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MNOACHUTEJIBbHAS 3AIINCKA

[Tporpamma o yuebnomy npeamery "buosnorus” (nanee - OMOJIOTHS) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadorana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«0O06 obOpazoBanun B Poccuiickoit Depepanum»y, ®I'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro npeamera «bruoNOrus» U OCHOBHBIX IMOJIOKEHUN (penepanbHOoi pabodeil mporpamMmbl
BOCTIUTAHHUS.

VYuebnsiii npeamer «buonorus» yrmyonénnoro ypoBHs wu3yudenust (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOM oOnactu «EcTecTBEeHHO-HAYUHBIE MPEAMETHIY.
Cormacao mnonoxenusim OI'OC COO mnpodwibHble y4eOHBIC MpPEIMEThI, H3y4aeMble Ha
yrayOnEHHOM YpOBHE, SIBISIOTCS criocoOoM mauddepeHnnanud o0ydeHuss Ha YPOBHE CPEIHETO
obmrero oOpa3oBaHUS M NMPHU3BAaHBI 00ECIIEYUTH MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIHMM,
CpeIHUM OOIIMM, CpelIHUM MpPodeCcCHOHANBHBIM U BBICHIMM OOpa3zoBaHueM. B To ke Bpems
KOKIBIA U3 ATHX Y4€OHBIX MPEIMETOB JOHKEH ObITh OPUEHTHUPOBAH HA MPHUOPUTETHOE PELICHUE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PAa3BUBAIOIIUX 33]ad, CBS3aHHBIX C MpoQopHeHTanuen
0o0y4aroluXxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOW 00JIacTM HAy4yHOro 3HaHUS,
CBSA3aHHOTO C OWOJOTHEH, MEAUIIMHON, SKOJOTHEH, TMCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npenmery "buonorus" naér nmpencraBiieHre O LEIH U 3a/1a4ax
u3ydeHus yaeOHoro npeamera «bruonorus» Ha yriyOn€HHOM ypOBHE, OTpeIeisieT 00s3aTeIbHOE
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHHUEe, €ro CTPYKTYpUPOBAHHE MO pa3ieliaM U Temawm,
pacmpezieieHue Mo KiaccaM, peKOMEHAYeT MOCIeI0BaTeNbHOCTh U3YUeHHUsl yueOHOro MaTepuana
C y4€TOM MEXKIIPEIMETHBIX W BHYTPHUIIPSJIMETHBIX CBS3€H, JIOTHMKH Y4eOHOro mporiecca,
BO3pACTHBIX OCOOE€HHOCTEH oOydaromuxcs. B mporpamMMe mo OMOJIOTHH peaqu30BaH MPUHIIUIL
IPEEMCTBEHHOCTH C H3y4Ye€HHEM OHMOJOrMM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Omaromaps uyeMy TMpOCMaTpHBAeTCS  HAMPaBICHHOCTh Ha  MOCIEAYyIIlee  Pa3BUTHE
OMOJOTHYECKUX 3HAHUM, OPHUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS, 3KOJOTUYECKOIO MBIIUICHUS, IPEACTaBICHUNH O 3I0pOBOM 00pase >KM3HH, Ha
BOCIIHTaHHE OEpPEeKHOTO OTHOILIEHHUS K OKpY)Karolled MNpupogHOol cpere. B mporpamme 1o
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenMera «buonorus» B peanuzanuu
tpeboBanuiit ®I'OC COO K mIaHupyeMbIM JUYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM
pesynpTaTaM o00yueHus W B (OPMHPOBAHUM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHHOMN
NeSITeIbHOCTH O0YYaloIUXCs 10 OCBOSHHMIO COJEp)KaHUs OMOJOrMYECKOro OOpa3oBaHUsS Ha
YpOBHE CpeaHero o01ero oopazoBaHusl.

VY4eOHnblii npeamer «buosorusi» Ha ypoBHE CpeAHEro o0Iiero odpa3oBaHHUs 3aBeplIacT
Ouosnoruuyeckoe 00pa3oBaHUE B IIKOJE U OPUEHTUPOBAH Ha paclIMpEeHUe U yriyOlieHne 3HaHui
oOydJarmuxcsi O JKUBOM TMPHPOJAE, OCHOBAX MOJIEKYSIPHOM U KIETOYHOM OHOJIOTHH,
AMOPHUONIOTUN W OMOJOTUU Pa3BUTHS, T€HETHKH, CENEKIIUHU, OMOTEXHOJOTHH, SBOIIOIMOHHOTO
YUEHUS U IKOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YpOBHE OpPHEHTHPOBAHO Ha
MOJATrOTOBKY OOYyYaroIuXcs K TMOCIEAYIOIIEMY MOJTY4YEeHUIO OHOJIOrHYecKoro oOpa3oBaHHUs B
By3aX W OpPraHU3alUsAX CpPeIHEro npodeccuoHanbHOro oopazoBanus. OCHOBY €ro COAEp)KaHUsS
COCTaBJISIET CUCTEMa OMOJOTMYECKUX 3HAHUM, MOJYYEHHBIX MPU H3YYEHHH OOYy4YarOUIUMUCS
COOTBETCTBYIOIIUX CHCTEMaTHYECKHX pa3/JesioB OHOJIOTHHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, B 10—11 kinaccax 3TH 3HaHUS MOTYYarOT pa3BuUTHe. Tak, paCIIMPEHbl U YIITyOJIeHbI
OMOJIOTUYECKHE 3HAHUS O PACTCHHSX, JKMBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBEKa,
o0UIMX 3aKOHOMEPHOCTSX JKHU3HM, [OMOJHUTEIBHO BKJIIOYEHbI OWOJIOTMYECKHE CBEICHUS
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MPUKIAHOTO M TOUCKOBOTO XapaKTepa, KOTOPhlE MOXXHO HCIOJIb30BATh KaK OPUEHTHPHI IS
nocieayomero Beidopa npodeccun. BozMokHa Takke MHTErparis OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIUMH 3HAHUSAMH, TIOTYYEHHBIMU O0YYaIOMIUMUCS TPU U3YUYECHUH (PU3UKH, XUMHH,
reorpauu u MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpeaMery "buonorus" orpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIOLUOHHBIM MOAXOAbI K M3yueHUto Ouosoruu. CoOriacHo MM, HU3y4aroTCs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJISl )KUBBIX CHCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
SBOJIIOIIMM OPraHUYECKOr0 Mupa Ha 3emile, COXpaHEHHUS OHOJOTMYEecKOro pazHooOpaszus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJISIPHOW M KJIETOYHOM OHOJIOTHH,
AMOPHOJIOTUN ¥ OMOJIOTUU PAa3BUTHS, TCHETUKU U CEJIEKLIUHU, OMOTEXHOJOTHH U CUHTETUYECKON
OMOJIOTUH, AaKTYAIM3UPYIOTCS 3HAHUS OOYYaIOMUXCS 1O OOTaHWKE, 300JOTHH, aHATOMHH,
¢duznonornu venoseka. B 11 kitacce n3y4aroTcsi SBONIOIMOHHOE yYEHUE, OCHOBBI HKOJIOTHU H
yueHue o 6uocdepe.

VYueOublii mpenmer «buonorus» TpU3BaH OOECIIEYUTH OCBOCHHE OOYYaIOIMIMMUCS
OMOJIOTUYECKMX TEOPUM M 3aKOHOB, WJEH, NPUHLUUIIOB W MPaBWUJ, JEKAIIMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHUH, MHOro0Opazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIUU, OHOIEHO03a, DKOCHCTEMBI, O BBIIAIOIINXCS
HAy4YHBIX JOCTH)KEHMSIX, COBPEMEHHBIX HCCIIEOBAHUAX B OHOJOTUM, NMPUKIAJAHBIX aCIEKTax
Ounonornyeckux 3HaHWM. /g pa3BUTHS W MOMAep)KaHUS WHTEpeca 0O0YJaromuXcss K OMOIOTHI
HapsIly CO 3HAYUTEIBHBIM 00bEMOM TEOPETHUECKOI0 MaTepuaia B COACPKaHUHU MPOTrPAMMBI IO
OMOJIOTHH TPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBICHMS W PAa3BUTHS TOW WJIM MHOH
oOnacTu OMOJIOrMH, BKJIAJIOM OTEUECTBEHHBIX M 3apyOeiHBIX YUEHBIX B PELICHUE BaKHEHIINX
OMOJOTUYECKHUX U KOJOTUYECKUX MPOOIIEM.

Llens u3yuenust yue6Horo npeamera «buonorus» Ha yriyOnEHHOM ypOBHE — OBJIAJICHUE
00y4arolyUMHUCs 3HAHUAMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOM OpraHM3allMi JKUBBIX CHUCTEM
Pa3HOTO paHra u NpuoOpeTeHne YMEHHUI HUCII0NIb30BaTh 3TH 3HAaHUSA B (OPMUPOBAHUU HHTEpEca
K OomnpeneneHHoi o0sactu mpodecCHOHATbHON NeATebHOCTH, CBSI3aHHOW C OMOJIOTHEH, WU K
BBIOOpY yueOHOT0 3aBeIeHHs I POAOIKEHHUS OMOJIOTHYECKOro 00pa3oBaHusI.

JlocTikeHue 1eiau u3ydeHus yuyeOHoro mpenmera «buonorus» Ha yriyOa€HHOM ypOBHE
oOecrneunBaeTcs pelIeHueM CIEAYIOIMNX 3a1au:

OCBOCHHE OOYYaIOIMMHCS  CHUCTEMBbl  OHOJIOTMYECKUX 3HAHWM: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOpHUSX, KOHLEMIMAX, TMIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX W IpaBHIIaX,
COCTaBISIIOIMX COBPEMEHHYIO E€CTECTBEHHO-HAayYyHYI0 KApTUHY MHpa; O CTPOCHMH,
MHOT000pa3uu U OCOOEHHOCTAX OMOJIOTMYECKHX CHCTeM (KJIETKa, OpraHu3M, MOMYJSALus, BU,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJIEAOBAHUSIX B
OHOJIOTHH;

O3HaKOMJICHHE  oOydyaromuxcs ¢  MeTOJAaMM  MO3HAaHWS  KUBOM  TPUPOABL:
HCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMUECKUX HAyK (MOJEKYJISIpHOU U KIETOYHOM OMoJioruw,
HMOPHUOJIOTUN U OWOJIOTUH PAa3BUTHS, TEHETHUKU U CENEKIUH, OMOTEXHOJOTHH U CUHTETHUECKOMN
OMoJNIOTHH,  TMAaJEOHTOJOIMH, OKOJOTMM); METOAAMU  CaMOCTOSATENBHOTO  MPOBEICHHS
OMOJIOTUYECKUX HCCIeIOBAaHUNH B J1aboparopuu M B IpHpone (HaONoaeHHe, H3MEpeHHe,
SKCIIEPUMEHT, MOJIETTUPOBAHUE);

OBJIaJiIcHUE OOYYaIOUUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HaXOAWTh, aHAIU3UPOBATH U
UCIIOJIb30BaTh OMOJIOTUYECKYIO HH(POPMAIIHIO; TTIOIb30BATHCA OMOJIOrMYECKON TEPMUHOJIOTHEN U
CUMBOJIMKOW; YCTaHaBIMBAaTh CBSI3b MEXAYy pa3BUTHEM OHMOJOTMM M COLHUAIBHO-
SKOHOMHMYECKUMU M SKOJIOTMUYECKUMH MpOoOJieMaMU YeJlIOBEYECTBA; OLEHUBATh IOCIEICTBUS
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CBOEH JCATEIHPHOCTH 110 OTHOUIEHHUIO K OKpPYXalolled MPUPOTHON cpene, COOCTBEHHOMY
30pPOBBI0 W 3JI0POBBIO  OKPYKAIOIIMX JIIOAEH; OOOCHOBBIBaTH M COOJIOJATh  MEphI
npodMIaKTUKN WHPEKITMOHHBIX 3a00JIeBaHuil, MpaBUia MOBEACHUA B MPUPOAE U 0OecreueHus
0€30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B YPE3BbIYAWHBIX CUTYalUSX MPUPOIHOIO U
TEXHOTCHHOTO XapakTepa; XapaKTepHU30BaTb COBPEMEHHbIE HayudHble OTKpPBITHS B 00IacTu
OuoJjoruu;

pasBUTHE Yy 00YYAIOLINXCSl MHTEIUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOMIMMHCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHHUSIMH B OHOJIOTHUH,
pelaeMbIMH €10 MpodjIeMaMHu, METOJ0JIOTHEH OMOJIOrHYecKOro MCCIEeI0BaHusl, MPOBEICHUs
OKCIEPUMEHTAIBHBIX HWCCICJOBAHUM, peleHHs OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUSL
OHMOJIOTHYECKUX 00BEKTOB U IPOIIECCOB;

BOCIIUTAHHUE Y OOYYarOIIMUXCSl LIEHHOCTHOTO OTHOIICHMs K JKUBOHW MPHUPOJE B LEIOM U K
OTIeNbHBIM €€ 00beKTaM U SBJICHHUSIM; (OPMHUPOBAHUE OSKOJOTUYECKOW, TE€HETHYECKOU
IPaMOTHOCTH, OOIIEH KyJIbTYyphl IMOBEIEHHUS B NPHUPOJEC; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npuoOpeTeHue 00y4arIUMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOIOIB30BaHUN
(cobmroneHue TMpaBWUJl TIOBEJACHUS B IIPUPOJIE, OXPaHbl BHJIOB, SKOCHUCTEM, OHOCGheEpsI),
COXpaHEHUU COOCTBEHHOTO 3J0POBbA U 3J0POBbS OKPYKAIOIIMX JIOACH (COOMIOICHHUS Mep
npoQUIaKTUKK  3a00JieBaHMM,  oOecrieueHre  O€30MaCHOCTH  KU3HENEATECIbHOCTH B
Ype3BBIYAMHBIX CUTYAIUSX IPUPOIHOTO U TEXHOTC€HHOTO XapaKTepa) Ha OCHOBE MCIIOJIb30BAHUS
OMOJIOTMYEeCKUX 3HAHUN M YMEHUH B MOBCEITHEBHON KU3HHU;

CO3/IaHWE YCJIOBUH Ui OCO3HAaHHOTO BBIOOpa OOYYAIONIMMHUCS WHIWBHIYaTbHON
0o0pa3oBaTeNbHON TPAaeKTOpUH, CHOCOOCTBYIOLIEH mocienymomeMy IpodhecCHOHATLHOMY
CaMOOIIPEJICIEHNI0, B COOTBETCTBUU C HWHAMBHUIYAIbHBIMU HHTEpecaMd M MOTPEOHOCTIMH
pEeruoHa.

OO01iee ymMcliO YacoB, OTBEACHHBIX Ha W3ydyeHUE OHOJOTMU Ha YriayOJIEeHHOM YpOBHE
cpennero obmiero oOpasoBanmsi, coctaBisier 204 daca: B 10 kmacce — 102 gaca (3 yaca B
Hezento), B 11 kimacce — 102 gaca (3 vaca B Hezento).

OT10op oOpraHuM3alMOHHBIX (OpM, METOJOB U CpPeACTB OOydeHus OHOJIOTUU
OCYIIECTBIISIETCS C YUETOM CIEIU(PHUKN €ro COJEpKaHWs W HANpPaBICHHOCTH Ha MPOJIOJDKEHHE
OHMOJIOTHYECKOTO 00pa3oBaHUsI B OPTaHM3ALMUSAX CPEAHETO MPO(PECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s3aTenbHBIM YCIOBHEM TpU O0y4eHUH OMOJIOTUM Ha YIIyOJIEHHOM YpPOBHE SIBISETCS
MpOBEACHUE J1aOOpaTOPHBIX U TMpakTHUeckux pabdor. Takke ywacTtue oOydammxcs B
BBIMTOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIIEJIOBATENILCKAX  paboT, TeMaThka KOTOPBIX
OTIpeNieNIIeTCsl YYHUTEJIeM Ha OCHOBE HMEIOIIMXCS MaTepHalIbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX PUPOAHBIX YCIOBUH.



COJEPKAHUE OBbYYEHUA

10 KUIACC

CoaepxaHue MpPOrpaMMbl, BBIIECJIEHHOE  KVPCUBOM, HE BXOJUT B  IPOBEPKY
rocyJaapcTBeHHOM uToroBoi arrecranuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpeMeHHass OMOJIOTHSI — KOMILJIGKCHAs Hayka. KpaTkas wctopusi pa3BUTHs OHOJIOTHU.
buonornueckue Hayku W u3ydaemble UMH mpoOiembl. DyHpaameHTaldbHbIC, NPUKIATHBIE U
MOMCKOBBIC HAYYHbIE HCCIIEOBAHUS B OMOJIOTHH.

3HayeHue Ouojoruu B (HOPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonorueil. 3HaueHHWEe OHONIOTMHM B MPAKTHYECKON
JIEATEIbHOCTH YEJIOBEKA: MEIUILIMHE, CEIbCKOM XO3AWCTBE, IPOMBILIJIEHHOCTH, OXpaHe
MIPUPOJIBI.

JleMoOHCTpaL U

[Toptpetsr: Apucroteins, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. Japsun, Y. I'apseit, I'.
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, U. . Meunuxko, H. . Basunos, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3b OMOJIOTUH C IPYTMMHU HaykaMm», «Cuctema OMOJOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak mpeaMer u3ydeHus onosnoruu. CBOMCTBA JKUBBIX CUCTEM: €TUHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTb U IIE€JIOCTHOCTb, CIIO)KHOCTh U  YHOPSAAOYEHHOCTh
CTPYKTYpbI,  OTKPBITOCTb, = CaMOOpPraHHW3alus, CAMOBOCIPOM3BEIEHUE, Pa3ApaKUMOCTh,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

VpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJIEKYJSIPHBIM, KIETOYHBIM, TKaHEBBIN,
OpraHNU3MEHHBIM, MO YJIILIHOHHO-BUI0OBO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
o6uocepnsiit. Ilponeccsl, npoucxoasimue B KUBBIX cucTeMax. OCHOBHbBIE NMPU3HAKH KHUBOTO.
Kuzsp kak popma cymectBoBanus Matepuu. Hayku, nzydaromue *HUBble CHUCTEMBI Ha Pa3HBIX
YPOBHSIX OpPraHU3aLNH.

N3yuenue xuBbIX cucteM. Metoabl Ouonorndyeckoil Hayku. HabOmionenue, mzMepeHue,
SKCIEPUMEHT, CHUCTEMaTHh3anus, MeTaaHanu3. [loHsTHE O 3aBUCHUMOM M HE3aBUCHUMOM
nepemeHHo. IlmanmpoBanne skcnepumenta. [locraHoBka u mpoBepka rumore3. Hynesas
runote3a. [loHsaTHE BEIOOPKH U €€ H0CTOBepHOCTh. Pa3dpoc B Omonornueckux aaHHbIX. OneHka
JIOCTOBEPHOCTH IOJIYYEHHBIX pe3yJlbTaToB. [IpMUMHBI HCKAa)KEHUS PE3yJIbTATOB 3KCIEPUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaL UK

Tabmuubl u cxembl: «OCHOBHbIE TPH3HAKU JKU3HW», «buonornyeckue CUCTEMBI»,
«CBoiicTBa )KMBOW MaTepun», «YpOBHU OpPraHU3alluy KUBOM NpUpObD», «CTpOEeHUE KUBOTHON
KIneTkn», «TkaHum  KUBOTHBIX», «CHCTEMbl OpPraHOB  YEJIOBEYECKOTO  OpraHU3May,
«buoreorienos», «buochepan, «MeTobl H3ydSHHS! JKUBOU MPUPOIBI.

O6opynoBanue: 1abopaTropHOe 000pyIOBAHUE JIJIS TIPOBEACHUS HAOIOACHUN, N3MEPEHHUI,
HKCIEPUMEHTOB.

IIpakTnyeckass padora «licronp30BaHHUE Pa3IUYHBIX METOJOB MPHU HM3YUYECHHH >KUBBIX
CHUCTEM).



Tema 3. buonorus Kjierku

Knerka — cTpykTypHO-(YHKIHOHATIbHAS €IMHULA JKUBOTO. VICTOpHS OTKPBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Kierounas teopus (T. IlIBann, M. Illlneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIIETOYHOU TEOPHH.

Metonbl MOJEKYISIpHOM M KJIETOYHOM OMOJIOTMU: MHUKPOCKONHMS, Xpomarorpadus,
anekTpodope3, METOA  MEYEeHbIX aroMoB, auddepeHumanbHoe  HEHTpUYTHpOBaHHUE,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (PuUKCUPOBAHHLIX Kiemok. DIEKTPOHHAsT MHUKPOCKOIHSL.
Kongoranvnas muxkpockonus. Bumanvnoe (npudicuznennoe) usyyenue Kiemox.

JdemMoHcTpauMu

[Toptpetsr: P. I'yk, A. JleBenryk, T. l1IBann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «cTtopus
pa3BUTUSA METOJIOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpONpenapaThl PacTUTEIbHBIX, XKUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTuyeckass padora «/3ydyeHue METONOB KJIETOUHON Oumosioruu (Xpomarorpadusi,
anexkTpodopes, nuddepennnansHoe neHTpudyruposanue, [TLP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YIbTPaMUKpPOAJIEMEHTHL. Boaa u €€ ponb
KaK pacTBOPHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUHM KIETKH, TEIUIOPETYJIALHUN.
MuHepanbpHble BEILIECTBA KJIETKH, UX OMooruyeckas pojib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Oprannyeckue BeleCcTBa KIETKU. buosmornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB 0enkoB. CTpykTypbl OenkoBod Moiekynbl. IlepBuuHas cTpykTypa Oenka, MenTugHas
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHUYHAs CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccugukarus 6enkos. buonornueckue GyHkuu 6enkos. [lpuonut.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHIbl, OJUrOcaxapuibl M monucaxapujsl. OOmumi
IUIaH CTpOeHuss U (U3MKO-XMMHUYECKHE CBOMICTBa YriieBoAoB. buonoruueckue ¢yHkunn
YTJIEBOJIOB.

Jlunuasl.  I'mapodmnbHo-rHapodoOHBIe  cBoifcTBa.  Knaccudukaums — aummiaos.
Tpurnunepuasl, Gochoaunuibl, BOCKU, cTepouibl. bruonornueckue ¢pynkuun aunuaos. OOmme
CBOICTBa OMOJOTMYECKMX MEMOpaH — TEKy4decTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunossie kucnorel. IHK n PHK. Ctpoenune HyknenHoBbIX KucioT. HykneoTumasl.
[Mpuniun komminementapuoctu. [Ipasuno Yapradda. Crpykrypa IHK — nBoiinas cnupaib.
Mectonaxoxaenue u ouonornueckue ¢pyuknuu JJHK. Bunst PHK. ®ynknun PHK B kietke.

Ctpoenune monekyinsl AT®. Makposprudyeckue cBa3u B moiiekyine AT®. buosornyeckue
¢ynkuun  AT®. BoccTaHoBIEeHHBIE TMEPEHOCUYUKH, UX (QYHKUMU B KiIeTke. /pyeue
HyKneozuompugocgpamor  (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosyorusi: OMOXMMHYECKHE W OHOpU3NYECKUE HCCIEAOBaHUSA COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl OuOMoOINieKyl. Mooeruposanue cmpykmypvl U QYHKYui
buomonexkyn u ux komniekcos. KomnvromepHulii Ouzavn u opeanuiecKui cunmes 6UOMONIEKYN U
UX HenpupoOHbIX AHALO206.

JeMoHCTpauMu

[Moptpertsr: JI. [oaunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, ©. Caurep, C.
IIpy3unep.



Huarpammbl:  «PacnpeneneHre XMMHYECKUX DJIEMEHTOB B HEXHBOW MPHUPOACH,
«PacrnipeniesieHe XUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabmuubl u cxemsl: «llepuoanueckas TaOnMIa XMUMHUYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYyJIbl BOABI», «BemectBa B cocTaBe opraHu3smMoB», «CTpoeHHE MOJIEKYJbl Oenkay,
«CTpyKTypbl O€nKOBOH MOJNEKYNb», «CTpoeHHE MOJIEKYyd YriaeBoAoB», «CTpoeHHE MOJIEKYJ
ununoBy», «HykiienHoBble KUCIOTHIY, «CTpoeHHe MOJIEKYIbl ATD».

Ob6opynoBanue: XUMHUYECKas Mocy1a ¥ 000py10BaHHE.

JladopaTropnasi padora «OOHapyKkeHHE OCJTKOB ¢ IMTOMOIIBbIO KaY€CTBEHHBIX PEAKITUI».

JlaGopaTopuas pabora «/ccnenoBaHne HYKJIEHMHOBBIX KUCIIOT, BBIIEICHHBIX U3 KJIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue u GyHKIMH KIETKH

Tumsl KJIETOK: 3yKapHOTHUYecKass M Ipokapuorudeckas. CTpyKTypHO-(YHKIHOHAJIbHbIC
00pa30BaHUs KJIETKU.

CtpoeHue mnpoKapuoTHUECKOM KJeTku. KierouHas cTeHka OakTepuid ©  apxeu.
OcoOeHHOCTH CTPOCHUs TeTepOoTpodHOI 1 aBTOTPODHON MPOKAPHOTHUYECKUX KIETOK. MecTo u
pOJIb MPOKAPHOT B OMOLIEHO32X.

Crpoenue n (hyHKIIMOHMPOBAHUE dyKapHOTHUecKOoW kieTku. [Inasmarnyeckas memOpaHa
(mnazmanemma). CTpykTypa Iula3Matuyeckoil MeMmOpanbl. TpaHCmopT BeLIECTB uepe3
IUTa3MaTHYECKyI0 MeMOpaHy: MaccuBHBIN (muddysus, oOmerdyéHHas nudysus), aKTHBHBINA
(mepBUYHBIA U BTOPUYHBIM akTUBHBIA TpaHcnopt). Ilomynmponumaemocts MemOpansl. Pabota
HaTpUil-KaJIMeBOro Hacoca. DHAOLMUTO3: MUHOLUTO3, (parounuTo3. Dk3ounuTo3. Kinerounas creHka.
CrpykTypa v QyHKIUHN KJIETOYHON CTEHKU pacTeHUi, rpu0oB.

[urornaszma. Ilutozoms. [lutockener. [IBwkenue muToriasmbl. OpraHOHWABI KIETKH.
OnHomeMOpaHHbIE OpraHOUABI KIETKH: 3HjomiIazMaruyeckas cetb (DIIC), annmapat I'ombmku,
JU30COMBI, UX CTpOeHHE U (PyHKIUH. B3auMoCBsS3b 0JTHOMEMOpaHHBIX OPTaHOMUJOB KIIETKH.
CrtpoeHue TrpaHylsIpHOTO peTukynyma. Mexanusm wuanpasenenus 6Oenkos 6 OIIIC. Cunres
pacTBopuMbIX  OenkoB. CHHTE3  KIETOYHBIX  MeMOpaH. [mankuili  (arpaHyssipHBIi)
sHJI0MIa3MaTHYeckuil petukynyMm. CekperopHast (yHkuMs anmapara [ombmxu. Moougukayus
benxoe 6 annapame I onvoxcu. Copmuposxa benxos 6 annapame I onv0xcu. TpaHCHIOPT BELIECTB
B KJeTke. Bakyonu pacturtenbHbIX KieToK. Kiterounsiit cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOWIBI KJIETKH: MHUTOXOHIPUHU, IIACTUBL. [Ipoucxoorcoenue
mumoxouopuui u niacmuod. Cumbuocenes (K.C. Mepeockosckuii, JI. Mapeynuc). CTpoeHue u
GyHKIMUM MHUTOXOHApUH U miactuf. [lepBUuHBbIE, BTOPUYHBIE M CIOXKHBIE IUIACTHIbBI
(OTOCUHTE3UPYIOUINX JYKapHOT. XJIOPOIUIACThl, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICIIHUX
pacTeHuil.

HememOpannbie opranouzs! kieTkd CTpoeHne M (QyHKIMHM HEMEMOpPaHHBIX OPraHOWIIOB
kiaetku. Pubocombl.  IIpomesxcymounvie  ¢hunamenmsi. MUKpOOUIAMEHTBL. AKmuHo8ble
Muxkpogunramenmol. MBbIIIEUHBIE KIETKU. AKMUHOBbIE KOMNOHEHMbl HEeMbIULeYHbIX KIEeMmOK.
Muxkpotpybouku. Knerounsiii nentp. CrpoeHHe U JBHKEHHE KIYTUKOB M PECHHUYEK.
MuxkpotpyOouku nurtorniasmsl. Llentpuons. benku, accoyuuposannvie ¢ MUKpoguiameHmamu u
Mukpompybouxkamu. Momopnvie 6eaxu.

SAnpo. OOonouka sapa, XpOMaTHH, KapUOIUIa3Ma, SIAPBIMIKH, UX CTPOEHHE U (DYHKIIMH.
SAnepHbiii 6enKOBBIM MaTpUKC. [IpOCTpaHCTBEHHOE PACIIOJIOKEHHUE XPOMOCOM B MHTEp(azHOM
aape. dyxpomamun u 2emepoxpomamut. Belkun XpoMaTHHa — THCTOHBL. /[uHamuxa s0epHoll
obonouku 6 Mmumose. A0epHbviti mpancnopm.



Knerounsie  BkitoueHusi. CpaBHHUTENbHAsh  XapakTEpPUCTUKAa  KIETOK  JYKapHOT
(pacTUTENBHOM, Y)KUBOTHOM, TPUOHOI).

JleMoOHCTpaL U

[Toptpetsi: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmumpl 1 cxembl: «CTpOEHHE DSYKAPUOTHYECKOW KIETKH», «CTpOEHHE IKUBOTHOM
KIeTKN», «CTpOEHUE paCTUTENbHON KiIeTKW», «CTpoeHne MUTOXOHIpUMY, «Snpo», «CtpoeHue
IIPOKAPUOTUYECKOUN KIIETKI.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKPOIpEnapaThl PacTUTEIbHBIX, >XUBOTHBIX
KJIETOK, MUKpOMpenaparbl 0aKTepuaibHbIX KIETOK.

JlabopaTopnasi paGora «/3yueHue cCTpoeHUs KIETOK pa3IMuHbIX OPraHU3MOBY.

IIpakTnyeckas padora «I3yuyeHue cBOWCTB KJIETOUHON MEMOPAHBI».

JlabopaTopnasi padora «/ccnenoBaHue Mmia3Moiu3a U ACIIIA3MOJIM3a B PACTUTEIBHBIX
KIIETKax.

IIpakTnyeckas padora «3yueHue IBUKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BellecTB U NpeBpallleHNe JHEPTUH B KJIeTKe

AcCCUMUIISIIINS U TUCCUMUISILIMSL — JIBE CTOPOHBI MeTabonu3Ma. Tumbl 0OMEHa BEIIEeCTB:
aBTOTPOQHBIA W  reTepoTpodHBIA. YuyacTHe KHCIOpoAa B OOMEHHBIX  IpoIEeccax.
OHepreruyeckoe oOecrneueHue kierku: npespamieHue AT®D B 00OMEHHBIX Ipoleccax.
DepMEeHTATUBHBINA XapakTep peakmuid KIETOYHOTO Merabonm3ma. DepMeHTH, UX CTpOeHHE,
cBoiictBa M MexaHusMm aeiictBus. KodepmeHntsl. OTinuus (epMEHTOB OT HEOPraHMUYECKUX
KaTain3atopoB.  benku-akTuBaTtoppl W OEIKU-MHTHOUTOPHI.  3aBUCHUMOCTb  CKOPOCTH
(epMEHTAaTUBHBIX PEAKIMI OT pa3IuYHbIX (PAKTOPOB.

IlepBUYHBII CHUHTE3 OPraHUYECKHX BELIECTB B KieTKe. DOTOCUHTE3. AHOKCUSEHHbIU U
oxcueenHvlll  pomocunmes y baxmepuu. Ceemocoduparouwjue nueMeHmsvl U NUSMEHMbl
peakyuonHozo yenmpa. Ponb xjopormiactoB B mpouecce (orocuHTe3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz., Cs. u CAM-munvr pomocunmesa. IIpogyKTUBHOCTE (DOTOCHHTE3A.
BnusiHue pa3nuyHbIx paKkTOpoB Ha CKOPOCTh (POTOCUHTE3a. 3HAaUeHHE (DOTOCHHTESA.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHULIUPYIOIINE
OakTepuH, xKeae300aKTepun, cepodaKkTepun, BOJOPOAHbIE OaKTepuu. 3HAUCHHE XEMOCHHTE3a.

AHaspobHble opraHu3Mbl. Buasl Opoxkenus. [IpoaykTsl OpoXeHHUs U UX HCIIOJIb30BaHUE
YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHl OHMOTEXHOJOTHH W BO3OYAUTENH
00J1e3HEeH.

AdpoOHBIE OpraHM3Mbl. OTambl >HEPreTHUecKoro oobmeHa. IloaroToBUTENbHBIA STarl.
['mukonu3 — 6eCKUCIOPOAHOE pACHICTNIEHUE TIIOKO3HI.

buonoruueckoe okucieHue, Wik KIETOYHOE JbIXaHue. Pojlb MUTOXOHApPUI B mpolieccax
O6uonornyeckoro okucieHus. Lluximdeckue peakunu. OxuciautenabHoe (GochopuiInpoBaHHE.
Ouepeus membpannoz2o epaduerma npomonos. Cunmes ATD: paboma npomonuou ATD-
cunmasel. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpel  aHadPOOHBIM.
D hEeKTUBHOCTh YJHEPTETUIECKOTO OOMEHA.

JeMoHCcTpan U

IToprpetsr: k. Ilpuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmumpl 1 cxeMbl: «DOTOCHHTE3», «DHEpPreTHUeckuii oOMeH», «buocuHTe3 Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

Ob6opynoBaHue: CBETOBOM MHKPOCKOII, 000pYyJOBaHUE JJISl IPUTOTOBJICHHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.



JladopaTopunasi paGora «M3yueHne KaTaIUTHYECKON aKTHBHOCTH (epMeHTOB (Ha
IIpUMepe aMMJIa3bl WIN KaTanaas3bl)».

JlaGopaTtopnas paGora «lI3yueHne (EepMEHTATUBHOTO pACLICIUICHUS MEPOKCHIA
BOJZIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KIIETKAX).

JladopaTopnasi padora «CpaBHeHHE TIPOILIECCOB (DOTOCHHTE3A U XEMOCHHTE3a.

JlaGopaTopnasi pa6ora «CpaBHEHUE MPOIIECCOB OPOKCHUS U ABIXAHUS.

Tema 7. Hacnencreennass uHGopManus 1 peanusanus eé B KieTke

Peaknun matpuyHoro cuHresa. [[pyHIMI KOMIUIEMEHTAPHOCTH B PEAKLUAX MATPUUYHOTO
cuHTe3a. Peanmmzanms HacienacTBeHHOM uWHQopmanuu. ['eHeTHyeckWii KOj, €ro CBOMCTBA.
Tpanckpunuusa — marpuusblii cuHTe3 PHK. [IpyHIUMIBI TpaHCKPUNIIIMKM: KOMIUIEMEHTapPHOCTb,
AHTUNApaLIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuyeckoii
kn1emxke. Hexooupyrowue PHK.

Tpancnsmus u e€ sranbl. Yyactue TpancnoptHeix PHK B GmocunTe3e Oenka. YcioBus
o6uocunTesa 6enka. Koguposanue amuHokucaot. Ponb pubocom B OnocuHTe3e Oemnka.

Coepemennvie npedcmasnenus o cmpoenuu 2enog. OpraHuszalysi TeHoMa y MPOKapuoT U
JyKapuoT. Perynsuusi akTUBHOCTH T'eHOB y mpokapuoT. ['mmoreza omepona (P. XKakob, XK.
Mano). Monekynapuvle MmexaHusmvl dKcnpeccuu 2enog y sykapuom. Ponv xpomamuna 6
peaynayuu pabomul 2eHog. Perynsaius 0OMEHHBIX MPOLECCOB B KiieTke. KiieTouHblii romeocTas.

Bupycel — HekiieTouHbIe (OPMBI JKU3HU U OOJMraTHbie napa3uThl. CTpOeHHE MPOCTHIX U
CIIOXKHBIX BHPYCOB, PETpPOBHUPYCOB, OakrtepuodaroB. Kuzuenuwiii yuxn J[HK-codeporcawujux
supycos, PHK-codepaicawux eupycos, bakmepuogacos. Obpamnas mpanckpunyus, peeepmasa,
unmezpasa.

BupycHbie 3aboneBanusi yenmoBeka, KHBOTHBIX, pactenuid. CIIMJ], COVID-19,
COLMANIbHBIE U METUIIMHCKHE TPOOIEMBI.

Buoungopmamuka: unmezpayus u ananus 6onvuux maccusos («bigdatay) ecmpyxmypnuix
buonoeuueckux OanHvlx. Hanomexmonocuu 6 oOuonoeuu u meouyuwne. Ilpocpammupyemvie
@dynxyuu denxos. Cnocobvl 0ocmasKu 1eKapcms.

JleMoHCTpanuu

[Toprpetsr: H. K. Konsnos, /. 1. IBaHOBCKMiA.

Tabmuupt u  cxembl: «buocunTes Oenka», «['eHeTmueckuit Koay», «Bupycs»,
«baxTtepuodarm».

IIpakTnyeckas padora «Co3gaHue MOAEIN BUPYCay.

Tema 8. /Ku3HeHHBIH UK KIETKH

Knerounsii mukmn, ero mepuoasl u perymsanus. Mutepdaza m muto3. OcoOeHHOCTH
mporieccoB, mpoTekaronux B uHTepdasze. [logroroska kimetku k aeneHuto. [IpecuHTeTHYECKNA
(MTOCTMUTOTUYECKUI), CUHTETUYECKUH W TOCTCHUHTETHYECKUH (IIPEMUTOTUYECKUN) TMEePHOIbI
uHTEpQa3bl.

Marpuunsii  cunte3 JHK —  permmmkanms.  Ilpunnuner  perummkanun  JJHK:
KOMIUIEMEHTApHOCTh,  MOJYKOHCEpBATUBHBIA  CHHTE3, aHTHNApPaUIEIbHOCTh. MexaHu3M
perummkanuu  JIHK.  Xpomocombl. Crtpoenne xpomocoMm. Temomepel U Tenomepasa.
XpOMOCOMHBIM HA0Op KIETKH — KapuOoTUN. JMIIOMAHBIN M TalulOMIHBIA HaOOpPBI XPOMOCOM.
["'omonornynbie XpoMocoMel. [1010BBIE XPOMOCOMBI.

Henenne kierkn — mMuto3. CTagum MHUTO3a M NMPOUCXOJSAIIME B HUX IPOLECCHI. THIIBI
muto3a. Kaprnokunes n nutokuses. buongornueckoe 3HadeHrE MUTO3A.

Perynauus MUTOTHYECKOTO IMKJIA KIETKH. [Iporpammmupyemasi KieTouHas rubenp —
aronTo3.



Knerounoe siapo, XxpoMocombl, GyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmvl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kiemka» — buoungopmamuvecxkue
Mooenu YHKYUOHUPOBAHUSA KIIeMKU.

JdemoHcTpauMu

Tabmunpl u cxembl: «Ku3HEHHBI HUKI KIETKW», «Muto3», «CTpoeHHE XpOMOCOMY,
«Permmukanus JJTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpomIpenaparbl: «MHTO3 B KIETKaX KOpELIKa
JTyKay.

JlaGopaTropHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlabopaTopnas pa6ora «HaOmroneHne MuTO3a B KIETKAaX KOHUMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. Ctpoenne n GyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB. OJHOKJIETOYHBIE,  KOJIOHHAIBHBIC,
MHOTOKJIETOYHbIE OPTaHU3MBbI.

Oco0eHHOCTH CTPOEHUS U KUZHEAESATEIbHOCTH OJHOKIETOYHBIX OpraHu3moB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUcTsl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBsI3b 9acTel MHOIOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumel pacTUTENBHBIX TKaHe: oOpazoBaTenbHAs, MOKPOBHAS,
MPOBOJINIAs, OCHOBHAsA, MexaHnueckasd. OcoOOEHHOCTH CTpoeHUs, PYHKUUNA W PacHOIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4YeJOBeKa. THUNBI JKUBOTHBIX TKAHEW: dIUTETUaIbHAas,
COEMHUTENbHAsA, MbllleuHas, HepBHass. OCOOCHHOCTH CTPOEHUs, (PYHKIMHA U PaCHOTIOKEHUS
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Oprassl. BereratuBHbie U reHEpaTHUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U 4yenoBeKka. DyHKIMN OpraHOB U CUCTEM OPTaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenmilt. Ckenersl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbIl U BHyTpeHHMI ckeneT. CTpoeHUe U TUIIbl COeAMHEHUS
KOCTEH.

JBmwxeHue opraHu3MoB. JIBM)KEHHE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHMIHOE,
KTYTUKOBO€, pECHUYHOE. JIBM)KEHHME MHOTOKJIETOYHBIX PpACTEHUN: TPONMHM3MbI M HACTHH.
JIBuKeHre MHOTOKJIIETOYHBIX JKUBOTHBIX M U€JIOBEKAa: MbIlIeuHas cucrema. Pednexc. CkeneTHbie
MBIIIIIBI U UX padoTa.

[Tutanue opranusmos. [loriomieHre Bojabl, YIIEKUCIOrO raza 1 MUHEPAJIbHBIX BEIIECTB
pacteHusiMu. [luTaHue >KUBOTHBIX. BHYTpUIIOIOCTHOE W BHYTPHUKJIETOYHOE MHUIIEBApPEHUE.
[luraHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTEIBHOTO TpakTa. llumeBapuTenbHbIe
xene3bl. [IuieBapurenbHas cucTeMa 4eloBeKa.

Hpixanne opranu3MoB. [[pixanne pactenuid. J{prxanne >xuBOTHBIX. uddy3us ra3oB uepe3
MOBEPXHOCTh KIeTKU. KokHoe nbixaHue. JlpIxarenbHas MOBEpPXHOCTh. JKabepHoe U JErodHoe
IbIxaHue. JIpIxaHue TO3BOHOYHBIX »UBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTPOCHHMs JETKUX ITO3BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHas cHCTeMa 4YeloBeka. MexaHu3m
BEHTWISILIMM JIETKUX Y NTUI U MIEKONUTAIOMUX. Perynsauus apixanus. /[pixatenbHble 00bEMBI.

Tpa"cnopr BeleCTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBbI pacTeHui. TpaHcmopt
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHocHas cucrema
MTO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepjue, KpPOBEHOCHBIE cOCyAbl M KpoBb. Kpyru
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KpOBOOOpaIieHus..  OBOJIIOLIMOHHBIE  YCIOXHEHHMSI  CTPOCHHS  KPOBEHOCHOM  CHCTEMBI
II03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ peryasnus.

Beinenenne y opranu3moB. Bbigenenue y pacreHuil. BplueneHue 'y  KUBOTHBIX.
Cokpatutenbubie Bakyonu. Opranbl BblieneHus. DuibTpanus, cekpenuss U oOpaTHoe
BCAChIBAaHHE KaK MEXaHU3Mbl pabOThl OPraHoB BbiAeNeHus1. CBs3b MOJOCTU Tejla ¢ KPOBEHOCHOM
Y BBIICTUTEIBHOM cUCTEMaMU. BpineneHrne y MmO3BOHOYHBIX XKMBOTHBIX M dYesioBeka. [loukwu.
Crpoenne u pyHkunonupoBanue Heppona. O6pazoBaHrue MOUH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3allldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
IUCTHI TPOCTEHIINX. 3alllMTa Y MHOTOKJIETOUHBIX pacTeHui. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOM 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX KHBOTHBIX. [IOKpOBBI M MX MPOU3BOIHBIE. 3aIIMTA OpTraHU3Ma
or Oone3nedl. MMmyHnHas cucrema uenoBeka. KileTOuHBII W TyMOpalbHBII HWMMYHHUTET.
Bpoxnéuuslii u  npuOOpeTéHHBI  cnenuduueckuii UMMYHUTET. Teopus KIOHAJIbHO-
cenexktuBHoro nmmyHnurera (I1. Opnux, ®@. M. bepner, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. Poib BpOXKIEHHOTO HMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUM.

Pa3apaxxuMocTe M perynsuuss y OpraHu3moB. PazipakumMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisiius y pacteHuil. POocToBble BeleCTBa U HX
3HAYECHHUE.

HepBHas cucrema u peduieKTopHAs peryisnus y >KHBOTHBIX. HepBHas cucrema u e
OTZEJbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOCHUSI HEPBHOM CHCTEMBbl y KMBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pednekc u pednexkropnas nyra. bezycrnoBHbie u
YCJIOBHBIE PE(IIEKCHI.

['yMopasibHast perynsmusi ¥ SHAOKPUHHAs CHCTeMa >KHMBOTHBIX MU uernoBeka. JKeresbl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOpMOHOB. B3anMMOCBA3b HEPBHOU W
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoOHCTpaLun

IToptper: U. I1. ITaBnoB.

Tabmuiel U cxeMbl: «OTHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOUHBIE BOJOPOCINY,
«bakrepun», «lIpocreitmue», «Opranbl LBETKOBBIX pacTeHUi», «CHCTEMBbI OpPraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEe CTpPOCHHME HACEKOMBbIX», «TKaHU pacTeHHUII»,
«KopueBsie cuctembr», «Ctpoenue ctedinss», «CTpoeHHE IHMCTOBOM IUIACTUHKMY, «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cucTemay,
«/prxarenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbllleyHass CHUCTEMay,
«BbraenurenbHas cucremMay, «JHIOKpUHHAA cucTteMay, «CTpoeHue MbIIbD, «MMMyHHTETY,
«KumeunomnonoctHpie», «CxeMa MUTaHUS pacTeHHi», «KpOBEHOCHBIE CHCTEMBI MMO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue MmiaHapumny», «BHyTpeHHee CTpOeHHE A0KIEBOTO
yepBsa», «HepBHas cucrema pwid», «HepBHas cuctrema narymku», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cuctema mnTuiy, «HepBHas cucTeMa MIICKOHUTAIOIIUX,
«HepBHas cuctema yenoBeka», «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl OJHOKJIETOYHBIX OPTaHHU3MOB,
MUKpOIpenaparsl TKaHeH, paKOBUHBI MOJUTIOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbBIC
9K3EMILIAPhl KOMHATHBIX pPAacTeHH, repOapuul pacTeHU pa3HbIX OTAENOB, BJIAKHbBIE MTpernapaThl
’KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJJIEKIIUU OECIIO3BOHOYHBIX )KMUBOTHBIX, CKEJIET YeNIOBEKa,
o0opysoBaHue HJs JEMOHCTpPAIMM TMOYBEHHOTO U BO3AYIIHOTO TIMTAHUS PACTCHUH,
pacuieryieHus Kpaxmaina M OelkoB ToJ JeiictBueM (epMEeHTOB, OOOpYyIOBaHUE IS
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JIEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KU3HEHHON €MKOCTH JIETKHUX, MEXaHU3Ma JbIXaTeIbHbIX
JBUKEHUM, MOJIETN I'OJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHbIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

JlaGoparopnas padora «/3yyeHrne opraHoB IBETKOBOT'O PAaCTEHUSI.

Tema 10. Pa3MHoOKeHHe 1 pa3BUTHE OPTAaHNU3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: OecIionoe (BKJII0Yasi BEreTaTUBHOE) U 110JIoBoe. Buibl
0ecro0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTanus, KIOHHPOBAHUE.

ITonoBoe pasmuHoxkenue. IlonoBele kineTku, unum ramerel. Meio3. Cranguu Mmeitosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pasutrhe. l'ameroreHe3 y JKUBOTHbIX. [loynoBble  Ikemne3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieTOK. CrepmaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJIETOK.

OmnogoTBOpeHHE U AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrOCOOBI OIIOOTBOPEHUS:
HapyKHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOJIOTHS — HAyKa O PA3BUTHUU
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npoodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMeEpe JATYIIKH). J[pobnenue.
Tunsl apobnenus. [emepmunupoganuoe u Hedepmunuposannoe opoonenue. bracmyna, munovi
onacmyn. OcobeHHOCTH APOOIEHUsT MIIEKOMUTAIOMUX. 3apOJbIIIEBbIC JIUCTKU (TaCTPYJISALMS).
3aknajKka OpPraHOB W TKaHEW W3 3apOJBIINIEBBIX JHUCTKOB. B3anMmHOe BiIMsSHUE YacTen
pa3BUBAIOIIETOCS  3apojibliia  (3MOpUOHANbHAS HMHAYKIMS). 3akjajka TIUlaHa CTPOCHUS
JKUBOTHOTO Kak pe3yJbTaT HEpapXUYeCKUX B3aUMOJCHCTBUI TeHOB. BiusHune Ha
AMOPHOHAIBHOE PAa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOLIEH CPEIbl.

Poct u pasButue xuBoTHbIX. IlocTamOpuoHanbHbI nepuon. IlpsmMoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TTO3BOHOYHBIX IKUBOTHBIX.
bronoruueckoe 3HaueHUe MPSIMOrO0 M HENPSMOrO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B IPHUPOJE.
Tunbel pocta >KUBOTHBIX. @akTOpbl PETYNSIMUM POCTAa KUBOTHBIX U yenoBeka. Craauu
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHesa dYesloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYECKHEe MTPOLECCHI.

PasmHoxenue u pasButue pacteHuil. ['amerodur m crnopodur. Melo3 B KU3HEHHOM
nukie pacreHuil. OOpa3zoBaHMe cmop B Imporecce Meioza. ['ameToreHes y pacTeHMH.
OII0g0TBOPEHNE H PA3BUTHE PACTUTENBHBIX OPraHU3MOB. JIBOHMHOE OIUIOJIOTBOpPEHUE Y
[[BETKOBBIX pacTeHuil. OOpa3zoBaHHe U pa3BUTHE CEMEHHU.

MexaHu3MBbl peryJIsLUN OHTOT€HE3a Y PACTEHUM U KUBOTHBIX.

JleMoHCTpan U

IToptpetsr: C. I'. HaBammn, X. [lIneman.

Tabmunpl u cxembl: «BereraTuBHOe pa3MHOKeHUE», «TUIBI GECTIONOro pPa3sMHOXKEHUSY,
«Pa3MHOXEHHE XJIaMHIOMOHaAb», «Pa3MHOXkeHHEe IBIIEHbD», «Pa3MHOXEHUE TUAPHDY,
«Meitoz», «Xpomocombl», «['amerorenes3», «CTpoeHHE SHULEKIETKH U CIEPMATO30HAa,
«OcHOBHBIE cTaauu OHTOreHe3a», «lIpsiMoe m Hempsmoe pa3BUTHE», «Pa3BUTHE MaliCKOro
Kykayn, «Pa3Butue capanum», «Pa3Butue Jaarymku», «/{BoiiHOE ONIOJIOTBOPEHHE Y LBETKOBBIX
pacteHuii», «CTpoeHHEe CeMsH OJHOAOJIBHBIX M JBYAOJBHBIX PACTEHU», «KU3HEHHBIH LHKII
MOpPCKOM  KamycTel», <«JKM3HEHHBIM LUKI MXa», <OKHW3HEHHBIH LMK IANOpOTHUKAY,
«KU3HEHHEIN IUKJI COCHED.
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OOGopynoBaHHUe: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl SIHIIEKIETOK H CIIEPMATO30H I0B,
Mojienb «L{uKIT pa3BUTHS JATYLIKI».

JlabopaTtopnass paGora «lI3yueHue CTPOEHMSI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckas padora «BbIsBIIEHHE NPU3HAKOB CXOJCTBA 3apOAbILIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHnEe OpPraHOB Pa3MHOKEHUS BBICIIUX PACTEHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U UI3MEHYMBOCTH OPraHM3MOB

Hcropusi cTaHOBIIGHUS W Pa3BUTHS TeHETUKM Kak Hayku. PaGortel I'. Mengpens, I'. ne
@puza, T. Moprana. Ponb oTeyecTBeHHBIX Y4YEHBIX B pa3BUTUM TreHeTuku. Paboter H. K.
Konsosa, H. U. BaBunosa, A. H. benosepckoro, I'. 1. Kapneuenko, FO. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJJIEJIbHbIE
IeHbl, aJbTEPHATUBHbIC NPU3HAKH, JOMMHAHTHBIM M PELIECCUBHBIA NpPHU3HAK, TOMO3MUIOTa,
TeTepO3UroTa, YMCTast JIMHUS, THOPUABI, reHOTHN, (QeHotur. OCHOBHBIE METOJbl TC€HETHUKU:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdeMoHcTpannn

[Toptpetsr: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckwuii.

Tabmuie! U cxeMbl: «MeTOoIbI TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JlaGopaTopHas pa6ora «/[po3oduia kak 00BEKT FTeHETUUECKUX UCCIIEI0OBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHnens — 3aKoH e€IMHOOOpPa3Hs
ruOpusioB nepBoro nokojeHus. IIpaBuno gomuHupoBaHus. Bropoil 3akoH MeHznens — 3aKkoH
pacuienieHus npu3Hakos. L{uTosoruueckue 0CHOBBI MOHOTHOPUAHOTO CKpelMBanus. ['nnoresa
YUCTOTHI FaMeT.

AHanuzupytomiee — ckpemuBaHue.  [IpoMeXyTO4YHBIH  XapakTep  HacieJOBaHMUS.
Pacmiennienne npu3HakoB MIPpU HETIOJIHOM JIOMUHUPOBaHUH.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. L{uTOI0rN4YecKrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.

CueruieHHOe HacnenoBanue npusHakoB. Pabotel T. Moprana. CuersieHHOe Hacae0BaHUE
T€HOB, HAapYIIEHNUE CLEIUIEHNUS MEX 1y F'eHaMu. XpOMOCOMHas TEOpUsl HaCIEeICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OINpPEAEIEHUS Iosla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbIM MOJ. ['eHeTnyeckass CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIIEHHBIX C TIOJIOM.

I'enotun kak uenoctHas cucrema. [lneforponus — MHOKECTBEHHOE JIECHCTBHE TI€HA.
MHoOeCcTBEHHBIM ayuienu3M. B3aumoneicTBue HeauleNbHBIX T'eHOB. KOMIIJIEMEHTapHOCTS.
Onwucra3s. [Tomnmepns.

I'eHeTMYECKMIT KOHTPOJb PA3BUTHS PACTEHUM, J>KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3MOJIOTMUECKUX MPOIECCOB, TMOBEJEHUS W KOTHUTUBHBIX (yHKUUH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOT€HEe3a, MEXaHU3Mbl B3aUMOJACUCTBUS «XO3SIMH — MapasuT» U «XO35SUH —
MUKpoOnomy». ['eHeTHuecKkre acreKThl KOHTPOJIS U U3MEHEHUsI HaceCTBEeHHON nHpopmanuu B
MTOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JleMoOHCTpanuu

[Toptpetsr: I'. Menaens, T. Mopras.
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Tabmumpl u cxemsl: «[lepBbiii 1 BTOpOM 3akoHBI MeHaens», «Tpetuit 3akoH MeHuemns»,
«Ananuzupyolee ckpeuBanue», «Henonnoe nomunupoBanue», «ClemnieHHOe HaclleJOBaHUE
MPHU3HAKOB y Apo30d by, «I eHeTnka monay, «Kapuorumn yenoekay, «Kapruotun apo30Quiis,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajienn3M», «B3anMoneincTere reHoBy.

O6opynoBaHue: MOAENb AJsl JIEMOHCTPAllMU 3aKOHOB €IUHO00pa3usi THOPUA0B MEPBOrO
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALMM 3aKOHA HE3aBUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb [l IEMOHCTPAlMU CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUSA Y
JIPO30(UITBD».

IIpakTuyeckass padora «/3ydyeHue pe3yabTaTOB IUTHOPHAHOTO CKPEUIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEepPHOCTH U3MEHYNBOCTH

B3anmopnelictBie reHoTtuna u cpeapl npu (GopmupoBaHuH (eHoTHNa. VM3MEeHYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJWMYECTBEHHBIE  TpPHU3HAKK. BUIbl  HU3MEHYUBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHASI.

MonudukanronHass U3MEHUYMBOCTb. Ponb cpeabl B (OpMUPOBAaHUM MOIUGUKAIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuanunoHHsll psii M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOAM(PUKAIIMOHHON H3MEHYHBOCTH.

I'enoTunuueckass u3MeHYMBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bubl
TeHOTUITUYECKOW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTtuBHasi M3MEHUYMBOCTh. Mel03 U MOJIOBOM MPOIECC — OCHOBA KOMOWHATHUBHOM
W3MEHYUBOCTH. POJIb KOMOMHATHBHON M3MEHYMBOCTU B CO3/JaHUM T€HETUYECKOTO PA3HOOOpa3us
B [Ipe/iesiax OJIHOTO BH/IA.

MyTtanmoHHas W3MEHYMBOCTb. BHIBI MyTanuii: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTallMH. SIMepHBIE W IUTOIUIA3MATHYECKHUE MYTAIUU.
Comaruueckre W TMOJOBbIe MyTanuu. [IpUYuHBI BO3HUKHOBEHHS MyTaluil. MyTrareHel U UX
BIIMSIHME HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAlMOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBoctu (H.M. BaBunoB). BHesnepHas W3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX Gakmopos 6 Haciedo8aHuu u
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKO ) OP2AHUZMOB.

JleMoOHCTpanun

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

Tabmumpl u cxembl: «Bunmbl u3mMeHumBOoCTHY, «MomudukannoHHas HW3MEHYHUBOCTHY,
«KoMmOuHaTuBHAsT ~ W3MEHYHMBOCTH»,  «Meiio3»,  «OmmomorBopeHue»,  «l eHeTnueckue
3a00JIeBaHUS YeIIOBEKay, «BUIbl MyTammii.

OOGopynoBaHue: >KHBbIE W TepOapHbIE HK3EMIUISIPhl KOMHATHBIX PACTEHUU, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi padora «MccremoBaHue 3aKOHOMEPHOCTEH  MOAMQPHUKAIIMOHHOMN
n3MeH4UBOCTH. [IocTpoeHre BaprallMOHHOIO psiia U BapUALMOHHON KPUBOW.

IIpakTuyeckasi padora «Mytanuu y 1po30Q sl (Ha TOTOBBIX MUKPOITpEapaTax).

Tema 14. I'eHeTHKA YeJI0BeKa

Kapuotun uenoBeka. MexayHapoaHasi MporpaMMa HCCIEIOBAaHUS T€HOMa YeJIOBEKa.
MeTobl U3YYEeHUS TEHETUKH YETIOBEKAa: T€HEAIOTMUECKU, ONMM3HEIOBBIN, [UTOTCHETHICCKHIA,
MONYJIALUOHHO-CTATUCTUYECKUH, MOJIEKYJIsIpHO-reHeTnYeckuii. COBpPEMEHHOE OIpe/esieHne
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TE€HOTHIA: IOJIHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4yHciie ¢ momombto [T1[P-
anaymza. HacnencrBennbie 3a00eBanust yenoBeka. [ eHHbIE 1 XPOMOCOMHBIE OOJIE3HH YEJIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MPEApacloIOKEHHOCThI0. 3HAUYEHHUE MEAMIIMHCKONW TE€HETUKH B
MPEIOTBPALICHUH M JICUCHUU TeHETUYECKUX 3a00JieBaHUI dYeloBeka. MeauKo-TeHeTH4YecKoe
KOHCYJIbTHpOBaHUE. CTBOJIOBBIC KIETKU. [IOHATHE «T€HETHYECKOT0 Ipy3a». DTUUECKUE aCIEKThI
WCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enerndeckue (HakTOPHI MOBBIMICHHOW YYBCTBUTEIHHOCTH YEJIOBEKAa K (PH3UUYECKOMY U
XMMUYECKOMY 3arpsA3HEHUIO OKpYyKawlled cpeabl. ['eHeTnueckas NpeapacroyioKEHHOCTb
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL U

Tabmumer u cxembl: «Kapuotum denoBekay, «MeToabl M3YUYCHHS] TCHETUKH YEIOBEKAy,
«["eneTnueckue 3a001€BaHUS YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUEe U aHAIU3 POJIOCIOBHOW.

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanus U cenekuus. 3apoXkAEeHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. .
Bapunosa o LleHTpax mpoucxoIeHus 1 MHOrooOpa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiuu
B CO3/JaHMM COpPTOB pacTeHUM U mnopoAa KUBOTHbIX. CopT, mnopona, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HAclIeACTBEHHOM m3MeHunBocT H. WM. BaBuioBa, ero 3HadueHue st
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekiMoHHOM paboThl. MIcKyccTBeHHBIN OTOOP: MacCOBBIN U MHIMBUYaIbHBIMN.
Otanbl KOMOWHAIIMOHHON cenekiuu. VcnbiTanue mpou3BOAUTENEH MO MOTOMCTBY. OTOOp Mo
TEHOTHITY C TIOMOIIIBIO OIEHKH (PEHOTHIIA TOTOMCTBA M OTOOP MO TEHOTHITY C TIOMOIIBIO aHATTU3a
JHK.

HckycCcTBEeHHBIH MyTareHe3 Kak METOJ] CENEKIHOHHOW paboThl. PamuanmoHHBIN U
XUMHUYECKH MyTareHe3 KaK MCTOYHMK MYyTallMid y KyJIbTYpHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHWe T€HOMHOTO pENAKTUPOBaHMSI M MeToJoB pekoMmOuHaHTHBIX JHK mns
MOJTYYEHHS UCXOAHOTO MaTepralia JIJIsl CEEKIUH.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rTuOpuan3anus. bBIM3KOPOICTBEHHOE
CKpelIMBaHue, Wik UHOpUAUHT. HepoacTBeHHOE CKpelrBaHue, Wik ayTOpuaAuHT. [eTepo3uc u
ero mnpuyuHbl. Mcnonp3oBaHue rerepo3uca B ceneknuu. OtrnanéHHas TUOpHAN3AIUA.
[Ipeononenne Oecruioausi MEXKBHIOBBIX THOpUIOB. JlOCTHMIXKEHUS CENEKIIMH pacTeHUH U
JKUBOTHBIX. «3€1EHAsI peGONIOYULY.

CoxpaHeHHE U U3YYEHHE T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHN U HX JAMKUX
poauueit sl CO3/IaHMsI HOBBIX COPTOB U TUOPHUIOB CEIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMHBIX 8 YENAX VIYYUIEHUS CYUWEeCMBYIOWUX U CO30aHUs HOBLIX NOPOO, JUHULL U KPOCCO8, 8
MOM YUcie ¢ NpUMEHEeHUEM COBPEMEHHBIX MeMOO08 HAYUHbIX UCCIe008aAHUL, NepedosbiX udell U
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaL UK

[Toprpersr: H. Y. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykpsnenxko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmune! 1 cxembl: «L{eHTpBI MPOUCXOKAECHUS U MHOT000pa3us KyIbTYPHBIX PACTEHUI»,
«3aKOH TOMOJIOTMYECKHMX PSJOB B HACJIEACTBEHHON HM3MEHYMBOCTH», «METOIbl CENEKLIHUN»,
«Otnanéunas rubpuanzanus», «MyTtareses».

JlabopaTopnasi pabora «/3ydueHHne cOpPTOB KyJbTYypHBIX PaCTE€HHH M MOPOJ JOMAIIHUX
KUBOTHBIX).
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JlaGoparopHas padora «/3yueHre METO0B CEIEKIIMU PACTEHUI.

IIpakTnyeckas padora «IIpuBHuBKa pacTeHUII».

Ikcekypeust «OCHOBHBIE METO/Bl M JIOCTH)KEHUS CEJIEKIIMM PAaCTEHUM U KUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO035IMCTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA UM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI U CHHTeTHYeCKasi 0MoJ10rusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIBTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepucTHKa. TpaaunuoHHas OWOTEXHOJIOTUA: XJeOoIeueHue,
HOJIy4eHHEe KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAenue. Mukpobuosnornueckuit cuures. OObEKThI
MHUKPOOHOIOTHYECKUX TeXHOMOoTui. [Ipon3BoacTBO Oesika, aMMHOKUCIIOT U BATAMUHOB.

CoznaHue TEXHONOTMM ¥ MHCTPYMEHTOB  IIEJICHANpPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUSI TEHOMOB C LIEJIbIO MTOJIyYE€HUsI OPIraHU3MOB U UX KOMIIOHEHTOB, COJEPIKAIINX
HE BCTpEYarolluecs B IpUpoJie ONOCUHTETUYECKHE TYTH.

Kiterounas mHkeHepus. MeTonpl KynbTypbl KIETOK M TKaHEHM PAaCTEHUM M KUBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus U comartudeckuii smOpuoreHe3. lcmomnbp3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNIOHANbHBIX U NONUKIOHANbHBIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMS SIMLEKIETOK W KIOHUPOBAaHUE JMXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KIETOK. Texnonocuu 0300po6nenus, KyIbMmueupo8aHus U MUKPOKIOHAIbHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHasl U IeHHas UHxkeHepus. VICKyCCTBEHHBIN CUHTE3 I'eHa U KOHCTPYHUPOBAaHUE
pexomOunantHeiX JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxkeHUs W MEPCHEKTUBBI
XPOMOCOMHOM W TEHHOW WHXEHEPUU. OKOJOTHYECKHE M OSTHUYECKHE MpoOJIeMbl Te€HHOU
UHXECHEPUHU.

Menununackue ouorexnonoruu. [TocrreHomuas mudposas meaununa. [1IP-auarnoctuka.
MeTab010MHBIN aHaIU3, TEHOLIEHTPUYECKHUI aHaIN3 MPOTEOMa YeI0BeKa JIJIsl OLIEHKH COCTOSHUS
ero 310poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHas Tepanus paka. 3D-
OvomH)xeHepusi A pa3pabOTKM  (QyHIaMEHTAJIbHBIX OCHOB MEIWIMHCKHX TEXHOJIOTHA,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEXHOJOIHMi TPEXMEpPHOro OMONPUHTHHra U
ckaddonauHra s peueHus 3a1a4 NepcoOHaTN3UPOBAHHON MEIULIUHBI.

Coznanue BEKTOPHBIX BAaKLUMH C IENbl0 oOecrieuyeHUus] KOMOMHUPOBAHHOW 3aIlIUTHI OT
B030ynuteneit OPBU, ycraHoBiieHHe MOJIEKYJISPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
COJIepKalX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 OMacHbIe 3a00J1€BaHMs YeIOBEKa U )KUBOTHBIX.

JleMoOHCTpaLun

Tabmupr u  cxembl:  «lcrnonp30BaHUE  MHKPOOPTaHM3MOB B MPOMBIILIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxeHepus», «I'eHHas HHKEHEPUSI».

JlaGopaTopHas padora «/3yueHre 00bEKTOB OMOTEXHOIOTHIY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeust «buoTexXHOIOrNs — BayKHEHIIas MPoU3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO).
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11 KUIIACC

Tema 1. 3apo:kaeHne 1 pasBUTHE IBOJIOLMOHHBIX NPeACTaB/IeHUH B 0M010rMI

OpomonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHU3Ma. JKu3Hb
Y Hay4Has JedatenbHocTh Y. JlapBuHa.

JBwxymme cuiabl 3BomonMM  BuAoB no Y. JlapBuHy (BbICOKas HHTEHCHUBHOCTh
PasMHOKEHHUsSI OpPraHW3MOB, HACIIEACTBEHHAs HM3MEHUYMBOCTh, OOppOa 3a CyIlIecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuateTndeckoit Teopuu sBotonuu (CTD). HeltpansHas Teopus IBOJIIOIUH.
CoBpeMeHHas 3BOJIOLMOHHAs OMOIOrus. 3Hau€HHE HBOJIOLMOHHON T€OpUH B (HOPMHUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JleMoOHCTpaL U

[Toptpersr: Apucrorens, K. Jlunnei, XK. b. Jlamapk, O. XK. Cent-Unep, XK. Krosbe, Y.
HapsuH, C. C. Yerepuxos, 1. U. llImansrayzen, [Ix. Xongein, . K. benses.

Tabmuubr n cxemsl: «Cucrema xuBod npupoasl (mo K. JluaHero)», «JlecTHua >KUBBIX
cymectB (mo Jlamapky)», «MexaHusMm (OpMUPOBaHHS TPUCHOCOONICHUH Yy pacTeHHd u
AKUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyta nyremectsust U. Jlapsunay», «Haxonku Y.
HapBuna», «@Popmbl 060pbObl 3a cymectBoBaHue», «llopoasl romyoei», «MHoroobpasue
KyJbTYpPHBIX (hopM KamycTsl», «[loponbl JOMalIHUX KUBOTHBIX», «Cxema 00pa30BaHUS HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHHS IBMKYLIUX CHUJ 3BOJOLUN», «OCHOBHBIE
II0JIO’KEHUSI CUHTETUUECKOM TEOPUH IBOJIIOLIUM.

Tema 2. MukpodBoonus U eé¢ pe3yabTaThl

[Tomynsiuust Kak 3JeMeHTapHas eAuHUNa 3BomolMd. CoBpeMEHHbIE METOJIbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nomyisiuil. I3MeHenune reHo(oH/1a NOMyIIsIMK KaK
AJIEMEHTapHOE HBOJIIOLIMOHHOE SBJIEHUE. 3aKOH TIeHeTHuecKoro pasHoBecus Jx. Xapau, B.
Baiin6epra.

OnemeHTapHble (QakTOpbl (IBWXKYIIME CHJIbI) HBOJIOUMU. MyTallMOHHBIA Ipoliecc.
KombOunartuBHass u3mMeHUHMBOCTh. [lpeil) reHoB — ciyyailHble HEHaNpaBli€HHblE W3MEHEHUs
qacToT ajulened B momymsauusax. D¢¢ekT ocHoBatens. IDpgexkm OYMuLIOUHO20 20PIbILUKA.
CHudicenue eenemuuecko2o paznooopaszus. npudunvl u creocmeus. Illposenenue >¢pgexma
opetiha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpamuu. W30ismus  TOMyISIIU:
reorpaduueckas (IpocTpaHCcTBEHHAs ), OMoornyeckas (penpoayKTUBHAS).

EcrectBenHblif oTOOp — Hampapisttomuil ¢aktop 3Bomonnu. DOpMBI €CTECTBEHHOTO
oTOopa: NBUXKYIIMH, CTaOWIM3MPYIONIMHA, pa3pbiBatoluil (qu3pyntuBHbIf). IlonoBoit oTdop.
Bo3HUKHOBEHNE U 3BOJIOIMUS COLMATBHOTO MOBEIECHUS KUBOTHBIX.

[Tprcnoco0aeHHOCT OpraHU3MOB KakK pe3ysbTaT MHUKPO3BOJIOLUMU. Bo3HHKHOBEHUE
npucnocoOiaeHuit y opranu3zmMoB. Apomopdo3ssl u unuoangantauu. [Ipumepsl npucrnocodaeHui
y OpraHu3MoB: Mopdonornyeckue, QU3NOIOrUYECKHe, OWOXUMHUYECKUE, MOBEICHUECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHNU3MOB.

Bun, ero xputepunm u cTpykTypa. BumooOpa3zoBaHue Kak pe3ynbTaT MHUKPOIBOJIOLUH.
W3onmsauust — ximroueBoil (akrop BupooOpazoBanus. Ilytu u cmocoObl BHI000pa3oBaHUs:
ajsionaTpuueckoe  (reorpauyeckoe), CHMIATPUYECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE)
(monumutonan3anus, rudpuau3anys). JmuTenbHOCTh HBOIIOLMOHHBIX IPOLIECCOB.

Mexanu3mbl HOPMUPOBAHHS OHMOJIOTUYECKOTO Pa3HOOOpa3usl.

Ponp  »BoOmIOIMOHHOM OuoMOrMM B pa3pabOTKe HAayYHBIX METOJOB COXPaHEHUs
O6unopazHooOpaszus. MUKPOIBOMIONUS W KOIBOJIOLUS IMAapa3sUTOB U HMX X035ieB. MeXaHH3MbI
(bopMHUPOBaHHS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.
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JleMoHCTpanuu

[Toptpetsr: C. C. YerBepukos, J. Maiip.

Tabmuubl u cxembl: «MyTalMOHHAS U3MEHUYNBOCTEY, «llomysauoHHas CTPYKTypa BUAay,
«Cxema mposiBieHHMs 3akoHa Xapau—BaiiHOepra», «JIBWKyImpe CHIIBI  BOJIIOIUN,
«OKoyornyecKas M30JIALMS TMOMYJSIUA ceBaHCKON Qopenn», «l'eorpaduueckas H30IALUSA
JMCTBEHHUIIBI CHOMPCKOM M JIMCTBEHHULIBI JaypcKoi», «llomynsaiunoHHble BOJIHBI YHUCICHHOCTH
XUIIHUKOB M XKepTB», «Cxema JIeHCTBHA ecTecTBEHHOro otbopay, «Popmbl OOpbOBI 32
CYIIIECTBOBAHHEY, «MHycTpralbHbIi MEJTaHU3M», «OKuBblie HCKOIIaeMbIey,
«ITokpoBUTENbCTBEHHAs OKpacka >XHMBOTHBIX», «lIpemympexparomas okpacka >XHUBOTHBIXY,
«Puznonoruueckue agantanum», «I[Iprucrnocob6IeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kpurepun Buga», «Bunpl-nBoiinukn», «Crtpykrypa Buaa B 1npupoae», «CrocoObl
BUJ000pazoBanus», «l'eorpadmyeckoe BHuIOOOpa3oBaHME TPEX  BUIOB  JIAHIBILICH,
«OKoyNornyecKoe BUI000pa3oBaHuEe BHUAOB cuUHHUL, «llomummounsr pacteHuit», «KamycTHo-
peaeUHBINA THOPUITY.

O6GopynoBanue: repdapuul pacTeHUM, KOJUICKIIMM HACEKOMBIX, Uydelsia NTHUIl U 3BEpeil C
npUMepaMu pa3iMYHbIX MPUCIOCOONICHUH, Yydella MTUIl M 3Beped pa3HbIX BUIOB, repdapuu
pacTeHuid OJIM3KUX BHUJIOB, 00pa30BaBIINXCS PA3IMUYHBIMU CIIOCOOAMHU.

JladopaTopnasi padora «BrisBieHIE U3MEHYUBOCTH y 0CO0€H OHOTO BUIA.

Jladoparopnasi paGora «lIpucrnocobseHuss OpraHu3MOB W HMX OTHOCUTEJIbHAs
[EJIeCO00Pa3HOCTHY.

JlaGopaTopHnas pa6ora «CpaBHeHHE BUJIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3Bo/ionusi M €€ pe3yJbTaThbl

MeTtobl u3yueHus: MakposBoitony. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
[Tepexonnbie GopMbl U PUIIOTEHETUYECKHE PSIJIbI OPIaHU3MOB.

buoreorpapuueckue wmetonsl usydeHus sBomouuu. CpaBHeHue ¢uopbl M (payHbI
MaTepUKOB U OCTpOBOB. broreorpaduueckue odmactu 3eminu. Buabl-sHIEMUKH U PETTUKTHI.

OMOpPHOJIOTHYECKHE U CPaBHUTEIbHO-MOP(POIOTUYECKUE METO/bI W3YUYEHHS SBOJIOIMH.
I'eHeTnyecKHE MEXAHU3MBI 3BOJIOLUU OHTOTE€HE3a U IOSBJICHHS DBOJIOLMOHHBIX HOBILIECTB.
['omosornyHble ¥ aHAJIOTMUYHbIE OpraHbl. PyauMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKYISpPHO-
reHeTUYeCcKne, OWOXMMHUYECKMEe M  MaTeMaTH4YeCKHEe METOJAbl HM3YyUEHHUs  HBOJIOLHUU.
["omonornynsie reHbl. CoBpeMeHHbIE METO/IbI TIOCTPOCHUSI (PUIIOT€HETHUYECKHX JEPEBHEB.

XPpOMOCOMHBIE MYyTallM1 U SBOJIIOLMSI TEHOMOB.

O0mue 3akoHOMepHOCTH (TpaBwWia) dBOMOUMU. [lpunyun  cmeHvl  QYHKYULL.
HeoOpatumocTs 3Bostonuu. AnantiuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB 3BOIOIHH.

JleMoOHCTpaL UK

IToptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrouep, 3. I'ekkensb.

Tabnuupl U cxembl: «PUIOTeHETUYECKHH Psi/l JIOMAIN», «APXEONTEPUKC», «3Bepo3yObie
amepb», «Creronedans», «Punnodursy, «CemeHHbIe TanOpOTHUKMNY, «buoreorpaduueckue
30HBI 3emnm», «/peid koHTHHEHTOB», «PemukThl», «HauambHple cTaguu SMOPHOHAIBEHOTO
pa3BUTHS  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMUHBIE M  AHAJIOTMYHBIE  OpTraHbI»,
«PynumeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpBHI YEIOBEKAa W IIUMIaH3e», «I JIaBHBIE
HaIpaBJIEHUs IBOJOLUNY, «OO0IIMe 3aKOHOMEPHOCTHU 3BOJIOLIUNY.

O6opynoBaHue: KOJUICKIMM, repOapuu, MYJSKU HCKOMAeMbIX OCTaTKOB OPraHU3MOB,
MYJISKM TOMOJIOTUYHBIX, QHAJIOTMUYHBIX, PYAMMEHTAapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIMU
HACEKOMBIX.

Tema 4. IIpoucxo:kaeHue U pa3BUTHE )KU3HU HA 3emule

18



Hayunple rUMOTE3bl MPOUCXOXKIEHUS >KM3HW Ha 3emuie. AOWOreHe3 W MaHCIEPMHS.
JloHayuHblE TPEICTABICHUSI O 3apOXKACHUU JKU3HMU (KpealuoHM3M). ['mmore3a MOCTOSIHHOIO
camo3apo>KJIeHus KU3HU U €€ onposep:keHue oneltaMu @. Penu, JI. Cnannanuanu, JI. Iactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTHUS.

OcHoBHbIE ATanbl HeOpraHUUecKoi »Bosonuu. [InanerapHas (reosorudyeckas) 3BOJIIOLHUS.
XUMHUYECKasi IBOJIONMS. AOHOTeHHBIH CHUHTE3 OPraHMYECKHX BEIIECTB M3 HEOPraHUYECKHX.
Onbir C. Mumnepa u I'. FOpu. OOpazoBanue mnonumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. WM. Omapuna, rumote3a mnepBuuHoro OymboHa J[x. XoungelHa, reHEeTHYECKas
runoreza I'. Mémnepa. Pubosumbl (T. Yek) um rumoreza «vmupa PHK» V. T'mnbGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IPOTOKJIETKH.

Uctopuss 3emnu u wmeroabl €€ wu3yudeHus. lckormaemble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronsl. OTHOcUTeNnbHAsE ©  aOCONIOTHAsE  T'€OXPOHOJOTHSI.
['eoxpoHoOnOrMYecKas mKana: 30Hbl, IPbl, HIEPHUOBL, SITOXH.

HavanbHble sTanbl opranuueckoil 3Bostonuu. [losiBaeHre u 3BOJIOLUS HEPBBIX KIIETOK.
Opomtonuss Merabonu3zMa. Bo3HukHOBeHUE mepBbIX sKocucTeM. CoBpeMEHHbIE MUKpPOOHbIE
OMOIIEHKM Kak aHajor mepBbiX Ha 3emiie coobmectB. Crtpomaronutsl. [IpokapuoTsl u
3YKapUOTBHI.

[TpoucxoxaeHue sykapuoT (CUMOHOreHe3). DBOJIIOLMOHHOE IMPOUCXOKICHUE BHUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOUYHBIX  OpPraHW3MOB. BO3HUKHOBEHHWE OCHOBHBIX TPy
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIIOLMHU BHICIIUX pacTeHui. OCHOBHBIE apoMOp(03bl pPaCTEHHUH.
Beixox pactrenuit Ha cymy. IlosBneHuMe CHOpPOBBIX pacTEHUMH M 3aBOCBAHME HMMH CYLIM.
Cemennble pactenus. [IporcxoxaeHne HBETKOBBIX PaCTEHUH.

OcCHOBHBIE 3Tamlbl 3BOJIONMU KUBOTHOTO Mupa. OCHOBHbIE apoMOp(O3bl >KUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pblB — MOSIBIEHHE COBPEMEHHBIX TUIOB. IlepBbie XopaoBbIE
’KUBOTHBIE. J)KU3Hb B BOJE. DBOMIOIMSA MO3BOHOUYHBIX. [Iponcxoxaenue ampuOnuii U penTuiInii.
[Mpoucxoxaenne miekonuTarouux W OTUI. [lpuHIMn kimoueBoro apomopdoza. OcBoeHUE
0€CII03BOHOYHBIMU U T03BOHOYHBIMU KHBOTHBIMH CYILIH.

Pa3ButHe xu3HM Ha 3emile 110 3paM U NEPUOAAM: apXeH, MPOTEpPO30H, NAIEC0301, ME3030H,
KaiiHO301. OOmas XapakTepuCTHUKa KJIMMara M TeoJIOTMYecKuX mpouecco. [losBneHue u
pacuBeT XapaKTEepHbIX OPraHU3MOB. YTJe00pa3oBaHME: €r0 YCJIOBHS U BIUSHUE Ha Tra30BBIN
cocTtaB atMochepsbl.

MaccoBble BBIMUPaHMsI — DKOJIOTMUECKHE KpU3HCHl Ipouutoro. IlpuunHbel u ciencrsus
MaccoBbIX BbIMHUpaHUil. COBpeMEHHBIH SKOJIOTHUECKUN KpU3HC, ero ocodeHHocTu. IIpobnema
coxpaHeHHs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMIBI KiIaccu(UKaUK OpraHU3MOB.
OCHOBHBIE CCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpaLun

[Toptpetsr: @. Penn, JI. Cnannanuanw, JI. ITactep, . . Meunukos, A. Y. Onapun, [[x.
Xonpeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmunet u cxembl: «Cxema ombita @. Penu», «Cxema ombita JI. [TacTepa mo u3yueHUIo
caMO3apoKJIeHus Kku3Hm», «Cxema ombita C. Musnepa, I'. FOpu», «Otanel HeOpraHUYECKOM
3BOIIOLHUNY», «['eoxpoHosornueckas mkana», «HadanpHble 3Tanbl OPraHUYECKON IBOJIFOLUNY,
«Cxema o0Opa3oBaHUsI DJYKapuoT myTéM cuMOHMOreHesa», «CucreMa J>KUBOM MHPUPOIBD»,
«Ctpoenue Bupyca», «Apomopho3sl pacTeHui», «PuHHOOUTHY, «OIHOKIETOYHBIE
BOZOpOCIN», «MHOIOKJIETOUHBIE BOJOpocian», «Mxm», «llanmoporHuku», «l onoceMeHHbIE

19



pacteHus», «Opranbl LBETKOBBIX pacTeHui», «Cxema pa3BUTUS >KMUBOTHOTO MHpay,
«ApoMop¢o3bsl  KHBOTHBIX», «lIpocreiimme», «Kumeunononoctasie», «llmockue dvepBu»,
«YIeHUCTOHOTHEY, «PpIOBIY, «3eMHOBOIHEICY, «IIpecMmbikarommuecs», «lITuuen,
«Munekonuratroue», «Pa3BuTue IKM3HM B apxeWckol apey», «Pa3BuTHe KHU3HU B
MPOTEPO30MCKON 3pey», «Pa3BuUTHE KU3HU B TAJCO30MCKOM 3pe», «Pa3BuUTHE XU3HU B
ME3030MCKOil 3pe», «Pa3BuTHe KU3HUM B KallHO30HCKON »3pe», «CoBpeMeHHas cucrema
OpPraHMYECKOI0 MUPay.

O6opynoBanue: repOapud pacTeHUN pa3IMYHBIX OTAEJOB, KOJUICKIIMU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KUBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUIEKIIMM HWIJIOKOXKHX, CKEJEThI
MO3BOHOYHBIX JKUBOTHBIX, Yyuyeja NTUIl U 3BEpeH, KOJUIEKIMU OKAMEHEJIOCTEH, MOJIE3HBIX
MCKOITa€MBbIX, MYJISIKH OPTaHUYECKUX OCTATKOB OPTaHU3MOB.

Bupryaabnas JaboparopHasi padora «MonenupoBanue onbiToB Muiepa—tOpu mno
M3YYEHUIO a0MOTEHHOTO CHHTE3a OPraHMYECKUX COSAMHEHUN B IEPBUYHOMN aTMocdeper.

Jladboparopnasi pabora «/3ydyeHne M ONUCAaHWE HCKOIMAEMBIX OCTATKOB JIPEBHUX
OpTaHU3MOBY.

IIpakTuyeckas pa6ora «M3yyeHne OCOOCHHOCTEH CTPOEHHUS PACTEHUH pa3HBIX
OTJZIETIOBY.

IMpakTuyeckas padora «/3yueHue 0COOCHHOCTEH CTPOCHUS TTO3BOHOYHBIX JKUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4ea10BeKa — aHTPONOreHe3

Pa3paenb! u 3anaun auTponosorui. MeToasl aHTPOIIOIOTUH.

CraHOBIIEHHE NPEJICTABICHUN O MPOUCXOXKIECHUU YeoBeKa. Penuruno3Hbie BO33peHUSI.
CoBpeMeHHbBIC HAYYHBIE TEOPUH.

CxonctBo  uenoBeka ¢ OKUBOTHBIMHU. (CuHcTeMaTHMUecKOoe TOJIOKEHHE 4YeJlOBeKa.
CBuzeTenbcTBa CXOJACTBA YENOBEKA C SKMBOTHBIMH: CPaBHHUTEIHHO-MOp(]OIorHuecKue,
sMOpuonornyeckue, (GU3NONOro-OMOXUMHUYECKHEe, TMOoBeAeHYecKue. OTIMuYus 4YeloBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBS3aHHBIX C HUM NPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBuwxymme  cuibl  (QakTopel) — aHTpPONOreHe3a:  OWOJIOTUYECKHE,  COIMANIbHEIE.
CooTHoIIeHHEe OMOJOTHYECKHUX U COIMATBHBIX (PAKTOPOB B AHTPOIIOTEHE3E.

OcHoBHBIE CTaauK aHTpororeHesa. PanHue yenoBekooOpa3Hble 00€3bsHbI (IPOKOHCYIIbI)
Y paHHUE TIOHTUJIBI — OOIIKE TPEIKN YeJIOBEKOOOPa3HbIX 00€3bsH U JIIOJCH. ABCTPATIOIUTEKH —
JIBYHOTHE Npeaku Jroae. YenoBek ymenblid, MepBble U3TOTOBICHUS OpyAud Tpyna. YemoBek
MPSIMOXOJIAIINI 1M TIEPBBIN BBIXOJ Ntojiel 3a mpeaensl Adpuku. YenoBek reienpOeprekuii —
001IMii MpeoK HeaHAePTaTbCKOTO YEJIOBEKa U YeJIOBEKa pa3yMHOro. YemoBeK HeaHIepTaIbCKUI
KAaK BHJI JIIOJEH XOJOJHOTO KiIMMarta. YemoBeK pa3yMHBIM COBPEMEHHOIO THIA, JIEHHCOBCKHU
YeNI0BEK, OCBOEHUE KOHTUHEHTOB 3a mnpezaenaMmu Adpuku. [laneoreHeTrka 1 maaeoreHOMHKa.

DBOJIOIUS COBPEMEHHOTO YeloBeKa. ECTeCTBEHHBIN OTOOp B MOMYMSIHUAX YelOBEKA.
Myranuonsslit iporiecc U noaumMopusm. [lomymnsioHHbIe BOIHBI, Ipeil( reHoB, MUTpalus U
«a(dexT ocHOBaTENSD» B MOMYJALUAX COBPEMEHHOIO YEJIOBEKA.

Yenoseueckue pacel. [loHsTHe o pace. bonbmime pacel: eBporeounaHas (eBpa3uiickas),
aBCTpaJIo-HErpouHasl (PKBAaTOpHUAJIbHASI), MOHIOJIOMHAs (a3MaTCKO-aMepuKaHcKas). Bpems u
NyTH pPAacCelIeHWs 4YeloBeKa M0 IulaHere. EnumHCTBO 4enoBeweckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. IIpucmocoOieHHOCT, ueloBeKa K  pa3HbIM  YCIOBUSM
OKpyKartomien cpensl. Biusuue reorpaduyeckoit cpeasl u nperida reHoB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YeTIOBEKa.
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MexauciuIimHapabple MeToabl B (pu3nMyeckod  (OMOJIOTHYECKOW) aHTPOIOJIOTHH.
OBOJIIOLMOHHAs ~ AHTPOIOJIOTMSIT M MaJC€OAHTPOIIOJIOTHSI  YEJIOBEUYECKUX  MOMYJIALHUM.
buocounanpHple  HcCcIeAOBaHMA ~— OPUPOJAbI  dYelloBeka.  VccimenoBaHMe — KO3BOJIOLUU
OHOJOTUYECKOIr0 U COLUAIBHOTO B YETIOBEKE.

JdemoHcTpauMu

IToprpersr: Y. lapBun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumer w  cxembl: «MeTOasl  aHTPOMOJIOTUNY», «[ OJIOBHOW MO3T  YEJIOBEKay,
«YenoBexkooOpa3Hble 00€3bsiHBDY, «CKeleT 4elloBeKa M CKeNeT IIUMIlaH3e», «PyauMeHThl u
aTaBU3MBbI», «JIBWXKyIIME CHJIBl AHTPOIOr€HE3a», «OBOJIOLMOHHOE JIPEBO YEJIOBEKAY,
«ABcTpanonurex», «4enoBek ymenblii», «HeaoBeK NpsIMOXOIAIIMI, «Jl€eHUCOBCKHUM YEI0BEK»
«Heannepranbipl»y, «KpomanboHb, «lIpenkn udenoBeka», «IJTambl 3BOJIIOLUU UYEIOBEKAY,
«Pacspl uenoBeka».

O6opynoBanue: MyJIsDKM OKaMEHEJIOCTeH, MPeMETOB MaTepUAIbHON KYIbTYphI MPEIKOB
yeloBeka, pernpoaykiuu (dororpadum) KapTHH ¢ MHUQPOJOTHUYSCKUMU H  OMOICHCKUMU
CIOXKETaMM IPOUCXOXKICHUSI YesloBeKa, poTorpaduu HaxX0I0K UCKOMAEMbIX OCTATKOB YEJIOBEKA,
CKeJIET YeJIOBEKa, MOJIEJb Yepera YeJlOBeKa M Yepera HIMMIIaH3€, MOJEIb KUCTU YelIOBEeKa U
KHCTH IIMMIIaH3€, MOJIEJIU TOPCa MPEJAKOB YeJIOBEKa.

JlaGopaTtopnas padora «M3ydeHne ocOOEHHOCTEH CTPOCHHMS CKeJeTa YeJOBeKa,
CBSI3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTuyeckas padora «/3yyeHue 3K0IOrHYeCKUX aJanTalHi YeJIOBEKay.

Tema 6. OJxoyorusi — Hayka O B3aHMOOTHOUICHHUSIX OPraHu3MoOB H
HAJOPraHU3MEHHbIX CHCTEM C OKpY Kaloen cpeaoi

3apoxaeHue U pasButhe dKojoruud B Tpymax A. ['ymOompara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaum skonoruu. CBsi3b
DKOJIOTHH C IPYTUMU HayKaMH.

Metonpl skonoruu. [loneBbie HaOMOAEHNUS. DKCIEPUMEHTHl B AKOJIOTMU: MPUPOAHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTUH. MOHUTOPUHT OKpYKaIOLIEH CpeJibl: JIOKaIbHBIMH,
PETHOHANBHBIN U TI100aMbHBIN.

3HAUeHUE DKOJOTMYECKMX 3HAHUM JUIS 4YENOBEKa. DJKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBAa CBS3€H YeEJIOBEUECTBA C MNpUponod. POpMHUpOBAaHME DKOJOTUYECKOM KYJIBTYpbl U
HKOJIOTMYECKOI rPaMOTHOCTH HACEJICHUSI.

JleMoOHCTpanun

[Toptpetsr: A. I'ym6omasar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuupl u cxembl: «Paznensl skoidoruny, «Metoasl skojgoruuy, «Cxema MOHUTOPHHTA
OKPYXKaroIleH CpeIb».

JlabopaTopnasi padora «l3yueHne METO10B 3KOJIOTUYECKUX UCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpea 00UTAHUSA

Okonoruyecknue (akTopbl W 3aKOHOMEpHOCTH uX  JeictBus. Knaccudukanus
HKOJIOTHUECKUX  (aKTOpOB:  aOMOTHYeCKHWe, OHOTHYEecKHe, aHTpomnoreHsnele.  OOmue
3aKOHOMEPHOCTH JIeMcTBUS 3KoJornueckux ¢akropos. [IpaBuno munumyma (K. Lnpenrens, FO.
JIu6ux). TonepaHTHOCTH. DBPUOMOHTHBIC U CTEHOOUOHTHBIC OPTAHU3MBI.

Aobunotndeckue (akTopbl. CBET Kak 3KoJorHueckuii ¢akrop. [eficTBUe pa3HBIX Y4aCTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. ODKOJIOTMYECKUE TPYIIbl PACTEHUN U >KUBOTHBIX IIO
OTHOLIEHUIO K cBeTy. CurnanpHas posb ceera. doTonepuoausm.
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Temmepatypa kak »Kojoruyeckuii ¢akrtop. [leficTBue TemmepaTypsl Ha OPTaHH3MEI.
[TolKuIOTEPMHBIE U TOMONOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocte kak skosormueckuii akrop. [Ipucnocobnenus pacTeHuil K MOANEpKAHUIO
BojHOro Oamanca. Knaccudukauus pacreHuid mo oTHOmIeHHIO K Boje. [Ipucnocobnenus
JKMBOTHBIX K H3MEHEHHIO BOJIHOTO PEXHUMA.

Cpenpl oOMTaHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JAYIIHAs, MOYBCHHAs, TIIyOWHHAs
NOJNOYBCHHAsI, BHYTPHOPraHU3MEeHHas. (DH3MKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHS
opranu3moB. [IpucnocobaeHuss OpraHu3MoB K *KU3HU B Pa3HBIX CPEAax.

buonornueckue putmbl. BHeniHue u BHyTpeHHHE pUTMBbL. CyTOYHBIE U TOJAMYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM HU3MEHEHUSAM YCIOBUH JKU3HU.

XKuznennsie Gopmbel opranu3moB. [lonsarue o >xu3HeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHui: JaepeBbsl, KYCTapHUKH, KYCTAPHUYKH, MHOTOJIETHUE TpaBbl, OJIHOJETHHE TpPAaBBbI.
Kuznennole QOpPMBI KUBOTHBIX: THUAPOOMOHTHI, T€OOMOHTHI, a’poOUOHTHL. (coOeHHOCTH
CTpOEHUS U 00pa3a KU3HU.

buotnyeckne  ¢dakropel. Buapl OMOTHYECKMX  B3aWMOJCHCTBHN: KOHKYPEHIHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomeparus, MyTyalu3M, KOMMEHCAIN3M
(KBapTUpaHTCTBO, HaxyieOHM4YecTBO). Herpoduyeckne  B3auMMOIEHUCTBHS  (TOIMUYECKHUE,
dopudeckue, dadbpuyeckue). 3HAYCHHE OMOTHYCCKMX B3aWMOJCUCTBUN JUISI CYIIECTBOBAHWMS
OpraHu3MoOB B cpesie ooutanus. [IpuHIUIT KOHKYPEHTHOTO UCKIIIOUEHUSI.

JdeMoHcTpannn

Tabnuupl 1 cxembl: «IKosorndeckue (Gpaxkropb», «CBETOBOW CHEKTP», «IKOJIOTHUYECKHE
TPYNIBI )KUBOTHBIX IO OTHOILLIEHUIO K CBETY», «TeMIOKpOBHBIE JKUBOTHBIE», «XO0JIOAHOKPOBHBIE
KUBOTHbIE», «DU3NOJIOTUYECKUE aJanTalli >KMBOTHBIX», «Cpeabl OOMTaHMSI OpPraHU3MOBY,
«buonornyeckue puT™MbD», «OKu3HeHHbIe GOPMBI pacTeHU», «KHu3HEeHHBIE (POPMBI JKUBOTHBIXY,
«OKOCHCTEMA IIUPOKOIMCTBEHHOIO JiEca», «IKOCUCTEMa XBOMHOro Jiecayn, «llemu muraHus»,
«XuHuvectBoy, «Ilapazutusm», «Konkypenuus», «Cumonosy», «KommeHcanuzmy».

OOGopynoBanue: repbapuu pacTeHH U >KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIHSHUIO
pasIMYHBIX  SKOJIOTMYECKUX  (aKTOpPOB, TIepOapuM  CBETOMIOOMBBIX, TEHETOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIE, TEHEIIOOUWBBIE W TEHEBBIHOCIUBBIE KOMHATHBIE
pacTeHusi, repOapuM U KOJUIEKIIMHM TEIJIOMIOOMBBIX, 3MMOCTOMKHX, MOPO30yCTOMUMBBIX
pacTeHHid, uyuyeia NTUL M 3Beped, repOapuu pacTeHUN, OTHOCSIIUMXCS K TUTpoUTaM,
KcepopuTaMm, Me30(pHuTaM, KOMHATHBIE DPACTEHHMs JaHHBIX TPYMI, KOJJIEKIHUH KUBOTHBIX,
Oo0OHuTAIOIMX B pasHbIX Cpeiax, repOapuu U KOJUIEKIIMU PacTeHUH M KUBOTHBIX, 00JaJaI0LINX
yepTaMu MPUCIIOCOOIEHHOCTH K CE30HHBIM HW3MEHEHUSM YCIOBHH JKHU3HHM, repbapuu u
KOJUIEKIIMM PACTEHUH W JKUBOTHBIX Pa3JIMYHBIX >KU3HEHHBIX (OpPM, KOJUIEKIMH >KMBOTHBIX,
YYaCTBYIOUIMX B Pa3IMYHBIX OMOTHYECKUX B3aMMOIEHCTBHSIX.

JlaGopaTopHas pa6ora «BrIsgBieHHe TPUCTIOCOOICHUN OPTaHU3MOB K BIIUSIHUIO CBETa.

Jladoparopnasi paGora «BbIsSBICHHE TMPHUCITOCOOJICHUNH OPraHU3MOB K BIIMSIHHUIO
TEMIEPATYPI».

JlaGopaTtopnas padora «AHaToMHYeCKHE€ OCOOCHHOCTH pAcTeHUHl U3 pasHBIX MECT
0oOUTaHUSD.

Tema 8. JkoJiorusi BUA0B U MOMYJIS LU

DKOJIOTUYECKHE XapaKTepUCTUKH momymsinuu. [lomynsauusa kak Ouonoruyeckas cucTeMa.
Ponp HeogHOpOmHOCTH cpenbl, GU3MUECKUX OaphepoB U OCOOEHHOCTEW OMOJIOTHH BHIIOB B
(bopMHpPOBaHNN MPOCTPAHCTBEHHOMN CTPYKTYpHI NOMysuil. OCHOBHBIE TOKA3aTEH MOMYJISLUH:
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YHUCIIEHHOCTb, IJIOTHOCTb, BO3pAacTHAas W TOJOBas CTPYKTYpa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPAIIUS.

DKoJyioruueckasl CTpykTypa nonyiasauud. OneHka YMCISHHOCTH mnomyisiuu. [uHamuka
NOMYJSIUK U e€ perynauus. buorudeckuil noreHpan nonyasuuu. MoearupoBaHue JUHAMUKA
nomynsiuui. KpuBble pocTa YuCIeHHOCTH momynsiuuu. Kpuble BbDKMBaHus. Perymsmus
YUCICHHOCT TIOMYJISAIUNA: POJh (PAKTOPOB, 3aBUCSIIUX M HE 3aBUCANIMX OT IUIOTHOCTH.
DKoJoru4eckue crpareruu Buaos (I- u K-crparerun).

[TonsitTue 00 »sKonoruueckod Humie Buga. MecrooOutanue. MHoromepHas MoJeb
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skxonorndeckoil Humud. [loteHnumanbHas u
peanr30BaHHAas HUILIU.

Bun kak cucrema momyssiuid. Apeayibl BUAOB. Buabl M MX KU3HEHHBIE CTPATETHUH.
DKOJIOTMYECKUE IKBUBAJICHTBHI.

3aKOHOMEPHOCTU IOBEJIECHUS M MUTpalMil >KUBOTHBIX. bHojgornueckue WHBa3UU
Yy>KEPOJIHBIX BUIOB.

JleMoOHCTpaL U

[Toptpet: Ix. U. XaTunHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHUECKUE XapaKTePUCTUKU Monyasuny, «lIpoctpancTBennas
CTPYKTypa mnonyisauun», «Bo3pacTHble mnupamMuabl HOMyisiun», «CKOpPOCTh 3aceieHus
MOBEPXHOCTU 3eMJIM Pa3IU4YHbIMH OpraHuzMamu», «Mojens skonmornueckord Humm k. U.
XaT4MHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucrnocoOneHnst ceMsH paCTeHUN K pacCEeIeHUIO».

Tema 9. Jkos0rust cood1ecTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero cTpykrypa. CBs3u MEXIy OpraHU3MamMH B
OuoreHose.

Oxocucrema kak oTkpeiTasg cucrema (A. JIx. Tencnu). DyHKUMOHANBbHBIE OJIOKU
OpTraHU3MOB B JKOCHUCTEME: MPOAYIEHTHI, KOHCYMEHTHI, PeIyleHThl. Tpoduueckue ypoBHH.
Tpoduyeckue nenu u cetu. AGuoruyeckue 00K 3KocucTeM. [ToUBBI U HIIBI B 9KOCHCTEMAX.
KpyroBopor BeliecTB U MOTOK SJHEPTUU B IKOCUCTEME.

OcCHOBHBIE TTOKa3aTENIN YKOCUCTEMBI. bruomacca u mpoayKius. DKOJIOTHIECKUE TTHPAMUIBI
yucesl, OnomMacchl ¥ SHEPTUU.

Hunamuka skocucmem. Kamacmpoguueckue nepecmpotixu. @nykmyayuu. HanpapieHHbIe
3aKOHOMEPHBIE CMEHBI COOOIECTB — CyKilecCuu. [lepBUUHBIE W BTOPUYHBIE CYKIIECCUM M HX
NPUYHHBL. AHTPONOTEHHBIE BO3JEHCTBUS HAa CyKieccuu. KimMakcHoe cooOIecTBo.
buopasHoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[TpuponHbIE dKOCUCTEMBI. JKOCUCmeEMbl 03€p U peK. DKOCUCTEeMbl MOpel U OKeaHos.
DKkocucmemvl myHop, 1ecos, cmenetil, NyCmbiHb.

AHTpPOTIOTEHHBIE  DKOCHUCTEMBI. ATpodkocucTemMa. ArporeHo3. Paznuums wmexmy
AHTPOTIOTEHHBIMH M TIPUPOTHBIMU SKOCHCTEMAMH.

Ypb6oskocucrembl. OCHOBHBIE KOMITIOHEHTHI ypOoakocucteM. I'opoackas ¢uiopa u dayHa.
CunaHTponu3anusi ropoJckoii ¢GayHel. buomormdeckoe ©  XO3MHCTBEHHOE 3HAYCHUE
arpo3KoCUCTEM U YpOOIKOCHUCTEM.

3akoHOMEpHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aUMOJCHCTBHUU  OpPraHU3MOB B
sKocucTeMax. Poavs kackaonozo s¢ghghexkma u 6u008-30upuxamopos (Kiouegvix 6udos) &
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUM W BEIIECTB MEXKAY CMEXKHBIMU
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SKOCUCTEMAaMHU. YCTOMYMBOCTh OPraHU3MOB, MOMYJIANMHA MW DKOCUCTEM B  YCIOBHSX
€CTECTBEHHBIX U aHTPONIOTEHHBIX BO3ICHCTBUM.

Mexanusmbl  8030elicmeus  3aepA3HEHUll  PA3HbIX MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2aHUBMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHO8bl IKOIOSULECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmsusi. MeToqoIorus MOHUTOPUHTAa €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX IKOCHCTEM.

JleMoOHCTpaL U

[Toptpert: A. Ix. Tencnu.

Tabmuue! u cxeMbl: «CTpyKTypa OHOLIEHO3a», «DKOCHUCTEMAa IMIMPOKOIUCTBEHHOTO JIEcay,
«DKocucTemMa XBOHHOro Jeca», «DyHKIHMOHAIbHBIC TPYMIBI OPraHU3MOB B IKOCHCTEMEY,
«KpyroBopor BemectB B 9Kkocucteme», «llemm mnuTaHus (macTOWIIHAS, ETPUTHAS)»,
«OKoyornyecKas mupaMua Yucemn», « IKoJoruueckasi nupammuaa 6uoMacchl», « IKOIOrHIecKast
nupamua sHeprumy», «OOpasoBanue Ooioray, «llepBuunas cykneccus», «BoccTaHoBieHue
Jeca Tocie moxkapa», «IDKOCHCTeMa 03epay, «ArpoueHo3», «KpyroBopoT BemecTB M IMOTOK
SHEPTUu B arporienosey, «[Ipumepsr ypOoskocucTem».

O6opynoBanue: repOapuu pacTeHUN, KOJUICKIIMM HACEKOMBIX, uyuesia MTUI[ U 3BEpei,
repOapuu KyIbTYPHBIX U JUKOPACTYLIUX PACTCHUI, aKBAPUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakTnyeckas padora «/3ydeHue u onrcanue ypOoIKOCHCTEMBI».

Jlaboparopnas padora «/3yuenue pa3HOOOpa3usi MEJIIKMX TOUYBCHHBIX YWICHHUCTOHOTHX B
pa3HBIX IKOCHCTEMAX).

IKCKypeusi «OKCKypcHs B TUIHYHBIN OHoreoneHo3 (B ayOpaBy, Oepe3HsK, €l1bHUK, Ha
CYXOJOJBHBIN WM MOWMEHHBIN JIYT, 03€p0, 00JIO0TO)».

IKeKkypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha I0JI€ WM B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas IKocucTEMA

buocdepa — obmerianerapHas o6osjo4ka 3eMiH, TJe CYIIECTBYET WM CYIIEeCTBOBaja
KU3Hb. PazBuTHe npencrapienuii o onocdepe B Tpyaax J. 3tocca. Yuenue B. U. Bepuanckoro o
6uocpepe. Obnactu 6uochepsl u e€ cocras. JKupoe BemecTBo Onocdeps! 1 ero GyHKIUU.

3aKOHOMEPHOCTH cylecTBoBaHuUsA 6uocgepbl. OcobeHHOoCTH OHochephl Kak I100aabHON
skocucTeMmbl. JluHamuyeckoe paBHoBecue B Ouocdepe. KpyroBoporel Bemiects U
OroreoXMMHYECKHEe HUKIIBI (Yriieposia, a30Ta). PUTMHUHOCTS siBIIeHUH B Ouocdepe.

3oHanbHOCTH OuOChepsl. [lonarue o Ouome. OCHOBHBIE OMOMBI CYIIU: TYH/pa, XBOIHbBIE
jeca, CMELIaHHbIe U IIMPOKOJIMCTBEHHBIE JIeca, CTEH, CAaBaHHbI, IIYCTBIHH, TPOIIMUECKHUE Jieca,
BBICOKOTOpBs. Kitumar, pacTUTeIbHbIN U )KUBOTHBIM MUP OMOMOB CYIIIH.

CrpykTypa W QYHKOHS OJKHUBBIX CHCTEM, OIEHKAa HMX PECYpCHOrO IOTCHIMAA |
O6rochepHbIX QYHKITHH.

JleMoHCTpanun

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

Tabmumpl u cxemsl: «l'eocdepsr 3emumy, «KpyroBopot azora B npuponae», «Kpyrosopot
yriaepoja B npupoae», «Kpyrosopot kuciopoaa B npupojae», «KpyroBopot Bojbl B IPUPOJEN,
«OcHoBHbIe OuMOMBI cymmny», «Knumarnuyeckue mosca 3emnm», «Tynapay», «Taiiray,
«CMmemannbii  nec», «lllupokonucTBeHubit sec», «Crenb», «CaBaHHa», «llycTbiHaY,
«Tponunueckuii jiecy.

OGopynoBaHue: repOapuu paCTEHU pa3HBIX OMOMOB, KOJUICKIIUN KUBOTHBIX.

Tema 11. Yesi0BeKk 1 OKpYKawIIas cpeaa
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DKOJIOTHYECKHUE KPU3UChI W HX TpUYHHBL Bo3jaeiicTBue denmoBeka Ha Owuocdepy.
3arpsisHeHUEe BO3AYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsi3HeHHe BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pa3zpyiienue mouBsl. OXpaHa MOUYBEHHBIX pecypcoB. M3zmMeHnenue kiammara.

AHTpPONOT€HHOE  BO3JEHCTBME HA PACTUTENbHBIM M KUBOTHBIM wmup. Oxpana
PacCTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIIMIIBI OXPaHbI MPUPOAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupoaubsie Teppuropuu (OOIIT). boranuveckue caabl U 300JI0THYECKUE
MapKH.

OcHOBHbBIEC IPUHIIMIIBI YCTOMUMBOIO Pa3BUTHUS YEJIOBEUECTBA U MPHUPOAbI. ParronanabHOe
IPUPOIONOIL30BAaHUE M COXpaHEHHe OHOJOrM4eckoro paszHooOpazus 3emnu. OOmue
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3HCca
U €ro BEpOSITHBIC MOCIIEACTBUS.

Pa3BuTHe METOAOB MOHUTOPUHTA Pa3BUTHS OMNACHBIX TEXHOTCHHBIX MPOIECCOB.
Cucmemmuvie uccredosanusi nepexooa K pecypcocbepezaioujeli U KOHKYPEHMOCHOCOOHOU
aHepeemuke. buonocuyeckoe pasnoobpasue u douopecypcvl. Hayuonanvhvie ungopmayuontsie
cucmemyl, obecneuusarouue 00CmMyn K UHGOpMayuu no COCMOAHUIO OMOEIbHLIX 6U008 U
axocucmem. OCHOBbI dKOpeadburumayuy IKOCUCmem 1 cnocooos Hopbovl ¢ OHUONOBPENCOEHUAMU.
Pexoncmpyxyus mopckux u HazeMHbIX IKOCUCTHEM.

JleMoOHCTpaLuu

Tabmuubr w  cxembl: «3arps3HeHue aTtMocdepbl», «3arps3HeHue THIPOChephD»,
«3arpszHenne mouBbl», «[lapHukoBblii  3ddekT», «Ocobo oxpaHsEeMble MPUPOIHBIE
TeppUTOpUN», «MOJENTU YIPaBISIEMOr0 MUPAY.

OGopynoBanue: ¢dotorpadun OXpaHSIEMBbIX pacTeHUH W KUBOTHBIX KpacHoit KHUTH
Poccniickoit ®enepanun, KpacHoil KHUTH pernoHa.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

JIMUHOCTHBIE PE3YJIBTATBI

®OI'OC COO ycranaBiuBaeT TpeOOBaHHWS K pE3yJbTaTaM OCBOCHHUS OOYyYarOIIMMHCS
pOTpaMM CPeAHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U IPEIMETHBIC.

B cTpykType JMYHOCTHBIX PE3yJbTATOB OCBOEHUS MPOTrpaMMbl IO OMOJIOIMH BbIAEIEHBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKON  Tpa)KIaHCKON
UJEHTUYHOCTH — TOTOBHOCTHM K CAMOPa3BUTHIO, CAMOCTOSTEIIBHOCTH W CaMOONPEIEICHUIO,
Hanuyue momueéayuu K OOydeHHIO OWOIIOTHH, yeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXAeHUI JTMYHOCTU Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYUYAIOIIUXCSl PYKOBOJACTBOBATHCSA B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMH, NPHUCYUIUMU  CUCTEME
Ouojoru4yeckoro  oOpa3oOBaHMsS, Haauuue NPABOCO3HAHUS ~ IKOJIOTMUECKON  KYJIbTYpBI,
cnocobHoCcmu cmagums UEIN U CTPOUTH SKU3HEHHBIE I1JIaHBI.

JInaHOCTHBIE pPe3yabTaThl OCBOCHUS MPOTPaMMBbI 110 OHOJIOTHH JOCTHUTAIOTCA B €IUHCTBE
yueOHOM M BOCIUTATEIbHON IEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COIIMOKYJIbTYPHBIMU, UCTOPUUECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMH, IPUHITHIMHU B
oOuiecTBe MpaBUJIaMH M HOPMaMHu IOBEACHMUSI M CHOCOOCTBYIOT IIpOLIECCaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHUSI, Pa3BUTHs BHYTPEHHEW MO3UMLMHU JIMYHOCTH, NATPUOTU3MA U
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEJIOBEKY TpyJa U CTaplieMy MOKOJIEHHUIO, B3aUMHOI'O
YBaXEHUsI, OEpe)KHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAcCleIHWI0 M TPaAULUSIM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOTo npeamera «buomorus» MOMKHBI OTpaXkaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTpEHHEH
MO3UIMEN JMYHOCTH, CHCTEMON II€HHOCTHBIX OpPHUEHTAlUil, MO3UTHUBHBIX BHYTPEHHUX
yOeXaAeHU, COOTBETCTBYIOUIMX TPAJAMLIMOHHBIM ILIEHHOCTSIM  pPOCCHIICKOro  oOIIecTBa,
pacivpeHue >KU3HEHHOI'O OIbITa M ONbITa AESITENbHOCTH B IPOILIECCE PEeATU3allid OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM UKCIIE B YaCTH:

1) rpakIaHCcKOro BOCIMTAHMSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMU  O0ydaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOTI'O YJIeHa POCCUICKOTrO OOIIECTBA;

OCO3HAaHHME CBOMX KOHCTHUTYIIMOHHBIX NpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
MpaBONOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH NIE€ATEIHHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelieHnn y4yeOHbIX U TO3HABATENIbHbIX 33/1a4, BHIIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpeNeNiATh COOCTBEHHYIO IO3MILHMIO [0 OTHOUICHHUIO K SIBICHUSM
COBPEMEHHOM KHU3HHU U OOBACHATH €€;

YMEHHME YUWThIBaTh B CBOMX JEMCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIIOJEH ¢ pasHBIMU yOEXKIEHUSMHU, KYJbTYPHBIMA HEHHOCTSAMU U COLUAIBHBIM
MI0JIO)KEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIIPOLIECCE COBMECTHOTO BBIIIOJHEHHUS Y4EOHBIX,
MTO3HABATENIBHBIX W HCCIEOBATEIbCKUX 3a/1ad, YBAXXUTEIBHOTO OTHOIIEHUS K MHEHHIO
OTIOHEHTOB NP 00CYXIEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:



c(hOpMUPOBAHHOCTh POCCUUCKON TPAKIAHCKOW UJICHTUYHOCTH, MATPUOTU3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepel POIMHON, TrOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOM S3bIK M KyJBTYpY, IPOILLIOE U HACTOSIIIEE MHOTOHALIMOHATIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOUIEHHE K NPUPOJHOMY HACIHEAMI0 U HaMATHUKAM IMPUPOBL,
nocTkeHusIM Poccru B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CHOCOOHOCTh OIICHMBATh BKJIAJ POCCHMCKHX YYEHBIX B CTAHOBJICHHWE W Pa3BUTHE
6I/IOJIOFI/II/I, MOHUMAaHUS 3HaYEeHUsI OMOJIOTUHU B IO3HAHUU 3aKOHOB IIpUpPOAbI, B )KU3HHU YCJIIOBCKA U
COBPEMEHHOT0 00I1IeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTh K CIIY)KEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUICKOT0 HApOIa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIEC PEIICHUS, OPUEHTUPYACH
Ha MOPAJIbHO-HPAaBCTBCHHBIC HOPMbI U ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMUTENSM, CO3JaHHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O IMPUHATHUA HGHHOCTCI\/JI CEMEUHON JKU3HU B COOTBETCTBHUHU C TpaguuusiMu HaApoAaOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYAs dCTETUKY ObITA, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OONMIECTBEHHBIX OTHOIICHUH;

IIOHUMAaHHNEC SMOIIUOHAJIBHOT'O BOSHCﬁCTBHﬂ JKUBOU Iprupoabl 1 eé IIE€HHOCTH,

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BUIAX HMCKYCCTBA, CTPEMIIEHUE MPOSBIATH
KauyecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BocnuTanus, GOPMHPOBAHHMS  KYJLTYPbI 3A0POBbS U
IMOIMOHAIBLHOTO 0J1arOMOJIyYHusi:

NOHMMAaHME U peau3alys 370poBoro U 0e3onacHoro odpasa >KU3HHU (310pOBOE MUTAHHE,
coOI0OZIcHHe TUTUEHHUYECKUX TMPaBUJI U HOPM, COAlaHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
perynsipHasi (u3udecKas aKTHUBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3HUYECKOMY U TICHXUYECKOMY 3I0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBWJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYaIUAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAaHHE TMOCIEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTpEOJIEHUs aiaKoroid,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0I00HE;

TOTOBHOCTH K aKTUBHOU ACATCIIBHOCTHU TEXHOJOTHUECKON U COHI/IaJIBHOfI HaIpaBJICHHOCTH,
CHOCOOHOCTD WHUIUUPOBATH, IJIaHUPOBATh n CaAMOCTOSATCIIBHO BBITIIOJIHATH TaKYIO
NESITEIbHOCTD;

UHTEpEeC K Pa3IU4HbIM chepaM NpodecCHOHAIBHOM NesATeNbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BEIOOP OymyIieit mpodeccuu u peaaTu30BbhIBaTh COOCTBEHHBIC )KM3HEHHBIC TUIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHUIO U CaMOOOPa30BaHMUIO HA MPOTSHKCHUH BCEH
KU3HU;
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7) IKOJIOrM4eCcKOro BOCIMTAHMS:

HKOJIOTHYECKH IIeTIECO00pa3HOe OTHOIIEHUE K MPUPOAE KaK UCTOYHUKY KU3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJbTYphl: MPHOOPETEHHE OMNbITa IUIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKU UX BO3MOHBIX MOCIEACTBUN JUIsl OKPYXKAIOLIEH Cpebl;

OCO3HAHME TTI00AIBHOTO XapaKTepa KOJOTHYECKUX MPo0IeM U IMyTel UX PEeLICHHUs;

CHOCOOHOCTh HCIIOJIB30BATh NMPHOOpPETaeMble IPU U3YYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IpU pelIeHUU MNPoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIB30BaHUEM (COOIIOIeHUE
MpaBUJI MOBEICHUS B INPUPOJIEC, HANPABJICHHBIX HAa COXPAHEHHE PABHOBECHS B 3KOCHUCTEMAX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

aKTUBHOE HENpUSTHE JEeHCTBUM, NPUHOCSIIMX BpEd OKpY’Kalolled MpUPOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUATHBIE HKOJIOTMYECKUE MOCIEACTBHUS MPeIIPUHUMAEMBIX
JEMCTBUM U MPEAOTBPALLATh UX;

HaJIUYUE Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKOM KYyJbTYphI, OIBITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBJICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
MIO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLMAIbHOM IpaKTUKE, TOTOBHOCTHM K YYAacTHIO B
MPaKTUYECKOU JeATEIbHOCTH 3KOJIOTMUECKOW HAPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 O3HAHMA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHs HAyKM M  OOIIECTBEHHOW MpPAKTUKHU, OCHOBAHHOTO Ha JAMalore KYyIbTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEpUIECHCTBOBAHUE A3bIKOBOI M UNTATENIbCKON KYJIBTYpPbI KaKk CPEICTBA B3aUMOJICHCTBUS
MEXY JIOJIbMU U TIO3HAHUS MUDA;

MOHMMaHUEe crenupuKu OUMONIOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paIMOHATBHOTO HAYYHOT'O MBIIUIEHUS, CO3JJaHUH [[EJIOCTHOTO MPECTaBICHUS 00 OKpY KaroIIeM
MUpPE Kak O €IWHCTBE MpHUPOAbI, 4YeloBeKa M OO0IlecTBa, B MO3HAHUM IPUPOJTHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpoodieM COXpPaHEHUsI TPUPOIHOTO PaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OUOJIOTMH JII COBPEMEHHOMW IMBHIIM3ALNN: OOECTICUeHUs
HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOIOTUH, CIIOCOOHBIX
pemath pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MIOMCKA MyTel BbIXOAA U3 II100AJIbHBIX
HKOJIOTMYECKUX MPOoOJieM U oOecreueHus nepexoia K yCTOHUMBOMY Pa3BUTHUIO, PallMOHATIBHOMY
MCIIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJyUYEHUU OMOJOTHYECKHX 3HAHWUU B IIENSX TOBBIINICHUS 0O0IIei
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM dYacTh (DHYHKIIMOHAIBHON
rPaMOTHOCTH o0y4arouxcs, GopMUpyeMoil pu U3y4eHUU OUOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJOB ITO3HAHMS, MCIOJb3yeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONy4aeMble 3HAHUS IS aHain3a WU OOBSICHEHHs SBICHUN
OKpY’KAIoIIero MHUpa M MPOUCXOIAINIMX B HEM H3MEHEHUH, yMEHHE JenaTh O00OCHOBAHHBIE
3aKJIIOUYEHUsI Ha OCHOBE HAy4yHbIX ()AaKTOB M HMEIOIIMXCSA JAaHHBIX C LEJIbI0 MOJy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCTOJIh30BaTh OHMOJOTHYECKHE 3HAHWS JJs PElIeHUs
po0JieM B peabHBIX )KMU3HEHHBIX CUTYAIIHSIX;

OCO3HAHUE I[EHHOCTH HAY4YHOW JEATEIbHOCTH, TOTOBHOCTh OCYHIECTBIATH IMPOEKTHYIO U
MCCIIEI0BATENBCKYIO ICSITENbHOCTh UHIMBUAYAIBHO U B TPYIIIIE;
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TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0O U CaMOOOPa30BaHMIO, K
AKTUBHOMY TIOJIYY€HUIO HOBBIX 3HAHHMH IO OHOJOTMM B COOTBETCTBHHM C >KU3HEHHBIMHU
NOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeranpeameTHble pe3ysbTaTbl OCBOEHHUS yuyeOHOro mpeamera «buojorus» BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MHMPOBO33PEHHSI  OOYYAIOMIMXCS  MEKIUCHUIUTMHAPHBIC
(MeXmpenMeTHbIe) 00IIeHayYHbIE TIOHATHS, OTPAKAIOUINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U crenu@uKy METOA0B MO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHUs,
SBJICHHE, IPOILECC, CHCTEeMa, HAayuyHbId (DaKkT, NPUHLUI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIe0OBaHKe, HAOMI0NEeHNe, U3MEpEeHHe, HKCIEPUMEHT U JIpyTHe); YHHBEpCaJIbHbIC
yueOHble JeHCTBUS (1I03HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYJISITUBHBIE), 00ecreunBatoIIne
¢dopmupoBaHre (YHKIHOHAIBHOM I'PaMOTHOCTH M COLMAIbHON KOMIIETEHLIMU OOy4aroIluxcs;
CHOCOOHOCTh o0yyJarommuxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCLUILIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCAJIbHbIC y4YeOHBIC NEHCTBHSI B IIO3HABATEIHLHOW U
COLIMAJIbHON ITPAKTHKE.

B pesynbrare u3ydeHuss OMOJIOTMM Ha YPOBHE CpeAHEro oouiero obpa3oBaHUs Yy
oOyuaroierocsi 0yayr copMupoBaHbl [O3HABaTEIbHbIC YHUBEpCalbHblE ydeOHbIE NEHCTBHI,
KOMMYHHKATHBHbIC YHHBEpCAJbHBIC Yy4YeOHbIE EHCTBUSA, PpETYISATUBHBIE YHHBEPCAJIbHBIE
yueOHbI€ JeMCTBUSI, COBMECTHAS 1€ATEIbHOCTb.

MeranpeameTHble pe3ysbTaThl OCBOCHMS INPOrpaMMbl CpeJHEro o0Iero oOpa3oBaHUs
JIOJKHBI OTPakaTh:

Osgi1aieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMM AeHCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHUe TeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh U aKTyaJM3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IpPU OCBOCHUU 3HAaHUM NpPUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIEeHHUs1), PacKpbIBaTh CMBICI OHMOJIOTMYECKUX
MOHATUH (BBIIEIATh UX XapaKTEPHbIE MPU3HAKK, YCTAHABINBATh CBSA3H C APYTUMHU NOHATHSIMH);

ONpEACIATh LENN JEATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHM HX JOCTHKECHHS,
COOTHOCHTB PE3YJIbTAaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIEISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKHWE MOHATHUS IS OOBbsACHEHUs (aKTOB M SABJIECHUN >KUBOM
TIPUPOJIB;

CTPOUTH JIOTUYECKHE PpACCYXKJIEHUS (MHAYKTUBHBIC, NEAYKTHBHBIE, I10 QAHAJIOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUSX, (OPMYIHPOBATH
BBIBO/JIbI U 3aKJIFOUEHHUS;

PUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBs3eH U
OTHOIIEHUH B M3y4aeMbIX OHMOJIOTMYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUMH pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHMOPMALIMOHHBIX UCTOYHHUKAX;

pa3palaThIBaTh IUIaH pEHIeHHs TPOOJIeMbl C YUETOM aHAIM3a UMEIOIINXCS MaTepHalIbHbIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LEISIM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIBHOCTH;

KOOPJMHUPOBaTb W BBIIOJHATE Pa0OTy B YCIOBUSAX pPEAIbHOIO, BHUPTYAJbHOTO U
KOMOMHUPOBaHHOTO B3aUMOJACHCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCTET0BATEIbCKHE IEHCTBHS:
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BJIa/IETh HAaBBIKAMHM y4€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
paspenieHust nmpoodJieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs TPAKTUYECKUX 3aj]a4, IPUMEHEHHUIO Pa3IMUHbIX METO/I0OB IT03HAHUS;

UCIOJIb30BaTh PAa3jMyYHble BUABI JCSATENBHOCTH IO IOJYYEHHUI0O HOBOTO 3HAHUS, €ro
MHTEPIIPETAlMU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
MNOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0Opa30BaTENbHON NEATEIbHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3M M AKTyalM3HpPOBATh 3ajJady, BBIJBUTATh
TUNoTe3y €€ pelieHusl, HaxOIUTh apryMEHTHI IJIs JO0Ka3aTelbCTBA CBOMX YTBEPXKACHHIA,
3aJjaBaTh MapaMeTpPhbl U KPUTEPUH PEIICHUS;

AQHIM3UPOBATh IOJYYEHHbIE B XOJ€ pELICHHS 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHAINIPABICHHBIN MMOUCK MEpPEeHOoca CPEACTB M CIIOCOOOB JICHCTBUS B
poECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKYl0  oOJsiactu
KU3HEEATENIbHOCTH;

yYMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE HWJEH, NpeJiaraTh OpPUTHHAIBHBIC TOJXOAbI W PEUICHUs, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

3) pabora ¢ nnpopmManmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMauu (TEKCTe ydeOHOro mocodus,
HAy4YHO-TIOMYJISIPHOM nHUTeparype, OMOJIOTHYECKUX CIIOBApsAX U CIPaBOYHMKAX, KOMIIbIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIMW3UPOBaTh WH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dopMynHupoBaTh 3ampOChl M TMPHUMEHATh pa3IMYHbIE METOJbl NpH IOHCKE U OTOOpe
Ouosiornueckoi nHpopMaIuu, HeOOXOAMMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

NpUOOpETaTh OMBIT HCHOJIB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAaJbHYIO (OpMY NpPEIACTaBICHUS OHOIOrMYecKOn
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIIbI, PUCYHKHU U JIPYTroe);

WCIIOJIB30BaTh HAyYHBIM S3bIK B KA4eCTBE CPENCTBA TpH padboTe C OWOIOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATypy, HCIIOIb30BaTh W IMPeoOpa3oOBbIBATh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIaJIeTh HABbIKAMHU pAacCloO3HAaBaHUS U 3alIUTHl HHpOpMAIMH, HWHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJaieHHe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHUKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B JHAIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpe/ylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3ULIUN APYTUX YYACTHUKOB JUAJIOTa WIH JUCKYCCUH);
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pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLIEHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(IUKTHI U
BECTHU I1EPErOBOPBHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMU OOLIEHUS M B3aMMOJEHCTBMSI, MOHUMATh HaMEpPEHUs
JpYTuX JOAEH, NPOSIBIATh YBaXUTEIbHOE OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO M JIOTMYHO M3J1ararb CBOKO TOYKY 3pEHHUS C HCIIOIb30BAHHUEM S3BIKOBBIX
CPEJICTB.

2) coBMeCTHAs 1eITeIbHOCTD:

MOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaIbHONH pabOThI IpU
pemeHnu OGMoI0ruYecKor mpo0IeMbl, 000CHOBBIBATH HEOOXOJMMOCTh MTPUMEHEHHS TPYITOBBIX
¢dbopM B3aMMOAEUCTBUS NIPH PeLLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBUH ¢ yu€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN KaKJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUSA 10 €€ INOCTUIKEHUIO: COCTAaBIATH IUIAH JCHCTBUHM, PACIPENENATh POJIM C Yy4ETOM
MHEHUH y4aCTHUKOB, 00CYX/1aTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHUKA KOMaH/bI B OOIINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATHh HAEHU C IO3ULMUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYHIECTBIIATh ITO3UTHBHOE CTPATETMYECKOE ITOBEJACHUE B PA3JIMYHBIX CHUTYalUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABICHUS NpPoOJeM M HUX pelIeHHus B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIeIeBble U CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX U IOCTYIKAX I10 OTHOLICHHUIO K JKMBOW IPHUPOAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISTh MO3HABATEIbHYIO NEATENbHOCTh, BBIBIATH MPOOJIEMBI,
CTaBUTh U (QOPMYIUPOBAaTH COOCTBEHHBIE 33/Ja4d B 0Opa30BATENbHOW JESATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOTr0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B Pa3HBIX 00JACTIAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOWH 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLCHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JACATEIBLHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;
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BJIQ/IETh HaBBIKAMH MMO3HABATENBbHON peIeKCUU KaK OCO3HAHUSI COBEPIIAEMbIX JACHCTBHIA
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OIICHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

IPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAIHU3E PE3yJIbTaTOB JAEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH IOHUMATh MUP C MO3UIMH APYroro YeJI0BEKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmerHble pe3ysbTaThl OCBOEHUS cojepKaHMs ydeOHoro mpeamera «buonorus» Ha
yri1yOJa€HHOM ypOBHE OpUEHTHPOBAHBI Ha obecnieueHre npoGuiIbHOro o0yueHust 00yqaronmxcs
Oouonornu. OHM BKIIOYAIOT: crenupUYecKue i OHOJIOTMM HAy4YHbIE 3HAHHS, YMEHUS U
CHocoObl JEMCTBUII 1O OCBOEGHHIO, HMHTEpPHpPETAMUd U IPeoOpa3OBaHUI0 3HAHWM, BHJbI
NEeSITEIbHOCTH MO TOJyYEeHUIO HOBBIX 3HAHUM M MX HNPUMEHEHHIO B PA3JIMYHBIX Y4EOHBIX, a
TaK)K€ B PEAJIbHBIX )KU3HEHHBIX cUTyauusax. [IpeaMerHbie pe3yabTaThl IPEICTaBIECHbI 110 T01aM
U3YYEHHUS.

[IpenMeTHble pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» B 10 kaacce
JOJIKHBI OTPAXKaTh:

c(OPMHPOBAHHOCTb 3HAHUI O MeCTe U PoJii OUOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(OpMHUPOBAHUN E€CTECTBEHHO-HAYYHOM KapTHHbBI MHpa, B IIO3HAHWM 3aKOHOB MPUPOIBI U
pelIeHny MpodieM paloHAIbHOIO IPUPOIOTIOIB30BaHUS, O BKIIAJE POCCUNCKUX U 3apyOEKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUH;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKIOYAET: OCHOBOIMOJAraroline
OMOJOTMYECKHEe TEPMHUHBI U TOHATUSA (PKU3Hb, KJIETKA, OpPraHu3M, METaboJu3M, TOMEOCTas,
CaMOpEeTyJISILMsL, CaMOBOCIIPOU3BEICHHUE, HACIIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE),
O6uonornyeckue Teopun (kiaetoyHas Teopus T. IlIBamna, M. Ilnelinena, P. Bupxosna,
XpoMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. M. BaBunoBa — o 1meHTpax
MHOT000pa3usi ¥ MPOUCXOKIACHUS KYJIbTYPHBIX PACTeHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
MEPBOro MOKOJIEHHUS, pacIIETJICHHUs, YUCTOTHl FaMeT, He3aBUCUMOro HacineaoBanus . Mennens,
TOMOJIOTHUECKUX PSAJIOB B HacieACTBeHHOM wu3zMeHuumBoctd H. W. BaBuiioBa), nmpuHIMITEI
(KOMILIEMEHTApHOCTH);

BJIa/ICHHE OCHOBHBIMH METOJaMH HaYYHOI'O MO3HAHUs, UCIOJIb3YEMbIX B OMOJIOTHYECKHX
HCCJIETOBAHMSIX KUBBIX OOBEKTOB (OMHCAHNE, U3MEPEHNE, HAOII0IEHIE, SKCIIEPUMEHT);

YMEHME BBIACIATh CYLIECTBEHHBbIE NIPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U DYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hucie OakTepuid, rpubOB, pacTeHHI,
’KMUBOTHBIX M Y€JIOBEKa, CTPOCHHSI OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB  KU3HEAEATEIbHOCTH, MPOTEKAIONMX B OpraHU3Max pacTeHHH, >XUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIECTB (METa0O0IM3M), IPEBPALLCHUS SHEPTHH,
Opo>xeHHsI, aBTOTPO(PHOr0 M reTepoTpo(HOr0 TUIOB MHUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, MeH03a, TaMeTOreHe3a, SMOPUOreHe3a, MOCTIMOPHUOHAIBHOTO Pa3BUTHS, Pa3MHOKEHHUS,
UHIMBUIYAJIbHOTO Pa3BUTHUSA OpraHu3Ma (OHTOr€HEe3a), B3aUMOJICHCTBHS TE€HOB, IeTepo3Hca,
UCKYCCTBEHHOT'O 0TOOPA;
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YMEHHME YCTAHABIMBATh B3aUMOCBS3M MEXAY OPTaHOMAAMU KIETKH M UX (PYHKIHSIMH,
CTPOCHHUEM KJICTOK Pa3HbIX TKaHEW W X (PYHKIUSIMHU, MEXy OPTaHaMU U CUCTEMaMH OPTaHOB Y
pacTeHUid, >KMBOTHBIX W 4YEIIOBEKa M WX (QYHKIHMSIMH, MEXKIy CHCTEeMaMHU OPTraHOB U HX
GyHKIUAME, MEXAY JTanaMu oOMeHa BEIIeCTB, dTalaMHM KJIETOYHOTO LMKJIA U >KU3HEHHBIX
[UKIJIOB OPraHM3MOB, JTallaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamu Cpeapl OOUTAHUS;

YMEHHE BBISIBISITH OTIUYHUTEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIC PACTCHHI,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJIOTHYECKYI0O TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS TOKa3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIIL;

YMEHHUE pemaTh OWOJIOTHYECKHE 33aJa4H, BBIBISATh NPUYUHHO-CICICTBEHHBIC CBS3U
MEXYy HCCIEAyeMbIMH OHOJOTHYECKUMH TpOIleCCaMd U SBJICHUSMH, JellaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOThl, COONMOIATh MpaBWia IpU
pabote ¢ y4eOHBIM U JTa00paTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX HKCHEPUMEHTAIbHBIMU CPEACTBAMU,
dbopMynupys 1elb UCCIeI0BaHus, aHATM3UPOBATD MOJYYCHHBIE PE3YNIbTAThI U JIeNIaTh BBIBOIBI,

YMEHHE y4acTBOBaTh B YUEOHO-HCCIENOBATEIbCKONW paboTe 1Mo OHMOJIOTHH, DKOJOTHU U
MeIUIHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOIMYHO MPEICTAaBISATH
MOJTy4YEHHBIC PE3yJIbTaThl HA YYCHUUECKUX KOH(PEPEHIIUSX;

YMEHHE OILIEHWBAaTh JTUYECKUE aCHEKThl COBPEMEHHBIX HCCIEeIOBaHUN B o0nacTu
OWoyornu W MenWIUHBI (KIIOHWPOBaHWE, HCKYCCTBEHHOE OIUIOOTBOPEHHUE, HAIpaBICHHOE
W3MEHEHHEe TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyayliei mpodeccuoHaIbHON 1EATEIbHOCTH B
obnactu OMOJIOTUH, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPHUHAPUH, CEILCKOTO X031 CTBa, MUIIEBON
NPOMBIIIICHHOCTH, YITyOJIATh TO3HABaTEeNbHBIA HMHTEPEC, HANpPAaBICHHBIM Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH mpodeccud W TPOJOJDKEHHE OHOJIOTMYECKOr0 00pa3oBaHUs B
OpraHu3alUsIX CPEeAHEro NPOoPeCcCHOHATBHOTO U BhICIIET0 00pa30BaHusl.

[IpenMeTHbIe pe3ynbTaThl OCBOCHHUs Yy4eOHoro mnpeamera «buonorus» B 11 Kaacce
JIOJDKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHHI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(GbOpMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B TMO3HAHUU 3aKOHOB
MPHUPOJBI U PEUICHUH YKOJIOTHMUYECKUX MPOOJIeM YelOBEYeCTBa, a TAKXKE B PEIICHHUU BOIPOCOB
PaMOHATFHOTO TPUPOJIONIONB30BaHUsl, U B (HOPMUPOBAHMHM IICHHOCTHOTO OTHOIIEHHS K
npupojie, OOIIECTBY, YEIIOBEKY, O BKJIAJIe POCCHUCKUX M 3apyOeKHBIX YUYEHBIX-OHMOJIOTOB B
pa3BUTHE OHOJIOTHH;

YMEHHE BJIAJIETh CHCTEMON OMONIOTUYECKUX 3HAHUU, KOTOpas BKIIOYAECT OMpEIeNCHUs U
MOHMMaHHUE CYINTHOCTH OCHOBONOJAralomUX OWOJIOTHYECKUX TEPMHHOB M TIOHATHHA (BUI,
sKocucTeMa, Ouocdepa), Ouonoruueckue Tteopun (dBomronuoHHas Tteopus Y. JlapBuHa,
CUHTeTHUYecKass Teopus sBomrorun), ydenus (A. H. CesepmoBa — 0 MyTsSX U HANpaBICHUSIX
sBomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaitnGepra, 3aponpimeBoro cxoacrBa K. M. bopa), mpasuna (Muaumyma lO. JInbuxa,
9KOJIOTUUYECKON MUPaMUIBI SHEPTHH ), TUIOTE3kI (TunoTe3a «vupa PHK» V. I'mnbepra);

YMEHHE BJIAJETh OCHOBHBIMH METOJaMH HAyYHOTO TIO3HAHWS, WCIONIb3yeMbIMH B
OMOJIOTHYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (ONHMCaHUE, H3MEpEeHHe,
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HaOJII0IeHNE, YKCIIEPUMEHT), CIIOCOOAMHU BBISBIEHUS M OLIEHKU aHTPOINOIEHHBIX M3MEHEHHH B
IPUPOJIE;

YMEHHUE BBIACTATh CYIIECTBEHHBIC NPU3HAKU: BHUJOB, OHOTE€OIICHO30B, IKOCHUCTEM U
O6uocdeppl, CTaOMIM3UPYIOILEro, MABMKYLIEIO W pa3pbIBAIOIIErO €CTECTBEHHOro 0TOopa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pA30BaHUs, BIUSHUS ABHKYIIHUX CHJI SBOJIIOLIUU
Ha TeHO(OH]| MOIMYJISAUHN, TPUCIOCOOICHHOCTH OPraHU3MOB K cpesie OOMTaHUs, YepelOBaHUs
HaIpaBJIEHUH 3BOJIIOLUH, KPYTOBOPOTA BELIECTB U MIOTOKA S3HEPTUU B IKOCUCTEMAX;

YMEHHUE YCTaHaBJIMBAaThb B3aUMOCBA3M MEXAY IPOLECCAMU HBOJIOLUH, JBUKYILIUMHU
CHJIaMH aHTPOIOr'€HE3a, KOMIIOHEHTAMH Pa3IMYHbIX YKOCHCTEM U IPUCHOCOONEHUSMU K HUM
OpraHU3MOB;

YMEHHE BBISIBIISITh OTJIMYUTEIbHBIEC IPU3HAKU JKUBBIX CHUCTEM, MPUCIOCOOJEHHOCTh BUI0B
K cpefe oOuTaHMs, aOMOTUYECKMX M OMOTHMYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBs3EH
OpPraHU3MOB B COOOIECTBAX, AaHTPOIOI'€HHBIX U3MEHEHHH B 9KOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE HCIOIb30BATh COOTBETCTBYIOIINE apTyMEHTHI, ONOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl J0OKa3aTelIbCTBA pOJICTBA OPraHM3MOB pa3HbIX CHCTEMaTHYECKUX TIpYIII,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAHHUS, €IMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHMsI MHOT0OOpa3us BUJOB M 3KOCHUCTEM KaK YCJIOBHUS COCYILECTBOBAaHUS HPUPOABI U
YeJI0BEYECTBA,

YMEHHME pellaTh OUOJIOTMYECKUE 3aJaud, BBISABIATH NPUUYUMHHO-CIIEICTBEHHBIE CBSI3U
MEXIy HUCCIeAYeMbIMU OHOJIOTHYECKUMHU INpOLlecCaMM U SIBJICHMUSMH, J€1aTh BBIBOJABI U
IIPOrHO3bI HA OCHOBAHMH IIOJIYYE€HHBIX PE3YyJIbTaTOB;

YMEHME BBINOJIHATH JTAOOPATOpHbIE U IpaKTHUecKHe paboThl, cOOII0aTh MpaBuia MpU
pabote ¢ y4eOHBIM U JIa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHUE BBIIBUraTh THUIOTE3bl, NPOBEPATh HUX SKCIEPUMEHTAIBHBIMH CPEJICTBAMH,
bopMynupys 1eNb UCCIeI0BaHNs, aHATM3UPOBATh MOJyYSHHbIE Pe3yJIbTAThl U /1€1aTh BBIBOADI;

YMEHUE Y4YacTBOBaTh B Y4EOHO-HMCCIEOBATEIBCKON paboTe MO OMOJOTUM, DKOJIOTHH U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJbHBIX HAay4HbIX OOIIECTB, M NMYOJMYHO MPEACTaBIATh
NOJIy4EeHHBIE PE3Yy/IbTaThl HA YUEHUYECKUX KOH(pEpEeHIUIX;

YMEHHME OLICHMBaThb TUIOTE3bl U TEOPUM O IPOUCXOKICHUM JKU3HHU, YEJIOBEKa H
YeJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U CIOCO0aX MpEeAOTBpAIlEHUs TI100abHBIX
W3MEHEHUH B 6uocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyayliei mpodeccuoHaIbHON 1eATEIbHOCTH B
oOmacth  OMOJOTMM, OSKOJOTMH, TPHPOJONONB30BAHMS, MEIUIHUHBI, OHOTEeXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO3SAMCTBA, MUIIEBOM MPOMBIIIJIEHHOCTH, YIIyOIsTh
MO3HABATENIbHBII MHTEpEC, HalpaBiICHHBIH Ha OCO3HAHHBIH BHIOOP COOTBETCTBYIOLIEH
npodeccun U TMPOJOIDKEHHE OHMOJIOTMYecKOro o0pa3oBaHHsS B OpPraHM3alUsAX CPEAHEro
npo¢eCCHOHATIBHOTO U BBICIIET0 00pa30BaHusl.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoTsI pecypenI
1 buonorus kak Hayka 1
2 JKuBble crucTeMbl M UX H3Y4YECHUE
3 Buosorns kiuerku 0,5
4 XuMHYecKasi OpraHUu3aIus KICTKH 10 1
3) Crpoenvuie u GyHKIUHU KICTKU 8 2
5 OOMeH BelecTB U IPeBpalleHUe YSHEPTUHU B 9 1
KJIETKE
; Hacnencrennas unpopmanus u 9 05
. ,
peanu3anus e€ B KIeTKe
JKU3HEeHHBIN UK KIETKU 6 1
9 Ctpoenue u QyHKIIMH OpraHu3MOB 17 1,5
10 Pa3smHoOeHue u pa3BUTHE OPraHU3MOB 8 1,5
1 ['eneTnka — HayKa 0 HacJIE€CTBEHHOCTU U 5 05
,
U3MEHYHMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 ['eneTrka yemoBeka 3 0,5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTeTUYECKask OMOIOTHS 4
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17

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13
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11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsbl
1 3aposkJeHIe U Pa3BUTHE IBOJIIOIMOHHBIX 4
MpeJICTaBICHU B OMOJIOTUI
Mukpo3Botonus 1 €€ pe3yabTaThl 14 2
MaxkposBoitonus U €€ pe3yabTaThbl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 P 8 P 15 1,5
3emuie
5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKOJoTusl — HayKa O B3aUMOOTHOILICHUSAX
6 OpPraHU3MOB M HaJJOPIraHU3MEHHBIX CUCTEM 3 0,5
C OKpY2Karolleu cpeaou
Opranusmsl 1 cpeia 0OUTaHus 1,5
DKOJIOTHS BUAOB U MOYJISIAN 0,5
DKos0rus coo01IecTB. DKOJIOTHYECKHE
9 H 12 0,5
CHCTEMBI
10 buocdepa — rinobanbHas s3kocucTemMa
11 YenoBek U OKpysKarolas cpeaa
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7,5
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTnyeckue
n/n Bcero H3yYeHUS oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
1 buonorus kak KOMIIJIEKCHas HayKa U KaK 1
4acTh COBPEMEHHOTO 00IIecTBa 05.09.2023
2 JKuBble cucTeMbl U UX CBOMCTBA 1 06.09.2023
3 YpoBHEBast OpraHU3aLUs KUBBIX CUCTEM 1 07.09.2023
4 HcTopust OTKPBITUS U U3YyYEHUSI KIICTKH. 1
Knerounas Teopus 12.09.2023
Metozasl MOJNIEKYJIAPHON U KIETOYHON
6uonoruu. [IpakTnueckas pabora
5 «M3y4yeHne MeTo10B KJIIETOYHON OUOJIOTHH 1 05
(xpomarorpadus, snekrpodopes, ’ 13.09.2023
muddepeHManbHOe HEHTPUPYTHPOBaHUE,
[TLIP)»
6 X i 1
UMHYECKUI COCTaB KIJIETKH 14.09.2023
7 MuHepasibHbIC BEIIECTBA KIIETKH, UX 1
Ouosoruveckas poib 19.09.2023
Opraanyeckue BenecTBa KIeTKH — OCJIKH.
8 JIa0 0 006 1 0,5
aboparopHast pabota «OOHapyKeHue 90.09.2023

O€EJIKOB C IIOMOIIbI0 KAYECTBEHHBIX
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peaKuuii»

CBoiicTBa, ki1accupuKaius u GyHKIUHA

o 0enKoB 21.09.2023

10 Opranuueckue BellecTBa KIeTKH —
YTJICBO/IBI 26.09.2023

11 Oprannyeckue BenecTBa KIeTKH —
JIUTIU B 27.09.2023
Hyxnennossie kucnotsl. JIHK nu PHK.
JlabopaTtopHas paborta «HMcciaenoBanue

12 0,5
HYKJIEMHOBBIX KUCJIOT, BBIJICJIEHHBIX U3 28.09.2023
KJICTOK Pa3JIMYHBIX OPTaHHU3MOBY

13 Crpoenue u ¢pyukiuu ATO. [Ipyrue
nykieozunaTpudocdarer (HTD) 03.10.2023
CexBennpoBanue [JHK. Merozs

14 T€HOMUKH, TPAHCKPUIITOMHKH, 04.10.2023
IPOTEOMHUKHU

1 M i

5 €TOJIbl CTPYKTYPHOI Onosioruu 05.10.2023

16 Tuns! kietok. [IpokaproTnyeckas kieTka 17.10.2023
CrpoeHne 3yKapuOTHUECKOH KIIETKH.

17 HpaKTI/ILIef:KaSI pabota «M3yueHue cBoicTB 0,5 18.10.2023
KJIETOYHOM MeMOpaHbI»

18 [ToBepXHOCTHBIN ammmapar KJIeTKH 10.10.2023
OnHoMeMOpaHHbIE OPTaHOUIbI KIETKH.

19 [TpakTideckas padbora «M3ydeHne 0,5 94.10 2023

JABVKCHUS OUTOINIA3MBbI B paACTUTCIIBHBIX
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KICTKax»

20

21

22

[ToyaBTOHOMHBIE OPTaHOM/IbI KIICTKH:
MUTOXOHJIPHH, TUTacTUbL. JlabopaTopHas
pabota «MccnenoBanue mia3Moau3a u
JIETUIa3MOJIN3a B PACTUTEIBHBIX KIIETKAX)

HememOpanHbIie OpraHoubl KIETKU

Ctpoenue u GyHKIIH s1Ipa

0,5

25.10.2023

26.10.2023

31.10.2023

23

CpaBHuUTENbHAS XapaKTEPUCTUKA KIETOK
sykapuort. JlabopaTopHas pabora
«M3y4yeHue cTpoeHus KJIETOK pa3InYHbIX
OpPTraHU3MOB»

0,5

01.11.2023

24

ACCUMUIISITIVS ¥ TUCCUMILTSLINS — JIBE
CTOPOHBI MeTaboau3Ma. THIb oOMeHa
BemecTB. JlabopaTopHas pabora
«M3yueHne KaTATUTHICCKOW aKTHBHOCTH
dbepMeHTOB (Ha IpUMepe aMUIIa3bl WIH
KaTasas3bl)»

02.11.2023

25

DepMEHTaTUBHBIN XapaKTep peakui
KJIeTOUHOTo MeTabonu3Mma. JlaboparopHas
pabota «M3yuyenue pepMeHTaTUBHOTO
pacuienjieHus NepoKcHuia BOJOpoa B
pPAaCTUTENBHBIX U KUBOTHBIX KIJIETKAX)

0,5

07.11.2023

26

27

benku-akTuBaTOphl U OEIKU-UHTUOUTOPHI

ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB

08.11.2023

09.11.2023
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28

dorocunres

14.11.2023

Xemocwunres. Jlaboparopnas pabora
29 «CpaBHEHHE TTPOIIECCOB (POTOCHHTE3A U 0,5 15.11.2023

XEMOCHHTE32»

AHa3poOHbBIC OpraHu3Mbl. Buibl
30 opoxenus. JlabopaTopHas pabora

«CpaBHEHHE ITPOLIECCOB OPOKEHUS U 16.11.2023

JIBIX AHUSD)
31 AspoOHBIE OpraHU3MBbL. JTaIlbI

SHEPreTHYEeCKOro ooMeHa 28.11.2023

DHeprusi MeMOpaHHOTO TpaJueHTa
32 npotoHoB. Cunrte3 AT®: pabora

ngOTOHHoﬁCATCD-CI/IHTa:; 29.11.2023
33 Peakmui MaTpudHOTO CHHTE3a 30.11.2023
34 TpaHCKpUTIIUS — MaTPUYHBIA CUHTE3

PHK 05.12.2023
35 Tpancisuus u e€ 3ranbl 06.12.2023
36 Konnposanne amuHokucior. Poib

pubocom B OnocuHTe3€e OeKa 07.12.2023
37 Opranuzanus reioMa y mpoKapuoT u

JYKapuoT 12.12.2023
38 MoJteKyIsipHbIE MEXaHU3MBbI SKCIIPECCHH

TEHOB Y dYKapHOT 13.12.2023
39 Bupycel — BHEKICTOYHBIC ()OPMBI KU3HH 05

1 oOnuraTHBIC Mapa3uThl. [IpakTuyeckas ’ 14.12.2023
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pabora «Co3iaHue MOJENHU BUPYyCa»

BupycHbie 3a00eBanus yelioBeka,

4
0 YKUBOTHBIX, PACTEHUI 19.12.2023

41 HanorexHonoruu B 610I0TUH U MEAULIUHE 90.12.2023

42 Kv3HEHHBIN MK KIETKU 91.12.2023

43 Marpuunsiii cuare3 JJTHK 96.12.2023
Xpomocomsl. JTaboparopHast pabota

44 «M3yueHne XpoMOCOM Ha TOTOBBIX 0,5 97 12,2023
MUKpOIpernaparax»

45 Jlenenue KJIETKU — MHUTO3 98.12.2023
Tunel kneTok. KapuoknHes U IUTOKUHES.
JlaGopaTtopHnast pabora «Habnronenue

46 0,5
MHUTO3a B KJIETKaX KOHYMKa KOpeIIKa Jiyka 09.01.2024
(Ha rOTOBBIX MUKpOIIpenapaTax)»

47 Perynsauus >kM3HEHHOTO IIUKJIA KJIETOK 10.01.2024

48 OpranusMm Kak eIMHOE LIETI0e 11.01.2024
Txanu pacrenuii. JlTabopatopuas pabora

49 . - 0,5
«M3ydeHne TKaHeH pacTeHUIN 16.01.2024
TkaHM )KUBOTHBIX U Y€JIOBEKA.

50 JlaGopatopHas pabota «3yueHue TkaHeit 0,5 17.01.2024
KUBOTHBIX»

51 Opransl. CucTeMbI OPraHoB. 0,5
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JlaboparopHas pabota «3ydeHue opranos
[[BETKOBOT'O PACTCHHSI»

18.01.2024

52 Ornopa Tena opranu3MoB 16.01.2024
53 JIBr>KeHHEe OpraHu3MOB 17.01.2024
o4 [Iutanue oprann3MoB 18.01.2024
55 [MuTanne MO3BOHOYHBIX KHUBOTHBIX.

[IumeBapurenbHas cucreMa 4ejaoBeKa 23.01.2024
56 JlpIxaHue opraHu3MoB 94.01.2024
57 JlpIxaHue mMo3BOHOYHBIX )KUBOTHBIX U

yeJioBeKa 25.01.2024
58 TpaHCTIOPT BEMIECTB Y OPTaHU3MOB

30.01.2024

59 KpoBeHocHas cuctemMa mo3BOHOUHBIX

’KUBOTHBIX U YEJIOBEKa 31.01.2024
60 Brigenenue y opranu3mMoB 01.02.2024
61 3amuTa y OpraHu3MoB 06.02.2024
62 NMMyHHas cucteMa yenoBeka 07.02.2024
63 Pa3nmpaxumMocTh 1 peryisinus y

OpraHU3MOB 08.02.2024
64 ['yMopanbHas perymsus 1 SHIOKpUHHAS
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CHUCTCMA )KMBOTHBIX U YCJIOBCKA

13.02.2024

65 DopMbI pa3MHOXKEHHS OPraHU3MOB 14.02.2024
66 [TomoBoe pazMHOKEHUE 15.02.2024
o7 Meiios 27.02.2024
["amerorenes. OO6pa3oBaHue U pa3BUTHE
NOJIOBBIX KJIeTOK. JlabopaTopHas pabora
68 0,5
«3y4yeHne cTpoeHus MOJIOBBIX KJIETOK Ha 28.02.2024
TOTOBBIX MHUKPOIIpEnapaTax»»
69 NuauBuayaibHOE pa3BUTHE OPraHU3MOB
— OHTOTEHE3 29.02.2024
70 3akazKa OpraHOB U TKaHEH U3
3apOJBIIIEBBIX JINCTKOB 05.03.2024
Poct u pazBuTHE JKUBOTHBIX.
JlaGopaTtopHnas pabota «BrlisiBieHHE
71 . 0,5
MPU3HAKOB CXO/CTBA 3apO/IbIIIeH 06.03.2024
MIO3BOHOYHBIX JKHBOTHBIX)
Pa3zMHOXeHUE U pa3BUTHE PACTEHUM.
72 JlaGopaTtopHnast pabota <<CTp0€HI:Ie OpraHoOB 0,5 07.03.2024
Pa3MHOXXEHHS BBICIITNX PACTCHUN
73 Hcropus cTaHOBIEHUS U PA3BUTHUS
TEHETHKU KaK HayK1 12.03.2024
OCHOBHBIC TIOHSITHSI U CUMBOJIBI TEHETHUKH.
74 JlaGopartopHas paboTa «I[p03oq)HJ1aVKaK 0,5 13.03.2024
00BEKT FeHEeTUUYECKUX UCCIICIOBAaHUI»
75 3aKOHOMEPHOCTH HACIEAOBAHUS 0,5
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NpU3HAKOB. MOHOTHOpUIHOE
ckpemuBanue. [Ipaktuueckas pabota
"N3yueHue pe3ynbTaTOB MOHOTHOPHUIHOTO
CKpelnuBaHus y Apo30duibr"

14.03.2024

I{uTonorunueckre OCHOBBI

76

MOHOTHOPHUIHOTO CKPEIIUBAHUS 19.03.2024
7 AHanm3upyroniee CKpeuBaHue.

Hemnonnoe nomunupoBanue 20.03.2024

JuruOpuHOE CKpeIuBaHHKe.

[TpakTrueckas pabota «3yuenue
78 0,5

pPe3yNbTaTOB TUTHOPUAHOTO CKPEIIMBaHUS 21.03.2024

y Ip030(HUITBI»
79 [{uTonoruyeckre OCHOBBI AUTHOPHUIIHOTO

CKpEIITUBaHMS 26.03.2024
80 CreryieHHOE HaclleZIOBaHUE TPU3HAKOB 97 03.2024
81 X

POMOCOMHasI TEOpUS HACIIEJICTBEHHOCTH 98.03.2024
82 r
€HEeTHKa ToJIa 02.04.2024

83 I'eHOTHT Kak IEIOCTHAS CHCTEMa 03.04.2024
84 I'eneTuueckuit KOHTPOJIb PA3BUTHUS

pacTeHUH, )KMBOTHBIX U UEJIOBEKA 04.04.2024
85 N3meHunBOCTh MpHU3HAKOB. Buibl

U3MEHYUBOCTH 16.04.2024
86 MonudukarmonHas U3MEHIHBOCTh 17.04.2024
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87

88

BapuauvoHHbIN psia U BapUallMOHHAs
kpuBas. JJaboparopHas pabota
«HMccnenoBanue 3akOHOMEPHOCTEN
MOIM(PUKAITMOHHOM U3MEHYUBOCTH.
[TocTpoeHne BapuallMOHHOTO psifa U
BApUALIMOHHON KPUBOM»

I'eHOTHIIMUECKAs H3MEHUYUBOCTD.
KoMOnHaThBHAs U3MEHYHUBOCTE

0,5

18.04.2024

23.04.2024

89

MyTanuoHHasi U3MEHYHBOCTD.
[IpakTuyeckas pabora «MyTtaruu y
Tpo30(huiIbl (Ha TOTOBBIX
MHKPOIIpETiapaTax)»

0,5

24.04.2024

90

91

3aKOHOMEPHOCTH MYTAI[MOHHOTO
npoiiecca. DMUTCHETHKA U STTUT€HOMHUKA

I'enetuka yenoseka. [IpakTuueckas pabora
«CocTaBieHuE U aHaIu3 POAOCIOBHON

0,5

25.04.2024

30.04.2024

92

MeToabl METUITMHCKON TEHETUKHT

01.05.2024

93

94

95

3HaueHue MEIMLUHCKON T'€eHETUKHU B
IIPEAOTBPALICHUH U JICYUEHUH
TFeHETUYECKUX 3a00JI€BaHUI YETI0BEKA
OCHOBHBIE TIOHATHUS CENEKIUH.
JlaGopatopHas pabota «/3yuenue copToB
KYJIbTYPHBIX PACTEHUI U IOPOJ TOMAITHUX
JKUBOTHBIX)

MeToab! ceaeKIIMOHHON paboTHl.
JlaGopatopHas pabota «3yueHne MeTon0B
CEJICKLIUH PACTECHUIN»

0,5

0,5

02.05.2024

07.05.2024

08.05.2024

46




JlocTr>KEeHMS CeJIeKIMU PACTEHUN U

96 JKUBOTHBIX. HpaKTquCKaﬂ pabora 1 09.05.2024
«[IpuBHBKa pacTeHUI
97 CoxpaHeHue, U3y4eHHE U UCTIOJIb30BaHNE 1
TEHETUYECKUX PECYPCOB 14.05.2024
broTexHoorns Kak HayKa U OTpaciib
98 npou3BojcTBa. [IpakTnyeckas padbora 1 0,5 15.05.2024
«M3yueHne 0ObEKTOB OMOTEXHOJIOTHUI
99 OCHOBHBIC HANPaBJICHUS] CHHTETHYECKOU 1
Ounoaorun 16.05.2024
100 XpoMOCOMHAas M TeHHAsI HH)KEHEPHUS 1 91.05.2024
101 Menunuackue OMOTEXHOIOT N 1 99 05.2024
102 PesepsHbliit ypok. IloBTopeHnue, 1
0000111eHHEe, CUCTEMATH3AllA 3HAHUH 23.05.2024
OBIIEE KOJIMYECTBO YACOB I10 102 135

[NPOTPAMME
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11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne ara udposBbie
n/n Tema ypoka Bcero Konrpoanneie  TIpaxTudeckue fI[Sy‘ICHPIH :)lﬁ[()l:ll;OBaTeJIbele
padoThI padoTsbI pecypen
1 OpodoniionHast Teopust Y. JlapsuHa 1
5 JIBH>KyIIHE CHIIBI ABOJIFOIMU BUAOB 110 Y. 1
JapBuny
3 Bbopn0Oa 3a cymiecTBoBaHMEe, €CTECTBEHHbIN 1
Y ICKYCCTBEHHBII 0TOOp
4 dopMUpoOBaHUE CHHTETUYECKOU TeOpUun 1
HBOJIIOLIMH
5 DTarbl HBOJIIOIIMOHHOTO MPOIecca: 1
MUKPOIBOJIIOIHS 1 MaKPOIBOJTFOIIHS
5 [Momymsius — sneMeHTapHas €AMHULIA 1
HBOJIIOIIH
3aKOoH reHeTHYecKoro paBHoBecus Jx.
7 Xapau, B. BaitnOepra. JlabopaTopHas 1 05
pabota «BbIsBIEHNE U3MEHUYMBOCTH Y '
oco0eill 0HOTO BHJIa»
8 DneMeHTapHbIe (GaKTOPHI IBOITIOLHUU 1
9 Dddext ocHoBarens. Ipdext 1
OYTBIJIOUHOTO TOPJIBIIIKA
10 Murpauuu. M30numuu nonymsuuii: 1
reorpaduueckas, Ouonormueckas
11 EctecTtBeHHbI 0TOOp — HanpaBISIOLINI 1

(hakTOp IBOTFOITUHN
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12

[TosoBoit oTOOP

13

[TpucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOABOIIOIHH.
Jlaboparopuas padota «3yueHue
apoMop(h030B ¥ HINOAAANITAIIUHN Y
pacTeHUH U KUBOTHBIX)»

0,5

14

[Ipumepsl npucnocodIeHU Y OpraHu3MOoB:

Mopdonorudeckue, GU3NOIOTHIECKHUE,
OHMOXMMUYECKHUE, ITIOBEICHUYECKHUE.
Jlaboparopnas padota «IIpucrnocoOnenus
OpraHu3MoOB U UX OTHOCHUTCJIbHAA
1eJIeCO00Pa3HOCThY

0,5

15

16

Bup, ero kpurepuu u CTpykTypa.
Jlaboparopnas pabota «CpaBHEHHE BUIOB
10 MOP(OJIOTHIECKOMY KPHTEPHIOY

Crpykrypa BUIa

0,5

17

BunoobpazoBanue kak pe3yabTaT
MHUKPOIBOJIOIUU

18

19

CBs3b MHKPO3BOJIIOIHUU U STTHACMHUOJIOTUN

MaKpOBBOJ'IIOI_II/ISI. ITameonTONMOrNYECKHE
MCTOAbI U3Y4YCHUA 3BOJIFOIUN

20

buoreorpaduueckre MeTOIbI H3yUCHUS
ABOJIIOLIMU

21

22

OMOpPHUOTOTHYECKHE U CPAaBHUTEIHHO-
MOP(OJIOTHIECKUE METO/IBI U3YICHUS
ABOJIIOIUA

MOJ'ICKy.TIHpHO-TCHCTI/I‘-ICCKI/IG,
OMOXMMHUYECKUE U MaTEMaTUUECKUE
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MCTOABI U3Y4YCHHUA 3BOJIIOIUN

23 OO61mre 3aKOHOMEPHOCTH BOJIIOIUH
24 AnanTtuBHas paguanus. HepaBHOMepHOCTB
TEMIIOB DBOJIIOLIMU
o5 HayuHblie runmoTessl IpoOrCX 0K ISHUS
JKM3HU Ha 3emiie
26 JloHay4yHBIE PECTABICHUS O 3aPOKICHUN
JKH3HHU
97 OCHOBHBIE 3TaIlbl HEOPraHUIECKON
SBOJIIOLIUU
28 ['unoTe3sl 3apoKACHNUS )KU3HU
WcTopus 3emau 1 MeTOMIBI €€ U3YUEeHHUS.
29 Jlaboparopnas pabota «M3yueHue u 05
)
OTHMCaHUE UCKOMAEMbIX OCTATKOB JIPEBHUX
OpPTaHHU3MOB»
30 Hauanbnble 3Tansl oprannyeckoin
SBOJIIOIUN
31 DBOITIOLUS DYKApUOT
OCHOBHBIC 3TaNbl YBOJIOLHI
39 pacturensHOro Mupa. [Ipaktudeckas 05
paborta «3ydyenne ocoOeHHOCTEH '
CTPOCHHS PACTCHHUH Pa3HBIX OT/IEIIOB)
33 OCHOBHBIE 3Tambl 3BOJIOLHMH KUBOTHOT'O
MUpa
DBOJIOLHS KUBOTHBIX. [IpakTrueckast
34 pabota «/3ydeHrne ocoOeHHOCTEH 0,5

CTPOCHUS MO3BOHOYHBIX Y KXUBOTHBIX»
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PazButue xu3Hu Ha 3emMIie Mo 3pam u

35
nepuoam

36 MaccoBbie BBIMUPAHUSI — SKOJIOTUYECKHE
KPHU3HUCHI MPOIILIOTO

37 CoBpeMEHHBII SKOJIOTUYECKUH KPU3HUC, €TO
0COOEHHOCTH

38 CoBpeMeHHas ccTeMa OPraHHYECKOTro
MPOLILIOTO

39 OCHOBHBIE CHCTEMATUYECKHUE TPYIIIBI
OpPTraHU3MOB

40 AHTpPOIOJIOTHS — HayKa O YeJIOBEKe

41 PasButne npeacrasnenuii o
MIPOUCXOXKACHUH YEIOBEKA
MecTo yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «/3ydenne ocoOeHHOCTEH 0,5
CTPOCHUSI CKeJleTa YeIIOBEKa, CBI3aHHBIX C
MIPSIMOX 03K ICHHEM )

43 JIBM>KyIIMe CUiIbl aHTPOIIOTEHE3a

44 CooTHo1ieHrne OMOIOTHYECKUX U
COLIMAJIBHBIX (PAKTOPOB B aHTPOIOT€HE3E

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

46 [Taneorenerrka u NajeoreHOMHUKa

47 DBOJIIOLIHMS COBPEMEHHOT'O YEJIOBEKA
Yenoeueckue pacel. [IpakTnyeckas

48 pabota «/3ydueHue 3KoIOrnYecKux 0,5

aanTannii YeJIoBeKay
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MG)K,Z[I/ICLII/IHJII/IHapHBIe METOABI

49 1
aHTPOIIOJIOTUU

50 3apokeHUE U Pa3BUTHE IKOJIOTUN 1
Mertopas! skonoruu. Jlabopatopnas padora

51 «M3ydeHne METOI0B IKOJIOTHIECKUX 1 0,5
HUCCIIEIOBAHUI )

59 3HaueHne YKOJIOTNYESCKUX 3HAHUN I 1
YeJI0BEKa

53 Okonorndyeckue GaKTopsl 1
Abuornyeckue pakropbl. CBET Kak

54 sKosioruueckuit gaxrop. JlaboparopHas 1 05
pabota «BblIsBIEHNE PUCTIOCOOICHUI '
OpPraHU3MOB K BIIUSHHIO CBETa»
Abuotnueckue dakropsl. Temmneparypa
KaK 9KOJIOTHYECKUH (paKTop.

55 JlaGopatopHnas pabora «BeisiBieHue 1 0,5
MIPUCTIOCOOTIEHUI OPTaHU3MOB K BITUSTHHIO
TeMIepaTypbi»
Abunotnyeckue gpakropbl. BiaxxHOCTh Kak

56 sKosioruueckuit gpaxrop. JlaboparopHas 1 05
pabota «AHaTOMUYECKHE OCOOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

57 Cpenbl oOuTaHUs OPraHu3MOB 1

58 buonoruueckue puTMsl 1

59 XKuznennble popMBbI OPraHU3MOB 1

60 buotnueckue hakropsl 1

61 3HayeHrne OMOTUYECKUX B3aUMOECHCTBUI 1

I CyIIECTBOBAHUS OPraHU3MOB B CpCIC
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oOuTanus

DKOJIOTHYECKHE XapaKTCPUCTUKHU

62 1
MO YIS
OCHOBHBIE TIOKA3aTEIIH MO YJISIIHH:

63 YUCJICHHOCTD, IJIOTHOCTD, BO3PACTHAS U 1
MOJIOBAsI CTPYKTYpa
OcHOBHBIE TIOKA3aTENIN TOIMYJISIIHH:

64 POKJ1aeMOCTh, IPUPOCT, TEMII POCTA, 1
CMEPTHOCTh, MUTPAIIUU

65 DKOJIOTHYECKast CTPYKTYpPa MOMYJISIHH 1

66 JluHaMuKa MONYJISIIAN U €€ PeryJsuus

67 KpuBbIie pocTa YMCIEHHOCTH TIOITYJISIIIHH. 1
KpuBbie BBDKUBaHUS
DKoJIoTnYecKas HUIIA BUJIA.

68 JlaboparopHras padota «IIpucmocobnenus 1 0,5
CEMSIH PaCTE€HUH K PACCEIICHUIO»

69 Bun kak cucrema nonynsiuit 1

20 3aKOHOMEPHOCTH TOBEJICHUS M MATPAIIAN 1
KUBOTHBIX

71 Coo0111ecTBO OpraHU3MOB — OHOIIEHO3

72 DKocucTema Kak OTKpbITasi cucreMa 1

73 KpyroBopot BelecTB 1 MOTOK YHEPTUH B 1
IKOCHUCTEME

74 OcCHOBHBIE TOKA3aTENN HIKOCUCTEMBI 1

75 DKOJOTHYECKHE MUPaMHIbI 1

76 N3meneHus coo0IIecTB — CyKIIECCUH 1

77 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 1
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03€p U peK. DKOCUCTEMbI MOPEH U OKEAHOB

HpI/IpOI[HLIe 9KOCHUCTEMBI. IKOCUCTEMBI

8 TYHJAP, JIECOB, CTEIIEH, ITYCTHIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI

80 Ypboakocucremsl. [Ipaktuueckas pabora 05
«M3ydenue u onucaHue ypoo3KOCUCTEMBI» ’
3aKOHOMEPHOCTH (OPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
HKOCHUCTEMAX
MexaHn3MBbl BO3JICHCTBYS 3arpsI3HEHU I

82 Pa3HbIX TUIIOB Ha CyOOPTaHU3MEHHOM,
OpraHU3MEHHOM, OMYJISIIIUOHHOM H
HKOCUCTEMHOM YPOBHSIX

83 buocdepa — obmierutanerapHast 000109Ka
3emuu

84 VYuenue B. W. Bepnajckoro o 6uochepe

85 3aKOHOMEPHOCTH CYLIECTBOBAHMS
o6uochepsl

86 Kpyrosopots! BeniecTs u
OMOTEOXUMHYECKUE ITUKITBI

87 3oHanbHOCTH Ouochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 6uOCheps!

89 DKOJIOTUYECKHE KPU3UCHI M UX TTPUIHHBI

90 BosneiicTBue uenoBeka Ha 6uochepy

01 AHTpPOIIOT€HHOE BO3JICHCTBUE HA

PaCTUTENBHBIN U )KUBOTHBIN MU
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92 Oxpana npupoabl 1

93 OCHOBHBIE TIPUHIIHITBI YCTOHYUBOTO 1
Pa3BUTHUS YEIIOBEYECTBA U TIPUPOIBI
ParnmonansHO€ IPUPOIONIOIB30BAHUE U

94 coXpaHeHHEe OMOJIOTHYECKOTO 1
pasHooOpa3us 3emiu

95 Q§06meHHe 110 TeMe «MUKpO3BOJIIOLUS U 1
e€ pe3ysIbTaThl»

96 0"606H16HI/I€ 1o TeMe «MaKpo3BOJIIOLHUS U 1
e€ pe3yIbTaThD»

97 Oo6o06mieHue no Teme «IIpoucxoxaeHue u 1
pa3BUTHE KU3HH HA 3eMIIe)

98 O6o6menne no Teme «IIpoucxoxaenue 1
YeJI0BEKa — aHTPOTIOT€HE3)

99 O06001eHne o TemMe «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHSIX OPTaHH3MOBY

100 O6061mmenue o TeMe «OpraHu3Msl U cpea 1
OOUTaHUS

101 O606meHIfe o TeMe «IKOJIOTHUsI BUJIOB U 1
TTOTTYJISITTAI

102 O606mmenue o Teme «buochepa — 1
I00aTbHAs IKOCUCTEMAY)

OBUIEE KOJIMYECTBO YACOB I1O0 102 75

[NPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O
IMPOLECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YUEHUKA
* buosnorus, 10 knacc/ [laceunuk B.B., Kamenckuii A.A., PyorioB A.M. u apyrue; noj
penakiueii [Taceunnka B.B., Akiinoneproe oomectBo «M3natenberBo «IIpocBemenue»
* buonorwus, 11 knacc/ Aradonosa 1.b., Cuornazos B.1., O6miecTBO ¢ orpaHM4eHHON
OTBETCTBEHHOCTHIO «[[PODA»; Axkunonepuoe obuiectBo «M3marensctBo «IIpocBemenuey

METOAUYECKHUE MATEPHAJIBI 1JISA YYUTEJISA
buomnorus: 10-11-e kmacchl: yriayOieHHBIH YPOBEHb YPOBEHB: METOINYECKOE IMTOCOOHE K
npeaMeTHoU muHun «JIuaus xxu3an» / B. B. I1aceunnk. — Mocksa: [IpocsenieHue

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

Enunas xosutekiust udpoBbix 00pazoBaTeabHbIX pecypcoB (School-collection.edu.ru);
Poccuiickas anekrponHas mkoua (resh.edu.ru);

«Yuu.py» — MHTepaKTHBHAs 0Opa3oBareibHas oHaiH-iardopma (uchi.ru);
«SIKnacc» - naTepakTuBHas oOpa3zoBarenbHas ortanH-miardpopma (YAKIass.ru);
Skysmart - uaTepakTHBHas 00pa3oBaTelbHas OHJIAWH-TIaThopMa

educont.ru - uaTepakTHBHAs 0Opa3oBaTebHas OHIAWH-TUTaTGopMa

Enunas xosutekiust iudpoBbix oOpazoBaTeabHbix pecypcos (http://school-
collection.edu.ru/)
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