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IosicHUTeIbHAS 3aMUCKA

Pabouas mporpamma mno y4deOHOMY mpeamMeTy «buonorus» yriayOIeHHOTO YpPOBHS
npeameTHoil obnactu «EctecTBeHHBIE Haykw» paspaboTana aius oOydenus ydammuxcs 10-11
kiaccoB MAOVY «JIuueir HaponHoi aurmiomarum» I. ChIKThIBKapa (nanee jauiei). PaGouas
nporpaMma pa3zpaboTtana B cooTBeTcTBUU ¢ DeepaabHbIM roCy1apCTBEHHBIM 00pa30BaTEIbHBIM
craugaproM (mamee PI'OC COO) cpeanero oOmiero oOpa3oBaHHs, C Y4€TOM OCHOBHBIX
HaIpaBJIEHUH MIPOrpaMM, BKIIIOUEHHBIX B cTpykTypy B OOII COO nuues; ¢ yuetom IlpumepHoit
IporpamMMbl 10 OMOJIOTHH, B COOTBETCTBUH ¢ llojokeHnem o pabodeld mporpamMme ydeOHOTO
npenMeTa, yIBepxAeHHbIM npukazoM MAOY «Jluneit HapogHoi auniaoMatun» I. ChIKThIBKapa
Ne 88-O/f ot 31 aBrycra 2020r.

B nporpammy BKIIIOUYEHO cojiep;kaHue Kypcea, npezacrasieHHoe B [Ipumepnoit OOIT COO,
0JI0OpPEHHON PEIICHUEM y4e0HO-METOAMYECKOTO 00BEIMHEHH S 110 001IeMy 00pasoBanuio (MPOTOKOJ
oT 28 utons 2016r. Ne 2/16-3).

[Ipu peanuzamu 00mIe00pa3oBaTEIBLHON MPOTPAMMBI  HCTIONB3YIOTCS  pa3InyHbIE
oOpa3oBaTesibHbIE€ TEXHOJIOTHH, B TOM YHCJE TUCTAHIIMOHHBIE 00pa30BaTENIbHbIE TEXHOJOTHUHU,
AIIEKTPOHHOE 00yUYEHHE.

[TocnenoBarenbHOCTh M3Y4YeHHUST YUeOHOTO MaTepuaia onpesaessercs coaepxkanneM Y MK
aBTopoB bopomun IL.M., Beiconkas JI.B., demmmmn I'M. u ap. (mox pen. Illlymuoro B.K.,
Hemvmmia I.M.).

e buonorus. B 2-x yactsx. (yrny0naéunsiit yposens). 10 -11 knacesl. boponun I1.M.,

Briconikas JI.B., Aemvimmi I'.M. u np. (o pen. Lllymuoro B.K., Jdemvmmuia [.M.).

e buosorusa. Meronuueckue pekomenganuu. 10—11 kmaccol. @omuna T. T.
e buonorus. [Ipaktukym. 10-11 xnaccel. Aemvmui .M., Cabauna O.B., Beiconkas JI.B.,
boponun I1.M.
enun OnoNOTrMYECKOTO OOpa30BaHUs B CTapIICH IIKOJIE (POPMYIHUPYIOTCS HA HECKOJIBKUX
YPOBHSX: TJI00aTbHOM, METANIPEAMETHOM, IMYHOCTHOM M MPEIMETHOM, Ha YPOBHE TPeOOBAHUH K
pe3ysbTaTaM OCBOEHUS COJCPKAHUSATIPEIMETHBIX IPOTPaMM.

['moGanpHbIe 1€ OHOJOTHYECKOTO O00pa3oBaHUs SBIAIOTCS OOUIMMH JJISSOCHOBHOM U
CTapuieil IIKOJbl U ONPEAEINSAIOTCS COLUAIbHBIMU TPEOOBAHMSIMHM, BTOM 4YHCIIE HW3MEHEHHEM
COLIMANIBHOM CHUTyallU pPa3BUTUS — POCTOMHUH(OPMAIIMOHHBIX MEPEerpy30K, H3MEHEHUEM
XapakTepa M CIIOCOOOB OOIIEHUS W COIMAIBHBIX B3aMMOJCHCTBHN (00BEMBI M CIIOCOOBI
noJtyuyeHus: THGOPMALMUTIOPOKIAIOT PsAZl 0COOEHHOCTEH Pa3BUTHS COBPEMEHHBIX MOJAPOCTKOB).
HaubGonee mnpoayKTMBHBIMM s peHICHHUS 3a7ad  pPa3BUTHS  MOJAPOCTKA  SIBISIOTCS
COLIMOMOpaibHas W WHTEJUJIEKTyaldbHas B3pociocTh. [lomMumo 3TOro, rioGanmbHBIE IIENU
bopMynupyroTcs ¢ y4€TOM PacCMOTPEHHUSOMOIOTMYECKOTO OOpa3oBaHMs KaK KOMIIOHEHTa
cucTeMbl 0Opa3oBaHMs B IIEJIOM, MOATOMY OHHU SIBISIIOTCA Hambosee OOMMMHU U COLUATBHO
3HAYUMBIMH.

C y4éroM BBIIIEHA3BAHHBIX IMOJXOJOB TIJIOOATbHBIMU IENSMH  OHUOJIOTMYECKOTO
00pa3oBaHus SBJISIOTCS:

e couuanu3anus oOydarouuxcs Kak BXOXKACHHE B MHP KYIbTYPbl HCOIUAIBHBIX
OTHOILIEHHH, 0OecreunBaroliee BKIOYEHNE YUallluXcsl B Ty WIMHMHYIO IPYIIy J100 00LUIHOCTh —
HOCHUTENS €€ HOpPM, LIEHHOCTEW, OpPUEHTAlMil,0CBauBAaEMbIX B IIPOLIECCE 3HAKOMCTBA C MUPOM
KUBOU MPUPOJIBL;

* npuOOIIeHNe K TO3HABATENBHOW KYIbType KaK CHUCTEME I03HaBaTEIbHBIX(HAYUHBIX)
LIEHHOCTE!, HAKOIUIEHHBIX 00IIIECTBOM B c(hepe OMOIOrnYeCcKOr HayKH.

[Tomumo 3TOTO, GUOJIOTHYECKOE 0Opa30BaHKME Ha YPOBHE CpPEeHEro o0Iero oopazoBaHUs
MIPU3BAHO 00ECIICUNTH:



* OPUEHTALIMIO B CHCTEME 3THYECKUX HOPM U LIEHHOCTEH OTHOCUTEIILHOMETO/IOB,
pe3yAbTaTOB U JOCTHXKEHHI COBPEMEHHOM OMOJIOTHYECKON HAYKH;

* pa3BUTHE NO3HABATEIBHBIX KQUECTB JINYHOCTH, B TOM YHCIICTIO3HABATEILHBIX HHTEPECOB
K M3Y4EHHIO O00IUX OMOIOTUYECKHX3aKOHOMEPHOCTEH U caMOMy IpOIlecCy HayYHOTO TIO3HAHUS;

* OBJIaJICHHE Y4eOHO-TI03HABATEIBHBIMU U IIEHHOCTHO-CMBICIIOBBIMUKOMITIETEHTHOCTSIMU
st GOPMUPOBAHUS TIO3HABATEIILHOW U HPAaBCTBEHHONKYIIBTYPhI, HAYYHOTO MHPOBO33PEHHUS, a
TaKKe METOJIOJIOTHEH OMOJIOTHYECKOTOIKCIIEPIMEHTA U DIIEMEHTAPHBIMUA METOaMHU
OMOJIOTUYECKUX UCCIICOBAHUM;

* (hopMUpOBaHHE FKOJIOTHIECKOTO CO3HAHMS, IICHHOCTHOTO OTHOIIEHHS KXKUBOU TPUPOEC
1 YEJIOBEKY.

Nzyuenne Owosornu Ha yYriayOJ€HHOM YpPOBHE OpPHEHTHPOBAHO Ha: IOATOTOBKY K
MOCIEYIONEMY TPOPECCHOHATHEHOMY 00pa30BaHMIO; Pa3BUTHE WHAMBHIYAIbHBIX CITIOCOOHOCTEN
00yJarouxcs myreM 0oJiee TIyoOKOTo, UeM MpeaycMaTpruBaeTcs 0a30BbIM YPOBHEM, OBIIAICHUS
OCHOBaMH OHMOJIOTUW M METOJJAMH U3yYSHHS OPraHUIEeCKOTO MHpA.

N3zyuenne 6nosnornu Ha yriryOJIeHHOM YpOBHE 00eCTIeUMBaeT: MPUMEHEHHE TTOTYIeHHBIX
3HaHUH JUIS pemIeHHs NPAKTUYECKUX W y4eOHO-HMCCIIeOBATENbCKAX 3a1ad B HM3MEHEHHOM,
HECTaHIAPTHON CHUTYaIlMM, YMEHHE CHUCTEeMAaTHU3UPOBaTh W 0000IIATh IMOJydYEeHHBIC 3HAHWS,
OBJIaZICHWE OCHOBAMH HCCJIEIOBATEIBCKON NESITEIPHOCTH OMOJIOTHYECKOW HANpaBICHHOCTH M
IpaMOTHOTO O(QOPMIICHHS TMOJYYEHHBIX PE3YJIbTAaTOB; Pa3BUTHE CHOCOOHOCTH MOJEIHPOBATH
HEKOTOPbIE 0OBEKTHI M IMPOIECCHI, TPOUCXOISIINE B )KUBOH MTPHUPO/IE.

N3yuenue npeamera Ha yriyOJeHHOM YpOBHE MO3BOJISIET (POPMUPOBATH Y 00yUaIOLIUXCS
yYMEHHE aHAIU3UPOBATh, IPOTHO3UPOBATH U OLIEHUBATH C MO3UIIMHU SKOJOTHYECKON 0e30MacHOCTH
MOCJIEJICTBUS IEATEIHHOCTH YeJIOBeKa B 3KOCHCTEMAX.

B cootBerctBHM ¢ ®I'OC COO TpeboBaHMs K MPEIMETHBIM pPe3yJbTaTaM OCBOCHUS
yrayOJIeHHOTo Kypca OHOJIOTMM JOJDKHBI OTpakaTb TpPeOOBaHUS K pe3yjlbTaTaM OCBOEHUS
0a30BOTO Kypca:

1) copMUpOBaHHOCTH MPECTABICHUHN O POJIM U MECTE OMOJIOTHH B COBPEMEHHOM HAYYHOM
KapTUHE MHpA; MOHUMaHHE POJM OHOJOruHM B (opMHUpOBaHHM Kpyro3opa U (yHKIHOHAIHLHOU
IrPaMOTHOCTH YeJIOBeKa JIJIsl pelIeHHsI MPAKTUYECKUX 3a/1a4;

2) BiaJieHue OCHOBOIIOJAraloMMHU MOHATUAMU U MPEICTaBICHUSIMH O KUBOM MPUPOJIE, €€
YPOBHEBOM OpraHU3alluy U 3BOJIOIUH; YBEPEHHOE M0JIb30BaHNE OMOJIOTUYECKOM TEPMUHOJIOTHEN
1 CHMBOJIMKOM;

3) BiageHUE OCHOBHBIMH METOJAMHU HAYYHOTO TIO3HAHUS, MCIHOJIb3YEMbIMU TPHU
OMOJIOTHYECKUX HCCIEIOBAHUAX JKUBBIX OOBEKTOB M DKOCHCTEM: OIHMCaHUE, H3MepeHue,
MpoBe/IeHUE HAOIIOACHUI; BBISIBIICHUE U OIICHKA aHTPOIIOT€HHBIX U3MEHEHUH B IPUPO/IE;

4) chopMUPOBAHHOCTh YMEHHUI OOBSICHATH Pe3ylabTaThl OMOJOTMYECKUX HKCIEPUMEHTOB,
peliaTh IeMeHTapHbIe ONOJIOTHYECKUE 3a]auu;

5) chopMUPOBAaHHOCTh COOCTBEHHOW IMO3MIMMU 10 OTHOWIEHHIO K OHOJOrHYECKOH
nH(MOpPMAIINH, TTOTY4aeMOU U3 Pa3HBIX UCTOYHUKOB, K TTI00ATHHBIM SKOJIOTHUYECKUM MpodieMaM
U TIYTSAM WX PEIICHUS

U IOTIOJIHUTEJIbHO OTPAKATH:

1) chopMUpOBaHHOCTH CHUCTEMBI 3HaHHM OO0 OOIIMX OMOJOTHYECKHX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPUSIX;

2) chopMUPOBAHHOCTh YMEHHI UCCIIEIOBATh M aHATU3UPOBATH OUOJIOTHYECKHE OOBEKTHI U
CHCTEMBI, OOBSACHITh 3aKOHOMEPHOCTH OMOJIOTMYECKUX MPOLECCOB U SBJICHUI; MPOTrHO3UPOBATh
MOCJICJICTBUS 3HAYMMBIX OMOJIOTHYECKHUX MCCIIEAOBAHMIA;

3) BIaJeHHe YMEHUSIMH BBIJIBUTaTh TUIIOTE3bl HA OCHOBE 3HAHUN 00 OCHOBOMOJIATAIOIINX



OMOJIOTUYECKUX 3aKOHOMEPHOCTSX M 3aKOHAX, O TMPOWCXOXKICHUM U CYINIHOCTH >KHU3HH,
rII00aTBHBIX U3MEHEHHX B Orocdepe; MpoBepsTh BBIABUHYTHIC THIIOTE3bI IKCIIEPUMEHTATHHBIMU
cpeactBamMu, GOpMYyIHPYsI LI€Tb UCCIIEOBAHUS;

4) BIaJcHHE METOJAMH CAaMOCTOSTEIHHOU MOCTAHOBKH OHOJIOTUYECKUX IKCIEPHUMEHTOB,
OTIMCAHMs, aHAJIN3A U OIICHKH JOCTOBEPHOCTH MOJIYYEHHOTO Pe3yibTaTa.

JlaHHasi mporpaMma KOHKPETHU3UPYET COJepKaHne MPEIMETHBIX TE€M, JaeT paclpeieieHne
Y4eOHBIX YaCOB H MOCJIEIOBATEIBHOCTD U3YYCHHS TEM, pa3AesioB y4eOHOTO MpeIMeTa.

Cornacuo yuebHomy 1wurany OOIT COO mpemycmotpeHo 1o 3 HeAenbHbIX 9aca B 10-11

KJlaccax, BCero KoJu4ecTBo yacoB B o0beme 204 wacoB. Pacmpenenenne yaeOHOTO BpeMEHH TIO
rojiaM o0y4eHHUs:

Kaacce KoauuecTBO 4acos Oo0miee KOJIMYECTBO YaCOB
B HeleJ10 B Irojl
10 kmacc 3 102
11 xmacc 3 102
Bcero 6 204




1. IInanupyemble pe3yJIbTaThl OCBOCHUSI YueOHOro npeamera «buosorus»

Juunocmuvle pesyromamsl ¢ cghepe omnouwienuil, oodyuaruuxca K cede, K ceoemy
300p06b10, K NOZHAHUIO cefA:

—opueHTanus 00yJaroNIuXCsl Ha TOCTHKCHUE JTIMYHOTO CYACThSI, PEATH3AIUI0 MO3UTHBHBIX
KU3HCHHBIX TIEPCIIEKTUB, WHUIIMATHBHOCTh, KPEATUBHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
JUYHOCTHOMY CaMOOTIPEICIICHUIO, CIOCOOHOCTh CTaBHUTD IEJIH U CTPOUTH KU3HCHHBIC TIJIaHbL;

—TOTOBHOCTh M CIOCOOHOCTH OOecrednTh cebe M CBOMM OJIM3KMM JOCTOHHYIO JKH3Hb B
MPOLECCE CAMOCTOSTENIbHOM, TBOPYECKOW U OTBETCTBEHHOM ESITEIBHOCTH;

—TOTOBHOCTh M CIIOCOOHOCTH OOYYarOMIMXCS K OTCTAMBAHHWIO JIMYHOTO JOCTOMHCTBA,
COOCTBEHHOTO MHEHHUSI, TOTOBHOCTh U CIIOCOOHOCTH BBIPaOATHIBATh COOCTBEHHYIO MO3UIIMIO TIO
OTHOIICHHUIO K OOIIECTBEHHO-TTOJIMTHICCKIM COOBITHSIM TIPOIIJIOTO M HACTOSIIET0 HAa OCHOBE
OCO3HAHUS U OCMBICIICHUSI UCTOPHH, TyXOBHBIX IICHHOCTEH U JOCTHKEHUI HAIICH CTpaHbI;

—TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOMIMXCS K CAaMOPA3BUTHIO W CAMOBOCHHUTAHHIO B
COOTBETCTBUHU C OOIICUCITIOBEUSCKUMHU IIEHHOCTSAMH M HJealaMU T'PaXKIAaHCKOTO OOIIeCTBa,
MOTPEeOHOCTh B (PU3MYECKOM CaMOCOBEPIICHCTBOBAHHH, 3aHATHSIX CIIOPTHBHO-03/I0POBHTEILHOM
JESITeIIbHOCTBIO;

—TIPUHSATHE U peaTu3aIius [IEHHOCTEH 3J0pOBOT0 M 0€30MMacHOTO 00pa3a KU3HHU, OepeKHOE,
OTBETCTBEHHOE W  KOMIICTCGHTHOEC OTHOIICHHE K COOCTBEHHOMY  (DU3WYECKOMY M
TICUXO0JIOTUIECKOMY 3JI0POBBIO;

—HETPUATHE BPESIHBIX PUBBIYCK: KYPEHUS, YIOTPEOICHUS AJIKOTOJIs, HAPKOTHKOB.

Jluunocmuvle pesynomameul ¢ cghepe OmMHOUWIEHUII 0OYUAIOUWLUXCA C OKPYHCAIOWUMU
aA00emu:

—HpPaBCTBEHHOE CO3HAHHE M TIOBEJCHHE Ha OCHOBE YCBOEHHUS OOIICUETIOBEUECKUX
LIEHHOCTEH, TOJEPAHTHOIO CO3HAHMSI W TMOBEJCHHS B MOJIMKYJIBTYPHOM MHpE, TOTOBHOCTH U
CIOCOOHOCTH BECTH TUAJIOT C IPYTUMU JIOAbMHU, TOCTUTaTh B HEM B3aMMOIIOHHUMAHHUS, HAXOAUTh
oOurye 1eau U COTPYIAHUYATD IS UX TOCTHIKEHUS;

—NpUHATHE  TYMAHUCTUYECKUX  LIEHHOCTEH,  OCO3HAHHOE,  YBXKWUTEIbHOE U
no0poXkeNnaTenbHOe OTHOIICHUE K APYrOMY YEJIOBEKY, €ro MHEHUIO, MUPOBO33PEHHIO;

—CMOCOOHOCTh K CONIEPEKUBAHUIO U (POPMHUPOBAHHE MO3UTUBHOTO OTHOIICHHUS K JIIOJISM, B
TOM YHCJIEe K JIULAaM C OFPAaHUYEHHBIMU BO3MOKHOCTSIMH 370POBbSl U WHBaJIWAaM; OepexHOeE,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (PU3MUYECKOMY U TCHUXOJOTUYECKOMY 3/I0POBBIO
JPYTUX JIF0JIel, yMEHUE OKa3bIBaTh MEPBYIO MOMOIIIb;

—bopMUpoBaHHE BBIPAKEHHON B TOBEICHUM HPABCTBEHHOW MO3HUIMH, B TOM YHCIE
CIOCOOHOCTH K CO3HATEIHLHOMY BBIOOPY J0Opa, HPAaBCTBEHHOTO CO3HAHMSI M TIOBE/ICHUS HA OCHOBE
YCBOGHHS OOIIEUETOBEYECKUX I[IEHHOCTEH W HPaBCTBEHHBIX YYBCTB (YeCTH, JOJra,
CIPaBeTMBOCTU, MUJIOCEPIUS U IPYKeEI00us);

—pa3BUTHE KOMIIETEHIUI COTPYAHUYECTBA CO CBEPCTHUKAMH, JETHbMH MJIQ/IIIEr0 BO3pacTa,
B3pOCIBIMH B 00pa3oBaTeNbHOM, OOIIECTBEHHO TOJE3HOW, yueOHO-HCCIea0BaTEeIbCKOM,
MIPOEKTHOM M IPYTHX BUIAX JAESITEIbHOCTH.

JTuunocmmuesle pe3ynvmamal 6 cghepe omHuouIeHUl 0OYUAIOWUXCA K OKPYIHCAIOU EMY MUDY,
HCUBOUL NPUPOOE, XYO0IHCECMEEHHOIL KYIbHYpe:

—MHUPOBO33pEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHs  HAYKH,
3HAYUMOCTH HAayKH, TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPUYECTBY, BIAJCHHUE JIOCTOBEPHOU
uHpopManuend 0 MepPelOBBIX JOCTHKEHHUSIX U OTKPBITUSX MHUPOBON U OTEUECTBEHHOW HAYKH,
3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIIECTBa;



—TOTOBHOCTh M CIIOCOOHOCTH K O0Opa3oBaHUIO, B TOM 4YHCIIE CcaMOOOpa3oBaHUIO, Ha
MPOTSHKEHUU BCEW JKU3HU; CO3HATEIHLHOE OTHOIICHHWE K HEMPEPhIBHOMY OOpa30BaHHUIO Kak
YCIIOBUIO YCIIEITHOW MPO(ecCHOHATBEHOM U OOIIIECTBEHHON IEATEeIHbHOCTH;

—JKOJIOTHUYECKasi KyIbTypa, OEpeKHOE OTHOLICHWS K POIHOW 3emiie, MPHPOJTHBIM
OorarctBam Poccuu m Mupa; MOHUMaHUWE BIMSHUS COIMATBLHO-KOHOMHYECKHUX IPOIECCOB Ha
COCTOSIHME TPUPOJHON M COLMAIBHOW Cpellbl, OTBETCTBEHHOCTb 3a COCTOSIHUE MPUPOIHBIX
pECypcoB; YMEHHsI W HAaBBIKM Pa3yMHOTO MPHUPOIOINOIB30BAHMS, HETEPIUMOE OTHOIICHHE K
JNCUCTBUSM, MPHHOCSIINM BpEA DKOJOTHUH; TNPUOOPETCHHE OIBITa HKOJOTO-HAIpPaBICHHON
NEeSITENHbHOCTH;

—3CTETUYECKOE OTHOIICHUS K MHpPY, TOTOBHOCTH K 3CTETHYECKOMY OOYCTPOHCTBY
cOOCTBEHHOTO OBITA.

Jluunocmmuule pezynomamot 6 cghepe omnouieHuil 00YHaAIOUUXCA K CeMbe U POOUMENAM,
6 MoM Yucie N0020MOBKA K CEMEUHOU HCUZHUL:

—OTBETCTBEHHOE OTHOIIEHHWE K CO3JaHHI0 CEMbH HAa OCHOBE OCO3HAHHOTO MPUHSTHS
IICHHOCTEH CEMEHHOM KHU3HU,

—TIOJIOKUTENBHBIM ~ 00pa3  CeMbH, pPOJIUTEIbCTBA (OTIIOBCTBA M  MaTEPUHCTBA),
WHTEPUOPU3AITUS TPAJTUIIMOHHBIX CEMEHHBIX IIEHHOCTEH.

Jluunocmuvle pezynomamol 6 cghepe omuouienus odyuarouwguxca Kk mpyoy, é cghepe
COUUATbHO-IKOHOMUYUECKUX OMHOUIEHUTL:

—yBa)K€HHE KO BCEM (popMaM COOCTBEHHOCTH, TOTOBHOCTH K 3aI[UTE CBOCH COOCTBEHHOCTH,

—O0CO3HAHHBIN BBIOOp Oyaymiei mpodeccun Kak MyTh U CIIOCO0 pean3aii COOCTBEHHBIX
KU3HEHHBIX TJIaHOB;

—TOTOBHOCTh OOY4YaroIIUXCsl K TPYIOBOW NpodecCUOHATbHON NEATENbHOCTH Kak K
BO3MOXHOCTM  y4acTHsl B  pEIIEHWH JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX,
00IIIeHAIIMOHATIBHBIX MTPOOJIEM;

—THOTPEOHOCTh TPYIUTHCS, YBOXKECHHUE K TPYAY U JIIOIIM TpyHAa, TPYAOBBIM JTOCTHKEHUSIM,
N00OpOCOBECTHOE, OTBETCTBEHHOE U TBOPUECKOE OTHOILIEHHWE K pa3sHbIM BHUJAM TpPYAOBOI
NesITeNIbHOCTH;

—TOTOBHOCTh K CaMOOOCITY)XMBaHHUIO, BKJIoYasi OOy4Ye€HHE U BBINIOJHEHUE JIOMAIIHUX
00s3aHHOCTEIA.

JIuunocmmuule pesynomamel ¢ cghepe uzuueckozo, NCUX0N02UYECKO20, COUUATLHO20 U
aKaoemuuecko2o 6.1a20n0ayuus 00yuarowuUxc:

—duznueckoe, AMOLIMOHAIIBHO-TICUXOJIOTUYECKOE, COLIMATILHOE Onarormnoiyuue
oOyuaronuxcs B U3HU 00pa3oBaTeIbHONW OpraHM3allvy, OLIYIICHHE NETbMH O€30MacHOCTH U
TICUXOJIOTHYECKOro koMdopra, HHPOPMAIIMOHHOM 6€30TTaCHOCTH.

MertanpeaqMeTHbIe pPe3yJIbTaThl OCBOCHHS 00pa30BaTEIbHON MPOrpaMMbl MPEACTABICHBI TPEMS
TpyIIaMi YHUBEPCaIbHBIX yueOHbIX AeiicTuil (YVY /).
1. PeryasiTuBHbIe YHMBepCAJIbHbIE YUeOHbIE NelcTBUS

BbInycKHUK Hay4uTCS:

—CaMOCTOSITEJIBHO ONPEACIATh LIENH, 3a7aBaThb MapaMeTpbl M KPUTEPUH, IO KOTOPHIM
MO>KHO OIIPEAEIUTH, YTO LEIb JOCTUTHYTA;

—OLICHUBATh BO3MOJKHBIE TIOCIIEACTBUS JOCTHKEHHS NIOCTABIEHHON LIENU B AEATEIbHOCTH,
COOCTBEHHOM KHU3HH M KU3HU OKPYXKAIOIIUX JIIOAEH, OCHOBBIBASCH Ha COOOPAXKEHUAX ITHKU U
MOpaH;

—CTaBUTh M (POPMYIHPOBaTH COOCTBEHHbIE 3aJlaud B 00pa3oBaTENbHOU AEATEIBHOCTU U
KHU3HEHHBIX CUTYaIUIX;



—OIIEHUBATh PECYpPChl, B TOM YHCIE€ BpeMs MU JpYrue HeMaTepuajbHbIE PECypCHI,
HEOOXOIUMBIC JUIS TOCTHKEHUS ITOCTABICHHOM 1IeTH;

—BBIOMpATh TYTh JOCTIIKEHHUS I1ENH, IUIAHUPOBATh pEIICHUE TOCTAaBICHHBIX 3a/ad,
ONTUMU3UPYS MaTepUaJIbHbIE U HEMaTepUaIbHbIE 3aTPATHI;

—OpraHu3oBbIBaTh A()(PEKTUBHBIA TOUCK PECYpCOB, HEOOXOAUMBIX [UISI JIOCTHIKCHHS
IIOCTABIICHHOM IICIIH;

—COTIOCTABJIATH MOJYYEHHBIN PEe3yJabTaT ACATEIHLHOCTH C MIOCTABICHHOM 3apaHee 1eIbIO.

2. Tlo3naBaTejibHbIe YHUBEpPCAJIbHBIE YUeOHbIE eiiCTBHSA

BrinmyckHuK HAayduTCS:

—HUCKaTh U HAXOAUTH 000OIICHHBIE CTIOCOOBI PEIICHUS 33/1a4, B TOM YHUCJIE, OCYIIECTBIISITh
pa3BepHYTHI WH()POPMAIMOHHBIM TOWCK M CTaBUTh HAa €ro OCHOBE HOBbIE (yueOHBIE U
M03HABaTENIbHbIE) 3a/1a4H;

—KpPUTHUYECKU OIICHHBaTh W WHTEPIPETHPOBATH HH(POPMAIUIO C PA3HBIX MO3HIIHH,
pacrno3HaBaTh U (UKCHUPOBATH MPOTHBOPEUUS B UH(DOPMAITMOHHBIX UCTOYHHUKAX;

—UCIOJIb30BaTh PA3JIMYHBIE MOJEIBHO-CXEMAaTHYECKUE CPEJCTBA I TPEACTAaBICHUS
CYIIIECTBEHHBIX CBSI3€M M OTHOIICHUH, a TAK)KE MMPOTUBOPEYUH, BHISIBJICHHBIX B MH(POPMAITMOHHBIX
HMCTOYHHKAX;

—HAXOJIUTh W TIPUBOJIUTHh KPUTHYECKUE apTyYMEHTHI B OTHOIICHWU NEUCTBHU M CYXICHUU
JPYroro; CHOKOWHO M pPa3yMHO OTHOCHUTHCS K KPUTHYECKUM 3aMEYaHHSIM B OTHOIICHUU
COOCTBEHHOTO CYXJICHHS, pacCMaTPpUBATh UX KaK PeCypc COOCTBEHHOTO Pa3BUTHS,

—BBIXOJIUTh 3a PaMKH Y4eOHOTO TpEeAMETa M OCYIIECTBISATH IICJICHANPABICHHBIA MMONCK
BO3MOXHOCTEH /7151 IUPOKOTO MEPEHOCa CPEICTB U CIIOCOOOB JIEHCTBUS;

—BBICTpauBaTh MHAUBHUIYaJIbHYIO 00pa30BaTeNbHYIO TPAEKTOPHIO, YUUTHIBAS OTPAaHUYEHUS
CO CTOPOHBI APYTUX YUaCTHUKOB U PECYPCHBIE OTPaHUUCHUS;

—MEHSTh U yIep>KUBaTh pa3Hble MO3ULIUU B IO3HABATEILHOM JIESTEIBHOCTH.

3. KoMMyHMKATHBHBbIE YHHBEpPCAJIbHbIE YUeOHbIe 1eiicTBUSI

BoInyckHUK Hay4YUTCS:

—OCYILECTBIIATH JIEJIOBYI0 KOMMYHHUKAIMIO KaK CO CBEPCTHUKAMM, TaK U CO B3POCIBIMHU (KaK
BHYTpU 00Opa30BaTeNIbHOM OpraHU3alluy, TaK U 3a €€ IpelesiaMu), MoA0upaTh MapTHEPOB IS
JIeIOBOM1 KOMMYHHUKAIIMU HCXOJS U3 COOOpa)K€HUIl pe3ylbTaTUBHOCTU B3aHUMOJICHCTBHS, a HE
JUYHBIX CUMIIATUH;

—IpU OCYILIECTBICHUU TPYIIOBOI pabOThl OBITH KaK PYKOBOAWUTENEM, TaK U UJICHOM
KOMaH/Ibl B Pa3HbIX POJIsAX (FeHepaTop HJeH, KPUTUK, UCIOJHUTEINb, BBRICTYNAIOMIUN, IKCIEPT U
T.1.);

—KOOpAVMHHUPOBATh M BBINOJHATH PAOOTy B YCIOBHUSX pPEATbHOTO, BUPTYAJIBHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

—pa3BepHYTO, JIOTMYHO M TOYHO H3JIaraThb CBOK TOYKY 3pEHHUS C HCHOJIb30BAaHUEM
a/ICKBaTHBIX (YCTHBIX U MMMChMEHHBIX) SI3IKOBBIX CPEJICTB;

—pacro3HaBaTh KOH(MIMKTOTEHHBIE CHUTYyallMd M TPEJOTBpaIIaTh KOH(MIMKTHI 10 HX
aKTUBHOUM (haspl, BBICTpaWBaTh JEJIOBYI0O U 00pa30BaTelIbHYI0 KOMMYHHKAIMIO, Hu30eras
JIMYHOCTHBIX OLIEHOYHBIX CYXICHUM.

B pe3syabrare udydenusi yueOHoro mpeamera «buoJiorus» Ha yYpoBHe CpeaHero
0o0miero oopa3oBaHus:

BbInycKHHK Ha yri1y0JIeCHHOM YPOBHE HAYYMTCH:
—  OLEHMBATh POJIb OMOJIOTMYECKHX OTKPBITUI M COBPEMEHHBIX HCCIEOBAHUN B Pa3BUTUHU

HAaYKU U B HpaKTquCKOﬁ JACATCIbHOCTHU JIIOI[Cﬁ;



—  OLEHMBATh POJIb OMOJIOTUH B (POPMHUPOBAHUH COBPEMEHHOW HAay4yHOW KapTHHBI MUDA,
IIPOrHO3UPOBATh NEPCIEKTUBBI Pa3BUTHS OMOJIOTUN;

—  YCTaHaBJIMBaTh U XapaKTEPHU30BaTh CBSI3b OCHOBOIIOJIArAOIIMX OMOJIOTMUYECKUX MTOHATHM
(kyeTka, OpraHmsM, BHI, SKOcHcTeMa, Onocdepa) ¢ OCHOBOMOIATAIOIIUMH MOHITUAMHU JPYTUX
€CTECTBEHHBIX HaYK;

—  000CHOBBIBaTh CHCTEMY B3TJISI0B HA JKUBYIO IIPUPOIY U MECTO B HEH YeJI0BeKa, MPUMEHSIS
OMOJIOTUYECKAE TEOPHH, YYCHHS, 3aKOHBL, 3aKOHOMEPHOCTH, TIOHMMAaTh TPaHUIBl UX
MIPUMEHUMOCTH;

— TOpOBOAMUTH Y4eOHO-HCCIEAOBATEIbCKYIO JAEATEIbHOCTh II0 OWOJIOTHU: BBIBUTAThH
TUIOTE3bl, MJIaHUPOBaTh pabOTy, OTOMpPATh U NMpeoOpa3oBbIBATH HEOOXOAUMYIO HMH(pOpPMALUIO,
MIPOBOJUTH SKCIIEPUMEHTHI, HMHTEPIPETUPOBATh pPE3YIbTAThl, J€laTh BHIBOJbI HAa OCHOBE
MOJIyYE€HHBIX PE3y/IbTaTOB;

—  BBISBJIATH U OOOCHOBBIBATh CYLIECTBEHHbIE OCOOCHHOCTH Pa3HBIX YPOBHEW OpraHu3aluu
KU3HU;

—  yCTaHaBJIMBATh CBS3b CTPOEHUS U (PYHKIIUI OCHOBHBIX OMOJIOTUYECKUX MAaKPOMOJIEKYII, UX
POJIb B IIpoleccax KJIETOYHOTO0 METab0In3Ma;

— pemaTth 3aJadyd Ha onpeneneHue mnocienoBarenbHocTH HykieotuaoB JIHK n nPHK
(MPHK), antuxkononoB TPHK, nocnenoBarenbHOCTH aMUHOKHCIIOT B MOJIEKYIIe Oelika, MpUMEHSS
3HAHUS O PEeAKLUIX MATPUYHOTO CHHTE3a, TEHETUYECKOM KOJ€, IPUHIINIIE KOMIUJIEMEHTapHOCTH;

—  JenaTh BBIBOJbI 00 U3MEHEHUX, KOTOPbIE IPOU30MIYT B Mpolieccax MaTpUYHOTO CUHTE3a
B CJIy4ae U3MEHEHUS MOCIe0BATEIbHOCTH HYyKIeoTu10B JJHK;

— cpaBHMBaTh (ha3pl JENCHMs KIETKM; pellaTh 3a7add Ha OIpeJesieHMEe U CpaBHEHUE
KOJIMYecTBa reHeTndeckoro Martepuana (xpomocom u JIHK) B KieTkax MHOTOKJIETOYHBIX
OpPraHu3MOB B pa3HbIX (pazax KJIETOYHOI'O LIMKIIA;

—  BBIABJIATH CyHICCTBEHHBIC IPU3HAKU CTPOCHUS KIETOK OPTaHU3MOB PAa3HbIX HAPCTB XKUBOU
IIPUPO/IbI, YCTAHABIMBATH B3AUMOCBSI3b CTPOEHHS U (PYHKLUH YacTe U OPraHOUJOB KIIETKH;

—  000CHOBBIBaTh B3aUMOCBS3b IIACTUYECKOIO M HYHEPIETUYECKOTO OOMEHOB; CPaBHHUBATh
IIPOLECChl TUIACTHUYECKOIO M HHEPreTHUECKOro OOMEHOB, NMPOUCXOMALIMX B KIETKAaX >KHUBBIX
OpPraHU3MOB;

—  ONpPEIEIATh KOJIMYECTBO XPOMOCOM B KJIETKaX PacCTEHUH OCHOBHBIX OTIEJIOB Ha Pa3HBIX
JTanax >KM3HEHHOTO LIUKIIA;

—  pelaTh T€HeTHYEeCKHe 3a/1a4i Ha AUTMOPHUIHOE CKpELIMBaHKe, CLEIJICHHOE (B TOM YHCIIe
CLIEIJICHHOE C II0JIOM) HAacJeJOBaHUE, AHAINM3UPYIOIIEE CKpPEIIMBAHUE, IMPUMEHSS 3aKOHBI
HACJIEICTBEHHOCTH U 3aKOHOMEPHOCTH CLIEIUIEHHOTO HAaCJIEOBAHMUS;

—  packpbIBaTh IPUYMHBI HACJIEJACTBEHHBIX 3a00J1€BaHU, apryMEHTHPOBATh HEOOXOIUMOCTh
Mep MpeaynpexaeHus TaKuX 3a00J1eBaHul;

—  CpaBHMBATh Pa3HbIE CIIOCOOBI pAa3MHOXKEHHS OPIaHU3MOB;

—  XapaKTepH30BaThb OCHOBHBIE ITAIlbl OHTOT€HE3a OPraHU3MOB;

—  BBIABIATH NPUYMHBI U CYIIECTBEHHbIE NMPU3HAKU MOJAU(UKAMOHHOW M MYTallMOHHOMN
M3MEHYHMBOCTH; 0OOCHOBBIBATH POJIb U3MEHUMBOCTH B €CTECTBEHHOM U HCKYCCTBEHHOM OTOOpE;

—  000CHOBBIBaTh 3HAUEHUE PA3HBIX METOJIOB CEJIEKLIUH B CO3JJAHUU COPTOB PACTEHUH, OPOJ]
KUBOTHBIX U IITAMMOB MUKPOOPTaHNU3MOB;

— 00OCHOBBIBaTh MPHUYUHBI HM3MEHAEMOCTH M  MHOrooOpasusi BHJIOB, MpPHUMEHSSA
CUHTETHUYECKYIO TEOPHIO IBOJIIOLINN;

—  XapakTepHu30BaTh MOMYJSALUI0 KAaK EIUMHUILY SBOJIIOLUHM, BHUJ KaK CHCTEMATHYECKYIO
KaTEroOpHUIO U KaK pe3yabTaT 3BOJIIOLUN;



—  YCTaHaBJIMBAaTh CBS3b CTPYKTYPbI U CBOWCTB 9KOCHUCTEMBI;

—  COCTaBJISITb CXEMBbl IIEPEHOCA BEIIECTB M SHEPrUM B DKOCHCTEME (CETH IUTaHUs),
MIPOTHO3UPOBATH UX U3MEHEHHS B 3aBUCUMOCTH OT U3MEHEHUS (PaKTOPOB CPEIbI;

—  apryMEHTUPOBATh COOCTBEHHYIO MO3HIIMIO [0 OTHOIIEHHUIO K AKOJOTHYECKUM MpodieMam
Y MOBEJEHUIO B IPUPOJIHON CPEJIE;

— 00OCHOBBIBaTh HEOOXOJUMOCTh YCTOWYMBOTO pPAa3BUTHS KaK YCIOBHS COXPaHEHHS
ouochepsr;

— OIICHMBAaTh NPAKTHUECKOE U 3TUYECKOE 3HAYCHHME COBPEMEHHBIX HCCIIEIOBAaHUN B
OMOJIOTUH, MEIUIIMHE, SKOJIOTUH, OMOTEXHOJIOTHH; 000CHOBBIBATH COOCTBEHHYIO OIICHKY;

—  BBISBJIATH B TEKCTE OMOJIOTMYECKOIrO COJAEp)KaHMs NMpoOJIeMy W apryMEHTUPOBAHHO €€
OOBSACHATE;

—  TIPEICTaBJISITh OMOJOIMUECKYI0 MH(OPMAIIMIO B BUJE TEKCTa, TaOIUIIbI, CXeMBbI, Ipaduka,
qyarpaMmbl M JIenaTh BBIBOJbl Ha OCHOBAHMHU IPEJICTaBICHHBIX JAHHBIX; MPeoOpa3oBbIBATH
rpaduk, TabIHIly, AHArpaMMy, CXeMY B TEKCT OMOJIOTHYECKOTO COACPIKAHUS.

BoInycKHUK HA YIJIy0JIeHHOM YPOBHE MOJIYYUT BO3MOKHOCTH HAYYHThCS

—  0p2aHUu308b18aMb U NPOBOOUMb UHOUBUOYATLHYIO UCCTIE008AMENLCKYIO 0eSIMENTbHOCHb HO
ouonocuu  (unu  pazpabamvieames  UHOUBUOYAIbHBIL  NPOEKM):  8blOBUCAMb  2UNOME3b,
naaHuposams pabomy, omoupams u NpeooPaA308bIBAMb HEOOXOOUMYIO UHGOPMAYUIO, NPOBOOUND
IKCNepUMeHMbl, UHMEPNPEMUpPO8ams pe3yibmamvl, 0e1ams 6bl800bl HA OCHOBE NOLYYEHHBIX
pe3yibmamos, npedcmasisims nPOOYKm C80UX UCCLe008AHUL,

—  NPOCHO3UPOBAMb NOCAEOCMBUSL COOCMBEHHBIX UCCIEO08AHULL C Y4EMOM IMUYECKUX HOPM
U IKOI02UYECKUX MPebO8aHUL;

—  GblOeNsIMb CYWeCmBeHHble 0COOCHHOCMIU JHCUSHEHHbIX YUKIO8 npedcmagumenell pa3Hblx
0mOoen08 pacmeHuil U Muno8 HCUBOMHBIX, U300PAANCAMb YUK PA3BUMUSL 8 BUOE CXEM,

—  GHaMU3UPOBAMb U UCNOIB308AMb 6 DEUleHUU YYeOHbIX U UCCIe008AMENbCKUX 3A0ay
UHpOpMayUIO 0 COBPEMEHHBIX UCCI008AHUAX 8 OUOIO2UU, MEOUYUHEe U IKOJIO2UU,

—  apeymenmuposams HeoOX00UMOCb cunmesa eCmecmeeHHO-HAYUHO20 u
COYUOSYMAHUMAPHO2O0 3HAHUSL 8 INOXY UHPOPMAYUOHHOU YUBUIUZAYUU,

—  MOOenuposamv UMeHeHue 3IKOCUCTEM N0 GIUSHUEM PA3TUYHBIX SPYRN (hakmopos
OKpYyoicaroujell cpeobl,

—  GbIAGIAMb 8 Npoyecce  UCCLe008AMENbCKOU — OesImeNbHOCMU  NOCIe0CmEUs.
AHMPONO2EHHO20 BO30CUCMBUSL HA IKOCUCEMbL CB0€20 PEeSUOHA, NPedaazams Cnocoobl
CHUDICEHUST AHMPONO2EHHO20 8030€UCMBUSL HA IKOCUCTEMDbL,

—  UCNONb306aMb  NPUOOPEmeHHble KOMNEMeHYUU 6 NPAKMUYecKol OesimelbHOCmuU U
NOBCEOHEBHOU  JCUBHU Ol  NpUoOpemeHusi Onvlma O0esameibHOCmu, npeouecmayouell
npogheccUuoOHAIbHOU, 8 OCHOBE KOMOPOLUL edCUum OU0I02UsL KaK Y4eOHbLIL npeoMem.



2. Coaep:xxanue yye0Horo npeaMera «buosorus»

TemaTuueckuii pazaen

Conep:xkanue

10 kmace

buogorusi Kak KOMILIEKC
HAaYK 0 KMBOM npupojae

Buonorus kak kommiekcHas Hayka. CoBpeMeHHbIE HANPaBICHUS B
ouonoruu. CBs3b OHONIOTHHU C IPYTUMH HaykaMu. BeimonHenne
3aKOHOB (DM3MKH W XUMHH B )KUBOH npupoae. CHHTE3 eCTeCTBEHHO-
HAYYHOTO M COIMOTYMaHUTAPHOT0 3HAHUSI HA COBPEMEHHOM JTare
pasBuTHs nuBHIM3anuu. [IpakTniyeckoe 3HaUeHHE OUOTOTHYECKHX
3HAHUM.

buonoruyeckre cucTeMbl Kak MpeMET H3y4eHUs] OHOIOTHH.
OCHOBHBIE TPUHIUIIBI OpPraHU3alMK U (QYHKIIMOHUPOBAHUS
OMOJIOTMYECKUX CHCTEM. brolornieckue cucTeMbl pa3HbIX
YPOBHEHN OpraHU3allkH.

['umote3s! 1 Teopun, UX poib B HOPMHUPOBAHUHN COBPEMEHHON
€CTECTBEHHO-HAYYHON KapTHUHBI MUpa. MEeTOo bl Hay4HOT O
MO3HAHUS OPraHUYECKOr0 MHUpa. DKCIIEPUMEHTAILHBIE METOIBI B
OMOJNIOrMH, CTaTUCTUYECKast 00pabOTKa TaHHBIX.

Jlabopamopnuie pabomor:

Hcnonvzosanue paznuyunolix Memooos npu uzyieHuu OUOI02UYecKux
00vexkmos. Texnuka MUKpoCKOnUposanus.

H3zyuenue knemok pacmeHuii u JcU8OMHbIX OO MUKPOCKONOM HA
20MOGbIX MUKPORPENApamax u ux onucanue.

IIpucomosnenue, paccmampusanue u ORUCAHUE MUKPONPENapamos
KJIemoK pacmeHuil.

CTpyKTypHbIE H
(pyHKIMOHATbHBIE OCHOBBI
KU3HU

MosekynsipHble OCHOBBI )KM3HU. MaKpO3JIEMEHTHI U
MHKpod3JieMeHThl. Heopranmyeckue Bemiectsa. Bona, ee ponb B
skuBoit mpupoze. ['mapoduasHOCTE ¥ rUAPoHOOHOCT. Posb
MHHEpaIbHBIX colieil B kieTke. OpraHndecKre BeIecTBa, MOHATHE
0 PEryIspHBIX U HEPETryIAPHBIX OUOMONIMepax. YTIIeBOIBL.
MoHocaxapuIbl, OMUTOCaXapu bl U monucaxapuasl. OyHKIum
yraeBoAoB. Jlunuael. @yHkuuu Junuaos. benku. Oynkuun
OenmkoB. Mexanu3m neiicTBust pepMeHToB. HyKiienHOBBIE KUCITOTHI.
JHK: crpoenue, coiicTBa, mectononoxenne, Gpyakmun. PHK:
cTpoeHue, Buabl, pyHkiuu. AT®: crpoenne, pyHkuun. pyrue
OpTraHMYECKHE BelecTBa KIeTKH. HaHoTexHOnOrn B OHOIOTHH.
Kitetka — ctpykrypHas u GpyHKIIMOHATBHAS €WHUIIA OPTaHNU3MA.
PazBuTne mutonorun. CoBpeMeHHbIE METOIBI H3YIEHUS KIICTKH.
Kiterounas Teopus B CBET€ COBPEMEHHBIX TAHHBIX O CTPOSHHUH H
dbysaxuax kinerkn. Teopus cumbuoreneza. OCHOBHBIE YacTH U
opranoubl KieTku. CTpoeHre U GyHKIIHNA OHOIOTHYECKIX
memOpan. lurormnaszma. Anpo. CtpoeHre U GyHKIIHA XPOMOCOM.
MemOpanHbIe 1 HeMeMOpaHHbIe opraHou/ibl. L{uTockener.
Brurrouenns. OCHOBHBIE OTIIMYUTENBHBIE OCOOSHHOCTH KIIETOK
pokapuoT. OTIMYUTENBHBIE 0COOEHHOCTH KIIETOK 3YKapHOT.
Bupycel — Hexnerounas ¢popma xxu3au. CriocoOsl mepeaayn
BUPYCHBIX MH(EKINI 1 Mepbl MPOGUIAKTUKH BUPYCHBIX
3a0oneBanuil. Bupyconorus, ee mpakTuieckoe 3Ha4YCHHE.
Knerounstit Mmetabonu3m. GepMeHTATUBHBINA XapaKTep PeaKui
oOMeHa BelecTB. JTalbl SHEPreTuIeckoro oomena. AspodHoe u




aHa’poOHOe AbIxaHue. Posib KIETOYHBIX OPraHOMAOB B IIPOLIECCax
9HEPreTHYEecKoro ooMena. ABTOTpO(dbI U TeTepOTPOPHI.
®otocuntes3. Pazpl poTrocuHTE3a. XEMOCHHTES.

HacnencrBennas nadopmanus u ee peaan3anns B KIETKE.
I'enernueckuii KoJl, €ro CBOMCTBA. DBOMIOIUS TIPEACTaABICHU O
rene. CoBpeMeHHBIE IPEICTABICHHS O T'eHe u reHoMe. bruocnHTes
Oenka, peaklui MATPUIHOTO CHHTe3a. Perymsiuus paboThl TEHOB U
MPOLIECCOB OOMEHA BEIIECTB B KIIETKe. | eHHAst MH)KEHEPHs,
reHOMUKa, poTeoMuKa. Hapymenue 6HOXUMHUYECKUX MPOILIECCOB B
KJIETKE M0/ BJIMSIHUEM MYTarcHOB U HAPKOT€HHBIX BEIIIECTB.
Krnerounsrit iukin: uaTepdasa u aenenre. MuTos, 3HaUeHHE
MUTO32, (pa3bl MuTO3a. COMaTHUECKHE U TIOJIOBBIE KIIETKH. Melo3,
3HaYeHue Meiio3a, Gas3pl Meioza. Melo3 B )KU3HEHHOM LIUKJIE
opranu3moB. @opmMupoBaHUe MOJTOBBIX KIETOK Y IIBETKOBBIX
pacTeHHii U MO3BOHOYHBIX KUBOTHBIX. Perynsiust qejgeHns KIeTok,
HapyIIEHUS PEryisalny Kak npuurHa 3aboneBanuii. CTBONOBBIE
KJIETKU.

Jlabopamopnuie pabomor:

CpasHnenue cmpoeHus KemoK pacmeruti, #HUB0MHbIX, pubos u
baxmepuii.

H3yuenue 08udicenus yumoniasmoi.

H3yuenue niazmonuza u 0eniazmonu3a 6 Kiemkax KO#Cuybl IyKd.
H3zyuenue ghepmenmamusroeo pacujenienus nepokcuoa 6000pooa
8 PACMUMENLHBIX U HCUBOMHBIX KIEMKAX.

Obuapysicenue benxos, y2ne80008, TUNUO0E C HOMOULBIO
KauecmeeHHbIX peaKyull.

Buvioenenue /[HK.

H3yuenue xkamarumuueckoil akmueHocmu pepmenmos (Ha
npumMepe amuiasbl Ui Kamaidsbi).

Habnooenue mumosa 6 kiemxkax KOHYUKA KOpeWwKa 1yKa Ha
20MO08bIX MUKPONPENapamax.

H3yyenue xpomocom Ha 20moswix MUKPONpenapamax.

H3yuenue cmaouii melio3a Ha 20MOBbIX MUKPONPENapamax.
H3zyuenue cmpoerus noio6uix Kiemox Ha 20Mo8bIxX
MUKDONpenapamax.

Pewenue snemenmapneix 3a0au no MoneKyiaApHol Ouoio2uu.

Opranuszm

Oco0EeHHOCTH OJHOKJIETOYHBIX, KOJOHHAILHBIX 1 MHOTOKJIETOUHBIX
OpraHu3MoB. B3anMoCBsI3b TKaHEH, OPTaHOB, CHCTEM OPraHOB Kak
OCHOBA IIEJTOCTHOCTH OpPTaHN3Ma.

OCHOBHBIE MTPOLIECCHI, TPOUCXOASIINE B OPraHU3Me: MUTAHUE U
MIUIIEBapeHe, IBIKEHIE, TPAHCIIOPT BEIIECTB, BEIICICHNUE,
Pa3IpaskuMOCTh, perynsius y opranu3moB. [lognepxanue
roMeocTasa, MPUHIIAT OOpaTHOMN CBSI3H.

PaszmHOXKEHME OpraHn3MoB. becrionoe 1 monoBoe pa3MHOKEHNUE.
JIBoitHOE OMIIOAOTBOPEHHUE Y UBETKOBBIX pacTeHUu. Buabl
OILJIOJIOTBOPEHUS Y KUBOTHBIX. CIIOCOOBI Pa3MHOKEHHS Y
pacTteHuii u )kuBOTHBIX. [lapTeHorenes. OHTOreHes.
OMOpuronansHoe pa3suThe. [locTamMOproHaNbHOE pa3BUTHE.
IIpssiMoe u HenpsiMoe pa3ButTue. JKU3HEHHBIE UKl Pa3HbIX TPYIIT




OpraHu3MoB. Perynsius nHANBHUYaIbHOTO pa3BUTHA. [IpudrHbI
HapyIIEHUH pa3BUTUS OPTaHU3MOB.

Hcropust BOBHUKHOBEHUS U pa3BUTHUS T€HETHKH, METOJIbI TEHETHKHU.
'enernyeckne TEPMUHOIOTHA U CHMBOJIHKA. | €HOTHIT U )EeHOTHII.
BepoaTHOCTHBIN XapaKkTep 3aKOHOB T'€HETHKH. 3aKOHbI
HacleACTBEHHOCTH ['. MeHiensl M yCIOBUS UX BBIITOJIHEHHUS.
HuTonoruueckre 0CHOBBI 3aKOHOMEPHOCTEN HacIeJOBAHNA.
Ananusupyrolee ckpeupBatie. XpoMOCOMHas TEOpUs
HacneacTBeHHocTH. ClienieHHOe HacleloBaHUe, KPOCCUHTOBED.
Onpenenenue nona. ClenyieHHOE ¢ IT0JIOM Hacliel0BaHUE.
BsaumogeiicTBre anenbHBIX U HealIeNbHBIX TeHOB. | eHeTnueckue
OCHOBBI HHIMBHIyaJIbHOTO pa3BUTHsL. [ 'eHeTnyeckoe
KapTHpPOBaHHUE.

['eneruka 4enoBeka, METOBI U3YUEHUS TEHETUKU YeNIOBEKa.
PenpoxykTrBHOE 310pOBHE UenoBeka. HacnencTBenHbie
3a00eBaHuUs YENOBEKa, UX MPEAYNpeKAeHNEe. 3HaUeHNE T€HETHKU
JUTS. METULIMHBI, STHYECKHUE aCTIeKThI B 00JIACTH MEAUIIMHCKOM
TEHETUKU.

TI'enorun u cpena. HenacnencrseHHas usmeH4MBOCTh. Hopma
peaxuu npu3Haka. BapualimoHHBINA psiji ¥ BapUaliOHHAs KPUBAsL.
HacaencrsenHast n”3MeHUYNBOCTb. BBl HaclieICTBEHHON
n3MeHYnBOCTH. KOMOMHATHBHAS N3MEHYHBOCTh, €€ HCTOYHUKH.
MyTtainuu, BUapl MyTaiuii. MyTareHsl, ux BJIUSIHUE Ha OpTaHU3MBbIL.
MyTaruu Kak MpuIuHa OHKOJIOTMIECKIX 3a00IeBaHIH.
BuesnepHas HaclIeICTBEHHOCTh U M3MEHUYNBOCTb. DITUT€HETHKA.
Homectukanus u cenekuus. LIeHTpbl 0qOMallHUBAHMS )KUBOTHBIX U
LEHTPBI IPOUCXOXKIACHUS KyJIbTYPHBIX pacTeHui. Merozsl
CeJIEKIINH, MX TEeHETHYECKHEe OCHOBHI. MICKyCCTBEHHBIH 0TOOD.
YckopeHue u MOBBIIMIEHHE TOYHOCTH 0TOOpa C IIOMOIIIBIO
COBPEMEHHBIX METOJIOB TeHETHKH U OHOTeXHONIOTHH. ['eTepo3uc u
€ro UCIOJIb30BAHUE B CENIEKLMH. Paciinpenye reHeTHaecKkoro
pa3zHo00pa3us CENEeKIIMOHHOTO MaTeprana: TOMUTLION NS,
OTJaJIEHHAs THOPUIN3AIW, SKCIIEPUMEHTAFHBI MyTareHes,
KJIETOYHAsI HHXKEHEPUSI, XPOMOCOMHAsI MH)XXEHEPUS], TCHHAS
nmxenepust. brobe3onacHoOCTb.

Jabopamopnuie padomwi:

Buisignenue npusnarkos cxoocmsa 3apooviuseli yenoseka u opy2ux
NO380HOUHBIX HCUBOMHBIX KAK OOKA3AMENbCHEO UX POOCMEA.
Cocmagnenue 21eMeHmMapHvlX cXxem CKPeuUuBanusl.

Pewenue cenemuyeckux 3adau.

U3zyuenue pe3ynbmamog MoHO2UOPUOHO20 U OUSUOPUOHO20
cKpewusanusi y 0po3oghubl.

Cocmasnenue u aHanu3 pooOCi08HbIX YELOBEKA.

H3zyuenue uzmenyusocmu, nocmpoenue 8apuayuOHHO20 psoa u
8APUAYUOHHOU KPUBOU.

Onucanue gpenomuna.

11 xaace

Teopus 3BoIOUNH

PazButue sBomonmonnsix uae. Hayunsie B3rmsaet K. Jlunnes u
K.b. Jlamapka. OBontorinonHas reopus Y. JlapsuHa.




CBueTeNBCTBA SBOJIOLHHY )KUBOW MIPUPOJIBL: TTAICOHTOIOTHIECKHE,
CPaBHUTENbHO-aHATOMHUYECKH E, SMOPHOIOTHIECKHE,
Ouoreorpaduyieckue, MOJIEKYISIpHO-TeHeTHUecKue. PazBuTne
npeAcTaBleHui 0 Buae. Bun, ero kputepun. [lonmymsamus kax
(hopma cyliecTBOBaHUS BH/IA U KaK dJIeMEHTapHasl eAWHUIIA
spomtony. CHHTETHYeCKast TEOPHsI SBOMIOIMH. MHUKPOIBOIIONHUS U
MaKpO3BOIIOHS. [IBIIKYIIIE CHITBI SBOIIOIUH, UX BIMSHHUE HA
redodon nonymsauuu. [peid reHoB u ciydaiiHbie
HEHaIpaBJIeHHbIE H3MEHEHUsI TeHO(QOH/Ia MOMYJISIIUH. Y paBHEHHE
Xapnu—BatinOepra. MosiekyJIspHO-TeHETHIECKHE MEXaHU3MbI
spomtonuy. DopMbI eCTECTBEHHOTO 0TOOpA: ABIKYIIAS,
CTa0MIIM3UPYIOIIast, TU3PYNTHBHASL. DKOJIOTHIECKOE U
reorpauyeckoe Bugoo0pa3oBanue. HamnpasieHus u mytu
sBomtonH. GopMbI BOTIONNK: JJUBEPTEHIINS, KOHBEPT CHIIHS,
napauienu3M. Mexanu3mel agantamwii. Kossomrorus. Ponb
IBOJIIOIIMOHHON TEOPUHU B POPMUPOBAHUH €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa.

MHoroo0pa3ue opranu3MoB U IPUCTIOCOOTIEHHOCT OPTaHU3MOB K
cpezie OOMTaHUs KaK pe3yJIbTaT SBOIMIONHH. [IpHHIIUITBI
KJIaccupukanmm, cucreMarnka. OCHOBHBIE CHCTEMAaTHUECKHE
IpyYIIBI opranudeckoro mupa. CoBpeMeHHbIE MTOXOJIbI K
KJIacCU(UKAIIMN OPTaHU3MOB.

Jlabopamopnuie pabomor:

Cpasnenue 81008 no MopghoiocutecKkomy Kpumepuro.

Onucarue npucnocobieHHOCmU OP2aHU3MAa U ee OMHOCUMENLHO2O0
xapakmepa.

Buisgnenue npucnocobienuii 0p2aHu3mMo8 K 6IUAHUIO PA3TUYHBIX
9KOI02UHEeCKUX (haKmopos.

CpasHenue aHamomMuyecKko20 cCmpoenus pacmeHull pasHbix Mecm
obumanus.

Pa3Butne :xu3Hu Ha 3emJie

Mertonbl TaTHPOBKH COOBITHIT IIPOILTIOTO, TEOXPOHOIOTHIECKas
mrkaja. [ 'urmoTes3sl MpoucxokaeHus Ku3H Ha 3emite. OCHOBHBIC
3TaIrkl 3Boronuy orocheps! 3emin. KirroueBrie COOBITHS B
SBOIIOIMY PACTEHUN U )KUBOTHBIX. BRIMHUpaHHe BUIOB U €T0
TIPUYHHBL

CoBpeMeHHBIE TIPEACTABIICHHS O TIPOMCXOXKICHUN YEI0BEKA.
CucremMaTHYEeCKOE MOJI0KEHNE YEI0BEKa. IBOJIIOINS YeIOBEKA.
@DaKkTOpbl IBOJIIOLMY YelloBeKa. Packl yenoBeka, ux
MIPOUCXOXKICHHUE U €IUHCTBO.

OpranusMsl U OKpY:KaoImas
cpeaa

Okonoruyeckue (HakTopbl U 3aKOHOMEPHOCTU UX BIMSHUS Ha
OpraHu3Mbl (IPUHLMII TOJIEPAHTHOCTH, TUMUTUPYIOLIHE (HaKTOPBI).
[Ipucnocobnenns OpraHu3MoB K AEHCTBHIO HKOTOTHYECKUX
(haxtopos. buonornueckue putmel. Bzanmoseiicteue
9KOJIOTHYECKUX (PAKTOPOB. DKOJOrHMUECKas HUIIIA.

buoreonenos. Oxocucrema. KOMIIOHEHTEI 3KOCHCTEMBI.
Tpoduueckue yposau. Tumel nuieBbix nenei. [lumesas cers.
KpyroBopot BemecTB 1 NOTOK SHEPTHH B 3KOCHCTEME.
buoTtnueckue B3aMMOOTHOIIEHNS] OPTAHU3MOB B SKOCHUCTEME.
Cgoiicta 3kocucteM. IIpogykTHBHOCTD U OHOMacca SKOCUCTEM




pasubix TunoB. Cykneccus. CaMOpErymsanus 3KOCHCTEM.
[locnencTBust BIUAHUS NEATEIBHOCTH YETIOBEKa Ha YKOCHCTEMBI.
HeobxomumocTs coxpaneHus: OMopa3HOOOpa3usi IKOCUCTEMEI.
ATpPOILIEHO3BI, UX 0COOCHHOCTH.

VYuenue B.W. Bepnajackoro o 6uocdepe, Hoocdepa.
3aKOHOMEPHOCTH CyIIecTBOBaHUs Onocdepsl. KoMmoHeHTh
ouochepsl u ux pons. KpyroBopoTsl BemecTs B ouocdepe.
buorennas murpanus atoMoB. OCHOBHBIE OMOMBI 3EMITH.
Poinb yenoBeka B Ouocdepe. AHTPOIOreHHOE BO3/ICHCTBYEC Ha
ouochepy. [IpuponHbie pecypechl U palliOHAILHOS
MIPUPOJIOTIONIb30BaHue. 3arpsa3HeHue ounocepbl. CoxpaHeHue
MHOT000pa3usi BUJIOB KaK OCHOBA YCTOHYMBOCTH OHOC(HEPHI.
BoccranoButenbHas sxonorusi. [IpobiaeMbl yCTOWIHBOTO pa3BUTHSL.
[epcnieKTHBEI pa3BUTHSI OMOJIOTMYECKUAX HAYK, aKTyalbHbIE
po0JIeMBbl OMOJIOTHU.

Jlabopamopnuie pabomoi:

Memoowr uzmepenusi paxmopos cpedvl obumarus.

H3zyuenue sxonozuueckux adanmayuil Yenogexda.
Cocmasnenue nuuyeswlx yeneil.

H3yuenue u onucanue sxocucmem ceoel MeCIMHOCHIU.
Mooenuposarue cmpykmyp u Bpoyeccos, npoUCXo0auux 6
IKOCUCTHEMAX.

Oyenka aHMpono2eHHbIX U3MEHeHUI 8 npupooe.




3. TemaTnuyeckoe NIAHMPOBAHUE C YKA3aHHEM KOJIHYECTBA YACOB,
OTBOJAMMBIX HA OCBOCHHME KAKI0M TeMbl, ¢ yueTom Pado4deil mporpamMmmbl

BOCIIUTaHUA
Bocnurarensnsiit
Paznen (Tema)/ KoM1ectso MOTEHIINAJ YpOKa, C

[Ipomexyrounas qaCOB OcHOBHbIE BUJIbI JESITEIBHOCTH yuetom Paboueii

aTTecranus IIPOrpaMMbl

BOCIIUTAHMUSI

10 k1ace
Bsenenue 29 OnpenensTs 3HaU€HUE OMOIOTHUECKUX YCTaHOBJICHUE
3HaHUHM B COBPEMEHHOM KNU3HU. JIOBEPUTEIIBHBIX

OueHuBaTh poJib OMOJOTHYECKON HAYKU B
YKU3HU OOLIEeCTBa.

OTHOILLICHUH MEXIY
YUHUTEIIEM U €T0
YYEHHKaMU

Paznea I. buo

JIOTHYIECCKHE C

HCTEMBbI: KJIeTKA Opranusm (56 4)

I'maBa 1. Monekynsl u
KIIETKU

14 4

BBISBIIATE CyIIECTBCHHBIC
MIPU3HAKUCTPOCHUS KJICTOK OPraHU3MOB
Pa3HBIXIIAPCTB JKUBOM TIPUPO/IBI.
OrneHuBaTh POJIb BOJBI U IPYTUX
HEOPraHMYECKUX BEIIECTB B
KU3BHECATCIILHOCTH KIICTKH.
N300paxaTh MPUHIMITHAIBHOE
CTPOCHUEAMHHOKHUCIIOT U TIETITUIHOM
CBSI3H.

XapakTepu30BaTh CTPOCHUE U QYHKITUH
OEIKOB.

YcraHaBIMBATh CBS3b MEXKITY
CTPOCHHUEMMOJICKYJT YIIIEBOJIOB U
BBITOJTHAEMBIMUUMHE (DYHKIIHSIMHA
YcraHaBIMBATh CBS3b MEKIY
CTPOCHUEMMOJICKYIT JIUITHJIOB U
BBITOJTHIEMBIMUUMHE (DYHKIITHSIMU.
N300pakaTh NPUHIUITHAIEHOE CTPOCHUH
HYKJICOTHI0B U hochoandGpupHOii cBsI3U.
XapakTepu30BaTh CTPOCHUE U
(YHKIIMHMHYKICHHOBBIX KHCIIOT.

I'naBa 2. Knetounsie

CTPYKTYPHI U UX
byHKIIH
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BeinensaTe cymecTBeHHbIC
HPU3HAKUCTPOCHUS KIIETKH. Pa3nuyaTs
HaTaOJIMIaX ¥ MUKPOTIpenapaTax yacTd 1
OPTraHOMJIbI KIETKH.

[TonnmaTh opranu3anuo 6MOIOTHYECKON
MeMOpaHbl M pa3InyaTh BUAbI TPAHCIOPTA
BEILIECTB Uepes3 Hee.

XapakTepu30BaTh MPOLECCHI FH0- U
9K301IUTO3.

VYcraHaBiIMBaTh CBA3b MEXY CTPOCHUEM U
GYHKIUAME MEMOpPaHHBIX U
HeMeMOpaHHBIX OpraHesll KJIeTKH.

* yCTaHOBIICHHE
JIOBEPUTEITHHBIX
OTHOILLIEHUU MEXTY
YYUTEIIEM H €ro
YYCHUKAMH,
CIOCOOCTBYIOLIUX
MO3UTUBHOMY
BOCITPUSATHIO
yYalIMMHUCs
TpeboBaHUH U MPOCHO
YUUTES, IPUBJICUEHUIO
UX BHUMaHHMS K
00CyX1aeMoi Ha ypOKe
nHpopmarumy,
AKTUBU3AINH UX
II03HABATEJIbHOU
JESITENIbHOCTH;

* noOyxJeHue
IIKOJIbHUKOB
coOmroaaTh Ha ypoKe
00IIENPUHATHIE HOPMBI
MOBE/ICHUs, TIPaBUIIa
0OIIIeHUs CO CTApUINMHU
(yuurensimMu) u
CBEPCTHHKAMU
(IWIKOJTPHUKAMMU),
HNPUHIUIBI Y9eOHOH
JTUCIUTUIAHBI 1
CaMOOPTaHU3AIINY;

* MpUBJICUCHUE
BHHUMAaHUS IIKOJILHUKOB
K [IEGHHOCTHOMY
ACTEKTy M3y4aeMbIX Ha




I'nmaBa 3. 64 OO00CHOBBIBATh B3aUMOCBSI3b
ObecnieueHne KIETOK MEXTYTUTACTHYECKUM H
Y OPraHu3MOB DHEPreTHYECKUMOOMEHAMHU.
SHEeprueu CpaBHHMBATH MPOLIECCHI TIACTUYECKOTO U
DHEPTeTHYECKOTO OOMEHOB,
MPOUCXOISIINX B KJIETKAX KUBBIX
OpPraHu3MOB.
I'maBa 4. 14 4 YcranaBinuBaTh CBSI3b MEKIY
HacnencrBennas crpoernemmoliekyn JJHK u PHK u
nHpopManUs U BBITIOJTHSAEMBIMUUMU (DYHKITHSIMH.
peanusanus e€ B [IpencraBisaTe NPUHIMUIIEL
KIJIETKE 3aIUCH,XpaHEHHUs, BOCTIPOU3BEICHUS],
nepeIavu upeain3aluy TeHETHIECKOM
WH(OpPMAITUUB KUBBIX CUCTEMAX.
Pemrats 3a7aun Ha onpeienieHue
nocienoBareabHOCTH HyKieotunos JTHK n
MPHK, aatukomonos TPHK,
MOCIIeIOBATEIbHOCTH aMHHOKHUCIIOT
BMOJIEKYJIaX OCJIKOB, IPUMEHSIS 3HAHUS O
MIPUHIIATIE KOMIUVIEMEHTApHOCTH,
peakmusIX MaTPUYHOTO CHHTE3a U
reseTudeckom kojae. Mimers
MpeACTaBICHHUE O CIIOcoOaxmepe1aun
BUPYCHBIX HH(MEKINI U Mepax BUPYCHBIX
3a0oneBanuid. O1EHUBATh MEPCIIEKTUBBI
T€HHOW U KJIETOYHOW MH)KEHEPHU.
I'mama 5. 16 u OOBACHATD, B YEM 3aKIIOYAIOTCS
NupuBunyansHOE 0COOEHHOCTH OPraHU3MEHHOTO YPOBHS
pa3BUTHE U OpraHu3aIuy )KU3HH, a TAaKKe
pa3MHOXEHHE OJIHOKJICTOYHBIX, MHOTOKJICTOYHBIX 1
OPraHu3MoOB KOJIOHUAJIbHBIX OPTaHU3MOB.

CpaBHUBaTh 0COOCHHOCTH PAa3HBIX
CII0COO0B Pa3MHOKEHHSI OPTaHU3MOB.
XapakTepu30BaTh OCHOBHBIE ATAIIbI
OHTOTEHE3a.

Omnpenensath, Kakoit HAOOP XPOMOCOM
COJICPIKUTCS B KIIETKaX pacTCHUI
OCHOBHBIX OTJIEJIOB Ha Pa3HBIX dTarax
KU3HEHHOTO LIUKIIA.

N300paxars HUKIBI pa3BUTUS OPraHU3MOB
B BHJIE CXEM.

Pemate 3a7jaun Ha HOJCUET XPOMOCOM B
KJIETKaX MHOTOKJIETOUHBIX OPraHU3MOB B
pa3HbIX (ha3ax MUTOTUYECKOTO IIHUKJIIA.
I'oTOBUTE M OMMCHIBATH MUKPOIIPENapaThl
KJIETOK MpEeJCTaBUTENEH pa3HbIX
napcTB(OakTepuit, UHQY30pHiA, JTyKa U ap.)

YpOKax sIBJICHUH,
OpraHu3aIus ux
paboThI ¢ oJay4aeMon
Ha ypOKe COIUAIBHO
3HAYUMOM
uH(popmanuen —
WHUIUUPOBAHUE €€
00CyXIeHUS,
BBICKA3bIBAHMS
YUYaIIMMHUCS CBOETO
MHEHHUS TI0 €€ TIOBOJTY,
BBIPAOOTKH CBOETO K
HEH OTHOIIICHUS;

* HCHOJL30BaHHUE
BOCIIUTATEIBHBIX
BO3MOJKHOCTEH
cojiep)KaHus y4eOHOTO
MpeMeTa uepes
JIEMOHCTPAITUIO JACTSIM
IPUMEPOB
OTBETCTBEHHOTO,
TPKIAHCKOTO
MTOBEIEHUS,
MIPOSIBIICHUS
YeJIOBEKOJIIO0US U
JI0OpOCEPICUHOCTH,
4yepe3 moaoop
COOTBETCTBYIOIIUX
TEKCTOB JIJI YTCHUS,
3a/1a4 I peIIcHus,
MPOOJIEMHBIX CUTYAIHI
JUTsl OOCYXKJICHUSI B
KJacce;

HaBBIK YBOKUTEIHLHOTO
OTHOIIICHHUSI K TY>KHM
uaesM, 0(opMIICHHBIM
B paboTax Apyrux
HccienoBarenei,
HABBIK MyOJIMYHOTO
BBICTYIUICHUS TIEpe]T
ay/IUTOpUEH,
apryMEeHTUPOBAHUS U
OTCTaMBaHUS CBOCH
TOYKH 3PECHHUSL.

Paznes II. OCHOBHBIC 3aKOHOMEPHOCTH HACJEACTBEHHOCTH H M3MEHY

uBoctu (34 4)

I'maBa 6. OcHOBHEBIE
3aKOHOMEPHOCTHU
SIBJICHUH
HacJIeICTBEHHOCTH

14 4

OueHuBaTh poiib, KOTOPYIO ChITPaIH
3aKOHBI HACJIEJOBAaHUs1, OTKPBITHIE
I'peropom MeHnnenem, B pa3BUTUH
TE€HETUKH, CEJIEKIIMM U MEJIULIUHBIL.

* MpUMEHEHHE Ha
YPOKE MHTEPAKTUBHBIX
dbopM paboThI
YUAIIUXCSL:




OOBACHATD, IIPU KaKUX YCIOBUAX
BBITIOJTHAIOTCS 3aKOHBI MeH1esl.
OOBACHATH NPUUHHBI U 3aKOHOMEPHOCTH
HacJIeJ0BaHUs 3a00JIeBaHUM, CLICTIIICHHBIX
C TIOJIOM.

CocCTaBlATh CXEMBbI CKPEIIIMBAHUSL.
[InanupoBaTh U TPOBOIUTH TEHETHYECKUE
SKCIIEPUMEHTHI.

Pemiats reneTudeckue 3aaquu.

I'naBa 7. OcHOBHEIE
3aKOHOMEPHOCTH
SIBJICHUH
M3MEHYHUBOCTH

OOBACHATH, KAK BO3HUKAIOT HOBEIC
IPU3HAKU WINA UX HOBBIE COUYETAHUSI.
OOBACHATH BayKHEHIINE PA3IUYUs
HACJIEJICTBEHHOM 1 HEHACeACTBEHHON
WU3MEHYUBOCTH.

Paznnuath ocoOeHHOCTH Hacie0BaHUS
COMaTHYECKUX U T€HEPATUBHBIX MyTallUi.
OOBACHATD, KaKHe MPEUMYIIECTBA IS
WCCIIEIOBAaHUS POJICTBA Pa3HBIX BUOB
MMeeT MUTOXOH/pUaIbHas

JAHK no cpaBHEHHIO C s1epHO.
CtpouTh BapHuallMOHHYIO KPUBYIO
M3MEHUYMBOCTH M3Y4aeMOro MPU3HaKa.

I'mama 8.
I'enetnueckue
OCHOBEI
WHIUBHUIYAIbHOTO
pa3BUTHUSA

OOBSACHATH OCHOBHBIC 3aKOHOMEPHOCTH
(YHKIIMOHUPOBAHHMSI TEHOB B XOJI€
WHAMBUIYATEHOTO Pa3BUTHS.
PaccunThIiBaTh BEPOSTHOCTH MOSBIICHHS B
ITOTOMCTBE HACIEACTBEHHBIX 00IE3HEHN
UCXO/sI M3 TICHETPAHTHOCTH I'CHOB,
OTBETCTBEHHBIX 33 Pa3BUTHE OOJIC3HM.
OOBACHATE OMOJIOTHYECKUI CMBICIT
3aMporpaMMHPOBAHHBIX IEPECTPOCK
reHoMa.

OOBACHATH, B KaKUX 00JIaCTAX
YEeJI0BEUECKOM JAEATEILHOCTH
UCIIOJIL3YIOTCSI XUMEPHBIC U TPAHCTCHHBIC
opranu3msl. [Ipemiarate rumoTe3sl HA
OCHOBAaHHUH IPEIIONKCHHON HHPOPMAITUH O
pe3yibTaTax OMOJIOTUYECKUX
9KCIIEPHMEHTOB.

I'naBa 9. 'enetnka
yeJ0BeKa
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PackpbiBaTh IpUUMHBI HACIIEICTBEHHBIX U
BPOXKIEHHBIX 32a0071€BaHU, OOBSICHATH
BO3MOYKHOCTh M HEOOXOJIMMOCTh UX
NPEAYNPEKICHUS, a TAKXKE HEKOTOPBIE
CIOCOOBI UX JICUEHUSI.

OueHuBaTh poJib COBPEMEHHBIX METO/IOB
M3Y4YEHUS] TEHETUKH YEJIOBEKa B
YCTaHOBJICHUU IPUYUH HACIEACTBEHHBIX U
BPOKIEHHBIX 3200I€BaHUIA.

CpaBHHMBATh T€HETUYECKUE,
[UTOJIOTUYECKUE, (pU3ndecKkue u
CEKBEHCOBBIE KapThl.

MHTEJUICKTYaJIbHBIX
UTP, CTUMYJIUPYIOITUX
MMO3HABATEJIbHYIO
MOTHUBALINIO
IIKOJIbHUKOB;
JTUAKTHYECKOTO
Tearpa, e
MOJTYYCHHBIC HAa YPOKE
3HAaHUS OOBITPHIBAIOTCS
B Te€aTpaIbHBIX
MMOCTAaHOBKAX;
JIUCKYCCUM, KOTOpPbIE
JTA0T yJaIuMcst
BO3MOKHOCTh
IPUOOPECTH OIIBIT
BEJICHUS
KOHCTPYKTHBHOTO
JIMaora; rpynnoBon
paboTh! WK paboThI B
napax, KOTOpbIe ydaT
ITKOJIbHUKOB
KOMaH/HOU paboTe u
B3aHMMOJEHCTBHIO C
JIPYIrUMU JETHbMHU;

* BKJIIOYEHHUE B YPOK
UTPOBBIX MPOLEAYD,
KOTOPBIE TOMOTAlOT
MO IEPKaTh
MOTHBAIUIO JEeTEH K
MOJTYYECHUIO 3HAHUM,
HaJa>XUBaHUIO
MTO3UTHBHBIX
MEKJIMYHOCTHBIX
OTHOILIEHUH B KJ1acce,
IIOMOTAI0T
YCTaHOBJIEHUIO
no0OpoxenareabHOU
aTMocQepbl BO Bpems
YpOKa;

* OpraHu3anus
medcTBa
MOTUBHPOBAHHBIX U
SPYAUPOBAHHBIX
YYaILIKUXCS HaJ UX
HEYCIEBAIOLIUMHU
OJHOKJIACCHUKAMHU,
JTAIOLIEro MIKOJbHUKAM
COLMAJIBHO 3HAYMMBbIN
ONBIT COTPYAHUYECTBA
Y B3aMMHOM MIOMOIIH;




OO0BACHATH OACHOCTD

®* WHUIOUUPOBAHHC U

OJIM3KOPOJICTBEHHBIX OPAKOB. MOJIJIEPIKKA
IIpomexyrounas lu HCCIIEN0BATEIIbCKON
aTTecTalus JeSTeIbHOCTH
IIKOJILHUKOB B paMKax
peanu3anuu UMH
WHUBUAYTBHBIX U
TPYIIIIOBBIX
HCCJIEI0BATENBbCKUX
MIPOEKTOB, YTO JACT
ITKOJIbHUKAM
BO3MOKHOCTh
pUOOPECTH HaBBIK
CaMOCTOSITEIbHOTO
penieHus
TEOPETUYECKOMN
poOJIEMBbI, HABBIK
TEHEePUPOBAHUS 1
ohopmIIeHHS
COOCTBEHHBIX HAEH.
11 knace
Pasznea 1. IBomonusn (48 4)
I'maBa 1. 64 OOBACHATH, KAKUM 00pa30M YeJIOBEK * YCTaHOBJICHHE
JlomecTukanus u HAy4YWICS YIPABJIAThH BOJIIOLUEH JIOBEPUTETHHBIX
CeJIeKIIUA HEOOXOUMBIX €My BUOB. OTHOIICHUH MEXTy
XapakTepu30BaTh METO/AbI KIIACCUYECKOW | YUUTEIIEM U €TI0
U COBPEMEHHOMW CEeEeKIINH. YUEHUKAMH,
CpaBHUBATh CKOPOCTH CO3JaHHSI HOBBIX CIOCOOCTBYIOLIUX
COPTOB PacTEHH MPHU UCTIOIb30BAHUH MO3UTUBHOMY
Pa3IUYHBIX METOJIOB CEJIEKIIUH. BOCITPUATHUIO
O60cHOBBIBaTH HEOOXOIUMOCTD YYalIMMUCs
paciupeHusi FTeHeTHYECKOTro TpeboBaHUi U MPOCHO
pa3zHooOpa3usi CENIEKIIMOHHOTO MaTepralla. | yYUTENs, IPUBJICUCHUIO
I'naBa 2. Teopus 64 XapakTepu3oBaTh HaydHbIe B3I ALK, X BHUMaHHUA K
SBOJIIOIUH. Krosne, K. JIunnes u X.-b. Jlamapka. 00CyX1aeMoil Ha ypoKe
CBunerenbcTBa OueHuBath poJib TEOPUH IBOJOLUNY. uH(popMaLuy,
ABOJTIOINH HapBuna B popMHpOBaHUH COBPEMEHHON | AKTUBU3ALMH UX
HAyYHOU KapTUHBI MUDA. MO3HABATEIbHON
XapakTepu3oBaTh JaHHbIE, JESITENIbHOCTH;
CBUJIETENHCTBYIOIINE 00 SBOIOIHIH. * moOyXaeHue
OOBACHATD, KaK YUEHbIC YCTAHABIUBAIOT IIKOJIbHUKOB
POJICTBEHHBIE OTHOLIIEHHSI MEX/Ly BUaMH, | COOJIOIATh HA YpOKE
UCIOJb3YsI METOJIbI MOJIEKYIISIPHOM 0OIIENPUHATHIE HOPMBI
OHONIOTHH. MOBE/ICHUs, TIPaBHUIIa
I'maBa 3. ®akTopbl 16 4 XapakTepu3oBaTh OCHOBHbIE KPUTEPUU 0OIIIeHUs CO CTAPUIIMHU

OBOJIIOIINHA

BUJIA.

XapakTepru30BaTh MOMYIALHUIO KaK
JIEMEHTAPHYIO €IMHUILY 3BOJIOIHH.
BbIuucnaTe 4acToThl ansiesieil ¥ reHOTHIIOB
B MOMYJISIIMAX HA OCHOBE YPaBHEHHS
Xapau — Baiin6epra.

(yuurensimMu) u
CBEPCTHUKAMHU
(ILIKOJIBHUKAMU),
MPUHIUIBI YIeOHOH
JTUCIUTUIAHBI 1
CaMOOpraHu3aluH;




XapakTepru3oBaTh PaKTOPHI (IBIKYIIHE
CHJIbI) DBOJIIOLINH.

OrneHnBaTh OTHOCHTEIBHYIO POJIb Aperida
T'eHOB M 0TOOpa B 3BOJIIOLIUHU TOMYIISALNH.
Paznuuaath Gpopmbl ecTecTBEHHOTO 0TOOpA.
OOBACHATH POJIb ECTECTBEHHOTO 0TOOpA B
BO3HUKHOBEHUH aJIalITaII.

PaznuuaTh pazHbie THITEI
BUJ1000pa30BaHUs.

XapakTepru30BaTh OCHOBHBIC HAIPABJICHUS
HBOJIIOLIUH.

I'naBa 4. 84 XapakTepu3oBaTh FMIOTE3bI
Bo3HukHOBeHME 1 IPOUCXOXKACHUS KU3HU Ha 3eMiie.
pa3BUTHE )KU3HHU HA OneHuBaTh poJib OMOJIOTUH B
3emiie (OopMUPOBAHUN COBPEMEHHBIX
MPEACTABICHUN O BOSHUKHOBEHUH
KU3HMHA 3eMJIe.
OOBACHATD METO/IbI TATUPOBKH COOBITUI
MPOLIOTO.
[lepeuncnsaTh KitOUEBbIE BOJTIOINOHHbBIE
COOBITHS B UCTOPUHU PA3BUTHS KU3HHU.
OOBSCHATH MPUIHUHBI BEIMUPAHHSI BHJIOB.
I'maBa 5. 74 XapakTepru30BaTh CUCTEMATUYECKOE
BosnukHOBeHUE U M0JIO’KEHUE YeJIOBEKa.
pa3BHUTHE YeTIOBEeKa XapakTepru30BaTh OCHOBHBIE TaIlbI
— aHTPOIIOTEHE3 aHTPOIIOTeHe3a.
OOBACHATH POJIb OMOJOTHIECKUX U
COILIMANIbHBIX (PaKTOPOB B DBOJIOLUU
YeJI0BEeKa.
I'nasa 6. Xusas S5u4 OOBACHATD CYIIECTBEHHBIE 0COOCHHOCTH

MaTepusi Kak CUCTEMaA

Pa3HBIX YPOBHEW OpraHU3aIiy )KHU3HU KaK
HepapXuvecKu COMOAUMHEHHBIX

CHCTEM.

BBISIBASTE IPOCTHIE M CIIOKHBIE CUCTEMBI.
XapakTepru30BaTh 0COOCHHOCTH KHBBIX
CHUCTEM KaK CJIO)KHBIX HEPAaBHOBECHBIX
OTKPBITBIX CHCTEM.

OOBACHATDH yCIIOBUSA, HEOOXOAUMBIE /TSI
caMOOpTraHu3aIui CUCTEM.

OOBACHATH, KaK C TIOMOIIBIO 0OPAaTHBIX
CBSI3eH MOJICP)KMBACTCS TOMEOCTa3 B
OpraHu3Max.

* IIPUBJICYCHHE
BHUMAaHMS IIIKOJLHUKOB
K [IGHHOCTHOMY
ACTIEKTy M3y4aeMbIX Ha
YPOKax sIBJICHUH,
OpraHu3aIus ux
paboThI ¢ oJydaeMon
Ha ypOKe COIMAILHO
3HAYMMOH
uH(popmanuen —
WHUIUUPOBAHUE €€
00CyXIeHUS,
BBICKA3bIBAHUS
YUYaAIIIMHUCS CBOETO
MHEHHSI 110 €€ TTOBOY,
BBIPAOOTKHU CBOETO K
HEH OTHOIIICHUS;

* HCITOJIb30BaHUE
BOCIIUTATEIBHBIX
BO3MOJKHOCTEH
cojiep)KaHus y9eOHOTO
MpeMeTa uepes
JIEMOHCTPAITUIO JETSIM
MIPUMEPOB
OTBETCTBEHHOTO,
rpakIaHCKOTO
MTOBEICHUS,
MIPOSIBIICHUS
YeJI0OBEKOIO0OHS U
JI0OpOCEPICUYHOCTH,
gyepe3 moa0op
COOTBETCTBYIOIIUX
TEKCTOB JIJIsI YTCHMUS,
3a/1a4 I peIIeHus,
MPOOJIEMHBIX CUTYAIHI
IS OOCYKIeHUS B
KJ1acce;

Pasnen I1. Opranusmel B 3ko0orn4eckux cucremax (31 u)

I'maBa 7. Opranusmsl
U OKpYJKarolas cpeja

12 g4

XapakTepu3oBaTb OpraHU3Mbl U
MOIYJISALMU 110 UX OTHOILLECHHUIO K
9KOJIOTUYECKUM (haKTOpaM.
AHanu3upoBaTh CTPYKTYPY U JUHAMUKY
MOIYJISALIAN.

Onpenensars )KU3HEHHbIE CTpaTEruu
BH/JIOB.

XapakTepu30BaTh HKOJIOITHYECKUE HULIU U
OTIPE/IENISATh )KU3HEHHBIE ()OPMBI BUIOB.

* IPUMCHCHUE HA
YPOKE MHTEPAKTUBHBIX
dbopMm paboThI
YUAIIAXCS:
WHTEJUICKTYaIbHBIX
UTP, CTUMYJIAPYIOIIHX
M03HABATEIIbHYIO
MOTHBAIUIO
HIKOJIbHUKOB;




I'maBa 8. CoobmiecTBa
H 3KOCUCTCMBI

10 4

XapakTepru30oBaTh COOOIIECTBA KUBBIX
OpPraHU3MOB M SKOCUCTEMBI TI0 UX
OCHOBHBIM TapaMeTpaM.

Bo1ienste ocCHOBHBIE (PYHKITMOHATBHBIE
05oku B sKocucTeMax. COCTaBISATh CXEMBI
TpoHuUecKux cerei.

Brigasagare BHUBI, B&2KHBIC 1JIA CYKHCCCHﬁ.
Brigasagare MOCJICACTBHA aHTPOIIOTCHHOI'O
BO3JICHCTBUS Ha SKOCUCTEMBI CBOETO
peruoHa, Mpeyiarath CrocoObl CHIKCHUS
AHTPOIIOI€HHOTO BO3JEHCTBUS HA
IKOCUCTEMBI.

I'maBa 9. buocdepa

54

XapakrtepusoBaTh onochepy kak
YHHUKQJIbHYIO SKOCUCTEMY.

OneHuBaTh poJib KUBBIX OPraHU3MOB B
nepepacnpeziesieHuy IOTOKOB BEIIECTBA U
SHEpPTruu.

XapakTepu3oBarh pa3zHooOpasue
skocucteM. OLIEHUBATh XapaKkTep
MEePECTPOUKN SKOCUCTEM, CBSI3aHHBIN C
JeSITENIbHOCTBIO YEJIOBEKA.
XapakTepu30BaTh KOHUEIIUIO
YCTOMYHBOTO Pa3BUTHSL.

I'mama 10.
buonornueckue
OCHOBBI OXPaHbI

TIPUPO/IBI

O1neHnBaTh BO3MOKHOCTH TIOICPKAHUS
OMOJIOTHYECKOTO pa3HOOOpa3us Ha
HOTYJSIIHOHHO-BU0OBOM, TEHETHYECKOM U
9KOCHCTEMHOM YPOBHSIX.
XapakTepru30BaTh OCHOBHBIC METOIbI
OMOJIOTUYECKOTO MOHUTOPHHTA.
Bb1iensiTe epcreKTHBHBIC
OMOJIOTUYECKHIE UHINKATOPBI.
XapakTepu30BaTh BO3MOXKHOCTH
NPUMEHEHHS JOCTIKEHUIA OMOJIOTUU TSI
peIIeHNs PUPOIO0XPAHHBIX TPOOIIEM.

[IpomexxyTouHas
aTTecranus

lua

JHUIAKTHYCCKOTO
Tearpa, e
MOJY4YCHHBIE HAa YPOKE
3HAHUS OOBITPHIBAIOTCS
B T€aTpaIbHBIX
IMOCTAaHOBKAaX;
JIUCKYCCUM, KOTOpPbIE
JTAI0T Y4aluMCst
BO3MOKHOCTb
IIPUOOPECTH OIBIT
BCJICHUS
KOHCTPYKTHBHOTO
JIMajora; rpyninoBon
paboTh! WK paboThI B
napax, KOTOpbI€ y4aT
MIKOJILHUKOB
KOMaHJHOU paboTe u
B3aHMMOJEHCTBHIO C
JIPYTUMU JE€THMU,

* BKJIFOYCHHE B YPOK
UTPOBBIX MPOIEYD,
KOTOPBIEC TIOMOTAIOT
MOJIEPKATh
MOTHBAIUIO JEeTEH K
MOJTYYEHUIO 3HAHUM,
HaJa)KUBaHUIO
IMO3UTHUBHBIX
MEKIIMIHO CTHBIX
OTHOIIICHUM B KJIacce,
IMIOMOTar0T
YCTaHOBJICHUIO
JI0OpOKeIaTeIbHO M
atMocdepsl BO BpeMs
YpOKa;

* opra’uzanus
medcTBa
MOTHUBUPOBAHHBIX U
SPYAUPOBAHHBIX
yYaLIUXCS HAJl UX
HEYCIIEBAIOLUMHU
OJIHOKJIACCHUKAMH,
JIAfOIIEro MKOJILHUKAM
COLIMAIILHO 3HAYMMBIN
OIIBIT COTPYAHHYECTBA
Y B3aHMHOM ITOMOIIIH;
. WHULIMMPOBAHUE
U MOJJIEPKKa
HCCIeI0BaTEIbCKOM
JIeSITEIbHOCTH
IIKOJIbHUKOB B paMKax
peanu3anuu UMH
WHJUBHUIYaJIbHBIX U




TPYIIIOBBIX
HCCJIEI0BATENIBbCKUX
MIPOEKTOB, YTO JACT
IIKOJIbHUKAM
BO3MOKHOCTh
PpUOOPECTH HABBIK
CaMOCTOSITEIbHOTO
penieHus
TEOPETUYECKOMN
poOJIEMBbI, HABBIK
TEHEPUPOBAHUS U
ohopmiIeHHS
COOCTBEHHEIX UJICH,
HAaBBIK YBOKUTEIHHOTO
OTHOIIICHUSI K UY>KHM
uaesiM, 0(popMIICHHBIM
B paboTax Apyrux
HCCIIeIOBaTEIIEH,
HaBbIK ITyOJIMYHOTO
BBICTYIUICHUS TIEPE/T
ayauTOpUEH,
apryMEHTHUPOBAHUSA U
OTCTaWBaHUSI CBOEH
TOYKH 3PEHHUSL.




