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INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma no yue6HOMY nipeamety "buonorusa" (nanee - 6M0n0rYs) Ha YpOBHE CPEIHETO OOIIEro
oOpasoBanus pazpadboTana Ha ocHoBe DeepanbHOro 3akoHa oT 29.12.2012 Ne 273-D3 «O6 obpazoBaHumn
B Poccuiickoii @eneparuny, ®I'OC COO, Konuenun npenoaaBanust yaeOHoro npeamera «buomorus»
Y OCHOBHBIX MOJIOXEHUH (enepanbHoil pabodelt mporpaMMbl BOCIIUTaHMSL.

VYuebnslii npeamet «buonorus» yriyonaéanoro ypous usydenus (10—11 kiaccsl) siBisieTCsl OJHUM
U3 KOMIIOHEHTOB IpeIMETHOM 00nactu «EcTecTBeHHO-HayuHble MpeAMeThl». COriaacHo MOJOKEHHUSIM
®I'OC COO mpodunbHbie y4eOHBIE NPEAMETHI, M3y4aeMble Ha YIIIyOJEHHOM YpPOBHE, SBIISIOTCS
cocobom muddepeHnmany oOydeHHs Ha YPOBHE CpeAaHero ooOimero oOpa3oBaHHWS W IPU3BAHBI
o0ecreynTh  MPEEeMCTBEHHOCTh  MEXIY OCHOBHBIM  OOIIMM, CpPEAHMM  OOIIUM, CpPEIHUM
po¢eCCHOHATILHBIM U BBICIIMM 00pa3zoBaHHEM. B To jxe BpeMs KaKAblil U3 3TUX y4eOHBIX NPEIMETOB
JOJDKEH OBITh OPUEHTHPOBAH HA MPUOPUTETHOE pEIIeHHEe O00pa30BaTeNIbHBIX, BOCHHUTATEIBHBIX M
pa3BUBAIOIIMX 3aJiay, CBA3aHHBIX C IPOQOpHEHTalUEN 00yUJaroIKUXCsl U CTUMYJIUPOBAaHUEM MHTEpeca K
KOHKpETHOW 00JacTH HAyyHOrOo 3HAaHWS, CBS3aHHOTO C OWOJOTHEH, MEAWIIMHON, O3KOJOTHUEH,
IICUXOJIOTUEH, CIOPTOM MJIM BOEHHBIM JIEJIOM.

[Iporpamma no yue6nomy nipeamety "buonorus" ga€t npeacTaBieHUE O LU U 3a/1a4aX U3y4eHUs
yuebHoro npeamera «buonorus» Ha yriyOnEHHOM YpOBHE, onpe/enseT o0s3aTesibHoe (MHBapUAHTHOE)
IIPEIMETHOE COJIEpIKaHUE, Ero CTPYKTYpPUPOBAHME IO pa3zesiaM M TeMaM, pacipeesieHue 1o Kiaccam,
PEKOMEHAYET MOCIEeI0BAaTEIbHOCTh H3YyYEHMsI y4eOHOro marepuajga ¢ Y4ETOM MEXIIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBS3€H, JOTMKH Y4eOHOTO IpoIiecca, BO3PACTHBIX 0COOEHHOCTEH o0yJaromuxcs. B
porpamMMe 1o OMOJIOIMH Peaqu30BaH MPUHIMII IPEEMCTBEHHOCTU C MU3yYeHHEM OHOJIOTMU HA YPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHus, 6aroapst 4emy NpoCMaTPUBACTCSI HAIIPABJIEHHOCTh Ha OCIIEAYIOLIEe
pa3BuUTHE OMOJIOIMYECKMX 3HAHUH, OPUEHTHUPOBAHHBIX Ha (HOPMUPOBAHME ECTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS, HKOJIOTUYECKOTO MBIIUICHUS, MPEJCTaBICHUNA O 37I0pOBOM o00pa3e >KHU3HH, Ha
BOCIIUTaHHE OEPEeKHOr0 OTHOLIEHHs K OKpYXKarwolledl mpupogHoi cpene. B mporpamme no 6uonorun
TaKXKe IMOKa3aHbl BO3MOXKHOCTH ydeOHoro mpenmera «buonorus» B peanmzanuu TpedoBanuii ®I'OC
COO k mIaHuUpyeMbIM JMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM pe3yjbTaTaM OOy4YeHHS U B
(hOpMUPOBaHUH OCHOBHBIX BUJIOB y4EOHO-TIO3HABATEILHOM JCATCILHOCTA O0YJAIOIIMXCS 10 OCBOCHHUIO
cojiep>KaHusl OMOJIOTMYECKOTr0 00pa30BaHUs Ha YPOBHE CpeHero o01iero o0pa3oBaHusl.

VYuebnsiii npeaMer «buonorus» Ha YpOBHE CpeaHEro o0mero oOpa30BaHMs 3aBEpIIACT
Ouosiornyeckoe 0o0Opa3oBaHHME B IIKOJIE U OPUEHTHPOBAH Ha paclIUpeHue U YriayOleHue 3HaHWUU
oOyyaroluxcsi 0 KUBOM MPUPOJAE, OCHOBAX MOJIEKYJISIPHON M KJIETOYHOW OMOJOTHH, SYMOpPHOJIOTUU U
OMOJIOTUH Pa3BUTHS, TEHETUKH, CEIEKIIUN, OMOTEXHOJIOTUH, FBOJIOIMOHHOIO YYEHHS U 3KOJIOTHH.

N3yuyenne yuebHOro mnpenmera «buonorusi» Ha yriiyOJIEHHOM YPOBHE OpPUEHTHPOBAHO Ha
MOJIFOTOBKY O0ydYaromuxcs K MOCIeNyoIEeMy MOIyYeHHI0 OMOJIOrMYeckoro o0pa3oBaHMs B By3ax U
OpraHM3alMsIX CpeaHero mnpogeccuoHanbHOro oOpa3oBaHus. OCHOBY €ro COJEpXKaHUS COCTaBJSET
cucreMa OWOJIOTMYECKUX 3HAHWH, IMOJYYEHHBIX MPH HM3YYEHHUH OOYy4aroIIMMHUCS COOTBETCTBYIOLIUX
CUCTEMAaTUYECKUX Pa3/ieJI0oB OMOIOrMH Ha yPOBHE OCHOBHOTO 00111ero o0Opa3zoBanus, B 10—11 knaccax atu
3HaHUS MOJYy4aloT pa3BuTHe. Tak, paclupeHbl U YriayOsieHbl OMOJIOTMYECKHE 3HAHUS O PACTECHUSX,
AKHUBOTHBIX, rpr0ax, 0aKTepusix, OpraHu3Me YeaoBeKa, OOIMIMX 3aKOHOMEPHOCTSX KU3HH, JOMOJTHUTEIBHO
BKJIFOYEHbl OHOJIOTMYECKHE CBEACHUS NPUKIAJHOTO U TOMCKOBOTO XapakTepa, KOTOpPble MOXKHO
UCIIOJIb30BaTh KaK OPUEHTHUPHI JJIs MOCeIyIolIero Bpidopa npodeccuu. BozmMoxkHa Takxke WHTErparus
OMOJIOTMYECKUX 3HAHUH C COOTBETCTBYIOIIMMHU 3HAHMUSMH, IOJYYCHHBIMH OOYYarOIIUMUCS MpU
W3ydeHUH (PU3UKH, XUMUH, TeOTpapuy U MaTEMATHKH.

CrpykTypa mnporpammsl o ydyeOHoMy npenmety "buonorus" oTpakaeT cUCTEMHO-YPOBHEBBINA U
SBOJIIOLIMOHHBIA  TOAXOABl K u3ydeHUto Owuonoruu. CorjacHO UM, H3Y4alOTCS CBOWCTBA U
3aKOHOMEPHOCTH, XapaKTEpHbIE Il JKUBBIX CHCTEM pa3HOIO YPOBHS OpraHM3alMM, 3BOJIOLUU
OpPraHMYECKOro MHpa Ha 3emiie, COXpaHeHHUs! OMoIOrnyecKoro paznooOpasus mianetsl. Tak, B 10 kiacce
M3YYaIOTCSl OCHOBBI MOJIEKYJIIDHOM M KJIETOYHOH OHOJIOTHH, SMOPHOIOIMHM M OMOJIOTUH pPa3BUTHS,
TEeHETUKH U CeJEKIUH, OMOTEXHOJOTMM M CHHTETHYECKONM OWOJIOrMH, aKTyaJu3UpPYIOTCS 3HaHHS



oOydJaroruxcsi mo O0OTaHWKE, 300JI0THH, aHATOMHH, (PU3NOIOTHU YeroBeka. B 11 kmacce m3ydaroTcs
HBOJIIOIMOHHOE YUEHHE, OCHOBBI 9KOJIOTUH U yueHHE 0 Onocdepe.

VYueOuslif npeamer «buonorus» mpu3BaH 00eceYnTh OCBOEHUE 00yJaIOIUMUCT OHOIOTHYECKUX
TEOPHUI ¥ 3aKOHOB, UJIEW, TPUHLIMIIOB U ITPABUIL, JIEKAIIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, 3HAHUN O CTPOCHUH, MHOTOOOPa3HH U OCOOCHHOCTSIX KJIETKH, OpraHU3Ma, MOMYJISIUH,
OMOIICH03a, YKOCHUCTEMBI, O BBIAAIOIIUXCS HAYYHBIX JOCTH)KCHUSX, COBPEMEHHBIX HCCJIEIOBAHUSAX B
OMOJIOTHH, TPUKIATHBIX acCleKTax OMOJIOTWYECKUX 3HAHUU. {15 pa3BUTHS M MOANEp)KaHUS HHTEpeca
oOyJaromuxcs K OHOJIOTMM Hapsiy €O 3HAYUTEIBHBIM OOBEMOM TEOPETHYECKOTO MaTepuana B
COJIEp’)KaHUU TMPOTrpamMMbl MO OHOJOTHHM MPEAYCMOTPEHO 3HAKOMCTBO C HCTOPHEH CTaHOBIICHUS H
Pa3BUTH TOM WK UHOW 00J1aCTH OMOJIOTHH, BKJIAZIOM OT€YECTBEHHBIX M 3apYyOEKHBIX YUEHBIX B pEIICHUE
BXKHEHIINX OUOJIOIrMYECKUX U SKOJIOTHYECKHUX Mpodem.

Lenp wu3ydyenus ydeOHoro mnpeamera «buonorus» Ha yriayONEHHOM YpPOBHE — OBJaJICHHE
00y4aloIUMUCS 3HAHUSAMHU O CTPYKTYPHO-(PYHKIIMOHATILHOW OPraHU3alli )KUBBIX CHCTEM Pa3HOTO paHTa
U TIpUOOpETeHHE yMEHHWH HCIOJb30BaTh AT 3HAHHMS B (OPMUPOBAHMM HHTEpeca K OINpeneréHHOU
obnactu mpodhecCHOHATBHON JeATEIbHOCTH, CBSI3aHHOH C OWOJIOTHEHW, WJIM K BBIOOPY y4eOHOTO
3aBEJICHUS IS TIPOIOJKEHHUST OMOJIOTHIECKOTO 00pa30BaHMU.

Joctuxkenne 1menu ulydeHus ydeOHoro mpenmera «buonorus» Ha yriayOn€HHOM YypOBHE
o0ecTieYnBaeTCs pelIeHUEeM CIeTYIONUX 3a/1au:

OCBOEHHE OOYYarOIIMMHCS CUCTEMbl OUOJIOIMYECKHX 3HAHHIl: 00 OCHOBHBIX OHMOJOTHYECKHUX
TEOpUSAX, KOHLENIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX M IpaBWJIAX, COCTABJIAIOIINX
COBPEMEHHYIO €CTEeCTBEHHO-HAyYHYI0 KapTHHY MHpa; O CTPOSHUH, MHOTOOOpa3suu M OCOOEHHOCTSX
OMOJIOTMYECKHUX CHCTEM (KJIeTKa, OpraHu3M, MOIYJISAINS, BUJ, ONOTeOIeH03, Ornocdepa); O BEIIAOIINXCS
OTKPBITHIX U COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTHH;

O3HAaKOMJIEHHE O0Yy4aroUIMxcs ¢ METOJaMU IO3HAHMs YKUBOH IMPHUPOABI: MCCIEN0BATEIbCKUMU
METOJIaMU OMOJIOTUYECKUX HAyK (MOJEKYJISPHOM M KJIETOYHON OHMOJIOTHHU, SMOPUOIIOTUU U OHOJIOTUU
pa3BUTHSA, TE€HETHKU U CEJIEKIUH, OMOTEXHOJOTMM M CHHTETUYECKOM OMOJIOruM, IMajJe€OHTOJIOTHH,
9KOJIOTMH); METOJJAMU CAMOCTOSITETILHOTO MPOBEICHUs OMOJIOTHYECKUX UCCIIEIOBaHMI B Jab0paTopuu u
B IIpupoe (HaOI0JeHIe, U3MEPEHHE, IKCIIEPUMEHT, MOJIEIUPOBAHUE);

OBNIajiecHue OOYy4aloIIMMUCS YMEHHSMHU: CaMOCTOSTENbHO HAXOAWTh, AHAJIW3UPOBAaTh U
UCIOJIb30BaTh OMOJOTMUECKYl0 HWH(GOpPMAIMIO; I0JIb30BATbC OMOJOTUYECKOW TEPMUHOJIOTHEH U
CHUMBOJIMKOH; YCTAQHaBJIMBATh CBA3b MEXIY Pa3BUTHEM OMOJIOTUM U COLMATBHO-?KOHOMHYECKHMMH H
HKOJIOTMUECKUMHU MpoOJeMaMU YeJlIOBEYECTBA; OLICHUBATh TIIOCIEJICTBUS CBOCH JEATEIbHOCTU 10
OTHOILIEHMIO K OKpYXarolllel MpUpoaHOM cpenie, COOCTBEHHOMY 3/10pPOBBIO U 37J0POBBIO OKPY>KAIOLIUX
moJieil; 000CHOBBIBaTh M COOJNIIO/ATh Mepbl MPO(PHUIAKTUKY HMH(EKIMOHHBIX 3a00JeBaHMM, IpaBuiia
NOBEJCHUsT B Tpupoae M oOecrieyeHUs OEe30MacHOCTH COOCTBEHHON IKU3HENEATENILHOCTH B
Ype3BhIYANHBIX CUTYalUsIX IPUPOJHOTO U TEXHOT€HHOT'O XapakKTepa; XapaKTepH30BaTb COBPEMEHHbIE
Hay4HbIE OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BuTHE y OOYyYalOlUMXCsl HMHTEJUIEKTYalbHBIX M TBOPYECKMX CIIOCOOHOCTEH B Mpoliecce
3HaKOMCTBAa C BBIIAIOLUIMMUCA OTKPBITUSAMU M COBPEMEHHBIMU HCCIIEIOBAaHUSIMH B OHOJIOTHUH,
pelaeMbpIMi €10 IpobjeMaMH, METOAOJOrHel OHMOJIOrMYECKOTO HCCIEAOBAHUS, IPOBEJIEHUS
HKCIEPUMEHTAIbHBIX UCCIIEAOBAaHHM, pellIeHUs] OMOJIOrMYECKUX 3a]a4, MOJETUPOBaHHs OMOJIOTMUECKUX
00BEKTOB U MPOILIECCOB,;

BOCIUTaHHE Y 00yJaOIIMXCs IEHHOCTHOTO OTHOLIEHUS K )KUBOW MPHUPO/IE B 1I€JIOM U K OTJEIBHBIM
e€ oObeKTaM U SBJICHUSAM; (HOPMHUPOBAHHE HKOJOTUYECKOW, TEHETUYECKOW TPaMOTHOCTH, OOIIei
KYJIbTYpPBI TIOBEJIEHUS B IPUPO/IE; UHTETPALIMM €CTECTBEHHO-HAYUYHBIX 3HAHUM;

npuobpereHue OOy4YaIOUUMHUCS KOMIIETEHTHOCTH B pallMOHAJIbHOM MPHUPOIONOIB30BAaHUU
(cobmroneHne MmpaBuJl MOBEJIEHHS] B NPHUPOJE, OXPAaHbl BUAOB, SKOCHCTEM, Onocdepsl), COXpaHEHUU
COOCTBEHHOTO 3J0pPOBbsI M 3J0POBbSl OKpYXKaIOIIUX JIoJed (coOmoeHuss Mep MNpOQPHIaKTUKH
3abosneBaHul, obOecriedeHne O€30MacCHOCTH KM3HENEATENbHOCTH B  UYPE3BBIYAWHBIX CHUTYaLUsX
MIPUPOJIHOTO U TEXHOT€HHOI'O XapaKTepa) Ha OCHOBE MCMOJIb30BaHUS OMOJIOTMYECKUX 3HAHUM U YMEHUI
B [IOBCE/IHEBHOH JKU3HY;



CO3JIaHM€ YCIIOBHI 17151 0CO3HAHHOT' O BbIOOpa 00yUaroIUMUCs UHANBUYaIbHOM 00pa3oBaTeIbHON
TPAaeKTOPUH, CIIOCOOCTBYIOIIEH TOCIEAyIomEeMy HpOPEeCcCCHOHATBHOMY  CaMOOMNPEACICHUIO, B
COOTBETCTBUH C MHAUBUAYAIbHBIMU HHTEPECAMH U OTPEOHOCTAMH PETHOHA.

OO1miee 4nCiIO YacoB, OTBEACHHBIX HAa M3ydeHHWE OWOJIOTHMH HAa YIIyOJIEHHOM YPOBHE CPEIIHETO
obmero odpazoBanusi, cocraisier 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Hepenmo), B 11 kiacce —
102 yaca (3 yaca B HEZIENIO).

OT10o0p OpraHu3alMOHHBIX (OPM, METOJOB U CPEICTB OO0ydeHHs OMOJOIMM OCYIIECTBIISIETCS C
yu€ToM crnenupuKd €ero COAEp)KaHUS W HANpaBICHHOCTH Ha MPOAOIDKEHHE OHOIOTHYECKOTO
00pa3oBaHMs B OPraHU3aALUAX CPEJHETO MPO(HECCHOHATBLHOIO U BBICILIEr0 00pa30BaHuUs.

OOs3aTenbHBIM  YCIOBHEM TIpU OOY4YeHHWH OWOJOTHH Ha YIIyOJIEHHOM YpOBHE SIBIISETCS
IIPOBE/IEHUE J1a0OPATOPHBIX M MPAKTUYECKUX paboT. Takke ydacThe OO0y4arolUXcs B BBIIOJHEHUU
MPOEKTHBIX M YU€OHO-HCCIIEI0BATEIBCKUX PA0OT, TEMAaTHKA KOTOPBIX ONPEACIISETCS YIUTEIEM Ha OCHOBE
HMEIOIINXCS MaTepUaAIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHI.



COJAEP)KAHUE OBYYEHUA
10 KUIACC

CopepxaHue IPOrpaMMBbl, BBIIAEICHHOE  KYPCUBOM, HE BXOAUT B  IPOBEPKY
rocynapcTBeHHoU urtorosoi arrecrauuu (I'MA).

Tema 1. buoJsiorusi kKak HayKa

CoBpeMeHnHas OMOJIOTHSI — KOMILJIGKCHAs Hayka. KpaTkast wctopusi pa3BuTHsI OHOJIOTHU.
buonorndeckue Hayku M u3ydaemble UMHU InpoOneMbl. DyHIaMeHTalIbHbIE, NPUKIAAHBIE U
MOVCKOBBIEC HAYYHBIEC UCCIIETOBAHMS B OMOJIOTHH.

3HayeHue OuojoruM B (POPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI
mupa. [Ipodeccun, cBs3annble ¢ 6nonorueil. 3HayeHne OMOJIOTHH B MPAKTHYECKON JIEATEILHOCTH
YEJIOBEKA: MEIUIIMHE, CENbCKOM XO35MCTBE, IPOMBIIIIIEHHOCTH, OXPaHE IIPUPOJIBL.

JleMoOHCTpaL U

[Toptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsun, Y. 'apseit, I
Mengens, B. U. Bepranckwii, U. I1. I1aBnos, . 1. Meunukos, H. . Basunos, H. B. Tumodees-
PecoBckuit, JIxx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3b OMOJIOTUH C IPYTMMHU HayKammy, «CucreMa OMOIOTHYeCKHX
HayK».

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JKuBble cuctembl Kak mpeamer u3ydeHus ouosorud. CBOMCTBA JKUBBIX CUCTEM: €IUHCTBO
XUMHYECKOIO COCTaBa, JUCKPETHOCTh M LEIOCTHOCTb, CIIOKHOCTh H YIOPSAJOYEHHOCTh
CTPYKTYpBI,  OTKpPBITOCTb, CaMOOpraHU3alus, CaMOBOCIIPOM3BEIECHHUE, Pa3APaXKUMOCTD,
M3MEHYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHM3allMd JKHUBBIX CHUCTEM: MOJIEKYJIAPHBIM, KJIETOYHBIN, TKaHEBBIH,
OpraHU3MEHHBIM, MONYJISIIUOHHO-BUI0BO, AKOCUCTEMHBIN (6MOTreO1IeHOTUYECKHI),
6uochepusbiil. IIpoueccsl, npoucxoasume B KUBbIX cucTeMax. OCHOBHbIE NMPHU3HAKU KUBOTO.
Kussp kak popma cymectBoBanus marepuu. Hayku, nzydaromue *HUBbI€ CUCTEMbl Ha Pa3HBIX
YPOBHSIX OpPraHU3aLNH.

N3yuenue xuBbIXx cucteM. Mertoabl Ouonorudeckod Hayku. HaOmrogeHue, u3mepeHwue,
DKCIEPUMEHT, CHCTEMaTu3auus, MeraaHanu3. [loHaTue o 3aBUCMMOM UM HE3aBUCUMOU
nepemenHoi. IlmanmpoBanme skcnepumenta. [locraHoBka u mpoBepka rumore3. Hynesas
runote3a. [loHsTHE BHIOOPKHU U €€ JO0CTOBEpHOCTh. Pa3dpoc B Ononorndeckux AaHHbIX. OneHKa
JIOCTOBEPHOCTH IOJIYYEHHBIX pe3ynbTaToB. [IpHUMHbBI HCKaKeHUS pe3ylbTaTOB 3KCIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaLun

Tabmuubl u cxembl: «OCHOBHbIE TPU3HAKU JKU3HW», «buonornyeckue CUCTEMBI»,
«CBoiicTBa )XKMBOW MaTepuu», «YpOBHU OpraHU3alluy KUBOH mpupobl», «CTpoeHue KUBOTHON
KIIETKN», «TKaHM )KMBOTHBIX», «CHCTEMBI OPTraHOB YEJIOBEYECKOIO OPraHu3May, «buoreoneHos»,
«buochepay, «Meroapl U3ydeHUs )KUBOU TPUPOJIBI».

Ob6opynoBanue: 1aboparopHoe 000pyI0BaHKE s TPOBECHUS HAOIIOACHUH, N3MEPEHNUH,
DKCIIEPUMEHTOB.

IIpakTyeckas padora «licnonp3oBaHME pa3IMYHBIX METOAOB IPHU M3YUYEHUHU JKUBBIX
CHUCTEMN.

Tema 3. buosnorns Kjierku

Knetka — cTpykTypHO-QYyHKIIMOHAIbHAS €IWHULA >KUBOTO. VICTOPUS OTKPBITHS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounast teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIO)KEHUSI COBPEMEHHOM KJIIETOYHOM TEOPHH.

Metoapl MOJEKYJISpPHOM M KJIETOYHOW OHOJNOTMU: MHUKPOCKOMHMS, Xpomarorpadus,
aneKTpodope3, METOA  MEUEHbIX aToMoB, Jud¢epeHnuanbHoe  eHTpUyrupoBaHue,



KYJIbTUBUPOBAHUE KJIETOK. M3yueHue @uUKCUposanHvlX Kiemok. DICKTPOHHAS MHUKPOCKOIHSL.
Kongokanvnasa muxkpockonus. Bumanvhoe (npusicusnennoe) usyyeHue Kiemox.

JdemoHcTpauMu

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

Tabmumpl 1 cxembl: «CBETOBOH MHUKPOCKOI», «IJIEKTPOHHBIA MHUKPOCKOI», «Mcropus
Pa3BUTHSL METOI0B MUKPOCKOITHI.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpENapaTbl PAacTUTENbHBIX, KUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTuyeckasi padora «l3ydueHue METONOB KJIETOUYHOH Oumosioruu (Xpomatorpadus,
anekrpodopes, nuddepennuanpaoe nearpudyruposanue, [ILIP)».

Tema 4. XuMu4ecKkasi OpraHu3anms KJIeTKU

XUMHUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YIbTPaMUKPOAJIEMEHTHL. Boaa u €€ ponp
KaK pacTBOPUTENS, pEareHTa, y4yacTU€ B CTPYKTYPUPOBAHUU KIIE€TKH, TEIUIOPETYIISLUU.
MunepalibHbIE BEIIECTBA KIIETKH, UX OMOJornyecKast pojib. Poilb KaTHOHOB M aHHOHOB B KJIETKE.

Oprannueckue BeUlecTBa KIETKU. buonornueckue nonumepsl. benku. AMHUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTyphl OeiaKoBOM MoiyieKyinbl. llepBuuHas cTpykTypa Oenka, MmenTHIHAS
CBs3b. BTOpuuHas, TpeTuuyHasi, 4yeTBepTHUYHAs CTPYKTypbl. Jlenatyparusi. CBoiicTBa OENKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHxum 6enkoB. [lpuonut.

Yrnesoabl. MoHOCaxapuabl, JUcaxapyuabl, OMrocaxapuabl U noiaucaxapusl. OOmmii mian
CTpOCHUS M (PU3UKO-XMMHUYECKHE CBOMNCTBA YIIIeBOAOB. bruonornueckue GpyHKIMH yriIeBOAOB.

Jlunuae!. IMuapodunsHO-THIPOPOOHBIE CBOWCTBA. Knmaccudpukanus  mumnmmos.
Tpurmunepuabl, Gochoaunuabl, BOCKH, CTepou ibl. buonornueckue GyHkmuu aumuoB. Oomme
CBOICTBa OHMOJOTMYECKMX MeMOpaH — TEKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKAHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JJTHK u PHK. Ctpoenue HyknenHoBbIX kucioT. HykneoTuasl.
[Mpunmun kommementapuoctu. [Ipasuno Yapradda. Crpykrypa JIHK — nBoiinas crupaib.
Mectonaxoxaenue u ouonornueckue ¢pynkuu JJHK. Bunst PHK. ®ynknun PHK B kietke.

Crpoenue monexynsl AT®. Makpospruueckue cBsizu B Mmojiekyne AT®. buonornueckue
¢ynkuun  AT®. BoccTaHoBleHHBIE MEPEHOCUUKH, UX (QYHKUMU B KiIeTke. /[pyeue
HYKaeo3uompugocgamol (HTD,). CexBennpoBanue  JIHK.  Memoow  cemomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHast Ouosorusi: OMOXMMHYECKHE W OHO(PU3NYECKHE HCCIEAO0BAaHUSA COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl OuOMOINIeKyl. Mooerupoganue cmpykmypol u QYHKYui
Ouomonexyn u ux Komniekcos. KomnvromepHuiil Ouzatin u opeanuyecKuti Cunme3s OUOMONEKYI U UX
HenpupoOHbLX AHA0208.

JleMoOHCTpaLun

[Hoptpertsr: JI. [Tonaunr, Jx. Yorcon, ®. Kpuk, M. Yunkuunc, P. ®panknun, @. Caurep, C.
IIpy3unep.

Huarpammbl:  «PacnipeieieHue XUMHUYECKHUX JJIEMEHTOB B HEXHBOM  IPHUPOIE»,
«Pacnipenenenue XUMUYECKUX JIEMEHTOB B )KMBOW MTPUPOJIEN.

Tabmuer u cxembl: «[lepuomudeckass Tabmuia XUMHYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJBl BOABI», «BemectBa B cocraBe oOpraHu3moB», «CTpoeHHE MOJEKYJbl Oelkay,
«CTpyKTypbl OENKOBOW MOJEKYNbI», «CTpoeHHE MOJIEKYT YIIeBOAOB», «CTpOEHUE MOJIEKYI
munuoBy, «HyknenHoBbie KUCTOTEY, «CTpoeHue MoeKyiasl ATDy.

Ob6opynoBaHue: XMMHUYecKas Mocyia 1 000py10BaHHE.

JladopaTropnas padora «OOHapykeHHE O0ETKOB ¢ MTOMOIIBbIO KaYeCTBEHHBIX PEAKITUI».

JlaboparopHasi pabora «/ccienoBaHne HYKJIEMHOBBIX KUCJIOT, BBIIEICHHBIX U3 KIETOK
Pa3IMYHbBIX OPTaHU3MOBY.

Tema 5. Ctpoenue u GyHKIMH KIETKH

Tumbl KJIETOK: dyKapuOTHYeCKas W mpokapuotuueckas. CTpyKTypHO-(YHKIIMOHAIBHBIE
00pa3oBaHUS KIETKH.



CtpoeHne MpOKApUOTHYECKOW KJIeTKH. Kierounas cTeHka OakTepuii u  apXei.
OcoOeHHOCTH CTPOEHUS TeTepoTpo(HOI U aBTOTPO(DHON MPOKAPUOTHUYECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIEHO3aX.

Crpoennie u (QyHKIIMOHHUPOBAHUE dYKapHOTHUECKOW KieTkH. [Imasmarndeckas memOpaHa
(mna3manemma). CTpykTypa IUla3MaTuyeckoil MeMmOpanbl. TpaHCIOPT BEILIECTB uepe3
IUIa3MaTHYECKyI0 MeMOpaHy: mMaccuBHbBIN (muddysusa, oOnerduéHHas nudpQys3us), aKTHBHBINA
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcmopt). [lomynponurnaemocts MemOpanbl. PaboTa
HATPHUII-KaJIMeBOro Hacoca. DHAOIMUTO3: MUHOIUTO3, parounTo3. Dk30unTo3. Kinerounas creHka.
CtpykTypa ¥ PyHKIIUN KJIETOYHON CTEHKH paCTEHUM, TPUOOB.

Huronnazma. Ilutozons. urockener. [IBwkenue nutoriazmbl. OpraHoOWAbl KIETKH.
OpHoMeMOpaHHbIe OpraHOUIbl KIETKH: sHAoIazmaTuueckas cetb (JIIC), anmapar ['onbaxwy,
JU30COMBI, UX CTpOeHHE M (PYHKIUH. B3amMOCBI3b 0JHOMEMOpPAaHHBIX OPTaHOMOB KIICTKH.
CtpoeHue TrpaHyIsIpHOTO peTHKynyMa. Mexanuzm Hanpaenenus oOenxoe 6 IIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. Imamkuii — (arpaHyJisipHbI)
SHJOIIa3MaTH4ecKuil peTukyiayM. CekpetopHas QpyHkuus annapara [onbmxu. Moougurayus
benxos 6 annapame I onvoocu. Copmuposexa 6enkos 6 annapame I onb0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIX KieToK. Kierounstii cok. Typrop.

[TosryaBTOHOMHBIE OpPraHOWIBl KJIETKH: MHUTOXOHIPUHU, IIACTUIbl. [Ilpoucxoorcoenue
mumoxonopuui u niacmuo. Cumbdbuozenez (K.C. Mepeockosckuii, JI. Mapeynuc). CTpoeHue u
(GYyHKIMM MUTOXOHApUA © macTul. llepBuuHble, BTOpPUYHBIE U CJOXKHBIE IJIACTH]IBI
(OTOCUHTE3UPYIONINX JYKapUOT. XJIOPOIJIACTBI, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICIIUX
pacTeHuM.

HememOpanusie opranouas! kinetku CtpoeHrne u (GYHKIIUU HEMEMOpPaHHBIX OpPraHOWIOB
KIeTKku. Pubocombl.  Ilpomesicymounvie  guramenmol. MukpopumaMeHTbl. AKmuHogvle
Muxpogunramenmol. MBIIIEUHBIE KICTKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIULeYHbIX KIemOK.
MuxkpotpyOouku. Knerounsiii mneHtp. CTpoeHHE€ U JBUKEHHE KIYTUKOB M PECHHUYEK.
Muxkpotpy6ouku nuroruiasmel. LlenTpuons. berku, accoyuupoganuvie ¢ MUKpoguiameHmamu u
Mukpompybouxkamu. Momopmvie 6eaxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHUE M (DYHKIUH.
SAnepHslil 6enkoBbIl MaTpukc. IIpocTpaHCTBEHHOE pacmonokeHHe XPOMOCOM B HMHTep(ha3HOM
aape. Jyxpomamun u eemepoxpomamur. belku XpoMmMaThuHa — TUCTOHBIL. J{uHamuxa s0epHou
o0bonouku 6 mumose. floepHulii mpancnopm.

Knerounsle  BkitoueHus.  CpaBHMTENbHAs  XapaKTEPUCTUKA  KIETOK  JYKapHOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpan U

[Toptpetsr: K.C. MepexkoBckuid, JI. Maprysmuc.

Tabmuubl u cxembl: «CTpoeHHE SYKApHOTHYECKOM KIeTKu», «CTpoeHHe >KUBOTHOMN
KJIeTKN», «CTPOCHHE PACTUTEIBHON KIETKW», «CTpoeHne MUTOXOHIpUN», «Aapoy», «CtpoeHue
IIPOKAPUOTUYECKOU KIIETKH.

OO6opynoBaHue: CBETOBOM MHKPOCKON, MHKpPOIpENnapaTbl PacTUTEIbHBIX, >XMBOTHBIX
KJIETOK, MUKPOIIpenaparbl 0aKTepUaIbHBIX KJIETOK.

JladopaTropnasi padora «/3yueHre CTpOCHHSI KJIETOK PA3TMIHBIX OPTAHHU3MOBY.

IIpakTnyeckas padora «/3ydeHne CBONCTB KJIETOUYHONH MEMOpPaHBD».

Jladoparopnasi pabora «liccienoBanne miua3Mosn3a W JICTUIA3MOJIM3a B PACTUTEIIBHBIX
KIIETKaxX.

IIpakTuyeckas padora «3yueHue NBUKEHUS UTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BellecTB U NpeBpalliecHHe JHEPTHH B KJIeTKe

AcCUMWISIINS U TUCCUMUIISIIIMS — JIBE CTOPOHBI MeTabonu3Mma. Tumbl oOMEeHa BEIIEeCTB:
aBTOTPOGHBIN U TeTepoTpoHBIN. YuacTue KUcIopoa B OOMEHHBIX Mpolieccax. DHePreTHUECKoe
obOecnieuenue kietku: npespaiieHue AT® B oOmMeHHBIX nporieccax. DepMeHTaTUBHBIN XapaKTep
peakuuii kieToyHoro Metabonusma. @epMeHThI, UX CTPOEHUE, CBOMCTBA M MEXAHU3M JEHUCTBHSL.



Kodepmentsl. OTnnuns GepMEHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. benku-akTUBaTOpHI U
OENKU-UHTUOUTOPBI.  3aBHCHUMOCTh CKOPOCTH (DEPMEHTAaTHBHBIX pPEAKUUH OT pa3IM4HbIX
(hakTopoB.

[lepBUYHBII CHHTE3 OPraHMYECKHX BEIIECTB B KieTke. DOTOCHUHTE3. AHOKCUCEHHbIU U
oKcueenHvlll  pomocunmes y obaxmepuu. Ceemocoduparowue nueMeHmsvl U NUSMEHMbL
peakyuonnoz2o yeumpa. Ponp xnopomnactoB B mporecce (potocunTe3a. CBeTOBas M TEMHOBAs
dazel. @omoovixanue, Cz., Cs- u CAM-munvr pomocunmesa. IlpogyKTUBHOCTh (HOTOCHHTE3A.
Bnusiaue pa3nuuHbIx (GakTOpoOB Ha CKOPOCTh (hoTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

Xemocunre3.  PazHooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPUGPUIUPYIOIIHE
OakTepuH, xKene300aKTepuu, cepodaKTepun, BOJOPOIHbIE OaKTepr. 3HaUCHHE XEMOCHHTE3a.

AHaspobHbIe opraHu3Mbl. Buasl Opoxkenus. [IpoaykTsl OpoeHHUsI U UX HCIIOJIb30BaHUE
4eJIOBEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKThl OMOTEXHOJOTHH W BO30YAUTENN
Oose3Hei.

AdpoOHBIE OpraHM3MBI. OTambl YHEPreTHYEcKOro ooOmeHa. IloaroToBUTENbHBIA STarl.
['mukonu3 — 6eCKUCIOPOAHOE pACUICINIEHUE TIIOKO3HI.

Bbuonorndeckoe OKHCICHUE, WM KIETOYHOE JbIXxaHue. Poib MUTOXOHIpUI B mporeccax
ouonoruueckoro okucienus. Luxinuyeckue peakuuu. OkucnutenbHoe GochoprinpoBaHUe.
Ouepeusi membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmasel. llpenMyiiectBa a’poOHOTO MmyTH OOMEHa BEIIECTB Tepe]] aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTrETHIESCKOTO 0OMEHa.

JdeMoHcTpannn

[Toprpersr: [Ix. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Mutuenn, I'. A. 3aBap3uH.

Tabmuer 1 cxembl: «DoToCUHTE3Y», «DHEpreTHueckuii oOMeH», «buocuHTe3 Oenmkay,
«Ctpoenue GpepMeHTay, «XEMOCUHTE3Y.

Ob6opynoBaHue: CBETOBOM MHUKPOCKOII, 000PYIOBaHUE /ISl IPUTOTOBJICHHUS ITOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPEIapaToB.

JlabopaTopnas padora «/3yueHue kaTaaIuTUUECKON aKTUBHOCTH (JEPMEHTOB (Ha puMepe
amMHJIa3bl WM KaTajasbl)».

Jladboparopnasi pab6ora «lV3yuenue (QepMEHTATUBHOTO pACIICIUICHUS TEPOKCHIA
BOJIOPO/Ia B PACTUTENIbHBIX U )KUBOTHBIX KJIETKAX».

Jlaboparopnasi padora «CpaBHeHHE TIPOIIECCOB (DOTOCMHTE3A U XEMOCHHTE3a.

JlaGopaTopHas pa6ora «CpaBHEHHUE NTPOLIECCOB OPOKEHUS U BIXAHHS.

Tema 7. HaciiencrBenHast uHpopMauus U peajm3anus eé B KIeTKe

Peakiun matpuuHOro cuHTe3a. [IpMHIMI KOMIUIEMEHTAPHOCTU B PEaKIUsAX MaTPUYHOIO
cuHTe3a. Peanusanus HaciencTBeHHOW HMH@oOpMmanuu. ['eHeTHdeckuil Koja, ero CBOWCTBa.
Tpanckpumnuus — matpuunblii cuaTe3 PHK. TIpyHIMOBI TPaHCKPUIIIIMKM: KOMIUIEMEHTAPHOCTD,
aHTUIApaIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuyeckoii
kremxke. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHeix PHK B OunocunTeze Oenka. YcioBus
6uocunresa 6enka. Koguposanue amuHokucnot. Poib pubocom B GMocuHTe3e Oemka.

Coepemennvie npedcmasnenus o cmpoeHuu 2enog. OpraHuszalys TeHoMa y MPOKapuoT U
9YKapHOT. Perymsius ak THBHOCTH T€HOB y TpokapHoT. ['unoresa onepona (d. XKakob, K. Mano).
Monekynapuvle mexanuzmvl dKcnpeccuu 2eHos8 y sykapuom. Ponv xpomamuna 6 pelynsiyuu
pabomul 2enos. Perymnsiys 0OMEeHHBIX MpolieccoB B kieTke. KieTounslil romeocTas.

Bupycsl — HeknieTouHble (pOPMBI JKU3HU M O0JIUTaTHBIE Tapa3uThl. CTpOCHNE TPOCTHIX U
CJIO)KHBIX BHPYCOB, PETpPOBUPYCOB, Oakrepuodaro. Kuszuenmwiti yukn J{HK-codeparcawux
supycos, PHK-codepawcawux eupycos, bakmepuogazos. Obpamuas mpancKpunyus, peeepmasd,
unmezpasa.

BupycHsie 3a001eBaHus 4eI0BeKa, )KUBOTHBIX, pacteHuii. CIT1/], COVID-19, cormansabie
U METUIIMHCKHE TPOOIEMBI.



Buoungopmamuxa: unmeepayus u ananuz 6onvuux maccusos («bigdatay) cmpyxkmyprnoix
buonozuueckux oannvix. Hanomexnonozuu 6 6uonozuu u meouyune. Ilpoecpammupyemvle ¢pynxyuu
benxos. Cnocodbvl 0ocmasku 1eKapcma.

JleMoOHCTpan U

[Toptpetsi: H. K. Konbuos, [1. 1. UBaHOBCKU.

Tabmumer u  cxembl: «buocuHTe3 Oenka», «[eHeTmueckuid Kom», «Bupych,
«baxtepuodaru».

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. 7Ku3HeHHBIN LHKJI KICTKH

Knerounsnii numki, ero mepuonsl u perymsinus. Wutepdaza um muro3. OcobeHHOCTH
npoleccoB, nporexaroumx B uutepdase. I[loaroroska kinerku k aeneHuto. Ilpecunrernyeckuit
(ITOCTMUTOTUYECKUI), CUHTETUYECKUH M IOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) MEPUOJIBI
uHTep(dasbl.

Marpuunsnii  cunre3  JHK —  pemukanusa.  [lpunnuner  perumkanun — JHK:
KOMIUIEMEHTApHOCTh,  ITOJIyKOHCEPBATUBHBIM  CHHTE3, aHTUIAPALIEIbHOCTh. MexaHu3Mm
permukanuu [JHK. Xpomocomer. Ctpoenue xpomocom. TeroMmepsl U TeaoMepasa. XpOMOCOMHBII
Ha0Op KJIETKHU — KapuoTun. JMIIOMAHBIM U ramiougHblii Habopbl XpoMocoM. ['omonoruyHsie
XpoMOcOMBI. [10110BBIE XPOMOCOMBI.

Jenenne kietkn — muro3. CTaguum MHUTO3a U NPOUCXOIALIME B HUX IpoLECCHl. THIIBI
muTo3a. Kaprnokunes u nurokunes. buongornueckoe 3HadeHrEe MUTO3a.

Perynsauuss mMutoTHueckoro umkia kietku. [Iporpammupyemast kierouHas rubenp —
aronTo3.

Knerounoe sapo, XpoMocombl, (QyHKIIMOHAIbHAS TeHOMUKA. Mexanusmbl npoaugepayuu,
oughghepenyuposku, cmapenust u eubenu kiemox. «L{ugpposas knemkay» — buoungopmamuuecxkue
Mooenu hyHKYUOHUPOBAHUSL KILEMKU.

JleMoOHCTpaLuu

Tabmuupbl 1 cxembl: «OKU3HEHHBIM LUK KIETKW», «MuTO3», «CTpOE€HHE XPOMOCOMY,
«Pemmukanus JJTHK».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpOIpenaparsl: «MHTO3 B KJIETKaX KOpelIka
JTyKay.

JlabopaTopnasi padora «l3ydeHne XpoMOCOM Ha FOTOBBIX MUKpOIIpenapaTaxy.

JlabopaTopnass paGora «HaGmoneHne MuTo3a B KIJIETKAaX KOHUMKA KOpeIllKa Jiyka (Ha
TOTOBBIX MUKpOIIpEnaparax)».

Tema 9. Ctpoenue u pyHKIMHU OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3smMoB.  OJHOKJIETOYHBIE,  KOJOHHUAJIbHBIE,
MHOTOKJIETOYHbIE OPTaHU3MBbI.

OCOOEHHOCTH CTPOEHHUS U )KU3HEICSATEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJHOKJIETOUHBIE BOJIOPOCIIH, Apyrue NpoTUcThl. KonoHuaabHbIe
OpraHu3MBl.

B3anMocBsI3b 9acTel MHOTOKJIETOYHOTO OpraHu3Ma. TkaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe nenoe. I'omeocras.

Tkanun pacrenuit. Tunbel pacTUTENbHBIX TKaHeW: oOpa3oBaTenbHas, MOKPOBHAs,
IpOBOJIAIIAs, OCHOBHAsA, MexaHuueckas. OCOOEHHOCTH CTpOeHHUs, GYHKIUN U pPacHOIOKEHHUS
TKaHE! B OpraHax pacTEHUM.

TkaHU )KUBOTHBIX U YeJI0BEKa. THUIIBI ’KUBOTHBIX TKaHEW: AMUTEINANIbHAS, COEIUHUTENbHAS,
MbllIeyHas, HepBHas. OCOOEHHOCTH CTPOEHUs, PYHKIMH U PACIIOIIOKEHUS] TKaHEW B OpraHax
JKUBOTHBIX U YEJIOBEKA.

Oprassl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHUil. OpraHbl U CUCTEMBI OPraHOB
YKUBOTHBIX U 4yenoBeka. DyHKIIMM OpraHoB U CUCTEM OPraHOB.

Onopa tena opranu3moB. Kapkac pactennii. CkeneTsl OAHOKJIETOYHBIX U MHOTOKJIETOUHBIX
KUBOTHBIX. HapyXHbIll 1 BHyTpeHHMH cKkeneT. CTpOEHHE U TUIIBI COEIMHEHUS KOCTEMH.



JIBukeHre OpraHu3MoB. JIBWKeHHE OJHOKJIETOYHBIX OpraHu3MoOB: aMEOOHIHOE,
KT'YTUKOBOE, PECHHYHOE. J[BM)KEHHWE MHOIOKJIETOUHBIX PACTEHUH: TPONM3MBI U HACTHH.
JIBuKeHre MHOTOKJICTOYHBIX )KUBOTHBIX M YeJIOBEKa: MbllleyHas cucrema. Pedrekc. CkeneTHbie
MBIIIIBI ¥ UX paboTa.

Iluranue opranusmos. [lormomienure BOJbI, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacreHusMu. IluTaHue XUBOTHBIX. BHYTPUIIOIIOCTHOE M BHYTPUKIIETOUYHOE IHILEBAPEHHUE.
IluraHne NMO3BOHOYHBIX XUBOTHBIX. OTAENbl MUIIEBAPUTEIBHOTO Tpakrta. llumeBapurenbHble
xeinesbl. [IuieBapuTenbHas cucTemMa 4esloBeKa.

Hpixanue opranu3MoB. [[pixanue pactenuid. Jpixanue >xuBoTHBIX. uddy3us ra3oB yepe3
noBepXHOCTh KieTku. KoxkHoe apixanue. JlpIxarenbHas MOBEpXHOCTH. JKaOepHoe M J€roynoe
JIpIxaHue. JIpIXaHMe ITO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCJIOKHEHHUE
CTpOo€HHUS JETKUX I103BOHOYHBIX >KMBOTHBIX. JlpIXaTenpHas cucTema dYejnoBeka. MexaHu3Mm
BEHTWISILIMM JIETKUX Y NTUI U MIIEKONUTaOIUX. Perynsanus apixanus. [{pixarenpHbie 00bEMBI.

Tpa"cnopT BelECTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBbI pacTeHui. TpaHcmopt
BEILECTB y )KUBOTHBIX. KpoBeHOCHAas cuctema U e€ opransl. KpoBeHOCHas cucTeMa IM03BOHOYHBIX
KUBOTHBIX M uenoBeka. Cepjue, KpOBEHOCHbIE cocyAbl U KpoBb. Kpyrum KpoBooOpalueHus.
OBOJIIOIIMOHHBIE YCJIO)KHEHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMBI IO3BOHOYHBIX KUBOTHBIX.
Pabota cepaua u e€ perymsiusi.

Boinenenne y opranusmoB. Beigenenwe y pacteHuil. BbiaeneHue 'y KMBOTHBIX.
CoxkpaturtenbHble Bakyoiau. Opranbl BbieaeHus. OUibTpanusi, CeKpenus 1 00paTHOE BCAChIBAHUE
KaK MeXaHHU3Mbl paboThl OpraHoB BbiaedeHHUs. CBs3p MOJIOCTH Tela C KPOBEHOCHOH U
BBIIETIUTENIbHON cucTeMaMu. BbijeneHne y NO3BOHOUHBIX >KMBOTHBIX M 4yesioBeka. lloukwu.
Crtpoenue u ¢pyHkironuposanue Heppona. OOpa3zoBaHHe MOYH Y YEIOBEKA.

3amuTa y OpraHu3MoB. 3alUTa y 0JIHOKJIETOYHBIX OpraHu3MoB. Copbl OaKTepuil U LUCTHI
MpPOCTEUIINX. 3aumTa y MHOrOKJIeTOuHbIX pacteHuid. Kytukyma. CpeactBa macCMBHOM H
XUMHYECKOM 3a1IuThl. DUTOHIUIBI.

3alnTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX IPOM3BOAHBIE. 3alllMTa OpraHu3Ma
or OonesHedl. MMmyHHas cucrema uenoBeka. KileTOUHBI M TyMOpajlbHbII HMMMYHHUTET.
Bpoxnénublii ©M  npHOOpPETEHHBIM  crienupUUecKuil UMMYHHUTET. TeopHs KJIOHAJIbHO-
cenexktuBHoro nmmyHnurera (I1. Dpmux, ®. M. Bepuer, C. Tonerasa). BocnanurenbHbie OTBETHI
opranu3MoB. PoJib BpOxKJIEHHOr0 IMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHHH.

PazppaxkumocTs W perynsuus y OpraHu3MoB. Pa3gpaXumocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumMocTh U peryisiius y pacteHuil. PocToBble BelecTBa U HUX
3HauEHUeE.

HepBHast cucrema u pedrexkTopHas perynsuus y >KUBOTHBIX. HepBHas cuctema u eé
OTJIeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y KHUBOTHBIX. OTIeibl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX >KUBOTHBIX. Pedrnexc u peduexropHas ayra. besycioBHble u
YCJIOBHBIE PE(IIEKCHI.

['yMopasibHast perynsuuss W SHAOKPUHHAs CUCTEMa >KMBOTHBIX W 4yenoBeka. JKenesbl
SHJOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleicTBME TOpMOHOB. B3auMOCBA3b HEpPBHOU U
SHJIOKpPUHHOH cucteM. [‘unoranamo-runodusapHas cucrema.

JleMoOHCTpaLun

IToprper: U. I1. I1aBnoB.

Tabmupel u cxeMmbl: «OAHOKIETOYHBIE BOAOPOCINY», «MHOTOKJIETOUHBIE BOJOPOCIN,
«baktepun», «lIpocreitmue», «Opranbl LBETKOBBIX pacTeHUi», «CHUCTEMBbI OpPraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHHe HaceKoMbIXx», «TKaHu pacTeHHiD»,
«KopueBbie cucrembr», «CtpoeHue crednss», «CTpoeHHe IHCTOBOM TMIacTUHKWY», «TkaHu
KUBOTHBIX», «Ckener 4emoBekay, «llmmeBapurenpHas cucremay», «KpoBeHOCHas cucreMay,
«/prxarenbHast  cucrema», «HepBHas cucrema», «Koxa», «MpbllleyHas CHUCTEMay,
«BpinenurenbHas cucrema», «JHIOKpUHHAsE cucteMay, «CTpoeHne MbIb», «MMMyHUTETY,
«KumeynomnonaoctHbie», «CxeMa nuTaHus pacTeHHil», «KpOBEHOCHBIE CUCTEMBI MMO3BOHOYHBIX



AKUBOTHBIX», «CTpoeHune ruapel», «CTpoeHue miaHapun», «BHyTpeHHee CTpOEHHE JO0XKIAEBOTO
yepBsi», «HepBHast cucrema pwi6», «HepBHast cucrema narymku», «HepBHas cucrema
npecMmblkaromuxcsa», «HepBHas cuctema nTuny, «HepBHas cucTemMa MIIEKONMUTAKOLIUXY,
«Hepsnas cucrema uenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MHUKPOIpEnapaThl OJHOKJIETOUYHBIX OPraHHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUM HACEKOMBIX, UTJIOKOXKHUX, )KUBBIC
9K3EMILIAPBl KOMHATHBIX PAaCTeHH, repOapuu pacTeHU pa3HbIX OTAENIOB, BIaKHbIE Iperaparhbl
KHUBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIMKA OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKa,
o0opyoBaHue sl JEMOHCTPAIMK TOYBEHHOTO U BO31YIIHOIO MUTAHUS PACTCHHH, pacuiernyieHus
KpaxMmaisia ¥ OelKOB 1o AecTBHEM (EepMEHTOB, 000pyIOBaHKE IS IEMOHCTPALIUHU ONBITOB 110
U3MEPEHHUIO JKU3HEHHOW EMKOCTH JETKUX, MEXAaHM3Ma JIbIXaTEJIbHBIX JBWXXEHUH, MOJAENN
TOJIOBHOI'O MO3I'a Pa3jINYHbIX KUBOTHBIX.

JlaGoparopHas padora «/3yyeHue TKaHe pacTeHU.

Jlaboparopnasi padora «/3yueHre TKaHel ) KUBOTHBIX.

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

Tema 10. Pa3MHoOKeHMe 1 pa3BUTHE OPTaHNU3MOB

®opMBbl pa3MHOKEHUS OPraHU3MOB: Oecrosioe (BKIItoUasi BEreTaTUBHOE) U MOJI0BOE. Bubl
0ecIoI0ro pa3sMHOKEHUS: TIOYKOBAHUE, CIIOPYISIIHS, (hparMeHTAIHs, KIOHUPOBAHHE.

[lonoBoe pasmuHoxkenue. IlonoBele kieTkH, unu ramerel. Meio3. Cranguu Meilosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bronorndecknii CMbICI MeH03a U IIOJIOBOTO
npoiecca. Melo3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimeBoe pazButue. ['ameTorenes y ;kuBoTHbIX. [lomossie xene3br. OOpa3oBanue
Y pa3BUTHE MOJOBBIX KIeTOK. CriepMarorenes u ooreHe3. CTpoeHue MOJIOBbIX KIETOK.

OmnogoTBOpeHHE M AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrOCOOBI OIIOIOTBOPEHUS:
Hapy»KHoOe, BHyTpeHHee. [lapTeHorenes.

WNunuBrayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHONIOTHS — HayKa O Pa3BUTUU
opranu3mMoB. Mopgoeenes — o0na u3z enasnvix npodiem samopuonoeuu. Konyenyus mopgoecernos u
Mmooenu mopgozeneza. Ctanuu >MOproTeHe3a JKUBOTHBIX (Ha MpUMepe JATyIkH). J[pobnenwue.
Tunsl apobnenus. [emepmunuposanuoe u Hedepmunupogannoe opodrenue. bracmyna, muno
onacmyn. OcoOeHHOCTU pOOJIEHUST MIIEKONUTAIOMIMUX. 3apOJIbIIIEBbIE JMCTKH (TaCTPYJISALINS).
3akiagka OpraHoB M TKaHEW W3 3apOABbIIIEBBIX JIMCTKOB. B3anMHOe BIMsIHHME YacTel
Pa3BUBAIOIIETOCS 3apo/iblia (AMOpHUOHANIbHAS MHYKIIHS). 3aKJIaKa IJIaHa CTPOEHUS )KUBOTHOTO
KaK pe3ylbTaT UepapXUUYeCKUX B3aUMOEWUCTBUI reHoB. BiausHue Ha SMOpHOHAIbBHOE pa3BUTHE
pa3IUYHBIX (PAKTOPOB OKPYXKAIOUIEH cpeabl.

Poct u pasButne xuBOTHBIX. IlocTomMOpuoHanbHbIl mepuon. Ilpsmoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M IMO3BOHOYHBIX >KHBOTHBIX.
bronoruueckoe 3HaueHUe MPSMOrO0 M HENPSMOrO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B IPHUPOJE.
Tunsel pocta >XKUBOTHBIX. MDaKTOPbl pEryjsiliMM pocTa KHUBOTHBIX U uenoBeka. Cranuu
NOCTAMOPHOHANIBHOTO Pa3BUTHS y KUBOTHBIX M 4enoBeka. [lepnonpl OHTOreHesza 4YeaoBeKa.
Crapenue U cMepTh Kak OMOJIOrMYeCKHUEe MPOLECCHI.

Pa3zMHoxeHue u pa3BuTue pactenuil. 'ametrodut u cnopodpur. Meito3 B )KU3HEHHOM LUKIIE
pactenuii. O6pazoBaHue CIIOp B mporiecce Meiiosa. ['amerorenes y pacrenuii. OmiogoTBOpeHue u
pa3BUTHE DPACTUTEIBHBIX OPraHW3MOB. JIBOWHOE OIJIOJOTBOPEHHE Y IBETKOBBIX PAaCTEHHHU.
OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3MBbl peryJIsLUN OHTOT€HE3a Y PACTEHUM U KUBOTHBIX.

JleMoOHCTpaL UK

[Toprpetsr: C. I'. Hapamun, X. [lIneman.

Tabmunpl u cxembl: «BereraTuBHOEe pazMHOKeHUE», «THUIBI OECIONOro pasMHOKEHUS,
«Pa3MHOXEHHE XJIaMHIOMOHaAb», «Pa3MHOXEHHE »HBIVIEHBI», «Pa3MHOXXEHUE TUAPHIY,
«Meito3», «Xpomocombly, «['amertorene3y», «CTpoeHHE SULEKICTKH | CIIEPMATO30HIA,
«OCHOBHBIE CTaiuU OHTOreHe3ay, «lIpsimoe u HenpsAMoe pa3BUTHEY, «Pa3BUTHE MANICKOTO KyKay,



«Pa3Butne capaHun», «Pa3zBuTue ISrymku», «/{BoilHOE OIJIOAOTBOPEHHE Y LBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOIOJBHBIX M JABYIOJBbHBIX pacTeHUN», «KU3HEHHBIN UK
MOPCKOM KanycTbl», «’KHU3HEHHBIN UK MXay, < KM3HEHHBIN [IUKJ NalOPOTHUKA, <« KU3HEHHBIN
LUKJI COCHBI.

O6opynoBaHue: CBETOBOH MUKPOCKOI, MUKPOIIPENapaThl SMIIEKJIETOK U CIIEPMAaTO30UI0B,
Mozelb «L UK pa3BUTHS JIATYILIKU Y.

JlaGoparopnass pabGora «/3yueHue CTpOEHHsS TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

IIpakTuyeckas padora «BbIsBlIIeHHE NPU3HAKOB CXOJCTBA 3apOJAbILIEH MO3BOHOYHBIX
YKUBOTHBIX).

JlaGoparopnas padora «CTpoeHHE OPTraHOB PA3MHOKEHUS BBICIIUX PACTCHHIN».

Tema 11. 'eHeTHKA — HAYKa 0 HACJIEACTBEHHOCTH U H3MEHYMBOCTH OPraHN3MOB

Hcropust cTaHOBIEHUS M Pa3BUTHS TeHETHKH Kak Hayku. Paboter I'. Mennens, I'. ne @pwusa,
T. Moprana. Ponb oredecTBeHHBIX yu€HBIX B pa3Butin renetuku. Padotst H. K. Konbiosa, H. 1.
Baeunosa, A. H. benozepckoro, I'. J[. Kapneuenko, 0. A. ®umunuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. ['OMOJIOTHUHBIE XPOMOCOMBI, aJIEJIbHbIE
TeHbl, aJbTEPHATUBHbIC NPHU3HAKH, JOMUHAHTHBIA W PEIECCUBHBIA MPHU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucras JIMHUSA, THOpUAbI, reHoTun, (eHotun. OCHOBHBIE METOIbl T€HETHKHU:
rHOPHIONOTHYECKUH, IUTOIOTHYECKHIH, MOJICKYISPHO-TEHETUIECKUN.

JdeMoHcTpannmn

[Toptpetsr: I'. Menpens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. 1. Basunos, A. H.
benozepckuit, I'. 1. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeen-PecoBckuii.

Tabmuie! U cxeMbl: «MeTOIbI TCHETUKIY, «CXEMbI CKPEIIBAHUS.

JlabopaTopnasi pa6ora «/[po3oduia kak 00bEKT FreHETHUECKUX HUCCIEAOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemrnBanue. [lepBblit 3axkon MeHens — 3akoH eAMHO00pa3usi THOPUI0B
nepBoro nokoJienus. [Ipapuino nomuHupoBanus. Bropoit 3akoH MeHaenst — 3aK0H paclleIICHUs
npu3HakoB. lluTojormyeckrie OCHOBBI MOHOTHMOPUIHOTO CKpelIuBaHus. [WIOTe3a YHCTOTHI
ramer.

AHanu3upyroniee  ckpemuBaHue.  [IpoMexyTOuHbBIl ~ XapakTep — HacleJOBaHUS.
Pacmiennenve mpu3HakoB MpU HETIOJTHOM IOMUHHUPOBAHUH.

Jurubpunnoe ckpemuBanue. Tpetuit 3akoH MeHaens — 3aKOH HE3aBUCHMOTO
HacJe0BaHus Mpu3HakoB. [{uTomornyeckre OCHOBBI TUTHOPUIHOTO CKPEIIUBAHHS.

Cuennennoe HacienoBanue npusHakoB. Pabotel T. Moprana. CrienyieHHOe HacleI0BaHNe
TE€HOB, HAPYIICHHUE CIETUICHHUS MEX 1Yy TeHaMH. XpOMOCOMHas TEOPHsI HACIIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIH MEXAaHHM3M OMNPENECICHUS Moja. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBI M TreTeporaMeTHbI MoJ. ['eHeTmdeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CIEIVIEHHBIX C IOJIOM.

I'enoTun kak 1nenoctHas cucrema. [lnedoTponus — MHOXKECTBEHHOE JAEHCTBUE TE€HA.
MHoOXeCTBEeHHbII amienu3M. B3aumoneicTBue HealeNbHbIX TE€HOB. KoOMIUIEMEHTapHOCTb.
Onwucra3s. [Tomnmepns.

['eneTnyeckuil KOHTPOJb PA3BUTHUSI PACTEHUM, JKMBOTHBIX M YEJIOBEKa, a TaKxke
(U3HOTIOTHYECKHUX MTPOIIECCOB, TOBEJACHUS M KOTHUTHUBHBIX (QyHKIHH. [ eHETHIeCKe MeXaHU3MBbI
CUMOMOTeHEe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IMH — TMApa3suT» U «XO35SUH — MUKPOOHOM.
['eHeTH4eckue acreKThl KOHTPOJS M M3MEHEHUSI HACIEJICTBEHHONW MH(POPMAIMH B TMOKOJEHHUSIX
KJIETOK U OPTraHW3MOB.

JleMoOHCTpaL UK

IToptpetsr: I'. Menaens, T. Mopras.

Tabmumpl u cxemsl: «[lepBbiii 1 BTOpoW 3akoHBI MeHnens», «Tperuii 3akoH Menaens»,
«AnHanuzupymoliee ckpeuBanuey, «Hemnonnoe noMuarpoBanue», «CLEIIEHHOE HACIeJOBaHUE



MPU3HAKOB y Apo30oduib», «[ eneTnka nonay, «Kapuorun yenosekay, «Kapruotun apo30Qpuib»,
«Kapuotun ntuiisn», «MHOKECTBEHHBIN ajiean3M», «B3aumoaeicTBie reHoBy.

O6opynoBaHue: MOAENb AJsl JIEMOHCTPAllMU 3aKOHOB €IUHO00pa3usi THOPUA0B MEPBOrO
IIOKOJICHUSI U PACIUECIUICHUS NPU3HAKOB, MOJEIb Ul JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HACJIEJ0BAHMS MIPU3HAKOB, MOJENb ISl IEMOHCTPALIMK CLUEIJICHHOTO HACIEA0BaHUS IIPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpompemnapar: «po3opunay.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEIIMBAHUSA Y
JPO30(HITBD».

IIpakTuyeckas paGora «/3ydyeHue pe3yJabTaTOB JAUTHOPUIHOIO CKPEIIMBAHUSA Y
JIPO30(UITBD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

BsaumopelictBue reHotuna u cpeasl npu GopmupoBaHuH (eHoTuna. V3MEeHUYMBOCTh
npu3HakoB. KauecTBeHHbIE W KOJWMYECTBEHHbIE NpPHU3HAKUM. Buael  M3MEHUYMBOCTH:
HEHACJICACTBEHHAs U HACJICACTBECHHAS.

MonudukanronHas U3MEHUYHMBOCTb. Ponb cpeabl B GopMUpOBaHUM MOIUGUKALIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuanuuoHHBIH psin U BapuanuoHHast kpusas (B.
Horanucen). CpoiicTBa MOIU(UKAIIMOHHOW N3MEHYUBOCTH.

['enotunuueckass W3MeHYMBOCTh. (CBOWCTBA TEHOTUIIUYECKOW WM3MEHUYMBOCTH. Bubl
TeHOTUITUNYECKON N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASL.

KomOuHaTtuBHas M13MEHUMBOCTh. Mel03 U MOJIOBOM MPOIECC — OCHOBA KOMOMHATUBHOM
M3MEHYUBOCTU. POy KOMOMHATUBHOM U3MEHUYUBOCTH B CO3JaHHH I'€HETHYECKOTr0 pPa3Hoo0pa3us
B IIpeZieJIax OJTHOTO BHJA.

MytanonHasi W3MEHYMBOCTb. BHJBI MyTanuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CnoHTaHHbIE W UWHAYLUUMPOBAHHbIE MYyTalUHU. SIAepHble M LUTOIUIA3MATUYECKUE MYTalLlUU.
Comaruueckre W MojoBble MyTauud. [IpuynMHBI BO3HUKHOBEHHMS MyTauuil. MyrareHbl U HX
BJIMSIHUE HAa OPraHu3Mbl. 3AKOHOMEPHOCTH MYTALIMOHHOIO Ipoliecca. 3aKOH TOMOJOTMYECKHUX
psagoB B HacneacTBeHHOW wu3MmeHunBocTd (H.M. BaBunoB). BuesnepHas HW3MEHUHMBOCTH U
HACJIEACTBEHHOCTD.

Onueenemuxa U 3MUSEHOMUKA, POJb INULEHEMUYECKUX (HaKmopos 6 HACIe008aHuu U
USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOE V OP2AHUZMOS.

JleMoHCTpanun

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

Tabmuubl 1 cxembl: «Buabl u3MeHuuBOCTHY, «MoOIUpUKAIMOHHAS HW3MEHYHBOCTHY,
«KomOMHaTUBHASI U3MEHYUBOCTHY, «Meio3y, «OmnoaoTBopenne», «I eHeTudeckue 3a001eBaHus
yesnoBekay, « Buasl myraruin.

O6opynoBaHue: *uBble U repOapHble 3K3EMIULSIPbl KOMHATHBIX PAcTeHHM, PHUCYHKHU
(poTorpadun) KUBOTHBIX C Pa3TUUHBIMU BUIaMU U3MEHYHBOCTH.

Jladoparopnasi pabora «lcciemoBaHue 3aKOHOMEpPHOCTEH  MOAMGUKAIIMOHHON
M3MEHUYUBOCTHU. [TocTpoeHne BaprallMOHHOTO psifia U BapUallMOHHOW KpUBOM».

IIpakTuyeckas padora «MyTtauu y 1po30Quiibl (Ha TOTOBBIX MUKPOIPENapaTax)».

Tema 14. I'eneTnka yeji0BeKa

Kaprnorun yenoBeka. MexayHapoaHass NpOrpaMMa HCCIEIOBAaHHUS T'€HOMa 4YeJIOBEKa.
MeTtoabl M3ydeHUs] TeHETUKU YellOBeKa: T'eHeaIOTMYeCKUH, OJIM3HENOBbIH, [IUTOreHEeTUYECKHIA,
MONYJIALUOHHO-CTATUCTUYECKUHM, MOJIEKYJIIpHO-TeHeTnYecKnii. COBpPEMEHHOE OIpenesiCHNe
TEHOTUIIA: TIOJTHOTEHOMHOE CEKBEHUPOBAaHUE, TEHOTUIIMPOBAHKE, B TOM 4Hciie ¢ nomouisro [11P-
ananuza. Hacnencrennsle 3a0oseBanus yenoBeka. ['eHHbIE 1 XpOMOCOMHBIE 0OJIE3HU YeJIOBEKa.
bonesnn ¢ HacienCcTBEHHOM NpPeapacloyIoKEHHOCThIO. 3HAYEHUE MEAMIIMHCKONW TIE€HETHKH B
NPEIOTBPALICHUH M JICUEHUU TI'eHETUYECKUX 3a0o0JieBaHUM dYenoBeka. MeauKo-TeHeTH4ecKoe
KOHCYyJbTHpOoBaHue. CTBOJIOBBIE KIETKH. [IOHATHE «(T€HETUUECKOTO Ipy3a». DTHUYECKHUE ACIIEKThI
HCCJIEIOBAaHUM B 00JIaCTH peAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.



['enernyeckue (HakTOpbl MOBBIINIEHHON YYBCTBUTEIHLHOCTH Ye€IOBEKa K (PU3NYECKOMY U
XMMUYECKOMY 3arps3HEHUI0 OKpYyKalollel cpeabl. ['eHeTrnueckas MpeApacronoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpan U

Tabmupl u cxembl: «Kapuortun udenoBekay, «MeToAbl U3ydeHHs] TE€HETUKHU UYEIOBEKay,
«["enernueckue 3a00JIeBaHUS YESIOBEKA.

IpakTnyeckas padbora «CocTaBiCHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Ceniekuusi OpraHu3MoB

JoMecTukanusi U CeleKIus. 3apOoXKICHHUE CEEKIMU W JoMecThkanuu. Ydyenue H. .
Bagunosa o LleHTpax mpouCcX0XACHUS 1 MHOT000pa3us KyJabTYpHBIX pacTeHuil. Ponb cenexkumu
B CO3/IaHMH COPTOB PACTEHUI U MOPOJI )KUBOTHBIX. COpT, MOpOJIa, ITaMM. 3aKOH FTOMOJIOTUYECKHUX
pAloB B HacliiencTBeHHOM n3MeHunBocTH H. V. BaBuioBa, ero 3HaueHue i CENEKLIMOHHOMN
paboTHI.

MeTtoibl ceneKIMOHHOM paboThl. icKycCcTBEHHBIN OTOOP: MAacCOBBIN U MHIMBUyaJbHBIM.
Otanbl KOMOWHAIIMOHHOW ceNieKuu. VcrbITaHue mpou3BOAMTENICH MO MOToMCTBY. OTOOp MO
TEHOTHITY C IOMOIIBIO OIIEHKH (PEHOTHIIa TOTOMCTBA B OTOOP MO TEHOTHITY C MTOMOIIBIO aHAIIN32
JHK.

WckyccTBeHHBIM MyTareHe3 Kak METOJ CENEKIIMOHHOW paboTel. PanuanuvoHHbIN 1
XUMHYECKHM MyTareHe3 KaK MCTOYHMK MYyTallMii y KyJbTYpHbIX (OpPM OpraHHu3MOB.
Hcnons30BaHre TEHOMHOTO PeJaKTUPOBAHUS U METO10B pekoMOnHaHTHBIX JIHK miist momy4uenus
MCXOJIHOTO MaTepuaa Jijisi CEJIEKIUU.

[Tonyuenne mnonumionnoB. BuyrpuBumoBas rubpuansanus. BAU3KOpoACTBEHHOE
CKpelIMBaHue, Wik UHOpuauHT. HepoacTBeHHOE cKpemmBaHue, Wik ayTopuausr. ['eteposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OraanéHHas rubpuau3anus.
[Ipeogonenue Oecruioguss MEXBHIOBBIX T'HOpUAOB. JIOCTH)KEHHS CENEKIMHM pPACTeHUH U
KUBOTHBIX. «3€1EHas peooyYUsLy.

CoxpaHeHHe U U3Y4YEHHE T'€HETUYECKHUX PECypCOB KYJIbTYPHBIX PACTEHHM U HX JUKUX
poauyel A co3JaHusl HOBBIX COPTOB U I'MOPUAOB CEIbCKOXO3SMCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YNnpaeieHue 2eHemudecKUMU pecypcami CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMMHBIX 8 YENAX YIYUULeHUs CYUeCmBYIOWUX U CO30aHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM qucie ¢ NpUMeHeHUemM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblix uoell u
nepcneKmueHbIX MexHoI02Ul.

JleMoHCTpanun

IToptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykesauenxo, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuipl u cxeMbl: «L{eHTpBI TPOUCXOXKACHHS 1 MHOTOOOpa3us KyJIbTYPHBIX PACTEHUN,
«3aKOH TOMOJIOTMYECKHX PSIOB B HACJIEACTBEHHON HM3MEHYMBOCTH», «METOIbl CEIEKLIHUM,
«Otnanénnas rubpuauszanus», «MyrtareHes».

JlaboparopHnasi paGora «/3yueHne cCOpTOB KyJbTYPHBIX PACTEHUN M MOPOJ JOMAIIHHUX
YKUBOTHBIX).

JlaboparopHasi padora «/3yueHrne METOZ0B CEJIEKIIUN PACTCHHII.

IIpakTuyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypeusi «OCHOBHBIE METOJABI M JOCTHIKEHUS CEJNEKIIMH PACTCHHH U KUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (epMy, COPTOHMCIBITATENbHBIM y4acTOK, B TEIIMYHOE
X03SIUCTBO, B Ta0OPATOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

Tema 16. BUOTeXHOJI0rMs U CHHTETHYECKAsi OMO0JIOTUA

OOBEKTHI, HCIONb3yeMble B OHOTEXHOJOTHH, — KIETOYHbIE W TKaHEBBIE KYIbTYPHI,
MHUKPOOPTaHU3MBI, HMX XapaKTePUCTHKA. TpajWIIMOHHAs OWOTEXHOJIOTHS: XJIeOOIeUeHue,
MOJTy4YeHUE KHUCIOMOJIOUYHBIX MPOIYKTOB, BUHOAENUE. Mukpooronorndeckuii cuates. OObeKTh
MUKpoOunosiornyeckux TexHosaoruil. [I[pousBoactso Oeiaka, aMUHOKUCIOT U BUTAMHHOB.



Co3naHve  TEXHOJOTMM W MHCTPYMEHTOB  LEJICHANpPABICHHOTO  W3MEHEHUs U
KOHCTPYUPOBAHUS TEHOMOB C II€JIbIO MOJYUYEHUSI OPTaHU3MOB M UX KOMIIOHEHTOB, COJIEp KAIlIUX
HE BCTpeYaroluecs B Mpupoae OMOCUHTETUYECKHE Ty TH.

Kiterounass umHxeHepus. MeToapl KynbTypbl KIETOK M TKaHEHM PaCTCHUM MU KUBOTHBIX.
Kpuobanku. ComaTtnueckas ruOpuauzanus U coMaTH4eckuil smOpuorenes. Mcmonp3oBaHue
rariou/ioB B CENEKUUU pacTeHuil. [lonyuenue MoHOKIOHANbHBIX anmumen. Hcnonvzosanue
MOHOKJIOHAbHBIX U NOJUKIOHAILHBIX anmumen 8 meouyute. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexoHcTpyKk1Ms AHLEKIETOK U KIOHUPOBAHUE )KUBOTHBIX. METO/ TpaHCIIAaHTALIUHU SAEP KIETOK.
Texnonoeuu  0300poénenus,  KyIbMUSBUPOBAHUA U  MUKDOKIOHAILHOZO — PASMHOMNCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAsI U TeHHass MHXkeHepusi. VICKyCCTBEHHBIN CUHTE3 I'eHa U KOHCTPYUPOBaHUE
pekombunantubix JIHK. Cozoanue mpanceennvix opeanuzmos. JIOCTHXKEHUS U TEPCIIEKTUBBI
XPOMOCOMHOM W TEHHOM HWHXEHEpUU. ODKOJIOTUYECKHE M OSTHYECKHE MpoOJieMbl TIeHHOU
WHXXEHEPUHU.

Menununckue 6uorexnosnoruu. [loctrenomuas mudposas menununa. [11[P-nmuarnocTuka.
MeTaboI0MHBIN aHATN3, TEHOIEHTPHUYECKUI aHAIN3 TPOTEOMA YEIOBEKa JIJISl OLEHKH COCTOSHHS
€ro 3710poBbs. Vcnonbp3oBaHue CTBOJIOBBIX KJIETOK. TapreTHas tepamnus paka. 3 D-6nonnxenepus
JUTs pa3paboTKH (PyHAaMEHTAIBLHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3JaHUS KOMITJIEKCHBIX
TKaHeW COYeTaHHWEM TEXHOJOTHIl TpEXMEPHOro OMONPUHTHHTA U cKaddonauHra Ans pelneHus
3a71a4 NEPCOHAITM3UPOBAHHON MEJIULIUHBI.

Coznanue BEKTOPHBIX BaKLUMH C LETIbI0 OOecredeHus: KOMOMHMPOBAHHOW 3alllUThl OT
B030yauteneit OPBU, ycraHoBiieHHEe MOJIEKYJISIPHBIX MexaHu3MoB (ynkimonupoBanus PHK-
COJIeprKalliX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHUs YETTOBEKA U )KUBOTHBIX.

JleMoOHCTpaLuu

Tabmuiet u cxembl:  «lcmonbp30BaHME  MHUKPOOPraHM3MOB B MPOMBINIJICHHOM
poU3BOCTBEY, «KieTounast nH>xeHepus», «['eHHas HHKEHEPUs».

JlabopaTopnasi pa6ora «l3yueHne 00beKTOB OMOTEXHOIOTHM.

IIpakTuyeckas padora «IloayyeHrne MOJIOYHOKHUCIBIX IPOJYKTOBY.

IKekypenst «bUOTEeXHOIOTHS — BayKHENIasi IPOU3BOJUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE MPOU3BOACTBO).

11 KJIIACC

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJTIOIHOHHBIX MPeACTABIEHHA B OHOJIOTHHI

OpomonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BOZHUKHOBEHUS JapBUHMU3Ma. JKU3Hb
Y Hay4Has JearenbHocTs Y. JlapBuHa.

JBwxkynme cuiabl 3BodMonMM  BuAoB no Y. JlapBuHy (BbICOKas HHTEHCHUBHOCTh
Pa3MHOXXEHMSI OPTraHU3MOB, HACJIEJCTBEHHAass HW3MEHYMBOCTb, Ooppba 3a CyIIECTBOBAaHME,
€CTECTBEHHBII U UCKYCCTBEHHBII 0TOOD).

Odopmnenne cunrernyeckoir Teopun 3Bostounu (CTI). HelitpanbHas Teopust 3BOJIOLNH.
CoBpeMeHHas 3BOJIOLMOHHAS OMOJNOTUsA. 3HauU€HHE HBOJIOIMOHHON T€OpUH B (OPMHUPOBAHUU
€CTECTBEHHO-HAyYHOU KapTHUHBI MUDA.

JleMoHCTpanun

[Toptpetsr: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 9. XK. Cent-Unep, XK. Kroswe, Y.
HapsuH, C. C. Yerepuxos, 1. U. llImansrayzen, Jx. Xonaeitn, J. K. benses.

Tabmunel u cxembl: «Cucrema xuBoid npupoasl (o K. Jlunnero)», «JlecTHuma *KuBbIX
cyuiects (1o Jlamapky)», «Mexanu3m popMHUpPOBaHUS MIPUCTIOCOOTICHUN Y PACTEHUI 1 )KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapuipyra nyremectus Y. Jlapsuna», «Haxonku Y. JlapBunay,
«Dopmbl 60pbOBI 3a cymiecTBoBaHe», «Ilopossl romydeit», «MHoroodpasue KyabTYpHBIX (HopM
KarnycTb», «[lopoasl AOMamIHUX >KMBOTHBIX», «CxemMa oOpa3oBaHHs HOBBIX BUAOB (mo Y.



HapBuny)», «CxeMa COOTHOILIEHHUS [BIKYIIUX CHUJ SBOMIONUNY», «OCHOBHBIE MOJOKEHUS
CUHTETHUYECKON TEOPUH IBOJIIOLIVI.

Tema 2. MUKpPO3BOJIIOIHSA U €€ pe3yJibTaThl

[Tomynsiuust Kak 3JeMEHTapHas eAuHULA 3BooLMH. COBpEMEHHBIE METOJbl OLEHKU
TEHETUYECKOTO pa3HO00pa3us U CTPYKTYphI nomyisaiuil. I3menenue reHooHaa MOMyIsSIUU KakK
AJIEMEHTAapHOE HBOJIIOLIMOHHOE SBJIEHUWE. 3aKOH reHeTuueckoro paBHoBecus Jx. Xapau, B.
Baiinbepra.

OnemeHTapHble (HAKTOPHI (IBMDKYIIUME CHJIBI) HBOJIONMHM. MyTallMOHHBIA TIpoIecc.
Komb6unarusHast u3MeHUMBOCT. pelid reHoB — ciiydaiiHble HEHANPaBICHHbIE N3MEHEHUS YaCTOT
aieneid B monynsnusax. Jddext ocHoBarens. Ipgexm dOymuviiounozo eoprviuka. CHudiceHue
2EHeMmuU4ecKo20 pasHoobpasus: npudursl u cireocmeus. Ilpossnenue sghghexkma Opetigha cenos 6
oonvwux U manelx nonyiayusx. Murpanun. M3onsamus  momynsuuii:  reorpaduueckas
(mpocTpaHCTBEHHAas ), OroJoTHYecKas (PEnpoIyKTUBHA).

EcrectBennblii oTO0p — HampaBistomuid ¢aktop s3Bomonnd. DopMbel eCTeCTBEHHOTO
oTOOpa: IBWKYIIMHA, CTAOMIM3UPYIOIIUN, paspbIBalOmUi (Iu3pynTuBHbIN). [lomoBoi oTOop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATIHOTO MTOBEJCHUS )KUBOTHBIX.

[Tprcnoco0aeHHOCT, OpraHM3MOB KaK pe3ylbTaT MHUKPOIBOJIIONMU. BO3HHKHOBEHUE
npucnocoOIeHnit y opranu3mMoB. ApoMopho3sl ¥ uanoanantTanuu. [IpuMeps! nprcrnocodaeHuii y
OpraHu3MoB:  Mopdosoruueckue, GU3MOIOTHYECKUE, OHOXMMHUYECKUE, TOBEACHUYECKUE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xputepuum u cTpykTypa. BumooOpa3oBaHue Kak pe3ylbTaT MHKPOIBOJIOLHH.
Wzomsiust — kimoueBoil  pakTop BUAooOpazoBanus. Ilyth u cmocoObl BUA00Opa30OBaHUS:
ajonarpuueckoe (reorpaduueckoe), CHUMMOATPUYECKOE (IKOJOTUYECKOE), «MTHOBEHHOE)
(monumonan3anuus, rudpuanzanus). JJIuTeIbHOCTh 3BOIIOIIMOHHBIX IPOLIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOTIOTUYECKOTO Pa3HOOOpa3usl.

Ponp  »BoOmronmoHHON OwonorMu B pa3pabOTKE HAyYHBIX METOJIOB COXPaHEHUS
O6unopa3znooOpazus. MUKPOIBOIIONUS M KOIBOJIOLMS MMapa3uTOB U HMX XO035€B. MeXaHU3Mbl
(GhOpMUPOBAHUS YCTOHYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoHCTpanun

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

Tabmuie! u cxembl: «MyTallMOHHAS U3MEHYUBOCTEY, «[lomynsiuoHHas CTpyKTypa BUIay,
«Cxema mposiBleHHUs 3akoHa Xapau—BaitnOepra», «JIBUXKyIIHe CHIBI  SBOJIOLHUNY,
«OKOJOTHYEeCcKass H30JALMs MONYSIUMKA ceBaHCKOM ¢openny, «I'eorpaduueckass H30IALUSA
JIMCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHUIIBI Aaypckoil», «[lomyasimoHHbIe BOIHBI YUCIEHHOCTU
XMIIHUKOB U XKepTB», «Cxema JeicTBUSA ecTecTBeHHOro ot0opay, «®Popmbl OOpbOBI 32
CYILICCTBOBAHUEY, «MHpycTpuanbHbId MEJIaHU3M, «OKuBspie HCKOIIaeMBIEe»,
«ITokpoBUTENbCTBEHHAS OKpacka >XHBOTHBIX», «[Ipemympexmaromas oOKpacka KUBOTHBIXY,
«Puznonoruueckue aganranuuy, «[Iprucnoco0IeHHOCT, OPraHU3MOB U €€ OTHOCHTEIbHOCTBY,
«Kpurepun Buma», «Bunel-nBoitHukn», «CTpykTypa BHAa B mnpupoae», «CrocoObl
Bus0ooOpazoBanus», «l'eorpaduyeckoe BumooOpazoBaHWe TPEX  BHUJAOB  JIAHJBIIICHY,
«DKOJIOTHYECKOe BMJI000pa3oBaHME BHUJOB CHHUI, «[lomumionasl pacteHuit», «KamycTHo-
peneyHblid THOPHUIY.

Ob6opynoBanue: repbapuu pacTeHHH, KOJUIEKIIMM HACEKOMBIX, dydesa NTHUI] U 3Bepel ¢
IpUMepaMu pa3iNyYHbIX MPUCIOCOOJIEHUH, Yydesa MTHUIl M 3Bepel pa3HbIX BUIOB, Tepbapuu
pacTeHHi GJIM3KUX BUI0B, 00Pa30BaBIINXCS PA3TMUHBIMU CIIOCOOAMH.

JladopaTopnasi padora «BrIsBiIeHHE H3MEHUYNBOCTH y 0COO€H OHOTO BUIAY.

JlaGopaTtopnas pabora «lIpucrnocobneHust OpraHu3MOB U UX OTHOCHTEJbHas
11EeJIECO00PA3HOCTH Y.

JlaGopaTopHas pa6ora «CpaBHEeHHE BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPHION.

Tema 3. MakpodBo1onus 1 eé pe3yJibTaThl



Metoas! n3ydeHuss MakpodBoonnH. [laneoHTonornueckre METoAbl U3y4EHHS SBOIOLHH.
[Tepexonnbie HOpMBI U PUIIOTEHETUYECKHE PSIIIBI OPTaHU3MOB.

buoreorpaguueckue Metonsl uszydeHus osBomonuu. CpaBHeHue ¢uiopel U (payHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpapuueckue obnactu 3emiau. BUapl-3HIEMUKN U PETUKTHI.

OMOPHUOJIOTHYECKUE U CPaBHUTEIBHO-MOP(]OIOrHYecKkre METObl M3YyYEHMs HBOJIOLMH.
['eHeTnyeckue MEXaHU3MbI 3BOJIOLMU OHTOTE€HE3Aa U IOSIBICHMS SBOJIIOIMOHHBIX HOBILECTB.
I"'oMostornyHble ¥ aHAJIOrM4YHbIE OpraHbl. PynuMeHTapHbIe OpraHbl U aTaBU3Mbl. MONIEKyISIPHO-
TreHEeTHYeCKHe, OMOXMMUYECKHEe ¢  MaTeMaTHYeCKWe METOJbl  HM3YYEHHsS  HBOIIOIUH.
I"'omonoruynsie reHsl. COBpEMEHHBIE METOBI IOCTPOEHUS (PHIIOT€HETUYECKHUX JIEPEBbEB.

XPpOMOCOMHBIE MYTallU1 U SBOJIIOLIMSI TEHOMOB.

OO0mme 3akOHOMEpPHOCTH  (MpaBWiIa) JBOMONUH. [lpunyun  cmeuvl  yHKYUL.
HeoOpaTtumocTs 3Bosonnu. AnantuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB BOJIIOLINU.

JdemoHcTpauMu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mroiep, 3. I'ekkensb.

Tabmuupl U cxembl: «OUITOTEHETHYSCKUN P JIOMIAJAN», «APXEONTEPHUKCY, «3BEPO3yObIe
suiepsl», «Crerouedansy, «Punnodurer», «CeMeHHbIE MAaNOPOTHUKNY, «buoreorpadudeckue
30HBI 3emun», «/lpelid koHTUHEHTOBY, «PenmukThl», «HauanbHble craguu >MOPHOHAIBLHOIO
Pa3BUTHSI TO3BOHOYHBIX KUBOTHBIX», «['OMOJIOrMUHBIE U aHAJIOTUYHBIE OPTaHbL», «PyIUMEHTHI»,
«ATaBU3MBIY, «XPOMOCOMHBIE HAOOpbl 4YEJIOBEKa M IIMMIIAH3e», «lJ1aBHbIE HalpaBlICHUS
ABOJIIOLIUNY, «O01IMe 3aKOHOMEPHOCTH 3BOJIIOLIUN.

OO6opynoBaHue: KOJJIEKLMH, TepOapuu, MYJSKM HMCKONAeMbIX OCTAaTKOB OPraHHU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYIAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. [IpouncxosxnaeHue U pa3BuTHe )KU3HU HA 3emJie

Hayunble rumore3bl NpPOMCXOXAECHUS XHU3HM Ha 3emie. AOuOreHe3 M NaHCIEPMHUS.
JloHayuHble TpPEICTaBICHUSI O 3apOXKACHUU JKU3HU (KpealuuoHM3M). ['umore3a MOCTOSIHHOTIO
CaMO3aposKJICHUS KU3HU U €€ onpoBepkeHue onbiTamu . Pequ, JI. Cnannanuanwu, JI. [Tacrepa.
[TponcxoxxaeHne KU3HU U aCTPOOUOIIOTHSL.

OcHOBHBIE 3Tanbl HeopraHuyeckoi sBomonuy. [InanerapHas (reojaoruyeckas) BOJIIOLHS.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB W3 HEOPraHUYECKHX.
OmnsiT C. Muitepa u I'. FOpu. O6pazoBanue nonumepoB U3 MoHoMepoB. KoalnepBaTHas runoresa
A. W. Onapuna, runore3a nepsuyHoro OynboHa JDx. XonneliHa, reHernyeckas rumnoresa I.
Ménnepa. Pu6o3umsl (T. Uek) u runotesa «mupa PHK» V. I'mnbepra. @opmupoBanne meMOopan
Y BO3HUKHOBEHUE MPOTOKIIETKH.

Hctopuss 3emnmum u Meroabl €€ wu3ydeHus. lIckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wMeronasl. OTHOcUTeNbHass M a0CONIOTHAasE T'€OXPOHOJIOTHS.
['eoxpoHOIOrMUecKas Kaja: S0Hbl, 3Pbl, IEPUOBI, JTIOXH.

HavanbHble sTanbl oprannueckoil spomtonuu. [losiBieHne U 3BOMIONUS MEPBBIX KIIETOK.
Oomonuss MeTabonu3Mma. Bo3HukHOBeHHME mepBbIX 3KocucTeM. CoBpeMEeHHblE MUKpPOOHBIE
OMOMNEHKM Kak aHajor mnepBbIX Ha 3emiie coobmectB. Crpomaronutsl. [IpokapuoTsl u
DYKapUOTBHI.

[TpoucxoxaeHue sykapuoT (cUMOMOreHe3). DBOJIIOIMOHHOE MPOUCXOKACHHE BHUPYCOB.
ITpoucxoxaeHne  MHOTOKJIETOYHBIX  OpPraHM3MOB. DBO3HUKHOBEHHWE OCHOBHBIX  IpyHI
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIIOLMHU BHICIIUX pacTeHui. OCHOBHBIE apoMOp(o3bl pPaCTEHUH.
Beixon pacrennii Ha cyny. [losiBneHne cCiopoBbIX pacTeHMI U 3aBOE€BaHKE NMHU Cyln. CeMEHHbIE
pactenus. [IpoucxoxaeHne NBETKOBBIX PACTEHUN.

OcHOBHBIE 3Tallbl 3BOJIIOIUKM KUBOTHOIO Mupa. OCHOBHbIE apoMOP(O3bl KUBOTHBIX.
Bengckas dayna. KemOpuiickuil B3pbIB — MOSIBIICHHE COBPEMEHHBIX THIOB. [lepBble XOpJ0BbIe
JKUBOTHBIE. JKU3Hb B BO/IE. DBOJIIOIMS MTO3BOHOYHBIX. [Iponucxoxknenne aMmpuoOuii 1 penTuiIni.



[TpoucxoxaeHne miekonuTaromux W nTull. [lpuHiun kmodeBoro apomopdosa. OcBoeHue
0ECII03BOHOYHBIMH H TO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazBuTue *u3Hu Ha 3emiie 110 ApaM U MEPUOIaM: apXxeH, MpOoTepO30H, MaIe030i, ME3030i,
KaifHO30#. O01Ias XapakTepruCTUKa KJIMMAaTa ¥ re0J0rHIecKuX mporeccoB. [losBiaeHme u paciuser
XapaKTepHBIX OpPraHU3MOB. YTiieoOpa3oBaHHUE: €ro YyCJOBHsSI M BIMSHHE Ha Ta30BbI COCTaB
aTMochepsl.

MaccoBble BBIMUpAHUSI — HKOJIOTMYECKHE KPHU3HCHI Mpouuioro. IIpuumHbl U ciencteus
MacCOBBIX BbIMUpaHU. COBpEeMEHHBIH IKOJOTHUECKUI KpU3HC, ero ocobeHHoctu. IIpobiema
coxpaHeHHs OmopazHooOpa3us Ha 3emiie.

CoBpeMeHHasi cucTeMa opraHndeckoro mupa. [IpuHIUIBI KIaccHPUKAIUU OPTaHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPIraHU3MOB.

JleMoOHCTpaL U

[Toptpets: @. Penu, JI. Cnamnanuanu, JI. [Tactep, . . Meunukos, A. U. Onapun, [Ix.
Xonaeitn, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuupl u cxembl: «Cxema omnbita @. Pegn», «Cxema onbita JI. [lacTepa mo u3ydeHuro
camo3apoxxJeHust xu3zHm», «Cxema omnbita C. Musepa, I'. FOpu», «OTansl HeopraHuueckon
3BOIIOLUNY, «I'eoxpoHosornueckas mkana», «HauanpHble 3Tanbl OPraHUYECKOM 3BOIOLUNY,
«Cxema 00pa3oBaHHs DYKAPUOT IyTEM CUMOHOTeHe3ay, «CrucremMa )KUBOHM mpupoibl», «CTpoeHHe
BUpyca», «Apomopdosbl pacteHuit», «PunnoduTe», «OIHOKIETOUYHBIE BOJOPOCIH,
«MHorokneTounsle  Bogopociany, «Mxu», «llanopoTHukn», «l['0JOCEMEHHBIE PACTECHUSY,
«Opranbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTHUsS >KUBOTHOIO MHPa», «ApoMopdo3bl
JKUBOTHBIX», «lIpocreitmmey, «Kumeunonosnoctusie», «llinockue yepBu», «UIEHUCTOHOTHEY,
«Pv10BI», «3emHOBOIHBIEY, «IIpecmbikaromuecsy», «lItuipy, «Muekonutaromuey», «Pa3Butue
JKU3HU B apXeUCKON 3pey», «Pa3BuUTHE XKHM3HU B NPOTEPO3OUCKON 3pey, «Pa3BuTHE XU3HU B
Najaeo30MCcKoM pe», «Pa3BUTHE KU3HU B ME3030MCKON 3pe», «Pa3BUTHE )KU3HU B KAHHO30MCKOM
ape», «CoBpeMeHHasi CUCTEMa OPTaHUYECKOTO MUPAy.

O6opynoBanue: repOapuu pacTEHUH pPa3IUYHBIX OTIEIOB, KOJJIEKIHWHA HACEKOMBIX,
BJIQXKHBIC TIpenaparbl KMBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUICKIIMM HWIJIOKOXKUX, CKEJIEThI
MO3BOHOYHBIX JKMBOTHBIX, Yyuyeja NTUIL U 3BEpeH, KOJUIEKIMU OKAMEHEJIOCTEH, MOJIE3HBIX
MCKOITa€MBbIX, MYJISIKH OPTaHUYECKUX OCTAaTKOB OPTaHU3MOB.

Bupryaabnas JaboparopHasi padora «MonenupoBanue onbiToB Muiepa—tOpu mno
M3Y4YEHUI0 a0MOTEHHOTO0 CUHTE3a OPTaHUYECKUX COCTMHEHUN B IEPBUYHOMN aTMochepe».

Jlaboparopnasi pabora «/3ydeHHe M ONUCAHUE HCKOIMAEMBIX OCTAaTKOB JIPEBHUX
OpPTaHU3MOBY.

IIpakTuyeckas padora «/3ydeHre ocOOEHHOCTEN CTPOCHUS PaCTEHUI Pa3HBIX OTACIOB.

IIpakTuyeckas padora «3yueHue ocoOOEHHOCTEH CTPOEHUS TO3BOHOUYHBIX KUBOTHBIX).

Tema S. IIpoucxoxkaenue 4e10BeKa — aHTPONOreHe3

Paznensl u 3amaun aHTPOMOIOTUH. METO Il aHTPOTIOJIOTUH.

CraHOBIIEHHE NPEJCTABICHUNA O MPOUCXOXKICHUU 4YeJNOBEeKa. PenurmnosHbie BO33pEHMUS.
CoBpeMeHHbIEC HAYYHBIE TEOPUH.

CxoncTBo uenoBeka ¢ KUBOTHbIMU. (CHcTeMaTHyeckoe TOJIOKEHUE YeJIOBEKa.
CBuzeTeNbCTBA CXOJCTBA 4YEJIOBEKAa C JKMBOTHBIMH: CPaBHHUTEIHLHO-MOP(]OJIOTHUYECKHE,
AMOpHONIOTHYECKUE, (UZHOIOTO-OMOXUMHUYECKHe, TMOBeAeHUecKne. OTINuYus 4YelnoBeKa OT
KUBOTHBIX. [IpAMOXO0K/IEHHE M KOMIUIEKC CBS3aHHBIX C HUM NPH3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Tra ¥ BTOPOM CUTHAJIbHOU CUCTEMBI.

JIBuoKky1iue cuiibl ((pakTophl) aHTPOIIOTeHE3a: OHoIornyecKkre, conranbHbie. COOTHOLICHHE
OMOJIOTUYECKHX U COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHbIE CTa U aHTpoOIIOreHe3a. PanHue yenoBekooOpasHble 00€3bsHbI (IPOKOHCYIBI) U
paHHME TOHTHABI — OOIIHe MPEIKU YeIOBEKOOOpa3HbIX 00€3bsH U TIOJeH. ABCTPAIONUTEKH —
JIBYHOTHE MpENKu JroAeil. YeloBek yMelbld, MepBble M3TOTOBICHHS Opynuil Tpynaa. YenoBek
MPSIMOXOJIAIINI 1M TIEPBBIN BBIXOJ Ntojiel 3a mpeaensl Adpuku. YenoBek reinenbOeprekuit —



001Iunii MpeOK HEeaHAEPTATHLCKOTO YEJIOBEKA U YEIOBEeKa pa3yMHOT0. UenoBeK HeaH1epTalbCKUN
Kak BHUJ JIFOJCH XOJIOJHOIO KiauMmara. YernoBeK pa3yMHBI COBPEMEHHOI'O THINA, AEHUCOBCKUMN
YeJI0OBEK, OCBOEHHE KOHTUHEHTOB 3a npeaenamMu Adpuku. [laneoreHeTnka u najaeoreHOMHUKA.

OBOJIIOLMS COBPEMEHHOI'O ueloBeKa. EcTecTBEHHBI OTOOp B MONYJSALUSAX 4YEJIOBEKA.
MyrauuonHsiii npouecc u nonumop¢usM. IlonynsunoHHble BOJIHBL, Apeid reHoB, Murpanus u
«a¢ ekt ocHOBATENS» B MOMYISIIUAX COBPEMEHHOTO YEIOBEKa.

Yenoseueckue pacwl. [lonsrue o pace. bonbiime pacel: eBporneougHas (eBpasuiickas),
aBCTpaJIO-HErpouIHasl (9KBAaTOpUAJIbHAS), MOHIOJIOMHAs (a3MaTCKO-aMepuKaHcKas). Bpems u
IIyTH pacCcelIeHUusl 4YeJoBeKa 1Mo IulaHere. EauHcTBO  yenoBedeckux pac. Hayunas
HECOCTOSTENILHOCTh pacu3Ma. [Iprucnoco01eHHOCTh YeIoBeKa K pa3HbIM YCIOBHUAM OKpY KaroIien
cpeabl. BiausiHue reorpaduueckoil cpeabl U apeiida reHoB Ha MOPQOJIOrHI0 U (PU3HOJIOTHIO
YeJI0BEKa.

MexaucuuiuinHapaele  MeTolapl B (pu3nueckod (OMOJIOrMuYecKoi) aHTPOIOJIOTHH.
OBOJIOLMOHHAA ~ AHTPOIIOJIOTMST M [AJCOAHTPOIIOJIOTUS  YEJIOBEYECKUX  IOIMYJIALUM.
bruoconnansHple  HMCCIEAOBaHMA  IPUPOABI  4YeloBeKa.  FccinepmoBaHume — KO3BOIIOLUU
OMOJOrNYECKOro U COLMAIBHOIO B YEJIOBEKE.

JdeMoHcTpannn

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

Tabmuubl u  cxembl: «MeToabl aHTpOMONOTUN», «[ OJIOBHOH MO3r  4YEIOBEKay,
«YenoBekooOpa3Hble 00€3bsiHB), «CKeNeT 4elloBeKa M CKeJeT MIMMIIaH3e», «PyauMeHTsl u
aTaBU3MbD», «JIBIKyIIME CHJIBI aAHTPOIOreHe3a», «IBOJIOLIUOHHOE [JPEBO YEJIOBEKay,
«ABcTpanonurek», «4enoBek ymenbiit», «HenoBek NpAMOXOIAIINN», «J{eHUCOBCKUI YeI0BEK»
«Heanpepransupl», «KpomanboHus», «lIpenkn denoBekay», «OTambl 3BOJIIOLUU YEIOBEKAY,
«Pace1 uenoBekay.

Ob6opynoBaHue: MyJISKM OKaMEHEJIOCTeH, IPEeIMETOB MaTepHallbHOW KyJIbTYphl IIPEIKOB
4eloBeka, penpoaykiun (pororpaduu) KapTUH ¢ MEPOTOTUICCKIMH U OMOJICHCKUMH CIOKETaMU
IPOMCXOXKAEHUS YenoBeka, (oTorpadmu HAXOJOK MCKOINAEMbIX OCTATKOB YEIOBEKa, CKEJET
YyeJlioBeKa, MOJIENb Yepera 4ejloBeKa M yeperna LIMMIaH3€, MOJIENb KUCTH YEJIOBEKa M KHUCTU
LIMMITaH3€, MOJEIIN TOPCA MIPEIKOB YEIOBEKA.

JlabopaTtopnass paGora «/I3yueHue OCOOEHHOCTEH CTpOEHHSI CKEJeTa 4YeloBeKa,
CBSI3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTuyeckas padora «/3ydyeHue 3K0JOTMYECKUX aJaNTallUNA YETOBEKay.

Tema 6. IKo0s10rHs1 — HAYKA 0 B3AaMMOOTHOLICHUSIX OPraHU3MOB H HAJOPTraHU3MEHHbIX
CHCTEM C OKpY Kawouei cpenoi

3apoxaeHue U pa3BuUTHE dKosoruu B Tpynax A. ['ymbGompara, K. @. Pynse, H. A.
CeseproBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosjoruu. CBsi3b
DKOJIOTHH C IPYTUMU HayKaMH.

Metonsl skonoruu. [loneBbie HaOMOAEHNUA. DKCIEPUMEHTHI B AKOJIOTUU: MPUPOJHBIE U
nabopaTtopHble. MoJenupoBaHie B 3KOJIOIMU. MOHUTOPUHT OKpY’Karollel cpefbl: JOKaJIbHbIM,
pPErHOHANIbHBIN U TJIO0AILHBIN.

3HAaUeHUE DKOJOTMYECKMX 3HAHUM JUIS 4ENOBEKAa. DKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBf3€H 4eJIoBEYeCTBA C MNpupoaod. POpMHUpPOBAHHE SKOJOTHYECKOW KYJIbTYypbl M
HKOJIOTMUECKOM IPaMOTHOCTU HACEJICHUS.

JleMoOHCTpaL UK

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

Tabmuupl 1 cxemsbl: «Paznensl 3koa0run», «MeToabl 3KoIorun», «CxemMa MOHUTOPHHTA
OKPYKAIOIIEeH CpebD».

JlabopaTopnasi padora «l3yueHne METOI0B 3KOJIOTUYECKUX UCCIIEIOBaAHUI.

Tema 7. Opranusmsl 4 cpea 0OUTAHUSA



Oxosiorndeckue  (GakToppl W 3aKOHOMEPHOCTH wuXx jeictBus. Kiaccudukamms
HKOJIOTHYECKUX  (paKkTOpoOB:  aOMOTHYECKHWe, OMOTHYECKHe, aHTpomnoreHsneie.  OOmue
3aKOHOMEPHOCTH JACHCTBUs dKoJorndeckux daktopos. [IpaBuno muaumyma (K. llnpenrens, 1O.
JIn6ux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTCHOOMOHTHBIC OPTaHU3MBI.

Aobuotndeckue (akTopbl. CBET Kak 3KoJornueckuii ¢akrop. [elicTBUe pa3HBIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKHE TIPYIIbl PACTEHUM M JKUBOTHBIX I10
OTHOLLEHHUIO K cBeTy. CUrHajibHas posib cBeta. @oTonepuoansm.

Temmeparypa Kak 3konorudyeckuii Qaxtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[TolikniioTepMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxxnocts kak skonormueckuii ¢akrop. IlpucnocoOnenuss pacteHH K MOIACPKAHUIO
BojHOro Oamanca. Kraccudukauus pacteHuid mo OTHOUIeHHIO K Boje. [Ipucmocobnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXUMA.

Cpenpl oOuTaHMsI OpPraHM3MOB: BOJHAs, HA36MHO-BO3YIIHAs, IMOYBEHHAs, TTyOWHHAas
NOJNOYBCHHAsI, BHYTPHOPraHU3MeHHas. (DHU3UKO-XMMHUYECKHE OCOOCHHOCTH Cpell OOWTaHHS
opranu3moB. [IpucnocobaeHuss OpraHu3MoB K KU3HU B Pa3HBIX CPElax.

buonoruueckue putmel. BHennue u BHyTpeHHUE pUTMbl. CyTOYHBIE U TOJIUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHI JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonstue o >xu3HenHou (opme. KuzHenHsie GHopmbl
pacTeHui: JaepeBbsl, KyCTapHUKH, KYCTAPHUYKH, MHOTOJETHUE TpaBbl, OJIHOJETHHE TpPAaBBbI.
Kuznennole (GOpPMBI KUBOTHBIX: THUAPOOHMOHTHI, TE€OOMOHTHI, a’dpOOMOHTHL. (OcOOEHHOCTH
CTpOEHHS U 00pa3a KU3HHU.

buotndeckne  Qaktopel. Bumbl OHMOTHYECKHMX  B3aUMOJCHCTBUH:  KOHKYPCHIIHS,
XUIIHUYECTBO, cUMOMO3 U ero ¢opMel. [lapazutusm, koomneparus, MyTyaln3M, KOMMEHCAIH3M
(KBapTHUpaHTCTBO, HaxJieOHW4YecTBO). Herpoduueckne  B3aMMOAEUCTBHS  (TOMHUYECKHE,
dopuyeckue, dadbpuyeckue). 3HadeHHE OMOTHYECKUX B3aUMOJICHCTBUU Ui CYIIECTBOBAHUS
OpraHu3MoB B cpejie oouTanus. [[puHIUIT KOHKYPEHTHOTO UCKIIIOUEHUS.

JdeMoHcTpannn

Tabmuubl 1 cxembl: «JKosorndeckue (Gpakropb», «CBETOBOU CIEKTPY, «DKOJIOTHUECKUE
TPYIIBI )KUBOTHBIX IO OTHOILLEHUIO K CBETY», «TEMIOKPOBHBIE )KUBOTHBIEY, «XO0JIOTHOKPOBHBIE
KUBOTHBIE», «DU3NOJIIOTUYECKUE aJanTali XUBOTHBIX», «Cpeapl OOMTaHUS OPraHU3MOBY,
«buonornyeckue puT™MbD», «OKu3HeHHbIe GOPMBI pacTeHU», «KHu3HEeHHBIE (POPMBI JKUBOTHBIXY,
«JKocucTeMa UIMPOKOJIMCTBEHHOTO Jieca», «JKocucTeMa XBOWHOro jecay, «llenu nuranusy,
«Xumnn4yectBoy, «Ilapazutuzm», «KonkypeHuus», «Cumom1osy», «KommeHcammuzm.

OOGopynoBanue: repbapuu pacTeHHM W >KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIHSHUIO
pasIMYHBIX ~ SKOJIOTMYECKUX  (aKTOpPOB, TIepOapuM  CBETOMIOOMBBIX, TEHETOOMBBIX U
TEHEBBIHOCJIMBBIX PAaCTEHUH, CBETONIOOMBBIC, TEHEIIOOUBHIE U TEHEBBIHOCIMBBIE KOMHATHbBIE
pacTeHus, repoapuu U KOJJIEKIMH TEeTUI0MIO0UBBIX, 3MMOCTONKHX, MOPO30YCTONYHBBIX paCTEHUI,
yyyesna MNTULl U 3Beped, repbapuu pacTeHMi, OTHOcAIUXCS K Turpoduram, kcepoduram,
Me30(gHTaM, KOMHATHbIE PAaCTEHUs ITaHHBIX T'PYII, KOJJIEKIIMH KMUBOTHBIX, OOUTAIOIINX B Pa3HbIX
cpenax, Trepbapum M KOJUIEKIMHM pacTeHUWH M JKUBOTHBIX, OOJaJaOIIUX YepTaMu
IPUCHOCOOJIEHHOCTH K CE30HHBIM M3MEHEHUSM YCJIOBUM KHU3HHM, TepOapuu U KOJUIEKLUHU
pacTeHU M KUBOTHBIX PA3IUYHBIX KU3HEHHBIX (OPM, KOJUIEKIIMU )KMBOTHBIX, YYaCTBYIOIIMX B
Pa3IMYHBIX OMOTHYECKUX B3aUMOJCHCTBUSX.

JlabopaTropnasi padora «BrisBieHHe MPUCTIOCOOICHNNM OPTaHU3MOB K BIIUSTHUIO CBETa».

JlaGopaTtopnass pabora «BblsiBIeHHE NPUCIOCOONCHUN OPraHU3MOB K BIMSHUIO
TEMIEPATYPbI».

JlaGopaTtopnass padora «AHaToMH4YecKHMe OCOOCHHOCTM PACTeHHUH U3 pa3sHBIX MECT
oOUTaHUNY.

Tema 8. Jko/10rus1 BUAOB M NOMYJIANMI

DKOJIOTHYECKHE XapaKTepUCTUKHU momyisiuuu. [lomynsanusa kak Ouonoruyeckas cHUCTeMa.
Posib HeomHOpOAHOCTH cpenbl, (U3NYECKHX OaphbepoB M OCOOEHHOCTEH OMOJIIOTHH BUAOB B



(bopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYpHI oMy auuidi. OCHOBHbIE MTOKA3aTeNN MOMYIISIINN:
YHUCJIIEHHOCTb, IJIOTHOCTh, BO3pACTHAs U IOJIOBAasl CTPYKTYpa, POXKIAEMOCTb, MPUPOCT, TEMI
pocTa, CMEPTHOCTh, MUTPALIUS.

DKoJyioruueckasl CTpykTypa nonyiasauud. OneHKa YMCISHHOCTH mnomyisiuu. [uHamuka
NONYJISIUUU U €€ perysanusa. buornueckuil moTeHuMan nonyasiuud. MoaenupoBaHue JMHaAMUKU
nonyisiuud. Kpussle poctra uyucienHoctu mnonyisuud. Kpusbslie BbDKHMBaHMS. Perymsius
YHUCIIEHHOCTU TMOMYJSALMHA: POJb (PaKTOPOB, 3aBUCIIIUX M HE 3aBUCAUIMX OT IUIOTHOCTH.
DKoJoru4eckue crpareruu Buaos (r- u K-crparerun).

[TonsiTue 00 »dKoJIOTMYECKOW HuUIIe BHaa. MecTtooOutanue. MHoOromepHas MOJENb
skosornyeckord HumM JIx.M. Xatuuncona. Pazmepsl s3kosiornyeckoil Humu. [loreHunansHas u
peann30BaHHAas HUILIN.

Bun xak cucrema nomymsuuil. Apeansl BUAOB. Buibl M HMX JKU3HEHHBIE CTPATErHH.
DKOJIOTMYECKUE IKBUBAJICHTBHI.

3aKOHOMEPHOCTU TMIOBEJCHUS M MUTPAlMi JKUBOTHBIX. buojmornueckue WHBa3UU
YyKEpPOJHBIX BUJOB.

JleMoOHCTpaL U

[Toptpet: Ix. U. XaTunHCOH.

TabmuIel 1 CXeMbI: «DKOJIOTHYECKHAE XapaKTEPUCTUKU MONYIsuny, «IIpocTtpaHncTBeHHas
CTpPYKTypa nonyiasauun», «Bo3pacTHble mnupamMuisl nomymsquu», «CKOpPOCTb 3aceieHus
MOBEPXHOCTU 3EMJIM Pa3UYHBIMH opraHuzmamuy, «Monens skonoruueckoi Humm Jlx. .
XaT4MHCOHAY.

O6opynoBanue: repOapuu paCTCHHA, KOJUICKIIUN KHBOTHBIX.

JlabopaTopnasi pa6ora «IIpucrnocoOnenust ceMsH pacTeHUN K PACCEECHUIO».

Tema 9. Jxos10rus cood1EecTB. IKOJOrH4YeCKHe CHCTEMBbI.

CooOmiectBa opranu3MoB. buorneHo3 u ero cTpykrypa. CBsi3u MEXIy OpraHu3MamH B
OuoreHo3e.

Okocucrtema kak oTkpeitasg cucrema (A. JIx. Tencnum). DyHKUMOHANIBHBIE OJIOKU
OpraHU3MOB B JKOCHCTEME: MPOAYIEHTHI, KOHCYMEHTBI, peayleHThl. Tpoduueckue ypoBHH.
Tpoduyeckue nenu U cetu. AGUoTnyeckue OJOKH dKocucTeM. [1oUBBI U HIIBI B 9KOCHUCTEMAX.
KpyroBopoT BelecTB 1 MOTOK 3HEPTUU B IKOCUCTEME.

OCHOBHBIE MTOKA3aTENHN YKOCUCTEMBI. buomacca u npoayKius. DKOJIOTrHYeCKUe MUPaMUIbI
yucesl, OnomMacchl U SHEPTUH.

Hunamuxa sxkocucmem. Kamacmpoguueckue nepecmpoiixu. @nyxmyayuu. HarpaBieHHbIe
3aKOHOMEPHBIE CMEHBI COOOINECTB — CyKieccud. [lepBUUHbIE W BTOPUYHBIE CYKIIECCHU U HX
NPUYMHBL. AHTPONOTEHHBIE BO3JCHCTBUS Ha Cykieccud. KiuMakcHoe cooOIIecTBoO.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIeCTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKocucmemvl 03€p U peK. IKocucmemvl Mopeli U OKeaHos.
DKocucmemvl myHop, 1ecos, cmenetl, nyCmvlHb.

AHTpPONIOTEHHBIE  HKOCUCTEMBI. Arposkocuctema. ArpoueHo3. Paznumums wmexnay
AHTPOTIOTEHHBIMH M MIPUPOTHBIMU HKOCHCTEMAMH.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. I'oponckas ¢iopa u dayHa.
CunanTponuzanus ropojckoi ¢ayHbl. buosornueckoe M XO3SHCTBEHHOE 3HAuYEHHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKoHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOICHCTBUN OPTaHU3MOB B SKOCHCTEMAX.
Ponv kackaonoeo sghghexma u 6u0o6-30ughuxamopos (knrouesvix 6ud08) 8 PYHKYUOHUPOBAHUU
akocucmem. IlepeHOC PHEPrUM U BEIIECTB MEXAY CMEXKHBIMH IKOCHCTEMaMH. Y CTOWYHBOCTH
OpraHM3MOB, TMOMYJSILUNA U HKOCUCTEM B YCIOBHUSIX €CTECTBEHHBIX U aAHTPOIOT€HHBIX
BO3JICHCTBUI.

Mexanusmbl  8030elicmeus  3aepA3HEHUNl  PA3HLIX  MUNO8 HA  CYOOP2AHUSMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM VPOGHAX, OCHOBbl IKOJN02UHECKO20



HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmsusi. MeToqoIorus MOHUTOPUHTAa €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX HIKOCHUCTEM.

JdemoHcTpauMu

[Toprper: A. JIx. Tencnu.

Tabmune! u cxeMbl: «CTpyKTypa OMOLIEH03a», «DKOCUCTEMA HIMPOKOIMCTBEHHOTO JIECAY,
«DKocucTemMa XBOHHOro Jeca», «DyHKIHMOHAIbHBIC TPYMIBI OPraHU3MOB B IKOCHCTEMEY,
«KpyroBopor BemectB B 23kocucreMey», «llenu mnuTanus (macTOuIHAas, JETPUTHAs)»,
«DKOJIOTHYECKas MUpaMUa YUcen», « IKOIOTHYEeCKas MUpaMuia OnomMaccel», «IKOJOTHUECKas
nupamuia sueprun», «OdpazoBanue 6onotay, «llepBuunas cykueccus», «BocctanoBienue jieca
nocJje noxapay, «JKoCucTeMa 03epay, «ArporueHos», «KpyroBopoT BelecTB U MOTOK SHEPTUU B
arporieHose», «lIpumepsl ypooskocuctem».

Ob6opynoBanue: repbapuu pacTeHUU, KOJJICKIUH HACEKOMBIX, Yydesla NTHUI[ U 3BEpeH,
repOapuu KylIbTYPHBIX U JUKOPACTYLIUX PACTCHU, aKBAPUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuyeckas padora «/3ydeHnue u onucanue ypOo03KOCUCTEMBDY.

JladopaTropnasi padora «/3yueHue pa3HOOOpa3ust MEJIKUX MMOYBEHHBIX YJICHUCTOHOTHX B
Pa3HBIX KOCHCTEMAX.

IKeKkypeusi «IKCKypcHsi B TUITUYHBIN OuoreoneHos (B nyOpaBy, Oepe3HsK, elbHUK, Ha
CYXO/JI0JIbHBIM UJIM IOWMEHHBIN YT, 03€p0, 00JI0TO)».

IKeKkypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJIe WIH B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTeMa

buocdepa — olmennanerapHas 00ojgouka 3eMiH, TJie CYIIECTBYET WM CYIIECTBOBala
)u3Hb. Pasputne npencrarienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. W. Bepuaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKuBoe BemecTBo Ouochepsl U ero PyHKINU.

3aKOHOMEPHOCTH CymecTBoBaHUS Omocheprr. OcodeHHOCTH OMochepsl Kak TiodambHON
sKocucTembl. JluHamuuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMOTeOXMMHUYECKUE IUKITBI (YTIepo/ia, a30Ta). PUTMUYHOCTD siBNeHHI B 6uocdepe.

3onanbHOCTh OuOChepsl. [lonarue o Ouome. OcHOBHBIE OMOMBI CYIIN: TYH/ApA, XBOHHBIE
jeca, CMEUIaHHbIE W IIMPOKOJIMCTBEHHBIE JIeca, CTEIH, CAaBAaHHBI, ITCTHIHH, TPOIIMUYECKHUE Jieca,
BBICOKOTOPBS. KiMMar, pacTUTENbHBIN U )KUBOTHBIN MHpP OMOMOB CYIIIH.

CtpykTypa U QyHKIIUS )KUBBIX CHCTEM, OLIEHKA X PECYPCHOTO MOTEHIINAaNa 1 OMOoChEepHBIX
byHKUIU.

JleMoOHCTpaL U

[Toptpetsr: B. . Bepnaackuit, 3. 3rocc.

Tabmuupl u cxemsl: «I'eocdepsr 3emimny, «KpyroBopot azora B npuponae», «Kpyrosopot
yriaepojaa B mpupojae», «Kpyrosopot kucnopona B mpupoe», «KpyroBopoTt BoJbI B IPUPOIEH,
«OcHOoBHBIE OMOMEI cyIny, «KnumaTtudeckue nosca 3emmy, «Tynnpay, «Taiiray, «CMemanHbIi
necy, «lllupoxonucTBeHHBIN ecy, «Crenby, «CaBanHay, «[lycTeiHs», «Tponudeckuii mec.

OGopynoBanue: repOapuu pacTeHU pa3HBIX OMOMOB, KOJUICKITUU KUBOTHBIX.

Tema 11. YestoBek u OKpykaouias cpeaa

DKOJIOTHYECKHE KpU3UChI U UX TpUYHHBL. BozjaeiictBue denoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AyIIHOM cpenbl. OXpaHa Bo3yxa. 3arps3HeHne BOAHOH cpebl. OXpaHa BOAHBIX
pecypcoB. Pazpymenne moussl. OXpaHa MMOYBEHHBIX pecypcoB. MI3MeHeHe Kinmara.

AHTpPOIIOT€HHOE BO3/ICHCTBHE HA PACTUTENBHBIN U )KUBOTHBINA MUp. OXpaHa pacTUTEIHHOTO
U KUBOTHOTO Mupa. OCHOBHBIC TPHHIMIIBI OXpaHbl Tpupoasl. KpacHeie kHUTH. Oc000
oxpansiemble ipupouabie Tepputopun (OOIIT). boranudeckue caapl ¥ 300J0THYECKHIE TAPKU.

OCHOBHBIC TIPUHITUIBI YCTOWYMBOTO Pa3BUTHS YeJIOBEYECTBA W NMPUPOABI. PanmonamsHOE
IOPUPOJIONIONIB30BAHUE M COXpaHeHHe Ouojoruueckoro pasHooOpazus 3emnu. OOmme
3aKOHOMEPHOCTH TII00aTBHBIX YKOJIOTHYECKHX KpU3HUcoB. OCOOEHHOCTH COBPEMEHHOTO KPH3HCa
U €T0 BEPOSITHBIE MOCIIE/ICTBUSI.

PazBuTHe METONOB MOHUTOPHHTA pa3BUTHS OMACHBIX TEXHOTEHHBIX IPOIECCOB.
Cucmemnvle uccnedosanus nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCHOCOOHOL



anepeemuxke. buonocuueckoe paznoobpasue u ouopecypcol. Hayuonanvhole ungopmayuonmvie
cucmemyl, obecneuusarouue 00CMyn K UHGOpMAYUU NO COCMOAHUIO OMOENbHLIX 6U008 U
axocucmem. OCHOBbI dKOpeadburumayuy IKOCUCmem U cnocooo8 Hopbovl ¢ OUONOBPENCOEHUAMU.
Pexoncmpykyus mopckux u HazemHwvix 5KOCUCmeM.
JdemMoHcTpauMu
Tabmuubl u  cxembl: «3arpssHeHue atMocdepbl», «3arps3HeHHe THIPOChephD»,
«3arps3HeHue no4Bbhy, «I[lapHUKOBBIA 3P PerT», «Oco00 OXpaHseMble TPUPOIHBIE TEPPUTOPHULY,
«Mojenu ympasisieMOro MUPay.
O6opynoBanue: ¢potorpaduu oxpaHsieMbIX pacTeHUH 1 )KUBOTHBIX KpacHoit kauru Poccuiickoit
®enepaunn, KpacHON KHUTH pErHOHA.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOTI'N
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOYy4aroIIMMUCS
IpOTPaMM CPEIHETo 00IIeTo 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U TPEIMETHEIE.

B cTpyKkType NTUYHOCTHBIX pe3ylbTaTOB OCBOEHUS MPOTPamMMbl MO OUOJOTHH BbIIETICHBI
CIEIYIOIIME  COCTABIIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIHHOCTH M CaMOOIPEAEICHUIO,
Hanuyue momueayuu K OOyUEHUIO OWOJIOTUM, YeleHanpaeienHoe pazeumue BHYTPEHHHUX
yOeXACHHUI JTMYHOCTH Ha OCHOBE KIFOUYEBBIX LIEHHOCTEW M MCTOPHUUECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOI0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb O0YYaIOLIUXCSl PYKOBOACTBOBATHCSA B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yYCTAHOBKAMH, TPUCYLHIUMH  CHUCTEME
Ouosoruueckoro  oOpa3oOBaHMsS, Haauuue NPABOCO3HAHUS  DKOJIOTMUECKOH  KYJIbTYpBI,
CHOCOOHOCMU CMABUMb IETH U CTPOUTH KU3HEHHBIE IJIaHBI.

JIMYHOCTHBIE PE3YNIbTAaThl OCBOCHHS MPOTPAMMBI 10 OMOJIOTHH JIOCTUTAIOTCS B €IMHCTBE
y4eOHOI W BOCHUTATENbHOMN JEsATeIbHOCTH B COOTBETCTBHM C TPAJULMOHHBIMU POCCUHCKUMHU
COLMOKYJIBTYPHBIMH, UCTOPUYECKHMHU U JyXOBHO-HPABCTBEHHBIMH IEHHOCTSIMH, TPUHSATHIMU B
oOmiecTBe MpaBWJIaMH M HOPMAaMHU MOBEAEHHMS M CIOCOOCTBYIOT IpOLECCaM CaMOIIO3HAHMA,
CaMOBOCTIUTaHMSI ¥ CAMOPA3BUTHS, PAa3BUTHUSI BHYTPEHHEH TO3HUIIMU JIMYHOCTH, MATPUOTH3MA H
YB@KEHUs K 3aKOHY M IPABONOPSIKY, YEIOBEKY TPy/Aa M CTaplieMy IOKOJEHHIO, B3aUMHOI'O
YBOKEHUS, OCEpeKHOTO  OTHOIIEHUS K  KYJIbTYPHOMY  HACICOUI0 M TPaIUIHsIM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIMYHOCTHBIE pe3yabTaThbl OCBOEHUS Y4eOHOro mpeaMera «buoIOrHs» TOJIKHBI OTpaxaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUINXCSl PYKOBOJCTBOBATHCS COPMHPOBAHHOW BHYTPEHHEU
NO3ULMEH JMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAlMi, MO3UTUBHBIX BHYTPEHHHMX
yOeXKIIeHUI, COOTBETCTBYIOIIUX TPAIUIMOHHBIM IICHHOCTSM POCCHIICKOrO  0OIIecTBa,
pacuIMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEeIbHOCTH B IMPOLECCE pealu3allid OCHOBHBIX
HaIpaBJICHUH BOCITUTATEIBHON JESITEIHHOCTH, B TOM YUCIIE B YACTH:

1) rpaKIaHCKOro BOCIIUTAHUS

C(OPMHUPOBAHHOCTh  TPAXKIAHCKOW TIO3MIMU  OOydaromerocss Kak aKTHBHOTO |
OTBETCTBEHHOTO YJI€HA POCCUICKOTO 00IIEeCTBa;

OCO3HAHWE CBOMX KOHCTHUTYIIMOHHBIX TIpaB M OO0S3aHHOCTEH, YBa)KEHHWE 3aKOHA U
IPaBOMOPSJIKA;

TOTOBHOCTHh K COBMECTHOM TBOPYECKOH NESTETHLHOCTH NMPU CO3JAaHUN YIEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATEIbHbIX 33/1a4, BHITTOJTHEHUN OMOIOTHYECKUX HKCIIEPUMEHTOB,;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TMO3HMIIMI0O TIO OTHOLIEHWIO K SIBICHUSIM
COBPEMEHHOM KHU3HU U OOBACHATH €€;



YMEHHME YUYUTHIBAaTh B CBOMX JEMCTBHUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aMMOJICHCTBHUS JIOJEH ¢ pa3HBIMU YOSXKIEHUSMU, KyIbTYPHBIMUA IIEHHOCTSIMH U COLUATHHBIM
MIOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIIPOLIECCE COBMECTHOTO BBIIIOJHEHHUS YYEOHBIX,
MIO3HABATENIBHBIX W UCCIEIOBATEIbCKUX 33J1ad, YBAXUTEIBHOTO OTHOIIEHUS K MHEHHIO
OTIIIOHEHTOB MPU 0OCYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTUYECKOTO COICPIKAHMS,

TFOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOM J1€ATEIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCUICKON IPpaXKIaHCKOW MICHTUYHOCTHU, TATPUOTU3MA, YBAKECHHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepel POIMHON, TrOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOILIOE U HACTOSLIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOLIEHUE K MIPUPOTHOMY HACIEIUIO U MAMITHUKAM MPUPOJIbI, JOCTHKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPY/IE;

CHOCOOHOCTH OIICHUBATH BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBIICHHE U Pa3BUTHE OMOJIOTHH,
MOHMMAaHUSA 3HAuYeHUs OWOJOTMM B IO3HAHWU 3aKOHOB TMPUPOJBI, B KU3HU YeIOBEKa U
COBPEMEHHOT0 00IIeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTbH K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HAPOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBECHHUS;

CIOCOOHOCTH OLICHUBATh CUTYAITUIO U PUHUMATh OCO3HAHHBIC PEIICHHS], OPUCHTUPYSICh HA
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIa/la B IOCTPOECHUE YCTOMUHUBOIO OYIyIIEro;

OTBETCTBEHHOE OTHOUIEHUE K CBOMM POJMUTEISAM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOT'O
MPUHSTHUS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPaAULMAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas 3CTETUKY ObITAa, HAYYHOTO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHUMaHNE YMOITMOHAILHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IIEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KayecTBa TBOPUYECKON JIMUHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHHMSA  KYJBTYPbl 310pPOBbS H
IMOLMOHAJIBLHOIO 0JIAronoJIy4us:

NOHMMAaHME U peau3alys 370poBoro U 0e3omacHoro odpasa *HU3HH (3J0pOBOE MUTAHUE,
COOJII0/ICHNEe TUTUEHUYECKUX TPaBUI U HOPM, COATaHCUPOBAHHBIA PEKUM 3aHSITHI U OT/AbIXA,
perynspHas (Qu3WYeckass aKTHUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOUIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXUUECKOMY 3/I0POBBIO;

MOHMMAaHHWE I[EHHOCTH TPaBUJ WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBE/ICHUS B CUTYaLUSAX, YTPOXKAIOLIUX 3/10POBbIO U KU3HHU JIOJICH;

OCO3HAaHHE TOCIEACTBUA M HENPHUATHS BPEIHBIX MPUBBIYEK (YHMOTPEONEHUS aTKOTOJIA,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/Yy, OCO3HaHKE [IEHHOCTU MacTepCcTBa, TPY0Jt00ue;

TOTOBHOCTb K aKTUBHOM JESATEIHHOCTH TEXHOJIOTMYECKON M COLIMAIbHON HANpaBIE€HHOCTH,
CITOCOOHOCTH UHUITUUPOBATh, INIAHUPOBATH U CAMOCTOSATEIHLHO BBIMOJIHATH TAKYIO €S TEIHHOCTD;

UMHTEpEC K pa3nuyHbiM chepam mpodeccHOHANBLHON AESITeNTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOODP OymyIeit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIE )KM3HECHHBIC TIJIaHBI,

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU BCei
KU3HH;

7) 3KOJI0rN4YeCKOr0 BOCIIMTAHMSA:



9KOJIOTHYECKH 11e1ec000pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYILIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTMYECKOW KYJIbTYphl: MPHOOpETEHHE OMNbITAa IUIAHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEICTBUN JIsl OKPYXKAIOLIEH Cpe/ibl;

OCO3HaHUeE T1100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U MyTel X peleHus;

CIIOCOOHOCTh UCTOJB30BaTh MPUOOpPETaEMbIE TIPY U3YYCHUH OMOJIOTUU 3HAHUS M YMCHUS
IpU pelIeHUU MNPoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIE30BaHUEM (COOIIOIeHUE
MpaBWJI MOBEICHUSI B IMPHUPOJIC, HANPABJICHHBIX HAa COXPAHEHHE PABHOBECHUSI B SKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochephl);

AKTUBHOE HEINPUITUE JCUCTBUM, MPUHOCAIIMX BPEH OKPYKAKOLIEH NPUPOIHOU Cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE HKOJIOTMUECKUE IMOCIEIACTBUS MPEITPUHUMAEMbIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIU4YME Pa3BUTOTO HKOJOTMYECKOTO MBIIIJIEHUS, SKOJOTMYECKOH KYJIbTYphl, OIBITA
JIEATETLHOCTH  SKOJOTUYECKOM HANpaBJICHHOCTH, YMEHHS PYKOBOJCTBOBAThCS HMH B
MIO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLMAIbHOM IPAaKTUKE, TOTOBHOCTUM K YYAacTHIO B
MPAKTUYECKOU IESITEIbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOT0 O3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M  OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JAMalore KyIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPILEHCTBOBAHUE S3bIKOBOM M UNTATEIBCKON KYJIbTYpPbI KaK CPEJICTBA B3AUMOJICHCTBHS
MEXIY JIIOJIbMU U TIO3HAHUS MUDA,

MOHMMaHUE crenupuKU OMOJIOTMM KaK HAayKd, OCO3HaHUA €€ poiau B (OPMHUPOBAHUU
palMOHAIFHOTO HAYYHOTO MBIIIJICHHS, CO3aHUU LEIOCTHOTO MPEACTABICHUS 00 OKPYKaIOLIeM
MUpEe Kak O €IWHCTBE IMPHUPOABI, 4YeloBeKa M OOIIecTBa, B MO3HAHUHM IPUPOIHBIX
3aKOHOMEPHOCTEH M PEIICHUH MPOOIIEM COXPAaHECHUS TPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OWOJIOTMH AJII COBPEMEHHOW IMBWIM3AIMU: OOECIIeUeHUs
HOBOTO YpPOBHS Pa3BUTHUSI MEIUIIMHBI, CO3/IaHUE MEPCHEKTUBHBIX OMOTEXHOJOTUH, CIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS YEJIOBEUECTBA, MOMCKA MyTel BHIXOAA M3 TI00aTbHBIX
AKOJIOTHYECKUX MPOoOIIeM B obecrieueHus mepexoa K yCTOWYMBOMY Pa3BUTHIO, PAIMOHATBHOMY
MCIIOJIb30BAHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TMOJIYYCHUH OMOJIOTMUECKUX 3HAHWU B IESAX TMOBBIIIEHUS OOIICH
KYJIbTYpPbI, €CTeCTBEHHO-HAyYHOW T'PaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIIMOHAIbHON
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil Ipu U3y4eHUU OUOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJOB IO3HAHMS, MCHOJb3yEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIOJIb30BaTh IOJy4yaeMble 3HAHUS [UIsl aHAIW3a W OOBSICHEHUS SIBIICHUU
OKPYKAIOIIET0 MHUpPa M MPOUCXOIAIIMX B HEM HW3MEHEHUH, yMEHHE JaenaTh 00OCHOBAHHBIE
3aKJIIOUYEHHS HAa OCHOBE HAy4YHBIX (PAKTOB W HMMEIOIMIUXCSA JaHHBIX C IEJbI0 TOJYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTh CaMOCTOSITEIBHO HCIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS ISl pelIeHUs
po0JieM B peanbHBIX )KU3HEHHBIX CUTYAIIHSIX;

OCO3HAHUWE IIEHHOCTH HAYYHOU JEeATEIbHOCTH, TOTOBHOCTh OCYIIECTBISTH MPOCKTHYIO U
MCCIIEI0BATENBCKYIO IESITENbHOCTh HHIMBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMpPEpPHIBHOMY 00pa3oBaHUI0 M €aMOOOpPa30BaHHUIO, K
AKTUBHOMY TIONYYEHHUIO HOBBIX 3HAaHUU 1O OHOJOTUU B COOTBETCTBHH C JKU3HEHHBIMU
MOTPEOHOCTSIMHU.

METAINPEAMETHBIE PE3YJIbTATDHI

MetanpeameTHble pe3ysibTaThl OCBOEHHUsI ydeOHOro mpeamera «bHOJOrus» BKIIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHPOBO33PEHHUS OOYyYalOIUXCAd MEXKAMCHUIUIMHAPHBIE



(MeXmpenMeTHbIe) 00IICHayYHBIC TIOHSATHS, OTPAKAIONIHNE [IEJIOCTHOCTh HAYYHOW KapTHHBI MHpa
n CHGI_II/I(bI/IKy MCTOAOB IMO3HAHUA, UCITIOJIB3YCMBIX B €CTCCTBCHHBIX HAayKaX (BCH.[GCTBO, SHEpru-,
SIBIICHHE, TPOIECC, CHCTEeMa, HAay4HbId (DAaKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, MCCIIeJ0BaHKNe, HAOIIOICHUE, U3MEPEHHUE, DKCICPUMEHT U JIPYTHUE); YHHBEpCAIbHBIC
yueOHbIe NeiicTBUs (TIO3HABATENbHbIC, KOMMYHUKATUBHBIC, PETYJIATUBHBIC), 00CCIICUNBAIOIINE
dbopmupoBanre (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATHHONW KOMIIETEHITUM OOYyYaIOlTUXCS,
CHOCOOHOCTh 00yJaroImuxcst UCTIOJIb30BaTh OCBOCHHBIC MEXIUCIUTUTMHAPHEIC,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCaJbHbIE y4YeOHbIC JEHCTBHS B IIO3HABATEIBHOW U
COLIMAIBHOM MIPAKTHKE.

B pesynprare wu3ydeHus OWOIIOTMM Ha YPOBHE CPEIHEro OO0mero oOpa3oBaHWs Yy
oOyuaromierocsi 0yayr chopMuUpOBaHBI MMO3HABATEIbHBIC YHUBEPCAIbHBIC ydeOHBIC NEHCTBHS,
KOMMYHHKATHBHbIC YHHBEpCaJbHbIE Yy4YeOHbIE [EHCTBUSA, PETYIATUBHBIE YHHUBEPCAJIbHBIE
y4eOHbIC JICHCTBUS, COBMECTHAS ICATEILHOCTb.

MertanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS MPOTPaMMbl CPEIHEro OoO0IIero o0pa3oBaHUs
JIOJDKHBI OTPaXKaTh:

OgJjiajieHNe YHUBEPCAJIbLHBIMH Y4e€OHBIMH MO3HABATEIbHBIMH JICHCTBUSIMM:

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOATEIILHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMPOOJIEMY, paccMaTpuBaTh €
BCECTOPOHHE;

HCII0JIB30BAaTh TP OCBOCHUHA 3HAHUHI HpI/IéMBI JJIOTUYCCKOT'O MBIIIJICHUA (aHaJ'II/I?,a, CHHTEC3a,
CpaBHEHMs, Kiaccu(UKauu, OOOOIICHUS), PaCKPhIBATh CMBICIH OHOJOTUYCCKHX TOHITHN
(BBLIENIATH UX XapaKTepHbIE IPU3HAKU, YCTAaHABIMBATD CBSI3U C IPYTUMHU ITOHATUSAMU);

ONpeNeNaTh UENN JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHUH WX JIOCTHUKCHUS,
COOTHOCHUTD PEC3YJIbTAThI ACATCIBHOCTU C ITOCTABJICHHBIMU LICIISIMU

UCIIOJIB30BaTh OWOJIOTHUECKUE TMOHSITUS JJIs OOBsACHCHHS (AKTOB W SIBICHUH KHBON
HPUPOABL,

CTPOMTH JIOTHUECKUE PACCYXKICHUS (MHIYKTUBHBIC, JICTyKTHBHBIC, 10 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH M MPOTHBOPEUHUS B PACCMAaTPUBAEMBIX SIBICHUSX, (HOPMYIHPOBATh BBHIBOJBI H
3aKIIFOYCHUS;

MNPUMCHATE CXCMHO-MOJCJIIBHBIC CPEACTBA I MPEACTABICHUA CYHICCTBCHHBIX CBsI3el U
OTHOILIEHUIA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKEe MPOTUBOPEYHMU Pa3HOrO Poja,
BBISABJICHHBIX B pa3JIMYHBIX I/IH(l)OpMaHI/IOHHBIX HCTOYHHUKAX,

pa3pabaThiBaTh IUIAH PEIICHUsS MPOOJIEMBI ¢ YYETOM aHAJIM3a UMCIOIINXCS MaTepUATbHBIX
Y HEMAaTEpHUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCSTEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJILTATOB IEIISM,
OLCHUBATb PUCKHU HOCHCI[CTBHI;'I JCATCIIbHOCTH,

KOOPJIMHUPOBATh W BBINOJHIATE pPa0OTy B YCIOBUSX PEATBHOTO, BHPTYAJILHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATMBHOE MBINUICHUE MPH PEIICHUH )KU3HEHHBIX POOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE IeHCTBUS:

BJIAJICTh HaBBIKAMHU YUEOHO-HCCIICIOBATEIbCKON U MPOCKTHOM JIEATEIIEHOCTH, HABBIKAMHU
pasperieHus mpoosieM, COCOOHOCTBI0 M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOUCKY METOOB
pelIeHHS TPAKTHUYESCKHUX 3a/1a4, TPUMEHEHHIO Pa3JIMYHbIX METOIOB TTO3HAHUS;

HCIIOJIB30BAaTh Pa3JIWYHBIC BUIAbI ACATCIBHOCTH I10 IIOJIYYCHHIO HOBOT'O 3HAHUA, €ro
UHTEPIPETAINU, MPEOOPA30BAaHUIO U MPUMEHCHHIO B YUEOHBIX CHUTYAIMsIX, B TOM YHCJIC IMPH
CO3JaHun y‘Ie6HI)IX " CONUAJIBHBIX ITPOCKTOB,

(GbopMHpOBaTh HAYUHBINM THIT MBIIUICHHS, BJIAJCTh HAYUHOU TEPMHHOJIOTUCH, KITFOUSBBIMH
IOHATHUAMU U METOJaMH,

CTaBUTh M (OPMYIIMPOBATH COOCTBEHHBIC 3aJaud B OOpa30BaTECIBHOU IEATCILHOCTH U
KU3HCHHBIX CUTYyallUsiIX;



BBISIBJIITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalM3UpOBaTh 3ajady, BBbIJBUIaTh
TUIIOTE3y €€ PelICHNUs, HAXOJUTh aprYMEHTHI JUIS J1I0Ka3aTeIbCTBA CBOMX YTBEPXKICHUH, 3a71aBaTh
napaMeTpbl ¥ KpUTEPUU PEIICHUS;

AQHAJIN3UPOBATH MOJIYYEHHBIE B XO/I€ PEIICHUS 3a]1a4M PE3YJIbTaThl, KPHTUUECKU OLICHUBATh
UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM, OLEHHBATh IPUOOPETEHHBIN OMBIT;

OCYILECTBIIATh 1IEJICHANIPABICHHBIN MOMCK IEPEHOCAa CPEACTB U CIOCOOOB JEeMCTBUS B
po(hecCHOHATLHYIO CPEy;

yMETh IEpEeHOCUTh 3HAHMWA B  I[IO3HABATENbHYI0 M  IPAKTHYECKyl0  00JacTu
KU3HEJEATEIBHOCTH;

YMETh MHTEIPUPOBATh 3HaHUS U3 Pa3HBIX NIPEIMETHBIX 001acTel;

BBIIBUTaTh HOBBIE WUJEH, IpEAJararb OPUTMHAJIbHBIE MOAXOABI U PELIEHMs, CTaBUTh
npoOJIeMbl U 33Jauu, OMyCKaroIUe aJbTepHATUBHbIEC PELLICHHUS.

3) padora ¢ nndopManmeii:

OpPUEHTUPOBAThCSI B PA3IMYHBIX MCTOYHUKAX HH(pOpMaluM (TEKCTe ydeOHOro mocodus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApSX M CHPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHAIU3UPOBaTh HH(MOPMALMIO pa3lIWYHBIX BHJIOB U (opM
IIPEJICTaBICHUSI, KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUMBOCTD;

dbopMynupoBaTh 3ampoChl M IMPUMEHATh Pa3IMYHbIE METOJAbl NPH IOMCKE U O0TOOpe
Ounonoruveckoi HHPOpMaIUU, HEOOXOUMOH JIJIsl BBITOJIHCHUS YUEOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BAHUA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPLIEHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIOJIb30BaHUS PA3INYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMalbHYIO (OpMYy NpeACTaBICHUS OHOIOrMYECKON
uHpopManuu (CXxembl, TpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTroe);

UCIOJIb30BaTh HAy4HbII $3bIK B KauecTBE CpeAcTBa IMpH paboTe ¢ OHOIOrHYECKOM
uH(popMaLuel: MPUMEHATh XUMUYECKUE, (PU3NYECKUE U MaTeMaTH4YeCKUE 3HAKU U CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATypy, MCIIOJIb30BaTh U IMPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIIISIIHOCTH;

BJaJ€Th HABBIKAMU PACHO3HABaHUS M 3alMThl UHGpOpMaUMU, HH(OPMAIIMOHHON
0€30MacHOCTH JIUYHOCTH.

OBJajieHHe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMH A€l CTBUSIMU:

1) obuenmue:

OCYILECTBIIATh KOMMYHHMKAIIMK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOre
WIM JUCKYCCHU MO CYLIECTBY 0OCYyXJaeMoil TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BHICKA3bIBaTh
CYXJIEHUS OTHOCHUTEJIHO BBINIOJHEHUs IIpeJylaraéMoi 3ajadyM, YYWUTBhIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHI APYTUX YUaCTHUKOB JHAJIOTa WIN JUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBIE CpeJCTBA OOLIEHHS, MOHUMATh 3HAUYEHHE COLMAIbHBIX
3HAKOB, MPENOCHUIOK BOSHUKHOBEHHS KOH(DIUKTHBIX CUTyallUl, YMETh CMr4aTb KOHQIUKTHI U
BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU cIOcoOaMu OOIIEHHS M B3aMMOJECHCTBHS, NMOHMMATh HaMepeHUs
JPYTUX JOAEH, IPOSIBIATh YBAXHUTEIbHOE OTHOLIEHHE K COOECeHUKY U B KOPPEKTHOH (opme
(bopMyITUpOBATH CBOM BO3PAKEHHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHHS C HCIOJIB30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) COBMECTHAs AeSITeJIbHOCTh:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThI IpU
peleHn OMONIOTNYEeCKO MpoOsIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU peLIeHUH yueOHOM 3a/1auH;

BBIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBHH ¢ yu€ToM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOT0 4JeHa KOJUIEKTHBA,



IPUHUMATh €1 COBMECTHOM JEATENbHOCTH, OPraHU30BbIBATh U KOOPIAMHHUPOBAThH
JIEHCTBHUS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JCHCTBUN, PACIIPEAEIIAT POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJAa U KAKIOTO YYaCTHHKA KOMaHJbI B OOLIUI pe3yibTaT
10 Pa3pabOTaHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE IIPOEKTHI, OLIEHWBATh HAEHU C MO3ULMUU HOBU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYIIECTBJISATh IMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPa3IMUHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPUYECTBO U BOOOPAKEHHE, ObITh HHULIMATHBHBIM.

OBgJiajieHNe YHUBEPCAIbLHBIMH PeryiaTHBHBIMM 1€l CTBUSIMU:

1) camoopranu3amusi:

UCITIOJIb30BaTh OMOJOTMYECKHE 3HAHUS [UIA BBIABICHHA NpoOJIeM M HUX pEUICHHUS B
KU3HEHHBIX M YUEOHBIX CUTYalUsX;

BBIOMpPATh HA OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIC YCTAHOBKU B CBOMX
JEUCTBUAX M IMOCTYNKAaX IO OTHOILIEHHIO K KMBOH IPUPOJAE, CBOEMY 3/10pPOBBI0 U 370POBBIO
OKpYXarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIIATh IO3HABATENbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3aJadyd B O0Opa30BaTCIILHON JEATEIBHOCTH U
KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIEeHUs] MPoOIeMbl C YUETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U IPEIIOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpATh paMKH Y4eOHOI0 IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;

JieNlaTh OCO3HAHHBIN BBIOODP, apTyMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATH (HOPMUPOBAHHIO M TIPOSIBICHUIO IIMPOKON SPYIUIINH B PA3HBIX 00JIACTIAX
3HaHU, HOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHbII YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTb, OLIEHUBAThH
COOTBETCTBUE PE3Y/IbTATOB LEIISIM;

BJIaJICTh HAaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
Y MBICITUTEJIbHBIX MPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUM, UCIIOJIb30BATh MPUEMBI peduieKcrun
JUISL OLIEHKU CUTYalllu, BBIOOPa BEPHOTO pellIeHMS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHUS [0 UX CHUKEHUIO;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX MPHU aHAJIU3€ PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHATHE Ceds1 U IPYTrUX:

NpUHUMATh ce0sl, TOHMUMast CBOM HEJAOCTATKU U JIOCTOMHCTBA,;

INPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB EATEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OIMINOKHY;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMH JIPYTOro YeJI0oBeKa.

NPEIMETHBIE PE3YJIbTATbBI

[IpenMeTHBIE pe3yabTaThl OCBOEHUS cojepxaHus ydueOHoro mpeamera «buomorus» Ha
yrayOoJIEHHOM YPOBHE OPUEHTHPOBAHBI Ha o0ecriedeHre MpoPMIbHOTO 00yIeHHST 00yUJarOmuXCs
Oounonorun. OHU BKITIOYAIOT: CrielU(pUIecKue Uit OMOJIOTUN HayuHbIe 3HAHUS, YMEHUS U CIIOCOOBI
HeﬁCTBHﬁ 10 OCBOCHUIO, MHTECPIIPETALINN U HpeO6pa30BaHI/IIO 3HaHI/II\/’I, BUIAbBI JCATCIIBHOCTU 110
MOJTYYEHUIO HOBBIX 3HAHWA M MX MPUMEHEHHUIO B PA3NUYHBIX YUEOHBIX, a TAK)KE B peaTbHBIX
KN3HCHHBIX CUTYyalUAgX. Hpe)IMeTHBIe PE3YIBTATHI HIPEACTABJICHBI 11O rogaM U3Yy4YCHUS.

[TpenMeTHBIC pe3ynbTaThl OCBOCHUS YueOHOTO mpenMeTa «buonorusy» B 10 knacce 1OomKHBI
OTpaKaTh:



c(OPMHPOBAHHOCTb 3HAHUH O MeCTe U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX HayK, B
(bopMHpPOBAHNY €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, B TIO3HAHUU 3aKOHOB IPUPOBLI U PELICHUN
Ipo0JIeM pallOHAIBHOIO IPUPOIONIOIB30BaHU, O BKIIAZE POCCUMCKUX U 3apYOEKHBIX YUEHBIX B
pa3BUTHE OHOJIOTHH;

BJIAJICHUE CHCTEMON OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKJOYAET: OCHOBOIOJArarolline
OMOJOTrMYEeCKHE TEPMHUHBI U TIOHATUSA (JKU3Hb, KJIETKAa, OpraHu3M, MeTaboJu3M, IrOMEOcTas,
CaMOpEryJIsiliis, CaMOBOCIIPOU3BEICHHE, HACIEICTBEHHOCTh, U3MEHUYUBOCTb, POCT U PA3BUTHUE),
ouonornueckue Teopun (kierounas teopusi T. IlIBanna, M. Illneitnena, P. Bupxosa,
XpOMOCOMHasi Teopus HaciencTBeHHocTn T. Moprana), yuenns (H. 1. BaBunoBa — o meHTpax
MHOT000pa3usi U MPOUCXOXKACHUS KYIbTYPHBIX PAacCTEHHUH), 3aKOHBI (€IMHOOOpPa3Hs MOTOMKOB
IIEPBOT0 MOKOJIEHUS, PACIIEIUIEHUs, YACTOThl raMeT, He3aBUCUMOro HacienoBanus I'. Mennens,
FOMOJIOTMUECKUX pSAJOB B HacleACTBEHHOW wu3MeHuuBoctu H. WM. Basuiosa), nmpuHIMIbBI
(KOMILZIEMEHTapHOCTH );

BJIa/ICHNE OCHOBHBIMHM METOJaMH HAY4YHOI'O ITO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTMYECKUX
UCCJICIOBAaHMSX JKUBBIX O0OBEKTOB (OMHMCAaHUE, U3MEpEHHE, HAaOII01€HUE, IKCIIEPUMEHT);

YMEHME BBLACIATh CYLIECTBEHHbIE NPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U IYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4ucie OakTepuid, rpubOB, pacTeHUH,
KUBOTHBIX U YE€JIOBEKA, CTPOEHUSI OPTaHOB M CUCTEM OPraHOB PACTEHUM, )KUBOTHBIX, YEIOBEKA,
IPOLIECCOB KHU3HEEATENbHOCTH, IPOTEKAIOIINX B OPraHU3MaxX PaCTeHUH, )KUBOTHBIX U YEJIOBEKA,
OMOJOrMYECKUX POLECCOB: 0OMEHA BEUIECTB (METAa00IM3M), IPEBPALLEHUS SHEPTUU, OPOKEHUS,
aBTOTPOGHOIO U reTepoTpPOGHOr0 TUIIOB MUTAHMSL, (POTOCUHTE3a U XEMOCUHTE3a, MUTO33a, Meii03a,
rameToreHesa, sMOpuoreHesa, MOCTAMOPHOHAILHOTO pa3BUTHS, Pa3MHOXKEHHUS,
UH/IMBUYaJIbHOTO DPa3BUTHUS OpraHu3Ma (OHTOr€He3a), B3aWMOJICHCTBHUS TEHOB, IeTepo3uca,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHUE YCTAHABJIMBATh B3aUMOCBSA3M MEXIY OPraHOMJAMM KJIETKM U UX (DYHKIUSIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M UX (PYHKUIUSIMH, MKy OpraHaM{ U CUCTEMaMH OPTaHOB Y
pacTeHHi, >KUBOTHBIX M YeJIOBEKa M HX (QYHKUUAMH, MEXAY CHUCTEMaMH OpPraHoB M MX
(GYHKIMSAME, MEXKIy AdTalaMd OOMEHA BEIIECTB, ATAllaMH KIETOYHOTO NHKIA U YKU3HEHHBIX
IIUKJIOB OPraHU3MOB, J3TalaMH SMOPHOHAIBHOTO PAa3BUTHUS, TE€HOTUIIOM U (PEHOTUIIOM,
¢deHoTUnoM u pakTopamu cpeabl OOUTaHMUS;

YMEHME BBISIBIISTH OTIUYMUTEIbHBIE NPU3HAKHU JKMBBIX CHUCTEM, B TOM YHUCIIE PACTCHH,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOIINE apIyMEHThI, ONOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JJISl I0Ka3aTeNIbCTBA POACTBA OPraHU3MOB PA3HBIX CUCTEMAaTUYECKUX IPYIIIL;

yYMEHHE pelaTb OM0JIOTHYeCKUe 3a/1a4H, BBISBIATH IPUUNHHO-CIICACTBEHHBIE CBA3H MEXKIY
UCCIJIEyEMbIMU OMOJIOTHYECKUMU IPOLIECCAaMU U SIBJICHUSIMM, J€JaTh BBIBOJBI U MPOTHO3bI Ha
OCHOBaHUU TIOJyYEHHBIX PE3YJIBTATOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M IpPAaKTHUeCKHe paboThl, cOOII0aTh MpaBuUia MpU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYy/I0BaHUEM;

YMEHHME BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAJIbHBIMU CpPEICTBaMH,
bopMynupys 1eNb UcCIeI0BaHNs, aHATM3UPOBATh NOJIYUYECHHBIE PEe3Y/IbTaThl U JIENIaTh BHIBOJIBI,

YMEHHE Y4acTBOBaTh B YYEOHO-HMCCIIEOBATEIHCKON padoTe MO OMOJOTUM, DKOJIOTHH W
MeIUIHe, MPOBOAUMON Ha 0a3e HIKOJbHBIX HAayYHBIX OOIIECTB, M MyOJUYHO NPEACTaBIATH
MOJIy4YEHHBIE PE3YJbTAaThl HA YYEHUUECKUX KOHPEPEHIUSX;

YMEHUE OLICHUBATh 3TUYECKUE aCTIEKTHl COBPEMEHHBIX UCCIIE0BAaHHUM B 00J1aCTH OMOJIOTUN
U MEIULMHBI (KJIOHHUPOBaHHE, HCKYCCTBEHHOE OIUIOAOTBOPEHHE, HANpaBICHHOE H3MEHEHUE
TE€HOMA U CO3/IaHNE TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYLIECTBIIATh OCO3HAHHBIN BBIOOp OyAylell mpodeccuoHanbHON AeITeIbHOCTH B
o0acTi OUOJIOTUH, MEUIIMHBL, OMOTEXHOJIOTHH, BETEpUHAPUH, CETBCKOT0 X031 CTBA, MUIIEBOM
MPOMBINIIEHHOCTH, YIITyOJISATh TO3HABATEbHbIN HHTEpEC, HAallPaBJICHHBIN HAa OCO3HAHHBIN BHIOOD



COOTBETCTBYIOIICH Mpodeccuu U MPOJ0JDKEHNE OMOJIOTHYECKOT0 00pa30BaHusl B OPraHU3aIUsIX
cpeaHero npogeCCHOHAIBLHOTO U BBICIIETO 00pa30BaHMUS.

[IpenmMeTHbIE pe3ynbTaThl OCBOEHUS YueOHOTO mpenmMeta «buonorus» B 11 kaacce 1onxKHbI
OTpaXkaTh:

c(hOpMUPOBAHHOCTH 3HAHHUI O MeCTe M POJIu OUOJIOTUU B CHCTEME €CTECTBEHHBIX HAayK, B
(OopMHpPOBaHUN COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MHpA, B TMO3HAHUU 3aKOHOB
IPUPOJBI U PEUICHUH HKOJIOTUYECKUX MPOOJIEM YeJIOBEUeCTBa, a TaKXKe B PELICHUU BOIIPOCOB
PaLMOHATIBHOTO IPHPO/IOTIONIE30BAHMS, U B (POPMUPOBAHUH IIEHHOCTHOTO OTHOIICHUS K IIPUPO/IE,
o0LIeCTBY, YENOBEKY, O BKJIAJ€ POCCUHCKUX M 3apyOEKHBIX YUEHBIX-OHMOJIOTOB B pa3BUTHE
OuoJjoruu;

YMEHHE BJaJIeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpEAeTCHUS U
NOHMMAaHHUE CYITHOCTH OCHOBOMOJAraroluX OWOJOTHYECKUX TEPMHHOB M TOHSATHHA (B,
sKocucTtema, Owocdepa), Ouonormyeckue Teopun (dBomonronHas Teopus Y. JlapBuHa,
CUHTEeTHUEecKass Teopus sBomonuu), ydeHus (A. H. CeepuoBa — 0 NmyTsSX U HalpaBICHUSX
sBosonnu, B.W. Bepnanckoro — o 6mocdepe), 3akoHbI (TeHETHYECKOTo paBHOBecus Jk. Xapau
u B. BaiinGepra, 3apoapieBoro cxonactsa K. M. baspa), npaBuna (Munumyma lO. JIubuxa,
9KOJIOTHYECKON MUpaMUbl JHEPTHH ), TUIIOTe3bl (Tunote3a «mupa PHK» V. I'unbepra);

YMEHHE BIAJETh OCHOBHBIMH METOJAMH HAy4YHOTO IMIO3HAHHWSA, HCIOJIB3YeMbIMH B
OMOJIOTUYECKUX KCCIEAOBAHUAX >KUBBIX OOBEKTOB U DKOCHCTEM (OMHCAHHE, H3MEpEHHUE,
HaOJroIeHNe, YKCIIEPUMEHT), CIIOCOOaMHU BBISBJICHUS M OLIGHKH aHTPOIOTCHHBIX M3MEHEHHH B
IPUPOJIE;

YMEHHUE BBIACTATh CYHNIECTBEHHBIC TNPU3HAKU: BHJIOB, OHMOTEOIICHO30B, DKOCHUCTEM U
Oouoctepsl, CTaOMIM3UPYIOMIETO, MABMXKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOro 0TOopa,
JIONATPUIECKOTO U CUMITATPHYECKOTO BHI000PA30BAHUS, BIUSHHS JABWKYIIUX CHII SBOJIIOLUN
Ha reHO(OH] MOMYJSIUHU, MPUCTOCOOIEHHOCTH OPraHU3MOB K cpele OOUTaHus, YyepeloBaHUs
HAIpPaBJIEHUH 3BOJIIOLUH, KPYTOBOPOTA BEIIECTB U MIOTOKA SHEPTHU B SKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aMMOCBS3H MEX/y IPOIECCAMH IBOJIOLIUHU, TBUKYIIUMH CHIIaMU
AQHTPOIIOTEHE3a, KOMIIOHCHTAMH pAa3IUYHBIX JKOCHCTEM M TPUCHOCOOJIICHUSIMH K HUM
OpPraHU3MOB;

YMEHUE BBISIBIIATH OTIUYUTENBHBIC IPH3HAKH )KUBBIX CUCTEM, ITPUCIIOCOOJICHHOCTh BUJIOB
K cpefe oOuTaHMs, aOMOTUYECKMX M OMOTHYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBS3EH
OpraHU3MOB B COOOIIECTBAX, aHTPOIOT€HHBIX U3MEHEHUH B SKOCHCTEMAaxX CBOEH MECTHOCTH;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOIINE apIyMEHThI, ONOJIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JUIS JIOKa3aTEeNbCTBA POJICTBA OPTaHU3MOB PpAa3HBIX CHUCTEMAaTHUECKUX TPYIIIL,
B3aMMOCBSI3M OPraHU3MOB U CpeZbl OOMTAaHHUsS, €IMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHHsI MHOTOOOpa3usi BHJOB M JKOCHCTEM KaK YCIOBHUS COCYIIECTBOBAHHS TPUPOABI U
4eJI0BEYECTBA;

YMEHHE pemaTh OMOJIOTUIECKUE 3a/1a4H1, BBISIBIISITH IPHYNHHO-CIICACTBEHHBIE CBSI3H MEXKIY
HCCJIETyeMbIMH OMOJIOTHUYECKUMH TPOLIECCaMH U SIBJICHUSIMH, JIeTaTh BBHIBOJBI U MPOTHO3BI HA
OCHOBAHHU TIOJYYEHHBIX PE3yJIbTATOB;

YMEHHE BBIMIOJHATH JTAOOpAaTOpHBIE U MpaKTHUecKue paboThl, coOMI0aTh MpaBuUia MpU
paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPATh HUX HKCHEPUMEHTATbHBIMU CPEACTBAMH,
bopMynupys 1elb UCCIe0BaHus, aHAIM3UPOBATh MMOJIyY€HHbIE PE3YNIbTaThl U JIeNIaTh BBIBOIBI,

YMEHHUE y4acTBOBaTh B YyU€OHO-HCCIEIOBATENbCKON padoTe Mo OMOJIOTHH, 3KOJIOTHU U
MeIUIMHe, MMPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOJIMYHO IMPEICTABISATH
MOJTy4YEHHBIC PE3YJIbTAThl HA YYCHHUECKUX KOH(PEPEHIIUSX;

YMEHHE OIICHWBATh THUIOTE3bl W TEOPHUH O TMPOUCXOKICHWW JKU3HHU, 4YelOBeKa U
YeJOBEYECKHX pPac, O MPHYMHAX, MOCIEACTBHIX M CIOCO0axX MPeJOTBpAIEHHUs TII100aIbHBIX
W3MEHEHUH B 6uocdepe;



YMEHHUE OCYIIECTBIISATh OCO3HAHHBIN BBIOOP Oyaymiel mpopecCHOHAIBHON AeATEILHOCTH B
obnacTu OMOJIOTUH, SKOJIOTHH, TPUPOIOTIONH30BAHUS, METUITMHBI, OMOTEXHOJIOTUH, TICHXOJIOTHH,
BETEPUHAPUH, CEIHCKOTO XO35HUCTBA, MUIIEBON MPOMBIIIIICHHOCTH, YIIyOIsTh MO3HABATEIbHBIN
WHTEpEC, HAPaBICHHBIA HA OCO3HAHHBIN BEIOOP COOTBETCTBYIOICH MPOGECCHH U MPOI0JDKEHUE
Ouosyoruueckoro oOpa3oBaHHs B OpraHU3alUsAX CpeIHero NpodecCHOHAIBLHOTO U BBICHIETO
o0OpazoBaHusl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM ugposbie
Ne ni/n NporpaMMEI pas Beero KonTpoabubie IIpakTuueckue f)lgpg)f OBAT eJ)ILHH e
padoThI padoThI pecype
1 buosiorus kak Hayka 1
2 JKuBbI€e cCHCTEMBI M X U3YUYEHUE 2
3 buosorust KieTku 2 0.5
4 XHUMHYECKasi OpraHu3anus KIETKN 10 1
5 Ctpoenue u GyHKIMH KICTKH 8 2
5 OOMeH BelecTB U IPeBpalleHUe YSHEPTUHU B 9 1 1
KJIETKE
7 HaCJ'IellCTBeHIfaSI uHpopMalus u 9 05
peanu3anus e€ B KIeTKe
8 JKU3HEHHBINH UK KIETKU 6 1
9 Crpoenue U GyHKLIUU OPraHU3MOB 17 1 1.5
10 Pa3smHOXkeHue U pa3BUTHE OPTaHU3MOB 8 1.5
11 I'eneTnka — HayKa 0 HaCJIEICTBEHHOCTH U 2 05
U3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1
14 I'enernka uenoseka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTeTUYECKask OMOIOTHS 4
17 PesepBHOE Bpems 1 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 3 13




11 KJIACC

KoJunuecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
°n/m
Ne i/ NPOrpaMMEI Beero KOﬁHTpOJ‘IbHLIe HpﬁaKTI/I‘IGCKI/Ie 06pA30BATEIBHBIE
padoThI padoThI pecypebi
1 3aposkJeHNe U Pa3BUTHE IBOJIIOIMOHHBIX 4
MPEJICTABICHUIA B OMOJIOTHI
2 MuKpO3BOIIOLHUS U €€ PE3YIIBTATHI 14 2
3 Makpo3Bostonus ¥ €€ pe3yabTaThl 6
4 [IpoucxoxaeHe U pa3BUTHE )KU3HH HA 15 1 15
3emuie
5 [TpoucxoxaeHue 4esoBeKa — aHTPOIIOTeHES 10 1
DKOJIOTUSI — HayKa O B3aUMOOTHOIIICHUSX
6 OpPraHU3MOB M HAaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpYKarolleil cpeaoi
7 Opranu3Mebl U cpesia 0OUTaHMS 9 1.5
8 DKOJIOTHS BUJIOB U TOMYJISIIUN 9 0.5
9 DKoJorusi cood1EecTB. DKOJIOTHYECKUE 12 1 05
CUCTEMBI
10 bruocdepa — riobabHas SKOCUCTEMA 6
11 UenmoBek U OKpyKaromas cpeaa 6
12 PesepBHOE Bpems 8 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 7.5




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoauuyecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

Jara
H3yUYeHH s

DJIEKTPOHHbBIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchl

A W NP

buosnorus kak KOMIIJICKCHasI HayKa U KaK
4aCTb COBPCMCHHOI'O 06I_HGCTB8

JKuBbIE CHCTEMEBI U UX CBOKMCTBA
YpoBHEBas opraHu3anus >KMBbIX CUCTEM

HcTtopust OTKPBITUS U U3YyYEHUSI KIICTKH.
Knerounas Teopus

N R

MeTo/1bl MOJNIEKYISIPHOM U KIETOYHOMN
ouonoruu. [Ipaktuyeckas pabora
«3yueHne MeTo0B KIIETOYHON
O6uosnoruu (xpomarorpadus,
anexkTpodopes, auddepeHnnaibHoe
ueHtpudyruponanue, [TLP)»

0.5

XUMHYECKUHN COCTAB KJIIETKU

MI/IHepaJ'II)HBIG BCIICCTBA KJICTKHU, UX
Ouosoruueckas POJIb

Opranuyeckue BenecTBa KIeTKH —
6enku. JlaboparopHas pabota
«O6Hapyx)eHHe OETKOB ¢ TOMOIIBIO
Ka4€CTBCHHBIX peaKHHﬁ»

0.5

10

CaoiicTBa, kinaccuduxanys 1 GyHKuuu
0enKoB

Opranuyeckue BelecTBa KJIeTKH —
YIIIEBOJIBI

11

OpI‘aHI/I‘IeCKI/Ie BCIICCTBA KIICTKHU —
JINITU ABI




12

13

Hyxkneunossie kucnorsl. JIHK u PHK.
JlaboparopHas pabota «MccrnenoBanue
HYKJICHHOBBIX KHCIIOT, BBIICICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOBY

Crpoenue u pyakuuu ATOD. Jlpyrue
Hykneosuarpudocdarsr (HTD)

0.5

14

CexsennpoBanue [JHK. Merozst
TCHOMUKH, TPAHCKPHIITTOMUKH,
MIPOTEOMHKHU

15

MeTo/1bl CTPYKTYPHOM OHOIOTHH

16

Tunel knetok. [Ipokapuorndeckas kierka

17

18

19

CrpoeHune 3yKapuOTUYECKON KIIETKH.
[IpakTuueckas pabora «M3yuenue
CBOMCTB KJICTOYHOM MEMOpaHbI»
IToBepXHOCTHBIN anmnapar KIeTKU
OnHOoMeMOpaHHbIE OPraHOUIbI KIETKH.
[IpakTuueckas pabora «M3yueHue

ABWIKCHUSA HUTOINIA3Mbl B PACTUTCIIBHBIX
KJICTKax»

0.5

0.5

20

21
22

[TomryaBTOHOMHBIE OPTaHOU/IBI KIIETKH:
MHUTOXOH/IPHH, TUIaCTHIbI. JTabopaTopHast
pabota «MccnenoBanue mIa3Moau3a u
JIeTIIa3MOJIN3a B PACTUTENIBHBIX KIETKAX)
HememOpaHHbIe OpraHOU/IbI KJIETKH

Ctpoenue u GyHKIMH s1Ipa

0.5

23

24

CpaBHHTEIbHAS XapaKTEPUCTHKA KIETOK
sykapuoT. JlaboparopHas pabota
«/3ydeHne CTpOCHUS KIETOK Pa3InYHbIX
OpPTraHU3MOB»

ACCUMMIISIIIAS U AUCCUMMIISIIAS — JIBE

CTOpOHBI MeTabomM3Ma. Turbl oOMeHa
BeriectB. JlaboparopHas paboTa

0.5




«M3y4eHne KaTaIuTH4eCKON aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMUJIa3bl UITH
KaTaJjia3bl)»

DepMEHTaTUBHBIN XapaKTep peakun
KJIETO4YHOro MeTabonu3Mma. JlabopatopHas

25 pabota «M3y4yeHue GpepMEeHTaTUBHOTO 1 0.5
paciieruieHust IepoKcuia BOAOPoa B
PACTUTENBHBIX M KUBOTHBIX KIIETKAX)

26 benku-akTuBaTOpHl M OCIKH-UHTUOUTOPHI 1

27 ABTOTpO(DHBIN THIT 00MEHA BEIIECTB 1

28 doTocuHTE3 1
XemocuHTe3. JJaboparopHas padota

29 «CpaBHEHHE ITPOLIECCOB POTOCUHTE3A U 1 0.5
XEMOCHHTE3a»

AHa’poOHbBIEe OpraHu3MbL. Bus

30 Oopoxenus. JlabopatopHas pabora 1
«CpaBHeHHE PO1IecCOB OpOKEHUS U
JIBIXQHUSD

31 AspoOHBIE OpraHU3MBbl. JTallb 1
SHEPreTHIecKoro ooMeHa
OHeprust MeMOpPaHHOT'O TPaIUeHTa

32 npoToHoB. Cunrte3 AT®: pabota 1
poToHHON AT®-cuHTa3bI

33 Peakiiuu MaTpuyHOro CUHTE3a 1

34 TpaHcKkpunus — MAaTPUYHBIA CHHTE3 1
PHK

35 Tpancisiius u e€ sTanbl 1

36 Koauposanue amuHokuciot. Ponb 1
pubocom B OnocuHTEe3e Oenka

37 Opranuzanys reHoMa y mpoKapuor u 1

YKapHOT




MonekyapHble MEXaHU3MbI SKCITPECCUU

38 T€HOB Y 9YKapHOT
Bupycbl — BHeKJI€TOUHbIE (OPMBI KUZHU

39 U obnuratHble mapasutsl. [IpakTuyeckas 0.5
pabota «Coznanue MOJelid BUpyca»

40 Bupycubie 3a6oneBalum>1 YeNoBeKa,
KHUBOTHBIX, PACTCHHUI

a1 Hanorexuosoruu B 6uoaoruu u
MEIUIIHE

42 JKU3HEeHHBIN UK KIETKH

43 Matpuunslii cunte3 JJTHK
Xpomocomsl. JlTaboparoprast pabota

44 «M3yueHne XpoMOCOM Ha TOTOBBIX 0.5
MHUKpOIpenapaTax»

45 JleneHue KJIETKM — MHTO3
Tunel kneTok. KapuoknHes U IUTOKUHES.

16 JlaGopatopHas pabora «Habnronenue 05
MHTO32 B KJIETKaX KOHYHMKA KOpPEIIKa JTyKa
(Ha TOTOBBIX MUKPOIIpENapaTax)»

47 Perynsuus >kM3HEHHOTO KA KJIETOK

48 Opranus3M Kak euHOE 11eJI0€

49 Txanu pacrenuii. JlTabopatopHuas pabora 05
«M3ydyeHne TKaHEeH paCTCHUIN»
TkaHM KUBOTHBIX U Y€JIOBEKA.

50 JlaGopaTtopHas pabota «3ydeHue TKaHeu 0.5
YKUBOTHBIX)
Oprasbsl. CHUCTEMBI OPTaHOB.

51 JlaGopaTtopHnast pabora «3yuenue 0.5
OpraHOB IIBETKOBOTO PACTEHHSI»

52 Omnopa Tena opraHu3MoB

53 JIBuKeHHE OpraHu3MOB




94 [Inutanue opranu3zMoB 1

55 [MuTanue NO3BOHOYHBIX KHUBOTHBIX. 1
[TuieBapuTenbHas cucTeMa yelloBeka

56 JpIxaHue opranu3MoB 1

57 JlbIxaHue M03BOHOYHBIX )KUBOTHBIX U 1
YenoBeKa

58 TpaHCOpPT BEIIECTB Y OPraHU3MOB 1

59 KpoBeHocHas cuctemMa M03BOHOUHBIX 1
KUBOTHBIX U Y€JIOBEKa

60 Briienenue y opranuzMoB 1

61 3amuTa y OpraHu3MoB 1

62 NMMmyHHast cucreMa yenoBeka 1

63 PaznpaxumMocTh 1 peryisinus y 1
OpPIraHU3MOB

64 ['ymopanbHast peryssius ¥ S3HI0OKpUHHAs 1
crcTeMa KUBOTHBIX M YelIOBEKa

65 @PopMBbI pa3MHOKEHHUSI OPraHU3MOB 1

66 [TonoBoe pazMHOKEHUE 1

67 Meiio3 1
["amerorenes. OOpa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIETOK. JJabopaTopHast pabota 1 05
«V3ydyeHue cTpoeHHs MMOJIOBBIX KJIETOK Ha
TOTOBBIX MHKpOIIpEnapaTax»

69 WNuauBrayabHOE pa3BUTHE OPTaHU3MOB 1
— OHTOTreHe3

70 3akyajKa OpraHOB U TKaHEH U3 1
3apOJIBIIIEBHIX JTUCTKOB
Poct u pazBuTHe JXKUBOTHBIX.

71 JlaGopaTtopHnast pabota «BrlisBiieHHE 1 05

IMPU3HAKOB CXOACTBA 3ap0m>1mel71
ITO3BOHOYHBIX JKUBOTHBIX)




72

73

Pa3sMHOX€EHUE U pa3BUTHE PACTCHUM.
JlaGopaTtopHnas pabora «CtpoeHue
OpPraHOB Pa3MHOXEHHS BBICIIHX
pacTeHui»

HCTOpI/IH CTaHOBJICHUA U Pa3BUTHA
T'CHCTUKHU KaK HAYKH

0.5

74

75

OCHOBHBIE TIOHSATHS U CUMBOJIBI
reHetuku. JlabopaTopHas pabora
«/Ipo3oduna kak 00bEKT TeHETHYECKIX
UCCIICIOBAaHHI»

3aKOHOMEPHOCTH Hacle10BaHUs
npu3HaKoB. MoHOruOpuaHOE
ckpemuBanue. [Ipakrudeckas pabora
"N3y4yeHue pe3yapTaToB
MOHOTHOPUIHOTO CKPEIIMBAHUS Y
Jpo30¢uis"

0.5

0.5

76

77

78

I{uTonmorunueckre OCHOBBI
MOHOTUOPHUAHOTO CKpEINBaHUS
AHanu3upyoliee CKpeluuBaHue.
Henonxoe noMuHHpoBaHue

JlurubpuiHoe CKperuBaHue.
[IpakTuueckas pabora «M3yueHue
pe3yIbTaTOB JUTHOPUIAHOTO
CKpEITUBAHUS Y APO30(PHIIBI»

0.5

79

80
81
82

[{uTonornyeckrne OCHOBBI TUTHOPUTHOTO
CKpPEILMBaHUS

ClernuieHHOe HaclIe1I0BaHKE MPU3HAKOB
XpOMOCOMHAas TEOPHS HACIEACTBEHHOCTH
I'eneTuka nona

83

I'enoTum kak menocTHas cucremMa

84

['eneTryecKkuii KOHTPOJIb PA3BUTHUS
paCTeHI/II\/'I, JKUBOTHBIX N YCJIOBCKA

T




85
86

87

M3meHunBOCTh MpU3HAKOB. BHbl
N3MEHUYNBOCTH

MoaudukanroHHass K3MEHYMBOCTh

BapuannoHHbI# psii 1 BapualiMoOHHas
KkpuBasi. JlabopaTopHas pabora
«MccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAITMOHHOW U3MEHUYUBOCTH.
[TocTpoeHre BapualiMOHHOTO psaa U
BAapUALIMOHHON KPUBOM»

0.5

88

89

I'enoTunnyeckas U3MEHUYMBOCTb.
KoMOunHaTHBHAS U3MEHYHUBOCTE

MyTanuoHHast U3MEHYHBOCTb.
[IpakTuyeckas pabora «MyTtamuu y
Jpo30¢uIIbl (Ha TOTOBBIX
MUKpoIIpenaparax)»

0.5

90

3aKOHOMEPHOCTH MYTAI[HOHHOTO
npoiiecca. DMUTCHETHKA U ATTUT€HOMHUKA

91

I'enernka yenoseka. [IpakTuueckas
pabota «CocTaBieHre U aHATTU3
POIOCIOBHON»

0.5

92

MeToabl METUITMHCKON T€EHETUKHT

93

3HaueHne MeIUIINHCKON M€ HETUKU B
MPEAOTBPALIEHUH U JICUCHUU
reHEeTHYECKUX 3a00JI€BAHNN YETI0BEKA

94

95

OCHOBHBIE TIOHSITHS CEIICKITHH.
JlaGopatopHas pabota «/3yuenue coproB
KYJBTYPHBIX PACTEHHH U TIOPO/T
JIOMAIIIHUX KUBOTHBIX)»

Metomp! CeIeKIIMOHHON pabOTHI.
JlaGopatopHas pabora «3yueHue
METOJIOB CENICKIIMH PACTCHUID

0.5

0.5




JlocTH>KEeHMS CeJIEKIMU PACTECHUN U

96 ’KUBOTHBIX. [IpakTHyeckas padoTa 1
«IIpuBUBKa pacTeHUI»

97 CoxpaHeHue, U3y4eHHE U UCTIOJIb30BaHNE 1
TCHETHYECKUX PECYPCOB
brotexHooTNs Kak HayKa ¥ OTpaciib

98 npousBojcTBa. [IpakTuyeckas padora 1 0.5
«M3yvyeHne 00beKTOB OMOTEXHOJIOTHUIY

99 OCHOBHBIC HANPaBJICHUS] CHHTETHYECKOU 1
Ouosioruun

100 XpoMOCOMHas M TeHHAsI HH)KEHEPHUs 1

101 MenunuHcke OMOTEXHOJIOTUA 1

102 PesepaHublit ypok. [loBTOpenue, 1
0000111eHNEe, CUCTEMATH3AIHAS 3HAHUI

OBIIEE KOJIMYECTBO YACOB I1O 102 135

ITPOTPAMME




11 KJIACC

KonuyectBo yacos DJIEKTPOHHbBIE
(]
Jr:{;n Tema ypoka Beero Ko;nponbm,le HpﬁaKaneCKne i[:;‘? J— ggg;l;?;;fe —
padoThI padoThI pecypcb
1 OpomtonnonHas teopus Y. /lapsuna 1
2 JIBHoKyIHE CHIIBI ABOJIFOLMU BUAOB 1O Y. 1
HapBuny
3 Bbopn0Oa 3a cymecTBoBaHue, 1
€CTECTBEHHBIN U UCKYCCTBEHHBIH 0TOOD
4 dopMUpOBaHUE CHHTETUYECKOU TeOprun 1
3BOJIIOLIMU
5 DTarbl HBOJIIOIIMOHHOTO MPOIecca: 1
MHUKPOIBOJIOLHUS U MAKPOIBOJIFOLIHSI
5 [Tomymsius — sneMeHTapHasi €AMHULIA 1
SBOJIIOLIMU
3aKOH reHeTHYecKoro paBHoBecus JIx.
7 Xapau, B. BaitnOepra. JlaGopatopHas 1 05
pabota «BbIsiBIEHHNE U3MEHUYUBOCTH Y '
oco0eil 0HOTO BHUJIa»
8 DneMeHTapHble GaKTOPbI IBOITIOLHUU 1
9 O¢dext ocnoBaremnst. dpdexr 1
OYTBIJIOYHOTO TOPJIBIIIKA
10 Murpauuu. M30a0muu nonyssuuii: 1
reorpaduyeckasi, OnoJorudecKas
11 EctectBeHHbI 0TOOp — HanpaBIISIOLINI 1
(bakxTop 3BOJIIOLIUU
12 [TonoBoit oT6OP 1
[TprucnocoOaeHHOCTh OPraHU3MOB Kak
13 pe3yabTaT MUKPOIBOJTIOIUH. 1 0.5
Jlaboparopnas pabota «M3yueHue




apoMop$030B U UANOATANITAIUN Y
pacTEHUH U KUBOTHBIX)»

[Tpumeps! nprciocoOIeHUH Y
OPraHU3MOB: MOP(OJIOTUIECKHE,
¢duznonornueckue, ONOXMMUIECKHE,

14 0.5
noBeneHvyeckue. JlabopaTopHas padora
«[IpucrocobneHust OpraHu3MoOB U UX
OTHOCHTEJIbHAs 11eJ1eCO00Pa3HOCTh)»
Bun, ero kpurepuu u CTpyKTypa.

15 Jlaboparopuas pabota «CpaBHeHHE 05
BUJIOB 110 MOP(HOJIIOTUYECKOMY
KPUTEPHIO»

16 CrpykTypa BuIa

17 Bunoo6pa3oBanue kak pe3ynbTar
MHUKPOIBOJIOIIIH

18 CBs13b MUKPO3BOJIIOIMH U
AMUAEMHOIOTHH

19 Makpossosmronust. [Taneontonornueckue
METOBI H3yYECHHUS DBOJFOIHN

20 buoreorpaguueckue MeToabl U3y4eHUs
HBOJIIOLIUH
DOMOpPHUOTOTHYECKHUE U CPAaBHUTEIHHO-

21 Moponoruueckne MeTo 1bl U3y4eHHs
HBOJIIOLUH
MonekynsipHO-TeHETHUECKHE,

22 OMOXMMHUYECKHE U MAaTeMaTHIECKUE
METO/IbI U3yUYEHHS IBOJIOIIUU

23 OO01mre 3aKOHOMEPHOCTH BOJTFOIIHH

24 AnanTuBHas paauanus.
HepaBHOMEPHOCTH TEMIOB BOJIIOIIIH

o5 HayuHnblie runoressl IpoOrCX 0K ISHUS

JKA3HU Ha 3eMie




JloHayuHbI€ MPEeACTABICHUS O

26 3apOKJICHUH JKU3HH
97 OCHOBHBIE 3TaIlbl HEOPraHUIECKON
IBOJIIOIIH
28 ['unoTessl 3apOXKACHUS KU3HUA
Uctopus 3emiin 1 METOABI €€ U3YUCHUS.
29 Jlaboparopuas padota «3yueHue u 05
OIMCaHHUE UCKOIIAEMbIX OCTaTKOB
JPEBHHUX OPTaHU3MOBY
30 HauanbHbIe Tarbl OpraHuYecKon
IBOJTIOIIAH
31 DBOJIOIUS DYKAPUOT
OCHOBHBIE 3TaITbl BOTIOITUU
32 pactutenbHOro Mupa. [IpakTrueckas 05
pabota «3ydeHne ocoOeHHOCTEH '
CTPOCHUS PACTCHUMN Pa3HBIX OTIEIOBY
33 OCHOBHBIE 3Tallbl BOJIOIUHU KUBOTHOTO
MUpa
DBOJIOIUS )KUBOTHBIX. [IpakTryeckas
34 paborta «3ydeHne ocoOeHHOCTEH 0.5
CTPOCHHSI TTO3BOHOYHBIX )KHBOTHBIX)
35 PazButue xu3Hu Ha 3eMIie Mo Ipam U
neproam
36 MaccoBbie BBIMUpPaHUS —
9KOJIOTHUECKHUE KPU3UCHI MPOIILIOTO
37 CoBpeMeHHBIH KOOTUYECKUI KPHU3HC,
€ro 0COOEHHOCTH
38 CoBpeMeHHas CHCTEMa OPTaHUIECKOTO
MIPOIILIOTO
39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIITIBI
OpPTraHHU3MOB
40 AHTPOMOJIOTHSI — HayKa O YeJIOBEKE




PazBuTue npenacraBieHuit o

4 MIPOUCXOXKICHUH YEIOBEKA .
Mecto yenoBeka B cUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «M3yduenue ocoOeHHOCTEH 1 0.5
CTPOEHUS CKeJleTa YellOBeKa, CBA3aHHBIX
C MPSIMOXO0XKJICHUEM»

43 JIBM>KyIIMe CUIbl aHTPOIIOT€HE3a 1

44 CooTHolieHrne ONOIOTUIECKUX U 1
COLIMAJIbHBIX (PAKTOPOB B AaHTPOIIOTEHE3E

45 OcHOBHBbIE CTaJUU aHTPOIIOT€HE3a 1

46 [TaeoreHeTKa U Maj€OreHOMHKA 1

47 DBOJIIOIHS] COBPEMEHHOTO YeJIOBEKa 1
Yenoseueckue packl. [IpakTudeckas

48 pabota «3ydueHne KOIOrHueCKux 1 0.5
ajanTanui 4eJI0BeKay

49 MeXIuCIUTUTMHAPHBIE METO/IBI 1
aHTPOIIOJIOTUHI

50 3apoKI€HUE U pa3BUTHE KOJIOTUU 1
Metonae! sxkonoruu. JlaboparopHas

51 pabota «/3yueHue MeTo10B 1 0.5
HKOJIOTUYECKUX UCCIICIOBAHUII»

52 3Ha4YeHNe KOJOTHUECKUX 3HAHUH IS 1
YeJIoBeKa

53 Okonornyeckue pakTopbl 1
Abunortuueckue Gaxktopsl. CBeT Kak

54 skoJornueckuit pakrop. JlabopaTopHas 1 05
pabota «BpIsBI€HNE PUCTIOCOOICHUI '
OPTaHU3MOB K BITUSTHHIO CBETa
Abunortnyeckue pakropsl. Temmneparypa

95 KaK 9KOJIOTHYECKUI (PakTop. 1 0.5

JlabopaTopHas paboTta «BrlisiBIeHHe




MPUCTIOCOOJICHUH OPTraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBI»

Abuortnueckue Gpaxkropsl. BraxkHocts
KaK 9KOJOTn4eckuil hakrop.

56 Jlaboparopnas paboTta « AHATOMHYECKHE 1 0.5
0COOCHHOCTH PAaCTEHHI U3 Pa3HBIX MECT
oOUTaHUS

o7 Cpenpl 0OuTaHNs OPraHU3MOB 1

58 Buonornveckue puTMbl 1

59 JKuznennbie GopMbl OpraHU3MOB 1

60 buotnueckue GakTopsl 1
3HaueHne OMOTUYECKUX B3aUMOIEHCTBUI

61 JUISL CYIIIECTBOBAHUSI OPTAaHU3MOB B CpeJie 1
oOuTaHus

62 DKOJIOTUYECKHE XapaKTePUCTUKU 1
MO YJISIITAH
OcCHOBHBIE TIOKA3aTEIIN TOIYJISIIHH:

63 YUCJIEHHOCTb, IIJIOTHOCTh, BO3PACTHAS U 1
MOJIOBAsl CTPYKTypa
OCHOBHBIE TIOKA3aTEIJIN TOIYJISIIHH:

64 POXKJ1a€MOCTh, IPUPOCT, TEMII POCTA, 1
CMEPTHOCTh, MUTPAITAN

65 OKoJjorudeckasi CTpykTypa nonyJssiuu 1

66 JluHaMMKa MOMYJISLUU U €€ PeryJIsaLus 1

67 KpuBbie pocTa 4MCIEHHOCTH TOMYJISIIHH. 1
KpuBbie BEDKUBAHUS
OKoJIornueckas HUIlla BUIA.

68 Jlaboparopnast pabota 1 05
«[IpucrnocoOeHNs CeMSTH paCTCHHIA K
pacceneHuIo»

69 Bun kak cucrema nonynsui 1

70 3aKOHOMEPHOCTH MOBEJICHHUS U MUTpaAid 1

KHUBOTHBIX




71 Co00111€CTBO OpraHU3MOB — OHOIICHO3 1

72 DKOCHCTeMa KaK OTKpbITasi CUCTEMA 1

73 KpyroBopot BelecTB ¥ MOTOK SHEPTUH B 1
IKOCHCTEME

74 OcHOBHBIE TOKA3aTEIN HIKOCUCTEMBI 1

75 DKOJOrM4eCcKUe MUpamMm bl 1

76 N3meHenuns cooOIecTB — CYKIIECCHHI 1
[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI

77 03ep U peK. DKOCUCTEMBI MOpeH 1 1
OKEaHOB

78 [Tpuponansie KOCHCTEMBL. DKOCHUCTEMBI 1
TYHJIP, JIECOB, CTENECH, MyCTHIHB

79 AHTPOIIOT€HHBIE 3KOCUCTEMBI 1
Ypboakocucremsl. [IpakTudeckas padbora

80 «3yueHune u onucanue 1 0.5
ypOOIKOCHUCTEMBI
3aKOHOMEPHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB 1
B DKOCUCTEMaxX
MexaHu3Mbl BO3AEHCTBUS 3arPSI3HEHUI

82 pa3HBIX TUTIOB HAa CyOOpTaHM3MEHHOM, 1
OpPraHU3MEHHOM, TIOMYJIAIIMOHHOM U
9KOCUCTEMHOM YPOBHSIX

83 buocdepa — obmeranerapuas 1
oboouka 3emiu

84 Yuenue B. WM. Bepuaackoro o 6uochepe 1

85 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 1
onocdepsl

86 KpyroBopoTs! BemiecTs u 1
OMOTCOXMMHYCCKHE ITUKITBI

87 3oHanbHOCTH Onochepsl. OCHOBHBIE 1
OMOMBI CyIIIN

88 YcToiuuBOCTh OMOChEpHI 1




89 DKOJIOTHYECKUE KPUZHUCHI U UX MPUYUHBI 1

90 Bo3zaeiicTBue yenoseka Ha 6uochepy 1

91 AHTpOl'IOl"eHHVOC Bo3z[el71CTBvI/Ie Ha 1
PaCTUTEIIbHBINA U )KUBOTHBIA MHUP

92 OxpaHa mpuposl 1

93 OCHOBHBIE PUHITUTIBI YCTOHYHBOTO 1
Pa3BUTHSI YEIIOBEUECTBA U TIPUPOJIBI
PanmonansHoe MpUpPOAOIOIL30BaHNEC U

94 COXpaHeHHEe OHMOJIOTHYECKOTO 1
pa3zHooOpa3us 3eMiun

95 O696HICHI/I€ 110 TeMe «MUKpPO3BOJIOLUS 1
U e€ pe3ysIbTaThD»

96 06?6meHHe 1o TeMe «MaKkpOoIBOIIOIHUS 1
1 e€ pe3yJIbTaThl»

97 O6o06menne no Teme «IIponcxoxaenne 1
Y pa3BHUTHUE XU3HU HA 3eMIie»

98 O6o06menue no Teme «IIpoucxoxaeHue 1
9eJI0BEKa — aHTPOTIOT€HE3)

99 O06o001uieHne o TemMe «KOJIOrHsl — HayKa 1
0 B3aMMOOTHOIIIEHUSX OPTraHNU3MOB

100 O600mmenue o reme «OpraHu3Mbl 1 1
cpena OOUTaHUs»

101 O606meHI/Ee o TeMe «DKOJIOTUS BUJIOB U 1
TTOTTYJISITIAI

102 O6061mmenue o teme «buochepa — 1
rI100anpHast IKOCHCTEMa)

OBILIEE KOJIMYECTBO YACOB I10 102 75

I[TPOT'PAMME




ITPOBEPAEMBIE HA EI'D ITIO BUOJIOT'HUA TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHA OCHOBHOHM OBPA30BATEJIBHOM MPOT'PAMMBI CPEJTHET'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBePsSIeMOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 00111ero
oOpa3oBaHus

CdopmMupoBaHHOCTh 3HAHMM O MecTe U pPOJM OWUOJIOTMH B CHUCTEME
€CTECTBCHHBIX HayK, B ()OPMHUPOBAHUN COBPEMEHHON €CTECTBEHHOHAYYHOMH
KapTUHBl MHpa, B IO3HAHUU 3aKOHOB NIPHUPOAbl U PELICHUU KU3HEHHO
B)XHBIX COLMAIBHO-ITHYECKUX, IKOHOMUYECKHX, SKOJIOTUIECKHUX MPOOIeM
YEeJIOBEUECTBA, A TaKK€ B PEIICHHH BOMNPOCOB  PAlMOHAIBHOTO
HIPUPOJIONIONB30BaHNSA, B (OPMHPOBAHUU IEHHOCTHOTO OTHOLICHHS K
pupose, OOIIECTBY, YENOBEKY; O BKJIaJleé POCCHICKUX U 3apyOeKHBIX
y4€HBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUU

Brnanenne cuctemoil 3HaHMI 00 OCHOBHBIX METO/IaX HAYYHOTO MO3HAHHMS,
UCIIONIb3YEMBIX B OHOJOTHYECKHX HCCIEIOBAHUSAX >KUBBIX OOBEKTOB U
AKOCHCTEM (OIUCaHUE, U3MEPEHHE, IPOBECHNE HAOIIOICHUH); crioco0aMu
BBISIBJICHUSI U OIICHKH aHTPOIIOT'€HHBIX U3MEHEHUH B IPUPO/IE.

YMeHHue BBIIBUTATh THUIOTE3BI, IMPOBEPITh HUX HKCHEPUMEHTATBHBIMU
cpenctBamu,  GopMynupys — Ledb  HCCIEAOBAaHUS,  aHATU3UPOBATH
MIOJTyYECHHBIC PE3YIIbTATHI U JIEJIATh BBIBOJBI.

BoisiBieHre  3aBUCMMOCTH ~ MEXKAY  HCCIENYeMbIMH  BEITUYMHAMU,
O00BSICHEHHE TIOTYYEHHBIX PE3yJbTaToB M (OPMYIHPOBAHHE BBHIBOAOB C
MCIIOJIb30BaHUEM HAYYHBIX MOHSATUHN, TEOPUN U 3aKOHOB

YMeHue BiafieTh CUCTEMOW OMOJIOTMYECKUX 3HAHUM, KOTOpasl BKIIIOYAET:
OCHOBOIIOJIAraroIe OMOJIOTMYECKUe TEPMUHBI U TMOHATHS (KU3Hb, KIIETKA,
TKaHb, OPraH, OPraHu3M, BHJI, TTOMYJISIHS, SKOCHCTeMa, OnolieHo3, Ouocdepa;
MeTaboNIM3M, TOMEOCTa3, KJIETOUHbI HMMYHMTET, OuocuHTe3 Oelka,
OUOIONIUMEpBI,  JTUCKPETHOCTh, CAMOPETYJISLMSA, CaMOBOCHPOU3BE/ICHNUE,
HACIIe/ICTBEHHOCTh, U3MEHUYMBOCTb, SHEPr03aBUCUMOCTb, POCT U PA3BUTHE);
ounonoruueckue Teopun: kierounas teopus T. [lIBanna, M. llneiinena, P.
BupxoBa; KiIOHaJIbHO-ceneKTUBHOro wummyHurera II. Opmux, WM.
MeuHukoBa, XpOMOCOMHAsI T€OpHs HacleAcTBeHHOCTH T. MopraHa, 3akoH
3aponpimieBoro cxoxacrea K. bapa, sBomonmonHas teopus Y. [lapsuHa,
CHHTETHYECKass TEOpHsl IBOJIIOLMH, Teopus aHTponorenesa Y. /lapBuHa;
teopust OuoreoneHoza B.H. Cykauépa; yuenne H.M. BaBunoa o nentpax
MHOT000pa3usi U MPOUCXOXKACHUS KYIbTYPHBIX pacTeHuid, yueHue A.H.
Cesep1ioBa 0 yTAX U HaNpaBIEHUAX 3BoIoLNH, yueHue B.M. Bepnanckoro
— 0 buocdepe);

3aKOHBI (€AMHOO0Opa3usi MOTOMKOB IEPBOTO TMOKOJICHUS, paCIIEIUICHUS]
IIPU3HAKOB, HE3aBHUCHUMOIO HacieioBaHus npusHakoB [. Mennens;
CLICIIJIEHHOTO HACJIEI0BAHNS IIPU3HAKOB U HAPYIICHUS CLEIICHUSA reHOoB T.
Moprana; TOMOJIOTHYECKHUX PSAOB B HACIEACTBEHHON n3MeHunBoctyu H.M.
BaBunoBa; renermueckoro pasHoBecus [Dx. Xapau u B. BaitnGepra;
3apoapimieBoro cxonacta K. bapa; 6morenernueckmii 3akon . 'ekkens, O.
Mromiepa);

IIPUHLIMIIBI (YUCTOTHI FaMeT, KOMIUIEMEHTAPHOCTH);




npasmwia (MuHuMmyma FO. JInOuxa, SKOJOTHMYECKON MHUpaMHUABI YHUCEIl,
OMOMAacChl M DHEPTHUH);

runoTe3nl  (koanepatHo AWM. Omnapuna, mnepBuuHOoro OyiapoHa JIK.
Xomnneitna, mukpochep C. Dokca, pudoszuma T. Uek)

VYmMmenue peaTh IMOUCKOBBIC OHOJOrHYeCcKUe 3aaa4u, BBIABIISITh IPUYUMHHO-
CJIICACTBCHHBIC CBA3U MCKAY HCCICAYCMbIMU OMOJIOrHYEeCKUMU O6’b€KTaMI/I,
npoueccaMu M SABJICHUAMM, OCJIaTb BBIBOJAbI KW ITPOTHO3bI HA OCHOBAHWUU
IMOJIYYCHHBIX PE3YJIbTATOB,

COCTaBJIATh TI'CHOTHIIMYCCKHUE CXEMbI CKPCIIMBAHUA [JIA PpPa3HbIX THUIIOB
HaCJICAOBAaHUA IIPU3HAKOB Y OpPraHu3MOB, COCTaBJIATbL CXCMbI IICPCHOCA
BCHICCTB U SOHEPI'MKU B SKOCUCTEMAX (HCHI/I IIUTaHWA, ITUIICBBIC CeTI/I)

YMeHHe yCTaHaBIMBATh B3aMMOCBSI3U MEX]Y CTPOCHHEM U (YHKIUSMU:
OpPTaHOWJIOB, KJIETOK Pa3HBIX TKAHEW, OpraHaMu U CHUCTEMaMH OPTaHOB Y
pacTeHMi, >KUBOTHBIX M 4YEJOBEKa, MEXIy 3TalnaMd OOMEHa BEIICCTB;
dTamaMM KJIETOYHOTO ITUKJIA M JKU3HCHHBIX IUKIIOB OPTaHU3MOB; 3TallaMu
SMOPHOHAIILHOTO Pa3BUTHS;, TEHOTUNIOM U (eHOTUNOM, (EHOTUIIOM U
dakropamMu cpeapl OOWTAHHS, TPOIECCAMH JBOJIONNHU; JIBIKYIIUMHU
CHJIaMH  QHTPOIIOTEHE3a; KOMIIOHCHTaMHU PAa3JIMYHbIX OJKOCHCTEM U
MIPHUCIIOCOOJICHUSIMHA K HUIM OPTaHU3MOB

YMeHue BbIIENTh CYILECTBEHHbIE IPU3HAKHU:

CTPOEHHUSI BUPYCOB, KJIETOK MPOKAPUOT U SYKAPUOT; OJHOKIETOYHBIX WU
MHOT'OKJIETOYHBIX OpPraHU3MOB, BHUJOB, OHOr€OLIEHO30B, AKOCHUCTEM U
ouocdepsl; CTPOSHUSI OPTaHOB M CHCTEM OPraHOB PACTEHUM, YKHUBOTHBIX,
YeJI0OBEKa; MPOLECCOB KU3HEAESITENbHOCTH, MPOTEKAIOIINX B OpraHu3Max
pacTeHuid, XUBOTHBIX W YEJIOBEKa; OMOJOTMYECKHX IPOIECCOB: OOMEHa
BeIIeCTB (MeTabo13M), HH(OpMAIK ¥ IPEBPAILICHHUS SHEPTUH, OPO’KEHHUS,
aBTOTPOHOTO U TeTepoTPOPHOro THUIOB NHUTaHHS, (OTOCHUHTE3a U
XEeMOCHHTEe3a,  MWTO3a,  Meio3a, TaMeToreHesa, ASMOpHUOreHesa,
NOCTAMOPUOHANIBHOTO  Pa3BUTHUS,  Pa3sMHOXKEHUS, HHIUBHYyaTbHOTO
pa3BUTHsI OpraHu3Ma (OHTOTEHEe3a), B3aMMOJICHCTBHS T€HOB, T€TEPO3UCA;
JNeMCTBUI HCKYCCTBEHHOTO OTOOpa, CTAOMIM3UPYIOLIETo, JBUXKYIIETO U
pa3phIBAIOIIETO  €CTECTBEHHOTO  0TOOpa;  aJyIoNaTpUYeckoro U
CHUMITaTPUUYECKOT'0 BU1000pa30BaHMsI; BIMSHUS ABMXKYLIMX CHJI SBOJIIOLIUU
Ha TEeHO(OH] TMOMYJALWU; HPUCIOCOOIEHHOCTH OPraHU3MOB K Cpele
oOuTaHus, Yepel0BaHUs HalpaBJIEHUI 3BOIIOINHI; KPYTOBOPOTA BEIIECTB U
IIOTOKA YHEPTUH B SKOCHCTEMAX

CdopMupoBaHHOCTH YMEHHUSI BBIACIATH CYIIIECTBEHHBIE MPU3HAKH BHPYCOB,
KJIICTOK MPOKAPHUOT MU IJYKAPUOT, OJHOKIICTOYHBIX H MHOTOKJICTOYHBIX
OpPraHu3MOB, BU/I0B, OMOT€O1I€HO30B M 3KOCUCTEM; OCOOEHHOCTH MPOLIECCOB
oOMmeHa BCIICCTB W IMPCBpallCHUSA OHCPIrun B KIICTKEC, (1)0TOCI/IHTC3a,
TIACTUYECKOTO U SHEPTeTUYECKOro 0OMeHa, XeMOCHHTEe3a, MUTO3a, Mei03a,
OIINIOAOTBOPECHUA, PA3BUTHA U PA3MHOXKCHUA, HHAWBUAYAJIBHOT'O PAa3BUTHUA
opranm3Ma (OHTOreHe3a), OOphObI 3a CYIIECTBOBAaHUE, ECTECTBEHHOTO
oTbOpa, BHUA000pa30BaHUsS, MPHUCIOCOOJICHHOCTH OPraHU3MOB K Cpeje
oOuTaHUs, BIUSHISI KOMIIOHEHTOB KOCHUCTEM, aHTPOIIOT€HHBIX U3MEHEHUI
B DKOCHCTEMaX CBOEH MECTHOCTH, KPyrOBOPOTA BEIECTB W MPEBPAIICHUS
SHEeprum B Ouocdepe

YMeHue HCIoNb30BaTh COOTBETCTBYIOIINE ApTyMEHTHI, OHOJIOTHYECKYIO

TEPMHUHOJIOTUIO U CHUMBOJIMKY IJId AO0Ka3aTCJIbCTBa POJACTBA OpPraHU3MOB
Pa3HBIX CHUCTCMATHUYCCKHUX TPYIIII; B3aUMOCBA3HM OPIraHU3MOB H CpPCAbI




oOWTaHUs; eTUHCTBA YEIIOBEUECKHUX pac; HE0OXOJMMOCTH 3I0POBOTO 00pa3a
’KU3HU, COXPAaHCHHs pPa3HOOOpa3us BHUIOB M HKOCHCTEM KaK YCIIOBHS
COCYIIIECTBOBAHUSI IPUPO/IbI U YEIOBEUCCTBA

YMeHue  KpPUTHYECKH  OLEHUBATh HHGOpMAIMIO  OHOJIOrMYECKOTrO
COJICpXKAHUSA; HUHTEPIPETUPOBATh STUYECKHUE AaCMEKThl COBPEMEHHBIX
UCCIIC/IOBAaHU B OMOJIOTMH, METUIMHE, OMOTEXHOJOTHH; PAacCMaTPUBAThH
rio0ajibHbIE 3KOJIOrHYecKre MpoOIeMbl COBPEMEHHOCTH, (POPMHUPOBATH 110
OTHOILIEHHIO K HUM COOCTBEHHYIO TIO3HIIUIO




INEPEYEHD 9JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMBIX HA EI'D 110
BHOJIOI'NHN

Kon IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS

1 buosorus xak Hayka. JKuBble CHCTEMBI U UX U3YYECHHUE

CoBpeMeHHAst OMOJIOTHSI — KOMIUIEKCHAs HayKa. bHoNorndeckne HayKu U M3ydaemble
UMH  TpoOsieMbl. DyHIaMEHTAJIbHBIC, TMPHUKIAJHbIC M IOMCKOBBIC HAy4YHBIC
HCCIIENOBAHUSA B OMOJIOTHU.

1.1 3HaueHue OMOJIOTMH B (POPMHPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. Ilpodeccun, cBs3aHHble ¢ OWOJOrHel. 3HaYeHHE OMOJOTUU B MPAKTHYCCKON
JESATCIIBHOCTH YEJIOBEKA: MEIAMIIMHE, CEIIbCKOM XO3SMCTBE, IPOMBIIUICHHOCTH, OXPaHe
HPUPOABI

JKuBble cucTeMBl Kak mpeaMerT wu3ydeHusi Ouosiornu. CBONCTBA KUBBIX CHCTEM:
€IMHCTBO XUMHMYECKOI'O0 COCTaBa, JMCKPETHOCTb W IEJIOCTHOCTh, CIOXHOCTh H
YHOOPSAAOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CAMOOPTaHU3ALUs, CAMOBOCIIPOU3BEICHUE,
Pa3ApaKUMOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHUE.

YpOBHM OpraHu3aluy >KUBBIX CHUCTEM: MOJIEKYJAPHBIA, KIETOYHbINA, TKAHEBBIM,
OpraHU3MEHHBIN, MOMYNSIIIMOHHO-BUIOBOM, 3KOCHUCTEMHBIH (OHOTeOIEHOTUYECKHUIA),
ounochepnsiid. [Iporeccrl, TPOUCXOAIIME B KUBBIX crucTeMaxX. OCHOBHBIC MPH3HAKU
»kuBoro. JKu3Hb Kak ¢opMa CyIiecTBOBaHUS MaTePUHU

1.2

Metonel  Omonormdeckoid  Haykw. HaOmroneHue, W3MepeHHE, OIKCIICPUMEHT,
cucTeMaru3alus, MeraaHainus. [IoHATHE O 3aBUCHMMOW M HE3aBUCUMOKN IEPEMEHHOM.
[TnanupoBanue skcrepumenta. [loctanoBka u mpoBepka runore3. HyneBas rumoresa.
[TonsiTie BHIOOPKH M €€ JOCTOBEpHOCTh. Pa3zdpoc B Omosiormveckux maaHHbIX. OreHka
JIOCTOBEPHOCTH TIOJIYYCHHBIX PpPe3yJabTaToOB. I[IpHUMHBI HUCKKEHUS PpE3yIbTaTOB
skcnepuMeHTa. [IoHATHE CTaTHCTUYECKOTO TecTa

1.3

2 Knerka kak Onosiorudyeckasi CuicreMa

Knerka — cTpykTypHO-(yHKIIMOHATIbHAS €JUHULIA )KUBOTO. VICTOPHS OTKPBITHS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounast teopus (T. LlIBann, M. Ilneiinen, P.
BupxoB). OCHOBHBIE MOJI0KEHUSI COBPEMEHHOMN KJIETOUYHON TEOPUH.

MeTobl MOJNEKYISPHOW W KIETOYHOM OMOJIOTMU: MHUKPOCKOMMS, XpomaTorpadus,
35eKTpoope3, METOJ MEYEHBIX aToMOB, AU(QepeHnHnaIbHoe HEeHTPU(YTrupoBaHue,
KYJIbTUBHPOBAHUE KIIETOK

2.1

XUMHUYECKUI COCTAB KJIETKU. Makpo-, MUKPO- M YJIbTPaMUKPO3JIEMEHTHL. Boaa u €€ poJib
KaK pacTBOPHTEJNS, peareHTa, y4acTHe B CTPYKTYPHUPOBAHUN KIIETKHU, TEIUIOPETYIISAIUH.
MuHepasibHbIE BEIIECTBA KJIETKH, HX OHOJIOTHYECKas poib. PO KATHOHOB M aHUOHOB B
KJIETKE.

buonornueckue mnonumepsl. benku. AMHUHOKHCIOTHBIA cocTaB 0enkoB. CTPYKTYpHI
6enxoBoit Monekynbl. IlepBuuHas cTpykrypa Oeika, menTuiHas cBsi3b. Bropuunas,
TpeTUyHasi, dYeTBepTUYHass  CTPyKTyphl. JleHarypamus. CBoiicTBa  O€lKOB.
2.2 Knaccugukarus Oenkos. buongornueckue GyHkiumn 6emKoB.

VYrneBoapl. MoHOCaxapuapl, Iucaxapyibl, OJIMTOCAXapuIabl W Toaucaxapuabl. OOt
IUIaH CTPOEHUS M (PU3MKO-XMMUYECKHE CBOWCTBA YIiieBo10B. buonornueckue GpyHkimu
YIJIEBOJIOB.

Jlunuasl.  T'mapodunbHO-ruApodoOHBIe  cBoiicTBa.  Kiaccudukanus — JTUNHIIOB.
Tpurmunepunsl, pochommumuabl, BOCKH, cTepoupl. bruomornyeckne GyHKINU JTUITHIOB.
OOume cBoiicTBa OHMOJOTMUYECKMX MeMOpaH — TEKy4yecTb, CHOCOOHOCTh K
CaMO03aMBIKaHHUIO, TIOTYIIPOHHUIIAEMOCTb.




Hyxneunossie kucnotel. JJHK u PHK. Ctpoenue HykinenHoBbIX kucioT. HykineoTuasl.
[Tpunnun kommiemeHTapHoctu. [IpaBuimo Yapradda. Crpykrypa JIHK — nBoitHas
cnupanb. Mecronaxoxaenue u ouonornueckue ¢pynkuunu JHK. Buner PHK. @ynkuun
PHK B kietke.

Crpoenue wmosekynsl AT®. Makpospruyeckue cBs3u B Moiiekyie ATO.
buonornueckne ¢ynkiuu AT®. BoccraHoBIeHHBIE MEPEHOCUYHMKH, WX (YHKIHH B
kietke. Cexsenuponanue JIHK.

CrtpyktypHast Ouosiorus: OMOXUMHUYECKHe U Ouo(pU3NUecKrUe UCCIIEOBaHUs COCTaBa U
IPOCTPAHCTBEHHOU CTPYKTYPhI OMOMOJIEKYJT

2.3
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THIbI KIETOK: yKapuoThyeckas U nmpokapuoTuueckas. CTpyKTypHO-(pyHKIIMOHATbHbIE
00pa3oBaHUs KIETKH.

CtpoeHHe MPOKApUOTHUECKON KiIeTku. KieToyHass creHka OakTepuil W apXew.
OcoOeHHOCTH CTpOEHHUS TeTepOTpOodHOI U aBTOTPODHON MPOKAPHOTUYECKUX KIIETOK.
MecTo 1 posib MPOKAPUOT B OMOIICHO3aX.

Ctpoenue u (GYHKIIMOHUPOBAHHE JdyKapHOTHYecKoW KieTku. Ilmazmaruueckas
MemOpana (turazmasiemma). CTpykTypa IU1a3MaThdecko memOpaHbl. TpaHCIopT
BEIIECTB uepe3 IUIa3MaTHUeCKyl0 MeMOpaHy: maccuBHBIA (auddysus, obnerdyéHuas
mudQy3ns), aKTUBHBIA (MEPBUYHBIA W  BTOPUYHBI aKTUBHBIA  TPAHCIIOPT).
[TonynponumaeMoctTs MeMOpaHnbl. PaboTa HaTpuii-KalueBOTO Hacoca. DHJIOIHTO3:
MUHONKTO3, (aromuTo3. IJk3omuto3. Kierounas crenka. Ctpykrypa W (QyHKIHUA
KJIETOYHOM CTEHKU PacTeHUi, rpruooB.

Huronnaszma. [{urozons. Lutockener. JBuxenue nuroriazMel. OpraHouabl KIETKH.
OpHoMeMOpaHHbIe OpraHOUJBI KIETKU: dHAoIua3Maruueckas cetb (OIIC), ammapar
[onbpky, NTHU30COMBI, WX CTpoeHHEe W (YHKIHMHA. B3auMOCBsI3b OJHOMEMOpaHHBIX
opraHouioB KieTku. CTpoeHue TrpaHysIpHOTO peTukyiayma. CHUHTE3 pPacTBOPUMBIX
0enkoB. CuHTE3 KIETOYHbIX MeMOpaH. [ nankuii (arpanysisipHbIil) FHA0IIa3MaTHYECKUN
petuxkynym. CekperopHas ¢GyHKuus anmnapara ['onbmku. TpaHcmopT BemecTB B KIETKE.
Bakyonu pacturenbHbix KieTok. Kiterounslii cok. Typrop.

[TosryaBTOHOMHBIE OPTaHOUABI KJIETKH: MUTOXOHJPUH, TUIACTUABIL.

CrtpoeHre U pyHKIMH MUTOXOHJIpUM U miacTua. IlepBuuHble, BTOpUYHBIE U CIOXKHBIE
IIACTUBl  (DOTOCHMHTE3UPYIOUIMX  DYKApHOT.  XJIOPOIUIACTBl,  XPOMOILIACTHI,
JICKOIIJIACTHI BBICIIUX PACTEHUM.

HememOpannble opranouas! kietku CtpoeHne U GyHKIUM HeMeMOpaHHBIX OpPraHOMI0B
KJIeTku. Pubocombl. MukpodunamenTsl. MpllieuHble  KIETKH. MHUKpOTPYOOUKH.
Knerounsiii nientp. CTpoeHue M ABMKEHUE KTYTUKOB M peCHHYEK. MUKPOTPYOOUKH
uuroruiazMel. LleHTpruos.

SAnpo. O6omnouka sapa, XpOMAaTUH, KApHOIUIa3Ma, SJPBIIIKU, UX CTPOCHUE U (PYHKLUH.
SAnepHblii OenkoBblii MaTpuKc. I[IpocTpaHCTBEHHOE pAaclONOXKEHHE XPOMOCOM B
uHTepda3zHoM siape. beaku XpoMaTHHa — THCTOHBI.

Knerounsle BrimtoueHus. CpaBHUTENbHAas XapaKTEPUCTHKAa KIETOK JYKapUOT
(pacTuTeNBHOM, YKUBOTHOM, IPUOHOIT)

ACCUMMIIAIMS U JUCCUMMIIISALIUS — JIBE CTOPOHBI MeTabonu3ma. Turbl oOMeHa BelecTB:
aBTOTPOQHBIA U TreTepoTpodHBIA. YdacTue KuCIOpoJa B OOMEHHBIX Ipoleccax.
OHepreruyeckoe obecnieueHue KiaeTku: npeBpamieHne AT® B 0OMEHHBIX Mpoleccax.
depMeHTAaTUBHBIM XapaKTep peakiuil KieToyHoro wmetabonu3ma. DepMeHTHI, HX
CTpOEHHUE, CBOMCTBa M MexaHusM jaeiictBus. Kodpepmentel. OTnnunst GpepMeHTOB OT
HEOPraHMYEeCKUX  KaTalu3aTopoB.  benku-akTuBaTopel U OEJIKU-UHTHOUTOPBI.
3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX PEAKIUI OT pa3IMUHBIX (PAKTOPOB.




[IepBHUYHBIN CHHTE3 OPraHUYECKUX BEIECTB B KieTke. DoTocuHTes. Ponb xitoporactos
B niporiecce GorocunTe3a. CBeroBas u TeMHOBas (a3wl. [I[poaykTHBHOCTH (POTOCHHTE3A.
Bnusiaue pa3nuuHbIX GakTOpoB Ha CKOPOCTh (hoTOCHHTE3a. 3HaueHue (POTOCHHTE3A.
Xemocunre3. Pa3HooOpa3ue OpraHu3MOB-XEMOCHHTETHKOB: HUTPU(PUIUPYIOIIHE
OakTepuu, KeIe300aKTepUH, CEPOOAKTEPUU, BOJOPOJIHBIC OaKTepUU. 3IHAUYCHUE
XEMOCHHTE3A.

AmnaspoOnbie opranu3mbl. Buasl 6poxxenns. IIpoxyKkTsl OposkeHUs 1 X UCTIOJIb30BaHUE
YelloBEKOM. AHa’poOHble MHKPOOPraHU3Mbl KaK OOBEKTbl OHOTEXHOJOTHH H
BO30ynuTeNnu O0se3HeH.

AspoOHBIE OpraHU3MBbl. DTalbl YHEPreTUYecKoro ooMeHa. [loaroToBUTENbHBIN 3Tal.
ko3 — 6ECKUCIOPOAHOE PACUICTIIICHHE TIFOKO3BI.

buonoruueckoe okuciaeHue, WK KJIETOYHOE AbIXxaHue. Poiab MUTOXOHIPHIL B Iporieccax
OMOJI0rN4YECKOr0o OKHUCJICHUS. [Muxnnueckue peakiuu. OxucauTenpHoe
dochopuupoBanue. I[lpenmymiectBa a’poOHOro ImyTd OOMEHa BEUIECTB IEpe
aHadpOoOHBIM. DPPEKTUBHOCTH IHEPTETUIECKOTO OOMEHa

2.5

Peaknmu matpuanoro cunTe3a. [IpuHIMIT KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPHYHOTO
cuHTe3a. Peanusanus HacinecCTBEHHOM HHpOpMaIK. [ 'eHeTHUecKuii KoJ1, ero CBOMCTBA.
Tpanckpunuumsa — Marpuudbslid  cuHTe3 PHK.  Ilpunmuner  tpanckpunumwu:
KOMIUIEMEHTApHOCTh, AHTUIAPAIIIENIBHOCTh, ACUMMETPUYHOCTh. TpaHcnauus u eé
stamnel. Yuactue TpancnopTHeix PHK B OnocunTese 6enka. YcnoBus bnocunTe3a Oenka.
KoaupoBanue amuHokuciot. Pons pubocom B OnocunTese Oenka.

Opranm3anus reHoMa y TMPOKAPHUOT W DYKAPHOT. Perynsimust akTHBHOCTH TE€HOB Yy
npokapuot. ['mnoreza omepona (®. XKakoO, XK. Mano). Perymsamus oOMeHHBIX
IIPOLIECCOB B KieTKe. KileTouHbIN roMeocTas.

Bupycol — HekieTouHble (POpPMBI )KU3HH U 00IUraTHbIe mapa3utbl. CTpoeHHE MPOCTHIX U
CJIO’KHBIX BUPYCOB, PETPOBHPYCOB, OakTeprodaros.

Bupycubie 3a0oneBaHus 4enoBeka, >XUBOTHBIX, pactenui. CIINJ[, COVID-19,
COLMAIIbHBIC U MEUIIMHCKUE TIPOOIEMBI

2.6

Knerounsiii muki, ero mepuoasl u perymsanus. Matepdaza u muto3. OcobeHHOCTH
IpoIeccoB, MpoTekalommx B uHTepdaze. IloaroroBka KIETKH K JACICHHIO.
[IpecunTeTnyeckuii (MOCTMUTOTUYECKHUM), CHHTETHMUYECKHMH W TOCTCHUHTETHYECKHI
(MpeMUTOTUYECKUI ) TTepHOIbl HHTEP(DA3HI.

Marpuunsiii  cunte3 JHK — pemmmkammsa. Ilpunnuner  perumkanuu — JIHK:
KOMILIEMEHTAPHOCTb, ITOJIYyKOHCEPBATUBHBIN CUHTE3, AaHTUIIAPAJUIEIIBHOCTE. MeXaHu3m
permukanmu  JIHK. Xpomocombl. Ctpoenne xpomocoMm. Temomepsl U Tenomepasa.
XpOMOCOMHBIM HAa0Op KIETKM — KapuoTul. J[MIUIOMIHBIA M TrariouJHbIA HaOOpHI
XpOMOcoM. ['oMostornaHbIe XpOMOCOMBI. 110J10BBIE XPOMOCOMBI.

Jenenne knetkn — muto3. CTaguu MUTO3a U NMPOUCXOIALIME B HUX MPOLECCHl. THIIBI
MuTto3a. KaprnokuHe3 W UuTOKMHE3. buonornueckoe 3HaueHHe MHTO3a. Peryisius
MUTOTUYECKOTO IHUKIIA KIeTKU. [Iporpammupyemas kjaeTodHasi THOeNb — aromnTo3.
DyHKIHOHAJIbHAs TEHOMMKA

3.1

Opl" aHM3M Kak OMOJIOrMYecKas CUCTeMa

OIHOKJIETOUHbIE, KOJOHUAJIbHBIE, MHOTOKJIETOUHBIE OpPraHU3Mbl U MHOTOTKaHEBbIE
OpPraHu3MBlI.

@DopMBI pa3MHOKEHHsI OPTaHU3MOB: Oecrioyioe (BKIIIOYas BEreTaTHBHOE) M MOJIOBOE.
Bunelr  Oecnosoro  pa3MHOXKEHHS: TOYKOBaHUE, CIOPYISILMS, (QparMeHTanus,
KJIOHUPOBaHHUE.

[TonoBoe pasmuoxenue. [losmoBble KieTku, wiM ramerbl. Meno3. Craauu menosa.
[loBenenue xpomocoM B Meioze. Kpoccunrosep. buonormyeckuii cMbici Meiio3a u
MOJIOBOTO Tpolecca. Meilo3 U ero MecTo B )KU3HEHHOM IMKJIE OPTaHU3MOB.




3.2
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IIpensaponsiiieBoe passurue. ['ameroreHe3s y JKHBOTHBIX. [lonoBbIE JKene3bl.
OO0Gpa3oBaHre W pa3BUTHE TOJOBBIX KieTok. CnepmartoreHe3 m oorene3. CtpoeHue
MOJIOBBIX KJIeTOK. OIJIOA0TBOPEHHE U SMOPHUOHATIBHOE PAa3BUTHE KUBOTHBIX. CIIOCOOBI
OIJIOJJOTBOPEHMS: HapyKHOe, BHyTpeHHee. [lapTreHorenes.

WHuBHyanbHOE pa3BUTHE OpraHU3MOB (oHTOreHe3). Ctaaun sMOproreHe3a >KMBOTHBIX
(mHa mpumepe ssrymkH). [JpoGmenue. Tumbl apobneHus. OcoOeHHOCTH APOOICHUS
MJIEKOIIUTAIOLIMX. 3apOABbIIIEBbIE TUCTKU (TacTpyJILus). 3aKiIaika OpraHOB U TKaHEH 13
3apOJBIIEBbIX JIMCTKOB. B3auMHOe BiMsAHME YacTed pPa3BHUBAIOIIErOCs 3apojbllia
(oMOpuoOHanbHass MHIYKIMS). 3aKiajKa IUIaHAa CTPOEHMs >KMBOTHOIO KaK pe3ysbTar
UepapXU4yecKuX B3aUMOJEHUCTBUHA TIeHOB. BiusHue Ha >MOpUOHAIBHOE pa3BUTHE
Pa3IUUHBIX (PAKTOPOB OKPYKAIOIIEH Cpebl.

Poct u pasBurue xuBoTHbIX. IlocTamMOpuoHaneHbIil nepuon. Ilpsmoe m Hempsimoe
pasButHe. PazButue ¢ Metamop(ho30M y 6ECrI03BOHOUYHBIX U MMO3BOHOYHBIX KHBOTHBIX.
buonorudeckoe 3HaueHHE MPSIMOTO M HENPSIMOIO Pa3BUTHUS, MX PAaCHpPOCTPaHEHUE B
npupose. Tunel pocTta )KMBOTHBIX. PAaKTOPBI PETYJIALUN POCTA )KUBOTHBIX U UEJIOBEKA.
Craguy NOCTIMOPUOHANBHOTO pAa3BUTHA Yy JKUBOTHBIX M 4esoBeka. Ilepuoabl
OHTOI'€HE3a YEJIOBEKA.

PazmHoxeHue u pazButue pacteHuid. ['ametodut u cnopodut. Meiio3 B )KU3HEHHOM
nukie pacrenuii. OOpazoBaHue CIop B Ipoiiecce Meio3a. ['amerorene3 y pacteHuil.
Om1010TBOpPEHUE U PAa3BUTHE PACTUTENIbHBIX OPraHU3MOB. [|[BOMHOE OIJI0JJOTBOPEHHE Y
[IBETKOBbIX pacTeHuil. OOpazoBaHue U pa3BUTHE CEMEHHM. MeXaHU3Mbl PEryJsiLuu
OHTOI'€He3a Y paCTeHUH U HKHUBOTHBIX

Hcropust cTaHOBIIEHUS W PA3BUTHUS T€HETUKH Kak Hayku. OCHOBHbBIE T'€HETHUYECKHE
MOHATHUS U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUIEJIbHBIE T€HBI, aJIbTCPHATUBHbBIC
MPU3HAKH, JOMUHAHTHBIA U PELIECCCUBHBIN MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs
nuHUS,  THOpuabl, reHoTHn,  QeHoTun.  OCHOBHBIE  METOABI  T'CHETHKH:
THOPHIOTIOTHICCKUN, ITUTOJIOTMYECKUIH, MOJICKY/IAPHO-T€HETHYSCKUMA

Monorubpunnoe ckpeuBanue. [lepBblii 3akoH MeHaens — 3aKOH €IMHOOOpa3us
rudpuaoB nepsoro nokosieHus. Ilpasuno nomuHupoBanus. Bropoit 3akon Mennens —
3aKOH paclleIuleHus MNpu3HakoB. LluTonornyeckne OCHOBBI MOHOTHOPHIHOTO
cKpemuBaHus. [ unore3a 4uCcTOTHI raMer.

AHanmusupyromee  ckpemuBaHue.  [IpoMexyTOUHBI — XapakTep  HacJIEJOBAaHMS.
Pacmennenne npu3HakoB IpH HETIOJIHOM JIOMUHHUPOBAHUU.

JurubpunHoe ckpemuBaHue. Tpetuil 3akoH MeHzaens — 3aKOH HE3aBUCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. [uToIOrnueckrie 0OCHOBBI AUTUOPUTHOTO CKPELIUBAHUS.
CueruieHHoe HacnenoBaHue mpu3HakoB. PabGorer T. Moprana. CuereHHoe
HACJIE0BAHNE I'€HOB, HAPYIICHUE CLEIUICHUS MEXKIy NeHaMU. XPOMOCOMHas TEOpHUs
HACJIEICTBEHHOCTH.

I'eneruka nosa. XpoMOCOMHBIN MEXaHU3M OIpeAETCHHs Moia. AyTOCOMBI U TIOJIOBbIE
XpOMOCOMBI. I'OMOrameTHelii M TreTeporamMeTHbli Ion. I'eHeTndeckas CTpyKTypa
MIOJIOBBIX XpoMocoM. HacnenoBanue npu3HaKkoB, CIEIUIEHHBIX C MOJIOM.

I'enorun kak nesnoctHas cucrema. [lnerorponuss — MHOKECTBEHHOE JCHCTBUE I'EHA.
MHOXeCTBEHHBIN aJIeJIN3M. BsaumopeiictBue HeaJUIeIbHBIX T'€HOB.
KomniementapHocts. Onucras. [lonumepus

BzaumopelictBue reHoruna u cpeipl mpu GopMupoBaHuu (eHoTHna. M3MeHYMBOCTH
npu3HaKoB. KauecTBEHHbIE W KOJIMYECTBEHHbIE NpPU3HAKU. Buabl HM3MEHUYMBOCTH:
HEHACJIE/ICTBEHHAs! M HACJIEICTBEHHASI.

MoaundukanonHas u3MeHUYMBOCTb. Ponb cpenbl B (hopMHUpOBaHUM MOIM(PUKAIIMOHHOM
n3MeHYnBOCTH. Hopma peakiuu npusHaka. BapralmoHHBINM psl U BapyUalMOHHAs KpUBast
(B. Moranncen). CoiicTBa MOAU(DUKAIIMOHHON N3MEHUYHBOCTH.




T'enoTunmueckass w3MeHUYNBOCTL. (CBOMCTBA TE€HOTHUIIMYECKOM WM3MEHUYMBOCTH. BUAbI
TeHOTUIMYECKOIN N3MEHUMBOCTH: KOMOMHATHBHAS, MyTal[HOHHASI.

KomOuHaTBHAs M3MEHYMBOCTh. MeH03 M TOJIOBOW IMPOIECC — OCHOBA KOMOMHATHBHOM
U3MEHYMBOCTU. PoJb KOMOMHATHBHOW M3MEHYMBOCTH B CO3JaHUM T'€HETHUYECKOTO
pa3HOO0Opa3usl B IpeieNiax OJHOTO BUIA.

MytanoHHass M3MEHYMBOCTb. Buipl MyTanuil: reHHbIE, XPOMOCOMHBIEC, T€HOMHBIE.
CroHTaHHBIE U MHIYLIMPOBAHHBIC MyTALMU. SIepHBIE M LIUTOIIA3MATUYECKUE MYTAIIUU.
Comarnueckue 1 nosoBble MyTaiu. [ [ppuuriHbl BO3HUKHOBEHMS MyTauuil. MyTareHsl 1 ux
BIMSIHUE Ha OpPraHM3Mbl. 3aKOHOMEPHOCTHM  MYTAlIMOHHOTO  Ipoliecca. 3aKOH
TOMOJIOTUYECKUX PSAIOB B HaciencTBeHHou nsMenunBocty (H.M. BaBuiioB). Buesnepnas
M3MEHYMUBOCTh U HACIEACTBEHHOCTh
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Kapuorun yenoeka. MexayHapoaHas MporpaMma HCCIIEIOBAaHUS F'€HOMA 4YeJIOBEKA.
MeToapl  M3y4YeHHMS ~TEHETHKH  4eJOBEeKa: TIeHEaJIOrMYecKHil,  OJIM3HELOBBIi,
UUTOT€HETUYECKUM, MOMYISALIHMOHHO-CTaTUCTUUECKUMA, MOJICKYJIIPHO-TEHETUYECKHIA.
CoBpeMEHHOE  ONpEACNICHHE  TEHOTUIA:  IIOJHOTEHOMHOE  CEKBEHUPOBAaHME,
F€HOTUIIMPOBAaHWE, B TOM uucie ¢ nomouipto [II[P-ananusa. HacnencrsenHsie
3a0oneBaHusl 4eloBeKa. ['€HHbIE M XPOMOCOMHBbIE OOJE€3HU UenoBeKa. bone3Hu c
HACJICJICTBEHHOM TPEIPACIIONIOKEHHOCTRI0. 3HAYCHHE MEAUIMHCKOW TEHETHUKU B
MPEJOTBPALICHUN U JICYEHUU TeHETUYEeCKUX 3a00eBaHmii yenoBeka. CTBOJIOBBIC KIETKU

JomecTukauuss U cenekuus. 3apoKICHUE CeJIeKUMM W JoMecTukauuu. Yuenue H.U.
BaBunoBa 0 1eHTpax MPOUCXOXKICHUS U MHOrooOpasusl KyJIbTYpHBIX pacTeHui. Poib
CEJIEKIIMU B CO3/IaHUU COPTOB PACTEHUI U OPOJ1 )KUBOTHBIX. COpT, MOpOJa, IITaMM. 3aKOH
TOMOJIOTUYECKUX PSAAOB B HaciencTBeHHOM n3meHunBoctr H.M. BaBunoBa, ero 3HaueHue
JUISL CENIEKITMOHHOM padoThI.

Metonpl  cenekIMOHHOM  paboThl.  MckyccTBeHHBII — OoTOOp:  MaccoBbli U
WHAUBUAYaIIbHBIN. DTanbsl KOMOMHAIIMOHHOM cenekuuu. VcnbiTanue mpou3BoauTeNen
1o moToMcTBY. OTOOp MO TEHOTHITY C TIOMOIIBIO OLIEHKH (DEHOTHUIIA TOTOMCTBA M OTOOP
10 TeHOTUNy ¢ nomoibio aHanuza JJHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CENEKIIMOHHOW palOoThl. PamuaniioHHBIN u
XUMHUYECKHM MyTareHe3 Kak UCTOYHUK MYTalMi y KyIbTYpHBIX (DOPM OpPraHuU3MOB.
Hcnonp30BaHne F€HOMHOTO PENAaKTUPOBaHUS M MEeTOJI0B pexkoMOnHaHTHBIX JIHK s
MIOJIyYEHHS UCXOAHOTO MaTepralia sl CEJIECKLUH.

[lonmyyenue momumionaoB.  BHyTrpuBMmoBas  rubOpummzaius.  Bim3koponcTBeHHOE
CKpellMBaHue, M1 HHOpUIMHT. HepoicTBEHHOE CKpellBaHue, Wik ayTOpuauHr. ['ereposuc
U ero mpuuuHbl Vcnonb3oBaHuWe TeTepo3uca B cenekiu. OTnanéHHas THOpHIN3aIivs.
[Tpeononenne Oecrnoays MEXBHIOBBIX THOPHIOB. JIOCTMXKEHUs CENEKIMU PACTeHUH U
YKUBOTHBIX

3.7

4.1

OOBeKThI, HCIONB3YeMble B OMOTEXHOJOTHH, — KJIETOYHBIE M TKAHEBBIE KYJIbTYPHI,
MUKPOOPTaHU3MBI, UX XapaKTepuCcTUKa. TpaguiiioHHas OMOTEXHOJIOTHS: XJIeOoneueHne,
MOJy4eHHEe KHUCIOMOJOYHBIX MPOIYKTOB, BHUHOAETHE. MUKPOOHONIOTUYECKHI CHUHTES.
OOBEKTH MUKPOOMOJIOTHUECKUX TEXHOJIOTUU. [Ipom3BoACTBO Oenka, aMUHOKHCIOT H
BUTaMUHOB. VCKyCcCTBEHHOE  OIUIOAOTBOpEHHE. PEKOHCTpYKIMS — SMIIEKIETOK |
KJIOHUPOBAHHUE KUBOTHBIX. MeTO/T TPAHCIITIAaHTAIIMH SIJIEP KIIETOK.

XpoMocOMHasl ¥ TeHHasi HHXeHepusi. ICKyCcCTBEHHBIN CUHTE3 reHa U KOHCTPYUPOBaHUE
pekomOuHanTHbIX JIHK. JlocTmkeHWsi W TEPCHEKTHBBI XPOMOCOMHOW W TEHHOM
WHXeHepuu. MenuimHckue OuoTexHonoruu. Mcnoap30BaHue CTBOJIOBBIX KIIETOK

CucremMa u MHOFOO6pa3I/IC OpraHnu4eCKoro Mmupa

Buonornyeckoe paznooOpaszue opraHuzMoB. CoBpeMeHHas cHCTEMa OPraHHYeCcKOro
mupa. [IpuHnune kaaccupukanuu opraHu3MoB. OCHOBHBIE CHCTEMAaTHYECKHE TPYIITbI
OpraHU3MOB.




Oco0OeHHOCTH CTPOCHHS U JKU3HENEATEIIbHOCTH OJIHOKJIETOYHBIX OPTaHU3MOB.
baktepuun, apxeu, OJHOKJIETOUHbIE TPHUOBI, OIAHOKIETOYHBIE BOJAOPOCIH, Ipyrue
npotuctbl. KosloHHabHBIE OpraHu3Mbl. JIBHKEHHE OJHOKJIETOYHBIX OPraHU3MOB:
am&OouaHoe, JKI'YTHKOBOE, PECHUYHOE. 3alluTa y OJHOKJIETOYHBIX OpPraHHU3MOB.
PaznipaxxuMocTh y OHOKIIETOYHBIX OPraHu3MOB. TakCUChl

4.2

MHOrokneToynsle pacreHus. B3auMocBsa3b 4YacTeld MHOTOKJIETOYHOI'O OpraHu3ma.
TkaHu, OpraHbl U CHUCTEMBl OPraHOB MHOTOKJIETOYHOrO opranusma. OpraHumsm Kak
enuHoe 1enoe. TkaHu pacreHWil. TUIBI pacTUTENBHBIX TKaHEW: oOpazoBaTeibHasd,
HOKPOBHAs, IPOBOAILAs, OCHOBHAsI, MeXaHHuecKasi. OCOOEHHOCTH CTPOEHUs, PyHKIMIA
U PACIOJIOKECHUS TKAaHEH B OpraHax pacTeHUM

4.3
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BereraruBHple M TreHepaTUBHbIE OpraHbl pacTeHHi. DyHKIMM OpPraHOB M CHUCTEM
opranoB. Kapkac pacrenuil. [[BH>keHHE MHOIOKJIETOYHBIX PACTEHHI: TPOMU3MBI U
Hactuu. [lornomenue Boabl, yIIeKUCIOro ra3a 1 MMHEPAIBHBIX BEIECTB PACTCHUSIMM.
Hpixanue pactenuil. [uddy3us razoB depe3 MOBEPXHOCTb KIETKU. TpaHCIOPTHBIC
CHUCTEMBbI pacTeHuU. Bpiienenue y pacteHuil. 3ammra y MHOTOKJIETOYHBIX PacTECHUM.
Kyrukyna. Cpencrsa nacCUBHOM U XMMHUYECKOM 3aIUThl. OUTOHLUBL.
PazgpaxxumocTe M peryssinuss 'y OpPraHu3MoB. Pa3ipaXumMocTb W peryinsauus y
MHOT'OKJIETOYHBIX pacTeHHil. POCTOBbBIE BelIECTBA U UX 3HAUEHUE

MHOroKjJIeTOUYHbIe KHBOTHBIE. B3aMMOCBSA3b YacTeld MHOI'OKJIETOYHOI'O OopraHu3ma.
TKaHI/I, opraibl U CHUCTCMblI OPraHOB MHOTI'OKJICTOYHOI'O OpraHu3Ma. OpFaHI/I3M KakK
CANHOC L ECJI0C. T'omeocras. TkaHuW >KUBOTHBIX M 4UeJOBeKa. THIBI >KUBOTHBIX TKaHEH:
SIUTCIHATIbHAA, COCOAMHUTCIIbHAA, MbIIICYHAA, HCPBHAasd. Ocobennoctu CTpOCHUA,
q)YHKI_II/Iﬁ H PACIIOIIOKCHUA TKaHEH B OpraHax KUBOTHBIX U YCJIOBCKaA

Opranbl ¥4 CUCTEMbI OPTaHOB KUBOTHBIX. DYHKIIMN OPraHOB U cUCTEM opraHoB. Omnopa
Tena oOpraHu3MoB. CKelleTbl OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX JKHBOTHBIX.
HapyxHbiii u BHyTpeHHUI ckeneT. CTpOeHUE U TUIIBI COEIMHEHUST KOCTEH.

JIBrKeHME MHOTOKJIETOUHBIX KMBOTHBIX. IIuTanue »uBoTHbIX. [InTaHNE TO3BOHOYHBIX
JKUBOTHBIX. [Ipixanue xuBOTHBIX. KoxHoe npixanue. XKabepHoe u TEroyHoe AbIXaHue.
JIpIxaHue NO3BOHOYHBIX >KMBOTHBIX. DBOJIOLMOHHOE YCIOKHEHUE CTPOEHUS JIETKUX
ITO3BOHOYHBIX XMBOTHBIX. JlpIXaTelbHAs CUCTEMA 4YelIOBEKa. MexXaHu3M BEHTHIISILUU
JNETKUX Y NTUL U MIIEKONUTAKOMUX. TpaHCIOPT BELIECTB y OPraHU3MOB. TpaHCIOpT
BEILIECTB Yy JKUBOTHBIX. KpoBeHOCHas cucreMa u e€ opranbl. KpoBeHOCHas cucrema
MO3BOHOYHBIX JKMBOTHBIX. Kpyrum KpoBooOpaleHus. DBOJIOLUOHHBIE YCIOXKHEHUS
CTPOEHHUsI KPOBEHOCHOM CUCTEMBI II03BOHOYHBIX )KMBOTHBIX. Bhl/IeIeHNE y OpraHU3MOB.
Beinenenue y xuBoTHbIX. CokparturenbHble Bakyoiau. Opranel BblaenacHus. CBsi3b
IIOJIOCTH TeJla C KPOBEHOCHOM M BBIICIUTEIBHOM CHCTEeMaMH. Brelienenue y
MIO3BOHOYHBIX JKMBOTHBIX. 3alllUTa y MHOTOKJIETOYHBIX >KMBOTHBIX. IIOKpOBBI M mX
IIPOU3BOHBIE.

Pa3apakuMoOCTe M peryisiivs y OpraHu3MOB. Pa3ipaXuMoCTb y OJHOKIIETOYHBIX
opranu3moB. Takcucel. Pa3apaknMoCTe M peryssiiius y MHOTOKJIETOYHBIX PACTEHMI.
Pocrossble BemiecTBa U UX 3HaYCHUE.

Hepsnast cuctema u peduieKTopHasi peryJisiius y MHOTOKJIETOYHBIX )KUBOTHBIX. HepBHas
cuUcTeMa U €€ OTHAEesbl. DBOJIIOLMOHHOE YCIOKHEHUE CTPOCHMSI HEPBHOM CHCTEMBI Y
JKABOTHBIX.

Pa3paboTka anroputMoB u nporpamm ist 3¢p¢HeKTUBHON (PYHKIIMOHAIBHOW aHHOTAIH
F€HOMOB, TPAHCKPUIITOMOB, MPOTEOMOB, METa00JIOMOB MUKPOOPIaHU3MOB, PacTEHHI,
JKUBOTHBIX U YEIOBEKA

OpI‘aHI/IBM YCJIIOBCKA 1 €0 310POBLE
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5.3

Opranel U cucTeMbl OpraHoB dYenoBeka. OTIEnbl TOJOBHOTO MO3ra MO3BOHOYHBIX
XKUBOTHBIX. Pednekc m pednexkropHas ayra. besycioBHbIE W yCIIOBHBIE PEQIICKCHI.
['ymopanbHasi peryisius U dHAOKPUHHAS CHUCTEMa >KMBOTHBIX W 4YeloBeKka. JKeme3s
SHJIOKPUHHOUN CUCTEMBI U UX TOPMOHBI. JlelicTBE ropMOHOB. B3auMOCBsI3b HEPBHOU U
SHIOKpUHHOU cucTeM. [ mmortanamo-runodusapas cucrema. Peduiekc u peduekropuas
nyra. bezycinoBHbie U ycI0BHbIE pedIeKChI

3ammura opraHu3mMa oOT OojnesHei. MMmyHHas cucrema dyenoBeka. KieTouHbli u
TYMOPQJIBHBIA ~ UMMYHUTET. Bpoxn&HHBINA, NPUOOPETEHHBIM  cHelUpUUSCKHUA
UMMYHUTET. Teopus KiIoHaIbHO-cenekTuBHOr0 uMmMyHuTeTa (I1.Dpaux, @.M.bepHer,
C.Tonerasa). BocniasiutenbHble OTBETHl OPraHU3MOB. Poiib BpOXKIEHHOTO HMMYHHUTETA
B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHUN

KpoBenocHas cuctema u e€ opransl. Cep/ie, KpOBEHOCHBIE cOCYIIbI M KpoBb. Kpyru
KpoBooOparenus. Pabora cepana u e€ perymsauus

5.4

Ipixanue denoBeka. J(ud¢ys3us razoB uepe3 MOBEPXHOCTh KIETKU. JlpIxaTenbHas
cucTema yesoBeka. JlpIxarenabHas MOBEPXHOCTb. Perymsanus asixanus. [lpIxaTeinpHble
00BEMBI

5.5

5.6

[TumeBaputenbHass cucrema 4enoBeka. OtTnaensl NUIIEBAPUTENBHOIO  TPaKTa.
IInmeBapuTenbHbIC JKeae3bl. BHYTPUIIOI0CTHOE U BHYTPUKIETOYHOE MUILEBAPEHUE
[ToxkpoBbl u wux mnpousBoaHble. Opranbl BbiaenaeHus. Ilouku. Ctpoenue u

dyHkmonupoBanue HedpoHa. OuibTpanys, cekpenus U oOpaTHOE BCAChIBAHHE Kak
MeXaHU3MBbI pabOThI OpraHoB BhAEIeHH. OOpa3oBaHNEe MOYH y YeTIOBEKa

5.7

6.1

JIBm>keHue yeloBeka: MbliieyHasi cuctema. CKeJleTHbIE MBIl U UX padoTa. CTpoeHue
Y TUIIbl COEIMHEHUS KOCTEN

Teopnﬂ 3BOJIIONMHU. Pa3BuTHE )XHU3HU Ha 3emie

OpomonnonHas teopuss Y. [apBuna. IlpeanochulkM BO3HUKHOBEHHS JapBHHU3MA.
JKu3Hb n HaydHas nearenbHOCTh Y. JlapBuHa.

JBwxymme cuiabsl 3Boiound BuaoB mo Y. JlapBuHy (BbICOKass HHTEHCHUBHOCTb
Pa3MHOXXEHHS OPTaHU3MOB, HACJIEICTBEHHAS HF3MEHYHBOCTH, 00pH0a 3a CyIIeCTBOBAHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Od¢opmnenne cunteTnueckoil Teopun osBomonuu (CTI). HeltpansHas Teopus
sBostoH. CoBpeMeHHask HBOIOLIMOHHAs OMOI0THs. 3HaUeHUeE 3BOTIOLIMOHHOM TeopuH
B ()OPMHUPOBAHNHU €CTECTBEHHO-HAYYHON KapTUHBI MHUpa

6.2

[Tonmymsitust Kak 3JeMeHTapHas eAuHULA 3BONOIMU. COBpEMEHHbIE METO/bl OLEHKU
TeHETUYECKOr0 pa3HooOpasust M CTPYKTypbl mnonyisuuid. M3meHenue reHodonzaa
HNOMYJSAUM KakK 3JIEMEHTAapHOE DBOJIIOLIMOHHOE SBJIEHHE. 3aKOH TI'€HETHYECKOIro
pasHoBecus [x. Xapau, B. BaituGepra.

OneMeHTapHble (akTOpbl (JIBUXKYIIME CHJIBI) 3BOJIONMHU. MYyTalMOHHBIM Ipolecc.
KombOunatuBHass u3MeH4YMBOCTh. Jlpeil) TeHOB — ciydaiiHble HEHalpaBleHHbIE
U3MEHEHMs YacToT ajuiesielt B nony siusx. Dddext ocHoBarens. Murparuu. M3omsamus
MOMYJISIIMM: reorpaduueckas (IpOCTpaHCTBEHHAs ), Onosornyeckas (penpoayKTUBHAS).
EcrectBeHHblil 0TOOp — Hampaistomuid ¢akrop 3Bomonund. @opMbel ecTECTBEHHOTO
oTOopa: IBMXKYUIUM, CTaOMIM3UPYIOMIMM, pa3pbiBatomni (AU3pynTUBHBIN). [lomoBoi
oTOop.

[Tprcnioco0IeHHOCTh OPraHU3MOB Kak pe3yjabTaT MHUKPO3BOIIONUH. BO3HHKHOBEHUE
npucnocoOieHnit 'y opranuzmMoB. Apomop¢do3sl M uauoagantanuu. [Ipumepsl
npucnoco01eHnit y opranu3MoB. OTHOCUTEIBHOCTh MIPUCIIOCOOIEHHOCTH OPTaHU3MOB.
Bun, ero xpurepuu u crpyktypa. BugooOpasoBanue kak pe3ylbTaT MUKPOIBOJIOLUH.
W3omsius — kiroueBoit ¢paktop BugoodpazoBanus. [1yTu u crnocoOsl BU000pa3oBaHus:
aJJIONATPUIECKOE (reorpaguueckoe), CUMIATPUUYECKOE (9KOJIOTHUECKOE),




6.3

«MTHOBEHHOE» (TOJIMIUTIONIN3ANNS, THOpUAN3aus). [MUTenTsHOCTh JBONIOIMOHHBIX
TIPOIIECCOB.

Mexaau3mbl HopMHPOBAHKS OMOIOTUYECKOTO pa3HOOOpa3usl.

Ponb  3BOJNIOIIMOHHON OWONOTMHM B pa3pa0dOTKE HAYYHBIX METOJIOB COXpaHCHUs
O6uopazHooOpazus. MUKPOIBOJIONMS W KOIBOJIOIUS MApa3sUTOB M HX XO35EB.
Mexanu3mbl HOPMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CITOCOOBI O0PBHOBI ¢ HEH

Mertonbl u3yueHuss MakposBojrouuH. llameoHTonmormueckue MeToAbl MU3Y4EHUs
sBomron. Ilepexoanbie (GopMbl U PUIOTEHETUYECKUE PSAIBI OPTAHU3MOB.
buoreorpaguueckue Mmetonsl u3zyueHust 3Bomouuu. CpaBHeHue ¢uiopbl U (payHbI
MaTepUKOB U OCTpPOBOB. buoreorpaduueckue obmactu 3emiu. Bunpbl-sHAEMUKH H
PEJTUKTHIL.

DOMOPHOIOTUYECKHE U CPABHUTEITHLHO-MOP(OTOTHIECKHE METO bl U3YUCHHS SBOTIOIUH.
['eHeTHUeCKMEe MEXaHU3Mbl 3BOJIIOLMU OHTOI€HE3a U MOSBJIECHUS 3BOJIIOLIMOHHBIX
HOBIIECTB. | OMOJOTrMYHBIE W aHAJOTHYHLIC OpTraHbI. PYI[I/IMGHTapHLIC opraHbl U
aTaBU3Mbl. MOJIEKYJIIPHO-TEHETHYECKHE, OMOXUMHUUYECKHE U MaTeMaTHYECKUE METOIbI
HN3YUCHUA DSBOJIIOLWH. I'omosiornuHbBIe TEHEL. COBpeMeHHI)IG MCTOJbI IMOCTPOCHUA
(MIIOreHeTUYECKHX 1EPEBBEB.

XpOMOCOMHBIe MyTalluy U 3BOJIIOIHUA T'CHOMOB.

OOume 3akoHOMepHOCTH (IpaBuia) 3BomouuMd. HeoOpaTUMOCTh  IBOJIOLUM.
AnanTuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB 3BOIIOLUU

6.4

HayuHble rumore3bl NPOUCXOKICHUS XKU3HU Ha 3emie. AOUOreHe3 M IMaHCIEpPMMS.
JloHay4yHble TpeACTaBIECHUS O 3apOKICHUM KHU3HM (KpeauuoHusMm). I'mmnotesa
MOCTOSIHHOTO CaMO3apOKJICHHS KU3HU U €€ ompoBepkeHue onbitamu . Peam, JI.
Cnannanuanuy, JI. Ilacrepa. [Iporcxoxxaenue sKxu3Hu U acTpOOUOIIOTHSL.

OcHoBHbIE J3Tanbl HeopraHudeckod osBomouuu. Ilnanerapnas (reosnoruueckas)
9BOJIIOLUSA. XUMHUYECKasi 3BOMIONMS. AGHOIeHHBIH CHHTE3 OPraHMYeCKHX BELIECTB U3
Heoprannueckux. Omnbir C. Mumiepa u I'. IOpu. OOpa3oBanue mNOJIUMEpPOB U3
moHomepoB. KoarepBatHas runoreza A.J. OnapuHa, runores3a nepBUYHOro OyJIbOHA
Jx. XonpaeitHa, renernueckas runotesa I'. Ménnepa. Puboszumsr (T. Yek) u runoresa
«vupa PHK» V. I'unGepra. ®opmupoBanrne MeMOpaH 1 BO3HUKHOBEHHE MPOTOKJIETKH.
Uctopus 3emnu u Metonsl €€ wu3ydyeHHs. VIckomaemble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronasl. OTHOcUTENbHAasE W AOCOJIOTHAs T'€OXPOHOJIOTHSL.
I'eoxpoHOIOrMUecKas MKaja: 30Hbl, 3pbl, IEPUOBI, JTOXH.

HavanbHble 3Tanbsl OpraHun4eckoi 3Boonuu. I1osBiaeHne u 3BOIIONUS NIEPBBIX KIETOK.
Opomtonusi  Metabonusma. Bo3HuMKHOBeHHE mepBbIX dKocucteM. CoBpeMeHHbIE
MHUKpOOHbIE OMOIIEHKH KakK aHaJor MepBbIX Ha 3emiie cooduiectB. CTPOMATONMTHI.
IIpokapuOTHI U DYKApUOTHI.

[TpoucxoxaeHne s3ykapuoT (CUMOHOreHe3). DBOIOIMOHHOE TPOUCXOKICHUE BUPYCOB.
IIponcxoxaeHNE MHOTIOKJIETOYHBIX OPTaHU3MOB. BO3HMKHOBEHME OCHOBHBIX TPYIII
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHoOBHBIE 3Talbl HBOJIIOLMU BhICIIUX pacTeHUid. OCHOBHBIE apoMOp(}O3bl paCTEHHH.
Beixon pacrenuii Ha cymy. IlosiBaeHue CliOpoOBBIX PaCTEHUI U 3aBOEBAHUE UMU CYIIH.
CemeHnnble pacteHus. [IponcxoxaeHue NBETKOBBIX PACTCHHUIA.

OCHOBHBIE 3Tallbl HBOJIOIMU KUBOTHOrO Mupa. OCHOBHBIE apoMOpP(}O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBJIEHHE COBPEMEHHBIX THMOB. [lepBbie
XopAoBble XUBOTHbIE. JKM3HB B BOjAE. DBOJIOLHKSA MO3BOHOYHBIX. [IpoucxokneHue
ampubuit u pentwimit. [Ipoucxoxaenue wmiekonurTarommx W OTul. [IpuHnun
KJIr04eBoro apomopdosza. OcBoeHne 0eCrio3BOHOYHBIMHU M TTO3BOHOYHBIMH KUBOTHBIMU

CYIIH.
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Pa3Butne xu3HM Ha 3emile MO 3paM U NEPUOAAM: apXeW, MPOTEpO30H, Malle030H,
Me3030M, KaitH030#. OOmmas XapakTepUCTHUKa KJIMMAaTa U T'E€OJOTHMUYECKHX IPOIECCOB.
[TosiBneHne M pacuBeT XapaKTEpHBIX OPraHM3MOB. YTJI€0Opa3oBaHUE: €r0 YCIOBHUS U
BJIMSTHUE HA ra30BbIi COCTaB aTMOC(EpHI.

MaccoBsie BBIMUPAHUA — 3KOJOTMYCCKHUEC KPU3HCHI MTPOILIOTO. HpI/I‘-II/IHBI n CICACTBUA
MaccoBbIX BIMUpaHUi. COBpEMEHHBIN 3KOJIOTHYECKUI KPU3UC, €T0 0COOCHHOCTH

Pasmenst w 3amaum  aHTpomosiormd. Metonsl  anTponosiornd.  CraHOBIIEHHE
IIPEJICTaBICHUN O POUCXO0KIEHUH uenoBeka. COBpEMEHHbIE HAYUHBIE TEOPHUH.
CxonmcTBo 4yenoBeka € KMBOTHBIMHM. (CHCTEMAaTHYeCKOE€ IIOJIOKEHHE YeJIOBEKa.
CBUIETENHCTBA CXO/ICTBA YEIOBEKA C KUBOTHBIMHU: CPAaBHUTEIBHO-MOP(OIOrHYECKHE,
sMOpHoIoruyeckue, GU3noIoro-oMoXuMnIecKue, nopegeHueckue. OTIn4ms 4eaoBeKa
OT JKUBOTHBIX. [IpAMOXO0KI€HNE U KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3Butune
TOJIOBHOT'O MO3Ta ¥ BTOPOI CUTHAJIBHON CHCTEMBI.

HBwxymme cunbl  ((akTopsl) aHTPOIOreHe3a: OMOJIOTUYECKHE, COIMAJIbHBIE.
CooTHoleHre OMOJIOTMYECKUX U COLMANIBHBIX (DPAKTOPOB B AHTPOIIOICHE3E.

OCHOBHBIE CTaJUU AHTPONOreHe3a. ABCTPAJIONUTEKU — JBYHOTHME IPEAKHU JIIOJEH.
YenoBek yMmenbli, IEPBbIE U3TOTOBJICHUS OpYIUM Tpyna. YenoBeK NPAMOXOASILUN U
MIEPBBIA BBIXOJ JIFOJICH 3a mpenenbl Adpuku. YenoBek reipaenbOeprckuii — oOmuit
IPEIOK  HEAHJEPTAIbCKOTO  YEJIOBEKa M 4eloBeKa  pasyMmHoro. Yenosek
HEAaHJEPTAIbCKUM KakK BHJ JIIOJEH XOJOJHOTO Kiaumara. YenoBeK pa3yMHBIN
COBPEMEHHOI'0 THUIIA, JCHHCOBCKMM 4YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a IPEIeIaMU
Adpuxkn.

OBOJIIOLIMS COBPEMEHHOI'0 4esloBeKa. EcTecTBeHHbI 0TOOp B MOMYJALUAX YEJIOBEKA.
Myranuonuslii npornecc W noiauMopdusm. [lomynsmuoHHbIe BOJHBI, ApEi( TEHOB,
MUrpanus u «3PpQPeKT 0CHOBaTENA» B HOMYJIALUSAX COBPEMEHHOI'O YeJIOBEKa.
UYenoseueckue pacsl. [lonstue o pace. bonbiine pacsl: eBporieoniHas (eBpa3uiickas),
aBCTpaJIO-HErpouHast (3KBAaTOpHAIbHAsI), MOHIOJIOMJHAs (A3MATCKO-aMEPUKAHCKas).
Bpemss u mytu pacceilieHHsl 4elIoBEeKa IO IUIaHeTe. EAMHCTBO 4Yel0BEYECKHX pac.
Hayunas HecocTosITeIbHOCTh pacusMa. IIpucnocoOneHHOCTh yelloBeka K pa3HbIM
YCIIOBUSIM OKpYy»Karoleil cpenpl. BnusHue reorpaduueckoil cpenpl u apeiida reHoB Ha
MOpPGOJIOTHIO U (PU3UOJIOTHIO YeJIOBEeKa

DKOCHUCTEMBI U Mpucymue MM 3aKOHOMEPHOCTHU

Pa3nens! u 3agaun sxostorun. CBsI3b 3KOJIOTUU C IPYTMMH HayKaMHU.

MeTtonbl 3xonoruu. Ilonesrie HabMOEHNSA. DKCIEPUMEHTHI B 3KOJIOTHU: IPUPOJIHBIE U
nabopaTtopHbele. MozenupoBaHue B 3KOJIOIMH. MOHHUTOPHUHI OKpPY)KaIOLIEH Cpemsl:
JIOKaJIbHBIN, PETHOHAIBHBIN U TI100aIbHBIN

Okonoruyeckre (akToppl M 3aKOHOMEpPHOCTH uX JeictBus. Kiaccuduxanus
IKOJIOTMYECKUX (DaKTOpOB: abuoTHueckue, OMOTHYECKHE, aHTpomnoreHHsle. OOmue
3aKOHOMEPHOCTH JAEUCTBHs 3Kojorudeckux ¢aktopoB. IIpaBuno muaumyma (K.
[Mnpenrens, ). JInbux). TonepaHTHOCTh. OBPUOMOHTHBIE M CTEHOOMOHTHBIE
OpraHU3MBl.

AbGuotnueckue (akropsl. CBeT Kak dKojoruueckuid Qaxrtop. JlelcTBue pa3HbIX
YYaCTKOB COJIHEYHOI'O CIIEKTPAa Ha OPraHMU3MBbl. DKOJOIMYECKHE TPYIIbl pacTEHUN U
YKUBOTHBIX 110 OTHOILLIEHUIO K cBeTy. CUTHaJIbHAs POJIb cBeTa. POTONEPUOAU3M.
Temmeparypa kak skojoruuyeckuil ¢axrop. JleficTBue TemmnepaTypbl Ha OpPraHU3MBI.
[TolknIOTEpMHBIE U TOMOMOTEPMHBIE OpPTaHU3MBbL. DBPUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBl.

Brnaxnocts kak sxonoruueckuit akrop. IlpucnocoOnenus pacteHuil K noaaepKaHuio
BoJHOro Oananca. Knaccugukanus pacteHuil o OTHOIIEHUIO K Bojie. [IpucnocoGienust
YKUBOTHBIX K M3MEHEHUIO BOJTHOTO PEXHUMA.




Cpenpl 00MTaHUSI OPTaHW3MOB: BOJHAs, HA3€MHO-BO3/AYIIHAs, TTOYBEHHAs, TTTyOMHHAS
MOJNIOYBCHHAsI, BHYTpHOpPTaHU3MeHHas. DU3HKO-XUMHUYECKHE OCOOCHHOCTH Cpel
oOutanus opranu3zMoB. [IpucnocoOieHns OpraHu3MoB K KU3HHU B pa3HbIX cpeiax.
buonorndeckue putrmbl. BHemHune u BHyTpeHHUE pUTMBL. CyTOYHBIE W TOJUYHBIC
put™mel. [Iprcnoco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUN JKU3HU.
XKuznennsie popmbl opranu3MoB. [loHsTHe 0 )xu3HEeHHOH (opme. Ku3HeHHbIe (HOPMBI
pacTeHMii: AepeBbs, KyCTapHUKH, KYCTAPHUYKH, MHOTOJICTHHE TPAaBbl, OIHOJICTHHE
TpaBbl. JKu3HEHHBIE (OPMBI KUBOTHBIX: THUIAPOOHMOHTBI, TCOOMOHTHI, a3POOUOHTHI.
OcobeHHOCTH CTpOeHUs 1 00pa3a KU3HU.

buotnyeckne Qakropbl. Buumbl OMOTHYECKMX B3aUMOJCHCTBUN: KOHKYPECHIIHSA,
XHUIIHUYECTBO, cUMOM03 u ero Qopmel. IlapazutusMm, Kkoomepamusi, MyTyau3M,
KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaXJICOHNYeCTBO). HeTpoduueckue B3anMoieicTBUs
(Tomuueckue, popuueckue, Gpabpudeckue). 3HaYeHUE OMOTHYECKUX B3aWMOJCHCTBUN
JUI CyIIECTBOBAHHsI OPraHU3MOB B cpeie oOutaHus. [IpUHIMI KOHKYPEHTHOTO
UCKITIOUCHHS

7.3
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OKOJIOTUYECKHE XapaKTepUCTUKU mnonyiasaiuu. [lomymsimust kak —Ouosiornueckas
cucrema. Poib HEOAHOPOIHOCTH cpefbl, (U3NYECKUX OapbepoB M OCOOCHHOCTEH
Ouonornu BHUIOB B (OPMUPOBAHMM MPOCTPAHCTBEHHON CTPYKTYPHI IOMYJISIIHA.
OcHoOBHBIE ITOKA3aTEeNN MONYJISLUUU: YUCIEHHOCTD, INIOTHOCTh, BO3PAcTHAs U I10JIOBas
CTPYKTYpa, pOKJ1a€MOCTb, IPUPOCT, TEMII pOCTA, CMEPTHOCTb, MUTPALIUS.
OKojoru4eckas CTpyKTypa nomyssinuu. OLneHKka YUCIEeHHOCTH Monysauuu. JJunamuka
NOMYJSIIMM U €€ peryisuusa. buornueckuil moreHuan nomnyasiuud. MoaenupoBaHue
JUHAMHUKU nomysssuuy. Kpusble pocTa YMCIEHHOCTH nonyisuuu. KpuBble BEDKUBaHHUS.
Perynsuus uncineHHOCTH MOMYISILUI: Poib (PAKTOPOB, 3aBUCALINX U HE 3aBUCSILUX OT
IUIOTHOCTU. DKOJIOTUYECKUE cTpaTeruu BuaoB (I- u K-crparerun).

[Tonstne 00 »KoNMOTHMYECKOW Humie Buaa. MecrooOuTtanue. MHOTOMEpHast MOZIETb
skojornueckor Humm Jx.M. XartumHcona. Pa3mepbl 3KOJIOrMYECKOM  HHUIIM.
[ToreHunanbHas U pean30BaHHas HUILU.

Bun kak cucrema momyssinuid. Apeansl BUAOB. BUIBI M MX JKW3HEHHBIE CTPATETHU.
3aKOHOMEPHOCTH TIOBEJCHMSI W MUTpalil >KUBOTHBIX. buonoruueckue HWHBa3UU
qy>KEPOJHBIX BUJIOB

CoobmecTBa opranu3mMoB. buoreHo3 u ero crpykrypa. CBsi3u MeXAy OpraHU3MaMH B
OuoneHo3e. JxocucreMa Kak oTKpbiTas cucreMa (A.J[x. Tencnn). OyHKIIMOHATIbHBIE
OJIOKM OpraHu3MOB B OKOCHUCTEME: MpPOAYLEHTbI, KOHCYMEHTBI, PEIyLEHTHI.
Tpoduueckue ypoBHu. Tpopuueckue nenu u cetu. AOMOTHUECKHE OJIOKU IKOCHCTEM.
ITouBb! 1 UIBI B 9KOCHCTEMax. KpyroBopoT BEIIECTB U IOTOK YHEPTUH B SKOCUCTEME.
OcHOBHBIE TIOKa3aTeNu »JKOCUCTeMbl. buomacca u mpoayKuusa. ODKOJIOIMYECKHe
NUpPaMU/Ibl YUCell, 0MOMAacChl U SHEPIUH.

HanpaBnennble 3akoHOMEpHBIE CMEHBI COOOIIECTB — cykueccud. IlepBuunble u
BTOPUYHBIE CYKIECCUM M UX NMPUYUHBL. AHTPOIIOTEHHBIE BO3JEHCTBHS Ha CYKIIECCHH.
Knumakcnoe coobuiectBo. bruopasHooOpasue u moiHoTa KpyroBopoTa BEIIeCcTB — OCHOBA
YCTOMYMBOCTH COOOIIIECTB.

[TpuponaHbie 3KOCHCTEMBI. AHTPOIIOT€HHBIE SKOCUCTEMBI. ATpo3KocHcTeMa. ATPOIIEHO3.
Pa3znnuus Mex 1y aHTpONOT€HHBIMU U IPUPOIHBIMH dKOCUCTEMAMH.

VYpboskocucreMbl. OCHOBHbIE KOMIIOHEHTHI ypOoskocucteMm. l'opoxackas ¢iopa u
¢ayna. CunaHTponmM3auusi TOpojacKoil QayHbl. buonornueckoe u Xo3siiicTBEeHHOE
3HaYEHHE arpo’KocucTeM M ypOo3KocHuCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aMMOJENCTBUI OPraHU3MOB B SKOCHCTEMAX.




IlepeHoc SHepruM M BELIECTB MEXKIAY CMEXKHBIMA SKOCUCTEMAMH. Y CTOMYUBOCTH
OpraHM3MOB, MONYJSALMN U SKOCUCTEM B YCIOBHUSAX €CTECTBEHHBIX M AHTPONOTECHHBIX
BO3JICHCTBUI

7.5

7.6

Buocdepa — obmenmanerapaas 000g049Ka 3eMITH, I/I€ CYIIECTBYET MM CyIIECTBOBAIA
*ku3Hb. Yuenue B.U. Bepnanckoro o 6mocdepe. O6nactu Ouocdepsl U €€ cocras.
JKupoe BemecTBo Ouocdeps! U ero GyHKIIHH.

3aKOHOMEPHOCTH  CcymiecTBoBaHHMs  Ouoceprl. OcobeHHOCTH  Omocdepsl  Kak
riobanbHO sKocucTeMbl. JluHamudeckoe paBHOBecue B Ouocdepe. KpyroBopots
BEIICCTB U OMOr€OXMMHUYECKHE IUKIBI (yriepojaa, a3oTa). PUTMHYHOCTh SIBJICHUH B
ounocdepe.

3oHankHOCTH OMOochepsl. [TonsTre 0 6uoMe. OCHOBHBIC OMOMBI CYIIIN: TYHJIPA, XBOWHBIC
Jeca, CMeIaHHbIC U IUPOKOJIMCTBEHHBIE JIECa, CTEIH, CABAHHBI, TYCTHIHU, TPOITUYECKHE
jeca, BBICOKOTOPbsi. KirMart, pacTUTENbHBIN U )KUBOTHBI MUP OMOMOB CYIITH.
Ctpykrypa u (YHKIUS S>KHBBIX CHCTEM, OIEHKA WX PECYpCHOTO TOTEHIUana |
orochepHbIX (YHKIHIMA

DKOJIOTMYeCKHe KPU3UChl W WX NpUYMHBL. BosneiicTBue denoBeka Ha Ouocdepy.
3arpsi3HEHUE BO3AYIIHOU cpeapl. OXpaHa Bo3ayxa. 3arpsisHeHre BoIHOM cpeabl. OxpaHa
BOJIHBIX pecypcoB. Paspymienne mouBbl. OxpaHa NMOYBEHHBIX pecypcoB. M3meHeHue
KJIMaTa.

AHTpOIOTeHHOE BO3JICHCTBUE HA PACTUTEIbHBIA M IKUBOTHBIM wmup. OxpaHa
PACTHTEILHOTO M JKUBOTHOTO MUpa. OCHOBHBIC IPUHIIUITBI OXPaHbI TPUPOAbL. KpacHbie
kaurn. Oco6o oxpansiemble npupoanbie Teppuropun (OOIIT). boranuveckue cansl u
300JI0THYECKUE TTAPKH.

OCHOBHBIC ~ TNPHUHIUIBI  YCTOMYMBOTO  pPa3BUTHSl  YEJOBEYECTBA W MPHPOJIBL.
PanmonanbHOEe TPUPOIONONB30BAHUE U COXPAaHEHHE OMOJIIOTHYECKOTO Pa3HOOOpasus
3emun




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI51 YYEHUKA

YyeOHuKHU:

TepemoB A.B., IlerpocoBa P.A. buonorus. buonorudeckue cucrembl u mnpomecchl. 10 kiacc.
Yrny6onéunsiii yposenb. - M.: IIpocBemienue,

TepemoB A.B., IletpocoBa P.A. buosorusa. buonorndeckue cucrembl M mporecchl. 11 kiacc.
Yriny0néuuslii ypoBenb. - M.: IIpocsemienue.

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

Enunoe coneprkanue ooiero odopaszosanus _ https://edsoo.ru/mr-biologiya/

buomnorus. 10-11 knaccsl. Yriy0Onennsiii ypoBenb. Metoaudeckoe nocodue Ilaceunuk B.B. u np.
https://prosv.ru/product/biologiya-10-11-klassi-uglublennii-uroven-metodicheskoe-posobie02/
buonorus. buonorudeckue cuctemsl u nporecchl. 10-11 kmaccest (yriyOnEéHHBINR YPOBEHB):
Meroandeckoe mocooue mis yaurens ABrop(sl): Tepemon A.B. / Iletpocosa P.A.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bubnmoreka Mumnpocemienus https://lesson.edu.ru/catalog

POUI https://resh.edu.ru/

bubanoreka L{OK https://lib.myschool.edu.ru/market?filters
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