VK 371.214.14
BBK 74.26

P13

P13

MeTonuMueckKoe CONMPOBOXIEHUE MPOEKTA—
KaHJI. Tefl. HayK, CTapIuii mperoxaBaresib Kadeapsl Gpuioaorum
T'BOY BITO MO «Axkanemust colaibHoro yrpasienusi» 1. H. Tpyuyesa.

Pa6ouas nporpamma mo 6uonoruu. 9 kiacc / coct. O.B. IBaHoBa. — 2-e u3n., a1. — 1 dain pdf: 41 c. —
Mocksa : BAKO, 2020. — (Paboune nporpammsl). — Cuctem. TpeboBaHus: Adobe Reader XI nu6o Adobe
Digital Editions 4.5 ; akpaH 14”. — TeKCT : 2JIeKTPOHHBIN.

ISBN 978-5-408-04804-5

TToco6ue conep XUt pabouyro mporpaMmy o 6uosnoruu wist 9 kinacca k YMK WM.H. TTonomapesoii u np. (M.: BeH-
taHa-I'pad), cocTaBieHHYIO B COOTBETCTBUU C TpeOGoBaHUsIMU DefiepabHOrO rocyIapcTBEHHOTO 00pa30BaTeIbHOrO
cTaHzapTa M 6a3MCHBIM y4eOHBIM TUTAHOM ISt CTYTIEHH OCHOBHOTO 06I1Iero 00pa3oBaHusi. B mporpaMmy BXOIST MOSICHU-
TeJIbHas! 3aITMCKa, TPEOOBAHMSI K 3HAHUSIM M YMEHUSIM YYaLIMXCsl, TeMATHYECKOE TUIAHMPOBAHKE, y4eOHO-TEMAaTUYECKHUit
IJIaH, BKIIOYAOMUI nHOOpMAIUIo 00 3G GhEeKTUBHBIX MTeIArOTUYECKUX TEXHOIOTUSIX TPOBEICHHUS Pa3HOOOPa3HBIX
YPOKOB: OTKPBITUSI HOBOTO 3HAHUsI, OGIEMETON0IOTMIECKOI HATIPABIEHHOCTH, peIeKCUH, Pa3BUBAIOIIETO KOHTPOJIS.
A TakXe CBEIEHUS O BUIAX MHANBUIYATbHOMN U KOJUIEKTUBHOM eI TEIbHOCTH, OPUEHTUPOBAHHOW Ha (hOpMHUPOBaHKE
YHUBEPCAITBHBIX YUEOHBIX JASHCTBHIA y IIKOIBHUKOB. HacTosiiee 21eKTpoOHHOE M3IaHNe TPUTOIHO KaK ISl 9KPaHHOTO
MPOCMOTPA, TaK U JJIs paCedaTKu.

TMoco6ue npeIHa3HaYeHO TSl yIUTENIEi, 3aByYeii, METOIMCTOB, CTYIEHTOB U MATMCTPAHTOB MEarOrTMYECKMX BY30B,
ciyuaresieil KypcoB MOBBIILEHHUST KBATUGbUKALINH.

YIK 371.214.14
BBK 74.26

DIeKTPOHHOE H3IaHNe HA OCHOBE NevyaTHOro m3aanusA: Pabouas mporpamma o 6uosoruu. 9 kiacc / coct. O.B. MiBaHOBa. —
Mocksa : BAKO, 2017. — 80 c. — (Pabouue nporpammer). — ISBN 978-5-408-03088-0. — TekcT : HermocpenCTBEHHBIA.

B coorBetctBrM co cT. 1299 1 1301 T'K PD nipu ycTpaHeHUM OrpaHUYEHUii, yCTAHOBICHHBIX TEXHUUECKUMU CPEICTBAMU 3aLLUThI
aBTOPCKMX MpaB, PaBoo06iIaaTesb BIIpaBe TpeOOBaTh OT HAPYILIUTEINSI BO3MELIEHNUS YOBITKOB WJIH BBIIJIAThl KOMITIEHCALIMH.

ISBN 978-5-408-04804-5

© 000 «BAKO», 2017

OT cocTaBuTena

B cootBetcTBUU ¢ 1. 6 4. 3 cT. 28 DenepaabHOro
3akoHa oT 29.12.2012 Ne 273-P3 «O6 obpasoBaHUMN
B Poccuiickoit @enepaiium» B KOMIIETCHITUIO 00pa30-
BaTeJIbHOI OpraHU3alK BXOJIUT pa3paboTKa U yTBep-
KIeHUE 00pa30BaTeIbHBIX TIPOTPAMM, 00sI3aTEIbHON
COCTABJISIIOLICH KOTOPBIX SBJISIIOTCS pabo4ue Mporpam-
MBI y4eOHBIX KypCOB U TUCIIUIUINH 00pa30BaTeIbHOM
OpraHu3alfu.
PaGouast nporpamMa — 3TO HOpMaTUBHO-YIIpaB-
JIEHYECKHU I TOKYMEHT y4UTessl, TpeIHa3HauYeHHbII
st peanusauuu DeaepaabHOTO rocyaapCTBEHHOTO
ob6pasoBarenbHoro cranmapra (PIrOC), onpexnensito-
1IeTo 00s13aTeIbHBIE MUHUMYM COIEPXaHUsI OCHOB-
HBIX 00pa30BaTeIbHBIX MPOrpaMM 001ero 0Opa3oBa-
HMSI, a TAKXKE YPOBEHb MTOJATOTOBKM o0yJaromuxcs. Ee
OCHOBHasl 3a/1a4a — 00eCMEeYTh BBIMTOJTHEHUE YUUTEIEM
TpeboBanuit ®I'OC u yueGHOro 1iaHa rno mpeaMery.
Pa6Govast mporpamMma 1o yueGHOMY TPEIMETY SIBJISIETCS
COCTaBHO YacTho 00Pa30BaTEIbHOM MPOTPaMMBI LITIKO-
JIBI M YYUTBIBAET:
» tpeboBanust DI'OC BTOPOTO MOKOJICHNS;
* TpeOGOBaHUsI K TUIAHUPYEMBIM pe3yJbTaTaM 06-
YUYEHUSsT BHITYCKHUKOB;

* TpeGOBaHUS K COMEPKAHUIO YUEOHBIX IIPOTPAMM;

* TPUHLMII IPEEMCTBEHHOCTH 00111e00pa3oBaTeb-
HBIX TIPOTPAMM;

* 00bEM YacoB yueOHOMN HArPy3KHU, OTIPEIe/ICHHBII
Y4EeOHBIM TUIAHOM LIKOJIbI;

* LIeJU U 3aa4i 00pa30BaTeIbHON MPOTrPaMMBI
IKOJIBI;

* BBIOOP MENaroroM KOMIUIEKTa y4eOGHO-METONU -
YeCcKOro 00ecreyeHusl.

Kaxnpiii yauTeb, OMMpasch Ha BBILICTICPEYNC-
JICHHBIE UCTOYHMKH, Ha OCHOBE TUITOBOW y4eOHOI
MPOrpaMMbI COCTABIIsIET pabouyto mporpammy. Takum
06pa3zoM, paboyasi IporpaMMa — 3T0 MHIMBUIYATbHBII
MHCTPYMEHT TieZiarora, B KOTOPOM OH OITpeIesisieT ONTH -
MaJibHble ¥ 3¢ (HeKTUBHBIE 151 ONPEAeIEHHOTO Kilacca
coziepxaHue, GopMbl, METOIBI M IIPUEMbI OPTAHU ALK
00pa30BaTeIbHOTO Tpoliecca C LEeJbIO TIOTYyYeHUsT pe-
3yJIbTaTa, COOTBETCTBYIOLETO TPEOOBAHMUSIM CTaHAAPTA.

PaGoune mporpaMMbl MPeACTABISIFOTCST Ha YTBEP-
KIEHWE PYKOBOIUTEIO 00pa3oBaTeIbHOM OpraHm3a-
LMY B Hayasie y4eOHoro roga. OH BIpaBe MPOBECTH UX
SKCIEPTU3Y HETIOCPENCTBEHHO B 0011100Pa30BaTEIbHOM

OpraHu3alyy WK C IPUBJICYEHUEM BHELLIHUX IKCIIEP-
TOB Ha cooTBeTCTBUE TpeboBaHusIM DT'OC.

DyHKIIMY paboueil MporpaMMBbI:

* HOpMamueHas — SIBJISIETCSl JOKYMEHTOM, 00s13a-
TEJIbHBIM JIJIS1 BBITIOJTHEHUST B TTIOJTHOM 00beMe;

* yenenonaeanuss — OTIpeNessieT IEHHOCTH U 11eJTH,
pany OCTUXKEHUsT KOTOPBIX OHa BBEIeHA B TY WU
VHYI0 00pa30oBaTeabHYIO 00J1aCTh;

* onpedenenus codepiucanus obpazosarus — HUK-
CHUPYET COCTaB 2JIEMEHTOB COIEepKaHUsI Kypcea,
MOIEXAIINX YCBOSHUIO yYalIMMUCs (00s13aTeNb-
HBIIl MUHUMYM COZIEPXKaHMsI), a TAKXKe CTEIeHb
HX TPYIHOCTH;

* npoueccyanbHas — ONpenessieT JOTMYeCcKyIo Mo-
CJIeI0BATEIbHOCTh YCBOCHHUSI SJIEMEHTOB CONEP-
JKaHUSI Kypca, OpraHM3alMOHHbIE (JOPMBI U Me-
TOJbI, CPE/ICTBA U YCIIOBUSI OOYUECHUST;

* OYeHOuHAs1 — BBISIBIISICT YPOBHU YCBOEHUST DJIeMEH-
TOB COZIepKaHusl Kypca, 00BEKTbI KOHTPOJISI M KpU-
TEpUU OLIEHKU YPOBHST OOYYEHHOCTH YYaIllUXCSl.

CornacHo Tpe6oBanusiM @T'OC ocHOBHOTO 001IETO

obpazoBaHus (cT. 18.2.2, 4. 3) B pabouylo rporpammy
TOJKHBI BXOIUTD CIEAYIOIINE SJIEMEHTBI:

* TIOSICHUTEJIbHAS 3aIliCcKa, B KOTOPO KOHKpe-
TU3UPYIOTCS OOILME LIeJIM OCHOBHOIO OOIIEero
o0pa3oBaHUs C YYETOM CHelU(PUKU YI4eOHOTO
TpenMeTa;

* oblas xapakTepucTUKa yyeOHOro npeameTa,
Kypca;

* OTMHMcaHUE MecTa yuyeOHOro mpenMera, Kypca
B y4eOHOM ILJIaHE;

* JIMYHOCTHBIE, METaNpeIMETHbIE U MPeIMETHBIE
pE3yIbTaThl OCBOCHUSI KOHKPETHOTO y4eOHOTO
npeaMera, Kypea;

* coaepxaHue yu4eOHOro npenmera, Kypea;

* TeMaTU4ecKoe TUIAHUPOBaHUE C OTpeesieHuEM
OCHOBHBIX BUIIOB YU4eOHOM AEATEILHOCTH;

* omnucaHue y4eOHO-METOAUYECKOTO U MaTepualib-
HO-TeXHUYECKOTro obecrieueHust 00pa3oBaTesb-
HOTO TIpolIecca;

* IUIAaHUPYEMble pe3yJIbTaThl U3YYEHUs YUeOHOTO
penMeTa, Kypea.

B cTpykTypy paboyeii mporpaMMbl MOXKET BXOIUTh

CIUCOK JIUTEPATypbl (OCHOBHOM U TOMOJIHUTEIbHOI),
AHHOTAIIVS U TIPUJIOKEHUE.

3



IIpu HeoOXonMMOCTU B TE€YEHUE Y4EOHOTro roga
YUMTETb MOXET BHOCUTb B YUEOHYIO ITpOTpaMMy KOp-
PEKTUPOBKU: U3MEHSTh MOCIEI0BATEIbHOCTh YPOKOB
BHYTPU TEMBI, IEPEHOCUTH CPOKU MTPOBENEHUS] KOH-

TPOJIbHBIX pa60T. B atom ciryqgae HEeoOX0IMMO caenaTh
COOTBETCTBYIOLIIME NMPUMEUYaHUA B KOHIIC IIpOrpaMMBbl
WX B MOSICHUTEJIbHOM 3alUCKe C YKa3aHUEM IMPUYHH,
I10 KOTOPBIM ObUIM BHECEHBI U3MEHEHMSI.

MoscHuTenbHaqa 3anucka

O0mas xapaKTepucTHKA MPOrpaMMbl

PaGoyast mporpamma cocrapiieHa Ha OCHOBE Tpeho-
BaHuit @I'OC 0CHOBHOTO 0011IEr0 00pa30BaHMsI BTOPOro
MTOKOJICHUST, TPUMEPHO MPOTPaMMBbl OCHOBHOTO 00-
111ero 00pa3oBaHUsI IO OMOJIOTUH, OAa3MCHOTO YYeOHOTO
IJ1aHa U MOJIHOCTBIO OTpaxaeT 6a30Bblil YPOBEHb MOJI-
TOTOBKU HIKOJIbHUKOB.

[TporpamMmMa opHUeHTHpPOBaHAa Ha UCTIOJb30BaHUE
yueoHuka Illonomapesoii U.H, Koprunosoii O.A., Yep-
Hoeoil H.M. «buonorus. 9 xnacc» (M.: Bentana-I'pad,
2015). Y4eOHUK BXOOUT B CUCTEMY Y4EOHO-METOANYE-
CKHUX KOMITJIEKTOB «AJITOPUTM ycrexa» (KOHLEHTpUYe-
CKUI1 KypC) U MOCBSILIEH U3YYeHUIO OOIINX OMOoToTnyie-
CKUX 3aKOHOMEPHOCTEM.

Paboyast nporpamma BKIJIIOYaEeT ClIEAYIOIIME Pa3aeIbl:

* TIOSICHUTENIbHYIO 3aIUCKY;

* y4eOHO-TeMaTUIECKWIA TUTaH;

* KaJleHIapHO-TeMaTHUYecKoe IUIaHUPOBaHUE;

* y4eOHO-METOAMYECKOEe 00eCTIeYeHUE IS YUUTEsT

U yJaImxcs.

B nporpaMme yka3bIBaloTCsl TUIT ypoKa, BUJ KOHTPO-
JIs1, ONMCaHe MPUEMOB, IOMOTAIOIINX YIUTENIO B hop-
MUPOBAHUY Y ITKOJIbBHUKOB TIO3HABATEIbHBIX, KOMMYHHU -
KaTUBHBIX U PETYJISTUBHBIX YHUBEPCAJIbHBIX HABBIKOB,
a TaKXKe TEXHOJIOTUH, obecreynBatonime 3pheKTUBHYIO
paboTy TIperioaaBatesisi M yueHUKa Ha YPOKe.

[Iporpamma BBINOJIHSIET 1BE OCHOBHbIE (DYHKLMU.

Hughopmauuonno-memoduueckas gpynxuus no3Bossi-
€T BCeM YJaCTHMKaM 00pa3oBaTeIbHOrO mpoiiecca Mo-
JIy4aThb MPEeACTaBICHHUsI O LeJIsIX, COAEPXKAHUU, OOLei
CcTpaTeruy 00y4eHus1, BOCIIUTAHUS U Pa3BUTUS 00yvaro-
IUXCS CPENICTBAMU JTAHHOTO y4eOHOTO TIpeIMeTa.

Op2aHu3auuoHHO-NAGHUPYIOWASA YYHKUUSA TIPETyCMa-
TPUBAET BbIIEJIECHUE ITATIOB OOYUEHUSsI, CTPYKTYpUpPOBa-
HHE y4eOHOTO MaTepuaa, onpee/ieHue ero Kojauie-
CTBEHHBIX M KaYeCTBEHHBIX XapaKTePUCTUK Ha KaXI0M
U3 2TAroB.

JanHast paboyvast Iporpamma siBJIsieTCsl TpUMePHOU
M MOXeT OBITh UCITOJIb30BaHa TeIaroroM Kak IOJIHO-
CThIO, TaK M YaCTUYHO — B KaUECTBE OCHOBBI IIPU CO-
CTaBJIeHUU COOCTBEHHOI paboyeil MporpaMMBbl.

Ileam 1 337244 npenogaBaHus OMOJIOTHH
Ha CTYNEeHH OCHOBHOTO 00IIEro 00pa3oBaHus

M3yyeHre 6MONTOTMU KaK yI4eOHOM TUCIIUTITMHBI
npeaMeTHoM obactu «EcTecTBEeHHO-HAay4YHbIe TIpe-
METhI» 0OECTICUNBACT:
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* (dopMHUpoOBaHUE CUCTEMBI OMOIOTUIYECKUX 3HA-
HUI KaK KOMIIOHEHTA 1IeJIOCTHOU Hay4YHOM Kap-
TbI MUDA;

* OBJIaICHKME HAYYHBIM MTOIXOA0M K PELLIEHHUIO pa3-
JIMIHBIX 33]1a4;

* (hopMupoBaHUE U pa3BUTHE YMEHUI (hopMyIu-
pOBaTh TUTIOTE3bI, KOHCTPYUPOBATh, IPOBOIUTH
9KCTIEPUMEHTBHI, OIICHUBATD MTOJTyYeHHbIE PE3yITb-
TaTbl; COMOCTABJISITh 9KCIIEPUMEHTATIbHBIE U T€O-
peTUYeCKHe 3HAHUSI C OObEKTUBHBIMU PEATUSIMUA
KU3HU;

* BOCITUTaHUE OTBETCTBEHHOT'O U GEPeKHOr0 OTHO-
LIEHUSI K OKPYXalolllei cpefie, 0CO3HAHME 3HAUM -
MOCTH KOHIICTIIINY YCTONYMBOTO PAa3BUTHS;

* (dhopMupoBaHHe YMEHMI U HaBBIKOB Oe3omac-
HOTO U 3((HEKTUBHOTO MCITOJIb30BaHUs J1ab0-
pPaTOPHOTO 0GOPYIOBAHMUSI, TPOBENEHUST TOUHBIX
U3MEpPEeHUI U aleKBaTHOM OLIEHKH MOJYYEHHBIX
pE3yJIbTaTOB;

* OBJIaJicHUE METOAaMM HAyTHOU apryMeHTaIun
CBOMX JCCTBUIT TyTeM MPUMEHEHUS MeXIpe. -
METHOTO aHaJI13a y4eOHBIX 3a1a4.

[TporpamMMa 1o GMOJIOTUN CTPOUTCS C YIETOM Clie-

IYIOIIMX COePKaTeIbHbBIX IMHUIA:

* MHOToO00pa3ue U IBOJIOUUSI OPTAHUYECKOTO
MHUpA;

* Ouojoruyeckasl IpupoAa U colranbHas Cylll-
HOCTD YeJIOBeKa;

* CTPYKTYpPHO-YypOBHEBasl OpraHU3aIlus XUBOU
MPUPOBIL;

* LEHHOCTHOE U 2KOKYJIbTypHOE OTHOIIEHUE
K TIPUPOIE;

* MPaKTUKO-OPUEHTUPOBAHHASI CYLLTHOCTh OMOJIO-
TMYECKUX 3HAaHUMU.

Ileau 6uoaozuueckozo o6pazoéanus B OCHOBHOM IKO-

J1e HOpMYIMPYIOTCSI HA HECKOJIBKUX YPOBHSIX: IT100aJIb-
HOM, METaNnpeIMeTHOM, IUYHOCTHOM U MPEIMETHOM,
C y4eToM TpeOOBaHUI K pe3yJibTaTaM OCBOEHUSI COMlep-
SKaHWST TIPEMMETHBIX TTPOTPaMM.

I'mobGanbHble eI SIBISIIOTCS. OOLUIMMU ISl OCHOB-
HOTO O0ILIET0 U CpelIHero (MOJIHOro) 00Iero oopa3oBa-
Hust. OHU OTIPENEIIOTCST COLMATbHBIMU TPEeOOBAHUSI-
MM, B TOM YHKCJIe U3MEHEHUEM COLMATIbHON CUTYaLIUU
Pa3BUTHUST — POCTOM MH(DOPMAIIMOHHBIX TIEPETPY30K, U3-
MEHEHMEM XapaKTepa 1 Crioco00B OOLIEHUS U COLUaTb-
HBIX B3aUMOJEICTBUI (0OBbEMBI M CIIOCOOBI MOJTYUYECHUS
WHGbOPMAIIAY TOPOKIAIOT PSIT OCOOEHHOCTE N pa3BUTHSI

COBPEMEHHBIX TOAPOCTKOB). [T106anbHbIe LIenu hop-
MYJTMPYIOTCS C Y4ETOM PACCMOTPEHUSI OMOJIOTUIECKOTO
00pa3oBaHusl KaK KOMITOHEHTA CUCTeMbl 00pa30BaHUS
B 1IEJIOM, TI0O9TOMY OHM SIBJISIIOTCSI HanboJiee O0IIMMU
¥ COLMAIBHO 3HAYMMBIMU.

TakuM 006pa3oM, ea06arbHbLmMu yeasmu 6GOJ0TNYE-
CKOTO 00pa30BaHMsI SIBIISTIOTCSI:

* coyuaruzayus (BXOXIECHUE B MUP KYJIBTYPBI M CO-
LIMAJIBHBIX OTHOLLIEHHUIT) — BKIIOYEHUE 00yyaro-
LIUXCS B TY WY MHYIO TPYIITY WJIN OOIIIHOCTh KaK
HOCUTEJIe ee HOPM, IIEHHOCTEMW, OpUEeHTALU A,
OCBaMBaEMbIX B MPOLIECCE 3HAKOMCTBA C MUPOM
JKWBOI TIPUPOJIBI;

* npuobujenue K no3HAGAMeNbHOU Kyabmype KaK CU-
cTeMe MO3HaBaTeJIbHbIX (HAYUYHbIX) LIEHHOCTEI,
HAaKOTIJICHHBIX OOIIIECTBOM B chepe Ouomornye-
CKOW HAyKH.

Ocnognule 3a0auu o6ydeHus: (OMOJOTUYECKOTO 00-

pa3oBaHUs):

* OpHUEHTAIUs B CUCTeMe MOPATbHBIX HOPM U IIeH-
HOCTeli: IpU3HAHUE BBICOKOM LIEHHOCTH XU3HU
BO BCEX €€ MPOSIBICHUSIX, 3I0POBbSI CBOETO U IPY-
THX JIIONIEH; 9KOJIOTUYECKOE CO3HAHUE; BOCTTUTA-
HMe JIIOOBU K IPUPOJIE;
pa3BUTHE MO3HABATEIbHBIX MOTUBOB, HATIPABJICH-
HBIX Ha TTOJTy4eHre HOBOTO 3HAHUS O KMBOM TP~
pole; Mo3HaBaTeIbHBIX KaUyeCTB IMYHOCTH, CBSI-
3aHHBIX C YCBOGHHEM OCHOB HAayYHBIX 3HaHUI,
OBJIAICHNEM METOIaMU UCCIIeOBAHSI TIPUPOIIBI,
(opMUpPOBaAHMEM UHTEJUIEKTYAJIbHBIX YMEHUI;
OBJIAJICHUE KITIOUEBBIMU KOMITETEHLIUSIMU: Y4eO-
HO-TI03HABATEJIbHBIMU, WH(HOPMAITUOHHBIMU,
LIEHHOCTHO-CMBICJIOBBIMU, KOMMYHUKATUBHBIMH;
¢bopMupoBaHUe MO3HABATEIbHOMN KYJIbTYpPHI,
ocBaMBaeMoOil B Tpollecce MOo3HaBaTEIbHOM
NIeSITeJIbHOCTH, U 9CTETUUYECKOM KYIbTyphl KaK
CIMOCOOHOCTU K 9MOLUOHATIBHO-1IEHHOCTHOMY
OTHOIIEHHIO K 00BEKTaM KMBOI TIPUPOJIHI.

O0mas xapaKTepucTHKa Kypca
«buoorug. 9 Kiace»

Kypc 6uosiorun Ha cTyneHu OCHOBHOTO OOLIEro
obpa3oBaHus B 8 Kjlacce HarpaBlieH Ha (hOpMUpPOBa-
HUE y YYAIIUXCS UEJTOCTHOM CUCTEMBI 3HAHUI O XXUBOW
MpUpOJIE, €€ CUCTEMHOM OPraHU3alMKu U 3BOJIOLMOH-
HOM pa3BUTUM OpraHu3MoB. Kypc umeeT KoMILieKkc-
HBII XapakKTep, TaK KaK BKJIIOYAeT OCHOBBI Pa3JIMYHbIX
OMOJIOTMYECKUX HAYK O KUBOU MpUpOJE: LIMTOJOTUM,
TEHETUKM, XMMUU, 3BOJIIOLIMHU, S3KOJOTUH.

OT60p comepXaHus MPOBEICH C YY4ETOM KYJIbTY-
POJIOTMYECKOTO TMOAX0/a, B COOTBETCTBUM C KOTOPBIM
yyauimecs A0JIKHbI OCBOUTbh MaTepual, 3HAaYMMbIi
1151 opMUPOBaHUS TTO3HABATEIBHOM, HPaBCTBEHHOM
U 5CTETUYECKOU KYJIbTYpbl, COXpPAaHEHUS OKpYKaroleit
cpenbl U COOCTBEHHOTO 310POBbBS, [UIS1 TOBCEIHEBHOI
JKU3HU Y TIPAKTUYECKOM IeSITeIbHOCTH.

Marepuan kypca 6uonoruu B 9 Kinacce pasneieH
Ha TISITh TJ1aB.

B enage 1 «Obuue 3axonomeprocmu Jcus3Hu» pacKpbl-
BaeTCsl CYIIHOCTh OMoiornu Kak Hayku. LlIkonpHUKN
3HAKOMSITCS C METOIAMH MCCIIEIOBAHMST, MICTTONTb3YEeMBbI-
MM B 6uosiornu. OHU yyarcsl Ha3bIBaTh OOLIME CBOMCTBA
JKUBBIX OPTaHU3MOB, OOBSCHSITH OOIIKE 3aKOHOMEP-
HOCTH XMBOW MTPUPOIBI, OTIPENEIISATh CYLIECTBYIOIINE
B PUPOJIe OUOCUCTEMBI 110 YPOBHIO OpraHU3aliu, pa3-
JINYATh YEThIPEe CPebl KU3HU B Orocdepe.

B enase 2 «Senenus u 3axoHomeprHocmu JcusHu Ha Kae-
MO4HOM ypo6He» TIPENICTABICHBI CBeIeHUS1 00 OOMEHE Be-
LIECTB — OMOCUHTE3 OesIKa U yriieBoI0B ((hOTOCUHTE3),
3HepreTuyeckuii oomeH. Obyvaroimecs: yriayousiior
3HAHMS O COCTaBE U OCOOEHHOCTSIX CTPOCHUS U JeJie-
HUSI TPOKAPUOTUYECKUX U IYKAPUOTUIECKUX KIIETOK,
CBOICTBAX KJIETOYHBIX OPraHOU/IOB, O KJIETOYHOM ITUKJIE
u ero (azax, mpolieccax KMU3HeAesTeTbHOCTH KIIETKU.

B erase 3 «3akoHomeprocmu xcusnu Ha opeaHus-
MeHHOM Ypo8He» NAeTCs MOAPOOHAs XapaKTepPUCTH-
Ka opraHu3Ma Kak OTKpbITOl cucteMbl. LIIKombHUKI
3HAKOMSITCSI C 3aKOHOMEPHOCTSIMU HACJIEACTBEHHOCTH
Y U3MEHYMBOCTHU Y OPTaHMU3MOB, C CeJIeKLMell KaK Ha-
ykoii u ee meronamu. Ocoboe BHUMaHUE yAEISeTCs
00001IEHUIO paHee N3YYeHHOTO MaTepHrala O CXOACTBE
¥ OTJIUYMHM YeJIOBeKa M XKUBOTHBIX, YMCTBEHHBIM CTIO-
COGHOCTSIM YesToBeKa, (hopMUPYIOTCS TIPEACTABICHUS
0 TIPUYKMHAX, 00YCIOBIMBAIOIINX COLIMATIbHBIE CBOMCTBA
YesoBeKa.

OO6yuatouiecs yriayossiioT U pacIiUpsIIOT 3HAHUS
0 TUIAX U CIOCO0ax Pa3MHOXEHHUsI, 3Tarax WHIANBUIY-
TTbHOTO Pa3BUTHSI, OCOOCHHOCTSIX OPTAHU3MOB Pa3HBIX
LIapCTB XMBOI MPUPOJIBI U X MHOTOOOpa3uH, a TakxKe
0 BUpYCax Kak MpeJCTaBUTENSIX HEKJIETOUHOU hOpMBbI
SKU3HU.

B xozne usyuyeHus earagut 4 «3akonomepHocmu npo-
UCXONCOCHUS U PA36UMUS JCU3HU HA 3emae» ydaluecs
3HAKOMSITCSI C TUITOTE3aMU M TEOPUSIMU BO3HUKHOBE-
HMsI KM3HM Ha Hallel ruiaHeTe (9BOIOLIMOHHASI TEOPUST
K.B. JJamapka, OCHOBHBIE TIOJIOXXKEHUS SBOTIOIIMOHHO-
ro yueHus Y. [lapBuHa, COBpeMEHHBIE TPEICTABICHUSI
00 3BOJIIOLIMM), C YCIIOBUSIMM BOSHUKHOBEHUS XU3HU
Ha MOJIONO 3eMiie, C OCHOBHBIMU 3TalaMy pa3BUTHSI
OpraHNUYeCcKOro Mupa.

Bosbiioe BHUMaHUeE yuensieTcsl BULY, €ro KpuTe-
pUsIM U CTPYKTYpe, MpolieccaMm 00pa3oBaHUsl BUAOB,
PaCKPBIBAETCSI CYNIHOCTh MTPOIIECCOB MUKPO- 1 MaKpO-
3BOJIIOIIMU. Matepual TJIaBbl TOMOXET chOpMHPOBATH
y o0yyaroluMxcs npeacTaBieHus o (pakropax, HampaB-
JICHUSIX Y PEe3YJIbTAaTaX SBOJIIOLIMH, TIO3BOJIUT TPUBOAUTD
OKa3aTeIbCTBA 3BOJTIOIMK 1 TIPUMEPBI BOTIOIIMOHHBIX
npeoOpa3oBaHUIi XKUBBIX OPTaHM3MOB, OOBSICHSITH OC-
HOBHBIE 3aKOHOMEPHOCTH 3BOJIONWY. MaTtepuat riaaBbl
3aBepIIaeTCs PACCMOTPEHMEM BOITPOCOB aHTPOTIOTEHE3A.

Marepuai, npeacTaBleHHbI B erage 5 «3akoHo-
MEPHOCMU 83AUMOOMHOUEHUL OP2AHU3ZMOB U CPedbls , TIO-
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CBSIIIIEH OCOOEHHOCTSIM YEThIPEX CPel KM3HU Ha 3eMite,
9KOJIOTUIECKUM CBSI3SIM MEXITy OpTraHU3MaMU U Cpeloit
MX O0UTaHHUSI. 3HAKOMCTBO C 3KOJIOTMYECKMMU XapaK-
TEPUCTUKAMU MOMYJISIHUNA, COOOIIECTB U SKOCUCTEM
MO3BOJISIET (POPMUPOBATH Y OOYUAIOIINXCS TIPEACTaB-
JIeHUE O B3aMMOCBSI3aHHOCTU U B3aMMO3aBUCUMOCTHU
BCEX KOMITOHEHTOB Grochephl.

Kypc 3aBepiaercsd 3HaKOMCTBOM OOy4YaroUIuxcs
C 3aKOHOMEPHOCTSIMM COXPaHEHUSI U C MPUYNHAMU
YCTORYMBOCTU MPUPOIHBIX 9KOcucTeM. Paccmartpu-
BalOTCSI TIOCTIEICTBUS IESATETHHOCTH YeJIOBEKa B 9KO-
CHCTEeMaX, 9KOJIOTMYeCKKe MPoGIEMBbI, POJIb YeIOBeKa
B Ouocdepe. Y MKOJbHUKOB (hOpMUPYETCS TOHUMA-
HHUE HEOOXOIMMOCTH GEpeXHOTO OTHOIIIEHUS K TIPH-
poze.

Copep:xanue Kypca «buojorus. 9 kinacce»

B mpouecce usyyeHust npenmera «buongorusi»
B 9 KJIacce yyalyecsi OCBauBaloT CIIEIYIOIIE OCHOBHbBIE
3HAHMSI, & TAKXKe BBITIOJHSIOT JJa60paTOpHble PabOThHI
(manee — JI.P.).

Traea 1. Obwue 3axonomeprnocmu HcusHu

buonoeus — nayxa o scueom mupe: GMONIOTUS — Ha-
yKa, “ccleayolas X13Hb; U3ydyeHue NpUpoasbl B obec-
TeYeHUY BbDKUBAHUS JTIOAEH Ha 3eMiie; OUOOTUS — CU-
cTeMa pa3HBIX OMOJOTMYECKHX 00JacTell HayKu; poiib
OMOJIOTMH B MPAKTUYECKOM AESTEIbHOCTH JIIOEH.

Memodesr buonoeuueckux uccaedosaruii: MHOrooopa-
31e METONIOB OMOJIOTMIECKUX UCCIIeIOBAHUIA; HAOTIoe-
HMe, U3MEPEHNUE, CPAaBHEHUE, ONTMCAHKE, SKCIIEPUMEHT,
MOJIeJIMPOBAaHUE; MpaBUjia paboThl B KabMHeTe OMOJI0-
VM ¢ OGMOJIOTUIECKUMU TTPUOOpAMU I HHCTPYMEHTaMMU.

Obuwue ceoiicmea JHcugvix 0peanu3mos: OTIINIUTEIb-
Hble TIPU3HAKH KUBOTO U HEXMBOTO — XUMHUYECKUI
COCTaB, KJIIETOYHOE CTPOeHUE, OOMEH BEIeCTB, pa3-
MHOXEHME, HACJIeICTBEHHOCTb, U3MEHYMBOCTD, POCT,
pa3BUTHUE, PA3IPAKUMOCTh; B3aUMOCBSI3b XKUBBIX Opra-
HU3MOB U CPEIbl.

MHoeoobpasue ghopm HcusHu: cpelibl XKU3HU Ha 3emiie
Y MHOTOOOpa3ue UX OPraHM3MOB; KJIETOYHOE Pa3HO00-
pa3ue OpraHu3MOB U UX 11apCTBA; BUPYCHl — HEKJIETOY-
Hast (hopMa XKHM3HU; pa3HOOOpa3re OMoCUCTEM, OTOOpa-
JKarollee CTPYKTypHbIe YPOBHU OPTaHU3aLlUU XKU3HU.

OcHo6Hble NOHAMUs, KOTOPBIE HEOOXOIUMO YCBOUTH
oOyyaronieMycs IocJjie u3ydyeHus riassl 1: 6ruocucrema,
6uocdepa, HabMOAEHUE, ONTUCAHUE, U3MEPEHME, CPAB-
HEHUe, SKCTIEPUMEHT (OIIbIT), MOACIMPOBAHUE, TIPH -
3HAKW XMBOTO, OMOJIOTUYECKOE pa3HOOOpasue, CTPyK-
TypHbIE YPOBHU OPraHU3aLMU XKU3HU (MOJNEKYISIPHBIN,
KJIETOYHBIN, OPraHU3MEHHBIH, TTOMYJISIIMOHHO-BUIO-
BOi1, OMOTeolIeHOTUYECKU I, OMochepHBbIit).

Thaea 2. Seaenus u 3aKoHoMepHOCU HCU3HU HA KAe-
mouHoMm ypogHe

MHocoobpa3zue kaemok: MHOroodpasue TUIOB KJle-
TOK (CBOOOIHOXMBYILME U 00pa3ylolle TKaHU, TPoKa-
PUOTBI, 3YKapUOTHI); POJIb YUSHBIX B U3YUEHUU KIIETKU.
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Xumuueckue eewjecmea 6 kaemie: 0OCOOEHHOCTH
XMMHUYECKOTO COCTaBa XUBOM KJIETKH M €TO CXOICTBO
y Pa3HBIX TUIOB KJIETOK; HEOPTaHUYECKHE U OpraHU-
YeCcKUe BeIlllecTBa KJIETKHU; CONEPXKaHNe BOJIbI, MUHE-
PaJIbHBIX COJICH, YTJIEBOIOB, TUTUIOB, OEJIKOB B KIICTKE
U B OpraHu3Me U Ux (PyHKIUU B KU3HEAESATSIbHOCTU
KJIETKU.

CmpoeHue Kaemku: CTPYKTYpHBIC YaCTH KJIETKU —
MeMOpaHa, SI1po, LIMTOIJIa3Ma C OPraHOMAaMU U BKITIO-
YEeHUSIMU; LIUTOIUIa3Ma — BHYTPEHHSISI cpefa KIeTKU;
OTJINYHUSI KUBOTHOU KJIETKH OT PACTUTEITHLHOIM.

OpeaHoudvl Kaemku U ux QyHKyuu: MEMOpaHHbIE
Y HeMeMOpaHHbIE OPTAHOUIBI, OTIUYUTEIbHBIE 0CO-
OGEHHOCTU UX CTPOEHUsSI M HYHKIIMW; KJIeTKa KaK 2Jie-
MEHTapHasl X1Basl cucTema.

ObmeH gewjecme — 0CHO8A Cyulecmeo8aHus Kiem-
Ku: TIOHSITUE 00 OOMEHEe BEelleCTB KaK COBOKYITHOCTH
OMOXMMMYECKHX peaklinii, 06ecrieynBaloLInX XU3He-
NeSITeTTbHOCTD KJIETKU; 3HAUeHUE aCCUMUWIISILIY U TUC-
CUMWISIIIUU B KJIETKE; PABHOBECHE IHEPIETUIECKOTO
COCTOSIHMSI KJIETKU — oOecriedeHue ee HOpMajJbHOTo
(YHKIMOHUPOBAHMSI.

Buocunmes beaxa 6 xcuoii knemke: IOHATHE O OUO-
CHHTe3€; dTalbl CUHTEe3a Oesika B KJIETKE; POJib LIUTO-
T1a3Mbl B OMOCUHTe3¢e Oesika; PoJib HyKJIEMHOBBIX KHC-
JIOT ¥ puOOCOM B OMOCUHTE3€E OETTKOB.

buocunmes yene60006 — gomocurmes: TIOHSITUE
o (doTocuHTe3e KaK Mpolecce CO3AaHUs YIIEBOIOB
B XXMBOM KJIETKe; IBE CTANUU (HDOTOCHTE3a — CBETOBAsI
¥ TEMHOBAsI; yCIOBUSI MPOTeKaHUsI (POTOCUHTE3A U €ro
3HAYEHUE IJIS1 IPUPOBI.

Obecneuenue Kaemok 3nepeueti: TIOHATHE O KIETOU-
HOM IIbIXaHUHU KaK O Mpouecce obecrneyeHus KIeTKU
3HEPTUeii; CTaAuu KJIETOYHOTO AbIXaHUsl — OECKUCIO0-
pomHas (hepMeHTaTUBHAS, WV TJIMKOJIN3) Y KUCIOPOI-
Hasl; poJib MUTOXOHIPUIA B KIIETOYHOM AbIXaHUH.

Pazmnodxcenue knemku u ee JHcusHeHHbII YUKA: Pa3-
MHOXEHHE KJIETKU TyTeM JIeJIeHUsT — 0011iee CBOMCTBO
KJIETOK OJIHOKJIETOUHBIX U MHOTOKJIETOYHBIX OPraHu3-
MOB; KJIETOUHOE JIeJIeHHe Y TPOKAPUOT — NeJIeHHUe KIIeT-
KU HAJBOE; NIeJIEHUE KJIETKU y DyKapUOT; XXU3HEHHBII
LIMKJI KJIETKU — uHTepdasa, MUTO3; ¢ha3bl MUTO3a; pa3-
NieJIeHe KJIEeTOYHOTO COAePKMMOTO Ha [IBE oUYepHUe
KJIETKU.

OcHoeHble noHsmusi, KOTOpble HEOOXOIMMO YCBOUTh
0o0yyaroleMycsl 1Mocyie u3yyeHusl MJIaBbl 2: MPOKapuo-
ThI, 9YKapUOTHI, OPTAHOUIBI KJIIETKH, MOHOMEPHI, TI0-
JIMMEPBI, HYKJIIEMHOBBIE KUCIIOTHI, HykieoTuabl, JHK,
PHK, AT®, dbepmeHTBI, OMOCUHTE3, (DOTOCUHTE3, ME-
TabOIM3M, ACCUMWISIIIUS, TUCCUMWISIINS, TIIMKOJIU3,
KJIeTOYHOE (TKaHeBOe) MbIXaHue, MUTO3, MHTepdasa,
KJIETOUHBIH LUK

JI.LP. Ne 1 «MHoroo6pasue KjieTok aykapuoT. Cpas-
HEHME PacTUTETbHBIX M XXUBOTHBIX KIIeTOK»; JI.P. No 2
«PaccMarpuBaHue MUKPOTNIPENapaToB ¢ AESIIIUMUCS
KJIETKaMU PaCcTCHUSI».

Thaea 3. 3axonomeprocmu jxcusnu Ha opeanuzmeHHoM
ypogne

Opeanusm — omkpuimas ycueas cucmema (buocucme-
Ma): OpTaHU3M KakK XHBasi CUCTeMa; KOMIIOHEHTBHI CU-
CTEeMBbI, X B3aMMOJIEHICTBIE, 00ECTIeUNBAIOIIIEe IIETOCT-
HOCTb OMOCHUCTEMBI «OPTaHU3M»; PETYJISILIMSI TPOLIECCOB
B Ouocucteme.

Tpumumuensie opeanusmol: pasHooOpasue Ghopm op-
TaHU3MOB — OJHOKJIETOUHbIE, MHOTOKJIETOUHbIE U HE-
KJIETOYHBIE; 6aKTepUU KaK OMHOKIIETOUHBIE NOSIIEPHBIE
OpraHW3MbI; BUPYCHI KaK HEKJIETOYHas (hopMa KU3HH;
OTJIMYUTEIbHbIE OCOOEHHOCTU OaKTepUil U BUPYCOB;
3HauUeHUe OaKTepuil U BUPYCOB B MIPUPOJIE.

Pacmumenvhbiii opeanuzm u e2o ocobennocmu: TiaB-
Hble CBOMCTBA PAaCTEHUl — aBTOTPOGHOCTh, HECITO-
COOHOCTb K aKTUBHOMY TEpEeIBUKEHUIO, pa3MelleHue
OCHOBHBIX YacTeil (KOpHsI U mobera) B IBYX pasHbIX
cpeznax; 0cOOEHHOCTH PacTUTENTbHOM KJIETKU — MPUHA/I-
JIEXXHOCTD K 9YKapuoTaM, HAINYUe KJIETOYHOM CTeHKH,
TJTACTHUI M KPYITHBIX BaKyOJIeii; CTOCOOBI pa3MHOKEHMST
pacTeHuii — MoJIoBoe U 6ecrosoe; 0COOEHHOCTH MOJI0-
BOTO Pa3MHOXEHMsI; TUTIBI OECTIONIOT0 Pa3MHOXEHUS —
BEreTaTUBHOE, CIIOPaMMU, I€JIEHUEM KJIETKU HaJlBOE.

MHnoeoobpasue pacmenuil u ux 3Havenue 6 npupode:
CIIOPOBBIE Y CEMEHHbIE PACTEHUST; OCOOEHHOCTH CIO-
POBBIX PACTEHUI — BOIOPOCIIEH, MOXOBUIHBIX, TIATIO-
POTHUKOB, XBOILIEH U TUITAYHOB; 0COOGHHOCTU CEMEHHBIX
pacTeHuil — roJI0OCEMEHHBIX U IBETKOBBIX (TIOKPHITOCE-
MEHHBIX); KJIacChl oTaena LIBeTKOBbIe — NBYIOJbHBIE
U OJHOAOJbHBIE PACTEHUSI; OCOOEHHOCTU U 3HAYeHUE
CEMEHU B CPAaBHEHUU CO CIOPOIA.

Opearnusmbl yapcmea epubo8 u NUUAUHUK08: CXOIICTBO
rpuOOB C IPYTMMU 3YKapPUOTUYECKMMU OPraHU3MaMu
(pacTeHUsIMU ¥ XKUBOTHBIMH) U OTIMYKE OT HUX; CTIELIU -
¢urueckue cBoiicTBa rpubOB; MHOTOOOpAa3re U 3HAUCHUE
rpUOOB — IUIECHEBBIX, LUISTIOYHBIX, TAPa3UTUYECKUX;
JIMIIARHUKY KaK 0COObIe CHMOMOTUYECKUE OPTaHU3MBbI;
MHOT000pa3ue 1 3HaYeHNe JIMIITAHIKOB B TIPUPOJIC.

Kusommblii opeanusm u e2o ocobennocmu: 0COOEHHO-
CTU KUBOTHBIX OPTAHU3MOB — MIPUHAIIEKHOCTD K 9yKa-
puoTaMm, reTepoTpodHOCTD, CITOCOOHOCTh K AKTUBHOMY
MepeaBIKEHHUIO, 3a00Ta O IOTOMCTBE, MOCTPOIiKa Xu-
nuul (THe3, HOp); AeJIeHUe XKMBOTHBIX O CIocobaM
MOOBIBAHUSI TTUIIU — PACTUTEIBHOSIHBIC, XUIIHBIE,
napasuTHUyeckue, MagajablliiKu, BCesIHbIE.

MHnoeoobpasue xcugomuuix: NeaeHUE XUBOTHBIX
Ha aBa nofanapctsa — [IpocTeitinue 1 MHOTOKIETOU-
Hble; 0COOEHHOCTU TTPOCTEUIITNX — PAaCIIPOCTPaHEeHUeE,
MUTaHue, NepeIBUKeHNEe; MHOTOKIETOUHbIe XUBOT-
HbIe — 6ECITIO3BOHOYHBIE U TO3BOHOUHBIE; 0COOEHHOCTU
Pa3HBIX TUTIOB GECITO3BOHOYHBIX JKUBOTHBIX; OCOOEHHO-
CTU TUIa XOpIOBbIE.

CpagneHue ce0iicme opeanuzma 4en08exKa u Hcugom-
HbIX: CXOICTBO YeJIOBEKa M JKUBOTHBIX; OTINYME YeJI0-
BeKa OT KMBOTHBIX; CICTEMbl OPTaHOB Y YeJloBeKa Kak
OopraHu3Ma — MUIIeBapUTeTbHAS, TbIXaTeNIbHAsT, KPOBe-

HOCHAsI, BBIIEIUTENTbHAS; OPTAHBI YyBCTB; YMCTBEHHBIE
CITOCOOHOCTH YeJIOBeKa; IIPUIMHBI, 00YCIOBIMBAIOIINE
colLallbHble CBOMCTBA YeIOBeKa.

PazmHodxcerue Hcuswbix opeanu3mo8: TUTIBI pa3MHO-
KEHUSI — TTOJIOBOE U BecTionoe; 0COOEHHOCTH MTOJIOBOTO
Pa3MHOXEHUST — CIUSHUE MYXCKUX U XEHCKUX raMer,
OIUIONOTBOPEHME, 00Pa30BaHUE 3UTOTHI; OECTIONOE pa3-
MHOXEHHE — BEreTaTBHOE, 00pa3oBaHME CIIOp, Jelie-
HUe KJIeTKU HalBOe; OMOJOrMyecKoe 3HaYeHue moJio-
BOTO U OECIIONIOr0 Pa3MHOXEHUsI; CMEHA TIOKOJIEHU I
(6ecrionoro u rMojaoBoOro) y XXMBOTHBIX U PACTEHUN.

Hnousudyanvroe pazeumue: IOHIATHE 00 OHTOI€HE-
3¢; TIEPUOIbI OHTOTeHEe3a — SMOPUOHATBHBIN U TTOCTIM-
OPUOHAITLHBII; CTATUW PAa3BUTHSI SMOPUOHA — 3UTOTA,
npobieHue, ractpyia ¢ nuddepeHuuanein KieTok
Ha 9KTOIEPMY, SHTOIEPMY U ME30JIEpMY, OPTAHOTEHE3;
0COOEHHOCTH TIpoliecca pa3BUTHSI SMOPUOHA, €TO 3aBH-
CHUMOCTb OT CPeJibl; 0COOEHHOCTH MOCTIMOPHOHATBLHOTO
Pa3BUTHST; PA3BUTHE XKUBOTHBIX OPTAHU3MOB C TIpEBpa-
IIeHUEM 1 06e3 TIpeBpalleHUsI.

Obpa3zosanue noaoswvix Kaemoxk. Meiio3: TIOHSITHE
O IUIJIOMIHOM U TalJOUJHOM HAbOpe XpPOMOCOM
B KJIETKE; )KEHCKUE U MYXCKUE TIOJIOBbIE KJIETKU — Ta-
MeTbI; ME103 Kak OCOOBII TUII IeJIEHUSI KJIIETKH; IepBOe
Y BTOpOE [IeJIeHUE Meii03a; MOHSITHE O CIIEPMaTOTeHe3¢e
¥ OOTEHe3e.

H3yuenue mexanusma nacaedcmeenHocmu: iepBble
MpeACTaBIeHUs O HACIEACTBEHHOCTH; MEPBBIil HAyd-
HBII TPYII IO M3yYeHUIO HacTencTBeHHocTH [. MeHnenst
Y €r0 3HAUeHUE; YIEHUE O HACTIEACTBEHHOCTH U U3MEH-
YUBOCTHU; TOCTIKEHUsI COBPEMEHHBIX MCCIenoBaTeNeit
B M3YYECHUU HACJIEACTBEHHOCTA OPTAaHU3MOB; YCIIOBUSI
IUTSI aKTUBHOTO Pa3BUTHSI TEHETUKU B XX B.

OcHogHble 3aKOHOMEPHOCIU HACAe008AHUS NPUSHAKO0G
¥ OpeaHu3M06: TIOHSITHE O HACTIEICTBEHHOCTH U CITOCO6ax
rnepenayy MPU3HAKOB OT POLUTEJIE TOTOMCTBY; HAOOP
XPOMOCOM B OPraHU3Me; I€H U €ro CBONCTBA; TEHOTUIT
" (peHOTUTT; UBMEHUUBOCTH U €€ TIPOsIBJICHNE B Opra-
HU3Me.

3akoHomeprocmu uzmenuusocmy: IOHSITUE 00 U3MEH-
YUBOCTH; POJIb U3MEHYMBOCTU B XXKU3HENEATEIHBHOCTH
OpraHM3MOB; HACJIeICTBEHHAsI U HEHAC/IEICTBEHHAsI 13-
MEHUYUBOCTb; TUIIbI HACJIEICTBEHHOI (T HOTUITMYECKOIN)
M3MEHYMBOCTU — MYTallMUOHHAsT, KOMOMHATUBHASI.

Henacaedcmeennasn uzmenuugocmsy: IOHSTHE O HEHA-
CJIeICTBEHHOM ((PeHOTUITMUYECKOIT) UBMEHYMBOCTH, €
TIPOSIBJIEHUE Y OPTAaHU3MOB; POJIb HEHAC/IEICTBEHHOM
W3MEHYMBOCTU B XXU3HEIEATSIbHOCTH OPTaHU3MOB;
3HAKOMCTBO C MPUMEPaMU HEHACIIEACTBEHHOM U3MEH-
YUBOCTH y PACTEHUI U XMBOTHBIX.

OcHogbl ceneKyuu 0peanHu3mos: TIOHSTHE O CENICKIINN;
HMCTOpUS Pa3BUTUS CENEKLUNU; CeJeKLUMS KaK HayKa;
001I¥e METOIBI CeNEKIIMUA — UCKYCCTBEHHBIN O0TOOD,
TUOPUAM3ALINSI, MyTareHe3; CeJeKIINsS PACTeHMIA, XK1~
BOTHBIX, MUKPOOPTaHU3MOB; UCTIOJIb30BaH1E MUKPOOOB
YeJIOBEKOM; TIOHSITHE O OMOTEXHOJIOTHH.



0000mEenne 1 cHCTEMATH3 ALK 3HAHMI 110 Teme «3a-
KOHOMEPHOCTH KH3HH HA OPraHU3MEHHOM YPOBHE».

OcHogHble noHAmus, KOTOpble HEOOXOAUMO YCBOUTH
oOyuaronieMycs ocjie u3yueHusl TIaBbl 3: GuocucTe-
Ma, Gecrionioe pa3MHOXEHHE, TI0JIOBOE pa3MHOXEHME,
ramera, 3Urora, XpoMocoma, Meiios, nepekpect (Kpoc-
CUHTOBEp), TUIUIOWAHAS KJIeTKa, TaIUIOMIHAsSI KJIeTKa,
OHTOTEeHE3, TeH, TCHOTHIT, (PeHOTHIT, MyTaIIHsI, CKPEIIIH-
BaHMe, HACJEICTBEHHOCTb, U3MEHUMBOCTb, CEJIeKLHsI,
reTepo3uc, OGMOTEXHOIOTUS.

JI.P. Ne 3 «BwbIsiBIeHME HACJIEICTBEHHBIX U HEHA-
CJIEACTBEHHBIX PU3HAKOB Y PACTEHM I pa3HbIX BULOB»;
JI.P. Ne 4 «M3yyeHre M3MEHUYMBOCTU Y OPTAHU3MOB».

Tasa 4. 3axonomeprnocmu npoucxoncdenus u pazeu-
mus JcusHu Ha 3emae

Tlpedcmaenenuss 0 603HUKHOBEHUU HCU3HU HA 3emae
8 UCMOPUU eCMecmEO3HAHUSA: TUTIOTE3bI ITPOUCXOXKIESHUS
xu3HM Ha 3emiie; orbIThl D. Penu u JI. TTactepa, onpo-
BEpralollye TUIOTE3bl O CAMO3aPOXKACHUH XU3HU.

CospemenHble npedcmasners 0 B03HUKHOBEHUU HCU3-
Hu Ha 3emae: OuoxuMuueckad runoreza A.U. OnapuHa;
YCJIOBUSI BOBHUKHOBEHUSI XKU3HU Ha 3emiie; mpoLecc
KoalepBaluu; runotesa x. XonaeiiHa.

3nauenue homocunmesa u 6U0102UUECK020 KPY20BO-
poma eewecme 6 pazeumuu JHcu3HU: 0COOEHHOCTH Tiep-
BUYHBIX OPTaHU3MOB; ITOSIBIIEHNE aBTOTPOGhOB — IIMAHO-
OakTepuil; U3MEHEHHUs YCIOBUI XU3HU Ha 3eMJie U UX
TIPUYUHBL; TTOSIBJIEHNE Ouochephbl.

Dmanvt pazeumus wcuznu na 3emae: obIIee Ha-
MpaB/ieHUe DBOJIOLIMU XU3HU; IPbI, TEPUOABI U DITOXU
B UCTOPUU 3€MJIM; BBIXOJl OPTAHM3MOB Ha CYIILY; STaIlbl
Pa3BUTUSA XU3HU — KaTapXeu, apxeu, MpoTepo3oii, na-
JIE030i1, Me303011, KaiiHO30M.

Hoeu pazsumus opeanuueckoeo mupa 6 buonsoeuu: nNo-
SIBIIEHUE W Pa3BUTHE UIEi 00 9BOTIOIINU KUBOTO MUPA;
Teopusi aBoounu K. b. Jlamapka.

Yapaz Jlapsur 00 3604H0UUU OPeAHUHECK020 MUPA: IC-
cienoBaHus1, MpoBeneHHbIe Y. JlapBUHOM; OCHOBHBIE
MOJIOKEHHUSI IBOJIIOLMU BUAOB, U3JI0XKEHHbIe [lapBu-
HOM; IBMXYIIUE CUJIBI TIPoliecca IBOJIOIUN — U3MEH-
YUBOCTb, HACJIEJICTBEHHOCTD, 00pH0a 32 CYIleCTBOBAHUE
U €CTECTBEHHbII 0TOOD; pe3yJIbTaThl BOJIIOLMU; 3HAYE-
Hue padot Y. JapBuHa.

Cogpemennble npedcmagnenus 00 2604104UL OpeaHU -
YecK020 Mupa: TIONYJISILKS KaK eIMHULA 9BOJIOLIUN; OC-
HOBHBbIE OTJIMYMSI COBPEMEHHOT'O YUYeHUsI 00 IBOJIOLIUU
OT 3BOJIIOLIMOHHOI Teopun Y. [lapBuHa; BaxkHeuIne
TTOHSTHUST COBPEMEHHOMN TEOPUH IBOJTIOIIUU.

Buo, eco kpumepuu u cmpykmypa: BUi — OCHOBHast
crcTeMaTuyecKasi eIMHUIIA; TPU3HAKYU BUJA KaK eTo
KPUTEPHH; TTOMYJISILIMA — BHYTPUBUIOBBIE TPYITITUPOBKI
POIOCTBEHHBIX 0cobeii; momynsiius Kak dhopma cyliie-
CTBOBaHMUSI BUMIA.

IIpoyeccor 0bpazosanus 6udos: BUIOOOPa30BAHUE;
TOHSITUE O MUKPOIBOJIIOLIMU; TUTIBI BUI00OPa30BaHUS —
reorpaduyeckoe U OMOJIOTUIECKOE.

8

Makpoasontoyus Kak npoyecc nosgaeHUs Ha08UA0BbIX
2pYnn opeanusmoe: yCIOBUS U 3HaUeHue muddepeHIma-
LMY BUJIA; IOHSATHE O MAKPOIBOJIIOLIMY; 10KA3aTeIbCTBA
TIpoliecca 3BOJIIOINY — MMAJIEOHTOJIOTUIECKHE, SMOPUO-
JIornyeckKue, aHaTOMO-MopGoornyeckue (PyaMMEHThI
U aTaBU3MBblI).

OcHogHble HanpasaeHus I60410UUU: TIPOTPECC U pe-
Tpecc B XXKMBOM MUpE; HANIPaBJIeHUsI OGUOJIOTMYECKOTO
nporpecca — apoMopd03, uarMoananrauus, ooas ae-
TeHepalus OpraHU3MOB; COOTHOIIIEHVE HAPaBIeHUI
9BOJIIOLIUU.

Ipumepur 360a10UUOHNHBIX NPEOOPAZ0BAHUIL HCUBHIX
0peanu3mo8: IBOIIOLUST — JUIUTETbHBIN NCTOPUIECKUI
TIPOLIECC; DBOJIIOIIMOHHBIE TTPEOOPAa30BaAHMUS XKUBOTHBIX
Y pacTeHUI1; YpOBHU MPpeoOpa3oBaHMUIA.

OcHogHble 3aKOHOMEPHOCMU I604I0UULU: 3aKOHOMED-
HOCTH OMOJIOTUYECKO 9BOJTIOIUY B TIpUpOEe — HeoOpa-
TUMOCTb Mpoliecca, IPOrpecCUBHOE YCIoKHEHUE (opM
KW3HU, HETIPOTPaMMUPOBAHHOE Pa3BUTHE KUBOM MPU-
POJIBI, afanTalvu, TOsBICHUE HOBBIX BUIOB.

Yenosex — npedcmasumend HCUgOMHO20 MUpa: BO-
JIIOLMST IPUMATOB; PAaHHUE MPEIKU TPUMATOB; TOMUHU-
IIbl; COBPEMEHHBIE YEJIOBEKOOOPa3HbIE 00€3bsIHBbI.

Deoaroyuonnoe npoucxodicoeHue uea08exa: HaKore-
Hue (HaKTOB O MPOUCXOKIEHUH YEIOBEKA; 10KA3aTeIbCTBA
POJICTBA YeJIOBEKA U KUBOTHBIX; BAYKHEHIIIE OCOOEHHO-
CTH OpraHM3Ma 4esI0BeKa; O0IIECTBEHHBIH (COLMATbHBII)
00pa3 KN3HU — YHUKATBHOE CBOVCTBO YeJIOBEKA.

Dmanvr 3601104UU HeN06eKa: PAHHUE TIPENKU Ye-
JIOBEKA — aBCTPAJIONUTEKH; MEPEXOA K MPSIMOXOXKIe-
HUIO — BBITAIOMIMIICS 3Tal 9BOJIOLMHU YeJIOBeKa; CTa-
UV aHTPOTIOTEHE3a — YEJIOBEK YMEJIbIi, apXaHTPOTIHI,
WJIM ApeBHEHIMe JII0IU, TaJIE0OaHTPOIbI, WX IPEBHUE
JIIOIU, HEOAHTPOIIbI, UJIM COBPEMEHHBIE JTIOAM; 6U0CO-
IMaTbHas CYIIHOCTh YeJIOBeKa; BIUSHUE COITMATBHBIX
¢akTOpOB Ha NeiiCTBUE eCTECTBEHHOro 0TOOpa B UCTO-
pUYECKOM pa3BUTHUU YeJIOBEKa.

Yenoseueckue pacwl, ux poocmeo u npoucxodicoexue:
YyeJIOBEK pa3yMHbIN — MOTUMMOPGHBINA BUA; MOHITHE
0 pace; OCHOBHBIE TUIIBI pac; MPOUCXOXIEHUE U PO~
CTBO pac.

Yenosex kak cumensv ouocgepvl u e2o eiusHue
Ha npupody 3emau: YEIOBEK — KUTETb OUOChEpbl; BIUs-
HUe YeJIoBeKa Ha buocdepy; ycIokHeHUE BO3NEICTBUS
yeJioBeKa Ha orocdepy; coxpaHeHHe XKU3HU Ha 3eMJie —
rJaBHas 3a7aya 4eI0BeyecTBa.

OcHosHble NOHAMUs, KOTOPbIE HEOOXOIMMO YCBOUTh
o0OyyJaroIeMycst Iociie U3y4eHusI TaBbl 4: aOMoreHes,
OuoreHe3, IBOJIOLIMS, XMMUYECKAs! IBOJIIOLIMSL, OMOJIOTH-
YyecKast 9BOJTIOIMSI, KOAllepPBaThl, CHHTETUYECKAsT TEOPHSI
3BOJTIOIH, MUKPO3BOJTIOLVST, MAKPOIBOJTIOLIHST, BHL, TTO-
MyJIsIUKsI, BUI0OOpa3oBaHue, 60pbOa 3a CyleCTBOBAHHUE,
€CTECTBEHHBIII OTOOP, MyTallMOHHBIN ITPOLIECC, TIOMYJISI-
IIMOHHBIE BOJTHBI, U30JISILUS, Ipeii TeHOB, NCKYCCTBEH-
HbII 0TOOP, OMOJIOrMYECKUI1 ITPOrpecc, OUOJIOrnYecKuit
perpecc, HaIpaBJICHUS IBOJIIOIINHY, AHTPOTIOTeHE3, aB-

CTPAJIONUTEK, apXaHTPOII, TAJIE0AHTPOI, HeaHIepTa-
JIell, HeOaHTPOT, KpoMaHboHell, YelloBeK pa3yMHBII
(Homosapiens), pacel (HerpounHasi, MOHTOJIOUIHAS,
€BPOIICOUIHAsT), OUMOCOIIMATIBHASI CYIITHOCTh YETOBEKA.

JI.P. Ne 5 «ITpucrnoco01eHHOCTb OPraHM3MOB K Cpe-
Jie OOUTaHUSI».

Thaea 5. 3axonomeprocmu e3aumoomnoutenuti opea-
HU3MO08 U cpedbt

Yenosus ncusnu Ha 3emne. Cpedbt JcusHU U dK0A02UHe-
cKue ghakmopbsi: Cpelibl XKU3HU OPTaHU3MOB Ha 3emiie —
BOJHAsT, HA3¢eMHO-BO3IYyIITHAsI, TOYBEHHAsT, OPTaHM3-
MEHHAsI; yCJIOBUSI XKU3HU OPraHU3MOB B Pa3HbIX Cpelax;
9KoJIoTHYecKe (haKTOphl — abuoThYecKue, OMoTuIe-
CKHE U aHTPOTIOTCHHBIE.

Obuwue 3axoHbl delicmeus paKkmopos cpedvl Ha opea-
HU3Mbl: 33AKOHOMEPHOCTHU IeHCTBUS (DAaKTOPOB Cpeabl —
3aKOH ONTHMYMa, 3aKOH He3aMeHMMOCTH (haKTopa;
BJIMSTHUE 9KOJIOTMYECKUX (haKTOPOB HAa OPraHU3MBI; 1e-
PUOIUYHOCTD B XU3HU OPTAaHU3MOB; (DOTOMIEPUONU3M.

IIpucnocobaennocms opeanusmos K Oelicmeuro gax-
mopog cpedvl: TPUMEPBI IPUCTTOCOOIEHHOCTH OPraHu3-
MOB; TIOHSITHE 00 ajanTaluu; pa3HooOpa3ue ajamnTa-
LIWi1; TOHSITUE O XKU3HEHHOU PopMe; SIKOJTOTMIYeCKre
TPYIITBI OPTaHU3MOB.

buomuueckue césa3u 6 npupode: CeT TUTAHUS U CTIO-
COOBI TOOBIBAHWS TIWIIN; B3aUMO/IEICTBHE PAa3HBIX BU-
JIOB B PUPOJTHOM COOOIIECTBE — KOHKYPEHLIMS, MYy~
Tyalu3M, CMMOMO3, XUIIIHUYECTBO, Mapa3suTU3M; CBS3U
OpPTaHM3MOB Pa3HbIX BUIOB; 3HaUYeHNE OMOTUYECKUX
CBA3CH.

Tonyaayuu: momymsiuus Kak ocodasi HaIOpraHu3-
MEHHasl cucTeMa, (hopMa CyIecTBOBaHUSI BU/IA B TIPU-
poie; B3aMMOCBSI3M OPTaHU3MOB B TONYJISILMU; TIOHSITHE
0 eMorpacuyecKoil U MPOCTPAaHCTBEHHOM CTPYKType
TIOTTYJISIIIAN; KOJIMYECTBEHHBIE IMOKA3aTen TOTYIIs-
LIMM — YUCJIEHHOCTb U TUIOTHOCTbD.

DyHKUUOHUPOBAHUE NONYAAUUI 8 NPUpPode: TEMO-
rpacduiyecKue XapaKTepUCTUKU TIOITYJISIITUY — YUCIICH-
HOCTb, IJIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, BHLXKH-
BaeMOCTb; BO3pAaCTHAsI CTPYKTYpa MOITYJISILIK; TTOJI0BasI
CTPYKTYpa MOMYJISIIIAN; TIOTYJISAINS KaK OMOCUCTEMa;
JTMHAMUKA YUCJIEHHOCTH U IMJIOTHOCTHU MOMYJISILUU; pe-
TYJSILUS YUCTCHHOCTH MOMYISILUAU.

Coobugecmea: IpUPOTHOE COODIIECTBO KaK OUOLIE-
HO3, €ro sIPyCHOE CTPOEHKE, SKOJTOTMYECKUe HUILIU, TTH-
LIEeBbIE LIETIU U CeTU MUTAHUS; TJIaBHBIN MPU3HAK MIPU-
POIHOTO COODIIeCTBA — KPYTOBOPOT BEIIECTB U MIOTOK
SHEPIHHM; IOHATHE O GMOTOIIE; POJIb BUIIOB B OMOIICHO3E.

buoeeoyerosot, sxocucmemsl u 6uocgepa: SJKOCUCTEM-
Hasl OpraHU3alMsl XKUBOI TIPUPONBI; GYHKIIMOHAILHOE
pa3uKe BUIOB B 9KOCUCTEMaX (MIPOM3BOIUTEIH, TTO-
TpeOuTe M, pas3jaraTein); OCHOBHbBIE CTPYKTYPHbIE
KOMITOHEHTBI 9KOCUCTEMBI; KPYTOBOPOT BEIIECTB U TIpe-
BpAllleHUsT SHEPTUU — OCHOBHOM MPU3HAK 9KOCHUCTEM;
6uochepa — rinodanbHast akocuctema; B.M. Bepnan-
cKUif 0 6uocdepe; KOMIIOHEHTHI, XapaKTepU3yIoue

cocTaB M CBOMCTBa OMocdhepbl — XUBOE BEIIECTBO,
OMOreHHOE BEIeCTBO, KOCHOE BEIeCTBO, GMOKOCHOE
BEIIECTBO; POJIb XKMBOTO BellecTBa B buocdepe.

Pazeumue u cmena 6uoyerno306: camopasBuTe OUOo-
TeOlIEHO30B M UX CMEHa; CTaINK Pa3BUTHsI OUoTeorie-
HO30B; MIEPBUYHbIE U BTOPUYHBIE CMEHBI (CYKLIECCUN);
YCTOMYMBOCTH OMOTEOLIEHO30B (9KOCUCTEM); 3HAUEHUE
3HAHUI O CMEHE IMMPUPOIHBIX COOOIIIECTB.

OcHogHble 3aKOHbI YCMOUMUBOCIU JHCUBOL NPUPOObL:
IMKJIMIHOCTH MPOLIECCOB B 9KOCUCTEMAX; YCTOMIMBOCTD
TIPUPOIHBIX SKOCUCTEM; TIPUIMHBI YCTOMYNBOCTHU 3KO-
CUCTEM — OMOJIOTMYECKOE pa3HOOOpa3ue U COMPSIKEH-
Hasl YUCJICHHOCTDb UX BUIOB, KDYTOBOPOT BEIIECTB U T10-
TOK 9HEPTUU, TUKIUIHOCTD MPOIIECCOB.

Ikonoeuueckue npobaemot 6 6uocghepe. Oxpana npu-
po0bl: OTHOILIEHUE YeIOBeKa K MPUPOJe B UCTOPUU
yeJioBeuecTBa; MpobjeMbl 6uochepbl — UCTOUIEHUE
TMPUPOIHBIX PECYPCOB, 3arpsiI3HEHUE, COKpallleHue O1uo-
JIOTUYECKOTO Pa3HOOOPA3Usl; pelIeHUE IKOIOTHUECKUX
npo6JsieM 6rocepbl — pallMOHATbHOE UCITOIb30BaHNE
pecypcoB, OXpaHa MPUPOIbI, BCEOOIIee IKOIOTNIECKOoe
00pa3oBaHMe HACETICHMUSI.

OcHosHble noHsmusi, KOTOpble HEOOXOIUMO YCBO-
UTb OOyvaloleMycs Tocjie U3Y4YeHUs TJaBbl 5: 9KO-
JIOTHSI, CPeIbl XKU3HU (BOJHAsI, HA3eMHO-BO3/AYyIIIHAS,
TIOYBEHHAsI, OprTaHU3MEeHHasT), dKoJorndeckue hakTo-
pbl (OuoTHMYEeCcKue, abMOTUYECKKE, AHTPOTIOTEHHbIE),
amanTainus, 6MoLEeHO03, OMOreoeH03, 9KOCUCTEMA,
ouocdepa, OMOJOTMYECKUl KPYTOBOPOT BELIECTB, M-
1eBble (TpohUyecKue) CBI3U, IKOJIOrnyeckas Hulla,
MUILEeBast LeMb, YUCIEHHOCTb MOMYJISLNH, TUIOTHOCTh
TIOTYJISILIMU, CMEHA OMOTEOLIEHO30B, CYKIIECCUS, TTapa-
3UTU3M, XULIHUYECTBO, KOHKYPEHLMSI, KOMMEHCAIMU3M,
MyTyaJlu3M, CUMOMO03, aOMOTUYECKUIT KOMITOHEHT, PO~
IYIEHTHI, KOHCYMEHTBI, PEIYIIEHTHI.

JI.P. Ne 6 «O1LieHKa KauecTBa OKpYKalollIei Cpeibl».

ConepxxaHue Kypca «buosorusi. 9 Kjacc» CTpoutcst
Ha OCHOBE JeSITeJIbHOCTHOTO monxona. O6yJatoriecst
BOBJIEKAIOTCSI B MCCJIEIOBATEIbCKYIO 1ESITEIbHOCTD, YTO
SIBJISIETCS] YCIOBMEM MTPUOOPETEHUSI TPOYHBIX 3HAHUIA.

PesepB yueOHOro BpeMeHHU LieJIecCOOOpa3HO UC-
MOJIb30BaTh AJISI yBEJIUYEHUS] 1OJIU Pa3BUBAIOLIUX,
rccae10BaTeIbCKUX, TUYHOCTHO OPUEHTUPOBAHHBIX,
TIPOEKTHBIX U TPYIIIIOBBIX TENArOTMIeCKUX TEXHOJIOTHIA.
ZKenaTesibHO MPOBECTH PErMOHAIbHBIE MOLYJIU, 00ecIe-
yuBarolye (B 3aBUCUMOCTHU OT CYIIECTBYIOIIUX B PETHO-
He 00pa30BaTeNIbHBIX U BOCTIMTATEIbHBIX IPUOPUTETOB)
NeSITeTLHOCTh O0YYAIOIIMXCST 0 U3YYSHUIO U COXpaHe-
HUIO MPUPOALI POJHOTO Kpasi, HAOJIIOAEHHUIO U OLIEHKE
COCTOSIHUSI OKPY3KalOIIeil Cpe/ibl.

TpeGoBanus K pe3yabTaTaM 00y4eHHs
(chopmupoBanHocTs YY]I)

M3zyuenue kypca «buonorusi» B 9 kiiacce HarmpasJie-
HO Ha JIOCTHXEHUE CIEAYIOIINX Pe3yIbTaToB (OCBOCHME
YHUBEpCAIbHBIX YUeOHBIX AeicTBUil — YVY]I):
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Jluunocmmote pezyabmamot:

* OCO3HaHWE eIMHCTBA U LIEJIOCTHOCTH OKPYXalto-
LLIEro MUPa, BO3MOXHOCTH €ro MO3HAHUS U 00b-
SICHEHMSI Ha OCHOBE OCTHMXXEHUI HAyKU;

* 3HaAHWE OCHOBHBIX MPUHIIUITOB U MPABWJI OT-
HOILLIEHUSI K XKMBOW MPUPOJE, OCHOB 310POBOT0
00pa3a X1U3HU 1 300pOBbecOeperaloux TeXHO-
JIOTUI;

* pa3BUTHUE NO3HABATEJbHBIX UHTEPECOB U MOTH -
BOB, HallpaBJICHHBIX Ha U3YyYCHUE XXUBOM MPU-
POIIbI; MHTEJUIEKTYaIbHBIX YMEHUI (JIOKa3bIBaTh,
CTPOUTh PACCYXKICHUSI, aHATU3UPOBATh, CPABHU-
BaTh, IeJIaTh BHIBOJIBI U JIP.); 3CTETUYECKOTO BOC-
MPUSITHUS XXUBBIX O0BEKTOB;

* OCO3HaHMeE MOTPEOHOCTU U TOTOBHOCTU K CaAMO-
00pa3oBaHUIO, B TOM YMCJIE U B paMKaX CaMO-
CTOSITEJTLHOM JIESITEJIBHOCTU BHE IIKOJIBI; yMEHUE
OIpenessiTh XKU3ZHEHHbIE IEHHOCTU, OOBSICHSTh
MPUYUHBI YCIIEXOB U Heyaa4d B y4eOHOM AesTeb-
HOCTHU, IPUMEHSTh ITOJTyIeHHbIC 3HAHUS B ITPaK-
TUYECKOM IESTETbHOCTH;

* OLICHMBaHME KM3HEHHBIX CUTYAIIUi C TOYKU 3pe-
HUs 6e30IMacHOro 00pa3a XXM3HU U COXpaHEHUs
310pPOBbSI;

* BOCIIMTAaHWE YYBCTBA TOPJOCTH 32 POCCUMCKYIO
OUOJIOTUYECKYIO HaYKY;

* MOHMMaHMUE OCHOBHBIX (haKTOPOB, ONPEeIsIO-
LIMX B3aMMOOTHOLICHUS YeJIOBEKA U MPUPOJIBI;
TOTOBHOCTh K CAMOCTOSITEJIbHBIM MOCTYITKaM
M IeCTBUSIM Ha 6J1aro mpuposl; hopMupoBaHue
3KOJIOTMYECKOTO MBIILLICHUS;

* MpPU3HAHUE LIEHHOCTH XU3HU BO BCEX €€ MpO-
SIBJIGHUSIX U HEOOXOAMMOCTH OTBETCTBEHHOTO,
OEpEeXHOr0 OTHOIIEHUSI K OKPYXaIoIlel cpese;
co0JTI0ICHUE TTPaBUJT TIOBEICHHSI B TIPUPOJIE;

* [OHMMaHUE 3HAYEHUS OO0Y4YeHUs IUJIsl TTOBCE-
NHEBHOU XM3HU U OCO3HAHHOTO BbIOOpA Mpo-
deccum;

* [PU3HAHME [PaBa KaXxI0ro Ha COOCTBEHHOE MHEe-
HUE; SMOLIMOHAJIBHO-TOJIOXUTEILHOE OTHOIIIE-
HUE K CBEpCTHUKAM;

* YBaXUTEJbHOE OTHOLIEHUE K OKPYXKAIOLLKM, CO-
OIoIcHME KYJIbTYPbl MOBEACHUSI, TIPOSIBIICHUE
TEPIUMOCTH MPU B3aUMOJCHCTBUN CO B3POCIIbI-
MM U CBEPCTHUKAMM;

* KPUTMYHOE OTHOLIEHUE K CBOUM IOCTYMKaM,
0CO3HaHUE OTBETCTBEHHOCTH 3a X MOCJICICTBUS;
YMEHUe MPeoaoIeBaTh TPYIHOCTH B TIPOLIECcCe 10-
CTUKEHUSI HAMEYEHHBIX LIeJIei.

Memanpedmemnbvte pesyavmamo.:

1) nosnasamenvnvie YYJ[ — hopMupoBaHue U pas-

BUTHUEC HABbIKOB 1 yMeHMﬁZ

10

* paboTaTh C pa3HBIMU UCTOYHUKAMU MHMOpMa-
LIV, aHATU3UPOBATh M OLlEHWBATh WHGMOpMa-
1110, NpeoOpa3oBbIBaTh €€ U3 OAHOK (HOPMBbI
B JIPYTY10;

* COCTaBJISITh TE€3UCHI, Pa3JIMYHbIC BUIbI IIJIAHOB
(TIPOCTBIX, CIIOXHBIX U T. 11.), CTPYKTYpHUPOBaTh
y4eOHbII MaTepua, 1aBaTh ONpeaeSIeHUS MOHSI-
TUI;

* MPOBOAUTH HAOJIOJECHUS, CTABUTh dJIEMEHTap-
HbI€ 9KCTIEPUMEHTBI U OOBSCHSATH MOJYYSHHbIE
PE3yJIbTATHI;

* CpaBHUBATh M KJIACCU(DUIIUPOBATH, CAMOCTOSI-
TEJIbHO BbIOMpasi KpUTEPUU [IJIs1 YKa3aHHBIX JIO-
TUYECKUX OTepalnii;

* CTPOWTH JIOTUUECKUE PACCYXKACHUS, BKITIOYAI0-
IIME YCTAHOBJIEHUE MPUYUHHO-CIIEACTBEHHbBIX
CBsI3eii;

* CO3/aBaTh CXeMaTUUECKNE MOJIEIIN C BbIICTIEHUEM
CYLLECTBEHHBIX XapaKTEPUCTUK OOBEKTOB;

* ONpenesiTh BO3BMOXHBIC UCTOYHUKU HEOOXOIU-
MBIX CBEICHUI, IPOM3BOAUTH MOUCK MH(bOPMa-
MM, aHATU3UPOBATh U OLIEHUBATH €€ JOCTOBEP-
HOCTb;

2) peeyasimusnvie YYJ[ — bopMUpOBaHUE U Pa3BUTHE

HaBBIKOB U YMEHUIA:

* OpraHM30BBIBATH CBOIO YYEOHYIO M TIO3HABATEIb-
HYIO IeSITeJIbHOCTh — OIPEIeNIsITh LIeJId paboThl,
CTaBUTb 3aJauy, MJIIAHUPOBATh (PACCUMTHIBATH
MOCJIeI0BATEIbHOCTD NeICTBUIT U TPOTHO3UPO-
BaTh Pe3yJIbTaThl paOdOTHI);

* CaMOCTOSITEJIbHO BBbIIBUTaTh BAPUAHTHI PEILICHUST
TOCTaBJICHHBIX 33724 U BBIOMPATh CPEICTBA AO-
CTVDKEHUS 11eJTH, TIPEIBUIETh KOHEUHBIE Pe3yITb-
TaThl PabOTHI;

* paboTaThb IO IJIaHY, CBEPSITh CBOU NEUCTBUS C Lie-
JIBIO Y, TIPU HEOOXOIMMOCTH, UCTIPABIISITH OIN0-
KU CaMOCTOSITEJIbHO;

* BBIOMpATDH LieJieBble M CMBICIOBbIE YCTAaHOBKU
B CBOMX JIEUCTBUSIX ¥ TIOCTYITKAX MO OTHOIICHUIO
K >KMBOW MPUPOJE, 310POBBIO CBOEMY U OKPY-
JKAIOIINX;

* TIPOBOAUTH pabOTY HaJl ONTMOKAMU JIJIsI BHECEHUST
KOPPEKTUB B yCBauBaeMble 3HAHUS;

* BJIafieTh OCHOBaMU CAMOKOHTPOJISI M CAMOOLIEH-
KU, IPUMEHSITh 9TH HAaBBIKU TIPY MIPUHATUU pe-
LIEHUI U OCYLLECTBJIEHMH OCO3HAHHOI'O BbIOOpa
B YUeOHOI 1 MO3HaBaTEJbHOM NeSATEIBHOCTH;

3) kommynurxamugnoie YYJ/I — hopMupoBaHue 1 pas-

BUTHE HABBIKOB U YMEHUIL:

* aleKBaTHO MCIOJIb30BaTh peueBble CPEeICTBA AJIST
MUCKYCCUU W apryMeHTAIluU CBOE MO3UIINY,
CpaBHUBATh Pa3Hble TOUKH 3PEHUST, APTYMEHTH -
poOBaTh CBOIO TOUKY 3PEHUSI, OTCTAUBATh CBOIO
MO3ULINIO;

* CJIyIaTh M CIOBIIIATH IPYroe MHEHUE, BCTYNATh
B IMAJIOT, BECTH AUCKYCCUIO, OTIEPUPOBATh (hak-
TaMU, KaK JUIsl TOKa3aTeIbCTBa, TaK U JJIST OTIPO-
BEPXKEHUST CYIIECTBYIOIIETO MHEHHS;

* UHTErpupoBaThCsl U CTPOUTH MPOLYKTUBHOE B3au-
MOJIeICTBUE CO CBEPCTHUKAMU U B3POCIIBIMU;

* Y4aCTBOBATH B KOJUIEKTUBHOM OOCYKIEHUU TIPO-
osem.
IIpedmemnmote pezyasbmamot:
1) 6 nosnasamenvroll (uHmMeareKmMyanbHoll) cgepe:
* BJIaJleTh OCHOBAMU HAyYHBIX 3HAHWI O KUBOU
MPpUPOJIE U 3aKOHOMEPHOCTSIX €€ Pa3BUTHUSI, BbI-
TIeJISITh CYIIeCTBEHHBIE IPU3HAKY OMOTOTMYECKUX
00BEKTOB U MPOLIECCOB, OCHOBHBIE CBOICTBA XXM~
BBIX CUCTEM, LIapCTB XKMBOI MPUPOAbI, CUCTEMA-
TUKY U TIPEJICTaBUTENE PA3HBIX TAKCOHOB;
OOBSICHATH POJIb OMOJOTHU B NPAKTUUYECKOU
NesITeJIbHOCTH JIIOJIelt; MecTa U POJIM YeJoBe-
Ka B TIPUPOJE; POJIU Pa3TUYHBIX OPTaHU3MOB
B JKW3HM UYeJIOBeKa; 3HAUCHUSI OMOJIOTUIECKOTO
pa3HOOOpa3us Wik coxpaHeHust buocdepsbl; Me-
XaHU3MOB HACJIEICTBEHHOCTH U N3MEHYUBOCTH,
BUI000pa30BaHUS U MIPUCIIOCOOIEHHOCTH;
XapakTepu30BaTh OMOJIOTHIO KaK HAyKy, YDOBHU
OpTaHM3aIMU XUBOW MaTePUU, METOIBI OMOJIO-
TMYeCKoil HayKu (HabJroneHue, 9KCIIepUMEHT,
M3MepeHue), HaydyHble TUCLUIUIMHBI, 3aHUMalo-
muyecs U3y4eHNeM XKU3HeAesTeIbHOCTU Opra-
HM3MOB, U OLIEHUBATh WX POJIb B TIO3HAHUY XU~
BOI IPUPOIBI;
MPOBOAUTH OMOJTOTMYECKUE HCCIEeNIOBaHUS
U NIeJTaTh BBIBOABI HA OCHOBE TTOJyYEHHBIX pe-
3yJbTaTOB, JEMOHCTPUPOBATh YMEHUsI paboTaTh
C YBEJIMYUTEIbHBIMU IPUOOPAMHU, M3TOTABINBATD
MUKPOTIPETapaThl;
MOHUMaTh OCOOEHHOCTH XMMUYECKOro COCTaBa
>KMBBIX OPTAHU3MOB, POJIb XUMUYECKUX HJIEMEHTOB
B 00pa30BaHMK OPTAHWMIECKUX MOJICKYJT, TIPUHIIV-
TbI CTPYKTYPHOIA OpraHu3auuu U GyHKLMY yriie-
BOJIOB, XHPOB U 0€JIKOB, HyKJIEMHOBBIX KUCIIOT;
XapaKTepu30BaTh BKJIAJ MAaKPOIJIEMEHTOB U MU-
KPO3JIEMEHTOB B 00pa30oBaHKe HEOPraHUYECKUX
U OpPTaHUYECKUX MOJIEKYJ XUBOTO BELIECTBa,
XVUMHUYECKUE CBOMCTBA U OUOIIOTUIECKYIO POJTh
BOJIbl, KATUOHOB ¥ aHMOHOB B 00€CIIeYeHUH MPO-
1IECCOB XXU3HENESITEeIbHOCTH;
CpPaBHUBATH KJIETKH OJHOKJIETOUYHBIX U MHOTO-
KJIETOYHBIX OPraHU3MOB, 3HAaTh CTPOEHUE IPO-
KapuOTUYECKON U 23yKAapUOTUUYECKON KIIETOK,
XapaKTepr30BaTh OCHOBHBIE TIOJIOXEHUS KIle-
TOYHOI TEOPUU CTPOEHUSI OPTAaHU3MOB;
JIOKa3bIBATh MPUHAIIEKHOCTh OPTaHU3MOB K pa3-
HBIM CUCTEMATHUUECKUM TPYIIIaM;
ONMCHIBaTh OOMEH BEIECTB M NpeBpalieHre
SHEPIUHU B KJIETKE; IPUBOAUTH MOJPOOHYIO CXEMY
npoliecca GMOCUHTe3a OEJTKOB; XapaKTepu30BaTh
OpraHM3aIMIo MeTaboIM3Ma Y TPOKAPHOT; TeHe-
TUUYECKHUI amnmapaT 6akTepuii, cnopoodpa3oBa-
HUe, pa3MHOXEHHE;
XapaKTepu30BaTh (GYHKIIMU OPTAaHOWMIOB IIH-
TOIJIa3Mbl; OMpPeNessiTh 3HaueHUe BKIIOYEHU I
B XKU3HEIESTETbHOCTD KIIETKH;

CpPaBHUBAThH Pa3IUYHbIE MIPEICTABICHUS eCTe-
CTBOMCITBITATENIe O CYITHOCTH XKWBOM TTPUPO-
IIbl; XapaKTepu30BaTh OCHOBHBIC MOJOXECHUS
sBomoLIMoHHOM Teopuu K. b. Jlamapka, yueHust
Y. JapBuHa 0 €CTECTBEHHOM OTOOpE, B3TJIsIIbI
K. JIuHHes Ha cucTeMy XXMBOTO MUpPA; OLIEHU-
Bath 3HaueHue Teopuu K. B. Jlamapka u yueHust
Y. IapBuHa 1151 pa3BUTHUSI OMOJIOTUMN;
ONpenessITh OHSTHUS «BUI» U «ITOMYJISILIVSI», 3Ha-
YyeHue MeXBUIOBOI OOPHOBI C AOMOTUYECKUMU
dakTopamMu cpenbl; XapaKTepu30BaTh MPUIMHBI
OOpBOBI 32 CYILIECTBOBAHUE;

OLICHWBATh CBOWCTBA MTOMAIIHUX XXHBOTHBIX
¥ KYJTBTYPHBIX PACTCHUI MO CPaBHEHMIO C UX
IUKUMMU MIpEeaKaMu;

MMOHUMATD CYIIIHOCTb IIPOIIECCOB TMOJOBOTO pa3-
MHOXEHHSI, OTUTOJIOTBOPEHMUSI, THIMBUIYATLHOTO
pa3BUTHSI, TaMeTOreHe3a, Meiio3a U uX OMOJIoTU -
YecKoe 3HAUCHUE;

XapakTepru30BaTh OMOJIOTHUECKOE 3HAUCHME Oec-
MOJIOTO Pa3MHOXEHHMSI, dTarbl SMOPUOHAIBHOTO
Pa3BUTHUSL, TATIBl OHTOTEHE3a MTPU MPSIMOM ITOCT-
9MOPUOHAIBHOM Pa3BUTUU, (GOPMBI IIOCTIM-
OPUOHATILHOTO MEepPHOia PA3BUTHSI, 0COOEHHOCTH
TPSIMOTO Pa3BUTHST; OOBSICHSITD ITpoLIecC Meiio3a,
TIPUBOMSIININ K 00pa30BaHUIO TaTUTOUIHBIX Ta-
MET; OMUCHIBATh MPOLECCHI, TPOTEKAIOIIKE TPU
IPOOJICHNH, TACTPY/ISIIUU U OPTaHOTEeHe3¢e;
pa3IryaTh COOBITHUS, COITPOBOKIAIONINE Pa3BH-
THE OpraHu3Ma IpPU MOJHOM U HEMOJHOM Me-
Tamopdo3e, OOBICHAT OMOJIOTMYECKUIA CMBICTT
pa3BUTHS ¢ MeTaMOPGhO30M;

HCMOJb30BaTh TEHETUYECKYIO CUMBOJIMKY; BbI-
MHUCHIBATh TEHOTUIIBI OPTAHU3MOB U UX TaMETHI;
CTPOUTH CXEMBI CKPEIIMBAHUS TIPU HE3aBUCUMOM
U CLEMJIEHHOM HacJleIOBaHUU, HACJIeIOBaHUH,
CLIETUIEHHOM C TI0JIOM; COCTaBJISITh IPOCTEHIIINE
POJIOCTIOBHBIE U pelllaTh TeHETUYECKUE 3a1auu;
XapaKkTepU30BaTh FTeHOTUI KaK CUCTEMY B3aUMO-
NEMCTBYIOIINX TeHOB OPraHU3Ma;

pacro3HaBaTh MyTallMOHHYIO 1 KOMOMHATUBHYIO
HU3MEHUYUBOCTb;

MMOHUMATDb CMBIC] U 3HAUCHUE SIBJIEHUIA TeTepo-
31Ca ¥ TIOJIUTUIOUIVH, XapaKTepU30BaTh METObI
ceJIeKLMU (TMOpUAN3aLIMIo U 0TOOD);
XapaKTepru30BaTh OCOOEHHOCTH MPUCITOCOOU -
TEJILHOTO MOBEICHUST, 3HAaUeHUE 3200ThI O TIOTOM-
CTBE JUTSI BBDKMBAHMSI, CYIIIHOCTh TEHETUIECKMX
MPOLECCOB B MOMYJISALMAX, (hOPMbI BUIOOOPA30-
BaHUS,

ONUCBIBATH OCHOBHBIE HATPABJICHUSI 3BOIOLIMHA
(OMOIOrMYECKUiA Tporpecc U GMOJIOrMYeCKUit pe-
rpecc), OCHOBHBIE 3aKOHOMEPHOCTH U pe3yJIbTa-
ThI DBOJIIOIINY;

MPUBOJUTH MPUMEPbl MPUCIOCOOUTETHLHOTO
CTPOEHUS TeJia, TOKPOBUTEILCTBEHHOW OKPACKU
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ITOKPOBOB U MTOBEICHUST; OOBSICHSITh, IOYEMY ITPU-
CITOCOGJIEHUST HOCSIT OTHOCUTENTbHBIN XapaKTep;

* OOBSICHSITH IPUYMHBI PA3AEICHUS] BUIOB, 3aHU-
MAIOIIMX OOLIMPHBIN apean OOUTaHUsI, HA MO-
MTyJISIIIN;; XapaKTepr30BaTh MPOLIECC SKOJIOTH-
YeCKOro 1 reorpachuyeckoro BUI0o0pa3oBaHus;
OLICHMBATh CKOPOCTh BUIOOOPA30BAHUS B Pa3-
JIMIHBIX CUCTEMATUIECKUX KATeTOPHUSIX KUBOT-
HBIX, PACTCHUIA 1 MUKPOOPTaHNU3MOB;

* XapaKTepu30BaTh MyTH JOCTUXEHUsI GUOTOTIYe-
CKOTO Tporpecca — apoMopdo3, UINoaIanTalHio
U 0oOLIyI0 JereHepaluio; MPUBOAUTE MPUMEPHI
FOMOJIOTUYHBIX M aHAJIOTUYHBIX OPTaHOB;

* OMUCHIBAThH IBVWXYIIHME CUJIBI aHTPOIIOreHe3a,
MTOJIOXKEHHUE YeJIoBeKa B CUCTEME XMBOTO MUpa,
CBOIICTBA YeJI0BeKa KaK OMOJIOrMYecKOro BUa,
STarbl CTAHOBJIEHHUS YeJIOBeKa KaK OMoJIornye-
CKOTO BHJA;

* XapaKTepu30BaTh POJIb MPSIMOXOXACHUS, pa3-
BUTUSI TOJJOBHOTO MO3Ta U TPYZla B CTAHOBJIEHUU
YeJIoBeKa; BBISIBIISITh IPU3HAKM CXONCTBA U Pa3-
JINYUS B CTPOCHUU, 00pa3e KM3HU U MOBEACHUN
JKUBOTHBIX U YeJIOBEKa;

* OCO3HaBaTh aHTWHAYYHYIO CyLIHOCTb PacU3Ma;

* OMUCHIBATH PA3BUTHE XU3HU HA 3eMJie B pa3Hble
TIePUOIIbI; CPABHUBATH M COTIOCTABIISITH COBPE-
MEHHBIX U MICKOITaeMbIX KUBOTHBIX M3yUYeHHBIX
TaKCOHOMMYECKUX TPYIIN MEXITy COOOIA;

* XapaKTepu30BaTh KOMIIOHEHTHI KMBOTO Bellle-
CTBa 1 ero GYHKINM, CTPYKTYPY M KOMITOHEHTBI
6uochepbl; 0CO3HABATh MOCJEACTBUS BO3IEI-
CTBUSI YeJIOBeKa Ha 6uocdepy; 3HaTb OCHOBHEIE
CIOCOObI ¥ METOABI OXPAaHbl IPUPOBI; XapaK-
TepU30BaTh POJIb 3alIOBEIHUKOB B COXPAaHEHUHU
BHIOBOTO pa3HOOOpa3us;

* KiIaccuULIMPOBaTh 3KOJOrMYeCcKre GakTophbl;
pasiauyaTh MPOAYLEHThl, KOHCYMEHTHl U pe-
NMYLIEHTHI; XapaKTepu30BaTh GuoMaccy 3emiiu,
OMOJIOrMYECKYIO TPOAYKTUBHOCTD; ONKMCHIBATD
OGMOJIOrMYECKU It KPYTOBOPOT BEIIECTB B IPUPOIIE;

* XapakTepu30BaTh NEWCTBUE a0MOTUYECKUX, OO~
TUYECKUX U aHTPOIIOTeHHBIX (haKTOPOB Ha GHO-
LIEHO3; OMUCHIBATh SKOJOTUYECKUE CUCTEMBI;
MPUBOIUTH TIPUMEPBI CAMOPETYJISIIMKI, CMEHBI
OMOLIEHO30B ¥ BOCCTAHOBJICHUSI OMOIIEHO30B;
XapakTepu30BaTh (GOPMbI B3aMMOOTHOILIEHUIA
MEXIy OpraHM3MaMHu;

* TIPUMEHSITH Ha MPAKTUKE CBEICHMS 00 9KOJIOTH-
YeCKUX 3aKOHOMEPHOCTSIX;

2) 6 YeHHOCMHO-0PUEHMAUUOHHOIL Chepe:

* 3HAaTh OCHOBHBIE MTPaBUJIa TIOBEICHNS B IPUPOJIE
U OCHOBBI 3[I0POBOTO 00pa3a XU3HU, IPUMEHSITh
UX Ha MTPAKTUKE;

* TIPUBOAMUTH M0Ka3aTeIbCTBA B3aMMOCBSI3U Ue-
JIOBEKa U OKpYXKalolllel Cpeabl, 3aBUCUMOCTHU
3MOPOBbSI UEJIOBEKA OT COCTOSTHUS OKPYXKAIOMIei

cpejibl, HEOOXOAMMOCTH 3aIIUTHI CPEIbl OOUTA-
HUS YeJloBeKa;

* OLICHMBATb MOBEJICHUE YEJIOBEKA C TOUKH 3PEHUS
3M0POBOTO 00pa3a XU3HU; pa3TMIaTh CheJOOHbBIE
W SITOBUTBIC PACTCHMSI M TPUOBI CBOE MECTHOCTH;

* aQHAJIM3UPOBATH U OLEHUBATb MMOCAEICTBUS Jesi-
TEJIbHOCTU YeJIOBEKA B MIPUPOJIe, BiusHUE hak-
TOPOB pHCKa Ha 3OPOBHE UEITOBEKA;

3) 6 cghepe mpydoeoii desmenvHocmu:

* 3HATh U COOJIONATh IpaBMIa paboThl B KAOMHETE
OuoJIorUnu;

* co0JI01aTh MpaBujIa paboThl ¢ GMOJOTUYECKUMU
npubopamu ¥ HHCTPYMEHTaMu (TpernapoBasib-
HbIE UTJIBI, CKAIBITEJIN, JITTbI, MUKPOCKOTIBI);

4) 6 chepe pusuueckoil dessmenbHocmu: IEMOHCTPU-

poBaThb NPUEMbBI OKa3aHUs nepBoﬁ IMOMOIIM ITPpU OTpaB-
JICHUU A0OBUTBIMU PACTCHUAMU U TpI/I6aMM, YKYyC€ XKU-
BOTHBIMMU;

5) 6 acmemuueckoii cghepe: OLICHUBATH C ICTETUYE-

CKOI TOUYKU 3pECHUA 00BEKTHI XKUBOI TIpUPOIBI.

ILianupyembie pe3yJibTaThl H3yYeHHs Kypca
OMosIorMM K KOHIy 9 Kiacca

H3yuenne Kypca «buonorust. 9 kiace» TOIKHO ObITh

HampaBJIEHO Ha OBJIaACHUE yYalllUMMUCS CIECAYIOLINX
yMCHI/Iﬁ M HaBBbIKOB.

OO0yuaroluecs Hay4amcs:

* pacKpbiBaTh POJIb OMOJIOTUM B MPAKTUUECKO
NEATETLHOCTH JIIO/Ie, POJIb Pa3IMUHBIX Opra-
HU3MOB B XXM3HU YEJOBEKa;

* BBIACJISATD CYILIECTBEHHbIE MPU3HAKU XUBBIX OpP-
TaHWU3MOB;

* KCIOJIb30BaTh METO/bl U3YYEHMUS KUBBIX Opra-
HU3MOB (Ha0II0eHUE, SKCIIEPUMEHT, OIUCaHUE,
u3MepeHue);

* co0JII0/1aTh MpaBujIa paboThl C GMOJOTUYECKUMU
npubopaMu U THCTPYMEHTaMMU, IpaBuia paboThl
B KaOMHETE OMOJIOTUH;

* paboTaThb C YBEJIMYMUTEIbHBIMU TPUOOPAMU; HA-
GJ1101aTh MUKPOOOBEKTHI M MPOLIECCHI; 1eJaTh
PUCYHKHM MUKpOMpernapaToB, GUKCUPOBATh pe-
3yJIbTaThl HAOTIONECHMIA;

* yCTaHaBJIMBATb CBSI3b CTPOCHUS YaCTEi KIETKU
C BBIMOJIHSIEMBbIMU (DYHKLIUSIMU;

* CpaBHMBATh XMMMYECKUI COCTaB XXMBbIX Opra-
HU3MOB U TeJl HEXXUBOW MTPUPO/IBI, IEJIaTh BHIBO-
IIbl HA OCHOBE CPaBHEHUS;

* HaxOIWTb CBSI3b CTPOCHUS M (PYHKIIMM KJIETOK
pa3HBIX TKaHEU; pacKpblBaTh CYIIHOCTb MPO-
LIECCOB XU3HEACATEIbHOCTH KJIETOK (MTUTaHUeE,
IbIXaHWe, OOMEH BEIECTB, POCT, pAa3MHOXKEHHE);
BBIIEJISATD CYLIECTBEHHbIC MPU3HAKU CTPOCHUS
KJIETOK Pa3HBIX LIAPCTB; 1e1aTh BIBOIBI O €IUH-
CTBE CTPOCHUSI KJIETOK MPEICTaBUTENICH pa3HbIX
LIAapCTB M O TOM, KaKoii 00OBbEeKT umeeT 6oJjiee
CJIOXHOE CTPOCHMUE;

JTOKAa3bIBaTh POICTBO OPTAaHM3MOB Ha OCHOBE UX
KJIETOYHOTO CTPOCHUS;

yCTaHaBIMBATh B3aUMOCBSI3U MEXIY CTPOCHUEM
1 HYHKIUSIMU TKaHe# XUBBIX OPTaHU3MOB;
BBIJIEJISIT CYIIIECTBEHHBIC IPU3HAKU IIAPCTB KUBOM
TPUPOJIbL; CPABHUBATD MPOLECCHI KI3HEACS TEb-
HOCTU PACTeHUIi U XUBOTHBIX; OOBSICHATH OOIII-
HOCTb MPOUCXOXKIEHUS U SBOJIIOLIUY CUCTEMATU-
YeCKMX IPYII PaCTeHM I M XKMBOTHBIX Ha IPUMepax
COTIOCTABJIEHUST OMOIOTMYECKUX OOBEKTOB;
BBIIENIATh OCHOBHBIC IPU3HAKY 1IapCcTBa GaKTe-
pUii, pa3auyaTh MO BHELIHEMY BULY, M300paxe-
HUSIM, CXeMaM M OTIMCAHUSIM TIpeCTaBUTeNe
5TOTO LIAPCTBa; PAacKpbIBaTh POJib OaKTepuit
B IIPUPOZIE U B XKM3HU YEJIOBEKa;

BBISIBJISIT OCOOEHHOCTH CPell OOUTAHUS, PACKPBI-
BaTh CYIIHOCTH MPUCITOCOOIEHUS OPTaHN3MOB
K cpelie OOMTaHus;

BBIICIISATH CYIIECTBEHHbIE MPU3HAKU YPOBHEMU
OpTraHu3allu¥ XUBOW MPUPOIBI U OTIUCHIBATH
MPOLIECCHI, IPOUCXOSAIIME Ha KaXIOM YPOBHE;
OOBSICHSITh MEXaHU3MbI HACTISICTBEHHOCTU U 13-
MEHYMBOCTHU;, CPaBHUBATh HACJIEICTBEHHOCTh
U U3MEHYMBOCTD, JeJaTh BBIBOJIbI HA OCHOBE
CpPaBHEHMUSI;

CpaBHUBATB [1OJIOBOE U OECII0I0e pa3MHOXEHUE,
Jies1aTh BBIBOJIBI HA OCHOBE CPaBHEHUSI;
BBIIEJISITh CYLECTBEHHbIE MPU3HAKY BUIA; O0b-
SICHSITh IPUIMHBI MHOTOOODA31s BUIIOB;
OMUCHIBATh MPUCIIOCOOIEHHOCTh OPTaHU3MOB
K AEUCTBUIO 9KOJOTMYEeCKUX (PakTOpOB;
BBIIEJISITH CYIIECTBEHHBIE MPU3HAKUA KOCHUCTE-
MBI, XapaKTepU30BaTh POJIb PEAYLIEHTOB, IPOLY-
LIEHTOB, KOHCYMEHTOB B 9KOCHCTEMeE; IPUBOIUTH
MPUMEPHI PA3HBIX TUTIOB B3aUMOOTHOIIEHU I
OpraHM3MOB B 9KOCHUCTEME; COCTABISITh CXEMBbI
Lernei MuTaHus;

apTyMEHTHPOBATh HEOOXOTUMOCTb COXPaHEHUS
OMOJIOrMYECKOro pa3HOOOPa3usl AJ1s1 COXPaHEHUsI
6uocdepsl; aHATU3UPOBATh U OLICHUBATD BIIUSI-
HUe IesITeJIbHOCTH YeIoBeKa Ha 6rocdepy.
OO0yuatoLecs 1oyiydaT 803MONCHOCHb HAYHUMbCS:
CaMOCTOSITEJIbHO OOHAPYXXUBaTh U (hOPMYJIUPO-
BaTh yU4eOHYIO MPOOJIEMY, OTIPEAEISTD LIeb y4e0-
HOM IeSITeIbHOCTH, BEIOMPATh TeMY MPOEKTa WK
HCCIIeI0BaHUSsI TIO OMOJIOTUH;

BBIIBUTATh BEPCUU PEIIeHUsI OUOTOTUYECKUX
1 3KOJOTMYECKUX MpobsieM, HopMyIrMpoBaTh
TUIOTE3bl;

Ha0II01aTh OMOJIOTUYECKUE OOBEKTHI, TPOBOIUTH
OGMOJIOTMYECKUE IKCTIEPUMEHTHI;

[eJaTh BBIBOIBI, 3aKJIOYEHUsI, OCHOBBIBASCH
Ha OUOJIOTUYECKUX W OKOJIOTUIECKUX 3HAHUSIX;
CaMOCTOSITEJIbHO OOHAPYXUBaTh U (hOPMYJIUPO-
BaTh MpoOJieMy, COCTaBJISITh (MHAMBUIYATIbHO
WJIU B TPYIIIE) TIaH PelieHus TpoOaeMbl (BbI-

TIOTHEHUSI IPOEKTA 10 GUOJIOTUY, TIPOBEACHUST
OMOJIOTMYECKOTO UCCIIeIOBAHNS);

paboTasi 1o TIaHy, CBEpSITh CBOU AeICTBUSI C Lie-
JIBIO ¥, TTPU HEOOXOAMMOCTH, UCTIPABJISITH OIINO-
KU CaMOCTOSITEJIBHO;

B IMAJIOTE C YYUTEJIEeM COBEpLIEHCTBOBAThH CaMO-
CTOSITENIbHO BBIPAOOTaHHBIE KPUTEPUU OLIEHKM;
pabdoTasi Mo NMpeiIOKEHHOMY U (UJIM) CaMOCTOSI -
TEJIbHO COCTaBJIEHHOMY IUIaHY, UCIOJIb30BaTh
HapsiIy ¢ OCHOBHBIMU U TOTIOTHUTEIBHBIE CPel-
cTBa (CTIpaBOYHAS JTUTEpaTypa MO OMOJIOTHH,
OMOJIOrMYECKUE ITPUOOPHI, KOMITBIOTED);
TUTAHUPOBATh CBOIO MHIMBHUIYAJIbHYIO 00pa3oBa-
TEJTBHYIO TPAEKTOPHIO; PAbOTATh IO CAMOCTOSI-
TEJIbHO COCTaBJIEHHOMY IUIaHy, CBEPSISICh C HUM
Y LIEJIbIO IESITeIbHOCTU, UCTIPABIISITh OIINOKH,
HCITOJTb3YSI CAMOCTOSITEIHHO TIOI0OpaHHbIe Cpell-
cTBa (B TOM 4yucie u UHTepHeT);

CBOOOIHO MOJIb30BATHCS BHIPAOOTAHHBIMU KPH-
TEPUSIMU OLIEHKU M CAMOOIIEHKU; OCO3HABaTh
TMPUYMHBI CBOETO ycIiexa WM Heycrexa U Haxo-
IUTH CIIOCOOBI BBIXOJA U3 CUTYallUU HEYCITIexa;
OlIEHUBATh CTETIEHb YCIIENTHOCTU CBOE WHIM -
BUYaJIbHOI 00pa3oBaTeIbHON NesATebHOCTU
o OMOJOTUN;

B XOJIe TPEICTABICHUS MPOEKTa WU OMOJIOTH -
YeCcKOro MCCJIe0BaHMs AaBaTh OLEHKY ero pe-
3yJIbTaTaM; 1aBaTh OLEHKY CBOMM JIMYHOCTHBIM
KayecTBaM U YepTaM Xapakrepa («KakKoB si»),
onpenessiTh HalpaBJIeHMsI CBOETO Pa3BUTHS («Ka-
KUM 51 XOUy CTaTh», «4TO MHE ISl 3TOTO HA/Io Cle-
J1aTh»);

aHaJM3UPOBaTh, CPABHUBATh, KJIaCCUMULIMPO-
BaTh M 0000111aTh OHOOrMYeckre (haKkThl U SIB-
JICHWSI, CAMOCTOSITETbHO BBIOMpAsi OCHOBAHUSI
U KPUTEPUH 17151 yKa3aHHBIX JIOTUYECKUX OIepa-
LIMI; CTPOUTH KIaCCU(DUKALIMIO OMOJTOTMUYECKUX
00BEKTOB Ha OCHOBE TUXOTOMUYECKOTO JICICHUS
(Ha OCHOBE OTPULIAHMS);

€O31aBaTh CXeMaTUYECKME MOJIESH C BbIIETIEHUEM
CYIIECTBEHHBIX XapaKTEPUCTUK OHOIOTUIECKOTO
00beKTa; MpeoOpa30oBbIBATh OMOJOTMYECKYIO MH-
¢opMaluIo U3 OJHOTO BU/IA B APYTOil U BLIOKMPATh
yIoOHyI0 ISt cedst hopMy hUKCALUU U TIPE-
cTaBJIeHUs] UHPOPMALIMK; ONPenessiTh BOZMOX-
Hble UICTOYHUKU HEOOXOIMMBIX CBEIeHUH, MPOo-
M3BOAUTH TIOUCK MHGMOPMAIUU, aHATU3UPOBATh
M OLIEHWBATh €€ TOCTOBEPHOCTb;

JaBaTh OMNpeleieHe MOHITUSIM Ha OCHOBE U3-
YYEHHOTO Ha Pa3IMYHbIX MpeIMeTax yueGHOTO
Marepualia; yCTaHaBIMBaTh POIO-BUIOBBIE OT-
HOILIEHUST OMOJIOTMYECKUX 00BEKTOB; 0000111aTh
TIOHSITHSI — OCYIIECTBIISITh IOTUIECKYIO oTepa-
LU0 Tepexoaa OT OMOJOrMYEeCKOTo TOHSITUS
C MEHBLUIMM O0bEMOM K OMOJIOrMYECKOMY MTOHS -
THUIO C OOJIBIINM O0BEMOM;
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UCITIOJb30BaTh KOMIIBIOTEPHBIE 1 KOMMYHMKaA-
IMOHHBIC TCXHOJIOTUM KaK MHCTPYMEHT IJId OO-
CTHM2KCHHUSA CBOUX ueneﬁ; Bbl6l/lpaTb aICKBaTHbIC
3a1a4€ MHCTPYMEHTAJIbHBIC IIPOrpaMMHO-aIlIa-

PaTHBIC CPEACTBA U CEPBUCHI,

CaMOCTOSITEJIbHO OPraHN30BbIBaTh y4eOHOE B3an-
MOJIEHCTBHE B IPYIIIe (OMPEAessiTh OOIINE LIENH,
pacripeiesiITh POJU, TOTOBAPUBATHCS APYT C IPY-

TOMUT. 11.);

OTCTauBas CBOIO TOUKY 3pC€HUA, IIPUBOOUTDL apry-
MCHTBI, IOATBEPKAasd UX (I)aKTaMI/I, B TUCKYCCUHN
BbIIBUTaThb KOHTPAPryMEHThI, BJ1aA€Th MEXaHU3-

MOM 3KBUBAJICHTHBIX 3aMCH;,

KPUTHYHO OTHOCUTHCS K CBOEMY MHEHMUIO, C 10-
CTOMHCTBOM ITPU3HAaBaTh OIIMOOYHOCTb CBOETO
MHEHUSI (€CJIM OHO TAKOBO) K KOPPEKTUPOBATH €TO;
pasnyath MHEHHE (TOUYKY 3peHUs), 10Ka3aTeIb-
CTBO (apryMeHTBhI), (paKThl; TUIIOTE3bl, AaKCHOMBI,
TEOPUHU; YMETh B3IJISTHYTh HA CUTYALIUIO C MHOM
MO3ULMHU U IOTOBApUBATBLCS C JIIOIBMU UHBIX 1O~

UL

HaOJI01aTh 32 COCTOSIHUEM COOCTBEHHOTO op-
raHm3sma, M3MEpATh ITYyJIbC, apTCpUAJIBHOC JaB-
JICHUC,; MPUMCHATDb IPUEMbI OKa3aHUA HCpBOﬁ
TIOMOIIM IIPpY KPOBOTECYEHMUAX, OTPABJICHUU yrap-
HBIM T'a30M, CITaCCHUU YTONAIOIINX, ITPOCTYIHbBIX

5

3a00JIeBaHUSIX;

cob01aTh Mepbl MPOMUIAKTUKY HAPYILIEHU
oOMeHa BelIeCTB U PAa3BUTHS aBUTAMUHO30B,
3a00JIeBaHUIA, TIEPEAAIOIIMXCSI TOJIOBBIM ITyTEM,
CIIWda, HapylieHuii paboThl OPraHOB YYBCTB,

BPEIHBIX TIPUBHIUEK;

¢ cO0JII0IaTh MPUHIIUITBI 3I0POBOT0O 00pa3a Xu3-
HU, pallMOHAJbHOM OpraHu3aluy Tpyaa U OT-
NbIXa.

Mecro npeaMera B 0a3ucHoM y‘leﬁHOM IiaHe

B ®enepanbHoM 6a3ricHOM y4eGHOM 0011e06pa3o-
BaTeJIbHOM TUIaHE Ha U3ydeHue Guooruu B 9 Kiacce
oTBenieHo 2 U B Hepelo (Bcero 70 ). Otdop opm op-
raHU3aluyu OOYYeHUsI OCYLLECTBIISIETCSI C YYETOM ecTe-
CTBEHHO-HAyYHOTO cofiepxXaHusi. bonbiioe BHUMaHue
yaesIsieTCst 1ab0paTOPHBIM paboTaM, MUHUMYM KOTOPBIX
OnpezesieH B MporpamMmme.

ConepxaHue Kypca OUOJIOTHU B OCHOBHOM KO-
Jie siBjIsieTcsl 6a3oit WISt U3ydeHus: O0IIUX Orooruye-
CKHMX 3aKOHOMEPHOCTE!, 3aKOHOB, TEOPHUIii B cTapllIeil
mikoste. Takum 0Opa3oM, conepkaHue Kypca OMoJI0ruu
B OCHOBHOM 1IKOJIE MIPEACTaBISIET CO00I 6a30BOE 3BEHO
B CUCTEME HEIPEPhIBHOTO OMOJIOTMYECKOro 00pa3oBa-
HUSL U SIBIISIETCST OCHOBO JIJTSI TIOCIEYIOIIIe i1 YDOBHEBOI
u nnpoduiibHOM tuddepeHuuanuu.

Hcnoan3yemblii yaeOHO-MeTOAMIECKHI KOMILIEKT

1. Ilonomapesa U.H., Kopnunosa O.A., Yeprnosa H. M.
Buonorus. 9 kinace. Y4eOHUK ISl yyaluxcsi oo11eo0-
pasoBarenbHbIx opranu3auuii / [Mox pen. M.H. IToHo-
mapeBoit. M.: Benrtana-I'pad, 2015.

2. I[Tonomapesa U.H., Ilanuna I'. H., Koprunosa O.A.
Buonorust. 9 knacc. Pabouast Terpans. M.: Benrtana-
I'pacd, 2015.

3. Ilonomapesa HU.H. u dp. buonorus. 5—11 kiac-
col: [Iporpamma Kypca GHMOJIOTUU B OCHOBHOM LIKO-
nie. M.: Bentana-I'pad, 2015.

TemaTuuyeckoe naaHUpoOBaHUe y4eOHOro matepuana

Ne Ne Ne Ne
ypo- | nmapa- Tema ypoka ypo- | mapa- Tema ypoka
Ka | rpada Ka | rpada
Taaga 1. O0mme 3aKOHOMEPHOCTH KHU3HH (5 4) 8 6 | XuMuyeckue BelIeCTBa B KJIETKE
1 1 Buonorust — HayKa o JKUBOM MUPe 9 7 | CrpoeHue KJIeTKU
2 2 | Merozbl GMOTOrMYECKUX UCCIEIOBAHUI 10 8 OpraHouIbl KIETKUA U UX GYHKITUN
3 3 OO61111e CBOCTBA XXUBBIX OPTAHN3MOB 11 9 OOGMeH BEILECTB — OCHOBA CYILIECTBOBa-
4 4 | MHoroo6pa3ue (popM KHBBIX OpraHU3- HUS KIIETKU
MOB 12 10 | BuocuHTe3 Genka B KJIeTKe
5 — 006001IeHNE U CUCTEMATU3aLlMsI U3yYeH- 13 11 BuocuHTes yriaeBonoB — oTocuHTE3
HOTo MaTepuaia (rasa 1) 14 12 | OGecnieueHme KIETOK SHEPTHEN
[naga 2. SIBieHHs W 3aKOHOMEPHOCTH KH3HU 15 13 | Pa3MHOXEHME KIETKY U €€ KU3HEHHBII
Ha KiieTounoM yposne (11 1) k. JI.P. Ne 2 «PaccMaTpuBaHue Mu-
6 5 | MHoroo6pa3sue KJIeToK KPOMPENapaToB ¢ NEISIIIMMUCS KIETKaMU
7 — | JI.P. Ne 1 «MHoroo0pasue KJIETOK dyKa- pacTeHus»
puoT. CpaBHEHME PACTUTEIbHbBIX U XK1~ 16 — | O6o61IeHNe ¥ cCUCTeMaTU3alIUs U3YYeH-
BOTHBIX KJIETOK» HOro mMarepuaia (riasa 2)

Ne Ne Ne Ne
ypo- | mapa- Tema ypoka ypo- | mapa- Tema ypoka
Ka | rpada Ka | rpada
I'naa 3. 3aKOHOMEPHOCTH XKU3HK 42 37 | Bun, ero Kputepuu u CTpyKTypa
Ha OpraHusMenHom yposse (18 4) 43 38 | IIporiecchl 06pa3oBaHMsI BUIOB
17 14 | OpraHusm — OTKpbITas KnBas ccreMa 44 39 | Makpo3BOJIIOLUS KAK MIPOLIECC MOSIBIIe-
(6uocucrema) HYS HAABUIOBLIX [PYIII OPraHU3MOB
1189’ 15 | IIpMHTHBHbBIC OPraHH3MbI 45 40 | OcHOBHBIE HATIPABJIEHUS SBOIIOLUY
— 46 41 | ITpuMepsl 5BOMIOLIMOHHBIX TTpeoOpa3oBa-
20 16 | PacTuTenbHbBII OPraHU3M M €ro 0COOeH- HHit KUBbIX OPTAHU3MOB
HOCTU
5 ITRREY 5 — 47 42 | OCHOBHBIE 3aKOHOMEPHOCTH 3BOJIIOLUN
HOrooOpa3ue pacTeHMIi U UX 3HAUEHHE
P P 48 — |JI.P. Ne 5 «IIpucnocobaeHHOCTh opra-
B NIPUPOJIE
— HU3MOB K cpelie OOUTaHUsI»
22 18 | OpraHu3mbl LIapcTBa rPUOOB U JIUILIAN -
HUKOB 49 43 | YesnoBek — MpeACTaBUTENb XXUBOTHOTO
— Mupa
23 19 | KMBOTHBIIT OpraHM3M U €ro 0COOEHHOCTH
50 44 | DBOJIOLIMOHHOE MMPOMCXOXKICHUE YETTIOBEKA
24 20 | Pa3Ho0OOpa3ue KMBOTHBIX
— 51, | 45 |Dramnbl 3BOIOLINY YETOBEKA
25 21 | CpaBHeHUe CBOICTB OpraHu3Ma yejoBeKa 5
U KUBOTHBIX
53 46 | YesnoBeyecKue pachl, UX POACTBO U MPO-
26 22 | Pa3aMHOXeHME XUBbIX OPraHU3MOB HCXOXICHNE
27 | 23 |VHnuBunyanbHoe passuTHe 54 | 47 |YenoBek KaK XHUTeIb 61OChEPhI U €TO
28 24 | OGpa3oBaHuUe MOJIOBBIX KIETOK. Meito3 BJIMSTHUE HA TIPUPOAY 3eMIIH
29 25 | 3yueHue MexaHM3Ma HACJIEACTBEHHOCTH 55 — | OGo6IIeH e U cUcTeMaTH3aIMS U3YYeH-
30 | 26 |OcHOBHbBIE 3aKOHOMEPHOCTH HAC/IEIOBA- HOro Marepuaja (riasa 4)
HUSI TPU3HAKOB Y OPraHMU3MOB T'naBa 5. 3aKkoHOMepPHOCTH B3aUMOOTHOIIEHHIA
31 27 | 3aKOHOMEPHOCTU U3MEHUYMBOCTHU. Opranusmos u cpenpi (14 1)
JI.P. Ne 3 «BbIsiBNeHME HacIeJCTBEHHBIX 56 48 | Ycnosust xu3Hu Ha 3emite. Cpebl XKU3HU
Y HEHACJIEACTBEHHBIX PU3HAKOB y pa- U 9KoJIornyecKue haKkToph
CTCHNN PasHbIX BUIOB> 57 49 | O6uMe 3aKOHBI IeiicTBUS (HaKTOPOB cpe-
32 28 | HenacnencTBeHHast UBMEHUMUBOCTb. IIbI HA OPTaHU3MBI
0 o
JLP. Ne 4 «Msyuenne usmeHunsocTH 58 50 | [Ipucnoco61eHHOCTh OPraHU3MOB K Jeii-
¥ OpraHusMoB> CTBUIO (haKTOPOB CPEIbI
33 29 | OCHOBBI CeNeKLIMN OPTAHU3MOB 59 51 | BHOTHYCCKH® CBAI3M B IPUPOIE
34 — | O6oOIIIeHN e ¥ CUCTEMaTH3aIIusI N3yJeH- 60 52 | Tonymsimmu
HOTOo Matepuaia (riasa 3)
61 53 | ®yHKIIMOHUPOBAHKE TOMYJISILIUN B TPU-
T'naBa 4. 3aKOHOMEPHOCTH MPOMCXOKIAEHHUS U PA3BUTHS pome
Ku3HU Ha 3emite (21 v)
62 — |JI.P. Ne 6 «O1ieHKa Ka4yecTBa OKpyXaro-
35 30 |IIpencraBieHust 0 BOSHUKHOBEHUH XU3- e cpenED
HU Ha 3eMJie B UCTOPUY €CTECTBO3HAHUS
63 54 | CoobuuecTBa
36 31 | CoBpeMeHHbIE TIPEACTaBIeHNUST O BO3HUK-
HOBEHMY XU3HU Ha 3emiie 64 55 | BuoreoiieHoO3bl, 9KOCHCTEMbI U Brochepa
37 32 | 3HayeHMe POTOCHHTE3A U GUOIOTHYE- 65, | 56 |Pa3Burue 1 cMeHa GHOLICHO30B
CKOT0 KPyroBOpOTa BEILIECTB B Pa3BUTUU 66
KU3HU 67 57 | OCHOBHBIE 3aKOHBI YCTOINYMBOCTH KUBOI
38 33 | Dramsl pa3BUTHS XU3HU Ha 3emre TIPUPOJIbI
39 34 | Vizeu passurus opranuueckoro mupa 68 58 | Dkonornyeckue mpodiaemMsl B 6uocdepe.
B GHOJIOIMK OxpaHa pUpPoOIbI
40 | 35 |Yapns JapBuH 06 3BOJIOLMY OpraHUYe- 69 — | Obob1LenHe 1 CHCTEMATH3ALUA M3YYeH-
CKOTO MHpa HOro MaTepuaa (rasa 4)
41 36 | CoBpeMeHHbIe IPEACTABICHUS 00 9BO- 3akmoyenue (14)
JIIOLIMU OpPraHUYECKOro Mupa 70 [ — [ HTOroBbIit KOHTPOJIb 3HAHUT
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Moypo4iHoe naaHupoBaHue
Ne HNara
- | MPOBEICHUA | Tema ypoka Tun TexHosioruu Pemaemie Brbl nestesrocTH Tlaaiupyembie pesyasTaThI KommenTapuii yuurens
ypo w YpPoka TpodIemMbl (3J1IeMeHTBI coepKaHUs, KOHTPOJIb) puiLyd
Ka | mnan | dakr IIpenmeTHbie Meranpeamertnbie YY/]I JInunoctabie YY]I
1 2 3 4 5 6 7 8 9 10 11 12
I'nasa 1. O0mue 3aKOHOMEPHOCTH Ku3HH (5 9)

1 Buosno- Vpok |3mopoBbe- | CyiecTByeT Jiu DdopMupoBaHUE Y yJaIIUXCS YMEHUIM Hayuutbcst naBathb onpenene- | Ilosnagameavnsie: padbotath ¢ paznui- | PopmMupoBaHue
rvsi — Ha- |OTKpPbI- | cOepexe- pasanyre MeXIy | OCTPOSHUS M Pean3allii HOBBIX 3Ha- HUSI TIOHSITUI: cucmema 6uo- | HBIMA UCTOYHUKAMK HHDOpPMALIMKM, | ¥ pa3BUTHE T10-
yKa 0 XU- | THsl HMSI, IPO- | €CTECTBEHHOM HU#1 (TOHSITHIA, CITOCOOOB AEUCTBUI): N02UMeCKUX HAYK, 60MAaHUKa, |BBIIESTD IJIABHOE B TEKCTE; CTPYKTY- | 3HABATEJIbHOTO
BOM MHpE |HOBOTO |OJeMHOro, |MCTOpHei M OMO- | KOJUIEKTMBHAsI paboTa — MOCTaHOBKA 300102us, Ouon02Us Heaogeka, | pUpoBaTh ydeOHBI MaTepuai; Kjiac- | MHTepeca K n3-

3HaHUs | pa3BuBailo- |Jyorueit? Yro y4eOHOI1 3a1au Ha OCHOBE COOTHECEe- MUKpobuoaoeus, upycoaoeusi, | cuuIUpPoBaTh OOEKTHI HA OCHOBE YYEHUI0 OMOJIO-
1iero ooyye- | Ha3bIBAIOT KMBOM | HUSI TOTO, YTO Y€ U3BECTHO U YCBOCHO, MUKOAO2US, CUCIeMAMUKA, onpeieIeHHBIX KPUTEPUEB; 1aBaTh MM, HPABCTBEH-
HUSI npuponoii? ITo- M TOTO, 4TO €llle HEM3BECTHO, OTpe/ie- yumonoeus, 2eHemuKa, 3k0- | OripeaeIeHus OHSATUIA. HOT'O OTHOILIEHHUSI
yemy OMOJIOTHIO JieHue OMOJIOTUM KaK HayKH O XU3HU noeust, meduyuna, azponomus, | Pecyasmuenste: YopMyIMpoBaTh LeIb | K IPUPOE; TO-
Ha3bIBAIOT KOM- BO BCEX €€ MPOSIBICHUSIX, U3yYECHHE AHCUBOMHOBOOCMEB0, CeAeKyUsi, |YPOKa U CTaBUTh 3aau, HEOOXOAU- | HUMaHUeE MpaK-
TJIEKCHO HayKoM? | GMOJIOTMYECKUX TEPMUHOB; TPYIIIIOBast OuomexHonoeus, ueuena, MblI€ JUTSI €€ IOCTUXKEHMS; TNITAHUPO- | THYEeCKOM 3HaYM-
paboTa — aHAJIU3 U OLieHUBaHKEe MHGDOP- oxpana npupoovt, Kyabmu- BaTh CBOIO AESITEJIbHOCTh U MPOTHO- MOCTHU GUOJIOTHH
MalliH, oTIpeieSieHue MecTa OuoJornye- 6uUpOBaHUEe; HA3bIBATD U Xa- 3UpPOBATh €€ Pe3yJIbTaThl; PAbOTATh KaK HayKH O XH-
CKUX 3HAHUI B )XM3HU Y€JI0BEKA, NX BaXK- paKTepU30BaTh Pa3INUYHbIE MO TIJIaHY, CBEPSITh CBOU ICHCTBUS BBIX OpraHM3-
HOCTH JUIsI XU3HEACSITETbHOCTH, OTBETHI Hay4Hble 00;1acTH OGMOJIOTUH; | C LEJIBIO U, TIPU HEOOXOAMMOCTHU, UC- | MaX; OCO3HAHUE
Ha BOIIPOCHI, MPEUTOKEHHBIE YUUTETIEM; XapaKTepu30BaTh POJIb OMO- | MPABJISATH OLIMOKKU CAMOCTOSITENIBHO. | TOTPEOHOCTH
caMoCTosITe/IbHast paboTa — 3aIoJHe- JIOTUYECKUX HAYK B IPakTu- | Kommynuxamuenste: CTpOUTDH peueBbIC | K TOTOBHOCTH
Hue Tabauisl «Bbruonornueckue HaykKu YeCKOM IeSITeIbHOCTH JIIOJIEH | BbICKa3bIBaHMs B YCTHOI hopMe; ap- | K caMooOpazoBa-
M TIPEAMET UX U3YUEHUsT»; UHIAUBUIYATb- TYMEHTUPOBATh CBOIO TOUKY 3PEHMsI; | HUIO, B TOM YKC-
Hasl paboTa 1o BEIOOpY JOMAIITHETo 3a1a- Y4acTBOBAThb B KOJJIEKTUBHOM O0OCY-  |JIe M B paMKax
HUSI U3 TIPEATIOKEHHOTO yUUTeIeM KIEHUU MpobieM CaMOCTOSITEJb-
HO 1eSTeNbHO-
CTU BHE ILIKOJIBI;
cTpeMJIeHUEe
K Y4acCTHIO B TPY-
JIOBOVA IeATelb-
HOCTH B 00J1aCTH
MeIULMHBI, OMO-
TEXHOJIOTUH

2 Mertonst | Ypoxk | 3mopo- B ueMm 1ieHHOCTH DopMHpoBaHKe Y yUAITUXCS AESATENb- Hayuutbcst naBats onipene- | Iloznasameavnvte: padoratsb ¢ pasnud- | DopmupoBaHue
6uoJ10- obuie- |Bbeche- METO/1a CpaBHe- HOCTHBIX CITOCOOHOCTEN 1 CITIOCOOHOCTEM JICHUsI TIOHSITUIL: noaesble HBIMU UCTOYHUKAMU MHDOPMALIUM, |1 pa3BUTHE TO-
TMYECKHUX |METO- | pexXeHUs, HMS JUIST HAYYHBIX | K CTPYKTYPUPOBAHUIO M CUCTEMATU3ALIMK WJIN AabopamopHbie uccaedo- | BBIIESTD IJIABHOE B TEKCTE; COCTaB- | 3HABaTEJIbHOTO
Huccieno- | Iojo- | mpobieM- HCCIe0BaHUIA? M3Y4aeMOoro MPeMETHOTO COIePKaHUS: eanusi, Habniodenue, onuca- JISITB IU1aH naparpada; CTpyKTypu- MHTepeca K U3-
BaHMUIA ruye- |Horo, pa3- | KakoBbl paznuuusi |KoOJIeKTUBHasi pabota — o0CyXieHne Hue, usmeperue, cCpagHeHue, poBaTh YUeOHbBII MaTepua; Kiac- Y4eHUI0 O1oJI0-

CKOW  |BMBAIOLIEro |MeXIy HaGJiome- |IOMAIIHEro 3afaHusl, ONpeaeieHe IKCHepuMerm, WU Onbvim, cudumpoBaTh 0ObEKThI HA OCHOBE MU, HAYyYHOTO
Ha- 00y4YeHMsI, |HUEM M 9KCIepu- |TPpoOJIeMbl U 1IeJTM Ha pa3HbIX dTarnax Modeaupoganue, ucmopue- ONpeieIeHHBIX KPUTEPUEB; TaBaTh MMPOBO33PEHUS;
npaB- |rpynmnoBoii |meHtom? [Touemy |ypoka, udydyeHue GUOJOTHUECKUX TEP- CKuil Memod, ananus, cunmes, | ONpeneeHus MOHITUIA. MOHUMaHue
JIEHHO- | IeSITeJIbHO- | IPOTUBOpeYne MMHOB, BBISIBJIEHUE LIEHHOCTU METOoIa 0006wenue, knaccugukayus, | Peeyaamuensie: hopMynupoBaTh Leb | POk OUOJIOTH-
cTH CTH, MHTEP- | MEXIY TEOpHEii CpaBHEHUSI TSI HAYYHBIX UCCIIEIOBAHUIA; cucmemamu3ayus, Cmamu- YpOKa M CTaBUTh 33724, HEOOXOOU- | YeCKUX TEOPHIA,
aKTUBHBIE  |¥ (PaKTOM — 3TO rpyrmmoBasi pabota — aHaJIM3 U OLIeHUBa- cmuka, MUKpOCKORUSL, Me4e- | MbIe JUTSI €€ TOCTVDKEHUST; TUTAaHUPO- | WACH, TUTIOTEe3
NBIKYILAST CHJTA Hue nHdOpMaInK, 3aroJIHEHNE CPaBHU- Hue; OOBSICHSITh HAa3HAYEHHE | BATh CBOIO IESITEIbHOCTD U MPOTHO3K- | B (hOPMUPOBa-
Hay4YHOTO MMO3Ha- | TeJIbHOM Tabuiibl «OOLIMe U YacTHbIe METOJIOB UCCIIEIOBAaHUST pOBaTh ee Pe3yJbTaThl; MPEICTABISATh | HUU €CTECTBEH-
Hus? KakoBa posib | METOIBI MCCIEIOBAaHNS B OMOJIOTHN»; B OMOJIOTHY; XapaKTepu30- pe3ynbTaThl paboTHI. HO-HayIHOI
6uosiornu B Gop- | MHAMBUIYabHAsI paboTa 10 BbIGOPY BaTh U CPaBHUBATD 001LME Kommynuxamuensie: CTpouTh peye- KapTUHBI MUPA;
MUPOBAaHMM Hayy- |JOMAIIHETO 3aaHusl U3 MPEIOXKEHHOTO 1 YaCTHBIE METOJIbI O1OJIO- Bble BbICKa3bIBaHMSI B YCTHOI hopme; | cTpeMiieHue
HOTO MHUPOBO33pe- | yuyuTeaeM TMYECKUX MCCIIeI0BAHUIA; 3aJ1aBaTh BOMPOCHI; apTyMEHTUPOBATh | K Y4acTUIO B TPY-
Hus? Kakyto poib OOBSICHSITH 3HAYEHUE OMOJIO- | CBOIO TOUKY 3PEHMSI JIOBOWA JIeATeNb-
UrparoT OUOJIOTHU - YU ISl 00ecTeueHusl yCTom - HOCTHU B 00JIaCcTH
YyecKue Teopuu, YUBOT'O Pa3BUTHS TIPUPOIBI MEAMLIMHBI, 610~
WIeU, TUTTOTE3b U BCETO YesIoBevYeCTBa TEXHOJOTUH
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1 4 5 6 7 8 9 10 11 12
B hOpMUPOBaHUY
€CTeCTBEHHO-Ha-
YUYHOM KapTUHbI
mupa?

3 O61me Ypok |3mopoBbe- | Urto o61ero DopMUpOBaHUE Y YUalLIUXCS IESITENb- Hayuutbcs naBath onpe- Ilo3nasameasnoie: pabotath ¢ paznud- | DopmupoBaHue
cBoiicTBa |0OIe- |cOepexe- U B YEM PA3IM4Msl | HOCTHBIX CIIOCOOHOCTE M CIOCOOHOCTE IIeJIEHUsI TIOHSATHIA: 6uo- HBIMU UCTOYHUKAaMU UH(DOpMaLMK, | ¥ pa3BUTHE M0-
JKUBBIX Op- | METO- | HMS, IPO- | MEXKIY XXKUBOW K CTPYKTYPUPOBAHUIO U CUCTEMATU3ALIMU Jo02uteckoe pasHoobpasue, BBIICJISITh TJIABHOE B TEKCTE; CTPYKTY- | 3HABATEJILHOTO
aHU3MOB |10JIO- |OJEMHOrO | M HEXMBOM NMPU- | U3y4aeMOro NMpeIMETHOIO COlepXKaHUsI: o0uue ceolicmea icueoeo, pUpOBaTh yYeOHBII MaTepuai; Kjiac- | MHTepeca K U3-

rude- | oOyueHwms, |pomoit? Kakumm KOJIJIEKTUBHAsSI paboTa — o0CyXneHne 00MeH ewjecms, pasmHouce- | CUOUIIMPOBATh OOBEKTHI HA OCHOBE YYEHUIO OMO0JIO-
CKOil | pa3Bu- CBOWCTBaMM 00- JIOMAILIHETO 3a1aHusl, OnpeaeaeHue Hue, camogocnpousgedenue, |ONPEIEIEHHbIX KPUTEPUEB; 1aBaTh MU, HPABCTBEH-
Ha- BaIOILIETO JIalatoT XMBbIE MpOOGJIEMBI U LIEJIM Ha Pa3HbIX ATanax HacaedcmeeHHOCMb, U3MeH- | OTIpeNieNIeHUsT TIOHSITHIA. HOTO OTHOLICHUS
npap- |oOy4yeHust, |opraHu3Mbl? YeM |ypoka, BHIIIOJIHEHUE TECTOBbIX 3aJaHUA, uueocmo, pasopaxcumocms, | Peeyaamuenste: hopmynuposarth Leib | K MPUPOJE;
JIEHHO- | TPYIITIOBOM | OTJIMYAIOTCS TIOHSI- | IPEIOKEHHBIX YUUTENIeM, CPaBHEHUE 3601104 uUs, OUCKPemHOCMb; | YPOKa M CTaBUTD 3aaul, HEOOXOIU- | OCO3HAHUE KU~
cTH NIeSITENIbHO- | TUSI pocm VI pa3éu- | pe3yJibTara ¢ 3TaJOHOM, COCTaBIEHUE MPUBOIUTH IPUMEPHI Pa3- | Mble Ul €€ JOCTUXKEHUS; IUIAHUPO- | BOM MPUPOJIBI
CTH, UHTep- |mue? Kakue BHe- |aJropuTMa MUCIpaBIeHUs OLIMOOK; IPaKMMOCTHU Y PAaCTUTENb- | BaThb CBOIO JIESITEIbHOCTD U MIPOTHO- | KaK CIIOKHOOP-
aKTUBHbIE | IlIHME BO3CUCTBUS | TPYIIIOBas paboTa — U3yyeHue 61oso- HbIX OPTraHU3MOB; Ha3bIBaTh |3MPOBATH €€ PE3YJIbTaThl; paboTaTh raHW30BaHHOM,
MOTYT YCKOPUTh TMYECKUX TEPMUHOB, BbIIEIEHME OOLIMX U XapaKTepu30BaTh MPU3HA- | IO MJIaHY, CBEPSITb CBOM JAEHCTBUS COMOJYMHEHHOM
WY 3aMeUTUTh CBOICTB XXMBOTO HAa KOHKPETHBIX MTPUMe- KU >KUBBIX CYIIECTB; CPaB- | C LEJbIO 1, IPU HEOOXOIUMOCTH, UC- |1 uepapxude-
pocT opraHusma? | pax, 3arnojHeHue Tabauibl «Kpurepun HMBATb CBOMCTBA KUBBIX MPaBJISATh OLUMOKU CAMOCTOSITENIBHO. | CKOI CUCTEMBI
(IpU3HAKK) XKUBOTO»; MHAWBUIYaTbHAsI OpPraHU3MOB U TeJ HEXUBO | Kommynuxamuensie: CTpouTb peyeBble
paboTa 1o BbIOOPY TOMALLIHETO 3aJaHUs MPUPOJBI, eJIaTh BBIBOABI; | BBICKA3bIBaHUS B YCTHOM (hopme; ap-
13 TIPEIUIOKEHHOTO yYHUTeIeM XapaKTepHu30BaTh XKUBbIC TYMEHTUPOBATh CBOIO TOUKY 3PEHUSI;
OpraHU3Mbl KaK OTKPBITBIE | y4yacTBOBAaTb B KOJUIEKTUBHOM 00CY-
OMOJIOTUYECKHUE CUCTEMBbI; | KASHUM MPoGieM
MPUMEHSTh OMOJOrMYECKIe
3HaHUS LI OObSICHEHUS
00LIMX CBOWCTB XKUBBIX Op-
raHU3MOB

4 Muoro- Ypok | 3mopo- MoxHo jiu coria- | DopMUPOBaHUE Y YUALIUXCS ESITEb- Hayuutbcst naBath onpene- | Ilosnasameavnsie: pabotath ¢ pasnuy- | DopMupoBaHue
obpasue obure- |BbecOe- CUTBCSI C yTBEP- HOCTHBIX CITOCOOHOCTEI M CITIOCOOHOCTEI JIEHUS TIOHSITHIL: 6uocgepa, | HBIMU UCTOYHMKAMU MHGOPMALMK; | M pa3BUTHE TO-
dopM xu- |MeTo- | pexeHus, KIEHUEM, YTO K CTPYKTYPUPOBAHUIO M CUCTEMaTU3aluK1 Jcusas cucmema, Wi 6uo- CpaBHUBATh U KJIacCU(DULIMPOBATb, 3HaBaTEJIbHOTO
BBIX Opra- |[oJio- |Tmpo0sieM- | XHU3Hb Ha 3eMIie M3y4aeMoro MpeIMEeTHOTO COIepKaHUs: snoeuveckas cucmema (6uocu- | cCaMOCTOSITEIBHO BBIOMpPAst KpUTEPUM | MHTEpeca K 13-
HU3MOB rMye- |HOro, pa3- |cyuiecTByer B ¢hop- | caMocTosiTeNIbHast paboTa — onpene- cmema), CmpykmypHsie ypoeHu | 17151 yKa3aHHBIX JIOTUYECKUX orepa- y4EHUI0 6100~

CKOIl  |BMBAIOLIETO |Me 3KOCUCTEMBbI?  |JIEHME LieIU YpoKa, U3y4eHue Oroo- opeanuzayuu ycusHu (Moaexy- | LMit; COCTABIIATH IUIaH naparpada; MU, JIEMEHTOB
Ha- obyuenust, | Kakue ypoBHu TMYECKUX TEPMUHOB, XapaKTEePUCTUKA ASAPHBLLL, KAeMOUHbLI, OP2aHU3- | CTPYKTYPUPOBATh YUEOHBIN MaTepuall, | 9KOJIOTMUeCKOi
MpaB- |IPyIIOBOil |OpraHu3auuu pacTUTELHOIO OpraHM3Ma Kak 61o- MEHHbLIl, NONYAAUYUOHHO-8U~- | IaBATh OIPE/IeNICHUS] TOHSATHIA. KYJIbTYDBI; TIOHU-
JIEHHO- | IESITENIbHO- | KMBOM MPUPOIBI | CUCTEMBI C TOMOLIbIO UJUTIOCTPATHB- doeoii, buozeoyenomuueckuii, | Pecyasmuensie: HopMynmmpoBaTh MaHue MpaKTh-
CcTH CTU, UHTEP- |M3y4aeT OUO0JI0- HOTo MaTepuaa yueoHuka (puc. 4), buocgepHblit); pa3auyaTh 1IeJIb ypOKa U CTaBUTh 3a7aui, He- YECKOM 3HAYM~
akTuBHble | rus? Ha kakoit BblIEJIEHNE OCOOCHHOCTEI BHELTHETO YeThIPEe CPEe/Ibl XKU3HU B OMO- | 0OXOIUMBIE TSI €€ JOCTUXEHMSI; MOCTH OUOJIOTUN

OCHOBE MTOCTPOEHO
paznuure MeXmy
CTPYKTYPHBIMU
YPOBHSIMU Opra-
HM3aLUU XU3HU?
IMouemy cucreM-
HbII TTOAX0/ OKa-
3bIBAET BIUSHUE
Ha hopMupoBaHue
1IEJIOCTHOTO OTHO-
LLIEHUS K XUBOW
npupone?

U BHYTPEHHETO CTPOEHMSI OPTaHU3MOB
B 3aBUCUMOCTH OT CpeJlbl OOMTaHMUSI;
KOJIJIEKTUBHAsI paboTa — aHAIU3 TaOIu-
116l «KOMITOHEHTHI U SIBJICHUSI OCHOBHBIX
YPOBHEIi opraHu3anuu xu3Hu» (c. 17, 18
y4yeOHMKa), OTBETHI HA BOIPOCHI, MPel-
JIOXKEHHbBIE YUUTEIEM; UHANBULYATIbHAS
paboTa 1o BIOOPY AOMALIHETo 3aJaHus
U3 MPEIIOKEHHOTO YUUTEIEM

cdepe; xapakTepu30BaTh
CTPYKTYpHbBIE YPOBHM Opra-
HU3aLUUU XU3HU; OLEHUBATh
KOMITOHEHTBI U SIBJICHUSI
OCHOBHBIX YPOBHEI OpraHu-
3aLlUM KM3HU; OMUCHIBATh
OTJIMYUTEIIbHbIE OCOOEHHO-
CTHU TPENCTaBUTENIEN Pa3HBIX
LAPCTB >KMBOU MPUPOJIBI;
OOBSICHSITD Pa3INYUsl MEXIY
TUIPOOMOHTAMU, a9POOOH-
TamMH, 31aGpoOUOHTAMU U IH-
I0OMOHTaMU

IJIAHUPOBATh CBOIO JIESITEIBHOCTD

M TIPOTHO3MPOBATh €€ Pe3yJIbTaThl; ca-
MOCTOSITEJIBHO BBIIBUTATh BAPUAHThI
PpelIeHUsI TOCTaBICHHbIX 33134 U BbI-
OupaTth CpeaCcTBa IOCTUKEHUS LIEU.
KommyHnuxamusnsie: CTpouTb peye-
BbI€ BbICKa3bIBaHUSI B YCTHOI1 hopme;
a/IeKBaTHO UCII0JIb30BaTh peYeBble
CpenCTBa A apTyMEeHTALUK CBOEH
MO3ULIMH; CPAaBHUBATb Pa3HBIE TOY-
KM 3pEHUSI, apryMEHTUPOBATH CBOIO
TOYKY 3pEHMs, OTCTaUBATb CBOIO TO-
3ULIMIO

KaK HayKH O XH-
BBIX OpraHm3-
Max; OCO3HaHUe
MOTpeOHOCTHU

Y TOTOBHOCTH

K caMmoo0pa3oBa-
HUIO, B TOM YKC-
Jie ¥ B paMKax
CaMOCTOSITE b~
HOI 1esITeNbHO-
CTH BHE IIIKOJIBI;
cTpeMJieHUe

K y4acTHIO B TPY-
JIOBOWA JIesITeNb-
HOCTH B 00J1aCTH
MeIULUHBI, O1O-
TEXHOJIOTUH
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