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1. Ilianupyemblie pe3yabTaThl OCBOCHHUSI y4e0OHOI0 MpeAMeTa
(0a3o0Bblii YPOBEHD)

buonorust  kak  yueOHBI  mpeaMeT  SABISETCS ~ HEOThEMJIEMOM  COCTAaBHOM  YacTbio
€CTECTBEHHOHAYYHOIr0 OOpa30BaHUS Ha BCEX YPOBHAX oOpa3oBaHus. MojaepHuzanusi 00pa3oBaHUs
IpelyCMaTPUBAET MOBBIIIEHNE OMOJIOrMYECKONM I'PaMOTHOCTH IMOApAcTaroulero nokosieHus. HesaBucumo
OT TOT0, KaKyl0 CIELHUAIbHOCTh BHIOEPYT B OYyAYIIEM BBITYCKHUKU IIKOJbI, UX KU3Hb Oy/eT Hepa3pbIBHO
cBsA3aHa c Ouonorueil. 310poBbE UEIOBEKA, €r0 Pa3BUTHE, KU3Hb M 370pOBbE OyAYIIMX NEeTeH, MUILA,
KOTOPYIO MBI 1M, BO3AYyX, KOTOPbIM MBI JABIIINM, Ta CpPella, B KOTOPOM MBI JKUBEM, - BCE 3TO OOBEKTHI
Ouonorumu.

3ajgauu, pemiaemMblie B npouecce 00yuyeHusi OMOJIOTMH B IIKOJI€:

e  (GopMHpPOBaHHME Yy IIKOJIBHUKOB €CTECTBEHHOHAyYHOI'O MMPOBO33PEHHs, OCHOBAaHHOI'O Ha
NOHMMAHHUU B3aUMOCBSI3U 3JIEMEHTOB JKMBOM M HEXHUBOW NPUPOJbI, OCO3HAHUHM YEJIOBEKAa KaK YacTU
IIPUPOJIBL, TPOLYKTA IBOJIIOLUH )KUBON IIPUPOJIBL;

L4 (I)OpMI/IpOBaHI/IC Yy HIKOJIBHUKOB 3KOJIOTUYCCKOI'O MBIINUICHUA W HABBIKOB 310pPOBOTO o6pa3a
KM3HHU HA OCHOBE YMECJIOI'0O BJIaJCHUA crocodamMu caMooOpraHm3ai XU3HCACATCIIBHOCTH,

e  pUOOpETeHHE IIKOJIHHHUKAMHU OIbITa Pa3HOOOpPA3HOM MPaKTHUYECKOW [1eATEeIbHOCTH, OIbITa
MO3HAHMSI ¥ CAMOTIO3HAHMS B TIPOLIECCE M3YUCHUS OKPYIKAIOIIETO MUPA;

L4 BOCIIUTAaHUE Fpa}KﬂaHCKOﬁ OTBCTCTBCHHOCTH U IPABOBOI'0 CaMOCO3HAaHUA, CAMOCTOATCIIBHOCTHU
W WHUIUATHUBHOCTU YYalIUXCA YCPE3 BKIIIOYCHHUEC HUX B MO3UTUBHYIO CO3HUAATCIBHYIO 3KOJIOTMYCCKYIO
JACATCIBHOCTD,

e  co3JaHWe  YCIOBHM  JI1  BO3MOXXHOCTH  OCO3HAHHOTO  BBIOOpa  MHIUBUAYATbHOU
00pa3zoBaTeIbHON TPaeKTOPHH, CIoCcOOCTBYIOMIEH MOCJICIYIOIIEMY npogeccruoHaTbHOMY
CaMOOIIPEACIICHUIO, B COOTBCTCTBUU C HWHAWBUAYAJIbHBIMHU HWHTCPCCAMU pe6eHKa )41 HOTpe6HOCTHMI/I
peruoHa.

CornacHo neficTByIoNEeMy yueOHOMY TUTaHy pabouast mporpamMma 6a3oBoro ypoBHs B 10-11 kimaccax
paccuMTaHa Ha U3y4CHHE MPeIMETa 2 Yaca B Hele 0 B KaxaoM kjacce (70 4 B 1o B KaXKI0M KJacce,
Bcero 140 yacoB).
YMK:
1) buomorus. OOGmas Owonorus. basoBeiii ypoBenb. 10 ki.: yueOnmk/ B.M. CuBormiasos,
N.b.Aradonona, E.T.3axaposa. — M.: [Ipoda, 2015

2) buomorusi. OO6mmas Ouonorus. basoselii ypoBedb. 11 ki.: yueOnmx/ B.M. CuBormiasos,
N.b.Aradonona, E.T.3axaposa. — M.: [Ipoda, 2015

3) Pabouast TeTpanp M ydammxcs K ydeOnuky «OOrmiast ouomorus. ba3oelit ypoBenb. 10 Kiy. -
M.: lpoda, 2015

4) Pabouas TeTpaab A ydamuxcs K yueOHuky «OOrmas ouonorus. ba3oeiii ypoBeHb. 11 KLy, -
M.: lpoda, 2015

5) DnekTpoHHOE MPUIIOKEHHE K yueOHUKY «O0miast 6uosorust. bazoBblii ypoBeHb. 10 Ki1.».

6) DekTpoHHOE MpHIoKEHHE K yueOHuKy «O01ast 6uosorus. ba3ossiii ypoBeHb. 11 Ki1.».

B pezynomame oceoenus Kypca ouonozuu
10 — 11 knaccoeé na 6azoeom ypoene
odyuarowuecs 0014cHbl

3HAThb

® OCHOBHBIE TOJIOKEHHUSI OMOJOTHYECKHX Teopuid (KJIeTO4Has, 3BOJIONMOHHAs Teopus Y.JlapBuHa);
yuenne B.W.Bepuanckoro o 6mocdepe; cymnocts 3akoHOB [.MeHens1, 3aKOHOMEPHOCTEH N3MEHYHUBOCTH;

e CTpOEHHE OMOJIOTHYECKUX 0OBEKTOB: KJIETKU; TEHOB U XPOMOCOM; BH/Ia U DKOCUCTEM (CTPYKTYpa);

® CYIIHOCTh ~ OMOJOTMYECKHX  TPOIECCOB:  pPa3MHOXEHHE,  OIUIOJOTBOPEHHE,  JeiicTBUE
UCKYCCTBEHHOTO M €CTECTBEHHOro 0TOOopa, (hopMupoBaHHE MPHUCIIOCOOIEHHOCTH, O0Opa30BaHUE BH[OB,
KpPYrOBOPOT BELIECTB U MPEBPALLEHUS SJHEPTUU B IKOCHCTEMAaX U Onocdepe;

® BKJIaJ BBIAAIOMIUXCA YYCHBIX B Pa3BUTHC OMOJIOTHYECKOH HAyKH,
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e OMOJIOTMYECKYIO TEPMUHOJIOTHUIO U CUMBOJIUKY;

O00BSACHATH. POJb OMOJIOTUM B (POPMUPOBAHUU HAYYHOTO MHUPOBO33PEHUS; BKJIAJ OWOJIOTHYECKUX
Teopuil B (HOpPMHUPOBAHHE COBPEMEHHOH €CTECTBEHHOHAYYHOM KapTHHBI MHpA; €IUHCTBO KHUBOW U
HEXUBOW TPUPOJIBI, POJCTBO >KUBBIX OPraHU3MOB; OTPHUIATEIHHOE BIUSHUE AaJIKOTOJISI, HUKOTHHA,
HAapKOTUYECKUX BEIIECTB Ha Pa3BUTHE 3apObIIIa YEJIOBEKA; BIUSHUE MYTareHOB Ha OPraHM3M 4YeJIOBEKa,
HKOJOTUYECKUX (DAaKTOPOB HA OPTaHWU3MBI; B3aWUMOCBSI3U OPTaHU3MOB M OKPYXKAIOWIEH CPEIbl; MPUUUHBI
HBOJIOLIMY, M3MEHSEMOCTH BHJIOB, HApPYIIECHUIH pa3BUTHUA OpPraHU3MOB, HACIEACTBEHHBIX 3a00JIeBaHUH,
MYyTaIi, yCTOMYMBOCTH U CMEHBI SKOCUCTEM; HEOOXOIUMOCTH COXPaHEHUSI MHOT000pa3usi BUIOB;

¢ pelIaTb J3JICMCHTAPHBIC OMOJIOrHYSCKHUE 3aa4u, COCTaBJIATh 3JICMCHTAPHBIC CXEMbI CKPCIINBAHUA
N CXEMBI IEPCHOCA BCIICCTB U DHCPIUU B SKOCUCTCMAX (I_ICHI/I HI/ITaHI/Iﬂ);

e ONIMCBIBATh 0C00€i BUOB 10 MOP(HOIOTHUECKOMY KPUTEPUIO;
¢ BBISIBJIATH MPUCIIOCOOJICHUS OpPraHU3MOB K Cpeae OOMTaHus, MCTOYHHKM MYTareHOB B
OKpYyXarolieu cpese (KOCBEHHO), aHTPOIIOT€HHbIE U3MEHEHHS B SKOCUCTEMAX CBOEH MECTHOCTH;

e CPaBHUBATh. OHOJOrMYECKHE OOBEKTHl (XMMUYECKUI COCTaB TeJl JKUBOM M HEKUBOM MPUPOJBL,
3apOJIBIIIM YEJIOBEKa M JIPYTUX MIIEKONUTAIOUIUX, NMPHUPOJHBIE 3KOCUCTEMbI U arpO3KOCUCTEMbI CBOEH
MECTHOCTH), TPOIeCChl (€CTECTBEHHbIN U UCKYCCTBEHHBII OTOOp, MOJIOBOE M OEcrosioe pa3MHOKEHUE) U
JieJ1aTh BBIBOJIBI HA OCHOBE CPAaBHEHMUS;

* AHAJIM3MPOBATH U OLIEHNUBATH PA3JIUYHbBIC TUIIOTE3bI CYLITHOCTH KM3HU, IPOUCXOKACHUS KU3HU U
YyeJloBeKa, TJI00ajbHbIe SKOJOTWYECKUE MpoOJIeMbl M IMYTH HX PEIHICHUS, MOCIEICTBUS COOCTBEHHOMN
JIESITENTLHOCTU B OKPYXAIOLIEH CpeNE;

® U3y4YaTb UBMCHCHHU B OKOCUCTEMAX Ha OMOJIOTUYECKUX MOACIIAX,

® HAXOAUTH HHPOPMALKIO O OHOJOTMYECKHX OOBEKTaX B Pa3IUYHBIX MCTOYHHMKAX (y4yeOHBIX
TEKCTaX, CIPAaBOYHHMKAX, HAYYHO-TIOMYJSPHBIX H3AHUSAX, KOMIIBIOTEPHBIX 0a3ax ITaHHBIX, pecypcax
WHTEepHET) U KPUTUYECKH €€ OLIEHUBATD;

Hpumemtmb NOJIYU€HHbIC 3HARUA HA NPAKMUKE:

e coOy0aTh Mepbl NMPO(UIAKTUKKA OTPABICHHNA, BHUPYCHBIX M APYrUX 3a00JEeBaHUM, CTPECCOB,
BPE/IHBIX MIPUBBIYEK (KypEHUE, aIKOTOJIM3M, HApKOMaHUsl ); MpaBuia MOBEACHUS B MPUPOIHOMN CpeIE;

e OKa3bIBaTh MEPBYIO MOMOIIU MPU MPOCTYAHBIX U APYTrUX 3a00JI€BaHUSAX, OTPABJICHUU MULICBBIMU
IPOJYKTaMH;

® OLICHUBATh OTHUYCCKUC ACIICKTbI HCKOTOPBIX I/ICCHGIIOBaHI/Iﬁ B o00nacth OHMOTEXHOJOTHH
(KJ'IOHI/IpOBaHI/IC, HCKYCCTBCHHOC OHJ'IOI[OTBOpeHI/IC).

2. ConeprxaHue MporpaMMbl Y4eOHOr 0 npeamera.
Buonorus. 10 kaacc.

1. Buonorus kak Hayka. MeToabl Hay4YHOro no3Hanus (4 4).
buonorust xak Hayka. MecTo OHOJOrMM B cucTeME€ HayK. 3Hauy€HUE OWOJIOTMH Ui MOHUMAaHMS
Hay4YHOH KapTuHbl Mupa. CBsi3p OMOJOIMYECKHX IUCHMIUIMH C JIPYTUMHU HaykKaMu (XUMUeH, (U3UKOMH,

MaTeMaThKoOu, reorpaduer, actpoHomueil u ap.). Mecrto kypca «OOmiass OHOJIOTHS» B CHUCTEME
€CTEeCTBEHHOHAYYHBIX TuctuIuinH. Llenu u 3amaqn kypcea.

JleMoHCcTpanusi MOPTPETOB YUEHBIX-OUOJIOTOB, CXeMbl «CBsSI3b OMOJIOTHY C IPYTUMH HaAYKaMu.
2. Knerka (23 4).
[Ipeamer, 3agaun U METOABI UCCIENOBAHUS COBPEMEHHOW IUTOJOTHH. 3HAYEHHE LIUTOJIOTHYECKUX

WCCTIEOBAHUH U IPYTUX OMOJIOTHUECKUX HAYK, MEAUIIMHBI, CETCKOTO X03sicTBA. VICTOpHSI OTKPBITHS U
n3y4deHus KieTKU. OCHOBHBIE MOJIOKEHUS KIIETOYHOU TEOPHH.



3Ha4yeHne KIETOYHOW TEOpHH [T pa3BuTHs Ononoruu. KieTka kak eIMHUIA pa3BUTHA, CTPYKTYpHas
1 GyHKIMOHATIbHAS €IUHUIIA )KUBOTO.

XUMHUYECKMH COCTaB KJIETKH. Bojga U Japyrue HEOpraHM4YecKue BeEllecTBa, HMX pOjb B
KU3HEICATEIBHOCTH KIeTKU. OpraHndyeckue BEIECTBA: YIJICBOIbI, OCNKH, JUMUABI, HYKICHHOBBIC
kucinotel, AT®, ux crtpoeHne U poib B KieTke. DepMEHTH, MX pOJb B PETYISUUA MPOIECCOB
KU3HEIEATEIIbHOCTH.

Crpoenue mpokapuoThyeckod kieTku. CTpoeHHe dyKapuoTHueckor KieTKd. (OCHOBHBIE
KOMIOHEHTHI KieTkh. CtpoeHne memOpaH. CTpoeHue U GyHKIUH s/ipa. XUMUYECKHH COCTaB M CTPOCHUE
xpomocoM. LluTorasma u OCHOBHBIE OpraHouabl. VX (yHKIIMU B KIIETKE.

OCOOEHHOCTH CTPOEHHsI KIETOK OakTepuif, IpuOOB, >KMBOTHBIX M pacTeHMid. Bupycsl u
Oakrepuodaru. Bupyc CITN1a.

JdeMoHcTpanus

e MUKPOIIPENapaToB KJIETOK PACTEHUN U KUBOTHBIX;

e MOJIEJIN KJIETKH;

e OTIBITOB, WILTIOCTPUPYIOIINX MPOIiecC OTOCHUHTE3A;

e moaenieid PHK u JIHK, pa3nuuHbIXx MONEKY U BUPYCHBIX YaCTHIL,
e CXEMBI MMyTel MeTaboIM3Ma B KIIETKE;

o MOJENU-anIInKand «CHHTE3 OENIKay.

JlabopaTtopHblie padoThI

CrtpoeHue DJYKapHOTHYECKUX (PaCTUTENBbHOHN, IKUBOTHOH, TpHOHOW) ¥ MPOKAPHUOTHUECKUX
(GakTepHABHBIX ) KIETOK.

Habmroienue mia3mMonusa 1 Ieria3Molin3a B KIETKaX dMUAePMHUCA JIYKa.

Habmronienue 3a ABM>KEHHEM IUTOIIa3Mbl B PACTUTENBHBIX KJIETKaX.

3. Opranusm (43 4).

MeTtadosu3m

OOMeH BelIecTB M MpPEBpallleHUs] YHEPruu B KieTke. KaTanmuTuueckuil xapakTep peaxiuii oOMeHa
BemiecTB. Ilnmactuueckuil u sHepretmueckuil oOMeH. OCHOBHBIE 3Talbl SHEPreTUYECKOro OOMeHa.
OTiinunTenbHble OCOOEHHOCTH IPOLIECCOB KJIETOYHOIO AbixaHus. CrocoObl MOTYy4EHHs] OPraHUYECKUX
BEIIECTB: aBTOTPOo(pbl U rerepoTpodsl. doTtocuHTe3, ero ¢aspl, KocMHUUECKas poyib B Ouocdepe.
XeMOCHHTE3 U ero 3HaueHue B obnocdepe.

buocunres 6enkoB. [lonstue o rene. JIHK — nucrounuk rererundeckoit nupopmanuu. I'eHeTnueckoi
KoA. Matpuunblii npuHIun OuocuHTe3a OenkoB. OOpasoBanme u-PHK mo marpune [IHK. Perymsanums
OmocuHTE3A.

[lonsatue o romeocTase, peryisius NpOIEeCCOB MPEBPALLEHHS BEIIECTB U SHEPTHH B KIIETKE.

PasMHo)KeHHe 1 HHANMBHAYAJbHOE Pa3BUTHE (OHTOIeHe3) OPraHUu3MOB

CamMoBocnpon3BeieHIE — BceoO11ee CBOMCTBO KUBOTr0. MUTO3 Kak OCHOBA OECTOJIOr0 pa3MHOKEHUS
¥ pOCTa MHOTOKJIETOUHBIX OPTaHU3MOB, €T0 (ha3bl U OMOJIOTHYECKOE 3HAUCHHE.

®dopmbl pa3MHOXKEHHUsI OpraHu3MoB. becronoe pa3MHokeHHe U ero Tumbl. [looBoe pa3MHOKEHUE.
Meiio3, ero Ouosnorumyeckoe 3HaueHue. Crepmarorene3. Oorenes. OrmionoTBopenue. OcoOeHHOCTH
OILIOIOTBOPEHUS y IIBETKOBBIX PACTEHUI. bruosornyeckoe 3Haue€HUE OMJIOJOTBOPEHHUS.

[loHaTHe MHIMBUYaIBLHOTO Pa3BUTHUS (OHTOT€HE3a) opraHu3MoB. Jlenenue, poct, nuddepeHunanus
KJIETOK, OpraHOTeHe3, pa3MHOKEHHe, CTapeHHue, cMepTb ocobeil. OHTorenes pacreHuil. OHTOreHe3
JKUBOTHBIX. B3anMoBnusiHIE YacTeil pa3BUBAIOLIETOCs 3apobiiia. BiusHue ¢hakTopoB BHEIIHEN Cpe/bl Ha
pa3BuTHE 3apojblmia. PocT M pa3sBUTHE OpraHM3Ma. YpPOBHU TPUCIOCOOJIEHUS OpraHusMa K
U3MEeHsomUMes ycioBusiM. CrapeHue U cMepTh opraHusma. Croenuduka OHTOreHe3a IpH Oecrosiom
pPa3MHOKEHHHU.

JeMoHcTpanusi TaONWIl, WUTIOCTPUPYIOMIMX BUIBI OECHOJOr0 ¥ TMOJOBOTO Pa3MHOXKEHUS,
AMOPHOHAILHOTO W TMOCTAMOPHOHAJIBLHOTO PA3BUTHs BBICIIMNX PACTEHUH, CXOJCTBO 3apOABIIIEH
MMO3BOHOYHBIX KUBOTHBIX, CXEM MUTO3a U MEHO03a.



OCHOBBI reHEeTHKH

Hctopust pa3BUTUS TEHETHUKU. 3aKOHOMEPHOCTH HAaclleJOBaHUS NPU3HAKOB, BBIABICHHBIE [
MenneneM. I'nbpunonornyeckuii MeToJ] U3y4eHHs HACIEICTBEHHOCTH. MOHOTMOpHUIHOE CKpelluBaHUE.
3aKOH JOMHHMpOBaHMs. 3akoH paciierieHus. [losHOe M HEMONHOE JTOMUHUpPOBAaHUE. 3aKOH YHUCTOTHI
ramMeT M ero LUTOJIOrMYeckoe 00OCHOBaHHE. MHOKECTBEHHbIE aJlIeNId. AHATU3UPYIOIIee CKpEelIUBaHuUE.
JurubpuiHoe M NOIUTHOPUIHOE CKpeUIMBaHWE. 3aKOH HE3aBHUCHUMOIo KoMOuHHpoBaHUs. DeHoTHN u
reHotull. [{urosornueckne OCHOBbI FTEHETUUECKHUX 3aKOHOB HACIIEIOBAHUS.

I'enetnueckoe onpeneneHue noja. I'eHeTHueckas CTpyKTypa MOJIOBBIX XpOMOCOM. ['oMoraMeTHbIi 1
retTeporaMeTHeli noJ. Hacnenosanne npu3HaKoB, CHEIIEHHBIX € ITOJIOM.

XpOoMOCOMHasl TEOpUsl HACIEICTBEHHOCTU. ['pynmbl cuemieHus: reHoB. CLENIEHHOE Hacjel0BaHUe
npusHakoB. 3akoH T. Moprana. [TonHOE 1 HEMOIHOE CLEIUIEHHE TEHOB. | eHEeTHUeCKHEe KapThl XpPOMOCOM.

l'enotun kak wLeJocTHas cucreMa. XpOMOCOMHas (siAepHas) W IUTOIUIa3MaTHYecKast
HACIIe/ICTBEHHOCTh. B3aummogeiicTBue ajjienpHbIX  (JOMUHUPOBAHHWE, HEMOJHOE JIOMHHUPOBAHHE,
KOJOMUHUPOBAaHHE M CBEPXJIOMUHHPOBAaHHE) U HEAUIENbHBIX (KOMIUIEMEHTApHOCTb, OJIHCTa3 U
HOJIMMEpPHsl) TeHOB B ONpeeseHnH npu3HakoB. [Tnefiorponus.

OcHoBHblE  (OpPMBI HM3MEHUYMBOCTH. | eHOTUNMYECKass W3MEHYMBOCTb. Mytanuu. [eHHble,
XpPOMOCOMHBIE M T€HOMHble MyTanuu. ComaTuueckue M TeHepaTuBHbIe MyTanuu. llomyneranbHele u
neTanbHble MyTanuu. llpuyuHBl M yacTOoTa MyTauMid, MyTareHHble (HaKTOpbl. DBOJIIOIUOHHAS POJIb
MYyTaLui.

KomOnHaTiBHass M3MEHUYMBOCTb. BO3HHMKHOBEHHME pa3iaM4YHBIX KOMOMHALMH T'€HOB M UX pOJb B
CO3/IaHUM TEHETHYECKOro pa3HooOpa3usi B Ipeneiax BHa. DBOJIOIUOHHOE 3HAYCHHE KOMOMHATUBHON
W3MEHUYUBOCTH. 3aKOH TOMOJIOTMYECKHX PAZIOB B HACIEACTBEHHON U3MEHYUBOCTH.

deHoTUNUYECKAs, WIM MOAM(DUKALMOHHAS, W3MEHYMBOCTb. PoNb yclnoBHMii BHEIIHEH cpeabl B
Pa3sBUTUU U TPOSIBICHUM NPHU3HAKOB U CBOWCTB. CTaTUCTHYECKHE 3aKOHOMEPHOCTH MOAM(UKALUOHHON
W3MEHUYUBOCTH. YTIPABIECHUE TOMUHUPOBAHUEM.

JdeMoHcTpanus

e MOJIeNIeH-allIUIMKalUi, WUTIOCTPUPYIOIINX 3aKOHbI HACJIECTBEHHOCTH, IIEPEKPECT XPOMOCOM;

® PC3YJIBTATOB OIIBITOB, ITIOKA3bIBAIOIIIUX BIMAHUC YCJIOBI/If/'I Cpcabl HA UBMCHUYMUBOCTb OPraHU3MOB,
e TepOapHbIX MaTEPHAIIOB, KOJUIEKIIMN, MYJIsKel THOPUIHBIX, HOJUILIOUIHBIX PACTCHUH.

JlabopaTtopHblie padoThI
N3yyenne M3MEHUYMBOCTU Yy PACTEHUN W KMUBOTHBIX, IIOCTPOCHHE BAPHUALIMOHHOTO Psifa U KPUBOM.
N3yuyenue heHOTUTIOB pacTCHHI.

IpakTnyeckas padora
Pentenue reHeTHUecKux 3a1ad.

T'eHeTnka 4yejl0oBEeKa

Meroapl UW3ydeHUs HACJICJCTBEHHOCTHM 4YeJIOBeKa. | €HETHYecKoe pa3HOoOOpa3ue YellOBeKa.
['eHeTHUECKHE HaHHBIE O MPOUCXOKIACHUM YElIOBEKa M YEJIOBEYECKMX pacax. XapakTep HacjeIOBaHUs
NPU3HAKOB y YesioBeKa. [ €HeTHYeCKHe OCHOBBI 370POBbS. BiiMsHHE Cpeibl Ha FEHETHYECKOE 370POBbE
yenoBeka. ['eHeTnueckue 6ose3Hu. ['eHOTHIT U 310poBbe ueoBeka. ['eHodon nomysiyu. COOTHOIICHHE
OMOJIOTHYECKOr0 W COLMAIBHOrO HacienoBanus. ConuaibHble NPOOIEMBbl TEHETUKH. OTHYESCKHE
npoOJIeMbl TEHHOW MHXKEHEpUH. | €eHETHUECKUI MPOTHO3 U MEIUKO-TEHETHYECKOE KOHCYIbTUPOBAHHE, MX
NpaKTHYEeCKOE 3HAUCHUE, 3a1aUd U NIEPCIICKTHBHI.

HEMOHCTpaHHﬂ XPOMOCOMHBIX aHOMAJIMH YE€JI0BEKa U UX q)eHOTI/IHI/ILIeCKI/Ie IMPOABJICHUS.

IIpakTHyeckas padora
CocraBieHne poJOCIOBHBIX.

OCHOBBI ceJIEKIINA U OMOTEXHOJIOTHH



3amauu M METONBI CENEKIMM. ['eHeTHMKa Kak HaydHash OCHOBA CEJIEKIIMM OpPraHM3MOB. McxoIHBbIH
Marepuan s cenekuuu. Yuenue H. M. BaBuioBa 0 LEHTpax NPOUCXOXKACHUS KYJIbTYPHBIX PACTCHUM.
[Topoma, copr, mramm. Cenekuuss pacTeHUHl M JKUBOTHBIX. VICKycCTBEHHBI OTOOp B CENEKIMH.
['uOpuau3anust kKak METOA B celeKuud. Tumbl ckpeniuBaHuid. llomumuouaus B CENEKIMH PacTEHUM.
JlocTrnkeHNs] COBPEMEHHON CENEKIUH.

Mukpoopranusmbl,  rpuObl, NPOKApUOTBl  Kak  OOBeKThl  OuorexHomoruu.  Cenekuus
MHUKPOOPTaHU3MOB, €€ 3HAa4YeHHE I MHKPOOMOJIOTHYECKON MPOMBIIIIEHHOCTH. MUKpOOHOI0rHyecKoe
MIPOM3BOJICTBO MHUIIEBBIX MPOAYKTOB, BATAMHUHOB, ()EPMEHTOB, JIEKAPCTB U T. 1. [I[po01eMbl 1 epCreKTUBBI
OMOTEXHOJIOTHH.

I'enHas 1 kJIeTOYHas! UH)KEHEPHs], €€ JOCTHXKEHUS U TIEPCIIEKTHUBBI.

JdeMoHcTpanus

e )KUBBIX PACTEHHI, repOapHBIX SK3EMIUIIPOB, MYJSDKeH, Tabmul, GoTtorpaduil, HILTIOCTPUPYIOLIUX
pe3yabTAThl CENEKIIMOHHOM padoTBhI;

e IOPTPETOB U3BECTHBIX CEJIEKIIMOHEPOB;

e CXEM, HJUTIOCTPUPYIOIIKUX METOBI MMOJIYUYCHUA HOBBIX COPTOB paCTCHI/II\/II " IOpOJ )KUBOTHBIX,

e Ta0JINILI, CXEM MUKPOOHOJIOrMYECKOT0 IPOU3BOICTBA, POAYKTOB MUKPOOHOIOTHYECKOTO CHHTE3A.

BuoJgorunsa. 11 kiaacc

1. Bux (45 4)

JBOJIIOLINOHHOE YYeHHe

CyIHOCTh SBOJIIOIMOHHOTO TMOAXOAAa M €ro METONOJIorHYeckoe 3HaueHue. OCHOBHBIE MPU3HAKH
OMOJIOTMYECKOW DBOJIIOIMU: aJJaTHBHOCTh, TOCTYNATEIbHBIA XapakTep, HCTOPUYHOCTh. (OCHOBHBIC
POOJIEMBI H METO/IBI BOTIOIMOHHOTO YUCHHSI, €T0 CHHTETHUECKUN XapaKTep.

OCHOBHBIE 3Tanbl Pa3BUTHS YBOJTIOLMOHHBIX UJIEH.

3HaueHue JaHHBIX JPYIMX HAyK JUIS JIOKA3aTelbCTBA OBOJIOIMUA OPraHWYEeCKOro MHpa.
KoMIuiekCHOCTh METOIOB M3YYEHUS SBOJIFOIIMOHHOTO MPOIIECcCca.

Bun. Kpurepun Buna. BumooOpazoBanue. [lonstue mukposBostonuu. [lomynsunoHHas CTpyKTypa
Buja. [lomymsanusi Kak DdIIEMEHTAapHAas OSBOJIIONMOHHAS eauHHIA. DakTopbl JBOJIIOIMUH M HX
XapaKTepUCTHUKA.

EctecTBeHHbIIl 0TOOp — ABIDKYIIAs W HAMPABISIONIAs CHJIA DBOJIONMH. [IpeNnochbulkd JTEHCTBHS
ecTecTBeHHOro 0TOOpa. HaciiencTBeHHasi reTeporeHHOCTh 0c00ei, OMOTHYeCKUi ToTeHIal U Ooprda 3a
cymectBoBanue. @Dopmbel 00prOBI 3a cymecTBoBaHWE. bopbba 3a cyliecTBOBaHME KaK OCHOBa
€CTECTBEHHOT'0 0TOOpa. Mexanmu3Mm, 00beKT u cdepa neictBust oroopa. OcHOBHBIE GopMbl 0TOOpa. Poib
€CTECTBEHHOT'0 0TOOPa B (POPMHUPOBAHUN HOBBIX CBOHCTB, IPU3HAKOB M HOBBIX BUJIOB.

Bo3HUKHOBEHHE ajanTallii ¥ UX OTHOCUTEIILHBIN XapakTep. B3anMonprcmnoco0IeHHOCTh BHIOB KaK
pe3yibTaT IEHCTBHSI €CTECTBEHHOTO 0TOOPA.

3HaueHnWe 3HAHUH O MHUKPOIBOJIIONUHU IS YIPABICHUS HPHPOIHBIMH TOMYJISIUSIMU, PEIICHUS
po0JIeM OXpaHbI IPUPOJIBI U PAITMIOHAIBHOTO IPUPOIAOTIOIB30BAHHUS.

[Monssitue o ™makposBoonuu. COOTHOIIEHWE MHUKPO- M MaKpPOIBOJIONUU. MaKpO3BOIIONUSI U
¢bunorenes.

JuddepeHnmanys opraHu3MOB B Xoje (PHUIOreHe3a KaK BBIPAXKCHHE MPOTPECCUBHOUN IBOIIIOIHH.
OcHOBHBIE MPUHITUIIBI TPEOOPA30BAHMSI OPTAHOB B CBSI3U C MX (DYHKIMEH. 3aKOHOMEPHOCTH (PUIIOTEeHE3A.

['maBHBIC HaIIPaBJICHUS YBOJIFOIIMOHHOTO MPOoIIecca.

CoBpeMEHHOE COCTOSIHHE HBOJIOIMOHHONW TeOpHH. MeTOd0IOrHYecKoe 3HAYeHUE SBOIOIHMOHHON
TEOpUH. 3HAYCHHE IBOJIFOIIMOHHON TEOPUH B MPAKTUICCKOU JISATEITHHOCTH YeIOBEKa.

JdeMoHcTpanus

e )KUBBIX PpACTeHHH M IKHMBOTHBIX, TIepOapHbIX OSK3EMIUIIPOB, KOJUIEKLUH, MOKa3bIBAIOIIUX
VHAMBUIYAJIbHYI0 MU3MEHUYMBOCTh UM pa3zHOoOpa3zue COPTOB KYyJIbTYPHBIX PACTEHHH M TMOPOJ JTOMAIIHUX
KUBOTHBIX, @ TaK)K€ PE3yJIbTaThl NMPHUCIOCOOJIEHHOCTH OPraHU3MOB K Cpele OOWUTaHHsS U Pe3ysbTaThl
BU1000pa30BaHMS;



e IPUMEPOB TOMOJIOTUYHBIX M AHAJIOTMYHBIX OPraHOB, UX CTPOCHUS U MPOUCXOKJCHHS B MPOIECCE
OHTOTI'€HE3a;

e CXEM, WJUIIOCTPUPYIOMIMX MPOIECChl BUA000pa30BaHUsS M COOTHOIICHHE IyTeH MPOTrpecCUBHOM
OMOJOTUYECKO HBOIOLIHH.

JlabopaTtopHblie padoThI

N3ydenne mpucrnocoO0IeHHOCTH OPTaHU3MOB K cpejsie OOUTaHus.

N3yuenune apomopd030B U aMOAAANTAIINN Y PACTCHUIN U )KUBOTHBIX.

Bo3HukHOBeHHe U pa3BUTHE JKM3HU HA 3emJie

B3rnsapl, TMIOTE3Bl M TEOPUHM O HPOUCXOXKACHHUU >KU3HM. OpraHmdeckuii MHp Kak pe3ynbTar
sBoronu. KpaTkasi uctopusi pa3BuTHs opraHudeckoro mupa. OCHOBHBIE apoMOp(O3bI B IBOIIOIHA
opraHuueckoro Mmupa. OCHOBHBIE HAIPABJIEHUS 3BOIIOLUH PA3JINYHbIX IPYII PACTEHUN U )KUBOTHBIX.

dunoreHeTH4eCcKUe CBsI3U B )kUBOM npupoe. CoBpeMeHHbIe KiIacCU(UKALUU KUBBIX OPraHU3MOB.

JdeMoHcTpanus
e OKaMEHEJIOCTEM, OTIIEUaTKOB PACTEHUI U KUBOTHBIX B JPEBHUX MOPOJAX;
e PETPOYKIUIT KapTHH, OTpakarouXx (Giaopy u hayHy pa3IHuHBIX 3p U EPUOJIOB.

AHTpOnoOrexes

Mecto 4enoBeka B CUCTEME OPraHU4eCKOro Mupa.

JlokazaTenbCcTBa IMPOUCXOKACHHUS 4YEIOBEKa OT JKMBOTHBIX. JIBMIKyIME CHIIBI aHTPOIOIEHE3a.
buonornueckue u conuanbHble (AaKTOphl aHTpororeHe3a. OCHOBHBIE JTambl 3BOJIONMU YEJOBEKA.
[Tpapoauna yenoBeuecTBa. Paccenenue yenoBeka u pacoodpaszoBaHue. [lonynsnuoHHas CTpyKTypa BHJIA
Homo sapiens. AnanTuBHbIE THIBI YeJOBeKa. Pa3BuThe MaTepHalbHOW M JyXOBHOW KYIBTYpHI,
npeoOpa3oBaHue npupojsl. MDakTopsl HBOIIOLMM COBPEMEHHOIO uesloBeKa. BiusHue aesTenbHOCTH
YenoBeka Ha Ouocdepy.

JdeMoHcTpanus
 MOJIeJIeH CKEJIETOB Y€JI0BEKa U MI03BOHOYHBIX JKUBOTHBIX;
e Mosienu «lIpoucxoxieHne 4eaoBeKa» U 0OCTaTKOB MaTepUaIbHON KYJIbTYPBI.

2. Dkocucrema (25 )

IKoJI0rus

Opranusm u cpena. Dxosorudeckue (akTopel. CUTpYKTypa SKOCHCTEM. buoreoreHo3sl Jieca,
Bogoema. [Inmessie cBA3u. KpyroBopoT BEIIECTB U SHEPTUU B SKOCUCTEMAX.

Binusinue yenoBeka Ha SKOCHCTEMBL.

buocdepa, eé cocTosiHre ¥ IBOTIOLUA

buocdepa, e€ BO3HUKHOBEHHE M OCHOBHBIC JTambl JBOMONHMUA. DYHKIWH KUBOTO BEIIECTBA.
broreoxuMuYeCcKuii KpyroBOpoT BEIIECTB U SHEPrETHYECKHUE MPOIIECCHI B Onocdepe.

Yuenne B. . Bepranckoro o 6mochepe. Mecto u ponb yeioBeka B Ouochepe. AHTPOTIOTEHHOE
Bo3zeiicTBue Ha Owocdepy. [lonstne o Hoochepe. HoocdepHoe wmbmuieHre. MexayHapoaHbIE WU
HallMOHAJIbHBIE IPOTPAMMBI O3OPOBJIECHUS IPUPOJHON CPEBL.

JdeMoHcTpanus

e Ta0JINL, MJUTIOCTPUPYIOIIUX CTPYKTYpY OHOChepsr;

e CXEM KpyroBOpOTa BEILIECTB U MPEBPALLEHUS SJHEPTHH B Ouocdepe;
e BIIUSIHUS XO35HUCTBEHHOM J€ATEIbHOCTH YEJIOBEKa Ha MPUPOLY;

e MoJlenu-amuKanuu «brnocdepa u gemosex»;

e KapT 3all0OBETHUKOB Halllel CTPaHBbI.

IIpakTnyeckas padora

«PerieHue 9KOIOTHYECKHX 33424



3. TemaTuueckoe NJIAHUPOBAHUE C YKa3aHHEM KOJIUYECTBA YaCOB, OTBOAUMMBIX HAa OCBOCHHE

KaK10H TeMbI

Buoaorus. 10 kiaacc

Ne Tembl ypokos K-Bo IIpum. | dakr. fata
4acoB CPOKH
buoJiorusi kak Hayka. MeToab! HAYYHOI0 INO3HAHMS. 4
1. | Beeoenue. [lpeomem u 3a0auu obweti buonocuu 1
2. | Kpamkas ucmopus pazsumus 6uono2uu 1
3. | Cywynocmo sncusznu u c80OUCMEA HCUBO20 1
4. | Vposnu opeanuzayuu scusoii mamepuu. Memoowt 6uonocuu 1
Kierka 23
5 | Hcmopus usyuenus kiemxu. Knemounas meopus 1
6 | Xumuuecxuii cocmas kiemxu 1
7 | Heopeanuueckue geujecmea Kiemku 1
8 | Opeanuueckue sewecmea xnemku. Obwasn xapakmepucmuxa. 1
9 | Jlunuowr. 1
10 | Opeanuueckue sewyecmea kiemxu. Y2neeooul. 1
11 | Opeanuueckue éewyecmsa xnemku. benxu. 1
12 | Opeanuueckue sewyecmea knemru. beaxu. 1
13 | Hyxneunoswvie kucaiomol. J[HK. 1
14 | PHK: cmpoenue, ¢pynxyuu. 1
15 | Xumuueckasn opeanuzayus Kiemxu. 1
16 | Dykapuomuueckas knemxa. Jlabopamopnas paboma Nel |1
«Cmpoenue 3yKkapuomuyecKux u nPpoKapuUOmu4ecKux Kiemoxy
17 | Qumonnasma. Jlabopamopuas paboma Ne2 «/[eudcenue | 1
YUMONJA3MbL 8 KILeMKAX PACMEHUL»
18 | JlabopamopHnas padboma Ne3 «llnazmonuz u Oennasmonus 6 |1
KAEeMKAax 3NUOEPMUCA TIYKAY.
19 | Opeanouowr kniemxu. 1
20 | Opearouowi kniemxu. 1
21 | Knemounoe s0po. 1
22 | Xpomocombi. 1
23 | Ilpoxapuomuyeckas kiemxa. 1
24 | Peanuzayus HaciedCme8eHHOU UHGOpMayUul 8 KiemkKe. 1
25 | Heknemounvie popmoul srcusnu. Bupycol. 1
26 | Knemka. 1
27 | 3auem Nel no meme « Yuenue o knemxey. 1
Opranusm 43
28 | Opeanuszm — edunoe yenoe. MHocoobpasue opeanuzmos. 1
29 | Obmen sewecms u npespauwjerue duepeuu. IHepeemuueckuil | 1
obMme.
30 | IInacmuuecxuii 0omen. Pomocunmes. 1
31 | Memabonusm. 1
32 | Henenue knemxku. 1
33 | Mumos. 1
34 | becnonoe pasmnoodicenue. 1
35 | Ilonosoe pazmnooicenue 1
36 | Obpazosanue nonosvix kiemox. Metios. 1
37 | Obpazosanue nonosvix kiemox. Meiios. 1
38 | Onnooomesopenue. 1
39 | Ombpuonanvrsili nepuod pazeumus. J[pooaenue, cacmpynsayus. | 1
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40 | Dmbpuonanvhulii nepuod passumus. Opeanozenes. 1
41 | IlocmombpuoHanvhslii nepuoo passumus. 1
42 | Onmoeenes uenogexa. Penpoodyxmuenoe 300posve. 1
43 | Pazmnooicenue u uHOUBUOYATbHOE PA3BUMUE OP2AHUIMOS. 1
44 | 3auem Ne2 no meme «Memabonusm. Pasmnoocenue u |1l
UHOUBUOYATILHOE PA3BUMUE OP2AHUIMOBY.
45 | ['enemuxa — Hayka o 3aKOHOMepHOCMAX HacieocmeenHocmu u | 1
UBMEHYUBOCTU.
46 | I Menoenb — 0CHOBONONIONCHUK 2eHeMUKU 1
47 | 3axonomeprocmu HAC1e008aHUsL. Monoeubpuonoe | 1
cKpewusanue.
48 | Monozubpuonoe ckpewusanue. 1
49 | lueubpuonoe ckpewusaniuie. 1
50 | Jlueubpuonoe ckpewusaniue. 1
51 | Ananuzupyrowee ckpewusarue. 1
52 | Xpomocommuas meopus HacredcmeeHHOCMU 1
53 | Cospemennvie npedCmasieHus 0 2eHe U 2eHOME. 1
54 | Bzaumooeiicmsue 2eHo8. 1
55 | I'enemuxa noxa. 1
56 | Ilpakmuueckas paboma Nel « Pewenue cenemuyeckux 3a0a4» 1
57 | Ocnosnvie chopmul usmenuusocmu. I enomun. 1
58 | Hacneocmeennas usmenuugocmo. 1
59 | Henacneocmesenuas uzmenuugocms. Jlabopamophnas paboma Ne | 1
«Onucanue Genomuna KOMHAMHBIX unu
CeNbCKOXO3AUCMBEHHBIX PACMEHUTY
60 |Jlabopamopnas paboma No  «H3zyuenue uzmenuusocmu | 1
PACMeEHUI U HCUBOMHBLX, NOCMPOCHUE 8APUAYUOHHO20 PSOd U
B8aAPUAYUOHHOU KPUBOUY.
61 | I'enemuka u 300po6ve uenosexa. 1
62 | Ilpaxmuueckas paboma No2 « Cocmaenenue poOOCi08HbIX » 1
63 | I'enemuxa. OcHosHble 3aKOHOMepHOCMU Hacledcmeennocmu u | 1
U3MEHYUBOCTN.
64 | 3auem Ne3 no meme «Ochoswi cenemuxu. I enemuxa venogexa» | 1
65 | Cenekyus. Memoouwl cenexyuu. 1
66 | Hocmuoicenuss u  ocHOBHble Hanpaenenus  cospemeHHoU | 1
cenekyuu.
67 | Puomexnonoeusn.: 00CmMudiCeHus U NepCneKmuebl pa3eumusl. 1
68 | Ocnosnvie buonozuueckue 3aKOHOMEPHOCHI. 1
69 | Ocnosnvie buonocuueckue 3aKOHOMEPHOCIU. 1
70 | Koumponvuas paboma no meme «OcnosHvle Ouonoeuveckue | 1
3aKOHOMEPHOCMUY.
TemaTH4yeckoe MJIAHNPOBAHME.
Buousorus. 11 kaace.
Ne Tembl ypokon K-Bo Hara no Hara
4acoB ILUIAHY NpoBeIeHN sl
Bua. 45
1. | Ucmopus npedcmasnenutl o pazeumuu sHcusHu Ha 3emie. 1
2. | Cucmema opeanuueckoii npupoout K.Jlunnes 1




3. | Deonroyuonnas meopus JK.-b.Jlamapka 1
4. | Ilpeonocwviiku 6o3nuxkHogenus yuenus 4. /lapsuna 1
S. Yuenue Y. Jlapeuna 06 uckyccmeennom omoope 1
6- | Vuenue lapeuna 06 ecmecmseennom omoope. 2
7.
8- | Buo. Kpumepuu u cmpyxmypa. 2
9.
10 | lonynayusa kax cmpykmypHas eOunuya 8uod 1
11 | Honynayus kax eOuHuya 3801104uUU 1
12- | @axmopuwl 380110YUU 2
13
14 | Ecmecmeennulil omOOp — 21a8Has 08UNCYWASL CULA I80TIOYUU 1
15 | @opmwr ecmecmeennoco ombopa. 1
16- | Aoanmayuu opeanuzmos Kk cpede obumaHus Kaxk pesyivmam | 2
17 | oeticmsus ecmecmeennoco omoopa.
18 | Jlabopamopunas paboma Nel «H3zyuenue npucnocoodnrennocmu | 1
OpP2aHU3MO8 K cpede 0OUMAHUSLY
19 | Buooobpaszosanue kax pe3yiomam 2601104UU 1
20 | Mukpossonoyusi. 1
21 | I'nasnvie nanpasnenus seonoyuu. buonosuueckuii npoepecc u | 1
peepecc.
22 | [Ipuuunsl 8bimMuparus 61008. 1
23 | Ilymu oocmudicenusi OU0102UMeCK020 npozpecca. 1
24 | Jlokazamenbcmea 960110YUU OP2AHULECKO20 MUDA. 1
25 | Pezyromamol 3601104 uUl. 1
26 | Makpossonoyusi. 1
27- | Deonmoyuonnoe yueHue. 2
28
29 | 3auem Nel no meme «280110YUOHHOE YUEHUEY 1
30 | Passumue npeocmasienuii 0 npoucxodicoenuu cuznu Ha | 1
3emre.
31 | Cospemennvie npedcmasnenusi 0 603HUKHOBEHUU HCUSHUL. 1
32 | Pazsumue dicusnu Ha 3emie 6 apxelickyio u npomeposouckyro | 1
apwi. lepsovie credvl scuznu Ha 3emie.
33- | Passumue dicusnu 6 naneo3oiucKyio spy. 2
34
35- | Pazsumue dcusHu 6 Me3030UCKYIO 3. 2
36
37 | Pazsumue scusznu 8 KAiHO30UCKYIO 3p). 1
38 | Pazsumue ocuznu Ha 3emie. 1
39 | Tunome3swvl npoucxodicoeHus 4enosexda. 1
40 | lonoowcenue uenosexa 6 cucmeme HCUGOMHO20 MUPA. 1
41- | Dsonmoyus uenoseka. 2
42
43 | Yenoseueckue pachwi. 1
44 | Anmponoecenes. 1
45 | 3auem Ne2 no meme «BosnuxknoseHue u pazeumue xcusnu Ha | 1
3emne. Anmponozeresy
JKocHucTeMa 25
46 | Opeanusm u cpeoa. 1
47 | Dronocuueckue ¢hakmopuoi. 1
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48 | Abuomuueckue ghaxmopwi cpeovl 1
49- | bBuomuyeckue ¢hakmopul cpeovl. 2
50

51- | Cmpyxkmypa sxocucmem 2
52

53 | Huwesvie cea3u. Kpyeosopom eewecmé u sHepeuu 6 |1

9KOCUCIEMAX

54 | Ilpuuunsl ycmouuusocmu u cMeHvl IKOCUCTNEM. 1
55 | Brusanue uenogexa Ha 3Kocucmembl. 1
56 | Aepoyenosul. 1
57 | Oxonoeus. 1
58 | 3auem Ne 3 no meme «dxonocusy. 1
59 | buocgepa — enobanvras sxocucmema. 1
60 | Posb orcusvlx opeanusmos 6 buocgepe. 1
61 | huocgepa u uenogex. 1
62 | OcrosHvle sK0102UuYecKUe NPODIeMbl COBPEMEHHOCIL. 1
63 | Ilymu pewenus sxKon02uteckux npooiem 1
64 | IIpakmuueckas paboma « Peuienue sxonocuieckux 3a0a4y 1
65 | huocgepa, ee cocmosinue u 36010YUSL. 1
66- | Oxocucmemoi. 2
67

68- | Ilosmopenue u o06006wenue mamepuana «Kypca «Obwas |2
69 | 6uonoeusny

70 | Kommponvuas paboma no kypcy « Obwas 6uonozusy 1
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