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HOACHUTEJBbHASA 3AIINCKA

[Tporpamma o yuebnomy npeamery "buosnorus” (nanee - OMOJIOTHUS) HA YPOBHE CPEIHETO
obmero obpazoBanus pa3padorana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit ®enepammm»y, ®I'OC COO, Konmenuuu mnpenogaBaHus
yuebHoro npeamera «bruoNOrus» U OCHOBHBIX IMOJIOKEHUN (penepanbHOoi paboyeil mporpamMmbl
BOCTIUTAHHUS.

Yueonsiii npeamet «bruonorusy yriayonéanoro ypous nuzydenus (10—11 kimaccer) sisieTcst
OJIHUM W3 KOMIIOHEHTOB MPEIMETHOU o0yiacTu «EcTecTBeHHO-Hay4HbIe TpeaMeThl». CoraacHo
nonoxenusM ®I'OC COO npodwiibHbIe y4eOHBIE TPEAMETHI, M3ydaeMble Ha YIIyOJIEHHOM
YPOBHE, SBISAIOTCS crocoOoMm auddepeHnuanud oOydeHUus Ha YPOBHE CpPETHETOo OOIIero
o0pa3oBaHMs U MPU3BAHBI 00ECIIEUUTh PEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIMM, CPEIHUM
o0mmM, cpeaHuM MpodeCCHOHATBHBIM U BBICHIMM O0pa3oBaHHEM. B TO ke BpeMsi KaKIblid U3
9TUX YYE€OHBIX MPEIMETOB JOJDKEH OBITh OpPUEHTUPOBAH HA MPUOPUTETHOE pEIICHUE
00pa30BaTeNbHBIX, BOCIUTATEIBHBIX M PAa3BHBAIOIIMX 3aJa4, CBSA3aHHBIX C NpodopreHTarmen
0o0ydJaromuxcsi U CTUMYJIHPOBAHUEM HHTEpeca K KOHKPETHOHW O0O0JacTH Hay4HOro 3HAHUS,
CBSI3aHHOTO C OMOJIOTHEHN, METUIIMHON, IKOJIOTHUEH, ICUXOJIOTHEH, CIIOPTOM MJIH BOCHHBIM JICJIOM.

[Iporpamma no yue6HOMY mpeametry "buornorus" gaér mpencraBieHue O LETU U 3a1a4ax
U3ydeHus yaeOHoro npeamera «bruomorus» Ha yriyOI€HHOM ypOBHE, OIIpEelsieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHHUE, €ro CTPYKTYpUPOBAHHE MO pazieliaM U Temawm,
pacnpenesenre o KiaccaM, peKOMEHIyeT MOC/IeJ0BaTEIbHOCTh U3YyUeHHs Y4eOHOTro MaTepuana
C yu€TOM MEXIIPEIMETHbIX U BHYTPUIIPEAMETHBIX CBS3€d, JIOTHMKH Yy4eOHOro IMpoiiecca,
BO3PACTHBIX OCOOCHHOCTEH 0oOydarommxcsi. B mporpamMMe 1o OHONOTHH peaii30BaH MPUHITUT
MPEEMCTBEHHOCTH C HW3Y4Y€HHEM OHOJIOTUM Ha YPOBHE OCHOBHOTO oOOIIero oOpa30BaHMUA,
Oyarogaps 4eMy NpocMaTpUBAETCS HAPABICHHOCTh Ha MOCIEAYIOIIEe pa3BUTHE OMOIOTHUYECKUX
3HaHWM, OPUEHTHPOBAHHBIX HAa (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS,
HKOJIOTMYECKOTO MBILUICHUS], NPEACTAaBIEHUI O 3J0pOoBOM o0Opa3e >KU3HM, Ha BOCIHUTAHUE
OepeKHOT0 OTHOIIEHUS K OKpYXKarolllel MpUpoAHON cpene. B mporpamme mo OMOMOTHH Takke
MOKa3aHbl BO3MOXHOCTU y4yeOHoro npeamera «buonorus» B peanuzauuu TpedoBanuit ®I'OC
COO x m1aHupyeMbIM JTHYHOCTHBIM, METAIIPEIMETHBIM H MTPEIMETHBIM pe3yabTaTaM 00y4eHHS U
B (hOPMHUPOBAHMH OCHOBHBIX BUJIOB YUEOHO-TIO3HABATEIHHOU JEATEIHLHOCTH OOYJAIOUTUXCS T10
OCBOCHMIO COJIEpXaHHUA OMOJIOTHYECKOro 00pa3oBaHMsS Ha YpPOBHE CpEIHEro oOIIero
oOpazoBaHus.

VY4eOublii npeamer «buonorusi» Ha ypoBHE CpeAHEro o0IIero oOpa3oBaHUs 3aBepIIacT
Ounosnoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTUPOBAH Ha paclIMpeHUe U yriyOlieHne 3HaHuM
00yJaromuXxcs 0 )KUBOH MPHUPO/IE, OCHOBAX MOJIEKYIISIPHOM U KJIETOYHOW OMOIOTHUH, SMOPHUOIIOTUN
U OWOJOTHUU pa3BUTHSA, TEHETHUKH, CEJIEKIIUH, OMOTEXHOJIOTHH, JBOJIIOIMOHHOTO YYCHHS U
9KOJIOTHUH.

Nzyuenue yuebHoro npenmera «buonorus» Ha yriyOJeHHOM YpOBHE OpPUEHTHPOBAHO Ha
MOJITOTOBKY 00 YUaOIIUXCSI K MOCIIEAYIOIIEMY TOTyYeHUI0 OMOIOTHYECKOT0 00pa30BaHUs B By3aX
U OpraHu3alusix CpelHero mnpogeccuoHanbHOro o6pa3oBaHus. OCHOBY €ro cojepxaHus
COCTaBIISIET CHUCTEMa OMONOTHYECKUX 3HAHWH, MONYUYEHHBIX MPU HU3YYCHHH OOYUYAIOUTUMUCS
COOTBETCTBYIOIIUX CHCTEMaTHYECKHX pa3/ejoB OHOJOTMHM Ha YpPOBHE OCHOBHOIO OOLIETO
oOpa3zoBanus, B 10—11 kmaccax 3T 3HaAHUS MOTY4YarOT pa3BUTHE. Tak, pacIIMpPEHbl U YTIyOIeHbI
OMOJIOTMYECKUE 3HAHUS O PACTCHHSX, XKUBOTHBIX, Tpubax, OaKTepHsx, OpraHu3Me YeJOBEKa,
00X 3aKOHOMEPHOCTSX JKU3HH, JOMOJHHUTEIHHO BKJIIOYEHBI OHWOJOTMYECKHE CBEICHUS
MPUKIATHOTO M MOMCKOBOTO XapakTepa, KOTOPhIE MOKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
MOCIEAYIOMET0 BhIOOpa mpodeccun. Bo3mokHa Takke MHTErpanusi OMOJOTHYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMU, TTOJTYY€HHBIMH O0YUYaIOIIUMUCS IPU U3y4YeHUHN (QUBUKH, XUMUH,
reorpauu 1 MaTeMaTHKH.



CrpykTypa mporpammbl 1o y4deOHOMYy mpeamery "buonorus" orpaxaer CHCTEMHO-
YPOBHEBBIM M SBONIOIMOHHBIM MOAXOAbI K H3yueHuio Ouonoruu. CoriacHo UM, H3y4daroTcs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJISl )KUBBIX CUCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
SBOJIIOIIMM OPraHUYECKOT0 Mupa Ha 3emiie, COXpaHEeHHs OHOJOTHYecKOro pazHooOpasus
wianeTsl. Tak, B 10 Kkiacce M3ydarOTCsi OCHOBBI MOJICKYJISIDHOM M KIETOYHOH OHOJIOTHH,
SMOPHOJIOTHH U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CEJEKLNU, OMOTEXHOJIIOTUN U CUHTETUYECKOU
OMoNIOTHH, AaKTYyaJU3UpPYIOTCS 3HAaHUS OOydJarolmmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢uznonoruu venoseka. B 11 kitacce M3y4aroTcsi SBONIOIMOHHOE yYEHUE, OCHOBBI AKOJIOTHU U
yueHue o ouocpepe.

VYueOublii mnpeamer «buonorus» mnpus3BaH OOECHEUUTh OCBOCHHE OO0YyYarOIUMUCS
OMOJOTMYECKUX TEOPUM M 3aKOHOB, WUJEH, NPUHLMIIOB W TIpaBW, JIeKAllUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJsALUU, OMOLEH03a, AKOCHCTEMBI, O BbLIAIOIIUXCS
HAyYHBIX JOCTHIKCHMSIX, COBPEMEHHBIX HCCIIEJOBAHUSX B OHOJOTWU, MPUKIAIHBIX ACIEKTax
Ounonornyeckux 3HaHWH. /s pa3BuTHS W MoAAep)KaHUSI MHTEpeca O0O0YJaromuXcss K OMOIOTHI
HapsIly CO 3HAYUTEIBHBIM 00bEMOM TEOPETUUECKOT0 MaTepuaja B COJEP:KaHUU MPOTrPaMMBbl 110
OMOJIOTHH TIPEIYyCMOTPEHO 3HAKOMCTBO C HMCTOPHEN CTAHOBJICHHMS W PA3BUTHsSI TOW WA MHOU
o0nactu OMONOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOeKHBIX YUEHBIX B PEIICHUE BAKHEHIINX
OHMOJIOTUYECKHUX M HKOJIOTHYECKUX MTPOOIIEM.

Llenp u3yueHus yuebHoro npeamera «buonorus» Ha yrayOinEHHOM ypOBHE — OBJa/ICHUE
00y4JaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAIBHOW OpraHU3allMi JKUBBIX CHCTEM
pa3HOro paHra u NpuoOpETeHHE YMEHU NCIIONB30BaTh 3TU 3HaHUA B (POPMUPOBAHUU UHTEpEca K
onpenenéHHoil obnactu npodecCHOHATBHON NEATENbHOCTH, CBA3aHHOM ¢ OMOJIOTHEW, WU K
BBIOOpY yueOHOT0 3aBeIeHHs I IPOAOIKEHHUS OMOJIOTHYECKOro 00pa30BaHuUsI.

Jloctuxenue 1enu n3ydeHus ydeOHoro npeamera «buosnorus» Ha yriiyOJ€HHOM YpOBHE
o0ecreynBaeTcs pelIeHueM caeIyoIuX 3a1au:

OCBOCHHE  OOYYAlOIMMUCS  CHUCTEMBI  OHOJIOTMYECKHX 3HAHWM: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOpHUSX, KOHLEMIMIX, MIIOTe3aX, 3aKOHAX, 3aKOHOMEpPHOCTSAX WM IpaBHIIaX,
COCTAaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAyYyHYI0 KApTUHY MHpa; O CTPOCHHH,
MHOTr000pa3uu 1 0COOEHHOCTSIX OMOJOTMUYECKUX CHUCTEM (KJIETKA, OPraHU3M, MOMYJALUs, BUJ,
OouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJIEIOBAHUSIX B
OMOJIOTHH;

O3HAKOMJICHHE  OOydYaromMxcsi €  METOJAAMU  TO3HAHUSA  JKUBOM  NPHUPOABI:
UCCIIEI0BATEILCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM M KIETOUYHOW OMOJIOrHH,
AMOPHUOJIOTUN U OWOJIOTUH PAa3BUTHS, TEHETUKU U CENEKIUH, OMOTEXHOJOTHH U CUHTETHUECKOMN
OMoNOTMH,  MAaJCOHTOJOTMH, OKOJOTMM); METOJAaMH  CaMOCTOSITENIbHOTO  MPOBEICHUS
OMOJIOTHYECKUX HCCIIEeOBaHU B JsabopaTopuu U B mpupojae (HaOmoaeHue, H3MEpEHUE,
HKCIEPUMEHT, MOJICTTMPOBAHUE);

OBJIaJIcHUE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HaXOAWTh, aHAJIU3UPOBATH U
UCIIOJIb30BaTh OMOJIOTUYECKYI0 HH(POPMAIINIO; TOJIb30BATHCS OMOJIOTNYECKON TEPMUHOIOTHEN U
CHUMBOJIMKOM; YCTaHABJIMBATh CBSA3b MEXK/1Y Pa3BUTHEM OHOJIOTUU U COLIUATIbHO-3KOHOMUYECKUMU
¥ HKOJIOTUYECKUMU MTPOoOIeMaMu 4eJI0OBEUECTBA; OLEHUBATH ITOCIEICTBUS CBOCH IEATETLHOCTH IO
OTHOLIEHUIO K OKpY)Kalolleld MpUPOAHON cpene, COOCTBEHHOMY 3J0pPOBbIO U 370POBBIO
OKpYKaIOIIMX JItOJIeH; OOOCHOBBIBaTH M COOJIIOJaTh Mepbl NMPO(PUIAKTHUKN HH()EKIMOHHBIX
3a00eBaHWi, MpaBWJia TIOBEJACHHUS B TPHUPOJE M oOOecriedeHus 0e30MacHOCTH COOCTBEHHOM
KHU3HEIEATEIIbHOCTH B YPE3BBIYAMHBIX CHUTYAIMsIX MPUPOJHOTO M TEXHOT€HHOTO XapakTepa;
XapaKTepu30BaTh COBPEMEHHbBIE HAyYHbIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pasBUTHE Yy 00YYAIOLINXCS MHTEIUICKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B Ipolecce
3HAKOMCTBA C BBIJAIOIIMMHCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEJOBaHUSIMH B OHOJIOTHH,
pelaeMbIMH €10 MpoOJIeMaMy, METOJOJIOTHel OMOJOTHYECKOro HCCIeIOBaHUs, MPOBEICHUS



OKCIIEPUMEHTATBHBIX HWCCICIOBAHHMA, pEIICHUs] OWOJOTHYECKHX 3a/ad, MOJICITHPOBAHUS
OHOJOrN4YeCcKNX 00BEKTOB U MPOIIECCOB;

BOCIIUTaHHE Y OOyYarOMMXCsl IIEHHOCTHOTO OTHOMICHUS K JKUBOHM MPUPOJE B LIEJIOM U K
OTIeNbHBIM €€ O00beKTaM U SBJICHUAM; (OpPMHpPOBAHME SKOJIOTHMYECKOH, TIE€HETHUYECKON
TPaMOTHOCTH, OOMICH KyJIbTYphl MOBEACHHUS B TPUPOJIC; WHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUH,

npuobpereHne 00yJaroIUMHUC KOMIIETEHTHOCTH B PAllMOHAIBHOM IPUPOIOTOIb30BAHUT
(cobmroneHue TmpaBUJl TOBEJACHUS B TPUPOJE, OXPaHbl BHUIOB, AIKOCHUCTEM, OHOChEpHI),
COXpaHEHHH COOCTBEHHOTO 3/I0pPOBBSl U 3JI0POBbsSI OKPYXKAIOMIMX JIoAeH (COOMI0OaeHus Mep
npodunakTuky 3ab6osaeBaHmii, odecrneueHre 0e30MacHOCTH KU3HEIEATEIbHOCTH B Upe3BbIUaiHbIX
CUTYalLUsAX IPUPOJHOTO U TEXHOTEHHOT'O XapaKTepa) Ha OCHOBE MCIIOJIb30BaHUs OMOIOIMYECKUX
3HAHUI U YMEHUU B IOBCEIHEBHOW KU3HM;

CO3JaHME YCJIOBMM JJIi OCO3HAHHOIO BbIOOpa OOy4YaIOUIMMHCS HHIUBUIAYaTbHON
0o0pa3oBaTeNbHOIl  TPAEKTOpUH, CHOCOOCTBYIOUIEH MOcCienymmeMy IpodecCHOHATbHOMY
CaMOOIIPENICICHNIO, B COOTBETCTBUM C WHAWBUAYAIBHBIMA HHTEpECAMH U MOTPEOHOCTAMU
peruoHa.

OO01iee ymuClIO YacoB, OTBEACHHBIX Ha W3yuy€HUE OHOJOTMM Ha YriayOJIEeHHOM YpOBHE
cpemHero ooiiero oopasoBanus, cocrapiser 204 gaca: B 10 kinacce — 102 yaca (3 yaca B HeJIeno),
B 11 ximacce — 102 gaca (3 yaca B Henenio).

OT60p OpraHU3alMOHHBIX (OPM, METOJIOB U CPEICTB O0yUEHHS OMOJIOTUHU OCYIIECTBIISCTCS
¢ yuéroMm crenu(uKd ero coAep KaHus M HAIpPaBJIEHHOCTH Ha MPOJODKEHHE OMOJIOrMYECKOro
00pa3oBaHUs B OPraHU3ALUIX CPETHETO MPOPECCHOHATBHOTO U BBICIIET0 00pa30BaHMUS.

OO0s3aTeNBbHBIM YCIIOBHEM IPpU OOYYEHHWH OWOJIOTHMHM HAa YIIyOJIEHHOM YpPOBHE SIBIISETCS
MpoBeJcHNE JIa0OpAaTOPHBIX W MpakTU4Yeckux pador. Takxke ywacThe oOydaroumxcs B
BBITIOJTHEHUH IIPOEKTHBIX U y4€OHO-HCCIIeI0BATENIbCKUX paboT, TeMaTHKa KOTOPBIX OMpPEesaeTcs
YUUTEIEeM Ha OCHOBE UMEIOIIUXCS MaTepUATbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPHPOIHBIX
YCIOBUH.



COILEPKAHUE OBYUEHUA
10 KJIACC

ConepkaHue MPOrpaMMbl, BBIIECIEHHOE  KYPCUBOM, HE BXOJAUT B  IMPOBEPKY
rocyJaapcTBeHHOM uToroBou arrecranuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosnorusi — KOMIUIeKCHas: Hayka. Kparkas ucropus pa3BUTHS OHOJIOTHH.
buonornueckre Hayku M u3ydaemble UMM TpoOsiemMbl. DyHaMEHTalbHbIC, MPUKIAAHBIE U
MOMCKOBBIC HAYYHbIE HCCIIEAOBAHUS B OMOJIOTHH.

3naueHue Ouosorud B (HOPMHPOBAHUH COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTHUHBI
mupa. [Ipodeccun, cBa3annbie ¢ Orogorueil. 3HaueHrne OMOJOTHH B TPAKTHUECKOH J1eATEIbHOCTH
YeJIOBEeKa: MEUIMHE, CEIbCKOM XO035IMCTBE, TPOMBIIIEHHOCTH, OXpaHe MPUPO/IbIL.

JdemMoHcTpauMu

[Toptpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, Y. I'apseit, I'.
Mennens, B. U. Bepuanckuii, U. I1. I1aBnos, WM. . Meunukos, H. 1. Basuios, H. B. Tumodees-
Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmunpel u cxembl: «CBs3b OMOJIOTUU C APYTMMU Haykamu», «CrucremMa OMOJIOTHYECKUX
HAYK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBbie cucTteMbl Kak mpeaMeT uzydeHus ononoruu. CBOWCTBA KUBBIX CUCTEM: €IMHCTBO
XMMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CIIOXHOCTb U YINOPSAJOYEHHOCTh
CTPYKTYPBI,  OTKPBITOCTb, CaMOOpPTaHU3aIMs, CaMOBOCIPOU3BEICHUE, PA3APAKUMOCTb,
U3MEHYHMBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd JKHUBBIX CHCTEM: MOJEKYJSPHBIA, KIETOYHBIA, TKAHEBbIN,
OpraHU3MEHHBIH, MOMYJISIIUOHHO-BUIOBOA, HKOCHUCTEMHBIN (OHMOTeOIIeHOTUYECKHIA ),
ouocdepusiid. [Iporeccsl, mpoucxoasmye B KUBbIX cucteMax. OCHOBHBIE TPU3HAKU KUBOTO.
Kuznp kak popma cymiecTBoBaHUSI MaTepuu. Hayku, n3ydaromiue »KUBble CUCTEMbI Ha Pa3HbIX
YPOBHSIX OpTraHU3aIUH.

W3ydeHue >XUBBIX cucTeM. Meroabl Omonormdeckoil Hayku. HaOmromenue, nsmepeHue,
AOKCIEPUMEHT, CHUCTEMaTHh3alus, MeTaaHain3. [loHATHE O 3aBUCMMOW M HE3aBUCHUMOM
nepemeHHoil. IlmanupoBanue skcnepumenta. IlocraHoBka u mpoBepka rumote3. HyneBas
runore3a. [IonsTue BEIOOPKU U €€ 1ocTOBepHOCTh. Pazopoc B Ouonornueckux JaHHbIX. OneHka
JIOCTOBEPHOCTH MOJYYEHHBIX PEe3yNbTaToB. [IpUUMHBI UCKAKEHUS PE3YNIHTATOB SKCIEPUMEHTA.
IToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmumpl u cxeMbl: «OCHOBHBIE TIPH3HAKH JKU3HW», «DBHOJIOTMYECKHE CHUCTEMBI»,
«CBolicTBa )KMBON MaTtepun», «YpOBHHU OpraHU3ALMH KUBOU MPUPOb», «CTpOEeHUE )KUBOTHOM
KIIETKN», « TKaHM )KMBOTHBIX», «CHCTEMBI OPTraHOB YEJIOBEYECKOT0 OpraHu3May, «brnoreoreHos,
«buocdepar, «MeToabl U3ydeHUs KUBOU MIPHUPOIBI».

O6opynoBanue: 1abopaTtopHOE 000PYAOBAHUE JIJIsl TPOBEACHUS HAOIOACHHHN, U3MEPEHUH,
HKCIIEPUMEHTOB.

IpakTuyeckas padora «/crmoiap30BaHWE Pa3TUYHBIX METOJOB MPU H3YUYCHHH KHUBBIX
CUCTEMM.

Tema 3. buoJiorusi KJjieTku

Krnetka — cTpykTypHO-(GYHKIIMOHATbHAS €AMHULA XUBOTO. VICTOPUS OTKPBITHS KIETKH.
Paboter P. I'yka, A. JleBenryka. Kinerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIO)KEHUSI COBPEMEHHOM KJIIETOYHOM TEOpHH.

MeTtoapl MOJEKYISIPHOM W KJICTOYHOM OWOJIOTHMH: MHKPOCKOMHS, Xpomartorpadus,
anekTpodope3, METOA  MEYEHBIX aroMoB, auddepeHunanbHoe  HEHTpUDYTUpOBaHHE,
KYJIbTUBUPOBAHUE KJIETOK. M3yueHue uKCUposanHvlx Kiemok. DICKTPOHHAS MHUKPOCKOIHSL.
Kongokanvnaa muxpockonus. Bumanvhoe (npusxicusnennoe) usyyeHnue Kiemox.

JeMoHCTpauMu



IToptpetsr: P. I'yk, A. JleBenryk, T. lllsann, M. lllneiinen, P. Bupxos, K. M. bap.

Tabmumpl U cxembl: «CBETOBOH MHKPOCKOI», «IJIEKTPOHHBIA MHUKPOCKOI», «Mcropus
pa3BUTHUS METOJIOB MUKPOCKOIIUI.

O6opynoBaHue: CBETOBOMl MHKPOCKOI, MHKpPOIPENapaTbl PAaCTUTENbHBIX, KUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTuyeckasi padora «/3ydueHue METONOB KJIETOUYHOH Oumosioruu (Xpomarorpadusi,
anekrpodopes, nuddepennuanpaoe neaTpudyruposanue, [ILIP)».

Tema 4. XuMu4ecKasi OpraHu3anms KJIeTKU

XUMHUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YIbTPAaMUKPOAJIEMEHTHL. Boaa u €€ ponp
KaK pacTBOPUTENS, pEareHTa, y4yacTU€ B CTPYKTYPUPOBAHUU KIIE€TKH, TEIUIOPETYISLUU.
MuHepalibHbIE BEIIECTBA KIIETKH, UX OMOJornyecKast pojib. Pollb KaTHOHOB M aHHOHOB B KJIETKE.

Oprannueckue BeIECTBA KJIETKU. bruonornyeckue nonumepsl. benku. AMHUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTyphel OenKoBON MoiieKynbl. llepBuuHas cTpykTypa Oenka, MenTHIHAs
CBs3b. BTOpuuHas, TpeTuuyHasi, 4yeTBepTHUYHAs CTPYKTypbl. Jlenatyparusi. CBoiicTBa OENKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHxum 6enkoB. [lpuonut.

VYrnesoabl. MoHOCaxapuabl, JUcaxapyuabl, OMrocaxapuasl v moiaucaxapuabl. O0muii nian
CTPOCHUS M (PU3UKO-XMUMHUYECKHE CBOMCTBA YIIIeBOAOB. bruonornueckue GpyHKIMH yriIeBOAOB.

Jlunuae!. IMuapodunsHO-THIPOPOOHBIE CBOWCTBA. Kimaccudpukanus  mumnmmos.
Tpurnunepunabl, pochomunuabl, BOCKH, cTepouisl. bruonornyeckue ¢pynkunn munuaos. OOmime
CBOICTBa OHMOJOTMYECKMX MeMOpaH — TEKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKAHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JJTHK u PHK. Ctpoenue HyknenHoBbIX KucioT. HykneoTuasl.
[Mpunmun kommementapuoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas crupaib.
Mecronaxoxnaenue u 6uonornuyeckue pynkuuu JHK. Bunst PHK. ®ynkiun PHK B knertke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B Mojiekyne AT®. buomornueckue
¢ynkuun AT®. BoccTaHoBIEeHHBIE TEPEHOCUUKH, UX (QYHKUMU B KiIeTke. /[pyeue
HYKaeo3uompugocgamol (HTD,). CexBennpoBanue  JIHK.  Memoow  cemomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHast Ouosorusi: OMOXMMHYECKHE W OHOPU3NYECKHE HCCIEAO0BaHUS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl OuOMOINIeKyl. Mooenuposanue cmpykmypvl u QYyHKYui
Ouomonexyn u ux Komniekcos. KomnvromepHuiil Ouzatin u opeanuyecKuti Cunme3s OUOMONEKYI U UX
HenpupooOHbvLX AHA0208.

JleMoOHCTpaL U

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

Juarpammsl:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXHMBOW IPHUPOJE»,
«Pacnipenenenue XUMUYECKUX JIEMEHTOB B )KMBOU MTPUPOJIEN.

Tabmuubl u cxemsl: «lleproanueckas TabnMIAa XMMHUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJbl BOAB», «BemectBa B cocraBe oOpraHu3MoBy», «CTpoeHHME MOJEKYJbl Oenkay,
«CTpyKTYypbl OEenKOBOW MOJEKYNIb», «CTpoeHHE MOJEKYN YriieBoaoB», «CTpoeHHe MOJEeKyI
munuoBy, «HykinenHoBbie KUCTOTE, «CTpoeHue MoJeKyiabl ATDy.

Ob6opynoBaHue: XMMUYEcKas Mocyia 1 000py10BaHHE.

Jladoparopnasi padora «O0HapyKeHHE OEITKOB C TTOMOIIBIO KAYECTBEHHBIX PEaKITU».

JlabopaTopnas pa6ora «lccienoBanne HyKIEMHOBBIX KUCIIOT, BBIJEIEHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOBY.

Tema 5. Ctpoenue u GyHKIMH KIETKH

Tunsl KIETOK: 3yKapuoTHYecKass U Mpokapuoruyeckas. CTpyKTypHO-(GYHKIIMOHAJIbHBIE
00pa3oBaHUS KIETKH.

CtpoeHne mNpoKapuoTHUECKOW KieTku. Kilerounas crTeHka OakTepuii u  apxew.
OcoOeHHOCTH CTPOCHUS TeTepoTpoHOI U aBTOTPODHON MPOKAPUOTHUYECKUX KIETOK. MecTo u
POJIb MPOKAPUOT B OHUOIEHO3aX.



Crpoennie U (QyHKIMOHHPOBAHUE dYKapUOTHUYECKOW KIeTKH. [Imazmaruyeckass meMOpaHa
(mma3manemma). CTpykTypa Iula3MaTuueckoil MeMmOpaHbl. TpaHCIOPT BeUIECTB 4epes
IUIa3MaTHYECKyI0 MeMOpaHy: mMaccuBHbBIN (muddysusa, oOnerduéHHas nudQysus), aKTHBHBINA
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcmopt). Ilomynponuraemocts MemOpanbl. Pabota
HATPHUIl-KaJIMeBOro Hacoca. DHAOUTO3: MUHOUTO3, (paronuro3. Jx30muto3. Kietounas creHka.
CtpykTypa ¥ PyHKIIUN KJIETOYHON CTEHKH paCTEHUM, TPUOOB.

Huronnazma. Ilutozons. Lurockener. [IBwkeHue nutoriazmbl. OpraHOWAbl KIETKH.
OpnHoMeMOpaHHbIe OpraHOUIbI KIETKH: sHAoIazmaTuueckas cetb (JIIC), anmapar ['onbaxwy,
JU30COMBI, UX CTpOCHHE U (QYHKUIMHU. B3anMOCBS3b OJHOMEMOpPAHHBIX OPTaHOMIOB KIIETKH.
CtpoeHue TrpaHyIsIpHOTO peTHKynyMa. Mexanuzm Hanpaenenus oOenxoe ¢ JIIIC. Cuntes
pactBopuMbIX ~ OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. Imamkuii — (arpaHyJisipHBII)
SHJOIIa3MaTH4eCKuil peTukyiayM. CekpeTopHas ¢pyHkuus anmnapara [onbmxu. Moougurayus
benxos 6 annapame I onvoocu. Copmupoexa 6enkos 6 annapame I onb0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIX KieToK. Kierounstii cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOWIBl KJIETKH: MHUTOXOHIPUHU, IIAcCTUlbl. [Ilpoucxoorcoenue
mumoxonopuui u niacmuod. Cumbdbuocenez (K.C. Mepeowckosckuii, JI. Mapeynuc). CTpoeHue u
(GYyHKIMM MUTOXOHApUA W macTul. llepBuuHble, BTOpPUYHBIE U CJIOXHBIE IJIACTU]IBI
(bOTOCUHTE3UPYIONINX JYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICIIUX
pacTeHuM.

HememOpanubie opranousl kietku CtpoeHne u QyHKIIMH HEMEMOPAaHHBIX OPraHOUIOB
kiaetku. PuGocombl.  IIpomesxcymounvie  ¢hunamenmsi. MUKpOOMIAMEHTHL. AKmMuHo8ble
Muxpogunramenmol. MBIIIEUHBIE KICTKH. AKMUHOBbIEe KOMNOHEHMbl HEeMbIULeYHbIX KIemOK.
MuxkpotpyOouku. Knetounsli neHtp. CTpoeHHME U JBHKEHUE JKIYTUKOB M PECHUYEK.
MuxkpoTpy6ouku nutoriasMel. Llentpuons. benku, accoyuuposannuvle ¢ Mukpoguramenmamu u
Mmukpompyboukamu. Momopmwie 6enxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOECHUE M (DYHKIUH.
SAnepuslii 6enkoBbIii MaTpukc. [IpocTpaHCTBEHHOE PacloIOKEHHUE XPOMOCOM B HHTEpP(PazHOM
anape. Jyxpomamun u eemepoxpomamur. belku XpoMmMaTuHa — TUCTOHBI. J{uHamuxa s0epHou
0bonouku 6 mumose. floepHulil mpancnopm.

Knerounsle  BkitoueHus.  CpaBHHMTENbHAsh  XapakTEPUCTUKA  KIETOK  JYKapHOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpanun

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

Tabmuubl u cxembl: «CTpoeHHE SYKApHOTHYECKOM KIeTKu», «CTpoeHHe KMBOTHOM
KJIeTKW», «CTpOEHNE PACTUTENBHON KIETKN», «CTpOEHUE MUTOXOHIAPUNY, «Aapoy», «CTpoeHue
IIPOKAPUOTUYECKOUN KIIETKH.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKpPOIpenapaTbl PacTUTENbHBIX, MHUBOTHBIX
KJIETOK, MUKPOIIpenapaTbl 0aKTepUaIbHBIX KJIETOK.

JladopaTropnasi padora «/3yueHre CTpOCHHSI KJIETOK PAa3THIHBIX OPTAHHU3MOBY.

IIpakTnyeckas padora «/3ydeHne CBONCTB KJIETOYHONH MEMOpPaHBD».

Jladoparopnasi padora «liccinenoBanue mia3Moiau3a U ACTUIA3MOJIM3a B PACTUTEIBHBIX
KIIETKaxX.

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

Tema 6. O0MeH BeliecTB U NPeBpalliecHHe JHEPTHH B KJIeTKe

AcCUMWISINS U TUCCUMWIISIIIUS — JIBE CTOPOHBI MeTabonu3Ma. Tumbl oOMEeHa BEIIEeCTB:
aBTOTPOGHBIN U reTepoTpodHBIN. YuacTue KUCI0poa B OOMEHHBIX MpoLeccax. DHEPreTHIECcKoe
obecrieuenne kieTku: npespamieHue AT® B oOMeHHBIX mporieccax. DepMeHTaTUBHBIN XapaKTep
peakuuii KiIeToyHoro Merabonusma. GepMeHThI, UX CTPOECHHUE, CBOMCTBA M MEXaHHU3M JCHCTBHSL.
Kodepmentsl. OTnnuns ¢pepMEHTOB OT HEOPraHMYECKHX KaTaau3aTopoB. benku-akTUBaTOpHI U
OENKU-UHTUOUTOPBI. 3aBHCUMOCTh CKOPOCTH (DEPMEHTAaTHBHBIX pEAKUMH OT pa3IMYHbIX
(bhakTopoB.



[lepBUYHBII CHHTE3 OpraHUYECKHX BellecTB B KieTke. DOTOCUHTE3. AHOKCUceHHbll U
oKcueenHvlll  pomocunmes y obaxmepuu. Ceemocoduparowue nueMeHmsvl U NUSMEHMbL
peakyuonnoz2o yeumpa. Ponp xnopomnactoB B mporecce porocunTe3a. CBeTOBas M TEMHOBAs
dazel. @omoovixanue, Cz., Cs- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTh (HOTOCHHTE3A.
Bnusiaue pa3nuuHbIx (GakTOpoB Ha CKOPOCTh (hOTOCHHTE3a. 3HAaUeHUEe (POTOCHHTE3A.

XemocuHrte3.  PazHooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPUGUIUPYIOIIHE
OakTepuH, )Keae300aKTepun, cepodaKkTepun, BOJOPOAHbIC OaKTepuu. 3HAYCHHE XEMOCHHTE3A.

AHaspobHbIe opraHu3Mbl. Buasl Opoxkenus. [IpoaykTsl OpoeHHs U UX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKThl OMOTEXHOJOTMH W BO30yIUTENTH
Oose3Hei.

AdpoOHBIE OpraHM3MBI. OTalbl YHEPreTHYecKoro ooOmeHa. IloaroToBUTENbHBIA STarl.
['mukonu3 — 6eCKUCIOPOAHOE PACUICIIIEHUE TIIOKO3bI.

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

JdeMoHcTpannn

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

Tabmumer 1 cxembl: «DoToCHHTE3», «DHEpPreTHUSCKUd oOMeH», «buocuHTe3 Oemkay,
«Ctpoenue GpepMeHTay, «XEeMOCUHTE3Y.

Ob6opynoBaHue: CBETOBON MHUKPOCKOII, 000pPYIOBaHUE /ISl IPUTOTOBJICHHUS ITOCTOSIHHBIX U
BPEMEHHBIX MUKPOMPETapaToB.

JlabopaTopHnasi pabora «/3yueHune kaTaJIuTHUECKON aKTUBHOCTH (PEPMEHTOB (Ha MpUMepe
aMUJIa3bl WK KaTalasbl)y.

Jladboparopnasi pab6ora «l3yuenue (QepMEHTATUBHOTO pACIICIUICHUS TMEPOKCHIA
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTopnasi padora «CpaBHeHHUE TTPOIIECCOB (DOTOCHHTE3A U XEMOCHHTE3A.

JlabopaTopnasi pabora «CpaBHEHHUE MPOIIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. HacinencrBenHast uHpopManus U peajm3anus eé B KIeTKe

Peakuuu matpudnoro cuuTe3a. [IpHHIMI KOMIIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOTO
cuHTe3a. Peanuszanus HacieqCTBEHHOW HHQpopManuu. ['eHeTHdeckuil KoJ, €ero CBOWCTBA.
Tpanckpuniuss — Matpuunblii cuaTe3 PHK. [IpuHIMIBI TpaHCKpUNIMK: KOMITJIEMEHTApHOCTb,
AHTUNAPAJUIETIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 ayxapuomuueckot
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHbix PHK B OuocunTese Oenka. YcimoBust
6uocunresa 6enka. Koguposanue amuuokuciot. Ponb pubocom B 6rocuHTe3e OemKa.

Coepemennvie npedcmasnenus o cmpoenuu 2enog. OpraHuszaiys TeHoMa y MPOKapuoT U
9YKapHOT. Perymnsius ak THBHOCTH T€HOB Y TpoKapHoT. [ unoresa onepona (P. XKako0, XK. Mano).
Monekynapuvle mexanuzmvl dKcnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6 pelynsyuu
pabomul 2enos. Perymnsiys 0OMEeHHBIX MpoleccoB B KieTke. KieTounslil romeocTas.

Bupycsl — HeknieTouHble (OPMBI JKU3HU M OOJIUTaTHBIE Tapa3uThl. CTPOCHNE TPOCTHIX U
CIIOKHBIX BHPYCOB, PETPOBUPYCOB, OakrepuodaroB. Kuszuenmwiti yukn [{HK-codeparcawux
supycos, PHK-codepawcawux eupycos, bakmepuogazos. Obpamuas mpancKpunyus, peeepmasd,
unmezpasa.

BupycHsbie 3a005ieBanus 4enoBeka, ;kuBOTHbIX, pacteHuid. CIIN ]I, COVID-19, counanbubie
U METUIIMHCKHUE TIPOOTIEMBI.

Buoungpopmamura: unmeepayusi u anaiusz dorvuiux maccugos («bigdatay) cmpyxkmyphoix
buonocuueckux oannvix. Hanomexunonozuu 6 buonozuu u meouyune. Ilpoepammupyemvie pynxyuu
benxos. Cnocobvl 0ocmasku 1eKapcma.



JleMoHCcTpan MU

[Toptpetsi: H. K. Konbuos, /1. . iBaHOBCKUH.

Tabmuer u cxembl:  «buocuHTes Oenka», «leHeTwdeckwii Koa», «Bupycem,
«baxrepuodaru».

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. 7Ku3HeHHBIN LMKJI KICTKH

Knerounsnii numki, ero mepuonsl u perymsinus. Wutepdaza um muro3. OcobeHHOCTH
npoleccoB, nporexaroumx B uutepdase. Iloaroroska kierku k aenenuro. IIpecunrernyeckuit
(ITOCTMUTOTUYECKHI), CUHTETUYECKUH M IOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) MEPUOJIBI
uHTep(da3bl.

Marpuunsiii  cunre3  JHK —  pemumkanusa.  [lpunnuner  perumkanun — JJHK:
KOMIUIEMEHTApHOCTh,  ITOJIyKOHCEPBATUBHBI  CHHTE3, aHTUIIAPAJLICIBHOCTb. MexaHusMm
permukanuu [JHK. Xpomocomsr. Ctpoenue xpomocom. TeroMepsl 1 TeaoMepasa. XpOMOCOMHBII
Ha0Op KJIETKHU — KapuoTun. JMIIOMAHBIN U ramiougHblii Habopbl XpoMocoM. ['omonoruyHble
XpoMOcOMBI. [1010BBIE XPOMOCOMBI.

Jenenne kietkn — muro3. CTaguum MHTO3a U NPOUCXOIALIME B HUX IPOLECCHL. THIIBI
muTo3a. Kapuokunes u nuTokuHes. buosornuyeckoe 3Ha4yeHUE MUTO3A.

Perynsauuss mMutoTHMueckoro umkia kietku. [Iporpammupyemasi kierouHas rubenp —
aronTo3.

Knerounoe sapo, XpoMocombl, QyHKIIMOHAJIbHAS TeHOMUKA. Mexanuzmvl npoaughepayuu,
oughghepenyuposku, cmapenust u eubenu kiemox. «L{ugpposas knemkay» — buoungopmamuuecxkue
Mooenu hyHKYUOHUPOBAHUSL KILEMKU.

JleMoOHCTpaL U

Tabmuubl u cxembl: «OKU3HEHHBIM LUK KIETKW», «MHTO3», «CTpOEHHE XPOMOCOMY,
«Pemmukanus JJTHK».

ObopynoBaHue: CBETOBOM MHUKPOCKOII, MUKpOIIpenaparsl: «MHUTO3 B KIIETKaX KOpeIIKa
JTyKay.

JlabopaTopnasi padora «3yueHne XpoMOCOM Ha FOTOBBIX MUKpOIIpenapaTax».

JlabopaTopnas pa6ora «HaGmoneHne MuTo3a B KJIETKaX KOHUMKA KOpellKa Jiyka (Ha
TOTOBBIX MUKpOIIpEnaparax)».

Tema 9. Ctpoenue u pyHKIMH OPraHU3MOB

buonornueckoe  pa3zHooOpasue  opraHu3smMoB.  OJHOKJIETOYHBIE,  KOJOHHUAJIbHBIE,
MHOTOKJIETOYHbIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHHUS U KU3HEICATEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepun,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJHOKIIETOUHbIE BOJIOPOCIIH, Ipyrue NpoTUcThl. KonoHuaabHbIe
OpraHU3MBl.

B3auMocCBA3p 4acTeld MHOTOKJIETOYHOTO OpraHu3Ma. TKaHU, OPraHbl MU CUCTEMBI OPIaHOB.
OpranusMm Kak enuHoe nenoe. I'omeocras.

Tkanun pacrenuit. Tumbel pacTUTENbHBIX TKaHeW: oOpa3oBaTenbHAas, MOKPOBHAs,
NpOBOJIAIIAs, OCHOBHAsA, MexaHuueckas. OCOOEHHOCTU CTpOEHHUs, GYHKUUH U PaCHOIO0KESHHUS
TKaHEN B OpraHax pacTEHUM.

TkaHU )KUBOTHBIX U YeJI0BEKa. THUIIBI dKUBOTHBIX TKaHEW: AMUTEINANIBHAS, COEIUHUTENbHAS,
MbllIeyHas, HepBHas. OCOOEHHOCTH CTPOEHUs, PYHKIMH U PACIIOIOKEHHUS] TKaHEW B OpraHax
JKUBOTHBIX U YEJIOBEKA.

Oprassl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
YKUBOTHBIX U 4yenoBeka. DyHKIIMK OpraHOB U CUCTEM OPraHOB.

Omnopa tena oprann3moB. Kapkac pactennii. CkeseTbl OTHOKIETOYHBIX 1 MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbIll 1 BHyTpeHHMH ckeneT. CTpOEHHE U TUIIBI COEIMHEHUS KOCTEMH.

JIBi>keHue opraHusMmoB. J[BHXKEHME OJHOKJIETOYHBIX OPraHU3MOB: aMEOOHMIHOE,
KT'YTUKOBOE, PECHHYHOE. J[BM)KEHHME MHOIOKJIETOUHBIX PACTEHUH: TPONM3MBI U HACTHH.



JIBuKeHe MHOTOKJIICTOYHBIX JKUBOTHBIX M Y€JIOBEKa: MbIlieuHas cucrema. Pednexc. CkeneTHbie
MBILIIBI U UX paboTa.

[Iuranue opranu3mos. [lornomenue BoAbl, YIIEKUCIOTO Ta3a U MUHEPAJIbHBIX BEILECTB
pacteHusiMu. [luTaHue >KUBOTHBIX. BHYTpPUIIONOCTHOE M BHYTPUKIETOYHOE MHILEBApEHHUE.
[luranne MO3BOHOYHBIX MKUBOTHBIX. OTAENbI MUIEBAPUTEIBLHOTO TpakTa. llumieBapuTesbHbIC
»kenesbl. [IuieBapurenbHas cucrema 4yeaoBeKa.

Jpixanue opranu3moB. [[pixanue pacrenuil. Jlpixanue xuBoTHBIX. [{uddy3us razos yepes
MOBEpXHOCTh KIeTKU. KokHoe npixanue. JlpIxarenbHas moBepxHOCTh. JKabepHoe U j€rounoe
IpIxanue. JlpIxaHue TMO3BOHOYHBIX >KMBOTHBIX M YeJIOBEKAa. BOJIOIIMOHHOE YCIOKHEHUE
CTPOCHHUs JETKUX II03BOHOYHBIX >KMBOTHBIX. JlpIXxaTenbHas cucTeMa 4YeloBeka. MexaHus3m
BEHTWISIIIAM JETKUX y TITUI] M MICKONMUTAOINX. Perynsnus apixanus. [{pxarenbHbie 00bEMBI.

TpancnopT BewIeCTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMbI pacTeHuil. Tpancmopt
BEILIECTB y )KUBOTHBIX. KpoBeHOCHAas cuctema u €€ opransl. KpoBeHOCHas cucTema m03BOHOYHBIX
JKUBOTHBIX M uenoBeka. Cepiile, KPOBEHOCHBIE COCyAbl M KpoBb. Kpyrum KpoBooOpaiieHus.
DBOJIIOIIMOHHBIC YCIIOKHEHHUSI CTPOCHUSI KPOBEHOCHOM CHCTEMBI IMO3BOHOYHBIX KHUBOTHBIX.
Pabora cepana u e€ perynsuus.

Boinenenne y opranu3moB. Beigenenue y pacreHuil. BplueneHue 'y  KUBOTHBIX.
Coxkpatutenbubie Bakyoiau. Opranbl BeieneHus. OuibTpanus, ceKpeus u 00paTHOE BCaChIBAaHUE
KaK MEXaHHU3Mbl PabOThl OpraHoB BbiJeACHUS. CBSA3b MOJOCTH Tejla C KPOBEHOCHOW U
BBIJICIUTENILHOM CUCTEMaMU. BbljeneHre y MO3BOHOYHBIX >KMBOTHBIX M uenoBeka. [loukwm.
Crpoenne u pyHKkunonupoBanue HeppoHa. OO6pazoBaHUE MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alliTa y 0JIHOKJIETOYHBIX OpraHiu3MoB. Copbl OaKTepuil ¥ UCTHI
npocTeimux. 3aluTa y MHOTOKJIETO4YHbIX pacteHuid. Kyrtukyna. CpeacrtBa mnaccUBHOM u
XAMHUYECKOM 3a1uThl. ODUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M MX TIPOM3BOAHBIC. 3alllTa OpraHu3Ma
or Oonesneil. MMmyHHas cucrema uenoBeka. KIleTOUHBII W TyMOpalbHBII WMMYHHTET.
Bpoxxnénnelii ¥ npuoOpeTéHHBIM  cnenuduueckuit MMMyHHUTET. Teopus  KIOHAJIbHO-
cenektuBHoro ummynuteta (I1. Dpmux, @. M. bepuer, C. Tonerasa). BocmanutenbHble OTBETHI
opranu3MoB. PoJib BpokIEHHOTO UIMMYHHUTETA B PA3BUTHU CUCTEMHBIX 3a00J1€BaHUN.

Pa3apaxxuMocTh M perynsuuss y OpraHu3MoB. PazpakuMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxumocTs M peryisinus y pacTeHuil. POCTOBBIE BelEeCTBa M HX
3HaYECHHUE.

HepBHasi cuctema u peduiekTopHasi peryisuus y XKUBOTHbIX. HepBHas cucrema u eé
OTZENbl. DBOJIIOIMOHHOE YCIOKHEHUE CTPOEHUSI HEPBHOM CHCTEMBI y KUBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX KXUBOTHBIX. Peduiekc u peduexropnas nyra. besycnoBHbie u
YCIIOBHBIE PEQIICKCHI.

['ymopanbHas peryndamuss W 3HAOKPUHHAS CHUCTEMa >KMBOTHBIX W ueloBeka. JKenesbl
OHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOpMOHOB. B3anMMOCBSA3b HEPBHOW W
SHIOKPUHHOU cucTeM. [ mmoramamo-runoduszapHas cucrema.

JleMoHCTpanun

IToptper: U. I1. ITaBnos.

Tabmuiel U cxeMbl: «OTHOKIETOYHBIE BOAOPOCTH», «MHOTOKJIETOUHBIE BOJOPOCIN,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHui», «CHCTEMBI OpraHoOB
MO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHHuE HaceKOMbIX», «TKaHM pacTeHui,
«KopueBwie cuctembr», «Ctpoenme ctebnsn», «CTpoeHHe IHCTOBOM IUIACTUHKHNY, «TkaHM
JKUBOTHBIX», «Ckener 4yenoBekay, «llumieBapurenbHas cucreMa», «KpoBeHOCHas cucTeMay,
«/IpixatenpHast cucrema», «HepBHas cucrema», «Koxka», «MplmeyHas cucremay,
«BpigenurensHas cucremay, « JHIOKpUHHAsA cuctemay, «CTtpoeHue Mbliby, «MMyHUTETY,
«Kumeunononoctasie», «CxeMa nuTaHus pacTeHUi», «KpOBEHOCHBIE CUCTEMBI MMO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOCHHE JOKIEBOIO
yepBsi», «HepBHas cucrema priO», «HepBHas cuctema narymku», «HepBHas cucrema



npecMbikaromuxcs», «HepBHas cuctema nrTuny, «HepBHas cuctemMa MIEKONMTAIOIINXY,
«HepBHas cuctema yenoBeka», «Peduexcy.

O6opynoBaHue: CBETOBOM MMKPOCKOI, MUKpOIIpENapaThl OJHOKJIETOYHBIX OPIaHU3MOB,
MUKpOIIpenaparsl TKaHEeH, paKOBHUHBI MOJUTFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTTIOKOXKHUX, )KUBbBIE
HK3EMIUIAPBI KOMHATHBIX PacTEeHU, repOapuu pacTeHU pa3HbIX OT/ENIOB, BIAXKHBIEC MperapaThl
JKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJJIEKIIUU OECIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YeJIOBEKa,
00opyoBaHueE JUIsl JEMOHCTPALIMKU TOUBEHHOT'0 U BO3AYIIHOIO IUTAHUS PaCTEHU, paclieIeHus
Kpaxmalia u O6eJIKoB 1o aeiictBiueM (GepMeHTOB, 000pyI0BaHHE IJi AEMOHCTPALUU OIBITOB 1O
M3MEPEHUI0 JKMU3HEHHOM EMKOCTH JIETKMX, MEXaHW3Ma JbIXaTEJbHbIX JBH)XEHUW, MOJCIIH
TOJIOBHOI'O MO3Tra Pa3IN4HbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHII.

JlaGoparopHas padora «/3yueHre TKaHel JKMBOTHBIX).

Jlaboparopnasi padora «/3yueHre opraHoB IIBETKOBOTO PACTCHUSI.

Tema 10. Pa3MHoOKeHMe M pa3BUTHE OPraHNU3MOB

®opMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecrioyioe (BKJII0Yasi BEreTaTUBHOE) U T10JIOBOE. Buibl
0ecrooro pa3MHOKEHUS: TOYKOBaHUE, CIIOPYIIALNS, (pparMeHTalus, KIOHHPOBaHHUE.

[TonoBoe paszmHoxenue. IlomoBele kieTku, wiau ramersl. Meio3. Craguu Meiio3a.
IToBenenue xpomocoMm B Merose. Kpoccunrosep. bruonornyeckuid cMbICI Mel03a U TIOJIOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpieBoe pazputue. ['ametorenes y >kuBoTHbIX. [TonoBeie sxene3bl. O0pa3oBaHue
Y pa3BUTHE MOJIOBBIX KJIeTOK. CriepMaToreHe3 u oorenes. CTpoeHHe MOJOBBIX KIETOK.

OmnogoTBOpeHHEe W AMOPHUOHATILHOE Pa3BUTHE >KMBOTHBIX. CHOCOOBI OMIOIOTBOPEHUSI:
Hapy)KHoOe, BHyTpeHHee. [lapTeHorenes.

WNunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOIOTHs — HayKa O Pa3BUTUU
opranu3mMoB. Mopghozenes — o0na u3z enasnvix npodem smopuonocuu. Konyenyus mopgoecernos u
mooenu mopgozeneza. Ctanuu >MOpHUOTreHe3a )KUBOTHBIX (Ha MmpuMepe JArymku). Jpobnenue.
Tunsl apobGnenus. [emepmunuposannoe u neoepmunuposannoe opodnenue. bnacmyna, munol
onacmyn. OcobeHHOCTU APOOTIEHUsT MIIEKOMUTAIOMUX. 3apOJbIIIEBbIC JIUCTKU (TaCTPYJISALMS).
3aknajKka OpPraHOB W TKaHEW W3 3apOJBIINIEBBIX JHUCTKOB. B3anMmHOe BiIMsSHUE YacTen
pa3BUBAIOIIETOCs 3apo/ibliia (SMOpUOHATbHAS MHAYKINSA). 3aKJIa/1Ka IUIaHa CTPOCHHUS )KUBOTHOTO
KaK pe3yJIbTaT UepapXUUYeCKUX B3aUMOJEHCTBUI reHoB. BiausHue Ha s MOpHOHATILHOE pa3BUTHE
pa3InYHbIX (PAKTOPOB OKPYKAIOIIEH CPeIbl.

Poct u pasButue xuBoTHbIX. IlocTamOpuoHanbHbIl nepuon. IlpsmMoe u Hempsimoe
pasButHe. Pa3Butue ¢ meramMopdo3oM y O€ClO3BOHOYHBIX U IO3BOHOYHBIX IKHBOTHBIX.
buonoruueckoe 3HaueHue MPSAMOrO0 W HEMPSMOTO Pa3BUTHUSA, UX PACHpPOCTPaHEHUE B MPHUPOJIE.
Tunel pocra >XKMBOTHBIX. MDaKTOpbl pErysilMM pocTa KHUBOTHBIX M ueinoBeka. Craauun
MOCTAMOPHUOHAIBHOTO DPa3BUTHS y KUBOTHBIX M yesoBeka. [lepuoJibl OHTOreHe3a dYelloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

Pasmuoxenue u pazpurue pacteHuil. ['lamerodut u cnopodur. Meiio3 B )KH3HEHHOM LIUKJIE
pacrenuii. OOpa3oBaHue crop B mpoiiecce Meio3a. 'amerorenes y pactenuii. OriogoTBOpeHNe U
pa3BUTHE DPACTUTEIbHBIX OPraHW3MOB. JIBOWHOE OIJIOJOTBOPEHHE Y IBETKOBBIX PACTEHHU.
OO6pa3zoBaHue 1 pa3BUTHE CEMEHHU.

MexaHu3Mbl PEryJsIUU OHTOT€HEe3a Y PACTEeHUN U )KMBOTHBIX.

JleMoHCTpanun

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

Tabmuupl u cxembl: «BereratuBHoe pa3MHOkeHUe», «TUIBI 6ECTIONOro pa3sMHOKEHUSY,
«Pa3MHOXeEHHE XJIaMHJIOMOHAb», «Pa3MHOXeHHE HBIVIEHB», «Pa3MHOXEHUE THUIPBDY,
«Meitoz», «Xpomocombl», «['amerorene3y», «CTpoeHHE SULEKIETKH U CIEPMATO30HAa,
«OcHoOBHBIE CTaIuM OHTOTeHE3a», «I[Ipsamoe u HenpsMoe pa3BuTHE», «PazBUTHE MaliCKOTO )KyKay,
«Pa3zButne capanum», «Pa3Butue JArymku», «JIBOMHOE OILUIOAOTBOPEHUE Yy IBETKOBBIX
pactenuit»y, «CTpoeHHUE CEMSH OJHOIOJBHBIX W JIBYJOJBHBIX PacTEeHUI», «KHU3HEHHBIN UK



MOPCKOH KammycTbl», «Kn3HEeHHbIN IUKI MXay», «OKU3HEHHBIN LUKII TaIOpOTHUKAY, «OKM3HEHHBIN
LUKJI COCHBI».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpENapaTsl SHIEKJIETOK U CIIEPMAaTO30U 0B,
Mozeib «L UK pa3BUTHS JIATYILIKI Y.

JlabopaTtopnass paGora «lI3yueHue CTPOEHMSI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTnyeckas padora «BrplgBIeHHE NPHU3HAKOB CXOJCTBA 3apOJbILIEH MMO3BOHOYHBIX
JKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHnEe OpraHoOB Pa3MHOKEHUS BBICIIUX PACTEHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U MI3MEHYNMBOCTH OPraHM3MOB

Hcropus cTaHOBIEHHS M Pa3BUTHS T€HETUKH Kak Hayku. PaboTsl . Mengens, I'. ne @pusa,
T. Moprana. Ponb oTeuecTBeHHBIX yu€HbIX B pa3Butun reHeTuku. Pa6ots! H. K. Koneiiosa, H. 1.
Basunosa, A. H. Benosepckoro, I'. . Kapneyenko, 0. A. ®umumuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUSI U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJlIE€IbHBIE
TeHbl, AJbTEPHATUBHbIC IPU3HAKU, JAOMUHAHTHBIA W PELUECCUBHBIA IPU3HAK, TOMO3UIOTAa,
TeTepO3UroTa, YUCTast JIMHUS, TUOPUABI, reHOTHN, (QeHorur. OCHOBHBIE METOJbl T'C€HETHUKU:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYISIPHO-TE€HETUYECKHI.

JleMoOHCTpaL U

[Toptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckwii, I'. 1. Kapnieuenko, 0. A. ®unumnaenko, H. B. Tumodeer-PecoBckwuii.

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

JlaGopaTopHnasi pa6ora «/[po3odmia kak 00bEKT FT€eHETHYSCKHUX HCCIICAOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

MomnorubpuaHoe ckpemmBanue. [lepBorii 3aKkoH MeHens — 3aK0H e IMHO00pa3usi THOPHUI0B
nepsoro nokoneHus. [Ipasuno nomuanpoBanus. Bropoit 3akoH MeHaens — 3aKk0H pacleIIeHUs
npu3HakoB. lluTojormyeckue OCHOBBI MOHOTHMOPUIHOIO CKpeUIMBaHMs. [umoresa YHCTOTHI
ramer.

AHanuzupytoniee  ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep  HaclleJJOBAHMUS.
Pacmiennienue npu3HakoB MIPU HETIOJIHOM IOMUHUPOBaHUH.

Jurubpunnoe ckpemuBanue. Tpetuil 3akoH MeHaens — 3aKkOH HE3aBUCHUMOTO
HacJieI0BaHMs TPU3HAKOB. [{UToM0Ornyeckrne 0OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CuerieHHOe Hacae10BaHNE
T€HOB, HAapYIICHNE CLEIUICHNUS MEX1y T'eHaMU. XpOMOCOMHas TEOPHsI HACIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIM MEXAHU3M OIPENENICHUS I0Ja. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TeTEepOraMeTHbI MoJ. ['eHeTnueckas CTPyKTypa IOJIOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIJIEHHBIX C TIOJIOM.

I'enotun kak uenoctHas cucrema. [lneforponus — MHOMKECTBEHHOE JIEMCTBHE TIE€HA.
MHOK€ECTBEHHbI aJuieNu3M. B3auMojeincTBuE HeaUIeNbHBIX T€HOB. KOMIIIEMEHTapHOCTD.
Onucras. [Tonmumepus.

I'eHeTMYECKUIT KOHTPOJb PA3BUTHS pPACTEHUM, J>KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3HOTIOTHUECKUX MPOIIECCOB, TOBEACHUS M KOTHUTUBHBIX (DYHKIMH. ['eHeTHUecKne MEXaHU3MbI
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SIMH — Mapa3suT» U «XO35UH — MUKPOOHOM.
['eneTnueckue acrekThl KOHTPOJIS M M3MEHEHUS HAcJeICTBEHHON MH(POPMALUU B MOKOJCHUIX
KJIETOK 1 OPTaHU3MOB.

JleMoHCTpanun

[Toptpetsr: I'. Menaens, T. Mopran.

Tabmuupl u cxemsl: «llepBbiii 1 BTOpoii 3aKoHBI Menaens», «Tperuii 3akon Mennens»,
«AHanusupymollee ckpemuBanue», «Hemnonnoe noMuarpoBanne», «CHEIIEHHOE HACIEOBaHUE
MPHU3HAKOB y Apo30duiby, «I eHeTnka nonay, «Kapuotun yenoBekay, «Kapruotum Apo30¢puib,
«Kapuorun ntunsn», « MHOKECTBEHHBIN aJlienn3M», «B3anMonencTere reHoBy.



Ob6opynoBaHue: MOJENb JJsl JeMOHCTpAIMM 3aKOHOB eIMHO00pa3usi THOPHIOB MEPBOTO
MOKOJIEHUS] U PACLUCIJICHUS NPU3HAKOB, MOJEIb Uil JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HACJIE0BAHMS NIPU3HAKOB, MOJENb Ul JEMOHCTPALIMM CLEIJICHHOTO HACIEA0BaHUs IIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/pozodunar.

IIpakTnyeckas paGora «lI3ydyeHue pe3ynbTaToB MOHOTMOPHUJIHOTO CKPELIMBAaHUSA Y
JIPO30(UITBIY.

IIpakTnyeckass padora «/3ydeHue pe3yabTaTOB AUTHOPUAHOTO CKPEUIMBAHUSA Y
JIPO30(UITBIY.

Tema 13. 3aKoHOMepPHOCTH H3MEHYMBOCTH

B3aumopeiictBue reHotuna u cpenbl npu ¢gopmupoBaHuu ¢eHotumna. M3MEeHUYHBOCTh
npusHakoB. KauecTBeHHble W KOJMYECTBEHHBbIE INPU3HAKU. Buabpl  HM3MEHUYMBOCTH:
HEHACJICACTBEHHAs U HACJIEICTBECHHASI.

Monuduxanonsas u3MeH4YUBOCTh. Ponb cpenpl B hopMupoBaHUM MOIU(DUKALIMOHHON
u3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHBIH psii UM BapuanuoHHas kpuas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHMBOCTH.

['enoTunuueckass M3MeHUYUBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW H3MEHUYMBOCTU. Buabl
TeHOTHITNYECKON M3MEHYMBOCTH: KOMOMHATHUBHASL, MyTaIl[HOHHAS.

Kom0OunatuBHass n3MeHYUBOCTh. Meilo3 U MOJ0BOM MpollecC — OCHOBAa KOMOWHATHUBHOM
U3MEHYMBOCTU. POJIb KOMOMHATHBHOW M3MEHYMBOCTH B CO3JJAHUU T€HETHYECKOTO pa3Ho00pa3us
B [Ipe/ieJiax OJIHOTO BHU/IA.

MyrtanroHHass W3MEHYMBOCTb. Buabl MyTauuii: TeHHbIE, XPOMOCOMHBIE, TI'€HOMHBIE.
CHoHTaHHBIE W WHAYLUUMPOBAHHBIE MYyTallUM. SIOepHbIE M IUTOILIA3MAaTHYECKHUE MYTalUU.
ComaTtnueckue M 1oJjioBble MyTauuu. lIpuumHbBl BO3HUKHOBEHHUS MyTauuid. MyTareHbl U UX
BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO MpOIECcCAa. 3aKOH T'OMOJOTHYECKUX
psanoB B HacnenctBeHHoW wu3zMeHunBoctu (H.M. BaBunoB). BaesnepHas HW3MEHUHMBOCTH U
HaCJIEICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (YaKmopos 6 HAC1e008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUIMOS.

JleMoOHCTpaLun

IToprpertsr: I'. ne @pus, B. Moranucen, H. 1. BaBunos.

Tabmuupel 1 cxembl: «Buabsl n3MeHUuBOCTH», «Moau(UKAIMOHHAsS W3MEHUUBOCTbHY,
«KoMOuHaTHBHAs: N3BMEHUNBOCTBY, «Meio3», «OmnonorBopenue», «I'eHeTndeckue 3a0601eBaHUs
yenoBeKay, «Buasl myranuiiy.

O6opynoBaHue: XuBble U repOapHbIe SK3EeMIULSIPbl KOMHATHBIX PACTeHHM, PHCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi pabora «McciemoBaHue 3aKOHOMEPHOCTEH  MOAU(UKAIIMOHHOMA
M3MEHYUBOCTH. [TocTpoeHnEe BapUaIIMOHHOTO PSAJIa ¥ BAPUAITMOHHON KPUBOM».

IIpakTuyeckas padora «MyTaruu y 1po30Quiibl (Ha TOTOBBIX MUKPOIpENapaTax)y.

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoseka. MexayHapoaHass IporpaMma HCCIIEIOBaHUS I'€HOMa 4YEJIOBEKA.
MeToapl U3y4eHHs] TEHETUKH YEeIOBEKa: TeHEATOTHYECKUH, OJIM3HEIOBBIN, [IMTOTCHETHICCKUN,
HOMYJISIIMOHHO-CTaTUCTUYECKUH, MOJIEKYJIApHO-TeHeTHUeCKUid. COBPEMEHHOE OIpEIEIeHNE
TE€HOTHIIA: TIOJIHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4yHcie ¢ momombko ITI[P-
aHanu3a. HacnencrBennsle 3a00s1eBaHus 4eaoBeKa. | eHHbIE M XpOMOCOMHBIE O0JIE3HU YeTIOBEKA.
bone3Hn ¢ HacneACTBEHHOM HPEAPACIOIOKEHHOCThIO. 3HAYEHWE MEIMIIMHCKONM TE€HETUKH B
NPEJOTBPALICHUN W JICUCHUM TEeHETHYEeCKMX 3a00JeBaHUN dYenoBeKka. MeauKOo-TeHEeTHUECKOe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KIETKU. [IOHATHE «T€HETHYECKOTO Ipy3a». DTHUYECKUE aCIEKThI
UCCIICIOBaHU B 00JIACTH PEIaKTUPOBAHMS T€HOMA U CTBOJIOBBIX KJIETOK.

['enernyeckue (hakTOpbl MOBBIIMIEHHOW YYBCTBUTEIHHOCTH YeJIOBEKAa K (PU3UUYECKOMY U
XUMUYECKOMY 3arps3HEHUIO OKpYXKalIled cpeasl. ['eHeTnueckas MpeapacronoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSM.



JleMoHCcTpan MU

Tabmuupr u cxembl: «Kapuotun uvenoBeka», «MeToJpl MU3y4yeHHUS] TEHETUKH 4YEJIOBEKa»,
«['eHeTrueckue 3a00JIEBaHUS YCITOBEKAY.

IpakTnyeckas padora «CocTaBieHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Ceniekuusi OpraHu3MoB

JoMecTukanusi U CeJeKIUs. 3apOoXKICHHUE CEJIEKIUU W JoMecTukanuu. Ydyenue H. .
Bagunosa o LleHTpax mpouCcX0XACHUSI 1 MHOT000pa3us KyJbTYpHBIX pacTeHuil. Ponb cenexkuuu
B CO3/IaHMH COPTOB PACTEHUH U OPOJI )KUBOTHBIX. COpT, MOpOJa, IITaMM. 3aKOH FTOMOJIOTUYECKHUX
pAloB B HacliiencTBeHHOM u3MeHunBocth H. V. BaBuioBa, ero 3HaueHue i CENEKLIMOHHOMN
paboTHI.

MeTtoibl ceneKIMOHHOM paboThl. IcKycCTBEHHBIN OTOOP: MacCOBBIN U MHIMBUyaJbHBIM.
OTtanbl KOMOWHAIIMOHHON celieKuu. VcnbiTaHue mpou3BOAMTENCH MO MOTOMCTBY. OTOOp 1O
TEHOTHITY C IIOMOIIBIO OIICHKH ()EHOTHITa TOTOMCTBA U OTOOP IO TEHOTHUITY C ITOMOIIBIO aHAIH3a
JHK.

VckycCTBeHHBI MyTareHe3 Kak METOJ[ CEJEKIMOHHOW paboThl. PamuanuoHHBIN U
XUMHYECKHM MyTareHe3 KakK MCTOYHMK MYyTalMid Yy KYyJIbTYpHbIX (OpM OpraHu3MOB.
Hcnons30BaHre TEHOMHOTO PeaKTUPOBAHUS U METO10B pekoMOnHaHTHBIX JIHK miist momydeHus
MCXOJIHOTO MaTepuaa Jijisl CEJIeKIUU.

[Tonyuenune mnonumionnoB. BuyrpuBuaoBas rulpuauszauus. bau3kopoiacTBeHHOE
CKpellMBaHue, Wik UHOpUAUHT. HepoacTBeHHOE CKpelrBaHue, Wik ayTOpuauHr. ['eTepo3uc u
ero mnpuuuHbl. Mcnonp3oBanue rerepo3rca B - cenekiuu. OtmanéHHas rubOpuaAzaIus.
[Ipeogonenue Oecruiogusi MEXBHAOBBIX THOpUAOB. JlOCTHMXKEHHS CENeKIMU pacTeHUd U
KUBOTHBIX. «3€1€Has peooYUsLY.

CoxpaHeHHEe U U3YYEHHE T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHN W HX JUKUX
poauyeii i CO3aHMUsI HOBBIX COPTOB U THOPHUIOB CEIHCKOXO3SUCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemuyecKUMU pecypcamu celbCKOX03AUCME8EHHbIX U NPOMbICIO0BbIX
HCUBOMHBIX 8 YENAX YIIYUULeHUs CYUeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM qucie ¢ NpUMeHeHUemM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblix uoell u
nepcneKmuBHbIX MexHoI02Ul.

JAeMoHcTpan U

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

Tabmuipl u cxeMbl: «L{eHTpBI TPOUCXOXKACHHS U MHOTOOOpa3us KyJbTYPHBIX PACTEHUN,
«3aKOH TOMOJIOTUYECKHX PSJOB B HACJIEACTBEHHONM HM3MEHUYMBOCTH», «METOIbl CeleKuun»,
«OTtnanénnas rudpuan3anus», «KMytarenes».

JlaboparopHnasi paGora «/3yueHne cOpTOB KyJbTYPHBIX PACTEHUN M MOPOJ JOMAIIHUX
KUBOTHBIX).

JlaboparopHasi padora «/3yueHrne METOJ0B CEJIEKIIUU PACTCHUII.

IIpakTuyeckas padora «IIpuBHuBKa pacTeHUII».

IOkekypeusi «OCHOBHBIE METOJABI M JIOCTHIKEHUS CEJEKIIMH PACTCHHH U KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIMIO, TIEMEHHYIO (epMy, COPTOUCIBITATEHHBIM y4acTOK, B TEIUTMYHOE
X03SIUCTBO, B Ta0OPATOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

Tema 16. BUOTeXHOJI0TMS U CHHTETHYECKAsi OUO0JIOTUA

OOBEKTHI, HCIONb3yeMble B OHOTEXHOJOTHH, — KIETOYHbIE W TKaHEBBIE KYIbTYPHI,
MHUKPOOPTaHU3MBI, HMX XapaKTepUCTHUKA. TpaJuIMOHHAas OWOTEXHOJIOTHS: XJeOoreueHue,
MOJTy4YeHUE KHUCIOMOJIOYHBIX MPOIYKTOB, BUHOAENUE. MuKpooronorndeckuii cuates. OObeKTh
MUKpPOOHOJIOTHYECKUX TexHoorui. [Ipon3BoacTBo Oenka, aMUHOKHCIOT U BUTAMUHOB.

Co3maHnve  TEXHOJOTMM W MHCTPYMEHTOB  IEJCHANpPABICHHOTO  W3MEHEHUs |
KOHCTPYHPOBAHHUs T€HOMOB C II€JIbIO MOJYYEHHsI OPTaHU3MOB M X KOMIIOHEHTOB, COJIEp KAIINX
HE BCTPEYAIOIIHNECS B IPUPOAC OMOCHHTETUIECKHE MTYTH.



Knerounas muxkeHepus. MeToabl KyJabTypbl KIETOK M TKAaHEW PAaCTEHMM M KUBOTHBIX.
Kpuobanku. ComaTtnueckas ruOpuaud3zanus M coMaTH4ecKuil smOpuorenes. Mcmonb3oBaHue
rariou/ioB B CENEKUUU pacTeHuil. [lonyuenue MmoHoKIOHAnbHBIX anmumen. Hcnonvzosanue
MOHOKJIOHAbHBIX U NOJUKIOHAILHBIX anmumen 8 mMeouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexoHcTpyKk1Ms AHLIEKIETOK U KIOHUPOBAHUE )KUBOTHBIX. METO/ TpaHCIUIAHTALIUU SIIEP KIETOK.
Texnonoeuu  0300poénenus,  KyIbMUSBUPOBAHUA U  MUKDOKIOHAILHOZO — DPASMHOMNCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAs U TeHHasg UHXKeHepHs. VICKyCCTBEHHBIN CHHTE3 I'eHa U KOHCTPYHUPOBAHHUE
pekomOunantubix JIHK. Cozoanue mpanceennvix opeanuzmos. JIOCTHXKEHUS U TEPCIIEKTUBBI
XPOMOCOMHOM W TEHHOM HWHXEHEpUHU. ODKOJOTUYECKHE M OSTHYECKHE MpoOJieMbl TeHHOU
WHXEHEPUU.

Menununckue 6uorexnonioruu. [loctrenomuas nudposas meaununa. [TIP-nuarnocTuka.
MeTa0oI0MHBIN aHATTN3, TEHOEHTPUYECKUI aHaIM3 MPOTEOMA YEIOBEKA JIJISl OLEHKH COCTOSHHS
ero 3710poBbs. Vcronbp3oBaHue CTBOJIOBBIX KJIETOK. TapreTHas tepamnus paka. 3 D-6nonnxenepus
JUIs pa3pabOTKH (PyHAaMEHTAIBHBIX OCHOB METUIIMHCKUX TEXHOJIOTHH, CO3/IaHMs KOMILJICKCHBIX
TKaHeW coYeTaHWeM TEXHOJOTUM TPEXMEPHOro OMONpPUHTHHTA U ckaddoNauHTa A pelleHus
3a71a4 NEPCOHAITM3UPOBAHHON MEJIULIUHBI.

Coznanue BEKTOPHBIX BaKLUMH C LEJIbI0 OOecredeHus: KOMOMHMPOBAHHOW 3alllUThl OT
B030yauteneit OPBU, ycraHoBiieHHEe MOJIEKYISIPHBIX MeXaHu3MoOB (yHKiuonupoBanus PHK-
COJIeprKalliX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHMUs YETIOBEKA U JKUBOTHBIX.

JleMoOHCTpaL U

Tabmuipt u cxembl:  «/cmonbp30BaHME  MUKPOOPTaHM3MOB B MPOMBINIJICHHOM
Ipou3BOJCTBEY, «KileTouHas nnxeHepus», «I'eHHass HHKEHEPUsI».

JlaGopatopHas paGora «/3yueHre 00bEKTOB OMOTEXHOIOTHIY.

IIpakTuueckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKcKypeusi «bHOTEXHOIOTUS — BayKHEHIIas TPOU3BOIUTEIbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIHYECKOe MPOU3BOACTBO).

11 KJIIACC

Tema 1. 3apo:xaenne 1 pasBuTHE IBOJIONMOHHBIX NPeACTaBJIeHUH B 0M010rHI

OpomtonmonHas Teopust Y. [lapsuna. [Ipeanockuiky BO3HUKHOBEHUS JapBUHM3MA. JKU3Hb
Y Hay4dHas JaearenbHocTh Y. JlapBuHa.

JBuwkymue cunsl 9Boironuu  BuAoB 1o Y. JlapBuHy (BbICOKass WHTEHCHUBHOCTH
pPasMHOXKEHHUs OpPraHU3MOB, HACJIEACTBEHHAas HM3MEHUYMBOCTh, OOppOa 3a CyllecTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunteTndeckoit Teopun 3omonuu (CTI). HelitpanbHast TeopHs 3BOIIOLNH.
CoBpemeHHas IBOJIIOIIMOHHAs Ouosorus. 3HaueHUE SBOJIOIMOHHON Teopuu B (OPMUPOBAHUU
€CTECTBEHHO-HAYYHOW KapTHUHBI MUDA.

JleMoOHCTpaL UK

[Moptpersr: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, K. Krosbe, Y.
Hapsun, C. C. Yerepukos, U. U. IlImaneraysen, k. Xongern, /. K. benses.

Tabmuupl u cxemsl: «Cucrema xuBoi npupoasl (o K. Jlunner)y», «JlectHuna >xuBbIX
cymects (1o Jlamapky)», «Mexanu3m (HopMUpOBaHUS IPUCTTOCOOTEHUHN Y pACTEHUN U dKUBOTHBIX
(mo Jlamapky)», «Kapta-cxema mapuipyta myremectsus Y. Jlapsunay, «Haxonku Y. lapBunay,
«Dopmbl 60pHOBI 32 cyliecTBoBaHuE», «I[lopoasl ronyoeit», «MHoroo0pasue KylIbTypHBIX GOpM
KanycTel», «[loponibl AOMaIIHUX >KUBOTHBIX», «Cxema oOpa3oBaHUS HOBBIX BUAOB (1o Y.
HMapBuny)», «Cxema COOTHOIIEHHUS JBWXKYIIUX CHJI 3BOJIOLUN», «OCHOBHBIE IOJO0XKEHUS
CUHTETHUYECKON TEOPUH IBOJIIOLIUM.

Tema 2. MuUKpo3BOJIIOIHSA U €€ pe3yJbTaThl

[Tonmymsiuust Kak B3J€MEHTapHas eAMHMLA 3BoMoLMH. COBpEMEHHBIE METOJbl OLEHKU
TFEeHETUYECKOT0 pa3Ho00pa3us U CTPYKTYpbI NONy/siuid. Mi3mMeHeHne reHooH1a MOMyIIsIuY Kak



AJIEMEHTAapHOE HBOJIIOLIMOHHOE SBJIEHUE. 3aKOH TreHeTHueckoro pasHosecus Jx. Xapau, B.
Baiinbepra.

OnemenTapHble (HaKTOPHI (IBMDKYIIME CHIIBI) ABOJIONMH. MYTallMOHHBIA IpoIece.
Komb6unarusHast u3MmeHUnBOCTh. peii reHoB — cirydaiiHble HEHANPaBICHHbIE U3MEHEHHUS YaCTOT
aeneid B monynsnusax. dddext ocHoBarens. Ipgpexm dOymuviiounozo eoprviuka. CHudiceHue
2eHemuU4ecKo2o pasHoobpasus: npudunsl u cieocmeus. llpossnenue sghghexma opetigha eenos 6
oonvwux U maneix nonyiayusx. Murpanun. V3onsamus  momynsnuili:  reorpaduveckas
(mpocTpaHCTBEHHAas ), OroJoTHUYecKas (PEnpoIyKTUBHA ).

EcrectBennblii oTO0p — Hampaistomuid ¢aktop 3Bomonnd. DopMbel eCcTeCTBEHHOTO
oTOOpa: IBWKYIIMKA, CTAOMIM3UPYIOIIUN, paspbiBatomuid (au3pyntuBHbIA). [lomgoBoit oT6op.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATIBHOTO ITOBECHMSI )KUBOTHBIX.

[Tprcnoco0IeHHOCT, OpraHM3MOB KakK pe3yJbTaT MHUKPO3BOJIONMU. BO3HHKHOBEHUE
npucnocoOIeHnit y opranu3mMoB. ApoMopho3sl ¥ uanoanantTanuu. [IpuMeps! nprcrnocodaeHuii y
OpraHu3MoB: Mopdonorudyeckue, (U3HOIOTHUECKUe, OWOXMMUYECKUE, IOBEACHUYECKUE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xputepuum u cTpykTypa. BumooOpa3oBaHue Kak pe3ylbTaT MHKPOIBOJIOLMH.
Wzomsiust — kimoueBoid  pakTop BUmooOpaszoBanus. Ilytm u cmocoObl BUmI00Opa3oBaHUS:
ajonarpuueckoe (reorpaduueckoe), CHUMMOATPUYECKOE (IKOJOTUYECKOE), «MTHOBEHHOE)
(monumonan3anus, rudpuanzanus). JJIuTeIbHOCTh 3BOIIOIIMOHHBIX IPOLIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOTIOTUYECKOTO Pa3HOO0pa3usl.

Ponp  »BoOmronmoHHON Omonormm B pa3paboOTKE HAYYHBIX METOJOB COXpaHEHUs
O6unopa3zHooOpaszus. MUKPOIBOMIONUS M KOIBOJIOLMS MapasUTOB M HMX XO031€B. MeXaHU3MbI
(GOpMUPOBAHUS YCTOHYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoHCTpanun

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

Tabnuupl 1 cxembl: «MyTallMOHHAs U3MEHUYUBOCTBY, «lloMynsuOHHas CTPYKTYypa BUIaY,
«Cxema mposiBieHHs 3akoHa Xapau—BainOepra», «JIBWKyIiwe CHIBI  DBOJIIOIUN,
«OKOJOTHYeCcKass H30JALMs MONYISIUMKA ceBaHCKOM ¢openny, «I'eorpaduueckas H30IALUSA
JIMCTBEHHUIIBI CUOMPCKOM M JTMCTBEHHMIIBI Aaypckoit», «[lomynsnuoHHbIe BOJHBI YUCIEHHOCTH
XUIIHUKOB U XKepTB», «Cxema JeHCcTBUA ecTecTBEHHOro ot0opa», «Popmbl OOpbOBI 32
CYILICCTBOBAHUEY, «MHpycTpuanbHbId MEJIaHU3M, «OKuBspie HCKOIIaeMBIEe»,
«[ToxkpoBUTENBCTBEHHAs: OKpacka >KHMBOTHBIX», «lIpemympexnaronias okpacka >KUBOTHBIX»,
«®Du3nonoruyeckue agantanuny», «I[IpucnocodbieHHOCTh OPraHU3MOB U €€ OTHOCUTENIbHOCTbHY,
«Kputepun Buna», «Bugsl-aBoitHuku», «CTpykTypa BHIa B mnpupone», «CrnocoObl
BUJ000pazoBanus», «l'eorpapuyeckoe BHUI00OOpa3oBaHHE TpEX  BUIOB  JIAHABIIICH,
«DKOJIOTHUECKOE BMJI000pa3oBaHME BHUIOB CHHHUI», «llomumiaouasl pacteHuit», «KamycTHo-
peneyHblid THOPHUIY.

Ob6opynoBanue: repdbapuy pacTeHUH, KOJUIEKIIMM HACEKOMBIX, dydena NTHIl U 3BEeper C
IpUMepaMHu pa3iNyYHbIX MPUCIOCOOJIEHUH, Yydena MTHUIl M 3Beped pa3HbIX BUIOB, Tepbapuu
pacTeHHi OJIM3KUX BUIOB, 00pa30BaBLIMXCS PA3IMUYHBIMU CIIOCOOAMHU.

Jladoparopnasi padora «BrIsBieHHE H3MEHUYNBOCTH y 0CO0€H OHOTO BUIA.

JlaGopaTtopnas pabora «lIpucrnocobneHust OpraHu3MOB W HUX OTHOCHTEJbHas
11EeJIECO00PA3HOCTH Y.

JlaGopaTopHnas pa6ora «CpaBHEeHHE BUJIOB 110 MOP(HOJIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3Bo1onus 1 €€ pe3yJibTaThl

MeTtopl u3yueHus MakpodsBosiony. [laneonTonornyeckue MeToabl U3y4E€HUS SBOJIOLHH.
[Tepexonubie popMbl U PUIOrEeHETUYECKUE PSAIBI OPTAHU3MOB.

Buoreorpadpuyeckne Meronasl uszydeHus osBomonuu. CpaBHeHue ¢uopbl U (payHbI
MaTEepUKOB U OCTpoBOB. bruoreorpaduyeckue obnactu 3emian. BUnbl-sHIEMUKH U PETUKTHI.

OMOPHONIOTHUECKUE U CPaBHUTEIBHO-MOP(]OIOTHYecKre METObl M3YyYCHHS HBOJIOIHH.
['eHeTnyeckue MeXaHU3MbI SBOJIOLMU OHTOT€HE3a M MOSBJICHHS 3BOJIOIMOHHBIX HOBIIECTB.



I"'oMosiornyHbIe ¥ aHAJIOTMUYHBIE OpraHbl. PyinMeHTapHbIE OpraHbl U aTaBU3Mbl. MONIEKYIISIPHO-
reHeTU4ecKue, OMOXMMUYECKME M  MaTeMaTU4eCKUe METOJbl  HM3YyYeHHs]  HBOJIOLUH.
['omonoruynsie reHsl. COBpeMEHHBIE METOBI TOCTPOEHUS (PHIIOTEHETUYECKHX JIEPEBHEB.

XPOMOCOMHBIE MyTallu1 U YBOJIIOLMS TEHOMOB.

OO0mue 3akoHOMepHOCTH (TpaBwWiia) dBOMOUMU. [lpunyun  cmeHvl  YHKYULL.
HeobGpaTtumocTs 3BooLMH. AantuBHas paauanus. HepaBHOMEpHOCTb TEMIIOB 3BOIIOLHH.

JleMoOHCTpaL Ul

[Toptpetsi: K. M. Bap, A. O. KoBanieBckuii, @. Mroiuiep, J. ['ekkelnb.

Tabmuiel 1 cxeMbl: «OUIOTCHETUYSCKUH PSJT JIOMIATN», «APXEONTEPUKCY, «3BEPO3YyObIe
auepsl», «Crerouedans», «Punnodure», «CemMeHHble NAanopoTHUKNY, «buoreorpapuyeckue
30HBI 3emun», «Jlpelid koHTHHEHTOBY», «PenmukrThl», «HawampHbie cTaguu 3MOPHOHATBHOTO
pa3BUTHA IO3BOHOYHBIX JKUBOTHBIX», «[ 'OMOJIOTMYHBIE U AHAJIOTUYHBIE OPTraHbl», «PyIUMEHTHI,
«ATaBU3MBIY, «XPOMOCOMHBIE HAOOpHI 4YeJIOBEKa M IIMMIIaH3e», «lJIaBHbIE HampaBIICHUS
3BOJIIOLIUMY, «OO0II1e 3aKOHOMEPHOCTH HBOJIFOLIHM.

Ob6opynoBaHue: KOJJICKIMH, TepOapuu, MYISDKH HCKOMAeMBIX OCTATKOB OPraHH3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJICKLIUU
HACEKOMBIX.

Tema 4. IIpoucxoxkaeHue U pa3BUTHE KU3HU Ha 3emie

Hayunble rumoTte3bl NpOMCXOXKAEHUS JKU3HU Ha 3emie. AOHMOreHe3 U IaHCIEepMMS.
JloHay4Hble TpEeACTaBICHUS O 3apOXKJIECHUM S>KU3HU (KpealnoHM3M). I'mmore3a MOCTOSIHHOTO
camo3apo>KJIeHUs )KU3HU U €€ onpoBep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. IMactepa.
[TpoucxosxaeHue >Ku3Hu U acCTPOOUOIIOTHSL.

OcHoBHbIE ATanbl HEOpraHuueckoi »Bosonnu. [lnanerapuas (reojsorudyeckas) 3BOJIIOLHUS.
XuMHUecKasi 3BOJIONMSA. AOHOreHHBIH CHHTE3 OPraHMYECKHUX BELIECTB W3 HEOPIaHUYECKHX.
Omneit C. Muinepa u I'. FOpu. O0pa3zoBanue noimmMmepoB u3 MoHoMepoB. KoaliepBaTHas runoresa
A. U. Onapuna, runore3a nepBuyHoro OynboHa J[x. XonneitHa, reHerndeckas rumnoresa I
Ménnepa. Pubosumsl (T. Yek) u runoresa «mupa PHK» V. I'nnGepra. ®opmupoBanrue MeMOpax
Y BO3HUKHOBEHUE MPOTOKJIETKH.

Uctopuss 3emnu u wmeroabl €€ wu3ydeHus. lckomaeMble OpraHMYECKHE OCTaTKH.
['eoxponoyorust u e€ Meroasl. OTHOcUTenbHass M aOCOMIOTHAasE  TE€OXPOHOJOTHSL.
['eoxpoHoOrMUecKast Kasa: 30Hbl, 3pbl, IEPUOJIBI, FTOXH.

HauvanpHble 3Tanbl opraHnyeckoi sBosronud. llosBiieHne W 3BOMIONMS MEPBBIX KIETOK.
Opomtonuss Merabonu3zMa. Bo3HukHOBeHHEe mepBbIX sKocucTeM. CoBpeMEHHbIE MUKpPOOHbIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emie cooduiectB. Ctpomaronutsl. I[IpokapuoTel u
JYKapHOTHI.

[TpoucxoxaeHne SykapuoT (CUMOMOTEHe3). DBONIOIHOHHOE MPOUCXOXKIACHHE BHUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOUYHBIX  OpPraHU3MOB. BO3HHKHOBEHHWE OCHOBHBIX  TPYHI
MHOTOKJIETOYHBIX OpPTraHU3MOB.

OcHoBHbBIE 3Tambl HBOJIOLMU BbICIIUX pacTeHui. OCHOBHBIE apoMop(do3bl PacTEHUU.
Brixon pactennii Ha cymry. [losBiieHnEe cIOpOBBIX pacTeHUI U 3aBOEBaHKNE UMU cyllld. CeMEHHbIE
pactenus. [IponcxoxaeHne NBETKOBBIX PACTEHUM.

OcCHOBHBIE 3Tamlbl 3BOJIONMU KUBOTHOTO Mupa. OCHOBHBIE apoMOpP(O3bl >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBJIEHHE COBPEMEHHBIX TUIOB. [lepBbie X0opaoBbIE
XKHUBOTHBIC. J)KHU3Hb B BOJIE. DBOJIOIMS MMO3BOHOYHBIX. [IponcxoxaeHre ampuOuil 1 penTUiIvii.
[Tpoucxoxaenne miekonuTaromux W OTUI. [lpuHIMN KitoueBoro apomopdoza. OcBoeHHE
0€CII03BOHOYHBIMU U I03BOHOYHBIMU KHBOTHBIMH CYIIIH.

PazButue *u3Hu Ha 3emiie IO ApaM U MEPUOoaaM: apXeid, MpOTepO30id, Maneo30il, Me3030H,
KaifHo30#. O011ast XapaKTepUCTHKA KJIMMaTa U re0J0rMYecKux nporeccos. [losiBieHne u pacuser
XapaKTepHBIX OpPraHU3MOB. YTJIeoOpa3oBaHUE: €ro YCIOBMsS W BIMSHUE HA Ta30BbI cOCTaB
aTMochepsl.



MaccoBble BBIMHpPAHUSI — SKOJOTUYECKHE KpU3UCHI mpouuioro. ITpuunusl U ciaeacTBust
MacCOBBbIX BhIMHpaHH. COBPEMEHHBIN IKOJIOTHYECKUN KpHU3HUC, ero ocoOeHHocTu. [Ipobiema
coxpaHeHHs OMopa3HooOpas3us Ha 3emiie.

CoBpemeHHas cuctemMa opraHudeckoro mupa. [IpuHIMNBI KjIaccuPUKaUU OPraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPraHU3MOB.

JdemMoHcTpauMu

[Toptpersr: @. Pean, JI. Cnannanuanu, JI. ITacrep, . . Meunukos, A. Y. Onapun, J[x.
Xonpgewn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuner u cxembl: «Cxema ombita @. Penu», «Cxema onwita JI. [TacTepa mo u3ydeHUIo
caMo3apokJieHusl ku3Hm», «Cxema omnbita C. Mmwuiepa, I'. FOpu», «9Tanbl HeopraHudecKoi
’BOIIOLIMNY, «['eoxpoHosoruueckas mkana», «HadanpHbple 3Tanbl OpraHUYECKOW 3BOJIIOLMMY,
«Cxema 00pa3oBaHUs IYKApUOT MMyTEM cuMOHorenesay, «Crucrema )uBoil mpupoibl», «CTpoeHue
BUpyca», «Apomopdosbl pacrteHuity, «PuHHOMUTHY, «OIHOKICTOYHBIE BOJOPOCINY,
«MHOroknaeTouHble Bogopocin», «Mxu», «llanopoTHukn», «l'010CEeMEHHBIE pacTEHUA,
«Opranbl 1IBETKOBBIX pacTeHHui», «(CxeMa pa3BUTHS >KMBOTHOTO MHpPa», «ApoMopdo3bl
JKUBOTHBIX», «[Ipocreitmmey, «KumeunononoctHeiey, «llmockue yepBu», «HineHHCTOHOTHEY,
«Pw10BI», «3eMHOBOAHBIEY, «lIpecmbikatomuecs», «lItutby, «Mnekonurawomue», «Pa3Butue
JKU3HU B apXeuckoil spey», «Pa3BUTHE XU3HU B MPOTEPO3OKCKOU 3pe», «Pa3BuTHe KU3HU B
IIaJIC030MCKOM dpe», «Pa3BUTHE KU3HHA B ME3030MCKOU 3pe», «Pa3BUTHE )KU3HU B KAHHO30MCKON
3pe», «CoBpeMEeHHas CUCTEMa OPTaHUYECKOTO MUPAy.

OOGopynoBanue: TepOapul pacTEHUW pPa3TUYHBIX OTIEIOB, KOJJICKIIMM HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KMBOTHBIX, PAaKOBHHBI MOJUIIOCKOB, KOJUJIEKIIMM HWIJIOKOXKHUX, CKEJEThl
MIO3BOHOYHBIX JKMBOTHBIX, 4Yydeja MTHUILl U 3BEped, KOJUIEKIMU OKaMEHEJOCTEH, IOJIE3HbIX
MCKOIIAEMBbIX, MYJISIKH OPraHUYECKUX OCTAaTKOB OPTaHU3MOB.

BupryanbHaa snaGopatopHasi padora «MonenupoBanue onbiToB Muniepa—tOpu mo
M3YYEHUIO a0MOTEHHOTO CHHTE3a OPTraHNMUECKUX COSAMHEHUN B IEPBUYHOMN aTMocdeper.

Jladboparopnasi padora «/3ydeHne M ONMMCaHWE WCKOMAEMBIX OCTATKOB JPEBHHUX
OpPTaHU3MOBY.

IIpakTuyeckas padora «3ydeHre ocoOEHHOCTEN CTPOEHUS paCTEHUI Pa3HbIX OTAEIOB.

IIpakTuyeckas padora «3yueHue 0cCOOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ej10BeKa — aHTPONOreHe3

Pa3paens! u 3agaun anTponosoruu. MeToasl aHTPOIIOJIOTUH.

CraHOBJIEHHE TIPEACTaBICHUI O MPOMCXOKICHUM YeJIOBeKa. Pelnruo3Hble BO33pEHUS.
CoBpeMeHHbIE HAYYHBIE TEOPHH.

CxonctBo  yenoBeka ¢ JKUBOTHBIMHU. (CuHcTeMaTHUeCKOe TOJIOKEHHE 4YellIoBeKa.
CBuzeTenbcTBAa CXOJACTBA UENOBEKAa C JKMBOTHBIMH: CpPaBHHTEIbHO-MOp(]oIorHuecKue,
IMOpHOTOTHYECKHE, (U3HOIOTO-OMOXUMUYECKHE, TOoBeAeHUeckre. OTIUYus dYeloBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBS3aHHBIX C HUM NPHU3HAKOB. Pa3BUTHE TOJOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JIBuokytue cuiibl ((pakTOphl) aHTPOIIOTeHEe3a: OUOIOTHYeCcKre, conranbHbie. COOTHOIICHHE
OMOJIOTHYECKUX U COIMATBHBIX ()aKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaJMM aHTpOIIOreHe3a. PaHHMe yernoBekooOpazHble 00e3bsHBI (IIPOKOHCYIbI) U
paHHHE TOHTHABI — OOIIMe MPEIKH YeIOBEKOOOpa3HbIX 00€3bsH U JoJeil. ABCTPaIONUTEKH —
JIBYHOTHE Tpeaku Jiroae. UenoBek ymenbli, mepBble U3rOTOBICHUSI opyauil Tpyaa. Yemnosek
NPSIMOXOJIALINIM 1 TepBbIN BBIXOJ JtoJiel 3a mpeaensl Adpuku. Yenoek reienboeprekuii —
001l MpeoK HeaHePTAIbCKOTO YeIOBeKa U YelIOBEKa pa3yMHOTO. UenoBeK HeaHIepTaabCKUi
Kak BUJ JIIOJICA XOJIOJHOTO KiauMara. YenoBeK pa3yMHbIH COBPEMEHHOIO THIA, AECHUCOBCKHUIA
YeIIOBEK, OCBOCHUE KOHTUHEHTOB 3a mpezenamu Adpuku. [laneoreHeTrka 1 maaeoreHoMHKa.

DBOJIIOIMST COBPEMEHHOTO 4YelioBeKa. EcTecTBeHHBIM OTOOpP B MOMYJANMSAX YEIOBEKA.
MyTanuoHHbIi npouecc U noauMopdusm. IlonyasiroHHbIe BOIHBL, Apeiid) reHOB, MUTpaUs U
«a(dexT ocHOBaTENA» B MOMYJSALUAX COBPEMEHHOTO YETIOBEKA.



Yenoseueckue pacel. [lonstue o pace. boinbmine pacel: eBpomneouaHasi (e€Bpasuiickas),
aBCTPAJIO-HErPOMIHAsA (PKBaTOpHAlIbHAsA), MOHTOJIOMAHAS (a3uMaTCKo-aMepHuKaHcKas). Bpems u
IyTH paccelieHus 4YesoBeKa 1Mo IulaHere. EauHcTBO yenoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh pacu3Ma. [IpucrnocobieHHOCTh YenoBeKa K pa3HbIM YCIOBHUSIM OKpY>KaroLIei
cpensl. Bausinue reorpaduueckoil cpeabl U Apeiida reHoB Ha MOpP(OJOTHIO U (PU3HOIOTHIO
YeJ0BeKa.

MexXIUCIUIIMHAPHBIE METOAbl B (U3HUYECKON (OMOJOTMYECKOW) aHTPOIIOIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOINOJIOTMsg M MAaJCOAHTPONOJIOTHS  YEJIOBEUECKHX  HOMYJISLUM.
buocounaneHple  HCcIeAOBaHMA ~— OPUpPOJAbI  dYelloBeka.  VccimepoBaHMe — KO3BOJOLUU
OHMOJOTUYECKOr0 U COLUATBHOIO B YEIIOBEKE.

JleMoOHCTpaLuu

[Toptpetsr: Y. apBun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuner w  cxembl: «MeTOasl  aHTPOMOJIOTUMY», «[ OJIOBHOW MO3r  YeEJIOBEKay,
«YenoBexkooOpa3Hble 00€3bsHBDY, «CKeNeT 4eloBeKa M CKeNeT IIUMIlaH3e», «PyauMeHThl u
aTaBU3MBI», «JIBWKyIIME CHJIBI AHTPOIOreHE3a», «IBOJIOIMOHHOE JPEBO YEJIOBEKAY,
«ABcTpanionurek», «HenoBek ymensiii», «HenoBek npaMoxoaauuiny, «JleHUCOBCKUM 4eI0BEK»
«Heanpaepransup», «KpomanboHIb, «lIpeaku dyenoBeka», «ITalbl BOJIOIMUH UYETOBEKAY,
«Packp1 uenoBekar.

OO6opynoBaHue: MyJIsKM OKaMEHEJIOCTEH, IPEIMETOB MaTepUabHON KYJIbTYpPbl IIPEIKOB
4enoBeKa, penpoaykuuu (pororpadum) KapTHH ¢ MUDOTOTHUSCKUMU U OUOIEHCKUMU CIOKETaMu
IIPOMCXOXKICHUS ueloBeKa, (ororpaduu HaXOJOK HCKOMAEMbBIX OCTAaTKOB YEJIOBEKAa, CKEJET
YeJIoBEeKa, MOJIeNIb Yeperna YeJIOBEeKa M uepena IIMMIIaH3€, MOJENb KUCTH YEeJlIOBEKa U KUCTU
HIMMIIaH3€, MOJIEIIU TOPCa MIPEIKOB YEJIOBEKA.

JlabopaTopnasi paGora «lI3ydyeHue ocoOeHHOCTEH CTpPOEHHUS CKeJeTa ueloBeKa,
CBSI3aHHBIX C MPSMOXOXKIECHUEM).

IIpakTuyeckas padora «/3yueHue 3K0NOrHYeCKUX aJanTaluil 4eJIOBEKay.

Tema 6. Jxos10rusi — HaAyKa 0 B3aMMOOTHOLIEHUSIX OPraHU3MOB M HA/IOPTaHNU3MEHHBIX
CHCTEM C OKpY KaloLen cpenou

3apoxaeHue U pasBuTtHe dKojoruu B Tpymax A. ['ymOGompara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl um 3amaum skonoruu. CBsi3b
AKOJIOTHU C APYTUMH HayKaMH.

Metonasl skonoruu. [loneBbie HaOmOAEHUSA. DKCIEPUMEHTHI B DKOJIOTUU: MPHUPOJIHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTUH. MOHUTOPUHT OKpY’KalOLEH CpeJibl: JIOKaIbHBIMH,
PETHOHANBHBIN U TI100aIbHBIH.

3HaueHUE SKOJOTMYECKHX 3HAHUM IS 4YeloBeKa. DKOJOTMYECKOEe MHUPOBO33PEHHE Kak
OCHOBa CBs3€H 4eloBeuecTBa € MNpuUpoaod. POpMHUPOBAHUE SKOJOTUYECKOW KYIbTYpbl U
HKOJIOTMYECKOI rPaMOTHOCTH HACEJICHUSI.

JleMoHCTpanun

[Toptpetsr: A. I'ymbonsar, K. ®@. Pynse, H. A. Cesepnios, 3. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmumpl 1 cxembl: «Pa3mensl skogorun», «MeTonbl dKoJorun», «CxeMa MOHHUTOPHHTA
OKPY’KaIOIIEH Cpeabl».

JladopaTropnasi padora «/3yueHrne METOZ0B SKOJIOTHYECKUX HUCCICTOBAHUIY.

Tema 7. Opranusmsl U cpeaa OOMTAHUSA

Okonoruyecknue (GakTopbl U 3aKOHOMEpHOCTH uX JeictBus. Knaccudukanus
DKOJIOTMUECKUX  (PaKTOpOB:  aOMOTHYECKHE, OMOTHYECKHE, aHTpormoreHHeie.  OOiue
3aKOHOMEPHOCTH ACHCTBUs dKoJorndeckux ¢aktopos. [IpaBuno muaumyma (K. llnpenrens, 1O.
JInbux). TonepaHTHOCTH. DBPHOMOHTHBIE M CTCHOOMOHTHBIE OPTaHU3MBI.

Aobuotndeckue (akTopbl. CBET Kak 3KoJoTHueckuii dakrop. [[eficTBUe pa3HBIX Y4acTKOB
COJIHEYHOTO CIIEKTpa HAa OPraHU3Mbl. OJKOJOTMYECKHE TPYIMbl PACTEHUW U >KUBOTHBIX IO
OTHONIEHUIO K cBeTy. CUTHalbHAs poJib cBeTa. POTONEPUOAU3M.



Temmeparypa Kak skonoruyeckuit Qaxrop. [leiicTBue Temmeparypsl Ha OpraHU3MBL.
[ToMKnIOTEpMHBIE H TOMOHOTEPMHBIE OPIAHU3MBbl. DBPUTEPMHBIE U CTCHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skonormueckuii ¢akrop. IlpucnocoOnenuss pacTeHH K MOIACPKAHUIO
BojHOro Oananca. Kiaccudukauus pacteHuid mo oTHouleHuto K Boje. IlpucnocoGnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXUMA.

Cpenpl oOUTaHMS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YyILIHAas, IOYBEHHAas, IIyOMHHAas
NOJNOYBCHHAsI, BHYTPHOPraHU3MeHHas. (DHU3UKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [IpucrnocobiaeHns opraHu3MoB K )KU3HU B pa3HbIX cpeiax.

buonorunueckue putmbl. BHemHne u BHyTpeHHUE pUTMBbL. CyTOUHBIE U TOAUYHBIE PUTMBI.
[Tprcnoco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIIOBUMN JKHU3HH.

XKuznennsie Gopmbl opranu3moB. [lonsarue o xu3HenHoi ¢opme. KuzneHHBIE (OPMBI
pacTeHH: NEpeBbs, KyCTAPHUKH, KyCTaDHWYKH, MHOTOJIETHHE TpaBbl, OJHOJICTHHE TpPAaBBl.
Kuznennsle (GOpPMBI JKUBOTHBIX: THUAPOOHMOHTHI, TE€OOMOHTHI, a’dpOOHOHTHL. (OcOOEHHOCTH
CTPOEHUs U 00pa3a KU3HU.

buotndeckne  Qaktopel. Bumbl OHOTHYECKMX  B3aUMOJCHCTBUN:  KOHKYPCHIIUS,
XMUIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koonepanus, MyTyajau3M, KOMMEHCATU3M
(KBapTHUpaHTCTBO, HaxJieOHW4YecTBO). Herpoduueckne  B3aMMOAEUCTBHS  (TONHUYECKHE,
dopuueckue, ¢abpuueckue). 3HaYeHHE OUOTHYECKUX B3aUMOJCHCTBUN Ui CYIIECTBOBAHUS
OpraHu3MoOB B cpesie ooutanus. [[puHIUIT KOHKYPEHTHOTO UCKIIIOUEHUS.

JdeMoHcTpannmn

Tabmuubl 1 cxembl: «JKosorndeckue (GpakTopb», «CBETOBOW CIEKTP», «IKOIOTHIECKUE
IPYIIBI )KUBOTHBIX 110 OTHOILLEHUIO K CBETY», «TEIIOKPOBHBIE )KUBOTHBIEY, «XO0JIOJHOKPOBHBIE
KHUBOTHBIE», «DU3HONIOTHYECKHE aJanTalud KUBOTHBIX», «Cpenbl OOUTaHUS OPTaHU3MOBY,
«buonornyeckue puT™Mb», «OKuzneHHble GOpMBI pacTeHUI», « KU3HEHHbIE (POPMBI )KUBOTHBIX»,
«JKocucTeMa HIMPOKOJIUCTBEHHOTO Jieca», «JKocucTeMa XBOMHOro jecay, «llenu nuranusy,
«XumnnyectBo», «Ilapazutuzm», «KonkypeHuus», «Cumonos», «KommeHncaausmy».

OOGopynoBanue: repbapuu pacTeHUM W >KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIHSHUIO
pPa3NIMYHBIX ~ JKOJIOTMYECKUX  (aKTOpPOB, TIepOapuu  CBETOJNIOOMBBIX, TEHENIOOMBBIX U
TEHEBBIHOCJIMBBIX PAaCTEHUI, CBETONIOOMBBIC, TEHEIIOOUBHIE U TEHEBBIHOCIMBBIE KOMHATHbBIE
pacTeHus, repoapuu U KOJIJIEKIIMH TEIUIONI00UBBIX, 3MMOCTONKHX, MOPO30YCTONYNBBIX pacCTEHUH,
yyyesna MNTULl U 3Bepel, repOapuu pacTeHHil, OTHOCSIIMXCS K TUrpoduTaMm, Kcepodutam,
Me30(gHTaM, KOMHATHbIE PaCTEHUs JTaHHBIX I'PYII, KOJJIEKIMH KMBOTHBIX, OOUTAIOIINX B Pa3HbIX
cpenax, TrepOapum M KOJJIEKIMHM pacTeHUWM W JKMBOTHBIX, OOJajaloluX dYepTaMu
IPUCIOCOOJIEHHOCTH K CE30HHBIM M3MEHEHHUSM YCIOBUH JKU3HHU, TepOapuu M KOJJIEKIHH
pacTeHU M KUBOTHBIX PA3IUYHBIX KU3HEHHBIX (OPM, KOJUIEKIIMU KMBOTHBIX, YYaCTBYIOIIMX B
Pa3IMYHBIX OMOTHYECKUX B3aUMOJCHCTBUSX.

Jlaboparopnasi padora «BrisBieHHE TPUCTIOCOOICHNUN OPTaHU3MOB K BIUSTHUIO CBETaY.

JlaGopaTtopnass pabora «BblsiBIeHHE NPUCIOCOONEHUNH OPraHU3MOB K  BIHMSHHUIO
TEMIEPATYPI».

JlaGopaTtopnass padora «AHaroMHyecKHMe OCOOCHHOCTH PACTeHHUH U3 pa3HBIX MECT
oOUTaHUNY.

Tema 8. Iko/10rus1 BUAOB M NOMYJIALHI

DKOJIOTUYECKHE XapaKTepUCTUKH momyisiuuu. [lomynsnusa kak Ouonoruyeckas cUcTeMa.
Posb HeomHOpPOAHOCTH cpebl, (PU3HYECKHX OaphepoB M OCOOCHHOCTEW OHMONIOTMH BUIOB B
(bopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYpHI MoMyauuid. OCHOBHbIE MOKA3aTeNN MOMYIISIIINU:
YHUCJIEHHOCTh, IUIOTHOCTh, BO3PAacTHAasi M I0JIOBas CTPYKTYpa, POXKAAeMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTpALIUSL.

Okojoruyeckas CTpykTypa nomyisauud. OLEHKa YUCIEHHOCTH NOmyssuuu. JuHamuka
HOMYJISAILMY U €€ peryssanus. buotnuecknii moTeHIMal NOomysinui. MoaenupoBanie TMHAMUAKH
nonynsiuuu. KpuBble pocta uucieHHOCTH momymsiuuu. Kpuble BbDKMBaHMs. Perymsamus



YHCICHHOCTH TOMYJSUUNA: POJh (PAKTOPOB, 3aBUCSAIIMX M HE 3aBUCAIIUX OT IUIOTHOCTH.
DKoJyiorudeckue crparerud BunoB (I- u K-ctparerun).

[Tonsatue 00 »sKoMOrMYecKo Huie BUAa. Mecroobutanue. MHOroMepHas MOJAEIb
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skxonorndeckoil Humud. [loteHnumanbHas u
pean30BaHHasl HULIIH.

Bun xak cucrema momynsuuidi. Apeanbl BUAOB. Buabl M uX KU3HEHHBIE CTpPATETHUU.
DKOJIOTUYECKUE IKBUBATICHTHI.

3aKOHOMEPHOCTH TIOBEIEHUS U MUTpAlUil JKUBOTHBIX. buoiornyeckue MWHBA3UU
YYy>KEPOJIHBIX BUOB.

JdemMoHcTpauMu

IToprper: Ix. M. XaTuynHCOH.

Tabmuiel 1 cxeMbl: « DKOJIOTHYECKHUE XapaKTepUCTUKU nonyasuuny, «[IpoctpancTBenHas
CTPYKTypa mnonyiasauun», «Bo3pacTHpie mnupamMuabsl MOOMyJSun», «CKOPOCTb 3aceieHus
MOBEPXHOCTU 3€MIIM Pa3IMYHbIMH OpraHu3Mamuy», «Mojenb skonoruueckoi Humu Jx. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHUM, KOJUIEKIIUU KUBOTHBIX.

Jladoparopnas padora «[IpucnocoOseHust CeMsH paCTEHUN K PACCETICHUIOY.

Tema 9. DKo0JI0THA CO00MIECTB. IKOJOTHIECKHE CHCTEMBI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero ctpykrypa. CBsi3u MeXIy OpraHU3MamH B
OHOLICHO3E.

Okocucrema Kak oTkpeitas cucrema (A. JIx. Tencnu). DyHKIMOHAIBHBIE OJIOKU
OpPraHU3MOB B JKOCHUCTEME: MHPOAYLEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypOBHHU.
Tpoduueckue nenu u cetu. Abnorndyeckue OIOKK dKocucTeM. [10UBBI M WUIIBI B 9KOCHCTEMAX.
KpyroBopoT BEHIECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHbIE ITOKa3aTeN 3kocucTeMbl. buomacca u npoaykius. DKOJI0rH4ecKre mMupaMubl
quces, OMOMacChl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOINECTB — CyKIeccuu. IlepBuuHbIE U BTOPUYHBIE CYKLECCHHM U HUX
INPUYMHBL. AHTPONOre€HHbIE BO3JCHCTBUS Ha cykineccud. KimMmakcHoe cooOuiecTso.
buopa3noobpa3ue 1 moJHOTa KPyroBOpoTa BEIIECTB — OCHOBA YCTOHYHMBOCTH COOOIIECTB.

[TpuponHbIEe 3KOCUCTEMBI. JKOCUCmeEMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
DKrocucmemvl myHop, i1ecos, cmenetl, Ny CmbvlHb.

AHTpPOIIOTEHHbIE  JKOCUCTEMBI. Arposkocuctema. ArporeHo3. Pazmuuus wmexay
AQHTPOIIOTE€HHBIMH U MIPUPOIHBIMU SKOCUCTEMAMH.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opojckas ¢uopa u ¢ayHa.
CunaHTpomnu3anus ropojackoi dayHel. buonornueckoe ©  XO3MHWCTBEHHOE 3HAYCHUE
arpo3KoCUCTEM U YpOOIKOCHUCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHMSI OCHOBHBIX B3aUMOJICHCTBUI OPraHNU3MOB B DKOCHCTEMAX.
Ponv xackaonozo sghghexma u 6udos-s0ugpuxamopos (knrouesvlx 6u008) 6 GYHKYUOHUPOBAHUU
aKocucmem. IlepeHOC PHEPrUM M BEIIECTB MEXAY CMEXKHBIMU DKOCHCTEMaMH. Y CTOHYMBOCTH
OPTraHW3MOB, TIOMYJSIIAA W DKOCHUCTEM B YCIOBHSIX €CTECTBEHHBIX W aHTPOIOTEHHBIX
BO3JICUCTBUM.

Mexanuzmvl  6030eticmeusi  3a2psA3HEHUll  pA3HBIX MUNO08 HA  CYOOP2AHUSMEHHOM,
OpP2aHUBMEHHOM, NONYJIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmsusi. MeTooIorus MOHUTOPUHTAa €CTECTBEHHBIX U
AQHTPOIIOTE€HHBIX SKOCHUCTEM.

JeMoHCTpauMu

IToprper: A. JIx. Tencnu.

Tabmuue! u cxeMmbl: «CTpyKkTypa OHOLIEHO3a», «DKOCHUCTEMAa IMIMPOKOIUCTBEHHOTO JIEcay,
«JKocucteMa XBOMHOro Jseca», «DyHKIMOHAIbHBIE TPYHIBl OPraHU3MOB B SKOCHCTEMEY,
«KpyroBopor BemectTB B 23kocucteMey», «llenu mnuTanus (macTOuIHAsl, JETPUTHAs)»,



«QKoyoruyeckasl MUpaMuIa Ynucem», « IKOIOrHIecKas mupaMuaa OMoMaccel», « IKOIOrHIecKas
nupamuia suepruny», «ObpazoBanue 0onotay, «llepBuunas cykueccus», «BocctanoBienue jieca
Moclie TmoXxapay, « IKOCUCTEMA 03epay, «ArpoleHo3», «kKpyroBopoT BEIIeCTB U MOTOK SHEPTUHU B
arpoiieHose», «IIpumepsl ypooskocuctem».

O6opynoBanue: repOapu pacTeHUN, KOJUICKIIMM HACEKOMBIX, Uydesia ITHI[ U 3BEPei,
repOapuu KyJlIbTYPHBIX U JUKOPACTYLIUX PACTCHUI, aKBAPUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuyeckas padora «/3ydenue u onucanue ypOo03KOCUCTEMBDY.

Jladoparopnasi pa6ora «/3yueHue pasHOOOpa3usi MEJIKMX TTOYBCHHBIX YWICHHUCTOHOTHX B
pa3HBIX YIKOCHCTEMAX).

IKekypeusi «IKCKypcHsi B TUIIMYHBIN OuoreoneHos (B nyOpaBy, Oepe3HsK, €lbHUK, Ha
CYXOZOJIbHBIN WM MOWMEHHBIH JIyT, 03€p0, O0I0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCHCTEMY (Ha MOJIE WK B TEIUTMYHOE XO3SIHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

buocdepa — obmennanerapHas 0o0ojgouka 3eMiH, TJie CYIIECTBYET WM CYIIECTBOBala
)u3Hb. Pazputue npencrarieHuii o buocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepuaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKupoe BemecTBo 6uocdepsl U ero GyHKIUU.

3aKOHOMEPHOCTH CymecTBoBaHUS Onocheprr. OcodeHHOCTH OMochepsl Kak TiodambHON
sKocucTembl. JluHamuuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMOTreOXMMHUYECKUE UKITBI (YTIepoia, a30Ta). PATMUYHOCTS sBIIEHU B Onocdepe.

3onanbHOCTh OuOChepsl. [lonarue o Guome. OCHOBHBIE OMOMBI CYIIU: TYHJpA, XBOIHBIE
Jeca, CMEIIaHHbIC U IIHPOKOJIMCTBEHHBIC Jieca, CTEIH, CaBaHHbBI, ITyCThIHK, TPOIIMYCCKUE JIeca,
BBICOKOTOPBs. KiMMar, pacTUTENbHBIN 1 )KUBOTHBIN MUP OMOMOB CYIIIH.

CtpykTypa U QyHKIHS )KUBBIX CHCTEM, OI[EHKA HX PECYPCHOTO OTEHIIMANa U OMOoC(EepHBIX
GbyHKLIU.

JleMoOHCTpaL U

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

Tabmuupl u cxemsl: «'eocdepsr 3emimny, «KpyroBopot azora B npuponae», «Kpyrosopot
yriaepojaa B mpupojae», «Kpyrosopot kucinoposaa B mpupoae», «KpyroBopot Bobl B IPUPOIE»,
«OcHoBHBIE OMOMEI cymny, «Knmnmatudeckue nmosca 3eminy, «TyHnpay, «Taiiray, «CMemanHbIi
necy, «lllupoxonucTBeHHBIN ecy, «Crenby, «CaBanHay, «[lycTeiHs», «Tponudeckuii mec.

OGopynoBanue: repOapuu paCTeHUM pa3HbBIX OMOMOB, KOJUICKITUU KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYKaOIIas cpeaa

DKOJIOTHYECKHUE KpU3UChI M UX TpUYHHBL. BozjaeiictBue denoBeka Ha Ouocdepy.
3arpsi3HeHue Bo3AyIIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsisHeHHue BOIHOM cpenbl. OXpaHa BOJHBIX
pecypcoB. Paspymenue mousel. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHHE KITMMaTa.

AHTpPOIIOTEHHOE BO3/ICHCTBHE HA PACTUTENBHBIN U )KUBOTHBIN MUp. OXpaHa pacTUTEIHHOTO
U KMUBOTHOTO Mupa. OCHOBHBIC TPHHIMIIBI OXpaHbl Tpupoasl. KpacHeie kHUTH. Oc000
oxpansiemble ipupouabie Tepputopun (OOIIT). Boranudeckue caapl ¥ 300J0THYECKHUE MTAPKU.

OCHOBHBIC TTPHHIIAITEI YCTOMYHUBOTO PA3BUTHS YEIIOBEYECTBA W MPHUPOABI. ParmoHamsHOE
IOPUPOJIONIONIB30BAHUE M COXpaHeHHe Ouojoruueckoro pasHooOpazus 3emnu. OOmme
3aKOHOMEPHOCTH TJI00ATBHBIX IKOJIOTHUECKUX KPU3UCOB. OCOOCHHOCTH COBPEMEHHOT'O KPH3HCa
U €T0 BEpOSITHBIC TTOCTIEACTBHSI.

Pa3BuTHEe METOJIOB MOHHUTOPWHTA PAa3BUTHS OINACHBIX TEXHOTCHHBIX IPOICCCOB.
Cucmemnvle uccnedosanus nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCHOCOOHOI
anepeemuxke. buonozcuueckoe paznoobpasue u ouopecypcol. Hayuonanvrvle ungopmayuonmvie
cucmemvl, obecneuugarouue OOCMyn K UHGOpMAYUU NO COCMOSHUIO OMOETbHLIX U008 U
akocucmem. OcHosbl IKopeaburumayuu IKOcUcmem U cnoco606 60pvOvI ¢ GLUONOBPENHCOCHUAMU.
Pexoncmpyrkyus mopckux u HazemMHvix 5KOCUCTIEM.

JeMoHCTpauMu



Tabmuubl u  cxembl: «3arpsi3HeHHe aTtMocdepbl», «3arps3HeHHe Truapochepb,
«3arps3HeHue no4Bbhy, «I[lapHUKOBBIH 3P PerT», «Oc000 OXpaHseMble TPUPOIHBIE TEPPUTOPHULY,
«Mopenu ynpasisieMOro MUpa».

O6opynoBanue: ¢potorpaduu oxpaHseMbIX pacTeHUI 1 KUBOTHBIX KpacHoit kauru Poccuiickoit
®enepaunn, KpacHOW KHUTH pErHOHA.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYaArOIIUMUCS
IIPOrpaMM CpeTHEro 00IIero 00pa3oBaHus: JMYHOCTHBIE, METAIIPEIMETHBIE U IIPEIMETHBIE.

B CTPYKTYPC JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHA IMPOrpaMMbI I1O onoJsoruu BBIJCJIICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAHHME OOYYaIOIIMMHUCA  POCCUHUCKON  Tpa)kIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIHHOCTH M CaMOOIPEACICHUIO,
Haludue momusayuu K O6y‘~IeHI/IIO 6I/IOJ'IOFI/II/I, yenenanpaesjileHnoe paseumue BHYTPCHHHX
yOeXAeHUI JTMYHOCTU Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb OOYUYAIOIIUXCSl PYKOBOJACTBOBATHCSA B
cBOEH JCATCIIBHOCTHU IIEHHOCTHO-CMBICJIIOBBIMHU YCTaHOBKaMH, MMpucCymumMu CHUCTEMC
OMOJIOTHYECKOTO  OOpa3OBaHMsl, Haluuue NPABOCO3HAHUS  DKOJIOTHUECKOH  KYJIbTYpHI,
CnocoOHOCMU CMAUMb IEINHA U CTPOUTH KU3HEHHBIE TIJTaHbI.

JIndHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbl 110 OMOJIOTHH JOCTHTAIOTCSA B €IMHCTBE
y‘Ie6HOﬁ U BOCIIMTATCILHOU ACATCIIBHOCTH B COOTBETCTBUHU C TPAAWMIIMOHHBIMU pOCCHﬁCKHMI/I
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
oOmiecTBe TpaBHJIaMH W HOPMaMH TOBEJCHUS H CIIOCOOCTBYIOT TPOIlECCaM CaMOIO3HAHUS,
CaMOBOCITUTAaHUSI U CaMOPa3BUTHsI, Pa3BUTHs BHYTPEHHEH MO3UIMH JIUYHOCTH, MATPUOTHU3MA U
YBAXXEHUSA K 3aKOHY U IIPaBOIOPSAKY, YEJIOBEKY TpyJda M CTaplIeMy IIOKOJIECHHUIO, B3aUMHOIO
YBaXEHHS, OEpEeKHOT0  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0 W  TPaJUIUsAM
MHOTOHallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, NpUpoae U OKPYKAIOLIEH Cpeie.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS y4eOHOTO npeamera «buomorus» MOMKHBI OTpaXkaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOMIUXCsI PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTPECHHEU
MO3UIMEN JMYHOCTH, CHCTEMON II€HHOCTHBIX OpPHEHTAIMil, TO3UTHUBHBIX BHYTPEHHUX
yOEXKJIEHUM, COOTBETCTBYIOIIMX TPAJUWIHUOHHBIM IIEHHOCTSM POCCHUMCKOTO  OOIIECTBa,
pacuIipeHre KU3HEHHOTO OIbITa U ONbITA AESITENFHOCTH B IMPOIIECCE PeaTu3allid OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCITUTATEIILHOU JACATCIIBHOCTH, B TOM YHCJIC B YaCTH:

1) rpaIaHCKOro BOCIIUTAHUS:

c()OPMHUPOBAHHOCTh TPAKIAHCKOW TO3UIMU  OOYYaromerocss Kak aKTUBHOTO W
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTHTYIMOHHBIX IIpaB U O6HSaHHOCTeI\/'I, YBAXXCHHUEC 3aKOHA U
MIPABOIIOPAIKA;

TOTOBHOCTH K COBMECTHOU TBOp‘-IeCKOfI ACATCIIBHOCTH IIPpXU CO3JaHUU y‘-Ie6HI)IX ITPOCKTOB,
pelieHnr y4eOHbBIX U MTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TMO3HMIIMI0O TI0O OTHOIIEHWIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUC YUYUTBIBATH B CBOUX )]efICTBHﬂX HeO6XO}II/IMOCTL KOHCTPYKTUBHOI'O
B3aMMOJICHCTBHS JIOJIEH ¢ Pa3HBIMU YOCKICHUSIMHU, KYIbTYPHBIMH LIEHHOCTSIMH U COLIMAThHBIM
MOJIOKEHUEM;

TOTOBHOCTL K COTPYAHHUYCCTBY B MPOHCCCC COBMCCTHOI'O BbIITOJIHCHUA y‘IGGHLIX,
MO3HABATENIbHBIX M UCCIEAOBATEIbCKUX 3aJa4, YBAXXUTEIHHOTO OTHOLICHUS K MHEHHIO
OTIIIOHEHTOB NP 00CYXJICHUH CIIOPHBIX BOMIPOCOB OMOIIOTUYECKOTO COACPIKAHMUS,

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIEATEIBHOCTH;



2) IaTPHOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUICKON IPpa)KAaHCKOW WICHTUYHOCTH, TATPUOTU3MA, YBAKECHHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PoamMHOMN, ropmoctu 3a CBOW Kpai, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHALMOHAIBHOrO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHUE K IPUPOJHOMY HACJIEIUIO U TaMSITHUKAM IIPUPO/Ibl, TOCTHIKEHUSM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYJIE;

CHOCOOHOCTH OIICHUBATH BKJIAJ] POCCHICKHUX YUEHBIX B CTAHOBIICHHE M Pa3BUTHE OMOJIOTHH,
MOHMMAHUS 3HAuYeHUsi OWOJOTMM B IO3HAHWU 3aKOHOB TMPUPOJBI, B KU3HU YeNOBEKa U
COBPEMEHHOT'0 00IIeCTBa;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HAPOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBECHHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PELICHMSI, ODUEHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM POJMTEIISAM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHSATHUS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPaAULUAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYasi 3CTETUKY ObITa, HAYYHOTO U TEXHUUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHMMAHKE AMOLIMOHAJIBHOTO BO3AEUCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KayecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHHMSA  KYJBTYPbl 310pPOBbS H
IMOLMOHAJIBLHOIO 0JIAronoJay4us:

NOHMMaHMEe U peau3alys 370poBoro U 0e3omacHoro odpasza *HU3HH (3J0pPOBOE MUTAHUE,
coOI0IeHNe TUTUEHUYECKUX MPaBWJI U HOPM, COaJlaHCUPOBAHHBIM PEKUM 3aHATHH M OTIbIXa,
perynsipHas (u3Mueckass aKTUBHOCTH), OEpEeKHOro, OTBETCTBEHHOIO W KOMIETEHTHOTO
OTHOLIEHUSI K COOCTBEHHOMY (DU3HMUECKOMY U IICUXUUYECKOMY 3/I0POBBIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOIO 0O€30M1aCHOTO
MOBE/ICHUS B CUTYaLUSAX, YTPOKAIOLIUX 3/10POBbIO U KHU3HU JIIOJIEH;

OCO3HaHME MOCJIEJICTBUM M HENPUATHS BPEAHBIX NPUBBIYEK (YMOTPEOJIECHUS ajKoroJs,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/Yy, OCO3HAHKE [IEHHOCTH MacTepCcTBa, TPYya0Jt00ue;

TOTOBHOCTb K aKTUBHOM JESITEIbHOCTH TEXHOJIOTMYECKON U COLMAIbHON HANPaBIEHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENIEHO BBITIOJHATE TAKYIO JEATEIbHOCTD;

UHTEpEC K Pa3IU4HbIM chepaM MpodhecCHOHAIBHONW JeATeNbHOCTH, YMEHHE COBEPILATh
OCO3HaAHHBIN BEIOODP OymyIieit mpodeccuu u peaTn30BbhIBaTh COOCTBEHHBIE JKM3HEHHBIE TUIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa30oBaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU Beei
KU3HU,

7) 3KOJI0TrN4YeCKOT0 BOCIIMTAHMSA

9KOJIOTHYECKH 11e1ec000pa3HOe OTHOIIEHHE K MPUPOJIe KaK HCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYILLECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTMYECKON KYyJIbTYphl: MPHOOpPETEHUE OMbITa IJIAaHUPOBAHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUMN AJIs1 OKPYKAIOIIENH CPEIbI;

OCO3HaHHUeE T1100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U MyTel X peleHus;

CHOCOOHOCTh HMCIIOJIb30BaTh NMPHOOpETaeMble IPU U3YYEHHH OMOJIOTMU 3HAHMS U yMEHUS
IpU pelieHuU MNpoOJeM, CBA3aHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIE30BaHUEM (COOII0IeHUE



MpaBWJI TIOBEJEHUSI B MPHUPOJC, HANPABICHHBIX HAa COXPAHEHHWE PABHOBECHS B IKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, Onochepsl);

AKTHBHOE HEIPUATUE JEHUCTBUM, NPUHOCAIIMX BpEN OKPYKAIOLICH HPUPOIHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE HKOJIOTMUECKUE IMOCIEACTBUS MPEITPUHUMAEMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HAJIMYUE PA3BUTOIO HKOJOTUYECKOTO MBIILICHUS, SKOJOTHYECKOM KYyJbTYphl, OIMbITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MO3HABATENIbHON, KOMMYHUKATUBHOW M COLMAIBHON MpakTHKE, TOTOBHOCTH K Y4YacTHIO B
IIPAKTUYECKON AESITEIbHOCTU IKOJIOTMUECKOM HAIIpaBIEHHOCTH;

8) HeHHOCTH HAYYHOIO NO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M OOIIECTBEHHOW MpPAaKTUKH, OCHOBAHHOTO Ha JAMaliore KYJIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIMKYITYPHOM MUDE;

COBEPIICHCTBOBAHUE S3bIKOBOM M UNTATEIbCKON KYJIBTYpPhI KaKk CPEICTBA B3aUMOICHCTBUS
MEXTY JIFOJIbMU | TTO3HAHUS MUPA;

NOHMMaHUEe crenupuKku OUONOTUU KaK HAayKH, OCO3HaHHUA €€ poiau B (OPMHUPOBAHUU
palMOHATFHOTO HAYYHOTO MBIIIJICHHS, CO3JaHUN LEIOCTHOTO MPEICTABICHHUS 00 OKPYKaIOIIeM
MUpEe Kak O €IWHCTBE IMPHUPOAbI, 4YelOBeKa M OOIIeCTBa, B MO3HAHUHM MPUPOIHBIX
3aKOHOMEPHOCTEW U pEIICHUH TPOOIIEM COXPaHEHHS MPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OWOJIOTMH JAJII COBPEMEHHOW IMBWIM3AIMU: OOECIeUeHUs
HOBOTO YPOBHS pPa3BUTHs MEIAHMIMHBI, CO3JaHHE MEPCIEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
peliaTh pecypcHble nMpoOaemMbl Pa3BUTHS YEJIOBEUECTBA, MMOMCKA MyTel BBIXOAA U3 III00AIbHBIX
HKOJIOTHYECKUX MPOo0IeM U 0oOecreueHus epexoaa K yCTOWYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
MCIIOJIb30BAHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJyYEHUU OMOJOTMYECKMX 3HAHUU B LIEJSAX MOBBIIMIEHUS 00Ien
KYJIbTYpPbI, €CTECTBEHHO-HAy4YHOH TpPaMOTHOCTH, KaK COCTaBHOM YacTH (YHKIIMOHAIHHON
rPaMOTHOCTH o0yuarouxcs, GopMUpyeMoil Ipu U3y4eHUU OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJIOB TO3HAHMS, MCIOJNb3YeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BaTh IIOJy4aeMble 3HAHUS JUIsl aHaiu3a U OOBSICHEHWS SBJICHUUN
OKpPY’KaIOIIero MHUpa M HPOMCXOJAIIMX B HEM HU3MEHEHUH, yMEHHe JeiaTb OOOCHOBaHHbBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX ()aKTOB M MMEIOIIMXCSA JAaHHBIX C LEJIbI0 IOJy4YeHUs
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTMYECKHE 3HAHMS JJs pelleHus
po0JieM B peambHBIX )KHU3HEHHBIX CUTYAIIHSIX;

OCO3HAaHHE IIEHHOCTH HAay4YHOH N1eATeNbHOCTH, TOTOBHOCTh OCYILIECTBISATh MPOEKTHYIO U
HCCIIEIOBATENBCKYIO ACSITEIbHOCTh MHIUBUIYATHHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEMpPEpPHIBHOMY 00pa3oBaHUI0 M CaMOOOpPa30BaHHUIO, K
AKTUBHOMY TIONYYEHUIO HOBBIX 3HAaHUW MO OWOIOTMM B COOTBETCTBUU C IKHU3HEHHBIMU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ysbTaThl OCBOEHUsI ydeOHOro mpeamera «bHOJOrus» BKIIOYAIOT:
3HauUMMBbIE IS  (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUTUIMHAPHBIC
(MeXnpenMeTHbIE) O0IIeHaYYHbIE TTOHSTHS, OTPaXKarolle EeI0CTHOCTh HAyYHOU KapTUHBI MUpa
U cnenu(uKy METOA0B MMO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPTHS,
SBJIEHUE, TPOLECC, CHUCTEMa, HAy4YHbIM (aKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCClieloBaHHe, HaONI0/IeHUe, W3MEPEHUE, SKCIEPUMEHT U JPYrHe); YHUBEpCaJIbHbIE
ydeOHbIe JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISATHBHBIC), 00CCIICUMBAIONINE
dbopmupoBanrue (PyHKIHOHAIBHON TPAMOTHOCTH M COIMATHHONW KOMIIETEHIIUM OOYyYaIOlTUXCS,
CIIOCOOHOCTh oOyuaromuxcst HCIOJIb30BaTh OCBOEHHBIE MEXAUCIUILTUHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJlbHble y4YeOHbIE JEHCTBHS B IIO3HABATEIBLHOM U
COLMAJIBHOM MPAKTHUKE.



B pesynprare u3yueHuss OWOIIOTMM Ha YpPOBHE CPEAHETO0 OOMIero oOpa3oBaHHs Yy
oOyuaromierocsi 0yayt chopMuUpOBaHBI MMO3HABATEIbHBIC YHUBEPCAIbHBIC ydeOHBIC EHCTBUS,
KOMMYHHUKATHBHBIC YHUBEpCAJIbHbIC Y4eOHBIC JICHCTBHUS, PETYJIATUBHBIE YHUBEPCAIbHBIE
y4eOHbIC JICHCTBUS, COBMECTHAS ICATEILHOCTb.

MertanpeaMeTHbIe PEe3yJIbTaThl OCBOSHUSI MPOTPAMMBI CPEIHEro oO0Iero oOpa3oBaHUS
JIOJDKHBI OTPaXKaTh:

OBRi1ajieHHe YHHUBEPCAJIBLHBIMU YU€OHBIMH NM03HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBbIe JJOrHYECKHeE AeHCTBHS:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aKTyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

MCIIOJIb30BAaTh MPY OCBOCHUH 3HAHUN TIPUEMBI JIOTHYECKOTO MBIIIUICHUS (aHAIN3a, CHHTE3a,
CpaBHEHHUsA, KJIacCU(PpUKALMKH, OOOOIIECHHUS), PACKPBIBATH CMBICT OHOJOTHMYECKUX ITOHSATUN
(BBIICIATH UX XapaKTePHBIC MPU3HAKH, YCTAHABIMBATH CBSI3U C IPYTUMH ITOHSATHSIMHU );

ONpeNeNaTh UENU JACATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTCPHUH WX JIOCTHUKCHUS,
COOTHOCHTH PE3yIbTaThl JACITCILHOCTH C TIOCTABICHHBIMU IICIISIMU;

UCIIOJIB30BaTh OWOJIOTHUECKUE TMOHITUS JJIsI OOBbsACHCHHS (AKTOB W SIBICHUH KHUBON
TIPUPOJIBI;

CTPOMTH JIOTHUECKUE PACCYXKICHUS (MHIYKTUBHBIC, JICTyKTHBHBIC, 10 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBACMBIX SIBICHUSAX, (DOPMYJIUPOBATH BBIBOABI U
3aKIIOYCHUS;

MPUMEHSTh CXEMHO-MOJICIBHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOILCHWIA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKE IMPOTUBOPEYHMU Pa3HOrO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh IUIAH PEHICHHs TPOOJIEMBI C YUETOM aHAIN3a UMEIOIIUXCSI MaTepUaTbHBIX
1 HEeMaTepUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB IENSIM,
OIICHUBATH PUCKH TOCIICICTBUN JACSITEILHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHATH pPa0OTy B YCJIOBHUSIX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE IeHCTBUS:

BJIQ/IETh HABBIKAMH y4€OHO-MCCIIENOBATENFCKON U MPOEKTHOW AESITeNbHOCTH, HaBbIKAMU
paspenieHus mpodIieM, CIIOCOOHOCTRI0O M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TIOMCKY METOJIOB
pelIeHus MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh Pa3jIMYHbIC BHUJIBI JCSITCILHOCTH I10 IOJIYUCHHIO HOBOTO 3HAHUSA, €0
WHTEPIIPETAIIMU, TTPEOOPA30BAHUI0 U MPUMEHEHHIO B yYYEOHBIX CHUTYallMsIX, B TOM YHUCIE MPHU
CO3/IaHUH YUCOHBIX M COITHATBHBIX TPOSKTOB;

dbopMUpOBaTh HAYYHBIA THUI MBIIIJICHUS, BIaJAeTh HAYYHOU TEPMUHOJIOTHEH, KITIOYEBBIMU
MOHSTHSIMHA W METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0Opa3OBaTENbHON NEATEIHHOCTH U
KU3HECHHBIX CHTYAIIHSIX;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIM3MpPOBaTh 3ajady, BBIABUTAThH
TUIIOTE3Y €€ pelIeHus, HaXOIUTh apTYMEHTBI JJIS JIOKa3aTeJIbCTBAa CBOMX YTBEPIKIICHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

AHATM3UPOBATH IMOJTYICHHBIE B X0JIC PEIICHHS 33]1a9H PE3YJIbTaThl, KPUTHUECKU OIICHUBAThH
UX IOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSIX;

JIaBaTh OIIEHKY HOBBIM CHTYAIlUsIM, OIICHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh IEJICHANIPABICHHBIN MOUCK MEPEHOCa CPEACTB M CIIOCOOOB JIEHCTBUS B
poeCCHOHAIBHYIO CPENY;

YMETh TEPEHOCHTh 3HAHHWS B  [O3HABATEIBHYI0O U  MPaKTUYECKyl0  oOyacTu
KU3HEEATCITLHOCTH;



YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEAMETHBIX 00JIacTe;

BBIIBUTAaTh HOBBIC WUJEH, IpEAjiaraTb OPUTHHAJIbHBIE MOJXOAbl U pELICHHs, CTaBUTH
poOJIeMBbI U 33724, JOIMYCKAIOIINE AIbTEPHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATLCS B PA3UYHBIX MCTOYHHKAX HMH(OpManuu (TEKCTe ydeOHOro mocoOus,
HAYYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApsIX U CIPaBOYHUKAX, KOMIIbIOTEPHBIX
0azax maHHbIX, B UHTepHeTe), aHAIM3UPOBATH WH(MOPMALUIO DPAIMIHBIX BHUIOB U (POpM
MPEJICTaBICHUSI, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUYNBOCTD;

dbopMyIUpOBaTh 3ampoChl W TPHUMEHSATH Pa3IMYHbIE METOABI NPH TOUCKEe U OTOOpe
Ounonoruueckoi nHGOpMaIuu, HEOOXOAUMOM /7S BBIIIOJIHEHUS YUEOHbIX 3a/1a4;

NpHOOpPETaTh OMBIT WCIOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTHH,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIb30BaHUS PA3IUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITCIILHO BBIOUPATH ONTHMAIBHYIO (OpPMY MPEACTABICHUS OHOJOTHYECCKON
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOIUIIbI, PUCYHKHU U IPYTOe);

UCIIOJIb30BaTh HAYYHBIN S3BIK B KAadeCcTBE CpEACTBA NpH paboTe C OMOJOTHYECKOU
uH(popMaliel: MPUMEHITh XUMUYecKue, (PU3NYECKue U MaTeMaTHUeCKUe 3HaKH M CHMBOJIBL,
dbopMyiel, abOpeBUATypy, HOMCHKIATYpPY, HCIIONB30BaTh M MPEOOPa30OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISIHOCTH;

BJIQJICTh HABBIKAMHU pACMO3HABAHWS W 3alIUTHl  HWHpOpPMAMH, HWHOOPMAIMOHHON
0€30MacHOCTH JTUYHOCTH.

OByaieHHe YHHBEPCAJIbHBIMH KOMMYHHUKATUBHBIMH J1€CTBUAMM:

1) o6menne:

OCYIIECTBIISATh KOMMYHHKAITUN BO BCEX Cdepax >KM3HU, AKTUBHO YYaCTBOBAThH B JHAIIOTE
WIH JUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHE 3aJaBaTh BOMPOCHI, BHICKA3bIBATH
CY)KJIEHUSI OTHOCHTEIIbHO BBITOJHEHUSI TIpeIaraeMond 3aaadyd, YYUTHIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3UIIUHI APYTUX YIaCTHUKOB JHANIOTA WIIH JUCKYCCUN);

pacrio3HaBaTh HEBepOAJIbHBIC CpEACTBa OOIIEHHUS, MOHUMATh 3HAUYEHHE COIMATIbHBIX
3HAKOB, MPENOCHIIOK BOSHUKHOBEHUS KOH(PIUKTHBIX CUTYallUl, YMETh CMTr4aTh KOH(QIUKTHI U
BECTHU TMEPETOBOPHI;

BJIQJIETh Pa3NUYHBIMU CrOcO0aMU OOIIEHUS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JIPYTUX JIIOJCH, MPOSBIATh YBOKUTEILHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOU (opme
bopMyITUpOBaTH CBOM BO3PAXKECHHUS;

pPa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUSI C MCIOJIB30BAHHEM SI3BIKOBBIX
CPENCTB.

2) cOBMeCTHAasl IeATeJIbHOCTh:

MOHUMATh M UCIOJh30BaTh MPEUMYIIECTBA KOMAHJAHON W MHIUBUAYATbHOU pabOTHI TpU
pelieHnn OMOJI0rHYecKol MpoodieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOECHCTBHYSI P PEIICHUH Y4eOHOM 3a/1auH;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHM C Y4ETOM OOIIMX HHTEPECOB
BO3MOKHOCTEHN Ka)KJ0T0 YJIeHA KOJIEKTUBA;

MPUHUMATh 1IEJTH COBMECTHOHM JIESITEIBHOCTH, OpPraHW30BBIBATH M KOOPIWHUPOBATH
JIEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIIATH IUIAH NEUCTBUN, PACTIPEAEIIATE POJIU C YYETOM MHEHUM
Y4aCTHUKOB, OOCYXKIaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKIAOTO YJ4aCTHHKA KOMaHIbl B OOIIUN pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBbIE MPOEKTHI, OLIEHMBATh HJAEU C MO3UIUU HOBHU3HBI, OPUTMHAIBLHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISITh TO3UTUBHOE CTPATETHMYECKOE TMOBEACHUE B PA3NIMUYHBIX CHUTYaIUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

OBjaieHHe YHUBEPCAJbHBIMY PEryJsiTHBHBIMU JAeHCTBUAMM:

1) camoopranu3amusi:



UCIIONIb30BaTh OWOJIOTMYECKHE 3HAHUS JUIS BBIABICHUS NPOOIEM M UX pEIICHUS B
YKU3HEHHBIX U Y4eOHBIX CUTYaIUsX;

BBIOMPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUU LIEJIEBbIE M CMBICIOBBIE YCTAHOBKU B CBOHMX
JEHUCTBUSX M MOCTYNKAaX 0 OTHOLICHHWIO K >KMBOM NPHUPOJAE, CBOEMY 3I0POBBIO U 3/10POBBIO
OKpYXKaroIIHX;

CaMOCTOSITENIbHO OCYILIECTBIISATh MO3HABATEIbHYIO JIE€ATEIbHOCTh, BBIABISATH MPOOJIEMBI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 33Ja4d B 0Opa30BATEIbHOW JESITEIBHOCTH U
JKU3HEHHBIX CUTYaLHSIX;

CaMOCTOSITENIFHO COCTABJIATH IUIAH PELICHUs MPOOIeMbl ¢ YIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEIIOYTECHUN;

JIaBaTh OLEHKY HOBBIM CUTYaIIHSsIM;

pacuupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTh 34 PELICHMUE;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBATH (HOPMUPOBAHHIO M TIPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JIACTIAX
3HAHUU, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3Y/IbTATOB LESIM;

BJIa/IeTh HaBBIKAMH [MO3HABATENBHON peIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
Y MBICIIUTENIbHBIX MPOLIECCOB, UX PE3Y/IbTATOB U OCHOBAHMM, UCIIOJIb30BATH MPUEMBI peIeKCUn
JUTSL OLICHKU CUTYAI[H, BBIOOpa BEPHOTO PEIICHHUS,

YMETh OIICHUBATh PUCKHU U CBOEBPEMEHHO MMPUHUMATD PEIICHUS TI0 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3€ PE3YNIbTATOB JIEATEIbHOCTH;

3) npuHATHE Ceds1 U IPYrUX:

MPUHUMATH Ce0sl, MOHMMasi CBOM HEJIOCTATKU M IOCTOMHCTBA;

MPUHUMATh MOTUBBI M apTyMEHTHI IPYTUX MPU aHATN3€ PE3YIbTATOB IEATEIHHOCTH,

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULMH JIPYrOro YeJI0oBeKa.

HPEAMETHBIE PE3YJIbTATHI

[IpenMeTHbIE pe3yabTaThl OCBOEHHS coiepxaHus ydueOHoro mnpeamera «buoiorus» Ha
yriIyOJIE€HHOM YpOBHE OpUEHTHPOBAHBI Ha obecrieueHue nNpoQuiIbHOr0 00ydeHus: 00yJyaroImuxcs
6uonorun. OHU BKJIIOYAIOT: criequpudecKue st OMOJI0TUN HayuHble 3HAHUS, YMEHUS U CIIOCOObI
JENCTBUI TTO OCBOEHUIO, MHTEPIPETAIIMM M TPeoOpa30BaHUIO 3HAHUM, BUABI ACSITEILHOCTH IO
MOJIYYCHUIO HOBBIX 3HAaHUN M WX MPUMEHEHHWIO B PA3IMYHBIX YYEOHBIX, a TAKKE€ B PEaTbHBIX
JKU3HEHHBIX cuTyauusx. [IpeameTHbie pe3yabTaThl MPEACTaBICHBI 10 TOJaM U3YUYEHUSI.

[TpenMeTHBIE pe3ynbTaThl OCBOEHUS yueOHOoTo npenmMeta «buonorus» B 10 knacce 1onKHbBI
OTpaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHHUI O MeCTe U POJU OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(GhopMUPOBAHNUU €CTECTBEHHO-HAYYHOW KapTHHBI MUPA, B TO3HAHUH 3aKOHOB IIPUPOIBI M PEIICHUH
po0JieM pallMOHAIBHOTO MPUPOIONOIb30BAHMSI, O BKJIAJI€ POCCUICKUX U 3apYOEKHBIX YUEHBIX B
pa3BUTHE OMOJIOTHY;

BJIQJICHUE CHCTEMOI OMOJIOTMYECKHX 3HaHHWM, KOTOpas BKJIIOYAeT: OCHOBOIOJArarollne
OMOJOTUYECKHEe TEPMHUHBI U TIOHATUS (PKWU3Hb, KJIETKa, OPraHW3M, MeTaboJu3M, TOMEOcCTas,
CaMOpEeTyJISILIMS, CaMOBOCIIPOU3BEICHHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
Oouonoruueckue Tteopun (kinerounas teopus T. IlIBamna, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HaciencTBeHHocTn T. Moprana), yuenns (H. 1. BaBunoBa — o meHTpax
MHOT000pa3usl ¥ MPOUCXOKIACHUS KYIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
MIEPBOTO MOKOJIEHUS, pACUIEIUIEHUS, YUCTOTHI FaMeT, HE3aBUCUMOI0 HacienoBanus I'. Mennens,
TOMOJIOTUYECKUX PSAJOB B HaclencTBeHHOW wu3MmeHunBoctu H. WM. BaBwiioBa), mpUHIMIBI
(KOMIIIIEMEHTapHOCTH );



BJIaJICHE OCHOBHBIMH METO/IaMU HAYYHOT'O TO3HAHUS, UCHOJIb3yEMBIX B OMOJIOTUYECKUX
UCCJICIOBAaHMSX JKUBBIX O0OBEKTOB (OMMCaHUE, U3MEpEHHUE, HAaOII0AeHNE, SKCIICPUMEHT);

YMEHHUE BBIACIATH CYIIECTBEHHbIC NMPU3HAKHU: BUPYCOB, KJIETOK MPOKAPHUOT M IyKApHOT,
OJITHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4ucie OakTepuid, rpubOB, pacTeHHH,
KUBOTHBIX U UYEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM OPIaHOB PACTEHHH, )KUBOTHBIX, YEIIOBEKA,
IPOLIECCOB KHU3HEEATENbHOCTH, IPOTEKAIOIINX B OPraHU3MaX PACTEeHUH, )KUBOTHBIX U YEJIOBEKA,
OMOJIOTUYECKHX MPOLIECCOB: 0OMEHA BEeIIeCTB (MeTabo0In3M), IpeBpaIeHus SHEPTHH, OPOKEHHUS,
aBTOTPOGHOIO U reTepoTpOHOr0 TUIIOB MUTAHMSL, POTOCUHTE3a U XEMOCUHTE3a, MUTO34a, MeH03a,
raMeToreHesa, aMOpHoreHesa, MOCTAMOPHOHAIEHOTO pa3BUTHA, Pa3MHOXEHHH,
UHMBUYAJIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOr€He3a), B3aWMOJICHCTBHSA TE€HOB, IeTepo3uca,
UCKYCCTBEHHOT'O 0TOOPA;

YMEHHUE YCTAHABJIMBATH B3aUMOCBS3M MEXKIY OpPraHOMJAMM KJIETKM U HUX (DYyHKIUSIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M UX (PYHKUIUSIMH, MKy OpraHaMU U CUCTEMaMH OPTaHOB Y
pacTeHHi, >KUBOTHBIX M YEJIOBEKa M HX (QYHKUUAMH, MEXAY CHUCTEMaMH OpPraHoB M MX
GyHKIMAME, MEXKIy dTalaMd OOMEHa BEIIECTB, ATAllaMH KIETOYHOTO LHKJIA M KHU3HEHHBIX
IIUKJIOB OPraHU3MOB, J3TalaMH SMOPHOHAIBHOTO PAa3BUTHUS, TE€HOTUIIOM M (PEHOTUIIOM,
¢deHoTunom u (hakropamMu Cpeasl OOUTAHUS;

YMEHHUE BBIIBIIATH OTIUYUTENIbHBIE NMPU3HAKK KMBBIX CHCTEM, B TOM YHUCIE PACTCHHIA,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOLINE apI'yMEHThI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CHMBOJIMKY JIJIS TOKA3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIIT;

yYMEHUE pelaTb OM0JIOTMYECKUe 3a/1a4H, BISBIATh IPUUMHHO-CIICACTBEHHBIE CBA3H MEXKIY
UCCIIETYEMbIMH OMOJIOTUYECKUMH TPOIECCAMHU U SIBIICHHUSMH, JI€7aTh BBIBOJIBI M MPOTHO3BI HA
OCHOBAHMH NOJYYEHHBIX PE3yIbTAaTOB;

YMEHME BBINOJIHATH JTAOOPATOpHbIE M IpPAaKTHUeCKHe paboThl, cOOI0aTh MpaBuia MpU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHUE BBIIBUTaTh THUIOTE3bI, TPOBEPATh HUX OKCIEPHUMEHTAIBFHBIMH CPEICTBAMH,
bopMynupys 1eNb UcCeI0BaHNs, aHATM3UPOBATh MOJYUECHHBIE PE3YIbTaThl U JIeNIaTh BHIBOJIBI,

YMEHUE Y4YacTBOBaTh B Y4YEOHO-HCCIIEOBATEIHCKON padoTe MO OMOJOTUM, DKOJIOTHH U
MeIUIUHe, MPOBOAUMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOIIECTB, U MYOJIMYHO MPEJCTaBIATh
MIOJTy9YCHHBIE PE3YIIbTAaThl HA YICHUIECKUX KOH(EPEHIUX;

YMEHHUE OLIEHUBATh 3TUYECKUE aCTIEKThl COBPEMEHHBIX UCCIIE0BAaHUM B 00J1aCTH OMOJIOTUU
U MEIUIHHBI (KJIOHUPOBaHHE, HMCKYCCTBEHHOE OILIOJOTBOPEHHE, HAlpaBIIEHHOE H3MEHEHHE
reHoMa U CO3/IJaHHe TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYLIECTBIIATh OCO3HAHHBIN BbIOOp Oyayiieit npodeccuoHanbHOU AESITETbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBL, OMOTEXHOJIOTHH, BETEPUHAPUH, CETBCKOI0 X0341iCTBA, MUIIEBOM
MPOMBIIIJICHHOCTH, YTITYOJISTh TO3HABATEIbHBII HHTEPEC, HAITPABIICHHBII HAa 0CO3HAHHBII BEIOOD
COOTBETCTBYIOLIEH Mpodeccun U MpoaoJKEHHE OMOIOTHYECKOro 00pa3oBaHUs B OpraHU3aIUsIX
cpenHero mpohecCuoHaIBLHOTO U BBICIIETO 00pa30BaHUs.

[TpenmeTrHbIe pe3yabTaThl 0OCBOCHUS YueOHOTo npeamera «buonorus» B 11 knacce NOIKHbBI
OTpaKaTh:

c(OPMHPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX HAyK, B
(GOpMHpPOBaHUN COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTWHBI MHpa, B TO3HAHWU 3aKOHOB
OPUPOJBI U PEIIEHUH HKOJOTHYECKUX MPOOJeM 4YelIoBEYeCTBa, a TAKXKe B PEIIEHUH BOMPOCOB
PaIMOHAIFHOTO ITPHPOIOIONIE30BAHMS, H B (POPMUPOBAHHH IIEHHOCTHOTO OTHOIICHHUS K IPUPOJIE,
00IIeCTBY, YEJIOBEKY, O BKJAJ€ POCCHUHCKHX U 3apyOeXHbIX Y4EHBIX-OMOJIOTOB B pa3BUTHE
OHOJIOTHH,

YMEHHUE BIIaJIeTh CUCTEMOM OMOJIOTMYECKUX 3HAaHUI, KOTOpas BKIIOYACT ONpPEICNICHUS U
IIOHUMaHHE CYIIHOCTH OCHOBOIOJAraroIuX OWOJIOTUYECKUX TEPMHUHOB M TOHATHH (BUA,
sKocucTeMa, Ouocdepa), Ouonmormueckue Teopun (dBodronMoHHas Tteopuss Y. JlapBuHa,
cUHTeTHYecKass Teopus 3Bojtonun), yuyeHus (A. H. CeseproBa — 0 MmMyTsAX W HampaBIICHUSIX



sBomronnn, B.W. Bepuanckoro — o 6uocdepe), 3akoHbl (reHeTHYeCKOTo paBHOBecus Jx. Xapau
u B. BaiinGepra, 3aponpimeBoro cxoactsa K. M. baspa), mpaBuna (Muaumyma 1O. JIuOuxa,
IKOJIOTHYECKOH MUpaMUIbI SJHEPTUH ), TUTIOTe3bI (TUumoTe3a «vupa PHK» V. 'unbepra);

YMEHHE BIAJE€Th OCHOBHBIMH METOJAaMH HAy4YHOTO TIO3HAHMS, WCIOIb3yEeMbIMH B
OMOJIOTHYECKUX HCCIICAOBAHMAX JKUBBIX OOBEKTOB M JKOCHUCTEM (OMHMCAaHUE, H3MEpEHHeE,
HaOJI0/IeHUE, SKCIIEPUMEHT), CIIOCOOaMU BBISIBJICHHS U OLIEHKH aHTPOINOICHHBIX W3MEHEHUN B
IPUPOJIE;

YMEHHE BBIACNATh CYUICCTBEHHbIC NPU3HAKU: BHUAOB, OMOIrEeOIEHO30B, AKOCHUCTEM U
Oouocdepsl, CTaOMIM3UPYIOIIETro, ABIKYIIETO W Ppa3pbIBAIOMIETO €CTECTBEHHOTO OTOOpa,
AJJTONATPUYECKOr0 M CUMIATPUYECKOT0 BU000pa30BaHus, BIUSHUS JIBIKYIIUX CHII 3BOJIOLUU
Ha TeHO(OH]| MOIMYJISAUHN, TPUCIOCOOICHHOCTH OPTaHU3MOB K cpele OOMTaHMs, YepeOBaHUS
HaIpPaBJICHUH 3BOJIOIUHU, KPYTOBOPOTA BELIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHHUE yCTaHABIIMBAThH B3aMMOCBSI3U MEK/TY ITPOIECCAMU IBOJIOLUH, IBHKYIIIUMHU CUIIAMHU
AHTPONIOTeHEe3a, KOMIIOHEHTAMH PAa3JIMYHBIX HOKOCHUCTEM U MPHUCHOCOOICHUSMU K HUM
OpraHU3MOB;

YMEHHE BBISBIISTh OTJIUYUTEIbHBIC IPU3HAKH JKUBBIX CHUCTEM, MPUCIOCOOIEHHOCTh BUIOB
K cpere oOuTaHus, aOMOTHYECKMX M OMOTHYECKHX KOMIIOHEHTOB JKOCHUCTEM, B3aUMOCBS3EH
OpPraHU3MOB B COOOIIECTBAaX, aHTPOIIOTCHHBIX U3MEHEHUN B ’KOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHUE HCIOJIh30BATh COOTBETCTBYIOIINE apTyMEHTHI, ONOJIIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY JUIsl JOKa3aTelbCTBA pOJICTBA OPTraHM3MOB pa3HBIX CUCTEMATUYECKUX TPYIIIL,
B3aMMOCBSI3M OPTaHU3MOB W CpeIbl OOMTAHWsS, CIWHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEeHHUs] MHOT000pa3us BUAOB M DKOCHCTEM KaK YCIIOBHUS COCYLIECTBOBAHMSI HMPUPOJIBI U
YeJI0BEYECTBA,

yYMEHUE pelaTb OM0JIOTHYeCKUe 3a/1a4H, BISBIATH IPUUNHHO-CIIEACTBEHHBIE CBA3H MEXKITY
UCCIIETYEMBIMH OMOJIOTUYECKUMH TPOIECCAMU W SIBICHUSIMH, JI€aTh BBIBOJBI M TPOTHO3BI Ha
OCHOBAHMH NOJYYEHHBIX PE3yJIbTAaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M IpaKTHUeCKHe paboThl, cOOII0aTh MpaBuUia MpU
paboTe ¢ yueOHbBIM U 1a00opaTOpHBIM 000PYJOBAHUEM;

YMEHHUE BBIIIBUTaTh THUIOTE3bl, TPOBEPSATh HUX OKCIEPUMEHTAIBLHBIMH CPEICTBAMH,
bopMynupys 1eNb UcCeI0BaHNs, aHATM3UPOBATh MOJYUYEHHBIE PE3Y/IbTaThl U JIeNIaTh BHIBOJIBI,

YMEHHE Y4YacTBOBaTh B Y4YEOHO-HCCIIEOBATEIHCKON padoTe MO OMOJOTUM, DKOJIOTHH U
MeIUIUHe, MPOBOAMMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOIIECTB, U MYOJIMYHO MPEJCTaBIATh
MIOJTy9YCHHBIE PE3YJIbTAThl HA YICHUYECKUX KOH(DEPEHIHIX;

YMEHHUE OIIEHMBAaTh THUIOTE3bl U TEOPUM O MPOUCXOXKACHUU >KU3HHU, 4YelloBeKa U
YeJIOBEYECKUX pac, O MPUYHMHAX, MOCIEACTBUSIX U CIOCO0axX MpeAoTBpAIlleHUs TI100abHbBIX
W3MEHEHU# B buocdepe;

YMEHHE OCYLIECTBIIATh OCO3HAHHBIN BBIOOp OyAyIlel mpodeccuoHaNnbHON AeITeIbHOCTH B
001acTi OMOJIOTHH, KOJIOTUH, IPHUPOJIOTIONB30BAHUS, MEIUIIUHBI, OMOTEXHOJIOTUH, ICUXOJIOTHH,
BETEpUHAPHUH, CEIICKOTO X03S1CTBA, MUIIEBON MPOMBIIIIICHHOCTH, YTIYOJIATh MO3HABATEIBHBIN
MHTEpEeC, HalpaBIeHHBIH Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIOIIEH podeccun U MPoI0JHKEHNE
Ouonoruuyeckoro oOpa3oBaHHs B OpraHU3alUsAX CpeIHEro Mpo(ecCHOHATBHOTO M BBICIIETO
o0Opa3oBaHusl.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4yacoB DJIeKTPOHHbIE
Ne ni/nt HaunmeHoBaHMe pa3/ie/ioB U TeM Kontponbnbre | TpakTiueckue (uudpossbie)
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecype
1 buonorus kak Hayka. CTapTOBBII KOHTPOJIb 1 0,5
2 JKuBble ccTeMBI U UX U3YUYCHHE 2
3 buonorus knetku 2 0.5
4 XuMU4ecKasi OpraHu3aius KIeTKU 10 1 1
5 CtpoeHue u QyHKINH KICTKH 8 1 2
5 OOMeH BellecTB U MpeBpalleHnue Y HEPTUH B 9 1 1
KJICTKE
v HaCJ'IGI[CTBeHIfaﬂ uHpopManus u 9 1 05
peanu3anus e€ B KJIeTKe
8 JKU3HEeHHBIN UK KIETKU 6 1
9 CrpoeHne u GyHKLIUU OPraHU3MOB 17 1 1.5
10 Pa3MHOXEHNE U pa3BUTHE OPraHU3MOB 8 0,5 1.5
11 ['eHeTHKa — HayKa O HACJEICTBEHHOCTH U 9 05
W3MEHYHNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1 1
13 3aKOHOMEPHOCTH N3MEHYNBOCTH 6 1
14 I'eHeTHKa YemoBeka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 brorexHonorus u CHHTETHYECKast OMOJIOTHSI 4
17 BITP 1 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 13




11 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
Ne ni/nt HaumeHoBaHue pa3/iesioB U TeM Konrpoasnpie | TIpakTiueckie (undgposBbie)
NMPOrpaMmblI Bcero paGOTLI paGoTLI gﬁef;;(c)::nenbﬂue
1 3apoxeHue U Pa3BUTHE SBOIIOLMOHHBIX 4 05
NpeJICTaBICHUN B OMOJIOTHH '
2 MukposBontonus 1 e€ pe3yJabTaTbl 14 1 2
3 MaxkposBooIus 1 e€ pe3yinbTaThl 6
4 [TporcxoxaeHUE U Pa3BUTHE )KU3HU HA 15 1 15
3emie
5 [TpoucxoxaeHue yenoBeKka — aHTPOIIOTeHES 10 1 1
DKOJIOTHS — HayKa O B3aUMOOTHOIIIEHUSIX
6 OpPraHU3MOB M HAaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpYXKaroIeH cpeoit
7 Opraau3Mebl U cpesia 0OUTaHMS 9 1 15
8 DKOJIOTHS BUJOB U TIOITYJISIIIAIA 9 1 0.5
9 DKoJorust cood1EecTB. DKOJIOTHYECKHE 12 1 05
CHCTEMBI
10 buocdepa — rmobanabpHas IKocucTeMa 6 0,5
11 YenoBek U OKpysKarolas cpeja 6 1
12 Pe3epBHOE Bpemst 8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 7.5




IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoJsmyecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka
n/n yp Bcero KO6H TPOILHBIE HpﬁaKanecRne u3yuyeHusi | oOpas3oBaTeiibHbIE
padoThI padoThI pecypes
buonorus kak KOMIIJIEKCHas HayKa U KaK
1 4acTh COBPEMEHHOTO O0IIECTBA. 1 0,5
CrapToBbIil KOHTPOJIb
2 JKuBble cucTeMbl U X CBOMCTBA 1
3 YpoBHEBasi OpraHu3anys )KUBbIX CUCTEM 1
4 VcTopust OTKPBITUS U U3YyYEHUSI KIICTKH. 1
Knerouynas teopus
Metoasl MOJNEKYJIIPHON U KJIETOYHON
6uonoruu. [IpakTnueckas padora
5 «3yueHne MeToA0B KIIETOYHON 1 05
6uonoruu (xpomarorpadus, '
anexTpodopes, muddepeHnraibHoe
neHrpudyruposanue, [1LP)»
6 XHUMHYECKUN COCTAB KIETKH 1
7 MuHepaJibHbI€ BEIIECTBa KJIETKHU, UX 1
Ouosoruyeckas poiib
Opraanyeckue BenecTBa KIeTKH —
8 6enku. JlabopaTopnas pabora 1 05
«O0bHapyxeHue 6EIKOB ¢ ITOMOIIIBIO '
Ka4eCTBEHHBIX PEAKIIHI»
9 CgoiicTBa, K1accupuKanyst U GyHKIUN 1
0eNKoB
10 Opranuueckue BellecTBa KIETKH — 1
YTJIEBOBI




11

OpFaHI/I‘ICCKI/Ie BCIICCTBA KIICTKHU —
JIUITU ABI

12

Hyxkneunossie kucnorsl. JIHK u PHK.
JlaboparopHas pabota «MccrnenoBanue
HYKJICHHOBBIX KHCIIOT, BBIACICHHBIX U3
KJIETOK Pa3JIMYHBIX OPraHU3MOBY

0.5

13

Crpoenue u pyakuuu ATOD. Jlpyrue
HykneosuaTpudocharsr (HTD)

14

CexBennpoBanue [JHK. Merozs
TCHOMUKH, TPAHCKPHIITTOMUKH,
IPOTEOMHKHU

15

MeTo1bl CTPYKTYPHOM OHOJIOTHH.
KoHTpoinbHas pabora 1o Teme
"XumMuueckasi opraHu3aius KJIeTku"

16

Tunel knetok. [Ipokapuorndeckas kierka

17

CtpoeHune syKapuoTUYECKON KIIETKH.
[Tpaktuyeckas pabora «M3ydenue
CBOICTB KJIETOUHON MeMOpaHbI»

0.5

18

IIoBEpXHOCTHBIN annapar KJIETKH

19

OnHOMeMOpaHHbIE OPraHOM bl KIETKH.
[Tpaktuyeckas pabdora «M3yuenue
JBHKECHHUSI LIUTOILIA3MBI B PACTUTEIIBHBIX
KJIETKaX»

0.5

20

ITomyaBTOHOMHBIE OPTaHOUIBI KIIETKHU:
MUTOXOHJIPHUH, TUIACTUBI. JlabopaTopHas
pabota «lVccrnenoBaHue mia3Monn3a u
JICTIIa3MOJIN3a B PACTUTENBHBIX KIIETKAX)

0.5

21

HememOpaHHbIe OpraHOU/IbI KJIETKH.
Konrpomnsnas padorta no Teme "
Crpoenue u GyHKIIUU KJICTOK"

22

Crtpoenue u GyHKINHA sipa




23

CpaBHUTEJIbHAS XapaKTEPUCTHKA KICTOK
sykapuort. JlabopaTopHas pabora
«M3yueHne CTPOCHUS KIICTOK Pa3IMYHbIX
OpPraHUu3MOB»

0.5

24

ACCUMUITSITIVS ¥ TUCCUMIIISLINS — JIBE
CTOpOHBI MeTabonu3Ma. Tunsl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3yueHne KaTaIMTUYECKOM aKTUBHOCTH
(dbepMeHTOB (Ha MpUMepe aMUIIa3bl WU
KaTaJyiasbl)»

25

DepMeHTaTUBHBIN XapaKTep peakiuii
KJIETOYHOTO MeTabonu3Mma. JlabopaTopHas
pabota «3yuenue hepMEeHTATUBHOTO
pacierIeH s IepoKCHa BOA0PoOa B
pPACTUTEIILHBIX M )KUBOTHBIX KJIETKAX)

0.5

26

benku-akTuBaTOpBl M OCIKU-UHTHOUTOPBI

27

ABTOTpO(HBIN THII 00MEHA BEIIECTB

28

dorocunTes

29

Xemocunres. JlaboparopHas pabota
«CpaBHeHue nporeccoB (OTOCUHTE3A U
XEMOCHHTE3a»

0.5

30

AHa’poOHBIEe OpraHu3MbL. Bus
Oopoxenus. JlabopatopHas pabora
«CpaBHEHHE TTPOLIECCOB OPOKEHUS U
JBIXaHUS

31

AspoOHBIE OpraHU3MBI. DTarbl
HHEPreTHYECKOro oOMeHa

32

OHeprust MeMOpPaHHOT'O TPaIUeHTA
npoToHoB. Cunte3 AT®: pabora
npoToHHON AT®-cunTa3el. KonTponbHas
pabora o Teme " OOMEH BeIIeCTB U
IIPEBpALICHUE YHEPTUU B KJIETKe"




33 Peakiiuyn MaTpr4HOTO CHHTE3a 1

34 TpaHCKpUTIIIUS — MAaTPUYHBIA CUHTE3 1
PHK

35 Tpaucusius u e€ dTarnbl 1

36 KomupoBanue amuHokucnoT. Poib 1
pubocoM B OMOCHHTE3E OeKa

37 Opranuzaiys reHoMa y mpoKapuor u 1
9YKapuoOT

38 MoutekysipHbIE MEXaHU3MbI SKCIIPECCHH 1
TEHOB Y 9YKapHoT
Bupycbl — BHEKJI€TOUHbBIE (OPMBI KUZHU

39 U oOnuraTHbIe apasuTel. [IpakTudeckas 1 0.5
pabota «Co3naHue MOZeNId BUPYyCay

40 BupycHbie 3a60J‘IeBaI;II/ISI YyeJIoBeKa, 1
JKUBOTHBIX, PACTCHUN
HanorexHonoruu B OMOJIOTUH U

41 %\'/IG,Z[I/II_II/IHG. Kontponbhas paboTa mno teme 1

Hacnenctennast uaopmanust u

peanm3anys €€ B KIeTKe"

42 JKU3HEeHHBIN UK KIETKU 1

43 Matpuunsiii cunres JJHK 1
Xpomocomsl. JlabopaTopHas padora

44 «3yueHne XxpoMOCOM Ha TOTOBBIX 1 0.5
MUKpOTIpenaparax»

45 JleneHue KJIETKM — MHUTO3 1
Tuns! kneTok. KapnokuHes u IUTOKUHE3.

16 JlabopaTtopHnas pabora «Habmronenue 1 05
MHUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa
(Ha TOTOBBIX MUKPOIpPETapaTax)»

47 Perynsmus >KM3HEHHOTO 1TUKJIA KJIETOK 1

48 Opranu3M Kak eJuHOE 11eI0e 1




Tkanu pacrenuii. JlJaboparopHas pabora

49 . g 1 0.5
«M3ydyenune TkaHel pacTeHUN»
TKaHM )XMBOTHBIX U YEJIOBEKA.
50 JlaGopaTtopHas pabora «/3yueHue TkaHeu 1 0.5
KHUBOTHBIX)»
Opranel. CucTeMbl OPraHoB.
51 JlaGopaTtopHnas padora «/3yueHue 1 0.5
OPraHOB IIBETKOBOTO PACTEHHSD)
52 Ornopa Tesia OpraHu3MoB 1
53 JIBI>KEHE OpraHn3MOB 1
o4 [Iutanue opraan3MoB 1
55 [MuTanne MO3BOHOYHBIX KHUBOTHBIX. 1
[TumeBapuTenpHas CUCTEMa YeJI0BeKa
56 JIpIxaHue opraHu3MoB 1
57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U 1
YeJIoBeKa
58 TpaHCTOpT BEMIECTB Y OPraHU3MOB 1
59 KpoBeHnocHas cucrema mo3BOHOYHBIX 1
KMUBOTHBIX U YeJIOBEKa
60 Belienenue y opranu3mMosB 1
61 3amuTa y OpraHu3MoB 1
62 MMMyHHast cucTeMa 4enoBeka 1
63 PaznpaxumMocTh U perymsiuus y 1
OpPraHu3MOB
64 ['ymopanbHast peryssius U dHIOKpUHHAS 1
crcTeMa KUBOTHBIX M YeJIOBEeKa
65 DopMBbl pa3MHOKEHUSI OPraHU3MOB 1
66 [TonoBoe pa3MHOXKEHHE 1
67 Meiio3 1




68

["ameTorenes. OOpa3oBaHKe U Pa3BUTHE
MOJIOBBIX KJIETOK. JIabopaTopHas pabora
«M3yueHune cTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIpENapaTax»

0.5

69

HNunuBuayansHOE pa3BUTHE OPraHU3MOB
— OHTOI'€HE3

70

3akJiaJika OpraHoB M TKaHEH U3
3apOJIBIIIEBHIX JINCTKOB

71

Poct u pa3zBuTHe )KUBOTHBIX.
JlaboparopHas pabota «BblsiBieHue
MIPU3HAKOB CXOJICTBA 3apObIIICH
MO3BOHOYHBIX JKUBOTHBIX)

0.5

72

PasmHOXeHMe U pa3BUTHE PACTCHHIA.
JlaGopaTtopnast pabora «CtpoeHue
OpPTraHOB Pa3MHOKEHUS BBICIIIUX
pacTeHun»

0.5

73

I/ICTOpI/IH CTAaHOBJICHUA U Pa3BUTHA
T'CHCTUKHU KAK HAYKH

74

OcCHOBHBIE TOHATHS U CUMBOJIBI
reHetuku. JlabopaTopHas pabora
«/Ipo3oduna kak 00BEKT TeHETUYECKUX
VCCIICTOBAHU I

0.5

75

3aKOHOMEPHOCTH HaCJIEA0BaHUS
pU3HAKOB. MOHOTHOpUAHOE
ckpemruBanue. [Ipaktiudeckas padorta
"N3y4yeHue pe3yapTaToB
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
Jpo3oduisr”

0.5

76

IluTomorunueckre OCHOBBI
MOHOTHOPHUIHOTO CKPEIIUBAHUS

77

AHanu3upyroliee CKpeluBaHue.
HenosHoe noMuHMpoBaHue




JlurubpuiHoe CKpeluBaHue.
[IpaxTuueckas padora «3y4yenue

78 1 0.5
PE3yIbTATOB TUTUOPUIAHOTO
CKPELIMBAHUA Y IPO30(PHIIB»

79 [{uTomornyeckue OCHOBBI JUTUOPHTHOTO 1
CKpEITUBaHUS

80 CleruieHHOe HACJIeI0BaHKE NMPU3HAKOB 1

81 XPpOMOCOMHAsI TEOPHS HACIICICTBEHHOCTH 1

82 I'enernka moia 1

83 I'eHoTHI KaK [[€JIOCTHAS CUCTEMA 1

84 I'eHeTHYeCKUT KOHTPOJIb PA3BUTHS 1
pPACTCHHMIA, )KUBOTHBIX U YEJIOBEKA

85 M3MeHunBOCTh MpU3HAKOB. Bl 1
W3MEHYHUBOCTHU

86 MonudukanonHas I3MEHUYUBOCTh 1
BapuanyioHHslIii psig v BapuariioHHas
KkpuBas. Jlaboparopnas padota

87 «MccnenoBanne 3aKOHOMEpHOCTEN 1 05
MOTU(DUKATTMOHHOW N3MEHUYNUBOCTH. '
[TocTpoeHue BapHallMOHHOTO psifa U
BApUALMOHHON KPUBOI»

88 I'eHOTHIIMUECKAST NU3MEHYHUBOCTD. 1
KoMOunaTuBHast N3MEHYHUBOCTE
MyTtannoHHas H3MEHYUBOCTb.

89 [TpakTrdeckas padora «MyTtanuu y 1 05
Ipo30¢uiIbl (Ha TOTOBBIX '
MUKpoOIpenaparax)»

90 3aKOHOMEPHOCTH MYTAI[MOHHOTO 1

rnpounecca. OIUTreHEeTHKA B SIIUTCHOMUKA




I'eneruka yenoseka. [IpakTrudeckas

91 pabota «CocTaBiieHHE U aHATTU3 1 0.5
POAOCIIOBHOM

92 MeTtoabl MEAUIITHCKON T'€HETUKHU 1
3Ha4YeHHE MEIULIMHCKON T'€HETUKH B

93 MPEIOTBPALICHUH U JICUCHUU 1
TeHETUYECKUX 3a00JIeBaHHI YelloBeKa
OcCHOBHBIE TIOHATHUS CEJIEKITHH.

94 JlabGopaTtopHas pabora «3yyeHue copToB 1 05
KYJIbTYPHBIX PACTEHUN U IOPOJ '
JIOMAITHUX KUBOTHBIX)

MeTto/1bl ceIeKIMOHHOM paboThI.

95 JlaboparopHas pabota «3yuenue 1 0.5
METOJ/IOB CEJIEKIIMU PACTCHUI»

JlocTr>KeHMs CeJIeKIMN PACTEHUN U

96 KUBOTHBIX. [IpakTnueckas pabora 1
«IIpuBUBKa pacTeHHI»

97 CoxpaneHue, U3ydeHHe U MCIIOJIb30BaHHE 1
TeHETHUYECKUX PECYpPCOB
buoTtexHonorus kak Hayka u oTpacib

98 npousBojicTBa. [IpakTudeckas pabora 1 0.5
«M3yueHne 0O0beKTOB OMOTEXHOIOTHUIY

99 OcHoOBHBIE HaMpPaBIEHUS CHHTETUYECKOM 1
Ouosorun

100 XpoMOCOMHAas ¥ TeHHAsI MH)KEHEPHUS 1

101 MeauiacKne OMOTEXHOIOT NI 1

102 BITP 1

OBIIEE KOJIMYECTBO YACOB I10 102 135

ITPOTPAMME




11 KJIACC

KosmnuecTBo yacoB DJIeKTPOHHbIE
[1]
Jl:;'n Tema ypoka Beero Kognpo.nbm,le HpﬁaKaneCKne il;;j CHHSI ggg;l;zil;fe JIBHBIE
padoTbI padoThbI pecype
1 OpomononHas teopus Y. Jlapsuna 1
2 JIBH>KyIHE CHIIBI ABOJIFOIMA BUAOB 110 Y. 1
[apsuny
3 Bbopn0Oa 3a cymecTBoBaHue, 1
€CTECTBEHHbIN M HCKYCCTBEHHBIH 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPHUH 1
SBOJIIOLUN
5 Dtarnbl H3BOIIOIIMOHHOTO MpoLecca: 1
MHUKPOIBOJIONNS U MAKPOIBOIIOIIHS
6 [Tonynsmus — sneMeHTapHas €IUHALIA 1
SBOJIOLUN
3aKOH T€HEeTHYECKOro paBHoBecHus JIK.
7 Xapau, B. BaiinOepra. JlabopaTopHas 1 05
pabota «BbIsiBIEHHE U3MEHYUBOCTH Y '
0co0eil 0IHOTO BUIa»
8 DneMeHTapHbIe (PaKTOPHI IBOFOIIUN 1
9 DddexT ocHoBarens. Ipdext 1
OYTBIJIOUHOTO TOPJIBIIIIKA
10 Murpauuu. M30n0muu nonymsuuii: 1
reorpaduyeckas, OnoJIorundecKas
11 EctecTtBeHHbIl 0TOOp — HanpaBIISIOLINI 1
(hakTop IBOIOIHH
12 [TonoBoit 0TO6OP 1
[Tpucmoco0IeHHOCTh OPTaHU3MOB KaK
13 pe3yabTaT MUKPOIBOJTIOIUH. 1 0.5

JlaGopaTopnas pabora «M3yuenue




apoMop(}030B U UIM0AAANITAIUHN Y
pacCTEHUH U KUBOTHBIX)

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

14 0.5
noBeneHueckue. JlaboparopHas pabora
«[IpucnocobneHnss OPraHu3MOB U UX
OTHOCHUTEJIbHAS 11eJIECO00PA3HOCTDY
Bun, ero kpurepuu u CTpyKTYypa.

15 JlaboparopHas pabora «CpaBHEeHHE 05
BHUJIOB 110 MOP(OJIOTHUECKOMY '
KPUTEPHIO»

16 CtpykTypa BHIa

17 BunoobpaszoBanue kak pe3yabTaT
MHUKPOIBOJIOIUU

18 CBsi3b MUKPOIBOIOIHH U
AMUACMHOJIOTHH

19 Makponssomtonus. [laneonronornyeckue
METO/JIbI U3yUYEHHS IBOJIOIUU

20 buoreorpaduyeckue MeToabl U3ydeHuUs
HBOJIIOIIH
OMOpPHOIOrHYeCcKHUEe U CPaBHUTEIBHO-

21 MOP(OJIOTHYECKUE METO bl N3YUEHUS
HBOJIIOIIH
MonekynsapHO-T€eHETUYECKHUE,

22 OMOXMMHYECKHE U MAaTEeMAaTUYECKUE
METOJTbI H3yUYCHHS IBOJIOIIUU

23 OO01re 3aKOHOMEPHOCTH BOJTFOIIHH

o4 AnanTuBHas paauanus.

HepaBHOMEPHOCTH TEMITOB YBOJTIOIIHH

o5 HayuHblie rUmoTe3sl mpoNCX 0K ICHUS

JKA3HU Ha 3eMie




HOHay‘leIe MMpEaACTaBJICHUA O

26
3apOKJICHUH KU3HU
97 OCHOBHBIE 3TaIlbl HEOPraHUIECKON
HBOJIIOLIMH
28 ['unoTessl 3apOXKACHUS KU3HA
Uctopus 3emiin 1 METOABI €€ U3YUCHUS.
29 JlaboparopHast pabora «/3yuenue u 05
OTHCaHNE UCKOMAEMbIX OCTaTKOB '
JPEBHUX OPTaHU3MOB)
30 HauanbHele 3Tams opraHn4eckon
HBOJIIOIINH
31 DBOJIIOLIMS DYKAPUOT
OcCHOBHBIE 3TaIlbl BOTIOIUU
30 pacturensHOro Mupa. [IpakTudeckas 05
pabota «3y4yeHne ocoOeHHOCTEH '
CTPOCHHS PACTCHHI Pa3HBIX OTJIEIIOB)
33 OCHOBHBIE 3TaITbI BOJIOIIUHU )KUBOTHOTO
Mupa
DBoIOIMS )KUBOTHBIX. [IpakTHyeckas
34 pabota «/3ydenne ocoOeHHOCTEH 0.5
CTPOEHHSI TTO3BOHOYHBIX KHBOTHBIX)»
35 Pa3BuTHe xu3HM Ha 3eMIIe 10 3paM U
TIeproIamMm
36 MaccoBbie BEBIMUpPaHUS —
HKOJIOTHYECKHUE KPU3UCHI MPOIILIOTO
37 CoBpeMeHHBIH KOTOTUYECKHUI KPHU3HC,
€ro 0COOEHHOCTH
38 CoBpeMeHHas CHCTEMa OPTaHUIECKOTO
MIPOIILIOTO
39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIITIBI
OpPraHHU3MOB
40 AHTPOTIOJIOTUSI — HayKa O YEJIIOBEKE




PazBuTue npeacrabieHuit o

41 1
MPOUCXOXKIACHUH YEIOBEKA
Mecro uenoBeka B cucTeMe
opranuueckoro mupa. JlabopatopHas

42 pabota «M3yuenue ocobOeHHOCTEH 1 0.5
CTPOCHHSI CKEJIeTa YeJIOBEKa, CBSI3aHHBIX
C MPSIMOXOXKICHUCM)

43 JIBMOKyIIME CUIIbl aHTPOIIOTeHE3a 1

44 CooTHotieHrne ONOIOTHIECKUX U 1
COLIMAJILHBIX (JaKTOPOB B AHTPOIIOT€HE3E

45 OCHOBHBIE CTaJUU AHTPOIOTEHE3A 1

46 [laneorenerrka 1 najgeoreHOMUKa 1

47 DBOJIIOLIMS COBPEMEHHOTO YEJIOBEKa 1
UYenoseueckue pachl. [IpakTnueckas

48 pabota «3ydeHune 3K0IOrHIecKux 1 0.5
aJlanTanui 4eJI0BeKa

49 MeXIUCIUTITMHAPHBIE METOTBI 1
AHTPOIIOJIOTUHI

50 3apo’kJIeHUE W Pa3BUTHE YKOJIOTUN 1
Metonae! sxonorun. JlaboparopHas

51 pabota «/3yueHue MeTo/10B 1 0.5
HKOJIOTUYECKUX HCCIICIOBAHUIN

59 3Ha4YeHNE KOJIOTHUECKUX 3HAHUH IS 1
YeloBeKa

53 Dkosornyeckue pakTopsl 1
Abunortnueckue GakTopsl. CBeT Kak

54 skoJornueckuit pakrop. JlabopaTopHas 1 05
pabota «BpIsBIEHNE PUCTIOCOOICHUI '
OpPraHM3MOB K BIHMSIHUIO CBETa»
AbGuoTtndeckue akTopsl. TemrepaTypa

55 KaK 9KOJIOTUYECKUHN (PaKTop. 1 0.5

JlabopaTopHas pabota «BrisiBieHue




MPHUCTIOCOOICHHUI OPraHU3MOB K
BJIUSTHUIO TEMIIEPATYPhD)

Abuornueckue Gpaxkropsl. BraxkHocTh
KaK 9KOJOTn4eckuil hakrop.

56 Jlaboparopnas paboTta « AHATOMHYECKHE 1 0.5
0COOCHHOCTH PACTEHUH U3 PA3HBIX MECT
OOUTaHUS

S7 Cpenpl 0OMTaHNS OPraHU3MOB 1

58 Bronornveckne puTMsl 1

59 JXKuznennrie popMbl OpraHn3MOB 1

60 bruotnueckue hakTopsl 1
3HaueHue OMOTUYECKHUX B3aUMOAECHCTBUM

61 JUISL CYIIECTBOBAHUSI OPIraHU3MOB B Cpejie 1
oOuTaHUs

62 DKOJIOTHYECKHE XapaKTEPUCTUKU 1
NOMYJISIUH
OCHOBHbIE TIOKA3aTeIN NOMYJISALNH:

63 YHCIICHHOCTD, TNIOTHOCTh, BO3pACTHAS U 1
110JIOBAsl CTPYKTYpa
OCHOBHbIE TIOKA3aTeIN MOMYJISALNH:

64 POXTaeMOCTh, IPHPOCT, TEMI POCTa, 1
CMEPTHOCTb, MUTPALIUU

65 DKoJoru4ecKasi CTpyKkTypa nonyJssiuu 1

66 JlnHaMKKa NONYJISIIUU U €€ peryJsalus 1

67 KpuBsle pocTa 4nCIEHHOCTH MOMYJISIIINH. 1
KpuBble BEDKHBaHUS
OKoJiornyeckas HUIIA BHJIA.

68 JlaGopatopHnas pabora 1 05
«IIpucrnocobeHnst ceMsiH paCTeHHI K
pacceIeHuIo»

69 Bun xak cucreMa nmomynsimii 1




3aKOHOMCpHOCTI/I IIOBCACHUS U

70 o 1
MUTPAIUi KHBOTHBIX

71 Coo0111ecTBO OpraHu3MOB — OHOIICHO3 1

72 DKocucTemMa Kak OTKpbITasi CHCTEMA 1

73 KpyroBoport BeliecT 1 MOTOK SHEPTUU B 1
HKOCHCTEME

74 OCHOBHBIE IOKA3aTEIN SIKOCUCTEMBI 1

75 DKOJIOTUYECKUE MUPAMUJIbI 1

76 W3meHneHus coob111ecTB — CyKIIECCHH 1
[Ipupoanbie 3KOCUCTEMBI. IKOCUCTEMBI

77 03€p U peK. DKOCUCTEMbI MOPEN U 1
OKEaHOB

78 [Tpuponansie 9KOCHCTEMBL. DKOCHUCTEMBI 1
TYHJP, JIECOB, CTETICH, ITyCTHIHb

79 AHTPONIOTr€HHBIE Y3KOCUCTEMBI 1
Ypb6oskocucremsl. [IpakTuueckas pabora

80 «M3yueHue u onucanue 1 0.5
ypOO3KOCUCTEMBI»
3aKOHOMEPHOCTH (OPMUPOBAHUS

81 OCHOBHBIX B3aUMOJCUCTBUI OpraHU3MOB 1
B DKOCHCTEMAaX
MexaHu3MBbl BO3IEUCTBUS 3arpsI3HEHAN

82 Pa3HBIX TUTIOB Ha CyOOpraHM3MEHHOM, 1
OpTaHU3MEHHOM, MTOMYJISIIIUOHHOM U
H9KOCHCTEMHOM YPOBHSIX

83 buocdepa — olmeruianerapuas 1
o0oJiouka 3emnn

84 Yuenue B. W. Bepuaackoro o 6uocdepe 1

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1
o6uochepsl

86 KpyroBopots! BemiecTs u 1

OHMOreOXUMHYCSCKUE T KJIBI




3oHanbHOCTH Onochepsl. OCHOBHBIE

87 1
OMOMBI CyIIN

88 YcroitunBocTh 6uochepsl 1

89 DKOJIOTUYECKHE KPU3UCHI U UX TPUUHHBI 1

90 BospeiicTBue yenoBeka Ha bnocdepy 1

91 AHTpOHOFeHHUOG Bosz[eﬁCTBvHe Ha 1
PaCTUTENbHBIN M )KMUBOTHBIH MUD

92 OxpaHa npupoibl 1

93 OCHOBHBIE IPUHIUIIBI YCTOHYHBOTO 1
pa3BHUTHUS YEIIOBEYECTBA U MPHUPOIBI
PanmonanbpHOE IPUPOIOIOIB30BAHHE U

94 COXpaHeHHEe OMOJIOTHYECKOTO 1
pa3zHooOpa3ust 3eMiun

95 O6?6H1€HI/I€ 1o TeMe «MUKpPO3BOJIOLUS 1
U e€ pe3yIbTaThl»

96 O6?6H1€HI/IG 1o Teme «MakpOo3IBOJIOLUS 1
1 e€ pe3yIbTaThD»

97 O6061menue o teme «IIpoucxoxneHue 1
Y pa3BUTHE KU3HH Ha 3eMiie»

98 O6o06menue no Teme «IIpoucxoxaeHue 1
9eJIOBEKa — aHTPOTIOTCHE3)»

99 O60061eHne 0 TeMe «IKOJIoTUsl — HayKa 1
0 B3aMMOOTHOIICHHSIX OPraHU3MOB)

100 O6o006menne o Teme «OpraHu3mMbl U 1
cpena oOuTaHMs»

101 O606meHIEe o TeMe «DKOJIOTHS BUIOB U 1
TOTTYJISIIU I

102 O6o06uienue no Teme «buocdepa — 1
r7100aJbHast IKOCHCTEMAY

OBLIEE KOJIMYECTBO YACOB 1O 102 75

ITPOTPAMME




ITPOBEPAEMBIE HA EI'J 110 BUOJIOI'MA TPEBOBAHUAA K PE3YJIbTATAM
OCBOEHHMA OCHOBHOMU OBPA3OBATEJIBHOU ITPOI'PAMMBI CPEJHET'O

OBLIEI'O OBPA3OBAHUA

Koxa
NpoBepPsIEeMOro
TpeOOBaAHNS

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHON NPOrPaAMMBbI CPeIHEro
0011ero oOpa3oBaHus

CdopMupoBaHHOCTh 3HAHUN O MECTE W PO OMOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHuU COBpPEMEHHOM
€CTECTBCHHOHAYYHOW KapTUHBI MUPA, B IO3HAHUH 3aKOHOB MPUPOIBI
U pEUIeHHMH  KU3HEHHO  BaXXHBIX  COIHUAIBHO-ITUYECKUX,
YKOHOMHYECKHUX, IKOJIOTUIECKUX MPOOJIEM YETIOBCUSCTBA, a TAKXKE B
pEIIeHUH BOIMPOCOB PAIMOHAIBHOTO MPHUPOAOINOIL30BAHUS, B
(GOpPMUPOBAHUH IIEHHOCTHOTO OTHOIIEHHUS K TPUPOJIE, OOIIECTBY,
YeJIOBEKY; O BKJIaJIe POCCUUCKUX U 3apYOEKHBIX YUEHBIX — OMOJIOTOB
B pa3BUTHE OMOJIOTUU

Bnanenue cuctemoil 3HaHMH 00 OCHOBHBIX METO/IaX HAy4YHOI'O
MO3HAHUS, UCTIOJIb3YEMbIX B OMOJIOIMYECKUX HCCIEI0BAHUIX KHUBBIX
O0OBEKTOB M DJKOCHCTEM (ONHUCaHWE, W3MEpPEHHUe, IPOBEACHUE
HaOmroieHuil); crocobaMu BBISBICHHUS U OLIEHKH AHTPOIIOTE€HHBIX
W3MEHEHUH B NPUPOJE.

YMeHue BbIIBUTaTh THIIOTE3bI, IPOBEPATH UX IKCIEPUMEHTAIbHBIMU
cpeactBaMu, (GopMyNIupys Ledb HCCIEIOBAHMS, aHaJIU3UPOBATH
IIOJIy4YEHHBIE PE3YJIbTAThl U A€JIaTh BBIBOJBI.

BbisiBieHMEe 3aBUCUMOCTH MEXKAY HCCIENYEeMbIMU BEJIUYMHAMU,
00BsICHEHHUE TOJTyYEHHBIX PE3YJIbTATOB U (OPMYJIHMPOBAHUE BHIBOJIOB
C UCIIOJIb30BAHNEM HAayYHBIX MOHITHI, TEOPUI U 3aKOHOB

YMeHue BiageTb CHUCTEMOM OHOJOTMYECKMX 3HAaHUM, KOTOpas
BKJIFOUAET: OCHOBOIIOJIATAOe OMOTOTMUECKUE TEPMHUHBI U TIOHSTHS
(>KU3HB, KJIETKA, TKAHb, OpTaH, OPraHu3M, BUJI, TIOMYJISIINS, SKOCHCTEMA,
OuoreHo3, 6rocdepa; MeraboIM3M, TOMEOCTAa3, KJIETOYHBI UMMYHHUTET,
OuocuHTe3 Oenka, OWONOIMMEpPBI, AUCKPETHOCTb, CaMOpETyJISLuS,
CaMOBOCHPOU3BE/ICHHE, HACJIE/ICTBEHHOCTb, W3MEHYUBOCTD,
SHEPro3aBUCHMOCTb, POCT U Pa3BUTHE);

Ouonoruueckue Teopuu: kierouHas Tteopus T. IlIBanma, M.
[Ineitnena, P. BupxoBa; KIOHAIBHO-CEIEKTUBHOIO UMMYyHHUTeTa I1.
Opmux, N.1. MeuHnukoBa, XpOMOCOMHasi TEOpUs HACIEIACTBEHHOCTH
T. Moprana, 3akoH 3apoabieBoro cxoactsa K. bapa, sBontonnonnas
teopust Y. [lapBuHA, CHHTETHYECKas TEOpHUS DSBOJIIOIUHU, TEOPHUS
anTpororenesa Y. Jlapsuna; Teopusi 6moreonieHo3a B.H. Cykauéna;
yuenue H.W. BaBuioBa o rieHTpax MHOT000pa3us U MPOUCXOKACHUS
KyJIbTypHBIX pacteHuii, ydenne A.H. CemeproBa o0 mnyTsix u
HampaBleHUsX dBoonny, yaenue B.1. BepHaackoro — o 6uocdepe);
3aKOHBI  (eIMHOOOpasWsi  MOTOMKOB  TEPBOTO  IMOKOJIEHUS,
pacuierieHHs] TPU3HAKOB, HE3aBUCUMOT'O HACIIEOBAHUSl MPU3HAKOB
I'. Menpens; CUEIUIEHHOTO Hacle0BaHUs MPU3HAKOB U HAapyIIECHUs
cuerieHuss resos  T. MopraHa; TOMOJIOTMYECKHX DPSAOB B
HacjencTBeHHoM wu3MeHumBocTd H.M. BapuiioBa; reHeTHYecKoro




paBHoBecus k. Xapau u B. BaitnOepra; 3apospieBoro cxoactsa K.
bapa; buorenernueckwuii 3axon . ['exkens, . Mromepa);
MPUHLIMIIBI (YUCTOTHI FaMET, KOMIUIEMEHTAPHOCTH);

npaswia (MuaumyMa FO. JInbuxa, 3K0J0ru4eckoi nupamu/ibl Yuce,
OMOMAacChl M DHEPTHUH);

runoTe3sl (koamepatHoi A.M. OmnapuHa, nepBU4YHOTO OyinboHa JIK.
Xomnneitna, mukpochep C. Dokca, pudozuma T. Uek)

VYmMmenue pe€uiate IMOHMCKOBBIC OHOJIOrHYECKHUE 3aJa4u, BbIABIATH
MPUIUHHO-CJIICACTBCHHBIC CBA3HU MCKOY HCCIICAYCMbIMU
OHOJIOrMYECKUMU 06’beKTaMI/I, npoueccaMu M ABJICHHUAMU, OCJIaTh
BBIBOJIbI U IIPOTrHO3bI HA OCHOBAHHWU IMOJTYUCHHBIX PE3YJILTATOB,
COCTaBJIATh 'CHOTHIIMYCCKHUE CXEMbI CKPEHIMBAHUA JJIA Pa3HbBIX THUIIOB
HaCJICAOBAaHUA IIPU3HAKOB Y OPTraHU3MOB, COCTABJIATL CXCMBI IICPCHOCA
BCIICCTB M DHCPIUH B OKOCUCTCMAX (I_ICHI/I IIMTaHusA, ITUIICBBIC CeTI/I)

VYMeHue yCTaHaBIMBAaTh B3aUMOCBSI3M MEXKJIy CTPOCHHEM MU
(GYHKIMSMHU: OpPraHOMIOB, KJIETOK pa3HbIX TKaHEH, OpraHamMu H
CHCTEMaMH OpPTraHOB Y pacTeHHH, XMBOTHBIX W YENIOBEKa; MEXK.IY
ATaramMu 0OMEHa BEIIECTB; 3TallaMH KJIETOYHOTO IUKJIA M )KU3HEHHBIX
IUKJIOB  OpPraHM3MOB; OSTanmaMH ASMOPHOHATBHOTO  Pa3BUTHS;
reHOTUIIOM U (eHoturoM, QGEHOTHIIOM U (PAKTOpaMu Cpelibl
OOWTaHMs;  TpPOLECCaMH  ABONIOUWH;,  ABIKYIIUMH  CHJIAMHU
AQHTPOIIOTEHE3a;  KOMIIOHEHTAMH  PA3IUYHBIX  JKOCHUCTEM H
IPUCIIOCOOJICHUSIMHA K HUIM OpPTraHU3MOB

YMeHue BBIIENATh CYIeCTBEHHBIC TPU3HAKHU:

CTPOEHHS BUPYCOB, KJIETOK IPOKAPUOT U IYKAPHOT; OJHOKJIETOUHBIX
¥ MHOTOKJIETOYHBIX OPraHU3MOB, BUJIOB, OMOT€01IEHO30B, YKOCUCTEM
u Ouocheprl; CTPOCHUS OPraHOB W CHUCTEM OPraHOB pPACTEHUH,
JKUBOTHBIX, YeNoBeKa; IIPOLIECCOB KHU3HEIEATEIBHOCTH,
MPOTEKAIOIIMX B OpPraHM3Max pacTeHHUH, *KUBOTHBIX M 4YEJIOBEKA;
OMOJOTMYECKUX TIPOIECCOB: OOMEHa BelEeCTB (MeTaboIu3M),
nH(pOpMallMU U MpEBpaIlleHus] SJHEPTUH, OpOKEHUS, aBTOTPO(HOTO U
reTepoTpopHOro TUNOB NHUTAHUSA, (DOTOCHMHTE3a M XEMOCHHTE3a,
MUTO3a, Meiio3a, ramMeToreHesa, sMOpuUoreHesa,
MOCTAMOPUOHAIBHOTO Pa3BUTHI, Pa3MHOXKEHUS, UHIUBUIYATHHOTO
pa3BUTHSL OpraHu3Ma (OHTOTeHEe3a), B3aWMOJECHCTBUS TEHOB,
reTepo3nca; 1ecTBUi HCKYCCTBEHHOTO 0TOOpa, CTA0MIN3UPYIOIIETO,
JBIKYIIETO W pa3phlBalOIIET0  €CTECTBEHHOIO  O0TOOpa;
AITOMATPUIECKOTO ¥ CUMIIATPUIECKOTO BUA000pa30BaHUS; BIUSHUS
JBIKYUIMX ~ CHJ  DBOJIOUMM  HAa  TE€HOGOHJ  MOMYISINH;
NPUCIIOCOOJIEHHOCTH OPraHU3MOB K Cpejie OOMTaHus, YepeloBaHUs
HaIpaBJIEHUH 3BOJIIOLMHU; KPYrOBOPOTa BEUIECTB U MOTOKA SHEPTUHU B
HKOCUCTEMAX

CdopMUpoBaHHOCTh yYMEHHUS BBIIEIATH CYIIECTBEHHBIE MPHU3HAKU
BUPYCOB, KJIETOK IIPOKApPUOT U DOYKAPUOT, OIHOKIIETOYHBIX U
MHOTOKJICTOYHBIX OPTaHU3MOB, BUJIOB, OMOTEOIIEHO30B U IKOCHCTEM;
0COOEHHOCTH TIPOIIeCCOB 0OMEHA BEIIECTB U MPEBPAIICHUS SHEPTHUH B
KIIeTKe, ()OTOCUHTE3a, MIACTHYECKOTO U IHEPreTUYECKOro oOMeHa,
XeMOCHHTE3a, MHTO03a, Mei03a, OIUIOJOTBOPEHUS, pPa3BUTHA U
Pa3MHOKCHU, WHIAWBUAYAJIBHOTO Pa3sBUTHA OopraHu3mMa
(oHTOTEeHE3a), OOPHOBI 3a CYIIECTBOBAHWE, €CTECTBEHHOTO OTOOpA,




BHJ1I000pa30BaHMs, TMPHUCITOCOOJEHHOCTH OpPraHu3MOB K Cpele
06I/ITaHI/I5I, BJIMAHUA KOMIIOHCHTOB JKOCUCTEM, AHTPOIIOTCHHBIX
MU3MEHEHHH B SKOCHCTEMaX CBOCH MECTHOCTH, KPYIrOBOPOTAa BEIUIECTB
Y TIPEBpAICHUs YHEPTUH B Onocdepe

Ymenue UCII0JIb30BATh COOTBETCTBYIOLIHE apryMeHTHI,
OMOJIOTMYECKYI0 TEPMUHOJIOIHIO U CUMBOJIMKY JJIS JOKa3aTelbCTBa
POJICTBA OPTaHU3MOB Pa3HBIX CUCTEMATUUYECKUX TPYIIIT; B3aUMOCBSI3U
OpPraHu3MOB M cpelbl OOWTaHMS; E€AMHCTBA YEIOBEYECKUX pac;
HEOOXOIUMOCTH  30pOBOro  o0Opa3a  XHM3HHM,  COXPAaHEHHs
pa3sHOOOpa3usi BUJOB M SKOCUCTEM KaK YCIOBHS COCYLECTBOBAHMS
IPUPOJIBI M YETTOBEYECTBA

YMeHue KPUTHYECKH OICHUBATh HWHQPOPMAIUIO OHOJOTHIECKOTO
COJICpXKAHUS, HHTEPIIPETUPOBATh ITHUYECKUE aCIEKThl COBPEMEHHBIX
HCCIIEIOBAaHUI B OHMOJIOTMH,  MEAHWIMHE, OHOTEXHOJIOTHU;
paccMaTpuBaTh ri00abHbIC 9KOJIOTHYCCKHE PpoOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBCHHYIO
TTO3UIIUIO




IHNEPEYEHDB 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA EI'I 110

BHOJIOI'MHA

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

buonorusa xax HayKa. JKuBble cucTeMBl U BX N3YUCHUC

11

CoBpemeHnHass Ouoniorus — KOMIUIEKCHas Hayka. buonoruueckue Hayku u
n3y4aeMble UMHU TpoOsieMbl. DyHAaMEHTAIbHBIC, MPUKIAJHBIC U TOUCKOBHIE
Hay4YHBIE UCCIIEIOBAaHUS B OMOJIOTHH.

3HaueHue OWOJOTUM B (HOPMUPOBAHHH COBPEMEHHOW E€CTECTBEHHO-HAYYHOM
kaptunbl mupa. [Ipodeccuu, cBa3anubie ¢ Ouonorveld. 3HaueHUe OMOJIOTUU B
MPAKTUYECKOW JICSITEIIbHOCTH YEJIOBEKa: MEAHUIMHE, CEJIbCKOM XO3SICTBE,
MIPOMBILIIIEHHOCTH, OXPaHe NPUPOJIbI

1.2

JKuBble cucTeMbl Kak mpeaMeT u3ydeHus Ouonoruu. CBONWCTBA KUBBIX CUCTEM:
€IMHCTBO XMMHYECKOTO COCTaBa, JUCKPETHOCTh U IEJIOCTHOCTh, CJIOXKHOCTh U
YIOPSA0YCHHOCTh CTPYKTYPBHI, OTKPBITOCTH, camMoopraHu3amus,
CaMOBOCITPOM3BEICHUE, Pa3IPAKUMOCTh, U3MECHUNBOCTD, POCT U Pa3BUTHE.
YPOBHU OpraHu3aly KUBBIX CUCTEM: MOJICKYIISIPHBIH, KIETOYHbBIN, TKAHEBBIMH,
OpraHu3MEHHBIH, MOMYJISIUUOHHO-BUA0BOI, 3KOCUCTEMHBIN
(buoreoneHoTnueckuii), ouochepHsiid. IIporeccel, MPOUCXOIANUE B KHUBBIX
cucremax. OCHOBHBIC TIPHU3HAKU KUBOTO. JKM3HBb Kak (opma CymecTBOBaHUS
MaTepuu

1.3

Metoael Oumonorumdeckord Hayku. HabmioneHue, u3MepeHHe, SKCIEPUMEHT,
cucreMarusanus, MeraaHanu3. IloHATHE O 3aBHCHMOM M HE3aBHCHUMOU
nepemeHHou. [lnannpoBanue skcnepumenTa. [loctaHoBKa 1 MpoBEpKa TUMOTES.
HyneBass runore3a. Ilonstue BbIOOpKM U €€ JOCTOBEpHOCTh. Pazbpoc B
Onojorndeckux AaHHbIX. OlEHKa TOCTOBEPHOCTH MOJIYYEHHBIX PE3YNIbTaTOB.
[TpuunHBI UCKAXKEHUS PE3YNIBTATOB IKCNIEpUMeEHTa. [[oHsATHE CTaTHCTUYECKOTO
TecTa

KneTka kak Omosoruyeckasl CicteMa

2.1

Knerka — cTpykTypHO-(GYHKIIMOHATbHAS €IMHUIIA KUBOTO. VICTOpHS OTKPBITUS
kietku. Pabotel P. T'yka, A. Jleenryka. Knerounast teopus (T. IlIBanH, M.
[nefinen, P. BupxoB). OCHOBHBIE MOJOKEHHUSI COBPEMEHHOW KJIETOYHOM
TEOpUH.

Metoapl  MOJEKYISpHOW M KIETOYHOH  OWOJNIOTMM:  MHKPOCKOIIHS,
xpomatorpadusi, 3nekTpodopes, METO/I MEUEHbIX aTOMOB, AU(depeHIIHaTbHOE
LHEHTPU(PYTUPOBAHUE, KYIHTHBUPOBAHHUE KIETOK

2.2

XUMHUUECKUH cOCTaB KIETKH. Makpo-, MUKpO- U yJIbTpPaMUKPOIEMEHTHI. Bona u
e poJb Kak pacTBOPUTEINS, peareHTa, y4acTue B CTPYKTYPUPOBAHHM KIIETKH,
TETUIOpEeryIsaui. MHUHepaabHble BEIIeCTBA KJIETKU, UX OMOJIOrHYecKast polib.
Ponb KaTMOHOB M aHHOHOB B KJIETKE.

buonornueckue mnonuMmepbl. benku. AMMHOKHCIOTHBIM COCTaB OENKOB.
Crtpykrypsl OenkoBoil Monekynbl. [lepBuuHas cTpykTypa Oeika, MenTuaHas
CBsA3b. BTOpHWuHas, TpeTHYHas, 4YETBEPTUYHAsl CTPYKTYyphsl. JleHaTyparus.
CgoiictBa 6enkoB. Kimaccudukanus 6enkoB. buonornueckue GyHKIMNA OEITKOB.
VYrneBoabl. MoHOCaxapuapl, AMCAXapUIbl, OJIMTOCAXapuabl U MOIMCAXAPUJIBL.
O6mwmit Tuan cTpoeHHS MW (U3HKO-XMMHYECKHE CBOMCTBA YIJIEBOOB.
Bbuonornyeckue GyHKINU YTIIEBOJIOB.




Jlunuaet. T'uppodunsHO-TUApOPOOHBIE CBOMcTBA. Kiaccudukarus IUMHIOB.
Tpurnuuepunsl, dpochonunuasl, BockH, crepousl. buonornyeckue GyHKINN
munuaoB.  OOmue cBOMCTBa OHMONOrMYECKUX MeMOpaH — TEKy4ecTb,
CIOCOOHOCTH K CaMO3aMBIKaHHIO, MTOJTYITPOHUIIAEMOCTb.

HykneunoBbie kucnorsl. JIHK u PHK. CrpoeHue HYKIEHMHOBBIX KHCIIOT.
Hyxneoruapt. [Ipuauun kommementapHoctu. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoiinas cniupaiib. Mectonaxoxxaenue u ononornueckue pyakuun JJHK.
Bunel PHK. ®@ynxkuuun PHK B knetke.

Crpoenne wmoisekyibl AT®. Makpospruueckue cBs3u B Mojekyie ATO.
buonornueckue pynkuun AT®. BoccTaHOBICHHBIE TEPEHOCUUKH, UX (PYHKIUH
B kietke. CekBenuponanue JHK.

CtpykrypHast OWOJOTHS: OMOXMMHUYECKHE W OMOPU3NYCCKUE HCCIICTOBAHUS
COCTaBa ¥ MPOCTPAHCTBEHHOM CTPYKTYpPbl OMOMOJIEKYI

2.3

Tunsl KJIETOK: JyKapuOTHYecKas M Ipokapuoruyeckas. CTpyKTypHO-
(GyHKIMOHATBLHBIE 00pa30BaHNUs KIETKH.

Crpoenue npokapuoTHueckoi kieTku. Kierounast creHka GakTepuil u apxei.
OCOOEHHOCTH CTPOCHHUSI TETEPOTPOPHON M aBTOTPO(PHON MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib MPOKapuoT B OMOLIEHO3aX.

Crpoenne u QpyHKIIMOHUPOBaHHE dyKapHUOTHYECKOH KieTku. [Tna3marnueckas
MeMmOpaHa (ru1azmanemma). CTpyKTypa maazmarnyeckoid MemOpansl. Tpancmopt
BEIIECTB Uepe3 IUIa3MaTUYEeCKyl0 MeMmOpaHy: maccuBHbIA (auddysus,
obneruéunass auQdys3us), aKTUBHBIM (MEPBUYHBIA U BTOPUYHBIN AKTHUBHBII
tpaHncnopt). llomynponumaemocts MemOpanbel. Pabora HaTpHii-KaaIreBOro
Hacoca. DHAOLMTO3: MMHOIMTO3, (haroruTos. Dk3o1mTo3. Kinerounas creHka.
Crpykrypa 1 GyHKIUU KIETOYHON CTEHKH pacTeHH, rprOoB.

[uromnazma. Lluto3ons. [utockener. /[IBuxkenue nuroruiasmsl. OpraHouisl
kieTkd. OpHOMeMOpaHHbIE OpPraHOWbBl KIETKU: SHAOIIa3MaTHYecKas CeTh
(BIIC), anmapar ['oab1KkH, TH30COMBI, UX CTPOCHUE U (QYHKIMH. B3aumMocBs3b
0JIHOMEMOpaHHBIX OpraHOUAO0B KiIeTKH. CTpoeHue IrpaHyIsipHOro peTUKYIIyMa.
Cunte3 pactBopuMbIX OenkoB. CuHTE3 KJIeTOUHBIX MeMOpaH. [nmaaxuii
(arpaHymsipHBII) 3HOOMIA3MaTUYECKU peTUKyIyM. CekpeTopHas (QYHKIHS
anmnapara ['onbmku. TpancnopT BemiecTB B KieTKe. Bakyoim pacTHTENbHBIX
kietok. Kiierounsii cok. Typrop.

[TosryaBTOHOMHBIE OpraHOUBI KJIETKU: MUTOXOHIPHUH, TUIACTUIBL.

Crtpoenre u (GyHKIUM MHUTOXOHApUN W Tuiactui. llepBuyHbIE, BTOPUYHBIE U
CIIO)KHBIE  TUIACTUABI  (POTOCHHTE3UPYIOIIUMX  JYKapuoT.  XJIOPOIUIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTECHUM.

HememOpannble opraHouasl kietku CTpoeHHe W (QYHKIUM HEMEMOpPaHHBIX
opraHouJioB KkjieTtku. PubGocombl. MukpodunaameHTsl. MplieyHble KIETKH.
Mukpotpybouku. Knerounslii nentp. CTpoeHHE U ABHKEHUE JKTYTHKOB M
pecHruek. MUKpoTpyOOUKH IUTOIIIa3Mbl. [L{eHTpros.

SAnpo. Obosouka Aapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKU, UX CTPOCHHE U
¢byHkuu. SnepHbiil 6enkoBblii MaTpukc. [IpocTpaHCTBEHHOE pacmlojoKeHHe
XpOMOCOM B HHTep(]a3HOM sisipe. benku xpomaTuHa — TUCTOHBI.

Knerounsie BrmtoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK 3YKapHOT
(pacTUTENbHOM, )KUBOTHOH, IPUOHOIN)

2.4

AccUMWISIIIASL M TUCCUMUJISIIIUSL — JIBE CTOPOHBI MeTabonu3ma. Tumbel oOMeHa
BEIIECTB: aBTOTPO(MHBINA U reTepoTpodHbI. YdacTue KUCIopoaa B 0OMEHHBIX
mporeccax. DHepreTuueckoe obecrieueHue KieTku: mnpespamienne AT B
0oOMeHHBIX Tmporeccax. DepMEeHTATUBHBIM XapaKTep peakIuil KIETOYHOTO




Merabomm3ma. DepMeHThI, WX CTPOCHHE, CBOMCTBA W MEXaHHM3M JICUCTBHUSI.
Kodepmentsl. Otnnumst (epMEHTOB OT HEOPraHMYECKHX KaTalU3aTOPOB.
benku-aktuBatopel M OEIKU-UHTMOMTOPBL.  3aBUCUMOCTb  CKOPOCTH
(epMEHTATUBHBIX PEaKIUi OT Pa3INYHbIX (PAKTOPOB.

[lepBuuHBIil CHUHTE3 OpraHWYeCKUX BewecTB B kierke. dorocuHTe3. Ponb
XJIOpOIJIacTOB B mporecce ¢orocunte3a. CBeroBas W TEeMHOBas (a3bl
IIponyktuBHOCTE (poTOCHHTE3a. BiinsiHue pa3nuyHbIX (AKTOPOB HAa CKOPOCTb
¢dorocunTesa. 3HaueHne HOTOCHHTE3A.

XeMOCHHTE3. Pa3zHoob6pa3zue OpPraHNU3MOB-XE€MOCHHTETHKOB:
HUTpUUIHPYIOLIE OaKTepuH, xKene300aKkTepruu, cepodaKkTeprn, BOJOPOTHBIE
OaxkTepuy. 3HaUEHNUE XEMOCHUHTE3a.

AnaspoOHble opraHu3mbl. Buabl Opoxkenus. IIpoayktel OpokeHHsS M HX
UCIOJb30BAHUE YEJIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHHU U BO30YIUTENTU OOJIC3HEMH.

AspoOHBIE OpraHu3Mbl. DTallbl S3HEpreTuueckoro oomena. IloaroroBuTenbHbIN
sTan. [’ uKoamn3 — 6eCKUCIOPOIHOE PACHICTIIICHHUE TIFOKO3BI.

buonoruyeckoe okuciieHUe, WINM KJIETOYHOE JAbIXaHHe. Poilb MUTOXOHIpUH B
mporeccax ~— OMOJOTMYECKOro  OKHCIeHHsA.  Llukimdeckue — peakuuu.
OxucnurensHoe pochopunrposanue. [IpenmyiiectBa a3podHOro nytu oOMeHa
BEIIECTB Mepei aHa3POOHBIM. DPPEKTHBHOCTh YHEPTETUIECKOTO OOMEHa

2.5

Peakuuu marpuuHoro cuHresa. [IpuHIUI KOMIUIEMEHTapHOCTH B pPEaKLMSIX
MaTpUYHOTO  CHHTe3a.  Peanuzanusi  HacleACTBEHHOM  MH(OpMaLUu.
I'eneTnueckuii kox, ero cpoiicrBa. TpaHckpunuus — MaTpuuHblid cuHTe3 PHK.
[IpyHIMIBI  TPAaHCKPUIILMU:  KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTb,
aCUMMETpPUYHOCTh. TpaHcmanus u e€ stanel. Yuactue TpancnoptHeix PHK B
O6uocuHTese Oenka. YcioBus 6uocuHTe3a 6enka. KonupoBaHue aMUHOKUCIIOT.
Ponb pubocom B Onocunrese Oenka.

Opranuzanys reHoma y IpoKapuoT U 3YKapuoT. Perynsanus akTHBHOCTH I'€HOB
y npokapuoT. ['unoresa onepona (®. XKaxo0, K. Mano). Perynsiuust oOMeHHbIX
IpoLeccoB B KkieTke. KiieTounslil romeocTas.

Bupycsl — Hekierounble (pOpMBbI JKU3HU U oOnuraTHble mapa3utel. CTpoeHue
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHOQaros.

BupycHsie 3a00meBanus 4enoBeKa, )KUBOTHbIX, pactenuii. CIIN, COVID-19,
COLIMAJIbHBIE U MEJIMIIMHCKUE MPOOIIEMBI

2.6

Knerounslif 1muki, ero mnepuoasl u perymsuus. HWuTepdaza u  MHTO3.
Oco0eHHOCTH MPOLIECCOB, MpoTeKaroImux B uHTepdase. [loaroToBka KiIeTku K
nenenuto. IlpecuHTeTnyeckuit  (MOCTMUTOTHYECKUN), CHUHTETHYECKUH U
MMOCTCUHTETUYECKHH (TPEeMUTOTHYECKHI ) EpUOAbI HHTEpP(ha3bI.

Matpuunslii cunte3 JIHK — perumkaumda. [lpunmunsr permkanmn JIHK:
KOMIUIEMEHTAPHOCTb, IOJYKOHCEPBAaTUBHBIA CHHTE3, AHTHUIAPAJIEIBHOCTD.
Mexanusm perumnkanuu JJTHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
TejroMepaza. XPOMOCOMHBIA HAOOp KJIETKU — KapwoTuIl. JWIUIOWgHBIA U
rarmjouaHbIl  Habopbl XpomMocoM. ['omonornynsle xpomocombl. IlomoBbie
XPOMOCOMBI.

Jenenune xietkn — MuTo3. CTaguu MUTO3a U IPOUCXOJAIINE B HUX MPOLIECCHI.
Tunsl muto3a. KapuokuHes n IMTOKHHE3. bronornyeckoe 3Ha4YeHUE MUTO3a.
Perynsmus mutoTMYeckoro nukiaa KieTku. IIporpammmupyemasi KieToudHas
ru0esnp — anonros.

DyHKIIMOHAJIbHAs TCHOMHUKA

Opranu3m Kak OHOJOrHYecKasi CHCTeMa




3.1

OnHOKIETOUHBbIE,  KOJOHHUAJIBHBIE,  MHOTOKJIETOYHbIE  OPraHu3Mbl U
MHOT'OTKaHEBbIE OpPTraHU3MBI.

@®opMbl pa3MHOXKEHUST OpPraHuU3MOB: Oecrojioe (BKJIIOYas BETeTaTHUBHOE) U
nojioBoe. Buapl Oecrnonoro pasMHOXKEHHS: IOYKOBAHUE, CIIOPYJIALUA,
(dbparMeHTaIus, KJIOHUPOBAHUE.

[TonoBoe pa3muoxkenue. IlonoBble kieTku, uiaum ramerbl. Meios. Cragumn
meiio3a. I[loBenenue xpomocom B Meito3e. Kpoccunrosep. buomorumdeckuii
CMBICJI M€103a U MOJIOBOTO Iporecca. Meio3 U ero MecTo B ) KU3HEHHOM LIUKJIE
OpraHU3MOB.

IIpenzaponpimeBoe pasurue. ['ameroreHes y >KMBOTHBIX. [I0J0BBIE KEE3bI.
OOpazoBanue W pa3BUTHE TOJOBBIX KieTOK. CrepMaToreHe3 U OOTreHes.
Crpoenne monoBBIX KIETOK. OTMIIONOTBOpPEHHE M SMOPHOHAIBHOE pa3BUTHE
YKUBOTHBIX. CnocoObl  OIJIOJOTBOPEHHUS: Hapy»KHOE, BHYTpEHHEE.
[TapTenorenes.

WNupuBunyanbHOe pazButue opraHu3mMoB (oHToreHe3). Craauu smMOpHOreHesa
KUBOTHBIX (Ha mpuMepe Jsrymkn). poonenne. Tumsr npobnenus. OcoOeHHOCTH
NpoOJIeHrs MIEKOMUTAIONIMX. 3apObIIIEBbIE JTUCTKU (TacTpyisLus). 3akiaaka
OpraHoOB M TKaHEH W3 3apOJbIIIEBBIX JUCTKOB. B3anMHOE BiIHMSHUE 4YacTeil
pa3BUBAlOIIEerocs 3apofbliia (3MOpUOHANbHAST MHAYKLHWA). 3akiajka IiaHa
CTPOEHUS KMBOTHOI'O KaK pe3yJIbTaT MEepapXMUYECKUX B3aMMOJEHCTBHUI T'€HOB.
BnusHue Ha SMOpUOHANbHOE pa3BUTHE Pa3IMYHBIX (DAKTOPOB OKpYKArOIIEeH
cpeapbl.

Poct u pasButue >xuBOTHBIX. llocTomOpuonaneHbli nepuoxa. IIpsmoe u
Hempsimoe pasBuTHe. PaszButue ¢ meramopdo3oM y O€cno3BOHOYHBIX U
MO3BOHOYHBIX >KMBOTHBIX. buosiormueckoe 3HaueHHE MPSMOIO0 M HENPsIMOro
pa3BUTHS, UX pacHpoCTpaHEHHUE B mpupoje. TUmbl pocTa )KUBOTHBIX. PaKTOPHI
pEerynsiMu pocTa >KUBOTHBIX M denoBeka. CTaauu MOCTIMOPHOHATIBLHOTO
pa3BUTHA y )KUBOTHBIX U 4yesloBeKka. [leproabl OHTOreHe3a yesoBeka.
PasmuHoxkenue u pasButHe pacteHuil. [ametrodputr u cmopodur. Meito3 B
KU3HEHHOM TIMKJe pacteHuil. OOpa3oBaHue cCmop B Tpoliecce Meiiosa.
l'amerorenes y pacrenuil. OMIOAOTBOPEHHWE W PA3BUTHE PACTUTEIBHBIX
OpraHu3MoB. /[BoliHOE OIIOAOTBOPEHNE Y IIBETKOBBIX pacTeHuil. OOpazoBaHue
U pa3BUTHE CEMEHH. MeXaHU3Mbl DPETyJSIIUUM OHTOI€HE3a y pacTeHUd U
YKUBOTHBIX

3.2

HUctopust craHOBIEHUS H pa3BUTHS TEHETUKHM Kak Haykd. (OCHOBHBIE
TEHETUYECKHE TOHATUS U CUMBOJIBI. ['OMOJIOTHYHBIE XPOMOCOMBI, AJUIEJIbHBIE
TEHbI, AJIbTEPHATUBHBIE MPU3HAKH, JOMUHAHTHBIA M PELECCUBHBIN MPU3HAK,
TOMO3UT0Ta, TETEPO3WroTa, 4YHCTas JUHHS, TUOPUIBI, TEHOTHI, (DEHOTHII.
OcCHOBHBIE METOJBl TEHETUKH: THOPUIOJOTHMUECKHUH, ITUTOJOTHYECKH,
MOJIEKYJIIPHO-TEHETUYECKUI

3.3

Monorubpunnoe ckpeuBanue. IlepBblif  3akoH MeHaens — 3aKOH
eaMHOoO0pa3us TUOPHUIIOB TIEPBOTO TOKOJECHHS. [IpaBmiio JOMHHUpPOBAHWMS.
Bropoii 3akoH MeHaenss — 3aK0H paclleIUIeHds Ipu3HakoB. L{utonornueckue
OCHOBBI MOHOTMOPUTHOTO CKpeluBaHus. [ Mmoreza 4ucTOTh raMer.
AHnanusupyroniee ckpemuBaHue. [[pomMexyTouHbI XapakTep Haciaea0BaHMSL.
Pacniernuienne npru3HAKOB MIPU HETIOIHOM JOMUHUPOBAHUU.

JurnbpunHoe ckpemuBanue. TpeTuil 3akoH MeHzemnsl — 3aKOH HE3aBUCHUMOTO
HaclleIoBaHusl ~ Mpu3HakoB.  LluTojoruueckue  OCHOBBI — JTUTHOPUAHOTO
CKpELIUBaHHUs.




CueruieHHOe HacnenoBaHue mpusHakoB. Paborer T. Moprana. CremnieHHOe
HACJIEA0BAHUE TE€HOB, HAPYLICHHUE CLEIUICHUsS MEXKIy I'eHaMH. XpOMOCOMHAas
TEOpUs HACJICICTBEHHOCTH.

I'eneruka noma. XpoMOCOMHBIM MEXaHU3M OINpeAeseHUsl 1oja. AyTocoMbl U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIll U rereporaMeTHbIi noj. ['eHeTnueckas
CTPYKTypa IIOJIOBBIX XpomocoM. HaciienoBaHune NpHU3HAKOB, CLEIUICHHBIX C
II0JIOM.

I'enotun kak nenocrHasd cucrema. Ilneorponus — MHOXKECTBEHHOE ACHCTBUE
reHa. MHOXeCTBeHHbIM ajuienn3M. B3aumoneicTBue HeaIeIbHbIX TI'EHOB.
KommemenrapHocts. Onucras. [lonumepus

3.4

BzaumopeiictBue reHoTHIa M cpeasl Opd  (GOpPMHUpOBaHMU  (DEHOTHUIIA.
M3MeHunBOCT NpHU3HAKOB. KauecTBEHHbIE M KOIMYECTBEHHBIEC NTPU3HAKU. Buel
M3MEHYMBOCTH: HEHACIICICTBEHHAS U HACIIEICTBEHHASL.

MopaudukanonHas ~ U3MeHYMBOCTb.  Poib  cpexpl B (OpMHpOBaHHMHU
MOAM(UKAIMOHHOW M3MEHUMBOCTH. Hopma peakumy npusHaka. BapuarmoHHBII
psan u BapuanuonHas kpusas (B. Moranncen). CpolicTBa MOAM(HKAMOHHON
M3MEHYHUBOCTH.

I'enorunuyeckass HM3MeHUMBOCTb. (CBONCTBA TIE€HOTHIIMYECKOW W3MEHYHBOCTH.
Bupl reHOTHUIIMUECKON U3MEHUYMBOCTH: KOMOMHATUBHAS, MyTal[IOHHAS.
KomOuHaTtuBHas M3MEHUMBOCTb. Meio3 M MOJOBOM Ipolecc — OCHOBA
KOMOMHATUBHON U3MEHYMBOCTHU. POJIb KOMOMHATUBHON NU3MEHYMBOCTH B CO3/1aHUU
TeHETUUECKOro pa3HooOpa3us B Ipejiesiax 0HOro BU/a.

MyranmoHHas 3MEH4YNBOCTb. BUIbI MyTalnii: FeHHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHBIE M MHIYLMPOBAHHBIE MYyTalUH. SInepHble M IMTOIIA3MaTHYECKHUE
mytaimyd. ComaTtudecKkue U IMoJoBble MyTauuu. [IpuumHBI BO3HUKHOBEHMS
MyTaimid. MyTtareHsl ¥ MX BIMSHHE Ha OpraHU3Mbl. 3aKOHOMEPHOCTH
MYTAalMOHHOTO MpoLEecca. 3aKOH TOMOJOTMYECKHX PsIOB B HACIEICTBEHHON
m3meHunBocty  (H.M.  BaBunoB).  BHesnepHas ~ M3MEHUMBOCTH U
HACJICICTBEHHOCTh

3.5

Kapuotun wyenoeka. MexayHapoaHass NporpamMma HCCIEIOBaHUS TE€HOMa
yernoBeKka. MeToapl H3Yy4YEHUST TEHETMKM YelIOBEeKa: IE€HEAIOTMYECKHUH,
OJM3HEIIOBEIN, IIUTOrCHETHYCCKHI, MOMYJISIUUOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-TEHETUYECKUM. CoBpeMeHHOE OmpeAcIeHUE TeHOTHUIIA;
MOJTHOT€HOMHOE CEKBEHUPOBaHUE, TEHOTUITHPOBAHUE, B TOM YUCJIE C TOMOIIBIO
[MIP-anamu3a. HacnencrBeHHble 3a0olieBaHHUS — 4YellOBeKa. [ E€HHbIE |
XpOMOCOMHBIE ~ Ooyie3HM  4YenoBeka.  bomesHn ¢ HacieICTBEHHOU
MPEIPaCcOI0KEHHOCThIO. 3HAYEHUE MEAUIIMHCKOM T€HETUKHU B NIPEIOTBPAILIEHUN
M JICUCHNH I'eHETHUYECKHUX 3a00yieBaHmii yestoBeka. CTBOJIOBEIE KIIETKH

3.6

JomecTukanys U cenekuus. 3apoXKIACHUE CEJIEKIMU U JOMECTUKAIMU. YUYEHUe
H.. BaBumoBa O MHEHTpaXx MPOUCXOXKICHUS M MHOTOOOpasusi KYJIbTYypPHBIX
pacteHuii. Posb ceneKkiuu B CO3JaHUM COPTOB PACTEHH M MOPOJ JKUBOTHBIX.
Copr, mopona, mramMM. 3aKOH TOMOJIOTUYECKMX PSJIOB B HACJIEICTBEHHON
m3menunBoct H.W. BaBumnosa, ero 3HaueHue J1s CeeKIIMOHHOM paboTHI.

Metoapl ceneKUMOHHOM paboThl. VCKycCTBEHHBI OTOOp: MacCOBbIM U
WHIWBHAYIbHBIA.  OTanbl  KOMOWHAIMOHHOW  cenekuuu.  Vcmbiranue
MPOU3BOUTENCH O MOTOMCTBY. OTOOp MO TEHOTHUITY C IMOMOIIBI0 OICHKH
(heHOTHIIa TOTOMCTBA M OTOOP IO TEHOTHUITY ¢ moMoIIbio ananu3a JJHK.

HckyccTBeHHBIN MyTareHe3 Kak MEeTOJ] CENEKIIMOHHON paboThl. PaanannoHHbIi
W XMMHYECKHUN MyTareHe3 KaK HCTOYHHK MYTallMi y KYJIbTYpHBIX (OpM




opranu3mMoB. Hcnonp3oBaHHE TE€HOMHOIO pENAKTHPOBAHMS M METOIOB
pexomOuHaHTHBIX JIHK 17151 mosryueHust HCXOAHOTo MaTepuaia Jilsl CeIeKIIHH.
Ilony4yenue nonumonaoB. BHyTpuBHMioBas rubpuauzanus. bimskopoacTBeHHOE
CKpelIMBaHue, Wik MHOpUIMHT. HepoacTBeHHOE CKpelMBaHUe, WA AyTOPH/IHHT.
I'ereposuc u ero npuunnsl. Mcnons3oBanue rereposuca B cenekuuu. OtnanéHHas
rudpum3anyst. [IpeononeHne Oecruiouss MEXBUIAOBBIX THOPUAOB. JlocTrkeHus
CEJIEKLIMM PACTECHUI U JKUBOTHBIX

3.7

OOBEKTBI, UCTIOJIb3YEMbIE B OMOTEXHOIOTUH, — KIIETOYHbIE ¥ TKAHEBbIE KYJIbTYPBI,
MHUKPOOPTaHMU3MBI, HX XapakTepUCTHKa. TpaaunuoHHas OHMOTEXHOJIOTHS:
xje0oneyeHre, IMOJyYEHUE  KUCIOMOJIOYHBIX  IPOAYKTOB,  BUHOZEJHE.
MukpoOuonornueckuii cuHTe3. OOBEKTHl MHUKPOOHMOJIIOTHYECKHX TEXHOJIOTHIA.
IIpousBoacTtBo  Oesika, aMMHOKHCIOT M  BUTaMUHOB. MckyccTBeHHOE
OIUIOIOTBOPEHHUE. PEKOHCTPYKIMA SHUUEKICTOK M KIOHUPOBAaHUE >KHBOTHBIX.
Merton TpaHCIUIaHTAlUU SAEP KIIETOK.

XpOMOCOMHAass M TeHHas WHXeHepusa. VICKyCCTBEHHBI CHHTE3 TIe€Ha U
KoHCTpyupoBaHue pexkomOunHaHTHbIX JIHK. JlocTwkeHus M NepCHeKTUBbI
XpPOMOCOMHOM ¥ TeHHOW WH)XEeHepuH. Menunuackue OHOTEXHOIOIHH.
Mcnosib30BaHNE CTBOJIOBBIX KIIETOK

Cucrema n MHOI‘OO6pa3I/Ie OpPraHn4cCKOro Mupa

4.1

buonoruueckoe  pasHooOpasue  opranusmoB. CoBpeMeHHas  CHCTEMa
opranuyeckoro mupa. IlpuHiunel kinaccudukanuu opraHu3mMoB. OCHOBHBIC
CHUCTEMATUYECKHUE TPYIIIbI OPraHU3MOB.

OcoOEHHOCTU CTPOCHUS U KU3HEACATEIHPHOCTU OJTHOKJIETOUYHBIX OPTaHU3MOB.
bakTepuu, apxeu, OAHOKIETOYHBIEC TPUOBI, OTHOKIETOYHBIE BOJIOPOCIIH, APYTHE
npotuctbl.  KosloHManbHble  OpraHu3Mbl.  [[BH>KEHHME  OJTHOKJIETOYHBIX
OpPraHU3MOB: aMEOOUTHOE, JKTYTUKOBOE, PECHIUUHOE. 3alUTa Y OJHOKIETOYHBIX
OpraHu3MoB. Pa3IpakMMOCTh y OJTHOKJIETOYHBIX OPTaHU3MOB. TaKCHUCHI

4.2

MHOrokJIeTOYHbIE  pacTeHud. B3anMOCBA3b 4YacTe€d  MHOTOKJIETOYHOTO
opranu3ma. TkaHu, OpraHbl U CUCTEMBI OPTaHOB MHOT'OKJIETOYHOTO OpraHu3Ma.
OpranusMm Kak eguHoe 1enoe. TkaHu pacTeHUi. TUnbl pacTUTENbHBIX TKaHEH:
oOpa3oBaTenpHasi, TMOKPOBHAas, TMPOBOJAIIAS, OCHOBHAS, MEXaHHYECKasl.
OcobenHoctu cTpoeHus, (YHKIMM W PACIOIOXKEHUS TKaHEH B opraHax
pacTeHui

4.3

BererartuBHble U reHEpaTUBHBIE OpPraHbl pacTeHui. DYHKIMU OPraHOB U CUCTEM
opranoB. Kapkac pactenuid. /[Brm>keHuE€ MHOTOKJIETOYHBIX PACTEHUI: TPOTTU3MBI
n Hactuu. [loryomenue BOIBI, YIJIEKUCIOIO ra3a U MUHEPAIbHBIX BELIECTB
pactenusimu. Jpixanue pactenuit. Juddysus razos yepes NOBEpXHOCTh KIETKH.
TpancnopTHele cucTeMbl pacTeHUi. Belnenenwe y pacteHuid. 3ammura y
MHOT'OKJIETOYHBIX pacTeHuil. Kyrtukyna. CpencrBa MacCHBHOM M XMMHYECKOMN
3aIUThl. OUTOHLMIBL.

PasgpaxxuMocTe U peryssiius y opranusMoB. Pa3zapakuMocTe U peryssinus y
MHOT'OKJIETOYHBIX PaCTE€HUH. POCTOBBIE BEIIECTBA U UX 3HAYEHUE

4.5

MHOroKI€TOUHbIE  JKUBOTHBIE. B3auMOCBS3p 4acTelli  MHOTOKJIETOYHOTO
opranusma. TkaHH, OpraHbl U CHCTEMBI OPTaHOB MHOT'OKJIETOYHOTO OpraHu3Ma.
OpranusMm kak eguHoe 1enoe. 'omeocTas. TkaHH )KMUBOTHBIX U YEJIOBEKA. THUIIbI
JKUBOTHBIX TKaHEH: SIUTEINaIbHAs, COCIWHUTEIbHAs, MBIIIEYHAs, HEpBHAs.
OcobeHHOCTH CTpoeHMSA, (YHKIMHA M paCIONOKEHUS TKaHEH B opraHax
YKUBOTHBIX U YEJIOBEKa




4.6

OpraHbl ¥ CUCTEMBI OPraHOB KUBOTHBIX. OYHKIIMM OPTaHOB M CHCTEM OPIaHOB.
Omnopa Tena opranu3moB. CKeleTbl OJHOKJIETOYHBIX M MHOTOKJIETOUHBIX
XKUBOTHBIX. HapyxHbIil 1 BHyTpeHHUH ckeneT. CTpOEHHE U TUIIbI COeTMHEHUS
KOCTEH.

JIBukeHHe MHOTOKJIETOYHBIX KHUBOTHBIX. IluTanue »xuBOTHBIX. IluTanue
MMO3BOHOYHBIX JKUBOTHBIX. JlpIxaHue kuBOTHBIX. KoxkHOE apixanue. JKabepHoe
1 IETOYHOE JIbIXaHUE.

JlpIxaHue IO3BOHOYHBIX >KUBOTHBIX. DBOJIOLMOHHOE YCIOXHEHHE CTPOEHUS
NErKUX MO3BOHOYHBIX )KMBOTHBIX. J[pIXaTenapHas cucreMa yeioBeka. Mexanusm
BEHTHJSIUKM JIETKUX Y NOTHII M MJICKONHMTAIOMMX. TpaHCIOpT BEUIECTB Yy
Opranu3MoB. TpaHCIIOPT BEUIECTB Yy XKMBOTHBIX. KpoBeHOcHas cucrema u eé
opranel. KpoBeHocHas  cucTemMa  TO3BOHOYHBIX  JKMBOTHBIX. Kpyru
KpOBOOOpaIeHusl. DBOJIOLHUOHHBIE YCIOKHEHUS CTPOCHHS KPOBEHOCHOM
CUCTEMbI II0O3BOHOYHBIX >KMBOTHBIX. BbieneHue y opranu3MoB. Beiienenue y
#KUBOTHBIX. CokpaTuTenbHble Bakyonu. Opranbl BeineneHus. CBs3b MOJIOCTH
TeJa C KPOBEHOCHOW U BBIICJIUTEIBHON crucTeMaMu. BoizieneHne y mo3BOHOUHBIX
KUBOTHBIX. 3allUTa y MHOTOKJIETOYHBIX JKUBOTHBIX. I[IOKpOBBI U HX
IIPOU3BOJIHBIE.

PazmpaxxumocTs ¥ perymsuus |y  opraHu3MoB. Pazapaxumocts y
OJIHOKJIETOYHBIX OpraHu3MoB. Takcuchl. PaszapakumocTs u peryiasuus y
MHOTOKJICTOYHBIX pacTeHHil. POCTOBEIE BellecTBa M UX 3HAYCHHUE.

HepBHas cuctema u peduiekTopHasi peryisiiys Y MHOTOKJICTOYHBIX KUBOTHBIX.
HepBHast cucrema u e€ oTAenbl. DBOJIOLNMOHHOE YCIOKHEHHE CTPOCHHUSA
HEPBHOM CUCTEMBI Y )KHBOTHBIX.

PazpaboTka anroputmMoB M mporpamm s 3QQPeKTHUBHON (YHKIMOHAIBHOI
aHHOTallMM  TE€HOMOB,  TPAHCKPUIITOMOB,  NPOTEOMOB,  MeTabOJIOMOB
MHUKPOOPIaHU3MOB, PACTEHHH, )KUBOTHBIX U YEJIOBEKA

OpraHI/I3M YCJIOBCKA U €TI0 3I0POBHC

5.1

Opransl ¥ CCTEMBI OpraHoB yenoBeka. OTenbl FOJIOBHOTO MO3Ta TI03BOHOYHBIX
KHUBOTHBIX. Peduekc u pedraexropHas nyra. besycinoBHble M yCIOBHBIE
peduiexcel. ['yMopanbHas perynsuus M 3HJIOKpUHHAs CHUCT€Ma MXHBOTHBIX U
yesoBeka. JKene3bl SHIOKPUHHOM CUCTEMBI M UX TOPMOHBI. JleiiCTBHE TOPMOHOB.
B3auMocBs3p HEPBHON M 3HIOKPUHHOW cucTeM. [umoTamamo-runodusapHas
cuctema. Pednekc u pednexkropHas ayra. besycinoBHbie U yCIOBHBIE pedIeKCh

5.2

3ammTa opranusma ot Oone3neid. UMmyHHas cuctema 4yenoBeka. Kietounsiii u
TYMOpaJIbHBIA MMMYHUTET. BpoXIEHHBIN, NPHOOPETEHHBIN crienudpruecKuit
uMMmyHuTeT. Teopus KioHalnbHO-celeKTUBHOrO uMMyHHTeTa (I1.Dprmx,
®.M.bepner, C.ToneraBa). BocnanutenbHble OTBETHI OpraHu3sMoB. Poib
BPOKJIEHHOIO HMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00J€BaHUI

5.3

KpoBenocHas cucrema u e€ opranbl. Cepane, KPOBEHOCHBIE COCYAbl U KPOBb.
Kpyru xpoBoobparnienus. Pabora cepaia u e€ perynsius

5.4

Hbixanne 4yenoBeka. Juddysus ra3oB uepe3 MOBEPXHOCTh  KIETKH.
JprxaTenbHas cuUcTEMa 4YesioBeKa. JlprxaTenbHass MOBEPXHOCTh. Perymsmus
IbIxanus. J{pIxaTenbHble 00bEMBI

5.5

[MumeBapurensHas cucrema uenoBeka. OTaenbl MUILEBAPUTEITBHOTO TPaKTa.
[MumeBapurtenbHble  Kene3bl.  BHYTpUIIONOCTHOE W BHYTPHUKJIIETOYHOE
MUIIEBAPEHUE




5.6

[TokpoBel M ux mnpomsBojaHble. Opranbl BbiAeneHusa. llouku. CrtpoeHue u
¢byHkuronupoBanue HeppoHa. OUIbTpAIHsL, CEKpELs U 00OpaTHOE BCAChIBAHUE
KaK MEXaHU3MbI paboThl OpraHoB BbleneHus. OOpa3zoBaHuEe MOYH Y YEJIOBEKa

5.7

JIBukeHue yenoBeka: MbllieuHas cucreMa. CKelleTHbIE MBIIIIBI U UX paborta.
CrtpoeHue U TUIBI COEAMHEHUSI KOCTEN

Teopus 3Bontonuu. PazButue xu3HU Ha 3emiie

6.1

OpomonionHast  Teopuss Y. JlapBuna. [lpeamnocbuiku  BO3HUKHOBEHHS
napBuHu3Ma. JKu3Hp U Hay4dHas nedarenbHocTs Y. JlapBuHa.

JBuxymue cuibl 3Bostoluu BUOoB 1o Y. JlapBuHY (BbICOKas HHTEHCUBHOCTh
pa3MHOXKEHHS OpraHMW3MOB, HACJEICTBEHHAas HW3MEHYMBOCTh, Oopnba 3a
CYIIECTBOBAHHE, €CTECTBEHHBIN U HCKYCCTBEHHBINA 0TOOD).

Odopmnenne cunTeTrueckoil Teopun 3somtoruu (CTD). HelitpanbHas Teopust
sBotonuu. CoBpeMEHHast BOJIIOIIMOHHAS] OUOJIOTHSI. 3HAYEHHE SBOJIOIIMOHHON
Teopuu B OPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTUHBI MUPA

6.2

[Monmynsauus Kak 3/1eMeHTapHas eAuHuna 3Boitoluu. COBpEeMEHHbIE METOMbI
OLICHKM T€HETHMYECKOIo pa3sHooOpaszusi U CTPYKTypbl momyisuuid. M3menenue
reHooHJa MONYJISLUN KaK 3JEMEHTapHOE 3BOJIIOLMOHHOE SBJICHHE. 3aKOH
reHerudeckoro pasHoBecus k. Xapau, B. Baitn6epra.

OneMeHTapHble (DAaKTOpbl (IBMXKYILME CHJIBI) 3BOMIOUMU. MyTalMOHHbIHI
nporecc. KomOumnatuBHas wu3MeHYMBOCTh. [Jlpeiidp reHoB — ciryuaiiHble
HEHalpaBJICHHblE M3MEHEHHUs 4YacToT aijeneil B mnomymsuusax. OQdexT
OCHOBareyl.  Mwurpauuun. WM3omsaupa  nomyssiui: reorpaduueckas
(mpocTpaHCTBeHHas1), OMooruyeckas (pernpoayKTUBHAs).

EcrectBennbiii oTOOp — Hampasisoomuid (akrop 3Boiaouuu.  Dopmbl
€CTeCTBEHHOI0 0TOOpa: JBMXKYIIMH, CTaOWIM3UPYIOLIUH, pa3pbIBAIOLINA
(nu3pyntuBHbi). [TonoBoit oT60p.

[IpucnocoOaeHHOCTh ~ OpPraHM3MOB  KaK  pe3yJbTaT  MHKPOIBOJIIOLIUU.
Bo3HukHOBeHME  mpHUCNIOCOONIEHMM y  opraHu3MoB. Apomopdossl  H
uanoanantanuu. [Ipumeps! npucnoco6ienuil y oprann3mMoB. OTHOCUTENBHOCTh
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepunm u cTpykTypa. BupooOpa3oBaHMe Kak pe3ysibTaT
MUKpo3BOtonuu. M3omsuus — kitoueBoil ¢aktop BugoobpazoBanus. Ilytu u
COCcO0BI BU000pa30BaHUs: AJIJIONIATPUUECKOE (reorpaguueckoe),
CUMITaTPUYECKOE  (PKOJIOTMYECKOE), «MTHOBEHHOE»  (TOJHUIUIOWIU3AIIHS,
ruOpuau3anys). JmurenbHOCTh HBOIIOIMOHHBIX IPOIIECCOB.

Mexanuzmbl GopMUpPOBaHHS OMOJIOTUYECKOTO Pa3HOO0pa3Hsl.

Poib »BOIOIMOHHON OHOOTHH B pa3pabOTKe HAYYHBIX METOIOB COXPaHEHUS
OmopazHooOpa3usi. MUKPOIBOIIOIHUS M KOIBOJIOIHS TMApa3sUTOB M UX XO3SCB.
Mexanu3mbl (OPMHUPOBAHUS YCTOWYMBOCTH K AHTHOMOTHKAM M CIIOCOOBI
O0pBOBI C HEH

6.3

MeTtoapl n3ydueHust Makpo3Bostonuu. [lageoHTonornyeckue METOAbl U3y4eHus
sBomorun. [lepexoansie GopMbl U PUIIOreHETUYECKHUE PSIbI OPTaHU3MOB.
buoreorpaduueckue MmeTo1bl U3yueHus 3Bomonu. CpaBHeHue Giopbl U hayHbl
MaTEepUKOB U OCTPOBOB. broreorpaduueckue obmactu 3emiun. Buasi-sHieMuxu
U PEIUKTBHI.

OMOpHOJIOTHUECKUE M CPaBHHUTEIBHO-MOP(OIOTUIECKHE METOAbl H3YyUeHHs
9BOJIIOLUM. ['eHeTHUYecKre MEXaHU3MBbl 3BOJIOLMHM OHTOI€HE3a U IOSBICHUS
SBOJIIOLIMOHHBIX ~ HOBUIECTB. ['OMOJIOTMYHBIE M  AHAJOTUYHBIE OPraHbI.
PynumentapHble  oprabl M aTaBU3Mbl.  MoJEKyJIsIpHO-TEHETUYECKHE,




OMOXMMHUYECKHEe W  MaTeMaTHYeCKHE METOIbl  HM3YYCHHUS  ABOIIOIUH.
I'omonoruunbie TeHbl. COBPEMEHHBIE METO/BI MIOCTPOSHUS (PHIIOTCHETUIECKIX
JICPEBBEB.

XPOMOCOMHEBIE MYTAIlUH U SBOJIIOIIHSI TEHOMOB.

OO6mue 3aKkoHOMEpPHOCTH (TIpaBMIiIa) ABOMIOIMK. HeoOpaTUMOCTh 3BOJIOIHMH.
AnantuBHas paguanys. HepaBHOMEPHOCTh TEMIIOB YBOTIOIUU

6.4

Hayunple THUMOTE3bl NPOMCXOXKACHUS S>KU3HU Ha 3emsie. AOHOTeHe3 U
naHcnepMmusa.  JloHaydHble — NPEACTaBIEHUS O  3apOXKACHUM  KU3HU
(kpeaunonusM). ['umoresa NOCTOSHHOIO C€aMO3apOXKIEHUS KU3HU M €€
onpoBepkeHue omnbiTamu  D. Peam, JI. Cnamwnanmanu, JI. Ilacrepa.
[IpoucxoxaeHue KU3HU U aCTPOOUOIIOTUSI.

OcHOBHBIE 3Tanbl HEOpPraHUYecKon »BoroIMHU. [ImaHnerapHas (reonoruyeckas)
sBOJIIOLMSL. XHMHUYECKas 53BOJIOLUSA. AOHMOreHHbBI CHHTE3 OpraHM4eCKHX
BenlectB u3 Heopranmdeckux. OmbiT C. Mumnepa u I'. KOpu. O6pa3zoBanue
nosinMepoB u3 MoHoMmepoB. Koanepsarnas runore3za A.M. Onapuna, runoresa
nepsuuHoro OynboHa [Ix. XomnpgeitHa, renermueckas rumnore3a I'. Mémnepa.
Pu6o3umer (T. Yek) u runore3a «vmpa PHK» V. I'mnbepra. @opmupoBanue
MeMOpaH U BO3HUKHOBEHHE IPOTOKJIETKH.

Hctopus 3emin u metoasl e€ usydenus. Vckonaemple opraHMyecKUe OCTATKH.
I'eoxponosnorust u €€ Metoapl. OTHOCUTENIBHAS U a0CONIIOTHAS T€OXPOHOJIOIHUS.
I'eoxpoHosornueckas 1Kasa: 0Hbl, Ipbl, HEPUOJIBL, FTOXH.

HavanpHble 3Tanbl opranuueckoil soonnu. [losBiaeHne u 3BoOLUs IEPBBIX
KJIETOK. OBoyoIMs Meraboin3Ma. BO3HMKHOBEHHME TMEPBBIX HSKOCHUCTEM.
CoBpeMeHHbIE MHKPOOHbIE OWOMIEHKM Kak aHalor MepBbIX Ha 3emie
coobmecTB. CTpoMaToauThl. IIpOKapruOTHI U 3yKapHUOTHI.

IIpoucxoxaenue 3ykapuoT (CUMOMOTeHe3). DBOIIONMOHHOE MPOMCXOXKAECHUE
BUpycoB. [IponcxokaeHne MHOTOKJIETOUHBIX OpraHu3MOB. BoO3HHMKHOBEHHE
OCHOBHBIX I'PYyIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE ATamnbl JBOJIIOIMU BBICHIUX pacTeHHil. OCHOBHBIE apoMoOp(O3bl
pacteHuid. Beixon pacrenuin Ha cymy. IlosBieHue cCIIOpOBBIX pacTeHUN U
3aBoeBaHne MMHU cymH. CemeHHble pacTeHus. [IpoucxokIeHue IBETKOBBIX
pacTeHui.

OcHOBHBIE ATanbl HBOJIIOLMM KUBOTHOTO MHpa. OCHOBHBIE apoMOp(O3bI
KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — OSBICHHE COBPEMEHHBIX
tunoB. [lepBbie xopaoBbIe KUBOTHBIE. JKU3HB B BOjI€. DBOJIOLNS TO3BOHOYHBIX.
IIpoucxoxaenne ampuouii u pentuwnuii. [IponcxoxaeHre MIEKONUTAIOMUX U
ntul. [lpuxHnun xmodeBoro apomopgos3a. OcBoeHHE OECIO3BOHOYHBIMH U
MT03BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButne xxu3HM Ha 3eMIe 110 3paM U Iepruoaam: apxeH, MpoTepO30u, NaJIe030H,
Me3030i, KaiHo30M. OOImas xapakTepuCTHKa KIMMaTra U Te0JIOTHYEeCKUX
mpoueccoB.  IlosiBneHne W pacHBeT  XapaKTepHBIX  OPTraHU3MOB.
VYrneobpa3zoBaHMe: €r0 YCIOBHS U BIMSHUE HA T'a30BbIi cOCTaB aTMOC(EpHI.
MaccoBble BBIMUpaHHUS — SKOJOTHMYECKHE Kpu3Hchl mpoiioro. [IpuuuHbel u
CJIEICTBUS MAaCCOBBIX BbIMHUpaHHUil. COBPEMEHHBIN YKOJIOTMUYECKUNA KPU3UC, ET0
0COOEHHOCTH

6.5

Paznensr u 3amaunm anTponosioruud. Metoasl aHTponosioruu. CTaHOBJICHHUE
MIPEICTaBICHUM O MPOUCX0XKIEHUH YeoBeka. COBpEMEHHbIE HAyUHbIE TEOPUU.
CX0ACTBO 4ejloBeKa C JKMBOTHBIMU. CHCTEMAaTHYECKOE MOJIOKEHHE YeIOBEKa.
CBI/IZ[GTGJIBCTBa CX0IACTBa YCJIOBCKA C KUBOTHBIMU: CpaBHI/ITCJ'H:HO-
MOP(OJIOTHYECKHE, SMOPHOJIOTHYECKHE, (hbU3M0JI0r0-0MOXUMHYECKHE,




noBefeHyeckne. OTiMuMs 4YeloBeKa OT JKUBOTHBIX. [IpsmoxoxneHue u
KOMIUIEKC CBSI3aHHBIX ¢ HUM IPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOM
CUTHAJIBHOW CHCTEMBI.

JBmwxyume cuibl ((hakTopbl) aHTPOINOreHe3a: OHOJIOTMYEecKHe, COIUalIbHBIC.
CootHo1ieHre OMOJIOTMYECKUX M COLUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.
OcCHOBHbBIE CTaAUM aHTPONOreHe3a. ABCTPAJIONUTEKH — JABYHOTHE MPEIAKU
moaei. YenoBek yMelnblid, NEpBbIE U3TOTOBJICHUS Opyauil Tpyna. Yemoek
NPSIMOXOASAIIMA W TEPBBIA BBIXOJ JIoAei 3a mpexensl Adpuku. YemoBek
reiinenboeprekuii — oOImuKN MpeoK HeaHAEepTaIbCKOro YelOBEKa M YeJIOBeKa
pasymMHOro. YenoBek HEaHJEPTaJbCKU KaK BHJI JIHOJECH XOJIOJHOrO KIMMAaTa.
UYenoBek pa3yMHBI COBPEMEHHOIO THWIIA, JIEHHUCOBCKUM YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 32 IpeaenamMu A(QpuKH.

DBOJIOIUS COBPEMEHHOr0 4YelioBeKa. EcTecTBEHHBIN OTOOpP B MOMYISALHUAX
YenoBeka. MyTalmoHHBIH Tponecc U monuMop¢usM. [lomynsauonHbIe BOJTHEI,
npeti reHoB, Murpanus u «3PpQPexT ocHOBaTENsI» B MOMYJSAIUIX COBPEMEHHOTO
YeJloBeKa.

UYenoseueckue pacel. [lonarue o pace. bonpmme pacel: eBporeougHas
(eBpasuiickasi), aBCTpaJIo-HErpouAHas (PKBAaTOpPHAJIbHAS), MOHTOJOMIHAS
(a3maTcko-aMepuKaHcKas). BpeMs u myTu paccelneHHUs yeloBeKa IO IUIaHEeTe.
EnunctBo dyenmoBeueckux pac. HayuHas HECOCTOSITENBHOCTb —pacu3Ma.
[IpucnocoOaeHHOCTh 4YelIOoBeKa K Pa3HbIM YCIOBUSM OKPYKAIOIIEH Cpebl.
Bmusiane reorpaduueckoil cpeapl W apedida TeHOB Ha MOPQOJOTHIO U
(hU3HOIOTHIO YeToBeKa

OKOCUCTEMBI U MMpucymue MM 3aKOHOMEPHOCTHU

7.1

Pa3nens! u 3agaun sxosorun. CBsi3b DKOJIOTUH C IPYTUMH HAYKaMH.

Metoapl skonoruu. IloneBble HaOMOAEHUS. OKCIEPUMEHTHI B 3KOJOTHU:
NpUpoJHble U JabopaTopHble. MojenupoBaHue B 3KOJOTHH. MOHUTOPHUHT
OKPY>KaIOIIeH Cpeibl: TIOKAIbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

7.2

OKkojorudeckre (QakTopel U 3aKOHOMEpHOCTH uX neictBus. Knaccuduxanms
9KOJIOTHYECKUX (PAaKTOpOB: abuoTHYEecKHe, OHMOTHYECKHE, AHTPOIOTEHHbIE.
OO0mue 3aKOHOMEPHOCTH JeHCTBHUS 3Koyornyeckux ¢akropos. [IpaBuio
munumyma (K. [mpenrens, FO. JInbux). TonepanTHOCTh. DBpUOUOHTHBIE U
CTEHOOMOHTHBIE OPTraHU3MBI.

AbuoTtnueckue paxtopsl. CBeT Kak sKosorndeckuit hakrop. JlelcTBre pazHbIx
Y4acTKOB COJIHEYHOI'O CIEKTpa Ha OpraHu3Mbl. OKOJOTHYECKHE TPYIIbI
pacTeHM M XKUBOTHBIX II0 OTHONIEHHIO K cBeTy. CUrHalbHas pojb CBETA.
DOTONEPUOAU3M.

Temmeparypa kak okonoruyeckuii Qaxrop. J[elictBue Temmeparypbl Ha
opranu3msl. [[oNKHUI0TEpMHBIE U TOMOMOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak skonorndeckuil ¢dakrop. IlpucnocoGnenuss pacteHuil K
noJyiepXaHuio BoJgHoro Oananca. Kiaccudukarus pacteHU O OTHOIIEHUIO K
Bojie. [Ipucnoco6ieHus )KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEXUMA.

Cpenpl oOuTaHMs OpPraHW3MOB: BOJHAs, HA3eMHO-BO3/AYILIHAs, IOYBEHHA,
ryOMHHAs TOJAINOYBEHHAs, BHYTpUOpraHu3MeHHass. OU3NKO-XUMHUYECKHE
0coOeHHOCTH cpen obutaHust opraHu3MoB. [IpucrnocobieHus OpraHu3MoB K
JKU3HU B Pa3HBIX CPENaAX.

buonornueckue putrMmbl. BHemHue u BHyTpeHHME pPUTMBL. CyTOUHBIE U
roguyHblie pUTMBL. [Iprcnoco0aeHHOCTh OpPraHu3MOB K CE30HHBIM U3MEHEHUSM
YCJIOBUU KU3HU.




Kusznennsie popmer opranuzmos. [Tonstue o xxu3nenHou popme. Ku3zHeHHbIE
(hOpMBI pacTeHUM: NEPEeBbs, KYCTAPHUKHU, KYCTAPHUYIKU, MHOTOJICTHUE TPaBBI,
OHOJEeTHUE TpaBbl. JKHW3HEHHbIE (OPMBI KHBOTHBIX: T'HIPOOHOHTEHI,
re00MOHTHI, a9pOOHOHTEL. OCOOEHHOCTH CTPOCHHS U 00pa3a KU3HU.
buotnueckue ¢axTopbl. Buabl OHOTHUECKUX B3aMMOACHUCTBHI: KOHKYPEHITHS,
XHUIIHAYECTBO, cCUMOM03 U ero (opmel. [lapazutusm, koonepamus, MyTyalu3Mm,
KOMMEHCaJIU3M  (KBapTUPAHTCTBO,  HaxJieOHWYecTBO).  Herpoduueckue
B3auMoOJIeiicTBUS  (Tommueckue, (opuueckue, (adpuueckue). 3HaAUCHUE
OMOTHYECKUX B3aMMOJCUCTBUI Uil CYIIECTBOBaHUS OPraHU3MOB B Cpejie
obutanus. [[pyHIIMT KOHKYPEHTHOTO UCKITIOUCHHUS

7.3

DKOJOTUYECKHE XapaKTePUCTUKH MOmysiuu. [lomynsust kak Ouosorndeckas
cucrtemMa. Pois HEOTHOPOAHOCTH Cpelibl, (GPU3UIECKUX OaphepOB M OCOOEHHOCTEH
OHMOJIOTHH BUIOB B (DOPMHPOBAHUY IMPOCTPAHCTBEHHON CTPYKTYPBI MTOMYJISIIUH.
OCHOBHbIE TTOKa3aTeNIM MOIYJSIUU: YUCIECHHOCTb, TUIOTHOCTh, BO3pAacTHas U
MOJIOBasgt CTPYKTypa, POXKAAEMOCTb, HPUPOCT, TEMII POCTa, CMEPTHOCT,
MUTpaLUS.

Dkoyioruueckasi CTpykrypa mnonyisuud. OIeHKa YUCICHHOCTH MOIYJISIUY.
JlunaMuka nonyyiAuuu U e€ peryisauus. buornueckuili moTeHuran nomyJisiuy.
MopgenupoBanre JAWMHAMUKU nonyianuud. KpuBble pocta 4YHCIEHHOCTH
nonyssauuu. Kpuble BbbkMBaHUA. Peryndnus 4iCI€HHOCTH MONYJISALMM: poib
(akTOpoB, 3aBHUCSIIUX W HE 3aBHCAIIUX OT IUIOTHOCTH. ODKOJOTHYECKUE
ctpareruu BuoB (I- u K-ctparerun).

[lonste o0 »sKkomoruueckoil Humie BuAa. Mectooburanue. MHoromepHas
Mozenp dkosorndeckor HumM Jx.M. XarunHcona. Pa3mepsl 3K0n10rnyeckomn
Hui. [loreHnmanbHas U peain30BaHHAsT HUILIN.

Bun kak cucrema mnonynsuumid. Apeanbl BUAOB. BuIbl M HMX KM3HEHHBIE
CTparerud. 3aKOHOMEPHOCTHM  TIOBEACHHS W  MHUTpaluid  >KHMBOTHBIX.
buosnornueckne nHBa3uM 4yKEpPOJAHBIX BUIOB

7.4

CoobmectBa opranu3zmoB. buorneno3 u ero crpykrypa. CBs3M MexIy
opraHu3mMamMu B OHWOIlEHO3€. JKOcHCTeMa Kak OTKpbiTas cuctema (A.Jlx.
Tencnu). OyHKUMOHATBHBIE OJIOKHM OPraHU3MOB B 3KOCHCTEME: NMPOJYLEHTHI,
KOHCYMEHTBI, peayleHThl. Tpopuyeckue ypoBHH. Tpoduueckre 1enu u CeTu.
AbuoTtnueckue 610ku 3xkocucteM. [1ouBbl U Mkl B sKocuctemMax. Kpyrosopor
BEIIECTB U MMOTOK HEPTUU B IKOCUCTEME.

OcHOBHBIE NTOKa3aTeNu dKOCUCTEMBI. bruoMacca 1 MpoayKIusa. DKOJIOTHYECKUe
MMpaMHJIbl YKCeNl, OOMACChl U YJHEPTHH.

HamnpaBnenHsle 3aKOHOMEpHbIE CMEHBI CO00IIeCTB — cyKueccuu. [lepBuunbie U
BTOPUYHBIE CYKIIECCUM M HX TNPUYUHBL. AHTpPONOTE€HHbIE BO3JEHUCTBHS Ha
cykueccun. KnmmakcHoe —coobmiectBo.  buopasnooOpasue u  moiHOTa
KpYroBOpOTa BEIIECTB — OCHOBA YCTOHUMBOCTH COOOIIECTB.

[IpuponHble SKOCUCTEMBI. AHTPONOTE€HHBIE 3KOCHUCTEMBI. ATPOIKOCHUCTEMA.
ArporeHos. Pazinuuus Mexay aHTpONOT€HHBIMU U TPUPOIHBIMU SKOCUCTEMAMH.
Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opoackas ¢mopa
u ¢ayna. CuHaHTponmM3alusi Tropojackod QayHbel. buonoruueckoe u
XO03SICTBEHHOE 3HAYEHHE arpo’KOCUCTEM U ypOO3IKOCHUCTEM. 3aKOHOMEPHOCTH
(hopMHpOBaHMSI OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B SKOCHCTEMAX.
[Iepenoc sHEpPruM 1 BEUIECTB MEKY CMEKHBIMUA DKOCUCTEMAMHU. Y CTOMYHBOCTh
OpPraHU3MOB, TOMYJALMA U OSKOCUCTEM B YCIOBHUSX €CTECTBEHHBIX U
AHTPONOT€HHBIX BO3JCUCTBUN




7.5

buocepa — oOmemnanerapnas oOonouka 3emiiH, T/€ CYIIECTBYET WJIH
cyliecTBoBasia >ku3Hb. Yuenue B.M. Bepnanckoro o Ouocdepe. OGnactu
ouocdepsl u e€ cocra. XKuBoe BemecTBo OMochepsl U ero PyHKITUH.
3aKOHOMEPHOCTH cyIecTBoBaHusl Ouocdepsl. OcodeHHOCTH OMochepsl Kak
rmo0anbHOM  dKOocucTeMbl. Jl[MHaAMHuUeckoe paBHOBecue B Omocdepe.
KpyroBopoTsl BemecTB W OHOreOXMMHUYECKHE LUKIBI (yriepojaa, a3oTa).
PurmudHOCTS siBIIeHMIA B Onocdepe.

3oHanpHOCTH Onocdepsl. [lonarue o 6umome. OCHOBHBIE OMOMBI CYIIIH: TYHJPA,
XBOWHBIC Jieca, CMEIIaHHBbIE W IMHUPOKOJIMCTBEHHBIC Jieca, CTEIH, CaBaHHBI,
MyCTBIHU, TPOMHMYECKUE Jieca, BBICOKOTOPhs. KimMmar, pacTUTENnbHBIH U
KHUBOTHBIA MHp OMOMOB CYIIIH.

CrpykTypa u (yHKIHS KHUBBIX CUCTEM, OI[CHKA WX PECYpPCHOTO MOTEHIMajIa U
o6uochepHbIx QyHKIMN

7.6

DKOJOTHYECKHE KPU3KCHI U UX MPUUKHBIL. Bo3neiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AyIIHOM cpeabl. OXpaHa BO3ayXa. 3arpsi3HEHUE BOIHOM CPEJIbI.
Oxpana BoJIHBIX pecypcoB. Pa3pymienne mouBsl. OxpaHa MOYBEHHBIX PECYPCOB.
HN3menenue knumara.

AHTpPOIIOT€HHOE BO3/CHCTBHE Ha PACTUTEIbHBIA U >KMBOTHBIM Mup. OxpaHa
pPaCTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIC NMPUHIUIIBI OXPAHBI TPUPOIBI.
Kpacupie kuuru. Ocobo oxpansiembie npupoanbie Tepputopuu (OOIIT).
Boranuueckue casbl ¥ 300JI0TUYECKHUE MTAPKH.

OcHOBHbBIE TPUHIUIBI YCTOMYMBOTO PA3BUTHUSI YEIIOBEYECTBA W MPUPOJIBL.
PanmonansHOe  MPUPOJONONIB30BAHME U COXpAaHEHHWE  OHOJOTHYECKOTO
pa3zHooOpa3ust 3eMiau




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI V1A YUYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET



