Pabouast mporpamma

no Ouonoruu paspaboraHa Ha ocHoBe TpeOoBaHuii PI'OC Kk pe3ynbTaTaM OCBOCHUS
OCHOBHOH 00111e00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIIero 00pa3oBaHus .

PaGouas nmporpamma peanusyercs B ydeOHUKaX OMOJIOTUM B y4eOHO —METOIUYECCKUX
MOCOOMSAX, CO3JAHHBIX  KOJUIGKTHBOM  aBTOPOB [oJ PYKOBOJACTBOM H.N.Conuna
,B.b.3axaposa.

1. Illtanupyembie 06pa3oBaTebHbIe Pe3yIbTAaThl OCBOEHH Y4eOHOr0 MpeaMeTa
«bunoJsiorus»

1.1. Ilnanupyemble pe3yJbTaTbl OCBOCHHS Y4eOHOIO npeamera «buosorus»
IIpeameTHbIe pe3yJbTAThI:

1) dopmupoBaHue CUCTEMBI HAYYHBIX 3HAHMI O KMBOM IPUPOJIE, 3aKOHOMEPHOCTAX €€ PAa3BHUTHS,
HCTOPUYECKH OBICTPOM COKpAIICHUH OMOJIOTHYECKOro pa3zHooOpaszus B Omochepe B pe3ynbrare
JEeSITEeIPHOCTH YeJIOBEKA JUIS PAa3BUTHUS COBPEMEHHBIX €CTECTBCHHO-HAYUYHBIX IPEICTABICHUH O
KapTUHE MUPA;

2)  (dopMHupoBaHHE TIEPBOHAYAILHBIX CUCTEMATU3MPOBAHHBIX MPEICTABIEHUN O OHMOJOIHYECKUX
o0BeKTaxX, Mpoleccax, SBICHHUIX, 3aKOHOMEPHOCTSAX, 00 OCHOBHBIX OHOJIOTHYECKHX TEOPHSX, 00
KOCHUCTEMHON OpraHW3alliu JKU3HH, O B3aMMOCBS3M JKMBOTO U HEXKHUBOTO B Ouocdepe, o
HACJICACTBEHHOCTH M M3MEHYHUBOCTH; OBJIQ/ICHUE MIOHATHHHBIM aIllmapaToM OMOJIOTHH,

3) mpuoOpeTeHHe ONbITa MCIOIB30BAHHMSA METOAOB OHOJOTMYECKOH HAyKM U IPOBEIECHHS
HECJIOKHBIX OHMOJIOTMYECKUX OKCIICPUMCHTOB [JIdI HU3YYCHHSA JKHUBBIX OPraHU3MOB U YCJIOBCKA,
MIPOBEJICHUS HKOJIOTMYECKOTO MOHUTOPHUHTA B OKPYXKAIOIIEH cpee;

4)  (hopMHpPOBaHME OCHOB JKOJOTHYECKOM IPAMOTHOCTH: CIIOCOOHOCTH OIEHMBATH IIOCIEICTBUS
ACATCIIBHOCTH Y€JIOBCKA B MPUPOJEC, BIIUSAHUC q)aKTOPOB pUCKa Ha 3J0POBLC YCIIOBCKA, BI)I6I/IpaTI>
LECJICBBIC W CMBICIIOBBIC YCTAHOBKH B CBOHUX I[eI>'ICTBI/I$[X M TMOCTYIIKAax 10 OTHOIICHHIO K JKUBOU
MPHUPOJIE, 3I0POBBI0 CBOEMY M OKPYXKAIOUIMX, OCO3HAHHWE HEOOXOAMMOCTH JEUCTBUU TIO
cOoXpaHEeHHI0 Ouopa3zHoo0pasusi ¥ MPUPOJIHBIX MECTOOOUTAHUI BUJIOB pacTeHui

u KUBOTHBIX;

5) ¢hopmupoBanue NpPEACTABIECHUI O 3HAYEHMH OMOJOTMYECKHX HAyK B DELIEHHH MPOOJIEM
HEO0OXOJIMMOCTH PALMOHAJIBHOTO IMPHUPOAONOIb30BaHUS 3aIIMTHl 3/10POBbs JIIOJEH B YCIOBUSAX
OBICTPOrO M3MEHEHHs PKOJOTMUYECKOr0 KauecTBa OKPYXKarolleill cpenbl;

6) OCBOCHHC NTPHUEMOB OKa3aHUs HCpBOﬁ IIOMOIIH, paI_II/IOHaJ'IBHOI‘/’I opraHuzaliviu Tpyaa U OTHbIXA,
BbIpalllUBaHUA U PA3SMHOKCHHUA KYJIbTYPHBIX paCTeHI/Iﬁ " JOMAIlIHUX KUBOTHBIX, YyX0/Ja 3a HUMHU.

MeranpeamerHbie



1) yMeHHe CaMOCTOSTENILHO OIMPELIIATh eI CBOCTO O0YUYCHHUS, CTABUTh U (POPMYIUPOBATH JIJIs
ceOst HOBBIE 3a/1ayMl B yueOe W MO3HABATEIBHON NEATEIHHOCTH, Pa3BUBATh MOTHBBI M HHTEPECHI
CBOCH IO3HABATCIBLHOM JIEATEIHLHOCTH;

2) yMeHHE CaMOCTOSTENbHO IUIAHHUPOBATh IYTH JIOCTIDKCHUsI Lelieid, B TOM 4YHCIe
aJIbTepHATHBHBIC, OCO3HAHHO BBIOMpaTh Hambosee 3(h(eKTuBHBIE COCOOBI peuleHus y4eOHBIX H
MO3HABATENbHBIX 3371a4;

3) yMeHHEe COOTHOCHUTH CBOM JICHUCTBUS C IUIAHUPYEMBIMHU PE3yJIbTaTaMU, OCYLIECTBISITH KOHTPOIIb
CBOEH JEATENbHOCTH B TPOILECCE JOCTHKEHUS pe3ybTara, OIpPENeNATh CIOCOObI JEHCTBHMA B
paMKax MpeUIOKEHHBIX YCIOBHM ©  TpeOOBaHWH, KOPPEKTUPOBAaTH CBOM  JEHCTBUSA B
COOTBETCTBUM C H3MEHSIOIICHCSA CUTYaLUEH;

4) yMeHHe OIEHMBATh MMPABUIBHOCTh BBIMOJHEHUS yueOHOM 3a1auH, COOCTBCHHBIC BO3MOXHOCTH
€€ PeLICHUS;

5) BiageHHE OCHOBAMH CAMOKOHTPOJISI, CAMOOIICHKH, MPHHATHS PEUICHUH W OCYIIECTBICHHUS
OCO3HAaHHOTO BbIOOpa B y4eOHOW M TO3HABATEIILHOW NIEATEIHLHOCTH;

6) yMeHHMe OmpeNeNATh IOHATHS, CO34aBaTh OOOOLICHWS, YCTAHABIMBATH AHAJIOIHHU,
KI1accu(UIUpPOBaTh, CAMOCTOSITEIbHO BHIOMPATh OCHOBAaHUS M KPHUTEPHUU ISl KIACCHU(PUKAIIH,
YCTaHABIUBATh  IPUYMHHO-CJICACTBCHHBIE  CBA3U, CTPOUTb  JIOTMYECKOE  PACCYXKACHHE,
YMO3aKJII04UeHUE (MHAYKTUBHOE, IeAYKTUBHOE U 110 aHAJIOI'UK) U JIeNIaTh BHIBOJIBI;

7) YMCHHUEC CO3aaBaTb, IPUMCHATL U HpCO6p3,30BI)IBaTI) 3HAaKHN U CUMBOJIBI, MOJCIIM H CXEMBbI IJIA
pemicHu-d y‘I€6HBIX " IIO3HABATCJIBbHBIX 3aJa4,

8) cMBICIIOBOE UTCHHE;

9) yMmeHHe OpraHU30BbIBATH yUEOHOE COTPYTHHUYECTBO U COBMECTHYIO IEATCILHOCTD C YUUTEIEM U
CBEPCTHUKAMH;, paboTaTh MHIWBUIYaJbHO W B TPYIINE; HAXOAUTh OOIIee pelIeHHEe U pa3peliaTh
KOH(MIUKTHI Ha OCHOBE COTJIACOBaHMWS TMO3UIMKA M y4eTa UHTEpecoB; (GOpMyIHUpOBAThH,
apryMEHTUPOBATh U OTCTaWBaTh CBOE MHEHUE;

10) ymeHHMe OCO3HAaHHO HCIIOJB30BaTh pEYEBBIE CPEACTBA B COOTBETCTBHH C  3ajadveil

KOMMYHMKAIIMU JUIsl BBIPQXEHHUS CBOMX YYBCTB, MbICIEH W MOTpeOHOCTEW; IUIAHHPOBAHUS U

perysiliud CBOEWU JEATEIbHOCTH; BJIAJICHUE YCTHOW M IMCBbMEHHOM pPEUYbI0, MOHOJIOTMYECKOU
KOHTEKCTHOU peublo;

11)  ¢dopmupoBaHHE U pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH MCIOJB30BaHUs WHPOPMAIIMOHHO-
KOMMYHHMKAIIMOHHBIX TexHojoruil (manee - WMKT xomnereHuuu); pa3BUTHE MOTHBAlUU K

OBJIaJICHHUIO Ky.HLTypOﬁ AKTUBHOTI'O ITIOJIB30BaHUA CIIOBAPAMU U APYTUMH ITOUCKOBBIMU CUCTEMAaMU,

12) dopmupoBaHHe U Pa3BUTHE SKOJOTHMYECKOTO MBINUICHHS, YMEHHE MPUMEHSITh €ro B



MMO3HABATEIPHOW,  KOMMYHHUKATHBHOW,  COIIMAJIBHOM  TpakTUKe U TpodeccrHoHaIbHOM
OpUEHTALNH

JInunocTHbIE

1) BocnmTaHME POCCHIICKOM IPaKIaHCKONW MIEHTHMYHOCTH: IATPUOTU3M, yBaxkeHue K OTeuecTBy,
IIPOLUIOE U HACTOSIEE MHOIOHALMOHAJIBHOIO Hapoaa Poccuu; oco3HaHue CBOEH ITHUUECKOMN
IIPUHAUIE)KHOCTH, 3HAHUE HCTOPUH, f3bIKA, KYJIbTYphl CBOETO HAapoAa, CBOEr0 Kpas, OCHOB
KyJIbTYpPHOIO Hacienus HapoaoB Poccum U yenoBeuecTBa; YCBOEHHE T'yMAHHCTHYECKUX,
JIEMOKPATUYECKUX U TPAJAULUOHHBIX HEHHOCTEH MHOTOHAI[MOHAIBHOTO POCCHHCKOTO OOIIeCTBa;
BOCIIUTaHHUE YYyBCTBA OTBETCTBEHHOCTH W J0jTa nepen PoauHoii;

2) (GopMUpOBaHHME OTBETCTBEHHOTO OTHOUIEHWS K YYEHHIO, TOTOBHOCTH M CIHOCOOHOCTH
o0yyaromuxcs K CaMOpa3BUTHIO M €aMOOOpa30BAHMIO HAa OCHOBE MOTHBAIMM K OOYYEHMIO U
[I0O3HAHUIO, OCO3HAHHOMY BBIOOPY M IOCTPOEHHUIO JalbHEWIEH WHIMBUIYaIbHOW TPAEKTOPHUU
oOpa3oBaHus Ha 0a3e OPHEHTUPOBKU B MUpe Tpodeccuii 1 mpodecCHOHANBHBIX MPEANOYTeHNH, C
Y4ETOM YCTOWYMBBIX IIO3HABATEIbHBIX HMHTEPECOB, a TaKKe Ha OCHOBE (HOPMHPOBAHUS
YBaKUTEJIBHOTO OTHOIIEHUS K TPYy, Pa3BUTH OIIbITA Y4acTUusi B

COLIMAJILHO 3HAYUMOM TPYAE;

3) ¢dopmHupoBaHHE ILEIOCTHOIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HayKM H OOUICCTBEHHOW NPAKTUKW, YYHUTHIBAIOIIETO COIHUAIBLHOE, KYJIbTYPHOE,
SI3BIKOBOE, JTyXOBHOE MHOI000pa3ue COBPEMEHHOTO MHpa;

4) (opMupoBaHHE OCO3HAHHOIO, YBAXKUTEIBHOIO M JOOPOKEIATENLHOIO OTHOLIEHUS K JPYrOMY

YeNl0OBEKY, €ro MHEHHMIO, MHUPOBO33PEHMIO, KYJIbTYpPE, S3bIKY, BEpe, I'Pa)JIaHCKOW MO3UIUHU, K

UCTOPUH, KYJIbTYpE, PEIUTUH, TPAIULMM, sI3bIKaM, [IEHHOCTSM HapoJoB Poccun U Hapos10B MUpa;

TOTOBHOCTH M CIIOCOOHOCTH BECTH JUAJIOT C APYTUMHU JHOAbMHU U IOCTUTaTh  BHEM
B3alMOIIOHUMAaHHMS;

5) ocBoeHue coMATbHBIX HOPM, IPABUIT TIOBEIEHHS, POJICH 1 (OPM COLMAILHOMN KU3HU B IPYIIIaX
U cooluiecTBax, BKIIOYas B3POCIbIE U COLUAIBHBIE COOOLIECTBA; Y4YacTHE B IIKOJbHOM
CaMOYNpaBJIE€HUU M OOLIECTBEHHOW MHW3HU B MpEJesiax BO3PACTHBIX KOMIIETEHUUH C Y4EeTOM
PETHOHANBHBIX, 3THOKYJIBTYPHBIX, COLMAJIBbHBIX M SKOHOMUYECKHX OCOOCHHOCTEH;

6) pasBuTHE MOpPAIBHOIO CO3HAHHMSA W KOMIIETEHTHOCTH B DELIEHHM MOpPAIbHBIX MPOOJIEM Ha
OCHOBE JINYHOCTHOTO BbIOOpa, POPMUPOBAHNE HPABCTBEHHBIX YYBCTB U HPABCTBEHHOI'O IMOBEACHMUS,
OCO3HAHHOTO ¥ OTBETCTBEHHOI'0 OTHOIIEHHUSI K COOCTBEHHBIM MOCTYIIKaM;

7) hopMHpOBaHHE KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIICHHMH M COTPYAHUYECTBE CO

CBEpCTHMKAMHM, JETbMH CTapliero M MJaAulero BO3pacTa, B3POCIbIMH B  IIpolecce

o0pa3oBaTeNbHON, OOILIECTBEHHO TMOJE3HOH, y4eOHO-MCCle0BaTEIbCKOW, TBOPUYECKOH M APYrHX
BU/IOB NESTENIHOCTH;



8) popMupoBaHHe IIEHHOCTH 3I0POBOr0 M O€30MACHOTO 00pa3a >KU3HU, YCBOECHHE MPABHII
UHIVBUAYAJIBHOTO M KOJJIEKTUBHOIO O€30MaCHOrO TMOBEAEHUS B 4YpPE3BBIYAMHBIX CHUTYyalMsX,
YrpOXKAIOIUX KU3HU U 310pPOBBIO JIFOJEH, IPABUI MMOBEAECHUS Ha TPAHCIOPTEH Ha JA0POrax;

9) dopmHpoBaHHE OCHOB DKOJOIMYECKOH KYJIBTYPhl COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO
HKOJIOTUYECKOTO MBIIUICHUS, PAa3BUTHE ONBITA SKOJIOTUYECKH OPUEHTHPOBAHHON pedrIeKCUBHO-
OLICHOYHOM U MPAKTUYECKON JIEATEIBHOCTH B JKU3HEHHBIX CUTYallUsX;

10) OCO3HAaHHUC 3HA4YCHHUA CCMBH B JXHU3HH YCJIOBCKa U 06H_IGCTB8, MNPpUHATHUC LICHHOCTH ceMerHoOM
JKU3HHU, YBAKUTCIBHOC U 3a00T/IMBOC OTHOIICHUE K YICHAM CBOCH CECMbH,

11) pasBuTHE ICTETMYECKOrO CO3HAHMA YEPE3 OCBOCHHME XYI0XKECTBEHHOIO HACIEIHMs HAPOIOB
Poccun m mupa, TBOpUECKOH AEATENIBHOCTH ICTETHUECKOrO XapakTepa.

5 kaace

BRINYCKHHUK HAYUMTCSH:

® XapakTepu3oBaTh  OCOOCHHOCTH  CTPOCHUS U MPOLECCOB  IKHU3HEACATCIBHOCTH
OMOJIOTHYECKUX 00BEKTOB (KJIETOK, OPTraHU3MOB), UX TPAKTUYCCKYIO 3HAUUMOCTH;

® [PUMCHATh METOJbI OWOJOTMYSCKOW HAyKH Ui H3YYCHUS KICTOK W OPraHU3MOB:
IIpOBOAUTD Ha6JIIOHeHI/I$I 3a XMBBIMH OpraHu3MaMH, CTABUTb HCCJIOKHBIC OnoJIornyecKue
OKCIEPUMEHTBl M OOBSCHATh WX PE3YJbTaThl, OMUCHIBATH OHMOJIOTUYECKUE OOBEKTHI M
MPOILIECCHI;

® UCMOJIB30BaTh COCTABIISIONINE HCCIICAOBATEIILCKOM M TMPOEKTHOW JEATEIBHOCTH IO
W3YYCHHUIO IKMBBIX OpraHu3MOB (IPUBOJUTH JOKa3aTEeNIbCTBA, KJIACCHU(HUIIMPOBATH,
CpaBHHBATb, BLIABJIATH B3aI/IMOCB$I3I/I);

® OPHUCHTHPOBATHCA B CUCTEME ITO3HABATCIIbHBIX HGHHOCTCI\/JII

® OLCHUBATh I/IH(I)OpMaI_[I/II-O O JKHUBBIX OpraHu3Max, MOJIYYaCMYIO H3 Pa3HbIX HCTOYHHUKOB,
MMOCICACTBUA ACATCIIBHOCTHU YCJIOBCKA B ITPUPOIC.

BhINyCKHUK IOJYYUT BO3MOKHOCTh HAVYUTBLCS:
e coOmoaTh MpaBwiia paboThl B KaOUHETe OMOJIOTHH, ¢ OMOJIOTUYECKUMU NTPUOOpaMHUU
WHCTPYMEHTAMU;
® UCMOJb30BaTh NPUEMBI OKA3aHUS NIEPBOM MOMOIIM NMPH OTPABICHUU IJOBUTHIMUIPUOAMH,
STOBUTHIMU PACTEHUSIMU; PAOOTHI C ONPEACTUTEIMH PAaCTECHHIA;
®  BBUIEJATH ACTETHUECKUE JOCTOUHCTBA OOBEKTOB KUBOM MPUPOJIBI;
® 0CO3HaHHO COOJIIOJaTh OCHOBHBIE MPUHIIMITBI U NIPABUIJIa OTHOIIECHHS K KUBOW IPUPOJIE;
® OpHEHTHPOBATHCS B CUCTEME MOPAJIBHBIX HOPM M IIEHHOCTEH MO OTHOLICHUIO K 0ObEeKTaM
KUBOW TPpUPOAbI (TIpU3HAHWE BBICOKOW IICHHOCTH JKM3HM BO BCEX €€ TNPOSBICHUSX,
HKOJIOTUYECKOE CO3HAHHE, SMOLMOHAIBHO-IIEHHOCTHOE OTHOIIEHHE K OOBEKTaM >XUBOU
MIPUPO/IbI);
® HaXoAUTh HMH(POPMAIMIO O PACTEHHSIX M KUBOTHBIX B HAYYHO-TIOMYJIIPHOM IJIUTEpaType,
OMOJIOTMYECKUX CIIOBAPSAX U CIIPABOYHUKAX, AaHATU3HPOBATh, OLIEHUBAThEE U MEPEBOIUTDH U3
OJIHOM (pOpPMBI B APYTYIO;
e BHIOMpPATh IEJEBBIE M CMBICIOBBIE YCTAHOBKM B CBOMX JCHCTBUSX M TOCTYMKax IO
OTHOIIEHMIO K KUBOU PUPOJIE.
6 Kaace



BuRINVCKHUK HAVYMTCH:

BUJIETh B3aUMOCBSI3b PACTEHUH C APYTUMHU OpTaHU3MaMU;
pa3nuyaTh pacTUTEIbHBIE COOOIIECTBA U UX TUIIBL;
BUJIETh 3aKOHOMEPHOCTHU PA3BUTHSI U CMEHBI PaCTUTENIbHBIX COOOIIECTB;

CyaAuTb O PpPEe3yjibTaTax BIIMSHUA JCATCIIBHOCTH YCI0BCKa Ha PACTUTCIIbHBIC
COO6H.I€CTBa W BJIIMAHUA HpHpO,I[HOfI CpE€Abl Ha YCIIOBCKA,

YCTaHaBJIMBATh B3aUMOCBS3b PACTEHUN C APYTUMH OPTaHU3MAaMHU;

OIpENIeNIATh PACTUTEIbHbBIE COOOLIECTBA U UX TUIIBI;

OOBSICHATH BIIMSHUE JEATEIBHOCTH YEJIOBEKAa Ha PACTUTENbHbIE COOOIIECTBA HUBIUSHUE
IIPUPOJHOM CpEelbl HA YETIOBEKA;

IIPOBOJUTH (DEHOJIOTHUECKUE HAONIOIEHHSI 34 BECCHHUMU SIBJICHUSIMU B IIPUPOJHBIX
CcO00IIEeCTBAX.

XapaKTCPU30BaTh 0COOCHHOCTHU CTPOCHUA n TpoLeCCOB KHN3HCACATCIbHOCTH
OMOJIOrNYECKUX 00BEKTOB (KJ'IeTOK, OpFaHI/ISMOB), HX MMPAKTUYCCKYIO 3HAYNMOCTb;

MPUMEHSTh METOAbl OHOJOTMYECKOW HAayKW JUIsl M3Yy4€HUs KIETOK U OpraHU3MOB:
MIPOBOJIUTH HAOIIOJCHUS 32 >KUBBIMH OpPTaHU3MaMH, CTaBHTH HECIOXKHBIE OMOJIOTHYECKUE
HKCHEPUMEHTbl M OOBSCHATh UX pe3yJbTaThl, ONHCHIBATH OUOJOTMYECKUE OOBEKTHI U
IIPOLIECCHI;

UCIIO/IB30BaTh COCTABIAIOIIME HCCICAOBATEIBCKOM UM IMPOECKTHOM JEATENBHOCTH 110
W3YYEHHUIO JKMBBIX OpPraHM3MOB (TIPUBOJIUTH JIOKA3aTENIbCTBA, KJIACCH(HUIIMPOBATH,
CpaBHUBATb, BBISBIIATH B3AaUMOCBS3H);

OpUEHTHPOBATLCS B CHCTEME I103HABATEJIbHBIX ILIEHHOCTEW: OLCHUBAThb HH(OpPMAIUIO O
JKUBBIX OpPraHU3Max, IOJy4aeMYI0 M3 Pa3HbIX MCTOYHUKOB; IOCIEIACTBUSA JEATECIbHOCTH
YeJI0BEKa B IIPUPOLE.

BLIH!CKHI/IK NMOJYIUT BOSMOKHOCTD HAVIUUTLCH

coOmofaTh mpaBwia paboTel B KaOuWHeTe OMONOTHH, ¢ OMOJOTHYECKHUMH MpUOOpamMu U
WHCTPYMEHTAMH,

WCIIOJIb30BaTh TPHUEMBI  OKa3aHWsI TEPBOM TOMOIIM TIPH OTPABICHUU  SITTIOBUTBIMU
pacTeHHUsIMH, Pa0OTHI C ONPEISIUTEISAMH PACTCHHI; BBIPAIIMBAHHUS W Pa3MHOXKCHUS
KYJIbTYPHBIX PACTCHHIA;

BBIJIETISITh 3CTETUYECKHE TOCTOMHCTBA 00bEKTOB )KMUBOW TTPUPO/IBI;

OCO3HAHHO COOJIFOIaTh OCHOBHBIC TPUHIIHITHI U TIPABUJIa OTHOIIECHUS K KUBOU MPUPOJIC;
OpPUEHTUPOBATHCS B CHCTEME MOPATbHBIX HOPM M IIEHHOCTEH MO OTHOIIEHUIO K 00BEeKTaM
KUBOU MPUPOIBL;

HaXOJUTh WH(OPMAIIUIO O PACTEHUSX B HAYIHO-TIOMYJISIPHOW JHTEpaType, OMOIOTHICCKIX
CIIOBapsIX M CIPaBOYHUKAX, aHATM3UPOBATh, OIIEHUBATh €€ U MEePEeBOIUThH U3 OJHON (POpMBI
B IPYTYIO;

BHIOMpATh 1IE€TIEBBIE U CMBICIOBBIE YCTAHOBKM B CBOUX JEHCTBUSX U TIOCTYIKAX I10
OTHOIICHHUIO K KUBOU MPUPO/IE.

7 Kjacc
BrpINnVCKHUK HAVYMTCH

MOHMMATh OCHOBHBIE MOHSTHS U TEPMUHBI: «UCKYCCTBEHHBIN 0TOOPY, «00ph0a 3a
CYLIECTBOBAHHEY, «ECTECTBEHHBIN 0TOOPY;



® BBIICIATH YPOBHH OPTraHU3AINH )KHBOW MaTEPUHU: MOJICKYJISIPHBIN, KIIETOYHBIMN,
TKaHEBBIM, OpraHHbINA, OPraHU3MEHHBIN, TOMYJISIITUOHHO-BUI0BO,
OHMOTEOLIEHOTUYECKUN U OMOC(hEPHBIIA;

MOJIPA3/CNIATh UCTOPHUIO 3EMIIH Ha 3PbI U TIEPUO/IBI;

CTPOCHHE U OCHOBHBIC MTPOLIECCHI KU3HEACITETLHOCTH OAKTEPUIA;
pa3Hoo0pasue u pacpocTpaneHue OakTepuii u TpudoB;

pOJIb OaKTepHil U TPHOOB B IPUPOJIC U )KU3HU YCIOBEKA,;

METObI HpO(bI/IJ'IaKTI/IKI/I HH(beKHHOHHBIX 3a00J1eBaHNi. OCHOBHEIE IIOHATHA,
OTHOCAIIHECA K CTPOCHUIO IIPO- U 3yKapI/IOTI/I‘-IeCKOI7I KIICTOK;

CTPOCHHE U OCHOBBI KU3HEACITEILHOCTH KIIETOK rpuda;
®  0COOCHHOCTH OpraHHU3aIMHU IUISIIIOYHOTO IPproa;
e  Mepsl NPO(PHIAKTUKHA TPUOKOBBIX 3a00JICBaHUIA.

®  OMUCHIBATh MEXAHU3MBI IBOTIOLUOHHBIX TPEOOpa30BaHUL;
OOBSACHATH C MATEPUATHCTUYECKUX MMO3ULIUN MPOIIECC BOSHUKHOBEHUS )KU3HM;
O JnaBaThb OONIYI0  XapaKTEepPHCTUKY IapcTBa Pacrenus;
. 00BSACHATH pOJIb pacTeHui buocdepe;
®  XapaKTepu30BaTh OCHOBHBIE IpymIibl pacteHuil (Bogopocnu, MoxoBuanbie,
XBomeBuaHble, [InaynoBunnsie, [TanoporHrkoBuiHbIe, ['0JI0CEMEHHBIE,
LBeTKOBEIC);,
®  UMETh IIPEJCTaBICHNUE O ECTECTBEHHON CHUCTEME OPraHU4YEeCKON PUPO/IBI;
JlaBaTh apryMEHTHPOBAHHYIO KPUTHUKY HEHAay4YHBIX MHEHUN O BO3HUKHOBCHHH U
Pa3BUTUU KU3HU Ha 3emuie.
BuINYCKHUK IOJVYHT BO3MOKHOCTE HAVYMTLCS
e paboTaTh C y4eOHMKOM, paboyueil TeTpaabio U JUAAKTUYECCKUMH MaTepruajiaMu;
®  COCTaBISATh KOHCIEKT maparpada ydeOHHUKa 0 U/UIH TIOCTIe U3yYeHHs MaTepraiaHa
YPOKE;
®  [10JIb30BaThCA OMOJOTMYECKUMHU CIOBAPSMHU U CIPABOYHUKAMHU ISl IOMCKA
ornpezaeneHui OMOIOTUYECKUX TEPMUHOB;
e pa3pabarhIBaTh IIAH-KOHCIIEKT TEMBI, UCIIOJIb3Ys JOMOJIHUTEIbHBIE HCTOYHUKHU
nH(popMaLuu;
® TOTOBUTH COOOIIEHUS HA OCHOBE 0000111eHNsI HH(OpMalluu yyeOHUKA U
JOTIOJTHUTEIBHBIX UCTOUHHUKOB;
M0JIb30BaThCS MOMCKOBBIMU crcTteMamu MHTepHera.
®  BBINOJHATH J1a0OpaTOPHBIE PaOOTHI MO PYKOBOACTBOM YUUTEIS;
®  CpaBHHMBATH MPEACTABUTENCH pa3HBIX TPYII PACTEHUM, IEIaTh BHIBOIbIHA
OCHOBE CpPaBHEHUS;
®  OIICHUBATH C ACTETUUECKOW TOUKH 3PEHUS IPEICTABUTENICH PACTUTEIBHOTO MUPA;
®  HAXOJIUTh HH(GOPMAITUIO O PACTEHHUSIX B JOTOTHUTEIBHBIX HCTOYHUKAX,
aHAJIM3UPOBATH U OLICHUBATH €€, IEPEBOJIUTH U3 OJTHON (POPMBI B IPYTYIO.

8 Kaace

BrpInVCKHUK HAVYMTCH

®  BBIACIIATH IPU3HAKH THIIOB U KJIACCOB )KUBOTHBIX
® JOKa3bIBaTh B3AUMOCBA3b CTPOCHHUA ) KUBOTHOI'O C €TO 06p330M KHU3HH,



HaXOJUTh MPU3HAKU O0Jiee BHICOKOM OpraHM3allM MpEeACTaBUTENEH KMBOTHOTOMUPA;
pacrno3HaBaTh KUBOTHBIX HA PUCYHKAX;

CpPaBHMBATh OJIHOKJIETOYHBIE PACTEHUS C OJTHOKIETOYHBIMU KUBOTHBIMU;

COCTAaBJISITh XapaKTEPUCTUKY TUIIOB )KMBOTHBIX

HAXOJUTh pa3jInuus U O0IlIKe MPU3HAKY [IpeicTaBUTeNel Tuna YIeHuCTOHOTUX;

OOBSCHATH  MPUYMHBI ~ MHOroooOpasus, (GopM U HIMPOKOTO  pacIpOCTPaHEHUs
HACEKOMBIX B MPUPO/IE;

MOJIb30BaThCs 1a00PaTOPHBIM 000PYAOBAHUEM, BECTH HAOJIOJACHUS 33 KUBOTHBIMH,
CTaBUTh MPOCTEUIINE OIBITHI;

MPOBOJIUTH CAMOCTOSTENIbHBIN TOMCK OMOIOTHYECKOM HH(pOpMAaLINK;
PacKpbIBaTh MOHATHS OCHOBHBIX OMOJIOIMYECKHX MOHATHIA U TEPMUHOB;
10JIb30BAThCS HAYYHO-TIOMYJISIPHOM JTUTEPATYPOH;

CaMOCTOSITENIbHO ~ paboTaTb CO BCEMHM KOMIIOHEHTaMHM  y4eOHHMKAa M Jpyrux
MCTOYHHUKOB HH(OPMAIUH;

HCIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS M YMEHUS B MPAKTUYECKOM NEATEIbHOCTH U
MMOBCEIHEBHOM KU3HU JIJIS:

9KOJIOTUYECKH IPAMOTHOI'O ITOBEJEHUS B OKPYXKAIOIIEH CPEIE;

coOroieHust Mep PO HUIaKTUKH, 3a00JICBAHUH, BEI3BIBAEMBIX JKHBOTHBIMHU;
OKa3aHMs MEePBOU IMOMOILIHU ITPU YKYCAX KUBOTHBIX;

BLIH!CKHI/IK NOJVINT BOZMOKHOCTD HAVINUTHLCH

OIPCACIIATh HPU3HAKH ) KUBOTHBIX PA3JIMYHBIX CUCTCMATHYCCKUX I'PYIIIL;

® paccMaTpUBaTh B3aMMOCBSI3b JKHBOI'O OPraHHU3Ma U CPEIbl;

® JaBaTh XapaKTEPUCTUKY METOJIaM U3Y4CHUS] OMOJOTHUECKUX O0BEKTOB;

e K iaccuuupoBaTh 0OBEKTHI MO UX MPUHAAIEIKHOCTH K CUCTEMATHUECKUM TPYIIIaMm;

[ ] Ha6J'II-OI[aTI> U OITHUCHIBATH paSJ'H/ILIHBIX HpeILCTaBHTCHGﬁ JKUBOTHOT'O MI/Ipa,

® JCIIOJBE30BaTh 3HAHMA 10 300JIOTUH B ITIOBCEIHEBHON KU3HU;

® [PUMEHSTH ABOWHBIC Ha3BaHUsS KUBOTHBIX B OOIIEHHH CO CBEPCTHUKAMHM, MPHUIIOATOTOBKE
COOOIICHUH, TOKJIAIOB, MPE3CHTAIIHI.

L] OHpCHGHHTB CXOJICTBA U paSJ'II/I'-II/ISI Me>1<11y paCTI/ITeJ'II)HI)IM " ) KUBOTHBIM OpFaHI/ISMOM;

® OOBSCHATH 3HAYEHUS 300JOTHYECKHX 3HAHWUW A COXPAHEHUS KXU3HU Ha IUIAHETe, NI
pa3BelieHUs PeIKUX M OXPaHSIEMBIX JKUBOTHBIX, JUUIsl BBIBEJICHUS HOBBIX MOPOJ] )KUBOTHBIX.

9 kuacc

BrpINYCKHUK HAVYMTCH:

YKa3blBaTb MCTObI HAYK, U3YHAIOIINX YCIIOBCKA,

OMPEACIIATE OCHOBHBIC 3TAIlbl PA3BUTUA HAYK, U3YHAIOMIUX YCIIOBCKA,
OIPCACIIATb MECTO YCIIOBCKA B CUCTCMATUKCE,

paccMaTpruBaTb OCHOBHBIC OTAIlbl 3BOJTIOIMHN YCIIOBCKA,

OIPCACIIATH YCJIOBCUCCKUC PACHI;

OIIMChIBATDH 06]]_[66 CTPOCHUC OpraHn3Ma YCJIOBCKaA,

OIPEACIIATL CTPOCHUC TKaHEeHn OopraHu3ma 4CJIOBCKa,



BBIOMpATh THINEBBIC MPOJYKTHI W MUTATCIbHBIC BEIISCTBA, ONPEIACISITh X POJIb B
0OMEHE BEILIECTB;

KJIACCU(UIIUPOBATH BUTAMUHEI;
OTIpEEISATH HOPMBI U PEKUM MTUTAHUS;
paccmatpuBath ocooennoctu BH/I uenoBeka;

OIIPECACIIATH HaCJICACTBCHHBIC U BpPOXICHHBIC 3a00J1eBaHUs u Sa6OHeBaHI/I${,
nepeaaromueECs MOJOBEIM ITYTEM, a TAKXKE MEPBI UX HpO(l)I/IJIaKTI/IKI/I.

BLI]’[!CKHI/IK IOJVINT BOSMOKHOCTD HAVIHUTLCH .

BBIJICJIATH CTIEU(pUIECKHUE OCOOCHHOCTH CTPOCHUS OpraHU3Ma YeJI0BEKa;

OOBSCHATH MECTO U POJIb YEJIOBEKA B MIPUPOJIE, OCOOCHHOCTH CTPOCHUS CKeJleTaueI0BeKa;
CTPOCHHE U POJIb KPOBEHOCHOH 1 TUM(paTHUECKON CHUCTEM;

POJIb BUTAMHHOB B OPraHU3ME YEJIOBEKA;

OTIpEEIIATh YEPThI CXOACTBA U PA3JINYMsl YEIOBEKA U )KMBOTHBIX;

JI0Ka3bIBaTh HECOCTOSATEIBHOCTh PACUCTCKUX B3IVIAJIOB O IPEUMYIIIECTBAX OJJHUX pacrepe
APYTHMH;

Ha0JI0/1aTh ¥ OMUCHIBAThH KJIETKU M TKAHU HA TOTOBBIX MUKPOTpenaparax;

pacrno3HaBaTh Ha HarJIsIIHBIX TOCOOMSIX KOCTH CKeJleTa KOHEYHOCTEH U UX IOSICOB;
OKa3bIBaTh MEPBYIO MOMOILb IPH YIIHOaX, IEPETOMAX KOCTEH U BBIBUXAX CYCTaBOB,

IIPU OTPABJICHUHU YTapHBIM ra3oM,

CIIAaCEHUU YTONAIOLIETO,

MPOCTY/AHBIX 3200JICBAaHUSIX,

IIPH TEIJIOBOM U COJTHEYHOM yJape, 0’Korax, 00OMOpPOKEHHSIX,

TpaBMax KOXHOT'O IOKPOBA;

BBISIBJISATH B3aUMOCBSI3b MEX/y OCOOCHHOCTSIMU CTPOEHUS KIETOK U UX (QYHKIUSIMHU;
BBIJIEISITh OCOOEHHOCTU CTPOEHUSI COCYUCTONW CUCTEMBI U JIBUYKEHUSI KPOBU IOCOCYAAM;
U3MEPSATH MYJbC U KPOBSIHOE 1aBJICHUE.

MIPUBOANTH JIOKA3aTeNbCTBA (apryMEHTUPOBATh) HEOOXOAMMOCTH COOIIOAEHUS MEp
npoUIAKTUKY HapyLIIeHUH pabOoThl MUILEBAPUTEIbHOM CUCTEMBI;

Pa3BUTHA aBUTAMHWHO30B;

Mep TpoPIIAKTUKH HHQPEKIHM, Mepenarmuxcs monoBeiM myteM, BUY — unpexuuu,
MEIUKO-TEHETUYECKOTO KOHCYJIbTHUPOBAHMS A MPEAYNPEKICHUS HACIEICTBEHHBIX
3a00JIEBAHUH YEJIOBEKA;

OOBSACHATH 3HAUEHHE HEPBHOW CUCTEMBI B PETYJISALIUN MPOLIECCOB KU3HEEATEIIbHOCTH;
BIIMSIHUE HEPBHOM CUCTEMBI Ha JEATEIILHOCTh OPTaHOB;

BpE/IHOE BIIMSAHNE HUKOTHHA, AJIKOTOJISl U HAPKOTUKOB Ha pPa3BUTHE IJI0/1a;

OOBSACHATH POJIb OOY4YEHUS M BOCHUTAHMS B Pa3BUTHM IOBEJIEHUS M ICHUXUKHYEIOBEKA;
XapakTepu3oBaTb ocobenHoctd BH/I 1 ponb peun B pa3BUTHH YEIOBEKA;

YCTaHABIIMBATh €IMHCTBO HEPBHOM U TYMOPAJILHOMN PEryIIsIliiH.



Conep:xxanue y4eOHOro mpeaMera

Buonorus. 5 knacc.

(1 yac B Hexexaro 34 yaca)
Pa3nea 1. ’Kusoii opranusm: crpoenue u usydenue (44.)
MHorooOpa3ue >XUBBIX OpraHu3mMoB. OCHOBHBIE CBOMCTBAa JKHMBBIX OPIaHHU3MOB: KJIETOYHOE
CTPOEHME, CXOIHBIH XHMUYECKUH COCTaB, OOMEH BELIECTB M HSHEPruu, NHUTAHUE, JIbIXaHUE,
BBIJICJIEHUE, POCT U pa3BUTHE, pa3pa)XMMOCTb, JIBUXKEHUE, pa3MHOXeHue. buomorus — Hayka o
KHUBBIX OpraHusmax. Pa3HooOpasue OHONOTHUECKHMX HayK. MeTonbl H3y4YeHHS TMPUPOJBIL:
HaOJIroleHNe, SKCIEepUMEHT (OmbIT), u3MepeHue. OOOpynoBaHHE Ul HAy4YHBIX HCCIIEIOBaHUI
(;mabopaTopHOe 000pyAOBaHNE, YBETUUUTEIbHBIE TPUOOPHI, U3MEPUTENBHBIE TPUOOPHI).
YBenuuuTenbHBIE MPUOOPHI: pydHas JIyma, CBETOBOW MHKpockor. Kiertka — sjemeHTapHas
eIMHUIIA KUBOTO. besbsinepubie n siaepHble KieTkd. CTpoeHue u (QyHKIHUH Apa, HUTOIIa3Mbl H
e€ opraHouJoB. XpoOMOCOMBI, UX 3HaueHue. Pa3nuuuss B CTPOEHUHM PACTUTEIBHONM M >KUBOTHOM
kieTok. CoziepkaHue XUMUYECKUX JIEMEHTOB B KileTke. Boga, npyrue HeopraHnuyeckue
BELIECTBA, UX POJIb B )KU3HENEATEIbHOCTH KJIETOK. OpraHnyeckue BEIIeCTBAa U UX pPOJIb B KIIETKE.
BemecTBa u sBlIeHUs B OKpY’KarollleM MUpe. Benrkue ecTecTBOMCIIBITATENH.
Jlabopamopnvie u npakmuueckue pabomel
3HaKOMCTBO ¢ 00OpY/ZOBaHUEM JUI HAyYHbBIX HCCIIEJOBAHHH.
IIpoBenenue HaOMOACHUMN, OMBITOB M M3MEPEHHUI C LEJIbI0 KOHKPETHU3alUMM 3HAHUM O MeToaax
W3y4YEeHUs NPUPOJBI. Y CTPOMCTBO PYYHOH JIYIIBI, CBETOBOTO MUKPOCKOIIA.
CtpoeHue KIETOK KOXHUIBI uemryd Jyka. OmnpeleneHue cocTaBa CEMsSH IIICHULIBL.
Onpenenenve GU3NUECKUX CBOWCTB OEIIKOB, )KMPOB, YIJIEBOIOB.

Pa3nen 2. MHoroodpa3ue :KuBbIX opraHuzMon (14u4.)

Pa3BuTre xu3HM Ha 3emile: JKU3Hb B JPEBHEM OKEaHE; Jieca KaMEHHOYIOJIBHOIO IEpHOJa;
pacuBeT IPEBHUX MTPECMBIKAIOIINXCS; ITULIBI U 3BepHU Iponuioro. PasHoobpasue xuBbIX
opranusmoB. Knaccuduxanus opranuzmoB. Bun. Llapctsa xuBoii mpupozs: bakrepuu, I'puoOsi,
Pacrenus, JKuBotHble. CylliecTBEHHBIE IPU3HAKY NIPEACTABUTEIIEN OCHOBHBIX 11APCTB,

UX XapaKTEepUCTHKa, CTPOEHHE, OCOOEHHOCTU >KU3HENEATENbHOCTH, MecTa OOMTaHUS, UX POJIb B
IIPUPOZIE U JKU3HM uesoBeka. OXpaHa KUBOU MPUPOIBIL.

Pa3zgen 3. Cpena o0uTaHus KMBbIX OPraHU3MOB6 Y.

HazemHo-BO3ayIIHAs, BOJHAs M MOYBEHHas cpelbl oOMTaHUS opraHu3MoB. [Ipucrnoco0neHHOCTh
OpPraHM3MOB K cpene oOuTaHHs. PacTeHWss W KMBOTHBIE DPa3HBIX MAaTEpUKOB (3HAKOMCTBO C
OTJICTTLHBIMU TIPEJICTABUTEIISIMUA KUBOW MPUPOJIBI KaXKA0r0 Matepuka). [IpupogHsie 30HBI 3eMiu:
TyH/pa, Taiira, CMEIIaHHbIE M IIUPOKOJIMCTBEHHBIC Jieca, TPABIHUCTHIE PaBHUHBI — CTENH U
CaBaHHBI, ITYCTHIHH, BJIQXHBIE Tpomnuueckue seca. JKu3Hp B Mopsx u okeaHax. CooOmecTBa
MOBEPXHOCTH W TOJIIM BOJBI, JOHHOE COOOIIECTBO, COOOIIECTBO KOpaIoBOro puda,
TIyOOKOBOJIHOE COOOIIIECTBO.

Jlabopamopnvie u npakmuueckue pabomovl



Onpenenenve (y3HaBaHME) HauOolee pPAcIpOCTpaHEHHBIX PACTEHMM W JKMBOTHBIX C
WCIIOIB30BAaHUEM DPA3IUYHBIX MCTOYHUKOB HMHGpopmanuu (dororpaduii, aTiacoB ONpeAeTUTENCH,
gydJel, repbapues U ap.).

HccnenoBanne 0cOOCHHOCTEH CTPOCHUSI pACTEHUI M )KMBOTHBIX, CBA3aHHBIX CO Cpelloil oOuTaHUs.
3HAKOMCTBO C 3KOJIOTHYECKHUMHU IMPOOIeMaMH MECTHOCTH U JIOCTYITHBIMH Iy TSIMHUUX PEIICHUS.
Paznen 4. YesoBek Ha 3emiie (5 4.)

Hayunsle npencraBieHrs 0 MPOUCX0KICHUH YelloBeKa. J[peBHUE MPEIKH YeIOBEKa: JPUOIUTEKU U
aBcTpasionuTeku. Yenoek ymenbiit. YenoBek npsMoxosiuil. YenoBek pa3zyMHbli (HeaHaepTasell,
KpPOMaHbOHEIl, COBPEMEHHBIN uYeloBeK). I3MeHeHHs B HpPUPOJIE, BBI3BAHHBIC JEATEIBHOCTHIO
genoBeka. KHUCIOTHBIC TOKIU, 030HOBAs AbIPa, MAPHUKOBBIA A((EKT, paaroaKTHUBHBIE OTXOIbI.
buonoruueckoe pasHooOpaszue, ero oOenHEHHWE U MyTH coxpaHeHus. ONyCThIHUBaHUE U €ro
MpUYMHBI, O00phOa C OMyCThIHMBAHWEM. BakHEHIIHE 3KOJOTUYECKUE MPOOJIEMBI: COXpaHCHHE
OMOJIOrMYecKoro pasHooOpas3usi, 60opprbda C YHUUYTOKEHHUEM JIECOB U OIYCTHIHUBAHUEM, 3allUTa
IUTAHETHl OT BCEX BUOB 3arpsA3HEHU. 3M0pOBbE YenoBeKa M 0e30IacHOCTb JKU3HU. B3anuMocBs3b
310pOBbs U 00pa3a KU3HU.

[IpaBuna mOBeJeHUSI dYeJOBEKAa B ONACHBIX  CUTyallUsIX  MPUPOJHOTO MPOUCXOXKIICHHUS.
[Ipocreiimme crocoObl OKa3aHMs MEPBOI TOMOIITH.

JlemoHcTpanus

S n0oBUTBIE PACTEHMS U ONTACHBIE )KUBOTHBIE CBOEI1 MECTHOCTH.

Jlabopamopnvle u npaxmuyeckue pabomul

N3mepenne cBoero pocrta U Macchl Teja.

OBnajenue MpocTeuMH crocodaMu OKa3aHuUsl MEpBOW J0BpayeOHOM MOMOILH.

Conep:xanue yueOHOro npeamera buosorus.
Kusoii opranusm. 6 kiacc

(1 u B Hene0, Bcero 34 4)

Pasnea 1. CTPOEHUE Y CBOMCTBA JKUBBIX OPTAHU3MOB (9 uacos)
Tema 1.1. CTpoeHue pacTUTEILHON M )KUBOTHOM KiieToK. KieTka - xuBas cuctema (3 1)

Krnetka - anemeHTapHas eivHuLA KUBOTO. be3bsaaepHble u saepHble kieTku. CTpoeHue U QyHKIUU
sa/pa, LWUTOIJIa3Mbl M €€ OpraHouJoB. XPOMOCOMBI, MX 3HaueHue. Pa3nuuus B CTpOECHHUH
pacTUTENBHOM U KUBOTHOW KJIETOK. [leneHue kneTok. [leneHue - BaxkHelillee CBOWCTBO KIETOK,
o0ecrnieunBaroIee pocT U pa3BUTHE MHOTOKJIETOYHOTO opranusma. /[Ba tuma nenenus. Jlenenue -
OCHOBA Pa3MHOXEHUS OPraHU3MOB.

JJaGopaTtopuas pab6ora Ne 1. CrpoeHue KIETOK >KMBBIX OPIraHM3MOB (HaroTOBBIX
MHUKpOIpenaparax).

Tema 1.2. Tkanu pacTeHnii U )KUBOTHBIX (2 )

[Tonsitne «rkanp». KieTOouHbIE 3JIEMEHTBI M MEXKKIETOYHOE BEMIECTBO. THNBI TKaHEH
pacTeHuii, ux MHOrooopasue, 3HaU€HHE, OCOOCHHOCTH CTpPOCHMs. THUIbl TKaHEeW KUBOTHBIX
OpPTraHU3MOB, UX CTPOCHUE U (DYHKIIHH.

JlabopaTopHas pabora Ne 2. TkaHU *KUBBIX OPraHH3MOB.

Tema 1.3. Opranbl U cucTeMbl OpraHos (4 )



[Tonsitue «opran». OpraHsl HBETKOBOTO pacTeHusl. BHelIHee cTpoeHue U 3HAaY€HUE KOPHS.
KopueBbsie cucrembl. Bunonsmenenust kopueid. CrtpoeHue u 3HaueHue mnobera. I[louka -
3a4aTovHbIN mooer. CTebenpb kKak oceBoil oprad noodera. [lepenBmkeHue BemecTs mo credito. JIucr.
Crtpoenue u pyHKIuU. [IpocThie U CIIOXKHBIC TUCTHA.

L[BeTOK, €ro 3Ha4YeHHE U CTPOCHHE (OKOJIOLBETHHUK, THIYMHKH, 1MecTUK). ConseTus. [1mompl.
3HaveHne U pasHooOpazue. CTpoeHue CeMsiH OJHOJOJBHOTO M JABYIOJIBHOTO pacTeHUH. CUCTEMBI
OpraHoB.

OCHOBHBIE CHUCTEMBl OPraHOB JKMUBOTHOTO OpraHuW3Ma: MHIIEBAPUTENbHAS, OIOPHO-
JBUTATEJIbHAs, HEPBHAS, YH/IOKPUHHAS, [10J0Basl.

Jla6opatopHaspaboTaNe3. Pacno3HaBanue opraHoB y pacTeHUH WKUBOTHBIX.

Pazgen 2. )KUBHEJAEATEJABbHOCTb OPITAHU3MOB (23 4)

OcHoBHas eJb: J1aTh MOHATHE 00 OpraHax M CUCTEMaxX, COCTABJISIOIIUX OPraHU3Mbl PACTCHUU U
KUBOTHBIX, O CTPOEHHUHU OTJACJIbHBIX OPraHOB PACTUTEIBHBIX W JKUBOTHBIX OPraHU3MOB, 00
OCHOBHBIX IpPOIECCaX KHUIHEACSITETbHOCTH OPTraHU3MOB, CYIIHOCTH MPOLIECCOB U UX CBSI3U MEXKIY
co0oii

Tema 2.1. [lutanue u numeBapenue (3 4)

CymHocTh TOHATUA «nuTaHue». OCOOCHHOCTHM NUTAHHSI PACTUTEIHLHOTO OpraHu3Ma.
[TouBennoe mnutanme. Boznymmuoe nutanue (dorocunrte3). OCOOCHHOCTH TNUTAHUS >KUBOTHBIX.
TpaBosimHbIE >KMBOTHBIC, XHUIIHUKH, TPYHOEAbI, CUMOHMOHTHI, Mapa3uThl. [luiieBapeHune W ero
3HayeHrne. OCOOCHHOCTH CTPOCHHS TNHINEBAPUTEIBHBIX CHCTEM XHBOTHBIX. [lWIIeBapUTeIbHBIC
(epMEHTHI M BX 3HAYCHHE.

JeMoHCTpaunus: OEHCTBUE KEITyJOYHOIO COKa Ha OEJIOK, CIIOHBI - Ha Kpaxmai.

O 1 bl T, JOKa3pIBatONIMI 00pa3oBaHME Kpaxmajla Ha CBETY, IMOIVIOIICHHE YTIIEKHCIOro rasa
JTUCTbAMU. Ponb cBeTa 1 BOJIBI B )KU3HU PACTEHUH.

Tema 2.2. /Ipixanue (24)

3HavyeHue apixaHus. Ponb kuciaopoaa B mpolecce paciieneHnus OpraHndecKuX BEIeCTB U
0CBOOOXKJEHNUs »Hepruu. JlpixaHue pacteHuil. Poib ycThUI] M uyedeBHYEK B Ipolecce JIbIXaHHS
pactenuii. Jlprxanue >KUBOTHBIX. OpraHbl AbIXaHUs )KUBOTHBIX OPTaHH3MOB.

JeMoHCTpaINus: ONbITH, WUIIOCTPUPYIOIINE AbIXaHUE MPOPACTAIOLIUX CEMSH,
JbIXaHNe KOpHE; OOHapy>KeHUe YIIIEKUCIIOTo Ta3a B BBIABIXaEMOM BO3/yXe€.

Tema 2.3. TlepeaBu:xkenne BeuiecTs B opranusme (2 1)

[lepenoc BemiecTB B OpraHusme, €ro 3HaueHue. llepenBuxeHue BEIIECTB B PACTEHMSIX.
OCOOEHHOCTH CTPOCHHUSI OpPraHOB PACTEHHM, OOECIEYMBAIOIIUX IMPOIIECC TEepeHOca BEIIECTB.
Oco0eHHOCTH TepeHoca BEIIeCTB B OpraHM3Max *KUBOTHBIX. KpoBeHOCHas cuctema, ee CTpOeHHeE,
¢ynkuuu. 'emonumpa, KpoBb U €€ COCTaBHBIE YaCTH (T11a3Ma, KJIETKH KPOBH).

JeMOHCTpAaIus: ONBIT, WUIIOCTPUPYIOUIMHA IMyTH TNEPEIBHKEHHSI OPraHMYeCKUX
BellecTB 1o credto. CTpoeHne KIETOK KPOBH JIATYIIKY U YeJIOBEKa.

[Ipaktuueckas padora Ne 1. I[lepeaBuxeHre BoJbl U MHHEPAIbHBIX BELIECTB



o cTedIto.

Tema 2.4. Boigesienue (2 )

Ponb BblAENIEHHS B MpoIECCEe KUZHENEATEIbHOCTH OPraHW3MOB, IPOAYKTHI BBIICICHUS Y
pacTeHMil U KUBOTHBIX. BplieneHnue y pacteHuil. Beinenenue y KuBOTHbIX. OCHOBHBIE
BbIJICTTUTENIbHBIE CUCTEMBI Y )KUBOTHBIX. OOMEH BEIIECTB U SHEPTUU.

Tema 2.5. OnopHble cucTeMsl (2 1)

3HAUEHUE ONOPHBIX CUCTEM B U3HU OpPraHu3MoB. OIOpHBIE CUCTEMBI PacCTEHUU.
OnopHbIe CUCTEMBI )KUBOTHBIX.

JleMoOHCTpaumus: CKEIEThl MICKOINUTAIOUIMX, PACHMI KOCTEH, PaKOBUHBIMOJLIOCKOB,
KOJUIEKLIIUHA HAaCEKOMBIX.

JlabopaTtopHas paboTalNed. Pa3zHooOpazue OMOPHBIX CHCTEM JKHBOTHBIX.

Tema 2.6. /IBukenue (24)

JIBukeHHe Kak BakHEiIas 0COOEHHOCTh KUBOTHBIX OPTaHU3MOB. 3HAYCHHE JABUTATEIbHON
aKTUBHOCTH. MexaHu3Mbl, 00€CIIeUBAIOIINE JBUKECHHE >KUBBIX OPTraHU3MOB.

Jlabopatopuas paboraNe5. JIpmkenue undpysopun tydensku.Jl a 6 o

patopHasapaborTa N 6. [lepememienne noxaesoro uepss. Tema 2.7.

PeryJisinusi npoueccoB Ku3HenesiTeJbHOCcTH (3 1)

JKu3HenesaTenpHOCTh OpraHu3Ma U €ro CBA3b C OKpYXKarwulen cpeaoil. Perynsuus npoiueccon
KHU3HEIESITENIbHOCTU OpraHu3MoB. Paznpaxumocts. HepBHas cucrema, 0cCOOEHHOCTH €€ CTPOECHHUSL.
Pedrnexc, MHCTHHKT.

Tema 2.8. Pazmuoskenue (3 1)

buosiornueckoe 3HaueHWE pa3sMHOXKEHUs. Buubl pasmMHOxkeHHs. becrnonoe pasMHOXKEHHE
KUBOTHBIX (JeNeHUEe MPOCTEUIINX, MOYKoBaHWE TUApbI). [lonoBOe pasMHOXKEHHE OPraHU3MOB.
OCoOEHHOCTH TMOJIOBOTO Pa3MHOXKEHUSI >KMBOTHBIX. OpraHbl pasMHOXKeHUs. IlonoBble KIETKH.
OmnonorBopenue. [lonoBoe pasmHoxkeHue pacteHuid. OnbuleHue. J[BOWHOE OILIOJIOTBOPEHHE.
OO0pazoBaHue TIOA0B U CEMSIH.

JeMoHcTpanus: cnocodbl pasMHOXKEHHUS pacTeHuil. Pa3sHooOpasue M cTpoeHue
COLIBETHUH.

IIpaktuueckaspaboTalNe 2 BereraruBHOE pa3MHOKEHHE KOMHATHBIX PACTEHUIA.

Jlabopatopuas pab6bortalNe7. [IpimMoe u HempsiMoe pa3BUTHE HACEKOMBIX (Ha
KOJUIEKIIMOHHOM MaTepuare).

Tema 2.9. Poct u pazBurtue (3 4)

Poct u passurme pacrenuit. MHauBHayaibHOE pasBUTHE. PacnpocTpaHeHue IUIOAOB U
ceMsH. COCTOSSHME TOKOs, €ro 3HayeHHe B JKM3HM PACTEHUIl. YCIOBHsI MPOPACTaHUS CEMSH.
[Tutanue u poct mpopocTkoB. OcOOEHHOCTH pa3BUTHS JKUBOTHBIX OpraHu3MoB.PazBuTue 3apopima
(Ha mpumepe naHueTHuka). [locTomOpHoOHanbHOE pa3BUTHE >XUBOTHBIX. [IpsMoe u HempsmMoe
pa3BUTHE.

JleMOHCTpalus: cnocoObl pacpoCTpaHEHUs IIOJJOB M CEMSH; IPOPACTAHUS CEMSIH.

Tema 2.10. Opranusm kak eaunoe mesuoe (1 1)



B3anMOCBsI3b KIIETOK, TKaHEW M OpPraHoOB B OpraHusMe. PerynsaropHas IeATelbHOCTb
HEPBHOM U T'yMOpalbHOM cucTeM. DYHKIIMOHUPOBAHKUE OpraHUu3Ma KaK €IMHOIO LIEJIOr0; OPraHu3M
- OMoJOrMyecKas CUCTeMA.

Coaep:xanue yueOHOro mpeamera
buosorusi. MHuoroo6pasue :xuBbix opranusmoB.baxtepun.I'pudbr.Pacrenus. Txiace
(2 u B HeneT10, Bcero 68 u)

Paznes 1. Ot kiaerkn 10 6uochepsi (10 yacon)
Tema 1. BBenenue. MHorooopasue ;KUBbIX cucTeM (2 4)

OCHOBHBIE CBEJICHHUS O CTPOSHUH U (DYHKIHSIX KJIETOK, TKAHEH, OPraHOB U CHUCTEM OpPTaHOB
pacTeHuil 1 )KuBOTHBIX. PasHooOpa3ue Gpopm xuBoro Ha 3emie. [loHaTne o0ypoBHIX OpraHu3aluu
KU3HHU: KIETKH, TKaHU OpraHbl, OpraHW3Mbl. Buael, monymsimuu u OuoreomneHo3sl. OOmime
npencTaBicHus 0 ornocdepe.

Tema 2. Y. J/lapBHH 0 NPOUCXOKIEHUN BHIOB (2 1)

[TprurHbl  MHOrOoOOpa3usi  JKUBBIX  OPraHU3MOB. SIBI€HMSI  HACIEACTBEHHOCTH U
M3MEHYMBOCTH. MICKyCCTBEHHBIH OTOOp; MOPOIBI JOMAIIHUX KXUBOTHBIX U KYJIBTYPHBIX PacTEHUI.
[TonsaTue o 60prOE 3a CyIIECTBOBAHNUE M €CTECTBEHHOM OTOOPE.

Tema 3. UcTopusi pa3BuTHS KU3HU Ha 3emuie (4 1)

[Tonpa3znenenue ucropun 3eMiM Ha 3pbl U IEPUOABL. Y CIIOBUS CYLIECTBOBAHUS Ha IPEBHEU
wianere. CmeHa ¢iopel U (ayHsl Ha 3emile: BO3HUKHOBEHHE HOBBIX M BBIMHPAHUE TIPEIKIC
CYLIECTBOBABIINUX (HOPM.

Tema 4. CucreMaTnKa )KHBBIX OPraHu3MoB (2 1)

HckyccTBeHHast cuctemMa »HUBOTO MHpa; padboTel Apucrorens, Teodpacra. Cucrema
npuposl K. JluaHes. OCHOBBI €CTECTBEHHOM KIacCU(UKAIMK >KUBBIX OPraHU3MOB Ha OCHOBE MX
poacta. OCHOBHBIE TAKCOHOMUYECKHE KaTETOPUH, IPUHSATHIE B COBPEMEHHON CUCTEMATHKE.

Pazgen 2. HapcrBo bakrepuu (4 v)
Tema 1. IToguapcrBo Hacrosimue 6akrepun (2 4)

[Tpoucxoxaenne u HBomouus Oakrepwii. OOmMUe CBOWMCTBA MPOKAPUOTHUECKUX
opranu3mMoB. CTpoeHUE TPOKAPUOTUYECKOW KIETKH, HACIEACTBEHHBIN ammapar OaKTepHalbHOM
KIeTKU. Pa3sMHOXKEeHHE OakTepuid.

JleMoHCTpanus

CtpoeHue KIeTOK pa3IudHbIX IPOKAPUOT.

JlabopaTopHbIe U MPAKTUYECKHUE PAOOTHI




3apucoBKa CXEMbI CTPOCHHS TPOKAPUOTUYECKOU KIETKH.

Tema 2. Muorooo6pasue 6akrepuii. Apxedbakrepuu. Oxcudorodbakrepuu (24)

Mmuoroo6pazue ¢opm Oakrtepuil. OCOOEHHOCTH OpraHu3allud W KHUIHEACSITEIbHOCTU
MPOKapHoT. PacnpocTpaHEHHOCTh M POJb B OMOLIEHO3aX, HKOJOTHYECKAass POJIb M MEAULUHCKOE
3HAuYEHHUE.

Pa3znen 3. lapcTBo I'puosi (8 u)
Tema 1. Ctpoenue u pyHkuuu rpudos (2 1)

[Ipoucxoxaenue u 3Bomronuss rpuboB. OCOOEHHOCTH CTPOCHUS KIETOK I'PHOOB.
OCHOBHEBIE YCPTHI OpTraHrU3allii MHOT'OKJICTOYHBIX FpI/IGOB.

Tema 2. MHoroo6pa3ue u 3K0J10rusi rpu6oB. XUTPUANOMHUKOTA U 3UTOMHUKOTA.
Ackomukora u bazunuomuxora. I'pynna HecoBepuennbie rpuobi 1 Omukora (4 1)

Otnensl: XUTpUIUOMUKOTA, 3UTOMUKOTa, ACKOMUKOTa, bazunnomukora, OMUKOTa; rpymnma
Hecosepmennsie rpudbl. OCOOCHHOCTH KH3HEACATEIHFHOCTH U pacmpocTpaneHue. Posb rpuboB B
OMOLIEH03aX U XO3AMCTBEH HOM JEeATEIHLHOCTH YEIOBEKA.

JleMoHCcTpauus

CxeMbl CTpPOEHHUS MPEICTaBUTENeH Pa3IMUHbIX CUCTEMAaTHUECKUX TPYII I'pUOOB,pa3IMyuHbIe
npezacTaBuTeNN napersa I'pudsbl, cTpoeHue II0I0BOTO Teja IMUISAIOYHOT0 rpuoa.

JlabopaTopHbIe ¥ IPAKTHYECKHE PAOOTHI

*
CtpoeHue miecHeBoro rpuda Mykopa .
*
Pacnio3naBanue cheOOHBIX U SITOBUTHIX TPHOOB .
Tema 3. I'pynna Jlumaiinukmu (2 v)

[TonsTHe 0 cuMOMO3e. 0611_[8.5{ XapaKTCPUCTHUKA JIMIAWHUKOB. THIIBI CTOEBHII] HHmaﬁHHKOB;
0COOEHHOCTH KHN3HCACATCIIbHOCTH, paCHpOCTpaHéHHOCTL H DKOJIOrnvecCKas poJib JIMIITAMHUKOB

JleMoHCTpanus

CxeMbl CTPOCHUS TUIIAHHUKOB, Pa3JIMYHbIE TPEACTABUTENH JIMIIIATHUKOB.
bakrepuu. I'pulsi.

Pa3nen 4. HapcrBo Pacrenus (344)
Tema 1. 'pynna otaenos Boxopociau: crpoenue, pyHKuuu, 3xojaorus (6 4)

Bomopocnu kak npeBHeimias rpymnma pacteHuid. OOmmas XapaKTEpPUCTHKA BOJOPOCIEH.
Ocobennoctu crpoeHus Tena. OJHOKIETOUYHbIE M MHOTOKJIETOYHBIE BOAOpociu. MHorooGpasue
BOJOPOCIEN: 0TAENBI 3€IEHBIE BOJIOPOCIH, bypble Bogopociau u



Kpacuble  Bomopocau. Pacnipoctpanenue B BOOHBIX M Ha3zeMHBIX  OHOIIEHO3aX,
AKOJIOTUYECKasl poJib Bojopocieil. [IpakTuueckoe 3HaueHueE.
JleMoHCTpaIys

CxeMbl CTPOCHUA BOI[OpOCJ'ICfI Pa3IMYHBIX OTACIIOB.

JlabopaTopHbIe U OPAKTHUYECKUE DAOOTHI

*
M3y4yeHune BHEIIHETO CTPOSHUS BOIOPOCIEH .
Tema 2. Otaen MoxoBuaubie (2 1)

Otnen MoOXOBUIHBIE; 0COOEHHOCTH OpraHu3aIyH, JKM3HEHHOTO LMKJIA.
Pacripoctpanenue u poiib B OMOIICHO3aX.

Tema 3. CniopoBble coCyAuCTbIe PACTEHHS: MJIAYHOBH/HbIE, XBOIIIEBU/IHbIE,
nanopoTHuKoBuAHbIE (6 1)

Otaen [InayHoBUIHBIE; OCOOCHHOCTH OpraHHU3aIlH, KU3HEHHOTOo IMKIa. PacnpocTpanenue
u ponb B OmoneHo3ax. Otmen XBOIIEBHIHBIC; OCOOCHHOCTH OpPraHU3AIMH, XU3HCHHOTO ITUKIIA.
Pacnipoctpanenne u poab B OuoneHosax. Otaen [lamopornumkoBumHbie. [IpoucxoxiaeHue u
0COOEHHOCTH OpraHu3anuu. JXU3HEHHBIA ITUKI TMAloOpPOTHUKOB. PacmpocTpaHeHue W HUX pPOjb B
OHoIEHO3aX.

JleMoHCcTpauus

CxeMsbl CTPOCHUA W JKHU3HCHHBIX LIHKJIOB MXOB, XBOHICI71 U IIJIAyHOB, PpPa3JIMYHLIC
nNpeaACTaBUTCIIM  MXOB, IIJIAYHOB U XBOHICfI, CXEMbl CTPOCHHA MAaIOpPOTHUKA, JPCBHUC
MMalmOpOTHUKOBUIAHBIC, CXCMa NOHKJIAa Pa3BUTHUA [AINIOPOTHHKA, PaA3JIAYHBIC MPCACTABUTCIIN
MarnopoOTHUKOBUAHBIX.

JlabGopaTopHbIe ¥ IPAKTHYECKHE PAOOTEI

*
I/I?,quHI/IC BHCIIHCTO CTPOCHUA MXa .
W3ydeHne BHEIIHETO CTPOSHUS TAallOPOTHUKA .
Tema 4. Cemennbie pacrenus. Otaen I'osiocemennbie (8 )

[IpoucxoxaeHne 1 0COOCHHOCTH OpraHU3alMK [ 0JOCEMEHHBIX PAaCTEHUI; CTPOCHUE Tela,
KU3HEHHBIE (OPMBI TOJIOCEMEHHBIX. MHOrooOpasue, pacnpoCTPaHEHHOCTh TOJIOCEMEHHBIX, HX
pOJb B OMOIIEHO3aX U MPAKTUYECKOE 3HAUCHHE.

JleMoHCTpaIms

CxeMbl CTPOCHUA TOJOCECMCHHBIX, LUK Pa3sBUTHUA COCHBI, Pa3JIMYHBIC IMPCACTABHUTCIIN
TOJIOCEMCHHBIX.

.Ha6ODaTODHLIC W NPAKTHYCCKHE Da6OTLI

HBy‘leHI/IC CTPOCHUA U MHOP006paSI/IH TOJIOCEMCHHBIX paCTCHI/Iﬁ .



Tema 5. [lokpbiTOoceMeHHBIEe (IBeTKOBbIE) pacTenus (10 1)

[Tpoucxoxaenne u 0ocoOeHHOCTH opraHu3anuu [IOKPBITOCEMEHHBIX PACTEHHIt; CTPOEHHUE
Tena, )ku3HeHHble GopMbl [lokpeiTocemenHsix. Kimaccst OnHononpHbIe U [IBYIONIBHBIE, OCHOBHBIC
cemeiicTBa (2 cemeiicTBa OAHOMONBHBIX M 3 CeMEHCTBa JBYAONBHBIX pacTeHmii). MHoroobpasue,
pacnpocTpaHEHHOCTh LIBETKOBBIX, UX POJIb B OMOIIEHO3aX, B KU3HU YEJIOBEKA U €r0 X035UCTBEHHOU
NeSITeIbHOCTH.

JleMoHCTpaIus

Cxema CTpOEHHUSI ILIBETKOBOTO PACTEHUS; CTPOCHMS LIBETKA, LIMKJI Pa3BUTHUS IIBETKOBBIX
pacTeHuii (IBOHHOE OIIOOTBOPEHUE), MPEACTABUTENN PA3IUYHBIX CEMEHCTB MOKPHITOCEMEHHBIX
pacTeHui.

.Ha6ODaTODHI>Ie X IIPAaKTHYCCKHEC Da6OTLI

*
I/I3yquHe CTPOCHUSA NOKPBITOCEMCHHBIX PACTCHUU .

Pacno3naBanne Hambosee pacrnpoCTpaHEHHBIX PAacTEHUI CBOEH MECTHOCTH, OIpeesicHHE
UX CUCTEMATHUYECKOTO MOJIOKEHHUS .

Tema 6. DBoJronus pacrenuii (2 4)

BO3HUKHOBEHME KH3HU M IOSBICHHE IEPBBIX pacTeHUM. Pa3BuTHE pacTeHHMH B BOJHOU
cpene obutanus. Beixon pacreHuil Ha cyiy U GopMupoBaHHE MPOBOISAINIEH COCYIUCTON CUCTEMBI.
OCHOBHBIE 3Tallbl pa3BUTHS PACTEHUN Ha CyIlE

JleMoHCTpanus

PI/ICYHKI/I y‘~I€6HI/IKa, ITOKa3bIBAIOIIHEC 0COOEHHOCTH CTPOCHUA H IKUSHCACATCIILHOCTU
Pa3JINIHBIX HpeHCTaBHTCHCﬁ HapCTBa paCTeHHﬁ. CXGMLI, OTpaXXaromue OCHOBHBIC HAIIPABJICHUS
9BOJJIIOLIUHA PACTUTCIIBHBIX OPIraHU3MOB.

Pacrenus. I'pynnsl pacteHuii, 0COOEHHOCTH CTPOEHUSI U UX MPEICTABUTEIH.

Paznen 5. Pacrenus u okpy:xaromiasi cpena (8 u)
Tema 1. PacTurenbHbie coodmecTBa. MHorooopasue puroneHno3os (4 u)

PacturenbHble coolmecTBa — (GUTOIEHO3bl. BuIoBasg M MPOCTPAaHCTBEHHAs CTPYKTYpa
PacTUTEIBLHOTO COOOIIECTBA; APYCHOCTh. POJIb OTAENBHBIX PACTUTENBHBIX (DOPM B COOOIIIECTBE

Tema 2. Pacrenus u yesioBek (2 4)

3HadecHUE paCTeHI/Iﬁ B XW3HHU IIAHCTBI W YCJIOBCKA. HCpBI/I‘-IHaH npoaAyKOusa U IMUIICBBLIC
HOTpC6HOCTI/I YCJIO0BCKa B paCTHTCHBHOﬁ IHAIIEC. KOpMOBBIC peCypCbl JIs1 KUBOTHOBOACTBA.
CTpOI/ITCJ'ILCTBO H Opyruc HOTpC6HOCTI/I YyelIoBeKa. JCTETUUYCCKOS 3HAYCHHUE paCTeHI/Iﬁ B KHM3HH
YCJIO0BCKA



Tema 3. OxpaHa pacTeHHIi U PaCTHTEJbHBIX c0001IEcTB (2 1)

[TprurHbl HEOOXOOMMOCTH OXpaHbl PACTUTEIbHBIX cooOLecTB. MeToabl M cpelcTBa
OXpaHbI IPUPOABI. 3aKOHOIATEIBCTBO B O0JIACTH OXPAaHbI PACTEHUIA.

3akmoyenue (1 4.)

OcoOeHHOCTH OpraHu3allMd ¥ MHOrooOpa3ue IKHUBBIX PACTUTENbHBIX OPraHU3MOB.
OcHOBHBIE 007aCTH TNPUMEHEHHUs OHMOJOTWYECKMX 3HAaHWUM B JKuM3HM 4yenmoBeka. Oxpana
OKpY’Karollel cpesibl U 310pOBbsI UEJIOBEKaA.

Conep:xanue yueOHOro npeamera

Buosorusi. MHOrooopa3ue ;KuBbIX OpraHusMoB. JKuBoTHble. 8 Kiace
(68 4, 2 u B HEAEIIO)

Paznen 1. llapcrBo JKuBorubie (52 1)

Tema 1.1. Beenenue. OOmas xapakTepucTUKa )KMBOTHBIX

OpranusM >KMBOTHBIX Kak LieJocTHas cucrema. KieTku, TKaHW, OpraHbl U CHUCTEMBl OPraHOB
KUBOTHBIX. Perymsiuust >Ku3HENesATEJIbHOCTH >KMBOTHBIX: HEPBHAs M SHIOKPHUHHAS PETYJISLUU.
Oco0eHHOCTH KU3HEACSATENbHOCTH, JKUBOTHBIX, OTJIMYAIONIME WX OT IMPEACTABUTENCH JPYrux
HapcTs  KUBOM  mpupoabl.  CucTeMaThKa  KUBOTHBIX. TaKCOHOMHYECKHE  KAaTErOpHH.
OAHOKJIETOYHBIE M MHOTOKJETOYHbIe  (OECHO3BOHOYHBIE U XOPAOBBIE)  KHUBOTHBIE.
B3aumooTHOIEHNS )KUBOTHBIX B OHOIeHO3aX. TpoduueckrueypoBHU U LIEMH MUTAHUS.
JlemoHcTpanus

Pacnipenienenne ;UBOTHBIX U paCTEHMI 10 I1aHeTe: buoreorpaguyeckue odnactu.JlabopatopHsie u
MPAaKTUYEeCKHE PadOoThI

AHanmu3 CTPYKTYpbI pa3IMuHbIX OMOMOB CYIIIM M1 MUPOBOTO OKE€aHa Ha CXeMax U

WJUTIOCTPALUSIX.

Tema 1.2. ToguapcTBo OAHOKJIETOYHBbIE (KUBOTHbIE(44.)

OOmast xapakTepucTuka MpocTedmux. KieTka OJHOKIETOYHBIX >KMBOTHBIX KaK LIE€JIOCTHBIN
opranu3M. OCOOEHHOCTH OpraHu3alliy KJIETOK [MPOCTEHIINX, CleUUalbHble OPraHOUbI.
PazHooOpasue mpocTedmx M MX pojb B OMOLIEHO3aX, KU3HM YEJIOBEKA M €ro X03siCTBEHHOMH
nesitenbHOCTH. Tun CapKoXryTHKOHOCIBL.. MHOroo0pasue Gpopm capKoJOBBIX U KI'YTUKOBBIX. THI
CrnopoBuku. CHOpOBUKM — Tapa3uThl YeloBeKa M KHUBOTHBIX. OCOOEHHOCTH OpraHu3aluu
npeacrasuteneit. Tun Uudy3opun. Muoroodpasuenndy3opuit 1 ux poiib B OMOIEHO3aX.
JlemoHCTpanus

Cxemsl, cTpoeHHs aMEOBI, IBIIIEHBI 3e1E€HON U nHpYy30puH Tydenbku. [IpencraBurenupasinyHbIX
IpyMN OJHOKJIETOYHBIX.

JlaGopaTopHble U pakTHYECKHE PabOThI

Ctpoenue aM€OBI, IBIIICHBI 3€IEHON U HH(PY30pHH TY(ETbKH.

Tema 1.3. IloguapcTBo MHOTrOK/JI€TOYHbIE JKUBOTHBIE (24)

OOmiasi xapakTepUCTHKa MHOTOKJIETOYHBIX KMBOTHBIX; THUIBI cUMMeTpuu. KieTku W TKaHu
KHUBOTHBIX. [IpocTeiilliie MHOTOKJIETOUHbIE — TYOKH; UX paclpOCTpaHEHHE U SKOJIOTHYECKOE
3HAYEHUE.

JlemoHCTpanus



Tunsl CHMMETPUHN Y MHOTOKJIETOYHBIX KUBOTHBIX. MHOT0OOpa3ue ryooxk.

Tema 1.4. KumeyHonosocTHble (24.)

Oco0OeHHOCTH OpraHM3allid  KUIIEYHOMOJOCTHBIX. becrnonoe #  moioBoe  pa3MHOXKEHHE.
Mmoroo0pasue u pacnpocTpaHeHne KUIIEYHONOJIOCTHRIX. [ napouaasie, Crudouansie u Kopamisl.
Pounb B mpupoaHbIX cOO0IIEeCTBaX.

JlemoHCTpanus

Cxema cTpoeHUss THJIpBI, MEAY3bl UM KOJOHMM KOPAJUIOBBIX  IOJUIIOB. buoreHos
KopastoBoro puga. Bueninee u BHyTpeHHEE CTPOCHUE KUIIEYHOIOJIOCTHBIX.

JlaboparopHble U IpaKTHYECKHUE pabOThI

W3ydenue miakaToB U TabIUL, OTPAXKAIOUINX X0 pEreHepaly Y THAPHI.

Tema 1.5. Tun Ilnockue yepBu (24.)

OcobeHHOCTH ~ OpraHu3alii  IJIOCKUX  uYepBeid. CBOOOAHOXKMBYIIME pPECHHUYHBIE YEPBH.
MHuoroo6pa3ue pecHUYHbIX YepBei U UX poisib B OuoleHo3ax. [IpucrnocobieHus K napasuTumMy y
mwiockux depBeld. Knaccsl Cocanbuiuku u Jlentounsle uepBu. IloHsATHE O KU3HEHHOM LMKIIE.
[ukiel pa3BUTHS NEYEHOUYHOTO COCANBIINKA U ObIYbEro LenHs. MHOroodpasue IIOCKUX YepBei-
napa3uToB. Mepbl MPOGUITAKTUKH TTapa3UTaAPHBIX 3a00ICBAHMIA.

JlemoHcTpanus

Cxembl CTpOEHHUs IJIOCKMX 4YepBEW, BEAyIIUX CBOOOJHBIN M Mapa3sUTUYECKUi 00pa3 KU3HU.
Paznuunble mnpeacTaBUTENM PECHUYHBIX uepBe. CXeMbl JKU3HEHHBIX IMKJIOB IEYEHOYHOIO
cocasbllUKa U OBIYBETO LIETIHS.

JlabopaTopHble 1 IPAKTHYECKUE PAOOTHI

JKuzHeHHbIe IUKITBI TEYEHOYHOTO COCANbIIMKA U ObIUBEro IEHHS.

Tema 1.6. Tun Kpyr.bie yepsu ((24.)

Oco0OeHHOCTH OpraHu3aly KPYIJbIX 4YepBeld (Ha TMpuMepe YelOBEYECKOW acKapHjbl).
CB0OOHOXKUBYIIME U MAPA3ZUTUICCKUAE KPYTible 4epBH. LIMKI pa3BUTHS YeIOBEUECKOM aCKapHIbI.
Mepb! npodUITaKTHKN acKapu103a.

JlaGopaTopHble U MpakTHYeCKuEe padoThI

JKW3HEHHBIN LMK Y€TT0BEYECKOM acKapHuabl.

JlemoHCTpanus

Cxema  cTpoeHHus U LUKI  Pa3BUTHUSA YeJI0BEUECKOU aCKapu/bl. Paznuunbie
CBOOOHOXKUBYIIUE U Mapa3uTUYECKHE POPMBbI KPYTIIbIX YEPBEH.

Tema 1.7. Tun Koabuarslie uepBu (24.)

Oco6eHHOCTH OpraHu3alK KOJIbUaThIX YyepBel (Ha MpUMepe MHOTOLIETHHKOBOIO YEPBS HEPEUIbl).
Bropuunas monocte Tema. MuHorooOpasue KOJbYaThIX UYepBei. MHOTOIIETHHKOBBIE U
MarnonieTuHKOBbBIE KONIbYaThie 4epBH, [IusaBku. 3HaueHHE KOMbYATHIX YepBEi B OMOIIEHO3aX.
JemoHCTpanus

Cxema cTpoeHHsI MHOTOIIETUHKOBOI'O U MaJIOLIETUHKOBOI'O KOJIbYAThIX YepBel. Paznuunbie
MPEACTABUTENH THUIA KOJIbYATHIX YEPBEH.

JlaGopaTopHbie U IpaKTHIECKHE PabOThI

Bremnee ctpoeHue 10K AEBOT0 YEpBs.

Tema 1.8. Tun Mosnwocku (24.)

OcoOeHHOCTH OpraHu3allui MOJUTIOCKOB. CMellaHHas MoJIocTh Tena. MHOroo06pasue MOJUTIOCKOB.
Kitacer bproxonorue, JlByctBopuaTble M ['0JJ0BOHOrHME MOJUIIOCKM. 3HAYEHHE MOJUIFOCKOB B
OuorneHo3ax. Posb B ®KH3HM YeIOBEKA U €T0 XO3IUCTBEHHOM IesTETbHOCTH.

JlemoHCTpanus



Cxema cTpoeHHS OpIOXOHOTHX, JBYCTBOPYAaThIX W TOJOBOHOTHMX MOJUTIOCKOB. Pasznuynble
MPEICTABUTENIN TUTIA MOJUTFOCKOB.

Jlaboparopuble U mpakTHUecKrue paboThl BHelHee cTpoeHre MOJITIOCKOB.

Tema 1.9. Tun Ynenucronorue(6 4.)

[TpoucxoxxaeHne U OCOOCHHOCTH OpPraHU3alMK WIEHUCTOHOTHX. MHOrooOpasue 4IeHUCTOHOTHX.
Kiaccer PakooOpasnble, [laykooOpasubie, Hacekomble 1 MHuoronoxku. Kiacc PakooOpasHsie.
OOmiast XxapakTepUCTHKa Kjacca Ha NpPUMEpe pEeYHOro paka. Briciine W HU3MIME paky.
MHorooOpa3ue W 3Ha4YeHHe pakooOpa3HbIX B OuoreHo3ax. Kmacc IlaykooOpasubie. OOmias
xapaktepucTtuka. llayku, ckopmuoHsbl, Kiemu. MHorooOpasue M 3HAYCHHE MayKOOOpa3HBIX B
ouonenozax. Kmacc Hacexomble. MHoroo6pasue Hacekombix. OOmasi XxapakTepUCTHKa Kiacca.
OTpsiapl HACEKOMBIX C TIOJHBIM U HETIOJIHBIM NpeBpalrienuemM (meramopdos3om). MHoroobpasue u
3HaYEHUE HACEKOMBIX B OMOILIEHO3aX. MHOTOHOMKH.

JlemoHCTpanus

Cxema CTpOEHHS PEYHOro paka. Pa3nuyHble MpeCcTaBUTENU HU3LIMX U BBICHIMX PaKOOOpPa3HBIX.
Cxema cTtpoeHus nayka-KpectoBuka. Pasnnunble npencraButenu kiacca IlaykooOpasHbix. CxeMsl
CTPOCHHS HACEKOMBIX Pa3IMYHbIX OTPsAI0B. CXEeMbI CTPOCHUS MHOTOHOXKEK.

JlabopaTopHbie 1 TPAKTHYECKUE PAOOTHI

W3ydeHue BHEIIHETO CTPOEHUSI U MHOrooOpasue YICHHCTOHOTHX .

Tema 1.10. Tun Uraokoxkue (1 41.)

OO6mas xapakrepucTtuka Tuna. MHoroo0pasue urinokoxux. Kimaccsr Mopckue 3BE31161, MOpCKHE €XKH.
I'onotypuu. MHorooGpasue 1 5K0J0rH4ecKoe 3HAaUCHHUE.

JlemoHCTpanus

CxeMbl CTpOeHHSI MOPCKOM 3BE€3]IbI, MOPCKOTO €Xa U royioTypun. Cxema MpuaI0HHOTOOHOIIEHO3a.
Tema 1.11. Tun Xopaossle. [loaTun becuepennbie (14.)

[Ipoucxoxnenue xopnossix. Iloarunel becuepennbie u [1o3BoHOuHBIE. OOWIast XxapakTepUCTHKA
tuna. ITontun becuepenHble, TaHIETHUK: OCOOEHHOCTH €0 OPraHU3aIllui U PACIIPOCTPAHEHUSI.

JemoHCTpanus

Cxema ctpoeHus naHieTHuka. Cxema Metamopdosa y acuuauii.

Tema 1.12. IToaTun Ilo3BoHounsbie (Uepenunie). Hagkiace Poiobi(44.)

OOmiasi xapakTepucTHKa MO3BOHOYHBIX. IIpomcxoxnenue puid. OOmas xapakTepuUCTHKa pbIO.
Knaccet Xpsmesble (akynbsl u ckatel) U KocTHble pbiObl.MHOroo0Opa3ue KOCTHBIX pBbIO:
XPAIIEKOCTHBIE, KUCTEIEpble, IBOSKOIBIIIAIINE U Jydenepble pblObl. MHoOroobpasue BHUIOB U
YepThl MPUCIIOCOOIEHHOCTH K cpejie OOMTaHUs. DKOJIOTHYECKOE U XO35HCTBEHHOE 3HaYEHHE PBIO.

JeMmoHCTpanus
MHoroo0Opasue pbi6. CxeMbl CTPOCHHUS KUCTETIEPHIX U JydenepbIX pblo.

JlaboparopHble U TpakTHYECKHUEe pabOThI

*
Oco0eHHOCTH BHEIIHETO CTPOEHUS pbIO, CBS3aHHBIE C MX 00pa30M KU3HU .
Tema 1.13. Kaacc 3emHoBOAHbIE(44.)



[TepBeie 3emHOBOmHBIE. OOmas XapakTEpUCTUKA 3EMHOBOJHBIX Kak IIEPBBIX HA3eMHBIX
03BOHOUHBIX. becxBocThie, XBocTaThle M OezHorue ampudunu. MHoroobpasue, cpena oOUTaHUs U
sKojorndeckue ocoOeHHOCTH. CTpPyKTypHO-(QYHKIMOHANBbHAS OpraHM3alus 3EMHOBOJIHBIX Ha
IpUMeEpe JIATYIIKH. DKOJIOrHyecKast pojb U MHOr000pa3ue 3eMHOBO/IHBIX.

JlemoHCTpanus
Muoroo0pa3ue ampuouii. Cxembl CTpOSHHS KUCTETIEPHIX PHIO M 36MHOBOIHBIX.

JlabopatopHble U IPaKTHYECKUE PAOOTHI

Oco0eHHOCTH BHEIIHETO CTPOSHUS JIATYIIKH, CBA3aHHBIE C €€ 00pazoM KU3HH -

Tema 1.14. Knacc IIpecmbikarommecsi(44)

[Tpoucxoxaenne pentwmid. OOmIast XapaKTEPUCTUKA TMPECMBIKAIONINXCS KaK MePBUYHOHA3EMHBIX
KUBOTHBIX. CTPYKTypHO-(QYHKIMOHAIbHAsI ~OpraHu3alUsi [PECMBIKAIOMIUXCS Ha IpUMepe
smepunbl.  Yemryiiuateie  (3MeHW, AIIEPUIBI M XaMEJICOHBI), KPOKOAWIBI H  UYepemaxi.
Pacnipoctpanenue u MHorooOpasue ¢dopM pentuwiuid. [lonoxkeHne B 9KOJOTMYECKHX CHUCTEMaXx.
BriMepimie rpynmbl IPeCMbIKAIOIIUXCA.

JlemoHCTpanus
MHoroo0pasue npecMbIKatoumxcsi. CXeMbl CTPOSHHS 36MHOBOIHBIX U PEITHIIHIA.

JlabopatopHbIie 1 IPAKTHYECKUE PAOOTHI

CpaBHHUTENBbHBIN aHAIN3 CTPOEHUS CKEJIETOB YepEeTaxu, SIIEPUIIbI U 3MEHU.

Tema 1.15. Kaace IITuubi(4 4)

[Ipoucxoxaenne ntum. llepBonTuisl u ux npeaku. Hacrtosmume nrunel. Kunerpynsie, wunu
Jletaronue. beckmieBble, mim beraromue. ITunarsunel, wim IlnaBaronue nTunpl. OcoOOSHHOCTH
OpraHM3alii U HKoyornyeckas AUQQPEepeHInpoBKa JIETAIOMUX MNTUI (NTUIBI Jieca, CTENel u
MyCTbIHb, OTKPBITBIX BO3JYLIHBIX HPOCTPAHCTB, 0OJOT, BOJOEMOB M mobepexwuil). OxpaHa u
npuBiedeHre nrui. JlomamHue ntunbl. Poib OTHIl B HpUpoOae, KU3HM YEIOBEKAa U €ro
XO3SMCTBEHHOH JIEATEIILHOCTH.

JemoHCTpanus
Msoroo0Opasue ntui. CxeMbl CTPOSHUS PENTUIINHI U NTULL.

JlaGopaTopHble U MpakTHYeCKUE paboThI

OCOBEHHOCTH BHEIIHETO CTPOCHHS IITHIL, CBSI3AHHBIE C HX 06Pa30M XKH3HH .

Tema 1.16. Kinacc Muexkonuraromue(64.)

[Ipoucxoxaenue muekonuraroumx. [leppo3sepu (yrkoHoc u exuaHa). Husmue 3Bepu (cymuaThbie).
Hacrosimue 3Bepu (rutaneHtaphsle). CTpyKTYypHO-(YHKIMOHAIbHBIE OCOOCHHOCTH OpTraHU3alUH
MJIEKOMUTAIOIIMX Ha MpUMepe coO0akuh. DKOJOTHYecKas poJib MIIEKONMUTAIONIMX B Ipolecce
pa3BUTHA KUBOM IPUPOABI B KalWHO30WCKOM 23pe. OCHOBHBIE OTpsSAbl  IUIALEHTapHBIX
miekonuraomux: Hacekomosiausle, Pykokpbuibie, ['pei3yHbl, 3aiinieoOpa3Hble, XUIIHbIE,
Jlacronorue, KutooOpasusle, HemnapHokomnbiTHble, IlapHokomnbiTHble, IIpumaTsl. 3HaueHue
MJIEKOITATAIOIINX B IPUPOJAE U XO3AWCTBEHHOW NEATEIBHOCTH 4esoBeKa. OXpaHa LEHHBIX 3BEPEH.
JloManiHie MJIEKONMUTAIMNE (KPYIHBIH M MEIKUN poraTblii CKOT, IPYIHe CEIbCKOXO3sIIICTBEHHbIE
KUBOTHBIE).

JlemoHCTpanus



Cxemsl, OTpa)KaroINe HKOJIOTHYECKYIO TG hEepeHITPOBKY MJIEKOTIMTAOIIUX.
Muoroo0pasue miekonuTaroumx. CXxeMbl CTPOSHUS PENTUIINA U MICKOTUTAIOIINX.

JlaGopaTopHbIe U IPaKTHYECKUE PaOOTHI

N3yueHne BHYTpEHHETO CTPOEHUS MJICKOIIUTAIOLIUX -

Pacmio3naBanune KHUBOTHBIX cBOCH MECTHOCTH, ONpCaACIICHUC X CHCTEMATHYCCKOI'O
ITIOJIOKCHUA U 3HAUYCHUSA B ) KU3HU I-Ie.HOBeKa,*.

Tema 1.17. OcHOBHBIE dTaNbl PAa3BUTHS KMBOTHBIX(24.)

BO3HUKHOBEHHE OJHOKJIETOUHBIX 3YKapHOT B IPOTEPO30MCKYI0 3py. OBOJIOLMS U LIMPOKOE
pacceneHue OJIHOKJIETOYHBIX. [losiBnenue MHOT'OKJIETOYHBIX JKUBOTHBIX ry0oK,
KHIIICYHOIIOJIOCTHBIX M IIJIOCKHUX qepBeﬁ. HaHpaBJIeHI/ISI PasBUTHUA JJPCBHUX IINIOCKUX qepBeﬁ.
Bo3HMKHOBEHHE BCEX W3BECTHBIX TIpPYyNN OECHO3BOHOYHBIX. OBOJIOLUS KOJIbYATBHIX UYEpBEH.
Bo3nukHOBeHUE XOpa0BbIX. ll0siIBIIEeHME NMO3BOHOYHBIX B CHIIYPHICKOM MEPHOJE MAJICO30MCKOMN
9pbl. Bbixox mno3BoHOYHBIX Ha cymy. IlepBele 3emHOBOJHBIE. ['OCcnoncTBO pentuiauii B
Me3030Mckoil ape. IlosiBinenne muiekonuTaromMx U NOTUL. OCHOBHBIE HalpaBlIEHUS SBOJIOLUU
KUBOTHBIX.

JlaGopaTopHbIe U MPaKTHYECKUE PAOOTHI
Amnanu3z pogocioBHoro apesa [{apcrsa XKuBoTHsie.

JlemoHcTpanus

CxeMbI OpraHU3aIiy UCKOTIAeMbIX JKUBOTHBIX BCEX M3BECTHBIX CHCTEMATHYCCKHUX TPYIIIL.

Tema 1.18. ’KuBoTHble U YesioBeK (2 4.)

3HaueHUE JKUBOTHBIX B MPHUPOJE M KU3HU UYeJIOBeKa. VcTopus B3aMMOOTHOIICHWH YeOBEKA W
KUBOTHBIX: OXOTa M pbIOHAs JIOBJIS JPEBHUX JOJeH. 3HayeHHe CelbCKOXO03SHCTBEHHOIO
MPOM3BOJICTBA JUIS OOCCIICYCHHUS YelOBeYeCTBa MHUIICH. Poib KHBOTHBIX B 3KOCHCTEMAax.
JloMarniHue >KuBOTHBIE.

JemoHCTpanus
Hcnonb30BaHne )KUBOTHBIX YEIOBEKOM.

Pa3nexn 2. Bupycsi (2 1)

Tema 2.1. O6mas xapakTepucTHKA M CBOIiCTBa BUPYCOB(24)

OObmas xapakrepucThka BupycoB. Mcropust ux otkpsitus. CTpoeHue BUpyca Ha IIpUMepe BHpyca
TabayHOM Mo3auku. BzammoneiicTBue Bupyca M KIeTKH. Bupychl — B0O30yAMTENIM OMACHBIX
3a0onieBaHuil yenoseka. [IpodunakTrka 3ad6oneBanus rpunmnoM. [IporcxoxaeHue BUPyCOB.

JlemoHCTpanus

Mognenu pa3nuyHbIX BHUPYCHBIX YacTHL. (CXeMbl B3aMMOACHMCTBHMS BHUpyca M KIETKH IIpHU
TOPU3OHTAILHOM W BEPTUKAJIBHOM THIE mepenayn HH@ekuuu. CXeMbl, OTpaXkarolue IMPOLEece
Pa3BUTHUS BUPYCHBIX 3a00JICBaHUH.

Pa3nen 3. Ixocucrema (10 u)

Tema 3.1. Cpena oouranus. Jxkosiorudeckue paxkTopbi(2y)

[TonsaTue o cpene oOUTaHUA. DKOJIOTHS — HAyKa O B3aMMOOTHOLICHUAX OPraHU3MOB MEXIYyCO00M
u cpenol  oOurtaHus. AOuoTHyeckue U OuoTHYeCKHME  (aKTOpbl  CpEabl.



B3anMooTHOIIIEHNs MKy OpraHiu3MaMi. AHTPOTIOTeHHBIN (hakTop. BinusHue pakTopoBcpepl Ha
JKUBOTHBIX U paCTCHHA.

JlemoHCTpanus
Cxembl W TaOuuubl, WUIIOCTPUPYIOLIME  BIUAHUE (HAKTOPOB  Cpedbl HAa OPraHU3M.
PacnpocTpanenue »KUBOTHBIX B TPUPOJHBIX OMOIIEHO3aX U arpoleH03axX.

JlabGoparopHble 1 TPaKTHYECKUE PAOOTHI

Brnusinue cBeTa U MHTEHCUBHOCTH IOJIMBA HA BCXOXKECTh CEMSTH.

Tema 3.2. Ikocucrema(2y)

DKOJIOTUYECKHE  CHUCTEMBI.  BHOT€OIeHO3 M ero  XapaKTePUCTHKH. [TpoxyueHTsl,
KOHCYMEHTHI M penyleHThl. Llernu u cetr muTaHus. DKOJIOTHUYeCcKas TUpaMua.

JeMoHcTpanus
DKOJIOTHYECKHUE MUPAMHUJIBI: TTUPAMHKJIa SHEPTUH, TUPaMUIa Yrcel, MUpaMuia OMoMacChl.

JlaGopaTopHble U TPaKTUYECKHUE PAOOTHI
Amuanus 1enei ¥ ceTer NUTaHU.

Tema 3.3. Buocepa — rinodanabnas 3kocucrema(24)
Yuenue B. . Bepnaackoro o 6uocdepe. I'panuiibl 1 komnoHeHThl 6uocdepsl. buomaccabuocdepsl,
e€ 00BEM U JUHAMUKA OOHOBJICHHS.

JlemoHCTpanus
CxeMbl 1 TaOJIHUIBI, IEMOHCTPUPYIOIINE TPAHUIBI OHOC(EPhI, €€ KOMITOHEHTHI.

Tema 3.4. KpyroBopor BeuecTB B 0nocdepe(24)
I'naBHast pynkius 6uocepsl. buornueckue kpyropopotsl. Kpyrosopot Bojsl. Kpyrosoporyriepona.
KpyroBoport azora. Kpyrosopot ¢ocdopa u cepsi.

JlemoHCTpanus

CxeMbl KpyroBOpOTOB BELIECTB B IPUPOJIE C YIACTHEM KHUBBIX OPTaHHU3MOB.

Tema 3.5. PoJib KHUBBIX OPraHu3MoB B 6uocgepe(2y4)

IIpeoOpa3oBanue miaaHeThl JKUBBIMM  OpraHum3MamMu. V3MeHeHHe cocTaBa  aTMocQepsbl.
Bo3HUKHOBEHHE OCAOUHBIX MOPOA U MOuBbl. DOpPMUPOBAHME IOJIE3HBIX HMCKOMAEMbIX: He(TH,
rasa, KAMEHHOT'0 yriisi, Topa, MECTOPOXKAECHUH pyI.

JlemoHCcTpanus
Bupl mous, nose3Hble HCKOMaeMble OMOTEHHOTO TPOUCX 0K ICHHUS.

PesepBHoe Bpems — 6 u.

Coaep:xanue yueOHOT0 npeamera
buousorus .Yesosexk
9 kaacc (2 4 B Hememo, Beero 68 1)
Paznen 1. Beenenue. Hayku, uzyuaroniue opranusm vejoneka (2 4)
3HaveHre 3HAHUH 00 OCOOEHHOCTSX CTPOEHHUS W >KU3HEIEATEILHOCTH OpTaHH3Ma



YeJIoBeKa JUIsI CaMOIO3HAHHS M COXpPaHEHHUs 30poBbi. KoMmIulekc Hayk, M3Y4arlolIMX OpraHHU3M
YeJI0BEeKa: aHATOMHUSI, (PU3NOJIOTHSL, ICUXOJIOTUSI U TUTHEHA.

Hayunbple MeTOIbI HCCIEIOBAaHUS 4YEJIOBEUECKOTO opraHu3ma (HabIroJeHue, U3MEepeHue,
IKCIIEPUMEHT).

Paznen 2. [Ipoucxo:kaenue yenoBeka (3 u)

MecTo yesnoBeka B CUCTEME KUBOTHOIO Mupa. CXOJCTBAa U OTJIMYHUS YEJIOBEKA U )KUBOTHBIX.
Jloka3zaTenbCcTBa JKUBOTHOTO MPOUCXOXKACHUA deraoBeka. OCOOEHHOCTH YeIoBeKa KaK COLMAILHOTO
CyLIEeCTBa.

OcHOBHBIE 3Tanbl 3BOJIIOIUYU YelloBeKa. BiusHue OMOIOrHYecKUX U COIMAIbHBIX (aKTOPOB
Ha Hee. [IponcxoxkaeHre COBpeMEHHOT 0 YeI0BeKa.

Yenoseueckue pacel. HemoBek kak BuA. YenoBek u okpyxawowmas cpena. IIpuponHas u
collMajbHas cpefia OOMTaHUs YelloBeKa. 3aluTa cpeibl OOUTaHUs YeIoBeKa.

Pa3znen 3. Ctpoenne opranusma (5 u)

OO0muii 0030p opraHm3ma dYejoBeKa. YpoBHHM opraHu3anuu. OpraHm3M dUYejIoBeKa Kak
ouocucrema. Ctpykrypa Tenma. TkaHW, OpraHbl M CHCTEMBbl OpPraHOB OpTraHW3Ma YeIIOBEeKa, MX
CTpoeHue U (QYyHKITHH.

Knerounoe ctpoenue opranusma. BHenHss 1 BHyTpeHHsIs cpefa opranusma. Kietka
— OCHOBA CTPOEHUS, )KU3HEEATEIBHOCTH U Pa3BUTUS OpraHn3MoB. CTpoeHHe, XUMUYECKUI COCTaB
kJeTku. OpraHou/pl KJIETKH.

Ponp sapa B mepenade HacleACTBEHHBIX CBOMCTB opranusma. Jlenenwe. JKu3HeHHBIE
CBOMCTBA KJIETKH: OOMEH BeIIeCTB, OMOCHUHTE3 U Ouonormyeckoe okucienue. x 3nauenue. Pomb
dbepmenToB B oOMeHe BemecTB. PocT u pa3Butue kietku. CoctosHue GU3HOIOTHUECKOTO MOKOs U
BO30YKICHMUS.

Tkanu. OOpazoBaHue TKaHEd. DNUTENUaIbHbIE, COECIUHHUTENbHbIC, MBbIIICYHbIC, HEPBHAS
TkaHu. CTpoeHne u QyHkuuu HelipoHa. CuHarc.

Pednexropnas perymsmusi opranoB u cuctem opranuzma. [[HC u ITHC. Pednexc u
pednexropHast nyra. Heiiponusie nemnu. Ilporieccbl BO30OYXI€HHUS U TOPMOXKEHUS, UX 3HAUYCHHUE.
UyBcTBUTENbHBIC, BCTABOYHBIE W UCHOTHUTENbHBIE HeHpoHBI. [Ipsimbie u oOpatHbie cBsi3u. Pomb
PELENTOPOB B BOCIIPUATUN PA3IPAKEHUH.

JlaGopatopHble paboThI:

1. PaccmaTpuBaHue )KMBOTHOMN KJIETKH MO MHKPOCKOTIOM.

2. BoisiBieHHE OCOOCHHOCTEH CTPOCHHS KIICTOK Pa3HBIX TKaHEH.

3. CamoHalbIro/IcHHe MHTATENHOTO pediekca M YCIOBHUSI €r0 MPOSBICHHS U
Topmoskenusi. KoneHnbIi pediiexc.
Paznen 4. OnopHo-aBurarebHasi cucrema (7 4)

OnopHo-BUraTenbHas cucrema: crpoeHue, GyHKIHU. CKeleT W MBIIIbI, HUX(YHKIHH.
KocTtb: xuMHuueckuit coctaB, Makpo- 1 MUKPOCTPOEHHE, THITBI KOCTEH U X POCT.

Ckenet uenoBeka. OCOOEHHOCTH CKeJleTa YeJIOBEKa, CBSI3aHHbBIE C MPSIMOX0KICHUEMHU
TPYIOBOH ACATENBHOCTBIO. MI3MEeHEHM A, CBA3aHHbBIE C PA3BUTHEM MO3Ia U PEUU.

J106aBOYHBIH CKeNeT: CKeJeT MOsICOB U CBOOOHBIX KOHEUHOCTEH. THIIBI COETMHEHUAKOCTEH:
HETO/IBI)KHBIE, TTOTYIIOABIKHBIE, TOABH)KHBIE (CYyCTaBBbI).

CrpoeHre MBI U CYyXOXKHIUH, uX QyHKIuH. O030p MBI YEIOBEUYECKOro Tela.



MBIIIBI-aHTaTOHUCTHl M CHHEPTHUCTHI.

PaboTa ckeneTHBIX MBI ¥ UX peryisnus. [IoHsaTue o ABUTATENbHON eauHuIe. 3HAUYCHUE
¢u3NYeCcKUX yNpakHEHUH Ui NPaBWIBHOTO (HOPMUPOBAHMS CKENeTa W MBI, [ HrmoauHamus.
DHepreTuka MBIIIEYHOTO COKpaIeHus. J[nHaMmudeckas u craTudeckas padora.

Brusinue gakTopoB OKpyXkaromiei cpenbl u o0pasza KU3HU Ha pa3BUTHE ckeneTa. [IpuduHb
HapyIIeHUs OCaHKH M Pa3BUTHUS INIOCKOCTONHS. VX BBISIBICHHE,IPEIYNPEIKICHNE U UCITPABIICHHE.

[Ipodunaktuka TpaBmaTu3ma. llepBas momomip Npu TpaBMax OIMOPHO- ABUTATEIBHOTO
anmapara (ymuoax, nmepesoMax KOCTeH B BBIBUXaX CyCTaBOB).

JlaboparopHbie pabOTHI:

1. MuKpOCKOTIHYECKOE CTPOCHHE KOCTH.

2. MBIIIIBI Y€I0BEYECKOTO TEIa.

3. YToMIleHHE IpH CTATUYECKON M IMHAMUYECKOM padoTe.

4. BoisIBIICHHE HAPYIICHU OCAHKHU U TTIOCKOCTOITHSL.
Pasnen 5. Buyrpennsisi cpeaa opranusma (3 4)

KoMmnoHeHTbl BHYTpEHHEN Cpe/ibl: KpOBb, TKAHEBAsI )KUJIKOCTh, TUM(pa. X B3aumojeiicTBue
u ¢(ysxouu. T'omeocras. CoctaB KpoBM: IU1a3Ma U (OpPMEHHBIE 3JIE€MEHTHl (TPOMOOIMTEI,
SPUTPOLMTHI, JEeHKOIMThI). X (yHkuuu. CBepThiBaHHE KPOBU: POJIb Kanbliusg M BuTamuHa K.
Ananns xpoBu. Manokposue. KposersopeHnue.

boprba opranmsma c uHbpekmueir. MMmyHnTer. DakTophl, BIUSIOIIME HAa HMMYHUTET.
3ammTHbIe Oaphepbl opranu3ma. 3nadenue padort Jlyu Ilactepa u .M. MeunukoBa. AHTUTEHBI U
anTtuTena. MMmyHuTer: cnenuduyecknii W Hecnenu(UYecKwid, KIETOYHBIH W TyMOPAJIbHBIM.
Wmmynnast cucrema. Pomp numdornuroB B uMMyHHON 3amute. ParonmTtos3. Bocnanenue.
WNudexnuonnsle U mnapasuTapHble Oone3Hu. Bopora mHbekiun. Bo3Oyaurtenn M nepeHOCUUKH
6one3nu. [lpodunaktuka. Posib npuBHBOK B 60pbOe ¢ MHPEKIIMOHHBIMU 3a00JI€BaHUSMHU.

HMMmyHosorust Ha city>x0e 3/10pOBbsl: BaKLMHBI U Jie4eOHbIE ChIBOPOTKH. EcTeCcTBEHHBIN U
UCKYCCTBEHHBII MMMYHHMTET. AKTUBHBIH M NacCUBHBIH MMMYHHUTET. TKaHeBas COBMECTHMOCTb.
[lepenuBanue kposu. ['pynmnsl kpoBu. Pesyc-gpakrop. [lepecagkaopraHoB u TkaHew.

JlaGoparopHas paboTa:

CpaBHeHI/Ie MHKPOCKOIINMYCCKOT'O CTPOCHUS KPOBU YCJIIOBCKA U JIATYIIKH.

Pa3nen 6. KpoBeHocHasi u inMpaTnyeckasi cucreMbl opranusma (4 )

Opranbl KpOBEHOCHOM U JUM(ATHYECKOM CHUCTEM, HX CTpPOEHHE U (DYHKLHU.
CrpoeHne KpOBEHOCHBIX U JTUM(PATHUECKUX COCY0B. [IBUKEHHE TUMPBI IO COCYAAM.

Kpyru xpoBooOpareHusi.

CtpoeHnue u pabora cepaua. CepaeuHblii HUKI. ABTOMaTH3M Cep/Ila.

JIBi>keHHMe ~ KpoBH IO  cocydaM.  Perymsmust ~ KpOBOCHaO>KEHUS OpraHoB.
ApTtepuanbHoe J1aBJIeHHE KPOBH, MYJIbC.

['uruena cepaeqHOCOCYIUCTOM cucTeMbl. JloBpaueOHas MOMOIIb NMpH 3a00JIeBaHHUIX



cepaua u cocyao. [IpodunakTika cepeuHOCOCYAUCTHIX 3a00JI€BaHUH.
Buasl kpoBoTeuenuii. [lepasi moMonis npu KpOBOTECUEHUSX.
JlaGopaTopHble paboThI:

1. TlonoxeHne BEHO3HBIX KIIAMAHOB B OMYIIECHHOW M MOAHATOH pyke. M3MeHeHHs B
TKaHSX MPU MEPETSHKKAX, 3aTPYAHSIOMUX KpOBOOOpaleHne

2. OmpeneneHre CKOPOCTH KPOBOTOKA B cocyAax HOITeBOro  joxka. OnbIThI,
BBISICHAIOLIUE IPUPOAY ITYJIbCa.

3.  DyHKIHOHAIbHAS npoba:  peakmus — CepAEUHOCOCYANUCTOM CUCTEMBl  Ha
JO3UPOBAHHYIO HArPy3Ky
Paznen 7. Abixanue (4 1)

JpixarenbHas cucteMa: cTpoeHue W GyHkuuu. 3HadeHue apixanus. CTpoeHne u (QpyHKIUH
opraHoB JpixaHusa. [l omocooOpa3zoBanue. VH(EKIMOHHBIE U OpraHuvecKkue 3aboJeBaHUs
JBIXaTEJIbHBIX IIyTE€H, MUHIAINH U OKOJIOHOCOBBIX Na3yx. I'mruena npixanus. IIpemynpexncHue
pacrpocTpaHeHHsT MH()EKIMOHHBIX 3a00JeBaHUIM U cOOI0AeHNEe Mep MPOMUIAKTUKY JUISL 3alUThI
COOCTBEHHOT'O OpraHu3Ma, 10BpaueOHas IOMOILb.

Ortanbl AbixaHus. ['a3000MeH B JIETKMX M TKaHAX. MexaHW3M BJOXa U BbLIOXA.
Hepsnas u rymopanbHast perynsuust apixanusi. OxpaHa BO3AYIIHON CpeJibl.

@OYHKIMOHAIbHBIE BO3MOKHOCTH JIbIXaTEJIbHOM CHCTEMbl KakK II0Ka3aTessl 310pOBBS:
KU3HEHHAs €MKOCThb JIerKuX. Jlerounsle oObeMbl. BblsiBieHue u mnpenynpexiaeHue Oose3Hein
opranos abixanus. Omrooporpadus. TyGepkynes U pak Jerkux.

ITepBast moMoILb yTONAKOLIEMY, TP OCTAHOBKE JBIXaHMSI, YAYIIEHUN, OTPABICHUH yrapHbIM
ra3oM, 3aBaJMBaHUM 3emiiell, »sjekTporpaBme. KimHuueckas U OuojOruyeckass CMepTh.
HckyccTBEHHOE IbIXaHHUE M HEMPSIMOW Maccaxk cepaua. Peanumanus. BiausiHue KypeHust U Apyrux
BPE/IHBIX MTPUBBIYEK HA OPTaHU3M.

JlaGoparopHas paboTa:

N3mepenne  oOxBata TpyaHOW  KIETKM B  COCTOSIHUM  BJOXa W  BBIJOXA.
OyHKIIMOHATBHBIE TTPOOKI C 3aIEPKKOM JIBIXaHUs HA BIOXE U BBIJIOXE.

Paznen 8. [Tumenapenue (6 1)

[Muranue. IlumieBbie TPOAYKTHI M MHUTATENbHBIE BEIIECTBA, UX POJb B OOMEHE BEIECTB.
3nauenue nunieBapeHus. CTpoeHrne U QPYHKIMU MUIIEBAPUTEIHLHOW CHCTEMBI: MHUIIEBAPUTEIbHBIN
KaHaJl, NUIIEBAPUTENBHBIE Keye3bl. DEPMEHTBI, UX POJIb B ITUILIEBAPEHUH.

[TumeBapenue B pa3NUYHBIX OTHENAaX MUIIEBapUTEIbHOrO0 TpakTta. OOpaboTka MUIIM B
POTOBOII monocTH. 3yOsl U yxoa 3a HUMHU. CIIOHA U CIIOHHBIE KeNe3bl.

IInmeBapenne B xemynke. JKemymnouneli cok. Amnmerur. [IumieBapeHne B TOHKOM
KUIIEYHUKE. POJIb IEYEHN U MOJHKETYI0YHOM KEee3bl B MUIEBAPECHUH.

BcacreiBanne nutaTenbHBIX BenecTB. OCOOCHHOCTH MUIIEBAPESHUSI B TOJICTOM KUIIIEYHUKE.

Perynsaums nesrenpHOCTH nuiieBaputTenbHor cuctembl. Bknag Ilasnosa W.II. B m3yuenue
MHIIEBAPEHUS.

3aboseBaHrs OPraHOB MUIIEBApEHHS, UX NMpoduiakThKa. [ ITMeHa opraHoB MUIIEBAPCHHUSI.
[IpenynpexaeHue XenyJoYHO-KUIIEYHBIX HH(EKIU U TeIbMHUHTO30B.



JloBpaueOHast TOMOIIIb ITPH MUIIEBBIX OTPABJICHUSX.
JlabopaTopHas padora:

JeiicTBue (hepMEHTOB CIIOHBI HA KpaxMall.
Paznen 9. O6men BemecTB U dHepruu (3 4)

OOMeH BeIIeCTB U MPEBpaIleHNue YHEPTUU — OCHOBHOE CBOMCTBO BCEX JKMBBIX CyIIecTB. [IBe
CTOPOHBI OOMEHa BellecTB W dHepruu. [lmactuueckuii u sHepreruueckuit obmen. OOMmeH
opraHudeckux (OenmKH, >XUPBI, YIJIEBOABI) M HEOPraHWYECKUX (BOJa W MHHEPAIbHBIC COJIH)
BEIICCTB. 3aMEHUMBbIC M HE3aMCHHMbBIE AMHUHOKHCIIOTBHI, MHUKPO- W MAaKpO3JIEMEHTH. Poib
(dhepMEeHTOB B 0OOMEHE BEIIECTB.

Buramunsl. [IposiBiieHre THIIOBUTAMHUHO30B H aBUTAMHUHO30B, MEPBI UX TPEAYIPEIKICHUS.

DHeproTpatkl YeJ0oBeKa U MUIIEBOX pariuoH. Hopmel u pexxum nutanus. OCHOBHON MOOIINN
oOMeH. DHepreTrueckas eMKOCTh MUILIKU. Perynsnus oOMeHa BelecTs.

JlaboparopHas pabora:

YcTaHOBIEHUE 3aBUCUMOCTH MEXKIY HArpy3Koil W ypOBHEM OHHEPreTHUeCKOro oOMeHa Io
pe3ynbrataM GyHKIIMOHATIBHOU MPOOKI € 3aJIEP)KKON ABIXaHUS IO U MOCIIE HATPY3KHU.

Pa3znen 10. ITokpoBHbie opranbl. TensoperyJsinusi. Boiesaenue (3 4)

Hapy>xHbie MOKpOBBI Tea uenoBeka. CTpoeHue 1 GyHKIUs KOxu. HOrTu u BOJIOCHI.
Pouib kK0H B 0OOMEHHBIX TIPOIECCax, PEIENTOPBI KOKH, YI4ACTHE B TEIUIOPETYIISAIINH.

VX011 32 KOXKeil, HOITSMU U BOJIOCAMH B 3aBHCHMOCTH OT THIIA KOXKH. [ MTHEeHa OfekK bl 1
o0yBH. [IprunHBI KOKHBIX 3a00seBanmii. [ puOKOBBIC U MTapa3uTapHbIe 0OJIE3HH, UX MPOQPIIIAKTHKA
W JIeYCHUE Yy JepMmarosiora. TpaBMbI: O0XXOTH, OOMOPOKEHHsS — OKa3aHWUE IMEPBOH IOMOIIIH,
npoduIaKTHKa.

[Mopnepkanue TemmnepaTypbl Tela. TepMOpEeryssiius OpraHM3Ma IPH PasHBIX YCIOBHIX
cpensl. 3akanuBaHue. JloBpaueOHas MOMOINb MpH OOIIEM OXJaXKIACHHH opraHuzMa. l[lepas
MTOMOIIb TIPY TETUIOBOM U COJTHEYHOM yJIape.

3HaueHUE OPTaHOB BBIJCIICHUS B MOIJICP)KAaHUN TOMEOCTa3a BHYTPEHHEH Cpe/lbl OpraHu3Ma.
Opranbsl MOYEBBIJICTUTEILHOW CHUCTEMBI, UX cTpocHHe M (yHKIUU. CTpoeHHMEe M padoTa IMOYeK.
Hedponsl. IIpomecc oOpa3oBaHuss W BBIICICHHUS MOYH, €r0 peryisnud. [lepBudHas W KOHEYHAs
Moua. 3a00IeBaHuUsl OPTaHOB BBIACIUTEIBHON CUCTEMBI M UX TIPEIYIPEXICHUE.

JlaGopaTopHblie paboThI:

1. Onpenenenvie TrIa KOXKHU € TIOMOIIBIO OyMaKHOM cal(eTKH.

2. OmpeienieHre COBMECTUMOCTH IIAMITYHS ¢ OCOOEHHOCTSIMH MECTHOM BOJIBI
Paznen 11. HepBHasi cucrema (5 u)

3HaueHHe HEepBHOM cHcTeMbl. Mo3r u ncuxuka. CTpoeHHe HEPBHOM CHCTEMBI: CIIMHHOW U
TOJIOBHOW MO3T — [IEHTpaJIbHasl HEPBHAsI CUCTEMA; HEPBBI U HEPBHBIE Y3JIbl — NepHudepruecKas.

Crpoenue 1 QyHKIIMM COMHHOTO MO3Ta.

Crtpoenue rosoBHOro wmosra. @YHKIMHM MPOJOJITOBATOro, CPEIHEro Mos3ra, Mocra u
MO3XKeuKa.



[Tepenanuit Mo3r. @YHKIIMH TPOMEKYTOUYHOTO MO3ra U KOpbI OonbInX noiymapuii. Crapas
M HOBasg Kopa OONBHIIMX MOJyIIapUH TOJOBHOTO MO3ra. AHATUTHKO-CHHTETHYECKAs |
3aMblKaTeabHas (YHKIMM KOpbl OONBIIMX TMOMyIIApUid ToIoBHOrO Mosra. Jlonmu OonbLimx
HOJIyIIapUil U CEHCOpHbIE 30HBI KOpbl. OCOOEHHOCTH pa3BUTHS I'OJOBHOI'O MO3ra YEIOBEKau €ro
(GyHKLIMOHATIbHASL ACUMMETPHSL.

CoMarvyeckuii ¥  aBTOHOMHBINH  (BET€TaTUBHBIM)  OTHEIbI  HEPBHOH  CHCTEMBI.
CuMraTtuyeckuii M IapacUMIIaTUYECKUIl MOJOTAENbl aBTOHOMHOM HEpBHOM cucreMbl. Mx
B3auMozelicTeue. HapymeHus nesaTenbHOCTH HEPBHOM CUCTEMBI U UX NPELYIPEKICHUE.

JlaGopatopHblie paboThI:

1. TManereHocoBas mpoba 1 0COOCHHOCTH IBHKEHHUH, CBSI3aHHBIX C (QYHKIUSIMHMO3XKEIKA
U cpenHero mMosra. Peduiekchbl mpooaroBaToro u CpeAHero Mosra.

2. HItpuxoBoe pa3apakeHue KOXKH.

Paznen.12. Anaau3aropsl (5 4)

AHanu3aTophl U OpraHbl YyBCTB. 3HAUEHHE B KU3HU 4YesloBeKa. Jl0OCTOBEpPHOCTD MOIy4aeMOM
nHpopmanuu. Nmmo3nn u ux koppekuus. CEHCOpHbIE CUCTEMBI, X CTPOCHUE U (DYHKIIHH.

3putenbHblil aHanuzatop. [lomoxkeHue m crpoeHue riasza. XoJ Jyded depes Npo3pavHyro
cpeny rnaza. CrpoeHue M (YHKUHMU CETYATKU. 3pUTEIbHBbIE PELENTOPHI: MAJIOYKU U KOJOOUKH.
KopkoBas yacTh 3puTenbHOro aHanusaropa. bUHokynspHoe 3peHue.

I'mruena 3penus. Ilpenynpexnenue riasHelx — Ooje3HeW, TpaBM  IJia3a.
[Ipenynpexaenue GIM30pyKOCTH U AaIbHO30pKOCTH. Koppekius 3peHus.

CnyxoBoil aHanu3arop. 3HadeHue ciyxa. CTpoeHue M (QYHKIUHM HApyX HOIO, CPEJHEro U
BHYTpEeHHEro yxa. Penenrtops! ciayxa. KopkoBas 4acTb CiIIyXOBOro aHalIM3aTopa.l WmrueHa opraHos
ciyxa. [IpuuuHBI TYrOyXOCTH U INIYXOTBI, UX IPEAYIIPEKICHUE.

OpFaHBI paBHOBECHA, KO>XHO-MBIIIIEUHOM YYBCTBUTCIIbBHOCTH, 00OHSIHUSA U BKYycCa. Nx
aHanu3aTopbl. B3anMmoneilcTBHE CEHCOpHBIX cHUcTeM. BnusHue sKojlorudeckux (akTopoB Ha
OpraHbl YyBCTB.

JlaGoparopHas pabora:

OnbITHI, BBIBIISIONINE UIUTIO3UH, CBSI3aHHbBIE C OMHOKYJISIPHBIM 3pEHHEM).
Pa3znen 13. Boiciiasi HepBHasi 1esiTesibHOCTD. [ToBenenue. Icuxuka (6 u)

Bxnan oredecTBEHHBIX y4Y€HBIX B pa3pabOTKy y4€HHs O BbICIIEH HEPBHOM JESTEIbHOCTH.
NUM. Ceuenos, WN.II. IlaBnoB u IL.K. AnoxuH. OTKpbHITHE IIEHTPAIBHOIO TOPMOKEHUS.
besycnoBHble U ycnoBHBIE pediIeKchl, UX 3HaYeHHE. be3yCclloBHOE U YCIOBHOE TOPMOKEHUE. 3aKOH
B3aMMHOW MHAYKIMH BO30YX/IEHUSA-TOPMOKEHHs. YueHue A.A. YXTOMCKOIO 0 JOMUHAHTE.

Bpoxaennble mporpaMMbl OBEACHUS: 0e3yCIOBHBIE Pe(IeKCh, THCTUHKTHI, 3alledaTICHUeE.
[TpuoOpereHHble MpOrpaMMbl TOBEJIEHHS: YCIOBHBIE pe(IEKChl, pacCylo4Has JesTeIbHOCTb,
OUHAMUYECKUNA CTEPEOTHII.

buonoruueckue putmbel. CoH u OoapcrtBoBanue. CTaguu M 3HAUEHUE CHA.
CHoBupnenus. [Ipenynpexnenne HapyleHui CHa.

Ocob6ennoctu BH/I yenoBeka: peub u CO3HaHME, TPYAOBas eATeNbHOCTh. [l03HaBaTenpHas
JesATeTbHOCTh Mo3ra. [loTpeOHOCTH Mro/iel M KMBOTHBIX. Peub Kak



CpeAcTBO OOIICHUS M KaK CPEICTBO OPraHW3allMd CBOETO MOBEJCHHs. BHEIIHSAS W BHYTPEHHSS
peub. Poib peun B pa3BUTHH BBICIIUX NCUXUYECKUX QyHKIMA. OCO3HAHHBIE NEHCTBHS U UHTYHIIUS.

OCOOEHHOCTH IICUXUKM YEJIOBEKA: OIIyIIEHHE, BOCIPUATHE, IPEJCTABICHUS, NaMSITh,
BOOOpakeHUE, MBIIIJICHHE, CHOCOOHOCTh K HAKOIUIEHUIO U Iepejade U3 MOKOJICHHs B MOKOJIEHHE
uHpopmanuu. [lcuxonorus u nosezeHue yeiaoBeka. Llean u MOTUBHI fesTenbHOCTH. Poib 00yueHus
Y BOCIIUTAHUs B Pa3BUTHUM IICUXUKH U ITIOBEJICHUS YEJIOBEKA.

BoneBbie neiicTBusi, moOyauTenbHas M TOpMO3Hast (yHKOuM Boid. BHymaemocTs u
HEraTWBM3M. OMOLMOHAJIBHBIE pPEAaKIMH, COCTOSHUS M OTHOLIEHHA (4yBcTBa). BHuMaHue:
(GU3MOJIOrMYeCKue OCHOBBI, BH[bI, OCHOBHbIE cBOMCTBa. IIpuumHbl paccesHHocTH. Bocnurtanue
BHUMaHMs, IaMsTH, BOJIM, pPa3BUTUE HAOIIOJATEIbHOCTH U MBIILIJICHHUS.

JlabopaTopHble paboTHI:

1. BeipaboTka HaBbIKA 3epPKAIBHOTO MHChMA KaK MPUMEP Pa3pyIICHUS CTApOro M
BbIpaOOTKA HOBOTO JMHAMHYECKOTO CTEPEOTHUIIA.

2. U3smenenwe  umcna — koneOaHWii — oOpasa  yCCYEHHOW — MHpPaMUAbl  TIpH
HENPOU3BOJIBHOM, IPOU3BOJILHOM BHUMAaHHUU U NIPH aKTUBHOW paboTe ¢ 00BEKTOM.

Pa3znen 14. ’Kesie3nl BHyTpeHHeil cekpenun (FHI0KpUHHAsI cuctema) (2 1)

Kenespl BHeUIHEH, BHYTpEHHEHl M CMEIIAHHOM CEKpeUuu. OHAOKPUHHAs CHUCTEMa.
I'opMoOHBI, X podb B perymsinud (usnonornyeckux (GyHKIUKA opraHu3Ma. BsaummoneiicTBue
HEPBHOW M T'yMOpPaJIbHOM perymsauuu. I[IpoMexyTouHbI MO3r U OpraHbl HIOKPUHHON CHCTEMBI.
Perynsauus GyHKUNN S3HIOKPUHHBIX XKeJle3.

[opmonbl TUnOdu3a, Snudpu3a, MUTOBUIHON KeJIe3bl W HAIAIMOYEYHHKOB, WX BIIMSHUE HA
pocT M pa3BuTHe, OOMeH BemecTB. ['OpPMOHBI MHOJOBBIX XKeje3 U IMOKEIYyIOUYHOM JKelle3bl.
[Tpuunnb caxapHoro auabera.

Pa3nen 15. UnanBuayaibHoe pa3BuTHe opranuszma (5 1)

Kv3HeHHble IMKJIBI OpraHu3MoB. becrnonoe u mosoBoe pasMmHOxeHue. [IpenmyniecTBa
MOJIOBOTO Pa3MHOXKEHHE. MyKCKasg M JKEHCKas IOJIOBBIE CHCTEMBI, CTPOCHHE M (DYHKIUH.
CnepmaTo3ouabl M sMLIEKICTKH. Poib TMONOBBIX XpOMOCOM B ONpPEJENIEHUH IOjNa OyAyIiero
pebenka. MeHcTpyaliuu ¥ MOJUTIOIUH.

OO6pa3oBaHre W pa3BUTHUE 3apOJIbIIIA: OBYJIALMS, OTUIOJOTBOPEHUE SIMIIEKIIETKH,

YKpeIrieHue 3apojipliia B Marke. Pa3BuTue 3aponpiimia u 1iofa. bepeMeHHOCTh M poabl.

buorenernyecknii 3akoH I'ekkenss — Mrosuiepa v NpUYMHBI OTCTYIUIEHUS OT HEro. BiusHue

HapKOT'€HHBIX BelIecTB (Tabaka, aJIKOTroJisl, HAPKOTUKOB) Ha Pa3BUTHE U 37J0POBHE UEIOBEKA.

HacnenoBanue npusHakoB y uenoBeka. HacnencTBeHHblE M BpPOKIEHHbIE 3a00J€BaHUS U
3abosneBaHus, nepenatonrecs nojaosbiM nmyrem: BUY, CITNU/, cudunmc u ap. Mx npoduiaktuka.
Posnb reHeTHUECKUX 3HAHHH B IUIAHUPOBAHUU CEMBH. 3200Ta O PENPOAYKTUBHOM 37I0POBBE.

Poct u pazButue pebenka mocie poxacHuss. HOBOpoXIeHHBIN U TpyAHOU peOeHOK, yXO0/ 3a
HuM. [lonoBoe co3peBanue. buosnormueckass u coumanbHas 3peiocTh. Bpea paHHHMX MOJIOBBIX
KOHTaKTOB M aOOPTOB.

NunuBun n nuarocth. TemmnepameHnT u xapaktep. CaMmorio3HaHue, OOIIEeCTBEeHHBIM 00pa3
KU3HU, MEXJIMYHOCTHBIE OTHOIIEHUA. CTaiun BXOXKIEHUS JIMYHOCTU B TPYIIITY.



WHTepechl, CKIOHHOCTH, CIIOCOOHOCTH, 0JJapEHHOCTh. BBIOOP KU3HEHHOTO ITyTH.
Paznen 16. 3nopoBbe uesioBeka H ero oxpana (2 )

3nopoBbe uenoBeka. CoOJIIO/ICHHE CAaHUTAPHO-TUTHEHHYECKMX HOPM U IMPAaBHJI 3J0POBOTO
o0pa3a KM3HH. YKpCIUICHHUE 3JI0POBbS: ayTOTPEHHHT, 3aKaJWBaHHWE, JBUTATCIbHAsS aKTUBHOCTD,
cOaTaHCUpOBaHHOE NMUTaHKUEe. BimsHue Qu3nyeckux ynpaXHEHUH Ha OpraHbl B CUCTEMBI OPTaHOB.
3alIMTHO-IPUCIIOCOOUTEIILHBIC PEAKIIUU OPraHU3Ma.

@dakTophl, HapyIIAIONIKE 3J0pOBbE (THUIOAMHAMUS, KypeHHE, YMOTpeOJCHHE aIKOTOJs,
HecOaTaHCUPOBaHHOE THTaHUE, crpecc). KynbTypa OTHOIIEHHS K COOCTBEHHOMY 3I0POBBIO H
3JI0POBBIO OKPYKAIOIIUX.

UenoBek U OKpyXaromasi cpeia. 3HaueHUe OKPY)KAIOLIEH cpebl KaK UCTOYHUKABEIIECTB U
OHCPTHHU. COI_[I/IaJIbHaH U npupoJHad cpcaa, adarTauu K HUM. KpaTKaH XapaKTCPUCTUKA OCHOBHBIX
dopM Tpyna. PanmonanbHast opranusanus Tpyda ¥ orasixa. CoOmoeHNe MpaBHUIl MOBEICHUS B
OKpYyJKalolleld cpefie, B OIMACHBIX M YPE3BBIYAWHBIX CHTYallUsX, KaK OCHOBa 0O€30IacHOCTHU
COOCTBEHHOM KH3HH. 3aBUCUMOCTh 37I0POBbS YEIIOBEKA OT COCTOSHUS OKPYXKAFOIIEH CPEJIbI.

HUToroBblii KOHTPOJIb — 1 4.Pe3epBHOe Bpems — 1 4.



TemaTHueckoe IVIAHUPOBAHHUE ¢ YKA3AHUEM KOJIUYE€CTBA YaCO0B, OTBOAMMBIX HA

O0CBOeHHUEe Ka:xk10il TeMbl. Buosiorusi. /Kupoii opranusm. 5 kiacc. 34u4.

Koua-Bo
HaumeHoBaHue pa3jiejioB U TeM
wn 4acos
Pa3nen 1. 7KuBoii opranusm: cTpoenne u uzyuenue (8 yacon)

1 Yto Takoe XKUBOW OPraHU3M 1

2 Hayxka o >xuBoit npupojie 1
3 MeTobl U3y4eHus IPUPOIBI 1
4 YBenuuuTenbHble TPUOOPHI 1

5 JKuBble KiieTKn 1

6 XUMUYECKUH COCTaB KIETKH 1

7 BemecTBa u siBEHUS B OKPY’KAIOIIEM MHUPE 1
8 Benukue ecrecTBOMCIIBITATEH 1

Pa3nen 2. MHoroo6pasue :kuBbIX opraHu3mosn (14 1)

9 Kak pa3BuBaiach )Xu3Hb Ha 3eMiIe 1
10 | Pa3zHooOpa3zue kUBOTO 1
11 bakrepun 1
12 | I'pubnt 1
13 O6mras xapakTepucTuka pacteHuit. Bomopocnu. 1
14 | 3enenblie MUCTOCTEOETBHBIE MXHT 1
15 | [TanopoTHUKH 1
16 | I'omocemeHHbIe pacTeHUS 1
17 [ToxpsITOCEMEHHBIE (IIBETKOBbIE) pacTEHUS 1
18 3HayeHHe pacTeHUH B MIPUPOJE U )KU3HU YETIOBEKA 1
19 | OGmas xapakTepucTuka >KuBOTHBIX. [IpocTeiime 1
20 | Becro3BoHOYHEIE 1




21 [To3BoHOUHBIE 1
22 | 3HaveHue KUBOTHBIX B IPUPO/IC U KU3HU YEIOBEKA 1
Paznen 3. Cpena o0uTaHusi JKUBBIX OPraHu3moB (6 )
23 Cpena oOuTaHus )KUBBIX OPTAaHHU3MOB 1
24 | )Xu3Hb Ha pa3HBIX MaTepUKax 1
25 | IlpupopaHbie 30HBI 3eMIIU 1
26 | XXu3Hb B MOpSX M OKeaHaX 1
27 | Yto MBI y3HAIH 0 KHUBOH npupoe. Kuznp Ha 3emiie 1
Pa3nen 4. YesnoBek Ha 3emute (5 1)
28 | Kak uenoBek mosiBUiICS Ha 3emiie. 1
29 | Kak 4enoBek U3MEHHI 3eMITIO. 1
30 | XKu3Hb mox yrpo3oi 1
31 | He craner nu 3emiis mycThIHEH? 1
32 310pOBBE UEIOBEKA U OE30MACHOCTD KH3HU 1
33 | UccnenoBarenbCckuii mpoekT «ECTh I 9KoIorndeckre mpo0ieMbl B 1
HaieM Kpae?»
34 HTorosslii KOHTPOJIb 1
TemaTu4eckoe IIAHMPOBAHNUE ¢ YKA3aHHEM KOJUYECTBA YaCOB, OTBOJAUMBIX Ha
OCBOeHHE KaxK10ii TeMbl. Buonorus. ’)Kupoii opranusm. 6 kiaacc. 34u4.
Neri/m HaunmenoBanwue pa3ienoB u Tem KonnuectBo
4acoB
Paznen 1. Ctpoenue u cBOMCTBA KUBBIX OpraHu3MoB-94acos+1 u3
pesepBa
Tema 1.1 .CtpoeHue pacTUTENbHON U )KUBOTHOM KieTok .KneTka
KHUBasi CHCTeMa-2 Jaca
1. Knerka —nemeHTapHas €IUHHIIA KABOTO. 1
2. CtpoeHue pacTUTENbHON U KUBOTHOM KiIeTku .JIab padora 1. 1
«CTpoeHHe KJIETOK KUBBIX OPTaHU3MOB)
Jenenue knetok-1 uac
3. Jlenenue KiaeTok . THUMBI JeIeHUs 1




Temal.2.TkaHu pacTeHUH U KUBOTHBIX-2 yaca

4, Txanu pacrenuii.JIab padora 2 «TkaHu pacTeHUN» 1
3) Txanu xuBOTHBIX. JIab paboTa3 «TKkaHH KUBOTHBIX) 1
Tewma 1.3.0pranbl U cucTeMbl OpraHoB -4 yaca
6. Opranbl uBetkoBoro pactenusi. Kopeno. KopHeBbie cuctemsbl. 1
7. Opranbl 11BeTKOBBIX pacteHuit.Ilober . 1
8. LBetok .Congetus. Ilmoas.
JIa6 . paborad «Ctpoenue nperka .Buasl mmogos» KontposbHoe 1
TecTupoBanuel
0. CucreMbl OPraHOB XMBOTHOTO OpTraHHM3Ma. JIa6. pabota5
«PacniozHaBanue OpraHoB PacTeHUH U >KMBOTHOTO» 1
10. O6o6mmaromuii o pazzaeny 1. «CTpoeHHe U CBOWCTBA KUBBIXOPTaHU3MOBY 1
Paznen2.)Ku3zHenesreabHOCTh  OpraHu3MOB-234.
Tewma 2.1.I1utanue numeBapenue -3u.+1 u3 pesepna
11. [Turanue .ITouBeHHOE MUTAaHUE PACTCHHI 1
12. Bo3nymnoe nuranue pacteHuid. POTOCHHTES. 1
13. [TuTanue >KUBOTHBIX 1
14. [IumeBapurenbHas CUCTEMa KUBOTHBIX 1
Tema 2.2.JIpixanue -24.
15. JlpIxaHue pacTeHU 1
16. JlpixaHue )xUBOTHBIX KOHTpOBHOE TeCcTHpOBaHUE 2 1
Tema 2.3.IlepenBukeHne BEUIECTB B OpraHU3Me-2 .
17. [lepenBuxenne BemiecTB B pacTeHusx. [Ipaktudeckas 1
18. OcobeHHOCTH TepeHoca BEUIECTB B OpraHu3Me >KUBOTHOTO 1
Tema 2.4. Brineneune-24.
19. Beinenenue .OpraHbl BBIICTICHUS PACTCHUH W JKUBOTHBIX 1
20. OOMeH BemIeCcTB U YHEPTUN 1
Tema 2.5.0nopHBIE CUCTEMBI
21. 3HaueHue OMopHbIX cucTeM. OMOpHBIE CHCTEMBI PACTEHHH. 1
22, OnopHble cuctemsbl KUBOTHBIX JIab. pabota 6 «Pacno3HaBaHue 1
OTIOPHBIX CHCTEM YKHBOTHBIX)
Tema 2.6. JIBuxeHue
23. JIBmwkenne. 3HaueHHWE ABUTATEILHONW aKTUBHOCTH 1
24. Mexanm3mbl obecrieunBaromiee apmwxeHune Jlab. pabdora7 1
«JIBmkenre MHQY30pur —Ty(QelbKH U JOKAEBOTO YEpPBSH»
25. Koopaunanust u perymsiuust KoHTponbHoe TecTHpoBaHue3 1
26. Hepshas cucrema.luctunkr .Pediekc. 1
26. DHJ0KpUHHAA cucTema .PocToBbIE BeliecTBa y pacTeHUI 1
Pasmuoxenue -34.
27. becronoe pasmuoxenue Ilpaktudeckas «.BereratuBHOE 1
Pa3MHOKCHUE PaCTCHUI
28. [TonoBoe pa3MHOXKEHHE >KUBOTHBIX 1




29.

ITosoBOE pa3MHOKEHHE DPACTEHUN

Tema 2.9.Poct u pa3Butue-34.

30. Poct u pazButue pacrenuit 1

31. Pocr u passutue xxuBoTHbIX [IpakTudeckas «lIpsmoe u Henpsmoe 1
pa3BUTHE HACEKOMBIX»

32. PasButHe 3apoapiiia 1
Tema 2.10.

33. Opranusm Kak eJUHOE 11eI0e 1

34. Oo6o0maromuit mo Teme: «Ku3HeaesITenbHOCTh OPraHU3MOB) 1
KontposnbHoe TectupoBaHue 4.
Hroro 34y,

TemaTnueckoe IVIAHUPOBAHHUE C YKA3AHUEM KOJUYE€CTBA YaCOB, 0OTBOAMMBIX HA0CBOCHHUE

KaKI10d TeMbI

buojorus. Mﬂorooﬁpame KUBBIX OPraHu3MoB. BaKTepI/II/l, l"pI/Iﬁl)l, pacTeHus. Tkaace

11 Ackomukorta u bazunuomuxora. I'pynna Hecosepuiennsie rpudst u

Oomukora

KomnuectBo
Nowt HaumeHnoBanue pa3zienoB U Tem 4ACOB
Paznen 1. Ot kierku 10 6uocgepsi (11 yacon)
1-2 | Beenenne. MHOrooOpasue XHBBIX CHCTEM 3
3 Y. JlapBHH 0 IPOUCXO0KIEHUH BUJIOB 2
4-5 | Ucropus pa3BuTHUS KU3HU Ha 3emiie 4
6 Cucrematka XUBBIX OpPraHH3MOB 2
Paznen 2. llapctBo Bakrepuu (4 1)
7 [MoamapctBo Hacrosimue Gaxtepun 2
8 Mmuoroo6pasue Oaktepuii. Apxebakrepuu. OxcudoTtodbakTepuu 2
Pasnen 3. LapctBo I'pu6s! (9 1)
9 CtpoeHne U QyHKITMH TPHOOB 8
10- | MHuorooGpas3ue 1 5Ko0rusi rpudoB. XUTPUIMOMUKOTA U3UTOMHUKOTA. 2




12 ['pynma JlumaiHUKK 2
Paznen 4. LlapctBo Pactenus (34 )
13-15 | I'pynma otnenoB Bomopocmu: ctpoeHue, HyHKIUH, SKOJIOTHS 6
16 Otnen MoxoBUIHBIE 2
17-19 | CnopoBble COCYHUCThIE pacTEHUS: TIIAyHOBUIHbIC, X BOILIEBUIHBIE, 6
MANOPOTHUKOBHTHBIC
20-23 | Cemennbie pactenus. Otaen ['omocemeHHbIC 8
24-28 | IlokpeiTOCEMEHHBIE (IIBETKOBBIC) PACTCHUS 10
29 OBOIOLMS PACTEHUI 2

Pasnen 5. Pactenus u okpyxaromas cpenaa (8 4)

30-31 | PacturensHble coobmecTBa. MHOrooOpasue (GpUTOLEHO30B 4
32 | Pacrenus u 4enoBex 2
33 | OxpaHa pacTeHUIl W PACTUTEIBHBIX COOOIICCTB 2
34 3aKIroueHne 1

Hroro: 68u

TemaTH4yeckoe MJIAHNPOBaHNE € YKA3aHHEM KOJMYeCTBA 4YaCOB ,0TBOAMMBIX HA0CBOEHHE
Kaxaoii TeMbl buosaorus 8 kinacc. ZKuporunie 68 u.

HaunmMeHoBaHue pa3iesioB u TeM KoanyecTBo yacos

Paznen 1. HapctBo JKuBoTHbIE 52

Temal.2.ITogmapctBo OJHOKIETOUHBIE

Temal.3.IToanmapcTBo
MHOT0OKJIETOUHEIE

1.4. Tun KuieuHorionoctHeie

1.5. Tun [1nockue uepBu

1.6.. Tun Kpyrnsie yepBu

1.7. Tun Konpuatsie uepBu

1.8. Tun MoJutrocku

1.9. Tun Ynenucronorue

1.10. Tun Urnokoxue

1.11.Tun XopoBble IToaTun
becuepennbie

B P PIOINIDNIDNININ DN |

1.12.logtunn  YepenHsle. Hankiace




Pr10BI

1.13.Kiacc 3eMHOBOIHEBIE 4
1.14 Knacc IIpecmblikaromuecs 4
1.15. Kiace Itumsr 4+1
1.16. Kiracc Muekonuraromniue 6+1
1.17.0cHOBHBIE JTaIbl pa3BUTHSA 2
KUBOTHBIX

1.18.)KuBOTHBIE U YEIOBEK 2
Paznen 2. Bupychr 2
Paznen 3. Dxocucrema. 10
3.1. Cpena oburanus .JKOJIOTUIECKHE 2
(hakTophI

3.2. Dkocucrema 2
3.3.buocdepa —rnodaapHas 2
IKOCUCTEMA

3.4.KpyroBopoT BemecTB B bnocdepe 2
3.5.PoJib )KUBBIX OPTaHU3MOB B )
ounocdepe

O6o06menne 24
Hroro 68 u

TemaTn4veckoe IJIAHUPOBAHHE ¢ YKA3AHUEM KOJIUYIECTBA YaC0B ,0TBOIUMBIX HA

O0CBOCHHE KaXKIA0# TeMBbI
Buosorus. Yenosek. 9 kiace (68 4, 2 4 B Hees110)

Ne CopepxaHue TEMbI KonnuecTtBo vacos
1. MecTo yenoBeKa B CHCTEME OPraHUYeCKOro MUupa 2
2. [TIpoucXoXueHne YenoBeKa 2
3. Kpatkast ucTopusi pa3sBUTHS 3HAHUI O CTPOEHHH (DYHKLIUSAX 1
OpraHu3Ma 4eJoBeKa
4. O6umit 0630p cTpoeHHs U (QYHKIHMHA OpraHu3Ma yeloBeKa 4
5. Koopaunanus u perynsmus 10
6. Ornopa u 1BMXEHUE 8
7. BHyTpeHHAs cpena opranusMa 3
8. Tpancnopt BemecTs 4
Q. Jpixanue 5
10. |OOMeH BelIeCTB U YPHEPTHH 2
11. Bsigencuue 2
12.  TlokpoBsl Tena 3
13. Pa3mMHOXEHUE U pa3BUTHE 3




14. Boicmias HepBHas JIEATEIbHOCTh 5
15. |[YenoBek u ero 310pOBbE 4
16.  Pe3zepBHOE Bpems )
17. | Hroro 68u.

MKOY
"LHYMCKAA
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