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IIpumepuas pabouas mporpaMma cpemHero o0IIero o0pPas3oBaAHUS
mo Owmosiorun (0a30BBIM ypOBeHB) cocraBjeHa Ha ocHoBe PDene-
panbHOro 3axoHa or 29. 12.2012 Ne 273-®3 «O06 obOpaszoBaHum B
Poccuiickoit @emeparnmm»!, @emepalbHOrO TIOCYIapPCTBEHHOIO 00-
pasoBaTeJbHOr0 CTaHJapTa cpemHero obirero obdpasoBanmaZ, Kox-
LIEIIIINHY IIpeIoaBaHusa yaeoHoro npeaMmera «bBrosorus»3 u 0CHOBHBIX
moJioskeHui IlpuMepHoi TporpaMMbl BOCIIATAHUI? .

NOACHUTE/IbHAA 3AMUCKA

IIpu paspaborke HJaHHOHN IIPOrpaMMBI TEOPETHUYECKYIO OCHOBY IIJISI
OIIpeJeJIeHUsI IOAX0I0B K (DOPMHPOBAHMIO CONEP:KAHUS yUdeOHOIro
npeaMera «Buosorusa» CoCTABMIM: KOHIENTYaJIbHBIE IIOJIOMKCHUS
Craggapra o0  B3aMMOOOYCJIOBJIEHHOCTH  IIeJIe,  COHep :KaHUsI,
pea3yJIbTaToB O00ydYeHHsI MW TPeOOBAHHM K YPOBHIO IIOATOTOBKH
BBIIIYyCKHUKOB, IIOJIOKEHUsI 00 O00ImmMX IeJasax ¢U I[IPUHIIKIAX,
XapaKTepuayoIux coBpeMeHHoe cocrosHme cucremsl COO B
Poccuiickoit @enmepammm, a TakKe IIOJOMKEHHSI O CHelH(HUKe
Oumostornu, eé 3HAYEeHUN B IIO3HAHUM KUBOM IIPUPOIEI U 00eCcIIeueHun
CyIIIECTBOBAHUS 4YejioBeueckoro obmiectBa CoryiacHo Ha3BaHHBIM
IOJIOYKEHUSIM OIpenesieHbl OCHOBHBIE (DYHKIIUM IIPOTPAMMBI M €&
CTPYKTypA .

IIporpamma maér mpeacraBiaeHme O IejisiX, 00 OOIIEH cTpaTeruu
00yJYeHMsl, BOCIIUTAHHUS ¥ PAa3BUTHSI OOYUAIOIIMXCA CpPeICTBAMU
yuebHoro mpenmera «Buosormsa»;  ompenender — 00sa3aTeIBHOE
IpeIMeTHOe COOep:KaHue, ero CTPYKTYpy, paclpelelieHne II0
pasmesam/TeMaM, PEKOMEHIYeMyI0 IIOCJIEIOBATEIbHOCTh W3YYECHUS
y4eOHOro Marepuaja c YIETOM MESKIIPEeIMETHBIX u
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTHKH 00pasoBaTeJILHOTO IIpollecca,

I @enmepanbubiii 3akoH or 29.12.2012 Ne 273-O3 (pex . or 16.04.2022) «O6
obpasoBanuu B Poccuiickoit Memeparum.

2 DemepasbHBI TOCYJAPCTBEHHBIA 00pa30BaTEIbHBIA CTAHIAPT CPEIHEero
obmrero oopasosanusa (yreep:xaén Ilpmrazom Muuncrepersa o0pasoBaHuA U
mayknu Poccuiickoit @emepammm or 17 mas 2012 r . Ne 4130, pex . or
12.08.2022) .

3 Konmenmus mpemnogaBanus ydeOHoro mnpeaMera «bBuomorms» B 0011e00-
pasoBaTesibHBIX opramusanmsax Poccuiickoit Demeparnyu, peau3yoIAX
OCHOBHEIE 00pas3oBaTesibHBIE IIporpaMMbl (omoOpeHa pelreHneM Qenepasib-
HOTO y4e0HO-MEeTOIMYECKOT0 O0beqUHEeHUs II0 00IeMy 00pasoBaHUIO, IIPO-
ToroJI OT 29.04.2022 Neo 2/22) .

4 [Ipumepuas mporpamma BocrimTauus (0go0peHa pereHueM QeepaasbHOTO
y4e0HO-MEeTOqUUECKOTO 00beJUHEHHU 110 001eMy 00pa30oBaHUI0, IPOTOKOJ OT
02 06 2020 Ne 2/20)
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BO3PACTHBIX OCOOEHHOCTEH obOyyamommuxes . B mporpaMme Takke
VUYUTBHIBAIOTCS ~ TpeboBaHmMs K  IUIAHUPYEMBIM  JIMYHOCTHBIM,
MeTampeaMeTHBIM ¥ MpPeIMEeTHBIM pe3yJjbTaraM oOyJYeHHs B
dopMupoBaHUM OCHOBHBIX BHIIOB y4Ye0OHO-TIO3HABATEJIBLHONU JIes-
TeJIbHOCTH/YUEeOHBIX JIeMCTBUI O0yYAIOIIMXCSA II0 OCBOEHHIO CO-
JIepsKaHusa OMOJIOTMIECKOr0 00pa30BaAHMT .

B mporpamme yuebmoro mpemmera «bwmostorums» (10—11 Kjaccsl,
0a30BBIN ypOBEHB) peaTM30BAH MIPHUHITAI IIPEEeMCTBEHHOCTH B
W3yYeHUU OWOJIOTHH, OJarofmapsi 4YeMy B HeH IIPOCMATPHBAETCS
HAPABJIEHHOCTh HA pAa3BUTHE 3HAHWM, CBSI3aHHBIX C (OPMHPO-
BAHMEM  €eCTEeCTBEHHO-HAYYHOTO  MHPOBO33PEHUs,  I[€HHOCTHBIX
OPHMEHTAITNH JTUYHOCTH, 9KOJIOTHIECKOTO MBIIIJICHHUS, TPeICTaBIeHUN
0 3I0POBOM 00Opase KM3HU U OepesKHBIM OTHOIIEHUEM K OKPYsKAIOIIen
IIPUPOTHOM cpere. [TosTomy HapPSIY c U3yIeHUEeM
00I1IIe0HMOJIOTTYEeCKUX TEOPU, a TAKKe SHAHUN O CTPOCHHUM KHBBIX
CHCTEM PAa3HOTO PAHTra W CYIIHOCTHA OCHOBHBIX IPOTEKANIINX B HHUX
IIPOITeCCOB, B IporpaMme yAeJieH0O BHUMAaHWE WCITOJIb30BAHUIO
MMOJTyYeHHBIX 3HAHWN B IIOBCEJHEBHOW IKWU3HU JUJIS PeIeHUs
MIPUKJIATHBIX 3aJ1a4, B TOM YHCJIe: TPOPUIAKTUKHA HAaCJIeICTBeHHBIX
3a00JIeBaHUM YeJIOBEKAa, MEIUKO-TeHeTHYECKOT0 KOHCYJIbTHPOBAHMUSI,
000CHOBAHMSI  IKOJIOTMYECKHM  IIeJeCO00Pa3HOro  TOBEIEeHWs B
OKpYsRaIoIlel TPUPOTHOM cpejie, aHAIU3a BJIUAHUSA XO03AMUCTBEHHOM
JIeSITEeJTbHOCTH YeJIOBEKA Ha COCTOSTHYE TMPUPOIHBIX U MCKYCCTBEHHBIX
9KOCHCTEM . YCWJIEHVWEe BHUMAHUS K IIPUKJIATHON HATPABJIEHHOCTH
yuebHOro mpeamera «BHOJOTHS» IIPOJUKTOBAHO HEOOXO0IUMOCTHIO
obecrieueHusT YCJIIOBUHU JIJIsT PEIIeHUsT OJHOM W3 aKTyaJbHBIX 3a1a4
IITKOJIBHOTO OMOJIOTMYECKOTO 00pa3oBaHMs, KOTOPAas IIPeroiaraer
dopmMupoBanme y 00y4YarIINXCS CIIOCOOHOCTH aIalTHPOBATHCI K
M3MEeHEeHUsIM JUHAMUYHO PA3BUBAIOIIEr0CS COBPEMEHHOT0 MUPA .

JlarHast mporpaMMa SIBJISIETCS OPUEHTHUPOM JIJISI COCTABJIEHUS pa-
6oUmMX MIPOrpaMm, aBTOPHI KOTOPBIX MOTYT IIPEJIOKUTH CBOM BAPHUAHT
TIOCJIEIOBATEIbHOCTA M3YYEHUsI W CTPYKTYPBI yueOHOro MaTepwasia,
CBOE BHJIeHME IIyTel popMupoBaHus y ooyuaromuxest 10— 11 xyraccos
IIPeIMETHBIX 3HAHWN, YMEHUN W CII0COO0B yUeOHOM JesATeIbHOCTH, a
TaKsKe MEeTOJUUYECKUX PeIeHud 3amady BOCIUTAHUS W PAa3BUTHUS
cpencTBamMu yuebHoro mpeamera «buosorus» .

OBLWAA XAPAKTEPUCTUKA YHEBHOT O MPEOAMETA «BMOJTIOTNA»

Vuebusrii npegmer «Buosorus» B cpegHeM o0meM o00pa3doBaHUH
3ammMaer BaskHoe wMecro. OH ofbecmeumBaer QopMHUpoBaHUE Y
00yJaroIuxcsa IPeICTABICHUN 0 HAYYHON KapTUHEe MUPA; PACIIHPIET
n 0000IaeT 3HAHMUA O IKHBOM MNpPHUPOAE, €€ OTJIMYUTEIbHBIX
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MPU3HAKAX — YPOBHEBOM OpraHU3aIlMW ¥ JBOJIOIUH; CO3TaET
YCJIOBUS JIJISI: NO3HAHUS 3aKOHOB JKMBOU IIPHPOIEI, (DOPMUPOBAHUA
pYHKIIMOHATIBHONM I'PAMOTHOCTH, HA8bLK08 3I0POBOT0 M 0E30IMaCHOr0
00pasa JKHU3HHU, 9KOJIOTHYECKOT0 MBIILICHUS, IIEHHOCTHOTO OTHOIIIEHS
K $KUBOU IIPUPOJE U UYEJIOBEKY .

Bousbiioe snavenme yueOHBIN mpeamer «Buosorus» mmeer Takike
JIJIsI peIleHWs BOCIIUTATEJbHBEIX M pPAa3BUBAIOIIMX 34744 CPEeIHEero
obiero  oOpasoBaHUs, colUaJU3anuu obydaomuxca Vsyuenwne
ouosioruu obecrmeuuBaeT YCJIOBUSA IIJIs dopMupoBaHua
WHTEJIJIEKTYaJIbHBIX, KOMMYHUKAIIMOHHBIX ¥  HHQOPMAI[MOHHBIX
HABBIKOB, OCTETUYECKOM KYJBbTYpPBI, CIIOCOOCTBYeT WHTErpariiu
OMOJIOTMYECKNX 3HAHUMN € IIPEICTABJICHUAMH M3 JIPYIUX YIeOHBIX
IIPeIMeTOB, B YaCTHOCTH, (PM3UKH, XUMHUKA U reorpaduu Hassanubie
MOJIOMKEHU O IIpeaHasHavYeHHuHW ydeOHoro mnpemmera «Buosiorms»
COCTABMJIM OCHOBY [JIsI OIpeIeIeHHWs IIOAX0I0B K 0TOopy u
CTPYKTYPHUPOBAHUIO €r0 COHEP:KAHUs, MIPEICTABJIIEHHOTO B ITaHHON
ImporpamMme .

Otbop comepskanmsa ydeOHOro Ipeamvera «Buosiorus» Ha 6a30BOM
YPOBHE OCYINECTBJIEH C MO3HUIMUA KYyJbTypPOCOOOPA3HOr0 IIOAX0Ha, B
COOTBETCTBUM C KOTOPBIM O0ydYAIOIIUecs HOJIKHBI OCBOUTH 3HAHUA U
YyMEHHUs, 3HAYMMble I (POPMHPOBAHUS  OOIIeH  KyJILTYPBHI,
OIpeesAnIIue aJeKBAaTHOe I[IOBEIEHMEe YeJI0BEeKa B OKpPYKAIoIIei
IIPUPOSHON cpele, BOCTPeOOBAHHBIE B IIOBCEJHEBHOM JKHU3HU U
IIpaxkTUIecKoi mesreiabHocTr Ocoboe MecTo B 9TOM cHCTeMe 3HaHWi
3aHUMAIOT 3JIEMEHTHI CONEPKAHMS, KOTOPHIE CJIysKaT OCHOBOM IS
dopMUpoOBaHUS TpPEACTABJIEHUI O COBPEMEHHON eCTeCTBeHHO-
HAYYHOM KapTUHE MHpPa U [EHHOCTHBIX OPHEHTAIUAX JIMIHOCTH,
CITOCOOCTBYIOIIUX I'yMAHU3AIUH OHMOJIOTHUYECKOr0 00pa30BaAHUI .

CrpykTypupoBaHue COJep:KaHus ydeOHOro Marepuajia B IIPO-
rpaMmMe OCYIIECTBJICHO C YUYETOM IIPHUOPUTETHOIO 3HAYEHUS 3HAHUN 00
OTJIMYUTESIBHBIX OCOOEHHOCTAX SKWUBOM IIPUPOIBI, O €& YPOBHEBOM
OpTraHM3AIUM U JBOJIIOIUHM . B COOTBETCTBMH C OTHM B CTPYKType
y4eOHOT0o mpeamera «Buostorus» BBIIEJIEHBI CIIeIyIoIITe
comepskaTenbHble JuHUA: «Buosorus kax Hayka. MeToabl HAYyJYHOTO
nosuauusm, «Hierka kKak Owmosiormdeckass cucrema», «OpraHmsMm Kax
Oouosorndeckas cucreMa», «CucreMa M MHOTOO0Opasue OpPraHMYeCKOro
MHUPa», «IBOJIOIHS KUBOW TTPUPOIED, «DKOCUCTEMBI W IIPUCYIIAE WM
3aKOHOMEPHOCTI».

LENU U 3ALAYN YYEBHOIO NMPEOMETA «BEUOTOTUA»

Ilens wmayuenms ydueOHOro mpeavera «bBuosorus» Ha 6a30BOM
YPOBHE — OBJIaJeHHe O0yJYaIMMUCSI 3SHAHUSAMHU O CTPYKTYPHO-
(bYHKITMOHAIBHON OpraHW3alliy JKHUBBIX CHCTEM pPAa3HOIO paHra u
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mprobpeTeHre YMEHUH WCIIOJIb30BATh OTH 3HAHUSA JIA I'PAMOTHBIX

IeMCTBUI B OTHOIIEHHM OOBEKTOB IKMBOM IIPHUPOSLI M pellleHHus

PA3JIMYHBIX KU3HEHHBIX IIPO0JIeM .

Joctmaxenne mesn uaydeHus ydeOHoro mpeamera «Buostorus» Ha
0a30BOM ypOBHE 00€CIIEUNBAETCS PEIIeHUeM CJIeAYIOIIUX 3a0ay.

— ocBoeHUEe OOYJYaIIUMUCT CHCTEMBI 3HAHHU O OMOJIOTHYECKHX
TEOPUAX, YUEHHUAX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTEe3aX,
OpaBWIaX, CJYKAIIUX OCHOBOM I (QOPMHPOBAHUS IIpeJ-
CTaBJIEHUU O eCcTeCTBEHHO-HAay4YHO! KapTUuHe MHpa; 0 MeToJax
HAYYHOTO IMO3HAHWSA; CTPOEHUH, MHOro00pasuu M OCOOEHHOCTSIX
JKUBBIX CHCTE€M pPAa3HOr0 YPOBHA OpPTraHU3AI[UH; BBIIAIOIIHXCS
OTKPBITUAX M COBPEMEHHBIX MCCJIEIOBAHUAX B OMOJIOIUH;

— dopMupoBaHUe y O00yYAIOIIUXCA II03HABATEJbHBIX, HHTEJIJIEK-
TyaJIbHBIX M TBOPYECKHX CIIOCOOHOCTENl B IIpollecce AaHaJIn3a
IAHHBIX O IIyTSAX PA3BUTUSA B OMOJIOTHMM HAYYHBIX B3TJIANOB, HIeH
M IIOAXOI0B K W3YYEHMIO JKHBBIX CHCTEM pPa3HOI0 YPOBHSI
OPraHM3aIIHT;

— CTAHOBJIEHHE Yy O00yYaloIIMXCs OOINeM KyJIbTYpPhI, (QOYHKIINO-
HAJIBHOM I'PAMOTHOCTH, PA3BUTHE YMEHUM 00bICHATD 1 OIle HUBATD
SBJICHUS OKPY:KAIOIIEr0o MHpPa SKMBOM IIPUPOABI HA OCHOBAHHUN
3HAHUU U OIBITA, II0JIYYEHHBIX IIPU U3YYeHHNN OMOJIOIUH,;

— dopMupoBaHre y O00y4YamIIMXCS YMEHHH HJIJIIOCTPHUPOBATH
3HaYeHre OMOJIOTHYECKUX 3HAHUMN B IMPAKTUYECKOM [esITesIbHOCTHA
YeJIOBEKA, PA3BUTHM COBPEMEHHBIX MEIHUIIMHCKUX TEXHOJIOIHN U
arpo0MOTEeXHOJIOTHIA;

— BOCHUTAHHE YOEKIEHHOCTH B BO3MOYKHOCTU MO3HAHUS YEeJIOBEKOM
SKUBOM IIPUPOILI, HEOOXOAUMOCTH OEPEesKHOIr0 OTHOINEHUS K Hel,
COOJIIOIEHMSA OTHYECKUX HOPM IIPU MPOBEIEHUN OHOJIOTHUYECKUX
TCCJIeTOBAaHUM,

— OCO3HAHME IIeHHOCTH OHOJIOTHMYECKUX SHAHWN JJIS IIOBBIIIEHIMS
VPOBHS 9KOJIOTUYECKOM KYJIBTYPBI, JJIsI (POPMUPOBAHUS HAYIHOTO
MHUPOBO33PEHUST;

— [puUMeHeHWe NPUOOPETEHHBIX 3HAHUM W YMEHUM B IIOBCETHEBHOMN
SKU3HW JIJISI  OIEHKW TIOCJIEJICTBUY CBOEHM JeSITeJIbHOCTH II0
OTHOIIIEHWI0O K OKPY:KAWIIed cpeqe, COOCTBEHHOMY 3JI0POBBIO;
000CHOBAHWME U COOJIIOIEHNE Mep MPOPUIaKTHKY 3200 I€BaHIH

MECTO YYEBEHOIO NPEAMETA «BEMOTIOMNA» B YYEEHOM MJTAHE

B cucreme cpemnero obiero obpasopauus «bBuosorusa», nsydaemas
Ha 0a30BOM ypPOBHE, SIBJISIETCS 00SI3aTEJIbHBIM YUYEOHBIM IIPEIMETOM,
BXOOSAINIMM B COCTaB IIPeIMETHON 00pas3oBaTesJbHOM  o0JacTu
«EcrecTBeHHbBIE HAYKW» . YUYEOHBIM ILTAHOM Ha €€ M3y4YeHHe OTBEIEeHO
68 yuebHBIX YacoB, 1m0 1 vacy B Hemeawo B 10 m 11 xmaccax

BMOTOTUA. Basosbili ypoBeHb. 10—11 Knacchbl 7



COOTBETCTBEHHO . IlpeaycMOTpeHHBIN IIPU 3TOM pe3epB CBODOIHOTO
y4e0HOr0 BpeMeHU PEeKOMEHIyeTCs HCII0JIb30BATh JJIS IIOBTOPEHUS U
3aKpeIIeHNsI MaTepuasia, a Takke pedIIeKCHn

NNAHUPYEMDIE PE3YJ/IbTATbl OCBOEHMA YYEBHOIO NPEAMETA
«BHonorna»

Coritacao ®I'OC COO, ycramasiuBaTcsa TpeboOBaHUS K pe-
3yJbTaTaM OCBOCHHSA OOYYAIOIIMMHUCA IIPOTPAMM CPEISHEro OO0IIero
00pa3oBaHUsA: JUYHOCTHBIM, METAIIPEIMETHBIM U IIPeAMETHBIM

JTIMYHOCTHbIE PE3Y/IbTATDI

B crpykType JHMYHOCTHBIX pe3yJIbTATOB OCBOGHHUS IIpeaMera
«Buostorus» BBIIEJIEHBI CIEOYIOIIME COCTABJISIOININAE. O0CO3HAHUE
00yJamOIIUMUCI  POCCUMCKOM  TIPasKIAHCKON  HUIEHTHYHOCTH  —
TOTOBHOCTM K  CaMOPa3BUTHUIO, CAMOCTOSITEJIFHOCTH MW  CaMO-
OIpEeNeJIEHHIO; HaJAu4Ue MOMUBAuUl ¥ OOyYEeHHI0 OWOJIOTHM;
uesleHanpassienHoe pa3sumiue BHYTPEHHUX yOesIeHNN JIUIHOCTH HAa
OCHOBE KJTIOUEBBIX IIEHHOCTEH W HMCTOPUYECKUX TPAJTUIIUUA Pa3BUTHUI
OMOJIOTHYECKOr0 3HAHUI; 20MOBHOCMDb U CnOCOOHOCMb 00YYAIOIINXCS
PYKOBOJICTBOBATLCS B CBOEH NIEATEJIBHOCTH IT€HHOCTHO-CMBICJIOBBIMU
YCTAHOBKAMM, IIPUCYIIUMU CHCTEME OHOJIOTMYECKOr0 00pa30BaHUIS;
HaJiuYle JKOJOTHYECKOTO0 NPABOCO3HAHUS, CROCOOHOCMU CTABUTH
1eJI ¥ CTPOUTD *KU3HEHHBIE TIJIaHBI

JlmuHoCcTHBIE pe3yabTaThl OCBoeHHusT mpeavera «Buosorus» mo-
CTUTAIOTCSI B €IUHCTBE YyUYeOHON M BOCHUTATEJILHOM HeATeILHOCTH B
COOTBETCTBUU C TPATUITUOHHBIMU POCCUUCKHUMU COITUOKYJIBTYPHBIMU,
HCTOPUUECKUMU u IYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU,
IIPUHATEIMKA B OOIIeCTBe IIPAaBWJIAMU ¥ HOPMAMHM IIOBEIEHHS H
CIIOCOOCTBYIOT — TIpolleccaM  CAMOIIO3HAHUS, CAMOBOCIIUTAHUS U
caMOpPa3BUTHUsA, PA3BUTUSA  BHYTPEHHEH  IO3UIUM  JIMIHOCTH,
aTPUOTHU3MA, YBAKEHUs K 3aKOHY U IIPABOIIOPSIKY, YeJIOBEKY TpyIa
W CcTaplieMy TIIOKOJIEHWIO, B3aWMHOIO yBa’sKeHWs, OEpesKHOTO
OTHOIIEHUS K KyJIbTyPHOMY HaCJIeTUIO u TPaUITASIM
MHOTOHAIIMOHAJIbLHOTO Hapoga Poccuiickoit Memepariuu, mpupoge u
OKpYsRaIOIIeH cpesie .

JlramocTHBIE pe3yJIbTaTHl OCBOEHUS yueOHoro mpenmera «buo-
JIOTHSD JIOJIPKHBI OTPAsKaTh TOTOBHOCTH M CIIOCOOHOCTH OOYYAIOIIUXCS
PYKOBOJICTBOBAThECS ~ CPOPMHUPOBAHHON  BHYTPEHHEN  ITO3UITHeN
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPHWEHTAIINH, II03UTUBHBIX
BHYTPEHHUX YyOeKIeHUI, COOTBETCTBYIOIINUX TPATUIIMOHHBIM II€H-
HOCTSIM POCCHICKOTO OOIIecTBa, pacIliupeHue KU3HEHHOTO OMBbITA U
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OIIbITa JedTeJIbHOCTH B IIpoIlecce peajn3alyy OCHOBHBIX Ha-
HpaBJIeHI/Iﬁ BOCHIUTATEIBHON JeATeJIbHOCTH, B TOM YHCJI€ B YaCTH:

1. I'paskmasHCKOro BOCHUTAHUS:

chopMUPOBAHHOCTD TPAKTAHCKOM ITO3UITUH O0YyUAIOIIErocss Kak
AKTUBHOTO ¥ OTBETCTBEHHOTO YJIeHA POCCUIMCKOTO 00IIEeCcTBa;
0CO3HAHWE CBOUX KOHCTUTYIIMOHHBIX TIpAaB © 00A3aHHOCTEH,
yBaskeHUe 3aK0Ha U IIPaBOIIOPSAIKA;

TOTOBHOCTb K COBMECTHOU TBOPYECKON JIeATeJbHOCTH HIpPU CO3-
JTaHUU yYeOHBIX IIPOEKTOB, PEIeHNN YUeOHbIX U M03HABATEIbHBIX
3aJ1a4, BBITTOJTHEHUN OMOJIOTUYECKUX 9KCIIEPUMEHTOR,;

CII0OCOOHOCTD OIPENEISAITH COOCTBEHHYIO O3UITUI0 10 OTHOIIEHUO K
SIBJIEHUSIM COBPEMEHHOM KU3HU U O0BSICHATH e6;

YMeHHEe YYUTHIBATH B CBOUX JEUCTBUAX HEOOXOIMMOCTh KOH-
CTPYKTHUBHOTO B3aWMOJIEHCTBUS JIIOJEH C PA3HBIMH YOEKIeHUIMU,
KYJIBTYPHBIMU IIEeHHOCTSIMU U COITMAJIbHBIM IOJIOKEHUEM;
TOTOBHOCTb K COTPYAHUYECTBY B IIpOIlecce COBMECTHOTO BBI-
MOJTHEHUs y4YeOHBIX, [T03HABATEJILHBIX U HCCJIEI0BATEIbCKUX
3ajad, yBa'KHUTEJbHOE OTHOIIeHWEe K MHEHHUIO OIIIOHEHTOB IIPU
00CY3K/IEHUH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COIEPIKRAHMUST,;
TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM NeATeJIbHOCTY .

HanI/IOTI/I‘IECROI‘O BOCIIUTAHMNA:

cOpMUPOBAHHOCTL POCCHUMCKON T'pPaskIAHCKON HUIeHTHUYHOCTH,
naTpUoOTU3Ma, YBasKeHWsS K CBOeMy HApOIy, YyBCTBA OTBET-
cTBeHHOCTH Iiepern PomumHOM, TOpmoCTH 3a CBOM Kpail, CBOIO
Ponuny, cBoit #3bIK M KyJIBTYPY, IPOILJIOE ¥ HACTOSIIEe MHO-
roHAaIMOHAJBHOTO Hapoaa Poccumn;

IIeHHOCTHOE OTHOIIIEHVE K IIPUPOTHOMY HACTIeOUI0 M ITaMATHUKAM
OpUPOARI; NocTm:keHUssM Poccum B HayKe, HCKYyCCTBe, CIIOPTE,
TEeXHOJIOTUAX, TPYIeE;

CITOCOOHOCTH  OIEHMBATH BKJIAJ POCCUMCKUX YYEHBIX B CTa-
HOBJIEHVE W Pa3BUTHE OMOJIOTHH, IOHUMAaHNe 3HAYEHUs OMO0JIOTHH
B II03HAHUU 34aKOHOB IIPUPOOBI, B JKU3HU UeJIOBEKA U
COBPEMEHHOr0 00IIIeCTBA;

uierHas yoeskIEHHOCTh, TOTOBHOCTD K cJIyskeHnio OTeuecTBy U ero
3aluTe, 0TBETCTBEHHOCTH 34 €ro Cyab0y .

3. J1yXOBHO-HPABCTBEHHOI'O BOCHUTAHUS:

0CO3HAaHMe JTYXOBHBIX IIEHHOCTEN POCCUMCKOT0 HAPOIa;
c(hopMUPOBAHHOCTL HPABCTBEHHOTO CO3HAHUS, OTUYECKOr0 IIO-
BeIeHUST,

CIIOCOOHOCTH OIIEHHUBATH CHUTYAI[UI0 ¥ MPHHUMATH OCO3HAHHBIE
pellleHusi, OPUEHTUPYSICh Ha MOPAJbHO-HPABCTBEHHBIE HOPMBI K
LIEHHOCTH;

BMOTOTUA. Basosbili ypoBeHb. 10—11 Knacchbl 9
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0CO3HAaHMe JIMIHOI'0 BKJIaa B IIOCTPOEHME YCTOMYUBOr0 OY/IyIIero;
OTBETCTBEHHOE OTHOIIIEHWEe K CBOMM POJIUTEJISAM, CO3OAHUIO CEMbH
Ha OCHOBE OCO3HAHHOI'O ITPWHATUSI IIEHHOCTEN ceMeMHON KU3HU B
COOTBETCTBUU C TPASUIIUAMU HapoaoB Poccu .

OCTeTH‘IeCROI‘O BOCIIMTAHUA:

9CTETUYECKOe OTHOIIEHWE K MHpPY, BKJOYAs 9CTETHKY ObITa,
HAYYHOIO M TEeXHHYECKOr0 TBOPYECTBA, CIOPTA, TPyHda, ooIe-
CTBEHHBIX OTHOIIIEHUIA;

TTOHUMAaHWE dMOITMOHAJBHOTO BO3JEUCTBUA *KUBOU IIPUPOJIBI U €€
IIeHHOCTH,

TOTOBHOCTb K CAMOBBIPAsKEHWIO B PA3HBIX BHUJAX WCKYCCTBA,
CTpeMJIeHUE IIPOSIBJIATH KAYeCcTBA TBOPUYECKOM JIMIYHOCTH .
Pu3ndecKoro BOCIUTAHULI:

HNOHUMAHWE U pPeaiM3alius 3J0pOoBOro M 0e30IracHoro obdpasa
SKM3HU (3J0POBOE IIMTAHME, COOJIOeHNe I'MI'MEeHNYEeCKUX IIPaBHIII
M  HOpPM, COAJIAaHCUPOBAHHBIA PpEKHUM 3aHATHM U  OTILIXA,
peryisipHas (u3ndeckas AaKTHUBHOCTB), OEpPesKHOro, OTBET-
CTBEHHOI'0 M KOMIIETEHTHOI'O OTHOIIEHHUSI K COOCTBEHHOMY (pH-
3UUECKOMY U IICUXHUUYECKOMY 3JI0POBBIO;

TMOHUMAaHWE IIeHHOCTH TPAaBUJI UHAWBUIAYAJIBHOTO U KOJIJIEK-
THBHOTO 0€30IIaCHOI0 IIOBEIEHHS B CHUTYAIIUAX, YIPOKAIOIINX
3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHWE TIOCJIEJICTBUN U HEUPUATHE BPEIHBIX IIPUBBIYEK
(yrmorpebJieHus aJIKOroJIsl, HAPKOTUKOB, Ky PEHIS) .

TpynoBoro BocriutraHus:

TOTOBHOCTL K TpPYOy, OCO3HAHNe IIeHHOCTH MACTEepCTBa, TPY-
nosrobne;

TOTOBHOCTH K AKTHUBHON JesSTeJIbHOCTH TeXHOJIOTHYECKOM M COo-
IIUaJbHON  HaIpaBJIEHHOCTH, CIIOCOOHOCTH  MHHUIIMHPOBATH,
IJIAHUPOBATHE ¥ CAMOCTOSTEJIBHO BBIIOJIHATHL TaKyl0 JdesITesb-
HOCTB;

HWHTEepeC K Pa3/InYHBIM cdepam IIpod)ecCHOHATbHON IesTesb-
HOCTH, yYMEHHE€ COBEepIIaTh OCO3HAHHBIA BBIOOP Oyayimeir Ipo-
deccun 1 peaIn30BEIBATE COOCTBEHHBIE KI3HEHHbBIE ILIaHbL;
TOTOBHOCTE U CIIOCOOHOCTH K 00Pa30BAHHUIO U CAMOOOPA30BAHUIO HA
TPOTSKEHUH BCell JKU3HU .

OKOJOru4€eCKOro BOCIIUTAHUI:

9KOJIOTHMYECKH IIeJIecCOO0PAas3HOe OTHOIIEHWe K IIPUPOJe KaK FC-
TOYHUKY "KU3HU HA 3eMJie, OCHOBE €€ CyIIeCTBOBAHMUSI,
TOBBIIIIEHWE YPOBHSA 9KOJOTHYECKON KyJIBTYPHI: IIpHOOpeTeHme
OTIBITA IIJITAHWUPOBAHUS IIOCTYIIKOB ¥ OIEHKHM WX BO3MOKHBIX
TIOCJIECTBUY JIJIA OKPYSRAIOIIEN CPEIb;

OCO3HAHIE TIJIO0AJBHOI0 XapakTepa OKOJIOTMYECKHX IIpo0JieM 1
nyTel UX pelleHus;

CIIOCOOHOCTH  HCIOJIB30BATH IIPHOOpeTaeMble MPH H3YyUYEeHUH
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OMoJIOTMY 3HAHUS W YMEHUS [IPU PeIleHun IIpodJieM, CBA3aHHBIX C
paIMoHaJIbHEIM PHUPOIOIOJIb30BaHNeM (CODJIIOIeHrne IIPAaBUJI
moBedeHUs B IIPUPOJe, HAIPaBJIEHHBIX HA COXpaHeHUe
PaBHOBECHS B 9KOCHCTEMAX, OXPaHy BHUIOB, 9KOCHUCTEM, Orocqeps);
AKTUBHOE HENPHUATHE NeHUCTBUHN, IIPUHOCIIINX BPEJ] OKPY KaIINei
IPUPOTHON Ccpejie, yMeHHe IPOTHO3UPOBATH HEOJJIATOIPUSATHDIE
9KOJIOTUYECKUME TIOCJIEJICTBUS IPEIIPUHUMAEMBIX JIeUCTBUH U
IpenoTBpaIlaTh UX;

HaJIMYMe Pa3BUTOTO IKOJIOTHMYECKOTO MEINIJIEHUA, 9KOJIOTHUUECKOM
KYJIbTYPHI, OIIBITA JeATEeIFHOCTH dKOJIOTUYECKON HallpaBJIeHHOCTH,
YMeHUST PYKOBOJICTBOBATHCS uMu B I03HaBaTEJILHOM,
KOMMYHUKATUBHON M COIIMAJIBHOM IIPpaKTHUKe, TOTOBHOCTHU K
y4acTUI0O B  HPaAKTUYECKON  N1eATeJIbHOCTU  JKOJIOTUYECKOU
HAIIPaBJIEHHOCTHA

IlenHOCTH HayYHOrO ITO3HAHUS:

Cc(hOpMHUPOBAHHOCTE  MHPOBO33PEHHSA, COOTBETCTBYIOIIEIO  CO-
BPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH U OOIIECTBEHHOM MpaK-
THKM, OCHOBAHHOIO Ha IHAJIOTe KYJIBTYP, CIIOCOOCTBYIOIIErO
0CO3HAHUIO CBOET'0 MECTa B IIOJIMKYJIbTYPHOM MUDPE;
COBEPIIIEHCTBOBAHUE S3BIKOBOM M YUTATEJIBbCKOM KYJIBTYPHI KaK
CcpeacTBa B3AUMOJEMCTBUS MEKIY JIIOIbMU U ITO3HAHUSI MUPA;
MOHUMAaHUe CHeTuUKN OMOJIOTUN KaK HayKW, 0CO3HAHUE €€ pOoJIn
B (OpMHUPOBAHWH  PAIMOHAJIHLHOTO HAYYHOTO  MBINIJIEHUSI,
CO3/TAaHUU I[EJIOCTHOTO TPEJICTABJIEHU 00 OKPYKAI0IeM MHUpe KaK
0 eIWHCTBE MPHPOIBI, 4YeJOBeKa U O00IlecTBa, B II03HAHUN
IPUPOSHBIX 3aKOHOMEPHOCTEM U peIleHWH HPodJIeM COXpPaHEeHMs
IPHUPOTHOIO PABHOBECHS,

yOesKIEHHOCTh B 3HAYMMOCTH OMOJIOTMH IJI COBPEMEHHOM IIH-
BUJIM3AIINN: 00eCIeYeHNsI HOBOI'O YPOBHS PA3BUTHA MeIUIIMHEI,
CO3IaHUA IIePCHEKTUBHBIX OMOTEXHOJIOTHM, CIIOCOOHEBIX pellaThb
pecypcHBIE IIPOOJIEeMBbI PA3BUTHSA UeJIOBEYECTBA; IIOMCKA IIyTeul
BBIXO/IA M3 TJI00AJIBHBIX 9KOJIOTHYECKUX ITPO0JIEeM M 00ecrieueHus
mepexoja K  YCTOMYMBOMY  PpPa3BUTHIO, panmoHaJIHFHOMY
WCIOJIb30BAHUIO TIPUPOTHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX
CTAaHIIAPTOB KU3HU;

3aMHTEePECOBAHHOCTh B IIOJIYyUEHWH OWMOJIOTUYECKUX 3HAHUM B
IeJITX TIOBBINIIEHUST OOINEeH KyJIbTYPBI, €CTeCTBEHHO-HAYYHOU
TPAMOTHOCTM KaK COCTABHONM dYacTu (QYHKIIMOHAJIILHOM Tpa-
MOTHOCTH 00yJaIIIXCs, (DOPMUPYEMOM TPU U3YUEHUN OMOJIOTHH;
TNOHUMAaHWE CYITHOCTH METOJ0B TIO3HAHWSA, WCIIOJIIB3YEeMBIX B
€CTEeCTBEHHBIX HAYKaX, CIIOCOOHOCTH WCIIOJIF30BATH IT0JIydaeMble
3HAHUA I aHa/in3a U OODBSCHEHUS SIBJIEHUN OKPYIKAIOIIETO
MUpa ¥ TPOUCXOAAININX B HEM WM3MEHEHUH; YMeHUe JesaTb 000-
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CHOBAHHBIE 3aKJIIOUEHWS HA OCHOBE HAYUYHBIX (PaKTOB ¥ HMeEIO-

IIUXCSA TAHHBIX C [EJIBI0 ITOJIYYEHHs JOCTOBEPHBIX BHIBOIOB;

— CIHOCODHOCTH  CaAMOCTOSITEJIBHO — HCIIOJIB30BATH  OHOJIOTHMYECKUE
3HAHUSA JJIs pPelleHus NpobJieM B peasbHBIX SKU3HEHHBIX CH-
Tyalusx;

— OCO3HAHME IIEHHOCTH HAYYHOM [1eATeJIbHOCTH, I'OTOBHOCTH OCY-
[IECTBJIATH IIPOEKTHYI0 ¥ HCCJIEIOBATEJIECKYIO JesSTeJIbHOCTD
WHIUBUIYAJILHO U B TPYIIIIE;

— TOTOBHOCTH M CIIOCOOHOCTH K HEIIPEPHIBHOMY O0O0Pa30BaAHUIO U
€caMo00pPa30BaHMI0, K AKTUBHOMY IIOJIYYEHMIO HOBBIX 3HAHUMN II0
OMOJIOTMH B COOTBETCTBUU C YKU3HEHHBIMU [OTPEOHOCTSIMHU .

B mpoitecce mocTmikeHMsT JIMYHOCTHBIX PE3yJIBTATOB OCBOSHUS
00yJaIOIIIMUCS [IPOrPAMMEIL CPEIHEro 00IIero 00pasoBaHusa y
00yJAIOIIUXCSA COBEPIIEHCTBYETC dMOUUOHAIbHbLIL UHMEILTIeKM,
IIPEIIIoJIaraInii c)OPMUPOBAHHOCTD:

— CaMOCO3HQHUS, BKJIIOYAIONIEr0 CIIOCOOHOCTH IIOHHMATL CBOE
OMOIIMOHAJIFHOE COCTOSHHE, BHJIETh HANPABJICHUA PA3BUTUA
COOCTBEHHOM dMOIIMOHAIBHONI cpepbl, OBITH YBEPEHHBIM B cede;

— camope2ynuposans, BEKJIOYAIIIET0 CAMOKOHTPOJb, yMEHHe
IPUHUMATH OTBETCTBEHHOCTH 34 CBOE IIOBEIEHME, CII0OCOOHOCTD
aganTUPOBATECA K SMOIMOHAJIBHBIM H3MEHEHHAM U IIPOABJIATH
rMOKOCTh, OBITH OTKPBITHIM HOBOMY;

— @HYmMpPeHHel MOMUSALUL, BKJIIOYAMIIEH CTpeMJIeHHe K I0-
CTHKEHHUIO LU U YCIeXy, ONTHMH3M, UHUIIUATUBHOCTD, YMEHHIE
IerCcTBOBATh, MCXO/IS M3 CBOMX BO3MOYKHOCTEI;

— aMRnamMuu, BRIIIOUAIIEH CIIOCOOHOCTh IIOHMMATH dMOI[MOHAIBHOE
COCTOSIHME IPYIUX, YYWUTBIBATH €r0 IPH  OCYINECTBJICHUN
KOMMYHUKAIINHU, CIIOCOOHOCTD K COYYBCTBUIO M COIIEPEIKIUBAHIIO;

— COUUQJIbHbLX HABBIKOB, BKJIIOYAIIINX CIIOCOOHOCTH BBLICTPAMBATH
OTHOIIIEHUSA C APYTUMU JIOIbMHU, 3a00TUTHCS, IIPOSBIIATE UHTEPEC
U pas3penraTb KOHQIMKTEL .

METANPEOAMETHbBIE PE3Y/IbTAThI

MerampenmeTrHble pe3yJbTAThl OCBOEHUS y4eOHOTO IIpeamera
«Buomorus» exsrouarom: 3HauuMble A (POPMHUPOBAHUS MHUPO-
BO33pEHHUA 00yYAIOIIUXCI MEKIUCIAILINHAPHBIE (MesKIpeIMeTHbBIE)
oOIlfeHayJYHble IIOHATHS, OTPAKAIONINEe IeJIOCTHOCTD HAYUYHOMU
KapTUHBI MHUpa W CIeIuUKy METOJ0B IIO3HAHUS, HCIIOJIb3yEMBIX B
€CTEeCTBEHHBIX HayKax (BeINIecTBO, oHEPTHs, SBJEHHWE, IIPOIiec,
cucTeMa, HAyJHBIM (aKT, OPUHIIHI, THUIOTe3a, 3aKOHOMEPHOCTD,
3aKOH, Teopu, uccjaegoBaHue, HaOJIIOTeH e, u3MepeHue,
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OKCIIEPUMEHT U Jp ); YyHHBepcaJbHbIe yuYeOHble JeHCTBHUS
(mos3HaBaTesibHBIE, KOMMYHHKATHBHEBIE, peryJIATHUBHBIE), obecre-
yuBamolinyue QopMupoBaHre (QPYHKIIMOHAJIBHOM TI'PAMOTHOCTH H CO-
IIUAJIBHON KOMITETEHIIMK O0YYAalOIIUXCsI; CIIOCOOHOCTH 00YYAaIOIIUXCSA
HCIIOJIb30BATH OCBOEHHEIE MESKIUCIIUILIHHA PHEIE, MUPO-
BO33pEHYECKHEe 3HAHWSA U YyHUBEPCAJbHBIE y4YeOHbIe eHCTBUSA B
T03HABATEJIbHOU U COITMAJILHOM IIPAKTUKE .

MeranpenverHbie pe3ybTaThl OCBOEHHS IIPOTPAMMBI CpPEIHETr0
o01Iero oopasoBaHMsA JOJIMKHEL OTPAKATE:

OBnafeHune yHMBepCcabHbIMKN y4ebHbIMM NO3HABATE/IbHbIMU AENCTBUAMU:

1) 6a30Bble NOrMYeckne aencTema:

— CaMOCTOATEJILHO (POPMYJIMPOBATH M AKTyaJH3UPOBATEH IIPO0IEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

— HCIIOJIB30BATH IIPU OCBOEHUM 3HAHHWM IIPUEMBI JIOTHYECKOTO
MBINLIeHHs (aHaJu3a, CHUHTe3a, CPAaBHEHUs, KJIACCHU(DUKAIINT,
0000IIIeHNsA), PACKPBIBATH CMBICJ OHOJIOTMYECKUX  HOHATHI
(BBIIEIATh MX XapaKTepHbIe IIPU3HAKHU, YCTAHABIUBATH CBA3U C
IPYTHMHU IIOHSATHSIMI);

— OIpefesAaTh IIeJH IeATeJILHOCTH, 3aJaBas IIapaMeTphl W KpH-
TEePUU KX HOCTHUKEHNSI, COOTHOCHTH PEe3yJIbTATHL IeATEeJILHOCTU C
IIOCTABJICHHBLIMH IIeJISIMU;

— WHCIIOJIB30BATh OMOJIOTUYECKNE MOHATHUS JJIs 00bACHEHUS (PaKTOB
¥ ABJIEHUU KUBOU IPUPOIIBI;

— CTPOUTH JIOTHYECKHE PACCY.IeHUs (MHAYKTHUBHBIE, TeIyKTUBHEIE,
110 AHAaJIOTWH), BBISBJISATH 3aKOHOMEDPHOCTH U MPOTUBOPEYUS B
paccMaTpuBaeMbIX — SBJIEHUSX, (POPMYJIHUPOBATH  BBIBOJBI H
3aKJIIOUEHUST;

— IPUMEHSATH CXEMHO-MOJeJIbHBIE CpeACcTBa IJIs IIPeICTABJICHUSI
CYIIIECTBEHHBIX CBA3€M M OTHOIIEHWN B M3yYaeMBIX OHOJIOTH-
YecKMX OOBEKTax, a TaK/Ke IPOTUBOPEYMI PA3HOr0 pOjIa, BHI-
SIBJICHHBIX B PA3JIMIHBIX WHQOPMAIIMOHHBIX NCTOUHUKAX;

— paspabaTeiBaTh IJIAH peNIeHus TPo0JeMbl ¢ YYETOM aHaIH3a
VIMEIOIIUXCS MAaTEPUATLHBIX ¥ HEMATePUAIBHBIX PECYPCOB;

— BHOCHUTH KOPPEKTHBBI B ESATEJBLHOCTH, OIIEHMBATH COOTBETCTBHE
pe3yJIbTaToB eJIsaM, OIIeHUBATh PHCKH TIOCJIECTBUMI
IeATeIbHOCTH;

— KOOPJWHHUPOBATH W BBIIOJHATH PaboTy B YCIOBUSX PeaIbHOTO,
BUPTYAJIBHOTO ¥ KOMOMHUPOBAHHOIO B3AUMOEHCTBYS;

— pas3BHBATh KPEATHBHOE MEBIILICHUE IIPU PEIIeHUN KU3HEHHBIX
npobJieMm;

2) 0Ga30BBIE UCCIIEIOBATEJILCKUE IeCTBUSI:
— BJAJETh HABBIKAMU YyYeOHO-HCCJIEIOBATEIbCKON M IIPOEKTHOM
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IeATeJIbHOCTH, HAaBBIKAMHK paapelleHus mpobieM; o0JamaTh
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOATEILHOMY IIOHCKY
METOIOB PeIleHus IPAKTAYECKHX 3444, IPUMEHEHHUIO pPaa-
JIMYHBIX METOI0B IIO3HAHMNSI;

HCIIOJIBb30BATh PA3JIMYHBIE BUIOBL OEATEIbHOCTH II0 IIOJIYYEHHUIO
HOBOIO 3HAHWS, €r0 HMHTEepIIPeTAIuH, IPeoOpas3oBAHUI0 U IIPHU-
MEHEHUI0 B y4YeOHBIX CHTyaldAX, B TOM YHCJIE MIPH CO3SAHUU
y4eOHBIX ¥ COIMAIBHBIX IIPOCKTOB;

dopMHUpoBATL HAYYHBLIA THUI MBIILICHNWS, BJIAIeTh HAYYHON
TEPMUHOJIOTHEH, KJIIOUeBBIMU IIOHATUAMN W METOIAMU;

cTaBUTh U (POPMYJIMLPOBATH COOCTBEHHBIE 3amadyu B 00pas3oBa-
TEJIBbHON [IeATeIbHOCTA U KU3HEHHBIX CUTYALAIX,;

BBISIBJIATH IIPUYMHHO-CJICICTBEHHEBIE CBA3W W AKTYaJIU3UPOBATH
3ajady, BEIABUIAThH TUIIOTE3y €€ PeIIeHNs, HAXOAUTh apryMEeHTH
[IJIs1 JOKA3aTeIbCTBA CBOMX YTBEPsKICHUH, 321aBATh IapaMeTPhl 1
KPUTEPUU PEILICHNT;

aHaJIM3UPOBATH IIOJIyYeHHBIE B XOJie PEIeHUsl 3aa4u pPe3yJib-
TaThl, KPUTUYECKN OLIEHNBATDL MX JTOCTOBEPHOCTD, IIPOrHO3UPOBATD
H3MEHEHNe B HOBBIX YCIOBUAX;

IaBaTh OLEHKY HOBBIM CHUTYAIMSIM, OLEHUBATH IIPHOOPETEHHBIA
OIIBIT;

OCYIIECTBJIATE IleJIeHAPABIEHHBIN IIOMCK MEepeHoca CPeACTB MU
CIT0c000B JIEHCTBUSA B IMIPOQECCHOHAIBHYIO CPEIY;

yMeTb IIEPEeHOCUTH 3HAHUS B II03HABATEJILHYI0 M IIPAKTUUYECKYIO
00JTaCTH KU3HEIeATEIHHOCTH;

yMeTb MHTEeTPUPOBATH 3HAHUSA M3 PA3HBIX IPEIMETHBIX 00J1aCTel;

BBIABUTATH HOBBEIE HEH, IPENIaraTbh OPUTHHAJIbLHBIE IIOOXONLI U
pellleHuss; CTaBUTH MpPOoOJEeMBI M 3aJauM, JIOMyCKAIoIINe
aJIbTepHATUBHLIE PEIICHUT;

nemrcTeuda mo padore ¢ nHQoOpMAaLAet:

OPUEHTUPOBATHCS B PA3JTUYHBIX UCTOUYHUKAX WH(pOpMAIUH (TeKcTe

y4e0HOT0 mocobus, HAYYHO-IIOMLY JISTPHOM aaTeparype,
OMOJIOTMUECKUX CJI0BAPSAX W CIIPABOYHHKAX, KOMIILIOTEPHBIX 0asax
maHHblX, B  VHTepHere), AHAJU3UPOBATH  HWHQOPMAIIHIO

Pa3JIUYHBIX BUJOB U (POPM TIPE/ICTABJIEHUS, KPUTUUYECKU OIle-
HUBATH €€ JOCTOBEPHOCTh U HEIIPOTUBOPEUUBOCTE;

CbOpMyJII/IpOBaTB 3aIIPpOChl M IIPUMEHATH pa3JIMYHBbIE METOIBI IIPH
IOMCKe M 0TOOpe OMOJIOrMYecKo MHMOPMALINH, HEO0X0IUMOMN I
BBIIIOJITHEHU A y‘Ie6HbIX 3agad4,

mproOpeTaThb OIBIT HWCIIOJb30BAHUS WHQOPMAIIMOHHO-KOMMY -
HUKATUBHBIX TEXHOJIOTUM, COBEPINEHCTBOBATH KYJBTYPY akK-
THUBHOI'O UCIIOJIb3OBAHUA PA3JIMYHBIX IIOMCKOBBEIX CHUCTEM,
€caMOCTOATEIbHO BRIOMPATH OMTUMAJIBHYI OPMY TpEJICTaABIIe HUS
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ouosiornueckoy wmHpoOpMAIMH (CXeMbI, TpadUKM, IHUATPAMMEL,
TaOJIHUIIBI, PUCYHKH U JIP .);

— MHCIIOJIb30BATh HAYYHBIM A3LIK B KavecTBe CpeicTBa IIpu paboTe ¢
O0MOJIOrMUecKkoll  MH@OpPMAIIHE: OPUMEHAThE  XUMHUYECKHUe,
dusndeckne M MareMaTHYeCKHe 3HAKHM W CHMBOJIBI, (POPMYJIH,
ab0bpeBHUAaTypy, HOMEHKJIATYPY, UCIOJIL30BATh U IIPeo0dPa30BEIBATD
3HAKOBO-CUMBOJIMYECKIE CPEICTBA HATJISAIHOCTI;

— BJIAJETh HABLIKAMM PACIIO3HABAHWS W 3alllUTEl MHQOpPMAIUH,
HHGOPMAITMOHHON 0e30IIaCHOCTH JIAYHOCTH .

OBJIa,E[eHI/Ie YHUuUBE€pPCAJIBbHBIMHA KOMMYHHUKATUBHBIMHA ,E[eﬁcTBPIHMPI:
1) oGwmenwue:

— OCYIIEeCTBJISITh KOMMYHUKAIIMU BO BceX cdepax KU3HU, aKTHUBHO
y4acTBOBATh B JUAJOTe WIX JUCKYCCHUH II0  CYIIECTBY
obcysxmaeMoii TeMbl (YMeHHe 3a7aBaTh BOIIPOCH, BBICKA3BIBATH
CYsKJIEHHUs OTHOCUTEJHLHO BBITIOJHEHHS IIpejjiaraeMoil 3ajaavu,
VUUTBIBATE HHTEPEChl M COIJIACOBAHHOCTH IO3HIIMH JIPYTUX
VYACTHUKOB JUAJIOTA WJIHU JUCKYCCUN);

— pacrmo3HaBaTh HeBepOaJIbHBIE CpeJcTBa OOIEeHUs, ITOHUMATh
3HAYEHWEe COIUAJIbHBIX 3HAKOB, IIPEIIIOCHIJIOK BO3HHUKHOBEHUS
KOH(PJIMKTHBIX CHUTYyaIlWi; YMEThb CMArYaTh KOH(MIMKTHEI U BECTH
IepPEeroBOpPHIL;

— BJAJETh PA3JIMYHBIMH CII0COOAMU OOIEHUS U B3aUMOJIEHCTBUSI;
HOHMMATh HAMEPEHHUsI IPYTUX JIOIeH, IPOABJIATH YBAMKUTEIbHOE
OTHOIIIEHWEe K  COOECeTHMKY W B  KOPPEKTHON  dopme
dopMyTIPOBATH CBOU BO3PAKEHUST;

— PasBEépHYTO M JIOTHYHO W3JIaraTh CBOIO TOUKY 3PEHUS C WC-
OJIb30BAHNEM S3BIKOBEIX CPEJICTB;

2) coBMecCTHAd JeATeIbHOCTb:

— IIOHUMATh ¥ WCHOJHh30BATH NPEUMYINECTBA KOMAHIHON ¥ WH-
IUBUIYATHBHOM PaOOTHI IPU PEITeHUN OHOJIOTUUECKOM TPpOo0JIeMBI,
000CHOBBIBATH HEOOXOAWMOCTh IIPUMEHEHHUsS TPYIMOBEIX ¢opM
B3aUMOJIEHCTBUS IPU PeIleHun yueOHOM 3a/1avu;

— BBIOMpPATh TEMATUKY W METOJbI COBMECTHBIX MEHCTBUU C yIETOM
00IIMX UHTEPECOB W BO3MOYKHOCTEHN KAKIOT0 UWIeHA KOJIJIEKTUBA;

— IIPUHUMATH I1eJIb COBMECTHOM IesATeIbHOCTH, OPraHU30BHIBATH U
KOOPIUHUPOBATH JEUCTBUS II0 €€ JOCTMIKEHUIO: COCTABJIATH IIJIaH
IerCcTBUI, pacIpenesisaTh POJH C YUYETOM MHEHUI YYaCTHUKOR,
00Cys&1aTh Pe3yJIbTAThHl COBMECTHOM pabOTHI;

— OIIeHUBATh KAaUecTBO CBOETO BKJIAIa M BKJIAJIa KasKI0T0 YUIaCTHUKA
KOMAH/IBI B OOTITHM Pe3yIbTaT 110 pa3paboTaHHBIM KPUTEPUIM;

— IpeajaraTh HOBBIE IIPOEKTHI, OIleHUBATH HJEW C IIO3UIIUM HO-
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BHU3HBI, OPUTHMHAJIbHOCTH, HpaRTI/I‘IeCKOfI 3HAYMMOCTH,
OCYIIECTBJIATH IIOBUTHUBHOE CTpaTernv4eckKoe IIOBeleHre B pas-
JIMYHBIX CUTyaIluAX, IIPOABJIATH TBOPYECTBO U BOO6p&9I€eHI/Ie, OBITH
HMHHUITMATUBHBIM .

OBna,ueHne YHUBEPCAJIBHBIMU PEryJIaATUBHBIMHA I[eﬁCTBHﬂMHZ

1)

3)

16

caMoOoOpraHu3anusda:

KCITOJIb30BATh OMOJIOTHYECKUEe 3HAHUA JIJIS BBIABJIEHUS IP06JIeM U
HX PEIleHUs B JKU3HEHHBIX U yUeOHbIX CUTYalIUAX;

BBHIOMpATh HA OCHOBE OHMOJIOTMYECKMX 3HAHMU IejIeBhle U
CMBICJIOBbIE YCTAHOBKH B CBOMX JEUCTBHUAX M IIOCTYIIKAX IIO
OTHOIIIEHUI0 K JKUBOU IIPUPOJE, CBOEMY 3JI0POBBI0 U 3T0POBHIO
OKPY’RAMIINX;

CaMOCTOATEJIBHO OCYIIECTBJIATH IT03HABATEILHYIO IeATeIbHOCTD,
BBISIBJIAATH IIPOOJIEMBI, CTABUTH U (POPMYJIHMPOBATH COOCTBEHHBIE
3amauyr B 00pPA30BATEIbHOM JIeATEJIbHOCTH U SKHU3HEHHBIX

CUTyaIluIX;
CaMOCTOSATEJILHO COCTABJIATE IIJIAH PEINeHUs MPOo0JIEMBI ¢ YUETOM
HMEIOIINXCS pecypcos, CcOOCTBEHHBIX BO3MOKHOCTEH u
IpeaIoYTeHNH’;

IaBaTh OIIEHKY HOBBIM CUTYAIIHAM;
pacIimupsaTh paMKM y4eOHOro mpeaMeTa Ha OCHOBE JIMYHBIX
IpeaIoYTeHIH];

IeJjiaTh OCO3HAHHLIM BBEIOOP, aApryMeHTHpPOBATL €ro, OpaTb OT-
BETCTBEHHOCTDH 34 pPeIlleHIE;

OIIEHUBATH IIPHUOOPETEHHBIN OITBIT,

CITOCOOCTBOBATH  (DOPMUPOBAHUI0 W  IIPOSIBJIEHUIO  ITAPOKOM
SPYIUIIMY B PA3HBIX 00JIACTSX 3HAHUM, TTOCTOSHHO ITOBHINIATH CBOM
00pa30BaTeIbHBIN U KYJILTYPHBIN YPOBEHb;

CaAMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTyaIlMsaIM, BHOCUTH KOPPEKTUBHI B
eATeIbHOCTD, OIIeHUBATh COOTBETCTBUE PE3YJILTATOB IIEJIAM;
BJIaJeTh HABBIKAMHU II03HABATEJIBbHOUN pedyIeKCHU KaK O0CO3HAHUS
CcOBepINIaeMbIX JeWCTBUU ¢ MBICJIUTEJIbHBIX ITPOIIECCOB, UX
pe3yabTaTOB U OCHOBAHWI; WCIIOJIb30BATH IIPUEMBI pedIeKCUU
IIJIST OTIEHKU CUTYAIlNuH, BEIOOpA BEPHOTO PEIeHusT;

yMeTh OIIeHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATD PEIeHUs 10
UX CHUKEHUIO;

OPpUHUMATL MOTHUBBI W apryMeHTHl APYTUX IIpU aHaJIu3e pe-
3yJIbTATOB JI€ATEILHOCTH;

HpUHATHE Ce0A U IPYyrux:

MPUHUMATH ce0s, TOHNMAasT CBOM HEJOCTATKHU U JOCTOMHCTBA;
OPpUHUMATH MOTHUBBI M apryMeHTHl NPYTHUX I[IPpU aHaJn3e pe-
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3yJBTATOB JeATEJIHbHOCTH;

— IIPH3HABATH CBOE IIPABO M IIPABO APYIUX HA OIITHOKH;

— pasBHBATH CIOCOOHOCTH IIOHHUMATh MHP C IIO3UIUH JIPYroro
geJIoBeKa

MPEAMETHbIE PE3Y/IBTATHI

ITpeqmernbie peayabraThl ocBoeHus mporpammbl COO 1o Gwo-
Joruy Ha 0a30BOM YPOBHE BKJIIOUAIOT CIEIM(pUUYECKUe [JIs y4eOdHOro
npenmera «Buosiormsa» HaydHBIe 3HAHHS, YMEHHS KN CIIOCOOBI
IEeMCTBUH 110 OCBOEHHUIO0, MHTEPIIPETAIMN 1 IIPe00PaA30BAHMIO 3HAHUIM,
BUOBI JI€SITEJIBHOCTH II0 IIOJIyYEHMIO HOBOTO 3HAHWS M IIPUMEHEHIIO
3HAHMUI B PAa3/IMYHBIX y4eOHBIX CHUTYAIlUSIX, 4 TaKiKe B pPeaIbHBIX
SKU3HEHHBIX CHUTyallMdX, CBA3AHHBIX C OwmoJsiormeii . B mporpamme
IpeIMeTHbIEe Pe3yJIbTATHL IIPeACTABJIEHEI II0 TO4AM O0YUeHUT .

10 knacc

IIpeqmernbie pes3yJsbTaThHl OCBOEHUST ydeOHOTO mpenmera «bBuo-
JIOTHSD JIOJIFKHBI OTPAKATE:

1) cdopMHPOBAHHOCTE SHAHMH O MeCTe€ M POJIM OHOJIOTUH B
cucTeMe HAYYHOTO 3HAHUSI €CTeCTBEHHBIX HAayK, B (POPMHUPOBAHHUU
COBpEMEHHOM ecTeCTBEHHO-HAy4YHOW KapTUHBI MHUpPa W HAYYHOI'O
MHUPOBO33PEHUS; O BKJIAJE POCCHMCKHUX MU 3apyOesKHBIX YUEHBIX-
OMOJIOTOB B pas3BuUTHE OWOJIOTHH; (QPYHKITMOHAJIBHON TI'PAMOTHOCTH
YeJIOBEKA JIJIs PEIeHUsT JKU3HeHHBIX 3a/1aY;

2) yMeHHe pPacKphIBATL COMEepPiKaHKe OHOJIOIMUYECKUX TEPMHHOB M
TIOHSITUH: KU3Hb, KJIETKA, OPTaHu3M; MeTabou3M (00MeH BeIecTB U
IIpeBpallleHre JHEePruu), roMeocrad (CaMOperyJidlius), ypPOBHeBasd
OpraHM3aIUs KUBBIX CHCTEM, CAMOBOCIIpOM3BeieHre (PerpoIyKITNs),
HACJIeICTBEHHOCTD, MI3MEHINBOCTE, POCT ¥ PA3BUTHE;

3) ymeHme wuaJsiaraThb OMOJIOTHYECKHE Teopwu (KJIEeTOYHAS, Xpo-
MOCOMHAsI, MYTAIlMOHHAS, IIeHTPaJIbHAS JOTMa MOJIEKYJISIPHOMN
ouomorun), 3axousl (I. Mengensa, T. Moprauna, H . 11 . BaBunosa) u
yueHus (0 IEHTPAX MHOT000PA3US M IMIPOUCXOMKICHUS KYJIbTYPHBIX
pacreruit H I BaBusioBa), onipeiesisiTh TPAHUITBI UX TPUMEHUMOCTH K
SKMBBIM CHCTEMAaM;

4) yMeHHe BJIQJIETh METOJaMM HAYYHOIO IMO3HAHUS B OWOJIOTHU:
HaOJIOMeHNe ¥ OINMCAHWE SKWUBBIX CHCTEM, IIPOIIECCOB W SIBJICHWUIA;
OpraHM3aIisi W IIPOBEJEeHNE OMOJIOTMYECKOT0 OKCIEePUMEHTA, BBI-
JBUKEHWE THUIIOTE3BI; BBISBJIIEHHE 3ABUCHMOCTH MEMKIY WCCIeIye-
MBIMU BeJIUYWHAMU, OOBSICHEHWE IIOJIyYeHHBIX Pe3yJIbTaTOB, WC-
MT0JIb30BAHHBIX HAYUYHBIX IOHATHH, TEOPUHM U 3aKOHOB; YyMEHUE JIeJIaTh
BBIBOJIBI HA OCHOBAHUM IIOJIYY€HHBIX PE3yJIbTATOB,;
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5) yMeHmWe BBIJEJIATH CYIIECTBEHHBbIEC IIPU3HAKU BHUPYCOB, KJIETOK
IIPOKAPHOT U OyKAPHUOT, OJHOKJIETOYHBIX ¥ MHOIOKJIETOUHBIX
OPTaHM3MOB; OCODEHHOCTH IIPOIIeCCOB: OOMeHa BeIIeCcTB U Ipe-
BpAIllEHUSI OJHEPTHM B KJIETKe, (POTOCHHTE3a, IIJIACTUYECKOI0 U
OHEpPreTHYecKoro o0OMeHa, XeMOCHHTe3a, MHUT03a, Meio3a, OILIOo-
JIOTBOPEHUS, PA3SMHOMKEHUS, HHIUBUIYaJIbHOT0 PA3BUTHUSA OPraHU3Ma
(oHTOTCHE3);

6) ymMeHHe NOPUMEHSTh IOJyYeHHble 3HAHHUA [JI O0bACHEHUSI
OMOJIOTHYECKUX IIPOIECCOB W SABJICHUH, MJIA IPUHATHS IPAKTAYECKUX
pelleHuii B  IIOBCEIHEBHOM SKM3HM C IeJbl0  obeclevyeHus
0e30MaCHOCTH CBOEr0 3JI0POBbS U 3I0POBbS OKPY:KAIOIINX JIIOJIEH,
cOOJIIOIeHWsT HOPM TIPaMOTHOIO IMOBEIEHHS B  OKpPYsKaloIlei
IIPUPOSHON cpede; IIOHHMMAaHWEe HeOOXOIMMOCTH HCIIOJIb30BAHMS
JOCTHIKEHUN COBPEMEHHOM OWOJIOrMyu 1 OHOTeXHOJOTHM [JIA pa-
I[IOHAJILHOTO IPUPOIOIOIb30BAHNS,

7) yMeHue peliaTh dJIeMeHTapHbIe I'eHeTHUeCKHe 3a0a9y Ha MOHO-
M OUTHOPHUIHOE  CKpPEIIMBAaHWe, CIEIIEHHOe  HacJeI0BaHue;
COCTaBJIATH CXEMBI MOHOTHUOPHITHOTO CKpeIUBAHUSI LIS
IIPEeICKA3AHU HACICIOBAHNSA IPU3HAKOB Y OPTaHU3MOB;

8) yMeHMe BBIIIOJIHATL JIA00paATOPHBIE U MHPAKTHYECKHe padOTHI,
cobiomaTh IpaBWja IIpu pabore ¢ y4eOHBIM u J1abopaToOpHBIM
0bopyIOBaHUEM;

9) yMeHMe KPUTUYECKH OIEHMBATHL M UWHTEPIPETUPOBATH WH-
dopmaruo OGHOJIOIrMYECKOr0 CONEPIKAHNSA, BKJIIOUAMILYI IICEBIO-
HAy4YHBIe 3HAHUS W3 pasaudHbix wuctounukoB (CMMU, nayuHo-mO-
IyJApHbIE MATEePHUAJIbl); ITHYECKHE AaCIeKThl COBPEeMEHHBIX WC-
CJICIOBAHUM B OMOJIOTHH, MEIUIIHE, OMOTEeXHOJIOTUH;

10) ymeHue cosgaBaTh COOCTBEHHBIE IIMCHMEHHBIE M YCTHEIE
coobirennss, 0000IIasa OMOJIOTHUYECKYI0 MHQOPMAIUI0 M3 HECKOJIbKUX
WCTOYHUKOB, TI'PAMOTHO HCIIOJIb30BATH MOHATUHHBIA  aIapar
Oomotoruu

11 Knacc

IIpenmernble pe3ysbTaThbl OCBOeHHsT ydeOHOTO mpenmera «buo-
JIOTHSD» JOJI3KHBI OTPAKaTh:

1) cdhopMHUpPOBAHHOCTE 3HAHUI O MeCTe M POJKU OHOJOTHH B
crucTeMe HAyJYHOTO 3HAHWS €CTECTBEHHBIX HAyK, B (POpMUpPOBAHUN
COBpEMEHHOM €eCTeCTBeHHO-HAYYHON KapTUHLI MUpa U HAYIHOTO
MHUPOBO33PEHUsT; O BKJIAJE POCCHUCKUX MU 3apyOesKHBIX VUEHBIX-
0MOJIOTOB B pAa3BUTHE OMOJIOTHY; (PYHKIIMOHAJIBHON I'PAMOTHOCTH
YeJIOBEKA JJIS PelleHUs JKU3HEeHHBIX 3a0aY;

2) yMeHUe PacKpPBIBATH COMEP:KAHUE OMOJOTHYECKUX TEPMHUHOB U
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MOHATUN: BUJI, ITOMYJIAIMS, PeHO(OH I, 9BOJIOIU, IBUKYIIHE CHJIBI
(baxTopnl) 9BOJIIOLINN, IPHUCIIOCOOJIEHHOCTD OPraHu3MOB,
BUI000pa30BaHMe, OKOJOTHYECKHEe (AKTOPHI, JKOCHCTEMA, IIPOJY-
IIEHTHI, KOHCYMEHTBI, PEeIyIIeHTHI, [eMN ITUTAHUSA, JKOJOTHYeCKAas
nupamuga, 0roreoreHos, ornocdepa;

3) ymMeHMe w®3JaraTb OWOJIOTHYECKHE Teopruu (9BOJIIOIIMOHHAS
Teopusa 4 . JlapBuHa, CUHTeTHYECKAsA TEOPHUS 9BOJIIOIINH), 3AKOHBI U
3axoHOMepHOCTH (3apoeresoro cxogcrea K . M . Bapa, yepenosanus
TJIaBHBIX HAaIpaBJIEHUU U IIyTel 9BOJIIOINHU
A . H . Ceseprosa, yuenus o 6mocdepe B . U . Bepnapckoro),
OIIPeIeJIATh IPAHUIIBI UX IPUMEHUMOCTH K JKUBBIM CHCTEMAaM;

4) yMeHHe BJIQJETh METOJAMH HAYYHOIO II03HAHWUS B OWOJIOTHH:
HAOJIIOJeHNe U OIMCAHME SKHBBIX CHCTEM, IIPOIIECCOB M SBJICHUIL;
OpraHM3alsag U I[IPOBeIeHHEe OMOJIOIMYECKOr0 OKCIIEPHUMEHTA, BbI-
IBUMKEHHE TUIOTE3bl; BHISBJICHNE 3aBHCHUMOCTH MEKIY KCCIIeaye-
MBIMHM BeJIMYUHAMH, OOBSICHEHNE IIOJIyUYeHHBIX Pe3yJIbTaToB, WC-
[I0JIb30BAHHBIX HAYYHBIX IIOHATHM, TEOPUM 1 3aKOHOB; YMEHHE [1eJIaTh
BBIBOIBI HA OCHOBAHUM II0JIYY€HHBIX Pe3yJIbTATOB;

5) ymMeHHe BBIIEJIATH CYIIECTBEHHBIE IIPHU3HAKH CTPOEHUSA OMO-
JIOTUYECKUX OOBEKTOB: BHIOB, IIOMYJIANWN, IIPOAYIIEHTOB, KOHCY-
MEHTOB, pPeNyIIeHTOB, OMOreOIleHO030B M OKOCHCTEM; OCOOEHHOCTH
IIPOIIECCOB: HACJIEACTBEHHON H3MEHUYHBOCTH, €CTECTBEHHOr0 0Tbopa,
BUI000PA30BAHMS, IMPHUCIOCOOJIEHHOCTH  OPraHM3MOB, IeHCTBUSA
OKOJIOTMYECKNUX (PAKTOPOB HA OPraHu3Mbl, [IEPEeHOCA BEIeCTB U
IIOTOKA OHEePTHWHM B JKOCHCTEMAX, AHTPOIIOTEHHLIX M3MEHEHHU B
OKOCHCTEMAaxX  CBOEH  MECTHOCTH, KpyroBOopoTa  BeIleCTB H
OMOreoXMUYECKHUX IIUKJIOB B Orocdepe;

6) yMeHHe NPUMEHSTh IOJyUYeHHBIe 3HAHHUA [JId OObACHEHUI
OMOJIOTHYECKUX IIPOIECCOB M SABJICHUH, NJIA HPUHATHASA IPAKTHICCKUX
pelleHuii B  MOBCEIHEBHON IKM3HH C IEJbl0  00ecIieueHus
0e30ITacHOCTH CBOETO 3J0POBbSI W 3J0POBBSI OKPYKAMOIINX JIIOIEH,
COOJTIONIeHnsT HOPM T'PAaMOTHOTO TIOBEJEHHUsS B  OKPYKAIOIIEH
MIPUPOIHON Ccpejle; TMOHWUMaHWe HeOOXOJUMOCTH WCIT0JIb30BAHUS
JOCTHKEHUIN COBPEMEHHOM OMOJIOTMHM [JIs PAlMOHAJIBHOIO IIPH-
POJIOTIOIE30BAHUST;

7) yMeHme pelraTh oJIEeMEHTAPHBIE OMOJIOTHYECKHE 3aaud, CO-
CTABJISITH CXEMBI TIepPeHoCca BEIEeCTB M dHEePIuH B aKocHucTeMax (Iermun
MTUTAHUSA);

8) yMeHMe BBIIIOJIHATE JIA00pPATOPHBIE W IIPAKTHYECKUe PaOOTEHL,
cobaoaTh TpaBUia HpU pabore ¢ y4eOHBIM u J1a00PATOPHBIM
000pyHOBaHMIEM;

9) yMeHHMe KpPUTHYECKU OLICHHBATH U HHTEPIPETHPOBATH WH-
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dopMaryio OGHOJOIMUECKOr0 COMEPKAHUA, BRJIIOUAIOIIYI0 IICEBIO-
Hay4yHBIe 3HAHUA W3 pasianuHbix wucrounukxos (CMMUM, mayuso-mo-
IIyJIAPHBIE MATepUAaJIbl); PACCMATPHUBATH IJI00AIbHBEIE OKOJIOIHUYECKIEe
OpobJieMbl COBPEMEHHOCTH, (POPMHPOBATH II0 OTHOLIEHUIO K HUM
COOCTBEHHYIO IIO3UITHUIO;

10) ymeHume co3gaBaTh COOCTBEHHBIC IIMCHMEHHBIE M YCTHBIE
coobIireHuss, 0000IIasd OMOJIOTHYECKYI0 MHQPOPMAIUI0 M3 HECKOJIbKHX
HCTOYHUKOB, TI'PAMOTHO MCIIOJIb30BATH IIOHATHHHBINA  ammapar
OMOJIOrHH .

COJOEPXAHWUE YYEBHOIO NPEAMETA «BUONOMMNA» 10 KNACC

14 B Heagento, Bcero 34 4, 3 HUX 1 4 — pesepBHOe BpemA

Tema 1. buosorua Kak Hayka (2 u)

Buomorna xax mHayxa. CBsiss Owmosiormm ¢ 0OIIECTBEHHBIMI,
TEeXHUYECKUMHU W JIPYTUMU €CTECTBEHHBIMU HayKamu, Quiiocoduei,
9TUKOM, JCTETHUKON U mpaBoM. PoJib OwoJioTMH B (DOPMUPOBAHUN
COBpEMEHHOM HaydHOW KapThuubl Mupa Cucrema OMOJOTHUECKUX
HAYK.

Metopr mosHaHuA KUBOM TPUPOAbI (HAOI0eHNe, dKCIePUMEHT,

olnucaHue, n3MepeHue, KJaccuprKaIims, MOJEINPOBAHNE,
craTucTHYecKas o0paboTKka JaHHEIX) .
Jemoucrpanun:

IHopmpemuwt: U . Jlapsusn, I. Meunens, H . K . Komabrios, i .
Yorcon u @ . Kpux .

Tabnuupt u cxemor: «MeToIbI IIO3HAHUS JKUBON IPUPOIELI».

JlaGopaTopHbIe 1 NpakTUYIECKHEe PpadOThI:

Ilpakxmuueckas paboma No 1. «Hcmonb3oBaHue pasIMIHBIX
METOJIOB IPU U3YYEeHUHN OHMOJIOTHIECKUX 00 BEKTOBY.

Tema 2. ¥usble cuctembl U nx opraHusayms (1 u)

Hussie cucrembr (0MOCHCTEMBI) KaK IMIPEIMET U3yIeHUA OMOJIOTHH .
OTyinume sKUBBIX CUCTEM OT HEOPTaHUYECKOM IIPUPOIHI .

CsoticTBa OmocucTeM W WX pasHoobOpasye YPOBHH OpTaHU3AIIUN
ouocucrem: MOJIEKYJIAPHBIH, KJIETOUHBIN, TKaHeBBIH, opra-
HU3MEHHBIN, ITOMYJIAIMOHHO-BUAOBOM, OKOCHUCTEMHBIN (Omoreorie-
HOTHUYECKHUIT), OMOCEePHBIH .

Jlemoucrpanun:

Tabnuuve u cxemvr: «OCHOBHBIE TPU3HAKH KU3HW», «YPOBHHU
OPTaHU3AIAN KUBOM IIPUPOILD.

O6opyodosarue: momenb moerynanl JJTHE .
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Tema 3. XMmMUeCKUii COCTaB U CTPOEHUE KNETKM (8 u)

XUMHUYECKUH COCTAB KJIETKH . XHUMHWYECKHE JJIEMEHTBHI: MAaKpo-

9JIEMEHTBI, MUKPOJJIEMEHTHI . Bosia 1 MuUHepaJIbHBIE BEIecTBa.
DyHKITNY BOJIBI U MUHEPAJIBbHBIX BEIIEeCTB B KieTke . [lomiep-
sKaHUe 0CMOTHUYECKOro baJiaHca .

Benkwu . Cocras u cTpoenne 0eIKOB . AMHHOKHCIOTH — MOHOMEPHI
GenxoB . Hesamenumble ¥ 3aMeHHMBIE AMUHOKHUCJIOTHI
AMUHOKHCJIOTHBIN COCTaB . YPOBHHU CTPYKTYPBI OEJIKOBOM MOJIEKYJIBI
(mepBUYHAs, BTOPUYHASA, TPETUYHAS M UYETBEPTHUUYHAS CTPYKTypa) .
XumMmudeckue cBoicTBa 6esikoB . buosiornveckre QyHKIIUH OEIKOB .

DepmenTsl — Oumosoruveckre karaiauaaTtopbl. Crpoenme dep-
MEHTA: AaKTUBHBIA IIeHTp, cyOcrpaTHas crenudpuuHoctb. Hodep-
MeHTBI . Buramumuer . OrTiwunms ¢QepMeHTOB OT HEOPTaHUYECKUX
KaTaJIM3aTOPOB

VriieBombl: MoHOcaxapuibl (TJIIOK03a, pubo3a U He30Kcuprbo3a),
goucaxapuabl  (caxaposa, JIaKTo3a) U MHoJIMcaxapuibl  (Kpaxmall,
TMJIMKOTEH, 1eJIJII0JI03a) . Brosiorunveckne yHKIIUKA YIJIEBOIOB .

Jlvnuaer: Tpuraniepuabl, (OCOJIMIIUALI, CTePOUabl . L'umpo-
duabpHO-rHAPOd0OHEIE cBOMicTBAa Brosorundeckre dyHKIIUNA JIAIIUIOB .
CpaBHeHMe yIriIeBOJIOB, O€JIKOB W JINIHI0B KAK UCTOYHHUKOB OHEPTHH.

Hywnewnorsie kucaorer: JIHK u PHK. Hykmeorunsr — MomHOMepBI
HyKJIenHOBEIX KucaoT . Crpoenme m dyurimu JIHK . Crpoenme u
dyarmmu PHK . Buger PHK . AT®: crpoenne u dpyHKINNT |

Iluronmorus — Hayka o kJyeTke . KierouHas Teopusa — MIpuMep
B3amMoeficTBUA uael m (PaKTOB B HAYYHOM IO3HAHWHU . Meromsr
M3YYEHUS KIIETKH .

Kierra xax mesoctHas sxuBas cuctema. OOIIme MpU3HAKY KIIETOK:
3aMKHyTas Hapy:xHas Memopana, mosiekysasl JTHK kax remeruueckmi
amrmapar, cucTeMa CUHTe3a OeJika .

Tumbl KJIETOK: oyKapHoTHUecKas ¥ Ipokapuotmueckas Oco-
OEHHOCTH CTPOEHHs IIPOKAPMOTHYECKON KiaeTKM Kierounas creHka
b6akxrepuii CTpoeHme osyKapuoThueckoil KieTKu OCHOBHBIE OTJIMYUS
PACTUTEILHOM, YKUBOTHOM 1 IPUOHOM KJIETKH .

IloBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOUYHAs CTEeHKA,
TIIMKOKAJWKC, uX Qyuxmun . llimasmarwyeckass wmembpama, eé
ceotictBa u Qyurruu. llurommasma m eé opranoumsr . OmgHOMEM-
Opaunbie opranouasl Kiaerkm: OIIC, ammapar [onbmku, j1m30c0- MBI
TTosyaBTOHOMEBIE OPTAHOWABI KJIETKWA: MUTOXOHIPWH, IILJIACTHIBI
IIponcxoskeHre  MHTOXOHOPHWN W IUIACTHAN ~ Bumael  miacTun
HemembpanHbIe OpraHOUIBI KIETKH: pHrOOCOMEL,
KJIETOYHBIM II€HTpP, IIEHTPUOJIM, PEeCHUYKH, KIyTUKH. OyHKIMN
OpPTraHOUIOB KJIETKU . BRIOUeHus .

Anapo — perysssTopHBI 1eHTP KiIeTKH . CTpoeHwue spa: sjmepHast
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000JI04KA, KapUOILIa3Ma, XPOMATUH, SIPHIIIKO. XPOMOCOMEBI
TpaHcIopT BeIecTB B KJIETKE .
Jemoucrpanun:
Iopmpemui: A. Jleseuryk, P . 'y, T. [llsaun, M . [lxeiinen, P .
Bupxos, dx . Yorcon, @ . Kpux, M. Yunrkunc, P . ®pagknuna, K. M .

Bop .

Juaepammor: «Paciipeesienre XUMHYECKUX 9JIEMEHTOB B HEKUBOMN
mpupojge», «PacmpegeneHne XWMHUYECKUX JJIEMEHTOB B SKHBOM
IIPUPOIEN.

Tabnuuve u cxemor: «llepumommueckass TabaHMIA XUMHUYECKUX
amemenToB», «CTpoeHme MOJIEKYJIBI BOAbD, «bBuocuHTEs Oemkay,
«Crpoenne moseryabl Oenka», «Ctpoerne gpepmenTtar, «Hyrkimenunossie
gucaorel.  JIHK», «Crpoernune wmosexynsr ATO», «Crpoenme
OyKapmoTUUecKor  KiaeTKw», «(CTpoeHmMe  KHMBOTHOM  KJIETKW»,

«Ctpoenne pactuTesbHON KJIeTKW», «CTpoeHme ITPOKAPUOTUIECKOMN
kJIeTKI, «CTpoeHne aapa KIeTKW, «Y TIeBoasm, «JIlumuasm
Obopydosarue: CBETOBOM MUKPOCKOI, 000OpYJOBaHWE JJs IIPO-
BeJleHUs HAOJOIeHUH, W3MepeHUul, 9KCIEePUMEHTOB; MHUKPOIIpe-
mapaThl PACTUTEJIFHBIX, JKUBOTHHIX U 0AKTePUATIBHBIX KJIETOK .
JIaGopaTopHbIe U IpaKTHYEeCKHE PAGOThI:
Jlabopamopras paboma No 1. «/3yuyeHne KaTaJIUTHYECKON
aKTUBHOCTH pepPMEHTOB (Ha IIpuMepe aMUJIa3bl NI KaTaiasbl)».
Jlabopamopras paboma No 2. «/3yyeHne CTPOEHHS KJIETOK
pacTeHuil, KMBOTHBIX M OAKTEPHWU II0JI MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOIIperiapaTax 1 uxX OIMUCAHUE) .

Tema 4. XusHepeAaTenbHOCTb KNeTKM (6 u)

O0Omew BelecTB, WK MeTa00an3M. AcCUMUIIAINSA (IJIaCTHYE CKUI
00MeH) M JUCCUMUIIAIUS (dHEPreTUIeCKU 00MeH) — IBe CTOPOHEI
eIIMHOTO IIpollecca MeTabosmama . Posib 3aKOHOB COXpaHEHUs BeIlecTB
¥ SHEPTUH B IIOHUMAHUN MeTaboanaMa Tumbl oOMeHa BelecTs:
aBTOTPOMHEIH U TeTepoTpodHEIH . Posk dhepmeHTOB B 0OMeEHe
BEIECTB U IIPEBPAIIEHNN dJHEPTHH B KJIETKE

®otocunTes . CeeroBas u TeMHOBasA (paswl porocuHTE3a . Peakium
dorocunrTesa. IdderruBHOCTL QoTocuHTe3a. 3HaUeHME POTOCHHTE3A
JUISL JKU3HU Ha 3emuie . BiusiHue yciooBHMEM cpenbl Ha (POTOCHHTE3 U
CITOCOOBI TIOBBIMIEHUS €0 MPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH

XemocuHTE3 . XEMOCHHTE3WpyoIire OakTepuu . 3JHAUYEHUE Xe-
MOCHHTEe3a JJIS JKU3HU Ha 3eMJIe .

OHepreTruecknii o0OMeH B KJIeTKe PacIlereHne BeIecTs,
BBIJIEJICHUE U AKKyMYJHPOBAHHWE OHEPrMH B KJIETKe OTallbl
aHepreTuyeckoro oomena [inkonus Bposkenue u ero BUIbI
Kucnopomuoe oxucienue, i kiierounoe npixanue . OKUCIMTEIHHOE
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dochopunmuposanue . IPpPEeKTUBHOCTD SHEPreTHIECKOro 0OMeHa .

Peaxmuu marpuunoro cummtesa. 'emermueckas wnadopMaiusa u
JIHK. Peasmmzanmsa remerrdeckoil mH@oOpManuu B KieTke. |'eHerH-
YeCKHII KOJ M €ro CBOMCTBA. TpPaHCKPHUIINUA — MATPUYHBIHA CHHTE3
PHK . Tpaucaammsa — OumocuHTe3 Oesika. OTallbl TPAHCIISIINHA
Konuposanne ammuuorncior. Poss pubocom B bnocunTese Oeska.

Hexnerounsie copmbl sku3Hum — BUpPycH . VcTopus OTKpBITHAS
supycoB (/I .11 . Usanosckwmit) . OcobeHHOCTH CTPOCHUS W YKU3HEH HBIN
LIUKJI BUPYCOB . bakrepmodaru . Bomesun pacreHuil, sKUBOTHBIX U
YeJI0BEKAa, BBISBIBAEMBIE BHUpPYyCAMH . Bupyc WMMyHOIedUIIATA
yenosera (BMIY) — Bosbymuresns CITMla. OGpaTHass TpaHCKPUIIITNSI,
peBeprasa u uHTerpasa IlpodmirakTuka pacrupocTpaHeHnsT BUPYCHBIX
3a00JIeBaHUI .

Jemoucrpanumn:

Iopmpemuwvi: H . K . Komsuios, JI . U . Usamosckuit, K . A . Tumn-
psizeB

Tabnuupe u cxemvr: «Tuner nwramms», «Meraboamam», «Mu-

TOXOHIPHA», «IHEepreTudecKkuil oomen», «Xmopomracm, «DoTocrHTESY,
«Crpoenne JTHK», «Crpoenne u dpyHKIIMOHMpOBaHMe TeHa», «CuHTE3
Oeska», «lemermueckmiti  Kom», «Bupyce», «bBaxrepumodarm»,
«Crpoenne u sxkumsnenmnbyt 1mka Bupyca CIIMla, Gaxrepmodaray,
«Pemmnuranuma JTHEK».
O6opyodosanue:  momenu-anukanmu «Y gsoerue JJHK u

TpaHckpumus», «buocuaTes OGenka», «CTpoeHme KJIETKW»; MOJEJb
crpyrrypsl JTHE .

Tema 5. PasmHOXXeHMe U UHAUBUAYA/IbHOE PAa3BUTUE OpraHU3mosB (5 ¥

Krnerounsrit 1k, uin KU3HEHHBIN UK KJIeTku WuTepdasa u
muTo3 . Ilporeccer, mporekawmme B mHTepdase . Pemmmrarms —
peakrusa wMmatpuunoro cumuTeda JIHK Crpoenme xpomocom Xpo-
MOCOMHBIM HA00p — KapuoTUll JIWMIJIOMAHBIA ¥ TaIllJIOWIHBINA
XPOMOCOMHEBIE HA0OpPBI . XpoMmaTwasl . LluTosiornyeckre OCHOBBI
Pa3MHOMKEHUI U WHIWBUIYAJIbHOTO PA3BUTHSI OPTaHU3MOB .

Jenenne wmerkm — wmumro3. Cragmm mwmrosa. Ilpormeccwr, mpo-
UCXOJAIIME Ha PA3HBIX CTAJUSIX MHUTO3a . DHOJOTUYECKUH CMBICT
MHUTO3a

IIporpammupyemasi TubesIb KJIETKH — ATIOITOS .

@opMBl PA3MHOMKEHUS OPraHH3MOB: 0€CIIooe M II0JI0Boe . Buanl
0ecroJIoT0 Pa3MHOKEHUST: JeJieHVe HaJaBOe, IIOYKOBAHME
OJTHO- ¥ MHOTOKJIETOYHBIX, CIIOpooOpa3oBaHUe, BereTaTUBHOE
pasamuO:keHure . VICKycCTBeHHOE KJIOHUPOBAHWE OPTAaHU3MOB, €ro
3HaUeHUe JI CeJIEKITUN .

TTomoBoe pasmmoOsKeHHE, €T0 OTIIUYUS OT OECITIOJIOTO .

Metiioz . Cragum metiosa . [Iporiecchl, TponUCXOAATIIE HA CTATUAIX
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metto3da. IloBemenme xpomocom B Mettoze . Kpoccurrosep
Burosoruueckuit cmbics n 3HaYEeHME Meiio3a .

T'amerorenes — mporecc 00pPa30BAHUS IIOJIOBBIX KJIETOK y IKH-
BOTHBIX . [loJTOBBIE KeJIe3bl: ceMeHHUKHN U suduuky . OOpasoBaHme u
Pa3BUTHE IIOJIOBBLIX KJIETOK — raMeT (CIIepMATO30M/, AUIIeKJIeTKA) —
crrepmartorene3d u ooreHe3 . OCOOEHHOCTH CTPOEHUST SUITEKJIETOK M
crrepmartosouioB . Omromorsopenue . [laprerorenes .

NunusuayasnsHoe passutue (OHTOTEHE3). OMOpHOHAJIBHOE paas-
BuTHe (oMOpmoreHes) . OTambl 9MOPHUOHAJIBHOTO PA3BUTHUS Y IIO-
3BOHOUHBIX JKMBOTHBIX: JpPOOJI€HWE, TacTPYJIAIMs, OpraHoreHe3
TloctamOpronanbHOoe pa3Burve . THIIB ITTOCTIMOPHOHAJBLHOTO Pas-
BUTHS: IIpsAMOe, HempsaMoe (JIMYMHOYHOE) . Biusauwme cpengbl Ha
pasBHUTHE OPTAaHU3MOB; (PAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOMKICHHBIE
ypoJICcTBA .

Pocr u pasButme pacremmit . OHTOreHe3 IIBETKOBOTO PACTEHUS:
CTpOEeHUE CeMEeHU, CTAIUN PA3BUTHUI .

Jemoucrpanumn:

Tabnuupt u cxemol: «DOopMBI Pa3MHOKEHHUSI OPIaHU3MOBY,
«JIBotiHOE OILIIOIOTBOPEHWE y IIBETKOBBIX pacrenwuin», «BereratmsHoe
pasMHOkeHre pacreHui», «/lesienme KiaeTku Oaxrepuin, «CrTpoeHne

MOJTOBBIX KJIeTOR», «CTpoeHme xpoMocombr, «KIeTOuHBIH UKD,
«Pemmuranms JHK», «Mwuros», «Meitos», «IIpsamoe m mempsmoe
pasBurme», «l'ameroreHed y MJIEKOINHUTAIIINX ¥  UYEJIOBEKAY,

«OCHOBHBIE CTA NN OHTOTEHE3a.

Ob6opyodosarue: MUKPOCKOI, MHUKpompenapatsl «CriepMaTo3om bl
MJIeKoIIITaIIero», «dimnexmerka muekonuramoero», «Kapruokmnues B
KJIETKAX KOpPEeIKa JIyKa», MAaTHUTHAs MOJIeJIb-anmmnkanus «/lemenne
ryetkm»; monenb JJHK, mogens meradas- HOM XpOMOCOMEI .

JIaGopaTopHbIE U IpaKTHYEeCKHEe PabOThI:

Jlabopamopras paboma No 3. «Habmwomenme mMurosa B KJIETKAX
KOHYHMKA KOPEIKa JIyKa Ha TOTOBBIX MHKPOIIpenapaTax».

Jlabopamopras paboma Ne 4. «/3yueHme CTPOEHHS ITOJIOBBIX
KJIETOK Ha TOTOBBIX MUKPOITperiapaTax».

Tema 6. HacneacTBeHHOCTb U U3MEHUYUBOCTb OPraHM3MOB (8 u)

IIpenmer u 3amaum remeturu VcTopus pasBuTusa reHeTUKU PoJib
ITATOJIOTUA W OMOPHOJIOTUM B CTAHOBJEHWU TeHETHKH Brjang
poCCHUICKUX ¥ 3apyOesKHBIX YUEHBIX B PA3BUTHE TeHeTUKU . MeToab
reHeTUKN (THOPUIOJIOTUUECKUH, ITATOTEHETHYECKUH, MOJIEKYJIIPHO-
reHermyecknit) . OCHOBHBIE TeHETHYECKHE MOHATHUA . | eHeTHJyecKas
CHMBOJINKA, UCIOJIb3yeMas B cXeMaxX CKPeIrnBa U

3aKOHOMEPHOCTH HACJeI0BAHUA IIPU3HAKOB, YCTaHOBJIEHHBIE [.
Mennenem . MoHormOpugHOE CKpeIIMBaHue . 3aKOH eIUHO000pa3us
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rUOPHUI0B IIEPBOTO IOKOJIeHHS . llpaBmiio moMuHHpoBaHUSA 3aKOH
pacierieHus mOpu3HakoB I['mmoresa umcToThl ramer . llosmoe m
HEII0JIHOe JOMUHUPOBAHHUE .

JlnrubpuaHoe ckpelnuBaHye . 3aKOH HEe3aBUCUMOI0 HaCIeI0BAHUI
mpu3HakoB . [luroreHeTnyecKkrie 0OCHOBEI JUTHOPUIHOTO CKPEIIUBAHUS
. Amaymmsupymoimee cKkpernruBanue . Vcosib3aoBanme aHAJIU3UPYIOIETro
CKPEeIINBAHUS JIS OIpeeIeHusI TeHOTHIIA 0CO0H

Cuemiensoe HacllegoBaHue IpusHakos . Padora T. Moprana 1o
CILIEIJIEHHOMY HAacJeqoBaHMio reHoB . HapylleHune ciienieHnss reHOB B
peayJibraTe KPOCCUHTOBEPA .

XpoMOCOMHAS TEOPHS HACJIEACTBEHHOCTH . |'eHeTuyecKre KapThl .

T'emerura mosa. XpomocoMHOe ompeneseHue IoJjia. AyTOCOMBI 1
IIOJIOBBIE XPOMOCOMEBI . ['oMOraMeTHBIE M IreTeporaMeTHBIE OPraHU3MbI
. HacmenoBaHne nprsHaxkoB, CLEIJIEHHEIX C II0JIOM .

WsmenuuBocts . Bunsr namenunsocTu: HEeHAaCJIeCTBEeHHAs U
HacjeacTBeHHass Posb cpedbl B HEHACJIEICTBEHHON M3MEHUYHBOCTHU .
XapakTepucTuKa MOOUPUKAIIMOHHON N3MEeHYNBOCTH. BapualimoHHbIit
pA ¥ BapHalMoOHHAas KpuBasg. Hopma peaxkiumy IIpH3HAKA
KonnuecrBennble n kavyecTBeHHBIE IIPU3HAKY U MX HOPMA PEAKIINH .
CBoiicTBa MOIU(PUKAITMOHHON HU3MEHUNBOCTH .

Hacnencreennasi, wim reHOTHIMYECKAs, HN3MEHUYHBOCTH HoMm-
OMHATUBHAA W3MEHYMBOCTH . Mel03 M II0JIOBOIM IIPOIECC — OCHOBA
KOMOMHATUBHOM  HM3MeHYMBOCTH  MyTanmoHHAs  M3MEHYMBOCTD
Knaccndurkanmma wmyranmit: reHHBIE, XPOMOCOMHBIEC, I'€HOMHBIE
Yacrora M mOpuwuMHB MyTamuii . MyrareHHble (PAKTOPBEL . 3aKOH
FOMOJIOTUYECKUX PSI0B B HACIEICTBeHHOM wuaMmeHumBoctu H W
Basusosa

BresanepHas Hac/ieqCTBEHHOCTb ¥ M3MEHUYHUBOCTD .

l'emerura uemoBexa Kapumorun desmoBexa OcHOBHBIE MeETOBI
FeHEeTHKM UeJIOBEKA: TeHeaJIOTHYECKMI, OJIM3HEIlOBBIA, IIUTOore-
HeTHUYECKUI, OMOXHMUYECKHN, MoJIeKyasapHo-reHeruueckuii Co-
BpeMeHHOe OIIpeeJieHre TI'eHOTHIIA: IIOJIHOT€HOMHOE CEeKBEHHPO-
BaHWe, PeHOTHUIIMPOBAHME, B TOM uucye ¢ momolnbio [IIIP- amamnmaa
Haciiencrsennsie 3abo1eBaHNsa YeI0BEeKA: TeHHBIe
Oosie3Hm, OOJIE3HM C HACJEICTBEHHOM IIPeapacloIOKeHHOCThIO,
xpoMmocoMuble Oosesan ComaTwueckye W TeHepaTHUBHBIE MYyTAITAN
CTBoJIOBBIE KJETKM . IIpMHIMIIEI 3Z0poBOro o00pasa KU3HH,
JUATHOCTUKY, IPOPMIAKTHKA W JIeUeHUs IMeHeTHYeCKHX OO0JIe3HeH .
Menuro-reneTnyeckoe KOHCYJIBTHPOBAHUE . SHAUEHHE MEIUITMHCKOMN
FeHEeTHKHU B IIPEJOTBPAIeHNN U JICUeHUN I'eHeTHYEeCKUX 3a00IeBaHui
JeJIoBeKa .

Jlemoucrpanumn:

Ilopmpemui: T'. Mennens, T. Mopran, I. ne ®pus, C . C . Yer-
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Bepukos, H . B . Tumodees-Pecoscruit, H . 11 . BaBuiios .

Tabnuupe uw cxemvr: «MoHOrHOPUIHOE CKpelIMBAHHE U  €ro
ITUTOTeHETUYEeCKass OCHOBa», «3aKOH pACIIEIJIEHUsI W ero ITUTO-
reHeTHYecKass OCHOBa», «3aKOH YMCTOTHI ramer, «lurubpmpa- Hoe
CKPEIUBAHUEY, «[{urosormueckme OCHOBBI JUTHOPHTHOTO
ckpemuBanuss», «Meitos», «BsamMmomeiicTBrie aJIIeIbHBIX TEHOBY,
«[eHeTHUECKME KapTHI PACTEHUM, JKMBOTHHIX U YeJIoBeKay, «['eHeTrKa
mosia», «3aKOHOMEPHOCTH HACJIEMOBAHUS, CIEIIJIEHHOTO C IIOJIOMM,
«Kapuotnmbl desoBeka ¥ KMBOTHBIX», «Buael wm3MeHUMBOCTIN,
«Moguduranmonuas  u3meHunBocTh», «HacmemoBanme — pesyc-
daxrTopar, «'ermeTnka rpynm kposm», «MyTanmuoHHAS N3MEHIYHBOCTE .

Ob6opyoosarue: wmomenu-ammuranyu  «MoHOrHOpHUIHOE CKpe-
muBauue», «HemomHoe momuHMpoBaHue», «JlurubpumHoe CcKpe-
muBanne», «Ilepexpécr XpomMocom»; MHUKPOCKOI M MHKPOIIpeIapar
«JIposodmma» (mopma, mMyTarmu (POPMBI KPBIJIbEB M OKPACKH TeJjia);
repbapmit «I'opox ToCeBHOIM.

JIaGopaTopHbIe 1 NpakTUYIeCKHue paboThI:

Jlabopamopras paboma No 5. «M3yuenme pea3ysbTaToOB MOHO-
THOPHIHOIO U JUTHOPHUIHOIO CKPEIIUBAHUS ¥ IPO030(PUIbI HA TOTOBBIX
MHKPOIIperapaTax» .

Jlabopamopras paboma No 6. «3yuenne MOoOupUKAIIMOHHON
M3MEHYWBOCTH, ITOCTPOEHME BAPUAIIMOHHOTO PSTa YW BapUAITMOHHOM
KPUBOM» .

Jlabopamopras paboma Ne 7. «AHann3 MyTanuii y Apo30Qubl Ha
TOTOBBIX MUKPOIIperrapaTax» .

Ilpakmuueckas paboma No 2. «CocraBieHwme ¥ aHAJINU3 pPO-
JIOCJTOBHBIX YEJIOBEKA .

Tema 7. Cenekuusa opraHmsmoB. OcHoBbl 6uoTexHonorum (3 u)

Cestextimss Kak Hayka ¥ IIpoIlecc J3aposkIeHHe CeJeKIud U
moMmecturanus . Yuedre H . M . BaBuioBa o IleHTpax IpPOHCXOK-
JeHuss W MHOroo0pasws KyJbTYPHBIX pacreHuit . llemTpsr mpowmc-
XOMKJICHUS JOMAIITHUX sKUBOTHEIX . CopT, mopoja, IIraMM .

CoBpeMeHHBIe METOIBI ceJieKITur. MaccoBBIN U WHIUBUIYAJIbHBIA
OTOOPBL B CeJIeKIMM pacTeHu# u xuBOTHHIX. OIlleHKa oKcTepbepa.
BimskoponcreenHoe ckpemuBaHne — MHOpuAMHT. Jducras JIMHUS .
CxpemuBanme YMCTHIX JUHUEN . ['ereposuc, miam rubdpumHas CHIIA.
HeponcreBennoe ckpemmBanme — aytopuauuar . Ornanénuas
rubpuau3aruss u e€ ycmexu . VICKyccTBeHHBINM MyTareHe3 WU
MMOJIyUYeHre TOJIUILIONI0B . JlOoCTMiKeHMS CeJIeKITUM pPAacTeHUH,
SKMBOTHBIX ¥ MUKPOOPTAHU3MOB .

Buorexuosiorus kax orpacab Ipou3BOACTBA. |'eHHASA WHIKEHEPUS .
Oramsr cozmanusa pekomonuauTHoi JIHK u Tpancrenusrx opranmnamos
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Knerounas wumxenepuss Kieroumsle KyabTypbl MUKpOKJIOHATBHOE
pasMHOkeHMe pacreHuii . HKioHmpoBaHMe BBICOKOIIPOIYKTHBHBIX
CeJIbCKOXO03AMCTBEHHBIX OPTaHU3MOB . OKOJIOTHYECKHE U ITHYECKHE
npobsiemsl . MO — reHeruyeckyr MOSUPUIIMPOBAHHBIC OPIAHNU3MEI .

Jemoucrpanun:

Iopmpemwv: H . N . Basunos, I . B . Muuypwun, I'. Il . Kaprme-
vyerro, M . @ . IBauos .

Tabnuupe u cxemor: wrapra «lleHTPBH IIPOMCXOMKIEHUSA M MHOIO-
00pasusa KyJIbTYPHBIX pacreHnin», «[lopombl TOMAIIHUX KHBOTHBIXY,
«Copra KyJIbTYpHBIX pacTeHmi», «OTmanéHHas THOPUAU3AIIIL,
«Paborer akanemurka M . @ . Usanosar, «Ilomumnonana», «O0beKTEI
ouorexmomorum», «HKieTounble KyJIbTYpEI M KJIIOHHPOBAHUEN,
«KoHcTpympoBaHMe 1 mepeHoc reHOB, XPOMOCOM .

Ob6opyoosarue: MyJISIsKU TUJIONOB M KOPHEIJIOAOB IUKUX (OPM U
KYJIBTYPHBIX COPTOB pacTeHuil; repbapuit «CebCKOX03gMCTBEHHBIE
pacTeHua .

JIaGopaTopHbIe 1 NpakTUYIeCKHue paboThI:

Ircrypcus «OCHOBHBIE METOJIBI U TOCTU/KEHUS CEJIEKITNN PACTEeHUH
M SKMBOTHBIX (HA CeJIEKIIMOHHYI0 CTAHIIMIO, IIJIEMEHHYIO QepMy,
COPTOUCITBITATEILHBINA YYACTOK, B TEILINIHOE XO3SMCTBO,
J1a00paTOPUI0 arPOYHUBEPCUTETA WJIM HAYUHOTO IIEHTPA)».

11 KNACC
14 B Hegento, Bcero 34 4, 3 HUX 2 4 — pe3epBHOE Bpems

Tema 1. dBontoumoHHan 6uonorus (9 u)

IIpenmochbliK  BO3HUKHOBEHUSI 9BOJIIOIMOHHON TEOpWU  JBO-
JIIOITIOHHAST TEOPUs U €€ MecTo B Oumostornu . BiusiHue aBOJTIOITHOHHOM
TEOPUU HA PA3BUTHE OMOJIOTHHU U IPYTUX HAYK .

CBumeTesbcTBA  9BOJIONMHU  |laIe0OHTOIOTHYECKHE:  IT0CJIe 0Ba-
TEJIbHOCTH TIOSIBJIEHUSI BUJIOB B IIAJIEOHTOJIOTUYECKON JIETOIIUCH,
nepexomabie QopMbl . Buoreorpaduueckue: CXOACTBO W pasimyue
dayH u dirop MaTepUKOB U OCTPOBOB .

OMOpPHOIOTHYECKHE: CXOJCTBA W PA3JIMYUsl IMOPHOHOB PA3HBIX
BUJIOB ITO3BOHOYHBIX . CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIO
TUYHBIE, AHAJOTUYHBIE, pPyJAUMEHTAPHBIE OPTaHbI, AaTaABU3MEI
MosnerynapHo-OMoxuMudecKre: CXOJCTBO MEXaHU3MOB  HacJield-
CTBEHHOCTH ¥ OCHOBHBIX META00JTMYECKUX ITyTeH ¥ BCeX OPraHU3MOB

OposmortmonHast Tteopuss 4 . Jlapsuma. Ilpenmochiiky BO3SHHEK-
HOBEHUs mapBuHU3Ma . J[BHIKyIIme CHJIBI JBOJIIOIMUA BUJIOB II0
JlapBuHy (M30BITOYHOE PA3MHOMKEHNE IIPU OTPAHNYEHHOCTH PECYPCOB,
HeompeieJIEHHAA W3MEHYMBOCTh, 0opbda 3a  CyIIeCcTBOBaHUE,
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€CTeCTBEeHHEBIN 0TOO0D) .
Cunrernueckas teopus opoaooumu (CTO) um eé ocHOBHBIE IIO-
JIOKEHUS
Muxpossomonus [lomynanmsa Kak eIMHUITA BUIA U OBOJIIOIUN
JBmkymme cuiabl  (paKTOpBI) 9BOJIIOIMK BHIAOB B IIPHPOJIE

MyTamnosHBIE mpolece W KOMOMHATHBHAS H3MEHYMBOCTHL . llo-
IIyJIAIIAOHHBIE BOJHEL U apelid reHos . M3omamua 1 MUrpaiins .
EcrecrBennbiii 0T00p — HaOpaBAAOIIUE (PAKTOP OBOJIOIAN

DopMEI eCTECTBEHHOTO 0TOOpA .

ITpucrrocob1eHHOCTh  OPTraHM3MOB KAK  Pe3yJIbTaT  JBOJIIOITUU
IIpumepsr 1mpucirocobyieHuit y opraHusMoB . ApoMopdo3bl W MIHO-
aTanTaun

Bun m BupoobpasoBamme. Kpurepum Bmma. OcHoBHBIE (hopMBI
BUI000pa30BaHUA: TeorpaduIecKoe, d9KOJIOTHIECKOe .

Magpoossosoruss  @opMBL  9BOJIOLUK: (PUIIETAYECKAS, IHUBEP-
TeHTHAs, KOHBEpPreHTHas, IapajuiejapHas . HeoOpaTuMocTs 9BO-
JTIOITAT

IIpoucxoskaeHre OT HeCHeIIHAJIU3UPOBAHHBIX IIpeaKoB lIpo-
TPeCCUPYIONTAs CIeIUATN3aIust . ATanTuBHAS PATUATINS .

JemoucTpanum:

Iopmpemuwr: K . Jluuneir, I . B . Jlamapxk, U . Jlapsus,

B . O . Kosanesckuii, K . M . Bap, O . I'ekrxenn, ©® . Mwosutep, A H

CeseprioB
Tabnuuve u cxemor: «PasBurme opraHHYECKOro Mupa Ha 3emJie»,
«3apopIly  TTO3BOHOYHBIX SKHUBOTHBIXY, «Apxeomrepurc», «DopMbl

OopnObBI 3a cymiectBoBaumue», «KcrecrBennsniit otbop», «Muoroodbpasue
copToB pacteHui», «MuOro06pasme mopos1 sKUBOTHBIX», «Ilomysarimmy,
«MyTanmoHHass U3MEHYHBOCTLY; «Apomopdossm, «Mmmoamamraiiumm,
«Obmasa merenepanusa», «JIsmKymme cuiel oo, «Kapra-cxema
MapiipyTa myremrecrsua U . Jlapsuna», «Bopsba 3a cylecTBOBaHME»,
«[IpucmocoberHocTs opranuaMon», «['eorpaduueckoe Bumoobpasosa-
HUE», «IKOJOTUUECKOe BUI000pa30BaAHMe.

O6opyodosarue: KOJLUIEKIINS HACEKOMBIX C PA3JIMYHBIMM TUIIAMUI
OKpackw; HA6Op IUIONOB U ceMsH; KoJuleKiusa «[IpumMepsl 3armuTHBIX
IIPUCIIOCOOJIEHUH Y KHUBOTHBIX»; Mojesb «OCHOBHBIE HAIIPaBJICHUS
oBOJIOIIMIM;, 00béMHAaa Momenab «CTpoeHMe TOJIOBHOTO MO3ra
TTO3BOHOYHBIXY .

Buoreorpadguueckas wapra wmwupa; ©kotekius «Dopmbl  co-

XPAaHHOCTH  MCKOIIAE€MBIX JKMBOTHBIX M  PACTeHU», MOIeb-
ammukarnusg  «[lepekpéct  xpomocom»;  BIIasKHBIE — IIperrapaThbl
«PasButme wmacexomoro», «PasBuTHe JATYIIKW; MHUKpPOIIperapart

«Iposodmma» (Hopma, myTariuu OPMBI KPLLIBEB U OKPACKHU TeJIa)
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JIaGopaTopHbIe 1 IpaKkTHYEeCKHuE PAOOTHI:

Jlabopamopras paboma No 1. «CpaBHeHme BHAO0B II0 MOPO-
JIOTUYECKOMY KPUTEPHUION .

Jlabopamopras paboma Ne 2. «Onmcanme IIpuCIOCOOJIEHHOCTH
OpraHu3Ma ¥ €€ OTHOCHUTEJILHOTO XapaKrepay .

Tema 2. Bo3HUKHOBEHME U pa3BUTUE XKU3HU Ha 3emne (9 u)

JloHaydumble Tpe/CTaBJIEHUST O 3apPOKIEHUU KU3HU . Haydwbie
TUMOTE3bl BO3HUKHOBEHWS JKM3HM HA J3emJyie: abuoreHes W IIaH-
CIlepMUsT . XUMHUYECKAsT OBOJIONMA . AOHOTEHHBIA CHHTE3 OpTaHu-
YEeCKMX BEIeCTB W3 HEOPTaHWYECKUX OKCIIEPUMEHTAJBHOE TIOf-
TBEPIKIeHNEe XUMHYECKON oBosoimu HavasibHble JTambl OHOJIO-
raveckoi oBosmormu . I'mmoresa PHK-mupa. ®@opmwuposanme
MeOpaHHBIX CTPYKTYP ¥ BO3HUKHOBEHWE TIPOTOKJETKH IlepBbie
KJIETKH U uxX 3dBoyonusd DopMUpPOBAHME OCHOBHBIX TPYIII KHUBBIX
OPTaHU3MOB .

PasBurme mwmsum ma 3emite mo spam u mepmomaMm. Karapxerii.
Apxeiickasg u mporeposoiickas opbl . Ilaseosoiickass opa m eé me-
PHOIBL: KeMOPHMHCKMI, OPIOBUKCKHM, CHJIyPUNCKUMA, IeBOHCKUII,
KaMeHHOYTOJIbHBIH, TIePMCKHUH .

Mesosoiickast opa u €€ mepuogbl: TPUACOBBIN, IOPCKUI, MEJIOBOM.

Kaitmosoiickass opa u e€é mepuonbl: MAJIEOreHOBBINM, HEOreHOBHIM,
AHTPOIOTEHOBBIN .

XapakTepucTUKA KJINMATA W Te0JIOTHYEeCKUX IporteccoB OCHOBHBIE
9TAITBI 9BOJIIOITUU PACTUTEJIHHOTO W SKUBOTHOTO MHpa ApomMopdo3sl y
pacTteHuit u JKUBOTHBIX . [losiByIeHme, paciiBeT ¥ BBEIMHUpAHUE TPYIIIT
SKHBBIX OPTAHU3MOB .

Cucrema OpraHWYECKOTO MHpa Kak oTpaskenme oposrormu . Oc-
HOBHBIE CUCTEMATHUYECKHE TPYIIIHI OPTAHU3MOB .

OBosOIUs 4YesioBeKa . AHTpOIoJorws Kak Hayka. Passutue
MIPEJCTABJICHUN O MPOUCXOMKICHHUN dYesoBeKa . MeToabl H3ydeH!s
aurporiorere3a. CxofcTBa W pas3/IMuMs dYeJIOBEKA U IKUBOTHBIX
CucremaTryeckoe MOJIOKeHe YeJIOBEKA .

JBmkymnime cunbl (parropsr) amTpororeHe3a . HacmemcrBenHast
M3MEHYMBOCTh M €CTECTBEHHBIHM 0T00p . OOIIecTBeHHEIHN 00pas KU3HH,
U3TOTORJIEHUE OPY/IUH TPYIa, MBINILIEHUE, PEUb .

OcCHOBHBIE CTAIUN W BETBU IBOJIIOIIUY YEJIOBEKA: aBCTPAJIONIUTEKH,
YemoBexk  ymenbrii, YeJloOBeK IIPAMOXONAIINM, UeJIOBEK  He-
augepraiibckuit, UYesoBeK pa3ymHBIE Haxoakwm  HMCKOITaeMBbIX
OCTaTKOB, BpeMs CYIIECTBOBAHMUS, 00JIACTH PACIIPOCTPAHEHHs, 00BHEM
TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUAST .

Yemoeueckre packl OCHOBHBIE OOJBIIHE PACH: €BPOIEOWTHAS
(eBpaswuiickas), HErpo-aBCTPaAJIONIHAS (sxBaTOpHAIbHAL),
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MOHTOJIOMIHAA  (A3MATCKO-aMEepUKAHCKAasi)  UepThbl  IIPHUCIIOCO-
OJIGHHOCTH IIpEeJCTaBUTEJIEH 4YeJIOBEUeCKUX pac K YCJIOBUSAM CY-
mecTBoBaHUsA . EquHceTBO UesioBeveckux pac . Kpuruka pacusma.

Jemoucrparmuu:

Iopmpemuot: © . Penu, JI . Ilacrep, A . 1 . Onapun, C . Muwzep, I
Opu, U . Hapeus .

Tabnuupe u cxemor: «BosaukzHOBeHMe COJIHEYHOM CHCTEMED,
«PaszBuTtme  oprammueckoro wmupa», «PacTUTenbHAs ~— KJIETKAY,
«Kusoraas wiaerra», «lIporapumormueckas wriaerra», «CoBpemeHHaS
crucremMa opraHmyeckoro mupa», «CpaBHeHHe aHATOMUYECKUX YepT

CTPOEHHS 4YeJIOBEKA M YeJIOBEKOOOpa3HBIX 00e3bam», «OcHOBHEBIE
MecTa ITAJICOHTOJIOTMYECKMX HAXOOOK IMPEeIKOB COBPEMEHHOTO
yesiopeka», «/lpeBmeiimue sogm», «Jlpesume mrogm», «llepBoie

COBPEMEHHBIE JTI0aW», eI0BeuecKre pacen.

O6opyoosanue: wmynstEn  «[Iponcxommenne uwenoBeka» (6CTHI
aBCTPAJIONINTEKA, ITUTEKAHTPOIIa, HeaHJAepTaliblla, KPOMAHBOHIIA);
CJIETIKY WJIM M300pAaKeHUsI KAMEHHBIX OPYIAUM IIepPBOOBLITHOTO YeJIo-
Beka (KaMHHU-YOIIIEephl, pyOmiaa, ckpedJia); TeoXpOHOJIOTHYECKass Ta-
O0nuiia; xosuterius «DOpMBI COXPAHHOCTH HMCKOIAEMBIX JKUBOTHBIX U

pacTeHui».
JIaGopaTopHbIe 1 NpakTUYIECKHue paboThI:
Ilpakxmuueckas paboma Ne 1. «<M3yueHre NCKOIIAE€MBbIX

OCTATKOB PACTEHUM U JKUBOTHBIX B KOJLTIEKITUSIX) .
IOKkckypcus «OBOJIOIUS OPraHMYECKOro Mupa Ha J3emie» (B
€CTeCTBeHHO-HAYYHBIM NN KpaeBeIdecKuil myaeti) .

Tema 3. OpraHusmbl U OKpy:KatoLwas cpega (5 u)

Okosorus Kak HayKa. 3aJauyd ¥ Pa3fesbl dKOJIOTHH. MeToms
9KOJIOTMYECKUX  WCCJIEIOBAHUN  JKOJOTHYECKOe MHPOBO33PEHUE
COBPEMEHHOTO YeJIOBEKA .

Cpensl obOWTaHUST OpPraHW3MOB: BOJHAS, HA3E€MHO-BO3IYIIIHAS,
TMOYBEHHAsI, BHYTPUOPTaHU3MEHHAsI.

Oronornueckre (QaxTopsr . Kraccudwuramus 9KOJIOTHMUYECKHX
daxropos: abuormueckue, OMOTUYECKUE U aHTpoIoreHHEbIe . JleficTBure
OKOJIOTHYECKUX (PAKTOPOB HA OPTAHU3MEI .

Abuotrueckue (aKTOPHI: CBET, TeMmIlepaTypa, BaaskHoCcTh . Do-
TommeproauaM . IlpucriocobmeHuss OpraHM3MoB K IefcTBHIO abuo-
THYecKux GaxTopoB . Buosornyeckmre puTMEI .

Buornueckme darTopsr . Bumbsl OmoTHuecKnX B3aWMMOIEHCTBUIA:
KOHKYPEHIIUs, XUITHUIECTBO, cuMOmo3 u ero gopmsl . IlapasuTuam,
KOOTIepaTivs, MyTyajau3M, KOMMeHcaju3aM (KBapTHpaH-  CTBO,
HaxjieOHmuecTBo) . AmMeHcasm3M, HeUTpaJIuaM . JHAYEeHHE
OMOTUYECKUX B3aWMMOJEHCTBUI [JIsT CYIIECTBOBAHUS OPTAHW3MOB B
TIPUPOTHBIX COOOIIECTBAX .
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OKoJIoTHYeCKHe XapaKTepucTUKU Imomyiaanuu . OCHOBHBIE I10-
KasaTeJayd IOIYJAIUHA: YHCJIEHHOCTb, ILJIOTHOCTH, POKIAEMOCTD,
CMEPTHOCTDb, IIPUPOCT, Murpamus JmHaMUKa YHCIEHHOCTH IIO0-
IYJIAIAHA 1 €€ PeryJIsaius .

Jemoucrpanun:

Iopmpemuwt: A . T'ymbossar, K. @ . Pynwe, O . I'ekkes .

Tabnuupe u cxemor: rapra «Ilpupomusie 3oubl 3emam», «Cpenbl
obuTaHMUA OPTaHU3MOBY, «@DOTOIIEPUOTUIMN, «[Tomymsaimm,
«3aKOHOMEPHOCTH POCTA YWCJIEHHOCTH IIONMYJISIIUA HWHQY30PUH-
Tydenskm», «[Iumessle menm .

JIaGopaTopHbIe U NpakTUYIECKHnEe PabOoThI:

Jlabopamopras paboma Ne 3. «Mopdosoruueckre 0coOeHHOCTH
PACTEeHUI U3 PA3HBIX MECT O0UTAHUY.

Jlabopamopras paboma No 4. «BiausHme cBera Ha poOCT u
Pa3BHUTHE UEPEHKOB KOJIeyCca) .

Ilpaxmuueckas paboma Ne 2. «IlomcuéT IIJTOTHOCTH IIOIIYJIAIIANA
Pa3HBIX BUJI0OB PACTEHUUN» .

Tema 4. CoobuiecTa U aKonormyeckme cucremol (9 u)

Coo0b1recTBO opranuaMoB — OumoreHo3 . CTpyKTyphl OmOIleHo3a:
BUJIOBAs, IIPOCTPAHCTBeHHAs, Tpoduyeckass (muimeBas) Buasr-
noMuHAHTEL . CBaA3U B OMOIIeHO3E .

Orosorunueckue crucrembl (3xocrcreMbl) [lomsarne 00 sxocucreme m
OmoreoreHo3e DOyHKIIMOHAIBLHBIE KOMIIOHEHTEI OKOCUCTEMEL:
IIPOAYIIEHTEI, KOHCYMEHTHI, PeayIleHTh. KpyroBopoT BelecTs 1 IMOTOK
oHeprum B oKocucreme . 'Tpodwmueckre (IUIEBBIE) YPOBHU
orocrucreMbl IImmmeBble mmemm m  cetu  (OCHOBHBIE IIOKAa3aTesId
9KOCHCTEMBI: buomMacca, IMPOAYKITUSI JKOJIOTHYE
CKHe IUPaMUILL IPOAYKIINN, YACIEHHOCTH, OmoMaccsl CBoli-

CTBA OKOCHUCTEM: YCTOMYMBOCTD, CAMOPETYJISIIN, PA3BUTHE .
Cykmeccus .

IIpupoaubie sxocHuCcTEMBI . JDKOCHCTEMBL 03Ep M PEeK . OKOCHCTeMAa

XBOMHOI'0 MJIN IIHPOKOJIMCTBEHHOTO Jieca .

AHTPOIIOreHHbBIE OKOCHUCTEMBI . ATrpOsKocHCTEMEI . Y pPO0oKOCH-
creMbl . Buomorndeckoe u X03AMCTBEHHOE 3HAUEHIE arpPOdKOCHUCTEM K
ypOoaKocucTeM .

Buopasuoobpasue war ¢arrop ycroduusoctu oxrocucteM. Co-
XpaHeHne OMOJIOTHUYECKOr0 PasHoo0pasuda Ha 3emiie .

Yuenne B . 1 . Bepuazgckoro o 6mocdepe . I'pammiie, cocras u
crpykrypa 6mocdepsr . JHwmpoe BemectBo m ero dymrmmm . Oco-
OeHHocTH OMocephl Kak IJI00AJBHOM aKocHCcTeMEI . JlmHaMmueckoe
paBHOBecue 1 00paTHAasI CBI3b B Omocdepe .

Kpyrosoporsl BelecTB M OHMOr€OXMMUYECKHE IUKJLL 3JIEMEHTOB
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(yritepoga, asora). 3oHAIBHOCTH Orocepsl. OCHOBHBIE OMO- MBI CYIIIH

YenosedecTtBo B Omocdepe 3emiiu . AHTpPOIIOreHHLIE N3MEHEHUs B
ouocepe . ['7100aapHBIE 9KOJIOrHYECKHE IIPOOJIEMEI .

CocymiectBoBanre mpupoabl u  venoBedvecrBa — CoxpaHeHwne
OmopasHo0Opas3usa Kak OCHOBa ycrTodumBocTH Omocdepsr. OcHoBa
PAIMOHAIEHOTO YIIPABJIEHUS IIPUPOJHBIMU PECYpCaMU U WX HC-
rmosib3oBanue . JlocTrsxeHust OMOJIOTHY W OXpaHa TPUPOSIHI .

Jemoucrpauu:

Iopmpemuot: A. . Terciu, B . H . Cyraués, B. 1 . Bepragckuii.

Tabnuupe u cxemor: «Ilumeswie 1memm», «Buorenos: cocraB u
crpykrypa», «lIpupomnbie coobmiectBa», «llemm muranwms», «IKo-
jJormdeckas mnwmpamumga», «Buochepa wm demoBew», «OKocucTema
IIIIPOKOJIMCTBEHHOTO Jieca», «JKOCHUCTeMAa XBOMHOrO jeca», «BroieHos
BogmoéMay, «ArporeHos», «lIpuMepHBIe aHTPOIOTeHHEIE BO3LECHCTBUI
Ha MPUPOIY», «BaskHeMIre WCTOYHUKK 3arpssHEHHs BO3JyXa U
rpyHTOBBIX Bom», «[louBa — BaskHeMIIas cocTaBJIAIONIAS OHOChEpH»,
«@axTopel merpagamuu 1mous», «llapuauxoBbiil adpdert», «DarTophl
PaIMOAKTHUBHOIO 3arpssHeHus oOwmochepsr», «OO0mas crpykrypa
ouocdeprr», «Pacmpocrpanenue xusHum B Omocepe», «O30HOBBII
okpaH Omocepsr, «Kpyrosopor yriepoma B omocdepe», «Kpyrosopor
a30Ta B IIPUPOJIEN.

O6opyodosarue: MOOENIb-aNILIHKAIINA «THIMJYHbBIe OHOIIEHO3BY;
repbapuii «PacrurenbpHbIe Cco0OIIECTBA»; KOJUIEKIMKU «BuoieHoa»,
«Bpemurenn = BayKHEHUINIMX  CEJIbCKOXO3SAMCTBEHHBIX  KYJIBTYPY;
repbapuu M KOJUIEKIIMY PACTeHWH U yKHUBOTHBIX, IIPUHALJIEKAIINE K
Pa3HBIM 9KOJIOTHUYECKUM rpymiraM ogHoro Buaa, Kpacuas kuumra PO,
M300paskeHNsa OXPAHSIEMBIX BUIOB PACTEHUN U KUBOTHBIX .

32 MpvmepHan paboyas nporpamma



LO
uP'

ewwedJodu senoged seHdawnd|]

TEMATUYECKOE NMNMAHUPOBAHUE YYEBHOIO NPEAMETA «BUONOIUA»

10 K/TACC
14 B Hepento, Bcero 34 4, 1 4y — pesepBHOe Bpems

Temsr ypoKoB

" KOJIMYEeCTBO YacCOB

OcHOBHOE cozepsxaHue

[Inamupyembie BUABI yueOHOM
JIeSITeJTBHOCTH 00yJaTOTITIXCS

TEMA 1. BUOJIOT'UA KAK HAVEKA (2 v)

(1w

1. Buosorusa rax Hayka

Buostorns kak Hayka. Cesau
OMOJIOTHH C OOIIECTBeHHBIMH,
TeXHUYECKUMU U JPYTUMHU
eCTeCTBeHHBIMU HAYKaMH,
prtocodmeit, peauruei, STUKOM,
DCTETUKOM U IIPABOM.

Posib 6mosornu B dpopmupoBaHuT
COBpeMeHHOHN Hay4HOI KapTUHBI
mupa. Cucrema OMOJIOrTYECKUX
HaAYK.

JlemoncTparmm:

ITopmpemu:: U. JlapBuH,

I'. Mennens, H. K. Konsios,

JIsx. YVorcorn u @. Kpux. Tabruus u
cxembr: «MeTOIBI IOSHAHUS KUBOM
IPUPOIBD

PackpeiBaTh cofiepikaHye TEPMUHOB U ITOHATHN: HAYIHOE
MHPOBO33pEHNE, HAyYHAasl KApTUHA MUPA, HAYIHbIN
MeTOI, TUIIOTE3a, TEOPHs, METOIbI UCCIIEOBAHMA.
XapaxTepusoBaTh OHOJIOTUIO KAK HAYKY, €€ MeCTO U POJIb
Cpesu IPYrUX eCTeCTBeHHBIX HayK. [lepeuncisaTs
pasaesbl OMOJIOTHH B COOTBETCTBUAM C 00bEKTAMI
M3ydeHUs.

HaseiaTh BaskHeNIIE 0TPacau OMOJIOTHYECKUX SHAHUM
U1 3aa4M, CTOAIIME Iepe]] OuoJIoruei

XXI B.

2. MeToas! To3HaHUSA
SKUBOM TTPUPOIEI (1d)

MeToab! IIO3HAHNS MKABOM IIPUPOIEI
(HabJiroIeHMe, 9KCIIEPUMEHT,
omucaHue, n3MepeHue,
KyIaccruUKAIIIS, MOJEJIN-

PackpsiBaTh comepikanme TEpPMUHOB U TTOHSITHN:
HaYYHBIA METO[, METOJIbI UCCIeJOBAHMS.
XapakTepru30BaTh OCHOBHBIE METObI IT03HAHUS "KUBOMN
IpUpPOIBL: HAOJIIOIeHYe, 9KCIIePUMEHT,




1906wy TT—QT ‘aHag0dA niagoseq "KM 10L/ONT

poBaHMe, CTATUCTAYECKAs 00pa-
00OTKA TAHHBIX).
JlemomcTparmm:

Tabnuube u cxemor: «MeTombr
TO3HAHUS KUBOU ITPUPOIBD).
JlabopaTopHbIe U IpaKTHYECKIE
paboTHI:

IIpaxmuueckas paboma M 1.

« crosrb30BaHMe Pa3TTUHBIX
METOIOB IIPU U3YYEeHUN OMO0JIO-
TMYEeCKUX 00BEKTOB»

oIrcaHme, M3MepeHne, KJIACCU(PUMKAIIIS, MOIeJIH-
poBaHMe, CTaTUCTUYECKAsE 00paboTKa JaHHBIX

TEMA 2. KN BBIE CUCTEMbBI 1

NX OPTAHMSBAIINA (1 v)

3. Buosnormueckue cu-
CTE€MBI, ITPOIIECCHI U UX
usyuenue (19)

HuBbre cucremsbl (0mocrCcTeMBI) KaK
IpeaMeT U3yJeHUs OHOJIOTHH.
OTJyinune sKUBBIX CHCTEM OT
HEOPraHUYECKOM IIPUPOIHL.
CpoiicTBa GMoCHCTEM U UX Pas-
HOOOpasue. YPOBHU OPraHU3aIIIT
OrocrcTeM: MOJIEKYJISIPHBIHA,
KJIETOYHBIN, TKAHEBBIH,
OpraHU3MeHHBIN, IOy JIAIAOHHO-
BIIOBOM, OKOCUCTEMHEIN (Omo-
TeOIeHOTUIECKUI), OrMocdepHBIA.
JlemoncTparmm:

Tabnuube u cxemor: «OCHOBHBIE
[IPU3HAKHU KUSHW», Y POBHU
OpraHu3alvy KUBOM IIPUPOIH.
O6opydosarue: MOJIEJTH MOJIEKY JIBI

JIHK

PackpeiBaTh comepskaHue TEPMUHOB M TIOHSATHIA:
crcTeMa, OMOJIOTHYECKAasI CUCTEMA, JIEMEHTHI CHCTEMBIL,
CcTpyKTypa OMOCHCTEMBI, CBOMCTBA YKUBBIX CHCTEM, 0OMEH
BEIEeCTB, PA3MHOKEHMEe, POCT, PA3BUTHE,
HACJIEICTBEHHOCTh, U3MEHYNBOCTD, PA3IPAKIMOCTD,
OHEPro3aBUCUMOCTh, YPOBHU OPTaHU3AIINN JKUSHNI
(6bmocuerem). XapaKTepruaoBaTh MPUHIIAIIEI OPraHU3a AT
OroCHCTEeM: OTKPBITOCTH, BHICOKAS YIIOPSI0OY€HHOCTD,
caMOperyJIsius, nepapXuaHocThb. [lepeunciars
VHUBEPCAJbHBIE CBOMCTBA SKHUBOTO: €IUHCTBO
XUMHIYECKOT0 COCTaBa, PAa3IpaskuMOCTh, JBHKEHIE,
roMeocTas, pOCT U PA3BUTHE, HACIECTBEHHOCTb,
M3MEHYNBOCTD, 9BOJIIOIHS (IIPUCIIOCODIeHNEe K
M3MEHSTIOIIUMCS YCJIOBUSIM).

[IpuBOAMTEL ITpUMeEpPHI OMOCHCTEM PA3HOI0 YPOBHS
OpraHU3aIM¥ U CPABHUBATH [IPOSBJIEHUS CBOMCTB
SKHMBOTO HA PA3HBIX YPOBHSIX.

XapaRTepI/LBOBaTB OCHOBHBI€ IIPOITeCChI, ITPOTEKAa-
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Ipodonsicerue

Tembr ypoKoB
¥ KOJIMYECTBO YACOB

OcHOBHOE cozepsxaHue

[Inamupyemblie BuIbI yueOHOM
JIeSITeJTBHOCTH 00yJaTOTITIXCS

forpe B brocucremMax: 00MeH BeIeCTB U IIpeBpalleHmne
9HEPTUH, CAMOBOCIIPOU3BEEHIE, CAMOPETYJISAITHSI,
pasBuTHe.

CobroiaTh mpaBuiia 6epeskHOro OTHOIIEHHUS K SKUBOM
npupoze

TEMA 3. XUMWYECKUI COCTAB

N CTPOEHUE KJIETKU (8 )

4. X¥IMUYeCKHI COCTAB
kiaetku. Boma n
MuHepaJbHbe coyn (1
)

XUMUYECKHUH COCTAB KJIETKH.
XuMudecKkre 9JIeMEeHTHI: Ma-
KPO03JIEMEHTHI, MUKPOJJIEMEHTHI.
Boma n munepasbHbIe BeliecTBa.
DU3NKO-XUMUYIECKUE TTPOIIECCHI,
IIPOTEKAIOIINE B JKUBBIX
cucremax. OyHKIIUU BOJBI U
MUHEPAaJbHBIX BEIECTB B KJIETKE.
Tlommepsxarmme ocMOTHIECKOTO
6amanca. JlemoHcTpamm:
Jluaepammor: «Pacupenesiere
XUMUYECKUX dJIEMEHTOB B He-
SKUBOM mpupoe», «Pacmpee-
JIeHUe XUMUYIECKUX 9JIEMEeHTOB B
SKUBOM mpuponae». Tabnuupt u
cxemot: «Ilepuoguueckast Tabauia
XUMUYIECKUX JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbI BOIBDY

PackpriBaTh cofepixaHre TEpPMUHOB U IIOHATHIHA:
9JIEMEHTHI-0MOTeHbI, MAKPO3JIEMEHTHI, MUKPOJJIe-
MEHThI; MUHepaJIbHbIE BeIllecTBa, MOJIEKYJIa BOJbI KaK
JIAII0JTb, BOJOPOIHBIE CBI3HU; THAPOMUIbHEIE U
ruIpopoOHBIE BEIecTBa.

Jloka3sIBaTh €IMHCTBO 9JIEMEHTHOTO COCTABA KAK OJTHO
W3 CBOMCTB KHUBOTO.

Pacnpenenars XuMuyecKkue aJIeMeHTBI 110 TPYIIIaM B
3aBHUCHUMOCTH OT KOJIMYECTBEHHOIO IIPEJICTABUTEIHLCTBA
B OpTaHM3Me; XapaKTepU30BaATh POJIb OTIETBHBIX
3JIEMEHTOB.

BbIABIATE CBSI3b MEIKIY COCTABOM, CTPOEHUEM
MOJIEKYJIBI XUMHUYECKOT0 COeIMHEeHUS U er0
QYHKIIUAMU B KIIeTKe
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5. Besnku. Cocras u
crpoenue 6esikoB (14)

Benxu. Cocras u crpoenue
0e1K0B. AMUHOKHMCIIOTEL —
MoHOoMepbI OesrkoB. Hesame-
HUMBIE 1 3aMEeHIMEbIe aMUHO-
KHMCJIOTHL. AMUHOKMCIOTHBIIA
cocTaB. YPOBHHU CTPYKTYPBL
0EJIKOBOI MOJICKYJIbI (IIepBAYHAS,
BTOpHMYHAS, TPETUYHASL 1
YeTBEPTUYHAA CTPYKTYPA).
XuMHUYeCKHre CBOMCTBA OEJIKOB.
Buosornueckne dynrimmn
0eJIKOB.

JlemoncTpaimm:

Tabnuuybe u cxemot: «CTpoeHTE
MOJIEKYJIBI Oerkar. Obopydosarue:
CBETOBOM MUKPOCKOII,
MUKPOIIPernapaTsl

PackpriBaTh coepiraHue TEPMUHOB U TIOHSITHIL:
0eJIKH, IT0JTUMEPHI, MOHOMEPBI, AaMUHOKUCJIOTHI,
MEeNTUIHAS CBSA3b, TOJIUIETH]T, JeHATYPATIHI.
XapakTeprn3oBaTh OEJIKM KaK KJIACC OPTaHUYIECKUX
COEIMHEHU; KJIACCUPUITUPOBATE UX 110 CTPOCHUIO
(ry100yIsipHBIE 1 QUOPUILIAPHBIE OEJIKH), IePEeUNCIATD
¥ XapaKTepU30BaATh (PYHKITUU OEITKOB

6. @DepmeHTHI — OwHO-
JIOTMYeCKre — KaTajnaa-
TophI (14)

DepmMeHTH — OMOJIOTUYIECKHE
raranusaTopsl. CTpoenne dep-
MEHTA: AKTUBHBIN IIEHTD, Cy0-
cTpaTHasa creruguuHocTh. Ko-
depmenTsr. Buramuasr, OTimmuns
epMeHTOB 0T HEOPTaHUUYECKUAX
KaTaJIM3aTOPOB.
JlemoncTparmm:

Tabnuupe u cxemor: «CTpoeHme
depmenran.

O6opydosarue: 060pyIOBAHUE I
IIPOBEIeHNs HAOIIOeHNIA,
U3MepeHUnH, IKCIIePUMEHTOB.

PackpreiBaTh comepskanme TEPMUHOB U ITOHSATHIHA:
depMeHTEI, aKTUBHBIN IIEHTP, cyOcTpaTHAas
CITeI(PUYIHOCTE, KOPEePMEHTHI, OEJIKN-aKTUBATOPEI 1
OeJIKU-UHTUOUTOPHI.

VraseBaTh 0TJIMYUST PEPMEHTOB OT HEOPTaHUYECKUX
KaTaJIn3aTOPOB.

O0BACHATH POJIb (PePMEHTOB B QYHKITMOHUPOBAHUT
SKUBBIX CHCTEM, B IIPOMBIIIIJIEHHOCTH, B MEIUIHE, B
[IOBCETHEBHOM JKU3HU YEJIOBEKA
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Ipodonsicerue

Tembr ypokoB u
KOJIMYECTBO YaCOB

OcHoBHOE colepsxaHue

[Imanupyembie BUABI yueOHOM
eSITeJIHHOCTH 00yJIaOIIHXCS

JlabopaTopHble 1 IpaxkTHye-
CKme paboThI:

Jlabopamopras paboma M 1.
«M3yuenne kaTaInTuIeCcKom
aKTUBHOCTY hepMeHTOB (Ha
IIprMepe aMHUJIA3bl UK KaTa-
JIa3BI)»

7. Vraesogsr. Jlunmasr (1

)

VriteBoiBI: MOHOCAXAPUIBI
(rymroro3a, prubo3a 1 Ie30KCHPH-
003a), mucaxapumsl (caxapoasa,
JIAKTO03a) U TOJIUCAXAPUIBI
(kpaxmaJi, TJIMKOTEeH, I1eJIJII0JIO-
3a). Buomornueckue dpyHKIIIN
YTJIEBOJIOB.

Jlunuaer: Tpurammepubl, dpoc-
domumnumsl, crepouast. ['umpo-
durbHO-TUIPOdOOHEIE CBOMCTRA.
Buomnornueckue yurimmn
munuoB. CpaBHEHME YIJIeBOMIOB,
0eJIKOB U JIMIINI0B KaK
WCTOYHUKOB 9HEPTUH.
JlemoncTparmm:

Tabnuupt u cxemol: «YTIIEBOIHD,
«JIummnem.

Ob6opydosarue: 000PYIOBAHKE HJI
IpOoBeIeHNS HaOJII0IeHHUH,
M3MepeHNH, IKCIePUMEeHTOB.

PackpeiBaTh comepsixanre TEpPMUHOB U IIOHSATHIA:
YIJIEBOJIBI, MOHOCAXAPHU/IBI, JIMCAXaPU/IBI, TI0JIHCA-
XapwIsl, TJI0K03a, pub03a, 1e30Kcuprbo3a, caxapoaa,
JIAKT034a, MaJIbT03a, IeJIII0/03a (KJIeTYaTKa),
KpaxMaJl, NJIMKOTeH; JIUIIUAEL, TPULINIEePUAL] (3KUPHL,
MacJa), pocdoIUIIMIBI, CTePOMIEI.
XapakTepuaoBaTh YIJI€BOJIBI, JIUIIAILI KaK KJIACC
OpPTraHUYECKUX COeTUHEHUN.

Kitaccudumimposars yriieBoas! U JIMIIAIEL 10
CTPOEHMIO; TIEPEUNCIIATH PYHKIIMHU YTIIEBOI0B 1
JIATIAIOB.

CxemMaTU4YeCKu U300pakaTh CTPOCHUE MOJIEKYJT
YIJIEBOIOB, JIUIIUIOB
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8. HyxirienHoBsie Kruic-
JoTel. AT® (14)

Hyrmennorsie kucsorsr: JTHK u
PHEK. Hykneoruasr — MOHOMEpPHI
HYKJIEMHOBBIX Kucior. CtpoeHue
u qpyurnuu JIHK. Crpoenue u
dyurnmun PHK. Bunsr PHEK.
AT®: crpoenne u pyHKIHIN.
Jemoucrparimm:

ITopmpemue: k. YoTcowH,

®. Kpux, M. Yunkusc,

P. ®pauraun.

Tabnuuwbe u cxemor: «HyrIenHoBbIe
kucaorel. JJTHK», «BuocunTes
oesnka», «CTpoeHne MOJIEKYJIBI
AT®». O6opydosarue: cCBETOBOM
MHKPOCKOII, MUKPOITPEIIapaThl

PackpriBaTh comepskaHie TEPMUHOB M TIOHSATHIA:
nesokcupubonyriaennosas kuciaora (JIHK),
pubonyriaennosas kuciaora (PHK), aykieornn,
OJIMHYKJICOTHTHAS Ielb ([IOJTUHYKJIEOTH]T),
roMmIureMenTapuocTs, pyuriuu [[THK (xpanenue u
mepegava HacJieICcTBeHHON nHpopmarun); Buasl PHK
(M opMAaIIHOHHAS, TPAHCIIOPTHAS, PO0COMAJILHAS);
anenosurTpudocdar (ATD), Makpospruyeckas CBA3b.
XapakTepuaupoBaTh HYKJIEHHOBBIE KUCJIOTHI KaK
XUMHUYECKUe COeIMHEHUS M HOCUTEJIM HACJIeICTBeHHON
UHQOPMAIIUH.

OTtMmeuaTh 0COOEHHOCTH CTPOESHUS MOJIEKYJT
mykiaenHoBux kucior (JIHK, PHE) u AT®.
CxemMaTH4YeCKH N300pakaTh CTPOCHNE HYKJIEOTH/IOB,
MOJIEKYJI HyKJIenHOBBIX Kucyor, ATD

9. Ucropusa u meTomsl
M3YYEHUS KJIETKI.
Kierounas teopus (1
1)

Iurosmoruss — Hayka 0 KJIETKe.
Kiterounast reopusi — mpumep
B3aMMOJEMCTBHUS el 1 (PaKToB
B HAYYHOM IT03HaHuU. MeToabt
U3yYEeHUA KIIeTKH.
JlemoncTparmm:

Iopmpemoi: A. JleBeHryx,

P. T'yk, T. [lIBans,

M. Illneitnen, K. M. Bap,

P. Bupxos.

PackpsiBaTh comeprxanme TEpMUHOB U TTOHSITHN:
RJIETKA, IIUTOJIOTHS; PACKPBIBATH COJIEPIKAHIE
TIOJIOKEHUM KJIETOYHOM TEOPHH.

IlepeuncnaTh u xapakTepu30BaTh OCHOBHBIE METOJIBI
U3y4YeHUs KJIETKHU (IIPUTOTOBJIEHIE CPE30B,
OKpAaIlMBaHUe, MUKPOCKOIINPOBAHUE,
eHTpudyrupoBaHue, KyJIbTUBUPOBAHUE KJIETOK U
TKaHen)
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IIpodonsicerue

Tewmbr ypokoB
¥ KOJIMYECTBO YaCOB

OcHOBHOE cofiepsKaHue

Ilirarupyembre BUABI yueOHOM
JIeATeIbHOCTH 00yJatoIIUXCS

Ob6opyoosaHue: CBETOBON MU-
KPOCKOII; MHKPOIIPEIIapaThl
PACTUTEIBHBIX, KMBOTHBIX 1
OaKkTepuaIbHBIX KJIETOK

10. KieTka xaxk 1e-
JIOCTHAS KUBAasA CHACTE-
ma (1 a)

KiteTra xak mesiocrasa sxuBast
cucrema. OOIIre Ipu3HaAKKT
KJIETOK: 3aMKHYTAsA HAPY/KHAST
meMbpana, mosteryisl JJTHK kax
PeHEeTHYECKHUH amapar, CucTeMa
cunaTe3a O6enka. TUIBI KITeTOK:
OYKApPUOTHYIECKAS 1
nporkapuornueckas. OcodbeHHOCTH
CTPOEHHUS TPOKAPUOTHIECKOM
rieTkn. Kierounas crenka
b6akrepuii. Ctpoenue
9YKAPUOTHUECKON KJIETKH.
OCHOBHBIE OTJIMYUMS
PaCTUTEJIbHOM, KUBOTHOW 1
rpubHOM KJIeTKH. [loBepXHOCTHBIE
CTPYKTYPBI — KJIETOYHAS CTEHKA,
TJIMKOKA- JINKC, UX (DYHKITUMN.
ILrasmaruueckas membpana, eé
CBOMCTBA U (DYHKITUM.

PackpriBaTs comepskaHue TEPMUHOB U TIOHATHH:
RJIETKH (9yKapPHUOTUYECKAST, [IPOKAPHUOTHYECKAST),
mwIasMaTudyeckas MmeMbpauna (IwrasMalieM- Ma),
TJIMKOKAJIUKC, TPAHCIOPT BEIeCTB (IIaCCUBHBIH,
AKTUBHBIN), 0HI0IINTO3 (harorrnuTos, IMHOIUTO3),
9K30IIUTO3, KJIETOUHAS CTEHKA, HYKJICOU/.
CpaBHUBATH MeskIy CO00M dyKaPUOTHIECKUE 1
MIPOKAPUOTHIECKHE KJIETKH; OTMEUYATE CXOJACTBO U
Pa3IUunsa B CTPOCHUH KJIETOK OAKTepHUii, SKUBOTHBIX,
pacTeHui u rpuboB
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JlemoncTparmm:
Hopmpemuu: A. JleBenryx,

P. T'yx, T. [lIsausx,

M. Illneiinen, K. M. Bap,

P. Bupxos.

Tabnuuype u cxemor: «CTpoeHme
9YKAPUOTUYIECKON KIIETKI,
«CTpoenHne sKMBOTHON KJIETKI,
«CrpoeHune pacTUTEeILHON
kietkm», «Ctpoerne
MIPOKAPUOTHIECKON KIIETKIN.
O6opyodosarue: CBETOBOI MU-
KPOCKOIT; MUKPOIIpeapaThl
PaCTUTEJIBHBIX, JKUBOTHBIX U
OGaKkTepHUAaJIbHBIX KIIETOK

11. Crpoenue ayka-
puotrdeckoi kyiaetkn (1 a)

[Murorasma u eé opraHoOUIbL.
OxHOMEMOpaHHBIE OPTAHOUTBL
kaerkn: DIIC, ammapar [Nomsmxm,
snm3ocomsl. [losyaBTo- HOMHBIE
OPTaHOU/IBI KJIETKHU:
MUTOXOHIPUH, TLJIACTUIHL.
ITpoucxoskmeHe MUTOXOHAPUI U
maactus. Bugsr miactu.
HememOpanHubIe oprasonmb
RJIETKH: PUOOCOMBI, KJIETOYHBIN
LEHTP, IIEHTPUOJIH, PECHUIKH,
sKryTuEn. OYHKIMH OPraHOUI0B
ryaetku. Brmouenus.

PaCRpBIBaTB CoIepiKaHne TEPMHUHOB U TIOHATUN:

IIUTOIIa3Ma, OPraHOMUIbI, SHAOIIJIasMaTU4YeCKad CeThb

(OIIC), ammapar Fosbazxuy, JIHM30COMBI, BAKYOJIb,
MHUTOXOHIPUH, ILJIACTUIHI (XJIOPOILIA- CTHI,
XPOMOILIACTHI, JIEHKOILJIACTHI), PHOOCOMBI,
MUKPOTPYOOUKH, KJIETOYHBIN IIeHTP (LIeHTpocoMa),
PECHUYKH, JKTYTUKU, BKJIIOYEHUS, SIIPO, siAepHAast
000J109Ka, KAPUOILIIa3Ma, XPOMATHH, SIPHIIIKO,
XPOMOCOMEI.

OnucHEBaTh CTPOEHME 9YKAPUOTHUECKOM KIIETKH IT0
M300pasKeHNUSIM U HA MUKPOIIperapaTax;
KJTACCU(DHUITIPOBATE OPTAHOUIBI B 3aBUCIMOCTH OT
ocobeHHOCTEH X cTpoeHus (0JHOMEeMOpaHHbIE,
IByMeMOpaHHbIe, HeMeMOpaHHEIE);
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IIpodonsicerue

Temsr ypokoB
¥ KOJIMYECTBO YaCOB

OcHoBHOE colepsxRaHue

[Imanupyembie BUIbI yueOHOM
eITeJIHHOCTH 00yJIaOIHXCS

Anpo — perysstTopHBIN IIeHTP
kierkn. Ctpoenne aapa: amep-
Hast 000JI0UYKa, KApHUOILIa3Ma,
XPOMATHH, SIIPBIIIKO. XPOMO-
COMBI.

TpancmopT BelecTs B KJIETKE.
Jemoncrparimm:

Iopmpemo:: A. JleBeHryx,

P. I'yx, T. Isaun, M. [lneii-
nen, K. M. Boap, P. Bupxos.
Tabnuubt u cxemor: «CTpoeHue
9YKAPUOTHYECKOM KJIETKID,
«CTpoeHue JKUBOTHOM KJIETKID,
«CTpoeHure pacTUTeJIbHOI
Kietkm», «Ctpoenne
POKAPUOTUYECKON KIIETKI,
«CTpoeHue siipa KJIETKID.
O6opyoosarue: CBETOBOH MU-
KPOCKOII; MUKPOIIpeIrapaThl
PACTUTEJIBHBIX, SKUBOTHBIX U
OaKTepUaIbHBIX KJIETOK.
JlabopaTopHble 1 IpaxkTHye-
CcKme paboThI:

Jlabopamopnas paboma M 2.
«Mayuenne cTpoeHUs KIETOK
pacreHui, JKUBOTHBIX U DAKTEPUL
0] MEKPOCKOIIOM Ha T'OTOBBIX
MHUKpPOIIperapaTax u ux
OIIMCAHIE»

OIUCHIBATH (DYHKIIMHU KAMKI0I0 OPTaHOU A B KIIETKE.
XapakTeprn3oBaTh KJIETOYHOE SAPO KAK MECTO XPAHEHUS,
mepemayn  (yOBOeHWE ~— XPOMOCOM) W peain3aliuy]
(TPAHCKPUIIIIHS) HACIEICTBEHHON MH(MOPMAIINH KJIETKH.

[TepeuncnaaTs 1 OMMUCHIBATH KOMIIOHEHTHI S/Ipa U UX

dyHuKIIH.

CxeMaTuyHO M300paskaTh CTPOCHNE PACTUTEILHON 1

JKUBOTHOM KJIETKU.

O0BACHITH OMOJIOTHYECKOE 3HAYEHNE TPAHCIIOPTA

BEIIECTB B KJIETKE
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TEMA 4. KUSHEJEATEJIBHOCTD KJIETKHU (6 u)

12. OGMeH BemecTs.
ITnacruuecknii ooMeH.
DorocuHTes. XeMocHHTE3
(24)

OG6MeH BelecTB, NJIM MeTa0o-
u3M. Accnmvmianus (IJIACTH-
YeCKUI 00MEH) M JUCCHUMUJISIIST
(sHepreTuvecKkuil 00MeH) — JaBe
CTOPOHEBI €IMHOTO IIpoIlecca
MeraboanaMa. Posib 3aKOHOB
COXpAaHEeHUs BelllecTBa U
OHEPrUMH B IOHUMAHUKU
MeTaboIr3Ma.

Tumer o6MeHa BelecTs: aBTO-
TPOMHEINA U IreTepOoTPORHBIH.
Ponw dpepmenTos B 0OmenHe
BEIIIECTB U PeBPAalleHIn
OHEPIUH B KJIETKE.

®ortocunres. CBeToBas U TeM-
HOBas as3bl poTocuHTE3A.
Peaxiuu dorocunTesa.
OdderTuBHOCTH (hoTOCHHTESA.
Buauenne gorocuHTE3A IS
sxn3Hu Ha 3emute. Biansume
yCJIOBUIA cpeibl Ha (DOTOCUHTES U
CIT0COOBI TIOBBITIIEHUS €0
MIPOJIYKTUBHOCTH Y KYJILTYPHBIX
pacTeHwmi.

XemocuHTe3. XeMOCHHTESUPY-
ompe bakrepun. JHAUYEHHE

PackpriBaTs cofepsxaHyie TEPMUHOB U IIOHATHI: 00MeH
BEIIeCTB U IIpeBpallieHne sHepruu (MeTadboaIusm),
ACCUMUJISIINSA, TIJIACTUYECKUN 00MEH, JUCCUMUJISAITHS,
SHEepPreTUYeCKUil 00MeH, (poTocuHTEs, (POTOIIHS,
dochoprampoBaHme, IIePEHOCUYNK IIPOTOHOB,
XEeMOCHUHTES.

OnucbiBaTh POTOCUHTES, IIPOIIECCHI, ITPOTEKAIINE B
CBETOBOM U TEMHOBOH (pase.

BBISBIATH IPUUMHHO-CIECTBEHHBIE CBSI3U MESKIY
TIOTJIOIIEHUEM COJTHEUHON 9HEePIUHU XJI0POMUILIIOM U
cuuTe3oM moserysr ATO.

CpaBHUBATH HCXOIHBIE BEIIECTBA, KOHEUHBIE
TIPOJYKTHI U YCJIOBUS IIPOTEKAHUS PEAKIIUIM CBETOBOM U
TeMHOBOI (passl porocuHTe3a. CpaBHUBATH
orocuHTe3 M XEMOCHHTES.

OreHnBaTh 3HAYEHUE (POTOCHHTE3a U XeMOCHHTE3a
1A SKA3HU Ha 3emuie




ewwedJtodu senhoged seHdawnd|]

Ipodonsicerue

Tewmbr ypokoB
¥ KOJIMYECTBO YaCOB

OcHOBHOE cofiepsKaHue

Ilirarupyembre BUABI yueOHOM
JIeITeIbHOCTH 00yJatoIIUXCS

XeMOCHuHTe3a OJId JKU3HU Ha
Bemuite.

JlemoHcTpaim:

Hopmpemui: K. A. Tumupsizes.
Tabnuuyp u cxembr: «XITOPOILIACTY,
«DoTocuHTE3»

13. OHepreTuyecKkui
obmen (14)

OHepreTUYeCcKuil 00OMeH B KJIETKE.

Pacmernienne Bemecrs,
BBIJIEJICHHE U aKKyMYJIUPOBAHUE
OHEPI'uM B KJIETKE. JTaIIbl
9HEPTreTUYECKOro 0OMeHa.
I'nmuxonua. Bposkenue u ero
Bunbl. KrcmopomHoe okucienue,
WJIM KJIETOYHOE JbIXaHHe.
OxwncnuTeIbHOE
docdopunuposanne. Ipdex-
THUBHOCTb 9HEPreTUIECKOI0
obMeHa.

JlemoHcTparmm:

Tabruuve u cxemor: «Trrer
nuragus», «MeTaboauam,
«MwuTtoxoHIpua», «DHEPreTH-
YEeCKHUI 00MeH»

PackpriBaTh comepsraHue TEPMUHOB M TIOHSATHIA:
9HEepPreTUYeCKU 00MeH, TIIMKOJINS, MOJIOYHOKHUCJIIOe
OposkeHue, CIIMPTOBOE OPOKEeHIe, OMOJIOTUIECKOe
OKHCJIeHUE, KJIETOYHOE JIBIXaHue, JTUCCUMUJISAITIS,
dbepmenr.

XapakTepr3oBaTh 00MEH BEIIECTB U IIPeBpAIleHIe
oHepruu (MeTaboIu3M) KAK OQHO UX CBOMCTB sKHBOIO.
ITepeuncaars 0COGEHHOCTH TLIIACTUYECKOTO 1
9HEPIreTUYECKOro 0OMEeHAa B KJIETKE; yCTAHABINBATD
B3aWMOCBSA3b MEKTy HUMU.

Pasmmuars TUIBI 00MEHA BEIECTB B KJIETKE:
aBTOTPOQHBIA ¥ TeTePOTPOQHBIIA.

OmnuceIBaTh 9TAIbI 9HEPreTHYECKOr0 00MeHa
(IOArOTOBUTEJIBHBIM, 6€CKUCIIOPOAHBIN, KUCIOPOJHBIN)
¥ CPAaBHUBATHL UX MEKIY CO00i. XapaKTepru3oBaTh
PeaKIiu IJINKOJIN3a, OPOKEHNs, KIIETOUHOTO
JIBIXaQHUS; BBIABJIATEH IPUYNHHO-CJIECTBEHHBIE CBA3U
MEKIY TIINKOJIU30M,
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KJIETOUHBIM JBIXaHUEM W CHHTE30M MOJICKYJI
AT®.

CpaBuuBaTh 3pPEeKTUBHOCTh 0€CKUCIIOPOLHOIO 1
KHCJIOPOTHOTO 9TAIIOB

14. Buocunres 6enka (2
1)

Peaxiuu maTpuunoro cunTesa.
l'enernueckas napopmarys u
JIHK. Peasnmaariust reHeTUYECKOM
uHQOPMAIINY B KJIETKE.
l'enernueckwnit KO 1 €T0 CBOM-
crBa. TpaHckpunus — ma-
tpuunsni cuare3 PHK. Tpanc-
JIAIHsAa — OmocuHTe3 OesTKa.
Oransl Tpauciasanun. Koguposa-
HUEe aMUHOKHUCJIIOT. Posib prbocom
B OMocuHTe3e OesIKa.
Jemoucrparimm:

Ilopmpemus:: H. K. Koab1ios.
Tabruuvt u cxemor: «Crtpoenue
JIHK», «Ctpoenue u pyHKImo-
HupoBaHue reHay, «Cunres
oenka», «Permmurkamusa JTHK»,
«'eHeTHYECKHUI KOI.
O6opyodosarue: MOIETA-ATIILIN-
ranmu «Y asoeune JJHK
TpaHcKkpunnus», «BuocuaTe3
Oeska»

PackpsiBaTh comepsxanne TepMUHOB U IIOHATHIA: I'eH,
TeHeTUYeCKUU KOJI, MAaTPUYHBIA CUHTES,
TPAHCKPUIIIINSA, TPAHCIAIMUS, KOJOH, AaHTHUKOIO0H,
pubocoMa, IeHTpaIbHAasd JOIMAa MOJIEKYJIAPHOMI
OMOJIOTHH.

Onpenenars CBOMCTBA M'eHEeTHIECKOT0 Koa
(TPUILIETHOCTD, 0JHO3HAYHOCTD, BEIPOKIEHHOCTD,
YHHUBEPCATBHOCTD, HEIIEPEKPBIBAEMOCTh, HeIIpe-
PBIBHOCTD).

OmnuchIBaTh dTAIbl PEAIU3aAIUH HACIEICTBEHHOM
uHQOPMAIIUY B KJIETKE.

CpaBHHBATH peaKIMy MATPUIHOIO CHHTE3a MOJIEKYJI
PHK u Genka B keTke

15. Herserounbrie
OpPMEI JKU3HU — BU-

pycet (1 v)

Hexerounbie hopMBI KU3HT —
Bupychl. McTopust OTKPHITHST
Bupycos (/1. . UBanoBCEwMit).
OcobenHoCTH CTPO-

PackpsiBaTh comepsxanme TepMUHOB U IIOHSITUI: BUPYC,
BUPYCOJIOTHS, KAIICUI, bakTepuodar, BUPYC
ummMyHoaeduinra desosexa (BUY), ourkorenusre
BUPYCHL.




Ipodonsicerue

TeMbI YPOKOB ITmarupyemele BUOBEI yaeOHOMI
yp OcHoBHOE colepsxaHue by yi
U KOJIMYECTBO YaCOB JIesITeJIbHOCTH 00yJIAIOIUXC

XapakTepru3oBaTh BUPYCHI KAK HEKJIETOYHYIO (hopMy
SKU3HU; 0COOEHHOCTU CTPOCHUS U KU3HEHHBIN TIHKJI
BUPYCOB.

OnuchBaTh JKU3HEHHBIN 1K BUPYCca UMMYHO/Ie-
durura yesmoBeka; pasauyuarh Ha prucyHrax BTM
(Bupyc TabauHOM Mo3aukm), baxreprocgar, BUY.
O0G0CHOBBIBATE U COOJIIONATH MEPBI TPOPUITAKTAKHA
pacpocTpaHeHus BUPYCHBIX 3200 1€BAHUI
(pecrrmpaTOpHBIE, FKEIYI0THO-KUAIIIeIHbIe, KJICIIEBOMN
auredastut, BUY-underust)

€HUS U 'KU3HEHHBIN [TUKJ BU-
pycos. Bakrepuodaru. Bomesan
pacTeHuni, JKUBOTHBIX U Y€JIO-
BEKAa, BBI3BIBA€MbI€ BUDPYCAMMU.
Bupyc ummynonedumriura veso-
Bera (BUY) — Bo30ymuTesh
CIIN]Jla. ObpaTHas TpaHCKPUTI-
IUsI, peBeprasa, UHTerpasa.
IIpodunarxrura pacipocrpane-
HUSI BUPYCHBIX 3a00JIeBAHUIA.
Jemoucrparimm:

ITopmpemue: J1. 1. BamoBCKMiA.
Tabnuube u cxemor: «Bupycsm,
«Bakrepuodarm»; «CrpoeHue u
JKU3HEeHHBIU ITUKJI BUpyca
CIINa, 6axrepuodarar.
O6opyodosarue: MOJIEJIb CTPYKTYPHI
JIHK; marauTHas Momesib-
ammuraus «CTpoeHre KIeTKm

TEMA 5. PASMHOKEHUWE 1 UHAVMBUJIYAJIBHOE PASBUTUE OPTAHMU3MOB (5 u)

ewwedJodu senhoged seHdawnd|]

16. IKnsHeHHBINA ITUKIT KiteTouHBIi IMKIT, WM 9KKA3- PackpsiBaTh comepsxanne TepMUHOB U IIOHSTHIA:
kietku. lemenue HEeHHBINA ITUKJI KJIeTKu. VH- KJIETOYHBIN LIUKJI, HHTepdasa, pemInKaims,
rietkr. Muros (1 1) Tepdasa u muTos. IIporieccsr, XpoMocoMa, KapUOTHUII, TATLJIONIHBIN, TATIJION THBII

mpoTeKamlye B mHTepdase. XPOMOCOMHBIM HAOOP, XPOMATHIbI; MUTO3;
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Permuranma — pearmnusa ma-
tpuunoro cuaTe3a JJTHK.
Crpoenue xpoMocoMm. XpoMo-
COMHBIA HAOOP — KAPUOTHIL.
JIMII IO IHEIA ¥ TaTlIONIHBIA
XPOMOCOMHBIE HaOOpHBI. XpoMa-
tuabl. L{urosorunyeckre ocHOBEI
Pa3MHOKEHUS U HWHIUBU/LY -
aJIBHOT'O PA3BUTHUS OPraHU3MOB.
JlesteHne KJIETKM — MHUTO3.
Cragmu murosa. IIporeccer,
IPOUCXOIAIINE Ha PASHBIX
cragusax MUTo3a. Brostorndeckuit
CMBICJT MUTO34.
IIporpammupyemasi rubesib
KJIETKH — aIlOIITO3.
JlemoncTparimm:

Tabrnuuvt u cxemor: «Kaerounsrit
muki», «Permmmrarusa JTHK»,
«Ctpoenne xpomocombm», «MuTo3»;
MAarHUTHAS MOJeJIb-aIINKAIIAS
«Jlenmenne rierkm»; momens JTHE.
O6opyodosarue: CBETOBOI MH-
Kpockorr; Mukporpernapar «Ka-
PUOKMHE3 B KJIETKAX KOPEIIrKa
JIyKa».

JlabopaTopHble ¥ IpakTHUye-
ckme paboThI:

Jlabopamopnas paboma M 3.
«Habonenre Mmurosa B Kier-

ero craguu: mpodasa, Meradasa, aHadasa, Teso-
dasa.

OmnrchIBaTh KU3HEHHBIN 1K KJIETKH; II€PEYNCIISTD
¥ XapaKTepU30BATH IIEPUOJIBI KJIE€TOYHOTO ITUKJIA,
CPAaBHUBATH UX MEIKIY COOO.

OmuchIBaTh CTPOEHME XPOMOCOM, KAPHUOTHUIIOB
OpraHMU3MOB, CPABHUBATH XPOMOCOMHBIE HAOOPHI
KJIETOK.

CpaBHUBATH CTAIMU MUTO3A.

Pasnmuares Ha MUKpomIpenapaTax u pUCyHKax
CTaJWU MUATO3A.

PackpriBaTh OM0TOTMYECKU CMBICST MHUTO3a
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Ipodonsicerue

Temb! ypoKOB 1
KOJIMTIECTBO YaCOB

OcHOBHOE cozepsxraHue

[Inamupyemblie BuIbI yueOHOM
JIeSITeJTBHOCTH 00yJaTOTITIXCS

KaxX KOHUMKA KOpeIKa JyKa Ha
TOTOBBIX MHKPOIIpeIrapaTax»

17. ®opMBI Pa3MHO-
skeHnd opranuamos (1
1)

DopMBI PA3MHOMKEHUS] OPraHU3MOB:
Oecrosioe  u  10JI0Boe.  Buwl
0eCII0JI0T0 Pa3MHOMKEHUS: [TeJIeHMUe]
HAIBOE, IIOYKOBAHHME OJHO- U
MHOTOKJIETOYHBIX,
crropoobpasoBanme,
Pa3MHOMKeHe. HWckyccrBennoe
KJIOHUPOBAHUE OPraHU3MOB, €r0
3HAUYeHUE JIJISI CeJIeKITUH.
TTostoBoE pasmHOIKEHHE, €T0
OTJIMYHSI OT OECITI0JIOTO.
Jlemoucrparium:
Tabnuuyve u cxemovr: «OopMbI
PA3MHOKEHUST OPTAHU3MOBY,
«J[BoiiHOE OILIIOMOTBOpEHE Y
IIBETKOBBIX pacreHuim, «Jlemenue
KJeTkn baxkrepuin», «Bere-
TATUBHOE PA3MHOKEHHUE pacTe-
Hui», «CTpoeHne MOJIOBIX
KJIETOK»

BereTaTUuBHOE,

PackpriBaTh comepsxaHue TEPMUHOB U IIOHSTHIA:
pasMHOKeHMe, KJIOH, II0JIOBbIe KJIETKH (raMeThI),
AWIIEKJIeTKA, CIIEPMATO30M/I, 3UT0Ta, JeJIeHue HAaaBoe,
IIOUYKOBAHMUeE, CIIOPYJIAINA, (pparMeHTaIus,
BereTaTUBHOE PA3MHOKEHNe, CEMEHHOe Pa3MHOMKEHIE,
OIBLICHNE, JBOMHOE OILJIOJOTBOPEHNE, II0JI0BLIE
sKeJIe3bl, CeMEHHUKH, SUYHUKH, OILIOLOTBOPEHHIE
(mapysxHOe, BHyTpeHHee). XapaKTepu30BaTh
0COOEHHOCTH U 3HAYEHHE 0ECIIOJIOr0 U II0JI0BOI0
CII0CO00B PA3MHOMKEHNA. BhIIeaTh BUIBI 6€CII0IOr0
PA3MHOMKEHNS; BBIABJIATH B3AUMOCBSI3H MEKTY
dopMamu 1 crrocobamMu PasMHOMKEHUI M UX
OMOJIOTMYECKAM 3HAYCHUEM.

Brnagers npuémamMu BereTaTUBHOTO PA3MHOMKEHIS
KYJIbTYPHBIX pacTeHuil (Ha mpruMepe KOMHATHBIX).
XapakTepru3oBaTh IOJIOBBIE KJIETKH: AUIIEKIIETKH,
CIIEPMATO30MIbI; BEIABJISATH OCOOEHHOCTH UX CTPOCHUS
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18. Meiio3 (1 ua)

Meitos. Craguu metiosa. [Ipo-
IIecChbl, IPOUCXOAIIIE Ha
craguax meiosa. [Tosegenue
xpomocoM B Meitoze. Kpoc-
cuHTOBep. Brosormdecknii cMbICT
¥ 3HAUCHUE Meioaa.
Jemoucrparimu:

Tabnuuyp u cxemor: «Meitoa».
O6opyodosarue: momens JTHK;
MAarHUTHAA MOOeJIb-allllJINKAITU g
«Jlemenne KIeTKM»

PackpreiBaTs comepskanme TEpPMUHOB U ITOHSITHIHA:
Mer03, KOHBIOTAITUs XPOMOCOM, IIePEeKPECT
(KpOCCHHTOBEP) XPOMOCOM, TaMEeTHI. XapaKTepu30BaTh
Me03 Kak CIoco0 KJIETOUHOTO JeJIeHNS; OIIUCHIBATD
MeH03 TI0 CTa/IUIM; CPABHUBATH CTAIUHU Melo3a u
MHTO3Aa.

Pasymmuars Ha pucyHKax cTaguu Meio3a; pacKphIBaTh
OMOJIOrMUeCcKoOe 3HAUCHNEe Meloa3a

19. ObpasoBanue u
PAa3BHUTHE TIOJIOBBIX
ryietTok. OmtomoTBOpE-
aue (1u)

l'amerorenes — mporiecc 06-
Pa30BaHUS MOJIOBBIX KJIETOK Y
sKUBOTHBIX. [os10BEBIE 5KeTe3h:
ceMeHHUKHN U sudauuku. O6pa-
30BaHUE U PA3BUTHE ITOJIOBBIX
RJIETOK — TaMeT (CIIepMaTO30MU/I,
STATIEKJIETKA) — CIIepMAaTOreHe3 U
ooreres. OcobeHHOCTH CTPOEHMS
STATIEKJIETOK ¥ CITIEPMATO30U/IOB.
OrmutonorBopenwne. [lapreHorenes.
JlemoncTparmm:

Tabnuype u cxemor: «Ilpsimoe u
HempsMoe passutue», «I'a-
MeTOTreHe3 Y MJIEKOIIATATOITAX

¥ YeJIOBEeKay.

O6opyodosaHrue: MOJIEJIb MeTa-
da3HOM XPOMOCOMEI,

PackpriBaTh comepsxaHue TEPMUHOB U IIOHSATHIA:
ramMeToreHes, cliepMaToreHes, 0OoreHes, CliepMaTO30H/I,
aKpocoMa, SUIIeKJIeTKA, II0JIIpPHbIC TeJIbIA.
XapakTeprn3oBaTh 0COOEHHOCTH FraMeTOreHe3a y
SKABOTHBIX W €T0 CTAWH, II0JIOBBIE KJIETKH KABOTHBIX
¥ OIIHCBIBATE IIpoliece ux passurusd. CpaBHUBATE
CIIepMAaTOreHe3 U 00TeHe3.

OnuceIBaTh OILIOAOTBOPEHUE, OMOJIOTUUECKOe
3HAYEHUE OILIOJOTBOPEHUS
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Ipodonsicerue

Tewmsbr yporoB
U KOJIMYECTBO YaCOB

OcHoBHOE coepixaHue

[Tnarupyemble BUOBI yIeOHOM qeATeILHOCTH
00yYaIOIIIXCST

MHKPOCKOII, MEKPOIIPEIIapaThl
«CrepMaTo30MIbl MICKOIIATA-
forteroy, «JdiexrmaeTra Mie-
KOITUTATOIIIETON.

JlaGopaTopHble U IIpaKTUYECKIE
paboThI:

Jlabopamopras paboma M 4.
«M3yuernne cTpoeHUs TIOJIOBBIX
KJIETOK HA TOTOBBIX MU-
KpolipernapaTax»

20. UagusunyanpHoe
pasBuTHe opranu3moB (1
)

NunusunyansHOEe pasBUTHE
(ouToTeHe3). IMOproOHAIBLHOE
pasButne (3MOpHoreHes). JTambl
9MOPUMOHATIHHOTO PA3BUTHUS ¥
ITO3BOHOUHBIX KMBOTHBIX:
IpobseHue, TaCTPYJISIIHA,
opranorenes. [loctomOproHaIb-
Hoe passuTue. THUIs mocr-
oMOPHMOHAIBHOIO PA3BUTHS:
mpsMoe, HempAaMoe (JIMYMHOY-
Hoe). Biusame cpener Ha pas-
BUTHE OPTaHU3MOB; (DAKTOPHI,
CII0COOHBIE BHI3BIBATH BPOJK-
IEeHHbIe YPOICTBA.

Poct u passuTne pacrenmuii.

Onrorenes IIBETKOBOI'O paCTeHHUAd:

CTpOeHIe CeMeHU, CTaIuN
pa3BUTHA.

PackpriBaTh cofepixaHre TEpPMUHOB U IIOHATHIHA:
OHTOIe€HEe3, OMOPHOreHes, 3UroTa, podJIeHne,
O1acTromMepsl, MOpYJIa, OJiacTysia, 6J1acToeb,
racrpyJia, HefpyJsa, OpraHoreHes; 3apOoIbIIeBhIe
JIMCTKH: 9KTOJePMAa, Me30/IepMa, dHTOIepMa;
IMOCTOMOPHMOHAIBHOE PA3BUTHE: IIPSIMOE U HEeIPsAMOe
(MMuMHOYHOE); MeTaMopP(do3, Meraciopa, MEKPOCIOpa,
ITBLIBIIEBOE 3€PHO, CIIEPMUH, 3aPOIBINIEBLIA MEIIOK,
IIBOMHOE OILIOIOTBOPEHHUE.

OrpeesisiTh 9TaIbl 9MOPUOHATBHOTO PA3BUTHS
XOPJIOBHIX HA CXeMAaxX U IIperaparax u OlUCHIBATD
IIPOIIECCHI, IIPOUCXOIAIINE HA KasKI0M JTalle.
CpaBHHUBATH IIEPUOIEI OHTOMeHE3a; IPAMOe 1 HeIlps-
Moe (JIMUMHOYHOE) II0CTOMOPHUOHAJILHOE PA3BUTHE, 34-
POIBIIIN YeJIOBEKA U APYTHUX XOPHA0-BhIX.

OOBSACHSTH OMOJIOTHYECKOe 3HAUEHVE PA3BUTHS C
MeTaMopPd030M; OTPUIIATEILHOE BJIUIHUE AJIKO-
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JlemoncTpalmm:

Tabnuube u cxemor: «OCHOBHBIE
craguu oHToreHesa», «IIpsamoe u
HeIpsiMoe pa3Butue», «JlBoiiHoe
OILJIOJTOTBOPEHUE V IIBETKOBBIX
pacTeHu»

TOJIsI, HUKOTUHA U JPYTUX TePATOTeHHBIX (DAKTOPOB Ha
Pa3BUTHE 3aPOJBIIIA YeJI0BEKA.

OnuchIBaTh MPOIIECE JBOMHOTO OIJIOIOTBOPEHUS ¥
IIBETKOBBIX pacTeHUN

TEMA 6. HACJIEJJCTBEHHOCTb 1 USMEHYMBOCTH OPTAHM3MOB (8 9)

21. 'emerura — Hayka
0 HACJIEICTBEHHOCTH U
uamenynBocTH (1 1)

TIpenmer u 3amaum reHeTUKH.
Ponb nurostorum u amGprostorum
B CTAHOBJICHUH TeHeTUKH. Briras
POCCHUICKUX U 3apyOesKHbIX
YUEHBIX B PA3BUTHE MeHETUKH.
MeTobl TeHeTUKN
(rubpUIOITOTUYECKU,
ITUTOTeHeTHYECKUI, MO-
JIEKYJIIPHO-TeHETUYECKUM).
OcHOBHBIE TeHETHYECKHE T10-
HATHA. ['eHeTHYeCcKass CHMBO-
JIMKA, UCIIOJIb3yeMasi B cXxemMax
ckpemmBanuii. JlemoHCcTpaium:
Hopmpemu:: I'. Mermenn,

T. Mopran, H. 1. Basuos,

C. C. Yersepuros, H. B. Tu-
MoeeB-PecosBckmuii.
Obopyodosarue: MOIIEb-
anmnkanusa «MoHorubpun- Hoe
CKperuBaHue», repdoapuii «I'opox
TI0OCEBHOM»

PackpreiBaTh comepskaHme TEPMUHOB U IIOHSITHH: T'eH,
TeHOM, TeHOTHII, (PeHOTHUII, XPOMOCOMBI, aJLIeJIbHBIE
reHbI (aJIIeJI1), TOMO3UT0Ta, TeTePO3UT0Ta,
JTOMUHAHTHBIN IpU3HAK (TeH), PeIleCCUBHBIN IIPU3HAK
(ren), uncraga ymHUsA, Tudpum. Ilepeunciiars u
XapaKTepHr30BaTh METOIbI TeHeTHKM:
THOPHUIO0JIOTHYECKHUMA, IINTOT€HETHIECKIT,
MOJIEKYJISIPHO-TeHeTUYEeCKUI; JOMUHAHTHBIE U
pellecCuBHbIE IPU3HAKU PACTEHUN U JKUBOTHBIX.
[Tosib3oBaTBHCSA reHETUYECKOM TEPMUHOJIOTHEN 1
CUMBOJIMKOM JIJIsI 3AIIHCH T€HOTUIIMYECKUX CXeM
CKpeIIMBaHUSI
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Ipodonsicerue

Tembr ypoKoB
¥ KOJIMYECTBO YaCOB

OcHOBHOE cozepsxaHue

[Irarupyembre BUABI yaeOHOM
JIeSITeJTBHOCTH O0yJAIOIIHXCS

22. 3aKOHOMEPHOCTH
HacJaeagoBaHUA IIPpU-
3uaxoB. MoHOrnOpwu;I-
Hoe ckperuBanue (1 u)

3aK0HOMEPHOCTH HACIEI0BAHUI
IIPU3HAKOB, YCTAHOBJIEHHEIE [,
Mennenem. Mororu6- pumgHoe
CKpelnuBaHue. 3aKoH
eTMHO00pa3usI THOPUIOB IEPBOTO
noxosienus. [Ipasuio
JOMUHHAPOBAHUSI. 3aKOH pac-
LIeIJICHU IPU3HAKoB. 'nmoresa
uucToThl ramet. [lomHoe 1
HEIIOJIHOe JOMUHUPOBAHUE.
JlemoncTpaimm:

ITopmpemoi: I'. Mennmens.
Tabruuyve u cxemor: «MoHO-
rubpuIHOE CKPEeIIMBAHNE U €ro
IIUTOTE€HEeTUYECKAS OCHOBAY,
«3aK0H pacCIIeIJIeHUs U ero
IIUTOTE€HEeTUYECKAS OCHOBAY,
«3aK0H YHCTOTHI raMeT».
Obopyodosarue: MOIEIN-
ammmranun «MoHoruOpu- Hoe
ckperuBauue», «HemomHoe
IOMHUHHUPOBAHNE»; repbapuii
«['opox moceBHOI»

PackpriBaTh comepirxaHue TEpPMUHOB U TIOHSITHIL:
MOHOTHOPHIHOE CKPeIUBaHNe, (DeHOTUIINIECKIE
TPYIIIBI, THOPUIOJIOTUIECKUYM METO/T, YNCThIe JTUHUH,
JOMUHUPOBAHUE TeHOB (MOJIHOE, HeII0JIHOE),
paclieneHne B IIOTOMCTBE.

OmnmceiBaTh MeTOMUKY IipoBeenus . Mennenem
OTIBITOR IT0 U3YYEeHUIO HACIEJOBAHUS OJHOMN ITaphl
IIPU3HAKOB y TOPOXa IIOCEBHOTO.

PackpriBaTh comepiranme 3aKOHOB eTMHO00PA3UST
TUOPHUIOB IIEPBOTO IIOKOJIEHUS U 3aKOHA PACIIeIIeHUs.
OOBSACHSTD TUIIOTE3Y YUCTOTHI TAMET.

BanucreBaTh CXeMbl MOHOTHOPHUIHOTO CKPEIIUBAHMUS,
00BSICHATH €ro IIUTOJOTHYEeCKre OCHOBEI U PeIlaTh
reHeTHYeCKHe 3aJ]a4¥ Ha MOHOTUOPHU/IHOE
CKpeIuBaHIe

23. Hurubpwumroe
CKpeIuBaHme. 3aK0H
HE3aBUCHUMOI'0 HaCJIe-
JoBaHUs ITpu3HAKoB (1
1)

JlurnbpumHoe CKpeluBaHue.
3aK0oH He3aBUCUMOr0 HacCJIe-
JOBAHUS TpU3HAKOB. l{uTore-
HEeTUYeCKHe OCHOBBI JUTH0-
PHJIHOTO CKPEIUBAHUS.

PackpriBaTh coiepsxaHue TEpPMUHOB U TTIOHSITHN:
IUTHOPUIHOE CKPEIUBaHNe, AaHAIU3UPYIOIee
CKpeIIuBaHUe.
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Anasimaupymnoliee CKpeluBaHue.
Wcnonms3oBanme anasm-
3UPYIOIIEro CKPeIIUBAHUS JIJIs
OIIpe/IeIeHUsT TeHOTUTIA 0CO0M.
JlemoncTpalmm:

Iopmpemai: I'. Mennens.
Tabnuupe u cxemot: «Jluruod-
puaHoe cKperuBanue», «[{u-
TOJIOTUYECKIE OCHOBBI JIUT'H-
OPHUIHOIO CKPEIUBAHUII).
Obopyodosarue: MOIEb-
anmnkanusa «Jlurubpumgaoe
CKpeIIBaHue»

OnuceiBaTh onbITH . MeHnmensa mo n3y4eHuo
HACJIeNOBAHUSI IBYX IIap IPU3HAKOB y TOPOXa
TIOCEBHOTO.

PackpriBaTh comepsranue 3aK0HA HE3aBUCHUMOIO
HACJIETOBAHUSA IIPU3HAKOB.

[IpuMeHsaTs MaTeMaTUYECKUI PACUET C IIOMOIILIO
MeTo/Ia IIePEeMHOKEHHSA BEPOATHOCTEN U 3aIIUCh C
IIOMOIILI0 (PEHOTUIINYECKUX PAIUKAJIOB PACIIEIIJICHIS
IIPU3HAKOB Y IIOTOMKOB II0 (DEHOTHUILY X T€HOTHILY.
BamnnceBaTh CXeMbI JUTHOPHUIHOTO CKPEIINBAHNS,
00BSCHATD €ro [UTOJIOTHYECKHEe OCHOBBI U PEeIlaTh
reHeTHYEeCKHe 3aJa4 Ha TUTHOPUIHOE CKPEIUBAHIE

24.  CremienHoe

crienoBaHue
(1)

Ha-
IPU3HAKOB

CrierieHHOe HACJIETOBAHIE
mpusHakoB. Padora T. Moprana
T10 CIIeTIJIEHHOMY HACJIeI0BAHUIO
reHoB. Hapyienue crierienust
TeHOB B pe3yjbTaTe
KPOCCUHTOBEpAa. XPOMOCOMHAS
TeopHUs HACJIeICTBEHHOCTH.
l'eneTnueckme kapTHhL.
JlemoncTparmm:

Hopmpemue: T. Moprau. Tabnuuwt
u cxemor: «Metioa», «[eHeTHUeCKHE
KapTHI PACTEHUHN, JKUBOTHBIX 1
JeJsioBe-

PackpriBaTh comepsxaHue TEPMUHOB U IIOHSATHIA:
CIIEIJIEHHOE HacJeJ0BaHNe IIPU3HAKOB, PeKOMOM-
HAIlMA TEHOB, FeHEeTUYECKHAE KapThl XPOMOCOM,
MOPraHuIa.

HasrsaTh 0CHOBHBIE IIOJIOMKEHUA XPOMOCOMHOM TEOPUH
HacaencrsesHoctu T. Moprana; pacKkpbiBaTh
comepsrauue paborsr T. Mopraua 1o crierieHHOMY
HACJIEIOBAHUIO TE€HOB W IIPUYNHBI HAPYIIIEHUS
CITICILIICHUSI MesKIy TeHAMMU.

3amnnceBATE CXeMEI CKPEIINBAHNSA IIPH CLEIIICHHOM
HACIeIOBAHNHN, 00BACHATDL IIPAYNHEL PEKOMOMHAIIAN
TeHOB, OIIPEIEJIATh YKCJIO TPYIII CLIEIICHNS I'eHOB;
pelIaTh reHeTUYeCcKre 3a0a4Yl Ha CILEILIIeHHOe
HaCJIeJOBAHNE




Ipodonsicerue

Tembr ypoxoB IInarupyembre BUabl yueOHOM
yp OCHOBHOE coTepIKaHIe by ABL Y
¥ KOJIMYECTBO YacOB IeATeIbHOCTH 00yJYaIOIIUXC

ra», «Bzaumoneiicreue aj-
JIeJIHBIX T€HOBY.

O6opyoosaHrue: MUKpOIIpeIapaT
«JIposocpuia» (HOpMa, MyTarum
OPMEI KPELIILEB U OKPACKH
TeJsa), MUKPOCKOIL; MOJIEJIb-
amunkanus «[lepe- kpéct
xpomocom». JIabopaTopHbie u
OpaKTUIeCKre pabOThI:
Jlabopamopras paboma M 5.
«Mayuenne pe3yabTaToB MO-
HOTUOPUIHOTO U JUTHOPUIHO- TO
CKpEIIUBAHUA ¥ APO30(HIIbI Ha
FOTOBBIX MHKPOIIPEIAPaTax»

ewwediodu senoged seHdawnd|]

25. 'eneruxa moJa.

HaciiemoBanue opu- Tl'enerura mosa. Xpomocomuoe PackpreiBaTs comepsxanme TEpMHUHOB U IIOHSTHM:
3HAKOB, CIICIIJICHHBIX C | OIIpelaeseHue Ioja. AyTOCOMEI U XPOMOCOMHBIHM HAGOP, ayTOCOMBI, ITOJIOBEIE XPOMOCOMBI,
mostom (1u) II0JIOBBIE XPOMOCOMEL. TOMOI'aMETHBIN I0JI, FeTePOraMeT- HbIH 1101,
T'omorameTHsle u reTepora- CLICIJIEHHOE C II0JIOM HACJIeJI0BAHUE IPU3HAKOB.
MeTHBIe opraHua3mbl. Hacie- OOBACHATE IUTOJIOTHUYECKIE OCHOBBI XPOMOCOMHOTO
JI0BaHUE IIPU3HAKOB, CILICILIeH- MeXaHM3Ma OIIPeJIeIeHHs 0JIa Y PA3JIMIHbBIX
HBIX C II0JIOM. OPraHu3MOB.
JlemoncTpaum: CpaBHUBATH 3aKOHOMEPHOCTH HACIEI0BAHUSI
ITopmpemue: I'. Mennenn, IPU3HAKOB, CIEIIJIEHHBIX U HE CIIILIIeHHBIX
T. Mopran, H. 1. Basunos. C TIOJIOM.




<J1
<JI
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Tabnuube u cxemor: «'eHeTrra
moJia», «3aK0HOMEPHOCTH
HACJIeJOBAHNSA, CIIEIIJICHHOTO C
II0OJIOM», «HapI/IOTI/IHBI YeJiOBEeKa u
SKUBOTHBIX»

Pemats remermueckme 3aJa4Yd Ha HacJIeJOBaHIe
CILICIINIECHHBIX C II0JIOM IIPHU3HAKOB

26. N3aMeHYNBOCTE.
Henacnencrsennasa mus-
MeHYUBOCTD (14)

Wamenuusoctb. Bunbr namen-
YHBOCTHU: HEHACJIEICTBeHHA 1
HacjeacTBeHHasd. Posb cpensl B
HEHACJIEACTBEHHON 13-
MEHYUBOCTH. XapaKTePUCTHKA
MOJTUPUKAITNOHHON H3MEHYH-
BOCTH. BapuaruoHHbIN psaf 1
BapualuoHHas Kpusas. Hopma
peaxium mpusHara. Ko-
JIMYECTBEHHBIE U KAUEeCTBEHHBIE
MPU3HAKHK U UX HOPMA PEAKITUHN.
CroiicTBa MOAUPUKATIMOHHON
namenunBocTH. JlemMoHcTpaum:
Tabnuube u cxemor: «Brmbr
usmenunsocty, «Moguduka-
IIUOHHASA U3MEHUYNBOCTHY.
JlaGopaTopHbIie 1 IpaKTHUe-
CKMe padoThI:

Jlabopamopras paboma M 6.
«Mayuenne MmomuprKaImOHHON
M3MEHUYMBOCTH, IIOCTPOCHIE
BAPUALIMOHHOTO PAIA U
BapUAIMOHHOU KPUBOI»

PackpriBath comepskanyie TEpPMUHOB U TOHATHAN:
M3MEHUYMBOCTD, HACJIEICTBEHHAA N3MEHUNBOCTD,
HeHAaCJIeCTBeHHAS N3MEHYNBOCTh, MOTUDUKAIIH-
OHHAS U3MEHUYNBOCTH, BAPUAIIMOHHBIN P,
BapUAIMOHHAS KPUBAs, IPU3HAK, HOPMA PEaKIIHH,
KOJIMYECTBEHHBIE U KAUeCTBEHHbIE ITPU3HAKH.
Knaccudurmposats BUIbI H3MEHUYNBOCTH U BBHISBJIISATE
ux omostornueckue ocobennocru. [lepeunciars
CBOMCTBA MOJU(MDUKAIIMOHHON H3MEHUYNBOCTH U
OOBSICHATH €€ 3HAYEHUE JIJIs OPraHU3MOB.
Pasnuuars KosmuecTBEeHHBIE U KAYECTBEHHBIE
MIPU3HAKHU; CTPOUTH BAPUAIIMOHHBIN PAJI, Bapua-
IIUOHHYI0 KPUBYIO, BEIUUCIIATE CpeIHee 3HAUeHUe
pu3HaKa
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Ipodonsicerue

Tewmbr ypokoB
¥ KOJIMYECTBO YaCOB

OcHOBHOE cofiepsKaHue

[Imanupyembie BUABI yueOHOM
JIeATeIbHOCTH 00yJatOIIUXCS

27. HacinencrBeruasa
H3MeHYnBOCTh (19)

Hacnencrsennas, uiam reso-
TUNAYECKAS, N3MEHUYNBOCTD.
KoMmOnzaTBHAA H3MEHYNBOCTD.
Meiio3 u moJ10BOI# IIpOITECC —
0CHOBA KOMOMHA- TUBHOMI
uaMeHuynBocTA. MyTanmonsass
uaMeHunBoCTh. Knaccuduranmsa
MyTAaIlUii: TeHHbIe, XPOMOCOMHEIE,
reHoMuble. YacTora ¥ IPUYMHEL
myranuii. MyrareHubre akTopsl.
3aKoH rOMOJIOTHYECKUX PSIOB B
HAaCJIeCTBeHHON N3MEeHUYNBOCTHI
H. . Basunosa. Buessnepuasa
HACJIeCTBEHHOCTb U
unamenunBocTh. JleMoHcTpalmm:
Ilopmpemue: I'. me @pus,

H. W. Basuios.

Tabnuupe u cxemor: «MyTa-
IIMOHHAS U3MEHUNBOCTEY.
O6opyodosaHrue: MUKPOCKOIT,
Mugponpenapar «Jposoduira»
(mopMma, myTamuu OPMEI
KPBLLJIBLEB M OKPACKa TeJia);
KOMHATHBIE PACTEHUS C IECTPOTL
OKPaCKOM JIUCTHEB.

PackpsiBaTh comepsxanme TepMUHOB U ITOHSITHMI:
HacJIeACTBeHHAA N3MEeHUYNBOCTh, KOMOMHATUBHAA
M3MEHYNBOCTD, MyTAIIHOHHAS N3MEHYNBOCTD, MyTAHT,
MyTAIAH: TeHHbIE, XPOMOCOMHBIE, T€HOMHBIE;
TOJIAILIONINS, AHEYILJIOMINS, MyTareHbl,
XapaxkTeprn3oBaTh HACJIEICTBEHHYIO M3MEHUNBOCTD;
dopmyIMpoBaTH 3aKOH MOMOJIOTUYECKUX PSJIOB B
HACJIeACTBEHHOM N3MEeHUYNBOCTH

H. V1. BaBuioBa 1 00bACHATE ero 3HaYeHNe I
OMOJIOTHH U CEeJICKIIHI.

Kiaccudurmposats myrarmm: reHHbIe, XPOMOCOMHEIE,
TeHOMHBIE — W [IPUBOJIUTE IIPUMEPHI My TAIHMA.
O0BACHATH TPUYNHBI BOSHUKHOBEHUST MYTAIUHA, POJIb
daxTopoB-MyTareHOB.

CpaBHHBATH BUALI MyTAIIMHA; BBIABJIATE IIPUYNHE
HACJIeCTBeHHON N3MEeHUYNBOCTH, NCTOUHUKNA
MyTareHOB B OKpYysKaIoIeit cpeie (KOCBEHHO)
XapakTepru3oBaTh BHEALEPHYIO HACIEICTBEHHOCTD 1
M3MEeHUYNBOCTD
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JlabopaTopHble 1 IpaxkTHye-
CKHe pabOThI:

Jlabopamopras paboma M 7.
«AHayma3 MyTaui y Jpo30q b
HA TOTOBBIX MUKPOIIperrapaTax»

28. 'eneTura uesoBexa
(1a)

l'enerura yesnosexa. Kapuorun
yesoBeka. OCHOBHBIE METOIBI
TeHEeTHKHU YeJIOBeKa: Ie-
HeaJIOTHYEeCKNUM, OJIM3HEeII0OBhIH,
I[UTOT€HEeTHYIECKHH,
OMOXUMUYIECKHUI, MOJIEKYJISIPHO-
reaetnuecknii. CoBpeMenHoe
oIpeeseHre TeHOTHUIIA:
IOJIHOTEHOMHOE CEKBEHUPOBa-
HHUe, TeHOTUIIMPOBAHUE, B TOM
yucsie ¢ momornsio IT1P-
ananmaa. Haciaencresennsnre 3a-
0oJIeBAHMS YeJIOBEKA: FeHHBIE
OoJie3Hu, OOJIE3HU C HACIEI-
CTBEHHOM IIPeIpacCIIOJIOsKeHHO-
CTBI0, XPOMOCOMHBIE OOJIE3HHU.
ComaTuvecKkne 1 reHepaTUBHBIE
myTraruu. CTBOJIOBBIE KJIETKH.
ITpunIMIEL 3M0pOBOrO OOpPasa
JKU3HU, TUATHOCTUKH,
OPOPUIAKTUKA U JI€USHUS
TeHeTHYeCKNX 00JIe3HeH.
Menuko-remernueckoe KOH-
CyJIbTHPOBaHMUE. SHAUCHIE Me-
JOUITMHCKOM T'eHEeTUKU B IIpe-

PackpreiBaTh comepikanme TEPMHUHOB U ITOHSITHM:
KapHUOTHUII YeJI0BEeKa, ITUTOreHeTUIEeCKUI MeTO/I,
TeHeaJIOTMYeCKUM MeTo]l, OMOXUMUYECKHUI MeTO]I,
OJIM3HEIOBLIA METOI, HACJIeICTBeHHbIEe 00JIe3HNI
(MOHOTEHHEBIE, C HACJIEACTBEHHOMN IPeIpacIoio-
JKEHHOCTBIO, XPOMOCOMHEBIE), METUKO-TeHEeTUIECKOe
KOHCYJIbTUPOBAHUE.

Ilepeuncnaarb 0cOGEHHOCTH U3YyUEHUSA T€HETUKN
YeJIOBEKAa; IIPUBOIUTE IIPUMEPHI HACIEeICTBEHHBIX
3a00JIeBAHUN YeI0BEKa, XapaKTePH30BATh METOIBI UX
HPOPUIAKTHKN; 000CHOBBIBATEH 3HAUEHIE MEIIKO-
TeHEeTUYIECKOr0 KOHCYJIbTUPOBAHUS. BEIABIATL 1
CPaBHUBATH MESKIY COO0 JOMUHAHTHBIE 1
pelleccuBHBIEe IpU3HAKHU YesioBeka. CocTaBiaTh u
aHaAJIU3UPOBATH POJIOCIOBHBIE YeJIOBEKA
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Ipodonsicerue

Tembr yporoB
¥ KOJIMYECTBO YaCOB

OcHOBHOE co/lepIraHne

[Inamupyemblie BuIBI yueOHOM
JIeITeIbHOCTH 00yJarOIIIUXCST

IOTBPAIICHUN U JICUCHUH Te-
HeTUYeCKUX 3a00JIeBAHNM Ue-
JIOBEKA.

JlemoncTpalmm:

Tabnuuve u cxemoe: «Hacie-
IoBaHme pesyc-paxropay,
«[emeTnKa TpymIIr KpoBW».
JlabopaTopHble U IpaKTHye-
CKre paboThI:

IIpaxmuueckas paboma M 2.
«CocrasiieHre 1 aHAJIA3 PO-
ITOCJIOBHBIX UeJIOBEKa»

TEMA 7. CEJIEKLIA OPTAHM3MOB. O

CHOBLEI BUOTEXHOJIOI'NU (3 )

29. Cestexius kax HayKal
u 1rportece (1d)

CesleRInst KaK HAYKA U IIPOIIECC.
3aposkIeHne ceJIeKIIUA 1
NOMECTHUKAIIA. YJeHe

H. . Basuoga o mmenTpax
IIPOUCXOKTEHUS U MHOT000pa3us
KYJIBTYPHBIX pacreruii. [lenTpsr
IIPOUCXOIKTEHUS JIOMAIITHUX
skuBoTHBIX. CopT, TIOpoAa,
IITaMM.

JlemoncTparmm:

Iopmpemui: H. V1. BaBuios.
Tabnuuvt u cxemovr: KapTa
«lerTpHI MHOTO0OpPA3HUS U

PackpriBaTs cofep:raHre TEpMUHOB U IIOHSATHIA:
CeJIeKITUs, COPT, II0POJIA, IIITAMM, JOMECTUKAIIHS, UJIH
0JIOMaITHUBAaHUE, IIEHTPHI MHOT000PA3Us U
IIPOUCXOKIEHUS KYJIBTYPHBIX PACTEHUH U SKUBOTHBIX,
TUOPUIM3AITNS, UCKYCCTBEHHBIN 0TOOD.

HaawiBaTs 1 cpaBHUBATH OCHOBHBIE 9TAIIBI PA3BUTHS
CeJIEKITUN.

Wanarars yuernue H. V. Basunosa o mieETpax
IPOUCXOKIEHNS KYJIbTYPHBIX PACTEHUH; pa3indaTh
LIEHTPHI HA KapTe MUPA, CBA3BIBATD UX
MECTOIIOJIOMKEHYE C 0YaraMy BOSHUKHOBEHUS
OpeBHEUINX ITUBUITU3AIINH.
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IIPOUCXOKTEHUS KYJIBTYPHBIX
pacrenui», «I[lopomsr qomariamx
SKUBOTHBIX», «CopTa KyJIBTYPHBIX
pacrenui». O6opydosarue:
MYJISIZRY TIJI0J0B ¥ KOPHEILIOI0B
IUKUX POPM U KYJIBTYPHBIX
COPTOB pacTeHuir; repbapuit
«CeJTbCKOX03HCTBEHHBIE
pacTeHus»

CpaBHUBATH COPTA KyJBTYPHBIX PACTEHU, TIOPOJIBI
JIOMAIITHUX KUBOTHBIX U UX JTUKUX IIPEJTKOB.
O1eHUBATH POJIb CEJIEKIINH B 00eCIIeueHun
IIPOJIOBOJIECTBEHHOM 0€30IIaCHOCTH YeJIOBEYECTBA

30. MeTonb! 1 mocTu-
SKEHUS CeJICKIIAHU pac-
TeHMni U KUBOTHEIX (1 )

CoBpeMeHHBIe METOTbI CeJIEKITHM.
MaccoBblit 1 MHIUBUIYATHHBIN
0TOOPHI B CEJIEKITUN PACTEHUM U
SKMBOTHBIX.

Orenka skcrepbepa. bimsko-
POJICTBEHHOE CKPEeIHBaHIe —
nHOpuawHT. Yucras JUHUS.
CrpeluBaHue YUCTHIX JIMHUH.
T'eTeposuc, niau rubpugHAs cUia.
Hepopcreennoe ckpernueanmie —
ayropunuur. OrnajiéHHas
TUOPUIU3ATTUS U €€ YCIIeXH.
WckyccrBenHBIN MyTareHes u
MOJIyYEHWE TIOJIUILIIOUIOB.
JlocTmsrenus cesekium
pacTeHui, ;JKUBOTHBIX U
MUKPOOPTaHU3MOB.
JlemoncTparmm:

Iopmpemuvi: 1. B. Muuypus,

I'. JI. Kapneuenko,

M. @. lBamnos.

PackpriBaTh cofepixaHre TEpPMUHOB U IIOHATHIHA:
WCKYCCTBEHHBIN 0TOOP, MACCOBHIN 0TOOP, WMH/IH-
BUIYyaJBHBIA 0TOOD, 9KCTEPhED, OJIM3KOPOICTBEHHOE
CKpeIuBaHUe, YUCTAasI JIUHUS, TeTePO3UC,
HEPOJICTBEHHOE CKPEeIINBAHNE, NCKYCCTBEHHBIN
MyTareHea, OJIUTLIIONTH.

CpaBHUBATH (POPMBI HICKYCCTBEHHOTO 0TO0OpA
(MaccoBOro M WHIUBU/IYAJIBHOI0), BUJIBI THOPUIM3ATIUN
(6JIM3KOPOICTBEHHOMN 1 OTIAIEHHOM), CIIOCOOBI
MIOJIYYEHU ST TIOJIUILIIOUIOB.

TTpuBOAUTE TPUMEPHI JOCTUKEHUN CEJIEKITUN
pacTeHU U JKUBOTHBIX
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Oxonuanue

Tembr yporoB
¥ KOJIMYECTBO YaCOB

OcHOBHOE co/lepIraHne

[Inamupyemblie BuIBI yueOHOM
JIeITeIbHOCTH 00yJarOIIIUXCST

Tabruuve u cxemot: «OTmanéHHAA
rubpuguaaims», «Paborsr
axagemuxa M. ®@. sanosay,
«Jlonummongus». Obopydosanue:
MYJISIFKA TIJI0JI0B W KOPHEILIOI0B
IUKUX GOPM U KYJIBTYPHBIX
COPTOB pPacTeHUMN.
JlabopaTopHble ¥ IpaKTHye-
cKme paboThI:

Orcrypeus «OCHOBHBIE METOIBI U
JIOCTHKEHUS CEJIEKITUN PACTEHUI
¥ JKUBOTHBIX (HA CEJIEKITHOHHYIO
CTAHINIO, IJIEMEHHYIO (hepMy,
COPTOUCIIBITATEIBHBIN YIACTOK, B
TEeILINYHOE X03AMUCTBO, Jlabopa-
TOPHUIO arPOYHUBEPCUTETA WJIA
HAYYHOIO LIEHTPA)»

31. Buorexnosiorusa kak
0TpPaCJIb IPOU3BOACTBA
(1a)

Buorexwosiorus kak oTpacib
mpou3BoyicTBa. ['eHHas nHIKE-
Hepua. DTaIlbl CO3MAHNUA Pe-
romouuanTHoi JIHK u tpanc-
MeHHBIX OpranuamoB. Kiretounas
nmkeHepus. Kirerounsre
KyJIbTYpBl. MUKPOKJIOHAIBHOE
Pa3MHOKeHUe PacTeHUH.
Kionuposanne BBICOKOIPOIYK-

PackpriBaTh comepsxaHue TEPMUHOB U IIOHSTHIA:
OMOTEXHOJIOTUs, KJIETOYHAS MHKEHePHUsl, TeHHAa T
WHIKEeHepHUs, KIOHUPOBAHNE, TPAHCTeHHbBIE
opraumuaMsel, MO (remernueckn MoguQpHUIIIPOBAHHEIE
OpTraHU3MBI).

XapakTeprn3oBaTh OMOTEXHOJIOIUAI0 KaK OTPACIb
IIPOM3BOJICTBA, OCHOBHBIE JOCTUKEHUST OMOTEXHO-
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THUBHBIX CeJIbCKOXO3SMCTBeH-
HBIX OPTaHU3MOB. DKOJIOITYe-
CKHe U 9TUYECKHe IIP00JIeMEL.
I'MO — reseTmYecKn MOIH-
dbHUIIPOBAHHBIE OPTaHU3MEL.
JlemoucTpaIIMN:

Tabnuuype u cxemor: «OObEK-
THI OmoTexHosIOTHW», «Kite-
TOYHBIE KYJIbTYPhI U KJIOHH-
poBaumue», «KoHcrpynpoBanue
U IIEPEHOC I'eHOB, XPOMOCOM»

JIOTHH B 00JIACTH IPOMBIIILJIEHHOCTH, CEJIbCKOTO
XO3SIHCTBA U MEIUIIITHBI

Ilepeunciaars u xapakTepu3oBaTh OCHOBHBIE
METObI M JOCTUKEHNS OMONHKEHEPU.
O06Cy®1aTh 9KOJOTHYECKHAE U 3TUUYECKIE ACIEeKThI
HEKOTOPBIX MCCJIeJOBAHNN B 00JIACTH OMOTEXHO-
sjorun (KJIOHUMPOBAHMS, NCKYCCTBEHHOTO OILIOJIO-
TBOPEHUSI, HAIIPABJIEHHOTO N3MEeHEeHMs T'eHOMa 1
CO3[IAHMS TPAHCIeHHBIX OPTaHN3MOB)
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11 KNACC

14 B Heaento, Bcero 34 4, U3 HNUX 24 — pe3epBHOe Bpems

Temsbr yporos
¥ KOJIMYECTBO YaCOB

OcuoBHOE CoIepiraHue

Ilrarmpyemsbie BUIBI ya4eOHOM AesTe IbHOCTH
00yJAaIOIIIXCST

TEMA 1. 9BOJIIOIIMOHHAA BMOJIOT'UA (9 u)

1. OBosTOIUA U METO/IbI €€
uayuenusa (1u)

[IpenrocbIKY BOSHUKHOBEHUS
9BOJIIOLIIOHHON TEOPUH.
OBOJIIOIIMOHHAS TEOPUA U €€
MecTo B bmosiorun. Biamanue
9BOJIIOIIIOHHOM TEOPUH Ha
pasBuTHe OMOJIOTHU U APYTHUX
HAYK.

CBHUIETe/ILCTBA 9BOJIIOINAM.
ITaneonTonmoruueckue: mocie-
JI0BATEJIbHOCTD IIOSBJICHUAA BUAIOB
B IIAJICOHTOJIOTHUECKOM
JIETOIIMCH, IIePeX0IHbIe (DOPMEL.
Buoreorpadguueckue: cxoncTso u
pasauune dayH u QIop
MAaTEPUKOB U OCTPOBOB.
OMOPHUOJIOrUUEeCKIe: CXOICTBA 1
pasImunsa aMOPHUOHOB PA3HBIX
BHUJIOB II03BOHOYHBIX.
CpaBHUTEIHLHO-aHATOMUYECKHE:
TOMOJIOTMYHEBIE, AHAJIOTUYHEIE,
PYAYMEHTAapPHbIE OPTraHbL,
aTaBu3MBL. MoJIeKy-

PackpriBaTs comepskaHne TEPMUHOB U TIOHSATHH:
9BOJIIOIHS, TTEPEXOTHBIE (DOPMBI, (PHUIIOTeHETUUECKUE
PSAOBL, BUOBI-9HIEMUKH, BUIBI-PEJITUKTEL, 3aKOH
3aPOJIBINIEBOT0 CXO/ICTBA, OMOTeHETHYIECKHUI 3aKOH,
TOMOJIOTUYHBIE ¥ AHAJIOTUYHBIE OPTAHEI,
pyAuMeHTapHbIe OPTaHbI, ATABU3MBL.

IlepeuncnaTb ocCHOBHEIE 9TAIIBI PA3BUTHUS IBOJIIO-
IIMOHHOU TEOPUH.

XapakTepru3oBaTh CBUIETEIHCTBA 9BOJIIOITHI:
IAJIEOHTOJIOTHYECKHE, Ororeorpaduyeckue,
9MOPHOIOTHYECKHUE, CPABHUTEIbHO-AaHATOMUYECKHUE,
MOJIEKYJIAPHO-0MOXUMUYECKHUE.

IIpuBoMTL TPUMEPHI TTEPEXOTHBIX POPM OPTraHU3MOB,
mroreHETUYECKUX PSIOB.

IIpuBoauTH QOPMYITMPOBKY 3aKOHOB OMOTE€HETUYECKOTO
¥ 3aPOJIBIIIIEBOT0 CXOJICTBA
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JIAPHO-OMOXUMHUYECKHE: CXOJICTBO
MeXaHU3MOB HACJIECTBEHHOCTH
¥ OCHOBHBIX META00JIMIECKAX
nyTel y BCeX JKUBBIX
opranusmos. JleMoHcTparmm:
Hopmpemoi: K. Jlunnei,

K. B. Jlamapxk, Y. Jlapsumx,

B. O. Kosanesckmnii,

K. M. Bop, O. I'exkxenn,

®. Mrwoep.

Tabruuve u cxemor: «PaszBurue
OpraHUYecKoro Mupa Ha 3emie»,
«3apOoJIBIIIN TO3BOHOYHBIX
SKUBOTHBIX», «APXEOTITEPUKCY.
Ob6opydosarue: broreorpadu-
Yeckas KapTa MUPA; KOJLIEKITHS
«@DOopMBI COXPAHHOCTH HC-
KOTIAaeMBbIX JKUBOTHBIX U pPac-
TEHUI»; BJIAKHbBIE IIPeIIapaThl
«Paseurme HacexoMoro»,
«PasBuTne JIATYIIKI»

2. Ucropust passutns
IpeJICTaBJIeHUM 00
aBoJtiortnu (149)

OBOJIIOIMOHHAS TEOPHU

Y. apsuna. [Ipeamocsuikm
BOSHUKHOBEHUS JaPBUHNI3MA.
JIBMKyIIIIE CHIIBI 9BOJTIOIIAY
Buo0B 110 JlapBuHy (M30BITOUHOE
pasMHOKeHUe IPHU
OTPAHUYEHHOCTH PECYP-

PackpriBaTs comep:kaHie TEpMUHOB U IIOHATHI:
CHCTEeMATHKA, eCTeCTBEHHBIA U UCKYCCTBEHHBIN 0T00P.
XapaxrTepru30BaTh OCHOBHBIE 9BOJIIOIIMOHHEBIE UIEH,
KOHIIETIITUN U TEOPUH; CPABHUBATD B3TJIAIbI HA BUJ 1
apostortuio K. Jluuues, #.B. Jlamapxka, Y. Jlapsuna.
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IIpoodonorcerue

Tewmsbr ypokroB
¥ KOJIMYECTBO YACOB

OcuoBHOE CoIepiraHue

Ilrarmpyemsbie BUIBI yu4e0OHOM AesTe IbHOCTH
00yJAaIOIIIXCST

COB, HeOIIpeaeJIEHHA N3MeH-
YHUBOCTH, OOpBOa 3a cyIe-
CTBOBaHUE, €CTECTBEHHEIN 0TOOD).
CuHTeTHYECKAsT TEOPUS dBO-
miorru (CTO) u e€ ocHOBHBIE
TOJIOKEHUA.

JlemomcTparum:

Ilopmpemue: K. JInuneii,

K. B. Jlamapxk, Y. JlapBum.
Tabnuuwbe u cxemor: «Ilomysmsimmm,
«Kapra-cxema mapiipyra

Iy TeIIeCTBUS

Y. Jlapsuua», «@opMbl 60pbOEI 3a
cymiectBoBaHue», «EcrecTBeHHBIN
or6op», «MHOrooOpasue copToB
pacrenuin», «MHoroobpasue 1mo-
POJT SKMBOTHBIX»

OuenuBars BriIay JIuHHEsS B pa3BUTHE CUCTEMATUKHA 1
00BACHATD IPUHITAIL OMHAPHONM HOMEHKJIATYPHL.
XapaKkTepu3oBaTh COIEPRAHNe U 3HAUCHNE
sposnonmonHon Kouuenmun K. B. Jlamapka.
OLleHUBATE €CTeCTBEHHO-HAYYHBIE U COIIMAJILHO-
9KOHOMUYECKHE IPEINOCHLIKNA BOSHUKHOBEHUS
aBoTIOIIMOHHON Teopuu Y. JlapBuna.

PackpriBaTh comepsxanue 9BOIIOIIMOHHON TEOPUI
Y. JlapBuHa; cpaBHUBATDH HEOIIPEAEJIEHHYIO 1
OIpeIeIEHHYI0 H3MEeHYNBOCTD, €CTEeCTBEHHBIN 1
HCKYCCTBEHHBIN 0TO0ODP, (DOPMEL OOPLOEBI 3a Cyliie-
CTBOBAHUE.

OmnuceIBaTh IIOJIOKEHUA CHHTETUYECKOM TeOpHU
apostoriun (CTO) u 00bsaCHATE eé 3HaveHne It
OuoJstoruu

3. Bun: kpurepuu u
crpykrypa. [lomyssiims
KaK aJIeMeHTapHas
enuHNITA Buga (2 u)

MurpossoJtiorius.

Ilomymsamusa kak equHUIA BUAA 1
apoJtoruu. JlemoucTparmm:
Tabnuype u cxemor: «Ilomynsaimm»,
«MyTarmonHas H3MEHYHBOCTHY,

PackpriBaTh comepsranme TepMUHOB U TTOHSITHIA:
MUKPOIBOJIIOIINA, BUJ, KPUTEpUU BUIA, apea,

TOITY JISIHS, TeHO(OH T, MyTAI[UN, KOMOMHAIIMN TeHOB.
XapakTepr3oBaTh BUJI KAK OCHOBHYIO CHCTEMATH-
YECKYIO eIMHUILY U IEJIOCTHYI0 OMOJIOTUYECKYIO
CHUCTEMY.
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O6opydosarue: MUKPOCKOTI,
Mukpotnpenapar «J[posodura»n
(HopMa, MmyTaiuu POPMEL
KPBLIbEB U OKPACKU TeJIa),
Mogestb-anmnkanus «Ilepe-
KPECT XPOMOCOM.
JlabopaTopHble 1 IpaxkTHye-
CKme paboThI:

Jlabopamopnas paboma M 1.
«CpaBHeHHe BHJIOB 110
MOPGOTOTTIECKOMY KPUTEPUION

Brinensats kpurepun Buma (Mopd0oIOTHUUECKUI,
dpusmosIornvecknit, OMOXUMHUIECKUMA, TeHETHYECKHI,
9KOJIOTUYECKUI, reorpaduuecKrii) U IPUMEHSITh
KPUTEPUH JIJI OITUCAHUS KOHKPETHBIX BUJIOB.
XapakTepr3oBaTh MOIIYJISIIAI0 KaK CTPYKTYPHYTO
eIMHUILY BUJA ¥ 9BOJIIOITHUH.

OnuchBaTh HOIYJISIIHAIO 110 OCHOBHBIM ITOKA3aTeJIsIM:
€OCTaB, CTPYKTypa

4. JIBusky1me CHIIBI
(samemenTapHbIe PaKTO-
pbI) 9BosTROITAM (14)

JlBmkyrue cuitst ((paxTophI)
9BOJIIOITUY BUJIOB B IIPUPOJIE.
MyranmoHHBI IIpoiiece u

KOMOMHATHUBHASA N3MEHUYNBOCTD.

Iomy Ao HbIe BOJIHEBI U
npeiid resos. Msomamma n
murparud. JleMoHcTpamm:
Tabnuupe u cxemor: «JIBrayIe
CHJIBI 9BOJIIOIIAI»

PackpriBaTh comep:raHue TEPMUHOB W IIOHATHIMA:
KOMOMHATUBHASA N3MEHUNBOCTD, MyTALIUN, MyTa-
LMOHHEIN IIPOLIece, MOy IAIIMOHHBIC BOJIHEL, Apeiid
TeHOB, N30JIALUS, MATPALIANA. XapaKTepu30BaTh
aJieMeHTapHbIe (DAKTOPHI 3BOJIIOIIAHN: MYTAIIMOHHBII
porece, KOMOMHATABHAA U3MEHYNBOCTD,

MOy JIAIMOHHBIE BOJIHEL, Apeii TeHoB, N30JIAIIs,
MUTPALH.

VeraHaBauBaTh IPUUYUHHO-CIEICTBEHHEIE CBA3N
MesKy MeXaHU3MOM U Pe3yJIbTATOM JIeHCTBUS
JIBUIKYIIAX CUJI (9JIEMEHTAPHBIX PaKTOPOB) 9BOJIIOIINHA
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IIpoodonorcerue

Tembr yporoB
¥ KOJIMYECTBO YaCOB

OcHOBHOE cofiepsKaHue

Ilirarupyembre BUABI yueOHOM
JIeATeIbHOCTH 00yJatoIIUXC

5. EcrecTBeHHBII 0TOOD
u ero gopmer (1 )

EcrectBennsrit otbop — Ha-

HPABJISIONIUHA (DAKTOP IBOJIIOIIIH.

DopMBI eCTEeCTBEHHOT0 0TOOpA.
JlemoHcTpaim:

Tabnuub u cxemor: «Ecre-
CTBeHHEIN 0TO0p», «Bopnba 3a
CYIIIECTBOBAHUE»

PackpriBaTs comepskaHne TEpPMUHOB U TIOHSATHH:
ecTeCcTBeHHBIN 0TOop, bophda 3a CcylllecTBOBAHUE.
OnuchiBaTh MEXaHU3M JIEHCTBUS €CTECTBEHHOTO
orbopa. XapakTepu3oBaTh (DOPMEI €CTECTBEHHOTO
orbopa (IBUKYIINIA, CTAOMIN3UPYIOIIUMA, THU3PYII-
TUBHBIN) U CPABHUBATE UX MEKIY COOOM.
XapakTepusoBaTb 60pb0y 3a CyIeCTBOBAHHE U
CpaBHHUBATH €6 BUALI (MEKBUI0BAS, BHYTPUBUIOBAS,
Oopnba ¢ HeOJIATOMPUATHBIME (PAKTOPAMU BHEIITHEN
Cpeibl)

6. PeaysipTaTs! aBoJtio-
ITAH: TIPUCITIOCO0JIEH-
HOCTBH OPTraHU3MOB U
BugoobpasoBanue (1 )

ITpucrioco61eHHOCTH OPraHU3MOB
KaK Pe3yJIbTaT 9BOJIIOIUU.
[Tpumepsr mpurcocobIeHwml y
Opra"Hu3MoB. ApoMop- 036l 1
unuoanganranuu. Bung u
BumooOpasoBanne. Kpurepun
Buga. OcHoBHBIE POPMBI
BUI000pa30BaHUA: Teorpadu-
YecKoe, 9KOJIOTHIECKOoe.
JlemoHcTparmm:

Tabnuuwvt u cxemoe: «IIpucmo-
CO0JIEHHOCTh OPraHU3MOBY,
«['eorpaduuecroe Bumo06paso-
BaHUE», «IKOJIOTUUECKOE BU-
J1000pa3oBaHMeE ».
Ob6opyoosarue: KOJLJIEKITAS
«[IprMepsl 3aIUTHBIX TIPHU-

PackpriBaTh comepsraHue TEPMUHOB M TIOHSATHIA:
IIPHUCIIOCO0IEHHOCTD, IIOKPOBUTEILCTBEHHAS U
IIpeJI0CTEePeramInas OKpacka, MaCKHPOBKA,
BUI000pa3oBaHUeE.

OnuchBaTh MEXaHU3M BO3HUKHOBEHMUS ITPHUCIIO-
cO0JIEHUH Yy OPTaHU3MOB.

BbIABIATE 110 M300paskeHUAM, HA JKUBBIX U
(bukcrpoBaHHBIX MIperapaTax IPUMEPEI ITPUCIIO-
COOJIEHHOCTH PACTEHUN U YKUBOTHBIX K YCJIOBASAM CPEIbI
00MUTaHU, TOKA3HIBATH OTHOCATEJIHHYIO
1eJ1ecO00Pa3HOCTh IIPUCIIOCOOIeHI. XapaKTepru30BaTh
CII0CO0BI M MEXaHU3MBI BHI000PA30BAHUS; OIMCHIBATH
¥ CPABHUBATH OCHOBHBIE (DOPMBI 9KOJIOTUYECKOTO U
reorpaduIecKoro BUA000pa30BaAHUI
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CITOCOOJICHUM Y KMBOTHBIXY;
KOJIJICKIIMSA HACEKOMBIX C Pas-
JIMYHBIMYA TUIIAMU OKPACKH;
Ha00p ILJI00B U CEMSIH.
JlabopaTopHble 1 IpaxkTHye-
CKHe pabOThI:

Jlabopamopras paboma M 2.
«Ormucanue IpUCIOCOOIEHHOCTH
OpraHmn3Ma 1 €é OTHOCUTEILHOI0
xXapaxrepa»

7. HampaByieHus u 1ry-
TH MaKpPOoBoIonuu (2
)

MagxpoaBoutroriyst.

DopMBI 3BOJTIOLUAN: (PHUIIETH-
Jeckast, IUBepreHTHas, KOH-
BepreHTHAas, IIapaJuiesibHasd.
HeobpatumocTs aBosOIMN.
ITpoucxoskmeHue oT Hecreua-
JIM3UPOBAHHBIX IIPETKOB.
IIporpeccupyromas crerua-
nusanusa. AranTuBHas paau-
arys.

JlemoHcTparmm:

Hopmpemawi: A. H. CeBepiios.
Tabnuupbt u cxemovl: «Apo-
Mopdossm, «nuoagarrra- mmm»,
«O01as meremepaiius ».
Ob6opydosarue: mogennb «Oc-
HOBHBIE HAIIPABJICHUA 9BOJIIO-
IIUn»; 00bEMHAA MOJIEJIb
«CTpoeHue roJI0BHOTO MO3ra
IO3BOHOYHEIX)»

PackpriBaTh comepsranue TEpPMUHOB U TTOHSITHI:
MAaKpOIBOJIIONUs, PUIOTeHEe3, OMOJIOTHYECKUIT IIPOTPece
u perpecc, apoMopdo3, UIN0aTaIITaIlns, 001IIast
JleTeHepalus, aJalTUBHAs paTuaIius.
XaparTreprn3oBaTb )OPMBI 9BOJIIOIHAH.

Beisisiisite apomopdo3sr 1 uamoamanTanuu y pacTeHui
¥ YKUBOTHBIX.

CpaBHUBATH OMOJIOTHYECKUH IIPOTPECC U OMOJIOTH -
4ecKUi perpecc, apoMopdo3, UIN0aJaITAIIAI0 U 00IILYO
JlereHepaIuio.

BeIsBIATE B3aMMOCBSI3N MESKIY IIyTAMU U
HAMIPABJIEHUSIMU dBOJIIOIUN Y PACTEHUHN U KUBOTHBIX
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IIpoodonorcerue

Temb! ypoKOB 1
KOJIMYECTBO YaCOB

OcHOBHOE cofiepsKaHue

[Imanupyembie BUABI yueOHOM
JIeATeIbHOCTH 00yJatoIIUXC

TEMA 2

. BOBHUKHOBEHUWE 1 PASBUTHUE KN3HM HA SEMJIE (9 q)

8. Wcropus sKu3HN HA
3emiie 1 MeTOIBI eé
H3ydeHus. ' mroresn:
IIPOUCXOMKICHU JKU3HI
Ha 3emute (2 1)

JloHayuHsle IIpe/icTaBJICHUS O
3aposkaenun xus3au. Hayunsie
TUIIOTE35I BOSHUKHOBCHUS
JKM3HY Ha 3eMire: aOnoreHes u
HAHCIIEPMUS. XUMUYIECKAT
sBoJIIOIUA. AOMOreHHBII CUHTE3
OPraHUYECKUX BEIIEeCTB U3
HEOPraHUYECKUX. JKCIIePUMEH-
TaJIbHOE OATBEPIKICHIE XU~
MHYeCcKoi sBoJronmn. Havamnn-
HBIE 9TAIIbl OMOJIOITYECKOM
spostoruu. ['nnoresa PHK-
mupa. QopMuposaHue MeM-
OpaHHBIX CTPYKTYP U BO3HUK-
HOBEHUe IIPOTOKJIeTKHU. IlepBhie
KJIETKM U UX 9BOJIIOLUS.
DopMuUpPOBAHKE OCHOBHBIX TPYIIIT
SKUBBIX OPTaHU3MOB.
JlemoncTparmm:

ITopmpemoi: ©. Penn,

JI. Tlacrep, C. Muiep,

A. . Onapumy, I'. IOpu. Tabruyw:
u cxemol: « BosHUKHOBEHIE
CosnreuHnoi cucreMu, «Passurue
opraHuve-

PackpriBaTs coepsraHue TEPMUHOB M TIOHSATHIA:
KpearoHn3M, a0uoreHes, BUTAJIN3M, [IAHCIIEPMUS,
0mM011093, KoaIepBaThl, IPOOMOHTHI, CHUMOMO- TeHe3.
XapakTepusoBaTh METO/IbI U3yUEHUS UCTOPUYIECKOTO
IIPOILIIOr0 3eMJIH.

ITepeuncaaTs OCHOBHBIE 3TAIIBI XUMUYECKON U
GMOJIOTUYECKOM 9BOJTIOIUM.

WamaraTs comepaxaHue TUIIOTE3 U TEOPUA BOSHUK-
HOBEHW 'KU3HA Ha 3eMiie (KpealrlnoHu3Ma,
CaMOTIPOU3BOJIHLHOTO 3aPOKIEHUA (CIIOHTAHHOTO),
naucrepmun, rurnore3sl PHK-mupa).

OmuceiBaTth okcmepumentsl C. Mustepa u

I'. IOpu 1o mosty4eHn o OpraHMYeCcKUX BEIIECTB U3
HEOPTraHUYEeCKUX IIyTEM aOMOreHHOTO CHHTE3a
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croro Mmupa», «Pacturensuas
riaeTra», «KuBoTHAaa KiIeTKaY,
«[IpokaproTryecKkas KJIeTKa»

9. OCHOBHEIE 9TAIIEI
9BOJIIOIIUH OPIaHUIECKOTO
Mupa Ha 3emiie, pa3BUTHE
JKU3HU II0 9paM 1
mepuonam (2 1)

Passurne susum Ha 3emute 1o
opam u mmepuogam. Karap- xeii.
Apxelickas ¥ IIpoTepo30cKast
apsr. [lameosoiickas apa u eé
HepPUOIEI: KEMOPUNCKIUIMA,
OPJIOBUKCKUH, CUITYPUHCKUH,
JIeBOHCKU, KAMEHHOYTOJILHEIN,

nepmcrnii. Mesosoiickas apa u eé

TIePUOJIBI: TPUACOBBIH, IOPCKUM,
MEJIOBOM.

Kaitnosoiickas spa u eé me-
PHOIBI: ITaJIEOT€HOBHIH, HEOo-
TeHOBBIN, aHTPOIIOTE€HOBHIN.
XapakTeprucTUKa KInMaTa 1
Te0JIOTUYECKUX IIPOIIECCOB.
OCHOBHBIE 9TAIIBI 9BOJIIOIIAI
PACTUTEJILHOTO U KUBOTHOTO
mupa. Apomopd03sl y pacTeHuin
u sxnBoTHEIX. [losgBiIeHume,
paciiBeT u BEIMHpAHUE TPYIIIT
JKUBBIX OPraHU3MOB.
JlemoucTparum:

Tabnuupvt u cxemor: «Passurue
OPraHUYECKOTO MUPa»,
reoXpPOHOJIOrIYeCcKass Ta0IIIA.

PackpreiBaTh comepskaHme TEPMUHOB 1 IIOHSTHHA: 30H,
apa, Iepuo, apoMopdO3kl, HANOATANTAIINN. SHATH
0CJIeJ0BATEJIbHOCTD J0HOB: KaTapxei, apxei,
POTEPO30i, PaHepPO30it; op: apxeicKas,
IPOTepPO30HCKasi, ITaJIe030MCKasd, Me3030MCKasd,
KaMHO30MCKAasT; IePHOJIOB: KeMOPUUACKHMA, OPIO0-
BUKCKUH, CHIIypUNCKUHN, TeBOHCKUH, KAMEHHO-
YTOJIbHBIHN, TIEPMCKUM, TPUACOBBIN, IOPCKUHM, MEJIOBOH,
TaJIeOTeHOBBIA Y HEOT€HOBBIHN, aHTPOIIOTEHOBBIN.
XapaKTepr30BaTh OCHOBHBIE COOBITHS B PA3BUTUHN
OPraHUYECKOT0 MUPA I10 3paM U IIePHUoJIam
Te0JIOTUYECKON UCTOPHUH; dTAIIBI PA3BUTHUS PACTH-
TeJILHOTO U sKUBOTHOTO MHUPA.

BeimesnsTs riaBable apoMOpPO3El Y pACTEHUN U
SKUBOTHBIX.

CpaBHUBATE MeskIy CO00I IIpe/ICTaBUTeNeH
CHCTEeMAaTUYECKUX TPYII OPTAHU3MOB, BBIIBJISATH Y€PTHI
YCIIOKHEHUS U IIPUCIOCOOIEHHOCTH K YCIOBUAM KU3HUA




IIpoodonorcerue

Temb! ypoKOB 1 ILirarnpyembre BUABI yUeOHOI
OcHoBHOE coflepsxaHue
KOJIMTIECTBO 4aCOB IeSITeIHHOCTH 00yJIa0IIHXCs

Ob6opydosanue: Komnerysa
«@DOpPMBI COXPAHHOCTH UCKO-
IIAaeMBIX YKUBOTHBIX W PACTEHUH ».
JlabopaTopHble 1 IpaxkTHye-
CcKme paboThI:

IIpaxmuueckas paboma M 1.
«Mayuenne nckomaemMbIx
0CTATKOB PACTEHHUU U YKMBOTHBIX
B KOJUIEKITUAXY. DKCKYPCUA
«OBOJIIOIKSA OPraHUIECKOro MUPa
Ha 3emuie»

(B eCcTeCTBEHHO-HAYYHBIN WJIA
KpaeBeIuecKuil My3eii)

10. CoBpemenHas cu- PackpriBaTh comep:raHue TEPMUHOB W IIOHATHMA:
cTeMa OPraHUYECKOTO| CHCTEeMATHKA, NCKYCCTBEHHAS U eCTeCTBeHHA
mupa (1a) Cucrema opranmveckoro Mmupa KJaccuduraIys, OnHapHasi HOMEHKJIATYpa, ITPUHITAT
KaK OTpaskeHne 3BOJIIOINMN. HepapXITHOCTHL.
OcHoBHBIE CHCTeMATHIECKHE XapaKTepu30BaTh COBPEMEHHYI0 CHCTEMY OPTaHH-
TPYIIIEL OPTAHU3MOB. TeCKOTO MHEpa
JlemoHcTparmm:

Tabnuube u cxemor: «CoBpeMeHHAT
CcHCTeMa OPraHUYeCKOTO MUPa»

ewwedJodu senhoged seHdawnd|]

11. OBoJOIUAS 4YeJIOBEKa PackpreiBaTs comepixanme TEpMHUHOB U IIOHSTHM:

(amTpoOmOreHe3) Opomonys ye0Bexa. AHTPO- AHTPOIIOJIOTHSI, AHTPOIIOTEHEe3, YeJIOBEK Pa3yMHBIH

(1) IoJIorus Kak Hayka. Passurne (Homo sapiens), mpsaMoxoskIeHNe, BTOPas CUTHAJIbLHAS
IIpelCTaBIeHUN O IIPOKC- CcHCTEMA.

XOKIeHNN JyesoBeka. MeToast
M3yJeHNUs aHTPOIOreHe3a.
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CxojicTBa M pas3Inymsd YeJIOBeKa
u sxkuBOTHEIX. CHrcTemMaTryecKoe
MOJIOYKEHUE YeJIOBEKa.
Jemoucrparimm:

Iopmpemo:: Y. Jlapsun. Tabnuup:
u cxemol: «CpaBHEHHTE
AHATOMUYECKUX UYePT CTPOEHUS
YeJI0BeKa U YeJIOBEKOOOPAa3HBIX
06e3bsam». O6opydosarue: CIETIKA
WJIN U300pakeHIusI KAMEeHHBIX
OpYyuii IePBOOBITHOTO YEJIOBEKA:
KaMHH-YOIIIePhI, pyouia,
CcKpebIa

IlepeuncaaTs 3aaun aHTPOIIOJIOTUH, ITATIBI
CTAHOBJIEHUS U PA3BUTHUS IIPEJICTABICHUNA O
MIPOUCXOIKIEHUY YeJI0BEKA.

M3narats 0OCHOBHBIE TIOJIOKEHUST TEOPUU

Y. JlapBuHa, KPpUTHUIECKHU OIIEHUBATH HEHAYYHYIO
UHQPOPMAIIHIO O IIPOUCXOKICHUN YeJI0BeKA.

3HaTh cucreMaruyeckoe mosokenne suaa Homo
sapiens, ePeYUCIATH €r0 MOPAOIOr0-aHATOMIYECKUE
MIPU3HAKHU PA3HOTO YPOBHS (THII, KJIACC, OTPST U JIP.).
YcraHaBIMBATE YePTHI CXOJCTBA M PASJIMYUHI YeJIOBEKA
¥ KUBOTHBIX.

OOBSICHSTD U OIEHUBATH 3HAYEHUE HAYYHBIX 3HAHUMI O
IIPOUCXOIKTEHUN YEJIOBEKA JIJIsI IOHUMAHUS MeCcTa u
POJIH YesIoBeKa B IIPUPOJIe

12. JIBmakyIiire cuIb
(dbarTopsr) auTpOIIOTE-
He3a (1u)

JlBmkymue cuitst ((paxkTophI)
auTpornoreresa. Haciencreennas
M3MEHYNBOCTH Y €CTECTBEHHBIN
ot6op. OOIecTBeHHBIN 00pa3
SKM3HU, U3TOTOBJIEHUE OPYIAI
Tpy/1a, MBIIIIJIEHUE, PeUb.
JlemoncTparmm:

Tabnuube u cxemor: «CpaBHEHHTE
aHATOMUYECKUX YePT CTPOEHMUST
YeJI0BeKa U YeJIOBEKOOOPA3HBIX
00e3baHY,

«OCHOBHBIE MeCTa TaJIE0HTOJIO-

PackpriBaTs comep:raHre TEpMUHOB U IIOHSATHIL:
daxrTopsr aHTPOIIOTEHE3A, TPYIIIIOBOE COTPYIHUIECTRO,
peub, OpyaUiHAS JeATeIbHOCTD, II0JIUMOP(HI3M.
XapakTepru3oBaTh IBUIKYIIIHE CUIIEI ((haKkTOpbI)
aHTPOIIOTeHe3a: OMOJIOTUYECKUE U COITUAIbHEIE,
CPaBHUBATH UX MEKIY CO00
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IIpoodonorcerue

Tembr ypOKOB U
KOJIMYECTBO YaCOB

OcHOBHOE cofiepsKaHue

Ilirarupyembre BUABI yueOHOM
JIeATeIbHOCTH 00yJatoIIUXC

TMYECKUX HAXOJO0K IIPEITKOB
COBPEMEHHOI0 YeJIOBEKa.
Obopyodosarue: MyJISTKA
«IIponcxoskaenne yesoBexka»
(GrocThHI aBCTPAJIONIUTEKA, IIH-
TeKaHTPOIIa, HeaH/IepTaJiblia,
KPOMAHBOHIIA)

13. OcHOBHEBIE cTaIUN
aBoJIIoIIMY yessoBeka (1
)

OCHOBHBIE CTATUN U BETBU
9BOJIIOIMY YeJIOBEKA: aBCTpa-
JIOTIUTEKH, YeJIOBEeK yMeJIbIi,
YesroBeK IPAMOXOISAIITAH,
YesioBek HEAHIEPTATIBCKUHT,
YeJsioBeK pa3yMHBIN COBpe-
mennoro tuma. Haxoaku uc-
KOIIA€MBIX OCTATKOB, BpeMsI
CyIIleCTBOBAHUs, 00JIaCTh pac-
poCTpaHeHusI, 00bEM TOJIOBHOTO
Mo3ra, 00pas JKU3HU, OPYIUIL
Tpyna.

JlemoHcTparmm:

Tabruywvt u cxemot: «OCHOBHBIE
MeCTa MaJIeOHTOJIOTHUECKUX
HAaXOJIOK IIPEIKOB COBPEMEHHOT0
JesioBeKay, «JIpesHeiinme
JIIOIA,

«JIpeBHme srogm», «IlepBrie
COBPEMEHHBIE JIOJID.
Obopyodosarue: MYJISTKA
«IIponcxoskienne yesoBexa»

PackpsiBaTh conmepsxanme TEpMUHOB U TTOHSITHI:
aBCTPAJIOIIUTEK, YEJIOBEK YMEJIbIN, YeJIOBEK
IPAMOXOJIAIINY, HeaH/IePTaIel], KpOMaHbOHETI,
HEOJIUTUYIECKAST PEBOJIIOIHS, IIEPBOOBITHOE UCKYCCTBO.
XapakTepru3oBaTh U CPABHUBATH MEKIY COOOM
OCHOBHBIE CTATUU IBOJIIOIIUY YEJIOBEKA: XPOHOJIO-
TUYEeCKUH BO3PACT, apeaJl PacIrpocTpaHeHus , 00bEM
TOJIOBHOTO MO03ra, 00pas yKU3HU U OPYIUS TPYIda
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(GrocThI aBCTPAJIONIUTEKA, IIH-
TEeKaHTPONa, HeaHIepTasIblia,
KPOMAHBOHIIA); CIEITKN WJIN
U300paKeHns KAMEHHBIX OpYIUi
IepBOOBITHOIO YeJIOBEKA: KAaMHU-
Jommepsl, pyousia, ckpeda

14. YenoBedeckue pacel
¥ IIPUPOIHBIE
ajarrranuu yegopera (1

4)

Yemoseueckue pacel. OcHOBHBIE
0OJIbIIINE PACKHL: €BPOIICOUIHAS
(eBpasuiickas), Herpo-
aBcTpasionIHast (IKBATOPUAIID-
Hasl), MOHTOJIONIHAs (a3MaTCKO-
aMepuKaHCKas). depTor
IPUCIIOCO0JIEHHOCTH
peICTaBUTEIIEH YeJI0BEUECKUX
pac K yCJIOBHUSAM CYILECTBOBAHUI.
EnuncrBo yesioBeueckux pac.
Kpurura pacusma.
JlemoHcTparmm:

Tabnuuve u cxemor: «9esiose-
YecKHe packD

PackpsiBaTs comepikaHue TEPMUHOB U ITOHSITUN: PACHL,
pacoreHes, COIUAI-TaPBUHU3M, PACU3M, METUCAIIN.
XapakTepna3oBaTh M CPABHUBATE MIPEJICTABUTEIEH
YeJIOBEUECKUX PAC, PACKPHIBATH IPUINHBI 1
MeXaHU3MBI PACOTe€He3a, IePeYNCIIATh U IIPUBOIUTE
MIPUMEPHI IIPHUCITOCOOTIEHHOCTH YeJI0BeKa K YCIOBUAM
CPeJIbl, IPUMEPHI ITPHUCITOCOOUTETHEHOTO 3HAYEHMS
PACOBBIX TPU3HAKOB.

JloxrasbiBaTh equaCcTBO Buna Homo sapiens, HaydHyT0
HECOCTOATEJILHOCTh PACOBBIX TeOpUM, uaei
COITMAILHOTO TapBUHU3MA U PacH3Ma

TEMA 3. OPTAHU3MBI 1 OKPYHAIOIMIAA CPEJIA (5 u)

15. Dxrosiornsa Kak Ha-
yka (1 1)

OKoJIorud Kak HayKa. 3aJadu 1
pasmestsl oxooru. MeTo bt
9KOJIOTUYECKUX HCCJIeTOBAHMIM.

PackpreiBaTs comepskanme TEpPMUHOB U ITOHSATHIHA:
9KOJIOTH S, II0JIeBbIe HAOJIIOeHNS, OKCIIEPUMEHTHI,
MOHUTOPHUHT OKPY:KAIOIIEH Cpeibl, MOJIeITMPOBaHUE,
9KOJIOTHYECKOE MUPOBO33pEHUE.
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IIpoodonorcerue

Tembr yporoB
¥ KOJIMYECTBO YaCOB

OcHOBHOE cofiepsKaHue

Ilirarupyembre BUABI yueOHOM
JIeATeIbHOCTH 00yJatoIIUXC

OKO0JIOrMYeCKOe MUPOBO33PEHIE
COBPEMEHHOI0 YeJI0BEeKa.
Jemoucrparimu:

Iopmpemo:: A. I'ymGosbr,

K. ®. Pynse, O. I'exkken.
Tabnuuyvt u cxemvl: KapTa
«[Ipupogubie 30HEI 3eMIn»

IlepeuncasaTs 3amayun oKOJIOTHH, €€ pPa3Iesibl U CBSI3H C
OpYyTUMU HAYKaMU.

XapakTepr3oBaTh METOIBI IKOJIOTUYECKUX HCCIIe-
ITOBaHUI

16. Cpexbl oouTauus u
aKoJIOrrUecKre PaKTo-
per (1 9)

Cpensl 00UTAHUS OPTaHU3MOB:
BOJHAS, HA3€MHO-BO3/yIITHASI,
TOYBEHHAS, BHYTPH-
OpraHu3MeHHAas.
OKostorudeckne PaKTopPbL.
Kitaccuduramus sxosormuecknx
daxTopoB: abHOTHUECKHE,
OMOTHYECKHE U AHTPOIIOTeHHEIE.
JleficTBUE 9KOJIOTUYIECKUX
¢aKTOPOB HA OPraHU3MEL.
JlemoHcTparmm:

Tabnuuyp u cxemor: «Cpebr
00MUTAHUST OPTAHU3MOB»

PackpriBaTs comepskaHmre TEpPMUHOB U IIOHATHHI: Cpeaa
00UTaHUS, OKOJIOTHYECKHEe (DAKTOPEI, OMOJIOTMIYEeCKUI
ONITUMYM, OTPAHUYHBAIOIIHN (JIMMATHPYIOIITHIT)
daxrop.

XapakTepusoBaTh YCJIOBUS CpeJ OOUTAHUS
OPraHU3MOB; KJIACCU(MHUIIMPOBATEL U XapaKTePHU30BaATh
QKOJIOTHYECKHE (PAKTOPHI: A0MOTHYECKHe, OMOTHYECKIE
¥ QHTPOIIOTeHHBIE.

OnuchBaTh IeMCTBHE 9KOJOIHNYECKUX (PaKTOPOB Ha
OpPraHU3MBI.

XapaxTeprn3oBaTh 0COOEHHOCTH CTPOEHUS 1
SKM3HEIeATEIbHOCTA PACTEHUN U JKUBOTHBIX PA3HBIX
cpen obuTaHMA

17. Abuoruueckue
daxropsr (14)

AbGuoruueckue QpaKTOPHL: CBET,
TeMIIePaTypa, BIAMKHOCTD.
DoTOIIePUOIU3M.
IIpucriocobiieHns Opraiu3MoB K
JIeHCTBUI0 a0MOTHYECKUX

PackpoiBath cofepskanyie TEPMUHOB U TIOHATHAN:
abuoTrueckre paxrTopsl, (poTomeproqu3M, O10I0-
TUYECKHE PUTMBL.

AnanuaupoBaTh IeMCTBHE CBETA, TeMIIEPATYPHI,
BJIAKHOCTH HA OPTAHMU3MBI U IPUBOJNATH IIPHUMeE-
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daxropos. Bruosornueckue
PUTMBL.

JlemoncTparmm:

Tabnuube u cxemor: «DoTo-
TIePUOTA3MN.

JlabopaTopHble 1 IpaxkTHye-
CcKme paboThI:

Jlabopamopras paboma M 3.
«Mopdomoruyeckne 0co0eHHOCTH
pacTeHul U3 Pa3HBIX MECT
00UTAHUSD.

Jlabopamopras paboma M 4.
«Brusuwue ceera Ha pocT U
pas3BUTHE YePEHKOB KOJIeyca»

PBI IIPUCITOCOOIEHHOCTH OPTraHU3MOB.
IIpoBoguTs GuosIOrHUecKme HAOIIOMeHUT U 0DOPMIISTE
pe3yIbTaThl HPOBEIEHHBIX HAOIIOMeHIA

18. bwuoruueckue
TophI (14)

dax-

Buornueckwre darropsr. Bumsr
OMOTUYECKUX B3aUMOIEMCTBUIMA:
KOHKYPEHITHS, XUIITHUIECTBO,
cuMOM03 1 ero POPMHI.
ITapasuTnam, Koomepaius,
MYTyaJin3M, KOMMEHCAIU3M
(KBapTHUPAHCTBO, HA-
XJIeOHIYeCcTBO). AMeHcaIu3M,
HelTpaansM. 3HadeHue 0uo-
THYECKUX B3aMMOOEHCTBUH JIJIsI
CyIIeCTBOBAHUS OPTraHU3MOB B
IPUPOITHEIX COOOIIECTBAX.
JlemoncTparum:

Tabnuuwve u cxemor: «IIumesnie
eI

PackpeiBaTh comepskanme TEpPMUHOB U ITOHSATHIHA:
oroTHUecKkre (paKTOPhI, XUIHNYECTBO, IIapa3uTH3M,
KOHKYPEHIINS, MyTyaJIn3M, CAMOM03, KOMMEHCAJIU3M,
HaxJIeOHUYECTBO, KBAPTUPAHCTBO, AMEHCAJIN3M,
HeHTpaJIU3M.

XapakTeprn3oBaTh OMOTHYECKHE (DAKTOPBI U BUIHI
B3aMMOOTHOIIIEHUHA MKy OPraHu3MaMU; IIPUBOIUTH
IpHUMePhI B3AUMHOM IIPHUCIIOCOOIEHHOCTH OPraHU3MOB.
CpaBHUBATH Me Iy COO0M BUIBI OMOTHYECKUX
B3aMMOJIeICTBUYA OPTaHU3MOB
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IIpoodonorcerue

Tembr ypoKOB U
KOJIMYECTBO YaCOB

OcHOBHOE co/lepIraHne

[Imarupyembre BUABI yaeOHOM
JIeITeIbHOCTH 00yJarOIIIXCST

19. Dxosornueckue xa-
PAKTEePUCTUKY BUIA U
morryauu (14)

OKoJIOTHYECKH e XapPaKTEePUCTUKN
oy Jistriun. OCHOBHBIE
TIOKA3AaTeJIH IOy AN YUC-
JIEHHOCTbD, IIJIOTHOCTD, POYKIA-
€MOCTb, CMEPTHOCTb, IIPUPOCT,
vurparmsd. Jlunamuka
UYMCJIEHHOCTHY TIOITYJISIIIAH U €€
PeryJIsIus.

JlemoncTpaimm:

Tabnuuve u cxemor: «llomymsiimm,
«3aK0HOMEPHOCTH POCTa
YHCJIEHHOCTHU TIOITY JISITAY
UHQY30PUHU-TYPETHKID.
JlabopaTopHuble U IpaKTHIye-
CKre paboThI:

Ilpakxmuueckas paboma M 2.
«ITofcuéT IITOTHOCTY IOy JISTTHAIA
Pa3HBIX BUIOB PACTEHUI»

PackpriBaTh coepiranue TEPMUHOB U TIOHSITHIL:
TOILYJIAIUSA, YACJIEHHOCTD, IIJIOTHOCTD, POYKIaeMOCTh,
CMEepPTHOCTD, IIPUPOCT, MUTPAITUS, TUHAMUKA
YUCJIEHHOCTH TOIYJIAIUH.

XapakTeprn3oBaTh OCHOBHBIE TIOKA3ATEJIH U
9KOJIOTUUECKYIO CTPYKTYPY HOILYJIAIIUU; OIIUCHIBATD
MeXaHMU3MBbl PeTyJIAIUN YUCJIEHHOCTH HOIYIAITUN

TEMA 4. COOBIIECTBA 1 3KOJIO

I'MYECKUE CUCTEMBI (9 u)

20. CoobirecTBa opra-
Hu3MOB (14)

Coo00111€CTBO OPraHU3MOB —
omoreHos. CTpyKTypsI OHoIIE-
HO3a: BUI0BAs, IIPOCTPAH-
cTBeHHAasd, Tpopuyueckas (mu-
meBas). BUIbI-TIOMUHAHTHI.
Ces3u B OHOIIEHO3E.

PackpbiBaTh comep:kaHue TEPMUHOB U TIOHATHI:
OMOIIEH03, O9KOCHCTEMA, OMOre0IleH03, BUIBI-TOMI-
HAHTHI, 9KOJIOTUYECKasI HUIIIA.

XapakTepr3oBaTh OHOIIEHO03 (COOOIIECTBO), €T0
BHUJIOBYIO, IIPOCTPAHCTBEHHYIO U TPODUUIECKYIO
CTPYKTYDHI.




1920eus TT—QT "9H280dA nidgoseq "BU10L/0MNT

Jemoncrparimu:

Tabnuube u cxemoe: «IInnessre
menm», «buoitenos: cocras u
cTpyKTypar. Obopydosarue:
MOJIeJIb- AIILIUKAIIAS
«Tunmunele OMOIIEHO3BD;
repbapuii «PacrurenbHbie
COODIIECTBAY; KOJLIICKITH
«BuoreHoa»

O0BsICHATH POJIb KOMIIOHEHTOB OMOIIeH03a B
TIOJIIEPIKAHIH €T0 CTPYKTYPHI M CYIIIeCTBOBAHUS HA
OITpeIeSIEHHOM TEPPUTOPHH.

O0BsACHATH OMOJIOTHYECKUM CMBICI IPYCHOCTH U
JIKCTOBOM MO3aWKH.

CpaBHUBATH KOMIIOHEHTHI OUOIIEHO30B, UX BUIOBYIO,
IIPOCTPAHCTBEHHYIO U TPOQHUUIECKYIO CTPYKTYPBI, CBA3N
MESKTy OpraHu3MaMu

21. DrocucTeMEbI 1 3a-
KOHOMEPHOCTH UX CY-
mecTBOBaHUA (2 9)

OKOJIOTHYECKHe CUCTEMBI (9KO-
cucremsl). [lorarue 06 sxocu-
cTreMe U OHOTeoIleHO3e.
OYHKITMOHABHBIE KOMITIOHEHTHI
9KOCHCTEMBI: IIPOJIYIIeHTHI,
KOHCYMEHTHI, PEIYIeHTHI.
Kpyrosopor BerrecTs u moTox
aHepruu B sKocucreme. Tpo-
duyeckue (IAIEBBIE) YPOBHU
arocucremsl. [luressie menu u
ceru. OCHOBHBIE IIOKAa3aTeJIA
9KOCHCTEeMBI: Ormomacca, mpo-
IYKIUSA. OKOJIOTHYECKHe IHpa-
MUJIBL: TPOIYKIIAH, YHCIEHHOCTH,
ouomaccel. CBOMCTBA 9KOCHCTEM:
YCTOMYUBOCTD, CAMOPETYJISIIIHS,
passurue. Cykieccus.
JlemoncTparimm:

Iopmpemao:: A. Hox. Tencimn,

B. H. Cyraués.

Tabnuupbe u cxemvr: «lIpupomgesre
coobmecrBay, «llenu nuraHua,
«OKOJIOTMYeCKasd IUPaAMUIA)

PackpoiBath comepskanyie TEPMUHOB U TIOHATHUL:
9KOCHCTEMA, OMOTEOIIEHO3, IIPOAYIIEHTEI, KOHCYMEHTEI,
PenyIeHTHl, TPOPHUIECKHe YPOBHH, IIHINEBAs IeIb U
CeTh, 9KOJIOTWYIECKHUe IIIPaMU/IBI, Oromacca,
IIPOAYKIIHS, CYKIIECCHSI. XapaKTepHu30BaTh CBOMCTBA
9KOCHUCTEMEI (€€ CIIOCOOHOCTH K JIITUTEIHHOMY
CaMOIIO/IEPIKAHIUIO0, OTHOCUTEJIFHO 3aMKHYTHIH
KPYTOBOPOT BEIECTB, HEOOXOINMOCTD IIOTOKA JHEPTHUM).
CpaBHUBATDH TACTOUIIHBIE U IETPUTHEIE TTHUIIEBEIE
1IeTTH, TPO(PUIECKIEe YPOBHU 9KOCHCTEMBL.

Paznuuars mupaMusIbl TPOIYKITHH, TIPAMUITBL
YMCIIEHHOCTH U TUPAMUJIBI GHOMACCHL.

CocCTaBJIsATh IIeTH ¥ CeTU TTUTAHUS.

[lepeuncisarb cBOMCTBA 9KOCUCTEM: YCTONIHBOCTS,
CaMOperyJIsiiusi, pa3BuTHe (CyKIIECCHSI).

OrnrceBaTh MEXAHU3M IT0JUIePKAHNS PABHOBECHUS B
9KOCHCTEMAX.

XapakTepus30BaTh CYKIIECCUN, BHISABIIATH TPUINHBI 1
00IIpIe 3aKOHOMEPHOCTH CMEHBI 9KOCHCTEM
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IIpoodonorcerue

Tembr ypoKoB 1
KOJIMYECTBO YaCOB

OcHOBHOE cofiepsKaHue

IIirarupyembre BUABI yueOHOM
JIeITeIbHOCTH 00yJatOIIUXCS

22. IlpupogHbie aKOCH-
cremsr (14)

IIpupomsbie aKOCHCTEMEI.
OKOCHCTEMEBI PEK H 03EP.
OKocucTeMa XBOXHOTO HUJIA
T POKOJIUCTBEHHOTO Jieca.
Jemoucrparimu:

Tabruupt u cxemotl: «IKOCUCTEMA
T POKOJIUCTBEHHOTO JIecay,
«OQKocHucTeMa XBOMHOIO Jiecay,
«BuorieHo3 Bo10éMa».
O6opydosarue: repbapun u
KOJIJIEKITUY PACTeHUN U K-
BOTHBIX, TIPUHAJIJIEKATINX K
Pa3HBIM 9KOJOTHYIECKUM
TpyIIIIaM OJTHOTO BHIA

PackpreiBaTs comepikanme TEPMHUHOB 1 ITOHSTHM:
BOJTHBIE OKOCHCTEMBI, OMOre0IleHO3bI, (PUTOIIAHKTOH,
300ILJIAaHKTOH, O€HTOC, TYMYC.

IIpuBoanTL IIpUMeEpPHI IPUPOIHBIX JKOCHUCTEM CBOEH
MECTHOCTH.

CpaBHHBAThH HA3€MHbBIE U BOJIHBIE O9KOCHUCTEMBI;
OpraHu3MBbI, 00pasymIlre pasHble TPoQUIECKIe
YPOBHH

23. AHTpOTIOTeHHbIE
axocucTeMb (14)

AHTpPOIIOreHHEIE 9KOCUCTEMEL.
Arpoarocucremsbl. Y pboaKocH-
creMbl. Brosornyeckoe u xo-
3SMCTBEHHOE 3HAUEHHUE arpo-
9KOCHCTEM U YPOOIKOCUCTEM.
Buropasmoobpasue xax dparrop
YCTOMYHUBOCTU 3KOCUCTEM.
CoxpaHeHure OMOJIOTMYECKOTO
pasHo0bpasusa Ha 3emiie.
JlemoncTpaiym:

Tabnuypt u cxemol: «ATpPOIIEHOS ».

PackpriBaTs comepsraHue TEPMUHOB W TIOHATHIA:
AHTPOTIOTEHHAS 9KOCUCTEMA, aTPOIKOCHUCTEMA,
ypboakocucrema, bmopasuoobpasue. Xapakrepru3oBaTh
arpOaKOCUCTEMBI U YPOOIKOCH - CTEMBI, 0COOEHHOCTH UX
CYIIIeCTBOBAHUS.

ITpuBoaAUTE TPUMeEPBI AHTPOIIOTEHHBIX 9KOCUCTEM CBOEH
MECTHOCTH, OTIUCHIBATH UX BUIOBOM COCTAB U
CTPYKTYDY.

CpaBHUBATH COCTAB U CTPYKTYPY IIPUPOTHBIX
9KOCHCTEM U arpOdKOCUCTEM, AaTPOIKOCUCTEM U
ypOoaKocucTemM
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Obopyodosarue: KOJLIEKITAS
«Bpenurenu BaskHEHIITHX
CeJIbCKOX03SIMCTBEHHBIX KYJIBTYP»

24. buocdepa — ri10-
OaJibHAag 9KOCHCTEMA
Bemmn (14)

Yuenue B. . Bepuajckoro o
ouocepe. ['pauuniisl, cocras u
cTpyKTypa ouocdeprnl. Kusoe
BEIIeCTBO U er0 (PYHKITUU.
Ocobennoctu duocephl KAk
TJ100aJTFHOM 9KOCUCTEMBI.
Jlunamuueckoe paBHOBecHe U
obparHas cBs3b B Ouocgepe.
JlemoncTpaimm:
Iopmpemuwi: B. . Bepaanckmii.
Tabnuuve u cxemor: «O0IIIAA
cTpyKTypa omocepnm», «Pac-
IIPOCTPAHEHNE KU3HU B OHO-
cheper, «O30HOBBIN oKpaH
oumocepbm»

PackpriBaTs coepixaHre TEPMUHOB U IIOHATHIHA:
omocepa, KUBOE BEIECTBO, IUHAMUIECKOE
paBHOBecHe.

OnenuBarsk Briasg B. . Bepuajckoro B cosmanne
yaeHus o bumocdepe.

XapakTepru3oBaTh cocTaB 0rocdepsr, PYyHKITUN JKUBOTO
BerecTBa 6rocdepsl U OITpeiesisaTh (Ha KapTe) o0acTu
€ro HaubOJIBIITEro PACIIPOCTPAHEHNUS.

TIpuBoAUTE TPUMEPHI TIPOABICHUA (PYHKITHIA JKUBOTO
BelecTBa OMocdepsl, GMOre0XUMUIECKON JeATeTbHOCTH|
JeJIOBeKa.

Ilepeuncasars ocoberHHOCTH GHOCdEpPhl KaK I100aIbHOMI
9KOCHCTEMBI 3eMJII

25. 3akoHOMEpHOCTH
CyIIleCTBOBAaHUSA O1O-

cepnr (1u)

Kpyrosopors! Beriects u 6r1o-
TeOXUMUYECKHEe ITUKJIIBI dJIe-
MeHTOB (yrjiepoaa, a3ora).
BonassHOCTH OHocdepsr. Oc-
HOBHBIE OMOMBI CYIITH.
JlemoncTparmm:

Tabnuuype u cxemor: <KpyroBopor
yriiepoza B ouocepe»,
«KpyroBopor azora B mpupose»

PackprisaTs cofepsraHre TEpMUHOB U TTOHSATHIA:
LEJIOCTHOCTD Orocdepsl, KpyrOBOPOT BEIECTB,
OHOreOXMMUYECKHUE TIMKJIIbI 9JIEMEHTOR, 30HAJIBHOCTh
orocdepsl, OMOMEL.

OmmchIBaTh KPYroOBOPOT BEIIECTB, OMOre0XUMUYECKHE
ITUKJIBI a30Ta U yriiepoaa B buocepe. O0bACHITH
IPUYUHY 30HAJIbHOCTH Orocdepsr. [lepeuncnsars u
XapakTepru30BaTh OCHOBHEIE OMOMBI CYITA 3eMJIH
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Oronuaniie

Temb1 ypokoB u
KOJIMYECTBO YaCOB

OcHoBHOE colepsxaHue

[Imanupyembie BUIbI yueOHOM
eITeIHHOCTH 00yJIa0IHXCS

26. YesoBeuecTBo B
6uocdepe Semuru (14)

YemoseuecTBo B Orocepe
Bemutr. AHTPOIIOTeHHBIE U3-
MeHeHUs B Omocdepe. I'mo-
OaJIbHBIE 9KOJIOTHIECKIE
IpPO6JIEeMBEL.

JlemoncTparmm:

Tabnuub u cxemor: «IIpumepHbIe
AHTPOIIOTeHHBIE BO3EMCTBUS HA
mpupoay», «BaskHeiime
WICTOYHUKHU 3arpsA3HEHUs BO3IyXa
¥ TPYHTOBBIX Bo/», «[louBa —
BasKHEMIAsT COCTABJISIONIAS OHO-
cheps», «DaKTOPHI Jerpagariui
moun», «llapHukoBEI apherT,
«DaKTOPBI PATUOAKTHBHOTO
3arpasHeHns ouocdepsn;
Kpacuasa kuura PO,
H300paKeHns OXPAHIEMbIX
BUJIOB PACTEHUH U KUBOTHBIX

PackpriBaTh conmepsxanme TEpMUHOB U TTOHSITHI:
AHTPOIIOT'€eHHbIe N3MEHEHHU I, 9KOJIOTUYECKUIA KpH3uc,
ryI00aJIbHBIE TTPOOJIEMEI.

Xapaxrepru3oBaTh 0MocepHY0 POJIb YeJT0BEKA.
IIpuBoIUTH TPUMEPHI AHTPOIIOTEHHBIX U3MEHEHUH B
ouocdepe.

OI_[eHI/IBaTL II0CJIEICTBUA 3arpA3HEeHHA BO3HyHIHOﬁ,
BOJHOM Cpejbl, I3MEHEeHUs KJINMAaTa, COKPAIeHUs
OuopasHooOpa3us.

DopMyIUPOBATE COOCTBEHHYIO TTOSUITHIO TI0
OTHOIIIEHUIO K TJI00AJIbHBIM U PETHOHABHBIM
9KOJIOTUYECKUM IIpobiieMaM, apTyMeHTHPOBATH CBOO
TOYRY 3pEHUs.

HagsbiBaTh mpuYuHEL TOSIBIIEHUS TIPUPOIO0XPAHHOM
9TUKM, PACKPHIBATH 3HAYEHHE IIporpecca JJIst
IIPEOI0JIEHUS 9KOJIOTHIECKOT0 KPU3UCA

27. Cocyi1recTBoBaHIE
IPUPOSELI W UeJI0OBEUECTBA
(14)

Cocy1iecTBOBaHME IIPUPOJIBI U
ugesioBeuectBa. Coxpanenme
Omopas3Ho0Opa3ns KaKk OCHOBA
ycrorunBoctu orocepnr. OcHOBA
PAITMOHAIBHOTO YIIPABJICHUST
IIPUPOAHBIMHA pecypca-

PackpsiBaTh conmepsxanme TepMUHOB U TTOHSITHHN:
palmoHaJIIbHOE TIPUPOJIONI0IE30BaAHNE, YCTOMUNBOE
pasBuTHE, KOIBOJIIOITUS.

XapakTepru3oBaTh pPaI[HOHAJBHOE UCIIOJIb30BAHIE
TIPUPOTHBIX PECYPCOB; OCHOBHBIE TIOJIOKEHUST
KOHIIETIITUN YCTOMYUBOTO PA3BUTHUS
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00

MU ¥ HX wHcmoJb3oBamme. Jlo-
CTHUXKEeHUd 6I/IOJIOFI/II/I 1 OoXpaHa
TIPUPOJIBL.

JlemoncTpaim:

Tabnuuyp u cxemo: «buocdepa n
qeJI0BeK»
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