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MNOACHUTEJIbBHAS 3AIIMCKA

[Tporpamma no yuebHomy npeamery "buosnorus” (nanee - 6UOIOTUs) HA YPOBHE CPETHETO
obmero oOpazoBanus pazpaborana Ha ocHoBe DenepanpHOro 3akoHa OoT 29.12.2012 Ne 273-D3
«O06 o6pazoBanuu B Poccuiickoit deneparuny, PI'OC COO, Konnenmuu mnpenogaBaHus
yaeOHOro npeamera «buoorus» ¥ OCHOBHBIX MOJOKEHUM (efepanbHOi pabodeid mporpaMmbl
BOCITUTAHHSL.

YueOuplii npeamer «buonorus» yrioyonéanoro ypoBHs wu3ydeHus (10—11 xmaccsr)
SBIIIETCSI OAHUM M3 KOMIIOHEHTOB MpeAMETHON o0nactu «ECTeCTBEHHO-HAaydHBIE TPEIMETHIY.
Cornacio mnonoxeHusim OI'OC COO mnpoduibHble y4eOHbIE MpPEAMETHI, H3ydaeMmble Ha
yryOJaEHHOM YpOBHE, SBJISIIOTCS criocoOoM mudpepeHnranvu oOydeHHs] Ha YPOBHE CPEIHETO
oOmero o0pa3oBaHUs M MPU3BAHBI 00ECIIEYUTH MPEEMCTBEHHOCTh MEXIy OCHOBHBIM OOIIMM,
CpeImHUM OONMM, CPEeTHUM MPO(eCCHOHATBHBIM W BBICIIMM OOpa3oBaHueM. B To e Bpems
KXJIBIM U3 3TUX Y4EOHBIX MPEIMETOB JO0KEH ObITh OPHEHTHUPOBAH HA MPUOPUTETHOE pElicHUE
00pa30BaTeNbHBIX, BOCIIUTATEIBHBIX U PAa3BUBAIONIMX 33/1a4, CBSI3aHHBIX ¢ MpodopueHTaIuen
oOyJaonmxcs M CTUMYJIUPOBaHHMEM HHTEpeca K KOHKPETHOM o00JacTH HaydHOTO 3HaHUS,
CBSI3aHHOTO C OWOJNOTrHel, METUIIMHOW, JKOJIOTMEH, MCHXOJOTHel, CIOPTOM WA BOEHHBIM
JIEJIOM.

[Iporpamma no yue6HOMy npeamery "buonorus" naét nmpeacTaBieHHe O LU M 3a7adax
u3ydeHus ydeOHoro mpeamMeta «bruonorus» Ha yrmyOI€HHOM ypOBHE, OMpEENseT 00s3aTenbHOe
(MHBapHaHTHOE) NPEIMETHOE COJAEP)KAHME, €r0 CTPYKTYpUpPOBAHUE IO pasfesaM U TeMaw,
pacrpesiefieHre Mo KiaccaM, PeKOMEHAYeT MMOCIeI0BaTEIbHOCTh U3YdEeHHS y4eOHOTo MaTepuana
C y4€TOM MEXKIpPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3EH, JOTHMKM Yy4eOHOro Tmpoiiecca,
BO3pacTHBIX 0COOEHHOCTEN oOywaronmxca. B mporpamme mo OMOJOTMU peayn30BaH HMPUHIUIL
MPEEeMCTBEHHOCTH C U3ydeHUEM OHOJIOTMM Ha YpOBHE OCHOBHOTo oOwiero oOpa3oBaHUs,
Omaromapss 4YeMy TMpPOCMAaTPUBAETCS  HAMpaBIEHHOCTh HA  MOCIEAYIOIEe  Pa3BUTHE
OMOJIOTHYECKUX 3HAHWH, OPUECHTHPOBAHHBIX HAa (POPMHUPOBAHHE €CTECTBEHHO-HAYIHOTO
MHUPOBO33PEHHUs], FIKOJOTHUYECKOTO MBIIUICHUS, MPEICTABICHUI O 3I0pOBOM 00pase KU3HH, Ha
BOCIIHUTaHHE OEpeKHOTO OTHOIIEHHS K OKpyXKarolleld NpupoaHoil cpexe. B mporpamme 1o
OMOJIOTHHM TaKKe MOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buosiorus» B peaau3aluu
tpeboBannit ®I'OC COO k miaaHUpPyeMbIM JTUYHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM
pesynbrataM oO0ydeHuss W B (OPMHPOBAHHM OCHOBHBIX BHUJOB Yy4eOHO-ITO3HABATEIILHOM
NESTETbHOCTH OOyJaroIMXCsl 10 OCBOEHHMIO COJEp)KaHUsI OMOJIOTMYECKOro OOpa3oBaHHS Ha
YPOBHE CPEAHET0 00IIero 00pa3oBaHUAL.

YueOHbii mpenmer «bUOJIOTHS» HA YPOBHE CPENHEro O0Iero oOpa3oBaHUs 3aBepIiacT
Ouosiornueckoe oOpa3oBaHME B IIKOJIE U OPUEHTHUPOBAH Ha pacHMpeHue U YrIyOJeHUEe 3HaAHUU
oOyJammxcs O JKMBOM TMPHUPOJE, OCHOBAX MOJEKYISIPHOW U KIETOYHOW OHOIIOTHH,
HMOPUOJIOTUU U OHOJIOTUM PA3BUTHS, TEHETUKH, CEJIEKIIMH, OMOTEXHOJIOTUH, YBOJIOIIMOHHOTO
YIEHHS U SKOJIOTHH.

W3ydenue yuebHOro mpeamera «bHONOTHS» HA YIITyOJIEHHOM YPOBHE OPHMEHTHPOBAHO Ha
MOJArOTOBKY OOYJalOUMXCSl K IOCIEAYIOUeMY MOJYy4eHUI0 OHOJOTHYECKOTo 00pa3oBaHUs B
BY3aX W OpPraHM3aIUAX CpeqHero npodeccHoHanbHOro oopazoBanus. OCHOBY €ro coJepX aHus
COCTaBIISIET CHCTeMa OHMOJOTHYECKUX 3HAHWUM, MONYYCHHBIX MPU H3YYCHHH 00 yJArOIIMMUCS
COOTBETCTBYIOIIMX CHCTEMAaTHUYECKUX pa3/eioB OHOJOTMH Ha YPOBHE OCHOBHOTO OOIIETo
obpazoBanus, B 10—11 wraccax 3Ti 3HaHUS MOJIYYAOT pa3BUTHE. Tak, paclMpeHbl U YIITyOJICHBI
OMONOTHYECKUEe 3HAHUS O PACTEHUSX, KUBOTHBIX, TpHOax, OaKTepUsX, OpPraHU3Me YEIOBEKa,
O0IMX 3aKOHOMEPHOCTSIX KH3HU, JOMOJHUTEIBHO BKIIOUEHbl OHOJIOIMYECKHE CBEICHUS
NPUKIATHOTO ¥ TIOMCKOBOTO XapakTepa, KOTOphle MOKHO HCIOJIb30BAaTh KaK OPUEHTHPHI IS
MOCIIEYIOIIETo BbIOOpa mpodeccuu. Bo3MokHa Takke MHTETpalius OMOJIOTUYECKUX 3HAHUHU C
COOTBETCTBYIOIIMMH 3HAHUSMH, ITOJTYICHHBIMU OO0YJAIONMMUCS TPH U3YdeHUN (DH3UKU, XUMHUH,
reorpaduu ¥ MaTEeMaTUKU.



Ctpykrypa mporpamMmbl 1Mo ydeOHOMYy Tmipeamery 'buonorums" oTpa)xaeT CHCTEMHO-
YPOBHEBBI U 3BOJIOLMOHHBIA MOIXOJbl K M3ydeHUI0 Ouonoruu. CorlacHO UM, M3Y4aroTcs
CBOMCTBAa M 3aKOHOMEPHOCTH, XapaKTEPHBIE JJIs )KUBBIX CUCTEM PAa3HOTO YPOBHS OpraHU3aIlUH,
SBOJIIOLIMM  OPraHMYECKOro Mupa Ha 3emile, COXpaHEHHUs OMOJOrMYecKoro pa3sHooOpasus
mwianersl. Tak, B 10 Kjmacce HM3ydalOTCsl OCHOBBI MOJIEKYJISIPHOM M KIETOYHOH OMOJIOTuH,
AMOPHOIOTUN ¥ OMOJIOTUH PAa3BUTHS, TCHETUKU U CEICKINU, OMOTEXHOJIOTHH U CHHTETUYECKOU
OMOIOTMH, aKTyaIM3UPYIOTCS 3HaHUSA oOOydarolmmxcs N0 OOTaHMKE, 300JI0TMM, AaHATOMUHU,
¢uznonornn uvenoBeka. B 11 kimacce u3ydaroTcs BOJIIOLIMOHHOE YYEHHE, OCHOBBI SKOJOTUU H
ydaeHue o ouocdepe.

VueOHblii npenmer «buonorus» npu3BaH 00eCHEUUTh OCBOCHHE OOY4arOUMMUCS
OMOJIOTMYECKUX TEOpPUM M 3aKOHOB, HWJCW, NPUHLUMIOB M NPABHJ, JEKAINMX B OCHOBE
COBPEMEHHON €CTECTBEHHO-HAay4HOW KapTHHBI MHUpPA, 3HAHUH O CTPOEHHUH, MHOrOOOpa3suu U
0COOEHHOCTSIX KIETKH, OpraHu3Ma, HOMYJISALNH, OHOLIEH03a, IKOCHCTEMBI, O BBIJAIOIMXCA
HAYYHBIX JIOCTUKECHHSX, COBPEMEHHBIX HCCIEAOBAHUSX B OWOJIOTHH, MPUKIATHBIX ACHEKTax
Ouonornyeckux 3HaHuil. [[ns pa3BuTHS M MoIAepKaHHUS MHTEpeca 0Oydaronmxcsi K OMoiIoruu
HapsIy cO 3HAUYUTEIbHBIM 00BbEMOM TEOPETUUECKOTO MaTepuaia B COAEPKaHUU MPOTrpaMMBbI 110
OMOJIOTUM TIPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHWS U Pa3BUTHUS TOW WM MHOM
oOmacTi OMOJIOTHH, BKIAJIOM OTEYECTBEHHBIX M 3apYOSKHBIX YUEHBIX B pelieHUE BAXKHEUIIMX
OMOJIOTMYECKUX U HKOJIOTUYECKUX MTPOOIIEM.

Llens m3ydenust yueOHOTO mpeaMeTa «buosiorus» Ha yriayOlIEHHOM YpOBHE — OBJIAJCHHE
0o0yJaloNMMHCS 3HAHUSIMU O CTPYKTYPHO-(YHKIIMOHAJIbHON OpraHU3alluHd JKUBBIX CHUCTEM
Pa3HOro paHra v NpuoOpeTeHHe YMEHUIM MCIOIB30BaTh 3TH 3HaHUS B JOPMUPOBAHUU MHTEpeca
K ONpeAenéHHON o0macTu mpodeCCHOHATLHON JCSITEeIbHOCTH, CBSI3AHHOW C OMOJIOTHEH, MJIH K
BBIOOPY YUE€OHOTO 3aBeJICHUS Ul IPOAOJIKEHHS OMOJI0INYECKOro 0Opa3oBaHMUsIL.

JocTkenue 1enu u3ydeHust yueOHoro npeameta «buonorus» Ha yrmyOoia€HHOM ypoBHE
o0ecrieunBaeTCs pelieHUeM CIIEAYIOINMX 3a/1a4:

OCBOEHHE  OOy4alOUMMHCS  CHCT€Mbl  OWMOJIOTMYECKMX 3HAaHUH: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHUSX, KOHIIETIMAX, TMIIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTSX W IpaBUiaXx,
COCTAaBJIIIONMX  COBPEMEHHYIO  €CTECTBEHHO-HAydHYI0 KApTHHY MHpPa; O CTPOCHHH,
MHOT000pa3uu U 0COOEHHOCTSAX OMOJIOTMUECKUX CUCTEM (KJIETKa, OpraHu3M, HOMYJSALMS, BUJ,
Ouoreoneno3, Ouocdepa); O BBIJAIONMXCA OTKPBITUSAX W COBPEMEHHBIX MCCIECJOBAHMIX B
OMOoJI0THH;

O3HAKOMJICHHME  OOyJaloUmxcsi €  MeToJaMH  IO3HAHWS  JKMBOM  MPHUPOABIL:
UCCIIEIOBATENILCKUMU METOJJaMU OMOJIOTHYECKUX HayK (MOJEKYISIPHOW M KIETOYHOW OMOIOoruu,
SMOPHOJIOTUU U OMOJIOTHM PAa3BUTHS, TCHETUKU U CEJICKLIMH, OMOTEXHOJIOTUU U CUHTETUUYECKOM
OMONIOTMHY, TAJEOHTOJIOTHMH, JKOJOTHH); METOJAMU  CAMOCTOSATEIBHOIO  IPOBEACHUS
OMOJIOTMYECKUX HCCIICIOBaHUK B JIabOpaTopuud W B mpupoxae (HabirogeHue, H3MEpeHHe,
9KCIIEPUMEHT, MOJEIIUPOBAHNUE);

OBJIaJICHHE OOYyJaIOUMMUCS YMEHHSIMU: CaMOCTOSITENbHO HaXOAWTh, aHAIM3UPOBATh U
HCITOJIB30BaTh OMOJIOTUUYECKYI0O WH(POPMAITHIO; TIOJIE30BATHCS OMOJOTHYECKOW TEPMHHOJIOTHEH 1
CUMBOJIMKOW; YCTAHABIMBAThb CBsI3b MEXAy pa3BUTHEM OWOJOTMM U  COLMAIBHO-
HYKOHOMHUYECKHUMHU U HKOJIOTMYECKUMH MpPOOJEeMaMu YeIOBEYeCTBa; OLEHUBATH I OCIEJICTBUS
CBOCH JIEATETHPHOCTH IO OTHOLICHUIO K OKPYXKAIOIeH NpPUPOJHON cpene, COOCTBEHHOMY
370POBBIO M 3[0POBBIO  OKPYKAIOIMX JI0fiel; OOOCHOBBIBATH U  COONIIOJATh  MEphl
npoUIAKTUKA WHQEKIMOHHBIX 3a00J1€BaHM, MpaBUia IOBEICHUS B MPUPOJE U OOecreueHus
0e30macHOCTH COOCTBEHHOM JKM3HEIESTEIIFHOCTH B YPE3BBIYaHBIX CHTYAIUsX TPUPOTHOTO U
TEXHOT'€HHOIO XapakTepa; XapaKTepu30BaTb COBPEMEHHbIE HAaydHbIE OTKPBITUS B 00JacTu
OHOJIOTHH;

pa3BuTHE y OOy4arolMXCsl MHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B Ipoliecce
3HAKOMCTBA C BBIJAIOLUIMMUCS OTKPBITUSMU M COBPEMEHHBIMH MCCIIEIOBAaHUSAMH B OMOJIOTHH,
pelaeMbpIMI €10 Tpo0IeMaMH, METOOJIOTHEH OHOJIOTHYECKOTO HWCCIEAOBAHUS, MPOBEICHHS



SKCIEPUMEHTANBHBIX HCCIEA0BAHMM, peleHuss OWOJOrMYecKuX 3aJad, MOJEIMPOBaHUS
O6U1O0IOrNYeCKUX 00BEKTOB U MPOLECCOB;

BOCIIUTAHHE y OOydaronmXxcs IIEHHOCTHOTO OTHOIICHUS K KHBOH HpPHUPOJE B LIETIOM U K
OTIIENbHBIM €€ Oo0bekTaM U SBJIEHUSM; (OPMUPOBAHUE DKOJIOTUUECKOM, TE€HETHUYECKOM
IPaMOTHOCTH, OOILIEH KyJIbTyphl MOBEICHHMS B MPHUPOJAE; WHTEIPALUU ECTECTBEHHO-HAYYHBIX
3HAHUH;

npuoOpereHre 00yJaroIMMKCS KOMIIETEHTHOCTH B PallMOHAILHOM MPUPOJIONIOIB30BaHUU
(coOmoileHNe TMpaBUI TOBEIEHUS B MPUPOJE, OXpaHbl BHJAOB, HKOCHUCTEM, OHOCHEpHI),
COXpaHEHUU COOCTBEHHOIO 3J0pPOBBS M 370POBbSl OKPYXKAIOUMX Jtojaed (coOitoneHust mep
npoduiaktuku  3aborneBaHuii, oOecreyeHre  O€30MACHOCTH  KU3HEICSATEIbHOCTH B
Ype3BbIYalHBIX CUTYALUSIX IPUPOIHOTO U TEXHOTEHHOTO XapakTrepa) Ha OCHOBE MCIOJIb30BAHUS
OMOJIOTMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3/laHH€ YCJIOBUM i OCO3HAHHOTO BBIOOpa OOyJalOUMMUCS HHIMBUAYaTbHON
00pa3oBaTeNbHONW  TPAGKTOPHH, CIIOCOOCTBYIOLICH — MOCHeayoleMy MpodeccCHOHaTbHOMY
CaMOOIIPENICICHNI0, B COOTBETCTBHHM C WHIUBHAyAIbHBIMA WHTEpPECAaMH U TMOTPEOHOCTIMHU
pervoHa.

OO0mee 4YMCIIO YacoB, OTBEJECHHBIX HA HM3ydeHUE OWOJIOTUM Ha YIIyOJIEHHOM YpPOBHE
cpenHero oOmero oobpaszoBanus, coctaBiseT 204 dgaca: B 10 wmacce — 102 gaca (3 gaca B
Hezento), B 11 xacce — 102 gaca (3 yaca B Hezemio).

Otb6op opraHuM3amMOHHBIX (GOpPM, METOAOB M CPEICTB OOydeHUsS OHOJIOTHUH
OCYLIECTBIISIETCS C YYETOM CHEIU(UKH €ro CoAep)KaHUsl M HaNmpaBJICHHOCTH Ha MPOJOJIKEHHE
OuoornYeckoro 00pa3oBaHUs B OPraHU3ALUSIX CPEAHEro MpOo(eCCHOHATBHOIO U BBICIIETO
00pa3zoBaHusL.

OOs3aTeNnbHBIM YCIOBHEM MPU OOydeHUU OMOJIOTUM Ha YIIyOJEHHOM YpPOBHE SIBISIETCA
IpOBEJCHHE JIAOOPAaTOPHBIX M MpakThyeckux pabor. Tawke ydactue oOydaronmxcs B
BBITIOTHEHUM  TPOEKTHBIX H  Y4eOHO-HCCIENOBATEIbCKUX paboT, TeMaTHKa KOTOPBIX
OTpeJeNseTcsl y4uTeJIeM Ha OCHOBE HMEIONMXCS MaTepUalibHO-TEXHUUYECKHX PECYpcoB U
MECTHBIX TPUPOIHBIX YCIOBUH.



COJEPKAHUE OBYYEHUA
10 KJIACC

CopepxaHue NOporpamMMmbl, BBIIACIEHHOE  KYPCUBOM, HE BXOAUT B  IPOBEPKY
rocyaapcTBeHHON uToroBoit arrecramuu (I'MA).

Tema 1. Buonorns kak Hayka

CoBpemeHHasi OUoJI0THUsT — KOMILIEKCHas Hayka. KpaTkast ncropusi pa3BUTHUsI OMOJIOTHU.
buonoruueckue Hayku u u3ydaemble UMH mpoOnembl. DyHnaMeHTanbHbIE, MPUKIAAHBIE U
MOMCKOBBIE HAay4YHbIE UCCIIEJOBAHUS B OMOJIOTHH.

3HaueHue Ouonoruv B (OPMUPOBAHMM COBPEMEHHOH €CTECTBEHHO-HAYYHOM KapTUHBI
mupa. [Ipodeccuu, cBs3anHbie ¢ Ouosnorueil. 3HaYeHHWE OWOJOTMM B TPAKTHYECKON
JESITEIbHOCTH  YEJIOBEKA: MEIUIMHE, CEIbCKOM XO3MHCTBE, IPOMBILUIEHHOCTH, OXpaHe
TIPUPOJIBI.

JdemMoucTpanun

[Toptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. apsun, Y. I'apseit, I'.
Mengens, B. W. Bepnanckuiti, W. II. IlaBnoB, M. M. MeunukoB, H. W. Basuios, H. B.
Tumodees-Pecosckuii, [Ix. Yorcon, @. Kpuxk, /1. K. benses.

Tabmuier u cxembl: «CBs3b OMOJIOTHH C OPYrUMHU HaykaMuy, «CucteMa OMOIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl U X U3yYCHHE

JKuBble cUCTEMBI Kak MpeaMeT n3ydeHust ononornu. CBOMCTBA )KUBBIX CHCTEM: €IMHCTBO
XAMHYECKOTO COCTaBa, JAMCKPETHOCTh W LEJIOCTHOCTb, CIO0XHOCTb U YHOPSIOYEHHOCTh
CTPYKTYpPbI,  OTKPBITOCTb, = CaMOOPIaHM3aLlMs, CAMOBOCIPOU3BEICHHUE,  Pa3gpaKMMOCTb,
M3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHu3aluu JKUBBIX CHCTEM: MOJICKYJSIDHBIM, KIETOYHBIM, TKAHEBBIH,
OpTraHU3MEHHBIN, MONYJISIIMOHHO-BUI0BOM, 9KOCHCTEMHBIN (6roreoneHOTHYeCKH i),
ouocdepnsiii. [Iporeccel, mpoucxoasamme B KUBBIX cucTeMaX. OCHOBHBIE MPHU3HAKH KHBOTO.
Kusnup kak dopma cymecTBoBaHUs MaTepur. Hayku, nsydaronme KUBbIe CUCTEMbl Ha Pa3HbBIX
YPOBHSIX OpraHH3allHu.

Nzydenue xuBbIX cucteM. Meroasl Omosiormueckoit Hayku. HabGmiomeHnue, m3mepeHmue,
SKCIIEPUMEHT, CUCTeMartu3anus, MeraaHanu3. lloHsarne o 3aBUCMMOM W HE3aBUCUMOMN
nepemeHHol. IlnmanupoBanue »skcriepumenta. [locraHoBka M mpoBepka runores. Hynesas
runote3a. [lonsarue BeIOOpKU U €€ MocTOBEpHOCTh. Pa3dpoc B Omosiornueckux gaHHbBIX. O1eHKa
JIOCTOBEPHOCTU MOJIYYEHHBIX Pe3ynbTaToB. [IpuunHBI HCKaXKeHUsI PE3yIbTaTOB SKCIEPUMEHTA.
[lonsiTHE CTATUCTUYECKOTO TECTA.

JdeMoHcTpanumn

Tabmuubsl U cxembl: «OCHOBHBIE MPHU3HAKA JKU3HUY», «BHOIOTMYECKHE CHCTEMBIY,
«CBoiicTBa KMBOW MaTepumn», «YpOBHHU OpraHU3ALMH )KUBOI IpUpoaAb», «CTpoeHUE )KUBOTHOU
wieTkn», «TkaHu  KUBOTHBIX», «CHCTEMBl  OpPraHOB  YEJIOBEUECKOIO  OpraHu3May,
«buoreorieHo3y», «buochepa», «MeToabl U3ydeHUs )KUBOU TPUPOJIBI.

O06opynoBanue: 1aboparopHoe 000pyAOBaHUE ISl IPOBEICHUS HAOIIOACHU N, U3MEPEHUH,
3KCIIEpUMEHTOB.

IpakTuyeckas padora «/cnosnb3oBaHUWE Pa3IMYHBIX METOJOB MPH H3YYEHUH >KUBBIX
CUCTEM.

Tema 3. buosiorusi KjieTKu

Knetka — cTpykrypHO-QyHKIIMOHATBHAS €AMHUIIA KUBOTO. MCTOpUST OTKPBITHS KICTKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanu, M. Ilneitnen, P. Bupxos).
OCHOBHBIE MTOJIOKEHUS] COBPEMEHHOM KIETOYHOM TEOpUH.

Meronpl  MOJNEKYIApHOH M KIETOYHOH OWOJIOTMU: MHUKPOCKOMHS, Xpomarorpadus,
anekTpodope3, MeToJ  MEYEHBIX aroMoB, auddepeHIuanbHOe  MEHTPU(YrHpOBaHUE,



KYJIbTUBUPOBAHUE KIETOK. M3yuenue ukcuposanuvix kKiemox. DIEKTPOHHAS MHUKPOCKOIMUSI.
Kongporanvnas muxpocrkonus. Bumanvhoe (npusicusHennoe) usyyerue Kiemox.

JleMoOHCTpanun

[Toptpetsi: P. I'yk, A. Jleenryk, T. [lIBann, M. llneiiaeH, P. Bupxos, K. M. bap.

Tabmuipl 1 cxembl: «CBETOBOW MHKPOCKOI», «IJEKTPOHHBIM MHKpockomy, «cropus
Pa3BUTHS METOI0B MUKPOCKOITHUI».

OOopynoBaHue: CBETOBOM MHKPOCKON, MHUKPOIIpENaparbl PacTUTENbHBIX, KHUBOTHBIX U
OaKkTepuaNbHbIX KIETOK.

IIpakTHyeckas padora «/I3ydeHne MeTOAOB KIETOYHOW Ouonoruu (xpomarorpadms,
anekrpodopes, muddepeHunanbHoe eHTpudyrupoanue, [ILP)».

Tema 4. Xumuueckasi OpraHu3ans KJIeTKH

XUMUYECKUI COCTaB KIETKU. Makpo-, MUKPO- U yAbTPaMUKpPO3JIeMEHThl. Bona u e€ poip
KaK pacTBOPHUTENSA, peareHTa, y4yacTHe€ B CTPYKTYPUPOBAHHHU KIETKH, TEIIOPETyISIINY.
MuHepanbHbIe BeleCTBa KIETKH, WX OMOJIOTHYECKasi pojb. Poib KATHOHOB ¥ aHMOHOB B KIIETKE.

Oprannyeckue BelecTBa KIETKU. bromornueckue nmonumepsl. benkr. AMUHOKHCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoi Moiekynbl. IlepBuuHas cTpykTypa Oenka, MenTHAHAs
CBs3b. BropuuHas, TpeTuuHas, 4eTBepTUYHas CTPYKTypbl. JleHarypaunus. CBoiicTBa OEJIKOB.
Knaccudukanus 6enxoB. buonorndeckue yakiuu 6eiakoB. [Ipuonul.

VYrneBoabl. MoHOcCaxapuabl, JUCAXapubl, OJMIOCaxXapujibl W Moiucaxapuisl. OOmmii
IUTaH CTPOCHUS W (M3UKO-XUMHYECKHE CBOWCTBA YINIEBOAOB. buonornueckue (GyHKIUU
VITIEBO/IOB.

Jlunuasl.  'mapoduibHo-TUApOodoOHBIE  cBoiicTBa.  Knmaccudukanuss — JIUNuIOB.
Tpurmuuepuabl, Gochorunuasl, BOCKH, cTepousl. buonorndeckie ¢pyHknuu munuaos. Oomnme
CBOMCTBa OMOJOrMYECKMX MeMOpaH — TEeKydecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYIIPOHUIIAEMOCTb.

Hyxneunoseie xucnorel. JJHK u PHK. Crpoenue nykienHoBbIX kucioT. HykineoTusr.
[Mpuanmn komruieMeHtapHoctd. [IpaBuno Yapradda. Crpykrypa JIHK — nBoiinas crimpaiisb.
Mecronaxoxxaenue u ouonorunueckue pynkiuuu JHK. Bunst PHK. ®ynxiiuun PHK B kietke.

Ctpoenne monekyiasl AT®. Makpospruueckue cBsizu B Mosiekyne AT®. buonoruueckue
¢yakuun  AT®. BoccraHoBiaeHHBIE TMEPEHOCYMKHA, WX QYyHKIUKA B  KICTKe. /JIpyeue
HyKeo3uompugochamoi (HTD,). CexBenupoBanue  JIHK. Memoowr  2ceHomuxu,
MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CtpykrypHasi Ouomnorusi: OMOXUMHUYECKHe W Ouou3HYecKue HCCIeIOBaHUS COCTaBa H
IPOCTPAHCTBEHHOW CTPYKTYpBl OHOMOINEKyd. Modenupoganue cmpykmypvl U QYHKyuil
buomonekyn u ux xomniexcos. Komnvromepuwiii Ou3ain u opeanuyeckuti Cunme3s OUOMONEK) U
UX HenpupoOHbIX AHATIO208.

JleMoOHCTpanun

[Toptperst: JI. [lonunr, k. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankiun, @. Canrep, C.
[Ipy3uHep.

Juarpammbl:  «PacripenienieHne XMMHYECKUX JJIEMEHTOB B  HEXUBOW IPUPOJIEY,
«Pacmpenienenrie XMMUUECKUX 3JIEMEHTOB B JKUBOU MPUPOIE».

Tabmuupel u cxembl: «[lepuoanyeckass TabMUIAa XMUMHUYECKUX 3IIEMEHTOBY», «CTpoeHHe
MOJIEKYNIbI BOnbI», «BemectBa B cocraBe oOpraHu3moBy», «CTpoeHHE MOJIEKYIbl OeiKay,
«CTpyKTypsl O€NKOBON MOINEKYNbl», «CTpoeHHuE MOJEKYNl YriaeBoaoB», «CTpoeHHe MOJEeKY
aunuoBy, «HykienHoBbie KUCIOTB», «CTpoeHne MoneKyiasl ATDy.

OO6opynoBanue: XMMUUYECKasi MOCyaa U 000pyIOBaHUE.

JlaGopaTtopuas padora «OOHapyxeHHe OETKOB C MTOMOIIBI0 KAYECTBEHHBIX PEAKIIHil».

JlabopatopHas pabora «/ccienoBaHne HYKIEMHOBBIX KUCIIOT, BBIIEICHHBIX U3 KIETOK
Pa3IMYHBIX OPraHHU3MOB.

Tema 5. CTpoeHue n pyHKUMHM KJIeTKH



Tunbl KIETOK: 3yKapuoTHYeckass M mpokapuotudeckas. CTpYKTypHO-(QyHKIMOHAIbHbIE
00pa3oBaHUs KIETKH.

CtpoeHre MpOKApUOTHYECKOW KiIeTku. KietouHas cTeHka Oakrepuii u  apxei.
OcoOeHHOCTH CTPOEHUSI TETEPOTPOPHON U aBTOTPOPHON MPOKAPHOTHUECKUX KIETOK. MecTo U
POJIb IPOKApUOT B OMOLIEHO3aX.

Crtpoenne u (QyHKIHOHUPOBAHUE DYKAPHOTHYECKOW KiIeTKU. [lmazmarmdeckas memOpaHa
(mmazmanemMma). CTpykTypa mia3MaTH4eckoil MeMOpanbl. TpaHCOpPT BeIIeCTB uepes
IJIa3MaTHYECKyl0 MeMOpaHy: HaccuBHBIM (muddysus, obnerd€éHHas auddy3us), aKTHBHBIN
(mepBUYHBIH U BTOPUYHBIA akTUBHBIM TpaHcnoprt). [lomynponunaemocts MemOpanbsl. Pabota
HaTpUIl-KaIMEeBOro Hacoca. DHAOIUTO3: TUHOLUTO3, aronnTo3. DK30uuTo3. Kieroynas creHka.
Ctpykrypa ¥ QyHKIMH KICTOYHOW CTEHKU PAacTEHUH, TpuOOB.

Huronnazma. IlurTo3omb. IluTockener. JIBmkeHue umToruiazmbl. OpraHouzibl KICTKH.
OnmHomeMOpaHHBIE OPTaHOM[BI KIETKU: dHAomIa3Maruueckas ceth (JIIC), annapar [Nombmxw,
JM30COMBI, X CTpoeHue W (yHKMU. B3anMoCBsA3p OJHOMEMOpPAHHBIX OPraHOWJIOB KIETKH.
CtpoeHue TpaHYIsIpHOTO peTukynyma. Mexanuzm nanpaenrenus 6enxos 6 JIIIC. Cunrtes
pacTBopuMbIX  OenkoB.  CuHTe3  KIETOYHBIX MeMOpaH. [nmaakuit  (arpaHynsipHBIiT)
SHOIUIa3MaTHUECKUii peTukynyM. CekperopHas (yHKus anmapara [ onabku. Mooughuxayus
benxos 6 annapame I onvoocu. Copmuposka benkoe 6 annapame I o1v0ocu. TpaHCTIOPT BEIECTB
B KiIeTke. Bakyonu pactutenbHbIX kieTok. Kietounsiit cok. Typrop.

[TonyaBTOHOMHBIE OpraHOMAbl KIETKU: MUTOXOHJPHH, NJIacTUibl. [lpoucxoowcoenue
mumoxonopuii u naacmud. Cumoéuocenes (K.C. Mepeockosckuii, JI. Mapeynuc). CtpoeHue u
GyHKUMM MUTOXOHAPUM U mnactul. IlepBuuyHBIe, BTOPUYHBIE W CIIOXKHBIE IJIACTUIBI
(OTOCUHTE3UPYIOIMX  JYKApUOT.  XJIOPOIJIACThI, XPOMOIUJIACTHI, JIEHKOIJIACTHI  BBICIIMX
pacTeHUH.

HememOpannbie opranouzpl kietTkn CTpoeHune u (QyHKIMH HeMeMOpaHHBIX OpPraHOUOB
KieTku. Pubocomel. [lpomesicymounvie ¢hunamenmol. MukpopuiaaMeHThl. AKmuHogvle
Murpogpunamenmol. MBbIIICUHBIE KIETKH. AKMUHOBble KOMNOHEHMbl HEeMbIUEUHbIX KIemoK.
MuxkpotpyOouku. Kierounsiit 1mentp. CTpoeHHe U JBHXKEHHE JKIYTHKOB U PECHHUYEK.
MukpoTtpyOouku nutormiasMel. LlenTpuons. berku, accoyuuposannvie ¢ MUKpoguiameHmamu u
muxpompyboukamu. Momopnvie benxu.

SAnpo. Obomouka sipa, XpOMaTHH, KapuoILIa3Ma, SIPHINIKA, UX CTPOCHHWE M (PYHKLIHH.
SAnepubiit 6enkoBbIf MaTpuKc. [IpocTpaHCTBEHHOE PacoOIOKEHHUE XPOMOCOM B MHTEp(asHOM
aape. Dyxpomamun u cemepoxpomamut. benku XpoMaTHHa — TUCTOHBL. JuHamuka s0epHol
obonouku 8 mumo3se. Aoepuviii mparncnopm.

Knerounble  BrmoueHus. CpaBHHUTENbHAs  XapaKTEpPUCTHKA  KIETOK  DYKapHOT
(pacTUTENBHOMN, )KUBOTHOM, TPUOHON ).

JleMoOHCTpanun

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

Tabmuipl 1 cxembl: «CTpOeHHE JYKapUOTHYECKOM KiIeTKn», «CTpOeHHE >KUBOTHOM
KIeTKn», «CTpOEHHE PacTUTEIbHOM KIETKU», «CTpoeHHEe MUTOXOHAPUMN», «Aapo», «CtpoeHue
MPOKAPHUOTUYECKON KIETKU».

OOGopynoBaHHe: CBETOBOM MHKPOCKON, MHKpOIIpEnapaThl PacTUTENBHBIX, KUBOTHBIX
KIETOK, MUKpPOMpEnapaTsl OaKTepHabHbIX KIETOK.

JlaGopaTopHasi padora «/3ydyeHne CTpOEHUS KIETOK Pa3IuUHbIX OPIraHU3MOBY.

IIpakTHyeckas padora «/3ydeHue CBOICTB KIECTOYHON MEMOpaHBI».

Jlabopatopnas padora «/ccienoBaHue mia3Moin3a U JEMIa3MOJM3a B PACTUTEIBHBIX
KIETKaX».

IlpakTHyeckas padora «/3ydeHue ABUKEHMS HUTOIIA3MBI B PACTUTEIIBHBIX KIETKAX).

Tema 6. O0MeH BeleCTB U NMpeBpallicHUE IHEPIUU B KIETKe

AcCUMWISLINS M AUCCUMUIIAIUS — JBE CTOPOHBI MeTaboin3Ma. Tunbl oOMEeHa BEIIeCTB:
aBTOTpOGHBII ®  rerepoTpodHBI. YyacTHe KucCIOpoAa B OOMEHHBIX IIpoIleccax.



DHepreTuueckoe oOecreueHne KieTku: TmpeBpameHne AT B  0OMEHHBIX Tpolleccax.
DepMEHTAaTUBHBIA XapakTep peakuuil kieroyHoro meradonusma. depMeHThI, MX CTpOEHUE,
cBoiictBa M MexaHu3M peictBus. Kodepmentbl. OTnuums (epMEHTOB OT HEOPraHMYECKHUX
KaTanu3aTopoB.  benku-aktuBaTopsl ©  OENKU-UHTUOUTOpPHI.  3aBUCHMOCTH  CKOPOCTHU
(epMEHTATUBHBIX PEAKIIUH OT Pa3TUUHBIX (DAKTOPOB.

IlepBUYHBIA CHUHTE3 OPTaHUYECKUX BEIIECTB B KiIeTKe. POTOCHHTE3. AHOKCUCEHHbIU U
oKkcueennvili  omocunmesz y obakmepuii. Ceemocobuparowue nueMeHmovl U NUSMEHNbL
peakyuonnozo yenmpa. Ponb xjiopomiactoB B mnpouecce gorocuHTe3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cs., Cs. u CAM-munvt ghomocunmesa. IlpogykruBHOCTE (POTOCHHTE3A.
Bnusiaue paznnyabix GakTopoB Ha CKOPOCTh (OTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHHTETHKOB:  HHUTPUPHIIUPYIOIIE
Oaxrepui, jxene300aKTepuu, cepodaKTepru, BOIOPOAHbIE OaKTEpUH. 3HAYEHNE XeMOCHHTE3A .

AnHarpobHbIle opraHu3Mbl. Bunsl Opoxkenus. [IpomykTsl OpoxkeHHs U UX HCIOJIb30BaHUE
YeNOBEKOM. AHa’pOOHBIE MHKPOOPTAaHU3MBI KaK OOBEKTHI OWOTEXHOJOTHH W BO30YIMTENH
Oone3Heil.

AdpoOHBIE OpraHu3Mbl. OTanbl 3Hepreruyeckoro oOmeHa. IloAroToBUTENBHBIN ATarl.
I'mukonu3 — 6ecKuCIOpOIHOE PACIEIIIIEHNE TIIOKO3BI.

buonornueckoe oxucieHue, WM KIETOUYHOE JAbixaHuEe. Ponb MUTOXOHAPUIN B Ipolieccax
O6uonoruyeckoro okuciaeHus. Lluxnmueckue peakuu. OxucnutensHoe (dochopunupoBaHue.
OHepeusi membpannoeo epaouenma npomonos. Cumnmez ATD: paboma npomonnou ATD-
cunmasel. llpeumymectBa a’dpoOHOTO MyTH OOMEHAa BEUIECTB TMepell aHa’POOHBIM.
O (PpeKTUBHOCTH IHEPTETUUYECKOTO OOMEHa.

JleMoHCTpanun

[Toptpetsr: dx. [lpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Mutuenn, I'. A. 3aBap3uH.

Tabmuubr u cxembl: «DoTOCHHTE3Y», «DHEpPreTUUYecKuii obOmeH», «buocuHTe3 Oenkay,
«Ctpoenue gepMeHTay, «XEMOCHUHTESM.

O6opynoBaHue: CBETOBONH MUKPOCKOI, 000pyAOBaHUE JJIsl IPUTOTOBJICHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JladopaTopnasi pa6ora «l/I3ydyeHHe KaTaJIUTUYECKOH aKTUBHOCTH (EpMEHTOB (HaA
pUMepe aMuiIasbl NN KaTajaasbl)».

JladopaTopnasi paGora «I3ydeHme ¢GepMEHTATUBHOTO pACIICIUICHUS TEPOKCHAA
BOJIOPOJIa B PACTUTENBHBIX U KHUBOTHBIX KIETKAX).

JlaGopaTopnasi padora «CpaBHEHHE TPOIECCOB (DOTOCHHTE3a U XeMOCHHTE3a».

JladopaTopHasi pa6ora «CpaBHEHHE MPOLIECCOB OPOKECHUS U JABIXaHUSD).

Tema 7. HacaencrBeHnas nHg opManusi M peaju3anus e¢ B KIeTKe

Peakiiun marpuyHoro cuntesa. [IpyHINUI KOMIIJIEMEHTAPHOCTH B PEAKLUSIX MATPUUHOIO
cuHTe3a. Peanusamus HacnencTBeHHOW WHQopManuu. [eHEeTHYeCKuid KOJ, €ro CBOWCTBA.
Tpanckpunmus — marpuunblii cuaTe3 PHK. [IpuHIIUNBI TPAaHCKPUTIITUN: KOMIIJIEMEHTAPHOCTb,
AQHTUIIAPAIJIENIBHOCTh, aCUMMETpUUYHOCTb. Cospesanue mampuunvix PHK 6 sykapuomuueckou
knemie. Hexooupyrowue PHK.

Tpancmsiums u e€ sranbl. Yuyactue TpaHcnopTHbeix PHK B Omocuntese Oenka. YciaoBus
O6uocuHTe3a Oenka. KomupoBanue amuHOKUCIOT. Postk pubocoM B GnocrHTE3e OemKa.

Cospemennvie npedcmasgnenus o cmpoenuu 2enog. OpraHuzanusi TeHOMa y MPOKAPUOT U
9YKapHOT. Perynmsiusi akTuBHOCTH TeHOB y mpokapuotr. ['mmore3a omepona (P. XKako0, XK.
Mano). Monexynapuvle mexaHusmvl 9Kcnpeccuu 2emog y oykapuom. Ponv xpomamuna 6
peaynayuu pabomul 2eHog. Perynsaius oOMEHHBIX MPOIECCOB B KieTke. KieTounblil romeocTas.

Bupycel — Heknerounble (OpMbI KU3HM M OONUratHele mapasuTsl. CTpOEHHUE MPOCTHIX U
CIIOKHBIX BHPYCOB, PETPOBHUPYCOB, OakrepuodaroB. JKusmuenmnwviti yukn {HK-cooeporcawux
supycos, PHK-cooepaicawux eupycos, bakmepuogazos. Obpammuas mpancKkpunyus, pegepmasda,
unmezpasa.



Bupycuble 3a0oiieBaHus deloBeKa, KHBOTHBIX, pacrenmii. CIIMJ], COVID-19,
COLlMAJIbHBIE U MEAULIMHCKHUE TPOOIEMBI.

Buoungpopmamura: unmezpayus u anaiuz 6oavuux maccusos («bigdatay) cmpykmyphuix
buonoeuyeckux Oaunvlx. Hamomexwnonocuu 6 Ouonocuu u meouyure. Ilpozpammupyemvie
@yuxyuu 6enxkos. Cnocobvi 00cmasKku 1eKapcms.

JleMOHCTpanun

[Toptpetsi: H. K. Konsros, /JI. . UBaHOBCKUIA.

Tabmuuslt wu  cxembl: «buocuHTe3 Oenka», «['‘eHeTHueckuii Kom», <«BHUPYCHI»,
«bakrepuodarn».

[pakTnueckas padora «Co3ganue MOACIU BUPYCay.

Tema 8. ’/KnzHe HHbIH HUKJI K€ TKH

Knerounsiii 1muki, ero mepuoasl u perymauus. Watepdasza u muto3. OcobeHHOCTH
MpolieccoB, MpoTekaronmx B uHTepdase. [loarotoBka kieTku K aeneHuro. [IpecuHTeTndeckuii
(MTOCTMUTOTUYECKHIT), CUHTETUYECKMII M TOCTCUHTETUYECKUN (MIPEMUTOTHYECKUI) MEPHOJIbI
UHTEpQa3bl.

Marpuunbiii  cunte3 JHK — penmkanusa. Ilpunouner  permmkanum — JJHK:
KOMILJIEMEHTApPHOCTh,  IOJYKOHCEPBAaTUBHBIM  CHHTE3, AaHTUIAPAJUIETbHOCTh. MexaHu3m
pemmkannn  JJHK. Xpomocombel. Ctpoenue xpomocoMm. Tenomepsl ©  Tenomepasa.
XpOMOCOMHBIM HAa0Op KIETKM — KapUOTHH. JIMNIOMIHBIA U rarmionHbIi HaOOphl XPOMOCOM.
T'omostornunkie xpomocomsl. [10J10BBIE XPOMOCOMBI.

[enenue wietkn — mMuto3. CTaguu MHUTO3a U MPOUCXOIAIME B HUX Mpouecchl. Tumsl
muto3a. Kapnokunes n nutokunes. buonornueckoe 3HadeHME MUTO3A.

Perynsmuss MUTOTHYECKOTO IUKIA KIETKH. [IporpamMmupyemasi KieTodHas THUOCIb —
aroInTo3.

Knerounoe si1po, XpoMocombl, (hyHKIIMOHANIbHAsI TEHOMUKA. Mexanuzmol npoaughepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugposas kiemrkay — ououngopmamuuecxkue
Mooenu GYHKYUOHUPOBAHUS KILEMKU.

JeMoOHCTpanun

Tabmuupr U cxembl: «KM3HEHHBIM HHKIT KICTKH», «MuTO03», «CTpOCHHE XPOMOCOMY,
«Permmkamus JJTHK».

OOGopynoBaHue: CBETOBOH MHKPOCKON, MHKpoIpernaparsl: «MHTO3 B KIETKaX KOpEIKa
JTyKay.

JlabopaTopHasi padora «/I3yueHre XpoMOCOM Ha FOTOBBIX MHKpPOITpENapaTaxy».

JlaGopaTopnasi padora «Habmogenue MuTO3a B KIETKaX KOHYMKAa KOpelka Jiyka (Ha
TOTOBBIX MUKpPOIIpEnaparax)».

Tema 9. Crpoenne u (p yHKIMH OPraHu3MOB

buonornueckoe  pasHooOpazue  opraHu3MoB.  OIHOKIETOYHBIE,  KOJIOHUAJIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCcoOEHHOCTH CTPOCHHUS U JKU3HEJEATEIIbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJHOKIETOYHbIE TPUObI, OAHOKIETOUHBIE BOJAOPOCIH, Apyrue Npotuctsl. KogoHuaibHbie
OpTaHU3MBl.

BzanMocCBsI3p yacTell MHOTOKIETOYHOI'O OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak equHoe 1enoe. ['omeocras.

Tkanu pacreHuif. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBaTenbHasi, IOKPOBHA,
IPOBOAAIIAS, OCHOBHAs, MexaHudeckass. OCOOEHHOCTH CTpOeHHs, (QyHKIUH U PacIOIOKESHHS
TKaHEW B OpraHax pacTCHUM.

TkaHM KUBOTHBIX M  4YelOBeKa. TuUmbl KUBOTHBIX TKaHEH: AIUTEIUANIbHAS,
COCAMHUTENbHAS, MbIIICYHAsA, HepBHAs. OCOOCHHOCTH CTpOCHHS, (QYHKUHMH M PacloJIOKEHUs
TKaHEel B OpraHax >KMBOTHBIX U YEJIOBEKa.

Oprasbl. BereraTuBHbIE M T€éHEpaTUBHBIE OpraHbl pacTeHU. OpraHbl ¥ CUCTEMbI OPIaHOB
KUBOTHBIX U uesnoBeka. DYHKIIMN OpPraHOB U CHCTEM OPTaHOB.



Onopa Tena opranu3moB. Kapkac pacrenuil. CkeneTbl  OJHOKIECTOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapyXHbIN 1 BHyTpeHHUH ckeneT. CTpOeHue U TUIIBI COETMHEHUS
KOCTEH.

JBukeHue oOpraHu3MoB. JIBM)K€HHE OJHOKIETOYHBIX OpraHU3MOB: aMEOOMIIHOE,
JKIYTUKOBOE, PECHHUYHOE. JIBUKEHHE MHOIOKIECTOYHBIX PACTCHUN: TPONU3MBI U HACTHU.
JIBM>keHHEe MHOTOKIIETOYHBIX )KMBOTHBIX M U€JIOBEKa: MblleuHas cucrema. Peduiekc. CkeneTHbie
MBILIIBI U UX padoTa.

IIntanue opraHusMoB. [loromeHue BOABI, YIIIEKUCIOIO ra3a U MUHEPAIBHBIX BEILECTB
pactenusmu. llutanume XUBOTHBIX. BHYTpHIOJIIOCTHOE M BHYTPHUKIECTOYHOE IHUIIECBAPEHHUE.
[InTanue MO3BOHOYHBIX XUBOTHBIX. OTHENBI NMUILEBAPUTEIBHOIO Tpakra. [InmeBapuTenbHbIe
skenessl. [InmeBapuTenbHas cucTeMa 4eIoBeKa.

Hpixanue opranu3moB. Jlpixanue pacrenuii. Jpixanue »xuBoTHBIX. Juddysus ra3oB uepes
noBepxHOCTh KieTku. KoxHoe npixaHue. [IpixaTenbHas moBepxHocThb. XKabepHoe M NEroyHoe
JbIXaHHuEe. JIpIXaHME I103BOHOYHBIX >KMBOTHBIX W YEJIOBEKa. ODBOJIIOIIMOHHOE YCJIOXHEHUE
CTPOEHHMS JIETKUX IT03BOHOYHBIX JKMBOTHBIX. /JlpIXxaTenbHass cucrema 4yenoBeka. MexaHHW3M
BEHTUJISILIMM JIETKUX Y TITULl U MIIEKOTTUTatonMX. Perynsnus npixanus. JlpixareabHble 00BEMBI.

TpaHcropT BELIECTB Y OpPraHM3MOB. TpPaHCHOPTHBIE CHCTEMBI pacTeHuil. TpaHcmopT
BEIIECTB Y JKUBOTHBIX. KpoBeHocHas cucrema u €€ opranel. KpoBeHOcHas cucrema
IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue, KpOBEHOCHbIE coCynbl M KpoBb. Kpyru
KpOBOOOpaIleHUsl.  DBOJIOIMOHHBIE  YCIOXKHEHHUS ~ CTPOEHUST  KPOBEHOCHOM  CHCTEMBI
II03BOHOYHBIX )KUBOTHBIX. PaboTa cepala u e€ peryisuus.

Beigenenue 'y opraHusMoB. BeineneHue y pacreHuid. BeiaeneHue 'y KMBOTHBIX.
CokparutensHbple Bakyoau. Opranbl BbiaeneHus. @PuiupTpauus, cekpeuuss U oOpaTHOe
BCAChIBAHME KaK MEXaHU3Mbl pabOThl OPraHoB BbleneHUs. CBsA3b MOJIOCTU TeJla C KPOBEHOCHOMH
U BBIJCIUTEIBHON CHCTEMaMU. BbplieneHue y MO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. llouku.
Crtpoenue u gpyHkmoHupoBanue HeppoHa. OOpazoBaHHUE MOUYH y UEIOBEKA.

3anmTa y OpraHu3MOB. 3alyTa y OJHOKIETOYHBIX opraHu3moB. Cropsl Oakrepuil u
LACTHl IPOCTENNMX. 3alMTa Y MHOTOKIETOUHBbIX pacTeHui. Kyrukyna. Cpencrsa naccuBHOM U
XUMHYECKOHN 3anmThl. OUTOHIIUIEI.

3anmTa y MHOTOKIETOYHBIX )KUBOTHBIX. [[OKpOBBI M HX MPOU3BOAHBIE. 3alMTa OPraHU3Ma
or Oomne3nell. MMMmyHHas cucrema yenmoBeka. KIIETOUHBIH M TYMOpPalIbHBIH WMMYHHTET.
Bpoxnaéuublii u  npuoOpeTéHHBIA  cnenu@uueckuidi UMMyHUTET. Teopuss KIOHAJIBHO-
cenekruBHoro ummynutera (I1. Dpaux, . M. bepuer, C. Tonerasa). BocrianurenbHble OTBETHI
opranu3MoB. Posib BpoxkIEHHOTO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHU .

PasgpaxxuMocTe M peryasuus y OpraiusMoB. PasgpaXumocTb y OJHOKIETOYHBIX
opranusmoB. Takcucel. PazgpaxuMocTs U peryisauus y pacreHui. PocToBble BelecTBa U UX
3HA4YCHUE.

HepBHas cucrema u peduiekropHas perymsiuus y XUBOTHbIX. HepBHas cucrema u eé
OTJIENbl. DBOJIIOLIMOHHOE YCIOKHEHHME CTPOCHHUS HEPBHOM CHCTEMBI y XUBOTHBIX. OTHENbI
TOJIOBHOTO MO3ra IMO3BOHOYHBIX >KUBOTHBIX. Peduiekc m pedmexropHas myra. be3ycioBHble H
YCIIOBHBIE PeUICKCHI.

I'yMopanbHast perynsuus ¥ SHIOKPHUHHAs CUCTEMA JKUBOTHBIX M dYenoBeka. JKenessl
OHJOKPUHHOM CHCTEMBl M HMX TOPMOHBI. JleliCTBHME TOpMOHOB. B3amMOCBsI3b HEpPBHOU M
SHJOKPUHHOM cucTeM. [‘unoranamo-runodusapHas cucrema.

JleMOHCTpanun

Ioptper: N. I1. I1aBnos.

Tabmuupel U cxembl: «OAHOKIETOYHBIE BOAOPOCIN», «MHOTIOKIETOUHBIE BOJOPOCIHY,
«bakrepun», «Ipocreiinme», «OpraHbl LBETKOBBIX pacTeHHi», «CHCTEMBl OpraHoB
IIO3BOHOYHBIX JKMBOTHBIX», «BHyIpeHHee CTpoeHHe HacekoMblx», «[kaHM pacTeHu»,
«KopHeBble cucreMbl», «CtpoeHue crebns», «CTpoeHHe JUCTOBOH MIacTUHKUY», «TkaHu
KUBOTHBIX», «Ckener dyenoBekay, «lIumeBaputensHas cucrema», «KpoBeHOCHas cuctemay,



«/IpixatenpHass  cuctema», «HepBHas  cucrema», «Koxka», «MpllleuHas cHUCTEMay,
«BblaenurenpHas cuctemMay, «HAOKpUHHAs cuctema», «CTpoeHue MbIIILIbD, «IMMyHUTET»,
«Ku1eyHonosocTHbIe», «CxemMa NUTaHUs pacTeHUui», «KpOBEHOCHBIE CHCTEMBI IT0O3BOHOYHBIX
KUBOTHBIX», «CTpoeHHEe TUIpbD, «CTpOCHHE NIaHapum», «BHyTpeHHee CTpOEHHUE J0KJIEBOTO
yepBsi», «HepBHas cucrema peiO», «HepBHas cucrema srymku», «HepBHas cucrema
npecMmblkatonmxcs», «HepBHas cucrema ntuiy, «HepBHas cucTeMa MIIEKOMHUTAIOLIMX,
«HepBHas cuctema yenoBeka», «Peduiekcy.

OO6opynoBaHue: CBETOBOM MMKPOCKOI, MUKPOIIpenaparbl OJHOKIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEeH, paKOBUHBI MOJUTIOCKOB, KOJUIEKLIMM HACEKOMBIX, UTVIOKOXKHX, KUBbIE
SK3EeMIUISIpbl KOMHATHBIX PACTEHUM, TepOapuul pacTeHHIl pa3HbIX OTAENIOB, BIaKHbBIE IpernapaThl
KUBOTHBIX, CKEJICThI TO3BOHOYHBIX, KOJUIEKI[MN OECII03BOHOYHBIX KHUBOTHBIX, CKEJIET YeJIOBEKa,
o0opynoBaHuEe s JIEMOHCTpAlMd IOYBEHHOTO M BO3JYIIHOTO IUTaHUS PpacCTeHUH,
pacuienjeHuss KpaxMaina u OenkoB Toj JAedcTBHEM (epMEHTOB, 00OpyaoBaHUE s
JEMOHCTpPAILIMU OIBITOB 110 U3MEPEHMIO KU3HEHHON EMKOCTH JIETKMX, MEXaHU3Ma JIbIXaTEIbHbBIX
JBUKEHUM, MOJIETTH TOJIOBHOTO MO3Ta PAa3UYHBIX )KUBOTHBIX.

JlabopaTopHasi padora «/I3yueHre TkaHel pacTEeHUI.

JlabopaTopnasi padora «/I3ydeHne TkaHeW )KUBOTHBIX.

JladopaTopnasi pa6ora «/I3ydeHre OopraHoB IBETKOBOTO PACTEHUS.

Tema 10. PazmHokeHHe U pa3BUTHE OPraHN3MOB

®opmbl pa3MHOKEHHSI OPraHU3MOB: Oecroioe (BKII0Yas BETeTaTUBHOE) U MOJIOBOE. Bribl
0ecI010ro pa3MHOKEHUS: TOYKOBaHHE, CIOPY/ISALUS, (parMeHTalusl, KIOHUPOBAHHE.

[lonmoBoe pasmuoxxkenue. IlonoBbie kieTku, unaum ramersl. Meio3. Craauum Meiosa.
[loBenenne xpomocoM B menose. KpoccuHrosep. bronormyeckuil CMbICI MeHO3a U I1OJIOBOIO
npoiecca. Meio3 1 ero MecTo B JKU3HEHHOM LIMKJIE OPraHHU3MOB.

IlpenzaponpieBoe  pazButhe. ['ameroreHe3 y KUBOTHBIX. IlomoBble  kenesbl.
OOpazoBaHue W pa3BUTHUE MOJOBBIX KIEeTOK. CriepmaroreHe3 u ooreHe3. CTpoeHHE MOJOBBIX
KJIETOK.

OnnonoTBOpeHne M 3MOPUOHAIBHOE PAa3BUTHE XUBOTHBIX. CIIOCOOBI OIIOAOTBOPEHUS:
HapyXHoOe, BHyTpeHHee. [lapTeHorenes.

WnauBuyanbHOe pa3BUTHE OPTaHM3MOB (OHTOTEHE3). DMOPHOJIOTUS — HayKa O Pa3BUTHU
opranusMoB. Mopgozcenes — 00na u3 2nasHvlx npobrem smopuonozuu. Konyenyus mopgozernos
u mooenu mopgozeneza. Ctaaguu 3MOpHUOTreHe3a )KUBOTHBIX (Ha puMepe JIrymku ). Ipobnenue.
Tunsl apobneHus. /JJemepmunuposannoe u HedepMuHupogarnHoe opobnenue. bnacmyna, munsi
onacmyn. OcoOEHHOCTH IPOOJICHHUS MIICKONUTAIOUMX. 3apOAbIIIEBbIE JUCTKUA (TacTPYIALU).
3aiaJKka OpraHOB M TKAaHEH M3 3apOJIbIIIEBBIX JIMCTKOB. B3anMHOe BIMSHHE 4YacTeu
pa3BUBAIOLICTOCA  3apojbllia  (AMOpHOHANbHAs MHAYKIUS). 3aKiajgka IUlaHa CTPOeHUs
JKUBOTHOTO  KaK pe3yJbTaT HEpapXU4YeCKMX B3aUMOJCHCTBUM TeHOB. BnusHue Ha
SMOPHOHATBHOE PA3BUTHE PA3TUYHBIX (JAKTOPOB OKPYXKAIOIICH CPEIbl.

Poct u pasButue xuBOTHBIX. [locTamMOpuonaneHblii mepuoa. IlpsiMoe u HempsiMoe
passutue. Pa3Bute c meramopdo3oMm y OECHO3BOHOYHBIX W TO3BOHOYHBIX JKHBOTHBIX.
buonornueckoe 3HaueHUE MPSAMOTO M HENPSIMOIO Pa3BUTHUS, UX PACHPOCTPAaHEHHUE B MPHUPOJIE.
Tunel pocra >KUBOTHBIX. DaKTOpPbl pEryIsllMU POCTAa JKUBOTHBIX M uyenoBeka. Craauu
NOCTAMOPHUOHAJIBHOTO Pa3BUTHUS y KUBOTHBIX U 4yesloBeka. Ilepumoabl OHTOreHesa 4eloBEKa.
CrapeHue U cMepTh Kak OMOJIOTHYECKHE MPOLIECCHI.

PasmHoxxenne u pa3ButHe pacteHuil. ['amerodut m crmopodut. Meio3 B KU3HEHHOM
nukie pacteHuir. OOpa3oBaHue cHop B TMpollecce Meio3a. ['ameroreHe3 y pacTeHH.
OmnogoTBOpeHNE M pa3BUTUE PACTUTENIBHBIX OpPraHW3MOB. J[BOIHOE OIIOAOTBOPEHHE Y
IIBETKOBBIX pacTeHuil. OOpazoBaHue U pPa3BUTUE CEMEHH.

MexaHu3MBbl Peryasuu OHTOTeHEe3a y paCTeHUH U KUBOTHBIX.

JdemMoHcTpanuu

IToptpetsr: C. I'. Hapaumn, X. [lneman.



Tabmuubl U cxembl: «BereraTuBHOe pa3MHOKeHHE», « UMbl OECIONIOro pa3MHOKEHUSD,
«Pa3MHOXKEHHME  XJIAMHJIOMOHAIbD», «Pa3MHOXKEHHME OBIVIEHBI», «Pa3MHOXXEHHE THMIPBI»,
«Meiioz», «Xpomocombl», «l'amerorenes», «CTpoeHHE SHLEKIETKM U CIIEpPMATO30UIa»,
«OCHOBHBIE cTamuu OHTOreHeszay, «lIpsimoe w HempsMoe pa3BuTHE», «Pa3BUTHE MaKCKOTO
Kyka», «PazBuTHe capaHun», «Pa3sBuTHe JATYIIKN», «/[BOMHOE OIJIOJOTBOPEHUE Y LIBETKOBBIX
pacteHui», «CTpoeHUEe CEMSH OJHOJOJIbHBIX U JABYAOJBHBIX pACTEHUI», «OKU3HEHHBIH LHMKI
MOpPCKOM  KanmycTbl», <«JKM3HEHHBI ULHMKI MXa», <« KHW3HEHHBII ULHUKI [anopOTHUKAY,
«OKM3HEHHBIN LIUKII COCHBI».

OOGopynoBaHue: CBETOBOW MUKPOCKOII, MUKPOIIpENapaThl AHLIEKIETOK U CIIEpMaTO30U 0B,
Mozenb « MK pa3BUTHS JIATYLIKA .

Jlabopatopnas pabdora «I3yueHue CTpOEHHUs MOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

IIpakTHyeckass padora «BblsBlI€HUE NPHU3HAKOB CXOJCTBA 3apOJbIINIEH MO3BOHOYHBIX
KUBOTHBIX).

JladopaTopuasi padora «CTpoeHHE OPraHOB Pa3MHOKEHHUS BBICIIX PACTEHUM.

Tema 11. I'eHeTHKA — HAyKa 0 HACJIEICTBEHHOCTH U H3MEHYHBOCTH OPraHM3MOB

Hcropusi CTaHOBJIEHUS M pa3BUTHUS T'eHETUKU Kak Hayku. Paboter I. Mengens, I'. ne
O®puza, T. Moprana. Ponbp oredyecTBeHHBIX Y4E€HBIX B pa3BUTUM TeHeTuku. Pabdorer H. K.
Konbuosa, H. Y. BaBunosa, A. H. benozepckoro, I'. . Kapneuenko, 1O0. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATHS U CUMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI, aJJIEIbHBIE
TE€Hbl, AJNbTEPHATUBHBIE IPU3HAKA, JOMHUHAHTHBI M PpELECCUBHBIM NPHU3HAK, TOMO3UIOTA,
TeTepO3UroTa, YHCTas JUHUS, THOPHAbI, TeHOTHH, (eHoTuIl. OCHOBHBIE METOJIbI TCHETHKH:
ruOpUAO0IOTHYECKUH, ITUTOJIOTUYECKUM, MOJIEKYIISIPHO -TeHETUYECKUH.

JleMoOHCTpanun

[Toptpetsi: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Koasuos, H. . BaBunos, A. H.
benosepckuii, I'. J[. Kaprieuenko, 0. A. ®dunumuenko, H. B. Tumodees - PecoBckuii.

Tabmuie! U cxeMbl: «MeToJIbl TeHETUKIY, «CXeMbl CKpEIMBaHUSD.

JladopaTopHasi padora «/[po3oduna kak 0ObEKT TCHETHYECKUX HCCICTOBAHUI.

Tema 12. 3aK0oHOMEePHOCTH HACJIEACTBEHHOCTH

MounoruOpuanoe ckpeumBanue. IlepBbiii 3akoH MeHnenss — 3akoH exuMHOOOpasus
ruOpuaoB mnepBoro mnokojeHus. [IpaBuno nomuHupoBanus. Bropoit 3akon Mennens — 3akoH
paciieneHus npusHakos. [{uTogornyeckne oCHOBBI MOHOTHOPUIHOTO CKpenmBaHus. ['umoresa
YUCTOTHI FaMeT.

AHanuzupyroniee CKpelMBaHUE. [IpomeXyTOUHBIN ~ XapakTep  HacleIOBaHHUS.
Pacmenienue npru3HakoB Npy HENOJIHOM JOMUHUPOBAHUU.
Jdurubpuanoe ckpeumBanue. Tpetwit 3akoH MeHaenss — 3aKOH HE3aBUCHMOTO

HacJeI0BaHUs MPU3HAKOB. LluTonornueckie OCHOBbI IUTHOPUTHOTO CKPELMBAHUS .

CuermienHoe HacenoBanue mpusHakoB. Paboter T. Moprana. CuemieHHOe HaclieJoBaHue
TeHOB, HAapYIICHUE CLEIJICHUS MEKIy FeHaMU. XpOMOCOMHAs TEOPHs HACJIEICTBEHHOCTH.

I'enetnka mosia. XpOMOCOMHBIM MEXaHHM3M OIpENETIeHUs Moya. AyTOCOMBI M IOJOBBIE
XpOMOCOMBI. ['OMOraMeTHBII M TeTepOramMeTHbIA moJ. ['eHeTuyeckas CTpPyKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HakoB, CIEIIJIEHHBIX C ITOJIOM.

I'enotun kak nenoctHas cucrema. llneloTponus — MHOXECTBEHHOE ACWCTBHUE TI€HA.
MHoxecTBeHHbIN aimenu3M. BzaumojeiicTBue HeaulenbHbIX TeHOB. KoMIeMeHTapHOCTb.
Onucra3s. [lonumepus.

['eHeTyeckuii KOHTPOJb PA3BUTHSL PACTEHUH, MXUBOTHBIX M YEJIOBEKA, a TaKKe
(U3HOTOTHYECKUX TPOIECCOB, TOBEACHUS W KOTHUTUBHBIX (QyHKIUN. [‘eHernueckue
MEXaHU3Mbl CUMOHMOTE€HE3a, MEXaHHU3Mbl B3aUMOJCHCTBUS «XO3IUH — MapasUT» U «XO3IUH —
MUKpOOHOM». ['eHeTHYecKne acreKkThl KOHTPOJIS M U3MEHEHUsl HacleJACTBEHHOW HH(popMaIuU B
IIOKOJICHUSIX KIIETOK ¥ OPTraHU3MOB.



JdeMoHcTpanumn

Iloprpersr: I'. Menaens, T. Mopras.

Tabmuusl u cxemsl: «llepBrlii 1 BTOpoil 3akoHBl Menaens», «ITpetuil 3akoH MeHaens»,
«AHanmu3upyonee ckpeumBanuey, «HenomHoe qoMuHUpOBaHUE», «ClLEMIEHHOE HAclleI0BaHUE
MPU3HAKOB Y Apo30duiibly, « eHeTHKa monay, «Kapuotumn dyenosekay, «Kapruotumn apo30Quis»,
«Kapuotun nTuns, «MHOXKECTBEHHBIN alUIEIU3M», «B3anMOoIeiCTBUE TE€HOB.

OOGopynoBaHue: MOJENb AJsl IEMOHCTPAllUH 3aKOHOB €IMHO00pa3us TMOpHUaI0B MEPBOrO
MOKOJICHUSI U PACILEIJICHUs] MPU3HAKOB, MOJENb Ui JEMOHCTpAlUM 3aKOHA HE3aBUCHMOIO
HACJIEIOBaHUS MPU3HAKOB, MOJAEIb JIJIsl AEMOHCTPALMU CLEIJICHHOTO HACIEIOBAHUS TPU3HAKOB,
CBETOBOI MHUKPOCKOII, MUKpoOIIpenapar: «J{po3odunay.

IIpakTuyeckass padora «3ydeHHe pe3yIbTATOB MOHOTHOPUIHOTO CKPCIIMBAHUS Y
JPO30(HITBDY.

IIpakTuyeckass padora «/3ydyeHue pe3ynbTaTOB TUTUOPUAHOTO CKpEUMBAHUSA Y
JPO30(UITBI».

Tema 13. 3aKoHOMEe PHOCTH M3MEHYUBOCTH

BzaumonelictBue reHotuma u cpeAbl npu GopmMupoBaHuu ¢eHoTtuna. M3mMeHUnBOCTH
npu3HakoB. KauecTBEHHbIE W KOJMYECTBEHHbIC MPU3HAKA. Buabl HW3MEHYMBOCTH:
HEHACJICJICTBEHHAs U HACJIEACTBEHHAs.

Moaudukanronsas U3MEHUYMBOCTh. Poib cpemsl B opMUpPOBAaHUU MOAU(PUKAIIMOHHOMN
u3MeHunBoctyu. Hopma peakuuu npusHaka. BapumanuoHHBIN psa ¥ BapuanuoHHas kpubas (B.
Horanucen). CroiicTBa MO (PUKAITMOHHON N3MEHYMBOCTH.

I'eHoTunuueckass M3MEHYMBOCTb. (CBOMCTBA TE€HOTUIIMYECKOW HW3MEHUYUMBOCTU. Bubl
TCHOTUITHYECKOW U3MEHUYUBOCTH : KOMOMHATHBHASI, MyTaIllIOHHASI.

KomM6nHaTtuBHas M3MeHYMBOCTh. Mel03 U MOJI0BO IMpollecc — OCHOBA KOMOMHATUBHOM
M3MEHUYUBOCTU. POJIb KOMOMHATHBHOW H3MEHYMBOCTH B CO3/IaHUH TEHETUYECKOTO pa3HO0Opa3us
B IIpeieaax OAHOIO BUA.

MyranuoHHass W3MEHYUMBOCTh. BHIbl MyTanuil: T€HHbIE, XPOMOCOMHBIEC, T€HOMHBIE.
CnoHTaHHbBIE U WMHIYIUPOBAHHBIE MYyTalluU. SAepHble W LUTONJIA3MAaTUUYECKUE MYTallHH.
ComaTtnyeckie M MojoBble Myrauuu. [IpyunHBl BOBHUKHOBEHUS MyTaluuil. MyrareHsl U HX
BJIUSIHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTH MYTAallHOHHOTO Mpolecca. 3aKOH TOMOJOTHYECKUX
panoB B HacienactBeHHoW wu3sMmenunBoctd (H.M. BaBunoB). BuesnepHas uW3MEHUYMBOCTH U
HAaCJIEACTBEHHOCTb.

Onueenemuxa U 5NUCEHOMUKA, PONb SNUSEHEMUYEeCKUX Gakmopos 8 HAcCIed08aHuu U
UBMEHYUBOCTNU (PeHOMUNUYECKUX NPUSHAKOS8 ) OP2AHUIMOS.

JdeMoHcTpanumn

Ioptpetst: I'. ne ®pus, B. Horanncen, H. 1. BaBuios.

Tabmuupbl u cxembl: «Bumbl u3MeHUHUBOCTHY», «MoaudUKalMOHHAS W3MEHYUBOCTHY,
«KoMmOnHaTuBHAasA H3MEHYUBOCTEY, «Meiiosy, «Onnoa0TBOPEHUEY, «"eHeTHUECKIE
3a00NeBaHUS YEIIOBEKaY, «BHUABI MyTaInii».

OOopynoBaHue: XUBbIE M TepOapHbIE JK3EMIUISPHl KOMHATHBIX PAcCTeHHH, PUCYHKU
(doTorpadmm) KUBOTHBIX C pa3TUUYHBIMU BUJIaMHA U3MEHYHUBOCTH.

JlaGopatopnass  padora «ccnemoBaHWe — 3aKOHOMEpPHOCTEH  MOIU(UKAIIMOHHOM
M3MEHUYNBOCTH. [locTpoeHne BaprallHOHHOTO PSAa U BAPUALIMOHHON KPUBO.

IIpakTHyeckas padora «Myranuu y 1po30¢uisl (Ha TOTOBBIX MUKpOIIpernapaTax).

Tema 14. 'eHeTHKA YeJI0OBEKa

Kapunorun demoBeka. MexnyHapoaHas nporpaMMa HCCIECJOBAaHHUS T€HOMa YeEJIOBEKA.
MeTtoapl U3yueHUs] TEHETUKU YEJIOBEKA: TeHEANOTHYECKUil, OMM3HEIOBBIM, ITUTOTCHETUUYECKUH,
MNONYIAUOHHO-CTaTUCTUYECKUM, MOJIEKYIsIpHO-TeHeThuueckuii. CoBpeMeHHOE omnpeesieHue
TE€HOTHIIA: TOJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUII MPOBAHUE, B TOM yuciie ¢ momoupto [THP-
ananu3a. HacneacteenHsie 3a00eBaHus YyelloBeKa. [ eHHbIE 1 XpOMOCOMHBIE OO0JIE3HH YeIOBeKa.
bone3snu ¢ HacieACTBEHHOW MNpenpacnoioKEHHOCThI0. 3HAYCHUE MEAUIIMHCKOM TeHETHUKU B



NpEeNIOTBPAIlCHUH M JICUEHUHM TE€HEeTHYeCcKUX 3abosieBaHUN uenoBeka. MennKo-reHeTHYecKoe
KOHCynbTHUpoBaHUE. CTBOJIOBbIE KIETKU. [IOHATHE (T€HETHYECKOTO Ipy3a». DTUUECKHE ACIIEKThI
UCCIIeIOBAaHUN B 00JIACTH PEAKTHPOBAHUS TCHOMA M CTBOJIOBBIX KIIETOK.

I'enernueckue (akTOpbl MOBBIMIEHHONW UYyBCTBUTEIBHOCTH YeJOBEKa K (DM3MYECKOMY U
XAMUYECKOMY 3arps3HEHUI0 OKpYXKawlel cpeapl. ['eHeTndeckas MpeapacnoioKeHHOCTh
YeJIOBEKa K MaTOJOTHSIM.

JdeMoHcTpanumn

Tabmuusl u cxembl: «Kapuotun denoBekay, «MeTOAbl M3y4eHHUS TEHETUKU YETOBEKay,
«"eHeTnyeckre 3a00JI€BaHUS YETIOBEKAY.

IpakTnueckas padora «CoCTaBJICHHUE U aHATIU3 POJIOCTIOBHOMN».

Tema 15. CeJiekuusi OpraHu3sMoB

JomecTukanuss U celekius. 3apokKICHHE CeJeKIMu W JoMecThkanuu. Yuenue H. .
BaBunona o LlenTpax mpoucxXoXIeHUs 1 MHOT00Opa3us KyJIbTYpHBIX pacTeHui. Pomb cenexiuu
B CO3JaHUM COPTOB pAacTeHUH U mnopoja KUBOTHbIX. CopT, mnopona, mIramm. 3aKoH
TOMOJIOTUYECKUX PAIOB B HacleAcTBeHHOW n3MeHunBocTH H. V. BaBunoBa, ero 3Hauenue st
CENIEKIIMOHHOM paboTHl.

Mertozp! cenekmoHHOM paboThl. MIcKycCTBEHHBIN OTOOP: MACCOBBIM U MHAWBU TyaJIbHbIN.
DTanbl KOMOWHAIMOHHOW cenekuuu. VcnbiTanue mpou3BoauTenel mo moromMcTBy. OTOOp 1O
TEHOTHUITY C TTOMOIIBIO OLEHKH (DeHOTHUIIA ITOTOMCTBA M OTOOP MO TEHOTHUITY C ITOMOIIBIO aHATH3a
JHK.

HckycCTBEHHBIM MyTareHe3 Kak METOJA CEJIEKIIMOHHOW paboThl. PaauanuoHHBIN H
XAMUYECKHI MyTareHe3 KaK WCTOYHMK MYTallMi y KyIbTypHBIX (OpM OpraHus3MoB.
Hcnonb3oBaHHEe TEHOMHOTO pEAAKTHPOBAHUS ¥ METOJNOB pekomOumHaHTHBIX JIHK st
MOJIYYEHUSI UCXOTHOTO MaTepualia Juisl CENEeKIUU.

[lonydyenue monWIIOWIOB. BHyTpuBuUIOBas ruUOpuaAM3anusa. bBIM3KOPOICTBEHHOE
CKpelMBaHue, UM HHOpUAUHT. HepoacTBeHHOE cKpenmBaHue, Wik ayrOpuauHr. ['erepo3uc u
ero npuuuHbl. lcmons3oBanue rerepo3uca B cenekiuu. OTaanéHHas ruOpuaU3aus.
[Ipeononenne Oecniaomus MEXBUIOBBIX THOPUIOB. JIOCTHIKEHMS CENEKIMU pPACTEHUU U
KUBOTHBIX. «3enénas pesonioyusy.

CoxpaHeHHE W M3Y4YEHHE TE€HETHYECKUX PECYPCOB KYyJIbTYPHBIX PAaCTEHUNW UM UX JUKUX
ponuuei Ui CO3MaHMUsl HOBBIX COPTOB U THOPHUJIOB CEITBCKOXO3SIMCTBEHHBIX KYIBTYp. M3yuenue,
coxpanenue u ynpasieHue 2eHemudecCKUMU pecypcamu CenbCKOX 03AUCHBEHHbIX U NPOMbBICIO08bIX
JHCUBOMHDBIX 8 YeNAX YIYYULeHUs CYWeCBYIOWUX U CO30AHUS HOBbIX NOPOO, IUHUL U KPOCCO8, 8
MOM Yucie ¢ NPUMEHEeHUEM COBPEMEHHBIX MeMO008 HAYYHbIX UCCIe008aHUl, Nepedosblx uoeli u
NepCneKmuBHbIX mexHOA02Ul.

JleMOHCTpanun

Iloprpersi: H. . Basunos, 1. B. Muuypun, I'. /I. Kapneuenko, II. I1. JIykesnenxo, b. JI.
Acraypos, H. bopioyr, /I. K. benses.

Tabmuusl u cxembl: «[{eHTpBI MPOUCXOXKACHHUS U MHOTOOOpa3usi KyAbTYPHBIX PACTEHUI»,
«3aKOH TOMOJIOTUYECKUX PSIOB B HACIEICTBEHHON HW3MEHUYMBOCTH», «METOIbI CEJIECKIIHNY,
«Otnanéunas rubpuauzanusy», «MyrareHesy.

JlabopaTopuass padora «/3ydeHue COpTOB KYJIbTYPHBIX PACTEHHH U MOPOA JTOMAIIHUX
YKUBOTHBIX.

JlaGopaTopnasi padora «/3ydeHre METOJ0B CEJICKIIUU PACTCHUI».

IIpakTHyeckas padora «lIpuBUBKa pacTeHUI».

IKekypeust «OCHOBHBIE METOJbI U JIOCTUIKEHUSI CENEKUUH PAacTeHUN U JKUBOTHBIX (Ha
CEJICKIMOHHYIO CTaHIIUIO, TUJIEMEHHYIO (pepMy, COPTOHMCHBITATEIbHBIA y4aCTOK, B TEILINYHOE
XO3SICTBO, B Ta0OPATOPUIO arpOYHUBEPCUTETA UIIK HAYIHOTO IEHTPA)».

Tema 16. BuoTeXHOJI0TUSI ¥ CHHTEeTHYECKasA OMOJIOTUS

OOBeKThI, HMCHOJIbB3yeMble B OWOTEXHOJOTHHM, — KIETOYHbIE M TKAHEBBIE KYIBTYPHI,
MHUKpPOOPTaHU3MbI, HX XapaKTepucCTUKa. TpaauiimoHHass OHOTEXHOJOTUS: XieOomeueHue,



MOJTY4YCHHE KUCIOMOJIOYHBIX POYKTOB, BUHOIENNE. MukpooOuomornyeckuii cuaTe3. OOBEeKThI
MUKpOOHOIOTHYecKuX TexHonorui. [Ipons3BoacTBo 6enka, aMAHOKUCIOT U BUTAMHHOB.

Coznanue TEXHOJIOTMM M MHCTPYMEHTOB  LIEJICHAIIPaBICHHOIO  WU3MEHEHUS U
KOHCTPYMPOBAHHUSI TEHOMOB C LIEJIBIO MTOJYYEHHSI OPraHU3MOB M UX KOMIIOHEHTOB, COAEPKAIMX
HE BCTpeyaronpecs B Npupoie OMOCUHTETHYECKUE MTYTH.

Knerounas uHxeHepus. MeTonbl KyabTypbl KIETOK M TKaHEH PACTEHUN M JKMBOTHBIX.
Kpuobanku. Comaruueckass ruOpuausanus U comMaTudeckuid smOpuorenes. lcmonb3oBanue
rariouJI0B B CEJIEKUMU pacTeHuil. [lomyuenue moHoknoHanbHuiX anmumen. Mcnonvzosanue
MOHOKIOHANLHBIX U NOIUKTIOHANbHLIX anmumen 6 meouyune. VICKyCCTBEHHOE OILIOI0TBOPEHHUE.
PekoHCTpykIMsl SMLEKIETOK M KIOHMPOBAaHUWE KUBOTHBIX. MeTOH TpaHCIJIAHTAaUHWU sAep
KIETOK. Texunonocuu 0300posieHuss, KyIbMUSUPOBAHUL U MUKPOKIOHANLHO20 PASMHONCEHUS]
CeNbCKOX O3UCMBEHHBIX KYIbIMYP.

XpoMOcOMHasl U TeHHas UHKeHepus. VICKyCCTBEHHBIN CHUHTE3 IeHa U KOHCTPYHPOBAaHUE
pexkomOunantHeix JAHK. Coszoanue mpanceennvix opeanuzmos. JIOCTHKEHUS M TEPCIEKTUBBI
XpOMOCOMHON W TeHHOM HWH)XEHEpUHU. OKOJOTMYECKMEe M HTHYECKUE MpoOIeMbl TEHHOM
WH)KEHEPUH.

Menuuuackue ouotexnonoruu. [loctrenomHas mudposas meaumuua. [IP- qmarnocruka.
MeTabom0oMHBIN aHaN3, TCHOIEHTPUUECKUN aHAJIN3 TTPOTEOMa YEJTOBEKA SISl OIEHKH COCTOSHUS
€ro 3I0poBbs. lcmomb3oBaHHWE CTBOJOBBIX KJIETOK. TapretHas Tepanus paka. 3D-
OuomHXeHepusi s pa3paboTku  (yHIAMEHTAIBHBIX OCHOB MEIMIHUHCKAX TEXHOJIOTHH,
CO3/IaHUsI KOMIUJICKCHBIX TKaHEW COYeTaHWEM TEXHOJOTUM TPEXMEPHOTro OWONMPUHTHUHTA H
ckaddonHTa A pelieHHs 3a1a9 MePCOHATU3NPOBAHHON METUIIUHBI.

CoznaHnue BEKTOPHBIX BAaKIUH C II€JIbl0 OOECeuYeHUs] KOMOMHUPOBAHHOM 3allTHI OT
Bo3OymutTeneit OPBU, ycraHoBieHHe MOJEKYISPHBIX MexaHU3MOB (yHkiimonupoBanus PHK-
COJIEpIKaIMX BUPYCOB, BBI3BIBAIOIIMX 0CO0O0 OMACHBIEC 3a00JI€BaHUS YEIOBEKA U )KUBOTHBIX.

JleMoOHCTpanun

Tabmuusl u  cxembl: «/cmonp30BaHME  MHUKPOOPTAaHM3MOB B MPOMBIIUIEHHOM
MpOU3BOJICTBEY, «KieTouHas uHxeHepus», «[ eHHas HHKEHEepHUs».

JladopaTopnasi padora «/3ydeHre 0OBEKTOB OMOTEXHOIOTUN.

IpakTnueckas padora «llosmydeHue MOJIOYHOKUCIBIX MTPOTYKTOBY.

IKeKypeust «bUOTEXHOJIOIUS — BaKHEWIIAsl TPOM3BOUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTUUECKOE TTPOU3BOJICTBO).

11 KJIACC

Tema 1. 3apoxieHue U pa3BUTHE IBOJIOLNMOHHBIX NpeCTABJIeHHIl B 0HOJI0THHI

OpomonnonHas teopus Y. lapsuna. [Ipeanoceiku BO3HUKHOBEHUA JapBUHKU3MA. JKU3Hb
U Hay4dHas JaesaTesbHoCTh Y. JlapBuHa.

JBwxynme cuibl 3Boimonuu BuaoB 1o Y. JlapBuHy (BbICOKass HWHTEHCHUBHOCTb
Pa3MHOXKEHHSI OpraHM3MOB, HACJIEJICTBEHHAasT HM3MEHUYMBOCTb, OOppOa 3a CyIIECTBOBAaHUE,
€CTECTBEHHBIN U HCKYCCTBEHHBII 0TOOD).

Odopmnenue cuaTeTHyeckoi Teopun sBomonnu (CTI). HeliTpanbHas Teopust HBOIOLUH.
CoBpemeHHas HBOJIIOLIMOHHAs OMONIOTUs. 3HAYEHHE BOMIIOLIMOHHON Teopuu B (OpMUPOBAHUU
€CTECTBEHHO-HAayYHOW KapTHUHBI MUPA.

JleMoOHCTpanun

[Toptpertsi: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kiosbe, Y.
Hapsun, C. C. YerBepukos, W. U. lmanerayszen, k. Xonzaeitn, . K. benses.

Tabmuusl u cxembl: «Cuctema xxupoi npuponsl (mo K. Jlunuero)y, «JlectHuia xuBbIX
cymects  (no Jlamapky)», «MexaHu3M (QOpMHUpPOBaAHHMS MPUCHOCOOICHUM Yy pacTeHUd u
*KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyra nyremectsus Y. Jlapsuna», «Haxogxu Y.
HapBunay, «@Popmbl 00pbOBI 3a cymecTBoBaHUE», «llopoasr TomyOei», «MHoroobpasue



KYJIBTYPHBIX (OpM KamycTbl», «Ilopoabl TOMalHUX XKUBOTHBIX», «CxeMa 0Opa3oBaHMsI HOBBIX
BusoB (mo Y. JlapBuny)», «Cxema COOTHOLICHUS ABMKYLIIMX CHJI 3BOOLMN», «OCHOBHbBIE
IIOJIOKEHUS] CHHTETUUECKOW TEOPUH IBOJIIOLIHI.

Tema 2. MuKpPO3BOJIIOIUSA U €€ pe3yJbTaThI

Ilonynsanus kak 3JaeMeHTapHas eAuHuLa 3BoMoUUU. COBpPEMEHHBIE METOJbl OLICHKH
TEHETHYECKOTO Pa3HOOOpasus U CTPYKTYPHI MONymsuid. Mi3MeHeHe reHo(oHIa MOMYIISIUN KaK
3JIEMEHTapHOE SBOJIOIIMOHHOE SBJIEHME. 3aKOH IeHeTHueckoro paBHoBecus JIx. Xapau, B.
BaiinGepra.

OneMeHTapHble (AKTOPbl (ABUXKYIIME CUJIBI) SBOJIOLNMHM. MyTalMOHHBIM Mpolecc.
KomOunartuBHass u3MeH4uHMBOCThb. [lpeii) reHoB — ciydyailHble HEHaIlpaBJIEHHbIE H3MEHEHMS
yacToT auieneid B momymsauusx. O¢ddekr ocHoBarens. Ighgexkm OymuviiouHO20 20pIbIUIKA.
CHudicenue eeHemuueckoco pasHooopasus: npudunsbl u cieocmeus. llpossnenue s¢hghexma
opetigha ecenos 6 Ooabwiux u Mmaaelx nonyaayusx. Murpamuu. V3onsmus TOmymsIuin:
reorpaduyieckast (IpoCTpaHCTBEHHAs ), Onoornueckast (penpoayKTUBHAs).

EcrectBeHHbIll 0TOOp — HampaBistonmii ¢akrop 3Bomonuu. POpMbl €CTECTBEHHOTO
oTOOpa: IBMXKYIMH, CTaOMJIM3UPYIOIMM, paspbiBaroumil (Iu3pynTuBHBINA). [lomoBoi oTOOp.
Bo3HuKHOBEHME U 3BOJIIOLIMS COL[MATIBHOTO OBEACHUS JKUBOTHBIX.

[IpucrnocoOneHHOCTh OpPraHU3MOB Kak pe3yJbTaT MHKPOIBOMIONUU. Bo3HHKHOBEHUE
IpHUCIIOcOONIeHUH Yy opranu3MoB. ApoMop¢o3sl U uauoagantanuu. [Ipumeps! npucrnocobaeHni
y OpraHusMoB: Mopdonorudeckue, (U3MOIOTHYECKHE, OWOXMMHYECKHE, MOBEACHYECKHUE.
OTHOCHUTENBHOCTb IPUCITOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepum u crpykrypa. BumooOpaszoBaHue Kak pe3ylbTaT MHKPOIBOJIOLHH.
WMzonmsauust — wioueBodt Qaxrop BupooOpazoBanus. Ilyrm u crmocoObl BuI000pa3oBaHUSL:
ajutonarpuueckoe  (reorpaduveckoe), CHUMIIATPUUYECKOE  (IKOJIOTHYECKOE), «MIHOBEHHOEC»
(monuron u3anus, rubpuauzanus). JIuTensHOCTh S3BOMIOIMOHHBIX MPOIIECCOB.

Mexanu3mbl GOpMHUPOBAHUS OMOJIOTUYECKOTO Pa3HOOOpa3us.

Pone 3BomonmoHHOW OuomorMM B pa3pabOTKe HaydHBIX METOJOB COXpaHEHHs
O6uopasHooOpaszus. MUKPOIBOJIOLUHKS M KOIBOJNIOLMS IMapasUTOB W HX XO35€B. MeXaHH3MbI
dopMupoBaHUs YCTOWYUBOCTH K aHTHOMOTHKAM U CI1OCOOBI OOpHOBI C HEM.

JdeMoHcTpanun

IToptpetsi: C. C. YerBepukos, 3. Maiip.

Tabnuusl u cxembl: «MyTallMOHHAs U3MEHUYUBOCTEY, «[lomynainoHHast CTPYKTypa BUIA»,
«Cxema mposiBieHUs 3akoHa Xapau—BaiiHOepra», «/IBuxkynme CHIIBI  3BOJIOLIMNY,
«OKOJIOTHYECKAsE M3O0JAIMS TONMYIALIUNA CceBaHCKOW openny, «leorpaduueckas H30IAUA
JMCTBEHHUIIbl CHOMPCKOM M JIMCTBEHHHUIIBI 1aypCKoi», «llomynsinoHHbI€ BOJIHBI YHUCIEHHOCTH
XUIIHUKOB U KepTB», «Cxema JeHCTBUS €CTeCTBEHHOro otOopa», «Dopmbl OOpbrOBI 3a
CYILIECTBOBAHHUE, «MHycTpranbHbIA MEJIAHU3M, «Kusble HCKOITAEMBIE»,
«llokpOoBUTENBCTBEHHAsT OKpacka KHUBOTHBIX», «lIpenynpexparom@s OKpacka >KHBOTHBIX»,
«Duszmnonornueckue agantanuny, «[IpucrnocoOIeHHOCTh OPraHU3MOB U €€ OTHOCHTEIBHOCTDHY,
«Kputepun Buga», «Buabl-nBoiiHuKM», «CTpykTypa BuJa B Ipupone», «Croco0bl
BUJI000pa3oBanus», «l'eorpaduueckoe  BuI0OOpa3oBaHHE TPEX  BUJOB  JIAaHJBILIEH»,
«JKOJIOTHYECKOe BHUA000pazoBaHUE BUJIOB CHHUI», «llomumionasl pacteHuit», «KamycTHO-
peAeyHsbIi TMOpU .

OO6opynoBanue: repbapuu pacTeHH, KOJUIEKIIUM HACEKOMBIX, Yydesna NTHI] U 3Bepel ¢
OpUMepaMy Pa3IMYHbIX MPHUCIOCOOIIEHUHN, Uydena NTHIl U 3BEpell pa3HbIX BUAOB, TepOapuu
pacTeHui 6JU3KKUX BUAOB, 00pa30BaBIIMXCS Pa3IMUHbIMU CIIOCOOAMH.

JlaGopaTopnasi paGoTa «BblsiBiieHHE U3MEHYMBOCTH y 0COOEH OJHOTO BHIaY.

JlaGopaTtopuass pa6ora «lIpucnocobneHUss OpPraHM3MOB W UX OTHOCHTEIbHAs
11e7IeCO00Pa3HOCTHY.

JlaGopaTopnasi padora «CpaBHEHHE BUJIOB 110 MOP(OIOTUYECKOMY KPUTEPHION.

Tema 3. Makpo3BoJionust 4 €€ pe3yabTaThl



MeTtonbl n3ydeHust Makpo3Bosronnu. [laseonronornyeckne MeToabl U3y4eHUs HBOJIOLNH.
Ilepexonnbie GopMbl U PUIIOTEHETUYECKUE PSIJIbI OPTaHU3MOB.

buoreorpaduueckue wmeronsl usydeHus sBomouuu. CpaBHeHue Quiopbl H  (ayHbI
MaTEPUKOB U OCTPOBOB. bruoreorpaduueckne obmactu 3eMiau. Buapi-o5HAEMUKA U PETHKTHI.

OMOpPUOIOTUYECKNE U CPaBHUTENBbHO-MOP(POIOTHUECKUE METObl U3YyYEHHUS HBOJIIOLUH.
['eneTnueckre MexaHU3MbI 3BOJIIOLIMU OHTOI€HE3a M IOSBJICHUS 3BOJIIOLIMOHHBIX HOBILIECTB.
['oMonornuHble U aHAJIOTMYHBIE OpraHbl. PynumeHTapHble Opraibl U aTaBU3Mbl. MOJIEKYJISIPHO -
reHeTHYecKHe, OWOXMMHMYECKME UM  MaTeMaTHYeCKHMe METOAbl M3Y4CHHUS  SBOJIOLMHU.
['omonoruunbie reHbl. COBpEMEHHBIE METO/IbI TOCTPOCHUS PUIOTEHETUUECKUX IEPEBHEB.

XPpOMOCOMHBIE MYTAIlUH U 3BOJIFOLUS TEHOMOB.

OOume 3akoHOMepHOCTH (TpaBWia) d3BoMOUMHU. [lpunyun  cmenvl  QYHKYUIL.
HeoGpartumocTts 3Bomonuu. AnantuHas paauanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOLINH.

JdeMoncTpanumn

IToptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mroiep, 3. I'ekkens.

Tabmuupl 1 cxembl: «DUIOTEHETUYECKAN PSIIT JOMIATN», «APXEONITEPUKCY, «3BEpPO3yObIe
ameps», «Cteronedansl», «PUHHOMUTED), «CeMeHHbIe ManopoTHUKMY», «buoreorpaduueckue
30HBI 3emnmn», «Jlpelid KoHTHHEHTOB», «Pemukrbl», «HauanpHbBIE CTaaUM SMOPUOHAIBHOTO
pa3BUTHS  TO3BOHOYHBIX KUBOTHBIX», <« OMOJOTMYHbIE U  aHAJIOTUYHBIE OpraHbI»,
«PynuMeHTB», «ATaBU3MBI», «XPOMOCOMHBIE Ha0OpHI 4YelIOBEKa M MMMIaH3e», «lJ1aBHBIE
HaIpaBJICHUS 3BOIIONUNY, «OO0IHe 3aKOHOMEPHOCTH IBOJIOLIUNY.

OOopynoBaHue: KOJJIEKIUU, TepOapuu, MYISDKA HCKOMAeMbIX OCTAaTKOB OPraHM3MOB,
MYJISDKM TOMOJIOTUYHBIX, AHAJOTHYHBIX, PYIMMEHTAapHBIX OPraHOB M aTaBU3MOB, KOJUIEKIUH
HAaCEKOMBIX.

Tema 4. IIpoucxo:kaeHue U pa3BUTHE KU3HH Ha 3eMJie

Hayunble rUmore3sl MPOMCXOXKICHHUS XH3HU Ha 3emie. AOHMOreHe3 M MaHCHEPMUS.
JloHayuHble TpeICTaBICHUS O 3apOXKACHUM XU3HU (KpeallMoHU3M). ['mmoresza MoCTOSIHHOTO
CaMO3apOXIACHUS KU3HU U €€ onpoBepkeHue onbiTamu @. Peau, JI. Cnamnanuanu, JI. [actepa.
[poucxoxxaeHne >Xu3HU U aCTPOOUOJIOTHSL.

OcHOBHBIE 3Tarbl HeopraHuueckon 3Bostonuu. [InanerapHas (reosoruyeckas) SBOITIOI UL
XuMuyeckas HBONIONUA. AOHOTEHHBI CHHTE3 OPTraHMYECKUX BEILECTB M3 HEOPTraHMYECKUX.
Onbir C. Mumnepa u I'. IOpu. OOpa3oBanue nonumepoB u3 MoHomepoB. KoanepBaTHas
runoteza A. WM. Omapuna, tumorte3a mepBuuHOro OympoHa Jk. XosnjeiHa, TeHETHYECKas
runoteda . Mémepa. Pu6ozumel (T. Yex) m rumnoresa «wvmpa PHK» V. TunGepra.
dopmupoBaHue MEMOpaH U BOSHUKHOBEHUE ITPOTOKICTKH.

Uctopusa 3emam u Meronasl €€ wu3ydeHus. VickomaeMble OpraHMYeCKHE OCTATKH.
l'eoxponomornss u e€ wmeroapl. OTHOcuTeNbHAasT U aOCONIOTHAs  I€OXPOHOJIOTHSL.
['eoxpoHosiornyeckas IKajga: 30HbI, 3pbl, HEPUOJIbL, SITOXHU.

HauvanpHble sTanbl oprannyeckor 3Bosronuu. llosBieHne U 3BOIIOLMS MEPBBIX KIECTOK.
Oomtonus Metabonu3ma. BosHukHOBeHHE mepBbIX skocucTeM. CoBpeMeHHblE MHUKPOOHBIE
OMOIIEHKM Kak aHaJlor TepBbIX Ha 3emie cooOmecTB. CtpomaTonuTsl. [IpokaproTel u
3YKapHOTBHI.

[IpoucxoxaeHne IYKapuoOT (CUMOMOTEHE3). DBONIOIMOHHOE MPOMCXOXKACHHE BHUPYCOB.
[IpoucxoxxneHne  MHOTIOKIETOYHBIX  OpPraHW3MOB. BO3HUKHOBEHHME  OCHOBHBIX  IpYMI
MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Talbl 3BOJIOIUU BBICHMX pacTeHui. OCHOBHBIE apoMOP(O3bl paCTEHHI.
Beixon pacrenuit Ha cymy. [losBiieHME CHOPOBBIX PACTEHUN W 3aBOCBAHUE HMH CYILIH.
Cemennble pactenus. [IpoucxoxaeHne BETKOBBIX PaCTEHUM.

OcCHOBHBIEC 3Talbl 3BOJIOIUU XKUBOTHOTO Mupa. OCHOBHBIE apoMOpP(O3bl KUBOTHBIX.
Bennackas dayna. KemOpuiickuii B3pbIB — IMOSIBIIEHHE COBPEMEHHBIX TUIOB. [lepBbie Xopa0BbIE
*KUBOTHBIE. J)KU3HB B BoJie. DBOMIOIUSA MO3BOHOYHBIX. [Iporcxoxaenne ampuOnii 1 penTUiInii.



[Ipoucxoxaenne MiIeKonuTaronmx U nTuil. [lpuanun wirodeBoro apomopdosa. OcBoeHne
0€CI03BOHOYHBIMH U MTO3BOHOYHBIMH KUBOTHBIMHU CYIIH.

PazButue xxu3HU Ha 3emiie IO 3paM U MEPUOJIaM: apXeil, MPoTepo30ii, Maneo30i, Me3030M,
KaiiHO30M. OOmmas XapakTepHCTHKAa KIMMaTa M TeOJIOTHUECKUX TporeccoB. [losBienne u
paciBeT XapaKTepPHBIX OPraHU3MOB. YTIE0oOpa30BaHHE: €0 YCIOBUS M BIMSHHE HA Ta30BBIN
cocTtaB aTMocepsl.

MaccoBble BBIMUpPAHUSI — DKOJIOTMUYECKUE KpHU3UChl mpouuioro. IlpuunHbl U ciaeacTBus
MaccoBbIX BhIMUpaHUW. COBpEMEHHBIN SKOJNOTHYECKUU KpHU3uc, ero ocodeHHoctu. [Ipobiema
coxpaHeHus 6uopazHooOpasus Ha 3emie.

CoBpemeHHasi cucTemMa opraHudeckoro mupa. [IpuHIuUNBl K1accupuKanuyu OpraHu3MoB.
OCHOBHBIE CUCTEMATUUECKUE IPYIITHI OPTaHU3MOB.

JleMOHCTpanun

[Toptpersl: ®@. Penu, JI. Cnamnanuanu, JI. ITacrep, . 1. Meunuxkos, A. . Onapun, [[x.
Xonpeiin, I'. Ménnep, C. Muunep, I'. FOpu.

Tabmuuber u cxemsl: «Cxema ombita @. Penny», «Cxema onbita JI. Tlactepa mo u3ydeHuro
caMo3apoxaeHus xku3Huy», «Cxema omnbita C. Munnepa, I'. FOpu», «9Tansl HeopraHudeckoin
aBOJIIOLMMY, «l'€oxXpoHONornyeckas ukana», «HadanpHble 3Tanbl OPraHUYECKON SBOJIFOLMN,
«CxemMa o00pa3zoBaHUsI JYyKapuoT MyréM cuMmOuoreHesa», «CucremMa 3>KUBOW MNPUPOIBI»,
«Ctpoenne  Bupyca», «Apomopdo3sl  pacteHuit», «PuHHOPUTHY, «OIHOKIETOUYHbBIC
BOJIOpPOCIIHY, <« MMHOTOKIETOYHbIE BOJOpOCHny, «Mxu», «llanmopoTHukn», «l'0J10CEMEHHBIE
pacteHus», «OpraHbl IBETKOBBIX pacTeHUil», «(Cxema pa3BUTHUS IKUBOTHOIO MHUPAN,
«Apomopdo3bl  KUBOTHBIX», «lIpocreiinmey, «KumednomonoctHeiey, «llmockue depBm»,
«UICHHUCTOHOTHEY, «PBIOBI», «3eMHOBOIHEICY, «[IpecMbIKaroImecs», «Itune,
«Mnekonutatoume», «Pa3BuTue KM3HM B apxeWckod apey, «Pa3BuTHe KU3HH B
MPOTEPO30MCKOM dpey, «Pa3BUTHE KH3HM B NAJCO030MCKOW dpey, «Pa3BuTHE XKU3HU B
Me3030MCcKOil dpey», «Pa3BuTuMe KU3HM B KallHO30Mckol 3pe», «CoBpeMeHHas cucrema
OPTaHUYECKOTO MUPay.

OOopynoBanue: TepOapu¥ pacTEHUN PazIMYHBIX OT/AETOB, KOJUIEKIIUU HACEKOMBIX,
BJIAKHBIC TIpENapaThl >XKUBOTHBIX, PAKOBHHBI MOJUTFOCKOB, KOJUICKIIMH HTJIOKOXKHX, CKEJIETHI
MO3BOHOYHBIX JKMBOTHBIX, 4Yydela NOTUL M 3BEpei, KOJUIEKIIMH OKAMEHEJIOCTEH, MOJE3HbIX
MCKOMAaEMbIX, MYJISDKM OPTaHMYE€CKUX OCTATKOB OPTaHU3MOB.

Bupryaasnasa jgaGopaTtopHasi padora «MopaenupoBanue onbsiToB Muinepa—tOpu 1o
M3Y4EHUI0 a0MOTEHHOTO CHHTE3a OPTaHMYECKUX COCTMHEHHI B IEPBUYHON aTMochepe.

JlabopaTtopuass pabGora «/I3yueHne u oOnHcaHWE HCKOMAEMBIX OCTATKOB JIPEBHUX
OpPTaHU3MOB.

IlpakTnyeckasa padora «3yueHue ocCOOCHHOCTEH CTPOEHUs pacTEHUH pa3HBIX
OTJZIETIOBY.

IIpakTuuyeckasi padora «I3ydeHrne 0cCoOOEHHOCTEH CTPOEHUSI TO3BOHOYHBIX )KUBOTHBIX.

Tema S. IIpoucxoxaeHue 4e10BE€Ka — AHTPONOIeHE3

Paznensl 1 3anaun aHTpOIIOIOTUU. METOoABbl AHTPOIOJIOTHH.

CraHoBJEHHE TPEACTABICHUNW O MPOUCXOXKICHUU 4YeloBeKa. PennrunosHbie BO33pEHHS.
CoBpeMeHHbIE HayYHbIE TEOPUH.

CxoncTtBO  yenoBeka C  KUBOTHbIMH. (CHUCTEMaTHYeCKOE IIOJIOKEHHWE 4eJlOBeKa.
CBuneTenscTBa CXOACTBA 4YENOBEKA C JKUBOTHBIMU: CPaBHUTEIHHO-MOP(OIOTHUECKHE,
sMOpuoNoTHYecKue, (U3HOIOTO-OMOXUMUYECKHe, TOoBeAeHYeckue. OTINYMS 4YeloBeKa OT
KUBOTHBIX. [IpsAMOXOXKICHNE W KOMIUIEKC CBS3aHHBIX C HUM IMPU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3ra U BTOPOM CUTHAJIBHOW CUCTEMBI.

JBwxynmme  cuibl  (akTopel)  aHTpOIOreHe3a:  OMOJNOTMYECKUWEe,  COIHANIbHEIE.
CooTHollleHnEe OMOJIOTHYECKUX U COLMATIbHBIX (JAKTOPOB B aHTPOIOTEHE3E.

OcHOBHBIE cTauM aHTpororeHesa. PanHue dyenoBexkooOpa3Hbie 00e3bsH bl (IIPOKOHCYIIBI)
Y paHHME MOHTU/Ibl — O0IME IPEIKU YeI0BEKOOOpa3HbIX 00€3bsH U JI0ACH. ABCTPAIOMUTEKH —



JIBYHOTHE TpeaKu ironen. YenoBek ymenblil, EepBbI€ M3rOTOBJICHUSA OpyAud Tpyna. YemoBek
NPSMOXOMSAIMI M TMEepBBIA BBIXOA TOAeH 3a mpenensl Adpuku. YenoBek renenbOeprekuii —
o0UMi NpeJoK HEeaHAEpPTaIbCKOrO YEJIOBEKa U YEJIOBEKa pa3yMHOro. UenoBeK HeaH 1epTaabCKUM
KaK BHJ JIIOJIEH XOJIOJHOTO Kiumara. UelnoBeK pasyMHBbI COBPEMEHHOIO THIMA, JEHHCOBCKHH
YeNI0BEK, OCBOCHIE KOHTHUHEHTOB 3a nipeaenamu Adpuku. [laneoreneTnka u majieoreHOMUKa.

OBONIIOIMS COBPEMEHHOIO 4ejoBeKa. EcTecTBEHHBIM OTOOp B MONYISIIMAX 4YeTOBEKA.
MyraunoHHbIi Tpouecc u nonumopdusm. [lonynsuroHHbIe BOJNHBI, Ipeii( reHOB, MUTpaIus U
«O(deKT OCHOBATEINs» B MOMYISAIUSIX COBPEMEHHOTO YEIIOBEKA.

Yenoseueckue pacel. [lonsitue o pace. bonbime pacel: eBporneouiHas (eBpaszuiickas),
aBCTpaJio-HerpouiHas (3KBaTOpHalbHAs), MOHTOJOW/IHAs (a3MaTCKO-aMepuKaHcKas). Bpems u
IyTM paccelieHHWs 4ejaoBeka 1o IuaHere. EnuHcTBO  uenoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. IlpucnocoOieHHOCTh  4YenoBeKka K  pa3HbIM  YCIOBUSM
OKpyXarolel cpenbl. BrnusHue reorpaduueckoil cpensl U Apeiida reHoB Ha MOpPQOIOTHIO U
(U3MONIOTHIO YeNoBeKa.

MexauciuiuimHapHble  MeTonbl B (U3HYECKOW (OMOJIOTHYECKOW) aHTPOMOJIOTHH.
OBOJIOLUMOHHAA  AHTPOIOJOTHS W NAJCOAHTPONOJOTHS  YEIOBEYECKMX  IOIMYIISALHH.
bruocounanbHble  HccilenoBaHUsA ~— NpUpOAbl  yenoBeka.  lccienmoBaHue — KORBOJIIOIUU
OHMOJIOTHYECKOTO M COLMAILHOTO B YEJIOBEKE.

JeMoHCTpanun

Ioprpetsr: Y. Japun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.

Tabmuusl u  cxeMbl: «MeToasl  aHTpomoynoruu», «[ OJOBHOM MO3r 4YeOBEKay,
«UenoBekooOpazHbie 00e3bsHBI», «CKEeleT 4YeloBeKa M CKeJeT MmmMMIIaH3e», «PyTuMeHTH u
aTaBU3Mbl», «/[BHOKyllmEe CHJIBI QHTPONOIEHE3a», «DBOJIIOLMOHHOE JIPEBO  YEJIOBEKAY,
«ABCTpaJIONUTEK», «HemoBeK ymelnblity, «HenoBeKk NMpAMOXOIAIMA», «Jl€eHUCOBCKUI YEI0BEK»
«Heangepranbip», «KpomanboHIb», «lIpeaku uenoBeka», «ITambl HBOJIOLUU YEIOBEKa,
«Pacpl yenoBekay.

OOopynoBaHue: MyIIsDKH OKaMEHENIOCTeH, MPeaMETOB MaTepuaabHOM KYIbTYphI MPEAKOB
4yejoBeKa, penpoaykuuu (pororpaduu) KapTUH ¢ MuUdonorHyeckuMu U OuOIeHcKUMU
CIOXKETaMU TPOMCXOXKACHUS uelnoBeka, GoTorpaduy HaXOJOK MCKOMAEMbIX OCTATKOB YEJIOBEKA,
CKEJIET YeJIOBEKa, MOJEb uYepena 4ellOBeKa M 4Yepena HMMIIaH3€, MOJENIb KUCTU 4eloBeKa U
KUCTH IIMMIIaH3€, MOJIEH TOPCa MIPEAKOB YEJIOBEKa.

JladopaTopnasi padora «3ydyeHHe OCOOCHHOCTEH CTpOEHHS CKeJeTa 4YeloBeKa,
CBSI3aHHBIX C IPAMOXOXKICHUEM.

IIpakTHyeckas padora «/I3ydyeHue SKOJOTMUECKUX aanTallui YeI0BEKay.

Tema 6. DJxkojormss — Hayka O B3aMMOOTHOIICHMSIX OPraHu3MOB |
HAJOPraHU3MEeHHbIX CHUCTEM C OKPYXKAIOLIEH cpeaou

3apoxkaeHue U pa3BuUTHE dSKojsoruu B Tpyaax A. I'ymOonpara, K. @©. Pymbe, H. A.
CesepuoBa, J. l'ekkens, A. Tencnu, B. H. CykauéBa. Pazmenbl u 3amaum skosnoruu. CBs3b
HKOJIOTUH C IPYTUMHU HAyKaMH.

Mertozap! sxonoruu. IloneBsie HaOmoOAEHNUS. DKCIIEPUMEHTHI B SKOJOTHU: NPUPOJHBIE U
nabopatopHbie. MojenupoBaHue B SKOJIOTUU. MOHUTOPUHT OKPY)KAIOILIEH CpeNbl: JTOKAIbHbBIN,
pEerHOoHaIbHBIN U TII00ANBHBIH.

3HauE€HHUE DKOJIOTMYECKMX 3HAHUM Ui YellOBEKa. DKOJIOIMYECKOe MHUPOBO33PEHUE KaK
OCHOBa CBs3€M uyenoBedecTBa ¢ MNpupoaoi. DOpPMUPOBAHHUE SKOJIOTMYECKOM KylIbTYpbl H
HKOJIOTMYECKOW IPaMOTHOCTH HACEJIEHUS.

JleMOHCTpanun

[Toptpetsi: A. I'ymbonpar, K. @. Pynse, H. A. CeBepuioB, D. I'ekkens, A. Tencnu, B. H.
Cyxaués.

Tabmuusl U cxembl: «Pasznensl skomorun», «MeTosbl 3KoyIoruny», «CxeMa MOHMTOPHHIA
OKPYXKAIOILIEH CpeabD».

JladopaTopnasi padora «/I3ydeHre METOJI0B SKOJIOTMYECKUX MCCICIOBAHU.



Tema 7. Opranusmbl H cpeja 00MTAHUS

Oxonornueckue  (AKTOpbl M 3aKOHOMepHOcTH uX jeictBus.  Knaccudukarus
IKOJIOTUYECKUX  (aKTOpoB:  aOumoThueckue, OHOTHYECKHE, aHTpomoreHHele. OOmme
3aKOHOMEPHOCTH JIeHCTBUS dKojJorndeckux ¢akropos. [IpaBuno muaumyma (K. [lInpenrens, HO.
JIn6ux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOWOHTHBIE OPTaHU3MBI.

AbuoTtnueckue (akTopbl. CBET Kak SKOJOTHUECKUN (axrop. JeficTBHE pa3HBIX y4aCTKOB
COJTHEYHOTO CIHEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKUE TPYIMbl PACTEHHUH W IKUBOTHBIX MO
OTHOLIEHUIO K cBeTy. CUrHanbHas pojb cBeTa. POTONEPHOIU3M.

Temmeparypa kak skojiornueckuid akrop. JlefictBue TemmepaTypbl Ha OpPTaHU3MBL.
[NolikunoTepMHbIe U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHbBIC U CTEHOTEPMHbBIE OPTaHU3MBbI.

Brnaxxnocth kak sxonornueckuii Qakrop. IIpucnocoOiieHusi pacTeHUl K MOIICPKAHUIO
BojgHOro Oamanca. Krnaccudukarmus pacTeHuid 1Mo OTHomeHHIO K Boje. [IpucmocobmeHus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEKUMA.

Cpenpl oOMTaHUST OPraHU3MOB: BOJHAs, HA3eMHO-BO3JYIIHAas, MOYBCHHAas, ITyOMHHas
MOANOYBEHHAs, BHYTpUOpraHu3MeHHas. DU3MKO-XUMHYECKHEe OCOOCHHOCTH cpesl OOWUTaHUs
opranu3moB. [IpucrnocobiaeHns OpraHu3MOB K )KU3HH B pa3HBIX Cpeax.

buonornueckue putmbl. BHenmHue nu BHyrpeHHHE pUTMbI. CyTOYHBIE U TOJUYHBIE PUTMBI.
[Ipucrnoco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBUN KU3HH.

Kuznenusie dopmbl opranu3moB. IlonsTue o xuzHeHHOH (opme. JKusHeHHBIE (OPMBI
pacTeHMI: AEpeBbs, KyCTapHUKH, KyCTapHMYKU, MHOTOJETHHE TpPaBbl, OJHOJIETHUE TpPaBbI.
JKvznennsie GOpMBI KUBOTHBIX: THAPOOMOHTHI, T€OOMOHTHI, a’poOMOHTHI. (OCOOEHHOCTH
CTpOEHHUS U 00pa3a KU3HU.

buotnueckne  dakropel. Buabl  OMOTHYECKMX  B3aMMOJCHCTBUNA:  KOHKYPCHIIHS,
XUIHUYECTBO, cUMOMO03 U ero ¢opmbl. [lapazutusm, xoomepanus, MyTyaln3M, KOMMEHCAIU3M
(KBapTUpaHTCTBO, HaxiueOHMYecTBO). Herpoduueckue  B3auMoOJEHCTBHS  (TOMHYECKUE,
dopuueckue, (adpuueckue). 3HaueHHE OMOTHMYECKUX B3aMMOJCHCTBUM MJs1 CYILIECTBOBAHMS
OpraHu3MoB B cpejie ooutanus. [IpuHIUTT KOHKYPEHTHOTO UCKITIOUEHHUSL.

JeMoOHCTpanun

Tabmuubr U cxembl: «IKoornueckue (Hakropb», «CBETOBOHM CIEKTP», «IKOJTOTHYECCKHE
TPYNIIBI KUBOTHBIX MO OTHOILIEHUIO K CBETY», «TeMIOKpOBHBIEC )KUBOTHBIE», «XOJIOIHOKPOBHbBIE
KUBOTHBIEY, «DU3MOJOTMYECKUE AMANTALMU KUBOTHBIX», «Cpenpl OOMTaHUS OPraHU3MOBY,
«buonornueckue puTMbI», «OKu3HeHHbIe POpMBI pacTeHui», «JKu3HeHHbIe (OPMBI JKUBOTHBIXY,
«JKOoCHCTeMa MIMPOKOIMCTBEHHOTO Jiecay, «IKOCHCTeMa XBOWHOro jecay, «llemu mutaHus»,
«XumunaectBoy, «llapazutusmy», «KoHkypeHuus», «CuMomos», «KoMMeHcammzm.

OO6opynoBanue: repbapuu pacTeHUW W IHKUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIIMSHUIO
pPa3NUYHBIX  JKOJOTMYECKUX  (PAKTOpOB, TrepOapuM  CBETONIOOMBBIX, TEHEIOOUBBIX U
TEHEBBIHOCIIMBBIX PAcCT€HMI, CBETOIIOOUBBIE, TEHEIIOOMBBIE M TEHEBBIHOCIUBBIE KOMHATHbBIE
pactenusi, repOapuM M KOJUIEKUMH TEIJIONIOOUBBIX, 3UMOCTOMKUX, MOPO30YCTOHYMBBIX
pacTeHW#, uydena NTUL W 3Bepeil, repbapuu pacTeHUH, OTHOCSILUMXCS K THUTPOUTaM,
kcepoduTam, Me30(UTaM, KOMHATHBIE PACTEHUsI ITaHHBIX TPYII, KOJUIEKIHUH >KUBOTHBIX,
OoOUTaIONMX B pa3HbIX cpelax, repOapuu M KOJUIEKI[MU PACTEHHI U KUBOTHBIX, OOJIaJaroINX
YepTaMu MPHUCIIOCOOJIEHHOCTH K CE30HHBIM M3MEHEHMSIM YCIOBUW JKU3HM, repbapuu u
KOJUIEKUMHM PACTEHUHW M KMBOTHBIX PA3IUYHBIX JKU3HEHHBIX (JOPM, KOJIJIEKIIMHU >KUBOTHBIX,
YYaCTBYIOIIMX B Pa3IMYHBIX OMOTUYECKHX B3aUMOICH CTBUSIX.

JlaGopaTopuasi padota «BbisiBIeHUE MPUCTIOCOOICHUN OPTraHU3MOB K BIUSHHUIO CBETAY.

JlabopaTopnasi padora «BbIsSBIECHHE TPUCITOCOOJICHUNH OpPraHU3MOB K BIUSHHIO
TEeMIEepaTypbI».

JlaGopaTopnasi padora «AHATOMHYECKHE OCOOEHHOCTH PACTEHMH W3 pPa3HBIX MeECT
oOUTAHU .

Tema 8. IxoJ10rusi BUAOB U NOIYJIsI I



DKOJIOrHYeCKHe XapaKTepUCTHKH momyisuuu. Ilomymsuus kak OHojoruyeckas cucreMa.
Posnbp HeonmHOpomHOCTH cpelbl, (M3HUECKUX OapbepoB M OCOOEHHOCTEH OWOJIOTMU BHUIOB B
(dopMHPOBAHUY MTPOCTPAHCTBEHHOW CTPYKTYpPBI HOMysuii. OCHOBHBIE TTOKA3aTEIH MO YJISILIUH:
YHCJIEHHOCTh, IJIOTHOCTb, BO3pacTHAasi W IOJOBasi CTPYKTYpa, POKIAEMOCTb, MPHUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTpALUs.

DKojoruueckasi CTpykrypa nonymsiiuu. OlLieHKa 4YMCIEHHOCTH Nomymsuuu. JluHamuka
nonymsiiuu U e€ perysiuus. buornueckuil moreHuan nonyiasuuu. MoaenupoBaHue AMHAMUKA
nonyasiuuu. KpuBbie pocra uucieHHOocTH nonymsauuu. Kpusble BbDKuBaHUS. Perymsuus
YUCJIEHHOCTU MOMYJSAUUNA: Poib (AKTOPOB, 3aBUCSIIMX M HE 3aBUCAINMX OT IUJIOTHOCTH.
DxoJioThueckue crpareru BuaoB (I- u K-crparerun).

[lonsitue 00 »SKoNOTMYECKOM HuIe BUa. MecrooOuTanue. MHOroMepHass MOJIENb
skosornyeckor Hunm Jx.M. Xarunacona. Pa3mepsl skosorndeckoil Hunm. [loteHnnansHas u
peanu30BaHHas HUIIH.

Bun kak cucrema nomymsanuid. Apeansl BUJIOB. Buabsl M UX JKM3HEHHBIE CTpPATETHU.
DKOJIOTUYECKUE YKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJCHUS W MUIpalluii >KUBOTHBIX. buoslormueckue WHBa3uU
YYy)KEpPOJHBIX BUJIOB.

JleMoHCTpanum

Ioprper: Ix. M. XaTynHCOH.

Tabnuubl U cXeMbl: «DKOJOTMUECKUE XapaKTEPUCTUKU MOMymsauuny», «IIpoctpancTBeHHas
CTpyKTypa monyasiuuuy», «Bo3pacTHble mnupaMuisl mnomynsanuu», «CKOpOCTh 3aceleHus
MOBEPXHOCTU 3€MJIM Pa3IUYHBIMH OpraHusmMamu», «Moxenb skonornueckod Humm JIx. .
XaTYMHCOHAY.

OOGopynoBanue: repbapuu pacTeHU, KOJJIEKIIUU KUBOTHBIX.

JlaGopaTopnasi padora «[IpucrnocobiaeHus ceMsH PacTeHHH K pacCeeHUION.

Tema 9. Dxos10rus cooduecTB. IKOIOrHYECKHE CHCTEMBI.

CooOriectBa opranu3moB. buorieHo3 u ero crpykrypa. CBsi3u MeXIy OpraHU3MamMH B
OuoreHose.

Oxocucrtema kKak OTKpwiTas cucrema (A. Jx. Tencnu). @yHKuuMOHaIbHBIE OJIOKU
OpraHU3MOB B SKOCHCTEME: MPOIYIEHThI, KOHCYMEHTBI, peayleHThl. Tpoduueckue ypoBHH.
Tpodpuueckue nenu u cet. AdbuoTndeckue OJI0KH 3kocucTeM. [IoYBBI M MBI B 3KOCHCTEMAX.
KpyroBopot BelecTB U MOTOK Y3HEPTHH B IKOCHCTEME.

OcHOBHBIE TTOKa3aTeNH SKOCUCTeMbI. bruoMacca u mpoayKius. DKOIOTHYECKUe MTHPaMUIbI
qrces, 0MOMacchl M SHEPTHH.

Jlunamuxa sxocucmem. Kamacmpoghuueckue nepecmpotiku. @aykmyayuu. HaripaBieHHbIE
3aKOHOMEpHBIE CMEHBI CO0OIIeCTB — cyKueccuu. [lepBUuHble U BTOPUYHBIE CYKLECCHM M HMX
OpUYMHBl. AHTpONOreHHBbIE BO3JACUCTBUS Ha cykieccud. KimmakcHoe —cooO1ecTBo.
buopasnoobpasue u moiHOTa KpyroBOpoTa BELIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.

IIpuponHble SKOCHCTEMBL. JKocucmemvl 03€p U peK. IKOoCUCmeMbl MOopeu U OKeaHos.
IKocucmembl myHOp, 1€CO8, CHeneti, NYCMblHb.

AHTpOIIOTeHHBIE  JKOCHUCTEMBI.  ArposkocucrteMa. ArporeHos. Paznmuuus wexay
AQHTPOIIOTEHHBIMU U IPUPOJHBIMHU KOCUCTEMAMU.

Ypb6oskocucrembl. OCHOBHBIE KOMITOHEHTHI ypOoskocucteM. ['oponckas dmopa u dayHa.
CunanTtponusanus ropoickoii QayHsl. buonornueckoe u  XO3sIICTBEHHOE 3HAauYeHUE
arpodKOCHCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHPOBAHMS  OCHOBHBIX  B3aUMOJIEHCTBHIl  OpPraHuM3MOB B
sKocucTeMax. Poab kackaomozo sghgexma u 6u008-30upuxamopos (Kuouesvix 6uoos) 6
@yuryuonupoganuu  dkocucmem. llepeHOC HSHEPTUM U  BEIIECTB MEXAYy CMEKHBIMU
AOKOCUCTEMAaMHU. YCTOMYMBOCTh OpPraHW3MOB, MONYIAUMHA M DKOCUCTEM B  YCIOBHUSX
€CTECTBEHHBIX U aHTPOIIOTEHHBIX BO3JCHCTBUIA.



Mexanusmbl  6o30eticmeusi  3a2pA3HEeHUll  PA3HbLIX  MUNO08 HA  CYOOP2AHUSMEHHOM,
OpP2AHUSMEHHOM, NONYJIAYUOHHOM U  IKOCUCTIEMHOM YPOBHAX, OCHOBbL IKOJIO2UYECKO20
HOPMUPOBAHUSL AHMPONO2EHHO20 B030elicmeusi. MeTol0JI0Tus MOHUTOPUHIA €CTECTBEHHBIX U
AQHTPOINOT€HHBIX SKOCUCTEM.

JeMoHCTpanun

[Toptpet: A. JIx. Tencnu.

Tabmuupl u cxembl: «CTpyKTypa OMOLIEHO03a», «DKOCHCTEMA HIMPOKOIUCTBEHHOIO JIecay,
«JKocucremMa XBOHWHOTo Jeca», «DyHKUMOHAIbHBIE TPYHNIbl OPraHU3MOB B 3KOCHCTEMEM,
«KpyroBopor BemectB B 3kocucteme», «llemum nuTaHus (macTOMIUHAs, JETPUTHAS),
«JKoJIorHUecKas MUpaMuAa ducen», «IKoJornyeckas nupammuaa ouomacchl», «IKOJIOrHYecKas
nupamuga sHeprum», «OOpasoBanue OonoTay, «[lepBuunas cykieccus», «BoccranoBieHue
Jeca Iocie Moxapa», «IKocucTeMa o03epay, «ArponeHos3y», «KpyroBopoT BEUIECTB U MOTOK
9HEpPIUHU B arpoleHosey, «[Ipumepsl ypbo3kocucTem.

OOGopynoBanue: repoapu pacTeHHH, KOJJIEKIMH HACEKOMBIX, dydesla MTUIl U 3BepeH,
repOapuu KyJIbTypHBIX U JUKOPACTYyLMX PAaCTeHHUH, akBapUyM KaK MOJIEb SKOCHCTEMBI.

IIpakTnyeckas padora «/3ydeHue u onucaHue ypoOOIKOCHCTEMBDY.

JladopaTopuasi pabora «3ydeHue pazHOOOpa3usi METKUX MTOYBEHHBIX WICHHUCTOHOTHX B
Pa3HbIX SIKOCHCTEMAX).

IKeKypeust «IDKCKypcHsl B TUIHMYHBIN OuoreoreHo3 (B aAyOpaBy, OepesHsK, €lIbHUK, Ha
CYXOJIOJIHBIN WJIM MIOMMEHHBIN JIYT, 03€p0, OOIOTO)».

IKeKypeust «DKCKypCcHsl B arpo3KocHCTeMY (Ha MOJIe MU B TEINIMYHOE XO3AHCTBO)».

Tema 10. Buocdepa — riiodajbHas IKOCHCTEMA

buocdepa — obOmemianerapHas o0onouka 3eMiIH, TIe CYIIECTBYET WM CYIIECTBOBAJa
Ku3Hb. PazBuTHe npencraBiennii o omocdepe B Tpynax 3. 3rocca. Yuenue B. WM. Bepuanckoro o
6uocdepe. O6mactu 6nocgeps! u e€ cocran. JXKupoe BerecTBO Onocheps! U ero PyHKIUHU.

3aKOHOMEpPHOCTH cylecTBOBaHUs Ouocdepsl. OcobeHHocTH OUOCchepbl Kak TI100aTbHOM
JKocUCTeMbl. JIMHamMuueckoe paBHOBecMe B Ouocdepe. KpyroBoporbl BemectB U
OuoreoxuMuYeckue HUKIBI (yriaepoaa, a3ota). PUTMHUUHOCTS siBieHU B Onocdepe.

3oHanbHOCTh OMocdeprl. [lonsTre 0 Ouome. OCHOBHBIE OMOMBI CYIIM: TYHApA, XBOWHbIE
jeca, CMELIAHHbIE U IIMPOKOJIMCTBEHHBIE JIeca, CTENH, CABaHHbI, IYCTBIHU, TPOIIUUYECKUE JIeca,
BBICOKOTOPbs. KituMar, pacTUTENbHBIN U KUBOTHBIH MU OMOMOB CYIIH.

Ctpykrypa ¥ (QyHKIUS SKUBBIX CHCTEM, OLEHKa HX PpECypCHOro IOTeHIHana |
ouochepHbIX QyHKIUA.

JleMoOHCTpanun

[Toptpetsl: B. W. Bepuaackuii, 3. 3rocc.

Tabmuuel u cxemsl: «l'eocdepsr 3emnn», «KpyroBopoT azora B mpupoje», «KpyroBopot
yraeposaa B npupoje», «KpyroBopor kuciaopoja B npupojae», «KpyroBopoT BoAbl B IPUPOIE»,
«OcHoBHBIe Ouombl cymm», «Kimmatudeckue mosica 3emnmy, «lyHapa», «Taiiray,
«Cmemannbiii  necy, «lllupokonuctBeHHbI Jec», «Crenby, «CaBaHHay, «llycThIH,
«Tponnueckuii jgecy.

O6opynoBanue: repdbapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUHU )KUBOTHBIX.

Tema 11. YesioBek M OKpy:Ka0mas cpeaa

DKOJIOTUUECKUE KPU3HChI M UX NpUYUHBL. BosneiictBue uyenoBeka Ha Ouocdepy.
3arps3HeHHE BO3IyHHOW cpenbl. OxpaHa Bo3dyxa. 3arpsisHeHHME BOAHON cpeabl. OxpaHa
BOJHBIX pecypcoB. Pa3pymenne noussl. OxpaHa IOYBEHHBIX pecypcoB. M3MeHeHne KinmMara.

AHTpOIIOreHHOE BO3JEHCTBME Ha pPACTUTENbHBIM M JKUBOTHBIM Mup. OxpaHa
PACTUTENIBHOTO U )KMBOTHOTO MHpa. OCHOBHBIE IPUHIMIIBI OXpaHbl MPUpObl. KpacHble KHUTH.
Oco60 oxpansiembie npupoanbie Tepputopuu (OOIIT). boranuueckue caabl U 300JI0TUYECKUE
MapKHu.

OCHOBHBIE IPUHIIMIIBI YCTOMYNBOIO Pa3BUTHUS YeJOBeUeCTBa U MPUpOIbl. ParimonansHoe
IPHUPOJIOTIONBF30BaHNE ¥ COXpaHEHHE OHMOJOrMYecKoro paszHooOpasus 3emiu. OOmme



3aKOHOMEPHOCTH TJI00aJIbHBIX IKOJIOTHYECKUX Kpr3ncoB. OCOOEHHOCTH COBPEMEHHOTO KpH3HCca
U €r0 BEPOSTHBIC MOCIEICTBUAL.

Pa3BuTHe METOOB MOHUTOPWMHTA pPa3BUTUS OMACHBIX TEXHOTEHHBIX IPOIECCOB.
Cucmemnvle uccredosanus nepexooa K pecypcocbepezaiowell U KOHKYPEHMOCNOCOOHOU
sHepeemuxke. buonozuueckoe pasnoobpazue u duopecypcvi. Hayuonanouvie ungpopmayuonHvle
cucmemsl, obecneyusaowue O00CMYn K UHDOpMAYUU NO COCMOSHUIO OMOEIbHbIX BUO08 U
axocucmem. OCHOBbL dKOpeadburumayuu IKocCucmem u cnocobos HopvdvLl ¢ OUONOBPENHCOCHUAMLU.
Pexoncmpykyus MOpCKux u HA3eMHbIX IKOCUCTIEM.

JleMOHCTpanun

Tabmuubl w  cxeMbl: <«3arps3HeHHe  aTMocdepbl», <«3arps3HEHUE  THAPOCHEPHI»,
«BarpsizHeHue  1mouBbl», «[lapHukoBBIA  3ddexT», «Ocob0 oOxpaHSeMble TPHPOIHBIC
TeppuTOpUm», «MOJICIIN YIIPABIISIEMOTO MUPAY.

OGopynoBanue: ¢ororpaduu  OXpaHSEMBIX pPACTEHUHW W JKMUBOTHBIX KpacHoil KHUTH
Poccniickoit denepanun, KpacHol KHUTH pernoHa.

INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMDBI 110 BUOJIOI'MA HA
YPOBHE CPEJHEI'O OBLIEI'O OBPA30OBAHUSA

JIMHHOCTHBIE PE3YJIbTATDBI

dI'OC COO ycranaBimuBaeT TpeOOBaHUS K pE3yJIbTaTaM OCBOCHHS OOyJArOITAMHUCS
MpOrpaMM CpeIHero O0Iero 00pa3oBaHUs: JIMYHOCTHBIC, METATIPEIMETHBIC U MIPEAMETHEIE.

B cTpykType MMYHOCTHBIX pe3yJbTaTOB OCBOCHHS MPOTPAMMBI MO OMOJIOTUH BBIICTICHBI
CIEIYIONME  COCTaBIIIOLME: OCO3HAaHUE  OOy4JarONMMHCS  POCCHUMCKOM  Tpa)KAaHCKOM
UJICHTUYHOCTU — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOIPEECICHUIO,
Hanuyue momusayuu K OOyUeHHIO OWOJIOTUHU, yeleHanpasieHHoe pa3eumue BHYTPEHHUX
YOSXKICHUN TUYHOCTH Ha OCHOBE KIFOUEBBIX I[EHHOCTEH M MCTOPUYECKUX TPAAWULIMI pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYUJAIOIMXCS PYKOBOJCTBOBATHCS B
CBOCU  JIEATENHHOCTH  I[€HHOCTHO-CMBICIIOBBIMH  YCTAHOBKAMH, MPHUCYIIMMH  CHCTEME
OMONOTHYECKOTO  OOpa3oOBaHUs, Haauuue NPABOCO3HAHUS  DKOJOTUYECKOW  KYIbTYpHI,
cnocobonocmu cmagums 1NN U CTPOUTD )KU3HEHHBIE TIAHBI.

JlnyHOCTHBIE PEe3yNbTaThl OCBOCHUS MPOTPaMMBbl MO OMOJOTUM AOCTHUTAIOTCS B €IUHCTBE
y4eOHOI M BOCIUTATENBHON NESITEIbHOCTH B COOTBETCTBHU C TPAIULIMOHHBIMU POCCHICKUMU
COIIMOKYJIbTYPHBIMU, UCTOPUYECKUMH U JYyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, TPUHSTHIMU B
oOliecTBe MpaBUjiaMH W HOpMaMH IMOBEJEHUS M CIIOCOOCTBYIOT IpolieccaM CaMOIIO3HAaHUS,
CaMOBOCIHUTAHUS U CAaMOPA3BUTHUS, Pa3BUTHSL BHYTPEHHEH MO3ULMU JIMYHOCTU, TATPUOTU3MA U
YBOXCHUS K 3aKOHY W TPABOIOPSIKY, YCIOBEKY TPyAa W CTapiieMy MOKOJEHHUIO, B3AaUMHOTO
VBaOKEHUs, OEpeKHOro  OTHOIIEHHUS K  KyAbTYpHOMY  HACIEAUI0 M TPagulUsIM
MHOTOHalMOHAJILHOTO Hapoaa Pocculickoit denepanuu, Ipupoae U OKPYKAKOLIEH Cpelie.

JInaHoCcTHBIE pe3yabTaThl OCBOCHHUS ydeOHOTO TpeaMeTa «bruonorusy JOmKHBI OTpakaTh
TOTOBHOCTh U CIOCOOHOCTH OOyJaroImXcs PyKOBOACTBOBAaThCA CHOPMHUPOBAHHOW BHYTpPEHHEH
MO3UIMENd JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTAI[Mi, TMO3UTHUBHBIX BHYTPEHHHUX
YOSKICHUH, COOTBETCTBYIONMX TPAJAWIIMOHHBIM IIEHHOCTSM POCCHICKOTO  OOIIeCTBa,
pacumpeHue XU3HEHHOTO OIbITa M OIbITa JAEATEIIBHOCTH B MPOIECCE pealn3allii OCHOBHBIX
HaIpaBJICHUU BOCIUTATEIBLHOMN ACSITEIbHOCTH, B TOM YHCIIE B YaCTHU:

1) rpaKIaHCKOr0 BOCIIMTAHMSA:

CcOPMHUPOBAHHOCTh TPAKIAHCKOMW MO3MUIIMK  OOYdaromerocs Kak akTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHIICKOTO OOIIECTBA;

OCO3HAaHHWE CBOMX KOHCTHUTYIIMOHHBIX TpaB U OOS3aHHOCTEH, yBaXCHHWE 3aKOHA W
MIPaBOMOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOW JESTEIbHOCTU MPHU CO3AaHUM Y4EOHBIX MPOEKTOB,
pelieHuH Y4eOHBIX U MO3HABATENbHBIX 33124, BHITTOTHEHUN OMOIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OMpEAETATh COOCTBEHHYIO MO3UIMI0 10 OTHOUICHHIO K SBJICHUSIM
COBPEMEHHOM XKU3HU U OOBACHSATH €€;

YMEHHE  YYUTHIBATH B  CBOUX  JCHCTBUSX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMO/ICHCTBHSI JIIOJICH C Pa3HBIMU YOCKICHHUSIMHE, KyITbTYPHBIMHA [EHHOCTSIMH M COITMAITBHBIM
MOJIOKEHHUEM;

TOTOBHOCTh K COTPYOHUYECTBY B TIpPOILIECCE COBMECTHOTO BBITIOTHEHUS Y4YEOHBIX,
MIO3HABATEIbHBIX M HCCIEIOBATENIbCKUX 3a/lad, YBAXKUTEIBHOIO OTHOIIEHHUS K MHEHHIO
ONIOHEHTOB MPU 0OCYKACHHUH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEP>KAHUS,

TOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKON JESITEIIbHOCTH;

2) IaTPUOTHYECKOT0 BOCITUTAHUS

c(hOpMHUPOBAHHOCTH POCCUHCKOM Tpa)<1aHCKON UASHTUUYHOCTH, MATPUOTH3MA, YBOKEHHUS K
CBOEMY HapoJly, 4yBCTBA OTBETCTBEHHOCTH Iepen POauHON, ropocTu 3a CBOM Kpail, CBOXO
Poauny, cBO# SI3BIK U KyJIbTYPY, MPOIUIOE M HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuy;

[[EHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIEAUI0 U TMaMATHUKAM TPUPOJIBI,
nocTukeHusaM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBAaTh BKIAJ POCCHUICKMX YYEHBIX B CTAHOBJICHHE U pa3BUTHE
OMONOTHY, TOHUMAaHUSI 3HAUEHUsI OMOJIOTUY B TO3HAHUH 3aKOHOB MIPUPO/IBL, B )KU3HU YEIIOBEKA U
COBPEMEHHOTI0 O0IIECTBA;

uJeitHas yoe:xxIEHHOCTh, TOTOBHOCTb K CIIY)KEHUI0 U 3aumTe OTeuecTBa, OTBETCTBEHHOCTD
3a ero cyanoy;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMA:

OCO3HaHHE TyXOBHBIX IIEHHOCTEH pOCCHIICKOrO HAapoa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHU S, ITHYECKOTO TTOBEICHMUS;

CIOCOOHOCTh OIEHUBATh CUTYAIUI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHME JJUYHOT'O BKJIa/1a B IOCTPOCHHE YCTOMYMBOTO OY/IYIIErO;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM pOJIUTENISIM, CO3JaHHUIO CEMbUM Ha OCHOBE
OCO3HAHHOTO MPUHSTUS [IEHHOCTEH CEMEMHOM KU3HU B COOTBETCTBUU C TPATUIUSIMUA HApOJOB
Poccun;

4) 3cTeTHY€eCKOr0 BOCTIMTAHUSA

ACTETUYECKOE OTHOIICHUE K MUY, BKIIOYasl SCTETHKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYIA, OOIIECTBEHHBIX OTHOIICHUH;

MNOHMMaHHE SMOLIMOHAJILHOTO BO3/IEHCTBUS KUBOW NMPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPDQKEHUIO B Pa3HBIX BHAAX HMCKYCCTBA, CTPEMJICHHE MPOSBISATH
KauecTBa TBOPYECKOHN JTMUYHOCTH;

5) ¢usuueckoro BocnUTaHUA, (POPMHUPOBAHMS  KYJBTYPbl  310POBbSI M
IMOLMOHAJILHOTO 0JIATONOJYYHSI:

MOHUMaHUE U peaju3alus 3J10pOBOTo U 0e30macHOro 00pasa KU3HH (30pOBOE MUTAHUE,
coOIoIeHNe TUTHEHHYECKUX MPAaBUJI U HOPM, cOQTaHCUPOBAHHBIA PEXHUM 3aHATUN U OTHAbIXA,
perynspHas (¢u3MUecKass AaKTUBHOCTH), OEpeKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOUICHUS K COOCTBEHHOMY (PU3NYECKOMY M MCUXUYECKOMY 3/I0POBBIO;

MOHMMaHHWE [EHHOCTU NPaBUI HMHIUBUAYATbHOTO M KOJUIGKTUBHOTO O€30MacHOro
MOBE/ICHUS B CUTYALIUSX, YTPOXKAIOLIMX 30POBBIO U KU3HU JIOJCH;

OCO3HAHUE TOCJEICTBUH M HEMPHUATHS BPEIHBIX MPHUBBIUEK (YIOTPEOICHUS aIKOTOJI,
HapKOTUKOB, KypeHUs);

6) Tpy10BOr0 BOCIIMTAHUS:

TOTOBHOCTD K TPY/ly, OCO3HAHHE IEHHOCTH MacTepCTBa, TPYAOII00UE;



TOTOBHOCTB K aKTUBHOM JEATEIIBHOCTH TEXHOJIOTHYECKOW M COLIMAJIBHOM HAIIPABIECHHOCTH,
CIOCOOHOCTh ~ MHHUIIMMPOBATH, IIJJAHUPOBATH W  CAMOCTOSITENBHO  BBINOJNHSATH — TaKykO
JESITEIbHOCTB;

MHTEpeC K pa3inuHbIM cdepam NpodeccCHOHAIBHOW AEATENbHOCTH, YMEHHE COBEPINATh
OCO3HaHHBIN BBIOOD OyyIel npodeccuu U peain30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIaHBI;

TOTOBHOCTh U CHOCOOHOCTh K 00pa30BaHUIO M CaMOOOpa30BaHUIO HA MPOTSHKEHUU BCel
KHU3HH;

7) 3K0JIOTH4€CKOT0 BOCIIMTAHHUS :

HKOJIOTUYECKHU 1€1€CO00pa3sHOe OTHOIIEHUE K IIPUPOJE KaK UCTOUHUKY KU3HU Ha 3eMIle,
OCHOBE€ €€ CYILECTBOBAHMS;

MOBBIIICHUE YPOBHS SKOJOTMUYECKOH KyJABTYpHI: MPUOOpPETEHHE ONBbITA IJIAHUPOBAHUS
IIOCTYIKOB U OLICHKH X BO3MOKHBIX ITOCJIEICTBUI /17151 OKpYXKAIOIIEH Cpesbl;

0CO3HaHME IMI00AILHOTO XapakTepa 3KOJIOTMYECKUX MpoOIeM U MyTel UX peleHus;

CIOoCOOHOCTh MCIONB30BATh MPHOOPETaeMble TPU M3YYEHUH OMOJIOTUN 3HAHUS U YMEHUS
IpU pEelIeHUU MTpoOJieM, CBS3aHHBIX C palMOHAIbHBIM MPUPOJOINOIb30BaHUEM (COOIIOCHE
IIpaBUJI TOBENEHUS B IPUPOJE, HAIPaBICHHBIX HA COXPAaHEHUE PABHOBECUS B DKOCHCTEMAX,
OXpaHy BHJOB, DKOCHCTEM, Orochepsl);

AKTUBHOE HEINPUATHE JEHCTBUN, NPUHOCAUMX BPEA OKpPYXKAIOLEH NPUPOIHON Cpele,
yYMEHHE MPOrHO3UPOBATh HEOJIATONPUATHBIE HKOJIOTUUYECKUE MOCIEACTBUS MpeInpUHIMAEMBbIX
JIENCTBUI U NIPEIOTBPALATH HX;

HaJM4YME Pa3BUTOTO DKOJOTMYECKOTO MBILIUICHUS, DKOJOTMYECKOW KYJIBTYpbI, OIBITA
JESATEIBbHOCTH  DKOJOTMYECKOM  HANpPAaBIEHHOCTH, YMEHHUsS PpPYKOBOJACTBOBATHCA HMMHU B
II03HABATEIbHOM, KOMMYHMKATUBHOM M COLMAIBHOM IIPAKTUKE, TOTOBHOCTH K YYacCTHIO B
IIPAaKTHUYECKON JEATENbHOCTH HKOJIOTHYECKOW HAIIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMA:

c(OPMHUPOBAHHOCTb ~ MHPOBO33PEHHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAyKM M  OOLIECTBEHHON MpPaKkTMKM, OCHOBAaHHOIO Ha JHajore KyJabTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MHUPE;

COBEPILIEHCTBOBAHUE S3bIKOBOW M YHUTATENbCKOM KyIbTYphl KakK CpPeJICTBA B3aUMOJCHCTBUSA
MEXy JIIOJbMH U ITO3HAHUS MHUPA;

NOHMMaHHe creuu(uKn OWOJIOTMH KaK HayKd, OCO3HaHUs e€ poiau B (HOpPMUPOBAHHUH
PaLlMOHATIBHOIO HAYYHOTO MBILUUIEHUS, CO3JAHUM LEIOCTHOIO IIPEACTABICHUS 00 OKpPYKaIOLIEM
MHpEe KaK O €IMHCTBE MpPHUPOJAbI, YeloBeKa M OOIIEecTBAa, B TIO3HAHUU MPUPOJIHBIX
3aKOHOMEPHOCTEH ¥ pelieHnr MpodieM COXpaHEHHS TPUPOTHOTO PaBHOBECHS;

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUHU JUIsl COBPEMEHHOW LIMBUIIM3AIMU: 00ecreueHus
HOBOTO YPOBHS Pa3BUTUS MEIULMHBI, CO3/aHUE MEPCHEKTUBHBIX OMOTEXHOJIOTHM, CIIOCOOHBIX
pelaTh pecypcHble MpoOeMbl pa3BUTHUS YEJIOBEUECTBA, TOMCKA MYTEH BBIXOJIA U3 I100AIBHBIX
9KOJIOTUYECKUX MPOoOeM U obecriedeHus nepexoa K ycToHunBOMY Pa3BUTHIO, PALIMOHAIBHOMY
UCIIOJIb30BAHMIO MPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HHU;

3aMHTEPECOBAHHOCTh B MOJIY4EHUM OMOJIOTMYECKUX 3HAHUU B 1LI€JISX MOBBIMIEHUS 00LIeH
KYJIBTYpbl, €CTECTBEHHO-HAy4YHOW TIPaMOTHOCTH, KaK COCTaBHOM dYacTH (yHKIHMOHAIBHON
TPaMOTHOCTH 00yJaronmxcsi, GopMUPYEeMON MPH U3y4€HUU OUOJIOTHH;

MIOHMMaHHUE CYIIHOCTH METOAOB II03HAHMS, HCIOJb3YEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIIONIb30BaTh IIOJydaeMble 3HAHUSA U aHalu3a U OOBSICHEHHUs sBICHUMN
OKPYKAIOIIETO MHpa M IPOUCXOJMIMX B HEM H3MEHEHHH, yMEHHE JenaTb OOOCHOBAHHBIE
3aKIIOYEHHS HAa OCHOBE HAayyHbIX (AKTOB U HMMEIONMXCS JaHHBIX C LEJbI0 MOJIy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITETIBHO HCIOJIb30BaTh OWOJIOTMYECKHE 3HAHUS s peIIeHUs
npo0JieM B pealibHbIX )KU3HEHHBIX CUTYAIUSIX;

OCO3HAaHME LICHHOCTH HAYYHOM JAEATEIBHOCTH, TOTOBHOCTh OCYILECTBIISATH IPOEKTHYIO U
M CCIIEIOBATENbCKYIO JESITEIbHOCTh HHANBUIYaJIbHO U B TPYIIIIE;



TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOPa30BaHHIO, K
AKTHBHOMY TMIOJYYEHHUIO HOBBIX 3HAHHH 1O OWOJOTMU B COOTBETCTBHHU C JKU3HEHHBIMU
nOTPeOHOCTSAMM.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbie pe3ylnbTaThl OCBOEHHUsI yueOHOro mnpeamera «bHOJOTHS) BKIIOYAOT:
3HaUUMbIE i1 (QOPMHPOBAHHS MHPOBO33PEHUS OOYUAIONMXCS  MEXIUCIHUIUTHHAPHBIC
(MexXnpeaMeTHbIE) O0IIeHAYYHbIE TOHITHS, OTPaKAIOLE [[eIOCTHOCTh HAyYHOW KapTUHBI MUpa
U crennuKy METOJIOB MO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SIBIICHHE, TPOIIECC, CHCTeMa, HAyYHBIH (PaKT, MPUHIHI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HccieloBaHUe, HAOMIOACHHE, U3MEPEHUE, SKCIEPUMEHT U JApYyrue); yHUBEpCalbHbIE
ydeOHbIe JeicTBUs (MTO3HABATeNbHbIE, KOMMYHHUKATHBHBIC, PETYISATUBHBIC), 00ECIIEUNBAIOIIIE
dopMupoBaHue (QyHKIHMOHAIBHOW I'PAMOTHOCTH U COLIMAIBHOM KOMIIETEHLHMH OOYy4arolMXCs;
CIIOCOOHOCTH o0y4Jaronmxcs UCII0JIb30BAaTh OCBOCHHBIE MEXIU CHUTUIMHAPHEIE,
MHPOBO33pEHYECKUE 3HAHMS U YHHUBEpPCAIbHBIE YueOHbIE IEWCTBHMS B IIO3HABATEIBHOH U
COIMAIbHOM MPaKTUKE.

B pesynbrare wu3ydeHus OMOJOTMHM Ha YpOBHE CpeAHero ooOmero oOpa3oBaHUs Yy
oOydJarorerocsi OyayT cGOpMUPOBAHBI TO3HABATEIBHBIC YHHBEPCATbHBIC y4eOHBIC ICHCTBUS,
KOMMYHHUKATHBHBIC yHUBEPCAJIbHBIC YUCOHBIC JICHCTBHS, PETYIATHBHBIC YHUBEPCAIBHBIC
ydeOHbIE TEHCTBU I, COBMECTHAS JESTEIHHOCTb.

MeranpeaMmeTHble pe3yabTaThl OCBOCHUS MPOTPaMMBI CPEJHEro oO0Iero oO0pa3oBaHUs
JOJKHBI OTPaXKaTh:

OBu1aieHNe YHUBEPCAJIbHBIMH y4e OHBIMH MO3HABATEJILHBIMU /I HCTBUSIMH:

1) 6azoBble JoruvecKue AeicTBU:

CaMOCTOSITEIbHO (OPMYIUPOBATh W aAKTYalU3UpPOBaTh MpoOieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

MCIIONIb30BAaTh TPH OCBOEHWW 3HAHWM NTPHEMBI JIOTUYECKOTO MBINUICHUS (aHAN3a,
CHHTE3a, CpaBHEHHWS, Kiaccu(ukanuu, OoOOOIECHMS), PACKPbhIBAaTh CMBICT OHOJOTHYECKUX
MOHATUH (BBLACIATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATH CBSI3U C APYTUMHU TOHSITHSIMH);

OTIpEe/IeNSITh LETH NeSTEeIBHOCTH, 3a7aBas MapaMeTpbl W KPUTEPHH WX JOCTHKCHUS,
COOTHOCHUTD PE3YNIbTaThl JACATEIBHOCTH C MTOCTABICHHBIMHU LIEIISIMU;

UCIIOJIB30BAaTh OMOJIOTMYECKUE TOHSATUS Il OOBSICHCHHS (JAKTOB W SIBIICHUM KUBOU
TIPUPO/IBI;

CTPOUTH JIOTHYECKUE pACCY)KICHHUS (MHIYKTUBHBIC, JIeAyKTUBHBIC, IO AaHAJIOTHH),
BBISIBIISATh 3aKOHOMEPHOCTH M TIPOTUBOPEYHS B PACCMATPUBACMBIX SIBICHUSX, (OPMYITHPOBATH
BBIBO/IbI U 3aKIFOYCHMUS;

MPUMEHSATh CXEMHO-MOJICTIbHBIC CPENICTBA IJIsi MPEICTaBICHUS CYIECTBEHHBIX CBS3CH U
OTHOIIICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TakkKe MPOTUBOPEUUN Pa3HOTO poja,
BBISIBIICHHBIX B PA3IMYHBIX HH(OPMAITHOHHBIX UCTOUYHUKAX;

pa3pabaThIBaTh MJIAH PEIICHHS MPOOJIEMBI ¢ YUETOM aHAIM3a UMEIOIIMXCS MaTepUaTbHBIX
U HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIbHOCTh, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEISM,
OIICHUBATh PUCKH MOCIEACTBUN NEATEIbHOCTH;

KOOPIMHHUPOBATh W BBIMOJHATH Pa0OTy B YCIOBUSAX pPEATBHOTO, BHPTYAIBHOTO U
KOMOMHHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBATh KPEATHBHOE MBILUICHHUE MTPU PEIICHUH KU3HEHHBIX ITPOOIIeM.

2) 6a3oBbI€e HCCIIEI0OBATEIBLCKHE TeHCTBUS:

BIIaZICTh HaBBIKAMHU y4eOHO-HCCIIEIOBATEILCKOM M MPOEKTHON NEeSTeTbHOCTH, HaBbIKAMU
paspeleHuss npodaeM, CroCOOHOCThIO M TOTOBHOCTBIO K CaAMOCTOSITEJIBHOMY IOMCKY METO/I0B
pEIICHHS TTPAKTHIECKUX 3aj1ad, IPUMEHEHHIO PA3IMYHbBIX METOJIOB TTO3HAHHS,



UCIIOJIb30BATh PAa3IMYHbIC BUABI JEATCIBHOCTH II0 TOJYYEHHWI0O HOBOTO 3HAHUS, €ro
UHTEpIIpeTaliy, TpeoOpa3oBaHUI0 U MPUMEHEHHUIO B YUEOHBIX CUTYallMsAX, B TOM YHUCIE MPH
CO3JJaHUH Y4EOHBIX M COI[UAIBHBIX TPOEKTOB;

(hopMHpPOBaTh HAYYHBIA THIT MBINUICHHUS, BIAJCTh HAYYHOH TEPMUHOJIOTUEH, KITFOUYEBBIMU
HOHATUSMHU U METOJIaMH;

CTaBUTHh M (POPMYIMPOBATH COOCTBEHHBIC 3a/1a4M B OOpPa30BATEIBHON ACATEIBHOCTH U
KU3HEHHBIX CUTYAIHSIX;

BBISBJIAITh TPUUYMHHO-CIEJCTBEHHBIE CBS3M M aKTyalM3UpOBaTh 3ajady, BBIJBHUIaThb
TATIOTe3y € pelleHUs, HaXOIWTh apryMEHTBHI JUIS JIOKA3aTeNbCTBA CBOMX YTBEPIKICHHH,
3a/1aBaTh MapaMeTPbl U KPUTCPUH PEIICHUS;

aHAM3MPOBATh TMOJIy4YEHHBIE B XOJA€ pEIICHUS 33ha4d Pe3yJabTaThl, KPUTHUYECKH
OILICHUBATh UX JIOCTOBEPHOCTD, IIPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBHUSX;

JIaBaTh OLICHKY HOBBIM CHUTYAIIHsIM, OLICHUBATh TPHOOPETEHHBIN OIIBIT;

OCYIIECTBJIATh 1EJICHAINIPABICHHBIN MOUCK MEpPEeHOca CPEACTB M CHOCOOOB NIEHCTBUS B
npoeCCHOHATIBHYIO CPENY;

yMETh TEPEeHOCUTh 3HAHUS B  MO3HABATEIbHYID W  IPAKTHYECKYI0  00JacTu
KHU3HEICATETLHOCTH;

YMETh WHTETPHPOBATH 3HAHUS U3 Pa3HbIX TPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIE WJIEH, IpeIaraTh OPUTHMHAJIBHBIE MOIXOJbl M pELICHHS, CTaBUTh
npoOJIeMBI U 3a/1a4H, IOIYCKAIOIIME aJbTePHATHBHBIC PEIICHHUS.

3) pabora ¢ nnpopmanueii:

OPUEHTHPOBAThCA B Pa3IMYHBIX MCTOUYHUKAX MHQOpManuu (Tekcre yyeOHOro mocoodus,
HAYYHO-TIOMYJSIPHOM JTUTEpaType, OMOJOTMUYECKUX CIIOBAPSAX M CHPABOYHHKAX, KOMIBIOTEPHBIX
0azax naHHBIX, B VHTepHeTe), aHAIU3UPOBATh HHQPOPMALHMIO PA3IUYHBIX BUAOB U (HopM
NpEICTaBICHUS, KPUTUUECKU OLIEHUBATh €€ IOCTOBEPHOCTh M HETPOTUBOPEUYUBOCTD;

dopMymTHpOBaTH 3aMpOChl W TMPUMEHSTH pPazIMYHble METOIBl INPH TOHWCKE M OTOOpe
Ouonornyeckoid MHQPOPMAIUU, HEOOXOAUMOM JUTS BBITIOJTHEHHS YIeOHBIX 3a/1a4;

npHOOpeTaTh OIBIT HMCIOJIb30BaHUS HWH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIICHCTBOBATH KYJIbTYPY aKTHBHOTO HMCIIOB30BAaHUS PA3TMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEIBHO BBIOMPATh ONTUMAIBHYIO (OpMYy TpEnCTaBICHUS OWOIIOTHYECKON
uHdopMaruu (cxembl, Tpaduky, TuarpaMmbl, TAOIUIbI, PUCYHKU U JAPYTOe);

WCIIONIb30BaTh HAYYHBIA S3BIK B KAYECTBE CpEACTBAa NpH paboTe C OMOIOTHUYECKOM
uHdopMaIueil: MpUMEHsITh XUMHUUYECKHEe, (PU3MYECKHEe M MaTeMaTUYECKUE 3HAKH M CHMBOJIBI,
dopmynbl, abOpeBHATypy, HOMEHKIATYpY, HCIIOJIB30BaTh M MPEeoOpa3oBbIBaTh 3HAKOBO-
CHMBOJIMYECKUE CPEIICTBA HATJISTHOCTH

BIIaZICTh HAaBBIKAMU pACIO3HABaHUS U 3alMThl UHQopManuu, HHOOPMAITUOHHON
0€3011aCHOCTH JINYHOCTH.

OBJiaieHNe YHHBEPCAIbHBIMH KOMMYHUKATHBHBIMH /1€ HCTBUAMM:

1) o6meHue:

OCYIIECTBIISTh KOMMYHHMKAIIMM BO BCEX cepax >KM3HU, aKTHBHO YJ4acTBOBATH B JTMAJIOTE
WIH JMCKYCCHH IO CYIIECTBY OOCYXKIaeMOW TeMbl (YMEHHE 3a7aBaTh BOIPOCHI, BHICKa3bIBATh
CYKIEHUSI OTHOCHUTEIBHO BBIMOJHEHHS TMpeagaraeMod 3ajay, YYUTHIBATH HHTEPEChl U
COTTIACOBAHHOCTD TMO3UIIMH IPYrHX YYACTHUKOB JMAJIOTa UITH JUCKYCCUN);

pacrio3HaBaTh HeBepOaJIbHBIC CpEACTBA OOIMICHUS, MOHMUMATh 3HAYCHUE COIMAIBHBIX
3HAKOB, MPEANOCHIJIOK BOSHUKHOBEHUS KOHVIMKTHBIX CUTYallul, YMETh CMAr4aTh KOHQUIMKTHI U
BECTH TIEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIIOCOOAMU OOILICHUS W B3aUMOJICHCTBUS, MOHUMATh HaMEpPEHUs
JPYTuX JIIOJEH, MPOSBIATh YBAKUTEIbHOE OTHOIICHHE K COOECETHUKY M B KOPPEKTHOU (opme
(GopMyITHpPOBATH CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTMYHO W3JIaraTh CBOK TOYKY 3PCHHSI C HCIIOJIbB30BAHUEM SI3BIKOBBIX
CpPEICTB.



2) COBMEeCTHAsl IeATEIbHOCTD:

MOHUMATh U HCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U MHIMBUAYATbHONW pabOTHI MPU
peIeHrN OMOJIOTUYECKOM Mpo0IeMbl, 000CHOBBIBATH HEOOXOAUMOCTh TPUMEHEHU S TPYIIIIOBBIX
dopM B3aMMOICUCTBUSI IPU PEIICHUH YIeOHOH 3a1a4H;

BBIOMpATh TEMAaTUKy U METOAbI COBMECTHBIX NEHCTBUN € Y4d€TOM OOIMX MHTEPECOB U
BO3MOKHOCTEH Ka)J0r0 4JI€HA KOJIJICKTUBA;

NPUHUMATh LEIH COBMECTHOM JEATEIBHOCTH, OPraHU30BBIBATH U KOOPAUHHPOBATh
JEUCTBUS MO €€ NOCTUXKEHUIO: COCTABJILATH IUIAH JEWCTBUM, PACHPEACIATH POJIA C YYETOM
MHEHUH yJaCTHUKOB, OOCYKIaTh pe3yibTaThl COBMECTHON padOThI;

OLICHUBATh Ka4eCTBO CBOETO BKIaJa M KaKJIOTO y4acTHHMKAa KOMaH[bl B OOLIMI pe3yibTar
110 pa3pabOTaHHBIM KPUTEPUSIM;

NpeyiaraTb HOBBIE€ MPOEKTHI, OLIEHUBATh WAECH C MO3UIMHA HOBU3HBI, OPUTHHAJIBHOCTH,
MPAKTUYECKOW 3HAUMMOCTH;

OCYHIECTBJISITh MO3UTUBHOE CTPATETUYECKOE IIOBEAEHUE B PA3IUYHBIX CHUTYaLMUsX,
MPOSIBIISATH TBOPUECTBO U BOOOpakeHUE, OBITh MHUITHATHBHBIM.

Osy1aieHNe YHMBEPCAJIbHBIMH PeryJIATUBHBIMU 1€ ICTBUSIMU:

1) camoopranm3auus:

HCIIONIb30BaTh OMOJIOTMYECKUE 3HAHUS IS BBISBICHUS MPOOJIEM W WX pPEICHUS B
YKU3HEHHBIX U yIEOHBIX CUTYAIUSX;

BBHIOMPATh HA OCHOBE OMOJIOTUYCCKUX 3HAHUM 11€TICBhIC U CMBICIOBBIC YCTAHOBKH B CBOUX
JEUCTBUAX M MOCTYNKaxX IO OTHOIIEHUIO K UBOW MPHUPOJE, CBOEMY 30POBBIO U 3I0POBBIO
OKpYXKaIOLWX;

CaMOCTOATEILHO OCYILIECTBIIATH MMO3HABATEIIbHYIO JACSITEIbHOCTh, BBISBIISTH HPOOJIEMBI,
CTaBUTh U (opMynupoBaTh COOCTBEHHBIE 3a/aud B 00pa30BATEIbHON JESATEIBHOCTH H
JKU3HEHHBIX CUTYALIUSIX;

CaMOCTOSITEIbHO COCTABJISITH IJIAaH PEIICHHS MPOOJIeMbl C YUETOM MMEIOIIMXCSI PECYPCOB,
COOCTBEHHBIX BOBMOKHOCTEH U MPEaNOUTEeHU;

JIaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

pacumpsTh paMKA Y4€OHOTO TIPEAMETa Ha OCHOBE JIMYHBIX IPEATIOUTECHHI;

JIeNIaTh OCO3HAHHBIN BBIOOD, apTyMEHTUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 3a PEILCHHUE;

OLICHUBATh PHOOPETEHHBIN OIIBIT;

croco0cTBOBATh (OPMUPOBAHUIO U TIPOSIBJICHUIO IMMPOKOH SPYIUIIMU B Pa3HBIX 007IaCTsIX
3HAHWH, TOCTOSHHO MOBBINIATH CBOM 00pa30BaTENbHBIN U KyIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTh, OLICHUBATh
COOTBETCTBUE PE3YIBTATOB LIEIISIM;

BJIaJICTh HABBIKAMH IMO3HABATEIHbHON peuieKCHM Kak OCO3HAHMS COBEPIIAEMBIX ICHCTBUI
U MBICIUTENIbHBIX MTPOIIECCOB, UX PE3YJITATOB U OCHOBAHUM, UCIIOIB30BATh MPUEMBI peduieKCUU
JUISL OIICHKHM CHTYalllH, BEIOOPA BEPHOTO PEIICHHUS,

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IMIPUHUMATh PEIICHUS MO UX CHUKEHHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTBI IPYTUX MPHU aHAIU3€ PE3YNbTATOB JIEATEIbHOCTH;

3) npuHsiTHE CeON M APYyrUX:

MPUHUMATH ceOs1, TOHUMasi CBOM HEJOCTATKH M JIOCTOMHCTBA,

MIPUHUMATh MOTUBBI U APIYMEHTBI JPYTUX TP aHAIN3€ PE3YIBTATOB JIEATEIbHOCTH;

MPU3HABATh CBOE MIPABO U MPABO APYIUX HA OILIMOKH;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C O3ULIUH JIPYTOrO YeJoBeKa.
INPEJJMETHBIE PE3YJIbTATDBI

[IpenMeTHble pe3yabTaThl OCBOEHHUS colepxaHus ydyeOHoro mnpeamera «buonorus» Ha
yIIyOJIEHHOM YPOBHE OPMEHTHPOBaHBI Ha o0ecreyeHre nNpouiabHOro o0ydyeHus: 00yqdaronpxcs
Oouonornu. OHU BKIIOYAIOT: crnenuduueckue JUisi OMOJIOTMM HaydyHble 3HAHUSA, YMEHHUS U



crocoObl JIEWCTBUMA 10 OCBOCHHUIO, WHTEPIPETAlMU M TNPEoO0pa3oBaHUIO 3HAHHWH, BUJIBI
JESTeTbHOCTH MO TMOJYYEHUIO HOBBIX 3HAHUW W MX MPUMEHEHHIO B PA3IMYHBIX Y4EOHBIX, a
TaKKE B PEAIbHBIX KU3HEHHBIX CUTyalusx. [IpegMerHbie pe3ysabTaThl MPeCTaBICHbI O rojam
U3y4EeHUSI.

[lpenmeTHble pe3yabTaThl OCBOEHUs YydeOHoro mnpeamera «buonorus» B 10 Knacce
JIOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE U POJIU OMOJIOTHHU B CUCTEME €CTECTBEHHBIX HAYK, B
GOpMUPOBAaHUU E€CTECTBEHHO-HAYYHOW KAPTHHBI MHpA, B TMO3HAHUHM 3aKOHOB IMPUPOABI U
peleHnH MpooIeM palioOHAIBHOIO MPUPOIONOIB30BaHHUSL, O BKIIAJE POCCUUCKUX U 3apYOeKHBIX
YIEHBIX B Pa3BUTHE OMOJIOTHY;

BJIJICHUE CHCTEMOW OWOJIOTMYECKHX 3HAHHWI, KOTOpas BKIIOYACT: OCHOBOIIOJIATAIOLIIE
OMOJIOTUYECKHE TEPMUHBI M TOHSATHS (KU3Hb, KIETKA, OpPraHU3M, METa0OJM3M, TOMEOCTas,
CaMOperyIAIUsl, CAaMOBOCIIPOM3BEIEHNE, HACIEICTBEHHOCTh, U3MEHUNBOCTh, POCT U Pa3BUTHE),
ouonornueckue teopuu (kierouHas teopuss T. IllBanna, M. Ilneitnena, P. Bupxosa,
XpOMOCOMHas Teopusi HacieacTBeHHocTu T. Moprana), yaenus (H. Y. BaBuiioBa — o neHTpax
MHOT000pa3usi U MPOUCXOKICHHS KyJIbTYPHBIX PACTEHHI), 3aKOHBI (€IMHOOOpa3us MOTOMKOB
IIEpPBOTO MOKOJIEHUS, PacleIJIEH s, YUCTOThl FaMeT, He3aBUCUMOTo HacieAaoBanus I'. Mennens,
TOMOJIOTHYECKUX PSAIOB B HacleACTBeHHOW wu3MeHunmBoct H. WM. BaBuiopa), mpuHIHIIBI
(KOMILIIEMEHTAPHOCTH );

BJIaJICHUE OCHOBHBIMHM METOJIaMH HAYYHOTO MO3HAHUS, MCIIOIb3YEeMbIX B OMOIOTHYECKIX
M CCIIEIOBAHU X )KUBBIX O0ObEKTOB (OIMHCaHKE, U3MEepeHre, HaOM0IeHUE, SKCIIEPUMEHT);

YMEHHE BBIACNATh CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U IYKAPHUOT,
OJIHOKJIETOUHBIX M MHOTOKIETOYHBIX OPraHU3MOB, B TOM uucie Oakrepuil, rpuboB, pacTeHHil,
YKUBOTHBIX U YEJIOBEKa, CTPOCHHSI OPTaHOB U CHUCTEM OpPraHOB PACTEHUM, )KMBOTHBIX, YEJIOBEKa,
MPOIIECCOB  KU3BHEACITEIbHOCTH, MPOTEKAIONMX B OpPraHU3Max pacTeHHH, XUBOTHBIX U
YyeJI0BEKa, OMOJIOrMUECKUX MPOLIECCOB: OOMEHa BelecTB (MeTab0JIM3M), IPEBPAICHHS SHEPTUH,
Opo’keHHUsl, aBTOTPOPHOTO U TETepOTPOPHOTO THUIOB MUTAHUS, (OTOCHHTE3a M XEeMOCHHTE3a,
MHTO3a, Mel03a, raMeToreHesa, sMOproreHes3a, mocTIMOPUOHAIBHOTO Pa3BUTHS, Pa3MHOXKEHNUS,
WHJMBUAYaJbHOTO DPa3BUTHUSl OpraHu3Ma (OHTOTeHe3a), B3aUMOJICHCTBUSI T€HOB, Ie€TEpo3uca,
HCKYCCTBEHHOTO 0TOOpa;

YMEHUE YCTAaHABIMBATh B3aWMOCBS3HM MEXIy OpPraHOMIAMH KICTKA W WX (yHKIHSIMH,
CTPOCHUEM KIETOK pa3HbIX TKaHeH U UX QyHKUUSIMHU, MEXKIY OpraHaMy U CHCTEMaMH OPraHoB Y
pacTeHMi, JKUBOTHBIX M 4YEIOBEKA M HX (YHKUHSAMH, MEXIYy CHCTEMaMH OpPraHOB M UX
GyHKUIMAMH, MEXIy STanmamMi OOMEHa BEINECTB, ATallaMH KIETOYHOTO LMKIA U JKU3HEHHBIX
[UKJIOB OpPraHM3MOB, OJTanamMu 5SMOPHUOHAIBHOTO PAa3BUTHUS, TE€HOTHUIOM U (ECHOTUIIOM,
deHoTunOM U (hakTOpaMu cpeasl OOUTaHMUS,

YMEHHE BBISBIIATH OTIWYUTENbHBIC MPHU3HAKH JKUBBIX CHCTEM, B TOM YHCJIE PACTCHHH,
JKUBOTHBIX U UEJIOBEKA;

YMEHHE HCIOJIb30BAaTh COOTBETCTBYIOLIME apIyMEHThI, OMOIOTHYECKYIO TEPMUHOJIOTHUIO U
CUMBOJIMKY JUIsl 1OKa3aTeJIbCTBA POJCTBA OPTaHU3MOB Pa3HbIX CUCTEMATUUYECKUX TPYIII;

YMEHHE pemarb OWOJOTMYecKHe 3aJaud, BBISBIATH MPUUYUHHO-CIEICTBEHHBIEC CBS3U
MEXIy HCCIeIyeMbIMA OHMOJOTHYECKUMHU TMPOIECCAMH U SIBJICHHSIMH, JEllaTh BBIBOABI H
MPOTHO3bl HA OCHOBAHUU MOJIYdEHHBIX PE3YJIbTATOB;

YMEHHUE BBIMOJIHATH J1a00OpaTOPHbIE U MPAKTUYECKUE pabOThI, COOMIOIATh MpaBUiia MPHU
pabote ¢ yueOHBIM U Ja00paTOPHBIM 000PYIOBaHUEM;

YMEHHE BBIJBUTATh THUIOTE3bl, MPOBEPATH HUX OSKCICPUMEHTAIBHBIMH CPEICTBAMHU,
dopMynupys 11e1b UCCIeI0OBAHUS, aHATU3UPOBATh MOJYYEHHBIE PE3yNbTaThl U JIENIaTh BHIBOBI;

YMEHHE Y4acTBOBAaTh B y4eOHO-MCCIIEIOBATEIBCKONH paboTe Mo OMOJOTHH, DKOJIOTUH H
MeJUIIMHE, MPOBOAMMON Ha 0a3ze IIKOJIbHBIX HAay4HBIX OOLIECTB, U MYOJIUYHO MPEICTABIATH
MOJIy4eHHBIE PE3YNIbTaThl HA YUEHUUYECKUX KOH(EpeHIHSIX;



YMEHUE OLICHUBAaTh JSTUYECKUE AaCIEKThl COBPEMEHHBIX HCCIeJOBaHUNH B oO0nacTu
OUONOTMM M MEOUIMHBI (KIOHMPOBAHUE, HMCKYCCTBEHHOE OIUIOOTBOPEHHUE, HAaIpaBJICHHOE
M3MEHEHME TEHOMA U CO3/IJaHUE TPAHCTEHHBIX OPIraHU3MOB);

YMEHHE OCYITIECTBIISATH OCO3HAHHBIN BBIOOP Oyaymiei mpodeccuoHaIbHON IEATENPHOCTH B
o0nacTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOIOTUH, BETEpPUHAPUH, CETIBCKOTO X035ICTBA, MUIICBOM
IPOMBIIUIEHHOCTH, YIIYOJSTh IO3HABAaTEIbHBIM MHTEpPEC, HANpABJICHHBIM Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOLEH TMpodeccur M MPOAODKEHHE OMOJIOTMYECKOro oOpa3oBaHUs B
OpraHu3aIUsAX CPEAHETO MPOPEeCCHOHATBHOTO U BBICILIET0 00pa30BaHUs.

[IpenmetHble pe3ynbTaThl OCBOEHUsI ydeOHoro mnpeamera «buomnorus» B 11 Knacce
JOJKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUN O MECTE M POJH OMOJOTMU B CHCTEME €CTECTBEHHBIX HAYK, B
(GopMUPOBAaHUU COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHMHBI MHUpPa, B IO3HAHUHM 3aKOHOB
OPUPOJBl U PEIICHUH IKOJOTMYECKHX MPOOJieM 4YeOBEYecTBa, a TakKe B PEUICHUU BOIPOCOB
pallOHATIBHOTO TNPUPOAONONB30BaHMSA, U B (POPMHUPOBAHMHM IIEHHOCTHOTO OTHOLICHHS K
npupojie, OOIECTBY, YETOBEKY, O BKIAJE€ POCCHUMCKUX M 3apyOCKHBIX Y4YEHBIX-OHMOJOTOB B
pa3BuTHE OMOJIOTHH;

YMEHHE BJIAZIETh CHCTEMON OMOJOTMYECKUX 3HAHHM, KOTOpas BKIIOYACT ONpENeNICHUs U
MOHMMaHUE CYIHOCTH OCHOBOIIOJAraronMx OHOJOTHYECKUX TEPMHHOB M TMOHATUN (BUL,
’KocHcTeMa, Ouocdepa), Ouosornueckue Teopun (3BononnoHHas Tteopus Y. [lapBuHa,
CUHTeTHYecKas Teopus 3Bostonuu), ydeHus (A. H. CeepuoBa — 0 HyTsX M HampaBJICHUIX
sBomoruu, B.M. BepHanckoro — o 6mocdepe), 3akoHbl (TeHETHYECKOTO paBHOBecHs Jx. Xapau
u B. Baiinbepra, 3apoasimeBoro cxoiacrsa K. M. bapa), mpaBuna (Munumyma HO. JluOuxa,
9KOJIOTMYECKOM MUpaMUJbl SHEPIUn ), runoressl (runoresa «vupa PHK» V. 'mnbepra);

YMEHHE BIIQJETh OCHOBHBIMH METOJaMHM HAy4YHOTO IIO3HAHUS, HCIIOJIb3YeMbIMH B
OMOJIOTUYECKUX MCCIEIOBAaHUAX JKUBBIX OOBEKTOB U DJKOCHCTEM (OMHMCAaHME, H3MEpEHHUE,
HalJto/IeHNe, SKCIIEPUMEHT), CIOCO0aMU BBISIBJICHUS U OLIEHKU aHTPONOTCHHBIX U3MEHEHUU B
PUPOJIE;

YMEHHE BBIIENATh CYIIECTBEHHBbIE MPHU3HAKH: BHUJOB, OHOTEOIIEHO30B, JKOCHCTEM U
Oouoceppl, CTaOMIM3UPYIOIIETO, JBHMXKYLIETO U  Pa3pbIBAIOIIETO €CTECTBEHHOIO OTOOpa,
AJIOTIATPUYECKOTO U CUMIATPUUECKOTO BU000pA30BaHUSI, BIAUSHUS JBHXKYIIMX CHII SBOJIOIUH
Ha TeHO(OH/ MOMYISINU, TPUCIIOCOOIEHHOCTH OPraHW3MOB K Cpefie OOMTaHUsl, YepeJOBAHUS
HaIpaBJICHUN IBOIIOLUH, KDYTOBOPOTA BEILIECTB U MTOTOKA SHEPTUH B IKOCHCTEMAX;

YMEHHE YCTaHaBIMBaTh B3aMMOCBS3M MEXKAY MPOIECCAMU JBONIOIUHU, IBHKYIMMU
CHJIaMU aHTPOIIOTeHE3a, KOMIOHEHTAMHU DPA3IMYHBIX SKOCHCTEM M MPUCIOCOOICHUSAMU K HUM
OpraHU3MOB;

YMEHHE BBISBJIATH OTIMYUTEIbHBIC IPU3HAKU )KUBBIX CUCTEM, IPUCIOCOOICHHOCTh BHI0B
K cpeae oOuTaHUs, aOMOTHYECKUX W OMOTHYECKUX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBS3EH
OpraHHU3MOB B COOOIIECTBAX, aHTPOIOTEHHBIX U3MEHEHU I B 9KOCHCTEMaX CBOEH MECTHOCTH;

YMEHHE HCIOJIb30BAaTh COOTBETCTBYIOLIME apIyMEHThI, OMOIOTHYECKYIO TEPMUHOJIOTHUIO U
CUMBOJIMKY JJs1 JI0Ka3aTeIbCTBa pOJACTBA OPraHM3MOB pa3HbIX CHUCTEMATUUYECKUX TIPYIII,
B3aMMOCBSI3M OPraHU3MOB U Cpelbl OOUTAaHMS, €JUHCTBA YENOBEYECKUX pac, HeOOXOIUM OCTH
COXpaHEHHUs MHOrooOpas3usi BHJIOB U HKOCHCTEM KaK YCIIOBHUS COCYIIECTBOBAHHUS MPUPOIBI U
YeJI0BEYECTBA,

YMEHUE pemarb OWOJOrMYecKHe 3aJaud, BBISBIATh MPUUYUHHO-CIEICTBEHHBIC CBS3U
MEXIy HCCIEIyeMbIMH OWOJIOTMYECKUMH MPOIECCaMH U SIBJICHUSAMH, JelaTh BBIBOJBI U
MPOTHO3bl HA OCHOBAHUU MOJIYYEHHBIX PE3y/IbTaTOB;

YMEHHUE BBIMOJIHATH J1a0OpaTOPHbIE W MpaKTUYecKue paboThl, COONIOAATh MpaBuja MpU
pabote ¢ yueOHBIM U J1a00paTOPHBIM 000PYIOBaHUEM;

YMEHHE BBIJBUTATh THUIIOTE3bI, IPOBEPSATh HMX OSKCIEPUMEHTAIBHBIMUA CPEICTBAMHU,
dopMynupys 11eNb UCCIeIOBAHU S, aHATHU3UPOBATH MOTYUYEHHBIE Pe3yIbTaThl U JIEaTh BHIBOIbL;



YMEHHE YJacTBOBaTh B Y4€OHO-HCCIIEIOBATEILCKOM paboTe MO OWOJOTHH, SKOJIOTHH U
MEJUIIMHE, MPOBOAMMON Ha 0a3e INKOJBHBIX HAYYHBIX OOLICCTB, W ITYOJMYHO MPEICTAaBIISATH
HIOJIy4CHHBIC PE3yNIbTaThl HA YICHUYECKUX KOH(PEPEHIHUSIX;

YMEHHE OIIEHUBATh THUIOTE3bl M TEOPHH O TPOMCXOKICHUHM KH3HU, 4YEJIOBEKA U
YEJIOBEYECKUX pac, O INPUYMHAX, MOCIEICTBHIX M CIIOCO0aX MPEAOTBPAILCHHS TIOOATbHBIX
W3MEHeHHH B Onocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oymyiieii nmpodeccuoHambHON ACSATEILHOCTH B
obmacTh  OMOJIOTHH, OSKOJOTUH, TPUPOJAONONB30BAHUS, MEIHIIMHBI, OHOTEXHOJOTHUH,
IICUXOJIOrM, BETCPUHAPHUH, CCIBCKOIO X03$II>’ICTB3, HHHIGBOﬁ IMPOMBITIUICHHOCTH, er'IY6J'I$ITI)
NO3HABATEIbHBIH HWHTEPEC, HAIpPABICHHBI HA OCO3HAHHBIM BBIOOP COOTBETCTBYFOIICH
npodeccu W TPOAOIDKEHHE OHOJOTMYecKoro oOpa3oBaHUs B OPraHMU3aLMsIX CPEIHEro
IpOQeCCHOHAIBLHOTO U BBICIIETO 00pa30BaHUsI.



TEMATUYECKOE INIAHUPOBAHUE
10 KJTACC

KommuecTBo 4yacos DJIEKTPOHH bl
No HaumeHoBaHue pa3iesioB U TeM (g poBbIe)
n/n TPOr PaMM bl Bcero Kourpoas, nvie Hpakruecicue o0pa3oBaTeJib Hble
padoThI padoThI pecypesI
1 buosnorus kak Hayka
2 JKuBble CHCTEMBI B X U3y4ECHUE
3 Buonorust knetkn 0.5
4 Xumudeckasi OpraHu3alus KIETKH 10 1
5 CrpoeHne ¥ QpyHKIUH KISTKA 8 2
6 OOMeH BelecTB U MpeBpalleHe SHEPTUH B 9 1 1
KIICTKE
7 HaCJ‘IeIlCTBeHH“aH nudopmauns u 9 1 05
peam3anus e€ B KIeTKe
JKU3HEHHBIA UK KIETKA 6 1
CrpoeHne 1 QYHKIH OPTaHU3MOB 17 1 15
10 PasMHOxK€EHME U pa3BUTUE OPTaHU3MOB 8 1 15
e ? 05
12 3aKOHOMEPHOCTH HACIEICTBEHHOCTH 10 1 1
13 3aKOHOMEPHOCTH U3MEHUYHNBOCTH 6 1
14 I'enetnka gyenoBeka 3 05
15 Cenexiyst OpraHu3MoB 4 1
16 BuotexHonorust U cuHTeTHYECKask OUOJIOTHS 4
17 PesepBHOE Bpems 1
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 6 13




11 KUIACC

KommyecTBo 4acoB

Ne HaumeHoBaHue pa3sgesioB M TeM DJIeKTpoHHbIe (UU(poBbIE)
n/n NPOr paMM bl Bcero E’ﬁiﬂﬁﬂbﬂble :')Iapg:::l":quKMe 00pa3oBaTe/IbHbIE PeCYpPChI
1 3apoxIeHHe U Pa3BUTHE IBOJFOINOHHBIX 4
IIPENCTABICHUH B OMOJIOTHH
2 MUKpO3BOOLHUSA U €€ Pe3yIbTaThl 14 1 2
3 MakpodBOJIIOIHS U €€ Pe3yIbTaThI 6
4 ITpoucxoxaeHne W pa3BUTHAE JKU3HHU Ha 3emiie 15 1 15
5 IlpoucxoxneHue uyenoBeKa — aHTPOIIOIECHE3 10 1 1
DKoJOTHS — HayKa O B3aMMOOTHOIICHHUAX
6 OPTaHU3MOB M HaJIOPTAHU3MEHHBIX CHUCTEM C 3 05
OKpYXKaroUeH cpeoi
7 OpraHu3Mmbl 4 cpea 0OUTaHHs 9 15
8 DKOJIOTHS BUJOB U IOy JISIIHHA 9 0.5
9 DKOJIOTHS COOOIECTB. DKOJIOTHYECKHUE 12 1 05
CUCTEMBI
10 Brocgepa — mobanpHasg YKOCHCTEMA 6
11 UenoBek W OKpy’Karomias cpeaa 6
12 PesepBHOE BpeMsi 8
OBILIEE KOJIMYECTBO YACOB IO ITPOTPAMME 102 4 7.5




INOYPOYHOE INTAHUPOBAHUE

10 KJIACC
KosamnyecTBo 4acoB DJIEKTPOHH ble
[
JI:/ln Tema ypoka Beero KoHTpo.b HbIe IpakTHyeckue ggg;l;gﬁzlreenb HbIC
padoTsI padoTBI pecypesI

1 Buosiorust kKaxk KOMIUIEKCHAs! HAyKa U KaK 4acTh COBPEMEHHOTO 001ecTBa 1

2 JKuBble cucTeMBbI U UX CBOMCTBA 1

3 YpoBHEBas OpraHuU3alys KUBBIX CHCTEM 1

4 Vctopust OTKpBEITHS 1 M3ydeHus KieTkd. Kietounas teopwus 1
MeTo bl MOJIEKYJIIPHOM U KIeTouHOUW Onosoruu. [IpakTHueckas pabota

5 «V3ydeHne METOI0B KICTOYHOW Onooruu (xpoMatorpadus, 1 0.5
anektpodopes, mbdepernmansaoe nentpudyruposanue, [1LP)»

6 XUMUUECKHH COCTAB KIIETKU 1

7 MuHepasbHbIC BeIeCTBA KIETKH, UX OMOJOTHYECKas POib 1

8 Opranuyeckue BeniecTBa KieTku — Oenku. Jlabopatopnas pabota 1 05
«O06Hapy>keHHEe OEJKOB C MOMOIIbIO KAYCCTBCHHBIX PEaKLUiDy '

9 CaoiicTBa, KmaccuuKanus U GyHKINH OEIKOB

10 OpraHnyecKkie BeecTBa KICTKH — YTIICBOIBI

11 Oprannyeckue BeulecTBa KIETKA — JIMITUABI 1
Hyxneunossie kucnotel. JJHK u PHK. JlabopaTtopHas pabota

12 «HccnenoBanne HYKIEHHOBBIX KHCIOT, BBIJCICHHBIX M3 KJICTOK 1 0.5
PAa3TMYHBIX OPTaHU3MOBY

13 Crpoenue u pynkiuuu AT®. [Ipyrue nykieoszuarpudocdatsr (HTD) 1

14 Cexsennposanue JTHK. MeTtoapl reHOMUKH, TPAHCKPUIITOMHUKH, 1 1
IIPOTEOMHKHI

15 MeTobl CTPYKTYpHOU OHOJIOTHH 1

16 Tuns! knetok. IlpokapuoTuueckas KIeTKa

17 CrpoeHne sykaproTHdeckoi kieTkd. [Ipaktnaeckas padota «V3yueHue 1 05
CBOMCTB KJIETOYHOII MeMOpaHbI»

18 [ToBepxHOCTHBIN amnmapar KJIeTKH 1

19 OmaomeMOpaHHbIe OpraHOHB! KIeTKH. [Ipakmnueckas padota 1 05
«V3yueHne MBIKEHHS LUTOIUIA3MBI B PACTHTEIHHBIX KIETKAX)
INoyaBTOHOMHBIC OPTAHOUIBI KICTKH: MUTOXOHIPHH, TIIACTHIIHL.

20 JlaGopatopHas paboTa «lccnenoBanue Mmia3MoJi3a U JAemia3MoJin3a B 1 0.5

PACTUTCJIbHBIX KIICTKAX»




21 HememOpaHHbIC OpTaHOUIBI KICTKU 1

22 Crpoenne ¥ QpyHKIHH sapa

23 CpaBHUTENBHAS XapaKTepPHCTHKA KIETOK 3yKapuoTt. JlabopatopHas 1 05
pabota «/3ydeHne cTpoeHHs KICTOK Pa3IMYHBIX OPTAHU3MOBY
AccUMWIIIHS U MUCCUMUIBIIUS — JBE CTOPOHBI MeTabosm3ma. Turb

24 obmena BemecTB. JlabopatopHas paboTa «3ydeHne KaTaIHTHICCKON 1
AKTHBHOCTH (hepMEHTOB (Ha MPUMeEPEe aMUIa3bl WM KaTajasbl)»
®DepMeHTaTHBHBIA XapakTep peaxuunii KIeTOYHOTo MeTaboIm3Ma.

25 JlaGopartopHas pabota « I3yueHne ¢pepMEHTATHBHOTO pacIIeTiie HUsS 1 0.5
MePOKCHUIA BOJOPOJA B PACTUTEIHHBIX U KHBOTHBIX KIICTKaX)

26 benku-akTHBaTOPhl U OEJKU-MHTHOUTOPBI

27 ABTOTpOQHBII THII 0OMEHa BENIECTB 1

28 DoTOCHHTE3 1

29 Xemocuntes. JlabopatopHas paboTta « CpaBHEHHE IIPOLIECCOB 1 05
(OTOCHHTE3a U XEMOCHHTE3a»

30 AHa’poOHbIe opranu3Mbl. Buysl Oposkenus. Jlabopatopras paboTta 1
«CpaBHeHHe TIPOIIeCCOB OPOIKECHNUS U ABIXAHUSD)

31 A>3pOoOHBIC OPTaHU3MBbI. DTAIbl YHEPTETUIECKOTO 0OMeHa 1

3 DHeprust MeMOpaHHOTO TpajueHTa TpoToHOB. CuHTe3 AT®: paboTa 1
npoToHHOU AT®-cHHTa3b!I

33 Peakiuy MaTpUIHOTO CHHTE3a 1

34 Tpanckpumnims — MaTpuuHblii cuate3 PHK 1

35 Tpancnsnus u €€ dTambl 1

36 KomrpoBanue aMHHOKUCIOT. Pojib pubocom B OMocHHTe3e Oenka 1

37 OpraHu3anusi TeHOMa y IPOKapHOT U 3yKapHOT 1

38 MoJleKy IsIpHBIE MEXaHH3MBI SKCIIPECCHH TCHOB Y 9YKapHOT 1

39 Bupycbl — BHEKICTOYHBIC ()OPMBIKU3HH U OOJUraTHBIC Mapa3uThl. 1 05
Ipaktnueckas pabota «Co3aHue MOJEIU BUPYycCay

40 BupycHbie 3a00JieBaHHS Y€OBEKa, )KUBOTHBIX, PACTCHUI 1

41 HanoTexHosorun B OMOJIOTHU U MEIUIIAHE 1

42 JKu3HEeHHBIN UK KISTKH 1

43 Matpuunsiii cuates JJHK 1

a Xpomocomel. JlabopaTopHas pabota «3yueHue XxpoMoCcoM Ha TOTOBBIX 1 05
MHKpPOTIpEnapaTax)

45 JleneHue KIETKH — MUTO3

46 Tuns! kieTok. Kaprokunes u nutokues. JJabopatopHas pabora 0.5




«HabroieHre MUTO3a B KJIETKAX KOHYHMKA KOPCIIKA JIyKa (Ha TOTOBBIX
MHKpOIIpenapaTax)»

47 Perymsanus >KM3HEHHOIO IMKJIA KIETOK

48 OpraHu3M Kak eJIMHOE I1eJI0e 1

49 Txanu pacrenuii. JlabopaTtopHas pabota «M3yueHue TkaHel pacTeHUil» 1 0.5

50 TkaHM XUBOTHBIX U YeJoBeka. JlabopatopHas padota «3yueHne TkaHeH 1 05
YKHBOTHBIX)

51 Opransl. CucteMbl opraHoB. JlabopaTtopHas pabota «/3yueHue opraHon 1 05
LBETKOBOTO PAaCTECHU»

52 Omopa Tesla OpraHU3MOB

53 JIBIKCHHE OPTaHU3MOB

54 [Mutanue opraHu3MoB 1

55 [uTanne MO3BOHOYHBIX KMBOTHBIX. [luieBapuTeNbHas cucTeMa 1
9eJloBeKa

56 JlpIxaHHe OpraHu3MOB 1

57 JIpIxaHue MO3BOHOYHBIX )KUBOTHBIX M YEJIOBEKA 1

58 TpaHCIOPT BEIIECTB Y OPTraHU3MOB 1

59 KpoBeHOCHasi cucTeMa NO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA 1

60 Brigeneane y opraHusmMoB 1

61 3ammTa y OpraHu3MoB 1

62 VIMMyHHas cucTeMa 4eJoBeKa 1

63 Pa3apaxuMoCTh U peryssius y OpraHu3MoB 1

64 I'yMopanbpHas peryssius U SHIOKPUHHAS CUCTEMa KHUBOTHBIX U 1
YesoBeKa

65 DopMBI pa3MHOKEHHUS OPTAHU3MOB

66 ITo0BOE pa3MHOKEHHUE

67 Meiios 1
I'ametorenes. O0pa3oBaHHe M pa3BUTHE MOJIOBHIX KiIeToK. JlabopaTopHas

68 paboTta «M3yueHre CTpOCHHUS MOJOBBIX KJICTOK Ha FOTOBBIX 1 0.5
MHKpPOIIpenapaTax)

69 WumBuyalbHOE pa3BUTHE OPraHU3MOB — OHTOIEHE3 1

70 3akiajKka OpraHOB U TKAHEW W3 3aPOJIBIIIEBHIX JMCTKOB 1

7 Poct 1 pa3BuTHE KUBOTHBIX. HaV60paTopHaﬂ pabota «BoisBicHne 1 05
MPHU3HAKOB CXOJICTBA 3apOJBILICH MO3BOHOYHBIX JKUBOTHBIX»

79 PasmuOXeHHe 1 pazBuTue pacteHuit. JlabopatopHas padota « CtpoeHne 1 05

OPraHOB Pa3MHOXKCHHUS BbICIINX PACTCHUN




73 VlcTopyisi CTAHOBIICHHUSI U Pa3BUTUSl TCHETUKH KaK HAYKH 1

74 OCHOBHBIC TIOHATHS W CUMBOJIBI TeHeTHKH. JlabopaTopHas paboTta 1 05
«Jlpo3o¢duia Kak 00BEKT TCHETHIECKUX MCCIICOBAaHHUI
3aKOHOMEPHOCTH HaCleJOBaHHs PH3HAKOB. MOHOTHOpHUIHOE

75 ckpermBanue. [Ipaktnyeckas padota "M3ydeHue pe3yabTaToB 1 0.5
MOHOTHOPHIHOTO CKPEIIMBAHUA Y IPp030QIub"

76 utosornyeckue 0CHOBBI MOHOTHOPHUAHOTO CKPEIIUBAHH

77 AHamnBupyomee ckpemyBanue. HemojiHoe JOMIHHPOBaHHE 1

78 Juru6pugnoe ckperuBanue. [Ipaktnyeckas padota «3yueHue 1 05
pe3yJIbTATOB UTHOPUAHOTO CKPEUIMBAHHS Y IPO30(UIBI»

79 Iutonormueckre OCHOBBI AUTHOPHUIHOTO CKPEIIUBAHUSL 1

80 CIIeTUICHHOE HACJIeJIOBAaHHE MPU3HAKOB 1

81 XpomocoMHasi TeOpHs HacleICTBEHHOCTH 1

82 [enetuka noa 1

83 I'eHOTUII KaK LIEJOCTHAS CHCTEMa 1

84 I'eHeTMUECKUI KOHTPOJIb PA3BUTUSL PACTEHUM, JKUBOTHBIX U YEJIOBEKA 1

85 M3MeHYUBOCTh MPU3HAKOB. BHIBI H3MEHYNBOCTH 1

86 MommburKalmoHHas U3MEHYHBOCTb 1
BapuarnmoHHssIif psa n BapuanuoHHast kpusas. JlabopaTtopHas padoTa

87 «HccnenoBanne 3aKOHOMEPHOCTEH MO (D UKAITMOHHOW M3M €HIHBOCTH. 1 0.5
[TocTpoeHne BapuanMmoHHOTO psijia U BApUAUOHHON KPUBO»

88 I'eHoTMIIHYeCcKas M3MEeHYUBOCTh. KOMOUHATHBHASI M3M €HYMBOCTh 1

89 MyTtannonHas u3MeH4InBOCTh. [Ipakmaeckas paborta « MyTtanuu y 1 05
Jpo30( Bl (HAa TOTOBBIX MUKpPOMIpENnapaTax)»

90 3aKOHOMEPHOCTH MYTAIIHOHHOTO MpoLecca. DTMUICHETHKA U 1
SIHTCHOMHUKA

91 I'enetnka uesIoBeKa. Ipaktuueckas padota « CocTaBicHHE U aHAIM3 1 05
POIOCIOBHON

92 MeTo bl MEeMIIMHCKOW TeHETHKH 1

93 3HaueHHEe MEAMINHCKON TeHETHKN B PEIOTBPAIICHUN U JICICHUH 1
TCHETHYCCKUX 3a00JICBaHUI YeIOBeKa

94 OCHOBHBIE TTOHATHUS CGHCKHI/II/\I’. JIabopatopHas paboTa «M3yueHne 1 05
COPTOB KYJIbTYPHBIX PACTEHHH U MOPOJI AOMALIHUX KUBOTHBIX)

95 MeToipl CeNeKIIMOHHON pa6:)TBI. JlabopartopHas paboTa «3ydenne 1 05
METOJIOB CEJICKIIMH PaCTCHHUI

96 JlocTrKeHUs CeNeKIiK pacTeHui 1 KUBOTHBIX. [lpaktnyeckas pabota 1




«IIpuBUBKa pacTeHUN»

97 CoxpaHeHne, N3yYeHHE U HCIOJb30BaHNE TeHETHUECKIX PECypCoB 1
98 BroTexHoNOrHsl Kak HayKka M OTpacibk MPOU3BOJACTBA. [IpakTHyeckas 1 05
paboTta «M3yueHne 00bEKTOB OMOTEXHOJIOTHI
99 OCHOBHbIE HAIIPaBICHUS CHHTETUYECKON OMOJIOruu 1
100 XpoMocoMHasl M TeHHAs HH)KCHEPHs 1
101 MeaunuHCKHe OHMOTEXHOJIOTUHU 1
102 PesepBubIil ypok. [loBTOpenue, 0600meHne, cucTeMaTH3aus 3HaHUH 1
OBLIEE KOJIMYECTBO YACOB IO ITPOTPAMME 102 6 135
11 KJIACC
No KosnyecTBo 4vacoB DJIeKTpOHHBIE
W Tema ypoxa Beero KoHTpoJIb HBIE TpakTHYecKHe ¢ poBbIe
padoThI padoTsI 00pa3zoBaTeJb Hble
pecypcsl
1 OpomonnonHas Teopus Y. Jlapsuna 1
2 JBrmxymue cuiisl 3BoMoIMH BuaoB 1o Y. Jlapsuny 1
3 Bopnba 3a cymiecTBOBaHHE, €CTSCTBEHHBIH W HCKYCCTBEHHBIH OTOOD 1
4 DopMHUpPOBAaHUE CUHTETUYECKO TEOPUHU 3BOJIOLUH 1
5 OTaIsl 9BOJIOIIOHHOTO ITPOIECCa: MUKPOIBOIIOLHS H MaKPO3BOJIOIHS 1
6 Tomysinust — 3eMeHTapHas SAMHULA YBOJIOIHH 1
3akoH remetndeckoro paBHoBecwus Jx. Xapmu, B. BaiinOepra.
7 JIabopatopHas paboTa «BbIsBICHHE U3MEHUHUBOCTH Y 0COOEH OTHOTO 1 0.5
BUJIA»
8 DneMeHTapHbIe (AKTOPHI IBOJFOIMH 1
9 O¢dPext ocHoBaTesst. D ekt OyTHIIOUHOTO TOPIIBIIIKA 1
10 Murpanun. V3omimum nomymsinuii: reorpadudeckas, Onojorndeckas 1
11 EctecTBeHHBIN 0TOOP — HANpaBIAIOLINN (HaKTOP IBOJIOLUH 1
12 TTonoBo# 0T6OP 1
[prcnocoOIeHHOCTh OPTaHU3MOB KaK Pe3yJbTaT MUKPOIBOJIOLUH.
13 JlabopatopHas paboTa «3ydenune apoMop030B ¥ UAMOATANTAIUN Y 1 05
PaCTeHUIA U KUBOTHBIX)
[pumeps! npucnocoOIeHnH y OpraHu3MOB: MOPQOJIOTHUECKHE,
1 ¢duznonornveckue, OHOXUMHUYECKHE, TIOBeAeHUecKue. JlabopaTopHas 1 05
paboTa «IIpucnocobieHns OPraHu3MOB U UX OTHOCUTEIbHAS
11e1eC000Pa3HOCTb)
15 Bun, ero xputepun u ctpykrypa. JlJabopatopHas pabota « CpaBHEHHE 1 0.5




BUJIOB 110 MOP () OJIOTHYECKOMY KPHTSPHIO»

16 CipykTypa Buma 1

17 BumooOpa3zoBaHue Kak pe3yabTaT MHUKPOIBOJIOIMU 1

18 CBs13p MUKPOJBOJIOIUH U SMUAEMUOJIOTUH 1

19 MaxkposBosonys. [1aneoHToIOrMuecKue MeTo bl U3y dEHHsI BOJIOLUI 1

20 Buoreorpaduueckue MeTOAbl U3yYCHUS IBOJFOLUU 1

2 OMOpHONIOTHIECKHE U CPAaBHUTEIFHO-MOP(OIOTHIECKAE METOIBI 1
H3yYEHUs YBOJIOLUH

29 MoJieKy IIpHO -TeHETHYECKUE, OMOXUMUYECKUAE M MaTeMaTHdeCKIe 1
METOBI H3YYCHHUS SBOJIOINA

23 O0ue 3aKOHOMEPHOCTH IBOJIIOIUHI 1

24 AnanTuBHas pamaiys. HepaBHOMEpHOCTh TEMIIOB 3BOJIFOIHI 1

25 Hay4Hple runoTe3sl IPOUCXOXKICHUS JKU3HM Ha 3emIie 1

26 JloHay4yHBIE IPENICTABICHHS O 3aPOKJACHUH JKU3HU 1

27 OCHOBHBIE HTaIbl HEOPTAHMYECKOH IBOJIFOLIUU 1

28 T'unoTe3sl 3apoKACHUS KUZHU 1

29 Hctopus 3emim 1 MmeTobl e€ n3ydeHus. JlabopatopHas pabota 1 05
«V3ydeHne 1 ONHCaHNUe HCKOTIAEMBIX OCTATKOB NPEBHHUX OPTAHU3MOBY

30 HauanpHble Tanbl OPraHMYECKON IBOJIIOIMU

31 OBOMOIHS 3YKapHOT

30 OCHOBHBIE 3TaIlbl YBOJIOLUH PacTUTEILHOTO Mupa. [Ipaktnaeckas 1 05
paborta «/3ydeHne 0coOCHHOCTE! CTPOCHHMS pACTCHUI Pa3HBIX OTACIIOBY

33 OCHOBHBIE 3Tambl YBOJIOIMU KUBOTHOTO MUpPa 1

2 DBoJOIHS )KUBOTHBIX. [Ipaktnieckas padota «M3ydenue 1 05
0COOCHHOCTEH CTPOEHHSI TT03BOHOYHBIX KHBOTHBIX) '

35 Pa3BuTne xu3HM Ha 3eMJie O HpaM B IEPHOAaM 1

36 MaccoBble BRBIMHPaHHs — 3KOJOTHYECKHE KPHU3UCHI MIPOINIOTO 1

37 CoBpeMeHHBIN YKOJIOTUIECCKHIA KPHU3KC, €T0 0COOCHHOCTH 1

38 CoBpeMeHHasi CUCTeMa OPTaHUYECKOTO MPOILIOro 1

39 OCHOBHBIE CHCTEMAaTHYCCKHE TPYIIIBI OPTaHH3MOB 1

40 AHTPOIOJNOTHS — HayKa O YeJIOBEKe 1

41 Pa3BuTre IpeACTaBIEHUI O IPOUCXOXKICHUU YEJIOBEKA 1
MecTo YenoBeKka B CHCTEME OpraHudeckoro mupa. JlJabopatopHas

42 paboTta «M3yueHre 0cOOEHHOCTEH CTPOCHMS CKeJleTa YeI0BeKa, 1 05

CBS3BaHHBIX C IIPSIMOXOKICHUCM )




43 JIBIDKYyIIME CHUJIbI AHTPOTIOTEHE3a 1

a4 CooTHOIIEHNE OMOJIOTHIECKUX U COIMATBHBIX (DaKTOPOB B 1
AQHTPONIOTEeHE3e

45 OCHOBHBIC CTAJMH aHTPOIOTEHE3a 1

46 [ManeoreHeTHka M MajJieOreHOMHUKA

47 DBOJIIOLIMS COBPEMEHHOTO YEJIOBEKA

48 Yenoseueckue pacsl. [Ipaktnueckast padota «M3yueHne 3K0IOTHIECKUX 1 05
aJIaNTalui YeJIoBeKay '

49 MexIMCIUIUIMHAPHBIE METO bl aHTPOIOJOIUU 1

50 3aporKAeHUE U Pa3BUTHE IKOJOTUU 1

51 Mertoms! skonoruu. JlabopatopHas paboTa «M3ydeHne MeTo10B 1 05
9KOJIOTHYECKUX MCCIIEJ0BAHUN '

52 3HaueHNe YKOJOTHIECKUX 3HAHUH /U JeIoBeKa

53 Dxkonoruyeckue Gpakropsl
Abnotnueckue (axropsl. CBET Kak SKOJOTHISCKHH (BaxTop.

54 JlabopatopHas paboTa « BeisiBeHHe MPUCTIOCOOICHII OPTAHU3MOB K 1 05
BIIMSIHUIO CBETa»
Abunotnueckue pakropsl. TemnepaTypa Kak 3KOJIOTHYECKHH (akKTop.

55 JlabopaTtopHas paboTa «BplisBIicHHE MPUCTIOCOOJICHUIT OPTaHU3MOB K 1 05
BIMSTHUIO TEMIIEPATypPhI»
Aobuotnueckue (HaxTopbl. Bia)KHOCTb Kak 9KOJOTHYECKHN (pakTop.

56 JlabopaTtopHas paboTa « AHATOMUYECKHE OCOOEHHOCTH PAaCTeHU U3 1 0.5
pa3HbIX MECT OOUTAHUS

57 Cpensl 0OWTaHUS OPTAaHU3MOB 1

58 buonornueckue puTMbI 1

59 KusneHHsle (HOPMBI OPTAHU3MOB 1

60 Brnotnaeckue axrops 1

61 3HaueHre OMOTHYECKUX B3aUMOJICHCTBUN I CYLIECTBOBAHUS 1
OpraHu3MoOB B cpeJie 00UTaHUA

62 OKOJIOTHYECKHUE XAPAKTCPUCTUKH MOIY ISIIHN 1

63 OCHOBHBIE 1OKa3aTeJH MOIMYJAIUN: YHUCICHHOCTb, INIOTHOCTS, 1
BO3pACTHAs U I10JIOBAs CTPYKTypa

64 OcCHOBHBIE MOKa3aTeNIM MOIYJBILUN: POKIAEMOCTb, IIPUPOCT, TEMII 1
pocTa, CMEPTHOCTh, MUIPALIUH

65 Oxoyoruyeckasi CIpyKTypa IOy JLIIHA

66 JlMHAMUKa HOMYJSINKAU U e€ peryJisiuus




67 Kpussle pocta unciaeHHocTd nonyssiuu. Kpusble BbDKHBaHUS 1
68 3KOHOFI/I‘I€CKa$IvHI/IHIa Buma. Jlabopartopuas pabota «IIpucmoco0Onenns 1 05
CEMSH PacTeHUH K PacCeIeHHIO»
69 Buj kak cucteMa nomysasuui 1
70 3aKOHOMEPHOCTH NMOBEJICHUS M MUTPALUI )KUBOTHBIX 1
71 Coo0MIecTBO OpraHu3MOB — OHOIIEHO3 1
72 DKOCUCTEMAa KaK OTKPHITAsl CUCTEMA 1
73 Kpyrosopot BemiecTs 1 MOTOK 3HEPTUU B IKOCHUCTEME 1
74 OCHOBHBIE TIOKA3aTeJI YKOCUCTEMBI 1
75 DKOJOTUYECKUE MTUPAMUJIBI 1
76 H3meHeHus: coo0EecTB — CYKIECCHH 1
77 [pupoaHbIe SKOCHCTEMbI. DKOCHCTEMBI 03¢ U PEK. DKOCHCTEMBI MOpEii 1
U OKCaHOB
78 IpupoHbIe SKOCHCTEMBI. DKOCHCTEMBI TYHJIP, JIECOB, CTEIIEH, ITy CTBIHB
79 AHTPONIOTEHHBIE YKOCUCTEMbI
80 Ypb6oskocuctemsl. Ilpaktuueckas pabota «M3ydeHue u onucanue 1 05
ypOOIKOCHCTEMBI»
81 3aKOHOMEPHOCTH (HOPMHUPOBAHHS OCHOBHBIX B3aUMOICHCTBHUH 1
OpPTaHU3MOB B 9KOCHCTEMaX
MexaHH3MBI BO3ICHCTBUS 3arpsi3HCHUH pa3HBIX TUIIOB Ha
82 cyOOpraHu3MeHHOM , OPTAHU3M EHHOM, MO JILIMOHHOM H 1
9KOCHCTEMHOM YPOBHAX
83 Buocdepa — obmemmanerapraas 00o10uka 3eMim 1
84 VYuenue B. U. Bepuaackoro o 6uocdepe 1
85 3aKOHOMEPHOCTH CYIIECTBOBAHHs OHOC(epbl 1
86 KpyroBopoThI BelIecTB 1 OMOTCOXUMHUYESCKHE ITHKIIBI 1
87 3oHaIBHOCTh OMOCchepbl. OCHOBHBIE OMOMBI CYIIIH 1
88 YcToiunBoCTs OHOCHEPHI 1
89 DKOJIOTHYECKHE KPU3HUCHI ¥ MX IPUIHHBI 1
90 Bo3snelicTBie uenoseka Ha 6uochepy 1
91 AHTPONIOT€HHOE BO3CHCTBUE HA PACTUTEIbHBIM U )KUBOTHBIH MHp 1
92 OxpaHa IPUPO b 1
93 OCHOBHBIE IPUHIUIBI YCTONYUBOTO PA3BUTUS YEJIOBEUECTBA U IPHUPOIBI 1
94 ParmoHanbHOE IPUPOIOTIOIBF30BAHNE U COXpAHCHHE OHMOJIOTHIECKOTO 1

pazHooOpasus 3eMim




95 0O6006meHue no Teme «MUKPOIBOOIMS U €€ pe3yJIbTAThDY 1
96 O060061IeHne Mo TeMe « MaKkpOdIBOJIOIMS U €€ Pe3yIHbTaThD» 1
97 O06o061IeHne mo Teme «I[IpoucxoxacHHE U Pa3BUTHE JKU3HU Ha 3eMJIC» 1
98 0O006menue mo teme «IIponcxoxaeHne YeaoBeKa — aHTPONOTEHE3 1
99 O600muIeHne 10 TeMe « DKOJIOTHI — HayKa O B3aNM OOTHOIICHHUIX 1
OpPTaHU3MOBY
100 0O6006meHue no teme «OpraHu3Mbl ¥ cpeia 0OUTAHUSD)
101 O600meHne 10 TeMe « DKOJIOTHS BHIOB W IOy I
102 0060611eHne Mo TeMe «brocdepa — rmobaabHas IKOCHCTEM a»
OBLIEE KOJIMYECTBO YACOB IIO IMTPOTPAMME 102 75




YYEBHO-METOAUYECKOE OBECHEYEHUE OBPA3OBATEJILHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

* buonorus. bruonornueckue cucTeMsl U IPOIECChl; yriiydiaeHHoe oOydeHue, 10 xmacc/

Tepemor A.B., IlerpocoBa P.A. OO01iecTBO ¢ orpaHUYeHHON 0TBETCTBEHHOCTHIO «MO1]
MHEMO3HHA»

* buonorus. buonorndeckre cucTemMpl U MPOIIECCHI; yriTyoJieHHOe oOydenue, 11 wracc/

Tepemor A.B., IlerpocoBa P.A. O0miecTBO ¢ orpaHM4eHHOM 0TBETCTBEHHOCTHIO «MOIL]
MHEMO3HHA»

METOAUYECKHUE MATEPHUAJIbI JJIA YUUTEJIA

AP POBBIE OBPA30OBATEJIBHBIE PECYPCbl U PECYPCbI CETU UHTEPHET
bu6mmoTteka [IOK
POII
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