MuuncTepcTBO npocsenieHus Poccuiickoii ®eaepannu
MuHucTepcTBO 00pa30BaHUs ¥ MOJIOIEKHOH nonuTHKH CBEpATOBCKOH 00MacTH
JlenapramenT obpasoBannst AMuHHCTpanuu ropoja Exarepuntypra
MyHHIIMIIABHOE aBTOHOMHOE 00111e00pa30BaTe/IbHOE YUPEKIACHHE
cpeanaa obucobpasosarenbian mkosa Ne 80

ITpunsTo pemenueM Ilejarornueckoro YTBepx@w .
coBeTa Hﬁpimﬁg MAOY COIII Ne80
[TpoTokona Nel (V] ) JK.M. MeHEIeHHHA
oT «28» aBrycra 2024r. Ilpuxa3s Ne 100 or «28» aBrycra 2024r.
PABOYAA ITIPOTPAMMA
IO YYEBHOMY IIPEJIMETY
BUOJIOI'Us

(yriryGJsieHHBIH YPOBEHb)
CPEJHEE OBIIEE OBPA30BAHHUE

10-11 knace

ExaTepunOypr, 2024r.



®enepanbHas padouas nporpamma | buosornst. 10—11 kmaccst (yriyOnéHHBIA yPOBEHB)

COIAEPKAHUE

TTOSICHUTEITBHAS BATITICKA . ... oot e 3

CORCPHKAHUE OOYUCHMS ..ot e e e e e e 7
L0 KITACC e 7
L KTTACC e e 21

[Imanupyemble pe3ybTaThl OCBOCHHMSI MPOTPAMMBbI IO OMOJIOTMH HA YPOBHE

CPEIHETO OOIIETO OOPABOBAHMIS ........ovvveeieeeeeiiiieeeeeeiieee e e e e e e e 31
JIAUHOCTHBIE PEBYIIBTATBL. ........vvvviieeeeeeeeiiiiiitee e e e e e e e et e e e e e e e e e e e e e e e e e e 31
MeETanPEAMETHBIE PE3YITBTATBL. ..........ccceeiiiiiiiieeeeeeeeeeeeiiisteeeeeeeeeeeeeaasereeeeeeeeeeennnns 34
TIPEAMETHBIC PEBYIIBTATB ........vvvviieeeeeeeiiiiiiieeeeeeeee e e et e e e e e e e e e e e e e e e e e e e 38

TEMATAUECKOE TUIAHUPOBAHUE ..........cceeieeiiiiiiiiieeeeeeeeeeeeiiisteeeeeeee e e e e eiasteeeeeeeeeeeeeneens 42
TO KITACC ...ttt 42



DenepanbHas pabodas nporpamma | buonorus. 10—11 knaccs! (yrayOnéHHBIH YPOBEHb)

OdenepanbHas  paboyas mporpaMMa Mo y4eOHOMY TpeaMeTy  «buomorus»
(yriyOnéHHBIA YPOBEHB) (mpeaMeTHast 00JacTh «ECTECTBEHHO-HAYUHBIE MPEAMETHDY)
(1amee COOTBETCTBEHHO — MporpaMma Mo OWOJIOruu, OWOJIOrHsi) BKIJIFOYACT
MOSICHUTENBHYIO 3aMUCKY, COAEPKaHNE 00YUCHHUS, TIJIAHUPYEMBIE PE3YJIbTaThl OCBOCHMS
MPOrpaMMBbl 1O OUOJIOTHH.

[TosicHUTENbHAS 3aMUCKa OTpakaeT OOMIME LEAM U 3aJa4¥ M3yueHUs OMOJIOTHH,
XapaKTEPUCTUKY TICUXOJIOTHUYECKUX MPEAMOCHIIOK K €€ M3YUECHHUIO OOyYarolMMUCH,
MECTO B CTPYKType yueOHOro TMJjaHa, a Takke MOAXOAbl K OTOOpY COoAepKaHusl,
K ONPEACNICHUIO TJIAHUPYEMBIX PpE3YJIbTaTOB M K CTPYKType TEMaTHYECKOrO
TUTAHUPOBAHUSL.

Coneprkanue OOYYECHMS  PacCKphIBaE€T  COJACPIKATEIbHBIE JIMHUH, KOTOPBIC
npeasaraoTes Uisi 003aTebHOr0 M3YyYEHUs B K&KAOM KJIACCE HAa YPOBHE CPEIHETO
o0urero oOpazoBaHusl.

[Tnanupyemble pe3ynbTaThl OCBOCHWS TPOrpaMMbl MO OWMOJIOTUM BKJIIOYAOT
JMYHOCTHBIC, METaNpPeAMETHBIC PE3yJabTaThl 3a BeCh MEPUOA OOyueHHs Ha YPOBHE
cpeaHero o0mero o0pa3oBaHus, a TAKXKE MPEIMETHBIE TOCTHXKEHUS 00yUYaroIIerocs 3a
KKJIbIA 1o 00y4YeHUsI.

HOACHUTEJIBHAA 3AIINCKA

[Tporpamma o OMoOJIOTUK HA YPOBHE CPEAHErO 001Iero oOpazoBanus pazpadoTaHa
Ha OcHOBe @DenepaibHOro 3akoHa or 29.12.2012 Ne 273-®3 «O6 obOpazoBaHuH
B Poccuiickoii ®eaepanun», ®I'OC COO, Konuenimuu npenogaBaHus Y4eOHOIO
npeameTta «bBHONOrHs» W OCHOBHBIX MOJOXKEHWH (enaepanbHOi pabodeil mporpamMmmbl
BOCIIATAHUSL.

Y4eOnsblil npeamet «buonorus» yrinyOonéHHOro ypoBHs udyueHus (10—11 kmaccer)
SBJIIETCS. OJHUM M3 KOMIIOHEHTOB NpeaMeTHOW o00nacth «EcTeCTBEHHO-Hay4dHbIE
npeameTsy. CornacHo nonokeHusM OI'OC COO npoduiibHbIE yYeOHBIE TPEAMETHI,
U3y4acMbie Ha yriIyOJIEHHOM YPOBHE, SBJISIFOTCS COCOOOM U depeHnnanu 00ydeHus
HA YPOBHE CPeAHEro o0mero o0pa3oBaHus U MPU3BaHbI OOECIIEUATh MTPEEMCTBEHHOCTh
MEXITY OCHOBHBIM OOLIMM, CPEIHUM OOIIUM, CPEIHUM MPOPECCHOHATBHBIM M BBICILIUM
oOpazoBaHueM. B TO ke Bpemsi KaXAblii M3 3TUX YYEOHBIX MPEIAMETOB AOIKEH OBITh
OPUCHTUPOBAH HA MPHOPUTETHOE pPEUICHHE 00Pa30BaTEIbHBIX, BOCIUTATEIIbHBIX
W Pa3BUBAIOLIMX 3a/ay, CBS3aHHBIX C MPoQOpUEHTAMEH OOy4arommxcs U
CTUMYJIMPOBAHHEM HWHTEPECa K KOHKPETHOH 00JIACTM HAyYHOrO 3HAHWS, CBSI3aHHOTO
¢ OMONOTUEN, MEAUIIMHOMN, SKOJIOTHEH, IICUXOJIOTUEN, CTOPTOM WJIM BOCHHBIM JEJIOM.

[TporpaMma mo OuonOruM JAET MPEACTABICHUE O LEIA M 33Ja4aX W3YyYCHUs
yueOHoro npeamera «buonorus» Ha yrinyONnEHHOM YPOBHE, OMPEAENET 003aTeIbHOE
(MHBAapUAHTHOE) MPEIAMETHOE COAECPKAHHME, €r0 CTPYKTYPUPOBAHHWE MO pa3ieiaM |
TEMaM, PACHPEICIICHUE MO KJIaccaM, PEKOMEHIYET MOCIEN0BATEIbHOCTh H3yYEHUS
y4eOHOro Marepuana ¢ y4€TOM MEKITPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH, TOTUKA
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y4eOHOro MpoLecca, BO3PaCTHBIX OCOOEHHOCTEH oOydaromuxcs. B mporpamme
no OWOJIOTUM pEATU30BaH MPUHIUN TMPEEMCTBEHHOCTH € M3YyYEHUEM OMOJIOTHH
HA YPOBHE OCHOBHOr0O 00mero oOpa3oBaHus, Onaromaps 4YeMmMy NpPOCMaTPUBACTCS
HAMpaBJICHHOCTh ~ HAa  TOCIEAYIOUIEe  Pa3BUTUE  OMOJOTMYECKMX  3HAHWIA,
OPUECHTHPOBAHHBIX Ha (POPMUPOBAHME ECTECTBEHHO-HAYYHOTO MUPOBO33PEHUS,
AKOJIOTMYECKOTO MBILIJICHUS, TPECTABIECHH 0 310pOBOM 00pa3e >KU3HU, Ha BOCTIUTAHUE
OEpeXKHOro OTHOILIEHUS K OKPYXKAIOLIEH MpupoaHoii cpene. B mporpamme no OUonoruu
TaKkKe MOKa3aHbl BO3MOXHOCTH YueOHOro mnpeamera «buonorus» B peanu3aluu
tpeboBanmnii DOI'OC COO K mNNaHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM U
OPEAMETHBIM pe3yibTrataM OO0y4YeHus U B (POPMUPOBAHMU OCHOBHBIX BUJIOB Y4EOHO-
MO3HABATENILHONW  JEATEBHOCTH  OOYyYalOUIMXCS MO  OCBOCHUIO  COACpPKaHUs
OMOIOrMYeCKOro 00pa3oBaHus Ha YPOBHE CPEAHErO 00MIero 00pa3oBaHUsI.

YueOHblii npeaMmer «buonorus» Ha YpPOBHE CPEAHEro O0OIIero oOpa3oBaHUs
3aBepIIACT OMONIOrMUuecKoe 00pa3oBaHUE B IIKOJIE U OPUEHTUPOBAH HA PaCIIUPEHUE U
yryOjaeHue 3HaHWKM OOYYaroMXCS O KMBOM MPUPOJIE, OCHOBAX MOJIEKYJISPHON WU
KJIETOUHOW OMOJIOTUH, SMOPUOJOrMM W OWOJIOTMM Pa3BUTHS, TCHETHKH, CEJEKIIUU,
OMOTEXHOJIOTUH, 3BOJIFOLIMOHHOTO YUEHUS U SKOJIOTHH.

N3yuenue yuebHoro mnpeamera «buosiorus» Ha  yriayOJEHHOM  YPOBHE
OPUEHTHPOBAHO Ha TMOATOTOBKY OOydYalOUIMXCS K TMOCIAEAYIOIEMY TOJYyUYEHHIO
OHOIOrnuecKoro 00pa3oBaHus B By3axX W OPraHU3alMUsX CPEIHErO MPOQeCcCHOHABHOTO
oOpazoBanus. OCHOBY €ro COJACPXKaHUs COCTABJIICT CUCTEMa OWOJIOrMYECKUX 3HAHMIA,
NOJYYECHHBIX TPU M3YyYEHUM OOYYalOUIMMMCS COOTBETCTBYIOIIMX CHCTEMATUYECKUX
paz3iesioB OUOJIOTMU HA YPOBHE OCHOBHOrO 001ero oopazopanus, B 10—11 knaccax 3Tu
3HAHUS MOJNy4YaroT pa3BuTHE. Tak, pacliMpeHbl W YriayOJeHbl OUONOTMYECKAE 3HAHMUS
O PACTEHUsX, S>KMBOTHBIX, TIpubax, OAKTEpUsX, OpPraHu3Me YEJIOBEKa, OOHIMX
3aKOHOMEPHOCTSAX >KM3HM, JIOMOJHUTEIbHO BKIIIOYEHBI OMONOTMYECKUE CBEACHUS
MOPUKJIAHOTO U TTOMCKOBOTO XapakTepa, KOTOPbIe MOXKHO UCMOJIb30BaTh KAK OPUEHTUPBI
JUTS TOCTIEAYOUIETro BeiOopa npodeccun. Bo3amokHa Takke MHTErpaiusi OMOJIOrHYECKUX
3HaHW C COOTBETCTBYIOLIMMU 3HAHUSIMHU, OJYYSHHBIMU 00 YUAIOLIMMUCS MPU U3YYECHUU
(U3UKH, XUMUH, Teorpadri U MATEMATUKH.

CTpykTypa mnporpaMMbl MO OHOJOTMM OTPAKAET CHCTEMHO-YPOBHEBBIA U
3BOJIFOLIMOHHBINA MOAXOABI K U3ydeHUt0 Ononoruu. CornacHO UM, U3y4aroTCsl CBOMCTBA
¥ 3aKOHOMEPHOCTHU, XapaKTEPHbIE ISl KUBBIX CUCTEM PA3HOrO YPOBHS OpraHu3allii,
ABOJIIOLMM OPraHUYECKOr0 MUpa Ha 3emJle, COXpaHeHUsl OMOJIOTUYECKOT0 pa3Hoo0pa3us
wianeThl. Tak, B 10 kacce n3ydaroTcss OCHOBBI MOJIEKYJISIPHOW M KJIIETOYHOM OMOJIOTHH,
SMOpPHOTIOTUM W OWOJIOTMM Ppa3BUTHS, TEHETUKU M CEJICKIMU, OWOTEXHOJIOTUM U
CHUHTETUYECKOH OMOJIOTMH, aKTyaTM3WPYHOTCS 3HAHWS OOydYaroIuxcs MO OOTaHWKE,
300J10rMK, aHaToMuHM, (puznmonoruu yenoBeka. B 11 knacce u3ydaroTcs 3BOJIOLMOHHOE
YUEHHUE, OCHOBBI DKOJIOTUHU U yUEHUE 0 Onocdepe.

YueOubiii npeameT «buonorusy» npu3BaHa 00€CEYUTh OCBOCHUE 00YYArOLIIUMUCS
OMONIOTMYECKUX TEOPUH U 3aKOHOB, WJCH, MPUHIMIIOB W MPABUJ, JIEKAIIUX B OCHOBE
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COBPEMEHHON  €CTECTBEHHO-HAYYHOM KapTWHBI MHpA, 3HAHUH O CTPOCHUH,
MHOr000Opa3Ml H OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, NOMmyJisiiud, OHOLEHO3a,
SKOCUCTEMBI, O BBIJAIOINUXCS HAYYHBIX JOCTH)KCHUSAX, COBPEMEHHBIX HMCCICIOBAHUIX
B OWOIIOTMHW, TNPUKIAJAHBIX AaclekTax OWONOrMYeCKMX 3HaHuil. Jlnd pa3BuTHs W
MOJJIEP’KAHKS HHTEPECa 00 yUYarOIUXCsl K OMOJIOTUX HAPSIY CO 3HAUUTEILHBIM 00BEMOM
TEOPETHUECKOr0 MaTepuasa B COAEPYKAHUU MPOrpaMMbl MO OMOJIOTMH MPEAYCMOTPEHO
3HAKOMCTBO C UCTOPHEH CTAHOBJICHUS W PA3BUTUS TOM WM MHOH 0OnacTh OWMOJIOTHH,
BKJIQJIOM OTCUECTBEHHBIX M 3apYOC)KHBIX YUYEHBIX B PCIICHHEC BAKHEHIIMX
OHMOJIOTMUYECKUX W SKOJIOTUYECKUX MPOOIIEM.

Llenp w3yueHus ydyeOHoro npeamera «buosorus» Ha yriayOJaEHHOM YpPOBHE —
OBJIaJIcCHAE OOYYArOUIMMUCS 3HAHUSMHU O CTPYKTYPHO-(QYHKIMOHAIBHON OpraHu3alnuu
JKUBBIX CHUCTEM PA3HOrO PaHra W MpuOOPETCHHE YMEHWH KCIOJNb30Barh 3TH 3HAHWUS
B (opMupoBaHMM HMHTEpeca K ONpeAcnéHHOW oOnacth  nmpo)eCCUHOHATLHOM
JESITETbHOCTH, CBA3aHHOH ¢ OwWosiorued, Wim K BbIOOpPY Yy4€OHOro 3aBEACHHS
JUTSL TPOAOIKEHUST OMOIOTHYECKOr0 00pa30BaHHsI.

JlocT>KEHHE e U3y4deHHusl yueOHOro npeamera «bruonorus» Ha yriryOJIEHHOM
YPOBHE 00ECTICUMBAETCS PELICHUEM CIEIYIOLINX 3a1a4

OCBOCHHE OOYYAIOUIUMUCI CUCTEMBI OHOJIOTMYECKUX 3HaHWN: 00 OCHOBHBIX
OHMOJIOTMYECKUX TEOPUSAX, KOHLEMIMIX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
NPaBUJIAX, COCTABISIOIIAX COBPEMEHHYIO €CTECTBEHHO-HAYYHYK) KapTUHY MUPa,
O CTPOCHHMHM, MHOrooOpazud M OCOOEHHOCTAX OWOJIOTMYECKUX CUCTEM (KIIETKa,
OpraHusM, NOMYJISILKS, BHI, OMOreoneHo3, Ouocepa), 0O BBLAAOIIUXCS OTKPBITUSAX W
COBPEMEHHBIX HCCIIEN0BAHUSAX B OMOJIOTHH;

O3HAKOMJIEHHE OOYYAIOIIMXCS C METOJAMU TO3HAHWS KMBOH TPUPOAIBL:
UCCIICAOBATENBCKUMHU METOJaMU OMOJIOTMYECKMX HAyK (MOJIEKYJISIPHOW M KJIETOYHOH
OMOIOrHH, SMOPUOJIOTMK U OWOJIOTMU PA3BUTHS, TCHETUKU U CEJIEKIIUH, OMOTEXHOIOTUN
Y CHHTETUYECKOW OMOJIOTHH, MAJICOHTONIOTAH, SKOJIOTHH ); METOJAMH CaMOCTOSTENBHOIO
MPOBEJICHUS OMOJIOTMYECKUX UCCIIEAOBAHK B JJa0OPATOPUK U B MPUPOJIE (HAOIIOICHUE,
W3MEPEHHE, SKCIIEPUMEHT, MOJICTTHPOBAHHUE ),

OBNIQJICHHE  OOy4YarOIUMUCS  YMEHUSIMU: CaAMOCTOSITENILHO ~ HAaXOJUTh,
AQHAJTM3UPOBATh M KCIOJIb30BaTh OMOJOTMYECKYI0 HMH(OPMALNIO, MOJb30BAThCS
OMOJIOTMUYECKOM TEPMUHONOTMEH W CHMBOJIMKOH, YCTAHABIMBATH CBS3b MEXKIY
pa3BUTHEM OMOJIOTHH M COLMATIbHO-3KOHOMHYECKAMH M SKOJIOTUYECKUMU MPOOIeMaMu
YeJIOBEUECTBA, OLICHMBATH TOCIEACTBHS CBOEH NEATENBHOCTH MO OTHOILICHUIO
K OKPY>KaOLLEH MPUPOAHOH cpeae, COOCTBEHHOMY 3I0POBBIO U 3JI0POBBIO OKPYKAFOIINX
JrOAcH; OOOCHOBBIBATH M COONIOAATH MEpPhl  NPOPUIAKTHUKHA  WH(PEKIMOHHBIX
3a00/icBaHMi, TpaBuia TOBEJACHUS B MNpuUpoAe W odecnedyeHuss Oe30MacHOCTH
COOCTBEHHOH JKM3HEICATEIIBHOCTH B  UYPE3BBIYANHBIX CHUTYAlMSIX HOPUPOJHOTO U
TEXHOTCHHOI0 XapaKTePa, XapaKTepU30BaTh COBPEMEHHBIC HAYYHBIE OTKPBITHS
B 001aCTH OUOJIOTHH,

pPa3BUTHE Yy OOYYArOMIMXCS WMHTEIUICKTYaJbHBIX W TBOPYECKMX CIOCOOHOCTEM
B MPOLECCE 3HAKOMCTBA C BBIJAOIIUMUCA OTKPBITUSIMA W COBPEMEHHBIMH
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UCCICNIOBAHUSAMU B OHMOJIOTMHM, PEHIAEMBIMUA €10 mpodjaeMamMu, METOI0JI0ruei
OMOJIOTMYECKOTO0 HCCCIOBAHUS, MPOBEACHUS SKCIEPUMEHTATBHBIX HCCIIECI0BAHUM,
peuieHuss OMONIOTMYECKUX 33734, MOJACIMPOBaHUS OMOJIOTMUYECKUX OOBEKTOB U
POLIECCOB;

BOCIIUTAHUE Y O0OYUAIOMIUXCSl LIEHHOCTHOTO OTHOUICHHUS K KUBOM MPUPOJIE B LIETIOM
U K OTIOCHbHbIM €€ O0O0beKTaM W SBJICHUSAM; (DOPMHUPOBAHUE HKOJOTHUECKOM,
TEHETUYECKOW TIpaMOTHOCTH, OOIIECH KyJbTyphl MOBEACHHUS B MPUPOAC, MHTErpalluU
€CTECTBEHHO-HAYYHBIX 3HAHWI,

npuoOpeTeHne 00y4alIMMUCS ~ KOMIETEHTHOCTM B pallMOHAIbHOM
IPUPOAONOJB30BAHUN (COOIIOJICHUE MPaBUJI MOBEACHUS B MPUPOAE, OXPaHbl BUOB,
3KOCUCTEM, OMOC(EPBI), COXPAHEHUH COOCTBEHHOTO 3I0POBBS M 3I0POBbS OKPY>KAFOIINX
moaeit (codmoaeHus Mep npoduiiakTuky 3a0oJieBaHuid, odecreueHrue O0e30MacHOCTH
KU3HEEATEIbHOCTH B YPE3BbIYAHHBIX CUTYyalUsiX MOPUPOJHOIO MU TEXHOTECHHOIO
XapakT€pa) Ha OCHOBE WCMOJIb30BaHUS OWOJIOTMYECKUX 3HAHMA W yMEHUH
B IIOBCEHEBHOM »KU3HHU,

CO3JJaHKME YCJOBUM AJIi OCO3HAHHOT'O BbIOOpa OOYYAIOIIMMUCS WHIMBUAYTbHOM
o0pazoBarenbHOM TPACKTOPHH, CMOCOOCTBYIOLIEH NOCTEAYIOUIEM Y
npoPeCCHOHATBPHOMY CaMOOMPENEJIEHUIO, B COOTBETCTBUM C WHIMBUAYyaIbHBIMU
UHTEpPECAMU U MOTPEOHOCTSIMU PETUOHA.

OO01wee uncio 4acoB, PEKOMEHAOBAHHBIX AJIS1 H3yUEHUs! OMOJIOTUHN HA YIITyOJIEHHOM
ypoBHe, — 204 gaca: B 10 xnacce — 102 vaca (3 gaca B Heznemo), B 11 knacce — 102 vaca
(3 yaca B HEACIIO).

OT60p OpraHM3alMoOHHBIX (OpPM, METOMOB M CPEACTB OOyYECHUS OHOIOrMHU
OCYUIECTBISIETCS C YYETOM ChHeUM(UKA €ro COJACpKaHWs M HAMpPaBICHHOCTH
HA TOPOAOCDKEHHME OWONOrMYecKoro o0pa3oBaHWs B OpPraHu3alusx CPEOHEro
npoQeCCHOHATBHOTO M BBICILIET0 00pa30BaHUS.

OOs3arenbHbIM YCJIOBUEM MpU OOYYEHUWM OWOJOrMM Ha YIriyOJIEHHOM YPOBHE
SBJISIETCS. TPOBEACHUE JIADOpATOpHBIX M TpakTudyeckux pador. Takke yuactue
00y4arIMXCs B BBHIMOJHEHUM MPOCKTHBIX M y4eOHO-MCCIIEN0BATENbCKUX paloT,
TEMAaTUKA KOTOPBIX OMPEIENSETCS YYUTENEM Ha OCHOBE HMMEIOLIMXCS MATepUaIbHO-
TEXHUUYECKUX PECYPCOB U MECTHBIX TPUPOIHBIX YCIOBUIA.
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COJAEP)KAHUE OGYUEHUS!

10 KUIIACC

Tema 1. buosiorusi Kak HaykKa

CoBpemMeHHass OMOJIOTMSl — KOMIUIEKCHas Hayka. Kparkas ucTOpust pa3BUTHS
Oouonornu. buomornyecknue Haykd U U3ydaeMble UMW MPoOsieMbl. DyHIaMEHTAIbHBIE,
MPUKJIAHBIE U TOUCKOBBIE HAYYHBIE UCCIICIOBAHUS B OMOJIOTHH.

3HayeHue OWoioruu B (POPMHUPOBAHUM COBPEMEHHOU €CTECTBEHHO-HAYYHOM
KaptuHbl wmupa. [Ipodeccun, cBsizaHHblE ¢ OWONOTHEH. 3HAUYCHUE OWOJIOTHH
B TPAKTHYECKON JCATEIIBHOCTH YEJIOBEKA. MEIWIHAHE, CEIbCKOM  XO3SMCTBE,
MTPOMBILIJIEHHOCTH, OXPAHE MPUPO/IBL.

JleMoHcTpanmu

[Toprpersl: Apuctrotens, Teoppact, K. Jlunneir, X.b. Jlamapk, Y. JlapsuH,
Y. Tapseeir, I Mennens, B.U. Bepnanckuii, W.IL IlaBnos, HM.HM. MeuHuKOB,
H.U. Bapunos, H.B. Tumodeer-Pecosckuii, Jx. Yorcon, ®@. Kpuk, JI.K. benses.

Tabmuubl w0 cxeMbl: «CBsi3b OWOJIOTMM € JpyruMu  Haykamuy, «Cucrema
OHMOJIOTMYECKUX HAYK.

Tema 2. ’/KuBble CHCTEMBbI U UX H3y4YCHHE

JKuBble cHCTEMBI KaK NpeAMET M3ydeHUs Ononorvu. CBOMCTBA JKUBBIX CHCTEM:
€AUHCTBO XHMHYECKOIO0 COCTaBa, IMCKPETHOCTH M LEJIOCTHOCTh, CIHOXKHOCTH U
VIOPAIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTH, CAMOOPraHHU3alHsl, CaMOBOCITPOU3BEICHHUE,
PasapaKUMOCTh, U3MEHYNBOCTD, POCT U Pa3BUTHE.

YPOBHU OpraHu3aiiy >KUBBIX CUCTEM. MOJIEKYJISPHBIN, KIIETOYHBIN, TKAHEBBINH,
OpPraHU3MEHHBIN, MOMYJISILUOHHO-BUAOBOM, SKOCUCTEMHBIN (OHOreOneHOTHYECKHIA),
ounocgepHblid. [Iporeccel, MpoUCXOoAsMe B KUBbIX cucTeMax. OCHOBHbIC NPHU3HAKU
»kuBoro. Km3Hp kak (opma cymiecTBoBaHHMs marepu. Hayku, HM3ydaromme >KUBbIC
CHUCTEMBI HA Pa3HBIX YPOBHAX OpPraHU3aliu.

HM3ydenne >kMBBIX cHCTeM. Meroasl Owuonornueckoil Hayku. HaOmonenwe,
U3MEPEHHUE, DKCIEPUMEHT, CUCTeMarusauus, MeraaHaims. [loHsatue O 3aBUCHMON M
HE3aBUCUMON TepeMeHHOM. [InanupoBanue skcnepuMmeHTa. IlocTaHOBKa M MpOBEpKa
runote3. Hynepas runore3a. IloHstue BBIOOPKM W €€ MOCTOBEPHOCTB. Paz0Opoc
B Ouonornueckux JaHHbIX. OLEHKA JOCTOBEPHOCTH TONYYEHHBIX PE3YJIbTaTOB.
I IprunHBI UCKKEHUS PE3YIBTATOB dKCIEpUMEHTA. [IOHATHE CTATUCTUYECKOrO TECTA.

JleMoHcTparmu

Tabnuupel 1 cxembl: «OCHOBHBIE MPU3HAKK KU3HWY», «BHONOrHYecKne CHCTEMBDY,
«CBOICTBA KMBOW MaTepum», « YPOBHU OPraHM3alMK >KMBOW NMPUPOABDY, «CTpOeHUE
JKUBOTHOW KIETKW», «TKaHM IKUBOTHBIX», «CHUCTEMBI OPraHoOB 4YEIOBEYECKOIrO
opranusMa», «buoreoneHosy, «buochepay, «MeTonbl H3yUeHUs >KUBOH TPUPOIBDY.

! Comeprkanue mporpaMMEL, BEIACICHHOE K)pCt6oM, HE BXOOUT B POBEPKY TOCYIAPCTBCHHOM HTOroBOM arrectamun ([HA).
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O6opynoBanue: aadoparopHoe O0OPYJOBAaHUE ISl MPOBEACHHS HAOMIOJCHUH,
M3MEPEHUI, DKCIIEPUMEHTOB.

[IpakTryeckas padbora

«Hcnonb30BaHre Pa3IMuHBIX METOJOB TTPU NU3YUCHHUH YKUBBIX CHCTEM.

Tema 3. buosiorusi KJIeTku

Kietka — CTpyKTYpHO-(QYHKIIMOHAIbHAS €AMHULA KMBOrO. MCTOpUS OTKPBITHS
knetku. Padoter P. I'yka, A. JleBenryka. Knerounas teopus (T. 1IBann, M. [lnelinen,
P. BupxoB). OCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KIIETOUYHOMH TEOPUH.

MeTobl MOJIEKYJISIPHOM M KIETOYHOH OMOJIOTMU: MUKPOCKOIUSI, XpoMaTorpadus,
ANEKTPOOPE3, METO MEUYEHBIX aroOMOB, MUPPEPEHIMAIBHOE UEHTPU(PYTUPOBAHUE,
KyJIbTUBUPOBAHUE  KJIETOK. /3yyeHue ¢huxcuposanHvlx  rjiemox. INEKTPOHHas
MUKpockonus. Kongoranovras muxpockonus. BumanwvHoe (npudsicusnenHoe) uzydenue
KIEMOK.

JleMoHcTparmu

[Toprpersr: P. I'yk, A. JleBenryk, T. [1Isann, M. [lIneitnen, P. Bupxos, K.M. bap.

Tabmvubel 1 cxeMbl: «CBETOBOM MHUKPOCKOI», «JIEKTPOHHBIA MHKPOCKOI,
«HcTopust pa3BUTHS METOAOB MUKPOCKOITHAN.

OOOpYAOBAHWE: CBETOBOW  MHKPOCKOIN, MHKPONpPENaparbl  PacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUATbHBIX KIIETOK.

[IpakTryeckas padbora

«M3ydyeHne METOIOB KIJIETOYHOM Ouojoruu (Xpomatorpadus, 3JeKTpodopes,

muddepennmansHoe neHTpudyruporanue, [TLP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XUMHUYECKUH COCTAB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIJIEMEHTHI. Boaa u e€
pOJIb KAk PACTBOPUTENS, PEarcHTa, Yy4acTue B CTPYKTYPHPOBAHMHM  KJICTKH,
TEIUIOPET YIS, MHHEpaJIbHbIE BEIIECTBA KIECTKH, MX OHOIIOrMYecKas poJib. Posb
KAaTUOHOB U aHHOHOB B KIIETKE.

Oprannueckne  BEIIECTBA  KJIETKM. buonmornueckue mnonumepsl.  benku.
AMUHOKHUCIOTHBIA cocTaB OenkoB. CTPYKTypbl O€nKOBOW MONEKyJbl. llepBuuHas
CTpyKTypa OejKa, NenTHHas CBA3b. BTOprYHas, TpeTU4Hasl, YETBEPTUYHAS CTPYKTYPBI.
Jlenarypanus. CpoiictBa OenkoB. Knaccudukaius OenkoB. buojgornueckue QpyHKIMu
OenkoB. [Ipuonw.

Yrnepoapl. MoHOCaxapubl, AWCAXAPUABI, OJHMIOCaXapuibl W MOJUCAXAPHIBI.
OOwmi mmaH CTpoeHHsI U (PU3NKO-XMMUYECKUE CBOMCTBA YrJIeBOJAOB. bruomornueckue
(YHKLMH YTIEBOIOB.

Jlunuael. T'mapopuneHO-ruapodoOHbIe cBolicTBa. Kilaccupukauus JMnuaoB.
Tpurmanepuasl, Gochonunuael, BOCKH, CTEpOUabl. buonorndeckue (pyHKIMH JTMITUIOB.
OOmme  cBoicTBA  OMONMOrMYECKMX  MEMOpaH —  TEKy4eCTb, CHOCOOHOCTH
K CaMO03aMBbIKaHHIO, MOJYIPOHUIIAEMOCTb.

Hyxneunoeie kucnorel. JHK wu PHK. CrpoeHue HYKIEHHOBBIX KHCIIOT.
Hykneoruasl. [Tpuanun kommiementapaoctu. [Ipasuno Yapradda. Crpykrypa JHK —
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ABOiHas cnupainb. MecronaxoxkaeHue U ononornueckne Qynkuun JJHK. Buasr PHK.
Oyukimn PHK B kiteTke.

Crpoenne ™onekyael AT®. Makpospruueckue cBsi3u B Moliekyie ATO.
buonornueckue ¢Qynkuuu AT®. BOCCTaHOBIECHHBIE TEPEHOCUYHMKHM, HMX (YHKIHA
B KJETKe. /[pyeue nyxneozuompugpocgamor (HTD). CexBennpoBanue [THK. Memoow:
CEHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpykrypHas Owuonorus: OUMOXMMHYECKHME M OMO(PHU3MYECKHE WCCIEA0BAHUS
COCTaBa W MPOCTPAHCTBEHHON CTPYKTYPBI OMOMONEKYN. Mooenuposanue cmpyxmypul u
GyHryuti buomonexynr u ux xommiexkcos. Kommeromephwili Ousaiin u OpedHuyecKut
curmes OUOMOIEKYI U UX HENPUPOOHBLX AHAIO206.

JleMoHcTparmu

[Toprpersl: JI. Tloswmnr, /x. Yorcon, @. Kpuk, M. Ywuikudc, P. ®DpaHkiuH,
@. Conrep, C. [Ipy3unep.

Juarpammsel: «PacnipenenieHne XMMHYECKUX JJIEMEHTOB B HEKMBOW TPHUPOILY,
«Pacnipenenene XuMAIECKUX BIIEMEHTOB B )KUBOM TPUPOIEY.

Tabmuuel w  cxembl: «llepuoanueckas TabMMLA XWMHUYECKHX DIIEMEHTOBY,
«CTpoeHne MOJNEKynbl BOAB, «BemecrBa B cocraBe OpraHu3MoB», «CTpocHHe
MOJIEKYJIBI  Oenkay, «CTPYKTypbl O€nkOoBOH MOJIEKYNbD», «CTpPOEHHE MOJIEKYJI
yraeBoAoB», «CTpOeHUE MOJNEKYJ JUNUAOBY», «HYKIEHMHOBBIE KMCHOTBIY, «CTpOCHHE
MONEKyJbl ATO».

OOGopyAoBaHKE: XUMHUYECKAs MOCYa U 000PYAOBAHHUE.

JlaGopatopHas pabora «OOHapykeHHE OCJIKOB C TIOMOIIbI0 KadECTBEHHBIX
peaKLniny.

JlaGoparopHas pabora «HMccnemoBaHue HYKIEMHOBBIX KHCIOT, BBIIEICHHBIX
U3 KJIETOK Pa3iIM4YHBIX OPraHU3M OB .

Tema S. CTpoenune u QyHKIHMHU KICTKH

Tunbsl  KJIETOK:  JyKapuoTHYecKas W Mpokapuotmyeckas.  CTPYKTYPHO-
(PYHKLIIMOHAJIbHBIE 00PAa30BAHUS KIIETKH.

CTpoeHHE TPOKApPUOTHYECKON KIIeTKM. KiieTouHas CcTeHKa OakTepuidi W apxei.
OCOOEHHOCTH CTPOCHHUS TeTepoTpOoPHON M aBTOTPOQHON MPOKAPUOTHUECKUAX KIIETOK.
MecTo 1 posib MPOKapUOT B OMOLEHO3aX.

CtpoeHre W (YHKIIMOHMUPOBAHUE DYKAPUOTHYECKON KieTku. [lnasmaruueckas
MeMOpaHa (mnmasmanemma). CTpykTypa IUla3MaTHdyeckod wmemOpaHbl. TpaHcmopt
BCIICCTB 4YEpe3 TUIA3MATUUYECKYK0 MeMOpaHy: maccuBHbIA (auddy3us, obnerdyéHnas
mi(pQy3usi), aKTUBHBIA (MCPBUYHBIA W  BTOPAYHBIA  AKTUBHBIA  TPaHCIOPT).
[Tonynponnmaemocte MeMOpaHbel. PaGoTa HaTpuii-kanveBOoro Hacoca. OHIOLMTO3:
NUHOUKTO3, (aronmro3. Ok30omMTo3. Kierounas crenka. CTpykTtypa W (pyHKOMU
KJIETOYHOH CTEHKH PacTeHHIA, rpuOoB.

[urommazma. [luto3zome. Ilurockener. J[BwkeHWe muTOILUIa3Mbl. OpraHOWabI
KIeTkd. OJHOMEMOpaHHBIE OPraHOMIbl KJIETKHM: SHAomjazmarudeckas cerb (OI1C),
anmapar [ompakM, JM30COMBI, WX CTpoeHMEe ®W  (QyHKuuH. B3aumocBs3b
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OJHOMEMOPAHHBIX OPraHOMAOB KIETKH. CTpPOCHUE TPaHYJISPHOTO PETUKYIyMa.
Mexanusm  nanpasienus 6eaxos ¢ IIIC. CuHTE3 PacTBOPUMBIX OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. ['naakuil (arpaHyiasipHbIA) SHAOMIA3MATHYECKUNA PETUKYIIYM.
CekperopHast (ynkumsi anmapata [oaboku. Moougurayus 6benxos 6 annapame
[onvoorcu. Copmuposra benxoe 6 annapame 1'onvooxcu. TpaHCIIOPT BEMIECTB B KIIETKE.
Bakyomnu pacturenbHbIX KIeToK. KiietouHslid cok. Typrop.

[ToryaBTOHOMHBIE OPraHOW bl KJIETKH: MUTOXOHAPUH, TUTACTUABL. [Ipoucxodcoenue
mumoxonoputi u  niaacmuo. Cumbuocenes (K.C. Mepeoxckosckuii, JI. Mapeynuc).
CrpoeHre U PYyHKIMH MUTOXOHAPUIA M TiacTui. [lepBUYHBbIC, BTOPUYHBIE U CIIO)KHBIE
WIACTUABl  (POTOCHMHTE3UPYIOLIMX  3YKApPUOT.  XJIOPOIJIACTBl,  XPOMOILUIACTHI,
JIEWKOIUTACTHI BBICIINX PACTCHUH.

HememOpannbie opraHouasl kineTku CTpocHHEe M (QYHKIMM HEMEMOPaHHBIX
OpraHonjIoB KIeTku. Pubdocomel. [lpomescymounvie puiramennvi. MUKpO(UIAMEHTHI.
Axmunogvie  muxkpoguiamenmor. MBPIIICUHBIE KICTKA. AKMUHOBbIE KOMHOHEHMbI
Hemviutednvix xiemox. MukpotpyOoukn. Kierounslii neHtp. CTpoeHUE U JBUKCHHE
JKTYTHKOB M peCHMYEK. MMUKpoTpyOOUKM 1muTomaasmel.  LleHTpuons.  beixu,
accoyuuposammsie ¢ MuKkpoguiamenmamu u muxpompybouxamu. Momopuuwie oeixu.

Snpo. OOonouka sapa, XpOMAaTWH, KapHOIUla3Ma, SAPBILIKH, MX CTPOCHHE W
¢yHkumn. SnepHbiii O0enKOoBBIA MaTpUKC. [IpoCTpaHCTBEHHOE PACTIONOKEHHAE XPOMOCOM
B UHTEPPAZHOM s1pe. Dyxpomamun u cemepoxpomamuii. beNKu XpoMaTUHA — TUCTOHBI.
Jlunamura si0epnoii 0060104KkUu 6 Mumose. Hoepuwviti mpancnopm.

Krnerounbie BimrOueHWs. CpaBHUTENBHAS XApPaKTEPUCTHKA KIETOK 3YKapHOT
(pacTUTENBHOM, KUBOTHOM, TPUOHON).

JeMoHcTpanuu

[Toprpersr: K.C. Mepexkosckuid, JI. Maprymuc.

Tabnuupl 1 cxeMbl: «CTPOEHUE SYKAPUOTUUYECKON KIIETKWY, « CTPOCHUE KUBOTHOM
KIETKNY, «CTPOCHUE PaCTUTENBHON KIETKW», «CTPOECHHE MUTOXOHIPHW», «S1apoy,
«CTpOEeHHE MPOKAPHUOTUYECKON KIIETKI.

OOOpYAOBAHWE: CBETOBOW  MHKPOCKOIN, MHKPONpPENaparbl  PacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MEKPOMPENnaparbl 0aKTEPUATbHBIX KIETOK.

JlaGoparopHas paborta «M3yueHne CTpOEHHsI KIIETOK PA3TUYHBIX OPraHU3MOBY.

[TpakTryeckas padora «M3yueHne CBOHCTB KIETOYHONH MEMOPAHBD».

JlaboparopHas  pabGora «McchaenoBaHue IasMonmM3a M ACIUIA3MOJIM3A
B PACTUTEIbHBIX KIIETKAX).

[IpakTnyeckas pabora «H3ydeHue ABMXKCHHS LMATOIUIA3MBl B PACTHTEIBHBIX
KJIETKaX».

Tema 6. O0MeH BelIeCTB M IPEBPALLICHHE JHEPTUH B KJIETKe

AcCUMWISIIAS ¥ TACCAMWISLMAS — JIBE CTOPOHBI Merabonmm3ama. Tunel oOMeHa
BEUIECTB. AaBTOTPOQHBIM © TeTepoTpodHBIA. YdyacThe KHUCIOpoAa B OOMEHHBIX
nporeccax. JHEPreTHuecKkoe odecrneueHue KieTku: npespamenue AT® B 0OMEHHBIX
nporeccax. DOEpPMEHTATUBHBIA  XapakTep peakuumid KJICTOYHOro  MeTadonm3Ma.

10



DenepanbHas pabodas nporpamma | buonorus. 10—11 knaccs! (yrayOnéHHBIH YPOBEHb)

DepMEHTHI, UX CTPOCHHUE, CBOMCTBA M MexaHM3M AcicTBus. KodepmeHTsl. OTimuus
(EpMEHTOB OT HEOPraHMYEeCKMX KaTaim3aropoB. belku-akTuBaTopel M OCNKH-
WHTAOWUTOPBL. 3aBHCUMOCTh CKOPOCTHM (EPMEHTATHBHBIX PpEAKUMA OT pa3IMYHBIX
(hakTopOB.

[lepBUYHBII CHHTE3 OPraHUYECKMX BEMIECTB B KINETKE. DOTOCUHTES. AHOKCUEHHDLT
u oxcueennvlli pomocunmes y baxmepuii. Ceemocoouparoujue nueMeHmel U NUeMeHmel
peaxyuonno2o yenmpa. Ponb xmopomnactoB B mpouecce gorocuHTe3a. CBETOBas W
TeMHOBad (asbl. Pomoowixanue, Cs., Cy.u CAM-munwvi hpomocunmesa. IIpONyKTUBHOCTb
¢orocuHTe3a. BiusHue paznmuyHbIX (PAKTOPOB HA CKOPOCTH (HOTOCHHTE3a. 3HAUYCHUE
(oTocuHTE3A.

XemocuHTe3. PazHooOpasue OpraHM3MOB-XEMOCHHTETUKOB. HUTPAQPHIHMPYIOIINE
OaKTepuH, IKENE300aKTEpUHU, CEPOOAKTEPUHN, BOAOPOJIHBIE OakKTEpUH. 3HAYCHUE
XEMOCHHTE3A.

AHaspoOHBIE Opranm3Mbl. Buabl OposkeHus. [IpomykTel OpokeHHUs H  MX
UCMOIB30BAHUE  YEIIOBEKOM.  AHA3pOOHBIE  MUKPOOPraHM3MbBI  KaKk  OOBEKTHI
OMOTEXHOJIOTUU U BO30YyAUTEIN OOJIE3HEH.

ABpOOHBIE OpraHu3Mbl. JTalbl SHEPreTUYECKOro oOMeHa. [loAroToBHUTENBHBIN
atan. [ MuKoam3 — GECKUCIOPOAHOE PACUIETITIEHUE TITFOKO3BI.

buonornueckoe OKHWCIEHWE, WIM KIETOYHOE JbIXaHWe. Ponb MUTOXOHApWI
B MpoLeccax OMOIOTHYECKOro OkucieHus. [lukmmueckune peakuuu. OKUCIUTEIBHOE
dochopunrpoBanue. Suepeus memOpannoco epaouenma npomonos. Cunmes ATO:
paboma npomonnoti ATO-cunmaszwr. [IpeumyinecTa a3poOHOro MyTH 00MEHA BELIECTB
nepen aHadpoOHbIM. I (PPEKTUBHOCTH IHEPrETUYECKOTO OOMEHA.

JleMoHcTpanmu

[Toprperer: Ik, Ilpuctm, KA. Twumupszes, C. H. BuHorpaackuii,
B. A. Durenerapar, 11 Mutuermn, . A. 3aBap3uHs.

Tabmuubl U cxembl: «DOTOCHHTE3», «OHEPreTHUecKuit oOMeH», «bHOCHMHTE3
Oenkay», «CtpoeHue GpepMeHTay, «XEMOCHHTESY.

OOOpYAOBAaHWE: CBETOBOM MMKPOCKOMN, OOOpPYAOBaHHME IJsi MPHUTOTOBJICHHS
MOCTOSIHHBIX ¥ BPEMEHHBIX MUKPOIPENApaToB.

JlaGoparopHas pabora «M3yueHue KaraquTH4EeCKOW AaKTUBHOCTH (DEPMEHTOB
(Ha MpUMeEpE aMMJIA3bl MU KaTalasbl)».

JlaGopatopHas paborta «M3yueHue (PEpMEHTATUBHOTO PACHICTIIICHHUS TEPOKCUJIA
BOJIOPO/IA B PACTUTEIBHBIX W YKUBOTHBIX KIIETKAX).

JlaGopatopHas padora «CpaBHEHUE TPOLECCOB (DOTOCHHTE3a U XEMOCUHTE3Q.

JlaGopatopHas pabora «CpaBHEHUE MPOLECCOB OPOKEHUS U JIBIXAHUSD».

Tema 7. HacneacreeHHast HHpopManus U peajan3anus €€ B KJIeTKe

Peakuyn wmarpuyHoro cuHresa. [IpyHOMO KOMIUIEMEHTAPHOCTH B peakiuax
MaTPUYHOTO CUHTe3a. Peanunzanus HacleACTBEHHONH MHpopManuu. ['eHeTHUECKHA KOJ,
ero coiicrea. Tpanckpunuus — mMatpuuHelii cuHTe3 PHK. TIpuHImMne! TpaHckpunmuu:
KOMILUIEMEHTAPHOCTb, AHTUIAPAIIEIBHOCTD, ACUMMETPUYHOCTE. Cospesanue
mampuyneix PHK 6 sykapuomuyeckoii kiemre. Hexooupyrowue PHK.

11
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Tpancnsiumst 1 €€ stanel. Yyactue TpancnoptHelx PHK B OmocuHTe3e Oenka.
VYcnosus OuocunTesa Oenka. KogupoBanue aMMHOKHUCIIOT. Posib puOocoM B OMOCUHTE3E
Oenka.

Cospemennvie npeocmasienus o cmpoenuy 2eHog. (OpraHusaums TIeHOMa
y TPOKApHOT M SYKapuoT. Perymsius akTMBHOCTM T€HOB y OpokapuoT. ['mmoresa
onepoHa (®. Kakob, XK. Mano). Moaekyusapuvie mexanuzmvl dKCHpeccuu 2eHoe
vy oykapuom. Ponv xpomamuna 6 peeynsiyuu pabomwvr 2eno6. Perynsuusi 0OMEHHBIX
POLIECCOB B KEeTKEe. KIeTouHbII roMeocTas.

Bupycbl — Heknerounble (OpMbI KU3HM W OOMUrarHele napasutbl. CTpoeHue
OPOCTBIX M CJOXKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuoQaroB. SKusnenHlil yuxi
JIHK-cooepocawux supycos, PHK-cooepocawgux eupycoes, baxmepuogpazos. Obpammas
MPAHCKPUNYUs, pesepmasd, uHmespasd.

BupycHbie 3a0osieBaHusi uenoBeka, kMBOTHbIX, pactenuii. CIIW]], COVID-19,
COLMAIbHBIE H METUIUHCKUAE TPOOTIEMBIL.

buoungopmamura: unmeepayus u avanuz ooavuwiux maccueos («bigdatay)
CMPYKMYpPHLIX  OUOI0cU4ecKux Oannvix. Hanomexuonocuu 6 oOuonocuu u meouyune.
IIpocpammupyemvie pynkyuu oeixos. Cnocodvr 00CMAGKU JIEKAPCME.

JeMoHCcTpanum

[Toprpersl: H.K. Koneuos, /.. BaHOBCKUIA.

Tabmuupl u cxembl, «buocuHTe3 Oenkay, «l'eHeTmyeckuii kKoa», «BUPYCHD»,
«bakrepuodarny.

[TpakTryeckas padora «Co31aHUE MOJEIN BUPYCA».

Tema 8. JKu3HeHHBbIH LUK KJIETKH

Krerounslii 1k, ero nepuoasl U peryisauus. Marepdasa u muto3. OCOOCHHOCTH
OPOLECCOB, MNpOTeKarmux B HHTepdase. [loaroroBka KIETKHM K JACTCHUIO.
[TpecuHTETHYECKHI (TOCTMUTOTHYECKUN), CHHTETHYECKMI M TMOCTCUHTETHUYECKHN
(MPEMUTOTUYECKUIT ) TIEPUOBI MHTEPPA3HI.

Marpuunsiii  cudate3 JIHK — penmmkanms. [lpuammner  perummkanvu  JIHK:
KOMIUIEMEHTAPHOCTh, MOJIYKOHCEPBATUBHBIN CHHTE3, aHTHIAPAIIENLHOCTE. MeXaHu3M
pemmmkanuu  JIHK. Xpomocomel. CTpoeHue xpomMocoM. Temomepsl M TenoMmepasa.
XPOMOCOMHBII HAa0Op KIETKA — KapuoTHIL. J(MIJIOWIHBIA W TaruIOMIHBIA HAOOPHI
XpoMocoM. ['oMostorndHbie XpOMOCOMBL. 110J10BBIE XPOMOCOMBI.

Jlenenue kneTku — MuTo3. CTaium MUTO3a U TPOUCXOIAIIUE B HUX TPOLECCHI. THIIBI
MATO3a. KapuoKnHE3 U IMTOKUHES. bHOJIOrMYeCKOe 3HAYCHUE MUTO3A.

Perynsiuust MUTOTHYECKOTO LIMKIA KIETKH. [ [porpaMMupyemast KiieTouHast ruOesb —
aroITo3.

Knerounoe sapo, XpomMocombl, (YHKIMOHAJIBHAs TEHOMHUKA. Mexanusmul
npoaugpepayuu, oughepenyuposku, cmapenus u cubenu kiemox. «[{ugposas kiemxa» —
ououngopmamuyeckue Mooenu QYHKYUOHUPOBAHUS KIEMKU.

JeMoHcTpanuu

Tabmuuel W cxeMbl: <«OKU3HEHHBIA UK KIETKW», «Mutody, «CTpocHHe
xpomocom», «Penmmkanus JJTHKY.

12
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OOopy/lIoOBaHKE: CBETOBOM MHUKPOCKOI, MHUKpompenapartel: «MHUTO3 B KJIETKaX
KOPELLIKa JTYKay.

JlaGoparopHas pabdorta «M3ydueHne XpoMOCOM HA FOTOBBIX MUKPOIIpEaparaxy.

JlaGoparopHas pabora «HabnroaeHre MUTO3a B KJIETKAX KOHYMKA KOPEIIKA JIyKa
(Ha rOTOBBIX MUKPOITPENaparax)y.

Tema 9. CTpoenue u yHKUHH OPTraHU3MOB

buonornueckoe pazHooOpasre OpraHu3MoB. OFHOKIETOYHBIE, KOJOHUAIBHBIC,
MHOTOKJIETOYHBIE OPraHU3MBI.

OCOOEHHOCTH CTPOCHUS M KU3HEACATEIBHOCTH OJHOKJIETOYHBIX OPraHUu3MOB.
Baktepuun, apxew, OJHOKIETOYHbIE TpPHOBI, OJHOKIECTOYHBIE BOJOPOCIH, IPYTHE
MPOTUCTHL. KOJTOHUAIBHBIE OPraHU3MBI.

B3anmocBsA3p yacTell MHOTOKJIETOYHOIO OpraHusMa. TkaHW, OpraHbl U CUCTEMBI
opranoB. Opranusm Kak €uHoe nenoe. I'omeocras.

Tkanu pacreHui. Tunbl pacTUTENBHBIX TKaHEH: oOpasoBarenbHas, MOKPOBHAS,
OpoBOJALIAs, OCHOBHas, MexaHuueckas. (OcCOOEHHOCTM CTpoeHus, (YHKIUMA u
PacIonOKeH!s TKAHEH B OpraHax pacTeHUM.

TkKaHu >KUBOTHBIX M YeJoBeKa. THIBI >KABOTHBIX TKAaHEH: DIUTEIHAIbHAL,
COCAMHMUTEbHAS, MBIIICYHAs, HEpBHAs. (OCOOCHHOCTH CTpoeHUs, (QYHKUUA U
pacnoioKEHUs TKAHEW B OpraHax >KMBOTHBIX U YEIOBEKA.

Opranbl. BereratuBHble U T€HEPATUBHBIE OpPraHbl pacTeHuil. Opranbl U CUCTEMBI
OpPraHoB KUBOTHBIX U YeJIoBeKa. DYHKIIMK OPraHoOB U CUCTEM OPraHOB.

Omopa Tena opranusmoB. Kapkac pacrenmii. CkeneTel OTHOKIECTOUYHBIX H
MHOTOKJIETOYHBIX >KABOTHBIX. HapykHblii 1 BHYTpeHHMI CKesleT. CTPOCHUE U THIIBI
COCIUHEHUS KOCTEH.

JIBMOKEHUE OpPraHu3MoB. JIBHIKEHHME OJHOKJIETOYHBIX OPraHWU3MOB: aMEOOMIHOE,
JKTYTUKOBOE, PECHUYHOE. JIBIJKEHUE MHOTOKJIETOYHBIX PACTEHUM: TPOMU3MBI U HACTHUH.
JIBM>KEHHE MHOTOKJIETOYHBIX JKMBOTHBIX M YEIOBEKA: MBIIIEYHAsA cuctema. Pedrekc.
CKeneTHBIE MBILIIBI U UX padoTa.

IIntanue opranu3mos. lloryomenne BOABI, YIVIEKHUCIIOTO Ta3a U MUHEPAIbHBIX
BEILLECTB pacTeHUsAMHU. [IuraHue >KUBOTHBIX. BHYTPUIOIOCTHOE WM BHYTPHKIIETOYHOE
nuuieBapeHue. [ InTanne no3BOHOYHBIX JKUBOTHBIX. OTIAENBI MUILEBAPUTEIILHOTO TPAKTA.
IInmeBapurenbHbie Jkene3nl. [InieBapuTenpHas CUCTEMA YEI0BEKA.

Jlpixanue opraHu3MoB. JIpixanue pacteHuii. [{pixanue >kuBoTHBIX. J(u(dy3us razo
4yepe3 MOBEPXHOCTh KIeTKU. KoskHOe npixanue. JlprxarenbHas noBepxHocTh. JKadbepHoe
U JIETOYHOE JbIXaHUE. JIpIXaHWE MO3BOHOYHBIX YKUBOTHBIX U YEJIOBEKA. DBOJIFOLIMOHHOE
VCIIOKHEHUE CTPOCHHUS JIETKUX I[I03BOHOYHBIX S>KMBOTHBIX. JlpIXarenpHas cucTteMa
yenoBeka. MeXaHu3M BEHTHIALMHM JETKMX VY NTHLl U MJIEKONMUTAKMX. Perymsauus
JbIxaHus. JlpIxaTenbHble OOBEMBIL.

TpaHcnopT BELIECTB Y OPraHu3MOB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUA. Tpancnopt
BEILECTB Y JKUBOTHBIX. KpOBeHOCHas cucremMa M €€ opraHsl. KpoBEeHOCHas cucreMa
MO3BOHOYHBIX JKABOTHBIX M 4YenoBeka. Cepane, KPOBEHOCHBIE COCYIbl U KpoBb. Kpyru
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KPOBOOOpAICHUsI. DBOJIIOLMOHHBIE YCJIOKHEHUS CTPOCHHSI KPOBEHOCHOW CHCTEMBI
NO3BOHOYHBIX )KUBOTHBIX. PaboTa cepana u €€ peryasus.

Brinenenne y opranu3MoB. BbelaeneHue y pacTreHuil. BblaeneHne y KUBOTHBIX.
CokparutenbHble Bakyond. Opradbl BblaciacHUs. OuibTpanus, ceKperuss 1 00paTHoe
BCACHIBAHUE KAaK MEXaHU3MBl pPabOThl OpPraHoB BbIACICHUs. CBs3b MOJMOCTH TeNa
C KPOBEHOCHOW W BBIACIIUTEIIBHON CHCTEMaMU. BBIIENEHNUE Y TO3BOHOYHBIX KUBOTHBIX
u yenoBeka. [loukn. Ctpoenune u pyHKunoHMpoBaHue Heppona. OOpa3oBaHUE MOYH Y
YEJI0BEKA.

3almuTa y OpraHu3MoB. 3alUTa Y OJHOKIIETOUYHBIX OpraHu3MoB. Cnopel OakTepuit
M LMCTHI MPOCTEHIIMX. 3auuTa y MHOTOKJIETOYHBbIX pacTteHuid. Kyrukyna. Cpencrsa
MACCUBHON U XUMHWYCCKOH 3alUThl. DUTOHIUIBI.

3ammra y MHOTOKJIETOYHBIX KMBOTHBIX. [IOKPOBBI M WX NMPOM3BOJHBIC. 3aIIMTa
opranusaMma ot Oone3neil. UMMyHHas cucrema 4denoBeka. KieTouHblii U rymopasibHBIN
UMMYHUTET. BpoknénHblli U NpuoOpeTéHHbI crenupuyeckuii MMMyHUTET. Teopus
KJIOHANbHO-cesiekTHBHOr0O umMmynuteta (I Opmux, ®.M. bepuer, C. Tonerasa).
BocniayaresbHble OTBETEI OpraHu3MoB. Poiib BPOXKAEHHOIO UMMYHUTETA B Pa3BUTUU
CHCTEMHBIX 3a00JIEBaHUIA.

PaznpaxuMoCTe U peryisuus y OpraHu3MoB. Pa3apakuMoCTh Y OAHOKIETOYHBIX
OpraHu3MoB. Takcuchl. Pa3apakuMOCTe U peryisaius y pacreHuil. POCToBBIE BemecTBa
1 VX 3HAYEHHE.

Hepenas cuctema n pedaekTopHas perymsinus y >KuBOTHBIX. HepBHAs cucrema u eé
OTIENBL. DBOMIOLMOHHOE YCIOKHEHUE CTPOCHMSI HEPBHOW CUCTEMBI Y >KMBOTHBIX.
OTnensl rOJIOBHOTO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Pedrnekc u pednexropHas myra.
be3ycnoBHBIE U YCITOBHBIE PEQIIEKCHI.

I'ymopaneHas peryisnus 1 SHA0OKPUHHAA CUCTEMA )KUBOTHBIX W YeJIOBeKa. JKenessl
OHJIOKPUHHOW CHCTEMBI U UX TOPMOHBIL. [lelicTBHE TOPMOHOB. B3auMOCBA3b HEPBHOW U
SHAOKPUHHOMN cucteM. ['unoranamo-runogusapHas CHCTEMA.

JleMoHcTparmu

[Toprper: U.I1 ITaBnoB.

Tabmuuelt u  cxembl:  «OOHOKIETOYHBIE BOAOPOCHM», «MHOTOKJIETOUHBIE
BoOpocimy, «baktepuny, «IIpocreiimmey, «Opradbl IBETKOBBIX PaCTEHUNY, « CUCTEMBI
OpraHoB NO3BOHOYHBIX JKMBOTHBIX», «BHYTpEHHEE CTPOCHHUE HACEKOMBIX», «TKaHH
pacrenuity, «KopHeBble cucTteMbl»y, «CtpoeHue crelns», «CTpoeHHe JIMCTOBOM
IUIACTUHKWY, « TKaHM >KMBOTHBIX», «CKener yenoBekay, «llnmeBapurenbHas CHCTEMAY,
«KpoBeHOoCcHass cucrema», «/lpixareibHas cuctemay, «HepBHas cucrema», «Koxay,
«MsbllieyHass cuctemMay, «BplaenuTenbHas CUCTEMa», «OHIAOKPUHHAS CUCTEMAY,
«Ctpoenne wmbiuubD, «Mmmynuter», «KumednononoctHeiey, «Cxema NHUTaHUS
pacrenniny, «KpOBEHOCHBIE CUCTEMBI TTO3BOHOUYHBIX JKMBOTHBIXY», «CTPOCHHE THAPBDY,
«CTpoeHue mianapumny, « BHyTpeHHee CTPOCHHE NOKIEBOTO YepBsy, «HepBHas cucrema
pbiO», «HepBHas cucrema nsrymkuy, «HepBHas cuCTeMa NPECMBIKAKOMIMXCS,
«HepBHas cucrema nruiy, «HepBHas cucreMa MIIEKONUTAOMIUX», «HepBHas cucrema
yenoBekay, «Peduekcy.
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OOopy/lIOBaHKE: CBETOBOWM  MMKPOCKOMN, MUKPOMpenaparbl  OJHOKIETOUHBIX
OpPraHu3MOB, MUKPOIIPENapaThl TKaHEH, PAKOBUHBI MOJUTIOCKOB, KOJIJIEKIIUN HACEKOMBIX,
UTJIOKOXKUX, KUBBIE SK3EMIUISIPbl KOMHATHBIX PacTEeHWid, repOdapuu pacTeHUd pazHBbIX
OTAEJOB, BI@KHbIC Mpenaparbl XUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUICKIMU
0eCNO3BOHOYHBIX >KMBOTHBIX, CKEJIET 4YeJaoBeKa, 00OpYyJOBaHUE i IEMOHCTpALMU
MOYBEHHOTO W BO3AYIIHOTO MUTAHUS PACTEHUM, PaCIICIUICHUs KpaxMasia U OElKOB Mo
neWicTBieM (PEepMEHTOB, 00OpPYIOBAaHUE AJISi JAEMOHCTPALMU OMBbITOB MO M3MEPEHUIO
YKU3HEHHOM EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeIbHbBIX IBUKEHUN, MOJIENIN TOJIOBHOTO
MO3ra pa3jIuyHbIX KUBOTHBIX.

JlaGoparopHas paborta «M3yueHue TKaHEH pacTeHUIY.

JlaGoparopHas paborta «M3yueHue TKaHEH JKUBOTHBIXY.

JlaGopatopHas padota «M3ydeHne opraHoB IBETKOBOIO PACTECHUSI.

Tema 10. Pa3mHOXKeHHE U Pa3BUTHE OPraHU3MOB

DopMBI pa3MHOKEHHS OPraHu3MOB: 0€CIOJIOE (BKIIIOYAsk BETETATUBHOE) U MOJIOBOE.
Bunel  Oecrnonoro  pa3MHOKEHHs: MOYKOBAHUE, CHOOPYJSILMSA, (parMeHTanus,
KIIOHMPOBaHUE.

[TonoBoe pazmuoOkeHue. 110n0BBIE KIIETKH, WU raMeTsl. Meito3. Cragum menosa.
IToBenenne xpomocoMm B Mero3e. KpoccuHrosep. bHOIOrHYECKUi CMBICT MeHo03a U
MOJIOBOTO mpouecca. Meno3 u €ro MECTO B )KU3HEHHOM LIMKJIE OPTAHU3MOB.

IlpenzaponpiieBoe passutre. ['ameroreHe3 y >KMBOTHBIX. [IOJOBBIE >KEIE3BI.
OOpazoBaHue W pa3BUTHE NOJOBBIX KIETOK. CrnepmaroreHe3 m ooreHe3. CTpoeHue
MOJIOBBIX KIIETOK.

OnjogoTBOPEHUE W OMOPUOHAIBHOE  PA3BUTHE  JKUBOTHBIX.  CHocoObI
OIJIONOTBOPEHHUS. HAPYKHOE, BHYTPeHHee. [lapTreHorenes.

WuauBuayanbHOE Pa3BUTUE OPraHW3MOB (OHTOTEHE3). OMOPHOJIOrHsS — Hayka
O Pa3sBUTHHM OPraHu3MoB. Mopdgoeenes — oOna u3 enasnvix npobiem sMOpUOIOcUN.
Konyenyus mopgpoeeros u mooenu mopgoeeneza. Cragun 3MOpHUOreHe3a >KMBOTHBIX
(Ha npumepe nsryuku). JpoOnenuwe. Tunbl apoOneHus. /lemepmunuposantoe u
Heoepmunuposanioe opobaenue. biacmyna, munevr oaacmyin. OCOOEHHOCTH APOOIICHUS
MJIEKOMUTAOLIMX. 3aPOABILIECBBIE TUCTKH (TaCTPYJISILKA ). 3aKIaJAKa OPraHOB U TKAHEH 13
3apOABILIEBBIX JIMCTKOB. B3aMMHOE BIMSHUE 4YAaCTEH PAa3BUBAIOLIECTOCS 3apOAbIlIa
(oMOpHOHaAlIbHAsS HMHAYKIMS). 3aKiajka IJjaHa CTPOCHUS >KMBOTHOTO KakK pe3yJIbTar
UEPAPXUUYECKUX B3aMMOJCHCTBHIA TeHOB. BimsHHe Ha SMOPHOHAIILHOE pa3BHUTHE
PA3TUYHBIX (PAKTOPOB OKPY>KAKOLIECH CPEMBI.

Poct u pazButhe xuBOTHBIX. [locTamOpuoHaneHbIi nepuoa. [lpsmMoe u Henpsmoe
pazutHe. PazButue ¢ meraMopdo3om y O€CITO3BOHOYHBIX M MO3BOHOYHBIX KABOTHBIX.
buonorndyeckoe 3HaYEHUE TPSIMOTrO W HENPIMOrO Pa3BUTHSA, HUX PACIPOCTPAHEHUE
B pupoAe. Tumel pocta >KMBOTHBIX. DAKTOPBI PETYIISLUANA POCTA )KUBOTHBIX M YEIIOBEKA.
Craauu NocTIMOPUOHATIBHOTO PA3BUTHS Y KMBOTHBIX M Uen0oBeKa. [leprnoapl OHTOreHe3a
yenoBeka. CTapeHue U CMEPTh Kak OMOJIOTMYECKHE MPOLECCHI.

PazmHoxeHMe U pazBuTHe pacteHuil. ['ametodut u ciopopur. Melo3 B )KU3HEHHOM
nukiie pacrenuid. OOpa3zoBaHuE CHOp B mpolecce Meho3a. ['aMeToreHe3 y pacTeHUi.
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OmnogoTBOPEHUE U PA3BUTUE PACTUTEIILHBIX OPraHU3MOB. /[BOWHOE OIUIOAOTBOPEHUE
y UBETKOBBIX pacTeHnid. OOpa3oBaHUE U PA3BUTHE CEMEHH.

MexaHu3MBl PETYIALMA OHTOI€HE3a Y PACTEHUNA U JKUBOTHBIX.

JleMoHcTparmu

[Toprpersr: C.I'. HaBamn, X. [IInemas.

Tabmuubl u cxembl:  «BereraruBHOe pa3MHOXEHUE», «Tunbl  Oecmonoro
pasMHOXKEHHUs», «PasMHOKEHHE  XJIAMHIAOMOHAIbB», «Pa3sMHOXKEHUE  HBIJIEHBDY,
«PasMHOXKEHME THAPBDY, «Meho3», «Xpomocomby, «l'amerorenesy, «CTpocHHE
SMLIEKJIETKHN U CTIEPMAaTO3011a», « OCHOBHBIE CTAIUU OHTOTEHE3aY, «IIpsmoe n HenpssMoe
passutHe», «Pa3sBuTre Maickoro xyka», «Passurue capaHum», «Pa3BUTHE JATYIIKWY,
«/1BOITHOE OIIIONOTBOPEHHE Y LIBETKOBBIX PACTEHUIY, «CTPOECHUE CEMSIH OJHOAOIBHBIX
U IBYIOJIBHBIX PACTEHUI, « KU3HEHHBIN LUK MOPCKON KanycThh», « KU3HEHHBIN [IUKIT
MXa», « KH3HEHHBIN [IUKIT NATOPOTHUKAY, « KU3HEHHBINA LIUKIT COCHBIY.

OOOpYAOBAaHKE: CBETOBOW MHKPOCKOI, MHUKPONpenaparbl  SHICKICTOK |
CIEPMATO30M 0B, MOAEIb « LMK pa3BUTHS JIATYLIKHY.

JlaGopatopHas pabotra «M3ydeHHE CTPOEHUS TOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpPOIIpEnaparaxy.

[IpakTyeckas pabotra «BbIsSBICHHE TPU3HAKOB  CXOACTBA  3apOJBIIICH
ITO3BOHOYHBIX JKUBOTHBIX).

JlaGoparopHas padora «CTpOEHUE OPraHOB Pa3MHOMKEHUS BBICIINX PACTEHUI.

Tema 11. I'eHeTuKa — HAYKA 0 HACJIEACTBEHHOCTH U H3MEHYHBOCTH OPTaHU3MOB

HcTtopust cTaHOBIICHUST M Pa3BUTHs T'CHETUKH Kak Hayku. Pabotel I'. Menpens,
I'. ne ®puza, T. Moprana. Posib OT€4eCTBEHHBIX YUEHBIX B PA3BUTHN T'€HETUKH. PaboTHI
HK. KonenoBa, H.HW. Baewmwioa, A.H. benozepckoro, ['.J[. KapneueHko,
0. A. ®dummnmuenko, H.B. Tumodeera-Pecorckoro.

OCHOBHBIE TEHETMYECKUE IMOHATUS W CHMBOJIBL. [ OMOJIOrMYHBIE XPOMOCOMBI,
JIJIENIBHBIEC TE€HBI, AIbTEPHATUBHBIC TPU3HAKH, JOMUHAHTHBIA U PELIECCUBHBIA TPU3HAK,
rOMO3UT0Ta, T€TEPO3UTOTa, YUCTasl JUHHS, TMOpUbl, reHoTu, (peHorurn. OCHOBHBIC
METOJBl ~ TEHETHKW.  THOPUAOIOTMYECKWH,  LUTOJIOIMYECKHHA,  MOJICKYISIPHO-
TCHETUYECKU.

JleMoHcTparmu

IToprperer: I'. Mengens, I'. ne ®@pus, T. Mopran, H.K. Koneros, H.M. Basunos,
A H. benozepckuid, I'.J]. Kapneuenko, FO.A. ®ununuenko, H.B. Tumodeer-Pecopckuii.

TaOnuuel 1 cxembl: « MeTObI TEHETUKWY, «CXEMbI CKPELIMBAHU Y.

JlaGopatopHas padota «/[po3oduna kak 00bEKT FTEHETUUYECKUX UCCIICTOBAHUIN.

Tema 12. 3aKOHOMEPHOCTH HACJICACTBEHHOCTH

Mounorubpuanoe ckpemuBanue. [lepBelii 3ak0oH MeHaens — 3akOH €auHo00pasust
ruOpuI0B NMEPBOro nokoJyicHus. [IpaBuiio nomMmuHupoBanus. Bropoit 3akoH Mennens —
3aKOH PpACILCIUIEHUS MPU3HAKOB. LIMTONIOrMYECKME OCHOBBI MOHOTMOPHUIHOTO
CKpEIMBAaHUs. [ MIOTE3a YUCTOTHI TAMET.
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AHamm3upyrolee CKpelmBaHue. [IpOMEXYTOUHBI XapakTep HACICA0BAHUS.
Paciiennenne npu3HaKkoB MPU HEMOJHOM JOMUHUAPOBAHUM.

Jurubpuanoe ckpemmBanue. Tpetnit 3akoH MeHaens — 3aKOH HE3aBUCUMOTO
HACJICAOBAHUS MPU3HAKOB. [UTONIOrHUeCcKre OCHOBBI TMTMOPUAHOTO CKPEIIMBAHM 5.

Cuennennoe HacnenoBanue mnpusHakoB. Pabotrer T. Moprana. CremneHHoe
HACJIEIOBAHUE TE€HOB, HAPYIICHUE CLEIUICHUS MEXKAY NeHamu. XPOMOCOMHAs TEOpUs
HACJIEICTBEHHOCTH.

['enetnka mona. XPOMOCOMHBIA MEXaHWU3M ONPEACICHUS TOja. AyTOCOMBI M
MOJIOBBIE  XPOMOCOMBI. ['OMOrameTHelii M rereporameTHelii noi.  ['eHeTndeckas
CTPYKTYPa MOJOBBIX XpOMOCOM. HaciienoBanmue mpu3HaKkoB, CUETUIEHHBIX C TIOJIOM.

['eHorun kak uenoctHas cucrtema. [ lieoTpornust — MHOKECTBEHHOE IEUCTBUE IEHA.
MHOKECTBEHHBIN AJIETIN3M. B3aumopeiictue HEAJUICJIbHBIX I'€HOB.
Kommementapaocts. Onuctas. [lonumepus.

['eHeTHYECKMI KOHTPOJIb PA3BUTUSL PACTECHUMN, KMBOTHBIX M YEIOBEKA, 4 TAKXKE
(PM3UONOTMYECKUX TMPOLIECCOB, MOBEACHHUS W KOTHUTHBHBIX (pyHKUMA. ['eHeTHUecKue

MEXaHU3Mbl CHUMOMOIEHE3a, MEXaHW3Mbl B3aUMOJCUCTBUS «XO3MH — Mapa3uTy |
«XO03IMH — MUKpOOMOM». ['‘€HETHYECKHE AaCleKThl KOHTPOJIS W M3MCHECHUS
HACJICICTBEHHON MH(OPMAIMK B TOKOJIEHUSX KJIETOK U OPraHU3MOB.

JleMOHCTpamn

IToprperer: I'. Menaens, T. Mopras.

Tabmuubl 1 cxembl: «llepBblii 1 BTOpOi 3akoHBl MeHnens», «TpeTtuii 3aKkoH
Mengensy, «AHUM3UPYIOLIEE CKpemMBaHue», «HemomHoe IOMUHUPOBAHMEY,
«ClLenneHHoe HaCIeOBaHUE MPU3HAKOB Y Apo3omiiby, «I eHeTnka nomay, «Kapuorun
yenmoBekay, «Kapmortun aposzoduiby, «Kapuotun nrTunbD, «MHOKECTBEHHBIN
anenu3m», « B3auMoneCcTBUE TEHOBY.

OGopyaoBaHWE: MOACTL IS JEMOHCTPALMM 3aKOHOB €IWHO0Opa3usi THOPHIOB
[IEPBOTO IMMOKOJIEHHUA M PaCIICIUICHUsT NTPU3HAKOB, MOAEb IS JEMOHCTPALMK 3aKOHA
HE3aBUCUMOI0 HACICAOBAHUS MPU3HAKOB, MOAENb Ul AEMOHCTPALMU CLETUIEHHOIO
HACJICAOBAHUS MPU3HAKOB, CBETOBOM MUKPOCKOI, MUKponpenapar: «lpo3oduinay.

[TpakTyeckas pabora «HM3ydeHue pe3ysbTaTOB MOHOTMOPUIHOTO CKPEIIUBAHUS
y IpO30HIIBD».

[TpakTyeckas paGora «M3ydeHue pPE3ynbTaTOB AUTMOPUIHOIO CKPEUIMBAHUS
y IpO30HIIBD».

Tema 13. 3akoHOMEpPHOCTH H3MEHYUBOCTH

BzaumoneiictBue reHoTMnma W cpeabl  npud  GpopMupoBaHUM  (peHOTHIIA.
HM3meHunBOCTh TpH3HAKOB. KauecTBEHHBIE M KOJIMYECTBEHHBIC NPU3HAKK. Buabl
W3MEHUYMBOCTHU. HEHACIICACTBEHHAS U HACIICACTBEHHAS.

MomudukanmonHas  M3MeHYMBOCTb.  Pomb  cpeasl B (popMUpOBaHMHU
MOIM(PUKALIMOHHONW M3MeHYMBOCTH. Hopma peakumm npusHaka. BapuauroHHBIA s
u BapuaumoHHas kpuBas (B. HoranHcen). CpoiicTBa MOAU(DUKAIIMOHHON
WU3MEHUYMBOCTH.
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['eHOTHMTIIHYECKAs N3MEHUYMBOCTh. CBOMCTBA TCHOTUITMYECKON H3MEHUMBOCTH. BUIbI
TEHOTUITUYECKONH U3BMEHUMBOCTH . KOMOMHATUBHAS, MYTAllMOHHAS.

KoMmOuHaruBHass WM3MEHYMBOCTH. Meiio3 W MOJIOBOM Mponecc — OCHOBA
KOMOWHATUBHONH W3MEHYMBOCTU. POJIb KOMOWHATHBHOW W3MEHYMBOCTH B CO3JaHUM
TEHETUYECKOTO Pa3Ho00pas3ns B Mpeneaax OJHOTr0 BUAA.

MyTanoHHas U3MEHYMBOCTE. BUABI MyTalUii: TEHHBIC, XPOMOCOMHBIC, TECHOMHBIE.
CHOHTAHHBIC ¥ MHAYIIMPOBAHHBIC MyTAMU. SIIEPHBIC U [IUTOTIA3MATHYCCKUE MYTAIlUH.
CoMarnvecKre v MoJIOBBIE MyTalvK. [ [pHYrMHbl BO3HUKHOBEHUS MyTaunil. MyTareHsl 1
UX BIMSHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTHM MYTAUMOHHOIO MPOLECCA. 3aKOH
TOMOJIOTMYECKUX PSAAOB B HacaeACTBEHHOM nameHunBocty (H. . BaBunos). BuesnepHas
M3MEHYUBOCTh U HACIIEACTBEHHOCTb.

Dnueenemura U SNUSCHOMUKA, POIb DNUSCHEMUYECKUX (PAKMOPOB 8 HACTIEO08AHUU
U UBMEHYUBOCIU (PEHOMUNUYECKUX NPUSHAKOB Y OP2UAHUZMOB.

JleMoHcTparmu

[Toprperer: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

TaOmuiel 1 cxeMbl: « BUIbl KBMEHUUBOCTHY, «Moau(uKallMOHHAs U3MEHYNBOCTH,
«KoMOMHaTHBHAs W3MEHYMBOCTB», «Meio3», «OmnogorBopeHue», «l eHeTnueckue
3a005ICBaHUS YENTOBEKA», «Buabl MyTaruiiy.

OO00py/I0BaHUE: KUBBIE U TEPOAPHBIE IK3EMIUISIP KOMHATHBIX PACTCHUN, PUCYHKH
(ororpadun) >KUBOTHBIX C PA3TUYHBIMU BUJIAMHA U3MEHUMBOCTH.

JlaGoparopHas pabora «HccnemoBaHue 3aKOHOMEPHOCTEH MOIM(PUKALIMOHHON
M3MEHYUBOCTHU. [locTpoeHrE BaprallMOHHOr O PsAia U BAPUALIMOHHON KPUBOY.

[TpakTryeckas padbora «MyTtauuu y 1po30¢uiibl (Ha TOTOBBIX MEKPOMPENaparax)y.

Tema 14. I'eHeTuka ye/i0BeKa

Kapuorun d4enoseka. MexxayHapoaHas mporpaMma HCCIENOBaHUs TIE€HOMa
yenmoBeka. MeTopl M3ydeHUs] TEHETHKM YENIOBEKA: TEHEATOTMYECKUi, OM3HEOBBIN,
LMTOTCHETUYECKAN, TONYJIALAOHHO-CTATUCTUYECKUH, MOJEKYISPHO-TEHETUYECKUIA.
COBpeMEHHOE  ONpPENENICHWE  TEHOTUIA.  TOJIHOTEHOMHOE  CEKBEHUPOBAHHUE,
FEHOTUIIUPOBaHUE, B TOM uuciae ¢ nomowbeto [IP-ananusza. HacneactseHHbie
3a0071€BaHUsl YENIOBEKA. ['€HHbIE W XPOMOCOMHBIE OONE3HM 4eloBeKa. boliesHu
C HACNEACTBECHHOW MNPEAPACIIONIOKEHHOCTBI. 3HAYEHUE MEIULMHCKOM TIE€HETUKH
B MPEIOTBPALICHAM W JICYCHWW TCHETUYECKMX 3a0olicBaHMK 4YelloBeka. Menuko-
TEHETUYECKOE KOHCYJIbTUPOBAHUE. CTBONOBBIE KIETKU. [IOHATHE «TEHETHMYECKOTO
rpy3a». OTHYECKHE AaCMEKThl MCCICAOBAHWKA B OOJACTH PEAAKTUPOBAHUS TE€HOMA W
CTBOJIOBBIX KJIETOK.

['enernueckne  (akTOpbl  TMOBBIIIECHHOW ~ YYyBCTBUTEIBHOCTH  YENIOBEKA
K (pr3MUecKOMy M XMMUYECKOMY 3arps3HEHHIO OKpYyKarowmiehd cpenbl. ['eHeTmyeckas
MPEAPACTIONIOKEHHOCTD YEIOBEKA K MATOJIOTHSIM.

JleMoHcTparmu

Tabmuel m cxembl: «Kapuwotun dvenoBeka», «MeTOOpl M3yYEHUS] TEHETHKH
4yenoBekay, «[ eneTnueckne 3a00J1€BaHUS YETTOBEKA.

[TpakTryeckas padora «COCTaBIECHUE H AHAIA3 POIOCIOBHOW.
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Tema 15. Cennexkuusi Opranu3mMoB

JloMecTUKanms M CeNneKuus. 3apOKACHHUE CENEKUMM U JOMECTUKALMH. YUYEHHUE
H.W. Baeunosa o lIeHTpax NMpOMCXOXKACHUS U MHOTOOOPa3Hsl KyJbTYPHBIX PACTEHHIA.
Pone cenekumyu B CO3MaHMM COPTOB PACTEHWMM W NOPOA >KUBOTHBIX. Copr, mopoaa,
mTaMM. 3aKOH T'OMOJIOTMYECKMX PSAAOB B HACIEACTBEHHOM  M3MEHUYMBOCTH
H.W. BaBusiosa, €ro 3HaueHue Ui CEICKIIMOHHON PadOTHI.

Metonpl  cenekuMOHHONH  paboTel.  MCKYCCTBEHHBIH OTOOpP: MAacCOBBIA W
WHAUBUAYATbHBIA. DTanbl KOMOMHALIMOHHOW CeNleKUnU. MCnbiTaHne MpOU3BOAUTENCH
1o moToMcTBy. OTOOP MO TEHOTHIY € MOMOLIBIO OLICHKH (PEHOTHIIA MOTOMCTBA U OTOOD
I10 FeHOTHUITY ¢ ToMolLbr0 aHaym3a JHK.

HcKyCcCTBEHHBINM MyTareHe3 Kak METOJ CEJICKIMOHHOM padoThl. PaguanmoHHbINA 1
XUMHYECKHIA MYTarcHe3 Kak MCTOYHMK MYTAallMid y KYJbTYPHBIX (DOpM OpPraHu3MOB.
Hcnonk30BaHWE TEHOMHOIO PEOAKTUPOBAHWUS W METOAOB pekoMOmHaHTHBIX JHK
JUTS TIONYYEHUS. UCXOHOTO MATePrAaia Il CENEKIHH.

[Tonydyenne nonumionaoB. BHyTpuBuaoBas ruOpuansanus. BIM3KopoacTBEHHOE
CKpCIIMBAHUE, WM WHOpPUAMHT. HepoaCTBEHHOE CKpEIMMBAHWE, WM ayTOPUIMHT.
I'etepo3uc u ero npuuuHbl. Hcmonb3oBaHue rerepo3uca B cenekuuu. OtnanéHHas
ruOpuanzanms. [lpeononeHne Oecniaoauss MEXKBHIOBBIX THOPUAOB. JlOCTHXKEHUs
CEJICKLIMN PACTEHUI U KUBOTHBIX. « 3€1EHAUS PeBOMOYUSL Y.

CoxpaHEHHE M M3YYEHUE TEHETUYECKUX PECYPCOB KYJIBTYPHBIX PACTECHUN M WX
OUKUX POAMYEH Uil CO3JaHWsl HOBBIX COPTOB M TMOPUIOB CENBCKOXO3HCTBEHHBIX
KyInbTYp. H3ydenue, coxpanenue U YApasieHue 2eHEeMUHYECKUMU  pecypcamu
CeNIbCKOXO3AUCMBEHHBIX U HPOMbBICAOBBLIX — JICUBOMHBIX 6 YelIsax — VIYHULeHUS]
CYWeCmBYIoOwWuUx U CO304HUS HOBbLX NOpPOO, JUHUN U KPOCCO8, 6 MOM HYUcie
C NpUMEHEHUEeM COBPEMEHHbIX MemOo008 HAYYHBIX UCCIeO08AHU, Nepedosvbix Uoel U
NepCneKmuBHbIX MexHOJI02UII.

JleMoHcTparmu

[Toprperer: H.H. Basunos, U.B. Muuypun, I'./[. Kapneuenko, [LI1. JlykesHeHKo,
b.JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuubl 1 cxeMbl: «LIeHTpbl MPOMCXOMKACHUS W MHOrooOpasusi KyJbTYpPHBIX
pacTeHuit», «3aKOH TOMOJIOTMYECKHX PIAOB B HACIECACTBEHHOW W3MEHYHBOCTHY,
«Metoabl cenekuumny, «OTnanéHnas ruopuan3anms», « MyrareHes.

JlaGoparopHas pabGora «M3ydyeHuWe COPTOB KyJBTYPHBIX PACTEHW W MOPOX
JOMALLTHUX SKMBOTHBIX.

JlaGoparopHas pabora «3ydeHne METOOB CENEKIIMA PACTEHUIN.

[TpakTryeckas padbora «IIpuBuBKa pacTeHMit».

Okckyperust «OCHOBHBIE METOAbI M JOCTH)KCHMSI CEJIEKIIMM PACTeHHH U
JKUBOTHBIX (HA CEJICKIMOHHYIO CTaHLMIO, TUIEMEHHYIO (DEPMY, COPTOMCIBITATEIbHBIN
YUYaCTOK, B TEIUIMYHOE XO34HCTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA WJIM HAYYHOTO
LEHTPA)».
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Tema 16. BHOTEXHOIOrUsl U CHHTETHYECKast OHOJ10rust

OOBEKTHI, UCMIONB3YEMBIE B OMOTEXHOJIOTAN, — KIIETOYHBIE U TKAHEBBIE KYJIBTYPBI,
MUKPOOPraHU3MBbI, UX XaPaKTEPUCTUKA. TpatnimoHHas OMOTEXHOIOTUS: XJIeO0NEUCHHUE,
NOJyYEHUE KUCIOMOJIOYHBIX MPOAYKTOB, BUHOAEHHE. MHUKPOOHONOTHYECKANA CHUHTES.
OOBEKTBI MUKPOOMONOrMYECKUX TEXHONOrui. [Ipon3BoaAcTBO O€nka, aMHUHOKUCIOT U
BUTAMUHOB.

Co3gaHve TEXHOJIOTMA W HMHCTPYMEHTOB LICJICHANPABICHHOIO M3MCHEHUS W
KOHCTPYHPOBAHHWSI T€HOMOB C LEJBbIO TMOMYYEHUS OPraHU3MOB M WX KOMIIOHEHTOB,
COAEPAlMX HE BCTPEUAOIIUECS B MPUPOJAE OMOCUHTETUYECKUE TTYTH.

Knerounas wmxeHepus. MeToapl KylbTYpbl KIETOK W TKAHEH pAacTeHUH W
»KUBOTHBIX. Kprobanku. CoMmarnueckass ruOpuam3anisi 1 COMaTnueCKuii SMOPHOTeHE3.
Hcnonp3oBaHue rarionioB B CEICKUMW PACTCHMA. [lonyuenue MOHOKIOHAIbHBIX
anmumei. Hcnoiw308anue MOHOKIOHAIbHEIX U NOJUKIOHAILHBIX AHMUME 8 MeOuyuHe.
HckycCcTBEHHOE OIUIIOAOTBOPEHUE. PEKOHCTPYKIMS SHLEKIETOK M KIOHHPOBAHUE
JKUBOTHBIX. METO TpaHCIJIAHTAUMK AP KIETOK. [exnonocuu 0300posienus,
KYIbMUBUPOBAHUS U MUKPOKIOHATILHO20 — PASMHONCEHUS,  CElbCKOXO3AUCINEEHHbIX
KYJIbmyp.

XpoMOCOMHass W TeHHas WHXEeHepHs. VICKYCCTBEHHBIH CHUHTE3 T€HA W
KOHCTpynpoBaHue pekoMOuHanTHeIX JIHK. Coszoanue mparnceennvix opeanuzmos.
JIOCTH>KEHUS M TIEPCIEKTUBBI XPOMOCOMHOW M T€HHOH WHKEHEPHH. DKOJIOTUYECKUE U
ATUYECKHUE MPOOIEMBI FTEHHOW WHKEHEPUH.

MemuuuHckue — OuorexHomorud.  llocTreHomMHas — nudpoBas — MEaUIMHA.
[TP-grarHocTika. MeTaOONOMHBIN aHaM3, TEHOUEHTPUYECKUN aHaIu3 NpoTeoMa
YeNloBeKa ISl OUEHKUA COCTOSIHHMSI €0 3J0pOBbs. MCMONBb30BaHME CTBOJIOBBIX KIIETOK.
Taprernas Tepanus paka. 3D-OnonHxeHepus A pa3paboTku PyHIaMEHTATBHBIX OCHOB
MEIUIMHCKUX TEXHOJIOTHA, CO3/1aHusl KOMIIEKCHBIX TKAHEH COYETAHUEM TEXHOJIOTUIA
TPEXMEPHOrO  OWMONMPUHTHMHra W cKapdonamHra  Juisl  peuieHus  3a1ay
MEPCOHATN3UPOBAHHON METULINHEL

Co3naHne BEKTOPHBIX BAKLMH C LENBbI0 00eCneueHrs: KOMOMHUPOBAHHOM 3allUTHI
or  Bo3Oymuteneii  OPBU,  ycTaHOBIEHME  MOJIEKYJSIPHBIX  MEXAHM3MOB
¢yHkunonupoBanuss PHK-coaepkammx BHPYCOB, BBI3BIBAOIIMX 0CO00 OMAaCHBIE
3a0071€BaHUs YENTOBEKA U )KUBOTHBIX.

JeMoHCcTpanum

Tabmuubl ¥ cxembl: «VCMONB30BaHME MUKPOOPTraHU3MOB B MPOMBILIICHHOM
NPOU3BOACTBEY, «KiieTouHas uHxeHepus», «['eHHast MHKEHEPHSD.

JlaGopatopHas padota «M3ydyeHne 0OBEKTOB OMOTEXHOIOTHI.

[TpakTryeckas padora «IlonydeHre MOTOYHOKUCIIBIX TPOAYKTOBY.

OKCKkypeusi  «bHOoTexHONmOrMs  —  BaKHEHIIAs  MPOWM3BOAMTENIbHAS — CHUIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOICTBO)Y.
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11 KUIIACC

Tema 1. 3apoxkaenue u pa3BuTHE 3BOJTINHOHHBIX NPEACTABICHUIT B OHOI0r UM

OpomouroHHas teopust Y. JlapBuna. [Ipeanochiiky BO3HUKHOBEHUS JAPBUHUA3MA.
JKu3Hb 1 Hay4yHas nedatesibHoCTh Y. [lapBrHa.

JIBWKyIME CWibl 3BOMOUMM BUAOB 1o Y. JlapBUHY (BBICOKAs MHTEHCHUBHOCTH
Pa3MHOKEHHSI OPraHU3MOB, HACJICACTBEHHAS H3MEHUABOCTh, OOph0a 3a CYyIIECTBOBAHHE,
€CTECTBEHHBIH M UCKYCCTBEHHBIA OTOOP).

Odopmienne cuHTETHYECKOH Teopun 3Bomtonuu (CTJ). HelitpanbHas Teopus
sBomonnn. COBpEMEHHAS 3BOIOLMOHHAS OUOJIOTHs. 3HAYEHHUE 3BOJIFOLIMOHHON TEOPUH
B (POPMUPOBAHNH ECTECTBEHHO-HAYYHON KapTHHBI MUPA.

JleMoHcTparmu

[Toprpersl: Apucrorens, K. JIunnei, XX.b. Jlamapk, 2.7K. Cenr-Unep, 7K. KroBbe,
4. Hapeun, C.C. UerBepukos, M. W. [1Imansraysen, x. Xonnaehn, /[ K. benses.

Tabmubl n cxembl: «Cuctema >xuBod mpupoasl (no K. Jluauerw)», «JlectHuma
JKUBBIX cymiecTB (mo Jlamapky)», «Mexanusm (HopMHUpOBaHHs MPUCTOCOOTCHUM
y pacTteHuil W KMBOTHBIX (1m0 Jlamapky)», «Kapra-cxema mapuipyra HyTEHIECTBHS
Y. lapeuna», «Haxoaxu Y. [lapeunHay, «DopMbl 00pbOBI 3a CyIECTBOBAHKEY, «I Iopoabl
ronyOei», «MHoroobpasue KynbTypHbIX (opm Kamyctb», «llopoasl momamHux
JKUBOTHBIX», «Cxema oOpa3oBaHus HOBbIX BHJIOB (mo Y. Jlapeuny)», «Cxema
COOTHOLICHHS JBMKYIIMX CHJT 3BOMIOLUHNY, «OCHOBHBIE IMOJIOKEHUS CHHTETUYECKOHN
TEOPUH SBOJTFOLIIY.

Tema 2. Mukpo3BoIOUHS U €€ pe3yJIbTaThl

[Tonynsius KaK 3J€MEHTapHAas €IMHULA YBOTOLUH. COBPEMEHHBIE METO Bl OLICHKH
TEHETUYECKOTO PAa3HOOOpa3ust M CTPYKTYpel nomyisiimid. M3meHeHwe reHooHaa
NOMYJIILIAA KaK 3JIEMEHTAPHOE HBOJIIOLMOHHOE SIBJICHHE. 3aKOH TIE€HETHYECKOIro
paBHOBecus J[>k. Xapau, B. BaiinOepra.

OneMeHTapHbIE (PAKTOPbI (ABMXKYILIKAE CUIIBI) SBOIOLMA. MYTallMOHHBIN MPOLIECC.
KomOunatuBHass u3MeHYMBOCTh. Jlpeii) TreHOB — chydaliHble HEHANPABICHHBIC
U3MECHEHUS 4acToT aiesied B monyiasuusx. O(dexkt ocHoBarens. Ipgexm
OYMeL104H020  2opaviuikd. CHUDICEHUE 2eHeMUYECKO20 pPA3HOOOpA3us: NpuyUHbl U
cnreocmaus. Ilposenenue s¢hpexma Opeiicha 2enos 6 OOIBULUX U MATBIX NONYIAYUSIX.
Murpauvu.  Mzomsiust  momyuisinuii:  reorpaduyeckas  (MPOCTPAHCTBEHHAs),
ounonornyeckas (penpoayKTUBHAS ).

EctectBenHbli 0TOOp — HampaBsoWni PakTop 3BOMOLUN. DOPMBI €ECTECTBEHHOTO
oTOOpa: JBMXKYINWH, CTaOWJIM3APYIOIMH, pa3pblBAOIIUi (Iu3pynTUBHBIN). [lonoBoi
0TO00p. BOBHUKHOBEHHE M HBONIOLUS COLMATBHOTO MOBEACHUS )KUBOTHBIX.

[TprcnocoOaeHHOCTD OPraHM3MOB  KaKk  pe3yJibTaT  MHKPO3BOJIOLUH.
Bo3HMKHOBEHHE TPUCIOCOOICHHH Y OpraHu3MoB. ApoMop(do3bl U MAMOAAANTALUH.
[Tpumepsl MpUCHOCOONEHN Yy OpPraHu3MoB. MOpP(onoruveckue, QU3NOIOTHUYECKHE,
OMOXMMHYECKHE, MOBEAEHUYECKHE. OTHOCUTENBHOCTh MPUCTIOCOOJEHHOCTH OPraHU3MOB.
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Bua, ero xpurepum u  CcTpykTypa. BmamooOpazoBaHme Kak pe3yJibTar
MUKPo3BOIIOIMK. M3omsius — kimodeBoi (aktop BuaooOpazoBanus. [Iyth u cnocoOsbl
BUJI000Pa30BaHUA; aJIJIONATPUYECKOE (reorpaduueckoe), CUMIIATPHYECKOE
(9KOJIOTUYECKOE), «KMTHOBEHHOEY (MONMILIONAU3AMS, ruOpuan3anus). J[JuTenbHOCTh
3BOJTFOLIMOHHBIX MPOLIECCOB.

Mexann3mbl (HOpMUPOBAHUS OUOOTHYECKOTO Pa3HO00pasHsl.

Ponb 3BOMFONMOHHON OHONOrMA B Ppa3padOTKE HAYYHBIX METOAOB COXPAHCHHS
OuopazHooOpazus. MUKpPOIBOIMIONMS M KOJIBOJIOIMS NApPa3uTOB W HMX XO3SEB.
Mexann3mbl (POPMUPOBAHUST YCTOMUMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPBOBI C HEH.

JleMoHcTpanmu

[Toprpersr: C.C. YeTBepukos, 3. Maiip.

Tabmuubl U cxembl: «MyTalmoHHas U3BMEHYMBOCTBY, «IlomysiuoHHas CTPyKTypa
BUaa», «CxeMa TpPOSBICHUs 3aKkOHa Xapau—BaiHOepra», «J/IBHKyIIHE CHITBI
3BOJIIOLMMY,  «ODKOJNOTMYeCKass M30JSIIMS  TOMYJSIUMA  CEBAaHCKOW  Qopemay,
«["eorpamyeckas M30JALHAS JTUCTBEHHUIBI CHOMPCKOM M JIMCTBEHHUIBI AypPCKOi»,
«[TomyNAMOHHBIE BOJHBI YHCACHHOCTU XHIIHUKOB W KEPTB», «Cxema JeicTBUs
€CTECTBEHHOr0 0TOOpa», «®opmbl OOpbOBI 3a CylIECTBOBaHUEY, «MHIyCTpuanbHBIN
Menanu3my, «KuBble uckomaembie», «IIOKpOBUTENBCTBEHHAS OKpPAcKa >KMBOTHBIXY,
«Ilpenynpexxaaromias OKpacka >KMBOTHBIX», «DH3MOJOTMYECKME  aAanTalun,
«IIprcrocoONeHHOCTh OPraHU3MOB U €€ OTHOCUTENLHOCTBY, «KpuTepuu Buaa», « Buasl-
nBoitHUKWY, «CTpykTypa Buaa B mnpupoae», «CrnocoObl BHA00OPA30BaAHUSY,
«['eorpamyeckoe BUI000PAa30OBaHUE TPEX BHIAOB JAHABIIICHY, «DKOIOTMYECKOE
BU000pa3oBaHue BUAOB CUHULY, «llonmummonabl pactenmii», «KamycTHO-pencyHbIi
THOpUIY.

O6opynoBanue: repOapu pacTEHUH, KOJUIEKIIMM HACEKOMBIX, 4ydena NTUIl U
3BEpEll ¢ MpUMEpPaMH PA3JIMYHBIX NPHUCIOCOOJICHUH, Yydesla NTULl U 3BEPEH pPa3HbIX
BUJIOB, TepOapuu pacTeHui OMM3KUX BUIOB, 00PA30BABIIMXCS PAIMYHBIMH CIIOCOOAMHM.

JlaGoparopHas pabora «BeIsIBICHHE U3MEHUYMBOCTH Yy 0COOEH OHOrO BUIAY.

JlaGoparopHas pabora «IIpucrnocoOneHnss OpPraHM3MOB M WX OTHOCHTEIbHAs
LEIECO00PA3ZHOCTHY.

JlaGopatopHas padoTta «CpaBHEHUE BUAOB MO MOPHOJIOTHYECKOMY KPUTECPUIOY.

Tema 3. Makpo3BoIIOIMSA U €€ pe3yJbTaThl

Metoapl M3y4YeHHsS MAKPO3BOMIOLMH. [laneOHTOIOrMYECKHE METOAbl HM3YUYCHHS
sBoymonnn. IlepexoaHeie (GopMbl B PUIOTEHETUUECKHUE PSABI OPraHU3MOB.

buoreorpaguyeckue metoasl u3yueHus 3Bomonun. CpaBHeHue (Gropsl U (ayHbl
MaTE€pUKOB W OCTPOBOB. buoreorpaduueckue oOnacty 3emiid. BUIbI-DHACMUKH W
PETMKTBHIL.

OMOpPHOJIOTHYECKAE W CPABHUTEJIBHO-MOP(OIIOrHUECKAE METOABl  W3YUYCHUS
SBOJIIOLMK. ['CHETMYECKME MEXAHW3MBlI HBOJIOUMU OHTOTECHE3a W MOSIBICHUS
3BOJIFOLIMOHHBIX HOBIIECTB. ['OMOJIOTUYHBIE W AHAJOTUYHBIE OpraHbl. PynnMeHTapHbIe
Oprassl U ataBU3Mbl. MOJIEKYISIPHO-T€HETUYECKIE, ONOXMMUYECKHE U MATEMATUYECKHE
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METOJBl M3YYEHUS SBOMIONMH. [OMONOrMuHble TeHbBl. COBPEMEHHBIE METOMABI
NOCTPOEHUS (PUITOTCHETUYECKUX IEPEBBEB.

XPOMOCOMHBIE MyTALIU W SBOJIFOLIMSI TEHOMOB.

OOmume 3aKOHOMEPHOCTH (NpaBWjia) SBOMOUMU. [Ipunyun cmenvi QyHKYU.
HeoOparumocts 3Bomtoumu. ApantuBHas paauanus. HepaBHOMEPHOCTH TEMIIOB
3BOJTIOLIAN.

JleMoHcTpanmu

[Toprpersr: K. M. Bap, A.O. Koanepckuii, @. Mromuiep, 3. [ 'eKkenb.

Tabmvubel M cxembl: «OUIOTCHETUYECKUI PAl  JIOMAIN», «APXEONTEPUKCY,
«3Bepo3yOble swmepb», «Creronedansy, «PUHHOQUTE, «CeMEHHbBIE MATOPOTHUKWY,
«buoreorpaduueckue 30Hb1 3eMiIn», «Jlpeiid) KOHTUHEHTOBY, «PenuKThY, «HayanbHbIE
CTaauu 3MOPUOHATIBHOIO PA3BUTHSl TO3BOHOYHBIX YKHUBOTHBIX», «[ OMOJOTHYHBIE H
AQHAJIOTUYHBIE OpraHel», «PyIUMEHTBH», «ATaBU3MBIY, «XPOMOCOMHBIE HAOOPbI
YyeyioBeKka W [uMNaH3e», «l 7aBHblE  HampaBlIeHUs — 3BOMOLMWY, «OOmme
3aKOHOMEPHOCTH 3BOJTFOLIAN.

OO0opy/ioBaHWe:  KOMJIEKIMKM, TepOapud, MYJSDKM — MCKOMAeMbIX — OCTATKOB
OpPraHu3MOB, MYJSDKA TOMOJOTMYHBIX, QHAJIIOTUYHBIX, PYAMMCEHTAPHBIX OPraHOB W
aTaBU3MOB, KOJUICKIIMA HACEKOMBIX.

Tema 4. IIponcxoxaeHne U pa3BuTHe )KU3HU HA 3emJe

HayuHble runote3sl MPOMCXOXKACHUS KU3HHA HA 3emile. AOMOreHE3 U MAHCIIEPMUSL.
JIOHay4YHBIE TPEACTABICHUS O 3apOKACHMM SKU3HM (KpeauumoHM3M). ['umotesa
IIOCTOSIHHOI'O  CaMO3apO’KICHUS JKA3HU M €€ onpoBepkeHue omnsitaMu @. Penwy,
JI. Cnannannanu, JI. Tlacrepa. [TponcxoxkIeHre »KU3HU U aCTPOOUOJIOTHSI.

OCHOBHBIE 3Tanbl HEOPraHWYECKOW HBONIOLMM. [lmaHerapHas (reosoruyeckas)
3BOMIIOLMSA. XHUMHUYECKass SBONIOIMS. AOHOTEHHBI CHHTE3 OPraHMYECKUX BEIIECCTB
n3 Heopranndeckux. Ombitr C. Mwmepa u ['. FOpu. OO0pazoBaHue MNOJMMEPOB
u3 MoHoMepoB. KoanepearHas runore3a A.M. Onapuna, runoresa nepBUuHOro O0yJibOHA
JIx. XonaeiiHa, renetuueckas runoresa [ Mémnepa. Pubo3umel (T. Uek) u runoresa
«mupa PHK» V. I'unbepra. ®opmupoBanne MeMOpaH U BO3SHUKHOBEHUE MPOTOKIIETKH.

Hcropus 3emnm m MeTonpl €€ m3ydeHus. Fickomaemble OPraHM4ecKue OCTATKH.
['eoxpononoruss u €€ wMeroapl. OTHOCHUTENBbHAS W aOCONIOTHAs TE€OXPOHOJIOTHS.
['eoxpoHOIIOrMYecKas Kasaa: 30Hbl, 3PbL, IEPUOBI, STOXH.

HavaneHeie 3Tanel OpraHuveckoi 3BOMOLMHU. [losBIEHHE W 3BOMIOLHUS TEPBBIX
KJIETOK. DBOMOLMS MeTabonn3Ma. BOSHUKHOBEHHE MEPBBIX S3KOCUCTEM. COBPEMEHHBIE
MUKPOOHBIC OHMOIUIEHKA KaK aHAJIOr MEPBbIX HAa 3emie cooluiecTB. CTPOMATOIMTEHI.
ITpokaprOTEl U 3YKapHOTHI.

[TpoucxoxacHue SyKapuoT (CUMOHMOTeHEe3). OBOIMIOLNUOHHOE MPOUMCXOXKICHUE
BUAPYCOB. [IpOMCXOXKICHUE MHOTOKIIETOUYHBIX OPraHU3MOB. BO3HUKHOBEHUE OCHOBHBIX
TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tanbl 3BOJIOLUMM  BbICHIMX PAacTeHUH. OCHOBHBIE apoMOp(o3bl
pacreHuil. BeIxoa pacteHuii Ha cyily. [losiBeHHe COPOBBIX PACTEHHUI U 3aBOECBAHUE
umu cymn. CeMeHHbIe pacTeHus. [IpOMCX0KAEHUE BETKOBBIX PACTEHUA.
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OCHOBHBIE 3Tanbl 3BOMIOUMKA KUBOTHOrO MHpa. OCHOBHBIE apoMop(ho3bl
JKUBOTHBIX. Bennackas (ayna. KemOpulickuii B3pbIB — MOSIBJIECHUE COBPEMEHHBIX THTIOB.
[lepBbie  xOpnoBele KMBOTHBIC. JKM3HB B BOAE. DOBOJMIOLUSA  MO3BOHOYHBIX.
[Tpoucxoxaeane ampuOuii n pentumuii. [IponcxoxkacHre MICKONUTAOMMX W MTHULL.
[TpuHun kmodeBoro apomopdosa. OCBoeHHE OECMO3BOHOUYHBIMA W TTO3BOHOYHBIMHU
YKUBOTHBIMH CYILIH.

PaspuTHe xu3HU HA 3eMJIE MO 3paM W NEPUOJIAM. apXCH, MPOTEPO30i, MaIeo30i,
M€3030H, KaiiHo30i. OOIas XapakTepucTUKa KJIMMara W reoJIOTHYECKUX MPOLECCOB.
[TosiBIIEHME M PACUBET XAPAKTEPHBIX OPraHU3MOB. YTJ€00pa3OBaHUE. €r0 YCIOBUS U
BJIMSTHUE HA Ta30BbIA COCTaB aTMOCQEPHI.

MaccoBble BBIMUPAHMS — OKOJIOIMYECKHME KPU3HMCHI MPOULIOro. [IpuyvHBl H
CIICACTBUSL MACCOBbIX BbIMUpPaHUi. COBPEMEHHBIA JKOINOIMYECKUI KPU3HC, €ro
ocobeHHocTu. [Tpobaema coxpaHeHus OnopaznooOpasus Ha 3eMIIe.

CoBpeMEHHass cHcTeMa OpraHudyeckoro wmupa. [lpuHounel knaccu@ukanuu
opranu3mMoB. OCHOBHBIE CHCTEMATUYECKHUE TPYIIITBI OPraHU3MOB.

JleMoHcTparmu

[Toprperer: @. Penu, JI. Cnaymmannann, JI. [Tacrep, .U, MeunukoB, A Y. Onapus,
JIx. Xongewn, I'. Ménnep, C. Mwnep, I'. FOpu.

Tabmubr m cxembl: «Cxema onbita ®@. Pemm», «Cxema ombita JI. Ilactepa
0 U3YUYCHHIO CaMO3apOKACHUS HKU3HNY, «Cxema onbita C. Musuiepa, I'. FOpw», « 3tansl
HEOPraHUYECKOW 3BOIIOLMWY, «['€oxXpoHONornyeckas wkanay, «HavdaibHble STarbl
OpPraHuvecKoi SBOMOLMANY, «Cxema 00pa3oBaHMs 3YKAPHOT MYTEM CUMOMOTEHE3ay,
«Cucrema >kMBOH TpUpPOAbD», «CTpoeHuE BHUpycay, «ApPOMOPQO3BI PACTEHUINY,
«Puano(QuTE), «OIHOKIIETOYHBIE BOAOPOCIMY», «MHOIMOKIETOUHBIE BOAOPOCIINY,
«Mxwy, «llanmopoTHukn», «l'ONOCEMEHHBIE pacTeHHs», «OpraHbl BETKOBBIX
pacteHuity, «CxeMa pPa3BUTHS >KABOTHOIO MHUpPa», «ApPoMOP(O3bl KABOTHBIXY,
«IIpocreiimmey, «KUmeYHONMONOCTHEIE), «llmockue 4epBw», «UIECHUCTOHOTHEY,
«PoIOBIY, «3eMHOBOAHBIE», «llpecMbikatouecs», «lItuuby, «MaekonuTaroUmey,
«PasBuTHEe XM3HHU B apxehckol spey, «Pa3Burhe >KU3HU B MPOTEPO3OWCKON dpey,
«Pa3BuTHE JXM3HH B NAICO30MCKON 3pe», «Pa3BUTHE >XM3HU B ME3030MCKOM dpey,
«Pa3BuTne XU3HU B KaAWHO30MCKOW 3pe», «COBPEMEHHAs CUCTEMA OPraHUYECKOro
MUPAY.

O6opyaoBanue: repOapur paCTCHUIA Pa3IMYHbIX OTAEIOB, KOJUIEKIMN HACEKOMBIX,
BJIQKHBIC MPENaparbl >KUBOTHBIX, PAKOBHHBI MOJUIKOCKOB, KOJUIEKLIMH MITIOKOXKHUX,
CKEJETHI MO3BOHOYHBIX YKUBOTHBIX, YyU€ENa MTHL] U 3BEPEN, KOJUIEKIIMM OKAMEHETIOCTEN,
MOJIE3HBIX UCKOMAEMBIX, MYJISDKM OPraHUYECKAX OCTAaTKOB OPraHU3MOB.

BupryaneHas naGoparopHas pabora «MoaenupoBanue onbiToB Muuiepa—tOpu
N0 H3YyYEHUK) aOMOreHHOI0 CHUHTE3a OPraHu4eCKHX COCIMHCHWNA B TNEPBAYHOM
arMocdepe».

JlaGoparopHas pabota «M3ydeHHe M OnmMCaHHE HMCKOMAEMbIX OCTATKOB APEBHUX
OPraHU3MOB).
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[TpakTyeckas pabora «M3yueHue OCOOECHHOCTEH CTPOCHHUS PACTEHWI pasHBIX
OTIEIIOBY.

[IpakTyeckas pabora «M3ydueHHe OCOOCHHOCTEH CTPOEHUS TO3BOHOYHBIX
YKUBOTHBIX).

Tema S. IIponcxokaeHne YeJ10BEeKa — aHTPONOr eHes

Paznenel 1 3anaun aHTpPONONOrud. MeToibl aHTPOIIOIOT U H.

CraHoBIeHME TIPEACTABICHUIA O NPOMCXOKACHHUM 4YENOBEKA. PenmMruossble
B033peHus. COBPEMEHHBIE HAYYHBIE TEOPUHU.

CX0ICTBO YENOBEKA € >KMBOTHBIMU. (CHCTEMAarM4eCKOE IIOJOKEHUE YEIOBEKA.
CBHIETENBCTBA CXOJICTBA YEJIOBEKA C KMBOTHBIMH: CPABHUTEIBHO-MOP(OIOTHUECKHE,
AMOPUOJIOTHYECKUE, (PU3UOIOT0-OMOXUMHUYECKUE, TTOBeACHYeCKHE. OTIMUUs YeTOBEKa
OT >KABOTHBIX. [IpAMOXOXKIECHUE U KOMIUIEKC CBA3aHHBIX C HUM NPU3HAKOB. Pa3Burhe
TOJIOBHOT'O MO3ra M BTOPOl CUTHAJIBHON CUCTEMBL.

JBwkymme cuibl  ((pakTopel) aHTPOMOreHe3a: OWOJOrMYECKHE, COLHAIBHBIC.
CooTHOomEHNE ONOTIOTMYECKUX W COLMATIBHBIX (PAKTOPOB B AHTPOIOTEHESE.

OCHOBHBIE CTaJMU AaHTPOMOreHe3a. PaHHWE 4YenoBeKoOOpasHble OOE3bSHBI
(MPOKOHCYJIbI) U PAaHHHUE MOHTHABI — OOIIME MPEAKH YEIOBEKOOOPa3HBIX 00€3bsiH U
MOAEH. ABCTPAIONUTEKA — JBYHOTHE TPEAKUA JIOACH. YUENmOBEK YMENbIA, NEPBbIE
U3TrOTOBJICHUSA Opyauil Tpyaa. UYUenoBeK NPAMOXOISIIMA W MEPBBIA BBIXOX JIFOAEH
3a npenensl Adpuku. Yenoek reiaensOeprekuii — oM MPeaoK HEAHEPTAIBCKOrO
YEJIOBEKA U YEJIOBEKA PA3yMHOr 0. YENOBEK HEAHIEPTANBCKUNA KaK BU I JIFOJEH XOJIOIHOTO
KimMmara. YenoBeK pa3yMHbIA COBPEMEHHOIO THIIA, JNECHHUCOBCKUI YEIIOBEK, OCBOCHUE
KOHTHHEHTOB 3a npeaenamu Adpuku. [laneoreneTnka u najneoreHoMuUKa.

OBOJIFOLIMSL  COBPEMEHHOTO 4YeNoBeKa. ECTECTBEHHBI OTOOpP B MOMYJISLUAX
yenmoBeka. MyTanmoHHbIi nporiece U nommamopdusM. TlonymssuuoHHbIE BOJIHBI, Apei(
TCHOB, MUTpalMs U «3PPEKT OCHOBATEISD B MOMYJISILASIX COBPEMEHHOTO YEJIOBEKA.

UYenoseueckue pacel. IloHsatue o pace. bosbiine pacbl:  €BpONEOUAHASA
(eBpazmiickasi), aBCTpalo-HErpouHasl (PKBATOpPHAJIbHAsI), MOHTOJOUIHAS (a3MaTCKO-
aMepuKaHCKas). Bpems ©W myTH paccelieHHMsl 4elIOBEKa MO IUlaHeTe. EQMHCTBO
YeNloBeUECKUX pac. HayuHas HecOCTOATENBHOCTh pacusMma. [IpucnocobieHHOCTh
YeJIOBEKA K Pa3HbIM YCJIOBHSIM OKPYXKaroLICH cpeapl. BiusHue reorpaduieckoil cpeabl
U apeiida reHoB Ha MOP(OJIOTHIO U (PU3MOTOTHIO YETTOBEKA.

MexaucuunaInHapHble METOIbI B (PU3NYECKOM (OMOIOrMYeCcKOoil) aHTPOIMOIOTHY.
OBONIOLMOHHASA AHTPOIOJIOTUS WM MAJICOAHTPOIOIOTUS YETOBECYECKUX TMOMYISALMM.
buocounanbHele MCCNEAOBAHMS NPUPOIABI 4YenmoBeka. HcecnmenoBaHue KO3BOIOLAM
OHMOJIOTMYECKOT0 W COLIMAITEHOTO B YETIOBEKE.

JeMoHCcTpanum

IToprperer: U. HapsuH, JI. JIuku, .51. Poruackuii, M.M. I'epacumoB.

Tabmuubl w0 cxembl: «MeToapl aHTPOMOJIOruuY, «['OJJOBHOM MO3r 4YemoBEKa»,
«YenopekooOpazHble  00€3bsiHBIY, «CKENET 4YelOBeKa M CKENET IIMMIIAH3ey,
«PymMMEHTBI M aTaBU3MbD), «JIBHOKYILIME CHUIIBI AHTPOIIOIEHE3a», «IBOOLMOHHOE
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JPEBO YETIOBEKA», « ABCTPAIONUTEKY, «HeN0oBEK yMenblity, « HeToBEK MPAMOXOAAIINAY,
«JleHucoBckuii yenoseky» «Heannmepranbiuply, «KpomaHboHUBD, «IIpeaku YenoBeKay,
«2Tarbl 3BOJIIOLNK YEIOBEKA», «Packl yenoBeKay.

OOOpYAOBAHUE: MYJISDKM OKAMEHEIOCTEH, MPEAMETOB MAaTePUaIbHON KYJIBTYPHI
NPEOKOB YEIOBEKa, penpoaykumu (¢ororpaduu) KapTUH € MUDOIOTHYECKUMU U
OMONECHCKMMM  CHOKETAMM  MPOMCXOKICHUS  4enoBeka, (ororpaduu  HaxXOAOK
MCKOMACMbIX OCTATKOB YEJIOBEKA, CKEIET YEIOBEKA, MOJIENb YepeNna YeJI0BeKa U yepena
MIMMIAaH3e, MOJECIh KHCTH YEJIOBEKAa M KUCTH LIMMIIAH3€, MOJEIM TOpca MPEIKOB
YeJToBEKa.

JlaGoparopHas pabora «H3ydyeHne 0COOCHHOCTEH CTPOCHHUsI CKENETa YEJIOBEKA,
CBSI3aHHBIX C MPAMOXOKICHUEM.

[TpakTryeckas padbora «M3ydeHne 3KONOrMuecKuX afanTauii 4eJI0BEKay.

Tema 6. DJkojgoruss — HAayka O B3aUMOOTHOLICHUSIX OPraHU3MOB H
HAZAOPraHU3MEHHBIX CHCTEM C OKPYKaKolei cpenoit

3apokaeHue W pa3BuTHE SKoioruu B Tpynax A. ['ymGonbara, K.@®. Pynbe,
H.A. Cesepuiosa, 3. I'ekkens, A. Tencm, B.H. Cykauépa. Pazniensl v 3a1a4m 3KOJIOTHH.
CBsI3b 5KONIOTMH C IPYTMMH HAYKaMH.

Metonsl skosorun. [loneBele  HAOMIOACHWSA. OKCIEPUMEHTBI B HKOJIOTHU:
OPUPOJHBIE U Ta00opaTopHbie. MoaenupoBaHHe B 3KOJIOTHMU. MOHUTOPUHT OKPYKArOIICH
Cpeabl: JIOKAJbHBINA, PETUOHATIBHBINA U TT100AJIbHBIA.

3HAYEHUE SKOIOTMYECKUX 3HAHUM UIA YEIIOBEKA. DKOJIOTUUECKOE MUPOBO33PEHHE
KaK OCHOBA CBS3€H 4YENOBEYECTBA C NpUpooi. DOPMHUPOBAHME HKOJIOTMYECKON
KyJBTYPBI M 3KOJOTUYECKON IPaMOTHOCTH HACEIICHUSI.

JleMoHcTparmu

[Toprpersl: A. I'ymGonear, K.®. Pynse, H A. Ceepuos, 3. I'ekkenb, A. Tencnn,
B.H. Cykaués.

Tabmuubl u  cxXembl: «Pasgensl skojorum», «Metoabl 3Kojgorumy, «Cxema
MOHUTOPUHTA OKPY>KAOLLEH CPEABD).

JlaGopatopHas padota «M3ydyeHne METOIOB HKOJIOTMYECKUX UCCIICTOBAHUNY .

Tema 7. Opranusmsbl 1 cpeaa 0OMTaHHUS

Okonorndeckne (PakTopel W 3aKOHOMEPHOCTM uX AckcTBusd. Knaccupukanms
AKOJIOTUYECKUX (PAKTOPOB: AOMOTHYECKUE, OWMOTHYECKUE, AHTPONMOreHHble. OOmme
3aKOHOMEPHOCTH  JCHCTBHS  SKoNormueckux  (QaxrtopoB. I[lpaBmio MuHMMyMma
(K. IlInpenrens, 0. JInbux). TonepaHTHOCTb. DBPUOMOHTHBIE M CTEHOOWOHTHBIC
OpPraHu3MBbl.

AlGuornueckue Qaktopel. CBET Kak 3KOJIOrMYecKkuil Qaktop. JlelicTBUE pa3HbIX
YYaCTKOB COJTHEYHOTO CHEKTPa Ha OPraHu3Mbl. DKOJIOTMYECKWE TPYNIbl PACTCHUN W
JKABOTHBIX MO OTHOUIEHUIO K CBeTY. CUTHAJIBHAS POJIb CBETA. DOTOMEPHOIU3M.

Temnepatypa kak 3xonorudeckuii paxkrop. JlelicTBrue TeMeparypsl HA OpraHu3MBI.
[TOMKMIIOTEPMHBIE W TOMOHOTEPMHBIE OPraHW3Mbl. OBPUTEPMHBIE W CTCHOTEPMHBIC
OpPraHu3MBbl.
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BrnaxHocte kak  skonormueckwid  gaktop.  IlpucnocoOnmenuss — pacteHumid
K NOAcpKaHui0 BOAHOTO Oananca. Kiaccupmkanus pacTeHUi M0 OTHOLICHHIO K BOJIE.
[TprcnocoOneHns JKUBOTHBIX K H3MEHEHUEO BOJTHOTO PEKUMA.

Cpenbl o0OuTaHWsl OpPraHW3MOB. BOJHAs, HA3€MHO-BO3AYIIHASA, TOYBEHHAS,
rIyOWHHAs MMOANOYBEHHAS, BHYTPHOPraHu3MeHHasd. OU3NKO-XUMHAUECKNE OCOOEHHOCTH
cpen obutanus opranu3MoB. [IprcmocoOaeH st OPraHu3MOB K KU3HU B PA3HBIX CPEIAX.

buonornueckue putmbl. BHeIHUE U BHYTpeHHUE pUTMBL. CyTOUYHBIE U TOJAMYHBIC
putMbl. [IprCcocoOIeHHOCTh OPraHu3MOB K CE30HHBIM M3MEHECHUSM YCIIOBHIA SKU3HH.

JKuznennoie gopmbl opraHu3MoB. [loHsiTUE O XKU3HEHHOW (opme. JKU3HEHHBIC
(GopMBI pacTEHWil: NEpeBbs, KYCTAPHHKH, KYCTAPHWYKHA, MHOTOJETHHE TPAaBHI,
ONHONECTHHE TpaBbl. JKU3HEHHBIE (QOPMBI >KMBOTHBIX. THAPOOMOHTHI, TE€OOHWOHTHI,
a3poOUOHTHI. OCOOEHHOCTH CTPOCHHUS M 00pa3a >KU3HU.

buornueckue ¢akropel. Buasl OHOTHYECKMX B3aUMOJCHCTBUIH: KOHKYPEHLMS,
XHMIIHUYECTBO, CHUMOMO3 W ero Qopmel. [lapasutus3m, Koonepauusi, MYTyallu3M,
KOMMEHCAIM3M (KBapTUPAHTCTBO, HaxjaeOHUUeCTBO). HeTpouueckne B3anmMoaeicTBIs
(tonuueckue, (opuueckue, (padpuueckue). 3HauYeHUE OMOTHYECKMX B3aUMOJCHCTBHIA
JUIE CYLIECTBOBAHUSI OPraHuW3MOB B cpene oOuTaHus. [IpUHOMI KOHKYPEHTHOTO
VCKJTFOYCHHSI.

JeMoHCcTpanum

Tabmvuel w  cxembl:  «Okonormdyeckue (akrope», «CBETOBOW  CIEKTDY,
«IKOJIOTUYECKUE TPYNNbl >KMBOTHBIX IO OTHOLIEHUIO K CBETY», «TEmIOKpOBHBIE
JKUBOTHBIE», «XOJOAHOKPOBHBIC  JKMBOTHBIE», «DHU3MOIOTMYECKUE  ananTallu
YKUBOTHBIX», «Cpeibl OOMTaHHs OpraHu3MoBy, «bronornueckue purMsDy, «KM3HEHHBIE
dopMbl  pacTeHmit»,  «KuzHeHHbIe ~ (POpPMBI  KMBOTHBIX»,  «ODKOCHCTEMA
HIMPOKOJIMCTBEHHOIO Jieca», «OKOCUCTeEMa XBOWHOro Jeca», «llemnm mnwmTaHusy,
«XumH4ecTBOY, «Ilapazutusmy, «KoHnkypeHuus», «CuMOnosy, «KoMMeHncanmu3my.

O6opvaoBanue: repdapun paCTCHUH W KMBOTHBIX, MPUCIIOCOOTCHHBIX K BIMSHUIO
PA3IMYHBIX DKOJIOTMYECKUX (PAKTOPOB, TepOapuM CBETOIIOOMBBIX, TCHEOOUBBIX M
TEHEBBIHOC/IMBBIX PACTCHUM, CBETONIOOMBBIE, TECHEMOOMBBIE W TEHEBBIHOCIIMBBIE
KOMHATHBIE PACTEHUs, TepOdapuM W KOJJICKUMH TEIJIOJIOOUBBIX, 3MMOCTOMKHX,
MOPO30YCTOHUYMBBIX PpACTEHMA, dYydela NTAL W 3BEpel, repdapuM pacTECHUH,
OTHOCAIIMXCS K TUrpoduTam, kcepoduram, Me30puTaM, KOMHATHBIE PACTEHUS TAHHBIX
IPYII, KOJJIEKIUN KUBOTHBIX, OOMTAKOIIMX B Pa3HBIX CpeAax, repOapuu U KOJUICKIIMH
pacTeHUil W KMBOTHBIX, OOJAJAIOUIMX YEPTaMU MPHUCIOCOOJICHHOCTH K CE30HHBIM
W3MCHEHUSAM YCIIOBUH >KH3HHM, TepOapul M KOJUIEKIMW PACTEHUH W KUBOTHBIX
PA3TUYHBIX >KM3HEHHBIX (POPM, KOJJIEKIMW >KUBOTHBIX, YYACTBYIOIIMX B Pa3IAYHBIX
OMOTHMYECKHX B3aUMOACHCTBUSIX.

JlaGoparopHas pabora «BbIsiBIeHHE MPUCHIOCOOIEHUI OPraHu3MOB K BIUSHUIO
CBETAY.

JlaGoparopHas pabora «BbIsiBIeHHE MPUCHIOCOOIEHUI OPraHu3MOB K BIUSTHUIO
TEMIEPATYPHIY.

JlaGoparopHas pabora «AHATOMUYECKHE OCOOCHHOCTH PAaCTCHHI M3 pa3HBbIX MECT
oOUTaHUS.
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Tema 8. Ikomorusi BUAOB U MOMYJISILMT

OKOJIOTUYECKUE XAPAKTEPUCTUKKU monyiasuuu. [lonymsuus kak Ouojlornyeckas
cucrema. Pojib HEOMHOPOAHOCTH Cpenbl, (U3UUYECKHX OapbepoB M OCOOCHHOCTEH
OMOJOrMK  BHJAOB B (POPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYpPbl TMOMYJISIIHMA.
OCHOBHBIE MMOKA3ATENN MONYJISIUA. YACIEHHOCTD, MIOTHOCTh, BO3PACTHAS W TOJIOBAs
CTPYKTYPA, POKIAEMOCTh, MPUPOCT, TEMIT POCTA, CMEPTHOCTH, MUTPALIMSL.

OKOJIOTUYECKass CTPyKTypa mnonyysnuu. OIEHKa YHCIICHHOCTA —TOMYJISAIHN.
JluHamMuka nomyysiquu W €€ peryysnus. BuoTHYeCKHMid NOTEHIMan MOMYJISIUH.
MoaenupoBaHue JUHAMMUKHA TMOMyJsuu. KpuBble pOCTa YUCIEHHOCTH TOMYJISIIUU.
KpuBbie BoDKUBaHUS. Perysiius YuCIEHHOCTHA MONYJISIMA: pojib (PaKTOPOB, 3aBUCAIIUX
Y HE 3aBUCSIINAX OT MJIOTHOCTH. DKOJOTMUYECKUAE CTPATEruu BUIOB (T- U K-cTpaterun).

[TonsiTre 00 sKoONOrMYecKoil Huie Buaa. MecrooOutanue. MHOroMepHas MOJEIb
skonmornuecko Humm k.M. XarunmHcoHa. Pa3Mepel  3KOJIOTMYECKON  HHILIM.
[ToreHuMaIbHAS U peANIM30BAHHAS HUIIIN.

Bun kak cucrema nomyssiuuid. Apeajibl BUJOB. BUABI U X dKU3HEHHBIE CTPATETHH.
OKOJIOTUYECKUAE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEICHUS W MUTPAIlMi KUBOTHBIX. BHOJOTMYECKUE WHBA3UU
YY>KEPOJHBIX BHJIOB.

JleMOoHCcTpanuu

[Toprper: k.M. XaT4ynHCOH.

Tabmuuel W cXeMBbl:  «OKOJIOTMYECKHE  XAPAKTEPUCTUKH  MOMYJISIARY,
«IIpocTpaHCTBEHHAs CTPYKTypa MONYJANUNY, «BO3pacTHBIE MUPAMUABI TTOMYJISIIUN,
«CKOpPOCTb 3aCENICHUsI MOBEPXHOCTH 3€MJIM PA3IMYHBIMU OpraHudmMamuy, «Moaenb
sKkonornyeckoi Hum Jx. M. XaruuHcona».

ObopynoBanue: repdapuu pacCTCHUA, KOJUICKIIUU SKUBOTHBIX.

JlaGopatopHas padota «IIpucnocoOneHust CEMsIH paCTEHUI K PaCCEICHUIOY.

Tema 9. Ixoorus coo0ECTB. IKOJIOrH4ECKHE CUCTEMBbL

CoobmiecTBa oprann3MoB. BHOLIEHO3 1 €ro cTpyKTypa. CBs3u MEXKy OpraHu3MaMHu
B OMOLIEHO3E.

Okocuctema Kak OTkpbiTas cucrema (A.[x. Tencnn). OyHKUMOHANBHBIE OJIOKH
OpPraHu3MOB B 3KOCHCTEME. MPOAYLUEHTHI, KOHCYMEHTHI, PEIyLEHTHL. Tpoduueckue
ypoBHU. Tpoduueckue 1enu u cetu. AOMOTHYECKHE OJ0KM SKOCUCTEM. [10UBBI M Wbl
B SKOcHcTeMax. KpyroBopoT BEIECTB U MOTOK SHEPTUU B IKOCHCTEME.

OCHOBHBIE TIOKA3aTelld SKOCUCTEMBI. bromacca W OpOAYKLUsl. DKOTOTMYECKHE
NUPaMUIBL YUCENl, OHOMACCHI U SHEPTUU.

Junamurxa  sxocucmem. Kamacmpoguueckue nepecmpoiiku.  Daykmyayuu.
HanpaprieHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIeccuu. llepBuuHble M
BTOPUYHBIE CYKLECCUU W UX MPUYMHBL. AHTPOMOTECHHbBIC BO3ACHCTBHS HA CYKIIECCUH.
KimamakcHoe cooduiectBo. bropaznoodpasue 1 moJHOTa KpyroBOPOTa BEIECTB — OCHOBA
YCTOWYUBOCTH COOOIIECTB.

[TpupoaHBIE 3KOCUCTEMBL. JKOCUCHEMbl 03ép U peK. IKocucmemvl mMopell U
oxeanos. Ixocucmemvi MYyHOP, J1eco8, Cmeneil, NyCmubiib.
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AHTPOIIOr€HHBIE 3KOCHUCTEMBL. ATPOIKOCUCTEMA. ArpoueHo3. Paznuums mexay
AQHTPOIMOTCHHBIMU W MPUPOJHBIMH 3KOCUCTEMAMHM.

Ypboskocucrembl. OCHOBHBIE KOMITOHEHTHI ypOoskocucTeM. ['opoackas ¢mopa u
¢ayna. CuHaHTponu3auusi ropoiackoi ¢ayHel. buonormdyeckoe H XO34WCTBEHHOE
3HAYEHHUE ArPOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (POPMHPOBAHMSI OCHOBHBIX B3aMMOJICHCTBHI  OpPraHM3MOB
B DKOCHCTEMAX. Pojib Kackaono2o s¢hghexma u 81U006-20upuramopos (Kioyesvlx 6U008)
8 Gynxkyuonuposanuu sxocucmem. 11epeHOC 3HEPTUM U BEIIECTB MEXKIAY CMEKHBIMU
AKOCUCTEMAMHU. Y CTONYMBOCTh OPraHU3MOB, MOMNYJISALUUI W 3KOCHCTEM B YCIOBHAX
€CTECTBEHHBIX W QaHTPOIIOICHHBIX BO3ICHCTBUIA.

Mexanuzmer 6030eiicmeust 3Aepsi3HeHUl PA3HBIX MUN08 Hd CYOOPAHUSMEHHOM,
Op2aHUIMEHHOM, NONYISAYUOHHOM U IKOCUCIEMHOM YPOBHSIX, OCHOBbL IKOJOCUYECKOEO
HOPMUPOBAHUSL  AHMPONO2eHH020  Go30elicmeusi.  METONOMOTusT ~ MOHHUTOPUHTA
€CTECTBCHHBIX U QHTPOIIOTEHHBIX SKOCUCTEM.

JeMoHCcTpanum

[Toprper: A.JTx. Tencnu.

Tabmuupl 1 cxeMbl: «CTpyKTypa OMOLEHO03a», « DKOCUCTEMA IIUPOKOJIMCTBEHHOTO
Jeca», «JKOCHUCTEMAa XBOHHOro neca», «OyHKIMOHAIBHBIE TPYMIbl OPraHU3MOB
B 3KocucTeMey, « KpyroBopor BemiecTB B 3kocucteMey, «Llenu nutanus (nacrOuniHas,
JOETPUTHAS )», «OKOJIOrMYECKas MHUpaMUAA 4YUCe», «OKOJOrMYecKas Mupamuaa
Oonomaccel», «OKOJOTHYECKas nNupamMuaa HSHeprum», «OOpazoBanue Oonoray,
«IlepBuuHas cykueccus», «BoccTaHOBICHME Jeca TOCIE TOXKapa», «IKOCHCTEMA
03epa», «ArpouecHo3», «KpyropopoT BEIIECTB M MOTOK 3HEPTHM B arpoLEHO3EY,
«IIpumepnl ypOosKkocucTEMY.

O6opynoBanue: repOapu pacTEHUH, KOJUIEKIIMM HACEKOMBIX, 4ydena NTUIl U
3Bepel, repdapuy KyJbTYPHBIX W AMKOPACTYLIMX PACTCHUMN, aKBapUyM Kak MOJCIb
3KOCUCTEMBI.

Ipaxmuyeckas paboma «I3ydyeHne n onucaHue ypoOOIKOCUCTEMBIY.

Jlabopamopnas _paboma «V3yueHue pasHOOOpa3us MENKHX TMMOYBEHHBIX
YJIEHUCTOHOTUX B Pa3HBIX 3KOCUCTEMAX).

IKCeKypcus « IKCKYpCHs B TAITMYHBIN OMOTreoneHo3 (B 1yOpaBy, Oepe3HsK, CIbHUK,
HA CYXOJIOJIbHBINA UJTH TOMMEHHBIH JTYT, 03€PO, O0JI0TO)».

IKCKYpcusi K IKCKYPCHS B arPO3KOCUCTEMY (HA MOJIE WITH B TETLTMYHOE XO3SHCTBO)».

Tema 10. buocdepa — riodanbHasi IKOCHCTEMA

buocpepa — oOmiemmanerapHas oOonouka 3€MiM, TAE€ CYMECTBYET WIIU
CyllecTBOBaja >kHM3Hb. Pa3ButHe npeacraeneHuii o Omocdepe B Tpyaax 3. 3rocca.
Yuenne B.W. Bepnaackoro o ouocepe. Obmactu O6mochepol u €€ cocras. Kupoe
BEUIECTBO OUOC(hEPHI U €10 PYHKINH.

3aKOHOMEPHOCTH  cyliecTBOBaHusl Ouoceprl. OcoOeHHOCTH Ouochepsl  Kak
roOanbHOM AKOCUCTEMBI. JlMHAMHUYeckoe paBHOBecHe B Oumocdepe. KpyroBopotsl
BCIICCTB M OWMONCOXMMHYECKME LMKIBL (yriaepoaa, a3ora). PUTMHYHOCTB SIBICHHMN
B Ouocdepe.
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3oHanbHOCTh OMoc(epsl. [lonstrne o Guome. OCHOBHBIE OMOMBI CYIIW. TYHAPA,
XBOWHBIE JIECA, CMEIIAHHBIE W IIMPOKOIUCTBEHHBIC JIECA, CTENHU, CABAHHBI, IYCTHIHMU,
TPONMYECKHE JIECA, BBICOKOTOPhs. KnMmar, pacTUTENbHbIH W SKWBOTHBIA MUP OMOMOB
CYIUH.

Crpykrypa ¥ (pyHKIHS >KMBBIX CHUCTEM, OLICHKA MX PECYPCHOrO MOTEHUMAIA W
onochepHbIX QyHKIUIA.

JleMoHcTpanmu

[Toprpersl: B.1. Bepnaackuii, 3. 3rocc.

Tabmuuer u cxemel: «l'eocdepel 3emum», «KpyroBopor aszota B NPUPOACY,
«KpyroBopor yriepoma B npupone», «KpyroBopor KucCiIopoga B HPUPOAEY,
«KpyroBopot Boasl B mpupoac», «OCHOBHbIE OMOMBI CylIny, « Kiimmatnueckue mosica
3emmmy, «Tynmgpa», «Taitra», «Cmemannbii Jjiec», «IIIMPOKOIIMCTBEHHBIA JIECH,
«Crenby, «CaBanHay, «IlycTeiHS Y, « TpONUYECKANA T1ECH.

ObopynoBanue: repdapuu pacTeHUA pa3HbIX OUOMOB, KOJIIEKIIMY )KMBOTHBIX.

Tema 11. UesioBek n OKpPY:KaIIas cpeaa

DKOJIOTUYECKUE KPU3KMCHl U UX MpUuuHbL. BozjaelicTBue uenoreka Ha Ouocdepy.
3arpsi3HEHUE BO3AYUTHON cpenbl. OXxpaHa BO3AyXa. 3arpsAa3HEHUE BOAHOM cpeapl. OxpaHa
BOJIHBIX pecypcoB. PaspymieHne mouBel. OxpaHa MOYBEHHBIX PECYPCOB. M3MeHEHue
KJIUMATa.

AHTPOIIOr€HHOE BO3JECHCTBAE HA PACTUTEIILHBIA M >KMBOTHBI Mup. Oxpana
PACTUTENIBHOTO W YKUBOTHOTO MUpa. OCHOBHBIC MPUHIMIIBI OXpaHbl MpUpoAsl. KpacHsie
kHATH. Oco00 oxpansiembie npupoaHsie Tepputopuu (OOIIT). borannueckue canbl u
300JIOTUYECKUE MTAPKH.

OCHOBHBIE TPUHLMUIBI YCTOWYMBOTO PA3BUTHS YEJIOBEUYECTBA W MPUPOABL.
PanmonaneHOEe NMPUPOAONONB30BAHUE M COXPAHEHHE OWOJIOTMYECKOTO PasHooOpasus
3emin. OOIIKE 3aKOHOMEPHOCTH MIOOATBHBIX SKOJIOTHUECKAX Kpru3ucoB. OCOOEHHOCTH
COBPEMEHHOIO KPU3UCA U €r0 BEPOSTHBIC TIOCIIEACTBUSI.

Pa3BuTre METONOB MOHWUTOPUHIA PAa3BUTHS OMACHBIX TEXHOTCHHBIX MPOLECCOB.
Cucmemnvie uccieoo6aniisi nepexood Kk pecypcocbepezaiouyeti u KOHKypeHmocnocoonoli
sHepeemuke.  buonoeuveckoe  pasHoobpazue u  ouopecypcel.  HayuonaneHuie
UHOpMayuoHtsie cucmemsl, obecnedusarowue OOCmMyn K uHGopmayuu no coCmostHuio
omoenbHbLX 8U006 U dKocucmem. OCHOBbL IKOpeaduIumayuy dKOCUcmem u cnocobog
O0pvOBI ¢ OUONOBPEINCOCHUIMU. PeKOHCMPYKYUS MOPCKUX U HUZEMHBIX DIKOCUCTEM.

JleMoHcTparmu

Tabmuubl 1 cxembl: «3arps3HeHue atMocepbl», «3arps3HEHHE TUApocepsDy,
«3arps3Henue mouBbly, «llapHukoBblid 3¢ dekT», «Ocob0 OXpaHseMblE MPUPOIHBIE
TEPPUTOPUMY, « MOIENH YITPABIAEMOTO MUPAY.

O6opynoBanue: gororpaduu 0XpaHIeMbIX paCTEHUN U KUBOTHBIX KpaCHOW KHUTH
Poccniickoit @eneparum, KpacHOW KHUTHA pernoHa.
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INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMbI
1HO BUOJIOT'UN HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBauBaeT TpeOOBaHUS K PE3yIbTaTaM OCBOCHUS 00 yUarOIIUMHUCS
MporpaMM  CPEIHEro o0wEero oOpa3oBaHMS. JIMYHOCTHBIC, METANpPEAMETHBIE H
MPEAMETHBIE,

B cTpykType JNHMYHOCTHBIX PE3YJbTATOB OCBOCHHUS MPOTrpaMMbl IO OHOJIOTUX
BBIJICTICHBl  CJICAYIOIIME COCTABJSIOUIME. OCO3HAHWE OOYYaKIUMMUCA POCCUICKON
IPAKIAHCKON MICHTHYHOCTA — TOTOBHOCTH K CAMOPA3BHUTHUIO, CAMOCTOSTEIBHOCTH W
CaMOOMPEAETEHUIO, HAIMYME MOTHUBALMU K OOYYCHHIO OMOJIOTWH, LIEJICHANPABICHHOE
PA3BUTUE BHYTPCHHUX YOSKICHHWA JUMYHOCTA HA OCHOBE KITFOUEBBIX IIEHHOCTEH M
UCTOPUYECKUX  TPAIWLMA  pa3BUTUS  OWOJIOTMYECKOrO  3HAHWS, T'OTOBHOCTH
U CIMOCOOHOCTh 00YYarOMXCsl PYKOBOACTBOBATLCS B CBOCH ACITENLHOCTA EHHOCTHO-
CMBICJIOBBIMM YCTAHOBKAMH, MNPUCYIIUMU CHUCTEME OHOJIOrMYECKOTO 00pa3oBaHUs,
HAJIMYAE TPABOCO3HAHUS HKOJIOTMYECKOW KYJIbTYPhI, CIOCOOHOCTH CTaBUThH IEIU W
CTPOUTH KM3HCHHBIC TIJIAHBI.

JIn4HOCTHBIE pE3YyJbTaThl OCBOCHUS MPOTrpaMMbl MO OHOJIOTHM JTOCTHTarOTCs
B €IAVUHCTBE Y4YEOHOH M  BOCIHMTATEIILHONH  JEATEILHOCTH B  COOTBETCTBUU
C TPAJIALMOHHBIMU POCCHMCKAMM COIMOKYJIBTYPHBIMH, UCTOPUUYECKUMH MU JTyXOBHO-
HPABCTBEHHBIMU [ICHHOCTSMM, TPUHATHIMM B OOLIECTBE MpaBWIaMHM W HOpPMaMu
NOBEJICHUS M  CIIOCOOCTBYIOT —TMpOLECCaM  CAMOIO3HAHMWS, CAMOBOCHUTAHHS W
CaMOPA3BUTHS, PA3BUTHS BHYTPCHHEH TMO3WIHAM JIMYHOCTH, MATPUOTH3MA U YBAKEH U
K 3aKOHYy W MPABOMOPSIKY, YECIOBEKY TPyAa W CTapUIEMYy TMOKOJCHUIO, B3aUMHOTO
YBOKCHHS, OCPEKHOrO0 OTHOWIEHUS K KYJAbTYPHOMY HACICAUIO0 W TPaJULUSM
MHOTOHALMOHAJILHOTO Hapoaa Poccuiickoit denepanuu, NpUpoIe U OKPYKAKOLIEH CPEE.

JIn4HOCTHBIE PE3yabTaThl OCBOCHUS Y4YeOHOro mnpeamera «bHogorus» AOKHBI
OTpakaTb  TFOTOBHOCTb W CHOCOOHOCTH  OOYYAKOIIMXCS  PYKOBOJACTBOBATHCS
Cc()OPMUPOBAHHOM BHYTPEHHECH TO3WMIMENH JIMYHOCTH, CHCTEMOH I[IEHHOCTHBIX
OpPUEHTAINH, MO3UTHUBHBIX BHYTPEHHUX YOCKICHUM, COOTBETCTBYIOIIMX TPAJUIIAOHHBIM
LEHHOCTSIM POCCHICKOro OOlIECTBA, PACHIUPEHUE >KU3HEHHOIO OMNbITA W OMbITa
JNEATCILHOCTH B TPOIECCE pEeanu3alii OCHOBHBIX HAMPABJICHUNA BOCIIUTATEIBHOM
JEATECLHOCTH, B TOM YHKCJIE B YACTH:

1) rpa:k1aHCKOr0 BOCIMTAHUS

c()OPMUPOBAHHOCTh TPAKIAHCKOW MO3MLIMKA OOYYAKOMIErOCs KAaK AKTUBHOTO H
OTBETCTBEHHOIO WJIEHA POCCUIICKOro 001IeCTBa,;

OCO3HAHUE CBOMX KOHCTUTYLMOHHBIX MPaB M OOS3aHHOCTEH, YBOKEHHE 3aKOHA
Y TIPABOTIOPAIKA;

TOTOBHOCTb K COBMECTHOH TBOPUYECKOH ACATENBHOCTH NPHU CO3JAHMM YUEOHBIX
NPOEKTOB, PEIICHUU YYEOHBIX M MO3HABATENBHBIX 33/1a4, BBIOJTHEHUN OMOOTHYECKHUX
3KCIIEPUMEHTOB;
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CIOCOOHOCTh OMPEAEATh COOCTBEHHYIO TO3MIMI0 MO OTHOUIEHUIO K SIBJICHUSIM
COBPEMECHHOM KM3HU U OOBICHATH €€,

YMEHHUE VYYMTHIBATH B CBOMX JCHCTBHSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JTIOJCH C pa3HBIMH YOCKICHUSAMH, KYJIbTYPHBIMH ILEHHOCTSIMH W
COIIMAIBLHBIM ITOJIOKEHUEM

TOTOBHOCTh K COTPYIHHUYECTBY B MPOIECCE COBMECTHOTO BBIMOJIHEHUS YUCOHBIX,
MO3HABATEILHBIX M UCCIICIOBATEILCKUX 3a/1a4, YBAKUTEIBHOIO OTHOIICHUS K MHEHUIO
OTITIOHEHTOB TMPU OOCYXKJACHUH CITOPHBIX BOMTPOCOB OMOJIOTHYECKOTO COACPIKAHMS,

TOTOBHOCThH K TYMaHUTAPHOM W BOJOHTEPCKOM ACITEILHOCTH,

2) NaTpUOTHYECKOr0 BOCIIUTAHUSL:

c(hOPMHUPOBAHHOCTh POCCUMCKON TPakIaHCKOW WIECHTUYHOCTH, NaTPUOTU3MA,
VBOKEHHST K CBOEMY HApOAy, YYBCTBA OTBETCTBEHHOCTH mepen PoauHON, ropmoctu
3a CBOM Kpai, cBOo0 PoauHy, CBOM S3BIK M KYJbTYpPy, MPOLIJIOE W HACTOSALIEE
MHOTOHAIMOHAIBHOr0 Hapoaa Poccnn;

LIEHHOCTHOE OTHOILIEHUE K MPUPOAHOMY HACIEAWI0 W MaMATHUKaM MPUPOMIBL,
NOCTH)KEHUAM POCCHUM B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CHOCOOHOCTh OLICHWBATh BKJIAJ POCCHICKMX YYEHBIX B CTAHOBIICHUE W PA3BUTHUE
OHMOJIOTMH, TOHUMAHUsSI 3HAUYECHUsI OWOJIOTMU B MO3HAHWUM 3aKOHOB MPUPOABI, B KU3HU
YeJIOBEKa U COBPEMEHHOTO O0IIECTBA,

uaciHas yOeKIEHHOCTh, TOTOBHOCTh K CIYXEHHIO W 3ammre OTeuecTsa,
OTBETCTBEHHOCTH 3a €ro Cya60y;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIHTAHUS:

OCO3HAHUE ITYXOBHBIX [IEHHOCTEW POCCUICKOTO HAPOAA,

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ITUYECKOTO MOBEACHMS,

CHOCOOHOCTh OILICHUBATh CUTYyallMl0 W TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUECHTUPYICH HA MOPATTbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH,

OCO3HAHME JIMYHOrO BKJIaJa B MOCTPOCHUE YCTOMYMBOro OYayIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POIUTEIAM, CO3JaHUIO CEMBUA HA OCHOBE
OCO3HAHHOT'O TMPHUHATHA L[EHHOCTEW CEMENHOW JKU3HUA B COOTBETCTBHUU C TPAAULIUAMHA
HaponoB Poccuy,

4) 3CTeTHYECKOr0 BOCTIUTAHUSA

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIOYAs 3CTCTUKY ObITa, HAYYHOrO W
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHNUMH;

MOHUMAHUE SMOIMOHAJILHOTO BO3JACUCTBUS KUBOU MPUPOJIBI U €€ [ICHHOCTH,

TOTOBHOCTh K CAMOBBIPRKEHUIO B PA3HBIX BUIAX UCKYCCTBA, CTPEMJICHUE MPOSIBIISITH
Ka4yeCTBa TBOPUYECKON JTMYHOCTH,

S) pusuveckoro BocnuTaHusl, POPMHPOBAHUS KYJIbTYPbI 310POBbS H
3MOLMOHATBHOr0 0JIAr ONOJIyHst:

MOHUMAHUE W peanu3anus 370pOBOro W 0€30MmacHOro oOpasza >KU3HHU (30pOBOE
NUTAHKWE, COOJIFOJICHUE TUTHCHWYECKUX MPaBAI W HOPM, COATAHCUPOBAHHBIA DPEXKUM
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3aHATHANA U OTABIXA, PETYSIPHAs (PU3NYECKAS AKTUBHOCTH ), OEPEKHOT0, OTBETCTBEHHOTO
U KOMIIETEHTHOIO OTHOLICHHS K COOCTBEHHOMY (DHM3MUYECKOMY H TICHXHYECKOMY
3JI0POBBIO;

NOHMMAHWE LICHHOCTH MPaBWJ WHAWBUIYAIbHOIO M KOJUIEKTHBHOIO O€30MacHOro
NOBEJICHUS B CUTYALMSIX, YTPOXKAIOIIMX 3J0OPOBBIO U YKU3HU JIFOIEH;

OCO3HAHUE TMOCJICACTBUHA W HEMPUATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHUS
AJTKOT 015, HAPKOTHKOB, KYPEHHUS ),

6) TPY10BOr0 BOCIIUTAHMS

TOTOBHOCTB K TPYAY, OCO3HAHUE LIECHHOCTH MACTEPCTBA, TPYAOIIOOHE,

FOTOBHOCTh K AaKTHUBHOM JEATEIBHOCTH TEXHOJIOTMYECKOW ¢ COLMAIBHOM
HANPaBJIECHHOCTH, CHOCOOHOCTh WHUIIMMPOBATh, IUIAHUPOBATH K CAMOCTOSTENbHO
BBITIOJIHATD TAKYIO JEATEIBHOCTD,

UHTEPEC K Pa3uyHbIM cdepaMm NpoPeCCHOHATBHON NEATEIBHOCTH, YMEHHE
COBEpUIATh OCO3HAHHBIN BBHIOOP Oyaylield mpodeccuu U peaim30BbIBaTh COOCTBEHHBIC
YKU3HCHHBIE TIJIaHBbL,

TOTOBHOCTBH M CIIOCOOHOCTBH K 0Opa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUH
BCEH >KU3HMU,

7) 3KOJIOrI4€CKOr0 BOCTIUTAHUS S

SKOJIOTHYECKH LENECO00PA3HOE OTHOLICHHWE K MPUPOAC KaK WCTOYHMKY >KU3HU
Ha 3eMJIE, OCHOBE €€ CYIICCTBOBAHUS,

NOBBIIICHAEC  YPOBHA  JKOJIOTMYECKOW  KYJIBTYpbl: NPUOOPETEHHE  OMNbITa
IUTAHUPOBAHUS TIOCTYIIKOB M OLICHKHA MX BO3MOXKHBIX IMOCJHEACTBHIA JUIsl OKPYKAOIIEH
Cpensl,

OCO3HaHUE MI00ATBHOrO XapaKkTepa FKOJIOTMYECKUX TPOOIIEM U IMyTEH X PELICHHUS,

CHOCOOHOCTh MCMOJIb30BATh MPUOOPETAEMBIE MPU W3YYCHUH OWOJIOTMW 3HAHUS W
YMEHUS MPU PELICHUHA NPOOJIEM, CBSI3aHHBIX C PAllMOHAIBHBIM MPUPOAONOJIE30BAHUEM
(coOmroaeHne MpaBuil TMOBEACHUS B NPHPOJE, HANPABICHHBIX HA COXPaHEHUE
PABHOBECHUS B KOCHCTEMAX, OXPaHy BUJIOB, 3KOCUCTEM, Oocdepsl);

AKTUBHOE HENPUATHE ACUCTBUM, MPUHOCAIINUX BPEX OKPYKAIOIIEH MTPUPOSHOMN
cpeac, YMEHUE NPOTHO3MPOBATH HEONATOMPHUATHBIE SKOJIOTMYECKHE MOCICACTBHS
MPEAITPUHUMACMBIX TEUCTBUI U NIPEIOTBPAILATH UX;

HAIMYKME PAZBUTOTO DSKOJOTHYECKOIO MBILUICHUS, SKOJIOTMYECKOW KYIbTYPHI,
OMBITA ACATEIIBHOCTH S3KOJIOIMYECKOW HANPaBICHHOCTH, YMEHHMS PYKOBOACTBOBATBHCS
MMHU B ITO3HABATEIBHOW, KOMMYHMKATUBHON M COLMAIBHOW NMPAKTUKE, TOTOBHOCTH K
YYACTHIO B TPAKTUYECKOM AEATEILHOCTH 3KOJIOIMYECKONA HANPABIEHHOCTH,

8) HeHHOCTH HAYYHOI 0 O3HAHUS:
c(OpPMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHs HAYKW W OOLIECTBEHHOW MPAKTUKW, OCHOBAHHOIO HA JUAJIOTE KYJBTYP,
CIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MECTA B MOJMKYJIBTYPHOM MUDE;
COBEPIUEHCTBOBAHME SI3BIKOBOM M YWTATEIIBCKOM KYJIBTYPBl Kak CpencTBa
B3aMMOJCHCTBUS MEKY JIFOABMU U MTO3HAHUS MUPA,
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NOHMMAHWUE crienn (KN OMOJIOTHN KaK HAYKH, OCO3HAHUS €€ poiu B (POPMUPOBAHUU
PAlMOHAILHOTO HAYYHOIO  MBILUICHHS, CO3AAHMM LIEJIOCTHOTO  MPEACTABICHUS
00 OKpY’)KarIlEM MUPE KaK O €IUHCTBE MPUPOJBI, YEIOBEKA U OOINECTBA, B MO3HAHWUU
OPUPOJHBIX 3aKOHOMEPHOCTEH M PEHIEHHMH NTPOOJEM COXPAHECHUS MPUPOAHOIO
PaBHOBECHS,

yOEXKNEHHOCTH B 3HAYMMOCTHM OWOJOTMM ISl COBPEMEHHON LMBUIIM3ALMU:
o0ecreueHuss HOBOI'O YPOBHS PpAa3BUTHS MEIULMHBL, CO3AAHHUE MEPCIECKTHBHBIX
OMOTEXHOJIOTUIA, COCOOHBIX pellaTh PECYPCHBIC MPOOJEMbI Pa3BUTHS YEIOBEYECTBRA,
NOKWCKA NyTEH BbIXOAA W3 IIOOATBHBIX SKOJIOTMYECKHX MNpoOeM W 0OecreUeHHs
NepPEexXoJa K yCTOMYMBOMY Pa3BHTHIO, PALMOHAJIBHOMY MCMOIB30BAHUIO MPUPOIHBIX
pecypcoB M (POPMUPOBAHUIO HOBBIX CTAHJAPTOB >KU3HH,

3aMHTEPECOBAHHOCTD B MOJIYYEHUM OMOJIOTUYECKUX 3HAHWIA B LENSIX MOBBIIICHUS
o0uIeil  KyJbTypbl, €CTECTBCHHO-HAyYHOH TI'PAMOTHOCTH, KaK COCTaBHOW 4YacTH
(YHKIMOHAIBHON TPaMOTHOCTM  OOy4arommxcs, (QopMUPYyeMOH TOpH HW3YUYECHUU
OMOJIOTHH,

NOHMMAHHUE CYIIHOCTH METOJOB TO3HAHMS, MCIOIB3YEMBIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH MCIOJIb30BATh MOTYYacMbIE 3HAHWS JUIsl aHAIN3a U OOBACHEHUS
SBJICHUH OKPY)KAIOIIEr0 MUPA M MPOMCXOIALIMX B HEM W3MCHEHUH, YMEHHE NEaTh
O00OCHOBAaHHBIC 3AKJIFOUYECHUST HA OCHOBE HAYYHBIX (PAKTOB M HMMEKOIIMXCS JAHHBIX
C LIETBIO MOJYYEHUS! JOCTOBEPHBIX BBIBOOB;

CHOCOOHOCTh CaMOCTOSITENTLHO MCIIOIB30BaTh OMOIOTMUYECKUE 3HAHUS TSI PELLICHHS
npoOJiEM B peabHBIX KU3HEHHBIX CUTYaIUsIX,

OCO3HAHUE LEHHOCTM HAYYHOH JEATENBHOCTH, TOTOBHOCTH OCYLIECTBIISATH
NPOEKTHYIO M UCCIEI0BATENIbCKYIO AEITEIIbHOCTh HHINBUIYAIBHO U B TPYIIIIE,

TOTOBHOCTh U CIOCOOHOCTh K HEMPEPHIBHOMY 00Pa30BaHKIO M CaMOOOPA30BAHMIO,
K aKTUBHOMY MMOJYYEHUIO HOBBIX 3HAHWM 1O OMOJIOrMM B COOTBETCTBUU C KU3HEHHBIMHA
NOTPEOHOCTSIMH.

METAIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHBIE  PE3yAbTaThl  OCBOCHUS ydeOHOro mnpeamera «buomorus»
BKITFOYAIOT.:  3HAYUMbICe JUis  (OPMUPOBAHUST  MUPOBO33PEHUST  OOYYAIOLIMXCS
MEXIACUMIUIMHAPHBIE  (MEKIPEAMETHBIE) OOMICHAYYHBIC TOHATHS, OTPAKAOLINE
LEJIOCTHOCTh HAYYHOH KAPTUHBI MUPA U CIIEUA(PHUKY METOAOB MO3HAHUS, UCITOB3YEMBIX
B €CTECTBEHHBIX HAyKax (BELIECTBO, DHEPIHsl, SIBICHUE, MPOLECC, CUCTEMA, HAYYHBIN
(akT, NpPUHOMI, TUIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, HCCIECIOBAHUE,
HAOMIOAEHNE, U3MEPEHUE, SIKCIIEPUMEHT U APYTHUE), YHUBEPCAIbHbBIC YUEOHBIC NCHCTBUS

(MMO3HABATEIBHEIE, KOMMYHUKATHUBHBIE, PETYJIATUBHBIE ), o0ecrneYnBaroIIne
(¢opmupoBaHre (PYHKIUOHATIBHOW TI'PAMOTHOCTH W COLMAIBHOW KOMIIETCHLUH
00 y4JaroImxcs; CHOCOOHOCTH 00y4YaroImMXCs UCITOJIb30BaTh OCBOCHHBIC

MEXKIUCIUIUIMHAPHBIE, MWPOBO33PECHUYECKAE 3HAHUST W YHUBEPCAIBHBIE YUCOHBIC
JIEACTBHSA B ITIO3HABATEIILHON U COLIMAIIBHON NTPAKTHKE.
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B pesynabrare u3yueHus OWMOJIOrMM HA YPOBHE CPEAHEr0O oOWIEro oOpa3oBaHUs
y oOyyvatouierocs OyayT c(pOpMUPOBaHBI MO3HABATEIILHBIE YHUBEPCAIBLHBIE YUYEOHBIC
JCHCTBUS, KOMMYHUKATHBHBIC YHUBEPCAJIbHbIC YyUueOHBIC NEHCTBHUS, PETYISTHBHBIC
YHUBEPCAIbHBIE YUCOHBIC NEHCTBHUS, COBMECTHAS ACATEILHOCTD.

Ilo3HaBaTe/bHbIC YHHBEPCAJbHbIC YUe¢OHbIC AeCTBUA
ba3oBrbie Joruveckue AecTBus:

CaMOCTOATENBHO (POPMYJMPOBATh W AKTYAIM3MPOBATH MPOOIEMY, pacCMarpuBaTh
¢€ BCCCTOPOHHE;

MCIOB30BaTh NP OCBOCHHWH 3HAHWH MPUEMBI JJOTMUYECKOTO MBILUICHUS (AHAIN34,
CHHTE3a, CPABHEHU S, KJTaCCU(PUKAaMKU, 0000IEHNS ), PACKPBIBATH CMBICI OHOJIOTHYECKUX
NOHATUAN (BBIACTATh WX XAPAKTEPHBIE NPHU3HAKH, YCTAHABIMBATH CBA3M C JAPYTHUMHU
NOHSATHSIMH ),

OTNIPENETATH LIETHN ACATEIBHOCTH, 3a4aBasl MAPAMETPbl U KPUTEPUH UX TOCTHXKEHUS,
COOTHOCHUTB PE3YJIbTATHI IEATEIBHOCTH C TOCTABJIEHHBIMH LIETSIMMU;

MCIOB30BATh OMOIOTUYECKUE MMOHATHS 1Sl O0bICHEHUS (PAKTOB U SIBIICHUH >KUBOH
OPUAPOJIBL,

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTHBHBIE, JEAYKTUBHBIC, 0 AHAIOTHH ),
BBISIBJIAITH 3aKOHOMEPHOCTM W MPOTUBOPEYMST B PACCMATPUBAEMBIX  SIBJICHUSX,
(OpMYIMPOBATH BBIBOJBI U 3AKITIOUECHHUS;

NPUMEHSITh CXEMHO-MOJECIBHBIE CPEACTBA JUIsl TPEACTABICHUS CYIIECTBEHHBIX
CBSI3¢H M OTHOLICHHIA B U3y4acMbIX OMOJOTMYECKUX OOBEKTAX, & TAKKE MPOTUBOPEUHNA
Pa3HOr0 POAA, BBISIBICHHBIX B PA3JIMUYHBIX WH(POPMALMOHHBIX NCTOYHUKAX,;

pa3pabaTeiBaTh TUIAH PEIIEHUS MNPOOJIEMBI C YYETOM aHAIM3a HMMEKOIIUXCS
MaTEPUAIBHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JACATEIBHOCTb, OLICHWBATH COOTBETCTBUE PE3YJIBTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIEICTBUI ACATENBHOCTH;

KOOPAMHHUPOBATh W BBIMOJHATE PadOTy B YCIOBUSX PEAIbHOrO, BUPTYAIBHOIO W
KOMOMHHPOBAHHOTO B3aUM OJICHCTBUS,

Pa3BUBATh KPEATUBHOE MBILJICHUE TTPYA PEIIEHUH SKU3HEHHBIX MTPOOJIEM.

ba3oBrbie ucciienoBareIbCKHe AeiicTBHSA:

BJIQJICTh HABBIKAMM Y4YEOHO-MCCIEAOBATENBCKOW M TMPOSKTHOH JESITETBbHOCTH,
HABbIKAMM pa3pelicHus NpodaeM, ClIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEIBHOM Y
[IOMCKY METOAOB PEIICHUs NPAKTHYECKUX 3a7ay, NMPUMEHEHUIO Pa3IuyHbIX METOJI0B
[TO3HAHWS,

WCIIOJIB30BATh PA3IMYHBIC BUABI IEATEIBHOCTH 10 ITOIYYEHAO HOBOI'O 3HAHUS, €T0
WHTEpIpETanuu, TpeoOpa30BaHUIO U MPUMEHEHHUIO B YUEOHBIX CUTYalUsAX, B TOM YUCIIE
IPH CO3/1AHNU YUEOHBIX U COLMATIbHBIX MPOCKTOB,

(OopMUpOBaTh HAYYHBI TUMN MBIIUICHUS, BJIAJETh HAY4YHOH TEPMUHOJIOTHUCH,
KITFOYEBBIMU MTOHATHAMA U METONAMMU,

CTaBUTH U (POPMYIMPOBATH COOCTBEHHBIE 3a1a4K B 00pa30BaTEIbHOMN NEATEILHOCTH
W JKU3HEHHBIX CUTYaLHIX;
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BBISIBJISIT IPUYUHHO-CJIEJICTBEHHBIE CBSI3U U aKTyaJIM3UPOBaTh 3aJa4y, BbIJBUTaTh
TUMNOTE3Y €€ PEIICHUS, HAXOIUTh apryMEHTHI IJIsl I0KA3aTeIbCTBA CBOMX YTBEPXKICHUH,
3a/1aBaTh MAPaAMETPhI U KPUTECPUU PEUICHUS,

AHAJIM3UPOBATH TIOJYYECHHBIE B XOJ€ PEUICHUS 3aJa4d PE3YJIbTaThl, KPUTHUYECCKU
OLICHUBATh UX TIOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLICHKY HOBBIM CUTYAIIMSM, OIICHUBATh MPUOOPETEHHBIN OMBIT;

OCYILECTBIIATH LEIEHANPABICHHBIN MOMCK IEPEHOCA CPEJICTB U CITOCOOOB ACHCTBHS
B MPO(PeCCHOHATIBHYIO CPENY;

YMETh TMEPEHOCUTh 3HAHWUS B TMO3HABATCIBHYIO W MPAKTHYECKYH) 001acTH
JKU3ZHEIEATEIbHOCTH,

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIACTEH;

BBIJIBUTaTh HOBBIE UJCH, MPEIaraTb OpUruHaIbBHBIC TOAXOIbI U PEHICHUS, CTABUTh
MpOoOJIEMBI U 33]1a4M, TOMYCKAIOIIUE ATbTCPHATUBHBIC PEIICHUSI.

Padora ¢ undopmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX HMCTOYHMKAX HMHQPOpPMAUMU (TEKCTE Y4EOHOro
nocoOust, HAYYHO-TIOMYJISIPHOM IUTeparype, OMOJOrMYECKUX CTOBAPIX U CTPABOYHUKAX,
KOMIBIOTEPHBIX 0a3ax JaHHbIX, B HHTEpHETE), aHaIM3MpoBaTh WHQPOPMAIUIO
PA3TMYHBIX BUIOB U OPM MPEACTABIECHUS, KPUTUUECKH OLIEHUBATh €€ TOCTOBEPHOCTD U
HENPOTHBOPEUYHUBOCT;

(OopMyIMPOBATH 3aMPOCHl U MPUMEHATh PA3TUYHBIE METOIBI MPU MMOUCKE U 0TOOPE
OnoNIornYecKkoi nHpopMaluK, HEOOXOAMMOM JIJIsl BBIMOTHEHUST YUeOHbIX 3a/1a4;

npuoOpeTarb  ONBIT  KMCIOJNB30BaHUS  MH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHAHA, COBEPIICHCTBOBATh KYJIbTYPY AKTMBHOIO WCIOJIb30BAHUS PA3IMYHBIX
NOUCKOBBIX CUCTEM;

CaMOCTOSTENBHO BBIOMPATh ONTHMATIBHYIO (POPMY TPEACTABICHMS OMOIOTMYECKOM
uH(popManu (CXeMbl, TpaQUKH, AMArPAMMBbI, TAOIHIIBI, PUCYHKH U JPYroOE);

UCIOJIb30BaTh HAYUYHBIN SI3bIK B KAYECTBE CPe/ICTBA MpH padboTe ¢ OMONOrMYEeCKOM
uH(pOpMALMEN: MPUMEHATE XUMUYECKUE, (PU3MUECKAEC M MATEMATHYECKHE 3HAKA W
CUMBOJIBbI, (POpMYIIbI, aOOpEBUATYPY, HOMEHKIIATYPY, MUCIOb30BaTh U MPEOOPa30BHIBATH
3HAKOBO-CHMBOJIMYECKHE CPEICTBA HAIIITHOCTH;

BJIQJICTh HABBIKAMM PACMO3HABAHMS M 3alMTHl MH(GOpMANUK, WH(OPMALMOHHOM
0€30MaCHOCTH JINYHOCTH.

KoMMyHHKATHBHDBIC YHUBEpPCAJbHbIC Y4eOHbIE AeiicTBUS

Oo0wmenue:

OCYILECTBIIATH KOMMYHMKAIIMM BO BCeX cdepax >KU3HM, aKTUBHO Yy4aCTBOBATH
B JIAQJIOTE WM JUCKYCCHMM MO CYIIECTBY O0OCY)KIaeMoOd TeMbl (YMEHHWE 3a/1aBaTh
BOTPOCHI, BHICKA3bIBATH CY)KJIEHUS OTHOCUTEILHO BBITIOJTHEHMS TpeAiaraeMoi 3a1auu,
YUUTBHIBaTh MHTEPECHI U COTTIACOBAHHOCTH TO3UIMI APYTMX YYaCTHMKOB AMAJIOTa WM
JUCKYCCUN);
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pacro3HaBaTth  HeBepOaJ bHBIE CPEACTBA  OOUICHMS, TOHUMAaTrb 3HAYCHHE
COLMAIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(WIMKTHBIX CUTYalUUi, YMETh
CMSTYaTh KOH(IMKTBI U BECTH NIEPETOBOPBI;

BIAQJICTh PA3IMYHBIMM criocoO0amMu OOIEHUS W B3aMMOJCHCTBUS, IMOHUMATh
HAMEPEHUS IPYTUX JIFOACH, MPOSBIATh YBAKUTEIBHOE OTHOLICHHE K COOECEIHUKY U
B KOPPEKTHOU PopMe POpMYIHPOBATH CBOM BO3PAKEHUS,

PA3BEPHYTO M JIOTUYHO M3JIAraTh CBOO TOUKY 3PEHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB.

CoBMmecTHAsI A€ATEJIBHOCTD:

NOHMMATh ¥ MCIIOJIb30BaTh MPEUM YILIECTBA KOMAHIHOW U MHINBUAAYAIBHON paOoThI
NP peUIICHUN OMOJIOTMYECKO TPOOIEMbl, 00OCHOBBIBATH HEOOXOAMMOCTh MPUMEHEHU S
IPyNIoBbIX (POPM B3aMMOACHCTBUS MPH PELICHUN YUYEOHOH 3a1a4H;

BbIOMpATh TEMATUKY W METOJbI COBMECTHBIX JEHCTBUI C yUETOM OOIIMX MHTEPECOB
Y BO3MOYKHOCTEHN KaXKAO0Tr0 WIEHA KOJUICKTHBA,

NPUHAMATH LIETTH COBMECTHOW EATENBHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBATH
JEHCTBUS TIO €€ TOCTH)KEHUIO: COCTABIISITH TUIAH ACHCTBUMN, paCIPEAEIIATh POJIU ¢ YI4ETOM
MHEHUI YYaCTHUKOB, OOCY>KAATh PE3YJIbTAThl COBMECTHON PadOTHI,

OLICHWBATh KAueCTBO CBOCTO BKJIANAa M KDKAON0 y4aCTHUKA KOMAHIbl B OOIMA
pe3yabTar no pa3paboTaHHBIM KPUTEPHUSIM,

npeiiaraTb  HOBbIE MPOEKTHI, OLEHWUBAaTh WACH C TO3WLHAW  HOBHU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOH 3HAYMMOCTH;

OCYILECTBIISTh MO3ATUBHOE CTPATETMUYECKOE TOBEACHUE B PA3IMYHBIX CUTYaLUsIX,
POSIBIISATE TBOPYECTBO U BOOOPaKEHUE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHbIC YyHHBEPCAJIbHbIE Y4eOHbBIE AeCTBUA

Camoopranuzanus:

UCIOJIb30BaTh OWOJIOTUYECKUE 3HAHWS JJI BBISBICHUS TPOOJIEM W WX PEUICHUS
B KU3HCHHBIX M YYEOHBIX CUTYaIUSX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHWMA NEJNECBBIE U CMBICIOBBIE YCTAHOBKH
B CBOUX JCHCTBUSAX M MOCTYMNKAX MO OTHOUIEHUIO K >KUBOW MPUPOJIE, CBOEMY 310POBBIO
Y 37I0POBBIO OKPY>KAOLINX;

CaMOCTOSITEJILHO  OCYLIECTBIISATh  MO3HABATEIBHYIO  JICSITEILHOCTD,  BBISBIISITH
npoOJieMbl, CTaBUTh W (HOPMYIMPOBATH COOCTBEHHBIC 3aJaud B 00pa30BATEIbHOM
JEATENBHOCTH U YKU3HCHHBIX CUTYaI[UsX;

CaMOCTOSTENBHO COCTABJIATh IUIAH PEUICHHs] MPOOJIEMBI ¢ YYETOM HMMEKOIIUXCS
PECYPCOB, COOCTBEHHBIX BOBMOXKHOCTEH U MPEANOUYTEHUH

JIaBaTh OLICHKY HOBBIM CUTYAaIIMSIM;

paclIMpsATh paMKH Y4€OHOIrO MPEeAMETA Ha OCHOBE JIMYHBIX MPEATOUYTEHUIA;

JIeNaTh OCO3HAHHBIA BBIOOP, APryMEHTUPOBATH €ro, Oparb OTBETCTBEHHOCTH
32 PELICHHUE,
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OLICHUBATh NPUOOPETEHHBIH OIBIT,

crocoOCTBOBaTh (POPMUPOBAHUIO W MPOSBICHUIO MIMPOKOW SPYAUIMHN B Pa3HbIX
00JIacTAX 3HAHWH, TOCTOSHHO TMOBBIMIATH CBOW OOpa3OBATENbHBIA W KyJbTYPHBIA
YPOBEHbD.

CaMOKOHTPOJIb:

JlaBaTb OLICHKY HOBBIM CHTYyalllsiIM, BHOCUTH KOPPEKTHBHI B JEATEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YIILTATOB LM,

BJIQJICTh HABBIKAMH IMO3HABATEIBHON PE(IEKCUM KAaK OCO3HAHMS COBEPLIAEMBIX
JEUCTBUA W MBICIIUTEIBHBIX IIPOLIECCOB, UX PE3YJILTATOB U OCHOBAHWN, MCIOJIE30BATH
npuEMBI peIIEKCHH ISl OUEHKH CUTYalliu, BEIOOpA BEPHOT O PEIIEHUS,

YMETH OLICHUBATh PUCKH W CBOEBPEMEHHO IIPUHAMATH PEIICHUS 110 UX CHUKEHHUIO,

[IPUHUMATE MOTHUBBI A APTYMEHTHI APYTUAX [IPU AaHAIU3E PE3YIILTATOB AEATEIBHOCTH,

IpunsTue ceds U APyrux:
NpUHUMATh ¢e0s1, MOHUMAs CBOM HEJTIOCTATKU U JOCTOMHCTRA,
MIPUHAMATh MOTHBBI U APTYMEHTHI IPYTUX IPY aHAIN3€E PE3YJIBTATOB JICATECIIbHOCTH,
MPU3HABATh CBOE MPABO M MPABO JAPYTUX HA OMIUOKH,
pa3BUBaTh COCOOHOCTh MOHUMATh MUP C TIO3UIUU APYTOro YEIOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[TpenmeTHbIe pe3yabTaThl OCBOCHUS COAEPKaHUs yUeOHOT0 npeameTa «bruonorus»
Ha yriayOnéHHOM YPOBHE OPUEHTHPOBAHBI Ha obOecneueHue MPOPHIBHOrO O0O0Y4YeHUs
oOyuatomuxcss Ouonmoruu. OHM BKITFOHAKOT: crenupuyeckue s OMOJOTHMH Hay4YHBIE
3HAHUS, YMEHMS M CHOcOObl JEHCTBUH MO OCBOEHWIO, WHTEPINpETAuU U
npeoOpa30BaHUIO 3HAHWM, BUIbI JEATEIBHOCTH MO MOJYYEHHIO HOBBIX 3HAHMHA U HUX
OPUMEHEHUIO B PA3IMUHBIX YUEOHBIX, a4 TAKXKE B PEATbHBIX >KU3HEHHBIX CUTYaIUsX.
[TpenMeTHbIE Pe3ybTaThl MPEACTARICHBI 110 F0IaM U3yUYECHHUS.

[IpenMeTHbIEC pe3ysIbTaThl OCBOCHHS YueOHOro npeamera «buomorus» B 10 kiacce
JOTKHBI OTPAXKAaTh:

c(OpPMUPOBAHHOCTh 3HAHWI O MECTE M POJM OMOJIOTMHA B CUCTEME €CTECTBEHHBIX
HayK, B (D)OPMUPOBAHUM E€CTECTBCHHO-HAYYHONW KapTUHBI MHPA, B MO3HAHWM 3aKOHOB
OPUPOJABl M PEUICHHHM NPOOJEM PalMOHAIBHOIO MPUPOJONOIB30BAHUS, O BKIAJIE
POCCHIICKMX U 3apyOEKHBIX YUEHBIX B PA3BUTHE OUOJIOTHY,

BJIQJICHUE  CHCTEMOH  OMOJOrMYECKMX  3HAHWA,  KOTOpas  BKIIFOYAET:
OCHOBOITOJIAraroIe OWOJIOTMYECKUE TEPMUAHBI U MOHATHS (KU3Hb, KJIETKA, OPraHu3M,
MeTaboJIM3M, TOMEOCTa3, CaMOPETYJISALUs, CAMOBOCIPOM3BEICHUE, HACTIEACTBEHHOCTb,
W3MEHUYUBOCTh, POCT M PAa3BUTHE), OMOIOTMYECKHE TEOPUM (KJIIETOYHAS TEOPHs
T. IlIsanna, M. Illneiinena, P. BupxoBa, XpoMOCOMHasi TEOpUs HACIICACTBEHHOCTH
T. Moprana), yuenus (H.W. BaBunoBa — 0 negHTpax MHOrooOpasusi 1 MPOUCXOKACHUS
KyJbTYPHBIX PACTE€HUI), 3aKOHBI (€IMHOOOpA3usi MOTOMKOB MEPBOTO MOKOJIEHUS,
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paclICIUICHUsA, YUCTOTHI T[AMET, HE3aBUCUMOro Haciaenosanus [ Menaens,
TOMOJIOTUYECKUX PSAOB B HACIEACTBEHHON n3MeHunBocT H. M. BaBuioa), mprHLMAIIBL
(KOMILJIEMEHTAPHOCTH ),

BIQJICHUE OCHOBHBIMM  METOJAMW  HAYYHOIO  [O3HAHWS, HCIOJb3YEMBIX
B OHOJIOTHYECKMX HCCICIOBAHUAX JKMBBIX OOBEKTOB (ONMCAHHME, W3MEPEHHE,
HAOJIFOICHUE, SKCTICPUMEHT);,

YMEHHE BBIJEISATh CYIIECTBEHHbBIC TMPU3HAKW. BUPYCOB, KJIETOK IMPOKAPUOT H
3YKapuoOT, OJHOKIIETOYHBIX U MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4HUCIIE OaKTEepHil,
rpuOOB, PACTCHMIiA, >KMBOTHBIX M YEJIOBEKA, CTPOCHHS OPraHOB M CHUCTEM OPraHOB
pacTeHMil, XUBOTHBIX, YEJIOBEKA, NPOLECCOB >KM3HEACATEIBHOCTH, MPOTEKAIINX
B OPraHM3Max PacTCHMMA, YKUBOTHBIX W YEJIOBEKA, OMOJOTMYECKUX MPOLECCOB. 00OMEHA
BeliecTB  (MeTabonm3M), TpPEeBpaLlEHUs DSHEPruH, OpPOKEHUs, aBTOTPO(PHOTO U
rerepoTpo(PHOr0 THUNOB NUTaHMS, (POTOCHMHTE3a M XEMOCHHTE3a, MHUTO03a, MEHO03a,
raMeToreHe3a, SMOPHOreHe3a, MOCTIMOPUOHAIBHOIO — Pa3BUTHS, PA3MHOXKECHMS,
WHAMBUAYATbHOTO Pa3BUTUsl OpraHm3Ma (OHTOTEHE3a), B3aUMOJCHCTBUS T'EHOB,
reTepO3nca, UCKYCCTBEHHOTO 0TO0PA,;

YMECHHE YCTAHABIIMBATh B3aUMOCBS3M MEXAY OPraHOMJAMH KIETKH M HX
(YHKUMSIMH, CTPOCHHEM KJIETOK Pa3HBIX TKAHEH M MX (PYHKUMSIMH, MEXAY OpPraHaMu U
CHCTEMaMHU OPraHOB y PACTECHWH, >KUBOTHBIX M YEJIOBEKA W MX (PYHKIMIMH, MEXIY
CHCTEMaMHU OPraHoB M WX (PyHKUMSMH, MEXKIY 3Tanamu OOMEHa BEIIECTB, dTanamu
KJIETOYHOIO [MKJIA W JKU3HCHHBIX LMKJIOB OPraHW3MOB, 3TalaMd 3MOPUOHATIBHOTO
Pa3BUTHSI, TEHOTUIIOM U (PEHOTHUIIOM, (PEHOTUNIOM M (PAKTOPAMHU Cpelibl OOUTAHUS,

YMEHHE BBISIBJISITH OTJIMYUTEIBHBIC MPU3HAKK JKUBBIX CHUCTEM, B TOM YHUCIIE
pacTEHUil, )KNBOTHBIX U YEIIOBEKA,

YMEHHE  MCHOJB30BaTh  COOTBETCTBYIOUIME  APTYMEHTHI,  OHMOJIOTMYECKYIO
TEPMHUHOJIOTHIO W CUMBOJIMKY JJIsl J0Ka3arelibCTBA POJACTBA OPraHM3MOB Pa3HBIX
CHCTEMATUYECKUX TPYIIIL,

YMEHHE perarb OMOJIOTHYECKUE 3aa4H, BBISBIISATh IPHUYNHHO-CIIEACTBEHHBIC CBI3H
MEXKIY UCCIEAYEMBIMU OMONIOrMYECKAMH MPOLIECCAMH H SIBIICHUSIMH, IE€NAaTh BHIBOABI U
POTHO3bI HA OCHOBAHWU MOJTYYEHHBIX PE3YJIbTATOB,;

YMEHHE BBIMOJIHATH JJAOOPATOPHBIE U TPAKTUYECKKHE PA0OTHI, COOMOIaTh MpaBUIa
pyu padboTe ¢ y4eOHBIM U JIaOOpaTOPHBIM 000PYI0BAHUEM

YMEHHE BBIIBUTaTh TMIIOTE3bI, MPOBEPATh UX SKCIICPUMEHTAIBHBIMHA CPEICTBAMM,
(GopMyIMpPYys LENb UCCICAOBAHUS, aHATM3UPOBATH MOJYYEHHBIE PE3YJILTATHl U ACTaTh
BBIBO/IBL,

YMEHUE Y4acTBOBAaTh B y4e€OHO-UCCIIECNOBATEILCKON padoTe 1o OHOJIOTWH,
3KOJIOTMW M MEAMIIMHE, MPOBOAUMO Ha 0a3€ MIKOJIIbHBIX HAYYHBIX O0IECTB, U MyOJINYHO
NPEICTABJIATH MMOJIYYCHHBIE PE3YJIBTATHl HA YYEHUUECKUX KOH(PEPEHIUSX,

YMEHHE OLEHUBATH 3THUYECKHAE ACMEKThl COBPEMEHHBIX MCCIEAOBAHUNA B OOJIACTH
OMOIOTMA W MEIWUUHBL  (KJIOHMPOBAaHHME, MCKYCCTBEHHOE  OIUIOAOTBOPEHHE,
HAMPABIECHHOE U3MEHEHUE N'EHOMA U CO3/IAHUE TPAHCTEHHBIX OPraHU3MOB),

39



DenepanbHas pabodas nporpamma | buonorus. 10—11 knaccs! (yrayOnéHHBIH YPOBEHb)

YMEHUE OCYUIECTBJSATH OCO3HAHHBIM BHIOOP Oyaymel npodecCuoHaTbHON
JEATEIBHOCTH B 00jaCTW  OWOJIOTMH, MEAMIMHBL, OWOTEXHOJIOTUU, BETECPUHAPUU,
CEJIbCKOTO XO3SIMCTBA, MHINEBOH MPOMBIIUICHHOCTH, YIJIYONSATh [MO3HABATEIIbHBIN
WHTEPEC, HAMPABJICHHBI HA OCO3HAHHBIA BBIOOP COOTBETCTBYHOULIEH mpodeccuu u
OPOACIDKEHUE  OMOJIOTMYECKOro  oOpa3oBaHWsT B OPraHM3alMsIX  CPEIHEro
npo(PeCCHOHANTBHOTO M BBICIIETO 00Pa30BaHMSI.

[IpenMeTHbIE pe3ysibTaThl OCBOCHHS YueOHOro npeamera «buomorusi» B 11 kiacce
JOTKHBI OTPAXKAaTh:

c(OpPMUPOBAHHOCTh 3HAHWI O MECTE M POJM OMOJIOTMHA B CUCTEME €CTECTBEHHBIX
HayK, B (OPMHUPOBAHMM COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTUHBI MUpA,
B MMO3HAHUM 3aKOHOB MPHUPOIbI U PEIICHUU SKOJIOTMYECKUX MPOOJIEM YEIOBEYECTBA, a
TAKXKE B PEILICHUN BOIPOCOB PALMOHAILHOTO MPUPOAONONIB30BaHUS, U B (POPMUPOBAHNHT
LHEHHOCTHOTO OTHOLICHHS K MPUPOAE, OOIIECTBY, YEJIOBEKY, O BKIIAJE POCCHHCKHX U
3apyOCIKHBIX YUEHBIX-OMOJIOrOB B PA3BUTHE OMOJIOTHH,

YMEHHE BIIAJIETh CUCTEMOW OWOJIOTMYECKMX 3HAHWH, KOTOpas BKIIKOYAET
OMpPECIEHNS U TOHUMAHUE CYITHOCTH OCHOBOIOJIATAKOIMIMX OMOJIOTMYECKUX TEPMUHOB
U TOHATHNA (BWA, 3KOcHUCTEMA, Omocdepa), OMOJOTUYECKUE TEOPHH (IBOMFOLMOHHAS
teopus Y. JlapBuHa, cuHTETHYECKas Teopus dBostonun), yuenus (A.H. Cesepiora —
0 myTsAxX W HampaBjieHusx 3Boatonuu, B.M. BepHaackoro — o Ouocdepe), 3aKoHbI
(renernueckoro papHoBecus k. Xapaum m B. BaiiHOepra, 3apoAbllIeBOro CXOACTBA
K.M. bapa), npaBuna (Munumyma 0. JInOuxa, 3K0JIOrMYECKOM MUpaMUIbl SHEPIHH ),
runotessl (runore3a «mupa PHK» V. I'unbepra),

YMEHHE BIIQACTh OCHOBHBIMH METOJAMH HAYYHOIO IMO3HAHUS, HCHOJb3YEMBIMU
B OHOJIOTMYECKUX MCCIICAOBAHUAX JKUBBIX OOBEKTOB M 3KOCHUCTEM (OMHCAHUE,
U3MEpEHUE, HAOIOJICHUE, OKCIEPUMEHT), CHOCOO0AMH  BBISBJIEHUS W OLEHKH
AHTPONOTEHHBIX U3MEHEHUI B MPUPOJIE;

YMEHHE BBIACTATE CYIIECTBEHHBIC MPA3HAKU: BUJOB, OMOre0lCHO30B, SKOCUCTEM U
OonocQepsl, CTAOMIM3HPYIOLIECTO, IBAXKYLIETO U Pa3PhIBAIOLIETO ECTECTBEHHOTO 0TO0DA,
AJIOMATPAYECKOTO W CHMITATPAYECKOTO BHA000pA30BaHUsl, BIMSHUS JIBUXKYLIMX CHJI
3BOJIIOLIMM HA TEeHO(QOHA TMOMNYJALUHN, MPUCHOCOOIEHHOCTH OPraHU3MOB K Cpeae
oOuTaHMsI, YEpPEeIOBaHMS HAMPABICHUN SBOMIIOLKAM, KPYrOBOPOTA BEIIECTB M IOTOKA
SHEPrUM B 3KOCUCTEMAX;

YMEHHE YCTaHABIMBATH B3AMMOCBSI3U MEXKIY MPOLIECCAMU SBOTIOLNH, IBHXKYLIUMHU
CHJIAMU AHTPOIOIEeHE3a, KOMIIOHEHTAMH PA3JIM4YHbBIX SKOCUCTEM M MPUCHOCOOICHUSAMU
K HUM OPraHU3MOB,

YMEHUE BBISIBIISATH OTJIUYUTENBHBIE TPU3HAKH KMBBIX CUCTEM, TPUCTIOCOOICHHOCTh
BUJIOB K cpefie OOMTaHMs, a0MOTHYECKUX U OMOTMYECKUX KOMIIOHEHTOB SKOCHUCTEM,
B3aMMOCBSI3€H OPraHU3MOB B COOOIIECTBAX, AHTPONOTEHHBIX U3MEHEHUH B SKOCUCTEMAX
CBOECH MECTHOCTH,

YMEHHE  MUCHOJB30BaTh  COOTBETCTBYIOIIME  ApPryMEHThI,  OMOJIOIMYECKYIO
TEPMHUHOJIOTHIO W CUMBOJIMKY JJIsl J0Ka3arelibCTBA POJACTBA OPraHM3MOB Pa3HBIX
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CHCTEMAaTUYECKUX TPV, B3aUMOCBS3M OPraHM3MOB M Cpelbl OOWTaHWs, €IMHCTBA
YEJIOBEUECKUX pac, HEOOXOUMOCTH COXPaHEHUs MHOT000pa3us BUJOB U SKOCUCTEM Kak
YCJIOBHUS COCYILIECTBOBAHUS MPUPOJIbI U YETIOBEUYECTRA,;

YMEHHE pernaTh OMOJIOTUUECKUE 3a1a4H, BBISIBIATh TPUUUHHO-CIICACTBEHHBIC CBI3U
MEXKIY UCCIIEAYEMBIMU OMOTOTMUYECKUMHU TPOILIECCaMHU M SIBIICHUSIMM, JI€aTh BHIBOABI U
MPOTHO3bI HA OCHOBAHUH TIOJTYYEHHBIX PE3YJIbTATOB,;

YMEHHE BBHITIOJIHATH J1a00paTOpHBIC M MPaKTHYECKUE padOThI, COOMOIATh MpaBuiIa
pyu paboTe ¢ y4eOHBIM U JJA0OPaTOPHBIM 000PYIOBAHUEM

YMEHHE BBIJIBUTaTh TMIOTE3bI, MPOBEPATh UX IKCICPUMEHTAILHBIMU CPEICTBAMM,
bopMynupys 1Ieb UCCICIOBAHUS, aHATM3UPOBATh MOJYUYCHHBIE PE3YJIbTAThl U ACTaTh
BBIBO/IbI;

YMEHUE Y4acTBOBAaTh B y4e€OHO-UCCIIECNOBATEILCKON padoTe 1o OHOJIOTWH,
SKOJIOTUW M MEAMIIMHE, TPOBOAUMO#M Ha 6a3¢ MIKOJBHBIX HAYYHbIX O0IIECTB, U MyOJUIHO
MPEICTABJIATH MOJIYYEHHBIC PE3YIbTaThl HA YYCHUUECKUX KOH(PEPEHITUSX,

YMEHHE OIICHMBATh TUIIOTE3bl U TEOPUH O MPOMCXOKACHUM >KM3HH, YEIOBEKA U
YEJIOBEUECKUX pac, O TMPUYMHAX, MOCIHEACTBHIAX M CHoco0ax MpeaoTBpaliecHUs
rJ100aIbHBIX U3BMEHEHU B Onochepe;

YMEHUE OCYUIECTBISATh OCO3HAHHBIA BBIOOpP Oyayied mnpodeccoHaIbHON
JCITETLHOCTH B 001acTH OMOJIOTHM, SKOJOTMM, MPUPOAOMNOIb30BaHUS, MEAUIIMHEL,
OMOTEXHOJIOTUH, TICUXOJIOTMH, BETCPUHAPHH, CEIIbCKOTO  XO3SHCTBA, MHUIICBOM
OPOMBIIUICHHOCTH,  yIIYONATh — TO3HABATCNbHBIM  WHTEpPEC,  HamlpaBICHHBIN
HA OCO3HAHHBIM BEIOOP COOTBETCTRYIOLICH Mpodeccui U MpoaoIKeHuE OUOJIOTMYECKOTO
00pa3zoBaHus B OpPraHu3alUsaX CPeIHEr0 MPOPECCUOHATBHOTO U BBICUIEr0 00pa3oBaHusl.

41



TEMATUYECKOE INTAHUPOBAHUE

DenepanbHas pabovast mporpamma | buomorust. 10—11 xmaccs! (yriayOn€HHBIH ypOBEHB)

10 KUIACC
No HaunmenoBanue tem | KonmuuecTBo OCHOBHBIE BHJIBI ACATEIBHOCTH
IIporpamMmmHoO€e coneprkanue
n/m | y4eOHOro nmpeaMera 4acoB o0yvaroumxcs
1 | Tema «buosorusi Kak HayKa»
1.1 | buosorus kak 1 CoBpemMeHHast OMOIOrUsl — PackpeiBarh coaepkaHue TEPMUHOB U

KOMILIEKCHAs HayKa
M KaK 49acThb
COBPEMEHHOTO
oO1iecTBa

KOMIUIEKCHAs Hayka. Kparkas ucropus
pazBuTHs Ouosiornu. bronornyueckne
HAYKU M U3y4acMbIe KIMH MPOOJIEMBI.
OyHAaMEHTaIbHBIC, TPUKIIAAHBIE 1
NOUCKOBBIE HAYYHBIE HCCIIET0BAHUS

B OMOJIOTHH.

3HaueHue OMONoruy B POPMHUPOBAHAA
COBPEMEHHOM €CTECTBEHHO-HAYYHOMN
kapTuHbl Mupa. [Ipodeccun,
CBSI3aHHBIC ¢ OMONOTUEl. 3HAYUCHHE
OHMOJIOTMH B MPAKTUYECKOMN
JESATEIILHOCTH YEJIOBEKA: MEAUIIMHE,
CEIIbCKOM XO3SIMCTBE,
NPOMBILICHHOCTH, OXPaHe MPUPOIBIL.
JleMOHCcTpanun

[Toprpetel: Apucrorens, Teodpacr,
K. Jlunnei, XK b. Jlamapk, Y. /lapBuH,
VY. l'apseit, ['. MeHuerns,

B.H. Bepnanckuii, U.11. 1TaBnos,

MOHATHI . HAYYHOE MUPOBO33PEHNE,
HAay4YHas KapTUHA MUPA, HAYYHBII
METOJI, TUIOTE3Aa, TEOPHUS, METOIBI
VCCIIEIOBAHNS.

XapakTepru3oBaTh OMOJOTHIO KaK
KOMILJIEKCHYIO HayKy, €€ MECTO U POJIb
CpeaM APYIrUX €CTECTBEHHBIX HAYK.
OneHnBaTh BKJIa] OTEUYECTBEHHBIX
YUEHBIX B Pa3BUTHE OMOJIOTHH.
OneHuBarh pojib OMOJOTUUYECKHUX
OTKPBITHI U UCCIIEOBAHUNA B Pa3BUTHA
HAYKHU U MPAKTAYECKON NEITENBHOCTH
JIFOEH.

[Tepeuncnsare npodeccuu, CBI3aHHBIE
C COBPEMEHHOMN OMOJIOTUEH.
[TpuBOANTE MPUMEPHI TPAKTUUYECKOTO
UCIOJIb30BAHUS JJOCTHXKECHUM OMOJIOTHH
B MEJMLIMHE, CEJIbCKOM XO3SHCTBE,
MIPOMBILIJIEHHOCTHA ¥ OXPAHE TPUPOIBI
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HN.H. Meunukos, H Y. BaBuiios,

H.B. Tumo(eer-PecoBckuid,

JIx. Yorcon, @. Kpuk, /1.K. benses.
Tabauiel 1 cxeMbl: «CBs3b OMOJIOTUN
C IpyruMu Haykamm», «Cucrema
OMOJIOTHYECKHAX HAYKY

Hroro yacos 1o reme 1
2 | Tema «’KuBble CHCTeMbI H UX U3Y4YCHHE)
2.1 | )KuBble CUCTEMBI U UX 1 JKuBBIE CHCTEMBI KaK IPEAMET PackpeiBare coaepkaHue TEPMUHOB

CBOMCTBA

n3ydeHust Onosorun. CBOWCTBA KUBBIX
CHUCTEM:. €IMHCTBO XUMHUYECKOTO
COCTaBa, MUCKPETHOCTD U LEJIOCTHOCTD,
CJIO’KHOCTb ¥ YIIOPSIOYEHHOCTh
CTPYKTYPBI, OTKPBITOCTb,
CcaMOOpraHu3anus,
CaMOBOCITPOU3BEICHUE,
Pa3IPaKUMOCTh, U3MEHYUBOCTb,

POCT ¥ Pa3BUTHE.

JleMOHCcTpanun

Tabnuiibl ¥ cxeMbl: «OCHOBHBIE
MPU3HAKHA JKU3HW», « BUONIOrnyeckue
CHCTEMBI», « CBOMCTBA KMBOMH
MAaTEPUN

W TIOHSTHUM: JKUBAsA CUCTEMA, SJIEMEHT,
MOJCUCTEMA, CTPYKTYPA; OTKPBLITOCTb,
BBICOKAsl YIIOPSAI0YEHHOCTb,

VI PABIISIEM OCTh, UEPAPXUYHOCTb.
XapakTepu3oBarsk CTPYKTYpPY U
CBOMCTBA KUBBIX CUCTEM, OTIIAYUS
XUMHUYECKOTO COCTaBa OOBEKTOB KUBOM
Y HEKMBOHM NPUPOABL, OOLIMIA MPUHLIUI
KJIETOYHOW OpraHu3alfi >KUBBIX
CUCTEM.

CpaBHUBaTh OOMEHHBIC MPOLIECCHI

B HEXKWUBOM U KUBOM MIPHUPOJIE;
PacCKpbIBaTh CMBICH PEaKLIUi
mMeTabomu3ma.

OOBIACHATH MEXaHU3MBbI
CaMOPETYJISILANA YKUBBIX CUCTEM
Pa3JIMYHOr0 UEPAPXUUECKOrO YPOBHS,
PacKpbIBaTh CYTh MIPUHLIMIIOB
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ITOJIOJKUTEIBHON W OTPULIATEIILHON
00paTHOM CBSI3H.

AHamM3MpOBaTh CBOMCTBA
CaMOBOCIIPOM3BEICHUS, POCTA U
Pa3BUTHS OPraHU3MOB

2.2

YpoBHEBas
OpraHu3alus >KUBbIX
CUCTEM

YPpOBHU OpraHU3alyA KUBBIX CUCTEM
MOJIEK YIS PHBII, KIETOYHBIM,
TKAHEBBIN, OPraHU3MEHHBIN,
MOMYJIALUOHHO-BUI0BOW,
3KOCUCTEMHBIH (OMOr€OLEHOTHYECKHIA ),
ounochepnsiid. [Tporeccsl,
MTPOUCXOISAIINAEC B )KUBBIX CHCTEMAX.
OCHOBHBIE TIPU3HAKH KABOTO. JKHU3HB
Kak (popMa CylIeCTBOBAHUSI MATEPHH.
Hayku, nzyvarommue >kuBble CUCTEMBI
HA Pa3HBIX YPOBHSIX OPraHU3aINK.
Hzyuenue :KuBbIX cucteM. MeToibl
Ounojornyeckoit Hayku. Habmonenue,
U3MEPEHUE, FIKCTIEPUMEHT,
CUCTEMATH3ALIHS, METAAHAIIUS.
[ToHsiTHE O 3aBUCUMOM U HE3ABUCUM OM
nepeMeHHoi. [Inanuposanue
sKcnepumenTa. [locraHoBka u
npoBepka rurnore3. Hynepas runoresa.
[TousiTue BEIOOPKHU U €€
JIOCTOBEPHOCTH. Pazdpoc

B OMOJIOrMYECKUX JaHHBIX. OeHKa

PackpeiBarh copepkaHle TEPMUHOB U
NOHSTHIA: OOMEH BEIIECTB U
NPEBPALLCHUE SHEPTHH,
CaMOBOCIIPOM3BEICHUE,
CaMOpETyJISILUSL, PA3BUTHE, YKU3Hb,
HAY4YHBINA (PAKT, HAYYHBIA METO/,
npobemMa, runoTe3a, TEOPHs, MPABUIIO,
3aKOH.

[lepeuuncnaTe NpU3HAKK KUBOTO.
XapakTepru30BaTh OCHOBHBIE YPOBHU
OpPraHu3alnu KUBBIX CHCTEM U METOIbI
OMOJIOTHYECKUAX UCCIIEN0BAHUM.
OnuceiBaTh 0COOCHHOCTH,
XAPAKTEPHBIE ISl KAXKAOTO YPOBHS
OpraHu3alun KUBOTO.

Ha3zbiBaTh HAYKH, N3y4arOLINE KUBBIE
CUCTEMBI HAa Pa3HBIX YPOBHSX
OpPraHMu3aLHu.

CpaBHMBaTh MKy COOOM JKMUBBIE
CHUCTEMBI Pa3HBIX YPOBHEN
OpraHu3alry U TPOUCXOASIINE B HUX
ITPOLIECCHI.

44



DenepanbHas pabovast mporpamma | buomorust. 10—11 xmaccs! (yriayOn€HHBIH ypOBEHB)

JIOCTOBEPHOCTH MONTYUYEHHBIX
Pe3yJIbTaroB. [ [pUUMHBI NCKOKEHUS
PE3yJIbTATOB IKCEpUMEHTA. [IoHsTHE
CTATUCTUYECKOTO TECTA.
JleMoOHCcTpanun

Tabnuiel U cXeMBbL: « Y POBHHA
OpraHu3aluy >KUBOHN IIPUPOIEIY,
«CTpOEHUE KUBOTHON KIICTKI,
«TkaHu >KUBOTHBIX», «CUCTEMBI
OPraHoOB Y€I0BEYECKOr0 OPraHu3May,
«buoreonenosy, «buochepay,
«MeToabl U3y4eHUs KUBOU PUAPOIBIY.
Oo6opyaoBanue: 1a00OpaTOPHOE
000pyI0BaHKE JIJIsl TPOBEICHU S
HaOJIOACHUH, U3MEPEHUA,
3KCIEPUMEHTOB.

IIpakTnueckas padora
«Hcronb30BaHne pa3nuyHbBIX METOI0B
IIPU U3YYEHUH KUBBIX CUCTEM).

ITokasbIBaTh poOJb THITOTE3 U TEOPHIL
B (POPMUPOBAHNHN ECTECTBEHHO-
HAay4YHON KapTUHBEI MUpa

Hroro yacos 1o teme
3 | Tema «buo/10orusi KJIeTKN»
3.1 | Mcropus OTKpBITUS U Knerka — cTpykTypHO- PackpeiBare cofepykaHue TEPMUHOB U

U3YYECHUS KIICTKH.
Knerouynas reopus

(PYHKIIMOHAJIbHAS €MHUIIA KUBOTO.
HcTopust OTKPBITHS KJIETKH.

Pabots! P. I'yka, A. JIeBeHryKa.
Krnerounas teopus (T. I11BanH,

M. lnefinen, P. Bupxos). OCHOBHBIE

MOHATHI . KJIETKA, OPraHeIuIbl,
3YKapHOTHI, MPOKAPUOTHI, BUPYCHI,
LUTOJIOTHS (KJIETOYHAst OMOIOTHS ),
KJIETOYHAs TEOPUSI.
XapakTepu3oBarb OCHOBHBIC HTAllbI
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MTOJIOKEHUS COBPEMEHHOMN KJIIETOYHOMN
TEOPHUH.

JleMOHCTpanun

[Toprperel: P. I'yk, A. JleBeHryk, T.
[IIBann, M. Ineiinen, P. Bupxos, K.
M. bap.

OO0opynoBanme: CBETOBOW MUKPOCKOIT,
MUKPOIIPEAPATHI PACTUTETLHBIX,
KUBOTHBIX U OAKTEPUAITbHBIX KIIETOK

Pa3BUTHs LIUTOIOTMH KaK HAYKH U €€
0(pOpMIICHUE B KIETOUYHYIO
OHMOJIOTHIO.

[TokazpIBaTh BKIaA YYEHBIX-OMOIOTOo
B U3YYEHHUE KIIETOYHOI'O CTPOEHUS
OpPraHu3MOB.

[lepeuncnaTb OCHOBHBIE MMOTOKEHUS
KJIETOYHON TEOPHH, OOBACHATH €€ POJIb
B (POPMUPOBAHNHU ECTECTBEHHO-
HAay4YHON KapTUHBI MUpa.

IIpuBOaMTH HOKa3aTebLCTBA

pOJCTBAa OPraHu3MOB

C MCIIOJIb30BAHUEM ITOJIOXKEHUI
KJIETOYHOU TEOPUH

32

MeToanl
MOJIEKYJIIPHON U
KJIETOYHOI OMOJIOruu

MeTtoabl MOJIEKYIIAPHON U KIETOYHON
OMOJIOTHH: MUKPOCKOIIHS,
xpomarorpadusi, IEKTPoPope3, METOA
MEUEHBIX aTOMOB, MU depeHmanbHOe
LHEHTPU(PYTUPOBAHHKE,
KYJIbTUBHPOBAHHE KIIETOK.

H3zyuenue hurxcupoGanusix Kiemox.
DNEKTPOHHAS] MUKPOCKOIIHS.
Kongoxanvras Muxpockonus.
BumaneHoe (npusicuznennoe) uzyuerue
KI1eMOK.

JleMOHCTpanun

PackpeiBarh copepkaHle TEPMUHOB U
[TOHATHI: MUKPOCKOIIMPOBAHUE,
PUTOTOBJICHHUE CPE30B,
mQepeHInATBHOE OKPALIMBAHKE,
xpomarorpadusi, 3IeKTpoPopes, METOA
MEYEHBIX aTOMOB, IEHTPU(YTUPOBAH "
METOJI KyJIbTYPBI KIIETOK W TKaHEH,
MeToa pekomOuHaHTHBIX JIHK.
XapakTepru30BaTh OCHOBHBIE METOIbI
M3YYCHUS JKUBON ITPAPOLBIL.

T"'nTOBUTE BpEMEHHBIE
MUKpOIpenapaThl, paccMaTpuBaTh UX

46



DenepanbHas pabovast mporpamma | buomorust. 10—11 xmaccs! (yriayOn€HHBIH ypOBEHB)

Tabnwibl 1 cxembl: «CBETOBOMA
MHKPOCKOI, « DNEKTPOHHBIN
MUKPOCKOID», « UICTOpHS pa3BUTHS
METOJI0OB MUKPOCKOITHI.
OO0opynoBanme: CBETOBOW MUKPOCKOIT,
MUKPOIpenapaTbl PACTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAIbHBIX KIIETOK.
IIpakTnuyeckas padora

«M3yueHne MeTON0B KIIETOYHOM
Ouonoruu (xpomarorpadus,
anekTpodopes, nuddepeHumanbHoe
ueHtpudyruposanue, [P )»

B CBETOBOI MUKPOCKOM M JIeNaTh
OMHUCAHUE.

OOBICHATH U COONTIOIaTh MpaBUIa
TEXHUKH MUKPOCKOTIMPOBAHMS

Hroro yacos 1o reme 2
4 | Tema «XuMHYECKASA OPraHU3ALUA KICTKH
4.1 | XuMHAYECKUI COCTaB 2 XUMHYECKUH cOCTaB KIIETKU. Makpo-, | PackpeiBarh CoepKkaHUE TEPMUHOB U

knetku. Bojga u
MHUHEPATBHBIC
BeIllECTBA

MHKPO- U YIBTPAMHUKPOITIEMEHTHI.
Bona v €€ poiib Kak pacTBOPUTEIS,
peareHTa, yJyactue

B CTPYKTYPUPOBAHUM KIIETKH,
TEMJIOPETYASUUU. MuHEpaIbHBIE
BEIECCTBA KIIETKU, X OMOJIOrHYecKast
poJib. POsib KATHOHOB ¥ AHUOHOB

B KIIETKE.

JleMOHCTpanun

uarpammel: «Pacnipenenenue
XUMHUYECKHAX JJIEMEHTOB B HEXKMBOMN
npuponae», «Pacnpenencnue

NOHSTHIA: 3JIEMEHTBI-OMOTEHBI, AUMOJb,
BOJOPOJIHAS CBSI3b, TUAPOPUITBLHOCTD,
ruIpo(oOHOCTB, TYProp, MUHEPAJIbHBIC
BelIECTBA, OY(PEPHBIE CHCTEMBI,
AHUOHBI, KATHOHBI.

[lepeuncnsare 0COOCHHOCTH
XMMHYECKOTO COCTaBa KJIETKH.
Pazmmyare Makpo-, MUKPO- 1
VIBTPAMHUKPOJIEMEHTHI, BXOAAIINAEC

B COCTaB YKMBOT'O U UX POJIb

B OPraHU3ME.

XapakTepu30BaTh CTPOEHUE U CBOIMCTBA
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XUMUYECKHAX IJICMECHTOB B JKUBOI
IPUPOJIEY.

Tabnuuel u cxemel: «Ileproandeckas
Ta0JINIIA XUMHUYECKHUX DJIEMEHTOBY,
«CTpoeHME MONIEKYJIBI BOJIBIY,
«BelecTBa B cOCTaBe OPraHU3MOBY

BOJIbI;, OOBSICHITH PUYMHBI €€ OCOOBIX
CBOMCTB M ()YHKIIMH B KJIETKE.
[TokazbIBaTh pOJIb KATHOHOB M aHUOHOB
B 00€CIEUYEHNH MPOLIECCOB
YKUHEACATELHOCTH (OCMOPETYJISIUS,
CO3/1aHME MEMOPAHHOTO OTEHIMAIA,
peryisims padoThl OEIKOB), padOThI
Oy(EpHBIX CUCTEM.

YcTaHaBIMBaTh B3AUMOCBS3b CTPOCHUS
1 (YHKIIMM HEOPraHMYECKHUX BEIIECTB
KJIETKA

4.2

Oprannveckue
BEIIECTBA KJIETKHA —
Oenku

Oprannveckre BEMIECTBA KICTKH.
buonornueckue noumepsl. benku.
AMHHOKHUCIIOTHBIA COCTaB OEIIKOB.
CTpyKTypbl OEIKOBOW MOJIEKYJIBI.
[lepBuuHas cTpykTypa Oenka,
NENTUAHAS CBsA3b. BTOpUUHAs,

TPETUYHAS, YETBEPTUYHAS CTPYKTYPBI.

Jenarypanus. CoiicTBa O€IKOB.
Kiaccudukarnus 6enkoB.
buonornueckne pyHknmu OEIKOB.
IIpuonew:.

JleMOHCTpanun

IHoprper: JI. [TonuHr.

Tabnuiel u cxembl: «CTpoeHUE
MOJIEKYJIbI O€Kay, « CTPYKTYphbI
OETKOBOM MOJIEKYTIBDY.

PackpeiBarh copepkaHle TEPMUHOB U
NOHSATHIA: MOHOMEPBI, TOJTUMEPBIL, OEIIOK
(MPOTEWH ), MENTU], AMAHOKUCIIOTA,
NENTUIHAS CBA3b, MOJUATNCITH,
JeHaTypanus, peHaTypanus,
rI0OyNsIpHBIE U PUOPHILISIPHBIC OENKH,
PHOHBIL.

XapakTepu3oBaTh OEITKH, X
CTPYKTYPHYIO OpPraHu3aiuio u pyHKIUu
(CTPYKTYpPHAsl, SHEPreTHYECKAs,
CUTHAJIbHAs, PETYJIATOPHAS,
JIBUTATENbHAS, 3alUTHAS,
(epMeHTaTHBHAS ).

Ha3zbiBaTh XUMUYECKHUE OCHOBBI
(opMUPOBAHUS CTPYKTYP OCIKOBOM
MOJIEKYJIBI.
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OO0opynoBanme: XUMUYECKAs TOCYIA U
000py/1I0BaHUE.

JlaGoparopHnas padora
«OOHapy>keHUe OEIKOB C MOMOIIBIO
KAQYECTBEHHBIX PEAKIUD»

[TpuBoaUTE MpUMEPHI PUOPUIISPHBIX,
TIIOOYISPHBIX OEJKOB.

BBINOMHATE KAYECTBEHHBIE PEAKIUH
Ha OOHapy>keHUE OETTKOB B KIIETKE;
OOBICHSATH NOTYUYECHHBIE PE3YJILTATHI

4.3 | Oprannueckue Yrnesoasl. MoHOCaxapuibl, PackpeiBare cofepikaHue TEPMUHOB U
BELIECTBA KIIETKH — JMCAXapUabl, OJIMTOCAXaAPUIbI U MOHATHI: YIIEBOIbI, MOHOCAXAPUIBL,
VIIIEBOABI nonucaxapuabl. OOLIMIA MIaH CTPOEHUS | AMCAXAPUAbI, OJMIOCaXapybl,

1 (PU3UKO-XMMUYECKUE CBOHCTBA NOJIMCaxapyuabl, NIF0K03a, pudo3a,
yraeBoaoB. buonornueckue PyHkumm | Ae30KCHprO03a, JaKT03a, MaIbTO3a,
YIJIEBOJOB. caxapo3a, KpaxmaJl, TIIMKOTEH,
JleMOHCTpanun LIEJUIFOIIO3A.
Tabnwupl u cxemel: «CTpoeHue Knaccuduumposars yriieBoast
MOJIEKYJI YTJIEBOIOBY 0 CTPOCHMIO U NIEPEUUCTIATD UX
(yHKLIHM.
[TpuBOAUTE MPUMEPBI PA3IMYHBIX
yIAEBOAOB (MOHOCAXAPU/IOB,
JAUCAXapUa0B, OJIMTOCAXAPUI0B,
MOJINCAXaPUJIOB)
4.4 | Oprannueckue Jlunuael. ['vapodunbHO-ruapoPoOHBIE | PacKphiBaTh CONEP)KAHUE TEPMUHOB U

BCIICCTBA KIICTKH —
JIMITUABI

cBoiicTBa. Knaccudukarys Tunuaos.
Tpurnuiepuabl, GocHoaunuabl, BOCKH,
crepoubl. bruonornueckue GpyHKIUU
aunuaoB. OOume cBOMCTRA
OHOJIOTHYECKUX MEMOPaH — TEKYUYECTb,
CIIOCOOHOCTD K CaMO3aMbIKAHUIO,
MOJIyTIPOHUIIAEM OCTh.

MOHSTHMN: JTUTH B, TPUTIULICPHUIBI,
(dbochomunuibl, BOCKH, CTEPOU/IBI,
JMTOMPOTEHHBI, TJMKOIUTTHIBI.
Kiaccuunmposars aunuabi

M0 CTPOCHUIO; XapaKTEPH30BaTh X

(byHKIUH

49



DenepanbHas pabovast mporpamma | buomorust. 10—11 xmaccs! (yriayOn€HHBIH ypOBEHB)

JleMOHCTpanun
Tabnwuel 1 cxemel: «CTpoeHue
MOJIEKYJT JINTIHIOBY

4.5

HyxkJienHoBbie
KACIOTBL. CTpOeHuE U
¢byuxuu JIHK, PHK,
ATO

Hyxnennossie kucimotsl. JJHK u PHK.
CTpOeHHE HYKIIEUHOBBIX KMCJIOT.
Hykneorunsl. [IpuHimn
KOMIUIEMEHTAPHOCTH. [IpaBuio
Yapradda. Crpykrypa JJHK — aBoiinas
crpaib. MeCcTOHaXOKIACHUE U
ounonornueckue pynkuum JJHK. Buas
PHK. ®ynkuuu PHK B knetke.
Crpoenne monekyssl ATO.
Makpo3pruyeckue CBsi3u B MOJIEKYJIE
AT®. buonornueckne pynknuun ATO.
BoccTaHOBIEHHBIE IEPEHOCUUKH, UX
(YHKIIMH B KJIETKE. /[pyeue
Hyrieosuompugochamer (HTD).
Cexsenupopanue JIHK. Memoow:
2CHOMUKU, MPAHCKPUNIMOMUKU,
NPOMEOMUKU.

JleMOHCTpanuu

[oprpersl: JI:x. YorcoH, ©. Kpuk,

M. Vunkunce, P. ®pankimn, ©. Canrep,
C. Ilpy3unep.

Tabnwuel u cxembl: «HyknenHoBbIE
KHUCIIOTBD), CTPOEHUE MOJIEKYJIBI
ATOy.

PackpsiBarh coAepKaHUE TEPMUHOB U
NOHSTHIA: 1€30KCUPUOOHYKIIEMHOBAS
kucnora (JJHK), pubonyknernHoBas
kucyora (PHK), Hykiieotua, HykJi€o3u,
A30THCTBIE OCHOBAHUS, AJICHUH, T'YaHWH,
LIMTO3UH, TAMUH, YparLuI,
KOMIIJIEMEHTAPHBIE OCHOBAHMSI,
aaeHosunTpudochar (ATD),
MaKpO3PruyecKas CBs3b,
CEKBEHUPOBAHUE, TCHOMUKA,
TPAHCKPUIITOMMKA, TTPOTEOMUKA.
XapakTepu3oBarhb, ONMKUCHIBATE U
CXEMAaTHYECKN M300pa’KaTh CTPOCHHE
Hykineoruaa JIHK u nBoiiHOM cinpanu
JIHK, cexksenuposanne JITHK.
OnwuceiBate npouecc permukannn JJHK
B KJIETKE M HA3bIBATh €T0
OMOIOrNYECKOE 3HAYCHHUE.
Xapakrepuzonars pynknun JHK.
Pazmavars ctpykrypy v ¢pyHkumn PHK.
OnuceiBaTh NPOLECC TPAHCKPUTILIUH.
CpaBHMBATH HYKIIEUHOBBIE KUCIOTHI
(AHK n PHK).

XapakTepu3oBaTb 0COOCHHOCTH
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OO0opyaoBanmne: XUMUYECKAs TOCYIA U
000py/1I0BaHUE.

JlaGoparopHnas padora
«HccnenoBaHue HYKJIEMHOBBIX KUCIIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3JIMYHbIX

ctpoeHus u pyHkuun ATO.
DopMynHpPOBaTh U O0BACHATH TPHHLIATL
KOMIUIEMEHTAPHOCTH W MTPABKJIIO

Yapradda

OPraHu3MOB)

4.6 | MeToabl CTPYKTYPHOI 1 CrpykTypHas OUOJIOTHS: PackpeiBare coaepxanue TEPMUHOB U
Ono0run OMOXUMUYECKUE U OMOPU3UUECKHUE MTOHSATHIA . MOJCIIMPOBAHHUE,

HCCIIEA0BAHUS COCTaBa U KOMIIBIOTEPHBINA AU3aiiH.
MPOCTPAHCTBEHHOM CTPYKTYPbI [TepeuncaTh MEPCHEKTUBHBIC
onomonexyi. Mooeruposarue HAITPABJICHUS! HAYYHBIX UCCIICIOBAHMMA
cmpykmypel u yHkyuii Ouomonexysi u | B CTpPyKTYPHOH OMOJIOTHH, PaCKPbIBATh
ux kommiexco6. Komnvtomeprwiii MX 3HAYECHUE TS MEIMLIAHBI U
OU3AUH U OPSAHUYECKUTI CUHMES CEJIBCKOTO XO3SMCTBA
OUOMONEKYT U UX HENPUPOOHBIX
aHA10208

Hroro yacos 1o teme 10

S | Tema «Ctpoenue u QyHKIMH KJICTKI»

5.1 | Tumsl KJIETOK. 1 THIBI KJIETOK: 3YKApUOTHYECKAs U PackpeiBarh coaepkaHue TEPMUHOB U
[TpokapuoTruueckas npokapuorudeckas. CTpyKTypHO- MOHATHI: TPOKAPUOTUYECKAS KIIETKA,
KIIETKA (YHKIIMOHAIbHBIE 00pa30BaHUs KJIETOYHAs CTEHKA, MYPEUH,

KJIETKH. (POTOCHHTETHYECKIE MEMOPAHBI,

CrpoeHure MPOKAPUOTHIYECKON KIIETKH.
Kierounas crenka Oaktepuii u apxeil.
OcoOE€HHOCTH CTPOEHUS
retepoTpoHOoit U aBTOTPOHOIA

(naresumH.

Xapakrepu3oBarh (HopMy U pa3Mepbl
NPOKAPHOTUYECKUX KIIETOK; (PYHKIIMH
TEHETUYECKOTO arnapara MpoKapuor.

51



DenepanbHas pabovast mporpamma | buomorust. 10—11 xmaccs! (yriayOn€HHBIH ypOBEHB)

MIPOKAPUOTHYECKUX KIETOK. MecTo 1
POJIb MPOKAPUOT B OUOIEHO3aX.
JleMOHCTpanun

Tabnwuel 1 cxemel: «CTpoeHue
SYKapUOTHUYECKOH KIEeTKH», « CTpOeHHE
MPOKAPHOTUYECKOM KIIETKAY

OnurceBaTh TPOLECC
Copo0OpPa30BaHUs, OTMEYATH €r0
3HAUEHUE JIJIs BbDKUBAHUS OakTepuit
IPU YXYAUICHUH YCITOBU
CYLIECTBOBAHHSI.

OnuceiBaTh PA3MHOKEHUE MTPOKAPHOT.
OneHuBaTh MECTO U POJIb MPOKAPUOT
B OMOIICHO3aX

52

Crpoenue
SYKApUOTHYECKOM
KIIETKH.
[ToBepXHOCTHBIM
annapar KJIETKH

CrpoeHue U QyHKIMOHUPOBAHUE
SYKAPUOTHYECKON KIETKHU.
[Tnazmarnueckas memOpaHa
(mmazmanemma). CTpykTypa
TUIA3MATHYECKON MEMOpaHBI.
TpaHcnopT BELIECTB YeEPE3
M1a3MaTUYECKYI0 MEMOpaHYy:
naccuBHbIi (AU Qy3us, ooneryéHHas
Qg y3us), aKTUBHBIN (TIEPBUYHBINA U
BTOPUYHBII aKTUBHBIA TPAHCIIOPT).
[TonynpoHuiiaeMocTh MeMOpaHHI.
Pabora HaTpuii-kanreBoro Hacoca.
OHJOLUXTO3. TUHOLUUTO3, (ParoLmTo3.
Ox301uT03. Knerounas crenka.
Crpykrypa u (PyHKIMH KIETOYHOM
CTEHKH PaCTECHHIA, TpUOOB.
JleMOHCTpanun

Tabnwubl 1 cxempl: «CTpoeHuE
SYKapUOTHUYECKOHN KIEeTKH», «CTpOeHHE

PackpeiBarh copepkaHle TEPMUHOB U
MOHATHH: MIa3MaTuyecKas MeMmOpaHa
(mIa3MasieMma), JKUJKOCTHO-MO3audHas
MOJEITb, MeMOpaHHbIEC OEIKH
(nepudeprudecKre, HHTErPAIBHBIC),
TJIMKOKAJIMKC, TU(Qy3us, 0CMOC,
AKTUBHBIA TPAHCIIOPT, YHIOLMUTO3,
(aroumTo3, TUHOLKUTO3, 3K30LUTO3,
KJIETOYHAs CTEHKA, TIA3MOECMBI,
CUMILJIACT.

XapakTepu3oBaTb 0COOCHHOCTH
CTPOCHUS U (PYHKIMHU SYKAPHOTUYECKON
KJIETKH; TPAHCIIOPT BEILIECTB

Yyepe3 Ia3MaTHIECKy0 MEMOPaHy:
ITACCUBHEBIA M aKTUBHBIN TPAHCIIOPT;
paboTry OenKoB-KaHAJIOB;, padoTy
HATPUAN-KAJIMEBOT0 HACOCA, CTPYKTYPY H
(OYHKIIMU KJIETOYHON CTEHKH PaCTCHUI
¥ TpuOOB

52



DenepanbHas pabovast mporpamma | buomorust. 10—11 xmaccs! (yriayOn€HHBIH ypOBEHB)

YKUBOTHOM KJIETKWY, «CTpOeHUE
PaCTUTEILHON KIETKNY.
O0opyaoBanme: CBETOBOW MUKPOCKOIT,
MHUKPONPENAPATHI PACTUTEBHBIX,
JKUBOTHBIX KIIETOK.

IIpakTnuyeckas padora

«H3yueHune CBONWCTB KIECTOYHON
MeMOpaHbD»

53

[uToriazma u eé
OpraHOWIbI

[uronmasma. 1{uto305b. LluTOCKENET.
JIBum>keHrEe nuTorasmMel. Oprasou/ibl
KIETKH. OTHOMEMOPAaHHBIE OPraHOU bl
KJIETKHW. SHAOIUIA3MATAYECKAs CETh
(OI1C), anmapar ["oyb1KK, JIM30COMBI,
UX CTpoeHME U PyHKIMK. B3anMoCBs3b
OJTHOMEMOPAHHBIX OPraHOUIOB KIIETKH.
CTpoeHue rpaHyIsIpHOTO PETHKYIIyMA.
Mexanusm nanpasnenus 6enxos ¢ I11C.
CuHTe3 pacTBOpUMBIX OeKOB. CHHTE3
KJIETOYHBIX MeMOpaH. [ magknii
(arpaHyJISIpHBIIA ) SHI0MIA3MATHYECKU I
petukyaym. CekperopHas pyHKIUs
annapara ['onbpxu. Moougurayus
benros 6 annapame 1 01602icu.
Copmupoera benkos 6 annapame
['onvooicu. TpaHCTIOPT BELIECTB

B KJIETKE. BakyoJM pacTUTENBHBIX
KyeTok. Kierounslii cok. Typrop.

PackpsiBarh coAepKaHUE TEPMUHOB U
MOHATUM: [ATOIIA3MA, [IUTO30]Ib,
LIMTOCKENET, KOMITAPTMEHTHI,
OPraHOM bl, SHAOIUIA3MATUYECKAs CETh
(OIIC), annapar ["onb1KK, JIM30COMBI,
BaKyOJlb, puOOCOMBI, aBTOJIU3,
BE3UKYIISIPHBII TPAHCIIOPT,
MEPOKCUCOMBI, KJIETOUHBIN COK, TYProp,
MUTOXOHJPHH, KPUCTHI, TUTACTHIBI,
XPOMOILIACTHI, JTEUKOILIACTEHIL,
XJIOPOIUIACTBL, CTPOMA, TPAHBI,
TUJIAKOU T, JTAMEITA.

XapakTepu30BaTh LATOILIA3MY
SYKApPUOTHYECKOM KIIETKH,
KJIacCH(PUIIMPOBATH OPraHOMIbI

B 3aBUCUMOCTH OT OCOOEHHOCTEH MX
CTpOeHUs (0OJHOMEMOpPaHHBIE,
JIBYMEMOPAHHBIE, HEMEMOPAHHBIE ),
OMUCHIBATh (PYHKIIMN KAKIOTO
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[ToryaBTOHOMHBIE OPraHOW/bI KIIETKU:
MUTOXOHPHH, TUTACTUABI.
IIpoucxosicoenue MumoxoHoputi u
niacmuo. CumbuozeHes

(K.C. Mepeoicrxosckuit, JI. Mapeynuc).
CrpoeHue U PyHKIIMA MATOXOHIPHHA 1
wiactu. [lepBudHbIE, BTOPUYHBIC U
CJIO>KHBIE TJTACTHIBI
(hOTOCUHTEZUPYIOLINX DYKAPHUOT.
XJIOPOIIACTHI, XPOMOIJIACTHI,
JIEWKOIUIACTHI BBICIINX PACTCHUH.
JleMOHCTpanun

[Toprperel: K. C. MepeKKOBCKHIA,

JI. Maprynuc.

Tabnwuel 1 cxemel: «CTpoeHue
SYKapUOTHUYECKOH KIEeTKny», «CTpOCHHE
JKUBOTHOM KIETKW», «CTpOCHHE
PACTUTENBHON KNETKWY, «CTpOEHHE
MUTOXOHPUAN.

O0opynoBanme: CBETOBOM MUKPOCKOIT,
MUKPOIpenapaThl PACTUTEIbHBIX,
YKUBOTHBIX KJIETOK.

IIpakTnuyeckas padora

«V3yueHne IBUKECHHSI [IUTOMIIA3MbI

B PACTUTENIbHBIX KIIETKAX).
JlaGoparopHnas padora
«Hccnenosanue miazmMonusa

OpPraHou/ia B KJIETKE.
OOBACHATH COOBITHS, CBA3AaHHBIC

C BHYTPUKJIETOYHBIM MMUAIIEBAPEHUEM,
€ro 3HAYEHUE IS OPraHu3Ma.
OtMeuaTh 3HaUCHUE [IUTOCKETIETA;
XapaKTEPU30BaTh €0 AJIEMEHTHI
(MUKPOTPYOOUKH, MUKPO(DUIAMEHTHI,
NPOMEXKYTOUHBIE (PUITAMEHTHI), X POJIb
B YKU3HENICATEIIbHOCTH KJIETOK M TKaHEH
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H ACINIa3MOJIM3a B PACTUTCIIbHBIX
KJIICTKax»

5.4 | HememOpanubie HememOpaHHbIe OpraHOUIbI KIETKA PackpeiBare cofepikaHue TEPMUHOB U
OPraHOUbl KJIETKH CrpoeHue U PyHKIMKA HEMEMOPAHHBIX | MOHATUI: pudOCOMa, MOJIHCOMa,

OpPraHOUJIOB KJIETKH. PUOOCOMBI. MUKPOTPYOOUKH, TYOYJIUH, KIETOUHBIHA
IIpomesxcymounvie gpuiramenme. LEHTP (LICHTPOCOMA), LIEHTPHOJIH,
MukpodunameHTsl. Axmunogvie neHTpocdepa, )KIyTUKH, PECHUYKH,
muxpoguramenmot. MblieuHbIC 0azanbHOE TETbIIE.
KIIETKU. AKMUHOBbIE KOMNOHEHMbI XapakTepru3oBaTh HEMEMOPAHHBIC
HeMbIUEYHbIX KIeMOK. OPraHoOWIbl KIIETKH, UX CTPOCHUE U
MukpotpyOouku. KiieTouHbIA HEHTP. GyHKIMH
CTpoeHue U IBMKEHHUE KITYTHKOB U
pecHnYeK. MUKpoTpyOOUKH
uuromiasMel. LieHTpuons. berxu,
accoyuuposantvle ¢
MuKpouiameHmamu u
mMuxpompyboukamu. Momophwie benxi.
JleMOHCTpanun
Tabnwuel u cxembl: «CTpoeHuE
YKUBOTHOM KNeTKW», « CTpOCHHE
PaACTUTEILHOMN KIETKN

5.5 | Crpoenue u pyHKIAA Snapo. Obonouka sapa, XpOMaTrH, PackpeiBare cofepykaHue TEPMUHOB U

spa

KapuoIa3Ma, SAPBIIIKH, UX CTPOSHUE
1 QyHKUMH. SnepHBIA OCTKOBBIN
marpukc. [IpocTpaHCTBEHHOE
PaCHONIOKEHUE XPOMOCOM

B MHTEP(DA3HOM sApE.

NOHATHIA: PO, iAcpHas 000I0UKa,
SIEPHBIE TIOPbI, HYKJIEOMIa3Ma
(Kapuoria3ma), TeHOM, XPOMaTHH,
AYXPOMATHH, FETEPOXPOMATHH,
STPBILIKO, XPOMOCOMBI, IIEHTPOMEPA,
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DyXpomamuH u 2emepoxpOMamuH.
benku xpomaTrHa — rMCTOHBI.
Jlunamura si0eproii 0bonouxu

8 Mumo3se. fHoepuwiii mpancnopm.
Kinerounele BKIIIOUCHUS.
JleMOHCTpanun

Tabauiibl ¥ cXeMBbL: «Sapo»

KHHETOXOP, KIIETOYHBIE BKIFOYEHHUS.
XapakTepu3oBarhb KJIETOYHOE SIAPO KaAK
LEHTP YIPABICHUAS
JKU3HEAEATETbHOCTRIO KIIETKH,
TEHETUYECKUI ammapar KJIETOK
AYKApHOT, CTPOECHUE U (DYHKIINH
XPOMOCOM.

OnuceIBaTh CTPYKTYPHI SApa U UX
B3aMMOCBS3b C OPraHOMIaMHA
LATOIUIA3MBI

5.6.

CpaBHuTENBHAS
XapaKTEPUCTHKA
KJIETOK SYKapuoT

CpaBHUTENBHAS XapPAKTEPUCTHKA
KJIETOK SYKapHUOT (PaCTUTEIBHOM,
YKUBOTHOM, TpHOHOIA ).
JleMOHCTpanun

Tabnwupl u cxemel: «CTpoeHue
SYKAPUOTHYECKON KIETKIY,
«CTpOEHUE KUBOTHOM KIICTKI,
«CTpOeHnE PaCTUTEIILHON KIIETKI .
OO0opynoBanme: CBETOBOW MUKPOCKOIT,
MHUKPONPENAPATHI PACTUTEBHBIX,
YKUBOTHBIX KJIETOK.

JlaGoparopHnas padora
«M3ydyeHune CTpOoeHUs KIIETOK
Pa3NAYHBIX OPraHU3MOBY

XapakTepru30oBaTh TUIIBI KJIETOK
AYKApHOT: PaCTUTENIbHAS, )KUBOTHAs,
rpuOHas.

CpaBHUBATh MEXKY COOOM CTPOCHUE U
YKUZHEICITETbHOCTh DYKAPUOTHYECKUX
KJIETOK W POJIb MPOKAPUOT

B OMOIICHO3aX

Hroro gacos o teme
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Tema «O0MeH BemieCcTB U NPEBPALLCHUE JHEPTUH B KJIETKE)

6.1

OOMeH BEIECTB —
MeTaboIn3M

3

AcCCUMWIISILIAS ¥ TUCCUMUJTSLIAS —
JIBE€ CTOPOHBI MeTadoM3Ma. ThIibl
0OMEHa BEIECTB. aBTOTPOPHBINA 1
reTepoTpoHBIA. YuacTue KHCIopoaa
B OOMEHHBIX MPOIECCAX.
DHEPreTUIecKoe 00ECTICUCHUE KIIETKH:
npeppatieHue ATO B 0OMEHHBIX
nporeccax. GepMeHTaATUBHBIN
XapaKTeP peaknili KIETOYHOIO
meTtabonmu3ma. DEpMEHTHI, UX
CTPOEHHE, CBOMCTBA U MEXAHU3M
neiicreus. Kodepmentol. Otnnuust
(EPMEHTOB OT HEOPraHUYECKUX
KaraJm3aropoB. benku-akTuBaTopsl U
OENKN-MHTUONTOPBI. 3aBHCUMOCTh
CKOPOCTH (PEPMEHTATUBHBIX PEAKLMIA
OT Pa3JIMYHBIX (PAKTOPOB.
JleMOHCTpanun

Talauibl ¥ cCXeMBbI. «DOTOCUHTE3Y,
«OHEPreTUYeCKuii OOMEHY,
«buocuntes Oenka», «CTpoeHue
(epMeHTay, « XEMOCHUHTESY.
OO0opyaoBanme: CBETOBOW MUKPOCKOIT,
000pyI0BaHKE JIJIsl TPUTOTOBJICHUS
MOCTOSIHHBIX M BPEMEHHBIX
MUKPOIPENApaToB.

PackpeiBarh copepkaHie TEPMUHOB U
NOHATHIA: OOMEH BEUIECTB
(MeTabon3M ), aCCUMMIISLINS
(aHaOoMKM3M ), WK MJIACTHYECKUIA
o0MeH, TucCuMuUIIsILM (Karaboau3m),
WJIA SHEPreTUYECKAA OOMEH,
aBTOTPO(BI, reTepoTpodbl, aHA3POOHI,
a3poObl, PEPMEHTHI, AKTUBHBIHA LICHTP,
cyOcTparHas cnenupuIHOCTb,
KO(EPMEHTHI, OEIKN-aKTUBATOPBI U
OENKN-MHTUOUTOPBI.

[lepeuncnsare 0COOCHHOCTH
TUTACTUYECKOTO U SHEPreTHYECKOT O
oOMEHa B KJIETKE, YCTAHABIIMBATh
B3aMMOCBSI3b MEXKIY TUIACTUYECKUM U
SHEPreTUYECKUM OOMEHOM.
Pazmuyare THIbl 0OOMEHA BEIIECTB:
aBTOTPO(DHBIA U reTEPOTPOPHBINA.
[TokasbiBaTh poiab KUCIOPOaA

B OOMEHHBIX MPOIECCaX.
CxemMaTu4ecKu n300paskarh CTPOCHUE
(dbepMmeHnTa.

Otimyars GepMEHTHI

OT HEOPraHMYECKUX KATaan3aTOPOB U
OIMpPENENITh UX POJIb

B ()YHKIIMOHMPOBAHUY JKUBBIX CHCTEM,
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JlaGoparopHnas paGora

«H3yueHune KaranuTHYeCKOon
AKTUBHOCTHU (DEPMEHTOB (HA MPUMEPE
aMUJIa3bl W KaTalasbl)y.
JlaGoparopHnas paGora

«H3yuyenne pepMeHTAaTHBHOIO
pacCLIEIIEHUs IEPOKCHIA BOJOPOIA

B PACTUTENIbHBIX U YKUBOTHBIX KIETKAX)

B IIPOMBILIJIEHHOCTH, B MEIULIMHE,
B IIOBCEIHCBHOM >KU3HU YEIOBEKA.
CraBuTh SKCIIEPUMEHT MO BBISIBICHUIO
KATAIMTUYECKON aKTUBHOCTH
MEPOKCHUIA3bI, AMUJIA3bI, OOBICHSITh
MOJTYYEHHBIE PE3YIIBTATHI

6.2

ABTOTPOQHBINA THI
oOMeHa BEIIECTB.
doTocunTes

[lepBUYHBII CHHTE3 OPraHUYECKUAX
BEILECTB B KJIETKE. DOTOCHUHTES.
AHoxcueennlii 4 OKCueeHHbll
Gomocunmes y baxmepuii.
Ceemocobuparoujue nuemeHmsl u
nuUSMeHmMbl PeaKyuoOHHO20 YyeHmpd.
Ponp Xx710pomiacToB B nmpouecce
(orocunTe3a. CBETOBAs U TEMHOBAS
¢bazel. Qomoovixarnue, Cs-, Cy-

u CAM-munwvr pomocunmesa.
[TpoaykTrBHOCTH (POTOCHHTESA.
BrusiHue paznmuyHbix GakTopos

Ha CKOPOCTh (POTOCHHTE3A. 3HAYEHHE
(oTocHHTE3A.

JleMOHCTpanun

Ioprpersr: JIk. [puctam,

K. A. Tumupszes.

Tabnuibl 1 cxembl: «DOTOCHHTE3»

PackpbiBaTh coepskaHue TEPMUHOB U
NOHATHIA: POTOCHHTES, (ha3bl
(hoTocuHTE3a (CBETOBAs, TEMHOBAs ),
(doronmu3s, HocHopuaMpPOBAHKE, UK
Kameeuna, HAJI®+ (mepenocumnk
BOJOPOJIA).

XapakTepu30oBaTh MIACTUYECKI 0OMEH
Kak 2Tan o011ero 0OMeHa BEIECTB;
coObITHs (POTOCHHTE3A (pEaKuuu
CBETOBOI M TEMHOBOH (pa3); posb
XJIOPOIIACTOB B MPOLECCE
(oTocuHTE3A.

BbISBIIATE TPUYMHHO-CIIECTBEHHBIC
CBSI3U MEXK/1Y MOTJIOUICHUEM COJTHEUHOM
SHEPrUU XJOPO(PUILTIOM U CUHTE30M
MosieKysn ATO.

CpaBHUBATh UCXOTHBIE BELIECTRA,
KOHEUHBIE IPOJIYKTHI U YCIIOBHUSI
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IIPOTEKAHUS PEAKIIUil CBETOBOM U
TEMHOBOH (a3 (poTOCUHTESA.
YcTaHaB/uBaTh B3aUMOCBS3b MEKIY
(OTOCMHTE30M U JILIXaHUEM; CBETOBOM
¥ TEMHOBOM peakuusMu (POTOCHHTESA.
OuenuBarh 3HaueHUE (POTOCHHTE3A
JUTS JKW3HU Ha 3eMIie

6.3 | ABTOTpOQHBINA THI XemocuHTe3. PaznooOpazue PackpeiBare cofepikaHue TEPMUHOB U
00MEHa BEILECTB. OPraHu3MOB-XEMOCUHTETHKOB: NOHSATHIA: XEMOCHHTES.
XEMOCUHTE3 HUTpU(PHUIHpYOIME OAKTEPUH, OOBACHUTH CYITHOCTb XEMOCHHTE3A,
JKene300aKTepun, cepoOaKkTepuu, PAaCKpbIBaTh €ro 3Ha4eHue B Onochepe.
BOJIOPOHBIE OAKTEpUH. 3HAYCHHE [TpuBOAUTE MPUMEPBI
XEMOCUHTE3A. XEMOCUHTE3UPYIOLUINX OaKTeprid
JleMOHCTpanuu (HUTpUPUIUPYIOILIKE OAKTEPHH,
[oprpersl: C. H. Bunorpaackuid, JKeNe300aKTepum, cepoOaKTEpHH,
I'. A. 3aBap3uH. BOJIOPOHBIE OAKTEPUN) U
Tabnuikl 1 cxembl: «DOTOCHHTESY, XapakTEPU30BaTh UX
«XEMOCHHTE3» YKU3HEAECATEIbHOCTb.
JlaGoparopHnas paGora CocCTaBIIsITh YPABHEHUS PECAKIUI
«CpaBHEHHE TPOLIECCOB (POTOCHHTE3A U | XEMOCHHTE3A.
XEMOCUHTE3A) CpaBHMBaTh XeMOCHHTE3
¢ (POTOCHUHTEZOM
6.4 | DHepreTuyecKuii AHa>pOOHBIE OpraHu3Mbl. Bubl PackpeiBare cofepykaHue TEPMUHOB U
o0MeEH — Oposxenus. [IpoaykTel OpOKEHHSI M UX | TIOHSATUI: 3TaMbl SHEPrETUYECKOTO
JUCCUMMIISLIAS WCIOJb30BAHUE YETOBEKOM. 0o0MEHa — MOATOTOBUTEIbHBIN,

AHa>pOOHBIE MUKPOOPTaHU3MBbI KaK
OOBEKTHI OMOTEXHOJIOTHH U

OECKUCIOPOIHBIN (aHAPOOHBIH ),
KHACJIOPOHBIN (a3pOOHBIA ), MIMKOIN3,
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BO30yauTENN OONE3HEH.

ABPOOHBIE OPraHU3MBl. OTaMbI
SHEPreTHYECKOro 0OMEHa.
IloaroroButenbHbIN ATAN. [ TUKOIN3 —
OECKHCIIOPOIHOE PACIICTITIEHUE
TJTFOKO3BI.

buonornueckoe okucneHue, Uiu
KJIETOYHOE AbIxaHue. Pomb
MUTOXOHJPHUIA B IIpoLieccax
OMOJIOTHYECKOTrO OKUCIIEHUSI.
Luknnyeckne peakiuy.
OxucmurensHoe pochopunmupoBaHue.
Snepeust Memopanio2o epaoueHma
npomonos. Cunmes ATD: paboma
npomontou ATD-cunmasoi.
[TpenmymiecTBa a3poOHOIro NyTH
oOMeHa BEIECTB MePe] aHAPOOHBIM.
OPPHEKTUBHOCTD SHEPrETUYECKOTO
oOMeHa.

JleMOHCTpanun

[Toprpersl: B. A. DHrenbrapar,

I1. Mutuemnn.

Tabnuipl U CXEMBL: « DHEPrETHUYECKUIA
oOMERY.

JlaGoparopHnas padora

«CpaBHEHHUE TTPOLIECCOB OPOXKEHUS U
JBIXaHUS

OposkeHHE, OUOJIOTMYECKOE OKUCTIEHNE
(mprxanue), nuki KpeGca,
OKUCTUTETBHOE (HPOCHOPUIMPOBAHUE,
MPOTOHHBIM TPaUEHT, MPOTOHHAS
AT®-cunTaza.

[TepeuncnsaTe 0COOCHHOCTH
SHEPreTHYECKOro 0OMEHA B KIIETKE.
OnuceIBaTh ATAMbl SHEPTETUUECKOTO
oOMeHa (IMTOArOTOBUTEIILHBIH,
OECKHUCITOPOIHBINA, KUCIIOPOAHBIN) 1
CPaBHMBATH WX MEXKIY COOOIA.
XapakTepru30BaTh PEAKIMH IIIHKOJIN3A,
OpO’KEeHHM S, KIIETOYHOTO JIbIXaHHUSI.

Y cTaHaBMMBATh B3AUMOCBS3b MEKIY
TJTUKOJIN30M, KIICTOYHBIM JIbIXaHUEM U
CUHTE30M MOJIEKYTT ATO.

CocCTaBIIsITh YPABHEHUS OCHOBHBIX
3TanoOB SHEPreTHUYECKOro 0OMEHA

B KJIETKE.

PaccunThiBaTh SHEPreTHUECKYIO
3(PPEKTUBHOCTH TIIMKOIN3A U
OMOJIOTHYECKOTO OKUCIIEHUSI.
HazspiBaTe NCXOHEIC BEIIECTBA,
KOHEYHBIC MPOIYKTHI U YCIIOBHUS
MPOTEKAHUS PEAKIIUI SHEPTETUUECKOTO
oOMeHa.

CpaBHMBATH SHEPIETHYECKYIO
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3(PpPEeKTUBHOCTH OECKUCIOPOTHOTO U
KHACJIOPOJIHOTO 3TAaNOB KOHEYHBIE
MPOAYKTHI M YCITOBUS TPOTEKAHUS
PEaKLMiA SHEPreTHYECKOro 0OMEHa
SHEPreTUYECKOro 0OMeHa

Hroro yacos 1o teme 9
7 | Tema «HaciaeacreenHast HHpOpMAaLUs U pean3anus eé B KIeTKke»
7.1 | Peakuuu MarpuuHOrO & Peakuun MaTpuyHOrO CUHTE3A. PackpeiBare cofepikaHue TEPMUHOB U

CHUHTC3a

[TpyHUIKN KOMIUIEMEHTAPHOCTH

B PEAKLHSAX MATPUYHOTO CUHTE3A.
Peanuzanmsa HacneacTBEHHOM
uHopmaiu. ['eHeTUIeCKuii Ko, €ro
cBoiicTBa. TpaHckpunuus —
marpuuHbiil cuHTe3 PHK. TIpuHImne
TPAHCKPUIILIUU . KOMILJIEMEHTAPHOCTB,
AHTUNAPAIUICIIBHOCTD,
aCUMMETPUYHOCTh. (Co3pesatiue
mampudnvix PHK 6 oyxapuomuyeckoii
xiemre. Hexooupyiowue PHK.
JleMOHCTpanun

[oprper: H. K. Konbuos.

Tabauibl U cxeMbl: «bHOCHHTE3
oenkay, «I eHeTHYECKHU KO

MOHATHI. I'€H, FCHETUYECCKUM KOJI,
KOJOH (TPHUIUIET), CTOM-KOJOHBI,
MaTpULIA, MATPUYHBIA CUHTES,
Tpanckpunus, PHK-nommmepasa,
MIPOMOTOP, CIUIAMCHHT, UHTPOH, SK30H.
XapakTepu30BaTh PEAKLIMA MATPUYHOTO
CUHTE3a, CBOMCTBA TEHETHUECKOr0 KOJA.
OnuceIBaTh 3Tarbl TPAHCKPUIILUU U
TPaHCISALAN, YCTAHABIIMBATh
B3aMMOCBSI3b MATPUYHBIX PEAKLIMIA

B KJIETKE, CXEMATUUYECKUA U300pakaTh
MAaTPUYHBIEC PEAKLMU TPAHCKPUIILIUU U
TPaHCIISALIHAM.

Pemars Ononornyeckue 3a1a4u Ha
OIPEAEIICHHAE TTOCIIEN0BATEIBHOCTH
nykneoruaos JAHK u MPHK, npumenss
3HAHUS O PEAKLIMIX MATPUUHOTO
CUHTE3a, TCHETUYECKOM KOJIE,
MPUHLMUIIE KOMITJIEMEHTAPHOCTH

61



DenepanbHas pabovast mporpamma | buomorust. 10—11 xmaccs! (yriayOn€HHBIH ypOBEHB)

7.2 | Cunre3 Oenka Tpancnsuus u €€ Tansl. Y4acThe PackpbIBaTh cofepKaHue TEPMUHOB U
TpancnopTHeix PHK B OrocuHTE3€ MOHSATHI: TPAHCIISAIUSI, AHTUKOJIOH,
Oenka. YcnoBus OMOCHHTE3a OCIKa. TPHK, amunoanun-rPHK-cunTeTaza
KonupoBanune aMuMHOKUCIIOT. Posib (komaza), monupubocoma (oImcoMa).
pubocoM B OMOCHHTE3E OemKa. XapakTepu3oBaTh CBOHCTBA
JleMOHCTpanuu TEHETUYECKOr0 KOJIa.
Tabnuikl 1 cxembl. «bruocuHTE3 OnuceIBaTh dTaNbl TPAHCIISIUYN U
oenka», «['eneTnyeckuii Kooy CXEMATUYECKH M300pakaTh MaTPUYHBIE
PEAKIMK TPAHCISLUH.
Pemrare Ouonorndeckue 3aaaun
Ha onpeneneHue aHTUKoaoHo0B TPHK,
NOCJIEI0BATEIBHOCTH AMUHOKHCIIOT
B MOJIEKYJIE OelIKa, MPUMEHSIS 3HAHK S
0 peaKIUsIX MaTPUYHOIO CUHTE3A,
TEHETUYECKOM KOJIC, TPUHITUIIE
KOMITJIEMEHTAPHOCTH
7.3 | MexaHu3mel Cospementvie npeocmasieHs PackpeiBare cofepykaHue TEPMUHOB U

AKCIPECCUH TCHOB

o cmpoenuu 2enog. OpraHu3anys
reHOMA y MPOKAPUOT U 3YKAPHUOT.
Perynsiust akTHBHOCTH F€HOB

y npokapuor. ['umoresa ornepoHa

(®. Kako0, XK. Mano).

MonexynsapHvie mexanuzmvl 3KCnpeccuu
eenog y aykapuom. Ponbs xpomamuna

8 peaynayuu pabomul 2enos. Perynsmys
OOMEHHBIX MPOIIECCOB B KJIETKE.
KnerouyHslii romeocras.

[IOHATHI: OIIEPaTop, OIEPOH,
CTPYKTYPHBIE T€HBI, TPOMOTOP,
pernpeccop.

OnuceiBaTh CTPYKTYPY T€HOMA
MPOKAPHOT; XapaKkTepr30BaTh paboTy
UHyIHUOETBHOTO U PENPECCUOCIIBHOTO
OIEpOHA.

Boiaenars CTpyKTYPHYIO H
PETYIATOPHBIEC YACTH T'€HA DYKAPHOT.
CpaBHMBATH MPOIECCH HKCIPECCUN
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JleMOHCTpanun
Tadnuiel U cxeMbl: « bBUOCHHTES
oenkay, «I eHeTHYeCcKuil Kom»

I'€HOB Y MPOKAPUOT U SYKApHOT.
XapakTepu30BaTh rMIOTE3Y ONEPOHA
(®. Kako0, XK. Mano).

OnuckiBaTh MEXaHU3M TOJACPKAHUS
KJIETOYHOI0 FOMEOCTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
Hupopmanmonnas
ounonorus

Bupycbl — HekieTOuHBIE (POPMBI )KU3HU
1 o0nuratHele napasutel. CTpOCHHE
IPOCTBIX U CIOXKHBIX BUPYCOB,
PETPOBUPYCOB, OaKkTeprodaros.
HKusnennwiit yuxn J[HK-cooepocauyux
supycos, PHK-cooepacawux eupycos,
baxmepuogpacos. Oopamuasi
MPAHCKPUNYUs, pesepmasd,
unmezpasd.

BupycHble 3a00neBanns 4EN0BEKA,
JKABOTHBIX, pactenuit. CITA/I,
COVID-19, coinanbHbIE U
MEIULMHCKUE TPOOIEMBI.
buoungopmamura: unmezpayus u
ananuz bonrvuLUx Maccusos (« bigdata »)
CMPYKMYPHBLX OUOTI02UYECKUX OUHHBIX.
Hanomexnonoeuu 6 buonoeuu u
meouyune. [Ipoepamvimupyemvie
Gyuxkyuu 6enxos. Cnocober 0ocmasKu
JIeKApCme.

JleMOHCTpanun

[oprper: /1. . UBaHOBCKUIA.

PackpeiBarh copepkaHle TEPMUHOB U
NOHSTHIA: BUPYC, BAPUOH, CEPALICBHHA,
Karcuj, oOpaTHasi TPaHCKPUTILIAS,
peTpoBUpYCHI, OakTeprodar, BUpyC
uMMyHOAepumTa yenoseka (BUY),
OPUPOJHO-0YArOBBIE HHPEKIIUH.
XapakTepu3oBarbk BUPYCHL,
PETPOBUPYCHI U OakTepuodaru Kaxk
BHYTPUKJIETOYHBIX MMAPA3ATOB
IPOKAPHOT U SYKAPHOT.

H3znarare runoTessl SBONMFOIMOHHOTO
MPOUCXOKIICHU ST BUPYCOB.
OnuceIBaTh MEXAHU3M B3aUMOJECHCTBHS
BUPYCA U KJIETKH, WH(PEKIIMOHHBIN
BUPYCHBIN IIPOLIECC.
XapakTepu3oBarb MEXaHU3MbI
BEPTUKAJILHOW U TOPA3OHTAIIBHOMN
nepesayn BUPYCOB; 3a00JIEBAHUS
JKUBOTHBIX U PACTEHUH, BBI3bIBAEMBIC
BUPYCaMHU.

Ha3zbiBath BUpYyCHBIE 3a001€BaHNUS,
BCTPEUAIOLIMECS Y YETOBEKA: TPUIII,
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Tabnuipl 1 cxembl: «I'eHETHYECKUI
Kom», «Bupycey, «bakteprodarny.
IIpakTnuyeckas padora
«Co31aHre MOJIETTA BUPYCA»

KJIEHIEBOU SHIIEPATNUT, TENATUT,
COVID-19, CITMA.

CoOmnronarh npaBujia NOBEACHUS

B OKPY>KaroIl el MIPUPOIHON Cpele, MEP
nPOQUIAKTHKN PaCIPOCTPAHECHUS
BUPYCHBIX 3a007€BaHUH (B TOM YHCIIE
BUY-uHpeknym)

Hroro

4acoB MO TEME 9

Tema «KH3HEHHDBIH UK KJIIEeTKHA»

8.1

JKW3HEHHBIN UK 1
KJIETKHA

KiteTouHbIi UKIT, €10 TEPUOJIBI U
perynsius. Matepdasza u Mutos.
OcoOEHHOCTH MPOLECCOB,
MPOTEKAONINX B UHTEP(Pa3e.
[ToaroroBka KJIETKH K JIETICHUIO.
IIpecuHTETHYECKHIA
(MOCTMUTOTUYECKHIL ), CHHTETHUECKHAN
Y IOCTCUHTETUYECKA I
(MPEMUTOTUYECKU ) TIEPHOIBI
uHTEP(DA3HIL.

JleMOHCTpanun

TaOaunbl U cXeMbL: <« KW3HEHHBINA TNKI
KJIETKNY, «MHUTO3»

PackpeiBare coaepxaHue TEPMUHOB U
MOHATHH: KIIETOUYHBIA IUKIT, UHTEPJa3za.
[TepeuncnsaTe NEPUOIBI ) KUZHEHHOTO
LHAKJIA KJIETKA U XapakTepru30Barh
MPOTEKAOIINE B HUX MPOLIECCHI

82

MarpuyHbIil CHHTE3 2
JIHK. Xpomocomsbl

Marpuunslii cuare3 JIHK —
perumKanus. [IpuHIUIB peIUIRKaLANA
JIHK: KOMIIJIEMEHTApHOCTb,
ITOJIYKOHCEPBATUBHBIN CUHTE3,
AHTHUIAPALIEIBHOCTE. MexaHu3m

PackpeiBarh copepkaHie TEPMUHOB U
NOHATHIA: perTMKanns (peayrinKanus),
KOMIUIEMEHTAPHOCTb,
AHTHUIAPAIUIEIILHOCTb,
JIHK-nomamepazsa, tesiomepa,
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perumkanuy JIHK. XpomMocoMmBl.
Crpoenue xpomocoM. TenoMepsl 1
TeaoMepasa. XpoOMOCOMHBII HAOOP
KJIETKM — KapuoTHM. J[MMJIOUTHBIA 1
rarIonAHbIA HA0OPhI XPOMOCOM.
["'omonoruunsie XpoMocoMel. [1os1oBEIE
XPOMOCOMBI.

JleMOHCTpanun

TaOauibl U cXeMBL «KW3HEHHBINA TNKIT
KJIICTK, « CTPOCHUE XPOMOCOMY,
«Permkanus JIHK».

OO0opyaoBanme: CBETOBOW MUKPOCKOIT,
MHUKpOIpenaparsl. «MHUTO3 B KIETKAX
KOPEMIKA JIYKaY.

JlaGoparopHnas paGora

«3ydueHne XpoMOCOM HA TOTOBBIX
MUKPOITPEIAPATAX )

PEIIMKAMOHHAS BAJIKA, XPOMOCOMA,
XPOMOCOMHBIH HA0OP, HYKIICOCOMBI,
CECTPUHCKHUE XPOMATUIBI, IEHTPOMEPA,
KapUOTHII, TAIUIOWIHBINA U JUTUIOW THBIA
HA0Op XpPOMOCOM, TOMOJIOTHYHBIC
XPOMOCOMBI, TTOJIOBBIE XPOMOCOMBI.
XapaKkTepu30BaTh CTPOECHUE XPOMOCOM,
KapHOTUIIOB OPraHU3MOB.
[lepeuncraTe MPUHLIMIBI PEIUTHKALINH
JIHK u maBatb UM coaepKarenbHYHO
XAPaKTEPUCTHUKY.

OnuceIBaTh MEXAHNU3M PETUTMKALAN
JIHK.

CxemMaTnyecKu n300pakarh CTPOCHUE
MeTahazHoi XPOMOCOMBI.

Paznnyare XpoMOCOMBI

HA MUKpOIpenaparax u
MuKpodoTorpadusx

8.3

JleneHne KIeTK —
MMTO3

Jlenenue kieTku — MuTo3. Ctaguu
MUTO03a U MTPOUCXOIALLME B HUX
nporeccel. Tumel MuTO3a. KapnoknHes
U MUTOKHUHE3. bruonornueckoe
3HAYECHUE MHUTO34.

JleMOHCTpanun

TaOauibl U cXeMBL: «KW3HEeHHBINA IINKIT
KJIICTK, « CTPOCHUE XPOMOCOMY,
«Pemmakanms JIHK, « MuATO3».

PackpbiBaTh cofepikaHiue TEPMUHOB U
MOHATHI: MUTO3, Tpodaza, MeTadasza,
anagasza, Tenodasza, KAPUOKUHE3,
UTOKUHES, BEPETEHO JCJIEHUS,
meTadazHas IacTuHKa, 6opo3aa
JCTICHHUS.

[lepeuncasTb MOCAEA0BATEILHOCTD
CTaif MUTO3a U OMUCHIBATh
OPOUCXOISIINE HA HUX MPOLIECCHI.
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OO0opynoBanme: CBETOBOW MUKPOCKOIT,
MUKporpenaparsl: «MUTO3 B KJIIETKaX
KOPELIKA JIYKa.

JlaGoparopHnas padora

«Habmonenne MuTO3a B KIIETKaxX
KOHYMKA KOPEIIKA JIYKa (Ha TOTOBBIX
MUKpOIIpenapaTax )»

CpaBHHMBaTh OCOOCHHOCTH POTEKAHUS
MHUTO3a B PACTUTEJIbHBIX U SKUBOTHBIX
KJIETKaX.

OOBACHATH OMOTOTHYCCKHUIN CMBICTT
MHTO3a.

Paznuuare craguu MuTO3a

Ha MUKpoOnpenaparax u
MUuKpodoTorpadusx

8.4 | Perynsuus 1 Perynsmus MUTOTHYECKOTO IMKJIIA PackpeiBarh copepkaHle TEPMUHOB U
YKU3HEHHOTO [IMKJIA KJIeTKH. [IporpaMMupyemast KI€TOUHAs | NOHATHIA: anmonTos3, npoymdepanms,
KJIETOK rulenb — anonTo3. g depeHInpPOBKa.

Kneroynoe sapo, XpOMOCOMBEL, XapakTepu3oBarb PeryisaLnAro
(YHKIIMOHAIbHASI TEHOMUKA. MUTOTAYECKOTO LIMKJIA KJIETKH.
Mexanusmvr nponughepayuu, OOBACHATH OMOTOTMYECKHIA CMBICIT
ougghepenyuposku, cmapenus u cubeau | 3aTporpaMMHUPOBAHHOHN KIETOYHON
kaemox. «l{ugpposas kiemra » — ru0enm — anomnTo3a.
ououngopmamudeckue Mooeu YcTanaBnmBaTh B3aUMOCBS3b MEKIY
DYHKYUOHUPOBAHUS KIICMKL. rOMEOCTa30M KJIETOK U UX THOETBIO
JleMOHCTpanun
TaOauibl U cXeMbL: <« KW3HEHHBINA KT
KIETKWY, «CTPOEHUE XPOMOCOMY,
«Pemmkanus JITHK», «Muto3»
Hroro yacos 110 teme 6
9 | Tema «CTPOEHUE N ®YHKIIUU OPI'AHU3MOB»
9.1 | Opranusm Kak eauHOe 1 buonornueckoe paznooOpaszue PackpsIBarh coAep)KaHUE TEPMUHOB U

oejaoc

opranu3mMoB. OJTHOKJICTOUHEIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHBIC

MIOHSATHIA: OpraHu3M, OpraH, OpraHesulbl,
cUCTEMa OPraHoB, amnmapar,
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OPraHHU3MBl.
OCOOEHHOCTH CTPOCHHUS U
YKUZHEIEATEIbHOCTH OHOKJIETOYHBIX
OpraHu3MoB. bakTepuu, apxeu,
OJTHOKJIETOYHBIE TPUOBIL,
OJITHOKJIETOYHBIE BOJOPOCIH, IPYTUE
npOTUCThL. KOTOHWANBHBIE OPraHU3MBIL.
B3auMocCBsA3b 4acTel MHOTOKJIETOYHOTO
opranusma. TkaH#, Oprasel U CHCTEMBI
opranoB. Oprau3m Kak €JuHOE LETOE.
I'omeocras.

JleMOHCTpanun

Tabnuiel 1 cxembl: «OOHOKIIETOYHBIC
BOJOPOCINY, « MHOTOKJIETOYHBIE
BOJOpOCINY, «bakrepumy,
«IIpocreiimmey, « Opransl IBETKOBBIX
pacteHuniny, « CUCTEMBI OPraHoOB
MO3BOHOYHBIX KUBOTHBIXY,
«BHyTpeHHEE CTPOCHHUE HACEKOMBIX)Y.
OO0opyaoBanme: CBETOBOM
MHKPOCKOI;, MAKPOIIPETIAPATHI
OJTHOKJIETOYHBIX OPraHU3MOB; )KHBBIE
BK3EMILISPBI KOMHATHBIX PACTEHUIA;
repOapum pacTeHHl pa3HbIX

OTJIEJOB;, BIAKHBIEC TIPENapaThl
YKABOTHBIX

(PYHKIIMOHAJIbHASI CUCTEMA, TOMEOCTA3.
[lepeuncnsaTh CTPYKTYPHO-
(DYHKLIMOHAIBHBIE YaCTH
OJTHOKJIETOYHBIX, KOJIOHAAJIbHBIX,
MHOTOKJIETOYHBIX 1 MHOTOTKAHEBBIX
OPraHu3MOB.

XapakTepru30BaTb OCOOCHHOCTH
CTPOCHUS W KU3HEACATEIBHOCTH
OJHOKJIETOYHBIX OPraHU3MOB,
KOJIOHMAJTbHBIX, MHOTOKJIETOUHBIX U
MHOTOTKAHEBBIX OPraHU3MOB.
CpaBHMBaTh MEKIY COOOIA
OJTHOKJIETOYHBIC, KOJIOHUAJIBHBIE,
MHOTOKJIETOUYHBIE I MHOTOTKAHEBBIC
OpraHu3Mbl

67



DenepanbHas pabovast mporpamma | buomorust. 10—11 xmaccs! (yriayOn€HHBIH ypOBEHB)

9.2 | Tkanu pacrenuit Tkanu pacteHuil. Tunel pacTUTENBHBIX | PackpeiBare coaepykaHue TEPMUHOB U
TKaHEW: 00pa3oBareyibHas, MOKPOBHAS, | NOHATHIA: TKaHb, SUACPMUC, MPOOKa,
IIPOBOJALLASA, OCHOBHAS, KOpKa, 1y0, TPEeBECHHA, TPEBECUHHBIC
Mexannueckas. OcoOEeHHOCTH BOJIOKHA, JTyOSIHBIE BOJIOKHA, COCY/BI,
CTpOcHUs, PYHKUMH U PACTIONOKEHUS | KAMEHUCTHIE KIIETKH.
TKaHEN B OpraHax paCTCHUN. XapakTepu30Barh TUITbI PACTUTENIBHBIX
JlemoHcTpanuu TKaHel: oOpa3oBaTesbHasi, MOKPOBHAS,
TaOnuibl U CXEMBI: [IPOBOJALIA, OCHOBHAS, MEXaHUYECKAs,
«Tkanm pacrenuiitn, « Opransl NEPEUUCIIATE OCOOCHHOCTH MX CTPOCHHS
[(BETKOBBIX pacTeHui», «KopHeBbIE Y BBITTOJIHAEMBIE (PYHKIIMH
CUCTEMBIY, «CTpPOEHUE CTEOIISY,
«CTpOeHME NTUCTOBOM MIACTHHKIY.
OO0opyaoBanme: >KUBBIE SK3EMILISIPHI
KOMHATHBIX PACTEHUI, CBETOBON
MHKPOCKOI; MUKPOIIPENaparhl TKaHEH.
JlaGoparopHnas paGora
«M3yueHune TKaHed pacTeHu»

9.3 | TkaHu >KMBOTHBIX U TKaHu JKUBOTHBIX U Y€NIOBEKA. THITBI PackpeiBare cofepykaHue TEPMUHOB U

YCJIOBCKaA

JKUBOTHBIX TKAHECH SMIUTCIINAJIbHAA,

COCAMHUTCI/IbHAA, MBILIICYHAA, HCPBHAA.

Oco0eHHOCTH CTPOCHHS, PYHKIMI 1
PacCIIOIOKEHUS TKAHEH B OpraHax
JKUBOTHBIX W YEJIOBEKA.
JleMOHCTpanun

Tabnuikl v cxembl: « TkaHu
JKUBOTHBIX», K CKENET YEN0BEKaY,
«lIueBapuTenbHas CUCTEMAY,

TOHATHN . SIUTEINAN, CEKPET,
MBILIEYHBIE BOJIOKHA, HEUPOH,
HEWPOIJIHSL.

XapakTepu3oBarb TKAHU >KUBOTHBIX U
YEJIOBEKA. SIUTEIUATIbHASA,
COCIMHUTEIIbHASA, MBILIIEYHAS, HEPBHAS,
MEPEUUCTISITE OCOOEHHOCTH X CTPOCHUS
1 BBINIOJIHSAEMBIE (DYHKIIUH
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«KpoBeHOCHas cucrema,
«JlprxarenpHas cucremay, « Hepsh.
cucremay, «Koxa», « MbleyHas
CUCTEMAY.

OO0opynoBanme: CBETOBOW MUKPOCKOIT,
MUKPOIIPENAapaTel TKAHEH.
JlaGoparopHas padora

«HM3yueHne TKaHeH JKUBOTHBIX)»

9.4

Opranbl. CUCTEMBI
OPraHoB

Opransl. BereratuBHbie 1
TEHEPATUBHBIEC OPTraHbl PACTECHU.
Oprasbl ¥ CUCTEMBI OPTraHOB
>KABOTHBIX W YeJIOBEKA. DYyHKIIMU
OPraHoOB M CHCTEM OPraHoOB.
JleMOHCTpanun

Tabauuel u cxembl: «Oprassl
IIBETKOBBIX pacTeHU», « KOpHEBBIE
CUCTEMBIY, «CTpPOEHUE CTEOIISY,
«CTpOoEeHUE TUCTOBOU TUIACTHHKWY,
«CKeneT 4enoBeKay,
«lIueBapuTeNibHasA CUCTEMAY,
«KpoBeHOCHas cucTtemMay,
«JlpIxarenbHass CHCTEMAY,
«BelaenurenbHas cucremay, « Hepsuas
CUCTEMA», « DHJIOKPUHHAS CUCTEMAY.
OO0opyaoBaHme: >KUBBIE SK3EMILISIPhI
KOMHATHBIX PaCTCHUI; repOapuun
PacTEeHMI Pa3HbIX OTACIIOB; CKEIETHI

PackpeiBaTh copepkaHre TEPMUHOB U
MOHATHI: OpraH, KOpeHb, MOOET,
IBETOK, TUIOJI, CEMSI, TTIOJIOBBIC JKEJIC3bIL,
MOJIOBBIE TIPOTOKH, KOMYJIATUBHBIC
OpraHbl, CHCTEMbI OPraHOB.
XapakTepru30BaTh BEr€TaTUBHBIC U
reHEpaTUBHBIC OPraHbl PACTCHUM,
COMAaTHYECKUE U PETYISATOPHBIC Opra.
YKUBOTHBIX; TIEPEUUCIIATH OCOOCHHOCTH
WX CTPOCHUS M BBITIOHAEMBIC (PYHKIT
Y CcTaHaBIMBaTh B3aUMOCBSI3U MEXKIY
CTPOCHUEM OPraHOB U MX QYHKIUIMHU.
Paznuuarh BUABI TKAHEH, OpraHbl U
CUCTEMBI OPTaHOB, B TOM YHCJIC
YeNioBeKa, Ha MUKpOTpenaparax,
BJIQKHBIX Tpenaparax, repoapusx u
Mukpodororpadusx, Tabaunax,
MOJIEIISIX U MYJIshKax
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MO3BOHOYHBIX;, KOJIIEKIIHH
O€CMO3BOHOYHBIX KUBOTHBIX;, BJIax
npenaparbl >)KUBOTHBIX, CKEJIET
YeIIoBEKa.

JlaGoparopHas padora
«M3yueHue opraHoB [BETKOBOIO
pacTCHUS

9.5

Onopa Tena
OpPraHu3MOB

Omnopa tena opranu3mos. Kapkac
pacteHnid. CKeneTsl OAHOKIIETOUYHBIX U
MHOTOKJIETOYHBIX JKUBOTHBIX.
Hapy>kHBI 1 BHYTPEHHU CKEJIET.

CTpOEHHE U TUIIBI COCIMHEHUS KOCTEN.

JleMOHCTpanun

Tabnuikl v cxembl. «CTpoeHUE
cTeliis», « CTPOEHUE JIUCTOBOM
IIaCTUHKNY, «CKEIeT YEIOBEKaY.
OO0opynoBanme: CKEJICTHI
MO3BOHOYHBIX; BJIAYKHBIE MPEnapaTh
JKABOTHBIX; CKEJIET YEJTOBEKA,
PAKOBHHBI MOJITFOCKOB, KOJIIEKIUU
HACEKOMBIX, UTJIOKOXKHX

PackpeiBarh copepkaHle TEPMUHOB U
NOHSTHIA: ONOPHBIE CHCTEMBI, 000JI0Un K
KJIETKH, (PUOPUILIBL, KAPKAC, HAPYKHBIN
CKENET (XUTUHOBBIN MOKPOB),
THAPOCTATUYECKUAN CKEJIET, BHYTPEHHUHN
CKEJNET, KOCTH (JUIMHHBIC, KOPOTKHE,
MJIOCKKE), COETMHEHUS KOCTEM,
HEMOJIBMKHBIC (1LIBBI),
NOJTYTIOABHKHBIE, TTIOABH>KHBIE
(cycTaBbl), OTAENBI CKEJIETA
NO3BOHOYHBIX )KUBOTHBIX: YEPEIL,
OCEBOM CKEJET (MO3BOHOYHHK, IPYAHAS
KJIETKA, XOPp/AA), MOICa KOHEUHOCTEH,
CBOOOIHBIE KOHEYHOCTH.

OnucelBaTh HAPYKHBIA U BHYTPEHHU I
CKEJETHI )KUBOTHBIX, CTPOCHUE W THIIBI
COCIMHEHHUSA KOCTEM.

Y CcTaHaBIMBaTh B3aUMOCBSI3U MEXKIY
CTPOCHUEM OMOPHBIX CUCTEM M MX
(YHKLIMSAMHA B OPraHUu3Me.
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CpaBHHMBATh CTPOEHUE OMOPHBIX CUCTEM
pacTeHnii U )KUBOTHBIX

9.6 | JIBuxkeHUE JIBI)KEHHUE OpraHu3MoB. J[BrOKEHUE PackpeiBare cofepikaHue TEPMUHOB U
OpraHu3MOB OJTHOKJIETOYHBIX OPraHU3MOB: NOHSTHIA: IBUYKEHUE, IBUTATEIIBHBIE
amMEOOMIHOE, JKTYTUKOBOE, PECHUYHOE. | OPraHEsUIbl, JBUKEHUE MTPOCTEHIINX
JIBH>KEHUE MHOTOKJIETOYHBIX (amMEOOMTHOE, KTYTUKOBOE,
pPacTEHMii: TPOMMU3MBI U HACTHH. PECHUYHOE), IBUYKEHUE PACTCHUN
JIBU>KEHHE MHOTOKJIETOUHBIX (TpONM3MBI, HACTHH ), MBILIEYHBIE
JKUBOTHBIX M YEJIOBEKA: MBILLICYHAS CUCTEMBI (COKPaTUTEIbHBIE BOJIOKOHIIA,
cucrema. Pernekc. CkeneTHbIe MBIIIIBI | KOKHO-MYCKYJIbHBIA MEIIOK, CKEJIETHAS
1 ux padora. MYCKYJIaTypa), CKeJICTHAs MbIIIIa
JleMOHCTpanuu (MBILIEYHOE BOJIOKHO, MUOGUOPUILIA),
Tabnwupl 1 cxembl: «OAHOKIIETOYHBIE | BBICIIME IBUTATENBHBIC LEHTPBI, padoTa
Bogopocimy, «IIpocreimmuey, MBILIL (JBUTaTEIbHAS, COMATUYECKAs ),
«CTpoeHKE MBIIILBLY, «MBbIIeuHas MBILIEYHOE YTOMJICHUE.
CUCTEMA) XapakTepu30BaTh BUbI JBUKCHHS
OJHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX
OpPraHu3MOB.
OnuceIBaTh CKENETHBIE MBILILBI K HX
padory.
VY cTaHaBMMBATh B3AUMOCBS3b MEKIY
CTPOCHUEM OMOPHBIX CHCTEM U
JIBU>KCHHUSIMU OPraHU3MOB
9.7 | Ilutanue OpraHu3MoB [Intanue opranu3mos. Ilornomenue PackpeiBare cofepykaHue TEPMUHOB U

BOJIBI, YTJIEKUCIIOrO ra3a u
MUHEPAIBHBIX BEIIECTB PACTECHUSIMH.
[Iuranue >KNBOTHRIX.

MOHSATHI . TUTAHUE, NIICBAPCHUE,
MUIICBAPUTEIILHBIC BAKYOJIH, KAIIICUHAS
MOJIOCTh, MUIIEBAPUTEIbHAS TPYOKa,
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BHYTpUINIOIIOCTHOE M BHYTPUKIIETOYHOE
nuieBapeHue. [ luranre mo3BOHOYHBIX
JKUBOTHBIX. OTIENBI
MUIIEBAPUTEIILHOTO TPAKTA.

[ IneBapuTenbHbIE JKEIE3HL.
IInmeBapurenbHas CUCTEMA YEJIOBEKA.
JleMOHCTpanun

TaOnuibl U CXEMBI:
«KHIIEYHONOTOCTHRIEY,
«IInmeBapurenpHas cucremay, «Cxema
[MATAHUS PACTCHUNY.

OO0opyaoBanme: ;KUBBIE SK3EMILISIPHI
KOMHATHBIX PaCTEHHUI;, 000PyA0BaHKE
JUTSL IEMOHCTPALIMK MTOYBEHHOTO U
BO3AYIIHOTO MUTAHUS PACTECHU,
pacierieHus Kpaxmana u OeJIKoB

noJ AccTBHEM (PEPMEHTOB

MULIEBAPUTEIILHBIA TPAKT,
NULICBAPUTEILHBIC YKETIE3BI,
MUIIEBAPUTEILHBIE COKH.
XapakTepu30BaTh MUTAHUE KUBOTHBIX;
BHYTPHUIOJIOCTHOE M BHYTPUKIIETOUYHOE
NULICBAPEHUE.

Pazmiyare Ha M300pakeHHSX (CXeMax,
Ta0UIAX, MYJISKAX) OTACIIbI
NULICBAPUTEILHOTO TPAKTa U
NULICBAPUTEILHYIO CHCTEMY YEJIOBEKA.
Y CcTaHaBIMBATh B3aUMOCBSI3U MEXKIY
CTPOCHUEM OPraHOB MULICBAPEHUS

9.8

JIpIXaHue OpraHu3MoB

JIbIxaHue opranu3MoB. J[pIxanue
pacTeHui. /[pIxaHue KUBOTHBIX.
Juddy3us razoB 4epe3 NOBEPXHOCTh
KJIETKU. KO)KHOE JpIXaHue.
JlpIxarenbHas MOBEPXHOCTh. KadepHoe
Y JIETOYHOE AbIXaHUE. JbIXaHue
MO3BOHOYHBIX JKUBOTHBIX U YEJIOBEKA.
DBOJIOUMOHHOE YCI0KHEHUE CTPOCHUS
JETKUX MMO3BOHOYHBIX )KUBOTHBIX.
JIpIxarenbHas CUCTEMA YETIOBEKA.

PackpeiBarh coaepxanue TEPMUHOB U
NOHATHH: apixanue, TP y3us, KOKHOE
JBIXaHWE, OpraHbl AbIXaHus,
JIbIXaTEIbHBIC NBHUXKECHUS, AbIXaTCIbHbIN
LICHTP, JETOUHbIC 00BEMBI, JKU3HCHHAS
EMKOCThE JIETKUX.

XapakTepu3oBarh JBIXaHUE PACTEHUI;
JIbIXaHWE JKUBOTHBIX M YEIIOBEKA.
OnuceIBaTh 3BOJTIOLHOHHOE
YCIOKHEHUE CTPOCHUS JIETKUX
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MexaHu3M BEHTHIISLUA JIETKUX Y TITHLL
Y MJICKONTUATAOLINX. Perynsmus
JbIXaHus. JIpIXaTenbHbIe 00bEMBI,
JleMOHCTpanun

Tabnuiibl U cxeMbl: «JlbIxaTenbpHas
CUCTEMAY.

Oo6opyaoBanue: 000pyI0BaHUE
JUIL IEMOHCTPALMXA OIBITOB

110 U3MEPEHUIO JKUZHEHHOM EMKOCTH
JIETKUX, MEXAHU3MA JBIXaTeJIbHbBIX
JBIDKCHUMN

MO3BOHOYHBIX )KUBOTHBIX.
Pazmuuare Ha M300pakeHUSIX (CXEMAX,
TabIMIAX, MYJISDKaX) IbIXaTEIbHYIO
CUCTEMY YEJIOBEKA.

OnuceIBaTh MEXAHWU3M BEHTUIISILIUH
JETKAX Y NTUL U MIIEKOMUTAOIIHX.

Y cTaHaBIMBaTh B3aUMOCBSI3U MEXKIY
CTPOCHUEM OPraHOB JBIXaHUS U X
(YHKIMSAMHU B OPraHU3Me

9.9

TpaHcnopr BEWIECTB
Yy OPraHu3MOB

TpaHcnopT BELMIECTB Y OPraHU3MOB.
TpaHCnOpPTHBIE CUCTEMBI PACTEHHIA.
TpaHcnopT BEMIECTB Y )KUBOTHBIX.
KpoBeHocHas cucreMa u €€ Oprassi.
KpoBeHocHas cuctema nmo3BOHOYHBIX
JKABOTHBIX M 4esioBeka. Cepaie,
KPOBEHOCHBIE COCY/BI M KPOBb. Kpyru
KPOBOOOpAICHUS. DBOIOLMOHHBIC
YCIIO>KHEHUS CTPOEHUS] KPOBEHOCHOH
CUCTEMBI MO3BOHOYHBIX KMBOTHBIX.
PaGota cepaia u €€ peryasuusi.
JleMOHCTpanun

Tabnuupl 1 cxembl: «Oprassl
LBETKOBBIX pacTeHuity, «KopHeBbie
cUCTeMBDY, «CTpoeHHe cTe0ISY,
«CTpOEHHE TUCTOBOM MITACTHHKWY,

PackpeiBarh copepkaHle TEPMUHOB U
ITOHATHIN: TPAHCIIOPT BEILECTB,
TPAHCIOPT Y PaCTCHUIA, KPOBEHOCHAS
CUCTEMA KUBOTHBIX, KPOBb, IJ1a3Ma,
(DOpPMEHHBIE HJIEMEHTHI,
KpOBOOOpallleHUE, KPYTH
KPOBOOOPAIICHUS, CEPACUHBIN UK,
mumpooOpartenue, mumda,
TMM(PaTUYECKUE COCYBI,
TMMQPATHYECKHE Y3IIbl, BHYTPEHHSIS
cpena opraHusma.

XapakTepru30BaTh TPAHCIOPT BELICCTB
y pacTeHuii 1 O€CMO3BOHOYHBIX
KUBOTHBIX.

OnuceBaTh KPOBEHOCHYIO CUCTEMY
YKUBOTHBIX W YEJIOBEKA.
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«KpoBeHocHas cucremay,
«KpoBEHOCHBIE CHCTEMBI TTO3BOHOYHBIX
JKUBOTHBIX»

Pazmuuare Ha M300pakeHUSIX (CXEMAX,
TabIMIAX, MYJISDKAX) KPOBEHOCHYIO U
TMM(PATHYECKYIO CUCTEMY YETTOBEKA.
YcraHaB/IMBaTh B3aUMOCBSI3H

MEXITY CTPOCHUEM OPraHOB
KPOBOOOpaIlleHHs U X PyHKIUAMHA

B OPraHHU3MeE

9.10

Beiaenenue y
OpraHu3MoB

Brinenenue y opranu3moB. Beinenenue
y pacTeHuil. BoIIEIEHUE Y )KUBOTHBIX.
CoxkparurenbHbie Bakyoau. Oprassl
BbIJICTICHUS. DUITbTPALASL, CEKPENUS U
00paTHOE BCACHIBAHUE KAK MEXAHU3MBbI
paboThI OpraHoB BeIACCHUS. CBSI3b
MTOJIOCTH TEJIA C KPOBEHOCHOMN U
BBIJICIIMTEIBHOW CUCTEMAMM.
Brinenenne y mO3BOHOYHBIX )KUBOTHBIX
n yenoseka. [Touku. CtpoeHue u
(YHKLIMOHMPOBAHKE HEPPOHA.
OOpazoBaHKE MOYH Y YEITOBEKA.
JleMOHCTpanun

TaOauiel U cXeMBL «BeIemTennLHas
CUCTEMA»

PackpbIBaTh cofepKaHue TEPMUHOB U
MOHSTHUH: BBIACIICHUE, TYTTAIlUS,
JMCTONA, COKPATUTENBHBIE BAKYOJIH,
W3BUTHIC KaHAJIBIIbI, 3BE3/14ATHIE
KJIETKH, BBIJICTIATEIBLHBIC TPYOOUKH,
MaJIbITUTUEBBI COCY/IbI, TIOYKH,
MOYETOYHUK, MOUYECBOM My3bIPb,
He(dpoH, Moya.

XapakTepru30BaTh MPOLECC BBIACICHUS
Yy PacTe€HUI U )KUBOTHBIX.

Pazmuuare Ha M300pakeHUSIX (CXEMAX,
TaOJUIAX, MYJISDKAX) BBIICTUTEIbHYIO
CUCTEMY YEJIOBEKA.

OnuceBaTh MEXAaHNU3M
(YHKIMOHUPOBaHUs HE(POHA, MPOLIECC
o0pa3oBaHusl MOYH.

Y CTaHaBIUBaTh B3aUMOCBSI3U

MEXIY CTPOCHUEM OPraHOB
BBIICJIEHUS U UX (DYHKIUASIMHU

B OPraHHU3MeE
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9.11 | 3ammTa y OpraHu3mMoB 3ammTa y Opraiu3MoB. 3aiuTa PackpeiBarh coaepxanue TEPMUHOB U
Y OJHOKJIETOYHBIX OpraHu3MoB. CIiOpbl | MOHATUI: Karcysa, SHA0CIOpa, [IUCTA,
OaKTepuii U LMCTHI MPOCTEHIINX. KYTHKYJIa, CPEICTBA TaCCHBHON
3ammra y MHOTOKJIETOYHBIX PACTEHUI. | 3aLIUTHL, CPEACTBA XUMHUYECKON
Kyrukyna. Cpencrsa macCUBHOM u 3aIIUTHI, KO>KHBIE TTIOKPOBBI,
XUMUYECKOHN 3aUThl. DUTOHIUIBL. UMMYHUTET, UMMYHHAs CUCTEMA,
3ammra y MHOTOKJIETOYHBIX AHTUTEH, AaHTUTETIO.
JKUBOTHBIX. [ [OKPOBBI U MX XapakTepu30BaTh BUABI 3ALUTHI
ITPOM3BOJHBIE. 3AIINATA OPraHu3Ma Y OJHOKJIETOYHBIX U MHOTOKJIETOUYHBIX
ot O6one3nei. IMMyHHas cuctema OPraHU3MOB.
yenoBeka. KiieTouHblid u ryMopanbHblil | OnuchIBaTh CTPOEHUE KOMKHBIX
UMMYHUTET. BpOsKnEHHBINA 1 MTOKPOBOB U MX MPOU3BOIHBIX.
nPUOOPETEHHBIN crienPUICCKA Pazmuuare Ha M300pakeHUSIX (CXEMAX,
UMMYHUTET. TeopHst KJIOHAIBHO- TabMuax, MyJisbkax) Oprasbl
ceneKTMBHOro MMyHuTeTa (I1. Dpnux, | IMMYHHOM CUCTEMBI YEITOBEKA.
®.M. bepuer, C. ToHerasa). Y CTaHaBIMBATh B3aUMOCBSI3U MEXKIY
BocnanuTenbHble OTBETBI OPraHU3MOB. | CTPOEHUEM OPraHOB 3aLIUTHI U UX
Ponb BpOXKAEHHOIO UMMYHHMTETA (YHKIMSAMU B OPraHU3Me
B PA3BUTHH CUCTEMHBIX 3a00JICBaHMIA.
JleMoHCTpanun
Tabaunpl U cxeMmbl: «Koxkay,
«mmynnTeT», «CTpoeHUE cTEOIY,
«CTpOeHnE TUCTOBOM MIACTHHKI

9.12 | Pa3gpaxuMOCTh PazapaxuMocCTs 1 peryasauns PackpeiBare cofepikaHue TEPMUHOB U

W PETYJISILMS
y OpPraHu3MoOB

y Opranu3moB. PaznpaxumocTs
V OAHOKJIETOYHBIX OPraHU3MOB.
Takcucel. Pa3npaxumMocTs U peryasuus

NOHSTHIA: Pa3apaXKUMOCTh, PETYIISILINS,
TaKCUChI, POCTOBBIE BEIIECTBA
(AyKCUHBI), HEPBHASL CUCTEMA,
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y pacTeHuil. POCTOBBIE BELIECTBA U UX
3HAQYCHHUE.

HepBHas cucrema u pediekropHas
peryysinms y )KuBOTHBIX. HepBHas
CUCTEMA U €€ OTHEIIBI. DBOJIFOLMOHHOE
YCII0KHEHHUE CTPOCHUS HEPBHOU
CUCTEMBI Y JKUBOTHBIX. OTIENBI
TOJIOBHOTO MO3Tra MO3BOHOYHBIX
KUBOTHBIX. Pedriekc u pedexkropHas
nyra. be3yClnoBHEIEC U YCITOBHBIC
PEQIIEKCHI.

['ymopaneHas peryisnus u
SHIOKPUHHAS CUCTEMA )KUBOTHBIX U
yeroBeKa. JKene3nl SHIOKPUHHON
CUCTEMBI M KX TOPMOHEIL. J[eHcTBHUE
TOPMOHOB. B3anMOCBs3b HEPBHOM U
SHAOKPUHHON cucteM. [ nnoranamo-
runopuzapHas CucTemMa.
JleMOHCTpanun

IHoprper: . I1. ITaBios.

Tabnwue! 1 cxempl: «CTpoeHue
ruapbly, «CTPOECHUE TUIAaHAPUWY,
«BHyTpeHHEE CTPOECHHE NOKIEBOTO
yepBs», «HepBHas cucrema peidy,
«HepBHas cucrema JArymKkny,
«HepsHag cucrema
IpeCMBIKArIuUXCcsy, « HepBHas

peduiekTOopHAas perynsius, pediekc,
peduiekTopHAas ayra, NEpPEeIHUA MO3T,
[IPOMEKYTOYHBINA MO3T, CPEAHUNA MO3T,
MO3KEYOK, IMPOAOJITOBATHIN MO3T,
BEreTATUBHASL HEPBHAS CHCTEMA,
ryMOpasbHas PEryJsilys, TOPMOHBIL,
SHJOKPUHHAS CHCTEMA, THIOTAJIAMO-
runo(puzapHas CucTeMa.
XapakTepu30Bark pa3apaKUMOCThb

Y OJHOKJIETOYHBIX OPraHU3MOB U
PEQIICKTOPHYIO PETYIISILIUIO

Y dKUBOTHBIX.

Pazmuuare Ha M300pakeHUSIX (CXEMAX,
TabIMIAX, MYyJIsDKaX) HEPBHYIO CUCTEMY
U €€ OTAETBL, OTENBI TOJOBHOTO MO3ra
NO3BOHOYHBIX )KUBOTHBIX.

OnuceBaTh TYMOPAJIBHYIO PETYJISALIUIO
Y JKUBOTHBIX.

Pazmuyark Ha M300paKEHUSX (CXeEMaXx,
TaONUIAX, MYJISKAX ) SHIAOKPUHH VIO
CUCTEMY >KHBOTHBIX M YEJIOBEKA.
Ha3zbiBaTh sxene3bl 5HI0KPUHHOM
CUCTEMBI YEJIOBEKA U BBIPA0ATHIBACMBIE
UMHU TOPMOHBI.

OnuceBaTh ACHCTBAE TOPMOHOB.

Y cTaHaBIMBaTh B3aUMOCBSI3U MEXKIY
CTPOECHUEM OPraHOB HEPBHOM U
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cucrema ntuy, «HepBHas cucrema
MJIEKOMUTaommMXy», « HepBHas cucrema
YeJIOBEKaY, « JHIOKPUHHAS CHCTEMAY,
«Pedmeke.

OO0opyaoBanme: MOJACIIA IOJIOBHOTO
MO3ra pa3JInYHbIX )KUBOTHBIX

SHAOKPUHHOM CUCTEM U UX (QYHKIUSIMHU
B OPraHu3Me.

XapakTepru30BaTh 3BOFOLUOHHOE
YCIIO’)KHEHUE CTPOCHUSI HEPBHOM
CHCTEMBI Y 5KUBOTHBIX

Hroro yacos 1o teme 17
10. | Tema «PASBMHOKEHUE U PASBBUTHUE OPI'TAHU3MOB»
10.1 | ®opmBl pa3sMHOKEHHUS 1 DopMBI pa3MHOKEHUS OPraHU3MOB: PackpeiBare cofepikaHue TEPMUHOB U

OpPraH13MoB

Oecrosioe (BKJIOYask BETETATUBHOE) U
noJjioBoe. Buaer Gecronoro
Pa3MHOKEHHUS . TOYKOBAHHKE,
CHOPYJISILMS, (PparMeHTALMS,
KJIOHUPOBaHUE.

JleMOHCTpanun

Tabauikl v cxembl: «BereraruBHOE
pa3MHOXKEeHHEY, « THIBI OECTOI0ro
Pa3MHOXKEHUSY, « Pa3MHOXKEHHE
XJIAMUJIOMOHAABDY, « PA3MHOKEHUE
ABIJIEHBDY, «PA3MHOKEHUE THIPBD)

MIOHATHI: PA3MHOKEHHUE, IIPOCTOE
JeJICHUE, TOYKOBAHUE, CIIOPYJIALIMS,
BEreTaTMBHOE PA3MHOXKEHUE,
(parmeHTalMsl, KTOHUPOBAHUE, TAMETHI,
CIEPMATO30M /1 (CIIEPMUiL), SHLIEKITIETKA,
3UroTa, KOHBIOTAIHSL.

[lepeuncisate 0COOEHHOCTH OECTIONOro
¥ MOJIOBOT'O Pa3MHOXKEHUSI OPraHU3MOB.
XapakTepru30oBaTh CYIIHOCTh U (POPMBI
0€CIoIOro pa3MHOKECHHS OPraHU3MOB,;
OMOJIOrMYECKOE 3HAUEHUE OECTOJIOrO
Pa3MHOXKEHUSI,

Pazmnyare criopy Kak
CMEUUATM3UPOBAHHYIO KIIETKY,
NPEIHA3HAYEHHYIO [T OECONI0ro
Pa3MHOXKEHUS, M CIIOPBI OAKTEPHIA.
OOBACHATH MPEUMYILIECTBA TOJIOBOTO
Pa3MHOXKECHHS HaJ OECIOJIBIM.,
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PackpeiBaTh posib KTOHUPOBAHUS
B CEJICKLIMU U CENBCKOM XO3SIIMCTBE

10.2

IlonoBoe
Pa3MHOYKEHUE.
Meiios

[TosmoBoe pazmHokeHUE. [1omoBEIE
KJIETKH, AU TameTsl. Menos. Ctanuun
Mmerosa. [loBeaeHne XxpoMocom

B Meito3e. KpoccuHrosep.
buosornyecknii CMbICI Meiio3a 1
MOJIOBOTO mpouecca. Meio3 u ero
MECTO B )KM3HEHHOM LUKJIE
OPraHU3MOB.

JleMOHCTpanun

Talauibl ¥ cXeMbl: «Meio3y,
«XPOMOCOMBI»

PackpbIBaTh copepkaHue TEPMUHOB U
MIOHATHUI: MeHO03, OMBAJICHTHI,
KPOCCHUHIOBEP, UHTEPKUHES,
HE3aBUCUMOE PACPEACIICHUE,
KPOCCHHTOBEP.

Pazmuuare Ha M300pakeHUSIX (CXEMAX,
Ta0JMIAX) U MUKPOIpENaparax 3pesbie
MOJIOBBIC KJIETKH MJIEKOMUTAKOIINX U
OpraHbl Pa3MHOKEHUS BBICIIIHX
pacTeHui.

PackpeiBare CyIIHOCTE M€iO03a,
XAPaKTEPU30BaTh €0 OTJACIBHBIC
CTa/INN.

OnpenensaTe MECTO Me03a

B YKU3HECHHBIX IIUKJIaX Pa3InYHbIX
OpPraHu3MOB.

OOBACHATH OMOJIOTMYECKHIA CMBICT
KPOCCHHTOBEPA, OMUCHIBATH €r0
MEXaHU3M.

CpaBHMBaTh ME03 C MATO30M,
pazuyaTrh OTACIbHBIE UX CTAUN

HA MUKpoNpenaparax U u300pakeHUIX
(cxemax, Tadnuiax).

PackpeiBaTh SBOJIFOLIMOHHOE 3HAYEHUE
MOJIOBOIO PA3MHOKEHUSI OPraHU3MOB
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10.3 | I'ameTorenes. [TpenzapoapllIeBOE pa3BUTHE. PackpsIBarh coaep)KaHue TEPMUHOB U
OOpa3zoBaHue u ["ameTorenes y »kuBOTHBIX. [10m0BBIE NOHSTHIA: TAMETOTCHE3, CIIEPMATOICHES,
Pa3BUTHE MTOJIOBBIX xkene3bl. OOpa3oBaHUE U Pa3BUTHE OOT€HE3, CEMEHHUKH, TUYHHUKH,
KJIETOK MOJIOBBIX KIIETOK. CriepMaToreHes u CIEPMATOrOHUM, CIIEPMATOLHTHI,

ooreHes3. CTpOCHHE MONOBBIX KJIETOK. CHEpMaTUABI, CIIEPMATO30UIbL,
OmionoTBOPEHUE W SMOPUOHAITEHOE OOTOHMH, OOLUTHI, MOJIIPHBIE TEIIbLA,
Pa3BUTHE KUBOTHBIX. CIOCOOBI AWLEKIIETKA, aKPOCOMA.
OIUTOIOTBOPEHMS . HAPYIKHOE, [lepeuncnaTh CTauu TaMeTOreHe3a
BHyTpeHHee. [lapreHorenes. V JKUBOTHBIX.

JleMOH cTpannu OnuceIBaTh MPOLECC FAMETOrEHE3A U
Tabnuipl 1 cxemel: «I'aMeToreHesy, €r0 MEPUOJBI, CTPOCHHUE MOJIOBBIX
«CTpoeHue ARLEKIETKH 1 KJIETOK.

CIEPMATO30M 1. Pazmuuare ocoGeHHOCTH
O0opyaoBanme: CBETOBOW MUKPOCKOIT, | CIIEPMATOTEHE3a U OOTE€HE3A.
MUKpONpeENnaparsl SIMIEKIETOK 1 OnuceBaTh MTPOLECCHI OCEMEHEHUS U
CIIEPMATO30U10B. OIJIOJOTBOPEHHSI, PA3HBIC BAPUAHTHI
JlaGoparopunas padora «13yueHue MAPTEHOTCHE3A

CTPOCHUS MOJIOBBIX KJIETOK HA TOTOBBIX

MUKpOIpenapaTax»

10.4 | UnpuBuayasibHOE WHnuBuayalibHOE pa3sBUTHE PackpeiBare cofepikaHue TEPMUHOB U
pasBUTHE OpPraHu3MOB (OHTOTEHE3). MOHATHI: OTUIOAOTBOPEHHE, 3UTOTA,
OPraHU3MOB — OMOPHOJIOTHS — HAyKa O Pa3BUTHU OmacTomep, akpoCcOMHasl PeaKus,
OHTOTEHE3 Opranu3MoB. Mopgozenes — oona IPOHYKIIEYC, MAPTEHOTEHES,

U3 21ABHbIX NPOO.IEM DMOPUOTOLULL.
Konyenyus mopghoeernos u mooenu
mopghocenesza. Ctaaum SMOpUOTEHE3a
YKUBOTHBIX (HA MPUMEPE JISTYIIKH ).

aMOpHoreHes, apodsieHue, Oacryna,
MOpyJa, racTpylia, HelpyJia,
OpPraHoreHe3, IKTOACPMA, ME30JEPMa,
SHTOJIEpMa, LIEJIOM, HEPBHAs TPYOKa,

79



DenepanbHas pabovast mporpamma | buomorust. 10—11 xmaccs! (yriayOn€HHBIH ypOBEHB)

Jpobnenue. Tunsl ApoOICHHUS.
Jlemepmunuposannoe u
HeOepMUHUPOBAHHOE Opob.ieHUe.
Bracmyna, muner oOnacmyi.
OcobeHHocTH ApoOacHHUS
MJICKOMUATAIOIINX. 3apO/IbIIIEBbIE
JIUCTKY (racTpyJisius). 3aKiaaka
OpPraHoB M TKaHEHN U3 3aPOABILIEBBIX
JMCTKOB. B3arMHOE BAMsIHUE YacTei
PA3BUBAKOLLETOCS 3apObIIIA
(3MOpHOHANBbHAS MHIYKIMS ). 3aKiaaka
IUIAHA CTPOEHUS KUBOTHOTO KaK
PE3yAbTaT UEPAPXUUECKHUX
B3aUMOJCHCTBHN TeHOB. BiusHue
Ha SMOPUOHAIBHOE PA3BUTHE
Pa3IMYHBIX (PAKTOPOB OKPY KAOIIEH
CPEBL

JleMOHCTpanun

[oprper: X. [Ineman.

Tabnwupl 1 cxembl: « OCHOBHBIE CTA MU
OHTOTEHE3A.

OoopynoBanme: moaenb «Lukn
Pa3BUTHS JIATYIIKIY

XOp/a, KulieuHas TpyOkKa.
Onpeaensats SMOPUOHATIbHBINA MTEPHOA
Pa3BUTHUSI OpraHu3Ma 1 ONKUCHIBATH
OCHOBHBIE 3aKOHOMEPHOCTH
podIieHus — 00pa30BaHUE
OZHOCITIOHHOIO 3apoAbIlla — OJIacTyJIbL;
3aBHCAMOCTB X014 APOOTIEHHS

OT KOJIMUECTBA JKEJITKA B SAUICKIIETKE;
racTPyJSILAIO0 U OPraHOreHE3.
OOBACHATH 3Tanbl AMPPEPEHIUPOBKA
TKaHEH, 00pa30BaHUs OPraHOB U CUCTEM
OpraHoB.

XapakTepu3oBaTh PEryisiuio
SMOPHUOHAITILHOTO Pa3BUTHS,
JETEPMUHALINIO ¥ SMOPHUOHAIIbHYIO
WUHAYKINIO, TEHETUYECKUI KOHTPOJIb
pa3BUTHSL.

OOOCHOBBIBATH BPEAHOE BO3ICHCTBHE
Ta0a4YHOro JbIMA U aJIKOTOJIsl Ha X0
3MOPUOHAITEHOTO U
NOCTAMOPUOHAITEHOTO PA3BUTHS
OpraHu3Ma 4esioBeKa

10.5

Poct n passutue
JKUBOTHBIX

PocT 1 pa3BuTHE JKUBOTHBIX.
[TocTaMOpHOHAIBHBII NEPHOL.
IIpsamoe 1 HEMpsIMOE pa3BUTHE.
Pazeutue ¢ metamopdozom

PackpbiBaTh coiepskaHiue TEPMUHOB U
MOHSATHUI. OHTOI'CHES,
NOCTAMOPHUOHAIIEHOE Pa3BUTHE,
MeTamMop(ho3, THUUHKA, POCT, CTAPEHHUE,
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y OECMO3BOHOYHBIX W TO3BOHOYHBIX
JKABOTHBIX. bHOJIOrMUeCcKOe 3HAYCHUE
IPAMOTO U HEMPSAMOTO PA3BUTHS, UX
pacrpoCTpaHeHue B mpupoae. Tumbl
pocTa )KUBOTHBIX. DAKTOPBI PETYISALUA
pocTa )KUBOTHBIX U 4enoBeka. Craauu
NOCTAIMOPUOHATIBEHOTO PA3BUTHS Y
JKABOTHBIX M YesioBeKa. [lepuomasl
OHTOreHe3a yenoseka. CtapeHue u
CMEPTh KaK OMOJIOTMYECKUE MPOLIECCHI.
JleMOHCTpanun

Tabnwuel u cxemel: «IIpsamoe u
HEMPAMOE pa3BUTHEY, «PazBuTHe
MaiCKOro Xyka», «PazButue capanumy,
«PazBuTue JATymKmy.

IIpakTnueckas padora

«BpIsBIIEHHAE PU3HAKOB CXOJCTBA
3apOABIILIEN TTO3BOHOYHBIX YKUBOTHBIX)

CMEPTH.

XapakTepu30oBaTh MOCTAIMOPHUOHAIBHBIN
NEPUOJ Pa3BUTHUSI OPraHU3Ma U €ro
OCHOBHBIE (DOPMBI.

XapakTepru30BaTh NPSIMOE PA3BUTHE U
€r0 MEPUOIBL.

HMznarare coneprxkanve Teopuit
CTapeHUs] OPraHU3MOB.

OOBACHATH OMOJTIOTUYECKHUIM CMBICT
pa3BUTHs ¢ MeTamop(ho30oM

10.6

PasmHOXeHne u
pa3BUTHE PACTECHUN

PasMHOXEHME U PA3BUTHE PACTEHUIA.
amerodut u cnopodur. Meiio3

B JKU3HEHHOM LMKJIE PACTEHUM.
OOpazoBaHue crop B MpoLECCE Me03a.
["ameTorenes y pacTeHui.
Onjoa0TBOPEHUE U Pa3BUTHE
PACTUTENBHBIX OPraHu3MoB. [|BoiiHOE
OIJIOJOTBOPEHHE Y LIBETKOBBIX
pactenuii. OOpa3oBaHUE U PA3BUTHE

PackpeiBare cofepikaHue TEPMUHOB U
NOHATHIA: raMeTO(HUT, COpOpuT,
AHTEPUINU, aPXETOHUU, 3aPOCTOK,
METactopa, 3apOABIIIEBEIN MEIIOK,
CUHEPIrUAbl, aHTUIIOAbI, MUKPOCIIOPA,
MBUTBIEBOE 3€PHO, IBOMHOE
OILIOAOTBOPEHUE, POCT, MEPUCTEMA,
KaMOWH, MepHObl OHTOTEHE3A
LBETKOBBIX PACTECHUNA.
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CEMEHH.
MexaHu3MBl PETYIISIIMA OHTOTEHE3A
V PaCTeHU! U )KUBOTHBIX.
JleMOHCTpanun

[Toprper: C. I'. HaawuH.

Tabnuiibl U cxeMbl: «JIBoliHOE
OIUIOAOTBOPEHUE Y IIBETKOBBIX
pactenuit», « CTpOCHUE CEMSIH
OJTHOJOJIBHBIX U JIBYJOJIBHBIX
pacteHu i, « KU3HEHHBIA UK
MOPCKO# KamycTb», « KU3HEHHBII
UK MX», <« KU3HEHHBIN UK
MAMOPOTHUKAY, « KM3HEHHBINA [TUKIT
COCHBIY.

JlaGoparopHnas paGora

«CTpoeHUE OPraHOB Pa3MHOKCHUS
BBICIINX PACTECHUAN

XapakTepu30BaTb 0COOCHHOCTH
0€eCcnos0ro 1 MoOJIOBOr0 Pa3MHOKEHUS
[BETKOBBIX PACTECHHUNA.

Breraensate 0cOOEHHOCTH MPOTEKAHMUS

OnuceiBaTh TPOLECC IBOWHOTO
OIJIOJOTBOPEHHS Y LIBETKOBBIX
PACTCHUN U OOBSICHATH €r0
NPEUMYILECTBA IO CPABHEHHIO

C OIUIOZIOTBOPEHUEM Y CIIOPOBBIX U
TOJIOCEMEHHBIX

ramMmCTorcHe3a y IBCTKOBBIX paCTeHHﬁ.

Hroro yacos 1o teme 8
11 | Tema «I'eHeTHKa — HAYKA 0 HACJEACTBEHHOCTH U H3MEHYHBOCTH OPraHNU3MOB»
11.1 | Ucropus cranoBneHus | 1 Hcropust cTaHOBIIEHUS W Pa3BUTHUSA PackpeiBare cofepykaHue TEPMUHOB U

Y PA3BUTHS TEHETHKHU
KAaK HAYKH

TCHETUKHU KaK Hayku. PaboThl

I'. Menpens, I'. ne @pusa, T. Moprana.
Posab 0T€UECTBEHHBIX YUEHBIX

B Pa3BUTHUU FeHETUKH. PaboThI

H.K. Konenoa, H.M. BaBuiosa,

A H. Benozepckoro, I'. /1. Kaprieuenko,

MOHATHUM . T€HETUKA, I'CH.
JIEMOHCTPUPOBATH 3HAHUS UCTOPUA
BO3HUKHOBEHUS T'C€HETUKMU.
XapakTepu3oBarb OCHOBHBIC HTAllbI
Pa3BUTHSI TEHETUKU KAK HAYKH
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0. A. ®unmumuenko, H.B. Tumodeena-
Pecosckoro.

JleMOHCTpanun

[oprpersl: I'. Meunnerns,

I'. Te ®pus, T. Mopras,

H. K. Komsnos, H. M. BaBunos,

A. H. benosepckui,

I'. JI. Kapnieuenko,

0. A. ®unundeHko,

H. B. Tumogees-PecoBcknii

11.2 | OcHOBHBIE TIOHATHA 1
CUMBOJILI TCHETUKHA

OCHOBHBIE TEHETUYECKUE TIOHITHUS U
CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI,
JIEIBHBIC TEHBI, alIbTEPHATUBHBIE
MPU3HAKH, TOMUHAHTHBIN U
PELIECCUBHBIN MPU3HAK, TOMO3UT0TA,
reTepO3UroTa, YNCTAs JTMHUS, THOPUIBL,
reHoTHn, GeHoThn. OCHOBHBIE METOIbI
TCHETUKH: TMOPUI0IOTHYECKHA,
LIATOJIOTHYECKUI, MOJIEKYIIIPHO-
TEHETUYECKUMA.

JleMOHCTpanuu

Tabnuupl: «MeToabl TEHETHUKIY,
«CXeMBI CKPELIUBAHUS.
JlaGoparopHas padora

«/lpozoduiia kak 0OOBEKT FrEHETHIECKUX
HCCIIEIOBAHUMNY

PackpeiBarh coaepxaHue TEPMUHOB U
MOHATHIA. HACJICACTBEHHOCTD,
HACJIEI0BaHNE, U3MEHYABOCTD,
TEHOTUII, (PEHOTHUI, TEHOM, JIOKYC,
XPOMOCOMBI, JIJIEJIbHBIE TEHBI (AJIEIN ),
ANbTEPHATUBHBIC TPU3HAKH,
TOMO3HT0Ta, FETEPO3UTOTAa,
JTOMHAHAHTHBIN IIPU3HAK, PELIECCUBHBIN
MPU3HAK, YCTast TMHUS, THOPUJIBL.
[Tonb30BaTECA FEHETUYECKOMN
TEPMUHOJIOTUEN U CUMBOJIUKOMN

JUISL 3aIIACH CXEM CKPEIUBAHUSA

Hroro gacos o teme
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12 | Tema «3aKOHOMEPHOCTH HACJIEACTBEHHOCTH
12.1 | 3akoHOMEPHOCTH 2 MOHOrHOPUAHOE CKPELIUBAHUE. PackpsiBarh cofepKaHnue TEPMUHOB U
HacJIeI0BaHUA Ilepssblit 3aKk0H MeH el — 3aKOH NOHSTHIA: MOHOTUOPUIHOE
MPU3HAKOB. €AMHO00Pa3Hs TMOPUIOB MEPBOTO CKPEILMBAHUE, YACTOTA IAMET,
MonorudpuaHoe nokosieHus. [IpaBuito TOMUHUPOBAHUS. | AOMUHUPOBAHUE, PACLICTUICHHUE
CKPCLIMBAHUE Bropoii 3akoH Menaens — 3aKoH MPU3HAKOB.
pacIIEeTUIEHUS TPU3HAKOB. OmuceiBath onbITH . Mennens
LIMTOIOrM4ECKUE OCHOBBI M0 U3YYEHUIO HACIIEI0OBAHUS OTHOMN
MOHOTHOPUIHOTO CKPELUIMBAHUSI. napsl NTPU3HAKOB Y TOPOXa MOCEBHOTO.
['unores3a YMCTOTHI TAMET. [TpuBOaAUTE (OPMYTUPOBKH MTEPBOTO U
JleMmoHcTpanuu BTOPOro 3akoHoB I'. Menpens (3akoHa
[Hoprper: I'. Menaens. €AMHO00Pa3Hsl TMOPUIOB MEPBOTO
Tabnwupl 1 cxembl: «IlepBblii 1 BTOPOH | OKOJECHHUS, 3aKOH PACIIETICHUS
3aKOHBI MeH iensy. NPU3HAKOB) U OOBSACHATH X
OO0opynoBanue: MOJIECIb UATOJIOTUYECKUE OCHOBBI.
JUTSL IEMOHCTPALMK 3aKOHOB CoCTaBIATH CXEMBI MOHOTUOPUIHOTO
€ AMHO00Pa3Hs TMOPUIOB MEPBOTO CKPEILMBAHUS U PELIATh TEHETUYECKUE
NOKOJICHHS M PACICIUICHUS] PU3HAKOB, | 3aa49M HA MOHOTUOPUIHOE
CBETOBOW MUKPOCKOIT, MUKPOIIPENApar: | CKPEIIMBAHKUE
«/Ipozodunay.
IIpakTnueckas padora «3yuenue
PE3YJILTaTOB MOHOTUOPHUIHOTO
CKpEIIMBaHUs y IPO30(HITBD)
12.2 | AHanusupyrolee 1 AHaM3UPYIOLIEE CKPEIIABAHUE. PackpeiBare cofepykaHue TEPMUHOB U
CKpEIUBAHHUE. IIpomMexyTOUHBINA XapakTep ITOHATHNA: aHATN3UPYIOLIEE
Hemnonnoe HacienoBaHus. Pacienenue CKPELMBAHKE, HENMOJIHOE
JOMHWHHM POBAHUE MIPU3HAKOB MPH HEMOJTHOM JOMHWHUPOBAHUE, KOAOMHUHUPOBAHUE.
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JOMUHUPOBAHUU.
JleMOHCTpanun

TaOauibl ¥ CXEMBL: «AHATU3UPYIOLIEE
ckpeuuBanuey, «HenoaHoe
JOMUHUPOBAHUEY

CocTaBisITh CXEMbI AHAJTU3U PYIOIIETO
CKpEIIMBAHUS U PEIIATh TEHETUYECKIE
33[]a4M Ha aHATU3UPYIOLIEEe
CKPEIIMBAHUE U HEMOJHOE
JOMUHUPOBAHUE

12.3 | JlurubpuaHoe JluruOpuaHoe ckpemuBanue. Tperuid PackpeiBare coaepxanue TEPMUHOB U
CKpEIMBAHUE 3aKOH MeHens — 3aKOH HE3aBUCHMOIO | MOHSTHIA: TMTHOPUIHOE CKPELIMBAHKE,
HACJIEI0OBaHUs IPU3HAKOB. (PEHOTUNMYECKUI paaUKaL.
[luTonornyecKkue OCHOBBI OnmceiBath onbIThl I'. MeHaensa no
OUTHOPHTHOTO CKPEIIMBAHHSI. M3YUYECHUIO HACTIEAOBAHUS ABYX Map
JleMOHCTpanuu MPU3HAKOB Y rOPOXa MOCEBHOTO.
Ioprper: I'. Mennens. [TpuBOaUTE (POPMYIMPOBKY TPETHETO
Tabauikl v cxembl:. « TpeTuii 3aKoH 3akoHa [". Menpens (3akoHa
Menaensy. HE3aBUCUMOI0 HACIICA0BAHUS
O0opynoBanue: MOJENb NPU3HAKOB) U OOBSCHSTH €T0
JUTSL IEMOHCTPALMK 3aKOHA LU TOJIOTHYECKUE OCHOBBI.
HE3aBUCUMOT0 HACJIEIOBAHUS [IpuMEHATH MATEMATUYECKUI PACUET C
MIPU3HAKOB, CBETOBOW MUKPOCKOIT, NOMOUIBK (PEHOTUITMYECKOTO paiuKaa
MUKpornpenapar «Jlpozopunay. M METO/IA TIEPEMHOKEHHS BEPOATHOCTER
IIpakTnuyeckas padora BAPUAHTOB PACLICIJICHUS ITPA3HAKOB Y
«HM3yueHue pe3ynbpTaroB NOTOMKOB MO (PEHOTHITY ¥ TEHOTHUITY.
JUTAOPUTHOTO CKPEIIMBAHHUS CoCTaBIATH CXEMBI AUTUOPUTHOTO
y Ip0o30(uis» CKPEILMBAHUS M PEIIATh FEHETUYECKUE
31241 Ha TUTHOPUIHOE CKPELIMBAHHE
12.4 | Cuennennoe CuenneHHoe HaceJOBaHUE MPU3HAKOB. | PackpeiBarhk COAEpKaHUE TEPMUHOB U
HACJICIOBAHUE PaGotel T. Moprana. CrienieHHoe MOHATUI: CUEIIJIEHHOE HACIICAOBAHUE,
MIPU3HAKOB. HACJIEIOBAHUE T€HOB, HAPYILICHHE HApYLICHUS CLUEIJICHHS TEHOB,
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XpoMOCOMHast TEOPUs

CHCIVICHUA MCKAY I'CHAMH.

KPOCCHUHTOBEP, PEKOMOMHALIMSI TEHOB,

HACJIEACTBEHHOCTH XpoMOCOMHas TEOpUs TEHETUYECKUE KAPThl, MOPraHU/1a.
HACJIEICTBEHHOCTH. [TpuBoauTH (hOPMYIUPOBKH 3aKOHOB
JleMOHCTpanumn Moprana (3aKkoHa CLEMIEHHOTO
[Hoprper: T. Mopras. HACJICIOBAHUsI TEHOB U 3aKOHA
Tabmuikl v cxembl: «CHENICHHOE HAPYUIECHUS CUEIUICHUS MEXKTY TC€HAMH )
HACJIEIOBAHUE TTPU3HAKOB 1 OOBSACHSTH UX IUTOJIOTHYECKUE
y 1po30(uIb». OCHOBBI.
OO0opynoBanue: MOJECIb [lepeuncnsaiTe OCHOBHBIC MTONOKCHUS
JUISL AEMOHCTPAINK CUEMJIEHHOTO XPOMOCOMHOHN TEOPUH
HACJIEIOBAHUSI TPU3HAKOB. HACJIEACTBEHHOCTH.
Pemare renernueckue 3aaaun
Ha CLEMJICHHOE HACJIEIOBAHUE TE€HOB U
HAPYIICHUE CLEMJIEHUS MEXKITY TEHAMH
12.5 | I'enetuika nmona ['eneTuka nona. XpoMOCOMHBINH PackpeiBarh coaepxanue TEPMUHOB U

MEXaHWU3M OIPEIETICHHS ToJIa.
AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
["'oMoraMeTHBIN U TeTeporaMmeTHbII
noJ. ['eHeTnyeckast CTpykTypa
MOJIOBBIX XpOMOcOoM. HacnenoBanue
[IPU3HAKOB, CLEMJIEHHBIX C ITOJIOM.
JleMOHCTpanuu

Tabauibl U cxeMbl: «I €HeTHKa Mojay,
«Kapuotun yenosekay, «Kapuorun
Apo30uitbl», « KapuoThIl nTuibD

ITOHATHI: ayTOCOMBI, ITOJIOBBIE
XPOMOCOMBI, TOMOTaMETHBIN T10J1,
reTEpOraMeTHBIN IO

OOBACHATH XPOMOCOMHBIN MEXaHU3M
OIIPEIEICHNUS 1014 Y OPraHu3MOB.
[IpuBOAMTE MPAUMEPBI HACTIEAOBAHUS
[IPU3HAKOB, CLETUICHHBIX C ITOJIOM.
CocTaBisTh CXEMBbI CKPELIMBAHUS U
peiars FeHETHYECKUE 3a0a4i Ha
HACJIE0BAHNE TPU3HAKOB, CIEINICHHBIX
C II0JIOM.
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[TpuBOAUTE MPUMEPHI TEHETUIECKUX
3a0onieBaHmil U ACPEKTOB

y OpPraHu3MOB, CBSI3aHHBIX C MOJIOBBIMHU
XpOMOCOMaMHU

12.6 | 'eroTHn Kak
EJIOCTHAS CUCTEMA

['eHOTHII KaK LIEJIOCTHAS CUCTEMA.
[InneAoTponus — MHOMKECTBEHHOE
JICCTBHE reHa. MHOKECTBCHHBIM
aenu3M. B3amMonencreue
HEAJLICJIbHBIX T¢HOB.
KoMmiemeHnTapHoCcTh. Onucras.
[Tommepusi.

['eHeTHYECKMIA KOHTPOJIb PA3BATHS
PACTEHHUI, )KUBOTHBIX U YEJIOBEKA, 4
TaKke (PU3NOIOTUUECKUX MPOIIECCOB,
MOBEJACHHUS M KOTHUTUBHBIX (DYHKIUH.
['eHeTHYECKHE MEXAHU3MBI
CUMOMOreHe3a, MEXaHU3MBbI
B3aUMOJICHCTBHS «XO35IMH — MAPA3AT»
U «XO35IMH — MUKPOOHOMY.
['eHeTHYECKME ACIEKTHI KOHTPOJIS U
W3MEHCHMS HACIIEACTBCHHOM
uH(OpMaIIK B TOKOJIEHUSX KJIETOK

Y OPraHu3MOB.

JleMOHCTpanun

Talauibl ¥ cXeMbl: «MHOKECTBEHHBIM
aenm3my , « B3auMoaeuCcTBAE TEHOBY

PackpeiBare coaepxanue TEPMUHOB U
MOHATHUIN . MHOXKECTBEHHOE NCUCTBUE
reHa (ieHoTponus),
KOMIIJIEMEHTAPHOCTh, SMUCTA3,
MOJUMEPHUSL.

Onpenenste GopMbl B3aUMOICHCTBHS
AJUICJIbHBIX U HEAJIEJIbHBIX T€HOB.
[TpuBoAUTE pPUMEPHI TICHOTPOMTHOTO
JICUCTBUS T'€HOB.

Pemare reHeTMUECKHE 3a1a9H

HA B3aUMOJCHCTBUE HEAJIICIBHBIX
TCHOB

Hroro gacos o teme

10
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13 | Tema «3aKOHOME€PHOCTH H3MEHYHBOCTH»

13.1 | UI3MEHUHBOCTH 1 BzanmogaelicTBrue reHoTUuna u Cpebl PackpeiBare coaepxaHue TEPMUHOB U
MPU3HAKOB. Buasl npu popMupoBaHUH (PEHOTHTIA. MOHATUI: U3MEHYUBOCTb,
U3MEHUYHMBOCTH HM3MEHUYMBOCTH IPU3HAKOB. HEHACJIEICTBEHHAs U3MEHUYHUBOCTb,

KavecTBeHHBIE U KOIMYECTBEHHBIE HACJIEICTBEHHAs! U3MEHYHBOCTb.
NPU3HAKKU. BUIBI NI3MEHYUBOCTH: CpaBHMBATh HEHACTIEACTBEHH VIO
HEHACJICICTBEHHAS W HACIICACTBEHHASA. | U3MEHUYMBOCTD C HACJIEICTBEHHOM.
JleMOHCTpanuu [TpuBOAMTH MPUMEPHI KAYECTBEHHBIX U
Tabnwubl u cxembl: «Bubl KOJIMYECTBEHHBIX MPU3HAKOB
U3MEHYMBOCTI. OpPraHu3MOB, TIPOSIBIICHUAM
OGopynoBanue: KUBbIC U TepOAPHBIE | Y OPraHU3MOB HEHACIIEACTBEHHON U
BK3EMILISPBI KOMHATHBIX PACTEHUA; HACJEICTBEHHON U3MEHYMBOCTH
puCyHKH ((oTorpadun) > kMBOTHBIX

C Pa3IMYHBIMU BUAAMH U3MEHUYMBOCTH

13.2 | MoaudukanmoHHast 2 MonudukanoHHas U3MEHYHBOCTD. PackpeiBare cofepikaHue TEPMUHOB U
U3MEHYHMBOCTh Ponb cpenbl B popMupoBannu NOHATHIA: MOAU(PUKALMOHHAS, WIH

MOAUA(PHUKAIIMOHHOM U3MEHYHBOCTH.
Hopma peakuuu npusHaka.
BapuanyonHslii psa v BaprpaloHHas
kpuBas (B. Moranncen). CpoiicTBa
MO (PHUKALIMOHHOW N3MEHYHBOCTH.
JleMOHCTpanun

TaOAWIIbl U CXEMBI:
«MonudukanroHHas U3MEHYHUBOCTHY.
OGopynoBanme: )UBbIC U TepOAPHBIE
AK3EMIUISIPbl KOMHATHBIX PACTCHHIA;
puCyHKH ((oTorpadun) > kMBOTHBIX

(peHOTMNIYECKAs!, N3MEHUYHUBOCTb,
BapyaHTa, BApUALMOHHBIN P,
BapyalMOHHAs KpuBas, HOpMa
peakuuu IpU3HaKa,

MOAU(DUKAIINH.

Xapakrepu3oBarb CBOMCTBA
MOJA(PHUKAITMOHHOM U3MEHUYNBOCTH.
ITokasbiBare poOJb YCIOBUIl BHELIHEN
Cpebl B Pa3BUTHU MOAU(UKALMOHHON
M3MEHYMBOCTU Y OPraHU3MOB.
CTpouTh BapuallMOHHBIE PSIBI U
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C MpUMEPAMUA MOAU(PUKAMOHHOM
W3MEHYHUBOCTH.

JlaGoparopHnas padora
«HcenenoBanue 3aKOHOMEPHOCTEN
MOAU(PHUKAIIMOHHOM U3MEHUYHBOCTH.
[TocTpoenune BapuanMOHHOTO psiaa u
BapHALMOHHONA KPUBOW»

rpauKk KpUBOM HOPMBI PEAKIIMH
MIPU3HAKOB Y PA3JIMYHBIX OPTaHU3MOB

13.3 | 'enoTHNIMYECKAs ['eHoTHIIMUECKAs U3MEHUYMBOCTD. PackpeiBarh coaepkaHue TEPMUHOB U
M3MEHYMBOCTD. CBOICTBA TEHOTUITAYECKOM MOHATHI: KOMOWHATUBHAS
KomOunarupHas M3MEHYMBOCTU. BU/IbI TCHOTUIMUYECKON | NI3MEHYMBOCTD, MYTAllHOHHAS
U3MEHYUBOCTh W3MEHUYMBOCTH: KOMOUHATUBHAS, U3MEHYMBOCTh, KOMOWHAIIMUA, MYTAIlHH.

MYTALMOHHAS. XapakTepu30oBarb CBOMCTBA
KoMmOuHaTuBHasi N3BMEHUYUBOCTD. TEeHOTUITAYECKON M3MEHYMBOCTH.
Meii03 1 1OJIOBOH MPOLIECC — OCHOBA OnuceiBaTh MEH03 U TIOJIOBOM MPOLIECC
KOMOWHATUBHON U3MEHYMBOCTH. KAaK OCHOBY NPOSIBJIEHUS Y OPraHU3MOB
Poab koMOMHATUBHON M3MEHUMBOCTH | KOMOMHATUBHON M3MEHUYUBOCTH.

B CO3JJaHUU TE€HETHUYECKOTO [Toka3pIiBaTh HA KOHKPETHBIX TPUMEPAX
pazHoo0Opasus B Mpeaeaax 0IHOro POJIb KOMOMHATUBHON U3MEHUYHUBOCTH
BUJIA. B CO3JQHUU TEHETHYECKOTO
JleMOHCTpanuu pa3HO00pa3us OpraHu3MOB B MPEAETax
Tabnuiel v cxembl: «KomMOMHATUBHAS | OTHOTO BUJA.

U3MEHYUBOCTBY, «MEH03y, CpaBHMBATH T€HOTUITHYECKYIO
«OMmIo010TBOPEHUE U3MEHUYMBOCTH ¢ MOAN(DUKAIIMOHHOMN

13.4 | MyraunoHHas MyranmoHHas B3MEHYUBOCTE. BUbI PackpeiBare cofepykaHue TEPMUHOB U
WU3MEHYHUBOCTb. MyTalUi: TEHHBIC, XPOMOCOMHBIE, MOHSATHIA. MyTaIlUl, XPOMOCOMHBIE
3aKOHOMEPHOCTH reHOMHbIE. CTIOHTAHHBIC U nepecTpoiiku (abeppanun),
MYTaIMOHHOT O WHIYUAPOBAHHBIC MYTALMU. SIICPHBIE | TIOJUIUION M, aHEYTUIOU S, MYTaHT,
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mporecca.
DIUTeHETHKA

Y IUTOIIA3MATUYECKUE MYTALUH.
ComarnyecKre v MoJIOBbIE MYTaLlMK.
[IprurHBI BOSHUKHOBEHUST MYTALIW.
MyTareHsl U UX BIIASIHUE

HA OPraHu3MBbl. 3AKOHOMEPHOCTH
MYTALMOHHOTO Mponecca. 3aKoH
TOMOJIOTHYECKUX PAIOB

B HACJIEICTBEHHON U3MEHYUBOCTH
(H.Y. BaBunos). BuesinepHas
M3MEHUYHMBOCTh U HACJICACTBEHHOCTb.
Dnueenemuxa u SNULEHOMUKA,

DpOIIb SNUCEHEMUYECKUX (hakxmopos

8 HACIICOOBAHUU U USMEHYUBOCIU
(eHomunuyeckux NPUHAKOB

V Op2aAHU3MOB.

JleMOHCTpanun

[Hoprpersi: I'. /le ®pus, B. Moranucew,
H. Y. Basunos.

Tabnuikl v cxembl: «I eHeTnueckue
3a00JIeBaHMs YEITOBEKAY, «Bubl
MYTaLHiny.

OGopynoBanmue: UBbIC U TepOAPHBIE
BK3EMILISPBI KOMHATHBIX PACTEHUIA;
puCYHKH ((oTorpaduu) > kKNBOTHBIX

C Pa3IMYHBIMU BUAAMHU
WU3MEHYHUBOCTH.

MYTarcHsl.
[TpuBOAUTE MPUMEPBI MyTaLIUH,
BCTPEYAOLINXCS Y PA3HBIX OPraHU3MOB.
Knaccudummposare myranuu

10 Pa3HbIM OCHOBAHUSIM.

Pazmuuare Ha n300pakeHUSIX (CXEMAX,
TabJIMIaX ) TCHHbBIE MYTAallNH,
XPOMOCOMHBIE ITEPECTPONKA Pa3HBIX
BUJIOB: JICNICINHA, OYTUIMKALNH,
TPAHCIOKALIMK, MHBEPCUH, TEHOMHBIE
MyTaluu.

CpaBHHBaTh MEKIY OO0 MyTanuu
Pa3HBIX BUJIOB.

XapakTepu3oBarbk CBOMCTBA
MYTaMOHHON N3MEHYNBOCTH.
Ha3zbiBaTh npuyurHbI MyTanui,
BBISIBJISITh ICTOYHUKH (PAKTOPOB-
MYTareHOB B OKPYKArOLIENA Cpeae
(KOCBEHHO).

[TpuBoaUTE (OPMYIMPOBKY 3aKOHA
TOMOJIOTUYECKUX PSAAOB U
HACJIECTBEHHON N3MEHYNBOCTH

H. Y. BaBuiioBa 1 000CHOBBIBATH €TI0
3HAYEHUE JJIS1 TPAKTUKH CEINBCKOrO
X0341CTBa
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IIpakTnuyeckas padora
«Mytaunn y 1po30(puisl (Ha TOTOBBIX

MUKpOIIpenapaTax )»
Hroro yacos 1o teme 6
14 | Tema «I'eHeTHKA Ye10BEKA»

14.1 | I'eneTuka yenoBeka. K Kapuorun yenoseka. MexxayHapoaHas | PackpeiBarek cofepikaHue TEPMUHOB U
Meroasl IIporpaMma MCCIIeI0BaHUs TEHOMA MOHATUI: CEKBEHUPOBAHUE, KapTa
MEIULUHCKON yesioBeka. MeTobl M3y4eHUsl TCHETUKHA | XPOMOCOMBI, MPOOaH/1, HAaCJIEACTBEHHBIE
TeHETUKHU YEJIOBEKA: TEHEATIOTHYECKHUI, 00Jie3HA (MOHOTCHHBIE, TTOJIMTEHHBIE,

ONU3HEIOBLIN, IMTOTCHETUUCCKUH,
MOMYJISIIIUOHHO-CTATUCTUYECKUH,
MOJIEK YIS PHO-TEHETUYECKUM.
COBpPEMEHHOE OMPENETIEHUE TEHOTUTIA.
MTOJIHOTEHOMHOE CEKBCHUPOBAHHE,
TCHOTUITUPOBAHUE, B TOM YUCIIE

¢ nomompko [ [P-anamm3a.
HacnencrBennbie 3a00i1eBaHus
YyesoBeKa. [ €eHHBIE 1 XPOMOCOMHEBIE
OoJie3nu ueyioBeka. bonesnu

C HACJICICTBEHHOMI
MPEAPACTIONOKEHHOCTHI). 3HAYEHUE
MEAUIIUHCKOM T€HETUKHU

B MPEIOTBPALICHUH U JICYEHUN
reHETHYECKUX 3a00JICBaHUI UEJIOBEKA.
MenuKo-reHETHYECKOE
KOHCYIbTUPOBaHUE. CTBOJIOBBIE
KJIETKH. [IOHSATHE «T€HETUYECKOTO

TEHHBIE, XPOMOCOMHBIE ), MEIUKO-
TEHETUYECKOE KOHCYJIbTUPOBAHUE,
JOPOA0OBAas AMarHOCTUKA, aMHUOLIEHTES.
[lepeuncisatb 0COOEHHOCTH U3YUEHUS
IEeHETUKHU YEJIOBEKA U METO/IBI
MEIMLAHCKOW TEHETUKH.
XapakTepu30BaTh METOBI U3YyYEHUS
TEHETUKH YEJI0BEKA (TEHEATOTHUECKA,
ONM3HEIOBLIN, IMTOTCHETUUCCKUM,
MOJIEK YIS PHO-TEHETUYECKHU,
NOMYJIILHOHHO-CTATUCTUYECKUH ).
OnuceIBaTe UENH, 3a1a44 U
JOCTYDKEHUS MEKIYHAPOTHON
porpamMmsl «I'€HOM YeITOBEKAY.
Pazmuuare Ha M300pakeHUSIX (CXEMAX,
TabIMIAaX) KapThl XpPOMOCOM
(reHeTuueckue, PU3nYECKue,
CUKBEHCOBBIE).
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Ipy3a». OTUUYECKHAE ACTIEKThI
WCCIICIOBAHUI B 001acTh
PEIAKTUPOBAHUS TEHOMA U CTBOJIOBBIX
KJIETOK.

['eneTnueckue GakToOpel MOBBILIEHHON
YYBCTBUTEJILHOCTH YETIOBEKA

K (U3MYECKOMY U XUMHYECKOMY
3arpsi3HEHUIO OKPY KAFOLIEH CPE/BL.
["eHeTHUECKas MPEaPACIIONIOKEHHOCTh
YeJIOBEKA K MaTOJIOTHSIM.,
JleMOHCTpanun

Tabnuuel u cxemel: «Kapruotun
YeloBeKkay, «MeToabl U3ydeHust
TEHETUKH YEI0BEKA», «I €HETHYECKHE
3a00JIEBaHUs YETTOBEKAY.
IIpakTnueckas padora
«COCTaBICHUE U aHAJTU3 POJOCTOBHON

OnuceBaTh METOABI COBPEMEHHOTO
OIPEIICICHUS TCHOTHIIA OPTaHU3Ma;
MTOJIHOTEHOMHOE CEKBEHUPOBAHHE,
TEHOTUITUPOBAHUE, B TOM YUCIIE

¢ nomompro [ [P-anamm3a.
XapakTepu3oBarh HACIICICTBEHHBIE
3a00neBaHus dejioBeka 1 3a001eBaHus
C HACJICACTBCHHOM
MPEAPACTIONOKEHH OCTHIO.
CpaBHMBATH T€HHBIC, XPOMOCOMHBIE
OOJIE3HH YeJIOBeKa U O0JIC3HU

C HACJICACTBCHHOM
MPEAPACTIONOKEHH OCTHIO.

VY cTaHaB/IMBaTh B3AUMOCBSI3b MEKIY
HACJIEACTBEHHBIMH 3a00JICBAaHUSIMHI

YeJIOBEKA U UX TCHETUYCCKOM OCHOBOM.

OO00CHOBBIBATH 3HAYCHUE MEIUKO-
TEHETUYECKOT0 KOHCYJIbTUPOBAHUS
B MIPEIOTBPAILICHUN U JICUCHUHT
HACJICICTBCHHBIX 3a00JICBaHIIA
YeJIOBEKa

Hroro yacos 110 teme 3
15 | Tema «Cesiekuusi Opranu3sMoB»
15.1 | OCHOBHBIE IOHATHS 1 JloMecTUKanus U CEJIEKIUS. PackpeiBare cofepykaHue OCHOBHBIX

CCJICKIINU

3apOKICHUAE CEIIEKIUU U
JOMECTUKALIMA. YUYCHUE
H.H. Basuiiosa o LlenTpax

TIOHATHUM: CENCKIINs, TOMECTUKAIIHS,
MPUMUTUBHAS CETIEKIIHS,
KOMOWHATUBHAS CEJIEKIIUS, COPT,
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IPOUCXOKIEHUS 1 MHOT000pasust
KYJBTYPHBIX pacTeHuil. Poib cenexumm
B CO3JIaHUUA COPTOB PACTEHUI U TTOPOJ
JKUBOTHBIX. COPT, MOPOAA, IITAMM.
3aKOH rOMOJIOTHYECKUX PSAOB

B HACJIEICTBEHHON U3MEHYUBOCTH
H.H. BaBuioBa, €ro 3Ha4eHHUE

JUTSL CEJIEKIIMOHHOM padoTHhI.
JleMOHCTpanun

[oprpersl: H. K. BaBuios,

H. B. Muuypun, I'. /{. KapneueHko,
IL IL JlykesHenko, b. JI. Acraypos.
Tabnuuel u cxembl: «LIeHTpBI
MPOUCXOKIIEHUS 1 MHOT000pasust
KYJbTYPHBIX PACTEHUIY, «3aAKOH
TOMOJIOTHYECKUX PAIOB

B HACJIEICTBEHHOW U3MEHYMBOCTI.
JlaGoparopHnas paGora
«3ydeHnE COPTOB KYJIBTYPHBIX
pacTeHnii ¥ MOPOJ JOMALITHUX
SKHBOTHBIX)

MOPOJIA, IITAMM.
[lepeuncnsaTe OCHOBHBIC ATAIbI
Pa3BUTHS CEJIEKIIUU KAaK MPOIEcca U
HAYKH.

XapakTepu30BaTh CONCPKAHUE YUCHUS
H. Y. Basunosa o LlenTpax
MPOUCXOKJICHUSI I MHOTO0Opa3ust
KYJbTYPHBIX PACTCHHUIA.

ITokasbiBare LIEHTPEI MPOUCXOKIECHUS U
MHOTroo0pa3usi KyJIbTYPHbIX PaCTCHUN 1
LleHTpBI TOMECTUKAIIMN TOMALTHUAX
JKABOTHBIX HA KAPTE MUPA, CBSI3bIBATH
HX MECTOIOJIOKEHUE C O4araMu
BO3HMKHOBEHUS IPEBHECHUIIIAX
UBUJIN3ALAHN.

CpaBHuBaTh COPT, MOPOAY, IITAMM

C BUJIAMU-POTUYAMMU.

OO00CHOBBIBATH 3HAUYCHUE 3aKOHA
TOMOJIOTUYECKUX PSIIOB B
HACJIEACTBEHHON M3MEHYHUBOCTH

H. Y. BaBunoBa il CEJICKIIMOHHOM
padoTHI.

OnuceIBaTh NEPCIIEKTUBBI
JIOMECTUKALMHA U CO3JAHNE HOBBIX
COPTOB KYJIbTYPHBIX PACTCHHM, TOPOA
JIOMAITHHUX KUBOTHBIX U IITAMMOB
MHUKPOOPraHU3MOB
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152

MeTtoabl
CEJIEKIIMOHHOM
pabotel. CoxpaHEHUE,
W3YUYCHUE U
HCIOJIb30BAHUE
TCHETUYCCKHUX

pecypcoB

MeTo1bl CENEKIIMOHHOMA padOThI.
HckyccTBeHHBIH 0TOOP: MacCOBBIH U
VHIMBUIYAJIbHBIA. DTarbl
KOMOWHAIIMOHHON CEJICKIIMH.
HcnbiTanue npousBoauTeneit

10 MOTOMCTBY. OTOOP MO T€HOTHITY

C MOMOLIBIO OLIEHKH (PEHOTHUIIA
NOTOMCTBA B OTOOP MO FEHOTHITY

¢ nomoripro aHanuza JJHK.
HcKyCCTBEHHBIN MYTareHe3 Kak METO
CEJICKIIMOHHON padoTHlI.
PanuaunoHHblii U XUMUYECKUA
MYTareHe3 Kak UCTOYHUK MYTalni

Y KYJABTYPHBIX (JOPM OPraHu3MOB.
Hcnons3oBanrne reHOMHOIO
PENAKTUPOBAHUS U METOJOB
pekomOuHanTHBIX JIHK 11 monydenus
MCXOJHOT0 MATepruana A CENCKIHH.
[TonmyyeHue nOMUIUIOUAOB.
BryTrpuBrnoBas ruGpuanzanus.
BIIM3KOPOACTBEHHOE CKPEILMBAHUE,
WA MHOpUIMHT. HepoacTBeHHOe
CKPEIIMBAHUE, WITH ayTOPUIVHT.
I'eTepo3uc 1 ero NpUYMHBIL
Hcnonb3oBanue rereposuca

B cenekuuu. OtnanéHnas
rubpuan3anus. [Ipeononenue

PackpeiBarh copepkaHle TEPMUHOB U
NOHSTHIA: HCKYCCTBEHHBIH 0TOOP,
IPOU3BOAMTENH, SKCTEPHED,
OJM3KOPOJCTBEHHOE CKPEIMBAHUE, WA
WHOPUIUHT, HEPOJICTBEHHOE
CKPEIMBAHUE, WITN AyTOPUINHT, YHCTas
JIMHHUS, TeTEPO3UC (TMOpUAHAS Cha),
T€HOMHOE PEAKTUPOBAHHUE,
WCKYCCTBEHHBIN MyTareHes, (pakTopbl-
MYTareHsbl, TOJUIUIOUIbI, OTAAJIEHHAS
ruOpuan3aLnsl, CCKBEHUPOBAHUE.
XapakTepru30BaTh OCHOBHBIE METO/IbI
CEJIEKIINN PACTEHUN U JKUBOTHBIX:
WCKYCCTBEHHBII 0TOOD U
THOPUIA3ALHAIO.

CpaBHMBATH MacCOBBIN UCKYCCTBEHHBIN
0TOOP C MHAUBUAYAIBHBIM, TOKA3bIBAThH
WX 3HAUEHUE JJISl CENEKIINT
KYJIbTYPHBIX PACTCHUN U AOMAIIHAX
JKUBOTHBIX.

[IprBOANTE KOHKPETHBIE TPUMEPBI
OTJAIEHHOW TMOPUAN3ALH B CETICKIH.
OnmceiBars onbIT ['. [, Kapneuenko

10 MPEOIOJICHUIO OECTUTOAMS
MEXBUIOBBIX THOPHIOB.

Pazmuuare Ha 300pakeHUsIX (CXEMAX,
TaONHIAX) Yy OTACITbHBIX
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Oecrioanst MEKBHUAOBBIX THOPHIOB.
JIOCTHIKEHMS CENEKIIMU PACTEHUIN U
YKUBOTHBIX. « 3€1EHUsL PeBOTIIOYUS Y.
CoxpaHeHHE U U3YYEHUE TEHETUYECKHUX
PECYPCOB KYJIbTYPHBIX PACTEHUN U UX
JUKHAX POAUYEH 1715l CO3AAHMS HOBBIX
COpPTOB W THOPKUI0B
CEJIbCKOXO3AWCTBEHHBIX KYIBTYP.
H3yuenue, coxpanenue u ynpasieHue
CEHEMUYECKUMU pecypcam
CeNbCKOXO3AUCMBEHHBIX U
HNPOMBICIIOBBIX HCUBOMHbBLX 6 YEJIsX
VAYYULEHUSL CYUECMBYIOWUX U COZ0AHUS
HOBbIX NOPOO, JIUHUIL U KPOCCOB, 8 MOM
yucie ¢ NPUMEHeHUEeM COBPEMEHHbIX
MemoO08 HAYYHBIX UCCIEO08AHUT],
nepeoosuLx uoell U NepcneKmuGHbIX
MexHON0CUI.

JleMOHCTpanun

[oprpersl: H. K. BaBuios,

H. B. Muuypun, I'. /1. KapneueHko,
H. bopnoyr, 1. K. benses.

TaOaumel U cXeMbL «MeToabl
cenekummy, «OtaanéHHas
ruOpuan3anusy, «MyTareHesy.
JlaGoparopHnas padora

«HM3yueHne METO0B CENEKINT

MPEACTABUTEIIEH KOHKPETHOIO COpTa U
MOPOJIbI X035 UCTBEHHO LICHHBIE
MPU3HAKK, HEOOXOAUMBIC YETIOBEKY.
XapakTepusoBarsb poJib CEIEKIUA

B 00€CIEUEHNHN MTPOIOBOJILCTBEHHOM
0€30IMacHOCTH YEJIOBEUECTRA.
[TpuBOANTE KOHKPETHBIE TPUMEPBI
JOCTHMKEHUHM CEJIEKIIMU KYJIbTYPHBIX
PaCTEHHUI U TOMALIHUX YKUBOTHBIX

B Poccun
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pacTeHuity

IIpakTnuyeckas padora
«IIpuBUBKa pacTeHUT».
Irckypeusi «OCHOBHBIE METOJIBI
JOCTIDKEHUS CEJICKIINU PACTEHUN U
JKUBOTHBIX (Ha CEICKIMOHHYO
CTAHLIMIO, MIJIEMEHHYIO (hEPMY,
COPTOMCIBITATENBHBIN YYaCTOK,

B TCILIMYHOE XO35MCTBO,

B J1a00paTOpHUIO arpOyHUBEPCUTETA UITH
HAYYHOTO LIEHTPA)»

Hroro

H9acCoB I10 TCMC

4

16

Tema «bHOTEXHOJIOrHsI H CHHTETHUYECKAs1 OHOJIOrHsI»

16.1

buorexnonoruga kak
HayKa U 0Tpacib
MPOU3BOACTBA

1

OOBEKTHI, UCTIONTb3YEMBIC

B OMOTEXHOJIOTUHU, — KJICTOUHBIE
TKAHEBBIE KYJbTYPHI,
MUKPOOPraHU3MbI, UX XapaKTCPUCTHKA.
TpanguumoHHast OMOTEXHOJIOTHSL:
XJIEOONEYECHHE, TOTYYEHHUE
KHCIIOMOJIOYHBIX MPOJYKTOB,
BUHOAEIME. MUKPOOHOIOTMYECKU A
cuHTe3. OOBEKTHI
MUKPOOHOTIOTUYECKUX TEXHOIOTHIA.
[Tpon3BoacTBO O€NKa, AMUHOKUCIIOT U
BUTAMHUHOB.

JleMOHCTpanun

Tabauikl v cxembl: «cnob30BaHUE

PackpbiBatTh cofep:kaHue TEPMUHOB U
MOHATHUI: OMOTEXHOJIOT S,
TpaJuIIMOHHAs OMOTEXHOJIOTHS,
MUKPOOMOJIOTUYECKUA CUHTE3,
MUKPOOMOJIOTUYECKAS TEXHOJIOTHSI.
IlepeuncnsaTe HapaBIeHUS
OMOTEXHOJIOTHUM; LICJIA U 331a4H,
CTOSIIIME TIepe OUOTEXHOIOTHEN.
XapakTepu3oBarh 00bEKTHI,
UCIOJIb3YEMbIC B OMOTEXHOJIOTHH, —
KJIETOYHBIE U TKAHEBBIE KYJIBTYPBI,
MUKPOOPTaHU3MBbI.

OnuckiBaTh OCHOBHBIE METO/IbI
TPaJAULIMOHHON OMOTEXHOJIOTUN U
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MHUKPOOPraHMU3MOB B TPOMBILIEHH OM
POU3BOICTBEY.

JlaGoparopHnas padora

«H3yueHne 00bEKTOB
OMOTEXHOIOTAN.

IIpakTnuyeckas padora
«ITomydyeHrne MOTOYHOKHUCITBIX
IPOAYKTOBY.

IKekypeust «buorexnonorus —
BOKHEHIIAas MPOM3BOAUTENBHAS CHJIA
COBPEMEHHOCTH

(Ha OMOTEXHOIOTMYECKOE
TPOM3BOCTBO )»

JTOCTHKEHUSI MUKPOOMOJIOTHUECKOM
TEXHOJIOTUH.

OO00CHOBBIBATH 3HAYCHHUE
OMOTEXHOJIOTHHN

JUISL CEJIbCKOXO3M CTBEHHOTO
MPOM3BOICTBA

16.2

OCHOBHBIE
HaMPaBJICHUS
CUHTETHYECKOM
omoorun

Cozanue TeXHONIOTui 1
WHCTPYMEHTOB LIEJICHANPABICHHOT O
WU3MECHEHUS U KOHCTPYUPOBAHUS
TEHOMOB C IENBIO MMOTYYEHUS
OPraHW3MOB U UX KOMIIOHEHTOB,
COZIEpKAIIUX HE BCTPEUYAOIIUAECS

B IPUPOAC OMOCUHTETHYECKUE TTYTH.
Knerounas nnxxenepust. Metoasl
KYJIBTYPBI KJIIETOK U TKAHEW PACTEHUN U
»KUBOTHBIX. KprioGanku. Comarnueckas
TUOPUIU3ALNAS U COMATUUYECKUMA
sMOpuorenes. Mcnosib3oBaHue
rarjiou/I0B B CEJICKIIUA PACTEHUM.
[lonyueHue MOHOKIOHANBHBIX AHIMUMEL.

PackpbIBaTh cofepKaHue TEPMUHOB U
MOHATUH: KIIETOYHASI MHKCHEPUS,
KJIETOYHAsl TEXHOJIOT U, METO/T
KyJbTYPbI KJIIETOK U TKAHEM,
TOTUNOTEHTHOCTb, TUTFOPUMIOTEHTHOCTB,
CTBOJIOBBIE KJIETKH, MUKPOKJIOHAILHOE
Pa3MHOXKCHHUE PACTEHUH, cCOMaThudecKas
rUOpUan3aLINS, TaMION bl THOPUIOMBIL,
MOHOKJIOHAJIbHBIE U TOJIMKJIOHAIIbHbBIC
aHTUTENA, METOJ1 TPAHCIUIAHTALUH SIIIED,
KJIOHUPOBaHUE.

XapakTepu3oBarb OCHOBHBIE
HAIPaBJICHUS] CUHTETHYECKOM
OMOJIOTHH.
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Hcnonv3068anue MOHOKIOHANbHBIX U
NOJIUKJIOHAIbHBIX AHMUMe.!

6 meouyure. ICKyCCTBEHHOE
OIUIOAOTBOPEHHUE. PEKOHCTPYKIUSA
ANNEKIIETOK U KIIOHUPOBAHUE
JKABOTHBIX. METO/ TpaHCIUIaHTALM|
SIAEP KIETOK. 1exHono2uu
0300pOo6JIeHUSA, KYIbMUGUPOBUAHUA U
MUKPOKIIOHATILHO20 PASMHOICEHUS]
CeNbCKOXO3AUCMBEHHBIX KYJIbMYP.
JleMOHCTpanun

Tabnwubl 1 cxembl: «KnerouHas
WHIXKEHEPH S

OnuceiBaTh HA KOHKPETHBIX TPAMEPAX
METO/BI KIIETOUHON UHKEHEPUH.
[IpuBOAMTE MPUMEPHI HCTIOIB30BAHUS
MOHOKJIOHAJIbHBIX ¥ TTOJIMKJIOHATIBHBIX
AHTUTEN B MEIALIMHE.

OneHuBarb 3HAYEHUE CHHTETHYECKON
OHMOJIOTHM [T CEBCKOTO XO35HCTBA U
MEIULIUHBI

16.3

XpoMocoMHas U
TeHHAs! UHKCHEPHUS

XPOMOCOMHAsI U TCHHASI MHKEHEPUSL.
HcKyCCTBEHHBIN CUHTES3 T'€HA U
KOHCTPYHMPOBAHUE PEKOMOUHAHTHBIX
JHK. Cozoanue mpanceernoix
opeanuzmos. J10CTHKEHWS 1
IIEPCIIEKTUBEI XPOMOCOMHOM U T€HHOMN
WHXCHEPUU. DKOJIIOTUYECKUE U
ATUYECKHUE MPOOJIEMBI T€HHON
WHKCHEPHH.

JleMOHCTpanun

Tabnuuel 1 cxembl: «I'eHHas
WHKCHEPUSD)

PackpeiBath copepkaHle TEPMUHOB U
NOHSTHIA: TEHHAs! UHXKEHEPHUS,
PECTPUKIIMOHHBIE SHOH YKJI€a3bl
(pecTpuKTassbl), TMIKAE KOHIBL,
TUTA3MUIBI, PECTPUKLUS, TUTUPOBAHUE,
TpaHchopManus, CKpUHUHT,
TPAHCTEHHBIE (TEHETUYECKA

MO (PULIHPOBAHHBIC ) OPraHU3MBI.
OnuceIBaTh METOJBI PEMPOIYKTUBHOTO
Y TEPANEBTUYECKOTO KIIOHUPOBAHHS,
KJIETOYHBIE TEXHOJIOTUU U CIIOCOOBI
TEHETUYECKON NHIKCHEPUH.
XapakTepru30BaTh JOCTUKCHHS TEHHOM
WHKCHEPHH.
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OLeHHUBATh PKOJIOTHYECKUE U
ATUYECKUE MPOOTIEMBI KIIOHUPOBAHUS U
CO3/IaHUS TPAHCTCHHBIX OPraHU3MOB,
MEPCICKTUBBI PA3BUTHS XPOMOCOMHOM
Y TEHHOW WH)KECHEPUU

164

Menununckue
OMOTEXHOIOTHH

MeauimHckne OMOTEXHOIOTHH.
Tlocmeenommas yugppoasas
meouyuna. I11[P-ouaeHocmuxa.
Memabonommnwiii ananus,
2eHOYEeHMPUY eCKULl AHAIU3
npomeoma yenosexd 0Jisk OYeHKU
COCMOsIHUSL €20 300P0GbsL.
Hcnonvzosanue cmeooguix KIemox.
Tapeemuas mepanus paxd.
3D-6uoundicenepus 0ns paspabomxu
GyHOaMeEeHMATIbHBIX OCHOB
MEOUYUHCKUX MEXHOJIO2UT, CO30AHUS
KOMNJIEKCHBIX MKAHEeT co4emanuem
MexHOoN02UTE MPEXMEPHO20
ouonpunmunea u ckagpgonounea
OJisl peutenus 3a0a4
NepCOHANUZUPOBAHHOT MEOUYUHBL.
Cozoanue 6eKmopHvIX BAKYUH C YelblO
obecnedenus KOMOUHUPOBAHHOI
sauumut om 6030youmerneti OPBH,
VCmanoeienue MONeKyJIsApHbIX
MEeXanU3IM08 OYHKYUOHUPOBAHUS

PackpeiBare cofepikaHue TEPMUHOB U
ITOHATHI: MEIALIMHCKAA
OMOTEXHOJIOTHS, METAa0OTOMHBIH
aHaIN3, TEHOLICHTPUYECCKHAN aHAIN3,
[IEPCOHAIM3UPOBAHHAS MEINLINHA,
pereHeparuBHas MEAULMHA.
XapakTepu3oBarb METOIBI
MeTAa00JIOMHOTO ¥ TEHOLICHTPUYECKOTO
aHan3a; UCIOJIb30BAHUE CTBOJIOBBIX
KJIeTOK; [TL{P-1narHocTuKky; TapreTuyro
TEpanuio paKka
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PHK-cooepacauux supycos,
8bIZLIBAIOUUX 0CODO OndacHbie
3a60/1e6aHUs YeL08EKA U HCUCOMHBLX

Hroro 4acos nmo teme 4
PesepBHoOE Bpemst 1
OBLIEE KOJIMYECTBO 102
YACOB 110 ITPOI'PAMME
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11 KJIACC
HanMenosanue
Ne KomnuecTBo OCHOBHBIE BUABI 1€ATEILHOCTH
Pa3aETIOB U TEM [TporpaMmHO€E comepKanue
n/m 4acoB oOyvaroumxcs

y4eOHOro mpeaMeTa

Tema «3apokaeHnne u pa3BuTHE 3BOJIONHOHHBIX NMPEACTABJICHU B OHOJI0TH

H»

1.1

DBONKOLIMOHHAS
teopus Y. JlapsuHa

1

OBOMmOIMOHHAs Teopus Y. J[apBuHa.
[TpenmochIKn BO3HUKHOBEHUS
napBuHuA3Ma. JKU3Hb U HAyYHAas
nedarenbHocTh Y. /laperHa.
JleMOHCTpanun

[Toprperel: Apuctorens, K. JIMHHEH,
K. B. Jlamapk, 3. XK. Cent-Unep,

K. Krosee, Y. /lapBuH.

Tabauikl 1 cxembl: «Cucrema *KUBoi
npuposl (o K. Jlunuero)»,
«JlecTHHIIA )KMBBIX CYIIIECTB

(no Jlamapky)», «Mexanuzm
(hopMUPOBaHUS TPUCTIOCOOJICHUIN

V PacTeHUM U JKUBOTHBIX

(no Jlamapky)», «Kapra-cxema
Mapuipyra nyreuecrsus Y. /lapsunay,
«Haxonxu Y. /lapsunay

PackpsIBarh coaep)KaHue TEPMUHOB U
MOHATUI: KPEAMOHU3M, BHI,
cUCTeMaTuKa, OMHapHAass HOMEHKJIATypa,
MCKYCCTBEHHAs CHCTEMA
KJacCH(PUKALMU OPraHU3MOB,
MCTOPUYECKUANA METO, TAPBUHU3M.
XapakTepu3oBarh B3IJIs b
Apucrorens, Omnenokina, Jlykpeuus
Kapa, /[x. Pes Ha pazBuTHE JKUBOi
IIPUPOJIBI.

OuenuBare Bxinan K. JIlunnes

B Pa3BUTHE OMOJIOTHH.

CpaBHuBAaTh B3IJIsIABI HA BUI U
spomronmto K. JInanes, K. b. Jlamapka
u Y. JlapBuHa.

Kputnyeckn orieHuBaTh
KPEALMOHUCTCKUE B3TJISA/IbI HA )KUBYIO
IPUPONY.

[lepednciiATh KyJabTYPHO-UCTOPUUYECKUE
1 €CTECTBEHHO-HAYYHBIC TPEANOCHUIKH
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MOSIBIICHH S SBOJIFOLIMOHHON TEOpUH
Y. /lapsuHa.

OnuceiBaTh POJIb HCTOPHYECKOTO
METOJA.

H3narate CylIHOCTE 3BOITIOLIMOHHOM
teopun Y. JlapBuHa.

Ha3sbiBaTh 0CHOBHBIE (haKkThl OMOTpay
Y. /lapBuHAa 1 3Tanbl CO3AaHUS UM
OBOJIIOLIMOHHON TEOPUU

1.2

JIBHKYIIUE CUITBI
ABOJIIOLIMHU BUIOB

o Y. JlapBuny

JIBUKYIAE CUITBI 3BOJTIOLMU BUOB
no Y. /lapeuHy (BbICOKas
WHTEHCUBHOCTh PA3MHOKCHUS
OpPraHu3MOB, HACJICACTBEHHAS
U3MEHUYHMBOCTh, OOphOa

3a CYIIECTBOBAHUE, ECTECTBEHHBIA U
UCKYCCTBEHHBIH 0TOOD).
JleMoHCcTpanun

[Hoprper: Y. /lapBuH.

Tabauupl 1 cxembl: «DopmMbl GOPEOBI
3a cymecTBoBaHuey, « [ lopoasl
ronyoei», « MHorooopazue
KYJIBTYPHBIX (POPM KamycCThD»,
«ITopoabl JOMANIHAX >KUBOTHBIXY,
«Cxema 00pa3oBaHMs HOBBIX BUOB
(mo Y. JlapBuny)», «Cxema
COOTHOIIEHHSI IBHXKYIIUX CHJT
3BOJTFOLIAW

PackpeiBarh copepkaHle TEPMUHOB U
MOHITHIA. HACJICACTBEHHOCTD,
W3MEHYMBOCTb, HCKYCCTBEHHBII OTOOP,
Oopb0a 3a CylIECTBOBAHUE,
€CTECTBEHHBII 0TOOP.

HMznararb cymHOCTb YYEHUS

Y. JlapBruHa 00 UCKYCCTBEHHOM OTOOPE.
XapakTepu30BaTh ABUKYIIHE CUIIBI
ABOJIIOLIMM BUJIOB 110 JlapBUHY.
[TpuMEHSTh 3HAHHS O ABHXKYILUX CH
ABOJIIOLIMH BUJIOB 110 JlapBUHY

JUIs OOBSICHEHUSI MHOTO00pa3usl BUOB,
NOPOJ AOMAIIHUX >KHBOTHBIX H COPTOB
KYJIbTYPHBIX PaCTCHUMN
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1.3 | ®opmupoBanue 1 OdopmieHUE CUHTETHYECKOM Teopur | PackpeIBaTh COAEP)KaHUE TEPMUHOB U
CHHTETHYECKON spomonmnu (CTD). Helitpanbhas [TOHATHUI: TAPBUHU3M, MYyTalliH,
TEOPUH IBOJTFOLIUN Teopus 3BONMOLMK. COBpEMEHHAs MYTALMOHHBII MPOLECC.

3BOJTFOLIMOHHAsS OUOJIOTHS. OOBACHATH MPHUYMHBI KPU3HCA
3HAYEHUE 3BOJIOLMOHHON TEOPUH JAPBUHU3MA.
B (h)OPMUPOBAHNHN ECTECTBEHHO- OOOCHOBBIBATh 3aKOHOMEPHOCTh
HAy4YHOH KapTUHBI MUPA. TpaHchopManuy JapBUHA3MA
JleMOHCTpanuu B CUHTETUYECKYIO TEOPHUIO IBOJIIOLIAN
[Hoprpetel: C. C. UeTBEpUKOB, (CTD).
U. U. [lImaneraysen, [Ix. XOnaciH, Mznarate ocHOBHBIE nojoskeHuss CTO.
J1. K. bensies. OuenuBare Bxnan . /e @pusa,
Tabnwiel 1 cxembl: « OCHOBHBIE C. C. YeTBepuKoBa,
TOJIOXKEHUSI CAHTETUYECKON TEOPU U H. U. llImaneraysena, /1. K. bensgena
SBOJIFOI N B (popmupoanue CT3.
Ouenusare 3HaueHne CTO
B (POPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapPTUHBI MUPA
Hroro yacos 1o teme 4
2 | Tema « MEUKPO3BOIIOLHS H €€ pe3yabTaTbD»

2.1 | Orambl 3 ITonynsanus kKak 3JieMeHTapHas PackpeiBare cofepykaHue TEPMUHOB U
3BOJIFOLIMOHHOTO eaMHULIA SBOIOLMHA. COBPEMEHHBIE MOHATUI: MUKPO3BOJIIOLIAS,
nporecca: METO/IBI OLIEHKH TEHETUYECKOTO MaKpPO3BOJIIOLMS, MYTALMHA, TTOMYJISLHUS,
MUKPO3BOJIFOLIMS U pa3HO00pa3us U CTPYKTYPHI KOMOWHALIMK T€HOB, TEHO(OHI,
MaKpPO3BOJIFOLIUS. nomyysnuid. U3menenue renoonaa BIEMEHTAPHOE 3BOJIFOLIMOHHOE SIBJICHUE.
[Tonynsauumst — MOMYJISIUN KaK JJIEMEHTAPHOE XapakTepu30BaTb MUKPOIBOIOLMIO KaK
3IeMEHTapHAs 3BOJIKOLMOHHOE SIBJICHHE. 3aKOH 3Tan NOsBICHUS MPUCTOCOOIEHUN 1
CAMHULIA 3BOJIFOLMH IFEHETUYECKOr0 PABHOBECHS BUJI000pa30BaHUSL.
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JIx. Xapmm, B. BaiinOepra.
JleMOHCTpanun

Tabmuiel v cxembl: «MyTanuoHHas
W3MEHYUBOCTEY, «I lomynsnuonHas
CTPYKTYypa BHAA», «CxeMa NposBICHUS
3akoHa Xapan—BaiiHOepray.
JlaGoparopHnas paGora

«BbIsiBlIeHHE H3MEHYMBOCTH Y 0COO€EH
OJIHOTO BUJA»

XapakTepusoBarh MOMYJISALUI0 KaK
DIEMEHTAPHYIO €IMHULLY SBOJIFOLMN.
[lepeuncnsaTe MPU3HAKU UACATBHON
MOMYJISIUAN U OOBICHSITH YCIOBUS
BBIMOJIHEHUS 3aKOHA Xapau—
BaitnGepra.

[IpuMeHATE UMEIOIIMECS 3HAHUS

JUTs OOBSICHEHUSI TPUYMH U3MEHYMBOCTH
y ocoOeli OIHOTO BUIA

2.2

DNEMEHTAPHBIE
(haxTOpPBI IBOIFOLUA

OneMeHTapHbIE (PAKTOPBI (IBHKYIIUE
CHJIbI ) SBOTIOUMA. MyTaliMOHHbIHA
npouecc. KomOuHnaruBHas
WU3MEHYUBOCTh. Jlpeii(h reHoB —
CIIyYaiiHbEIE HEHAIIPABICHHBIC
U3MEHEHHS YaCTOT AJIIeNeit

B nomyysinusx. Qe ocHoBaTENs.
Sppexm OymuL104HO20 2OpaLIULKA.
CHusicenue 2eHemu4ecKoeo
PasHooopasus: NpUYUbl U ClIe0CMEUsL.
IIpossnenue a¢pghexma opeiigha cenos
8 DOILULUX U MATBIX NONYIAYUSIX.
Murpanuu. M3omdums monysmuii:
reorpaguyeckas (MpOCTPAHCTBEHHAS ),
ounojoruyeckas (penpoayKTUBHAS ).
JleMOHCTpanun

[Toprpersr: C. C. UeTBEPUKOB,

2. Maiip.

PackpeiBarh copepkaHie TEPMUHOB U
ITOHATHI: MYTAllMOHHBIN IIPOLIECC,
KOMOWHATHBHASI ©3MEHYHUBOCTb,
NOMYJIILIMOHHBIE BOJIHBI, IPEi( reHOB,
MUTPALUK, U30JISLUS, Teorpaguueckas
(MPOCTPAHCTBEHHAS ) U30JISALIHS,
ounonornyeckas (PempoayKTHBHAS )
u3onsanus, 3 dekt ocHoBarens, 3p ekt
OyTBIJIOYHOTO TOPJIBIIIKA.
XapakTepu3oBarb 3JIEMEHTAPHBIE
(akTOpbI (JIBU>KYITUE CUITBI) YBOJTIOLIHM.
Onenupars Bxnan C. C. YeTBepUKOBa,
. Maiipa B pa3BUTHE SBOJOIIMOHHOTO
YUEHUSI.

OOBACHATH MPUYMHBI HEHATPABJIEHHOTO
JNEUCTBUS DJIEMEHTAPHBIX
3BOJTFOLIMOHHBIX (PAKTOPOB.

[ IppMeHATE UMEIOIIMECS 3HAHUS
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Tabnuiel U cXeMBbL: «J[BUKYIIHE CHTIBI
IBOIIOLMNY, « DKOJIOTHYECKas
M30JIAUHS TONYJISIUIA CEBAHCKOM
(dopemm», «I'eorpaduueckas U30JALUs
JMCTBEHHHUIII CHOMPCKOH 1
JIMCTBEHHUIIBI 1AYPCKO»,
«llonmynarMOHHBIE BOJTHBI YUCIIEHHOCTH
XUIIHUKOB U KEPTBY

0 ABMKYILMX CHJIAX SBOJIFOLNH
It O0BSCHEHUS IPUYMH Pa3HOOOpasus
reHo()OH1a OMYJISILAA OAHOTO BUAA

23

EcrecTBeHHbBIN
oT0op —
HaIpaBJIAIOMIU I
(hakTop BOIOLUA

EcrecTBeHHbIit 0TO0D —
HANPABJISAOWMI (PaKTOP IBOTIOLUH.
DOpMBI ECTECTBEHHOTO 0TOOpA:
JBWOKYIIWN, CTaOUIM3UPYOLINA,
Pa3phIBAKOLINIA (IU3PYNTUBHBIM ).
[Tonogoii ordop. Bo3HukHOBEHUE 1
3BOJTIOLUS COLIMATIBHOTO MOBEACHHS
YKUBOTHBIX.

JleMOHCTpanun

Tabnwupl 1 cxemel: «Cxema IEHCTBUS
€CTECTBEHHOr0 0TOOpay, «DOopMBbI
OOpBOBI 32 CYIIECTBOBAHUEY,
«HayCTpUAIIbHBIA METaHU3MY,
«OKuBbIe UCKOMIAEMBIEY

PackpwiBaTh copepkaHrie TEPMUHOB U
MOHSTUI: €CTECTBEHHBIN 0TOOP,
JBWKYIIUNA 0TOOP, CTAOMIM3UPYIOLIMIA
0T0O0p, pa3pbIBarOLINil 0TOOP, MOJOBOM
oT0op.

XapakTepu3oBaTh €CTECTBEHHbIN 0TOOP
KaK JBMKYIIYIO U HAMPABJISIOLLYIO CUTTY
SBOJIIOIUH, €r0 (DOPMBI.

Paznuuarh (GOpMBI €CTECTBEHHOTO
oTOopa B MONYJIAIUSIX, TPUBOIUTH
IPUMEPHI JCHCTBUS B MTOMYJISAITUAX
(opM €CTECTBEHHOTO 0TOOPA.
OOBICHATH MPEATTOCHUIKH JIJIs ACHCTBUS
JIBUOKYLIEH 1 cTabumuzupytromeit popm
€CTECTBEHHOr0 0TOOPA.

CpaBHuBaTh (GOPMBI €CTECTBEHHOTO
0TOOpa, Aenarh BEIBOABI HA OCHOBE
CPaBHEHHSI.
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[IpuMeHATE UMEFOIIMECS 3HAHUS

0 €CTECTBEHHOM 0TOOPE

Uit OOBSCHEHUS TIPOLIECCOB,
OPOUCXOSIIAX B MOMYJISAIUSAX BUOB
OpPraHu3MOB

24

[TprcrnocoOneHHOCTh
OpraHu3MOB Kak
pe3yabTar
MUKPOIBOTIOLIAU

[TprcnocoOaeHHOCTh OPraHu3MOB KaK
pe3yabTaT MEKPOIBOJIOLUH.
Bo3HUKHOBEHME TPUCTIOCOOIEHUI

y Opranu3moB. ApoMop(o3bl U
nauoanantaunu. [Ipumepst
MPUCTIOCOOJICHUA Y OPraHU3MOB:
MOPQOJOrHYECKUE, (PU3NOTOTHUECKUE,
OMOXMMHUYECCKHE, TTOBECICHUCCKUE.
OTHOCUTENLHOCTH MPUCTIOCOOTICHHOCTH
OpPraHu3MOB.

JleMOHCTpanun

TaOAuIlbl U CXEMBI:

«I IoKpOBUTENBCTBEHHAS OKpacKa
JKUBOTHBIX», «[Ipenynpexaaroias
OKpacKa >KUBOTHBIXY,
«DU3BHOIOTUYECKUE ATANITATIY,
«IIprcnocoOaeHHOCTh OPraHu3MOB 1
€€ OTHOCUTCIIBHOCTDY.
Oo6opyaoBanue: repdapun pacTCHUIA,
KOJIJIEKIIMM HACEKOMBIX;, Uydelia NTHLL A
3BEPEN C MPUMEPAMU PA3IMIHBIX
MPUCTIOCOOJICHHUIA.

PackpbiBath coiepskaHue TEpMUHA
IPUCIIOCOOJIEHHOCTh OPraHU3MOB
(amantanusi), apoMopdos,
uaMoaIanTaLusl,

[TpUBOANTH KOHKPETHBIE TPUMEPHI
OPUCIIOCOOJIEHUH OPraHu3MOB
(Mmopdoniorndeckue, GU3NOIOTUIECKUE,
OMOXUMUYECKUE, TTOBEACHUYECKUE ).
OOBACHATh MEXAHWU3M BO3HUKHOBEHUS
MPUCTIOCOOJICHUA Y OPraHU3MOB.
[TpuBoaUTE MpUMEPBI apOMOPHO30B U
AIMNOAJaNTalnil Y PaCTEHUN 1
KUBOTHBIX.

OOBACHATH POb ApOMOPPO30B

B OCBOCHUM OpraHU3MaMK HOBBIX CPE[
oOuTaHusl.

OOBIACHATH PONb UAKOATANTAII

B IIPUCIIOCOOJIEHUN OPraHU3MOB

K KOHKPETHBIM YCJIOBUSIM CPEJIbI.
Jloka3bIBaTh OTHOCUTENbHBIN XapakTep
IOPUCIIOCOOJICHHOCTH U TPUBOAUTH
OPUMEPLI OTHOCUTEIBLHOCTH afanTalii.
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JlaGoparopHas padora
«ITpucnocoOneHunst OpraHu3MOB U UX
OTHOCUTENBHAS 1IEJIECO00PAa3ZHOCTDY.
JlaGoparopHas padora

«M3yuenue apoMmopho30B 1
AINOAJaNTalui y PaCTEHUN U
SKUBOTHBIX)

PackpbiBarTh 3HaUEHUE ABHXKYIIUX CHJIT
3BOJIIOLIMHA B (POPMUPOBAHHAA
MIPHUCITIOCOOICHUIH

2.5

Bun, ero kpurepuu u
CTPYyKTypa

Buj, ero Kkputepuu U CTpyKTypa.
JleMOHCTpanun

Tabnuuel 1 cxemel: «Kputepuu Buaay,
«Buael-aBoitHuK®», « CTPYKTYpa BUAA
B IIPUPOIEY.

Oo6opyaoBanue: repdapun pacTCHUIA,
KOJUIEKIIMM HACEKOMBIX; Yy4ena NTULL |
3BEPEN pa3HBIX BUIOB.
JlaGoparopHas padora

«CpaBHEHUE BUIOB

10 MOP(OIOrHYECKOMY KPUTEPHEO»

PackpbIBaTh cofepKaHUE TEPMUHOB U
MOHATUI: BUJ, KpUTEPUU BUA,
NOJIMMOP(U3M, BUIbI-TBOMHUKH, apeal,
AKOJIOTMYECKAs HUIIA, TIOMYJISIIIUS,
BUJIOBOM KAPUOTHUIL, KOCMOMOJIUTHI,
SHJIEMUKH, MOABUIbI, SKOTHIIHI.
XapakTepu3oBaTh KPUTEPUU BUJIA
(MOp(hOIOrMYEeCKU i, TCHETHYECKUA,
OMOXMMHYECKHIA, reorpaduyecKuii,
AKOJIOTUYECKU A, OMOXUMUYECKHA ).
OOBACHATH HEOOXOTUMOCTh
UCIOJIb30BAHUS BCEH COBOKYIMHOCTH
KPUTEPUEB JJIS1 ONPEIEICHUS BUOBOMA
MPUHAJIEKHOCTH OPraHu3Ma.
[TepeuncnsiTe OCHOBHBIE
BHYTPUBHIOBBIE TPYIIITUPOBKH.
OOBACHATH MPUYHHBI CYIIECTBOBAHUS
MOHO- ¥ IOJTATUITNYECKUAX BUJIOB.
("nagHUBATH BUJIBI 110
MOP(OJTOTUUECKOMY KPUTEPHUIO
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2.6

Bunoo6pazoBanue kak
pe3ysibTat
MUKPOIBOJTIOLIHH.
CBs3b
MUKPOIBOJIOLUU U
AMUAEMHUOJIOTUH

BunooOpazoBanue kak pe3ynbrar
MUKPO3BONIOIMH. M30nsiumst —
KJIFOUEBOH (PakTOp BUI000PA30BaAHUS.
[Tyt 1 cnocoObl BUAOOOPA30BaHHUS:
anyonarpuyeckoe (reorpaguueckoe),
CUMIIATPUUECKOE (PKOJIOTMYECKOE),
«MTHOBEHHOEY (TIOJTMTIONIA3AIINS,
rudpuau3anus). JIMTeTbHOCTh
ABOJTIOLMOHHBIX MTPOLECCOB.
Mexanu3mbl (popMUPOBAHUS
OMOJIOrHYECKOr0 Pa3HOOOpas3usl.
Ponb 3BOSMOIIMOHHO OMOJI0TUI

B pa3pabOTKe HAYYHBIX METOJIOB
COXpaHEHUs1 OMOPa3HOOOpa3Hsl.
MUKpPO3BOJIOLMS U KOIBOJIFOLIHAS
Mapa3uToB U X X035€¢B. MeXaHU3Mbl
(hopMUpOBaHUST YCTOHUYUBOCTH

K aHTUOMOTUKAM M CITOCOOBI O0PbObI
C HEW.

JleMOHCTpanun

Tabauikl 1 cxembl: «CrocoObl
BU1000pazoBaHusy, «I eorpaguyeckoe
BUI000PA30BaHUE TPEX BUJIOB
JTaHJBIIIEH», « DKOJTOTHYECKOE
BUI000Pa30BaHUE BUJIOB CUHUILY,
«Ilomanmon el pacreHuity, «KamycrHo-
pEICUHBIN THOPHIY.

PackpeiBath copepkaHre TEPMUHOB U
MOHATHIA: BUI00OPA30BaHUE, U3OJISIIHS,
KODBOJTIOLIMSI.

XapaxkTepru3oBaTh BUI000pa30BaHUE
KaK pe3yJIbTaT MUKPO3BOJIOINH.
OOBACHATH POJTH U3OJISIIHH

B 00pa30BaHUU HOBBIX BHUIOB.
XapaxkTepru30oBaTh Pa3IuuHbIC CIOCOOBI
BU1000pa30BaHus (AIONATPUYECKOE,
CUMIATPUYECKOE).

[TpuBOANTE KOHKPETHBIC TPUMEPHI
BUJIOB, 00Pa30BaABIIMXCS PA3TUYHBIMHU
cnocobamu.

[TpuMeHsTH 3HAHKS CIIOCOOOB
BUI000pa30BaHus JijIsl OOBCHEHU S
OPUYMH MHOr00Opa3ust BUIOB.
OOBACHATH BOBHUKHOBEHHE
YCTOWYUBOCTH MMATOT€HOB

K aHTUOMOTHKaM
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Oo6opynoBanue: repdapun pacTCHUMA
OMM3KKUX BUAOB, 00Pa30BABIIMXCS
Pa3IMYHBIMU CITOCOOAMU

Hroro yacos 1o teme 14
3 | Tema «Makpo3Boouus 1 €€ pe3yabTaTbb)
3.1 | Makpo3Bomronusi. 1 MeTo1bl H3yYEHHS] MaKPOIBOJIFOLIUH. PackpeiBarh copepkaHre TEPMUHOB U
[TasneoHTOMOrNYECKHE [TaneoHTONOrnYeCKe METOBL NOHSTHIA: MAKPO3BOJIFOLUS
METO/BI U3YYECHUS M3Y4YEeHUS IBOIIOIMH. [lepexoanble (pumorenes), nepexoaHbie GOPMBIL,
3BOJIFOLIUT (opMBI 1 (PUITOTEHETUYECKUE PAIBI (PUITOTEHETUYECKHE PABI,
OpPraHu3MOB. HAJICOHTOJIOTHSI.
JleMOHCTpanun XapakTepru30Barb MaKPOIBOJIIOLMIO Kak
TaOnuibl U CXEMBI: HAJBHUIOBYIO 3BOIIOLMIO0 00PA30BAHMUS
«DUNOreHETUYECKUH PSI JIOIIATNY, KPYITHBIX TAKCOHOMUYECKUX CTUHULL.
«APpXEONTEPUKCY», «3BEPO3YOBIE OOBACHATH 3HAYEHUE
amepby, «Crerouedainby, NAJICOHTOIOTMYECKAX UCCIIEAOBAHNM
«Punnopute», «CeMEHHBIE JUTsL TONTy4YeHus (PAKTOB 3BOJTHOLUHU
NANOPOTHUKI. OPraHu3MOB.
O0opynoBaHue: KOJJICKLIUH, [TpuBOAMTH MPUMEPHI OPTaHU3MOB,
repOapuu, MyJIsDKA HCKOMAEMBIX OTHOCSIIUXCS K MEPEXOAHBIM (hopMam.
OCTaTKOB OPraHU3MOB Ha3zbiBaTh rpymnmbl Opranu3Mos,
JUIsE KOTOPBIX BOCCTAHOBJICHBI
(PUITOr€HETUYECKHE PABIL.
CpaBHUBATH MPOLIECCHI
MAaKPO3BOJIFOLIMM U MUKPO3BOIFOLH
3.2 | buoreorpaduueckue 1 buoreorpaguyeckue MeToasl u3ydeHus: | PackpriBarh ConEpKaHUE TEPMUHOB U
METO/BI U3YYECHUS spomounn. CpaBHeHME (PIOpsl 1 NOHATHIA: Onoreorpadusi, SHIEMUKH,
SBOJIFOLIMU (bayHbI MATEPUKOB U OCTPOBOB. PETMKTHI.
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buoreorpaguyeckue odmactu 3emin.
BUbI-3HIEMUKA U PETTUKTHI.
JleMOHCTpanun

TaOAuIlbl U CXEMBI:
«buoreorpaduueckue 30HbI 3EMITY,
«/Ipetip KOHTUHEHTOBY, «PENHUKTHDY.
Oo6opynoBanue: repdapun; KOUICKIIMI
HACEKOMBIX

OOGOCHOBBIBATh 3HAYECHUE
ouoreorpaduu Jyisi U3y4eHUs
3BOJTIOLIMA OPraHU3MOB.

[lepeuncnsare Ouoreorpaguueckue
obsacti 3eMi U OOBICHATH MPUYHHBI
WX BBIICTICHMSI.

CpaBHuBarh Quopy 1 payHy MaTepuKoOB
Y OCTPOBOB, PACTEHHSI M )KUBOTHBIX
pa3HbIX Ouoreorpaguuecknx 00IacTei.
[TpuBOANTEL TPUMEPHI PETMKTOBBIX
OpPraHu3MOB, BUAOB-IHIEMHUKOB.
OOBACHATH MPUYMUHBI COXPAHECHUS
BUJIOB DHJIEMUKOB U «KUBBIX
MCKOMACMbIX»

33

OMOpHOSIOTUYECKUE U
CPaBHUTEIBHO-
Mopdosornyeckue
METO/IbI U3YICHHUS
IBOJIFOLMH

OMOPHOJIOTUYECKHUE U CPABHUTEBHO-
MOP(OJOTHUECKUE METOIbI U3YUEHUS
SBOIIOLMHA. [ CHETHUECKHE MEXAHU3MBI
SBOJIIOLMHA OHTOI€HE3a U TTOSIBICHUS
SBOJIFOLIMOHHBIX HOBILIECTB.
I"'OMOJIOrMYHEBIE U QaHAJIOTUYHBIC
opraHbl. PyniMMeEHTapHbIE OpraHbl U
aTraBU3Mbl. MOJIEKYIISIPHO-
TCHETHYECKUE, OMOXUMHYECKUE U
MAaTEMATUUYECKUE METOIbI U3YUEHHUS
SBOJIIOLMHA. [ OMOJIOTUYHBIC T'CHBI.
COBpEMEHHBIE METOJIBI TTOCTPOCHUS
(DUIIOTCHETUYECKUX JIEPEBLEB.

PackpeiBarh copepkaHie TEPMUHOB U
NOHSATHIA: SMOpUOJIOTUs, MOP(OIOTHS,
TOMOJIOTUYHBIE U AHAJIOTMYHBIE OPraHbl,
PYAMMEHTBI, ATABU3MbI, OMOXUMHYECKAS
TOMOJTIOT S

XapakTepru3oBaTh SMOPUOIOTUYECKHE,
CPaBHUTENBHO-MOP(OIOTUYECKHE,
MOJIEKYJIIPHO-TEHETUYECKHE,
OMOXMMHYECKHE, MATEMATHUYECKUAE
METO/IbI U3YYCHHSI SBOJTFOLIMH.
OOBACHATH 3HAYEHUE SMOPUOIIOTHH,
CPaBHUTEIBHON MOP(OJIOTHH,
MOJIEKYJISIPHOW T€HETUKUA, OMOXUMHUH,
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XPpOMOCOMHBIE MYTAIIUA U SBOJTFOLIUS
TEHOMOB.

JleMOHCTpanun

[oprpersl: K. M. bap,

A. O. KoBanesckuii, @. Mronep,

. I'ekkene.

Tabauikl 1 cxembl: «HavanbHble
CTaInM SMOPUOHATIBHOTO PA3BUTHS
MTO3BOHOYHBIX JKUBOTHBIX),
«I"OMOJIOTMYHBIE U AHATIOTUYHBIE
opraibD, «PyAMMEHTBD, K ATABU3MBIY,
«XpoMOCOMHBIE HAOOPHI YETIOBEKA 1
HIUMITAH3EY.

OO0opyaoBanme: KOJICKIINH,
repOapuu, MyJIsi>KM TOMOJIOTMYHBIX,
AHAJIOTUYHBIX, PYAUMEHTAPHBIX
OPraHOB ¥ aTaBU3MOB

OnoOMH(OPMATUKHI IJI U3YUEHUS
3BOJIFOLIMM OPraHU3MOB.

OnenuBars Brnag A. O. KoBaieBckoro
B Pa3BUTHE YBOIMIOLMOHHOIO YYEHUSI.
OnuceIBaTh TCHETUYECKUE MEXAHU3MbBI
3BOJIFOLMM OHTOI'€HE3a U NOSIBIICHUS
3BOJTFOLIMOHHBIX HOBLIECTB.

[TpuBOAUTE MPUMEPHI aTABU3MOB U
PYAMMEHTAPHBIX OPraHOB Y Pa3JIMUHBIX
OPraHu3MOB U OOBSICHITH MPUYHHBI UX
NOSIBJICHUSL.

[TpuBOANTE MPUMEPBI TOMOJIOTUYHBIX U
AHAJIOTUYHBIX OPraHoB.

CpaBHUBATH CTPOCHHUE OPraHOB

y OPraHu3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIL.

[TpuBOAUTE MPUMEPBI OMOXUMHUYECKOM
Y T€HHOW TOMOJIOTUH.

OueHuBarh 3HaueHUE OMOMH(POPMATHKA
JUISL U3YYECHUS 3aKOHOMEPHOCTEN
3BOJIFOLIUHT

34

OO01ue
3aKOHOMEPHOCTH
3BOJTFOIIAHT

OO01111e 3aKOHOMEPHOCTH (MpaBUJa)
SBOMIOLUN. [Ipunyun cmemvt (yHryuil.
HeobpatuMocTh 3BOJTIOIUH.
AnanTuBHAs paavALNSL,
HepaBHOMEPHOCTH TEMITOB 3BOJIFOINH.
JleMOHCTpanun

PackpbiBaTh coiepskaHiue TEPMUHOB U
NOHATHIA: CMeHa (DYHKIIMI OpraHoB,
HEOOPATUMOCTh SBOJTIOIAN, aJalTHBHAS
paauaius, HepaBHOMEPHOCTh TEMTIOB
ABOJIIOLMH, YEPEIOBAHUE TTIABHBIX
HaNpaBJICHUAN SBOJIFOLIAH.
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Tadbnuiel U cxeMmbl: «I JTaBHBIE
HAMPABJIEHUS 3BOTFOLUNY, «O0mue
3aKOHOMEPHOCTHU SBOJIFOLINY

AHaNM3UPOBATH NPUUMHBI YEPEIOBAHUS
TJIABHBIX HAMPABJICHUI SBOJIFOLIMH.
[TpuBOAUTE MPUMEPBI TPOUCXOKICHUS
OPraHu3MOB OT
HECMELMATTM3NPOBAHHBIX TPEIKOB U UX
IPOrPECCUPYIOLICH CHIENAATA3ALNN.
OOBACHATH MPUYNHBI HEPABHOMEPHOCTH
TEMIIOB 3BOJIFOLHN.

[TpuBOAMTE MPUMEPHI ATANTUBHOM
paauanu y OpraHu3MoB.

OOBACHATH MPUYHHBI HEOOPATUMOCTH
SBOJIFOLIMH

Hroro yacos 1o teme 6
4 | Tema «IIpouncxoxaeHue u pa3BUTHE )KU3HU HA 3eMJie»
4.1 | I'mnore3sl 2 HayuHble rUIIOTE3BI MPOUCXOKICHUS PackpsiBarh coAepKaHUE TEPMUHOB U

BO3HUKHOBEHUS YKH3HHU
Ha 3emiie

KU3HU Ha 3eMiie. AOUOreHes3 1
nancnepmus. JloHayyHble
NPEICTABJICHUS O 3aPOKICHUH KU3HU
(kpeaumonusm ). ['unoresa
NOCTOSIHHOTO CaMO3apOKICHUS KU3HU
U €€ onposepikeHue onbiramu O. Penn,
JI. Cnaymrannanm, JI. [Tacrepa.
[TpoucxoxaeHUE KU3HU U
acTpoOMOJIOTUSI.

JleMOHCTpanun

[Hoprperel: @. Peau, JI. Cnayutanmanmy,
JL Tlacrep.

MOHATUH: KPEalMOHU3M, BUTAJTU3M,
naHcnepMus, aDUOreHE3.

Hznarath Hay4HbIE TUIIOTE3bI U TEOPUH
MTPOMCXOKICHUS KU3HH HA 3EMIIE.
OueHuBars Bkiiag @. Peau,

JI. Cnaynannann, JI. [1actepa

B (pOpMUPOBAHKUE HAYYHBIX B3IJIS0B
HA MPOUCXOXKCHUE )KM3HU HaA 3eMJIE.
[lepeuncnaTh cTaauu pa3BUTHS )KU3HU
Ha 3eMJie, COTJIACHO TeOprUH OMoIo33a
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Tabmuiel 1 cXeMmbl: «CxeMa OmbITa
@. Penmy», «Cxema onwita JI. [TacTepa
0 U3YYEHUEO CaMO3apOKACHUS
JKU3HWN

4.2

OCHOBHBIE dTANbI
HEOPraHUYECKOM
JIBOJTFOIIH

OCHOBHBIE 3Tanbl HEOPraHMYECKOH
sporounu. [ nanerapHas
(reosioruueckas ) SBOJTHOLIMS.
XUMHAYECKAs IBOMOLUSL. AOMOTEHHBIN
CUHTE3 OPraHU4eCKUX BELIECTB

n3 Heopranmueckux. Oneir C. Muniepa
u . FOpu. O0pa3oBaHue NoIMMEPOB
13 MOHOMEPOB. KoatepBarHas
runore3a A Y. Onapuna, runoresa
nepBuuHOro Oympona k. Xonaeina,
resernyeckas runoresa ['. Mémnepa.
Pubosumel (T. Uek) u runoresa
«vupa PHK» V. I'unbepra.
dopmupoBaHrEe MEMOPAH U
BO3HUKHOBEHUE MPOTOKIIETKH.
JleMOHCTpanun

[Toprpersr: C. Mumiep, I'. HOpn,

A. W Onapun, /[>x. Xonaciix,

I'. Mémnep.

Tabnuuel 1 cxembl: «Cxema oneita
C. Musnepa, I'. FOpm», «Otansl
HEOPraHUYECKON HBOJIFOLIAN.

PackpeiBaTh coaepskaHuE TEPMUHOB U
MOHITHIA. T€OJIOTHYECCKasA SBOJTFOIIMS,
XUMUYECKAS IBOJIOIMS, a0UOTCHHBIH
CUHTE3, IEPBUYHAs aTMocdepa,
KOAIEPBATHBIC KaIIA, pUOO3UMBI,
NPOOHOHTHI.

XapakTepu30BaTh OCHOBHBIE 3TATIbI
XUMHUYECKON IBOJTFOLIAH.

HasbiBare XUMHYECKUI COCTAB
NEPBUYHON arMocdepbl 3eMIIu.
OnenuBare Bxnaa C. Musmiepa,

I'. FOpu, T. Yeka, Y. ['unbepra

B (pOpMUPOBAHKUE HAYYHBIX B3IJIS0B
HA MPOUCXOKICHUE KU3HU HA 3EMIJIE,
OnuceiBaTh yCI0BUS, HEOOXOUMBIE
JUist aDMOT€HHOTO CUHTE3a
OPraHUYECKUX COECTMHEHUN.
[IpuBOAMTE MPUMEPBI MOJIEKYI,

Yy KOTOPBIX BO3HUKJIN TTPOLIECCHI
TEHETUYECKOTO0 KOMUPOBAHUS U
(hepMEHTATUBHAS! AKTUBHOCTb.
(OO0CHOBBIBATH HEBO3MOKHOCTh
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Bupryanbnas nadoparopHasi paéora
«MonenupoBaHue onbITOB Muinepa—
Opu no n3yvueHnro abMoreHHoro
CHHTE3a OPraHUYECKUX COCTUHEHUIA

B NIEPBUYHOI armocdepe»

MOBTOPHOTO BO3HUKHOBEHUS YKU3HUA HA
3emiie

4.3 | UcTopus 3emau u Hcropus 3eMau 1 METOIBI €€ PackpeiBare cofepikaHue TEPMUHOB U
METO/IBI €€ U3YUCHHUS u3ydeHus. MIckonaemMple OPraHuueCcKue | MOHATHI: T€OXPOHOJIOTHS
octarku. ['eoxpoHonorus u €€ MeTobl. | (OTHOCUTEIbHAS, aOCOJIFOTHAS ),
OTtHocuTeNnbHAs 1 a0CONTFOTHAS OKaMEHEJIOCTH, METOIBI
reOXPOHOJIOTHS. ['€0XPOHOIOrMYeECKass | T€OXPOHOJIOTUH, FEOXPOHOIOIMYECKas
LIKAaJa: 30HBI, 3PbI, MEPUOBI, STTOXH. LIKasa: 30HBI, 3PbL, MEPUOJIBI, STIOXH.
JleMOHCTpanuu XapakTepu30BaTh METOBI U3YyUEHUS
TaOnuIbl U CXEMBI: MCTOPUU 3EMIIH.
«I"eoxpoHONIOrHYecKas 1IKanay. [lepeuuncnareh paznelibl
OO0opynoBanue: KOJUICKIIAHA TEOXPOHOJIOTHYECKOMN TITKAJTBI.
OKAMEHENOCTEN, MOJIE3HBIX OneHuBarb 3HAYEHUE UCKOMAEMBIX
MCKOIAEMBIX, MYJISDKM OPraHMYECKUX | OCTATKOB JUISL U3YUYEHUS UCTOPUA
OCTaTKOB OPraHU3MOB. Pa3BUTHS KU3HU HA 3EMIIE.
JlaGoparopHnas padora OOBACHATH XapakTep pacnpeaciiCHUs
«M3yueHue u OnMcaHne UCKOMAeM bIX MCKOIAEMBIX OCTAaTKOB B 36MHOM KOpE.
OCTaTKOB JIPEBHUX OPraHU3M OB CpaBHHBaTh METOABI A0COIFOTHON 1
OTHOCHUTEILHOU T€OXPOHOJIOTHHN
4.4 | HauanbHbI€ STAMBI HavaneHble 3Tarnsl OpraHnyecKon PackpeiBare cofepykaHue TEPMUHOB U

OPraHUYEeCKOn
OBOJIIOLUHA

sBoMtoIMH. [TosiBIEHHE U HBOIOLIUS
MEPBBIX KJIETOK. DBOJIFOIUS
meTabonu3ma. BO3HUKHOBEHHE NIEPBBIX
skocucTeM. COBPEMEHHBIE MUKPOOHBIE

ITOHATHI: IIOCIIEIHUN YHUBEPCATIBHBIN
o0 TPEeNOK», OJHOKICTOYHBIC
OpPraHu3MBl, TPOKAPUOTHI, IYKAPHUOTBHIL,
CUMOHOTEeHE3.
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OMOIUIEHKH KaK aHAJIOT IEPBBIX

Ha 3emJie coobmiecTB. CTPOMATOMUTHIL.
ITpokaprOTBI U S3YKApUOTBHL.
IIponcxoxxaeHne 3yKapuoT
(cuMOMOreHes). DBOMIOLIMOHHOE
MIPOMCXO0KIECHNE BUPYCOB.
JleMOHCTpanun

Tabnwuel u cxembl: «HauanbHbie STabI
OPraHMYECKOM IBOIIOLUMY, «CxeMa
00pa30BaHus 3YKAPUOT MyTEM
cumOnorenesa», « CTpoeHue BUpycay

XapakTepru30BaTh HAYATIBHBIC TAIBI
OPraHUYECKON IBOJIFOLIAH.

[TpuBoauTE TpUMEPBI ApOMOP(HO30B
NEPBBIX OAHOKIETOYHBIX OPraHU3MOB.
XapakTepu3oBarb OCHOBHBIE
MIOJIOKEHUS M I0KA3aTENBCTBA TUIOTE3BI
cUMOHOreHe3a.

JloKa3bIBaTh NOIYaBTOHOMHOCTh
MUTOXOHPHIA W TIACTU, UX
MPOUCXOKIEHUE OT TPOKAPHOTHYECKIX
KJIETOK.

JlemaTth BBIBOABI O 3HAYCHUH
BO3HUKHOBEHUS (DOTOCHHTE3A,
(opMUpOBaHUS SApaA AL AATBHEHRIIETO
Pa3BUTHS KU3HU HA 3EMIIE.
XapakTepu30oBarhk TMIOTEBI
NPOUCXOKIICHUST BUPYCOB

4.5

OBONKOLUS 3YKAPHOT

[TpoucxoxxaeHue MHOTOKJIETOYHBIX
OpraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYIIIl MHOTOKJIETOYHBIX
OPraHu3MOB.

JleMOHCTpanuu

[Hoprper: Y. 1. MeYHUKOB.

Tabauibl U cxeMbl: «HauaabHbIC STAbI
OpPraHuYEeCKOM 3BOJIFOIIMIY, «CrucTeMa
JKWUBOM ITPUPOIBDY

PackpeiBarh copepkaHre TEPMUHOB U
TOHSATHINA: TPOKAPUOTHI, SYKAPUOTHI,
MHOTOKJIETOUHOCTD, CIEITHaIn3alus
KJIETOK, BUPYCHI.

XapaxkTepru30oBaTh MPOUCXOKICHNE
MHOTOKJIETOUHBIX OPTaHU3MOB.
CpaBHUBaTh OCOOCHHOCTH
SYKAPUOTHUECKUX M MMPOKAPUOTHUECKUX
OpPraH13MOB.

Ha3zbiBaTh 0CHOBHBIE apOMOP(PO3bI
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OYKAapuoT U OLUCHUBATL UX 3HAYCHUC JJIA
JANbHEHUIIIETO pa3sBUTHUA JKU3HU

4.6 | OCHOBHBIE dTaITbI OCHOBHBIE 3TaIbl 3BOIIOLKN BEICIIMX | PackpeiBarh copep:kanne TEPMUHOB U
3BOJIFOLIUHT pactenuii. OCHOBHBIE apoMOP(PO3bI NOHSTHIA: BOJOPOCIH, PUHHUODUTEL,
PaCTUTENLHOTO MUPa pactenuii. Beixoa pacTeHuil Ha cymny. | MXH, TANOPOTHUKOOOPA3HBIE, CEMEHHBIE

[TosiBNEHME CIOPOBBIX PACTCHUN 1 NAnOPOTHUKH, TOJTOCEMEHHBIE,
3aBOEBaHUE UMU CyIIH. CEeMEHHBIE NOKPBITOCEMEHHBIE, OECIIONI0E
pactenus. [IporcxokaeHUE IBETKOBBIX | OKOJIEHKE (COPO(HUT), TOJIO0BOE
pacTeHuil. NOKOJICHHE (raMeTO(uT).
JleMOH cTpaunu [lepeuncisaTb OCHOBHBIE 3TallbI
Tabnuiel 1 cxemel: «ApoMoph o3kl 3BOJTIOLIMU PACTUTEILHOTO MUPA.
pactenuity, « PUHHO(UTED?, HasbiBate 0cHOBHBIE apOMOP(HO3bI
«OJTHOKJIETOUYHBIE BOJOPOCIINY, pPacTeHWil 1 OEHUBATh UX
«MHOTOKJIETOYHBIE BOIOPOCIIY, SBOJIFOLIMOHHOE 3HAYEHUE.
«Mxwny, «[TanopoTHUKWY, CpaBHHMBaTh OCOOCHHOCTH CTPOCHHS
«["onocemenHble pacTeHus», «Opranbl | PACTEHHA pa3HbIX OTIEIOB
[BETKOBBIX PACTECHUIY.
OoGopynoBanue: repdapur pacTeHU
PA3IIMYHBIX OTACIIOB.
IIpakTnuyeckas padora
«H3yyeHne 0COOEHHOCTEN CTPOCHUS
pacTeHuii pa3HbIX OTACIIOBY

4.7 | OCHOBHBIE dTaITbI OCHOBHBIE 3TaIbl SBOMOLUAN PackpeiBare cofepykaHue TEPMUHOB U

SBOJIFOITMH YKHBOTHOTO
MUpa

YKUBOTHOTO MUPA. OCHOBHBIE
apoMop(03bl KUBOTHBIX. BeHaCKas
(dayna. KemOpuiicknii B3pbiB —
NOSIBIIEHUE COBPEMEHHBIX THITOB.

[TOHATHI: TIPOCTENIINE, IUTACTUHYATHIE,
KHUILIEYHOITOJIOCTHEIE, IJIOCKUE YEPBH,
YJIEHUCTOHOTUE, PHIOBI, 36MHOBOJIHBIE,
[TPECMBIKAFOIIAECS, TITALLBL,
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ITepBble XOPAOBBIE )KUBOTHBIE. JKU3HB
B BOJIC. DBOJIIOIHAS TTO3BOHOYHBIX.
[Tpoucxoxnenne ampuouii u
penTumil. 1Iporcxoxxaexue
MJIEKOMTUTAOMUX ¥ NTUll. [IpuHnmn
KJIroueBoro apomopgosza. OcBoeHue
0€CN03BOHOYHBIMHU U MO3BOHOYHBIMH
KUBOTHBIMH CYIIH.

JleMOHCTpanun

Tabnwubl 1 cxembl: «Cxema pa3BUTHS
’KUBOTHOTO MUPa», « ApoMopho3bl
JKUBOTHBIX», «IIpocTeitmmer,
«KunreunononocTHeiey, «I1nockue
yepBw», «UeHUuCTOHOTHEY, «PHIOBIY,
«3E€MHOBOIHBIEY,
«IIpecMmbikarommecsy, «I ITuusn,
«MIeKonATarOIIEY .
OO0opynoBanue: KOJUICKIIAHA
HACEKOMBIX; BJIQYKHBIE TIPENAPATHI
>KHBOTHBIX, PAKOBHUHBI MOJITFOCKOB,
KOJUICKIIUU UTJIOKOKHUX, CKEJIETHI
MMO3BOHOYHBIX JKUBOTHBIX, UyYeJIa IITHI]
1 3BEPEN.

IIpakTnuyeckas padora

«M3yuenne 0COOEHHOCTEH CTPOEHUS
MTO3BOHOYHBIX YKUBOTHBIX)

MJIEKOIUTAOIIKE, SIKTOAEPMA,
SHTOAECPMA, ME30IEPMA, ABYCTOPOHHSIS
CUMMETPUSL, TETITOKPOBHOCTb.
[lepeuncisaTb OCHOBHBIE 3TalbI
3BOJTFOLIAA YKUBOTHOTO MUPA.

Ha3zbiBaTh OCHOBHBIE TPEaJaNTALNH,
CHOCOOCTBOBABLIME BBIXOY KMBOTHBIX
Ha cymly.

OneHuBarb 3HAYECHUE PA3BUTHS
HEPBHOM CHCTEMBI JUTsl MPUCTIOCOOIEHUS
YKUBOTHBIX K YCIIOBUSIM OKPY>KarOLIEH
Cpeapl.

OOBACHATH MPHUYUHBI SBOJTFOLIMOHHOTO
pacuBeTa HACEKOMBIX, KOCTHBIX PbIO,
NTHL], MJIEKOMATAOIINX
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4.8

Pazsutue xxuzam
Ha 3emMmie

Pazputue k1U3HU HA 3EMJIE IO 3paM U
MeproOaaM: apxeu, MPoTEPO30H,
aJIc030i, Me3030M, KaiiHo30i. O0mas
XapaKTEepUCTHUKA KIIMMAaTa 1
reOJIOTMYECKUX nporeccoB. [losBiieHne
U paciBET XapaKTEPHBIX OPraHU3MOB.
Yrieo0pa3oBaHuE: €ro yeJIoBHs U
BJIMSIHUE HA Ta30BBIA COCTaB
aTMocQephl.

MaccoBble BEIMUPaHUs —
DKOJIOTUYECKME KPU3UCHI TIPOLLIIOTO.
IIprynHBI U CIIEACTBUSI MACCOBBIX
BbIMUpaHuil. COBPEMEHHBIN
DKOJIOTUYECKUN KPU3HC, €r0
ocobeHnoctu. [Ipobiiema coxpaneHus
OnopazHooOpasus Ha 3eMIIE.
JleMOHCTpanun

Tabnuikl v cxembl: «Pa3BuTre KU3HU
B apxeuckoii spey, «PazBuTHe KU3HI
B [IPOTEPO3OUCKOI 3pey, «Pa3Buthe
JKW3HH B ITAJIC030MCKON dpey,
«Pa3zBuTue )KU3HU B ME3030MCKOM 3pey,
«Pa3BUTHE KMU3HU B KAITHO30MCKOM
ape»

PackpeiBarh copepkaHle TEPMUHOB U
NOHATHIA: apXeil, apxeOaKTepuH,
IMaHOOAKTEPHUH, TPOTEPO30iA,
naje030i, KeMOpHii, OPIOBHK, CHITYP,
JIEBOH, KapOoH, nepmb, [lanres, Tetuc,
TPUIOOUTHL, PUHHO(DUTHIL,
PAKOCKOPITHOHBI, MAHIIUPHBIE PHIOHI,
KOTHJIO3aBPbI, ME3030M, [ OHIBaHA,
JlaBpasus, Tpuac, ropa, M, XBOHHBIE,
TUHKIOBBIC, CATOBHUKOBBIE,
OCJIEMHUTHI, aMMOHUTBI, TUHO3ABPHI,
apXEONTEPUKC, TOKPBITOCEMEHHBIE,
KalHO30M, NaJICOTEH, HEOT'E€H,
AHTPOITOTE€H, MACCOBOE BEIMUPAHMUE.
XapakTepu30BaTh Pa3BUTHE KU3HU

Ha 3eMJI€ T10 3paM U MEPUOJIAM.

Y CcTaHaBIMBaTh 3aBUCUMOCTD MEXKAY
reOJIOTUYECKUMHU MTPOLIECCAMM,
WU3MEHEHUSMH KJIMMaTa i MPOLECCaMHU
B JKUBOW TIPUPOJIE.

OOBICHATH TPUYHUHBI PACIBETA
CUCTEMATUYECKUX IPYIII OPraHu3MOB
B PA3JIMYHBIC SPbl U IEPUO/IBL.
AHaTM3UPpOBaTh TPUYUHBI U CJIC/ICTBUS
MAaCCOBBIX BEIMUPAHUIA.

Ha3zbiBaTh 0CHOBHBIE apoMOP(PO3bI
PpacTeHnii ¥ )KUBOTHBIX.
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[TpuBOAUTE MPUMEPHI MEPEXOAHBIX
(hopM OpraHu3MOB.
AHaAIM3MPOBAThH MYTH PELICHMUSI
npoOIEMbl COXPaHCHHUSI
OnopazHooOpasus Ha 3eMJie

4.9

CoBpeMeHHas cucTema
OPraHNUYECKOro MU

CoBpeMeHHas CUCTEMA OPraHUYECKOTO
mupa. [IpuHnumnel Kaaccupukanm
opranu3mMoB. OCHOBHBIC

CUCTCMATHYCCKUC I'PVYIIIILI OPraHu3MOB.

JleMOHCTpanun
Tabnuuel 1 cxembl: «COBpeMEHHAs
CHCTEMA OPraHUYECKOr0 MUPA»

PackpeiBarh copepkaHle TEPMUHOB U
NOHSATHIA: OAKTEPHH, apXEH, BBICIIHE
pacTeHus, 3€EHBIE BOJOPOCIIH,
OarpsiHku, Oypbie BOJIOPOCIIH,
MOXOBH/IHBIE, MATOPOTHUKOBHIHBIC,
XBOLIEBUHBIC, TUIAYHOBUTHBIC,
TOJIOCEMEHHBIE, TOKPBITOCEMEHHBIE,
OPOTUCTHI, KUIICYHOMOJIOCTHBIE,
TUIOCKWE YEPBH, KPYIJIbIC YEPBH,
KOJIbYATHIE YEPBH, YWICHUCTOHOTHE,
MOJUTFOCKH, UTJIOKOXKHUE, XOPAOBBIE,
IpUOBL, JINIIAHHUKHA, BUPYCHI.
XapakTepu30oBarb COBPEMEHHYIO
CUCTEMY OPraHMYEeCKOr0 MUPA,
HA3bIBaTh OCHOBHBIE CHCTEMATUYECKHE
IPYIIBI OPraHU3MOB.

OOBACHATH MPUHLMIBI KJITACCH (PUKaAn
OpPraHu3MOB.

[lepeuncnsaTb OCHOBHBIE MPU3HAKH
POKAPHOT, PACTEHU, )KUBOTHBIX,
rpu0OB, KPaCHBIX M OYPBIX BOJOPOCT
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[IpuBOAMTE MPUMEPBI IPEACTABUTEINIEN
OCHOBHBIX CHCTEMATUYECKUX IPYIII
OpraHu3MoOB

Hroro yacos 1o teme 15
S | Tema «IIpoucxoxaeHue 4€J10B€Ka — AHTPONOreHe3»
5.1 | Aarpononorus — 1 Paznenel 1 3a1a4M aHTPOITOJIOTHH. PackpeiBare cofepikaHue TEPMUHOB U
HAyKa O YEIOBEKE MeToasl aHTPOIOJIOTHH. NOHSATHIA: aHTPONOJIOTHS, MOPQOIIOTHS,
JleMOHCTpanuu AHTPOMNOTEHES, AHTPOIIOMETPU S,
Tabnuuel u cxembl: «MeToab PEKOHCTPYKLIMSA, apXEOJIOrHs,
AHTPOMOJIOTAR. ATHOTpadws.
OO0opynoBanue: MyJisbKA HaseiBate pazaeinsl 1 3a1a4n
OKaMEHENOCTEN, TPEIMETOB AHTPOMOJIOTHH.
MAaTEPUAIIBHON KYJIBTYPBI PEAKOB XapakTepu30BaTh METOIBI
yenoBeka, pororpadum HaXom0K AHTPOIOJIOTMH U CPABHUBATH UX MEXKIY
MCKOITAEMBIX OCTAaTKOB YEJIOBEKA COOOH.
Briaenars BOIPOCH! 3BOJIFOLIANA
YEJIOBEKA, UCCIIEAYEMBIE TP TTOM OLLIH
PA3NMYHBIX METO0B
5.2 | Pa3Burue 1 CTaHOBJICHHAE MTPEACTABICHU I PackpeiBarh coaepkaHue TEPMUHOB U
MIPEICTABIICHU A 0 MPOUCXOKICHHUN YETIOBEKA. MOHATUI: aHTPOITOT€HHAs TEOPHS,
0 MPOUCXOKICHAN Pemrnosneie BO33peHUs. TpyAoBas Teopusi, Homo sapiens.
YEeI0BEKA CoBpeMEHHBIE HAYYHBIE TEOPUH. Ouenubars Bxnan Y. /lapsuna

JleMOHCTpanun

[loprper: Y. /lapBuH.
TaOauibl U cXeMbL «MeToabl
AHTPOMOJIOTHNY.

B Pa3BUTHE IIPEICTABICHAN

O MMPOUCXOXKICHUH YEJIOBEKA.
ApPryMEHTHPOBAHHO KPUTHKOBATH
PENMTHO3HBIE TIPEACTABIICHUS
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OO0opynoBanue: MyJIsbKA
OKaMEHETIOCTEN, IIPEAMETOB
MaTEPUATBHON KYJIbTYPbI MPEAKOB
YesoBeka;, penpoaykuuu ((pororpadun)
KApTHH ¢ MUA]OIIOTHYECKUMHU U
OMONEHCKUMU CIOKETAMU
NPOUCXOKIICHUS YEITOBEKA

0 MPOUCXOKICHUH YEIOBEKA C MO3ULUT
€CTECTBEHHBIX HAYK.

XapakTepu30BaTh HAYYHBIE TEOPUU
ITPOMCXOKICHUS YEIOBEKA

53

Mecto yesioBeka
B CUCTEME
OpPraHUYECKOro MUpa

CX0ICTBO YENIOBEKA C )KUBOTHBIMHU.
CrcTeMarnuecKkoe NOJIOKEHUE
yenoBeka. CBUAETENBLCTBA CXOACTBA
YeJIOBEKA C YKUBOTHBIMHU:
CPaBHUTENBHO-MOP(OIOTUYECKHE,
AMOPUOIIOTUYECKUE, PU3UOTIOTO-
OMOXMMHUYECCKHE, TTOBECICHUCCKUE.
OT/InuKst 4enOBEKA OT >KUBOTHBIX.
[IpAMOX0KIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. PazBuTne
TOJIOBHOTO MO3Ta ¥ BTOPO# CUTHAIILHOMN
CUCTEMBI.

JleMOHCTpanun

Tabnuibl 1 cxembl:. «["0T0BHOI MO3T
4esoBekay, «UenoBekooOpasHbie
00e3bsHbIY, «CKEJET YeIoBEKa U
CKEJET MHUMMAaH3e», «PyaruMeHTHI 1
aTaBU3MBbD».

OO0opynoBaHme: CKEIET YEI0BEKA,
MOJIENb YEpera YeJIOBEKA U Yeperna

PackpbiBaTh coepskaHue TEPMUHOB U
NOHSATHUH: PyTUMEHTHI Y YEJIOBEKa,
aTaBU3MBbI Y UYEJIOBEKA,
OPSIMOXOKACHUE, BTOPAsi CUTHAIbHAS
cucTema.

OnpenensaTe CUCTEMATHIECKOE
MOJI0KEHUE YETIOBEKA B OPraHMueCKOM
MUPE.

BbISBIIATE Y€PTHI CXOJICTBA U PA3IMUHUs
YeJI0BEKA U KUBOTHBIX.
XapakTepu3oBaTh CBUIETEILCTBA
CXOJICTBA YEJIOBEKA U YKUBOTHBIX
(CpaBHUTEIILHO-MOP(OJIOTHUECKHE,
AMOPUONIOrNYECKUE, (PU3UOTIOrO-
OMOXUMUYECKUE, TOBEACHUYECCKUE ).
[TpuBOAUTEL TPUMEPHI ATABU3MOB U
PYAUMEHTOB y YETIOBEKA.

OnuchiBaTh TPU3HAKK YETIOBEKA,
c(hopMUpOBaABIIUECS B CBI3U

C IPEBECHBIM 00PA30M >KU3HU MPEAKOB
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IIMMITIAH3€;, MOJIEb KUCTH YEJIOBEKA U
KUCTH [IAMITAH3E.

JlaGoparopHnas padora

«H3yyeHne 0COOEHHOCTEN CTPOCHUS
CKEJIeTa YETIOBEKA, CBA3aHHBIX

C TPSIMOXOKIEHUEM)

U IPSIMOXOKIICHUEM.

BBISBIATE NpUUMHBL 0COOCHHOCTEH
CTPOCHUS YePera YeIOBeKa

10 CPABHEHHIO C YEJIOBEKOOOPa3HbIMH
00€3bsHAMH.

CpaBHUBATh OPYIMIAHYIO AEATENBHOCTD
YEJIOBEKA U YKUBOTHBIX.

CpaBHUBaTh OCOOCHHOCTH BBICIICH
HEPBHOW AEATEIIBHOCTH YEI0BEKA U
YKUBOTHBIX

5.4 | JIBM>KyILME CHTIBI JIBwxyiue cuitbl ((pakTopsr) PackpsiBarh coAep)KaHUE TEPMUHOB U
(akTopsb) aHTpONoreHe3a: OMOJOrMYECKUE, MOHATHUI: HACIEICTBCHHAS
AQHTPOIOTCHE3A couuanbHble. COOTHOLIEHUE WU3MEHYUBOCTb, ECTECTBEHHBIN OTOOD,

OMOJIOTHYECKHX W COLMATTbHBIX OpyAuiiHas AEATENbHOCTD, TPYIIIOBOE
(hakTOPOB B AaHTPOTOTEHESE. COTPYJHUYECTBO, OOIICHUE, PEYb.
JleMOHCTpannuu XapakTepru30BaTh ABUKYIIHE CHIIBI
Tabnuibl U cXeMBbL: «J[BIXKYIIME CUIIBI | QHTPOITOTE€HE3a: OMOIOTUYECKUE
AHTPOIIOTCHE3AY. COLMANTbHBIE
O0opyaoBanue: MYJISHKU TIPEAMETOB
MaTepuaibHON KYJIbTYPhl PEAKOB
YeJloBeKa

5.5 | OCHOBHBIE CTAAUH OCHOBHBIE CTaIMU AHTPONOT€HE3A. PackpeiBare cofepykaHue TEPMUHOB U

AHTPOIIOICHC3a

PanHue yenoBekooOpazHble 00€3bsHBbI
(MPOKOHCYJIbI) U PAHHUE MOHTUABI —
o0LIMe TPEeAKH YETOBEKOOOPA3HBIX
00€3bsIH U JIOACH. ABCTPATIONMUTEKN —
JNBYHOTHE MPEIKH JFOACH. YemoBek

MTOHSATHN: aBCTPAJIONUTEK, YeIOBEK
yMedbli, UenoBeK npsAaMOXOSLLINAN,
Yenosek refaenpOeprekuii, Uemoek
HEAHAEPTAIBCKUIM, KPOMaHbOHETI,
JICHUCOBCKMI YEJIOBEK, YeTOBEK
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YMEJIbIH, IEPBLIE U3TOTOBJICHUS
opyauii Tpyaa. Yenosek
MPAMOXOIAIINN U TIEPBBIA BBIXO
moaci 3a npenensl AQpuku. Yenosek
reienbOepreknii — oOIIMiA mpeIoK
HEaHIePTaIbCKOr0 YeJIOBEKa U
YeI0BEKa pazyMHOro. Yenosek
HEAHACPTAIBCKUI KaK B JIFOACH
XOJIOAHOr O KiimMara. HYenoBek
Pa3syMHBI COBPEMEHHOI'0 THIIA,
JICHUCOBCKHUI YEJIOBEK, OCBOCHHE
KOHTUHEHTOB 3a npeaeiaMu AQpuku.
[TaseoreneTrKa 1 najneoreHOMHKA.
JleMOHCTpanun

[oprpersl: JI. Jluku, . . Porunckuii,
M. M. I'epacumoB.

Tabauiibl ¥ cXeMBbL: « IBOKOIUOHHOE
JPEBO YETIOBEKAY, « ABCTPAIOIUATEKY,
«Yenosek ymenblity, «enosek
NPAMOXOAALININY, «/[€HUCOBCKUIA
YeoBEK Y, « Heannepraibiusiy,
«KpomanboH1bY, «IIpeaku yermoBeKay.
OO0opyaoBanme: MOACIA TOPCA
MPEAKOB YEIOBEKA, MYJISKA TIPEAMETOB
MaTEPUATIBHON KYJIBTYPBI IPEIKOB
YeJoBeKa

Pa3yMHBIN COBPEMEHHOIO THIIA,
[aJICOrEHETHKA.

XapakTepu3oBarb OCHOBHBIE CTAIUA
AHTPOIIOreHe3a.

BBIABIATE NPOrpECCUBHBIE YEPTHI,
MTOSIBUBIIMECA Y ITPEAKOB YETIOBEKA

Ha pa3HbIX CTAAUAX aHTPOIIOrEHE3A.
[IpuBOAMTE MPAUMEPBI IPEACTABUTENEH
OCHOBHBIX CTaIWI aHTPOIIOTEHE3A:
OITUCHIBATE UX AHTPOIIOMETPUYECKUE
JaHHBIE, 00pa3 KU3HU U OPYIUs TPYIa.
CpaBHUBATH NPEACTABUTENEH OCHOBHBIX
CTaJNi aHTPOIIOTEHE3A
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5.6 | OBomonus DBOJHOLUS COBPEMEHHOTO YETIOBEKA. PackpsIBarh coaep)KaHue TEPMUHOB U
COBPEMEHHOTO EctecTBeHHBII 0TOOP B MONYASUAX NOHSTHIA: MyTaLIMOHHBINA TTPOLIECC,
YeI0BEKa yenoBeka. MyTallMOHHBINA TPOLECC U noaMMOPPU3M, TOMYJISILIHOHHBIE

nomumop¢usM. [lonynsiuoHHbIe BOJIHBL, Apei(p TeHOB, MUTpaLus,

BOJIHBI, Apei(p TeHOB, MUTpalUs U «3(pdekT ocHOBATENSY .

«3(pdeKT ocHOBaTeNs» B MONYAAUUsAX | XapakTepu30BaTh PoJib ECTECTBEHHOIO

COBPEMEHHOI0 YEJIOBEKA. oT0O0pa B MONYJISILUSX COBPEMEHHOT O

JlemoHcTpanuu YEJIOBEKA.

Tabnuiel U cxemebl: «ITtanbl 3BOOLMA | OUeHUBaTh POJIb MYTALMOHHOTO

YEIJIOBEKA» nporecca, MOMmyJsIIMOHHBIX BOJIH,
nperia reHoB, MUrpanuu, «3pdexra
OCHOBATEJISA) B DBOJIIOLUA MTOMYJIALNI
COBPEMEHHOT0 YETIOBEKA.
[TpuBoaUTE MpUMEPHI (PAKTOPOB,
CHOCOOHBIX BBI3BATH MOMYJISLIMOHHBIE
BOJIHBI B 3BOJIFOLIMM COBPEMEHHOTO
YeJI0BEKa

5.7 | YUemoBeuecKue pachl. UYenoseueckue pacel. [Tonsatue o pace. | PackpeiBare cofepykaHue TEPMUHOB U

MeKIUCHUITHHAPHBIE
METOBI AHTPOIOJIOTHU

bosnbime pacel: eBponcongHas
(eBpasmiickasi), aBCTPaIO-HErPOUTHAS
(3KBaTOpHAIbHAs ), MOHTOJIOM THAS
(a3marcko-amepHuKaHckas ). Bpems u
MYTH PaccesiCHUsl YEJIOBEKa 110
wiaHetre. EAMHCTBO YEI0BEYECKUX pac.
Hay4Hasi HECOCTOSATENLHOCTL Pacu3Ma.
[TprcrnocoONeHHOCTh YENOBEKA

K Pa3HbIM YCIIOBHSIM OKPY>KatOLIEH

IIOHATHI: paca, paCOT€HE3, PaCHU3M,
COLMAIBHBIA JAPBUHU3M.
XapakTepru30oBaTh MPU3HAKK OOJBIINX
pac 4eJIOBEKA: €BPOITEOUTHON
(eBpa3miickoii ), aBCTPaIO-HET POUTHOM
(9KBaTOPUAILHOM ), MOHTOJTIOMAHOM
(a3UaTCKO-aMEPUKAHCKOM ).

BBISBIIATE PUYXHBI BO3HUKHOBEHHUS
YEJIOBEYECKUX pac.
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cpeasl. BausiHue reorpaduueckoi
cpeasl ¥ Apeiida reHoB

Ha MOP(ONOTUI0 U PU3NOJIOTHIO
YEJIOBEKA.

MexaucuunIMHapHbIE METOTbI

B (pr3rueckoil (OMOIOruyeCcKoi)
AHTPOMOJIOTHXA. DBOJIFOLIMOHHAS
AHTPOMOJIOTHS U MAJICOAHT PONIOJIOTHS
YEJIOBEYECKUX ITOIYJIALIH.
buoconmanbHele UCCIEA0BAHNS
pUpoabl yenoBeka. MccnenoBanue
KO3BOJIOLUU OMOJIOTHYECKOTO U
COLIMATIBHOTO B YEJIOBEKE.
JleMOHCTpanun

Tabnuikl 1 cxemepl: «Pacel 4eIoBEKaY.
IIpakTnuyeckas padora

«M3yueHune S3KOMOrMYECKUX aaanTaluii
YEJIOBEKA»

[IpuBOAMTE MPAUMEPHI aNANITUBHBIX
[IPU3HAKOB Y IIPEACTaBUTEIIEN
YEJIOBEYECKUX Pac.

[IpuBOAUTE CBUAECTENBCTBA €AUHCTBA
IIPOUCXOXKIECHUS YEIIOBEUECKHX Pac.
ConocTaByATh ANANTUBHBIE TUITBI
JIFOJIEN € PACOBBIMU ITPU3HAKAMMH.
JIoKa3bIBaTh HAYYHYIO
HECOCTOATEIBHOCTE pacu3Ma

Hroro yacos 1o teme 10
6 | Tema «IKo/10rusi — HAYKA 0 B3aHMOOTHOIICHUSIX OPTAHU3MOB U HAIOPraHU3MEHHbBIX CHCTEM € OKPY KAKOIIEeH
cpenoin
6.1 | 3apoxnenue u 1 3apOoKICHUE U PA3BUTHE SKOJIOTUU PackpsIBarh coaep)KaHue TEPMUHOB U

Pa3BUTHUC SKOJIOTHUH

B Tpyaax A. ['ymbonbara, K.®. Pynbe,
H.A. Cesepuosa, 3. ['ekkens,

A. Tencmm, B.H. CykauéBa. Paznenst u
3aaa4u SKooruu. CBsA3b HKOJIOTUA

C IPYTUMH HAYKaMHU.

TTOHATHI: KOOI, ayTIKOJIOT U,
CUHAKOJIOTHS, DKOJIOTHsI COOOLIECTB U
3KOCUCTEM, JKOJIOTUSL BUIOB U

MO JISLIUHA.

XapakTepu3oBarb OCHOBHBIC HTAllbI
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JleMOHCTpanun

[Toprpetel: A. I'ymO0onbAT,

K. @. Pynee, H. A. CeBepros,

. I'exkenb, A. Tencnu, B. H. Cykaués.
TaOauiel U cXeMbL: «Pa3aensl
SKOJIOTHI

3apOKACHUS 1 Pa3BUTHUS DKOJIOTHUH KaK
HAYKH.

[TpuBOAUTE MPUMEPBI OOBEKTOB
M3YYCHUS DKOJIOTUH.

HaseiBaTe OCHOBHBIE 3a7a4H, CTOSIIHE
nepesa y4€HbIMU-3KOJIOTraMu.
YcranaBIuBaTh B3aUMOCBS3b SKOJIOTHH
C IPYrUMH HayKaMH

6.2

MeToabl 3KOJIOTHM.
3HaucHue
HKOJIOTHYECKUX
3HAHUH JJIS YEIT0BEKA

Meroasl 3konorud. [lonesbie
HAOMOIEHUS. DKCIIEPUMEHTBI

B DKOJIOTMH: TIPUPOIHBIE U
nabopatopHbie. MoaenupoBaHue
B DKOJIOTMU. MOHUTOPUHT
OKPY)KAFOIIENA CPEIBI.: JTOKAIBHBIM,
PErMOHAJIbHBIN U TTOOATbHBIH.
3HAYEHUE SKOJIOTHYECCKUX 3HAHUI
JUTSI YETIOBEKA. DKOJIOTHYECKOE
MUPOBO33PEHUE KaK OCHOBA CBA3EH
YEJIOBEYECTBA ¢ MPUPOIOH.
DopMUPOBAHUE FKOJTOTMYECKON
KYJBTYPBI U 3KOJIOTMYECKOM
IPaMOTHOCTH HACEJICHUS.
JleMOHCTpanun

Tabauiel U cXeMbl «MeToabl
3KOJOrum», «Cxema MOHUTOPUHTA
OKPYIKAFOILENA CPEIBIY.

PackpbIBaTh cofepKaHue TEPMUHOB U
TIOHATHUHN: TIOJICBLIC HAOIIOACHUS,
MOHHMTOPHAHI OKPYKAIOIIEN CPEEL,
MOJACTMPOBAHUE, DKCIIEPUMEHT,
MPOrHO3UPOBAHME.

XapakTepu3oBaTh METOIbI SKOJIOTHH.
[TpuBOANTE MPUMEPHI TIOJECBBIX
HAOJIFOACHUI B DKOJIOTHH.

BbIsIBIIATE 0COOCHHOCTH MOHUTOPUHTA
OKPY)KArOILIEH CPEIBl KaK METOIA
AKOJIOTHYECKUX MCCIICTOBAHU.
OOOCHOBBIBATH 3HAYCHUE
AKCIIEPUMEHTOB B SKOJIOTHYECKUX
UCCIICIOBAHUSIX.

CpaBHMBaTh JJAOOPATOPHBIE U
MPUPOIHBIC SIKCIIEPUMEHTHI KaK METO/IbI
AKOJIOTMYECKUX MCCIICTOBAHUH.
OneHuBarh 3HAYCHUE MPOTHO3UPOBAHUS
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JlaGoparopHnas paGora
«M3yueHne MeTOI0B SKOJIOTHUYECKUX

KaK METOIa DKOJOTHYECKUX
NCCIICIOBAHNN.

UCCIIEJOBAHUI) OOG0CHOBBIBaTh HEOOXOAMMOCTh
OKOJIOTHYECKUX 3HAHUN
JUISL COBPEMEHHOTO YEJIOBEKA
Hroro yacos 1o teme 3
7 | Tema «Opranu3msl U cpeaa oOMTAHUS»
7.1 | Dxomoruyeckue 1 OKonoruueckue (pakropsl v PackpsIBarh COAECP)KaHUE TEPMUHOB U
(haxTopsI 3aKOHOMEPHOCTH UX JEUCTBHS. NOHSTHIA: SKOJIOTHYECKANA (PaKkTop,

Kitaccudukanus 3KoI0rnueckux
(hakTOpoB: aOMOTHYECKUE,
OMOTHYECKHE, aHTPONOreHHbIe. O0mue
3aKOHOMEPHOCTH JACHUCTBUS
skonornueckux gaxtopos. [IpaBuiio
muaumyMma (K. [npenrens,

1O. JIn6ux). TonepaHTHOCTS.
OBpUOMOHTHBIC U CTEHOOUOHTHBIE
OpraHu3Mbl.

JleMOHCcTpanun

Tabnuiibl U cXeMbl: «IKOTOTUUECKUE
(haxTOpBD».

OGopynoBanue: repdapuu u
KOJIIEKIIMM PACTEHUN U 5KUBOTHBIX,
OPUCTOCOOJIEHHBIX K BIUSHUIO
PA3IMYHBIX KOJTOTMUECKUX
(hakTopoB

OMOJIOTHYECKUNA ONITHUMYM,
OrPaHUYMBAKOLINHA (JTUMUTHPYOLIAN )
(bakrop.

KnaccupuumnpoBars 3K0J0rMYECKHE
(aKTOpbI MO pa3HbIM OCHOBAHUSIM.
XapakTepu3oBarh 001IH1e
3aKOHOMEPHOCTH JCUCTBUS
AKOJIOTMYECKUX (PAKTOPOB.
OOO0CHOBBIBATH ACHCTBHE 3aKOHA
ONTUMYMa U 3aKOHA OTPaHUYUBAIOIIETO
(dakropa.

[IpuBOAUTE IPUMEDBL:
WTIOCTPUPYIOIIUE ACHCTBAE MPaBUiia
MUHUMYMa, OrPaH YU BAOILETO
(akropa, IBpUOMOHTHBIX U
CTE€HOOMOHTHBIX OPraHU3MOB

127



DenepanbHas pabouast mporpamma | buonorust. 10—11 xnaccsl (yriayOn€éHHBIH YPOBEHB)

7.2

AOunoTtnueckue
(axTopsl. CBeET Kak
SKOJIOTHYECCKU I
(bakrop

AbGuornueckue pakTopel. CBET Kak
sKosornueckuii (pakrop. Jlericteue
Pa3HBIX YYACTKOB COJIHEYHOIO CIEKTPA
HA OPraHU3MBbl. DKOJIOTHYECKHE
IPYIIBI PACTEHUH W )KUBOTHBIX

10 OTHOLICHHIO K CBETY. CHTHAIbHAS
ponb cBeTa. POTONEPHOAN3M.
JleMOHCTpanun

Tabauikl v cxembl: «CBETOBOM
CHEKTP», « IKOTOTMYECKUE TPYIIIBI
YKUBOTHBIX MO OTHOLICHHIO K CBETY.
OGopynoBanmue: repbapuu
CBETOMHOOMBBIX, TCHETFOOUBBIX U
TEHEBBIHOCJIMBBIX PACTCHUH;
CBETOIIOOMBEIC, TCHEMIOONBBIC 1
TE€HEBBIHOCJIMBBIE KOMHATHBIE
pacTeHusl.

JlaGoparopHas padora
«BrIssBNEHHE TPUCTTIOCOOTEHMIA
OPraHu3MOB K BIIUSIHUIO CBETA»

PackpbiBaTh coiepskaHue TEPMUHOB
NOHATHIA: CBET, (POTOMEPHOTU3M.
XapakTepu3oBaTh ACHCTBUE CBETA KaK
3KOJIOTMUYECKOTO (PaKTopa.
CpaBHMBATh ICHCTBUE Pa3HBIX
Y4YaCTKOB COJTHEUHOTO CMEKTpa

HA OpraHU3MBlI.

BbIsiBIIATE 0COOEHHOCTH CTPOCHUS U
KU3HENEATEbHOCTH PACTEHUI pa3HbIX
AKOJIOTMYECKUX TPYIII MO OTHOLIEHUIO
K CBETY (CBETOFOOUBBIC, TEHETFOOHbuin
TEHEBBIHOCJIUBBIE).

[TpuBOAUTH MPUMEPHI PACTECHUH pa3H
AKOJIOTMYECKUX TPYIII MO OTHOLIEHUIO
K CBETY.

BbIsiBIIATE 0COOEHHOCTH CTPOCHUS U
YKU3HEACATETLHOCTH YKMBOTHBIX Pa3H
AKOJIOTMYECKUX TPYIII MO OTHOLIEHUIO
K CBETY (JTHEBHBIE, CYMEPEUHBIE,
HOYHBIE).

[TpuBOANTE MPUMEPHI JKUBOTHBIX
Pa3HBIX SKOJOTMYECKUX TPYIII

M0 OTHOILIEHUIO K CBETY.
OOO0CHOBBIBATH 3HAUCHUE
¢doTonepuoan3Ma B 5KM3HU OPraHU3MOB
U JIJ15l IPAKTUKK CENbCKOTO

X035 CTBA
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7.3

AbuoTnyeckue
(axTOpHI.
Temmeparypa Kax
OKOJIOTHYECKUN

(axTop

Temneparypa Kak 3K0JIOrM4eCKA
¢axTop. [elicTBre TeMneparypbl

Ha Opranu3msbl. [IoAKuUIOTEPMHBIE U
TOMOMOTEPMHBIE OPraHU3MBL.
OBPUTEPMHBIE U CTEHOTEPMHBIE
OPraHHU3MBl.

JleMOHCTpanun

Tabnuuel 1 cxembl: « TemTOKPOBHBIE
YKUBOTHBIE)», « XOJIOJHOKPOBHBIE
YKUBOTHBICY.

OoGopynoBanue: repdapuu u
KOJIJICKIIUH TEIJIOIFOOUBBIX,
3UMOCTOMKHX, MOPO30YCTONYHABBIX
pacTeHuil; uyyena MTULl U 3BEPEN.
JlaGoparopHas padora
«BrIssBNEHHE TPUCTTIOCOOTEHMIA
OPraHU3MOB K BJIMSIHUIO TEMITEPATYPhD)

PackpsiBarh cOECpKaHUE TEPMUHOB
MOHATHI. TEMIIEPATYPA,
NOWKUIIOTEPMHBIE (XOJIOAHOKPOBHBIL
rOMOHOTEPMHBIE (TEMUIOKPOBHBIC)
OpraHu3Mbl, aHAOM03, SBPUTEPMHBIC
OPraHU3Mbl, CTCHOTEPMHBIE OPraHu3!
TEPMOPETYJIISALHSL.

XapakTepu3oBarb ACUCTBUE
TEMIIEPATYPhl HA OPTaHU3MBI.
BBISBISATE 0OCOOEHHOCTH CTPOEHUS U
YKU3HEIEATENIbHOCTH MOMKUIIOTE PMHBIX
(XOJTOTHOKPOBHBIX ) 1 TOMOHOTEPMHBIX
(TEMJIOKPOBHBIX ) YKUBOTHBIX.
[TpuBOAUTH MPUMEPHI MOMKUIIOTEPMHBIX
(XOJTOTHOKPOBHBIX ) 1 TOMOHOTEPMHBIX
(TEMJIOKPOBHBIX ) YKUBOTHBIX.
BBISBISATE 0OCOOEHHOCTH CTPOEHUS U
YKU3HEACATETbHOCTH TETUTOIFOOUBBIX,
3UMOCTOMKHX, MOPO30YCTONYHUBBIX
pacTeHui.

[TprBOANTE MPUMEPHI TEMTOTOOUBBIX,
3UMOCTOMKHX, MOPO30YCTONYHUBBIX
pacTeHui.

[TprBOANTE MPUMEPHI SBPUTEPMHBIX 1
CTEHOTEPMHBIX OPraHU3MOB.
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7.4 | Abnotrueckue Brna)xHOCTh KaK 3KOJIOrHYECKH I PackpeiBare cofepykaHue TEPMUHOB U
(paxTopel. BnaxxHoCTh ¢axtop. [Ipucnocobnenust pacTeHmii NOHSTHIA: BI&KHOCTh, TUAPOQUTHI,
KaK 3KOJIOTHYECKU I K MMOAJIEP’KAHUI0 BOJAHOTO OajaHca. rUrpo(uThL, ME30(UTHI, KCEPOPHUTHI,
(axTo Knaccudukanus pactenuit YKUBOTHBIE. BOJHBIC, TIOJYBOIHBIE,

10 OTHOLLIEHHUIO K BOJIE. Ha3eMHBIE.
[TprcnocoOneHnst S KUBOTHBIX XapakTepu3oBarb ACHCTBHAE BIIAJKHOCTH
K U3MEHEHUIO BOJHOTO PEXUMA. KaK 3KOJIOTMYECKOro (hakropa.
JleMOHCTpanun BBISBIATE OCOOEHHOCTH CTPOCHHS U
Tabnuiel 1 cxembl: «OU3NOTIOTMYECKUE | )KU3HEAEATEIBHOCTH PACTEHUIA pa3HbIX
aJanTaluy >KUBOTHBIX). 3KOJIOTMYECKUX I'PYIII 110 OTHOLIEHUIO
Oo0opynoBanue: repdapun pacTCHHUM, | K BOJE.
OTHOCSIIIMXCS K TUTPoUTaM, [TpuBOAMTH MPUMEPHI PACTEHUI PA3HBIX
KkcepouTam, Me30uTaM, KOMHATHBIE | SKOJIOTMYECKUX TPYIII [0 OTHOIIEHUIO
pacTeHHsl TaHHBIX TPYIIIL. K BOJIE.
JlaGoparopHnas paGora BoIsSBAsSTE aHATOMUYECKHE U
«AHAaTOMHYECKHE OCOOECHHOCTH (pU3nONOrnYeCcKre MPUCIOCOOIEHUS
pacTeHuii U3 pa3HbIX MECT OOMTAHUS» | KUBOTHBIX K U3BMEHEHUIO BOJAHOIO
peKumMa.
[IpuBOAATH MPUMEPHI BOAHBIX,
MOJIYBOJAHBIX U HA3EMHBIX YKUBOTHBIX
7.5 | Cpenpl oOuTaHus Cpenbl 0OMTaHWsI OPraHU3MOB: BOJIHAsA, | PacKpbIBaTh COAEP)KaHUE TEPMUHA

OpPraH13MoOB

HA3€MHO-BO31YIIIHAS, TOYBEHHAS,
rITyOMHHAS OAMOYBEHHAS,
BHYTpHOpPraHu3MeHHas. Gu3nKo-
XUMUYECKUE OCOOEHHOCTH CPEN
OOWTaHMs OPraHU3MOB.

«cpena OOuTaHUs.

XapakTepu3oBaTh 0COOEHHOCTH
BOJIHOM, HA3€MHO-BO3AYIIIHOM,
MOYBEHHOM, NTYOMHHO MOANOYBEHHON 1
BHYTPUOPraHU3MEHHOM Cpeji OOUTaHUSI.
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[TpucnocoOneHust OpraHu3MOB K KU3HU
B Pa3HBIX CPENax.

JleMOHCTpanun

Tabnuiel u cxembl: «Cpeabl OOUTaHUs
OpPraHu3MOB.

OO0opynoBanue: KOJUICKIIAH
JKUBOTHBIX, OOMTAIOIINX B Pa3HBIX
cpenax

CpaBHHBaTh PU3NKO-XUMHUUYECKUE
YCJIOBUSI PA3HBIX CPEN OOUTAHUSI.
BBISBIATE 4epTHI TPUCITOCOOIEHHOCTH
OpPraHu3MOB K OOMTAHHIO B BOJHOM,
HA3€MHO-BO3YIIIHON, IIOYBEHHOM,
BHYTPAOPraHU3MEHHOM cpeax
oOuTaHusl.

[TpuBOAUTH MPUMEPHI OPraHU3MOB,
OOMTAKOIIMX B PA3HBIX Cpelax

7.6 | buonornueckue buonornueckue putMbl. BHEIHWE U PackpeiBarh coaeprkaHue NOHATHAS
PUTMBL BHYTPEHHHE pUTMBbI. CYTOUYHBIE U «OMONOTNYECKUE PUTMBDY.

TOJMYHBIE PUTMBL. XapakTepu3oBaTb 0COOCHHOCTH
[TprcrnocoOaeHHOCTh OPraHu3MOB K BHEIIIHUX, BHYTPEHHUX, CYTOYHBIX U
CE30HHBIM U3MEHEHUAM YCIIOBH TOAMYHBIX OMOTOrHYECKAX PUTMOB.
JKA3HU. [IpuBOAUTE MPUMEPBI TPOSIBIICHUS
JleMoHCTpaun OMOJIOTHYECKAX PUTMOB Y Pa3HBIX
Tabnuiel v cxemel: «buoornueckue OPraHu3MOB.
PUTMBD). BBISBIATE 4epTHI TPUCITOCOOIEHHOCTH
OGopynoBanue: repdapun u OPraHU3MOB K CE30HHBIM M3MEHEHUSAM
KOJUIEKLIMH PACTEHUN U )KUBOTHBIX, YCIIOBHH JKU3HH.
o0nafarommx yepraMmu OnuceIBaTh CE30HHBIC SBJICHUS B )KM3HU
IPUCIIOCOOJIEHHOCTH K CE30HHBIM OpPraHu3MOB, PaCIPOCTPAHEHHBIX
M3MEHEHUAM YCIIOBUN JKU3HU B CBOE€l MECTHOCTH

7.7 | YKu3HeHHble GOPMBI JKvzHeHnHble GOPMBI OPraHU3MOB. PackpeiBarh coaepkanue MOHATHS

OpraH13MoB

[ToHsiTHE O )KU3HEHHOH (opME.
KvzHeHHbIE POPMBI PACTECHUI:
JEPEBbs, KYCTAPHUKH, KYCTAPHUYKH,

«KU3HEHHAs (pOpMa OPraHU3May.
BBISBISATE 0OCOOEHHOCTH CTPOEHUS U
YKU3HEACATEIbHOCTH PACTEHUI Pa3HbBIX
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MHOTOJIETHUE TPAaBbI, OHOJIETHUE
Tpaebl. JKU3HEHHBIE (DOPMBI )KUBOTHBIX:
TUAPOOUOHTHI, FEOOUOHTHI,
a3poOnOHTBL. OCOOEHHOCTH CTPOEHUS U
oOpa3a »KU3HH.

JleMOHCTpanun

Tabauibl v cxembl: «KU3HECHHBIE
(opmbI pacTeHniy, « Ku3HEHHBIE
(OPMBI KHUBOTHBIX).

OGopynoBanue: repdapun u
KOJIJIEKIMU PACTEHUH U >KHBOTHBIX
PA3IIMYHBIX )KU3HEHHBIX (POpPM

YKU3HEHHBIX (POPM.

[TprBOOUTE MPUMEPBI PACTEHUH PA3HBIX
YKU3HEHHBIX (POPM.

BBISBISATE 0COOEHHOCTH CTPOEHUS U
YKUHEAECATEIIbHOCTH KUBOTHBIX PA3HBIX
YKU3HEHHBIX (POPM.

[TpuBOAUTE MPUMEPBI KUBOTHBIX
Pa3HBIX YKU3HEHHBIX (OpM

7.8

buotnueckue GpakTopsl

buotnueckue paktopsl. Buas
OMOTUYECKUX B3aMMOICH CTBHIA:
KOHKYPEHIIUS, XUIHAYECTBO, CUMOUO3
u ero gopmsl. [lapazutusm,
KOOMEpaIusl, MyTyaau3M,
KOMMEHCAJTU3M (KBapTHUPAHTCTRO,
HaxJ1eOHnYECTBO). Herpoduueckue
B3aMMOJICHCTBHUS (TOMUYECKUE,
(dopuueckue, padpudeckue). 3Ha4EHUE
OMOTHYECKIUX B3aUMOJICHCTBIN TS
CYLLECTBOBAHUS OPraHU3MOB B CPElIe
obutanus. [[pUHIIMN KOHKYPEHTHOTO
WCKITFOUECHUSI.

JleMOHCTpanun

Tabauitbl ¥ cXeMBbL: « IKOCUCTEMA

PackpbIBaTh cofepKaHue TEPMUHOB U
MOHATUI: KOHKYPEHIIUS, XUIIHAYECTRO,
Mapa3uTHU3M, MyTyaJTu3M,
KOMMEHCAJIM3M, HETPOPUYECKHE
B3aNMOJICTICTBHSI.

XapakTepu30oBaTh BUAbI OMOTHUYECKHUX
B3aNMOJICICTBUI.

OOBACHATH CYIIHOCTh KOHKYPEHIINH,
XUIIHUYECTBA, Mapa3uTU3Ma,
MyTyajanu3Ma, KOMMEHCATU3Ma.
[TpuBOAUTH MPUMEPHI OPraHU3MOB,
YYaCTBYIOIIUX B OMOTHYECKUX
B3aMMOJICHCTBUSIX PA3HbIX THIIOB.
OneHuBarh 3HaUCHUE OMOTUYECKUX
B3aMMOJECMCTBUI IS CYIIIECTBOBAHUSA
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LIMPOKOJIUCTBEHHOTO JIECAY,
«DKOCHCTEMa XBOMHOIO JIecay,
«Llenu muTaHus, « XMIITHAYECTBOY,
«Ilapazutnsm», «KoHKYpeHLUSY,
«CumMOm03», « KoMMeHcaI3My.
OO0opynoBanue: KOJUICKIIAH
JKABOTHBIX, YYACTBYIOLIUX

B Pa3IMYHBIX OMOTUYECKHUX

OpPraHu3MOB B Cpelie OOMTAHHUSI.
OOOCHOBBIBATh ACHCTBUE MPUHLIMIIA
KOHKYPEHTHOT'O HCKIIFOUCHUSI

B3aUMOJICHCTBUAX
Hroro 4acos mo teme 9
8 Tema «IKoI0russ BUAOB U MOMYJIS NI
8.1 | Okonormueckue 3 DKOJIOTUYECKHAE XaPAKTEPUCTUKHI PackpsIBarh COAECPKaHUE TOHATHUS
XapaKTEPUCTUKHI nonyjsinuu. [lomysus kak KON YJISLIHAS.
MOMYJISIIUA ouonoruueckas cucrema. Pojib OngeHuBarh 3HaYCHUE HEOAHOPOTHOCTH

HEOJHOPOAHOCTH CPEIbL, (PU3NUECKUX
O0apbepoB U 0OCOOCHHOCTEH OMOJTOrUr
BUJIOB B (POPMHUPOBAHUH
[IPOCTPAHCTBEHHON CTPYKTYPEI
nomyJysinid. OCHOBHBIE MOKA3aTeNu
NOMYJISILAA: YUCIIEHHOCTb, TUIOTHOCT,
BO3pACTHAs ¥ TIOJIOBAst CTPYKTYPA,
POKIAEMOCTh, TPUPOCT, TEMI POCTA,
CMEPTHOCTbh, MUTPALUSL.
JleMOHCTpanun

Tabnuipl U cXeMbl: « DKOJTOTUYECKHUE
XapaKTEPUCTHKH MONYJISALAN,
«IIpocTpaHCcTBEHHAS CTPYKTYpA

cpeabl, pu3nYecKnx 0apbepoB U
0CcOOEHHOCTEN OMOIOrMH BUIOB

B (hOpMUPOBAHKM TPOCTPAHCTBEHHOM
CTPYKTYPHI O YJISALIHNA.

[TpuBOAMTH MPUMEPHI MO YJIALHAA
Pa3HBIX BUJIOB PACTCHHUI U JKUBOTHBIX.
XapakTepu3oBarb OCHOBHBIE
3KOIOrMYECKME TTOKA3ATENN
MOMYJISIUN: YACIIEHHOCTD, MJIOTHOCT,
BO3pAacTHas M NOJIOBAs CTPYKTYPA,
POXKAAEMOCTD, TPUPOCT, TEMI POCTA,
CMEPTHOCTB, MUTPALASIL.
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nonyJsuumy, «Bo3pacTHbIE TMPaMKIbI
MOMYJISA LA

8.2 | Dkonoruyeckas DKOJIOTUYECKAs CTPYKTYpa MONyJsituu. | PackpeiBarsk coaep:kanrie TEPMUHOB U
CTPYKTypa OneHKa YACIEHHOCTH MONYJISIUH. NOHSATHIA: TMHAMUKA TOMYJISLIH,
HOMYJISLIAH. JInHaMKKa MONyJsIul U €€ peryasiuus. | OMOTUYECKHI MOTEHIMAI MOMYJISALH,
JIiHaMKKa MOonyJsiuu buoTndeckuii moTeHIMan NONyJASAUMU. | KPUBBIC BELKABAHUS, (PAKTOPBI
U €€ perysuus MonenvpoBaHie TMHAMUKA CMEPTHOCTH, EMKOCTh CPETIBI.

nomyysinun. Kpuseie pocra OOBACHATH 3aKOHOMEPHOCTH

YUCIEHHOCTH nonyJisinuu. Kpussie pa3MeleHust 0coOeH MOMyIISILUK

BbDKHMBAHUSA. PErynsius YaCICHHOCTH | HA 3aHUMAEMON TEPPUTOPHUN.

NOMYJISILANA: poib (PaKTOPOB, OuenuBarh OMOTHYECKHN MOTCHIUAN

3aBHCSLIUX W HE 3aBUCALINX OT NOMYJISILAIA Pa3HbIX OPraHu3MOB.

TUIOTHOCTH. DKOJIOTUYECKUE CTPATETHHA | AHAJIM3APOBATh KPUBBIE POCTA

BUJOB (1- m K-cTparerun). YUCJIEHHOCTH TOMYJISALUN U KPUBBIE

JleMOHCTpaunu BbDKABAHUSI.

Tabnuiel 1 cxembl: «CKOPOCTh OOOCHOBBIBATh TPUYUHBI CAECPKIUBAHUS

3aCeNeHMsI TOBEPXHOCTH 3EMIIH OMOTMYECKOr0 MOTEHIIMANIA POCTa U

PA3IMYHBIMA OPraHU3MaM M1y OPAYMHBI BCTIBIIEK POKAACMOCTH
Y OTACTBHBIX OPraHU3MOB.
[lepeuncnare GpakTopsl CMEPTHOCTH,
PETYANPYIOLINE YUCIEHHOCTh
MOMYJISILAN PACTEHUIA U )KUBOTHBIX.
OnuceBaTh HKOJIOTUYECKUE CTPATETUI
BU/JIOB

8.3 | DKonoruveckas HUIIa [ToHsiTHEe 00 SKONOrMYECKON HUALLIE PackpsIBarh coaepKaHUE TEPMUHOB U

BUaa

Bu1a. Mectooburanne. MHOroMmepHas
MOJIEIIb DKOJIOTHYECKON HULLIA

MIOHATHUIN: SKOJIOTHYECKAs HUIIIA, BU/,
apeaJi, NHBA3HUsl.
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JLx. M. XaruuHcoHa. Pazmepsl
AKOJIOTHYECKON HUM. [loTeHImanbpHas
Y PEAJIM30BAHHAS HUIIIW.

Bun kak cucrema nonmynsiuuid. Apeasl
BUJIOB. BU/IbI M X 'KU3HCHHBIE
CTpaTreruu. DKOJOTHYECKUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH NTOBEJICHUS U
MUTPALMi )KUBOTHBIX. BHOOrn4yeckue
WHBA3UM YYKEPOIHBIX BUJOB.
JleMOHCTpanun

[Hoprper: JIxx. M. XarunHCOH.
Tabauibl 1 cxembl: «Mogenb
SKOJOTHYECKON HULIA

JIx. M. XaTunHCOHAY.
Oo6opynoBanue: repdapun pacTCHUIA,
KOJUTEKIINY KMBOTHBIX.
JlaGoparopHnas paGora
«ITpucnocoOneHus: CEMsIH pacTCHUIA

K PACCEIICHHUIOY

XapakTepu30Barb MHOIOMEPHYIO
MOJIEJIb SKOJIOTHYECKON HUIIA

JIx. M. XarunHcoHa.

[TpuBOIMTE MPUMEPBI SKOJOTHUYECKUX
HUII PA3HBIX BUJIOB PACTEHUNA H
>KMBOTHBIX.

BBISBIIATE OTJIMYME SKOJIOTMYECKOM
HHUIIN BUAA OT €70 MECTOOOUTAHUS.
["paduuecku nzoopaxkath
MHOTOMEPHYIO MOJAEIb SKOJIOTHYECKOM
HUIIHA JIJI PA3HBIX BUOB.

BoIsSBASTE IPUYXHBL pa3Tuyuii

B pa3Mepax dKOJIOTMYE€CKON HUIIIN

y Pa3HbIX BUJOB PACTEHUIN U JKUBOTHBIX.
AHQJIM3UPOBATH PUYUHBI U
MOCJICICTBUS CMEHBI SKOJIOTHYECKOM
HUILIHN

Hroro yacos 110 teme 9
9 | Tema «IKkoji0orust c000IECTB. IKOJIOT HYECKHE CHCTEMbI)
9.1 | CoolOmecTBO 1 CoobmiecTBa oprann3mMoB. bruoneHo3 u | PackpeiBaTh COAEP)KaHUE TEPMUHOB U
OpPraHu3MOB — €ro cTpykrypa. CBsizu MEXIY NOHATHIA: OMOLIEHO3, OUOTOII.
OMOLEHO3 OpraHu3MamMy B OMOLIEHO3E. XapakTepru3oBaTb OMOLEHO3 U €T0

JleMOHCTpanun
Tabnwuel 1 cxembl: «CTpyKTypa

CTPYKTYPbI: BUJIOBYIO,
MPOCTPAHCTBEHHYIO, TPOPUUECKYIO.
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OnoreHo3a», « JKocucTeMa
IIUPOKOJIMCTBEHHOTO JIECAY,
«IKOCHCTEMA XBOIWHOIO JIecay

[lepeyncnsaTh U IPUBOIAATE IPUMEPEI
CBS3€EW MEXIY OpraHu3MamMHu
B OMOLIEHO3€E

9.2

DKocucreMa

DKOCHCTEMA KaK OTKPBITAst CUCTEMA
(A.Jlx. Tencnm). OYHKITMOHATTLHBIE
OJIOKM OPraHu3MOB B HKOCHCTEME:
OPOAYUEHTHI, KOHCYMEHTHI,
penyueHTsl. Tpouyeckue ypoBHH.
Tpoduyeckue Lenu u CeTH.
AOunoTryeckue OJIOKH 3KOCUCTEM.
ITo4BBI ¥ MBI B OKOCUCTEMAX.
KpyroBopot BEHIECTB U MOTOK SHEPTUU
B DKOCHCTEME.

JleMOHCTpanun

[Hoprperel: B. H. Cykaués,

A. JIx. Tencnm.

Tabnuiel 1 cxembl: «OYHKIIMOHAIBHBIE
IPYIIBI OPTaHU3MOB B 3KOCHCTEMEY,
«KpyroBopot BEWIECTB B 3KOCHCTEMEY,
«Llenn nuTanus (macTOMIIHAS,
JETPUTHAS )».

Oo6opynoBanue: repdapun pacTCHUIA,
KOJIJIEKIIMM HACEKOMBIX;, Uy4elia MTHLL A
3BepeE

PackpeiBarh copepkaHle TEPMUHOB U
NOHSTHIA: SKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEYLICHTHI, TPOo(pruueckue
YPOBHHU, TpopuuecKue (MUILEBHIE) LIETH
U CETH.

Ha3zbiBaTh CTPYKTYpHBIE KOMIIOHEHTHI
3KOCUCTEMBI.

XapakTepu3oBarb PyHKIMU U
NPUBOAUTH MPUMEPHI OPraHU3MOB

B DKOCHCTEME HA OCHOBE MMCHOIIAXCS
3HAHUK O paCTCHUsX, rpudax,
OAaKTEpUSAX U KUBOTHBIX.

OnuceiBaTh KPYroBOPOT BEUIECTB U
NOTOK SHEPIHH B SKOCHUCTEME.
OOBACHATH POJIb OPraHU3MOB

B OMOJIOTMYECKOM KPYrOBOPOTE
BEIIECCTB U TOTOKE SHEPIHM.
[TprBOAUTE MPUMEPBI OPraHU3MOB,
3aHAMAIOIINX PA3HbIC YPOBHHU
TPOPUUECKUX MUPAMHUI.

COCTaBIIATH CXEMBI MIEPEHOCA BELIECTBA
Y SHEPrHH B SKOCUCTEMAX (LIETH
MUTaHUS).
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CpaBHI/IBaTB HaCT6I/IH_[HBIe H JCTPUTHEIC
OCny MUTaHuA

9.3 | DOkonmoruyeckue OCHOBHBIE ITOKA3ATENH SKOCUCTEMBI. PackpsIBarh cofep)KaHue TEPMUHOB U
U PAMHIbI buomacca n mpogykumsi. NOHSTHIA: MPOAYKIHMSL, Onomacca,
OKOJOrMYECKHAE MTUPAMHUIBI YUCEIL, SKOJIOTMYECKAs TUPAMHUIA.
OMOMACChl U SHEPIUU. XapakTepru30BaTh MPaBUsia
JleMOH cTpannu SKOJIOTUUYECKUX MUPAMU YUACEL,
Tabnuipl U cXembl: « IKOJTOTHYECKas OMOMACCHI U SHEPTUU.
NUPAMHAJIA YACETD, « IKOIOrHUecKast OOBACHATH MPUYMHBI PA3TAYNI
nupamuia OMOMacCh), B IPOAYKTUBHOCTH Y Pa3HBIX
«IKOJIOTHYECKas MUpaMua SHEPTUN» | SIKOCHUCTEM.
[TpuBOAUTE MPUMEPBI TPAKTAYECKOTO
NPUMEHEHHUS MTPABHJT YKOJIOTUYECKIX
NUPAMHU.
CpaBHuBaTh OMOMACCY U MPOTYKIIHEO
DKOCHCTEM CYIIA U MUPOBOro OKeaHa
9.4 | U3meHeHud Junamuxa sxocucmen. PackpeiBate cofep:kaHue TEPMUHOB U
coo0UIECTB — Kamacmpoguueckue nepecmpoiixu. NOHSATHIA: CYKIIECCHS, KIIMMAKCHOE
CYKIIECCU U Daykmyayuu. HanpasieHHbIE Co00UIECTBO, CYKIIECCHOHHBIN PsII.

3aKOHOMEPHBIE CMEHBI COOOIIECTB —
cykieccuu. [IepBuYHbIE U BTOPUUHBIE
CYKLIECCHU U UX MPUYMHBI.
AHTpONOreHHbIE BO3ACHCTBUS

Ha cykueccnu. KiimmakcHoe
coolmecTBo. buopaznoodpaszue u
NOJHOTA KPYrOBOPOTa BELIECTB —
OCHOBA YCTOWYMBOCTH COOOILIECTB.

XapakTepusoBarb CYKIECCUU:
[IEPBUYHBIE U BTOPUYHBIE, IPUBOIUTH
MX MPUMEPBI U HA3BIBATH PUYNHBI
CMEHBI COOOIIECTB.

CpaBHMBATh BPEMEHHBIE U KOPEHHBIE
OMOreoLEeHO03bl HA KOHKPETHBIX
IIpUMEpPaxX CBOEH MECTHOCTH.
MoaenupoBare pe3yJbTarsl mporecca
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JleMOHCTpanun

Tabnwupl 1 cxemel: «OOpazoBaHue
Oonotay, «llepBrudHas cykieccus,
«BoccTaHoBieHHE Jieca Mmocie noxapay

CMEHBI OMOTE€OIICHO30B M0 BIUSHUEM
AHTPONOreHHOro (hakTopa

9.5 |Ilpuponnsie [TpupoaHBIE SKOCUCTEMBL. PackpeiBaTh coaepxaHue TEPMUHOB U
3KOCUCTEMBI Ixocucmemvi 03¢p u pex. Ikocucmemsl | TOHATAN: (PUTOIITAHKTOH, 300TJIAHKTOH,
MOpeti U OKeaHo8. Dkocucmemsvl myHop, | SPYCHOCTb.
jlecos, cmeneil, NyCmuiib. XapakTepru30BaTh MPUPOIHBIC
JleMOH cTpanuu 3KOCUCTEMBI, KX OCHOBHBIE
Tabauibl ¥ cXeMBbL: « IKOCUCTEMA KOMITOHEHTHI (Ha TPUMEPE 03€pa,
HIMPOKOJIMCTBEHHOTO JIECAY, XBOWHOIO M IIMPOKOJIMCTBEHHOTO JIECA).
«IKOCUCTEMA XBOWHOIO JIECAY, OOBACHATH MPUYUHBI PA3ITAYHON
«IKOCHCTEMA 03EPay. OMOMacChl TPOAYLEHTOB U
OO0opynoBanme: akBapuyM KaK MOJCIIb | KOHCYMEHTOB B PAPOAHBIX
3KOCUCTEMBI. SKOCUCTEMAX.
IKCKypcHst « OKCKYpPCHsl B TAMWYHBIA | COCTABIISITh MACTOUIIHBIE W ICTPUTHBIC
OnoreoreHo3 (B 1yOpaBy, OCpe3HsIK, LENMU MUTAHUS TPUPOAHBIX SIKOCUCTEM.
€JIbHUK, HAa CYXOJOJIbHBINA WK [TpuBOAUTE MPUMEPBI OPraHU3MOB,
NOWMEHHBIH JIYT, 03€p0, O0I0TO)» BXO/ISIIIMX B COCTaB (PUTOMIIAHKTOHA,
300IUIaHKTOHA, OEHTOCA.
OOGOCHOBBIBATh POJIb IPYCHOCTH
B )KM3HU HA3EMHBIX SKOCHUCTEM.
CpaBHuBaTh OMOMACCY U MPOTYKIIMEO
BOJIHBIX U HA3€MHBIX 3KOCUCTEM
9.6 | AHTPOIIOTEHHBIE AHTPOIIOT€HHBIE 3KOCUCTEMBI. PackpeiBath cofepykaHue TEPMUHOB U
3KOCUCTEMBI Arposkocucrema. ArpoLeHo3. NOHSTHIA: arPO3KOCHCTEMA, arpoLEHO3,
(arpo3KOCHUCTEMBI ) Paznmuuns Mex1y aHTPONOTEHHBIMU U | MOHOKYJIBTYPA.
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MPUPOAHBIMHA 3KOCUCTEMAMH.
JleMOHCTpanun

Tabnuibl U CXEMBL: «ATPOLICHO3Y,
«Kpyrosopor BEIECTB U ITOTOK
SHEPIUH B arpoOLEHO3E».
OGopynoBanmue: repbapuu
KYJIBTYPHBIX U JUKOPACTYILHAX
pacTeHui.

IKCKypcHusi « IKCKYpCHst

B arpO3KOCUCTEMY (HA TIOJIE WIIH

B TEIIMYHOE XO3HCTBO)»

XapakTepu3oBarb OCHOBHBIE
KOMITOHEHTBI arpO3KOCUCTEMBI.
[IpuBOIMTE MPUMEPBI ArPOIKOCUCTEM.

CoCTaBIISITh EMTHA MUTAHUS arPOLIEHO3A.

OOGOCHOBBIBATh TPUYMHBI HU3KOM
YCTOHYMBOCTH ar pO3IKOCHCTEM.
CpaBHuBATh arpoO3KOCUCTEMBI U
[IPAPOAHBIE IKOCUCTEMEL.
Xapakrepu3oBarb poJib YEIOBEKa
B COXPAHECHUHN YCTONYNBOCTH
arpodKOCUCTEM

9.7

YpOOIKOCUCTEMBI.
DKOMOHUTOPUHT

Ypboskocuctembl. OCHOBHBIE
KOMITOHEHTbI YPOO3KOCUCTEM.
["oponckas ¢uopa u ¢payHa.

CuHaHTponu3anust TOPOACKON (GayHbI.

buomorndeckoe u X035 CTBEHHOE
3HAQYEHHUE arPOIKOCUCTEM U
yPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHMS
OCHOBHBIX B3aMOJIECNCTBUI
OPraHu3MOB B SKOCUCTEMAX.

Ponw kackaonozo s¢hgpexma u 81006-
20UPUKAMOPOS (KIH0UEBbIX GUO0B)

8 QYHKYUOHUPOBAHUU IKOCUCTEM.
[TepeHOC SHEPrur U BELLECTB MEKAY
CMEXHBIMHU YKOCUCTEMAMMU.

Y CTONYMBOCTH OPraHU3MOB,

PackpeiBath copepkaHle TEPMUHOB U
NOHATHIA: YPOOIKOCHCTEMA,
CUHAHTPOIMU3ALHMS, TOPOACKas (opa,
ropojackas payHa, SKOMOHUTOPHHT.
XapakTepusoBarb OCHOBHBIE
KOMIIOHEHTBI YPOO3IKOCUCTEM.
OnuceiBaTh OMOJOTHYECKOE U

X035 CTBEHHOE 3HAYCHHUE
yPOOIKOCHCTEM.

[TpuBOAUTH MPUMEPHI U OLIEHUBATH
COCTOSIHAE YPOOIKOCUCTEM CBOEH
MECTHOCTH.

BbIsIBIITE OCOOCHHOCTH TOPOJCKOM
(1opbl U GayHBI

CpaBHuBarh ypOOIKOCUCTEMBI U
OPUPOIHBIE IKOCHCTEMBI
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MOMYJISAUMA U SKOCUCTEM B YCIIOBUAX
€CTECTBEHHBIX U AHTPONOTEHHBIX
BO3ICHCTBUN.

Mexanusmor 6030€eiicmeust 3a2psA3HeH Ul
PasHbLX MUNO8 HA CYOOPAHUSMEHHOM,
OP2AHUIMEHHOM, NONYJIAYUOHHOM U
SKOCUCEMHOM YPOBHSX, OCHOBbL
9KOJ02UYECKO20 HOPMUPOBUAHUS
AHMPONOCEHHO20 BO30€TICMEUSI.
Metoa0s10rust MOHUTOPUHTA
€CTECTBEHHBIX U AHTPONOTEHHBIX
3KOCUCTEM.

JleMOHCTpanun

Tabnuuel u cxembl: «[IpuMepsl
yPOO3IKOCHCTEMY,

IIpakTnueckas padora

«M3yuyeHune u onucanue
yPOOIKOCUCTEMBDY.

JlaGoparopHas padora

«H3ydyeHne pazHo00Opa3ust MEJTKHX
MOYBEHHBIX WICHUCTOHOIMX B PA3HBIX
3KOCUCTEMAX)»

Hroro gacos mmo teme

12
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10

Tema «buocdepa — ri106a1bHAA IKOCHCTEM A

10.1

buocdepa. Crpykrypa
U cocTaB Ouocgepsl

2

buocdepa — oOmennanerapuas
o0onouka 3eMIH, T/I€ CYIIECTBYET HIT
CYILIECTBOBAJIA KU3Hb. Pa3Butre
npeacTaBiieHui 0 Ouocdepe B Tpyaax
2. 3rocca. Yuenne B.M. Bepranackoro
0 buochepe. Obnactu ouochepsl u €
coctag. JKuBoe BeniecTBo 6Mochepst u
€ro PyHKLHH.

JleMOHCTpanun

Iloprperel: B. M. BepHanckuid,

3. 3rocc.

Tabauiel 1 cxembl: «I'eocdepbl
3eminy, « DYHKIIUM KUBOTO BEIIECTBAY

PackpwiBath copepkaHrie TEPMUHOB U
NOHATHH: Onocdepa, >KMBOE BELIECTRO,
KOCHOE BEIIECTBO, OMOKOCHOE
BEIIESCTBO, OMOTCHHOE BEIIECTBO.
[TpuBoauTH (HOPMYIUPOBKH OCHOBHBIX
noyiookeHui yuenus B. M. BepHaackoro
0 buochepe.

XapakrepusoBark o0nactu 6uochepsl U
HX COCTaB, HA3bIBaTh 00JaCTH
pacrpoCcTpaHEHUsI )KUBOTO BEIIIECTBA

B 000J104Kax 3€MJIH U BBISIBIISATH
MPUYUHBI €70 PA3IMYHOTO
pacrpeneacHusl.

[Tepeuncnars GyHKIIUN SKUBOTO
BelecTBa Onocdepsl (razopas,
OKHMCITUTENIbHO-BOCCTAHOBUTEbHAS,
KOHIIEHTPALIMOHHAs, OMOXUMHUYECKAs ).
[TpuBOAMTE MPUMEPBI TPEOOPAZYIOLIETO
BO3JEUCTBHUA YKUBOT'O BELLIECTBA HA
ouochepy.

AHanu3upoBaTh M OIICHUBATh
OMOJIOTUYECKYIO UH(POopMaIito

0 MI00AJIbHBIX IKOJIOTHYECKUX
npobsieMax Ouocepbl, MOTy4aeM yIo

U3 Pa3HBIX HCTOYHUKOB.
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Ouenubars Bxnan B. M. Bepraackoro,
D. 3r0cca B CO3JaHUE YUCHUS
0 Ouochepe

10.2

3aKOHOMEPHOCTH
CYLIECTBOBAHHUS
ounocdepsi.
Kpyrosopotsl
BEIIICCTB

3aKOHOMEPHOCTH CYLIECTBOBAHUS
ounocdepbl. OcobeHHOCTH Onochepsl
KaK rI00aTbHOM SKOCUCTEMBI.
JIMHAMHAYECKOE PABHOBECUE

B Ouocdepe. KpyroBopoThl BEMIECTB U
OMOreOXMMHUYECKUE LUKIIBI (YTIIEPOA,
a30Ta). PUTMUYHOCTD SIBJICHUI

B Ouocdepe.

JleMOHCTpanun

Tabauiel 1 cxembl: «I'eocdepbl
3emmny, «DyHKIHUHA KABOTO
BEIIECTBAY,

«KpyroBopot a3oTa B mpupoey,
«KpyroBopor yriepoaa B mpupoae»,
«KpyroBopot kucimopoaa B mpupoae»,
«KpyroBopot Bojibl B IPUPOIEN

PackpwiBath copepkaHrie TEPMUHOB U
MOHSATHIA: TITI00aTbHAd DKOCHCTEMA,
JTMHAMUYECKOE PABHOBECHE,
KPYrOBOPOTHI BEIIIECTB,
OMOr€OXMMUYECKHUE [IUKITBL.
XapakTepu3oBaTh 0COOEHHOCTH
ounocdepsl Kak r1o0ANTbHON
3KOCUCTEMBI.

Onpenenste QyHKIMIO OMoCchHepsI

B 00ecrieueHn OMOr€HHOTO
KPYroBOpOTa BEUIECTB HA TJIAHETE.
XapakTepu3oBarb OCHOBHBIE
KPYrOBOPOTHI: BOJIbI, YIJIEPO/AA, a30Ta.
CpaBHuBaTh 0COOCHHOCTH KPYrOBOPOTA
Pa3IMYHBIX BEIECTB.

OueHuBare 3HaYEHUE KPYroBOpPOTa
BEILIECTB JJIsl CYUIECTBOBAHUS KU3HU
Ha 3eMJie.

OOBACHATH POJIb OPraHU3MOB

B OMOJIOTUYECKOM KPYTOBOPOTE
BEIIECTB.

BbISBIIATE TMHAMUYECKOE PABHOBECUE
ounocdepsi.
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[TpuBOANTE MPUMEPHI PUTMHUYHOCTH
SBJICHUN B Onochepe

10.3 | 3oHaNBHOCTH 2 3oHanbHOCTH Onochepsbl. [lonsTHE PackpeiBare cofepikaHue TEPMUHOB U
ounocdepbl. OCHOBHBIC 0 6rome. OCHOBHBIE OMOMBI CYIIN: NOHSTHIA: OMOMBI, TYHJIPA, XBOWHBIE
OMOMBI CYIIN. TYHIpPA, XBOHHBIE JIECA, CMEIIAHHBIE U | JIECA, CMELIAHHBIE Jieca,

Y CcTOHUYMBOCTD IMPOKOJIUCTBEHHBIE JIECA, CTEIIH, HIMPOKOJIMCTBEHHBIE JIECA, CTEIIH,
onochepsl CaBaHHBI, MYCTBIHU, TPOMMYECKHE JIECA, | CABAHHBI, TYCTBIHU, TPOIIMYECKHUE JIECA,
BBICOKOTOpbsl. KilMMar, pacTUTENbHBINA | BEICOKOTOPBSI.
Y SKMBOTHBI MHpP OMOMOB CYIIIN. [TokasbIBaTh HA KapTE U
Crpykrypa u (pyHKIMS 5KMBBIX CUCTEM, | XapPaKTEPU30BaTh OCHOBHBIE OMOMBI
OLIEHKA UX PECYPCHOTO MOTCHUMANA U | CYILIH.
onochepHbIX QYHKIIMIA. CpaBHuBaTh OCOOCHHOCTHU KJIMMaTa,
JleMOHCTpaunu NOYB, PACTUTEIIBHOTO U )KHBOTHOTO
Tabnwikl 1 cxembl: « OCHOBHBIE OMOMBI | MUPA Pa3HBIX OMOMOB CYIIN 3EMJIN.
cymmy, «Kimmmarndeckue nosica BBISBIATE NPUYMHBI 30HATLHOCTH
3emmmy, « Tynapay, « Taiiray, B Onocdepe
«CMeIIaHHBIN Jecy,
«1InpoKkOonMCTBEHHBIN JeCy, «CTENbY,
«CaBanHay, «ITyCcTbIHDY,
«Tpornmmueckuii necy.
OGopynoBanmue: repdapun pacTeHUi
pPa3HbIX OMOMOB; KOJUIEKIIMH KUBOTHBIX
Hroro yacos 1o teme 6
11 | Tema «UesioBeK 1 OKPY:KAWILNAS Cpeaa»
11.1 | Bo3neiicrBue 2 DKOJIOTUYECKHAE KPUSUCHI U UX PackpeiBare cofepikaHue TEPMUHOB

YeNoBeKa Ha Onocdepy

IPUYUHEL. BO3eicTBIE YEnoBeKa
Ha Onocdepy. 3arpsa3HEHUE BO3AYIIIHON

Y TIOHSITHH: aTMocdepa,
BEIIECTBA-3ar PZHUTEH,
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cpenbl. OxpaHa BO3yxa. 3arps3HEHUE
BOAHOM cpenbl. OXpaHa BOAHBIX
pecypcoB. Paszpymenune nouBsl. OxpaHa
[TOYBEHHBIX pecypcoB. M3meHenne
KJIMMATA.

JleMOHCTpanun

Tabnuiel U cXeMBbl: «3arps3HEHUE
atMocepb», «3arpsa3HEHHE
ruaApochepb», «3arpsa3HEHUE MTOUBBIY,
«ITapaukoBeIi 3pdexT

NAPHUKOBBIN 3P PEKT, «030HOBAs
JBIPA», KKACIOTHBIE TOKINY,
ruapocepa, 3BTpoduKanms BOJOEMOB,
MOYBA, PO3US MOYB, MECTULIMIBI,
OKOJIOTHYECKUN KPU3HC.
AHaM3APOBATE AHTPOINOTCHHBIE
(axTopsl BO3ACCTBUS HA Onochepy
(pOJTb YENOBEKA B MPUPOJIE) HA Pa3HBIX
3Tanax pa3BUTHS YEJIOBEYECKOTO
oO1ecrsa.

XapakTepu3oBarh rio0aabHbIC
3KOJIOTUYECKUE TPOOIIEMBI,

OCHOBHBIE UICTOYHUKH aTMOC(EPHBIX
3arpsA3HEHU N, SKOJIOTUYECKUE
MPOOJIEMBI, CBI3aHHBIC

C YBEJIMYECHUEM TPAHCIIOPTA

B KPYITHBIX TOPOJAX; 3BTPO(UKALHIO
BOJIOEMOB; TIOC/ICICTBUS 3arpsa3HCHUA
BOJI XMMUYECKHMH BEIIECTBAMH,
BO3JICHCTBUE YEJIOBEKA HA MOYBEHHBIN
MTOKPOB.

ApPryMEHTHPOBATH 3HAYEHUE
OKOJIOTHYECKNX 3HAHUN B PEILICHUHU
BOMPOCA O TIOJIEPIKAHUN YCTOUYHUBOF ™™
ounocdepsl
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11.2

AHTPOIIOr€HHOE
BO3JICHCTBUE

Ha PaCTUTEIBHBIA U
JKABOTHBII MUD.
Oxpana npupoasl

AHTPONIOTEHHOE BO3ICHCTBUE

Ha PACTUTEIBHBINA U YKUBOTHBIN MUDP.
OxpaHa paCTUTEIBHOTO U YKUBOTHOTO
Mupa. OCHOBHBIE TPUHLUITBI OXPAHBI
npupoasl. KpacHsie kauru. Ocodo
OXPaHsEMbIE IIPUPOHBIE TEPPUTOPUHA
(OOIIT). borannueckue caapl v
300JIOTMYECKUE TTAPKH.
JleMOHCTpanun

Tabawuel 1 cxemel: «Ocob0

OXPaHsEMbIE IPUPOIHBIE TEPPUTOPUI.

Oo6opynoBanmue: gororpadun
OXPaHSEMBbIX PACTECHUI U JKUBOTHBIX
KpacHoii kauru PO, KpacHoil kKHUTH
peruona

PackpsIBarh coaep)KaHue TEPMUHOB U
MOHATHI. COKpAIICHUE
OnopazHoo0pa3us, OXpaHa MPUPOIBL,
0c000 OXpaHsEMbIE PUPOIHBIE
teppuropun (OOIIT), boTannuecknii
call, 300JIOTHYECKUI ITapK.
XapakTepru30BaTh IJIAHETAPHYIO POJIb
pacTeHnii U JKUBOTHBIX.

[TpuBOANATH MPUMEPHI MPAMOTO U
KOCBEHHOI'0 BO3JICHCTBHS YETIOBEKA
Ha PACTUTEBLHBIA W JKUBOTHBIN

MUP.

XapakTepu30BaTh MPUHIUIIBL
«BcemMupHO# cTparernu OXpaHbl
MIPUPOABDY.

[lepeuncnare 0COOEHHOCTH PA3TMYHBIX
OOIIT.

[TpuBomuts mpumepsl OOILIT,
PACIONOKEHHBIX B CBOEH MECTHOCTH.
JIoKa3pIBaTh HA MPUMEPAX OMACHOCTh
COKpalIeHusl OMOJIOrMYECKOTrO
pazHooOpazus 3eMJu.

[TpuBOAUTH MPUMEPHI PEAKUX H
MaJIOYMCIICHHBIX BUIOB PACTCHUN U
JKUBOTHBIX CBOCH MECTHOCTH,
3aHeCEHHBIX B KpacHble KHUTH
pernoHoB 1 KpacHyro kHury PO
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11.3

PanuonanbHoe
MIPAPOIOIIOJIE30BAHIE
1 YCTOHYNBOE
pa3BUTHE

OCHOBHBIE PUHIUIBI YCTOHYABOTO
PA3BUTHS YETIOBEUECTBA U MPUPOABI.
PaumonaisHOE MPUPOIONOIB30BAHNE
Y COXPaHEHHE OMOIOTMYECKOTO
pazHooOpazus 3eMJu.

OO0mue 3akOHOMEPHOCTH
rI00aNbHBIX SKOJIOTMYECKUX
Kpu3nucoB. OCOOCHHOCTH
COBPEMEHHOIO KPU3UCA U €T0
BEPOSATHBIC MOCIIEACTBHSI.

PazButrie METOI0B MOHUTOPUHTA
PA3BUTHSI ONACHBIX TEXHOIEHHBIX
ITPOLIECCOB.

Cucmenmmvie ucciedo8aHus nepexood
K pecypcocbepecaiowyeii u
KOHKYPEHMOCNOCOOHOT dHepemuKe.
buonocuuecroe pasnoobpazue u
ouopecypcol. Hayuonanwhuie
ungopymayuonHsie Cucmembi,
obecneyusaloujue 0ocmyn

K uHGhopmayuu no cocmosnuio
OMOENbHBIX BUOOB U IKOCUCTEM.
Ocnogul dxopeabuiumayuy SKOCUCmem
u cnocobos bopvob

¢ buonospescoeHusMU.
Pexoncmpyxkyus Mopcrux u Hazemmuix
9KOCUCIEM.

PackpeiBate cofepykaHue TEPMUHOB U
ITOHATHI: PalUOHAIILHOE
[PUPOIAOIIOJIBE30BAHNE, YCTONYNBOE
pa3BUTHE, IPUPOIHBIE PECYPCHIL,
OKOJIOTHYECKUN CIIE.
XapakTepu30Barb OCHOBHBIE PAHIAIIBL
YCTOWYMBOIO Pa3BUTHUS YETIOBEYECTBA U
IIPUPOJIBIL.

OnuceIBaTh HEUCYEPITAEMBIE U
ycyepnaeMble PUPOIHBIE PECYPCHI,
MTOAYEPKUBAst OTHOCUTEJIBHOCTH
HEHUCYEPIIAEMOCTH PUPOIHBIX
PECYPCOB; XapakTepU30Barh MPOLECCHI
WX BOBHUKHOBEHUS U YCIIOBUS CPENBL,
NPUBOISIIAE K UX (POPMUPOBAHUIO.
PackpeiBarh nmpoGaeMbl palliOHATIBHOTO
[IPUPOAONIOJIB30BAHUA U HAXOAUTH NIyTH
WX PELLIECHUS
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JleMOHCTpanun
Tabaumel U cxembl: «Mojaemn
YIPaBISEMOTO MUPa»

Hroro 4acos nmo teme 6
PesepBHoOE Bpemst 8
OBLIEE KOJIMYECTBO 102
YACOB 110 ITPOT'PAMME
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