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INOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma mno yuebHomy npeamety "buonorus" (nanee - OMosorusi) Ha ypoBHE
cpenHero oobmiero oopazoanus pazpadborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne
273-03 «O6 obpazoBanuu B Poccuiickoit @eneparumny, ®I'OC COO, Konnenimm npernogaBaHus
yuebHoro npeamera «bruoNOrus» U OCHOBHBIX IMOJIOKEHUN (penepanbHoil paboyeil mporpamMmbl
BOCITUTAHUS.

Yueonsiii mpeamet «buonorusy yriayonéanoro ypoBas nuzydeHus (10—11 kimaccer) sBisieTcst
OJIHUM W3 KOMIIOHEHTOB MpEIMETHON oOyiactu «EcTecTBeHHO-Hay4HbIe TpeaMeThl». CoraacHo
nonoxenussM ®I'OC COO npodriibHbIe y4eOHBIE TPEAMETHI, M3ydaeMble Ha YIIyOJIEHHOM
YPOBHE, SBISAIOTCS crocoOoM auddepeHnuanud oOydeHUs Ha YPOBHE CpPETHEro OOIIero
o0pa3oBaHMs U MPU3BAHBI 00ECIEUUTh PEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIINM, CPETHUM
o0mmM, cpeaHuM MpodeCCHOHATBHBIM U BBICHIMM O0pa3oBaHHEeM. B TO ke BpeMsi KaKIblid U3
9TUX YYE€OHBIX MPEIMETOB JOJDKEH OBITh OpPHUEHTUPOBAH HA MPUOPUTETHOE pEIICHHE
00pa30BaTeNbHBIX, BOCIUTATEIBHBIX M PAa3BHBAIOIIMX 3aJa4, CBSA3aHHBIX C NpodopueHTarmen
0o0y4Jaromuxcsi U CTUMYJIHPOBAHUEM HHTEpeca K KOHKPETHOMW 00JacTH Hay4HOro 3HAHUS,
CBSI3aHHOTO C OMOJIOTHEHN, METUIIMHON, IKOJIOTHUEH, ICUXOJIOTHEH, CIIOPTOM HJITH BOCHHBIM JICJIOM.

[Tporpamma no yue6HOMy npeamery "buonorus" gaét mpencraBieHHe O LETU U 3aadax
U3ydeHus yaeOHoro npeamera «bruonorus» Ha yriyOI€HHOM ypOBHE, ONpEeIsieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHUE, €ro CTPYKTYpHUPOBAHHE MO pa3ieliaM U Temawm,
pacnpeneseHre o KiaccaM, peKOMEHIyeT MTOC/IEA0BaTEeIbHOCTh U3YUeHHs y4ueOHOro MaTepualia
C yu€TOM MEXIIPEIMETHbIX U BHYTPUIIPEAMETHBIX CBs3€d, JIOTHMKH Yy4eOHOro IMpoliecca,
BO3PACTHBIX OCOOCHHOCTEH 0oOydJarommxcsi. B mporpamMMe mo OHONOTHH peali30BaH IMPUHITUTT
MIPEEMCTBEHHOCTH C HW3Yy4Y€HHEM OHOJOTMM Ha YPOBHE OCHOBHOTO OOIIero oOpa30BaHHUA,
Oslarofaps 4eMy NpoCMaTpPUBAETCS HAPABICHHOCTh HA MOCIEAYIOIIEe pa3BUTHE OMOIOTMUYECKUX
3HaHWH, OPUEHTHPOBAHHBIX HAa (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS,
HKOJIOTMYECKOTO MBILUICHUS], MPEACTAaBIEHUI O 3J0pOoBOM o0pa3e >KU3HH, Ha BOCIHUTAHUE
OepeKHOT0 OTHOIIEHUS K OKpYXKarolllel MpUpoAHON cpene. B mporpamme mo OMONOTHMU Takke
MOKa3aHbl BO3MOXHOCTU y4yeOHoro npeamera «buonorus» B peanuzauuu TpedoBanuit ®I'OC
COO x m1aHupyeMbIM JTHYHOCTHBIM, METAIIPEIMETHBIM H MTPEIMETHBIM pe3yabTaTaM 00ydeHHS U
B (hOPMHUPOBAHMH OCHOBHBIX BUJIOB YUEOHO-TIO3HABATEIHHOU JEATEIHHOCTH OOYJAIOUTUXCS T10
OCBOCHMIO COJIEpXaHUA OMOJIOTHYECKOro 00pa3oBaHMsS Ha YpPOBHE CpPEAHEro oOIIero
o0OpazoBaHus.

VY4eOublii npeamer «buonorusi» Ha ypoBHE CpeAHEro o0IIero oOpa3oBaHHUs 3aBepIIacT
Ouonoruueckoe 0Opa3oBaHKE B IIKOJE U OPUEHTUPOBAH Ha pacIIMpEeHUe U yriyOleHne 3HaHuM
00y4aroInXxcs 0 )KUBOH MPHUPO/IE, OCHOBAX MOJIEKYIISIPHOM U KJIETOYHOM OMOIOTHUH, SMOPHUOIIOTUN
u OWOJOTHUU pa3BUTHSA, TEHETUKH, CEJIEKIINH, OMOTEXHOJIOTHH, JBOJIIOIMOHHOTO YYCHHS U
9KOJIOTHUH.

Nzyuenue yuebHoro npenmera «buonorus» Ha yriayOJIeHHOM YpOBHE OpPHEHTHUPOBAHO Ha
MOJITOTOBKY 00 YUaIOIIUXCSI K MOCIIEAYIOIIEMY TOTyYEeHUI0 OMOIOTHYECKOT0 00pa30BaHUs B By3aX
U OpraHu3alusix CpelHero mnpogeccuoHanbHOro ob6pa3oBaHus. OCHOBY €ro cojepxaHus
COCTaBISIET CHUCTEMa OMONOTHYECKUX 3HAHWHM, MONYUYEHHBIX MPU HU3YYCHHH OOYUYaIOUTUMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/ejoB OHOJIOTMHM Ha YpPOBHE OCHOBHOIO OOLIETO
oOpazoBanus, B 10—11 kmaccax 3Tu 3HaAHUS TOTY4YarOT pa3BUTHE. Tak, pacIIMpPEHbl U YTIyOIeHbI
OMOJIOTMYECKUE 3HAHUS O PACTCHHSX, XKUBOTHBIX, Tpubax, OaKkTepUsx, OpraHU3Me YeJOBEKa,
00X 3aKOHOMEPHOCTSIX JKU3HH, JOMOJHHUTEIHHO BKJIIOYEHBI OWOJOTMYECKHE CBEICHUS
MPUKIIATHOTO ¥ TIOMCKOBOTO XapakTepa, KOTOPhIE MOXKHO HCIIOJIb30BAaTh KaK OPUEHTUPHI IS
MOCIEAYIONIETo BhIOOpa mpodeccun. Bo3mokHa Takke MHTETpanus OMOIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIMMHU 3HAHUSIMU, TIOJTY4€HHBIMH 00YUYaIOUMUCS IPU U3y4YeHUHN (QUBUKH, XUMUHU,
reorpauu U MaTeMaTHKH.



CrpykTypa mnporpammbl 1o y4yeOHOoMy mnpeamery "buornorus" oTpaxaer CHCTEMHO-
YPOBHEBBIM M SBONIOIMOHHBIN 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,
SMOPUOJIOTUH U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CEJEKUNHU, OMOTEXHOJIIOTUN U CUHTETUYECKON
OMoNIOTHH, AaKTYyaJU3UpPYIOTCS 3HAaHUS OOydJarolmmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢uznonoruu venoseka. B 11 kitacce M3y4aroTcsi SBONIOIMOHHOE yYEHUE, OCHOBBI AKOJIOTHU U
yueHue o buocdepe.

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
0COOEHHOCTSIX KIIETKH, OpraHu3Ma, IOMYJALWN, OWOIEeH03a, SKOCHCTEMBI, O BBLIAIOLINXCS
HAyYHBIX JOCTHIKCHMSIX, COBPEMEHHBIX HCCIIEJOBAHUSX B OHOJOTWU, MPUKIAIHBIX ACIEKTax
Ounonornyeckux 3HaHWH. /s pa3BuTHS W MoAAep)KaHUSI MHTEpeca O0O0YJaromuXcss K OMOIOTHI
HapsIly CO 3HAYUTEIBHBIM 00bEMOM TEOPETUUECKOTO MaTepuasa B COJEP>KaHUU MPOTPaMMBbI 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 npenmera «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, CBS3aHHOM C OMOJIOTHEH, WU K
BBIOOPY yueOHOro 3aBeIeHus ISl IPOAOHKEHUS OMOJIOTHYeCKOro 00pa3oBaHUsl.

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

OCBOCHHE  OOYYalOIMMHUCS  CHUCTEMBl  OHOJIOTMYECKUX 3HAHW: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOpHUSX, KOHLEMIMIX, MIIOTe3aX, 3aKOHAX, 3aKOHOMEpPHOCTSAX WM IpaBHIIaX,
COCTAaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAyYyHYI0 KApTUHY MHpa; O CTPOCHHH,
MHOTr000pa3uu 1 0COOEHHOCTSIX OMOJOTMUYECKUX CHUCTEM (KJIETKA, OPTaHU3M, 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 ¥ OMOJIOTUH PAa3BUTHS, TEHETUKU U CENEKIUH, OMOTEXHOJIOTUU U CUHTETHUECKOMN
OMoJNIOTHH, TMAJEOHTOJOIMH, OKOJOTMM); METOJAaMH  CaMOCTOSITEIbHOTO  NPOBEICHUS
OMOJIOTHYECKUX HCCIIEeOBaHU B JsabopaTopuu U B mpupojae (HaOmoaeHue, H3MEpEHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHUE);

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
¥ HKOJIOTHYECKUMU TPpoOIeMaMH YeJIOBEYECTBA; OLIEHUBATH MTOCIIEICTBUS CBOEH ESITEILHOCTH 110
OTHOLIEHUIO K OKpY)Kalolleld MpUPOAHON cpene, COOCTBEHHOMY 3J0pPOBbIO U 370POBBIO
OKpYKaIOIIMX JItOJIeH; OOOCHOBBIBaTH M COOJIIOJaTh Mepbl NMPO(PUIAKTHUKN HH()EKIMOHHBIX
3a00eBaHUi, MpaBWJia TIOBEACHHUS B TPHUPOJE M oOecredeHus 0e30MacHOCTH COOCTBEHHOM
KHU3HEIEATEIIbHOCTH B YPE3BBIYAMHBIX CHUTYAIMsIX MPUPOJHOTO M TEXHOT€HHOTO XapakTepa;
XapaKTepu30BaTh COBPEMEHHbBIE HAyYHbIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y 00YYAOLIMXCS MHTEUIEKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B Ipolecce
3HAKOMCTBA C BBIJAIOIIMMHCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEJOBaHUSIMH B OHOJIOTHH,
pelaeMbIMH €10 MpoOJIeMaMy, METOJOJIOTHel OMOJOTHYECKOro HCCIeIOBaHUs, MPOBEICHUS
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OKCIIEPUMEHTATBHBIX HCCICIOBAHUM, peIIeHUs] OWOJOTHYECKHX 3a/1ad, MOJCIHPOBAHUS
OHOJOrn4YecKrX 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
3HAHUM;

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
npodunakTuku 3ab6oaeBaHmii, o0ecreueHre 0€30MacHOCTH KU3HEIEATEIbHOCTH B Upe3BbIUaiHbIX
CUTYalLUsAX IPUPOJHOTO U TEXHOTEHHOT'O XapaKTepa) Ha OCHOBE MCIIOJIb30BaHUs OMOIOIMYECKUX
3HAHUI U YMEHUU B IOBCEIHEBHOW KU3HM;

CO3/laHME YCJIOBUHM JJIi OCO3HAaHHOTO BBIOOpa OOYYaAIOUIMMHUCSA WHIAMBHYaTbHON
0o0pa3oBaTeNbHONl  TPAaeKTOpUHU, CHOCOOCTBYIOUIEH mMoOcienymimeMy HpodecCHOHAaTbHOMY
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 HezIeno),
B 11 ximacce — 102 gaca (3 yaca B Henenio).

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

OO0s3aTeNBbHBIM YCIIOBHEM IPpU OOYYEHHWH OWOJIOTHMHM HAa YIIyOJIEHHOM YpPOBHE SIBIISETCS
MpoBeJcHNE JIA0OpATOPHBIX W MpakTU4yeckux pador. Takxke ywacTue oOydaroumxcs B
BBITTOJIHEHUH MIPOCKTHBIX U Y4eOHO-HCCIIEA0BATENIbCKUAX Pa0OT, TEMAaTHKA KOTOPBIX OMPEAeIsIeTCs
YUUTEIEeM Ha OCHOBE UMEIOIIUXCS MaTepUATbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPHPOIHBIX
YCIOBUH.



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

ConepxaHue MPOrpaMMbl, BBIICIEHHOE  KYPCUBOM, HE BXOJAUT B  IMPOBEPKY
rocyJIapcTBeHHOM uToroBout arrecranuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uonorusi — KOMIUIeKCHas Hayka. Kparkas ucropus pa3BUTHS OUOJIOTHH.
buonornueckre Hayku M u3ydaemble UMM TpoOsiembl. DyHaMEHTalbHbIC, NPUKIAAHBIE U
MOMCKOBBIC HAYYHbIE CCIICOBAHUS B OMOJIOTHH.

3naueHue Ouosorud B (HOPMHPOBAHUH COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTHUHBI
mupa. [Ipodeccun, cBa3annsie ¢ 6roorueil. 3HaueHrue OMOJIOTUU B TPAKTUUECKON AESITETbHOCTH
YeJIOBEeKa: MEUIIMHE, CEIbCKOM XO035ICTBE, TPOMBIIIEHHOCTH, OXpaHe MPUPO/IbIL.

JdeMoHcTpannn

[Moptpetsr: Apuctorens, Teodpact, K. Jlunnei, XK. b. Jlamapxk, Y. apsun, Y. apsei, I
Mennens, B. U. Bepuanckuii, U. I1. I1aBnos, WM. . Meunukos, H. 1. Basunos, H. B. Tumodees-
Pecosckuit, [Ix. Yorcon, @. Kpuk, /1. K. bensies.

Tabmunel u cxembl: «CBsi3b OMOJIOTUU C APYTUMU Haykamu», «CrucremMa OMOJIOTHYECKUX
HAYK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBbie cucteMbl Kak mpeaMeT uzydeHus: ononoruu. CBOKWCTBA KUBBIX CUCTEM: €AMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CJIOXHOCTb U YIOPSAJOYEHHOCTh
CTPYKTYPBI,  OTKPBITOCTb, = CaMOOpPTaHU3aIMs, CaMOBOCIPOU3BEICHUE, PA3APAKUMOCTD,
M3MEHYHMBOCTb, POCT U pa3BUTHE.

YpoBHM OpraHu3aldd JKHUBBIX CHCTEM: MOJEKYJSPHBIA, KIETOYHBIA, TKAHEBbIN,
OpTraHU3MEHHBIH, MOMYJISILUOHHO-BUIOBO, HKOCHUCTEMHBIN (OMOTeOIIeHOTUYECKHIA ),
ouocdepusiid. [Iporeccsl, mpoucxoasmye B KUBbIX cucTeMax. OCHOBHBIE TPU3HAKU KUBOTO.
Kuznp kak opma cymiecTBoBaHUS MaTepuu. Hayku, nzydaromiue *UBbIE CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpTraHU3aIUH.

W3ydeHue >XUBBIX cucTeM. Meroabl Omonormdeckoil Hayku. Habmromenue, usmepeHue,
AOKCIEPUMEHT, CHUCTEMaTHh3alus, MeraaHain3. [loHATME O 3aBUCMMOW M HE3aBUCHUMOU
nepemeHHoil. [lmanupoBanue »skcnepumenta. [locraHoBka M mpoBepka rumnote3. HyneBas
runore3a. [lonsTue BEIOOPKU U €€ JocToBepHOCTh. Pazdpoc B Oroiornueckux JaHHbIX. OleHka
JIOCTOBEPHOCTH MOJYYEHHBIX Pe3yNbTaToB. [IpUUMHBI UCKAKEHUS PE3YNIHTATOB SKCIEPUMEHTA.
IToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmumpl u cxeMbl: «OCHOBHBIE TIPH3HAKH IKU3HW», «DBHOJIOTMYECKHE CHUCTEMBI»,
«CBolicTBa KUBOM MaTtepun», «YpOBHHU OpraHU3ALMH KUBOM NMPUPOb», «CTpoeHUE )KUBOTHOM
KIIETKN», « TKaHU )KUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOI0 OpraHu3May, «brnoreoreHos,
«buocdepay, «MeToabl H3ydeHUs )KUBOU TPUPOJIBI.

O6opynoBanue: 1abopatopHOe 000pyAOBaHUE JIJIsl TPOBEACHUS HAOMIOACHUHN, N3MEPEHUH,
HKCIIEPUMEHTOB.

IIpakTuyeckass padora «/crmoiap30BaHME Pa3TUYHBIX METOJOB MPU H3YUYCHHH KUBBIX
CUCTEMM.

Tema 3. buoJiorusi KjieTku

Krnetka — cTpykTypHO-(GYHKIIMOHATbHAS €IWHUIIA )KUBOTO. VICTOPUS OTKPBITHS KIETKH.
Pa6oter P. I'yka, A. Jleenryka. Kinerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIO)KEHUSI COBPEMEHHOM KJIIETOYHOM TEOpHH.

MeTtoapl MOJEKYISIPHOM W KJICTOYHOH OWOJIOTHMH: MHKPOCKOMHS, Xpomartorpadus,
anekTpodope3, METOA  MEYEeHbIX aTroMoB, auddepeHumanbHoe  LHEHTpUYTHPOBaHHUE,

6



KyJIbTUBUPOBAHHUE KIETOK. M3yuenue (ukcupo8anHuix Kiemokx. DIEKTPOHHAsT MHUKPOCKOIHS.
Kongoranvnas muxkpockonus. Bumanvnoe (npudsicuznennoe) uzyuenue Kiemox.

JleMoOHCTpaL U

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOMm», «McTopus
pa3BUTUSA METOJIOB MUKPOCKOIIUI.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHMKpPOIIPENapaTbl PACTUTENbHbBIX, KUBOTHBIX U
OaKTepHaATIbHBIX KIETOK.

IIpakTnyeckass padora «l3yueHne MeTONOB KIETOYHOW Ouosioruu (xpomarorpadus,
anektpodopes, nuddeperiuanpHoe nenTpudyruposanue, [1LP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XVMMHYECKUH COCTaB KIETKU. Makpo-, MUKpO- U yJIbTPAMHUKPO3JIEMEHTHI. Bona n e€ poisb
KAK pacTBOPUTENSl, pPEareHTa, ydacTue B CTPYKTYPUPOBAaHHUM KIIETKH, TEIUIOPETYIISALUN.
MuHepanbpHble BEILIECTBA KJIETKH, UX OMooruyeckas pojib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKU. buonornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBoi Moisiekyinbl. IlepBuunas crpykrypa Oenka, menTuaHas
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHuYHAs CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIMN 0enKoB. [Ipuonsi.

VYrneBoasl. MoHOCaxapubl, Jucaxapybl, OJIMrocaxapuabl U noiaucaxapuapl. O0uuii niax
CTPOEHUs U (PU3UKO-XMMHUYECKHE CBOMCTBA yIi1eBOA0B. buonornueckue GpyHKIMM yrieBoa0B.

Jlumuael.  T'mapodmneHo-THIpOdOOHBIEe  cBoiicTBa.  Kmaccudukanmss — nummmaos.
Tpurnunepunasl, pochoaunuipl, BOCKU, cTepouisl. buonornyeckue Gpynkuuu aunuaos. O6mue
CBOICTBa OMOJOTMYECKMX MEMOpaH — TEKy4decTb, CIOCOOHOCTh K CaMO3aMbIKAHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunosbie kucnotel. JIHK u PHK. Ctpoenue HyknenHoBbIX KucioT. HykiaeoTumsl.
[Tpuniun komminementapHoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cnupaib.
Mectonaxoxaenue u 6nonornueckue pynkuuu JJTHK. Buasr PHK. @ynkuun PHK B knetke.

Crpoenne monekynsl AT®. Makposprudeckue cBsasu B mojiekyine AT®. buonornueckne
¢yakuun  AT®. BoccraHoBIEHHBIE TMEPEHOCUYMKH, UX (YHKIUU B KJIeTKe. [[pyeue
Hykneozuompugochamor  (HTD). CexBenupoBanne  JIHK.  Memoowr  eenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouonorus: OMOXMMHUYECKHE U OMOPHU3UUECKUE MCCIEOBAHUS COCTaBa U
IIPOCTPAHCTBEHHON CTPYKTYypbl OuoMmoiekyn. Modenupoeanue cmpykmypvl U @QYHKYui
buomonexyn u ux komniexkcos. Komnvromepnwiti Ouzaiin u opeanudeckuii Cunmes 6UOMONEKY U UX
HenpupoOOHbIX AHATI0206.

JleMoHCTpanun

IToptpertsr: JI. [Toaunr, [Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankinun, @. Canrep, C.
IIpy3unep.

Huarpammbl:  «PacnpenesieHMe XMMHYECKHX DJJIEMEHTOB B  HEXUBOW MPUPOJIEY,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW ITPUPOJIEN.

Tabmumpl u cxemsl: «llepuogmdeckas TabmuIla XUMHUYECKHX JJIEMEHTOB», «CTpoeHHE
MOJIEKYJIbl BOJABI», «BemecTBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbl Oenkay,
«CTpyKTyphl OETKOBOW MOJIEKYJNbI», «CTpOCHHE MOJEKYN YIIIEBOJIOB», «CTpoeHHE MOJICKYI
IMnunoBy», «HykienHoBble KUCIOTHIY, «CTpoeHre MOJIEKyIbl ATD».

O6opynoBaHue: XuMUYecKasi Iocyia 1 000py1oBaHHe.

JlaGopaTopHnas padora «OOHapyxeHHE OEJIKOB C OMOIIbIO KAUECTBEHHBIX PEaKIUil».

Jladoparopnasi padora «lcciemoBanne HYKICMHOBBIX KUCIIOT, BBIIEICHHBIX W3 KIETOK
pa3IMYHBIX OPraHU3MOB.

Tema 5. CtpoeHue n QyHKIUM KJIETKHU



Tumbl KJIETOK: dyKapHOTHUecKas M mpokapuorndeckas. CTpyKTypHO-(YHKIHOHAIbHBIC
00pa3oBaHMs KIETKH.

CtpoeHre MPOKApUOTHUECKON KieTku. KietoyHas creHka OakTepuid ©  apXeu.
OcoOeHHOCTH CTpOEHUs TeTepoTpodHON U aBTOTPO(HON MPOKAPUOTUYECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIIEHO3aX.

CrtpoeHue u QpyHKUMOHHpPOBAHHE dyKapuoTHdeckoi kieTku. [Imazmarudeckas memOpaHa
(mma3manemma). CTpykTypa IUTa3MaTHyecKodl MeMOpaHbl. TpaHCIIOPT BEHIECTB dYepes
MJIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHbIN (muddysus, obneruénHas auddy3us), aKTUBHBIA
(mepBUYHBIA U BTOPUYHBIN aKkTHUBHBIA TpaHcnopt). [lomymponumaemocts mMemMOpansl. Pabota
HATPUN-KaJIMEeBOro Hacoca. DHIOIMUTO3: MUHOIUTO3, (harounTo3. Jk3ouuTo3. Kierounas creHka.
CrpykTypa 1 GyHKIMU KIETOUYHOW CTEHKH PacTEHHH, TpHOOB.

[utomnaszma. I{uro3osb. [lutockener. JIBukeHue nuToruiazmbl. OpraHowabl KIETKH.
OnHoMeMOpaHHBIE OPraHOUIBI KIETKH: dHAoIIazmMaTrndeckas cetb (DI1C), anmapar ['onbmxwy,
JU30COMBI, UX CTpoeHHE U (YHKIUHU. B3auMOCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHue rpanyisipHOro pertukyinyma. Mexanusm nanpasnenus oOenkos 6 JIIIC. Cuntes
pactBopuMbIXx  OenkoB. CuHHTe3  KIETOYHBIX MeMOpaH. [magkuii  (arpaHynsipHBIi)
SHJIOIIA3MaTHYeCKUi peTukyayMm. CekperopHas (GyHKums amnmapara [onbmku. Moougukayus
benxos 6 annapame I onvocu. Copmuposka 6enkos 6 annapame I o1v02cu. TpaHCHIOPT BEIIECTB
B KJeTke. Bakyonu pacturenbHbIxX KieToK. Kiterounslii cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOWUIBI KJIETKH: MHUTOXOHIPUHU, MJIACTUIBL. [Ipoucxodicoenue
mumoxonopuui u niacmud. Cumodbuocenes (K.C. Mepeockosckuui, JI. Mapeynuc). CtpoeHue u
GyHKIIMM  MHUTOXOHApUA W miacTul. llepBuuHbIe, BTOPHYHBIE M CIOXKHBIE ILUIACTHIbI
(OTOCUHTE3UPYIOUINX 3YKapUOT. XJIOPOIUIACThl, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICIIHX
pacTeHuil.

HememOpannsie opranouap! kieTkd CTtpoeHne ¥ (QyHKIUA HEMEMOPAaHHBIX OPraHOWIOB
kiaeTku. PuGocombl.  IIpomesxcymounvie  ¢hunamenmoi. MuUKpodMIaMEHTbl. AKmuHogbie
Muxkpogpunamenmol. MBbIIIEUHBIE KIETKU. AKMUHOBblEe KOMNOHEHMbl HEeMblULeYHbIX KIemOK.
MukpoTtpy6ouku. Knerounslii 1entp. CTpoeHHe U JBHXKEHHE JKI'YTUKOB M pPECHHYEK.
MuxkpotpyOouku ruToriasmel. Llentpuons. berku, accoyuupoganuvie ¢ MUuKpoguiameHmamu u
muxpompyboukamu. MomopHvle benxu.

Anpo. OOosouka sapa, XpOMaTUH, KapuoIIa3Ma, SAPBIMIKU, UX CTPOEHUE U (YHKIUU.
Snepublil GenkoBblii MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
anpe. Jyxpomamun u 2emepoxpomamur. benku XpomMaThHa — TUCTOHBI. J{unamuxa s0epHou
060n104KU 8 Mumose. HoepHuiti mpancnopm.

Knerounsle  BkitoueHusi. CpaBHHUTENbHAs  XapaKTEpPUCTUKA  KIETOK  JYKapHOT
(pacTUTENbHOM, YKUBOTHOM, TPUOHOIN).

JleMoOHCTpaLun

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

Tabmumpl 1 cxembl: «CTpOEHHE HSYKAPUOTHYECKOW KIETKW», «CTpOeHHE IKUBOTHOM
KIETKN», «CTpOEHUE PAaCTUTENBHON KiIeTKW», «CTpoeHne MUTOXOHIpUMY, «Sapo», «CtpoeHue
MPOKAPUOTUYECKOUN KIIETKI.

Ob6opynoBaHue: CBETOBOM MHKPOCKOI, MHKPOIpPENapaThl PacTUTENbHBIX, >XUBOTHBIX
KJIETOK, MUKpOMpenaparbl 0aKTepuaibHbIX KJIETOK.

JlabopaTopHasi padora «l3ydyeHne CTpoeHUs KIETOK Pa3IMYHbIX OPIraHU3MOBY.

IIpakTuyeckas padora «3yueHue cBOWCTB KJIETOUHON MEMOPAHBI».

JlabopaTopnas padora «/ccnenoBaHue mia3mMonus3a U AEMIa3MOJIM3a B PaCTUTENIBHBIX
KJIETKax.

IIpakTnyeckas padora «/3ydeHne IBHKEHUS TUTOILUIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BellecTB M NMPeBPallleHUE IJHEPTUH B KJIETKe



AcCUMMIIAIMS ¥ JUCCUMIISALUS — BE€ CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa BEIIeCTB:
aBTOTPOGHBIN U reTepoTpodHBIN. YuacTue KMcaopoJa B OOMEHHBIX MPoLEccax. DHEpreTuyeckoe
obecnieuenue kietTku: npespamienne AT® B oOMeHHBIX mporeccax. DepMeHTaTUBHBIA XapakTep
peakuuii kieToyHoro Metabonusma. GepMeHThl, UX CTPOEHUE, CBOMCTBA U MEXAHU3M JAEUCTBUSL.
Kodepmentsr. Otinnunst pepMEHTOB OT HEOPraHMUYECKUX KaTalIu3aTopoB. belnku-akTHUBaTOphl U
OenKU-MHTMOUTOPBl. 3aBUCUMOCTb CKOpPOCTH (DEPMEHTAaTHBHBIX pPEAaKUMH OT pa3iIM4yHbIX
(bakTopoB.

[lepBrUYHBII CHHTE3 OpPraHUYECKUX BELIECTB B KieTke. DOTOCUHTE3. AHOKCUEHHbIU U
oKcuceHnvlll  pomocunmes 'y obaxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbl
peakyuonnoz2o yeumpa. Ponp xynopomnactoB B nporecce Gorocunre3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTE (HDOTOCHHTE3A.
Biusinue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HauUeHHe (POTOCHHTE3A.

Xemocunte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HHUTPH(PHIUPYIOIIHE
OakTepuH, xKeae300aKTepun, cepodaKkTepun, BOJOPOJHbIE OaKTepuu. 3HaUeHHE XEMOCHHTE3A.

AnaspoOHbIe opraHu3Mbl. Bunbel Opoxenus. [IpoaykTel OpoXeHHS W MX HCHOJIH30BAHUE
4eJI0BEKOM. AHa’poOHbIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOIMH U BO30yIUTENH
Oone3Hel.

AdpoOHBIE OpraHM3Mbl. OTambl YHEPreTHuecKoro obmeHa. IlonroToBUTENbHBIM 3Tam.
['mukonu3 — 6eCKUCIOpPOAHOE PACUIETNIEHUE TIIFOKO3bI.

bronoruueckoe OKUCIEHHE, WM KIETOYHOE JbIXaHue. Pojlb MUTOXOHApPUI B IpoIEccax
Oounonornyeckoro okucieHus. Lluxnmyeckne peakumu. OxuciaurenbHoe (GochopHImpoBaHHE.
Ounepeus membpannozo epaouenma npomonos. Cummes ATD: paboma npomomnnou ATD-
cunmasel. llpenMyiectBa a’poOHOro MmyTH OOMEHa BEIIECTB IEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTreTHIECKOro 0OMEHa.

JleMoOHCTpaL U

IToprpersr: k. IIpuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuemnn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «POTOCHHTE3», «DHepreTudeckuii oomen», «buocunres Oenkay,
«Ctpoenue GpepMeHTa, «XEeMOCUHTE3Y.

Ob6opynoBaHue: CBETOBOM MHUKPOCKOII, 000pYyJ0BaHUE JIJIsl IPUTOTOBJIEHHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTopHas padorta «/3y4eHne KaTaInTHIECKOM aKTUBHOCTH (DepMEHTOB (Ha prUMepe
aMUJIa3bl WIM KaTanas3bl)y.

JlaGopaTtopnas paGora «l3yueHne (epMEHTATUBHOIO pacUIeIUICHUs MepoKCcuaa
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopHas pa6ora «CpaBHeHHUE MPOLECCOB (POTOCUHTE3a U XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TTPOILIECCOB OPOKEHUS U JTBIXAHUSI.

Tema 7. HacneacTreenHass HHGOpPMALKs M peaJn3anus eé B KJIeTKe

Peakuuu matpuuHoro cuHtesa. [IpHHIMI KOMIJIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOIO
cuHTe3a. Peanmsanus HacneacTBeHHOM uHpopMmauuu. ['eHeTHuecKuil KoJ, ero CBOWCTBA.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. [IpuHIMIIBI TpaHCKpHUNIMM: KOMIUJIEMEHTAPHOCTb,
AHTUNAPAIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuyeckoii
knemxe. Hexooupyrowue PHK.

Tpancnsnus u e€ stansl. Yuactue TpaHcnopTtHeix PHK B OuocunTese Oenka. YcinoBus
6uocunTe3a 6enka. KogupoBanue aMuHokucioT. Poiabs pubocom B OuocuHTe3e Oenka.

Cospemennvie npeocmasnenusi o cmpoenuu 2enog. OpraHuszalys reHoMa y IpoKapuoT U
9yKapuoT. Perynsius ak THBHOCTH T€HOB y ipokapuoT. ['unoresa onepona (®. Kaxo0, XK. Mano).
MonexynapHvle mexanusmvl 3Kchpeccuu 2eHos y 3ykapuom. Ponv xpomamuna 6 pelynsayuu
pabomul 2enos. Perynsanust oOMeHHBbIX MpolieccoB B kieTke. KieTounslii romeocras.



Bupycel — HekierouHble (GOPMBI KU3HH U OOJIMTaTHBIE Mapa3uTbl. CTPOEHHE MPOCTHIX U
CIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusneuwwiti yuxn J{HK-cooeporcawux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasda,
unmezpasa.

BupycHsle 3a001eBaHus YenoBeka, KUBOTHBIX, pacrenuil. CITI1/], COVID-19, conmansubie
U MEIULIUHCKUE MTPOOJIEMBI.

Buoungopmamura: unmeepayus u ananuz bonvuux maccusos («bigdatay) cmpyxmypruvix
ouonocuueckux oanuwvlx. Hanomexuonoeuu 6 ouonoeuu u meouyune. llpoepammupyemole pynkyuu
benxos. Cnocobvl docmasKu 1ekapcms.

JdemMoHcTpauMu

IToptpetsr: H. K. Konbuos, /1. 1. IBaHOBCKUI.

Tabmumplt w  cxembl: «buocuHTes Oenka», «['eHeTmyeckudt Koa», «BuUpyCH,
«baxrepuodaru».

IIpakTuyeckas padora «Co3aHue MOJEIN BUPYCay.

Tema 8. /KuzHeHHBbIH UK KIETKH

Knetounslii nuki, ero mepuoisl u perymsauus. Murepdaza u muro3. OcoOeHHOCTH
MPOIIECCOB, MpoTeKaromux B uHTepdase. [loaroroBka kieTku K aeneHuto. [IpecuHTeTHYCCKUI
(TTOCTMUTOTUYECKHI), CHUHTETHYECKUA M TMOCTCHHTETUYECKUI (MPEMUTOTUYECKUI) MEePUOIbI
uHTEpPa3bl.

Marpuunbii  cunre3 JHK — pemmkanusa. Ilpunnuner  peruumkamuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIA  CHHTE3, aHTUIApPAUIENbHOCTh. MexaHu3M
pernkauuu JJTHK. Xpomocomsl. CTpoenne xpoMmocoM. TenoMepsl u TesioMmepasa. XpoMOCOMHBIH
HAOOp KJIETKU — KapUOTHUIl. JMIUIOMIHBINA M rarioNAHbI HabOpbsl XpoMOocoM. I"'omMooruyHbie
XpoMocoMmbl. [1010BbIE XPOMOCOMBI.

Henenune kierkn — mMuto3. CTaguu MHUTO3a W MPOUCXOJAIINE B HUX MPOLECCH. THIIBI
Muto3a. Kapuoknnes u nutoknHes. buonornueckoe 3HaueHHE MUTO3a.

Perynsiiiust mutoTHUECKOTO IMKIA KiIETKU. [IporpamMmmmupyemasi KiaeTOuHas THOETb —
arornTo3s.

Knerounoe s1po, XpoMocoMbl, GyHKIIMOHATIbHAS T€HOMMKA. Mexanuzmbl npoaugepayuu,
ougpepenyuposxu, cmapenus u eubenu kiemox. «LJugpposasn knemrxa» — 6uoungopmamuueckue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JleMoHCTpanun

Tabmuupl 1 cxembl: «KU3HEHHBIM UK KIETKH», «Muto3», «CTpOeHHE XPOMOCOM),
«Pemmukanmsa JJHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpomIpenaparbl: «MHTO3 B KJIETKax KOpelIka
JTyKay.

Jladoparopnasi padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOIIpETapaTax.

JlabopaTopnasi pa6ora «HaOmroneHne MuTo3a B KIETKAaX KOHUMKA KOpeEIIKa Jyka (Ha
TOTOBBIX MHUKPOTIpETapaTax ).

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3moB.  OJHOKJIETOYHBIC, KOJOHHAIIbHBIEC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUZHEJESATENIbHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHBIE BOJIOPOCIH, IpYyTrHe MpOoTUCTH. KomoHnanpHbIe
OpraHU3MBlI.

B3anmMocBs3b yacTeil MHOTOKJIETOYHOTO Oopranu3Ma. TkaHu, opraHbl U CUCTEMbI OPTaHOB.
Opranusm Kak enuHoe neioe. 'omeocras.

Tkanu pacrenuid. Tumbl pacTHTENBHBIX TKaHEW: oOpa3oBareibHas, IOKPOBHAs,
MPOBOAsAIIAs, OCHOBHasA, MexaHnueckas. OCOOCHHOCTH CTpOEHHMsI, PYHKUIHUNA U PacHOIOKEHUS
TKaHE! B OpraHax pacTEHUM.
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TKaHM KUBOTHBIX U YEJIOBEKA. THUIIBI )KUBOTHBIX TKAHEHU: SNIUTEINAJIbHAS, COCAUHUTENbHAS,
MbllIeyHast, HepBHas. OCOOEHHOCTH CTPOEHHUs, (PYHKIUI M pacHojOkKeHUs TKaHeW B opraHax
JKUBOTHBIX U YEJIOBEKA.

Opranel. BereratuBHble ¥ TeHEpaTUBHBIE OpraHbl pacTeHUil. OpraHsl U CUCTEMbI OPTaHOB
JKUBOTHBIX U 4yesoBeka. DyHKIMU OpraHOB U CUCTEM OPIaHOB.

Onopa tena oprauusmoB. Kapkac pactennii. CkeneTs OJHOKJIETOUYHBIX 1 MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbI! 1 BHYTpeHHUH ckeneT. CTpOEHHE U TUIIbI COEUHEHUS KOCTEH.

JIBro>keHue oOpraHusMmoB. J[BUXKEHME OJHOKJIETOYHBIX OPraHu3MOB: aMEOOHMIHOE,
JKI'YTUKOBOE€, pPECHUYHOE. J[IBM)KEHHE MHOIOKJIETOYHBIX PACTCHUH: TPOIMU3MBI M HAaCTHUH.
JIBM>KeHNEe MHOTOKJIETOUHBIX KHBOTHBIX U YEJIOBEKa: MpllleyHas cuctema. Pednekc. CkeneTHble
MBIIIIBI ¥ UX paboTa.

ITutanue opranusmos. IlornonieHre BoOAbI, YIIEKUCIOrO ra3a ¥ MUHEPAIBHBIX BEILECTB
pacteHussMH. [luTaHue >KUBOTHBIX. BHYTpUIIONIOCTHOE W BHYTPUKIETOYHOE MHIICBApPCHUE.
ITuTanue NMO3BOHOYHBIX >XKMBOTHBIX. OTHENBI NMUIIEBAPUTENBHOrO Tpakra. IluimeBapurenbHbie
’kenesbl. [InmeBapuTenbHas cucTeMa 4eaoBeKa.

Jpixanue opranu3moB. [Ipixanue pactenuil. Jpixanue xuBoTHbIX. [{uddys3us razos yepes
MOBEPXHOCTh KIIeTKU. KokHOe npixanue. JlprxarenbHas MOBEPXHOCTh. YKabepHoe U JEroyHoe
ApIXxaHue. JIpIXaHue IO03BOHOYHBIX >KMBOTHBIX W 4YEJIOBEKA. OBOJIOLHUOHHOE YCIIO)KHEHHE
CTPOEHHMsI JETKUX II03BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas CHCTEMa 4YeloBeKa. MexaHu3m
BEHTWISALMM JETKUX Y IITUL U MIIEKONUTAOUMX. Perymsiuus asixanus. J{pixarenbHble 00bEMBI.

TpaHcnopT BemeCTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHui. TpaHcmopt
BELIECTB y )KUBOTHBIX. KpoBeHOCHas cucreMa U e€ opransl. KpoBeHOCHas cuctema o3BOHOUYHBIX
JKUBOTHBIX M uenoBeka. Cepaue, KpOBEHOCHbIE cOocyAbl M KpoBb. Kpyrum KpoBooOpaiueHus.
OBOJIIOIMOHHBIE YCIIO)KHEHUS CTPOCHMSI KPOBEHOCHOH CHUCTEMBI MO3BOHOYHBIX JKMUBOTHBIX.
Pabota cepauia u e€ perymsiusi.

Beigenenve y opranusMmoB. Beigenenue y pacreHuil. BbineneHue 'y KMBOTHBIX.
CoxkpatutenbHble Bakyoiau. Opransl BeieseHus. OUibTpalus, CeKpeLus 1 00paTHOE BCaChIBaHUE
KaKk MEXaHM3Mbl paboThl OpraHoB BbleneHHs. CBSA3b MOJOCTH Tela C KPOBEHOCHOW U
BBIJICIINTEIIBHOM CUCTEMaMHU. BplfiesieHre y NO03BOHOYHBIX J>KMBOTHBIX M 4ernoBeka. Ilouxwm.
Crpoenue u pyHKUHOHUpOBaHHE HeppoHa. OOpa3zoBaHKE MOYH Y YETIOBEKaA.

3amuTa y OpraHu3MoB. 3alUTa y 0OJTHOKJIETOYHBIX OpraHu3MoB. Criopbl OakTepuid U LIUCTHI
IPOCTEHIINX. 3aluTa y MHOTOKJIETOYHBIX pacTeHuid. Kyrmkyna. CpeacrtBa nacCUBHOW U
XAMHYECKOM 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M X IPOM3BOJHBIE. 3alIUTa OPraHU3Ma
or Oone3Hed. MMMmyHHass cuctema denoBeka. KieTO4HBII M TyMOpaJbHBIH HMMMYHMTET.
Bpoxnénublii ©M  NpHOOpPETEHHBIM  crienUpUUecKuil UMMYHHUTET. TeopHs KJIOHAJIbHO-
cenexktuBHoro nmmyHnutera (I1. Opmux, ®. M. bepuer, C. Tonerasa). BocnanurenbHbie OTBETHI
opranu3MoB. Poiib BpOKIEHHOT0 IMMYHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JIeBaHHM.

Pa3apaxkuMoCcTe M perynanus y OpraHu3MoB. Pa3ipakuMoCTb y OJHOKIJIETOYHBIX
opranusmoB. Takcucel. PaznpaxxumocTs U peryisuus y pacTeHuil. POCToBble BelecTBa U HX
3HA4YCHHE.

HepBHas cucrema u peduexTopHas peryssuus y >XKUBOTHBIX. HepBHas cucrema u eé
OTZENbl. DBOJIIOIMOHHOE YCIIO)KHEHUE CTPOEHUS HEPBHOM CHCTEMBI y JKMBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XKUBOTHBIX. Pediekc u pednextopHas ayra. bezycnoBHble u
YCJIOBHBIE PE(IIEKCHI.

I'ymopanbHasi perymsiivsi M SHIOKPHUHHAs CUCTEMa JXUBOTHBIX M uyesoBeka. JKenessl
SHIOKPUHHOM CHCTEMBI M HMX TOPMOHBI. JleiicTBue TOpMOHOB. B3amMoOCBs3p HEpPBHOM U
SHJIOKPUHHOH cucteM. [‘unoranamo-runodusapHas cucrema.

JeMoHCTpauMu

IToprper: U. I1. I1aBnoB.
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Tabmuubl u cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOUYHBIE BOIOPOCIH,
«baktepun», «lIpocreitmme», «Opranbl IIBETKOBBIX pacTeHui», «CHUCTEMbl OpPraHoB
IIO3BOHOYHBIX JKMBOTHBIX», «BHYTpEHHEe CTpOCHHE HACEKOMBIX», «TKaHM pacTeHH»,
«KopueBbie cucrempl», «Ctpoenue credisn», «CTpoeHHe ITHCTOBOM miacTUHKWY, «TkaHu
KUBOTHBIX», «Ckener uvenoBekay, «llumeBapurenbHas cuctema», «KpoBeHOCHas cucTeMay,
«/pixarenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbloieyHass CcHUCTEMay,
«BpiienurensHas cucremMay, « JHIOKpUHHAsA cuctemay, «CTpoeHue Mbliby, «MMMyHUTETY,
«KumeynononoctHele», «CxeMa nuTaHus pacTeHHuil», «KpOBEHOCHBIE CUCTEMBI MTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruzips», «CTpoeHHe I1aHapun», «BHyTpeHHee CTpOeHHE A0XKIAEBOIO
yepBsi», «HepBHas cucrema pwiO», «HepBHas cuctema narymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBHass cucrema nrtuny, «HepBHas cuctema MIIEKONMTAIOIINX,
«HepBHas cuctema yenoBekay, «Pediuexcy.

O6opynoBaHue: CBETOBOW MMKPOCKOI, MHUKpOIIpENapaThl OJHOKJIETOYHBIX OPIaHU3MOB,
MHUKpOIIpenaparsl TKaHEe, paKOBHUHBI MOJUTFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbBIC
AK3EMILISAPbl KOMHATHBIX PACTEHU, repOapuy pacTeHUI pa3HbIX OT/EJIOB, BIaYKHbIE IPENapaThl
JKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJJICKIIMN OECIIO3BOHOYHBIX KHUBOTHBIX, CKEIIET YEIIOBEKA,
00opyoBaHue JUIsl JEMOHCTPAIMK TOUBEHHOT'0 U BO3AYIIHOIO IUTAHUS PaCTEeHU, paclierieHus
Kpaxmana u 06enKoB moj AeiicTBrueM (GepMEeHTOB, 000PYJOBaHHE AJISl IEMOHCTPAIIMU ONBITOB 10
U3MEPEHUI0 KXU3HEHHOW EMKOCTH JETKMX, MEXaHW3Ma JIbIXaTeNbHbIX JIBUKEHUH, MOJIENn
TOJIOBHOT'O MO3Ta Pa3IN4HbIX )KUBOTHBIX.

JladopaTopnas padora «/3yueHue TKaHEH pacTCHHI.

JlaboparopHasi padora «/3yueHne TKaHel )KUBOTHBIX.

Jladoparopnasi padora «/3yueHrue opraHoB IIBETKOBOTO PACTCHHUSI.

Tema 10. Pa3mMHoOKeHHe ¥ Pa3BUTHE OPTAaHU3MOB

®opMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecrioyioe (BKJII0Yasi BEreTaTUBHOE) U T0JIOBOE. Buibl
6ecIo0ro pa3sMHOKEHUS: TOYKOBAHUE, CIOPYIISIINS, GparMeHTalMs, KIOHUPOBaHHE.

[TonoBoe pasmuHoxxkenue. [lonoBwie kieTKHU, uiau rameTel. Meio3. Cramguu Meiio3a.
IToBenenne xpomocoMm B Meiio3e. KpoccuHrosep. buonoruueckuii cMpIca MelHo03a U IOJIOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[TpenzaponpimeBoe pazsutue. ['ametorenes y »kuBoTHbIX. [lonoBsle xkene3pl. OOpa3oBaHue
U pa3BUTHE MOJIOBBIX KJeToK. CriepMaToreHes u oorenes. CTpoeHHe MOJIOBBIX KIIETOK.

Omio10TBOpEHNE U AMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OMIOJOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHUOIOTHS — HayKa O Pa3BUTUH
opranu3mMoB. Mopghozenes — o0na u3z enasnvix npodem amopuonocuu. Konyenyus mopgoeernos u
mooenu mopgozeneza. Ctanuu 3MOpHUOTeHe3a )KUBOTHBIX (Ha MpuMepe JArymku). Jpobnenue.
Tunsl apobGnenus. [emepmunuposannoe u nedepmunuposannoe opodnenue. bnacmyna, munol
onacmyn. Oco6eHHOCTU APOOJIEHUs MIIEKONUTAIOIIUX. 3apOJbIIIEBbIe JTUCTKUA (TacTpyJIsus).
3akJiaJlka OpraHoOB W TKaHEH U3 3apOJbIIIEBBIX JINCTKOB. B3anMmHOE BIMSHHE 4YacTel
pa3BUBAIOIIETOCS 3apO/IbIia (IMOPUOHATFHAS MHAYKIIHS ). 3aKIaKa IJIaHa CTPOSHUS )KUBOTHOTO
KaK pe3ysibTaT HepapXUUYeCcKUX B3aUMOJICHCTBUIl reHoB. BiusHue Ha SMOpHOHAIbBHOE pa3BUTHE
pa3INYHbBIX (PAKTOPOB OKPYKAIOIIEH CPEIbl.

Poct u pa3Butue xuBOTHBIX. llocTamOpuonansHbli mnepuoi. [Ipsmoe u Hempsimoe
pasButHe. Pa3Butne ¢ meramopdo3oM y O€ClO3BOHOYHBIX W ITO3BOHOYHBIX JKHBOTHBIX.
buonoruueckoe 3HaueHUE MPSAMOTO U HEMPSMOTO Pa3BUTHSA, UX PACHPOCTPaHEHUE B MPHUPOJIE.
Tunbel pocta >KUBOTHBIX. DakTOpbl PETYISIMU POCTAa KUBOTHBIX W desoBeka. Craguu
MOCTAMOPHUOHAIBHOTO DPAa3BUTHS y JKUBOTHBIX M ueinoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

Pa3zmuoxenue u pazsutue pacteruil. ['amerodut u ciopodur. Meio3 B )KM3HEHHOM IHKIIE
pacrenuii. O6pa3zoBaHue CIop B mporiecce Meio3a. ['amerorenes y pacrenuit. Omio10TBOpeHHE U
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pPa3BUTHE PACTUTEIBHBIX OPraHU3MOB. [[BOWHOE OILUIOJOTBOPEHHUE Yy LBETKOBBIX PACTECHMIA.
OO6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl peryJisiiiui OHTOr€He3a Y PACTEHUN U KUBOTHBIX.

JdemoHcTpauMu

[Toprpetsr: C. I'. HaBamun, X. llInemasn.

Tabmunpl 1 cxembl: «BereraTuBHOe pazMHOKeHUE», «TUIBI OECTIONOro pPa3sMHOXKEHUSY,
«Pa3MHOXEHHE XJaMHUJIOMOHAIbD», «Pa3MHOKEHUE JBIVIEHBI», «Pa3MHOXEHHE THUIPBIY,
«Meiio3y, «Xpomocomely», «l'amerorenes», «CTpoeHHE SMIEKIETKA W CIEPMATO30MIa»,
«OcHOBHBIE CTaANN OHTOreHe3ay, «[IpsiMoe u Henpsimoe pa3BuTHey, «Pa3BUTHE MAICKOTO KyKay,
«Pa3zButne capanum», «Pa3Butue mArymku», «JIBoilHOE OILUIOAOTBOPEHUE Y IBETKOBBIX
pacteHui», «CTpoeHHE CEeMSH OJHOAOJBHBIX U JBYIOJBHBIX pacTeHUui», «KU3HEHHBIM LHKII
MOPCKOM KanycTbl», «JKU3HEHHBIN [TUKI MXay, « KU3HEHHBIN UK MAaNOPOTHUKAY, « KW3HEHHBIN
LHUKJ COCHBI.

O6opynoBaHue: CBETOBOH MUKPOCKOI, MUKPOIIPerapaThl SMIIEKJIETOK U CIIEPMAaTO30UI0B,
Mozelb «L{uKII pa3BUTHS JISTYIIKI.

Jlaboparopnasi pabGora «/3yueHue CTPOEHHMS TIOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIpenapaTax.

IIpakTuyeckas padora «BbIsBIIeHHE NMPU3HAKOB CXOJCTBA 3apOJAbILIEH MO3BOHOYHBIX
JKUBOTHBIX).

JlaboparopHasi padora «CTpoeHre OpraHOB Pa3MHOKEHUS BBICIINX PACTCHUI».

Tema 11. 'eHeTHKa — HAYKa 0 HACJIEACTBEHHOCTH U HI3MEHYMBOCTH OPraHNU3MOB

HcTopust craHOBIIEHUS U Pa3BUTHUS TeHETHKH Kak Hayku. PaboTsl I'. Mengens, ['. e @pusa,
T. Moprana. Posb oTeuecTBeHHbIX yu€HbIX B pa3BuTuu renetuku. Paborsr H. K. Konsiosa, H. U.
Baeunosa, A. H. benosepckoro, I'. JI. Kapnedenko, 0. A. ®umunyenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. ['OMOJIOTUYHBIE XPOMOCOMBI, aJJIEJIbHBIE
TeHBbI, albTEPHATUBHBIC TPU3HAKH, JOMUHAHTHBIH W PEIECCUBHBIA MPHU3HAK, TOMO3UTOTA,
reTepo3UroTa, 4ucras JUHUSA, THOpUABI, TeHOTUN, (eHotun. OCHOBHBIE METOAbl TE€HETHKHU:
rUOPUA0IOTHUECKUM, IUTOIOTUYECKHI, MOJIEKYISIPHO-TE€HETUYECKHI.

JleMoHCTpanun

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

Tabmuipl U cxembl: «MeToIbl TeHETUKNY, «CXEeMBI CKPEIIMBAHUS.

Jla6opaTopnasi pa6ora «/[po3oduia kak 00bEKT FTeHETHUECKUX HCCIEAOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemrBanue. [lepBoiii 3axkoH MeHienst — 3aK0H eAMHO00pa3us THOPUIOB
nepBoro nokoJienus. [IpaBuino nomuHupoBanus. Bropoil 3akoH MeHaenst — 3aK0H pacllerieHus
npu3HakoB. lluTojormveckre OCHOBBI MOHOTHOPUIHOTO CKpEUIMBaHUS. [ WIOTE€3a YHCTOTHI
ramMer.

AHanu3upytoniee  ckpemuBaHue.  [IpoMexyTouHbIl ~ XapakTep — HacleJoBaHUS.
PacmierieHne npru3HakoB IPU HEMOJTHOM JOMUHHUPOBAHUU.

Jurubpunnoe ckpemuBanue. Tpetuit 3akoH MeHaens — 3aKOH HE3aBUCHMOTO
HacJe0BaHus Mpu3HaKoB. [{uTomornyeckne OCHOBBI TUTHOPHUIHOTO CKPEIITUBAHHS.

Cuennennoe HacienoBanue npusHakoB. Paboter T. Moprana. CiienyieHHOe HacleI0BaHNe
T€HOB, HAPYIIEHUE CLETUICHUS MEXAY F'€HaMH. XPOMOCOMHAas TE€OPHUs HACJIEICTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIH MEXAHU3M OIPEAENICHUS Moja. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI MoJ. ['eHeTmdeckas CTPYKTypa IOJOBBIX
xpomocoMm. HacnegoBanne npu3HaKoB, CLETUIEHHBIX C ITOJIOM.
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I'enorun kak wnenoctHas cucrema. IlineloTrponuss — MHOKECTBEHHOE [EHCTBHE TEHA.
MHoOXeCTBEeHHbIN aienu3M. B3aumonelicTBue HeauleabHbIX TeHOB. KoMIUIEMEHTapHOCTb.
Onucras. [Tonumepus.

['eHeTMYeCKUMI KOHTPOJIb pPa3BUTUSA PACTEHUHM, JXUBOTHBIX M 4YEJIOBEKAa, a TaKkKe
(U3UOTIOTHUECKUX TPOIIECCOB, TIOBEACHUS M KOTHUTHBHBIX (QYyHKIMN. ['eHeTHUeCKne MEXaHU3MbI
cUMOMOreHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IMH — Mapa3suT» U «XO35MH — MUKPOOHOMY.
['eHeTHueCcKUe acreKThl KOHTPOJISI M M3MEHEHUS HACIEeICTBCHHON MH(POPMALUU B MOKOJCHHUIX
KJIETOK ¥ OPTaHU3MOB.

JleMoOHCTpan U

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

Tabmuubl u cxemsl: «llepBeiii 1 BTOpoii 3aKoHBI Menzaens», « Tperuii 3akon Mennens»,
«AHanu3upympllee ckpenuBanue», «Henonanoe nomuaupoBanuey, «CLEIIICHHOE HAclIel0BaHUE
NPU3HAKOB y Apo3oduisy, «I'eneruka nona», «Kapuorun yenoseka», «KapuoTur qpo30Qpuis»,
«Kapuotun nruns», «MHOKECTBEHHBIN auienn3M», «B3anMozaelicTBue reHoB».

Ob6opynoBanue: MOJENb sl JEMOHCTpAIlMH 3aKOHOB €IWHO0Opa3usi THOPHUIOB MEPBOTO
IIOKOJICHUSI U pAacCILEIUICHUs] IPU3HAKOB, MOJENb I JEMOHCTpAalMM 3aKOHAa HE3aBHUCHUMOIO
HacJIEJOBaHMs IPU3HAKOB, MOJIENb JJIs IEMOHCTPALIMU CLEIUIEHHOTO HACJIEI0BaHUs [IPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpompemnapar: «po3opunar.

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

IIpakTnyeckas padora «M3ydeHue pe3yiabTaTOB JAUTMOPUIHOIO CKPELIMBAaHUSA Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEPHOCTH U3MEHYNUBOCTH

B3aumoneiictBue reHotuna u cpeabl npu ¢GopmMupoBaHUH (GeHoTuna. V3MeHYMBOCTb
npusHakoB. KauecTBeHHble W KOJMYECTBEHHbIE NpPU3HAKU. Buapl  HM3MEHUYMBOCTH:
HEHACJICJICTBEHHAs] U HACJIEICTBEHHASI.

MonudukaonHas U3MEHUYMBOCTh. Ponib cpeasl B (opMupoBaHMM MOIU(UKALIMOHHON
u3MeHunBocTH. Hopma peakiuu mpusHaka. BapuanuoHHbll psg U BapualnuoHHas kpusas (B.
Horanucen). CpolicTBa MOIU(UKAIIMOHHOW H3MEHYMBOCTH.

I'eHoTnMYeckass HM3MEHUYUBOCTb. (CBONCTBA TE€HOTHIIMUYECKONM HM3MEHYMBOCTH. Bumsl
TeHOTUITNYECKONW N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallUOHHAs!.

KomOuHnaTtuBHas u3MeHYMBOCTh. Meilo3 U MOJIOBOM Mpoliecc — OCHOBa KOMOMHATUBHON
M3MEHYUBOCTU. Posib KOMOMHATUBHOM U3MEHUYHUBOCTH B CO3JaHMH I'€HETHUECKOT0 pa3Ho00pa3us
B IIPEJIENax OJHOTO BUJA.

MyrtanroHHass W3MEHYMBOCTb. Bunabl MyTauuii: TeHHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CnoHTaHHblE W WHAYLUPOBAaHHbIE MyTalMH. SnepHple M LUTOIIA3MAaTUYECKUE MYTalUU.
Comarnueckre W MOJOBble MyTanuH. [IpHYMHBI BO3HMKHOBEHMS MyTanuil. MyrareHsl U HX
BIMSHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTH MYTALIMOHHOIO Ipolecca. 3aKOH TOMOJOTHYECKHX
psgoB B HacneacTBeHHOM wu3MeHunBoctd (H.M. BaswioB). BHesnepHas W3MEHUHMBOCTH U
HACJIECTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (PaKkmopo8 6 HACIe008aHuu u
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKO ) OP2AHUZMOB.

JleMoOHCTpaL UK

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

Tabmuupel 1 cxembl: «Buabsl n3MeHUuMBOCTH», «MoauduKaMOHHAs HW3MEHUHUBOCTbHY,
«KoMOuHaTBHAsI N3BMEHUYHBOCTDY, «Meio3», «OmnooTBopeHue», «I eHernyeckue 3a001eBaHU
yenoBeKay, «Buasl myranuii».

Ob6opynoBaHue: >KMBbIE M TepOapHbIE HK3EMIUISIphl KOMHATHBIX PACTEHUH, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.
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JlabopaTopnasi pabora «McciaemoBaHuE 3aKOHOMEPHOCTEH  MOAU(DUKAIIMOHHOM
M3MEHUYUBOCTH. [TocTpoeHre BapuallMOHHOTO psila U BAPUALMOHHON KPUBOM».

IIpakTnyeckas padora «MyTtauu y 1po30¢puiibl (Ha TOTOBBIX MUKPOIpENapaTax).

Tema 14. I'eneTnKa Yeji0BeKa

Kapuorun uenoBeka. MexayHapoaHas NpOorpaMMa HCCIEIOBAHMS TI'E€HOMA 4YeEJIOBEKa.
Mertonbl U3yueHus] T€HETHUKH YeJIOBEKA: T'eHealOTHYeCKUi, OJIM3HELOBbIH, [IUTOr€HETUYECKHH,
HOMYJISIIMOHHO-CTaTUCTUYECKUH, MOJIEKYJIIpHO-reHeTUUecKuid. COBpPEMEHHOE OIpEleIeHNE
TEHOTUIIA: TIOJJTHOTEHOMHOE CEKBEHUPOBAaHUE, TEHOTUIIMPOBAHKE, B TOM 4Kcie ¢ nomousro [11P-
ananmu3a. HacnencrBennsie 3a001eBaHus 4eI0BeKa. | eHHbIE M XpOMOCOMHBIE OOJIE3HH YelIOBEKa.
bone3Hn ¢ HacieICTBEHHOW INPEAPACIONOKEHHOCTBIO. 3HAYCHHE MEIULUHCKON TI'€HETUKH B
NPEJOTBPALICHUN W JICUCHHH TEHETUYECKMX 3a00JeBaHUN dYenoBeKa. MeaMKO-TeHETHYECKOe
KOHCYyJbTUpOBaHue. CTBOJIOBBIE KIIETKH. [IOHATHE «T€HETUYECKOTO Ipy3a». DTUUYECKHUE aCIIEKThI
UCCIICIOBAaHU B O0JIACTH PEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

['eneTnueckue ¢akTopbl MOBBIIIEHHOW UyBCTBUTEJIBHOCTU YelloBeKa K (pU3MUecCKOMy U
XUMUYECKOMY 3arps3HEHUIO OKpYXKalIleW cpeasl. ['eHeTnueckas IpeapacronoKeHHOCTh
YeJI0OBEKA K ITATOJOTUSIM.

JleMoHCcTpaL U

Tabmuupl u cxemsl: «Kapuotun uyenoBeka», «MeTosbl MU3ydeHUs T€HETUKU YEJIOBEKa»,
«I'eneTnueckue 3a00JI€BaHUs YETIOBEKAY.

IIpakTyeckas padora «CocTaBieHue U aHaIU3 POAOCIOBHOMN.

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanus M cenekuus. 3apoXkICHHUE CEeJEeKIMM U JoMecTukanuu. Ydenue H. U.
BagsuoBa o LlenTpax mpoucXo0XI€HUS 1 MHOTO00pa3usi KyJabTYpHBIX pacTeHuil. Posb cenexnuu
B CO3JJaHUH COPTOB PACTEHUI ¥ IOPOJ AKUBOTHBIX. COPT, NOPOJa, IITaAMM. 3aKOH TOMOJIOTHYECKHUX
pAlOB B HacileACTBeHHOM m3meHuuBocTH H. M. BaBwiioBa, ero 3HadeHue Uil CENEKLMOHHOMN
paboTHI.

MeTtobl ceneKIMoHHOM paboThl. MickyccTBEeHHBIN 0TOOP: MAacCOBBIN W MH/IMBUyaJbHBIM.
Oransl KOMOMHAIIMOHHOHN cenekiuu. McnbplTaHue mpou3BoauTesell mo moromctBy. Ot6op mo
TEHOTHUITY C MOMOIIBIO OLIEHKU (PEHOTUIIA TOTOMCTBA U OTOOP MO TEHOTHUITY C MIOMOIIBIO aHAJIN3A
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CENEKIIMOHHOW paboThl. PamuanvoHHBIR 1
XUMHUYECKMH MyTareHe3 KakK HMCTOYHHUK MYyTalud Yy KyJIbTYpPHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHre TeHOMHOIO PeJaKTUPOBAHUS U MeTO10B pekoMOnHaHTHBIX JIHK ais nomyuenus
HCXOJIHOTO MaTepuaa JJisl CEJIEKIUN.

[Tonyuenne mnonumionnoB. BuyTpuBumoBas rubpuausanus. baU3KopoicTBEHHOE
CKpelrBaHue, WM MHOpuIuHT. HepoacTBeHHOE CKpeluBaHue, Uik ayropuauHr. ['ereposuc u
ero mpuyuHbL. Mcmonp3oBaHue reTrepo3nca B - cenekiuu. OtmanéHHas TruOpuaU3aIus.
[Ipeononenne Oecroausi MEXBHAOBBIX THOPUIOB. JIOCTM)KEHUS CENEeKIUM pacTeHUud u
KUBOTHBIX. «3€1E€HAs peGONIOYULY.

CoxpaHeHue U HU3y4EHHE T'€HETUYECKHX PECYpCOB KYJIbTYPHBIX PACTEHHH M MX JIHUKHX
poauyeil s co37aHusl HOBBIX COPTOB M TMOPHUIOB CEIbCKOXO3IMCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue u ynpaeieHue 2eHemu4yeckuMu pecypcamii cebCKOX03AUCTEEHHbIX U NPOMbICIO6bIX
JHICUBOMHBIX 8 YEAX YIYUUEHUS CYUWeCmBYIOuWUX U cO30aHUs HOBbIX NOPOO, JUHULL U KPOCCO8, 8
MOM qucie ¢ npUMeHeHUeM COBPEMEHHbIX MemMO008 HAYYHLIX UCCIe008AHUL, Nepe00sbIX uoell u
NepcnekmueHbIX MexHON02UlL.

JleMoHCTpanun

IToptpetsr: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpsanenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.
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Tabmuiet 1 cxembl: «L[eHTpBI MPOUCXOXKICHNS U MHOTO00pa3us KyIbTYPHBIX PaCTCHUI,
«3aKOH TOMOJIOTUYECKHMX PSJIOB B HACIEACTBEHHOHM H3MEHUYMBOCTH», «METOIbl CEIEKIUN»,
«Otnanéunas rudpuanzanus», «MyTareHes3y.

JlaGoparopHasi padora «/3yueHune cOpTOB KyJbTYPHBIX PACTCHUN M MOPOJ JOMAIIHUX
YKUBOTHBIX.

JlaGoparopHas padora «/3yueHrue METOI0B CEJIEKIIMU PACTEHUI.

IIpakTnyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypeusi «OCHOBHbIE METO/BI M JIOCTHXKEHUS CEJIEKIIMH PACTeHH U KUBOTHBIX (Ha
CCJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YJacCTOK, B TEINIUYHOE
X03SICTBO, B J1a00OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTeXHOJIOTHA ¥ CHHTeTHYECKasi OHOJIOTUS

OOBbeKThl, HCIONb3yeMble B OHOTEXHOJOTHMH, — KIETOYHbIE U TKaHEBbIE KYJbTYpHI,
MUKpPOOPTaHU3MBI, HUX XapaKTepUCTUKA. TpaaulMoOHHAas OWOTEXHOJOTUs: XJjeOoredeHue,
MOJTy4YeHUE KUCIOMOJIOUHBIX MPOIYKTOB, BUHOAENUE. Mukpobuonoruueckuii cuate3. O0beKThI
MUKPOOHOJIOTHYECKUX TexHoorui. [Ipon3BoacTBo OeKa, aMUHOKHUCIIOT U BUTAMHHOB.

Co3naHne  TEXHOJOTMM W MHCTPYMEHTOB  LEJCHANpPABICHHOTO  W3MEHEHUs |
KOHCTPYHPOBAHUS TEHOMOB C LIEJIBIO MTOJIYYEHHS] OPraHU3MOB U UX KOMIIOHEHTOB, COAECPKAIINX
HE BCTpEYArolInecs B MPUPoe OMOCUHTETUYECKHUE MY TH.

Kiterounas nHkeHepus. MeTonpl KynbTyphbl KIETOK M TKaHEHM PaCTCHUM M >KMBOTHBIX.
Kpuobanku. ComaTtnueckas ruOpuau3alnus U coMaTHYecKHil smOpuoreHes. lcmonb3oBaHue
TariOWJI0B B CEIEKUMUU pAcTeHUH. [lonyuenue MOHOKIOHANbHbIX anmumen. Fcnonvsoeanue
MOHOK/IOHAbHBIX U NOJIUKIOHAILHBIX anmumen 8 meouyute. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexoHCcTpyKIMS AMIEKIIETOK U KIIOHUPOBAHUE JKMBOTHBIX. METO/I TPAHCIUIAHTAIMU SJIEP KIIETOK.
Texnonoeuu  0300posnenus,  KyIbMUSBUPOBAHUS U  MUKDOKIOHAILHOZO — PASMHOMNCEHUS.
CeNbCKOXO3AUCTNEEHHBIX KYIbIYD.

XpOMOCOMHAsI U TeHHas MHXkeHepus. VICKyCCTBEHHBIN CUHTE3 I'eHa U KOHCTPYUPOBaHHUE
pexomOunantHeiX JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxkeHUs W NMEPCHEKTUBBI
XPOMOCOMHOM W TEHHOM WHXEHEpUU. ODKOJIOTUYECKHE M OTHYECKHE MpOoOJIeMbl TeHHOU
WHXXEHEPUH.

Menununckue 6uorexnonoruu. [loctrenomuas mudposas meauiuna. [1LP-auarnoctuka.
MeTta00IOMHBIN aHAIHN3, TEHOIEHTPUYECKUN aHaTU3 MMPOTEOMa YEJIOBEKa JJIsl OIIEHKH COCTOSHUS
€ro 3710poBbs. Vcronbp30BaHue CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3 D-6nonHxeHepus
JUTsL pa3pabOTKH (PyHIaMEHTAIbHBIX OCHOB MEUIIMHCKUX TEXHOJIOTHM, CO3aHUsI KOMIUIEKCHBIX
TKaHeW COYeTaHWeM TEXHOJOTUI TPEXMEPHOro OMOMPUHTHHTA U ckaddONIUHTa AT pelieHus
3a71a4 NEPCOHATM3UPOBAHHON METUIIHBI.

Coznanue BEKTOPHBIX BAaKIMH C IETbI0 OOecredeHus] KOMOMHMPOBAHHOW 3alllUThI OT
Bo30ynuteneit OPBU, ycTaHoBneHHe MOJEKyJIspHBIX MeXaHU3MOB (yHKunoHupoBaHus PHK-
COJIepIKalIiX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHUs YETTOBEKA U JKUBOTHBIX.

JleMoOHCTpaL UK

Tabmuiet u cxembl:  «lcmonp30BaHWE  MHUKPOOPTaHM3MOB B MPOMBINIIICHHOM
MPOU3BOACTBEY, «KieTouHass nHXeHepus», «[ eHHast HHKEHEPHS».

JlabopaTopnasi pa6ora «l3yueHrne 00bEeKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «llomydeHrne MOJTOYHOKHUCIIBIX TPOTYKTOBY.

IKcekypenst «bUoTexHOIOrH — BayKHENIIasi MPOU3BOIUTEIbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO).

11 KUIIACC

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJTIIHOHHBIX NPeACTABICHNA B O0HOJIOTHHI
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OpomtonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BOZHUKHOBEHUS JapBUHM3Ma. JKu3Hb
Y Hay4Has JiedatenbHocTh Y. JlapBuHa.

JBuxkymue cunbl 3Boarouuu  BuAoB 1o Y. JlapBuHy (BbICOKass HHTEHCUBHOCTH
Pa3MHOXKEHHS OpraHu3MOB, HAcl€ACTBEHHAas HM3MEHYMBOCTh, OOphOa 3a CyIIeCTBOBaHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuaTeTndeckoit Teopuu sBomtonuu (CTD). HelirpanbHas TeopHs 2BOJIIOIIH.
CoBpeMeHHast HBOJIOIMOHHAS OHONOTUs. 3HAUCHHE HBOJIOIHOHHONW TEOpUH B (POPMUPOBAHUH
€CTECTBEHHO-HAyYHON KapTUHBI MUPA.

JleMoOHCTpan U

IToptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriosse, Y.
Hapsuwn, C. C. Yerepuxos, 1. U. llImansraysen, Jx. Xonaeitn, J. K. benses.

Tabmuupl u cxemsl: «Cucrema xuoit npupoabl (mo K. JIuauaer)y, «JlecTHuIa KuBBIX
cymiects (1o Jlamapky)», «Mexanu3m (popMHUPOBAHUS MIPUCTIOCOOTICHUN Y PACTCHHUIA 1 )KUBOTHBIX
(mo Jlamapky)», «KapTa-cxema mapuipyra nyremectBust Y. lapsunay, «Haxoaku Y. Japsunay,
«Dopmbl 60pBOBI 3a cymiecTBoBaHue», «Ilopos! romybeit», «MHoroobpasue KyIbTypHBIX (popm
KamycTb», «[lopoapl AOMalIHUX >KUBOTHBIX», «CxemMa oOpa3oBaHHs HOBBIX BUIOB (mo Y.
HapBuny)», «Cxema COOTHONICHHS ABWXKYIIUX CHJI HBOMIONUNY», «OCHOBHBIE TOJIOKCHUS
CUHTETUYECKON TEOPUU 3BOTIOLIUN.

Tema 2. Mukpo3sBoonus U eé pe3yabTaThl

[lonynauuss kak 3ieMeHTapHass eAauHuna 3BoMOUMU. COBpEMEHHbIE METOAbl OLEHKH
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl omyisiuil. I3MeHnenune reHooH/1a NOMyIIsIliMY KaK
3JIEMEHTAapHOE 3BOJIIOLIMOHHOE SIBJICHHE. 3aKOH TeHeThueckoro paBHoBecus Jx. Xapau, B.
Baitn6epra.

DOnemeHTapHble (QaKTOpPbl (IBIKYIIKME CHUJIbI) HBOJIONHMH. MYyTallMOHHBIM TMpoIiecce.
Komb6unarusHast usMmeHuuBOCTh. peli reHoB — ciryyaiiHble HEHANIPaBICHHbIE U3MEHEHUS YaCTOT
aieneil B nonymsiuuax. D¢pdekt ocHoBatens. Ipgexm 6ymuviniounoeo eopaviwka. CHudxcenue
2eHemuU4ecKo20 pasHooopasus: npudunsl u cieocmeus. llposenenue sghghexma opetigha 2enos 6
oonvwux u maneix nonyiayusx. Murpauuu. M3omsanus  nomynsuuil:  reorpaduyeckas
(mpocTpaHCcTBEHHAas ), Orosoruueckas (penpoIyKTUBHAas).

EcrectBenHblii oTO00p — Hampamstomuil ¢aktop 3Bomonnu. PopMbl ecTeCTBEHHOTO
oTtOopa: JIBWXKYIIUH, CTaOMIM3UPYIOLUH, pa3pbiBatoluil (nu3pyntuBHbIN). [lonoBoit otOop.
BO03HHUKHOBEHHE U 3BOJIOLMS COLMATIBHOTO MTOBEICHUS KUBOTHBIX.

[Tprcnoco0IeHHOCT OpPraHU3MOB KakK pe3ysibTaT MHUKPO3BOJIOLUMU. Bo3HHMKHOBEHUE
npucnocoO1eHnit y opranu3mMoB. ApoMop¢o3sl 1 uanoanantauuu. [Ipumepst npucnocobaeHuil y
OpraHu3MoOB:  MopQojoruyeckue, (U3NOIOTHYECKHEe, OMOXMMUYECKUE, IOBEJACHUYECKUE.
OTHOCUTENTBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepunm u cTpykrypa. BumooOpa3oBaHue kak pe3ylbTaT MHKPOIBOJIIOLMH.
M3onmsuust — xiroueBoil (akrtop BupooOpazoBanus. I[lytm M crmocoObl BHI000pa30BaHMS:
ajutonatpuieckoe  (reorpaduyeckoe), CHUMMATPUUECKoe (IKOJIOTHYECKOE), «MTHOBEHHOE)
(monurutonnM3anus, rudpuau3ays). JuTeabHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

Mexanu3mbl (GOpMUPOBaHUS OMOJIOTUYECKOTO Pa3HOOOpa3Hsl.

Posnp  »BOmMIOIMOHHOM OuoNMOrMM B pa3pabOTKe HAYYHBIX METOA0B COXpaHEHHUs
O6nopa3zHoo6paszusi. MUKpPOIBOMIONUS M KOABOJIOLMS MapasUTOB M HMX XO031€B. MeXaHU3Mbl
dbopMUPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JleMoOHCTpaL UK

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

Tabmump! u cxembl: «MyTarmoHHas UI3MEHYUBOCTEY, «l[lomynsmuonHas CTpyKTypa BHIaY,
«Cxema mposiBlIeHHs 3akoHa Xapau—BaiinOepra», «JIBwxKyliue CHIBI  3BOJIOLHNY,
«IKOJOTHYECKasT HM3OJIAIMS TOMYJSIUiA ceBaHCKo (openn», «[eorpaduueckas H3OIAIUS
JMCTBEHHUIIBI CHOMPCKOM M JIMCTBEHHULIBI JaypcKoi», «llomynsannoHHble BOJIHBI YUCIEHHOCTH
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XUIIHUKOB U XKepTB», «Cxema JIeHCTBUA ecTecTBEHHOro otOopay, «Popmbl OOpbOBI 32
CyILIECTBOBAHHEY, «MHIyCcTpHalIbHbIN MEJIaHU3M», «Kusble HCKOIIaeMBbIE»,
«IlokpoBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOKpacka MKUBOTHBIXY,
«®Puznonoruyeckue agantanun», «IIpucrnoco6ieHHOCTh OpPraHu3MOB U €€ OTHOCUTEIIbHOCTBY,
«Kputepun Bunma», «Bugsl-aBoitHuku», «CTpykTypa BHIa B mnpupone», «CrocoObl
BupooOpa3oBanus», «l'eorpaduueckoe BumooOpazoBaHue TPEX  BUAOB  JIAHABILEH»,
«DKOJIOTHYECKOE BHJI000pa3oBaHue BHUIOB CHHUI, «llomuruionasl pacreHwit», «KamyctHo-
peleuHblid THOpUI.

Ob6opynoBanue: repdapun pacTeHU, KOJUIEKIIMHM HACEKOMBIX, Uydena MTHIl U 3BEper C
IpUMEpaMHu pa3JInYHbIX MPHUCIIOCOOJIEHHM, yydena NTUI ¥ 3Bepel pa3HbIX BHUJOB, repbdapuu
pacTeHuii OJIM3KUX BHJIOB, 00Pa30BaBIINXCS PA3TUIHBIMU CIIOCOOAMHU.

JladopaTopnasi padora «BpIsBIeHHE H3MEHUYNBOCTH y 0COOCH OHOTO BUIA.

JlabopaTtopnass paGora «lIpucrnocobneHus OpraHu3sMoB M HMX OTHOCHUTEJbHAs
1eJ1eCO00Pa3HOCTHY.

JlaGopaTopHnas pa6ora «CpaBHEHHE BHIOB 110 MOP(OIOTUIECKOMY KPHTEPHION.

Tema 3. Makpo3BoIIOLUA U eé pe3yJIbTAThI

MeTtobl u3yueHus: MaKposBoiolMy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
ITepexonnblie GopMbl U GUIIOTEHETUYECKHE PSIJIbI OPIaHU3MOB.

buoreorpaduueckue Metonsl uszydeHus oBomonud. CpaBHenue ¢uopsl u  (payHbI
MaTEepHKOB U OCTpOoBOB. buoreorpapuyeckue obnactu 3emau. BUnbl-3HIEMUKH U PETUKTHIL.

OMOpHOTIOTHYECKUE U CPaBHHUTEIBHO-MOP(]OIOTHYECKHE METOIbI M3YyYCHHS ABOJIOIHH.
I'eHeTnyeckne MEXaHU3MBI 3BOJIOLMU OHTOTE€HE3a U IOSBJICHHS JBOJIIOLMOHHBIX HOBILECTB.
["'oMosiornyHble ¥ aHANIOIMYHbIE OpraHbl. PynuMeHTapHble Opranbl U aTaBU3Mbl. MOJEKYJISIpHO-
reHeTUYecKue, OMOXMMUYECKMEe M  MaTeMaTH4eCKUe METOJbl  M3YyYeHHMs]  HBOJIOLUH.
["omonornunsie reHbl. CoBpeMeHHbIE METO/IbI TIOCTPOEHUSI (PUIIOT€HETHUYECKHX JEPEBLEB.

XPOMOCOMHBIE MyTallU1 U SBOJIIOLMSI TEHOMOB.

OO6mme 3akoHOMEpHOCTH  (TMpaBWiIa) JBOMONUH.  [lpunyun  cmenvl  yHKYU.
HeobOpaTumocTsb 3BoIOLUHN. AanTuBHAas paauanus. HepaBHOMEpPHOCTb TEMIIOB HBOIIOIHH.

JleMoOHCTpaLun

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

Tabmuipl U cxembl: «OUITOTEHETUYECKUN PSJ JIOMIAAN», «APXEONTEPUKCY, «3BEPO3yObIe
aepsl», «Cterouedans», «Punnodgurel», «CeMeHHble ManoOpoTHUKUY, «buoreorpaduyeckue
30HBI 3eminy, «Jpeid koHTuHEHTOB», «PenmukThl», «HavanbHble cTaguu SMOPHOHAIBEHOTO
pa3BUTHS O3BOHOYHBIX JKUBOTHBIX», «[ OMOJIOTHYHBIE Y AHAJIOTUYHBIE OPTraHbl», «PyIUMEHTh,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YEIOBEKa W IIMMIIaH3e», «lJ1aBHbIE HampaBICHUS
3BOTIOLUMNY, «OO0I1I1e 3aKOHOMEPHOCTH HBOJIFOLIHM.

O6opynoBaHue: KOJUIEKIMM, TepOapuu, MYJSKH HCKOMAeMbIX OCTaTKOB OPraHM3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMUYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIponcxosxaeHue U pa3BuTHE )KM3HU HA 3emJie

Hayunble rumotespl MpPOMCXOXKJIEHUS JXKU3HM Ha 3emsie. AOuoreHe3 M NaHCHEPMUS.
JloHaydHbBIE TPEICTABIECHMSI O 3apOXKACHUU JKU3HMU (KpealuMoHM3M). ['mmore3a MOCTOSIHHOTO
CaMO03apOKJICHHUs )KU3HU U €€ onpoBeprkeHne onbitamu @. Penn, JI. Cnamnannann, JI. ITactepa.
[TponcxosxaeHne sKU3HU U aCTPOOUOIIOTHSL.

OcHoBHBbIE ATanbl HeopraHuueckoi sBostonnu. [InanerapHas (reosorudyeckas) 3BOJIOLHUS.
XuMHUEcKasi IBOJIONMS. AOHOT€HHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHX.
Omnpit C. Muinepa u I'. FOpu. OGpa3zoBanue noimmMmepoB u3 MoHoMepoB. KoareparHas runoresa
A. U. Onapuna, runore3a nepBuyHoro OynboHa J[x. XonneiiHa, reHerndeckas rumnoresa I
Ménnepa. Pu6osumsr (T. Yek) u runoresa «vupa PHK» V. I'mnbepra. ®opmupoBanue memOpan
Y BO3HUKHOBEHUE MPOTOKJIETKH.
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HUctopuss 3emnu u Mmeroabl €€ wusydeHusa. Vckomaemble OpraHMYECKME OCTATKH.
['eoxpononoruss u e€ wmeronsl. OtTHOocUTeNnbHAasT ©  aOCONIOTHAsT ~ T'€OXPOHOJIOTHSI.
['eoxpoHoOrMUecKas Kasa: 30Hbl, 3pbl, IEPUObI, FTTOXH.

HavanbHble 3Tanel opranndeckor sBoitouuu. [losiBaeHue M 3BOIOLMS MEPBBIX KIIETOK.
Opomtonuss Merabonu3zMa. BosHukHOBeHHe mepBbIX SKocucTeM. COBpeMEHHbIE MHMKPOOHbBIE
OMOIIEHKM KakK aHajor mnepBbix Ha 3emisie coobmectB. Crpomaronutsl. [IpokapuoTsl u
9YKapuOTBHI.

[Ipoucxoxaenue 3ykapuoT (cUMOMOTreHe3). DBOJIIOIMOHHOE MPOUCXOXKACHUE BHPYCOB.
[TpoucxoxaeHue MHOIOKJIETOYHBIX  OpPraHW3MOB. BO3HHMKHOBEHHE  OCHOBHBIX TPy
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIEC 3Tanbl 3BOJIIOLMU BHICIIUX pacTeHuid. OCHOBHBIE apoMOp(hO3bl PACTCHUH.
Brixon pacrenuit Ha cymny. [losiBieHHE CIIOPOBBIX PaCTEHHI U 3aBOEBAHUE UMU CyIIH. CEMEHHbIE
pacrenus. [IponucxoxaeHne NBETKOBBIX PACTEHHIA.

OcHOBHBIE 3Tallbl 3BOJIOIUH XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Benpckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX THIIOB. IlepBble XOpIOBbIE
KUBOTHbIE. JKH3HBb B BoJe. DBOMIOIUS MO3BOHOYHBIX. [Ipoucxoxaenne aMmpuOuil U penTUIIni.
[TpoucxoxaeHne MIICKONMHUTAINUX H NTUll. [lpuHOun xmodeBoro apomopdosa. OcBoeHue
0eCI03BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xu3nu Ha 3emiie Mo 3paM U MEepUoAaM: apXxeu, MpoTepo30i, Maaeo30il, ME3030H,
KaiiH03011. O0111as XapakTepruCTUKa KJIMMaTa 1 reoJornueckux mpoieccos. [losiBiaenue u pacuser
XapaKTEpHBIX OpPraHU3MOB. YTJieoOpa3oBaHUE: €ro YCJIOBMsSI M BIMSHHE Ha Ta30BbI COCTaB
aTMoCQepBhl.

MaccoBble BBIMUpaHMSI — DKOJIOTMYECKHE KpU3HChl Ipouuioro. IlpuunHbel U ciencrsus
MaccoBbIX BbIMHUpaHHUil. COBpEeMEHHBINH SKOJIOTHUECKUN KpHU3HC, ero ocodeHHocTu. [Ipobrema
coxpaHeHUs OnopazHooOpas3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMIBI KiIaccu(UKaU OpraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoHCTpanuu

[Toptpersr: ®@. Pean, JI. Cnannanuanu, JI. [Tacrep, . . Meunukos, A. Y. Onapun, Jx.
Xonpeiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuipl u cxembl: «Cxema omnbita @. Peany, «Cxema onbita JI. [lactepa mo usyueHuro
camo3apokeHus xu3Hm», «Cxema omnbita C. Muiepa, I'. IOpu», «OTansl HeopraHM4ecKon
sBoIOLIMNY, «['eoxpoHosoruueckas mkana», «HadanpHbple 3Tanbl OpraHUYecKOil 3BOJIOLUN»,
«Cxema 00pa3oBaHUs HYKapHOT MyTEM cuMOnoreHesay, «Cucrema )xuBoi npupos», «CTpoeHne
BUpyca», «ApoMopdo3bl pacTteHuit», «PunnopuTe», «OIHOKIETOYHBIE BOAOPOCIH,
«MHOroKIeTOUHBIE BOAOpOCHN», «Mxu», «llanoporHuku», «l'0J0CEMEHHBIE pacCTCHUS,
«Opranbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTHUSI >KMBOTHOIO MHpPa», «ApoMopdo3bl
KUBOTHBIX», «lIpocteimmey, «Kumeunononoctusie», «llmockue yepu», «HineHuncroHoruey,
«Pw10BIY», «3eMHOBOAHBIEY, «lIpecmbikatomuecs», «lItutby, «Mnekonurarommuey, «Pa3Butue
J)KU3HA B apXeuCKoul 3pe», «Pa3BuTue XU3HU B IPOTEPO3OMCKOU 3pey», «Pa3BUTHE KU3HU B
MaJIe030MCKOM Apey, «Pa3BUTHE KU3HHA B ME3030MCKON 3pe», «Pa3BUTHE )KU3HU B KAHHO30MCKON
ape», «COBpEMEHHAs CUCTEMA OPTaHUYECKOTO MUPa.

OOGopynoBanue: TepOapuMl pacTeHUW pPa3TUYHBIX OTEIOB, KOJJIEKIIMH HAaCEKOMBIX,
BIIQXKHBIE Mpenaparbl >KMBOTHBIX, PAaKOBHUHBI MOJUIIOCKOB, KOJUJIEKIIMM HWIJIOKOXKUX, CKEJEThI
MO3BOHOYHBIX JKMBOTHBIX, 4Yydeja MNTHUIl U 3BEpel, KOJUIEKIMH OKaMEHEJIOCTEH, IMOJIe3HBIX
MCKOIIAEMBIX, MYJISIKH OPIraHUYECKUX OCTATKOB OPraHU3MOB.

BupryanbHaa snaGopatopHasi padora «MonenupoBanue onbiToB Mumiepa—tOpu mo
U3Yy4EHHIO a0MOT€HHOT0 CHHTE3a OPraHUYECKUX COeIMHEHUI B TIEPBUYHOM aTMOchepe.

JlaGopatopHass pabora «l3ydyeHHMEe W ONHWCAHME HCKOMAEMbIX OCTaTKOB JAPEBHUX
OpPraHU3MOB.
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IIpakTnyeckas padora «3yueHne 0coOEHHOCTEH CTPOCHUS pAaCTEHUH pa3HBIX OTJEIIOBY.
IIpakTuyeckasi padora «l3yueHne ocoOOEHHOCTEH CTPOSHHUS MO3BOHOYHBIX KUBOTHBIX ).
Tema S. IIpoucxo:kaeHue 4yeJJ0BeKa — AHTPONOreHe3

Pa3paensl u 3anaun aHTponosoruu. MeToasl aHTPOIIOIOTUH.

CraHOBJIEHHE TIPEACTABICHUI O MPOMCXOKICHUM YEJIOBEKa. PelMruo3Hble BO33pEHUS.
CoBpeMEHHbIE HaY4YHbIE TEOPUH.

CxoncrtBo  yenoBeka ¢ KUBOTHBIMHU. (CHCTEMaTHMUECKOE IIOJIOKEHHE  YEJIOBEKa.
CBuzerenbcTBa CXOJACTBA YEJNOBEKAa C JKMBOTHBIMH: CPaBHHUTEIbHO-MOp(]oiIoruueckue,
sMOpuonornyeckue, (HU3NOIOro-OMOXUMHUYECKHE, TOoBeAeHYeckre. OTIWYHS YeloBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE U KOMIUIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE IOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHOM CUCTEMBI.

JIBukyniue cuiibl ((akTophl) aHTPOIIOTeHEe3a: Ouoornyeckue, conranbabie. COOTHOLICHHE
OMOJIOTUYECKHUX M COLMAIBHBIX (PAKTOPOB B AaHTPOIIOTCHE3E.

OcHoBHBIE CTa U aHTpOIIOTeHe3a. PanHue yenoBekooOpa3Hbie 00€3bsHBI (IPOKOHCYIbI) U
paHHHE MOHTHIBI — OOIIHME MPEIKH YEIOBEKOOOpPA3HBIX 00€3bsH U JIIO/IEH. ABCTPAJIONUTEKH —
JBYHOTHE Npeaku Jiroae. UenoBek ymenbli, NepBble U3rOTOBICHUS Oopyauil Tpyaa. Yemnosek
IPSIMOXOJISAIIMI 1 TIEPBBIN BBIXOJ JIto/el 3a mpenensl Adpuku. UenoBek reiaenbOeprekuit —
o0mIMii mpeoK HeaHJePTaIbCKOTO YeIOBEKa U YelIoBeKa pa3yMHOro. YenoBek HeaH epTaibCKuit
KAaK BHJI JIOJEH XOJOJHOTO KiIMMara. YemoBeK pa3yMHBIM COBPEMEHHOIO THUIIA, JEHHCOBCKUMI
YeJI0BEeK, OCBOCHUE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneorenernka u maaieoreHOMHKA.

OBOJIIOLMS COBPEMEHHOI'O ueioBeKa. EcTecTBeHHbBI OTOOp B MONYJSALUSAX 4YeJIOBEKa.
Myranuonsslii porecc U noaumopdusm. [lomynsiuoHHbIe BOIHBI, Ipeii() reHoB, MUTpaLUs U
«a¢ ekt ocHOBATENS» B MOMYISIIHUAX COBPEMEHHOTO YEIOBEKa.

Yenoseueckue pacel. [lonstue o pace. bonbiime pacel: eBporeonanas (eBpasuiickas),
aBCTpaJIO-HErpOUIHAsL (9KBATOpHUAJIbHAS), MOHTOJIOMHAs (a3MATCKO-aMepuKaHcKas). Bpems u
IyTH paccelieHus 4YeJloBeKa Mo IulaHere. EauHCTBO  yenoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh pacu3Ma. [IpucnocobieHHOCTh YelloBeKa K pa3HbIM YCIIOBUSAM OKpY Karolen
cpeabl. BausiHue reorpaduueckoil cpeabl U apeiida reHoB Ha MOPQOJIOTHIO U (PU3HOJIOTHIO
YeJI0BeKa.

MexaucuuIuimHapaele  MeToJbl B (pu3nueckoi  (OMOJIOrMUYEcKOW) aHTPOIOJIOTHH.
OBOJIOIMOHHAS ~ AHTPOIIOJIOTMST M [aJICOAHTPOIIOJIOTHUS.  YEJIOBEYECKUX  MOIYJISIIMM.
bruocounansHple  HCCIEAOBaHMA  NPUPOABI  4YenoBeKa.  FccnemoBaHume — KO3BOJIIOLUU
OMOJOrNYECKOr0 U COLMAIBHOIO B YETIOBEKE.

JleMoHCTpanun

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

Tabmuubl u  cxembl: «MeToabl aHTPOMONOTUN», «[ OJIOBHOH MO3r  YeIOBEKay,
«YenoBexkooOpa3Hble 00€3bsiHBDY, «CKeleT 4elloBeKa M CKeNeT IIUMIIaH3e», «PyauMeHThl u
aTaBU3MbI», «JIBIKyIIME CHJIBI aHTPOIOreHe3a», «OBOJIOLMOHHOE JPEBO UEIOBEKay,
«ABcTpanonurex», «4enoBek ymenbiit», «HenoBek NpIMOXOIAIMINN», «J{eHUCOBCKUI YeI0BEK»
«Heanpepranbupl», «KpomanboHpD, «lIpenkn denoBekay», «OTambl 3BOJIOLUU YEIOBEKaY,
«Pace1 uenoBekay.

ObopynoBaHue: MyJIsKH OKaMEHEJIOCTEeH, PEeIMETOB MaTepHallbHOW KyJIbTYphl MIPEIKOB
4eJoBeKa, penpoaykiuu (hotorpadun) KapTHH ¢ MUGOIOTHISCKUMU U OUOICHCKUMH CIOKETaMU
INPOMCXOXKAEHUsT YenoBeka, (oTorpadmu HAXOJOK HMCKOMNAEMbIX OCTATKOB YEIOBEKa, CKEJET
YeJI0BEeKa, MOJENb Yepera 4YelIOBeKa M 4Yepena IIMMITAH3€, MOJENb KHUCTH 4YelIOBEKa U KHUCTU
HIMMIIaH3€, MOJEIN TOPCA MIPEIKOB YEIOBEKA.

Jlaboparopnasi pabGora «M3yueHne OCOOCHHOCTEW CTPOCHHUSI CKeJleTa 4YeIOBEKa,
CBSI3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnyeckasi padora «/M3yueHue F3KOJOrMYECKUX aJanTaluid YEI0BEKa.
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Tema 6. IK0J10THs1 — HAYKA 0 B3aMMOOTHOLICHUSIX OPraHU3MOB H HAJOPTraHU3MEHHbIX
CHCTEM C OKpY Kawouei cpenoi

3apoxneHue W pasBuUTHE dKosuoruu B Tpydax A. ['ymbGompara, K. @. Pynse, H. A.
CeBepuona, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pazgensl u 3amaun skojoruu. CBs3b
HKOJIOTUHU C IPYTUMU HayKaMH.

Metonasl skonoruu. [loneBbie HaOmOEHNA. DKCIEPUMEHTHI B IKOJIOTUU: MPUPOJIHBIE U
naboparopHble. MoenupoBaHue B 3KOJOTMU. MOHUTOPUHT OKpY KaroIIeW Cpebl: JOKaIbHBIMH,
PETHOHANILHBIN U TJI00AILHBIN.

3HaueHUE SKOJOTMYECKUX 3HAHUM JUIS 4YelOoBEKa. DKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBs3ei uyenoBeuecTBa ¢ MNpupofoid. DopMHUpOBaAHHE 3SKOJOTUYECKOW KYIBTYpbl U
HKOJIOTMUYECKOM IPaMOTHOCTU HACEJICHUS.

JdemMoHcTpauMu

[Toptpetsr: A. I'ym6omabar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmumer u cxembl: «Pasnensl dKoIoruny, «Metoasl dkojaoruny, «Cxema MOHHUTOPHHTA
OKPYKAroIIen Cpebl».

Jladoparopnasi padora «/3yueHrne METO0B SKOJIOTHUYECKUX UCCICTOBAHUNY.

Tema 7. Opranusmsl U cpeaa oOMTAHUS

Okonornyeckne (akTopel M 3aKOHOMEpPHOCTH uX JeiictBua.  Kiaccudukamus
9KOJIOTHYECKUX  (akTopoB: abuoTHueckue, OWOTHYECKHE, aHTpomnoreHHele.  OOmue
3aKOHOMEPHOCTH JIeMCTBUS dKoJormueckux ¢aktopos. [Ipasuno munnmyma (K. [npenrens, 1O.
JInbux). TonepaHTHOCTb. DBPUOHMOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.

AbuoTtnueckue akropel. CBeT Kak dKonorndeckuid paxrtop. JeldcTBre pa3HBIX y4acTKOB
COJTHEYHOTO CHEKTpa Ha OpPraHU3Mbl. DKOJIOTUYECKHE TPYIIbl PACTCHUH M >KUBOTHBIX IO
OTHOIIIEHHUIO K cBeTy. CurHaibHas poib cBeta. doronepuoausm.

Temmneparypa kak skonoruyeckuit gaxtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[ToikunoTepMHbIE U TOMOHOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxxHocTh Kak skosoruueckuil ¢akrop. Ilpucnocobienuss pacteHH K MOAAEP KaHUIO
BogHOro Oananca. Kimaccudukanus pacTteHuid 1Mo OTHOIIEHWI0O K Boje. [IpucmocoOneHus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXXHUMA.

Cpenpl oOuTaHMsI OpPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHAs, INTyOWHHAas
NOJNOYBEHHAs, BHYTpHOpraHU3MeHHas. DU3MKO-XMMHUYECKHE OCOOEHHOCTU cpel OOuTaHUs
opranu3moB. [IpucnocobaeHust OpraHu3MoB K KU3HU B Pa3HBIX CPEIax.

bruonornueckne putmel. BHemHne u BHyTpeHHHE pUTMbl. CyTOYHBIE U TOJIUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHUH JKU3HH.

XKuznennsie Gopmbl opranusmoB. [lonstue o >xu3HeHHoOW ¢opme. KuzHeHHbIE (HOPMBI
pacTeHUi: NepeBbs, KYCTapHUKH, KyCTapHUYKHU, MHOTOJIETHHE TpaBbl, OJHOJIETHHE TPAaBBlI.
Kuznenusle (GOpPMBI KUBOTHBIX: THUAPOOHMOHTHI, T€OOMOHTHI, a’dpOOMOHTHI. (OCOOEHHOCTH
CTpOEHUS M 00pa3a KU3HU.

buotnueckne  Qakropel. Buasl OMOTMYECKMX  B3aMMOJEHCTBHHA:  KOHKYPEHIIMS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomnepamus, MyTyajinu3M, KOMMEHCAIU3M
(KBapTHUPAaHTCTBO, HaxJieOHH4ecTBO). Herpoduueckne  B3auMOAEHCTBHS  (TONHUYECKHE,
dbopuueckue, (adpuyeckue). 3HadyeHHE OWOTHYECKUX B3aWMOJICHCTBUN I CYIECTBOBAHMS
OpPraHu3MoOB B cpejie oouTanus. [IpHHIMT KOHKYPEHTHOTO UCKIIFOUESHHUS.

JleMoOHCTpaL UK

Tabmuupl 1 cxembl: «JKosorndyeckue (Gakropbl», «CBETOBOU CIEKTP», «IKOJOTHUECKUE
TPYIIBI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», «TeMIOKpOBHBIE JKUBOTHBIEY, «XO0JIOJHOKPOBHbBIE
KHUBOTHBIE», «Du3HoNOTHYecKHe aganTaluu XHUBOTHBIX», «Cpenbl OOUTaHUS OpPraHU3MOBY,
«buonoruyeckue putMb», «KusHeHusie Gopmbl pacTeHuit», « KuzHeHHble GOPMBI )KUBOTHBIXY,
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«IKocucTeMa MIMPOKOIUCTBEHHOTO Jieca», «IDKOCHUCTEMa XBOMHOro Jeca», «llenu muranusy,
«XumangecTBoy, «Ilapazutuzmy», «KonkypeHnuus», «CuMonosy», «KommeHcamuzmy.

O6opynoBanue: Tepbdapuu pacTeHH W JKUBOTHBIX, MPHCIIOCOOJICHHBIX K BIUSHUIO
pPa3IMYHBIX  JKOJOTHYECKHX (aKkTOpoB, TepOapuu  CBETONIOOMBBIX, TEHEIIOOMBBIX U
TEHEBBIHOC/IMBBIX PACTEHUH, CBETONIOOHMBBIC, TCHEMIOOWBHIC M TEHEBBIHOCIHBBIC KOMHATHBIC
pacteHus, repObapuu U KOJUIEKIIUU TETJION00MBBIX, 3MMOCTOMKHIX, MOPO30yCTOMUMBBIX PAaCTECHUIH,
gyyena MTUI] W 3Beped, repOdapuu pacTeHUU, OTHOCSIIMXCA K TUrpoduTam, Kcepoduram,
Me30¢uTaM, KOMHATHBIE PACTEHUS IaHHBIX TPYII, KOJUIEKIIMH KUBOTHBIX, OOMTAIOIINX B Pa3HBIX
cpemax, TepOapuM M KOJUICKIMKM pPACTEHWH M JKUBOTHBIX, OONQJAMOIIUX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM M3MEHEHHUSM YCIOBUM >KM3HM, repOapuul U KOJUICKIUU
pacTeHU M KUBOTHBIX PA3IMYHBIX KU3HEHHBIX (OPM, KOJUICKIIMH YKHBOTHBIX, YIaCTBYIOIINX B
Pa3IMYHbIX OMOTUYECKUX B3aUMOICHCTBUSIX.

JlaGopaTopHas pa6oTa «BrIsgBieHHE TPUCTIOCOOICHUN OPTaHU3MOB K BITUSIHHIO CBETaY.

JlabopaTopnasi pa6ora «BbIsBIeHHE NPUCIOCOONECHUN OpPraHU3MOB K BIIHUSHUIO
TEeMIIEpaTypPhI».

Jladoparopnasi padora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
oOUTaHUSY.

Tema 8. Jko/10rusi BUAOB M NOMYJIALHI

DKOJIOTHYECKUE XapaKTePUCTUKK Tonyisiuuu. [lomymsiusa kak Ouosiorudeckas cucrema.
Ponb HeogHOpogHOCTH cpenbl, Qu3ndeckux OapbepoB W OCOOCHHOCTEH OHOJIOTHMH BUIOB B
(GhopMHUPOBAHUH MPOCTPAHCTBEHHOM CTPYKTYpHI oMy sitinii. OCHOBHBIE TTOKA3aTeIIN MOMYJISIINH:
YUCJIIEHHOCTh, IJIOTHOCTh, BO3pacTHas M IOJOBAas CTPYKTYypa, POXKIAAeMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTh, MUTPALIHSL.

DKoJloruyeckasl CTpykTypa nonyaauud. OneHka 4YMCIeHHOCTH nomyisuuu. /[uHamuka
NoNyJsIUU U €€ perynsius. buornueckuil moTreHMan nonyasiuuu. MoienupoBaHue TUHAMUKA
nonynsiuud. Kpussle pocta uucineHHoctu nonyiasuuu. Kpusbele BbDKHMBaHMSA. Perymsmus
YUCJICHHOCTH TMOMYJALMI: poib (AKTOPOB, 3aBUCAIIMX M HE 3aBUCSIIUX OT IUIOTHOCTH.
OKonoruyeckue crpateruu BUoB (I- u K-crparerun).

[TonsiTue 00 »sKonoruueckod Humie Buja. MecrooOutanue. MHoromepHass MoAENb
skosornyeckor HumM Jx.M. Xartunncona. Pazmepsl skosornyeckoi Huu. [loreHunansHas u
peann30oBaHHAs HUIIIH.

Bun kak cucrema nomymsiui. Apeanbl BUAOB. BHIBI M HMX >KM3HEHHBIE CTpaTErwH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU TMOBEJECHUS M MUIPALMA >KMBOTHBIX. buomornueckne WHBa3UU
Yy>KEPOJIHBIX BUIOB.

JleMoHCTpanun

IToptper: Ix. Y. XaTunHCOH.

Tabmuiel 1 cXxeMbl: «DKOJIOTHUECKUE XapaKTePUCTUKU MONysaiuny, «IpoctpancTBenHas
CTPYKTypa monmyiasnun», «Bo3pacTHpie mNHpaMuabl TOMYISIuN», «CKOPOCTh 3aceieHus
MOBEPXHOCTU 3€MJIM Pa3IUYHBIMH opraHuzmamu», «Monenb skonornuecko Humu Jlx. .
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KHBOTHBIX.

Jladoparopnasi padora «[IpucrnocoOiaeHust CEMsSH paCTEHUN K PACCETICHUIOY.

Tema 9. Jxos10rus co001mIECTB. IKOJOrHYeCKHE CHCTEMBbI.

CooOmiectBa opranu3mMoB. buoneHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamMH B
OuoreHo3e.

Oxocucrema kak oTkpeiTasg cucrema (A. JIx. Tencnau). DyHKUMOHANbHBIE OJIOKU
OpPTaHU3MOB B JKOCHUCTEME: MPOAYIEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypOBHHU.
Tpoduyeckue nenu u cetu. A6uornyeckue 00ku 3KocucTeM. [10UBBI U HIIBI B 3KOCHCTEMAX.
KpyroBoport BeliecTB v MOTOK SJHEPTUU B IKOCUCTEME.
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OcHOBHBIE MTOKa3aTeIN 3KOCUCTeMbl. bromacca u mpoayKiusi. DKOJIOTHYeCKUEe MTUPAMUIBI
yrces, 0MoMacchl ¥ SHEPTUU.

Hunamuxa skocucmem. Kamacmpoguueckue nepecmpoiiku. @rykmyayuu. HanpasieHHble
3aKOHOMEpPHbIE CMEHBI COOOLIECTB — CyKleccuu. [lepBHUUHBIE W BTOPUYHBIE CYKIECCUU U HMX
OPUYMHBL.  AHTPOIIOTEHHBIE BO3JCHCTBUS Ha cyKueccud. KimmmakcHoe — cooOIIecTBo.
buopaznoobpa3ue 1 NoJHOTa KPyroBOpoTa BEIIECTB — OCHOBA YCTOHYHMBOCTH COOOIIECTB.

[TpuponHbIE 3KOCUCTEMBL. JKOCUCmEMbl 03Ep U peK. DKOCUCmeMbl Mopeu U OKeaHos.
DKkocucmemvl myHop, 1ecos, cmenei, nyCmbiHb.

AHTpPOIIOTEHHBIE  3KOCUCTEMBI. Arposkocucrema. ArponeHo3. Paznmuuus mexay
AQHTPOIIOT€HHBIMU U IPUPOAHBIMH S3KOCHCTEMAMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['oponckas ¢dopa u dayna.
CuHaHTponu3anusi ropoJckoil ¢ayHbel. buosormueckoe U  XO34HCTBEHHOE 3Ha4yeHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B 3KOCHCTEMAX.
Ponv kackaonoeo sghgpexma u 6u006-30ughuxamopos (kirouesvbix 6u008) 8 HYHKYUOHUPOBAHUU
akocucmem. IlepeHOC PHEPIUU M BELIECTB MEXAY CMEXHBIMH 3KOCHCTEMaMH. YCTONYHMBOCTb
OpPraHW3MOB, TOMYJSIMA W OSKOCHCTEM B YCIOBHAX €CTECTBEHHBIX W aHTPONOTCHHBIX
BO3JIEHCTBUIA.

Mexanusmbl  6030elicmeust  3a2psA3HEHUll  PA3HbIX MUNO8 HA  CYOOP2AHUSMEHHOM,
OpP2AHU3ZMEHHOM, NONYIAYUOHHOM U IKOCUCHEMHOM YPOBHAX, OCHOBbL IKOIOSUUECKO20
HOPMUPOBAHUS AHMPONO2EHH020 6030eucmeusi. MeTo0I0russ MOHUTOPUHIA €CTECTBEHHBIX U
AQHTPOIIOT€HHBIX IKOCHUCTEM.

JleMoOHCTpaL U

[Toptpert: A. Ix. Tencnu.

Tabmuubt u cxemsl: «CTpykTypa OHOILIEHO3a», « DKOCHCTEMA MIMPOKOIMCTBEHHOTO JIECay,
«QxocuctemMa XBOHHOro nueca», «DyHKIMOHAJIbHBIE TPYMIBl OPraHU3MOB B 3SKOCHCTEMEY,
«KpyroBopor BemectB B 9KkocucreMe», «llenmn mmTaHWs (macTOWMIMHASA, ETPUTHAS)Y,
«DKoJOrHuecKas MUpaMua Yucen», « IKoJIoruueckas mupamuia OnomMacceel», «IKOJOrHUecKas
nupamujia sHeprun», «OdpazoBanue Oonotay, «IlepBuunas cykueccus», «BocctanoBienue yeca
nocje noxapay, «9KocucTeMa o3epay, «ArpoueHos», «KpyroBopoT BelecTB U MOTOK SHEPTUU B
arporeHose», «I[Ipumepsr ypOodKOoCHCTEM.

Ob6opynoBanue: repbapuM pacTeHUH, KOJUIEKIMH HACEKOMBIX, yydena INTHUI] U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYIINX PACTCHUN, aKBapUyM KaK MOJIENIb YKOCUCTEMBI.

IIpakTnueckas padora «/3ydyeHue u onvcaHue ypo0oIKOCUCTEMBDY.

Jladoparopnasi pa6ora «/3yuenue pasHOOOpa3usi MEJIIKUX TTOUBCHHBIX YWICHHUCTOHOTHX B
pasHBIX IKOCHCTEMAX .

IKekypeust «IKCKypcHsi B TUIIUYHBIN OuoreoneHo3 (B n1yOpaBy, Oepe3HsK, €lbHUK, Ha
CYXOZOJIbHBIN WM MOWMEHHBIH JIYT, 03€p0, 60J0TO)».

IKCKypeusi «IKCKYpPCHSI B arpOIKOCHCTEMY (Ha TIOJIE WITH B TETUIMYHOE XO3STCTBO)».

Tema 10. Buocdepa — rinodanbHas IKocucTEeMA

buocdepa — obmennanerapras o0ojouka 3eMIH, TJE CYIIECTBYET WJIM CYIIECTBOBaiIa
*u3Hb. Pa3BuTue npeacrasienuii o ouochepe B pyaax 3. 3tocca. Yuenue B. . Bepnanckoro o
6uocepe. Obmactu 6uochepsl u e€ cocras. Kupoe BemecTBo Ouocdeps! U ero PyHKIUU.

3aKOHOMEPHOCTH cyIecTBoBaHUs Onocdepbl. OcobeHHOCTH OHOChephl KakK r100anbHOM
skocucTeMbl. JluHammdeckoe paBHOoBecue B Omocdepe. KpyroBoporel BemectB U
OMOreoXMMHUECKUe UKIIBI (YIaepoa, a3ota). PATMUYHOCTS sBIEHHI B OHochepe.

3oHanbHOCTH OuOCchepsl. [lonarue o Guome. OCHOBHBIE OMOMBI CYIIU: TYH/pa, XBOIHbBIE
jeca, CMELIaHHbIe U HIIMPOKOJIMCTBEHHBIE JIeca, CTENH, CAaBaHHbI, IIYCTBIHH, TPOIIMUECKHUE Jieca,
BBICOKOTOPBS. KituMar, pacTUTENbHBINA U )KUBOTHBIM MUP OMOMOB CYIIIH.
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CrtpykTypa u QyHKIHS KUBBIX CHCTEM, OIIEHKA X PECYPCHOTO OTEHIIMaNa U OnocqepHbIX
G YHKIIHA.

JleMoOHCTpaL U

[TopTpetsi: B. U. Bepnanckuii, 3. 3rocc.

Tabmuubt u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot a3ora B npupone», «KpyroBopot
yriaepojaa B npupoae», «Kpyrosopot kucinoponaa B mpuponae», «KpyroBopot Bojbsl B IPUPOIE»,
«OcHoBHBIE OMOMBI Cymny, «KnmumaTtuaeckue nosica 3emuny, « Tyaapay, «Taiiray, «CMenIanHbIi
necy, «IllupokonucTBeHHbIN Jecy, «Ctenby, «CaBanHay, «llycTbiHay, « Tponudeckuii jiecy.

O6opynoBanue: repOapuu pacTCHUI pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kalouias cpeaa

DKONOTHYEeCKHe KpHU3UChl M WX NpUYUHBL BoszneiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYyIIHOM cpebl. OXpaHa Bo3ayxa. 3arpsi3HeHUE BOJHOM cpeibl. OXpaHa BOJIHbBIX
pecypcoB. Pazpymenue noussl. OxpaHa MoYBEHHBIX pecypcoB. 3MeHeHue kiuMara.

AHTpPOIIOT€HHOE BO3/ICCTBHE HA PACTUTENBHBIN U )KUBOTHBIN MUp. OXpaHa pacTUTEIHHOTO
U SKMBOTHOTO Mwupa. OCHOBHBIE MPUHLHUIBI OXpaHbl mTpupoasl. Kpacueie kuuru. Ocobo
oxpansiemble ipupoubie Tepputopun (OOIIT). Boranuueckue cajapl U 300J0THYECKHE TAPKU.

OCHOBHBIE TPUHIUITBI YCTOMYUBOTO PAa3BUTHS YEJIIOBEUECTBA U MPUPObL. PannonamsHOE
IPUPOIONOIL30BAaHUE M COXpaHEHHE OHOJOrM4ecKoro paszHooOpazus 3emnu. OOmue
3aKOHOMEPHOCTHU TII00ATBHBIX YKOJIOTHYECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa
U €r0 BEpOSITHBIC OCIEACTBHSI.

Pa3Butie METONOB MOHUTOPWMHIA pA3BUTHUS OINACHBIX TEXHOTEHHBIX ITPOLIECCOB.
Cucmemmubie uccredosanusi nepexooa K pecypcocbepezaioujeli U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonocuyeckoe pasnoobpasue u duopecypcvl. Hayuonanvhvie ungopmayuontsie
cucmemol, obecneyugarowue O0OCMyn K UHGOpMAYUU NO COCMOSHUIO OMOENbHLIX BUO08 U
akocucmem. OCHOBbL IKOpeabuIUmMayuu IKOCUCmem U cnoco608 60pbovl ¢ OUONOBPENHCOCHUIMU.
Pexoncmpyxkyus mopckux u HazemMHbIX IKOCUCTHEM.

JleMoOHCTpaL U

Tabmumel u  cxeMbl: «3arpsizHeHue atMmocdepbl», «3arps3HeHre Truapocdeps»,
«3arpsi3HeHne nouBby, «IlapHuKoBEIH A3 PerTy», «Oco00 oXpaHseMble TPUPOTHBIE TEPPUTOPHUI,
«Mojenu yrnpasisieMoro MUpPay.

O6GopynoBanue: ¢potorpadguu oxXpaHsieMbIX PaCTCHHH U KUBOTHBIX KpacHoit kauru Poccuiickoit
®enepanun, KpacHol KHUIM permoHa.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOT'U
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHUS K pe3yslbTaTaM OCBOCHHUS OOYYarOIIUMHUCS
pOTpaMM CPeAHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIPEAMETHBIC U TIPEIMETHBIC.

B cTpyKkType JTUYHOCTHBIX pe3yJlbTaTOB OCBOCHHS MPOTPaMMbl 10 OHMOJIOTMH BbIIEICHBI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAaHWE OOY4YaIOMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJEHTUYHOCTH — TOTOBHOCTHM K CAMOpPa3BUTHIO, CAMOCTOSTEIIBHOCTH U CaMOONPEIEICHUIO,
Hanuyue momueéayuu K OOydeHHIO OWOJIOTHH, yeleHanpaeieHHoe pazeéumue BHYTPEHHUX
yOeXACHUI JTUYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYYAIOMIUXCS PYKOBOJCTBOBATHCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMM  YCTaHOBKaMH, HPHUCYIIUMU  CHUCTEME
Ouojoru4yeckoro  oOpa3oOBaHMsSl, Haauuue NPABOCO3HAHUS ~ DKOJIOTMUECKOH  KYJIbTYpBI,
CHOCOOHOCMU CMABUMb IETH U CTPOUTH KU3HEHHBIE IJIaHBI.

JInuHOCTHBIE PE3yabTaThl OCBOCHUS MPOrpamMMbl 110 OMOJIOTMH JOCTUTAIOTCSA B €IMHCTBE
yueOHOM M BOCIUTATENBHON NEATEIHHOCTH B COOTBETCTBHM C TPAJUIIMOHHBIMH POCCHUHCKUMU
COLIMOKYJIbTYPHBIMH, UICTOPUUECKUMHU U J1yXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMHU, IPUHSATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlECcCaM CaMOIO3HAHUS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, Pa3BUTHsI BHYTPEHHEN MO3UIMH JIMYHOCTH, ATPUOTHU3MA U
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEJIOBEKY TpyJa U CTaplIeMy IOKOJIEHHUIO, B3aUMHOI'O
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HACJIE€QUI0O W  TpaJulusaM
MHOT'OHALIMOHAJIBHOTO Hapoaa Poccuiickoit @eaepannu, Ipupojie U OKPYKarolen cpee.

JIMYHOCTHBIE PE3yabTaThl OCBOSHHS YU€OHOTO mpenMeTa «BbHoiIorusy» ITOMKHBI OTpaXkaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTpEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHEHTAlUil, MO3UTHUBHBIX BHYTPEHHUX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSAM POCCHICKOro  oOIecTBa,
pacivpeHue >KU3HEHHOT'O OIbITa M ONbITA AESITENbHOCTH B IPOILIECCE PEeaTu3allii OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

Cc(OPMHPOBAHHOCTh  TPAXJAHCKOM MO3MLMU  oOyyaromierocs Kak aKTHMBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUIMCKOIr0 OOIIECTBa;

OCO3HaHHME CBOMX KOHCTUTYIIMOHHBIX IpaB M OO0S3aHHOCTEH, YBaKEHUE 3aKOHAa U
IIPABOIOPSJIKA;

TOTOBHOCTh K COBMECTHOI TBOPYECKOH NEATEIBbHOCTH NMPU CO3JaHUU YUEOHBIX MPOEKTOB,
peleHnn y4yeOHbIX U TO3HABATeNIbHbIX 33/1a4, BBHITOJTHEHUH OMOJIOTHYECKUX HKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpENeNATh COOCTBEHHYIO IO3MILHMIO IO OTHOUICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHUE  YYUTBIBaTh B  CBOMX JICHCTBHSX  HEOOXOAMMOCTb  KOHCTPYKTHBHOT'O
B3aMMOJICHCTBUS JIIOJIEH ¢ pa3sHbIMU yO€XKJAECHUSIMH, KYJIbTYPHBIMHU LIEHHOCTSIMU U COLIMATIbHBIM
MI0JIO)KEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINIOJHEHUS Y4eOHBIX,
MIO3HABATEJIbHBIX M HCCIEAOBATEIbCKUX 3aJa4, YBAXKUTEJIBHOIO OTHOLIEHUS K MHEHHIO
OMIOHEHTOB NP 00CYXJAEHUU CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COACPKAHMS;

TOTOBHOCTb K TYMaHUTapHO! U BOJIOHTEPCKOM IEATEIBHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTh POCCUIMCKOM IPaXKIaHCKOM NICHTUYHOCTH, MATPUOTU3MA, YBAKEHHS K
CBOEMY HAapoOJy, YyBCTBa OTBETCTBEHHOCTH mepea PoanHO#, ropaocTu 3a CBOWM Kpail, CBOIO
Ponuny, cBOM SA3BIK U KYJIBTYPY, IPOLIIOE U HACTOSAIIEE MHOTOHALMOHAIBHOIO Hapoaa Poccuu;
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LEHHOCTHOE OTHOLIEHUE K MPUPOJTHOMY HACIEIUIO U MAMITHUKAM MPUPOJIbI, JOCTHKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYJIE;

CIIOCOOHOCTH OIEHUBATH BKJIA]l POCCHMCKUX YUEHBIX B CTAHOBIICHUE U Pa3BUTHE OMOJIOTHH,
MOHMMAHUSA 3HAuYeHUs OWOJOTMM B IO3HAHWU 3aKOHOB NPUPOJBI, B KU3HU YelOBEKa U
COBPEMEHHOT'0 00IIeCTBa;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUICKOr0 HApOa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIC PEIICHHS], OPUCHTUPYSICh HA
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJI/Ia B IOCTPOCHUE YCTOMYHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOUIEHUE K CBOMM POJMUTEISIM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOT'O
MPUHSATHUS LEHHOCTEN CEMEMHOM )KMU3HHU B COOTBETCTBUU C TpaAULMAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYAsi CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHUMaHWE YMOITMOHAILHOT'O BO3ICUCTBUS KUBOUM MPUPO/IBI U €€ IICHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE IPOSIBIAThH
KauecTBa TBOPYECKOM JIMUHOCTH;

5) ¢usuyeckoro BoOCHMTAHHMS, (POPMHPOBAHHUA  KYJIbTYPbI 3J0POBbS H
IMOIUOHAIBLHOIO 0JIArONoJIyYHs:

MOHMMAaHUE U peain3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
cOOJII0/ICHNE TUTUEHUYECKUX TPaBUI U HOPM, COATaHCUPOBAHHBIM PEXHUM 3aHSATUN M OTHbIXA,
perynspHas (Qu3Myeckas aKTHUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY U TICHXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBUJ WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIINX 3/IOPOBBIO M )KU3HU JTIOJICH;

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

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYY, OCO3HAHUE IIEHHOCTH MAacTePCTBa, TPYI0IIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKON M COLMATIbHON HAIIPABIEHHOCTH,
CIOCOOHOCTh UHUITMUPOBATh, INIAHUPOBATH U CAMOCTOSTEIHHO BBIMOJIHATH TAKYIO JESTEILHOCTD;

MHTEpEC K pa3nuyHbiM cepam mpodeccHoHANbHON AESITeNTbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BEIOODP OymyIieit mpodeccnu u peaaTn30BbhIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHbI,

TOTOBHOCTb U CIIOCOOHOCTH K OOpa30BaHHMIO U CaMOOOpPA30BAaHUIO Ha MPOTSHKEHUH BCel
KU3HU,

7) 3K0JIOTMYEeCKOTr0 BOCTINTAHUSA:

9KOJIOTUYECKH 11eJIecCO00pa3HOe OTHOIIEHNE K MPUPOJE KaK UCTOYHUKY JKU3HU Ha 3emIie,
OCHOBE €€ CYILLIECTBOBAHHS;

MOBBIIICHHE YPOBHSI JKOJOTHYECKOW KYJIBTYphI: MPUOOPETCHHE OMBITa TUTAHUPOBAHMS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUMN JIsl OKPYKAIOLIEH Cpeibl;

OCO3HAHUE TJIO0ABHOTO XapaKkTepa YKOJIOTHYECKUX MPOOJIeM U MyTeH MX PEIICHHS;

CIIOCOOHOCTH MCTOJB30BaTh MPUOOPETaEMbIE TPU U3YYEHUU OMOJIOTUW 3HAHUS U YMEHUs
MpU peIIeHWH TPOoOJIeM, CBSI3aHHBIX C PaAllMOHAIBHBIM IPUPOIONOJIb30BAaHUEM (COOII0IEHNE
MpaBuJl MOBEICHUS B MPHUPOJIC, HANPABJICHHBIX HAa COXPAHEHHE PABHOBECHUSI B SKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);
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AKTUBHOE HEINPHUITHE NCUCTBUM, NMPUHOCAIIMX BpEI OKPYKAKOLIEH NPUPOIHOU CpeEXE,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE HKOJIOTMUECKHUE MOCIEIACTBUS MPEITPUHUMAEMbIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIU4ME Pa3BUTOTO HKOJOTMYECKOTO MBIIIIEHUS, SKOJOTMYECKOH KYJIbTYphl, OIBITA
JEATEIbHOCTH  JKOJOTMYECKOM HAIpPaBICHHOCTH, YMEHHMS PYKOBOJICTBOBATbCS WMH B
MIO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLMAIbHOM IPAKTUKE, TOTOBHOCTHM K YYAacTHIO B
IIPAKTUYECKON JEeATEIbHOCTH dKOJIOTHUECKONW HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M  OOIIECTBEHHOW MpPAaKTUKH, OCHOBAHHOTO Ha JAMaliore KYJIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B IIOJIUKYJIBTYPHOM MUDE;

COBEPILECHCTBOBAHUE SA3bIKOBOM M UNTATEIBCKON KYJIbTYpPbI KaK CPEJICTBA B3AUMOJIEHCTBHS
MEXy JIFOJIbMU U [IO3HAHUS MUDA;

MOHMMaHUEe crenupuKu OUOJIOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
palMoOHAIFHOTO HAYYHOTO MBIIIICHHS, CO3JaHUN LEIOCTHOTO MPEICTABICHHUS 00 OKPYKaIOLIeM
MUpEe Kak O €IWHCTBE IMPHUPOAbI, 4YelOBeKa M OOIIeCTBa, B MO3HAHUHM MPUPOIHBIX
3aKOHOMEPHOCTEW U peIIeHUH MTPOOJIEM COXPAHEHUS IIPUPOTHOTO PABHOBECHS,

yOeXAEHHOCTh B 3HAYUMOCTU OWOJIOTMH JAJII COBPEMEHHOW IMBWIIM3AIMU: OOECIIeUeHUs
HOBOT'O YpOBHSI Pa3BUTHS MEIULMHBI, CO3JAHUE NEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MMOMCKA MyTel BBIXOJA U3 TI00aTbHBIX
HKOJIOTMYECKUX NIPOo0OJIeM U oOecreueHus nepexoa K yCTOH4MBOMY Pa3BUTHUIO, PAllMOHATIbHOMY
MCIIOJIb30BAaHUIO IPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aWHTEPECOBAHHOCTh B MOJYYCHUU OMOIOTWYECKUX 3HAHWN B LIEJISIX MOBBIMICHUS OO0
KYJIBTYPbl, €CTECTBEHHO-HAyYHOH TPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIMOHAIbHON
IPaMOTHOCTH 00y4Jarouuxcs, GopMuUpyeMoi Ipu U3y4eHUH OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJOB IO3HAHMS, MCIIONb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh IIOJy4aeMble 3HAHUS JUISl aHaiu3a M OOBSCHEHUS SIBICHUMN
OKpPY’KaIOIIero MHpa M MNPOMCXOJAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh OOOCHOBaHHbBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTMYECKHE 3HAHUS Ui peIICHUS
npo0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAHUE IIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH OCYHIECTBIATH IPOECKTHYIO U
HCCIIEI0BATEIBCKYIO ACSITEIbHOCTh HHAUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENpPEpPhIBHOMY OOpa30BaHUI0 M CaMo00pa3oBaHHIO, K
aKTUBHOMY TIIOJIYYE€HUIO HOBBIX 3HAHMHM 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METAINPEAMETHBIE PE3YJIbTATDHI

MeranpeaqmeTHble pe3ysbTaTbl OCBOEHHUS ydyeOHOro mpeamera «buoJorusy BKIIOUYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHPOBO33PEHHUS OOYYAIOIIMXCS  MEXKIUCHUIUITMHAPHbIE
(MeXnpenMeTHbIE) OOIIeHaAYYHbIE TOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U cnenu(uKy METOA0B MMO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPTHS,
SBJIEHUE, TPOLECC, CUCTEMa, HAay4YHBbIM (akT, MPUHIMIL, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCleloBaHUe, HaOMI0eHNe, U3MEpEeHUe, HKCIEPUMEHT U JIpyTue); YHHBEpCalbHbIe
yueOHble JeicTBUS (TM03HABAaTEIbHbIE, KOMMYHUKATUBHBIE, PETYISTHUBHBIE), 00ECIEUNBaOIINE
¢dopmupoBanre (YHKIMOHAIHLHONM T'PAMOTHOCTH M COLMAIbHON KOMIIETEHIIMU OOy4aroIIuxcs;
CHOCOOHOCTh o0yyaromuxcs UCIOJIb30BaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,
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MHUpPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJlbHble y4eOHBbIE JEHCTBHS B IIO3HABATEIBHOM U
COLMAIbHOM MIPAKTHKE.

B pesynprare wu3ydeHus OWOIIOTMM Ha YPOBHE CPEIHEro OO0mero oOpa3oBaHHs Yy
oOyuaromierocsi Oyayr chopMupoBaHbl MMO3HABATEIbHBIC YHUBEpCAIbHBIC ydeOHBIC NEHCTBHSA,
KOMMYHHKATHBHbIC YHHBEpCaJbHbIE Yy4YeOHbIE IEHCTBUSA, PETYIATHBHBIE YHHUBEPCAJIbHBIE
y4eOHbIC JICHCTBUS, COBMECTHAS ICATEILHOCTD.

MertanpeaMeTHbIe pPe3yJIbTaThl OCBOCHHS MPOTPaMMbl CPEIHEro OO0IIero o0pa3oBaHUs
JIOJDKHBI OTPaXKaTh:

OsJiajieHNe YHUBEPCAJILHBIMH Y4e€OHBIMH MO3HABATEIbHBIMH JICHCTBUSIMH:

1) 6a3oBbIe JOrHYECKHE AeHCTBHS:

CaMOCTOATEIILHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMPOOJIEMY, paccMaTpuBaTh &
BCECTOPOHHE;

HCII0JI30BAaTh IIPpHU OCBOCHUHA 3HAaHUU HpI/IéMBI JJOTUYCCKOT'O MBIIIJICHUA (aHaJII/ISa, CHHTC3a,
CpaBHEeHUs, Kiaccu(UKauu, OOOOIICHUS), PAaCKPBIBATh CMBICIH OHOJOTUYCCKHX TOHITHN
(BBII[CJ'IHTB HX XapaKTCPHBIC IIPU3HAKN, YCTAHABJIMBATL CBA3U C APYTUMU HOH?[TI/IFIMI/I);

ONpeNeNaTh UENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHUH WX JIOCTHUKCHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTHU C ITOCTABJICHHBIMU LCIISAMUA

UCIIOJIb30BaTh OWOJIOTHUECKUE TMOHSITUS JJIs OOBsACHCHHS (AKTOB W SIBICHUH KHBON
HpUPOABL;

CTPOMTH JIOTHUECKUE PACCYXKICHUS (MHIYKTUBHBIC, JICTyKTHBHBIC, 10 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH M MPOTHUBOPEUHUS] B PACCMAaTPUBAEMBIX SIBJICHUAX, (POPMYTUPOBATH BBIBOJBI U
3aKIIOYCHUS;

MMPUMCHATE CXCMHO-MOJCIIbHBIC CPEACTBA I MPCACTABICHHUA CYHICCTBCHHBIX CBsI3El U
OTHOILIECHUIA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKE MPOTUBOPEYHMU Pa3HOrO Poja,
BBISAIBJICHHBIX B pa3JIMYHBIX I/IH(i)OpMaIII/IOHHI)IX HCTOYHHUKAX,

pa3pabaThiBaTh IUIAH PEIICHUsS MPOOJIEMBI ¢ YIETOM aHaIM3a UMEIOIIUXCS MaTePUATBHBIX
Y HEMAaTEPHUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCSTEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB IIEIISIM,
OLCHUBATb PUCKHU HOCHCI[CTBHI;'I JCATCIIbHOCTH,

KOOPJIMHUPOBATh W BBINOJHATh PabOTy B YCJIOBUSAX PEaTbHOrO, BHPTYAJIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATMBHOE MBINUICHUE MPH PEIICHUH )KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE IeHCTBUS:

BJIQJICTh HaBBIKAMHU YUEOHO-HCCIICIOBATEICKONH U MPOEKTHOM JEATEIIbHOCTH, HaBBIKAMU
pasperieHus mpobiieM, CroCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSATEILHOMY MOMCKY METOIOB
peleHHs MPAKTHYECKHX 3a/1a4, TPUMEHEHHIO Pa3IMYHbIX METOIOB TTO3HAHUS;

HCIIOJIB30BAaTh Pa3jJIWYHBIC BUIAbI ACATCIBHOCTH I10 IMOJYYCHHIO HOBOT'O 3HAHUA, €ro
UHTEPIPETAINU, NPEOOPA30BAHUIO U NMPUMEHEHHIO B YYEOHBIX CHUTYAIMsIX, B TOM YHCIE MpPU
CO3JaHun y‘Ie6HI)IX " COUAJIBHBIX ITPOCKTOB,

(GbopMHpOBaTh HAYUHBINM THIT MBIIUICHHS, BJIAJCTh HAYUHOU TEPMHHOJIOTHUCH, KITFOYSBBIMH
IHOHATHUAMU U METOJaMH,

CTaBUTh M (OPMYJIMPOBATH COOCTBEHHBIC 3aJaud B OOpa30BaTEIbHOW NEATCIBHOCTH U
KN3HCHHBIX CUTYyallUAX,

BBISIBIIATh TIPUYMHHO-CIICACTBEHHBIC CBSI3W M aKTyaJlM3UpPOBATh 3ajauy, BBIJBUTATh
THUIIOTE3Y eé pEeIICHUA, HAXOJAUTh apryMEHTHI AJId JOKA3aTCJIbCTBA CBOUX YTBep)K)IeHHﬁ, 3a1aBaThb
napamMeTpbl U KPUTEPUU PEIICHUS;

AHAJIU3UPOBATH IMMOJIYYCHHBIC B XOJ€ PCHICHUSA 3aJa4 pE3YIbTaThbl, KDUTUUCCKU OLICHUBATH
UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MECHCHUE B HOBBIX YCIIOBUSX;

JIaBaTh OIICHKY HOBBIM CHTYAIlHsIM, OLIEHHUBATh IPUOOPETEHHBIN OIBIT;
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OCYIIECTBIISITh IEJICHANIPABICHHBIN MMOUCK MEPEHOCa CPEACTB M CIIOCOOOB JIEHCTBUS B
npodeccCuoHaNBbHYIO Cpeny;

YMETh TEPEHOCHTh 3HAHWS B  I[IO3HABATEJBHYI0O H  MPAKTUYECKYH0  Oo0yacTu
KU3HEJESATENIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTAaTh HOBBIC WUJEH, IpEAjiaraTb OPUTHHAIIbHBIE MOJXOAbl U pEUICHHs, CTaBUTh
poOJIEeMBI U 33/1a4H, JOMYCKAIOIINE AIbT€PHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATLCS B PA3NUYHBIX MCTOYHHKAX HH(OpManuu (TEKCTe yd4eOHOro mocolus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApsSX W CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax pgaHHBIX, B VHTepHeTe), aHAIM3UPOBATh WHMOPMALMIO PA3IMYHBIX BHIOB H (OpM
MPEJICTaBICHUSI, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUYHBOCTD;

GbopMyIUpOBaTh 3ampoChl W TPHUMEHATh Pa3jMYHBIE METOABI TPHU IOWCKE W O0TOOpe
Ounonoruueckoi nHGOpMaIuu, HEOOXOAUMOM /7S BBIIIOJIHEHUS YUEOHbBIX 3a/1a4;

pPHOOpPETaTh OMBIT HCIOJB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3IUNYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITCIIbHO BBIOMPATH ONTHUMAIBHYIO (OPMY TPEACTABICHUS OMOJOTHYCCKOU
uH(popMalnu (cxemsl, TpaduKH, JUarpaMmbl, TAOIHUIIbI, PUCYHKH U IPYTOe);

UCIIOJIb30BaTh HAYYHBIN S3BIK B KAadeCcTBE CpEACTBA NpH paboTe C OMOJOTHYECKOU
uH(popMalvel: MPUMEHITh XUMUYECKUe, PU3NYECKUe U MaTeMaTH4YeCKHe 3HAKU U CHMBOJIBI,
dbopMyiel, abOpeBUaTypy, HOMCHKIATYpPY, HCIIONB30BaTh M IMPEOOPa30BBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATJISTHOCTH;

BJIQJICTh HABBIKAMHU pACMO3HABAHWS W 3alIUTHl HHpOpPMAUH, HWHOOPMAIMOHHOU
0€30MacHOCTH JTUYHOCTH.

OBjaieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSAMM:

1) oOuenmue:

OCYIIECTBIISITh KOMMYHHUKAIIUA BO BCeX c(pepax *KU3HHM, aKTUBHO y4aCTBOBATh B JHAJIOTE
WIH JUCKYCCUU TIO CYIIECTBY OOCYXIaeMoil TeMbl (YMEHHUE 3aJaBaTh BOMPOCHI, BHICKA3bIBAThH
CY)KJIGHUSI OTHOCHTEIIbHO BBITMIOJHEHUSI TIpeajaraéMon 3ajad, YYUThIBaTh WHTEPEChl U
COTJIACOBAHHOCTH MO3UIIUHI APYTUX YIaCTHUKOB JHANIOTA WIIH JUCKYCCUN);

pacrio3HaBaTh HeEBepOaJbHBIC CpeACTBa OOIIEHUS, MMOHWMATh 3HAYEHHE COIUATBHBIX
3HAKOB, MPENOCHUIOK BOSHUKHOBEHUS KOH(PIUKTHBIX CUTYyallUl, YMETh CMTr4aTh KOH(QIUKTHI U
BECTHU TMEPETOBOPHI;

BJIQJIETh Pa3NUYHBIMU CIOCOOAMU OOINEHUS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JIPYTUX JIIOJACH, MPOSBIATh YBAKUTEILHOE OTHOIIEHHUE K COOECETHUKY U B KOPPEKTHOU dopme
bopMyITUpOBaTH CBOM BO3PAXKECHHUS;

pPa3BEPHYTO W JIOTMYHO H3JaraTh CBOIO TOUYKY 3PEHHUS C HCIIOIh30BAaHHUEM SI3BIKOBBIX
CPEJICTB.

2) cCOBMeCTHAasl IeATeJbHOCTh:

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

BBIOMPATh TEMATHKy M METOJBl COBMECTHBIX JEHCTBHM C Y4ETOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KJ0T0 4JIeHA KOJIEKTUBA;

MPUHUMATh 1€ COBMECTHOM JESTEIIPHOCTH, OPTaHW30BBIBATH M KOOPIWHUPOBATH
JIEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIIATH IUIAH IEUCTBUN, PACTIPEAEIISATE POJIU C YYETOM MHEHUM
YY9aCTHHKOB, 00CYX/IaTh pe3yabTaThl COBMECTHOU PaOOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIaJa U KaXJIOT0 YJaCTHHKA KOMaHIbl B OOIIUN pe3yibTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;
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npejaiarath HOBBIC MPOEKTHI, OLICHUBATh WJIEU C TO3WIMH HOBH3HBI, OPUTHHAIBHOCTH,
HPaKTHYECKOI 3HAUNMOCTH;

OCYILICCTBIISATh TIO3UTHBHOE CTPATETMUECKOE TIOBEJACHHE B PA3IMYHBIX CHUTYalUsX,
HPOSIBIISITH TBOPYECTBO U BOOOpakeHHE, OBITh MHUIIMATHBHBIM.

OBJajieHNe YHHBEPCAILHBIMHU PEryIsiTHBHBIMH 1efiCTBUSIMU:

1) camoopranu3amusi:

UCIIOJIb30BAaTh OHMOJIOTMYECKUE 3HAHWS JJIsl BBIABICHUS NTPOOJIEM W WX peEIICHHS B
KHM3HEHHBIX M Y4EOHBIX CHTYaIHSIX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHHI 1IEJIEBbIC U CMBICIIOBBIC YCTAHOBKH B CBOMX
JEUCTBUAX M IMOCTYIKAaX IO OTHOIICHHWIO K JKMBOH NPHPOAE, CBOEMY 3/0POBBIO U 3I0POBBIO
OKPYKAIOIIHX;

CaMOCTOSATENIFHO OCYIIECTBISTh MO3HABATEIbHYIO AEATENHLHOCTh, BBIABISTH MPOOIEMBI,
CTaBUTh W (OPMYJIHMPOBAaTH COOCTBEHHBIC 337a4ll B 00pa30BATENbHON JEATEIBHOCTH H
KM3HEHHBIX CUTYaIIHsX;

CaMOCTOSITENIFHO COCTABJIATH IUIAH PEIICHUS MPOOIEeMbI ¢ YIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M TPEANIOYTEHHIA;

JIaBaTh OIICHKY HOBBIM CHTYaIUsIM;

PaCHIMPATH paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTMYHBIX IPEANOYTECHHIA;

JIeNlaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHE;

OLICHUBATH MPUOOPETEHHBIN OMBIT;

CIOCOOCTBOBATH (HOPMUPOBAHHIO M TIPOSIBICHUIO IIMPOKOH SPYIUIIMH B PA3HBIX 00JIACTIAX
3HAHMH, TOCTOSHHO MOBBIILIATH CBOH 00pa30BaTEIbHbIN U KYJIBTYPHBIA YPOBCHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, BHOCHTh KOPPEKTHBBI B JESTECIBHOCTH, OLICHHBATH
COOTBETCTBHUE PE3YJIbTATOB LIETISIM;

BJIaZICTh HABBIKAMH TIO3HABATENbHON pe(IEKCHN KaK OCO3HAHUSI COBEpIIAEMbIX JEHCTBUIA
Y MBICIMTENBHBIX MPOIECCOB, UX PE3YJILTATOB M OCHOBAHUH, HCIIOIB30BaTh MPUEMBI pediekcuu
JUTSL OLIEHKH CHTYaIllH, BHIOOpA BEPHOTO PELICHUS;

YMETh OIIEHUBATh PUCKH U CBOCBPEMEHHO MPHUHUMATH PEIICHHS TI0 UX CHIKEHHIO;

NPUHUMATh MOTHBBI M apT'YMEHTBI IPYTUX TIPU aHATU3E PE3YNIbTaTOB S TEIbHOCTH;

3) npuHsATHE Ceds1 U IPYruX:

NpUHUMATh ce0sl, MOHUMast CBOU HEJOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI M aPT'YMEHTBI IPYTUX TIPU aHATU3E PE3YJIbTAaTOB IS TEIbHOCTH;

NpU3HABaTh CBOE MPABO U MPABO JPYTUX Ha OMIMOKH;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MU C TIO3UIIUH JPYTOro YeIOBeKa.

MNPEAMETHBIE PE3YJIbTATDI

[IpenMeTHBIe pe3yabTaThl OCBOEHUS cojepaHus ydueOHoro mpeamera «buomorus» Ha
yrayOoJIEHHOM YPOBHE OPUEHTHPOBAHBI Ha o0ecriedeHre MpoPMIbHOTO 00yIeHHST 00yUJarOmuXCs
Oounonorun. OHU BKJIIOYAIOT: CrielU(pUIecKue Uit OMOJIOTUN HayuHbIe 3HAHUS, YMEHUS U CIIOCOOBI
HeﬁCTBHﬁ 10 OCBOCHUIO, MHTEPIIPETALINN U npeo6pa3OBaHmo 3HaHPII>i, BUIABI ACATCIIBHOCTU 110
MOJTYYEHUIO HOBBIX 3HAHWA M MX MPUMEHEHHUIO B PA3NUYHBIX YUEOHBIX, a TAK)KE B peaTbHBIX
KN3HCHHBIX CUTYyalUAX. Hpe)IMeTHBIe PE3YIBTATHI HIPEACTABJICHBI 11O rogaM U3Yy4YCHUS.

[TpenMeTHBIE pe3ynbTaThl OCBOCHUS YueOHOTO mpenmMeTa «buonorusi» B 10 knacce 1omxKHBI
OTpaKaTh:

c(hOpMUPOBAHHOCTH 3HAHHUI O MECTE M POJIM OMOJIOTUU B CHCTEME €CTeCTBEHHBIX HayK, B
(bOopMHUPOBAHNHY €CTECTBEHHO-HAYUYHOM KapTHHBI MUPA, B TO3HAHUH 3aKOHOB IIPUPOJIBI M PELLICHUHN
mpo0JieM palMOHAIBHOTO MPUPOIOTIOIH30BAHMS, O BKJIA/I€ POCCUNCKUX U 3apyOeKHBIX YUEHBIX B
pa3BUTHE OMOJIOTHH;
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BJIAJICHUE CHCTEMOW OMOJIOTMYECKHUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJArarolue
OMOJIOTHYECKHEe TEPMHUHBI U TIOHATUS (PKU3Hb, KJIETKa, OpraHu3M, MeTaboju3M, TrOMeocTas,
CaMOpETyJISILMSL, CaMOBOCIIPOU3BEEHUE, HACIIEICTBEHHOCTb, H3MEHUMBOCTb, POCT U PAa3BUTHE),
ouosornueckue Teopun (kimerounas teopus 1. IlIBanna, M. Illneiinena, P. Bupxosa,
XpoMocoMHasi Teopusi HaciencrBeHHoctu T. Moprana), yuenus (H. 1. BaBuoBa — o nenrpax
MHOT000pa3usl U MPOUCXOXKIACHUS KYIbTYPHBIX PACTeHMIT), 3aKOHBI (€IMHO00pa3us MOTOMKOB
IIEPBOIO MMOKOJIEHMS], PAaCIIEIJICHUs], YUCTOTHI FaMeT, HE3aBUCUMOro HaciaeaoBanus . Mennens,
TOMOJIOTHUECKUX pSAJOB B HaciencTBeHHOW wusMeHunBoctd H. V. BaBuioa), npuHIUIbI
(KOMIUIEMEHTapHOCTH );

BJIaJICHHE OCHOBHBIMHM METOJaMH HAYYHOT'O MO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTHYECKUX
UCCIICIOBAaHMSX JKUBBIX O0BEKTOB (OMHCaHUe, U3MepeHne, Ha0Iro1eHue, SKCIICPUMEHT);

YMEHHE BBIACIATH CYIIECTBEHHbIE NMPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4Hucie OakTepuid, rpuOOB, pacTeHUil,
JKUBOTHBIX U YEJIOBEKa, CTPOEHUSI OPTaHOB M CUCTEM OPraHOB PACTEHUM, JKUBOTHBIX, YEIOBEKA,
IIPOLIECCOB KU3HEACSITEIbHOCTH, IPOTEKAIOIINX B OpraHU3MaX pacTeHUH, KUBOTHBIX U YEJIOBEKA,
OMOJIOTMYECKHUX MPOIIECCOB: OOMEHA BelecTB (MeTa00JIM3M), MPEeBpaIeHUs YHEPTUH, OPOKEHUS,
aBTOTPO(HOTO U reTepOTPOGHOrO TUIIOB MUTAHUS, POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Mei03a,
ramMeToreHesa, AMOpUOreHesa, MOCTAMOPUOHAIBHOTO pa3BUTHSA, Pa3MHOXKEHHUS,
MHAMBUAYAJIbHOTO pa3BUTHUsI OpraHu3Ma (OHTOreHe3a), B3aMMOJIEWCTBUS T'€HOB, I'eTepO3HcCa,
HCKYCCTBEHHOT'O 0TOOpa;

YMEHUE YCTaHABJIMBATh B3aUMOCBS3M MEX]Y OpPraHOMIAaMM KJIETKH M HX (DYHKIHUSMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHe U X (QYHKIUAMHU, MEXY OpPraHaMu U CUCTEMaMH OPTaHOB Y
pACTCHHIA, >KMBOTHBIX W 4YEJIIOBEKA M WX (QYHKIUSAMH, MEKIYy CHCTEMaMH OPTaHOB M WX
GyHKIUSAMHU, MEXKAY 3TanmaMu OOMEHa BEIIeCTB, dTallaMH KJIETOYHOTO LHKJIA U >KU3HEHHBIX
[UKJIOB OPTraHU3MOB, JTalaMH ASMOPHOHAIBHOTO pPAa3BUTHA, TEHOTUIIOM U  (PEHOTUIIOM,
(deHoTHIOM U (hakTOpaMH Cpebl OOUTAHHUS;

YMEHUE BBISBJIATh OTIUYHUTEIIbHBIC MPU3HAKU KUBBIX CHUCTEM, B TOM YHCJIE PACTEHUH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOUINE apTyMEHTHI, OMOJOTUYECKYI0O TEPMUHOJIOTHIO U
CHUMBOJIMKY JJI JOKa3aTeJIbCTBA POACTBA OPraHU3MOB Pa3HBIX CUCTEMATUUYECKUX TPYIII;

YMEHHE peraTh OMOJOTHYECKHE 3a/Ja4, BBISABIATH IPUUMHHO-CIIEICTBEHHBIE CBSI3U MEXKY
UCCIIETyeMbIMH OHMOJIOTHUYECKUMH TPOLIECCaMU U SIBJICHUSIMH, JeTaTh BBHIBOJBI U MPOTHO3BI Ha
OCHOBaHUU NOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIMIOJIHATh JTAOOpAaTOpHBIE U MpaKTHUecKue paboThl, coOMI0IaTh MpaBuUia MpU
pabote ¢ y4eOHBIM U JIa0OPATOPHBIM 00OPYI0BAHUEM;

YMEHUE BBIIBUTaTh THUIIOTE3bl, MPOBEPATh HUX HSKCHEPUMEHTAIBHBIMH CpEACTBAMHU,
bopMynupys 1elb UCCIeI0BaHus, aHAIM3UPOBATh MMOJIyY€HHbIE PE3YNIbTAThl U JIeNIaTh BBIBOIBI;

YMEHHUE y4acTBOBaTh B yueOHO-HCCIEN0BaTeIbCKOW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MeAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJIbHBIX HAy4YHBIX OOIIECTB, W MYOJWYHO MPEACTABIATH
MOJTy4YEHHBIC PE3YJIbTAThl HA YYCHHUECKUX KOH(PEPEHIIUSX;

YMEHHE OLIEHUBATh ITUUYECKHE aCIeKThl COBPEMEHHBIX HCCIIE0BaHUN B 00J1acTH OMOJIOTUH
U MEIUIMHBI (KJIOHUPOBaHME, MCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBIEHHOE H3MEHEHUE
T€HOMa U CO3/1aHue TPAHCT€HHBIX OPraHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP OyayIei mpodeccuoHaTIbHON AEATEIbHOCTH B
oOnactu OMOJIOTUU, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIBCKOTO XO035HCTBA, MUIIEBOM
MPOMBINIJICHHOCTH, YIITyOJISITh TO3HABATENIbHBIN HHTEPEC, HAIIPABJICHHBIN Ha 0CO3HAHHBIN BHIOOD
COOTBETCTBYIOIEH MpodeccHu U MPOAOIKEHNE OMOJIOTHYECKOT0 00pa30BaHusl B OPraHU3alUgX
cpeaHero npogeCCHOHAIBLHOTO U BBICIIET0 00pa30BaHMUs.

[IpeameTHBIC pe3yabTaThl OCBOEHUS yueOHOTO npeameTa «buonorus» B 11 Knacce 10OKHBI
OTpaXKaTh:

31



c(OPMHPOBAHHOCTb 3HAHHMI O MECTE M POJIK OUOJIOTHUH B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHBl MHpa, B IO3HAHUU 3aKOHOB
OPUPOIBI U PEIICHUH HKOJOTHYECKUX MPOOJIeM YelIOBEYeCTBAa, a TAKXKE B PEIICHUH BOIPOCOB
PaLMOHATIBHOTO IPUPOJIOIIOIB30BaHMSL, U B POPMUPOBAHMH LIEHHOCTHOIO OTHOLIEHHUS K IIPUPO/IE,
00IIeCTBY, YEJOBEKY, O BKJAJE POCCHHCKHX M 3apyOeXHbIX Y4EHBIX-OMOJIOTOB B pa3BUTHE
OHOJIOTHH;

YMEHHUE BIAJIeTh CUCTEMOH OHMOJIOTMYECKHX 3HAHUI, KOTOpas BKIIOYACT ONpPEICIICHUS U
IOHUMaHHME CYLIIHOCTH OCHOBOIIOJAraroIiuX OWOJIOTMYECKUX TEPMHUHOB M TOHATHH (BUZ,
sKocucTema, Ouocdepa), Oumonorumueckue Tteopur (dBomronMoHHAs Tteopus Y. JlapBuHa,
CHUHTeTHYecKasi Teopus sBosouuu), ydeHus (A. H. CeBepuoBa — O MyTsX M HalpaBIEHUSX
spomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (TeHETUYECKOTo paBHOBecus Jxk. Xapau
u B. BaiinGepra, 3aponpimeBoro cxoxacrBa K. M. bopa), npasuna (Muaumyma lO. JInbuxa,
HKOJIOTUYECKOM MUPaMUIbl SHEPTHH ), TUIOTE3bI (Tunore3a «mupa PHK» V. T'mnbepra);

yYMEHHUE BIAJeTh OCHOBHBIMH METOJAaMHU HAy4YHOI'O IIO3HAHHUSA, HCIOJIb3YEeMbIMH B
OMOJIOTUYECKUX HCCIICAOBAHMUIX JKMBBIX OOBEKTOB M JKOCHUCTEM (ONHCaHUE, H3MEpEeHHe,
HaOJr0IeHNe, YKCIIEPUMEHT), CIIOCOOAMHU BBISBICHUS M OLIEHKU aHTPOINOIEHHBIX M3MEHEHHH B
PUPOJIE;

YMEHHUE BBIACIATh CYLIECTBEHHbIE NPU3HAKU: BHJIOB, OMOIE€OLICHO30B, 3KOCUCTEM U
Oouocdepsl, CTaOMIM3UPYIOIIEro, ABIKYIIETO W Pa3pbIBAIONIETO ECTECTBEHHOTO 0TOOpa,
JJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pa30BaHUs, BIUSHUS ABHKYIIUX CHJI SBOJIFOLIUU
Ha TeHO(OH]| MOIYJISAIUHN, TPUCTIOCOOICHHOCTH OPTaHU3MOB K cpele OOWTaHMs, YepeOBaHUsS
HaIlpaBJIEHUH 3BOJIIOLIMH, KPYTOBOPOTA BELIECTB U MIOTOKA SHEPIUU B SKOCUCTEMAX;

YMEHHUE yCTaHABIIMBAThH B3aUMOCBSI3M MEXKIY MTPOIIECCAMHU IBOJIOIUH, IBHKYIIIUMHU CHIIAMHU
AHTPOIIOTEHE3a, KOMIIOHEHTAMH pAa3JIUYHBIX HKOCUCTEM M IPUCHOCOOJIEHUSIMHM K HUM
OpraHU3MOB;

YMEHUE BBISBIIATh OTIUYUTENbHBIE TPU3HAKH )KUBBIX CUCTEM, ITPUCIIOCOOIIEHHOCTh BUIOB
K cpere oOuTaHWs, aOMOTHYECKHX M OMOTHYECKHMX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBS3EH
OpPTraHU3MOB B COOOIECTBAX, AaHTPOIOI'€HHBIX U3MEHEHHH B SKOCHCTEMAX CBOEH MECTHOCTH;

YMEHHUE MCIOJIh30BATh COOTBETCTBYIOIINE apTyMEHTHI, ONOJIOTHIECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JUI JIOKa3aTeIbCTBA POJICTBA OPTraHU3MOB pa3HbIX CHUCTEMAaTHMUYECKUX TPYIIIL,
B3aMMOCBSI3M OPTaHU3MOB W Cpebl OOMTAaHWs, SIUHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHMsI MHOTOOOpa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS MPUPOABI U
YeJI0BEYECTBA;

yYMEHUE pelaTb OMOJIOTHYeCKUe 3a/1a4H, BBISBIATH IPUUNHHO-CIIEACTBEHHBIE CBA3H MEXKITY
UCCIIETYEMBIMH OMOJIOTUYECKUMH TPOIECCAMU W SIBICHUSIMH, JI€IaTh BBIBOJBI M TPOTHO3BI Ha
OCHOBAHMH NOJYYEHHBIX PE3yIbTAaTOB;

YMEHHE BBINOJIHATH JJAOOpaTOpHbIE U MpaKTHUYeCKHe padoThl, cOOMI0IaTh MpaBUiia MPHU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHWE BBIIIBUTaTh THUIOTE3bI, TPOBEPATh HX OKCIEPHUMEHTAIHFHBIMH CPEICTBAMH,
bopmMynupys 1eNb UcCeI0BaHNs, aHATM3UPOBATh MOJYUYECHHBIE PE3Y/IbTaThl U JIENIaTh BHIBOJIBI,

YMEHHE Y4acTBOBaTh B Y4EOHO-MCCIIEOBATEIHCKON paboTe MO OMOJIOTUH, DKOJIOTHH U
MeIUIMHe, MPOBOAUMON Ha 0a3e HIKOJIbHBIX HAyYHBIX OOIIECTB, U MyOJIMYHO IPEICTaBIATh
MOJTy9YCHHBIE PE3YIIhTAThl HA YICHUIECKUX KOH(DEPEHIUIX;

YMEHHUE OIICHMBAaTh THUIOTE3bl W TEOPUH O MPOUCXOXKICHUU JKU3HHU, 4YeloBeKa U
YeJIOBEUECKUX pac, O NMPUYMHAX, MOCIEICTBHSAX W CHOCO0aX MPeIoTBpAIIEHHs TI00aTbHBIX
U3MEHEeHU# B buocdepe;

YMEHHE OCYLIECTBIIATh OCO3HAHHBIN BBIOOp OyAylell mpodeccuoHanbHON AeITEIbHOCTH B
001acTi OUOJIOTHH, KOJIOTUHU, IPHUPOIOTIONB30BaHMS, MEIULIUHBI, OMOTEXHOJIOTUH, ICUXOJIOTHH,
BETEpUHAPUH, CEIICKOTO XO03sMCTBA, MUIIEBOM MPOMBIIIICHHOCTH, YIIyOIATh O3HABATEIbHBIN
MHTEpEeC, HApaBJICHHBIA HA OCO3HAHHBIN BBIOOP COOTBETCTBYIOIIEH MPpOodeccun U MPOI0IHKEHUE
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OMoNIOrnYeckoro 0o0pa3oBaHUS B OPraHMU3ALMUAX CPEAHEr0 MPO(PECCHOHATBHOTO U BBICIIETO
o0OpazoBaHwUs.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC
10 KUIIACC
Ne HanMmeHnoBaHue Tem KoanuecTBo OcHoBHBIE BUABI AeITeILHOCTH
/i y4eOHOro npeamera 4acoB OcHoBHoe conep:kanue o0y4yarommxcs
1 Tema «buoJIOTHSI KAK HAYKA»
1.1 | buonorus xak 1 CoBpemeHHast OMOJIOTHS — KOMILIEKCHAs PackpsiBaTh coaep:kaHre TEpPMUHOB U
KOMIUIEKCHAsl HayKa U Hayka. KpaTkas ucropus pa3Butus MOHATUI: HAYYHOE MUPOBO33pPEHHUE,
KaK 4aCTb COBPEMEHHOI0 ouonorun. buonoruueckue HayKu U Hay4Hasi KapTUHA MUPA, HAYYHBIA METO/,
oOuiecTBa M3y4aeMble UMHU TIPOOIEMBI. TUIIOTE3a, TEOPHS], METOAbI UCCIICIOBAHUS.
@dyH1aMeHTaJIbHbIE, IPUKIIAIHbIE U XapakTepu3oBaTh OUOJIOTHIO KaK
MTOMCKOBBIE HAyYHBIE UCCIIEIOBAHUS B KOMILUIEKCHYIO HayKy, €€ MECTO U pOJib CPEIU
OMOJIOTHH. JPYTUX €CTeCTBEHHBIX HAayK. OeHNBATh
3naueHue Onosnoruu B GOpMHUPOBAHUH BKJIaJl OT€YECTBEHHBIX YUECHBIX B PA3BUTHE
COBPEMEHHOM €CTECTBEHHO-HAYYHOMN ounonorun. OLEHUBATH POIH OMOTOTUYECKHUX
kapTuHbl Mupa. [Ipodeccuu, cBszannbie ¢ OTKPBITUN U UCCIEIOBAHUN B pa3BUTUU HAYKU
Oouonorueil. 3HaueHue OUOJIOTHUH B Y TIPAKTUUYECKOH J1eATENbHOCTH JIIOJICH.
HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA: Hepeqp}cnsrn, npo(beccy[n, CBsI3aHHBIE C
MEJIMITNHE, CEITLCKOM XO3SHCTBE, COBpCMCHHOﬁ OUOJIOTHUEI.
INPOMBIIIICHHOCTH, OXPAaHC IPUPOABIL. [TpuBOIUTE PUMEPBI IPAKTHYECKOTO
JleMOHCTpALMH WCIOJIb30BaHUS JOCTUKEHUI OMOJIOTHH B
Iopmpemsi: Apuctotens, Teodpacr, MEIHIIUHE, CEIILCKOM XO035HMCTBE,
K. Mussei, %.B. JTamapk, 9. apsu, MIPOMBILIIIEHHOCTH U OXPaHe MPUPO/IbI
V. T'apsei, I'. Mennens,
B.1. Bepuanckui, 1.11. I1asnos,
Hroro vacos no reme 1

2

Tema «7KuBble cucTeMbl U MX U3yUEHHE)
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2.1

JKuBrle cucTeMbl U UX
CBOMCTBA

JKuBble CCTEMBI KaK MIPEIMET U3YUCHUS
omomxoruu. CBOMCTBA )KUBBIX CUCTEM:
€JMHCTBO XMMHYECKOI'0 COCTaBa,
JUCKPETHOCTh U I[EIOCTHOCTD, CJIOXKHOCTD U
YIOPSI0OYECHHOCTD CTPYKTYPBI, OTKPBITOCTb,
caMOOpraHu3aIusi, CAMOBOCIIPOHM3BE/ICHUE,
pa3apakuMOCTh, K3MEHYHBOCTH, POCT U
pa3BUTHE.

JdeMoHcTpanumn

Tabauysl u cxemovl: «OCHOBHbBIE IPU3HAKU
KHU3HI», «BHOTIOrHuecKue CuCTeMbI,
«CBolicTBa XKUBOU MaTepum»

PackpsiBaTh conep:kanre TEpPMUHOB U
IOHSITHI: )KUBas CUCTEMa, DJICMCHT,
MOJICUCTEMA, CTPYKTYPA; OTKPBITOCTD,
BBICOKAsl YIIOPSIZIOYEHHOCTb,
YIPaBIIEMOCTh, UEPAPXUYHOCTD.
XapakTepu3oBaTh CTPYKTYPY M CBOMCTBA
JKMBBIX CHUCTEM, OTJIHYMS XUMHUYSCKOIO
cOCTaBa 00OBHEKTOB JKUBOM U HEXKUBOK
MIPUPO/IbI, OO MPUHIIUI KIETOYHOU
OpraHMu3aIMH YKUBBIX CUCTEM.
CpaBHuBaTh OOMEHHBIE IIPOLIECCHI B
HEKHUBOU U KUBOU MPUPOJIE; PACKPHIBATH
CMBICJ peakluii MeTabonu3ma.
OOBACHATh MEXaHNU3MbI CAMOPETYIISITUN
YKUBBIX CUCTEM PA3JIMYHOIO HEPAPXUUECKOTO
YPOBHS

2.2

YPOBHCBaH OopraHu3anusa
JKHUBBIX CUCTEM

YpoBHU OpraHU3alMH KUBBIX CUCTEM:
MOJIEKYJISIPHBIN, KIIETOYHBIN, TKAHEBBIN,
OpraHMW3MEHHBIN, MONYJIALMOHHO-BUIOBOM,
HKOCUCTEMHBIH (0MOreo1eHOTUUECKUIA),
ouocdepusiit. [Iponecchl, MPOUCXOIAIINE B
JKUBBIX cucTeMax. OCHOBHbBIE TPU3HAKHU
KUBOTO. JK13HB Kak (hopMa CyIEeCTBOBAHHUS
Marepuu. Hayku, nzyqaroniue >kuBbie
CHUCTEMBbI Ha Pa3HBIX YPOBHAX OpraHU3aIliu.
N3ydenue xuBbIX cucteM. MeToasbl
ouonoruueckoit Hayku. Habmonenue,
W3MEPEHHE, SKCTIEPUMEHT, CUCTeMAaTH3aIus,
MeTaaHanus. [loHsTHE 0 3aBUCUMOM U
He3aBUCUMOM nepemeHHo. [limannpoBanue
AKCIIEPUMEHTA.

PackpbIBaTh cosepkaHle TEPMUHOB U
MOHATHI: OOMEH BEIECTB U IPEBPAICHHE
SHEPIUuu, CAMOBOCIIPOM3BE/IECHUE,
CaMOPETYJISALNs, PA3BUTHE, KU3Hb, HAYIHBIH
(axT, HayyHbII MeTOJ1, MpoldiiemMa,
TUIIOTE3a, TEOPHs, IPABUIIO, 3aKOH.

[lepeuncnars NpU3HAKH )KUBOTO.
XapakTepru30BaTh OCHOBHBIE YPOBHHU
OpraHM3alMK )KUBBIX CUCTEM U METOJBI
OMOJIOrMYeCcKHUX uccienoBanuii. OnuceBaTh
0COOEHHOCTH, XapaKTEePHBIE JIJIST KAKIOTO
YPOBHS OPTaHU3ALUU KUBOTO.

HaspiBath HayKku, U3ydarolye KUBbIe
CUCTEMBI Ha Pa3HbIX YPOBHSIX OpraHU3aLUH.
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JleMoHCcTpaL U

Tabauysl u cxemuvl. «YPOBHU OpraHU3aLUU
PKUBOU TIPUPOJIb», «CTPOCHUE KUBOTHOU
KJIETKNY, « TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YeJIOBEYECKOI'0 OpraHNu3Ma,
«buoreorenosy», «buochepar,

«MeTobl U3ydEHHUs! JKUBOU IIPUPOIBI».
O0opynoBanme: naboparopHoe
000pyI0BaHKE TSl POBEICHUS

HaOII0IEHUH, U3MEPEHUH, SKCTIEPUMEHTOB.
IIpakTuyeckas padora

«cronb3oBaHue pa3IMYHBIX METOAOB IIpU
W3YYEHUHU KUBBIX CUCTEM).

Toro yacoB o Teme

3

Tema «buosorus KieTkm»

3.1

VcTopust OTKpBITHS U
M3YYEHUS KIIETKU.
Knerounas reopus

Knerka —  CTpYKTYpHO-(pYHKIIMOHAJbHas
€IMHULIA )KUBOTO.

VcTopust OTKPBITHSI KJIETKH.

Pa6otsl P. 'yka, A. JleBenryka. Knerounas
reopus (T. [lIBanH,

M. Illneiinen, P. Bupxos). OcHOBHEBIE

PackpeiBaTh conepxaHie TEPMUHOB U
MOHSITUN: KJIETKA, OPraHEeJUIbl, SYKapUOThI,
IIPOKAPUOTHI, BUPYCHI, LIUTOJIOT S
(k1eTo4Hast OMOJIOTHs ), KIETOUYHAs TEOPHSL.
XapakTepru30BaTh OCHOBHBIE TaIIbI

IIOJIOXKEHUSI COBPEMEHHOM KIIETOUYHON
TEOPHH.

JdeMoHcTpanuu

Ilopmpemui.: P. I'yk, A. JleBeHryk, T.
[[IBann, M. lInelinen, P. Bupxos,

K.M. bap.
OOopynoBaHue: CBETOBOW  MHMKPOCKOI;
MUKpOTpenapaThbl PaCTUTENbHBIX,

JKHUBOTHBIX U 6aKTepI/Ia.HBHBIX KIJIETOK

pa3BUTHS LUTOJIOTUM KaK HAyKH M ee
opopmiieHHEe B KIETOYHYIO OHOJIOTHIO.
[TokaspiBaTh BKJQJ YYEHBIX-OMOJOTOB B
M3ydeHHe KJICTOYHOTO CTPOCHUS
OpPTraHHU3MOB.

Hepe‘—II/ICJ'IHTI) OCHOBHBIC ITOJIOXKCHUA
KJIETOYHOU T€OpUH, OOBSICHSITH €€ POJIb B
(hOopMHUPOBAHNH €CTECTBEHHO-HAYYHOU
KapTUHBI MUpa.
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IIpuBoguTe  JOKa3aTenbCTBA  POJACTBA
OpraHu3MOB C HCII0JIb30BAHUEM
MOJI0KEHUHN KJIETOYHON TEOPUHU

3.2

MeTo b1 MOJIEKYISIPHOU U
KJICTOYHOU OMOJIOTUI

MeTo/1b1 MOJIEKYISIPHOM U KJIETOYHOM
OMOJIOTUU: MUKPOCKOIIHS, XpoMaTorpadus,
351eKTpo(ope3, METO]T MEYEHBIX ATOMOB,
g depeHmanbHoe HeHTpUuyrupoBaHme,
KYJIbTUBUPOBAHHE KIIETOK.

JdeMoHcTpanumn
Tabnuyvr  u  cxemvi:  «CBETOBOM
MHUKPOCKOID, «IIEeKTPOHHBIN

MUKpOCKOM», «lcTtopusi pa3BUTHS
MCTOJOB MUKPOCKOITUN)).
OGopy/noBaHHe: CBETOBOW MUKPOCKOIT;
MUKpPOIpEenapaThl PACTUTEIbHBIX,
JKUBOTHBIX N 6aKT€pI/Ia.TII>HBIX KJICTOK.

PackpeiBath copepkaHue TEPMUHOB U
MIOHATUI: MUKPOCKOIIMPOBAHUE,
IIPUTOTOBJICHUE CPE30B,
mddepeHnranbHOe OKpaTMBaHUE,
xpomarorpadus, 31eKTpodopes, METoA
MEYEHbIX aTOMOB, HEHTPU(]YTUpPOBaHUE,
METOJI KYJIbTYPbI KJIIETOK U TKaHEH, METOJL
pexomOunanTHbix JJHK.
XapakTepu30BaTb OCHOBHbBIE METObI
M3y4YEeHUs KUBOU IIPUPOBL. [ 0OTOBUTH
BPEMEHHBIE

MHUKpOIIpenaparsl, paccMaTpUBaTh UX B
CBETOBOM MUKPOCKOII U JI€JIaTh OIIUCaHUE.

IIpakTuueckas padora «3yuenue
METO/I0B KJIETOUHOW OHOIOTUN
(xpomatorpadusi, anexrpodopes,
muddepeHIanbHOe HeHTpUyrupoBaHue,
[1L[P)» lemoncTpanuu

Juacpammor:

«Pacnipenenenue XUMHYECKUX
AJIIEMEHTOB B HEXKHUBOH  IPUPOIEY,
«Pacnipenenenne XUMHYECKUX
AJIEMEHTOB B JKUBOM IIPUPOIEN.

Tabauyvr u cxemvr: «llepuogmaeckas
TabMUIa  XUMHUYECKHUX  DJIIEMEHTOBY,
«CTpoeHune MOJIEKYJIbl BOJBDY,

«BemiecTBa B coCTaBe OpPraHU3MOBY
Opranuyeckue BelecTBa KJIeTKH.
buonornueckue nonumepsl. benku.
AMHWHOKHUCIIOTHBIN COCTaB OEIIKOB.

OOBACHATH U COONIOAATH TPABUIIA TEXHUKU
MHUKPOCKOTIUPOBAHUS
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CTpyKTYypbl OEIKOBOI MOJIEKYJIBI.
[lepBuyHas cTpyKTypa OenKa, MenTHIHAS
cBs3b. OpraHnyeckue BelecTBa KJIeTKH.

Hroro yacos mo teme

2

4

Tema « XuMHUYeCKasi OPraHU3alMs KIETKI

4.1

XUMHUYECKHUHU COCTaB
KJeTkd. Bona u
MHHEPAIbHBIE BEIECTBA

2

XUMHYECKU COCTaB KJIETKU. Makpo-,
MUKpPO- U yIbTPaMUKpPOdJIeMEHTHI. Bona u
€€ poJib KaK pacTBOPUTEIISI, peareHTa,
y4acTue B CTPYKTYPUPOBAaHUU KJIETKH,
Teroperyaanui. MunepaabHbIe
BEIIIeCTBA KJIETKH, UX OMOJIOTHYecKas

POJIb. Posb KaTHOHOB M aHMOHOB B KJICTKE.

JeMoHcTpaL U

Juacpammor: «Pacnpenenenue
XUMHYECKHX JJEMEHTOB B HEKUBOU
IPUPOLE», «Pacnipenenenue
XUMHUYECKMX JJIEMEHTOB B  KUBOHU
IIPUPOLIEN.

Tabnuyvr u cxemsvl: «llepmonumyeckas
TabMuIa  XUMHUYECKHUX  JJIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOJBDY,

«BemiecTBa B coCcTaBe OpraHU3MOBY
Oprannueckue BEeIecTBa KIETKH.
buonornueckue nonumepsl. benku.
AMUHOKHUCJIOTHBIM COCTaB OCIIKOB.
CTpyKTypBI OEITKOBOM MOJIEKYJIBI.
[TepBuuHas cTpyKTypa Oenka, menTHIHAs
cBs3b. Bropuunas, TpeTnyHas,
YETBEPTUYHASI CTPYKTYPHI.
Henatypanusi. CBoicTBa OEIKOB.
Knaccudukanus 6enkoB.
buonornueckne GpyHKIMN OCIIKOB.

PackpsiBath conepikanre TEPMUHOB U
MOHSTHIA: 3JIEeMEHTHI-OUOTEHBI, TUTIOIb,
BOJIOPOJIHAS CBSI3b, THIPO(UIBHOCTD,
ruipooOHOCTh, TYpProp, MUHEpaIbHbIC
BEIIECTBA, OypepHbIC CHCTEMbI, aHUOHBI,
KAaTHOHBI.

[lepeunciarb 0COOEHHOCTH XUMHUUYECKOTO
cocraBa KJIeTKu. Pa3ianyate makpo-,
MHUKPO- H YIBTPAMHKPOIIIEMEHTHI,
BXOJIAIINE

B COCTaB KUBOTO U UX POJIb B
OpraHusMme.

XapakTepu3oBaTh CTPOEHUE U CBOMCTBA
BOJIbI; OOBSICHATH MPUYNHBI €€ 0COOBIX
CBOMCTB M (DYHKIIMH B KJIETKE.
[Toka3bIBaTh pOJIb KATHOHOB U @HUOHOB B
o0ecreueHnH IpoLECCOB
KU3ZHEIEATeIbHOCTH (OCMOPETYISAIUA,
co371aHue MEMOPAHHOTO MMOTEHIINAIA,
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Oprannueckue BeniecTBa KJIECTKH.
buonornueckue nonumepsl. benku.
AMUHOKHUCIOTHBIM COCTaB OCIIKOB.
CTpyKTYpBI OCIIKOBOM MOJICKYJIBI.
[TepBuuHas CTpyKTypa Oenka, menTHIHas
cBs13b. OpraHnyecKue BenecTBa KISTKH.
buonornyeckue nonumepsl. benku.
AMMHOKHUCIIOTHBIA COCTaB OEJIKOB.
CTpyKTYpBI OCIKOBOM MOJIEKYJIBI.
[lepBuuHas cTpyKTypa O6enka, nenTuaHas
cBs13b. Bropuunas, TpeTuyHas,
YEeTBEPTUYHAS CTPYKTYPBHI.

[enarypanus.

Knaccudukanus 6emkos.
buonornueckue GpyHKIUU OEIKOB.

4.2

Oprannyeckue BenecTna
KJIETKU — OEJIKU

Opranuyeckue BelecTBa KIETKH.
buonornueckue nonumepsl. benku.
AMUHOKHCIOTHBIA COCTaB OENKOB.
CTpyKTyphl OETKOBON MOJIEKYJIbI.
[lepBuuHas cTpykTypa Oenka, nenTHaHas
cBA3b. BropuuHas, TpeTuuHasi,
YETBEPTUYHAS CTPYKTYPBHI.

Henarypanus. CBoiicTBa 6€1IKOB.
Knaccudukanus 6emxos.
buonoruueckue pyHKIUU OENKOB.

Ilpuomnwi.
JdeMoHcTpanuu

Ilopmpem: J1. Ilonunr. Tabauyer u
cxemvl: «CTPOCHHE MOJIEKYIIbI
oenkay, «CTpyKTypbl OEITKOBOMA
MOJICKYJIIBD».

PackprIBaTh conepkaHie TEPMUHOB U
MOHATHUI: MOHOMEPBI, TOJTUMEPHI, OEI0K
(mpoTeuH), NenTu, aMUHOKHCIIOTA,
NEeNTUIHAS CBA3b, MOJIUIENTHI,
JIeHaTypanus, peHaTypaus,
rno0yssipHble U GUOPUILIIPHBIE OENIKH,
MPHUOHBI. XapaKTepH30BaTh OCIKH, UX
CTPYKTYPHYIO OpraHM3aluio U GyHKIUU
(cTpyKTypHas, SJHepreTHIecKasl,
CUTHAJIbHAS, pETyIATOPHAS,
JBUTATENbHAS, 3alUTHAS,
¢depmentatuBHas). Ha3piBaTh
XUMHAYECKHE OCHOBBI ()OPMHUPOBAHUS
CTPYKTYp OEITKOBOW MOJIEKYJIBI.
[IpuBonuTe  mpuMmepbl  QUOPUILIAPHBIX,
rI00YyISIPHBIX OEJIKOB.
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OO6opynoBaHmne: XUMUYECKasi IOCYy1a U
o0opynoBanue. JlaboparopHas padora
«O0bHapyxeHue 0EIKOB C IOMOIIBIO
KAUECTBEHHBIX PEAKLIUN»

BrImomHATE KaueCTBEHHBIC pCakuun Ha
oOHapyKeHHe OETIKOB B KIIETKE,
OOBSICHATH TIOJTy4EHHbIC PE3yJIbTaThI

4.3 | Oprannyeckue BEIeCTBa YrneBonabsl. MoHOCaxapubl, TUCAXAPUIBL, PackpsiBaTh conep:kaHue TEPMUHOB U
KJIETKH — YTJI€BObI OJIMrocaxapubl U nojaucaxapubsl. O0mui MOHSATUI: YTJIEBObI, MOHOCAXAPU/IbI,
IUTaH CTPOEHUS U (PU3UKO-XUMHUECKUE Jcaxapu/ibl, OJIMTOCaXapubl,
CBOMCTBA yriIeBOJ0B. buonornueckue MoJIMCaxapubl, TIOK03a, pudo3a,
(GYHKIIUY YTTIEBOIOB. ne30Kcupu003a, JTaKT03a, MaIbTO3a,
JleMoHCTpaLMH caxapo3a, KpaxmaJ, IJIMKOI'€H, LIeJIII0J103a.
Tabauyst u cxemwvl: «CTpOCHUE MOJIEKYIT Kiaccnduupposars  yrieBozs! 1o
YTIIEBO/IOBY CTPOCHHUIO M  MEPEUYUCHATh  UX
GyHKIUH.
[IpuBOAUTE IPUMEPHI PA3TUYHBIX YIJIEBOJIOB
(MOHOCaxapuI0B, TUCAXaPUJIOB,
OJIMTOCAaXapH10B, NOJIMCAXaPUIOB)
4.4 | Oprannyeckue BeIecTBa Jlunuael. I'uapopunsHo-rHAPOdHOOHBIE PackpeiBaTh copepkaHue TEPMUHOB U
KJIETKU — JIUITHU/IbI cBoiictBa. Knaccudukanus munuaos. MOHSTHH: TUIU/IbI, TPUTIULEPUIBL,
Tpurnunepunsl, hpochonunuabl, BOCKH, dochonunubl, BOCKH, CTEPOU/IHI,
crepoubl. buonornyeckue pyHkuuu JIUTIONIPOTENHBI, TNINKOIUITHIBI.
munuoB. OOmme cBoiictBa Ononornueckux | KnaccuduuupoBats TUnuael 1o
MeMOpaH — TEKy4ecCTh, ClIOCOOHOCThH K CTPOEHHIO; XapaKTepPU30BaTh UX (PYHKIIUH
CaMO3aMBbIKaHHIO, ITOJIYIIPOHUIIAEMOCTb.
JdeMoHcTpanuu
Tabauywl u cxemovl: «CTPOCHUE MOJIEKYIT
B107000791(0):3%
4.5 | HykinenHOBBIE KUCTOTHI. Hyxkneunoseie kucnortsl. JIHK u PHK. PackpeiBath conepkaHue TEPMUHOB U

Crpoenue M QpyHKIUH
JHK,
PHK, AT®

CtpoeHne HyKJICMHOBBIX KUCIIOT.
Hyxneorunst. [IpuHimn
KoMIuieMeHTapHocTH. [IpaBuio Yapradda.
Crpykrypa JIHK — nBoiiHas ciupais.
MecToHaxoxaeHne U OUOJIOTHYeCKre

MOHATHI: 1€30KCUPUOOHYKIEHMHOBAs KHCIOTa
(AHK), pubonyknennonas kucinota (PHK),
HYKJICOTHU, HYKJICO3H]I, a30TUCTHIE
OCHOBaHWUS, aJICHUH, TYaHUH, TUTO3HH,
TUMUH, ypalui, KOMIUIEMEHTapHbIE
ocHoBaHwus, aneHo3uHTpudochar (ATD),
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¢ynaxun JJHK. Buner PHK. ®yaknun PHK
B KJIETKE.

Ctpoenue monexkynsl ATO.
Makpospruueckue cBsizu B MoJiekyie ATO.
buonornueckue ¢pynkiun ATO.
BoccraHoBiieHHBIE IEPEHOCUUKH, UX
(GYHKIIUM B KJIETKE.

JleMoHCcTpaL UK

Ilopmpempui: ]1. Yorcon, ®@. Kpuk, M.
VYunkunc, P. ®pankiaun, ©. Canrep,

C. llpy3unep.

Tabauywr u cxemol.: «HyknenHoBble
KHUCIIOTBI», «CTpoeHne MoneKynbl ATDy.
OO6opynoBaHue: XUMHYECKas TOCY/1a U
obOopynosanue. Jlaboparopuas padora
«MccnenoBanne HyKJIEMHOBBIX KUCIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JINYHbIX

MaKpOdIPruyecKkast CBsizb, CCKBeHUPOBAHUE,
F€HOMHKA, TPAHCKPUIITOMHKA, TPOTEOMHUKA.
XapakTepusoBaTh, OIUCHIBATh U
CXeMaTHU4eCKU U300pakaTh CTPOCHUE
nykieotuna JJHK u nBoiinoi cnupanu JTHK,
cekBenupoBanue JIHK.

OnuceiBaTh npouecc perukanuu JJTHK B
KJIETKE M Ha3bIBaTh €r0 OMOJIOTMYECKOE
3HaueHue. Xapakrepuzonarb pynkuuu JTHK.
Pasznuyars ctpykrypy u pynkuuu PHK.
OrnuceIBaTh MPOIIECC TPAHCKPHUIIIIUH.
CpaBuuBath HykJIenHOBbIe KuciaoThl (JIHK u
PHK).

XapakTepu3oBaTb 0COOEHHOCTU CTPOCHHUS U
¢dbyakuu ATO.

DopMyIHPOBaTh U OOBSICHITH MPUHITHI

KOMILIEMEHTAapHOCTH U npasuiio Yapradoa

4.6 | MeToapbl CTPYKTYypHOM 1 CtpykTypHast OMOIOTHSA: PackpwiBath copepkaHne TEPMHUHOB U
OuoJioruu OnoxuMHUUYecKre U OMo(pU3NIECKIe MOHSTUI: MOJICIMPOBAHNE, KOMITBIOTEPHBIN
HCCICA0BAaHUS COCTaBa U nu3aiiH. [lepeuncnsTe mepcrneKTUBHbBIE
MPOCTPAHCTBEHHOM CTPYKTYPHI HaIlpaBJICHUsI HAYYHBIX HCCIICIOBAHUN B
OMOMOIIEKYIL. CTPYKTYpPHOI OMOJIOTHH, PACKPBIBATH UX
3HAYECHHUE JJII MEIUIIMHBI U CEJIhCKOTO
X035iCcTBa
HToro 4acoB 1o Teme 10
5 Tema «CTpoenne n PyHKIHH KJIETKID
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5.1

Turbl KJIETOK.
IIpokapuornueckas
KJIETKA

THUIBI KJIETOK: 3yKapuOTHYECKasl U
IIPOKAPUOTUYECKASI.
CtpykTypHO(DYHKIIHOHAIbHBIE
00pa3oBaHUS KICTKH.

CTpoeHune MpOKapUOTUYECKOMN KIIETKH.
Knerounas crenka 6akrepuii U apxei.
Oco0eHHOCTH CTPOCHUS TeTepOTpOHON U
aBTOTPO(GHON MPOKAPUOTUIECKUX KIIETOK.
MecTo u poJib IPOKApUOT B OMOIIEHO3aX.

JdeMoHcTpanun

Tabnuywvl u cxemol: «CTpoeHuE
YKapUOTUUYECKOU KIIETKN», «CTpoeHHe
MIPOKAPUOTUYECKON KIIETKI OpraHudecKkue
BEILECTBA KJIETKHU.

buonornueckue nonumepsl. benku.
AMHMHOKHUCIIOTHBIN COCTaB OEIKOB.
CTpyKTYypBbl OETKOBOI MOJIEKYIIBI.
[lepBuuHas cTpykTypa Oenka, menTHuaHas
cBs13b. Bropuunas, TpeTuyHas,
YETBEPTUYHAS CTPYKTYPBI.

Henarypanus. CBoiicTBa 6€1IKOB.
Knaccudukanus 6emxos.

PackpbiBaTh coepkaHie TEPMUHOB U
MOHSATHUI: MPOKAPHOTHYECKAS KIIETKA,
KJIETOYHAsI CTEHKA, MyPEHH,
¢dorocuHTETUYECKIE MEMOPAHBI,
(drarenuH.

Xapakrepus3oBaTb Gopmy

U pa3Mephl IPOKAPUOTHYECKUX KIIETOK;
(yHKIIMY TEHETHYECKOTO armapara
IIPOKApUOT.

OnuceIBaTh nporecc crnopoodpazoBaHus,
OTME€YaTh €ro 3Hau€HUe JJIsi BbLKUBAHUS
OakTepuid TpHU YXYALICHUU YCIOBUU
CYLIECTBOBAHHS.

OnuceIBaTh PAa3MHOKCHHUC ITPOKAPHUOT.
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5.2

Ctpoenue

AYKAPUOTUYECKOMN KIIETKHU.

[ToBepxHOCTHBIN anmapar
KJIETKH

Ctpoenue u GyHKIIMOHUPOBAHKE
AYKAPUOTUYECKOMN KIIETKHU.
[TnazmaTuueckas MeMOpana
(mtazmanemma). CTpykTypa
ia3MaTHueckoi MmemoOpansbl. Tpancnopt
BELIECTB Uepe3 MIa3MATUYECKYIO
MeMOpaHy: maccuBHbIN (nuddy3us,
obnerdyenHast udy3us), aKTUBHBIH
(TepBUYHBINA U BTOPUYHBIN aKTHBHBIN
TPaHCIIOPT).

[TonynpoHUIIaeMOCTh MEMOPaHHI.
Pabora HaTpuii-kanueBoro Hacoca.
OHJOUXTO3: MTUHOLUTO3, PAroIuTo3.
Ox3o1uTo3. Knerounas crenka. CTpykTypa u
(GYHKIIMH KIETOYHON CTEHKH PAaCTeHHIH,
rpuooB.

JleMoHCTpaL U

Tabaune! u cxeMbl: «CTpoeHue
HYKapHOTHUECKOU KIETKH,

PackpbiBaTh conepkaHie TEPMUHOB U
MOHSTHIA: TJIa3MaTHYecKast MeMOpaHa
(mnazmanemma), JKUAKOCTHO-MO3andHast
MOJIeJTb, MEMOpaHHBIE OeTTKH
(nepudepuueckue, HHTETpaIbHbBIC),
TIIMKOKAIUKC, TU(Py3Hsi, 0CMOC, aKTUBHBIN
TPAHCIOPT, YHJIOIHTO3, (HarouTo3,
MUHOIIUTO3, SK301IMTO3, KJIETOYHAs CTEHKA,
TUIa3MO/IECMbI, CHMILIACT.

XapakTepu3oBaTh OCOOCHHOCTH CTPOEHUS U
(GYHKINUU 3YKapUOTUYECKOU KIICTKH;
TPAHCHOPT BEUIECTB Uepe3 IIIa3MaTUIECKYIO
MeMOpaHy: MaCCUBHBIN M aKTUBHBIN
TPAHCIIOPT; paboTy OEIKOB-KaHAJIOB; padOTy
HATPUI-KATMEBOTO HACOCA; CTPYKTYPY H
(GYHKIIMM KJIETOYHON CTEHKH pacTeHUN U
rpuboB

«CtpoeHue KUBOTHOM KileTKn», «CTpoeHue
pactutenbHOo KieTknw». (OOopynoBanHme:
CBETOBOM MHKPOCKON; MMKpONpenapaThl
PaCTUTCIIBHBIX, )KUBOTHBIX KJICTOK.

IIpakTyeckas padora «/3yueHnue cBONCTB
KJIETOYHOU MeMOpaHb» OpraHndyeckue
BELIECTBA KJIETKH.

buonornueckue nonumepsl. benku.
AMUHOKHCIIOTHBIN COCTaB OEIIKOB.
CTpyKTYypbl OETKOBOI1 MOJIEKYJIBI.
[TepBuyHas cTpykTypa O6€Ka, MenTHIHAS
CBA3b. BrOopuuHas, TpeTn4Hasd,
YEeTBEPTUYHASL CTPYKTYPBHI.

Henatypanusi. CBoHcTBa OEIKOB.
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5.3

[MuTonna3zma u ee
OpPTraHOU/IbI

[urommaszma. Lutozons. LluTockener.
JBmxenre uutormiazMbl. OpraHouasl
kieTku. OgHOMEeMOpaHHbIE OPraHOUIBI
KJIETKH: 2HA0IIa3Marnueckas cethb (DI1C),
anmapart ['oJibJKH, TU30COMBI, UX CTPOCHHE
u GyHKIMH. B3auMocBsI3b 0IHOMEMOPAHHBIX
opraHouioB kietku. CTpoeHue
rpanyisipHoro perukynyma. Cunres
pacTBOpUMBIX 0eK0oB. CHHTE3 KICTOYHBIX
MeMOpaH. ['mankuii (arpaHyssipHbIi)
SHIOTUTA3MATHYCCKHIA PETHKYITYM.
CekperopHas ¢yHKIus anmnapata [ onbmpKu.
TpaHcmopT BeriecTB B KiieTke. Bakyonn
pacTUTENbHBIX KIETOK. KieTouHbIH COK.
Typrop.

[ToryaBTOHOMHBIE OPTaHOUBI KIETKU:
MUTOXOHJIPHH, TIacTu Iel. CTpOCHUE U
(GYHKIIMM MUTOXOHAPUN U TIIACTHI.
[TepBudHbIC, BTOPUYHBIC U CIIOKHBIE
MIacTUBI (DOTOCUHTE3UPYIOMIUX DYKAPHOT.
XJIOpOIUIACTBI, XPOMOIUTACTHI, JICHKOTIIIACTHI
BBICIIIUX PACTCHHA.

PackpbiBaTh conep:kanre TEpPMUHOB U
MOHSTHI: UTOIIa3Ma, IIUTO30J1b,
LIUTOCKEJIET, KOMIIAPTMEHTBI, OPTaHOUIbI,
snjomiazmaTudeckas cetsb (OI1C), ammapar
["onbxH, TM30COMBI, BaKy0JIb, PUOOCOMBI,
aBTOJIU3, BE3UKYJISIPHBIN TPAHCIOPT,
MIEPOKCUCOMBI, KIIETOYHBINA COK, Typrop,
MUTOXOHJIPHH, KPUCTBI, TUIACTUIBI,
XPOMOILIACTHI, JIEHKOIUIACTBI, XJIOPOILIACTHI,
CTpOMa, TPaHbl, THJIAKOW/I, JTaMeJlIa.
XapakTepu3oBaTh IIUTOILIA3MY
9YKapUOTHYECKOH KIIETKHU;
KJIACCHU(UITUPOBATH OPTAHOUIBI B
3aBHCHUMOCTH OT OCOOCHHOCTEH UX
cTpoeHus (0JHOMEeMOpaHHBIE,
IByMeMOpaHHbIE, HeMEMOpPaHHBIE);
OMHCHIBATh PYHKITUU KaKOTO

OpraHoM/1a B KJIETKE.

OOBACHATE COOBITHS, CBA3AHHBIC C
BHYTPHUKJICTOUHBIM UIIEBAPEHUEM, ETO
3Ha4eHue NI opranuzma. OTMeuathb
3HAUYE€HHE LIUTOCKEIIETA;

JleMoHCcTpaLun

Topmpemui: K. C. MepexkoBckui, JI.
Maprynuc.

Tabruyuw u cxemul: «Ctpoenue

JYKapUOTHYECKOU KIIETKN»,

«CTpoeHue JKUBOTHOU KIETKN», «CTpoeHHe
PacTUTENBHOU KIETKN», «CTpoeHUe
MUTOXOHJIPUI.

O0opynoBaHme: CBETOBOI MUKPOCKOTI;
MHUKpPOIpEnapaThl PaCTUTEIbHbIX,

XapaKTepU30BaTh €ro 3JIE€MEHThI
(MHKpPOTPYOOUKH, MUKPO(DHUIAMEHTHI,
MIPOMEXYTOUHbIE (PUIIAMEHTBI), UX POJb B
KHU3HEIEATEIBHOCTH KJIETOK U TKaHEH
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KUBOTHBIX KiieTOK. [IpakTHueckasi padora
«I/IsyquI/Ie JABHUXKXCHHUS IIUTOILIa3MBbI B
pacTUTEIbHBIX

5.4 | HememOpannbie HememOpaHHbIe OpraHou/Ibl KIETKU PackpsiBaTh coaep:kaHre TEpPMUHOB U
OpraHOoubl KIETKU Crpoenue u GyHKIUN HEMEMOPaHHBIX MOHATHUI: pubocoma, rmoaucoma,
OpPraHOU0B KJIETKHU. MUKpPOTPYOOUKH, TyOYJINH, KJICTOYHBIN
P1r6ocoMbl. MBIIIEUHEIE KIIETKH. LEHTP (LIEHTPOCOMA), IIEHTPHOJIH,
Muxkpotpy6ouku. KineTouHslii neHTp. LEHTPOChepa, KIyTHKH, PECHUYKH,
CrtpoeHue u ABUKEHUE )KTYTUKOB U GazanbHOE TeIbIIE.
pecHruek. MUKpOTpyOOUKH LIUTOTIIA3MBI.
[{enTpuoJib.
5.5 | Crpoenue u pynkuuun SAnpo. O6omnouka sapa, XpOMaTHH, PackpsiBaTh coaep:kaHre TEpPMUHOB U
a1pa KapuoIlIa3Ma, SAPBIILIKH, UX CTPOCHUE U MOHSTHUM: S]IpO, siAepHas 000JI0uKa,
byHKIMN. SnepHblil OENKOBBII MaTpUKC. s,IEPHBIE MOPBI, HYKJIEOoIa3ma
[IpocTpaHCTBEHHOE PACIIONIOKEHUE (kapuoruia3ma), reHOM, XpOMAaTHH,
XpOMOCOM B MHTEP(]A3HOM sJIpe. yXpPOMAaTHH, F€TEPOXPOMATHH, SJIPBILIKO,
benkn xpomaTuHa — TUCTOHBI. XPOMOCOMBI, IEHTPOMEpPA, KHHETOXO0P,
KIeTOUHbIE BKITFOUEHI. KJIETOYHBIE BKJIIOUEHUS. XapaKTepU30BaTh
KJIETOYHOE $]IpO KaK LIEHTP YIpPaBJICHUS
JdemMoHCcTpanMu .
KHU3HEIESITEIbHOCTBIO KIIETKH;
Tabauyp u cxempl: «1npoy TeHETHYECKHI anmapaT KJIETOK dyKapuoT,
CTpOeHHE U (DYHKITUU XPOMOCOM.
OnuceiBaTh CTPYKTYPHI s1/ipa U UX
B3aMMOCBS3b C OPraHOMIaMH IIUTOILIA3MBI
5.6. | CpaBHuUTeNbHAS CpaBHUTENbHAS XapAKTEPUCTUKA KIIETOK XapakTepHu30BaTh TUIIbI KIIETOK DYKApHOT:

XapaKTEPUCTUKA KIIETOK
JYKapuoT

AYKapHoT (PaCTUTEIILHON, )KUBOTHOM,
rpUOHOIA).

JdeMoHcTpanuu

Tabauywl u cxemovr: «CTpoeHHE
AYKapUOTUUYECKOU KIETKN», «CTpoeHue
’JKHBOTHOM KJICTKI,

pacTuTenbHas, )KUBOTHAs, TpUOHasl.
CpaBHHBaTh MEXy cOO0OH CTpOCHHUE U
KHU3HCACATCIBbHOCTD DYKaAPUOTHYCCKUX
KJIETOK M POJIb IPOKAPHOT B OMOIIEHO3aX

«CTpoeHure pacTUTEIIbHON KIETKW.
O0opynoBaHmne: CBETOBOI MUKPOCKOII;
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MHUKpOIIpenaparbl paCTUTEIIbHbIX,
JKUBOTHBIX KJIeTOK. JlabopaTopHasi padora
«M3yueHne cTpoeHus KIETOK pa3IuyHbIX
OpPraHU3MOBY

WToro uacoB o teme

8

6

Tema «O0MeH BellecTB M NMpeBpPallleHue JHEPTUU B KJIETKe»

6.1

OOMEH BEIIECTB —
MEeTa00JIN3M

3

AcCUMWIISILIUS U TUCCUMMWJIALIUS — JIBE
CTOPOHBI MeTaboJIN3MA.

Turmbr oOMeHa BemecTB: aBTOTPOMHBINH U
rerepoTpodHbIil. YyacTie KUCI0poaa B
0OMEHHBIX TTPOIIECCaX.
DHepreTuyeckoe ooecrneyeHue KIeTKu:
npespainiearne AT B 0OMEeHHBIX
npoueccax. PepMEeHTATUBHBII
XapakTep peakluil KJIETOYHOIO
MeTabonusma. epMeHThl, UX
CTPOEHHE, CBOMCTBA U MEXaHU3M
neiicreus. Kopepmentsl. OTnnuns
(epMEeHTOB OT HEOPraHUYECKUX
KaTaJIn3aTOPOB. benKn-aKTUBATOPHI U
OENKU-UHTUOUTOPBL. 3aBUCHMOCTD
CKOpPOCTH (pepMEHTATUBHBIX PEAKIIMIA
OT pa3JINyYHbIX (PaKTOPOB.

PackpsiBaTh conepkaHue TEPMUHOB U
MOHSTHUI: OOMEH BEILIECTB

(MeTabosm3Mm), accuMmIsIus (aHA00IN3M),
WIN TUTACTUYECKUI 0OMEH, TMCCUMMUIISIINS
(xaTaboaM3M), WM SHEPTETHYECKHH
00MeH, aBTOTPO(]bI, TETEPOTPOPHI,
aHa’poOBbI, adpo0bI, (PEpPMEHTHI, AKTUBHBIH
LEHTp, cyOcTpaTHast CHEM(PUUHOCTD,
KOo(pepMEeHTBI, OEIKH-aKTUBATOPHI U OEIIKHU-
uHruouTopsl. IlepeuncasaTs ocobeHHOCTH
IJIACTUYECKOTO U SHEPTreTHYECKOI0
oOMeHa B KJIETKE; yCTaHABJINBATh
B3aMMOCBSI3b MEX/TY IJIACTUIECKAM U
SHepreTudyeckuM oomMeHom. Paznuyath
TUIIBI 0OMEHA BEUIECTB: aBTOTPO(MHBIN U
reTepoTpoQHBbIi.

JdeMoHcTpanuu

Tabnuywl u cxemol: «DOTOCHHTE3Y,
«DHepreTuyeckuii ooMen», «bnocrunres
Oenkay, «CtpoeHue pepMeHTay,
«XEMOCHHTE3.

OO0opynoBaHme: CBETOBOI MUKPOCKOTI;
000pyI0BaHUE SISl PUTOTOBIICHUS
MOCTOSIHHBIX U BPEMEHHBIX
MuKponpenapatos. Jlaboparopnas padora
«3yyeHne KaTaaIuTH4eCKON aKTUBHOCTH

[TokaspiBaTh pPOJB KHUCIOPOJA B
O0OMEHHBIX Tpolieccax.
CxeMatnuecku u300pakaThb CTPOCHUE
bepmeHnTa.

OTtnuyath pepMEeHTHI

oT HeOpFaHI/I‘—IeCKI/IX KaTaJ'II/ISaTOpOB "
ONPENENATh UX POJIb

B (DYHKITMOHMPOBAHHH JKUBBIX CUCTEM, B
HpOMBIIJ_UIeHHOCTI/I, B MCAUIIUHE, B
IMOBCEAHEBHOM XM3HH dYenoBeka. CTaBUTh
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(dbepMeHTOB (Ha IpuMepe aMHIIa3bl WK
karaznasbl)». JlabopaTopnasi padora
«M3ydyeHune GpepMeHTaTUBHOTO
pacuierIeHus NepoKcuia BoJopoJa B
PACTUTENbHBIX U KUBOTHBIX KIIETKaX»

AKCIIEPUMEHT I10 BBISIBIICHUIO
KaTAJINTUYECKOU aKTUBHOCTH MEPOKCH/IA3HI,
ammIIasbl, OObSICHITH MOJTy4YECHHBIE
pe3yJIbTaThl

6.2 | ABTOTpOdHBII THIT OOMEHA [TepBUYHBIIT CHHTE3 OPraHUYECKHUX BEIIECTB B| PacKkphIBaTh copiepkaHue TEPMHUHOB H
BeriecTB. PoTocHHTE3 KIIETKE. noHsTHiA: poTocuHTe3, (ha3pl GOTOCUHTE3A
®doTocuHTE3. (cBeToBast, TeMHOBAs ), GOTOJIHU3,
Pons xJyopomactoB B mporecce dochopunuposanue, nuka Kanseuna,
dborocunHTe3A. CaeroBas u HAJ1®+ (mepeHocUHK BOIOPOAA).
TEMHOBasI (a3bl. XapaKkTepu30BaTh MIIACTHYECKHI 0OMEH Kak
[TponykTUBHOCTH  (OTOCHHTE3A. 3Tan o01Iero oOMeHa BeIIeCTB; COOBITHS
Bnusinue pasnuuHbix (hakTopoB Ha ¢doTocuHTE3a (peakluy CBETOBON U TEMHOBOI
CKOpPOCTh (POTOCHHTE3A. ¢ba3); poib
3HaueHue POTOCHHTE3A.
6.3 | ABTOTpOdHBII THTT XeMOCHHTE3. PackpsIBaTh conepkaHie TEPMUHOB U
oOMeHa BeIIeCTB. PasHooGpasne MOHATHUI: XEMOCUHTE3.

XeMOCHHTES

OpraHU3MOBXEMOCHUHTETUKOB:
HUTpUUIHMPYIOLITIE OaKTepuH,
Kenezo0aKTepuu, cepobaKkTepuu,
BOJIOPOJIHBIE OaKTepUU. 3HAUCHUE
XEMOCHHTE3A.

JdeMoHcTpanuu

Ilopmpemuwr: C. H. Bunorpaackuii, I'. A.
3aBap3uH.

Tabauywvl u cxemvi: «®OTOCUHTESY,

«XEMOCHUHTE3»

OOBACHUTD CYLTHOCTh XEMOCHHTE3A,
pacKpeIBaTh €ro 3HaYeHHe B buocdepe.
[IpuBOaUTE IPUIMEPHI
XEMOCHHTE3UPYIOIINX OaKkTepuit
(auTpudunupyronye 0akTepu,
Kene300aKTepuu, cepoOaKTepHH,
BOJIOPOJIHbIE OAKTEPUN) U XapaKTepU30BaTh
UX JKU3HEJEATEIBHOCTD.

CocTaBisATh ypaBHEHUS PEaKIAN

JlabopaTopnasi paGora

XCMOCHHTCE3A.
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«CpaBHeHHe mporieccoB poTocuHTe3a U
xemMocuHTe3a» OpraHuyeckue BelecTBa
KJIETKH.

buonornueckue nonumepsl. benku.
AMMHOKHUCIOTHBIA COCTaB OEJIKOB.
CTpyKTypbl OEIIKOBOI MOJIEKYJIBI.
[TepBuuHas cTpykTypa Oeika, menTHaHas
cBs13b. Bropuunas, TpetnyHas,
YEeTBEPTUYHAS CTPYKTYPBHI.
Henatypanus. CBoicTBa OEIKOB.
Knaccudukanus 6emkos.

CpaBHUBAaTh XEMOCHHTE3  C
dboTtocuHTE30M

6.4

DHepreTUYecKuii 0OMeH —
JTUCCUMUIIALINS

AHa’poOHBIC OpraHU3MbL. Bus
oposxenus. [IpoaykTel OpoXKeHUs U UX
UCTIOJIB30BaHUE YEIIOBEKOM. AHaIpPOOHBIE
MUKPOOPTaHU3MBI KaK 0ObEKThI
OMOTEXHOJIOTHH M BO30YIUTEIN OOJIE3HEH.
AspoOHBIE OpraHU3MBL. JTaIlbI
HHEPreTHIEcKOro oOMeHa.

[ToaroroButenbHb 3Tan. [nukonusz —
OECKHCIIOPOHOE PACIICTNICHUE TITFOKO3BI.
buonornueckoe okuciaeHue, Wik KIETOYHOE
nprxanue. Poib MUTOXOHIpUH B mporieccax
OMOJIOTUYECKOTO OKHCIICHHUS.

[{uknuueckue peakuuu.

OxucnutensHoe GochopunupoBaHue.
[IpeumymecTBa a3poOHOTO IMyTH 0OMEHa
BEIIECTB Mepe1 aHaIPOOHBIM.

D hHEeKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JdeMoHcTpanuu

Ilopmpemuwi: B. A. Durensrapnr, 1.
Mutuem.

PackpeiBath copepkaHie TEPMUHOB U
MOHSTHIA: STalbl YHEPreTUYECKOTO OOMEHa
— IOJIrOTOBUTEJIbHBIN, OECKUCIOPOAHBIN
(aHa’pOOHBIIT), KUCIOPOIHBIN (a9POOHBI);
TJIMKOJIU3, OpOKEHHE, OMOJIOTMYECKOe
OKHCJIEHHE

(nprxanue), nuki Kpebca, okucnurenbHoe
dochopunrpoBanue, MPOTOHHBIN TPaIUECHT,
nporoHHasg AT®-cuHTaza.

[TepeuncasTe 0cobeHHOCTH
SHEPreTHYecKOro oOMeHa B KJIETKE.
OnuceIBaTh ATanbl JHEPrETUYECKOTO
oOMeHa (TTOATOTOBUTEIBHBIMH,
OECKUCIOPOAHBIN, KUCIOPOIHBIN) U
CpPaBHMBATh UX MEXKIY COOOM.
XapakTepHu30BaTh peakluy TIIMKOJIN3a,
OpO’KEHUs, KJIETOYHOTO JbIXaHUSI.
YcTaHaBIMBaTh B3aMMOCBS3b MEXTY
[JIMKOJIM30M, KJIIETOUHBIM JIbIXaHUEM U
cuHTe30M Mosiekyl AT®. CocraBiATh
YPaBHEHUsI OCHOBHBIX TaloB
HHEPreTUYECKOro 0OMeHa B KIICTKE.
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Tabauyvl u cxemwvl.: « IHEPreTUUECKUIN
oOMeHn».

JlaGoparopHasi pabora

«CpaBHEHHE POLIECCOB OpOXKEHUS U
JIBIXaHUSD»

PaccunThIBaTh YHEPTETUUECKYIO

3¢ (PEKTUBHOCTD IITMKOJIHN3A U
OMoJIOTNYecKOro oKucieHus. HazpiBatpb
HCXO/THBIE BEIIECTBA, KOHEUHbIE MPOAYKTHI U
YCIIOBHS TPOTEKAHMSI PEaKIIUi
SHEPreTHYecKOro oOMeHa.

CpaBHUBATh YHEPIETUUECKYIO

3¢ PEKTUBHOCTD OECKUCIOPOTHOTO H
KHCJIOPOJAHOTO 3TArlOB KOHEYHBIE
MPOJIYKTHI M YCIOBUS MPOTEKAHUS
peaKImii PHEPTeTHIECKOro oOMeHa
HHEPreTHYECKOro oOMeHa

Htoro yacoB 1o teme

9

7

Tema «HacseacTrBeHHas1 I/IH(l)OpMaIIHﬂ " peajqu3alus €€ B KIIETKE»

7.1

Peakuuu MaTpU4IHOTO
CHHTE3a

2

Peaknuu MatpudHoro cunresa. [IpuHuun
KOMILUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOIO CUHTe3a. Peanusanus
HaCJIEICTBEHHOW MH(OPMALIUH.
I'eHeTHyeCcKMi KO/, €TO CBOMCTRBA.
Tpa"ckpunuus — MaTpUYHBIN CUHTE3
PHK. [IpyHIMIBI TpaHCKPUIILUK:
KOMILIEMEHTApHOCTb,

AHTUIAPATIICIIBHOCTh, ACUMMCTPUIHOCTD.

JleMoHCcTpanun
Ilopmpem: H. K. Konb1os.

PackpsiBaTh coaep:kaHre TEpPMUHOB U
MOHATUI: T€H, TEHETUYECKUH KOJI, KOJIOH
(TpuIUIET), CTON-KOIOHBI, MATPHIIA,
MaTpU4HBIA CHHTE3, TpaHcKkpunuus, PHK-
MOJIMMEPa3a, MPOMOTOP, CIUIAWCHHT, UHTPOH,
AK30H. XapaKTEepU30BaTh PEAKIUU
MAaTPUYHOI'O CUHTE3a, CBOMCTBA
TeHETUYECKOTO Kojia. OMUCHIBATh ITAIbI
TPAHCKPUIILIMM U TPAHCIISIIIUY;
YCTaHABJIUBATh B3aUMOCBS3b MAaTPUUHBIX
peaKkuuii B KIIETKE; CXEMATHUYECKU
n300pakath

Tabauywl u cxemol: «buocuHTe3 OEIKaY,
«I'eHeT4ecKuil KOO

MaTpUYHBIC PEAKIINH TPAHCKPUIIIIHHA U
TPAHCISALUU.

Pemars Omosiornueckue 3amayn Ha
onpeereHre NoCIeq0BaTEIbHOCTH
nykieotusoB JJHK nu MPHK, npumensis
3HAHUS O PEAKIUSAX MATPUYHOTO CUHTE3A,
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FCHCTUYCCKOM KOJC, IPUHIUIIC
KOMIIJICMCHTAPHOCTHU

7.2 | Cunres Oenka TpaHcasiuus U ee dTarnbl. Y4acTue PackpeiBath conepkanue TEPMUHOB U
tpancnoptHbiXx PHK B OuocunTese Oenka. MOHSTUI: TpaHcAus, anTukoa0H, TPHK,
VYcnoBus 6uocunresa 6enka. Koguposanue | ammunoammi-tPHK-cunTeTasza
aMHHOKHCHIOT. Poib pI/I6OCOM B OMOCHHTE3E (Koﬂaga), HOJII/IpI/I6OCOMa (HOJII/ICOMa).
Oenka. XapakTepru3oBaTh CBOICTBA
JeMoHCcTpanuu T€HETUYECKOT0 KoJa.
Tabauysr u cxemol: «brocuHTE3 OEIKAN, OmnuceIBaTh ATAIBl TPAHCIISAIUHA 1
«"enernueckuii Koa» cXeMaTu4ecku n300pakaTh MaTpUYHbIC
peakuuu Tpancisiuu. Pemars
OMOJIOTMYECKHE 3a/1a4l Ha OIpe/ieJICHHe
aHTuKo0HOB TPHK,
MOCJIE/I0BATEIbHOCTH AMUHOKHUCIIOT B
MOJIEKYJIe OelKa, IPUMEHSSI 3HAHUS O
peakMsaX MaTPUYHOTO CUHTE3A,
TEHETUYECKOM KOJI€, IPUHITUTIC
KOMILJIEMEHTAPHOCTH
7.3 | MexaHu3MBbI KCTIPECCUu Opranu3anus reHoma y NpoKapuoT u PackpsiBaTh conep:kaHne TEPMUHOB U

T'CHOB

9YKapHuoT. Peryns[uns{ AKTUBHOCTHU I'CHOB Y
IMPOKApHUOT. I'unote3a OIICpOHa

MIOHATHUI: OIIEPATOP, OIIEPOH, CTPYKTYPHBIE
T'€HBI, IPOMOTOD,

(d. XKako0, XK. Mano).

Perynsmust 0OMEHHBIX MPOIIECCOB B
KieTke. KieTouHsIii roMeocTas.
JleMoHCcTpaLun

Tabauywvl u cxemvi: «brnocuHTe3 OEIKaY,
«["emeTnueckuil KOI»

penpeccop.

OnuceiBaTh CTPYKTYpPY F'€HOMA MTPOKAPHOT;
XapaKTEepPU30BaTh pabOTy HHAYIIUOETHFHOTO 1
penpeccudenbsHOro onepoHa.

BrIaensiTe CTpYKTYPHYIO U PETYJIATOPHBIC
9JacTu reHa sykapuoT. CpaBHUBATH
MIPOIIECCHI AKCTIPECCHUU TEHOB Y TTPOKAPHOT
1 SyKapHuoT. XapaKTepu30BaTh TUIOTE3Y
onepona (®. XKaxob, XK. Mano).
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OmnuceIBaTh MEXaHU3M
KJIETOYHOI'0 TOMeOocTasa

No/JIepKaHUS

7.4

OCHOBBI BUPYCOJIOTHH. 3
Nudopmannonnas
ouoJiorus

Bupycel — HekiteTouHbIe (DOPMBI JKU3HU U
obnurarHele nmapa3uthl. CTPOCHUE POCTHIX
1 CJIOKHBIX BUPYCOB, PETPOBUPYCOB,
6aktepuodaro. BupycHsie 3a00sieBaHs
YeJI0BEeKa, )KMBOTHBIX, pacTenuid. CITN/I,
COVID-19, connanpuble 1 METUIIUHCKHAE
IPOOJIEMBI.

JdeMmoHcTpanumn

Ilopmpem: ]J1. . IBanoBckuid. Tabnuywl u
cxemvl: «l'eHeTnuecku Kon», «BUpychi»,
«baxrepuodarm.

IMpakTnyeckas padora

((C03,I[aHI/Ie MOJCIIN BUPYyCa»

PackpbiBaTh conepkaHie TEPMUHOB U
MOHATHI: BUPYC, BUPHOH, CEPILICBUHA,
Karicu1, oOpaTHasi TPaHCKPHIILIHS,
peTpoBUpYCHI, OakTepuodar, BUpyc
nMMmyHoaeduiurta yenoseka (BUY),
MPUPOHO-0YaroBbIe HH(EKINH.
XapakTepu30BaTh BUPYCHI, PETPOBUPYCHI U
Oakteprodaru Kak BHyTPHKJICTOYHBIX
Mapa3uTOB MMPOKAPHOT U DYKAPHOT.
W3naraTh rUMOTE3BI YBOJTIOIIMOHHOTO
MIPOUCXOKICHHUS BUPYCOB.

OnwuchIBaTh MEXaHU3M B3aMMOACHCTBUS

BUpYCa U KJIETKH, UH(PEKITMOHHBIN BUPYCHBII
rpoiiecc.

XapakTepu3oBaTh MEXaHU3MBI
BEPTUKAIBHON M TOPU30HTAIBHOM Nepe1adn
BHUPYCOB; 3a00JI€BaHUS )KUBOTHBIX U
paCTEeHHIA, BBI3bIBACMBIC BUPYCAMH.
HasbiBaTh BupycHbIe 3a00NeBaHus,
BCTpEYAIONTUECS Y YeJIOBEKa: TPHIIII,
KJenieBoi sHMedanut, renatut, COVID-19,
CITN/I.

CobnroaTh IpaBuIIa MOBEJICHUS B
OKpY’Karolllel MPUPOIHOM cpejie, Mep
MPOPUITAKTUKH PACTIPOCTPAHEHUS
BUPYCHBIX 3a00JIeBaHUH (B TOM UHCIIE

BUY-undeximm)

Hroro yacos 1mo teme 9

8

Tema «’Ku3HeHHBIN HUKJ KJIETKH»
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8.1

JKu3HEeHHBIN [IUKIT KIIETKA

KiteTouHsIii UKL, €ro Nepuoasl 1
perymsust. Matepdaza u MuTo3.
Oco0eHHOCTH MTPOLIECCOB,
MPOTEKAIOIINX B HHTEpda3se.
[TonroroBka KJIETKH K JEJIEHUIO.
[IpecunTeTnyeckuit
(MOCTMUTOTUYECKHI ), CHHTETUYECKHUM U
MOCTCUHTETUYECKHUM (TPEMUTOTHUCCKUIA)
EPUO/IbI

PackpeiBarh cosepxxanre TEPMUHOB U
TIOHSITHIA: KIIETOUHBINA UK, HHTEepda3a.
[lepeunciaTh nepuoAbl  KU3ZHEHHOTO
LMKJIA KJIETKH W XapakKTepu30BaTh
MIPOTEKAIOIIME B HUX IIPOLECCHI

UHTEpPasbl.

JleMoHCcTpaL UK
Tabnuywl u cxemol: «KU3HESHHBINA IHKIT
KJICTKH», «MHUTO03»

8.2

MarpuuHslii CHHTE3
JHK. Xpomocombl

Martpuunsiii cunte3 JJHK —

perunkauus. [IpuHIKIBL perKanuu

JHK: xommnemenTapHOCTS,
MIOJIyKOHCEPBAaTUBHBIN CUHTE3,
AHTHUIIAPAJUIEIBHOCTh. MeXaHusm
perunkanmu JJTHK. Xpomocomel. Ctpoenne
xpomocoM. Termomepsl u TenoMepasa.
XPpOMOCOMHBIN HAOOP KIETKH — KapUOTHUII.
JunmonIHBIA ¥ TaryIONIHBIA HaOOPbI
XpOMOCOM. ['OMOJIOTMYHBIE XPOMOCOMBI.
ITonoBsle XxpoMocOMBI. /JleMOHCTpanuu
Tabauyvl u cxemovi: «KU3HECHHBIA UK
KJIETKN», «CTPOEHHE XPOMOCOM»,
«Pemmukanmsa JJHK».

OOopynoBaHue: CBETOBOW  MHKPOCKOI;
MUKporpenaparsl: «MHTO3 B KIETKax
KOpelIka Jyka». Jlaboparopnas padora
«M3ydyeHne XpoMoCcoOM Ha TOTOBBIX
MUKpOIIpenaparax»

PackpeiBaTh copepkaHie TEPMUHOB U
MOHSTHN: PEIUINKALINS

(peaymimkanus), KOMIJIEMEHTapHOCTb,
anTunapamuensHocts, JJHK-nomumepasa,
TeJIoMepa, perinKallMoOHHas BUJIKA,
XpOMOCOMa, XpOMOCOMHBIN Ha0op,
HYKJIEOCOMBI, CECTPUHCKUE XPOMATHU/IBL,
LIEHTPOMEPA, KAPUOTHUII, FAIUIOUIHBINA 1
JUTUIOUTHBIN HAOOp XPOMOCOM,
TOMOJIOTMYHBIE XPOMOCOMBI, TIOJIOBBIE
XPOMOCOMBI. XapaKTepUu30BaTh CTPOCHHE
XpOMOCOM, KApUOTHUIIOB OPTraHU3MOB.
[Tepeunciars npuHIMns! perumkanun JIHK n
JlaBaTh UM COJIEPKATEIbHYIO
XapaKTEePUCTHKY.

OnwuceiBate Mexanu3M perunkanuu JJHK.
CxeMaTnuecku n300pakaThb CTPOCHUE
Mmetadas3Hoit xpomocomsl. Pa3nuuars
XpOMOCOMBI Ha MHUKpOIIpenapaTax M
MUKpodoTorpadusx
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8.3

JleneHue KIETKH — MUTO3

Jenenue knetku — MuTo3. CTa ik MUTO3a U
MNpoUCXOoadAmure B HHUX MIPOLCCCHI. Tunet
MuTo3a. KapuokwHe3 W IIMTOKWHE3.
buonornueckoe 3HaU€HUE MUTO3A.

JeMoHcTpanUu

Tabauywl u cxemol.: «KU3HESHHBIN ITUKIT
KJIETKNY, «CTPOCHHE XPOMOCOM»,
«Pemmukanmsa JJHK», «Mutos.
OO6opynoBaHme: CBETOBOI MUKPOCKOTI;
MHUKpoImpenaparsl: « MUTO3 B KIIETKax
Kopenika jtykay. Jlaboparopuasi padora
«HabmromeHne MuTO3a B KJI€TKAaX KOHYMKA
KOpeIIKa JIyKa (Ha TOTOBBIX
MHUKpOIIpernaparax )»

PackpsiBaTh conep:kanre TEpPMUHOB U
MOHSTHIA: MUTO3, Tpoda3za, meradasa,
aHadasza, Tenodasa, KApUOKHHE3,
[IUTOKUHE3, BEPETEHO JICICHUS, MeTada3Has
IJIaCTUHKA, 00pO3/1a JeseHusl.
[Tepeuncnars nocien0BaTENbHOCTD CTAIUMN
MHUTO3a M OMHUCHIBATH MPOUCXOSAIINE HA HUX
nporieccbl. CpaBHUBATh OCOOEHHOCTH
MPOTEKAHUS MUTO3a B PACTUTEILHBIX U
KUBOTHBIX KJIETKaX.

OOBSCHATH OMOJIOTUIECKUI CMBICIT MUTO3a.
Paznuuate craguu mutosa

Ha MHUKpoIIpernapaTax u
MUKpogoTorpapusix

8.4

Perymsimus ;xu3HEHHOTO
UKIa

KJICTOK

Perynauus MUTOTHYECKOTO LIMKJIA KIETKH.
[Iporpammupyemas KjieTouHasi THOEIb —
aronTo3. KnetouHnoe sapo, XpoOMOCOMBHI,
(GyHKIIMOHAJIbHAs TEHOMHUKA.
JdemoHcTpauuu

Tabauywt u cxemol.: «KU3HESHHBIN ITAKIT
KJIETKN», «CTPOCHHE XPOMOCOM»,
«Pernmukanus JJTHK», «Muto3»
buonoruueckoe pazHooOpa3ue OpraHu3MoB.
OHOKIIETOYHBIE, KOJIOHHAILHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS
U KU3HEIESATEIbHOCTH  OIHOKJIETOYHBIX

OpraHu3MOB. bakxrepun, apxeu,
OJTHOKJIETOYHBIE TPUOBHI,
OJITHOKJIETOYHBIE BOJOPOCIIH, JIpyrue

HpOTI/ICTI:I. KO.HOHI/IEUII:HBIG OpI‘ AHU3MBI.
B3aunMocBsa3p yacTeli  MHOTOKJIETOYHOI'O
opraHu3ma.

PackpbiBaTh cojiepkaHre TEPMHUHOB U
TIOHSITHIA: arloNTO3, IpoHdeparus,
muddepeHrpoBka. XapakTepu3oBaTh
PETYJISIMIO METOTUYECKOTO ITUKJIA KJICTKH.
OOBACHATH OMOJIOTMUECKHI CMBICIT
3aMpoOrpaMMHUPOBAHHON KJIETOYHOU THOEH
— arornTo3a.

YcTaHaBIMBAaTh B3aMMOCBSI3b MEKTY
TOMEOCTAa30M KJICTOK M MX THOCIIBIO
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Hroro yacos 1o teme

6

9

Tema « CTPOEHHUE U ®YHKIIUU OPI"AHU3MOB»

9.1

OpranusMm Kak euHOoe
emxoe

1

buonoruueckoe pasHooOpas3re OpraHu3MoB.
OHOKJIETOYHBIC, KOJIOHUAIILHBIE,
MHOTOKJICTOYHBIC OPTaHU3MBI.
OCOOCHHOCTH CTPOCHUS

U OKU3HEACATCIBHOCTH  OJTHOKJICTOYHBIX

OpraHHM3MOB. bakrepun, apxeu,
OJTHOKJIETOYHBIE TPUOHI,

OJTHOKJICTOYHBIE BOJIOPOCITH, Ipyrue
npoTucThl.  KoNOHWaNbHBIE  OpPraHU3MBL.

B3auMocBsi3p  uyacTeli  MHOT'OKJIETOYHOIO
opranusma. TkKaHU, OpraHbl M CHUCTEMBI
opraHoB. OpraHusm Kak eJMHOE LIeJI0e.

I'omeocTas.

JdemMoHCcTpanMu

Tabauywt u cxemol.: «OTHOKICTOIHBIC
BOIOpOCTHNY, «MHOTOKJIETOUHbBIE
BOZIOpOCINY, «bakTepun»,
«[Ipocreiimmey, «Opranbl  IBETKOBBIX
pacTeHun», «Cucrembl OpraHoB
MO3BOHOYHBIX KUBOTHBIX,

«BHyTpeHHEe CTpOeHUE HACEKOMBIX».
OO0opynoBaHme: CBETOBOII MHKPOCKOII;
MHKpPOIIpenapaThl OJHOKJIETOYHBIX
OpPTaHW3MOB;

PackpeiBaTh copepkaHie TEPMUHOB U
HOHATHUI: OpraHu3M, OpraH, OpraHesubl,
cucTeMa OpraHos, aInmnapar,
(byHKLIHOHATIbHAS CUCTEMA, TOMEOCTA3.
[lepeuncasite CTPYKTYpHODYHKIIMOHATIBLHBIE
YaCTH OJAHOKJIETOUHBIX, KOJIOHUAJIbHbIX,
MHOTOKJIETOYHBIX U MHOTOTKAHEBBIX
OpPraHU3MOB.

XapakTepu3oBarb 0COOEHHOCTH
CTPOEHUS U KU3HEAEATEIIbHOCTH
OJIHOKJIETOYHBIX OpPraHU3MOB,
KOJIOHUAJIbHBIX, MHOTOKJIETOYHBIX U
MHOT'OTKaHEBBbIX OPIaHU3MOB.
CpaBHUBaTh MeXay cO00M
OJITHOKJIETOYHbIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHBIE 1 MHOTOTKAaHEBBIE
OpPraHU3MBbI
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9.2

Tkanu pacreHui

Tkanu pacTeHui. TUITIBI paCTUTEIBHBIX
TKaHell: oOpa3zoBaresbHasi, IOKPOBHa,
IIPOBO/AILAs, OCHOBHAs, MEXaHUYECKasl.
OcobeHHOCTH CTpOCHUS, QYHKITUN 1
pacIoyIoKeHHs TKaHEel B OpraHax pacTeHUi.
JeMoHcTpanUu

Tabauywl u cxemvl: «TKaHU PACTCHHINY,
«Oprasbl IIBETKOBBIX PACTEHUI»,
«KopneBsie cuctemsl», «CtpoeHue cTeOms»,
«CTpoeHHe JTUCTOBOH MIIACTUHKNY.

Oo0opynoBaHme: )XKUBbIE SK3EMILISPHI
KOMHATHBIX PACTEHHI; CBETOBOM MUKPOCKOII;
MHUKpOIIpenaparsl TKaHEH.

Jlaboparopnasi padora
«M3ydyeHne TKaHeH paCTCHUN»

PackpwiBaTh copepkaHne TEPMUHOB U
MOHATHIA: TKaHb, YIHICPMHUC, TPOOKA, KOpPKa,
ny0, IpeBecrHa, JPEBECHHHBIE BOJIOKHA,
NyOsHBIC BOJIOKHA, COCY/Ibl, KAMECHUCTBIC
KJIETKH.

XapaKTepru30BaTh TUITbI PACTUTEIBHBIX
TKaHel: 00pa3oBarelibHasl, TIOKPOBHAs,
IIPOBO/IAINASI, OCHOBHAS, MEXaHHUYECKas;
MIEPEYUCIISITH OCOOCHHOCTH UX CTPOCHUS U
BBINOJIHSIEMbIC (YHKIIUU

9.3

TkaHu )KUBOTHBIX M
YCIIOBCKa

TxaHM )KUBOTHBIX M YEJIOBEKA.

Tunel )KUBOTHBIX TKAHEH:
SMUTEINANIbHASA, COeAUHUTEILHAS,
MbIIeYHast, HepBHas. OCOOEHHOCTH
CTpOeHMUsI, PYHKITUN U PACTIONOKEHUS
TKaHEW B OpraHax KMBOTHBIX U YEJIOBEKa.

PackpeiBath conepkaHnue TEPMUHOB U
MOHSATHI: SMUTEIINI, CEKPET, MBIILICYHBIE
BOJIOKHA, HEMPOH, HEUPOIJINSL.
XapakTepru3oBaTh TKAHHU )KUBOTHBIX H
YyeJIOBeKa: dIIMTeNIMajIbHasl,
COEIMHUTEIIbHAS, MbIIIEYHAs!, HEPBHAS;

JleMoHCTpaL U

Tabauywl u cxemol. «TKaHA KUBOTHBIX ),
«CKener yenoBekay,

«[lumeBapurenbHas cucreMa,
«KpoBeHocHas cuctemay,

«/IpixaTenbHas cucrema», «HepBHas
cucrema», «Koxa», «MBplllIeyHas: CHCTEMay.

O0OopynoBanue:  CBETOBOM  MHUKPOCKOI;

MUKpOIpenaparsl TKaHeH.
JlaGoparopHas pabora

«3y4yeHne TKaHel KUBOTHBIX)»

MNEPCHUCIIATD OCOOCHHOCTH HX CTPOCHUSA U
BBITTOJIHACMBIC (I)YHKLII/II/I
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9.4

Opraunsl. Cuctembl
OpraHoB

Opranel. Bereratuabsle u
rE€HEpaTUBHbIE OpraHbl PACTEHUH.
Oprasbl 4 CUCTEMBI OPI'aHOB
JKUBOTHBIX U 4yenoBeka. OyHkuun
OpraHoOB U CUCTEM OpPraHOB.
JeMoHcTpanUu

Tabnuyst u cxemol: «OpraHbl HBETKOBBIX
pacteHuin», «KopHeBbIE CUCTEMBI»,
«Ctpoenue ctebs»,

«CTpoeHHEe TUCTOBOM TIACTUHKN Y,
«CKeJIeT 4eIoBeKay,
«[InmeBapuTenbHas CUCTEMAY,
«KpoBeHOCHas cucrtemay,
«/lpIxaTenpHast cUCTEMay,
«BprgenurenpHas cucremay, «HepBHas

PackpeiBath conepkaHnue TEPMUHOB U
MOHSITUI: OpraH, KOpeHb, MOOET, IIBETOK,
IUIOJ, CeMsI, TIOJIOBBIC KEJIE3hI, IT0JIOBLIC
MIPOTOKH, KOMYJATUBHBIE OPTAHBL, CHCTEMBI
opraHoB. XapakTepu3oBaTh BEr€TaTUBHBIE U
TE€HEPATUBHBIE OPraHbl PACTEHU,
COMATHUYECKHUE U PETYJISITOPHBIC OPTaHbI
KUBOTHBIX; IEPEUUCIISITH OCOOCHHOCTH UX
CTPOCHHUS U BBITIOJHSAEMbIE (DYHKIIUU.
VYcranaBinuBaTh B3aUMOCBSI3U MEKY
CTPOCHHEM OPTaHOB U UX (PYHKIIHSIMH.
Paznuuate BUAbI TKAHEH, Opraibl U CUCTEMBI
OpraHoB, B TOM YHCJI€ YEJIOBEKA, HA
MHKpOnpenaparax,

cucTemay, « JHJIOKPUHHAS CUCTEMAY.
Oo0opynoBaHme: )KUBbIE SK3EMILISAPHI
KOMHATHBIX pacTeHMIl; repOapun pacTeHui
pas3HbIX OTJIEJIOB; CKEJIEThI T03BOHOYHBIX;
KOJIJICKITMH O€CTTIO3BOHOYHBIX )KUBOTHBIX;
BJIa)KHBIE TpEenapaThbl )KUBOTHBIX, CKEJIeT
YyeJloBeKa.

JlabopaTopnasi pabora «l3yuenue opranos
IIBETKOBOT'O PaCTEHUSI»

BJIQKHBIX IIperaparax, repoapusx u
MUKpo(poTorpadusx, Tabaumnax,
MOJIENISAX B MYJISDKAX

9.5

Ornopa Tena opraHu3MoB

Onopa Tena opranusmoB.  Kapkac
pacteHnid. CKeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX.
Hapy>xHbII 1 BHYTPEHHU CKEJIET.

CtpoeHue U TUIIBI COEMHEHUS KOCTEH.
JleMoHCcTpaLun

Tabnauywl u cxemsi: «CTpoeHue cTeOIsI»,
«CTpoeHure TUCTOBOM MIIACTUHKNY, «CKeneT
yesioBekay. O00pyaoBaHue: CKeJIeThI

PackpeiBath copepkaHie TEPMUHOB U
MOHATHUI: ONIOPHBIE CUCTEMBI, 000JIOUKH
KJIETKU, GUOPUILIIBI, KapKac, Hapy>KHbBIN
CKeJeT (XUTUHOBBIH MTOKPOB),
TUIPOCTaTUYECKUI CKEJIET, BHYTPEHHUM
CKeJeT, KOCTH (IUIMHHBIE, KOPOTKUE,
TJIOCKHE), COSTMHEHHUS KOCTEH,
HETIOABHKHBIC (IIIBBI), TTOTYIIOABUKHEIE,
MOABUXKHBIE (CYCTaBbl), OT/IEIIbI CKEIeTa
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IMMO3BOHOYHBIX; BJIAKHBIC ITpCHIapaThbl
JKMUBOTHBIX; CKCJICT YCJIOBCKA, PAKOBUHDbI
MOJIJIFOCKOB, KOJIJICKIIMH HACCKOMBIX,
HUTJIOKOXKHUX

MMO3BOHOYHBIX KUBOTHBIX: YEPEIl, OCEBOI
ckeneT (MO3BOHOYHHUK, TpYy/IHAs KJIETKA,
X0pAa), mosica KOHEUHOCTEH, CBOOOAHbIE
KOHEUYHOCTH.

OnuceIBaTh HAPYKHBIA U BHYTPEHHUH
CKEJICThI )KUBOTHBIX, CTPOCHUE U THUIIbI
COEJTMHEHHS KOCTEH.

9.6

I[BI/I)KCHI/IG OpraHu3MoB

JIBU>KeHuEe Opranu3mMoB. /[BuxeHue
OJIHOKJICTOYHBIX OPTaHU3MOB: aMeOOUTHOE,
JKTYTUKOBOE, peCHUYHOE. JIBruxkeHue
MHOTOKJIETOYHBIX PACTECHUI: TPOIIU3MBbI U
HacTUH. J|BUYKEHHE MHOTOKJIETOYHBIX

JKHMBOTHBIX W YCJIOBCKA: MbIIIICYHAsA CUCTEMA.

Pednekc. CkeneTHbie MBIIIIIBI U UX padoTa.

JdeMmoHcTpanun

Tabruysl u cxemvi: «OAHOKIETOUHBIE
Bozopociny, «IIpocrennmey,
«CTpoeHue MbIIbY, «MBblIeuHas
CUCTEMay

PackpeiBath copepkaHne TEPMUHOB U
MOHATHUI: IBUKCHUE, TBUTATEIILHBIC
OpraHesUIbl, IBUYKEHUE MPOCTEUIITIX
(amebouHOE, KTYTUKOBOE, PECHUYHOE),
JBUKEHHUE PACTCHUN (TPOMU3MBbI, HACTHH),
MBIIIEYHBIE CHCTEMBI (COKPATUTEIIbHBIC
BOJIOKOHI[A, KO’KHO-MYCKYJIbHBII MEIIIOK,
CKeJIeTHAst MyCKYJaTypa), CKeJIeTHas MBIIIIA
(MBIIIEYHOE BOJIOKHO, MHOGUOpIILIa),
BBICIIIHE JIBUTATENILHBIC IICHTPHI, paboTa
MBIIII] (IBUTATeNbHAsI, COMAaTHYeCKasl),
MBIIIIEYHOE YTOMIICHHE.

XapakTepu30oBaTh BUJIbI JBUKCHHS
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX
OpPraHHU3MOB.

OnuchIBaTh CKEIETHBIE MBIIIIBI U UX PaboTYy.
VYcTaHaBIMBaTh B3aUMOCBSA3b MEXKIY
CTPOCHHUEM OTIOPHBIX CHCTEM H JTBHYKCHUSMHU
oprann3MoB OpraHMyecKue BEIIeCTBA KIETKH.
buonornueckue nonumepsl. benku.
AMUHOKHCIIOTHBIN COCTaB OEIKOB.
CtpykTypbl 6€KOBOM MOJIEKybl. [lepBuunas
CTPYKTypa OejKa, MenTHIHAs! CBA3b.
BropuyHas, TpeTHuyHas, YeTBEPTUIHAS
CTPYKTYPBI.

Henarypanus. CBoicTBa OEIKOB.
Knaccudukanus 6enxoB.
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9.7

IInraHnue opraHu3smMoB

IIuranue opranusmos. [lornmomienue Boabl,
YIJIEKUCIIOTO Ta3a U MUHEPAJIbHBIX BEILIECTB
PaCTEHUSIMHU.

IIuTanne JKUBOTHEIX.

BayTpunosioctTHoe ¥ BHYTPHUKJIETOYHOE
numeBapesue.  [luranue  MO3BOHOYHBIX
JKUBOTHBIX. OTHEnbl MNHUIIEBAPUTEIBHOTO
TpaKTa.

[TuieBapuTEIbHbBIC KETE3bI.

HI/IH_IeBapI/ITeJ'IBHaH CHUCTEMA 4YCJIOBCKA.

JleMoHCcTpaL UK

Tabauyer u cxemvi:
«KHIIIeYHOIOIOCTHEICY,
«[InmeBapurenpHas cucreMa», «Cxema
MIATAHUS PACTEHUI».

Oo0opynoBaHme: )KUBbIE SK3EMILISPHI
KOMHATHBIX pacTeHHIt; 000pya0BaHUE AJIs
JIEMOHCTpPALIMY [TIOYBEHHOTO U
BO3JIYIIIHOTO MMUTaHUS PACTEHU,
pacuienieHus Kpaxmaia u OelKoB MO
JeficTBHEM (PEepMEHTOB

PackpeiBath copepkaHre TEPMHUHOB U
MOHSATUI: TTIUTAHUE, TTUITICBAPCHHUE,
MUIICBAPUTETbHBIC BAKYOJIH, KUIIICUHAS
MOJIOCTh, TTUIIIEBAPUTEIIbHAS TPYOKa,
MUIICBAPUTETBHBINA TPAKT,
MTUIIEBAPUTETBHBIC JKEJIE3bI,
MUIICBAPUTEITHHBIC COKH.
XapakTepu30BaTh MUTAHUE )KUBOTHBIX;
BHYTPHIIOJIOCTHOE ¥ BHYTPUKJIICTOYHOE
MUIIEBapEHUE.

PaznmuaTh Ha H300paKeHHX (CXeMax,
Ta0IUIaX, MYJSDKAX ) OTICIIBI
MUIICBAPUTEITHFHOTO TPAKTA U
MUIIEBAPUTEIbHYIO CUCTEMY YEJIOBEKa.
YcTaHaBIMBaTh B3aUMOCBSI3U MEXKTY
CTPOCHHEM OPraHOB MUIIEBAPEHUS

9.8

[pIxaHue opranu3smMoB

Jprxanve opranu3moB. JIpIXaHHE paCcTEeHUM.
Jbixanue xuBOTHBIX. [uddy3us ra3os uepes
ITOBEPXHOCTh KJIeTKU. KokHOE fpIxaHue.
JpIxarenbHas moBepxHOCTh. JKabepHoe u
JIeTOYHOE JipIXanue. [[prxanne

PackpeiBath copepkaHie TEPMUHOB U
MOHATHIL: IbIXaHue, TP Py3Hst, KOXKHOE
JbIXaHHUe, OpraHbl AbIXaHUS, AbIXaTeJIbHbIE
JBUKEHMUSI, bIXaTEJIbHBIN LIEHTP, JIETOYHbIE
00BEMBI, )KU3HEHHAs] EMKOCTh JIETKHX.

MO3BOHOYHBIX KHMBOTHBIX W  YEIOBEKa.
OBOJIIOIIMOHHOE ~ YCJIOKHEHHUE  CTPOECHUS
JIETKWX MO3BOHOYHBIX )KUBOTHBIX.
JlpIxatenbHas cucTeMa yesioBeka. MexaHuszm
BEHTHUJISILIUM JIETKUX Y TITHI] U

XapakTepu30BaTh JbIXaHUE PACTECHUII;
JbIXaHUE )KUBOTHBIX U YesioBeka. ONUCHIBaTh
SBOJIFOLIHOHHOE YCIOKHEHHE CTPOCHUS
JIETKUX MMO3BOHOYHBIX JKUBOTHBIX.
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MJIEKOIUTAIOIINX. Perynsuus IpIxaHus.
JpixarenbHble 00BEMBI.

JeMoHcTpanuu

Tabauywl u cxemol. «JlprxaTeapHast
cucTeMay.

O0OopynoBanue: 000pyJI0BaHUE IS
JIEMOHCTPAIIMH OIBITOB 10 U3MEPECHHIO
YKU3HEHHOW €MKOCTH JICTKHUX,
MEXaHH3Ma JIBIXaTeJIbHBIX JIBHYKCHHUI

Paznuuath Ha wu300pakeHMAX (cxemax,
TabIuIax, MyJIsKax) JIbIXaTEJIbHYIO
CHCTEMY YEJIOBEKA.

OnuceiBaTh MEXaHU3M BEHTWISALIUU JIETKUX Y
ITHILL ¥ MIIEKOITUTAIOIIKX. Y CTaHABINBATh
B3alMOCBS3U MEXKY CTPOEHUEM OPraHOB
IbIXaHUS U UX QYHKIMSIMU B OpraHu3Me

9.9

TpancropT BeliecTB
OpraHU3MOB

y

TpaHcIIOpT BELIECTB Y OPraHU3MOB.
TpaHCIIOPTHBIE CUCTEMBI PACTEHUM.
TpaHCHOpT BEIECTB y )KUBOTHBIX.

KpoBeHocHas cucrema u ee oprassl.
KpoBeHocHas crcteMa mo3BOHOYHBIX
KUBOTHBIX U yenoBeka. Cepie,
KPOBEHOCHBIE COCYIbI U KPOBb.
Kpyru KpPOBOOOpAIIIEHUSI.
OBOJIIOLUOHHbBIE YCIIOKHEHUS
CTPOCHHUSI KPOBEHOCHOM CHCTEMBI
MO3BOHOYHBIX JKHBOTHBIX.

Pabota cepaua u ee perymsusi.
JdemoHcTpauuu

Tabauywl u cxemsi: «Opraibl IIBETKOBBIX
pactenuin», «KOpHEBBIE CUCTEMBIY,
«Ctpoenue credins», «CTpoeHue TUCTOBOU
TUTACTUHKW,

«KpoBeHocHas cuctema,

«KpoBeHOoCHbIE cHCTEMBI TO3BOHOYHBIX
JKUBOTHBIX» JleMOHCTpaunu

Tabnuywl u cxemsi: «Opraibl IIBETKOBBIX
pactenuit», «KoOpHEBbIE CUCTEMBI,
«Ctpoenue crebdins», «CTpoeHue TUCTOBOU
TJTACTUHKW,

PackpbIBaTh cosepkaHle TEPMUHOB U
MOHATHI: TPAHCIIOPT BEUIECTB, TPAHCIIOPT
y pacTeHuil, KpOBEHOCHas ccTeMa
’KUBOTHBIX, KPOBb, TJIa3Ma, (hopMeHHBIE
3JIEMEHTBI, KpOBOOOpALIIEHHE, KPYTH
KPOBOOOPAIICHHSI, CEPICUHBIN ITUKII,
mumdooOpatienue, mumda,
auMaTHYECKHE COCYbl, TUM(aTUYECKne
y3J1bl, BHYTPEHHSIS CpeJla OpraHus3ma.

XapakTepu3oBaTh TPAHCIIOPT BELIECTB Y
pacTeHui 1 6eCrIO3BOHOYHBIX KUBOTHBIX.
OnuceiBaTh KPOBEHOCHYIO CUCTEMY
KUBOTHBIX U YEJIOBEKA.

Pa3znuyath Ha n300paxeHusx (cxemax,
TabIUIax, MYJISKax) KPOBEHOCHYIO
TUM(aTHYECKYIO CUCTEMY YEJIOBEKA.
VYcTaHaBIMBaTh B3aUMOCBSI3U MEKIY
CTPOEHHEM OPraHOB KPOBOOOPAILIEHUS U UX
(GYHKIMAMU B OpraHu3Me
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9.10

Brinenenune
Yy OPraHU3MOB

Brinenenue y opranusmoB. Beinenenue y
pacTeHuil. Beljenenue y )KUBOTHBIX.
CokpatutelibHble Bakyoiau. OpraHbl
BbiiesieHus. DunbTpanus, CeKpenus u
o0paTHOE BcachlBaHHE KaK MEXaHU3MBbI
paboThl opraHoB BblieneHUs. CBs3b
MOJIOCTH TeJa C KPOBEHOCHOM U
BBIJICTIMTEIILHON cUCcTEMaMU. Beienenue y
MTO3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA.
[Touku. Ctpoenue u HyHKIIMOHHPOBAHNE
He(dpoHa.

OO6pa3oBaHue MOYH y YeJIOBEKa.
JleMoHCcTpaLUK

Tabnuywl u cxemol: «BpiaenuTeabpHast
CUCTEMAaY

PackpsiBaTh conepkaHie TEPMHHOB U
MOHATHUI: BBIACTICHHUE, TYTTAIHs, JTUCTOMA,
COKPATHUTEIbHBIC BAKYOJIH, H3BUTHIC
KaHaJIbIIbl, 3B€3/14aThle KICTKH,
BBIJICIIUTENIbHBIEC TPYOOUKH, MATbITUTUEBBI
COCY/IBI, TIOYKH, MOYETOYHHK, MOUEBOU
My3bIpb, HEPPOH, MOYA.

XapaKkTepu30BaTh MPOIIECC BBIICICHUS Y
pacTeHui U KUBOTHBIX.

Paznuuate Ha wu300paxkeHHAX (cxemax,
TabnaMuax, MyJsDKax) — BBIICITUTEIBbHYIO
cucremMy 4enoBeka. OMHUChIBaTh MEXaHU3M
byHKIIMOHMpOBaHHS HepoHa; mporecc
o0pa3oBaHMs MOYH.

9.11

3amura y OpraHu3MoB

3amuTa y OpraHu3MoB. 3aluTa y
OJIHOKJIETOYHBIX OpraHu3MoB. Cropsl
OaKkTepHii U UCTHI IPOCTEHIIINX.

PackpeiBath conepkaHue TEPMUHOB U
MOHATHUI: KamcyJlia, 3HI0CIopa, UCTA,
KYTHKYJIa, CPEICTBA [TACCUBHOW 3aIUTHI,
CpCHCTBa XHMI/IHGCKOP'I 3alIUThl, KOKHBIC
INOKPOBBI, UMMYHUTET, UMMYHHAasl CUCTEMA,
aHTHUTEH, aHTUTEO.

XapakTepu3oBaTb ~ BHIbl  3alIUTBHl Y
OJTHOKJIETOYHBIX UM MHOTOKJIETOYHBIX
OpPraHHU3MOB.

OnuceiBaTh CTPOEHUE KOKHBIX TOKPOBOB U UX
IIPOU3BOIHBIX.

Pa3znuyath Ha n300paxeHusx (cxemax,
TabIUIax, MyJIsSKax) OpraHbl IMMYHHOM
CHCTEMBI YEJIOBEKA. Y CTaHABJINBATh
B3alMOCBS3U MEXKY CTPOEHUEM OPTraHOB
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3alUThl U UX QYHKIUSMU B OpTraHU3ME
Oprannueckue BEIecTBa KJIECTKH.
buonornueckue nonumepsl. benku.
AMUHOKHCIIOTHBIH COCTaB OETKOB.

9.12

Pa3l[pa}KI/IMOCTI) u

peryJnus
OpraHu3MoOB

y

Pa3znpaxxuMocTs U peryisauus y
OopraHusmoB. Pa3znpaxxumocts y
OJIHOKJIETOYHBIX OPraHu3MOB. TakcHCBhI.
Pa3apakuMoCTh U peryiisiius y pacTeHUM.
PocToBbI€ BelecTBa U MX 3HAYCHHUE.
HepBHas cucrema u pediaexropHas
peryysanus y )kuBoTHbIX. HepBHas cucrema u
€€ OTJeNbl. DBOIIOLIMOHHOE YCIIO)KHEHUE
CTPOEHHS HEPBHOM CUCTEMBI Y JKUBOTHBIX.
OTaenbl rOJIOBHOIO MO3Ta MO3BOHOYHBIX
XKUBOTHBIX. Pediekc u pedexkropHas ayra.
besycnoBHbIe U yCI0BHBIE Pe(IEKCHI.
I'yMopaiibHas peryisanys 1 SHI0KpUHHAS
CHUCTEMAa )KUBOTHBIX M 4esloBeka. JKemessl
SHJOKPUHHOU CUCTEMBI U UX TOPMOHBI.
[elictBue ropmoHoB. B3anmMocBsi3b
HEPBHON U DHJIOKPUHHOM CUCTEM.
['nnoranamorunodusapHas cucrema.
JleMoHCcTpaLun

Iopmpem: W. 11. I1aBnos.

Tabnuyvr u cxemwl:. «CTpOCHHE THIPHI»,
«Ctpoenne  mnaHapuw»,  «BHyTpeHHee
CTPOEHHE JI0KJIEBOTO UEPBSI»,

PackpeiBath copepkaHue TEPMUHOB U
MOHATUI: Pa3Ipa>kUMOCTb, PETyJIsLus,
TaKCHUCBHI, POCTOBBIE BEILIECTBA (AyKCHHBI),
HEpBHasl cucTeMa, pe(eKTopHas peryJsuus,
peduiekc, peduiekTopHas ayra, nepeIHui
MO3T, IPOMEKYTOYHBIN MO3T, CPEHUI MO3T,
MO3XK€EUYOK, IIPOAOITOBaThIA MO3T,
BEreTaTUBHAsI HEPBHAS CUCTEMA,
ryMopajbHas peryJsiiysi, TOpPMOHBI,
SHJOKPUHHAs CUCTEMA,
TUIIOTAJIaMOTUITO(pHU3apHas CUCTEMA.

XapakTepu30BaTh pa3ApaKUMOCTh Y

OJTHOKJIETOYHBIX OpraHHU3MOB "
pedrexTopHyIO PETYIISILIIIO y
KUBOTHBIX.

Pa3znuyath Ha nu300paxeHusx (cxemax,
Ta0IuIaX, MyJshKax) HEPBHYIO CUCTEMY H €€
OTJIEJIbI; OTJENBI TOJJOBHOTO MO3ra
MTO3BOHOYHBIX KHBOTHBIX.

OnuceiBaTh T'yMOPAJbHYIO PETrYJSIUI0 Yy
KUBOTHBIX.

Pasnuuyare Ha wu300paxkeHUsIX (CXxemax,
TabuIax, MyJsbKax ) S9HIOKPUHHYIO CHCTEMY
KUBOTHBIX M 4YesloBeka. Has3piBaTh kenesbl
OSHAOKPUHHOM  CUCTEMBI  4YEJIOBEKa MU
BbIpabaThHIBACMBbIC

«Hepsnas cuctema pei6», «HepBHas cucrema
IArymku», «HepBHas cucrema
IpecMBbIKaromuxcs», «HepBHas cucrema

HUMU 'OPMOHBEIL.
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nruiy, «HepBHas cucrema
MJleKonuTarmux», «HepBHas cucrema
YyesioBeKay, « JHAOKPUHHAS CUCTEMAY,
«Pednexcy.

OO6opynoBaHmue: MOJIeTU TOJIOBHOTO MO3Ta

Pa3JIMYIHBIX )KUBOTHBIX

OnuceiBath AeMCTBHE FTOPMOHOB.
YcTaHaBIMBaTh B3aUMOCBSI3U MEXTY
CTPOEHHUEM OPTraHOB HEPBHOU U
SHJIOKPUHHOW CUCTEM H UX (PYHKIIUSIMH B
opranusme. XapakTepu3oBaTh
IBOJIIOLIMOHHOE YCJIOKHEHNE CTPOEHUS
HEPBHOM CUCTEMBI Y )KMBOTHBIX

Htoro yacos o teme 17
10. | Tema «PASMHOKEHUE U PABBUTUE OPTAHU3MOB»
10.1 | ®opmbl pa3MHOXKEHUS 1 ®opMBbI pa3MHOKEHUS OPraHU3MOB: PackpsiBaTh conepkaHie TEPMHHOB U
OpraHU3MOB Oecriosioe (BKJIIOYasi BEr€TaTUBHOE) U MOHSTHUI: pa3MHOKEHUE, IPOCTOE JIETICHHE,
nosoBoe. Buzpl 6ecronoro pa3MHOKEHHS: MOYKOBaHHE, CIIOPYJISLUS, BETr€TATUBHOE
NOYKOBaHHE, CIIOPYIISLHS, (parMeHTaIHs, pa3MHOXKeHue, hparMeHTanus,
KJIOHHPOBaHHE. KJIOHMPOBaHKE, TaMEThI, CIIEPMATO30MU/I
JleMoHCTpanuK (ciepmuit), siiilieKIIeTKa, 3UTOTA,
Tabnuysr u cxemvl: «BereraTuBHOE KOHBIOTALHA.
pasMHOKeHHe, «THITBI 6ECTIONOTo [TepeuncasTe ocobeHHOCTH OECOoI0ro 1
PA3MHOMKEHI», «Pa3MHOKEHHE MOJIOBOT'O Pa3MHOYKEHHSI OPraHU3MOB.
XJIAMHJIOMOHA TbD», «Pa3MHOKeHUe XapakTepu30BaTh CYMHOCTH H YOPMET
BIJIEHBD), «Pa3MHOXKEHHE TUIPBI» 0ecronoro pasMHOKEHHS OPraHu3MOB;
Ononornyeckoe 3HaYE€HHE OECII0IOro
pa3MHOKeHHs1. Pa3niuare criopy Kak
CIIEeIMATM3UPOBAHHYIO KIIETKY,
npeHa3HAuYSHHYIO JIJIsl O€CTION0To
10.2 | [TonoBoe pa3MHOKEHHE. 2 [TonoBoe pazmHoxenue. [TomoBsie PackprIBaTh conepkaHie TEPMUHOB U

Mertios

KJIETKH, Wik TaMeThl. Meto3. Ctagun
Meiio3a. [loBenenre XxpoMocoM B Meio3e.
Kpoccunrosep. buonornuecknii cMbica
Me€ii03a 1 MOJI0BOTO Mpolecca. Meio3 u
€ro MECTO B KU3HEHHOM IIUKJIE
OPraHu3MOB.

JdemoHcTpanuu
Tabnuywl u cxemol: «Menos»,

MOHSATHI: MEH03, OMBAJICHTEHI,
KPOCCHHTOBEDP, HHTEPKUHE3, HE3aBUCUMOE
pacrpeneneHue; KpOCCUHTOBED.
Pa3znnyath Ha n300paxeHusx (cxemax,
TabJIMIIaX ) 1 MUKpOIIpenapaTax 3pesbie
MOJIOBBIC KJIETKH MJICKOIIUTAIOIIUX 1
OpraHbl pa3MHOXKEHHUS BBICIIUX PACTEHUM.
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«XpOMOCOMBI»

PackpsIBaTh CyIHOCTB M€103a,
XapaKTepU30BaTh €T0 OTACIbHBIC CTAIHH.
Ompenenarb  MecTo  Meiio3a B
KU3HECHHBIX  I[MKJIAX  Pa3InIHBIX
OpPTraHHU3MOB.

OOBICHATE OMOJIOTMYECKHUI CMBICIT
KPOCCHHTOBEpA, OMUCHIBATH €0 MEXaHHU3M.

10.3 | I'ametorenes. [IpenzaponpiieBoe pa3suthe. ['amerorenes | PackpbiBaTh cojiepikaHue TEPMUHOB U
OO6pa3zoBaHue u y )KUBOTHBIX. [10/10BBIE Kene3sl. MIOHSTHUI: TaMETOr€HES, CIIEPMATOICHES,
Pa3BUTHE MOJIOBBIX OO0pa3oBaHue 1 pa3BUTHE MOJOBBIX KJIETOK. | OOTCHE3, CEMEHHUKH, SIMUHUKH,

KIIETOK Cnepmarorenes u oorenes. CtpoeHue CIIEPMAaTOTOHMM, CIIEPMATOLUTBHI,

MOJIOBBIX KJIE€TOK. OIIO0TBOPEHNE U CriepMaTUbl, CIIEPMATO30U/Ibl, OOTOHUH,
SMOPHOHAIIBHOE PAa3BUTHE )KUBOTHBIX. OOLUTHI, IOJISIPHBIE TEIbLA, AULIEKIIECTKA,
Crioco0bI OTUIOIOTBOPEHUS: HAPYKHOE, aKpocoma.
BHyTpeHHee. ITaprenorenes. IlepeunciaATs cTaguu rameToreHes’a y
JleMoHCTpaL U KUBOTHBIX.
Tabnuywl u cxemol: «I'aMeTOTEHE3Y, OmnuceIBaTh MPOIIECC TaMETOTEHE3a U €0
«CtpoeHue SHLEKIETKH U NIEPUOBI, CTPOCHHE MTOJIOBBIX KIIETOK.
CIIEPMAaTO30M1a». Pa3znuyars ocoOeHHOCTH ciepMaToreHe3a u
OO0opynoBaHme: CBETOBOM MUKPOCKOTT; ooreHesa. OnuceIBaTh MPOLECCHI
MHKPOTIPEnapaThl SUIEKICTOK U OCEMEHEHUSI U OIUIOJOTBOPEHHUS, Pa3HbIE
CIIEpMAaTO30110B. BAapHUaHTBI MTAPTCHOI'CHE3a
JlabopaTopnas padora «l3yuenue
CTPOEHUS TMOJIOBBIX KJIIETOK Ha TOTOBBIX
MHUKpOIpenaparax»

10.4 | UnauBuyanbHOe NuauBuayalbHOE pa3BUTHE OPraHU3MOB PackpeiBaTh copepkaHue TEPMUHOB U

Pa3BUTHEC OPraHU3MOB —
OHTOI'CHE3

(oHTOTEHE3).

OMOpHoJorusT — Hayka O pPa3BUTUHU
opranuzmoB. Craauum >MOpHOreHesa
KUBOTHBIX (HA IPUMEPE JISATYIIKH ).

MOHSTHUI: OTUI0IOTBOPEHHE, 3UTOTA,
OmacToMep, aKpOCOMHasl peaKIus,
MIPOHYKJICYC, MAPTEHOTeHE3, SIMOPHOTEHE3,
npoOienue, Onactyna,
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Hpoo6nenue. Tumbl npobienus. OcoOeHHOCTH
JPOOJICHUST MIICKOIUTAONTUX. 3apO/IbIIICBHIE
JTUCTKH (TacTpyJsiysi). 3aKiaka OpraHoB U
TKaHEW U3 3apOJIBIIIECBHIX JTHCTKOB.
B3anMHoe BiHsiHEE YacTel pa3BUBAIOIIETOCS
3apoJbIIia

(amOpuroHanbHas UHAYKITUSA). 3aKiIaaKa
TJTaHA CTPOSHUS )KHBOTHOTO KaK Pe3yIbTaT
UEPApPXUYECKUX B3aMMO/ICHCTBHIA TCHOB.
Brnusiaue Ha SMOpHOHAIILHOE Pa3BUTHE
pa3In4YHbIX (PAKTOPOB OKPYKAIOIICH CPEIbl.

JleMoHCcTpaL UK

Ilopmpem: X. IlIneman.

Tabnuywl u cxemoi: «OCHOBHBIE CTalUU
OHTOI'EHE3a.

O6opynoBanue: monens «Llukn pazsurus
JISITYTITKA

MOpyJa, racTpyJia, Helpya, OpraHOreHes,
HKTOJEPMA, ME30/I€pMa, SHTOJIEPMA,
1LIEJIOM, HEpBHAs TpyOKa, XOpAa, KUIIeYHas
TpyOKa.

OnpenensiTb SMOPHUOHANIBHBINA IEPUO]T
pa3BUTHS OpraHU3Ma U OIHUCHIBAThH
OCHOBHBIE 3aKOHOMEPHOCTH JPOOIEHUS —
00pa3oBaHKE OJHOCIONHOTIO 3apOBbIIIIA —
0J1acTyJIbl; 3aBUCUMOCTD X0/1a APOOJICHUS
OT KOJIMYECTBA JKEJTKA B SIUIEKIIETKE;
racTpyysuuio u opranorene3. OObsCHATh
sTanbl U GEepeHIIMPOBKH TKaHEH,
00pa3oBaHMsI OPraHOB M CUCTEM OPTaHOB.
XapakTepru3oBaTh PETYIISLUIO
SMOPHOHAJIBHOTO Pa3BUTHSA;
JE€TEPMUHAIINIO U SMOPHOHAIBHYIO
WHIYKIHIO; TEHETUYECKUI KOHTPOJIb
pa3BUTHS.

OO0O0CHOBBIBATh BpEIHOE BO3/AEHUCTBHE
Ta0auyHOTO JAbIMA W AJKOTOJII Ha XOJ
SMOPHOHAIEHOTO

" MOCTAIMOPHUOHAILHOTO pa3BUTHUSA
OpraHM3Ma 4YeloBeKa

10.5

Pocrt u passutue
KUBOTHBIX

Poct n Pa3BUTHEC )KUBOTHBIX.

[TocTamMOpHOHATBHBIN TIEPUOI.

PackpeiBath cosepkanre TEPMUHOB U
MOHSTUHA: OHTOTE€HE3,

[Ipsimoe u Henpsimoe pa3BuTHe. PazButue ¢
MeTaMop(030M y OECIIO3BOHOUHBIX U
ITO3BOHOYHBIX )KMBOTHBIX. bronornueckoe
3HAYECHUE NPSAMOTO U HENIPSIMOI'O Pa3BUTHS,
HX pacrpocTpaHEHue B mpupoje. Turbl
pocTa )KUBOTHBIX. DAKTOPHI peryisinuu
pocTa )KMBOTHBIX U 4enoBeka. Cranun
OCTAMOPHOHAIBHOTO PA3BUTHUS Y

MOCTAMOPHOHAIBHOE pa3BuUTHE,
MeTamop(ho3, JTMYUHKA, POCT, CTapeHHe,
CMEpTb.

XapakTepu30BaTh  MOCTIMOPUOHATIBHBIH
[IepUoJ pa3BUTUA OpraHu3Ma U €ro
OCHOBHBIE (DOPMBI.

XapaxkTepHu30BaTh NPsMOE Pa3BUTHE U

€ro NepHOAbIL.
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JKUBOTHBIX U 4enoBeka. [lepuonbl
OHTOreHe3a uenoBeka. CTapeHue u cMepTh
KaK OMOJIOTHUYECKHUE MPOIIECCHI.
JeMoHcTpanUu

Tabauywl u cxemwl: «IIpsimoe u HeTIpsIMOE
pasButuey, «Pa3BUTHE MACKOIO )KyKay,
«Pa3Butne capanun», «Pa3BUTHE JIATYILIKU.
IIpakTnyeckas padora

«Bp1siBNIEHUE MIPU3HAKOB CXOJICTBA
3apo/ibllliel TO3BOHOYHBIX JKUBOTHBIX»

W3narate comepikaHue TEOPUI CTapeHUs
OpPTraHHU3MOB.

OOBICHATH OMOJIOTMYECKHI CMBICIT
pa3BuTHs ¢ MeTaMop(h030M

10.6

Pasmuoxenue u
pa3BUTHE paCTECHUI

Pa3mMHOKEHME U pa3BUTHE PACTEHUM.
I"ametodut u ciopodut. Meiio3 B
JKU3HEHHOM IIUKJIE PACTCHUH.
O6pa3oBaHue criop B mpoiiecce Meiosa.
["amerorenes y pacTeHHil.
Onnog0TBOPEHNE U PAa3BUTHE

PackpeiBath cojepkaHie TEPMHUHOB U
MOHATUI: TaMETOPHUT, CIOPOPHUT,
aAHTEePUINH, APXETOHUH, 3aPOCTOK,
METacropa, 3apoIbIIIEBbIi MEIIOK,
CUHEPTH/IbI, aHTUIIO/IBI, MUKPOCTIOPA,
MBUTBIIEBOE 3€PHO, IBOMHOE

pacTUTENbHBIX  OpraHu3MoB. J[BoliHOE
OIJIOIOTBOPEHHUE Y LIBETKOBBIX PACTEHHI.

O06pazoBanue u pa3BUTHE
ceMeHU.MexaHn3MBl perynanun
OHTOT€HE3a Y PaCTECHUI U KUBOTHBIX.
JleMoHCTpaL U

Ilopmpem: C. . HaBamun. Tabauysl u
cxembul._«JIBOMHOE OIJIONOTBOPEHUE Y
[BETKOBBIX pacTeHUil», «CTpoeHUE
CEeMSIH OJHOJIOJIbHBIX U ABYIOJIBHBIX
pacTeHui», « Kn3HEHHBIN UK MOPCKOU
KamycTbl», « KU3HEHHBIN LUK MXay,
«OKM3HEHHBIN IHUKJT TATOPOTHUKAY,
«KW3HEHHBI ITUKIT COCHEIY.
JlabopaTopnasi paGora

«CTpocHME OpPraHOB Pa3MHOXKECHHSI BBICIIIMX
pacTeHUumN»

OIJIoAOTBOPEHUC, POCT, MEpPUCTEMA,

KaMmOuH, IIEpUObI OHTOTE€HEe3a
L[BETKOBBIX PaCTEHHH.
XapakTepHu3oBaTh 0COOEHHOCTH

0ecroJyioro M IMOJIOBOTO PAa3MHOXKEHUS
LBETKOBBIX PaCTCHUM.

Beienats 0coOeHHOCTH POTEKaHUS
ramMeToreHesa y IBETKOBBIX PACTEHUH.
OnuceiBaTh MPOLECC IBONHOTO
OTLJIOIOTBOPEHUS Y IIBETKOBBIX
pacTeHuil U OOBIICHATH €To
MIPEUMYIIIECTBA [0 CPABHEHUIO C
OILJIOJIOTBOPEHUEM Y CIIOPOBBIX U
roJI0CEMEHHBIX
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WToro uacoB o teme

8

11 | Tema «I'eHeTHKa — HAYKa 0 HACJIEACTBEHHOCTH M M3MEHYHBOCTH OPTraHU3MOB»
111 Hcropust cTaHOBIICHHUS U 1 Hcropust CTaHOBIICHUSI U pa3BUTHUA TeHETUKU | PackpeiBaTh colaep:kaHue TEPMHUHOB U
pPa3BUTHUSA T'€HETUKHU KaK Kak HayKd. PaGoThI ITOHSTUI: T€HETUKA, IECH.

HayKH I'. Mengens, I'. ne ®pusa, T. Moprasa. Pons | /leMOHCTPHPOBATE 3HAHHS HCTOPHH
OTEYECTBEHHBIX YYEHBIX B PA3BUTUH BO3HHKHOBCHHA I'CHCTHKH.
renetuxu. Padotsl H.K. Konsiiosa, H.M. XapaKkTepu30BaTh OCHOBHBIC ITAIIbI
Basunosa, A.H. benosepckoro, I'./1. pa3BUTHA 'CHETUKH KaK HAyKN
Kapneuenko, 10.A. ®ununuenko, H.B. OpraHu4ecKyie BEIIECTBA KICTKU.
TumodeeBaPecoBcKoro. buonornueckue noaumepsl. benku.
JleMOHCTpALH AMMHOKUCIIOTHBIN COCTaB OENKOB.

CTpyKTypbl O€IKOBOI MOJIEKYJIBI.
I'. le ®pus, T. Mopras,
H. K. Konsros, H. M. BaBnnos,
A. H. benosepckuit, I'. []. Kapnieuenko,
10. A. ®unnmnuenko,
H. B. Tumodees-Pecosckuii A.H.
benozepckoro, I'.J]. Kapnieuenko, FO.A.
Oununuenko, H.B. TumodeeraPecosckoro.
JleMoHCTpaL U
Ilopmpemui: I'. Mennens,
I'. Ie ®pus, T. Mopran,
H. K. Konsnos, H. 1. BaBumos,
A. H. benoszepckunii, I'. JI. Kaprieuenko
11.2 | OcHOBHBIE OHATHS U 1 OCHOBHBIE TEHETUYECKHUE MOHATUS U PackpeiBaTh copepkaHue TEPMUHOB U

CHMBOJIbI T€HETUKHN

CHUMBOJIBI. ['OMOJIOTHYHBIE XPOMOCOMBI,
aJJIebHbBIE TeHBI, ATbTePHATHBHBIC
MPU3HAKH, TOMUHAHTHBIN U
pELECCUBHBIN MTPU3HAK, TOMO3UTOTA,
TeTEPO3UTOTa, YUCTASI IUHUS, THOPHUIBI,

MMOHSTHUM: HACIEACTBEHHOCTD,

HacJacJ0BaHUC, UBMCHYUBOCTDh, I'CHOTHII,

(beHoTHUIl, TEHOM, JIOKYC, XPOMOCOMBI,
aJUIeJIbHbIE TE€HBI (AJUIeNIN),

AJIBTCPHATUBHBIC IPU3HAKN, TOMO3UI'0TA,
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reHotut, peHotur. OCHOBHBIC METOIbI
TEeHETHKU: THOPHIOJIOTUYCCKUH,
IIUTOJIOTHYCCKHIA,
MOJIEKYJISIPHOT€HETUYECKUM.

JdemoHcTpanmuu

Tabnuywvl: «MeTonpl TEHETUKH», «CXEMBbI

CKpEIIUBAHUSI.
Jlaboparopnasi padora

«/Ipo3oduna kak 00BEKT TeHETUYECKUX
WCCIICIOBAHUID)

reTePO3UroTa, JOMUHAHTHBIN IIPU3HAK,
pEeLEeCCUBHBIN ITPU3HAK, YACTAs JINHUS,
rubpusl. [1onb30BaThCs reHETUYECKOM
TEPMUHOJIOTUEN U CUMBOJIMKON IS
3aIACU CXEM CKPEIIUBAHUS

Hroro yacos no teme 2
12 Tema «3aKOHOMEPHOCTH HACJIEACTBEHHOCTH
12.1 3aKOHOMEPHOCTH 2 Monorubpuanoe ckpenuBanue. [lepBorit PackpeiBath conepkaHue TEPMUHOB U
HACJIEJIOBaHUSI IPU3HAKOB. 3aKoH MeHens — 3aK0H eJMHO00pasus MOHSTHI: MOHOTHOPUIHOE
MonorubpuaHoe rudpuIoB niepBoro nokosienus. [IpaBuiio CKpelIMBaHue, YUCTOTa TaMeT,
CKpELIMBaHUE JoMuUHUpoBaHus. Bropoii 3akoH MeHnzaens — | JTOMUHUPOBAHUE, PACIIEIIIIEHNE

3aKOH paClICIICHUA ITPU3HAKOB.
I_[I/ITOJ'IOFI/ILIGCKI/IG OCHOBBI MOHOFI/I6pI/II[HOFO
CKpCUIMBaHUA.

I'unoresa 4UCTOTHI raMer.
JleMoHCTpaLun
Ilopmpem: 1. Menpens.

Tabnuywl u cxemsi: «IlepBblit 1 BTOpoi
3akoHbl MeHzens». Q0opynoBanue:
MOZEJIb JIUIsl JEMOHCTPALUU 3aKOHOB
eanHooOpa3usi THOPUIOB MEPBOTO
IIOKOJIEHUS M PaCIIEIJIEHHS IPU3HAKOB;
CBETOBOM MUKPOCKOII, MUKPOIIpENapar:
«Apo3odumnay.

IIpakTnyeckas padora «3ydeHue
pe3yiIbTaToB MOHOTUOPHUIHOTO
CKPEIMBAHUS Y JPO30(PHITBI»

MIPU3HAKOB.

OnuceiBaTh ONBITEL . Mennend 1o
M3Y4YEHUIO HACJIEI0BAHUS OJTHOM Maphbl
IIPU3HAKOB y TOpPOXa MOCEBHOTO.
[TpuBoUTE GOPMYIUPOBKHU MEPBOTO U
BTOpOro 3akoHOB I'. Menpens (3akoHa
eanHooOpa3usi THOPUIOB IEPBOTO
IIOKOJIEHUS, 3aKOH pacCIIeIICHUs
MIPU3HAKOB) U OOBICHATDH UX
LIUTOJIOTUYECKUE OCHOBBI.

CocTaBiaTh cXeMbl MOHOTHOPHIHOTO
CKPEILMBAHUSA U PEIIaTh NT€HETUUECKHE
3aJla4d Ha MOHOTHOPHIHOE CKpEeLIBaHUE
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12.2 AHanu3upyroliee AHanu3upyrolee CKperuBatme. PackpeiBath conepkaHnue TEPMUHOB U
ckpemBanue. Henonnoe [IpoMeKyTOUHBIN XapaKTep HACACAOBAHMS. | MOHATUI: aHATU3UPYIOIIEE
JTOMHHHUPOBaHHE Pacniennenue npu3HakoB MPHU HETIOJIHOM CKpeIllMBaHUE, HETIOJIHOE

JIOMUHUPOBaHHUE, KOJIOMUHUPOBAHUE.
JIOMUHUPOBAHUHU. CocTaBisATh CXEMbI AHAJIU3UPYIOILIETO
JleMOHCTPALMH CKpEILMBAHUA U PelIaTh FTeHETUUECKUE
Tabuuipl U cXeMbl: «AHATU3HPYIOIIEE 3allatiil Ha aHaIM3MPYIOIICe CKPCLMBAHHIC
CKDCIIHBAHHE Y HEMOJIHOE JOMUHUPOBAHKE

12.3 | lurubpuanoe JurubpunHoe ckpemuBanue. Tpetuil 3akoH | PackpbeIBaTh cojiepkaHue TEPMUHOB H
CKpEeIIUBaHHe Menpenss  —  3aKoH HE3aBHCHUMOT'O | MOHSITHIA: TUTHOPHUIHOE CKpEIBaHHE,

HacJe0BaHus pU3HaKoB. [[uTonoruueckue
OCHOBBI IMTHOPUIHOTO CKPEIINBAHUS.
JdemoHcTpauuu

Ilopmpem: I'. Mennensb.

Tabauywl u cxemvl: «TpeTuit 3aK0H
Meunnens».

OO6opynoBanue: MOJIEIb ISl IEMOHCTpAITUU
3aKOHa HE3aBHCUMOTO HAaClIeJOBaHUs
MIPU3HAKOB; CBETOBON MUKPOCKOIT;
MuKpompenapar «/Ipozoduna.

IIpakTuyeckas padora «/3ydyenue
pPe3yNbTaTOB TUTHOPUAHOTO CKPEIIUBAHUS Y
JIPO30(UITBI»

(beHOTUNHYECKUI pauKal.

OmnuceiBath onbITH I'. Menpens o
M3YyYEHUIO HACJIEOBAHUS JIBYX Hap
IIPU3HAKOB y TOpPOXa MOCEBHOTO.
[TpuBOAUTE GOPMYIHUPOBKY TPETHETO
3akoHa I'. Mennens (3akoHa
HE3aBUCHMOTI'0 HACJIEJOBAHUS MIPU3HAKOB)
1 OOBSACHATH €0 LIUTOJIOTUYECKUE
OCHOBBI. [IpMeHATh MaTeMaTHUECKUI
pacuer ¢ MOMOIIbI0 (PEHOTUITHYECKOTO
pajuKalia ¥ METOAA NEPEMHOKEHUS
BEPOSATHOCTEN BApUAHTOB pacCILEIICHHS
MPU3HAKOB Y TOTOMKOB O (DEHOTHUIY U
TeHOTHUITY.

CocTaBisTb  CXeMbl  JAUTHOPHIIHOTO
CKpEILMBAHUSA U pellaTh T€HETHYECKHe
3aJ]auu Ha JUTHOPHUIHOE CKpELIBaHNE
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12.4

CremieHHoe

HACJICJOBAHUC ITPHU3HAKOB.

XpoMOCOMHas TeOpust
HACJIEICTBEHHOCTH

CuenieHHoe HaclleI0BaHNE IPU3HAKOB.
Pa6otsl T. Moprana. CuensieHHOE

HAcCJICJOBAHUE I'CHOB, HAPYHICHUEC CHCIIIICHUA

MEX]ly reHaMHu. XpOMOCOMHasl TEOpHUs
HACJIEICTBEHHOCTH.

JeMoHcTpanUu

Ilopmpem: T. MopraH.

Tabauyer u cxemovr: «CueniaeHHOE

HacJIeJOBaHUe IIPU3HAKOB y

JIPO30(UITBIY.

PackpbIBaTh conepkaHie TEPMUHOB U
MOHATHUM: CLEIUICHHOE HacJIe10BaHue,
HapyLEHHs! CLEIUICHUS T€HOB,
KPOCCHUHTOBEp, pEKOMOMHAIINS T€HOB,
IeHEeTHYECKUE KapThl, MOPraHU/Ia.
[TpuBOAUTH (POPMYITUPOBKH 3aKOHOB
Moprana (3akoHa CLEIIEHHOT'O
HACJIEJOBaHMsI T€HOB U 3aKOHA HaPYIIEHUS
CLICIIJICHUSI MKy T€eHaMH) U OOBSACHSATD
UX UTOJIOTMYECKHE OCHOBBI.
[TepeuncasiTb OCHOBHBIE MOJIOKEHUS
XPOMOCOMHOW TEOPUU HACIIEICTBEHHOCTH.

12,5

I'eneTuka nona

I'eneTtuka nomna. XpoMOCOMHBIN MEXaHU3M
omnpezesieHus noja. AyTocoMbl U TI0JIOBbIE
XpOMOCOMBI. ['oMOorameTHbIi 1
reTeporameTHbIN 1oJj. I'eHeTnyeckas
CTPYKTYypa IOJIOBBIX XPOMOCOM.
HacnenoBanue npu3HakoB, CLHEIJIEHHBIX €
IOJIOM.

JleMoHCTpaL U
Tabauywr u cxemol.: «I'eHeTHKA TTOJIAY,

PackpeiBaTh copepkaHue TEPMUHOB U
IIOHSATUI: ayTOCOMBI, I10JIOBBIE
XPOMOCOMBI, TOMOI'aMETHBIH 11011,
reTeporaMeTHBIN 0.

OOBACHATH XpPOMOCOMHBIN MEXaHU3M
OIIpEIEIICHU T10J1a Y OPTaHU3MOB.
IIpuBOAUTE IPUMEPBI HACIIEIOBAHUS
IIPU3HAKOB, CIICTUIEHHBIX C I10JIOM.
CocTaBIiATh CXEMBI CKPEILIMBAaHUS

«Kapuotun uenoseka», «Kapuotumn
TIpo30¢ by, «KapuoTUI NTHITEI

U pelIaTh TeHeTUYEeCKHe 3a1aun Ha
HacJeJ0BaHNEe IPU3HAKOB,
CIIETIJICHHBIX C ITOJIOM.

[TpuBOANTE TPUMEPHI TEHETHYECKUX
3aboseBaHui U 1e(hEKTOB

y OpPraHW3MOB, CBSI3aHHBIX C TIOJIOBBIMU
XPOMOCOMaMH
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12.6 ['eHoTHIT KaK 1IETOCTHAS 2 'eHOTHMIT Kak IIeJIOCTHAs CHUCTEMA. PackpsiBaTh conepikaHne TEPMUHOB U
cucreMa [InelioTponuss —  MHOYKECTBEHHOE HOHATHUYN: MHOKECTBCHHOE JEIICTBHE
JIeUCTBME TeHa. MHOXKECTBEHHBIN reHa (MiedoTponus),
AIICIIN3M. BzaumoneiicTBue KOMIUIEMEHTAPHOCTb, 3IHUCTA3,
HeaJUIeJIbHBIX TeHOB. MTOJTUMEPHS.
KoMt JIEMEHTAPHOCTh. OHpCI[CHSITL (bOpMBI B3aMMO/ICUCTBUS
Onucras. [lonmumepus. [eneTndeckuii AJUICIIEHBIX M HCAJLICIPHBIX TCHOB.
KOHTDOJIb PA3BUTHS PACTEHHH, KUBOTHBIX 1 | |IPMBOHTL IPUMEPBI IUIEHOTPOIHOrO
YesIoBeKa, a Takke (PU3MOTOrHYECKUX ACUCTBHS FCHOB.
IPOLIECCOB, OBEICHHS U KOTHUTHBHBIX Pemars TCHETHHMCCKUE 3aladn  Ha
byHKTHiL. B3aUMOJICHCTBUE HeaJUIeJIbHBIX
[eHeTHYECKUE MEXaHU3MBI ['CHOB
CUMOHOTEHE3a, MEXaHU3MBbI
B3aUMOJICUCTBUS «XO3SIMH — MMApa3uT» U
«XO03SIMH — MUKpOOHOMY. I'eHeTH4ecKue
aCIeKThl KOHTPOJIS U U3MEHEHUS
HaCJIeICTBEHHOW MH(OpMaIun
JdemoHcTpauuu
Tabauyvr u  cxemwvr. «MHOXECTBEHHBIN
amnenn3My; «B3anMoieiicTBie TEHOBY
Hroro yacos 1o Teme 10
13 | Tema «3aKOHOMEPHOCTH U3MEHYMBOCTH)
13.1 N3meHunBOCTH 1 B3aumopeiicTBue reHotuna u cpenbl npu | PackpeiBaTh coaepikaHue TEPMUHOB U
MPU3HAKOB. Bus dbopmupoBaHuy GEHOTHTIIA. MOHSTUIN: U3MEHYUBOCT,
M3MEHYUBOCTH N3menunBOCTh Mpu3HakoB. KauecTBeHHBbIE U | HEHACIIEICTBEHHAS] K3MEHYNBOCTb,

KOJNMYCCTBCHHBIC ITPU3HAKH. BI/IJIBI
U3MEHUYUBOCTHU:

HEHAaCJIeJICTBEHHAsI U

HacJIEICTBEHHAs!.

JAeMoHcTpanuu

Tabauyer u cxemvl: «Buabl ”3BMEHUUBOCTI.

HACJEACTBEHHAs N3MEHYUBOCTbD.
CpaBHUBaTh HEHACIIEACTBEHHYIO
U3MEHYMBOCTH C HACIIEICTBEHHOM.
[IpuBOAUTE IPUMEPHI KAYECTBEHHBIX
Y KOJINYECTBCHHBIX IIPU3HAKOB
OpraHU3MOB, IIPOSIBIICHUN Y
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O0opynoBaHme: )uBbIe U repOapHbIe
HK3EMIUIAPBI KOMHATHBIX PAaCTECHUIA;
pucyHku (doTtorpadun) KUBOTHBIX C
Pa3IMYHBIMH BHIaMU U3MEHYHMBOCTU

OpraHu3MOB HEHACIIEICTBEHHON U
HaCJICJICTBEHHON M3MEHUHBOCTH

13.2 | MoguduxannonHas MoaudukanonHas U3MEHUUBOCTh. Pob PackpeiBaTh copepkaHie TEPMUHOB U

U3MEHYUBOCTD cpensl B popMupoBaHUN MOAUGUKALMOHHON | MOHATHI: MOIUUKALMOHHAS, WU
MU3MEHYUBOCTH. (beHoTunnyeckas, "3MEHYNBOCTb,
Hopwma peakiuu npusHaka. BapHaHTa, BapUallMOHHBIN pAL,
BapuanuoHHbIii pAa W BapualMOHHAS BapHallMOHHAS KPUBasi, HOPMa PEaKIIH
kpuBas (B. WoranHcen). CaoiicTBa npu3HaKa, MOAU(UKALUK.
MOTU(DUKATIMOHHOW U3MEHUYUBOCTH. XapakTepru3oBaThb CBOMNCTBA
JleMoOHCTpaUH MOTU(UKAITMOHHONW U3MEHUYUBOCTH.
Tabnuyb u cxemol: [TokasbIBaTh pOJIb YCIOBUI BHEIIHEH
«MoaudukamoHHass U3MEHYUBOCTDY. Cpebl B pasBUTHH MOAHPHKALMOHHOM
OGOpY/I0BANHE: KHBBIC I TCPOAPHBIC M3MEHUYUBOCTH Y OPTaHU3MOB. CTpOI/ITIl
HK3EMIUIAPHl KOMHATHBIX PacTEHUIA; BapHalMOHHBIC PAABI M rpaduk KpHBOH
pucyHku (¢dotorpadun) KMBOTHBIX C HOPMBI pCaKIIH TIPUSHAKOB y
npUMepaMu MOAM(PUKALIMOHHOM Pa3IIMIHBIX OPTaHM3MOB
n3meHunBOCTH. JlabopaTtopnasi padora
«HccnenoBanue 3aKkOHOMEPHOCTEN
MOTU(UKAITIOHHON H3MEHUYUBOCTH.

[TocTpoeHne BapualMOHHOTO psijia U
BAPUALIMOHHON KPUBOI»

13.3 | I'enotunuueckas ['enoTunuyeckas n3MeHUMBOCTh. CBolicTBa | PackpeiBaTh copepkaHue TEPMUHOB U
U3MEHYHBOCTb. TeHOTHITMYECKON M3MEHYMBOCTH. BrIb MOHATHI: KOMOMHATHUBHAS
KomOunaTtuBHas TeHOTHINYECKON M3MEHYMBOCTH: M3MEHYMBOCTb, MyTallUOHHAS
U3MEHYNBOCTh KOMOWHATHBHAsS, MyTallHOHHASI. W3MEHYHNBOCTh, KOMOMHAIINN, MYTAIIHH.

KoMmbOunaTtuBHasg H3MEHUYUBOCTL. MeHo3 1
MOJIOBOM IIPOLIECC — OCHOBA
KOMOMHATUBHON U3MEHYUBOCTH. PoJb
KOMOMHATUBHOM M3MEHUYNBOCTH B
CO3/IJaHUU TEHETHYECKOTO pa3HOOOpa3usi B
npeaenax OJHOro BUJA.

XapakTepu3oBaTh CBOMCTBA
T€HOTUINYECKOW H3MEHYMBOCTH.
OnuceIBaTh MEHO03 U MOJOBOM MPOLIECC
KaK OCHOBY IIPOSIBJICHUS Y OPIaHU3MOB
KOMOWHATUBHON U3MEHYMBOCTH.
IToxa3pIBaTh HA KOHKPETHBIX IPUMEpax
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JdemoHcTpanuu
Tabnuywl u cxemol: «KoMOMHATUBHAS

POJIb KOMOMHATUBHON M3MEHYUBOCTH B
CO3/IaHUU T€HETUYECKOT0 Pa3Hoo0pa3us
OpraHM3MOB B IIpeJiesax OQHOroO BUA.

13.4

MyranuonHnas
WU3MEHUYUBOCTb.
3aKOHOMEPHOCTH

MYTAaIMOHHOI'O IIpo1ecca.

DoureHeTnuka

MyTauroHHasi U3MEHYHUBOCTh. BHUbI
MYyTalllii: TEHHbIE, XPOMOCOMHBIE,
renoMuble. CIOHTaHHbBIE U
WHIYUHUPOBAHHBIE MyTalluu. SaepHbIe U
LHUTOIUIA3MAaTUYECKUE MYTaLlUHU.
ComMaruueckue U MojoBble MyTalUU.
[IpryrHBI BOSHUKHOBEHUS MyTaLlAM.

My'TaFeHLI " UX BJIIMAHHUC HA OPraHHU3MBbI.

3aKOHOMEPHOCTH MYTAIlMOHHOTO
npouecca. 3aKkOH TOMOJIOIMYECKHUX
psa0B

B HaciencTBeHHOH u3menunsoctu (H.1.
Basunos). BuesiepHast U3MeHYMBOCTh U
HaCJIECTBEHHOCTb.

JleMoHCTpaL U

Ilopmpemeui: T'. Jle ®pus, B.
Worannucen, H. 1. BaBunos. Tabauywi

u cxemwl. «I'eHeTH4YecKkHe 3a00eBaHUs
yenoBeKkay, «Buael myranuii».
O0opynoBaHme: )KUBbIE U repOapHbIe
AK3EMILISIPBI KOMHATHBIX PACTEHMI;
pucyHku (¢dotorpadun) >KUBOTHBIX
pa3IMYHBIMM BUIaMU U3MEHYMBOCTH.

PackpeiBaTh copepkaHie TEPMUHOB U
MOHATHI: MyTallUd, XPOMOCOMHBIE
nepecTporKu (abepparium),

MIOJIMIUIONMS, AaHEYTIOUIAS, MYTaHT,
MyTareHsl.

ITpuBoauTh IIPUMEPBI MyTaluH,
BCTPEUAIOLIUXCS Y Pa3HbIX OPraHU3MOB.
KnaccupunupoBarh MyTanuyu 1o pasHbIM
OCHOBAHUSIM.

PaznuuaTh Ha H300paxeHUsxX (cxemax,
TabIUIax ) TeHHbIE MYyTaIUH,
XPOMOCOMHBIE NIEPECTPONKH Pa3HBIX
BUJIOB: JIEJICIINH, TYTIIUKALUY,
TPaHCIOKAM1, NHBEPCUH; T€HOMHbIE
MyTalUH.

CpaBHMBaTh MEXIy Cc000H MyTanuu
pa3HbIX BUJIOB.

XapakTepHu30BaTh CBOMCTBA MyTallUOHHOU
M3MEeHYMBOCTU. Ha3pIBaTh MpUYMHbI
MYTallli, BBISIBJISITH HCTOUHUKH
(aKkTOPOBMYTAareHOB B OKpY Karolei
cpenie (KOCBEHHO).

[IpuBoauTH (bopMyITHUPOBKY 3aKOHa
TOMOJIOTUYECKUX PSJIOB
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IpakTnyeckas padora

«MyTtanuu y 1po30Quiibl (Ha TOTOBBIX
mukponpenaparax)» A.H. benosepckoro,
I'.JI. Kapneuenko, F0.A. ®ununuenko, H.B.
TumodeeaPecoBckoro.

JdemoHcTpanuu

Ilopmpemeui: I'. MeHnenbp,

I'. le ®pus, T. Mopras,

H. K. Konsros, H. M. BaBnnos,

A. H. benoszepckuii, I'. /I. Kapnieuenko,

0. A. ®ununuenko, A.H. benosepckoro,
I'. 1. Kaprieuenxo, FO.A. @ununyenxo, H.B.
TumodeeBaPecoBckoro.

JleMoHCcTpaL UK

Ilopmpemui: I'. Mennens,

I'. Ie ®pus, T. Mopran

Kapuortun yenoseka. MexayHapoHas
IporpamMma UccCleI0BaHHs T€HOMa YeJIOBEKa.
MeToapl U3ydeHus: TeHETUKH YeT0BEKa:
TE€HEeaIOrnYeCKUN

M HACJIEACTBEHHOM M3MeHYnBOCTH H.
. BaBuiioBa 1 000CHOBBIBATH €0
3HAYEHHE JIJISI IPAKTUKH CEITbCKOTO
XO03sHCcTBa

HToro uacoB o Teme

14

Tema «I'eHeTHKA Ye10BEeKa»
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141

I'eneTuka JenoBeka.
MeToapsl MEAUIIMHCKON
T€HETUKHU

Kapuorun gyenoseka. MexaynapoaHas

mporpamMma UCCIE€A0BaHUA rCHOMA YC€JIOBCKA.

MeToabl U3ydeHusi TeHETUKU YeJI0BeKa:
reHeajorun4ecKuii, OJTM3HEIOBBIH,
[UTOT€HETUYECKUH, TOIMYJISIITUOHHO-
CTaTUCTUYECKUI, MOJICKYJISIPHO-
TCHETUYCCKUM.

CoBpeMEHHOE olpe/ieJIeHUe TeHOTUMA:
MOJIHOTEHOMHOE CEKBEHHUPOBAHUE,
T€HOTUITUPOBAHUE, B TOM YHUCJIE C
nomoisio IT1{P-ananu3za.
HacnencrBeHnnsle 3a00J1eBaHUS
4yeJoBeKa. | 'eHHbIE 1 XpPOMOCOMHBIE
OoJie3Hu yeaoBeKa. bonesHu ¢
HAaCJIEJCTBEHHOM
MPEAPACIIONOKEHHOCTHI0. 3HAUEHUE
MEIUIMHCKON I'eHETHUKH B
MPEAOTBPALIEHUH U JICUEHUH
TeHEeTHYECKUX 3a00JIeBaHUI YeIoBeKa.
Meauko-reHETUYECKOE
KOHCYJIbTHpOBaHUE. CTBOJIOBBIE

PackpeiBaTh copepkaHie TEPMUHOB U
IIOHSTHI: CEKBEHUPOBaHHUE, KapTa
XPOMOCOMBI, IPoOaH/I, HACIEICTBEHHbIE
0oJie3HH (MOHOT'€HHBIE, IOJIUT€HHBIE,
TEHHbIE, XPOMOCOMHBIE),
MEIMKOI€HETHYECKOE KOHCYIbTUPOBaHUE,
JOpOAOBasi AMArHOCTUKA, aMHUOLIEHTE3.
[TepeuncasiTb 0cOOEHHOCTH U3yUYEHUS
TEHETHUKH YeJI0BEKa U METO/IbI
MEAULMHCKON F€HETHUKH.
XapakTepu30BaTh METO/Ibl U3yUEHUS
TEHETHKH YeJIoBeKa (FreHealornuecKuii,
OJIM3HELOBKIN, IUTOTCHETHYCCKUI,
MOJIEKYJISIPHO-T€HETUYECKH,
MOMYJISILIUOHHO-CTaTUCTUYECKH ).
OnuceIBaTh LENH, 33Ja41 U JOCTHKECHUS
MEXIYHAPOAHOU Iporpammsl «I'eHom
yesoBeka». Pa3nuyaTh Ha M300paskeHUsIX
(cxemax, TabmuIax) KapTbl XpOMOCOM
(reneTnyeckue, GU3NUECKHUE,

KIIeTKU. [IoHATHE «TeHETHYECKOTO TPy3ay.
DTHUYECKHE aCIIEKTHI MCCIEIOBAHNM B
obnactu

pPENaKTHPOBAHUS TEHOMA U CTBOJIOBBIX
KJIETOK.

['eneTnyeckue GaKTOPhI MOBBIIEHHON
'—IYBCTBI/ITeJ'II)HOCTI/I YCJIOBCKA K
bU3UMYECKOMY U XUMUYECKOMY
3arpsI3HEHUIO OKPYXKAOIIEH CPEeIbI.
['eHeTnyeckas MpeapacioNoKeHHOCTh
YyeJ0BeKa K IMaTOJOTHsIM.

JdemoHcTpanuu

CHUKBEHCOBBIE).

OnuceIBaTh METOABI COBPEMEHHOTO
ONpEeAeIICHUsI TEHOTUIIA OpraHru3Ma;:
MOJIHOTEHOMHOE CEKBEHHUPOBAHUE,
T€HOTUIUPOBAHKE, B TOM YHCIIC C
nomoiupo I11[P-ananu3a.
XapakTepu30BaTh HACIIEICTBEHHbIE
3a00NeBaHus YeNIOBEKa U 3a00IeBaHU
C HACJIEICTBEHHOU
MIPEaPACIIONOKEHHOCTBIO.
CpaBHMBATh T'€HHBIE, XPOMOCOMHBIE
00J1e3HU YeIoBeKa 1 OOJIE3HHU C
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Tabauywvl u cxemvi: «KapuoTun yeaoBeKay,
«MeTo bl U3yUYEeHHS TEHETUKHU YEJIOBEKAY,
«"eneTnueckue 3a00JI€BaHUS YEIIOBEKAY.
IMpakTnyeckas padora

«CocraBieHue 1 aHajau3 poAOCIOBHON

HaCJICJICTBEHHOM
MIPEIPACTIONOKEHHOCTHIO.
YcraHaBIMBaTh B3aUMOCBSI3b MEKITY
HACJIEACTBEHHBIMU 3a00I€BAaHUSIMA
yeJI0BEKa U UX FeHETHYECKOH OCHOBOIA.
OO0O0CHOBEIBATEH 3HAYECHUE
MEIUKOT€HETHYECKOTO
KOHCYJBTUPOBAHUS B MPEIOTBPAIICHUH
1 JICUEHUH HACIEICTBEHHBIX
3a00JICBaHUM YEIOBEKA

HWToro gyacoB o teme

15

Tema «Ceek1lusi OPraHu3MoB»

15.1

OCHOBHBIE TTOHATHUA
CEJNIEKLIUU

JloMmecTuKamus v CeaeKIus.
3apoKICHUE CEJICKIINU U
JOMECTUKAIINH. YUeHue

PaCKpBIBaTI) COACPIKaHNEC OCHOBHBIX
MOHSTHH: CCIICKIMA, AOMCCTHUKAIlMA,
MMPpUMUTHUBHAA CCIICKIIUAA,

H.M. BaBunosa o LleHTpax NpouCcxoxKACHUSA
¥ MHOT000pa3ust KyJIbTYPHBIX PACTEHH.
Posb ceneknuu B CO31aHUU COPTOB
pacTeHuit u nopoa KUBOTHBIX. CopT,
[OpPO/1a, IITaAMM. 3aKOH TOMOJIOTHYECKUX
PAIOB B HACJIEACTBEHHON N3MEHUYNBOCTH
H.N. BaBunoBa, ero 3HaUeHUE JJIsS
CEJICKIIMOHHOMN PabOTHI.

JleMoHCcTpanun

Iopmpemu: H. 1. BaBunos, 1. B.
Mnunuypun, I'. /1. Kapnedenko,

I1. I1. JIykepsinenko, b. JI. Acraypos.
Tabauywl u cxemol: «LleHTpBI
MPOMCXOXKACHUS 1 MHOTOOOpa3ust
KYJbTYPHBIX PACTEHUI», «3aKOH
TOMOJIOTHYECKUX PSAIOB B
HACJIEJCTBEHHON N3MEHUYUBOCTIY.

KOMOWHATHUBHAs CEeNIEKIHs, COPT, MOpoJa,
HITaMM.

IlepeunciiATb OCHOBHBIE HTAIIbI
pa3BUTHS CEIEKLIMU KakK IIpolecca U
HayKH.

XapakTepru3oBaTh COJIEPKAHUE

yuenus H. 1. BaBunosa o

[{eHTpax mpouCXOoXKaEHU U
MHOT'000pa3ust KyIbTYpHBIX

pacTeHui.

[TokaseiBaTh LIeHTpBI TPOUCXOKACHUS U
MHOT000pa3usi KyJIbTYPHBIX PAaCTEHUH U
[{eHTpBI TOMECTUKALIMY TOMAITHUX
KUBOTHBIX Ha KapTe MUpa, CBA3BIBATH UX
MECTOIIOJIOKEHUE C OYaraMu
BO3HUKHOBEHHUS JPEBHENIINX
[ABUJIN3ALUHA.
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JlabopaTopnas pabora «l3yuenue
COPTOB KYJIbTYPHBIX PACTEHUH U MOPOJ
JIOMAITHUX

JKHUBOTHBIX)

CpaBHHBaTh COpPT, MOPOIY, LITAMM C
BUAAMU-POIMYAMHU.

OO00CHOBBIBaTh 3HAYCHUE 3aKOHA
TOMOJIOTHYECKUX PSIIO0B B

HaCJICJICTBEHHON M3MEHUYMBOCTH H.

W. BaBuiioBa 1t ceEKIIMOHHOMN

paboTHL.

OnuceIBaTh NEPCIEKTUBBI TOMECTUKAIIUN U
CO3/JaHUE HOBBIX COPTOB KYJIbTYPHBIX
pacTeHui, opoJ

JOMAIIHUX KUBOTHBIX U IITaAMMOB
MHUKPOOPIraHu3MOB

15.2

MeTtoanl celneKIIMOHHON
pabotel. CoxpaHeHue,
HU3y4YECHUE U
HCIIOJIb30BaHIE
TEHETUYECKUX PECYPCOB

MeTopl CeNeKIIMOHHOM pabOoTHhI.
HckyccTBeHHBIN 0TOOP: MacCOBBI U
WHJUBU1yaJIbHBIA. DTalbl
KOMOHMHAIIMOHHON CENEKIIHH.
HcnblTanue npou3BOAUTENEH 110
noToMcTBY. OTOOD 10 TEHOTHILY C
MOMOIIBIO OLIEHKH (peHOTHIa
MOTOMCTBA M OTOOP T10 TEHOTHITY C
noMonipo ananuza JJHK.
NckyccTBEeHHBIN MyTareHes3 Kak MeTo/I
CEJIEKIIMOHHOM paboThl. PananmoHHbIi 1
XAMHYECKUN MyTareHe3 Kak HICTOUHUK

MYTaIi y KyIbTYpHBIX OPM OPraHU3MOB.

Hcnonp30BaHne TEHOMHOTO
peaaKkTUPOBAHUS U METO/OB
pexomOuHanTHbIX JIHK nms momydenus
MCXOJIHOTO MaTepuaa Jijisl CEJIeKIUU.
[Tonydyenue moauIIONa0B.
BHyTpuBHI0Bas THOpHUINA3AIIHS.
bnuskopoicTBEHHOE CKpeIIMBaHKE, UIH

PackpbIBaTh cosepkaHle TEPMUHOB U
MOHSTHI: UCKYCCTBEHHBINH 0TOOD,
IIPOU3BOIUTEINHN, IKCTEPHED,
OJIM3KOPO/ICTBEHHOE CKPEIUBAaHUE, WIN
MHOPHIMHT, HEPOJCTBEHHOE
CKpEeIllMBaHUE, WIIN ayTOPUJIMHT, YHCTas
JIMHUSA, TeTepo3ucC (rudpuaHas cuia),
T€HOMHOE PEeIaKTUPOBaHUE,
VCKYCCTBEHHBII MyTarcHes,
(bakTOpbIMyTareHsbl, MOJIUILION/IbI,
oTAalieHHas THOpUIN3alHs,
CEeKBEHHPOBaHME. XapaKTepU30BaTh
OCHOBHBIE METO/IbI CEJIEKIIUN PACTEHUH U
KUBOTHBIX:

HCKYCCTBEHHBIN 0TOOp H
rUOpUIU3AIHIO.

CpaBHMBaATh MacCOBBII UCKYCCTBEHHBIN
0TOOp ¢ MHIUBUAYAIbHBIM, ITOKA3bIBATh
UX 3Ha4E€HHUE JIJIs CEEKIUU KYJIbTYPHBIX
pacTeHHU U JOMAIIHHUX )KUBOTHBIX.
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uHOpuUHT. HepoacTBeHHOE CKpellMBaHue,
WK ayTOpuauHr. ['eTepo3uc u ero NpuUurHBI.

Hcnonp3oBanue rereposuca

[IpuBOANTE KOHKPETHBIE TPUMEPHI
OTJAJICHHOI TMOpUIN3aluu B CENIEKIINU.
OmnuceiBate onsiT I'. JI. Kapnieuenko no
MIPEOI0TICHUIO OECTIIIONUS MEKBHIOBBIX
ruOpUJIOB.

B cestekuuu. OTnaseHHas THOpHIr3aIus.
[Tpeononenue GeCruIOANS MEKBUIOBBIX
ruOpu1oB. JIOCTHIKEHHS CETICKIIMU paCTCHHUI
1 )KUBOTHBIX.

CoxpaHeHHUE U U3y4CHHE TCHETHYCCKUX
PECYPCOB KYJIbTYPHBIX PACTEHUN U UX JUKUX
poaudeit 1yist CO3IaHKsI HOBBIX COPTOB U
THOPHUJIOB CEIIbCKOXO03SHUCTBEHHBIX KYIBTYP.

JleMoHCcTpaL UK

Ilopmpemuwi: H. 1. BaBunos, 1. B.
Mnwuuypum, I'. /1. Kapnieuenko,

H. Bopnoyr, J. K. bensies. Tabauyer u
cxembl: «MeTolIbl CENEKLIUNY,
«OtnaneHHas rudpuIA3aIus»,
«Mytarene3». JlabopaTtopHasi padora
«M3yyeHrne METO/IOB CEJIEKIINHU
pacTeHuin»

IIpakTnyeckas padora «lIpuBuBka
pacTeHun».

Jkckypeusi «OCHOBHBIE METOABI U
JOCTUXKEHUS CENIEKIIMM PACTEHUH U
SKUBOTHEIX (Ha CEJIEKIIUOHHYIO
CTaHIINIO, IJIEMEHHYIO bepmy,
COPTOMCTIBITATENbHBIN YUaCTOK,

Pasnuuath Ha wM300pakeHHsAX (Cxemax,
Ta0JINIAX) Y OTACITBHBIX

MpeJICTaBUTENel KOHKPETHOTO CopTa
IMOpOoabI XO03SIHCTBEHHO IICHHBIC
MPU3HAKU, HEOOXOAUMBIE YETOBEKY.
XapakTepru3oBaTh pojb CEIEKIUU B
o0ecrieueHnr IPOAOBOIbCTBEHHOMN
0€30MacHOCTH 4eJI0BEYECTBA.
[TpuBOIUTH KOHKPETHBIE IPUMEPHI
JOCTHKEHHUM CEJIEKIIMU KYJIbTYPHBIX
pacTeHUH U JOMAIIHHUX KUBOTHBIX B
Poccun

B TCIUINYHOE XO35MCTBO, B
1abopaTopuIo arpOyHUBEPCUTETA WITH
HAy4HOTO LIEHTPA)»
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WToro uacoB o teme

4

16 Tema «BHOTEXHOJIOTUA U CHUHTETHYECKAA OHOJIOTHS»
16.1 buorexHosorus Kak Hayka 1 OOBEKTHI, UCTIOJIb3YEMBIC B PackpsiBaTh coaep:kaHue TEPMUHOB U
Y OTpaciib IPOU3BOJICTBA OMOTCXHOJIOTHH, — KJICTOYHBIC M TKAHEBHIC MMOHSTHI: ONOTCXHOJIOTHS,
KYJbTYPbl, MUKPOOPTAHU3MBI, HX TpaULIMOHHAS] OMOTEXHOJIOTHS,
XapaKTEePUCTHUKA. MHUKPOOHOJIOTHYECKUI CHHTE3,
TpanunrionHast OMOTEXHOIOTHUSA: MHUKPOOHOJIOTHYECKAst TEXHOJIOTHS.
xJieborneyeHue, nojyueHme [Tepeuncnars HanpaBiIeHUS
KHMCJIOMOJIOYHBIX NPOJYKTOB, BUHOJEIHE. OMOTEXHOJIOTUH; IICJIH U 3a]1a4H,
Mukpoouonorudeckuii cuaTe3. OOBEKTHI CTOSIIIIHE TTepe]] OMOTEXHOJIOTUEH.
MHUKPOOHOJIOTHYECKUX TEXHOJIOTHI. XapaktepuzoBaTh OOBEKTHI,
[Tpon3BoacTBO Oenka, AMUHOKHCIIOT U UCIIOJIb3YeMbIe B OMOTEXHOIOTHH, —
BUTaMHHOB. KJIETOYHBIEC U TKAHEBBIE KYJIbTYPHI,
Z[eMOHCTpaHHH MUKPOOPraHHU3MBbI.
Tabauywl u cxemol.: «Mcnonp3oBanue OnuchIBaTHL OCHOBHBIE METO/IBI
MHUKPOOPIraHM3MOB B IIPOMBIIIJICHHOM TpaJIMIIMOHHOI OMOTEXHOJIOTHU U
npou3BojCTBeY. JlabopaTopHasi padora JIOCTYDKCHHSI MUKPOOHOJIOTHIECKOI
«M3yueHne 00bEKTOB OMOTEXHOIOTUI. TCXHOJIOTHUH.
HpaKTI/I‘IeCKaﬂ paﬁOTa «H()queHHe OO00CHOBEIBaTh 3HAYCHUE OMOTCXHOIOTHI
MOJIOYHOKHMCIBIX IPOJYKTOB». IS CENTbCKOX03SICTBEHHOTO
MPOU3BOJCTBA
16.2 OcHoBHbIE HaNpaBICHUS 1 Coznianue TexXHOJIOrui PackpsIBaTh conepkaHue TEPMUHOB U

CHHTETHYCCKOM OMOJIOTHH

Y UHCTPYMEHTOB LI€JICHAIIPABICHHOTO
VU3MEHEHUS U KOHCTPYUPOBAHUS TEHOMOB C
L(EJIBIO TTOJIyYEHUSI OPTaHU3MOB U UX
KOMITIOHEHTOB, COJIepKallNX He
BCTpEYaroLUeCs B IPUPOJIE
OouocuHTeTHuecKkue nytu. Kierounas
UHXXeHepHus. MeTobI KyJIbTYPBhI KIIETOK U

TKaHeW pacTeHui U )KUBOTHBIX. KprobaHku.

Comarnyeckas ruOpuIU3aIys U
COMAaTHUYECKU YMOPHOTEHES.
Vcnionp30BaHueE rarionI0B B CENEKIIUU

MOHSTHIA: KIIETOUHAsI MHKEHEPHS,
KJIETOYHAS! TEXHOJIOTHS, METOJ] KYJIbTYPBI
KJIETOK U TKaHEH, TOTUIIOTEHTHOCTD,
TUTFOPUITOTEHTHOCTH, CTBOJIOBBIC KIICTKH,
MUKPOKJIOHATBHOE Pa3MHOKECHHE
pacTeHHiA, coMaTHIecKasi THOPHIN3aIINs,
TarIon/ 1bl, THOPUIOMBI, MOHOKIIOHAIIEHBIE
U TOJIMKJIOHAIBHBIE aHTUTEIA, METOI
TpaHCIUIAHTAINH SIJIEeP, KIOHHPOBAHUE.
XapakTepru30BaTh OCHOBHBIC HAIIPABJICHHUS
CHUHTETHYECKOIN OHMOIOTHH.

78




pactenuil. MickyccTBeHHOE
OIUIOAOTBOpeHUE. PeKoHCTpyKIus
AWLEKJIETOK U KIIOHUPOBAaHUE JKUBOTHBIX.
Meton TpaHCIUTaHTaLUU SIAEP KIETOK.

JeMoHcTpanUu
Tabauyer u cxemvi: «KneTouyHas HHXEHEPUS»

OrnuchIBaTh Ha KOHKPETHBIX MPUMEpax
METO/Ibl KJIETOYHON WHKEHEPUHU.
[IpuBOIUTE IPUMEPHI UCIIOJIB30BAHUS
MOHOKJIOHAJIBHBIX U MOJUKJIOHAIbHBIX
AHTUTEJI B MEULIMHE.

OueHuBaTh 3HaYCHUE CUHTETUYECKOMN
OMOJIOTHH VISl CETTBCKOTO X0341CTBa U
MEIULIMHBI

16.3

XpOMOCOMHAsI U TeHHAas
WHXKXCHEepUs

XpOMOCOMHAs M TEHHAsA UHKEHEPUS.
HckyccTBeHHBIM CUHTE3 TeHa U
KOHCTpyHupoBaHue pekomOunantHeix JJHK.
JocTrxeHus 1 nepCreKTUBbI XPOMOCOMHOM
Y TCHHOW MHXXEHEPUU. DKOJIOTUUECKHUE U
STUYECKHE MTPOOJIEMBI T€HHOW WHKCHEPHUU.

JdeMoHcTpanumn
Tabnuyvl u cxemol: «I'eHHAs UHXEHEPUSI»

PackpsiBaTh conepkaHue TEPMUHOB U
MOHSTHIA: TeHHAsI UH)KEHEePUs,
PECTPUKIIMOHHBIE SHIOHYKJIICa3bl
(pecTpuKTasbl), TUIKUE KOHIIBI,
TUTa3MHUJIBI, PECTPUKIHS, TUTUPOBAHHE,
TpaHcopmalus, CKpUHUHT,
TpaHCTEHHBIC

(reHeTHYECKH MOIU(PUIIMPOBAHHBIE)
OpTaHU3MBI.

OnuchIBaTh METOBI
PETPOYKTUBHOTO U TEPATIEBTUYECKOTO
KJIOHUPOBAHMUsI, KJICTOUHbIE T €XHOJIOTHU U
CHOCOOBI FT€HETUYECKON MHKEHEPHH.
XapakTepHu30BaTh TOCTUKEHUS T€HHON
WH)KEHEPUH.

O1eHnBaTh SKOJIOTUYECKHE U
ATUYECKHE MTPOOIIEMBI

KJIOHUPOBAHMSI U CO3/IaHUS
TPAHCTEHHBIX OPTaHU3MOB,
NEPCHEKTUBBI Pa3BUTHUS

XPOMOCOMHOM U T€HHOMN

MH)KEHEPUHU
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16.4 | MenunuHckue 1 MenuuuHcKue OMOTEXHOIOTHH. PackpsiBaTh conep:kaHue TEPMUHOB U
OMOTEXHOJIOTUHI MOHATHM: METUIIUHCKAS

OHMOTEXHOJIOTHsI, METa0OJIOMHBIH
aHaJIn3, FCHOLEHTPUYECKUI aHalu3,
[IEPCOHAIN3UPOBAHHAS MEIUIIMHA,
pereHepaTuBHasi MEIULIMHA.
XapakTepu3oBaTh METOIbI
MeTab0JIOMHOI0 ¥ F€HOLIEHTPUUECKOTO
aHaJln3a; UCIOJIb30BAHUE CTBOJIOBBIX
kietok; [TL{P-quarHoctuky; TapreTnyro
TEpanuio paka

Htoro yacos mno teme 4

Pe3epBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB 102

I10 ITPOT'PAMME
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11 KJIACC

HaumenoBanue pa3jaeiioB
Ne u TeM y4eOHoro npeavera, Koaunvecrso OcHoBHOE cofepkanme OcHoBHbBIEe BU/BbI 1eSIT€IbHOCTH
n/n 4yacoB 00y4arouuxcs
1 Tema «3aposkaeHue U pa3BUTHE IBOJIOIMOHHBIX MPeJICTABJIECHNH B OMOJIOTHH)
OpomtonmonHas teopus Y. Jlapsuna. PackpsIBaTh cozep:kaHue TEPMUHOB U
[Ipeanochuiky BO3SHUKHOBEHHUS JapBUHU3MA. MOHATUM: KpEallMOHU3M, BUJl, CHCTEMATHKa,
Kuznb 1 HayyHas nearenabHocTh Y. JlapBuHa. | OMHapHAas HOMEHKJIATYpa, UCKYCCTBEHHAs
JleMOHCTpauH cucTema kiaccuuKalud OpraHu3MoB,
Ilopmpemui: Apucrotens, K. JIunneit, XK. b. MCTOPUYCCKUN METOJ, TAPBHHH3M.
Jlamapk, 9. XK. CeHT-I/IHep’ XapakTepru30BaTh B3IJIs1Ibl
XK. Kiosbe, U. JlapsuH. Apucrotens, Dmnenokina, Jlykpeuus Kapa, /1.
Tabauywvl u cxemvi: «CructeMa KUBOU Pest Ha pasBuTHE KUBOM IPHPOJIBL.
npupoas! (1o K. JIunnero)y, «Jlectauna Ouenusats Bkiaja K. Jlunues B
KUBBIX cymiecTB (1o Jlamapky)», pa3BuTHe 6nonoruu. CpaBHUBAThH
«Mexanu3M GopMUPOBAHUS B3IJIsAbI HA BUJ U dBOIonH0 K.
MIPUCTIOCOOTICHUN Y paCTeHUH U )KUBOTHBIX JIunnes, XK. b. Jlamapka u Y.
(o Jlamapky)», «KapTa-cxema mapuipyra HapBuna. Kputnuecku oieHMBaTh
nyremectsus Y. JlapsunHay, KpEAIMOHNUCTCKUE B3IJIS/1bI HA dKUBYIO
«Haxonxu Y. /JapBuHa» Ipupoay.
[lepeuncnsaTh KyJabTypHO-UCTOPUYECKUE U
€CTECTBEHHO-HAYYHbIE MPEITOCHUIKI
1.2 | JIBwkymipe — CHIIBI 2 JIBUoKyIIMe CUJIbl ABOJIIOLIMM BUIOB 110 PackpeiBaTh copepxaHre TEPMUHOB U

9BOJIIOLIMM  BHJIOB Y. lapBuHY (BBICOKAasi MTHTEHCUBHOCTD MIOHSITUIA: HACJIEICTBEHHOCTh, U3MEHYUBOCTb,

o Y. /lapsuny Pa3MHOXKEHHUS OpPraHU3MOB, HCKYCCTBEHHBIN 0TOOp, O0pbOa 3a
HaclleICTBEHHAasi U3MEHYMBOCTbh, O0pb0a CYILIECTBOBaHHE, ECTECTBEHHBIN 0TOOP.
3a CyIlIECTBOBAHUE, ECTECTBEHHBIA W U3naraTh CyIHOCTH y4eHHS
HCKYCCTBEHHbIH 0T6OP). Y. JlapBuHa 00 WCKYCCTBEHHOM OTOOpE.
JleMoncTpanuu XapakTepr30BaTh JBHXKYIIHE CHIIBI DBOJIOLMI
Llopmpem: Y. [lapBuH. BHUJIOB 1O J{apBuHY.
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Tabauywl u cxemvi: «PopMbl OOPHOBI 32
cymiectBoBaHuey, «Ilopoer romyoei»,
«MHorooOpasue KyJIbTypHBIX GopM
KarycTel», «[1opoabl TOMATHUX )KUBOTHBIX»,
«Cxema o0pa30oBaHMs HOBBIX BUJIOB

(mo Y. HapBuny)», «Cxema COOTHOIICHHS
JBIKYIIUX CHJT BOJIFOLIHH

[IpuMeHsTh 3HaHUS O ABUKYIIUX CHIIAX
HBOJIIOIIMU BUJIOB 110 J[apBUHY st
00BsICHEHUSI MHOT000pa3ust BUJIOB, IIOPO/T
JIOMAIIIHUX KUBOTHBIX U COPTOB KYJIbTYPHBIX
pacTeHuit

1.3

®opmMupoBaHue
CUHTETHYECKOM Teopun
9BOJIIOLIMU

OdopMieHre CHHTETUYECKON TCOPHH
spomonnu (CTD). HeirpanbHast Teopus
sBostoruu. CoBpeMeHHAst YBOJTIOIIMOHHAS
Ouosorus. 3HaYCHHE IBOJTIOIMOHHON
TeoprH B (HOPMUPOBAHHUU
€CTECTBCHHOHAYYHOW KapTUHBI MUPA.
JdemMoHcTpanuu

TIlopmpemui: C. C. YerBepukos, . U.
[[Imansraysen, /. Xonnenx,
. K. benses.

Tabruyel u cxemvi: «OCHOBHBIE MOJIOKEHUS
CHUHTETHYECKOI Teopun sBoonnn» Co3ganue
TEXHOJIOTHII U MHCTPYMEHTOB
LEJICHAIIPaBICHHOTO U3MEHEHHUS U
KOHCTPYMPOBAHHS TEHOMOB C LENbIO
MTOJTyYEHUSI OPTaHU3MOB M X KOMIIOHEHTOB,
CoJIepaKallMX HE BCTpeYaroluecs B IIPUPOJIE
O6uocuHTeTHUecKre myTu. Kierounas
HUHXeHepus. MeToasl KyJIbTypbl KIETOK U
TKaHeW pacTeHui U )KUBOTHBIX. Kprnobanku.
Comarnyeckas ruOpuu3anus u
coMatuyeckuii sMmOprorenes. Msmenenue
reHo(OH/Ia MOMYJISALUHN KaK 3JIeMEHTapHOe
9BOJIIOLIMOHHOE SIBJICHUE. 3aKOH
reHetTudeckoro pasHosecus J1. Xapau, B.
Baitn6epra

PackpeiBaTh copepkaHre TEPMUHOB U
MOHSITUIA: TAPBUHU3M, MyTallUH,
MYTaIMOHHBIN TTporiecc. OOBACHATH
MPUYUHBI KPU3HCA JapBUHU3MA.
OO00CHOBBIBATh 3aKOHOMEPHOCTH
TpaHcpopmalu JapBUHU3MA B
CHUHTETUYECKYIO Teoputo 3Bororuu (CTI).
Wznarate ocHOBHEBIC moytoxkeHus CTO.

OuenuBats Bkian . Jle ®pusa,
C. C. YerBepukosBa,

. U. llImaneraysena, /. K. bensesa B
dbopmupoBanue CTI. OneHnBarh 3HaUCHUE
CTD B popMupOBaHIH COBPEMEHHOM
€CTECTBEHHO-HAyYHOU KapTHUHBI MUPa
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WToro uacoB o teme

4

2 Tema « MUKpPO3BOJIIOIHS U €€ Pe3yJbTaTh»
Orarbl 3 [TonynAuus Kak 3;1eMeHTapHas eUHULA PackpbIBaTh conepkaHue TEPMUHOB U
3BOJIIOLIUOHHOTO sBOIIOLIMH. COBPEMEHHBIE METO/IbI OLIEHKU HOHSITUI: MUKPO3BOJIIOLMS, MAKPOABOJIIOLINS,
nporecca: TeHETUYECKOT0 pa3HO00pas3usi U CTPYKTYPhI MyTalWu, TOMYJIALNs, KOMOMHAIIMY T€HOB,
MHUKPO3BOJIIOLUSA U nonynsiuil. U3mMenenue renodonia reHO(OH]T, FIIEMEHTAPHOE SBOJIIOLIMOHHOE
MaKpO3BOIOLIUS. MONYJIALMY KaK 3JIEMEHTAPHOE SBOJIIOLUOHHOE | sIBJIEHUE. XapaKTepU30BaTh MUKPOIBOIIOLIMIO
[omymnsus — SBJICHHE. 3aKOH T€HETUYECKOTO paBHOBECHS J]. | Kak 3Tam MOsBICHUS IPUCTIOCOOICHUH 1
3JIEMEHTapHAas Xapnau, B. BaiinOepra. BHJ1000pa30BaHMS.
€AVHULA 3BOJIIOLIUN JdemoHcTpauuu XapakTepu30BaTh MOMYJISALUIO KaK
Tabnuyst u  cxemwr:  «MyTallMOHHAs | BIEMEHTAPHYIO €IUHUILY SBOJIOIHH.
W3MEHYNUBOCTBY, «Ilonymaunonnas | [lepeuncnars npu3HaKu UACATBHON
CTpyKTypa BuJa», «CxemMa MpOsBIECHUS | NOMYJISILUU U OOBACHAThH YCIOBUS BBITOJIHEHUS
3akoHa Xapau—BaitnHOepray. 3akoHa Xapau— BaitnOepra.
JlaGopaTopnas padora [IpuMeHATs  HMMEIOIIUECS  3HAHUSA JUTSt
«BpIsIBIICHNE H3MEHYMBOCTH Y 0COOCH 0THOTO | OOBSCHEHUS IMPUYMH U3MEHUYUBOCTU y 0COOeH
BHJIA» OJIHOTO BHJIA
2.2 | DnemeHTapHbIe (HaKTOPHI 3 OnemeHTapHbIe (PaKTOPHI (JIBUKYIIHE PackpsiBaTh cofiep:kaHle TEPMUHOB U

9BOJJIOINH

CHJIBI) SBOTIOIMH. MyTallnOHHBIN TpoIiecc.
Komb6unaruBHast usmeHunBOCTb. [perid
T€HOB — CIy4YaliHble HEHAIIpaBJICHHBIE
W3MEHEHUS YacCTOT aJuiesiel B MOMYJIAIMIX.
DddexT ocHoBaTens.

Murpaunu. M3o0mums nonyasaimui:
reorpaduueckas (IpoCTpaHCTBEHHAS),
ouosorudeckast (pernpoyKTUBHAS).
JdemoncTpanuu

Ilopmpemui: C. C. YeTBepukos, J.
Maiip.

Tabauywl u cxemvi: «JIBIKYIIUE CUITBI
IBOJIIOLIUIY, «DKOJIOTHYECKAsk U30JIALUS

MIOTYJISIIIUI ceBaHCKOM (hopenny,

MOHATHUI: MyTallMOHHBIN ITpoLEece,
KOMOMHATHBHASI U3MEHUNBOCTb,
HOMYJISIIMOHHBIE BOJHBI, peii( reHoB,
MUTpaUK, U30JISUs, Teorpapuueckast
(mpocTpaHCTBEHHAs) U30JISILINA,
Ouosornueckas (pernpoayKTUBHAS) N30SI,
s¢ ekt ocHoBaTens, 3P PeKT OYTHUIIOUHOTO
ropJislKa. XapakTepru30BaTh JJIEMEHTAPHBIE
(baxTOpBI (IBMXKYILUE CUIIBI) SBOJIIOLIUH.
Ouenusars Bkiaja C. C. UeTBepukosa, 3.
Maiipa B pa3BUTHE 3BOJIOLMOHHOIO YUCHHUS.
OOBSICHATH MPUYKUHBI HEHAIIPABJIEHHOTO
JENCTBUS 3JIEMEHTAPHBIX IBOJIOLIMOHHBIX
(daxTopoB. [IpumMeHATh UMEIOLECs 3HaHUS
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Y JIMCTBEHHULIBI ITAYPCKON»,
«[TonyJISIIMOHHBIE BOJHBI YHCIIEHHOCTH
XUIIHUKOB U KEPTB)

0 JBWXKYIIUX CHJIAX DBOJIIOLUH TSt
00BsICHEHUS MIPUYUH pa3Hoobpasus
reHooH/1a MOMyJIsIMK OAHOTO BUIA

2.3

EcrecTBennblii 0TOOp —
HAMPaBISAIOMUN (HaKTOP
HBOJIIOLIMU

EcrecTBeHHBIN 0TOOP — HANIPABJISAIOIMINANA
¢axTop 3Bomonnu. PopmMbl €CTECTBEHHOTO
otOopa: IBWXYIIUH, CTAOMIU3UPYIOIINH,
paspsiBarouii (nu3pyntuBHblil). [lonoBoit
0T00p. BO3HUKHOBEHUE U SBOIOIHS
COLIMAJIbHOTO MTOBEACHUSI ’KUBOTHBIX.
JdemMoHcTpanuu

Tabnuyoer u cxemvi: «Cxema JIEUCTBUS
€CTECTBEHHOI0 0TO0pa», «@opmMbl OOpbOBI
3a CyILIECTBOBAHUEY,

«HaycTpuanbHbIil MenaHu3My, «KuBbie
nckonaembie» /leMoHCcTpanumn

Tabnuysl u cxemol:

«I1okpOBUTENBCTBEHHAS OKPACKA KUBOTHBIXY,
«[Ipegynpexnaronias OKpacka KUBOTHBIX,
«PU3H0JI0THYECKHE aJalTALIUN»,
«[IpucnocobseHHOCTh OPraHU3MOB U €€
OTHOCHUTEJIbHOCTbY.

O0opynoBanme: repbapuu pacTeHUIA;
KOJUIEKIIMM HaCEKOMBIX; Uydesa MTUILl U
3BEpel ¢ MPUMEPAMHU pa3INYHbIX
npucrnoco0aeHuii. JlabopaTopHas paéora
«IIpucrocobneHust OpraHu3MOB U UX
OTHOCHTEIIbHAs LIEJIECO00PA3HOCTDY.
JdemoncTpanuu

Tabnuywl u cxembi:

«I1okpOBUTENBCTBEHHAS OKPACKA KUBOTHBIXY,
«[Ipengynpesxaatomniasi OKpacka KHBOTHBIX),

PackpeiBaTh copepxaHre TEPMUHOB U
MOHSATHUI: €CTECTBEHHBIN 0TOOD, ABMIKYIIHIA
0oTOOp, CTAOUIU3UPYIOIITUI 0TOOD,
pa3pbIBaroIINii 0TOOp, MOJIOBOI 0TOOD.
XapakTepu30BaTh €CTECTBEHHBINH 0TOOp Kak
JBUKYILTYIO U HAIIPABJISAIOILYIO CHITY
IBOJIIOIIHH, €T0 (POPMBI.

Paznuyath GoOpMBI €CTECTBEHHOTO

oT0Oopa B MOMYJSIUAX, TPUBOTUTH
MPUMEPHI JCHCTBUS B MOMYISIUAX

¢dbopM ecTecTBEHHOTO 0TOOpa.

OOBSCHATH MPEANOCHIIKU AJIs

JIEUCTBUS IBUKYILEH U

crabmnsupytomen popm

€CTECTBEHHOT'0 0TOOpa.

CpaBHUBaTh (POPMBI €CTECTBEHHOT0 0TOOpAa,
JIeJ1aTh BbIBOJIbI HA OCHOBE CPABHEHHS.
[IpuMeHATs NMErOIMECs 3HAaHUS O
€CTECTBEHHOM 0TOOpE 1715l 00BSACHEHUS
IPOLIECCOB, MPOUCXOIAIINX B HOMYJIALUIX
BUJIOB OPTaHU3MOB
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«DU3NOJIOTHUECKUE ajalTalum»,
«IIprcrnocoOIEeHHOCTh OPraHU3MOB U €€
OTHOCHUTEIIBHOCTbY.

2.4

[TpucnocobiaeHHOCTH
OpraHU3MOB KaK pe3yybTar
MHUKPO3BOJFOIHH

[Tprcnoco0aeHHOCTh OPraHU3MOB Kak
pe3yNbTaT MUKPOIBOIIOIHH.
Bo3HUKHOBEHNE IPUCTIOCOOICHHH Y
opranu3MoB. ApoMop¢o3sl U
uaroaanrtauu. [Ipumepsr
MPUCTIOCOOJICHUI Y OPTaHU3MOB:
Mopdooruueckue, GU3N0IOTHIECKHE,
OMOXHMHUYECKHE, TTOBEICHYECKHE.
OTHOCHUTETBHOCTH MPHUCIIOCOOIEHHOCTH
OpPIraHU3MOB.

JleMoHCTpaLun

Tabnuywvl u cxemoi:
«ITokpoBUTENBCTBEHHAS! OKPACKA KUBOTHBIXY,
«IIpenynpexaaronias OKpacka KUBOTHBIX),
«DU3HOTIOTHYECKHE aanTalun»,
«I[IpucnocobaeHHOCTh OPraHU3MOB U €€
OTHOCHTEIIBHOCTBY.

OOopynoBanue: repOapuu pacTeHU;
KOJIJICKIIMHA HACEKOMBIX; Uydelia ITHUI] 1
3Bepeil ¢ mpuMepamMu pa3InyHbIX
npucnocoOneHuii. Jlaboparopuas paéora
«[IpucrocobneHust OpraHu3MOB U UX
OTHOCHUTEJIbHAs LIEIECO00PAa3HOCThY.
JlabopaTopnasi paGora

«3yaenne apomopdo3os u JlemoHcTpauuu

Tabauywl u cxemol:

PackpsIBaTh coepkaHue TepMUHA
MPUCTIOCOOTICHHOCTh OPTaHU3MOB (a1anTaius),
apomMoph 03, NIAH0ATANTAIHS.

[IpuBOINTH KOHKPETHBIE PUMEPHI
IPUCTIOCOOIEHUI OpraHu3MOB
(Mopdonornueckue, GU3nNOIOrHIECKHE,
OMOXHMMHUUYECKHE, ITOBEJICHUYECKHE).
OOBSCHATH MEXaHU3M BO3HUKHOBEHUS
npucrnocoOIeHui y opranu3moB. [IpuBoauTs
npuMepbl apoMopd030B U UINOATANITALIMH Y
pacTeHUud W KUBOTHBIX.

OOBsACHATH POJIb apOoMOP(HO30B B OCBOCHUH
OpraHu3MaMH HOBBIX CpeJl OOMTaHUsL.

OOBSACHATH POIb UANOAIANITAIIUN B
MPUCTIOCOOICHIUH OPTaHU3MOB K KOHKPETHBIM
YCIIOBHSIM cpefibl. JJoka3piBaTh
OTHOCHTEJIbHBIN XapaKTep
MPUCTIOCOOTICHHOCTH U MIPUBOIUTH TPUMEPHI
OTHOCUTEIBHOCTH afanTtanui. PackpeiBaTh
3HAYEHHUE JIBUKYIIUX CHUJI SBOJIIOLMHU B
dbopMHpPOBaHUH MTPUCTIOCOOTCHU
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«I1oKpOBUTENBCTBEHHAS OKPACKA YKUBOTHBIXY,
«[Ipenynpexaroniasi OKpacka >KMBOTHBIX»,
«PuU3n0I0rNYecKue aJanTaluny,
«ITprcnocobaeHHOCTh OPraHU3MOB U €€
OTHOCHUTEIIBHOCTbY.

O0opynoBanue: repbapuu pacTeHU;

2.5

Bun, ero kpurepun u
CTpYKTypa

Bugn, ero kputepuu u CTpykTypa.

JleMoHCTpaLuu

Tabnuyoer u cxemwi: «Kpurepun Bumay,
«Bunpi-npoitnukn», «CTpykTypa BUJa B
PUPOJIEN.

Oo6opynoBanue: repoapuu pacTCHUI;
KOJUIEKIIMA HACEKOMBIX; Uyderna NTULl U
3Bepel pa3HbIX BUI0B. JIabopaTopHas
padora «CpaBHEHHUE BUIOB

0 MOP(OJIOTHIECKOMY KPUTEPHIO»

PackpsiBath cosiep>kaHre TEPMUHOB U
MOHSITUIA: BUJI, KPUTEPHH BH/IA,
nosimMopdu3M, BUBI-TBOWHUKH, apea,
SKOJIOTUYECKAasi HUIIA, TONYJISALNSL, BUIOBOU
KapUOTHII, KOCMOTIONUTHI, SHIEMUKH,
MOJIBUJIBI, SKOTHIIBI. XapaKTEePU30BaTh
KpuTepuu Buaa (Mophoraoruueckui,
FeHETHYECKHUHM, OMOXUMHYECKUM,
reorpadUYeCKuid, SKOJTOTUIECKUM,
onoxumudeckuii). OOBSCHATH
HEOOXOIUMOCTh MCTIOJIb30BaHUS BCEH
COBOKYITHOCTH KPUTEPUEB JIJIsl ONPEICTICHUS
BUJIOBOUM NTPUHAIICKHOCTH OPTaHU3MA.
[lepeuncnsiTh OCHOBHBIE BHYTPUBUIOBBIC
rpynnupoBKH. OOBSICHITH TPHYNHBI
CYILIECTBOBAHUS MOHO- U MOJUTUIIUYECKHUX
BuJ10B. CpaBHUBATh BUJIBI 1O
MOP(}OIOTHUECKOMY KPUTEPHUIO
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2.6

Bunoobpa3oBanue kak
pe3ynbTar
MHKPO3BOJTIOLHH.

BunooOpa3oBanue Kak pe3yabTar
MHUKpPO3BOIONUU. V3051511 — KIIIOU4eBOU
dakTop Bugo0Opa3zoBanus. JleMoHcTpanun

Tabauywl u cxemol:
«[TokpoBHUTETHCTBEHHAS OKPACKA KHUBOTHBIXY,
«[Ipenymnpesxaaromias OKpacka KMBOTHBIX»,
«DU3NO0JIOTMYECKUE aaTaIN,
«IIpucnocob1eHHOCTh OPraHU3MOB U €€
OTHOCUTEIIEHOCTbY.

Oo6opynoBanue: repoapuu pacTCHUI;
KOJUIEKIIMYA HACEKOMBIX; Uyuena MTUIl U
3BEpEU C MpUMEpaMu Pa3IMYHbIX
npucnocooieHuii. JlaboparopHas paéora
«[IpucnocobaeHnst OPraHu3MOB U UX
OTHOCHUTEIIbHAS [[EIeCO00Pa3HOCThY.

PackpsiBaTh cosiep>kaHre TEPMUHOB U
MOHSTUM: BUI000pa30BaHUE, U30JIALINS,
KOJBOJIFOIIHS.

CBs3b
MHUKPO3BOJIONUN H
SIUAEMUAOIOT U

[Tytu u cnocoObl BU1000pa30BaHus:
ajuionatpuieckoe (reorpaduueckoe),
CHUMITaTpUUYECKOe (IKOJIOTUYECKOE),
«MTHOBEHHOEY (TIOJIUTUIONIA3AIINS,
rubpuanzanusi). J[muTensHOoCTh
HBOJIOIIMOHHBIX MTPOIECCOB.
MexaHu3Mbl OPMUPOBAHUS
Ouonoruueckoro pasHoodpasus. Poip
HBOJIIOIIMOHHON OMOJIOTUH B pa3paboTke
HAYYHBIX METOIOB COXpaHEHHS
O6uropazHooOpasusi. MUKPOIBOIIOIHS U
KODBOJIFOIHS MTAPA3UTOB U UX XO35EB.
MexaHu3Mbl OPMUPOBAHUS
YCTOMYUBOCTH K aHTUOMOTHKAM U
crocoObI 6OPHOBI ¢ HEl.

JdemoHcTpanuu

XapakTepHu30BaTh BU1000pa30BaHKE KaK
pe3yabTaT MUKPOIBOIOINH. OOBICHITH
POJIb U30JISLIMU B 00pa30BaHUU HOBBIX
BUJIOB.

XapakTepHu30BaTh pPa3IMUHbIE CIIOCOOBI
BH1000pa30BaHMs (AJJIOMATPUUYECKOE,
CUMIIaTPUYECKOE).

[TprBOANTH KOHKPETHBIE TPUMEPHI BUJIOB,
00pa30BaBIINXCS PA3IMYHBIMU CIIOCOOAMHU.
[TpumeHsITH 3HaHUS CTIOCOOOB
BU000pa30BaHus ISl OOBSICHEHUS
MIPUYKUH MHOTO00pa3us BUIOB.
OOBACHATH BOBHUKHOBEHHE
YCTOWYMBOCTH ATOI€HOB K
AaHTHOUOTHKAM
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Tabauywl u cxemol.: «CriocoObI
BUI000pa3oBanusy, «I eorpaduieckoe
BHJ1000pa30BaHKE TPEX BUIOB JIAHIBIIICH,
«IKOJIOTHYECKOE BII000pa30BaHUE BUIOB
cuHULY, «[lomumion el pacTeHu»,
«KamyctHopeneuHslit ruOpumL».

O6opynoBanue: repoapuu pacTCHUM
ONMM3KUX BHIOB, 00PAa30BaBIINXCS
Pa3IMYHBIME CITIOCOOAMU
JleMoHCTpaL UK

Tabauysl u cxemol.

«DuUIIOreHeTUYECKUM psiL JIoIaan»,
«ApXeonTepUKC», «3BEPO3YObIE SILIEPHI»,
«Creromedanbl

HWtoro gyacoB o teme 14

3

Tema «MaKkpo3BOIIOLHA U €€ Pe3yJbTaTbD)

3.1

Makpo3Bosronus. 1 MeToibl U3y4eHHsI MaKpPO3BOJIIOIIHH.

[TaneonTonorunueckue [TaneoHTONOrMYECKHE METOIBI U3YUEHUS

METO/bl U3YUYECHUS sBosronuu. [lepexoubie popMbl

3BOJIOLUAN (UTOTeHEeTUYECKHE PSAIbI OPTaHU3MOB.
JdemoHcTpauuu

Tabnuywl u cxemvi:

«DUITOTEHETUYECKHIA PSIIT JIOTIAIN,
«APXEONTEPUKCY, «3BEPO3YOBIE SAIEPHI,
«Creronedanby, «PUHHOGUTB,
«CeMeHHbBIC TAaTOPOTHUKH.

OobopynoBanue: KOJIJIEKIIUH,
repOapuu, MYJSDKA —HMCKOIAaeMbIX
OCTaTKOB OpraHU3MOB

PackpeiBaTh cojiepkaHre TEPMHUHOB U
MOHSTHIA: MaKpOdBOIIOIUS ((PHUIOTEeHE3),
nepexoiHbie GopMbl, GUITOTEHETUYECKUE
PSIBI, TAICEOHTOJIOTHSL.
XapakTepu3oBaTh MAKPOIBOIIOIUIO KaK
HAJBUIOBYIO DBOJIOLINI0 00pa30BaHUs
KPYITHBIX TAKCOHOMHYECKUX €JTUHUIL.
OOBSACHATH 3HAUEHUE MATICOHTOIOTHUECKUX
WCCTICIOBAHUH /TS TTOTy4YeHUs (DaKTOB
HBOJIIOIIMH OPTaHU3MOB.

[TpuBOIUTH TIPUMEPHI OPTAHU3MOB,
OTHOCSIIIUXCS K IEPEXOTHBIM (hopmam.
Ha3zpIBaTh TpyIITBI OPraHu3MOB, JIIs
KOTOPBIX BOCCTAHOBJICHBI
¢dunorenernueckue psnbl. CpaBHUBATH
MPOLIECCHI
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MAaKpO3BOJIFOIUH U MUKPOI3BOJJIOLUA

3.2

buoreorpaguueckue
METO/bI U3yUEeHUs
9BOJIOLUH

buoreorpaduyeckue MeTo b1
u3ydeHus 3Bomonuu. CpaBHEHHUE
¢1opb! 1 hayHBI MATEPUKOB H
octpoBoB. buoreorpapuyeckue
oOiactu 3eMiii. BUIBI-OHIEMUKH U
PEITUKTHI.

PackpsIBaTh conepkaHie TEPMUHOB U
MOHATUI: Ouoreorpadus, SHIEMHUKH,
PEITUKTHI.

OO6ocHOBBIBaThH 3HaUEHUE OMoreorpagpuu s
M3YUYEHHUSI SBOJIIOLIUU OPTaHU3MOB.

JleMoHCTpaLuu

Tabauyer u cxembi:
«buoreorpaduueckue 30Hb 3eMIN»,
«[peiid KOHTUHEHTOBY, «PEeTUKTHIY.
O0opynoBanue: repOapuu; KOJUIEKIIUU
HACEKOMBIX

[Tepeuncnsars 6uoreorpaduueckue odaactu
3eMi W OOBSCHATH  NPUYUHBI  HX
BbIJICJICHUS.

CpaBHuBath Qiopy U GpayHy MaTepUKOB U
OCTPOBOB, PACTEHMS U )KUBOTHBIX PAa3HbIX
ounoreorpaduueckux odmacrei. [IpuBoanTh
MPUMEPHI PEIUKTOBBIX OPraHU3MOB, BUIOB-
9HIEMUKOB. OOBSCHATH TPHUUNHBI
COXpaHEHMs BUOB HJIEMHKOB U <GKHBBIX
HCKOTTAEMBIX»
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3.3

DOMOpHoIOTHYECKHE U
CpaBHUTEIHLHOMOP(HOIIOTH
YECKUE METO/IbI U3yUCHUS
IBOJIIOLIUU

OMOpPHOIOTHYECKHE U
CPaBHUTEITLHOMOP(OIOTUIECKIE METO/IBI
M3y4eHus 3Bomonny. ['eneTnyeckue
MEXaHU3MbI SBOJIOIMM OHTOTEHE3a U
MOSIBJICHUS SBOJIIOLIMOHHBIX HOBILIECTB.
['oMon0rnyHBIE U aHATIOTUYHBIE OPTaHBbI.
PynumenTapHble OpraHbl U aTaBU3MBI.
MonekynsipHOr€HETUYECKHUE,
OMOXMMHYECKHUE U MAaTEeMaTUYECKUE
METO/Ibl U3YUYEHUS IBOJTIOIUU.
I'omonoruunsie reHsl. COBpeMEHHbIE
METO/TbI TOCTPOCHHSI (PHITOTEHETHIESCKIX
JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIUU U DBOJIIOIHS
T€HOMOB.

PackpriBaTh coniepikaHre TEPMUHOB
MOHATHUI: SMOpHOIIOTHS, MOP(OIIOTHS,
TOMOJIOTUYHBIC M aHAJIOTUYHBIE OPTaHbl,
PYIUMEHTBI, aTaBU3MbI, OMOXUMUIECKAS
FOMOJIOT .

XapakTepu30BaTh SMOPUOIOTHUECKHE,
CPaBHUTEIHHO-MOP(OJIOTHUECKHE,
MOJICKYJIIPHO-TEHETUUECKHE,
OMOXHMMHUYECKHE, MATEMATHYECKHE METOIbI
n3ydeHUs dBOIOINH. OOBSICHITH 3HAUCHUE
AMOPHOJIOTHH, CPAaBHUTEILHON Mopdooruu,
MOJICKYJISIPHOM T€HETHKH, OMOXUMUH,
OronH(GOPMATUKHU JUIS U3YYCHUS IBOJIIOLINH
OpraHU3MOB.

OnuenuBath Bkiaag A. O. KoBaigeBckoro

JleMoHCTpaL U
Ilopmpemui: K. M. Bap,
A. O. Kosanesckuit, @. Mromep,

3. I'exkens.

Tabauywl u cxemol.: «HavanpHbie cTagun
HMOPHOHAIBHOTO PA3BUTHS TO3BOHOYHBIX
JKUBOTHBIX», «[ OMOJIOTHYHBIE U
AQHAJIOTUYHBIE OpraHb», «PyIuMeHTs,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOPHI
YeJI0OBEKA U IIUMIIaH3E».

O0opynoBanme: KOJUIEKIINH, repOapuu,
MYJISIKH TOMOJIOTUYHBIX, aHAJIOTUYHBIX,
PYIUMEHTAPHBIX OPraHOB U aTaBU3MOB

B Pa3BUTHEC 3BOJIIONUOHHOTO YYCHHA.
OnuceiBaTh TEHETUUECCKUE MEXaHU3MBI
OBOJIFOIIMH OHTOI'CHE3a U ITOABJICHUSA
9BOJOIMOHHBIX HOBIICCTB. HpI/IBO,I[I/ITB
IMPUMEPLI aTABU3MOB U PYAUMCHTAPHBIX
OpPraHoOB Yy pa3JIMYHbIX OPIraHU3MOB 1
OOBSICHATH IMPUYHUHBI UX TTOABJICHUA.

[IpuBOAUTE TPUMEPHI TOMOJIOTUYHBIX U
aHAJIOTUYHBIX OpraHoB. CpaBHUBATH
CTPOEHUE OPTraHOB y OPTaHU3MOB Pa3HBIX
CHUCTEMaTUYECKUX TPYIII.

[TpuBOIUTE MpUMEPHI OHOXUMHUYECKOUN U
Te€HHOM TOMOJIOTHH.

OneHuBaTh 3HaUCHUE OMOMH(OPMATUKH IS
M3y4YECHUS 3aKOHOMEPHOCTEN IBOJIFOIUN

3.4

OO6mre 3aKOHOMEPHOCTH
3BOJJIKOIINN

OO0mue 3akOHOMEpPHOCTH (TTpaBuUJIa)
sBoonu. HeoOpaTuMoCTh 3BOTIOIUH.
AJnanTuBHas pajauanus.

PackpeiBath conepkaHue TEPMUHOB U
MOHATHUI: cMeHa (PYHKIMI OpraHoB,
HEOOpPaTUMOCTb 3BOJIIOLUY, AN TUBHAS
paauanysi, HEpaBHOMEPHOCTb TEMIIOB
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HCpaBHOMepHOCTL TEMIIOB 3BOJIFOIIHH.

JdemoHcTpanuu
Tabnuyvr  u  cxemwvl:  «l'TaBHBIC
HarpaBjeHUsl HBOMIOIUNY, «OO0mue

3aKOHOMCPHOCTHU 3BOJIFOLIUNY

IBOJIIOLIMH, YEPEAOBAHUE TIIaBHBIX
HaIpaBJIEHUH 3BOJIOLNU. AHAIM3UPOBATh
IIPUYMHBl YE€pPEIOBaHUSA INIABHBIX
HaIlpaBJICHUI YBOJIIOLUU.

[TpuBOIUTE IpUMEPBI TPOUCXOXKICHUS
OpPraHU3MOB OT HEClEeUUaTIN3UPOBAHHBIX
IIPEAKOB U UX IPOrPECCUPYIOLIEH
cneuuanu3auuu. OObACHATH IPUUUHBI
HEPABHOMEPHOCTHU TEMIIOB IBOJIIOLIUH.
[TpuBOAUTE pUMEPHI AAANTUBHON pagralluiu
y OpraHU3MOB.

OOBSACHATH MPUYNHBI HEOOPATUMOCTH
HBOJIIOLIUU

Htoro yacos mo teme 6

4

Tema «Hponcxome}me U Pa3BUTHUE KU3HU

Ha 3emuie»

4.1

T'unoressr 2
BO3HHUKHOBEHUS >KA3HU Ha
3emiie

HayuHble runoTre3bl NporCcX 0K ICHUS
XKHU3HU Ha 3emiie. AGUOreHes u
naxcrepmus. Jlonay4dHsle
IIPEJICTABICHUS O 3apPOXKICHNUN KU3HU
(xpeauroHn3M). ['unoresza NOCTOSHHOTO
caMo3apO>KJICHUS )KU3HU U €€
onposepxenue onsitamu . Penn, JI.
Cnamnanuany, JI. ITacrepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.
JdeMoHcTpanuu

Ilopmpempui: ©. Penn,

JI. Cnamnmannanu, JI. [Tacrep. A.H.
benozepckoro, I'.J[. Kapnieuenko, FO.A.

Ounmumyenko, H.B. TumodeeaPecosckoro.

JdeMoHcTpanuu
Tabnuyer u cxemvi:

PackpeiBath copepkaHie TEPMUHOB U
MOHSTHI: KPEALMOHU3M, BUTAIIU3M,
MaHCIepMus, abOTreHes.

W3narate Hay4dHble TUIIOTE3BI U TEOPUN
IIPOUCXOXKACHUS KU3HU Ha 3emiIe.
OnenuBath Bkitag @. Penn,
Cnamnannanu, JI. [Tacrepa B
(dbopMHUpOBaHKE HAYYHBIX B3IJIA0B Ha
IIPOMCXO0KICHHE JKU3HU Ha 3eMJI€.
Ilepeuncnars craguy pa3BUTHS )KU3HU Ha
3emJie, COrylacHO TeOpur OHOI033a
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«DPUIOreHETUYECKUM pAa JIomiaan»

4.2

OcHOBHBIE 3Tarbl
HEOpPraHWYeCcKOi
3BOJIIOLUU

OcHOBHbIE STaIbl HEOPraHUYeCKOn
sBommonuu. [lnanerapuas

(reosoruyeckasi) 3BOIIOLUS.

XuMuuecKas dBOJIONUA. AOUOreHHBIH
CHUHTE3 OPTraHMYECKHUX BEIECTB U3
Heoprannyeckux. OneiT C. Muinepau I'.
KOpu. O6pa3oBaHue MOTMMEPOB U3
MoHoMmepoB. Koanepearnas runoresa A.1.
OmnapuHa, THIIOTE3a TIEPBUYHOTO OyIHOHA
J. Xonpeitna, reHeTrdeckas rumoresa .
Memnepa. Pu6o3umsl (T. Uek) u runotesa
«vupa PHK» V. I'un6epra. DopmupoBanue
MeMOpaH ¥ BO3HUKHOBEHHUE TTPOTOKIICTKH.
JleMoHCTpaL UK

Ilopmpemeui: C. Munnep, I'. IOpu, A. 1.
Omnapun, /I. Xonneiin,

I'. Memnep.

Tabauyvt u cxemvi: «Cxema onbita C.
Munnepa, I'. FOpu», «9tamnbl
HEOPraHWYECKOW IBOIIOLIAN.
BuprtyaabHas ga6opaTtopHas paéora
«MonenupoBaHue onbIToB Muepa—
JdeMoHcTpanuu

Tabnuywvl u cxemoi:

«["eoxpoHOIOTHYECKAS TIIKAJIAY.
Oo0opynoBaHue: KOJUIEKIIUU
OKaMEHEJIOCTEH, MOJIE3HBIX HCKOTAEMBIX;
MYJISKU OPTaHUYECKUX OCTATKOB
opranu3moB. JlabopaTopHasi paéora
«3y4yeHue 1 ONrucaHnne UCKOMaeMbIX
OCTaTKOB JJPEBHUX OPTaHHU3MOB)

PackpsiBaTh conep:kanre TEPMUHOB U
MOHSATUI: T€OJIOTHYECKAast SBOJIIOLIUS,
XUMHUYECKAst IBOJTIOIIHS, a0MOTECHHBIN
CHHTE3, IepBUYHAs aTMocdepa,
KOallepBaTHbIE KA, PUOO3UMBI,
MPOOUOHTHI.

XapakTepu3oBaTh OCHOBHBIE ATAIIbI
XMMHUUYECKOH 3BOIOIMU. Ha3piBaTh
XUMHUYECKHN COCTaB IIEPBUYHOMN
atmocdepsl 3emun. OnenuBats Bkiaa C.
Munnepa, I'. FOpu, T. Yeka, V. 'unbepra
B (hopMHpOBaHKE HAyYHBIX B3TJSI0B Ha
IIPOUCXOXKACHUE KU3HU Ha 3eMJIe.
OnuceiBaTh yCIoBUs, HEOOXOAUMBIE JIJIS
a0MOTEeHHOTO CHHTE3a OPTaHUYECKHUX
coenuHeHuil. [IpuBoauTE IpUMEPHI
MOJIEKYJI, Y KOTOPBIX BOSHUKIIU TTPOIIECCHI
T€HETUYECKOTO KOITUPOBAHUS U
(dhepMeHTaTUBHASI AKTUBHOCT.
O060CHOBBIBATH HEBO3MOYKHOCTh
MMOBTOPHOT'O BO3HUKHOBEHHMS )KM3HU Ha
3emie
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4.3

Ucropus 3emiiu 1 MeTOABI
ee U3yYeHUs

HcTtopus 3eMiu 1 METO/IbI €€ U3YUYEHHUS.
Vckormaembie OpraHMUECKUE OCTATKH.
['€0XpOHOJIOTHS ¥ €€ METO/IBI.
OTtHocuTenbHAas U a0COIIOTHAS
reOXpOHOJIOrus. [ 'eoXpoHOIOrHYecKas
[IKaJIa: 30HbI, 3PbI, IEPUOJIBI, FTTOXH.
JdemoHcTpanuu

Tabauywvl u cxemvi:

«["eoxpoHOIIOTHYECKAs TIKAJIAY.
OO6opynoBaHue: KOJUICKIIUU
OKaMEHEJIOCTEH, MOJIE3HBIX UCKOMAEMBIX;
MYJISKU OPTaHUYCCKUX OCTATKOB
opranu3moB. JlabopaTopnasi paéora
((I/ISYT-ICHI/IG " OIIMCAHHUEC UCKOIIa€MbIX
OCTaTKOB JJPEBHUX OPTaHHU3MOB)

PackpsiBaTh conep:kanre TEpPMUHOB U
MOHSATUIN: TE€OXPOHOJIOTHUS (OTHOCUTEIbHAS,
abCcoIOTHAST ), OKAMEHEIIOCTH, METO/IbI
TF€OXPOHOJIOTUH, TEOXPOHOJIOTHYECKast
IKaJa: 0HbI, 3PbI, IEPUO/IBI, SITOXH.
XapakTepu3oBaTh METOJIbI U3YUCHHUS
uctopuu 3emiu. [lepeuncnsats pazaenbl
T€OXPOHOJIOTUYECKOM MIKajbl. OlleHUBATh
3HaYEHUE UCKOMAEMbIX OCTATKOB IS
W3y4YeHUs UCTOPHUH PA3BUTHUS KU3HHU HA
3emute.

OOBSCHATH XapaKTep pactpe/IeICHUS
MCKOMAeMbIX OCTAaTKOB B 3€MHOM Kope.
CpaBHHMBaTh METO/IbI A0COTIOTHON |
OTHOCHUTENIbHOM Fr€0XPOHOJIOTUI

4.4

Hauanbnsie aramnsl
OpPraHN4eCKON 3BOJIIOIUN

HauanpHble 2Tansl opraHnyecKkoin
sposmronuu. IlosBIIeHNE B DBOIIONUS
MIEPBBIX KJIETOK. DBOIIOIHS METa0OIU3MA.
Bo3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIIEHKH KaK
aHAJIOT MEPBBIX Ha 3emile COOOIIECTB.

PackpeiBaTh copepkaHue TEPMUHOB U
MOHSATUI: «TIOCIEIHUN YHUBEPCAIBHBIN
00N MPEeTOK», OJTHOKIECTOUYHbIE
OpraHu3MBbl, IPOKAPHUOTHI, JYKAPUOTBHI,
CUMOHUOTEHE3.

XapakTepru30BaTh HAYAJIbHBIE ATAIIbI

CtpoMarTosnTHI. OpPraHUYECKOM DBOJIIOLUH.
IIpoKapuOTHI U DYKAPUOTHI.
IIpoucxoxncHue JYKapuoT [TpuBOAUTE PUMEPHI APOMOP(PO30B MEPBBIX

(cumbuorenes). DBOJIIOIIOHHOE
MIPOUCX0KICHHE BUPYCOB.
JleMoHCcTpaLun

Tabauywvl u cxemvi: «HavyabHBIC dTAIIBI
OPraHUYECKON IBOJIIOIUNY, «CxeMa
00pa3oBaHUs DYKaproOT MyTeM
cuMOunorenes3ay, «CTpoeHue BUpyca»

OJHOKJICTOYHBIX OpFaHI/I3MOB.
XapakTepu30BaTh OCHOBHbBIE MTOJIOKEHUS U
JI0Ka3aTeJIbCTBA TMIIOTE3bl CHMOMOTEHE3A.
Jloka3bIBaTh MOJIYyaBTOHOMHOCTh
MI/ITOXOH,Z[pI/Iﬁ " 1miacTug, ux HpOI/ICXO}K,Z[eHI/Ie
OT NMPOKAPUOTHYECKUX KIIETOK.

JlenaTe BBIBOJIBI O 3HAYCHUH BOSHUKHOBEHHS
dbotocuHTe3a, POPMUPOBAHUS SAPA IS
JATbLHEUIIEro pa3BUTHA )KU3HU HA 3eMIIe.
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XapakTepru30BaTh TUIOTE3bl IPOUCXOKACHUS
BHUPYCOB

4.5 | DBomonys SyKapHoT [TpOUCX0KIEHHE MHOTOKIETOYHBIX PacKpbIBaTh coiepsKaHUE TEPMUHOB
OpraHu3MoB. Bo3HMKHOBEHHE OCHOBHBIX MOHATHIL: TPOKAPUOTHI, 3YKAPUOTHI,
IPyII MHOIOKJIETOYHBIX OPraHU3MOB. MHOTOKIETOYHOCTb, CIICHHUATN3aLU
I[eMOHCTpaHI/II/I KIIETOK, BUPYCEI.
Hopmpem: V. N MedHuxos. XapakTepu30BaTh IPOUCXOKICHHE
Tabnuywt u cxemol: «HavanbHble STarbl MHOTOKJICTOIHBIX Oprafu3sMos.
OpraHUYecKoi 3BooNUm», «CrucTeMa CpapuuBath ocobennocTH
SKEBOM IIPHPOIED SYKApPUOTHYECKUX U TIPOKAPHOTHYECKUX
OpPraHU3MOB.
HasbIBaTh OCHOBHBIE apOMOP(O3bl IYKapHOT U
OLICHMBATh MX 3HAYEHUE IS JanbHeifIero
Pa3BUTHS KU3HU
4.6 | OCHOBHBIE STaIlb OCHOBHBIE Tallbl SBOJIFOLUM BBICIIHX PackphbIBaTh cofiepKaHue TEPMUHOB U

ABOJIFOIIUH PACTUTEIHLHOTO
MHUpa

pactenuii. OCHOBHbIE apOMOP(}O3bI
pacTeHuil. BeIxox pacTeHuil Ha cymny.
IlosiBIeHME CIIOPOBBIX PACTEHUN U
3aBoeBaHue UMH cyld. CeMeHHbIe
pactenus. IIpoucxoxneHne IBETKOBBIX
pacTeHun.

JleMoHCTpaLuu
Tabnuyvr u cxemvl: «ApoMopQo3bl
pacTeHUI», «PurMOGDUTHIY,

«OJTHOKIJIETOUHBIE BOJOPOCIINY,
«MHOTOKJIETOYHBIE BOJIOPOCITH,

«Mxm», «[lanopoTHUKNY,

«l"onoceMeHHble  pacTeHusi»,  «Oprasbl
[BETKOBBIX PACTCHUIN».

O0OopynoBanue: repOapuu pacTeHUH
paznmuuHbiX oTAenoB. IIpakTnuyeckas
padora

«M3ydeHne 0cOOCHHOCTEH CTPOCHUS
pPacTEHUI Pa3HbIX OTAEIIOBY

MOHSTHIA: BOJOPOCTH, pUHHODUTHI, MXH,
MaOPOTHUKOOOpA3HbIE, CEMEHHbBIE
MANOPOTHHUKH, TOIOCEMEHHBIE,
MTOKPBITOCEMEHHBIE, OECI0I0€ OKOJIEHUE
(cmopoduT), MOIOBOE MOKOJICHHE
(ramerodur). [lepeduncnsaTb OCHOBHBIE 3TAIbI
HBOJIIOIIMU PacTUTEIbHOTO Mupa. HazbiBaTh
OCHOBHBIE apoMOpP(}O3bI pacTeHUI U
OLIEHMBATh X JBOJIIOLIMOHHOE 3HAUEHUE.
CpaBHUBaTh OCOOEHHOCTH CTPOEHUS
pacTeHUi pa3HbIX OTIEIIOB
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4.7

OCHOBHBIE DTkl
3BOJIFOLUU JKUBOTHOT'O
MHupa

OCHOBHBIE 3TaITbl YBOJIOIMH KHBOTHOTO
mupa. OcHOBHBIE apOMOP(HO3bI KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB —
MOSIBJICHHE COBPEMEHHBIX THIOB. [lepBhie
XOpJIOBBIC )KUBOTHEIC. JKH3HB B BOJIE.
DBOJIIOIHS TO3BOHOYHBIX.

PackpsiBaTh conep:kaHue TEPMUHOB U
MIOHATUI: IIPOCTEUILINE, IIJIACTUHYATBIE,
KHILEYHOIIOJIOCTHBIE, IIJIOCKUE YEPBH,
YJICHUCTOHOTHE, PHIOBI, 3 MHOBO/IHBIE,
IIPECMBIKAIOIIUECS, IITULIBI,
MJIEKOIIMTAOLIUE, DKTOAEpMa, DHTOAEpPMA,
Me304€pMa, IBYCTOPOHHSS

[TpoucxoxaeHne ampuONit U PeNTUIIUH.
[TpoucxoxaeHne MICKOIUTAIONINX U
nTuil. [IpuHIMIT KITF04eBOTOo
apomopdo3za. OcBoeHue
0€Cr03BOHOYHBIMHU H TTO3BOHOYHBIMHU
YKUBOTHBIMH CYIIIH.

JleMoHCTpaL UK

Tabnuysr u cxemvr: «Cxema pa3BUTHUS
J)KUBOTHOTO  MHpa»,  «Apomopdo3bl
JKUBOTHBIX», «Ipocrenmmue»,
«Ku1meqHomnonocTHoIe ), «I1nockue
yepBu», «Ynenucronoruey, «PrIOb,
«3eMHOBOIHEICY,

«IIpecmbikatoutuecs», «lItuis»,
«Mnekonuraroniuey. OdopyroBaHue:
KOJUIEKIIMU HACEKOMBIX; BIaKHbBIE
npenaparhl JKUBOTHBIX; PAKOBHUHBI
MOJUTFOCKOB; KOJUIEKLIUU UTJIOKOKHUX;
CKEJIeThI MO3BOHOYHBIX JKUBOTHBIX;, Uydesa
IITHI] U 3BEPEl.

IIpakTnyeckas padora

«M3yuenne ocoOeHHOCTEN CTPOCHHUS

MMO3BOHOYHBIX XUBOTHBIX)»

CUMMETpHUS, TEINIOKPOBHOCTH. [lepeuncisaTh
OCHOBHBIC 3TaIlbl 3BOJIFOITUH XKMBOTHOI'O
Mupa. HazpiBaTh OCHOBHBIE ITpeaianTali,
CIIOCOOCTBOBABIIINE BbIXOOY JKUBOTHBIX Ha
cymry.

OneHuBaTh 3HaUEHNUE PA3BUTHS HEPBHOM
CUCTEMBI JIJIsl IPUCIIOCOOICHHUS KUBOTHBIX K
YCIIOBHUSIM OKPYKAIOILLEH CPEJIbl.

OOBACHATL TPUYUHBI  SBOJIOIMOHHOTO
paciBeTa HaCEKOMBIX, KOCTHBIX PbIO, TITHII,
MJIEKOMTUTAIOIINX
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4.8

PazButue xxu3Hu Ha
3emiie

Pa3Butue xu3Hu Ha 3emiie MO 3paMm U
MEpUOJAM: apxem, MPOTEPO301i,
ajeo030i, Me3030H, KalHO30MH.

PackpeiBaTh copepkaHue TEPMUHOB U
MOHATHUM: apXel, apxebaKkTepuu,
IUaHOOAKTEPHH, IPOTEPO30HA,

OO61as xapakTepucTHKa KIMMaTa u
re0JIOTMYECKUX MPOLIECCOB.

[TosiBneHue u paciBeT XapaKTePHBIX
OpraHu3MoB. YTiieoOpa3oBaHHE: €To
YCJIOBHS M BIIMSTHUE HA Ta30BBIA COCTaB
aTMochepsl.

MaccoBble BBIMUPAHHS — 3KOJIOTUYECKUE
KPU3HUCHI poNuIoro. [Ipuuune! u ciencTus
MacCcOBbIX BbIMUpaHuil. COBpEMEHHbIN
HKOJIOTHYECKUH KPU3HC, €T0 0COOCHHOCTH.
[Ipobnema coxpaneHus 6nopazHooOpasus
Ha 3emiie.

JdemoHcTpauuu

Tabauywt u cxemol: «Pa3BuTHE )KU3HU B
apXeucKkoi spey», «Pa3BuTHe KU3HU B
MPOTEPO30MCKOM 3pe», «Pa3BUTHE )KU3HH B
1aJICO30MCKOM dpe»,

«Pa3BuTHE )KU3HU B ME3030MCKOI 3pe»,
«Pa3BuTHE )KU3HU B KAalTHO30MCKOM dpe

ajaeo30i, KEMOPHIA, OPIOBUK, CHITYD,
JIEBOH, KapOoH, niepmb, [lanres, Teruc,
TPUIOOUTHI, PHHUOPHUTHI, PAKOCKOPITHOHBI,
MAHIUPHBIE PHIObI, KOTUIO3aBPbI, ME3030H,
l'onaBana, JlaBpasus, Tpuac, 1opa, Mell,
XBOMHBIE, THHKIOBbIE, CATOBHUKOBBIE,
OCJIEeMHHUTBI, aAMMOHUTBI, TMHO3aBPHI,
apXeoNTEPUKC, TOKPHITOCEMEHHBIE,
KalHO30M, MAJIEOreH, HEOT'€H, aHTPOTIOTEH,
MaccoBOE BbIMUPaHHUE. XapaKTepHU30BaTh
pa3BUTHE )KU3HU HA 3eMJIe TI0 IpaM U
nepuoaM. Y CTaHaBIIMBaTh 3aBUCUMOCTD
MEX/1y T€0JIOTUYECKUMU ITPOLECCaMH,
M3MEHEHUSMHU KJIMMaTa U MpoIeccamMu B
YKUBOW MPHUPO/IE.

OOBACHATH MPUUMHBI paciBeTa
CUCTEMATHUYECKUX TPYII OPraHU3MOB B
pa3InYHbIE 3Pbl U IEPUO/BI.
AHanmu3upoBaTh TPUYUHBI H  CJIEACTBUS
MacCCOBBIX BBIMUPAHUM.

HazbiBaTh 0OcHOBHBIE apOMOP(]O3bI pacTeHUI
1 KUBOTHBIX.

[IpuBOIUTE IPUMEPHI IEPEXOTHBIX (HOPM
OpraHUu3MOB.

AHaIM3UPOBATH MyTH PEIICHUS
JdemMoHcTpanuu

Tabnuywvl u cxemol:

«FGOXPOHOJIOFI/I‘-IGCKaSI IKaaay».

OobopynoBanue: KOJUICKIIUU
OKaMEHEJIOCTEH, IT0JIE3HBIX HCKOIAaeMBbIX;
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MYJISKU OPTaHUYCCKUX OCTATKOB
OpraHu3MOB.

4.9

CoBpeMeHHas cucremMa
OpPraHUYECKOTO MHpa

CoBpeMeHHast CUCTEMa OPraHNYeCKOro
mupa. [IpuHIMIE KIaccupukanum
opranu3MoB. OCHOBHBIE CUCTEMAaTHUUECKHE
TPyl OPraHU3MOB.

JdemoHcTpauuu

Ta6ﬂul;bl u cxemol. «COBpeMeHHaH cucrema

OpTraHu4Y€CKOIro Mupa»

PackpeiBaTh cojiepkaHre TEPMHUHOB U
MOHATHI: OaKTEePHUH, apXEH, BBICIIHE
pacTeHwusl, 3eJIeHbIe BOJOPOCIH, OarpsiHKH,
Oypble BOJIOPOCIIH, MOXOBUIHBIE,
MAITOPOTHUKOBHTHBIC, XBOIICBUIHBIC,
TUTAYHOBH/IHBIE, TOJIOCEMEHHBIE,
MTOKPBITOCEMEHHBIE, TPOTUCTHI,
KHILIEYHOIIOJIOCTHEIE, MIJIOCKHE YEPBH,
KpYTJIbIe YepPBH, KOJIbYAThIC YePBH,
YJIEHUCTOHOTHE, MOJUTFOCKH, UTJIOKOXKHE,
XOPAOBBIC, TPHUOBI, TUIIAHHUKH, BUPYCHI.
XapakTepu3oBaTh COBPEMEHHYIO CUCTEMY
OpPraHWYECKOTO MHPA; Ha3bIBaTh OCHOBHBIC
CHUCTEMAaTUYECKUE TPYIIIBI OPraHU3MOB.
OOBACHATH PUHITUTIBI KITaCCU(PUKAITTT
OpPTraHHU3MOB.
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IlepeuncnaTb OCHOBHbIE IPU3HAKU
MIPOKAPUOT, PACTCHHUM, )KUBOTHBIX, TPUOOB,
KpacHbIX U OypsIX Bogopociei. [IpuBoauts
IIPUMEPHI NIPEACTABUTEIIEN OCHOBHBIX
CUCTEMAaTUYECKUX IPYII OPTaHU3MOB

HNToro gyacoB o teme

15

5 Tema «IIpouncxokaeHne 4eJJ0BeKa — aHTPOIOTeHe3)
5.1 | AuTponosiorus — Hayka o 1 Pa3penbl 1 3a1au aHTPOIOJIOTHUH. PackpsIBaTh conep:kaHue TEPMUHOB U
YeJI0BEKE MeTo1bI aHTPOIIOIOTHH. MOHSTHIA: aHTPOIOJIOTHs, MOPOIIOTHS,
JemoucTpamumn AHTPONOTE€HE3, AHTPOIIOMETPHSI,
Tabauywl u cxemol.: «MeTOIBI PCKOHCTPYKIHA, apXCOTOTHA,
aHTpONOTOrHImy. OGOPYI0BANME: stHorpadus. Ha3eiBaTh pa3zensl u
MYJISKM OKAMEHEJIOCTEN, TPEMETOB 3a/1a91 aHTPOHOJIOTHH.
MaTepUAIbHOMN KYJIBTYPBI IIPEIKOB XapaKTepH30BATE MCETOJIBI
yesonexa; hoTorpabuH HAXOI0K AHTPOIIOJNOTHH 1 CPaBHUBATH MX
HCKONIA€MBIX OCTAaTKOB YEJIOBEKA Mex Ty CO00H.
Beiienars BOmpocChl 3BOJIFOLUM YEIOBEKA,
HCCIIelyeMble TIPU TOMONIIM  Pa3IMYHbIX
METOJI0B
5.2 | PazButne 1 CraHOBIIEHHE TPEJCTAaBICHUNU O PackpeiBath conepkaHue TEPMUHOB U
MIPEACTABICHUN O MPOUCXO0XKICHUU YEJIOBEKA. MOHSTUI: aHTPOIIOT€HHAs TEOpHsl, TPYAOBas
MIPOUCXOXKICHUU Penurnosneie BO33peHus. teopust, Homo sapiens. OnienuBarts Brian Y.
YyesnoBeKa JlapBuHa B pa3BUTHE NPEICTABICHUHN O

CoBpeMeHHbIE HAYUHBIE TEOPHH.
JleMoHCcTpaLun

Tlopmpem: Y. NapBun. Tabauyst u
cxembl: «MeToIbl aHTPOTIOIOTHH.
OO6opynoBanme: MyJs KU
OKAMEHEJIOCTEH, TPEAMETOB

IIPOUCXO0XKIACHUH YETIOBEKA.
ApPryMeHTHPOBAaHHO KPUTHUKOBATH
PENUTHO3HBIE IIPEACTABICHUS O
IIPOUCXO0XKICHUH YETI0BEKA C NTO3ULIUU
€CTECTBEHHBIX HAYK.
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MaTepUaIbHOU KYJIbTYPHI IPEIKOB
YeIIOBEKa; PEMPOTYKIIUU
(dpotorpadun) kapTuH

XapakTepu30BaTh HAy4YHBIE TEOPUU
IIPOUCXO0XKICHUS YEIIOBEKA

5.3 | Mecro uenoBeka B CXO0ACTBO YeIoBeKa C JKUBOTHBIMH. PackpeiBaTh copep’kaHME TEPMHHOB U
CHCTEME OPTraHUYECKOTO CucreMaTH4eCcKOe MOJI0KECHNE YETOBEKa. HOHATUH: PYIUMEHTBl y YeJOBEKa,
Mupa CBuzeTensCcTBa CXO/CTBA YEIIOBEKA C aTaBU3MBbl Y UEJIOBEKA,

KHUBOTHBIMU: HPSIMOXOXKJICHUE, BTOpasi CUTHAJIbHAs
CPaBHHUTEIILHO-MOP(}OJIOrHYECKHE, CHCTCMA.
SMOPHONOrHYECKHE, OmpenenaTb CUCTEMAaTHUECKOE IOJI0KEHHE
TIOBEICHUECKHE. BBISBIATD 4epTHI CXOACTBA U PA3JIUUUS
Ot1nnyns yenoBeka OT KMBOTHBIX. ‘ICIOBCKA 1 KUBOTHBIX.
TIpsAMOXOK/ICHIE U KOMIUIEKC CBA3AHHEIX ¢ | <dPAKTEPH30BATh CBU/IETELCTBA CXO/ICTBA
HIM TIPU3HAKOB. Pa3BUTHE rOOBHOrO Mo3ra | €/I0BEKA H KUBOTHBIX (CPABHUTEILHO-
¥ BTOPOii CHTHAIBHON CHCTEMBL. Mopdosoruueckue, IMOPHUOIOTHUECKHE,
JlemoHcTpamH ($U310I0ro0MOXUMHUYECKHE,
Tabnuywl u cxemsi: «I"0110BHON MO3T nosepenyeckue). [pusoauts npumepsl
TaBU3MOB M PYJIMIMEHTOB y YeJIOBEKA.
4eoBeKay, «emoBekooOpa3HbIe aOa 3MOB H PYIIHMCHTOB y MCIoBeKa
MHCBHIBATh NIPU3HAKH YET0BEKa
00€e3bsiHbD, «CKENeT 4ea0BeKa U CKEIeT pu3 clIoBCKa,
copMHUpPOBABIIHNECS B CBS3U C APEBECHBIM
MIUMIaH3e», «PyIUMEHThI U aTaBU3MbD). %’ PMHD P
00pa3oM >KU3HU NIPEJKOB U
Oo0opynoBaHue: CKEJIET YEIOBEKA; p P
IPSMOXO0XKJICHUEM.
MOJIeJIb Yepera uelioBeKa U ueperna
MIMMIIaH3€; MOJETb KUCTH YeJIOBEKa
MIMMIIaH3e.
54 JIBrOKyIe CHITBI Jewxymme cuitbl (pakTops) PackpeiBath cosepkanre TEPMUHOB U

(paxtopsr)
aHTPOTIOTeHEe3a

aHTpOIIOTeHe3a: OMOJIOTHUECKHE,
conuaiabHbele. COOTHOILIEHUE
OMOJIOTUYECKUX U COLUABHBIX (PAKTOPOB B
AHTPOIIOTEHE3e.

MOHSTUI: HACIEACTBEHHAs! U3MEHYUBOCTb,
€CTECTBEHHBIN 0TOOD, OpyAHiTHAS
ACATCIIbHOCTD, I'PYHIIOBOC
COTPYJIHUYECTBO, O0IIEHUE, PEUb.
XapaKkTepru30BaTh JBUKYIIHE CUIIBI
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JeMoHcTpan U

Tabauywl u cxemvl: «JIBYOKyIIME CHITBI
AHTPOIIOTEHE3aY.

O0opynoBaHme: MyJISKU IPEIMETOB
MaTepUaTbHON KYJbTYPHI IPEAKOB
YeJIoBeKa

aHTpPOIIOreHe3a: OMOJIOTUYECKUE U
COITMAITbHBIC

5.5

OcHOBHBIE CTAUH
aHTpOIIOreHes3a

OcHOBHBIE CTaJIUU aHTPOIOTeHE3a.

Pannue yenoBekooOpas3HbIe 00E3bsHbI
(IPOKOHCYIIBI) U PAaHHHUE MTOHTUBI — 00IIIKE
MIPEJIKH YeI0BEKOOOPa3HBIX 00€3bsH U
Jro1eil. ABCTPaJIONUTEKH — ABYHOTHE
npenku Jrojeil. YUenoBek yMenblid, IepBbie
W3TOTOBJIEHUS OpyAHi Tpyna. HemoBek
MPSAMOXOJSAIIMNA U MIEPBBIN BBIXOT JIIOJICH 32
npenensl Adpuku. Yenoek

PackpeiBath cosepkaHie TEPMUHOB U
IIOHATUI: aBCTPAJIONUTEK, YenoBek
yMelbli, YeoBek NpsaMOXOIsAIIni,
Yenosek reinenboeprekuii, YemoBek
HEAHIEPTAIBCKHUI, KPOMaHbOHEII,
JIEHUCOBCKMH YeJIOBEK, YeII0BEK pa3yMHbIi
COBPEMEHHOT'O THIIA, MAJIEOT€HETHKA.
XapakTepru30oBaTb OCHOBHBIE CTaAUU
AHTPOIIOTECHE3A.

reiinenboeprekuil — oOLMii npeok
HEaHIEepPTaJIbCKOIO YEJIOBEKA U YEI0BEKa
pazyMHOro. YenoBek HeaH1epTalbCKUN KakK
BU/J JIFOJIEN XOJIOQHOTO KimMmarta. Yenosek
pa3yMHBII COBPEMEHHOTO THIIA,
JIEHUCOBCKHI YE€JI0BEK, OCBOCHUE
KOHTHMHEHTOB 32 IpenenamMu AQpuku.

ITaneoreHerrka 1 najJeoreHOMMKA.
JleMoHCcTpaLun

Ilopmpempui: J1. JIukn,

. . Porunckmii, M. M. I'epacumos.
Tabnuysr u cxemvl: «IBOIIOIUOHHOE
JIPpEBO  4YEJIOBEKA», «ABCTPAJIOMUTEK,
«Henosek YMEJIBII», «Henosek
MPAMOXOSAIUN, «/leHncoBcKkui
4esoBek», «Heannepranbusy,

«KpomaHboHIIbI», «IIpeaku yemoBeka.
O0opynoBaHme: MOJIENN TOPCA MIPENIKOB

BBIABIIATE IPOrpECCUBHBIE YEPTHI,
MOSIBUBIIKECS Y IIPEAKOB YEJIOBEKA HA
pa3HBIX CTaaAMsIX aHTponoreHesa. [IpuBoaute
IIPUMEPBI NIPEACTABUTECH OCHOBHBIX CTAIUN
AHTPOIIOr€HE3a: ONUCHIBATh UX
aHTPOIIOMETPUUYECKHE JJaHHbIe, 00pa3 KU3HU
u opynus Tpyaa. CpaBHUBaTh
[IPEACTABUTENECH OCHOBHBIX CTAIUN
aHTPOIIOTEHE3a
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YeJIOBEKA; MYJISKU [IPEAMETOB
MaTepUaAIbHOU KYJIbTYpbI IIPEIKOB YEJIOBEKA

5.6 | DBoJIOIUS COBPEMEHHOIO DBOIIOLMSA COBPEMEHHOTO YEJIOBEKA. PackpeiBath copepkaHue TEPMUHOB U
YyenoBeKa EctecTBeHHBII 0TOOp B MOMYISIUAAX MIOHATUI: MyTallMOHHBIN IIPOLIECC,

yesioBeka. MyTalmoHHBIN polece U HOJUMOP(U3M, NONYIAUOHHBIE BOJHBI,

noaumopdusm. [lomynsuonHbIe BOJIHBI, apeiid reHoB, murpanus, «3ddexr

npei¢ reHoB, MUTpanus OCHOBATEIISD.

u «ddekr ocHOBarens» B MONMYSIHAX| XapaKTEpPH30BaTh  POJIb  E€CTECTBEHHOTO

COBPEMEHHOT0 Y€JIOBEKaA. orbopa B MONYJSALMAX COBPEMEHHOIO

JdemMoHcTpanuu YyeJoBeKa.

Tabnuysl u cxemsbi: «ITabl FBOJIOLUU OneHuBaTh poJib MyTallHUOHHOTO

Yes0BeKa» nporecca, MonyJsUOHHbBIX BOJH, Apeida
I€HOB, MUTpALMHU, «3(PPEeKTa OCHOBATEIN»
B 9BOJIFOLIMU MTOMYJISILII COBPEMEHHOTO
yenoBeKa. [IpuBoauts npumepst
(hakTOpOB, CIOCOOHBIX BHI3BATh
MOMYJISIIMOHHBIE BOJIHBI B 3BOJIIOLUN
COBPEMEHHOTO
yenoBeka JleMmoHcTpanuu
Tabnuyel u cxemvi:
«[ToxpoBUTENBCTBEHHAS OKPACKa KUBOTHBIX),
«[Ipenynpexxnaromniasi OKpacka >KMBOTHBIX»,
«DPU3HOIOTHYECKHE aJanTalun»,
«ITpucrnocobIeHHOCTh OPraHU3MOB U €€
OTHOCHUTEIIBHOCTb.

5.7 | YenoBeueckue pachl. Yenoseueckue pacel. [IonsaTHe 0 pace. PackpsIBaTh coaep:kaHre TEPMUHOB U

MexIuCIUTUTMHAPHBIC
METO/bI aHTPOTIOJIOTUH

boapmue pachel: €EBpONCONIHAA

(eBpaswmiickas), aBCTpasio-HETPOUIHAS
(3xBaToOpHaIbHA), MOHTOJIOMTHAS
(a3marcko-amepukanckas). Bpems u nytu

MOHATHM: paca, pacOreHe3, pacusM,
COLIMAJIBHBIN JAPBUHU3M.
XapakTepu30BaTh MPU3HAKU OOJIBIINX pac
YeJIoBeKa: €BPOINECOUTHON
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pacceiicHud YCIO0BCKa oo IJIAHCTC.

EnuHCcTBO UenmoBeueckux pac.

Hayunast HecoCcTOSITENFHOCTD pacu3ma.
[Tprcnoco0IeHHOCTh Y€I0BEKa K pa3HbIM
YCJIOBHUSIM OKpY’Karollen cpenbl. BiusiHue
reorpaguuecKoii cpesl 1 apetida reHoB
Ha MOPGOJIOTHIO U (PU3HOJIOTHIO YeTOBeKa
MexucuuIIMHapHble METObI

(eBpa3uiickoii), aBCTpano-HErPOUTHOM
(?KBaTOPHUAIBHOMN ), MOHTOJIOUTHOM (a3UATCKO-
aMEPUKAHCKOM ).

BEISBISTE MPUYMHBI BOBHUKHOBEHUS
YeJI0BEUYECKHX pac.

[IpuBOIUTE, TpPHUMEPHI  ATANTHBHBIX
MIPU3HAKOB y npeJicTaBuTeNen
YeJI0BEUYECKHX pac.

[TpuBOIUTH CBUAETEIHCTBA AUHCTBA
IIPOMCXOXACHUSI YEIIOBEUECKUX pac.

B (pu3nueckoit (OMOIOTHYECKON)
AHTPOIIOJIOTHUU. DBOJIOIIMOHHAS
AHTPOMOJIOTHUS U MaJICOAHTPOIIOIOT S
YEJIOBEYECKUX MO YJISLIHAMN.
buocouuanbHbie UcCIeOBaHUS TPUPOIBI
yenoBeka. MccnenoBanne KO3BOTIOIAN
OMOJIOTMYECKOT0 U COLIMAIBHOTO B
YeJIoBeKe.

JleMoHCTpaLuu
Tabauywl u cxemol. «Pacel 9emoBeKay.

IIpakTuyeckas padora
«M3ydyeHne 3KoI0rnYecKux alanTanni
YeJIOBEKa»

CornocTaBisaTh aJanTUBHBIE TUIIBI JTHOJEH C
pacoBbIMM IpU3HaKaMu. Jloka3bIBaTh
HAaYYHYIO HECOCTOSITEIBHOCTD PaCU3Ma

Wtoro guacoB o teme

10

6 Tema «JKo0J10rHsl — HAYKa 0 B3AUMOOTHOIIECHUSAX OPraHU3MOB M HA/IOPTaHU3MEHHBIX CHCTEM C OKPY:KaloLIei cpeaoin»
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6.1

3apoxaeHue u
pa3BUTHE IKOJIOTHH

3apoxaeHUe M Pa3BUTHE OKOJOTHH B
Tpynax A. I'ymbonbara, K.®. Pynse, H.A.
Cesepuona, 2. ['ekkens,

A. Tencnu, B.H. Cykauesa.

Pa3nensl u 3a7a4n HKOJIOTUH.

CBs13b DKOJIOTUH C APYTUMHU HAYKaMHU.
JeMoHcTpan U

Ilopmpemeoi: A. I'ymOonbaT,

K. ®@. Pynbe, H. A. CeBepuos, O.
I'ekkens, A. Tenciu,

PackpsiBaTh conep:kaHue TEPMUHOB U
IIOHSITHI: SKOJIOTHs, ayTIKOJIOT s,
CHHAKOJIOTUsI, 9KOJIOTHS COOOIECTB U
9KOCHUCTEM, DKOJIOTHS BUJIOB U

MO YJISALIAMN.

XapaKkTepru30BaTh OCHOBHBIE JTAIlb
3apOKICHMS U Pa3BUTHUA DKOJIOTUU KaK
HayKH.

[IpuBouTH NprUMepbl 00BEKTOB U3YyUEHUS
9KOJIOTHH.

Ha3piBaTh OCHOBHBIE 33/1a4H, CTOALLNE

B. H. Cykaues.
7 Tema «Opranusmsl u cpea 0OMTAHUSD

7.1 | Dxomoruueckue GaKToOpbl 1 Okonornyeckue GakTopsl H PackpsIBaTh conep:kaHue TEPMUHOB U
3aKOHOMEPHOCTHU UX JACUCTBHUSL. MOHATHUI: SKOJIOTHYeCKHi (hakTop,
Knaccudukanus s3K010ru4ecKkux OMOJIOTMYECKHUI ONTUMYM,
(bakTopoB: abMOTHUYECKUE, OMOTHUYECKHE, OrpaHUYMBAIOIINHA (JIMMUTUPYIOLIHIA)
anTpororeHHbie. O0IMe 3aKOHOMEPHOCTH dakTop.
JeMCTBUS SKOJIOTMUECKUX (PaKTOPOB. Knaccugunuposats sKonoruueckue GakTopbl
[TpaBuiio muaumyma (K. Ilnpenrens, 1O. 10 pa3HbIM OCHOBaHHUSM. XapaKTepU30BaTh
JIu6ux). TonepaHTHOCTh. DBPUOMOHTHBIEC U | O0IIIHME 3aKOHOMEPHOCTHU JCHCTBUS
CTEHOOMOHTHBIE OPraHU3MBI. 9KOJIOTHYECKUX (pakTopoB. OGOCHOBHIBATH
JleMOHCTpanHK NeficTBHE 3aKOHA ONTUMYyMa U 3aKOHa
Tabauywl u cxemol. «IKOIOTHICCKHAE OTpaHMYMBAOIIETO (aKkTopa.
dakTopBI». [TpuBOANUTE MPUMEPHI:
O6opynoBanue: repbapun M KOJJIEKIIUH HJLTIOCTPUPYIOLIHE CHCTBUE MPaBHIIa
pacTeHuit " JKUBOTHBIX, MUHHMYMa, OTpaHUYMBaIOLIEro (hakTopa,
TIPHCIIOCOOTEHHBIX K BITHSIHUIO BPUOMOHTHBIX M CTCHOOMOHTHBIX
Pa3IMYHBIX IKOJOTHUECKUX (haKTOPOB OpraHu3MOB

7.2 | AGuortnyeckue (akTophl. 1 AbuoTtnueckue GpakTopsl. PackpeiBaTh copepkaHue TEPMUHOB U

CBeT KaK dKOJOTHYeCKUU
dbaxTop

CBeT Kak 3KOJIOTHYECKuil hakTop.
JleficTBHEe pa3HBIX Y4aCTKOB COJIHEUHOI'O
CIIEKTPa Ha OPraHU3MBbl. DKOJIOTHYECKHE

MOHATUI: CBET, POTONEPUOAU3M.
XapakTepu3oBaTh ACUCTBUE CBETA KAK
9Ko0JIoruueckoro pakropa. CpaBHUBAThH
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IPYIIIBI PACTEHUM U KUBOTHBIX 110
OTHOILIEHHUIO K CBETY.
CurnanbHas pojb CBETA.

DoTonepuoausM.

JeMCTBHE Pa3HbIX yYACTKOB COJTHEUHOTO
CIIEKTPa HAa OPTaHU3MBI.
BBISIBIIATE 0COOCHHOCTH CTPOCHHS

JeMoHcTpan U

Tabauysr u cxemol: «CBETOBOM CIIEKTP»,
«DKOJIOTMYECKHE TPYIIIbI )KUBOTHBIX TIO
OTHOILIEHHIO K cBeTy». O0opyaoBaHue:
repOapuu CBETOFOOMBBIX, TCHETIOOUBBIX U
TEHEBBIHOCIIMBBIX PACTCHUMH;
CBETOJIIOOUBBIE, TEHEIOOUBHIE U
TEHEBBIHOC/THBBIC KOMHATHBIC PACTCHHUS.
JlaGoparopHasi pabora «BrbisiBlieHUE
MIPUCIIOCOOJICHHUI OPraHU3MOB K BIIHSTHHUIO
CBETa»

U KU3HEJEATEIIbHOCTH PACTEHUN

Pa3HBIX YKOJIOTHYECKUX TPYII I10
OTHOILIEHHUIO K CBETY (CBETOJIIOOUBBIE,
TEHEN00MBBIE, TCHEBBIHOCIIMBBIC).
[IpuBoguTh HpPUMEPBl PACTEHUM PA3HBIX
JKOJIOTMYECKUX TIPYII 10 OTHOLIECHUI K
CBETY.

BbIsBaSTE 0COOEHHOCTH CTPOEHUS U
KU3HEICSITEIbHOCTH KUBOTHBIX

Pa3HBIX KOJIOTMYECKUX IPYIII 110
OTHOIICHUIO K CBETY (JIHEBHBIE,

CyMEpEUHbIE, HOUHBIE).

[TpuBOIUTE IPUMEPBI KUBOTHBIX

Pa3HBIX KOJIOTMYECKUX TPYIIII 10
OTHOIIEHMIO K cBeTy. OOOCHOBBIBATH
3Ha4YCHHE

¢doroneproau3Ma B )KU3HU OPraHU3MOB U JUIS
IIPAKTHKU CEJIBCKOTO XO351MCTBA

7.3

AbuoTtnueckue HhakTopsl.
Temneparypa kax
HKOJIOTUYECKUHN (PaKTop

TeMneparypa Kak d9KOJIOTHYECKUI
dakrop. JlelicTBue TemmepaTyphl Ha
opranu3msl. [IoMKuUIOTEPMHBIE U
TOMONOTEPMHBIE OPTaHU3MBbI.
OBPUTEPMHBIE U CTEHOTEPMHBIE
OPTraHU3MBI.

JdeMoHcTpanuu

Tabauyst u cxemvl: «TenIOKpOBHBIE
JdeMoHcTpanuu

Tabnuywl u cxemol:

PackpsiBaTh coaep:kaHre TEPMUHOB U
MIOHATUI: TEMIIepaTypa, NONKUIOTEPMHBIE
(X0JIOIHOKPOBHBIE), FOMONOTEPMHBIE
(TEenI0KpOBHBIE) OPraHU3MBbl, aHAOMO3,
OBPUTEPMHBIE OPTaHU3MbI, CTECHOTEPMHBIE
OpraHu3MBbl, TEPMOPETYJIIALHNS.
XapakTepus3oBaTh ACUCTBUE
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«DUIIOreHeTUYECKUH Psizt 01y,
«ApPXEOoNTEPUKCY, «3BEpPO3yObIE AMIEPHI»,
«Creromedabl

KUBOTHBIEY, «XOJOTHOKPOBHBIC dKUBOTHBIEY.
Oo6opyaoBanue: repoapuu U KOJUICKITMH
TEIUIOIIOOMBEIX, 3UMOCTOMKHX,
MOPO30yCTOMUMBBIX PACTCHUI; Yydelia ITHI]
u 3Bepeil. JlabopaTtopnasi padora
«BpligBIEHNE TPUCTIOCOOICHUN OPTaHU3MOB K
BIIUSTHUIO TEMIIEPATYPhD)

TeMIEpaTypbl HA OPraHUu3Mbl. BISBIATH
O0COOCHHOCTH CTPOCHHUS U

KU3ZHEJEATEIIbHOCTH

HOWKUIIOTEPMHBIX (XOJIOJHOKPOBHBIX) M
TOMOMOTEPMHBIX (TEMIOKPOBHBIX)
KHUBOTHBIX.

[IpuBOIUTE TPUMEPHI TOMKUIOTEPMHBIX
(XOJI0THOKPOBHBIX) M FTOMOMOTEPMHBIX
(TEeTIOKPOBHBIX ) )KUBOTHBIX. BBIABIATH
0COOEHHOCTH CTPOEHUS U
KHU3HEIEATEIIbHOCTH TEIUIOIOOUBBIX,
3UMOCTOMKHUX, MOPO30YCTOMUYUBBIX
pacTeHui.

[IpuBOAUTE MpUMEPHI TEIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30YCTOMYHUBBIX
pacTeHUN.

[IpuBOAUTE IPUMEPBI IBPUTEPMHBIX U
CTEHOTEPMHBIX OPraHU3MOB

7.4

AbuoTtnueckue HakTopsl.
BiraxxHOCTB Kak
HKOJIOTUYECKUH (PaKTOp

BrnaxHOCTB Kak 3KOJIOTHUECKUil (pakTop.
[IpucnocoOnenus pacTeHU K
MOJIIEP>KaHUI0 BOJIHOTO OajaHca.
Knaccudukanms pacrenuii mo
OTHOIIEHMIO K Boje. [Ipucniocobienus
KUBOTHBIX K U3MEHEHHIO BOJHOTO
pexuma.

JdemoHcTpanuu

Tabnuikl U cxembl: «DU3HOIIOrHYECKHE

PackpbIBaTh cosiepkaHle TEPMUHOB U
MOHSATHI: BIQXKHOCTB, THAPODHUTHL,
TUrPOUTHI, ME30(DUTHI, KCEPODUTHI,
KHUBOTHBIE: BOJTHBIE, ITOJTYBOIHEIE,
Ha3eMHBIE.

XapakTepHu30BaTh IEHCTBHE BIAKHOCTH
KaK 9KOJIOTHYECKOro (pakropa. BeIsBIATH
0COOEHHOCTH CTPOCHUS U
KHU3HEIEeATEIbHOCTH pacTeHUH
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aJarTainuu )XUBOTHBIX).

O6opynoBanue: repOapun pacTCHUN,
OTHOCSIIIUXCS K TUrpoduTam, kcepopuram,
Me30(huTaM, KOMHATHBIE PACTCHHS TAHHBIX
TpyMIL.

JlaboparopHasi paboTa « AHaTOMUYECKHE
0COOCHHOCTH PACTEHHI U3 Pa3HBIX MECT
oOUTaHUS

pa3HbIX  JKOJIOTMYECKMX  TIpynm MO
OTHOLIEHHUIO K BOJIE.

[IpuBoaNTE mNpUMEpPHl pACTEHUN pPa3HBIX
HKOJIOTMYECKUX TPYNI IO OTHOLIEHHIO K
BOJIE.

BoisiBIsATE aHATOMUYECKHUE U
duznonornueckrue NpucrocoOIeHus
KUBOTHBIX K U3MEHEHHIO BOJJHOTO

pexuma.

[IpuBoauTE pUMEpPHI BOJHBIX, MOIYBOJHBIX
Y HAa3eMHbIX )KMBOTHBIX

7.5 | Cpenbl obuTaHus Cpenpl 00uTaHHUs OPraHU3MOB: BOJHAS, PackpeiBaTh cozpepkaHMe TEpMHHA «Cpena
OpraHu3MOB HA3eMHO-BO3/yIlIHAs, IOUYBEHHAs, TITyOUHHAs | OOUTAHUS.
IIO/IIIOYBEHHAs], BHYTPUOPTraHU3MEHHAs!. XapakTepu30BaTh OCOOCHHOCTH BOJIHOM,
OUBNKOXUMHYECKHUE OCOOCHHOCTH CpPe/T Ha3€MHO-BO3YIIHOW, IOYBEHHOI,
OOUTaHUS OPraHU3MOB. IITyOMHHO TOJIOYBEHHON U
[IpucnocoOneHus OpPraHu3MOB K JKU3HHM B | BHYTPUOPTaHU3MEHHOU cpea oOuTaHus.
pa3HBIX Cpelaax. CpaBHMBATh (HU3UKO-XUMUYECKHE YCIOBUS
JdemMoHcTpanuu pa3HbIX cpell oOuTaHus. BbIABIATE 4epThI
Tabnuywvt u cxemwvr: «Cpenibl OOUTaHUS PUCTIOCOOTICHHOCTH OPTaHU3MOB K
OpPraHu3MOB. 00UTaHHIO B BOJHOM, HA36MHO-BO3IYIITHOM,
O0opynoBanue: KOJUIEKIIHH IIOYBEHHOI, BHYTPUOPTraHU3MEHHOU cpesiax
KHUBOTHBIX, OOWTAIOIIUX B Pa3HBIX oOuTaHusl.
cpenax [IpuBoauTh IIPUMEPBI OpraHU3MOB,
0o0OMTAIONINX B pa3HBIX cpeaax
7.6 | buomornyeckue puTMBI buonornueckue putMmbl. BHennue u PackpsiBaTh conep:kaHue NOHITHS

BHYTpeHHHUE pUTMBbl. CyTOUHBIE U
TOAWYHBIC PUTMBI.

[IpucnocoOaeHHOCTh OPraHU3MOB K
CE€30HHBIM U3MEHCHHUAM YCJIOBI/Iﬁ JKHU3HU.

JdemoHcTpauuu

Tabnuyer u cxemvi: «bUOIOTUYECKHUE PUTMBDY.

«OMOJIOrMYECKUE PUTMBIY.
XapakTepu3oBaTb 0COOEHHOCTH
BHEIIIHUX, BHYTPEHHUX, CYTOUHBIX U
TOJUYHBIX OMOJIOTUYECKUX PUTMOB.
[IpuBOIUTE TPUMEPBHI TPOSBICHUS
OHMOJOTUYECKUX PUTMOB Y Pa3HBIX
OpPraHU3MOB.
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O6opynoBanue: repOapuu U KOJUIEKIIUN
paCTeHHIA U KUBOTHBIX, O0JIAJAIONINX YepTaMU
MPUCTIOCOOJICHHOCTH K CE30HHBIM U3MEHEHUSIM
yCJIOBUU )U3HU [leMoHcTpauuu

Tabnuywl u cxemol:

«I"eoxpoHoioruuecKas IKaza.
OobopynoBaHue: KOJUICKIIUM OKAMEHEIIOCTEM,
TMOJIE3HBIX UCKOMAEMBIX; MYJISKU
OpPraHUYECKUX OCTATKOB OPTaHU3MOB.

BoISBISTE 4epThI MPUCTIOCOOIEHHOCTH
OpPraHU3MOB K C€30HHBIM U3MEHEHUSIM
YCIIOBUU KU3HU.

OnuceiBaTh CE30HHBIC SIBJIICHUS B )KU3HU
OpPraHU3MOB, PaCIPOCTPAHEHHBIX B CBOEH
MECTHOCTH

7.7 | Xuznennsie Gpopmbl JKuznennbie GopMbl OpraHU3MOB. PackpsiBath conepikaHue MOHITHS
OpraHU3MOB [TonsiTre o xxu3HeHHOU Qopme. KU3HCHHBIE «OKM3HEHHas (opMma opraHuzMa.

(hOpMBI pacTeHHIL: IepeBbs, KyCTAPHUKH, BrIgBISITE 0COOEHHOCTH CTPOCHUS U
KyCTapHUYKU, MHOTOJICTHUE TPABBI, YKU3HEICSITCIIBHOCTH PACTCHUHN Pa3HBIX
OJIHOJICTHHUE TpaBbl. JKu3HEHHBIC (DOPMBI YKU3HEHHBIX (OPM.
YKUBOTHBIX: TUAPOOUOHTHI, TEOOMOHTHI, [IpuBOoUTH, TpPUMEpPHI pPACTEHUN Ppa3HBIX
a3poOHOHTBI. OCOOEHHOCTH CTPOCHUS U KU3HEHHBIX (POPM.
o0Opa3za Ku3HH. BoIsSBISTE OCOOEHHOCTH CTPOEHUS U
JleMOHCTpanUH JKH3HEICATCILHOCTH ’KUBOTHBIX
Tabnuyoer u cxemwvi: <«OKu3HEHHBIC Pa3sHbIX KU3HCHHBIX opm.
dbopMbl  pacteHuit», <« Ku3HEeHHBIE IlpuBosuT TpUMEPBI  KHBOTHBIX
OPMBI KHBOTHEIX). pa3HBIX KU3HEHHBIX (PopM
OobopynoBanue: repbapud U KOJJICKIIUU
pacTeHMii ¥  JKMBOTHBIX  Pa3IUYHBIX
KU3HEHHBIX (HOopM

7.8 buotnueckue GpakTops buotnueckue ¢daktopel. Bumbl Omotuueckux| PackpwiBaTh conepikaHre TEPMUHOB U

B3aUMOJICCTBHIA:

KOHKYPEHIIUS, XHUITHUIECTBO, CHUMOMO3 U €T0
dbopwmer. [lapazutusm, Koomepanus,
MyTYyaJIn3M, KOMMEHCATH3M
(KBapTHPAHTCTBO, HAXJIEOHUYECTRO).
Herpoduueckue B3anMoaeicTBus
(Tormueckue, popuueckue, padbpuyeckue).

MOHATUI: KOHKYPEHLS, XUIIHUYECTBO,
Mapa3uTU3M, MyTyaJIN3M, KOMMEHCAJIN3M,
HETpOohUYIECKUE B3aUMO/ICHCTBUSI.
XapakTepru30BaTh BUIbI OMOTHIECKUX
B3aUMOICUCTBUI.

OOBSCHATH CYIIHOCTh KOHKYPEHIIHH,
XUIHAYECTBA, Iapa3uTU3Ma, MyTyalln3Ma,
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3HayeHne OMOTHYECKHUX B3aUMOIEHCTBUI
JUISL CYIIIECTBOBAHUS OPraHU3MOB B Cpelie
oburtanwus. [IpuHIIUIT KOHKYPEHTHOTO
HMCKJTFOYCHUS.

JdemMoHcTpanuu
Tabnuybl u cxemovl: «IKOCHCTEMA
LIIUPOKOJIMCTBEHHOTO necay,

«DKOoCHUCTEMa XBOMHOIO JIecay,

«enn muTaHusy, «XHUITHAISCTBOY,
«ITapazutuzm», «KoHKypeHIUs»,
«CumMObmno3sy, «kKomMmMeHcaIn3my.
OobopynoBanune: KOJIEKIIUU )KUBOTHBIX,
YYaCTBYIOIIMX B Pa3IUYHBIX
OMOTHYECKHUX B3aUMOJEHCTBUIX

KoMMeHcanu3ma. [IpuBoauThs mpuMepsl
OpPTaHU3MOB, YYaCTBYIOIINX B OMOTHYECKUX
B3aUMOJICCTBUSAX Pa3HBIX THIIOB.
OreHnBaTh 3HaYEHNE OMOTHYECKUX
B3aUMOJICCTBUH JJIs CYIIIECTBOBAHUS
OpPraHu3MOB B cpeJie 0OUTaHus.
OOGOCHOBBIBATh JICUCTBHE MPUHIIUITA
KOHKYPEHTHOTO UCKITFOUCHUS

Htoro yacoB 1o teme 9

8

Tema «IKo0J10TUsI BUOB U MOMYJIS LMD
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8.1

DKOJIOTUYECKHE
XapaKTEPUCTUKU
MO YJISIIHH

DKOJIOTUYECKHE XaPaKTEPUCTUKH MOMYIISIUH.
[Momynsnus kak 6uoIOTHYECcKasi CHCTEMA.
Pons HEOJHOPOTHOCTH Cpeibl, PU3MUECKUX
0apbepoB U OCOOCHHOCTEW OMOJIOTUU BUIIOB B
(bopMHpPOBaHNY TPOCTPAHCTBEHHON
CTPYKTYpHI nonysisiiinii. OCHOBHbBIE
MIOKA3aTeIH MOMYJISIIUN: YUCICHHOCTb,
TUIOTHOCTbB, BO3PACTHAS U TIOJIOBAs CTPYKTYpa,
POXKIAEMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPALIHSL.

JdemMoHcTpanuu

Tabnuywl u cxemsvi: «IKOJOTHUECKHUE
XapaKTEePUCTHKH TOMYIISLIUN,
«IIpocTpaHCTBEHHAs CTPYKTYypa MOMYJIALMN,
«Bo3pacTHbIe THpaMUIbI MOIYJISIIAN

PackpeiBaTh copepxaHue MOHATUS
«TIOTTYJISALIUS.

OneHuBaTh 3Ha4€HUE HEOTHOPOJHOCTH
cpenbl, puznueckux 6apbepoB U
0CO0EHHOCTEN OMOJIOTMH BUIOB B
(GbopMHpPOBaHUYU MPOCTPAHCTBEHHOM
CTPYKTYPbI NOMYJIALUHN.

[IpuBOIUTE IPUMEPBI MOMYIIALNUNA PA3HBIX
BUJIOB PACTEHUH U )KUBOTHBIX.
XapakTepru30BaTh OCHOBHBIE KOJIOTHYECKHE
HOKa3aTeIy MOMYJISLUH: YUCICHHOCTbD,
IUIOTHOCTh, BO3PACTHAs U M0JI0BAs
CTPYKTYpa, POKIAEMOCTb, IPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIUSL.
JlemoHcTpanun

Tabnuysl u cxemol:

«["eoxpoHosornyeckas Imkasa.
O6opynoBaHue: KOJUICKIIUU
OKaMEHeJIOCTEH, MOJIE3HbIX HCKOMAEMBbIX;
MYJISTKU OPraHUYCCKUX OCTATKOB
opranusmoB. JlabopaTopnasi padora

8.2

DKoJoruyecKas CTpykrypa
MONYJISLIUAH.

HI/IHaMI/IKa TOMyJIAIUU U €€
peryasuus

DKOJIOTMYECKasi CTPYKTypa MOITYJISIUH.
OneHka 4YMCIeHHOCTH TOMYJISLUH.

JlvHamMuKa nonyJslu U €€ PETryJIIsAIus.
buotnyeckuit nOTEHIMAI MOIMYJISILUH.
MoaenupoBaHre TMHAMUKYU TOMYJISIIIAN.
KpuBsie pocTta YnCIEHHOCTH MOIMYIISIUY.
Kpusbie BbkHBaHus. Perynsius YuciIeHHOCTH

PackpsiBaTh cofep:kaHre TEPMUHOB U
HNOHSTUNA: TUHAMMKA TIOIYJIALNH,
OMOTHUYECKUI MOTEHINAI TOMYJIALINH,
KPHUBBIE BBKMBAHUS, (PAKTOPHI
CMEPTHOCTH, EMKOCTh cpefibl. OOBACHATH
3aKOHOMEPHOCTH pa3MelIeHHs ocodei
MONYJISLUNA HA 3aHUMAEMON TEPPUTOPHH.
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MOMYJISIIAI: pOJib (PaKTOPOB, 3aBUCAIINX U HE
3aBUCSIIUX OT IUIOTHOCTH. JKOJOTHYECKHE
cTpareruu BuoB (1- u K-ctparerun).

JdemMoHcTpanuu

Tabauywvl u cxemvi: «CKOPOCTH 3acCeICHUS
MOBEPXHOCTU 3EMIIH Pa3IMYHBIMU
OpraHu3Mamm»

OnennBath OMOTUYECKHIA TOTECHITHAT
HOMYJISINHA pa3HbIX OPraHU3MOB.
AHanu3upoBaTh KPUBBIE POCTA
YHCJICHHOCTH MOMYJISIIUHN U KPUBBIE
BBDKHBAHUSL.

O00CHOBBIBATH TPUYMHBI CACPKUBAHUS
OMOTHYECKOro MOTEeHIMAaa POCTa 1
NPUYHHBI BCIIBIIIEK POKIAEMOCTH Y
OT/AEJBbHBIX OPraHU3MOB.

[epeuncnsaTe pakTopbl CMEPTHOCTH,
PETyIUPYIOIIUE YUCICHHOCTD Oy
pacteHuii u KUBOTHBIX. OTIHCHIBATH
9KOJIOTMYECKUE CTPATETHH BUJIOB

8.3

DKkonoruyeckas HUIIA
BUJa

[TonsATHE 00 SKOJIOTMYECKON HUIIIC BUIA.
MecTtooburanue. MHOroMepHasi MOZEIb
skonorndeckoi Humu 1. M. XaTtuuHcoHa.
Pa3mepbl 5KOJIOrM4ecKor HUIIIH.
[loTeHunanpHas U peain30BaHHAs HULLY.

Bup xak cucrema nonynsiuuid. Apeaibl BUIOB.

Buapl 1 ux )XU3HEHHBIE CTPATErUH.
DKOJIOTHYECKUE IKBUBAJICHTBHI.
3aKOHOMEPHOCTH MOBEJCHUS U
MHTpALMi 5KUBOTHBIX.

buonornueckue HHBa3HH YyKEPOTHBIX
JdemoncTpanuu

Tabnuysl u cxemol:
«I"eoxpoHoioruuecKas mKamza.
OobopynoBaHue: KOJUIEKIIUN OKAMEHEIIOCTEM,
TMOJIE3HBIX UCKOMAEMBIX; MYJISKU
OpPraHMYECKUX OCTATKOB OPTaHU3MOB.
JlaGopaTopHas padora

«3yueHne u onMcaHue NCKOMAaeMbIX
OCTATKOB APEBHUX OPTAHU3MOBY

PackpbiBath cojepkaHiue TEPMUHOB U
ITOHSATHM: DKOJIOTUYECKAs HHIIIA, BHI,
apeajl, UHBa3usl.

XapakTepru3oBaTb MHOTOMEPHYO

MOJEIb dKoJIorudeckou Humu J1. M.
XaTu"HCOHA.

[IpuBOaUTE TpPUMEPBI HKOJOTUYECKHUX
HUII pa3HBIX BUJIOB PACTCHHH W
JKUBOTHBIX.

BEISBISATE OTIIMYKE DKOJIOTHUECKON HUIIIN
BUJA OT ero mectoobuTanus. ['padpuuecku
n300paxaTb MHOTOMEPHYIO MOJIENb
9KOJIOTUYECKOM
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BHJIOB.

JdemMoHcTpanuu

Ilopmpem: J1. 1. XaT4YMHCOH.
Tabnuywl u cxemol: «Mojeib
skoJiornyeckon Humu /1. 1.
XaTyuHCOHA.

O6opynoBanue: repOapun pacCTCHUN;
KOJUIEKIIMU )KUBOTHHIX. JIaGopaTropHas
pabora

«[IpucnocobneHus: ceMsiH pacCTeHHN K
paccesieHUIo»

HUIIIH JUTS Pa3HBIX BUJOB. BBISBISTH MPUYHHBI
pasiuuuii B pazMepax 3KOJIOTMUEeCKOW HUILIKA Y
pa3HbIX BUJOB PACTEHUN U )KUBOTHBIX.
AHaNM3UpPOBaTh MPUYUHBI U MOCIEACTBUS
CMEHBI IKOJIOTUYECKON HULITN

Hroro yacos 1o Teme 9
9 Tema «JkoJ10rusi CO00IIECTB. IKOJIOTHYECKHE CUCTEMbD
9.1 | Coo0riecTBO OpPraHU3MOB 1 CooOuiectBa opraHu3MoB. buolieHo3 u ero PackpeiBaTh conepxaHie TEPMUHOB U
— OUOIIeHO3 cTpykTypa. CBsI3U MEXy OpraHu3MaMu B MOHSITHIA: OMO1IEH03, OUOTOTI.

OuoreHo3se. XapakTepu3oBaTh OMOILIEHO3 U €T0
JlemoHcTpanuu CTPYKTYpPBI: BUAOBYIO, IPOCTPAHCTBEHHYIO,
Tabauywr u cxemor: «CTpykTypa OuoLeHo3a», | Tpoduueckyr. [lepeuncnars u npuBOIUTEL
«IKOCHUCTEMA LIMPOKOJIMCTBEHHOTO JIECay, IPUMEPBI CBSI3€H MKy OpraHu3MamMu B
«DKocHcTeMa XBOIHOTO0 jlecay DKoorndeckue | OMOLEH03¢e
XapakTEepUCTUKU nonyssiiud. [Tomynsmus kak
Ouonorudeckas cucrema. Ponb
HEOIHOPOJHOCTH CPeibl, PU3HIECKUX
OGapbepoB

9.2 | Dkocuctema 2 DKocHucTema Kak oTkpbiTas cucteMa (A. /L. PackpsiBaTh conepkaHre TEPMUHOB U

Tencnu).  DyHKUMOHANBHBIE  OJIOKH
OpPraHU3MOB B 3KOCHUCTEME:
MPOJAYLEHTbl,  KOHCYMEHTBI,  pPEAYLEHTHI.

Tpodudeckue ypoBHHU.
Tpoduueckue nenu u cetu. JlemoncTpauuu
Tabnuywl u cxemvi:

MOHSITUN: SKOCUCTEMA, TPOIYLIEHTHI,
KOHCYMEHTBI, PeIyLIEHThI, TpOouIecKre
YpOBHH, Tpoduueckue (THUILEBbIE) LENu 1
CETH.

Has3pIBaTh CTpYKTYpHBIE KOMIIOHEHTBI
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«["eoxpoHOIIOTHYECKAs TIIKAIAY.
O6opynoBaHue: KOIEKIIUU OKAMEHEJIOCTEH,
MOJIE3HBIX HCKOIIAEMBIX; MYJISKU
OpPraHUYECKUX OCTATKOB OPTaHU3MOB.

AOHnoTHYecKre OJIOKU PIKOCUCTEM.
IToYBBI U WIIBI B DKOCUCTEMAX.

KpyroBopor BeliecTB M NOTOK 3HEPTUHM B
IKOCHUCTEME.

JdeMoHcTpamun

Ilopmpemui: B. H. Cykaues, A. /1.

Tencnm.

Tabnuysr u  cxemvli: «DyHKIIMOHATHHBIC
TPYIIIBI OPTAaHU3MOB B 9KOCHCTEME,
«KpyroBopoT BemiecTB B s3kocucreme», «Llemnu
MUTaHUS (MacTOUIIHAS, IETPUTHAS)».
OobopynoBanue: repoapuu pacTeHHUI;
KOJUIEKLIMHA HAaCEKOMBIX; Uydelia MTULl 1
3BEpen

OKOCHCTCMBI.

XapaxTepu30BaTh GYHKIUH U

NPUBOIUTH TIPUMEPBI OPTaHU3MOB B
9KOCUCTEME Ha OCHOBE UMECIOLITHXCS
3HaHUH O pacTEeHUsX, Tprdax,

OaKTepusIX M KUBOTHBIX.

OnwuceIBaTh KPyroBOPOT BEUIECTB U MIOTOK
sHepruu B s3xocucteme. OObSICHATH POJib
OpPTraHU3MOB B OMOJOTHYECKOM
KPYTOBOPOTE BEIIECTB M IMMOTOKE YHEPTUH.
[TpuBOAMTE IPUMEPBI OPraHU3MOB,
3aHUMAIOIINX pa3HbIe YPOBHU
Tpodpuueckux nupamui. CocTaBisaTh
CXEMBI TIEPEHOCa BEIIECTBA U SHEPTUH B
9KOCHUCTEMAX (LIeNH MUTaHUSA).
CpaBHHBATh TACTOMIIHBIE U JCTPUTHBIC [IETIH
U TaHHS

9.3

DKOJIOTUYECKUE
MTAPAMHU/TBI

OCHOBHBIE MIOKA3aTENIN IKOCUCTEMBI.
buomacca u npoaykuus.

DKoJIOTHYecKre TUPaMHJIBI YHCel, OMOMacCh
U DHEPTUU.

JdemoHcTpanuu

Tabnuywvl u cxemul: «IKOIOTUYECKast
IUPaMUIA YUCEID», «DKOJIOrHYecKas

PackpeiBaTh copepxaHie TEPMUHOB U
HOHATHI: MpoayKLus, Onomacca,
9KOJIOTMYECcKas MUPaMH/Ia.
XapakTepHu30BaTh MpaBUIIa IKOJIOTHUECKUX
NUPAMUJ] Yuces, OMOMACChl U SHEPTUH.

OOBACHATH MPUYUHBI PA3THUUI

nupamuia OMOMacChIy,

B IIPOAYKTUBHOCTH Y Pa3HBIX SKOCHUCTEM.
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«DKOJIOTUYECKask MTUPAMHUJIA IHEPTHI)
JdemMoHcTpanuu

Tabnuywl u cxemol:
«I"eoxpoHosiorryuecKas IKaza.
OobopynoBanue: KOJUICKIUU
OKaMEHEJIOCTEH, MOJIE3HbIX HCKOMAeMbIX;

[IpuBOAUTE IPUMEPHI TPAKTUYECKOTO
IMPUMCHCHUA MTPAaBUJI SKOJIOTHICCKUX

UpaMHuL.

CpaBHHBaTh OMOMAacCy U MPOIYKIIHIO
9KOCHUCTEM CyIIH U MUpPOBOTO OKeaHa

9.4 | V3meHeHHs COOOIIECTB — HanpaBneHHele  3aKOHOMEpHBIE  CMEHBI | PackpwiBaTh cojiep:kaHUe TEPMUHOB U
CYKIIECCHH coolmiecTB — cykuneccud. llepBUuYHBIE M | IOHATHI: CyKIeCCHs, KIIMMAaKCHOE

BTOPUYHBIC CYKIIECCHM W WX MPUYUHBL. | COOOIIECTBO, CYKIICCCHOHHBIN PSI.
AHTPOTIOT€HHBIE BO3JECHCTBUS Ha | XapakTepu3oBaTh CYKIECCUH:
CYKIIECCHH. MIEPBUYHBIC U BTOPUYHBIC, TIPUBOIUTH UX
Knumakcaoe coobmectBo. bropasnooOpasue | nmpuMepbl 1 Ha3bIBaTh IPUYUHBI CMEHBI
Y TIOJIHOTA KPYrOBOPOTA BEIIECTB — OCHOBA coo0mIecTB.
YCTOWYMBOCTH COOOIIECTB. CpaBHHMBATh BPEMEHHBIC U KOPEHHBIC
JeMoHCcTpanun OMOreoIeHO3bl HA KOHKPETHBIX TPUMEPAX
Tabnuyoer  u  cxemwi:  «OOpa3oBaHue CBOEH MECTHOCTH.
Oonotay,  «llepBHYHAS  CYKIIECCHS», Mozenmuposars  pesyibTaThl - mporecca
«BOCCTAHORIICHHE JIECA TTOCITE CMEHBl OMOTEOIIEHO30B TMOJ  BJIHSHHEM
noKapay AHTPOIIOTEHHOTO (aKkTopa

9.5 | IlpupoHbIe YKOCUCTEMBI [IpupoaHbie S5KOCUCTEMBI. PackpeiBaTh copepkaHie TEPMUHOB U

JdemoHcTpaumnu

Tabauyvr u cxemwvl. «IKOCUCTEMA
[TUPOKOJIMCTBEHHOTO aecay,
«JKocucTeMa  XBOWHOTO  Jiecay,
«JKocUCTEMA O3Epay.

HOHATHI: (PUTOMIAHKTOH, 300IIJIAHKTOH,
SPYCHOCTh. XapaKTepPH30BaTh MPUPOIHBIC
9KOCHUCTEMBI, X OCHOBHBIE KOMITOHEHTHI (Ha
npuMepe o3epa,

Oo0opynoBanue: akBapuyM Kak MOJIEIIb
9KOCHUCTEMBI.

IKekypeust  «OKCKypcus B TUIMYHBIN
ouoreoleHo3 (B 1yOpaBy, O€pe3HsK, eIbHUK,
Ha CYXOJIOJbHBIN

WM IOWMEHHBIH JTyT, 03€p0, 60J0TO)»

XBOWHOTO M IIIMPOKOJIMCTBEHHOTO Jieca).
OOBSICHATH MPUYMHBI PA3TUYHON OMOMAacChl
MIPOYIIEHTOB U KOHCYMEHTOB B TIPHPOJTHBIX
SKOCHUCTEMAaX.

CocTaBiATh MACTOUIIHBIE U IETPUTHBIC LTI
MUTaHWS PUPOIHBIX dKocucTeM. [IpuBoInUTH
IpUMEPHI OPTaHU3MOB, BXOISAIIUX B COCTAB
(UTOIUIAHKTOHA, 300IJIAHKTOHA, OEHTOCA.
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OO60CHOBBIBATH POJIb SIPYCHOCTU B KM3HU
Ha3eMHBIX SKocucTeM. CpaBHHBATH OMoMaccy
U MPOYKIIMIO BOJAHBIX M HA3€MHBIX 9KOCHCTEM
JdemoHcTpanuu

Tabnuywl u cxemol:

9.6 | AuTpomnoreHHbIC AHTPONIOT€HHBIE YKOCUCTEMBI. PackpeiBath conepkaHue TEPMUHOB U
9KOCHUCTEMBI ATPOdKOCHCTEMA. MOHATHI: arpo’KOCUCTEMA, arpoIeHO3,
(arposKocucTEMBI) Arporenos. Pasmians Mexay MOHOKYJIbTYpPa. XapaKTepru30BaTh OCHOBHBIE

AHTPOIIOTCHHBIMU ¥ IIPHPOLHBIMH KOMIIOHEHTBI arpO3KocucTeMBbI. [IpuBOIUTH
KOCHCTEMAMI. MIPUMEPBI arpOIKOCUCTEM.

JleMOHCTpaLUH CocTaBiATh LIETH MUTAHUS arporieHo3a.
Tabauywl u cxemvl: «ATPOIIEHO3Y, O0OCHOBBIBATH TIPUYUHBI HU3KOH
«prr0130p0T BELLECTB U IIOTOK DHEPIUU B YCTOfIqHBOCTH arpoO3KOCUCTCM. CpaBHI/IBaTB
arpoueHo3e. Oﬁopyz[OBaHne: rep6apI/H/I AI'pO9KOCUCTEMBI U IIPUPOAHBIC 9KOCUCTCMBI.
KYJIbTYPHBIX M IUKOPACTYIIUX PACTCHUH. XapakTepu30BaTh POJIb YCITOBCKA
IKCKypeHust «IKCKYpCHsI

B arpodKoCUCTEMY (Ha MOJIe WIHU B B COXPAaHEHUH YCTOWYHUBOCTH arpO3KOCUCTEM
TETITUYHOE XO3UCTBO)»

9.7 YpOoskocucTeMBI. YpboakocucreMbl. OCHOBHBIE KOMIOHEHTHI | PackpbIBaTh cofepikaHue TEPMUHOB U
DKOMOHUTOPHUHT ypOo3KOocucTeM. HNOHSTUIN: ypOo3KocucTema,

I'opoackas daopa u payHa.
CuHaHTpOnU3a1us ropoJCKOi GpayHsl.
buonornueckoe u X0351UCTBEHHOE 3HAYECHUE
arpo3KOCUCTEM U YpOOIKOCUCTEM.
3aKOHOMEPHOCTH (HOPMUPOBAHUS OCHOBHBIX
B3aUMOJICMICTBUI OPTraHNU3MOB B
sKkocucreMax. llepeHoc sHepruu u BelecTs
MEXKy CMEKHBIMU SKOCUCTEMaMH.

Y CToN4MBOCTS OPraHU3MOB, IOMYJIALUN U
9KOCUCTEM B YCIIOBUAX €CTECTBEHHBIX U
AHTPOINIOT€HHBIX BO3JCUCTBUML.

CHUHAHTPOMH3AIMS, TopoJicKas (ropa,
ropojckas (payHa, 5JKOMOHUTOPHHT.
XapakTepru30BaTh OCHOBHBIE KOMITOHEHTBI
ypOoskocucteM. OnuchIBaTh

OMOJIOTUYECKOe U XO3HCTBEHHOE 3HAUCHUE
ypOO3IKOCUCTEM.

[IpuBoauTH, mTpUMEpPHl U  OLIGHUBATH
COCTOSIHME  YpOOIKOCHCTEM  CBOEH
MECTHOCTH.

BrISBIATE 0COOCHHOCTH TOPOACKOH (hIIOPHI 1

¢bayHbI.
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MeTtoa0a0rusi MOHUTOPUHTA €CTECTBEHHBIX U
AHTPOIOTEHHBIX SKOCUCTEM.

JdemMoHcTpanuu

Tabauywvl u cxemwr: «IIpumepbl
yp6oskocuctem». IlpakTudeckas

padora «/3ydyeHue u onucanue
ypOO3KOCUCTEMBIY.

CpaBHuBaTh  ypOO3KOCUCTEMBI u
HPUPOTHBIE SKOCHCTEMBI

JlabopaTropnasi padora

«3yuenue pa3zHooOpa3us MEJTKUX
MOYBEHHBIX WICHUCTOHOTMX B  Pa3HBIX
IKOCUCTEMAX )

Htoro yacoB 1o teme

12

10

Tema «buocdepa — riodajabHasi IKOCHCTEMA)

10.1

buocdepa. Crpykrypa u
cocraB 6nochepsl

2

buocdepa — obmennanerapHas 00om04ka
3emut, TIe CYIIeCTBYET WIIM CYIIECTBOBAJIA
KW3Hb. PazBuTue npeacraBieHui o
o6uocdepe B Tpynax 2. 3rocca. Yuenue B.U.
Bepnazackoro o 6uocdepe. Obnactu
o6uocdepsl u ee coctan. JKHBOE BEIIECTBO
o6uocgepsl U ero PyHKIINH.
Jdemoncrpauuu

Ilopmpemui: B. U. Bepranckuii, J. 3rocc.
Tabnuysr u cxemol: «I"eocdepbl

3emn», «DYHKIUU )KUBOTO BEIIECTBAY

PackpbIBaTh cosepkaHle TEPMUHOB U
NMOHSATUH: Ouocdepa, KUBOE BEIIECTBO,
KOCHOE BEI[ECTBO, OMOKOCHOE BEIECTBO,
OMOreHHOE BEIIECTBO.

[IpuBoauts  (QOPMYIHUPOBKH  OCHOBHBIX
nosioxkxenud ydenuss B. WM. Bepnanackoro o
ouocdepe.

XapakTepHu3oBaTh 00J1acTH OGHOChEphl U UX
COCTaB, HA3bIBATh 00JIACTH PACTIPOCTPAHEHUS
KHBOT'O BEIlECTBa B 000JI0UKax 3emMIiu
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10.2

3aKOHOMEPHOCTH
CYIIECTBOBaHUS
ouocdepsl. KpyroBopotsl
BEIIECTB

3aKOHOMEPHOCTH CYIIECTBOBAHUS
6uocdepsr. Ocobennoctu duocheps! Kak
r100anbHOM SKOocUCTeMBI. [lnHaMuYecKoe
paBHOBecue B O6uocdepe. KpyroBopoTst
BEIECTB M OMOTEOXMMUYECKUE [TUKIIBI
(yrnepona, a3ota). PUTMUUHOCTG sIBIIEHUN
B Ouocdepe.

JdemMoHcTpanuu

Tabnuysr u cxemol: «I'eocdepbl 3eMan,
«DYHKIMH )KUBOTO BEIIECTBAY,
«KpyroBopoT azora B mpupoe,
«KpyroBopot yrieposia B mpupoe»,
«KpyroBopoT kucioposa B IpUpoOIe»,
«KpyroBopoT Bojibl B IIPUPOICH»

PackpeiBaTh copepkaHue TEPMUHOB U
MIOHATHH: TII00aIbHAs DKOCUCTEMA,
JTMHAMUYECKOE PaBHOBECHUE, KPYTOBOPOTHI
BEIIECTB, OMOTCOXUMUIECKHE [IUKIIBI.
XapakTepu3oBaTh 0COOEHHOCTH OUOChepsI
KaK rJ100aIbHOM SKOCHCTEMBI.

Onpenenarb GyHKIUIO Ouocheps! B
oOecnieueHnr OMOreHHOI0 KpyroBopoTa
BEIIIECTB Ha TUIaHETe. XapaKTepu30BaTh
OCHOBHBIEC KPYTOBOPOTHI: BOJIBI, YTIIEpO/Ia,
azora. CpaBHUBaTh OCOOCHHOCTH
KPYroBOPOTa PA3IMYHBIX BEIICCTB.
O1eHMBAaTh 3HAUEHHE KPYTOBOPOTA BEIIECTB
JUISL CYIIICCTBOBAHHUS KHU3HH Ha 3eMIie.
OOBSACHATH POJIb OPTraHU3MOB

B OMOJIOTHYECKOM KPYTrOBOPOTE BEIIECTB.
BbIsBISATE IMHAMUYECKOE paBHOBECHE
ouocdepsl.

[IpuBOIUTE IPUMEPHI PUTMUYHOCTH SIBJICHUN B
6uochepe lemoHcTpanum

Tabnuywl u cxembi:

«["eoxpoHoornyeckas Imkaa.
Oo6opyaoBaHue: KOJUICKIIUH OKAaMEHEJIOCTEH,
MOJIE3HBIX HCKOMAEMBIX; MYIISIKI
OpPraHMYECKHUX OCTATKOB OPTaHH3MOB.
JlabopaTopHas padora

«M3yueHune u onucaHue UCKOMAeMbIX OCTaTKOB
JPEBHUX OPraHu3MoB» JleMoHCcTpanun
Tabauywr u cxembl:

«I"eoxpoHosioruuecKas ImKaza.
OoOopynoBaHue: KOJUICKIIUA OKAMEHEJIOCTEN,
IMMOJIC3HBIX UCKOIMACMBbIX; MYJISAKH
OpPraHMYECKHUX OCTATKOB OPTaHH3MOB.
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10.3

30HAIBHOCTH OHMOCHEPHI.
OcHOBHbBIE OMOMBI CYILIU.
YcroitunBocTh OMOchepsI

3oHanbHOCTH OMocdepsl. [lorsTHE O OHOME.
OcHOBHbIE OMOMBI CYIIU: TYHIPA, XBOMHbIE
Jleca, CMEIIaHHbIE U IIUPOKOJIMCTBEHHBIE
jieca, CTEIU, CaBaHHbI, IyCTbIHH,
TPOIMYECKUE JIeca, BBICOKOTOphs. KimMmar,
pacTUTENbHBINA U )KUBOTHBIA MUP OMOMOB
cyu. CTpyKTypa ¥ YHKIIHS KUBBIX
CHUCTEM, OLIEHKAa X PECYPCHOTO MOTEHIMaIa
u 6nocdepHbIX (HyHKITHIA.

JdemMoHcTpanuu

Tabauywvl u cxemwvl: «OCHOBHBIC OMOMBI
cymm», «Kinmmartudeckue nosica

3emumn», «Tynapa», «Taiiray,

«CMelIaHHbBIN JIECY,

«IInpoxonncTBEHHBIN JeCy, «CTEnby,
«CaBannay, «Ilycteiasy, «Tpornuueckuii gecy.
OO6opynoBanme: repOapuy pacCTEHUN pa3HbIX
OMOMOB; KOJIJIEKIIUHU )KMUBOTHBIX

PackpeiBaTh conep:kaHue TEPMUHOB U
HOHSTHUN: OMOMBI, TYHJIpa, XBOMHBIE JIeca,
CMEILIaHHBbIE JIeCa, ITMPOKOIMCTBEHHBIE JIEca,
CTEIH, CAaBaHHBI, IIyCTbIHU, TPOIIMYECKUE
jeca, BBICOKOTOPBSI.

[Toka3biBaTh HA KapTe

M XapaKTCPHU30BaTb OCHOBHBLIC 6I/IOMI)I Cyuiu.
CpaBHUBaTh OCOOCHHOCTH KJIMMATa, MOYB,
PACTUTCIIBHOT'O M JKUBOTHOI'O MHPa Pa3HbIX
O01OMOB cymH 3eMiTi. BBISBIATE IPUYHHBI
30HAJILHOCTH B OMochepe AHATM3UPOBATH
AHTPOIIOTeHHbBIE (PAKTOPHI BO3JCHCTBUS HA
ouochepy (poJib YelloBeKa B MPUPOJIC) HA
pa3HbBIX ATaNax pa3BUTHS YEITOBEYCCKOTO
oOmiecTna.

XapakTepu3oBaTh r100ATbHBIE
9KOJIOTHYECKHE TIPOOIEMbI; OCHOBHBIE
UCTOYHUKHU aTMOC(HEpHBIX 3arpsS3HEHU;
9KOJIOTUYECKHE TIPOOIEMBI, CBS3aHHBIEC C
YBEJIMYEHUEM TPAHCTIOPTA B KPYITHBIX
ropojax; 3BTPO(UKAIINIO BOJJOEMOB;
MOCJIEICTBHS 3arPSA3HEHUS BOJ]
XUMHUYCCKUMH BC€IICCTBAMU, BOS]IeI\/'ICTBI/Ie
YeJI0BEKa Ha MOYBEHHBIN TTOKPOB.
ApryMeHTHpPOBATh 3HAYEHHE SKOJIOTHUECKUX
3HaHWUN AHATH3UPOBATH AHTPOIIOTCHHBIE
dakTopsl Bo3aelcTBUs Ha buocdepy (poJib
YeNIoBeKa B MPUPO/IE) Ha Pa3HBIX dTarax
Pa3BUTHS YEJIOBEUECKOTO OOIIEeCTRA.
XapakTepus3oBaTh rI00ATbHBIE
9KOJIOTUYECKHE TIPOOIEMbI; OCHOBHBIE
UCTOYHUKH aTMOC(EPHBIX 3arpsi3HEeHUH;
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Utoro yacos 1o teme 6

11 Tema «HeoBek U OKpY:KaOmasi cpeaa
11.1 Bo3snelictBue yenoBeka Ha 2 DKOJIOTHYECKUE KPUZHUCHI U UX PUUUHBI. PackpeiBath conepkaHue TEPMUHOB U
ouochepy BosneiicTBue uenoBeka Ha 6uochepy. MOHSITHIA: aTMocdepa,

3arpsi3HeHuE BO3AYIIHOM cpeabl. OXpaHa
BO3lyXa. 3arpsi3HEHUE BOJAHOMN CPEIb.
Oxpana BoJIHbIX pecypcoB. Pa3pymienue
nouBbl. OXpaHa MOYBEHHBIX PECYPCOB.
HN3menenue knumara.

JdemMoHcTpanuu

Tabnuysl u cxemol: «3arpsi3HEHUE
atMochepbl», «3arpsi3HeHue
ruapocdeps», «3arpsi3HeHNE TOYBbI,

«[TapHUKOBBII YD HEKT»

BElleCTBAa3arps3HUTEIH, TAPHUKOBBIN

3¢ deKT, «030HOBASI IBIPaAY, «KUCIOTHBIC
TOXKIN», Tuapocdepa, IBTpodUKaIHS
BOJIOEMOB, [10YBa, 3PO3HS MOYB,

MECTHUIIH/IbI, SKOJIOTHYECKUI KPU3HC.
AHanu3upoBaTh aHTPOIOrE€HHbIE (PAKTOPbI
BO3/IeiicTBUS Ha Ouocdepy (posib uenoBeka B
IPUPOJIC) Ha Pa3HBIX ATANaX Pa3BUTHA
YeJI0BEYECKOro 00IIeCTRa.
Xapaktepus3oBaTh TJI00AIbHBIC
9KOJIOTHYECKHE MPOOIEMbl; OCHOBHBIE
UCTOYHUKH aTMOC(EPHBIX 3arpsi3HEHUH;
9KOJIOTHYECKHE TPOOIEMBbI, CBA3aHHBIE C
YBEITUYECHUEM TPAHCIIOPTA B KPYITHBIX
ropojax; 3BTPO(UKALUIO BOJJOEMOB;
TIOCJIEICTBHSI 3aTrPS3HEHUS BOJT
XUMHYECKHMHU BELIECTBAMH; BO3/ICHiCTBHE
YEJIOBEKA Ha TIOYBEHHBIN ITOKPOB.
ApryMeHTHpOBaTh 3HAUYEHUE HKOJOTHYECKUX
3HaHUMI

BOTIPOCA O MOACPKAHUH YCTOHIHMBOCTH
ouocdepsl JlemoHcTpanuu

Tabnuywl u cxemol:

«HOKpOBI/ITeJ'H)CTBeHHaﬂ OKpaCKa JKHUBOTHBIX)»,
«[Ipemymnpexaaromiasi OKpacka KHBOTHBIX,
«Du3noornyecKre aganTamumn,
«[IpucnocobIeHHOCTh OPTaHU3MOB H €€
OTHOCUTCIBbHOCTDB».
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O0opynoBanme: repdbapun pacTeHHIA;
KOJUIEKIIMM HACEKOMBIX; Yydesa NTHIl 1
3BEpEH C pUMEpaMU Pa3IuIHbIX
MPUCTIOCOOICHUH.

11.2

AHTpPOIIOr€HHOE
BO3JICHCTBUE Ha
pacTUTENBHBIN U
YKUBOTHBIN MUD.
Oxpana npupoibl

AHTpONIOr€HHOE BO3JCHCTBUE HA
pacTUTEIbHBIN U )KMBOTHBIA Mup. OxpaHa
PaCTUTEIBLHOIO U KUBOTHOTO MUPA.
OcHOBHbIE NPUHLUIIBI OXPaHbl IPUPOJIBI.
Kpacubie kauru. Oco60o oxpaHsemble
npupoansie Teppuropun (OOIIT).
borannueckue canpl ¥ 300J10TUYECKUE
MapKu.

JdemMoHcTpanuu

Tabnuywl u cxemvi: «OcobOO OXpaHIEMBbIC
IpUPOJHBbIE TeppuTOpun». O0opyroBanue:
(dboTorpadun oXpaHIEeMBbIX PACTCHHUH U
#UBOTHBIX KpacHoiil kuuru P®, KpacHoii
KHHUTH PETHOHA

PackpeiBaTh copepxkanue TEPMUHOB U
HOHATHI: COKpalieHne Onopaznoobdpasus,
OXpaHa MPUPO/Ibl, 0cO00 OXpaHsIeMble
npuponbie Tepputopuu (OOIIT),
060TaHUYECKHH cajl, 300JI0IMYECKHH MapK.
XapakTepu3oBaTh IUIAHETAPHYIO POJIb
pacTeHuil U KUBOTHBIX. [[puBOIUTH
IIPUMEPBI ITPSIMOTO U KOCBEHHOT'O
BO3/ICICTBUS Y€I0BEKA HA PACTUTEIIbHBIN U
JKUBOTHBIN MUD.

XapakTepr3oBaTh NPUHIUNEI «BceMupHoit
CTPATETUN OXPAaHbI IPUPOJIBI».
[epeuncasats ocobennoctu paznuunbix OOIIT.
[IpuBonute npumepst OOIIT,
PacCIOJIOKEHHBIX B CBOEH MECTHOCTH.
Jloxa3sIBaTh Ha MPUMEpax OMACHOCTh
COKpaIleHus1 OMOJIOTHYECKOTO
pazHooOpazus 3emun. [IpuBoauTh
IPUMEPBI PEIKUX U MAJIOYUCIIEHHBIX
BHJIOB PACTEHUI U JKHBOTHBIX CBOEH
MECTHOCTH,

JdemoncTpanuu
Tabnuywvl u cxemvl:

«HOKpOBI/ITCJ'IBCTBCHHaﬂ OKpacCKa JXUBOTHBIX»,

«[Ipegynpexnaronias OKpacka XKUBOTHBIX,
«DU3M0IOTHYECKUE aanTaIlun,
«[IpucnocobseHHOCTh OPraHU3MOB U €€
OTHOCHUTEIIbHOCTbY.

Oo6opyaoBanue: repoapuu pacTCHHUIA,
KOJUICKIIMHA HACCKOMBIX; UyUcila IITUIl U

3aHeceHHbIX B KpacHble KHUTU PErMOHOB U
Kpacnyto kaury PO
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3BEpEN C IpUMEpaMU Pa3IN4YHbIX

npucnocobnenwuii. JlaGopaTopuas padora

«HpHCHOCO@]’IGHHH OpraHnu3MoOB U UX
OTHOCHUTCJIbHAs HCJICCOO6pa3HOCTB».

11.3 PanmonansHOE 2 OCHOBHBIE TIPUHIIUIIBI YCTOHYHBOTO PackpeiBaTh cojepkaHHE€ TEPMHUHOB U
MIPUPOJIOTIONE30BAHUE U Pa3BUTHS YEIIOBEUECTBA U TTPUPO/IBI. TTOHSTHI: paIrMoHaIbHOE
YCTONYHMBOE Pa3BUTHE PanmonansHOe MPUPOAOIIOIL30BAHNE U PHUPOJIOTIOIH30BAHUE, yCcTOH4HMBOE

CcOoXpaHeHHEe OHMOJIOTHYECKOTO pa3BUTHE, MIPUPOJIHBIC pecypchl,
paszHooOpasus 3emiu. OOIHe SKOJIOTUYECKHM CIIe]T.
3aKOHOMEPHOCTH TJI00ATBHBIX XapakTepru30BaTh OCHOBHBIC TTPUHITUIIBI
IKOJIOTHUECKUX Kpu3UCcOB. OcoOeHHOCTH YCTOHYHMBOTO Pa3BUTHS YEIIOBEUECTBA U
COBPEMEHHOTO KPU3HCA U €T0 BEPOSTHHIC MIPUPO/IBI.
IOCJIeICTBHS. Pa3BuTHe METOI0B OnuceiBaTh HEMCYEPIIAEMbIC U UCUEPIIACMbIE
MOHHUTOPHHTA Pa3BUTHS OMACHBIX MIPUPOHBIC PECYPCHI, MO TICPKUBAS
TEXHOT'CHHBIX ITPOIIECCOB. OTHOCHUTEIILHOCTh HEUCUYEPIIaeMOCTH
JleMOHCTpAIH MIPUPOJIHBIX PECYPCOB; XapaKTepU30BaTh
Tabnuysr u cxemsi: «Mojenu ympapisieMoro | MPOIECCCH MX BOSHUKHOBCHUS U YCIIOBUS
MHpa» Cpe.bl, TPUBOIAIINE K UX (POPMUPOBAHUIO.
PackpeiBaTh mpoOIeMBl paMOHAITEHOTO
MPUPOJIOTIONB30BAHUS M HAXOIUTH MMYTH HX
pelIeHus

Htoro yacoB 1o teme 6

PeszepBHoe Bpemst 8

OBIIEE KOJIMYECTBO YACOB 102

I10 ITPOT'PAMME
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INOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne i/

Tema ypoka

KoaudecTBO 4acoB

HA NPAKTHYECCKHUE

padoThI

1 Bburonorus kak KOMIIJIEKCHAs HAyKa ¥ KaK 9aCcTh COBPEMEHHOT0 00IIecTBa

2 JKuBbIe cUCTEMBI M X CBOMCTBA

3 YpoBHEBas opraHu3anus >KUBbIX CUCTEM

4 WcTopust oTKpbITHS U M3ydeHus KieTku. Kinetounas reopust
MeTobl MOJIEKYJIIPHOM U KJIeTOYHOM Onosoruu. [Ipaktuueckas pabota «M3yyeHue MeTo10B

5 KJIETOYHOH Onosoruu (xpomarorpadusi, anekrpodopes, nupdepeHnunansHoe NeHTPUPYTupoBaHue, 0.5
I1LIP)»

6 XUMUYECKUH COCTaB KIETKU

7 MuHepalibHbIe BEILeCTBa KJIETKH, UX OMoJoruyeckas pojb

8 Opranunueckue BELECTBA KIIETKH — 6enxu. JlaboparopHas pabota «OOHapykeHHe OETKOB C TOMOIIIBIO 05
KAueCTBEHHBIX PEaKIIUi»

9 CsoiicTBa, knaccuduxaiys 1 GyHKINN OETKOB

10 Opranuueckue BelecTBa KJIETKH — YIJIEBOIbI

11 Oprannyeckue BEIECTBA KIETKH — JIMIUBI

12 Hyxneunossie kucnotsl. JJHK u PHK. JIabopatophas pabota «ccienoBannue HyKJI€MHOBBIX KHCIIOT, 05
BBIJIEJICHHBIX U3 KJIETOK Pa3IMYHBIX OPIraHU3MOB»

13 Crpoenue u pynkunu ATO. [pyrue nykineozuarpudocdatsl (HTD)

14 CexBennpoBanune /IHK. Meroasl reHOMUKH, TPAHCKPUIITOMUKH, TPOTEOMUKH

15 MeTobl CTPYKTYpHOM OHOIOTHH

16 Tuns! knetok. [Ipokapuornueckas KieTka

17 Crpoenue sykapuotnueckoi kietku. [Ipaktnueckas padora «3yueHune cBOMCTB KIETOUHOI 05
MeMOpaHbI»

18 [ToBepXHOCTHBIN anmapat KICTKH
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OI[HOMGM6paHHBIe OpraHouabl KJICTKH. HpaKTI/I‘ICCKaﬂ pa60Ta ((I/ISYLICHI/IC JABHOXKCHUS LIUTOINIA3MbI B

19 0.5
PACTUTENBHBIX KJIETKAX)

20 [TomyaBTOHOMHBIE OpPraHOU/IbI KJIIETKU: MUTOXOHJIpUH, IacTubl. JlabopaTopHuas padora 05
«MccrnenoBanue miaasmMoin3a U Aemia3MoIn3a B paCTUTEIbHbBIX KIETKax»

21 HememOpaHHbIE OpraHOHIBI KJIETKH

22 Crtpoenue u GyHKIIUHU spa

23 CpaBHUTeNbHAS XapaKTEPUCTUKA KIETOK 3yKapuoT. JlaboparopHas paboTa «/3ydeHne cCTpoeHus KIETOK 05
Pa3IMYHBIX OPTaHU3MOBY

o4 AccUMUIIAIMS U AUCCUMMIISIMS — JBE CTOPOHBI MeTabonu3Mma. Tunsl oOMeHa BeecTs. JlaboparopHas
pabota «/3y4yeHne KaTaTuTHYeCKON aKTHBHOCTH ()epMEHTOB (Ha IpUMEpEe aMHJIa3bl WIIA KaTaiaas3bl)»

o5 depMeHTAaTHUBHBIN XapaKTep peakuuid KJIeTouHoro merabonu3ma. Jlaboparopnas padbora «/3yuenue 05
(epMEeHTaTUBHOIO pacUICTIICHUs NEPOKCHIa BOJOPOA B PACTUTEIbHBIX U )KUBOTHBIX KIETKAX)

26 benku-akTHBaTOPBI U OCIKU-UHTHOUTOPBI

27 ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

28 doTrocuHTE3

29 Xemocunres. JlaboparopHas pabota «CpaBHEHHE MTPOLECCOB (OTOCHHTE3A U XEMOCHHTE3a 0.5

30 AHaspoOHbIe opranu3Mbl. Bunbsl Oposkenus. Jlaboparopras padota «CpaBHEHHE TTPOLIECCOB OPOKEHUS U
JIBIXAHUS»

31 AdpoOHBIE OpraHU3MBbl. JTalbl SHEPreTUYECKOI0 OOMEHa

32 OHeprust MeMOpaHHOTO rpajguenTa npoToHoB. Cunre3 AT®: padora nporoHHO ATd-cuHTa3bI

33 Peaknun MaTpu4yHOro cUHTE3a

34 Tpanckpunuus — marpuusbii cuate3 PHK

35 Tpaucsiiyst u e€ 3Tarb

36 Koaupoanue amunokuciaor. Ponbs pubocom B 6rocuHTe3e Oenka

37 Opraau3anys TeHOMa y TPOKapHUOT U DYKapUOT

38 MornexyssipHbIe MEXaHU3MBI IKCIIPECCUU TEHOB Y YKapHOT

39 Bupycbl — HekseTouHble pOpMBbI KU3HU U oOsuratHble napa3uthl. [Ipaktudeckas padbora «Co3nanue 05
MOJIEIIN BUPYCA»

40 BupycHble 3a001eBaHusI UeI0BEKa, )KUBOTHBIX, PACTCHUN

41 HanorexHomornu B OMOJIOTMH U MEIUIINHE
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42

JKU3HEeHHEBIN IUKIT KIIETKHA

43 Martpuunsiii cuates JJHK

44 Xpomocomsl. JTaboparopHas padota «M3yueHre XpoMOCOM Ha TOTOBBIX MUKpOITpEnapaTax» 0.5

45 JleneHue KICTKH — MHTO3

16 Tumne! kierok. Kapuokunes u mutokunes. Jlaboparophas pabora «HabmoaeHne MuTo3a B KJIIETKaX 05
KOHYHKA KOPEIIKa JIyKa (Ha TOTOBBIX MUKPOIIPENapaTax)»

47 Perynsnus >KM3HEHHOTO KA KJIETOK

48 Opranusm Kak €IMHOE 11eJ10€

49 Txanu pactenuii. JlJaboparopHas padota «3ydyeHne TkaHel pacTeHUR» 0.5

50 Tkanu )kMBOTHBIX M yenoBeka. JlabopaTopHas padota «/3yueHne TKaHel JKUBOTHBIX» 0.5

51 Opransl. Cucremsl opranos. JlaboparopHas pabota «/3yueHne opraHoB IIBETKOBOTO PACTCHHSI» 0.5

52 Ornopa Ttena opraHu3MOB

53 JIBI>KEHHE OpTaHU3MOB

o4 [Intanue oprann3sMoB

55 [TuTanne MO3BOHOYHBIX )KUBOTHBIX. [IHIIIeBapuTeIbHAS CHCTEMA YETOBEKa

56 JlpIxaHue OpraHu3MoB

57 JIpIxaH¥e MO3BOHOYHBIX )KHBOTHBIX M YEIIOBEKA

58 TpaHcmopT BEmecTB y OpraHu3MoB

59 KpoBeHocHas cuctema 1mo3BOHOUHBIX )KHBOTHBIX U YeJIOBEKa

60 Beiaenenue y opranu3moB

61 3amura y OpraHu3MoB

62 MMMyHHasl cucTeMa 4enoBeKa

63 Pa3znpakxuMoCTh U perynsius y OpraHu3MoB

64 I'ymopanbHas peryisinus 1 SHAOKPUHHAS CHCTeMa XHBOTHBIX U YeJIOBEKa

65 ®opMBI pa3MHOKEHHUST OPTaHU3MOB

66 [TosloBOE pazMHOKEHNE

67 Meiio3

68 I"ameTorenes. OOpa3zoBaHue U pa3BUTHE TIOJIOBBIX KJIeTOK. JlabopaTopHas paborta «3ydeHue ctpoeHus 05

ITOJIOBBIX KJICTOK Ha I'OTOBBIX MUKpOIIpCIIapaTax

123




69

I/IHI[I/IBI/II[yaJ'IBHOG Pa3BUTHEC OPraHU3MOB — OHTOI'CHE3

70 3akJiazika OpraHoB M TKaHEel U3 3apOoJIbIIIEBbIX JHUCTKOB

71 Poct u pa3zButue xuBoTHbIX. JIaGopaTopHas paboTta «BpIsgBiIeHHE IPU3HAKOB CXOJICTBA 3apOIbIIIEH 05
MIO3BOHOYHBIX KUBOTHBIX»

72 Pa3MH0>1§eHHe u pazButue pacrenuii. JlJaboparopuas padora «CTpoeHHe OpraHOB pa3MHOXKEHHUS BBICITHX 05
pacTeHuil»

73 VcTopus CTaHOBJIEHUS M Pa3BUTHsI FTCHETUKU KaK HAYKU

74 OCHOBHBIE TIOHSTHS 1 CHMBOIIbI TCHETHKH. JlaboparopHas padota «Jpo3oduiia kak 00bEKT 05
TeHETHYECKUX UCCIIEI0BaHUI»

75 ?')aKOHOMepHOCTI/I HacJieI0BaHMs IPU3HAKOB. MoHorubpuaHoe ckpemurBanue. [Ipaktuueckas padbora 05

W3ydenue pe3yapbTaToB MOHOTHOPHIHOTO CKPEUIMBAHUS Y APO30(UiIbI"

76 [{uTonornyeckue 0CHOBbI MOHOTMOPUAHOIO CKPEIIUBAHUS

77 AHanu3upyrolee ckpenupanue. Heronnoe tomuaupoBanue

78 Jurnbpunnoe ckpemubanue. [Ipaktuueckas padota «M3ydueHue pe3yabTaToB IUTHOPUIAHOTO 05
CKpELIMBaHUS Y APO30(UIBI»

79 [{uTonornyeckre OCHOBBI AUTHOPUIHOTO CKPELBAHUS

80 CrerieHHOE HaclleZIOBaHUE TTPU3HAKOB

81 XpOMOCOMHas TEOpHsl HACIIEICTBEHHOCTH

82 ['eneruka nmosna

83 I'eHOTHII KaK II€IIOCTHAS CHCTEMA

84 ['eHeTMUECKMIT KOHTPOJIb Pa3BUTHS PACTEHHM, )KUBOTHBIX U YEJIOBEKA

85 V3MeH4YMBOCTh MPU3HAKOB. BU/IbI H3MEHYMBOCTH

86 MonudukarnronHas "3MEHYUBOCTh

g7 BapuanmonHslii psi 1 BapuannonHas kpusas. JlaboparopHas padora «VccnenoBanue 3aKkOHOMEPHOCTEH 05
MOIU(PUKAITMOHHOM n3MeHUnBOCTH. [locTpoeHe BapHallMOHHOTO psiJia U BApUAIMOHHON KPUBOW»

88 ['enoTunmnueckas n3MmeHUnBOCTh. KoMOMHATHBHAS U3MEHYUBOCTh

89 MyrtannonHast usMeH4UBOCTh. [IpakTuyeckas padora «MyTauuu y 1po30¢puisl (Ha rOTOBBIX 05
MHUKpOIpenaparax)»

90 3aKOHOMEPHOCTH MYTAIIMOHHOI'0 IIpoliecca. DMUIeHETHKA U SIIUT€HOMUKA

91 ['enetuka yenoBeka. [Ipaktuyeckas pabora «CocTaBieHHEe U aHAIU3 POJIOCIIOBHON 0.5
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92

MeTtoapl MEIUIIMHCKON T€HETUKU

93 3HaueHue MEeIMIUHCKON N'eHeTUKY B IPEIOTBPAIICHUH U JICUCHUH N'eHEeTHUeCKUX 3a00JIeBaHuil uenoBeKa

94 OcHoBHble noHATUSA cenekiuu. JlaboparopHas padota «/3yueHue coOpToB KyIbTYPHBIX PACTCHHUM U 05
MTOPOJI TOMAIITHUX KUBOTHBIX)

95 MeTo/b1 ceneKIMoHHo# paboThl. JIabopaTopHas padora «/3yueHnue METOI0B CEICKIIUU PACTCHUID) 0.5

96 JlocTrKeHMsI celeKLUU pacTeHUI U )KUBOTHBIX. [IpakTnueckas padbora «lIpuBuBKa pacTeHUi»

97 CoxpaHeHne, U3y4eHHe U UCTI0JIb30BaHUE T'€HETHUECKHUX PECYPCOB

98 buortexHonorus kak Hayka U OTpacib MpousBojicTBa. [IpakTuyeckas pabora «3yueHue oObEKTOB 05
OMOTEXHOIOT I

99 OCHOBHBIE HAMPABJICHUS CHHTETUICCKOU OMOJIOTUI

100 XpoMOCOMHas M TeHHAsE MH)KEHEPUs

101 Menunuackue OMOTEXHOIOT N

102 PesepBHylii ypok. [ToBTopenue, 060011eHue, cucTeMaTH3aus 3HaHui

OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME: 102 135
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11 KJIACC

KoaudecTBO 4acoB

Ne i/m Tema ypoka
HA NpaKTHYecKue
padoThI

1 OpodoninonHas reopust Y. Jlapsuna

2 JIBroKy1pe cuiibl 3BOJOLMU BUAOB 110 Y. JlapBUHY

3 Bbopn0a 3a cyiiecTBOBaHUE, ECTECTBEHHBIN U HCKYCCTBEHHBIN 0TOOD

4 DopMUPOBAHUE CUHTETUYECKON TEOPHUH IBOIIOLIMHU

5 DTansl 3BOIIOIMOHHOTO MPOIIECCa: MUKPOIBOIIOIHS K MAKPOIBOJIOLHUS

6 [Tomymsius — sneMeHTapHasi eIMHULIA IBOJIOLUN

v 3akoH reneruyeckoro pasHosecus Jx. Xapau, B. Baiin6epra. Jlaboparopnas pabota «BrlsiBieHue 05
M3MEHUYUBOCTH Y 0COO€H OJTHOTO BUAA» '

8 DneMeHTapHbIE (GaKTOPHI IBOIIOIHN

9 Oddext ocHoBatens. IddeKT OyTbUIOUHOTO TOPIIBIILIKA

10 Murpanuu. M3onsauuu nonynsuuii: reorpadudeckas, Onosornyeckas

11 EctecTBeHHBII 0TOOp — HaIpaBIAIONIMNA (HAKTOP IBOJIIOLUU

12 [TonoBoit oT60p

13 [Ipucnoco0aeHHOCTh OPraHU3MOB KaK pe3yabTaT MUKpOdBoitonnu. JlabopatopHas pabora 05
«M3ydenne apomMop(}o30B ¥ HAMOATANITAIIMN Y PACTEHUN U KUBOTHBIX)»
[Ipumeps! npucnocodaeHNi y OpraHu3MoB: MOp(oIorndeckue, Gru3noIoruueckKue,

14 onoxumuueckue, nopeneHveckue. Jlaboparopnas padota «lIpucrnocoOneHnst OpraHu3MoB U HX 0.5
OTHOCHTEJIbHAs 1IeJ1eCO000Pa3HOCTh)»

15 Bun, ero kputepun u ctpykrypa. Jlaboparopnas padorta «CpaBHEHHE BUIOB 110 MOP(})OTIOTHUECKOMY 05
KPUTEPUIO»

16 CtpykTypa BHIa

17 BunoobpazoBanue kak pe3yabTaT MUKPOIBOIIOINAN

18 CBs13b MUKPOIBOJIIOIIMH 1 SITHIEMHOIOTUN

19 MaxkpoaBomtonus. [TaneoHTonornyeckue MeTo bl U3Y4E€HUS IBOJTIOLNH

20 buoreorpaduueckre METOIbI H3YUCHHSI BOJIOIIHI

21 OMOPHOJIOTHYECKUE U CPABHUTEITHHO-MOP(HOJIOTHIECKHUE METOIBI U3YUCHUS IBOJTFOITUN
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22

MOHCKyanHO'FCHGTI/I‘IGCKI/I@, OMOXHMMUYECKHE U MaTEMAaTHUYSCKHE MCTOAbI U3YYCHUS 3BOJTIOIUN

23 OO61re 3aKOHOMEPHOCTH BOJIOIUH

24 AnantuBHas paguanusi. HepaBHOMEpHOCTH TEMIIOB BOIIOLIUT

25 Hay4Hnble runmoTe3sl IPOMCX0XKICHHS )KU3HU Ha 3emIie

26 JloHay4YHBIE MTPECTaBICHHS O 3aPOXKICHUH KU3HU

27 OcHOBHBIE 3Tallbl HEOPraHUYECKON IBOJIIOLIUN

28 ['unoTe3sl 3apOKACHNUS )KU3HU

29 Ncropus 3emmu u Mmetobl e€ n3ydenus. Jlaboparopras padota «3ydenue u onvcanue 05
MCKOIIaeMBIX OCTATKOB JAPEBHUX OPTaHU3MOBY

30 HauanpHble 3Tarbl OpraHM4ecKoi YBOTIOLNN

31 DBOJIIOLIMS 3YKAPUOT

30 OCHOBHBIE 3TaIbl SBOJIOIMH PaCTUTENBLHOTO Mupa. [IpakTuueckas padora «M3ydeHue 05
0COOEHHOCTEH CTPOCHHS PACTCHUI PA3HBIX OTIEIIOBY

33 OCHOBHBIE 3TaIlbl HBOJIOLUH KUBOTHOTO MHpa

34 OBoutronus )KUBOTHBIX. [IpakTHueckas pabota «M3ydueHne ocoOeHHOCTEH CTPOSHHUS TO3BOHOUHBIX 05
KHBOTHBIX)»

35 Pa3BuTHe *ku3HM Ha 3eMJIe 110 3paM U MepuojiaMm

36 MaccoBbie BBIMUPaHUSI — SKOJIOTUIECKHE KPHU3UCHI MPOIILIOTO

37 CoBpeMeHHBIH 3KOJOTHYECKUI KPU3HC, €r0 0COOEHHOCTH

38 CoBpeMeHHas cCTeMa OPraHMYECKOro MUpa

39 OcHOBHBIE CHCTEMATUYECKHE TPYIITbl OPraHU3MOB

40 AHTpPOIIOJIOTHsI — HayKa O 4EJIOBEKE

41 Pa3Butue npencTaBieHU 0 MPOUCXOXKICHUN YeJIOBEKa

42 MecTo yenoBeka B CUCTEME OpraHudeckoro Mupa. JlaboparopHnas padora «M3ydenune ocoOeHHOCTEH 05
CTPOCHUSI CKEJleTa YeJIOBEKa, CBA3aHHBIX C MPSIMOXO0XKICHHEM)

43 JIBM>KyIIMe CUIIbl aHTPOTIOTeHe3a

44 CooTHoleHrne OMOJIOTHYECKUX U COLMANIBHBIX (DAaKTOPOB B aHTPONOT€HE3e

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

46 [TasieoreHeTrKa U MaJeOreHOMHKA
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47

9BOJ’II-OI_[I/IH COBpPEMEHHOI'O Y€JIOBCKA

48 UYenoseueckue packl. [Ipaktuyeckas padora «/3ydeHue 3K0IOrHYeCKUX aanTaiyi 4eI0BEKay 0.5

49 MeXIMCUUTUIMHAPHBIE METO/bl aHTPOIMOJIOTUU

50 3apoXxaeHUE U Pa3BUTHE YKOJIOTHU

51 Mertoapl skosoruu. JlaboparopHas padota «3ydeHne METOI0B AKOJIOTHIYSCKUX MUCCIICTOBAHUI 0.5

52 3HaUYeHHE SKOJIOTMUECKUX 3HAHUH ISl YeJIOBEKa

53 Okonorndyeckue GaKTopsl

54 AbuoTtnueckue akropbl. CBeT Kak 3xojoruueckuii paxrop. JlaboparopHas padora «BrisiBienne 05
MPHUCTIOCOOTICHUI OPraHU3MOB K BIMSHHUIO CBETa»

55 Abunotnyeckue pakropsl. TemmnepaTtypa Kak skonoruueckuii paxrop. Jlaboparopuas padota 05
«BpIsBIIEHNE IPUCTIOCOOICHUH OPTraHU3MOB K BIHSHUIO TEMITEPATYPHI»

56 Abunornyeckue GakTopbl. BraxkHOCTh Kak dkonormueckuid hakrop. JlabopaTtopHas padora 05
«AHaTOMHYECKHE OCOOEHHOCTH PACTEHUH U3 Pa3HBIX MECT OOUTAHUS

57 Cpenpl 0OuTaHNs OPraHU3MOB

58 Bronornveckne puTMsbl

59 Xuznennrie GopMbI OpraHN3MOB

60 bruotnueckue hakropsl

61 3HaueHue OMOTHYECKHUX B3aWMOAECUCTBUMN I CYILIECTBOBAHMS OPraHU3MOB B cpejie OOUTaHUs

62 DKOJIOTUYECKHE XaPaKTEPUCTUKU TOMYIISIIHH

63 OCHOBHBIE TIOKA3aTeJH MOMYJISINH: YUCIEHHOCTbD, TUIOTHOCTD, BO3PACTHAS U TOJIOBAsi CTPYKTypa

64 OcCHOBHbBIE TIOKA3aTeNIN NOMYJISIMH: POXKAAEMOCTh, IPHUPOCT, TEMI POCTA, CMEPTHOCTh, MUTPAITUH

65 DKoJoru4ecKasi CTPYKTypa MOnyJsIuu

66 JlnHaMHKa TOMYISIUU U €€ PeryIsius

67 KpuBbie pocta yricneHHOCTH nomynsiiuu. KpuBbie BEDKHBAHHS

68 Okonornyeckas Hua Bujaa. Jlaboparopuas pabdora «IIpucnocobnaeHus ceMsiH pacTeHHH K 05
pacceneHnio»

69 Bua kak cucrema nomysisiuit

70 3aKOHOMEPHOCTH MOBEJEHUS] 1 MUTPALIUNA KUBOTHBIX

71 Coo0111ecTBO OpraH3MOB — OHOIICHO3

128



72

DKocHucTeMa Kak OTKpbITasd CUCTEMA

73 KpyroBoport BelecTs ¥ MOTOK SHEPTUU B IKOCUCTEME

74 OCHOBHBIE TIOKA3aTEIH YKOCUCTEMBI

75 DKOJIOTHYECKUE TTUPAMUJIBI

76 N3menenus cooOmecTB — CYKIIECCHHI

77 [Ipupoanble 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMBI MOPEH U OKEAHOB

78 [TpupoaHbIe SKOCHCTEMBI. DKOCHCTEMBI TYHJIP, JIECOB, CTETICH, ITyCTHIHb

79 AHTpOIIOTEHHBIE SKOCUCTEMBI

80 Ypboakocucremsl. [IpakTudeckas padbota «3ydeHue u onmrcanue ypoosIKOCUCTEMBI 0.5

81 3aKOHOMEPHOCTH (HOPMUPOBAHHS OCHOBHBIX B3aMMOJICHCTBHI OPraHU3MOB B SKOCHCTEMAax

82 MexaHU3MBbl BO3ICHCTBYS 3arpsI3HEHUI pa3HBIX TUIIOB HAa CyOOPTraHM3MEHHOM, OPraHU3MEHHOM,
MOMYJISITUOHHOM U 3KOCUCTEMHOM YPOBHSIX

83 buocdepa — obmieruranerapHasi 000104Ka 3eMiu

84 VYuenue B. . Bepnazackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHochepsl

86 KpyroBopoThI BEMIEeCTB ¥ OMOTCOXUMHICCKHE ITUKITBI

87 3oHanbHOCTH OMOCchepsl. OCHOBHBIE OMOMBI CYILITN

88 YcroitunBocTh 6Hocheps

89 DKOJOTHYECKHE KPU3HUCHI H UX TPUIHHBI

90 BosneiicTBue uenoBeka Ha 6uochepy

91 AHTpPOIIOT€HHOE BO3/ICHCTBUE HA PACTUTENBHBIN U )KUBOTHBIM MUP

92 Oxpana npupozsl

93 OcCHOBHBIE MPUHIIUITBEI YCTOWYHBOTO PA3BUTHS YEIIOBEUECTBA U MPUPO/IBI

94 PanmonansHOE IpUPOIOTIONH30BaHNE U COXPAaHEHNE OMOJIOTHYECKOTO pa3HOoOOpa3us 3eMiIn

95 O6061menne no Teme «MUKpPO3IBOTIOIUS U €€ Pe3yTbTaTh»

96 Oo6o06menne o Teme «MaKpOIBOIIOIUS U €€ Pe3yTbTaThI»

97 O6006mmenue o Teme «IIporcxoxaeHNe 1 pa3BUTHE KU3HHA HA 3eMIIC)

98 O6006mmenue mo Teme «IIporcxoxaeHre YeIoBeKa — AaHTPOIIOTEHER)

99 O6001meHue mo Teme «IKOJIOTHS — HayKa O B3aUMOOTHOIIIEHUSX OPTaHU3MOBY
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100

O06006meHue o reme «OpraHu3Mbl U cpesia OOUTAHMS

101

O06001eHre 1o TeMe «IKOJIOTHS BUIOB U TOITYJISIITU

102

O6006menue o reme «buocdepa — rmodabHAS SIKOCUCTEMAY)

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME: 102

7.5
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Koxuduxkarop nposepsieMbIx TpedoBaHMi K pe3yiabTaTaMm ocBoennsi OOII

COO u 31eMeHTOB COAepPKAHUS 110 OMOJIOTHH

[IpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHUSI OCHOBHOM

oOpa3zoBarensHOM nporpammel (10 kiacc)

Kon
NMpoBepsieMor 0
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOM NMPOrPaMMBbl CpelHero 001ero o0pazoBaHus

1

ChopMUpOBaHHOCTh 3HAHUH O MECT€ W pOJM OHOJOTMHM B CHUCTEME
HAyYHOTO 3HAHHUS E€CTECTBEHHBIX HAyK, B (DOPMHUPOBAHHH COBPEMEHHOI
€CTeCTBEHHO-HAYYHOW KAapTHMHBI MHpa W HAYYHOTO MHPOBO33PEHHS; O
BKJIaJIE POCCHUUCKHX U 3apyOCKHBIX YYCHBIX-OMOJIIOTOB B pPa3BUTHE
Oouosiornu; (QYHKIUOHAIBHOW TPAMOTHOCTH YEJIOBEKa JUISl PELICHHS
JKNU3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJEpKaHUE OMOIOTHYECKUX TEPMHUHOB U MOHSITHMA:
KU3Hb, KJIETKA, OpraHu3M; MeTaboIu3M (OOMEH BEIIECTB U MPEBpAIICHUE
SHEPTUM), FOMEOCTa3

(camoperynsuus), ypOBHEBast OpraHu3aIus AKHUBBIX CHUCTEM,
CaMOBOCIIPOU3BEICHUE (penpoaykius), HAaCJIEJACTBEHHOCTD,
W3MEHUYUBOCTb, POCT U Pa3BUTHE

YMmenune wuznaraTb OHOJOTHYECKHE TEOPUH (KJIETOYHAs, XPOMOCOMHas,
MytanuoHHas), 3akonbl (I. Mengens, T. Moprana, H.J1. BasunoBa) u
yuyeHuss (0 IIEHTpax MHOTOOOpa3us M MPOUCXOXKICHUS KYJIbTYPHBIX
pacrenuii H.W. BaBunoBa), onpenensiTh IpaHULBI UX MPUMEHUMOCTH K
KUBBIM CHCTEMaM

YMeHue BnazeTb METOJIJaMU HAYYHOTO TIO3HaHUS B Ouonoruu (HabIroaeHmne
W ONHUCAaHHUE KUBBIX CHCTEM, MPOLECCOB W SBICHUH; OpraHu3auus |
MpOBEJICHUE OMOJOTHUECKOTO HKCIEPUMEHTa, BBIIBU)KEHUE TUIIOTE3HI,
BBISIBJIEHWE  3aBUCUMOCTM  MEXKJY  HMCCIEAYyEeMbIMHU  BEJIIMYUHAMHU,
OOBSICHEHHE TIONYYEHHBIX pPE3ylIbTaTOB, HCIOJIb30BAHHBIX HAYUHBIX
MOHSTUH, TEOPUM M 3aKOHOB; YMEHHUE JeNaThb BBIBOJAbI HA OCHOBAHUU
MOJIYYEHHBIX PEe3yIbTaTOB)

YMeHHe BBIACIATh CYIIECTBEHHBIE TPU3HAKU BUPYCOB, KIETOK IPOKAPUOT
U DYKApHOT, OJHOKJIETOYHbIX W MHOTOKJIETOYHBIX OpPraHU3MOB;
0COOCHHOCTH MPOIECCOB OOMEHa BEIIECTB U IMpEBpAllleHUs SHEPruu B
KJIEeTKe, (OTOCHHTE3a, IUIACTUYECKOTO M DHEPreTMYeckoro oOMeHa,
XEMOCHHTE3a, MUT03a, MEHO03a,

OTLTIOIOTBOPEHUS, PA3MHOXKCHUS, WHANBUAYAILHOTO Pa3BUTHS OpPraHU3Ma
(oHTOTEHE3)

YMeHue NpuMeHsTh NOJTy4eHHbIE 3HAHUS U1 00BSICHEHUS! OMOJIOTMUECKUX
MPOLIECCOB U SIBJICHWM, M TPUHATHS MPAKTUYECKUX pELIeHUH B
MOBCEJTHEBHON JKM3HM B LEIIX oOecrnedeHus Oe30MacHOCTH CBOETO
3lI0pOBbSl M 370POBbSl OKPYXKAIOIIMX JIIOJEH, COONIONEHUS HOPM

I'paMOTHOI'0O MOBCIACHUS B Opr)KaIOH_[Cﬁ HpHpO,[[HOﬁ cpeac; NMOHUMAHUC
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HEOOXOAMMOCTH HCIOJB30BAHUS JIOCTHKEHUN COBPEMEHHON OMOJIOTHU H
OMOTEXHOJIOTMH JJIs1 PallMOHAIBHOTO

IIPpUPOAOITIOJIb30BAHHA

YMmenue peliaTth BJICMCHTAPHBLIC TCHCTHYCCKUC 3ala4ud Ha MOHO- U
,Z[I/IFI/I6pI/II[H06 CKpC€UIMBAHUEC, CHCIIVICHHOC HACJICIOBAHUE, COCTaBJIATh
CXCMbI MOHOTI I/I6pI/II[HOI‘O CKpCIIUBaHUA OJId NPCACKa3aHHud HACJICAOBAHHWA
IIPU3HAKOB Y OPraHN3MOB

YMeHue BBINOJHATH JIAOOPATOPHBIC M MPAKTHUECKUE paboThI, COOMIOAATh
IpaBujia IpH paboTe ¢ y4eOHBIM U JIA0OPATOPHBIM 00OPYIOBAHHEM

YMeHHe KpUTHYECKH OLEHUBATh M HMHTEPIPETUPOBATH WHPOPMALUIO
OMOJIOTMYECKOT0 COAEPIKAaHUs, BKIIOUAIOLIYIO IICEBJIOHAYUHbIE 3HAHUS U3
paznuuHbiX HcTouHMKOB (CMMU, Hay4yHO-TOMyJIIpHBIE MaTepHallbl);
TUYECKHUE aCIIeKThl COBPEMEHHBIX MCCIEI0BAaHNI B OMOJIOIMH, MEAULIMHE,
OMOTEXHOJIOTHH

10

YMeHue co3gaBaTh COOCTBEHHBIC NMHCHMEHHBIE W YCTHBIC COOOLICHHS,
0000mmass OMOJIOTHYECKYI0 WH(POPMAIUI0 M3 HECKOJIBKHUX HMCTOYHUKOB,
IPaMOTHO MCII0JIb30BATh

MOHATUMHBIN annapaTt OuoJoruu

IIpoBepsiemble 3j1eMeHTHI coaep:kanus (10 kiaacc)

Kon

ITpoBepsieMblii 3JIEMEHT COJAePKAHUSA

JXusble cucreMbl (OMOCUCTEMBI) KaK IpeaIMeT u3ydeHus: ouosioruu. CBoiicTa
OuocHcTeM U UX pazHooOpasue

YpoBHU opraHu3auy OMOCUCTEM: MOJIEKYIISIPHO-T€HETHUYECKHUM, KIIETOUHBIH,
OpraHU3MEHHbIH, MOMYJILIMOHHO-BUI0OBOM, 9KOCUCTEMHBIH, OMOC(hepHbIH

XHUMUYECKUU COCTaB U CTPOCHUC KIICTKU

3.1

XHUMHUYECKUM COCTaB KJICTKH. XHUMHYECKUE DJIEMEHTHI:
MaKpO3JIEMCHTBI, MUKPO3JICMCHTEI. Bona U MUHCpPAJIbHBIC BEIICCTBA. (DyHKHI/II/I
BOABI U MUHCPAJIBHBIX BCHICCTB B KJICTKC. HOI[)ICp)KaHI/IC OCMOTHYECKOr0 OanaHca

3.2

benku. CoctaB u crpoeHHe O€IKOB. AMHMHOKHCIOTBHI - MOHOMEpBI OEJKOB.
He3amenumeble 1 3aMeHUMBIE aMUHOKHCIIOTEL. AMUHOKHCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOWH MOJIEKYNbl (TI€pBUYHAs, BTOpPUYHAs, TpPETHYHAS M
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHE CBoOiicTBa OenkoB. buonoruueckue
¢ynkuun OenkoB. DepMeHTHl - OuHoJOrMueckue Kartanuzaropsl. CTpoeHue
(depMeHTa: aKTHUBHBIM ILEHTp, cyOcTpaTHas crneunduyHocTh. KodepMeHTHI.
Burtamunsl. OTinynst pepMeHTOB OT HEOPTaHUYECKUX KaTalu3aTopoB

3.3

VYrneBoapl: MOHOcaxapuibl (TIIOKO3a, pudo3a M J1e30KCHpU003a), AMCAXapUIbI
(caxapo3a, J1akTO3a) W TOJMCAaxapuabl (Kpaxmaj, TJIUKOTEH, IEJUTI0JI03a).
buonornveckue ¢GyHKIMM yrineBoaoB. JIMOWABI: TPUTIHMLEPHIIBI, CTEPOUIH,
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dochomunuast. 'mapodunsHornapododHbie cBoiicTBa. bruonornyeckue GyHKIuN
JIUTIHA]IOB.
CpaBHeHUE YTIIEBO/IOB, OCITKOB U JIMITUOB KaK NICTOYHUKOB SHEPTUU

3.4

Hyxneunosbie kucnotsl: [JJHK u PHK. HykneoTuibl - MOHOMEpBI HYKJIEMHOBBIX
kuciot. Ctpoenue u pynkuuu JJHK. Ctpoenne u pynkuuu PHK. AT®: ctpoenune

1 QyHKIMHN

3.5

[urosiorus - Hayka o kierke. Kinertounas teopusi. MeToasl U3y4eHust KJIETOK

3.6

Knerka kak nenocTtHas »xuBas cucrema. OOlue NpU3HAKU KIETOK: 3aMKHYyTas
HapyxHas memOpana, monekynsl JJHK kak remernueckuii ammapar, cucrema
CHHTe3a OelKa

3.7

Tumnbl ki1eToK: 3yKapuoTHyeckas U npokapuorndeckas. OCOOEHHOCTH CTPOEHUs
npokapuoTuueckol  kierku. Kierounas crenka Oakrepuil.  CtpoeHue
9YKapHOTHYECKOH KJIeTKH. OCHOBHBIE OTIMYUS

PacTUTEIbHOM, KUBOTHON U IPUOHON KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYpPHl KIJIETOK - KJIETOYHAs CTEHKA, TIIMKOKAJIUKC, HX
¢byukun. [Inazmatudeckas meMOpana, ee cBoiicTBa u ¢yHkiuu. l{uronnasma u
ee opraroupl. OTHOMEMOpPAaHHBIE OPTaHOUIBI KIICTKH: H]IOTIA3MATHICCKAs CETh
(BIIC), ammapar ['ombmku, nuzocombl. [lonyaBTOHOMHBIE OPraHOUABI KIIETKH:
MUTOXOHJIpUH, TacTuabl. [IpoucxoxaeHne MUTOXOHIpPUN U miacTul. Bumbl
wactug. HemeMOpaHHbIe OpraHOWIBI KIETKU: PpUOOCOMBI, KIETOYHBIN LIEHTD,
pecHUYKH, KryTUKH. DYHKIIMN OPraHouI0B KIIeTKH. Britouenus

3.9

SAnpo - peryastopHbld neHTp kieTku. CTpoeHue sjpa: siaepHas o000J0dYKa,
KapuorIa3Ma, XpOMAaTHH, SIPBIITKO. X POMOCOMBI

3.10

TpchnopT BCIICCTB B KJICTKC

)KI/BHGJICHTCJ'IBHOCTB KJIICTKHU

4.1

OO6meH BemiecTB, Wiau MeTaOonu3M. AccuMWIsALUs (IIaCTUYECKUH OOMEH) u
JTUCCUMMIIALUS (SHEPreTH4ecknii oOMeH) - JIB€ CTOPOHBI €AMHOIO Mpoliecca
MeTtabonu3ma. Tunel oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHbIil. Posb
(epMeHTOB B OOMEHE BEIIECTB U MTPEBPAIIEHUHN SHEPTHH B KIETKE

4.2

®dortocuntes3. CBeroBas u TeMHOBas (a3bl GporocuHTe3a. Peaknuu horocuHTE3A.
OddexTuBHOCTE PoTOCHHTE3a. 3HAYeHHE (HOTOCUHTE3a ISl KU3HU Ha 3emiie.
Brnussane ycnmoBmii cpeast Ha (OTOCHHTE3 H  CIIOCOOBI TOBBIIMIECHUS €T0
MPOIYKTUBHOCTH Y KYJIBbTYPHBIX PACTCHH. XE€MOCHHTE3. XEMOCHHTE3UPYIOIIHE
OakTepuu. 3HaUCHUE

XEMOCHHTE3a 1A ) KM3HHU Ha 3emie

4.3

DOHepreTnyeckuii oOMeH B KieTke. PaciieruieHue BEIIeCTB, BBIACIEHHE H
aKKyMYyJIHDOBaHHME OHHEPrUM B KIETKe. OTalbl SHEPreTHYeckoro oOMeHa.
I'mukonus. bpoxkenue u ero Buuabpl. KucnopogHoe okuciaeHHe, WM KIETOYHOE
npixanue. DPGeKTUBHOCTh SHEPreTHYECKOro 0OMeHa

4.4

Peakun matpuunoro cuntesa. I'enernueckas nnpopmanus u JJHK. Peanuzarus

TeHETUYECKON WHpOpMaIMu B KIeTKe. [ eHeTHYeCKuid KOO M €ro CBOMCTBA.
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Tpanckpunums - marpuunblii cuate3 PHK. Tpancnsamus - Ouocunres Oenka.
KoaupoBanue amuHokucnoT. Posib pubocom B GuocuHTE3€e Oenka

4.5

Hexnerounsie (opmbl ku3Hu - BUpychl. Mcropusi otkpeitusi Bupyco (.H.
MBaHoBckuii). OCOOEHHOCTHM CTPOECHUS U HKU3HEIESATEIbHOCTH BHPYCOB.
bakrepuodaru. bonesnu pacreHuii, )KUBOTHBIX U YEJIOBEKA,

BBI3bIBa€MbIC BHpycamMu. Bupyc wummyHonedunmra yenoBeka (BUY) -
Bo30yautens CITM/la. [TpodunakTruka pacnpocTpaHneHusi BUPYCHBIX 3a001€BaHUI

Pasmuokenue u HHIWNBUIYAJIbHOC PA3BUTHUC OPIraHNU3MOB

5.1

Knetounblii UK, MM )KU3HEHHBIN UK KiIeTKU. MHTepdasa u mutos. [Ipoueccsl,
npoTtekaromue B uaTepdase. Permukanus - peakius Mmatpuanoro cuareza JIHK.
Crpoenue xpomocoM. XpPOMOCOMHBIH HaboOp - KapuoTwm. JIUTMIIOWAHBIN H
TalIONIHBI XPOMOCOMHBIE HaOOphl. XpomaTtunabl. LluTonmorunyeckre OCHOBBI
Pa3MHOXKEHHUS U UHAUBUYaJIbHOTO Pa3BUTHS OPraHU3MOB.

Jenenue knetku - muto3. Ctaguu murto3a. [Ipouecchl, mpoucxoasiiye Ha pa3HbIX
CTaAMsX MUTO3a. BHoJIOrnueckuii CMbICII MUTO3a

5.2

@opMBbI pa3MHOKEHHSI OpPTaHU3MOB: Oecrojioe W 1osioBoe. Buapl Gecronoro
pa3MHOXXEHHUS: JeNieHHe HaJABOe, IIOYKOBAHHME OJHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHKe, BEreTaTUBHOE pa3MHOKeHHUE. ICKycCTBEHHOE KIIOHUPOBaHHE
OpPraHU3MOB, €r0 3HaYCHHE sl CETICKIIUU

5.3

[TonoBoe pa3MHOXEHUE, €r0 OTINYHUS OT OECIOIOorO.

Meiio3. Cragum weiio3a. Ilpoueccsl, npoucxoisdumume Ha CTaausX MeHosa.
[ToBenenue xpomocom B Mmeno3e. KpoccuHrosep. buonorndeckuii CMbICH U
3HAYEHHUE MeNo3a

5.4

l'ameTorenes - mporecc 00pa3oBaHUs MOJOBBIX KJIETOK Y KUBOTHBIX. [losoBBIE
JKeJe3bl: CEMEHHUKU M Su4HuKU. OOpazoBaHHe M pa3BUTHE MOJOBBIX KIETOK -
raMmer (crepmaTo3ou], SHIEKIeTKa) - cepMarorenes u ooreHe3. OcoOEHHOCTH
CTpOEHUS SIMIEKIETOK U criepMaTo3ouaoB. OmnonorBopenue. [lapreHorenes

5.5

NunuBuayanbHOe pa3BUTHE (OHTOT€HE3). OMOPHOHAIBHOE Pa3BUTHE
(aMOpuorenes). Jtanbl SMOPHOHATBHOTO Pa3BUTHSL Y TO3BOHOYHBIX
KUBOTHBIX: JIpoOJIeHHE, TacTpyJslus, OPraHOTEHE3.
[ToctamOpHoHanBEHOE pa3BUTHE. Tunbsl mocTAMOPHOHAIBHOTO
pa3BUTHS: IPsIMOE, HENpsAMOe (JTMUMHOYHOE). BiusiHue cpeasl Ha
pa3BUTHE OPraHU3MOB; (PAKTOPHI, CHOCOOHBIE BBI3BIBATH BPOXKACHHBIE
ypozxctsa. Poct u pazButue pacrenuil. OHTOreHe3 IBETKOBOTO PaCTEHUS:
CTPOEHHE CEMEHU, CTaJJUU Pa3BUTHSI

HaCJ'Ie,HCTBeHHOCTI) 1 USMCHYUBOCTb OPTaHU3MOB

6.1

[Ipenmer u 3agaun reHeTuku. Mcropus pa3BUTHS T€eHETUKU. BKI1a pOCCUIICKUX U
3apyOEKHBIX YUEHBIX B pa3BUTHE TCHETHKU. MeTOo b

TE€HETUKHU (TUOPUIOTOTUIECKHIHA, LUTOT€HETUYECKU,
MOJICKYJIIpHOTeHETHYeCKUii). OCHOBHBIE TeHETHUECKHE MOHATHA. [ eHeTH4ecKas
CHUMBOJIMKA, UCIOJIb3yeMasl B CXEMaxX CKPEIIMBAHUI

6.2

3aKOHOMEPHOCTH HAaCJEeIOBaHUSl TMPU3HAKOB, ycTaHOBIeHHble I'. MeHnenem.

MOHOFI/I6pI/L[[HOe CKpCHIMBAaHUC. 3aKkoH CI(I/IHOO6paBI/I${ TI/I6pI/IIIOB TIICpBOro
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nokosieHus. [lpaBuino [1OMUHMpOBaHUS. 3aKOH pACLIEIUIEHHS IMPU3HAKOB.
I'nnore3a uncroTs! raMer. IloaHOE M HEMOIHOE JOMUHUPOBAHNUE.

JurnbpuiHoe CcKpelMBaHue. 3aKOH HE3aBHCHMOI'O HACJEI0BAaHUS INPU3HAKOB.
[{uToreHeTMyecKue OCHOBBI TUIMOPHUIHOIO CKpELIMBaHUA. AHaIM3HpyHOLIee
cKkpemuBaHue.  lcrnonp3oBaHue — aHANM3HUPYIOIIETO  CKPEIIMBAHMUS  JUIS
OIlpeJIeJIEHUs] TEeHOTUIA 0COOU

6.3

CueruieHHoe HacienoBaHue npusHakoB. Pabora T. Moprana mo cuemieHHOMY
HaclleIoBaHUIO TeHOB. HapymeHwe cuelieHuss TeHOB B pe3yJsbTaTe
KpPOCCHHIoBepa. XpOMOCOMHAsl TEOPHSI HACJIEICTBEHHOCTHU. [ eHETUUECKHE KapThI.
I'enetnka mona. XpoOMOCOMHOE OIpeeNeHHe Mosia. AyTOCOMbl U IOJIOBbIE
XPOMOCOMBI. T'omorameTHble U TeTCPOraMCTHBIC OpPTraHHU3MBI. HaCJIeZ[OBaHI/IC
IIPU3HAKOB, CLIEIUIEHHBIX C II0JIOM

6.4

N3menunBoCcTh. BuIabl M3MEHYMBOCTH: HEHACTECACTBEHHAs W HACJICACTBEHHAS.
Ponb cpeapl B HEHACNEACTBEHHOW  W3MEHUYMBOCTU.  XapaKTEPUCTUKA
MOIU(PUKAITMOHHON N3MEHUYNBOCTH. BapHallMmOHHBIN PSJT M BApHAIIMOHHAS KPUBAsI.
Hopwma peaknuu npusHaka. KonndecTBeHHbIE M KaU€CTBEHHBIE MPU3HAKU M HMX
HopMma peakiuu. CBoricTBa MOAM(UKAITMOHHON U3MEHYMBOCTH

6.5

HacnencrtBeHHas, wWiIM TeHOTMIIMYECKas, HW3MEHUYUMBOCTb. KomOuHaTHBHAsA
W3MEHUYUBOCTb. Melo3 u 1OJIOBOM MHpolecc - OCHOBa KOMOWHATHMBHOM
M3MEHYMBOCTU. MyTaliMoHHast ©3MeHUUBOCTh. Knaccudukanus myTaiuii: reHHble
XpOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MpuunHbI MyTanuii. MyTrareHHble (haKTOPHI.
3aKOH TOMOJIOTHYECKUX PsIIOB B HAaclIeACTBeHHOM u3MeHunBoctu H. M.

Basuiiosa

6.6

I'enetnka uyenoBeka. Kapuotum wuyenoBeka. OCHOBHBIE METOJBI TEHETHKHU
4eNI0BeKa: TEHEAJIOTUYECKUH, OJIM3HEIIOBBIH, LUTOT€HETUYECKUH,
OMOXMMHYECKUN, MOJeKyIsspHO-reHeTuUeckuil. COBpEMEHHOE OIlpe/ieeHHe
TEHOTHUIIA: NTOJJHOTEHOMHOE CEKBEHHPOBAHHE, TEHOTUIIUPOBAHUE, B TOM YHUCIIE C
nomomipio [I[{Pananm3a. HacrmencrBenHple 3a00jeBaHUS 4YENOBEKAa: TECHHBIC
Oose3HH, OOJIE3HU C HACIIEACTBEHHOW MpEpacrnoioKeHHOCThIO, XPOMOCOMHBIE
6osne3nu. ComaThueckue M TeHepaTHBHbIE MyTalMH. [IpuHIUIBI 370pOBOTO
oOpasa >KU3HH, TUATHOCTUKH, TPOPUIAKTUKY U JI€UEHUS

TCHETHUYECKUX OoJie3Hel. MeauKko-TeHeTHIeCKOe KOHCYIBTHPOBAHKE. 3HAYCHUE
MEIUIIMHCKOW TEeHEeTHMKH B TPEJOTBPAIICHHMH U JICUEHUU TEHETUYECKUX
3a00/1€eBaHUIl YeI0BEKA

CCJ’ICKHI/ISI OpTaHHU3MOB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexuus Kak HayKa ¥ IPOLECC. 3apOKICHHUE CEJIEKIIMN U IOMECTHKALMS. Y YeHNE
H.M. BaBuioBa 0 LEHTpax NPOMCXOXAECHUS U MHOrooOpasusi KyJIbTYPHBIX
pacteHui. LIeHTpBI NPOMCXOXKIEHHS JOMAIIHMX >XUBOTHBIX. CopT, mopona,
LITaMM

7.2

CoBpeMeHHbIE METOAbl CelNeKIUU. MaccoBblii U HWHIUBUAYAIbHBIH OTOOpPHI B
CEJIEKIIMM DPAcTeHUH M KUBOTHBIX. OIlEHKa 3KcTepbepa. biM3kopoacTBeHHOE
ckpenmuBanue - WHOpuWHT. Yucrtas nuHusa. CKpemMBaHWE YUCTHIX JUHUH.
I'etepo3uc, unu rubpunHas cuna. HepoacTBeHHOe CKpelIMBaHUE - ayTOPHIMHT.
OtnanenHass ruOpuauzanmst M ee ycnexu. VckyccTBeHHBII MyTrareHes u
MIOJIy4YEHUE IOJIMILUIOUAOB. JIOCTMIKEHMS CENEeKLUHUH pACTEHUM, XUBOTHBIX U

MHUKPOOPTaHHW3MOB
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7.3

buorexHonoruss kak oOTpaciab TMPOU3BOJCTBA. ['€HHAss WHXKEHEpHUs. Tarbl
co3nanuss pexomOmHaHTHOW JIHK wm TpaHcrenneix opranusmoB. Kierounas
nHxeHepus. Kinerounsle KyabTypbl. MUKPOKIOHaIbHOE PA3MHOKEHUE PACTEHUI.
KionupoBanue BBICOKOMPOIYKTUBHBIX CEIbCKOXO3SHCTBEHHBIX OPraHU3MOB.
Okomornyeckue W dTHdeckue  mpodbmemsl. MO - reHeTHYecKu
MOIU(PUIIMPOBAHHBIE OPTaHU3MBbI

IIpoBepsiemblie TpeOOBAHUSA K pe3yJbTAaTaM OCBOEHUSI OCHOBHOM
o0pa3oBaTtenbHOM nporpammel 11 ki1acca

Kon

HpOBepﬂeMbIe NpeaAMETHBIC PE3YyJIbTAaThl 0CBOCHUA OCHOBHOM

NpoBepsieMor 0 00pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero od0pasoBaHus

pe3yJibTaTa

1

CdopmupoBaHHOCTh 3HAHUH O MECT€ U POJM OUOJIOTUU B CHCTEME
HAyYHOTO 3HAHHS ECTCCTBCHHBIX HAyK, B (DOPMHUPOBAHHH COBPEMEHHOM
€CTECTBEHHO-HAYYHOH KapTUHBI MHUpa M HAYYHOTO MHPOBO33PEHHS; O
BKJIaJIE POCCHUUCKHX M 3apyOCKHBIX YYCHBIX-OMOJIOTOB B pPa3BUTHE
Ouosnoruy; (QyHKIMOHAIBHONW TpPaMOTHOCTH YEJOBEKa [UIS PpEIICHUS
YKU3HEHHBIX 33124

BU/, ITOITYJIALMA, I‘GHO(I)OHI[, 9BOJIIOLMA, ABMXKYIIHC

YMeHue PaCKpbIBATh COACPIKAHUC OMOJIOrMYECKUX TCPMHUHOB U TIOHSATUH:

cunbl  (pakTOphl)  DBOMIOLWH, MPUCHOCOOIEHHOCTH  OPTaHU3MOB,
BH1000pa30BaHUE, YKOJOTUUECKHE (PAKTOPHI, IKOCHUCTEMA, MPOIYLIECHTHI,
KOHCYMEHTBI, pEeAYyIEHThl, LEMU MUTaHHUs, JKOJOTHYecKas MHpaMuia,
O6uoreorieHo3, buochepa

YMenue wuznaraTth OHUONOTMYECKHE TEOpHH (SBONMIONHMOHHAsA Teopus Y.
I[apBI/IHa, CUHTCTHUYCCKAA TCOpPUA 3BOJ'IIOIII/II/I), 3aKOHBI 1 3aKOHOMEPHOCTH
(3apogsimeBoro cxoactBa K.M. bapa, uepenoBaHus riaBHbIX HallpaBICHUN
u mnyred osBomonnn A.H. CeepuoBa, ydenuss o Oumochepe B.U.
Bepnazackoro), ompenenarts TpaHHUIBI WX MPUMEHUMOCTH K IKHBBIM
CUCTEMaM

YMmenue BJIaACTb METOJaMH HAYYHOTI'O ITIO3HAHUS B OnoIorun (Ha6HIOI[eHI/IC
U OINIMCAHUE XHUBBIX CHUCTEM, IIPOHCCCOB H HBHGHI/Iﬁ; opranuzanuvs u
IIPpOBCACHUC OHOJIOTHYECKOTO OKCIICPUMCHTA, BBIABUIKCHUC THUIIOTE3bI;
BBIABJICHUC 3aBHCUMOCTH MCKIY HUCCIIEAYEMBbIMU BCIIMYNHaAMU,
00BsICHEHHE IMOJIYYCHHBIX PC3YJIbTATOB, HWCIOJbB30BAHHBIX HAYYHBIX
HOHHTHI;'I, Teopnﬁ U 3aKOHOB; YMCHHE [CJIaThb BBIBOJbI Ha OCHOBAHHUU
TTOJIYUYCHHBIX pCBy'J'H:TaTOB)

YMeHue BBIICIATH CYINISCTBEHHBIC MPH3HAKA CTPOCHHS OHMOJIOTHYECKUX
00BEKTOB: BHUJOB, MOMYISALUNA, TPOAYIIEHTOB, KOHCYMEHTOB, PEAYIIEHTOB,
OMOTCOIIEHO30B M YKOCHUCTEM; OCOOCHHOCTH IPOIIECCOB HACIICJACTBECHHOU
W3MEHYHMBOCTH, €CTECTBECHHOIO otOopa, BUI000pa30BaHUA,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB, JACHCTBHSI YKOJIOTHYECKUX (DaKTOPOB HA
OpraHM3MBI, TEpPEeHOCa BEHIECTB W TMOTOKA DJHEPTUU B JKOCHCTEMaX,
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AHTPONIOTEHHBIX M3MEHEHMM B DOKOCHCTEMAx CBOEHM  MECTHOCTH,
KpYroBOpOTa BEIIECTB M OMOT€OXMMHUUYECKHUX IIUKIIOB B Onochepe

YMeHue npuMeHsITh NOJTYYeHHbIE 3HAHUS 17151 OObSICHEHUSI OMOJIOTUYECKIX
MPOLIECCOB U SBJIICHWM, IS TPUHATHAS TPAKTUYECKUX PEIICHUH B
MOBCEIHEBHOM JKM3HU B IeNAX oOecredeHus Oe30MacHOCTH CBOETro
3I0POBbSI M 3/I0pPOBbSl OKPYXKAIOIIUX JIIOJCH, COONIONEHUS HOPM
IPAMOTHOI'O MOBEAECHHS B OKpPYXalolleld MPUPOJHON Cpele; MOHWMAHHE
HE0OXO0IMMOCTH MCIIOIH30BAHMSI JJOCTUKCHHUI COBPEMEHHOW OMOIOTHH ISt
palMoOHAIBHOIO NPUPOAOIIOIB30BAHUS

YMmenue peliaTth S3JICMCHTAPHBIC OHOJIOrHYEeCKue 3aga4dd, COCTaBJIAThb
CXCMBI IICPCHOCA BCIICCTB U SHCPIMH B 9KOCUCTEMAX (I_IGHI/I HI/ITaHI/Iﬂ)

YMeHue BbIOJIHATD 1a00paTOPHbIE U MPaKTHUECKHE paboThl,

co0roAaTh mpaBuiia Mmpu paboTe ¢ yueOHbIM U J1a00paTOPHBIM
000pyI0BaHUEM

YMeHue KpUTHYECKH OILIEHHBAThb M HWHTEPIPETUPOBATh UHGOPMAIUIO
OMOJIOTMYECKOTO COJIEP KaHMsl, BKIIFOYAIOIIYIO TICEBIOHAYYHbIC 3HAHUS U3
paznuuHbiX ucTOYHMKOB (CMU, Hay4yHO-TIOMyNSpHBIE MaTepHalbl);
paccMaTpuBaTh TI00ATBHBIE HKOJOTHYECKHE MPOOIEeMbl COBPEMEHHOCTH,
(hopMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIIUIO

10

YMeHune co3gaBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIEHWS,
00001mmas GMOJOrHYecKyt0o HH(OPMAIMIO M3 HECKOJIBKUX HCTOYHHMKOB,
IPaMOTHO MCIIOJIb30BaTh

MOHATUMHBIN anmnapaTr OuoJorun

IIpoBepsiemblie 3j1eMeHTHI coaep:xanus (11 kiacc)

Kon

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

DBOJOLMOHHAS OUOIOTHS

11

DOBOJIIOLIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CBunerensctBa  dBomonuu.  [laneoHrosnornueckue:  MOCIEAOBATEIBHOCTh
IIOSBJICHUA BHIOB B MMaJ€OHTOJIOTHIYECKOM JICTOIMHUCH, IMCPEXOAHBIC CbOpMBI.
buoreorpagpudeckue: cXoJICTBO U pa3nnuue GayH U ¢pJIop MaTepUKOB U OCTPOBOB.
DOMOpHONIOTHYECKHe: CXOJACTBA M pa3nyusl HMOPHOHOB pa3HBIX BHUJIOB
[103BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJIOTHYHBIE,
pPyIUMEHTAapHbBIE OpPraHbl, aTaBU3Mbl. MOJEKYJIIPHO-OMOXUMHUECKHE: CXOACTBO
MEXAaHHU3MOB HACJICACTBEHHOCTHU N OCHOBHBIX

MeTaboIMUECKUX MyTell Yy BCeX OpraHu3MOB

1.2

OpomonronHas Teopus Y. /lapsuna. [Ipeanocsuiky BOSHUKHOBEHUS JAPBUHU3MA.
JIBMoKymiye cuibl ABOJIOLNK BUJOB 110 JlapBuHy (M30BITOUHOE pa3MHOKEHHE MTPU
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OTPaHUYEHHOCTH PECYpCOB, HEOIpENeNeHHas W3MEHYMBOCTh, Ooprba 3a
CYIIECTBOBAHUE, €CTECTBEHHBIH 0TOOD)

1.3

Cunrernueckass teopuss dBomonuu (CTD) M OCHOBHBIE €€ IOJIOKEHHUS.
MuxkposBosronust. [lonynsius kak eqMHULA BUAA U SBOJIIOLUI

1.4

JBwxyue cuibl ((pakTopbl) SBOMIONMHA BHUIOB B TNpHUpojae. MyTalrOHHBIA
nporecc U KOMOMHATUBHAsE M3MEHUUBOCTh. [lomymnsiuoHHbIE BOJIHBI U Jpeid
reHoB. M3omsamust u murpanus. EctecTBeHHBIN 0TOOpP - HampaBisAtomuid (akTop
3BOJIIOIIMH. POpMBI

€CTECTBEHHOT'0 0TOOpA.

IIpucnocoOaeHHOCTh  OpPraHU3MOB Kak pe3ynbTaT 3Boiouuu. Ilpumepsr
MPUCTIOCOOTICHUN Y OPraHu3MOB. ApoMOp(O3bI U HANOAIANTALINH.

Bun u BunooGpaszoBanue. Kputepuu Buna. OcHOBHBIE (hOpMBI BHI000pa30BaHUS:
reorpaguueckoe, IKOJIOrHIECKOe

1.5

MaxkposBomtorusi.  Dopmbl  3BomrouMu:  (uIeTHYecKas,  AUBEpreHTHasd,
KOHBEpreHTHas, napauienbHas. HeoOpaTumocTs 3BoIOLMN

Bo3nukHoBeHUE U Pa3BUTHUC )KU3HU HA 3emne

2.1

JloHayuHble TMpEACTAaBICHUS O 3apOXKICHHM JKU3HUA. HayuHble THIIOTE3BI
BO3HUKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 M MaHCHepMusa. XHUMHYECKas
ABONIONHUSA. JKCHEPUMEHTAIBHOE TOJTBEPKACHUE XUMHUYECKON HSBOJIOLINH.
Hauanpabie 3Tansl Owosorunueckoi 3Bosroruu. ['mnoresa PHK-mupa. IlepBoie
KJIETKH U MX 3BOJIIOIMA. DOPMUPOBAHNE OCHOBHBIX I'PYIIT AKUBBIX OPTaHU3MOB

2.2

PasButue xu3Hu Ha 3emiie mo spaM W nepuojgaM. Karapxei. Apxelckas u
nporepo3oickas dpbl. [lanmeos3oiickas 3pa W ee TEpUOAbl: KEMOPHUICKHUH,
OpIOBUKCKUH, CUIYPUHCKHUH, JE€BOHCKUH, KaMEHHOYIOJIbHBIM, IEPMCKUM.
Me3o030licKas 3pa 1 €€ MepUoIbl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

KaitHo3oiickas 3pa W ee MepuOAbl:  MAJNECOTCHOBBIM,  HEOTCHOBBIH,
AHTPONOTECHOBBIN. XapaKTepUCTUKA KIMMaTa M TEOJIOTMYECKUX MPOLIECCOB.
OCHOBHBIE 3TaIlbl BOTIOIUU PACTUTENHLHOTO U )KUBOTHOTO MUpPA. ApoMop(}o3bl y
pacTeHud H >KUBOTHBIX. llosiBIIeHWE, pacuBET W BBIMUPAHWE TPYMII KHUBBIX
OpraHu3MoOB

2.3

Cucrema OpTraHu4e€CKOoro MHpa KakKk OTpaXCHUC OBOJJIOIMH.
OCHOBHBIC CUCTEMATHYECKHE T'pYyIIIbl OPraHu3MOB

2.4

DBOMIOMS YeloBeKa. AHTPOMNOJOTUS Kak Hayka. Pa3zButue mpezacraBieHU o
IIPOUCXOXKACHUN 4YesloBeka. MeToapl M3ydeHMsl aHTponoreHesa. CxoacTtsa H
pa3nnuus YeloBeKa U )KMBOTHBIX. CUCTEMATUUYECKOE MOJIOKEHHE YeJIOBEKa.
JIBmxyue cuibl (akTopsl) anTponorenesa. HaciencTBeHHass M13MEHYUBOCTD U
€CTeCTBeHHbIN 0TOOp. OOIIecTBEHHbI 00pa3 »WU3HU, HM3TOTOBIIEHUE OPYIUil
TpyJa, MBIIIJIEHUE, PEYb

2.5

OCHOBHBIE CTaJUM W BETBH JBOJIIOIMU YEJIOBEKA: ABCTPAIONUTEKH, YenoBek
ymensiid, Yenosek mnpsMmoxondimui, YenoBek HeaHaepraabCKuii, Yenosek
pazymHblii. Haxoqku MCKOMmaeMbIX OCTAaHKOB, BpEMs CYILIECTBOBaHUS, 00JacTb
pacrpocTpaHeHHsi, 00beM IOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYAUS

2.6

UYenoseueckne packl. OCHOBHBIE OOJBIIME pachl: €BPOIEOUIHAs (€Bpa3uiicKasi),

HErpO-aBCTPaJIONIHAs (9KBaTOpHANIbHAS), MOHTOJIOUAHAs (asmatcko-
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amMepHuKaHcKast). YepThl MPUCTIOCOOIEHHOCTH MPEICTABUTEICH YeTOBEUECKUX pac
K ycI0BHsM cyliecTBoBaHMsl. EnnHcTBO yenoBeueckux pac. Kputuka pacusma

Opranu3Mbl 1 OKpyXarouiasi cpeaa

3.1

DOKoyorus Kak Hayka. 3aJadd M pas[enbl SKOJOTMH. MeToIbl AKOJIOTHYECKUX
UCCIIEIOBAaHMH. DKOJIOTHYEeCKOe MUPOBO33peHne. Cpebl 0OUTaHHUsT OPraHU3MOB:
BOJIHAsI, HA3€MHO-BO3IYIIIHAs], TOYBCHHAs], BHYTPUOPTraHU3MEHHAsI

3.2

Okonorudeckue  ¢dakropel. Kiaccudukanus  3KOIOTHYECKUX  (aKTOPOB:
abuoTnyeckre, OWMOTUYECKHE W aHTPONOTCeHHBbIC. JIeliCTBHE DKOJOTHYECKUX
(haKTOpOB HA OPTAHU3MBI

3.3

Abunornueckue (GakTOpbl: CBET, TEMIIEpaTypa, BIaXHOCTb. DoTomepnoausm.
[IpucnocoOnenuss OpraHU3MOB K  JCHCTBUIO a0MOTHYECKHMX  (PAKTOpOB.
Bbuonornyeckue puTMbl

3.4

buotnueckne QakTopel. Buasl OMOTHYECKHUX B3aWMOJCUCTBUN: KOHKYPCHIIHS,
XHUIIHAYECTBO, TMapa3uTHU3M, MYTyaliu3M, KOMMEHCAIH3M (HaxXJIeOHUYECTBO,
KBapTHUPAHTCTBO),  aMEHCANU3M, HEUTpaiu3M. 3HaueHHEe  OMOTHYECKUX
B3aMMOJICHCTBHII 17151 CYIIECTBOBAHUSI OPTraHU3MOB B IPUPOIAHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKHE XapaKTCPUCTHUKHU IOITYyJIAIUH. OcHoBHBIE IIOKa3aTcin
nomyJjianuu: 4YrUCJICHHOCTL, IINIOTHOCTB, POXAACMOCTb, CMCPTHOCTH, IPHUPOCT,
MUT'panms. I[I/IHaMI/IKa YU CJICHHOCTHU MONYJSIUN U €€ PETYJIALI U

COO6H.I€CTBEI H 3KOJIOTHYCCKHUE CUCTCMBI

4.1

CooOmiectBo opraHu3moB - OwuoueHo3. CTpykTypsl OuHOIIEHO3a: BHJOBas,
NPOCTpaHCTBEHHas, Tpoduueckas (muumieBas). Buneinomunantsl. CBsiz3u B
OHoIEeH03e

4.2

Okonornyeckue cuctembl (3kocuctembl). [loHstTne 00 osKocucTtemMe H
ouoreoneHo3e. DYHKIMOHAIbHBIE KOMIOHEHTbI JKOCHCTEMBI: TPOJYLIEHTHI,
KOHCYMEHTBI, peAyLEeHThl. KpyroBopoT BEIECTB U MOTOK 3HEPTUU B IKOCUCTEME.
Tpoduueckue (muiieBbie) YPOBHM HKOCHUCTEMbI. [IMIlleBblE 1LI€M U CETH.
OcCHOBHbBIE TI0Ka3aTeJId SKOCHCTEMBI: OHMOMacca, MPOAYKIHUS. DKOJIOIMYECKHe
MUpaMUJIbl: POAYKIIUH, YUCIEHHOCTH, OMoMacchl. CBOMCTBA SKOCUCTEM:

YCTOMYHUBOCTD, CAMOPETYJIsiIUsA, pazButre. CyKIeccus

4.3

[IpupoaHbIE DKOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOWHOIO WIIN
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpPONOTreHHbIE 3KOCHCTEMBI. ATPOIKOCHCTEMBI. YpOOIKOCUCTEMBI.
buonoruueckoe 1 X03HCTBEHHOE 3HAYEHHE arpOIKOCUCTEM U YPOOIKOCHCTEM.
buopasnoobpazue KaK ¢dakTop YCTONYMBOCTHU 9KOCHUCTEM.,

CoxpaneHre OMOJIOTHYECKOTO pa3HO00pasus Ha 3eMIie

4.4

VYuenue B.M. Bepnanckoro o Ouocdepe. I'panuiubl, coctraB U CTPYKTypa
oumocdeprl. XKXuBoe BemectBo U ero ¢yHkiuuu. OcobeHHOCTH OHMOchephl Kak
rno0anbHOM 3KocucTeMbl. JlMHaMuueckoe paBHOBecHe W oOpaTHas CBSI3b B
ouocdepe. KpyroBopoTsl BemecTB 1 OMOT€OXMMHUIECKHE ITUKITBI DJIEMEHTOB

(yrnepona, azora). 30HaIbHOCTH OMochepbl. OCHOBHBIE OMOMBI CYITTH
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4.5
UYenoseuectBo B Omocdepe 3emin. AHTPONOTCHHBIE HM3MEHEHUs B Oumocdepe.

I'moGanbHBIE YKOJTOTHYECKUE TPOOIIEMBI.
OcHOBa  palMOHANILHOTO  YNpaBICHHs HPUPOJHBIMH pecypcaMd U HUX
ucnoib3oBanue. JlocTikeHust OMOJIOTHH U OXpaHa MPUPOIBI

ITPOBEPAEMBIE HA EI'J 110 BUOJIOI'MHA TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHUA OCHOBHOM OBPA30BATEJBHOMN MPOT'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
MPOBEPAEMOro 0CBOEHMNSI OCHOBHOI1 00pa30BaTe/IbHON NPOrPAMMBbI CPeIHEro
TpedoBaHUs 0011ero o6pa3oBaHus

CdopMUpoBaHHOCTh 3HAHWUH O MECTE M POJU OMOJIOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHuu COBpPEMEHHOM
€CTECTBEHHOHAYYHON KapTUHBI MUPA, B TTO3HAHUU 3aKOHOB TIPUPOJIBI
U pEUIeHHWH  JKU3HEHHO  BAXKHBIX  COLMATBHO-3TUYECKHX,

1 YKOHOMHYECKUX, IKOJIOTHYECKUX MPOOJIEM YeTIOBEUECTBA, a TAKXKE B
pEIIeHUH BOMPOCOB PALMOHAIBLHOTO MPUPOAOINOIB30BaHUSA, B
(GbOpMHUPOBAaHMH 1IEHHOCTHOTO OTHONICHHUS K TMPHUpPOJie, OOIIECTBY,
YeJIOBEKY; O BKJIaJIe POCCUHUCKUX U 3apYOEIKHBIX YUEHBIX — OHOJIOTOB
B pa3BUTHE OMOJIOTUU

Bnanenue cucremoill 3HaHM 00 OCHOBHBIX METOAAX HAyYHOTO
MO3HAHUS, UCTIOIb3YEMBbIX B OMOJOTMUECKUX MCCIEOBAHUAX )KUBBIX
O0OBEKTOB UM DJKOCHCTEM (ONHCaHWE, U3MEpPEHHE, IPOBEJICHUE
HaOroieHn); crmocob6aMu BBISBICHHS M OLEHKH aHTPONOTEHHBIX
W3MEHEHUH B PUPOJE.

2 VYMeHue BbIIBUraTh TMIIOTE3bI, IPOBEPSITh UX IKCIIEPUMEHTAIBHBIMU
cpeactBaMu, (GOpMyNHpys 1Lelb HCCIEeIOBaHUS, aHAIU3HPOBATh
IIOJIy4YEHHBIE PE3YJIBTAThl U A€JIaTh BBIBOJBI.

BbisiBieHMEe 3aBUCUMOCTH MEXKIY HCCIEAYEMBIMU BEJIUYHMHAMM,
00BsICHEHHUE MOJIyYE€HHBIX PE3yIbTaTOB U (HOPMYIUPOBAHHUE BHIBOJOB
C UCIIOJIb30BAaHNEM HAaYyYHBIX MOHITHMI, TEOPUI U 3aKOHOB

YMeHue BiageTh CHCTEMON OWOJIOTMYECKHMX 3HaHWM, KOTopas
BKJIIOUAET: OCHOBOIIOJIAraole OMOJIOTUYECKHe TEPMUHBI M TOHSITHS
(OKU3HB, KJIETKA, TKaHb, OPTaH, OPraHu3M, BUJI, IOMYJISIIHNS, SKOCUCTEMA,
OuoreHo3, ornocdepa; MeTaboNIM3M, TOMEOCTa3, KJICTOYHbI UIMMYHHTET,
OvocuHTe3 Oelika, OWOIOIMMEPHI, JUCKPETHOCTh, CaMOPETYJISIINS,
CaMOBOCIPOU3BE/ICHHE, HACJICJICTBEHHOCTD, W3MEHYUBOCT,
3 SHEPro3aBUCHUMOCTb, POCT U Pa3BUTHE);
Ouonorudeckue Teopuu: kierouHas teopus 1. IlIBanna, M.
[Ineitnena, P. BupxoBa; K1OHaJIBHO-CEIEKTUBHOIO MMMYyHHUTETa [1.
Opnux, N.M. MeunukoBa, XpOMOCOMHasi TE€OPHsI HACJIEICTBEHHOCTH
T. MopraHa, 3akoH 3apopsiiieBoro cxojcrsa K. bapa, sposroninonHas
teopusa Y. JlapBuHaA, CUHTETHYECKass TEOPHUS SBOJIOLUU, TEOPHUS
antpomnorene3a Y. Jlapsuna; teopusi 6moreornieHo3a B.H. Cykauéna;
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yuenne H./. BaBmioBa o meHTpax MHOTOOOpa3us U MPOUCX 0K ICHUS
KyJIbTypHbIX pacteHudi, yudenne A.H. CeBepuoBa o0 mnytix u
HaIpaBJeHUsX dBosronnn, yuenue B.U. Bepnaackoro — o 6uocdepe);
3aKOHBI  (€OIUHOOOpa3Wsi  TMOTOMKOB  TIEPBOTO  IOKOJICHUS,
pacilerieHusi TpU3HaKOB, HE3aBUCUMOTO HACJIEJOBAaHUS MPU3HAKOB
I'. Menpnens; CUEIUIEHHOIO HACIEAOBaHUs IIPU3HAKOB U HAPYILICHUS
cueruieHus reHoB 1. MopraHa; TOMOJIOTMYECKHUX PSAIOB B
HacjeAcTBeHHONM wu3MeHunmBocTd H.M. BaBmioBa; reHEeTHUECKOTO
paBHoBecus [[x. Xapau u B. BaiinGepra; 3apoaplieBoro cxozacTtsa K.
bapa; buorenerndeckwuii 3akon . ['exkens, . Mromepa);
MPUHLIMIIBI (YUCTOTHI FaMET, KOMIUIEMEHTAPHOCTH);

npaswia (MuauMyMa FO. JIubnxa, 3K0IOTHYeCcKOi MUPaMUIBI YHCE,
OMOMAacCCHl M DHEPTHUH);

rurote3bl (koaneparHoi A.W. Omapuna, niepBUyHOTO OynboHa JIXK.
Xongetina, mukpocdep C. @okca, prudosuma T. Uek)

YMeHue peuiaTb ITOUMCKOBBLIC OHOJOrHYECKHUE 3aJa4M, BbIABJIIATH
MNPUIUHHO-CJIICACTBCHHBIC CBs3H MCKOY HCCIICAYCMbIMHU
OHOJIOrMYECKUMU O6I>€KTaMI/I, mnmpooeccaMu M ABJICHUAMU, ACIATb
BBIBOJbI U IIPOTrHO3bI HA OCHOBAHHWU IMOJTYUCHHBIX PE3YJILTATOB,
COCTaBJIATb I'CHOTUITMYCCKHUC CXCMbI CKPCIHIUMBAHUA IJIS1 PA3HBIX THUIIOB
HaCJICAOBAaHUA IIPU3HAKOB Y OPraHUu3MOB, COCTABJIATL CXEMBI IIEPECHOCA
BCIICCTB U DHCPIUH B OKOCUCTCMAX (I_ICHI/I IIMTaHus, ITUIICBBIC CCTI/I)

YMeHue ycTaHaBIMBaThb B3aUMOCBSI3M MEXAY CTPOCHHEM W
(GYHKIUSAMHU: OpPraHOMJIOB, KJIETOK pa3HbIX TKaHEW, OpraHamu Hu
CUCTEMAMM OpPraHOB Y PAcCTEHMi, XMBOTHBIX U YEJIOBEKA; MEXKIY
sTanamMu oOMeHa BELIECTB; dTalaMH KJIETOYHOTO IIUKJIa U dKU3HEHHBIX
IIUKJIOB  OpPraHM3MOB; JTalmaMM SMOpPUOHAIBHOTO  Pa3BUTHS;
FEHOTUIIOM U (PEHOTHNOM, (EHOTUIIOM U (aKTOpamMHu Cpebl
oOuTaHMsA;  MpoIeccaMd  SBONIONMH;  ABIKYUIMMHU  CHJIAMHU
AQHTPOINIOT€He3a;  KOMIIOHEHTAMH  pa3MYHbIX  JKOCUCTEM U
IPUCIIOCOOTICHUSAMU K HUM OPTaHU3MOB

YMeHue BBIJICNATh CYILIECTBEHHbIE TPU3HAKHU:

CTPOCHUSI BUPYCOB, KJIETOK MPOKAPHOT M DYKAPHOT; OTHOKIETOYHBIX
¥ MHOTOKJIETOYHBIX OPraHU3MOB, BHJIOB, OMOT'€0IIEHO30B, 3KOCUCTEM
u Ouocheprl; CTPOCHUS OPraHOB W CHCTEM OPTraHOB DPAaCTCHHH,
KUBOTHBIX, YeII0BeKa; MIPOIIECCOB KHU3HEIEATEIILHOCTH,
NPOTEKAIOIMX B OPraHW3Max pAacTE€HHH, >KUBOTHBIX U YEJIOBEKa;
OMOJIOrMYeCKUX MpOLEeccoB: OOMeHa BemecTB (MeTaboiu3m),
UH(OPMALIUU U TIPEBPAIIEHUS SHEPTUU, OPOXKEHUs], aBTOTPOPHOTO U
reTepoTpopHOr0 THUIMOB MNHUTaHUSA, (OTOCHMHTE3a U XEMOCHHTE3a,
MHTO32, Mei103a, raMeToreHesa, YSMOpHOreHe3a, nocTIMOPHOHAIEHOTO
pa3BUTHS, Pa3MHOXCHHS, WHAMBHUIYATBHOTO DPa3BUTHS OpTaHW3Ma
(oHTOreHe3a), B3aUMOJCHCTBUS TEHOB, TIeTepOo3uca; JeHcTBUI
HCKYCCTBEHHOTO O0TOOpa, CTaOWIM3UPYIOUIET0, JBUXKYLIETO H
pa3phIBAIOIIET0 €CTECTBEHHOrO0 OTOOpa; auIONaTPUYECKOro H
CHUMITATPHUYECKOTO BHI00OPA30BAHMS, BIMSHUS JBIDKYIIUX CHII
HBOJIONMM Ha TeHO(OHA  MOMYNALMHU; MPHUCIIOCOOICHHOCTH
OPraHM3MOB K cpele OOWTaHWs, YepeNOBaHHUS HAINPaBICHUN
HBOJIIOIMH; KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTUH B SKOCHCTEMAX
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ChopMHUPOBAaHHOCT YMEHUS BBIACIATH CYIIECCTBEHHBIC MPU3HAKH
BHUPYCOB, KIETOK IIPOKApUOT M 3YKApUOT, OJHOKICTOYHBIX U
MHOT'OKJIETOYHBIX OPTraHU3MOB, BUIOB, OMOTEOIICHO30B U YKOCUCTEM,
0COOCHHOCTH MPOLIECCOB 0OMEHA BEIIECTB U MPEBPAIICHHS DHEPTHH B
KJIeTKe, (POTOCHHTE3a, MIACTHYECKOr0 M SHEPreTHYECKOro OOMEHa,
XEMOCHHTE3a, MMHTO3a, MEi03a, OIUIOJOTBOPCHHUS, Pa3BUTHSI U
Pa3MHOKCHUS, HHIMBUIyaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a),
00pHOBI 3a CYIIIECTBOBAaHHE, €CTECTBCHHOTO orbopa,
BUI000pa30BaHus, MPUCIIOCOOJICHHOCTH OpPraHU3MOB K Cpele
06I/ITaHI/I5I, BJIUAHUSA KOMIIOHCHTOB JKOCUCTEM, AHTPOIIOTCHHBIX
U3MCHEHHIA B 9KOCHCTEMaX CBOEH MECTHOCTH, KPYyrOBOPOTa BEIIIECTB
Y TIPEBpAIICHUS YHEPTUH B Onochepe

Ymenue UCII0JIb30BATh COOTBETCTBYIOIIUE apryMEHTHI,
OMOJIOTMYECKYI0O TEPMUHOJIOTHIO U CUMBOJIUKY JUIS JIOKa3aTeIbCTBA
poaACTBa OPraHU3MOB Pa3HBIX CUCTCMATHYCCKUX I'PYIIIT; B3AUMOCBA3HU
OpPraHU3MOB M CpeAbl OOWTAaHUS; EJUHCTBA YEJIOBEUECKHX pac;
HEOOXOIUMOCTH  3J0pOBOro  o0Opaza  KH3HH,  COXpPaHEHHS
pa3HO00pa3usi BUIOB U SKOCHCTEM KaK YCJIOBHUSI COCYIECTBOBAHUS
IIPUPOJBI U YEIOBEYECTBA

YMeHue KpPUTHUYECKH OIEHUBATh WH(MOPMANUIO OHWOJIOTHYECKOTO
COJICpXKAHUS, HHTEPIIPETUPOBATh ITHUYECKUE ACIEKThl COBPEMEHHBIX
HCCIIEIOBAHUI B OWOJIOTHMH,  MEOULMHE, OHOTEXHOJIOTHH;
paccMaTpuBaTh ri100alIbHbIC 9KOJIOTHYCCKHE POOJIEMBI
COBPEMEHHOCTH, ()OPMUPOBATH 10 OTHOIICHHIO K HUM COOCTBEHHYIO
TTO3UITUIO
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HEPEYEHbB 2JIEMEHTOB COJAEPKAHMUSA, ITPOBEPAEMBIX HA EI'I 110
BHOJIOI'MH

Kon

IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS

buosnorns xak HayKa. JKuBbIe cucTEMBI I HX HN3YUCHHUEC

11

1.2

13

2.1

CoBpeMeHHass OMONOTHA — KOMIUIEKCHAsi Hayka. bHoJormueckue HayKu U
u3zydaeMble UMH 1poOsembl. DyHaaMeHTanbHbIE, MIPUKIAIHbIE U TOUCKOBBIE
HayYHbIE UCCIICZIOBAaHUS B OMOJIOTHH.

3naueHue 61oJI0ruM B HOPMHUPOBAHUHN COBPEMEHHOM €CTECTBEHHO-HAYYHON
KapTunsl mupa. [Ilpodeccun, cBs3annbie ¢ Ononoruei. 3HaueHne OHMOJIOTUH B
MPAKTUYECKON JEeATEJIbHOCTH 4YeJOoBeKa: MEIHIIMHE, CEITbCKOM XO3siiCTBe,
IPOMBIIIJIEHHOCTH, OXPaHE MPUPOIbI

JKuBpie cucrteMbl Kak mpeaMer uizydeHusi Ouonoruu. CBOMCTBA >KHBBIX
CHUCTEM: €IUHCTBO XMMHYECKOIO0 COCTaBa, AUCKPETHOCTh W IEIOCTHOCTb,
CJI0’KHOCTB U YIIOPSAIOYEHHOCTD CTPYKTYPbI, OTKPBITOCTh, CAMOOPTaHU3alIHS,
CaMOBOCHPOU3BEICHUE, PA3IPAXKUMOCTh, U3BMEHYMBOCTh, POCT U Pa3BUTHE.
YpOBHM OpraHu3alydl JKUBBIX CHCTEM: MOJEKYJISPHbIA, KIETOYHBIN,
TKaHEBbI, OPraHU3MEHHbIA, MOMYJISALUOHHO-BUIOBOM, 3KOCHUCTEMHBIN
(buoreonienotuueckuii), 6uocdepusiid. [Iporeccel, MpoUCXoasAIUe B )KUBBIX
cucremax. OCHOBHBIE PU3HAKH KUBOTO. JKH3Hb Kak (hopma CyleCTBOBAHHUS
MaTepuu

Mertonbsl Ouosornyeckoir Hayku. HaOmroneHue, u3MepeHne, dKCIEPUMEHT,
cucreMarusanusi, mertaaHanu3. lloHsTMe O 3aBUCMMON M HE3aBUCUMOM
nepemeHHoi. IlnanupoBanue »skcnepuMeHTta. llocraHoBka M 1IpoBepka
runore3. HyneBass rumote3a. [loHsiTHe BBIOOpPKHM U €€ TOCTOBEPHOCTH.
Pa3bpoc B Ouonornueckux JaHHBIX. OLEHKAa JOCTOBEPHOCTH MOJTYyYEHHBIX
pe3ynbTaToB. [IpuuMHBI MCKaXKEHUS pe3ynbTaToOB 3KcniepumenTa. [lonarue
CTaTHUCTUYECKOTO TECTa

Knerka kak Ouosiornyeckasi cuicrema

Knetka — crpykTypHO-QyHKIMOHANIBHAS €OUHHIA >KKUBOro. Mcrtopus
oTkpeITHs KieTku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T.
[lIBann, M. lllneiinen, P. BupxoB). OcHOBHBIE MOJIOKEHUS COBPEMEHHOM
KJICTOYHOW TEOPHH.

MeToapl  MONEKYNSApHOM U KJIETOUYHOM  OHOJOTHMHU:  MHKPOCKOIMUS,
xpomarorpadus, anekTpodopes, METOJI MEYEHBIX aTOMOB,
muddepeHnranbsHoe HeHTpUPyrupoBaHue, KyIbTUBUPOBAHUE KIETOK

2.2

XUMHUUECKHUH CcOCTaB KJIETKU. Makpo-, MUKpPO- M YJIBTPAMUKPOIIEMEHTHI.
Bopa u e€ ponb kak pacTBOpuUTENIs, peareHTa, yuacTue B CTpYKTypUPOBaHUHI
KIETKM, TEIUIOPETyJsUUU. MUuHepalbHble  BEIIECTBA  KJIETKH, UX
Ouosnoruueckas poiib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Buonornueckue mnonumepsl. benku. AMUHOKHCIOTHBIH COCTaB OEIKOB.
CrtpykTtypsl 6enkoBoit Mosiekysbl. [lepBuuHas cTpykTypa Oenka, nenTHuaHas
CBsA3b. BTOpuuHas, TpeTuuHas, 4E€TBEPTHYHAs CTPYKTYpbl. JleHaTyparus.
CaoiictBa OenkoB. Knaccudukanus OenkoB. buonormdeckue QyHKIMH
OETIKOB.

VYTIieBoanl. MoHocaxapu/ibl, JIACaXapUJIbl, OJIMTOCAXAPHU/IbI Hu
nonucaxapuapl. OOmUN MiIaH cTpoeHUs U (PU3NKO-XUMHUYECKUE CBOWCTBA
yriaeBo1oB. buonornyeckue GyHKIIMHU YTIE€BOIOB.
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2.3

Jlumuaer.  TmapodunsHO-THApOGOOHBIE  cBoiicTBa.  Kiaccudukanus

JIAIIHAIOB. Tpurnuuepunsl, dochomumnuabl, BOCKH, CTEPOHUIBL.
buonorndeckne ¢yHknuu swmnuaoB. OOmmMe CBOHCTBA OHOJOTHUYECKUX
MeMOpaH — TEKYy4eCTb, CIIOCOOHOCTh K CaMO03aMbIKaHUIO,
HOJTYIIPOHHUIIAEMOCTb.

Hyxneunosbsie kucnotsl. IHK u PHK. Ctpoenue HyKIEMHOBBIX KHUCIOT.
Hyxneoruapl. [lpuHnmnm  komriemeHntapHoct. IlpaBuno  Yapradaoa.
Crpyxrypa JJHK — nBoitnas cnupans. MecToHaxox1eHue 1 OMOJIOTHYECKHEe
¢byakuun JJHK. Buger PHK. @yakiuun PHK B kietke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B mojekyie ATO.
buonornueckne ¢ynkiuu AT®. BoccraHOBIIGHHBIE TEPEHOCUYUKH, WX
¢ynkuuu B kierke. Cexenuponanue JJHK.

CtpykTypHasi OMoNOorus: OMOXUMUYECKHE U OMO(DHU3NIECKHUE UCCIICTOBAHMS
COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOJIEKYJI

Tunel KJIETOK: 3yKapuoTHdecKas U Ipokapuotuueckas. CTpyKTypHO-
(byHKLIMOHATIbHBIE 00pa30BAHUS KIETKH.

CrtpoeHre MpOKApHOTHYECKON KieTku. KiierouHas cTeHKa OakTepuil H
apxeil. OcoOeHHOCTH CcTpoeHMs TeTepoTpodHOM U aBTOTpOdHOMN
IPOKAapUOTUYECKHX KJIETOK. MecTo U poib MPOKapHOT B OMOLIEHO3aX.
Crpoenue U (yHKIMOHUPOBaHUE JyKapUOTHYECKON KJIETKU.
[Tna3zmatnueckas MemOpana (ruasmanemma). CTpykTypa mjia3MaTHYeCKOH
MeMOpaHbl. TpaHcHOpT BelIeCTB Yepe3 IUIa3MaTHUYecKyrd MeMOpaHy:
naccuBHbIN (AU Py3us, odneruéunas nudQysusi), akTUBHBIHN (IEPBUYHBIN U
BTOPUYHBIA aKTUBHBIA TpaHcnopt). llomynpoHumaemocts MeMOpaHBI.
PaboTta HaTpuii-kagueBoro Hacoca. DHAOLMTO3: MUHOLUTO3, (arouuTo3.
Ox3omurTo3. Knerounas crenka. CTpykTypa U (QyHKIMH KJIETOUYHOM CTEHKH
pacTeHuii, rpuooB.

[uromnmnasma. [{utozomns. Llutockener. [Bmkenue nurormiazMbl. OpraHou bl
kiIeTku. OgHOMeMOpaHHble OPTaHOUb! KIIETKH: SHAOIUIa3MaTHUECKasi CeTh
(OIIC), ammapar Tombaku, JH30COMBI, WX CTPOE€HHE U (QYHKIHH.
B3auMocBsi3b  OJHOMEMOpaHHBIX ~ OpraHouzoB  kjieTku.  CrpoeHue
rpanyinspHoro petukyiayma. CHHTE3 pacTBOpUMbIX OenkoB. CuHTE3
KJIETOUYHbIX MeMOpaH. ['mankuil (arpaHyispHbI) SHIOMIA3MATHUYECKHMA
perukynym. CekperopHass QyHkiusa anmapara [onbmku. Tpancmopt
BEUIECTB B KJETKE. Bakyoim pacTUTENbHBIX KiIeTOK. KileTouHBI COK.
Typrop.

[TosryaBTOHOMHBIE OPTaHOUABI KJIETKH: MUTOXOHJPUH, TUIACTUABIL.

Crtpoenue v pyHKIMH MUTOXOHAPUN U macTull. IlepBuuHblie, BTOPUUHBIE U
CIIOKHBIE TUIACTUIBl (POTOCHHTE3UPYIOIIUX DYKAPHOT. XJIOPOIIIACTHI,
XPOMOILIACTBI, JIEMKOIIACTHI BBICIINX PACTEHUMN.

Hemembpannbie opranous! kietku CtpoeHue M (yHKIMU HEMEMOpaHHBIX
OpraHouJioB KieTku. Pubocombl. MukpodunameHTsl. MblIeuHbIE KIETKH.
Mukpotpyoouku. Knerounsnii nentp. CTpoeHHe U JBHKEHUE JKTYTHKOB U
pecHruek. MukpoTpyO0oUKH UTOIUIa3Mbl. LIeHTpros.

SAnpo. O6onouka sapa, XpOMaTHH, KapuoIlIa3Ma, SIPbILKH, UX CTPOCHUE U
byHkMu. SnepHblil 6enkoBbiil MaTpukc. [IpocTpaHcTBEHHOE pacoioKeHne
XpOMOCOM B MHTep(a3HOM sizipe. benku xpomaTrnHa — THCTOHBI.

Knerounsie BximtoueHns. CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK SyKapuoT
(pacTuTeNBHOM, YKUBOTHOM, TPUOHOI)
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2.4

AcCUMMIALMS M AUCCUMMIISLIMS — JIB€ CTOPOHBI MeTabonu3Ma. Tunsl oOMeHa
BEIIECTB: ABTOTPOGHBIA W TeTepOTpOHBIA. YuacThe KHUCIOpPOAa B
OOMEHHBIX  @poleccax.  OHepreTuyeckoe  oOecreyeHue  KIETKH:
npepamieHne AT® B oOMeHHBIX mporeccax. DepMEHTaTUBHBIA XapakTep
peakuuii KiIeTo4Horo meradosnusma. GepMeHTbl, X CTPOCHUE, CBOWCTBA U
mexanusM  neiictBua.  Kodepmentsl.  Otnmuuss  gepmMeHTOB  OT
HEOPraHMYeCKUX KaTanu3aropoB. beaku-akTuBaTopel U OEIKU-UHIHOUTOPBI.
3aBUCHMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIUN OT Pa3IuIHBIX
(bakTopoB.

IlepBHUYHBI CHHTE3 OpraHMYECKUX BeEIleCcTB B KieTke. PorocuHTe3. Poib
XJIOpOIJIACTOB B Ipouecce ¢orocuHTe3a. CeroBas W TeMHOBas (asbl.
[TpoxykTHBHOCTH (pOoTOCHHTE3A. BinsiHue pa3nudHbIx (aKTOPOB Ha CKOPOCTh
¢dorocunTe3a. 3HaueHUe HOTOCUHTESA.

XeMOCHHTE3. PaznooOpa3zue OpPraHU3MOB-XEMOCUHTETHUKOB:
HuTpuuuupyomue  O6aktepuu,  Kene3o0akTepuH,  cepobaKTepuH,
BOJIOPOJIHBIC OaKkTepuu. 3HAUEHNE XEMOCHHTE3A.

AnaspoOHble opranusmbl. Bunel 6poxenus. [IpoaykTel OposkeHUS M UX
UCTIOJIb30BaHUE YEIIOBEKOM. AHa’pPOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30yIUTENH OONIe3HEH.

AdpoOHBIE OpPTraHU3MBI. Oransl HHEPreTUYECKOTo oOMeHa.
[ToaroroButenbHplii 3Tan. [nukonu3 — OECKUCIOPOJHOE paclleIieHue
TJIFOKO3BI.

Buonorudeckoe okucieHue, WM KI€TOYHOE JbIXaHue. Poiab MuToXoHapuii B
nporeccax — OMOJIOTMYECKOTO  OKHCIeHWsA.  LluKiamyeckue — peakium.
OxucnurensHoe QochopuinpoBanue. I[IpenmyiectBa a’poOHOro MyTH
oOMeHa BemIecTB mepen aHa’dpoOHBIM. D(PEKTUBHOCTH PHEPTrETHUECKOTO
oOMeHa

2.5

Peakuuu mMatpuuHoro cunTe3a. [IpuHIMI KOMIIJIEMEHTAPHOCTU B pEaKLUAX
MaTpUYHOTO  CUHTe3a. Peanmu3anus  HacleACTBEHHOW  HMH(OpMaIuu.
I'eneTndeckuil KOJ, €ro CBOMCTBA. TpPaHCKpUILMSA — MaTPUYHBIA CHHTE3
PHK. [TpuHIMIBI TPaHCKPUIILIUHN: KOMIUIEMEHTAPHOCT,
aHTUNapPaIEIbHOCTh, ACUMMETPUYHOCTD. TpaHCIAMS U e€ 3Tanbl. Y4yacTue
tpancnopTHbix PHK B Oumocuntese Oenka. YcioBus OunocuHTe3a Oenka.
KoaunpoBanue amuHokuciot. Poias pubocom B OnocuHTese Oenka.
Opranuzanus reHomMa y NpOKapHOT U 3YKapHOT. Perymsauus akTUBHOCTH
reHoB y mpokapuoT. ['unoresa onepona (®@. XKaxo06, XK. Mano). Perymnsmus
0OMEHHBIX IpoIleccoB B KieTke. KieTounslii romeocTas.

Bupycsl — HeknieTouHble (hOpMBI )KU3HHU U 00IUraTHbIe napasutsl. CTpoeHue
IPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepHOdaros.

BupycHple 3a00neBaHHs YenoBeKa, )KUBOTHBIX, pacteHuit. CITNU]J], COVID-
19, connanbHble U MEIUIIMHCKHE TPOOIEMbI

2.6

Knerounsnii 1mukmn, ero mepuonsl W perymsuus. Wutepdaza u MuUTO3.
Oco0eHHOCTH MpOLIECCOB, MpOTeKaroUMX B HHTEepdaze. [loaroroBka kieTku
K neneHuto. [IpecuHtreTndeckuii (MOCTMUTOTHYECKH), CHHTETUYECKUN H
MOCTCUHTETUYECKHUH (TPEMUTOTHUECKUI) IEprUOoIbl HHTEP(A3bI.

Matpuunsiii cunate3 [JJHK — permukanums. ITpunuunsr pernmmkanuu JIHK:
KOMILIEMEHTApHOCTh, MOJYKOHCEPBAaTUBHBIN CUHTE3, aHTUIIAPAJUIEIBHOCTb.
Mexanusm  perumkanun  JJHK.  Xpomocomel. CrtpoeHue xpomocom.
Tenomepsl W TenmoMepaza. XpPOMOCOMHBINM HA0Op KIETKHM — KapHOTHIL.
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JuninonaHBIE W TaluIOMIHBIA  HAOOpPBI  XPOMOCOM. [ OMOJIOTHYHBIC
XpoMOcoMBI. I1010BBIE XPOMOCOMBI.

Henenue knetkn — muTo3. CTaguu MHUTO3a M MIPOUCXOIAIIME B HUX
npoueccsl. Tunel muto3a. KapuokuHes u 1uUTOKHMHE3. buonormyeckoe
3HaYeHWe  MHTO3a. Perynsiuuss  MUTOTHYECKOrO  IMKJIa  KJIIETKH.
[TporpamMmmupyemMas KJieTouHasi THOENb — armomnTo3.

DyHKIMOHATIbHASI TCHOMUKA

OpFaHI/I3M KaK OHOJIOTHYecKas CHCTEMA

3.1

3.2

OpnHOKIJIETOUHBIE, KOJIOHMAJbHbIE, MHOTOKJIETOYHbIE OpPraHU3Mbl U
MHOT'OTKaHEBBIE OPraHU3MBI.

@opMbl pa3sMHOKEHHUsI OPraHU3MOB: Oecrionioe (BKJIIOYasi BETeTaTUBHOE) U
nojoBoe. Buapl 0ecrnonoro pa3MHOMKEHMs: IOYKOBaHME, CIOPYJIALMS,
¢dparmenTanys, KJIOHUPOBAHHE.

[TonoBoe pasmuHoxxenue. IlonoBeie kneTku, win ramersl. Meios. Craguun
Mmeno3sa. [loenenne xpomocom B Menose. Kpoccunrosep. buosornueckuit
CMBICII M€HO03a U IMOJOBOro mpouecca. Melo3 n ero MecTo B KHU3HEHHOM
LUKJIE OPTaHU3MOB.

ITpenzaponplieBoe pa3Butue. I'amerorenes y ;xuBoTHbIX. [10s10BbIE XKene3bl.
O6pa3oBaHue U pa3BUTHE TMOJOBBIX KIETOK. CrepMaroreHe3 M OOTEHES.
CrpoeHue nojoBbIX KieTok. OmIonoTBopeHue U 3MOpUOHATIBHOE pa3BUTHE
)KUBOTHBIX.  CrOCOOBI  OIJIOJIOTBOPEHUS:  HAPYXKHOE, BHYTPEHHEE.
[TapTeHorenes.

WuauBuyanbHOE pa3BUTHE OPraHu3MoB (OHTOreHe3). Ctaaun 3MOpuoreHesa
KUBOTHBIX (Ha mipumepe Jsarymku). Jpobnenue. Tumbl apoOrieHus.
OcobeHHocT  pOOJIEHUS  MIICKONUTAIOIIUX.  3apOABIIIEBBIE  JIUCTKH
(racTpynsanus). 3aKiajKa OpraHOB M TKaHEW M3 3apOJBIIIEBBIX JIHMCTKOB.
B3anmMHoe BiusHHE uYacTel pa3BUBAIOLIETOCS 3apojbllia (IMOpPHOHAIbHAS
UHIYKLIUs). 3aKiajka IUlaHa CTPOEHUS JKUBOTHOTO Kak pe3yibTaT
HEepapXUUeCKUX B3aUMOJIEHCTBUN TeHOB. BiusHue Ha >MOpuoHanIbHOE
pa3BUTHE PA3TMYHBIX (PAKTOPOB OKPY’KAKOIIEH cpe/bl.

Poct u pasBurue xuBoTHBIX. IlocTamOpuonaneHbiii nepuoa. Ilpsmoe u
HenpsiMoe pa3ButHe. PasButne ¢ meramopdo3oM y O€CrO3BOHOYHBIX MU
MO3BOHOYHBIX )KMBOTHBIX. bronoruueckoe 3HaueHNE MPSIMOTO U HETIPSIMOTO
pa3BUTHSA, UX PaclpoOCTpaHEHHE B Ipupoae. TUmbl pocTa >KUBOTHBIX.
@akTophl  pEryJslUMU  pocTa JKUBOTHBIX U  dyenoBeka. Craguu
NOCTAMOPHOHANIBHOTO PA3BUTUS Y JKMBOTHBIX M 4YenoBeka. Ilepmossl
OHTOTEHE3a YEJI0BEKA.

PasmHoeHne u pa3zButue pacteHuid. ['ametodut m cnopodur. Meiio3 B
JKU3HEHHOM TIMKJe pacteHuil. OOpa3oBaHME Cmop B Tpoliecce Menosa.
I'amerorenes y pacreHuidl. OIUIONOTBOPEHUE U PA3BUTHE PACTUTEIBHBIX
OpraHu3moB. J[BOWHOE OIUIOZOTBOPEHUE y IBETKOBBIX PACTEHUM.
OO0pa3oBaHue M pa3BUTHE CEMEHHU. MeXaHM3MbI PEryJSLUN OHTOreHe3a Y
pPacTEeHUN U KUBOTHBIX

Uctopus cTaHOBIEHUS W pPa3BUTUA TEHETUKUM Kak Hayku. OCHOBHBIE
T€HETUYECKUE TOHATHS U CUMBOJIBL. | OMOJIOTMYHBIE XPOMOCOMBI, AJIJIEIbHBIE
TEHbI, ATbTEPHATUBHBIE TPU3HAKH, TOMUHAHTHBIA M PELIECCUBHBINA MPU3HAK,
TOMO3UT0Ta, TETePO3UTOTa, YUCTas JIMHUS, TUOPUIBI, TEHOTHII, (PEHOTHII.
OCHOBHBIE METOJbI TEHETHUKU: THOPUIOJOTHYECKHUH, IHUTOJIOTUICCKUN,
MOJIEKYJISIPHO-TEHETUYECKUI
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3.3

Monorubpuanoe ckpemnuBanue. IlepBeiidi 3akoH MeHaens — 3aKoH
eAnHO00pa3us THOPUIOB MEPBOrO MOKOJICHUs. [IpaBuiio TOMUHHPOBAHUS.
BTtopoii 3akoH MeHiens — 3aK0H paciieryieHus npu3HakoB. L{uTonornyeckre
OCHOBBI MOHOTHOPUTHOTO CKpeluBaHus. [ MmoTe3a 9icTOTh TaMeT.
Ananuzupyroniee ckpeniuanue. [[poMexxyToOUHbIN XapaKTep HACIEIOBAHUS.
Pacuiennenue npu3HakoB NpU HETIOJIHOM JIOMUHHUPOBAHUHU.

Hurubpumnoe ckpemuBanue. Tpermit 3akoH MeHmenss — 3aKOH
HE3aBUCUMOI'O HAcCHEOBaHUsl Mpu3HakoB. LluTronormyeckue OCHOBBI
JUTHOPUTHOTO CKpPEITUBAHUS.

CueruienHoe HacnenoBanue npusHakoB. Paboter T. Moprana. CueruienHoe
HaCJIeIOBAHUE T'€HOB, HAPYIIECHUE CLUEIUICHUSI MEXy TeHaMH. XPOMOCOMHas
TEOPHs HACJIEICTBEHHOCTH.

I'eneruka nmona. XpoMOCOMHBIN MEXaHU3M OINPEACICHUA 1M0J1a. AyTOCOMBI U
MOJOBBIE  XpPOMOCOMBI. ['OMOramMeTHbli ¥  reTepOramMeTHbIA  MOJL.
I'eneTndeckast cTpykTypa MOJIOBBIX XpoMocoMm. HacnenoBanue npu3HaKoB,
CIICIIJICHHBIX C IIOJIOM.

I'enoTun kak uenocTHas cucrtema. llnedoTponuss — MHOXKECTBEHHOE
neicTBre reHa. MHOKECTBEHHBIN ainelin3M. B3anMoieiicTBre HeallIeIbHBIX
reHoB. KommieMentapHocTh. Onuctas. [lomumepus

3.4

3.5

BiaumogeiictBue reHotMnia W cpeasl npu  opmupoBaHuH  (peHOTHTIA.
N3meHunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIEC IPHU3HAKHU.
Bubl 13MEHUMBOCTH: HEHACIICACTBEHHAS M HACJIEICTBEHHASL.
Momudukanrionnas u3MeHuuBOCTb. Pois  cpeapl B (popMupoBaHUU
MOJM(PUKAMOHHON  W3MEHYMBOCTH. Hopma  peakuumn [IPU3HAKA.
Bapuanmionsslii psg u BapuarnmonHasi kpuBas (B. Moranncen). CpoiicTBa
MOTU(UKAITUOHHOM U3MEHYUBOCTH.

['enHoTunuueckas M3MeHYMBOCTh. CBOMCTBA T€HOTUIMYECKOW M3MEHYMBOCTH.
Buel reHOTUITYECKON M3MEHUYNBOCTH: KOMOMHATHBHAS, MyTAallMOHHAS.
KomOunatiBHass W3MEHUMBOCTh. Mei03 W TOJOBOW TMpoIecC — OCHOBA
KOMOWHATHUBHOM W3MEHYMBOCTH. POJh KOMOMHATMBHOW M3MEHUYMBOCTH B
CO3JTaHWU TEHETHYECKOT0 Pa3HOOOpa3us B Ipe/ieax OJTHOTO BUIA.
MyTainioHHass HM3MEHYMBOCTb. BuIbl MyTalMil: TE€HHbBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W UWHAYLMPOBAHHBIE MYyTallUU. SaepHble U
nuToIUIa3MarTuyeckue Mytanuu. CoMmarudeckue W TOJIOBBIE  MYTaIlUH.
IIprurHbBI BO3HUKHOBEHUS MyTaluid. MyTareHsl 1 UX BIMSHUE HA OPTaHU3MBIL.
3aKOHOMEPHOCTH MYTAIIMOHHOTO TpoIecca. 3aKOH TOMOJIOTHUECKUX PSIOB B
HaciencTBeHHoW — m3meHunBoctH  (H.M.  BaBuios). BresnepHas
VM3MEHYHUBOCTh U HACIEJICTBEHHOCTh

Kapuorun yenoeka. MexayHapoiHas porpaMma HCCIIEIOBaHUS T'€HOMa
yenoBeka. MeToapl HM3ydyeHHMsl TE€HETHUKH YEJOBEKA: TIEHEAIOIMYECKH,
OJIU3HELOBEIH, IIUTOTCHETUYCCKUH, MOMYISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIApHO-TeHeTUUecKuil. COBpEMEHHOE  OIpeJeNieHHe TeHOTHUIA!
MOJTHOT€HOMHOE CEKBEHHPOBAHUE, TE€HOTUIIMPOBAHHE, B TOM YHCIE C
nomoneio IT1P-ananu3a. HaciencrBeHHble 3a001eBaHus YyeaoBeKa. I eHHbIE
U XpOMOCOMHBbIE Oo0JIe3HM uesioBeKka. boriesHu ¢ HacieICcTBEHHOMN
MIPEAPACIIONOKEHHOCTHIO. 3HaueHue MEIUITMHCKON TeHETUKHU B
MPEIOTBPANICHUN W JICUCHWHW TEHETHYECKUX 3a00JIeBaHUN YeIOBEKa.
CTBOJIOBEIC KIIETKU
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3.6

JlomMecTuKanus ¥ CeNeKIus. 3apoxkKICHUE CEJICKIIUU M TOMECTUKALIMU. Y UCHHE
H.M. BaBwiioBa 0 1eHTpax MPOUCXOXKAECHHS M MHOTO0OpasHst KYJIbTYPHBIX
pacteHuii. Posb cenekiuu B CO31aHUU COPTOB PACTEHUI U MTOPOJI )KUBOTHBIX.
Copr, nopojia, mramMM. 3aKOH TOMOJIOTMUYECKUX PSJOB B HACJEICTBEHHOU
n3MmenurBocty H.M. BaBuioBa, ero 3HaueHue JIst CENEKIIMOHHONM PadOTHI.
Metoapl ceneKuMoHHOW paboThl. MCKycCTBEHHBI OTOOp: MaccoBBI U
WHIUBUIYAJIbHBIA. OTambl KOMOWHAIIMOHHON cenekiuu. McrbiTaHue
MPOU3BOAUTENCH MO MOTOMCTBY. OTOOp MO F€HOTHUIY C MOMOIIBIO OLIEHKH
(dheHoTHIIa TOTOMCTBA M OTOOP IO TEHOTHUITY ¢ TToMoIbio aHanu3a JJHK.
HcKycCcTBEHHBI ~ MyTareHes Kak  METOJl  CEJIEKIIMOHHOW  paboThl.
PannanmoHHbli M XMUMUYECKMH MyTareHe3 KaK HCTOYHUK MyTaluil y
KYJIbTYPHBIX bopm OpraHU3MOB. Hcnonn3oBanue TCHOMHOI'O
peNaKTUpPOBAaHUS W MeToNoB pexkomMOuHaHTHRIX JIHK s momydenus
MCXOJIHOTO MaTepuaa Jijisi CEJICKIUU.

[Tonyuenue nonurion108. BHyTprBraoBas rudpuau3anus. baskopoacTseHHoe
CKpeIMBaHUE, WM WHOpUAMHT. HeponcTBeHHOE  CKpeIlMBaHUE, WU
aytOpuaunr. [ereposuc u ero mnpuuuHbl. lcmonb3oBaHue rerepos3uca B
cenekuuu. OtnanénHas rudpunusauus. [Ipeononenne 6ecrnioans MeXBUIOBBIX
riOpy0B. JIOCTHKEHHUS CEIEeKIIUN PACTCHUI 1 )KHBOTHBIX

3.7

4.1

4.2

OOBEKTHI, UCTHOJB3yeMble B OWOTEXHOJOTWH, — KJICTOYHBIE M TKAaHEBBIC
KyJIbTYpbl, ~MHUKpPOOPTraHU3MbI, HMX  XapaKTepUCTHKA. TpaaulrOHHas
OMOTEXHOJIOTHSI: XJICOOIEUCHUE, IMONyYEHHE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOJenMe. Mukpobuonorndeckuii cuare3. OOBEKThl MUKPOOUOIOTHYECKUX
texHoyoruii.  IlpowsBomcTBO  Oenka, aMHHOKHCIOT W BHTaMHUHOB.
HckyccTBeHHOE — OIJIONOTBOpEHHE.  PEeKOHCTpykuus — SHUEKIETOK U
KJIOHUPOBAHUE )KUBOTHBIX. METOI TPAaHCIUTAHTALINU SAEP KIIETOK.
XpoMOCOMHAsi U Te€HHas WHXKeHepus. VICKyCCTBEHHBI CHHTE3 T€Ha U
KoHcTpyupoBanue pexomOuHaHTHBIX JIHK. JlocTkeHuss W mepCreKTHUBBI
XPOMOCOMHOW W TEHHOW WHXEHepUu. MeTuIMHCKue OHWOTEXHOJIOTHH.
Hcrionb30BaHHE CTBOJIOBBIX KIIETOK

Cucrema 1 MHOroo0pasue OpraHnyeckoro Mupa

buonoruueckoe paszHooOpasue opranuzMoB. CoBpeMEHHas CHCTeMa
oprannueckoro mupa. [IpunHimne! knaccupukanun oprann3mMoB. OCHOBHBIE
CHCTEMaTUYECKHUE TPYIIIbI OPTaHU3MOB.

Oco0OeHHOCTH  CTPOCHHUS U KM3HEACATEIHbHOCTH  OJHOKIETOYHBIX
opranu3MoB. bakTtepun, apxew, OJHOKJIETOUHBIE TPUOBI, OJHOKIETOUYHBIE
BOJOpPOCIIH, Apyrue mNpoTUCThl. KooHWanpHblE OpraHu3Mel. [[BukeHue
OJIHOKJICTOYHBIX OPTraHU3MOB: aMEOOMJHOE, >KIYTUKOBOE, PECHHYHOE.
3amura y OJHOKJIETOYHBIX OPraHu3MOB. Pa3apakuMoCTh y OJHOKJIETOUHBIX
Opranu3MoB. TakCHChI

MHOroKJIETOUHbIE pacTeHus. B3auMOCBSI3b YacTel MHOTOKJIETOYHOTO
opranu3ma. TkaHu, oOpraHbl M CHCTEMbl OPraHOB MHOT'OKJIETOYHOTO
opranu3ma. OpraHu3M Kak efauHoe 1enoe. TkaHu pacTeHuld. Turmel
pacTUTENbHBIX TKaHEeH: oOpa3oBaTenbHasi, TOKPOBHAs, MPOBOASIIAS,
OCHOBHas, MexaHudeckas. OcoOeHHOCTH  CTpPOEHHUs, (QYHKIUA H
pacroioKEeHUsl TKAHEeW B OpraHax pacTeHUM

4.3

BereratuBHble M TreHEpaTUBHbIE OpraHbl pacTeHH. PYHKIUU OPraHoB U
cucreM opraHoB. Kapkac pactenuil. /[Bu>keHre MHOTOKJIETOYHBIX PACTEHUIA:
TPONMU3MBI ¥ HacTUH. [Ioriomenne Boapl, yIIeKUCIOrO ra3a U MUHEpaIbHbIX
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4.5

BeulecTB pacteHusmu. Jlpixanue pacrenuit. [duddysus ra3oB dyepes
IIOBEPXHOCTh KJIETKU. TpaHCIOPTHBIE CHUCTEMBI pPacTeHUH. BbiieneHue y
pacTeHuil. 3amura y MHOTOKJIeTO4YHbIX pacteHuil. Kyrtukyna. Cpencrsa
ACCUBHOU U XMMHUYECKOH 3aIUThl. DUTOHIIUIEI.

Pa3apaxuMocTh 1 perynsauus y opranu3MoB. Pa3ipakxuMocTs U peryJisanms y
MHOT'OKJIETOYHBIX PACTEHHUI. POCTOBBIE BELIECTBA U UX 3HAYCHUE

MHOrOKJIeTOYHBIE JKHBOTHBIE. B3aMMOCBSI3b YacTei MHOTOKJIIETOYHOI'O
opranu3ma. TkaHu, Opranbl M CHUCTEMbl OpPraHOB MHOTOKJIETOYHOTO
opranuszma. Opranusm Kak enunoe 1enoe. ['omeocras. TkaHu KMBOTHBIX U
YeloBeKa. THIBl JKMBOTHBIX TKaHEHM: SIHWTENHANIbHASA, COCOUHHUTEILHAs,
MbIIIeYHast, HepBHAss. OCOOCHHOCTH CTPOCHMSI, PYHKIIMA M PACIIOIIOKCHHUS
TKaHEW B OpraHax »KMBOTHBIX U YEJIOBEKA

4.6

5.1

5.2

Opranel U cHUCTEMBl OPraHOB JKUBOTHBIX. @YHKIIMM OpPraHOB M CUCTEM
opraHoB. Omopa Tena opraHu3MoB. CKeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHbIX KMBOTHBIX. HapyxHblil 1 BHyTpeHHU ckener. CTpoeHue
Y TUIIBI COEUHEHMSI KOCTEN.

JIBuKeHHEe MHOTOKJIETOUHBIX JXKMBOTHBIX. [IuTaHue xuBOTHbIX. [luTanue
IIO3BOHOYHBIX JKMBOTHBIX. JlpIxaHue >kMBOTHBIX. KokHOE npIXaHue.
KabepHoe u 1€rouHoe JpIXaHuUE.

JIpIxaHu€e M03BOHOYHBIX )KMBOTHBIX. DBOJIIOLIMOHHOE YCJIOKHEHNE CTPOCHUS
JNErKUX TO3BOHOYHBIX JKMBOTHBIX. JlpIXaTeiabHasi CUCTEMa YEJIOBEKa.
MexaHn3M BEHTHISLMHU JIETKUX y NTHLl U MIEKonuTaromux. TpaHcnopT
BEIIECTB Y OpPraHu3MoB. TpaHCIOPT BEIIECTB y >KUBOTHBIX. KpoBeHoCHas
cuctema u e€ opranbl. KpoBeHOCHasi cuctema IO3BOHOYHBIX >KMBOTHBIX.
Kpyru  kpoBooOpamieHus. DBONIONMOHHBIE  YCIOKHEHHS  CTPOCHHSA
KPOBEHOCHOM  CHCTEMBI IIO3BOHOYHBIX JKMBOTHBIX. Bplgenenune vy
opranu3MoB. Beienenue y xuBOTHbIX. COKpaTUTENbHbIE BaKyoJu. Oprassl
BbiiesieHUs. CBsI3p IOJIOCTH Tejla C KPOBEHOCHOW U BBIICINUTEIBHON
cucteMaMu. BpiieneHue 'y TMO3BOHOYHBIX —JKMBOTHBIX. 3alura y
MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI 1 HX TIPOM3BOHBIE.
Pazppaxumocts W perynauus |y opraHusmoB. Pazmpaxumocts y
OJIHOKJIETOYHBIX OpPraHu3MoB. Takcucel. PazgpakumocTs M perynsauus y
MHOTOKJIETOYHBIX pacTeHUl. POCTOBbIE BelllecTBa M UX 3HAUECHHUE.

HepBhas cucrema u pediaekTopHas peryisiuus y MHOTOKIJIETOYHBIX
KUBOTHbIX. HepBHast cuctema u €€ oTnenbl. DBOJIOLMOHHOE YCIOKHEHUE
CTPOEHHS HEPBHOM CUCTEMBI Y JKUBOTHBIX.

Pa3pabotka anropurMoB u nporpamm Ui 3PpPEeKTUBHON (PyHKIIMOHATBHON
aHHOTAllUM TE€HOMOB, TPAHCKPUIITOMOB, MPOTEOMOB, MeTab0JIOMOB
MHUKpPOOPTraHU3MOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKa

OpFaHI/I3M YCJIOBCKA U €TI0 3J0POBLE

Oprasl M cHCTEMBI OpraHoB u4enoBeka. OTAenbl TOJOBHOIO MoO3ra
MO3BOHOYHBIX JKUBOTHBIX. Pediiexc u peduexropHas ayra. besycnoBHble u
ycioBHBIE pediekchl. ['yMopanbHas perymsiuus U 3HJIOKPUHHAsL CUCTeMa
JKUBOTHBIX M uejoBeka. JKenes3bl PHIOKPUHHOW CHUCTEMBI U MX TOPMOHBI.
[eiictBue ropMOHOB. B3amMOCBSA3b HEpPBHOM W HHAOKPHUHHOW CHCTEM.
['unoranamo-runo¢uzapHas cucrema. Peduiekc u pednextopHas 1yra.
be3ycioBHbIE U yCIIOBHBIE PeQIIEKCHI

3amura opranusma ot 6osie3Heil. UMmyHnHas cuctema uenoBeka. Kinetounsrit
u T'YMOPaJIbHBIN MMMYHUTET. BpoxnaéHnslii, npuoOpeTEHHBIN
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5.3

cneunduyeckuit UMMYHHTET. Teopus KJIOHAJIbHO-CEJIEKTUBHOTO
ummynurera (IL.Opaux, @®.M.bepner, C.Tonerasa). BocnamutenbHble
OTBEThl OpPraHu3MoB. Ponb BpOXKIEHHOIO HUMMYHHTETa B pPa3BUTUU
CHCTEMHBIX 3200JIeBaHHA

KpoBenocnas cuctema u e€ opransl. Cepjiie, KPOBEHOCHBIE COCY/IbI U KPOBb.
Kpyru xpoBooOpaiienus. Pabota cepaua u e€ perymsius

5.4

5.5

5.6

Hpixanne denoBeka. Juddy3us Tra30B depe3 MOBEPXHOCTh KIETKH.
JpixaTenpHas cucTema uenoBeka. JlpixaTenbHas MOBEpXHOCTh. Perymsius
JbIXaHHS. JpIXaTeabHbIC 00BEMBI

[MumeBapuTenbHas cucreMa yeiaoBeka. OTenbl MUIEBAPUTEILHOTO TPAKTA.
[TumeBapuTenbHble  Kelle3bl. BHYTPUIIONIOCTHOE U BHYTPHUKIETOYHOE
MUIIEBAPEHUE

[TokpoBsl n ux mpowmsBoanble. Opranbl BoieneHus. [louku. CtpoeHue u
¢yHkmonupoBanue Heppona. DwibTpanmsa, cekpeuus U - odpatHoe
BCaChIBaHME KaK MEXaHW3MbI pabOThl opraHoB BbaeieHus. OOpa3oBaHue
MOYH y YeJIOBeKa

5.7

6.1

JIBukeHue yeaoBeka: MpliieyHas cuctema. CKeleTHbIe MBIIIIBI U UX padoTa.
CtpoeHue u TUIIBI COeUHEHNUS KOCTe!

Teopus 3Bomtonuu. PazButue sxu3Hu Ha 3emiie

OpomtonuonHas teopus Y. JlapeuHa. Ilpeanocbulku BO3HMKHOBEHMS
napsuHu3Ma. JKu3Hb 1 Hay4dHas nearenbHocTs Y. JlapBuHa.

JBrky1ue cuisl 3BosiroLuy Bu10B 1o Y. JlapBuHy (BbICOKast MHTEHCUBHOCTb
pa3MHOXEHHS OpraHM3MOB, HACJIEACTBEHHAsT W3MEHYHMBOCTH, OOprOa 3a
CYIIECTBOBaHME, €CTECTBEHHBIH U HCKYCCTBEHHBINH 0TOOD).

Od¢opmnenne cunrernueckoid Teopuu s3pomtonuu (CTDI). HelrpanbHas
Teopust 3BoitonuH. COBpEeMEHHasi 3BOJIIOLMOHHAS OHoJorus. 3HadeHue
HBOJIFOLIMOHHOW TEOpUH B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHHBI
Mupa

6.2

[Tomymnsiius kak 3yeMeHTapHas equHUIa 3Boaonnd. COBPEMEHHBIE METOIbI
OLICHKH F€HETUYECKOT0 Pa3HO00pa3us U CTPYKTYpHI Honyasiuuid. IsmeHenue
reHo(oH/Ia MOMYJISALUHU KaK 3J€MEHTapHOE 3BOJIOIMOHHOE SBJIEHHE. 3aKOH
reHetudeckoro paBHoBecus [[x. Xapau, B. Baitn6epra.

OneMeHTapHble (AKTOPHI (ABMXKYIIME CHUJIbI) HBOJIOLUHM. MyTallMOHHBIN
npouecc. KomOuHatuBHass u3MeHUYMBOCTH. Jlpeild reHoB — ciydaiiHble
HEHaIlpaBJICHHbIE W3MEHEHMs 4YacToT ajulened B mnomymsauusx. Oddexr
ocHoBarens. Murpauuu. M3onsmus  nomynsuMii:  reorpaduueckas
(mpocTpaHCTBEHHAas ), Oronoruyeckas (penpoayKTUBHAs).

EctectBenHblii oTOOp — HampaBistoumii Qaktop sBomouuu. Dopmbl
€CTeCTBEHHOT0 O0TOOpa: IBMXKYILMH, CTAaOMIM3UPYIOIIUH, pa3pbIBAIOIINNA
(nm3pynrtuBHbIN). [TonoBoit oTOOD.

[TprucnocoOIeHHOCTh  OpPraHU3MOB  KakK  Pe3yJlbTaT  MHUKPOIBOJIOLUH.
Bo3HukHOBEHHE TpHUCNIOCOONEHUH y oOpraHu3MoB. ApomMopho3bl U
UAMO0AJaNTalNN. [Tpumepsl IpUCIOCOOIeHUM y  OpraHHU3MOB.
OTHOCUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTaHNU3MOB.

Bun, ero kputepunm u CTpyKTypa. BumooOpa3oBaHue Kak pe3ysbTaT
MUKpO3BOIIOIUH. M30msi1mst — kimroueBoit paktop BugoodpazoBanus. [lytu u
crnoco0Obl  BHJ000pa3oBaHMsA:  ajulomarpuyeckoe  (reorpaduueckoe),
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CHMITaTPHUYECKOE (IKOJIOTHYECKOE), «MTHOBEHHOE» (TONUILUIONIH3aLus,
rulOpuau3anys). JmuTenbHOCTh HBOIIOIMOHHBIX TPOIECCOB.

MexaHu3Mbl GOPMUPOBAHUS OMOIOTUIECKOTO pa3HOOOpa3usl.

Ponp  »BoOmonMOHHONW OHONOrMM B pa3padOTKe HAy4YHBIX METOJIOB
coxpaHeHHs OnopazHooOpa3usi. MUKPOIBOIIOIHS U KOIBOJIIONHS TAPa3UTOB
U UX X0351eB. MexaHu3Mbl (POPMHUPOBAHUS YCTOMYUBOCTH K aHTUOMOTHKAM U
crocoObI 60PBLOBI ¢ HE

6.3

Metonbl M3yYeHUS MakKpOdIBOJIONMHU. [lalleOHTONOTHYECKHE METOIbI
u3ydeHust sBotoruu. llepexonneie GOpMBI U (UIOTEHETUYECKHE DPSJIbI
OpPTraHU3MOB.

Buoreorpaduyeckne meronsl u3ydeHus sBonouuu. CpaBHeHUE (GIIOPHI U
(ayHbI MaTEpUKOB M OCTPOBOB. bruoreorpaduyeckue odnactu 3emin. Bumabi-
SHACMUKHU U PCIIUKTHI.

OMOPHOIOTHYECKHE U CPAaBHUTEIBHO-MOP(HOIOTUYECKUE METOABI U3yUCHUS
OBOJIKOIIUH. I'eneTnyeckue MexXaHU3MEBI 3BOJIIOIIUN OHTOI'€HEC3a U ITOABJICHUSA
9BOJIIOIMOHHBIX HOBIIECTB. [ OMOJIOTUYHBIC ¥ aHAJOTHYHBIC OpPraHbl.
PYZ[I/IMCHTapHI)IG Oopradbl W aTaBHU3MBbI. MOHeKy.H?IpHO-FGHCTI/ILIGCKI/IC,
OMOXMMHUYECKHE W MATEMAaTHYEeCKUE METOJbl H3YYCHUS OBOIIOIHH.
['omonornynsie TCHBI. CoBpemeHHbIE METO/IbI MOCTPOCHUS
q)HJIOFGHeTI/I‘ICCKI/IX JACPCBLCB.

XPOMOCOMHBIC MYTaIlUU U YBOJIIOIHSI TCHOMOB.

OO6mue 3akoHOMepHOCTH (TTpaBuIIa) sBoIonnU. HeobpaTuMocTh IBONTIOIUN.
AnantuBHas paauaiys. HepaBHOMEPHOCTh TEMIIOB YBOJIIOIUH

6.4

Hayunble rumotes3sl NPOUCXOXKJEHHsS KU3HM Ha 3emie. AOuoreHes u
naHcnepMus. JloHay4yHble MPEACTABIEHUS O 3apPOXKACHUM  HKU3HU
(kpeanoHu3M). ['MmoTe3a MOCTOSHHOIO CaMO3apPOXKAEHUS KU3HM MU €€
onpoBepxkenue omnsitamu D. Pemu, JI. Cnamnannanu, JI. Ilacrepa.
[TponcxosxxaeHue sKu3HU U aCTPOOUOIIOTHSL.

OcHoBHbIE JTaIlbl HEOPTraHUYECKOU 9BOJIIOLIHH. IInanerapnas
(reosoruyeckast) BOJIOLMSA. XUMUYECKask HBOIOLMS. AOHMOTeHHBIH CHHTE3
OpraHMYEeCcKUX BelecTB u3 Heoprannyeckux. OnbiT C. Musepa u I'. FOpu.
Obpa3zoBaHue mnoiauMepoB u3 MoHomepoB. KoamepBathas rumoreza A.U.
Omnapuna, rumnore3a nepBuyHoro OynpoHa Jx. XomaeiHa, reHeThdeckas
runote3a I'. Ménnepa. Puboszumsl (T. Yek) u runoreza «vupa PHK» V.
['unGepra. opmupoBanre MeMOpaH U BOSHUKHOBEHUE MTPOTOKJIETKH.
Hcropus 3emin u MeTo bl €€ n3ydeHus. VMckonaeMble OpraHn4ecKne OCTaTKH.
["'eoxponomorus u e€ metoabl. OTHOCUTENbHAS U a0COTIOTHASI TEOXPOHOJIOT U
I"'eoxpoHoOrMuecKas 1Kasa: 0HbI, 3pbl, IEPUOJBI, JTTOXH.

HauanbHble 3Tanbl opraHuyeckoil sBotonuu. l[losiBIeHHE W 3BOJIOLHS
NEepPBbIX KIETOK. OBOJIONMA MeTabonu3Ma. BO3HUKHOBEHHE MEpPBBIX
skocucteM. CoBpeMeHHbIE MUKPOOHBIC OMOTUIEHKM KaK aHAJIOT TIEPBBIX Ha
3emite coobmiectB. CTpomMaTonuThl. [IpokapuoThl U 3yKapUOTHI.
[Tpoucxoxaenue 3yKapuoT (cumOuorenes). DBOIIOIMOHHOE
IIPOUCXOXKAEHNE BUPYCOB. [IponcxoxieHne MHOTOKIETOYHBIX OpraHU3MOB.
Bo3HHKHOBEHHE OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.
OcCHOBHBIE 3Talbl 3BOJMIONMU BBICHIUX pacTeHuil. OCHOBHbIE apoMOpP(O3bI
pacteHuil. Beixon pacreHnii Ha cymy. [losiBIIeHHE CIIOPOBBIX PAacCTEHHU U
3aBoeBaHue umu cymu. CemeHHble pacTeHus. [IporcxokIeHne BETKOBBIX
pacTeHHil.
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OcCHOBHBIE 3Talbl 3BOJIOLHUM KUBOTHOro Mupa. OCHOBHBIE apoMOp(hO3bl
KUBOTHBIX. Benackas ¢ayna. KemOpwuiickuii B3pbIB — TOSIBICHUE
coBpeMeHHbIX TUNOB. IlepBeie XopnoBble >kMBOTHBIE. JKM3HB B BOJE.
OBomonnss  TO3BOHOYHBIX. [Ipomcxoxaenne ampuOMii W pEenTHIUIM.
[IpoucxoxzaeHne MIEKONUTAOMMX H NOTAL. [IpuHOUO  KIr04eBOro
apomopdoza. OcBoeHne 0€CII03BOHOYHBIMH U TTO3BOHOYHBIMHU JKUBOTHBIMU
CyIlN.

Pa3Butne xu3HuM Ha 3emiie IO 3paM U IEpUOJAM: apXel, MPOTEpO30H,
nmajgeo30i, Me3030H, KaiHO30M. OOIas XapakTepucTHKa KiIuMmaTa |
reoJoru4yeckux mporeccoB. [losiBieHnMe U pacuBET  XapaKTEPHBIX
OpraHu3MoOB. YTieo0pa3oBaHME: €ro YCIOBHS U BIMSHHUE Ha Ia30BbIi coCTaB
aTMochepsl.

MaccoBble BBIMApaHHUS — DKOJIOTHYECKUE KPU3UCHI Ipouutoro. [Ipnynnsl u
CJIEJICTBUSL MAacCOBBIX BbIMUPAaHUNA. COBPEMEHHBIN 3KOJOTUYECKUI KpPHU3UC,
€ro 0COOEHHOCTH

6.5

7.1

Pa3znens! u 3amaun antponosnornd. Meroasl antpononoruu. CTaHOBIEHHE
IPEJCTaBICHUH O MPOUCXOXKACHUU uvesnoBeka. COBpeMEHHbIE Hay4HbIE
TEOPUHU.

CxonmerBo  yenoBeka € KMBOTHBIMH. (CHCTEMaTHYECKOE IIOJIOKECHHE
yenoBeka.  CBuzETENbCTBA  CXOJCTBA  4YEJOBEKA C  JKMBOTHBIMHU:
CPaBHUTEIBHO-MOP(OIOrHYECKHE, HMOPHOIOrHYECKHE, ¢duznonoro-
Onoxumuueckue, mnoseneHueckre. OTinuyus YelaoBeKa OT JKUBOTHBIX.
[TpsiMOXOKI€HME M KOMIUIEKC CBSI3aHHBIX C HHMM IpuU3HaKoB. Pa3Butue
TOJIOBHOT'O MO3ra ¥ BTOPOM CUTHAJIIBHOW CUCTEMBI.

JBmxyume cuibl (pakTopbl) aHTpONIOreHe3a: OUOIOTHYECKUE, COLIMATIbHBIC.
CooTHo1ieHre OMOJIOrNYECKUX M COLMANBHBIX (DAKTOPOB B aHTPOIIOTEHESE.
OcHOBHBIE CTaJMM AHTPOIIOreHE3a. ABCTPAJIONUTEKU — IBYHOTHE INPEAKHU
mojen. YenoBek yMenblil, IEpBble U3TOTOBJICHMS OpyAul Tpyna. Yenosek
OpSAMOXOJALIMHA U TepBbId BbIXOA Jrojed 3a mpeaensl Adpuxu. YenoBek
reienboeprekuii — o01uii MpeoK HeaHAepTaIbCKOIO YeJI0BEKa U YeIoBeKa
pazyMHOro. UesnoBek HeaHAepTaabCKUM KaK BUJ JIFOAEH XOJIOLHOIO KIIMMATa.
YenoBek pazyMHbI COBPEMEHHOIO THIA, IEHUCOBCKUN YEJIOBEK, OCBOCHUE
KOHTHHEHTOB 3a npejaenamMu AQpUKH.

OBOJIOIUS COBPEMEHHOIO ueoBeKa. EcTecTBEHHBIN 0TOOp B MOMYJISAIUAX
yejgoBeka. MyTalMOHHBIM mporecc M nonumop¢usM. IlonmymnsunoHHbIE
BOJIHBI, JIpeii) TeHoB, mMurpamus u «3p(exT ocHOBaTeNs» B MOMYISAIUAX
COBPEMEHHOT0 YEIIOBEKA.

UYenoseueckue pacel. IloHaTtne o pace. bosblime packl: €BpONEOHIHAS
(eBpasmiickast), aBcTpajio-HETpouHas (PKBaTOpUaANbHAs), MOHIOJOUIHAS
(a3marcko-amepukaHckas). Bpems u myTu pacceneHus yesloBeKa 1o IIaHeTe.
EnuncTBo 4yenoseueckux pac. HaydHas HeECOCTOSTENBHOCTH pacHU3Ma.
[Tprcnioco0aeHHOCTh YelloBeKa K pa3HbIM YCIOBHSIM OKpY)KAOILEH Cpebl.
Bnusnue reorpaduyeckoit cpensl M Apeiida reHoB Ha MopdosIorHio U
(buU3MOIOTHIO YeIoBeKa

DKOCHUCTEMBI U MIPUCYILIHE UM 3aKOHOMEPHOCTH

Paspnens! u 3anaun sxostorun. CBsA3b YKOJIOTHH C IPYTUMU HayKaMH.
Mertoap! skonoruu. IloneBble HaOMOAECHUSA. DKCIIEPUMEHTHI B HKOJIOTHH:
NpUPOJHBIE U abopaTopHbie. MoaenupoBaHue B 3KOJIOTHH. MOHUTOPHUHT
OKPYKArOIIeH Cpe/ibl: TIOKATbHBIN, pErHOHATBHBIN U TIT00ATbHBIN
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7.2

7.3

Okonoruyeckue GakTopbl U 3aKOHOMEPHOCTH UX JeiictBus. Kiaccuduxanus
HKOJIOTHUECKUX (PakTOpoB: abmMoTHUEecKHe, OMOTHYECKHE, aHTPOIIOTCHHEIE.
OO01e 3aKOHOMEPHOCTH AEUCTBUS HKoJorudeckux ¢akropos. I[IpaBuio
muanmyma (K. Hlnpenrens, 0. JIubux). TonepantHOCTh. DBpUOHOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue Qakrtopbl. CBeT Kak 3KOJOTHYECKuil QaxTop. JlencTBue
pa3sHBIX YYaCTKOB COJHEYHOIO CIIEKTpa HAa OPraHU3Mbl. ODKOJIOTHYECKUE
IPYIIbl PACTEHUH U )KUBOTHBIX 110 OTHOLIEHUIO K cBeTy. CUrHanbHas poJib
ceera. DoTONEPUOIU3M.

Temmeparypa Kak 3KoJoruueckuii Qaxrop. JlelicTBHe TemmepaTypbl Ha
oprauusmel.  llolikuiorepMHBIE M TOMOMOTEPMHBIE  OPraHU3MBI.
OBpUTEPMHBIE U CTEHOTEPMHBIE OPIraHU3MBI.

BnaxHocts kak skosiormueckuid ¢akrop. IlpucrnocoOnenuss pacTeHuil K
HoJIepKaHUI0 BoJHOro Oananca. Kinaccudukanust pacTeHHid 10 OTHOIICHHIO
K BoJie. [IpucrocoOnenust ’KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXHUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOAHAs, HAa3€MHO-BO3JYIIHAs, [MOYBEHHAS,
riyOMHHasl MOJANOYBEHHAs, BHYTpUOpraHu3MeHHas. PU3NKO-XUMHUYECKUE
0COOEHHOCTH cpell 00uTaHUs opraHu3MoB. IIpucnocobienus OpraHu3MoB K
JKU3HU B Pa3HBIX Cpeax.

buonoruueckue putmbl. BHemnue u BHyTpeHHHUE pUTMBI. CyTOuHBIE U
roguuHsle  pUtMbl.  [IpucnocoOIeHHOCTh OpPraHW3MOB K  CE30HHBIM
M3MEHEHUSM YCJIOBHUH KU3HHU.

XKuznennsie ¢opmbel opranuzmoB. IloHatue o KU3HEHHOH Qopme.
XKuznennole (OpMBI pACTEHUI: JepeBbs, KYCTAPHHUKH, KyCTApPHUYKH,
MHOT'OJIETHUE TPaBbl, OJTHOJETHHUE TpaBbl. JKu3HEeHHbIE (OPMBI )KUBOTHBIX:
rUAPOOHOHTBI, T€OOMOHTHI, a3POOHOHTHEL. OCOOEHHOCTH CTPOEHUS U 00pa3a
JKU3HU.

buotnueckue  daxtopsl.  Buasl = OMOTHMYECKMX ~ B3aMMOACHCTBHI:
KOHKYPEHLIUs, XHIIHUYECTBO, cuUMOM03 u ero Qopmel. Ilapazutusm,
KooIepanus, MYTYaJIu3M, KOMMEHCAIIN3M (KBapTHpPaHTCTBO,

HaxJieOHnuecTBO).  Herpoduueckue  B3aumopeicTBus  (TOMUYECKHe,
dbopuueckue, Gabpruueckue). 3HaueHUE OMOTHYECKUX B3aUMOJIEHCTBUMA s
CYIIIECTBOBAHMs OPTaHU3MOB B cpene obutanus. [IpuHINUI KOHKYPEHTHOTO
HUCKIIFOYCHUA

OKOJIOTMYECKUE  XapaKTEpUCTUKH  momyiasauuu.  [lomymsimuss  kak
Ouosnoruueckass cucreMa. Poiib HEOIHOPOAHOCTH Cpefbl, (U3MUECKUX
OGappepoB M ocoOeHHOCTe Ouomoruu BHIOB B  (hopMUpOBaHUU
IPOCTPAHCTBEHHOM  CTpyKTypbl mnonyiasuuid. OCHOBHBIE IOKa3aTelu
MONYJISALIUNA: YUCIEHHOCTb, IUNIOTHOCTb, BO3PACTHAS U II0JIOBAasi CTPYKTYpa,
POXKJIa€MOCTh, IPUPOCT, TEMII POCTa, CMEPTHOCTh, MUTPALIHSL.
Okosoruyeckas CTpykTypa nomyssauuu. OLeHKa YUCIEHHOCTH MOMYJISAUH.
JAuHampka nomynsuum u o €€  perymsuusa. bHoTHuYeckwii MOTEeHIHal
nomymsiuuu. MojenupoBanue JuUHaAMHKU nomyiasuuu.  Kpussle pocta
YUCIEHHOCTH nomynsuuu. KpuBele BpDKHBaHUA. Perymsanus 4mciaeHHOCTH
HOMYJSALUI: poib (aKTOPOB, 3aBUCAIIMX U HE 3aBUCALIMX OT IJIOTHOCTH.
Dkojoruyeckue crpareruu BuaoB (I- u K-crparerun).

[Tonsitue 06 sKoyMorMUecKoi Huie Buaa. MectrooOuTtanue. MHoromepHas
MoAeIb 3Kosorndyeckoit Humm [x.M. XatunHcona. Pazmepbl skoinornyeckon
Humy. [loreHnmanbHas ¥ peaan30BaHHAs HUILIN.

153



Bun kak cucrema momyiisiuid. Apeanbl BUJIOB. Buabl M uMX >KM3HEHHBIE
CcTpaTerud. 3aKOHOMEPHOCTH TIOBEJACHUS W MUTPALMA  KUBOTHBIX.
bronornueckre MHBA3HH Yy>KEPOJTHBIX BUIOB

7.4

7.5

7.6

CoobmiectBa opraHu3mMoB. buoreHo3 um ero crpykrypa. CBsA3U MEXIY
OpraHu3MamMu B OHOIIEHO3e. DKOCHUCTeMa Kak OTKpbITas cuctema (A.J[x.
Tencnu). DyHKIIMOHAIBHBIC OJIOKH OPTaHU3MOB B 9KOCHCTEME: TIPOTYIICHTHI,
KOHCYMEHTHI, peayleHThl. Tpoduyeckue ypoBHU. Tpoduueckue menu u
cetn. AOmoTuyeckue OJOKM 3KocucTeM. IIo4BBI M HMIIBI B DKOCHCTEMAX.
KpyroBopor BeliecTB u MOTOK SJHEPTUU B IKOCUCTEME.

OCHOBHBIE  TOKa3aTeJM  AKOCHUCTEMBbI. buomacca u  mpomykuus.
DKOJIOTHYECKUE TUPaMUIbl YUCEN, OMOMACChI U SHEPTUH.

HampapiieHHbIe 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIlecCHH. [lepBuyHbIC
Y BTOPUYHBIE CYKIIECCUM M MX NMPUYUHBI. AHTPOIIOT€HHBIC BO3JCHCTBUS Ha
cykueccun. KnumakcHoe coobmiectBo. buopazHooOpazue u  MOIHOTA
KpPYroBOPOTA BEIIECTB — OCHOBA YCTOMYUBOCTHU COOOIIIECTB.

[IpupoaHbie 3KOCHCTEMBI. AHTPOINIOT€HHBIE YKOCUCTEMbI. ATpO3KOCHUCTEMA.
Arpouieno3. Paznauumst  MeXQy ~aHTPONOTEHHBIMH W TPHUPOIHBIMH
9KOCHCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOosKkocucTeM. [opomackas
¢dnopa u ¢ayna. CuHaHTpOIH3AIUS TOPOJCKON (ayHbl. bronorudeckoe u
XO3SHMCTBEHHOC 3HAYCHHUE arpo’KOCUCTEM u ypOOIKOCUCTEM.
3aKOHOMEPHOCTH (DOPMHUPOBAHHSI OCHOBHBIX B3aUMOJICHCTBUI OPTaHU3MOB B
9KOCHCTEMAaX.

[lepeHoc »sHepruu U BEHIECTB MEXAY CMEKHBIMH DKOCHUCTEMaMHU.
YCTOHYMBOCT OpPraHU3MOB, NOMNYJISLUUA M HKOCUCTEM B  YCIOBHUSX
€CTECTBEHHBIX U AHTPONOTEHHBIX BO3JAEHCTBUI

buocdepa — oOmennanerapHas o0osiouka 3eMiid, TJ€ CYIIECTBYET WIIU
cyliecTBoBasa >ku3Hb. YueHue B.M. Bepnaackoro o Ouochepe. Obnactu
6uocoepsl u e€ coctas. )Kupoe BeriecTBo 6uochepsl U ero PyHKIHH.
3aKOHOMEPHOCTHU cyIecTBoBaHus O6uochepsl. OcobeHHocTH 6rochephl Kak
robanbHOM 2KOCHCTeMBI. JluHamMuueckoe paBHOBecue B Ouocdepe.
KpyroBopotsl BemiecTB U OMOr€OXMMHUYECKHE LHMKIBI (Yriepoja, a3ora).
PurmuuHOCTB siBNEHM B Onocdepe.

3onanbHOCTE Ouochepsl. [lonstue o O6mome. OCHOBHBIE OWOMBI CYIIH:
TyHJIpa, XBOWHBIE Jieca, CMEIIAHHbIE U IIMPOKOJIMCTBEHHBIE Jieca, CTElH,
CaBaHHbI, IyCTbIHM, TpPONHMYECKUE Jieca, BbICOKOropbs. Kimmar,
PACTUTENbHBIN U KUBOTHBIM MUP OMOMOB CYIIIH.

CrpykTypa 1 (GyHKIHS )KUBBIX CHCTEM, OLIEHKA UX PECYPCHOTr0 MOTEeHIIHaNa
u 6uochepHbIx QpyHKINN

OKOJIOTMYECKME KpPHU3UChI M MX IpUYMHBL. Bo3zaelicTBue dyenoBeka Ha
6uocdepy. 3arps3HeHHe BO3AYIIHOM cpeabl. OXpaHa Bo3yxa. 3arpsizHeHue
BOJHOM cpenbl. OxpaHa BOJIHBIX pecypcoB. Pazpymenue moussl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHne kiumara.

AHTpPOIIOT€HHOE BO3/IEMCTBHE HA PACTUTENbHBIN U KUBOTHBIN Mup. OxpaHa
pPacTUTENFHOTO M JKMBOTHOrO MHpa. OCHOBHBIE TNPUHIMIIBI OXPAHBI
npuponbl. Kpacusie kauru. Oco0o oxpaHsieMble MPHUPOAHBIE TEPPUTOPHH
(OOIIT). boranuyeckue cabl U 300JIOTHYECKUE TAPKH.
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OCHOBHBIC MPHHIUIBI YCTOMYUBOTO Pa3BUTHSI YEIOBEUYECTBA M IPUPOJIBI.
PanmonanbHOe MPHUPONIONIONB30BAaHUE M COXpaHEHHE OMOJOTHYECKOTO
pazHooOpa 3emin
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