[. M. Abimumr, O. B. CabauHa

MOAOTUSI

NpeameTHas AMHUA NO BUOAOTUM
noa peaakuuei A. K. beasesa u I M. Abimwinua

 BA30BBIA
~ YPOBEHb




[. M. AbIMLLUMLL
O.B. CabauHa

YyebHoe nocobue
AAS ODLLLEOBPA30BATEAbHbIX

e

OPraHM3ALIMA

7

ba3oBbi
YPOBEHb

Mockea
«MpoceeweHne»
2018

P Lo e S




YK 372.8:57 16+
BBK 74.26

1188

1388

Jpivimmnn, I, M.

buonorus. Paboune nporpammel. 10—11 ximaccsl : yueb. nocodbue misd ooue-
obpasoBar. opraHusauumi : 6a3oselii yposenb / I M. Jemvuun, O. B. Cabmu-
Ha. — M. : IIpocsemenne, 2018. — 47 c.: wn. — ISBN 978-5-09-058678-8.

TMoco6ue comepXuT padouyio MporpaMMy Kypca obiiieii 610loriy B cTapiiei IKoe Ha 6a30-
BOM YPOBHE, KOTOpasi Jieria B OCHOBY yu4eOHUKOB «buosiorus. 10 knace» u «Buonorus. i1l kmace»
mon penakuveit akamemuka JI. K. bensesa u npodeccopa I M. IpiMumnna (M.: ITpocseuienue,
2018 w mocnenyromue m3naHus). [TocoGue ampecoBaHO YUYUTEISIM OOIICOOPA30BATEIBHBIX Op-
raHu3anun.

IIporpamMMa cooTBeTcTBYyeT TpebGoBaHusM DenepaibHOTO rOCyIapCcTBEHHOro obpa3oBaTeib-
HOro cTaHapTa CpeOHero obiero oO6pa3oBaHMsI.

VIK 372.8:57
BBK 74.26

ISBN 978-5-09-058678-8 © WsaznarenbcrBo «IIpocsemenue», 2018

© XynoxectBeHHOe oG OpMIEHUE.
UznarensctBo «[TpocBemenue», 2018
Bce mpaBa 3auidilieHbl



NMOACHUTEJIbHAA 3ANMUNCKA

Ipemnaraemasa padouast mporpamMma peaausyercs IpU UCIIONb30BaHUN YICOHUKOB
«buonorug. 10 kinace» u «buosorus. 11 knace» nmon penakuueri akagemuka JI. K. be-
ngesa u npogeccopa I M. Ipimmuina. Tlporpamma cocraBieHa B COOTBETCTBUM
¢ TpeObOBaHUAMU K pe3yabraTaM CpenHero 00I1Iero o0pa3oBaHUsI, YTBEPKIEHHBIMU
DenepaibHLIM TOCYIAPCTBEHHBIM 00pa30BaTE/IbHBIM CTAHIAPTOM CpPEIHEro obiie-
ro oOpa3oBaHUA.

ITporpamMma pa3paboTaHa ¢ y4€TOM aKTyaJlbHBIX 3a4a4 OOy4eHUsI, BOCITUTAHUS
U pa3BuTusa oOydaroinuxcs. I[lporpamMma y4uTBIBAET YCIOBHSI, HEOOXOINMMEIC UISI
pPa3BUTUSL JTUYHOCTHBIX M TIO3HABATEAbHBIX KAueCTB OOYYaIOIIMXCS.

[TporpamMMa BKIIOYAET 00S13aTENIBHYIO 4acThb y4eOHOro Kypca, U3J0XKEHHYIO
B «IIpuMepHOi OCHOBHOM 0Opa30BaTENbHOM IIporpamMMe o OMOJOTrMM Ha YPOBHE
cpegHero obdiuero obpaszoBaHusl» UM paccuutaHa Ha 70 gacoB. B mporpamme co-
NEePXUTCS TIPUMEPHBINA MEPEUCHb J1abOPAaTOPHBIX M MPaKTMYEeCKUX paboT, HE Bce
U3 KOTOPBIX 00S13aTEIbHBI [JISI BHIIIOJHEHUA. YUWUTC/Ib MOXKET BbIOpaTh U3 HUX Te,
JUISL TIPOBEOEHUSI KOTOPBIX €CTh COOTBETCTBYIOIIME YCJIOBHSI B ILIKOJE.

OcBoeHHE IIporpaMMbl 1O OHOJIOIMU OOCCICUYUBACT OBJIAACHHUE OCHOBAMU
y4eOHO-UCCIEA0BATENbCKOM JEATENbHOCTA, HAYYHBIMU METOHAMM PEIIEHUS pa3-
JIMYHBIX TCOPETUYECCKMUX U TIPAKTUYECKHUX 3aaady.

WN3yueHne Ouonornv Ha 0a30BOM YpPOBHE OPHEHTUPOBAHO Ha OOecreYeHHe
00111e00pa30BaTENIbHON 1M OOLIEKYABTYPHOU MOATOTOBKM BBITTYCKHUKOB.

Ha 6azoBoMm ypoBHe usyueHue npeamera «buojiorusi» B yactd (HOpMUPOBaAHUS
y OOy4JarouMxcsi HAyIHOTO MUPOBO33PEHMSI, OCBOEHUST OOIIEHAyIHBIX METONOB,
'OCBOEHNMSA TIPAaKTUYECKOrO MPUMEHEHHsl HayYHBIX 3HAHMI 'OCHOBAHO Ha MEXIIPE/-
METHBIX CBSI3IX C npeﬂmeTaMH oﬁna(rren eCTGCTBeHHBIX MaTeMaTqucmx M ryma-
HUTAPHbBIX HayK.

_ Pabouas IporpaMma o GHOJIOFHH BmmqaeT cne,uyxomne pasaesibl:
i ¢ TlosiCHUTENBbHAS 3aMKCKA; B KOTOPOI YTOUHSIOTCS 06INUe LIy 06pa3oBaHus
- ¢ yuyéroM crienrpuky OUOJIOTMH Kak weGHoro TIpeaMeTa.

"¢ O0ImAas XapaKTepUCTUKA yqeﬁr-loro IIpenMeTa C OIpeneIeHUueM ieNeit M 3amay

€ro U3y4yeHwus. oqn el

e MecTto Kypca OMOJIOTHU B YHGGHOM TJIAHE. :

_.* Pesynbrarel ocBoeHUs1 Kypca OMOJIOIMU — JIMYHOCTHBIE, TPEIMETHBIC U MeTa-
MPEIMETHBIE.

o CollepxaHue Kypca Slé;on'omu.

e [ImaHupyeMble pe3ybTaThl M3Y4eHUsI Kypca GUOIOTHM.

» [IpumMepHOE TeMaTUUYECKOE IJIaHMPOBAHUE.




OBLUAA XAPAKTEPUCTUKA YHEBHOIO MNMPEAMETA

B cucreme eCTeCTBCHHO-Hay4yHOro oOpa3oBaHUsi Ouoiorusi KakK y4yeOHBIN
IIpeaMeT 3aHMMAEeT BaXXHOE€ MECTO B (QOPMUPOBAHUMU: HAYYHONH KapTUHBI MHUPA;
(GYHKIIMOHANBHOM TI'PAMOTHOCTH, HEOOXOAMMOM ISl IOBCCIHCBHOW JKM3HMU, Ha-
BBIKOB 37I0POBOro M 0€30MacHOro /UJisi 4eloBeKa M OKpyXkalolleir cpeabl obpasa
' JKH3HU; SKOJOTHIECKOTO CO3HAHMS; IEHHOCTHOIO OTHOIIEHMSI K KHBOW TpHUpOOE
U YEJIOBEKY; COOCTBEHHOM INO3ULIMM IO OTHOIIEHUIO K OMojorudeckoi mHgopma-
LUK, TIOJyYaeMOi M3 pa3sHBIX MCTOUYHUKOB. M3ydyeHHe OUOJIOTUM CO3HAET YCJIOBUSA
st GOPMUPOBAHUS VY OOYYAIOLIMXCS WHTEIUIEKTYAJIbHBIX, TPAXIaHCKUX, KOMMY-
HUKALMOHHBIX ¥ MHMOPMALMOHHBIX KOMIICTEHIIUIA.

HUsyuenue kypca «bBuonorusi» B cTapiiieil IIKOJC HANpaBICHHO Ha pELICHUE
CHEAYIONINX 3a0a49:

1) dopmupoBaHre CUCTEMbl OMOJOTMIECKMX 3HAHUI KaK KOMIIOHEHTA €CTeCT-
BEHHO-HAy4YHO! KapTHUHbI MUPA;

2) pa3BUTHUE JIMYHOCTU OOYYAIOIUXCS, UX UHTEIJIEKTYaJlbHOE W HPABCTBEH-
HO€ COBEpIICHCTBOBaHNHE, (POPMUPOBAHHE Yy HUX TYMaHHCTUYECCKHX OTHOIIE-
HUM 1 3KOJIOTMYECKU IeJIecO00pa3HOro MOBENEeHUsI B OBITY U TPYIOBOU JIEATENb-
HOCTHU;

3) BBIpaOOTKY MOHUMAaHUS OOLISCTBCHHONM NMOTPEOHOCTHM B PAa3BUTUM OMONIO-
ruu, a Takke GOpMHPOBAaHME OTHOLICHHMS K OHMOJOIMM KaK BO3MOXKHONM 06macTu
Oymymieli nMpakTUIEeCKON OesITebHOCTH.

IHenu OGuonoruyeckoro oOpa3oBaHUsS B CTapliei mKone (QOpMYJIMpYIOTCS Ha
HECKOJIbKMX YPOBHSX: INTOOAJbHOM, METAalpeIMETHOM, JIMIHOCTHOM U TIPEIMET-
HOM, Ha YpOBHE TpeOOBaHWI K pE3y/JbTaTaM OCBOEHUSI COIEPXKAaHUs MPEIMETHBIX
MpOrpamm.

ImoGasnbHbIe HEAU OMOJIOTrMYECKOro 00pa30BaHUs SIBJISIIOTCS OOIIMMHU IS OC-
HOBHOWM U CTaplied MIKOJBI U OMPEIessiioTC COUUaIbHBIMUA TPeOOBAHUIMM, B TOM
YUC/ie UBMEHECHUEM COLIMATIbHON CUTYallMM DA3BUTUSI — POCTOM WHGPOPMALIUOH-
HBIX NEpPEerpy3oK, M3MEHEHMEM XapakTepa M ChocoOOB OOIIEHUI U COLIMANBHBIX
B3aUMOJICVICTBUI (OOBEMBI M CIIOCOOBI MOJYYEHUST MHGMOPMALIUU MTOPOXKAAIOT P
0COOEHHOCTENM Pa3BUTUS COBPEMEHHBIX MOAPOCTKOB). Hamnbosnee nmpomyKTUBHBIMU
Ul PEUIeHHUs] 3a1ad PasBUTUSL TOLPOCTKA SBJIAIOTCS COLMOMOpAIbHAs Y MHTEN-
JIEKTyaJIbHasA B3POCJIOCTh. '

IToMuMo 3TOro, TIOOAIBLHBIE LIEIU (QOPMYIUPYIOTCS C YUETOM PACCMOTPEHUA
OMOJIOTMYECKOr0 00pa3oBaHUsl KaK KOMIIOHEHTA CUCTEMBI O0Opa30BaHMs B LEJIOM,
IIOSTOMY OHM SBJISIOTCA Hambosiee OOMMMM M CONUAIBHO 3HAYMMBIMH.

C y4yéTOoM BBIIIEHA3BAHHBIX IMOIXOMIOB ITIOOAJBLHBIMM LEISIMA OMOJIOTAYECKOIO
o0Opa3oBaHUs SIBJISIFOTCS:

° COIMANM3ANUA 00yJaIONIMXCH KaK BXOXICHUE B MUD KYJIBTYPbl U COLMAIIb-
HBIX OTHOLIEHUI, obecneurBalolliee BKIKUYECHUE YJAlUXCI B TY WJIM UHYIO TPYILTY




b0 OOHIHOCTE — HOCUTENISA €€ HOPM, LIEHHOCTEH, OpUEHTAlMi, OCBaUBAEMBIX
B IIPOLIECCE 3HAKOMCTBA C MUPOM XMBOW MNMPUPONHI;

° IPHOOIIEHHUEe K ITO3HABATCIbHON KYJIETYpPe KaK CHUCTCME IMO3HaBaTe/IbHbIX (Ha-
YYHBIX) IIEHHOCTEH, HAKOIUIEHHbIX 00IIECTBOM B cepe OMOJIOrMyeckoii Hayku.

[Tomumo 3TOTO, OMOIOrMUECKOEe OOpaszoBaHWE Ha CTapilell CTYIIEHW MPU3BAHO
obecrneyunTsb:

* OPUEHTAIMIO B CUCTEME S3THUUYECKHUX HOPM U LIEHHOCTEH OTHOCUTEIILHO Me-
TONOB, PE3YJIBTATOB U JOCTUXCHWUN COBPEMEHHOM OMOJIOrMYECKOM HayKH,

° pa3BUTHE TI03HABATEIbHBLIX KAUECTB JIMYHOCTU, B TOM YHCJIE ITO3HABATENb-
HBIX MHTEPECOB K U3YUCHUIO OOIINX OMONOTMYECKMX 3aKOHOMEPHOCTEU M CaMOMY
MPOLIECCY HAYYHOIO ITIO3HAHMS,

° oBJIAIeHME Y4YEOHO-TI03HABATEIbHBIMU M IIEHHOCTHO-CMBICJIOBBIMU KOMIIC-
TEHTHOCTAMHU )11 (DOPMUPOBAHUS TO3HABATENbHOI MW HPABCTBEHHOM KYIBTYDHI,
Hay4YHOI0 MUPOBO33PEHUS, 4 TAKXE METONOJOrMei OMOJOTHYECKOro 3KCIIEPUMEH-
Ta A 3JIEMEHTAPHBIMU METOAAMU OMOJIOTMYECKUX MCCIEIOBAHWN;

¢ hopMHUpOBaHME HKOTOTHYECKOTO CO3HAHUS, IIEHHOCTHOIO OTHOIUCHHS K XU-
BOW TIPUPOOE U YEIOBEKY.

MECTO KYPCA BMOJIOTN B YHYEBHOM TIJIAHE

KosinuecTBO yacoB, OTBOAMMOE HA M3ydeHHue OMOJIOTMM B CTapUIEl NIKOJIE,
3aBUCHUT OT YUEOHOrO IJIaHA, YTBEPKIAEHHOTO 00pa30BaTeJIbHOW OpraHMU3alivuci.
JanHnas pabouyas mporpamMma paccyuMTaHa Ha IIpoBelcHUE 1 9aca KJIACCHBIX 3a-
HSITUM B HENEIIO NPU U3YYEHUU IpeameTra B TeueHue AByX JeT (10 u 11 kmacchr).
O61ree unciao yueOHBIX 9acoB 3a 2 roga oOydeHus coctasiser 70 4, u3 Hux 3549
(149 B Henemo) B 10 kiacce, 3549 (1 4 B Hepgeno) B 11 knacce.

Kypcy OGuonoruu Ha CTYNEeHM cpeaHero oOuiero oOpa3oBaHUs MpPealiecTBYET
KypC OMONOrMM, BKIIOYAIOMIUM 3JIEMEHTapHBIE CBEOCHUST 00 OCHOBHBIX OMOJIO-
rmyeckux obbekrtax. CopepxaHue Kypca OUOJIOTMM B OCHOBHOM IIKOJIE CITY>KUT
OCHOBOM UIA M3Y4YEHUA OOIUX OMOJOrMYECKMX 3aKOHOMEPHOCTEH, Teopuii, 3a-
KOHOB, TMIIOTE3 B CTaplleil ImKone, rne ocoboe 3HAYEHME TIPHOOPETaIoT MUPO-
BO33PEHYECKUE, TECOPETUUECKUE IMOHATHUS. '

Takum oOpaszoM, conepxaHue Kypca OMOJIOrMM B cTaplieil mkoine 6oyiee IMmoj-
HO PpacKphIBAeT OOIIMEe OMONOTHYECKHME 3aKOHOMEPHOCTH, ITPOSIBIISTIONIMECS Ha
Pa3HBbIX YPOBHSIX OPraHM3allMy >XXKUBOUW MPUPOIBL.

PE3Y/IbTATbl OCBOEHUSI KYPCA BMONIOMUN

JlesiTenbHOCTh 00pa30BaTENbHOIO YUPEXAeHUsI 00LIero oopa3oBaHud B 0Oy4eHUHU
OMOJIOTMM B CPEAHEH ILIKOJIE JOKHA OBIThH HAaNpaBieHa HAa OOCTUXEHHE 00ydaro-
IIMMUCS CICOVIOMUX JHYHOCTHBIX Pe3yJsTATOB:




1) peanu3aliMio 3TUYECKUX YCTAHOBOK IO OTHOIUEHMIO K 6H0ﬂomqecxuM oT-
KPBITUSM, UCCICMOBAHUSIM U UX PE3YJIbTaTaM; B 54 :

2) MpU3HaHKEe BBICOKOM LIEHHOCTU XKMU3HU BO BCEX €€ TPOSIBICHUSIX, 3[I0POBBS
CBOETO U JIPYTHX JIONEH, pealu3alivio YCTAaHOBOK 310pOBOro o0pasa XW3HH;

3) cchopMUPOBAHHOCTE MO3HABATEABHBIX MOTUBOB, HAIIPaBJIEHHBIX Ha IIOJyde-
HWE HOBOTO 3HAHHUS B 00GJacTW GUONOTMU B CBS3U C Oymyiueil npodeccuoHalb-
HOM JEeATENbHOCTBIO WM OBITOBBIMM TIPOOJIEMAaMU, CBSI3AHHBIMU C COXPAaHEHUEM
COOCTBEHHOI'O 310pPOBbSl M SKOJOTMYECKOM 0€30MacHOCTH.

MeTtanpesMeTHbIMH Pe3yJIbTaTAMUA OCBOSHHUS BHIITYCKHMKAMH CTapIIel LIKO-
Jibl 0a30BOTO Kypca OMOJIOTUM SIBJISIOTCS: | |

1) oBnanenue COCTE]BJISIIOHLHMI/I HCCJICJIOBB.TGJ'[I::CKOI/I u HpoeKTHOH ,I[BS{TCJIBHO—
 CTH, BKJIOYAsti YMEHUSI BUIETD IPOOIEMyY, CTaABATh BOMPOCHI, BBIIBUIAaTh TUITOTESHI,
NaBaTh OMPENENIEHNs MMOHATHAM, KIaccu(pUIUpPOBaTh, HAOIIOAATh, TPOBOIUTH IKC-
CPUMCHTBI, JENaTh BBIBOAbI W 3aK/IIOYCHMS, CTPYKTYPUPOBATbH MaTepHal, 00b-
SICHAATD, JI0KA3bIBATh, 3aIlMIIATH CBOU Imen

2) yMeHUs pabdoTaTth C pa3HbIMU HCTOYHUKAMH GHOTOTMYECKOIT HHdgopmauuH
HaXO[IUTh 6H0ﬂomqecxyfo nHOPMAIIMIO B PA3NTUUYHBIX UCTOUHUKAX (TEKCTE y4eo-
HUKa, HAyYHO-IIONY/IAPHOM JMTEpaType, OMOJOTMYEeCKUX CI0BapsiX U CIIPABOYHU-
Kax), aHaJIM3UpOBAaTH M OLCHUBATH PIH(I)OpMaHH}O npeobpa3oBbiBaTh MHGOPMA-
LU0 U3 OIHOW (OPMBI B JAPYIYIO;

3) crIoCOGHOCTh BRIOUPATH I1CIEBBIC U CMBICTIOBHIE yCTaHOBKH B CBOMX JEHCTBU-
SIX M TOCTYIIKaxX IO OTHOLIEHHMIO K >KHBOH TIPUPOJIE, caoemy 3ﬂ0pOBb}0 Y 310POBBIO
OKpYXKaIoLINX; : _ |

4) yMeHMsI aJIEKBATHO MCITOJB30BATH PEUYCBHIC CPEACTBA JUIS JIUCKYCCHM U ap-
TYMCHTAIlMM CBOEH TO3MLIWHU, CPABHUBATDL pasHble TOYKU 3PEHUS, apryMeHTHpo—
BaThb CBOIO TOYKY 3PCHUS, OTCTaHBaTb CBOIO noanumo |

TIpeaMeTHBIMY pesyanaTam OCBOEHMSL BBIIYCKHUKAMU CTapmen 1KOJIBI
Kypca Ouosiorny 0a30BOr0 YPOBHS SIBJISIEOTCS: : -

1. B nosnasamenvuoil (unmennekmydnoHoil) cqbepe : R

* XapaKTePUCTHUKA COOEPXKaHUs OMOJIOTUYECKUX TEOPUl (KIETOYHAsA, SBOMIOLM-
oHHas Teopus [apBuHa); yueHus: BepHanckoro o 6uocdepe; 3aKOHOB MGH,I{GJIH
3aKOHOMEPHOCTEW M3MEHUYUBOCTHU; . BKJIaza BhI,HaIOH].HXC}I VYEHBIX B pasBmHe ono-
JIOTUIECKOU HAyKU; :

° BHIJIEJIEHME CYILIECTBEHHBIX IMPU3HAKOB OMOJIOTMYECKNX OOBEKTOB (KJIETOK:
PACTUTEJIBHBIX W JXMBOTHBIX, JOSAEPHBIX M SAECPHDLIX, IOJIOBBIX U COMAaTHMYECKMX;
OpPraHM3MOB. OTHOKJIETOYHBIX W MHOTOKJIETOYHBIX; BHIOB, 3KOCHUCTEM, OuOCOHEpHI)
U ripoueccoB (0OOMEH BENIECTB, Pa3MHOXEHHUeE, JeJIeHUEe KJIETKM, OIUIOAOTBOPEHUE,
NEUCTBUE MCKYCCTBEHHOIO M €CTECTBEHHOTO O0TOOpa, HOpMUPOBAHME TPUCTIOCOO-
JIEeHHOCTH, 00pa3soBaHME BUIOB, KPYrOBOPOT BEIIECTB W TIPEBPALICHUSI SHEPTrUu
B DKocucTeMax u ouocdepe);




* 00BsICHEHME PO OMoJorMM B (DOPMUPOBAHUU HAYYHOTO MUPOBO33PEHUSI;
BKJIala GMOJIOMMYECKUX TEOpUil B (DOPMUPOBAHUE COBPEMEHHOI €CTECTBEHHO-Ha-
YUHOU KapTUHBI MUpPA; OTPULIATEILHOTO BJIMSHUS aJKOTOJIsI, HUKOTUHA, HAPKOTU-
YECKMX BELIECTB HA pa3BUTUC 4YEIOBEKA; BJIUSIHUS MYTareHOB HAa OPraHM3M 4e-
JIOBEKA, HKOJIOTHUYECKMX (PAKTOPOB HA OPTaHU3MBI, IIPUIWH 3BOTIONWUN, U3MEHSE-
MOCTH BMIOB, HApYIIEHWI pa3BUTHsI OpPraHU3MOB, HACJ/IECTBEHHBIX 3a00JIeBaHUI,
MYTalMi, YCTOUYUBOCTU U CMEHBI 3KOCUCTEM;

* IPUBEICHME IOKa3aTeJIbCTB (apryMEHTALMsI) €IUMHCTBA XMBOW U HEXUBOU
TIPUPOIBI, POACTBA XMBBIX OPTraHM3MOB; B3aMMOCBS3€il OpraHU3MOB U OKpPYXalo-
IIEA cpeabl; HEOOXONMMOCTH COXpaHEHUS MHOrooOpasusi BUIOB; _

* YMECHUE T10JIb30BAThCS OUOJOTMYECKOU TePMUHOJOTHEN U CUMBOJUKON;

e pellleHUe 2JIEMEHTAPHLIX GUOJTOrMUYEeCKUX 3a[ad; COCTABICHUE 3JIEMEHTAPHbIX
CXEM CKpEUIMBAHMSI U CXEM IEPEHOCA BELIECTB M HEPruU B 9KOCHUCTEMAX (LIENU
MUTAHUA);

* QIIMCAaHME 0COOE BMIOB IO MOP(MOJIOrMYECKOMY KPUTEPHUIO;

* BRISIBJICHUE W3MEHYMBOCTU, NPUCIIOCOOJIECHMM OpPraHM3MOB K Cpene oOuTa-
HMSI, UCTOYHMKOB MYTarcHOB B OKpYyXarlleil cpene (KOCBEHHO), aHTPOMOTEHHBIX
U3MEHEHUI B 9KOCUCTEMAX CBOEH MECTHOCTU; U3MECHEHUI B DKOCHCTeMax Ha Ouo-
JIOTUYECKMX MOIENSX;

* CpaBHEHNE OMOJIOTMYECKUX OOBEKTOB (XMMWYECKWII COCTaB Tel XWUBOW U He-
KVBOW IIPMPO/BI, 3apoAbllla YEJIOBEKAa M JAPYIrMX MJIEKONUTAIOLIMX, IPUPOAHbIE
SKOCHCTEMbl U arpo3KOCHCTEMBl CBOCH MECTHOCTH), MPOLIECCOB (€CTECTBCHHBIN
M UCKYCCTBEHHBIM O0TGOpP, MOJNIOBOE U Oecrionoe pa3MHOXeHMe) U GOpMyJIHNpPOBKa
BBIBOZOB Ha OCHOBE CPaBHEHWSI.

2. B yennocmmuo-opuenmayuonmolil cghepe:.

° QHAJIN3 M OIEHKA DPA3NMYHBIX TMIIOTE3 CYLIHOCTM XU3HU, MPOUCXOXKICHMS
4yeloBeKa M BO3HUKHOBEHUS XXKU3HU, TIOOANBHBIX SKOJIOTUYECKHUX TIPOOIeM U ITy-
TEU WX pEIleHUs, TIOCICACTBUN COOCTBEHHOMN IEATEIBHOCTU B OKPYXAIOIIEH cpe-
ne; Ouosormyeckon mHGpoOpMalWy, MOAydYaeMol W3 pa3HbIX MCTOYHUKOB;

e OLICHKA 3TUYECKMX aCIIEKTOB HEKOTOPLIX HUCCIENOBaHMI B obiactu OMOTEX-
'HOJIOTUM (KJIOHUPOBAHUE, MCKYCCTBEHHOE OHHO,[[OTBOPGHHC HaIIpaBJIeHHOE W3-
MEHEHUE TE€HOMA).

~ 3. B copepe mpy@oeou OesimenbHOCmu.

* OBJIaICHUE YMEHUSIMU WM HaBBIKAMU ITOCTAHOBKM OMOJIOTMYECKMX 3SKCIEpPU-
MEHTOB U OOBSICHEHUSI UX PE3YJIBTaTOB.

4. B cghepe gpusuueckoii deamenvrocmiu:

¢ 000CHOBaHUE U COOJIIOAECHUE Mep MPO(MUIAKTUKU BUPYCHBIX 3a00JIeBaHMIA,
BPEAHBIX TIPUBBIYEK (KypCHME, YIIOTPEOJIEHUE alKOroJsi, HapKOMaHUs); TMpPaBHII
MOBENEHMA B OKPYXAaIoWIei cpene.




COLOEPXAHUE KYPCA BUOJIOITN

Buonorus Kak KOMMieKC Hayk O XXMBOW npupope

Buonorus kak KOMIUIEKCHasi HayKa, METONbl HAay4HOIO I1O3HAHMS, MCIIOJIb3Y-
emble B Ouonoruu. Cosepemennvie nanpaenenus ¢ Ouonocuu. Ponb Ouonorum B
dbOpMUPOBAHUN COBPEMEHHOW HAYYHOM KapTHHBI MUPA, MPAKTUYECKOE 3HAYEHUE
OMOJIOrMYECKUX 3HAHUIA. -

Bbronornyeckne CUCTEMBI KaK TMpeAMeT u3ydeHHus Ouonoruu. OCHOBHbBIE KpH-
TEPUU XUBOIO. YPOBHU OPraHU3aLMU XWBOW IPUPOIBIL.

CTpyKkTypHble U (PYHKLMOHANIbHbIE OCHOBbI XXU3HMU

MonexyasipHble OCHOBBI XM3HU. HeopraHuueckue BeliecTBa, WX 3HAYCHUE.
Ponp Boabl B cocTaBe XUBOUM Matepuu. OpraHnuyeckue BellecTBa (YIJIEBONBI, JIM-
MUABI, O€JIKW, HYKJIEMHOBBIE KHCIOTHI, AT®), ux crpoeHue U (pyHKuuu. buo-
IOJIMMEDEL. JIpyeue opeanuueckue eeujecmea KAemKu.

Knetka — cTpykTypHass W (DyHKIMOHalIbHAsl eluHMLA opraHusmMa. Llurtono-
rus, Meronsl nurojioruu. CoBpeMeHHasli KJeTouHass Teopus. KIleTKu Tipokapuor
1 sykapuoT. OCHOBHBIE YaCTM W OPraHOWILI KIeTKM, ux (pyHkmuu. CtpoeHue
U QYHKIUKA XPOMOCOM.

JKusHeneaTeabHOCTh KIICTKHU. MeTaﬁoﬂmM E)Hepre’mqecxnn U TIIACTUYECKUM
o6MeH. DOTOCUHTE3, XEMOCHHTES.

XpaHeHue, nepenadya U peaau3anmsi HaCIEACTBCHHON WHMOPMAIIUUA B KIICTKE.
I'enetnueckuii kon. T'eH, reHoM. buocunTe3 Oenka. lenomuxa. Bupycbl — He-
KjerouyHass opMa KM3HU, MEPbI MpOPUIIAKTUKYA BUPYCHBIX 3a00JieBaHUA.

OpraHusm

OpranusM — eIuHOE LIEJIOE.

OCHOBHEIE IIPOLIECCH], IPOUCXOMSAIINE B OpraHusMe. Peryasauusa GyHKIUHA op-
raHu3Ma, rOMEOoCTas. '

CaMOBOCITPOU3BEIEHUE OPraHU3MOB M KIIETOK. KIeTOYHBIN MUK MHTEpdasa
u penenune. Muto3 u Meiio3, ux 3HadeHue. CoMaTudeckyue M TI0JIOBBIE KIIETKH.
PasMmHoxeHne opranusMoB (0ecriosioe u 1osiosoe). Cnocobv: pasmHodiceHus y pac-
MEHUL U HCUBOMHBIX. F =L

VHAMBHUAYAIbHOE DPa3BUTHE opraHmsMa (oHToreHes). [IpHMUMHBI HapyIIEHUMH
pa3BuTus. PenponykTHMBHOE 3I0POBbLE YEIOBEKA; TIOCHEACTBUSA BIUSTHUS aJIKOTO-
JIsT, HUKOTUHA, HAPKOTUYECKMUX BEIIECTB HAa 3MOPUOHANBbHOE pPa3BUTUE YETTOBEKA.
Kusnenrnvie YUKAbL pA3HBIX ePYNA OP2AHU3MOS.

TeHeTrika, MeTONbI FeHETUKHU. [eHeTUYECKash TEPMUHOJIOIUA M CUMBOJIMKA. 3a-
KOHBI HacneactBeHHocTu I. MeHnenss. XpoMOCOMHasl TEOpUsI HACIEACTBEHHOCTH.
Onpenenenue mona. ClernjieHHOE C TIOJIOM HacJIeAOBaHHUE. i

I'enernka 4denoBeka. HaciencrBeHHbie 3a00€BaHMS UYCIOBEKA M WX IPEOYIIPEXK-
NeHue. DTUYECKUE acleKThl B 00JACTU MEIMIIMHCKON TeHETUKMU.




IT'eHotun u cpena. HeHacnencTBeHHasT M3MEHYUBOCTH. HaciiencTBeHHAst W3-
MEHYMBOCTb, MyTaumu., MyTareHbl, UX BIMSHHE Ha 3J0POBBE UEJIOBEKA. :

Homectnkaums U cenekumsa. Metonel cenexkimu. buotexHomorusi, e€ Harpas-
JICHUSI U TIEPCIICKTUBEl pa3BuTHs. buobezonacrocmo.

Teopua ssonouun

Pa3BuTre 3BOMIOLIMOHHBIX Wi, 3BomouroHHas teopust Y. Japsuna. Cunre-
TAYECKasl Teopusl 3Boiouuu. CBUOETEIBCTBA SBOMIOLIUM XKUBOM IIpuponbl. MUKpo-
IBOJIIOLIAST ¥ MakpoaBosolys. Bun, ero kputepuu. [lorynsims — 3jieMeHTapHas
EOMHMLIA SBOMIOUMUA. JIBMXKYILIME CUJIBI 3BOJIONVU, UX BIUSHMUE Ha TeHodOH Mo-
nynsiuuu. HamnpaBneHwus: 5BOMIOLIMMN.

Pa3Butue >XXusHu Ha 3emne

Tvnoressl npoucxoxaeHus: Xu3HU Ha 3emiae. OCHOBHBIE 3TaIlhl IBOIIOLNHU
OpraHuyeckoro Mupa Ha 3emse. MHoroo0Gpa3ue opraHuM3MOB KaK pe3yjbraT 3BO-
mouuu. IpuHumnel kiaccudUKalu, CUCTEMATHKA. :

CoBpeMeHHbIE TIPEACTABICHMS O IIPOMCXOXIEHUM YEJIOBEKA. DBOJIOLMA 4Ye-
JioBeKa (aHTpornoreHes). JIBmXKylnue cuabl aHTporioreHesa. Pachl 4ejoBeka, HX
IIPOUCXOKICHHE U EOUHCTBO.

OpraHuamMbl U OKpyXXalowasa cpega

Dxonornyeckme (GakTopel U KUX BIMSIHUE Ha opraHuambl. IlpucriocobiaeHus
'OPraHM3MOB K JIEHCTBHIO DKOJOrMYeCcKUX (haKTOpoB. DKoOJOTHYecKas HHUIIA.

Buoreonieno3. Bkocucrema. Pa3zHooOpasue skocucteMm. BsaumoorHoOmenus
MOMYIALMI pasHBIX BUIOB B 3KOCUCTEME. KpyroBopoT BemiecTB M TOTOK 3IHEP-
MU B 3KOCHUCTEME. YCTOMYMBOCTb M JMHaAMHMKa 3KocucreM. [locraencTBusi Baus-
HUS IEATETBbHOCTU YelloBeKa Ha skocucteMbl. CoxpaHeHHe OHOopa3HooOpa3usi Kak
OCHOBA YCTOMYMBOCTU SKOCHUCTEMBI.

Crpykrypa O6umocdepsl. 3aKOHOMEPHOCTH CyllleCTBOBaHUsI Ouochepsl. Kpyeo-
eopombl eeuwiecmas 6 ouocghepe.

Ponb yenoseka B Ouocgepe. [oOGaibHBIE aHTPONOIEHHBIE M3MEHEHMSI B OMO-
chepe. ITpobGaeMbl yCTOMYMBOIO pa3sBUTHSI.

Ilepcnexmuebl pazeumusi 6UON02UMECKUX HAVK.

MpumepHbIN NepeyeHb NabopaTopHbIX
U npakTudeckux pabor
(Ha BbIGOpP yuuTens)

1. Wcnonp3oBaHuE pa3jiMUHBIX METONOB ITPU M3YYSHUM OMOJOrMYECKUX O0Db-
CKTOB.
2. TexHuka MUKPOCKONMPOBAHUS.
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M3yueHne KIETOK PACTEHUM UM XMBOTHBIX IIOI MHUKPOCKOIIOM HAa T'OTOBBIX
MHKpOTIperaparax M Mx OIMCaHHeE.
IIpuroroBieHue, paccMaTpUBaHUE U OIMMCAHUE MHKDOHpeHapaTOB KJIETOK

pacTeHuM. _ e o
CpaBHeHHUE CTPOEHHUSI KJIETOK PACTEHUM, XKMBOTHBIX, rpH60B u GaKTepHH
N3ydyeHue OBUXKEHUSA LIMTOILIA3MBL.

WNsyueHue 1uiasMosid3a M [I€IUIa3MOJiM3a B KJIETKAX KOXMIIBL JIYKA.
W3yyeHue (HepMEHTAaTMBHOTO pacCIIEIUICHWSI MEepOoKCHAa BOIOpOIa B pac-
TUTEJIPHBIX U KMBOTHBIX KJIETKaX.

O6HapyxeHue OeJIKOB, YIIIEBOMOB, JIMIIUIOB C ITOMOILBIO KaYeCTBEHHBIX
peakuuit.

Boinenenue JHK.

HN3ydyeHue KaTaIMTUYECKOW aKTUBHOCTU (DEPMEHTOB (Ha OpUMEPE aMWIa3bl
WIM KaTajasbl). -

HaGmoneHue MuTo3a B KJIETKAaX KOHUMKA KOpelllKa JiyKka Ha 'OTOBBIX MUKPO-
rperaparax. :

MsydeHre XpoOMOCOM Ha TOTOBBLIX MHKpOIIperaparax.

HM3yyenue cranuii Meio3a Ha TOTOBBIX MUKpOIIpernapaTax.

M3ygeHHe CTPOCHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX MHUKpOMperaparax.
PeireHue 3MeMeHTapHBIX 3aa4d MO MOJEKYISPHON OMOJIOTHU.

BhisiBieHWEe TIPU3HAKOB CXOJICTBA 3apOAblIiel 4YexoBeKa M IPYrix Mo3BO-
HOYHBIX XMBOTHBIX KaK OOKAa3aTEJIbCTBO MX POACTBA.

CocTaBieHue 3JEMEHTAPHBIX CXEM CKpEeLIMBaHUS.

Pemienue reHeTMYeCKMX 3amad. : 5

M3yueHue pe3ysbraToB MOHOTMOPMOHOIO M AUIMOPUIHOIO CKPEIMBAHUSA
y Op030(UibL.

CocTaBieHue W aHAJIM3 PONOCIOBHBIX YEIOBEKA.

W3ygeHne M3MEHYMBOCTH, IIOCTPOCHUE BapHAllMOHHOIO psia W Bapualu-
OHHOM KPHMBOM.

Onucanue GeHOTUIIA.

CpaBHeHHE BUIOB MO MOPPOIOTUIECKOMY KPUTEPHIO.

OnucaHue NpPUCHOCOOJEHHOCTU OpraHu3Ma U €€ OTHOCHUTEJIBHOIO Xapak-
TEepa. LO15
BrIsiBIeHue MpUCIIOCOOJeHMM OPpraHUu3MOB K BIMAHUIO PA3JIUYHBIX IKOIO-
ruyeckux (akTopos.

CpaBHeHUE aHATOMMWYECKOTO CTPOEHMSI PACTEHMM Pa3HBIX MECT OOMTaHUSI.
Metonsl usMepeHuss PakToOpoB Cpeabl OOUTAHMS.

N3ydyeHre 3KOJOTMYECKUX afanTaluii 4enoBeka.

CocTaBieHHe NUINEBLIX LIECIICH.

HN3ydyeHne U OMMCaHUE SKOCHUCTEM CBOCH MECTHOCTH.

MonenuposaHue CTPYKTYp W IIPOIIECCOB, MPOUCXONAIINX B 3KOCHCTEMaX.
O11eHKa aHTPOTIOTEHHBIX M3MEHCHUA B MpUpPOZE.




ANAHUPYEMBDIE PE3YJIbTATbI I/|3Y‘-IEHI/IFI
KYPCA buosiormm -

B pe3syabrare wusydYeHusi y49e0HOro mnpeaMera «Bno.nomsl» HA YpPOBHE
cpenHero oOumero odpa3oBaHusi BBIIYCKHMK Ha 0a30BOM YpPOBHE HAyIMTCS:

— packKpbIBaTb Ha MpUMEpax pojib Ouosioruu B (hopMUPOBAaHUU COBPCMEHHOH
HAyYHOU KapTWHbI MMpa U B NPaAKTUYCCKOU HEATEIBHOCTH JIIOHECH;

— MIOHUMAaTh U ONUCHIBATh B3aUMOCBSI3b MG)KL[Y €CTECTBEHHBIMU M MaTeMaTH-
YECKUMM HayKaMU;

— TOHMMATh CMBICJI, pa3jindaTb U OIMCBHIBATbL CUCTEMHYIO CBSI3b MEXIY OC-
HOBOIIOJAraloluMu OHOJIOTUYECKUMHU TTOHSITUSIMU: KJICTKA, OPraHu3M, BUJ, KO-
cucrema, obuocdepa;

— IIPOBOAUTH 3KCIIEPUMEHTHI 10 U3YYECHUIO OMOJIOTMYECKNX OOBEKTOB U SIBJIE-
HUI, OOBSCHATH PE3Y/IbTaThl SKCIIEPUMEHTORB, aHANTU3UPOBATE UX, (DOPMYIMPOBATH
BbIBO/IbI; i i - '

— (opMyIMpOBaTh TUIIOTE3BI Ha OCHOBAHUM IMPEIIOXKEHHOM OMOJIOrMYECKOM
UHGOPMALIMKU ¥ MpenjiaraTb BapUaHThl MPOBEPKH TUIIOTES;

-— CPaBHUBATH OMOJIOTMYECKUE OOBEKTHI MEXNY COOOM MO 3aJaHHBIM KPUTE-
pYsIM, A€NaTh BBIBOABI U YMO3AKJIIOUEHHUA Ha OCHOBE CPABHEHUS,

— 00OOCHOBBIBAaTb CAWHCTBO XWBOM M HEXUBON TIPUPONEI, B3aMMOCBSI3A Opra-
HU3MOB M OKpYyXKaroUIeH Cpeabl HA OCHOBE OMOJIOTMYSCKMX TCOPUIA; -

— pacno3HaBaTh KJIETKM (IIpOKapHOT U 3YKAPUOT, PACTCHUN M KMBOTHBIX) IO
OITMCAHUIO, YCTAHABIUBATEL CBSI3b CTPOCHUS U (DYHKLUI KOMIIOHEHTOB KJIETKU;

— YCTaHaBJIMBATb CBSA3b CTPOEHMS M (DYHKIIMIA OCHOBHBIX OUOJIOTUYCCKUX MAKPO-
MOJIEKYJI, MX POJIb B TPOLECCAaX KJIETOYHOIO MeTaboyIM3Ma; ;

— OOOCHOBBIBATh B3aMMOCBSI3b IUIACTUYECKOTO M 3HEPreTUYECKOro OOMEHOB;
CpaBHUBATh IPOLECCHl IUIACTUYECKOTO U 3HEPreTUUYECKOro OOMEHOB, TIPOMCXONS -
IIMX B KJIETKAaX XWBBIX OPTraHU3MOB; -

— pacrio3HaBaTh MNONYJISLUIO U GMOJIomquKHH BUJIl TI0 OCHOBHBIM KpUTE-
pUSIM; .
— OIUCHIBATh (PEHOTUN MHOTOKJIECTOYHBIX PACTeHWM, XHUBOTHBIX W rpuGo.B;

— OOBACHATH MHOroo0Gpasue OpraHu3MOB, MPUMEHSS SBOJIOLIMOHHYIO TEO-
pHIO;

..~ OOBSCHATbL MPUYMHBI HACIEACTBEHHBIX 3a00JICBAHNIA;

— BBISIBJISATE M3MECHYMBOCTb Y OPraHU3MOB; CpaBHUBATh HElCJle,H,CTBCHHle u
HEHACJIEACTBEHHYI0 W3MECHUYMBOCTE; :

— BBISIBJISITH MOp(dosoruieckue, (bmﬂonomqecxne TIOBEAEHYECKME aaamnTa-
LIWMKM OPraHMU3MOB K Cpeae OOuTaHusl U JCUCTBUIO 3KOJIOTMYECKUX (PaKTOPOB;

— COCTAaBJISITH CXEMBI IIEPEHOCA BELIECTB M 3HEPIUM B HKOcUcTeMe (LIeNy IH-
TaAHUS); ; -

— MOPUBOOUTH TOKA3aTEIBCTBA Heo6xogmmocm COXpAHECHU GHOPaBHOOGPaBHH

HJIA YCTOH‘{HBOI‘O Pa3BUTUS U OXPaHbl OKPYKAKOHICH CpElbl;




— OLICHMBATE JIOCTOBEPHOCTH OMONOTMYECKONM HMHGOpMALMKU, TONYISHHOU U3
pPa3HbIX UCTOYHUKOB;

— IIPENCTaBIATh OMOOrMYEeCKyI0 UH(OPMALIMIO B BUAE TEKCTA, TaGJ'IHLIbI rpa-
¢uka, nuarpaMMbl M OeJaTh BHIBOOBI Ha OCHOBAHWM IIPENCTAaBJICHHBIX MAHHBIX;

— OLICHUBATh POJIb JOCTHXKCHUM T'€HETUKHU, CEJCKIUM, OMOTEXHOJOTMUA B IIPAK-
TUYECKOU NEeSTeNbHOCTU YeJIOBEKA; |

— OOBSICHITH HETaTUBHOEC BJIUSIHUEC BCIECTB (QJIKOTOJIS, HUKOTWHA, HapKOTH-
YECKMX BEIIECCTB) Ha 3apOJBINICBOC PAa3BUTHE 4YEJIOBEKA.

BoinyckHUK Ha 0a30BOM YPOBHE MOJYYMT BO3MOKHOCTH HAYUMTBHCH:

— dasamb HayuHoe o00siAcCHeHUue OuonozuuecKum paxmam, npoueccam, A6-
ACHUAM, 3AKOHOMEPHOCMAM, UCHOAb3YS bOuonocuueckue meopuu (KAemouHyro,
60AIOYUOHHYIO), VHueHUe 0 buocgepe, 3aKoHbl HACACOCMEEHHOCTU, 3AKOHOMED-
HOCPU U3BMEHYUBOCU,

— XapaKmepuzoeams CO8pPeMeHHble Hanpae.aeuwz 6 paszsumuu b6uoso2uu;
ONUCHIEAMb UX BO3MONCHOE UCHOABL30BAHUE 8 NPAKMUUECKOll OesimeabHOCmu;

— CpasHuBams CHocoObl OeneHUs Kaemku (Mumos u meiios),

— pewams 3adauu Ha nocmpoeHue @pasmenma emopoii uenu JHK no
npeonoxcernomy gpaemenmy nepeoii, mPHK no yuacmxy /JHHK,

— pewiams 3a0a4u HA OnpedeseHue KoAUuuecmeda XpoMoCcom 8 COMamuuecKux
U NoN08bIX KAemKax, a maxkyce 6 Kaemkax neped Hauanom oOeneHus (meiioza
UAU MUMO03a) U HO €20 OKOHUAHUU (0451 MHOSOKAEMOUYHBIX OP2aHU3MOS),

— pewams 2eHemu4eckue 3a0a4iu Ha MOHO2SUOPUOHOE CKpeuwjueanue, cocmaes-
ASAMb CXEeMbl MOHOSUOPUOHO020 CKPEUUBAHUSA, NPUMEHSS 3AKOHbl HACAe0CmEer -
HOCMU U UCROAL3YS OUONOCUMECKYI0 MEPMUHON02UI0 U CUMBONUKY,

— YCMAaHAaAU8ams MuUn HACAEO008AHUSL U XAPAKMEP NPOSGAEHUsI NPU3HAKA
10 3a0aHHOli cxeme POOOCAOBHOIL, NPUMEHSS 3AKOHbL HACAeOCMBEeHHOCMU,

— OUeHUusamb pe3yabmamol 63AUMOOECMBUs UYeN08eKa U OKpyicarouienl
cpedbl, HNPOSHO3UPOBAMb BOIMONCHbBIE HNOCACOCMEUS OCSMeAbHOCMU HeN08€eKda
018 CYyuecmeo8arus OmoenvHoulX OUON02UYECKUX 00BeKmoe U UeabixX Npupoo-
HbIX co0bujecma.




NMPUMEPHOE TEMATUYECKOE MIAHUPOBAHWE

19 B Hegeno B 10 m 11 knaccax. Bcero 3a nBa roga obyyeHua 70 4

~ nporpaMmbl

1ueckoe
~ nnadvipoBaHune

ICTKA OCHOB
HocTU 0Byualo

10 knacc (35 L|‘)

BeepeHue (1 4)

buonorusi kak KOMILIEKC
HayK O >XWBOU TIpUpOE

buosoruss — Hayka 0 Xu-
Boii mpupone. OCHOBHEIE
NPpU3HAKU JKMBOIO. YPOB-
HU OpraHu3aluy XKU3HU.
MeTtonsl U3y4eHUsl KUBOM
Npuponbl. 3HaUeHHue Ouo-
JIOTUU

CaMOCTOATENIBHO OTPEAEISITh LeIb yueOHOM
JIEeSITETHOCTH.

OmnpenensiTe 3HaYeHHWE OMOJOTMYECKUX 3Ha-
HUM B COBPEMEHHOW JXKH3HH.

OueHuBaTh poJjib OMOJOTUYECKOUW HAyKHU B
KU3HU oOliectBa M (POopMUPOBAaHUU Ha-
YYHOTO MMUPOBO33PEHUSI B CUCTEME COBpE-
MEHHOM €CTECTBEHHO-HAYYHOM KapTUHbI
Mupa

PA3LEN 1. KNETKA — EAMHULA XKXBOIO

Mmasa 1. XuMuueckum cocras knetkm (4 4)

MosekynsipHbleé  OCHOBHI

KHU3HHN

Heopranuyeckue coenu-
HEHUST KJIETKU. YIJIEBOMBI
U Jununsl. OpraHudyeckue
BewecTtBa. Perynsipubie u
HeperyJsipHble OHMOMIOIU-
MepbI

OueHuBaTh pOJIb BOIBI M APYIMX Heopra-
HUYECKUX BEIIECTB B KU3HENECATEIBHOCTHU
KJIETKH.

VcTaHaBIMBaTh CBA3b MEXIY CTpPOEHUEM
MOJIEKYJT YIJIEBONOB M BBIMOJIHSIEMbIMU UMU
dyHKuASIMMU.




TIpodoaxcenue

YcranaBnuBaTh CBS3b MEXIOY CTPOCHHEM
MOJIEKVYII NTUIINIOB H BBITIOJTHAEMBIMU UIMU

(byHKIIMAMU

-~ JlaboparopHast

benku. CTpoeHHe H (pyHK-
Lt

«AKTUBHOCTb (HEPMEHTOB
Katajgasbl B JKMBOTHBIX U
PACTUTENIBHBIX TKAHSIX»

: paGOTa---

Xapakrepus3oBaTb CTpOCHHG " CbYHKI_[HPI
66.}11(0]3 ! g ; ;
OgnaneTs METoIaMU HayYHOIO  [MO3HAHW,
VICIIOJIb3YEMbIMU HpU OHMOJIOTUYECKUX WC-
CJIGNOBHUSX B IIPOIIECCE BBITIONHEHUS Jia-
OOpaTOPHOI PaBoThl «AKTHUBHOCTh -(hep-
MEHTOB KaTajasbl B )KHBOTHI)IX H pacm-
TENbHBIX TKAHIX>. 202 e :
Pa3zButh  yMeHue OOBSICHATH "peayJIBTaTBI
OMOJOrMYECKUX SKCHEPUMEHTOB. ;
Co6ofaTh npasuia padboTel ‘¢ 1aboparop-
HBIM 000pYyIOBaHUEM

HykienHOBBIE KWUCIOTHI.
Crpoenue u QyHKINN

XapakTepu30BaTh CTPOCHUE u cpyHKuHH

. HYKJIEMHOBBIX KUCJIOT.

3HATh CXOICTBA W Pa3IMyYUs MEXITy Oenka-

" MU U HYKJIEUHOBBIMU KHUCIIOTaMMH.

Pazmnyath TUIIBI HYKJIEWHOBBIX KMCJIOT

AT® wn npyrue opraHuye-
CKHME COCOMHCHHMA KIECTKHU

VMeTh OOBACHUTH 3HAYEHME ANEHOBUHTPU-
dochoproit kucnotel (ATP) B KieTke.
OO0BICHUTD 61»10J10mqe01<y10 pOJib BUTAMU-
HOB B OpraHu3Me




- maBa 2. CtpykTtypa u ¢yHKummu knetku (5 4)

Kinerka. OcHOBHBIE YacTu

U OpraHoOMAbl KJIETKH, MX
GyHKIMU

Kinerka — oaiemMeHTapHas
enmHUIIA kuBoro. Kire-
TouHasa Teopust. Ilmaszma-
aemma. ITuHouwmro3. Pa-
rOLMTO3

BruigensaTs cyliecTBeHHBIE IMTPU3HAKU CTpOe-
HUSL KIIETKMU.
YMeTh MoNb30BaThCs IIUTOIOTUYECKON Tep-
MUHOJIOTUEN

uronnasma. HememOpaH-
HbIE OPTaHOMIbI KIIETKU.
JIaGoparopHas

JU3 B KIETKaX KOXMUIIbI
JyKa»

pabora:
«[TnasMonu3 u periasmMo-

BBIIETATh CYIIECTBEHHBIE IIPU3HAKU IIPO-
LIECCOB >KM3HEAESTEIbHOCTU KIIETKU.
YcraHaBvBaTh CBSI3b MEXKIY CTPOEHHEM
1 (GyHKUIUSIMH HeMeMOpaHHBIX OpTraHelll
KJIETKU.

Ornazers MeTOJaMM HayyHOro TIO3HAHMSA,
HCIIOJIb3YEMBIMU TIPH OHOJIOTUYECKHMX MC-
CAeNOBAaHUAX B IIPOLECCE BBIIOJIHEHUS
J:abopaTtopHoii pabothl «IlmasmMonus u ne-

IIasMOJIM3 B KIETKaX KOXHILBI JIYKa».

HayuutbCs roToBUTh MUKpOIIpENaparhl.
HaGmomate  mpoliecchl,  INPOUCXOMSIIUE
B KJIETKE, ¥ OITUCHIBATH HX

MemOGpaHHBIE  OpraHou-
Ipl KJIETKH: SHAOIUIa3Ma-
THUYeCcKast CeTh, KOMILIEKC
TonbIKuM, TU30Cc0Ma, BaKy-
0J1b, MUTOXOHAPUMU, TLIAC-
TUIBI

YcranaBiuBaTh CBSI3b MEXIY CTPOEHUEM M
GOYHKUMSIMU MEMOpPAHHBIX OpPraHe/Ul KJeT-
KU

13

Anpo. lTpokapuoTsl U yKa-
puoThl. CTpoeHne U (PyHK-
MU XPOMOCOM

PasBuBaTh yMEHME aHAJIM3UPOBATH UHPOD-
MallMio U3 TekcTa U oopMIIsITh €€ B BHIE
TabaULBl UIU CXEMBI.




Hpo@aﬂatcenue

IlepeuncisaTe OCHOBHBIE OCOOEHHOCTU CTPO-
€HUs KJIIETOK IIPOKAPHOT M 3YKApHUOT

JlabopaTtopHas pa6ora | OBnagerhr METOIAMH HAy4YHOTO ITO3HAHWS,
«CtpoeHue pacTUTEb- | MCMIOJB3YEMbIMH IIPH OMOJOTMYECKUX MC-.
HOWM, XXWBOTHOM, IPUOHOM | CJICOOBAHMSX B TMPOLECCE BbINOJHEHUA
1 OaxkTepHaIbHON KJIeTOK | JlabopatopHoil paGoTel «CTpoeHHE pacTu-
[oJ, MUKPOCKOIIOM» TeIbHOM, KUBOTHOM, rpuOHON M GakTepu-
AJIbHOM KJIETOK IOJ MHMKPOCKOIIOM».
CoBeplieHCTBOBAaTh HABBIK PUIOTOBICHUSA
MUKPOIIPENaparoB.

Paznuuatrs Ha Tabiauiax ¥ MUKponpenapa-
Tax 4YaCTU M OPraHoOHUIbl KIIETKU.
Habmonathk 4acTu U OpraHOMAbI KJIETKA 110/
MHKPOCKOIOM, OIMHUCHIBAaTh M CXeMAaTUICCKU
n3obpaxarb HX.

Co0nmonars IpaBmiia padoTsl ¢ JlabopaTop-
HBbIM 00OpYIOBaHUEM.

Pa3zButh yMeHHWE OOBSICHATH PE3YJILTAThI
OMOJIOTUYECKUX IKCIIEPUMEHTOB.
CdopmupoBaTh HaBBLIK CaMOCTOSITEIBHOTO
KOHTPOJII U KOPPEKLUU YYeOHON IesiTelb-
HOCTM C MCIIOJIb30BAaHUEM BCEX BO3MOXKHBIX
pecypcoB ISl OTOCTUXKEHUSA TTOCTABJIEHHBIX
LeJIEH. 4 o

CpaBHMBATh CTPOEHUE KIETOK Pa3HbIX Op-
raHU3MOB.




CdhopmupoBarh MPenCcTaBieHUE O eIUHCTBE
XUBOTO

MmaBa 3. ObecneyeHue KNeTok

3Hepruen (2 y)

KusHenessteIbHOCTDL KJIET-
k. [Inmactuyeckuit oOMeH.
DHepreTUYecKuii 0OMeH

Obmen BemiectB. Porto-

CHUHTE3, XCMOCHHTE3

Ha3piBaTh OCHOBHBIE THITBI OOMeEHa Be-
ILIECTB.
OOOCHOBBIBAaTh B3aMMOCBSI3b MEXIY Iia-

CTUYECKUM U SHEPreTUYECKUM OOMEeHaMu

OoOecrieyeHue KJICTOK
sHeprueii. buonornyeckoe
OKHCJIEHUE. Imukonus.
Ilukn Kpebca. Oxuciau-
TeJbHOE  (hochopunupo-
BaHUE

CpElBHHBaTb IIpOLECChHl IIIACTHUYECKOTO U
SHEPreTUYECKOro OOMEHOB, MPOUCXOASILIMX
B KJIETKAax XMBbLIX OpPraHM3MOB

Mmasa 4. HacnepcreeHHas MHgopMaLusa U peanusauus eeé B Knetke (54)

XpaHeHue, 1repesaya v pea-
JU3alusl HaCJIEeACTBEHHOU
uHopMaLMU B KIIETKE

I'enernueckas uHpop-
matusi. YnBoenue JIHK.
I'enbl 1 reHombl. CHHTE3
PHK no marpune JAHK.
[eHeTnyecknii Kox

VYcraHaBiuBaTh CBSI3b MEXIY CTPOCHHEM
mosiekyn JJHK u PHK u BeImoaHsieMbIMU
MU QYHKIHSIMU.

Hayuutbcss dopMynupoBaTh TMIIOTE3Y, aHa-
JIU3UPOBATh TEKCT, JeJiaTh BBIBOIbI, JaBaTh
OTIpeNieIeHUsT TIOHSITHSIM.

BriaensaTr cBOMCTBA FeHETUYECKOTO KOIa

BuocuHTe3s OenKoB

[IpencTaBisiTe NPUHUMUIIBI 3allMCU, XpaHEe-
HUS, BOCIPOU3BENEHHS, Teperayd M pea-
JU3alUM  TeHeTU4YecKoi wuHdopManmum B
>KMBBIX CHCTEMaXx.




Ilpodoaxcenue

 pesitenbHocTU obyqalowerocs

~ Temartuyeckoe
NnaHupoBaHue

 nporpammbi

OOBSICHATh MAaTPUYHBIN MPUHILIUIT IIPOIIEC-
COB PEIUIMKAIIMK, TPAHCKPUIIIIUU U TPaHC-
JSAUUNA

- Perynsinusts pa6oThl TeHOB | OOBICHSATH OCOOEHHOCTHU PEryIsiluU pabo-
y TPOKApUOT U 3YKApUOT | Thl F€HOB MPOKAPUOT U BYKapHOT.

' ' [IpuBoguTh JOKa3aTEAbCTBA (aprymeHTra-
1IM10) POJICTBA XXUBBIX OPraHU3MOB, UCIIONb-
3ysl 3HAHUSI O TEHOME

Bupycet — HeknerouHasi | Mmers mpencrtasieHue o criocobax mepena-
dopMa Xu3HU. Mepbl | UM BUPYCHBIX MHOMEKLUMI U Mepax npodu-
PO WIAKTUKKA BUPYCHBIX | JIAKTMKMA BUPYCHBIX 3a00JEBaHUM.
3abosieBaHuUM Haxomute mMHGpOpPMaALMIO O BUPYCHBIX 3a-
OoJieBaHUAX B pa3HBIX MCTOYHUKAxX, aHa-
JIU3UPOBATh U OLICHUBATH €€

enHas u wietoyHass UH- | OUEHUBATh 3TUYECKUE ACTEKTHI HEKOTOPHIX
KeHEPUS KUCCACAOBAHUNM B 00J1aCTU OMOTEXHOJIOTHH.
CaMOCTOATEIPHO OCYLUECTBISITh UH(pOpMa-
LIMOHHO-TIO3HABATEJIbHYIO IEATEIbHOCTh C
pa3IMYHBIMU MCTOYHMKAMU HH(pOpMaIINH.
Pa3Bute mo3HaBaTeNbHBIA UHTEPEC K U3yYye-
HUIO OUONIOTUM B IIPOLIECCe U3Y4YEHUsl HO-
IMOJIHUTEJIBHOTO MaTepuasa.

Hcnonp3oBaTh cpenctsa WHGOpPMaLMOH-
. _ . HbIX M KOMMYHMKAIMOHHBIX TEXHOJIOIUM
U1 CO3OAHMA MYJIbTUMEOUAIIpe3eHTaluMl




PA3J1EJ1 2. PASBMHOXXEHVE W PA3BUTUE OPTAHN3MOB

‘ThaBa 5. Péamnomeune opraHuMsMoB (3 4)

Opranusm. PasmHOXeHUE
OpPraHU3MOB,

Cnocobwvt  pasmuHodCerus
Y pacmeHuil U HCUOm -
HbIX

becrojioe u 1oJoBoe pas-
MHOXCHHUC. Kuznernnote
YUKAbL pasusix epynn op-
SAHU3MOE

CpaBHMBATh OCOOEHHOCTHU pPa3HBIX CITOCO-

00B pa3MHOXEHHUSI OPraHU3MOB.

MN300paxath UMKIBI pPa3BUTUS OPraHU3MOB
B BHUIE CXEM.

OnpenensaTb, Kakoil HaAbOp XpOMOCOM CO-
JNEPXUTCS B KJIETKAX PACTEHUU OCHOBHBIX
OTHEJIOB HAa pasHbIX 3Tarax XWU3HEHHOTO
LIUKJIA.

Hcrnions3oBaHue cpencTts HUHOOpPMAIIMOH-
HBIX M KOMMYHUKAUMOHHBIX TEXHOJOIUMI
(MKT) mns cozmaHusi MyJbTUMEIUANIPE3CH-
TalUu

Henenvie knetku. Mwuros.
K{;}ejrqubIﬁ LIAKIT

Pemrate 3amauM Ha MOACYET XPOMOCOM B
KJIETKaX MHOTOKJIETOYHBIX OpPraHM3MOB B
pa3HbIX (pa3zax MUTOTUYECKOIO IIMKJIA.
Omnpenensite MUTO3 KaK OCHOBY O€CIOJIOro
pPa3MHOXEHHUS M pOCTa MHOTIOKJIETOYHBIX
OpPraHu3MOB.

OOBSICHATE OMOJIOrMYECKOe 3HAYEHUE MU-
TO3a

Meito3. O6pa3oBaHue TO-
JIOBBIX KJIETOK. OIUI0O0TBO-

s peHue. JIBoitHoe ormiono-
TBOPEHUE Y LIBETKOBBIX pac-
TCHUM

Breroeasitb 0COOEHHOCTU Meio3a.
OmnpenenaTe Mel03 KaK OCHOBY ITOJIOBOIO

- PaSMHOXEHHUA MHOI'OKJIETOYHBIX OPraHU3-

MOB. .
OOBACHATh OMOJIOTUYECKOE 3HAYECHUE MEi-
03a U Mpolecca OIUIOAOTBOPEHUS




IIpodoaxncenue

‘ThaBa 6. UnguBnayanoHoe pasBuUTWE OPraHU3MoB (3 4)

OHTOreHe3 — WHIUBUIY-
aJbHOE pasBUTHUE Opra-
HU3Ma

3apoasiieBoe
OPTraHU3MOB

pa3BuUTHE

XapakTepu30BaTh OCHOBHBIE 3Tallbl OHTO-
reHesa.

OneHuBath BIMSIHME (DAKTOPOB BHEIIHEH
cpeapl Ha pa3sBUTHE 3apOIbIIIa

[TocTomMOpuOHaIbHOE pas-
sutue. duddepeHunpos-
Ka KieTok. OrmpenencHue
rosia

[

OOBSICHATH OCOOEHHOCTH TTOCTIMOPHUOHAIB-
HOTO pPa3BUTHUS.

PaznnuaTth mpsaMoe U HeIpsgmoe (pa3BUTHE
C IpeBpallleHueM) Pas3sBUTHE KUBOTHBIX.
OnpenelisiTh YPOBHU IIPUCHOCOOIEHUST Op-
raHu3Ma K M3MEHSIONIMMCS YCIOBUSIM.
Hcnions3zoBare cpeacrsa UKT misa cosma-
HUSI MYJIBTUMEIUANPEe3CHTAUN

Paszsutue B3poOCJIOro oOp-
ranusma. IT'omeocras. Ca-
moperynauud. WmmyHu-
teT. CTBONOBBIE KJIETKH.
BniusHue BHEUIHUX YCIIO-
BUM Ha paHHEe pa3BUTUE
OpTaHU3MOB

OOBSCHSATD OTpULATENBHOE BIMAHHNE aJIKO-

roJisi, HUKOTMHA U HAPKOTUIECKUX BEILECTB .
Ha pa3BUTHE 3apObllIa YeIOBEKa, NMPUIM-
Hbl HApYLIEHWUI Pa3BUTHUS OPraHU3MOB.
DopMupoBaTh COOCTBEHHYIO ITO3UIIMIO TIO
OTHOILIEHUIO K 3I0POBOMY 00pasy KU3HU.
Hcnione3zosars cpencrsa MHOOPMALMOHHBIX
W KOMMYHUKanMoHHbIX TexHonorui (MKT)
U CO30aHUSA MYJBTUMEAVATIPE3EHTALIAU.
PeanuzoBath WHMOPMALMOHHO-KOMMYHM-
KaTUBHYIO KOMIIETEHUMIO MYTEM TIPOMYK-




TUBHOTO OOIIEHUS Y B3aUMOIEUCTBUSA B
IIpOLIECCE COBMECTHOUW Y4eOHOM HesATeNb-
HOCTHM C YYE€TOM TIO3MUMU APYyrux ydacrt-
HUKOB.

Pa3BuTh IMO3HABATEJILHBI UHTEPEC K U3Yyde-
HUIO OMOJIOTMU B NPOLIECCEe M3YYECHMHS [10-
MMOJHUTEJILHOTO MaTrepuaia

PA3AEST 3. OCHOBbI NEEHETUKU N CENEKUWUA

Mmaea 7. OCHOBHble 3aKOHOMEPHOCTU HadlefAcTBeHHOCTH (6 4)

I'eHeruka. MeToobl TreHe-
TUKA

MoHOrHOpUAHOE CKPELIU-
BaHue. [lepBblii U BTOpPOH
3akoHbl MeHnenst. IeHe-
TUYECKAsi TEPMUHOJIOTUSA
1 CUMBOJIMKA

Onpenensarh MIaBHbIE 337a4X COBPEMEHHOM
IeHETUKMU.

OueHuBaTh pOJIb, KOTOPYIO CHIrpalud 3a-
KOHBI HacaenoBaHUsI, OTKpbIThIE [peropomM
MenzaeneMm, B pa3BUTUM T€HETUKM, CEJIEK-
LI ¥ MEAULMHBL.

I[ToHuMaTb, OpU KaKUX YCJIOBUSX BBITION-
HAIOTCSI 3aKOHbI MeHuesst.

YBEpEHHO WCIIOIb30BaTh OUQIOTHYECKYIO
TEPMHUHOJIOTHIO B Ipenesax TeMBbI

lenotun u denorun. Pe-
[LIeHWEe TIE€HETUYECKMUX 3a-
ay.

VYMEThH TI0JIb30BAThCsl TEHETUYECKO TEPMU-
HOJIOTUEM U CUMBOJIMKON.

CocCTaBisITh CXEMBbl CKpEUIUBAHUSL.
BbigBIATh @JrOpUTM pPELIEHUS TIeHETHYe-
CKHUX 3aaad.

Peniate Guonoruyeckue (reHeTU4eCKMe) 3a-
JlaYu.

Pa3BuTh MMO3HABAaTE/IbHBIA MHTEPEC K U3Yyde-
HUIO OMOJIOTMM B MpoLEeCcCe U3Yy4YEeHUs II0-
[MOJIHUTEJIBHOW JUTEPATypPhl




Ilpodonxcenue

JurubpunHoe cKpeuuBa-
Hue. Tpetuii 3akoH MeH-
Jens '

Pemiate Omosiormueckue (reHeTU4eckue) 3a-
la4d Ha JUTMOpUIHOE CKpelIMBaHUE.
PeanmuzoBath uHGOPMAIITMOHHO-KOMMYHH~
KaTUBHYIO KOMIIETEHLUIO IIyTEM IIPOLYK-
TUBHOIO OOIUEHUS U B3aUMOJCWCTBUSI B
IpOLIECCE COBMECTHOM Yy4yeOHOM mesTenb-
HOCTH C Y4YETOM MO3MLUMK IOPYrUux yyacr-
HUKOB IIpU OOCYXXKAEHUM 3aKOHOMEPHOCTEMN
HacjeaoBaHUsl TIPM3HAKOB

CueruieHHOe HaclieaoBa-
HUue TreHoB. PekoMOuHa-
LSt

[lepeuyucnsaTb OCHOBHBIE IIPUYUHBI ClIEM-
JIEHHOTO HAacJeOBaHUs TEHOB.

OOBACHATh 3aKOHOMEPHOCTH HAacCJIEI0Ba-
HUS 3a00JIEBAHUM, CUETUICHHBIX C TOJIOM.
OOBSICHATH NMPUYUHBI U 3aKOHOMEPHOCTH
HACJIeAOBAaHUA TakKoro 3aboJjieBaHusl, Kak
remMouins

OTHOLUEHUS  TeH—TpuU-
3HaK. BHesnepHas Hacnen-
CTBEHHOCTb. MHOXeCTBEH-
HOE JNEUCTBHUE ItHa

BBISIBUTD OTIMYHUTENBHBIE OCOOEHHOCTH
BHESIIEPHOM HACIEACTBEHHOCTU U SIEPHOM
(MEHIEeNIeBCKOM) HACIEICTBEHHOCTH.
[Tponosxute hOpMUPOBaHNE YMEHUS aHa-
JIN3UPOBaTh OUOJIOTUYECKUN TEKCT

B3aumoneiictBue reHOTH-
na u cpensl pu Gopmu-
. N
pPOBaHUM MPU3HAKA.

Paznuuath KaueCTBEHHBIE M KOJIUYECTBEH-
HBIE TIPU3HAKH.




Hopma peakuuu. I'eneru-
YECKHE OCHOBBI IMOBEACHUS

IIponomxure GopmupoBaTh yMeHue pado-
TaTh B IpyIIiax. '
Hayuutbcsi aHanu3upoBaTh UHOOPMALMIO
1 paboraTrh C TEKCTOM

MaBa 8. OcHOBHble 3aKOHOMEPHOCTU MU3MEHUMBOCTU (4 4)

'enHoTun wu cpema. Ha-
CJIeICTBEHHAss W HEHa-
CIIeNCTBEHHAsT HU3MEHYU-
BOCTh

MonudukaimoHHas: U3-
MEHYUBOCTh. KomMmOuHa-
TUBHAA U3MEHYUBOCTD

-

OnpenensiTe OCHOBHBIE (DOPMBI U3MEHYH-
BOCTU OPraHU3MOB.

I[TpuBonuTer mpuUMEPH MOIM(PUKALMOHHOMN
U KOMOMHATHUBHOW M3MEHYUBOCTU.
VYBepeHHO WuCIONb30BaTh OMOJIOTUUYECKYIO
TEPMUHOJIOTUIO B TIPEAEIax TEMBI.
Hcrionb30BaTh AOMOMHUTENbHBIE WCTOYHU-
KA WH(pOpMalMu B yYeOHOM IIpoliecce

MyTauuMoOHHasT M3MEHYU-
BOCTb. 3aKOHOMEPHOCTU
MyTareHesa

BbISIBIATH UCTOYHUKU MYTAreHOB B OKpPY-
Xawlileil cpene (KOCBEHHO).

YMeTh paBaTh ONpeneieHUsT TEPMUHAM.
OOBACHATH BO3MOXHBIE MPUYUHBI BO3HUK-
HOBECHUS MyTallUi

HacnenctBeHHasi U3MEH-

YUBOCTb YesioBeka. Me-

TOObl TEHETUKHU YEJOBEKa.
XpoMOCOMHBIE 0O0IE3HN

*

OOBACHATH BAaXHEUILIME pa3/iudus HacJen-
CTBEHHOW M HEHACJIEACTBEHHON H3MEHYM-
BOCTH.

HaszbiBaTh METOHNBI KJIACCUYECKON TeHETH-
KH. '

[IpuMeHsITh TEOpEeTUYECKUE
[IPAKTUYECKON NEATEIIBHOCTH.
Pa3BuBaTh HaBBIKA pabOTHI C Pa3TUYHBIMU
BUJIaMU MHGOpMALIMH. .

3HaHUA B




IIpodonorcenue

Hayuutbcs aHanu3umpoBaTh, KPUTHYECKU
OLIEHUBATh M CHUCTEMATU3UPOBATH WHGOP-
MallrIo.

Pa3BuBare yuyebHYI0 KOMIIETEHIIUIO B TIPO-
1IECCe TIPYIIIOBON M MHIUBHUIYAJIBHOM pa-
OOTHBI. _

PeanuszoBare MHGOPMALMOHHO-KOMMYHH-
KATABHYIO KOMIIETEHIMIO TIYTEM IPONYK-
TUBHOTO OOIEHUST ¥ B3aUMONEUCTBUS B
Mpoliecce COBMECTHOI Yy4yebHON esiTenb-
HOCTH C YYE€TOM TIO3MLINA OPYruX ydacT-
HUKOB.

Pa3BuBaTh 1O3HaBaTEIbHBI WHTEpPEC K
M3Yy4EHUIO OMOJOTUM B TIPOILECCEe M3YUEHUS
JIOMOJIHUTEABHOTO Matepuaia

Jleuenne u mpenynpexnae- | ChopMupoBaTh IMpPEICTABICHUE O HacCel-

HHXE HEKOTOPLIX HACJIENCT- CTBEHHBIX 3a00JIEBAHUSX YEIOBEKA, mpu-
BEHHBIX OOJIE3HEN YeIIOBE- YHMHaX WX BO3SHUKHOBCHHA, IIPCAYIIPEXKIC-

7 ik HUM Y JICYCHUMU. :
: - CaMOCTOSITENIBHO OCYIIECTBIATh UHOOD-
MallMOHHO-II03HABATEAbHYIO NESATEILHOCTD
C Pa3MUYHBIMM HUCTOYHMKAMU WHGOpMa-
VN,

.| PasBuBaTh T1O3HABATENBHBLIM MHTEPEC K
V3YYEHUIO OMONOTMU B IIPOLIECCE M3YYCHUS
JIOTIOJTHUTENFHOTO MaTepuaia.




T T —

Hcnons3zoBats cpenctBa UKT B pemieHuu
KOTHUTUBHBIX, KOMMYHUKATHBHBIX U Opra-
HU3ALMOHHBIX 3a/1a4, CBSI3aHHBIX C M3ydYe-
HUEM HACHEICTBEHHBIX OOJIE3HEN 4eoBeKa

asa 9. NeHeTuka U cenekuusa (2 4)

JIoMecTUKaLUs ¥ Cerex-
uusi. Meronpel cenekuun

OnoMalmHMBaHWE Kak Ha-
YaJbHbIA 3TAIl CEJIeKUUU

OOBACHATh 3HAYEHUE CENIeKLUU IJIsi pas-
BUTHUSL OMOJIOTMM M IPYIUX HayK.
OueHuBaTh NOCTHMKEHUS MHUPOBOM W OTede-
CTBEHHOM CEJICKIIMN.

Haxonutes mHpOpManmio o0 LEHTpax MNpo-
UCXOXIEHUS KYIBTYPHBIX PacTEeHMIA.
PaszBuBare mnO3HABATENBHBIA HHTEpPEC K
U3y4YeHUI0 OuoJoruy Ha IpUMEpe co3na-
HUs KOMIIBIOTEPHOM MPE3EHTAlUMu 00 ofo-
MAlIHEHHBIX >KUBOTHBIX.

OmnpenensaTs INaBHBIE 3aJa4d M HaIlpablie-
HUS COBPEMEHHOM CeJIeKIIuH

‘MeTtonsr cenekuuu. Ycre-

XH CENEeKIIMU

XapakTepru30oBaTh METONb! KIACCHYECKOM H
COBPEMEHHOM CEICKIINH.

CpaBHUBAaTh CKOPOCTh CO3HAHUSI HOBBIX
COpPTOB PacTeHWA TIPW WCIONB30BAHUH pa3-
JIMYHBIX METONOB CEICKIIUU.

‘O0BSACHATh 3HAYCHUE CENEKIMU IS pas-

BUTUS OMOJIOTMM Y OPYIMX HayK.
O1ieHUBATh NOCTUKEHUSI MUPOBOW U OTEUE-
CTBEHHOU CEJIeKIIUH.

=




ITpodonncerue

OueHnBaTh 3TUYECKUE ACIIEKTHI HEKOTOPHIX
KUCCIENOBaHUN B 00JaCTH OGUOTEXHONIOTHH.
Pa3BuBaTh MO3HABATEIbHBI MHTEpPEC K
U3YYEHUIO OHOJIOTUHU B IIPOLECCE M3YYCHHS
JOMOJHUTEIBHOTO MaTepuajia




CopepxaHue

_ Tematnueckoe

_MnawvposaHve .

 XapaKTepucTiKa OCHOBHBIX BUAOB
_ PearenbHocTn obyvarowierocs

11

knacc (354; U3 HUX 14 — pe3epBHOe BpemA)

PA3LEN 1. 3BOJIIOLUUA

Masa 1. CBupertenbcrea Bonoumumn (4 4)

Teopust 2Bomoumu. CBu-
JeTENbCTBA DBOJIIOLIUMU KU~
BOM IIPUPOIBI

BO3HUKHOBEHUE M pa3BU-
THE DBOJIIOLIMUOHHOMU OMO-
JIOTUU

CaMOCTOSTENBHO ONPENEIATh LUEIb YIeOHOM!
NesITeIbHOCTU.

OueHuBaTh pOJib  TEOPUU  DBOJIOUUUA
Y. JapBuHa B (OpPMUPOBAHUM COBPEMEH-
HOM HAyYHOM KapTUHBI MUpa.

Haxonute uH@opManmio o rumnoresax mpo-
UCXOXAEHUSI XWU3HU B PAa3JIMYHBIX UCTOY-
HUKaX U OLIEHHUBATH €E.

XapakTepu3oBaTh Hay4yHbIE B3IVISIIBI
K. Kiospe, K. JIunnes u 2K.-b. JJamapxka.
OOBICHATE  CYUIHOCTb  3BOJIOIMOHHOIO
NoAxoAa K M3YyYEHMIO KYBBIX OPraHU3MOB.
AHau3upoBaTh W OLIEHUBATH Pa3IUYHbIC
TUIIOTE3bl IPOUCXOXACHUS XU3HHU.
ApPryMEeHTHUPOBaTh CBOK TOYKY 3pEHHUSI B
XO[€ IWCKYCCUMM MO OOCYXIEHUWIO TUIIOTE3
CYUIHOCTM M MPOUCXOXKICHUS XU3HU.
CaMOCTOATENIbHO OCYLIECTBISATh MH(pOpMa-
IIMOHHO-TIO3HABATENbHYIO HESITEILHOCTh C
pasIUYHbBIMUA UCTOYHUKAMU HHGMOPMALIUU

A




MornexkynsapHble CBHUAETEb-
CTBAa 3BOJIIOLIMU

VYMeTh OOBSACHATH, IIOYEMY MIACHTUYHOCTH
CIIOCOOOB XpaHEeHUsd, MepeIadyn U peainsa-
LAY HAacCJIEACTBEeHHOM HMHGOpPMAaUUH CBH-
IETEIbCTBYET O €IWHCTBE ITPOUCXOXICHUS
BCETO XHMBOTO 2

Mopdomoruueckue 1 ImM0-
PUOJOTUYECKHUE  CBUJE-
TEbCTBA DBOJIOLUHU

XapakTepru30oBaTh JaHHbBIE, CBUAETEIbCTBYIO-
e 00 3BOJIOLIMY.

Hayuyuthbcs cpaBHUBATh XXKMBBIE OPraHU3MBI.
Haxomutes cxoncTtBa M pa3nuyusi 1O MOp-
(doJIOTUYECKUM TIPU3HAKAM.

OOBSICHATH TIPUYMHBI CXOICTBA PAHHUX CTa-
IUHA SMOPHMOHATIBHOIO PAa3BUTHUSI KUBOTHBIX.
Hayaurtbcsi pabotate ¢ OMOJIOTMYECKUM pU-
CYHKOM.

Pa3BuBaTh NO3HABATE/IBHBIA MHTEPEC K
U3Y4YEeHMIO OMOIOruY B IPOLECCEe U3YYCHUS
JOTIOJIHUTENBHOTO Marepuasa

ITaneoHTONIOrMYECKNE WU
Ouoreorpau4yeckue CBU-
JIETENbCTBA 3BOJTIOLIUUA

Hcnons3oBatk cpeacrsa MKT B pemeHuu
KOTHUTUBHBIX, KOMMYHUKATUBHBIX U Opra-

-HHU3AIIUOHHLBIX 3alda4, CBA3AHHBIX C H3Y4C-

HHEM SBOJIOLMU XUBBIX OPraHU3MOB.
Hcnonb3oBaTh JOMOJIHUTEIBHYIO JIUTEPATypy
C LIEJIBIO ITOATOTOBKU COOOIIEHMS II0 TEME.
ChopMupoBaTh YMEHHUSI CAMOCTOSTEIHHOIO
KOHTPOJISI M KOPPEKLUMH Y4eOHO# nesTelib-




HOCTU C MCIIOJb30BAaHUEM BCEX BO3MOXK-
HEIX pPEeCypCoOB 9 MNOCTHXKEHMSA II0CTaB-
JIEHHBIX Henein

Mmasa 2. PakTopbl anoﬁlouuu (9yv)

®akrTopbl 3Bomonmu, ux | [lomynsumoHHast CTpyKTy- | BeIOEnsTh CyllleCTBEHHBIE IIPHU3HAKK BHIA.
BJIUSIHUE HA reHOoMoHI nmo- | pa Buma. Kpurepuu Buaa. | OOBICHATH MNOMYASAIMOHHYIO CTPYKTYPY
IYJIA LU [Monmynsiuus BUIA.
XapakTepu30BaTb OCHOBHbBIE KPUTEPUU BH-
na.

XapakTepru30BaTh MOIYJISLIMIO KaK JIEMEH-
TAPHYIO €IUHUILY 3BOJIIOLIHAMN.
Xapaktepu3oBarh GakTOphl (IBIDKYILNE CH-
JIbI) BBOJIIOLIVN.

OneHuBaTh OTHOCUTEIBHYIO pOJb Apeida
T€HOB 1 OTOOpa B IBOJIOLMHU ITOIYJISLIMA.
Paznuyate popMBI €CTECTBEHHOTO OTOOpA.
OOBACHATL POJb E€CTECTBEHHOro 0TOOpa B
BO3HUKHOBEHUH amaIlTalluii.

Pasnuyath pasHble TUITBI BUA00Opa3oBa-
130%8; 8 _
XapakTepu30BaTh OCHOBHBIE HampaBJICHUS
SBOJIIOLIUY.

OOBSICHATH 3HAYEHME OMOJIOTMYECKOro pas-
HOOOpa3ust g coxpaHeHus1 6uocdepnl




IIpodonorcerue

THOtRaMMUL

nepxaune

- Temartmueckoe |

XapaKTepucTUKa OCHOBHBIX BUAOB
PeATenbHOCT! 1alo|

JlaBopaTopHas pabota
«Mopdonornyeckue o0co-
OEHHOCTU paCTEeHUI pa3-
JIMYHBIX BUIOB»

OBnanerp METOOAMM HAyYHOTO ITO3HAHWMSI,
UCHOJb3YEMBIMU TIpU OHMOJOTMYECKUX MC-
CJIEMOBAHUSIX B IIPOIIECCE BBIMTOTHEHUS Ja-
0opaTOpHOM padOTHI.

Haygurtbcst onmuchiBaTh OMOJIOTUYECKHUE 00b-
€KTBhI. !

Pa3zBuBaTh yMEHUE OOBSICHATH PE3YJIbTAThI
OMOTOTUYECKUX OKCIEPUMEHTOB, JeIaTh
BBIBOJIBI.

Peami3zoBars caMOCTOATENBbHYI0O MHGMOpMa-
LIMOHHO-TIO3HABATEJIbHYIO HESTEIBHOCTh C
pa3MYHBIMM MCTOYHHKAMH UHGOpMaLINH

HacnencrBeHHass U3MeHYM-
BOCTb — WCXOOHBIA Mare-
puan s 3BOJIOLMU.
JlaboparopHas paboTta
«A3MEHYMBOCTh OpPraHMU3-
MOB»

OcCBOUTh METOABI HAYYHOTO ITO3HAHMS, UC-
IIOJIb3yEMbIE MPU OUOJIOTUYECKUX HUCCIAEHO-
BaHUSIX B IIPOLIECCE BBIITOJIHEHUS Jlabopa-
TOpHOU paboThl «M3MEHUYMBOCTH OpPraHU3-
MOB>.

Hayuyntbcsi OOBSICHSITH NPUYMHBI BO3HUK-
HOBEHMSI HACJEICTBEHHON HM3MEHYUBOCTH
B TOITYJISILMSIX.

PackpniBaTh pOJib XpPOMOCOMHBIX M T€HOM-
HBbIX MyTalUi B 3BOJIIOLMH.

Pa3BuBarb ymMeHHE OOBSICHATH PE3YIbTaThl
OMOJIOTMYECKUX 3SKCIEPUMEHTOB, JelaTh
BBIBOJIBI.




Pa3zBuBaTh mMO3HaBaTEJBHBINI HMHTEpPEC K
V3YYCHUIO OMOIOTUU B IMPOIECCe U3YISHUST
TOTIOJIHUTEJIBHOTO MaTepuaa

HamnpasnenHble U ciaydai-
HBI€ U3MEHEHUSA T€HOPOH-
JIOB B psily ITOKOJIEHUM

XapakTepru3oBaTb €CTECTBEHHBI OTOOD.
O6bsICcHATh 3(PPEKTUBHOCTh €CTECTBEHHO-
ro orbopa u japeiid TreHOB.

HayynTecsa aHanu3upoBarh TMOJYYESHHYIO
MHQOPMAIIUIO U JIEJaTh BBIBOIHL.
[Tonwp3ysice HOCTYIMHBIMUA MCTOYHUKAMU WH-
dopmMalmy, HAyYUTbCS HaBaTh OIMpenese-
HUSI TIOHSTUSM

DOopMEBI ECTECTBEHHOTO OT-
Oopa: OBWKYIIHI OTOOp,
CTabWIM3HPYIOLIMK OT6OD,
JU3PYOTUBHEIN OTOOp, MO-
JIOBO# oTOOp

VYMeTh CcpaBHHBaTh pa3IuyHbIE (HOPMEI
€CTECTBEHHOI0 OTOOpa M BBIAEIATH YEPTHI
CXOINCTBA U PA3NUIUSI MEXIYy HUMH.
[IpuBOIUTE TIPUMEDPHI Pa3sHBIX (GOpPM OT6O-
pa B IIpUPOIE.

Hayuutbcss pabotare ¢ rpadukamMu M pu-
CYHKaMU.

CocraBisith CXeMbl ¥ TaOJMIIBL.
PasBuBare mO3HaBaTeNbHBIM HHTEpEC K

© M3YYEHMIO OMOJIOrMH B IIPOLECCE U3YYECHUS

AOIMOTHUTENBHOTO MaTe€pHalia

BosHukHOBeHME anamnTa-
OUA B pe3yabraTe ecTe-
CTBEHHOro otrbopa. Ilo-
KPOBHUTEIBCTBEHHAsI OKpac-
ka. [Ilpemocreperaiomas

Pa3nuyath MyTH 3BOJIOIMK XHUBOU IIPUPO-
OBl ¥ 3HATh MX XapaKTepHBLIE OCOOEHHOCTHU.
IMpuBOIUTL IIPUMEPHl MUMUKPUH U OOBSIC-
HATh IPEUMYIIECTBA, KOTOPEIE MAéT Ioapa-
XaTeJabHasg OKpacKa XUBOTHOMY.




Ilpodonorcerue

okpacka. Iloapaxarwasi | IToaroraBnuBaTh COOOIIEHUSI, UCITOJL3YS
OoKpacka (Mumuxkpus). | “HPOPMALIMOHHBIE PECYPChl U JIOINOJHMU-
Apomopdo3. HMauoamamn- | TEIbHYIO JUTEpaTypy.

tauusa. buonornyeckuit | Co3gaBaTh MYJIbTUMEIUMHYIO IIPE3CHTALIAIO
rnporpecc ¢ ucnoan3doBanuemM MKT

JlaGoparopHas pabora | Pa3BuBarh IO3HaBaTENbHBI MHTEPEC K W3-

«I1pucrnocobiieHHOCTb Op-
raHu3MOB K cpene obura-
HUS»

YUYEHHUIO OMOJIOTUM Ha npuMepe mMarepua-

JIOB O IIpHCIIOCOﬁJICHHOCTH OpPraHMu3MoOB K

cpene oOUTaHuA.

OBjazeTh METOZaMU HAyYHOTO ITO3HAHWS,
UCIIOJIb3YEMBIMU TIPU OMOJOrMYECKUX HC-
CJICAOBAHUX B MPOLIECCE BHIMOJIHEHUS Ja-
ooparopHoit pabotsl «IIpucrnocobiIeHHOCTh
OpPraHU3MOB K Cpefe OOUTaAHUS».
Hayuyutbcsi OIuChIBaTH IPUCIIOCOOJIEHUS
OprasMoB U OOBSICHITH MX 3HAYEHHE.
Pa3BuBath yMeHUE OOBSICHATH PE3YIbTATHI
OUONOTMYECKUX JKCIIEPUMEHTOB, MHeJIaTh
BBIBOJIBI. _

Pa3BuBaTh mNO3HaBaTEJNbHEIN WHTEpEC K
U3YYEHUIO OMOJIOTMU B IIPOLIECCe M3YYEHUS
JOTIOJTHUTENILHOTO MaTepualia

BunooGpa3zoBaHue: reorpa-
bnueckoe BUIOOOpa3OBa-
HUE, 5KOJOrMYECKOe BUIO-

XapakTepu30BaTh OCHOBHBIE CITIOCOOBI BUIO-
o0pa3oBaHUs.




oOpa3oBaHHUE.
HaOIIoae HUA
9BOJIOLUU

Ilpsimbie
rnpoiecca

I[lepeyncisite BO3MOXHEIE IIPUYMHBI T€O-
rpauyYeckKoro M 3KOJAOTMYECKOr0 BUI000-
pa30oBaHUS.

AHaJIU3MPOBaTh CTAaTUCTHYECKUE NAHHBIE U
JIeJaTh BBIBOABI Ha OCHOBE aHaIM3a.
HMcnonb3oBaTh HOINOJIHUTENBHBIE HCTOYHU-
KU MHGpOpMALIMU 1T pa3BUTHUS ITO3HABA-
TEJIbHOTO MHTEpeca K OUOJIOTMM Ha IpHU-
MEepe MarepuajoB 00 00pa30BaHMM HOBBIX
BUIIOB B IPUPOIE.

ChopMupoBarh 3HAHMSA O JIEKAPCTBEHHOM
YCTOMYMBOCTU OPraHMU3MOB, DBOJIOLMU pac-
TEHWI B aHTPONOIEHHbIX JaHaadTax u 06
YCTOMYMBOCTU K MHCEKTULIMIAM

MakposBomonusa. Mukpo-

SBOIION M

Onpenesisitb MakpoOd3BOMIOLMIO KaK IIpo-
uecc o0pa3zoBaHUsI HAABUIOBBIX TAKCOHOB.
OxapakTepHu30BaTh COCTABJSIOLINE MaKpO-
SBOJIIOLIMM: IUBEPreHIINIO U BbLIMHUpPAHUE.
@opMUpOBaTh YMEHUSI CaMOCTOSITEILHOIO
KOHTPOJIA ¥ KOPpEeKUUuu ydeOHOM HAesATelb-
HOCTU € MCOOJIb30BAHMEM BCEX BO3MOX-
HBIX PECYpPCOB

Mmasa 3.

Bo3HukHOBeHMe ¥ pa3BuUTUE XU3HU Ha 3emne (4 4)

PazBurue xu3Hu Ha 3eM-
Je

CoBpeMeHHBIE TIpEICTaB-
JIEHUSI O BO3HUKHOBEHUU
XW3HU. AOuoreHes. buo-

réHes

XapakTepru30BaTh TUIIOTE3bl IPOUCXOXKIIE-
HUSI XKU3HU Ha 3emiie. -
OueHuBaTh pojib OMOJIOTUM B (DOPMUPOBA-
HUU COBPEMEHHBIX TIPEOCTaBJIEHUI O BO3-
HUKHOBEHUM XXKU3HM Ha 3emie.




PeanuszoBath caMOCTOSTENIBbHYIO HHPOpMa-
IIUOHHO-IIO3HABATEJIBHYIO NEATEIBHOCTh C
pasuYHbBIMM MCTOYHMKAMM UH@opMalum,
HAyYUTbCSI €€ KPUTUYECKM OIIEHMBATh M
VHTEPIPETUPOBATD.

CdopmupoBaTh COOCTBEHHYIO MO3UIMUIO 10
OTHOIIIEHMIO K Ouojyiornyeckou mHpopma-
UM, II0JyYaeMOU U3 pas3HbIX UCTOYHMKOB

OCHOBHBIE 3Tanbl Pa3BH-
TUSE XHU3HU. TeoxpoHOoI0-
rusa. InobGanvHBIE KaTa-

CTpOdBI

'HGPC‘IHCJ’LF[TB KITIOYEBBIE = 3BOJIOIMMOHHBIC

COOBITHS B UCTOPUU DPa3BUTUA KW3HU. -
Pa3zBuBaTh MO3HaBaTEIbHBI MHTEPEC K
U3YYECHUIO OMOJIOTUM B MPOLIECCE U3YYEHUSI
JIOTIOJIHUTEJIbHOTO ‘MaTepuraa.

Haxomuth - ‘uH@popMaluio 06 OCHOBHBIX
9TaIax pa3sBUTHS KU3HU Ha 3emjie B pas-
JIAYHBIX MCTOYHMKAX U OIEHUBATH €€

PasBuTtHe XM3HU B KpMII-
to30€e. Pa3BurHe XW3HU B
najgeo3oe. Pa3Burue Xu3HU
B Me3030¢e. PasBurtue xm3-
HHM B KamMHO30¢€

Peanu3oBaTh caMOCTOSATENbHYIO WHOOPMA-
LIMOHHO-TIO3HABATEIbHYIO HEeSITETbHOCTh C
Pa3INYHBIMU MCTOYHUKAMEU HHOOPMALIMH.
PasBuBath yqeﬁHon KOMITETEHIINIO B TIPO-
mecce rpyImOBOH u HHI[HBHI{yaJIbHOH pa-
GOTHI. - -

YBepeHHO MHCIIOb30BaTh 6140)101"11qu1<on
TepMHHOJIomIo B npc;_[eﬂax TEMBL. '




I/ICHOJIbayﬂ HOCTYITHBIE MCTOYHUKH UHOOP-
Maluii,  HOKA3bIBATE * BIUSHUAE npoueccma
XM3HEACATSIBHOCTY 'OPpraHu3MoOB ' Ha' "aT-
Mochepy U mrochepy 3eMIIn.
HepechMTb 'OCHOBHEIE ' APOMOPdO3HI ' B
HBOJHOIUM KIBBIX OpI‘aHHSMOB npnoﬁpe-
TEHHBIE 'Ha' paaﬁmx STar[ax pa3}3‘1»rrm1 )1(143—

L B

HU Ha 3emie.’ (LB LT
¥YMeTh ONMCHIBATE ‘OCHOBHBIE coﬁmTH;I pas-
BUTHUS XKU3HU, NPOMCXONAUINE HAa DPA3HBIX
XPOHOJIOFMYECKIX - omecﬂcax BpeMeHH reo-
JIOTUYECKOM JIETOITUCH.: o R
Hayunrbcs Ot];)opMﬂﬂTL MaTepPIaJI naparpa-
da B Buae TAGIMIL WA CXEM.
Hcnons3oBarh  cpencTsa - MHPOpMAIUOH=
HBIX ‘¥ KOMMYHWKALIMOHHBIX TEXHOJIOTHI
JIJisiCO3HAHMsT MY/IBTUMEINATpe3eHTalMK

~~MHoroobpasue -opraHu4e- |-

ckoro Mupa. CucreMaTuka

[puBoaurs goKa3aTeIbCTBa POACTBA, OOII-
HOCTYU' ' TIPOVCXOXKIEHUSA W IBOTIONUM KU~
BBIX OPIraHU3MOB Ha TPUMEPE COIIOCTABIIE-
HUSA OTHEABHBIX CUCTEMATHYECKHX: TPYIHL.
Hcrnonb30BaTh  cpencTBa MHOOPMAIMOH-
HBIX 'Y’ KOMMYHUKaLMOHHBIX TCXHOJIOTHIH
(UKT) nmna COS,E[&HHH MYJILTHME‘J.[H&HDE’,—
3eHTALIAN. REEFL AR 2

Pa3BI{BaTb HOSHaBaTeJILHhIP'I UHTEPEC K

' HBY‘-IBHH!O 6HOJ'IOI"HH B HpOHBCCS HBY‘ICHPIH :

JOTIOTHUTEIBHOTO: MaTepraa: -
ChopmupoBats Hpe,II,CTaBJIeHHe o GJIHHCTBC




—

Mmaea 4. MNMpoucxoxaeHne yenoseka (5 4)

DBOJIIOIMSA YeIoBeKa (aH-
TPOIIOTeHEe3)

ITonoxeHue uyenoBeka B
CHUCTEME 2KHMBOI'O MHpa

XapakTepu3oBaTh CHUCTEMATUYECKOE IIOJO-
KEHHE YeJIOBEeKa.

BEIABASITH 9€pPTHI CTPOCHUS UYEIOBEYECKOTO
TeJa, OOYCIOBIEHHBIC TIPSIMOXOKIEHUEM.
CpaBHMBaATh CTPOEHHE Tejla IIMMIIAH3E M
9eJIoBEKa. B
Pa3BuBaTh IIO3HABaTEJBHBI MHTEPEC K
U3YYEHUIO OGMOJIOTHH B IPOLIECCE U3YUESHMS
JIOTIOJTHUTENIBHOTO MaTepuaia

IIpenxu yenoBeka: aBcTpa-
Joruteku. IlepBble mpen-
craBurenu poma Homo:
Yenosek ymenbii, Yemao-
BCK MPAMOXOMALIAA

XapaKTepu3oBaTb OCHOBHBIC 3JTallbl aH-
TPOMOTeHE3A.

Haxonute mH(MpOpMAUMIO O TIPEAKaxX 4Yeno-
BE€Ka B pa3MYHBIX MCTOYHHMKAX U OLICHU-
BaTh €€. _
Mcnonp3oBate cpeacrBa MKT mng cosma-
HUS MYJIbTUMEINATIPE3CHTAIIWN.
PeanuzoBath MHGOPMALIMOHHO-KOMMYHHU-
KaTUBHYI0O KOMMETEHLUIO NOYyTEM IPOMyK-
TUBHOTO OOINEHUSI M B3aUMONOCUCTBUS B
MpOLIECCe COBMECTHOW YYEOHOM IEsATENb-
HOCTH C YYE€TOM MO3ULMKA OPYIHX y4acT-
HUKOB.

ChopMupoBaTh YMEHHUS CaMOCTOSTEIHHOTO
KOHTPOJISI U KOPPEKIINU yJ4eOHOM HesITeNb-




HOCTU C MCIIOJB30BAHUEM BCEX BO3MOX-
HBIX PpEeCcypCoB IS OOCTUXKEHHUSI IIOCTaB-
JIGHHBIX lIeJIeH

IMosiBnenne Yenoseka pa-
3ymHoro. Heannepraib-
CKMU vyenoBek. YemoBex
COBPEMEHHOIO THIA

CaMOCTOATENIbHO OTIpeNesisiTh 1elb y4yed-
HOW [IEATEIbHOCTH.

PeanuzoBars WHGPOPMALMOHHO-KOMMYHU-
KaTUBHYIO KOMIIETEHLMIO IIyTEM IIPOLYK-
TUBHOIO OOILNEHWSA M B3aUMOLEUCTBUS B
IPOLIECCE COBMECTHOM YYEOHOU AesATEeb-
HOCTH C Y4Y€TOM ITO3MLMIA APYrUX y4acT-
HUKOB.

Hcnons3oBaTh cpencTsa UHGOPMALIMOHHBIX
Y KOMMYHUKAIIMOHHBIX TexHooruii (MKT)

I CO3MaHUSA MYJIBTAUMEIAAIIPE3EHTALIUIA.

CdopMmupoBaTh YMEHHS CaMOCTOSITEIBHOIO
KOHTPOJISI U KOPPEeKLUM y4yeOHOM AesTe/Ib-
HOCTH C HCITOJIb30BaHUEM BCEX BO3MOXKHBIX
pecypcoB JUIsI JOCTVDKEHUSI ITOCTaBJICHHBIX
LIETIEH.

Pa3BuBaTth MO3HABATEIbHBIA MHTEPEC K
U3YUYCHHUIO OMOJIOTMM B MpOLECce M3YyYeHUs
IOTMOJIHUTEIBHOTO MaTepuana

DaxkTophl 3BOTIOLUUA YETO-
Beka. buonornyeckue dax-
TOPHI 3BOTIOLUMU YeIOBE-
ka. CouuanbHbie (axkTo-
pPbl 3BOJIIOLIMU YeJIOBeKa

OGBICHATh POJTb OMOMOTUYECKUX U COLM-
aJbHBIX (PAKTOPOB B 3BOJIOLIMMA YeJIOBEKA.
HayuuTbcs aHaIM3MPOBaTh IMOJYYEHHYIO

' HH(I)OpMaHH}O u [0€JaThb BbIBOIbI.




onepx(auue.;.;. ._
flpO!'paMMbl

. Temaruueckoe
~ nnaHupoBaHue

- n,en‘renbﬂo m

Gyuak iOI.IJ,eI"OCﬂ

[Tonp3ysich TOCTYITHBIMU MCTOYHUKAMM HH-
(popMalim, HAyYUTHCST JaBaTh OMpPEACTIEHUs
ITOHSITUSIM.

Pa3BuBarp I1103HABATENbHBII MHTEpPEC K
U3YYECHUIO OMOJIOTUM B IIPOLIECCE U3YUYCHUS
JOTIOJTHUTEIBHOTO MaTepuraa

DBoOLUs COBPEMEHHOTO
yesjoBeka. Pachl yenoBeka

OOBSICHATP BO3MOXHBIE IIPUYUHBI YMEHb-
LIEHUSI pasMEpoOB MO3ra y COBPEMEHHBIX
JIOAEU TI0 CPaBHEHUIO C HEaHAEpTAIbLIaMU
A KPOMAHbOHIIAMMU.

ITonw3ysich MOCTYITHBIMM HCTOYHUKAMU WH-
dopMaliy, HayduTbCsl JaBaTh OIPEAEICHUS
TIOHATHSM. e
CdhopmupoBaTh YMEHUS CAMOCTOSITEILHOTO
KOHTPOJISI U KOPPEKLMH YICOHOM HEeSITEIIb-
HOCTH C MCIIOJIb30BAHMUEM BCEX BO3MOXHBIX
PECYpCOB LIl IOCTIKEHHS MOCTABNEHHBIX
LIEJIeH.

Pa3zBuBarh, I103HABaTEeNbHBIN MHTEpPEC K
U3YyUYEHHIO OMOJIOTMM B IPOLIECCe U3YYEHUS
JIOTIOJTHUTEILHOTO MaTepuaia
HUcrnonp3oBate cpencrtBa MHPOPMAIIMOH-
HbIX M KOMMYHMKAlMOHHBIX TEXHOJOTUM
JUISI CO3MaHUSI MYJIBTUMEIUANPE3CHTAIIUN




PA3SLEN 2. SKOCUCTEMDbI

Maea 5. OpraHn3mMbl U okpyxaiowas cpega (7 4)

OpraHu3Mbl U OKpYXalo-
1ast cpena

B3zaumooTHoOLIEHUsT oOpra-
Hu3Ma u cpenpl. [lpucmo-
COOIEHHOCTh OPTaHU3MOB.
ITpaxkTuyeckasg pabora
«O1eHKa BIUSHMS TEMIIE-
paTypbl BO3[yXa Ha 4Yeno-
BeKa»

OmnpenensiTe IIaBHBIE 33Ja4U COBPEMEHHOM
9KOJIOTUH.

XapakTepu3oBaTh OpPraHU3MbI U TMOIMYJIs-
LA IO UX OTHOLUCHUIO K 3KOJOTHYECKUM
dakrTopam.

Haxomute pasauyusa Mexny dakropaMu
Cpenpbl.

IIpuBonuTh npumMepbl PaKTOPOB CPEIbI.
VBepeHHO MCHONb30BaTh OMOJOTMYECKYIO
TEPMUHOJIOTHUIO B IIPEHENAX TEMBI.
CraBUTh OMOJIOTMYECKHE SKCIIEPUMEHTHI U
TMIPOBOIUTH HCCIEAOBAHUS TIO W3Y4EHUIO
B3aUMOOTHOIUEHUNA OpPraHM3Ma U CpeIbl.
Pa3zBuBarb yMeHUE OOBICHATH PE3YJBTAThI,
JleJIaTb BBIBOJBI. ;
CaMOCTOsITEIBHO OCYILIECTBISATh MHGMOPMA-
LIUOHHO-TIO3HABATEIIbHYIO HEATEIbHOCTb C
Pa3IUIHBIMU UCTOYHUKAMU WHMOpMaLUU

HOH}U’[FIL[HH B 3KOCHUCTEME

AHanU3upoBaTh CTPYKTYPY U AUHAMUKY TO-
TYJIALANA.

OnuceIBaTh OTHOIIEHHUS MEXIY OCOOSIMU
BHYTPH TOMYAALUA.

PeanuzoBars MHMpOpMALUOHHO-KOMMYHM~
KATUBHYIO KOMIIETEHIIUIO IIYTEM IIPOAYK-
TUBHOTO OOIIEHWS W B3aUMOMIEHCTBHUA B
MpOIIECCE COBMECTHOM Yy4YeOHOW nesATeNnb-
HOCTH.




IIpodoaxcenue

PasBuBaTh mNO3HAaBATENbHBIA WHTEPEC K-
M3YYEHUIO OMOJIOrMU B IIPOLIECCE U3VYe-
HUS JOIMOJTHUTEIFHOTO MaTepuaia

Dxonornyeckas HHUMA W | XapakTepu30BaTh SKOJIOIMYCCKUE HUIIU H
MEXBUIOBBIC OTHOIIECHUS OIIPENeITh XU3HEeHHbIe (DOPMBI BUIOB.
YMmerh monb30BaThCs OMOIOTMYECKOM Tep—
MMHOJIOTHME U CUMBOJIUKOMN.

Hayuntbcsl cocTaBnsaTh TAOJMIIBI M CXEMBI.
Wcnionb3yss JOOMONHUTENbHBbIE WCTOYHMUKH
nHdopMaIiy, IIOATOTOBUTh COOOIIEHNE O
BO3MOXHBIX BapHaHTaX Me)KBImOBhIx oT-
HOIIEHUI RS

CoobmiectBa u skocucre- | Iloap3ysach HOCTYINHBIMM HMCTOYHUKAMU WH-
Mbl. Tpoduyeckue ceTd U | (opMmaliuy, HayIUTHCI JaBaTh ONPENETCHIUAST
SKOJIOTUYECKHAE IIMpaMH- | TOHSITHSIM. e 10
Bl S : VYBepeHHO WCITOIB30BaTh 'Gnonomqecmo
' TEPMUHOJIOTHIO B IIpEneaX TEMEL.
OOBSICHATh POAH COOOIIECTBA XUBBIX Opra-
HU3MOB B 9KOCHCTEME.

XapakTepu3oBaTh Pa3HOOGPA3HE SKOCUCTEM.
PasBuBaTh 1103HaBaTEABHBIII MHTEpPEC K
M3y4EeHWI0 OWOTOTMM B IIpPOILIeCCE U3yde-
HUSI JOMOJHUTEABHOTO MaTepuana 00 3KOo-
JIOTUYECKUX ITHPAMUIAX.




HUcnonp3oBatk cpeacrBa MHGPOpMalUOH-
HBIX M KOMMYHHUKALIMOHHBIX TEXHOJIOTHUA
IS CO3TAHMS MYJIBTUMEIUMHBIX IIPE3CH-
Taluin

DKocHcTeMa: YCTOMYHUBOCTD
u auHamuka. KoHcopuuu.
@Dnykryanuu. CyKlIecCHU.
[TpakTryeckasa pabora «Ak-
BapUyM KakK MOIENb 3KO-
CUCTEMBI»

VBEepeHHO WCIOIb30BaTh OUOJIOTUYECKYIO

TEPMHHOJIOTHUIO B IIpE€nenax TEMBI.

IIponomxuts ¢GopMUpoOBaTh YMEHUS pabo-
TaTh ¢ OMOJIOrMYECKOM MHEPOpMaLUEi.
OpyaieTb METOOAMHU SKOJOTHYECKUX HCCIIe-

' IOBaHHMM HA IIpUMEpEe BBIMOJIHEHMS J1abo-

paTopHOM pabOTBHl «AKBAPUYM KaK MOIEIb
DKOCHUCTEMBI».

PazBuBaTh I103HABATEJIbHBIM MHTEpPEC K
U3y4eHUI0 OMOJIOTUM B IIPOLIECCE H3yue-
HUS NOOIIOJHUTEIBHOIO MaTepuala.
IIponomxutk GopMHUpPOBATH YMEHUS Ca-
MOCTOSITEIBHOTO KOHTPOJSI M KOPpPEKUUH
yYeOHOM HEesATEIbHOCTU C MCHOJb30BaAHU-
€M BCEX BO3MOXHBIX PECYPCOB UISA HOCTH-
KEHUS TIOCTABIEHHBIX LieNeH.

PazBuBath yMeHUE OOBICHSITH PE3YJIbTATHI
OMOJIOTMYECKMX OSKCIIEPUMEHTOB, [A€IaTh
BBIBOIBI HAa OCHOBE ITOJIYYEHHBIX HAHHBIX.
CaMocCTOsITEeIbHO peaan30oBaTh MHMoOpMa-
LMOHHO-IIO3HABATEIbHYIO HESTEIbHOCTh C
pa3IMYHBIMU UCTOYHUKAMU UHGOpMAIIUMN.
Pa3BuBaTh y4eOHYIO KOMNETEHIIMIO B MPO-
Lecce rpynnoBOM M MHIAMBHUAYaJIbHOU pa-
OGOTHI




IIpodonxcenue

buoneHos u 6uoreoneno3 | Hayunrbest maBaTh OIpeneneHust OMOJIOTH-
YECKUM TEPMHUHAM. .

Hcnonb3yst [OOMONHUTENbHBIE WCTOYHUKU
uHGOpMalMU, TTONTOTABIUBATH COOOIIEHUS
o BBIOpaHHOU TeEMe.

PasBuBarbh mMoO3HABaTEJbLHBIA MHTEpPEC K
U3Y4CHUIO OMOIOrMM B MpoOLIECcCE U3yye-
HUS TOTOJHUTEIBHOTO MaTepuasa

BnusHue yenoBeka Ha 3K0- | OOBSICHATH NMPUYMHBI YCTOMYMBOCTU U CME-
CUCTEMBI. ATPO3KOCUCTEMbBI | HBI 3KOCUCTEM.

BoIgBISATE MOCHENCTBUST AHTPOIOTEHHOIO
BO3IEMCTBUS Ha 3KOCHUCTEMBI CBOEro pe-
rMOHa, IIpemIaraTb CIIOCOObI CHMXEHUS
AHTPOIIONCHHOI'O0 BO3ACHCTBMS HAa DKOCHU-
CTE€MBI.

[IpuBonuTh IpUMEpHl BO3AEHCTBUS 4YeJIO-
BEKAa Ha DKOCUCTEMBI.

CpaBHUBATh TIPUPOIHBIE 3KOCUCTEMBI MU
arpoSKOCUCTEMBI CBOEN MECTHOCTH U Ji€-
JIJaTh BBIBOABI HA OCHOBE CpaBHEHMS.
AHanu3upoBaTh M OLEHMBaTh I1IOOAIb-
Hble SKOJIOTMYECKHE TPpOOIEeMBI W MyTH
WX pelIeHMs, MOCJEACTBUS COOCTBEHHOMN
JIESTEIbHOCTA B OKpYyXalolled cpene; 6uo-
JIOTUYECKYI0 MH(pOpMALIMIO O INOOAJIBbHBIX
DKOJOTUUYECKUX TIpoOiieMax, TOJydyaeMylo




U3 pa3dHbIX UCTOYHHKOB; LICJI€BbIC U CMBIC-
JIOBBIE YCTAHOBKM B CBOHUX JACHCTBUAX U
MIOCTYIIKaX II0 OTHOIIEHHUIO K .OKpPYyXaro-
mei cpene. : 23
Hayuurbcst coCTaBiasaTh pasBepHy'er wT1aH
naparpaq:\a

masa 6. Buocepa (3 )

CrpyKkTypa W 3aKOHOMeEp-
HOCTH CYIIECTBOBAHUA
ouocdeps

buocdepa n 6momel

XapaKTepH30BaTB ourochepy Kaxk yHHKaJIb—
HYIO 3KOCHUCTEMY.

Hayuutecsi nasaTh OIpeneneHus GHOTOTH-

YEeCKHMM TCPMHHRM

Peann3oBarh CaMOCTOSITENIBHYIO ml(bopma—'

LIAOHHO-ITO3HABATENbHYIO NEATETBHOCTD C
Pa3IMYHBIMU MCTOYHUKAMU HH(MOPMALNH,
Hay4YuThCsl €€ KpPUTUYECKU OLIEHUBaThb U
MHTEPIPETAPOBATH

JKuBoe BelnecTBo U Ouo-
reoOXMMHUYCCKIE KpPYyroBO-
poTHI B Ouocdepe-

IMepeuncnsiTh OCHOBHBIE (DYHKIIUU KUBBIX
OpraHU3MOB B Ouocdepe.

OueHuBaTh . poib XKUBBIX OPraHU3MOB B
nepepacnpe,ueﬂeHHH IIOTOKOB BEIIECTBA U
IHEPTUN. :

Hcronbsya . HOHOJIHHTeHbeIe JHCTOYHUKH
uHbOpMaLUH, IIOITOTOBUTE COOOIIEHHUE O
BKJIaZle B pa3BUTHUE y4eHUs o OGuocdepe u

Buochepa WU dYenoBex.
Konuemius ycroMuyuBOro
pa3BUTHS.

Hay4uHBIX gocrixenusax B. Y. BepHanckoro

XapaKTepu30BaTh KOHLETILIMIO YCTOIIHBO-
IO pa3sBUTHSI. '

i e
W*s*{%

e

;33
et
it

e

s

S



Hpoams;cenae

A Ak ivicred

IMpakrnueckas pabora
«CpaBHuTesbHasg Xapak-
TEPUCTUKA TIPUPOAHBIX U
 HapyLIEHHBIX 9KOCUCTEM»

Opnazers METONAaMU 3KOJOTHUYECKUX MC-
CJICHOBAaHMK Ha ITPUMEPE BBLIIOJIHEHUS Jia-
6oparopHoit paborel «CpaBHUTENbHAs Xa-
PaKTEePUCTHKA TIPUPOIHBIX M HAPYUICHHBIX
BKOCHUCTEM>.

Pa3BuBaTh YyMEHHUE OOBSICHATH PE3YIALTATHL
OMOJIOIrMYECCKMX 3KCIIEPUMEHTOB.
PasByBaTh I103HABATCILHBIM MHTEpPEC K
MN3YYCHUIO OMOJIOrU B IIPOLIECCEe UIYICHUS
JOITOJTHUTEIBHOIO MaTepHana.
Hcnonp3oBarh cpencrsa MHEPPOPMAIMOH-
HBIX YW KOMMYHMKAUMOHHBIX TEXHOJOIUM
JUIl CO3MAHMA MYJIBTUMENUATIPE3EHTAIIIA

fmasa 7. Buonoru4yeckue ocHOBbI OXpaHbl Npupogbl (2 4)

Oxpana Tpuponsl

OxpaHa BWJIOB M IIOIIYJIS-
muii. Bo3MokHBIE TPUYN-
HBl BBIMHpAHUS BUIOB U

CHUCTEM

nonynsuuii. OxpaHa 32Ko-

OlleHUBaTh BO3MOXHOCTY TOMJIEPKaHUSI
OHMOJIOTMYECKOI0 pPa3HOOOpa3usi Ha IOy~
JISIIMOHHO-BUIOBOM, TEHETUUECKOM M 3KO-
CHCTEMHOM YPOBHSX. :
[TpenioxXuTh METONBI COXpPaHEHUS I€HO-
¢doHIa penkoro BUIA.

IIpoananusupoBare KpacHYI0O KHUTY CBO-
€ro peruoHa.

Peanu3oBath caMOCTOSTENBPHYI0O MHMOpPMAa-
IMOHHO-TIO3HABATECIBHYIO [EITe/IbHOCTL C




pa3sIMYHBIMA HMCTOYHUKAMHU WHOOpMAIIUU,
Hay4YUThCs €€ KPUTUYECKUA OIIEHWBATh W
UHTEPIIPETUPOBATD.

Hcnonb3yst IOMOJHUTEIbHBIE HMCTOYHUKHU

'I’IH(DOPM&L[I’IHI, [IOATOTABIUBATL COOOILEHUA

00 0c000 OXpaHSIEeMbIX IMPUPOAHBIX TEPPU-
TOPUSIX BaIller0 PErvOHa.

CdopmupoBars COOCTBEHHYIO MO3UIIMIO II0
OTHOIIIEHUIO K MPOOJIeMe OXpaHbl OKPYXKAK0-
IIEA Ccpenbl

buonornyeckuii MOHUTO-
DUHI.

IIpakTnyeckas pabora
«OnpeneneHue KadyecTBa
BOIBI BOZOEMA»

XapakTepu3oBaTb OCHOBHBIE METOObI OMO-
JIOTUYECKOTO0 MOHUTOPUHIA.

OBnagerh MeTOOAaMM OHMOJOTHMYECKOTO MO-
HUTOPUMHTA Ha IPUMepe BHITIOTHEHUs TpaK-
TUYECKOU paboThl «OrpeneieHue KayecTBa
BOOBbI BOAOEMA». '
Pa3BuBaTh yMEHUE OOBACHATH PE3YJIBTaTh
OMONIOTMYECKUX SKCIICPUMEHTOB.
Peann3oBaTh C€aMOCTOSTENBHYIO WHMOP-
MalMOHHO-TI03HABATEIbHYIO IESITEIbHOCTD
C Pa3IUYHBIMU HCTOUYHHUKAMU HHGOpMa-
IIH.

PeannzoBars MHGOPMaLMOHHO-KOMMYHU-
KaTUBHYIO KOMIIETEHIUIO ITYyTEM IPOIAYK-
TUBHOIO OOILIEHUSI M B3aUMONECUCTBUS B
MpOoLeCCe COBMECTHOU y4yeOHOU nesarenb-
HOCTH C Y4E€TOM IIO3ULIUNA OPYTrUX y4dacT-
HUKOB.




IIpodonscerue

Pa3BuBarh II03HABATEIBHEIM MHTEPEC K
W3YYEHUIO GUOJIIOTMH B MIPOLECCE U3YYEHUS
JOTIOTHUATEIBHOTO MaTepHhaa. i
Vicnionb30Barh CpeacTBa MHMOOPMALIMOHHBIX
1. KOMMYHUKAMOHHBIX TexHonorui (MKT)
IJIST CO3MAHUS MyJIBTUMEINAIIpe3eHTALMiA
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3aBeplidHHas npeaMeTHas NMHUS o Guonorum
(6a3oBbiit ypoBeHb) noa penakuueit . K. Bensesa
u L M. Asimwuua gna 10—11 knaccoe ' :
oOuieobpasoBaTesibHbIX OpraHn3auun:
o . M. Abimwiuy, O. B. Cabnuna. Buonorus.

Pa6ouue nporpammbl. 10— 11 knaccsl

- 0. K. Benses, I M. Ouimwny, J1. H. KyaHeuosa v ap.
Buonorus. 10 knace

- [I. K. Bensies, I. M. Auimwumn, M. M. BopoauH v ap.

Buonorua. 11 knace

* 0. B. Cabnuna, I M. Jbimwinu,. Bruonorus.
Pabouas TeTpaab. 10—11 knaccesl

+ C. B. CymatoxuH, A. C. EpmakoBa. buonorus.
MoypouHble paspaboTku. 10—11 knacchl
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LlonosfHATENbHBIE MaTepuansl
pa3mMeLLieHbl B 3MIEKTPOHHOM Katarore
uapaTensCTBa «[1pocBeLleHme»:

Ha UHTEPHET-PEcYpCe WWW.Prosv.ru




