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MOSCHUTEJIbBHASA 3AININCKA

[Iporpamma mo yueO6HOMY mipeamety "buonorusa" (mamee - Ouonorus) Ha
ypOBHE cpeqHero obimiero oOpa3oBaHus pa3pabotaHa Ha ocHOBe dDenepaibHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpaszoBanuu B Poccuiickoit denepamnumy,
OI'OC COO, Konuenuuu mnpenojiaBanusi ydeOHoro mnpeamera «buomnorus» wu
OCHOBHBIX TOJIOKEHUH (efepanbHOli padoyueii mporpaMMbl BOCIIUTAHHUS.

VYueOnniit npeamer «buonorus» yriy6néaHoro ypoBHs uizydenust (10-11
KJIACChI) SIBJISIETCS OJJHUM W3 KOMIIOHEHTOB IpeaMeTHON obnactu «EcTecTBeHHO-
HayuyHble npeaMeTb». CornacHo mnojoxkenusmM @OI'OC COO npoduiabHbIe
yueOHbIE MPEeIMEThI, U3ydyaeMble Ha YriyOJIEHHOM YpOBHE, SBIISIIOTCS CIIOCOOOM
muddepeHman  0OOy4eHUsT Ha YpPOBHE CpEJHEro ooOiiero oOpa3oBaHUs U
IPU3BaHbl OOCCICYHUTHh IMPEEMCTBEHHOCTh MEXKJIYy OCHOBHBIM OOIIMM, CPEIHHUM
o0muM, cpeHUM MpodeCCHOHANBHBIM U BRICIIUM 0Opa3oBaHHeM. B To ke Bpems
KOKIBIM M3 JTHUX Y4eOHBIX MPEAMETOB [OJDKEH ObITh OPHEHTHPOBAaH Ha
IPHOPUTETHOE PEIICHUE 00pa30BaTEIbHBIX, BOCIHUTATEIBHBIX M Pa3BHUBAIOIINX
3a/ay, CBS3aHHBIX C MNpOQOpUEHTAUUEd O00yYaroluXcsi W CTUMYJIUPOBAHUEM
MHTEpEeCca K KOHKPETHON 00JIacTh HAy4yHOTO 3HAHUS, CBA3aHHOIO C OMOJIOTHEH,
MEIULIMHOM, SKOJIOTUEN, TICUXOJIOTUEHN, CLIOPTOM WJIM BOCHHBIM JETIOM.

[Tporpamma no ydeOHOMYy npenmery "buosnorusa" na€r mpeacTraBieHHE O
Henu M 3ajavyax M3ydeHus ydeOHoro mnpeamera «buonorus» Ha yriayOia€HHOM
YPOBHE, OTpeiensaeT o0s3aTeabHoe (MHBapUaHTHOE) IPEAMETHOE COJIepIKaHue, €ro
CTPYKTYPUpOBaHHE MO pas3fejiaM M TeMaM, paclpeaesieHne Mo Kiaccam,
PEKOMEHyeT MOCIeA0BATEIbHOCTh H3y4Y€HUs YYeOHOro marepuana ¢ y4E€ToM
MEXKIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTHKH YYEOHOTO TpoIiecca,
BO3pPacCTHBIX OCOOEHHOCTEeW oOywatromuxcsi. B mporpamme mno Ouojoruu
peanu30BaH MPUHINAN TPEEMCTBEHHOCTH C HW3YYCHHEM OWOJIOTMH Ha YypOBHE
OCHOBHOro  o0miero oOpa3oBaHusi, Onaromapss 4YeMy MPOCMAaTPUBAETCS
HAIpaBJICHHOCTh HA  MOCJIEAYIOLIEEe pa3BUTUE OUOJIOTMYECKUX  3HAHWI,
OpHEHTHUPOBAHHBIX Ha (POPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PECHUS,
AKOJIOTUYECKOTO MBIIUICHUS, TMPEACTABICHUN O 370pOBOM 00pasze JKW3HU, Ha
BOCIIUTAaHUE OEPEeKHOTO0 OTHOIICHUS K OKpYyKaromeld mnpupomHoit cpeae. B
nporpaMme MO OHOJIOTHH TaKKe IMOKa3aHbl BO3MOXKHOCTH Y4YeOHOTO mpeaMeTa
«buonorusiy B peammsamuu  TpeboBanuii PI'OC COO K mnIAHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM W TMPEIMETHBIM pe3ylbTaTaM OOy4YeHHS U B
¢bopMUpPOBAaHUM OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATEIILHOW  JIEATEIHLHOCTH
oOy4Jarommxcss MO OCBOCHHIO COJEpKaHUS OHOJOTUYECKOro 0Opa3oBaHMs Ha
YPOBHE CpEJIHEro 0011ero oopa3oBaHus.

VYuebnsiii npenmer «buonorus» Ha ypoBHE cpemHEro oOIiero oopa3oBaHUs
3aBepiiaeT OuoJorMYeckoe oOpa3oBaHME B IIKOJIE W OPUCHTUPOBAH Ha
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paciidpeHue U yriayOieHue 3HaHMi OOydYaroIIMXCsi O >KMBOM MpUPOJE, OCHOBAaX
MOJICKYJISIPHOM ¥ KIJIETOYHOW OWOJIOTHH, YMOPUOJOTUU U OHUOJIOTHUU Pa3BUTHS,
TEHETUKH, CEIEKI[UHN, OMOTEXHOIOI MU, IBOJIFOIIMOHHOTO YUE€HHUS U IKOJIOTUH.

N3yuyenne yuebHOro mnpeamera «buosorus» Ha YIriIyOJE€HHOM YpOBHE
OPUEHTHPOBAHO HA MOJArOTOBKY OOYyYaIOLIMXCS K IMOCJIEAYIOIIEMY IOJIYyYEHHUIO
Ouonornyeckoro  o0Opa3oBaHMsl B By3aXx W OpraHU3alMsSIX  CPEIHETrO
npodeccronanbHoro oopazoBanus. OCHOBY €ro COAEpX aHUsI COCTABIIAET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TMOJYYEHHBIX TPU  HU3YYEHUU  OO0Yy4YaIOIIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHUYECKUX PA3JEJI0B OMOJOTHUA HAa YPOBHE OCHOBHOTO
obmrero obpazoBanmsi, B 10—11 kiaccax 3TW 3HaHUS TOIy4YarOT pa3ButThe. Tak,
pacHIMpeHbl W YriIyOJieHbl OHMOJOTrMYecKHWe 3HAHUA O PACTEHMSIX, >KUBOTHBIX,
rpubax, OakTepusix, OpPraHU3ME 4YeJOBEKa, OOIIMX 3aKOHOMEPHOCTSX >KH3HHU,
JIOTIOTHUTENIBHO BKJIFOUEHBI OMOJIOTUYECKHUE CBEACHMS MPUKIIAIHOTO U TTIOMCKOBOTO
XapakTepa, KOTOpPblE MOYKHO HCHOJIb30BAaTh KAaK OPUEHTHUPHI ISl MOCIELYIOLIETO
BbIOOpa mpodeccuu. Bo3mokHa Takxke HMHTErpamus OUMOJIOrMYECKUX 3HAHMM C
COOTBETCTBYIOIIMMU 3HAHUSAMHM, MOJYUYEHHBIMU OOYYaAIOIIUMHUCS TPH U3YYEHHUH
(Gu3KKU, XUMUHU, Teorpaduu U MaTEMaTHKU.

CtpykTypa mnporpammsl 1o ydyeOHOMYy mnpenmery "buonorus" orTpaxkaer
CUCTEMHO-YPOBHEBBIII M 3BOJIIOLMOHHBIA MOAXOJbl K HW3YYEHUIO OHOJIOrUU.
CornacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE AJIs )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3allu, IBOJIIOIIMK OPraHUYECKOI0 MHpa Ha 3eMJle,
COXpaHEeHus1 OHMOJIOTMYECKOro pa3HooOpa3usi 1uiaHeTsl. Tak, B 10 kiacce
U3YYaloTCs OCHOBBI MOJIEKYJISIPHOM W KJIETOYHOW OWMOJOTHH, IMOPHOJOTHH U
OMOJIOTUH Pa3BUTHSI, TEHETUKU U CEJEKLHUU, OMOTEXHOJOTMH U CHUHTETUYECKON
OMOJIOTUH, AKTyalIM3UPYIOTCS 3HAaHUA OOYydYaroIIUXcsi MO OOTaHUKE, 300JI0THH,
aHatomuu, Qusnonorun uenoBeka. B 11 kmacce u3ydaroTcsi 3BOJIIOLIMOHHOE
y4eHHUE, OCHOBBI IKOJIOTUHU U YUeHHE 0 Ouocdepe.

VYueOnpiii mnpeamer «buonorus» mpu3BaH ~ 00ECHEYUTH  OCBOCHHE
00yJaroMMHCs OMOJIOTUYECKUX TEOPUHN U 3aKOHOB, HJIEH, MPUHIIUIIOB U MPABUJ,
JIEXKAIIKNX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUM O
CTPOEHWH, MHOTO00pa3uu W OCOOCHHOCTSAX KJIETKH, OpraHu3Ma, TIOMYJISIIH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHIKEHHUSAX, COBPEMEHHBIX
UCCIICIOBAHUAX B OMOJIOTHH, MPUKIAIHBIX aCMIEKTaX OMOJOrHYeCKUX 3HaHUM. J[yis
pa3BUTUS U TOJACpNKaHUS HHTepeca oOydaroluxcs K OWOJIOTMHM Hapsay Co
3HAYUTENbHBIM 00bEMOM TEOPETHUECKOI0 MaTepHalia B COAEPKAHUU MPOTPAMMBI
o OMOJIOTHUU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEW CTAHOBJICHUS M Pa3BUTHS
TOW WM MHOM oOjacTh OHMOJOTHH, BKJIAJ0OM OTEUECTBEHHBIX M 3apyOe’KHBIX
yU4€HBIX B pelIeHHE BaKHEHIINX OMOIOTHUYECKUX U 3KOJOTHYECKUX MPOOIIEM.
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Hear u3yyenusi ydeOHoro mpeamera «bumosorus» Ha yriayOoaéHHOM
YPOBHE — OBJIaJICHHE OOYyYaIOIIUMUCS 3HAHUSMU O CTPYKTYPHO-(YHKIIMOHAJIbHON
OpraHM3allMi JKMBBIX CHCTEM pa3HOTO paHra MW NpUOOpeTeHHe YMEHUil
UCIIOJIb30BaTh ATH 3HAHUS B (POPMUPOBAHUU MHTEpeca K ONpeAeaEéHHONW 00JacTH
npodeccoHanbHON NEeATeNbHOCTH, CBSI3aHHOM C OWOJIOTHEH, WM K BBIOOPY
y4eOHOr0 3aBeJIeHUs AJIsl IPOAOIKEHNS OMOJIOTHYECKOT0 00pa30BaHusl.

JlocTmkeHue 1end u3ydeHuss ydyeOHoro mnpeamera «buonorus» Ha
yri1yOJIEHHOM YpOBHE 00€CIIeUMBAETCS PELICHUEM CIEIYIOIINX 3aau:

OCBOEHHE O00YYAIOIIMMHUCSA CUCTEMbI OMOJIOTHYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHUSIX, KOHLEMUUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBUJIaX, COCTABJIAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHUpPa; O
CTPOEHUH, MHOrooOpa3uu U OCOOEHHOCTSX OMOJOTMYECKUX CHCTeM (KJIETKa,
OpraHu3M, MONyJslus, BUA, OMOTreoleHos3, ouocdepa); 0 BbIIAIOMIUXCS OTKPBITUIX
Y COBPEMEHHBIX UCCIIEI0BAaHUSAX B OMOJIOTUH;

O3HAaKOMJIEHHME OOy4YalIMXCd C METOJAaMH TMO3HAHUS >KUBOW MPUPOJIBI:
UCCJIeIOBAaTEIbCKUMH  METOJaMU  OMOJOTHYECKMX HayK (MOJIEKYJISpHOH W
KJIETOYHON OWOJOruM, HMOpPUOJIOTMM W OHOJOTMU Pa3BUTHS, TE€HETUKH W
CeJeKUUU, OWOTEeXHOJIOTMM M CHUHTETUYECKOM OWOJIOTHH, MaJe€OHTOJIOTHUH,
9KOJIOTMH);  METOAAaMH  CaMOCTOSITEIBHOTO  NPOBEJIEHUS  OMOJIOTHYECKUX
UCccleloBaHUd B JabopaTopud W B mpupoje (HaOmoJeHue, HU3MEpEeHue,
AKCIIEPUMEHT, MOJIEIMPOBAHUE);

OBJIaJICHHE OOYYAIOUIMMHUCS yYMEHHMSMHU: CaMOCTOATEIbHO  HaXOIWTh,
aHAJIM3UPOBAaTh M HCIOJb30BaTh OHUOJOTMYECKYI0 HH(POPMALIMIO; TOJb30BATHCS
OMOJIOTMYECKOM TEPMHUHOJIOTMEN U CUMBOJIMKOM; YCTaHaBIMBATh CBSI3b MEXIY
pa3BUTHEM OHOJOTMM M COLUAIbHO-3KOHOMUYECKHMMH U  3KOJOTMYECKUMHU
npoOiieMaM 4eJI0BEYECTBA; OLEHHUBATH IOCJIEACTBHS CBOEU JESATENBHOCTH IO
OTHONICHUIO K OKPYKAIOIIEH TPUPOAHONU cpenie, COOCTBEHHOMY 3J0POBBIO H
3I0POBBIO0  OKPYXAIOIIUX JIFOJCH; OOOCHOBBIBATH H  COONIOAATH  MEpPHI
npodUIaKTUKY MH(EKIIMOHHBIX 3a00JeBaHUM, MpaBWiia TOBEICHUS B MPUPOAE U
obecrnieueHus: OE30MACHOCTH COOCTBEHHOM KU3HENEATENbHOCTH B UPE3BBIUYAMHBIX
CUTyallUsiX ~MPUPOJAHOTO UM TEXHOTEHHOTO XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIE Hay4YHbIE OTKPBITUS B 00JIaCTH OMOJIOTHH;

pa3BUTHE Y O0yYaIOUIMXCA WHTEIJICKTYabHBIX U TBOPUYECKHUX CIOCOOHOCTEH
B TpollecCeé 3HAKOMCTBA C BBIIAIOIIMMUCA OTKPBITHSIMH M COBPEMEHHBIMHU
UCCIIEJOBAHUAMU B OHOJIOTHH, pPEIIaeMbIMH €10 MpoOJIeMaMH, METOAOJIOTHeH
OMOJIOrMYECKOro UCCIIEI0BaHN, MIPOBEICHUS AKCIEPUMEHTATbHBIX
UCCIIEIOBAHUM, pelIeHUs] OMOJIOTUYECKUX 3a/1a4, MOJIEIHPOBAHUS OMOJIOTUYECKUX
00BEKTOB U TIPOIIECCOB;
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BOCIIUTaHUE Y OOYYArONIMXCS IIEHHOCTHOTO OTHOIICHUS K KUBOW MPHUPOJIE B
IIEJIOM M K OTJENbHBIM €€ 00BeKTaM U SIBJICHUSIM; (OPMUPOBAHUE HKOJIOTHIECKOM,
TeHETUYECKOM TPaMOTHOCTH, OOIIeH KyJIbTypbl TOBEJCHUS B MNPHUPOJE;
WHTETpallii €CTeCTBEHHO-HAYyYHBIX 3HAHUM;

npuoOpeTeHre  OO0y4yalolmMMUCS ~ KOMIETEHTHOCTH B pallMOHAIHHOM
IPUPOAOIIONIH30BaHUN (COONIOJICHUE TPaBWII TOBEJACHUS B TPHUPOAE, OXPaHBI
BUJIOB, dKOCHCTEM, OMOCGhephl), COXpaHEHUU COOCTBEHHOTO 3J0POBBS U 370POBBS
OKpYXXaromux Jrojaed  (cobmrogeHuss Mep nOporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0E30MaCHOCTH KU3HEAEATENbHOCTH B YPE3BBIYAWHBIX CUTYyAIHUIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUM U YMEHUHN B TOBCEAHEBHOMN KU3HU;

CO3/IaHM€  YyCIOBHMA  JUIsI  OCO3HAHHOTO  BbhIOOpa  OOydaromUMUCS
VHIUBUAYaTbHON oOpa3zoBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
noclieymneMy MnpodecCuoOHaIbHOMY CaMOOIPECIICHUI0, B COOTBETCTBUU C
WHIVNBUAYATbHBIMU HHTEPECAMH U IMTOTPEOHOCTSIMH PETHOHA.

MECTO YYEGHOI'O TIPEIMETA B YYEBHOM IIVIAHE

OO011ee Yncao 4yacoB, OTBEICHHBIX HAa U3y4Y€HHE OMOJIOTMU Ha YIiayOJIeHHOM
ypOBHE CpeaHero oomero oopa3oBanus, coctabiser 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Hezento), B 11 kmacce — 102 yaca (3 yaca B HEZem0).

Ot6op opraHu3anMOHHBIX (OPM, METOJIOB U CPEIACTB OOydeHUs OWOIOTHHU
OCYILECTBISIETCS ¢ y4ETOM CIEeUU(PUKH €ro coaep kaHus M HampaBICHHOCTH Ha
OpOAOKEHNE OWOJIOTUYECKOro  00pa3oBaHUSl B OpPraHM3AlUSIX CPETHEro
po(heCCUOHATFHOTO U BBICIIETO 00pa30BaHUsI.

O0s13aTeNbHBIM YCIOBHEM MPH O0yUYE€HUU OMOJIOTHH Ha YriyOJIEHHOM YpOBHE
SBJISICTCSI TIPOBENIEHNE JA0OPATOPHBIX M TMPAKTHYECKUX padoT. Taxxke yuyactue
00y4JaronmMxcss B BBIMOJTHEHUU MPOSKTHBIX M Y4eOHO-MCCIEA0BATENbCKUX PadoT,
TEMaTUKa KOTOPBIX  OMNpEJENSIeTCs] YYUTEJIeM Ha OCHOBE  HMEIOIIUXCS
MaTePHATbHO-TEXHUUECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBU.
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COJEPKAHUE OBYUYEHUA
10 KUIACC

CopnepxaHue TmporpaMMbl, BBIICIIEHHOE KYPCU8OM, HE BXOJIUT B MPOBEPKY
rocyaapcTBeHHou utoroBoit arrectaruu (I'MA).

Tema 1. buoJsiorusi kKak HayKa

CoBpemeHHas 6MoJIoTHsI — KOMIUIEKCHasi Hayka. KpaTkas ucTopusi pa3BUTHs
Ouonoruu.  buonormyeckue HayKd M HM3ydaeMble  UMH  TPOOJIEMBI.
OyHAaMEHTaIbHbIE, NPUKIAJHbIE K IOHWCKOBBIE HAy4YHbIE HCCIEHOBAaHUS B
OuoJIoruu.

3HaueHue OMOJOruU B (POPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYUYHOM
kapTuHbl mupa. Ilpodeccun, cBszaHHble ¢ Ouoioruei. 3HaueHUe OUOJIOTUM B
NPAKTUYECKON JIEATEIIbHOCTH YEJOBEKAa: MEAUIMHE, CEIbCKOM XO3SHCTBE,
MPOMBIIJIEHHOCTH, OXPAaHE PUPOIBI.

JdeMoHcTpanuu

[Toptpetsl: Apucrtotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsuH,
V. I'apgeit, I'. Mengens, B. 1. Bepnanckuii, U. I1. Ilasnos, Y. 1. Meunukos, H.
. Baunos, H. B. Tumodees-Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /I. K. benses.

Tabnupel 1 cxembl: «CBsi3b OMOJIOTMU C JIPYTUMH HaykaMuy», «Cuctema
OMOJIOTUYECKHUX HAYK.

Tema 2. 7KuBble cUCTEeMbI U UX U3YYeHHE

JKuBpie cuCTEMBl Kak MOpeaMeT u3ydeHus Ouosioruu. CBOMCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JAUCKPETHOCTh W IEJIOCTHOCTb,
CIO0XHOCTh W YIOPSAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CaMOOPTaHHU3aIM,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd KUBBIX CHUCTEM: MOJEKYJISIPHBIM, KIETOYHBIM,
TKAHEBLIH, OpraHU3MEHHBIN, MOMYJISLIMOHHO-BUI0BOM, 9KOCHUCTEMHBIN
(Omoreonienotnueckuii), Ouocdepusid. Ilpomeccsl, mpoucxopsmye B KUBBIX
cucremax. OCHOBHbIE NpU3HAKU KUBOro. JKu3Hb Kak (opMa cCylniecTBOBaHUS
Marepuu. Hayku, n3ydaromine >KMBble CUCTEMBI HA PA3HBIX YPOBHSIX OPTraHU3AIUU.

N3yuenue xuBbIx cucteM. MeToasl Omonornueckor Hayku. HaGmronenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMATU3AIMsA, MeTaaHanu3. llonsaTre 0 3aBUCUMON U
HE3aBUCUMOW TniepeMeHHOU. IInaHupoBanme »skcnepumenta. [locranoBka u
npoBepka rumnote3. HyneBas rumotesa. [loHsiTie BBIOOPKH M €€ JTOCTOBEPHOCTH.
Pa3bpoc B Ouonormueckux naHHbIX. OIEHKA JOCTOBEPHOCTH MMOJYYEHHBIX
pe3ynbTaToB. [IpruMHBI UCKaXeHUsT pe3yJbTaTOB »JKcrepumeHTta. [lonsTue
CTaTUCTUYECKOTO TECTA.

JdemMoHcTpanuu
[IOKYMEHT MOAMWUCAH 3MIEKTPOHHOM MOANMUCHIO
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Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKH >KH3HW», «buomornueckue
cucteMmbl», «CBOHCTBAa KUBOM MAaTepumn», «YPOBHU OpraHU3alld >KUBOUN
npuposib», «CTpoeHue KUBOTHOM KIETKM», «TKaHU KUBOTHBIX», «CHUCTEMBI
OpraHOB YEJIOBEYECKOro opraHusma», «buoreonenos», «buocdepa», «Metoabl
VU3YUYCHUS )KUBOU ITPUPOIBI».

O6opynoBanue:  jabopaTopHoe  OOOpyJOBaHHME Uil  MPOBEICHMUS
HAOJII0ICHUI, U3MEPEHUI, IKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IMYHBIX METOJIOB IIPH
U3YYEHUHU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTku

Knerka — cTpykrypHO-QpyHKIIMOHaNbHAs eAuHUIA KuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. I'yka, A. JleBenryka. Knetounas teopus (T. I1IBanH,
M. Hneiinen, P. BupxoB). OCHOBHBIE MOJOXKEHUS COBPEMEHHOM KJIECTOUYHOU
TEOPUH.

Metoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHUS,
xpoMmatorpadus, 3eKTpodope3, METOJ MEYEHBIX aToMOB, audQepeHIHraibHOoe
HEHTPU(PYTUpPOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢huxcuposannvix
K1emoK. DAEKTpOHHasT MUKpockonusi. Kongoxanvhas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyuenue Kiemox.

JdemMoHcTpanuu

[Toptpersr: P. I'yk, A. Jleenryk, T. llIBann, M. Illneiinen, P. Bupxos, K. M.
bap.

Tabnuipl u cxembl: «CBETOBOM MHUKPOCKOM», «DJIEKTPOHHBIM MUKPOCKOI,
«Hcropus pa3BUTHS METOAO0B MUKPOCKOITUI.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpPENapaThl pPacTUTENbHBIX,
KUBOTHBIX U OAKTEpPUATIBLHBIX KIETOK.

IIpakTnueckas padora «M3yyeHue METONOB KJIETOYHOM OHOJIOTHH
(xpomarorpadus, snextpodopes, muddepeHnraT HOe MEHTPUGYTHPOBAHUE,
[TLIP)».

Tema 4. XumMuueckasi OpraHu3anus KJIeTKU

XUMUYECKAN COCTaB KIETKHM. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma u €€ ponp Kak pacTBOpPUTENs, PEAreHTa, y4acTHE B CTPYKTYPUPOBAHUH
KJIETKH, TEIUIOPETYJSIIui. MuHepanbHbIe BEIIECTBA KJIETKH, MX OWOJIOTHYECKas
poib. Posib KaTHOHOB M aHMOHOB B KJIETKE.

Oprannueckue BeliecTBa KJIETKA. buonornueckue mnoauMmepsl. benkwu.
AMUHOKHUCTIOTHBINA cocTaB 0enkoB. CTpyKTyphl OeTKoBON MoOseKyibl. [lepBuunast
CTpyKTypa Oeika, MeNnTuaHas CBA3b. BTopuuHas, TpeTU4Has, YETBEPTUUHAS
ctpyktypbl. Jlenarypamms. CpoiictBa ©OenkoB. Kriaccudukamms — Oenkos.
buonornueckue Qpynkumu 6enkoB. /Ipuonsi.
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VYraesoasl. MoHOCaxapu/pl, IMCaXapUibl, OJIMTOCAXapPUIbl U TIOJIUCAXAPUIBI.
OO0muii TUTaH  CTpoeHHUS W (PUBUKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonoruyeckue GyHKIIMM YTIIEBOJIOB.

Jlunuael. ['uapodunsHO-rUAPOdOOHBIE cBOMCTBA. Knaccudukarus munuaos.
Tpurmuuepunsl, Qocomunuasl, BOCKH, CTEpouabl. buonmornyeckue QyHKIMH
aunuaoB. OOmIye cBOMCTBAa OMOJOTHYECKUX MEMOpPaH — TeKy4eCTh, CIOCOOHOCTH K
CaMO3aMbIKaHHIO, TTOIYITPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. CrpoeHue HYKJIEMHOBBIX KHCIIOT.
Hyxneorunel. Ilpunuun kommiementapHoct. IIpaBuno Yapradda. Crpyxrypa
JIHK — nBoitnas cniupasib. MectoHnaxoxaenue u ouonornueckue pynknuu JTHK.
Buaesl PHK. ®yukuun PHK B knetke.

Crpoenue monekynsl AT®. Makposprudeckue cBa3u B moisiekyie ATO.
buonornyeckue ¢pynkuuu AT®. BoccTaHOBIIEHHbIE IEPEHOCUUKH, UX (DYHKIIMH B
Kietke. Jpyeue nykneozuompugpocpamer (HT®D). CexpenupoBanue JIHK.
Memoovl cenomuxu, mpancKpunmoMuKu, npomeoMuKHu.

CrpyktypHas Ouosorusi: OMOXUMHUUYECKHE U OMopU3UYECKUEe UCCIEOBAHUS
cocTaBa UM TMPOCTPAHCTBEHHOW CTPYKTYphl OuOMoOseKkyl. Mooeruposarue
cmpyKkmypul U QYHKyuil OUOMONEKYT U uUx Komniekcos. Komnvromepnulti ousatin u
Opeanuyeckull cCunme3s OUOMONEKY U UX HeNPUPOOHBIX AHANO208.

JdemMoHcTpanuu

[Toptpetsr: JI. [Tonunr, dx. Yorcon, ®@. Kpuk, M. Yunkuunc, P. @pankius,
@. Conrep, C. [Ipy3unep.

Juarpammelr:  «PacnpeneneHne XUMHUYECKUMX JJIEMEHTOB B HEXKUBOU
npupojie», «PacnpeneneHre XUMUUECKUX JIEMEHTOB B )KUBOU MPUPOJIEH.

Tabmunel u cxemsl: «llepronuueckass TabnuIa XUMUYECKUX JJIEMEHTOBY,
«CtpoeHne MoJIeKysbl BOIbD», «BemecrBa B coctaBe opranu3moBy», «CTpoeHue
MOJIEKYJIbl Oenka», «CTpyKTypbl OEIKOBOW MOJEKylbD», «CTpOo€HHE MOJEKYNl
yriaeBosioB», «CTpoeHue MOJEKyl JunuaoBy, «HyKIeMHOBBIE KUCIOTHIY,
«Ctpoenne Monekysibl ATO».

ObopynoBaHue: XUMHUYECKas OCyJa U 000pyJ0BaHHUE.

JlabopaTtopnas padora «O0HapyxeHHEe OCITKOB C TOMOIIBI0 KAYECTBEHHBIX
peaKIuiny.

JlabopaTtopnass  paGora  «MccrmemoBaHWe — HYKJIEUHOBBIX — KHUCIOT,
BBIJICJICHHBIX U3 KJIETOK PA3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenue n GQyHKIUM KJIETKH

Tunbl KIETOK: JyKapuoTHuYecKas U mpokapuotuyeckas. CTpyKTypHO-
(byHKITMOHAIbHBIE 00Pa30BaHUSI KIICTKH.
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CrpoeHure MpoKapuoOTHUECKOM KiIeTKH. KieTouHas cTeHKa OaKTepHuil M apXei.
OcoOeHHOCTH CTpPOCHHsI TEeTepOTpPOHON U aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MecTO 1 poJIb MPOKapHOT B OMOIIEHO3aX.

Crpoenue u byHKIIMOHUPOBAHHE DYKaApUOTUUECKOU KJIETKH.
[lnazmatnueckass wmemOpana (riazmanemma).  CTpykTypa —IUIa3MaTHYECKON
MeMOpaHbl. TpaHCIIOPT BEHIECTB yYepe3 MIIa3MaTHYECKYyI0 MEMOpaHy: MacCUBHBIH
(muddy3us, obneruénHas aud@ys3us), aKTUBHBIA (NMEPBUYHBIA W BTOPUYHBIM
akTUBHBIK TpaHcriopT). Ilomynmponunaemocts MemOpanbl. PabGorta Harpuii-
KaJIMeBOr0 Hacoca. DHAOLUTO3: MUHOIUTO3, (haronuto3. DK3ouuTo3. Kierounas
creHka. CTpykTypa v QyHKIHMH KIETOYHON CTEHKU paCTeHU, TpuOOB.

Huromnnazma. [{utozons. Lurockener. JIBuxenue nuuroruiazmbel. OpraHOUIbI
kiaeTku. OmHoMeMOpaHHBIE OpPraHOWIBl KIETKU: JHJAOIUIa3MaTH4YecKas CeTh
(OIIC), anmapat I'oibKH, JTU30COMBI, UX CTpoeHHWE M (YHKIHUH. B3amMoOCBs3b
OJIHOMEMOpPAHHBIX OPraHouJoB KieTkh. CTpoeHHe TpaHyISIPHOrO PETUKYJIyMa.
Mexanusm nanpasnenus 6eaxos ¢ IIIC. CuHTe3 pacTBOPpUMBIX OeikoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [Imankuil  (arpaHysisipHbI)  SHAOIIA3MATUYECKHM
petukynyM. CekpetopHas QyHkius anmnapata ['onbmxu. Moougurkayus b6enxkos 6
annapame ['onvoocu. Copmupoexa 6enkos 6 annapame Ionvoocu. TpaHcnopT
BEILIECTB B KJIeTKe. Bakyonu pactutenbHbIiX Ki1eToK. Knertounsiit cok. Typrop.

[TomyaBTOHOMHBIE ~ OpraHOWIBI  KICTKH:  MHUTOXOHIPHH,  IUTACTHIBI.
Ipoucxooxcoenue mumoxonoputi u niacmuo. Cumouoeenes (K.C. Mepeorcrkosckuii,
JI. Mapeynuc). Ctpoenne U (yHKIIMM MUTOXOHIpuM u mnactull. llepBuunsle,
BTOPUYHBIE W  CJOXHBIE  TUIACTUIABI  (DOTOCHHTE3UPYIOIMIMX  DYKAPHOT.
XJI0pOmiIacThl, XpOMOIUIACTHI, JIEMKOTUIACTHI BBICIIMX PACTEHHUM.

HememOpannbie opranouabl kiaetku CTtpoeHue M (PyHKIIMM HEMEMOpPaHHBIX
OpraHOM]IOB KJIETKH. Pubocomsl. IIpomesrxcymounvle Quramenmo.
MuxkpodunameHTsl. AKkmuHosvie Mukpoguiamenmol. MBbIIEUHbIE — KIETKH.
AxmuHosbie KoMnoneHmul HemvliueyHvlx Kiemok. MukporpyOouku. Kietounsrii
nentp. CTpoeHWe © JABWKCHHE KIYTUKOB UM PECHUYCK. MUKpPOTPYOOUKH
nuToruiazmel. Llentpuons. benku, accoyuupoganmvie ¢ Mukpoguiamenmamu u
muxpompyoouxamu. Momopnoie benxu.

Anpo. Obonouka sapa, XpOMaTH, KapUOILIa3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuu. SAnepHbiii  O0enkoBbIi MaTpukc. IIpocTpaHCTBEHHOE pPaCHONIOKECHHE
XpoMocoM B HHTepha3HOM siApe. JIdyxpomamuu u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBI. Jlunamukxa si0epHol 060a0uKu 6 mumose. AHoephbiii
mpaucnopm.

Krnerounsie BrimtoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK DYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).
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[Toptpetsl: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuubr u cxembl: «CTpoeHHE DYKapUOTHUECKOW KIeTKn», «CTpoeHwue
KUBOTHOM  KJIEeTKW», «CTpoeHHe  pacTUTENbHOM  KiIeTkn», «CrTpoeHue
MUTOXOHIpUNY, «A1po», «CTpoeHrne NpoKapuOTHUYECKON KIIETKI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpENnapaThl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MHUKpOIIpEnapaThl OaKTepruaIbHbIX KIETOK.

JlabopaTtopnass pabora «M3ydeHne CTpOEHHS KIETOK Pa3JIMYHbBIX
OpTraHU3MOB.

IIpakTnueckas padora «l3ydeHue CBOUCTB KJIETOUYHON MeMOpaHbD.

JlabopaTopnasi pabdora «VcciaegoBanue IMasmoiiu3a W JACTUIA3MOJIM3A B
PACTUTENBHBIX KIIETKAX).

IIpakTnueckass paGora  «M3ydeHwe  JBWXKEHUS  IUTOIUIA3Mbl B
PaCTUTENbHBIX KIIETKaX.

Tema 6. O0OMeH BelecTB M MPeBPallleHUE JHEPTUU B KJIETKE

AcCUMUISIINS U JTUCCUMUIIISIITUS — JIB€ CTOPOHBI MeTabon3Ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(MHBIN U rerepoTpodHbI. YuacTue Kuciopoaa B OOMEHHBIX
npoleccax. JHepreTudeckoe obOecrnieueHue KieTku: npespamienue ATD B
oOMeHHBIX Tporeccax. DepMEeHTAaTHUBHBIA XapakTep peakiuil KJIECTOYHOIO
Metabonmn3ma. DepMeHTHl, WX CTPOCHHE, CBOICTBA W MEXaHWU3M JICHCTBUS.
Kodepmentrl. Otnuuns GpepMeHTOB OT HEOPraHMYECKUX KaTain3atopoB. benku-
AKTUBATOPbl M OEIKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEpMEHTATUBHBIX
peakiuii OT pa3IM4HbIX (DAKTOPOB.

[lepBuuHBIi CHUHTE3 OPraHUYECKHX BEHIECTB B KiIeTKe. DOTOCHHTES.
AHOKcuceHHbIl U OKcueeHHblli pomocunme3 y oOaxkmepuii. Ceemocodouparoujue
nUCMeHMbl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOPOIUIACTOB B MPOLECCE
¢dorocunreza. CBeroBas u TeMHOBas a3pl. Pomoodvixanue, Cz-, Cs- u CAM-munuvt
@pomocunmesa. IlpoaykTuBHOCTh (hoTOCHMHTE3a. BrusHue pazmuvHbIX (HaKTOpPOB
Ha CKOpOoCTh (poTocuHTe3a. 3HaueHHe (POTOCHHTE3A.

XEMOCHHTE3. Pa3noobOpasue OpPraHU3MOB-XEMOCUHTETHKOB:
HUTPUPUITUPYIOIHUE OaKTEPUH, KEIE300aKTEepPHH, CepoOaKTepru, BOJOPOIHBIC
OakTepun. 3HAYCHUE XEMOCHHTE3A.

Ana’poOHBIe OpraHu3Mbl. Buasl Opoxenus. [IpoaykTel OpoKeHUS U WX
UCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH M BO30YAUTEIN O0JIC3HEH.

AdpoOHBIE OpTraHU3MBI. Oranbl HSHEPTreTUYECKOTO oOMeHa.
[ToaroroButenbHbIN 3TaMn. [ TMKOIN3 — OECKUCIOPOIHOE PACIICTUICHUE TITFOKO3BI.

buonornueckoe OKuCIEHHE, WM KIETOYHOE JbIXaHUE. POIbp MUTOXOHIpUN B
nporeccax onosorndeckoro okucieHus. [{uknuyeckue peakuuu. OKHCIUTEIHLHOE
dbochopunupoBanue. Ouepeusi memoOpannozo epaduenma npomoros. Cunmes
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AT®: paboma npomounnoi ATD-cumnmaszwvl. IlpeumyiecTBa a’spoOHOTO MYTH
oOMeHa BelecTB nepes aHadpoOHbIM. D(PHEeKTUBHOCTh SHEPTETUUECKOT0 OOMEHa.

JdeMoHcTpanuu

IMoptpersr: k. Ilpuctnu, K. A. Tumupsaszes, C. H. Bunorpanackuii, B. A.
Ourenbrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabnuub! u cxeMbl: «DOTOCUHTE3Y, « IHEPreTHUECKU 00Men», «brocunTes
oenka», «CtpoeHue pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, O0OpYAOBaHHE Ui MPUTOTOBICHHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGopaTropnass padora «l3ydyeHue  KaTaIUTUUECKOW  aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMHJIa3bl UM KaTajaasbl)».

JlabopaTopnasi pabora «/3yyeHue ¢GEepMEHTATUBHOIO pacCUICIIICHUS
MEPOKCHUJIa BOJIOPOJIa B PACTUTEIIBHBIX U )KUBOTHBIX KIIETKAX).

JlabopaTtopnasi pabora «CpaBHeHue mpolieccoB  (GOTOCHHTE3a W
XEMOCHHTE3a.

JlabopaTopHnasi padora «CpaBHeHHE MPOIECCOB OPOKEHUS U JTBIXAHUS».

Tema 7. HacaeacrBennass uHgopmManus U peaju3anus eé B KJIeTKe

Peakuuu matpuuHoro cuHTe3a. [IpUHIMI KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpUYHOTO cuHTe3a. Peannsanus HacieacTBeHHOW MH(opmanuu. ['eHeTnyeckuii
KOJ, ero cBoucrtBa. TpaHckpunuusa — wmaTpuuHbelii cuHTe3 PHK. IlpuHummnsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTHUIAPAICIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemke. Hexooupyrowue PHK.

Tpancisuus u e€ stansl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnoBus Ouocunre3a Oenka. KogupoBanue amuHokuciaor. Pons pubocom B
OonocuHTe3e Oenka.

Coepemennvie npeocmasnenusi o cmpoeruu 2enog. OpraHuzanus reHoma y
NPOKAPUOT W 3YKApHOT. Perynsiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. ['mmoresa
onepona (®. Kako0, XK. Mano). MozexynsapHvie mexaHuzmovl IKCNpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomsi cenos. Perynsius 0OMEHHBIX
IIPOLECCOB B KieTKe. KneTounslii romeocTas.

Bupycer — Hekerounsie (GOpMBI )KU3HUA U 00IUTaTHBIC Tapa3uthl. CTpoeHue
IPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. KusHenHbvlll YUK
JIHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, 6akmepuogpazos.
Obpamuas mpanckpunyus, pesepmasd, uHmezpasa.

Bupycnsie 3a0oneBanust yenoBeka, xkuUBOTHbIX, pactenuid. CIIN], COVID-
19, conmanbable U MEAUITTHCKUE MTPOOITIEMBI.

Buoungpopmamuxa: unmeepayus u aumaruz oonvuux maccueos («bigdatar)
CMPYKMYpHuIX Ouoi02udeckux oanusix. Hanomexnonoeuu 6 buonocuu u meouyume.
IIpoepammupyemvie hynkyuu denxos. Cnocobsbt 00cmasku 1ekapcma.
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JdemMoHcTpanuu

[Toptpetsr: H. K. Kosbrios, /1. 1. IBaHOBCKH.

Tabmuiel u cxembl: «brocuHTe3 Oenkay, «I'eHeTHYeCKuil Koa», «Bupycei»,
«bakrepuodarm.

IIpakTnueckas padora «Co3naHue MOJIETN BUPYCay.

Tema 8. )Ku3HeHHBIN HUKJI KJIETKH

Knerounsii 1uki, ero mnepuoabl W peryisiuua. Wutepdaza u  MuUTO3.
Oco0OeHHOCTH TpolleccoB, MpoTekawlux B uHTepdaze. [loAroTtoBka KIETKH K
neneHuto.  Ilpecunrerndeckuii  (MMOCTMUTOTHYECKHUH),  CHHTETHYECKHMM U
MOCTCUHTETUYECKHM (MMPEMUTOTHUYECKUI) epUo bl UHTEP(A3HI.

Matpuunsiii cunte3 JHK — pennukanus. [Ipunnunsr perukanuu JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA CHUHTE3, AaHTUIIAPAILICIIBHOCTb.
Mexannsm perukanuu JITHK. Xpomocombl. Ctpoenue xpomocoM. Tenomepsl u

TeaoMepa3za. XPOMOCOMHBIM Ha0Op KJIETKM — KapuoTUIl. JIUIJIOWAHBIA W
rariougHbeli  HaboOpsl  XpoMocoMm. ['omosiormunble  xpoMocombl. [lonoBbie
XPOMOCOMBI.

Henenne knetkm — wmuTo3. CTagum MHUTO3a W TPOUCXOASAIIME B HHX

npouecchl. Tunbel Muto3a. KapnokuHe3 u nuToknHe3. buosiormdyeckoe 3HayeHue
MHUTO3A.

Perynauuss mutoTHueckoro nukia kietkd. [Iporpammupyemasi KieTouHas
ruodesnp — arnomnros.

Kinerounoe s1po, XpoMocombl, (DYHKIMOHAJIbHAsI T€HOMHUKA. Mexanuzmbi
npoaugepayuu, oughgepenyuposku, cmapenus u euberu kiemox. «lugposas
Kemkay» — buoungopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIeMKU.

JdemoHcTpanumn

Tabmuubl 1 cxeMmbl: «Ku3HEHHBIM LUK KIETKW», «Mutos», «CtpoeHue
xpomocomy, «Pemmmkanusa JJHK.

ObopynoBaHue: CBETOBOM MUKPOCKOII, MUKpOTpenaparsl: «MHUTO3 B KJIETKax
KOpEILKa JIYKa.

JlabopaTropHas padora «3yuenue XPOMOCOM Ha  TOTOBBIX
MUKPOIpEnapaTaxy.

JlabopaTtopnas padora «HabmroneHre MuTO3a B KJI€TKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. Ctpoenue n GpyHKIUHM OPraHU3MOB

buonornueckoe pa3HooOpasue OpPraHU3MOB. OAHOKIIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH ~ CTPOECHHA U JKU3HENEATEIbHOCTH  OJHOKJIETOYHBIX
opranu3moB. bakTtepumu, apxew, OJHOKJIETOYHbIE TIpUOBI, OJHOKJIETOUHBIC
BOJIOPOCIIH, IpyTrHe NPOTUCTHI. KONIOHNaNbHbBIE OpraHU3MBI.
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B3auMocCBsa3p 4acTei MHOIOKJIETOYHOIO OpraHu3ma. [KaHW, OpraHbl H
cucteMbl opranoB. OpraHusM Kak eIMHoe 1enoe. ['omeocTas.

Txkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHEH: o0Opa3oBaTelbHas,
MOKPOBHAs, MPOBOJAIIASA, OCHOBHAs, MexaHudeckas. OCOOEHHOCTH CTpOEHUS,
GbYyHKIIUH ¥ pacroaoKeHus TKaHel B opraHax pacTeHUH.

TKaHM KUBOTHBIX U YEJIOBEKA. THIbI KUBOTHBIX TKAHEW: JMUTEIHAIIbHAS,
COEeIMHUTENbHASA, MbIlIeuHasi, HepBHas. OCOOEHHOCTH CTpoeHUs, QYHKIUNA WU
pPAacroJIOKEHUS TKAHEN B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratvBHblE M T'€HEpaTUBHbIE OpraHbl pacTteHuil. Opranbl H
CHUCTEMBI OPIraHOB XUBOTHBIX U 4esioBeKa. OyHKIIMU OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranusmoB. Kapkac pacteHuil. CKeleTbl OJHOKJIETOYHBIX WU
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxXHbIi W BHYTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCAMHEHUST KOCTEM.

JIBokeHne  opraHu3moB.  J[BMOKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOUHOE, KTYTUKOBOE, PEeCHUYHOE. [IBM)KEHHE MHOTOKJIETOYHBIX PACTCHUM:
TPONM3MBl M HACTUU. JIBUKEHHME MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblmieuHas cucrema. Pediiekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanne opranu3moB. llorsomenue BOABI, YIJIEKUCIOIO Ta3a U
MUHEPAIbHBIX BEIIECTB pacTeHUsIMU. [IuTanue KUBOTHBIX. BHyTpHUMNOJIIOCTHOE U
BHYTPUKJIETOUHOE MHuIleBapeHue. [IuTtaHne mMO3BOHOYHBIX KUBOTHBIX. OTHENBI
MUIIEBAPUTENIbHOTO TpakTa. [lumeBapurenvHbie kene3bl. llumieBapurTenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3MoB. Jlpixanue pactenuil. Jlpixanue >xuBOTHbIX. [uddy3us
ra3oB 4€pe3 MOBEPXHOCTh KiIeTKH. KoxxHoe npixanue. [[pixarenbHas TOBEPXHOCTD.
KabepHoe u nérounoe apixanue. /[prxaHue mMo3BOHOYHBIX KUBOTHBIX U YEIOBEKA.
DBOJIOLIMOHHOE  YCIIOKHEHUE CTPOCHUS JETKHX TMO3BOHOYHBIX >KUBOTHBIX.
JIpixaTenpHas cucTeMa 4YeloBeka. MeXaHu3M BEHTWIALUMU JETKUX y MTHL U
MJIEKONUTAOUX. Perynsius apixanus. J{pixaTeabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OpPraHM3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTCHUM.
Tpancnopt BemwecTB y KHUBOTHbIX. KpoBeHOCHass cucrema u €€ OpraHsl.
KpoBeHocHasi cucrema TMO3BOHOYHBIX JKMBOTHBIX H u4enoBeka. Cepaie,
KPOBEHOCHBIE COCYJIbI U KpoBb. Kpyrum kpoBooOpamieHus. IBOJIOIUOHHBIE
YCIIO)KHEHUSI CTPOCHHSI KPOBEHOCHOM CHUCTEMBI IMMO3BOHOYHBIX JKUBOTHBIX. PaboTa
CepAla U €€ PEryslusl.

Beigenenue y opranusmoB. Beimenenue y pacteHuid. Breigenenue y
KUBOTHbIX. CokpaTuTenbHble Bakyosud. OpraHbl BblaeneHus. PuiabTpanus,
CeKpelusa U 00paTHOE BCACHIBAHME KaK MEXaHWU3Mbl Pa0OTHI OPTaHOB BBIICTICHUS.
CBs13b MOJIOCTH T€Jla C KPOBEHOCHOM U BBIACIMUTENIBHON cuctemMamu. Beigenenue y
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MO3BOHOYHBIX JKUBOTHBIX U 4enoBeka. [louku. Ctpoenne u (yHKIIMOHUPOBAHUE
Hedpona. OOpa3zoBaHUE MOYH Y YETIOBEKA.

3ammTa y OpraHu3MoB. 3aluTa y OJHOKJIETOYHBIX OpraHu3MoB. CHopsl
OakTepuii M WUCTHI MNPOCTEHIIMUX. 3aluTa Y MHOTOKJIETOYHBIX PACTEHUH.
Kytukyna. CpeacrBa nacCUBHOM M XMMHUYECKOU 3aIUThl. DUTOHITUIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M KX HpPOU3BOJHBIE.
3amura opranu3ma ot Oonesnei. UMmyHHast cuctema denoBeka. KieTouHbll u
I'YMOpaJIbHBIH UMMYHUTET. BpoXI€HHBIH W TPUOOPETEHHBIM crerudUIecKuii
uMMYHHUTET. Teopus kioHanbHO-cenekTuBHOro ummynutera (I1. Dpmux, ©. M.
bepuer, C. Tonerasa). BocasiutenbHble OTBETHI OpraHU3MOB. Poiib BpokAEHHOTO
UMMYHHUTETA B pa3BUTUU CUCTEMHBIX 3a00J1€BaHUN.

PazppaxxumMocte ©  perynsiivsi |y OpraHusmoB. Pazmpaxxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpakumMocTb ©  peryiasiuust y
pacteHuil. PocToBbIE BEHIECTBA U NX 3HAYEHUE.

HepBhHasi cucrema u pediektopHas peryysiius y >XKUBOTHbIX. HepBHas
CUCTEMA U €€ OTHENbl. DBOIIOLMOHHOE YCI0KHEHNE CTPOEHUS HEPBHOM CUCTEMBI
y KUBOTHBIX. OTJEibl TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduiexc u
pediexTopHas ayra. be3ycioBHbIe U YCIOBHBIE pe(IICKCHI.

['ymopasibHast peryidius M SHJIOKPUHHAs CUCTEMa YKUBOTHBIX M YEJIOBEKA.
JKene3pl HHIOKPUHHOM CHUCTEMbI M HMX TOPMOHBI. J[eMCTBHE TOPMOHOB.
B3auMocCBsi3p HEpBHOM M SHIOKPUHHOM cucTeM. [unoTtaiamo-runoguiapHas
cucrema.

JdemMoncTpanuu

[Toptper: U. I1. I1aBnos.

Tabmunpel u cxembl: «OJHOKJIETOYHBIE BOAOPOCIN», «MHOTOKJIETOUYHbIE
Bogopocnn», «bakrepum», «lIpocrenmmey», «Opranbl LBETKOBBIX PACTEHUN,
«CuctemMbl OpraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pactenuit», «KopHeBpie cuctembl», «CTpoeHue ctelsy,
«CtpoeHue NUCTOBON MIACTUHKN», «TKaHM >KUBOTHBIX», «CKEJEeT YelIOBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHOcHass cucrema», «JlpIxarenbHas

CUCTEMA, «HepBHas CHUCTEMA, «Koxay, «MpbleuHas CHUCTEMA,
«BprgenutenbHas cucteMa», «IHAOKpUHHAs cuctemay, «CTpOEHUE MBIIIIbY,
«Ammynurter»,  «KuileuyHomnonoctusie», «CxeMa  NUTaHUS  PACTECHUN»,

«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpO€HHE THUIPHDY,
«Crtpoenue mnaHapum», «BHyTpeHHee cTpoeHue 0XKAeBOro 4epssi», «HepBHas
cuctema poeib», «HepBHas cucrema rymkw», «HepBHas — cuctema
npecMmbikatomuxcs», «HepBHas  cuctema  nruny», «HepBHas — cucrtema
MIIEKOTIMTaroIuX», «HepBHas cucrema uenoBekay, «Pedexcy.
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ObopynoBaHue: CBETOBOM MHKPOCKOI, MUKpPOIpPENapaThl OJHOKJIETOYHBIX
OpraHU3MOB, MUKpPOINPENApPaThl TKAHEH, PAKOBHHBI MOJUIKOCKOB, KOJUIEKIIUU
HACEKOMBIX, UITIOKOKHX, UBBIE AK3EMIUISIPbl KOMHATHBIX pacTeHuM, repbdapuu
pacTeHUN pas3HbBIX OTACJIOB, BIIAXKHBIE Ipenaparbl JKUBOTHBIX, CKEJETBI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX MKUBOTHBIX, CKEJET YeJOBeKa,
o0opy0BaHMEe 11 JEMOHCTPALIUK TOYBEHHOTO U BO3/YIIHOTO MMUTAHUS PACTCHUH,
pacuieruieHus Kpaxmaiia u OeJIKoB Moj AecTBreM (HepMEHTOB, 000PYIOBaHUE IS
JEMOHCTPALMU OIBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKUX, MEXaHU3Ma
IBIXaTEJIbHBIX JBUKEHUH, MOJIENI TOJIOBHOT'O MO3ra Pa3jNYHbIX JKUBOTHBIX.

JlaGopaTopHasi pabora «/3ydueHue TKaHeil paCTCHUIN».

JlaGopaTopHasi pabora «/3ydyeHue TKaHE KUBOTHBIX).

JlabopaTtopnas paGora «/3yueHre OpraHoB IBETKOBOTO PACTEHUSI.

Tema 10. Pa3MHOXkeHHE U pa3BUTHE OPTraHU3MOB

®opMbl pa3MHOXKEHHUSI OPraHU3MOB: Oecrosioe (BKJIIOYas BEreTaTUBHOE) U
nojioBoe. Buasl  Oecroyioro  pa3MHOXKEHHUA:  I[OYKOBAaHUE,  CHOPYJISIUS,
(dparMeHTalus, KIOHUPOBAHUE.

[TonoBoe pasmuoxkeHue. llonoBeie kneTku, win ramersl. Menos. Craguu
Mmero3a. [loBenenue xpomocoMm B Meiioze. KpoccnHrosep. buonornuecknii CMbICI
M€No3a W TOJOBOr0 mpouecca. Melo3 U ero Mecro B KU3HEHHOM LHKIIE
OpraHU3MOB.

[IpenzaponpiieBoe passutue. ['ameTorenes y suBOTHbIX. [10510BEIE JKene3bl.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaTtoreHes u oorenes. CtpoeHue
MOJIOBBIX KIJIETOK.

OmnofoTBOpeHHEe U SMOPUOHAIBHOE pa3BUTHUE JKUBOTHBIX. CrocoObl
OIUIOZOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTenorenes.

NHauBuiyaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HAyKa
0 Pa3BUTHH OPraHU3MOB. Mopghocenez — 00na u3 2nauvix npooiem dIMOPUOIOCUU.
Konyenyus mopghocenoe u mooenu mopgoeenesa. Cramuum sMOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jjarymku). [pobmenume. Tumbr  npoGreHus.
Jlemepmunuposannoe u nedepmunuposeanmnoe Opobnenue. bnacmyna, munoi
onacmyn. OCoOCHHOCTH JIPOOJICHHS MIICKOIMTAONINX. 3apOABIIICBBIC JIUCTKH
(racTpymsiuus). 3aKiaJKa OpraHOB U TKaHEW W3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIMSIHE 4YacTe pa3BUBAIOLIErOCs 3apojpliia (SMOpUOHANbHAS WHAYKLHSA).
3aknajka IUTAaHA CTPOEHMSl JKMBOTHOIO KaK pPeE3yJbTaT HEpapXUUYECKHUX
B3aMMOJICHCTBUI TE€HOB. BimsHue Ha 5SMOpPHOHAIIBHOE pa3BUTHE Pa3TUYHBIX
(aKkTOpPOB OKpY’KaIOIIEH CPEIbI.

Poct u pa3Butue xuBOTHBIX. [locTamOpuoHansHbIl Tiepuon. [Ipsmoe u
HenpsMoe pasButhe. PaszButue ¢ meramopo3oM y O€CHO3BOHOYHBIX U
IIO3BOHOYHBIX >KMBOTHBIX. DBHOJOrm4yeckoe 3HAYEHHE MPSIMOr0 U HENPSAMOIO
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pa3BUTHUSA, UX PACIIPOCTPAHEHUE B IpUpoAe. Tumbsl pocrta KUBOTHBIX. DAKTOPHI
PETYISIUU POCTA )KUBOTHBIX U YyesoBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHS
y JKMBOTHBIX U uenoBeka. [lepnoabl oHTorenesa uenoseka. CTapeHue U CMepTh Kak
OMOJIOTMYECKHE MPOIIECCHI.

Pasmuoxxenne u pasButue pactrenuil. ['ametodutr u crnopodur. Meiio3 B
KU3HEHHOM IHMKJIe pacTeHuil. OOpa3oBaHue cmop B IMpoiecce Meno3a.
l'amerorene3 y pacteHuidl. OIIOAOTBOPEHUE U PA3BUTHE PACTUTENBHBIX
opraHu3MoB. J[BoilHOE OIJI0JIOTBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHHU.

MexaHn3MBbl PETYISLUA OHTOI€HE3a Y PACTEHUM U )KMBOTHBIX.

JdeMoHcTpanuu

[Toptpersr: C. I'. HaBamwun, X. llneman.

Tabnuiel u cxembl: «BererarnBHOoe pa3MHOXKEHHE», «THIBI Oecronoro
pa3sMHOXKEHUD», «Pa3MHOKEHHE XJIAMUAOMOHAIb», «Pa3MHOKEHHE SBIJIEHBI»,
«Pa3MHOXeHUe TUApbD, «Meio3», «XpoMocoMmbly, «l'amerorenesy», «CTpoeHue
SIMIEKJIETKU U criepMaTo3oniay, «OCHOBHBIE CTaauu OHTOreHe3ayn, «lIpsimoe u
HEenpsAMOE pa3BuTue», «Pa3Butme wManckoro xyka», «Pa3Butue capanuny,
«Pa3Butne mnArymkn», «JlBOMHOE OIUIOJOTBOPEHUE Y LBETKOBBIX PACTEHUINY,
«CtpoeHne ceMsH OJHOIOJIbHBIX U JABYJOJBHBIX PACTECHHI», «KU3HEHHBIN UK
MOPCKOM  KamycTbl», <« KU3HEHHBIM UUKI MXa», <«OKW3HEHHBIM  LUKI
ManopOTHUKA, «KU3HEHHBIN LUKIT COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpenaparsl SIMIEKIECTOK U
CIIEpMaTO30U/I0B, MOJIEIb «L MK pa3BUTHS JISATYILIKW.

JlaGoparopHas padora «/3ydeHue CTpOCHHS MOJOBBIX KIETOK HAa FTOTOBBIX
MHUKPOTIPENapaTaxy».

IIpakTnueckas padora «BbIABICHHME NPU3HAKOB CXOJCTBA 3apOABIIIECH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnass padora «CTpoeHHE OpPraHOB PAa3MHOMXEHHUSI BBICIIMX
pacTeHu».

Tema 11. I'eHeTuka — Hayka 0 HacCJeJACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoOB

Hcropust craHOBIEHUS M pa3BUTHS TE€HETUKM Kak Hayku. Paboter I
Menpens, I'. ne @puza, T. Moprana. Posib 0T€4ECTBEHHBIX YYE€HBIX B Pa3BUTHH
renetuku. Padorer H. K. KonemioBa, H. M. BaBunosa, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE€ TEHETUYECKUE MOHITUS U CUMBOJIBL. | 'OMOJIOTUYHBIE XPOMOCOMBI,
aJUIEIIbHBIE TEHbI, aJbTEPHATUBHBIE IPU3HAKU, JOMUHAHTHBIM U PELECCUBHBIN
pU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIbI, TCHOTHUII, (DEHOTHTI.
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OCHOBHBIE ~ METOJbl ~ TE€HETUKHU: TUOPUAOJIOTUYECKUN,  IUTOJIOTHUECKHH,
MOJIEKYJIIPHO-TE€HETUYECKUN.

JdeMoHcTpanuu

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Komxsnos, H. H.
BaswioB, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®@ununuenko, H. B.
Tumodeen-PecoBckuid.

Tabnuibl U cxembl: «MeToIbl TeHETUKI, «CXeMbl CKPEIIUBAHUS.

Jlabopatopnass paGora «Jlpo3oduna kak OOBEKT TI'€HETUYECKUX

HCCIIEJOBAaHUI.
Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmuBanue. IlepBelii 3akoH MenHzaenss — 3aKOH

eAMHO00pa3us ruOpUI0B MepBoro nokoneHus. [Ipasuno nomuuupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH paclIeIUIeHUsT NPU3HAKOB. LlUTonornyeckue OCHOBBI
MOHOTHOPUIHOTO CKpelMBaHus. [ Mmore3a 4yucToThl raMer.

AHanuzupymoniee ckpemuBanue. [IpoMexxyTouHbI XapakTep HAcJIeI0BaHUS.
Pacmiennenue npu3HakoB pU HETIOJIHOM JOMUHUPOBAHUH.

JuruOpuanoe ckpeupanue. TpeTuil 3akoH MeHienst — 3aK0OH HE3aBUCUMOTO
HACJIEJOBaHUsA  IPU3HAKOB. [uTonornyeckue  OCHOBbI  JUTHOPUAHOIO
CKpEILUBaHUS.

CuemnenHoe HacnenoBaHue npusHakoB. Pabotel T. Moprana. CuenieHHoe
HACJIEOBAaHNE T€HOB, HAPYLIEHUE CLEIUICHHUS MEXAY TIeHamMu. XPpOMOCOMHas
TEOPUS HACIEICTBEHHOCTH.

I'eneTnka nmosma. XpoOMOCOMHBIM MEXaHU3M OIPEAENEHUS Toa. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIMI M TE€TEpPOramMeTHbIA IMOJ. ['eHeTnueckas
CTPYKTypa IOJOBBIX XpoMocoM. HacnenoBanue nNpu3HakoB, CHETUIEHHBIX C ITOJIOM.

I'enoTun kak nenoctHas cucrema. [lnenoTponus — MHOKECTBEHHOE JICUCTBUE
reHa. MHOXECTBEHHBIM ajulenn3M. B3anMonencTBhe HeauleNbHbIX T'€HOB.
KommnementapHocts. Onuctas. [lonmumepus.

'eHeTMYECKUIT KOHTPOJIb PAa3BUTHs PACTEHUM, JKUBOTHBIX M YEJIOBEKA, a
TaKXKe (PU3NOJOTUYECKUX MPOLECCOB, MOBEACHUS W KOTHUTUBHBIX (YHKIUH.
['eHeTnyeckue MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO3UH
— MapasuT» U «XO35IMH — MHUKpoOHOM». ['eHeTmdyeckue acmeKTbl KOHTPOJIS U
M3MEHEHUS HAClIEJICTBEHHON MH(POPMAIIMH B MOKOJICHUAX KJIETOK U OPraHU3MOB.

JdemMoHcTpanuu

[Toptpetsr: I'. Mennens, T. Mopras.

Tabmuubl u cxemsl: «[lepBoiii 1 BTOpo#t 3akoHbl Mennens», «Tpetuii 3akoH
Menpens», «AHanusupymoollee ckpemuBaHue», «HemomHoe aOMUHHpOBaHUEY,
«CrenyieHHOEe HacleoBaHWE MPHU3HAKOB y Apo30Quiibl», «l'eHeTuka mosay,
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«Kapuotunn uenoBeka», «Kapuotun gpozoduiby, «Kapuotun nTuimy,
«MHOX€ECTBEHHBIN aJlJICaIu3M», «B3auMoIeiCTBHE T€HOBY.

O6opynoBanue: MoOJAENb I JEMOHCTpAlMd 3aKOHOB  E€IMHOO0Opa3us
rUOpUJIOB TIEPBOTO TIOKOJIGHUS M PACIICIUICHUS TPU3HAKOB, MOJETb JUIs
JEMOHCTpAlMd 3aKOHAa HE3aBUCUMOIO HACJIEAOBAaHUS IPU3HAKOB, MOJCIb IS
JEMOHCTpalMy CUEIUIEHHOTO HACJIEIOBaHMS MPU3HAKOB, CBETOBOM MMKPOCKOIL,
MUKpomnpemnapar: «JIpo3odunay.

IIpakTnueckas padora «lI3ydyeHue pe3ynbTaTOB  MOHOTHOPHUIHOTO
CKpEUIMBaHUA Y Ip030(DUIbD».

IIpakTnueckas  padora  «M3ydeHue  pe3ynbTaToB  JUTHOPUIHOTO
CKpEUIUBaHUA Y Ip030dUIbD».

Tema 13. 3aK0OHOMEPHOCTH H3MEHYUBOCTH

B3aumoneiictBue reHoTMna u cpeAnl npu  (GopmupoBaHuU (PeHOTHMA.
N3meHunBOCTh NpU3HAKOB. KauecTBEHHbIE W KOJWYECTBEHHBbIE NMPU3HAKUA. Buasl
M3MEHUYMBOCTH: HEHACJICICTBCHHAs U HACJIEICTBEHHAS.

MoaudukanmoHHass U3MEHYMBOCTh. Posb  cpensl B hopMuUpOBaHUM
Moau(puKaMoHHOW M3MeHunBocTH. Hopma peakuuu npusHaka. BapuanmoHHBIN
psn u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa Moau(dUKaAIMOHHON
U3MEHYHUBOCTH.

I'eHoTunyeckass ”3MEHUYUBOCTh. CBOMCTBA TEHOTUIMMYECKON N3MEHYMBOCTH.
Buapl reHoTUTIHYECKON N3MEHUMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOunatuBHass M3MEHYMBOCTH. Mei03 M TOJIOBOM TMPOIECC — OCHOBA
KOMOWHATUBHOW M3MEHUYMBOCTU. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JJaHUU
TEHETUYECKOr0 Pa3HO00pa3us B Mpejiesiax OJJHOTO BUIA.

MyTranmonHass HW3MEHYMBOCTh. BHIbl MyTalnuil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHIYUUMPOBAHHBIE MyTalMd. SnepHele u
nuToriazMaTuiueckue mytanuu. ComMaTHYecKue W mojoBble MyTanuu. [IpuduHb
BO3HMKHOBEHUS MyTauuil. MyTareHbl W WX BIMSHHE HAa OpPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TIpollecca. 3aKOH TOMOJIOTHYECKHX PSIJIO0B B
HacneactBeHHo u3meHunBoctyu (H.M. BaBunoB). BuesnepHas M3MeHYHMBOCTH U
HACJICICTBEHHOCTb.

Onueenemuxa u NUSEHOMUKA, POAb SNUSEHEMUYeCKUX @Oakxmopos 8
HACNe008aHUY U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOB Y OP2aAHUZMOS.

JdemMoHcTpanuu

[Toptpertsr: I'. ne ®pus, B. Moranncen, H. 1. Bapunos.

Tabmuet u  cxembl: «Buagsl  u3MeHYMBOCTHY», «MoauduKarmoHHas
U3MEHYHUBOCTBY, «KomOnHaTHBHAs U3MEHYHUBOCTHY, «Meiio3y,
«OnnonmoTBopeHuey, «l 'eHeTnueckre 3a00eBaHus YeaoBeKay, « Buapl MyTarmiiy.
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O6opynoBaHue: XUBbIE U TepOapHbIE AK3EMIUISIPhl KOMHATHBIX PACTCHH,
pucyHku (¢pororpadun) )KUBOTHBIX C PA3TUYHBIMUA BUJIAMU U3MEHYUBOCTH.

JlabopaTopHas pabora «Hccnenoanue 3aKOHOMEPHOCTEU
MOIU(DHUKAITMOHHON HM3MEHYUBOCTH. llocTpoeHue BapHAIlMOHHOTO psga U
BAPUALIMOHHOU KPUBOM.

IIpakTuueckas padora «Mytaruu y Apo3odunsl  (Ha TOTOBBIX
MUKpOTIpEnapaTax)».

Tema 14. I'eneTuka yes10BeKa

Kapuotun wyenoBeka. MexayHapoaHas IporpaMma HMCCIEIOBaHUS T€HOMA
yeyjoBeKka. MeTonpl  HM3y4eHMST TEHETHMKH  4YEJIOBEKa: TE€HEaJlOrnyecKui,
OJIM3HEIOBBIH, IUTOTCHETUYECKHIA, MONYJIAIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-TE€HETUUECKHU. CoBpeMeHHOE OnpeeIeHne TE€HOTHUIIA!
MOJTHOT€HOMHOE CE€KBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[M[[P-ananu3a. HacnenctBenHble 3a00ieBaHKs YesloBeKa. | eHHbIE U XpPOMOCOMHBIE
Oosie3HU 4YenoBeka. boyie3HW ¢ HACIEACTBEHHOM MPeapacioyiOKEHHOCTHIO.
3HaYE€HHE MEAUIMHCKOW T€HETUKUA B MPEAOTBPAIICHUU U JICYEHUH T€HETHYECKHUX
3a0osneBaHUi uyenoBeka. MeanKO-TeHETUYECKOe KOHCYJbTHUpoBaHUE. CTBOJIOBBIE
KJIETKU. [IOHSITHE «T€HETUYECKOro rpy3a». DTHYECKUE ACIEKThl UCCIECIOBAaHUN B
00J1acT peJaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckue ¢GakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YeEOBEKa K
bU3NYECKOMY M XUMUYECKOMY 3arpsi3HEHUIO OKpY»Karolleh cpeapbl. ['eHeTnyeckas
MPEIPACIIONOKECHHOCTD YETOBEKA K MATOJIOTHSIM.

JdemMoncTpanuu

Tabnuupl u cxembl: «Kapuotun uenoBekay, «MeToJlbl U3YyUYEHHUS] TEHETUKU
yesoBekay, «I 'eHeTuuecKue 3a00JIeBaHUs YETIOBEKaY.

IIpakTnuyeckas padora «CocTaBiieHHE U aHAIU3 POJOCIOBHONY.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTukainuss W CeNeKIus. 3apoXKJICHHUE CEJCKUUH U JIOMECTHKAIIUH.
Yuyenne H. W. BaBunmoBa o IleHTpax TpOUCXOXKIEHUS W MHOTOOOpa3Hs
KYJbTYPHBIX pacTeHUW. POnp cenekuuu B CO3JAHUM COPTOB PACTEHHUM M HOPOJ
#uBoTHbIX. CopT, mOpoaa, IITaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HaciaeAacTBeHHOM wm3MeHumBoctH H. WM. BasumoBa, ero 3HaueHue s
CEJICKIIMOHHOU paboTHI.

Meronpl ceneknMoHHON paboThl. VICKyCCTBEHHBIH OTOOp: MAacCOBBIA H
VHJIUBHUAYaTbHBIM. DTarbl KOMOWHAIIMOHHON CCJICKLIUU. HUcnwiTanne
npou3BoauTeNe 1Mo MOTOMCTBY. OTOOp MO TEHOTHUIy C TIOMOIIBIO OIEHKH
¢dbeHoTHma MOTOMCTBA M OTOOP IO TEHOTUITY ¢ moMoIIbio aHanu3a JIHK.

HckycCcTBeHHBIH ~ MyTareHe3 Kak  METOJ ~ CEJICKIIMOHHOW  paboThI.
PagnanroHHbI 1 XUMAYECKUM MyTareHe3 Kak MCTOYHUK MYTalHWi y KYJIbTYPHBIX
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¢opm opranusmoB. lcnonab3oBaHHE T€HOMHOIO pPEIAKTUPOBAHHUS U METOOB
pexoMOuHaHTHBIX JIHK /1t momydeHrs ucxoaHOro MaTepHaia Jiisi CEJICKITUH.

[Tonyuenue MOJIUTUIOU/IOB. BuayrpusugoBas ruOpUIN3aIns.
bnuskopoacTBeHHOe  cKpemiuMBaHMe, WM UHOpuauHr.  HepoacTBeHHOE
CKpelIMBaHue, Win ayTopuauHr. ['erepo3uc u ero mnpuuyuHbl. Mcnonb3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuausanusa. [Ipeomonenue Oecruioaus
MEKBUJOBBIX THOPUIOB. JJOCTHKEHUS CENEKIIMN PACTeHUI U )KUBOTHBIX. «3e1éHas
DesonoOYULY.

CoxpaHeHHE U U3yYEHUE T'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUH U
UX JUKAX  poAMYed AN CO3JaHMs  HOBBIX COPTOB M THOpPHUIOB
CEJIbCKOXO3SIMCTBEHHBIX  KYJIbTYp. H3yuenue, coxpaweHue u ynpaegieHue
2CHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 Yesax YIyuueHUs Cywecmsayioumux u co30aHus Ho8blX NOpoo, JUHUL U KPOCCO8, 8
MOM uucie ¢ HpUMEHEHUeM COBPEMEHHbIX Memo008 HAYYHbIX UCCe008aHUI,
nepeoosulx uoeti U nepcneKmusHbIX MmexHoI02UlL.

JdemMoHncTpanuu

[Toprpersr: H. W. Basunos, U. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykpanenko, b. JI. Acraypos, H. bopinoyr, /1. K. benses.

Tabnuupl u cxembl: «L{leHTpBI NPOUCXOKIECHUS U MHOTO00pa3us KyJbTYypPHBIX
pacTeHHi», «3aKOH TOMOJOTHYECKUX PSAOB B HACJIEACTBEHHOW M3MEHUYMBOCTHY,
«Metogpl cenekuumn», «Otnanéanas rudpuauzanus», «MyrareHesy.

JlabopaTopHasi padora «/3ydeHue COpTOB KyJbTYPHBIX PACTEHHUU U IOPOJ
JIOMAITHUX KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydeHne METOIOB CENEKIIUHA PACTEHUI.

IIpakTnueckas padora «lIpuBnBKa pacTeHUN.

Jkckypeusi «OCHOBHBIE METOJbI U JOCTHMKEHUS CEJIECKUWH PACTCHUH H
KUBOTHBIX (Ha CEJNIEKIIMOHHYIO CTaHLMIO, IIJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIN y4YacCTOK, B TEIUIMYHOE XO3SMCTBO, B JIaDOPAaTOPHUIO
arpOyHHUBEPCUTETA WU HAYYHOT'O LIEHTPA)».

Tema 16. buorexHo/JI0rus U CHHTETHYECKasA OMOJIOTUs

OOBeKThI, HCMONb3yeMble B OHWOTEXHOJOTHH, — KIETOYHbIE U TKAHEBBIC
KYJbTYpHI, MUKPOOPTaHU3MBI, 150.4 XapaKTEpUCTHUKA. TpagunuonHas
OuoTexHosiorusa:  xjeOomeueHue, TMOTydeHHEe KHUCIOMOJOYHBIX MPOIYKTOB,
BUHOAENe. MukpoOuonorndeckuii cuHTe3. OOBEKTHI MHKPOOHMOIOTHYECCKUX
texHonorui. [IponzBoacTBo Geska, aMUHOKUCIIOT U BUTAMUHOB.

Co3iaHne TEXHOJOTMi U MHCTPYMEHTOB IIEJICHANPABICHHOIO U3MEHEHUS U
KOHCTPYUPOBAHUS FEHOMOB C LIEJBIO ITOJYyYEHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
CoJIep>KalIiX HE BCTPEYAIOIIHUecs B MPUPOie OMOCUHTETUYECKUE TTYTH.

[IOKYMEHT NMOAMWCAH 3/IEKTPOHHOM MOAMMCHIO

MYHULUUNAJIbHOE BHOA)XETHOE OBLLIEEOBPA30OBATEJIbHOE 28.09.26 17:21 Ceptudukat 5D48FCBD750DF122B8A049AB412B2101
YYPEXXAEHUE "HOBOMAPbSICOBCKASAl CPEQHAA (MSK)
OBLLEOBPA3OBATEJIbHAS LUKOJIA", LLlaHap TaTbsiHa BnagumuposHa, AvpekTop




Knerounass mnxkenepus. Meroapl KyJbTypbl KIETOK U TKaHEW PAaCTCHUHU H
KUBOTHbIX. KpuoOanku. Comarudeckass TruOpuau3aluss U  COMATUYECKUN
smOpuoreHe3. lcmonp30BaHWE TaIuIOWJOB B CeJIEKUUU pacTeHuil. [lonyuenue
MOHOKIOHANbHLIX anmume. Vcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
aumumen 6 meouyuHe. VICKYCCTBEHHOE OIUIOAOTBOpEHUE. PexoHCTpyKius
AWLEKIETOK U KJIOHUPOBAaHHUE XUBOTHBIX. METOA TPAaHCIUIAHTALMK SJEP KIIETOK.
Texnonocuu 0300po6NeHUs, KYIbMUSUpOBaHus U  MUKPOKIOHATbHO2O
DPA3MHOIICEHUSL CENIbCKOXO3AUCMBEHHBIX KYIbIMYP.

XpoMOCOMHasi M TIe€HHas WH)XEHepHs. VICKyCCTBEHHBIM CHHTE3 I€Ha W
koHcTpyupoBaHue pekomOouHanTHbIX J{HK. Cozoanue mpanczennvix opeanusmos.
JlocTvKeHHsT W NEpPCHEKTUBBl  XPOMOCOMHOW M TE€HHOM  MHXXCHEPHM.
DKOJIOTUYECKHE U ATUYECKUE MTPOOIEMbl TEHHON HH)KEHEPUHU.

Memununckue OuotexHosnoruu. [loctrenomuas uudposas meaununa. [11P-
JUarHocThka. MeTaOoJIOMHBIM aHaiau3, TEeHOLEHTPUYECKHM aHaiau3 IpoTeoMa
YEJIOBEKA I OLICHKH COCTOSIHUS €ro 310pOBbs. [CmoJib30BaHHME CTBOJIOBBIX
kiaeTtok. TaprerHas Tepanus paka. 3D-OumoumkeHepus i pa3pabOTKU
(yHIaMEHTaIbHbIX OCHOB MEAMIIMHCKUX TEXHOJOTHUM, CO3/1aHUsSl KOMIUIEKCHBIX
TKaHEW COYETaHUEM TEXHOJOTMi TPEXMEpPHOro OMONMpHHTHHra U ckaddonaunra
JUISL PELLIEHUS 3a/1a4 [IEPCOHAIN3UPOBAHHON MEULIMHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEIbI0 O0ECleueHus KOMOMHUPOBAHHOU
3amuThl OoT Bo3Oyauteneid OPBU, ycTaHOBiieHHE MOJIEKYISIPHBIX MEXaHU3MOB
¢ynxumonuposanuss PHK-cogepxanmx BUpYCOB, BBI3BIBAIOIIUX OCO0O OMAcHBIE
3a00sieBaHUs YeJIOBEKA U )KUBOTHBIX.

JdemoHcTpanumn

Tabmuupl n cxemsl: «Mcnonb30BaHEe MUKPOOPTAHU3MOB B IPOMBIIIIIEHHOM
IPOU3BOJCTBEY, «KireTrouHas nHxeHepus», «I ' eHHass HHKEeHEPUD.

JlaGopaTopuas padora «/3ydyenne oObeKTOB OMOTEXHOIOTUI.

IIpakTnyeckas padora «llomydyeHrne MOJIOYHOKUCIBIX TPOTYKTOBY.

IKekypeusi «bUOTEXHONOTHA — BaKHEWIIAash MPOU3BOJAUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOCTRO)».

11 KJJACC

Tema 1. 3apoxkaenne m pa3BUTHE 3BOJIOIHOHHBIX MPeICTABICHUHA B
Omosiornm

OpomonmonHas teopuss Y. [apBuna. Ilpennocbliku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4dHas aearenbHocTh Y. JlapBuHa.

JIBr>Kymue cuibl 3BoJioiuy BUAOB 1o Y. JlapBuHy (BbICOKast HHTEHCUBHOCTb
Pa3MHOXEHHUSI OpPraHW3MOB, HACIEJICTBEHHAas W3MEHYMBOCTh, Oopbba 3a
CYIIIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).
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Odopmiienne cuaTeTnueckor teopun sBomoruu (CTD). HeitrpanpHas
teopusi  3Bomonuu. CoOBpeMEHHas HBOJIIOLIMOHHAS  OuoJyiorus. 3Ha4YeHHE
HBOJIIOIIMOHHON TEOpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdeMoHcTpanuu

[Toptpetsl: Apuctotens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kroswe, Y. lapeun, C. C. UerBepukos, . 1. lImansraysen, Ix. Xonaein, . K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBoid mnpupoabl (o K. Jlunuew)y,
«Jlectnuna xuBbIX cymiectB (mo Jlamapky)», «Mexanusm (opmupoBaHus
npucHocoONieHnid y pacTeHuid W KuUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mmapiipyta nyremectBus Y. lapsuna», «Haxoaku Y. dapBuna», «®opmbl 60pbObI
3a cymectBoBaHue», «llopoabl romyoeit», «MHoroodbpasue KyJbTYpHBIX (popm
KanycTbl», «Ilopopl JOMaTHUX KUBOTHBIX», «CxemMa 00pa30BaHMsI HOBBIX BUJIOB
(mo Y. HapBuny)», «CxemMa COOTHOIIEHHUS JBIKYIIMX CHJI HBOJIOLUNY,
«OCHOBHBIE TTOJOKEHUSI CHHTETHYECKON TEOPHUH 3BOJIFOLIUN.

Tema 2. MUKPO03BOIIOLHSA U €€ Pe3yJIbTATHI

[lonmynAnus Kak snemMeHTapHas eAuHuLa 3BOOUAA. COBpEMEHHBIE METObI
OLICHKM TE€HETUYECKOro pa3HOOOpa3usi M CTPYKTyphl mnonyisauuid. M3menenue
reHooHJ1a TOMYJSUMU KaK 3JIEMEHTApHOE SBOJIOLMOHHOE SBJICHUE. 3aKOH
reHeTuueckoro paBHoBecus Jxx. Xapau, B. BaiinOepra.

DneMeHTapHble (aKTOpbl (JABMXKYILHUE CHJIbI) 3BOJIONUU. MyTallMOHHBIN
npouecc. KomOunatnBHas u3MeHYMBOCTH. Jlpelidp reHOB — ciiydaiiHble
HEHAIpaBJICHHbIE UW3MEHEHHS 4YacToT amenedl B nomyiasuusax. O¢dexT
OocHOBarenss. JIpgexm Oymwviriounoco eopaviuwika. CHUdMCEHUe 2eHemu4yecKo2o
pasnoobpazus: npudunsl u cireocmesus. llposenenue s¢pghexma opetigha 2enos @
oonvuwux  u  manvlx  nonyaayusx.  Murpauuu.  M3omAuMs  OOMyJISIIMA:
reorpadudeckas (IpoCcTpaHCTBEHHAs ), OMOJIoTHYeCKast (PEMPOTyKTHBHAS ).

EcrectBennsiii o1OOp — HampaBmsiomuid ¢akrop sBomound. Dopmbl
€CTECTBEHHOIr0  0TOOpa:  JBWXKYIUMHA, CTAaOWIM3UPYIOIIMHA, pa3pbIBarOLIUN
(mu3pyntuBHbIN). [lonoBoit oTtO0p. BO3HHMKHOBEHHE W 3BOMIONMS COLUAIBHOTO
MOBEJICHUS )KUBOTHBIX.

[IpucnocoONeHHOCT,  OpraHU3MOB  KaK  pe3yiabTaT  MHUKPOIBOJIIOLUU.
Bo3nukHoBenne — mpucnocobieHudd y  opraHu3mMoB.  Apomopdo3pl U
uanoanantanuu. [Ipumepsl npucrnocoOaeHut y opraHu3MoB: MOPGOIOTHUECKHE,
¢usnonornyeckue,  OMOXUMHUYECKHE,  MoBeJdeHueckue.  OTHOCUTEIBHOCTD
IPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xkputepum u cTpykTtypa. BumooOpazoBanme Kak pe3yiabTar
MUKpO3BOJtonMK. M3omsamnus — kimoueBod ¢aktop BupooOpazoBanus. Ilytn u

CIIOCOOBI BUJI000pa30BaHUS: ajIonaTpuYecKoe (reorpaduueckoe),
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CUMITATPUYECKOE (?KOJIOTHYECKOE), «MTHOBEHHOE» (monUIIION IU3aIus,
rubpuan3zanus). JJIMTeTsHOCTh BOJIIOIIMOHHBIX MPOIECCOB.

Mexanu3mbl (HOpMHPOBAHUS OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp  sBomtonMoHHON OMoMorMM B pa3pabOTKE HAay4YHBIX METOJIOB
coxpaHeHusi 6Mopa3Ho00pa3usi. MUKPOIBOIIONKS U KOIBOIIOIHUS MMapa3UTOB U UX
x03s51eB. MexaHu3mbl (POPMUPOBAHUSI YCTOMUMBOCTH K aHTUOMOTHUKAM U CHOCOOBI
O0pBLOBI C HEH.

JdeMoHcTpanuu

[Toptpetsl: C. C. YetBepukos, 3. Maliip.

Tabmuubl 1 cxembl: «MyTanmoHHass H3MEHYUBOCTHY, «llomynsimonHas
CTpYKTypa BuAa», «Cxema nposiBjeHus 3akoHa Xapau—BaiinOepray, «Buxyiiue
CWJIBl ABOJIOLUNY, «DKOJIOTHYECKas M30JSLMs MOMYJALMA CEBaHCKOW (openuny,
«l'eorpadmueckas M30JSIIUSA  JIMCTBEHHMIIBI CHOUPCKOW UM JIMCTBEHHUIIBI
naypckoiy, «llomynsiinOHHbIE BOJHBI YUCIEHHOCTU XUIIHUKOB U XKEPTBY», «CxemMa
JEUCTBUSL €CTECTBEHHOTO o0TbOopa», «®DopMbl OOpHOBI 3a CYIIECTBOBAHHEY,
«nayctpuanbHbii MenaHu3M», «JKuBble UCKomaembley, «IIokpoBUTEILCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexaatoiast OKpacka YKUBOTHBIX),
«Duznonornueckue anantauun», «lIpucrnocoOIEHHOCTh OPraHU3MOB M €€
OTHOCHUTENILHOCThY, «Kputepuu Buma», «Buabl-nBoitHuku», «CTpyKkTypa BUia B
npupojsie», «Crnocodsl BUI0OOpa3zoBaHus», «l'eorpaduueckoe BuUI000pa3oBaHUE
TpEX BUJIOB JIAHABIIICH», «IDKOJIOTUYECKOE BHJI000pAa30BaHUE BHUJIOB CHUHHUID),
«ITomunnouasl pacteHuity, «KanyctHo-peneunblii rubpumy.

O6GopynoBaHue: repObapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydelia NTHUI] U
3BEepell C MpUMEpaMHu Pa3IMYHBIX MNPUCIOCOONIEHMM, uydena NTUIl U 3Bepei
pa3HBIX BHJOB, TrepOapuMl pacTeHUd OJM3KUX BHUAOB, OOpa30BaBIIUXCS
Pa3IMYHBIMU CTIOCO0AMHU.

JlaGopaTopnass padora «BrpisiBiIeHHE H3MEHYMBOCTH y 0COOEl OJHOTO
BUJIA».

Jlabopatopnas  pabora  «llpucnocobneHus  OpraHMsmMoB U HX
OTHOCHUTENbHAS LEIECO00Pa3HOCThY.

JlabopaTtopnass pabora «CpaBHeHHE BHJIOB 10 MOP(POIOTUUECKOMY
KPUTEPHUION.

Tema 3. Makpo3Boaouus U €€ pe3yJabTaThl

Mertonsl  u3ydeHHs MakpoldBodonuu. l[laneoHTonmornueckue  METOIbI
uzydeHus: odBotonmu. Ilepexomuapie  QGopMbl W (PUIOTEHETHYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaduueckue metonbl uzydeHus sBomornuu. CpaBHeHHE (IOpHI U
dayHpl MaTEpHKOB W OCTPOBOB. buoreorpaduueckue obnmactu 3emiuu. Bunubi-
SHJIEMUKU U PEJHUKTHI.
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DOMOpPHOJIOTMYECKHUE U CPABHUTEIbHO-MOP(OJOTHUECKUE METOAbl U3YUEHHUS
3BOJIIOLMHU. ['€HeTHMYeCKHMEe MEeXaHU3Mbl 3BOJIIOLMM OHTOTEHE3a M IOSBICHUS
ABOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJIOTUYHBIE  OPraHbI.
PyaumenTtapHele  opraHbl M araBu3Mbl.  MOJEKYJISIPHO-TEHETHUYECKHUE,
OMOXMMHUYECKHE U  MaTeMaTU4YeCKue  METOJAbl  W3YYEHMs]  HBOJIOLHUU.
[I'omonorununbie TeHbl. COBpeMEHHBIE METOAbl MOCTPOCHUS (UIOTEHETUYECKHUX
JEPEBHEB.

XpOMOCOMHBIE MyTallMU U 3BOJIOLMS TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (TpaBuiia) 3BOJOUMH. [Ipunyun cmenvt yHnKyui.
HeobOpatumocTs sBomtonnu. ApanTuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
SBOJIOLIMH.

JdemMoHcTpanuu

[Toptpetsl: K. M. bap, A. O. Kopanesckuii, @. Mromep, 3. [ 'ekkensb.

Tabnuubl U cxembl: «DUIOTeHETUUECKUI Psijl JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromedans»,  «Punnodutey,  «CemMeHHBbIE
nanopoTHUKW», «buoreorpaduyeckue 30HbI 3emnn», «Jlpeiip KOHTUHEHTOBY,
«Penuktel», «HavanpHple cTaguu 3MOPUOHAIBHOTO Pa3BUTUSA IMO3BOHOYHBIX
KUBOTHBIX», «l'OMOJIOTMYHbIE W aHAJOTUYHBIE OpraHel», «PyaumMeHThD,
«ATaBU3MBI», «XPOMOCOMHBIE HA0OpHI 4YEJIOBEKAa M IIUMIIaH3e», «lJIaBHbIE
HaIpaBJICHUS 3BOIOLUNY, «O011I1e 3aKOHOMEPHOCTH 3BOJTIOLIHI.

OGopynoBaHue: KOJJIGKIIUU, TrepOapuu, MYJSKU MCKOMAEMBIX OCTATKOB
OpraHU3MOB, MYJISKM TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJIMMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUH HACEKOMBIX.

Tema 4. IIpoucxoxaenue u pa3BuTHe )KU3HU Ha 3emJie

HayuHble rumore3bl NpPOMCXOXKIEHUS >KU3HU Ha 3emiie. AOUOreHe3 u
naHcnepmus. JloHay4dHble NPEICTAaBIEHUS O 3aPOKICHUU JKU3HU (KPEALMOHU3M).
['Mnore3a NOCTOSHHOTO CaMO3apOKICHUS )KU3HU U €€ onpoBepxkeHue onbitamu .
Penu, JI. Cnannannanu, JI. [Tactepa. [IpoucxoxkaeHue sxu3HN U aCTPOOMOIOTHS.

OcHOBHBIE JTallbl HEOPTaHUYECKOU JBOJIIOLUH. [InanerapHas
(reojoruyeckas) SBOJIONUSA. XHMHYECKass HJBOMIONHS. AOHOTCHHBIM CHHTE3
OopraHnyeckux BemecTB W3 HeopraHuueckux. OmeiTr C. Mumiepa u I'. HOpu.
ObpazoBanue mnonuMepoB u3 MoHomepoB. KoarepBatnas rumoresa A. W.
Omnapuna, TMmoTe3a nepBuaHOro OyipoHa JIk. XomnaeitHa, TeHeTUYeCKasi TUIOTe3a
I'. Ménnepa. Pubosumsr (T. Yekx) m rumoreza «mupa PHK» V. TI'mnbepra.
®dopmupoBaHre MeMOpaH ¥ BOBHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emsin u Meroabl €€ u3ydeHHs. VIckomaemble OpPraHMYECKHE
octaTku. ['eoxponosoruss u e€ wMeronbl. OTHOCUTENbHas M aOCONIOTHAsS
reoxXpoHoorus. I'eoXxpoHosiornueckas mKana: 30Hbl, 3pbl, IEPUOJIbI, SITOXH.
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HauvanbHble sTambel opranudeckoi sBosrouuu. [losBieHne u 3BOJIOLHS
NEPBBIX KJIETOK. DBOMIONMS MeTabonn3Ma. BO3HMKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIEHKN KaK aHaJjor MEPBBIX Ha 3emiie COOOIIECTB.
CrpomartonuTtsl. [IpokaproThl U 3yKapuOTHI.

[Ipoucxoxnenue 3ykapuoT (CUMOHOTreHe3). DBOJIIOIMOHHOE MPOUCXOKICHHUE
BUpYyCOB. IIponcxoXJeHWE MHOTOKIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE ATamnbl ABOJIOLUMU BbICHINX pacTeHUuH. OCHOBHBIE apoMOPGO3bI
pactenui. Bpixon pactenuit Ha cymy. [losiBlieHHE CIIOPOBBIX pACTEHUW W
3aBoeBaHre uMU cymu. CeMmeHHble pacTeHHs. [IpoHCXOXKIEHHE IBETKOBBIX
pacTeHUM.

OcHOBHBIEC 3Tamnbl SBOJIOIUU KUBOTHOTO Mupa. OCHOBHBIE apoMop(]o3bI
KUBOTHBIX. Benjackas dayna. KemOpuiickuii B3pbIB — MOSIBJIEHUE COBPEMEHHBIX
TunoB. [lepBbie XOpHoBbIE )KUBOTHBIE. JKU3HP B BOJIE. DBOJIOIUSA MO3BOHOYHBIX.
[Tpoucxoxnenne ampuouit u pentwinii. [IpoucxoxaeHue MICKONMUTAIOMMNX U
ntuil. [lpunnun kimrodeBoro apomopdoza. OcBoeHue OECIO3BOHOUYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButne xu3HM Ha 3emie IO 3paM M IEPUOJaM: apXeu, MpOoTepo30M,
najaeo3oi, Me3030M, KaifHo30i. OOmias  XapakTepucThkKa Kiumara H
reoJorndeckux mnpoieccoB. [losBIEHHE M pacUBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCJaoBUsI U BIUSIHUE HA Ta30BbIi cOCTaB aTMOC(hEpHI.

MaccoBbie BBIMUpPAHUSI — DKOJIOTHYECKUE KPU3HCHI nponuioro. [IpuunHel u
CIEACTBUS MAacCOBBIX BbIMHUpaHHUU. COBPEMEHHBIM IKOJIOTMYECKUN KPHU3HUC, €T0
ocobenHoctu. [Ipobiiema coxpanenus: OGuopaznoodpasusi Ha 3emIie.

CoBpeMeHHas cucteMa opraHudeckoro mupa. [IpuHuumnel kmaccupukanuu
opranu3MoB. OCHOBHbBIE CUCTEMATUUYECKUE I'PYIIbI OPTaHU3MOB.

JdemoHcTpanumn

[Toptpetsl: ®@. Penu, JI. Cnannanuanu, JI. Ilactep, . . Meunukos, A. U.
Onapun, /Ix. Xongeitn, I'. Mémnep, C. Munnep, I'. FOpu.

Tabnuipe! u cxembl: «Cxema onbita @. Penn», «Cxema omnbita JI. ITacTepa mo
U3YUYEHUIO caMo3apokJeHus xu3Hu», «Cxema ombita C. Mwunepa, I'. FOpuy,
«JTanbl  HEOpPraHWYECKOW  3Bosmouun», «l'eoxpoHoIOrMYecKass  IIKaiay,
«HadanpHbIE 3Tambl OPraHUYECKON 3BOTIONMNY», «CXxemMa 00pa30BaHUS IYKAPUOT
nyTéM cuMmOuoreHeza», «CucremMa KUBOM mpupoab», «CTpoeHHE BHpYyCay,
«Apomopdo3sl  pactenuit»y, «PuHnoduUTHY, «OIHOKIETOYHBIE BOJOPOCIH,
«MHoTroKJIeTOUHbIE  BOJOpoCHm», «Mxwm», «llanmoporHukm», «l'onocemMeHHbIE
pactenusi», «OpraHbl IIBETKOBBIX pacTeHUi», «(Cxema pa3BUTUSA KUBOTHOIO
mupa», «Apomophosbl KUBOTHBIX», «lIpocteitmme», «KumedHonomocTHbIEY,

«IInockue yepBU», «YneHuctonorue, «PBIOBI», «3eMHOBOJIHBICY,
JOKYMEHT MOAMUCAH 3MEKTPOHHOW NOAMMUCHIO
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«IIpecmbikaromuecs», «lltump», «Miekonurtaromme», «Pa3Butue Xu3Hu B
apXeucKou apey, «Pa3BUTHE KU3HU B IPOTEPO3OMCKON 3pe», «Pa3BuTre )KU3HU B
IaJIe030MCKOM 3pe», «Pa3BuTHe )KU3HU B ME3030MCKOMN 3pe», «Pa3BUTHE KU3HU B
KaitHO30MCKOM 3pey», « COBpEMEHHAs! CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHH Ppa3IUYHBIX OTAEIOB, KOJIIEKIIMH
HAaCEKOMBIX, BJIAXHBIE IIpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJIJIEKIIUU
UTJIOKOJKHMX, CKEJIEThl TO3BOHOYHBIX JKMBOTHBIX, 4Yydella NTUL U 3BEpEH,
KOJUIEKLIIMM OKAMEHEJIOCTEH, IOJE3HBIX HCKOMAEMBbIX, MYJSDKM OPraHUYECKHUX
OCTaTKOB OPTaHU3MOB.

Bupryanbnass sgaGopatopHasi padora «MoaenupoBaHUE — ONBITOB
Musnnepa—tOpu 1o u3y4eHno abMOreHHOT0 CUHTE3a OPraHUYeCKUX COCIMHEHUI B
NepBUYHON aTMOchepe».

JlaGoparopnass pabdora «/3yueHue M ONUCAHUE MCKOMAEMbIX OCTATKOB
JOPEBHUX OPTaHU3MOBY.

IIpakTuueckass padora «V3ydueHne OCOOCHHOCTEM CTPOCHHUS PaCTCHUI
Pa3HBIX OT/ACIIOBY.

IIpakTuueckas padora «M3yueHue ocoOEHHOCTENH CTPOEHUSI TTO3BOHOYHBIX
KUBOTHBIX).

Tema S. [Ipoucxoxkaenue 4yejioBeKa — aHTPOINOIeHe3

Paznensl 1 3amaun anTponosiorud. MeToabl aHTPOMOJIOTHH.

CraHOBIICHUE TPEJCTABICHUN O MPOUCXOXKICHUM YEIOBEKa. Penurmnosnsbie
BO33peHUs. COBPEMEHHBIEC HAYUYHBIE TEOPUH.

Cx0/1cTBO YenoBeKa ¢ ) KMBOTHBIMU. CUCTEMATHUUECKOE MOJIOKEHUE YEIIOBEKA.
CBunerenbcTBa  CXOACTBA  YEIOBEKA € JKMBOTHBIMH:  CPaBHUTEIIBHO-
MOP(OJIOTHYECKHE, AMOPHUOJIOTHYECKHE, $bU3M0I0r0-OMOXUMHUYECKHUE,
noBenieHYecKue. OTIUYns YeNOBEKa OT KMBOTHBIX. [IpSIMOX0XKIEHNE U KOMILUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CHCTEMBI.

JIBrmxymue cuiibl ((pakToOpbl) aHTPOIOTEHE3a: OMOJIOTMYECKUE, COIHATbHBIC.
CooTHoIIeHNE OMOJIOTUYECKUX M COMATBHBIX (PAKTOPOB B aHTPOIIOTEHESE.

OcCHOBHBIE CTaJAWHM AHTPOIIOTeHe3a. PaHHME dYenoBeKOoOOpa3HbIe 00E3bSHBI
(TPOKOHCYIIBI) U paHHHUE MOHTH]IBI — OOIIHE MPEAKH YeI0BEKOOOPA3HBIX 00€3bsH U
ToJield. ABCTpaJONUTEKU — ABYHOTHE MpeAKH Jitojeh. UenoBek yMenbli, repBble
W3TOTOBIIEHUS OPYIHUM TpyAa. YenoBeK MPSIMOXOMSIIMNA U MEPBBIA BBIXOJ JIFOJCH
3a mpenensl  Adpuku. YenoBexk reilmensOeprckuii  —  OOmMM  MpeaoK
HEAHJEPTAIBCKOTO YEJIOBEKA U YEJIOBEKa Pa3yMHOro. YenoBeKk HEaHIEepTaIbCKUU
KaK BHJ JIFOJIEM XOJIOJHOTO KjiauMaTa. YenoBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKUW YEJIOBEK, OCBOCHHWE KOHTHMHEHTOB 3a mpenenamu Adpuku.
[TasnieoreneTrka u nNajeoreHOMUKA.
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DBOJIONUST COBPEMEHHOTO 4enoBeKka. EcTecTBeHHBI OTOOp B MOMYJISIUSIX
yesoBeka. MyTalMoHHBIN Tiporiece U moaumMopdusM. I[lomynsiiimoHHbIE BOJHBI,
npeid reHoB, murpaius U «3G@PEKT OCHOBATENS» B MOMYJAIHIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. IloHatue o pace. bosplime pacel: €BpONEOUIHAs
(eBpasmiickasi),  aBcTpajo-HerpoujHasi  (dKBaTOpHaJIbHAs),  MOHTOJOHIHAS
(a3maTcko-amepukaHcKkas). Bpemss u myTu paccelieHHs] 4eloBeKa MO IUIAHETE.
EnuHcTtBO  4yenoBeueckux — pac.  HaydHas  HECOCTOSITENBHOCTH — pacus3Ma.
[IpucnocoOneHHOCTh YeNoBeKa K Pa3HbIM YCIOBUSIM OKpY)KaroUed Ccpeipl.
Bnusaue reorpaduyeckoit cpeapl W Jpeiipa reHoB Ha MOpPQOJIOTHIO U
(U3HOJIOTHIO YETOBEKa.

MexaucuuiuiiHapHbple  MeToAasl B ¢u3uuecko  (OMOJOTrMYEcKOn)
AHTPOMOJIOTMM.  OBOJIOLMOHHAs  AHTPONOJIOTHS M IMAJIEOAHTPOIOJIOTHUS
YEJIOBEYECKUX MOMYJIALUN. broconuanbHble MCCIEAO0BAHUS MPUPOABI YEIOBEKA.
HccnenoBanne KO3BOIOUUNA OMOIOTMUECKOTO U COLMATIBLHOTO B YEJIOBEKE.

JdemMoHncTpanuu

IToprpetsr: Y. {apsun, JI. JIuku, 4. 5. Poruackui, M. M. I'epacumos.

Tabnuubl 1 cxembl: «MeTolIbl aHTPONOJOTUNY», «['0JTOBHOWM MO3T YEIOBEKaY,
«YenoBekooOpa3Hbie 00€3biIHbI», «CKEeNeT 4YelnoBeKa M CKEJNeT LIMMIIaH3e»,
«PyIMMEHTHI ¥ aTaBU3MbDY, «/IBHKyIIME CHIIBI aHTPONIOTEHE3A», « DBOJOLHOHHOE
IPEBO  4YENOBEKA», «ABCTpanonutek», «YemoBek  ymenslid», «Yeosek
NPAMOXOIAIININY, «JleHncoBckui uenosex» «Heanaepranbub»y, « KpomaHbOHIBIY,
«IIpenku yenoBekay, «ITarbl 3BOJTIOLUHN YEIOBEKa», «Packl 4elIoBeKay.

O6opynoBaHue: MyJSDKM — OKaMEHEJIOCTEeH, MpEeIMETOB  MaTepUalbHON
KyJIbTYphl TPEIKOB 4elioBeKa, penpoAykuuu (¢dortorpaduu) KapTUH C
MUDOTOTHUECKUMH U OUOJIEHCKUMHU CIOKETaMU TMPOUCXOXKJICHUSI 4EJIOBEKa,
¢doTtorpadun HaXOAOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEeKa, MOJIENb
yepena 4YejJoBEeKa M 4Yepena MIMMIIAH3€, MOJEIb KHUCTH YEJIOBEKA W KHUCTH
IIMMIIaH3€, MOJEIIA TOPCa IPEAKOB YEI0OBEKa.

JlabopaTopnass padora «l/3yueHue OCOOEHHOCTEH CTPOCHMSI CKeleTa
YeJIOBEKA, CBSA3aHHBIX C MPSIMOXOKICHUEM.

IIpakTnyeckas padora «/3ydyeHne 3K0JI0rnYeCKUX aganTalHil 4eJI0BEKay.

Tema 6. Jkosorusi — Hayka O B3aMMOOTHOLICHHMSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM C OKPY Kalolie cpeaou

3apoxxaeHne u paszButue 3koioruu B Tpyaax A. I'ymbonsara, K. @. Pynbe,
H. A. CeseproBa, O. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3amauu
sKooruu. CBs3b SKOJIOTUU C IPYTUMH HayKaMH.
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Metoasl skonoruu. Ilonesble HaOMOACHUSA. DKCIEPUMEHTHI B HKOJIOTHU:
OpUpoJiHble U JabopartopHble. MojenupoBaHHe B 3KOJOTUU. MOHHUTOPHHT
OKPYXAaIOIEH Cpeibl: JIOKAIbHBINA, PETUOHATBHBIN U II100aTbHBIN.

3HayeHuEe OKOJIOTMYECKHX 3HAHUM I 4YeJIOBEKa. DKOJOTHYECKOE
MHPOBO33PEHUE KaK OCHOBA CBS3EH 4elioBeuecTBa C npuponoul. dopMupoBaHue
AKOJIOTHYECKOM KyJIbTYpPbI U SKOJIOTHUECKON I'PAMOTHOCTH HACEIICHUS.

JdeMoHcTpanuu

[Toptpetsr: A. I'ym6oasar, K. @. Pynse, H. A. Cesepros, 3. ['ekkensb, A.
Tencnu, B. H. Cykaués.

Tabmuubr 1 cxembl: «Pazgensr sxonorun», «Meroabl 3konoruny, «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEIBD).

JlaGopaTopHas padora «3yuenue METOJIOB AKOJIOTUYECKUX
HCCJICIOBAHUI.

Tema 7. Opranu3msl 4 cpeaa OOUTAHUSA

DKkoJjioruyeckue (PaKkTopbl U 3aKOHOMEPHOCTH uX aencTBus. Kiaccudukanus
IKOJIOTHYECKUX (PaKkTOpoB: abuoTHueckrue, OMOTUUECKUE, aHTpOIoreHHble. O0mme
3aKOHOMEPHOCTH JAEMCTBUS 3KoJoruyeckux ¢akropos. IIpaBuino munumyma (K.
Mmnpenrens, 0. JInOux). TonepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue ¢akrtopsl. CBeT Kak 3kosoruueckuil ¢akrop. JleiicTBue
Pa3HBIX YYaCTKOB COJIHEYHOI'O CHEKTpa Ha OPraHU3Mbl. DKOJOTMYECKUE TPYMIIbI
pPaCTeHMI M JKMBOTHBIX II0 OTHOLICHHMIO K cBeTy. CHrHajmpHas pojb CBETA.
DoTonepuoanus3m.

Temneparypa kak skosiormueckuil ¢akrtop. JleiictBue Temmneparypsl Ha
opranus3Mbl. [IoMKWIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTAHU3MBI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocts kak oskonormdeckuil (axtop. Ilpucmocobnenus pacteHuir K
NoJIJIep>)KaHui0 BogHOTO Oananca. Kiaccudukanus pacTeHHil MO OTHOIICHUIO K
Boze. [IpucnocoOnenus >KMBOTHBIX K U3MEHEHHUIO BOAHOIO PEXUMA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYILHAs, MOYBEHHAs,
ryOMHHAsT  TOJIMOYBEHHAs,  BHyTpHUOpraHusMeHHas.  DU3HKO-XUMHUYECKHE
0COOCHHOCTH cpeJi oOuTaHus opraHu3MmoB. llpucmocoOieHusi OpraHu3MOB K
KU3HH B PA3HBIX CPEllax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roguunbie puTMbl. [IpUcroco6IeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUH KHU3HMU.

Kuznennsie Qopmbl opranu3zMoB. llonstTue o JKuU3HEHHOW (Qopme.
XKuzHeHnnsle poOpMbI pacTEHUI: 1epeBbs, KyCTAPHUKHU, KyCTAPHUUKH, MHOTOJIETHUE
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TpaBbl, OJHOJIETHUE TpaBbl. JKW3HEHHbIE (OPMBI KUBOTHBIX: THUIPOOHOHTHI,
reo0MOHTHI, a9pOOHOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotuueckue  dakropsl.  Buasl = OMOTMYECKMX  B3aMMOJICHCTBHIA:
KOHKYpPEHIUSI, XUITHUYECTBO, CUMON03 U ero ¢gopmsl. [lapazutusm, koomneparus,
MYTYyaau3M, KOMMEHCaIn3M (KBapTUPAHTCTBO, HaxjeOHuuecTBo). Hetpoduueckue
B3auMojielicTBus  (Tommueckue,  (Qopuueckue, (Qabpuyeckue).  3HauCHUE
OMOTUYECKUX B3aUMOJCHCTBUN [UIsl CYIIECTBOBAHMS OpPraHM3MOB B Cpele
obOutanus. [IpyHIIUT KOHKYPEHTHOTO UCKITIOYEHUSI.

JdeMoHcTpanuu

Tabmuubl 1 cxembl: «JKonorudyeckue Qaxtopb», «CBETOBOW CHEKTPY,
«IKOJOTUYECKUE TPYMIbl )KUBOTHBIX MO OTHOILIEHHUIO K CBETY», «TerIoKpoBHbIE
KUBOTHBIE», «XOJIOJHOKPOBHBIE JKMBOTHBIE», «DHU3MOJIOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpenpl 0OUTaHHUS OpPraHU3MOB», «bBHOJIOrHMYECKUE PUTMBDY,
«Kuznennole  Qopmbl  pactenmit», «KuzHeHHbIE  (OPMBI  KUBOTHBIXY,
«JKocucTeMa MHUPOKOIUCTBEHHOTO Jieca», « IKOCHCTEMA XBOMHOTO necay, «llenu
nuTaHus», «XunHudecTBoy, «llapazutuszm», «KonkypeHuus», «CumOnos3y,
«KoMMeHcanuzm.

O6GopynoBaHnue: repOapuu pacTeHUNW U KUBOTHBIX, MPUCTOCOOJEHHBIX K
BIMSHUIO Pa3jIMYHbIX SKOJOTMYECKUX (PaKTOpOB, repOapuu CBETOJNIOOUBBIX,
TEHEIIOOMBBIX W TEHEBBIHOCIIMUBBIX PACTEHHH, CBETOIIOOMBBIE, TEHETIOOUBBIE U
TE€HEBBIHOCIIUBbIE KOMHATHBIE PACTEHHUSI, repOapuu U KOJUIEKIUH TETUTIOIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPACTEHUM, Uydesia NTULl U 3BEpei, repOapuu
pacTeHul, OTHOCSIIMXCA K rurpopuraM, kKcepopuram, Me30(puTaM, KOMHATHBIE
pacTeHusl TaHHBIX TPYII, KOJJIEKIMH >KMBOTHBIX, OOMTAIOIIMX B Pa3HbIX Cpeaax,
repOapuM M KOJUIEKIIMM PACTEHUHM M IKUBOTHBIX, OOJIAAIOIIUX YepTaMu
IPUCHIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBHM >KH3HHU, TrepOapuu M
KOJUICKITUM PACTCHWA W XWBOTHBIX PA3UYHBIX >KU3HEHHBIX (POPM, KOJUICKIIHH
KUBOTHBIX, YYAaCTBYIOLIMX B PA3JINYHBIX OMOTHUECKUX B3aUMOJACHCTBUSIX.

JlabopatopHas padora «BpisiBIeHHE MNPUCIOCOONIEHUI OpPraHU3MOB K
BJIUSTHUIO CBETAY.

JlabopaTopnass padora «BrbisiBIeHHEe NPUCTIOCOONICHH OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPBI.

JlabopaTopnass paGora «AHATOMHUYECKHE OCOOCHHOCTH pACTCHUU U3
Pa3HBIX MECT OOUTaAHUSD.

Tema 8. Iko10rusi BUA0B U NONMYJISIIM A

OKOJIOTUYECKHE  XapaKTEPUCTUKH  IOIYJIALMH. [Monynsamust ~ Kak
Oounonornyeckas cucrema. Poiab HEOTHOPOAHOCTH cpeibl, GU3HUECKUX 0aphepoB U
0COOEHHOCTEN OMOJIOTHMYU BUAOB B (POPMUPOBAHUN MPOCTPAHCTBEHHOU CTPYKTYPHI
nomynsiuuid. OCHOBHBIE IOKAa3aTeId MOMYJISLUMU: YHUCIEHHOCTh, IIJIOTHOCTD,
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BO3pacTHasi W TMOJIOBas CTPYKTypa, pOKIAEMOCTh, MPUPOCT, TEMII PpOCTa,
CMEPTHOCTh, MUTPAIUSL.

DKoJoru4ecKasi CTpyKTypa nomyJsiuu. OlleHKa YUCJICHHOCTU TOIMYJISIIHH.
JlvHaMuyKa TOMYJSALMU U €€ Peryidiusa. buoThdeckuil MOTEHIMaT IOIMYISLHH.
MoienupoBaHye TMHAMUKA TONyJsiiud. KpuBblie pocTa YMCIAEHHOCTH OIS,
KpuBbie BbDKMBaHMSA. Perynsiuss YUCICHHOCTH TONYJAIUN: pojib (aKTOPOB,
3aBUCAIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. DKOJIOTHYECKHUE CTPATETUH BUIOB (I- U
K-ctparterun).

[Tonarne o0 skojorMUEcKOW HUIEe BHaa. MecTtooOuTanue. MHoromepHas
MOJIeNIb  3KoJiorndeckor HumM Jx.M. XatumHcona. Pa3mepbl 3KOJIOrHMYECKOU
Huiu. [ToTeHumnanbHas U peaav3oBaHHAs HUIIIM.

Bun kak cucrema mnomynsuuid. Apeanbl BUAOB. BUabl U MX KU3HEHHBIC
CTpaTeruu. JKOJIOTUUECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTHA TMOBEACHUSI M MUTpalUi >KMBOTHBIX. buosiornueckue
WHBA3UU YYKEPOJHBIX BUIOB.

JdemMoHncTpanuu

[Toprper: Ix. . XaT4ynHCOH.

Tabnuipl U cxembl: «IKOJOTHMUECKHUE XapPaAKTEPUCTUKU TOMYJISIIIUNY,
«IIpocTpaHcTBEHHas:  CTpyKTypa nonynsanuun», «Bo3pacTHble  OUpaMubl
nonynsiuuny, «CKOpPOCTh  3aCelieHUsI TMOBEPXHOCTH 3€MIIM  Pa3IMYHBIMU
opranuzmammn», «Mogeinb 3xonorudyeckort Humu [Jx. Y. Xatunnconay.

O6opynoBanue: repbapuu pacTeHHM, KOJUIEKIIUH KUBOTHBIX.

JlabopaTopnass pabora  «lIpucmocoOneHuss ceMssH  pacTeHHl K
pacceneHuro».

Tema 9. Jkos0rus coo0mECTB. IKOJIOTHYECKHE CUCTEMBbI.

CooOmecTBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBsA3M MEXIy
OpraHu3MaMH B OMOLIEHO3E.

OxocucrteMa kak oTkpbiTasi cucrema (A. JIx. Tencnu). OyHKIMOHAIbHBIE
OJIOKM OpraHW3MOB B JKOCHUCTEME: MPOIYIICHTHI, KOHCYMEHTHI, PEIYyIICHTHI.
Tpoduueckne ypoau. Tpodudeckne 1enu u ceTtu. AOHOTHYECKHE OJIOKH
skocucTeM. [1ouBbI U Wbl B 3KocucTeMax. KpyroBopoT BelecTB ¥ MOTOK SHEPTUU
B OKOCUCTEME.

OcHoBHbIE  TIOKa3aTelau  dKocucTeMbl. buomMacca u  mpoaykuws.
DKOJIOTUYECKHE MUPAMUJIBI YUCeTT, OMOMACCHI 1 SHEPTHH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HampaBieHnnbsie 3aKkOHOMEpPHBIE CMEHBI COOOIIECTB — Ccykieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM M HX TMPUYUHBL. AHTpPOIOIE€HHbIE BO3JECUCTBUS Ha
cykneccuu. Knmumakcunoe cooOrectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.
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[Tpuponnbie 3xocucTeMBl. JKOcucmembl 03€p u pex. IKocucmemvl Mopet U
OKeano8. Ixocucmemvl MYHOP, J1eCo8, cmenell, nyCmbitb.

AHTpPONIOTEHHBIE 3KOCUCTEMBI. Arposkocucrema. ArponeHo3. Paznuuus
MEXK Ty aHTPOIIOTE€HHBIMU U TIPUPOTHBIMU SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMITIOHEHTHI ypOoskocucteM. ['opojckas
dnopa u dayna. CuHaHTpomnuzaiusi Topojackoil QayHbl. buonormdeckoe u
X035TUCTBEHHOE 3HaYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUII OPTraHNW3MOB B
aKocucTeMax. Ponb kackaonozo 3gpghexma u 8U008-30UPUKAMOPOS (KiH0UeBblx
8U008) 6 ¢hyHKyuonuposanuu sxocucmem. IlepeHOC PHEPTHM U BEIIECTB MEXKIY
CMEXHBIMH SKOCHCTEMaMHU. Y CTOMUMBOCTh OPraHU3MOB, MOMYJIALMN U IKOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3/ICHCTBUI.

Mexanuzmwi 8030eliCmBUs. 3aepA3HeHUll PA3HbIX Mmunos Ha
cyOOp2aHUIMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl ~ JKONI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  8030€LCMBUAL.
MeTo1010THsT MOHUTOPUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX YKOCUCTEM.

JdemMoHcTpanuu
[Hoptper: A. [Ix. Tencnn.
Tabmuet  u cxembl:  «Ctpyktypa  OmoIlleHO3a»,  «DKOCHUCTEMA

IIUPOKOJIUCTBEHHOTO Jiecay, «DKOCUCTeMa XBOMHOTO jeca», «DyHKIMOHATILHbBIC
TPyNnbl OPTaHW3MOB B 3KOcHCTeMe», «KpyroBopoT BEIIECTB B JKOCHCTEMEY,
«llenu nutanus (macTOUIIHAS, NETPUTHAS)», « IKOJIOTHUECKAsI MUPpAMUIA YUCEID»,
«IKojoruyeckas mupamuaa OMOMacChl», «IKOJIOTHYECKasT MUPaMUa SHEPTHHY,
«O0pazoBanue 6osotay, «llepBuunas cykueccus», «BoccTaHOBIEHHE Jieca MOCIIe
nokapay», «IKOocHucTeMa 03epay», «ArpoieHos», «KpyroBopoT BemecTB M MOTOK
SHEPTUHU B arporieHosey, «[IpuMepsr ypOosKocHuCTEMY.

O6opynoBanue: repoapun pacTeHUH, KOJUICKITMA HACEKOMBIX, Uydelia MTUIl |
3Bepeid, repbdapuu KyIbTypHBIX U TUKOPACTYIIUX PACTCHUH, aKBapUyM KaK MOJEIb
9KOCHUCTEMBI.

IIpakTuyeckas padora «/3ydenue n onrcanue ypo0IKOCUCTEMBD.

JlabopaTtopnass padora «l3ydeHue paszHooOpas3us MEJIKUX TTOYBEHHBIX
YWICHUCTOHOTHUX B PA3HBIX SKOCUCTEMAX).

IKCKypeHusi «DKCKypCHsl B TUITMYHBIN OMoreorieHo3 (B ayOpaBy, Oepe3HsK,
€IbHUK, Ha CyXOJOJbHBIA MM IIOUMEHHBIH JIyT, 03€p0, OOJIOTO)».

IKCKypeusi «IKCKYpCUs B arpodKOCUCTEMY (Ha MOJi€ WM B TEIJIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riodanbHas 3KocUCTEMA

buochepa — obOmermnanerapHas o0ojoYka 3eMIId, TJ€ CYIIECTBYET HWIIU
CyIlleCTBOBaja KU3Hb. Pa3BuTHe mpeacraBieHuil o omocdepe B Tpyaax J. 3rocca.
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VYuenue B. U. Bepnanckoro o 6mochepe. Obnactu 6uocheps u e€ coctas. JKupoe
BEIIECTBO Ouochepsl U ero PyHKIIHUH.

3aKOHOMEpPHOCTH cyniecTBoBaHusi 6uocheprl. OcobeHHocTu O6rochepsl Kak
rI100aJIbHON PKOCUCTeMBI. JuHaMuueckoe paBHOBecue B duochepe. KpyroBopoTsl
BEIIECTB U OMOT€OXUMHUYECKHE ITUKIBI (Yriiepoja, a3ota). PUTMUYHOCTH SIBIEHUMN
B Ouocdepe.

3oHansHOCTh Ouochepnl. [lonstue o Ouome. OCHOBHbIE OHOMBI CYIIIHU:
TYHJIpa, XBOMHBIE JIeca, CMEIIaHHbIE U IIUPOKOJIMCTBEHHBIE JIeca, CTEIH, CABAHHBI,
MyCTBIHU, TPOIIMYECKHE JIECa, BRICOKOTOPhs. KiinMar, pacTuTenbHbIN U JKUBOTHBIN
MUP OMOMOB CYIIIH.

CtpykTypa U (yHKIHS )KHUBBIX CUCTEM, OLIEHKA UX PECYPCHOIO MOTEHIMaNa 1
onochepHbIX PYHKIUH.

JdemMoHcTpanuu

[Toptpetsl: B. . Bepnasckuid, 3. 31occ.

Tabnuiel u cxemsl: «I'eochepsr 3emnn», «KpyroBopor azora B mpupoje»,
«KpyroBopot yriepona B mpupozae», «KpyroBopoT Kuciopoga B MpUPOIE»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIe Ouombl cymmn», «Kinmmarnueckue
nosica 3emnm», «Tynapay, «Taira», «Cmemannsiil gecy», «IIMpOKOIMCTBEHHBIN
aecy, «Crenby, «CaBanHay, «IlycTeiasy, « Tponuueckuit gecy.

O6GopynoBaHue: repoapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YestoBek U OKpy:xa0Ias cpeaa

OKOJIOTUYECKUE KPU3UCBI M MX NPUYMHBL. Bo3aeicTBHe YeIOBEKa Ha
ouochepy. 3arps3HeHure BO3AyHIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsisHEHUE
BOJHOM cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymenue mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. I3MeHeHue KiuMmara.

AHTpPONIOTEHHOE BO3JECWCTBHAE HA PACTUTEIBHBIM M KUBOTHBIA Mup. Oxpana
pacCTUTENLHOTO W KUBOTHOTrO Mupa. OCHOBHBIE MPUHIMIBI OXPaHbl HPUPOIBI.
Kpacusie kuuru. Oco0o oxpansiemble mpupojanbie Ttepputopun (OOIIT).
Boranndeckue caipl U 30010THYECKUE TTAPKH.

OCHOBHbIE TPUHIUIIBI YCTONYMBOIO PA3BUTHUSI YEITOBEUYECTBA U MPUPOJBDI.
PammonansHOe  TPUPOAOIONB30BAHUE W COXpaHEHHWE  OMOJOTUYECKOTO
pazHooOpasust 3emum. OOmue 3aKOHOMEPHOCTH TJI00ATBHBIX JKOJIOTHYECKUX
Kpu3ucoB. OcOOEHHOCTH COBPEMEHHOTO KPU3UCa M €T0 BEPOSITHBIE MOCIIEICTBUSI.

Pa3Bute MeETOJOB MOHUTOPWMHTA PA3BUTHS OMACHBIX TEXHOTCHHBIX
npoueccoB. Cucmemmuvie ucciedo8anus nepexooa K pecypcocbepezarowell U
KOHKYPEeHmMOcnocobHoul dnepeemuke. buonozuyeckoe pasnoobpasue u 6uopecypchi.
Hayuonanvuvie ungopmayuonusvie cucmemvl, obecneuusarowue O00CMyn K
ungopmayuu NO  COCMOAHUIO OMOENbHLIX 6U008 U IKocucmem. (OcHOGbl
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sKopeadburumayuu dKocucmem U cnocoboos 060pvoOLl ¢ OUONOBPENHCOCHUSMU.
Pexoncmpyryus mMopckux u Ha3emuvix 3KOCUCTNEM.

JdemMoHcTpanuu

Tabmuubr w  cxembl:  «3arpsisHeHHEe  atMocepbl»,  «3arpsi3HEHHE
ruapocdepsl», «3arps3HeHne TouBb», «llapHukoBbld  3PdexT», «Ocobo
OXpaHsieMbI€ TIPUPOTHBIC TEPPUTOPHUI», «MOJETH YIPABIIEMOTO MUPaY.
ObopynoBanue: Qororpaduu OXpaHSIEMBIX pPACTEHUH W >KUBOTHBIX KpacHoii
kHuru Poccuiickoit @enepanuu, KpacHoil KHUTHU peruoHa.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
BHOJIOTUHN HA YPOBHE CPEJHEI'O OBILIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycraHaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHUS
oOy4JaronMMHUCsT TPOrpaMM CpeIHero oO0mero o0pa3oBaHUs: JUYHOCTHBHIE,
MeTanpeIMETHbIE U TPEIMETHBIE.

B cTpykType TMYHOCTHBIX PEe3yJIbTATOB OCBOEHUS MPOTPaMMBbI 110 OHOJIOTUU
BBIJIEJICHBI CIEAYIONINE COCTABIISIONIME: OCO3HAHNE O0YYaIOIMMHUCS POCCUMCKOM
IpaXKJaHCKON UJIEHTUYHOCTH — FTOTOBHOCTU K CAMOPAa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CAMOONpENETEHUI0, Hamuyue Momusayuu K OOy4deHHIO  OuOJOruw,
yeneHanpaeienHoe pazsumue BHYTPEHHUX YOEXKIEHUW JIMYHOCTH HAa OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPAIAUIMI pPa3BUTHSA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIUXCS PYKOBOJCTBOBATHCS B CBOESH
JESATETbHOCTU I1I€HHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMH, TMPUCYIIUMH CHCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUsl, Haluyue  HNPABOCO3HAHUS  DKOJOTUYECKOU
KYJBTYPbI, CHOCOOHOCHU CMABUMb TISTN U CTPOUTH )KU3HEHHBIC TUIAHBI.

JIngHOCTHBIE PE3yJIbTaThl OCBOCHMS IIPOTPAMMBbI 10 OHMOJIOTUU JTOCTUTAIOTCS
B EIMHCTBE YYEOHOM W BOCHHUTATEIBHOM JEATEIbHOCTM B COOTBETCTBUU C
TPaAUIIMOHHBIMU POCCUMCKUMH COLUOKYIBTYPHBIMH, HCTOPUYECKUMHU U JyXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMU, MPUHSATHIMU B OOILECTBE MPaBWIAMU U HOPMaMH
MOBEJICHUSI U CIOCOOCTBYIOT TIpoOIleccaM CaMOIIO3HAHUs, CAMOBOCIUTAHUS U
CaMOpa3BUTHS, Pa3BUTHUSI BHYTPEHHEH TMO3UIMU JIMYHOCTHU, NATPUOTHU3MA U
YBAXEHUSI K 3aKOHY M MPABOIMOPSIKY, YEIOBEKY TPyJa U CTApLIEMYy MOKOJICHHIO,
B3aUMHOI'O0 YBa)KECHHS, OEpPEKHOrO0 OTHOIIEHUS K KYJIbTYpHOMY HACIECIAUIO0 U
TpaauIUMsM MHOTOHAaIMOHAIbHOrOo Hapoaa Poccuiickoit ®denepanuu, Opupoae U
OKpYKarolIen cpeie.

JImdHOCTHBIE pE3yJdbTaThl OCBOCHHS Yy4yeOHoro mpenmera «buomorus
JOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCsl PyKOBOJACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3WUIUEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUCHTAIlUN, TO3UTHBHBIX BHYTPEHHUX  YOCKIEHUN, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM LIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIMPEHUE MKU3ZHEHHOIO
OMbITa U OMbITA ACSATEILHOCTH B MPOILIECCE peaiu3allid OCHOBHBIX HAINpaBICHUN
BOCIIUTATENIbHOU JIEATEIbBHOCTH, B TOM YUCJIE€ B YaCTH:

1) rpaIaHCKOr0 BOCIIMTAHUS

c(hOpPMHPOBAHHOCTh TPAKIAHCKON MO3UIINKA 00YUYaOIIETOCs KaK aKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUNMCKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTHTYIIMOHHBIX TpaB W OOSI3aHHOCTEH, YBa)KCHUE
3aKOHA U MPaBOIOPSIKA;
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FOTOBHOCTh K COBMECTHOM TBOPUYECKON JESATEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU YUEOHBIX W TO3HABATEIBHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OTPEENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUI0 K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€,

YMEHHE YYUTHIBATH B CBOUX JEHCTBUSIX HEOOXOIMMOCTh KOHCTPYKTUBHOTO
B3aMMO/JICHCTBUS JIIOJIEH C Pa3HBIMHU YOSKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMH U
COLIMAJIbHBIM IOJI0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TPOLIECCE COBMECTHOI'O BBIIOJIHEHHUS
yueOHBIX, T[O3HABaTEJbHBIX M MCCIENOBATEIbCKUX 3aa4, YBaKUTEIHHOTO
OTHOIIEHUS! K MHEHHUIO ONIMOHEHTOB IMpHU OOCYXJEHUH CIIOPHBIX BOIPOCOB
OMOJIOrMYECKOT0 COJIEpKaHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJOHTEPCKOM JEATEILHOCTH;

2) IATPUOTHYECKOT0 BOCTIUTAHUSA:

c(hopMUPOBAHHOCTH POCCUNCKOU TpaXXTaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MAa, YBAXKEHHUS K CBOEMY HApoOJay, YyBCTBa OTBETCTBEHHOCTU IE€pe.l
Ponunon, ropmoctu 3a cBOWM Kpad, CBOXO PoauHy, CBOM A3BIK M KYJIBTYDY,
MPOIILJIOE ¥ HACTOSIIee MHOTOHAIIMOHAILHOTO Hapoda Poccuu;

[IEHHOCTHOE OTHOIIIEHHUE K MPUPOJTHOMY HACJIEAUIO U MaMSTHUKAM TPUPO/IBI,
TOCTHXEeHUsAM Poccuu B Hayke, HICKYCCTBE, CTIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUHUCKUX YYEHBIX B CTAaHOBJICHUE W
pa3BuTHe OWUOJOTUM, TOHUMAHUS 3HAYCHUST OWOJOTMHU B TO3HAHUU 3aKOHOB
IPUPO/JIbI, B KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIIECTBA;

ujeiiHas yOeKIEHHOCTb, TOTOBHOCTh K CIIy>)KEHHIO M 3amute (OtedecTsa,
OTBETCTBEHHOCTh 3a €T0 CyAbOY;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAaHUE TYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEICHNS;

CIIOCOOHOCTh OIIEHHMBAaTh CHUTYAllMI0 W MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYHBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJAHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TPHUHATHS ILEHHOCTEM CEMEWMHOM JKU3HU B COOTBETCTBHM C
TpaauiusIMHi Hapo10B Poccuu;

4) 3¢TeTHYECKOro BOCIIMTAHUSA:

ACTETHYECKOE OTHOIIECHHWE K MHUPY, BKIIOYAs 3CTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOT0 TBOPUECTBA, CIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIIECHU;

MOHUMAaHHE SMOIIMOHAIBHOTO BO3IEUCTBUS KUBOM MPUPOJIbI U €€ IIEHHOCTH;
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TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOW JTIMYHOCTH;

5) ¢pusznueckoro BocnuTaHus, GOPMHUPOBAHMSA KYJIbTYPHI 310POBbS W
3MOLMOHAJIBLHOTO 0JIArONOJIYyYHS:

NOHMMaHUE W peaju3aius 3JI0pOBOrTO M 0Oe3omacHoro oOpas3a >KU3HU
(3mopoBo€  THUTaHWE, COONIOJIEHWE TUTUECHUYECKUX TpaBWI W HODPM,
cOalaHCUPOBAHHBIM pEXUM 3aHATUA W OTHAbIXa, pEryjspHas Qu3nyeckKas
AKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHUS K
coOCTBEHHOMY (DM3HUECKOMY U TICUXHMUYECKOMY 3/I0pPOBbIO;

NOHMMaHUE IIEHHOCTH TMPaBWJI HHJIUBUIYAIBHOTO M  KOJJIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYaIUsX, YTPOXKAIOIIMUX 3/I0POBbIO U KU3HU JIIOACH;

OCO3HAHME TOCJICICTBUI W HEMPHUATHUS BPEIHBIX MPUBBLIUCK (YMOTpeOIeHuUs
AJIKOT0JIs1, HAPKOTUKOB, KYPEHUS );

6) Tpya10BOr0 BOCIIMTAHMSA:

TOTOBHOCTh K TPYY, OCO3HAHHE IIEHHOCTH MacTEpPCTBa, TPYI0JIIOOHE;

TOTOBHOCTh K AKTHUBHOM JESITEIHLHOCTH TEXHOJOTMYECKOM M COLMaTbHOMN
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATh U CAMOCTOSITEILHO
BBITIOJTHATH TaKylO0 JESATEIbHOCTD;

UHTEpeC K pa3inu4HbiM cdepaM MnpodhecCUOHATBHON JIEeATeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymeld mnpodeccun UM PeaU30BBIBATH
COOCTBEHHBIE KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpa30BaHUIO Ha
MPOTS)KEHUU BCEN KU3HU;

7) 3KOJIOrM4eCKOTr0 BOCTIUTAHMS:

AKOJIOTMYECKU 11€JIECO00pa3HOE OTHOIICHUE K MPUPOJIE KaK HCTOUYHHUKY
KW3HU Ha 3eMJIe, OCHOBE €€ CYIlIeCTBOBAHMUS;

MOBBIIIICHUE YPOBHS JKOJOTUYECKOW KYJIBTYphl: IPUOOPETEHHUE OIbITa
IJIAHUPOBAHUSI TMOCTYNKOB UM OIIEHKM WX BO3MOXHBIX TOCIEACTBUI IS
OKPYKaOUIEN CPEJIbL;

OCO3HaHWE TI00ATBFHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U TMyTeH HX
pelieHus;

CIIOCOOHOCTh HMCIOJB30BaTh MPHOOpETacMble MPU H3YYCHUU OHOJOTUU
3HAHUST W YMEHUS TMPU PEIICHHH TNPOoOJIeM, CBS3aHHBIX C PaAIllMOHAIBHBIM
IPUPOAOIIONH30BaHNEM  (COOMIOIGHUE  MPaBWJI  TOBEIEHUS B MPHUPOJE,
HAIPaBJICHHBIX Ha COXPAaHEHHWE pAaBHOBECUSI B DJKOCUCTEMAaxX, OXpaHy BHUJIOB,
aKocucTeM, Orocdepsl);

AKTUBHOE HENPUATHE JICMCTBUW, NPUHOCAIIMX BpPEH  OKPYKaAIOIIEH
IPUPOAHON Cpejie, YMEHHE MPOTHO3HPOBATH HEOIATONMPHUSATHBIE HKOJIOTHYECKUE
MOCJIEICTBUS IPEANPUHUMAEMBIX IEUCTBUH U MPEIOTBPAIIATh UX;
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HaJIMYKUE Pa3BUTOIO 3KOJIOIMYECKOr0 MBILIUICHHS, SKOJIOTUYECKON KYJIbTYpHI,
OIbITa NEeATENBHOCTH DKOJIOTMYECKOU HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMHU B I0O3HABATEJIbHOM, KOMMYHUKATUBHOM U COLIMAJIBHOU
IPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKON AEATEINBHOCTH IKOJIOIMUECKOU
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 NO3HAHUS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOILECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JIMAJIOTe
KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIMKYJITYPHOM MHPE;

COBEpUICHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKON KYJbTYphl KaK CpEACTBa
B3aUMOJCICTBHS MEXIY JIFOJAbMU U NTO3HAHUS MUPA;

NOHUMaHUE Ccrneuu(puKd OHOJOTUM KaK HayKH, OCO3HaHUs €€ pojik B
(GbopMUpPOBaHUHU PALMOHAIBHOTO HAYYHOT'O MBILIUICHHUS, CO3JaHUU LIETOCTHOIO
NpeiCTaBleHuss 00 OKpYXKarolIeM MUpE KaK O €JIMHCTBE MPUPOJIbI, YeOBEKa U
oOlIecTBa, B MO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUH podsiem
COXpaHEHUs IPUPOJTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTHM OMOJIOTHMHU /JIi COBPEMEHHOW LMBWIM3AIUU:
oOecrieyeHuss HOBOTO YpPOBHSI Pa3BUTUS MEAUIMHBI, CO3JAHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pEIIaTh PEeCcypcHble  MPOOJIEMbl  pPa3BUTHS
YeJI0BEYEeCTBA, OMCKA MyTeH BBIXOJA M3 I100ATbHBIX AKOJIOTHYECKUX MPoOJieM U
o0OecrieyeHuss  mepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYpCcOB U (POPMUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TOJYyYEHHUU OUOJOTMYECKUX 3HAHUU B ILEJX
NOBBIIEHUA OOIIE KyJIbTYphbl, €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHOM I'PaMOTHOCTU OOydarommxcs, (GopMHpPyeMOi
pU U3YYECHUU OHOJIOTHH;

NOHUMAaHUE CYIIHOCTU METOJIOB IO3HAHMS, UCIOIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIOJb30BaTh MOJy4YaeMble 3HAHMUS s aHaiuu3a u
OOBSICHEHHsI SIBIICHUW OKPYKAIOLIEro MUpPA U MPOUCXOIAIINX B HEM M3MEHEHMIA,
yMeHUE JejaTb OOOCHOBAaHHBIE 3aKIIOYEHHUS Ha OCHOBE HAy4YHBIX (DakTOB H
UMEIOINXCS JAHHBIX C IEJIbI0 MOJIYYEHHSI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUA IS
pelieHus mpooyieM B peabHBIX )KU3HEHHBIX CUTYalIUAX;

OCO3HaHUE LIEHHOCTH HAy4YHOH JEeATEIbHOCTH, TOTOBHOCTbh OCYILECTBISATH
IPOEKTHYIO U UCCIEA0BATENIBCKYIO ACSITEIIbHOCTh MHANBUYAJIBHO U B IPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HEMPEpPhIBHOMY  OOpa30BaHUIO W
caM000pa30BaHUIO, K AKTUBHOMY TIOJYyYEHHUIO HOBBIX 3HAaHUN MO OHOJIOTHM B
COOTBETCTBHUHU C KU3HEHHBIMU TOTPEOHOCTSIMHU.
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[TpoBepsiemble TpeOOBaHUS K pe3yJIbTaTaM OCBOCHUS OCHOBHOM
oOpazoBaTenbHOI porpammel (10 kiaacc)

Kon [IpoBepsieMble peIMETHBIE PE3YIBTATHI OCBOCHUSI OCHOBHOM
IPOBEPSEMOTO o0pa3oBaTeIbHOM MPOrpaMMbl CpeIHEro 0011ero 00pa3o0BaHUs
pe3ynbTrara
1 CdopMHupOBaHHOCTHh 3HAHUW O MECTE€ U POJU OUOJOTUU B CHUCTEME

HAYYHOTO 3HAHUA €CTECTBEHHBIX HayK, B (opmupoBanuu
COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTUHbI MHUpPAa U HAY4YHOTO
MHUPOBO33PEHHS; O BKJIAJ€ POCCUUCKHX W 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BHUTHE OMOJIOTHH; (DYHKIIMOHATBHON TPAMOTHOCTH
YeJloBeKa JUIsl PEIICHHS JKU3HEHHBIX 33]1a4

2 YMeHue packpbiBaTh COJIEpPKaHHE OWOJIOTHUECKHX TEPMHUHOB H
MOHSTHUI: )KU3Hb, KJIETKA, OPTraHU3M; METa00JIM3M (0OOMEH BEIIECTB U
MpEeBpaIIeHue SHEPIrHH), roMeocTa3 (CaMOpPEryJsius), ypOBHEBas
OpraHu3anus KUBBIX CHUCTEM, CaMOBOCTIPOM3BE/ICHUE
(penpoIyKIus), HaCIEeICTBEHHOCTh, N3MEHUUBOCTD, POCT U Pa3BUTHE

3 YMmenne  u3narate  OMONOrMYeCKHE  TE€OpUM  (KJIETOYHasd,
XpOMOCOMHasl, MyTaloHHas), 3akoHsl (I'. Mennens, T. Moprana,
H.N. BaBumoBa) u yueHus (0 LEHTpax MHOTrooOpa3us W
NPOUCXOXKIEHUST  KyIbTypHbIX  pactenudi H.M.  Basuiosa),
OIpEEATh TPAHULBI UX IPUMEHUMOCTH K KUBBIM CUCTEMaM

4 YMeHue BIAJeTh METOJIaMHd HAy4yHOTO TIO3HAHUS B OHOJIOTHH
(HaOmo/leHNe W OTHCAHWE YKMBBIX CHCTEM, MPOILIECCOB M SIBIICHUM;
OpraHu3anus ¥ TpPOBEJCHHE OMOJOTUYECKOTO OIKCIEPUMEHTA,
BBIIBIDKEHUE  THIOTE3bl,  BBISBICHUE  3aBUCHMOCTH  MEXKIY
UCCIIeTyeMbIMU BEITUYMHAMH, oOBsicCHEHUE MIOJTY9E€HHBIX
pe3yabTaTOB, WCIOJIB30BAaHHBIX HAYYHBIX TIOHATHH, TEOPHHA U
3aKOHOB, YMEHHE [IeNaTh BBIBOJBI HAa OCHOBAaHWHM TMOJY4EHHBIX
pe3yabTaTOB)

5 YMeHHe BBIICNATh CYIIECTBEHHbIE MPHU3HAKA BHUPYCOB, KIETOK
MPOKAPUOT U DYKAPUOT, OJHOKJICTOYHBIX W MHOTOKJIETOYHBIX
OpPraHHW3MOB; OCOOEHHOCTH IPOLECCOB OOMEHa BEUIECTB U
MIPEBPAIICHUS DHEPTHMH B KIIeTKe, ()OTOCHHTE3a, TUIACTHYECKOTO H
PHEPreTUYecKoro  OOMEHa, XEMOCHMHTEe3a, MHTO03a, Meio3a,
OTUIOZIOTBOPCHHMS, Pa3MHOXKEHUS, WHIUBUIYaTbHOTO Pa3BUTHUSA
opraHusMma (OHTOTeHE3)

6 YMeHHe TIPUMEHSTH TIOJNIyd€HHBIC 3HAHWS i1 OOBSCHCHHUS
OMOJIOTUUECKHUX MPOIECCOB U SABJICHUH, I MPUHATHSA TPAKTUUSCKUX
peuieHuid B TMOBCEAHEBHOM JKM3HM B IENAX 0oOecreueHus
0€30IacCHOCTH CBOETO 37I0POBbSI M 3JI0POBbS OKPYXKAIOIIHUX JIFOJICH,
COONIOJICHHS HOPM TPAaMOTHOTO TIOBEACHUS B  OKpYXKaOIICH
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NPUPOJHON cpejie; TMOHMMaHHE HEOOXOJAMMOCTH HCIIOIb30BaHUS
JTOCTIKEHUW COBPEMEHHON OHONOTMM ¥ OHMOTEXHOJIOTHHA IS
PaIMOHAIBHOTO TTPUPOIOIIOJIB30BAHUS

7 YMeHue pemiath 3J€MEHTApHbIE TeHETUYECKUE 3a/laud Ha MOHO- U
JTUTHOpUTHOE CKpeIllMBaHUE, CIICIUICHHOE HacJIeJOBaHHUE;
COCTaBJIAITH ~ CXEMbl ~ MOHOTUOPHIIHOTO  CKpEIIMBaHUS  JUIS
npeAcKa3aHus HacleJOBaHUS MPU3HAKOB y OPTaHU3MOB

8 YMeHue BBIOMHATH Ja0OpaTOpHBIE M MPAKTHYECKUE paboTHI,
coOmoIaTh MpaBwia TpU padoTe ¢ Y4eOHBIM M Ja0OPaTOPHBIM
000pyI0BaHHEM

9 YMeHHe KPpUTHUECKH OLIEHUBATh M HHTEPIPETUPOBATH HHPOPMAITUIO

OHMOJIOTHYECKOTO  COJICP)KaHMS, BKJIFOYAIOIIYI0 IICEBIOHAYYHBIC
3HaHMSI W3 PA3IUYHbIX HCTOYHUKOB (CMMU, HaydHO-TIOMYJIsSipHBIC
MaTepHalibl); ATHUYECKHE aCHEKThl COBPEMCHHBIX HCCJICAOBAHHMHA B
OHOI0rMHU, MEAUIIMHE, OMOTEXHOIOTHU

10 YMeHne co3maBath COOCTBEHHBIE THUCHMEHHBIE UM YCTHBIC
cooOmieHus, 0000masi  OWoJorM4eckyr0  uHMOpPMAIMIO U3
HECKOJIbKUX HMCTOYHUKOB, TPAMOTHO HCIIOIb30BATh TMOHATUIHHBIN
anmapar OMOJIOTUU

[IpoBepsiemble 3nemeHThI cosepxanus (10 kiacc)

Kon [IpoBepsieMblii JIEMEHT COAEPKAHUS

1 buonorus kak Hayka

1.1 |buosnorusa - Hayka O >XUBOW mpupoze. Ponb OGuonoruu B GopMUpOBaAHUU
COBPEMEHHOW HAay4HOU KapTUHBI Mupa. CrcreMa OMOJOTHYECKUX HAYK

1.2 |Mertompl TmTO3HAHWS KUBOW TPHPOIBI (HAOMIOACHWE, OSKCIIEPUMEHT,
OINKCaHue, U3MepeHue, Kinaccupukanus, MOACIUPOBaHUE, CTATUCTHYECKAs
00paboTKa JaHHBIX )

2 JKuBBIE CUCTEMBI U MX opraHu3anusd

2.1 |XKubie cuctembl (OMOCHUCTEMBI) KaK MpPEIMET H3y4eHUs OHOJIOTHH.
CBoiicTBa OMOCUCTEM U UX pazHOOOpasue

2.2 YpoBHU OpraHu3aIuu omocucTem: MOJIEKYJISIPHO-T€HETUYECKUH,
KJICTOYHBIA, OPraHU3MEHHBIM, MOMYISIUOHHO-BUIOBOM, SKOCHCTEMHBIN,
o6urochepHbIit

3 XUMHUUYECKUN COCTAB U CTPOCHUE KIIETKU

3.1 | XuMHUYECKHI COCTaB KJIETKH. XHMHUYECKHE DIIEMEHTHI: MaKpODJIEMEHTHI,
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MHUKpOdJeMeHThl. Boga m MuHepaibHble BemecTBa. DyHKIMH BOABI U
MHHEpaJIbHBIX BEIIECTB B KiIeTKe. [Toamepkanre 0CMOTHYIECKOTO Oalanca

3.2 |benku. CoctaB u cTpoeHHe OEITKOB. AMUHOKHCIIOTH - MOHOMEPHI OEITKOB.
He3zameHnuMmble 1 3aMEHHMbIE aMHUHOKHCIOTBI. AMUHOKHCIOTHBIA COCTaB.
YpoBHM CTPYKTYpbl O€IKOBOM MOJEKyNabl (NEepBUYHAS, BTOPHYHAS,
TPETUYHAsT U YETBEPTUYHASL CTPYKTypa). XMMHUECKHUE CBOMCTBA OENKOB.
buonornueckue ¢pyHKIMM OETKOB.

®depmeHTHl - Oumosiormveckue Karaim3aTtopbl. CrTpoeHue ¢epmeHTa:
aKTMBHBIA  [EHTp, cyOcTpatHas  crneruduuHoctb. KodepMeHTHI.
Butamunsl. OTimuns GepMEHTOB OT HEOPTAHUUYECKUX KAaTaIM3aTOPOB

3.3 | VYrneBompl: MoOHOcaxapuael (TVIFOKO3a, pubo3a W Je30KCHpH003a),
nucaxapuiibl (caxaposa, JJakTo3a) M MoJucaxapusl (Kpaxmal, TITUKOTEH,
HesI0I103a). buonornueckue GyHKUNUN yTI€BOIOB.

Jlunuael:  Tpurimnepuabl, crepounabl, Qochomunuasl. 'uapodunsHO-
rupooOHbie cBoiicTBa. buonornueckue pynkuuu nunuao. CpaBHEHUE
YIJIEBOJOB, OEJIKOB M JIUIHUI0B KaK HCTOYHUKOB SHEPTUU

3.4 |HyxneunoBsie kucnotel: JHK u PHK. Hykneotuasr - MoHOMeEpHI
HYyKJIeMHOBbIX KUCIOT. Ctpoenue u pynkuun JJHK. Ctpoenue u GpyHkuu
PHK. AT®: ctpoenue u GpyHKIIUU

3.5 |Luronmorus - Hayka o kierke. Kierounas teopus. Meroabl M3ydeHUS
KJIETOK

3.6 |Kmerka kak memoctHas >xuBas cucrema. OOmue TPHU3HAKK KIIETOK:
3aMKHyTas HapyxkHas meMOpana, monekynsl JIHK kak renerudeckuii
ammapar, CHCTeMa CHHTe3a Oelka

3.7 |Tumbl KJIETOK: 3yKapuoTHyeckas M mpokapuorudeckas. OcoOEeHHOCTH
CTPOCHHS MPOKAPHOTHYECKOM KieTku. Kierounas cTeHkKa OakTepHid.
Crpoenne sykapuoTH4eCKOW KIeTKA. OCHOBHBIE OTJIMYUS PACTUTEIBHOM,
YKUBOTHOMW U TPUOHOM KIIETKU

3.8 |IloBepXHOCTHBIE CTPYKTYPHI KJIETOK - KJIETOUHAsI CTEHKA, TTIMKOKAIUKC, UX
¢ynkumu. Ilnazmatudeckass MemOpaHa, €€ CBOMCTBA M (YHKIHH.
[utonnasma u ee opraHouabl. OIHOMEMOpaHHBIE OPTraHOUIBl KIETKH:
sHpomiazMaruueckas cetb (OIIC), anmapar ['onbaku, JIU30COMBI.
[lonyaBTOHOMHBIE  OpraHOMIbl  KJIETKHA: MHUTOXOHJPUH, IUIACTHABL.
[IpoucxoxxneHne  MUTOXOHIAPUM M IUIacTMA.  Buael  muactun.
HemeMOpanHble opraHoubl KIETKA: PUOOCOMBI, KJIETOYHBIM LEHTD,
PECHUYKH, KT'YTUKU. O YHKIIMM OPTaHOUIOB KIETKU. BKiItOueHus

3.9 |Snpo - perymaropHslii IeHTp kieTku. CTpoeHue siapa: saepHas 000I0uKa,
KapHoIUIa3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI

3.10 |Tpancmopt BemEecTB B KIIETKE
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4 }KI/ISHeI{e}ITeHBHOCTB KIICTKH

4.1 |OOMeH BemecTB, WM METa0OIU3M. ACCUMUIAIMS (IJTACTHYECKUI OOMEH)
U JUCCUMUIIALMS (PHEPreTUYECKU OOMEH) - JBE CTOPOHBI E€IUHOTO
nporiecca Metabonmusma. Tumbl oOMeHa BeIIECTB: aBTOTPO(HBIN U
rereporpodHbiii. Poib pepmeHTOB B 0OMEHE BEIIECTB W MpPEBpaIleHUU
SHEPTUU B KIIETKE

4.2 |®orocunte3. CmeroBas u TemMHOBas (a3pl (orocwHTE3a. Peaknun
dboTocunTe3a. IpdekTuBHOCTh PoTOoCHHTE3a. 3HAUCHHE (POTOCHHTE3a IS
KU3HU Ha 3emsie. BiustHue ycioBuii cpeapl Ha (OTOCHHTE3 M CIOCOOBI
MOBBIIIEHUS €r0 MPOYKTUBHOCTH Y KYJIbTYPHBIX PACTECHUM.

XeMmocuHTe3. XEMOCHHTE3UPYIOIUe OakTepuy. 3HAYCHHE XEMOCHHTE3a
JUISL )KU3HU Ha 3emiie

4.3 |Dueprerudeckuii oOMeH B KieTke. Paciiennenue BemecTs, BbIIACICHUE U
AKKyMYJIMpPOBaHHE SHEPruu B KIETKE. DTambl SHEPreTUYECKOro oOMeHa.
I'mukomms. bpoxenue m ero Buapl. KucimopogHoe okxucieHue, Win
KJIETOYHOE JipIXaHue. D) PEeKTUBHOCTb IHEPreTUIECKOr0 OOMEHa

4.4  |Peakuuu wmaTtpuyHOro cuHTe3a. [enermyeckas uHpopmarus u JIHK.
Peanuzauusa renernyeckoil nHQopManuu B KieTKe. [ eHeTHYecKkuil Kol U
ero csoucrBa. Tpanckpunuusa - marpuusslii cuare3 PHK. Tpancimsauus -
o6uocunte3 Oenka. KonpupoBanme amuHokucinor. Poas pubocom B
O6uocunrese Oenka

45 |Hekmerounbie (GOpMBbI KXKU3HH - BUPYCHL. MCTOpWS OTKPBITHS BHPYCOB
(A.1. UpanoBckuit). OcoOEHHOCTH CTPOEGHUS U I>KU3HEIEATEIBHOCTU
BUpycoB. bakrepuodaru. bone3Hu pacTeHuid, >XUBOTHBIX M YEJIOBEKA,
BbI3bIBaeMble BUpycamu. Bupyc ummynomeduimra uenoreka (BUY) -
Bo3Oynutens CIIW/a. Ilpodunaktuka pacnpoCTpaHEHHs] BHUPYCHBIX
3a0oJeBaHMi

5 PazmHoOkeHHe 1 MHAMBUAYaTbHOE Pa3BUTHUE OPIAHU3MOB

5.1 |KneTouHbli LUK, WM KKU3HEHHBIM UK KiIeTKU. MHTepdaza m MUTO3.
[Ipomeccrl, mporekaromme B uHTepdasze. Perumkamus - peaxius
matpuuHoro cunreza JIHK. Ctpoenue xpomocom. XpoMOCOMHBINH HabOp -
KapuoTur. J[UMIOWIHBIA W TalUIOWTHBIA  XPOMOCOMHBIE  HAOOPBHI.
Xpomatuel. LluTonornyeckue OCHOBbI pa3MHOKEHUS U1 MHAMBHUIYaIbHOTO
Pa3BUTHUS OPTAHU3MOB.

Henenue knetku - Muto3. Ctaguu mutosa. [Iponeccel, npoucxoasdiye Ha
pa3HbIX CTaIUAX MUTO3a. buonornuecknii CMbICI MUTO3a

5.2 |®opmMbl pa3sMHOXKEHHUS OpPraHM3MOB: Oe€croioe W ToJioBoe. Bubl
0ecronoro pa3sMHOXKEHHUS: JEJIEHWe HaJIBOE, IIOYKOBAaHHE OJHO- U
MHOTOKJICTOYHBIX, CIIOPOOOpa30BaHUE, BETETATHBHOE Pa3MHOXKCHHE.
HckyccTBeHHOE KIOHUPOBAHUE OPTaHU3MOB, €T0 3HAUCHUE IS CeNEKIIUU
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5.3

[TonoBoe pa3MHOXKEHHE, €r0 OTINYMSI OT OECIOI0rO.

Meiio3. Craauu meitosa. Ilpoueccel, npoucxoasiiye Ha CTaausax Meiosa.
[ToBenenue xpomocoM B Meito3ze. Kpoccunrosep. buonornueckuit cmbicn u
3HA4YCHUE Meno3a

5.4

['ametorene3 - mporecc 0Opa3oBaHUsl MOJIOBBIX KIETOK Y >KUBOTHBIX.
[TonoBeie kene3bl: CEMEHHUKM M sAUYHUKH. OOpazoBaHUE M pa3BUTHE
MOJIOBBIX KJIETOK - raMeT (CIepMaTo30u/l, AULEKIETKa) - ClIepMaToreHes u
ooreHe3. OCOOEHHOCTU CTPOCHUs SHLEKIETOK U  CIEPMAaTO30U[0B.
OmnopotBopenue. [lapreHorenes

5.5

NunuBunyansHoe pa3Butue (OHTOreHe3). OMOpPHOHANBHOE pa3BUTHE
(oMOpuorenes3). Ortambl SMOPHOHAIBHOTO Pa3BUTHS Y TMO3BOHOYHBIX
KUBOTHBIX: JPOOJICHHE, TacTpysius, opraHorenes. [loctamOproHaibHOE
pazBuTHe. THIBI TOCTAMOPHUOHAIBHOTO Pa3BUTHS: MPSIMOE, HEMPSIMOE
(TmurHOYHOE). BrmsiHue cpeapl Ha pa3BUTHE OPTraHU3MOB; (HAKTOPHI,
CIOCOOHBIC BBI3BIBATh BPOXKJICHHBIC YPOJICTBA.

Poct u pasButue pacrenuit. OHTOT€HE3 IIBETKOBOTO PACTEHMSI: CTPOCHUE
CEMEHHU, CTaJIU PA3BUTHUS

HacnencTBeHHOCTh M U3MEHUMBOCTD OpraHu3MoOB

6.1

IIpenmer u 3amaunm reHeruku. Mcropus pasBuTHs TeHETHKHM. Bxnan
POCCUMCKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHUE TE€HETUKU. MeTojbl
TeHETUKH  (TMOPUIOJIOTHYECKUM, LUTOTCHETUYECKUI, MOJEKYISpPHO-
reHeTuyeckuii). (OCHOBHBIE T€HETHYECKHE TMOHATHSA. [ eHeTuueckas
CHUMBOJIMKA, UCIIOJIb3yeMasi B CXEMax CKpELIUBAHUI

6.2

3aKOHOMEPHOCTH  HAcJIeIOBaHUsl  NPU3HAKOB, YCTAHOBJEHHbIE [
Mennenem. MoHOTHOpUIHOE CKpEIIMBaHUE. 3aKOH €AMHO00pa3us
ruOpuaoB 1epBoro mnokosieHusa. IlpaBuiio JOMHHHMpOBaHUS. 3aKOH
paciieryieHus: Tpu3HakoB. I'umore3a yncroTsl ramer. ITosHOE U HenosHoE
JOMHUHHUPOBAHUE.

JlurubpuaHoe CKpelmyBaHHWE. 3aKOH HE3aBHCHUMOIO  HacjeIOBaHMs
npu3HakoB. lluToreHeTmyeckue OCHOBBI JUTHOPUAHOIO CKpEIIMBAHUS.
AHanuzupyroliee  ckpeliMBaHue. lcnosip30BaHME — aHANIM3UPYIOLIETO
CKpEIIMBaHUs AJIs ONPEEICHHsI TEHOTHUIIa 0COOU

6.3

CueruieHHoe HacnefoBaHue npusHakoB. PabGora T. Moprana mno
CLECIUICHHOMY HACIEJOBaHUIO IeHOB. HapymeHwe cuemieHus reHoB B
pe3ysbTaTe KpPOCCHHIOBEpa. XPOMOCOMHAs TEOpUs HACJIECACTBEHHOCTH.
['eneTnyeckue KapTsl.

I'enernka nmosa. XpoMOCOMHOE ONpeeNIeHNE 1ojda. AyTOCOMBI U TIOJIOBBIE
XpOMOCOMBI.  ['omMoramerHele W TE€TEpOraMeTHbIE  OpPraHU3MBI.
HacnenoBanue npu3HakoB, CLUEIUIEHHBIX C II0JIOM

6.4

N3MeHYHUBOCTb. BI/II[LI HU3MCHYUBOCTU: HCHACJICACTBCHHAA u
HaclieacTBeHHasA. Poib Cpc€anl B HCHACJICJICTBEHHON HW3MEHUYHUBOCTH.
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XapakrepucTiKa MOIU(UKAIIMOHHON M3MEHYMBOCTH. BapuannoHHbIN psij
U BapuanmoHHasi kpuBas. Hopma peakuuu npusnaka. KonuuectBeHHbie U
KaueCTBEHHbIE IPU3HAKW M UX Hopma peakuuud. CBolicTBa
MOIU(DUKAITMOHHON U3MEHUYNBOCTH

6.5 HacnencrBenHasi, il reHOTHIIMYECKas, W3MEHUYMBOCTL. KoMOMHAaTHUBHAS
U3MEHYMBOCTh. Mei03 M MOJOBOM MpOLEcC - OCHOBa KOMOMHATHUBHOM
U3MEHYUBOCTU. MyTalmoHHas U3MEHUYMBOCTh. Kitaccudukamuss MyTaiui:
TEHHbIE XPOMOCOMHBIEC, T'€HOMHbIE. YacToTa ¥ NPUYMHBI MYTalUH.
Mytarenssie (pakTopbl. 3aKOH TOMOJOTHYECKUX PSAIOB B HACIEACTBEHHOU
n3MeHunBoctu H.M. BaBunoBa

6.6 |['enermka uemoBeka. Kapmorun venoBeka. OCHOBHBIE METOIBI T€HETHKH

YeJoBeKa:  IEeHEAJOTMYeCKHi,  OJIM3HELOBbIM,  LUTOT€HETHUYECKUH,
OMOXMMHUYECKUIA, MOJIEKYJIIPHO-T€HETUYECKU. CoBpemeHHoe
OIpeneIeHue TEeHOTHUIA! IIOJITHOT€HOMHOE CEKBEHUPOBAHHUE,

F€HOTUIIMPOBaHWE, B TOM uuciae ¢ nomompro  [II[P-ananusa.
HacnencrBennsie 3a0oneBaHusl 4eoBEeKa: NeHHbIe O0Je3HU, OOJNE3HH C
HACJIEZICTBEHHON  NpEeApacloNOokKEHHOCTbIO, XPOMOCOMHBIE  OOJIE3HH.
Comarnueckue U reHepaTHBHbIE MyTaluu. [IpuHIMNIBI 310poBOro obpasa
KU3HU, TUarHOCTUKH, MPOPUIAKTUKH U JICUEHUS] TEHETUYECKUX OO0JIe3HEM.
Meauko-reHeTH4ecKkoe KOHCYJIbTUPOBAHHE. 3HAYEHHE MEIULUHCKON
TFEeHETUKU B MPEAOTBPALICHUM M JICYEHUM TE€HEeTHYECKUX 3a00JeBaHUM
YeJloBeKa

7 Cenexnust opranu3zmMoB. OCHOBBI OMOTEXHOJIOTUH

7.1  |Cenexuus Kak HayKa U IpoLecC. 3apOXkKACHUE CEIEKIMU U TOMECTUKALIUA.
VYuenne H.U. BaBmioBa 0 meHTpax NpPOMCXOXKICHHS M MHOT000pasus
KYJIBTYPHBIX pacTeHUi. LIeHTpBhl IPOUCXOXKICHNUS NOMAIIHUX JKUBOTHBIX.
Coprt, nopoaa, mraMm

7.2 CoBpeMeHHbIE METOIbI CEIeKIIUU. MacCOBBIN U UHAUBUIAYATbHBINA OTOOPHI
B CeJeKIMM  pacTeHud ©u  KUBOTHBIX. OIlEHKAa  3KCTepbepa.
bnuskopoacTBeHHOE  CKpelMBaHWE - WHOpUAMHT. Ywucras JUHUA.
CkpemyBaHMe 4YHCTHIX JIMHWK. [erepo3uc, wnmm THOpUAHAS CHJIA.
HepoactBennoe ckpemniuBanue - ayropuauar. OTaaneHHas THOpUAN3aius
U ee ycnexu. VMCKycCTBEHHBI MyTareHe3 W MOJIYYEHHE MOJMIIIOUI0B.
JlocTrKeHUs CeNIEKIIMKU PaCTeHUH, )KUBOTHBIX U MUKPOOPTaHHU3MOB

7.3 buoTexHosorust Kak oTpacib MPOM3BOJICTBA. ['€HHAs MHXKEHEpHUs. DTaIlbl
co3ganust pekomOuHanTHOUM JIHK u Tpancrennsix opranusmos. Kinerounas
uxeHepusa. Kierounele KylnbTypbl. MUKpPOKJIOHAJIBHOE Pa3MHOXKEHUE
pactenuid. KnonupoBanue BBICOKONPOIYKTHBHBIX CEIIbCKOXO03SMCTBEHHBIX
OpraHW3MOB. OKOJIOTHYECKHEe W JdTHYeckwe mpodmembr. MO -
TEHETHYECKH MOAU(MUITUPOBAHHBIC OPTaHU3MBbI

[IpoBepsiemble TpeOOBaHUS K PE3yAbTATaM OCBOCHHUS OCHOBHOM
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oOpa3zoBaresnbHO nmporpammsl 11 kiacca

Kon [TpoBepsiemble MpeAMETHBIE PE3YIILTATHl OCBOCHHSI OCHOBHOMN
IPOBEPSAEMOTro 00pazoBaTeIbHOM POrpaMMbI CpeTHEro 00I1Iero oopa3oBaHus
pe3ynbTaTta
1 ChopMHUpOBaHHOCTH 3HAHUI O MECT€ U POJM OMOJIOTUU B CHUCTEME

HAy4yHOrO 3HAaHUA €CTECTBEHHbIX HayK, B (opmMupoBaHuu
COBPEMEHHOU €CTECTBEHHO-HAy4HOM KapTUHBI MHpPAa U HAy4HOIO
MHUPOBO33pEHMS; O BKJIAJ€ POCCHUMCKMX M 3apyOeXkHbBIX YUEHBIX-
OUOJIOTOB B pa3BUTHE OHONOTMM; (PYHKIMOHATIHLHOW TPaMOTHOCTH
4eJIOBEKA JUIsl PELICHMS )KU3HEHHBIX 3314

2 YMeHue packpbiBaTh COJEp)KaHHE OWOJOTHYECKMX TEPMUHOB U
MOHATHI: BUJ, MOMYJISAIUSA, TCHO(DOH/, SBOTIONUS, ABUKYIIHE CHIIbI
(paxTopsr) ABOJIIOLINH, MPHUCTIOCOOJIEHHOCTh OpraHU3MOB,
BHJI000pa3oBaHue,  DKOJIOTHYECKHE  (haKTOpbl,  DKOCHUCTEMA,
OPOJAYLEHThI,  KOHCYMEHTBI,  PEAYyIEHThl, IeNu  MUTaAHUsi,
AKOJIOTMYECKAs MMUpaMuIa, OMoreoneHos3, onocdepa

3 YMmeHnue uznaratb OMOJIOrMUYECKUE TEOPUU (IBOJIIOLMOHHAS TEOpUS
Y. JlapBuHA, CHHTETHYECKas TEOpUsS DHBOJIIOLMM), 3aKOHbl U
3aKOHOMepHocTH  (3apoabimeBoro  cxoactBa  K.M.  Bapa,
YyepelnoBaHUs TIJIaBHBIX HAIpaBICHMW M myred ssomonuu A.H.
CesepuoBa, yueHust o Ouocepe B.M. Bepnaackoro), onpenensits
I'PaHMIIBI UX TPUMEHUMOCTH K )KMUBBIM CUCTEMaM

4 YMeHue BHaJeThb METOJaMH HAy4dHOro T[O3HaHUS B OHOJIOTUHU
(HaOnroficHWEe W OMUCAHUE KUBBIX CHUCTEM, MPOIECCOB W SIBJICHUIA;
opraHu3alus W TMpOBeJeHHE OHOJOTHYECKOr0 OSKCIEPUMEHTA,
BBIJIBIDKEHHE  THUIOTE3bl;  BBISBIICHHE  3aBUCUMOCTH  MEXIY
UCCIIEelyeMbIMU BEJTMYMHAMM, oO0BsicCHEHUE MOJTY4E€HHBIX
pEe3ylAbTAaTOB, MWCIOJb30BAHHBIX HAYYHBIX MOHATUM, TEopuli u
3aKOHOB; YMEHHE [IeNaTh BBIBOJbI HAa OCHOBAaHUM MOJYYEHHBIX
pPE3YyIbTATOB)

5 YMeHue  BBIICIATH  CYIICCTBCHHBIC  NPHU3HAKA  CTPOCHUS
OMOJOTMYECKMX OOBEKTOB: BHJIOB, TMOMYJISIUNA, MPOIYIEHTOB,
KOHCYMEHTOB,  PEAYLIEHTOB, OHOTE€OLICHO30B M  DKOCHUCTEM;
OCOOCHHOCTH  MPOIIECCOB  HACIEACTBEHHOW  HM3MEHYHBOCTH,
€CTECTBEHHOT0 O0TOOpa, BHUI000pa30BaHUsA, MPUCIOCOOIICHHOCTH
OpraHU3MOB, JIEHCTBUSI JKOJOTUYECKUX (AKTOPOB HA OPraHU3MBI,
MEepeHoca BEIIECTB MW IOTOKAa DSHEPTMM B DKOCUCTEMaX,
AHTPOIIOIE€HHBIX HW3MEHEHUUW B DKOCHCTEMAaX CBOEH MECTHOCTH,
KPYTrOBOpOTa BEIIECTB M OMOT€OXMMHUUYECKUX ITUKIOB B Onocdepe

6 YMeHue INPpUMCHATL  IIOJIYYCHHBIC 3HAHUA  OJIA 00BSICHCHMS
OMOJIOTHYECKHIX IponccCoB U HBHCHHﬁ, JJIA IPHUHATHUA MIPAKTUYCCKHUX
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pelleHuii B IIOBCEJHEBHOM JKM3HM B LelsiX oOecnedeHus
0€30MaCHOCTU CBOETO 3J0POBbS U 3[I0POBbS OKPYXAIOLIUX JIFOJIEH,
cOoONIOIEHUs HOPM TIPaMOTHOTO IOBEAECHUS B  OKpYXKarolleH
OPUPOTHON cpene; MOHMMAaHWE HEOOXOIUMOCTH HCIOIB30BAHUS
JNOCTM)KEHUH  COBPEMEHHOM  OMOJOrMM Uil PalMOHAIBHOTO
PUPOAOIIOJIb30BAHUS

7 YMeHue penarh 3JieMEeHTapHbIC OMOJIOTHYECKUE 3a]a91, COCTABIIATh
CXeMbl TIepeHOCca BEIIECTB W DSHEPIUM B IKOCHCTeMax (Ienu
MTATAHMS)

8 YMeHue BBIIOJIHATH Ja0OpaTOpHBIE M MPaKTHUYECKUE paboTHhl,
coOmonaTh mpaBuia npu paboTe ¢ y4eOHBIM U JaOOpPaTOPHBIM
000pyI0BaHHEM

9 YMeHne KpUTUYECKH OLIEHWBATh U MHTEPIIPETUPOBATH HH(POPMAIUIO
OMOJIOTUYECKOTO  COAEPIKAHUSA, BKIIOYAIOLIYI0  IICEBJIOHAYYHBIE
3HaHMSI U3 Pa3IMYHbIX MCcTOYHUKOB (CMMU, HaydyHO-mOmyJsipHbIE
MaTepuaibl);  paccMaTpuBaTh  I[VOOAJbHBIE  JKOJIOTMYECKHE
npoOJIeMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOMICHHIO K HHUM
COOCTBEHHYIO MO3UIIHIO

10 YMmenue co3gaBaThb COOCTBEHHBIE NHCbMEHHBIE UM YCTHBIC
cooOmeHus, 0000mas  OMOJOrMYecKyl0  MH(POpPMALHMIO U3
HECKOJIbKUX MCTOYHUKOB, TPAaMOTHO HCIOJB30BaTh MOHSATUIHBIN
amnmapaTt OMOJIOTUH

[TpoBepsiemblie aemeHThI conepxanus (11 kmacc)

Kon [IpoBepsieMblii 2JIEMEHT COAECPIKAHUS

1 DBOJIIOLMOHHASA OUOJIOTHS

1.1 | DBoOJIIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHUU.

CsuzerenscTBa 3BoOOLMH. [laneoHTonornueckue: Mociae0BaTeIbHOCTh
HOSIBJICHUS] BUJIOB B MAJICOHTOJIOTUYECKOH JIETOIHMCH, MTEPEXOIHbIE (DOPMBI.
buoreorpaduueckue: cxoAacTBo U paziuuue dayH U (pIop MaTepukoB U
OCTPOBOB. DMOPHOJIOTHYECKUE: CXOJICTBA U PA3IUYMS SMOPHOHOB Pa3HBIX
BUJIOB TO3BOHOYHBIX. CpaBHUTEILHO-aHATOMUYECKUE: TOMOJIOTUYHBIE,
aHAJIOTUYHbBIE, PYIUMEHTApHBIE OpraHbl, AaTaBU3MBL. MOJEKYISIPHO-
OMOXMMHUYECKHE: CXOACTBO MEXaHM3MOB HACJEICTBEHHOCTH M OCHOBHBIX
MeTa0OIMYECKUX MyTEeH Yy BCEX OPraHn3MOB

1.2 |OBomonuonnas teopust Y. JlapBuna. Ilpeanocbulku BO3HUKHOBEHHUS
napBuUHM3Ma. JI[BWOKyIlME€ CWiIbl 3BOJIOLMM BHJIOB 10 JlapBHHY
(M30BITOYHOE  pPAa3MHOKEHHE  TPU  OTPAaHUYEHHOCTH  PECYPCOB,
HEOmpeJieicHHass ~ M3MEHYMBOCTh,  Ooppba  3a  CyIIECTBOBaHUE,
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€CTECTBEHHBIN 0TOOD)

1.3 |Cunternueckas teopust sBomonnu (CTD) u OCHOBHBIE €€ MOJOKEHHUS.
Muxkpospodronus. [Tomyssius kak eMHAIIA BUJIA ¥ SBOJIOIUN

1.4 | ABwxkymue cuibl (paKkTOpsI) SBOJIOIUU BUIOB B IIpUpoie. MyTarimOHHBII
npoiecC U KOMOWHATHBHAS W3MEHYUBOCTH. llOomyssiiMOHHBIE BOJIHBI U
npeiid rteHoB. WMzomsumss w  murpamms. EcrectBeHHbIi  oTOOp -
HanpaBIAOIHiA (HakTop Boaonnu. OpMbI €CTECTBEHHOTO 0TOOPA.
[Ipucnoco6ieHHOCTh OpPraHU3MOB KakK pe3ylbTarT 3BoJonud. [Ipumepsr
IpUCIIOCOOJIEHUN y OpraHu3MoB. ApoMop(O3bl U UAHOATANTALIMH.

Bun wu BumooOpazoBanme. Kpurepunm Buma. OcHoBHBIE (HOpPMBI
BH1000pa30BaHus: Teorpapuaeckoe, SKOJIOTHISCKOE

1.5 |MakposBomtonus. DPopmbl IBOMIONUU: (PUIETHYECKAsA, JAUBEPTCHTHAS,
KOHBEPIeHTHas, apayienbHas. HeoOpatuMocTs 3BOIIONINN

2 Bo3HuKHOBEHUE 1 pa3BUTHE KU3HU HA 3eMJie

2.1 Jlonay4Hble MpeACTaBICHUS O 3apOKJACHUU KU3HU. HaydHble rUmotesbl
BO3HHKHOBCHHMS KU3HM Ha 3emiie: abMOTeHe3 U MaHCTepMUs. XUMUIeCcKas
SBOJIIOIUS. DKCIIEPUMEHTAIBHOE MOJTBEPKACHUE XUMUYECKOM SBOJIIOLINH.
HauaneHbie srtanmbl Ouonormyeckod spomormu. ['umoresa PHK-mwupa.
ITepBbie k1eTKU U UX 3BOONMSA. DOpMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX
OpraHU3MOB

2.2  |Pa3BuTue xu3HU Ha 3emJie 1o 3paM U nepuojaM. Karapxei. Apxerckas u
npoTepo3oiickast 3pbl. [laneo3oiickas spa U ee MepUOIbL: KeMOPHICKHIA,
OPAOBUKCKHM, CHIIYPUUCKHUH, I€BOHCKHM, KAMEHHOYIOJIbHBIM, TIEPMCKUH.
Me3so301icKas 3pa U €€ epruoAbl: TPUACOBBIN, IOPCKHM, MEJIIOBOU.
KaitHo3o0lickass 3pa u €€ [epuoibl: NaJICOrCHOBBIM, HEOTCHOBBIN,
AHTPOIIOrE€HOBBIN. XapaKTEPUCTHUKA KIIMMATA U I'€0JOTHYECKHUX IMPOLIECCOB.
OcCHOBHBIE ATambl SBOJIOLMHM PACTUTEIBHOTO M YKMBOTHOIO MHpA.
Apomopdo3bl 'y pacTeHHid W KUBOTHBIX. [losiBIeHWe, pacuBeT u
BBIMHUPAHUE TPYII KUBBIX OPraHU3MOB

2.3 |CucremMa OpraHM4ecKoOro MHpa KakK OTpakeHHe 3BOJIOIUH. OCHOBHBIE
CUCTEMATUYECKHE IPYIIbl OPraHu3MOB

24 |DOBomonusi  4enmoBeka.  AHTpomosiorus — Kak ~ Hayka.  Pa3Butue
MPEICTABICHU O TPOUCXOXKACHUM YeJOBeKa. MeToabpl H3y4deHUs
anTporioreHe3a. (CxoJIcTBa M pa3NIMuus YEIOBEKA U JKUBOTHBIX.
CucremMaTuyeckoe MoJoKEeHUE YeI0BeKa.

JBwxymue  cuibl  (dakropel) — aHTpomnoreHe3a.  HacnenctBennas
U3MEHUYMBOCTh M €CTECTBEHHBIN 0TOOp. OOIIecTBEHHbI 00pa3 KU3HU,
U3TrOTOBJIEHUE OPYAUH TPYAA, MBILIJIEHUE, pEYb

2.5 OcHOBHBIE CTaJAMM W BETBU SBOJIOLMHU YEJIOBEKA: aBCTPAJIONUTEKH,
YenoBek ymenselil, YenoBek mpsaMoxoasdiuii, YenoBek HeaHAEPTAIbLCKHUH,
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YenoBexk  pasymHbIi. Haxomkum  MCKOMAaeMbIX  OCTaHKOB,  BpeMs
CYIIECTBOBaHUS, OOJIACTh PACIPOCTPAHEHUs, 00bEM TOJOBHOTO MO3Ta,
o0pa3 KU3HU, OPYIUS

2.6 |YenoBeueckue pacel. OcHOBHbIE OOJNIBLIME pacbl: E€BPONCOUIHAS
(eBpasmiickas), Herpo-aBCTpaiouHasl (PKBATOpHAIbHAS), MOHTOJOUIHAS
(a3uarcko-amepuKaHckas). UepTel MpUCHIOCOOICHHOCTH TNpeACTaBUTENEH
YeJIOBEUECKUX pac K YCIOBHUSM CYIIECTBOBaHUS. EMMHCTBO 4emoBeUECKUX
pac. Kputuka pacuzma

3 Opranu3Mbl ¥ OKpYXKaroIas cpe/ia

3.1 DKOJIOTHSl Kak HayKka. 3ajJadyd | pasleibl dIKOJoThh. MeToabl
SKOJIOTUYECKUX HCCIEIOBaHUM. DKOJIOrn4eckoe MupoBo33peHue. Cpenbl
oOUTaHWS OPraHM3MOB: BOJHAs, HA3eMHO-BO3/YIIIHAs, IIOYBEHHAas,
BHYTpHUOPTraHW3MEHHAs

3.2 |Okonoruueckue (axroprl. Knaccudukarus skoigoruyeckux (HakTopos:
abuoTnuyeckue, OMOTUYECKHE U aHTPONOreHHbIe. [leificTBHE HKOTOTHYEeCKIX
(GhaKTOpOB HAa OPTaHU3MBbI

3.3 | AbGuoTtuyeckue bakTophI: CBeET, TeMIeparypa, BIIAYKHOCT.
®otonepuogusMm.  [lpucrnocobrmeHuss  OpraHu3sMoOB K JACHCTBUIO
abuotnyeckux QpakTopoB. buonornueckre puTMBbI

3.4 |buormueckue  QaxTopsl. Bumel  OMOTHYECKMX ~ B3aUMOJICHCTBHIA:
KOHKYPEHLIUS, XUIIHUYECTBO, Mapa3uTH3M, MYyTYyajlu3M, KOMMEHCAJIU3M
(Hax1eOHUYECTBO, KBAPTUPAHTCTBO), AMEHCAIIN3M, HEUTpamu3M. 3HaUYeHUE
OMOTUYECKUX B3aUMOJEWUCTBUM JJIs CYIIECTBOBaHUS OpPraHU3MOB B
IPUPOJIHBIX COOOIIECTBAX

3.5 |Dkojoruveckue XapakTepUCTHUKH Tomyiasaiuu. OCHOBHBIC ITOKA3aTelu
MOIYJISIUUM: YUCIEHHOCTb, IUIOTHOCTh, POXIAAEMOCTb, CMEPTHOCTb,
MPUPOCT, MUTpaLKs. JJMHAMUKA YUCIICHHOCTH MOMYJISIIUYA U €€ PETyJIAIus

4, COO6H_IGCTBa H OKOJIOTHYCCKHUE CUCTCMbI

4.1 |CoobuecTBO OpraHu3mMoB - OuorneHo3. CTpyKTypbl OMOLIEHO3a: BHIOBA,
MpOCTpaHCTBEHHas, Tpoduueckas (nuiieBas). Buapl-gomuHanTel. CBSI3U B
OuoreHose

4.2  |DOxomormueckne cucTeMbl (9kocuctembl). [loHsTHe 00 »KocHcTeME H
OuoreoreHose. @DyHKIMOHAIbHBIE KOMITOHEHTBI 9KOCUCTEMBI:
IPOJYLUEHThI, KOHCYMEHThI, peayleHThl. KpyroBopoT BeUIECTB M IMOTOK
SHEpruM B 3KocHucTeMe. Tpoduueckue (MUIIEBbIE) YPOBHU 3KOCHUCTEMBI.
ITnmespie e u cetn. OCHOBHBIE ITOKa3aTeIM KOCHUCTEMBI: OHoMacca,
OPOAYKIMS. OKOJIOTMYECKHE MHUpaMUAbl: NPOAYKLUUH, YHUCIEHHOCTH,
o6uomMaccel. CBOMCTBa 3KOCHUCTEM: YCTOMYMBOCTb, CaMOPETYISALUS,
pa3Butue. Cykueccus
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4.3  |IIpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCUCTEMA XBOWHOTO
WIH [IUPOKOJTMCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIE  DKOCHUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCHUCTEMEI.
buonornueckoe M XO3AWCTBEHHOE 3HAYEHHE  arpOdKOCUCTEM U
ypOOIKOCHUCTEM.

buopasznooOpasue kak (akrop ycroitumBoctu 3KocucTeM. CoOXpaHECHHE
OMOJIOTMYECKOTO pa3HOOOpa3us Ha 3emiie

4.4 | VYuenune B.U. Bepnanckoro o 6uocdepe. I'panuiipl, coctaB U CTpyKTypa
ouocdepnl. XKuBoe BemectBo u ero ¢pyHkiuu. OcodeHHOCcTH Ouochepbl
KaK T700anbHOM 3KOCUCTEMBI. [/[MHaAMudeckoe paBHOBECHME M OOpaTHas
cBsi3b B Onocdepe. KpyroBoporsl BemecTB U OMOT€OXUMHUUYECKUE ITUKITBI
3JIEMEHTOB (yrieposa, a30Ta). 30HAIbHOCTh Onocdepbl. OCHOBHBIE OMOMBI

CYIIIH

45 |YenoeyectBo B Owmochepe 3emi. AHTPONOTCHHBIE H3MECHCHUS B
ouocdepe. I'modanpHBIE IKOJIOTHYECKHUE MPOOIEMBI.

OcHoBa paIMOHANILHOTO YIIPABJICHHUS TPUPOJHBIMU pecypcaMu U HX
UCIIOb30BaHME. JlocTH)eHUsI OMOTIOTHU U OXpaHa MIPUPOIbI

[IpoBepsiembie Ha EI'D o 6uonoruu tpedoBaHus
K pe3yJibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOTrpaMMBI
CpeIHero o0Iiero oopa3zoBaHus

Kon [TpoBepsiembie TpeOOBAHUS K MPEAMETHBIM PE3yIbTaTaM OCBOCHUS
IPOBEPSEMOTO OCHOBHOM 00pa3oBaTeIbHON MPOTrPAMMBbI CPETHETO OOIIIETO
TpeboBaHUs oOpa3oBaHus
1 CchopMHUpOBaHHOCTD 3HAHUI O MECTE W POJU OMOJIOTHU B CHUCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUT COBPEMEHHOU

€CTeCTBEHHOHAYYHOU KapTHHBI MUPA, B TO3HAHUH 3aKOHOB TIPUPOIBI
W PCIICHWH  KU3HCHHO  BAXHBIX  COIUAIBHO-ITUYCCKUX,
HYKOHOMHUYECKUX, IKOJIOTUIECKUX MPOOJIeM YEeIIOBEYECTBA, a TAKKE B
pPEIICHUH BOIMPOCOB PAIMMOHAIBHOTO MPHPOJONOIB30BAHUS, B
(OpMUPOBAHUU IICHHOCTHOTO OTHOIICHHS K TPHUPOJE, OOIIECTBY,
YEJIOBEKY; O BKJIQJIC POCCUICKUX U 3apYOCKHBIX YUEHBIX - OMOJIOTOB
B Pa3BUTHE OMOJIOTHH

2 Brnanenue cucteMoil 3HaHUKW OO0 OCHOBHBIX METOJIaX HAYy4YHOTO
MO3HAHUS, UCTIOB3YEMbIX B OMOJIOTMYECKUX MCCIIETOBAHUSAX HKUBBIX
00OBEKTOB U DJKOCUCTEM (ONucaHWe, U3MEpEHue, NPOBEICHUE
HaOIOJIEHUH); CcrocoOaMu BBISIBICHHUS W OIIEHKH aHTPOTOTEHHBIX
W3MEHEHUN B IPUPOJIE.

YMeHue BbIIBUTaTh TUIOTE3bI, IPOBEPSTh X IKCIEPUMEHTATbHBIMU
cpenctBamu, QGOPMYIUPYsS TIeNlb WCCICIOBAaHUS, aHAIH3UPOBATH
MIOJIyYEHHBIE PE3yJIbTaThl U JEJIaTh BHIBOBI.
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BoIgBieHUE 3aBUCUMOCTH MEXIY UCCICAYEMBbIMU BEIMYMHAMU,
00BSICHEHHE TIOTYYSHHBIX PE3YABTATOB U (POPMYIUPOBAHUE BHIBOIOB
C UCIIOJIb30BAHUEM HAYUYHBIX IIOHATUH, TCOPUN U 3aKOHOB

3 YMeHue BIAJeTh CHCTEMOW OMOJOTHMYECKHX 3HaHHWM, KOoTopas
BKJIFOYAET: OCHOBOIIOJIATAONINE OWOJOTHYCCKUE TEPMHHBI U
NOHATHUS (KU3Hb, KJIETKA, TKaHb, OPTaH, OPTraHU3M, BUJI, TOMYJISIINS,
sKOCHCTEeMa, OuoleHo3, Ouocdepa; meTaboaM3M, TOMEOCTa3,
KJIETOYHBII ~ MMMYHHUTET, OHOCHHTE3 Oeiika, OHOMOJUMEDPHI,

JIMCKPETHOCTb, camMoperyJsus, CaMOBOCIIPOU3BEICHHE,
HACJICICTBEHHOCTh, HM3MEHYMBOCTh, JHEPro3aBUCUMOCTh, POCT U
pa3BUTHE);

ouonoruueckue Teopuu: kierouHas teopus T. IlIBanna, M.
[Ineitnena, P. BupxoBa; KIOHAIbHO-CEIEKTUBHOTO uMMyHurteta I1.
Opnux, .M. MeuHukoBa, XpoMOCOMHasl TEOPUsl HACIIEACTBEHHOCTHU
T. Moprana, 3akoH 3apoabimieBoro cxoactBa K.  bopa,
HBOMIOLMOHHAs Teopus Y. JlapBuHa, CHHTETHYECKas TEOPUS
ABONIOLMM, Teopus  aHTpomoreHeza Y. [lapBuHa; Teopus
ouoreoneHo3za B.H. CykaueBa; yuenue H.M. BaBunoBa o nenrtpax
MHOT000pa3us U MPOUCXOXKICHUS KYIbTYPHBIX PACTCHHM, ydeHue
A.H. CeBeprioBa 0 NmyTsX U HampaBJICHUSIX 3BOJOLMH, yueHue B.M.
Bepnanckoro - o Ouocdepe); 3akoHbI (eAMHOOOpa3Ws MOTOMKOB
NIEPBOr0 IMOKOJIEHUS, pAaCIICIUIEHUs MPU3HAKOB, HE3aBHCHMOIO
HacjeqoBaHus Npu3HaKoB I'. MeHnzens; ClemIeHHOro Hacaeq0BaHus
IIPU3HAKOB W HAapylleHHs cuemieHuss reHoB 1. Moprana;
TOMOJIOTUYECKUX PSAOOB B HACIEACTBEHHOM u3MeHunBoctd H.U.
Basunoga; reneruueckoro papHoecus JIx. Xapau u B. BaiinOepra;
3apoapieBoro cxoxactea K. bapa; Ouorenernueckuii 3akoH O.
I'exkens, @. Mroinepa);

NPUHIUIBI (AUCTOTHI FAMET, KOMILLIEMEHTapPHOCTH);

npasuwia (MuHuMyma tO. JInburxa, 3K0J10rMYecKoi MupaMuIbl YHCET,
OMOMACCHI ¥ SHEPTHH ),

runote3bl (koanepsatHoil A.M. Onapuna, nepBudyHoro OynboHa JIx.
Xonpeitna, mukpochep C. dokca, pudo3uma T. Uek)

4 YMeHue pemath IMOUCKOBBIE OHMOJOTHMYECKHE 3aJadyd; BBISBISATH
MPUYUHHO-CIIC/ICTBEHHBIC CBSI3U MEXTY HCCIIeTyeMbIMU
OMOJOTHYECKUMHU OOBEKTaMH, MPOILeCCaMU M SIBJICHUSIMH; JIeJIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHH TIOJYYCHHBIX PE3yIbTATOB;
COCTaBJIAITh TEHOTUIMYECKHE CXEMBI CKpEIIMBAHUS JUISI Pa3HBIX
TUTIOB HACJICMOBAHUS MPU3HAKOB Y OPTaHU3MOB, COCTABIIATH CXEMBbI
MEepPeHoca BEIIECTB M JHEPrHM B HAKOCUCTeMaxX (IenH MUTaHUs,
MIUIIEBHIC CETH)

) YMeHHe yCTaHaBIMBAThb B3aMMOCBSI3M MEXAY CTPOCHHUEM W
GYHKIUSMU: OpPraHOMJOB, KIETOK pa3HbIX TKAHEW, OpraHamMu u
CUCTEMAMHU OpPraHOB Yy PACTEHHUM, JKUBOTHBIX M YEJIOBEKA; MEKIY
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sTamamMu OOMeHa BeIeCTB; JTalamMd KJIETOYHOrO IHKJIA U
JKU3HEHHBIX IIMKIIOB OpPraHU3MOB; JTanamMu 3MOPHUOHAIBLHOTO
pa3BUTHs; TEHOTUNIOM U (EeHOTHNOM, (PEeHOTHHOM U (aKTOpaMmu
cpeabl OOWUTaHMS; MPOUECCAMHU HBOIIOLMH; JBIKYIIUMH CHIIAMU
AHTPOIIOr€HEe3a;  KOMIIOHEHTAaMU  pPAa3JMYHbIX  JKOCUCTEM U
MPUCTIOCOOJICHUSIMHA K HUIM OPTaHU3MOB

6 YMeH#ue BBICTATh CYIECTBEHHBIE MIPU3HAKH:

CTPOCHMSI BUPYCOB, KJIETOK IMIPOKAPHOT U IYKAPUOT; OJTHOKJIETOUHBIX
Y MHOT'OKJIETOYHBIX OPraHU3MOB, BU/I0B, OMOT€0IIEHO30B, IKOCUCTEM
u Ouocdepsbl; CTPOCHHS OPraHOB W CHCTEM OPraHOB pPaCTECHUH,
’KMBOTHBIX, YeJI0BEKa; IIPOLIECCOB KU3HEAEATEIbHOCTH,
OPOTEKAIOMIMX B OpPraHU3Max PAacTeHHUH, >KUBOTHBIX U YEIIOBEKa;
OMOJIOTMYECKUX IMpOllecCOB: oOOMEeHa BewecTB (MeTaboau3M),
uHGOpPMAIK U TIPEBPAIICHUS SHEPTUH, OPOKEHHSI, aBTOTPOGHOTO U
rerepoTpo(HOro THUIOB MUTaHMS, (OTOCHUHTE3a U XEMOCHUHTE3a,
MUTO34, Melo3a, raMeTOreHesa, IMOpuUoreHesa,
NOCTAMOPHOHAIBHOIO PAa3BUTHS, PA3MHOXKEHUS, WHIUBUIYAIBHOTO
pa3BUTHsL OpraHu3sMa (OHTOI€HE3a), B3aMMOJCIHCTBUS T'€HOB,
reTepo3nca; JIEUCTBUI HMCKYCCTBEHHOIO oTbOopa,
CTAOMJIM3UPYIOIIET0, JBUKYILEIO U Pa3pbIBAIOIIETO0 €CTECTBEHHOIO
0T0Opa; aIIONaTPUYECKOro U CUMIATPUYECKOIO BHJI000pa30BaHUS;
BIUSHUS JBUKYIIUX CHJ SBOJIIONMHA Ha TeHO(OHA TMOMYISIUY;
IPUCIIOCOOJIEHHOCTH OPraHU3MOB K cpejie OOMTaHMsl, YepeTOBaHUs
HaNpaBJICHUH YBOJIIOLNN; KPYrOBOPOTA BEIIECTB M MOTOKA SHEPTUH B
IKOCHUCTEMAX

7 ChopMHUpPOBaHHOCTh yYMEHHS BBIJCIATH CYIIECTBEHHBbIE MPHU3HAKH
BHUPYCOB, KJIETOK TPOKAPUOT M DYKAPHOT; OTHOKICTOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BUJIOB, OMOT€OIIEHO30B U HKOCHUCTEM;
0COOEHHOCTH MPOLIECCOB OOMEHA BEIIECTB U MPEBpAIllEHUs SHEPTUU
B KJIETKE, (DOTOCHHTE3a, MIIACTHUECKOT0 M IHEPTeTUYECKOro oOMeHa,
XEeMOCUHTE3a, MHTO3a, MeHO03a, OIUIOJIOTBOPCHHS, PA3BUTHI H
pa3MHOKEHUS, WH/IMBUyaTbHOTO pa3BUTHUSA Oopranu3mMa
(oHTOTEeHE3a), OOPHOBI 3a CYIIECTBOBAHHME, €CTECTBEHHOTO OTOOpA,
BU000pa3oBaHusi, NPUCHOCOOICHHOCTH OpPraHM3MOB K Cpele
oOuTaHMsI, BIWSHUAS KOMIIOHEHTOB DJKOCHUCTEM, AaHTPOIIOTEHHBIX
M3MEHEHUN B 3KOCUCTEMAX CBOEH MECTHOCTH, KpPYTOBOPOTA BEILIECTB
Y TIpeBpalleHus SHEPTUHu B Onochepe

8 YmeHnue UCIIOJIb30BaTh COOTBETCTBYIOIIIHE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMHUHOJIOTUIO U CUMBOJIUKY JUIsI IOKa3aTeIbCTBA
POACTBA OPraHU3MOB PA3HBIX CUCTEMATUUYECKHUX IPYIIN; B3aUMOCBS3H
OpraHu3MOB M Cpeabl OOWTaHUS;, E€JUHCTBA YEJIOBEUECKHX pac;
HEOOXOMMOCTH  370pOBOTO  0o0pa3a  JKWM3HHM,  COXpaHEHUs
pazHoo0pa3usi BUJIOB U 3KOCHCTEM KaK YCJIOBMSI COCYIECTBOBAHUS
MIPUPOBI U YEIIOBEYECTBA
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9 YMeHue KPUTHYCCKHU OLICHHBATH I/IH(i)OpMaHI/IIO OMOJIOTrHYECKOI0
COJACpKaHUS; UHTCPIPCTUPOBATH ITUUCCKHUC ACIICKTBI COBPCMCHHBIX
HUCCIICIOBAHUI B 6I/IOJ'I01"I/II/I, MCAUIINHC, 6I/IOTeXHOHOFI/II/I;

paccMaTpuBaTh rI100aNTbHBIC JKOJIOTUYECKHE poOIeMbl
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIIHIO

IlepedeHb 311€MEHTOB coAepKaHus, IpoBepsieMbIx Ha EI'D
10 OMOJIOTHH

Kon [IpoBepsieMblii AIIEMEHT COAepKAHUS

1 buosnorus kak Hayka. JKuBble CUCTEMBI U UX U3YUCHUE

1.1 |CoBpemeHHast OuoJIOTHs - KOMIUIEKCHas Hayka. buojormueckue Hayku H
u3ydyaemble MMM 1pobnembl. DyHIaMeHTaJbHbIE, MPUKIAIHBIE U
NOMCKOBBIE HayYHbIE UCCIIEA0BAHMS B OMOJIOTUH.

3HayeHue OHoOJOrMM B (OPMHPOBAHMM COBPEMEHHOW €CTECTBEHHO-
Hay4yHOU KapTuHbl Mupa. [Ipodeccun, cBs3anHble ¢ OMoIoruel. 3HaUyeHue
OMOJIOTUHU B MPAKTHUECKON AEATEIHOCTH YeJIOBEKa: MEIULIMHE, CEIbCKOM
X0351UCTBE, NPOMBIIIJIEHHOCTH, OXpaHe MPUPOIbI

1.2 |)KuBble cHCTEMBI Kak TpeaMeT u3ydeHusi Omosioruu. CBONCTBA KMBBIX
CUCTEM: €IMHCTBO XMMHMYECKOI'O COCTaBa, JUCKPETHOCTh U LIEIOCTHOCTb,
CJI0KHOCTb U YIOPSAI0YEHHOCTh CTPYKTYpBI, OTKPBITOCTb,
caMOOpraHu3anus, CaMOBOCIIPOM3BEJICHUE, pa3IpaKuMOCTh,
U3MEHYMBOCTh, POCT U pPa3BUTHE.

YPpOBHH OpraHM3aluy >KUBBIX CHUCTEM: MOJIEKYJIAPHBIM, KJIETOYHBIM,
TKaHEBbIM, OpPraHU3MEHHbIH, MOMYIALMOHHO-BUOBOM, 3KOCHUCTEMHBbII
(OmoreoneHoTnyeckuii), Omochepusiit. Ilpomeccs, mnpoucxoadmme B
KUBBIX cuctemax. OCHOBHblE NpHU3HAKM kuBOro. JKu3Hp kak Qopma
CYLIECTBOBAHUS MaTepUU

1.3 Mertozasl 6uoniornueckor Hayku. HaGmronenue, usmepeHue, S3KCepuMeHT,
cucTeMaru3anus, meraaHanu3. [loHsaTHe O 3aBUCMMOM M HE3aBHCHUMOU
nepemeHHou. [InanupoBanue skcnepumenta. IlocraHoBka W mpoBepka
runore3. HyneBas rumore3a. [loHsiTe BBIOOpKH U €€ JOCTOBEPHOCTb.
Pa36poc B Onosnorndyeckux gaHHbIX. OleHKa TOCTOBEPHOCTH MOJTYYCHHBIX
pe3ysbTaToB. [IpUUnHBI UCKaXEHHS PE3YJIbTAaTOB dKcniepuMeHTa. [lonstue
CTaTUCTUYECKOIO TecTa

2 Knerka kak Onosjoruyeckas cucreMa

2.1 |Knetka - CTpyKTypHO-(QYHKIIMOHAJIbHAS €IWHMIIA >KUBOTO. HcTopus
OTKphITHS KiIeTKU. Pabotsl P. I'yka, A. JleBenryka. Knetounas teopus (T.
[lIBanu, M. Illneiinen, P. BupxoB). OCHOBHBIE MOJIOKEHUSI COBPEMEHHOM
KJIETOYHOM TEOpHHU.
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Metonbl  MONEKYISPHOM W KJIETOYHOW OHMOJOTHMU: MHMKPOCKOIHUS,
xpomarorpadus, anekTpodopes, METOJ MEYEHBIX aTOMOB,
b depeHmaibHOE HEHTPUPYrUpOBaHre, KYIbTUBUPOBAHUE KIIETOK

2.2 | XUMHUYECKHH COCTaB KJIETKH. Makpo-, MUKPO- U YJIbTPAMUKPOIJIEMEHTHI.
Boma wu ee pomp Kak pacTBOpHUTENs, peareHTa, ydacTue B
CTPYKTYPUPOBAHUMU KIIETKH, TEIUIOPETYJALMH. MUHEpaapHbIE BELECTBa
KJIETKU, UX OMojiornyeckas poiib. Pojib KATHOHOB M aHMOHOB B KJIETKE.

buonornyeckue mnonumepsl. benku. AMUHOKHCIOTHBIM COCTaB OEIIKOB.
Ctpyktypsl OenkoBod  Mojekynbl. IlepBuuHas CcTpykTypa Oenka,
NEeNTUIHAs CBA3b. BTopuyHas, TpeTHUYHasi, YETBEPTHUUHAS CTPYKTYPHI.

Jlenatypanmusi. CaoiicTBa OCJIKOB. Knaccudukarus OCJIKOB.
buonornuyeckue GpyHkiuu O0EIKoB.
VYrneBoanl. MoHocaxapu/ibl, JIMCAXapUJIbl, OJIMTOCaXapHIbl u

nonucaxapuasl. OOmuUi TUIaH CTPOSHUS M (PU3UKO-XUMHUYECKHUE CBOMCTBA
yriieBos1oB. buonornyeckne ¢yHKINU YTIEBOOB.
Jlunugel.  TmapodunsHo-rHapodoOHbie  cBoiicTBa.  Knaccudukarus

munuaoB.  Tpurnmumepunabl,  Gochonumuapl,  BOCKH,  CTCPOH/IBI
buonornyeckue ¢ynkiuu aunuaoB. OOmmue cBoWCTBa OMOJIOTHUECKHX
MeMOpaH - TEKYyYecTb, CIOCOOHOCTH K  camM03aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunossie kucnotel. JJHK u PHK. CtpoeHne HYKIEHHOBBIX KHCIIOT.
Hyxneoruner. [lpuniun kommnemeHntapuoctu. [lpaBmiio Yapradda.
Crpykrtypa JHK - n1BoitHas cnupanb. MecTOHaxoXIeHUE |
ouonornyeckue Gynkunu JHK. Bunet PHK. @ynkuun PHK B knetke.
Ctpoenue Monekynasl AT®. Makpospruueckue cBs3u B moliekysie ATO.
buonornyeckue ¢ynknum AT®. BoccTaHOBIIGHHBIE TMEPEHOCUUKH, WX
dbyakuun B kiaetke. Cekpenupoanue JHK.

CrpykrypHass  Ouosiorus: onoxuMuyeckue u  Omou3MUEeCKHe
UCCJIEIOBAHUS COCTAaBA U MPOCTPAHCTBEHHOM CTPYKTYPbl OMOMOJIEK Y

2.3 |Tumbl KJIETOK: 3yKapuoTHUecKass W mpokapuoruyeckas. CTPYKTYpHO-
(G yHKIIMOHANIbHBIE 00pa30BaHUs KIETKU.

Crpoenne mpokapuoTHueckoil kieTku. Kierounas creHka Oaktepuil u
apxei. OcoOeHHOCTH CTpOeHus TreTepoTpodHOl U aBTOTpPOdHOM
IPOKAPHOTHYECKUX KJIETOK. MECTO U poJib IPOKapHOT B OMOILIEHO3aX.
Ctpoenue u G YHKIIMOHUPOBAHKE AYKAPUOTUYECKOU KJIETKHU.
[Ina3matuueckas meMmOpana (miazmanemma). CTpykTypa mia3MaTH4ecKoi
MeMOpaHbl. TpaHCHOPT BEIIECTB 4Yepe3 IJIa3MaTHYECKyl0 MeMOpaHy:
naccuBHbIN (AU Py3us, obnerueHnas AudQy3usi), aKTUBHBIN (IEPBUYHBIN
U BTOPUYHBIN akTUBHBIN TpaHcmopt). [lomymponuiiaeMoct MeMOpaHb.
Pabora naTpuii-kaaueBOro Hacoca. DHIOIMTO3: MUHOIMTO3, (Paromuros.
Ox3ouuto3. Kinerounas crenka. CTpykTypa ¥ G yHKIIMH KJIETOYHOM CTEHKU
pacTeHuii, rpu0oB.

[Murommaszma.  [luto3omb.  LluTockener.  JIBUKEHHE  IIMTOILIA3MBIL.
OpraHouabl  KIJIETKH. OpHomeMOpaHHBIE ~ OPTaHOWIBI  KIJIETKU:
supomnazMaruyeckas cetb (OIIC), anmapar ['oabmaku, JIM30COMBI, UX
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cTpoeHue u (QyHKUMH. B3auMoOCBsI3b OJHOMEMOpPAHHBIX OpPraHOWIOB
kineTkd. CTpoeHue rpaHyiaspHOro peTtukyiyma. CHHTE3 pacTBOPUMBIX
OenkoB. CuHTE3 KJIETOYHBIX MeMOpaH. [naakuii (arpa”yaspHBIN)
SHAOMIA3MaTHYeCKuil peTukynyMm. CekpeTopHas (yHKIMS —anmapaTa
lNombxu. TpancnopT BemiecTB B KieTKe. Bakyonn pacTUTENbHBIX KIIETOK.
Knerounsrit cok. Typrop.

[TonyaBTOHOMHBIE OPTaHOU bl KJIETKH: MUTOXOHIPHH, IJIACTU/IBI.
Crpoenrie 1 GYHKIIUM MUTOXOHJIPHUH U TutacTull. [lepBUYHbBIE, BTOPUYHBIC
U CJOXHBIE IUIACTUJIBI (POTOCUHTE3UPYIOIIMX 3YKAPUOT. XJIOPOIIACTHI,
XPOMOIIACTBI, JIEMKOIUIACTHI BBICHINX PACTECHHI.

HememOpannsie opranou sl kiieTku CTpoeHue U GyHKIIMH HeMeMOpaHHBIX
opranousioB kietku. Pubocomsl. MukpodunameHTsl. MBIIIeUHbIE KIETKH.
Muxkpotpybouku. Knerounsiii ientp. CTpoeHe U ABMKEHUE KTYTUKOB U
pecHu4eK. MUKpOTPYOOUKH IUTOTUIa3MBbL. L[eHTpHrOIh.

SAnpo. OGonouka sijpa, XpoMaTHH, KapuoIiazMa, SAPBIIIKH, UX CTPOSHUE
u  ¢QyHkuuu. SnepHeiii  OenkoBbld  MaTpukc. IIpocTpaHcTBEHHOE
pacmoyio)keHre XpoMocoM B HHTepdaszHom szpe. benku xpomaruna -
TUCTOHBI.

Knerounbie BkimtoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA  KJIETOK
JYKapHUoOT (PaCTUTEIbHOM, )KHBOTHOM, IPUOHOM )

24  |Accumwisauus M JUCCUMWISILIKSA - JB€ CTOPOHbI MeTaOonm3ma. Tursbl
oOMeHa BelIeCTB: aBTOTPOHBINA U reTepoTpodHbIid. YdyacTue Kuciopoaa B
OOMEHHBIX  Ipoleccax. OJHepreruyeckoe  oOecreueHue  KIETKU:
npeBpamienne AT® B oOMeHHBIX mpoueccax. epMeHTaTUBHBINA XapakTep
peaxiuil kaeToyHoro Meradbonusma. epmMeHThI, UX CTPOECHUE, CBOICTBA U
mexanusMm  geiictBusa.  Kodepmentsl. Omimuuss  GepMEeHTOB  OT
HEOPraHWYECKUX  KaTaau3aTopoB.  benku-akTuBaTopsl M O€IKU-
UHTUOUTOPEI. 3aBUCHUMOCTh CKOPOCTH (PEPMEHTATHBHBIX PEAKIH OT
pa3IMyYHBIX (aKTOPOB.

[lepBuuHbBI CHHTE3 OpPraHUYECKUX BelleCTB B KieTke. Portocunres. Poub
XJIOpOIJIaCTOB B mpouecce ¢orocuHTe3a. CBeroBas U TeMHOBas (a3sbl.
[IponyktuBHOCTh (poTOCHHTE3a. Brnmsnue pasnuunbix (HakTOpoB Ha
CKOpOCTb (hoTOCHUHTE3a. 3HaUeHUE (POTOCUHTESA.

XeMOCHHTE3. Paznoobpasue OpPraHN3MOB-XEMOCHHTETHKOB:
HUTpUHUIMpYIOIITE  OaKTepuu,  KEIe300aKTepuu,  CepoOaKTepuH,
BOJIOPO/IHBIE OaKTepru. 3HAUEHNE XEMOCHHTE3A.

AnaspoOHble opranu3mbl. Bunbl Opoxenus. IIpoaykTel OpoxkeHus U ux
UCTIOh30BAaHUE YETOBEKOM. AHA’pOOHBIE MUKPOOPTaHNU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YIUTEIN OOIE3HEH.

AspobHbIe OpPTaHHU3MBI. Oransl DHEPTEeTUYECKOTO oOMeHa.
[ToaroroBurenpHpli 3Tan. [nnMkonu3 - OECKUCIOPOAHOE pacHLICIICHHE
[JIFOKO3BI.

buonornueckoe okucieHue, WIN KIETOYHOE AblxaHue. Poab MUTOXOHApHUIA
B Mporeccax OHOJOrMY4ecKoro OkucieHud. lluknudyeckue peakuuu.
OxucnutensHoe Qochopunupoanue. [IpenmymiectBa a’poOHOTO TYTH
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oOMeHa BeIIeCTB mepesa aHadpoOHBIM. D(PGHEKTHUBHOCTh YHEPrETHUYECKOTO
oOmeHa

2.5 |Peakumm wmaTtpuyHOrO CHHTe3a. [IpHHIMI ~KOMIJIEMEHTapHOCTH B
peakuusAx  MaTpU4YHOrOo  CHUHTe3a.  Peamusanus — HacIeICTBEHHOU
uHpopmanmu. ['eHeTnyeckuid KoA, ero cpoicTBa. TpaHCKpUMLMS -
MaTpUYHBIN CUHTE3 PHK. IIpuHLATIBL TPaHCKPUIILUU:
KOMIUJIEMEHTAPHOCTb, AQHTUINIAPAIIENILHOCTD, aCUMMETPUYHOCTb.
Tpancnsmuss 1 ee stanbl. Yyactue tpaHcnoptHeix PHK B OuocunTtese
Oenka. YcnoBusi 6mocuHTeza Oenka. KoaupoBanme aMuHOKHCIOT. Pomnb
pubocom B OrocuHTE3€e OeKa.

Oprannsanus reHoma y NpOKapuoT U JyKapHOT. Perymsauus akTMBHOCTH
reHoB y mpokapuoT. ['unore3a onepona (d. KakoO, XK. Mano). Perynsus
0OMEHHBIX IpolieccoB B kiieTke. Kiierounslit romeocras.

Bupycel - HeknmeTouHsle (OpPMBI KM3HM M OOJMraTHbBIE MapasUTHI.
CrpoeHue nNpocThIX U CI0KHBIX BUPYCOB, pETPOBUPYCOB, OakTepruodaros.
Bupycupie 3a0oneBaHusi denoOBeKa, KHBOTHBIX, pacTtenmil. CIIN/I,
COVID-19, connanpHbie 1 MEAUIIMHCKHUE MPOOISMBI

2.6 |Kierounsli nuki, ero mepuoisl M perymasuus. Mutepdaza u Muros.
OcobOeHHOCTH TIpoLEeccOB, NpoTekalmux B uHTepdase. Iloaroroska
KIeTKM K  genenuto.  lIpecuHrteTtmyeckuii  (HOCTMUTOTHYECKHUIA),
CUHTETHMYECKMI W TMOCTCUHTETHYECKUH (MPEMUTOTUYECKUIN) MEPUOIbI

uHTEP(a3bI.
Marpuunsiii cunre3 JHK-permmmkanms. IlpuHnunsr permumkanuu JJHK:
KOMILIEMEHTapHOCTb, IIOJIYKOHCEPBATUBHbIN CUHTE3,

aHTunapamienbHocts.  Mexanuzm  permkanuu - JJHK.  Xpomocowmst.
Crpoenue xpomocoM. Temomepsl u Tenmomepaza. XpOMOCOMHBIH Habop
KJIETKH - KapuoTHN. JIUNJIOMIHBIA M TalUIOWJHBIA HAOOPBI XPOMOCOM.
I'omonornunbie XpoMOcOoMBI. [10710BBIE XPOMOCOMBI.

Henenne knerkn - mMuto3. Cragum MHTO3a M TNPOUCXOIAIINE B HHUX
npoueccel. Tumsl murto3a. Kapuokumues u nuroxusHes. buosormgeckoe
3HAYeHUE MHUTO3a. Perymsuus  MHUTOTHYECKOrO  LMKJIA  KJIETKH.
[Iporpammupyemast KiieToyHasi THOETb - allOINTO3.

@ yHKIMOHAJIbHAsI TEHOMHUKA

3 OpI‘aHI/I3M Kak OMoJiormyeckas cucreMa

3.1 OHOKIETOYHbIC, KOJIOHUAJIbHBIE, MHOTOKJIETOYHbIE OpPraHu3Mbl U
MHOTOTKAHEBBIC OPTraHU3MBl.

dopMbI pa3MHOKEHHUST OPTaHU3MOB: Oecrosoe (BKIItOYas BET€TaTUBHOE) H
noysioBoe. Buapl Oecrosioro pasMHOXXEHHUS: IMOYKOBAHHE, CIOPYJISAIINS,
dbparMeHTaIys, KITIOHUPOBAHUE.

ITosnoBoe pazmuoxenue. [losoBbie KiIeTKH, Ui ramersl. Meio3. Ctaauu
Mmeno3sa. Ilosenenne xpomocoMm B menose. Kpoccunrosep. buonornueckuin
CMBICIT MEeH03a M MOJIOBOTO Ipoiiecca. Meito3 U ero Mecto B KM3HEHHOM
[IMKJIE OPTaHU3MOB.
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[IpenzapoasimieBoe pazButue. ['ameroreHe3 y xuBOTHbIX. [losoBbie
xene3pl. OOpazoBaHUe M Pa3BUTHE TOJOBBIX KieTOK. CriepMmaroreHes u
ooreHe3. CTpoeHue MOJIOBBIX KiIeTOK. OTUIOA0TBOPEHHE U IMOPHOHAIIBHOE
pa3BuTHe XUBOTHBIX. CIIOCOOBI OIIIOJOTBOPEHUS: HAPYKHOE, BHYTPEHHEE.
[TapTenorenes.

WupuBunyaneHOe  pa3BUTHE  OpraHu3moB  (oHToreHes).  Cranuu
sMOpHoreHe3a >XMBOTHBIX (Ha mpuMmepe asarymiku). [poGnenue. Turbl
npo6nenus. OcoOCHHOCTH APOOJICHUS MIICKOMUTAIOIINUX. 3apO/IbIIICBhIE
JUCTKU (TacTpyisiiusi). 3akiajika OpraHOB M TKaHEH U3 3apOJIbIIIEBbIX
JUCTKOB. B3amMHOe BIMSHME 4YacTed pa3BHUBAIOLIEIOCS 3apOAbIIIa
(oMOpHoOHanbHAsT UHAYKINS). 3aKiajKa IUIaHa CTPOCHHS >KMBOTHOTO Kak
pe3yJIbTaT HEPAPXUYECKUX B3aUMOACHUCTBMM T'€HOB. BimsgHue Ha
SMOpPUOHANBHOE PA3BUTHE PA3JIUYHBIX (HAKTOPOB OKPYXKAIOLIEH Cpebl.
Poct u pasButue xuBotHbIX. [locTomMOpuonamsHbli mepuos. [Ipsimoe u
HenpsiMoe pa3Butue. PazButne ¢ Meramopdo3oM y OeCrO3BOHOYHBIX U
NO3BOHOYHBIX JKUBOTHBIX. bHoOlOrHMyeckoe 3Ha4YeHHE MPsSMOIo U
HENpsIMOTO Pa3BUTHS, UX paclpoCTpaHeHWe B mpupoje. Tumbl pocra
KUBOTHBIX. DAaKTOpBI PEryysliMi poCTa KUBOTHBIX M 4yenoBeka. Craguu
NOCTAMOPHOHAJILHOTO Pa3BUTUSL Yy JKMBOTHBIX W 4YesoBeka. l[lepnobl
OHTOT'E€HE3a YEJIOBEKA.

Pasmuoxxenue u pazsutue pactenuil. ['ametrodur u cnopodur. Meiio3 B
KU3HEHHOM LMKjIe pacteHuid. OOpa3oBaHHE CIOp B Ipollecce Meiosa.
l'amerorene3 y pacrenuii. OmIOOOTBOPEHHE U PA3BUTHUE PACTUTEIBHBIX
OpraHn3MoOB. /[BOWHOE OIUIONOTBOPEHME Yy ULBETKOBBIX PACTCHUMU.
OO0pa3oBaHue U pa3BUTHE CeMEHU. MeXaHU3MBbl PEryysluu OHTOIeHe3a Y
PaCTEHHUN U )KUBOTHBIX

3.2 Hctopusi cTaHOBIEHUS M Pa3BUTUA TEHETMKU KakK Haykd. OCHOBHbIC
FEHETUYECKHE TIOHATHS W CHMBOJIBI. | OMOJOTHYHBIE XPOMOCOMBI,
aJUleJIbHbIE TE€HbI, QJIbTEPHATUBHbIC TMPU3HAKH, JIOMUHAHTHBIM U
PELIECCUBHBIN TPU3HAK, TOMO3UIOTa, T[ETEPO3UTr0Ta, YHUCTas JIUHHUS,
rubpunapl, reHotun, (eHorun. OCHOBHBIE  METOABI  T€HETHKH:
THOPHUIOJIOTHYECKUN, IIUTOJIOTHYECKUN, MOJICKYIISIPHO-TEHETUUECKUH

3.3 Monorubpuanoe ckpeniuBanue. llepBbiii 3akoH MeHaens - 3aKoH
eAMHO00pa3usi TMOPUIOB TIEPBOTrO MOKoIeHUs. [IpaBuIo TOMUHUPOBAHUS.
Bropoit 3akoH MeHnaenss - 3aKOH  pacUICIUIEHUS]  MPU3HAKOB.

[utonornueckue OCHOBBI MOHOTHMOPHIHOTO CKpeuuBanus. [‘unoresa
YUCTOTHI FaMeT.

AHanuzupyroliee CKpELMBaHUE. [TIpomexyTOUHBIN Xapakxrep
HacjenoBaHus. Paciiemsienre npru3HakoB MPU HETTOJIHOM JTIOMUHUPOBAHUM.
Jurubpuanoe ckpemmBanue. Tpetuid 3akoH MeHzmens -  3aKOH

HE3aBUCHMOTO HAcjeJ0BaHUs TMPHU3HAKOB. lluTonornyeckne OCHOBBI
JTUTHOPUTHOTO CKPEIIMBAHUS.

CuernieHHoe HacieaoBaHue mpu3HakoB. PaboTer T. Moprana. CrienieHHoe
HacjeJOBaHUE T€HOB, HapyIICHUWE CLEIUICHUS MEXJy TIE€HaMHu.
XpoMOCOMHAasi TEOPHs HACIEICTBEHHOCTH.
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['eneruka nona. XpoOMOCOMHBIN MEXaHU3M ONPEAEICHUS M0Ja. AyTOCOMBI
U TIOJIOBBIE XPOMOCOMBI. [ OMOramMeTHbli W TIe€TepOraMeTHBIM IIOJI.
['eneTnueckasi CTpyKTypa MoJIOBBIX XpoMocoM. HacnenoBaHue npru3HaKkoB,
CLUEIUIEHHBIX ¢ MoJoM. ['eHoTHn Kak menoctHas cucrema. [lnennorponus -
MHOJXECTBEHHOE  JEHCTBHE  TICHA. MHOKeCTBEHHBIN AJUICTIU3M.
B3aumoneiictBue HealienbHbIX TeHOB. KOMILIEMEHTapHOCTh. DMHUCTAa3.
[Tomumepus

3.4 |BzaumopnelicTBHE€ TEHOTUIIAa W Cpenbl NMpu (OpMUPOBAHUU (PEHOTHUIIA.
N3meHunBOCTh Npu3HAKOB. KaueCTBEHHBIE U KOJIMYECTBEHHBIE ITPU3HAKH.
Buapl 13MEHYMBOCTH: HEHACIIEICTBEHHAS U HACIEACTBEHHAS.
MomudukanmonHas H3MeHUUMBOCTb. Ponb cpeapl B (opMHpPOBaHUU
MOIU(GUKAMOHHON  M3MeHuMBOocTH. Hopma  peakuuum  mpu3HAKa.
Bapuanuonnsiii psj u Bapuanuonsas kpusas (B. Moranncen). CoiicTa
MOIU(UKAMOHHON U3MEHUYUBOCTH.

['enoTunuueckas HN3MCHYHNBOCTD. CBoiicTBa FeHOTUITMYECKOMN
HN3MCHYUBOCTH. BI/II[LI FeHOTUIHUYECKON H3MEHYUBOCTH: KOM6I/IHaTI/IBHa$[,
MyTallMOHHAA.

KoMmOuHaTuBHass M3MEHYMBOCTh. Mei03 W TOJIOBOM MpoIecC - OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. PO KOMOMHATUBHON M3MEHUYMBOCTH B
CO3/IaHUU TEHETHUYECKOTO pa3Ho00pasus B Mpeiesax 0JHOTO BUJA.
MyranuoHHass W3MEHYMBOCThb. BuIbpl MyTranuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbIE YW WHIAYLUPOBaHHbIE MyTaluu. SaepHble U
nuToriazMarndyeckue Myranuu. CoMaTH4eCKHe M TIOJIOBBIE MYTAllUH.
[IprunHBl BO3HMKHOBEHMS MyTauuid. MyrareHbel W HX BIHSHUE Ha
OpraHu3Mbl.  3aKOHOMEPHOCTHM  MYTAallMOHHOTO  Ipouecca.  3aKoH
TOMOJIOTUUECKUX PSAJOB B  HaclencTBeHHoW wu3meHuuBoctd (H.U.
BasunoB). BHesiepHast ”3MEHYMBOCTb U HACJIEICTBEHHOCTh

3.5 |Kapuorun uenoBeka. MexxayHapoHas mporpaMma HCCIIEOBaHMs TeHOMaA
yeaoBeka. MeToabl HM3Y4YEHHs] TEHETHMKH YEJIOBEKAa: TI€HEAIOTMYECKUH,
ONM3HEIOBBIA,  IIUTOTCHETUYECKUN,  MOMYJISIIMOHHO-CTATUCTHUECKHH,
MOJIEKYJIApHO-TeHeTHYeCKUii. (COBPEMEHHOE OIpEeNeeHue TI€HOTHMA:
MOJIHOTEHOMHOE CEKBEHHUPOBAHWE, T€HOTUIMPOBAHHE, B TOM 4YHUCIE C
nomotpto [Il{P-ananu3za. HacneacTBeHHble 3a00jeBaHHS  YeJIOBEKA.
I'ennple 1 XpoMOCOMHBIE 00JI€3HU YelloBeKa. bone3Hu ¢ HaciaeacTBeHHOU
MPEIPacoOI0KEHHOCThIO.  3HAYEHUE  MEAMIIMHCKOM  TIE€HETUKH B
NPEIOTBPAIICHUA W JICYCHUH TEHETUYECKUX 3a00JIeBaHUN dYelloBeKa.
CTBOJIOBBIE KIIETKH

3.6 JlomecTukamuss W CeJIeKIUs. 3apOXKJIECHUE CEIEKIIMM W JOMECTHUKAIIUH.
Yuenne H.W. BaBuioBa o meHTpax MPOUCXOXKIACHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHuil. Posib cenexkiuu B CO3JaHUM COPTOB PACTEHUH U
nopoJ )kUBOTHBIX. CopT, mopoAa, MTaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B
HaclieAcTBeHHOM wu3MeHunBocty H.M. BaBuioBa, ero 3HadyeHue s
CEJICKIIMOHHON pabOTHI.

Metoapl celaeKIMOHHONW pPaboThl. MCKycCTBEHHBI OTOOP: MAacCOBBIA U
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WHIUBHUAYATbHBIM. OTambl KOMOWHAIMOHHOW ceneknuu. Vcnbeiranue
MPOM3BOAUTENEH 1O MTOTOMCTBY. OTOOp MO TEHOTHITY ¢ TIOMOIIBIO OIIEHKH
(dbeHOTHIIa MOTOMCTBA U OTOOP 1O TeHOTHITY ¢ moMoIeio ananu3a JJHK.
WckyccTBeHHBINT  MyTareHe3 Kak METOJ  CENEKIMOHHOW  paboThI.
PaguanmoHHBIN M XMMHUYECKMH MYTareHe3 KakK MCTOYHUK MYTaluu y
KYJIbTYPHBIX dbopm OPTraHU3MOB. Hcnonb3oBaHue T€HOMHOTI'O
penaKkTUpOBaHWS W MeTOoA0B pekoMOuHaHTHRIX JIHK s momydenws
MCXOQHOTO MaTepuaia JUisl CEJIEKIUU.

[Tonyuenue TTOJTUTIIIOUIOB. BuyrpuBuaoBas rUOpUIU3aIus.
bnuskopoacTBeHHOE CcKpemuBaHue, WM WHOpuauHr. HepoacTBenHoe
CKpelMBaHue, WM ayrOopuauHr. Ilerepo3uc W €ro  IPUYUHBIL.
Ucnonb3oBanue rerepo3uca B cenekiuu. OtgaieHHas THOpUAM3aLus.
[Ipeononenue Gecryioauss MEKXBHIOBBIX THOPUIOB. JloCTIKEHUS CeNEeKITNU
pacTeHUN U JKUBOTHBIX

3.7 | OObeKThl, UCHOJb3yeMble B OMOTEXHOJOTHH, - KJIETOYHbIE U TKaHEBbIC
KYJIbTYpbl, MHKPOOPIaHU3MbI, HX XapakTEepUCTUKA. TpaauuMOHHAs
OMOTEeXHOJOTus: XJIeOonedeHre, MNoay4YeHue KUCIOMOJIOUHbBIX MPOAYKTOB,
BUHOJIETINE. Muxkpobuonoruueckuit CUHTE3. OOBeKTHI
MUKpPOOUOJNIOrHYecKUX TexHoJorui. [IpousBoacTBo Oennka, aMUHOKHUCIIOT U
BUTaMHUHOB. HckyccrBeHHOE OILUIOIOTBOPEHHUE. Pexoncrpykuus
AWLEKIETOK U KJIOHUPOBAHUE JKUBOTHBIX. METOJ TpaHCIUIAHTALUU SLIEP
KJICTOK.

XpoMOCOMHasi U T€HHas HHXEHepHs. VICKyCCTBEHHBIN CHHTE3 IeéHa U
KoHCTpyupoBanue pexomOuHanTHbIX JIHK. [locTmkeHus u mepcrieKTUBBI
XpPOMOCOMHOM M TE€HHOW HWH)XEHEepuu. MeauuuHCKHe OHOTEXHOJIOTHU.
Hcnonbs3oBaHnEe CTBONOBBIX KIETOK

4 Cucrema u MHOTOOOpa3ue OPraHu4ecKoro MUpa

4.1 |buonormueckoe pasHooOpazue opranu3MoB. (CoBpeMeHHasi cucreMma
opranuyeckoro  mupa. [lpuHnunel  kjaccupukanuu  OpPraHu3MOB.
OcHOBHBIE CHCTEMATUYECKUE IPYIIBI OPraHU3MOB.

OCOOEHHOCTH  CTPOCHUS U KHU3HENEATCIILHOCTA  OJITHOKJICTOYHBIX
opranu3MoB. bakTtepuu, apxeu, OJHOKJIETOYHBIC TPUObI, OJHOKIETOUYHbIE
BOJIOPOCIIH, JIpyrue npoTucThl. KosoHWanbHblE OpraHu3Mmbl. [[BrkeHUe
OJIHOKJICTOYHBIX OpPraHU3MOB: aMeOOHJHOE, >KTYTHMKOBOE, PECHUYHOE.
3ammuTa Yy  OJHOKIETOYHBIX  OpPraHu3MoB.  Pazapaxumocts y
OJIHOKJIETOYHBIX OPraHU3MOB. TaKCHUCHI

4.2  |MHOTOKIETOYHBIE pacTeHus. B3amMOCBA3b YacTeii MHOTOKJIETOYHOTO
opranu3zMa. TkaHW, oOpraHbl M CHCTEMBl OPIaHOB MHOI'OKJIETOYHOI'O
opranu3ma. OpraHu3sM Kak eauHoe Ienoe. TkaHu pacrteHuil. Turbl
pacTUTENbHBIX TKaHEH: oOpa3oBaTenbHasi, IOKPOBHAs, IPOBOIIIIAL,
OCHOBHasi, MexaHudeckas. OcobeHHOCTH CTpoeHus, QYHKIHA W
pacnoJIo’KEeHHsI TKaHEN B OpraHax pacTeHUn
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4.3 |BereraTuBHbIE U T€HEpAaTUBHbIE OpraHbl pacTeHHil. OYHKIMK OPraHoB U
cucreM opraHoB. Kapkac pacreHui. JIBHKeHME MHOTOKIIETOYHBIX
pacTeHuii: Tponu3dMbl U HacTUM. [loryonieHue BOJbl, YIJIEKUCIOro raza u
MUHEPAIBbHBIX BENIeCTB pacTeHusMU. J[[pixanue pacrenuid. Juddysus
ra3oB 4epe3 MOBEPXHOCTb KIETKU. TpaHCHOPTHBIE CUCTEMBI PACTECHUM.
Boinenenne 'y pacrenumil. 3ammTa 'y MHOTIOKJIETOYHBIX —PACTEHUU.
Kyrukyna. CpencrBa nacCUBHOW U XUMHUUYECKOM 3a1IUThl. OUTOHIUIBI.
PaznpaxkumocTts U perynsanus y opranu3MoB. PazipakxumMocCTs U peryisanus
Yy MHOT'OKJIETOUYHBIX pAaCTE€HUM. POCTOBBIE BELIECTBA U UX 3HAUYCHHE

4.5 MHoroxkjneTounble >KMBOTHBIC. B3anmMOCBSI3b 4YacTelli MHOI'OKJIETOYHOI'O
opranu3ma. TKaHW, OpraHbl M CHCTEMBl OPraHOB MHOTOKJIETOYHOTO
opranu3zma. OpraHusm Kak enuHoe 1enoe. ['omeoctas. TkaHu )KUBOTHBIX U
yenaoBeKa. THIBI JKMBOTHBIX TKaHEH: JMHUTEIUANbHAS, COCIMHUTEIbHAS,
MblIleyHasi, HepBHas. OCOOCHHOCTU CTpOCHHUSI, GYHKIIUI U PACIIOIOKESHUS
TKaHEW B OpraHax >KMBOTHBIX U YEJIOBEKa

4.6 |OpraHbl U CUCTEMBl OPraHOB >XMBOTHBIX. (DYHKIIMM OPraHOB M CHUCTEM
opraHoB. Omopa Tena opranu3moB. CKeJeTbl OJHOKIETOYHBIX U
MHOI'OKJIETOYHBIX JKMBOTHBIX. HapyKHbli ¥ BHYTPEHHUH CKEJET.
CrtpoeHne U THIBI COETMHEHUS KOCTEM.

JIB>)K€HME MHOIOKJIETOYHBIX JKMBOTHBIX. IIluTanue xuBOTHBIX. IIuTanue
IIO3BOHOYHBIX JKMBOTHBIX. JlpIXaHWE JKMBOTHBIX. KoOXHOE JbIXaHHeE.
JKabepHoe u JIerouHOE JbIXaHHE.

JIpIxaHWe TI03BOHOYHBIX JKMBOTHBIX. OBOJIIOIIMOHHOE  YCJIOKHEHUE
CTPOCHMS JIETKMX II03BOHOYHBIX >KMBOTHBIX. JlpIXaTeiabHas CHCTEMa
yenoBeka. MexaHnW3M BEHTWIALMM JIETKMX Y NTHUL U MIJIEKONUTAIOIINX.
TpaHcnopT BewecTB y OpraHu3MoB. TpaHCIOPT BEIIECTB Yy JKMBOTHBIX.
KpoBenocHas cucrema u ee opransl. KpoBeHOCHast cUCTEMa TO3BOHOYHBIX
KHUBOTHbIX. Kpyrm KpoBooOpaieHus. OBOJIIOIMHOHHBIE —YCIOKHEHHUS
CTPOEHMSI KPOBEHOCHOM CHCTEMBI ITO3BOHOYHBIX )KMBOTHBIX. Belenenue y
opranu3MoB. Bsigenenne y KuBOTHbIX. COKpaTUTENbHBIE BaKYOJIU.
Opransl  BbieneHus. CBS3b MOJOCTH Tela C  KPOBEHOCHOM U
BBIJICIIUTEIIBHON CUCTEMaMU. BbleneHue y IO03BOHOYHBIX >KMBOTHBIX.
3ammra y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M MX NpPOU3BOJHBIE.
Pazgpaxkumocts u  perymsauus y OpraHusMmoB. Pasgpaxumocts y
OJIHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pasapaxkumocts u perymsuus y
MHOI'OKJIETOYHBIX pacTeHUU. POCTOBBIE BelleCTBAa U UX 3HAYCHUE.

HepBHast cuctema u peQuieKTOpHas peryasiuus y MHOTOKJIETOYHBIX
XKUBOTHBIX. HepBHast cucteMa u ee oTAeNbl. DBOJIIOIMOHHOE YCIOXKHEHUE
CTPOEHUS HEPBHOM CUCTEMBI Y JKUBOTHBIX.

Pa3paboTka anroputMoB U nporpaMm i 3¢ (HEeKTUBHON (yHKINOHATBHON
aHHOTAallMM T€HOMOB, TPAHCKPUIITOMOB, IPOTEOMOB, MeTab0JIOMOB
MUKPOOPTraHU3MOB, PACTEHUN, )KUBOTHBIX U YEJIOBEKa

5 OpraHu3m 4eJoBeKa U ero 3J10pOBbe
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5.1 |Opranbl U cuctemMbl opraHoB uenoBeka. OTnaenabl TOJOBHOTO MO3ra
NO3BOHOYHBIX KUBOTHBIX. Pedekc u pedekropuas nyra. bezycnoBHbie u
yciioBHbIE pediekchl. ['yMopanbHas perynauus ¥ SHIOKpUHHAS CHUCTEMa
KUBOTHBIX M 4enoBeka. JKene3bl SHAOKPHHHON CHUCTEMBI U MX TOPMOHBI.
JeiictBue TOpMOHOB. B3aMMOCBSI3b HEPBHOW M SHIOKPUHHOW CHUCTEM.
l'umoranamo-runodu3zapHas cucrema. Pednexkc um pednexkropnas myra.
besycnoBHbIE U ycTOBHBIE PEIICKCHI

5.2 |3ammra opranusmMa oT Ooje3Hed. VMMyHHass cucTemMa 4eJOBeKa.
Kietounsiii u ryMOpasibHBIE UMMYHHUTET. BpoKaeHHBIN, TPpHOOPETEHHBII
cnenupuyecKui WMMYHHUTET. Teopus KJIOHAJIbHO-CEJIEKTUBHOT'O
ummyHuteta (I1. Opnux, ®.M. bepner, C. Tonerara). BocnanuTtenbHbie
OTBETHl OpPraHu3MoB. Pojb BPOXIEHHOIO HUMMYHHUTETa B pPa3BUTHHU
CHUCTEMHBIX 3a00JIeBaHUM

5.3 |KpoBenocnas cucrema u ee opranbl. Cepjie, KPOBEHOCHBIE COCYIbI H
kpoBb. Kpyru kpoBooOpaiienus. Pabota cepana u ee perynsmus

5.4 |[prxanue uyenoBeka. Juddys3us ra3oB Uepe3 MOBEPXHOCTh KIIETKH.
JlpIxaTenpHas cucrema 4yenoBeka. JlpixarenbHas noBEpXHOCTh. Perymsuns
nbixaHus. JlprxareabHble 00beMbl

55 [MumeBaputenbHas cucrema uenoBeka. OTAenbl MNUIIEBAPUTEIBHOTO
TpaKTa. [InmeBapuTenbHbIC JKEJIE3Bl. Bnyrpunonoctaoe 51
BHYTPHUKJICTOYHOE MHUIIIEBAPEHUE

5.6 |[lokpoBsl n ux mpousBoanbie. Opranbl BeiaeneHus. [louku. Ctpoenne u
¢yHkunoHupoBaHue Hedpona. DunbTpanus, cekpeuuss M o0paTHOE
BCAaChIBaHUE KaK MEXaHM3Mbl pabOThl opraHoB BbiaeneHus. OOpazoBaHue
MOUYH y YEJIOBEKa

5.7 |/[BmwxeHue deyoBeka: MblieyHas cucrema. CKENEeTHbIE MBIIIIBI U HUX
pabota. CTpoeHue U TUIIBI COEAMHEHUSI KOCTEN

6 Teopus 3Bomoruu. Pa3Burue *u3Hu Ha 3emiie

6.1 |OBomormonnass teopus Y. JlapBuHa. Ilpeanochuikyn BO3HUKHOBEHHS
napsuHu3Ma. JKu3Hb 1 HaydHas AestenbHOCcTh Y. JlapBuHa.

JBwxymue cwibl dBomonuu  BugoB 1o Y. JlapBuHy (BbICOKas
UHTEHCUBHOCTb Pa3sMHOKEHUS OpPTraHU3MOB, HaclleJICTBeHHAs
W3MEHYUBOCTh, OOpnba 3a  CyIIECTBOBAaHWE, €CTECTBEHHBIM U
HUCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunrernueckoil teopuu sBomtonuu (CTI). HeitrpanbHas
Teopus HBoyonuKu. CoBpeMeHHasi 3BOJIIOLUOHHAS OWOJIOTHUSA. 3HAYCHUE
SBOJIIOLIMOHHON TeOpUH B (POPMHPOBAHUU €CTECTBEHHO-HAYYHOU KapTUHBI
Mupa

6.2 [Monmynsauust kak saeMeHTapHas eauHuna -3Boionuu. CoOBpEMEHHbIE
METOIbI OLIEHKH T'€HETHYECKOTO Pa3sHOOOpasusi U CTPYKTYPHI IOIYIISIIUAMN.
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N3menenune reHodoHga MOMYJISIUU Kak 3JIEMEHTAPHOE HBOJIIOIIMOHHOE
sIBJICHHE. 3aKOH reHeTudeckoro paBHoBecus [x. Xapau, B. BaitnOepra.
DOnemeHTapHble (PakTOpbl (ABMXKYIIME CUIIbI) 3BOJIOUMHU. MyTallMOHHBIN
nporiecc. KomOunaTtuBHash u3MeHUMBOCTh. Jlpeiid TeHOB - cirydaiiHbIe
HEHANPABJIICHHbIE HM3MEHEHUS] 4YacToT aiienedl B momymsauusx. OddexT
ocHOBaTensa. Murpanuu. W3omsmus  momymsumid:  Teorpaduueckas
(mpocTpaHCTBEHHAs ), OUoIornyeckas (pernpoayKTUBHA).

EctectBennbiii oTO0p - HampaBisommil ¢GaxTop 3BoIIOIUH. DOpMEI
€CTECTBEHHOT0 OTOOpa: ABIKYIIMMA, CTAOWIM3UPYIOUINH, pa3pbhIBAIOLIUI
(mm3pyntuBHBIi). ITonoBoit oT6Op.

[Ipucnoco6IeHHOCT, OPraHU3MOB KaK pe3ylbTaT MHUKPOAIBOJIOIHH.
Bo3HukHOBEHHE TMPUCTIOCOONEHUH y OpraHu3mMoB. ApoMopdo3sl H
uanoanantanuu.  [IpuMepsl  mpucnocoOyiieHHii Yy  OpPraHU3MOB.
OTHOCUTENBFHOCTD MPUCTIOCOOIEHHOCTH OPraHNU3MOB.

Bun, ero kputepunm u crpykrypa. BupooOpazoBaHue Kak pe3yiabTaT
MUKpO3BOJonH. M3omsauus - kiodeBoit pakrop BumooOpazoBanus. [1ytu
U crnocoObl BHUI000pa3oBaHUs: ajulonaTrpudeckoe (reorpaduyeckoe),
CHUMITATPUUYECKOE (PKOJOTUYECKOE), "MTHOBeHHOE" (MOJIMILIOWIU3AIus,
rubpuan3anus). JuTenbHOCTh IBOMIOIMOHHBIX POIECCOB.

MexaHnu3Mbl GOpMHUPOBAHHS OMOJIOTHUECKOTO Pa3HO00pasHs.

Ponp  3BOMIOIMOHHONM OWoOMOrMM B pa3pabOTKe HAy4YHBIX METOJIOB
coxpaHeHus: OmopazHooOpaszusi. MHUKpOIBOMIONHUS U KOIBOJIOLHS
napa3suToB UM MX X03s€B. MexaHu3Mbl (OPMHUPOBAHUSI YCTOMYMBOCTU K
AHTUOMOTUKAM U CLIOCOOBI OOPHOBI ¢ HEl

6.3 |MeToasl wW3y4eHHS MaKpOABOJIOUWHU. [lameoHTOIOTHMYECKHEe METOIbI
u3ydeHusi 3Boonuu. Ilepexomnpie GOpMBI M (PUIIOTEHETHUYECKUE PSIIBI
OpPTraHU3MOB.

buoreorpadudeckne Meroapl u3ydeHus: 3potonun. CpaBHeHUE (GIIOpHI U
(dayHbl MaTEpHKOB M OCTPOBOB. buoreorpadudueckue obiactu 3emiu.
Buabi-oHIEMUKH U PEITUKTHI.

OMOPHOJIOTHYECKHE U CPABHUTEIBHO-MOP(OIOTHYECKHE  METOJbI
U3YYCHHSI IBOIONMH. [ eHeTHYeCKne MeXaHU3Mbl 3BOJIIOIIUHA OHTOTECHE3a U
TIOSIBJICHUSI DBOJIIOIMOHHBIX HOBIIECTB. | OMOJIOTUYHBIE M aHAJOTHYHBIC
opranbl. PynuMeHTapHBIE OpraHbl W  aTaBU3MBL.  MOJIEKYISIPHO-
TCHETUYECKHE, OMOXMMHYCCKUE W MaTEMAaTHUECKUE METOJbl H3Y4YCHUS
BONMIOIUU. ['omMonornynbie TeHbl. COBPEMEHHBIC METOMABI MOCTPOCHUS
(UITOTEHETUYECKUX JIEPEBbEB. XPOMOCOMHBIC MYTAIllMd € OBOJIOLHUS
TCHOMOB.

O6mue 3akoHoMepHOcTH (mpaBwia) sBomonuu. HeobpatumocThb
IBOJIIOIMU. AanTiBHAs paauanus. HepaBHOMEPHOCTh TEMIIOB 3BOJIIOIAN

6.4 |Hayunble TMMOTE3bl MPOUCXOXKACHHS KU3HM Ha 3emue. AOworeHes u
na"criepmus. JloHaydHble TPEACTABICHUS O 3aPOXKIACHUHM O KU3HH
(kpeaioHu3M). ['mnoTe3a MOCTOSIHHOTO CaMO3apOXkKACHUS KU3HU U €€
onpoBepxxeHue onbitamu ®. Penu, JI. Cnamnmanumanu, JI. Ilactepa.
[IpoucxoxieHue 5KM3HU U aCTPOOUOJIOTHSL.
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OcHOBHBIE ~ JTambl  HEOpraHMuYeckod  sBomouud.  IlmanerapHas
(reoyiorudeckas ) SBOJIONUSA. X UMHYECKas SBOJIONUSA. AOMOTreHHBIN CHHTE3
opraHuyeckux BemiecTB u3 Heopranuuyeckux. Omeir C. Mwuepa u T
IOpu. OGpazoBanue nonumepoB U3 MoHomepoB. KoanepBarHas rumnoresa
AWM. Omapuna, rumnore3a mnepBuuHoro OynaboHa JIk. XomzaeiiHa,
reHetuyeckass runore3a . Memnepa. Pubosumer (T. YUek) u rumoresa
"Mupa PHK" V. I'un6epra. ®opMupoBanre MeMOpaH U BO3HHUKHOBCHHE
MPOTOKJIETKHU.

Uctopus 3emun u MeTonsl ee u3ydeHus. lVckomaemble opraHMYecKue
octratku. ['eoxpoHoyorus u ee Meroapl. OTHOCUTENbHAS W aOCOFOTHAS
reoxpoHosiorusi. ['eoxpoHoorHyeckass IWIKana: S0HBI, 3Pbl, MEPHOBI,
SMOXH.

Havanbuble sTanbel opranuueckod sBomtonuu. [losiBieHue u 3BOTIOLUSA
NEPBbIX KIETOK. OBOMIOUUA MeTadonu3Ma. BO3HUKHOBEHHE MEPBBIX
skocucteM. CoBpeMeHHbIe MUKPOOHBIE OMOTIIICHKU KaK aHaJIOT MEepPBbIX Ha
3emite coobiectB. CTpomMaToauThl. [IpokapHOThl U 3YKApUOTHI.

[Tpoucxoxnenue YKapuoT (cumbuorenes). DBOJIOLUOHHOE
MIPOUCXOKICHUE BHUPYCOB. [Ipoucxoxaenue MHOTOKJIETOYHBIX
opranu3MoB. BO3HHKHOBEHHWE OCHOBHBIX TPYII MHOTOKJIETOYHBIX
OpraHU3MOB.

OcCHOBHBIE 3Talbl IBOJIOLUUH BBICIIUX pacTeHUH. OCHOBHBIE apoMOpP(}O3bI
pacrenuii. Beixon pactenuii Ha cymy. [losBiaeHue CrIOpOBBIX PaCTEHUN U
3aBoeBaHue UMH cymu. CemeHHble pacTeHus. [IpoucxoxaeHne BETKOBbIX

pacTeHui.
OcCHOBHBIE 3Tanbl IBOJIOLUHN KUBOTHOrO Mupa. OCHOBHBIE apoMOp(O3bl
XKUBOTHBIX. Benackas ¢ayna. KemOpuilckuii B3pbIB - TOSIBICHHE

COBpEMEHHbIX THUNOB. llepBble XOpaoBble XKHMBOTHBIE. KH3HB B BOJE.
OBomiouus 1M03BOHOYHBIX. [Ipoucxoxnenue ampuOuil W penTUIUi.
[Ipoucxoxaenue MieKonuTarwomux W nrul.  [IpuHoun — KirodeBoro
apoMop@do3za. OcBoeHHe OECIIO3BOHOYHBIMH U TO3BOHOYHBIMHU KUBOTHBIMHU
CYILH.

PasButne xu3HuM Ha 3emule MO 3paM WU IEpPUOAAM: apXeW, MPOTEPO30U,
najgeo3ou, Me3030M, KaiHo30iM. OOImas XapakTepUCTHKa KiuMmaTa M
reojoruyeckux nmnpoueccoB. IlosBieHHe U pacuUBET XapaKTEPHBIX
OpraHu3MoB. YTieoOpa3oBaHHE: €ro YyCJIOBUS W BIUSHUE Ha Ta30BbIN
cocTaB aTMOc(hephl.

MaccoBble BBIMUPaHHUS - SKOJOTUYECKUE KPU3UCHI Ipouuioro. IIpuunsel n
CJIEICTBUS MAacCCOBBIX BbIMUpaHU. COBPEMEHHBIN HKOJIOTUYECKHUI KPU3HC,
€ro 0COOEHHOCTH

6.5 |Pa3zmens! m 3amaun anTpomnosoruu. Metoasl anTpomnonorud. CTaHOBICHUE
IPEICTABICHUN O NPOUCXOXKIAECHUM ueraoBeka. COBpEMEHHbIE HAay4HbIE
TEOPUH.

CxonmeTtBOo  4yenoBeka C  KUMBOTHBIMU. (CHCTEMAaTHYECKOE IOJIOKEHHE
yenoBeka. CBUJETENbCTBA  CXOACTBA  4YEJOBEKA C  YKUBOTHBIMU:
CPaBHUTEIBHO-MOP(OJIOTHYECKHE,  AMOpHOJOTHYecKue,  (U3HOJIOTO-
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OouoxuMuyeckue, nopejaeHUeckrne. OTIMYUS YENOBEKa OT JKUBOTHBIX.
[IpssMoxOXk/I€HHE W KOMIUIEKC CBA3aHHBIX C HUM INpU3HAKOB. PazButue
TOJIOBHOT'O MO3T'a U BTOPO! CUTHAJIbHOM CHCTEMBI.

JBmwxymue  cuibl  ((akTopbl) — aHTpoOmoreHe3a:  OHMOJIOTUYECKHE,
counanbHble. COOTHOIIEHNE OMOJIOTMYECKUX M COLMAIBHBIX (PAKTOPOB B
AHTPOIIOTEHE3E.

OcCHOBHBIE CTaUM AHTPOIIOTre€HEe3a. ABCTPAJIONUTEKU - JBYHOTHE IPEAKH
monen. YenmoBek ymernbli, IepBble U3TOTOBJICHUA OpyAul Tpyna. Yenosek
MPSMOXOJIAIINNA ¥ TEPBBIA BBIXOJ JIt0jAeH 3a mpenensl Adpuku. YemoBek
reiaenbOoeprckuii - oOmUKA TPEeAoK HEaHAEPTAIbCKOTO YelloBeKa W
4eJIOBEKa Ppa3yMHOro. YenoBeK HEaHIEpTaIbCKUW Kak BHJ JIIOJEH
XOJIOHOTO  KiauMmaTa. YenoBek pa3yMHbIH  COBPEMEHHOIO  THIIA,
JICHHCOBCKUI 4€JI0BEK, OCBOEHNE KOHTUHEHTOB 3a npeaenamMu AQpuku.
DBOJIOLKS COBPEMEHHOI'O YesloBeKa. EcTecTBEHHBIN 0TOOP B MOMYISALUAX
yenoBeka. MyTanuoHHbIM mnpouecc u noaumopdusM. IlomynsiuoHHbIE
BOJIHBI, JIpeiip reHoB, murpauus 1 ">Pdekr ocHoBarens" B MOMYISLUAX
COBPEMEHHOI'0 YEJIOBEKA.

UYenoseueckue pacel. [lonsatue o pace. bompmme pacel: eBporeonHas
(eBpazuiickasi), aBCTpalO-HETrpouaHas (3KBAaTOpUAJIbHASI), MOHIOJIOUIHAS
(a3maTcko-amepukaHckas). BpemMs W nyTru pacceieHuss 4YelOBEKa 110
wiaere. EnuHCTBO denmoBedeckux pac. HaydHas HeCOCTOSATENBHOCTh
pacuzma. IlpucnocoOieHHOCTh  4YenoBeKa K  pa3HbIM  YCIOBHUSAM
OKpyJKarlIe cpenbl. Bnusaue reorpaduyeckoi cpeapl U apeiida reHoB
Ha MOP(OJIOTHIO U (PU3UOJIOTHIO YETTOBEKa

7 ODKOCHUCTEMEI U MMPUCYIINC UM 3aKOHOMCPHOCTHU

7.1  |Pa3nens! u 3a1aun 3K010ruu. CBA3b DKOJIOTUU C IPYTUMHU HAyKaMHu.
Metoasl skonoruu. [loneBbie HAOMIOACHUSA. DKCIIEPUMEHTHI B DKOJIOTHU:
IPUPOHbIE U JabopaTtopHbie. MoenupoBaHUE B SKOJOTUU. MOHUTOPUHT
OKPY>KaIOIIEeH CpeIbl: TOKAIbHBIN, peTHOHATBHBIN U TJ100aTbHBIN

7.2 |Okonormyeckue  GakToppl U 3aKOHOMEPHOCTH  HMX  JCHCTBUSL.
Knaccudukanusa skonornueckux (pakTopoB: aOMOTHYECKUE, OMOTHYECKHUE,
anTpororennsie. OOmMEe 3aKOHOMEPHOCTU JCUCTBHUS IKOJIOTUYECKUX
daktopoB. IIpaBuno wmumaumyma (K. Ilmpenrens, HO. JIubux).
TonepaHTHOCTh. DBPUOHOHTHBIE U CTECHOOHMOHTHBIE OpPTaHU3MBI.

Abunornueckue (axtopel. CBeT Kak 3Koyiornueckuil gakrop. eiictBue
Pa3HBIX YYacCTKOB COJIHEYHOI'O CIIEKTpa Ha OpPraHU3Mbl. DKOJIOIMYECKHE
IpyHMbl PAaCTEHUI M )KMBOTHBIX 1O OTHOIIEHUIO K cBeTy. CUTHajIbHas POJib
ceera. dotomepuonusm. Temmeparypa Kak 3KOJOTHYECKUH (PakKTop.
JeiictBue  temmneparypel Ha  opraHu3Mbl. lloiikuimoTepmHble H
TOMOMOTEPMHBIE OPTaHNU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OpPraHU3MBI.
Bnaxunocts kak skonoruueckuit axrtop. Ilpucnocobnenust pacteHuil K
nojanepkanuto  BogHoro Oamanca. Kmaccudukanus —pacteHwil 1o
OTHOUIEHUIO K Boje. [IpucnocoOienust )KMBOTHBIX K U3BMEHEHHIO BOJIHOTO

pexumMa.
[IOKYMEHT MOAMWUCAH 3MIEKTPOHHOM MOANMUCHIO
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Cpenpbl obUTaHMsI OPraHU3MOB: BOJHAs, HA3€MHO-BO3/YIIIHAs, TTOYBEHHAS,
TIIyOWHHASI TIOJIITOYBEHHAS, BHYTpUOpPTaHU3MeHHass. DU3NKO-XUMHUYECKHE
0COOEHHOCTHU cpell obuTanusi opranu3moB. [IpucnocoGienust opranu3MoB
K )KU3HH B PA3HBIX CpejIax.

buonoruueckue putmbl. BHemHue u BHyTpeHHUE puUTMBbI. CyTOUHBIE U
TOJUYHBIE PUTMBL.  [IpHUCIIOCOONIEHHOCTh OPraHW3MOB K CE30HHBIM
U3MEHEHHSIM YCIIOBUM KU3HH.

XKuznennsie ¢opmbel opranm3moB. [lonsTne o XKu3HEHHOH (opme.
XKusznennole ¢GOpMbI pacTeHUil: JepeBbs, KYCTapHUKH, KYCTapHUYKH,
MHOTOJICTHHE TPaBbI, OJTHOJICTHHUE TPaBbl. JKu3HEHHBIC ()OPMBI KUBOTHBIX:
TUAPOOUOHTHI, TEOOMOHTHI, a’pOOMOHTHI. (OCOOEHHOCTH CTPOCHHS U
o0pa3za >XKH3HH.

buotnueckue  ¢dakTOpHI. Buner  OMOTHMYECKMX  B3aUMOJIEHCTBUU:
KOHKYPCHIIUS, XWIIHAYECTBO, CUMOMO3 u ero (opmel. I[lapazutusm,
KooTepanus, MYTYyaJlu3M, KOMMEHCaJIU3M (KBapTUPAHTCTBO,
HaxyieOHnuecTBo). Herpoduueckue  B3auMopeicTBus  (TONMHMYECKHE,
dopuueckue, (abpuueckue). 3HaueHUE OUMOTHUECKHX B3aUMOJICHCTBUI
JUIS  CYIICCTBOBAaHUS OpPraHU3MOB B cpeme ooOurtanus. [IpuHnummn
KOHKYPEHTHOT'O UCKJTIOUEHUS

7.3 |DKOJOrMYecKWe  XapakTepuCTHKH  monyiasuuu.  [lomymsamms — Kak
Ouosornyeckass cucrema. Poib HEOAHOPOAHOCTH Cpelibl, (PU3MUECKUX
O0appepoB H 0coOeHHOCTEe OHOJOTMM BUIAOB B  (POPMHPOBAHHUU
IIPOCTPAHCTBEHHOW CTPYKTyphl nomyisuuid. OCHOBHBIE IOKa3aTelu
NONYJIALIMU: YUCIIEHHOCTb, INIOTHOCTD, BO3PAaCTHAsA U I10JI0Bast CTPYKTYpa,
POKIAEMOCTb, IPUPOCT, TEMII POCTA, CMEPTHOCTD, MUTPALU.
DKojoruyeckas CTpykrypa nomnyisauuu. OneHKa YuCIeHHOCTH MOMYISIUH.
JluHamuka @OMyIsIUMUM MW €€ peryasauusa. buortnyeckuii mnoTeHIMall
nonymanuu. MogenupoBanue AWMHAMUKM nomyinsuuua. Kpuseie pocta
YUCJICHHOCTH nonmyisauuu. Kpusele BDKMBaHUA. Perynsanus 4uCIEeHHOCTH
HOMYJSIIUI: PONb (PAKTOPOB, 3aBUCSIIUX U HE 3aBHCAIIMNX OT TIOTHOCTH.
DKosloruyeckue crpareruu BujoB (r- u K-crparerun).

[TonsiTue 00 sKkosornueckoi Huuie Buaa. Mecroooburanue. MHoromepHas
Mozens  dkosornueckon  Humm k.M.  XarumHcona.  Pa3mepsl
9KOJIOTHYECKOW HUIIK. [loTeHnIManbpHas 1 pealn30BaHHAs] HUILIH.

Bun kxak cucrema nonmynsuuid. Apeanbl BUIOB. BHIBI M UX KU3HEHHBIE
CTpaTerud. 3aKOHOMEPHOCTH TMOBEACHUS W MHUIpauuil KUBOTHBIX.
buonornyeckue MHBa3UM 4yKEPOJHBIX BUJOB

7.4 | CooOmecTBa opranu3MoB. buoreHo3 um ero crpykrypa. CBs3u MeEXIy
opraHu3MaMu B OHMOLIEHO3€. DKOCHUCTEMa Kak OTKpbITas cuctema (A.JDx.
Tencnu). @OyHKUMOHANBHBIE OJIOKM OpPraHU3MOB B  JKOCHUCTEME:
OPOJYLUEHThI, KOHCYMEHTBI, peAylUeHThl. Tpoduyeckue  ypOBHHU.
Tpoduyeckue nenu U cetu. AGuorudueckue OJ0KK 3KocucTeM. [1ouBBI U
wibl B 3KocucTeMax. KpyroBopor BemecTB U MOTOK DJHEPrUU B
9KOCHUCTEME.

OcHOBHBIE  TOKa3aTeaud JKocucTtembl. buomacca W mpoaykuws.
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DKOJOTUYECKUE MUPAMHU/JIBI YHCe, OMOMACChl U SHEPTUH.

HampaBneHnHsie 3aKOHOMEpPHBIE CMEHBI  COOOIIECTB -  CYKIIECCHH.
[lepBruHbIE U BTOPUYHBIE CYKLECCUU M UX INPUYHUHBL. AHTPOIOrE€HHBIE
BO3JIeHCTBUS Ha cykieccuu. KimMakcHoe cooOmiectBo. bropaznooOpasue
U TIOJTHOTA KPYTOBOPOTA BEHIECTB - OCHOBA YCTOMUMBOCTU COOOIIIECTB.
[Ipuponansie KOCHUCTEMBL. AHTpPONIOTEHHbIE 9KOCHUCTEMBI.
Arposkocuctema. ArponeHo3. Paznuuus Mexay aHTPONOrE€HHbIMU U
IPUPOTHBIMU SKOCUCTEMAMMU.

VYpboskocuctembl. OCHOBHbIE KOMIOHEHTHI ypOoskocucteM. ['oponackas
dnopa u payna. CuHaHTpOIH3aIMs TOPOACKON (ayHbl. buomornyeckoe u
XO3SUCTBEHHOE  3HAYEHUE  arpodKOCHCTEM U YpOOIKOCHUCTEM.
3akoHOMEpHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aUMOJICHCTBUI OpPraHU3MOB
B DKOCHUCTEMaX.

[lepenoc »HepruM U BEIIECTB MEXKAY CMEKHBIMU SKOCHCTEMaMHU.
YCTONYMBOCTh OPraHU3MOB, MONYMSLMA M 3KOCHUCTEM B  YCIOBHUAX
€CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3/ICUCTBUIL

7.5 |buocdepa - obmemnanerapHas o0Oonouka 3emid, TA€ CYIIECTBYET WIIU
cymiectBoBajia >ku3Hb. Yuenue B.M. Bepnanckoro o 6uochepe. Obnactu
ouocdepsl u ee coctan. JKuBoe BeliecTBo 6nocdepsl U ero QPyHKIUH.
3aKOHOMEpPHOCTH cCyliecTBOBaHUS Onocdeprsl. OcobeHHOCTH OMOCheps
Kak TJI00aJIbHOHM SKocHcTeMbl. J[MHaAMU4Yeckoe paBHOBecwe B Omocdepe.
KpyroBopoTsl BemecTB U OMOT€OXMMUYECKHE LUKIBI (yriiepoa, a3ora).
PurmuyHOCTH siBNEeHUi B Ouocdepe.

3onanpHOCTh Onocdepsl. Ilonsitue o Gmome. OCHOBHBIE OMOMBI CYIIIH:
TYHJpa, XBOWHBIE Jieca, CMEIIaHHbIC W IIUPOKOJIUCTBEHHBIE Jieca, CTEIH,
CaBaHHBI, WYCTHIHH, TPOIHMYECKHE Jieca, BBICOKOTOphs. KimMar,
pacTUTEIbHBIN ¥ JKUBOTHBI MUP OMOMOB CYIIIH.

CtpykTypa © (QYHKIUS OKHBBIX CHCTEM, OIEHKAa HUX PECYpCHOTO
NoTeHIMaaa U OnocPepHbIX (YHKIIHMA

7.6 |DKxojoruueckue KpU3HChl M HMX OpU4YUHBL. Bo3zaelicTBue dYenoBeka Ha
ouochepy. 3arpsizHeHue BO3AyIIHOW cpeabl. OxpaHa  BoO3ayxa.
3arpsizHeHHe BOAHOW cpeabl. OxpaHa BOAHBIX pecypcoB. PaszpyiieHue
nouBbl. OXpaHa IMOYBEHHBIX pecypcoB. MI3MeHeHNe Kiumara.
AHTpOIIOTeHHOE BO3JCHCTBUE HA PACTUTENbHBIA W KUBOTHBIA MHUD.
OxpaHa pacTUTEILHOTO W >KMBOTHOrO Mupa. OCHOBHbBIE HPHUHIIMIIBI
oxpanbl mpuponasl. Kpacupie kuuru. Oco0o oxpaHseMble NPHUPOIHBIC
tepputopuu (OOIIT).

Borannueckue caipl 1 300J0THYECKUE TAPKH.

OCHOBHBIE IPUHIMIIBI YCTOMYMBOIO Pa3BUTHsI YEJIOBEYECTBA U NPUPOJBL.
PanmonanbHOE€ MPUPOJOIOIB30BAHUE M COXpPAHEHHE OHMOJIOTMYECKOTO
pazHooOpa3us 3emiu

[IOKYMEHT NMOAMWCAH 3/IEKTPOHHOM MOAMMCHIO
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TEMATHUYECKOE IINTAHUPOBAHUE 10 KIIACC

Konu4vecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM
Ne ni/m Kontpoabnbie | Ilpaktuueckue | (undposbre)
NPOrpaMMbl Bcero
paéoThI padoThI oOpa3oBaTeIbHbIE
pecypchl
1 buonorus kak Hayka
2 JKuBble cucTeMBbl U UX U3yYCHHE
3 buonorus kierku 2 0.5
4 XuMHuueckasi opraHu3alus KIeTKU 10
5 Crpoenue 1 pyHKIUHN KICTKH 8
6 OOMeH BelecTB U NpeBpalleHHe YHEPTUU B 9 1
KJIETKE
7 HacnenctBennas uadopmanus u 9 05
peanusaiys e€ B KJIETKe '
Kvi3HeHHBIN UK KIIETKU 6 1
Crpoenue 1 pyHKIIMN OpraHU3MOB 17 1.5
10 Pa3smHOXeEHME U pa3BUTHE OpraHU3MOB 8 1.5
11 I'enernka — Hayka 0 HaCJIEICTBEHHOCTH U 9 05
U3MEHYMBOCTH OPTaHHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH NU3MEHUYUBOCTH 6
14 I'enetuka yenoseka 3 0.5
15 Cenekiusi OpraHu3MoB 4 1
16 buorexnonorus u cuHTETHYECKasT OMOJIOTHS 4
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 13
DOKYMEHT MOAMVCAH 3NEKTPOHHOW NOAMUCHIO
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11 KIIACC

KoanuectBo yacoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB M TEM (undposbie)
Ne i/ Koutpousbnbie | IlpakTnyeckue
NMporpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
1 3apokIeHHe U Pa3BUTHE IBOJTIOIMOHHBIX 4
MIPECTaBICHUIN B OMOIOTUH
MukposBoroIUs U € pe3yIbTaThbl 14 2
MakposBomonus 1 e€ pe3yabTaTbl 6
[IpoucxoxaeHue U pa3BUTUE KU3HH Ha
4 15 1.5
3emie
5 [IpoucxoxieHre yeaoBeKa — aHTPOIOTeHe3 10 1
DKOJIOTrusl — HayKa O B3aMMOOTHOLICHHSIX
6 OpPraHHU3MOB U HAJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karollen cpenou
OpranusMmel 1 cpeia OOUTaHUS 9 1.5
DKonorust BUA0B U MO YIS 9 0.5
DKOJIOrusa COO0IIECTB. DKOJIOTHUECKUE
9 12 0.5
CHCTEMBI
10 Buocdepa — rimobanbHast sKkocucTEMa
11 YenoBek v OKpyKaromas cpeaa
12 PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoJsmmuecTBo yacoB DJIeKTPOHHbIE
Ne ara u¢posbie
n/n Tema ypoxa Bcero Kontpoapupie | Mpaxruteckue II/l[?.y‘leHl/lﬂ zﬁizoBaTeanme
padoTbI padoThI pecypest
1 T.1 buonorus kak KOMIUIEKCHas HaAyKa U 1
KaK 4aCTh COBPEMEHHOI0 0011ecTBa
2 T.2 J)KuBble cucTeMbl U UX CBOMCTBA 1
3 T.2 YpoBHeBasi opranu3anus KUBbIX 1
CHCTEM
4 T.3 UcTtopus OTKpBITUS U U3YyYECHUS 1 3738
kietku. Knerounas teopust ’
T.3 Metoab! MOJEKYJIIPHON U KIIETOYHOU
o6uonorun. [Ipakruyeckas padora
5 «3yueHne MEeTO10B KJIETOYHOU OHOJIOTUU 1 05
(xpomarorpadusi, sneKTpodopes, '
middepeHnnanbHoe HeHTPUPYTrHPOBaHHUE,
[TLIP)»
6 T.4 Xumuyeckuil cocTaB KIETKH 1
7 MuHepanbHbIe BEIIECTBa KIETKH, UX 1 N.5758
Ouosoruyeckas poJyb
Opranuyeckrie BeIeCTBa KIETKH — ONKH.
3 JlabopaTtopHas pabora «OO0HapyxeHHE 1 05
OCIIKOB C MMOMOIIBIO KAYECTBEHHBIX '
peaxkuui»
9 CoiicTBa, Kiaccupukanus U GyHKIUH 1
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O€JIKOB

10

OpF AHHYCCKHUE BCIICCTBA KIICTKHU —
YTIJIIEBOAbL

11

OpFaHI/I‘ICCKI/IC BCIICCTBA KIICTKHU —
JIUIIN AL

12

Hyxkneunoseie kucnorsl. JIHK u PHK.
JlaboparopHas pabora «ccnenoBanue
HYKJIEMHOBBIX KHCIIOT, BBIJIEJIEHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOBY

0.5

13

Crpoenue u pyukuuu ATD. [Ipyrue
nykieozuarpudocdarsl (HTD)

14

CexsenupoBanue JJHK. Metobl
T€HOMMKH, TPAHCKPUIITOMUKH, TPOTEOMUKH

15

MeTtob! CTPYKTYpHOI Onosoruu

16

T S. Tuns! kierok. IIpokapuornyeckas
KJIETKA

17

CtpoeHue 3yKapuOTHIECKOM KIETKH.
IIpakTuyeckas pabora «3yueHue cBoOicTB
KJIETOYHOH MeMOpaHbI»

0.5

18

[ToBepXHOCTHBIN anmapaT KJIETKH

19

OnHOMEMOpaHHbBIE OPTaHOHIBI KIIETKH.
[IpakTnueckas pabora «3yuenue
ABUIKCHUS HUTOILNIa3MbI B paCTUTCIIbHBIX
KJIETKaX)»

0.5

20

[TonmyaBTOHOMHBIE OPTAaHOUIBI KIETKH:
MUTOXOHJIpUH, TIacTUbl. JlabopaTopHas
pabora «VccrnenoBanue miasMonn3a u
JeTIa3MOJN3a B PACTUTENBHBIX KIETKAX)

0.5
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21

HCMCM6paHHBIe OpraHou bl KJIICTKU

22

Crpoenue u GyHKIUH s71pa

23

CpaBHHTENbHAS XapaKTEPUCTUKA KIETOK
sykapuort. JlabopaTopHas pabora
«M3ydeHune cTpOeHHS KIETOK Pa3TUnIHBIX
OpPraHN3MOB»

0.5

24

T.6. ACCUMMIISILIMSA U JUCCUMUIISILIAST —
JIB€ CTOPOHBI MeTabonmn3ma. Tumel oOMeHa
BemecTB. JlabopaTopHas pabora
«M3yueHne KaTATMTHYECKONH aKTUBHOCTH
(hepMeHTOB (Ha MpUMepe aMHIIa3bl WK
KaTaasbl)»

25

depMeHTaTHBHBIN XapakTep peakuuii

KJIeTOYHOr0 MeTabonusma. JlaboparopHas
pabota «M3ydyenue GpepMeHTaTUBHOTO 1
pacIieruieHus NepoKCHIa BOAOPO/Ia B
PACTUTCIIBHBIX U ) KUBOTHBIX KJICTKAX»

0.5

26

benku-akTuBaTopsl U OCIKU-UHTHOUTOPBI

27

ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB

28

dorocunre’

29

XemocunTes. JlaboparopHas pabota
«CpaBHeHnue mporeccoB (porocuHTe3a U 1
XEMOCHHTE3a)

0.5

30

AnHa’poOHbIe opranu3Mbl. Buabl 6poxxeHusl.
JIaGoparopnas pabora «CpaBHeHHE 1
IIPOLIECCOB OPOXKEHUS U IbIXAHUS

31

AspoOHBIE OpraHu3Mbl. DTaIlbl

SHEPreTU4ecKoro ooMeHa
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DHeprus MeMOpPaHHOTO TPaTUEHTA
32 npotoHoB. Cunte3 AT®: pabora 1
npotoHHON AT®-cuHTa3bI
33 T.7. Peakuuu MaTpuuHOTO CHHTE32
34 Tpanckpunius — marpuunslii cuHTe3 PHK
35 Tpancnsauus u e€ dTarnbl
36 Komuposanue amunokucior. Poib 1
pubocom B OMocuHTE3€e Oenka
37 Opranuzanys reHoma y IpoKapuoT 1 1
3yKapuoT
38 MonekysspHbIe MEXaHU3MBI YKCITPECCUN 1
TCHOB y DYKapuoT
Bupycbl — BHEKII€TOUHBIE (OPMBI KUZHU U
39 oOnuratHbIe Tapa3uThl. [IpakTudeckas 1 0.5
pabora «Co3ianre MOJIeNId BUPYCa»
40 BupycHrble 3a0oneBanust yenoBeka, 1
KUBOTHBIX, PACTCHUI
41 HanorexHomoruu B OMOJIOTUY U METUIINHE
42 JKu3HeHHEIN UK KJIIETKU
43 Matpuunsnii cuate3 JJHK
Xpomocomel. JlTaboparopnast pabota
44 «M3ydeHne XpoMOCOM Ha TOTOBBIX 1 0.5
MUKpOIIpenaparax»
45 T.8. Jlenenue kneTku — MHUTO3 1
Tunel knerok. KapuoknHes U HUTOKUHES.
46 JlabopatopHas pabora «Habnronenue 1 0.5
MHUTO3a B KJIETKaX KOHUMKa KOpEIIKa JIyKa
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(Ha TOTOBBIX MUKpPOIIpENaparax)»

47 Perynsnus >KM3HEHHOTO IIMKJIA KIETOK

48 Opranusm Kak €IMHOE 11EJI0€

49 Tkanu pactenuit. Jlaboparopnas padora 1 05
«M3ydyeHne TKaHEN paCTCHUI» '
TxaHu KMBOTHBIX U YEJIOBEKA.

50 JlabopatopHas pabora «/3yueHue TkaHei 1 0.5
KUBOTHBIX)»
T.9.0pranbl. CUCTEMBI OPraHoOB.

51 JlaboparopHas padora «/3yueHue opraHoB 1 0.5
L[BETKOBOT'O PACTEHUS»

52 Onopa Tena opraHu3MoB

53 JIBI>KEHUE OpraHu3MOB

o4 [Iutanue opranu3sMoB

55 [TuTanne MO3BOHOYHBIX )KUBOTHBIX. 1
[TumeBapuTenbHas cucTeMa yeaoBeka

56 JIpIXaHue OpraHu3MOB 1

57 JIpIxaHue MO3BOHOYHBIX JKUBOTHBIX U 1
YeJoBeKa

58 TpaHcropT BelecTB y OpraHu3MoB 1

59 KpoBeHocHas cuctemMa mo3BOHOYHBIX 1
’KMBOTHBIX U YEJIOBEKa

60 Boiaenenue y opranu3smMos

61 3amura y OpraHu3MoB

62 NMMyHHas cuctema uenoBeka

63 PaznpaxxuMocThb U perymnsanus y 1
OpraHu3MOB
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64

FYMOpaHLHaH peryisinua U SHAOKPUHHAA
CUCTEMA XUBOTHBIX U YCIIOBCKA

65

(DOPMBI Pa3MHOKCHUA OPIraHU3MOB

66

ITonoBoe Pa3MHOKCHHUEC

67

Metios

68

I'ametorenes. O6pa3oBanue U pa3BUTHE
MOJIOBBIX KJIETOK. JJaGopaTopHas pabora
«M3yueHue cTpoeHHus OJIOBBIX KIIETOK Ha
FOTOBBIX MHUKpOIIpenaparax

0.5

69

NunuBuayansHOE pa3BUTHE OPTAHU3MOB —
OHTOI'€HE3

70

3aKJ'IaI[Ka OpraHoB U TKaHEH U3
3apOJAbIIICBLIX JTUCTKOB

71

Poct 1 pa3BuTHE KUBOTHBIX.
JlabopaTtopHas pabora «BrisiBeHue
MIPU3HAKOB CXOJICTBA 3aPOJIBIIIEH
MO3BOHOYHBIX KHBOTHBIX)»

0.5

72

Pa3smHOXEHME U pa3BUTHE PACTCHUIA.
JlabopaTopHas pabora «CTpoeHHE OPTaHOB
Pa3MHOKXCHHA BBICIINX paCTeHI/If/'I»

0.5

73

HCTOpI/ISI CTAaHOBJICHUS U Pa3BUTUSA
TCHCTUKH KaK HAayKN

11.3

74

OCHOBHBIE TOHATHS U CUMBOJIbI T€HETUKHU.
JlabopatopHas paborta «/Ipozodumna kak
00BEKT reHETHYECKUX UCCIIEIOBAHUID)

0.5

133

75

3aKOHOMEPHOCTH HACJIEIOBAHHS
npu3HaKoB. MoHOTHOpUIHOE
ckpemuBanue. [Ipakrudeckas pabora

0.5
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"H3yueHue pe3yabTaToB MOHOTHOPUAHOT O
CKpeluBaHus y Jpo30¢puib"
76 [uTonoruveckre OCHOBBI MOHOTHOPHIHOTO 1
CKpEeILMBAHUS
77 Ananusupyroniee ckpemubanue. Hermonxoe 1
JOMHUHUPOBAHHE
JurubpuiHoe CKpelMBaHue.
78 [Ipaktuyeckas pabdora «3yuenue 1 05
Pe3yabTaTOB TUTHOPHUIHOTO CKPEUTMBAHUS '
y Ipo30(uIIB
79 [{uronornyeckrue OCHOBBI AUTUOPUTHOTO 1
CKPEILMBAHHUS
80 CuenuieHHOE HaclIeJOBaHUE MPU3HAKOB 1
81 XpOMOCOMHasl TEOpHUsI HACJIEACTBEHHOCTH 1
82 I'enernka momna 1
83 I'eHoTun Kax 1eJ10CTHAs cucTEMa 1
84 ['eneTnueckuii KOHTPOJIb Pa3BUTHUS 1
pacTeHUi, )KUBOTHBIX U Y€IOBEKa
85 N3menunBOCTh IpHU3HAKOB. Buibl 1
U3MEHYUBOCTH
86 MonuurkannoHHas ”3MEHYHBOCTh 1
BapuanuvoHHBI psii ¥ BapraliMOHHAs
kpuBasi. JlaboparopHas pabora
87 «HccnenoBanue 3akoHOMEpHOCTEN 1 05
MOIU(DUKAITMOHHOW U3MEHUNBOCTH. '
[TocTpoenue BapuallMoOHHOT O psijia U
BapHaIllMOHHON KPUBOM»
88 I'enoTunMyeckas N3MEHUYNBOCTh 1 17.4
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KomOunaTuBHAass K3MEHUYMBOCTh

89

MyraimonHast ”3BMEHYUBOCTb.
[IpakTnueckas pabora «Myrtanuu y
po30(huITbl (Ha TOTOBBIX
MUKpoIIpenaparax)»

0.5

90

3aKOHOMEPHOCTH MYTaI[IOHHOT O IIPOoLiecca.
OnureHeTHKa U SIUT€HOMMKA

91

I'eneruka yenoBeka. [Ipaktuueckas padora
«CocTaByieHUE U aHAJIU3 POJIOCTIOBHOM

0.5

92

MeTtoabl METUIIMHCKON T€HETUKHU

93

3HaueHne MEeIUIIMHCKON T'€HETUKU B
Hpe)IOTBpaHIeHI/H/I " JICYCHUHU TCHCTHUUYCCKUX
3a00sIeBaHUIl UeI0BEKA

94

OCHOBHBIE MOHATHUS CENEKIINH.
JIaGoparopHas pabota «/3ydeHue copToB
KYJBTYPHBIX PACTEHHH U IOPOA JOMAIIHUX
KUBOTHBIX)»

0.5

95

Mertonpl CENEKIIMOHHON pabOoTHI.
JlaboparopHas padora «/3yueHne MeToaoB
CEJICKITH PACTECHHI»

0.5

96

JIOCTHKEHUS CEeNIeKLIMU PACTEHUN U
KUBOTHBIX. [IpakTnyeckas pabora
«IIpuBHUBKa pacTeHUN»

97

CoxpaHeHue, U3y4eHHE U UCIOIb30BaHHE
FEHETUYECKUX PECYPCOB

98

buorexHonorust Kkak Hayka ¥ OTpacib
npousBoacTBa. [IpakTuyeckas padora
«3yueHne 00bEKTOB OMOTEXHOIOT UM

0.5
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99 OcHOBHbIE HAMPaABJICHHS] CHHTETUYECKON 1
ouonoruu
100 XpoMOCOMHasl ¥ TeHHAsI HH)KEHEPHS
101 Menunuackue OMOTEXHOIOI NI
PezepsHbiii ypok. [loBTOpeHnue,
102 y 1
0000111eHre, CUCTeMaTHU3alusl 3HAaHH
OBIIEE KOJIMYECTBO YACOB I10
- 102 0 13.5
[MPOT'PAMME
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11 KIIACC 2025 - 2026 yueOHblii roa

KoanuecTBo yacoB DJIeKTPOHHBbIE
Nen/m | Tema ypoka Koutpoasnbie | IlpakTuueckue Aara tHppoBnbie
Bcero u3ydeHusi | odpa3zoBaTesibHbIE
padoThI padoTbI pecypebi
I'nasa 1. 3apoxaeHue u pa3BuTHE YBOJTILNMOHHBIX NpeacTaBjaeHnid B Onosaorum (4 1)
1 OpomonronHas Teopus Y. JlapsuHa 1
) JIBH>KyIlIME CUITBI 3BOJIOLIMH BUIOB 10 Y. 1
[HapBuny
3 Bboprba 3a cymecTBoBaHuEe, €CTECTBEHHBIN 1
Y UCKYCCTBEHHBII 0TOOD
4 dopMHpoBaHNE CUHTETUYECKON TEOPUH 1
ABOJTIOIAN
I'maBa 2. Muxkpossoonus 1 e€¢ pe3yabTarsl (14 1)
5 DTarbl 3BOJIIOIMOHHOIO Tpoliecca: 1
MUKPOIBOIIOIUS M MaKpO3BOJIOIHUS
6 [Tomynsuust — 37eMeHTapHas eIuHUIA 1
ABOJTIOLINU
3aKOH reHEeTHYEeCKOro paBHoBecust JIk.
7 Xapmu, B. Baiin6epra. JlabopaTopHas 1 05
pabota «BbIsBICHHE U3MEHUUBOCTH Y '
0co0eii 0IHOTrO BUIa»
8 DneMeHTapHbIe (PAKTOPHI IBOIIOIIMH 1
9 O¢dexr ocHoBaTens. D et 1
OYTBLJIOYHOT'O T'OPJIBIIIKA
10 Murparuu. N30y moyIIsiuii: 1
JAOKYMEHT NOANWUCAH 3JTEKTPOHHOW NOAMNCHIO
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reorpadudeckas, Ouonoruyeckas

EcrecTBeHHbI 0TOOp — HanpaBIIsAIOMINN

11 1
(baxTop 3BOIIOLUU

12 [TonoBoii oT6op 1
[TpucnocoOneHHOCTh OPraHU3MOB KaK
pe3ynbTaT MUKPO3BOIIOLIHH.

13 JlaboparopHast pabora «3yuenue 1 0.5
apoMop(}030B U nAMOANANTALUHN Y
pacTeHui 1 )KUBOTHBIX»

[Tpumeps! npucnocobaeHu y
OpraHu3MOB: MOP(OJIOTHYECKHE,

14 ¢duznonornyeckure, OMOXUMHUECKUE, 1 05
nosenieHueckue. JlaboparopHas pabora '
«[IpucnocoOaeHust OpraHu3MoB U UX
OTHOCHUTEIIbHASI LIEIeCO00Pa3HOCTh
Bun, ero xpurepuu u CTpykTypa.

15 JlaGopatopHas pabota «CpaBHEHUE BUIOB 1 0.5
110 MOP(OJIOrMUECKOMY KPUTEPHUIO»

16 CrtpykTypa BHa 1

17 BunooOpa3oBanue kak pe3ynapTar 1
MUKPO3BOITFOIIH

18 CBs3b MUKPOABOJIIOLMH U AIIHJIEMHOJIOTUU 1

I'maBa 3. MakpoasBomtorus u e€ pe3yiabTaTsl (6 1)

19 Makpospomonus. [TaneonTonornyeckue 1
METO/IbI U3Y4YEHUS IBOIIOLNN

20 buoreorpaguueckre MeTo1bl U3yUEHUs 1

9BOJJIIOIIMH
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9M6pI/IOJ'IOl"I/I‘-IeCKI/IC 1 CPAaBHUTCIIBHO-

21 Mop(]ooruueckre METO bl U3yICHUSI 1
IBOITIOIIHH
MonekynsipHO-T€eHETUYECKHUE,

22 OMOXMMUYECKUE I MATEMaTHYECKHE 1
METO/Ibl U3YYECHHUSI SBOIIOITUHI

23 OO111e 3aKOHOMEPHOCTH 3BOJIIOLIUU 1

24 AnanTtuBHas paguaius. 1
HepaBHOMEpHOCTH TEMITOB 3BOJIIOLIMH

I'naBa 4. [Ipoucxoxnenue u pa3BuTHE K1U3HU Ha 3emiie (15 u)

o5 HaydHbIe THIIOTE3BI P OMCX OXKICHHS 1
JKU3HU Ha 3emJie

26 JloHay4dHBIE IPEACTABICHUS O 1
3apOXKICHUU KUZHU

97 OCHOBHBIE 3Talbl HEOPTAHUYECKOMN 1
HBOITIOLINU

28 ['unoTe3sl 3ap oK ACHUS KU3HU 1
WcTopus 3eMiu © METOMIBI €€ N3YUYEeHHUS.

29 JlabopaTtopHas pabora «3yueHue u 1 05
OIMHMCAaHNE UCKOIMAEMBIX OCTATKOB JIPEBHHUX
OpPraHU3MOB»

30 HauanpHble 3Tansl OpraHn4ecKon 1
HBOITIOLINU

31 OBONIONUS 3YKapHOT 1
OCHOBHBIE 3TaMbl YBONIOIHIH

39 pacturenbHoro mupa. [Ipaktuueckas 1 05

pabota «3y4ueHne ocoOCHHOCTEH

CTPOEHMSI pACTEHUH pa3Hb

X OTAEHOB))
O AGHOD
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33 OCHOBHBIE 3TaIlbl SBOIIOIIH KHBOTHOTO 1
Mupa
DBomo1us KUBOTHBIX. [IpakTuueckas

34 pabota «3y4ueHne ocoOCHHOCTEH 1 0.5
CTPOCHHSI TO3BOHOYHBIX JKUBOTHBIX)

35 Pa3BuTHe xu3HU Ha 3emiie 10 3paM U 1
nepuoaam

36 MaccoBbie BBIMUPaHHSI — YKOJIOTHUYECKHE 1
KPHU3UCHI POLLIOTO

37 CoBpeMEeHHBIN HKOJIIOrMYECKUN KPU3HC, 1
€ro 0COOEHHOCTH

38 CoBpeMeHHasI CHCTeMa OPraHuIeCKOTo 1
TIPOIILIOTO

39 OCHOBHBIE CHCTEMAaTUYECCKHUE TPYIIIBI 1
OpTaHH3MOB

Fnasa 5. [IpoucxoxxneHune yenoBeka — anrpororeses (10 4)

40 AHTpOIOJIOTHUSI — HayKa O YEeJIOBEKE 1

41 PazBuTue npeacraBieHuit o 1
MIPOUCXOKJICHUN YEIIOBEKa
MecTo yenoBeka B CHCTEME
oprannyeckoro mupa. Jlaboparopuas

42 pabota «3ydueHune ocobeHHOCTEH 1 0.5
CTPOEHHSI CKeJleTa YeI0BeKa, CBSI3aHHBIX C
MPSIMOX 0K ICHUEM)»

43 JIBMOKyIIIME CUITBI aHTPOTIOTEHE3a 1

44 CooTtHoleHnEe OMOTOTUYECKUX U 1
COITMATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E
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45

OcHOBHBIE CTaA aHTPOIIOI'CHEC3a

46 ITaneoreneTnka u najeoreHOMHUKa

47 DBOJIOIHST COBPEMEHHOT'O YeJI0BEKa
Yenoseueckue pacel. [IpakTudeckas

48 pabora «/3yueHue 3K0JIOrn4ecKux 1 0.5
aJanTanyuii 4enoBeKa»

49 MexaucUuIUITMHAPHbBIE METObI 1
AHTPOIOJIOTHH

Fnasa 6. DKOJIOrHsI — HayKa O B3aMMOOTHOIIEHUSAX OPIraHU3MOB U Ha/IOPraHU3MEHHBIX CUCTEM C OKpYXkarolei cpenoit (34)

50 3apoxIeHue U Pa3BUTHE KOIOTUU 1
Metozsl sxonorun. JlabopaTopHas pabora

51 «M3yueHre METO/10B IKOJTOTHYECKUX 1 0.5
HCCIICIOBAHUI

59 3HaueHHe YKOJIOTUUECKUX 3HAHUH IS 1
YeJloBeKa

Fnasa 7. Opranusmel 1 cpena ooutanus (9 1)

53 Okonoruueckue GpaKTopbl 1
Abuotnueckue pakropsl. CBET Kak

54 sKoIorn4eckuit axrop. JlaboparopHast 1 05
pabota «BpIsiBiIeHHE TPUCTIOCOOTIEHUM '
OpPraHU3MOB K BIUSHHIO CBETa»
Abuotnueckue akropsl. Temneparypa
KaK 9KOJIOTHYecKuil pakTop.

55 JlabopaTopHas pabora «BrisiBieHue 1 0.5
MPUCTIOCOOIEHUH OPraHU3MOB K BIMSHUIO
TEeMITEpaTyphbD»

56 Abuotnueckue hakTopsl. BiaxkHoCTh Kak 1 0.5
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sKonoruyeckuit pakrop. JlaboparopHas
pabora « AHATOMHYECKHE OCOOEHHOCTH
pacTeHUI U3 pa3HbIX MECT OOUTAHUS

o7 Cpenpl obuTaHNs OpraHU3MOB 1

58 buonornuyeckne puTMbl 1

59 ’Kuznenusie GOpMBI OpraHU3MOB

60 buornyeckue pakTopsi
3HaueHre OMOTUYECKNX B3aNMOJIEHCTBUI

61 JUIsL CYIIIECTBOBAHMS OPTaHU3MOB B CpeJie 1
obuTaHus

I'maBa 8. Dxonorus BUA0B U nomnysauuii (9 u)

62 DKOJOrM4eCKHE XapaKTePUCTUKU 1
O YJISIIIUA
OCHOBHBIE TTOKA3aTeNN MOMYJISIIHN:

63 YUCJIEHHOCTh, IJIOTHOCTh, BO3pacTHas U 1
HOJIOBAst CTPYKTypa
OCHOBHBIE TTOKa3aTeNN TOMYIISIIH:

64 POXKIaEMOCTB, TPUPOCT, TEMIT POCTa, 1
CMEPTHOCTb, MUT'PALIUU

65 DKonoruyeckas CTpykTypa HOMYJISILUU

66 JluHaMuKka IONyJsIUY U €€ Peryisuus

67 KpuBsie pocTa YUCIIEHHOCTH MOIYJISIINH. 1
KpuBbie BBDKHMBaHUS
DKkonornyeckas HUIIIA BUIA.

68 JlabopaTtopHnas padora «IIpucnocobienus 1 0.5

CEMSH paCTeHI/Iﬁ K PacCCIICHUIO»
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69

Bun xak cucrema nomyssuuin

70

3aKOHOMepHOCTI/I IOBCICHUA U MI/IFpaI_II/Iﬁ
JKHNBOTHBIX

Fnasa 9. DKOJOTHsI COOOLIECTB. DKOIOrnYeckue cucTeMsl (12 )

71 Coo01116CcTBO OpraHu3MOB — OHOIIEHO03

72 DKocHCcTeMa KaK OTKpBITas CUCTEMA

73 KpyroBopor BeIiecTB v MOTOK YHEPTUU B
9KOCHCTEME

74 OCHOBHBIE TOKA3aTEIN YKOCHCTEMBI

75 DKOJIOTHYECKUE TUPAMUIbI

76 W3meHnenus coo0111ecTB — CYKIIECCUH

77 [TpuponHbie SKOCUCTEMBI. DKOCHCTEMBI
03€ep U peK. IKOCUCTEMBI MOPE U OKEaHOB

78 [TpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI
TYHJP, JIECOB, CTEIEH, TYCThIHb

79 AHTPOIIOr€HHBIE YKOCHCTEMBI
Ypb6oskocucremsl. [IpakTudeckas padora

80 «M3y4enwne u onucanue 0.5
ypOOIKOCUCTEMBI»
3akoHOMEpHOCTH (POPMHUPOBAHUS

81 OCHOBHBIX B3aMMOJICHCTBHI OPTaHNU3MOB B
9KOCHCTEMAX
MexaHu3Mbl BO3A€HCTBUS 3arpsI3HEHUN

82 pa3HBIX THIIOB HA CYyOOPTaHU3MEHHOM,

OpraHU3MEHHOM, MONYJIALIMOHHOM U
HKOCHCTEMHOM YPOBHSIX
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Fnasa 10. buocdepa — rinobanpHast skocuctema (6 9)

83 buocdepa — obmerranerapHast 060109k 1
3emun

84 Yuenue B. W. Bepuaackoro o 6uocdepe 1

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1
o6uochepsl

86 KpyroBopoTs! BeliecTB u 1
OMOreOXMMHUYECKHE ITUKITBI

87 3oHanbHOCTH Onochepbl. OCHOBHBIC 1
OMOMBI CyIIN

88 YcroitunBocts Onocheps 1

Fnasa 11. YenoBek u okpyskaromias cpena (6 4)

89 DKOJIOTUYECKUE KPU3HUCHI U UX TPUYHHBI

90 BozneiictBue yenoBeka Ha Ouochepy

o1 AHTpOIOreHHOE BO3/ICHCTBHE HA 1
PaCTUTENbHBIA U dKUBOTHBIN MU

92 OxpaHa npUpoOIbI 1

93 OCHOBHBIE IPUHIIUITBI YCTOWYHBOTO 1
Pa3BUTHSI YEJIOBEUECTBA M ITPHPOIBI
ParmonansHOE PUPOAOOIH30BAHUE U

94 COXpaHeHHEe OMOJIOrHYECKOTO 1
pa3Hoobpasust 3emiu

95 O6006mmenue o reme «MHUKPOIBOTIOHS U 1
e€ pe3ysIbTaThD»

9% O06o00meHue mo Teme «MaKpO3BOJIOIHS U 1
€€ pe3yJIbTaThD)

97 O6006mmenue o reme «IIpoucxoxneHue u 1
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pa3BUTHE KHU3HHU Ha 3eMIIe»
98 O600mmenue no reme «IIporcxoxnenue 1
YeJIOBeKa — aHTPOIIOTeHE3)»
99 O06o0meHne o TeMe «IKOIOTrus — HayKa 1
0 B3aMMOOTHOIIIEHUAX OPTaHU3MOBY
100 O60061mmenue mo Teme «OpraHu3Mbl 1 1
cpena OOMTaHUSDY
101 O606meHI/IUe 10 TeMe «DKOJIOTUs BUI0B U 1
TIOTT YJISI T
102 O6006mmenue no teme «buochepa — 1
riio0aabHast SKOCHCTEMAY
OBIIEE KOJIMYECTBO YACOB I10 102 0 75
ITPOI'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

* buonorus. buonornueckue cucTemMsbl U MPOLIECCHI; YTIyOneHHoe 00ydyeHue, 11
knacc/ Tepemos A.B., [TerpocoBa P.A. OO01iecTBO ¢ OrpaHueHHON
oTBeTCTBEHHOCTHI0 « IOl MHEMO3MHA»

* buonorus. buonoruueckue cuCTeMbl U MPOLIECCHI; yriayOneHHoe ooydyenue, 10
kiacc/ Tepemos A.B., [TerpocoBa P.A. OO01iecTBO ¢ OrpaHHYECHHOMN
oTBeTCTBeHHOCTHIO « IOl MHEMO3MHA»

N.H. ITonomapena, O.A. Kopaunora, JI.B. CumonoBa. buonorus. YriyOieHHBIH

ypoBeHb. M. Benrana-I'pad. 2018

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUYUTEJA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
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