0béma
KpaTKOBPEMEHHOU
MaMATH C TIOMOIIBIO
TecTa
Bous. Omonnu. | BoseBble neicTBus. OOBACHAIOT 3HAUE€HUE UHTEIJIEKTYaIbHbIX,
Buaumanue OMOLIMOHAJIbHBIE TBOPUYECKUX U ICTETUUYECKUX NMOTpeOHOCTEN B
peaxiuu. YKU3HU YeNloBeKa. BhIsABISIOT 0cOOEHHOCTH
DuU3N0IOTHYECKUE HaOJII01aTeIbHOCTU M BHUMAHUS
OCHOBBI BHUMaHMsI
JHAOKPUHHAS
cucrema (2 gaca)
Pouib SHIOKPUHHOM | OpraHbl SJHIOKPUHHOU BoiensoT cylecTBeHHbIE TPU3HAKKU CTPOCHHUS
peryisnun CHUCTEMBI U UX U QYHKIMOHUPOBAHUS OPraHOB SHJOKPUHHOMN
(GYHKLIMOHUPOBAHUE. CUCTEMBI. Y CTaHABIMBAIOT €JUHCTBO HEPBHOM
EnuHcTBO HEPBHOM U Y TYMOPAJIbHOM peryJisiiiuu
T'YMOPAJILHOM pEryJIssLun
OyHKUIHA xeie3 | Biusaaue ropMmoHOB PackppIBaroT BIMsHNE TOPMOHOB JKEJIE3

BHYTpPEHHEH Cekpeluu

JKeJie3 BHYTpEHHEH
CEKpelMH Ha YeJIoBeKa

BHYTPEHHEH CeKpeluu Ha YyeloBeKa

NuauBuayanbHoe

pa3BuTHE OpPraHU3Ma

(5 yacon)

’Kuznennnie UKL | OcobeHHOCTH Briensior cyiiecTBeHHbIE MPU3HAKU OPraHOB
Pasmuoskenue. Pa3MHOXEHHUS YEJIOBEKA. | pa3MHOXKEHHUS YeJIOBEKa

ITonoBas cucrema

ITonoBelie xene3bl U
ITOJIOBBIC KJICTKH.
ITonoBoe CO3pCBAHUC

Pa3BuTtHe 3apoppima u
wiona. bepemMeHHOCTH U
poabl

3aKOH WHIUBUIYaIEHOTO
pa3BHUTHSL.
OnnonoTBopenue u
BHYTPUYTpOOHOE
pa3ButHe. PazBurue
3apoJIbIIIa U II0JIA.
bepemeHHOCTB M pOJIbI

OnpenensroT OCHOBHBIE TPU3HAKU
O6epeMeHHOCTU. XapaKTepU3yIOT YCIOBUS
HOpPMAaJIbHOTO IPOTEKaHUs1 OEPEMEHHOCTH.
Bb11enstoT 0OCHOBHBIE 3TaIlbl pa3BUTHSA
3apOo/bIIlIa YEIOBEKA

HacaencrBennsie u
BpPOXKJICHHbBIE
3a0oiieBaHus. bosesHw,

HacnencteenHbie
3a00JIeBaHUS. Meauxko-
TCHCTUYCCKOC

PaCKpBIBaIOT BpCAHOC BJIMAHNEC HUKOTHUHA,
AJIKOT'OJISI U HAPKOTUKOB HA pa3BUTUC TIJIOJA.
HpI/IBOILSIT J0Ka3aTCJIbCTBa HCO6XO,[[I/IMOCTI/I
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NNepCaaArOIUCCAa
IIOJIOBBIM ITYTEM

KOHCYJIbTUPOBAHUE.
bepemennocts. Bpennoe
BIIMSIHUE HA pa3BUTHE
opraHu3Ma KypeHus,
AJIKOT0JIs1, HAPKOTUKOB.
WNudexnmn,
nepeaaroumecs
IIOJIOBBIM ITyTEM, UX
npodunakruka. BUY-
UHEKIHs 1 e€
npoIIaKTHKA

coOmoIeHus Mep MPOGUITAKTUKN BPEIHBIX
NPUBBIYEK, HHPEKINH, TIepeIaloInXCs
noJioBbIM myteM, BUY-undexunn.
XapakTepu3yroT 3HAYEHUE MEAUKO-
FE€HETUUYECKOT0 KOHCYJIbTUPOBAHUS /IS
IPEYNPEXICHUS HACIIECTBEHHBIX
3a00JiIeBaHM YesloBeKa

Passurne pebenka | Poct u pa3Butue OnpenensitoT BO3pacTHbIE 3Tallbl pa3BUTHUS
rociie poxaeHus. | ped€Hka rnocie 4yesoBeKa. PacKpbIBalOT CyTh OHATUI
CraHoBieHue POXKICHUS. «TEMIIEPAMEHT», «UEPThI XapaKTEPA»
nnyHocTH. HMHTepecsl, | Temnepament. YepTsl

CKJIOHHOCTH, xapakrepa. MaauBug u

CIOCOOHOCTH JUYHOCTb

O06o0uieHne Ananranus opranusma K | [IpuBoasT qokazarenbCcTBa B3aMMOCBSI3U

MIPUPOJTHON U
COLMAJIBHOM Ccpefie.
[Monnepxanue
3I0pOBOTO 00Opa3a KU3HU

YeJIOBEKa U OKPYXKAIOIIEH Cpeibl, 3aBUCUMOCTH
3/I0POBBS YEJIOBEKA OT COCTOSHUS
OKpYXKarolen cpeibl, HEOOXOUMOCTH 3aIUTHI
cpenbl 0OMTaHMS YeToBeKa. XapaKTepU3yoT
MECTO M POJIb YeJIOBEKA B MPUPO/IE.
3aKperuIsoT 3HaHus O MpaBUiIax MOBEICHUS B
npupozae. OcBauBarOT NPUEMBI PAllUOHATILHOM
opraHu3anuu Tpyaa u otabixa. [IpoBoast
HAOJIFOIEHUHN 3a COCTOSSHUEM COOCTBEHHOTO
opraHusma

Hroro: 64 + 6 gacos
pe3epBHOI0 BpeMeHHU

9 kjacc

Tema

Conep:xanue

XapakTepucTHKa BU/I0B
AeATEJHLHOCTH y4alMXcsl

BBenenue (3 vaca)

buonorus — Hayka o
JKUBOU MPUPOJC

buonoruss — Hayka o
YKUBOU MIPUPOJIE. 3HAUEHUE
OMOJIOTUYECKUX 3HAHUH B
COBPEMEHHOM KU3HHU.
IIpocdeccun, cBsizaHHbIE C
Ouonoruei

OnpenenstoT noHATUs, GOPMUPYEMBIE B XOJI€
U3YYCHUS TEMBI: «OUOJIOTHUSY, «MUKOJIOTHUSY,
«OpUOJIOTHUSY, «aTTBTOJIOTUS,
«Majaeo000TaHUKAY, «KTEHETUKAY,
«Onopu3nKa», «OMOXUMUS,
«paaroOHONIOTH», KKOCMUYECKAs
Ouomnorusy. XapakTepusyroT OUOJIOTHIO Kak
HAyKY O JKUBOH mpupoje. PackpbiBator
3HaueHUE OMOJIOTHUECKUX 3HAHH B
COBpEMEHHOM ku3HU. [IpuBoAiT puMepsI
npodeccuii, CBSI3aHHBIX C OUOJIOTHEH.
becenyror ¢ okpyxarommmu
(poACTBEHHUKAMH, 3HAKOMBIMH,
CBEPCTHHUKAMH) O MPOECCHSIX, CBI3AHHBIX C
ouonorueil. ['0TOBSAT mpe3eHTauu o
npodeccusx, CBsI3aHHBIX ¢ OMOJIOTHEH,
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HCIT0JIb3Yd KOMIIBIOTCPHBIC TCXHOJIOTUH

Mertoasl ucciaeIoBaHus
B OnoJioruu

ITonatue o Hayke. MeTo bl
Hay4HOT'O IIO3HAHUS.
Oranel HAy4YHOTO
UCCIIEJOBAHM

OnpenenstoT noHATHSA, GOPMHUPYEMBIE B X0O/1€
U3YUYCHHS TEMBIL: «HAYKa», KHAYIHOE
UCCIICIOBAaHHEY, «HAYYHBI METO»,
«HAy4YHBIN (BaKT», «HAOIIOIEHUEY,
«OKCIEPUMEHT», «TUTIOTE3a», «3aKOHY,
«Teopus». XapakTepu3yloT OCHOBHBIC
METO/Ibl HAYYHOT'O MTO3HAHUS, STAITbI
Hay4HOro uccienoBanusa. CaMoCTOATEIEHO
bopMyIHpYIOT POOIEMBI HCCIEIOBAHUSL.
CocTaBisI0T NO3TANHYIO CTPYKTYPY
OyZyIIero caMoOCTOSITEIHOTO HCCIEAOBAHUS

CylIHOCTb KU3HU U
CBOIICTBA JKMBOTO

CylniHoCTh MOHATHS
«oku3Hb». CBOMCTBA
JKUBOTO. YPOBHU
OPraHu3aIuy KUBOU
TIPUPOIBI

Onpenenstor NOHATUS, POPMUPYEMBIE B XOJI€
U3YYEHUS TEMBI: OKU3HBY, <CKU3HEHHBIE
CBOMCTBAa», «OMOJIOTHUYECKUE CUCTEMBIDY,
«0OMEH BEILIECTBY», «IIPOIECCHl OMOCUHTE3a U
pacnaznay, «pa3IpakuMOCTb,
«Pa3MHOXKEHHE», «HACIIEJICTBEHHOCTbY,
«U3MEHYUBOCTBY, «Pa3BUTHE», KYPOBHU
OpraHu3aiuy >KUBoro». /larmt
XapaKTePUCTUKY OCHOBHBIX CBOMCTB KHMBOTO.
OOBACHSAIOT IPUYMHBI 3aTPYIHEHUH,
CBSI3aHHBIX C OTPE/IEIICHUEM TTOHATHUS
«oKu3HbY. [IpuBOSAT MpUMeEpbI
OMOJIOTUYECKHUX CHCTEM Pa3HOTO YPOBHS
opranuzamnuu. CpaBHUBAIOT CBOMCTBA,
MPOSBIISONINECS Y 00BEKTOB KUBOU U
HEKHBOUW TPUPOIbI

MouJiekyJIspHbIT
YPOBEHb
(10 gacos)
MouiekynspHbIii OO01as XxapakTepucTuKa Onpenenstor noHATUs, GopMUpyeMbIe B X0OJI€
YpOBEHb: 0011ast MOJIEKYJIIPHOTO YPOBHS U3YYEHHUS TEMBI: «OpPraHUYECKHUE BEIIECTBAY,
XapaKTepUCTUKA OpraHu3aIiK KUBOTO. «OeNKn», «HYKJICHHOBBIE KUCIOTHIY,
Opranuyeckue BEIIEeCTBA: | «YIJIEBOJBIY, «OKUPBI (JIUMHUIbI)»,
OenKU, HyKJIIEMHOBBIE «OUOTIOTUMEPBD, «KMOHOMEPBD.
KUCJIOTBI, YTIIEBOIBL, )KUPHI | XapaKTepU3yIOT MOJIEKYISPHBIA YPOBEHb
(nunuaet). buononumMepsl. | opranuzanuu xKUBoro. OMUCHIBAIOT
Monomepsl 0COOCHHOCTHU CTPOCHHS OPraHUYEeCKUX
BEIIECTB Kak O0MononuMepoB. OObSICHIIOT
MPUYUHBI U3YYEHUS CBOWCTB OPraHUYECKUX
BEILIECTB UMEHHO B COCTaBE KIIETKH;
pa3HooOpa3us CBOMCTB OHOIMOIUMEPOB,
BXOJISIIIIUX B COCTaB )KUBBIX OPTaHU3MOB.
AHaNMM3UPYIOT TEKCT y4eOHUKA C LETbI0
CaMOCTOSITEIbHOTO BBISIBJICHUS
OMOJOTUYECKUX 3aKOHOMEPHOCTEMH
VYrneBobl YrneBoasl. YraeBosl, win | OnpenenstoT MoHATHs, GOpMUPYEMBIE B X0

caxapusl.
MoHocaxapuasl.
Jucaxapupl.
[Tonucaxapu st

W3YYEHUS TEMBI: «YIJIEBOJbI, WIIN
caxapupl», «<MOHOCAXapUIbD»,
«Icaxapuably, «IoJiMcaxapuby, «pudo3ay,
«I€30KCUPU003a», «TIIOK03a», «PPYKTO3a»,
«TraNlakTo3ay, «caxapo3ay, «MajbTo3ay,
«JIAKTO3a», «KKpPaxmaln, «IITUKOTEH,
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«XUTHH». XapaKTepU3yIOT COCTaB U
CTPOCHME MOJIEKYJI YTIIE€BOIOB.
YcTaHnaBnMBarOT IPUYMHHO-CIIEICTBEHHbBIE
CBSA3M MEXKy XUMUYECKUM CTPOEHHUEM,
CBOMCTBaMU U (DYHKUMSAMHU YTIICBOJIOB Ha
OCHOBE aHaJIM3a PUCYHKOB U TEKCTOB B
yuebHuKe. [IpuBoasaT npumeps! yriaeBoaos,
BXOJIIIIMX B COCTaB OPraHU3MOB, MECTA UX
JIOKAJIM3aIK U OMOJIOTHYECKYIO POJIb

JInnmuael

JIunuael. XKupsl.
I'opmonsbl. @yHKIIMN
JIMIIHJIOB: DHEPTETHYECKas,
3aracaronias, 3amuTHas,
CTpOUTENbHAS,
peryisiTopHas

Onpenensror MoHATHSA, GOPMHUPYEMBIE B XOJ1€
U3YUYCHHSI TEMBI: «JTUITHIBD», <OGKUPBD,
«TOPMOHBI», «3HEpreTnyeckas GyHKIHs
JUIHUI0BY, «3anacaromas QyHKuus
JMIHAIOBY, «3aIIUTHAs (PYHKIHS JTUITHAIOBY,
«cTpouTenabHas GYHKUUS JTUIHI0BY,
«perynsTopHas GyHKUUS TUIUA0BY. JlatoT
XapaKTEPUCTUKY COCTaBa U CTPOEHUS
MOJIEKYJI JTUMHUI0B. Y CTaHABIINBAIOT
NPUYHHHO-CJICICTBEHHBIE CBSI3H MEXTY
XHUMHAYECKHM CTPOCHHEM, CBOMCTBAMU U
(GyHKIMSIMH YTTIEBOJIOB Ha OCHOBE aHalIn3a
PUCYHKOB H TEKCTOB B yueOHwHKe. [IpuBosT
IPUMEPHI JTUIHJIOB, BXOISIINX B COCTaB
OpPraHU3MOB, MECTA UX JIOKAJIU3ALNN U
OroJIoTHYeCcKyI0 poiib. OOCYXIaroT B Kilacce
Ipo0JIeMBbl HAKOIUIEHUS )KUPOB OpraHU3MaMHU
B LIEJIIX YCTAHOBJICHUS IPUYUHHO-
CJICZICTBEHHBIX CBSA3€H B IPUPOJE

CocraB u cTpoeHHe
OCJIKOB

CocTaB u cTpoeHHe
0enxkoB. benku, nin
npoteuHbl. [IpocThie u
CJIOJKHBIE OEJIKH.
AMMHOKHCJIIOTBI.
[TonmunenTtun. [lepBuunas,
BTOPHUYHAsI, TPETUYHAS 1
YEeTBEPTUYHAS CTPYKTYPbI
6enkoB. Jlenarypanus
Oenka

OnpenensroT MOHATHS, POPMHPYEMBIE B XOJ1€
U3YUYCHHSI TEMBI: «OCIKHU, WU TIPOTCHHBD,
«IIPOCTHIC U CIIOXKHBIC OCITKI,
«aMUHOKHCIIOTBI», «IIOJUTICITHID,
«TIEpPBUYHAS CTPYKTYpa OCIIKOBY,
«BTOPUYHAS CTPYKTYpa OCIKOBY, «TPETUYHAS
CTPYKTypa OCIKOBY, «4€TBEPTUYHAS
CTPYKTypa OeiKoB». XapaKTepU3YIOT COCTaB
U CTPOCHUE MOJICKYJ OCJIKOB, IPUYHHEI
BO3MOJKHOTO HapYIICHUS IPUPOIHOM
CTPYKTYpHI (IeHaTypalun) OeIKOB.
[TpuBOAAT pUMEPHI ICHATYPALIUU OEJIKOB

OyHKIUU OENKOB

OyHKIMU OENIKOB:
CTpOUTENbHAS,
JIBUTATeNbHAs,
TpaHCIIOPTHAS, 3al[UTHAS,
perynsTopHas,
CHTHaJbHasl,
SHEepreTHYecKas,
KaTaJINTHYECKas

YcTaHaBIUBAIOT IPUYNHHO-CIICICTBEHHBIC
CBSI3U MEX/y XUMUYECKUM CTPOCHHUEM,
CBOWCTBaMU U (QYHKIHSIMU OCITKOB Ha OCHOBE
aHaJM3a PUCYHKOB U TEKCTOB B YUEOHUKE.
[IpuBOasT IPUMEPHI OENKOB, BXOAAILINX B
COCTaB OPraHM3MOB, MECT MX JIOKATH3ALUHN U
OMOJIOTHYECKOH pOJTU

HYKJ'ICI/IHOBBIC KHUCJIOTBI

HyxkiienHOBbBIE KUCIIOTHI.
Jle30KkcuprOOHYKIIEHHOBAs
kucioTa, win JITHK.
PubonyknenHoBas
kuciora, wiu PHK.
ABOTHCTBIC OCHOBAHMSI:

OnpenenstoT noHATHA, GOPMHUpPYEMBIE B X0/1€
W3YYEHUS TEMBI: «HYKJIEHHOBAS KUCIOTa,
«1€30KCUPUOOHYKIEMHOBAS KUCIIOTA, HITH
JHK», «puboHyKIIenHOBas KMCIOTA, WK
PHK», «a30TucTbIe OCHOBAHUSY, «aICHUHY,
«TYaHUHY, IIUTO3UHY», KTUMUHY, KyPaILlUI»,
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aJICHUH, I'yaHUH, LINTO3UH,
TUMUH, YPaLUJI.
KomrutemeHTapHOCTb.
Tpancnopraas PHK
(TPHK). Pubocomnas PHK
(pPHK).
WNudopmanmonnas PHK
(nPHK). Hykneotun.
JIBoiiHas cipalib

«KOMIUIEMEHTApHOCTHY, «TpaHcnopTHas PHK
(TPHK)», «pubocomuast PHK (pPHK)»,
«unpopmanonnas PHK (uPHK)»,
CHYKJIEOTU», «aBOMHas criupaiib JJHK».
JlaroT XapakTepUCTUKY COCTaBa U CTPOCHUS
MOJIEKYJI HYKJIEMHOBBIX KUCJIOT.
YcTaHnaBnuBarOT NPUYMHHO-CIIEICTBEHHbBIE
CBSA3M MEXKy XUMHUYECKUM CTPOEHHUEM,
CBOMCTBaMH U (DYHKIUSMHU HYKICHHOBBIX
KHCJIOT HAa OCHOBE aHaJln3a PUCYHKOB U
TEKCTOB B yueOHuke. [IpuBoaar npumepsl
HYKJIEMHOBBIX KUCJIOT, BXOJSIINX B COCTaB
OpPraHU3MOB, MECT UX JIOKAJIN3allUU U
ounosiornueckoit posin. COCTaBISAIOT TUIaH
naparpada ydgeOnuka. Permator
Ouosoruyeckue 3a1auu (Ha MaTeMaTUYECKUI
pacuer; Ha MpUMEHEHUe IPUHIKIA
KOMIIJIEMEHTAPHOCTH)

AT® u gpyrue
OpraHu4ecKre
COEJIMHEHUS KIIETKU

Anenosuntpugocdar
(ATD).
Anenosunaudocdar
(AID).
AnenosnaMoHoocdar
(AMO).
Makpospruueckas CBs3b.
Butamunst
AKUPOPACTBOPUMBIE U
BOJIOPaCTBOPUMBIE

OnpeneNsroT MOHATHS, POPMUPYEMBIE B XOIC
W3Y4YeHUS TEMBI: «aeHo3uHTprdochar
(AT®D)», «anenozunnudocdar (ALD)»,
«aneno3zuaMoHopochar (AMD)»,
«MaKpOIPTHUYECKAs CBSI3bY,
«OKUPOPACTBOPUMBIE BUTAMUHBIY,
«BOJIOPACTBOPUMBIE BUTAMUHBD.
XapakTepusyloT COCTaB U CTPOEHUE
MoJiekyiisl AT®. [IpuBoasT npumepsl
BUTAaMUHOB, BXOJSIIUX B COCTaB OPraHU3MOB,
1 UX OMoJorudeckoit poiu. ['oToBsT
BBICTYIIEHUE C COOOIIIEHUEM O POJIH
BUTaMUHOB B ()YHKIIMOHUPOBAHUU
opraHu3Ma uejoBeka (B TOM YHUCIIe C
UCIOJIb30BAaHUEM KOMITBIOTEPHBIX
TexHoJIorui). OOCYKIAI0T pe3yIbTaThl
paboThI C OJTHOKIACCHUKAMHU

buonoruueckue [Tonsitue o katanuzatopax. | OnpenensoT noHATus GopMUPYEMBIE B X0OJ1€
KaTaJau3aTOphI buonoruueckue U3YYEHHUS TEMBI: «KaTaJIu3aTopy, «hepMeHT»,
Katanu3aTopel. DepMeHT. | «KO(EepMEHT», «aKTUBHBIN IICHTP
Kodepment. AKTuBHBIN dbepmenTay. XapakTepusyroT poiib
HeHTp hepmeHTa. OMOJIOTUYECKHUX KaTaIU3aTOPOB B KIIETKE.
JlaboparopHas paboTa OnuceIBarOT MeXaHU3M padoThl (PEPMEHTOB.
Pacmennienue nepokcuaa | IlpuBoasat mpumeps! epMEHTOB, HX
BO/I0poJia pepMEHTOM JIOKAJIU3aIMK B OpraHu3Me U X
KaTana3zou OMONOTUYECKON POIH. Y CTaHABIUBAIOT
MPUYUHHO-CIIE/ICTBEHHBIE CBSI3U MEXKTY
6enKoBO PUPOa0H PepMEeHTOB U
ONTUMAIFHBIMU YCIOBHUSIMH HX
¢dbyakuronupoBanus. OTpabaThIBAIOT YMEHUS
dbopMynupoOBaTh TUMOTE3bI, KOHCTPYHUPOBATH,
MPOBOJNTH IKCIIEPUMEHTHI, OIEHUBATH
MOJIy4YeHHBIC PE3yAbTaThl HA OCHOBE
coJiepKaHus 1abopaToOpHOM paboThI
Bupycsr Bupycer. Kancun. OnpenenstoT moHATHS, GOPMUPYEMBIE B XOJI€

Camoc60opka BUPYCHBIX

HU3YUCHUA TCMbI: KBUPYCBD», «KaIllCUI»,
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yactul. [{uki pazsutus
BHUpYycCa

«camocOopkay. XapakTepu3yrT BUPYChI KaK
HEKJIETOUHBIEC ()OPMBI JKU3HHU, OMTUCHIBAIOT
UK pa3BUTHA BUpyca. OMHUCHIBAIOT OOLIHIA
IIJIaH CTpOeHus BUPYcoB. [IpuBondar
IpUMeEpPbI BUPYCOB U 3a00JICBaHUM,
BBI3bIBaEMBIX NUMHU. OOCYKIAI0T MPOOIEMBI
POMCXOXKACHUS BUPYCOB

O6o06maromuit ypok

OnpenensroT MOHATHSA, CPOPMUPOBAHHBIE B
X0JI€ U3y4eHUs TeMbl. J{aloT OLIeHKY
BO3PaCTAIOILIEH POJIM €CTECTBEHHBIX HAYK U
Hay4YHBIX UCCJIEA0BAHUN B COBPEMEHHOM
MUpE, TOCTOSSHHOMY MPOIIECCY 3BOJIIOLNN
Hay4yHOro 3HaHHs. OTpabaThIBAIOT YMEHUS
(bopMynupoBaTh rMNOTE3bI, KOHCTPYHUPOBATH,
IIPOBOJIUTH SKCIIEPUMEHTHI, OIICHUBATh
NOJIyYE€HHBIE PE3YJbTaThl

Kuierounsblii ypoBeHb
(14 gacos)

Kiterounslii ypoBeHb:
oOmras XxapakTepucTukKa

OO61as XxapakTeprucTUKa
KJIETOYHOTO YPOBHS
OpraHu3aIuy >KHUBOTO.
Kiterka — cTpykrypHas u
(hyHKIIMOHANTbHAS €TMHUIIA
JKU3HH. XUMHYCCKHM
COCTaB KJIETKH. MeToIbI
M3Yy4YEHUS KIICTKH.
OCHOBHBIC ITOJIOKCHHS
KJIETOYHOU T€OpUHU

Onpenenstor moHATUS, GOPMUPYEMBIE B XOJI€
W3YYEHUS TEMBI: «KJIETKa», «METOIbI
W3YYCHUS KIIETKW, «CBETOBAs
MHUKPOCKOTIHS, «3JIEKTPOHHAS
MUKPOCKOTIHSD, «KJIETOYHASI TEOPHSI».
XapakTepusyloT KIETKY KaK CTPYKTYPHYIO U
(GYHKIMOHATBHYIO €UHUILY )KU3HU, €€
XUMHYECKUN COCTaB, METO/IbI U3yUECHHUS.
OOBACHAIOT OCHOBHBIE TIOJIOKEHUS
KJIETOYHOU Teopur. CpaBHUBAIOT MPUHITUIIBI
paboThl U BO3MOKHOCTH CBETOBOII U
AJIEKTPOHHOUM MUKPOCKOITUYECKON TEXHUKU

OO011me cBeneHus o
KkieTkax. Kimerounas
MeMOpaHa

OO01ue cBeneHus o
CTPOEHHUU KJIETOK.
Huromnazma. Sapo.
Opranoussl. MemOpaHna.
Kierounas memOpana.
darommros. [ImHonuTo3

OmnpenenstoT MOHATHs, GOPMUPYEMBIE B XOJIE
U3yYEHUS TEMBI: IIUTOILIA3Ma», «SIAPO»,
«OPTraHOUIBI», KMEMOpaHay, KKIETOYHAS
MeMOpaHay, «(aroIuTo3», «IIHHOLIUTO3).
XapakTepu3yIoT U CPaBHUBAIOT IPOLECCHI
¢aronuro3a 1 TUHOIMTO3a. ONUCHIBAIOT
0COOCHHOCTH CTPOCHUS YacTei U
OpPraHOMJIOB KJIETKHU. Y CTAHABJIMBAIOT
PUYNHHO-CJICICTBEHHBIE CBS3U MEXTY
CTPOEHHEM KJICTKH U OCYIECTBICHUEM €IO
IpoLeccoB (GaronuTo3a, CTPOCHUEM U
(GYHKIUSAME KJIETOYHOH MEMOpPaHHBI.
CocTaBasioT miad naparpaga

Snpo

Snpo, ero ctpoenue u
(YHKIIMH B KJIETKE.
[IpokapuoTsl. DyKapuOTHI.
XpOMOCOMHBII Habop
KJIETKH

OnpenenstoT NoHATHA, GOPMHUPYEMBIE B X0/1€
U3YUYCHHS TEMBI: «IIPOKAPHOTHI»,
«QYKApUOTBI», «XPOMATHH», «XPOMOCOMBI»,
«KapHOTHUI», KCOMATUYECKUE KIETKN,
«IUIIIOUTHBIA HA0OP», «TOMOJIOTHYHBIE
XPOMOCOMBI», «TaIIOUIHBIH HAbOp
XPOMOCOM», «TaMEThI», «SIAPBILIKOY.
XapakTepusyroT CTPOEHUE s1/ipa KIETKH U €ro
CBS3M C DHAOIIA3MaTHUYECKON CETHIO.
Pemrarot 6uonoruyeckue 3agauu Ha
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OTIPEICIICHNE YUCIIa XPOMOCOM B
TaruIONIHOM | TUTUIOUIHOM Habope

OHjponiaa3MaTH4ecKas
ceTb. PHOOCOMEL
Kommiekc IN'ob k.
JIn30coMBI

OHjponaa3MaTH4ecKast
ceTrb. PHOOCOMEL.
Kommiexc I'ob k.
JIn3ocoMbI

OnpenenstoT noHATHSA, GOPMHUpPYEMBIE B X0/1€
M3YYEHUS TEMBI: «3HJI0IUIa3MaTUYECKas
CETb», «PUOOCOMBI», «KOMILIEKC ["0Ib K1Y,
«JIU30COMBI». XapaKTepU3yIlOT CTPOECHUE
NIEPEYUCIIEHHBIX OPraHOU/IOB KJIETKH U UX
¢GyHKIMHN. Y CTaHABIMBAIOT IPHYMHHO-
CJIEICTBEHHBIE CBSI3U MEXK]Ly CTPOECHUEM U
(GyHKIUSIME OMOJIOTHYECKUX CHCTEM Ha
npuMepe KIETKH, €€ OpraHOUJ0B U
BBINIOJIHSAEMBIX UMM (pyHKIIMI. PaboTatoT ¢
WUTIOCTpALMSIMU Y4eOHHKA (CMBICIIOBOE
YTEHUE)

MurtoxoHIpun.
ITmactuaer. KneTtouHsIi
LEHTP.

OpraHouibl IBIKCHHUS.
KieTounsie BKITIOUEHUS

Muroxonapuu. Kpucrtsl.
IInacTuapl: TEMKOMIACTHI,
XJIOPOIUIACTHI,
XpoMoriacTsl. [ paHsbl.
KneTtounsrit eHTp.
[uTockener.
MuxkpoTpyOOUKH.
LenTpuonu. Bepereno
neJeHus. PecHIUKH.
Kryruku. Knerouneie
BKJIFOYEHUS

Onpenenstor NoHATUS, POPMUPYEMBIE B XOJI€
W3YYCHUS TEMBI: K\MUTOXOHPUI», KKPUCTHI»,
«IIACTUIBDY, «JIEHKOIIIACTERI,
«XIJIOPOTUTACTBIY, «XPOMOILIACTBD), «TPAHBD»,
«KIICTOYHBIN IIEHTPY», KIIUTOCKEIIETY,
«MUKPOTPYOOUKH», KIICHTPUOJINY», «BEPETCHO
NETICHUSD», «PECHUYUKI, <OKTYTHK,
«KIICTOYHBIE BKITFOUEHHS. XapaKTePU3yIOT
CTPOCHHE TIEPEUNCIIEHHBIX OPTaHOUIOB
KJIETKU ¥ UX QYHKIHUH. Y CTaHABIUBAIOT
MPUYNHHO-CJICICTBEHHBIE CBSI3U MEXKTY
CTPOCHHEM M (PYHKITUSIMH OUOJIOTUISCKUX
CUCTEM Ha IpUMepe KIETKHU, €€ OpPraHOU 0B
Y BBHITIOJIHsIEMBIX UM (yHKIMHA. PaboTator ¢
WUTFOCTPALMSIMU yueOHHMKA (CMBICIIOBOE
YTCHUE)

Oco0eHHOCTH CTPOEHHUS
KJIETOK DYKapHOT U
MIPOKApUOT

[IpokapuoThl. DyKapuOTHI.
Anaspo06b1. Criopsl.
YepThl CXOACTBA U
pa3nuuus KJIETOK
IPOKAPUOT U DYKAPHOT.
JlaGopaTtopHas pabota
PaccmaTtpuBanue KieTok
OakTepuil, pacTeHUul u
KUBOTHBIX M1O]]

OnpenenstoT noHATUs, GopMUPyEMbIE B X0OJI€
U3YYEHUS TEMBI: IIPOKAPHOTHI,
«QYKapHUOTHI», «aHAIPOOBI), «CIIOPHDY».
XapakTepusyroT 0COOEHHOCTH CTPOCHHS
KJIETOK MPOKapHOT U 3yKapuoT. CpaBHUBAIOT
0COOCHHOCTHU CTPOCHHUS KIJIETOK C LIEJIbIO
BBISIBJICHHSI CXOJICTBA U Pa3IUYHs

MHKPOCKOTIOM
O6o06maromuit ypok
AccuMumsnus u AccuMmsinus. OnpenenstoT NOHATUA, GOPMHUPYEMBIE B X0J1€
JTMCCUMMIIALIUS. Juccumunsanus. U3yUYCHHS] TEMBI: «ACCUMMIISLISY,
Mertaboausm Mertaboausm «TUCCUMUWISILIASA», «META00IU3M.
OO6cyx a0t B Ki1acce MpoOIeMHbIe BOIPOCHI,
CBSI3aHHBIE C MPOLIECCAMU OOMEHa BEILIECTB B
OMOJIOTHYECKUX CUCTEMAX
DOHepreTUYecKuii HenonHoe kucnopoiHoe OnpenenstoT noHATHA, GOPMHUpPYEMBIE B X0/1€

00OMEH B KJIETKE

(hepMeHTaTUBHOE
pacllerIeHUe TIIH0KO3bI.
I'muxonus. ITonHoe
KHUCJIOPOJTHOE

N3YUCHUSA TCMbI: «HCIIOJIHOC KHUCIIOPOAHOC
(I)CpMCHTaTI/IBHOe PaCIICIVICHUEC I'TTFOKO3bI»,
«TJIMKOJIN3», «ITOJIHOC KUCJIOPOJHOC
PACHICIVICHUC TJIFOKO3bD), «KJICTOYHOC
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pacHICIUICHUE TIFOKO3BI.
Knerounoe npixanue

JBIXaHUEY». XapaKTePU3YIOT OCHOBHBIC TAIIbI
HHEPreTUYECKOTro 0OMEeHa B KJIETKaxX
opran3MoB. CpaBHHBAIOT SHEPTETUICCKYIO
3P PEKTUBHOCTH TIMKOJIN3A U KIETOYHOTO
JIBIXQHUS

dorTocunTes u
XEMOCHHTES

3HavyeHue POTOCHHTE3A.
CaeroBas (aza
¢dotocunTe3a. TemHOBas
¢aza poTocuHTE3A.
@DOTOJIN3 BOJIBIL.

XemocuHTe3. XeMOTpOQHI.

Hutpudunupyromme
OaxTepun

OnpenensroT moHATHSA, GOPMHUPYEMBIE B XOJ1€
U3yUYCHHS TEMBI: «CBeTOBas (haza
dorocuHTEe3a», «TeMHOBas (a3a
dorocunTe3a», «(HOTONNU3 BOABIY,
«XEMOCHHTE3», «XeMOTPO(]EI»,
«HUTPUGUIIPYIONTHE OaKTEPUI.
PackpsiBatoT 3HaueHue GpoTOCHHTE3A.
XapakTepu3yloT TEMHOBYIO 1 CBETOBYIO
da3bl poTocuHTE3A 1O CXEeMe, MPUBEICHHOM
B yueOHMKe. CpaBHUBAIOT IPOIIECCHI
¢doTocuHTE3a M XeMocHuHTe3a. Permator
pacueTHbIe MaTeMaTUYeCKHe 3aauH,
OCHOBaHHbIE Ha (PaKTUYECKOM
OMOJIOTHYECKOM MaTepuae

ABTOTpOGBI U
reTepoTpodbl

ABTOTPOBI.
I'erepoTpodsr.

®otoTpodsl. XeMOTPOPHI.

Canpodwurtsl. [Tapa3uTsl.
T'ono3oiiHOE MuTanue

Onpenenstor MoHATUS, GOPMUPYEMBIE B XOJI€
W3YYEHUS TEMBI: «aBTOTPO(BI»,
«reTepoTpo e, «HoToTpOdHI»,
«XEeMOTPO(DBI», «canmpodUTH, «ITAPaA3UTHD»,
«roJi030iHOE nMUuTaHue». CpaBHUBAIOT
OpraHu3MBI [0 CTIOCO0Y MOJTyUEHUs
NUTaTeNbHbIX BemecTB. COCTaBISIIOT CXeMY
«Knaccudukarnus opraHu3MoB 10 CIoco0y
MUTAHUSD C IPUBEICHUEM KOHKPETHBIX
MIPUMEPOB (CMBICIIOBOE YTEHUE)

Cunres O€JIKOB B
KJIETKE

Cunre3 O€JIKOB B KJIETKE.
T'en. I'eneTueckul Kox.
Tpunner. Konon.
Tpanckpunuus.
AHTHUKOJIOH. TpaHcasaus.
Ilonmncoma

OnpenenstoT noHATUs, GopMUPYyEMbIE B X0OJI€
U3YYEHUS TEMBI: «T€H», «T€HETUUECKHI
KO, «TPUILIET», «KOJOHY,
«TPAHCKPUIILIUSD», KAHTHUKOJIOH,
«TPAHCISALHUA», KIIOTUCOMAY.
XapakTepusyloT MPOLIECCHI, CBA3AHHBIE C
OurocuHTe30M Oenka B KieTke. OMHUChIBAIOT
MPOLIECCHI TPAHCKPHUIILIMU U TPAHCIISIIAN
MPUMEHSISI IPUHIUIT KOMITJIEMEHTAPHOCTU U
TEHETHYECKOT0 KO/Ia

JleneHue KISTKHU.
MwuTto3

JKU3HEHHBIN UK KIETKH.

Murto3. UHTepdasa.
IIpodaza. Meradasa.
Anadasza. Tenodasa.
Penynnukanus.

Xpomaruael. LlenTpomepa.

Bepereno nenenus

OnpenenstoT NoHATUA, GOPMHUPYEMBIE B X0J1€
U3y4YEHUS TEMBI: KMHUTO3», KHHTep(a3zay,
«tpodazay, «metadaszay, «aHadaza,
«renodazay, «peryrIKalnus»,
«XpOMAaTUIBI», «LIEHTPOMEPAY, «BEPETEHO
JeNIeHUs». XapaKTepu3yloT OHOJIOTHYECKOe
3HaYeHHne MUT03a. OMUCHIBAIOT OCHOBHBIE
¢a3bpl MUTO3a. YCTaHABIMBAIOT PHUUHHO-
CJICZICTBEHHBIE CBSI3U MEXKY
IPOJOJKUTEIBHOCTBIO JICIEHUS KIIETKU U
POJOJDKUTEIHHOCTHIO OCTAJIBHOTO MEPHOAA
KU3HEHHOTO LIUKJIA KICTKH

O6o06maromuit ypok

Opranu3mMeHHbIN
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ypoBeHb (13 yacoB)

Pazmuoxxenue
OPraHu3MoOB

OOm1ast xapakTepuCTUKA
OpPraHW3MEHHOTO YPOBHSI.
Pa3zmHoxenue
opraHusmoB. becrnosoe
pPa3MHOKEHHE.
IToukoBanue. Jlenenue
Tena HajBoe. Cropsl.
BereraTtuBHoe
pa3smHoxenue. [lonoBoe
pa3MHOXEHHE. ['aMeThl.
I'epmadpouTsl.
CeMeHHHKH. SIMYHUKH.
CriepMaTo30u/IbI.
SinexneTkn

Onpenensror noHATHSA, POPMHUPYEMBIE B X01€
U3Y4YCHUS TEMBI: «PA3MHOKECHHUE
OPraHu3MOBY, «OECIOJIOE PA3MHOKEHHUEY,
«IIOYKOBAHUEY, ICTICHUE TENA», «CIIOPBI»,
«BETE€TATUBHOE PA3MHOKEHHUEY, «I10JI0OBOE
Pa3MHOKEHHUE, «TaMETHD»,
«repMappOAUTHD», «CEMEHHUKN,
«IMYHHUKN», «CIIEPMATO30UbD»,
IAUEKIETKHY. XapaKTepU3yroT
OpPraHW3MEHHBIN YPOBEHb OpraHU3ALNH
YKUBOTO, MPOIIECChl OECIOJIOr0 U MOJOBOTO
Pa3MHOXKEHHUs], CpaBHUBAIOT UX. ONUCHIBAIOT
CIOCOOBI BEr€TaTUBHOTO Pa3MHOKEHHUS
pacreHuii. [IpuBOAAT IpUMeEpPHI OPraHU3MOB,
Pa3MHOXKAIOIIMXCS TIOJIOBBIM U O€CIOJIBIM
IIyTEM

Pa3zButHre noiaoBbIX
KJIETOK. Melo3.

Craauu pa3BuTHs
MOJIOBBIX KJIETOK.

Omnpenenstor MoOHATUS, POPMUPYEMBIE B XOJI€
M3YYEHUS TEMBI: «TAMETOTEHE3», KIEPHO

OmnonoTBopeHne l'amerorenes. [lepuon Pa3MHOKEHUS, KIEPUOJ POCTa», KIEPHO]T
pa3MHoxenus. [lepuon CO3peBaHus», «mMeno3 Iy, «menos 11y,
pocra. [lepuog «KOHBIOTAIUA», «KKPOCCUHTOBEPY,
co3peBaHus. Meilo3: Meno3 | «HampaBUTEIIbHBIE TEIBLAY,
I u meiio3 II. Konbroranus. | «0Mmio0TBOPEHUEY, «3UTOTay, KHAPYKHOE
Kpoccunrosep. OTUIOIOTBOPEHUEY, «BHYTPEHHEE
HampaButenbHble Tenblla. | OMIOJOTBOPEHHEY, «IBOMHOE
OmnonoTBopeHue. 3Urora. | OMIOJOTBOPEHHUE Y MOKPHITOCEMEHHBIXY,
Hapyxnoe «@HAOCTEPM». XapaKTepU3yIOT CTAAUN
OTIOIOTBOPEHHUE. Pa3BUTHSI MOJIOBBIX KJIETOK U CTaAUN Meio3a
Buyrpennee 1o cxemaM. CpaBHMBAIOT MUTO3 U MEHO3.
OTLIOIOTBOPEHUE. OOBACHAIOT OMOJIOTUYECKYIO CYIIIHOCTh
JIBOifHOE OILIOIOTBOPEHHE | MUTO3a U OTUIOJAOTBOPEHUS
y IOKPBITOCEMEHHBIX.
DHaocnepm
NuauBuayansHoe OmnTtorenes. Onpenenstor noHATUs, GopMUpPyEMbIE B X0OJI€
pa3BUTHE OPTaHU3MOB. | OMOPUOHANBHBIN EPUOJT | U3YUYCHHS TEMbI: KOHTOTEHE3Y,
buorenernueckuit OHTOT€HE3a «OMOpHUOHATBHBIN MIEPUOJI OHTOTEHE3a
3aKOH (ambOpuorenes). (aMOpuorenes)», «mocTIMOPUOHAIBHBIN
[TocTaomMOpHroHaTbHBIN MEPUOJ] OHTOTEHE3a», CIIPSMOE PA3BUTUEY,
NEepUOJ] OHTOTEHE3a. «HETIPSIMOE Pa3BUTHEY, «3aKOH
[Ipsimoe pa3Butue. 3apO/BIIIEBOTO CXOCTBAY,
Henpsimoe pa3Burue. «OMOTEHETUYECKHI 3aKOH», «(DUTOTEHE3Y.
buorenernuecknii 3akoH. | XapaKTepu3yrOT NEPUOJIbI OHTOT€HE3A.
3aKOH 3apO/IbIILIEBOTO OnuchIBalOT 0COOEHHOCTH OHTOTEHE3a Ha
CXOJCTBA. MpUMEPE Pa3IUUHBIX TPYII OPraHU3MOB.
buorenetnueckuii 3akoH. | OOBSACHAIOT OMOJIOTHYECKYIO CYIIHOCTh
duorexes OMOTEeHETUYECKOTO 3aKOHA. Y CTAaHABIUBAIOT
MPUYMHHO-CIIEJCTBEHHBIE CBSI3U HA PUMEPE
YKUBOTHBIX C MPSIMBIM U HEMPSIMBIM
pa3BUTHEM
O6o06maromuit ypok
3aKOHOMEPHOCTH 3aKOHOMEPHOCTH OnpenensroT moHATHS, GOPMUPYEMBIE B XOJIE
HacJe10BaHUs HACJIeIOBAHUS MPU3HAKOB, | U3YUEHUS TEMBI: «TUOPUIOIOTUYECKUIN
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IIPU3HAKOB, yCTaHOBJIEHHbIE [ METO/1», «UUCThIE TUHUN», <MOHOTMOPUAHbBIE
YCTaHOBJICHHBIE Menpenem. CKPEILUBAHUSD, «AJJIEIbHBIE TEHB,
I'. Mennenem. MonorubpunHoe «TOMO3MIOTHBIE U TE€TEPO3UTOTHBIC
MonorubpunHoe CKpEILMBAHHUE. OpraHu3MbD», «IOMUHAHTHBIE U PELIECCUBHBIE
CKpEILMBaHHE [uTonornyeckue OCHOBBL | IPU3HAKNY, «PACIIETIEHUEY, «3AKOH
3aKOHOMEPHOCTEN YUCTOTHI FaMeT». XapaKTepU3yT CYIIIHOCTb
HaCJIeI0BaHUs IIPU rudpuA0IOrnIeckoro Meroia. OnuchBaOT
MOHOTHOPHUIHOM OTIBITHL, TpoBOAUMBIE [.MeHienem 1o
CKpEILMBAHUH. MOHOTMOPUAHOMY CKpEIIUBAHUIO.
I'uOpunonorunueckuit CocCTaBIsI0T CXEMBbl CKpELIUBaHUS.
MmeTo1. YucThble IMHuM. OOBACHAIOT IUTOJIOTMYECKHUE OCHOBBI
Monoruopuasbie 3aKOHOMEPHOCTEH HACIEA0BAHUS IPU3HAKOB
CKpeIllMBaHUs. AJJIeNbHbIE | IPU MOHOTHOPHUIHOM CKPELIMBAaHUH.
reHbl. [ OMO3UTOTHBIE U PemraroT 3amaun Ha MOHOTHOPHUHOE
reTepO3UTOTHBIE CKpelllUBaHHe
OpraHU3MBl.
JloMuHaHTHBIE U
peLeCCUBHBIE TPU3HAKU.
Pacmennenne. 3akon
YUCTOTHI FaMeT.
[IpakTnueckas pabora
Pemenue renernueckux
3a/1a4 Ha MOHOTUOPHUIHOE
CKpEIIMBAaHHE
Henomnnoe Henonnoe OnpenensroT NoHATHS, GOPMHUPYEMBIE B XOC
JOMUHUPOBaHUE. JOMUHUPOBaHUE. '€ HOTUN | U3yYEHUs TEMBI: KHEMOJIHOE
I'enotun u penoTumn. U (heHOTHIL. JOMHHHUPOBAHUE», «TCHOTHUID), «PEHOTUII,
AHanu3upyroiiee AHanu3upytoiiee «aHATU3UPYIONIEE CKPEIIIMBAHUEY.
CKpEIIMBaHUE CKpELIUBaHHUE. XapakTepu3yrT CYIHOCTh aHATU3UPYIOLIErO
[IpakTuueckas pabora ckpeniuBanus. COCTaBIISIIOT CXEMBbI
Pewienne renernueckux cKpeniuBaHus. PemaroT 3agaun Ha
3a/1a4 Ha HaCJIeI0BaHUE HacJe10BaHUe NPU3HAKOB IIPU HEMOJIHOM
IPU3HAKOB MPU HETIOJIHOM | JOMUHUPOBaAHUHU
JOMUHUPOBaHUU
JuruGpugHoe JuruGpunxoe Onpenenstor noHATUs, GopMUPyEMbIE B X0OJI€
CKpEIIMBAHNE. 3aKOH CKpEIMBAHNE. 3aKOH U3YYEHUS TEMBI: «IUTHOPUAHOE
HE3aBUCHUMOIO HE3aBUCUMOTO CKpELIMBAHKEY, «3aKOH HE3aBUCUMOTO
Hacje10BaHus HaCJIeI0BaHUs IPU3HAKOB. | HACJIEAOBaHUS IPU3HAKOBY,
MIPU3HAKOB [Monurubpuanoe «MOJIUTUOPUTHOE CKPEIIMBAHUEY, «PELIETKA

CKpeluBanue. Pemerka
Ilennera.
[IpakTuueckas pabora
Pemenune reneTndyeckux
3a/1a4 Ha JUTUOPUTHOE
CKpEILLIMBaHUE

Ilenneray. I[aIOT XapaKTCPUCTUKY U
OO0BACHAIOT CYHIHOCTB 3aKOHA HE3aBHUCHUMOI'O
HaCJICJOBaHUsA ITPU3HAKOB. CocTaBisOT
CXCMbI CKpCHIMBAHUA U PCIICTKA Ilennera.
Pemaror 3amaun Ha ,Z[I/II"I/I6pI/II[HOC
CKpCIIMBAHHUC

I'eneTuka nona.
CLeIUIeHHOE ¢ TT0JIOM
HacJeIOBaHUE

I'eneTuka momna.
HacnegoBanue npu3Hakos,
CIICTIJICHHBIX C TIOJIOM.
Aytocowmsl. [TosioBbie
XPOMOCOMBI.
T'oMmorameTHsbIN 1
reTeporaMeTHBIN MoJ.
CuenjeHue reHa ¢ MoJIOM.

OnpenenstoT NoHATHA, GOPMHUPYEMBIE B X0/1€
W3YYEHUS TEMBI: «ayTOCOMBI», «I1OJIOBBIE
XPOMOCOMBD», «TOMOTaMETHBIN MOJ»,
«TeTepOTraMEeTHBIH M0JI», «CLETVIEHUE TE€HA C
1oJIoM». J[atoT XapakTEepUCTUKY U
OOBSICHSIOT 3aKOHOMEPHOCTH HacJe10BaHUS
IIPU3HAKOB, CLIETIJIEHHBIX C MIOJIOM.
CocTaBiIsI0T CXEMBI CKpELIUBaHUSI.
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[IpakTtuyeckas pabora
Pemenne reneTHdecKux
3aJla4 Ha HACJIeIOBaHUE
MPU3HAKOB, CIICTUICHHBIX C
IIOJIOM

YcTanaBiauBaoT MNPHUYNUHHO-CJICACTBCHHLIC
CBA3U Ha MPHUMEPEC 3aBUCUMOCTH PA3BUTHUA
0JIa 0COOH OT €€ XpOMOCOMHOT0 Habopa.
Pewaror 3aaun Ha HaclIeOBaHUE
NPU3HAKOB, CHEIUICHHBIX C TI0JIOM

Oo6o06maromuit ypok

3aKOHOMEPHOCTH
W3MEHYUBOCTH:
MOAU(PUKAITTOHHAS
W3MEHUYHBOCTh. Hopma
peakiuu

3aKOHOMEPHOCTHU
M3MEHUYHUBOCTH:

Mo T (HKAITIOHHAS
W3MEHYHBOCTD.
Moaudukanuu. Hopma
peaxIuu.

[IpakTnueckas pabora
BrisiBiIeHHE U3MEHUYUBOCTH
OpPTraHU3MOB

OnpenensroT MoHATHS, GOPMUPYEMBIC B X0JI€
M3YYCHUS TEMBI: KU3MEHYHUBOCTHY,
«MOTUPUKAITUNY, «MOTUPUKAITTOHHAS
U3MEHYUBOCTHY, «KHOPMA PEAKITUN».
XapakTepu3yroT 3aKOHOMEPHOCTH
MOIU(UKAITUOHHON U3MEHYHBOCTH
opranu3moB. [IpuBoaT nmpumepsl

MO (UKAITMOHHON U3MEHYMBOCTH U
MPOSIBJICHUN HOPMBI PEAKITUH.
YcranaBnuBaroT MPUIMHHO-CIIEACTBEHHBIE
CBSI3W Ha IPUMEPE OPTAHU3MOB C IIHUPOKOH U
Y3KOH HOPMOU peakinuu. BoImoaHAoT
MPAKTUYECKYIO0 Pa0O0TY MO BBISBICHHUIO
W3MEHYMBOCTH Y OPTaHU3MOB

3aKOHOMEPHOCTH
U3MEHYUBOCTH.
MyTalMOHHAas
WU3MEHYHUBOCTb

3aKOHOMEPHOCTH
W3MEHYUBOCTH:
MYyTallMOHHAas
W3MEHUYUBOCTb. [IpnunHeI
MYTalHi.

I'enHbI€, XPOMOCOMHBIE U
F€HOMHbIE MYTallUH.
VYrpara. [denenus.
Hymnukanus. Masepcus.
Cunapowm JlayHa.
Tonumnongust. Komxumun.
MyrareHHble BellecTBa

OnpenensroT MOHATHS, POPMUPYEMBIE B XOIe
W3YYCHUS TEMbI: «TCHHBIC MYTaIlHH,
«XpPOMOCOMHBIE MYyTAIlMH», KT€HOMHBIC
MYTaI», KYyTPaTay, «ICICIHsD»,
«IYTUTHKAIUS», «KHHBEPCHS», «CUHAPOM
JayHay, «IOJHUILIOUIHS», «KOIXUIITHY,
«MYTareHHbIC BEIIECTBaY. XapaKTePU3YIOT
3aKOHOMEPHOCTH MYTallHOHHOM
WU3MEHYHUBOCTH OpranusmoB. [TpuBojasr
NPUMEPHI MyTalluil Y OPraHu3MOB.
CpaBHHBAOT MOIU(DUKAIINHI U MYTAIIUH.
OO0GcyxaroT MpooJIeMbl U3MEHYHBOCTH
OpraHu3MOB

OCHOBHBIC MCTObI
CCIICKII M paCTCHHﬁ,
JKHUBOTHBIX U

Cenexknus. ['muObpuauzanmsi.
MaccoBeblii 0TOOD.
WNunuBuayansHbiil 0T60p.

OnpenensroT NoHATHS, GOPMHUPYEMBIC B XOC
U3YYCHUS TEMBI: «CENEKIIU,
«rUOpUAM3AIU», KMACCOBBIA OTOOPY,

MHKPOOPIraHU3MOB YucTeie TMHUU. «UHIUBUYaJbHBIA OTOOPY», «UUCTHIC
bimskopocTBeHHOE JUHUNY, «OJIU3KOPOICTBEHHOE
ckpeuiuBanue. ['eTepo3uc. | CKpeluBaHUE», «I€TEPO3UC», KMEKBUIOBAS
MexBunoBas TUOpUAN3AIUSLY, «HUCKYCCTBEHHBIH
rUOpUIN3aLHsL. MyTareHesy», «0MOTEeXHOJIOTUs,
HckyccTBeHHBIN «@HTHOMOTUKMY». XapaKTEePU3YIOT METO/IbI
MyTarcHes. CeNIeKIIMOHHOM paboTel. CpaBHUBAIOT
buorexnonorus. MacCOBBIN ¥ HHIUBUTYaTbHBIA OTOOP.
AHTHOMOTUKH ['0TOBAT COOOIIEHUS K YPOKY-CEMHUHAPY

«Cenexiyst Ha Ci1y’k0e 4eJIoBeKa»

Oo6o06maromuit ypok- Cenekuus Ha cinyx0e Brictynaror ¢ cooOmieHusMu, 00CyxaaroT

ceMHUHap 4eJl0BeKa COOOIIEHMS C OJJHOKIACCHUKAMH U

YUUTENISIMH
HonyasiuuoHHo-

BH/I0BOii ypoBeHb (8
9acoB)
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[TonynsaumnoHHO-
BHUJIOBOM YPOBEHb:
o0111as XapakTepucTuKa

ITonsatue o Buze.
Kpurepuu Buna:
MOP(}OJIOTHUECKHH,
(bU3HOTIOTUYECKHIA,
TCHETUYCCKUI,
9KOJIOTHYSCKHIA,
reorpapuyuecKuii,
UCTOpUYECKUH. Apeal.
[Honynsmus. CeoiicTBa
nonyasauui. buornueckue
coo0IiecTBa.
JlabopaTtopHnast pabota
N3yuenune
MOP(OJIOrH4eCKOro
KpUTEpHs BUIA

OnpenenstoT noHATHSA, GOPMHUpPYEMBIE B X0/1€
U3YUYCHHS TEMBIL: «BUI, «MOP(HOIIOTUICCKUI
KPUTEPHA BUIA», «PU3HOTOTHUECKH
KpUTEPUH BUJA», KT€HETUYECKUM KPUTEPUN
BUJIA», «3IKOJIOTUYECKUN KPUTEPUN BUAAY,
«reorpaUIecKuil KpUTEPUN BUIA»,
«MCTOPUYECKUN KPUTEPUN BUJIA», «apeain,
«HOMYJISALMSA», KCBOMCTBA MOMYJISLINI,
«Onotmyeckue coodiecTBay. Jlaror
XapaKTEPUCTUKY KPUTEPUEB BUJIA,
MONYJIALIUOHHOMN CTPYKTYpHI BUJIA.
OnuceIBatoT CBOWCTBA NOMYJISALUHI.
OOBACHAIOT POJIb PENPOTYKTUBHOM
W30JSILHH B ITOJJIEPKAHNUHU LIETOCTHOCTH
BUJa. BBIMONHAIOT pakTHYeCcKyto paboTy 1o
U3YYEHHUI0 MOP(POJIOTHIECKOTO KPUTEPHUS
Buaa. CMBICIIOBOE YTEHHUE

DKOJOTHYECKue
(hbakTOpHI U YCIOBUS
Cpenbl

[Tonsitre 06
9KOJIOTHYECKUX (PaKTopax.
VYcnosus cpensl.
Dkonorudeckue GpakTopsl:
a0MOTHYECKHE,
OMOTHYECKHE,
AQHTPOIIOTEHHBIE.
DKOJIOTUYECKHUE YCIOBUA:
TeMIIepaTypa, BIaKHOCTb,
cBeT. Bropuunsie
KIIUMaTH4eCKHe (PakTophl.
Brnusinue sxonornueckux
yCIIOBUHM Ha OPraHU3MBI

Onpenenstor moHATUS, POPMUPYEMBIE B XOJI€
HSyquHSI TCMBI. (<a6I/IOTI/I'-IeCKI/Ie
AKOJIOTHYECKHE (PaKTOPhI», «OMOTHUECKHIE
9KOJIOTHYECKHE (DAKTOPBI», «AHTPOTIOTCHHBIE
IKOJIOTHYECKHE (PaKTOPB», «IKOJIOTUUECKUE
YCIIOBUS», «BTOPUIHBIC KITMMATHICCKUE
dakTopei». JlaroT XapaKTepuCTUKY OCHOBHBIX
9KOJIOTUYECKHUX (DaKTOPOB U YCIOBUU CPEJIbI.
YcraHaBnmuBaOT MPUIMHHO-CIIECTBEHHBIE
CBSI3W Ha IPUMEPE BJIMSIHHS IKOJIOTHUECKHIX
YCJIOBUIA Ha OpraHu3Mbl. CMBICIIOBOE YTEHUE

[Ipoucxoxnenue
BUIOB. Pa3Butue
9BOJIIOIMOHHBIX
MpeICTaBICHUN

[TpoucxoxaeHue BUIOB.
Pa3zBuTHE 3BOTIOIIMOHHBIX
MPEJCTABICHUH.
OCHOBHBIE TIOJIOKCHUS
teopuu Y. Jlapuna.
Opomonus. Teopus
Hapsuna. JIprxymue
CHJIBI DBOJIIOLIUH:
U3MEHYMBOCTH, 00pH0a 3a
CYIIECTBOBaHHE,
€CTECTBEHHBIN 0TOOD.
CuHTeTHuecKas Teopust
3BOJIIOLUU

OnpenenstoT NOHATUSA, POPMUPYEMBIE B XO/1€
U3YYEHUS TEMBI: «3BOJIIOLUA», «TCOPHUSL
JlapBuHa», «ABMKYILME CUJIBI SBOJIIOLIUNY,
«U3MEHYUBOCTHY, «00pbOa 3a
CYIIECTBOBAHHE», «ECTECTBEHHBIH 0TOOPY,
«CHHTETUYECKAs TEOPHsI IBOIOLUNY. J[aroT
XapaKTEPUCTUKY U CPaBHUBAIOT
9BOJIFOLIMOHHBIE [TPEICTABICHUS
2K.b.Jlamapka u OCHOBHBIE€ MOJIOKEHUS
yuenus Y./lapuna. OObACHAIOT
3aKOHOMEPHOCTH 3BOJIIOLIMOHHBIX IIPOLIECCOB
¢ no3unui yuenus Y.lapsuna. ['oToBAT
cooOuieHns uiu npezeHtanuu o Y.Jlapsune B
TOM YHCIIE C UCIIOJIb30BAHUEM
KOMIIBbIOTEPHBIX TEXHOJOT M. PaboTaror ¢
HMHTEepHETOM KaK C HCTOYHUKOM
uHpopMalun

[Tomymsanus kak
JJIEMEHTapHas €AMHULA
9BOJIIOLUA

HOHYJ'IHL[I/IOHHEUI ICHCTHUKA.
HM3MeHunBOCTh FCHO(I)OHI[&

OnpenenstoT noHATHA, GOPMHUpPYEMBIE B X0/1€
W3YYEHUS TEMBI: «IIOIMYJIALIUOHHAS
reHeTuKay, «reHohoH1». HaspiBaror
NPUYUHBI U3MEHYMBOCTH FeHO(OHIA.
[IpuBozAT mpuMepsl, JOKa3bIBatOIINE
IPUCIOCOOUTENIBHBIN

(aJanTUBHBIN) XapakTep U3MEHEHUM
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reHoonga. OOCyXIatT MPOOIEMbI
ABVMIKYHIUX CUJI 3BOJIFOIUU C H03I/IL[I/Iﬁ
coBpeMeHHO Onosiornu. CMBICIOBOE YTCHUE

Boprba 3a
CYLIECTBOBaHHE U
€CTECTBEHHBIN 0TOOD

Bops0a 3a cymiecTBoBaHue.

®opmbl OOpHOBI 32
cymecrsoBanue. ®opmel
€CTECTBEHHOTO 0TOOPa

OnpenenstoT noHATHSA, GOPMHUpPYEMBIE B X0/1€
U3YyYEHUS TEMBI: «BHYTpUBUIOBas OopbOa 3a
CYLIECTBOBaHHUE», «MEXBHU0BasI O0prOa 3a
CyIIECTBOBaHUEY, «OOphOa 3a
CYIIECTBOBAHHE C HEOIArOMPUATHBIMU
YCIIOBHSIMH CPEIBI», «CTAOMIN3UP YOI
€CTECTBEHHBIN 0TOOP», «IBMKYIIUI
€CTECTBEHHBIN 0TOOp». XapaKTepU3yroT
dbopmbl GOPHOBI 32 CYIIIECTBOBAHHE U
€CTeCTBEHHOTO 0TOOpa. [IpuBOIAT MprMeEpHI
WX TIPOSIBJICHUS B IpupoJie. Pa3spabareiBarot
SKCIIEPUMEHTBHI 110 U3YYEHHUIO IEHCTBUI
0TOOpa, KOTOPBIE CTAHYT OCHOBOM OY/yIIero
y4eOHO-HCCIIe10BATEIbCKOTO MPOEKTA.
CMBICIIOBOE YTEHHE

Bunoo6pazoBanue [Tonsitue o OnpenensroT NoHATHS, GOPMHUPYEMBIE B XOJIC
MHUKPOIBOJTIOIHH. U3YUYCHHSI TEMBI: «MUKPOIBOIIOLIUSD),
N3zomsmmst. «U3OJISIIHS», «PETPOTYKTUBHAS U30JISIHS,
I'eorpaduueckoe «BUA000pa30BaHNEy, «reorpahuyecroe
BHI000pa30BaHUE. BHJI000pa30BaHuey». XapaKTEPU3YIOT
Muxkpo3BOIIOIHS. MEXaHU3MbI TeorpaduyecKkoro
W3onsuus. BHUJI000pa30BaHus C HCIOIb30BAaHHEM
PenpoaykruBHas pucyHka yaeOHrnka. CMBICIIOBOE YTECHUE C
W30JISIIHSL. MOCJIEYIOUTUM BBIIBUKEHUE TUTIOTE3 O
BunooGpa3zoBanue. JPYTUX BO3MOKHBIX MEXaHU3Max
I'eorpaduueckoe BH1000pa30BaHMs
BUJI000pa3oBaHue

MaxkposBotonus [Tonsitue o Onpenenstor noHATUs, GopMUPyEMbIE B X0OJI€
MaKpO3BOIIOIIH. U3YYEHUS TEMBI: «MaKPOIBOIIOIHS,
Hampasnenus «HAIIPaBJICHUS SBOIIOLUIY, «OHMOJIOTUYECKUI
makpoaBotoruu. [ytu porpeccy, «OuoJIOTHYECKU perpeccy,
JOCTHKEHUS «apoMopho3», «MIu0aaNTAIUN,
OMOJIOTUYECKOTO «Iere’epanusy. XapakTepusyroT TTIaBHbIE
mporpecca HampaBlieHus HBoJOLUU. CpaBHUBAIOT

MUKpPO- U Makpo3Boonui. O0Cyx a0t
poOJIEMbI MAaKPO3BOJIIOIIHH C
OJIHOKJIAaCCHUKaMH U yuuTeneM. Paboraior ¢
JIOTIOJIHUTEILHBIMU MH(OPMAITMOHHBIMU
WCTOYHHKAMHU C I1EJIbIO TTOJITOTOBKHU
COOOIIEeHUS WIH MYJIbTUMEINA IPE3EHTAIIUU
0 (axTax, T0Ka3bIBAIOIIUX IBOIIOIUIO

Oo6o06maromuit ypok-
CeMHUHap

IKOCHCTEMHBIH

ypoBeHb (6 yacoB)

Coo0recTBo, BuoTtuueckoe cooOIeCcTBO, NN OnpenensroT MOHATHS,
IKOCHCTEMA, ouoreHo3. Dxkocucrema. bruoreoreHos (dopMHupyeMBbIe B X0j1€
OHMOreOIIeH03 U3YUYCHHSI TEMBI:

«OHOTHYECKOE COOOIIECTBOY,
«OHOIIEHO3Y, «IKOCHCTEMAY,
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«buoreoneHo3». ONKUCHIBAIOT U
CPaBHUBAIOT 3KOCHCTEMBI
pasnuyHOro ypoBHs. IIpusogsr
IIPUMEPBI SKOCUCTEM Pa3HOTO
ypOBHs. XapaKTEPU3yIOT
aKBApUYM KaK UCKYCCTBEHHYIO
DKOCUCTEMY

CocraB u cTpyKTypa Bunosoe paznooOpasue. OrnpenensroT NOHATHS,
coo0iecTBa Mopdornorudeckas 1 mpoCcTpaHCTBEHHAs | (hopMHUpyeMBIe B XO¢C
cTpyKTypa coodmect. Tpoduueckas U3yUYCHHS TEMBI: «BUJJOBOE
CTpyKTypa coobmiecTBa. [IumeBas nenb. | pazHooOpasue», «BUIOBOM
[MumeBas ceth. JKuzHeHHbie GOPMBI. COCTaB», «aBTOTPO(BI»,
Tpoduueckuit ypoBeHb «reTepoTpodbI»,
«IPOIYLEHTHI»,
«KOHCYMEHTBI», «PEyLIEHThI»,
«IPYCHOCTBY, «PEJIKHE BUIIBD,
«BUJIBI-CPEN000OpPA30BATEITI.
XapakTepusyroT
MOPGOJIOTHYECKYIO U
MPOCTPAHCTBEHHYIO CTPYKTYPY
coo011ecTB. AHAM3UPYIOT
CTPYKTYPY OMOTHYECKUX
COOOIIIECTB II0 CXEME
MexBUIOBEIE Turbl OMOTHYECKUX B3aMMOOTHOIICHUH. | OnpenenstoT MoHsTHS,
OTHOIIIEHUS Heittpanuszm. AmeHcanusm. dbopMupyemMBbIe B X0/
OPraHu3MoOB B Kommencanmzm.Cumomos. W3YYCHHS TEMBIL:
3KOCHUCTEME [Iporokooneparnusi. CHEUTpaIU3IM»,
Mytyanu3m.KoHKypeHIus. «aMEHCAITU3M,
Xunranaectso. [Tapazutuzm «KOMMEHCAIIU3M», «CUMOUO03»,
«IIPOTOKOOTIEPALIUSY,
«MYTYaJIu3M»,
«KOHKYPEHIIHS,
«XUIIHUYECTBOY,

«mapa3utuzmy».Pemaror
9KOJIOTHYECKHE 3a/1a4M Ha
MPUMEHEHHE YKOJIOTUYECKUX
3akoHoMepHocTeil. [IpuBoasT
MPUMEPHI MOJOKUTETBHBIX U
OTpULIATENbHBIX
B3aMMOOTHOIICHHHA
OPraHU3MOB B MOMYJISIUIX

IloToku BemiecTBa 1
OHEPTHUU B SKOCUCTEME

[ToToku BelecTBa U YHEPTUU B
skocucteme. [TupamMuibl YUCIICHHOCTH U
OroOMacchl

OnpeaensaroT NOHATHS,
(dopmupyembIe B X0/1€
U3yUYCHHSI TEMBI: «ITUPaMUa
YHUCICHHOCTH U OMOMACChI».
JlaroT XapakTepuCTUKY pOJIn
aBTOTPO(HBIX U
reTepoTpoHBIX OPraHU3MOB B
skocucreMe. Pemaror
HKOJIOTHYECKHUE 33/1a4M Ha
IPUMEHEHHE YKOJIOTHUYECKUX
3aKOHOMEPHOCTEH
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CamopasButue

Camopa3BuTHE HIKOCUCTEMBI.

OrnpeaensaioT NOHSATHS,

9KOCUCTEMBI. Dkonorudeckas cykueccus. PaBuoBecue. | popmupyemsie B Xo11e

DKoJoruyeckas IIepBuunas cykueccus. Bropuunas U3YYEHHUS TEMBIL:

CyKlieccus CyKIlecCUs «paBHOBECHUEY, «IIEPBUYHAS
CYKIIECCUS», «BTOPUYHAs
cyKueccus». XapakTepu3yroT
IIPOLIECCHI CAMOPA3BUTHUS
sKocucTeMbl. CpaBHUBAIOT
NEPBUYHYIO U BTOPHUHYIO
cykneccun. Pa3pabareiBarot
IJIAHA YPOKa-3KCKYpCUHU

O6o0maromuii ypok — | DKCKypcus B OMOTEOIIeHO3

AKCKYpCHUs

BbuocdepHsblii ypoBeHb
(11 gacoB)

buocdepa.
Cpenoo0Opasyroras
JESITETLHOCTh
OpPraHu3MoOB

buocdepa. Cpenoobpa3zyromias
JEeSITeIbHOCTh OPTaHU3MOB

OrnpeaensroT NOHATUS
«ounocdepar, «BogHAS CpeIay,
«HA3eMHO-BO3/YIIHAS CpEay,
«ITOYBAY, «OPTaHU3MBI KaK
cpena oOuTaHus»,
«MEXaHUYeCKOe BO3JICHCTBHUEY,
«PU3UKO-XUMHYECKOE
BO3JICHCTBHUEY, «IIEPEMEIICHUE
BELIECTBA», «KTYMYC»,
«pUIBTpALIHS.
XapaktepusyrT ouochepy kak
r100aTbHYIO DKOCUCTEMY.
[IpuBoAST IpUMEPHI
BO3JIEUCTBHUS JKUBBIX
OpraHU3MOB Ha Pa3JINYHbIC
CpeJibl )KU3HU

KpyroBopoT BemiecTs B
ounocdepe

KpyroBopoT BermiecTB B 6nocdepe.
buoreoxumuueckuii nuki. buoreHHsle
(uTaTeNnbHBIC) BEIIECTBA.
MukpoTtpodHbie U MAKPOTPOPHBIC
BelecTBa. MUKPOIIEMEHTHI

OnpenensfoT MOHATHS
«OMOTEOXUMHYECKHH IIUKID»,
«OHOreHHEIE

(muTaTEeNBbHBIC) BEUIECTBAY,
«MHKPOTPO(]HBIC BEIIESCTBAY,
«MaKpOTPO(HBIC BEIIECTBAY,
«MHKPOIIEMEHTBIY.
XapakTepu3yrT OCHOBHbBIE
OMOr€OXMMHUYECKHE IIUKIIBI HA
3emiie, UCTIOJIB3Ys
WLTIOCTpAINK yueOHHKA.
YcTaHaBnUBaOT MPUIHHHO-
CJIEICTBEHHBIE CBSI3U MEXKLY
omomMaccoi
(IpOIYKTUBHOCTHIO) BUAA U
€ro 3Ha4YCHUEM B
MOIIEPKAHUU
(GYHKIIMOHUPOBAHUS
coo0I1IecTBa

OBomonus buocdepsl

OBomonus 6uocdepsl. JKuBoe BemecTso.
buorennoe BemectBo. bruokocHoe
BenecTBo. KocHoe BemecTso.

OnpeAenstoT MOHATHS «KUBOEC
BEIIECTBOY», «OMOTEHHOE
BEIIIECTBO», «OMOKOCHOE
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DKOJIOTUYECKUI KpU3HC

BEIIIECTBOY, KKOCHOE
BEIIECTBOY, «3KOJIOTMUECKHMA
KPHU3UC». XapaKTepPU3yIOT
IPOIIECCHl PAHHETO Tana
ABOJIIOIUH OHOC(hEPHI.
CpaBHHUBAIOT 0COOCHHOCTU
KPYroBOpOTa yriiepoja Ha
pa3HBIX dTarax BOJIIOLUN
ounochepst 3emin. OOBACHSIOT
BO3MOJKHBIE TIPUYNHBI
IKOJIOTUIECKUX KPHU3UCOB.
VYcraHaB/IMBaOT NPUYUHHO-
CJICZICTBEHHBIX CBSI3U MEXITY
NeSITeTbHOCTHIO YEIOBEKA
HKOJIOTUIECKUMU KPU3HCAMHU

T'unoresnl

BO3HHUKHOBCHUA KU3HU

I'unoTe3sl BO3HUKHOBEHHS JKHU3HH.
Kpeannonmsm. CaMonpon3BoIbHOE
3apoJieHue. ['unoresa craioHapHOTO
COCTOSIHMS. | MIToTE3a MaHCIEepMUN.
I'nnoTe3a OMOXUMHYESCKOM SBOJIFOINUI

OrnpenensroT NOHATUS
«KpearuoHu3M,
«CaMOIPOU3BOJILHOE
3apOoKICHHE», «TUIMOoTe3a
CTaIlIOHAPHOTO COCTOSTHUSY,
«TUMNOTE3a MaHCIIEPMUMY,
«TUTIOTE3a OMOXUMHUIECKOM
3BOJIIOLIMMY». XapaKTEPU3YIOT
OCHOBHBIE TUTIOTE3bI
BO3HUKHOBEHHS KU3HU Ha
3emute. OOCyX1al0T BOTIPOC
BO3HUKHOBEHUS KU3HU C
OJIHOKJIACCHUKAMH U YYUTEJIEM

PasButne
MpeICTaBICHUN
MIPOUCXOKICHUU
*u3HU. COBPEMEHHOE
COCTOSIHUE TPOOJIeMBI

0

Pa3BuTuHe npenacraBieHui o
MIPOUCXO0KACHHUH KU3HU. COBpEMEHHOE
COCTOSIHUE TIPOOJIEMBI

OnpenensioT NOHITUS
«KOallepBaTh», «KIPOOHOHTHIY,
«TUMNOTE3a CUMOMOTHYECKOTO
MPOUCXOKACHUS
JYKapUOTHUYECKHUX KIETOK»,
«TUMNOTE3a MPOUCXOKICHUS
JYKapUOTHUYECKHUX KJIETOK U UX
OpPraHoOUJIOB MyTEM
BIISTYMBAHUS KJICTOYHON
MEMOpaHBI», KIIPOTEHOTY,
«@y0aKTepum»,
«apxebaKkTepumn».
XapakTepusyroT OCHOBHBIE
ATamnbl BOBHUKHOBEHUS U
pa3BUTHUSA KU3HU Ha 3eMIIe.
OnuchIBarOT MOJIOKEHHS
OCHOBHBIX TUIIOTE3
BO3HUKHOBEHUS KU3HU.
CpaBHUBIOT TUIIOTE3bI
A.N.Onapuna n J[x.
Xonneitna. OOCYX)Aar0T
poOIeMbl BOSHUKHOBEHHS U
Pa3BUTHUS KU3HU C
OJIHOKJIACCHUKAMH M YYUTElIeM

Pa3Butue xu3Hu Ha
3emiie. Opbl

OCHOBHBIE ATaIbI Pa3BUTHSI )KU3HU Ha
3emuie. Dpbl ApeBHEIICH U IpeBHEN

OHpCIlCJ'ISIIOT TMOHATHSA «3pa»,
(IICPUOI», «3IIO0Xa»,
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JPEBHENIIEN U IPEBHEU
KU3HU

KHU3HHU

«KaTapxemw», «apxem»,
«IIpOTEPO30i1», «I1ATE0301»,
«M€303011», «KaHO030I1»,
«T1aJIEOHTOJIOT S,
«KEMOpUIT», «OPIOBUKY,
«CHILYP», «JIEBOHY, «KapOOH»,
«IIEPMbY, KTPUIOOUTHIY,
«PUHHO(DUTBD», «KHCTETIEPhIC
PBIOBD), «CTETOIIe(ATB»,
«UXTHOCTETU», «TE€ParCUJIbD».
XapakTepus3yrT pa3BUTHE
YKU3HU Ha 3eMJie B 3pbl
JIpEBHENIIEH U TPEBHEN
#u3HU. [TpuBOIST MpuMeEpbI
OpraHU3MOB, HACEISBIINX
3eMJTI0 B 3pbl ApeBHENIIEH 1
JIPEBHEN KU3HMU.
YcraHaBIMBaOT MIPUIUHHO-
CJIE/ICTBEHHBIE CBSI3U MEX]LY
YCIIOBUSIMU CPeNIbl OOUTaHUS U
3BOJIIOIIMOHHBIMHU MTPOLIECCAMU
Y Pa3IU4HbIX TPYII
oprann3mMoB. CMBICIIOBOE
YTEHHE C MOCIEAYIOIINM
3a0JIHEHMEM TaOJITHIIBI

Pa3Butne xu3Hu B
M€3030€ U KalHO030€

Pa3BuTtHe )XHU3HHU B M€3030€ U KalTHO30€

OnpenensioT NOHITUS
«TpHUaCy, KIOpay, «KMeJ»,
«IMHO3aBPBI», «CyMYaThIe
MJIEKOITUTAIOIIHEY,
«IUTALIEHTapHBIE
MJIEKOITUTAIOIIHEY,
«IAJIEOTEHY, «HEOTEH,
«aHTPOIIOTCHY.
XapakTepu3yrT OCHOBHBIC
MIEPHO/Ibl PA3BUTHS KU3HHU HA
3emJie B M€3030€ U KaiHO030¢€.
[TpuBo AT IPUMEPHI
OpPraHu3MOB, HACEIISABIIINX
3eMIiI0 B KaiHO30€ 1 ME3030¢€.
YcraHaBIMBaIOT MPUIMHHO-
CJIEICTBEHHBIE CBSI3U MEXKLY
YCIOBUSIMU CPeIbl OOUTAHUS U
ABOJIIOLUOHHBIMH IIPOLIECCAMHU
Y Pa3JIMYHbIX TPYIII
opranu3MoB. CMBICIIOBOE
YTEHHUE C TOCIETYIOIINM
3aIl0JIHEHUEM TaOJIUIIBI.
PazpabatpiBaroT muaHa ypoka-
HKCKYPCUU B KPaeBEAUECKUI
MYy3€el U Ha T€0JIOTUYECKOE
oOHa)keHHe

Oo6o06maromuit ypok-
IKCKYpCHS

OKCKypcHs B KpaeBEAUECKUN My3€il Win
Ha reoJIOTHYECKoe 0OHAKEHUE

I'oToBsT OTYET OO OKCKYpCHUHU
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AHTpOIOreHHoe AHTpPOIIOT€HHOE BO3/ICHCTBUE HA Onpenenstor NOHATUS
BO3JICHCTBUE HA ouochepy. Hoocdepa. [Ipupoansie «aHTPOTIOTCHHOE BO3/CHCTBHE
ouochepy pecypchl Ha Ouochepy», «Hoochepar,
«TIPUPOJIHBIE PECYPCHI».
XapakTepu3yroT YeI0BeKa Kak
OrocoMaIbHOE CYIIECTBO.
OnuUCHIBAIOT 3KOJIOTHYECKYIO
CUTYAlMIO B CBOEH MECTHOCTH.
YcraHaBIMBaOT NPUYMHHO-
CJICZICTBEHHBIC CBSI3U MEXTY
JeSITeTHbHOCTHIO YEIOBEKA
HKOJIOTHIECKUMHU KPU3HCAMHU

OcHoBBI PanyonansHOE IPUPOAOIIONB30BAHUE. OnpenensitoT NOHATUS

paloHaIbHOTO OO0111eCTBO OTHOPA30BOTO MOTPEOICHUST | «PAllMOHATIBHOE

MIPUPOIOTIOTE30BAHUS IPUPOIOTIONIH30BAHUEY,
«OOIIECTBO OJTHOPA30BOTO
NOTpPEOJICHUS».

XapakTepu3yrT COBPEMEHHOE
YeJI0BEUECTBO KaK «0OIECTBO
OJIHOPA30BOTO MOTPEOTCHUSY.
OOGCy»X1at0T OCHOBHBIE
HNPUHINIEI PAllHOHAIBEHOIO
HCIIOIB30BaHUA IIPUPOTHBIX

pecypcoB

O6o0maromuii ypok- Ypoxk-koHbepeHus BricTynarot ¢ cooOmieHusMu

KOH(epeHIHs no teme. [Ipencrasnsor
pe3ynbTaThl yueOHO-
HCCIIEN0BATENbCKON

MIPOEKTHOM AESTEILHOCTH

Hroro 66 + 4 (pe3epn)

3. YueOHO-MeTOqUYECKOE U MAaTepPHAIbLHO-TeXHUYeCKoe obecneyeHmne
YuyeOHo-MeTOANYECKAS JTUTEPATYypPa

5— 6 Kacc
1. INaceunuk B. B. buonorus. bakrepuu, rpudsl, pacteHus. 5 kinacc: yueOHUK. — 4-€ U3/., CTEpEOTHIl. -
M.: lIpocda, 2018 .
2. ITaceunuk B. B. buonorus. bakrepuu, rpu0sl, pactenus. Skiacc: padouas terpanab. — M.: Jlpoda,
2018 r.
3. Ilaceunuk B. B. buonorus. bakrepun, rpuOsbl, pacTeHus. Skiacc: MeToauueckoe nocodue. - M.:
Hpoda, 2018 .
4. buonorus. 6 xnacc. Tectol. — CapatoB: Jlureit, 2018.
5. C.H. bepe3una. KontponsHo-u3MepurenbHble Matepuaisl. buonorus. 8 kinace. — M.: BAKO, 2013
6. Kupunenko A.A., Konecuukos C.U. buonorus. 9 knacc. Tematnyeckue TecThl Il TOATOTOBKH K
I'MA-9. ba3oBbli, OBBILIEHHBIH, BBICOKHE YPOKH: ydeOHO-MeToAndYecKoe nocodbue. — PoctoB-Ha-
Hony: Jlernon, 2012
7. Tectbl. buonorus. BapuanTtsl 1 0TBETHI IEHTPATU30BAHHOTO (A0UTYPUEHTCKOI0) TECTUPOBAHUS. —
M.: Llentp TectupoBanus MO P®, 2004
8. O.I. dyaxuna u ap. buonorus. 9 xnacc: cOOpHUK 3a1aHui ¢ oTBeTaMH. — Bosrorpaa: Yuurens,
2009
9. Cocnosckas P.JI. buonorus. 9 knace. T'MA. TpenupoBouHble BapuaHThI K 9k3aMeny. — CapaTos:
Jluneii, 2011.

88



10. Meroanueckuii sxypHan «buonorus B mkone»d.D.Mnnapronos .Iloypounsie pazpaboTku 1o
ouosoruu.

11. Pacrenus, 6akTepuu, rpuObl, TUIIAWHUKH. 6 (7) KI1acc

Mocksa «BAKO» 2003

12. A.A Kanununa. [Toypounsie pazpabotku. Pactenus, 6akrepun, rpudsbl, IumaidHuky 6(7) kiacce
Mocka «BAKO», 2005

13. llondunosa JIL.A. buonorus. bakrepun. I'puOs1. Pactenus: ul,u2.

Coparos: JIueit,2006

14. CemennoBa B.H. buonorus. Texnonorudecrke KapThl YpOKOB. 6 KJIacC METOJMYECKOE MMOCOo0Me
CIIb: «ITapurer» 2001.

15. Pozenmreita A.f. CamoctositenpHbIe pabOTHI yuanuxcs mo ouosoruu :Pacrenus. [Tocobue ms
yaurenei-2-em3aanne nepepad.M.IIpocsenienue, 1998

16. Boaposa H.C. U3yuenue kypca. «Pacrenusi, 6akTepuu, rpuObl, THIIAHHUKI» (TOYpPOYHOE
wianuposanue. Boponex. BI'TIY, 2002.

17. Anmeposa U.A. Ypoxu 6uonoruun. 6 xnacc. Macrep-kiacc-M. Ipoda 2005

®acesuu U.H. u ngpyrue. buonorus 6-11 knacc. Pacnucanue ypokoB: ceMuHapbl, KOH(DEpeHIHH,
(dbopMHpoBaHHE KIIIOUEBBIX KomneTeHunid. Bonrorpana: Yuunrtens 2009

18. Mmkuna W.P. buomnorus. [Toypounsie miansl 6 kiacc. Boyrorpan: Yaurens-ACT 2002

16. IMapdunona JI.P. Tematuueckue urpsl no 6oranuke: Meroauueckoe nocooue M. TL-Cepa, 2002
19. Bopoauna A.I1. PykoBoICTBO K JIAOOPATOPHBIM 3aHATHSM IO CHCTEMATHKE pacTeHU. 4. 1,4. 2.
benropon: bI'Y,1993

20. bepesuna C.H. KonTpobHBIE H3MepHTEIbHBIC MaTepuaibl -M. «Bako», 2013(PI'OC)

21. T'ymuxoBa M.A.TectoBsle 3a7aHus A5l POBEPKHU 3HAHMN ydamuxcs o 6otanuke. M: TLCdepa,
2002

22. lOnye6aeB b.K. buonorus. Pacrenus. bakrepun. I'pu6sl. JInmaitauku. (o pe.
B.A.Cusornazoa-M: APKTH, 2001)

23. Cyxosa T.C. buosorus. 6-11 knacc. Meroauaeckoe mocooue, M:JIpoda, 1997.

I'amemok C.B. buonorus, 6 kinacc. Tectei-Caparo: nunei, 2012

DJIeKTPOHHBbIE U3IaAHUS
1.OtkpsbiTas buonorus2.6.-U3narenscBo «HoBbIM 1uck»,2005
2.!1C Penetutop.buonorus.-3A0 «1C»,1998-2002rr. ABTOpHI-K.0.H
A.I'Imutpuena,k.0.H.H.A.Ps6unkoBa
3.01kpeitas bunorus 2.5-O00 «®uzukon»,2003r,AsTop-/1.11.MamonTtos/I1lox penakiueit
k.0.H,A.B.Maranuna
4.BuptyanbsHas mkosa Kupuna u Medoaus.Menuarekano 6uonorun.-«Kupun u Medoaniin1999-
2003rr.ABTopsi-akanemuk PHAU
B.6,3axapos.,n1.1.1.T.B.BanoB,k.6.1H.A.B.Matanun,k.0.H. .10 .baknymunckas, T.B. AnpumoBa
5.Eaunbtit rocygapctBenHslil sk3amen2004. Tpenaxép no 6uonoruu. [Tocodue k 3x3ameny-B.M.
Astopbi-Apbecman, U.B. KonbiioB.OOO»Mepuaunany»
6.buonorus. Pegaktop tectoB. TemaTnueckue TecThl.6-8KIacchl. B moMomib yuuTento,n31aTenbCTBO
«YuuTenny
7.buonorus. IlIkoabHbIN Kypc (Teopusi), IpakTUYECHKe 3afaHus, noAroroska k 'MA u
EI'D,TepmuHosiornueckuii cioBapp.6-11kmaccel.B mnoMoups yuutento. M3naTtenscTBo yuuTenb

7 kJjace

1. Akumymikud V.M. Mup xuBOTHBIX. Pacckasbl 0 3MesiX, KpOKOIUIAX, yepernaxax, JAryIIkax, peoax.
2. Acnuz M.E. DHIMKIonequueckuii ciaosapb oHoro o6uonora — M. Ilenaroruka, 1986
3. Becenos E.A. Onpeznenurens npecHoBoIHBIX pbI0 hayHel CCCP. ITocobue mis  yuuteneil. M.,
«IIpocsemenuey, 1977
4. Ipo3nos H.H., MakeeB A.K. B mupe xuBotHbix.- M.:Kosnoc, 1992.
5. TanymkoBa H.U. buonorus. XusortHele. 7 kmacc: Iloypounsle miuanel mo ydeOHMKy B. B.
Jlatrommuna, B. A. llankuna / ABT. coct. H. . 'anymkoBa.- Bonrorpan: Yuurens, 2005
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11.

12.

13.

14.

15.

16.
17.

18.

6. KysnernioB b.A. Omnpenenurens nmo3BoHOUHBIX KUBOTHBIX (ayHsl CCCP. [locobue mis yautenei.
Yacts 1. Kpyrinopotsie, ppiObl, 36MHOBOIHBIE, ITpecMblKatonuecs. M., «IIpocsemenner,1974
7. MamaeB b.M., bopaykoBa E.A. OuTtomonorus mist yuurens.- M.: [Ipocsemenue, 1985
8. MamaeB b.M. Ompenenutens HacekoMmbix eBporeiickoii yactu CCCP. Yueb. mocobue s
CTYJACHTOB OMOJIOTUYECKUX CIEIUAIBHOCTEH e, nH-ToB. M., «IIpocBemenue», 1976
9. Momuc C.A. Kuura mans urenus no 3o0oiorun: [Tocobue mst yuamuxes. - M.: Ilpocsemienne, 1981
10.HaymoB H. II., Kaprames H. H 3oonorus mo3Bonounsix. - Yactel. — Hwusmme xopaosebie,
OecUeIIOCTHBIE, PHIOBI, 36MHOBOHBIC: YUEOHHK JIJIsi OMOJIOT. CIiell. YH-TOB.- M.: Beicmi. mkoia, 1979
11.Haymos H. II., Kaprames H. H. 3ooorust mozsonounsix. — Yacte 2. — [Ipecmbikaronyecs, MTUIIHI,
MJICKOMIUTAOIINE : YUeOHUK Jyist OUOJIor. crell. yH-ToB.- M.: Beicui. mikosa, 1979
12. PesnmkoBa B.3. , Msarkosa A. H., Kaaunosa I'. C., iBanosa T. B.

TecTtoBblil KOHTpPOJIb 3HaHMM ydamuxcsd no Ouosoruu: IlocoOue st yuurens/- M.:
[Ipoceemenue; Yueo. mut., 1997
13. Tpaitrak . U. buonorus: CripaB. matepuanbl. Yueb. mocodue s ydamuxcs / .

WN. Tpaiirak, H. Y. Knuakosckas, B. A. Kapsenos, C. U. banyes; [lox pen. . W. Tpaiitaka.- M.:
IIpocsemienue, 1983

8 kuaace

B. B. [Taceunuxk, C. B. Cymatoxus, I'. C. Kanunosa. [Iporpamma o61ieo0pa3zoBaTesibHbIX
yupexaenuii. buonorus. — M.: [Ipocsemenwue, 2018.

Komecor 1. B., Mam P. JI., benses 1.H. buonorus. YUenosek. 8 knacc.: yuel. s o0meoOpa3oBar.
yue0. yupexaenuit. — M.: JIpoda, 2018.

M.P. Canun, 3.I'. Bpeickuna. Anaromus yenoBeka. M.: [Ipocsemenue, 1995

M.P. Canun, 3.I'. bpeickuna. Anaromus u pusuosiorus yenoBeka. M.: [Ipocsemenue, 1995

E.A. Pe3zanos, N.I1. AtanoBa u ap. buonorus uyenoseka. B Tabnuimax, pucyHkax u cxemax. — M.:
Wzpat mxona, 2000

[Toypounslie miiansl. buosorus yenosek. 8 kinacc. Bonarorpaa: Yuurens, 2007

H.A. Cremanuyk. CripaBOYHHUK YIUTENSI OMOJIOTHH. 3aKOHBI, TpaBuIIa, MPUHITUIIEI, Onorpadus
yueHbIx. Bonarorpaa: Yuurens, 2009

O.I1. dynxuna. buonorust 6 — 11 knaccel. [IpoBepodHbI€ TECThI, pa3HOYPOBHEBBIE 3aJaHUS. —
Bousrorpan: Yuurtens, 2010

M.B. OnanoBuu. buonorust 7 — 8 knaccel. Tectel — Boarorpaa: Yuutens, 2007

10. B. lllep6akosa, 1.C. KoznoBa. 3anumaTenbHas OMOJIOTHS Ha YPOKaX U BHEKJIACCHBIX
MeponpusaTusax. — M.: ['mooyc, 2008.

N.H. ®aecBuu u ap. buonorus 6 — 11 knaccel. KoHCIIEKTHI ypOKOB: ceMUHAphI, KOH(DEepeHIINH,
(dbopMHpOBaHKE KIIFOUEBBIX KOMIETeHIINNA. — Bonrorpan: Yuutens, 2009

N.J. 3BepeB. Kuura ams ureHus no aHaToMuu, (PU3UOJIOTHU U TUTHEHE YenoBeka. — M.:
[Ipoceenienue, 1983

C.HN. Konecnukos u ap. buonorus. EI'D —2007. BerynurensHbie 2k3amensl. — PocTos-Ha-JloHy:
Jlernon, 2007

H.N. IepxaueBa. EI'D 2008. buonorus. Beimonnenue 3aganuii yactu 3 (C) — M.: M3garenscTBo
«Ox3amen», 2008

I'.C. KannnoBa u np. Equnblil rocynapctBeHHsbli sk3ameH 2009. buosnorus. — M.: MHTemiekT —
Lentp, 2009

Metonuueckuii sxypHan «buonorus B mkoney», Cepus «buonorusy - npunoxenue K «1 ceHTIOps»

I".B. UepenuukoBa. buosnorus. Yenosek. § kiacc: noypounsle miaansl o yueonuky /1.B. Konecona,
P.JI. Mama, .H. bensesa. — Boarorpan: Yuurens, 2007

Anucumona B.C. CamocTtosiTenbHbIe paOOThI yUAITUXCS TT0 AHATOMUH, (PU3HOJIOTHH U TUTHEHE
yenoseka. [Tocobue mist yuutens. — M.: «IIpocBemmenue», 1978

ONEKTPOHHEIC TOCO ous

Penerurop anatomus
VYpoxu anaromun «Kupumia u Medoaus»
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Yunumcs Bmecre. [Ipaktuueckue 3aganus. 6-11 knace
Penaxrop TectoB. Temaruueckue TecThl. 6-8 Kilacc
9 kJacc

buosorus. 10 xmacc. I'.B. UepennukoBa [loypounsie uansl nmo yueObnuky A.A. Kamenckoro,
E.A. Kpukcynosa, B.B. Ilaceunuka. — Bosrorpaa: Yuurens, 2012

O. JI. Bamenko. buonorus. 10 kmacc. Iloypounslie mianel no yseOHukam B.K. Illymckoro
(mpodumbHEI ypoBeHs). — Bonrorpaa: Yuuntens, 2009

Kynes A.B. O6mas 6uosnorus. 10 xnacc. Merton. mocooue. — CII6: «Ilaputer», 2001

O. 1. Cyxuna. Meroauueckrue peKOMEHIalMU N0 PELICHUIO 3ajay [0 MOJIEKYJISIpHON OMOJIOrHH,
obmieit u meauuHCKOM reretuke. — Crapeiit Ockon, m3a-so POCA, 2009

Yuebnuk «O0mias ouonorus». PyBuHckuii

I'pun H., Crayr V., Teitnop /1. buonorus. T. 1-3. — M: Mup, 1990
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Y4eOHo-1200paTOpHOE 000py1I0BaHUE U IPUOOPBI

([ls1s1 BBINOJIHEHUS1 J1A00PATOPHBIX PadoT 10 0MoI0rNH)

Heo0xoqumblii MUHEMYM

(B pacuéte 1 KOMILIEKT Ha 2 YeJl.)

5- 6 xaacc

No Ob6opynoBanue Kon-Bo | % obGecneuennoctu
/11

1 Penpednas Tabmmna «Ctpoenne cTeOms» 1 100
2 Penpednas Tabmuna «CTpoeHue JucTay 1 100
3 Jnaamuyeckoe nocodue «JleneHne KIeTKm» 1 100
4 I'epbapuii nepeBbeB U KYCTAPHUKOB 1 100
5 HabGop mymspkeii rpuboB 5 100
6 I'epGapwuii mo OGuosoruu 6 Kacce 1 100
7 ['epbapuii BaxxHEHIINX KYIbTYPHBIX PACTEHHUM 1 100
8 ['epOapuit METOHOCHBIX pacTEHUN 1 100
9 ["epOapwuii tekapCTBEHHBIX PaCTCHUI 1 100
10 | XJIOTOK M €ro MPOTYKITHS 1 100
11 | Xuomok 1 100
12 | Habop MuKpompenaparoB 1mo OOTaHUKE 1 100
13 Komneknus mumex 3 100
14 | luka pa3BuUTHS MXa 1 100
15 | Huka pa3BuTHs ManmopoTHUKA 1 100
16 | HabGop mymspkeit TomaTtoB 1 100
17 | Ilpecc 6oTanmveckuit 1 100
18 PazgaTounsblii MaTepual 1o roJoCeMeHHBIM 1 100
19 | Mukporom 1 100
20 | Habop mo MukpoOnoIorun 1 100
21 | Muxpockon BMOM-c 1 100
22 | I'epOapuii BaXKHEHIIUX KYJIBTYPHBIX PACTCHHUI 1 100
23 | I'epOapuii s1OBUTHIX U BPEIHBIX PACTCHHI 1 100
24 | Tepbapuii KOpPMOBBIX TpaB 1 100
25 | llenk uCKyCCTBEHHBIN 2 100
26 | llenk HaTypanbHBIN 1 100
27 | Jlen 1 100
28 | Topd 2 100
29 | JlpeBecHbIe IOPOIBI 1 100
30 TTocoOus Wit KOLOCKOIOB 1 100
31 | Knaccudukanus paCTeHHI W )KUBOTHBIX 1 100
32 LBETOK MIIICHUIIBI 1 100
33 | buonoruyeckue MUKpoIabopaTopuu 2 100
34 | Hudposoit Mukpockon USB Bron-2 1 100
35 | Jlyna npenapoBaJibHast 20 100
36 | Habop mynsokelt GppyKkTOB 1 100
37 | Kommexkr KuM Pacrenus, 6akrepun, rpuOsl 1 100
38 Tabnuna «boranuka. Pactenus» 1 100
39 Kommuext nuon PacrenneBoncto. Copra 1 100
40 Habop peakTuBoB /U1 OMOIOTHYECKHX HccaeaoBanuii | 1 100
41 | Crnaiia-npoexTop 1 100
42 | HacteHHblIil 9KkpaH 1 100
43 | Kommerorep 1 100




CoNooRrwWNE

7 kJjace
Oo6opynoBanne u npudOpbI

Paznarounslii MaTepuain no ckenety jarymkn — 22 mt- 100%
[Tpucnocobnenus k ycinoBusm cymectBoBanus (1) —100%
I'omosorust koneunocteit () — 100%

Paznmarounslii MaTepual o ckenery miiekonutaromux (1) — 100%
Komnexmnus «u3meHuInBOCTh Opranu3zmMoBy (1) - 100%
Hckomaembie ocTaHKH KUBOTHBIX (1) — 2 mT. — 100%
Paznmarounsnii maTepuan no ckenety nrun () — 100%.

Becs paBHOTUIIEUHE pyuHBIe (M) — 1 1111T.-100%

Komrekmwmst st kypcea 3o00ruw (1) -100%

. Komnexnwust pakosun (1) -100%

. Bpeaurenu BaxHewmux ¢/x kyasTyp (1) -100%

. Bpeaurenu Baxnewmux c/x kyasTyp (1) — 100%

. IlpucnocoOuTensHbIe M3MEHEHHUSI B KOHEYHOCTSIX HaceKOMbIX (1) -100%
. Tun Unenucronorue (mpeacraButesv kiaaccoB tuna) () — 100%
. HaGop xomnekmuit Unenncronorux () — 100%

. Komreknwust pasButust HacekombIx (1) — 100%

. Bpeaurenu sreca (1) — 100%

. Ckener jsrymkw () — 100%

. Komnexnwust «pakoBUHBI OPIOXOHOTHX U ABYCTBOPUYATHIX MOJITIOCKOBY (1) — 100%
. Bpemurenu oropona (1) — 100%

. ITonesnsie Hacekombie (1) — 100%

. Bpenurenu caga (1) — 100%

. [Ipumepsr mumukpuu (1) — 100%

. IIpencraBurenu orpsiga Hacekompix (1) — 100%

. Bpenurenu numessix 3amacos (1) — 100%

. Bpenurenu nmosst () — 100%

. Urnoxoxwue (1) — 100%

. Mymsoxku BopoH (1) — 100%

. Ckenet xomku (1) -100%

. PazButne kypuis (;1)-100%

. Yx(x) -100%

. Kpab ( 1) — 100%

. 3amuTHBIC MpUcrocobaeHus KUBOTHBIX (1) -100%
. XapakrtepHble uepThl ckenera nruil (1) -100%

. Koneunocrtu ckoprnmona (11)-100%

. Pa3Butne komHarnoit myxu (1) -100%

. Crpoenune nouku ()- 100%

. Bckpeitas nruna (1) -100%

. Buyrpennee crpoenue nsarymku (1)-100%

. Buyrpennee crpoenue maexonutaromux (1) -100%
. MouenonoBas cucrema rruiibl (11 )- 100%

. Hepeunsr (1) -100%

. Tpuron ¢ nuuunkoit (1) — 100%

. eckoxwun (1) —100%

. Pa3BuTne xoctuctoii peios (1)- 100%

. Pa3BuTne npecmbikaromerocs (1)-100%

. Smepuma ( 1) —100%

. Crpoenne koctuctoit psiosl (1) — 100%

. INapaszutnueckue prios (1)- 100%



VYyebnsie Tabmuner 100%
BaaskHble npenaparbl

. 'ma3 kpymHoro miexonwmratomiero (1) — 100%

. Kapacs () -100%

. BekpriThiii peunoii pak (1) — 100%

. Bayrpennee crpoenne peunoro paka (1) — 100%
. Jlanmetnuk (1) -100%

. Bayrpennee crpoenwue nsrymku (1) — 100%

. I'amroka (1) — 100%

. PazBuTne kypumsl (1) — 100%

. Yx () — 100%

10. Bayrpennee crpoenue joxaeBoro uepss (1) -100%
11. PasButue padoueii muaensr (1)-100%

12. Ackapuna ceunas (1) -100%

13. JIymer (o) — 100%

14. KopoOka ¢ npenaparamu (1) — 100%

O 0 1N DN K W~

Myasixu
. Ckener xapmna (1) —100%
. F'omoBHO# Mo3r MiekommTaromero (1) — 100%
. F'omoBHO# Mo3r 3eMHOBOTHOTO (1) — 100%
. FomoBHO# Mo3r npecMbikaromuxcst (11)-100%
. F'omoBHO# Mo3r nrutsr (1) — 100%
. Cxener neryueit mpimu (1) -100%
. YUepemna miekonurarommx (1) — 100%
. T'omoBHO# Mo3r priOBI (1) — 100%
9. Cxenet ntursl (1) - 100%
10.Cxenet mopckoit ceuaku (1) — 100%
11. Cxenet narymku (1) — 100%
12. Cxenet kpora (1) — 100%
13. Cxkener yxa (1) -100%
14. T'omosl pe16 — 100%
15. Habop komneknuii uienucronorux () — 100%
16.Muxkpockors! (1) — 100%
17.Jlumparuaeckas cuctema (1) — 100%
18. Kopoo6ka ¢ npemaparamu (1) — 100%

03N DN KW~

8 kuace
Ne O6opynoBanue Kon-Bo % obecre4eHHOCTH
n/n
1 Penbednas Tabnuna «llumesas cucrema 1 100
YeJIOBEKA»
2 Penbednas Tabnuna «KpoBeHocHas cucrema 1 100
YEeIIOBEKA»
3 Penbednas Tabnuua JKenessl BHyTpeHHEH 2 100
CEKpeLuu
4 Penbednas Tabnuna «CTpoeHHe MoYeK 4eI0BeKay 1 100
5 Jlunamuueckoe nmocoodue Jlenenne KieTku 1 100
6 ["0J10BHOM MO3r UenoBeka 4 100
7 Ceparie yenoBeka 1 100
8 ['11a3 yenoBeka 1 100
9 Topc yenoseka 1 100




10 | Moxens yxa yelnoBeka 1 100
11 | Ilpubop mis cp. cogepxkanust CO2 1 100
12 | Ilpouecc ra3000pa3oBaHusl IPH JbIXaHUU 1 100
13 | Habop no Mukpobuosioruu 2 100
14 | Mukpockonn BUOM-c 1 100
15 | Habop mukpomnpenapatoB no aHaTOMUU 1 100
16 | Ctpoenne noyxu 1 100
17 | I'opraHp yenoBeka 1 100
18 | Yxo yenoBeka 1 100
19 | Crpoenue cepana 1 100
20 | buosornyeckne MUKpOIpenapaThl 2 100
21 | Hudposoii mukpockon USB Buon-2 1 100
22 | Kommurekt muano3utuBoB Yp. b. KuM Yenosek u 1 100
€r0 3710pOBBE
23 | Habop peakTUBOB JjIsi OMOJIOTHUECKUX 1 100
HCCIEN0BaHUN
24 | Cnaiii-poekTop 1 100
25 | Hacrennsrii 5xpan 1 100
26 | KommbroTep 1 100
9 kJacc
1. Kommiexr Tabuil 1o o0Iei 01oJIorun
2. Muxkpomnaboparopuu (16)
3. CBeToBBIE MUKPOCKOIIHI (25)
4. Hudporoii Mukpockor (1)
5. Muxkponpenaparsl o o011eit 6uonoruu (16 KOMIJICKTOB)
0 Ob6opynoBanue Kon-Bo % obecrie4ueHHOCTH
/o
1 JlnHamuueckoe nocodue JlemeHne KiIeTKu 1 100
2 JlnHamuyeckoe nmocobue 3akoHbl MeHaems 1 100
3 ['epbapuii 0oCHOB napBUHU3MA 1 100
4 ['epOapuii BayKHEUITNX KYJIbTYPHBIX PACTCHUM 1 100
5 MumMukpust 1 100
6 Junamuueckoe nocodbue Ilepexpect xpomocom 2 100
7 [TpucnocoburenbHbIe N3MEHEHHS B KOHEYHOCTSX 2 100
8 Tao0uia 1o o01el OMoJIOTHHA 1 100
9 Habop mynspkelt TomatoB 1 100
10 | AxBapuym 1 100
11 | MukpoTom 1 100
12 T'oMoiorus 3aIHUX KOHEYHOCTEN 1 100
13 | HaGop MukporpenaparoB 1o oOmield OHoJorun 1 100
14 [TpucnocobaeHmit 3aUTHBIX 1 100
15 | ®opmbl cOXpaHHOCTH 2 100
16 ITocoOus m1st KOQOCKOIIOB 1 100
17 | Knaccuduxanus pacTeHui U >KMBOTHBIX 1 100
18 | buonoruueckue MukposgabopaTopuu 2 100
19 | Becnl yueOHbI€ 1a00OpaTOPHBIE HJIEKTPOHHbBIE 2 100
20 MogenpHas anmummkanusa bruocunres Oenka 2 100
21 | MogenpHas anmukanus 'ener. I'pynn mpes. 1 100
22 KommiexT guano3utusos PacTeHneBOACTBO. 1 100
23 KommuiekT n1uano3uTuBoB YpOBHH OpraHU3aluu 1 100

YKUBOU ITPUPOIBI




24 | KOMIUIEKT TUAriO3UTHBOB DBOJIIOIIHS 1 100
25 | KOMIUIeKT qUamno3uTHBOB DKOJIOTHS 1 100
26 | Kommutekt nuanosutuBoB L{uTonorus u renernka 1 100
27 | HaGop peakTuBOB 1151 OMOJIOTHYECKIX 1 100
HCCIIEA0BaHUN
28 | Cnaiin-mpoexTop 1 100
29 | Hacrenusil hxpan 1 100
30 | Kommslorep 1 100
norp
1. Caiir MuUHUCTEPCTBO oOpa3oBaHUs H Hayku P® http://www.mon.gov.ru .

2. Caiit ®ezepalbHOTO TOCYJAPCTBEHHOTO 00Pa30BaTEIBHOTO CTaHAapTa BTOPOTO MOKOJICHHUS
http://www.standart.edu.ru .

3. Caiit ®enepanbHOro areHTCTBa M0 00pazoBanuio http://www.ed.qov.ru .

4. Caiit u3natenbctBo «IIpocBemenuey http://www.prosv.ru (cepus nmuteparypbl «Pabotaem mo
HOBBIM CTaHAapTaM», BUJCOJICKIIH, METOJMYCCKUAC PEKOMEH AIINH )

5. Caiit Poccuiickoro o6meobpasoBarensHoro ITopran http://www.school.edu.ru

6. Caiir OlrAOY IO «benropoackuii HMHCTHTYT TIOBBINICHUS  KBATM(OUKAIUK |
npodecCHOHATBLHON TIEPENOArOTOBKH criernanucToBy_http://ipkps.bsu.edu.ru/ .

7. Caiit Beepoccuiickoro o6pazoBatenibHOro nopraia CeTb TBOPUECKUX yauTeaen WWW.it-n.ru
8. I'moGanpHas mkospHast madopatopust. I'mo6antlad — https://globallab.org/ru/

9. O0yyeHHEe MPOBOJUTCS C WCIOJB30BaHUEM IUTAT(GOPMBI WH(OOPMAIMOHHO-00pa30BaATEIIEHOTO
noptana «CereBoi kitace benoropes»

7. Ilnanupyemblie pe3yabTaTbl 00y4eHUs
JlesiTenbHOCTH B 00ydeHUH OMOJIOTHH J0JHKHA OBITH HAIllpaBieHa Ha JOCTHKEHUE 00yJarOIIMUCS
CIIETYIONUX JUYHOCTHBIX Pe3yJbTATOB:
1) 3HaHWE OCHOBHBIX IMPHHIIAIIOB U MPABUJI OTHOMICHHS K KHBOM MPUPOJIE, OCHOB 3I0POBOTO
00pa3a XU3HU U 3J0pOBbeCcOCPETarOIINX TEXHOJIOTHIA;
2) peanu3aiys yCTaHOBOK 30pPOBOTO 00pas3a jKHU3HHU;
3) chopMUPOBAHHOCTH MMO3HABATCIILHBIX HHTEPECOB W MOTHBOB, HANPAaBJICHHBIX HA HM3yUCHHE
YKUBOW MPHUPOJIbI; HHTEJUICKTYaIbHBIX YMEHHUM (JI0Ka3bIBaTh, CTPOUTH PACCYXKIICHHUS, aHATU3UPO-
BaTh, CPABHHUBATH, JICJIATh BBIBOBI U JP.); ICTETHUYECKOTO OTHOIICHHUS K )KHBBIM OOBEKTaM.
MeTanpeaMeTHBIMH Pe3yJIbTATAMH OCBOCHHMS BBIMYCKHMKAMHU OCHOBHOMW IIMKOJIBI TPOTPAMMBbI
110 OMOJIOTHH SIBJISIOTCS:
1) oBiazeHHE COCTABISIOIIMMHU MCCIIEIOBATENLCKON M MPOCKTHOW AEATEILHOCTH, BKIIIOYAs
YMEHUSI BUJIETh MPOOJIEMY, CTaBUTh BOIPOCHI, BBIABUTaTh THUIOTE3bl, OaBaTh OIpPEIEICHUS
MOHATUSAM, KJIacCH(PHUIIMPOBaTh, HAOIIOAaTh, IPOBOJIUTH JKCIEPUMEHTHI, JI€JIaTh BBIBOJBI U
3aKJIIOUEHUS, CTPYKTYPUPOBATh MaTepuai, 0ObACHATD, JOKA3bIBATh, 3AIUIIATH CBOU UJICH;
2) yMmeHue paboTaTh C pasHbBIMM HCTOYHHKAMH OHMOJIOTHYCCKOW HH(MOPMAIIUH: HAXOIUTh
OuoyorMYeckyro HWH(GOPMALKI0O B Pa3IMYHBIX HCTOYHHKAX (TeKCTe YydeOHWKa, Hay4yHO-
MOMYJISIPHON NTUTEpaType, OWONOTHYECKUX CIOBapsAX M CIPABOYHMKAX), aHAJIM3UPOBATh U
OIICHUBATh WH(OPMAIINIO, TPEOOPa30BHIBATH MHPOPMAIUIO U3 OJTHOHN (GOPMBI B APYTYIO;
3) crmocoOHOCTh BBHIOUPATH IIEJICBBIC U CMBICIIOBBIE YCTAHOBKH B CBOMX JICHCTBHUSIX U TMOCTYIKAX
M0 OTHOIIEHUIO K )KUBOU MPHUPOJIC, 3I0POBBIO, CBOEMY H OKPYKAIOIIHX;
4) yMeHHE aJeKBaTHO MCIIOJIb30BATh PEUCBBIC CPEACTBA IS AUCKYCCHU M apryMEHTAIlMH CBOCH
MO3UIIMH, CPABHUBATH Pa3HbIe TOUKU 3PEHUS, apTyMEHTUPOBATh CBOIO TOYKY 3pEHUS, OTCTauBATh
CBOIO TIO3HIIHIO.
IIpenmMeTHBIMH Pe3yJIbTATAMH OCBOCHHS BBIITYCKHHKAMU OCHOBHOHM WIKOJIBI MPOTPAMMBI IO
OMOJIOTUH SIBJISIOTCS:
1. B no3naBaTenbHOU (MHTEIEKTYyalbHOM) chepe:
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* BBIJICTICHHUE CYIICCTBCHHBIX MPU3HAKOB OMOJOTHUECKUX 00BEKTOB (OTIIMYUTEIILHBIX MPU3HAKOB
KUBBIX OPTaHU3MOB; KJIETOK U OPraHU3MOB PACTEHUH, )KUBOTHBIX, TPHOOB M OaKTEpUIi; OpraHm3-
Ma YeJOBEKa; BHJIOB, dKOCUCTeM; Omocdepsl) u mporeccoB (OOMEH BEIIECTB W IMPEBpAIllCHUE
SHEpPruM, MUTAHUE, JIXaHWE, BBIJCIICHUE, TPAHCTIOPT BEIIECTB, POCT, Pa3BUTHUE, PA3MHOXKEHUE,
PETYNSIHS KUZHEJCITSILHOCTH OPraHW3Ma; KPYroBOPOT BEIIECTB W TMPEBpAIlCHUE SHEPTUU B
9KOCHUCTEMAX);

* TpHUBEICHUE JIOKA3aTeJIIBCTB (apryMeHTAmms) pOACTBA YEJIOBEKA C MIICKOIUTAIONIIMU
YKUBOTHBIMH; B3aUMOCBSI3H YEJIOBEKA U OKPYKAIOIICH CPEJIbl; 3aBUCUMOCTH 3I0POBbSI YEJIOBEKA OT
COCTOSIHMSI OKPYKaIOIIeH Cpelbl; HEOOXOIMMOCTH 3aIUTHl OKPYKAIOMIEH Cpeabl; COONIONCHHS
Mep MNpOQIAKTUKH 3a00JICBaHUN, BBI3BIBACMBIX PACTCHUSMH, >KHBOTHBIMH, OaKTCPUSIMH,
rpubaMu W BUpyCaMH, TpaBMaTu3Ma, cTpeccoB, BUU-undexunn, BpemHBIX MNPUBBIYEK,
HapYIICHUS OCAHKHU, 3PSHHSI, CITyXa, NH(OEKIIMOHHBIX U MMPOCTYIHBIX 3a00JIEBaHU;

* KIaCCU(UKAIUS — ONpPeACTCHUE MPUHAICKHOCTH ONOJIOTHIESCKUX 00OBEKTOB K
OTIPEJICIICHHOW CUCTEMATHIECKOU TPYIIITe;

* 00BsICHEHUE POJI OMOJIOTHUU B MPAKTUUECKON NEATEILHOCTH JIFOJICH; MECTa U POJIH YEJIOBEKa B
TIPUPOJIC; POJICTBA, OONTHOCTH MPOUCXOKICHHSI M IBOJIIONNY PACTCHHUIA ¥ )KUBOTHBIX (Ha TpUMepe
COTIOCTABJICHUS OTJACIBHBIX TPYII); POJU Pa3IMIHBIX OPTaHU3MOB B JKU3HH YCJIOBEKA; 3HAUCHHUS
OMOJIOTMUECKOTO Pa3HOOOpa3us i coXpaHeHus Omocdepbl; MEXaHU3MOB HACIIEJICTBEHHOCTH U
W3MECHUYMBOCTH, IPOSIBIICHUS HACJICICTBEHHBIX 3a00JIEBAaHUU y YeOBEeKa, BUIA000pa3oBaHHUS U
MPUCTIOCOOJIEHHOCTH;

* pa3juueHUe Ha TaOJIUIaX YaCTeH M OPTaHOUIOB KJIIETKH, OPraHOB U CHCTEM OPraHOB YEJIOBEKa;
Ha KHMBBIX 00BEKTaX W TAOJIHMIIAX — OPTraHOB I[BETKOBOTO PACTCHHSI, OPraHOB M CHCTEM OPTAHOB
KUBOTHBIX, PACTCHHHA pPA3HBIX OTJCIIOB, XHUBOTHBIX OTJCIBHBIX THIIOB M KJIACCOB; HamOoJiee
pacpoOCTpaHEHHBIX PACTECHUH M JIOMAIIHUX J>KABOTHBIX; CHEJOOHBIX W SJOBUTHIX T'PHOOB;
OTTaCHBIX ISl YeJI0BEKA PACTCHHIA U )KUBOTHBIX;

* CpaBHEHHE OMOJIOTHYECKUX OOBEKTOB M MPOILIECCOB, YMEHUE JICaTh BHIBOJBI M YMO3AKIIOUCHHUS
Ha OCHOBE CpaBHEHUS,

* BBIBICHHEC W3MEHYMBOCTH OPTaHWU3MOB; INPHUCIIOCOOJCHHI OPraHU3MOB K cpeie OOWTaHWS;
TUTIOB B3aMMOJICHCTBHSI Pa3HBIX BHUIOB B JKOCHUCTEME; B3aUMOCBSI3€H MEXIy OCOOCHHOCTSIMHU
CTPOCHUS KJIETOK, TKaHEH, OPraHOB, CUCTEM OPT'aHOB U UX (QYHKIIUSMHU;

* OBJIQJICHUE METOJaMU OHOJOTMYECKOH HayKu: HAONIOJICHHE M OIUCAHHWE OMOJOTHYECKHX
O0OBEKTOB ¥ TMPOLIECCOB; TMOCTAHOBKA OHOJIOTMYECKUX OSKCIEPUMEHTOB W OOBSCHEHHE HUX
pe3yJIbTATOB.

2. B IICHHOCTHO-OPUEHTAIMOHHOMU cdepe:

* 3HAHWE OCHOBHBIX MTPABHJI MOBEJICHHSI B PUPOJIC U OCHOB 3/I0POBOTO 00pa3a )KU3HH;

* aHaNIM3 U OICHKA MOCJICICTBHIA JEATSILHOCTH YEJIOBEKa U MPHUPOJIE, BIUSHUS (DAaKTOPOB pHCKa
Ha 37I0POBBE YEIOBEKA.

3. B cepe TpynoBoii nesTenbHOCTH:

* 3HaHUE U COOJII0/IECHUE MPaBUI pabOThI B KabWHEeTe OUOIOTUH;

* coOmromeHre TpaBwi pabOThl C OWOJIOTHYECKUMH TPUOOpPaMH W HWHCTPYMEHTAMU
(penapoBabHbBIE UIJIbI, CKAIBIICIH, JIYITbI, MUKPOCKOTIBI).

4. B chepe puznueckoi 1eATeIbHOCTH:

* OCBOCHHE TIPUEMOB OKa3aHHs IEPBOM IMOMOINM TPU OTPABJICHUU SJIOBHUTHIMH TpUOaMH,
PaCTeHHSIMH, YKyCaX XUBOTHBIX, TPOCTYAHBIX 3a00JI€BaHUSIX, 0)KOTaX, 0OMOPOKEHUSIX, TPABMaX,
CIAaceHMM YTOMAIOIIETO; pAalOHATbHONW OpraHu3alid Tpyda M OT/AbIXa, BBIPAIIUBAHUA U
Pa3MHOXEHHsI KYJIbTYPHBIX PAacTeHUW U JOMAIIHUX >KUBOTHBIX, YXOJa 32 HUMU; TPOBEICHUS
HaOIIOIEHUH 33 COCTOSTHEM COOCTBEHHOTO OpTraHH3Ma.

5. B acretnueckoit cdepe:

* BBISBJICHHE ICTETUUYECKUX JOCTOMHCTB OOBEKTOB KUBOI MPUPOIBI.
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