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OdenepanbHas pabodass mnporpamMma 1o yueOHOMy mpeamery «buomorus»
(yrnyOneHHbld ypoBeHb) (mpeaMmeTHast o0nacTh «EcTecTBEeHHO-HAy4HBIE MPEAMETHI)
(manmee COOTBETCTBEHHO — IIporpaMma I0 OHOJIOTHHM, OHOJOTHS) BKIIOYAET
MOSICHUTEINIbHYIO 3aMUCKY, COAEpKaHNE O0yUEHUs, IIIAHUPYEMBIE PE3YIbTAaThl OCBOCHUS
MporpaMMbl MO OHOJIOTHHM, TeMaTHYeCKOe IUIAaHUPOBaHHE, IMepedyeHb (KoaudukaTop)
MpOBEPSIEMbIX TpeOOBaHUN K pe3yJibTaTaM OCBOEHUS OCHOBHOW 00pa30oBaTelIbHOM
MPOTrpaMMBbl CpETHEr0 O0IIEro 00pa30BaHUs U AIIEMEHTOB COJIEPKaHUS 110 OUOJIOTUH.

[TosicuuTenbHas 3amucka OTpa)kaeT oOLIMe LEeNd U 3a7a4d U3ydeHus OUOJOTHH,
XapaKTePUCTUKY TCUXOJOTUUECKUX TMPEANOChUIOK K €€ U3YYEHUIO O0ydaroluuMHCH,
MECTO B CTPYKType YueOHOro IjlaHa, a TakXe MOJIXOAbl K OTOOpY COJAepKaHMUS,
K ONpPENENICHUI0 IUIAHUPYEMBIX pE3yJbTaTOB U K CTPYKTYpe TEMaTUYECKOIro
MJIaHUPOBAHMUSL.

Conepxxanue OOy4eHHUsI PACKPBIBAET COJIepXKATEIbHbIE JIMHUHM, KOTOpPBIE
MpeuiaratoTcs s 00513aTeIbHOTO M3YUYEHUsI B KaXKJIOM KjlacCce€ Ha yPOBHE CPEIHErO
ob1rero o6pa3oBaHuUs.

[InanupyemMbie pe3ynabTaThl OCBOCHHUS NPOrpaMMbl IO OWUOJOTUM BKIIOYAIOT
JUYHOCTHBIE, METAaNpeJIMETHbIE PEe3yJbTaThl 3a BECh IMEpUOJ] OOy4YEeHHUST Ha YPOBHE
CpeaHero oo01mero oopa3oBaHusl, a TaAKXKe MPEAMETHbIE JOCTHKEHUS 00ydaronierocs 3a
Kbl T0J1 00y4eHMUS.

HOACHUTEJIBHASA 3AIINCKA

[Iporpamma no OuoIOTHM HA YPOBHE CpPEIHETO 00IIero ooOpa3oBaHus pazpadborana
Ha ocHoBe DexpepanbHOoro 3akoHa oT 29.12.2012 N 273-®3 «0O6 o6pa3zoBaHUU
B Poccuiickoii ®enepanun»y, ®I'OC COO, Konnenuuu mnpenojaBaHusi y4eOHOTO
npeamera «buosorus» W OCHOBHBIX TMOJIOKEHHH (enepanbHOl paboyel mporpamMmbl
BOCITUTAHUSI.

buonorust yrimyonennoro ypoBHs uzyuenus (10 — 11 kmaccel) sIBISIETCS OJHUM
13 KOMIIOHEHTOB MpeaMeTHOM oOnacTu «EcrecTBeHHO-HayuHbIe TpeAMeThI». CorinacHo
nonoxkenusim  OI'OC  COO mnpodunbHble y4eOHBIE MOPEAMETHI, U3ydaeMbIe
Ha yri1yOJICHHOM YpOBHE, SIBJISIFOTCS CIIOCOOOM quddepeHanu 00yueHusl Ha ypOBHE
cpenHero oOmiero oOpa3oBaHUS W IMPHU3BaHbl O00ECHEUYHUTHh IPEEMCTBEHHOCTh MEXKIY
OCHOBHBIM OOIIUM, CpPEIHUM OOUIUM, CpPEeAHUM NpPO(EeCCHOHANTBHBIM M BBICIIUM
oOpa3zoBanueM. B To ke BpeMs KaxAbli U3 3TUX y4EOHBIX MPEAMETOB JOJKEH OBITH
OpPUEHTHUPOBAaH HAa NPUOPUTETHOE pPEIICHHE O00pPa30BaATENbHBIX, BOCHUTATEIbHBIX
M pa3BHBAIOIIMX  33/a4, CBA3AHHBIX ¢  MpodopHEHTAlMEH  00Yy4YaroIINXCs
U CTUMYJIUPOBAHHEM HHTEpPeca K KOHKPETHOW O0JaCTHM HAYYHOIO 3HAHMS, CBSI3aHHOTO
¢ Ouosioruei, METUIUHON, SKOJIOTUEHN, ICUXO0JIOTUEN, CTTIOPTOM HIJIH BOEHHBIM JEJIOM.

[Iporpamma mo OuoOJOTMM JaeT MPEJACTABICHHE O IEIW U 3ajJadyax H3y4deHUs
yueOHoro npeamera «buosorus» Ha yriyOJI€HHOM ypOBHE, OomlpeneiseT o0a3aTeNbHOe
(VHBapHaHTHOE) MPEIMETHOE COJEepKaHUE, €ro CTPYKTYPHUPOBAHHUE IO pasJenaM



U TemaM, paclpeiefieHhe Mo Kilaccam, PEKOMEHAYET MOCJIEeN0BaTeIbHOCTh U3y4YEeHUS
y4eOHOTO MaTepHuaia ¢ Y4eTOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, TOTUKH
y4eOHOro Tmpolecca, BO3pacTHBIX OCOOEHHOCTeW oOyuwaromuxcs. B mporpamme
mo OWOJOTMW peann30BaH MPUHIUI TPEEMCTBEHHOCTH C HW3YYCHUEM OHOJIOTHH
Ha YpOBHE OCHOBHOro oOImIero oOpa3oBaHus, Ojarojaps uYeMy MpOCMaTpUBAETCs
HAlpaBJICHHOCTh ~ HAa  TOCJIEAYIOIIee  pa3BUTHE  OHOJIOTMYECKHX  3HAHUH,
OPUEHTHUPOBAaHHBIX Ha (OPMHPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
AKOJIOTUYECKOTO MBIILJICHHUS], TPEACTABICHUM O 3I0POBOM 00pa3e KU3HU, HA BOCIIUTAHUE
OEepeKHOT0 OTHOIICHUS K OKpYXKalollel mpupoaHo cpene. B nporpamme no 6uosioruu
TaK)kKe€ TIOKa3aHbl BO3MOXKHOCTH y4eOHOro mpenmera «buornorus» B peamusamuu
tpedboBanuit DPI'OC COO K MNIAHUPYEMBIM JIMYHOCTHBIM, METanpeAMETHBIM
U TIPEIMETHBIM pe3ybTaTaM OOydeHHsS W B (POPMHUPOBAHWN OCHOBHBIX BHUIOB y4eOHO-
MO3HABATENIbHON  JEATENbHOCTH  OOY4YaloIIUXCS 10  OCBOCHHUIO  COJAEpPKAHUS
OMOJIOrM4ecKOro 00pa3oBaHus Ha YPOBHE CPEAHEr0 OOIIEro 00pa3oBaHuUsl.

[Tporpamma 1m0 OMOJIOTHH SIBISETCS OPHEHTHPOM JUIsI COCTABJICHHSI aBTOPCKHUX
pabounx mporpamm. ABTOpamMH pPabOUYUX MPOTPAMM MOXKET OBITh MPEIOKEH CBOU
MOIXO/ K CTPYKTYPHUPOBAHUIO U MOCIEAOBATEILHOCTH H3YyUYCHHs YIEOHOTO MaTepHaia,
CBO€ BHJIEHHE CHOCO00B (OpMUpPOBAHUS Yy OOY4YAIOUIUXCS MPEAMETHBIX 3HAHUM
¥ YMEHHH, a TAK)K€ METOJIOB BOCTIMTAHUS M PA3BUTHUS CPEICTBAMH YU4eOHOTO MpeaMeTa
«buonorus».

buonorust Ha ypoBHe cpeaHero o0uiero oOpa3oBaHus 3aBepIlaeT OMOJIOTHYECKOe
oOpa3oBaHH€ B WIKOJE M OPUEHTUPOBAH HA pacUIUpeHuE M YyriayOJeHue 3HaHUMU
OOyJaromuxcst 0 XKMBOW MPHUPOJE, OCHOBAX MOJEKYJISPHOW M KIECTOYHOW OWOJIOTHH,
SMOpHUOJIOTUM H OHOJOTHH Pa3BUTHSA, TEHETHUKH, CEJICKIIMH, OHWOTEXHOJIOTHH,
ABOJTFOITMOHHOTO YUCHUS U DKOJIOTHH.

N3yuenne yueObHoro mpemmera «buonorus» Ha  yriayOJIGHHOM  YPOBHE
OPUEHTHUPOBAHO Ha TMOATOTOBKY OOYyYalOIIMXCS K MOCIEAYIOMEMY TMOJYYEHUIO
OMOJIOrMYecKOro 0Opa3oBaHUsl B By3aX U OpPTaHU3ALMAX CPEHEr0 MPoPheCcCUOHATBHOTO
oOpazoBanus. OCHOBY €ro CoJep>KaHHsl COCTaBJISIET CHUCTeMa OMOJOTHMYECKUX 3HAHUM,
MOJIYYCHHBIX TPU H3YYEHUU OOYUYAIOMUMHUCS COOTBETCTBYIOIIUX CHUCTEMATHYECKHUX
pa3zenoB OMOJIOTUU Ha YPOBHE OCHOBHOTO o01miero oopasosanusi, B 10—11 kimaccax stu
3HAHMS TOJYYaloT pa3BUTHE. Tak, pacIIUpeHbl W YIIyOJIeHBI OMOJOTHUYECKHUE 3HAHUS
O PpacTeHHUsAX, JKUBOTHBIX, TIpubax, OaKTepHUsAx, OpraHu3Me dYeJOBEKa, OOIHX
3aKOHOMEPHOCTSX KU3HH, JOMOJHUTEIHFHO BKJIIOYCHBI OWOJOTUYECKHE CBEICHUS
MPUKJIATHOTO U MIOMCKOBOTO XapaKTepa, KOTOPhIE MOKHO UCIOJIB30BATh KaK OPUEHTUPHI
JUTSL IOCIIETYIOIIETo BhiOOpa mpodeccun. Bo3aMoxkHa Takke UHTETrpalusi OMOJIOTUUECKUX
3HAHWH C COOTBETCTBYIOIIMMH 3HAHUSAMHU, TTOJTYYCHHBIMH 00 YJIAFOIITIMUCS ITPU U3yUCHUN
bu3uKK, XuMuu, reorpaduu U MaTEMaTUKH.

CtpykTypa mporpaMMbl TI0 OHOJOTHHM  OTpakaeT CHCTEMHO-YPOBHEBBIN
¥ DBOJTIOTIMOHHBIN TIOJIXO/TBI K H3ydeHHI0 Ononoruu. COTrJlacHO UM, U3Y4alOTCsS CBOHCTBA
U 3aKOHOMEPHOCTH, XapaKTEPHBIC VIS KUBBIX CUCTEM Pa3HOTO YPOBHS OpPraHU3AIINH,



ABOJIIOLIMY OPraHUYECKOro MUpa Ha 3emiie, COXpaHeHUsI OMOJIOTHUYECKOTO pa3HOOOpa3usl
ra”eTsl. Tak, B 10 ki1acce n3y4yaroTcsi OCHOBBI MOJIEKYJIIPHOM M KJIETOYHON OMOJIOTHH,
AMOPHOJIOTUM U OWOJIOTUU Pa3BUTUS, TEHETUKHM U CEJICKIUHU, OHOTEXHOJIOTUU
U CUHTETUYECKON OMOJOTMH, aKTyalIM3UPYIOTCS 3HaHUA O0yYaroluxcs 1Mo OOTaHUKE,
300JI0TUH, aHATOMUH, (HU3UOIOTUN YenoBeka. B 11 knacce m3ydaroTcs SBOJIOIIMOHHOE
y4eHUE, OCHOBBI KOJIOTUHU U yUeHHUe o0 Ouocdepe.

buonoruss mpuszBaHa o00ecneuyuTh OCBOCHHE OOYYAIOIUMUCS OHOJOTHYECKUX
TEOpUN M 3aKOHOB, WJEH, MPUHIMUIIOB W MPaBWJ, JIEKAIIUX B OCHOBE COBPEMEHHOU
€CTEeCTBEHHO-HAYUYHOW KapTUHBI MHUpa, 3HAHUH O CTPOCHUH, MHOroo0pa3zuu
U OCOOEHHOCTAX KJIETKH, OpraHu3Ma, MOMYJSIUU, OUOIIEHO3a, JSKOCHCTEMBI,
O  BBIJAIOUIMXCS  HAYYHBIX  JIOCTIDKEHHUSX,  COBPEMEHHBIX  HUCCIEJOBAHUSIX
B OWOJOTUM, TPUKIAAHBIX aCMEeKTax OWOJIOTMYECKUX 3HaHuu. [lns pa3BuTus
U TOJJEpKaHUs HHTEpeca OO0ydaronuxcsi K OHOJIOTMM HapsiAy CO 3HAYUTEIbHBIM
00bEMOM TEOPETUYECKOTO MaTepuana B COJEpKaHUU MPOrpaMMbl MO OUOJOTUH
MPEyCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBJIEHHUS W PA3BUTUS TOW WM WHOU
obnmact OWOJOTUM, BKJIAIOM OTEYECTBEHHBIX W 3apyO€KHBIX YUEHBIX B peElICHUE
BOKHEUIINX OUOJOTUUECKUX U IKOJIOTUYECKUX MPOOIeM.

Henp wm3yuenus yueOHOro mnpeamera «buonorus» Ha yriyOJeHHOM YpOBHE —
OBJIaJICHUE OOYYaAIOIIMMUCSA 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHATIHLHON OpraHU3alluu
UBBIX CHUCTEM PA3HOTO paHra W MPUOOPETEHHUE YMEHHUM HCMOJb30BaTh ATU 3HAHUS
B (opmupoBaHMM HWHTEpeca K OMNpeaeleHHOW o0mactd 1podecCuoHaTbHOM
NESTENbHOCTH, CBSI3aHHOW C OHOJIOTMEN, WM K BbIOOPY Yy4eOHOro 3aBeleHUs
JUTSL IPOJIOJKEHUSI OMOJIOTHYECKOTr0 00pa3oBaHuUs.

JlocTmxkeHue 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriyOieHHOM
YPOBHE 00€CTIEUMBAETCS PEIICHUEM CIEAYIONIUX 3a/]1ay:

OCBOEHHE OOYYaIOIIMMUCI CHCTEMbl OWUOJOTUYECKUX 3HAaHMM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUSAX, KOHIICHIUAX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX
U TpaBWIaX, COCTaBIISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTHHY MUDa;
O CTPOSHHH, MHOTrooOpa3sMu W OCOOEHHOCTSIX OHOJOTHMYECKUX CcHCTeM (KJIeTKa,
OpraHu3M, MOMYyJslUs, BHJA, OHOreoleHo3, ouocdepa); O BBLAAIOIIUXCA OTKPBITHUSIX
Y COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

O3HAKOMJIEHME OOy4YallIuXxcsi ¢ METOJaMHM T[O3HAHUSI JKUBOW MPUPOJIBIL:
HCCIIEIOBATENIbCKUMHU METOJaMU OMOJIOTMYECKUX HAyK (MOJEKYJISPHON U KIETOYHOM
OMoJIOruu, IMOPHUOJIOTUU U OMOJIOTUU Pa3BUTHS, TEHETUKHU U CEIEKIINHU, OMOTEXHOJIOTUH
Y CUHTETHUYECKON OMOJIOTHH, MAJIECOHTOJIOTUH, SKOJIOTHH ); METOAaMU CAMOCTOSATEIIHHOTO
MPOBEICHUS OMOJIOTHUECKUX UCCIIEAOBAaHMI B TaOOpaTOPUHU U B IIpupoe (HabIroaeHue,
U3MEpEHHUE, IKCIIEPUMEHT, MOACIUPOBAHUE);

OBJIaJICHUE OoOy4arolmuMucCss  YMECHUSIMU: CaMOCTOSITETbHO ~ HAaXOJUTh,
aHaJTU3UpPOBaTh U MCIOJIB30BaTh OMOJOTHYECKYI0 HMHGOPMAIMIO; TOJIb30BATHCS
OMOJIOTMYECKOM TEPMUHOJIOTHE W CHMBOJIMKOM; YCTaHABJIMBATh CBS3b MEXKIY
pa3BUTHEM OHOJIOTHH U COLMATIbHO-O)KOHOMHUUYECKUMHU U HKOJIOTUUECKUMHU NpodieMaMu



YeJIOBEUECTBA; OIEHWBATh TMOCICACTBUS CBOSH JEATEIHHOCTH 10 OTHOIIECHHUIO
K OKpY2Karolle NpupoaHoi cpesie, COOCTBEHHOMY 37J0POBbIO U 3JJ0POBBIO OKPYKAIOIIUX
monie; O00OCHOBBIBAaTH W COONIOAATh Mephl  MPOPUIAKTUKA  HWHQPEKIIMOHHBIX
3a00neBaHUl, TMpaBuia TMOBEACHUS B NpUPOJEe M oOecrieueHus O0e30MacHOCTH
COOCTBEHHOW JKMU3HENEATCIHHOCTH B  YPE3BBIYAMHBIX CHUTYyalMsIX MPUPOTHOTO
U TEXHOTCHHOTO XapakKTepa; XapaKTepU30BaThb COBPEMEHHBIC HAYYHBIC OTKPBITHS
B 001aCTH OMOJIOTHH;

pa3BUTHE Yy OOYYAIOIIWXCS HMHTEIUICKTyaJIbHBIX W TBOPYECKHX CIIOCOOHOCTEH
B TpOIECCE 3HAKOMCTBA C BBIIAIOIIMMUCS OTKPBITHSIMH W COBPEMEHHBIMU
WCCJICIOBAHMSIMU B OWOJIOTHUH, peNiaeMbIMH €I  TpoOJIeMaMH, METOIO0IOTHEH
OMOJIOTUYECKOTO WCCIIEIOBAHUS, TPOBEICHUS JKCIIEPUMEHTATBHBIX WCCIICIOBAHUMH,
pelieHrus  OUMOJOTMYECKUX  3a7ad, MOJEIUPOBaHUA OUOJOTUYECKUX OOBEKTOB
U TIPOIIECCOB;

BOCITUTAHUE y 00YUAIONMUXCS IIEHHOCTHOTO OTHOIICHHUS K JKHBOU MTPUPOJIE B TIETIOM
U K OTHCTbHBIM €€ OO0BbeKTaM | SBIEHUSAM; (OPMHPOBAHHUE DKOJIOTHYCCKOM,
TCHETHYECKOW TpaMOTHOCTH, OOIed KyJIbTyphl TOBEACHHS B TPHUPOC; WHTETPAIlUN
€CTECTBEHHO-HAYYHBIX 3HAHWM;

npuodpeTeHne oOyyaromumMucs KOMITETCHTHOCTH B parmoHAIIBHOM
MIPUPOIOTIOIB30BaHUH (COOIOICHUE TPABHII TIOBEACHHS B MPHUPOJE, OXPaHBI BHUJIOB,
AKOCHUCTEM, Ouochepbl), COXpaHEHUU COOCTBEHHOTO 3/I0POBBS U 3/I0POBBS OKPYKAOITUX
monen (cobmoaeHus Mep npoduiIakTUKU 3a0osieBaHUM, oOecreueHre 0e30MacHOCTH
KU3BHENIEATCTLHOCTH B YPE3BBIYAMHBIX CHUTYalMsIX TMPUPOJHOTO W TEXHOTEHHOTO
XapakTepa) Ha OCHOBE HCIOJb30BaHUSA OMOJIOTUYECKUX 3HAHUH ©  yMEHHU
B IIOBCEIHEBHOM KU3HU;

CO3JaHUE YCIOBUHM Ui OCO3HAHHOI'O BbIOOpa OOYyYarOUIMMUCS WHIUBUIYaIbHOU
o0Opa3oBaTenbHOM TPAeKTOPHH, CHOCOOCTBYIOLIEN MOCIEAYOIEMY
poecCHOHATEHOMY ~ CaMOOIIPEACICHUI0, B COOTBETCTBUH C WHIUBUIYTBHBIMA
WHTEpEeCaMu U TIOTPEOHOCTSIMH PETHOHA.

OO611ee 4ncIiIo 4acoB, peKOMEHIOBAHHBIX JIJIs1 U3yUYE€HUs OMOJIOTHH Ha YTiIyOJI€HHOM
ypoBHe, — 204 gaca: B 10 knacce — 102 ygaca (3 yaca B Hepemo), B 11 kmacce — 102 gaca
(3 gaca B HezeIMIO).

Ot16op opranu3zanMoHHBIX (OPM, METOAOB M CPEACTB OOy4YeHUs OHOJIOTUU
OCYIIECTBIISIETCS C Y4YETOM CHEIUPUKH €ro COJASpKaHWs ¥ HAMPaBICHHOCTH
Ha TMPOJOKEHHWE OHOJIOTHYECKOro o0pa3oBaHUsT B  OpraHM3alMsIX CpPEIHEro
po(EeCCHOHATBHOTO U BBICIIET0 00pa30BaHUS.

OO0s3aTenbHBIM YCIOBUEM INpU OOy4YEHMHM OHMOJIOTMM Ha YIUIyOJIEHHOM YpOBHE
SBJISIETCSI TIPOBEJCHHME Ja0OpaTOPHBIX H TpakTH4Yeckux pador. Taxke ydactue
OOy4Jaromuxcsi B BBIMIOJIHCHHHM TPOCKTHBIX W Y4eOHO-HCCIEAOBATEIbCKUX pPadoT,
TEMaTHKa KOTOPBIX OMPENESETCS yYUTEJIEM Ha OCHOBE HMMEIOIINXCS MaTepuaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJTHBIX YCIOBHM.



COAEPKAHUE OBYYEHMUSA

10 KJIACC

102 4, u3 HUX 1 4 — pe3epBHOE BpeMs.

Tema 1. buoJiorus kak Hayka

CoBpemeHnHass OuoJIOTUsI — KOMIUIEKCHass Hayka. KpaTkas uctopus pa3BUTHS
ouosiornu. buonornueckue Hayku U u3ydaeMble UMU NpoOieMbl. DyHIaMEeHTaIbHBIE,
MIPUKJIA/IHBIE U TOMCKOBBIE HAYUHbIE UCCIIEIOBAHNS B OMOJIOTHUHU.

3HaueHue Ouonoruv B (GOPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYUYHOMU
kapTuHbl wmupa. Ilpodeccun, cBs3aHHbIe C Owosorue. 3HauYeHHE OHOJIOTHUH
B NPAKTUYECKOM JESITEIbHOCTH YEJIOBEKAa: MEIUIIMHE, CEIbCKOM  XO3SIHCTBE,
MPOMBIIIIIEHHOCTH, OXPAHE MTPUPOJIBI.

Jlemoncmpayuu:

Ilopmpemwi: Apuctotens, Teodpact, K. Jluaneinr, XKX.b. Jlamapk, Y. [lapsuH,
Y. Tappeirr, I'. Mengens, B.M. Bepuaackuii, W.II. IlaBmoB, N.M. MeuyHHKOB,
H.W. Basunos, H.B. Tumodees-Pecosckuit, /I. Yorcon, ®. Kpuxk, J1.K. benses.

Tabauyoer u cxemvi: «CBA3p OHMOJOTMM C JpyruMu Haykamm», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. ’KuBble cucTeMbI M UX U3yYeHHE

’KuBbie cuctembl Kak mpeameT u3ydeHust Ouonoruu. CBOWCTBA JKUBBIX CHCTEM:
€IUHCTBO XHMHUYECKOTO COCTaBa, JHCKPETHOCTh M ILEJIOCTHOCTh, CJIO0KHOCTH
Y YIOPAIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CAMOOPraHU3a1Ms, CAMOBOCIIPOU3BEICHHUE,
pa3apakxuMoCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldM >KUBBIX CHCTEM: MOJIEKYJSPHBIM, KJIETOYHBIMA, TKAHEBBIN,
OpraHU3MEHHBIN, MOMYJISIHUOHHO-BUIOBOM, 3KOCUCTEMHBIM (OHOTreOIeHOTUYECKUIN),
ouocdepnsbiii. [Ipoueccsl, mpoucxoasume B XKUBbIX cuctemMax. OCHOBHBIE NMPU3HAKU
xuBoro. JXKu3Hb kak (opma cyliecTBOBaHHMS Marepuu. Hayku, u3ydaroniye >XHUBBIC
CHUCTEMBI Ha Pa3HbIX YPOBHSX OpPraHU3aLINM.

N3yuenue »xuBbIX cucreM. Mertonpl Ouonorumdeckoil Hayku. HaOmronenwue,
U3MEpPEHUE, JKCIEPUMEHT, CHCTEMaTu3alus, MeTaaHain3. lloHaTue o 3aBHCUMOU
1 HE3aBUCUMOU TepeMeHHOM. [ImanupoBanue skcnepuMenTa. [locTaHOBKa U IpoBEpKa
runote3. HyneBas rumnote3a. IloHsitue BBIOOPKM M €€ JOCTOBEpHOCTh. Paz0poc
B Ouonornueckux MAaHHbIX. OlLIEHKAa JOCTOBEPHOCTH TIOJIYYEHHBIX pe3yJIbTaTOB.
[TprurHBI UCKaXKEHHS PE3YIBTATOB SKCIIEpUMEHTA. [[OHATHE CTATUCTUYECKOTO TECTA.

Tabnauyvt u cxemovl. «OCHOBHBIC MPU3HAKU KU3HUY», «BUOTOTHUECKUE CUCTEMBDY,
«CBoOHCTBa KHUBOM MAaTepum», «YPOBHH OpPraHU3ALUU KUBOW MPUPOIbB», «CTpoeHHe
KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHUCTEMBI OpPraHOB YEJIIOBEYECKOTO
opranuszMmay, «buoreoieHo3», «buochepa», «MeToibl U3yUEHHUS JKUBON TPUPOJIBI.



Obopydosanue: nabopatopHoe oOOpyIOBaHUE JiS MPOBEACHUS HAOIIOJACHUH,
W3MEpPEHUH, SKCIIEPUMEHTOB.

Ilpakmuuecxas paboma «VICIOTB30BaHWE PA3NHYHBIX METONOB TPHU H3YYCHHUU
JKUBBIX CUCTEM).

Tema 3. broJiorust KJIeTKku

Knerka — cTpykTypHO-QyHKIMOHAIbHAS €QUHUIIA XKUBOTO. VCTOpUS OTKpBITUS
kietku. Pabotsl P. T'yka, A. JleBenryka. Knerounas teopus (T. [lIBann, M. Illneiiaen,
P. BupxoB). OCHOBHBIE MOJIOKEHUSI COBPEMEHHOMN KJIETOYHON TEOPUH.

MeTtoabl MOJIEKYJIIPHOM U KJIETOYHOM OMOJIOTUM: MUKPOCKOIHS, XpoMaTorpadus,
anekTpodope3, METOJ MEYEHBIX aToMOB, AuddepeHimanbHoe eHTpU(yrupoBaHue,
KYJIbTUBUPOBAHHE KIIETOK.

Jlemoncmpayuu:

llopmpemwi: P. I'yk, A. JleBenryk, T. IlIBanmn, M. Ilneiinen, P. Bupxos,
K.M. bap.

Tabnuyvt u cxemvl: «CBETOBOM MHUKPOCKOM», «IJIEKTPOHHBIM MHUKPOCKOI,
«Mcropus pa3BUTHS METOJI0B MUKPOCKOITHI).

Obopydosanue: CBETOBOM  MHKPOCKOI, MHUKpOIpEnapaTbl pacTUTEIbHBIX,
KUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

llpakmuueckass ~ paboma  «VI3yuyeHue  METONOB  KJIETOYHOM  OHOJOTHU
(xpomarorpadus, snexkrpodopes, nuddepenunansaoe neHTpudyruposanue, [ILP)».

Tema 4. Xumnuyeckasi OpraHu3anus KJICTKU

XUMHUYECKHMN COCTAB KIETKU. Makpo-, MUKPO- U yJIbTPAaMHUKPOIIEMEHTHI. Boia u ee
pOJIb  KaKk pACTBOPUTEIS, pEareHra, y4YacTHE B CTPYKTYPUPOBAaHUM KJIETKH,
Teroperyasiuu. MuHepanbHbIe BEIIECTBA KIETKU, UX Ouojoruueckas poib. Poib
KaTHOHOB Y aHUOHOB B KJIETKE.

Oprannueckre BeHIeCTBA  KJIETKU. buonormdyeckue noiumepsl.  benkw.
AMUHOKHUCIIOTHBIM cocTaB OenkoB. CTpyKTypbl OenkoBoi MmoJiekyinbl. [lepBuunas
CTPYKTypa Oelika, menTuiHas CBa3b. BTopuuHas, TpeTuuHasi, Y4eTBEpTUYHAS CTPYKTYPHI.
Henatyparusi. CoiictBa OenkoB. Knaccudukanus 6enkoB. buonorndeckue QyHKuuu
OEeIKOoB.

Yrnesoapl. MOHOCaxapuapl, IHCAXapUIbl, OJUTOCAXApHUIbl W IOJIUCAXAPUIBL.
OO6muit mian cTpoeHus U PU3MKO-XMMUYECKUE CBOMCTBA yTIIeBOJIOB. buonornueckue
(yHKUIHU yTIE€BOIOB.

Jluiunel. T'mapodunbHo-runpodoOHBIEe cBoMicTBa. Knaccudukarus JIUOUAOB.
Tpurnuuepunsl, Gocdonunuabl, BOCKU, CTepousl. buonornueckue QyHKIUM JIUTUAOB.
OO0mue cBoiicTBa  OHOJOTMYECKMX  MEMOpaH —  TEKydecTb, CIOCOOHOCTh
K CaM03aMBbIKaHUIO, MOJyIIPOHUIIAEMOCTb.

Hyxkneunoseie xwucnorel. JIHK wu PHK. CrpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxkneorunpl. [punnun komminementapuoctu. [Ipasuno Yapradgda. Ctpykrypa JHK —



nBOMHas criupaib. MectonaxoxaeHue u ouonorundeckue ¢pynkiuu [JHK. Buast PHK.
@ynkuuu PHK B kierke.

Crpoenne Momekynsl AT®. Makpospruueckue cBssu B Monekyie ATO.
buonornueckue ¢ynkuuu AT®. BoccTaHOBIEHHbIE MEPEHOCUUKH, HUX (DYHKIUU
B kietke. CexBennpoBanue JJHK.

CtpykrypHas Ouosiorus: OUOXUMHUYECKHE U OHOPU3MUECKHE HCCIETOBaHUS
COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpPbl OMOMOJIEKYI.

Jlemoncmpayuu:

Ilopmpemuwi: JI. Ilomuur, JI. Yorcon, ®. Kpuk, M. Ywikuuc, P. ®@paHkiuH,
@. Conrep, C. [Ipy3unep.

Juacpammui: «PacnipeneieHue XUMUYECKUX DJIEMEHTOB B HEXHUBOU MPUPOACH,
«Pacripenenenne XUMHYECKUX JIEMEHTOB B ) KUBOU IIPUPOJEY.

Tabnuyvr u cxemvl: «llepuonuueckass TaOaMIAa XUMHUYECKUX DJIEMEHTOBY,
«Ctpoenne Monekysbsl BOAb», «BemecrBa B cocraBe opranusmoBy», «CTpoeHue
MoOJIeKyJIbl  Oenka», «CTpyKTypbl O€nkoBOM MOJEKYJb», «CTpoeHHE MOJIEKYI
yIrieBoJ0B», «CTpoeHHe MOJEKYJ JUnuaoB», «HykimenHoBbie KUCIOTB», «CTpoeHue
MOIEeKyIbl ATD».

Obopydosanue: XuMHUeCKas MOCy1a 1 000pyI0BaHUE.

Jlabopamopnas paboma «OOHapykeHHE OEIKOB C MOMOIIBI0 KauyeCTBEHHBIX
peaKLuiny.

Jlabopamopnas paboma «VccnenoBaHue HYKIECMHOBBIX KHCIOT, BBIJIEIEHHBIX
13 KJIETOK Pa3JIMYHBbIX OPraHU3MOBY.

Tema S. CtpoeHue 1 QyHKIUH KJIETKH

Tumbl  KJIETOK:  dyKapuoThueckas U Mpokapuotuyeckas. CTpyKTypHO-
(GyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

CtpoeHue mpoKapuOTHYECKOM KieTku. KieTrouHas cTeHka OakTepuil W apXew.
OcobeHHOCTH CTpOeHUsI TeTepoTpOodHONU U aBTOTPO(HONU MPOKAPUOTUUYECKUX KIIETOK.
MecTo u poJib MPOKAPUOT B OUOLIEHO3aX.

Ctpoenrue u (QyHKIIMOHUPOBAHUE HJyKapuOoTHUecKoW kieTku. [lmazmaruueckas
MeMmOpana (miazmanemma). CTpykTypa IUia3MaTH4ecKod MemOpaHbl. TpaHcmopT
BEILIECTB uepe3 IUIa3MaTUYecKyl0 MeMOpaHy: maccuBHbIM (nuddysus, obnerdyeHHas
muddy3usi), akTUBHbIA (NMEPBUYHBIA W  BTOPUYHBI  aKTUBHBIM  TPAHCIOPT).
[Tonynponuitaemocts MeMOpanbl. PaGoTa HaTpuii-kaqueBOro Hacoca. DHAOLMTO3:
MUHOUUTO3, (aronuro3. Ik301uTo3. Kierounas crenka. Ctpykrypa U GyHKIUU
KJIETOYHOM CTEHKHU pacTEeHUMU, TPUOOB.

[urommazma. I[luro3onb. I{utockener. JIBwkeHwe muTomia3mMbel. OpraHoUbI
kieTku. OgHomMeMOpaHHbIE OpPraHOUIBl KJIETKU: SHAomIazMmaTtudeckas ceth (DI1C),
anmapaT ['oapmKu, JU30COMBI, HX CTpoeHHMe ©  (GyHKIUU. B3aumMocss3b
OJTHOMEMOpPAHHBIX OPraHOUJOB KJIeTKH. CTpOeHHE rpaHyIsIpHOrO peTukyiyma. CuHTE3
pacTBOpuUMbIX OenkoB. CHUHTE3 KJIETOUHBIX MeMmOpaH. [mamkuil (arpaHyispHbIN)
SHJOIUIa3MaTHYeCKuil  peTukylyM. CekperopHas ¢yHKIUS anmapara [ oiabmKu.
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TpaHncnopT BemecTB B KJIETKE. Bakyonu pacTUTENnbHBIX KIETOK. KeTouyHbIl COK.
Typrop.

[TomyaBTOHOMHBIE OpPraHOWIBl KJIETKU: MHUTOXOHApHUM, Tnactuabl. CTpoeHue
1 pyHKIMM MUTOXOHJpUM U mnactui. [lepBudHbie, BTOPUYHbBIE U CIIOKHBIE TIACTHUIBI
(bOTOCUHTE3UPYIONIUX FYKAPUOT. XJIOPOIIACThI, XPOMOILIACTBI, JIEHKOIIACTHI BBICIINX
pacTCHU.

HememGOpanubie opranouabl kjieTku. CTpoeHne U (PYyHKIHMM HEMEMOpaHHBIX
OpraHouJioB  kjeTku. Pubocombl. MukpoduiaMeHTsl.  MBpblllIeUHbIE  KJIETKH.
Mukpotpy6ouku. Knerounsiii neHTp. CTpoeHHE U JABUKEHUE KTYTUKOB U PECHHUYEK.
Mukpotpy6ouku rutoria3msl. LleHTpHos.

Anpo. OOConouka sAapa, XpOMaTHH, KapHOIUIa3Ma, SJIPBIINIKKA, HUX CTPOEHUE
u Gyukuuu. Snepusiii  OenkoBbi  MaTpukc. [IpocTpaHCTBEHHOE pacHoOIOKEHUE
XpOMOCOM B HHTepGazHoM sifpe. beraku xpomaTuHa — THCTOHBI.

Knerounsie BritoueHus. CpaBHUTENbHAs XAapAKTEPUCTUKA KIETOK 3YKapUOT
(pacTUTeNbHOM, )KUBOTHOM, TPUOHON).

Jlemoncmpayuu:

Iopmpemuwi: K.C. MepexkoBckuii, JI. Maprynuc.

Tabauyst u cxemwvl: «CTpoeHUE SYKAPUOTUUECKOUN KIETKN», « CTpOEeHHE )KUBOTHOM
KIETKN», «CTpPOEHHE PACTUTEIIBHOM KIETKW», «CTpOCHHE MHUTOXOHIPUN», «SAapoy,
«CTpoeHne MPOKAPUOTUIECKOUN KIETKI.

Obopyoosanue:  CBETOBOM  MHUKPOCKOI, MHKPOINpENapaThl  PacTUTENIbHbIX,
KUBOTHBIX KJIETOK, MUKpOTpenapaTsl 0aKTepHaIbHBIX KJIETOK.

Jlabopamopnas paboma «I3yueHue CTpOeHUsI KIETOK Pa3TUYHBIX OPraHU3MOBY.

Ilpakmuueckas paboma «VI3ydenue CBOUCTB KJIIETOYHON MEMOpPaHbD.

Jlabopamopuass  paboma  «VccnenmoBanue —Ia3MoiM3a W JIETJIA3MOJIU3A
B PACTUTEIBHBIX KIETKAX».

llpakmuueckas paboma «V3yuyeHune ABUKEHUSI LUTOIUIA3Mbl B PACTUTEIIbHBIX
KJIETKaX».

Tema 6. O0MeH BellecTB U NPeBPAallleHHe JHEPTUU B KJIEeTKe

AccuMUIISILUS U UCCUMUWISILUS — JBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(PHBIN W TeTepoTpOdHBIM. YdYacThe KHUCIOpoAa B OOMEHHBIX
npoiieccax. JHepreTuueckoe olecreueHue KieTku: npeBpaiienrne ATO B 0OMEHHBIX
nporeccax. @DOepMEHTATUBHBIM XapakTep peakiui KIETOYHOro MeTaboJu3Ma.
depMeHThI, UX CTPOEHUE, CBOMCTBa W MexaHusMm JehctBus. Kodepmentsl. OTiauuns
(GepMEeHTOB OT HEOPraHMYEeCKUX KaTaiu3aTopoB. benku-akTuBaTOopbl U  O€NKU-
UHTUOUTOPHI. 3aBUCHUMOCTh CKOPOCTH (PEPMEHTATHBHBIX pEaKIUi OT Ppa3TUYHBIX
(haxToOpOB.

[lepBuuHBIi CHUHTE3 OpraHMYECKUX BellecTB B KieTke. DotocuHTe3. CBeTOBas
u temHoBas (asbl. [IpoaykTuBHOCTH (oTOCHMHTE3a. BnusHue paznuyHbIX (PaKTOPOB
Ha CKOpocTh (poTocuHTe3a. 3HaueHue (HOTOCUHTE3A.
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XemocunTe3. PazHooOpa3ue OpraHu3MOB-XEMOCUHTETUKOB: HUTPUPUIIHUPYIOIINE
OakTepuu, IKEeIe300aKTepUH, CepoOaKTepuH, BOJOPOAHBIE OakTepuu. 3HAYCHHUE
XEMOCHHTE3a.

AHadpoOHbIe opranu3Mmbl. Bunabl Opoxkenus. IIpoaykTel OpoXeHHST U UX
UCIOJB30BAaHUE  YEJIOBEKOM. AHA’pOOHBIE  MHUKPOOPTaHM3Mbl  KaK  OOBEKTHI
OMOTEXHOJOTHH U BO30OYAUTEIU OOJIe3HEN.

AspoOHBIE OpraHu3Mbl. JTamnbl dHepreTuyeckoro obOmena. lloaroTroBuTenbHbBIN
sTarn. ['nukonn3 — 6eCKUCIOPOIHOE PaCHIEIIIIEHUE TIIFOKO3BI.

buonoruyeckoe oOkuciaeHue, WM KIETOYHOE JbIxaHuWe. Polib MUTOXOHIpUi
B mpoleccax Ouosoruueckoro okucieHus. lluknnueckue peaknuu. OKUCIUTEIBHOE
dbochopunupoBanue. IlpeumyimiectBa a’poOHOr0O mTyTH OOMEHA BEIIECTB MeEpe.
aHa’poOHBIM. D()HEeKTUBHOCTD SFHEPTETUIECKOTO OOMEHA.

Jlemoncmpayuu:

llopmpemwr: JI. Ilpuctou, K.A. Tumupsze, C. H. BuHorpaackui,
B. A. Durensrapar, 11. Mutuemn, I'.A. 3aBap3uH.

Tabnuyvr u cxemovl: «DPOTOCHUHTE3», «DHEpreTHueckuii obmen», «buocuHTes
oenkay, «CtpoeHue hepMeHTay, « XeMOCHUHTE3Y.

Obopyoosanue: CBETOBOM MHKPOCKOM, OOOpYyJOBaHUE JUIsi IPUTOTOBJICHHS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENApaToB.

Jlabopamopnas paboma «V3yueHue KaTalUTUUECKON aKTUBHOCTU (PEPMEHTOB
(Ha IpUMEpE aMIJTa3bl UK KaTajla3bl)».

Jlabopamopnas paboma «3ydyenune GepMEHTATUBHOIO PACIIEIICHUS IEPOKCUA
BOJIOPO/JIa B PACTUTEIbHBIX U )KUBOTHBIX KIETKAX.

Jlabopamopnas paboma «CpaBHEHHE MPOIIECCOB (DOTOCHHTE3a M XEMOCHHTE3aY.

Jlabopamopnas paboma «CpaBHEHHUE MPOLIECCOB OPOKEHUS U IBIXAHUS.

Tema 7. HaciiencreeHHass MHGpOpManua U peaju3anus ee B KJIeTKe

Peakiun martpuuyHoro cuHresa. l[IpuHUKMN KOMIUIEMEHTaApHOCTH B PpPEaKIUAX
MaTpUYHOTO cuHTe3a. Peann3zanus HacieACTBeHHOU nuHpopmanuu. ['eHeTnueckuit Ko,
ero cBoircTtBa. Tpanckpunuus — Marpuudbil cuaTe3 PHK. IIpuHOunel TpaHckpumnmu:
KOMIUJIEMEHTAPHOCTh, AHTUTIAPAIUIEIIBHOCTD, ACUMMETPUYHOCTb.

Tpancnsiuus u ee stanbl. Yuactue TpancnopTHbix PHK B OuocunTese Oenka.
VYcnoBus Ouocuntesa 6enka. Koguposanue aMuHOKUCIOT. Posib prubocoM B OMOCHHTE3E
Oenka.

OpraHn3zanusi TeHOMa y MPOKapUOT W 3YKapuoOT. Peryisinus akTUBHOCTH T€HOB
y mnpokapuoT. ['mnoteza omepona (®. XKako6, XK. Mano). Perynsiuuss oOMeHHBIX
MPOLIECCOB B KJeTKe. KiieTouHbIi roMeocTas.

Bupycsl — HekneTounsle (OPMBI KM3HU W oOiuratHele mnapasutbl. CTpoeHue
MPOCTHIX U CI0KHBIX BUPYCOB, PETPOBUPYCOB, OakTeprnodaros.

Bupychsie 3a0oneBanus uyenoBeka, *KUBOTHbIX, pactenuil. CIIN, COVID-19,
COIMATbHBIE U MEUIIUHCKUE MPOOIIEMBI.
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Jlemoncmpayuu:

Ilopmpemuwi: H.K. Konbnos, JI.1. IBaHOBCKUIA.

Tabnuyvt u cxemovr. «buocunres Oenkay, «['enermueckuit kom», «Bupyco»,
«bakrepuodarm.

llpakxmuueckas paboma «Co3ianre MOJEIN BUPYCay.

Tema 8. ZKu3HeHHBbII MUK KJIETKH

Knerounsrit nuki, ero nepuojsl u peryssinusa. Muatepdasza u mutos. OcobeHHOCTH
MpOIECCOB, TMpoTekaromux B uHTepdaze. IloarotroBka KIETKM K JCICHUIO.
[IpecunteTndeckuii (MOCTMUTOTUYECKUM), CHUHTETHYECKHMM UM MOCTCUHTETHUUECKUU
(mpeMuTOTHYECKHI) Tepuo bl UHTEPGA3HI.

Marpuunbii cunre3 JIHK — pemmkanusa. [lpuanunsr permukannu  JTHK:
KOMIUJIEMEHTAPHOCTh, MOJYKOHCEPBATUBHBIA CHHTE3, aHTUNAPAJUIEIbHOCTh. MexaHn3m
pemukanuu JIHK. Xpomocomel. Ctpoenue xpomMocom. Tenomepsl U TeaoMepasa.
XpOMOCOMHBI HAaOOp KIETKHM — KapuOTHUN. JIUTJIOMIHBIA M TarUIOWJIHBIN HaOOPHI
xpoMocoMm. ['omonornynbie XpoMOCOMBI. [10710BBIE XPOMOCOMBI.

Jenenue kneTtku — MuTO3. CTa MUTO3a U MMPOUCXOIAIINE B HUX MPOLIECCHI. THUIIBI
muTo3a. Kapnokunes u uutoknnes. buonornueckoe 3HaueHUE MUTO3A.

Perynsuust MutoTHueckoro nukia kiaetku. [I[porpammupyemas kiieTouHas rudeib —
arnonTo3.

Kinerounoe s1po, XxpoMocoMbl, GyHKIIMOHATbHAS TCHOMHUKA.

Jlemoncmpayuu:

Tabnuysr u cxemvi: <«OKU3HEHHBIA IMKA KIETKW», <«Mwutodyn, «CrpoeHue
xpoMmocom», «Pemukanus JTHK».

Obopydosanue: CBETOBOM MHUKPOCKOIN, MHUKpoIpenaparbl: «MHUTO3 B KJIETKax
KOPEIIIKA JTyKa.

Jlabopamopnas paboma «VI3ydeHue XxpoMOCOM Ha TOTOBBIX MUKPOIIpenapaTax.

Jlabopamopnas paboma «HabnoieHre MUTO3a B KJIE€TKaX KOHUMKA KOPEIIKa JTyKa
(Ha TOTOBBIX MUKpOIIpEapaTax).

Tema 9. Ctpoenue u GpyHKUMH OPraHU3MOB

buonornueckoe paszHooOpaszue opraHu3mMoB. OMHOKJIETOYHBIC, KOJIOHHAJIbHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHHUSI M >KU3HEJEATEIBHOCTH OJHOKJIETOYHBIX OpPraHU3MOB.
baktepuu, apxeu, OJHOKJIETOUYHbIE TPUOBI, OJHOKJIETOUHBIC BOJOPOCIH, IPYyTUe
npoTucThl. KoNOHMaIbHbIE OPraHU3MBL.

B3auMocBs3p yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CHCTEMBI
opranoB. OpraHu3M Kak €IuHOe 1enoe. ['omeocras.

Tkanu pacteHuil. Tunbsl pacTUTENBHBIX TKaHEH: oOpa3oBarelibHas, MOKPOBHas,
MpOBOASAIIAsl, OCHOBHas, MexaHudeckas. (OcoOEHHOCTH CTpoeHus, (QYHKIUN
Y PACIIOJIOKEHUS TKAHEW B OpraHax pacTECHUM.
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TkaHW JKMBOTHBIX M YEJOBEKA. THUMBl >KUBOTHBIX TKAHEH: HSNUTEIHAIbHAS,
COCIMHUTEIbHAS, MblllIeuHas, HepBHag. (OcCOOEHHOCTH  CTpoeHUs, (QYHKUIUN
Y PACIIOJIOKECHUS TKAHEW B OpraHax KMUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble U Fr'€HEpATUBHBIE OpPraHbl pacTeHU. Opranbl U CUCTEMBI
OpPraHoOB XUBOTHBIX U 4eoBeKa. OYHKIIMN OPraHOB U CUCTEM OpPTaHOB.

Onopa Tena opranu3dMoB. Kapkac pacrenuid. CkeneTsl OTHOKJIETOYHBIX
Y MHOTOKJIETOYHBIX XUBOTHBIX. HapyHbIii 1 BHyTpeHHHM cKenaeT. CTPOEHUE U THUIIBI
COEIMHEHUS KOCTEMN.

JIBi>KeHNE OpraHu3MoOB. J[BM)KEHUE OJHOKJIETOUHBIX OPraHU3MOB: aMeOOUIHOE,
KTYTUKOBOE, PECHUYHOE. /[BUKEHNE MHOTOKJIETOYHBIX PACTCHUMN: TPONU3MbI U HACTHH.
JIBU>KeHHE MHOTOKJIETOYHBIX JXMBOTHBIX M UENIOBEKa: MblllleuyHas cucteMa. Pediekc.
CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanne opranusmos. IlornomeHne BOABI, YIIEKUCIOTO ra3a U MHUHEPAIbHBIX
BEIIECTB pacTeHUsMU. [IuTaHue >XKMBOTHBIX. BHYTPHUIIOJOCTHOE W BHYTPUKJIETOYHOE
nuiieBapenue. [ lntanne no3BOHOYHBIX KUBOTHBIX. OTAENBI MUIIEBAPUTEIBLHOTO TPAKTA.
[TumeBapurenpHbie xemnes3bl. [IumeBapurenpHas CUCTEMA YEJIOBEKA.

Jpixanue oprauu3moB. Jlpixanue pactenuil. Jlpixanue uBoTHbIX. [{uddy3us razos
yepe3 MOBEPXHOCTh KieTKU. KoxkHoe Jpixanue. JlpixarenbHas moBepXHOCTh. JKabepHoe
Y JIETOYHOE AbIXaHue. J[bIXaHuE MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA. DBOJIIOLIUOHHOE
YCIIOKHEHUE CTPOCHUSA JIETKMX IIO3BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHas CHCTEMA
YyeaoBeKa. MexaHW3M BEHTWIALMU JIETKUX Yy NOTUL M MIEKONMUTAIuUX. Peryisnusa
IbIXaHus. J{pIxaTeabHble 00bEMBI.

TpaHcnopT BewIECTB Y OpraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI pacTeHHI. TpaHcnopT
BEIIECTB y XUBOTHBIX. KpoBeHOCHast cucrema m ee opranbsl. KpoBeHOCHas cucrema
MMO3BOHOYHBIX KUBOTHBIX U 4enoBeka. Cepaue, KpOBEHOCHBIE COCYAbl U KpoBb. Kpyru
KpOBOOOpAIlleHUsI. DBOJIOIMOHHBIE YCIO0XXHEHUS CTPOCHUS KPOBEHOCHOM CHUCTEMBI
MMO3BOHOYHBIX )KMBOTHBIX. PaboTa cep/uia u ee perysius.

Brigenenne y opranusMoB. Beinenenue y pacreHuid. BoineneHue y KUBOTHBIX.
CokparutenbHble Bakyoiau. Opransl BbieneHus. OunbTpanus, cekpenus u oopaTHoe
BCAChIBAaHME KAaK MEXaHW3Mbl palbOThl OpraHoB BbiAeNeHHs. CBs3b MOJOCTH Tela
C KPOBEHOCHOM M BBIAECIUTEIBHON CHCTEMaMU. BbijiesIeHNE y TO3BOHOYHBIX KMBOTHBIX
u yenoBeka. [louku. Ctpoenue u QpyHkuroHupoBanue Hedpona. OOpa3oBaHHE MOYU
Y YeJIOBEKa.

3ammuTa y OpraHu3MoB. 3aliuTa y OJHOKJIETOUYHBIX Opranu3MoB. Cropbl OakTepuit
Y IUCTHl MPOCTEHINNX. 3alIUTa Y MHOTOKIETOYHbIX pacteHuil. Kyrtukyma. Cpencrsa
MMaCCUBHON U XUMHUYECKOH 3aIUTEI. DUTOHIINIEI.

3amuTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M MX mpOU3BOAHBIE. 3alIuTa
opraHuszMa ot Oose3Hel. IMmmyHHas cucrema venoBeka. KieTOuHbI U TyMOpPabHBIN
UMMYHHUTET. BpoxkaeHHbI U mpuoOpeTeHHbIN crnenuduueckuii MMMyHUTET. Teopus
KJIOHaJbHO-celeKkTuBHOro ummyHutera (II. Opnux, ®.M. bepuer, C. Tonerasa).
BocnanurenbHble OTBETHI OPraHU3MOB. POJb BpPOXKIEHHOIO MMMYHUTETA B PAa3BUTUH
CUCTEMHBIX 3a00JI€BaHUIA.
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PaznpaxxumocTh M perynsnus y oOpranu3moB. Pa3gpaXxuMoCTh y OJTHOKJIETOYHBIX
oprann3MoB. Takcucsl. Pa3npaxuMocTs U perynsuus y pacteHuid. PoCcToBbIe BemecTBa
Y UX 3HAYCHHE.

Hepsnas cucteMa u pedektopHas peryisiuus y >kMuBOTHbIX. HepBHast cuctema u ee
OTAENBL. DBOJIOIMOHHOE YCIOKHEHHE CTPOCHUS HEPBHOM CHCTEMBI y JKUBOTHBIX.
OTnensl TOJIOBHOTO MO3Ta MO3BOHOYHBIX JKUBOTHBIX. Peduiekc u peduexropHas ayra.
be3ycioBHBIE U yCIIOBHBIE PE(DIICKCHI.

['ymopanbHas peryasanust 1 SHIOKPUHHAS CUCTEMA )KUBOTHBIX U YelnoBeKa. JKene3bl
SHJIOKPUHHOW CUCTEMBI U UX TOPMOHBI. JleiicTBuE ropMOHOB. B3anMoCBA3b HEPBHOMU
Y SHIOKPUHHOM cucTeM. [ nunoranamo-runodusapHasi cuctema.

Jlemoncmpayuu:

Hopmpem: N.11. I1aBnos.

Tabnuyvr u  cxemvl: «OTHOKIETOUYHBIE BOJAOPOCIN», «MHOTOKJIETOUYHbBIE
BOoJIopociny, «bakrepuny, «IIpocreimmuey, « Opranbl IBETKOBBIX pACTEHUI, « CHCTEMBI
OpPraHoB TO3BOHOYHBIX JXKUBOTHBIX», «BHyTpeHHee cTpoeHue HaceKkoMbIX», «TkaHu
pactennity, «KopHeBble cucrembl», «CtpoeHue credns», «CTpoeHHE JIHCTOBOU
IJIACTUHKWY, « TKaHU )KUBOTHBIX», «CKeneT yenoBekay, «llnuieBapurenbHas CUCTEMa,
«KpoBeHocHas cucrema», «/lpixatenpHass cucrtema», «HepBHas cucreman, «Koxay,
«Mpiieunass  cucremayn, «BplaenuTenbHas CUCTEMay, «OHIOKPUHHAsT CHUCTEMay,
«Crpoenne wMbimube», «Ummynurer», «KumeunononoctHeie»y, «Cxema NOUTaHUA
pactenuin», «KpoBeHOCHBIE CHCTEMBI MO3BOHOYHBIX KUBOTHBIX», « CTPOCHHUE THUAPHDY,
«Crtpoenue mianapun», « BHyTpeHHee CTpoeHue 0K AEBOTro YepBs», «HepBHas cucrema
peiO», «HepBHas cucrema nsarymkw», «HepBHas cuctemMa NPECMBIKAIOIIUXCS,
«HepBHas cucrema nruny, «HepBHasa cucrema miuekonuraromux», « Heppaas cucrema
yesnoBekay, «Pedexcy.

Obopydosanue: CBETOBOM MHUKPOCKON, MHUKPOIpPENapaTbl  OJHOKIECTOYHBIX
OPraHu3MOB, MUKPOIIPENAPATHI TKAHEHN, PAKOBUHBI MOJUTFOCKOB, KOJJIEKIIUA HACEKOMBIX,
UTJIOKOXKHX, JKUBBIE 3K3EMIUISIPhl KOMHATHBIX PACTeHUM, repObapuu pacTeHU pa3HbIX
OTJAEJIOB, BIJIAJKHBIE TIPENaparbl >KUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUIEKIUU
0ECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJOoBeKa, O0OpyJIOBaHHME IJisi JIEMOHCTpalUU
MOYBEHHOT'O Y BO3JYIIHOTO MUTAHUS PACTEHUM, pacIIeIUICHUsl KpaxmMasia U OeJIKOB MOJ
nercTBueM (pepMeHTOB, 00OpYJOBaHUE MJiA JEMOHCTPAIIMU OMNBITOB MO H3MEPEHUIO
KU3HEHHON €MKOCTH JIETKMX, MEXaHU3Ma JIbIXaTEJIbHBIX ABUKECHUN, MOAEIU TOJIOBHOTO
MO3Tra pa3JInYHbIX KUBOTHBIX.

Jlabopamopnas paboma «13ydyeHune TkaHeil pacTeHUN».

Jlabopamopnas paboma «3ydueHne TkaHeil )KUBOTHBIX.

Jlabopamopnas paboma «I3yueHue opraHoB [IBETKOBOTO PACTCHUS».

Tema 10. Pa3MHoOkeHHe 1 pa3BUTHE OPraHU3MOB

DopMbl pa3MHOXKEHHUSI OPTaHU3MOB: Oecrosoe (BKJIr0Yas BEreTaTUBHOE) U MOJOBOE.
Buasl  Oecrnonoro pa3MHOXKEHHS: TOYKOBAHHWE, CHOpYISAUuUsi, (QparMeHTanus,
KJIOHUPOBAHHUE.
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[TomoBoe pazmuoxenue. [lonoBeie kieTkn, wim ramersl. Meio3. Ctagun menosa.
IToBenenne xpomocoMm B Menose. KpoccunroBep. buonormdyeckuii cMbICI Meio3a
Y MOJIOBOTO ITporecca. Meno3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTAaHU3MOB.

[Ipen3zapoapimeBoe passutue. ['ameroreHe3 y >KUMBOTHBIX. IlOJIOBBIE KeEIE3BI.
OO6pa3zoBanue W pa3BUTHE MOJOBBIX KJIeTOK. CrepmaroreHe3 u ooreHe3. CTpoeHue
MOJIOBBIX KIIETOK.

OmnongoTBopeHre U AMOpPUOHAIBHOE  pa3BUTUE  KUBOTHBIX.  CrHocoObl
OIUIOIOTBOPEHUS: HAPYKHOE, BHYTpeHHee. [lapTeHorenes.

NunuBuayanbHOe pa3BUTHUE OPraHU3MOB (OHTOTEHE3). DMOPHOJOTHS — HayKa
0 pa3Butuu opranu3MoB. CTaguu >MOpUOreHe3a KUBOTHBIX (Ha MpUMeEpe JISATYIIKH).
Hpobnenue. Tumnbl apoOneHus. OcCOOEHHOCTH  JPOOJICHUS  MJIEKOMHUTAIOUIUX.
3apoJIbIIeBbIe JTUCTKU (TacTpyJisiius). 3akiaika OpraHoB M TKaHEH U3 3apOJIbIIIEBBIX
TUCTKOB. B3anmHoe BiMsiHUE 4acTel pa3BUBAIONIETOCs 3apojbliia (3MOpUOHATbHAS
UHIYKIMS). 3akiajka IJlaHa CTPOEHUS >KUBOTHOTO KaK PE3yibTaT HEPaApXHUUECKUX
B3aMMOJICHCTBUYN T'eHOB. BinsiHue Ha sMOpHUOHANbHOE PAa3BUTHE PA3IMYHBIX (DAKTOPOB
OKPYXarOUIEH CPEIbl.

Poct u pa3Butue xuBoTHBIX. [locTaMOpuoHansHbIl nepuoa. [IpsimMoe u HenmpsiMmoe
pa3zButue. Pa3Butue ¢ Meramopdo3oM y 0eCro3BOHOUYHBIX U MO3BOHOYHBIX KUBOTHBIX.
buonornueckoe 3HaueHWE NOPSIMOTO M HEMPSMOTO Pa3BUTHUS, UX PACIPOCTPAHEHUE
B Ipupojie. TUMbI pocTa )KUBOTHBIX. PAKTOPHI PETYISLHUU POCTA )KUBOTHBIX U YEJIOBEKA.
Craaun mocTAoMOPUOHATBLHOTO PA3BUTHS Y )KUBOTHBIX U uenoBeka. [leproibl oHTOreHe3a
yenoBeka. CTapeHue U CMepTh Kak OMOJIOTUYECKUE MPOIECCHI.

Pasmuoxxenue u pazButue pactenuid. ['amerodur u cnopodut. Meiio3 B )KU3HEHHOM
nukie pacreHud. OOGpa3zoBaHue crop B Ipoilecce Meiosa. ['ameTorenes y pacTeHUHU.
OIUIOOTBOPEHUE U PA3BUTUE PACTUTEIIBHBIX OPraHW3MOB. [[BOMHOE OILIOJOTBOPEHUE
y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3mbl peryiasiiii OHTOT€HE3a Y PACTEHHUI U )KUBOTHBIX.

Jlemoncmpayuu:

Iopmpemuwi: C.I'. HaBamus, X. [llneman.

Tabnuywt u cxemwvl: «BereratuBHOe pa3MHOXeHHE», «Tumbsl Oecrmosioro
pasMHOXEHUsD», «Pa3sMHOXEHME XJIaMUIOMOHANbD»Y, «Pa3MHOXEHHE 3BIIICHBIY,
«Pa3mHOXeHue Tuape», «Meno3», «Xpomocomel», «l'amerorenes», «CTpoeHue
SAUIEKIIETKU U CIIepMaTo30uaa», « OCHOBHBIE CTaAUU OHTOTeHe3ay, «lIpsMoe u Henpsamoe
pa3Butuey, «Pa3BuTue Maickoro xyka», «PasBurue capanun», «Pa3BUTHE JATYIIKNY,
«JIBOMHOE OIIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHU», « CTPOEHHUE CEMSIH OJTHOIOJIbHBIX
Y JIBYIOJIbHBIX PACTCHUIN», «KU3HEHHBIN UK MOPCKOU KamyCThl», «  KU3HEHHBIA LIUKJI
Mxay, «’KU3HEHHBIN ITUKJT MAOPOTHHUKAY, « KU3HEHHBIN ITUKIT COCHBI.

Obopydosanue:  CBETOBOM  MHUKPOCKOI,  MHUKpOIpENnaparbl  SUIEKIETOK
Y CIIEPMATO30UA0B, MOJENb «LIUKII pa3BUTHUS TATYIIKI.

Jlabopamopnas paboma «VI3yuyeHHe CTPOCHHS MOJOBBIX KJIETOK Ha TOTOBBIX
MHKpoOHpenaparax».
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llpakmuueckass paboma «BbIsiBIeHHE TPU3HAKOB CXOJCTBA  3apOJbIIICH
MMO3BOHOYHBIX KUBOTHBIX).
Jlabopamopnasa paboma «CTpOeHHE OPraHOB PA3MHOMXEHUS BBICIIMX PACTEHUID.

Tema 11. I'eHeTHKA — HAyKa 0 HACJIEACTBEHHOCTH M U3MEHYMBOCTH OPraHU3MOB

Uctopus craHoBieHUs] U pa3BUTHUS T'€HETHKU Kak Hayku. Pabotsl I'. Mennens,
I'. ne ®puza, T. Moprana. Posib 0T€UeCTBEHHBIX YUEHBIX B Pa3BUTHH T€HETUKHU. PabOTHI
H.K. KonsnoBa, H.M. BasunoBa, A.H. benozepckoro, I'.J[. Kapneuenko,
10.A. ®ummnuenko, H.B. TumodeeBa-Pecorckoro.

OCHOBHBIE TE€HETUYECKUE IOHSATHUS WU CUMBOJBIL. ['OMOJOTMYHBIE XPOMOCOMBI,
aJIJICTIbHBIE T€HBI, AIbTEPHATUBHBIC TPU3HAKH, TOMUHAHTHBIN U PELIECCUBHBIA MTPU3HAK,
TOMO3HMI0Ta, TE€TEPO3UTOTa, YHCTAs JIMHUSA, THOPUIbLI, reHoTHN, (peHoTurn. OCHOBHbBIC
METOJbl ~ TEHETUKU:  TUOPHUIOJOTUYECKUM,  IIUTOJOTUYECKHH,  MOJIEKYJISIPHO-
T€HETUYECKUH.

Jlemoncmpayuu:

Ilopmpemuwi: I'. Mengnens, I'. ne ®pus, T. Mopran, H.K. Konbsiios, H./. BaBuios,
A.H. benozepckuii, I'.J]. Kapneuenko, 10.A. ®unmunuenko, H.B. Tumodeer-PecoBckuii.

Tabauyst u cxemol. «MeTobI TeHETUKNY», « CXEMBI CKPEILIUBAHUS.

Jlabopamopnas paboma «JIpo3oduia kak 00bEKT TeHETUYSCKHUX UCCICIOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpeniuBanue. [lepBoiit 3akoH Menzaenst — 3akoH eguHOOOpa3us
rudbpuoB nepBoro nokosneHus. [IpaBuno qomunupoBanus. Bropoit 3akon Menaens —
3aKOH pacuieryieHus Mpu3HakoB. lluTonornueckue OCHOBBI MOHOTHOPHUIHOTO
CKpelIUBaHusA. [ umore3a 4uCTOTHI raMer.

Ananusupyromiee ckpemuBaHue. [[poMexyTOUHBIM XapakTep HaCIEJOBaHMUS.
Pacmenienre npu3HakoB MpU HEMTOJIHOM JOMUHUPOBAHUH.

Jurubpunnoe ckpemuBanue. Tpetuil 3akoH MeHaenss — 3aKOH HE3aBUCHUMOIO
HaclieJoBaHus Npu3HaKkoB. [{uTonoruueckue OCHOBBI AUTHOPUIHOTO CKPEIIMBAHUS.

CueruieHHoe HaciegoBaHue mnpusHakoB. Pabotet T. Moprana. CuermieHHOe
HACJIEJOBAaHUE T'€HOB, HAPYLICHUE CUEIUICHUS MEXIY T'eHamMu. XPOMOCOMHAS TEOPUs
HACJIE[ICTBEHHOCTH.

l'enetnka mnona. XpOMOCOMHBI MEXAaHU3M OIpPEACICHUS IM0Ja. AYTOCOMBI
U TIOJOBBIE XPOMOCOMBI. ['OMOrameTrHeli W rereporamerHbid noj. ['eHeTrnueckas
CTPYKTypa IOJIOBBIX XpOMOCOM. HacnenoBanue npru3HaKkoB, CLEIIEHHBIX C ITOJIOM.

I'enorun kak nenoctHas cucrema. [enoTponus — MHOKECTBEHHOE IEMCTBUE I'€HA.
MHO€eCTBEHHBIN AJJICITU3M. Bzaumopenicteue HEaJJIEIIbHBIX FE€HOB.
Kommnementapuocts. Onucras. [lonumepust.

['eHeTyeCKUil KOHTPOJb PAa3BUTHUS PACTECHHM, KMBOTHBIX M YEIOBEKA, a TAKKE
(bU3MOIOTUYECKUX TPOIECCOB, MOBEJACHUS U KOTHUTHUBHBIX (yHKIUN. ['eHeTHUeckue
MEXaHHU3Mbl CHUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJECUCTBUS «XO3IMH — Mapa3uT»
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U «XO3iMH — MHUKpoOuom». ['eHeTHdyecKkrne acmeKkThl KOHTPOJsS U HM3MEHEHUS
HAaCIIEJICTBEHHON MH(OpMALlUK B TIOKOJICHUSAX KJIETOK U OPraHU3MOB.

Jlemoncmpayuu:

Topmpemuwi: I'. Mennens, T. Mopras.

Tabnuyvr u cxemsvi: «llepBblii U BTOpOM 3akoHbl MeHnnens», «Tperuil 3akoH
Mennens», «AHanmu3upymoomiee ckpeniuBanuey, «HemnonHoe aTOMHHUPOBaHUEY,
«CuernieHHOe Hacliel0BaHue MPU3HAKOB Y Apo30duibly, «['eneTnka nomna», «Kapuorun
yenoBekay, «Kapuotun npozodunby, «Kapuotun nTuub», «MHOXKECTBEHHBIH
amenusmy, « BzaumoaeiicTere reHoBy.

Obopyoosanue: MoOAENb IJsd AEMOHCTpAIlMU 3aKOHOB €IMHOO0Opa3vs THOPHIOB
MEPBOTO TMOKOJIEHUSI M PACLICIUICHUS MPU3HAKOB, MOJENb I JIEMOHCTpALMU 3aKOHA
HE3aBUCHUMOTO HACJIEAOBAHUS MPU3HAKOB, MOJENIb IS JEMOHCTPALHUH CLETIEHHOIO
HaclleJJOBaHUs IPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpompenapar: «Jpo3zoduiay.

llpakmuueckas paboma «VI3yueHnue pe3yabTaTOB MOHOTHOPUIHOTO CKpPEIIUMBAHUS
y ApO30(QUITBD.

llpakmuueckas paboma «V3yueHue pe3ynbTaTOB JUTHOPUAHOTO CKpPEIIMBAHUS
y APO30QUITBD.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHBOCTH

B3aumoneiictBue reHotuna W cpeAbl npu  (HOpMUpPOBAHUM  (PEHOTHIIA.
N3meHunBOCTh mNpu3HAKOB. KadecTBEHHBIE W KOJUYECTBEHHBIE TIpU3HAKU. Bubl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIIEICTBEHHASL.

Monudukanronnas  u3MeH4uBOCTb. Ponb  cpensl B (hopMUpOBaHUU
Moau(pUKaMOHHOW M3MeHunBocTH. HopMma peakuuu npusHaka. BapuanoHHBIA psif
u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOAu(PUKAIIMOHHOM
W3MEHYUBOCTH.

I'eHoTunnyeckas N3MeHYNBOCTh. CBOMCTBA FEHOTUNIMYECKON N3MEHYMBOCTHU. Br bl
F€HOTUITUYECKOM U3MEHUUBOCTH: KOMOMHATUBHAS, MyTAIllHOHHAS.

KomOuHaTuBHass W3MEHUMBOCTb. Mei03 W TOJOBOM MpoOIEecC — OCHOBa
KOMOMHATUBHOW H3MEHUYHUBOCTH. PoJIb KOMOMHATUBHOM H3MEHYMBOCTH B CO3JaHUU
T€HETUYECKOT0 pa3Ho00pas3us B mpejiesiax OJTHOrO BUA.

MyTanmoHHass ”3MEHYUBOCTh. BUbI MyTalnii: reHHbIE, XPOMOCOMHBIE, TCHOMHBIE.
CnoHTaHHbIE U UHAYLIUPOBAHHBIE MyTallUH. SII€PHBIE U [IUTOIIIA3MATUYECKUE MYTALINH.
ComaTtrueckue U noJioBble MyTanuu. [[pyurMHbl BO3HUKHOBEHUS MyTalluid. MyTareHsl u
MX BJIHUSHHE HA OpPraHu3Mbl. 3aKOHOMEPHOCTHM MYTAlMOHHOIO IMpornecca. 3aKoH
TOMOJIOTMYECKHUX PsIIOB B HacaeAcTBeHHoM n3menunBoctu (H.W. BaBunos). Buesinepnas
M3MEHYUBOCTh U HACJIEICTBEHHOCTD.

Jlemoncmpayuu:

Topmpemuwi: I'. ne ®pus, B. Moranucen, H.. BaBuiios.

Tabauyvt u cxemovl: «Buabl UBMEHUYUBOCTIY, «MoIupUKAIIMOHHAS U3MEHYUBOCTDY,
«KoMOuHaTHBHAsT H3MEHUYHUBOCTHY, «Meho3», «OmnomoTBopeHue», «l eHeTHYeCKHe
3a00J€BaHUs YEIOBEKAY, «BUIbI MyTallnii».
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Obopydosanue: KUBbIE U TepOAPHBIC IKIEMILIAPHI KOMHATHBIX PACTEHUM, PUCYHKHU
(dboTorpadun) ;KMBOTHBIX C PA3IMUYHBIMU BUAAMU U3MEHYHUBOCTH.

Jlabopamopnas paboma «VccnenoBanue 3aKOHOMEPHOCTEH MOAMGUKAITMOHHON
n3mMeHuuBocTU. [locTpoeHne BapualimoHHOTO psifia ¥ BapUAllMOHHOW KPUBOIY.

Illpakmuueckass ~ paboma  «Mytauuu y  nApo3odunsl  (Ha ~ TOTOBBIX
MUKpOIpenaparax).

Tema 14. I'eneTuka 4ejioBeKka

Kapuotun 4enoBeka. MexayHapogHas mporpaMma HCCIEAOBAaHHS TE€HOMA
yesioBeka. MeToabpl M3yueHMs] T€HETHKU 4YeJIOBEKAa: T'e€HealornyecKui, ONM3HEIOBBIH,
HUTOTCHETUYECKNN, TMOMYJISALUOHHO-CTATUCTUYECKAN, MOJEKYJISIPHO-TEHETUUECKHM.
CoBpeMEHHOE  OINpENeIeHUEe  TE€HOTHUIIA: MOJJHOTEHOMHOE  CEKBEHHPOBAHUE,
FEHOTUIIMPOBaHUWE, B TOM uucie ¢ nomoupto [II[P-ananu3za. HacnencrBenubie
3a00neBaHusl 4YelioBeKa. ['€HHble M XPOMOCOMHBIE OOJIe3HH uelioBeKa. bone3nu
C HACJEICTBEHHOW MpeapacoiO)KEHHOCThIO. 3HAYE€HHE MEIUIMHCKOM T'€HETUKHU
B TIPEIOTBpAIICHUH M JICUCHUHW TEHETHUYECKUX 3a0ojeBaHUM dYeaoBeKa. Meauko-
TEHETUYECKOE KOHCYJbTHpOBaHUE. (CTBOJIOBbIE KIETKU. lIOHATHE «TE€HETHYECKOro
rpy3a». OTHYECKHE AaCHEKThl HCCIEIOBAaHUN B 0OJACTH PENAKTUPOBAHUS TE€HOMA
Y CTBOJIOBBIX KJIETOK.

['eneTnueckue (haxTopsl TTOBBIIIICHHOM YyBCTBUTEIIBHOCTHU YyeJIoBeKa
K (Qu3MUecKOMy M XUMHYECKOMY 3arpsi3HEHHUIO OKpYyKawomied cpeabl. ['eHeTnyeckas
MPEAPacIONOKEHHOCTh YEJIOBEKA K MAaTOJIOTHUSIM.

Jlemoncmpayuu:

Tabauybsr u cxemvr: «Kapuotun denoBekay, «MeToabl H3Y4YEHUS TEHETUKU
yeJaoBeKay, «I'eHeTnueckue 3a00eBaHUS YETOBEKaY.

Ilpaxmuueckas paboma «CoCTaBI€HHE U aHAIIU3 POJIOCTOBHOM.

Tema 15. Cesiekuusi OpraHu3mMoB

JloMecTukanus M celeKuus. 3apOoKICHUE CEIECKIUU U JIOMECTUKALUHUHU. YUYECHHE
H.N. BaBunoBa o lleHTpax mpoHCXOXJIEHUS U MHOTO00pa3us KyJIbTypPHBIX PAaCTCHHI.
Ponp cenexkuuy B CO3aHUMM COPTOB PACTEHHM M TMOPOA KUBOTHBIX. COpT, mopona,
mTaMM. 3aKOH TOMOJIOTHYECKHX PSAOB B  HACIEICTBEHHOM  HW3MEHUYHBOCTH
H.W. BaBumnosa, ero 3HaueHHE 15 CEICKIIMOHHON pabOTHI.

Metoasl  cenekimoHHOM  paboThl.  VICKycCTBEHHBINT  OTOOp:  MacCOBBIU
Y UHJIUBUAYAJIbHBINA. DTarbl KOMOUHAIIMOHHON cenekuuu. VcnbiTanue npou3BoauTeNen
10 NOTOMCTBY. OTOOp 10 T€HOTHUITY C TOMOILBIO OLIEHKU (PEHOTHIIa IOTOMCTBA U OTOOP
10 TEHOTHITY ¢ moMouipro ananusa JJHK.

HcKyccTBEeHHBI MyTareHe3 Kak METOJl CEJIEKUUOHHOM paboThl. PaguanuoHHbIi 1
XUMUYECKUN MyTareHe3 Kak HCTOYHUK MyTallud y KYyJbTYPHBIX (POPM OpPraHU3MOB.
Hcnonb30oBaHWe TE€HOMHOTO pPEJAaKTHUPOBaHUS U METOAOB pexkomMOumHaHTHBIX JIHK
JUISL TIOJTYYEHUSI ICXOAHOTO MaTepuralia Jiis CEJEKIUU.
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[Tonyuenune nonumionaoB. BHyTpuBuaoBas rulOpuauzaius. banzkopoacTBeHHOE
CKpellluBaHue, win uHOpuAuHT. HepoacTBeHHOEe CKpeluBaHue, WIM ayTOPUIUHT.
I'etepo3uc u ero mpuuuHbl. Mcnonb3oBanue rereposuca B cenekuuu. OtnaieHHas
rubpuauzanus. Ilpeomonenue OecCIIogus MEXBHUIAOBBIX THOPUIOB. JlocTmkeHUS
CEJIEKIIUH PACTEHUU U )KUBOTHBIX.

CoxpaHeHUE U M3YYCHHE T€HETUYECKHX PECYPCOB KYJIBTYPHBIX PACTEHHH M HX
JTUKUX POJAWYEN [JIs CO3/aHUs HOBBIX COPTOB U THUOPHUIOB CEIbCKOXO3SHCTBEHHBIX
KYJBTYDP.

Jlemoncmpayuu:

llopmpemwi: H.W. BaBunos, U.B. Muuypumn, ['.Jl. Kapneuenko, [1.I1. JIlykpsaHeHKO,
b.JI. Acraypos, H. bopnoyr, /I.K. benses.

Tabnuyvr u cxemwl. «lleHTpBI TPOUCXOKIACHUS M MHOTrooOpasusi KyJIbTYyPHBIX
pacTeHui», «3aKOH TOMOJIOTUYECKMX PSJOB B HACIEICTBEHHOM H3MEHUHUBOCTHY,
«Metonpl cenexkuumn», «OTnanenHas ruopuauzamus», «MyTtarenesy.

Jlabopamopnas paboma «VI3yueHue COPTOB KYJbTYPHBIX PACTEHHUM U TOPOJ
JOMAIITHUX )KUBOTHBIX).

Jlabopamopnas paboma «VI3yueHue METOI0B CENEKIIUU PACTCHUI.

Ilpakxmuueckas paboma «IIpuBUBKa pacTeHHI.

Ixexkypcusi  «OCHOBHBIE  METOABI W JOCTHMIKEHUS  CEJIEKIMM  PACTECHHM
1 KUBOTHBIX (Ha CENEKIMOHHYIO CTaHIIHNIO, TIIEMEHHYIO (pepMy, COPTOUCTBITATEIbHBIN
y4acTOK, B TEIJIMYHOE XO35UCTBO, B JAOOPATOPHUIO arpOyHUBEPCUTETA WU HAYYHOTO
LEHTpa)».

Tema 16. BUOTeXHOJIOTHSI M CHHTETHYECKAs OHOJIOT U

OOBEKTHI, UCTIOJIB3YEMbIE B OMOTEXHOJIOTUHU, — KJIETOYHBIE U TKAHEBBIE KYJIbTYPHI,
MUKPOOPTraHU3MBbI, UX XapakTepucTtuka. TpaauironHas OMOTEXHOIOTHS: XJ1eO0neueHue,
MOJIy4Y€HHE KHUCJIOMOJIOYHBIX MPOIYKTOB, BUHOJEIUE. MUKPOOHOJIOTMYECKUM CHUHTE3.
OOBeKThl MUKpOOMONOTHYECKUX TexHonorui. IIpousBoncTBo Oenka, aMUHOKHUCIOT
Y BUTAMHUHOB.

Co3gaHne TEXHOJOTHMM W HMHCTPYMEHTOB LEJICHANPABICHHOTO HW3MEHCHUS
U KOHCTPYHPOBAHUS T€HOMOB C ILIEJBbIO MOJIYYEHUS OPraHU3MOB M UX KOMIIOHEHTOB,
COJIep KallliX HE BCTPEUAIOIINECS B MPUPOAE OMOCUHTETUYECKHE MYTH.

Knerounasa wnxeHepus. MeToasl KyJIbTypbl KIETOK W TKAaHEW paCTCHUU
1 )kUBOTHBIX. Kpnobanku. Comarnueckasi ruOpun3ausi ¥ COMaTHYECKUM YMOPUOTEHES.
Hcnonb30BaHKE ramionioB B CEIIEKIMU pacTeHHMl. VICKyCCTBEHHOE OILTOAOTBOPEHHUE.
PexoHCTpyKIHS SIMLIEKIETOK U KIOHUPOBAHUE JKUBOTHBIX. METO/ TpaHCIUIAHTALIUH SIAEP
KJIETOK.

XpoMocoMHass W TeHHas UWHXeHepus. VICKyCCTBEHHBII  CHUHTE3 TeHa
u KoHcTpyupoBanue pexkomOuHaHTHbIX JIHK. JlocTwkeHuss W MNEpCHEKTUBBI
XPOMOCOMHOW Y T€HHON MHXKEHEPUU. DKOJIOTUUECKUE U ITUYECKHE MPOOIEMbl T€HHOU
VHXECHEPUHU.
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Menuuunckue — OuorexHonoruu.  lloctreHomuHass  uudpoBas ~ MeIUIIMHA.
[TIIP-nuarnoctuka. MeTaO0oIOMHBIA aHalIN3, TEHOIEHTPUYECKHN aHajau3 MpoTeoMa
YeJIOBEKa IS OIEHKU COCTOSIHUSI €ro 370pOBbsi. VMCHoiab30BaHUE CTBOJOBBIX KJIETOK.
Taprernas tepanus paka. 3D-0nouHxeHepus g pa3padoTKu GyHIaMEHTAIbHBIX OCHOB
MEJIUIIMHCKUX TEXHOJIOTUH, CO3AaHUsl KOMIUIEKCHBIX TKaHEW COUYETaHUEM TEXHOJIOTHI
TpeXMEpHOTO  OuompuHTHHra u  ckaddonauHra g pelleHus  3aaad
MEePCOHATU3UPOBAHHON MEAUIUHEI.

Co3nanue BEKTOPHBIX BAKIIMH C IIE€JIbI0 00eCTieYeHNsT KOMOMHUPOBAHHOW 3aIIUThI
oT BO30yauTENIEH OPBH, YCTaHOBJICHUE MOJIEKYJIIPHBIX MEXaHU3MOB
¢byukimonupoBanus PHK-comep:xkanmmx BUPYCOB, BBI3BIBAIOIIMX 0CO00 OMACHBIE
3a00J1€BaHUS YEIOBEKA U )KUBOTHBIX.

Jlemoncmpayuu:

Tabnuysr u cxemsvi: «lVcnonb3oBaHUE MHUKPOOPTaHU3MOB B MPOMBIIUIEHHOM
npou3BoJIcTBeY, «KieTounast umxkeHepus», «I eHHast HHXEHEPUs».

Jlabopamopnas paboma «I3yueHue 00beKTOB OMOTEXHOJIOTUIY.

llpakmuueckas paboma «IlonmydeHrne MOJTOYHOKHUCIBIX IPOTYKTOBY.

Oxckypcuss ~ «bUOTEXHOJOTUS  —  BaKHEWIAasgs  MPOU3BOJUTENbHAS  CHUJa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MMPOU3BOACTBO)».

11 KUIACC
102 4, u3 HUX 8 4 — pe3epBHOE BPEMSI.

Tema 1. 3apo:xneHue u pa3BUTHE IBOJIONUOHHBIX NPeICTABIEHUA B 0HOJIOTHHI

OpomononHas teopus Y. lapsuHa. [Ipeanocsuiku BOBHUKHOBEHUS TAPBUHU3MA.
JKwu3Hb 1 HayuHas aestenpsHOCTh Y. /apBuHa.

JIBkytue cuiibl 3BodOLMH BUIOB 1o Y. JlapBuHY (BBICOKass MHTEHCUBHOCTD
Pa3MHOXKEHUSI OPTaHU3MOB, HACIIEICTBEHHAsI U3MEHYUBOCTh, 00ph0a 3a CyIIeCTBOBAHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmrnenne cunternueckoil teopuu sBomtonuu (CTD). HeitrpanbHas teopus
sBotonnK. CoBpeMeHHast HBOJTIOLIMOHHAS OMOJIOTHA. 3HAUYE€HHE HBOTIOLIMOHHON TEOPUH
B (pOpMHPOBAHUU €CTECTBEHHO-HAYYHOU KapTUHBI MUpA.

Jlemoncmpayuu:

Iopmpemuwi: Apucrtorens, K. JIunnei, XKX.b. Jlamapk, 9.2K. Cent-Mnep, K. KioBsbe,
Y. {apsun, C.C. YerBepukos, U.W. llImaneraysen, . Xonaenn, /.K. benses.

Tabnauywr u cxemsi: «Cuctema xxuoit npuponsl (mo K. Jlunuero)», «JlectHuia
KUBBIX cymiecTB (o Jlamapky)», «Mexanusm GopMUpPOBaHUS TPUCTOCOOIECHUM
y pacteHuil u KkuBOTHBIX (mo Jlamapky)», «Kapra-cxema mapiipyTa MyTEIIECTBHS
Y. HapBunay», «Haxonku Y. Jlapsunay, «@opmbl 60pb0ObI 32 cyliecTBOBaHUEY, «I1opo b
roiyoei», «MuorooOpasue KyJabTypHBIX (opM KamycTel», «llopoabl momamiHux
KUBOTHBIX», «CxeMa oOpa3oBaHus HOBBIX BUI0B (mo Y. [apBuny)», «Cxema
COOTHOIICHUS JBUKYIIMX CUJ 3BONIOUUN», «OCHOBHBIC MOJIOKEHHUS CUHTETUYECKOM
TEOPUU IBOTIOLIUI.
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Tema 2. MUKpPO3BOJIIOIUSA U €€ Pe3yJIbTAThI

[Tomynsiiius kak 3yeMeHTapHas eIMHUIA S3BOTIONKUUA. COBPEMEHHBIE METObI OLIEHKH
T€HETUYECKOr0 pa3HooOpa3usi U CTPYKTypbl mnomyisauuil. M3MeHeHue reHodoHAa
MOMYJISIUMA  KaK AJIEMEHTApHOE »HBOJIOLMOHHOE SBJICHUE. 3aKOH TE€HETUYECKOTO
paBHoBecus /. Xapau, B. BaitnGepra.

DneMeHTapHbIle PaKTOPHI (IBYXKYILIUE CUIIBI) 3BOTIOLIUHA. MyTallMOHHBIN MPOIECC.
KomOuHatuBHass wu3MeHYMBOCTh. Jlpeiid TeHOB — cily4ailHble HEHaINpaBiICHHBIC
M3MEHEHHUS YacTOT ajuiened B nomysanusax. Iddekt ocHoBarens. Murpanuu. M3onsuus
nonyJisiiuii: reorpaduyueckast (MpocTpaHCTBEHHAs1), OMoIoruueckast (penpoayKTUBHA).

EcrectBennsbIit 0T00p — HanpaBistomuil pakTop 3Boronnr. DOopMbI €CTECTBEHHOTO
0oTOOpa: NBIXKYIIUMA, CTAOMIM3UPYIOMIUMA, pa3pbiBatominil (Au3pynTuBHbIi). [lomoBoit
oT00p. BO3HUKHOBEHME U SBOJIOIMS COI[UATBLHOTO TOBEICHUSI )KUBOTHBIX.

[Ipucnoco0aeHHOCTD OpraHU3MOB KaK pe3ynbTaT MUKPOIBOJIIOIUH.

Bo3nukHOBeHME MPUCTIOCOOIEHUN Y opraHu3MoB. ApoMop(]o3bl U UAMOAAANTAIUY.
[IpuMepbl mpucnocoOieHU y OpraHu3MoB: Mopdoioruueckue, (pU3noIoTHUYECKUe,
OnoxuMHu4ecKue, noBesieHueckne. OTHOCUTETLHOCTD MTPUCIIOCOOIEHHOCTH OPTaHU3MOB.
Bun, ero «xputepun u  CcTpykTypa. BumgooOpasoBanue Kak  pe3ysbTar
MUKPO3BOJIIOIUU. M305s1us — ki1toueBoi paktop BumoodpazoBanus. [yt u ciocoObl
BHJI000pa30BaHMUS: aJIONIaTPUUYECKOe (reorpaduueckoe), CUMIIaTPUIECKOE
(9KOJIOTUYECKOE), «MTHOBEHHOE» (TOJIMIUIOUIU3AMs, THOpuan3anus). JuTensHOCTh
ABOJIFOIMOHHBIX MPOIIECCOB.

Mexanu3zmbl HopMUpoOBaHUS OUOJIOTUUECKOTO Pa3HOOOpa3usl.

Ponp sBonOIIMOHHON OHOJOTHM B pa3pabOTKE HAYUYHBIX METOJOB COXPaHEHUS
omopazHooOpa3usa. MUKPOIBOIIONKSA W KODBOJIOLUMS Mapa3suTOB M HX XO35€B.
Mexanu3mMbl GOpMUPOBAHUS YCTOMYUBOCTU K AHTUOMOTUKAM U CIIOCOOBI OOpHOBI C HEM.

Jlemoncmpayuu:

Iopmpemuwi: C.C. YUeTBepukos, 3. Maiip.

Tabauyvt u cxemvi: «MyTallMOHHAs U3MEHUYUBOCThY, «[lomysiuoHHas CTpykTypa
Buma», «Cxema mposiBIeHUS 3akoHa Xapau—BaitHOepra», «J/[Bmxyiiue CHIIBI
ABOJIOLNMNY, «DKOJOTUYECKas  M30JISIUs  MOMyJsIMM  ceBaHCKOM  dopenny,
«I"eorpaduueckasi M30SALUS JIUCTBEHHUIIBI CUOUPCKOW W JMCTBEHHUIIBI J1AyPCKOI»,
«llonmynaOHHBIE BOJHBI YHMCICHHOCTH XHWIHUKOB M XepTB», «Cxema IeWlcTBUs
€CTEeCTBEHHOTO 0TOOpa», «Popmbl OOpHOBI 3a cyllecTBOBaHUEY», «MHIyCTpHaIbHBIM
Menanu3My», «Kupbie uckomnaembie», «IlOKpOBUTENHCTBEHHAs OKpacKa >KUBOTHBIXY,
«IIpenynpexnaromas oKpacka KUBOTHBIX», «DU3MONOTHYECKUE —aJanTalun,
«IIpucnocoOIeHHOCTh OPTaHU3MOB U €€ OTHOCUTENIBbHOCTHY, «Kputepuu Buaay», «Bubl-
nBoiHukM», «Ctpykrypa Buaa B npupoae», «Crnocodbl BHUI000pa30BaHUS,
«l"eorpadguueckoe BuA000pa3oBaHUE TPEX BHUIOB JAHJBIIICHY, «DKOIOTUYECKOE
BHU1000pa3oBaHKe BUJIOB cUHUI», «llomumiounsl pactenuit», «KamycTHo-peneuHbIit
rUOpUI.
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Obopydosanue: TepOapuu pacTEHUN, KOJJIEKIIMM HACEKOMBIX, 4Yyuesia IMTHII
U 3BEpeil ¢ MpuUMepamMu pas3IuvHBIX MPUCTIOCOOICHHM, dydesia MTHI] U 3BEPEe pa3HBIX
BUJIOB, TepOapuu pacTeHU OJIU3KUX BUIOB, 00PAa30BaBIINXCS PA3IUYHBIMU CIIOCOOAMU.

Jlabopamophas paboma «BbIsiBIeHUE H3MEHIUBOCTH Y 0COOEH OTHOTO BUAY.

Jlabopamoprnas paboma «llpucnocoOiieHHsT OPraHU3MOB W HX OTHOCHTEIbHAas
11e7IeCO00Pa3HOCThY.

Jlabopamopnas paboma «CpaBHEHUE BUAOB IO MOP(POIOTHIESCKOMY KPUTEPHION.

Tema 3. Makpo3BoJIIOIIUA U €€ Pe3yJbTAThl

Metoapl u3ydyeHuss Makpo3BoJionuu. [lameoHTonornyeckue MeToAbl W3YUEHHS
sBostonuu. [lepexoubie GopMbl U GUITOTEHETUYECKUE PSIIbI OPTAHU3MOB.

buoreorpaduueckue metoanl uzydeHus sBojronuu. CpaBHeHue (Quopsl U (ayHbI
MaTepUKOB U OCTPOBOB. buoreorpadguueckue obmactu 3emun. Buabl-sHIEeMHUKH
U PETUKTHI.

OMOpUONOTUYECKHE U CPABHUTEIHHO-MOP(OJIOTHYECKUE METOAbl U3YUYEHUS
sBONIONIMM. ['eHeTHueckue MeXaHU3Mbl HBOJIOLMH OHTOT€HE3a U  TOSBJICHUS
ABOJIIOIIMOHHBIX HOBIIECTB. [ 'OMOJIOTUYHBIE U aHAJOTUYHBIE OpraHbl. PyquMeHTapHble
OpraHbl U aTaBU3Mbl. MONEKYISIPHO-TEHETHYECKUE, OMOXUMUYECKUE U MaTEMaTHYECKHE
METOJbl M3y4YEHUs HBOJIONUU. ['OoMojoruuHbie TeHbl. COBpPEMEHHBIE METOJIbI
MOCTPOCHUS (PUIIOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIU U 3BOJIIOIUS TEHOMOB.

OO0mue 3akOHOMEPHOCTH (TpaBmiia) HBOJOIKMHA. HeoOpaTUMOCTH SBOJIOIUU.
AnantuBHas paauanusa. HepaBHOMEpHOCTh TEMITOB YBOJIIOIUH.

Jlemoncmpayuu:

Topmpemuwi: K.M. bap, A.O. KoBanesckuii, @. Mroiep, O. [ 'eKkeb.

Tabnuyvr u cxemvl: «DUTOTEHETUUECKUN psI  JIOIIAAW», «APXEONTEPUKCH,
«3Bepo3yOnie smiepb», «Crerouedans», «Punnogutey, «CeMeHHbIE MATOPOTHUKI,
«buoreorpadudeckue 30861 3eMIn», «JIpeiid KoHTUHEHTOBY, «PenukTely», « HadanbHbie
CTaIuu HMOPUOHAIBHOTO PA3BUTHS TO3BOHOYHBIX >KUBOTHBIX», «['OMoOJIOTHYHBIE
M aHAJIOTUYHBbIE OpraHe», «PynuMeHTh», «ATaBU3MBDY, «XPOMOCOMHBIE HAOOPHI
YyeJoBeka W muMmnaHize», «lJaBHble  HampaBieHUs — HBodonuny,  «OOImue
3aKOHOMEPHOCTH ABOJIOLINI.

Obopydogsanue: KOIIEKIUU, TrepOapuu, MYJSDKA  HUCKOMAeMbIX  OCTaTKOB
OpraHU3MOB, MYJSDKM TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYJAUMEHTAPHBIX OpPTaHOB
Y aTaBU3MOB, KOJUIEKIIUH HACEKOMBIX.

Tema 4. IIpoucxoxaeHue U pasBUTHE )KU3HU HA 3emuie

HayuHble runoTe3sl MporuCcX0XKaAeHUS )KU3HU Ha 3emiie. AOMOTEeHE3 U MTaHCTIePMUSL.
JloHayuHble TPENCTABICHUS O 3apOXIEHUU JKU3HU (KpeanuoHusMm). [umoresa
IIOCTOSTHHOTO CaMO3apOXKICHUs JKU3HU U €€ onpoBepxkenue onbitamu O. Penn,
JI. Cnnannannanwy, JI. [Tactepa. [IpoucxoxaeHue sKU3HA U aCTPOOUOIOTHS.
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OcHoBHBIE 3Tambl HeopraHuyecko spomonuu. [lnanerapHas (reosioruveckasi)
ABOJIONMS. XHUMHUYECKass SBOJIONUSA. AOUOTEHHBIM CHUHTE3 OPraHUYECKHX BEIECTB
n3 Heopranmdeckux. OmeiT C. Muminepa u I. IOpu. OOpazoBaHue MNOJIMMEPOB
n3 MoHomepoB. KoanepBarnas runore3a AWM. OnapunHa, runore3a NEPBUYHOTO
oynbona JI. XonzaeitHa, renernudeckas runoteza I'. Memnepa. Pubozumbr (T. Yek)
u runoreza «vupa PHK» V. I'mnbepra. ®opmupoBanre meMOpaH U BO3HUKHOBEHHE
MIPOTOKJIETKH.

Uctopus 3emnu u meToasl ee m3ydeHusd. VCkomaemple OpraHM4eCKUE OCTATKH.
['eoxpononoruss u ee wmeroAbl. OTHOCUTENbHAS UM aOCOJIOTHAs TE€OXPOHOJIOTHUS.
['eoxpoHOMOrnYecKas MKaja: 30Hbl, 3pPbl, HIEPUOIBI, STOXH.

HauanbHble 3Tanbel opranndeckoil 3Bontonuu. llosiBieHne m >BOMIOLUS MEPBBIX
KJIETOK. DBOJIONMS MeTabonu3Ma. Bo3sHuKHOBeHUE MepBbIX 3KocucTeM. COBpEMEHHbBIE
MUKPOOHBIE OHMOIICHKHM KaK aHajor MepBbIX Ha 3emuie coodmecTB. CTpOMATOJHTHI.
[IpoxapuoThI M SyKapUOTBHI.

[Ipoucxoxnaenne >SykapuoT (CUMOMOTeHe3). DBOJIOLMOHHOE MPOUCXOKICHUE
BUPYCOB. [IpoHCXOkK/I€HNE MHOTOKJIETOYHBIX OPTraHU3MOB. BO3HUKHOBEHNE OCHOBHBIX
Py MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIC 3Tambl JBOJIONMU BBICHIUX pacTeHuid. OCHOBHBIE apoMOP( O3B
pactenuid. Beixon pacrenuii Ha cyury. [losiBiieHME COPOBBIX PACTEHH U 3aBOEBAHUE
nmu cymu. CeMeHHble pacTeHus. [IponcxXoxk1eHne IBETKOBBIX PACTEHHM.

OcHOBHBIE d3Tambl 3BOJIIOIUU KUBOTHOTO Mupa. OcHOBHBIE apoMop(do3bl
#KUBOTHBIX. Benjckas payna. KemOpuiickuil B3pbIB — MOSIBIEHUE COBPEMEHHBIX THUIIOB.
IlepBbie xopmoBeie KUBOTHBIE. JKW3HbP B BOAE. OBOJIOUHUS IO3BOHOYHBIX.
[Ipoucxoxnenre ampuobuit u pentwinil. [IporcxoxaeHne MICKONMUTAIOUUX U TMTHIIL.
[Mpunuun xmaroueBoro apomopdosa. OcBoeHHE OECIO3BOHOUYHBIMU U MO3BOHOYHBIMU
KUBOTHBIMH CYIIIU.

Pa3Butre xku3HM Ha 3eMiie MO 3paM U NEPUOAAM: apXeH, MPOTEPO30, MaICO30M,
M€3030M, KaitHOo30M. OOIas xapaKTepUCTHKa KJIUMaTa M T'eOJOTHMYECKHX ITPOIECCOB.
[losiBneHne W pacuBET XapaKTEPHBIX OPTraHU3MOB. YTieoOpa3oBaHUE: €ro YCJIOBUS
U BIIMSIHUE HA Ta30BbIN COCTAaB aTMOC(EPHI.

MaccoBble BBIMHUpPAHHS — DSKOJOTHYECKHE KpHU3HUCHl mpouuioro. I[IpudnHbl
U CIEICTBUS MAacCOBBIX BbIMUpaHHil. COBPEMEHHBIN 3KOJOTMYECKUU KPHU3HUC, €ro
ocobennoctu. [Ipobrema coxpanenus 6nopasHooOpas3us Ha 3emIie.

CoBpeMmeHHass cucTemMa oOpraHuyeckoro wmwupa. IlpuHnunsl kiaccudpukanuu
oprann3mMoB. OCHOBHBIE CUCTEMATUUYECKNE TPYIIIBI OPTaHU3MOB.

Jlemoncmpayuu:

Ilopmpemui: ®. Penau, JI. Cniasutanuanwy, JI. [Tactep, U.1. Meunukos, A.1. Onapuh,
. Xonpgeun, I'. Memnep, C. Munnep, I'. IOpn.

Tabnuyvr u cxemvi: «Cxema ombiTa ®. Pemu», «Cxema ombita JI. ITlactepa
10 U3YUYEHHIO CaMO3apOXKICHUS )KU3HN», «Cxema onbita C. Mumnepa, ['. FOpw», «3tansl
HEOpPraHU4YECKOW 3BOIOIMN», «['eoxpoHosiornueckas mkanay, «HauanpHble 3Tarbl
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OpraHuyeckoil 3poonumn», «CxemMa 00pa3oBaHUS SYKAPUOT MyTEM CHUMOUOTECHE3a»,
«CucremMa xuBOM mpupoas», «CTpoeHue BUpYyca», «ApomMop]o3bl pacTeHU»,
«Punnopute», «OIHOKIETOUYHBIE BOJOPOCHN», «MHOTOKIETOUYHBIE BOJOPOCITN,
«Mxn», «llamopotHukm», «l'onocemMeHHble pacTeHus», «Oprasbl [BETKOBBIX
pacteHui», «CxeMa pa3BUTUS KUBOTHOTO MHUPa», «ApoMop(do3bl KUBOTHBIXY,
«IIpocreitmme», «Kumeunononoctueie», «llnockue depBu», «UneHUCTOHOTHEY,
«Pp10BIY, «3emHOBOAHBIEY, «lIpecMbikarommecs», «llTumpy, «MIieKkomuTaroIe,
«Pa3BuTHE XH3HM B apXeuckoul spe», «Pa3BuThe XU3HU B MPOTEPO3OMCKOU 3pEm,
«Pa3BUTHE XW3HM B MaJCO30MCKON 3pey», «Pa3BuThe XKU3HU B ME3030MCKOU 3pey,
«Pa3BuTHE XU3HUW B KAMHO30MCKOW 3pe», «COBpEMEHHAasi CUCTEMA OPraHHUYECKOIO
MHPA».

Obopyoosanue: repOapruu paCTEHUI Pa3IMYHBIX OTACIOB, KOJJICKIIMH HAaCEKOMBIX,
BIIAKHBIE MpPENaparbl XWBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIIMHA HWIJIOKOXKHX,
CKEJIEThI TO3BOHOYHBIX KUBOTHBIX, Uy4ella ITUL U 3BEPEN, KOJUIEKIIMU OKAMEHEIOCTEN,
MOJIE3HBIX UCKOMAEMBIX, MYJISKM OPTaHUYECKUX OCTATKOB OPTaHU3MOB.

Bupmyanvnas nabopamopuas paboma «MonenupoBanue onbToB Musnnepa—tOpu
M0 W3YyYCHUI0O aO0MOTEHHOTO CHHTE3a OPraHUYeCKUX COCAMHEHUNH B MEPBUYHOUN
atMocdepe».

Jlabopamopnas paboma «/3ydyenne u onrcaHue UCKOMAEMbIX OCTATKOB JAPEBHUX
OpPTraHU3MOB).

llpakmuueckas paboma «V3ydyeHne ocOOEHHOCTEH CTPOEHUS PACTEHUN Pa3HBIX
OTJZICJIOB).

llpakmuueckas paboma «3ydyenne 0COOEHHOCTEN CTPOEHUS TTO3BOHOYHBIX
KUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4yeJ0BeKa — AaHTPOINOIeHe3

Paznensl u 3a7aun aHTPONOIOTHH. METOIbI AHTPOTIOJIOTHH.

CraHoBJIeHHE TIPEACTaBICHUM O TPOUCXOXKICHUU 4YeloBeKa. Penurnosneie
BO33peHus. COBpEMEHHbIE HAYUHBIE TEOPUH.

CxoACTBO 4YenoBeKa C KUBOTHBIMH. CHCTEMaTHYECKOE IOJIOKEHHUE YeJIOBEKa.
CBugeTenbCTBa CXO/CTBA YEJIOBEKA C KUBOTHBIMH: CPAaBHUTEIHLHO-MOP(OIIOTHUECKHE,
sMOpuoorudeckue, Gu3noa0ro-OMoXuMudecKre, moseacHyeckue. OTIUUUS deloBeKa
OT >XKMBOTHBIX. [IpsSIMOX0XK/IeHHE U KOMIUIEKC CBSI3aHHBIX C HUM IMpU3HAKOB. Pa3Butue
TOJIOBHOTO MO3ra ¥ BTOPOW CUTHAJIbHOW CUCTEMBI.

JBwxyue cuibl ((akTopsl) aHTPONOTeHe3a: OWOJIOTUYECKHE, COILMAJIbHBIE.
CooTHotnieHue OMOTOTHYECKUX U COLUATIBHBIX (PAaKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaauu aHTpororeHe3a. PaHHue uyenoBekooOpa3Hble O0€3bSIHbI
(IpOKOHCYJIBI) U paHHUE MOHTUABI — OOIIUE MPEIKU YEIOBEKOOOpa3HbIX 00€3bsiH U
MoAeH. ABCTPAJIONUTEKH — JBYHOTHE MpEOKU JroAcd. YUenoBeK yMelnblil, NepBbIE
W3TOTOBJIEHUST OpyAui Tpyna. YUenoBek NpsIMOXOASIIMA W TEPBBIA BBIXOJ JIKOJEH
3a npenenbl Adpuxu. Yenosek reidaenb0epreckuii — o0mmil npeaok HeaHepTaabCKOro
YeJI0BEKA U YEJIOBEKA pa3yMHOTO. UeloBek HeaHAepTaIbCKUM KaK BUJI JIFOJEH XOJIOJHOTO
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KiInuMarta. YenoBek pa3yMHBId COBPEMEHHOIO THIIA, JIEHUCOBCKUN YEIOBEK, OCBOCHHUE
KOHTHHEHTOB 3a npenenamu Adpuku. [laneorenetrka u najieoreHoMuKa.

DBOJIIOIMS  COBPEMEHHOTO YeJIOBeKa. ECTECTBEHHBIM OTOOp B MOMYJISIUSAX
yesoBeka. MyTalnmoHHbIi niporiece v nonumopdusm. [lonmynsimoHHble BOJHBI, Apeild
Te€HOB, MUTpalus U «3(hPEKT OCHOBATEINS B MOMYJISALMSIX COBPEMEHHOIO YETIOBEKa.

UYenoseueckne pacel. Ilonsatue o pace. bosbimue pacel:  eBponeoUgHast
(eBpaswmiickas), aBCTpajo-HErpouaHas (SKBAaTOpHalbHAasi), MOHIOJIOWJHAS (a3UATCKO-
aMmepukaHckas). Bpemss u myTH pacceineHuss ueloBeka Mo IulaHeTe. EIUHCTBO
yenoBedeckux pac. HaydHas HecocTosATeNnbHOCTh pacu3Ma. [Ipucnoco0iaeHHOCTh
YeJIOBEKa K Pa3HbIM YCIOBUSAM OKpyXkarolieil cpenbl. Bausinue reorpaduueckoit cpeabl
u apeiida reHoB Ha MOP(HOTIOTHIO U (HU3UOTOTHUIO YEIIOBEKA.

MexnucuuIuinHapHble METO/bl B (pU3NMYECKON (OMOJIOTUYECKOW) aHTPOIOJIOTHH.
DOBOJIIOLIMOHHAS AHTPOMOJIOTUS W TAJCOAHTPOIOJIOTUS YEIOBEUECKUX MOMYISLHM.
buoconuanbHpie ucclienOBaHUS MPUPOABI 4YenoBeKa. lccnegoBaHue KO3BOIIOLUU
OMOJIOTMYECKOT0 U COLIMAIBHOTO B YEJIOBEKE.

Jlemoncmpayuu:

Topmpemuwi: Y. lapBun, JI. Jluku, .4. Poruacku, M.M. I epacumos.

Tabnuyvt u cxemovl: «MeTOABI AHTPOMOJOTUM», «I OJJOBHOM MO3T YEIOBEKAY,
«YenoBekooOpa3Hubie  00e3bsiHBY, «CKENeT 4YelloBeKa U CKeJeT IIMMIIaH3e»,
«PyquMEHTBI U aTaBU3MbD), «/IBMXKylIME CHUJIbI aHTPOIOTE€HE3a», «IBOJIOLIHUOHHOE
JIPEBO YEIIOBEKA», K ABCTPAJIONUTEKY, «HETOBEK yMEIbI», «HeIOBEK MPAMOXOISIININY,
«JlenncoBckuii yenosek» «Heanmepranbuby, «KpomanboHIb, «IIpeaku yenoBekay,
«JTamnbl 3BOJIFOIIAN YEJIOBEKA», «Pachl yenoBeKay.

Obopydosanue: MyJsKU OKaMEHEIOCTEH, MPEeIMETOB MaTepUAIbHOU KYJIbTYPhI
MPEIKOB 4elioBeKa, penpoaykuuu (pororpadun) KapTUH € MHUDOIOTHUECKUMHU
U OuOJIEHCKUMHU CIOKETaMH TPOMCXOXKJICHUS 4YelloBeKa, (Qororpaduu HaxoI0K
HCKOIIA€MBbIX OCTAaTKOB YEJIOBEKA, CKEJIET YEJIOBEKa, MOJIENIb YEPEIa YEI0BEKa U Yepena
IIMMIIAH3€, MOJEIb KUCTH YEJIOBEKA W KUCTH ILIMMIIAH3€, MOJEIH TOpCa IMPEIKOB
YeJI0BEKA.

Jlabopamopnas paboma «VI3ydeHue oCOOEHHOCTEW CTPOCHUS CKEJeTa YesIOBEKa,
CBSI3AHHBIX C MIPSMOXOXICHUEM).

Ilpakxmuueckas paboma «V3yueHnne 3K010TUUECKUX aJallTallkil YeTOBEKay.

Tema 6. DJxkojormssi — Hayka O B3aHMOOTHOIICHHMSIX OPraHU3MOB
U HAIOPTaHU3MEHHbIX CUCTEM C OKPYKAKLIEH Cpeaou

3apoxaeHre W pa3BUTHE 3Kosoruu B Tpyaax A. I'ymbonsara, K.®. Pynbe,
H.A. CeBepuosa, J. I'ekkens, A. Tencnu, B.H. CykaueBa. Paznensl u 3a1a4n 3K010THH.
CBs3b 3KOJIOTUH C APYTUMU HAYKaMH.

Metoael sxonoruu. IloneBble HaOMIOAEHUA. OKCIEPUMEHTHI B 3KOJOTUU:
NPUPOJHBIE U TabopaTopHble. MoAeInpoBaHUE B 3KOJIOTUA. MOHUTOPHUHT OKPY KaroIen
Cpe/bl: TOKAJIbHBINA, PErHOHANBHBIN U TTI00ATBHBIH.
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3HAa4YCHUE PKOJOTUUECCKUX 3HAHUM TSI YEIOBEKA. DKOJIOTHYECKOE MUPOBO33PEHUE
KaK OCHOBa CBs3€M 4YenoBe4eCTBA ¢ mpupoaod. DOpMUPOBAHHE HKOJOTHYECKON
KYJIbTYPBI U 3KOJIOTHYECKOW TPaMOTHOCTH HACEIEHUS.

Jlemoncmpayuu:

Ilopmpemui: A. I'ym6onsat, K.®. Pynse, H.A. CeBeprios, O. I'ekkenb, A. Tencnu,
B.H. Cyxkaues.

Tabnuyvr u cxemwr: «Pa3menbl skomormm», «Metoasl skonorum», «Cxema
MOHHUTOPHUHTA OKPYXKAOUIEN CPEIIBD».

Jlabopamopnas paboma «I3ydeHue METOI0B HKOJIOTUUECKUX UCCIEIOBAHUIY.

Tema 7. Opranu3msl u cpeia O0UTAHMS

Dxonornyeckue (¢GakTopbl M 3aKOHOMEPHOCTH ux jAedctBus. Knaccudukarus
AKOJIOTMYECKUX (DAKTOPOB: aOMOTHYECKHE, OMOTHYECKHEe, aHTpomoreHHsie. OOIue
3aKOHOMEPHOCTH  JeHCTBHUS  »Kojoruueckux ¢aktopoB. IlpaBuno MuHUMYyMa
(K. Impenrens, FO. JIubux). TomepaHTHOCTb. DBPUOMOHTHBIE M CTEHOOMOHTHBIC
OpraHU3MBbl.

AOuotnueckue ¢aktopel. CBeT Kak 3kosiormyeckuil gakrop. [elicTBue pasHbIX
YYaCTKOB COJIHEYHOI'O CIIEKTpa Ha OpPraHu3Mbl. DKOJIOTMYECKHE TPYMHIbl pacTeHUH
1 KUBOTHBIX 110 OTHOIIEHUIO K CBeTy. CUTHaiIbHas poJib cBeTa. GOTONEPHOIU3M.

Temmneparypa kak skosioruueckuit paxrop. [lelicTBue TemnepaTypbl Ha OpraHU3MBbI.
[TOWKWIIOTEpMHBIE M TOMOMOTEPMHBIE OPTraHU3MBI. JBPUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBbl.

Bnaxnocts  kak  skonorumyeckuit  (akrop. Ilpucnocobnenuss  pacteHuit
K MoJ/iep>KaHuio BogHoro Oananca. Kiaccudukanus pacTeHU 0 OTHOIIEHUIO K BOJIE.
[Ipucnoco6ieHus: KUBOTHBIX K U3MEHEHHUIO BOJIHOTO PEKUMA.

Cpenpl o0uTaHUS OPraHU3MOB: BOJIHAsl, HA3e€MHO-BO3JYyIIHAs, IOYBEHHAas,
rIyOMHHAs MMOJMIOYBEHHAs, BHYTpUOpPraHu3MeHHass. OU3NKO-XUMUYECKUE 0COOEHHOCTH
cpen oOutanusi opranu3moB. lIpucrnocoOiieHHss OpraHu3MOB K >KU3HH B Pa3HbBIX
cpenax.

buonoruueckue purmbl. BHeninue u BHyTpeHHHE pUTMbl. CYTOYHBIE U TOJUYHBIC
put™Mbl. [IpucrnocoOIeHHOCT, OpPraHW3MOB K CE30HHBIM H3MEHEHHUSIM  YCJIOBUU
AKU3HH.

Kuznennsie popMmbl opraHu3moB. [lonstue o xu3HeHHOUN (opme. Ku3HEHHBIE
dbopMbl  pacTeHUM: JepeBbsi, KYCTApPHUKH, KYCTAPHUYKH, MHOIOJIETHHE TPABHI,
onHoJeTHUE TpaBbl. JKU3HEHHBIE (QOPMBI >KUBOTHBIX: THUIPOOHOHTHI, T'€OOUOHTHI,
a’poonoHTE. OCOOEHHOCTH CTPOSHHS U 00pa3a KU3HHU.

buotnueckue daxropsl. Bumbl OMOTHUYECKUX B3aMMOJECUCTBUN: KOHKYPEHIIHUSA,
XUIIHUYECTBO, cUMOMO3 u ero ¢opmel. I[lapasutusm, koomeparusi, MyTyalu3M,
KOMMEHCaU3M (KBapTUPAHTCTBO, HaxJieOHHUecTBO). HeTpoduueckue B3anmMoaecTBuUs
(Tommueckue, dopuueckue, padbpudeckue). 3HaUeHHE OMOTUUYECKUX B3aUMOJCHCTBUI
JUIsL CYILIECTBOBAHUSI OPraHU3MOB B cpene oOutaHus. [IpUHIMI KOHKYpPEHTHOTO
WCKITFOUEHHSI.
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Jlemoncmpayuu:

Tabauysr u cxemvi: «Oxonorudeckue ¢Gaktopey, «CBETOBOM  CHEKTP»,
«IKOJIOTUYECKUE TPYMNMbl >KUBOTHBIX MO OTHOUIEHUIO K CBETY», «TernokpoBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE KUBOTHbIE», «DU3MOJIOTHYECKUE  aJlalTaluu
AKUBOTHBIX», «Cpelibl 00MTaHUs OPraHU3MOBY, «buonornyeckue puTMby, «Ku3HEeHHbIE
dbopMBl  pacTeHUI», «KuzHeHHsbie dhopmbl KUBOTHBIX), «3JKocucTeMa
IIMPOKOJIMCTBEHHOTO Jiecay, «DKOocHcTeMa XBOWHoro Jneca», «llemu mnuTaHusy,
«XuntauyectBoy, «Ilapazutuzmy», « Konkypenuus», « Cum0Ouos», « KommeHncanuzmy.

Obopyoosanue: TepOapu paCTEHUN W )KMUBOTHBIX, MPUCIIOCOOIEHHBIX K BIHSHHIO
Pa3IUYHBIX JKOJIOTHYECKUX (PaKkTOpoB, repOapuu CBETOMIOOMBBIX, TEHEIIOOUBBIX
U TEHEBBIHOCIMBBIX PACTEHUN, CBETOIIOOMBBIC, TEHEIIOOMBBIE M TEHEBHIHOCIIHMBBIC
KOMHATHBIE pacTeHMs, TrepOapur W KOJUICKIUU TEIJIONIOOMBBIX, 3UMOCTOMKHUX,
MOpPO30YCTOMUYMBBIX PACTEHHUM, uYydena MNOTUI W 3Beped, repbapuu pacTeHUH,
OTHOCSIIIMXCS K TUrpodutam, kcepoduram, mezouram, KOMHATHBIE PACTEHUST JAHHBIX
IPYIII, KOJJIEKIIUU dKUBOTHBIX, OOUTAIONIUX B Pa3HbIX cpeAax, repoapuul U KOJUICKIIUH
pacTeHMl W >KUBOTHBIX, OOJIAMAIOUIUMX YepTaMU MNPUCHOCOOJIEHHOCTH K CE30HHBIM
W3MEHEHUSIM YCJIOBUH KU3HHM, TrepOapuu U KOJUIEKIIMM PACTEHUHW U KUBOTHBIX
PA3IUYHBIX JKU3HEHHBIX (OPM, KOJUICKIIMU KUBOTHBIX, YYACTBYIOIIUX B Pa3TUUYHBIX
OMOTHYECKUX B3aUMOJICUCTBUSIX.

Jlabopamopnas paboma «BbIsiBIIeHHE MPUCIIOCOOJICHUN OPraHU3MOB K BIUSHUIO
CBETA.

Jlabopamopnas paboma «BbIsiBIIeHHE MPUCIIOCOOTICHUN OPraHU3MOB K BIUSHUIO
TEMIIepaTyphbI».

Jlabopamopnas paboma « AHATOMHUYECKHE OCOOCHHOCTH PACTEHHUM U3 Pa3HBIX MECT
OoOUTaHUS.

Tema 8. JkoJ10rus BUIOB U MONMYJISALHA

DKOJIOTUYECKUE XapaKTEPUCTUKHU mnomysanuu. [lomynsauus kak OuoJorHYecKas
cucrema. Ponb HEOTHOPOAHOCTH cpenbl, (Pu3n4eckux OapbepoB M OCOOEHHOCTEH
Ouosioruu BUJOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYpPbl MOMYJISAIIMIA.
OCHOBHBIE TTOKA3aTEeNN MOMYJISIIAN: YHCIEHHOCTh, INIOTHOCTh, BO3pAacTHAs U MOJOBasd
CTPYKTYpa, POKIAEMOCTh, IPUPOCT, TEMI POCTA, CMEPTHOCThH, MUTPALIUSL.

DKOJoTu4ecKass CTpykTypa mnomyssiuud. OLEeHKa YUCICHHOCTH MOIYJIALUY.
JIlnHaMyKa [OmyJSIMMA W €€ peryysinvs. DbUOTMYeCKHMHd NOTEHLIHAaNl MOIMYJISALUY.
MoaenupoBanue IMHAMHUKHA nOomyysinuu. KpuBbele pocTa YUCICHHOCTH TMOIMYJISALIUU.
KpuBsie BeikuBaHus. Peryisius 4ucaeHHOCTH NOMYJISIUN: poib (PaKTOPOB, 3aBUCSIIINX
Y HE 3aBUCSIIHNX OT IUIOTHOCTHU. DKOJOTUUECKUE CTpaTeruu BuoB (r- u K-ctparterun).

[Tonstue 06 skonornyeckoit Huiie Buaa. Mecroooutanue. MHoroMmepHasi MoJielb
skosiornueckon Humm J[.M. XarumHcoHa. Pa3mepsl 3KOJIOrMYECKOW  HUIIH.
[TorenuuanbHas U peaIn30BaHHAS HUILIH.

Bup kak cucrema nonmynsiuuil. Apeasibl BUJ0OB. BUIIBI U NX JKU3HEHHBIE CTPATETUN.
DKOJIOTUYECKUE SKBUBAJICHTHI.
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3aKOHOMEPHOCTH TIOBEACHUSI M MHUTpAIUi KUBOTHBIX. bruonornueckne mHBa3uu
9yKEePOJHBIX BUOB.

Jlemoncmpayuu:

Topmpem: ]I.1. XaT4UHCOH.

Tabnuyvr u  cxemvl:  «IKOJOTUYECKHE  XAPAKTEPUCTUKUA  TMOMYJISALIUN,
«IIpocTpaHcTBeHHasl CTPYKTypa MOMysiuun», «Bo3pacTHble MUpaMUJIbl HOMYISIUN,
«CKOpOCTh 3aceeHus] MOBEPXHOCTH 3eMJIM Pa3IMYHBIMU OpraHu3MaMu», «Mojenb
skonornyeckor Humm JI.M. XaTauHcoHay.

Obopydosanue: repdbapuul paCTEHUM, KOJIIIEKIINHU )KUBOTHBIX.

Jlabopamopnas paboma «IIpucrnoco0aeHus] CEMSH paCTEHUM K pacCEICHUION.

Tema 9. Ikosi0rust c0001IECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmecTBa opraan3MoB. bruoreHo3 u ero ctpykrypa. CBsizu MeXIy OpraHu3MaMHu
B OMOILIEHO3E.

Oxocucrema kak oTkpbiTas cucteMa (A.Jl. Tencnu). OyHKIMOHATBHBIE OJOKU
OpraHU3MOB B JKOCHUCTEME: MPOJYLEHTH, KOHCYMEHTHI, peayleHThl. Tpoduueckue
ypoBHU. Tpoduueckue 1enu u cetu. AOUoTuyeckue 0J0Ku 3kocucteM. [1ouBBI U WUITbI
B 3KocucTeMax. KpyroBopoT BeleCTB U MOTOK YHEPTUU B IKOCUCTEME.

OcHOBHBIE TIOKa3aTeIu SKOCUCTEMbI. buomacca u mpoayKius. DKOJOTHUYECKHE
MUPaMUJIbl YUCeN, OMOMACChl U SHEPTUU.

HanpaBnennble 3akOHOMEpHBIE CMEHBI COOOIIECTB — cykueccuu. l[lepBuuHbie
1 BTOPUYHBIEC CYKIIECCUU U UX MPUYUHBL. AHTPOTIOT€HHbIE BO3/ICHCTBUS HAa CYKIIECCHUHU.
KnunmakcHoe cooOiectBo. buopaznoobpaszue 1 noaHoTa KpyroBopoTa BEIIeCTB — OCHOBA
YCTONYMBOCTU COOOIIIECTB.

[IpupoaHbIE IKOCUCTEMBI.

AHTPONIOTEHHBIE 3KOCUCTEMBI. ATrposKocucTeMa. ArpouneHo3. Pazmmums mexmay
AHTPOMNOTEHHBIMU U MPUPOJHBIMU FIKOCUCTEMAMHU.

Ypb6oskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoakocucteMm. ['oponackas d¢iopa
u ¢ayna. CuHaHTpomnuzanus ropoickoi ¢ayHbel. buonormyeckoe u XO03sIHCTBEHHOE
3HAYEHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3aKkoHOMEpPHOCTH  (POPMHUPOBAHUS OCHOBHBIX B3aUMOJCHCTBHII OpraHU3MOB
B 9kocucteMax. [lepeHOC SHEpPruu U BEIIECTB MEXKIYy CMEXKHBIMU 3KOCHUCTEMAaMHU.
VYcToiuuBOCTh OPraHu3MOB, MOMYJISIIUA M SKOCUCTEM B YCIOBHUSX €CTECTBEHHBIX
Y aHTPONIOTEHHBIX BO3ACHCTBUIA.

MeTto0510rusi MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIMOT€HHBIX YKOCUCTEM..

Jlemoncmpayuu:

Hopmpem: A.Jl. Tencnu.

Tabauyvt u cxemwvl: «CTpyKTypa OMOIIEHO3a», « IKOCHCTEMA IIUPOKOIUCTBEHHOTO
jeca», «IJKOcCHUCTeMa XBOWHOro Jecay, «OyHKIMOHAIbHBIE TPYIIbl OPraHU3MOB
B sKocucteme», «KpyroBopor BeliecTB B axkocucteMey, «llenu nutanus (nactOuiiHas,
JIETpUTHAsA)», «IKOJIOTHYECKass TMHUpaMHUla YHCelD», «DKOJOrhyeckass MnupaMmuaa
Oouomaccel», «OJKoJIorM4eckass mnupamuga dSHeprum», «OOpa3oBaHue 0O010Tay,
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«IlepBuunas cykueccusi», «BoccTtaHoBineHue Jieca mMocle MOXkapa», «IKOCHUCTEMA
o3epa», «ArpoueHosd», «KpyroBopoT BeIIeCTB M MOTOK SHEPTUU B arpoleHo3e»,
«IIpumepsl ypOOIKOCUCTEMY.

Obopydosanue: tepbapuu pacTEeHUU, KOJUIEKIIMM HACEKOMBIX, 4Yyuela TTHIl
U 3Bepei, repbapurl KyJbTYPHBIX U AUKOPACTYIIMX PACTEHUM, aKBapUyM KaK MOJIEIb
HKOCHUCTEMBI.

llpakmuueckas paboma «3yuenue u onrcanue ypO03KOCUCTEMBD.

Jlabopamopnass paboma «V3yueHune pa3zHOOOpa3us MEJIKUX IMOYBEHHBIX
YJICHUCTOHOTHUX B PA3HBIX SKOCHUCTEMAX).

IKcKypcus « IKCKYpCHsl B TATMYHBIN OMOTeo1eHo3 (B 1yOpaBy, Oepe3HsIK, eIbHUK,
Ha CyXOJIOJbHBIN WM NOMMEHHBIN JyT, 03€p0, 00JI0TO)».

IKckypcuss « IKCKYpCHs B arpodKocUcTeMy (Ha MOJIe WK B TEIUNIMYHOE XO35HUCTBO)».

Tema 10. buocdepa — riodanpHasi IKOCUCTEMA

buochepa — oOmennanerapHas o0osiouka  3emisid, TA€  CYIIECTBYET
WU CYyIIeCTBOBaJa *W3Hb. Pa3Butue mpencraBieHuit o ounocdepe B Tpynax J. 3rocca.
VYuenne B.M. Bepnaackoro o 6mochepe. O6mactu 6mochepsl u ee coctaB. JKuBoe
BelllecTBO Onocdepsl U ero GyHKINH.

3akoHOMEpHOCTH cymiecTBoBaHusl Ouochepsl. OcobeHHOCTH Ouocdepsl Kax
rino0aapHOM 3KOcUCTeMbl. J(MHamuyeckoe paBHOBecue B Ouochepe. KpyroBopoTsr
BEIIECTB U OMOreoXMMUUYECKue LUKIbI (yriepoaa, azora). PUTMUYHOCTH sIBIEHUI
B Onocdepe.

3oHanpHOCTH OMochepsl. [loHsTue 0 OGmome. OCHOBHBIE OMOMBI CyIIM: TYyHApA,
XBOWHBIE J€ca, CMEIIaHHbIe U IIMPOKOJUCTBEHHBIE Jieca, CTEMHU, CaBaHHBI, MyCTHIHH,
TPONUYECKHE Jieca, BHICOKOTopbs. Kiumar, pacTUTeNbHBIM U KUBOTHBIA MUP OMOMOB
CYIIIU.

Ctpykrypa W (QYHKUHS KUBBIX CHUCTEM, OLIEHKA HMX PECYypCHOrO IMOTEHIIHAJa
1 6uochepHbIX QYyHKIIUH.

Jlemoncmpayuu:

Ilopmpemuwi: B.1. Bepnaackui, 9. 31occ.

Tabnuywt u cxemor: «l'eocdepsr 3emin», «KpyroBopor aszora B IPUPOAEH,
«Kpyrosopor yriaepoga B npupoae», «KpyroBopor Kuciopoia B IPHUPOAEH,
«KpyroBopoT BojbI B mpupoie», «OCHOBHBIE OMOMBI cyliny, « Kinnmatuueckue mnosca
3emmm», «Tynppa», «Taitray, «Cmemannbii sec», «lIIMPOKOTUCTBEHHBIN JIECH,
«Crenby, «CaBanHay, «llycTeiHsy, « Tponuyeckuii gecy.

Obopydosanue: repdbapuul paCTeHHUI pa3HbIX OMOMOB, KOJIJIEKIIUHU )KUBOTHBIX.

Tema 11. YestoBeK 1 OKpyKamOUias cpeaa

DKOJIOTUYECKUE KPU3HCHI U UX MpUUUHBL. Bo3neiicTBue yenoBeka Ha Ouocdepy.
3arpsi3HEHHE BO3yIIHOM cpeapl. OXpaHa BO3lyxa. 3arpsa3HeHue BogHOU cpeapl. OxpaHa
BOJIHBIX pecypcoB. Paspymienue mouBbl. OXxpaHa MOYBEHHBIX pecypcoB. M3meHeHue
KJINMaTa.
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AHTPONIOTEHHOE BO3JECHCTBUE HA PACTUTENIBHBIA W KUBOTHbIA Mup. OxpaHa
PACTUTENLHOTO U KUBOTHOTO MHpa. OCHOBHbBIE MPUHITUIIBI OXpaHbl MpUpoAbl. KpacHbie
kHuru. Ocobo oxpansiemble npuponnbie Tepputopun (OOIIT). boraHnuueckue canbl
Y 300JI0TUYECKUE TTApKH.

OCHOBHBIE TPUHIHUINBI YCTOWYMBOTO PA3BUTUS YEJIOBEYECTBA M MPHUPOJBIL.
PannonanbHO€ TPUPOONOIB30BAHUE U COXPAHEHUE OMOJIOTMYECKOTO PazHOooOpa3us
3emiu. O0uMe 3aKOHOMEPHOCTH TII00ANBHBIX KOJIOTHYECKUX KPpU3UCOB. OCOOEHHOCTH
COBPEMEHHOT'0 KPU3HCa U €ro BEPOSATHBIC MOCIEICTBHUS.

Pa3Butre MeTOI0B MOHUTOPHUHTA PA3BUTHUS OMACHBIX TEXHOTE€HHBIX IIPOLIECCOB.

Jlemoncmpayuu:

Tabnuywvt u cxemvl: «3arpsi3HEHHE aTMOCPepbDy, «3arpsi3HEHUE TUAPOchHEpPbI»,
«3arpsizHenue nouBbly, «IlapHukoBbid 3hPexT», «Ocod0 oxpaHsieMble TPUPOIHBIC
TeppuTopun», «Mojaenu yrnpapisieMoro MUpay.

Obopyoosanue: hotorpaduu oOXpaHIEeMbIX PAaCTCHUHN 1 KUBOTHBIX KpacHoW KHUTH
Poccuiickont @enepanun, KpacHol KHUTH pernoHa.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TIPOI'PAMMBbI
11O BUOJIOT'UH HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ybTaTaM OCBOEHUS 00YyUYarOIUMHUCS
MporpaMM  CpeIHero oOmiero oOpa3oBaHMs: JHUYHOCTHBIE, METalpeJIMETHbIC
U TIpEIMETHBIE.

B crpykType IUYHOCTHBIX pPE3yJIbTATOB OCBOEHUS MPOrpaMMbl MO OHOJOTHHU
BBIJICJICHBI CJEAYIONIUME COCTaBIISIIONIME: OCO3HAHHE OOYYaIOIMMUCS POCCUUCKOMN
IPAXKIAHCKOM MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CaMOCTOSITEILHOCTHU
U CaMOOTIPEICTICHUI0, HATMYMe MOTHUBALUKU K OOYYEHHUIO OMOJIOTHH, 1IeJICHAIIPaBICHHOE
pa3BUTHE BHYTPEHHUX YOEXKIEHUU JUYHOCTH HA OCHOBE KIIOYEBBIX IIEHHOCTEH
U UCTOPUYECKUX TpPAAMIMN pa3BUTUS OMOJIOTMYECKOrO0 3HAHUS, TOTOBHOCTh
U CIIOCOOHOCTH OOYYaIOIIUXCA PYKOBOJCTBOBATHCA B CBOEH JESATEILHOCTH IIEHHOCTHO-
CMBICIIOBBIMU YCTAHOBKaMHM, NPUCYIIMMHU CHCTEME OHOJIOTHYECKOTO o0pa3oBaHUS,
HaJu4yue NPaBOCO3HAHUS DKOJOTUYECKOW KYJIbTYphl, CIIOCOOHOCTH CTaBUTH LENU
U CTPOUTH KU3HEHHBIE TUTAHBI.

JIngyHOCTHBIE pE3yabTaThl OCBOEHUS MPOrpaMMbl IO OHOJIOTUU JTOCTUTAIOTCS
B E€IMHCTBE Yy4YeOHOM M  BOCIUTATEIBHOM JESITEIHBHOCTH B  COOTBETCTBUU
C TPaJAUIIMOHHBIMU POCCUHUCKUMHU COIUOKYJIbTYPHBIMH, UCTOPUUECKUMH U JYXOBHO-
HPAaBCTBEHHBIMU IIEHHOCTSIMU, NPHUHATHIMU B OOIIECTBE MNpaBUIaMU U HOPMaMU
MOBEJIEHUSI W  CHOCOOCTBYIOT  MpOIEcCaM  CaMOINO3HAaHWS, CaMOBOCIHUTAHUS
U CaMOPAa3BUTHS, PA3BUTUSI BHYTPEHHEH MO3UIIMU JIUYHOCTH, MATPUOTU3MA U YBAKCHUS
K 3aKOHY U TPaBOMOPSIIKY, YEIOBEKY TpyJa M CTaplieMy IOKOJEHUIO, B3aUMHOTO
YBOKEHUS, OEPEKHOr0 OTHOUIEHUS K KyJIbTYpHOMY HACIEIUI0 U TPAIULMSIM
MHOTOHaIMOHaIbHOTO Haponaa Poccuiickoit ®denepannu, Npupoie U OKpYy}Karomieh
cpene.

JIngyHOCTHBIE pPE3ybTaThl OCBOEHUS Y4eOHOTO mnpeaMera «buosorus» TOJKHBI
OTpaXkaTb T'OTOBHOCTbh U  CIOCOOHOCTh  OOYYalIIMXCS  PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIIMEH JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIUM, MO3UTUBHBIX BHYTPEHHUX YOEKICHUM, COOTBETCTBYIOIIUX TPATUIIMOHHBIM
IIEHHOCTSIM POCCHMCKOrO OOIIECTBA, pACHIUPEHUE MKU3HEHHOTO OINbITa M OIbITa
JEATeIbHOCTU B TPOLIECCE peaiu3allid OCHOBHBIX HAIPAaBICHUN BOCIUTATEIbHOM
NESATeNIbHOCTU, B TOM YHCJIC B YACTHU:

1) rpaskaIaHCKOro BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh TPAXKJIAHCKON TMO3UIMU OOYydYarolerocss Kak aKTHUBHOIO
1 OTBETCTBEHHOT'O WICHA POCCUUCKOIO OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX MpPaB M OOA3aHHOCTEW, YBa)KCHHE 3aKOHA
Y PaBOMNOPSIKA;
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TOTOBHOCTh K COBMECTHOW TBOPUYECKOW NEATEIHHOCTH TMPHU CO3JAaHUU YUEOHBIX
MIPOCKTOB, PEIICHUH YYCOHBIX W MTO3HABATEIBHBIX 33/1a4, BHIMOJTHEHUN OMOJIOTHISCKUAX
AKCIICPUMEHTOB;

CIIOCOOHOCTH OMpPEAENsATh COOCTBEHHYIO MO3UIMIO MO OTHOIICHHUIO K SIBICHHUSIM
COBPEMEHHOM JKHU3HU U OOBSICHATH €¢;

yMEHUE YYHUTHIBaTh B CBOMX [IEHCTBHUSIX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C pa3HBIMHA YOSXKICHHUSIMH, KYJIbTYPHBIMH IIEHHOCTSIMHU
1 COLIMAJIBHBIM IIOJIOKEHUEM

TOTOBHOCTh K COTPYIHHUYECTBY B TPOIECCE COBMECTHOTO BBITIOJIHCHUS YUIEOHBIX,
MO3HABATENLHBIX U MCCIEAOBATEIBCKUX 3a/1a4, YBOKHUTEIHHOTO OTHOIIEHUS K MHCHHIO
OIIIIOHEHTOB TIPU OOCYKIEHNUN CITIOPHBIX BOMPOCOB OMOJIOTHIECKOTO COICPIKAHMS;

TOTOBHOCTH K TyMaHUTapPHON ¥ BOJIOHTEPCKOU JCSITEILHOCTH;

2) NaTPHOTHYECKOr0 BOCTIMTAHMA:

c(OPMHUPOBAHHOCTh POCCUUCKOW TPaKJAHCKOM HAEHTHYHOCTH, MNaTPUOTHU3MA,
YBaXXEHUsI K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH mepen PoaunHoi, ropaoctu
3a CBOM Kpal, CBOWO PoaumHy, CBOM S3BIK M KYJBTYpy, NPOLUIOE M HACTOSIIEE
MHOTOHALIMOHAJILHOT'O Hapoa Poccuu;

LHEHHOCTHOE OTHOILIEHHWE K IPUPOJHOMY HACIEIUI0O U MaMITHUKAM MPUPOIBI,
IOCTHXKEHUAM Poccun B HayKe, HCKYyCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJl POCCUMCKUX YYEHBIX B CTAHOBJICHHE U Pa3BUTHE
OMOJIOrMY, MOHUMAHMS 3HAYEHHs] OMOJIOTMHM B MO3HAHWU 3aKOHOB MPHUPOIBI, B KU3HU
YeJI0BEKa M COBPEMEHHOI'0 00IIECTBA;

uaeiiHas yOeXJIEeHHOCTh, TOTOBHOCTb K CIYyXK€HHIO M 3amure OTedecTsa,
OTBETCTBEHHOCTh 32 €T0 CyIb0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHUE JTyXOBHBIX LHEHHOCTEN POCCHIICKOTO Hapona;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITHUECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OIEHMBATh CHUTYyallMl0 W MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HAHUE JIMYHOTO BKJIAJ[a B MIOCTPOEHUE YCTOMYUBOTO OYIyIIIETo;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTENSIM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO TMPUHSITUSL LEHHOCTEW CEeMENHOMN >KU3HU B COOTBETCTBUU C TPAJAUIUSIMHU
HapoaoB Poccuy;

4) 3¢cTeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOUIEHHWE K MHUpPY, BKIIOYAas ACTETUKY ObITa, HAY4YHOTO
Y TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUMH;

MMOHUMaHWE ASMOILMOHAIBLHOTO BO3JEHUCTBUS KHWBOM MPUPOJLI U €€ IEHHOCTH,

TOTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMJICHUE MPOSIBIISATh
Ka4yeCcTBa TBOPUYECKOU JTUIHOCTH;
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5) pu3nuecKkoro BOCIUTAHUSA:

MOHUMaHUE W peajau3aliys 3J0pOBOro M 0e30macHoro odpasza >KH3HHM (310pOBOE
IIATaHKE, COOIOJICHHE TUTHECHUYSCKUX IPaBHJI M HOPM, COATAHCHUPOBAHHBIN PEKHUM
3aHITHH U OTHBIXA, peryJisapHas Gu3ndeckasi akTUBHOCTB), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIIETCHTHOTO OTHOIIEHUS K COOCTBEHHOMY (U3MYECKOMY H TICUXHYECKOMY
3JI0POBBIO;

MOHWUMAaHUE MEHHOCTH MPaBWJI WHANBUIYATBHOTO W KOJJIEKTUBHOTO OE€30TacHOTO
MOBEJICHUS B CUTYAITUSIX, YTPOXKAIOIINX 3I0POBBIO U KU3HU JIOJICH;

OCO3HAHWE TIOCIEACTBUH W HENPHUITHS BPEIHBIX TNPUBBIYEK (yHOTpeOIeHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) TPy10BOr0 BOCIMTAHMSA:

TOTOBHOCTH K TPYAY, OCO3HAHKE IEHHOCTH MAaCTEPCTBA, TPYAOTIO0UE;

FOTOBHOCTb K AKTUBHOM JEATEIBHOCTH TEXHOJOTHMYECKOM W  COLMAJIbHOU
HaIpaBJIEHHOCTH, CIIOCOOHOCTh WHHUIMUPOBATh, IUIAHUPOBATh M CaMOCTOATEIBHO
BBITIOTHSATh TaKylO J€ATEeIbHOCTD;

UHTEpeC K pa3nu4HbiM cdepaM MNpodhecCUOHANIBHON AEsTEIbHOCTH, YMEHUE
COBepIIaTh OCO3HAHHBIN BBIOOP Oymyuiel nmpodeccun U peann3oBbIBaTh COOCTBEHHBIE
KU3HEHHBIE TUIaHbI,

TOTOBHOCTH M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BAHUIO HA MPOTSHKEHUU
BCEH JKU3HU,

7) 3K0JI0TN4€CKOr0 BOCIIMTAHUS:

HKOJIOTUYECKHU 11e71eCO00pa3HOEe OTHOIICHUE K MPUPOAEC KAaK HMCTOYHUKY >KHU3HU
Ha 3eMiie, OCHOBE €€ CYILIECTBOBAHUSI;

MOBBIIIIEHUE  YPOBHS  DKOJOTUYECKOM  KYyJIbTYphl: NPUOOpPETEHHE  OIbITa
MJIAHUPOBAHUSI MOCTYIKOB U OLICHKM UX BO3MOXKHBIX MOCJEACTBUN I OKpYKarouen
Cpelibl;

OCO3HAaHHME TJIOOATBHOIO XapakTepa »SKOJOTMYECKUX MpolieM u MyTed ux
pelieHus;

CIIOCOOHOCTh HKCIOJB30BaTh MPUOOpPETAaeMble MPU H3YUYEHHH OUOJIOTUU 3HAHUS
Y YMEHUS MIPHU PEIICHUH NPOOIeM, CBA3aHHBIX C PallMOHATIBLHBIM IPUPOJIONOIH30BAHUEM
(coOmroenne mpaBwi TOBEJAEHUS B NPUPOJE, HAMPABICHHBIX HA COXpaHEHUE
PaBHOBECHS B 9KOCUCTEMAX, OXPaHy BHUJIOB, SKOCUCTEM, OMOChephl);

AKTUBHOE HENPUATHE JACHUCTBUN, MPUHOCIIIUX BPEI OKPYXKAOUIEH MPUPOTHOU
cpele, yMEHUE MPOTHO3UPOBATH HEOJArONPUSITHBIE HKOJOTHMUYECKUE TMOCIEICTBUS
MpEeANPUHUMAEMBIX JEUCTBUHN U IPEAOTBpAIIATh UX;

HaJU4YUe Pa3BUTOTO HKOJOTMUECKOTO MBIIUICHHS, SKOJOTHYECKON KYJIbTYpHI,
OMbITA NIESITENHLHOCTH HKOJOTUUECKON HAIMPaBICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS
MMH B TI03HABATEJIbHOM, KOMMYHUKATUBHOW W COIIMAJIBHON MpPaKTUKE, TOTOBHOCTHU
K YYaCTHIO B MIPAKTUYECKON JEATENbHOCTH SKOJIOTMYECKON HAMPaBICHHOCTH;
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8) HeHHOCTH HAYYHOI'0 IO3HAHUA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKU M OOLIECTBEHHON MpPaKTHKHU, OCHOBAHHOTO Ha JIUAJIOTe KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYJILTYPHOM MUDE;

COBEpIIECHCTBOBAaHUE SI3BIKOBOM M UUTATEIIbCKOM KYJIBTYpbl KaK CpeIcTBa
B3aMMO/ICHCTBUSL MEXK]TY JIFOJIbMU U TIO3HAHUSI MUDA;

MOHUMaHUE crielin(UKU OMOOTHUU KaK HayKH, OCO3HAHUS €€ POJIH B (JOPMUPOBAHUU
pallMOHAILHOTO HAYYHOTO MBINUIEHUS, CO3JaHUU IIEJIOCTHOIO MPEACTaBICHUS
00 OKpy»XarollleM MUpe KaK O €JUHCTBE MPUPOJIbI, UeIOBeKa U 00IleCTBa, B MO3HAHUU
MPUPOJHBIX 3aKOHOMEPHOCTEM U pEIICHUH TMpOoOJIeM COXpaHEHUsS MPUPOJIHOTO
paBHOBECHS;

yOeXKJIEHHOCTh B 3HAYMMOCTH OWOJIOTMM JJII COBPEMEHHON I[MBWJIM3AIIUU:
oOecrieueHUsT HOBOTO YPOBHS pPa3BUTUS MEJUIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJOTHM, CIOCOOHBIX peliaTh PecypcHbie MPOOJEMbl Pa3BUTHS UYEJIOBEUECTBA,
MOMCKa MyTeW BBIXOJA W3 IIOOATBHBIX SKOJOTMYECKUX NpoOJeM U o0ecrneueHus
nepexo/ia K yCTOMYMBOMY pa3BUTHUIO, PAlMOHAIBLHOMY HCMOJIb30BAHUIO MPUPOIHBIX
pecypcoB ¥ GOPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTMUECKUX 3HAHUM B IIEJISX MOBBIIICHUS
oO1ieil KyJIbTYpbl, €CTECTBEHHO-HAyYHOM TPaMOTHOCTH, KaK COCTaBHOM YacTu
(YHKIIMOHATBHOM TPaMOTHOCTH OOydaromuxcs, (opMUpyeMON TpU HU3YUYECHUH
OMOJIOTHH;

NOHUMAHHUE CYLIHOCTH METOJOB T[O3HAHUS, HCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH MCMOJIb30BaTh MOJy4aeMble 3HAHUS JJI1 aHaIu3a U OObSICHEHUS
SBJICHUN OKPY>KAIOIIEr0 MUpa U MPOUCXOJAIIMX B HEM H3MEHEHHI, yMEHHE JenaTh
000CHOBaHHBIE 3aKIIOYEHUSI HA OCHOBE HAY4YHbIX (DAaKTOB U HMMEIOIIMXCS JaHHBIX
C LEJbIO MOJYy4YEHUS! JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOSTENILHO UCIIOIB30BaTh OMOJIOTUUECKUE 3HAHUS IJIs PEIICHUS
npo0JieM B pealIbHBIX KU3HEHHBIX CUTYAIIUsIX;

OCO3HAHHME IIEHHOCTH HAy4YyHOU [IeITEeJIbHOCTH, TOTOBHOCTh OCYIIECTBIATH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO ACATEIbHOCTh UHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CAMOOOPa30BaHMUIO,
K aKTUBHOMY TOJIYYE€HHUIO HOBBIX 3HAHUU MO OMOJIOTMU B COOTBETCTBUM C KU3HEHHBIMU
MOTPEOHOCTSIMHU.

B npouecce mocTukeHUs JTUYHOCTHBIX PE3YJIHTATOB OCBOCHHS OOYyYarOIIUMUCS
MporpaMMbl CpeIHEr0 001Iero o00pa3oBaHusl y OOYYalOMIUXCS COBEPIICHCTBYETCS
AMOIMOHATBHBINA UHTEIJIEKT, MpeIoiaaratomui copMrUpOBaHHOCTS:

CaMOCO3HaHUsl, BKJIIOYAIOMIETO CIOCOOHOCTh IMOHHUMATh CBOE SMOILMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOM 3MOLIMOHAIBHOU cdephl, ObITh
YBEpPEHHBIM B ce0g;

CaMOpEryJIMpoOBaHus, BKIIOYAIOIIETO CaMOKOHTPOJb, yMEHHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEJICHUE, CIIOCOOHOCTh aJallTUPOBATHCS K SMOLIMOHAIBHBIM
W3MEHEHUSIM U MIPOSIBISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;
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BHYTPEHHEH MOTHBAllMH, BKIIOYAIONIEH CTPEMJIEHHE K JIOCTHXKEHUIO LEIH
U yCIEeXy, ONTUMH3M, HWHUIHUATUBHOCTb, YMEHHE JIEMCTBOBAThb, MCXOAS U3 CBOUX
BO3MOXKHOCTEH;

SMIIATHUH, BKJIIOYAIONIEH CHOCOOHOCTh ITOHMMATL SMOIMOHAIBLHOE COCTOSHHE
IpPYTUX, YYUTBIBATH €ro TMpPU OCYIIECTBIEHUM KOMMYHHKAIMHM, CIOCOOHOCTD
K COYYBCTBUIO U COIEPEKUBAHUIO;

COIMAIPHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAWBATh OTHOIICHUS
C APYTUMU JIFOJIbMU, 3a00TUTHCS, MPOSBIISITH UHTEPEC U pa3peliaTh KOHMIUKTHI.

METANPEAMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIe pe3yJabTaThl OCBOCHHS ydeOHoro mpeamera «buomorwsy»
BKJIFOYAIOT: 3HAUYWMbBIE IS  (OPMHUPOBAHUS  MHUPOBO33PCHUS  OOYUAIOIIHUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEAMETHBIE) OOIIEHAYYHbIE TOHSATHS, OTPaXKAIOIINE
I[EJIOCTHOCTh HAYYHON KapTUHBI MUPA U CHEIU(UKY METOI0B ITO3HAHMSI, UCIIOTH3YEMBIX
B ©CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHUS, SBIICHHE, MPOIECC, CHUCTEMa, HAYYHBIN
(dakT, TMPUHIWI, THUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, WCCIECIOBaHUE,
HaOJIOICHNE, 3MEPEHUE, DKCIIEPUMEHT U IPYTHUE); YHUBEPCAIbHBIC yIeOHbBIE CHCTBUS
(mo3HaBaTeIbHBIC, KOMMYHUKATHBHBIE, PETYISTUBHEIE), o0ecIeunBaroIIne
dbopmupoBaHre (QYHKIIMOHATHHOW TPAMOTHOCTH ¥ COIMAIBHOW KOMIIECTEHITUU
oOyyJaromumxcs; CIIOCOOHOCTH oOyyaromumxcs UCII0JIb30BaTh OCBOEHHBIE
MEXIUCITUTUTMHAPHBIE, MHUPOBO33PCHUYECKUE 3HAHWS W YHUBEpPCAJIbHBIC Y4YeOHBIC
JNEUCTBHUS B O3HABATEIBHOW U COLMAIBHOMN MTPAKTHUKE.

B pesynbrate u3ydyeHuss OMOJIOTMM HA YPOBHE CpeHEro ooOiiero oOpa3oBaHUs
y oOyuaromerocsi 0yayT choOpMUPOBaHbI MO3HABATENILHBIE YHUBEPCAIbHBIE YUCOHBIC
JEHCTBUSA, KOMMYHUKATHBHBIC YHUBEpPCAIbHBIC YYEOHBIE NECUCTBUS, PETYJISATUBHBIC
YHUBEpCAIbHBIC yIeOHBIE TEUCTBUS, COBMECTHAS IS TEIHHOCTb.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIEe HeCTBUS
Bba3oBble Jlornueckne aeicTBus:

CaMOCTOSITENIbHO (POPMYJIMPOBATh U aKTyaJIM3UpPOBATh MPOOJIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

UCIIOIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI TOTMUECKOTO MBIIUICHUS (aHAIN3a,
CUHTE3a, CPaBHEHU S, Kiaccuukaimm, 00001IeH s ), pACKPHIBATH CMBICT OMOJIOTUYECKHUX
MOHATUM (BBIACNATh MX XapaKTEpPHbIE MPU3HAKHU, yYCTAHABIMBATh CBA3U C JPYTUMH
MOHSTUSIMH );

ONPENEINATh eI ACSITEIbHOCTH, 3a/1aBasi MapaMeTPhl U KPUTEPUU UX JOCTHKEHUS,
COOTHOCHUTBH PE3YyJIbTaThl IESITEIHLHOCTH C TOCTAaBIECHHBIMU LIETISIMU;

UCIIOIb30BaTh OMOJIOTHYECKUE TOHATHUS 7151 OOBACHEHUS (DaKTOB U SIBJICHUMN KUBOU
MIPUPO/IBI;
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CTPOUTH JIOTUUECKUE pACCYX IEHUS (MHAYKTUBHbBIC, AENYKTUBHbIC, 110 AHAJIOTHUN),
BBISIBIISAITH 3aKOHOMEPHOCTH M TMPOTHUBOPEYUS B PACCMATPUBAEMBIX SIBIICHUSX,
(GbopMyIHPOBATH BBIBOBI U 3aKIIIOUECHUS;

MPUMEHATh CXEMHO-MOJEIbHBIE CPEACTBA I MPEIACTABJICHUS CYILIECTBEHHBIX
CBSI3€l U OTHOILIEHUM B U3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a TaKkKe MPOTUBOPEUUN
Pa3HOTO PO/Jia, BBISBICHHBIX B PA3JIMUYHBIX HH(POPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaTbiBaTh IUIAH pEIICHHS NPOOJEMbl C YYEeTOM aHalIh3a HWMEIOUIUXCS
MAaTEPHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIBTATOB
LEJIIM, OLIEHUBATh PUCKH MOCIEACTBUMN AEATEIbHOCTH,

KOOPAMHUPOBATh M BBINOIHATH pabOTy B YCIOBUSAX PEATBHOTO, BUPTYaJIbHOIO
1 KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS;

pPa3BUBATh KPEATUBHOE MBIIICHUE MPU PEIICHUH )KU3HEHHBIX TIPOOIIEM.

Ba3oBble ucciienoBarebCcKHe 1eiiCTBUA:

BIIQJICTh HAaBBIKAMHU YYEOHO-MCCIIEIOBATENILCKOM M MPOEKTHOM JI€ATEIbHOCTH,
HaBBIKAMHU pa3perieHus Npo0IeM, CIIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEILHOMY
MOMCKY METOJIOB PEIICHMS MPAKTUYECKUX 3a/lady, MPUMEHEHHUIO Pa3TUYHBIX METOJOB
TMO3HAHUS,

UCIIOIb30BaTh Pa3IMYHbIE BUJIbI JEATEILHOCTH MO MOJYyYEHUI0 HOBOTO 3HAHUS, €T0
MHTEpIIpeTaluu, TPeoOpa30BaHUIO U MPUMEHEHHUIO B YUEOHBIX CUTYyallUsSX, B TOM YUCIIE
MIPU CO3/IaHUM YYEOHBIX U COLIMAIIBHBIX MTPOEKTOB;

dbopMupoBaTh HAay4yHBI THUI MBIIUICHUS, BIAJETh HAYYHONW TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU MOHITUSIMHU U METOAaMU;

CTaBUTH U GOPMYJIUPOBATH COOCTBEHHBIE 33]]Ja4l B 00pa30BaTEIbLHOMN JIESITEIHLHOCTH
U KU3HEHHBIX CUTYAaIUsX;

BBISIBJISITH IPUYMHHO-CJIEACTBEHHBIC CBS3U U aKTyaJIU3UPOBATh 3a/1a4y, BbIJIBUTATh
TUIIOTE3Y €€ PelICHUs], HAaXOJIUTh apryMEHTHI JIJIsl TOKAa3aTeIbCTBA CBOUX YTBEPKICHUM,
3a71aBaTh MapaMeTPhbl U KPUTEPHUHU PEIICHHUS;

aHAJU3UPOBATH TMOJIYUYECHHBIE B XOJI€ PEIICHUS 3aJa4d Pe3yJbTaTbl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM, OLIEHUBATh IPUOOPETCHHBIN OIBIT;

OCYILIECTBIIATH 1IeJI€HANIPABIICHHBIN MTOUCK MEPEHOCA CPEACTB U CIIOCOOOB CUCTBUS
B MpOo(EeCCUOHAIBHYIO CpEAY;

yMETh TEPEHOCUTh 3HAHUS B TI03HABATEIBHYI0O U MPAKTUYECKYH0 OOJaCTU
KU3HEACATCITbHOCTH;

yMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC HJICH, IIpeJjIaraTh OPUTHHAIBHBIE TTOAX0/IBI U PEIIEHUS], CTABUTH
npo0JieMbl U 3a/1a4M, TOMYCKAOUIME aJbTePHATUBHBIE PEIICHHUS.

Pabora ¢ unpopmaunmei:
OpPUEHTUPOBATHCA B PA3IUYHBIX HCTOUYHHMKAX HHPOpMalUU (TEKCTe y4eOHOro
oCcoOUs1, HAyYHO-TIOMYJIIPHOM JIUTEepaType, OMOJIOTHYECKHUX CIIOBAPSIX U CIIPABOYHUKAX,
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KOMIBIOTEpHBIX 0a3ax JaHHbIX, B VHTepHEeTE), aHamu3upoBaTh UHPOPMAIHUIO
Pa3IUYHBIX BUJOB U (POPM MpeCTaBICHUS, KPUTUUECKU OIICHUBATH €€ JOCTOBEPHOCTD
Y HETIPOTUBOPEUUBOCTD;

GbopMyIIHPOBATH 3aMPOCH U MPUMEHSATH PA3TUYHBIE METOIbI IIPU MTOUCKE U 0TOOpE
Ounosiornueckoi nHPpopMaIuu, He0OXOIMMOM ISl BBITIOJIHEHUS YYEOHBIX 3a/1a4;

npuoOpeTarb  OMBIT  HUCIOJB30BaHUS  MHGOPMAIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPYy AaKTHUBHOTO HCIOJIb30BAHUS PA3TUUYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BHIOUPATh ONTUMATBHYIO (POPMY MPECTABICHUSI OMOTOTHYECKOM
uH(opmaru (cxemsl, rpaduku, AUArpaMMbl, TAOIULIBI, PUCYHKU U IPYTOE);

UCIIOIb30BaTh HAYUHBIN SA3BIK B KAU€CTBE CPEACTBA MPHU padoTe ¢ OMOIOTUYECKOMN
uHpopMaIen: NPUMEHATh XUMHUUYECKHEe, (U3NYECKHEe W MaTeMaTUYECKUE 3HAKU
U CHMBOJIBI, dopmynbl,  abOpeBHaTtypy,  HOMEHKJIATypy,  HCIOJIb30BaTh
U IpeoOpa3oBbIBATh 3HAKOBO-CUMBOJIUYECKHUE CPEACTBA HAMISTHOCTH;

BJIaJIETh HABBIKAMU PACIIO3HABaHMS W 3alIUThl MH(pOpMaIKU, WHPOPMAIIMOHHOM
0€30MacHOCTH JUYHOCTH.

KoMMmyHuKaTHBHBIE YHUBEpPCAJbHbIE YUueOHbIE JeiCTBHS
Oo0wmenne:

OCYILIECTBJISITh KOMMYHHMKAlIUM BO BCeX cdepax KU3HH, aKTUBHO Y4acTBOBATh
B JHMAJIOre WU JIUCKYCCHUU MO CYIIECTBY OOCyX)JaeMoW Tembl (YMEHUE 3aJaBaTh
BOIPOCHI, BBICKA3bIBaTh CYXJEHUS OTHOCUTEILHO BBIMOJHEHUS MpeaiaraeéMon 3ajaud,
YUYUTHIBATh MHTEPECHI U COTJACOBAHHOCTh IMO3UIIMN JIPYTMX YYaCTHUKOB AMANOra WU
TMCKYCCHH);

pacro3HaBaTh  HeBepOajdbHbIE CpelcTBa  OOIIEHUs, [OHMMAaTh 3HAYCHUE
COIIMATBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(MIUKTHBIX CUTyallud, YMETb
CMAT4YaTh KOHQIUKTHI U BECTH IEPETOBOPHI;

BIIAQJIETh PA3JIUYHBIMU crHoco0aMHu OOIIEHUST W B3aUMOJICUCTBUS, MOHUMATh
HaAMEpPEHUS JPYTUX JIOJIEH, MPOSBISATh YBAXKHUTEIHHOE OTHOIICHHE K COOECETHUKY U
B KOppPEKTHOU opme GopMyIHMPOBATH CBOU BO3PAKEHHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOK TOUKY 3PEHUS C UCTI0JIb30BAHUEM SI3BIKOBBIX
CPEICTB.

CoBMecTHas1 1eATEJILHOCTD:

MOHUMATh U UCIIOJIB30BaTh MPEUMYIIECTBA KOMAHAHOW U MHIUBUAYAJIbHOU PabOThI
MIPU PEIICHUU OMOJIOTUYECKOM MpOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh MPUMEHEHUS
IPYIIOBBIX (HOPM B3aUMOJIEUCTBUS MIPU PEIICHUN YUeOHOM 3aa4H;

BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JEHCTBHI C yU€TOM OOIIMX HHTEPECOB
Y BO3MOXKHOCTEH KaXKJI0TO WieHa KOJUIEKTHUBA;

MPUHUMATH 1€ COBMECTHOM JIEATEIbHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH
JNEUCTBUS M0 €€ TOCTHKEHUIO: COCTABIIATH IJIaH AEUCTBUN, PACIIPEICIATh POJIU C YYETOM
MHEHHUI yYaCTHUKOB, 00CYK/1aTh pe3yJIbTaThl COBMECTHOM pabOTHI;
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OIICHMBATh KAYECTBO CBOEr0 BKJIaJa U KAXKJOr0 y4aCTHUKA KOMAaHIbl B OOIIMIA
pe3yabTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTh ~ HOBbIE  MPOEKTHI, OIEHUBATh HUAEHM C TO3UIMU  HOBU3HHBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBIISATh MMO3UTUBHOE CTPATErHYECKOE MTOBEICHUE B PA3IMYHBIX CUTYAIIUSX,
MPOSIBIISATh TBOPUECTBO U BOOOpaXKEHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBEpPCAJIbHbIE Y4eOHbIE eHCTBUS
Camoopranusanus:

UCIIOIb30BaTh OMOJIOTMYECKUE 3HAHUS MJIS BBISBICHUS MPOOJIEM M UX PEIICHUs
B J)KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHWUU ILIEJIEBBIE U CMBICIOBBIE YCTAaHOBKH
B CBOMX JEHCTBUAX U MOCTYIIKAX [0 OTHOLIEHUIO K )KUBOW MPUPOIE, CBOEMY 310POBBIO
Y 3I0POBBIO OKPYIKAOIINX;

CaMOCTOSITEIbBHO ~ OCYIIECTBJISATH MO3HABATEIIBHYIO JIESITEIbHOCTh, BBIABIATH
npoOJsieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3aJayd B 00pa30BATEIIbHOU
JESATeNbHOCTU U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOATENIbHO COCTaBJIATh IUIAH PELIEHUS MPOOJEMBbl C YYETOM HMEIOIIHUXCSA
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTECHUH;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuIupsTh paMKH y4eOHOTO IIPEeAMETa Ha OCHOBE JIMYHBIX MPEIOUYTCHHUI;

JieNaTh OCO3HAHHBIM BBIOOp, apryMEHTUPOBaThb €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHE;

OLICHUBATH MPUOOPETEHHBIH OMBIT;

CHoCcOOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO HIUPOKOW 3PYIULUU B Pa3HBIX
00JacTsAX 3HaHWM, IMOCTOSIHHO MOBBIIIATH CBOM OOpa3oBaTENbHBIM W KYyJIbTYPHBIH
YPOBEHb.

CaMOKOHTPOJIBb:

JlaBaTh OLICHKY HOBBIM CHUTyalMsIM, BHOCUTb KOPPEKTUBBI B JI€SITEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSM;

BIIQJIETh HaBBIKAMH I1O3HABATENILHOW pedIiekcuM KaK OCO3HAHUS COBEPLIAEMbIX
JNEWCTBUM M MBICIUTEIBHBIX MPOILECCOB, UX PE3YJIbTATOB U OCHOBAaHWM, UCIOJIb30BATh
npueMbl pedIeKCUu AJisl OLIEHKU CUTYalllH, BEIOOpa BEPHOTO PEIIEHNUS,

YMETh OLICHUBATH PUCKUA U CBOEBPEMEHHO NMPUHUMATh PEIICHUS MO UX CHHXKEHUIO;

MIPUHAMATh MOTHUBBI U APTYMEHTHI APYTUX MPU aHAJIA3E PE3YyJIbTATOB JIEATEIIbHOCTH;

IIpunsaTHe ceds U APyrux:
MPUHUMATH ce0sl, TOHUMAsi CBOM HEAOCTATKU U JOCTOMHCTBA;
MPUHUMATH MOTHUBBI U @pTYMEHTHI IPYTUX MIPU aHAJIU3E PE3YyIbTATOB JIEATEIbHOCTH;
MpU3HABaTh CBOE MPABO U MPABO JAPYrUX HA OLIUOKH;
pPa3BUBATH CIIOCOOHOCTH MTOHUMATh MUP C IMO3UIUU APYTOro YeIOBEKa.
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HNPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yabTaThl OCBOCHUS COJEpKaHUs yueOHOTo peameTa «bruomaorus»
Ha yriayOJICHHOM YpPOBHE OpPUEHTHPOBAHBI Ha obOecredeHue NMpoPuiIbHOTO OOydYeHUs
oOyuatomuxcst 6uosioruu. OHM BKJIIOYAIOT: crielpuyecKkue Jjisi OMOJOTUU Hay4dHbIe
3HaHUS, YMEHHS U  CHOCOObI  JACHCTBHMI 1O  OCBOEHUIO, HWHTEPIpETAlUU
U MpeoOpa30BaHUIO 3HAHMM, BUJIBI JEATEIBHOCTU MO MOJYYEHUIO HOBBIX 3HAHUN U UX
MPUMEHEHUIO B PA3JIMUHBIX YYEOHBIX, a TAKXKE€ B PEaJIbHBIX >XKM3HEHHBIX CHUTYaIlUsX.
[IpenMeTHbIE pe3yabTaThl IPEACTABICHBI IO TOJaM U3YyUYCHHUS.

[IpenMeTHble pe3ynabTaThl OCBOCHUS yueOHOro npenmeta «buonorus» B 10 kiaacce
JIOJIKHBI OTPAXAaTh:

c(hOpMUPOBAHHOCTh 3HAHUI O MECTE U POJU OMOJIOTUU B CUCTEME €CTECTBEHHBIX
HayK, B (DOPMHUpPOBAHUM €CTECTBEHHO-HAYYHOW KapTHUHBI MHpA, B MO3HAHUU 3aKOHOB
MNPUPOJBl W PEHICHUU MPOOJIEM PANMOHAIBHOTO MPUPOJIONOIb30BaHUS, O BKIIAJE
POCCUNCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE OUOJIOTUH;

BIIaJICHUE  CUCTEMOM  OWOJOTMYECKUX  3HAHUM,  KOTOpas  BKIIIOYACT:
OCHOBOTOJIararIre OUOJIOTHYEeCKUe TEPMHUHBI U TOHSTHUS (KU3HB, KIETKA, OPraHU3M,
MeTa00Iu3M, TOMEOCTa3, CaMOPETYJISLNsI, CAaMOBOCIIPOU3BECHUE, HACIEICTBEHHOCTD,
U3MEHYUBOCTb, POCT W Pa3BUTHE), OUOJOTMYECKHE TEOpPUU (KJIETOUHAS TEOpHs
T. IlIBanna, M. Illmeinena, P. BupxoBa, XpoMOCOMHass TEOpHUs HACIEACTBEHHOCTH
T. Moprana), yuenusi (H.. BaBuiioBa — o 1ieHTpax MHOrooOpasusi U MPOUCXOXKICHUS
KYJbTYPHBIX pPAacCTEHHUi), 3aKOHBI (€IMHOOOpa3us IMOTOMKOB MEPBOTO MOKOJEHUS,
pacuieryieHus, YHCTOThl TraMmeT, He3aBUcUMOro HacienoBanuss [.  Mennens,
TOMOJIOTMYECKUX PAJIOB B HacliencTBeHHOM u3MeHnunBocTyu H.M. BaBuioBa), mpuHIUIIBI
(KOMIUIEMEHTapHOCTH );

BIIaJICHUE OCHOBHBIMM METOJaMU HAYYHOrO TIO3HAHMS, UCIOIb3YEMbIMU
B OHOJOTMYECKUX UCCICAOBAHUSX JKUBBIX OOBEKTOB (ONHUCAHUE, U3MEPEHUE,
HaOII0/IeHNE, SKCIIEPUMEHT);

YMEHHE BBIJEIATh CYIIECTBEHHBIE MPU3HAKHU: BHUPYCOB, KJIETOK MPOKAPUOT
U 3YKapuoT, OJTHOKJIETOUYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, B TOM YHCJI€ OaKTepHil,
rpu0OB, pacTEHUM, *KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPraHOB U CHUCTEM OPraHOB
pacTeHM, >KUBOTHBIX, YEJIOBEKA, MPOIECCOB KU3HEACATCNbHOCTHU, MPOTEKAIOIIUX
B OpraHuU3Max PacTEHUM, )KUBOTHBIX U YEJIOBEKA, OMOJOTMYECKUX MPOIIECCOB: OOMEHa
BellecTB (MeTa0oiu3M), TpEeBpalleHUus HDHEPTUH, OpOXKEeHHs, aBTOTPO(HOrO
U TeTepoTpo(HOro TUMOB MUTaHMs, (POTOCHMHTE3a M XEMOCHHTE3a, MHTO3a, Meho3a,
raMeToreHeza, -SMOpPUOTE€He3a, MOCTAIMOPHUOHAIBHOTO  PAa3BUTHS, PA3MHOMXKEHUS,
WHJMBUAYAJILHOTO PAa3BUTUS OpraHu3Ma (OHTOr€HEe3a), B3aMMOJICCTBUS T'EHOB,
reTepo3nca, HCKYCCTBEHHOIO0 0TOOpa;

YMEHHUE YCTAHABIWBATH B3aUMOCBSI3M MEXKAY OpraHoOMJaMu KIETKH U HX
(YHKIUSAMH, CTPOEHUEM KJIETOK pa3HbIX TKaHEH M MX (YHKIUAMH, MEXIYy OpraHaMu
U CUCTEMaMM OpPTraHOB y PAaCTEHUH, )KUBOTHBIX U UENIOBEKA U MX (QYHKIHUSIMU, MEXKITY
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CUCTEMaMHU OpPraHOB M HUX (YHKIUSMH, MEXKIY 3TanmamMud OoOMEHa BEIIECTB, dTalmaMu
KJIIETOYHOTO IMKJIA U JKU3HEHHBIX IIMKJIOB OPraHU3MOB, dTanaMu SMOpPHUOHAIBLHOTO
Pa3BUTHUSL, TEHOTUIIOM U (peHOTUTIOM, ()EHOTHUIIOM U (paKTOpaMu Cpeibl OOUTAHMUS;

YMEHHE BBISIBISATh OTJIMYHUTENbHBIE TPU3HAKU JKUBBIX CHCTEM, B TOM 4YHCIE
pacTeHU, )KUBOTHBIX U YEJIOBEKA;

YMEHHE  HCIOJIb30BaTh  COOTBETCTBYIOIIME  apryMEHTBI,  OHOJOTUYECKYIO
TEPMUHOJIOTHIO W CHUMBOJIMKY JUIsl JOKa3aTelbCTBAa POJACTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIT;

yYMEHHE peliaTh OM0I0THYECKHUE 3a7a4H, BBISBIISITH MPUUUHHO-CIIEJCTBEHHBIE CBSI3U
MEXKJIy UCCIETyEMbIMU OMOJIOTUYECKUMU MPOIECCAMU U SIBICHUSIMU, JEaTh BBIBOJIbI
Y TIPOTHO3BI HA OCHOBAHUU MOJIYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH Ja00paTOpHBIE U MPaKTHUECKHE pabOThl, COOII0IaTh MTpaBUIIa
npu padbote ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUTATh TUMOTE3bI, TPOBEPATh UX HKCIEPUMEHTAIBLHBIMU CPEJICTBAMH,
dbopmynupys 11edb UCCIIECIOBAHUS, aHAIM3UPOBATh MOJIYYEHHbBIE Pe3yJIbTaThl U JI€TaTh
BEIBO/IBI;

YMEHHE YYacTBOBaTh B Y4YEOHO-HCCIIENOBATENbCKOM paboTe Mo OUOJIOTHH,
AKOJIOTUH U MEAUIIMHE, MPOBOIUMON Ha 0a3e MIKOJbHBIX HAYYHBIX 00IIECTB, U MyOJIUYHO
MPECTABIATh MOJYYEHHBIE PE3yJIbTaThl HA YUEHUUECKUX KOH(DEPEeHITUSX;

YMEHHE OIEHUBATh ITUYECKHUE ACIEKThl COBPEMEHHBIX HCCIEIOBAHUI B 00JacTu
Ouosoruu W MEIUIMHBI  (KJIOHMPOBAHWE, MCKYCCTBEHHOE  OIUIOJIOTBOPEHUE,
HaIpaBJICHHOE U3MEHEHUE T€HOMA U CO3/JaHU€ TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBJISITh OCO3HAHHBIM BbIOOp Oyaymied mnpodeccruoHanbHON
NEeATeNbHOCTU B 00JacTh OHOJIOTMH, MEIUIIMHBI, OWOTEXHOJIOTUH, BETEPUHAPUH,
CEIbCKOTO XO34MCTBA, MHINEBON MPOMBIIUICHHOCTH, YTIAyOJSITh [O3HABATEIbHBIN
WHTEpEC, HANpaBJICHHBI Ha OCO3HAHHBIM BBHIOOP COOTBETCTBYIONIECH mpodeccuut
U TOpOJOJDKEHHME OMOJOTMYECKOro oOpa3oBaHUS B OpraHM3alusX CpEIHEro
po(EeCCHOHATIBHOTO U BBICIIET0 00pa30BaHUS.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHOro npenmera «buonorus» B 11 kiaacce
JIOJIKHBI OTPAXkAaTh:

c(hOpMUPOBAHHOCTh 3HAHUI O MECTE U POJU OMOJIOTUU B CUCTEME €CTECTBEHHBIX
HayK, B (OpPMHpPOBAHMU COBPEMEHHON €CTECTBEHHO-HAyYHOM KApTUHBI MUDA,
B MO3HAHUU 3aKOHOB MPHUPOJABl M PEUICHUHU HKOJOTHUUECKUX MPOOJIEM 4YeTI0BEYECTBa,
a Takke B  pEUIEHUH  BOMPOCOB  PAIMOHAIBHOIO  MPUPOAOINOIL30BaHUSA,
1 B (hOPMUPOBAHHUY IIEHHOCTHOT'O OTHOILIEHHUS K IPUPOJIE, OOLIECTBY, UETOBEKY, O BKIIAJIE
POCCUNCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTUH;

YMEHHE BIIaJIETh CHUCTEMON OMOJOTMYECKHMX 3HAaHHWM, KOTOpas BKJIIOYaET
OMpeNeNieHHs] U TOHUMAaHUE CYIHOCTH OCHOBOMOJIAraloINX OMOJIOTHYECKUX TEPMUHOB
U TOHATHH (BUI, 3KocucTeMa, Ouocdepa), OMOTOTHUECKHUE TEOpPUU (IBOJIIOIMOHHAS
teopust Y. [lapBuna, cunTeTndeckas teopus sBontonun), yuenus (A.H. CeeprioBa —
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0 MyTSAX M HampaBlieHusx sBomonuu, B.M. Bepnaackoro — o Ouocdepe), 3aKOHBI
(renetuueckoro paBHoBecust J[. Xapnu u B. BaitHOepra, 3aponbIlieBOro CXoJCTBa
K.M. Bbapa), npaBuwia (Muaumyma HO. JluOuxa, 3xo10oruueckoil mupamujbl SHEPrUn),
runotesbl (runore3a «mupa PHK» V. I'unbeprta);

YMEHHE BIaJ€Th OCHOBHBIMU METOJIaMH HAy4YHOTO MO3HAHUS, HUCIOJIb3YEMbIMU
B OWOJOTUYECKUX UCCIEAOBAHUSX JKUBBIX OOBEKTOB M DJKOCUCTEM (ONHCAHUE,
U3MEpEHue, HaONIOJEHWEe, OHKCIEPUMEHT), CMOCOOAMHM BBISIBJICHUS U  OICHKH
AHTPOMOTEHHBIX U3MEHEHUU B IPUPO/IE;

YMEHHE BBIJICTSATh CYIIECTBEHHBIC MPU3HAKU: BUAOB, OMOTr€OII€HO30B, YKOCUCTEM
u Ouocdepbl, CTaOUIUZUPYIOMIETO, IBIKYILIETO M Pa3pbIBAIOIIETO €CTECTBEHHOTO
oT0O0pa, aJUIONATPUUECKOTO U CUMITATPUYECKOTO BUA000PA30BaHUS, BIUSHUS ABUKYIINX
CUJI HBOJIOLMHM HA TeHO(MOH] MOMyJISIUU, MPUCTOCOOIEHHOCTH OPraHU3MOB K Cpeie
oOuTaHus, YepeAOBaHUs HANpPaBICHUN 3BOJIIOIMU, KPYrOBOPOTA BEIIECTB U IMOTOKA
SHEPI'UU B SKOCUCTEMAX;

YMEHHE YCTaHABINBATh B3aUMOCBSI3U MEXIY MPOIECCAMHU 3BOJIIOIUU, IBUKYIIIUMU
CUJIaMU aHTPOIOTeHEe3a, KOMIIOHEHTAMH Pa3IMYHbIX YKOCUCTEM M MPUCIOCOOICHUSIMU
K HUM OpTraHHU3MOB;

YMEHHUE BBISIBISATH OTJIUYUTEIbHbBIE TPU3HAKU KUBBIX CUCTEM, MPUCTIOCOOIEHHOCTD
BHUJIOB K cpefie oOUTaHUs, aOMOTHUYECKUX M OMOTUYECKUX KOMIIOHEHTOB 3KOCHUCTEM,
B3aMMOCBSI3€i OpraHu3MoB B COOOIIECTBAX, AHTPOIIOTCHHBIX U3MEHEHHI B 9KOCHUCTEMAaX
CBOCI MECTHOCTH;

YMEHHUE  UCIIOJBb30BaTh  COOTBETCTBYIOIIME  APTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHI0O U CHUMBOJHUKY [UJIsl JOKa3aTeIhCTBA POJCTBA OPraHU3MOB Pa3HBIX
CHUCTEMATHUYECKUX TPYIIN, B3aUMOCBSI3M OPraHU3MOB U CpeAbl OOUTAHUS, €IUHCTBA
YeJI0BEUYECKHUX pPac, HEOOXOAMMOCTH COXPAHEHHSI MHOTO00pa3us BUAOB M SKOCUCTEM KaK
YCJOBUS COCYIIECTBOBAHUS IPUPOJIBI U YEIOBEUECTBA;

YMEHHE peliaTh OM0I0THYECKHUE 3aa4H, BBISBIISITH MPUUUHHO-CIIEJCTBEHHBIE CBSI3U
MEXKJIy UCCIEyEMbIMU OMOJIOTUYECKUMU TMPOIECCAMU U SIBICHUSIMU, JEaTh BBIBOJIbI
Y TIPOTHO3bI HA OCHOBAHUU TMOJIYUYEHHBIX PE3YJIbTaTOB;

YMEHHE BBINIOJIHATH J1a00paTOpHBIE U MpaKTHUYECKHE pabOThl, COOII0IaTh MpaBUIIa
npu padboTte ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJIBUTATh TUIOTE3bI, IPOBEPATHh UX IKCIEPUMEHTAIBHBIMU CPEACTBAMH,
dbopmynupys 1eldb UCCIIEIOBAHUS, aHAIM3UPOBATh MOJYYEHHbIE Pe3yJIbTaThl U JI€NaTh
BBIBOJIBL;

YMEHHE YYacTBOBaTh B Y4YeOHO-HCCIEIOBATENbCKOW paboTe 1o Ouojoruw,
AKOJIOTUH U MEAUIMHE, MPOBOIUMOMN Ha 0a3e MIKOJbHBIX HAYYHBIX OOIIECTB, U IyOJIUYHO
MPECTABIATh MOJyYEHHBIE PEe3yIbTaThl HA YUEHUUECKUX KOH(DEPEeHITUX;

YMEHHE OIIEHHUBATh TUIMOTE3bl W TECOPUM O MPOUCXOXKICHUHU >KU3HU, UYEIOBEKa
U YEJIOBEUYECKUX pac, O MNpHUUYMHAX, MOCIEACTBUSIX U CHOCO0AaX MpeAoTBpalleHus
r1o0abHBIX U3MEHEHUH B Onocdepe;
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YMEHHUE OCYIIECTBJISITh OCO3HAHHBIM BbIOOp Oyaymied mnpodeccruoHanbHON
NEeATeNbHOCTU B 00JlacTh OWMOJOTHM, 3KOJIOTHUH, MPUPOAOINOIL30BaHUSA, MEAUIUHBI,
OMOTEXHOJOTUH, T[ICUXOJOTUHU, BETEPUHAPUM, CEIbCKOTO XO3SHUCTBa, IMHUILEBOU
MPOMBIILJIEHHOCTH, yriyOnsiTh  TO3HABaTEIbHBIM  WHTEpPEC,  HaMpaBJICHHBIN
Ha OCO3HAHHBIN BEIOOP COOTBETCTBYIOIIEH Mpodeccuu v MPOA0IKEHNE OMOJIOTHYECKOTO
00pa30BaHUs B OPraHU3AIMAX CPEIHETO MPO(PECCHOHAIBHOTO U BRICIIIET0 00Opa30BaHMUS.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
No HaumenoBanue rem | KonuuectBo OcCHOBHBIE BUJIBI AEATEIBHOCTH
[IporpamMHOE conepxkaHue
/o y4eOHOTO NpeaAMeTa 4acoB oOyyaromuxcs
1 | Tema «buosorust Kak HayKa»
1.1 | buonorus kak 1 CoBpemeHHas OMOJIOTUST — PackpeiBaTh conepxanue TEpMUHOB

KOMILICKCHAs HayKa
M KaK 4acThb
COBPEMEHHOTO
oOmiecTBa

KOMILIeKCHas Hayka. KpaTkast ucropust
pa3BuTus Ouosioruu. buonoruyeckue
HayKH U U3y4aeMble UMH MPOOIJIEMBI.
dyH1aMEeHTaIbHbIE, TPUKIIAIHbIC

Y TIOMCKOBbBIC HAYYHBIEC UCCIIEAOBAHUS
B OHMOJIOTHH.

3HayeHue 61osioruu B GOpMUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kapTtunbl Mupa. [Ipodeccun,
CBsI3aHHBIE C OMOJIOTHEeH. 3HaUeHHE
OMOJIOTMU B MPAKTUYECKOI
NeATEeIbHOCTH YEJIOBEKa: MEUIMHE,
CEIBLCKOM XO3SHCTBE,
MIPOMBIILIEHHOCTH, OXPaHe MPUPOJIbI.
JdemMoHcTpanuu

Ilopmpemuwi: Apuctorens, Teodpacr,
K. JIunnen, XK.b. Jlamapk, Y. JlapBuH,
VY. T'apsei, I'. Mengaens,

B.N. Bepuanckuii, N.I1. [1aBinos,

Y MIOHATHU: HAYYHOE MUPOBO33PEHUE,
Hay4Has KapTHHA MUpPa, HAyYHbIN
METO/, TUIIOTE3a, TCOPHS, METOIbI
HCCIIeIOBAHHS.

XapakTepu3oBaTh OMOJIOTHIO KaK
KOMILUIEKCHYIO HAyKy, €€ MECTO U POJIb
Cpellh IPYTrUX €CTECTBEHHBIX HAYK.
OneHnBaTh BKJIA]l OTEYECTBEHHBIX
YUYEHBIX B pa3BUTHE OMOJIOTHH.
OneHuBaTh POJIb OMOJIOTHYECKUX
OTKPBITUH U UCCIIEIOBAHUN B PA3BUTUU
HAYKH U IPAKTUYECKOU NEATEITbHOCTH
JIFOJIEN.

[Tepeuncnats mpodeccuu, CBI3aHHbIC

C COBPEMEHHOM OMOJIOTHEN.
[IpuBOIUTE TPUMEPHI TPAKTUYECKOTO
WCIIOJIb30BaHUS JOCTHKEHU OMOJIOTHHT
B MEUIIMHE, CEITLCKOM XO35IUCTBE,
MIPOMBIIIJIEHHOCTH U OXPaHEe MPUPO,IbI
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N.1. MeunukoB, H.. BaBuios,
H.B. Tumodees-PecoBckuid,

. Yorcon, ®@. Kpuk, /I.K. bensies.
Tabnuywl u cxemol: «CBI3b OMONIOTHHI
C IpyruMu Haykammy, «Cucrema
OHMOJIOTMYECKHUX HAYK»

HToro gacoB o teme 1
2 | Tema «7KuBble CUCTEMbI U X U3yYEeHUE»
2.1 | JKuBble CUCTEMEI B UX 1 JKuBbI€ CHCTEMBI KaK IPEIMET PackpsiBaTh conmepxxanne

CBOUCTBA

u3yueHus ononoruu. CBOMCTBA KUBBIX
CHUCTEM: €IMHCTBO XUMHUYECKOTO
COCTaBa, IUCKPETHOCTh U LIEJTOCTHOCTb,
CJI0KHOCTb U YIIOPAJIOYECHHOCTh
CTPYKTYPBI, OTKPBITOCTb,
CaMOOpraHu3allys,
CaMOBOCIIPOU3BE/ICHHUE,
pa3aApaXKuMOCThb, U3MEHYUBOCTb,

POCT U pa3BUTHE.

JdeMoHcTpanuu

Tabauyvt u cxemwvi: «OCHOBHbBIE
MPU3HAKU KU3HW», « bHOJIOrnyeckue
cucTeMbl», « CBOICTBA XUBOM
MaTEepUN»

TEPMUHOB U TIOHSATUU: KUBAS

CHUCTEMA, JIEMEHT, MTOJICUCTEMA,
CTPYKTYpa; OTKPBITOCTh, BBICOKAS
YIIOPSAIOYEHHOCTD, YIIPABISIEMOCTb,
HEPAPXUYHOCTb.

XapakTepu3oBaThb CTPYKTYPY

Y CBOMCTBA )KUBBIX CUCTEM, OTJIAYUSA
XHMHYECKOTO COCTaBa 00bEKTOB KUBOM
1 HE)KUBOW MPUPOIBI, OOIITUH TPUHITUTI
KJIETOYHOW OPTaHU3allNU JKUBBIX
CHCTEM.

CpaBHHUBATh 0OMEHHBIE TTPOIECCHI

B HE)KUBOU U KHUBOU TIPUPOJIE;
PACKpPBIBATh CMBICIT pEAKIINIT
MeTaboau3Ma.

OOBACHATH MEXaHU3MBI CAMOPETYJIAIINH
JKMBBIX CUCTEM PAZIIMYHOTO
HEPAPXUYECKOTO YPOBHS; PACKPHIBATH
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CYTh IPUHIIUIIOB MOJIOKUTEIIBHOU U
OTpHUIIATEILHON 00pAaTHOMN CBSI3H.
AHanuM3upoBaTh CBOKMCTBA
CaMOBOCHPOU3BEACHUS, pOCTa

Y Pa3BUTHSI OPraHU3MOB

2.2

YpoBHEBas
OpraHHU3aIUs] KUBBIX
CHUCTEM

YpoBHU OpraHu3aIiu )KUBBIX CUCTEM:
MOJIEKYJISIPHBIN, KIIETOUHBIM,
TKAHEBBIN, OPraHU3MEHHBIN,
MOMYJIALIHOHHO-BUA0BOM,
HKOCHUCTEMHBIH (OMOTreoleHOTUYECKUt),
ouocdepnsrit. IIporeccs,
MPOUCXOJIAIINE B )KUBBIX CUCTEMAX.
OCHOBHBIE IPU3HAKHU KUBOTO. JKU3HB
Kak popma CyIIeCTBOBAHHS MAaTEPUH.
Hayku, u3yudaromye *uBble CUCTEMBI
Ha Pa3HbIX YPOBHSIX OpraHU3aIUU.
N3yuyenue )xuBbIX cucteM. MeToabl
ouonornyeckoi Hayku. Habmonenue,
M3MEpPEHUE, IKCIIEPUMEHT,
CHUCTEMAaTHU3alIMsl, METAAHAIIN3.
[ToHsiTHE O 3aBUCUMOM ¥ HE3ABUCUMOM
nepemeHHou. [InanupoBanue
skcnepuMeHTa. [locraHoBka

Y npoBepka runores. Hymesas
runote3a. [lousTre BEIOOPKH U ee
JIOCTOBEpPHOCTH. Pazbpoc

B OMOJIOrM4ecKuX AaHHbIX. O1eHKa

PackpsiBaTh coepkanne TEPMUHOB

U TIOHSTUI: OOMEH BEIIECTB

Y TIPEBPAIIECHUE SHEPTUH,
CaMOBOCITPOU3BEICHUE,
CaMOpEryJIsilns, pa3BUTHE, )KU3Hb,
Hay4HBIN (paKT, HAYYHBINA METO/I,
npoOJieMa, TUIoTe3a, TEOPHs, IPABUIIO,
3aKOH.

[lepeuncnsaTh NpU3HAKU )KUBOTO.
XapakTepu3oBaTh OCHOBHBIE YPOBHHU
OpPraHu3allH KUBBIX CUCTEM U METOBI
OMOJIOTMYECKUX UCCIETOBAHUM.
OnucbIBaTh 0COOCHHOCTH, XapaKTEPHbIE
JUISL KQXKJI0TO YPOBHSI OpTaHU3aluN
YKUBOTO.

Ha3piBaTh HayKH, U3y4YaIOIINE KUBBIE
CHUCTEMBI Ha Pa3HbIX YPOBHSX
OpraHHu3alNH.

CpaBHUBATH MEX 1Y COOOM KUBBIC
CHUCTEMBI Pa3HbIX YPOBHEW OpraHu3aluu
Y MIPOUCXOJAIINE B HUX MPOLIECCHI.
[Toka3bIBaTh pOJIb TUIIOTE3 U TEOPUU
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JIOCTOBEPHOCTH MOJYYEHHBIX
pe3ysbTaToB. [ [puunHbBI HCKAXKEHUS
pe3ysbTaToB 3KcnepuMenTa. [lonstue
CTaTUCTUYECKOTO TECTA.
JdeMoHcTpanmuu

Tabauyvt u cxemwvl: «YpPOBHU
OpraHu3alvy )KUBOU IPUPOIBDY,
«CTpoeHune )KMBOTHOU KJIETKHNY,
«Tkanu )KUBOTHBIX», K CHUCTEMBI
OpPraHoOB YEJIOBEYECKOTO OPTraHU3May,
«buoreoiieHo3», «buochepay,

((MGTOIH)I HN3Yy4YCHUA KUBOU IIpUpoOabD).

Oo6opynoBanme: 1abopaTopHOE
o0opynoBaHue JJisl IPOBEACHUS
HaOJIOACHUM, M3MEPEHUH,
HKCIIEPUMEHTOB.

IIpakTHyeckas padora
«cnonp30BaHue pa3IunIHBIX METOJIOB
TIPY U3yYCHUH KUBBIX CHCTEM).

B (pOpPMUPOBAHUU €CTECTBEHHO-HAYYHOMN
KapTUHBI MHUpa

HToro wacoB nmo treme
3 Tema «buoJjiorusl KJIeTKn»
3.1 | UcTopust OTKPBITHS Knerka — cTtpykTypHO- PackpsiBaTh conep:xkaHne TEPMUHOB

Y U3yYE€HUS KIIETKHU.
Knerounas teopus

(byHKIIMOHATbHAS €IMHUIIA )KUBOTO.
Hctopust OTKpPBITUS KIETKHU.

Pabotei P. I'yka, A. JIeBenryxa.
Knerounas teopus (T. [lIBanH,

M. Ulnetinen, P. BupxoB). OcHOBHBIE

Y TIOHSTUM: KJIE€TKA, OPTaHEIIbI,
HYKapUOThI, MPOKAPUOTHI, BUPYCHI,
UTONOTUS (KJIeTOYHAast OMOJIOTHS),
KJIETOYHAs TEOPHUS.
XapakTepu3oBaTh OCHOBHbBIE ITAIIbI
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TIOJIOKEHUSI COBPEMEHHOU KIIETOYHOU
TEOPUHU.

JdeMoHcTpaumuu

Ilopmpemuwi: P. I'yk, A. JIeBeHTYK,

T. llIBann, M. lllnennen, P. Bupxos,
K.M. bap.

OobopynoBaHme: CBETOBOM MUKPOCKOTI;
MHKPOIPENAPATHI PACTUTEIBHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KJIETOK

Pa3BUTHS LUTOJIOTUU KAaK HAYKH U €€
odopmIIEHUE B KJIIETOYHYIO OMOJIOTHIO.
[Toka3bIBaTh BKJIA]] yUEHBIX-OMOJIOTOB
B U3YUYEHHE KJIETOYHOT'O CTPOCHUS
OPTraHU3MOB.

[IepedncnsiTh OCHOBHBIE MOJOKEHHUS
KJIETOYHOU T€OpUH, OOBSICHATH €€ POJIb
B (pOPMUPOBAHUU €CTECTBEHHO-HAYYHOMN
KapTUHBI MHPA.

[IpuBOANTH NOKA3aTENBCTBA POJCTBA
OPTraHU3MOB C UCIIOJIb30BAHUEM
TIIOJIOKEHUN KJIETOYHOU TEOPUU

3.2

MeTtoan!
MOJIEKYJISIPHON U
KJIETOYHOII OMOJIOTUHA

MeTtoabl MOJIEKYISAPHOU U KJIETOYHOU
OMOJIOTMU: MUKPOCKOMHS,
xpomatorpadusi, 3neKTpodhopes, METO
MEUEHBIX aTOMOB, TH(PepeHIInaILHOe
HEeHTpUyTUPOBAHUE,
KyJbTUBUPOBAHUE KIIETOK.
JdeMoHcTpauuu

Tabauywl u cxemovl: «CBETOBOM
MHKPOCKOT, « ITEKTPOHHBIN
MUKpOcKon», «VIcTopust pa3BUTHS
METOJI0B MUKPOCKOITUWY.
ObopynoBaHme: CBETOBOM MUKPOCKOTI;
MUKPOIIPENapaTbl paCTUTEIbHBIX,
JKUBOTHBIX U OaKTepUaTIbHBIX

KJIETOK.

PackpriBath cosiepkanne TEPMUHOB
U TIOHSTUN: MUKPOCKOIIMPOBAHUE,
MPUTOTOBIICHUE CPE30B,
nuddepeHranbHOe OKpalIuBaHue,
xpomatorpadusi, s35ekTpodopes,
METOJ] MEYEHBIX aTOMOB,
HEeHTpU(]PYyTUpOBaHUE, METO/T
KYJbTYPBI KJIETOK U TKaHEH, METO/
pekomOnHanTHBIX JIHK.
XapakTepu3oBaTh OCHOBHbBIE METOIbI
U3YUYEHHUSI )KUBOU TIPUPOIBI.
['oTOBUTH BpEMEHHBIE
MUKPOIIpEnapaThl, paCCMaTPpUBATh UX
B CBETOBOU MUKPOCKOI U JIeNIaTh
OmHCaHue.
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IIpakTHyeckas padora
«M3yyenue MeTOI0B KJIIETOYHOMN
ouosioruu (xpomarorpadusi,
anekTpodopes, nuddepeHnnanbLHoe
uentpudyruponanue, [111P)»

OOBSCHATH U COOIOIATH TPaBUIIA
TEXHUKU MUKPOCKOTTUPOBAHUS

Hroro yacos 1o teme 2
4 | Tema «XumMn4eckasi OpraHu3anus KJICTKH»
4.1 | XuMudeckuii cocTaB 2 XUMHUYECKHM COCTaB KJIETKU. Makpo-, PackpsiBaTh copep:xkaHne TEPMUHOB

kieTkd. Boga n
MUHEPATbHBIE
BeIlleCTBa

MHKpPO- U YJIBTPAMHUKPOIIEMEHTHI.
Boma u ee posib kak pacTBOpUTEIIS,
peareHra, yuacTtue

B CTPYKTYPHUPOBAHUH KJIETKH,
TeIoperyiasiunu. MuHepaibHbIe
BEILIECTBA KJIETKU, UX OMOJIOTHYECKast
poJib. POnb KATHOHOB ¥ aHWOHOB

B KJIETKE.

JdeMoHcTpaumuu

Juazpammul: «Pacupenenenue
XUMHUYECKUX AJIEMEHTOB B HE)KUBOU
npupone», «Pacnpenenenue
XMMHUYECKUX JIEMEHTOB B JKUBOU
MIPUPOJIEN.

Tabnuywl u cxemwi: «llepuognueckas
Ta0IUIa XUMAYECKUX 2JIEMEHTOBY,
«CTpoeHune MOJIEKYJIIbI BOJIBDY,
«BelecTBa B cOCTaBe OPraHU3MOBY

Y TIOHSITUH: 2JIEMEHTHI-OMOTEHBI,
JIATIONb, BOJOPOIHAS CBSI3b,
ruApOoPUIBLHOCTE, THAPO(HOOHOCTS,
Typrop, MUHEpaibHbIE BEIECTBA,
OydepHbIe CCTEMBI, aHUOHBI,
KaTHOHBI.

[lepeuncisaTb 0COOCHHOCTH
XHMHYECKOTO COCTaBa KIJIETKHU.
Pa3znuyats Makpo-, MUKpO-

1 YIBTPAMUKPOIJIEMEHTHI, BXOISIINE

B COCTaB KUBOTO U X POJIb

B OpraHu3Me.

XapakTepru3oBaTh CTPOCHUE U CBOKWCTBA
BO/IbI; OOBSACHATH MPUYUHBI €€ 0COOBIX
CBOMCTB M ()YHKIIUH B KIIETKE.
[Toka3sIBaTh POJIb KATHOHOB M aHHOHOB
B 00€CTICYEHNUH MPOIIECCOB
KU3ZHENIEATEIIbHOCTU (OCMOPETYJIAIINS,
CO3/1aHrE MeMOpPaHHOTO TTOTEHIIUANIA,
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perysius padboThl OEIKOB), PAOOTHI
OydepHBIX cucTeM.

VYcranaBiauBaTh B3aUMOCBSI3b CTPOCHHUS
U (DYHKIIUY HEOPTAaHUYECKUX BEIECTB
KJICTKH

4.2

Oprannyeckue
BEIIECTBA KJIICTKHU —
Oenku

OpraHnueckre BElIeCTBA KIETKHU.
buonornueckue nonumepsl. benku.
AMUWHOKHCIIOTHBIN COCTaB OEJIKOB.
CTpyKTyphl OEJIKOBOI MOJIEKYJIBI.
[IepBuuHas cTpykrypa Oenka,
MEeNTHUIHAS CBs3b. BTopuuHasd,

TPETUYHAs, YETBEPTUYHAS CTPYKTYPBHIL.

Jenatypanus. CoiicTBa OEIKOB.
Knaccuduxanus 0enkoB.
buonornyeckre pyHKIUU OEIKOB.
Ilpuonwr.

JdeMoHcTpaumuu

Iopmpem: J1. IlonuHr.

Tabauywl u cxemor: «CTpoeHue
MOJIEKYJIbI Oenikay, « CTpYyKTypbl
OEJIKOBOW MOJIEKYJIBIY.
OobopynoBanmne: XuMuyecKas Nocyaa
1 000pyJOBaHUE.

JlaGopaTopHasi paGoTa
«OOHapy:xeHHe OEJIKOB C TOMOILBIO
KAueCTBEHHBIX PEaKIUil»

PackpriBath cosiepkanne TEPMUHOB
Y TIOHSITHI: MOHOMEPBI, TTOJIMMEPHI,
0eJIoK (MPOTErH), MEeNTH]I,
aMUHOKHCJIOTA, MENTUAHAs CBS3b,
MOJIMIENTU/I, ACHATYpALIUS,
peHaTtypaius, rIo0yIsipHbIe

U puOpUILIsApHbIE OEIKU, TPUOHBDI.
XapakTepuzoBaTh OCJIKH,

UX CTPYKTYPHYIO OPTaHU3ALNIO

U QyHKIUU (CTPYKTypHas,
HHEPreTHUYeCcKasi, CUTHAJIbHAS,
peryJisaTopHas, JBUraTeibHasl,
3amuTHast, GepMEeHTaTUBHAS).
HasbiBaTh XuMU4eCK1e€ OCHOBBI
dbopMupoBaHUs CTPYKTYP
O€JIKOBOM MOJIEKYIBI.

[IpuBoaUTH IpUMEPHI GUOPUILISIPHBIX,
IJI00YJIIPHBIX OEJIKOB.

BrInonHATs KaueCTBEHHbBIE pEaKIUU
Ha 0OHapy>KeHHe OEJIKOB

B KJIETKE; OOBSICHSIT MOJTyYEHHBIE
pe3ybTaThl
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4.3 | Oprannueckue VYraeBonapl. MoHOCaxapuabl, PackpriBaTh copepikaHue TEPMUHOB
BEIIIECTBA KIICTKH — Jcaxapyabl, OJTUTOCaxapuibl U U MOHSITUI: YIJIEBOAbI, MOHOCAXAPU/IBI,
YTJIEBOIBI nonrcaxapuapl. OOIIMHA TIaH CTPOSHUS | JUCaXapyubl, OJUTOCaAXapUIbI,

1 (PU3UKO-XMMHUYECKHE CBOMCTBA MoJIMcaxapu/ibl, TIIIOK03a, pubdo3a,
yTieBofoB. buonornueckue QyHKIMn | A€30KCUpU003a, JIaKT03a, MaJIbT03a,
YTJIEBOJIOB. caxapo3a, KpaxMmall, TJTHKOTEH,
JleMoHCTpanuu EJUTIOJI03A.
Tabnuywl u cxemovi: «CTpoeHHE KnaccudunnpoBats yrieBoisl
MOJIEKYJ YTJIEBOOB 10 CTPOCHUIO U TIEPEUUCIISITh UX
byHKIMH.
[IpuBOANTH MPUMEPHI Pa3TUIHBIX
yIJIEBOJ0B (MOHOCAXapH 0B,
JMCcaxapyua0B, OJIMTOCAXapHI0B,
MOJINCAXAPUJIOB)

4.4 | Oprannueckue Jlununel. ['uapodunbHO-ruapodoOHBIE | PackphiBaTh cofepkanue TEPMUHOB
BEIIIECTBA KJIIETKH — cBoiicTBa. Knaccudukamms Y TIOHSATHUM: TUTUBI, TPUTITUIICPUIBI,
JIUTIN]TBI JUMHAAOB. TPUTIHIIEPHUIBI, dbochomunuabl, BOCKH, CTEPOUIBI,

dbochoaunubl, BOCKH, CTEPOUIBI.
buonorundeckue pyHkuuu
munuoB. O0uue cBolcTBa
OMoJIOTHYeCKNX MEMOpaH —
TEKY4eCTh, CIIOCOOHOCTh

K CaM03aMbIKaHUIO,
MOJIYITPOHUIIAEMOCTb.
JdeMoHcTpauuu

Tabauyvt u cxemor: «CTpoeHHE
MOJIEKYJI JINTTHI0BY

JIUTIONIPOTEUHBI, TTIUKOTUIINIBI.
KnaccudummpoBaTh UG

10 CTPOCHMIO; XapaKTEPHU30BaTh UX
byHKIMN
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4.5

Hyxnennossie
KuCIoThl. CTpoeHue
u ¢pyukiuu JTHK,
PHK, AT®

Hyxnennossie kucnotsl. JJHK n PHK.
CtpoeHune HyKJIEMHOBBIX KUCIIOT.
Hyxkneoruael. [puniun
KOMILIEMEeHTapHOCTH. [ IpaBuiio
Yapradda. Ctpykrypa JJHK — nBoitnas
cimpalib. MECTOHAXO0XKICHUE U
ouonorndeckue pynkuuu JTHK. Buss
PHK. ®ynkuun PHK B knerke.
Crpoenne monekynsl ATO.
Maxkposprudeckue CBsi3u B MOJICKYJIE
AT®. buonornuyeckue pynkuun ATO.
BoccTaHOBIEHHBIE IEPEHOCYUKH, UX
(GYHKIIUU B KIIETKE.

JdeMoHcTpaumuu

Topmpemuwi: 1. Yorcon, ®@. Kpuk,

M. YVunkuuc, P. ®@panknun, @. Conrep,
C. Ilpy3unep.

Tabauywl u cxemol: «HykinenHoBbie
KUCIOTBD, « CTPOEHUE MOJIEKYJIbI
ATOy.

OobopynoBanmne: XuMuyeCcKas ocyaa
1 000pyJOBaHUE.

JlaGopaTopHasi paGoTa
«HccnenoBanre HyKJIEMHOBBIX KUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIUYHBIX
OpraHU3MOB)

PackpeiBaTh coiepkanre TEPMUHOB

U TIOHSATUM: 1€30KCUPUOOHYKIEMHOBAs
kuciora (JJHK), pubonyknennoBas
kucinora (PHK), nykineotun, Hykineo3un,
a30TUCThIE OCHOBAHUSI, aJICHUH, TyaHUH,
UTO3UH, TAMUH, ypaIui,
KOMILIEMEHTAapHbIE OCHOBAHUS,
aaeHo3untpudocdar (ATD),
MAaKpOIPTrHUYECKas CBS3b,
CEKBEHHUPOBAHUE, TCHOMUKA,
TPAaHCKPUNTOMUKA, TPOTEOMHUKA.
XapakTepru3oBarh, ONUCHIBATH

U CXEMaTHU4YEeCKU N300pakaTh CTPOEHUE
nykieoruaa JJHK u nBoitHo#M crimpanu
JHK, cexBenupoBanue JHK.
OnuchIBaTh MPOIIECC PETUIMKALINU
JIHK B Kj1€TK€ 1 Ha3bIBaTh €0
OMOJIOrMYeCcCKOe 3HAUCHUE.
XapaktepuzoBath ¢pyukiuu JJHK.
Paznuyath cTpykTypy ¥ QyHKUIHUH
PHK.

OnuchIBaTh NPOLIECC TPAHCKPUTILIUH.
CpaBHUBATh HYKJIEUHOBBIE KUCIOTHI
(IHK u PHK).

XapakTepu3oBaTh 0COOEHHOCTH
ctpoenust u Gpyukuuu ATO.
DopMyTUpOBaTh U OOBSICHATH IPUHIIUI
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KOMIUIEMEHTAPHOCTH U MIPaBUIIO
Yapradda

4.6 | MeTozbl CTPYKTYypHOI 1 CrpykTypHas OUOJIOTHS: PackpsiBaTh conepkanue TEPMUHOB
ounonoruu OnoxuMmuveckue u Onopru3nIecKue Y TIOHSITUI: MOAEITUPOBAHHUE,

HCCJIEJOBAHUSA COCTaBa KOMIIBIOTEPHBIN JU3AKH.

Y IPOCTPAHCTBEHHOM CTPYKTYPBI [lepeuncnsaTe NEPCIEKTUBHBIE

OMOMOJIEKYI. HaIpPaBJICHHS HAYYHBIX UCCIIEIOBAHUM
B CTPYKTYpPHOM OUOJIOTUH, PACKPHIBATH
VX 3HAYEHHUE JJISI MEIULIUHBI U
CEJIbCKOI0 XO351CTBA

Htoro yacos no teme 10
5 | Tema «CtpoeHne U QyHKIMH KICTKID)

5.1 | Tumsl KIETOK. 1 THDBI KIIETOK: 3yKapuOTHYECKAS PackpriBaTh conepkanue TEpMUHOB
[Ipokapuotnueckas U nnpokapuotndeckas. CTpyKTypHO- Y MIOHATHUI: TPOKAPUOTUYECKAS KIIETKA,
KJIETKA (yHKUIMOHAIbHBbIE 00pa30BaHUs KJIETOYHAsl CTEHKA, MypPEHH,

KIIETKHU. dboTOCUHTETUYECKUE MEMOPAHBI,

Oco00EeHHOCTH CTPOCHUS
reTepoTpodHON U aBTOTPODHOM
MPOKAPUOTUUYECKUX KIETOK. MecTo
U POJIb MPOKAPUOT B OUOIIEHO3aX.
JdeMoHcTpauuu

Tabauywl u cxemol: «CTpoeHHE
AYKAPUOTUUYECKOU KIETKI,
«CTpoeHne npoKapuoOTHIECKON
KIICTKID»

CTpoeHune MpOKapHuOTUIECKOU KIETKHU.
Knerounas crenka OakTepuii U apxeu.

drnaremiuH.

XapakTtepuzoBaTh popmy

¥ pa3Mepbl TPOKAPUOTUIECKUX KIIETOK;
(GYHKIINY TEHETUIECKOTO amnmapara
IPOKAPHOT.

OnwuceIBaTh MpoIECC
criopooOpa3oBaHus, OTMEYaTh €ro
3HAYEHUE JIJIS1 BBDKUBAHUS OaKTepUit
IpY YXYIIIEHUN yCITOBUN
CYIIIECTBOBAHMSI.

OnuceIBaTh pa3MHOKEHUE MPOKAPHOT.
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OueHuBaTh MECTO U POJIb IPOKAPHOT
B OMOIIEeHO3aX

5.2

Ctpoenue
3YKapUOTUYECKON
KJICTKH.
[ToBepxHOCTHBIMN
amnmnapar KJIeTK!

Ctpoenue 1 (GyHKIIMOHUPOBAHUE
AYKAPUOTUYECKOMN KIIETKH.
[Ima3marudeckas MmemOpaHa
(mnazmanemma). CTpykTypa
JIa3MaTUYECKO MEMOpaHBI.
TpaHCHIOpT BELIECTB YeEPE3
JIa3MaTHYECKyt0 MeMOpaHy:
naccuBHbIN (U dy3us,
obneruennas nuddysus),
AKTUBHBIN (IEPBUYHBINA U BTOPUYHBIN
AKTUBHBIN TPAHCIIOPT).
[TonynpoHuiiaeMocTh MEMOpaHHI.
Pabota HaTpuii-kanueBoro Hacoca.
OHJIOLUTO3: MUHOLUTO3, (haroIuTo3.
Ox3onuTto3. Knerounas crenka.
CrpykTypa 1 QyHKINHU KIETOYHOM
CTEHKH pacTeHuM, rpu0oB.
JdeMoHcTpaumuu

Tab6nuiiel u cxeMbl: «CTpoeHUe
DYKAPUOTUYECKOU KIIETKUY,
«CTpoeHue )KUBOTHOM KIETKN,
«CTpoeHue paCTUTEIbHON KIIETKIY.
ObopynoBaHme: CBETOBOM MUKPOCKOTI;
MUKPOIIPENnapaTbl paCTUTEIbHBIX,
YKUBOTHBIX KJIETOK.

PackpeiBath copepkanre TEPMUHOB

U TIOHSTUI: MJIa3MaThuecKas MeMOpaHa
(m1azManeMma), 5KMAKOCTHO-MO3andHas
MOJIeJib, MEMOpaHHBIE OEJIKU
(nepudepuyeckue, THTErPAIbHBIE),
TIMKOKANUKC, 1uddy3us, ocMoc,
AKTUBHBINA TPAHCIIOPT, SHJIOIATO3,
(dharonnTo3, MUHOIIUTO3, IK30ITUTO3,
KJIETOYHAsl CTEHKA, MJ1a3MOJIECMBbI,
CUMILIACT.

XapakTepu3oBaTh 0COOCHHOCTH
CTPOCHHUS U PYyHKIIMH SyKapUOTUUECKOU
KJIETKHU; TPAHCIIOPT BEIECTB

yepes Mmia3MaTUuYecKyro MeMOpaHy:
ITACCUBHBIM ¥ aKTUBHBIM TPAHCIIOPT;
paboTy OeIKOB-KaHAIOB; paboTy
HaTPUM-KAJIMEBOI0 HACOCA; CTPYKTYPY
U (DYHKIIUU KJIIETOYHON CTEHKHU
pacTeHuit u rpuboB
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IIpakTuyeckas padora
«M3y4yeHne CBOMCTB KJIIETOYHOU
MeMOpaHbD)

5.3

[Muronnasma u ee
OpPraHOUIbI

[Muronnasma. [{uro3ois. [lutockemner.
JIBm>xkeHue nuromiasmMbel. OpraHou bl
kieTku. OqHOMEeMOpaHHbBIE OPTaHOWIbI
KJIETKH: SHJ0IJIa3MaTUIEeCKas CETh
(BIIC), anmmapat ["'onbmku, TU30COMBI,
ux cTpoeHue u pyHkuuu. Bzaumocssspb

0I[HOM€M6p AHHBIX OPTraHOMU 0B KJICTKH.

CtpoeHue rpaHyasipHOrO pETUKYIIyMa.
Cunte3 pacTBOpUMBIX OekoB. CHHTE3
KJIETOYHBIX MeMOpaH. [ magkuii
(arpaHyJsipHBII) YHAOIIA3MATUYECKU I
petukynyM. CexkperopHasi (yHKIUS
armapara I onbmxu. Tpancnopt
BEIIECTB B KJIETKE. Bakyonn
PaCTUTENIBHBIX KJIETOK. KiteTouHbIi
cok. Typrop.

[TomyaBTOHOMHBIE OPTraHOUIBI KJIETKU:
MHUTOXOHJIpUH, TacTuibl. CTpoeHue
U QYHKIIMU MUTOXOHIPUI U TIIaCTHU].
[IepBuuHbIE, BTOPHUYHBIE U CI0KHBIE
MIaCTUIBI (POTOCUHTE3UPYIOIINX
3yKapuoT. XJI0pOIIaCThl,
XPOMOILIACTHI, JIEUKOIIJIACTHI BBICIIAX
pacTeHUM.

PackppiBaTh coqepkaHre TEPMUHOB

Y MOHSATHUM: IUTOIIa3Ma, IIUTO301b,
IIUTOCKEJIET, KOMITAPTMEHTHI,
OpPTaHOUIBI, IHIAOIIIIA3MATUIECKAS CETh
(BIIC), anmmapat ['onbmku, TU30COMBI,
BaKyO0JIb, PUOOCOMBI, aBTOJIN3,
BE3UKYJISIPHBINA TPAHCTIOPT,
MIePOKCUCOMBI, KJIETOYHBIN COK, TYprop,
MUTOXOHJIPUH, KPUCTHI, TJIACTHIBI,
XPOMOILIACTHI, ICHKOTIIACTHI,
XJIOPOIUIACThI, CTPOMA, TPaHbI,
TUJIAKOU/I, JJaMeJIa.
XapakTepu3oBaTh UTOIIA3MY
AYKapUOTUYECKOU KIIETKH;
KJIaCCU(PUIIMPOBATH OPTaHOUIbI

B 3aBUCUMOCTH OT OCOOCHHOCTEH UX
cTpoeHus (0OJHOMEMOpaHHbIE,
JIByMeMOpaHHbIe, HEMEMOpPaHHBIE);
ONHMCHIBATh PYHKITUN KaXKOTO
OpraHouja B KJIETKeE.

OOBACHITE COOBITHS, CBI3aHHBIC

C BHYTPHUKJICTOUHBIM ITUIIIEBAPECHUEM,
€ro 3HauCHHE I OpraHu3Ma.
OTMedaTh 3HAYEHHUE [IUTOCKETIETA;
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JdeMoHcTpaumuu

Topmpemuwi: K. C. MepeKKOBCKUH,
JI. Maprynuc.

Tabauywl u cxemol: «CTpoeHHE
IYKAPUOTUYECKOU KIIETKUY,
«CTpoeHHe JKUBOTHOU KIIETKIY,
«CTpoeHue pacTUTETbHOUN KIETKI,
«CTpoeHne MUTOXOHIPUN.
ObopynoBaHme: CBETOBOM MUKPOCKOTI;
MHKPOIPENAPATHI PACTUTEIBHBIX,
JKUBOTHBIX KIIETOK.
IIpakTuyeckas padora
«3yuenue NBUKEHUS
LUATOIUIA3MbI B PACTUTEIbHBIX
KJIETKaX».

JlaGopaTopHasi paGoTa
«MccnenoBanue miasMonusa

Y JIETUIa3MOJIN3a B PACTUTEIbHBIX
KJIETKaX»

XapaKTeprU30BaTh €TI0 JIEMEHThI
(MUKpOTpyOOUYKH, MUKPODUITAMEHTHI,
MPOMEKYTOUHBIE (PUITAMEHTHI), UX POJIb
B )KU3HEICSITEIbHOCTHU KJIETOK U TKaHEH
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HememOpanHubie
OpraHOU bl KIIETKU

HememOpanHbie OpraHOUAbI KIETKU
Crtpoenue u PyHKIIUU HEMEMOPaHHBIX
OpPraHOUI0B KIIETKH.

PubGocombl. MblllieuHbIE KIIETKU.
Muxkpotpy6ouku. KiieTouHbIH LIEHT.
CtpoeHue u JBHKEHUE KTYTUKOB

U pecHuYeK. MukpoTpyOouKu
HUTOIIIa3MblL. LIeHTpros.

PackprIBatTh cosiepkaHue TEPMUHOB

Y TIOHATHUH: prbocoma, TToIucoMa,
MUKPOTPYOOUKH, TyOYJIMH, KJI€TOUHBIN
HEeHTDP (ILIEHTPOCOMA), IIEHTPHOJIH,
neHtpocdepa, KryTuku, pECHUUYKH,
0a3anbHOE TETbIIE.
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JdeMoHcTpaumuu

Tabauyvt u cxemwvl: «CTpoeHue
JKHUBOTHOM KJIETKW», «CTpoeHue
PACTUTEIIBHOU KJIETKH

XapakTepu3oBaTh HEMEMOpaHHbIC
OPTaHOUIbI KJIETKH, UX CTPOCHUE
U QyHKIUU

5.5 | Crpoenue u GpyHKIHH Anpo. Obosouka siipa, XpoMaTHH, PackpriBaTh conepkaHue TEpPMUHOB
snpa KapHOIUIa3Ma, APBIIIKA, UX CTPOCHHUE | U MIOHITHI: SO, SIepHAs 000JI09Ka,
U GyHKIUU. SnepHbId OEIKOBBIN sIIEPHBIE TTOPBI, HYKJIEOIJIa3Ma
Marpukc. [IpoctpancTBeHHOE (kapuoruazma), TfeHOM, XpOMATHH,
PacCIIONI0KEHUE XPOMOCOM YXpPOMATHH, T€TEPOXPOMATHH,
B MHTEp(ha3HOM sijipe. SIIPBIIIKO, XPOMOCOMBI, LIEHTPOMEPA,
benku xpomaTruHa — TUCTOHBI. KHUHETOXOP, KJIETOYHBIEC BKIIOUCHHUS.
KnerouHbie BKIOYEHHS. XapakTepru3oBaTh KJIETOYHOE PO KaK
JleMoOHCTpaun LHEHTP yIpaBiIeHUS
Tabauysl u cxemol: «Sapo» KUZHEACATETbHOCTHIO KIIETKH;
TEHETUYECKUH anmapar KIeTOK
YKapHOT, CTpOEHUE U QYHKITUH
XPOMOCOM.
OnuchIBaTh CTPYKTYPHI SIAPA U UX
B3aUMOCBSI3b C OpTraHOUIaMU
[IUTOTIa3MbI
5.6 | CpaBHuTENBbHAS CpaBHHUTENBHAS XapAKTEPUCTHUKA XapakTepu30BaTh TUIIbI KIIETOK
XapaKTEePUCTUKA KJIETOK 3YKapHuoT (PacTUTEIbHOM, AYKApHUOT: paCTUTENbHAS, )KUBOTHASI,
KJIETOK 3YKapuOT YKUBOTHOU, TPUOHOI). rpuOHast.

JdeMoHcTpauuu

Tabauywl u cxemol: «CTpoeHHE
IYKAPUOTUYECKOU KIIETKUY,
«CTpoeHHEe JKUBOTHOU KIIETKIY,

CpaBHUBaTh MEXIY COOOI CTpOEHUE
U )KU3HEEATEITLHOCTD
DYKAPUOTUYECKHUX KIETOK U PO
MIPOKApPHOT B OMOIIEHO3aX
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«CTpoeHue paCTUTEIbHON KIIETKIY.
O0opynoBaHme: CBETOBOM MUKPOCKOIT;
MUKPOIIPENapaTbl paCTUTEIbHBIX,
YKUBOTHBIX KJIETOK.

JlaGopaTopHasi paGoTa

«M3yuenue cTpoeHust KIETOK
Pa3IUYHBIX OPraHU3MOBY

HUtoro

YacoB [0 TEME 8

Tema «O0MeH BellecTB U NMpeBpPAIeH

HE€ JHCPI'HH B KJIICTKE»

6.1

OOMEH BEIECTB — 3
META00JIU3M

AccUMUISALINS U TUCCUMUIISALIHS —

JIB€ CTOPOHBI METAa00IU3Ma.

Tunbl oOMeHa BellecTB: aBTOTPOGHBIN
U rerepoTpodHbIi. YuacTue Kuciopoaa
B OOMEHHBIX ITpoIeccax.
DHepreTudeckoe 00ecrneueHne KIeTKU:
npespaiieHue AT® B 0OMEHHBIX
npoueccax. DepMeHTaTUBHBIN
XapaKTep peaknil KIETOYHOTO
Metabonuzma. DepMeHTHI, UX
CTPOCHHUE, CBOMCTBA U MEXAHU3M
nevicteusi. Kopepmentsl. Otnuuus
(hepMEHTOB OT HEOPTaHUIECKUX
KaTaJIn3aToOPOB. belKu-akTUBATOPHI

U OCIKU-UHTUOUTOPHI.

3aBHUCUMOCTb CKOPOCTH
(bepMEeHTaTUBHBIX PEaKIINil

OT pa3JIMYHbBIX (HaKTOPOB.

PackpeiBath cosiepkanne TEPMUHOB

U TIOHSTUI: OOMEH BEIIECTB
(MeTabor3M), aCCUMUIISIITUS
(aHabosIM3M), WM TIACTUYECKUM
00MEH, TUCCUMUITALINS (KaTaOOoIU3M),
WJIU YHEPTETHUYECKU OOMEH,
aBTOTPO(PBI, TETEPOTPOPBI, aHAIPOOHI,
a’po0bl, (hepMEHTHI, AKTUBHBIN LEHTD,
cyocTpaTHas cCrieliu()UIHOCTD,

KO epMEHTHI, OCIIKN-aKTUBATOPBI

U OENKU-UHTUOUTOPHI.

[TepeuncnsaTb 0COOEHHOCTH
MJIACTUYECKOTO U IHEPTETUUECKOTO
oOMeHa B KJIETKE; YCTaHABIUBATh
B3aUMOCBSI3b MEXTY TIIaCTUYECKUM

U DHEPTETUYECKUM OOMEHOM.
PaznuyaTh THUIIEI OOMEHA BEILIECTB:
aBTOTPO(HBIN U TreTEPOTPOPHBIIA.
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JdeMoHcTpaumuu

Tabauuvt u cxemwl: «DoTocHHTE3Y,
«DHEpPreTUYECKuii 0OMEeH»,
«buocuntes 6enkay, «CTpoeHue
dhepmeHTay, « XeMOCHHTE3Y.
ObopynoBaHme: CBETOBOM MUKPOCKOTI;
o0opynoBaHUE JJIsl IPUTOTOBICHUS
MOCTOSTHHBIX Y BPEMEHHBIX
MUKpOIpPEnapaToB.

JlaGopaTopHasi paGoTa

«3yyenue KaTanTuTUIECKON
aKTUBHOCTHU (PEPMEHTOB (Ha IpUMeEpe
aMUJIa3bl UK KaTanasbl)».
JlaGopaTopHasi paGoTta

«3yuyenue pepmMeHTaTUBHOTO
pacuierieHus IEPOKCHIa BOJIOPOaa

B PACTUTEIbHBIX U )KUBOTHBIX KJIETKAX)

[Toka3bIBaTh POJIb KUCIOPOIA

B OOMEHHBIX ITpoIleccax.
CxemaTuuecKku H300pakaTh CTPOCHHUE
dbepmeHTa.

OTnauyaTh hepMEHTHI

OT HEOPTAHMYECKUX KaTaIN3aTOPOB

Y OTIPEJICNISITh UX POJTh

B (YHKIIMOHUPOBAHUH KUBBIX CUCTEM, B
TIPOMBITIUICHHOCTH, B MEAUITIHE,

B TIOBCETHCBHOM KU3HH YEIIOBEKA.
CTaBHUTH HKCIIEPUMEHT I10 BBISBIICHUIO
KaTaTMTHIECKON aKTUBHOCTH
MIEPOKCHUIA3bI, AMIIIA3bI, OOBICHSITh
MOJTYYCHHBIC PE3YJIBTATHI

6.2

ABTOTpO(DHBIHI THUTT
oOMeHa BEIIECTB.
doTocunTe’

[TepBUYHBINM CHHTE3 OPTaHUYECKHUX
BEIIECTB B KIIETKE.

DOTOCUHTES.

Poubs xoporiactoB B mponecce
dboTocunTeza. CBeToBas

Y TeMHOBasi (ha3bl.
[IponykTuBHOCTH (POTOCUHTESA.
Bnusaue pa3znuaHbIx (HakTopoB

Ha CKOpPOCTh (poTOCHUHTE3A.
3HaueHne (OTOCHUHTE3A.

PackppiBaTh copep:kaHne TEPMUHOB

U TIOHATUM: POTOCUHTES, (Pa3bl
dboTocuHTE3a (CBETOBAs, TEMHOBAs),
dhoTtonus, hochopuaupoBaHue, UK
KanbBuna, HAJI®+ (nepeHocumnk
BOJIOPO/IA).

XapakTepu3oBaTh IJIACTUYECKUN 0OMEH
Kak 3Tar o01mero oOMeHa BEIECTB;
coObITHS (OTOCUHTE3A (peaKuu
CBETOBOM U TEMHOBOH (ha3); poib
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JdeMoHcTpaumuu

Tlopmpemuwi: J1. [lpuctin,

K. A. Tumupszes.

Tabnuysl u cxemvlr: «DOTOCUHTE3)»

XJIOPOILJIACTOB B IPOIIECCE
dboTocuHTE3A.

BhIsIBISTE MPUUUHHO-CIIE/ICTBEHHBIE
CBSI3U MEX Iy OTJIOIIEHUEM COJIHEUHOU
SHEPTUH XJIOPOPUIIIOM U CUHTE30M
Monekyn ATO.

CpaBHUBATH UCXO/IHBIC BEIIECTBRA,
KOHEUHbIE TPOAYKTHI U YCIIOBUS
MIPOTEKAHUS PEAKLIUM CBETOBOM

U TeMHOBOH (a3 ¢poTocuHTE3A.
VYcranaBiauBaTh B3aMMOCBS3b MEKTY
(OTOCUHTE30M U JIbIXaHUEM; CBETOBOM
¥ TEMHOBOU peakiusiMu GOTOCHUHTE3A.
OueHuBaTh 3HaUeHUE (HOTOCUHTE3A
IS J)KU3HU Ha 3emiie

6.3

ABTOTpO(DHBIHI THUTT
oOMeHa BEIIECTB.
XEeMOCHUHTE3

XEMOCHUHTES.

Paznoo0Opasue opranu3MoB-
XE€MOCHHTETHKOB:
HUTpUUITUpYIOITUE OaKTepUH,
XKene300aKTepuu, cepodaKTepuu,
BOJIOPOJIHBIE OaKTepuu. 3HaUCHUE
XEMOCHHTE3A.

JdeMoHcTpauuu

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

Tabnuysl u cxemvr: «ODOTOCUHTESY,
«XEMOCHUHTE3)

PackpriBath cosiepkanne TEPMUHOB
Y TIOHSITUN: XEMOCUHTE3.
OOBSICHUTH CYITHOCTh XEMOCUHTE3A,
pacKpbIBaTh €ro 3HaUeHue B buocdepe.
[IpuBOIUTE IPUMEPBI
XEMOCHHTE3UPYIOMMNX OaKTepuit
(HuTpUdULIMpYIOIINE OaKTEepUU,
XKeJe300aKTepuu, cepodaKkTepuH,
BOJIOPOJIHBIE OAKTEPUH)

U XapaKTepu30BaTh UX
KU3ZHENIEATEIbHOCTb.

CocTaBisiTh ypaBHEHUS peaKUi
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JlaGopaTopHasi paGora
«CpaBHeHue npoueccoB GOTOCUHTE3A
U XEMOCHHTE3a»

XEMOCHHTE3a.
CpaBHUBaATh XEMOCUHTE3
¢ (hOTOCHHTE30M

6.4

DHEPreTUIEeCKU
0oOMeH —
JTACCUMUIISIIAS

AHa’poOHbIE OpraHu3Mbl. Buibl
opoxenus. [IpoayKThl OpOKEHUS U UX
MCIIOJIb30BaHUE YETOBEKOM.
AHa’pOOHBIE MUKPOOPTaHU3MBI KaK
00BEKThl OMOTEXHOJIOTUHU U
BO30yuTENnU OOJIe3HEH.

A3poOHBIE OpraHU3MBbl. JTarbl
AHEPreTUYECKOro OOMeHa.
[ToaroroBuTenbHLBIN ATAl. | THKOIN3 —
OECKUCIIOPOIHOE paCIICIIICHUE
TJIFOKO3BI.

buonorudeckoe okucieHue, Uiu
KJIETOUYHOE JbIXaHue. Posb
MHTOXOH/JIPHM B IIpoLieccax
OMOJIOTUYECKOTO OKUCIICHHS.
[Muknuueckue peakiuu.
OxkwucnutensHoe dhochopunrpoBaHue.
[IpenmyiecTBa a3poOHOTO MyTH
oOMeHa BEIeCTB Nepe] aHa POOHBIM.
D¢ (DEeKTUBHOCTH YHEPTETUUECKOTO
oOMeHa.

JdeMoHcTpauuu

Ilopmpemuwi: B. A. DHrenprapar,

IT. MuTuen.

PackpriBaTh copepkaHue TEPMUHOB

Y TIOHSTHN: 3TAITBl YHEPTETHUECKOTO
oOMeHa — IMOATOTOBUTENLHBIN,
OECKUCIOPOIHBIN (aHAIPOOHBIH),
KHUCJIIOPOJHBINA (a3pOOHBII); TIIUKOJIN3,
OpoxkeHue, OMOIOTUIECKOe OKUCIICHUE
(mprxanue), nuki Kpeobcea,
OKHCIUTETbHOE (hocHOPUITUPOBAHHE,
MIPOTOHHBIA TPATUEHT, TPOTOHHAS
AT®-cunTaza.

[TepeuncnsaTb 0COOEHHOCTH
AHEPreTUYECKOro oOMeHa B KIIETKE.
OnuchIBaTh ATAIBI YHEPTETUIECKOTO
oOMeHa (MOArOTOBUTEIbHBIM,
OECKUCIOPOIHBIN, KUCIOPOIHBIN)

U CPaBHUBATh UX MEXY COOOI.
XapakTepusoBaTh peaKIuu IIIMKOIu3a,
OpO’KeHMS, KJICTOYHOTO JIBIXaHUSI.
YcTaHaBnIMBaTh B3aUMOCBSI3b MEXKIY
TJIMKOJIN30M, KJIETOYHBIM JIbIXaHHEM
¥ CUHTE30M MoseKys ATO.
CocTaBnsiTh ypaBHEHHS] OCHOBHBIX
ATANOB SHEPreTUYECKOr0 OOMEHa

B KJICTKE.
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Tabnauyvt u cxemvl: « IHEPTETUUECKUM
oOMeHn».

JlaGopaTopHasi paGoTta

«CpaBHEeHHE MPOIIECCOB OPOKECHUS U
JIBIXaHUS

PaccunThIBaTh SHEPreTHYECKYIO

3 (PEeKTUBHOCTD TIIUKOJIN3A U
OMOJIOTUYECKOTO OKUCIICHUS.
HaspiBaTh nCcX0aHBIC BEIIECTBA,
KOHEYHBIC TTPOTYKTHI U YCIOBUS
IPOTEKAHMS PEAKIIU SHEPTETHISCKOTO
oOMeHa.

CpaBHUBaTh YHEPTETUICCKYIO

3¢ GeKTHUBHOCTH OECKUCIOPOTHOTO
Y KUCJIOPOIHOTO 3TAIOB KOHCYHBIC
MPOTYKTHI M YCIIOBHSI TIPOTEKAHUS
peaKIui SHEPTreTHIECKOro 0OMeHa
HYHEPreTUIECKOr0 0OMeHa

Hroro uacos 1mo Teme 9
7 Tema «HaciieacreeHHass HHPpOpMaLUs U peaiu3alud ee B KIETKe)
7.1 | Peakiuu MaTpU9IHOTO 2 Peakunu MaTpuyHOro CUHTE3A. PackpriBaTh comepkanue TEpMUHOB

CHHTC3a

[TpUHITKATT KOMITJIEMEHTAPHOCTH

B PEAKIMAX MAaTPUIHOTO CHHTE3A.
Peanuzanus HacjaeqCTBEHHOM
nHpopmanuu. ['eHeTHUeCKHUM KOI, €T0
cBoiicTBa. Tpanckpunuus —
MaTpuunblil cuHTe3 PHK. [TpuHme!
TPAHCKPHUMITMN: KOMIUIEMEHTapPHOCTb,
aAHTHUIIAPAJIICTBHOCTD,
ACHMMETPUIHOCTD.

JdeMoHcTpaumuu

Ilopmpem: H. K. Konb1os.

Y NOHSATHUU: T€H, TCHETUYCCKUM KO/,
KOJIOH (TPUILIET), CTON-KOJOHBI,
MaTpHIa, MATPUYHBIN CUHTES,
tpanckpunuusa, PHK-monumepasa,
MIPOMOTOP, CIUIAMCUHT, UHTPOH, IK30H.
XapakTepu3oBaTh peakIii MAaTPUIHOTO
CHHTE3a, CBOMCTBA TEHETUYECKOT 0 KOJA.
OnuceIBaTh 3TAIBl TPAHCKPHUIIIUN

Y TPAHCIISIMN; YCTAHABIUBATh
B3aHMOCBSI3b MATPUYHBIX pEAKIUI

B KJIETKE; CXeMaTUYECKH U300paxaTh
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Tabnuywl u cxemol: «buOCUHTE3
Oenkay, «I eHeTHUeCKHI KOI»

MAaTPUYHBIC PEAKIINU TPAHCKPUTIIINHU
Y TPAHCIISIIUM.

Pemrate Omonornueckue 3a1aqau

Ha OMNpeJeSICHUEe NOCIEI0BATEIIbHOCTH
HykieoruaoB JJHK u MPHK, npumensis
3HAHMS O PEAKIUAX MATPUIHOTO
CHHTE3a, TCHETUYECKOM KOJIE,
MPUHIIAIE KOMIJIEMEHTAPHOCTH

7.2 | Cunre3 Oenka TpaHcaanusa u ee dranbl. Y4acTue PackpriBaTh conepxaHue TEpPMUHOB
tpancnoptHeiXx PHK B OnocunTese Y TIOHSITUUW: TPAHCHSALUS, AHTUKOIOH,
Oenka. YcinoBus OMocuHTE3a OeJIKa. TPHK, amunoanuin-TPHK-cuaTeTasa
KomupoBanue aMmuHOKUCIOT. Posib (komaza), monupudocoma (Imoamucoma).
prubocoM B OMocHHTE3€e OelKa. XapakTepu3oBaTh CBONMCTBA
JleMoHCTpanuu TeHETHYECKOTO KOoJa.
Tabnuywl u cxemwvi: «bruocuHTE3 OnuceIBaTh ATAIbBI TPAHCIALNT
Oenkay, «I eHeTHUeCKHI KOI» M CXeMaTHUYeCKH U300pakaTh
MaTPUYHBIE PEAKIIMHU TPAHCIISAIUH.
Pemate OGnonorndeckue 3agauu
Ha onpenesieHne aHTukogoHoB TPHK,
MOCJIEI0BAaTEIbHOCTH aMUHOKHUCIIOT
B MOJIEKYJIe OesKa, IPUMEHSS 3HAaHUS
0 pEaKIUsIX MaTPUIHOTO CHHTE3A,
TEHETHYECKOM KOJIe, TPUHIIUTIC
KOMIUIEMEHTAPHOCTH
7.3 | MexaHnu3mel Opranuzanus resoma y npoKapuoT PackpsiBaTh conepkaHue TEPMUHOB

AKCIIPECCHH TCHOB

U 3yKapuoT. Perymnsiius akTHBHOCTH
I€HOB y IPOKapHoT. [ 'nmnore3a onepoxHa

Y MIOHSTHUM: ONEPATOP, OTIEPOH,
CTPYKTYPHBIE T€HBI, TPOMOTOP,
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(®. XKaxkoo6, XK. Mano).
Perynsius oOMEHHBIX MPOIIECCOB
B KJIeTke. KieTouHnblii romeocTas.
JdeMoHcTpaumuu

Tabnuywl u cxemwl: «brnocuHTE3
Oenkay, «I eHeTHUeCKHIl KO

penpeccop.

OnuceIBaTh CTPYKTYpy TeHOMA
MIPOKAPHOT; XapaKTepHU30BaTh paboTy
MHIYIHOEITHHOTO U PeIpeccuOeTbHOT0
OTepoHa.

BriaensTs cTpyKTYpHYIO

U PETyJIATOPHBIC YaCTHU TeHA DYKapHOT.
CpaBHHUBATH TPOLECCHI SKCIPECCUU
TEHOB Y MTPOKAPHOT U DYKAPHOT.
XapakTepru30BaTh THIIOTE3Y ONEPOHA
(d. XKaxko06, K. Mano).

OnuceIBaTh MEXaHU3M TOICPKAHUS
KJIETOYHOT'O TOMEOCTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
Nudopmanmonnas
ouonorus

Bupycol — HekIieTouHbIe (hOPMBI KU3HU
u obnuratHeie napasutsl. CTpoeHue
MPOCTBIX U CIOKHBIX BUPYCOB,
pETPOBUPYCOB, OakTepruo(haros.
BupycHsbie 3a0071€BaHNs YeTOBEKa,
JKMBOTHBIX, pacTeHuid. CITN/I,
COVID-19, comuansHbIe

1 MEIUITMHCKHUE MPOOIEMBI.
JdeMoHcTpauuu

Iopmpem: ]1. 1. IBaHOBCKHU.
Tabnuywl u cxemol: «I'eHeTHUCCKUI
KoJ», «Bupyce», «bakrepuodarm.
I[IpakTnueckas padora
«Co3naHue MoJIenT BUPYCa»

PackpeiBath cosiepkanne TEPMUHOB

U TIOHSITUI: BUPYC, BUPHUOH,
CepLIeBUHA, Kancui, oOpaTHas
TPAHCKPUIIIHUS, PETPOBUPYCHI,
Oaktepuodar, BUpyc UMMyHOAehULIUTA
yenoseka (BUY), npupoaHo-oyaroBsie
uH(pEKIuUu.

XapakTepu3oBaTb BUPYCHI,
pETPOBUPYCHI U OakTepuodaru Kaxk
BHYTPHUKJIETOYHBIX Mapa3uToOB
MPOKAPUOT U DYKApHOT.

N3narath rTimoTe3bl 3BOIIOIMOHHOTO
MPOUCXOKECHUS BUPYCOB.

OnuchIBaTh MEXAaHU3M B3aUMOICUCTBUS
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BHUpYyCa U KJIETKU, UHPEKITUOHHBIH
BUPYCHBIN IIpoOLECC.
XapakTepuzoBaTh MEXaHU3MBbI
BEPTUKAIIBHON U TOPU30HTAIILHOU
nepeayu BUPYCoOB; 3a00JeBaHUs
YKUBOTHBIX U PACTEHUI, BHI3bIBAEMBIC
BHUpYyCaMH.

Ha3piBaTh BUpyCHbIE 3a00JI€BaHUs,
BCTPEUAIOIIHNECS Y UeTIOBEKA: TPUIIIL,
KJICIIIEBOM dHIE(aTUT, TEATHT,
COVID-19, CITNA.

CoOmronaTh IpaBuIia MOBEACHUS

B OKPY’KaroIIen IPUPOJTHOM Cpee, Mep
npopUIAKTUKU PACIIPOCTPAHEHUS
BUPYCHBIX 3a00JI€BaHUM (B TOM YHCIIE
BUY-undexuun)

Htoro yacos no teme 9
8 Tema «’ Ku3HeHHBIH HUKJ KJIETKI»
8.1 | XKuzHeHHBIHN TUKIT 1 KieTounslil UK, €ro Nepuoabl PackpriBaTh comepkanue TEpMUHOB
KJIETKU u peryssiius. Matepdasza u Mutos. Y TIOHSITUI: KJIETOYHBIN UK,

Oco0eHHOCTH TTPOIIECCOB,
MpOTEKaIIIUX B HHTEpdase.
[ToaroroBka KJI€TKHU K I€JICHHUIO.
[IpecunTeTUECKHIA
(MOCTMUTOTHUYECKHI ), CHHTETUYECKU I
Y MIOCTCUHTETUYECKUI
(IpeMUTOTUYECKHIT) IEPUOIbI

uHTepdasa.

[lepeuuncnsiTe NepHOIbI KUZHEHHOTO
[UKJIA KJIETKU U XapaKTepU30BaTh
MPOTEKAIOIINE B HUX MPOIIECCHI
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uHTEP(a3bI.

JdeMoHcTpaumuu

Tabnuywl u cxemwvl: «KU3HCHHBIA IUKIT
KJIETKW», «MHUT03»

8.2

Matpu4uHbIN CUHTE3
JIHK. Xpomocomsl

Marpuunsiit cunte3 JHK —
perukanys. [ [puHIKNBI penuKanun
JIHK: KkoMILIIEMEHTapHOCT®,
MOJTYKOHCEPBATUBHBIN CUHTE3,
aHTHUIAPAUIENbHOCTh. MexaHn3m
pemukanuu [JHK. XpoMocomel.
Crpoenue xpomocom. Tenomepsl

U TesioMepasa. XpoOMOCOMHBII Ha0op
KJIETKH — KapuoTuM. J(UnionaHeii

Y TaIJIOMIHBIA HAOOPBI XPOMOCOM.
I'omonornunsie xpoMocomsl. [1onoBeie
XPOMOCOMBL.

JdeMoHcTpaumuu

Tabnuywl u cxemwvt: «KU3HCHHBIA IUKIT
KJIETKH», « CTPOEHHUE XPOMOCOM»,
«Penmukanust JITHK».

OobopynoBaHme: CBETOBOM MUKPOCKOTI;
MHKpoOIpenaparsl: «MUTO3 B KIIETKaxX
KOPEILIKa JTyKay.

JlaGopaTopHasi paGoTa

«/3yueHue XxpoMOCOM Ha TOTOBBIX
MHKpompenapaTax»

PackpriBath cosiepkanne TEPMUHOB

Y TIOHSITUHN: PEeTUTUKAIUS
(pemymuukaus), KOMIUIEMEHTapHOCTD,
aHTUNAPAIIICIBHOCTD,
JAHK-nmonmumepasa, Tenomepa,
peIUIMKaIlMOHHAs BUJIKA, XpOMOCOMa,
XPOMOCOMHBIN HA0OP, HYKIE€OCOMBI,
CECTPUHCKHUE XPOMATHU/IBI, IICHTPOMEPA,
KapUOTHI, TATUTIOUAHBIN U IUTLIOU JHBIN
Ha0Op XpOMOCOM, TOMOJIOTHYHBIE
XPOMOCOMBI, TIOJIOBBIE XPOMOCOMBI.
XapakTepu3oBaTh CTPOCHUE XPOMOCOM,
KapUOTUIIOB OPraHU3MOB.
[lepeuncnsaTh IPUHIIUIIBI PETTUKAIUH
JAHK u naBath uM conepx’aTebHyIO
XapaKTEPUCTHKY.

OnuceIBaTh MEXaHU3M PEIUIMKAITUN
JIHK.

CxemaTuuecku H300pakaTh CTPOCHHUE
MeTadhazHONW XPOMOCOMBI.

Pasznuyats XpoMOCcOMBI

Ha MUKpompenaparax

U MUkpodoTorpapusx
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8.3

JleneHne KIETKH —
MHTO3

Jlenenue kieTku — Mmuto3. Ctaauu
MHTO3a U MPOUCXOAIINE B HUX
npouecchl. Tunbsl MuTo3a. Kaproknnes
U MUTOKHHE3. buonornueckoe
3HAYE€HUE MUTO3A.

JdeMoHcTpaumuu

Tabnuywl u cxemwvl: «KU3HCHHBIA IUKIT
KJIETKN», « CTPOEHUE XPOMOCOMY,
«Pemnmukanusa JIHKy, «Muto3s».
ObopynoBaHme: CBETOBOM MUKPOCKOTI;
MUKponpernapaTtbl: «MUTO3 B KJIETKaX
KOPEILIKa JTyKay.

JlaGopaTopHasi paGoTa
«Habmronenrne MuTO3a B KJIETKaX
KOHYHMKa KOpEIlIKa JTyKa (Ha TOTOBBIX
MUKpOIpenaparax)»

PackpriBaTh copepikaHue TEPMUHOB

Y TIOHSATHI: MUTO3, TIpodha3a, MeTadasa,
anadasa, Tenodasa, KapuOKUHE3,
IIUTOKHWHE3, BEPETEHO JCICHHUS,
MeTtada3Has IIacTuHKa, 00po3/a
JIeTICHUS.

[lepeuncasaTh MocaeI0BaTeIbHOCTD
CTaJNii MUTO3a 1 ONUCHIBATH
MIPOUCXOAIINE HA HUX MPOIIECCHI.
CpaBHUBATh 0COOCHHOCTU MPOTEKAHUS
MHTO3a B PACTUTEIbHBIX U JKUBOTHBIX
KJIETKaX.

OOBACHATH OMOTOTUYECKHUI CMBICIT
MHUTO3A.

Paznnuate craguu muto3a

Ha MUKpOIIpenapaTax

U MukpodoTorpapusx

8.4

Peryssmus
’KM3HEHHOTI'O IIUKJIa
KJIETOK

Perynsauust MUTOTHYECKOTO LIMKJIA
kiIeTku. [Iporpammupyemas kietouHas
rudespb — arorTo3.

Knerounoe s1po, XxpOMOCOMBI,
(GyHKIIMOHATbHAS TEHOMUKA.
JdeMoHcTpauuu

Tabnuywl u cxemwvi: «KU3HCHHBIA IUKIT
KJIETKW», « CTPOEHUE XPOMOCOMY,
«Pemnmukanusa JJTHK», «Mwuto3»

PackpriBaTh copepkaHue TEPMUHOB
Y MIOHSATUM: alloNnTO3, Mpojudepanus,
muddepeHInpoBKa.
XapakTepu30oBaTh PETYIALUIO
MHUTOTHYECKOT'O ITHKJIa KICTKH.
OOBSACHATE OMOJIOTHYECKUU CMBICIT
3aMpoOrpaMMHUPOBAHHOMN KIIETOYHOU
rudean — aronTo3a.

Y cTaHaBIMBATh B3aUMOCBSI3b MEXKITY
TOMEOCTa30M KJIETOK M UX THOEIIBIO

HUToro yacosB 1o Teme
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Tema «CTPOEHUE U ®YHKIIUU OPI"AHU3MOB»

9.1

OpranusM Kak eJMHOE
EeJ0e

1

buonorunyeckoe pasHooOpasue
opranu3MoB. O JTHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE
OpraHU3MBI.

Oco0EeHHOCTH CTPOCHUS

Y KU3HEIESITEIbHOCTH OTHOKJIETOYHBIX
opranu3MoB. bakrepuu, apxeu,
OJIHOKJIETOYHBIE TPUOHI,
OJTHOKJIETOYHBIE BOJIOPOCIH, IPYTHE
npoTucThl. KoJIOHNanbHbIE OPTAHU3MBI.
B3anMocBs3b yacTeil MHOTOKJIETOYHOTO
opranusma. TkaHU, OpraHbl U CUCTEMBI
opranoB. OpraHu3M Kak €JMHOE LIEJI0E.
I'omeocras.

JdeMoHcTpauuu

Tabauywl u cxemol: «OTHOKIETOUHbBIE
BOJIOPOCHN», « MHOTOKIIETOYHbIE
BOJIOpOCHNY, «bakTepuny»,
«IIpocrenmmey, «Opranbl IBETKOBBIX
pacteHuin», «CucTeMbl OpraHoB
MMO3BOHOYHBIX )KUBOTHBIX),
«BHYTpeHHEEe CTPOEHNE HACEKOMBIX).
OobopynoBaHme: CBETOBOM
MHKPOCKOII; MUKPOITPENapaThl
OJTHOKJIETOYHBIX OPTaHU3MOB; JKUBbIE
AK3EMIUISIPbl KOMHATHBIX PACTCHUI;

PackpeiBath conepxanne TEPMUHOB

Y MOHSTUI: OpTraHu3M, OpPraH,
OpraHeIIbl, CHCTEMA OPraHOB, anmapar,
(yHKUMOHAIbHAS CUCTEMA, TOMEOCTA3.
[IepeyucnsaTe CTPYKTYpHO-
(yHKUIMOHAIBHBIE YACTH
OJTHOKJIETOYHBIX, KOJIOHUAJIbHBIX,
MHOTOKJIETOYHBIX 1 MHOI'OTKaHEBBIX
OpraHU3MOB.

XapakTepu3oBaTh 0COOCHHOCTU
CTPOCHUS U KUZHEACATEILHOCTH
OJTHOKJIETOYHBIX OPTaHU3MOB,
KOJIOHUAJIbHBIX, MHOTOKJIETOYHBIX

Y MHOTOTKaHEBBIX OPTaHU3MOB.
CpaBHUBaTh MEX1y COO0M
OJTHOKJIETOYHBIE, KOJIOHUAJIbHEIE,
MHOT'OKJIETOYHBIE U MHOI'OTKAHEBBIE
OpraHU3MBbI
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repoapuu paCTEHUH pa3HbIX
OTJICJIOB; BJIAXKHBIC ITpEIapaThl
YKUBOTHBIX

9.2 | Tkanu pacreHuu Tkanu pacrenuid. Tunsl pacTuTenbHBIX | PackpbIiBaTh copepkaHue TEPMUHOB
TKaHel: oOpa3oBaTeIbHasl, TOKPOBHASI, | U MOHSTUN: TKaHb, SMIUIEPMHUC, TPOOKa,
MPOBOJIAIIAS, OCHOBHAS, KOpKa, J1y0, ipeBeCuHa, APEBECUHHbBIC
Mexaandeckass. OCOOeHHOCTH BOJIOKHA, JTyOsIHbIE BOJIOKHA, COCY/IBI,
CTpOCHHUS, PYHKIIUN U PACTIONOKEHUS KaMEHUCTBIE KIIETKHU.
TKaHEW B OpraHax pacTCHUMU. XapakTepu30BaTh TUIIbI PACTUTEIBHBIX
JleMoHCTpauuu TKaHel: oOpa3oBaresibHasi, TOKPOBHas,
Tabauyvt u cxemol: « TkaHU pacTeHUi», | MPOBOJAIIASL, OCHOBHAS, MEXaHUYECKAS;
«Opranbl IBETKOBBIX PACTEHUIY, NEePEYUCIATH OCOOEHHOCTU UX CTPOCHUS
«KopHeBsbie cucteMb», «CTpoeHue U BBITIOJTHSIEMbIEe (DYHKIIUH
cTebs», « CTpoeHHe JINCTOBOM
TJTACTUHKN.
OobopynoBaHMe: KUBBIE IK3EMIUISIPBI
KOMHATHBIX PACTEHUM; CBETOBOU
MHKPOCKOII; MUKPOIIpenapaThl TKaHE.
JlaGopaTopHasi padora
«/3yueHue TkaHen pacTEHUI»

9.3 | TkaHM )KMBOTHBIX TKaHU )KUBOTHBIX U YETTOBEKA. PackpsiBaTh coepkanne TEPMUHOB

Y YEJIOBEKa TuMbI )KUBOTHBIX TKAHEM: Y TIOHSITUI: STUTEINN, CEKPET,

AMUTENHANIbHAS, COSAMHUTEIIbHAS,
MbIlIeyHasi, HepBHasi. OCOOCHHOCTH
CTpoeHUs, PYHKITUI U PACTIOIOKCHUS
TKaHEH B OpraHax KUBOTHBIX

Y YeJIOBEKa.

MBILLIEYHbIEC BOJIOKHA, HEUPOH,
HEUPOTTIU.

XapakTepu30oBaTh TKAHU )KUBOTHBIX

Y YEJIOBEKA: dIUTENNAIbHAs,
COCIMHUTEIIbHAS, MBILLICYHAsl, HEPBHAS;
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JdeMoHcTpaumuu

Tabauywl u cxemvr: «Tkann
JKUBOTHBIX», « CKEIIEeT 4eI0BEKa,
«IIumeBapurenbHas cucteMa,
«KpoBeHOCHas cucremay,
«JlpixarenpHas cucreMmay, « HepBHas
cucremay, «Koxa», « Mbllieunas
CUCTEMAY.

ObopynoBaHme: CBETOBOM MUKPOCKOTI;
MUKPOIPENApaThl TKAHEH.
JlaGopaTopHasi paGorta

«/3yueHue TkaHeu KUBOTHBIX

MNEPCUHUCIIATD 0COOEHHOCTH HX CTpOCHUA
H BBIITOJIHACMBIC (1)YHK]_II/II/I

94

Opransl. CUcTEMBI
OpraHoB

Oprasnsl. BereratuBabie

Y TEHEPATUBHBIC OpPTaHbl PACTCHUH.
Oprassl ¥ CHCTEMBI OPTaHOB
JKHUBOTHBIX U 4YenoBeKa. OyHKIUH
OpTraHOB M CHUCTEM OPTaHOB.
JdeMoHcTpauuu

Tabauyvt u cxemwvi: «Oprassl
LIBETKOBBIX pacTeHU», « KopHeBbIE
cuctembl», « CTpoeHHUE CTEOI»,
«CTpoeHue JIUCTOBOM MIIACTUHKHNY,
«CKeneT 4yenoBeKay,
«ITuieBapurenbHasl CUCTEMAY,
«KpoBeHOCHas cucTteMay,
«JIpIXaTenpHast CUCTEMAY,
«BprgenmurensHasa cucremay, « Heppaas

PackpriBaTh comepkanue TEpMUHOB

Y TIOHSITUI: OpraH, KOPEeHb, Mo0eT,
LBETOK, V10, CEM, IIOJIOBBIE JKEIE3BI,
MOJIOBBIE MPOTOKH, KOITYJIATUBHBIE
OpraHbl, CHCTEMbI OPIaHOB.
XapaKkTepu30BaTh BET€TATUBHBIC

Y TE€HEPATUBHBIE OPTaHbl PACTEHUH,
COMAaTHUYECKHUE U PETYJITOPHBIE OPTraHbl
YKUBOTHBIX; TIEPEUUCIATH OCOOCHHOCTH
WX CTPOCHUS U BBIMOJHAEMbIE (DYHKIUU.
YcTaHaBIMBATh B3AUMOCBSI3U MEXKIY
CTPOCHUEM OPTaHOB U UX PYHKIHSIMHU.
Pa3znuyarte BUIBI TKAHEHN, OPraHbl

Y CUCTEMBbI OPTaHOB, B TOM YHUCJIE
YyeJIOBEKa, Ha MUKpOIIpenaparax,
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CUCTEMAY, « DHJOKPUHHAS CUCTEMA).
O0opynoBaHme: )KUBBIE SK3EMILISPbI
KOMHATHBIX pacTeHU; repOapuu
pPaCcTEeHUN Pa3HbIX OTAEJOB; CKEIETHI
MO3BOHOYHBIX; KOJUIEKIIUH
0€CII03BOHOYHBIX )KUBOTHBIX; BIIAYKHbIE
npenaparhl >)KUBOTHBIX, CKEJIET
YeJIOBEKa.

JlaGoparopHasi padora «3yueHue
OpPraHoB LIBETKOBOTO PACTCHUS

BIIQXKHBIX Mpenaparax, repoapusx
u Mukpodortorpadusx, Tadaumnax,
MOJEJSIX U MYJISKAX

9.5

Omnopa Tena
OpTraHU3MOB

Omnopa Tena opranu3mMoB. Kapkac
pacteHunii. CKeeThl OJHOKIETOUYHBIX
Y MHOTOKJIETOYHBIX KUBOTHBIX.
Hapy>XHbIi1 1 BHyTpPEHHUI CKEJET.
CtpoeHue v TUIIBI COETMHEHUS] KOCTEH.
JdeMoHcTpauuu

Tabauywl u cxemor: «CTpoeHHE
cTeOs», «CTpoeHune JIMCTOBOM
MJIACTUHKNY, « CKEJIeT YeT0BeKay.
OobopynoBaHme: CKEIETHI
MMO3BOHOYHBIX; BIIaYKHbBIE MPETapaThl
JKUBOTHBIX; CKEJIET YeJIOBEKa;
PAKOBUHBI MOJIJTFOCKOB; KOJUIEKIIUU
HACEKOMBIX, UTJIOKOXHUX

PackpbIBaTh cosiepkaHre TEPMUHOB

Y TIOHSITHIL: ONIOPHBIE CUCTEMBI,
000JI04KH KIETKH, GUOPUILIIBI, KapKac,
HapY>XHBIA CKeNeT (XUTUHOBBIN
MOKPOB), TUAPOCTATUYECKUI CKETIET,
BHYTPEHHUU CKEJIET, KOCTH (IJINHHBIE,
KOPOTKHE, INIOCKUE), COETUHEHHUS
KOCTEH, HEMOIBUKHBIE (ILIBBI),
MOJTYTIOJIBUKHBIE, TTOJIBUKHbBIC
(cycTaBbl), OTIEIbI CKEIETa
MO3BOHOYHBIX )KUBOTHBIX: Uepell,
0CeBOIi ckeneT (M03BOHOYHHUK, TpyAHAs
KJIETKA, XOpJa), 0sica KOHEYHOCTEH,
CBOOOIHbIE KOHEYHOCTH.

OnunceIBaTh HApPYKHBIA U BHYTPEHHUI
CKEJIEThI >)KUBOTHBIX, CTPOCHUE U TUIIbI
COEIMHEHUS KOCTEM.
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Y cTaHaBnMBaTh B3aMMOCBSI3U MEXKITY
CTPOEHHUEM OIOPHBIX CUCTEM U UX
(GYHKIUSIMU B OpraHU3MeE.

CpaBHHUBATH CTPOCHUE OMOPHBIX CUCTEM
PACTEHUM U KUBOTHBIX

9.6

JIBrxeHne
OpPraHU3MOB

JIBrm>xeHue opranu3MoB. JIBuxeHue
OJTHOKJIETOYHBIX OPTaHU3MOB:
aMe0OoOuHOE, )KTYTUKOBOE, PECHUYHOE.
JIBMKEHHE MHOTOKIIETOYHBIX
pacTeHUN: TPONIU3MBI U HACTHH.
JIBMKEHNE MHOTOKJIETOYHBIX
JKUBOTHBIX M YEJIOBEKA: MbIIICUYHAS
cuctema. Peduiexc. CkeneTHbIE MBITIIIBI
U ux pabora.

JdeMoHcTpauuu

Tabauyvt u cxemwvl: «OTHOKIETOYHBIE
BOJIOpocIny, «lIpocrenmmey,
«CtpoeHne MbIIbDY, « MbllIeuHast
CHUCTEMA)

PackpbiBath coepkanre TEPMUHOB
U TIOHSITUM: IBUKEHUE, IBUTATEIbHbIE
OpTraHeIIbl, IBHKEHUE TPOCTEHIIINX
(amebouaHOE, KTYTUKOBOE,
PECHUYHOE), IBUKEHUE PACTCHUM
(TpoNM3MBbI, HACTHUH ), MBIIIICYHBIE
CUCTEMBI (COKpaTUTEIbHbIC
BOJIOKOHIIA, KOKHO-MYCKYJIbHBIN
MEIIOK, CKeJIeTHasi MyCKyJiaTypa),
CKeJIeTHasl MbIIIIA (MBIIIIEYHOE
BOJIOKHO, MUO(DHOpHUIIIa), BEICIITUE
JIBUTATENIbHbIE [IEHTPHI, pa00Ta MBIIIII]
(IBUTaTENbHAS, COMATUUYECKAs),
MBIIIEYHOE YTOMIICHHUE.
XapakTepus3oBaTh BUJIbI ABUKECHUS
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX
OpraHU3MOB.

OnuchIBaTh CKEJIETHBIE MBIl U UX
pabory.

VYcranaBnuBaTh B3aMMOCBSI3b

MEKTy CTPOCHUEM OMOPHBIX CUCTEM
U JIBWKEHUSIMUA OPTaHU3MOB
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9.7

[IuTanue oprann3mMoB

ITutanue opranusmMos. [lornomenune
BO/IbI, YTJIEKHCIIOTO Ta3a

Y MUHEPAJIbHBIX BEIIECTB PACTCHUSIMH.
[TuTanne KUBOTHBIX.
BHyTpHUITOI0CTHOE M BHYTPHUKIIETOYHOE
nuiieBapenue. [lnrtanne no3BOHOYHBIX
JKUBOTHBIX. OTIEIbI
MULIEBAPUTEIIBHOTO TPAKTA.
[InieBapuTENbHBIEC KEIE3bI.
[InmeBapuTenbHas CHCTEMA YEIOBEKA.
JdeMoHcTpauuu

Tabauywl u cxemol:
«KHII€YHOTOIOCTHBIEY,
«lInmeBapurenbHas cucremay, «Cxema
MMUTAHUS PACTEHUIN.

O0OopynoBaHme: KUBBIE YK3EMIUISIPBI
KOMHATHBIX pPacTeHU; 000py10BaHUE
JUISL IEMOHCTPALNKU TOYBEHHOTO

Y BO3yIIHOTO MUTAHUS PACTCHUM,
pacuieryieHus Kkpaxmana u OeJIKoB

noj fercTBueM (PepMEeHTOB

PackpbIBaTh cofep:kaHne TEPMUHOB

Y ITOHSATUI: MUTaHHE, TUILEBAPEHUE,
NUIIEBAPUTENIbHBIE BAKYOJIH, KHILIEYHAs
N0JIOCTh, MUILEBapUTENbHAs TpyOKa,
NUIIEBAPUTENIbHBINA TPAKT,
NUIIEBAPUTENBHBIE JKEIE3BI,
NUIIEBAPUTEIIbHBIE COKH.
XapakTepu30oBaTh MUTAHUE KUBOTHBIX;
BHYTPHIIOJIOCTHOE U BHYTPUKIIETOUHOE
NUIIEeBapeHue.

Paznuyath Ha n300paxeHusx (cxemax,
Ta0IMLAX, MYJISKAX) OTAEIIbI
NUIIEBAPUTENBHOIO TPAKTa

Y [TUIIEBAPUTENBHYIO CUCTEMY
YeJI0BEeKa.

VY cTaHaBIMBaTh B3aMMOCBSI3U MEXKTY
CTPOEHUEM OPTraHOB MUIIEBAPEHUS

9.8

JIpIXaHue opraHu3MoB

JlpIxanue opranu3MoB. Jlpixanue
pacteHuid. /[prxanue >KUBOTHBIX.
Huddy3ust razoB uepes3 MOBEPXHOCTh
kieTku. KoxHoe apixaHue.
JlprxaTenbHast ToOBepXHOCTh. JKabepHoe
1 JISTOYHOE JIbIXaHue. Jprxanue

PackpriBath conepkanue TEPMUHOB

U TIOHATUM: nbIxaHue, muddysus,
KOKHOE JIbIXaHue, OpraHbl AbIXaHUs,
NIbIXaTeJIbHbIC IBUKEHUS, IbIXaTEIbHbIN
LEHTP, JIETOYHbIE O0OBEMBI, KU3ZHEHHAS
€MKOCTb JIETKHUX.
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MO3BOHOYHBIX )KMBOTHBIX U UYETIOBEKA.
DOBOJIIOIIMOHHOE YCIOKHEHUE CTPOCHUS
JIETKUX MTO3BOHOYHBIX )KUBOTHBIX.
JlpIxaTelbHas CUCTEMA YEJIOBEKA.
MexaHu3M BEeHTHIISIIIUY JIETKUX Y TITUIL
U MJIEKOTIUTAIOMUX. Perynsius
IbIxaHus. JlpIxaTeabHble 00bEMBI.
JdeMoHcTpaumuu

Tabauyvt u cxemol: «JlpIxaTenbHas
CUCTEMAY.

Oo6opynoBanme: 000py0BaHUE

JUIsl JEMOHCTPAIUU OTBITOB

10 U3MEPEHUIO )KU3HEHHOW €MKOCTH
JIETKUX, MEXaHU3Ma JIbIXaTEIbHbBIX
JIBUKECHUN

XapakTepru30oBaTh IbIXaHUE PACTECHUM;
JIbIXaHHUE )KUBOTHBIX U YEJIOBEKa.
OnuceIBaTh 3BOITIOIMOHHOE
YCJIOKHEHUE CTPOCHUS JIETKUX
MO3BOHOYHBIX KUBOTHBIX.

Paznuyath Ha n300paxeHusx (cxemax,
Ta0IuIax, MYyJISKaX) JbIXaTeIbHYIO
CHUCTEMY YeJIOBEKa.

OnuchIBaTh MEXaHU3M BEHTHIISIIIUU
JIETKUX Y OTHUI U MJIEKOMUTAIOIIUX.
VYcraHaBIuMBaTh B3aUMOCBSI3U MEKIY
CTPOCHHEM OPTaHOB JIBIXaHUS U UX
(GYHKIUSIMH B OpraHU3Me

9.9

TpaHCIIOpT BELLIECTB
Yy OPraHUu3MOB

TpaHcropT BEIECTB Y OPraHU3MOB.
TpaHCTIOPTHBIE CUCTEMBI PACTEHUH.
TpaHCTIOPT BEHIECTB Y KUBOTHBIX.
KpoBeHocHasi cuctema u ee OpraHsbl.
KpoBenocHast cucteMa mo3BOHOYHBIX
JKMBOTHBIX M yenoBeka. Cepiie,
KPOBEHOCHBIE COCYIbI U KPOBb.
Kpyru kpoBooOpaiiienus.
OBOJIIOIMOHHBIE YCIIOKHEHUS
CTPOCHUS KPOBEHOCHON CUCTEMBI
MMO3BOHOYHBIX )KUBOTHBIX.

Pabora cepaua u ee peryasuusi.

PackpriBath conepkanue TEPMUHOB
Y TIOHATUM: TPAHCIIOPT BEILIECTB,
TPAHCIIOPT y PACTEHUN, KPOBEHOCHAS
cUCTeMa >KMBOTHBIX, KPOBb, T1a3Ma,
(hOpMEHHBIE PIIEMEHTHI,
KpoBooOOpaIlieHue, Kpyru
KpOBOOOpAIIeHUS, CEPICUHBIN ITUKIT,
auMdoobpamienue, tumda,
auMdaTUYECKHe COCY/IbI,
auMbaTHIECKHE y3IIbl, BHYTPEHHSIS
cpela opraHusma.

XapakTepu3oBaTh TPAHCIIOPT BEIIECTB
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JdeMoHcTpaumuu

Tabnauyvt u cxemvi: «Oprassl
LBETKOBBIX pacTeHU», «KopHeBbIE
cucteMbl», «CTpoeHue cTedsy,
«CTpoeHue JTMCTOBOM TIIACTUHKNY,
«KpoBeHOCHas cucteMay,
«KpOBEHOCHBIE CUCTEMBI TO3BOHOYHBIX
JKABOTHBIX»

y pacTeHui U 0€CTI03BOHOYHBIX
KUBOTHBIX.

OnuceiBaTh KPOBEHOCHYIO CUCTEMY
YKUBOTHBIX U YEJIOBEKA.

Paznuyath Ha u300paxeHusx (cxemax,
Ta0IuIaX, MYyJISKaxX) KPOBEHOCHYIO

1 TUM(PATUUECKYIO CUCTEMY YelIOBEKa.
VYcraHnaBauBaTh B3aUMOCBSI3H

MEXKy CTPOCHHEM OPTaHOB
KpOBOOOpaIleHUs U UX PyHKIUIMU

B OpraHu3Me

9.10

Brinenenue
Yy OPraHU3MOB

Brinenenue y opranu3mos. Beigenenue
y pacTeHuil. Boiienenue y )KUBOTHBIX.
CokparutenbHble Bakyoau. Oprassl
BbIJIeIeHUA. DUNbTpalus, CeKpelus u
00paTHOE BCachIBAaHUE KaK MEXaHHU3MBbI
paboThl OpraHoB BeieNeHHs. CBS3b
MOJIOCTH TeJIa C KPOBEHOCHOU

Y BBIJICTUTEIBHON CUCTEMAMU.
Brinenenue y m03BOHOYHBIX 5KUBOTHBIX
u yenoBeka. [Touku. CtpoeHnue

1 (YHKIIMOHUPOBaHUE HEPPOHA.
OOpa3oBaHue MOYM y YEJIOBEKA.
JdeMoHcTpaumuu

Tabnuywl u cxemol: «BeigenurenbHas
CUCTEMAY

PackpriBath conepkanue TEPMUHOB

U TIOHSITUM: BBIJICJICHUE, TyTTallUs,
JUCTONAJ, COKpPATUTEIIbHBIE BAKYOJIH,
U3BUTHIE KaHAJIBIIbI, 3B€34ATHIC
KJIETKH, BBICIUTEIbHBIE TPYOOUKH,
MaJIbIIUTUEBBI COCYIbI, TOYKH,
MOYETOUYHHK, MOYEBOH My3bIPb,
HepoH, MoYa.

XapakTepu30oBaTh MPOIIECC BbIICTCHUS
Yy PACTEHUM U )KUBOTHBIX.

Paznuyath Ha n300paxeHusx (cxemax,
Ta0IUIAX, MYJISPKax) BbIIETUTEIbHYIO
CHUCTEMY YeJIOBEKa.

OnuceiBaTh MEXaHU3M
byHKIIMOHUPOBaHUs He(pOHA; MpoIece
00pa3oBaHUs MOYH.
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Y cTaHaBnMBaTh B3aMMOCBSI3U MEKTY
CTPOEHUEM OPraHOB BBIJICIICHUS U UX
GYHKIUSIMU B OpTraHU3Me

9.11

3amuTa y OpraHu3MOB

3amura y OpraHu3MoB. 3aluTa
Y OJTHOKJIETOYHBIX OPraHU3MOB.
Cnopsl 6akTepuid U UCTHI
POCTENIINX. 3auTa y

MHOTOKJIETOYHBIX pacTeHuil. KyTtukya.

CpencTBa macCUBHOM M XUMHUYECKOMN
3amuThl. OUTOHIIUIBIL.

3ammura y MHOTOKJIETOYHBIX
KUBOTHBIX. [TOKpOBBI U X
MPOU3BOJIHBIC. 3al[UTa OPraHU3Ma

ot Oone3neil. IMMyHHas cuctema
yesoBeKka. KineTouHslil 1 ryMOpaibHbIN
UMMYHUTET. Bpox1eHHBI

1 IPUOOPETCHHBIN Crieu@UIeCKuit
UMMYHUTET. Teopus KIOHAIBHO-
cenexktuBHOTrO uMmyHuteta (I1. Dpnux,
®.M. bepuer, C. Tonerana).
BocnanurtenbHbie OTBETHI OPraHU3MOB.
Posb BpoXKI€HHOTO UMMYHHUTETA

B Pa3BUTUU CUCTEMHBIX 3a00JIEBAHUIA.
JdeMoHcTpauuu

Tabnuywr u cxemol: «Koxay,
«mmynurer», « CTpoeHue ctediis,
«CTpoeHue IMCTOBOU MIACTUHKI)

PackpeiBath copepkaHre TEPMUHOB

Y MIOHSITUH: KaTlcya, SHI0CIopa, IUCTa,
KYTHKYJIa, CPEJICTBA MAaCCUBHOM
3aIUTHI, CPEACTBA XUMUUECKON
3aIUTHI, KOKHBIE TOKPOBHI,
UMMYHHUTET, UIMMYHHasl CHCTEMA,
AHTUTEH, aHTUTEIO.
XapakTepu3oBaTh BUbI 3AIIUTHI

Y OHOKJIETOYHBIX U MHOTOKJIETOUHBIX
OpraHU3MOB.

OnuchIBaTh CTPOCHUE KOKHBIX
MOKPOBOB U UX MPOU3BOJIHBIX.
Paznuyath Ha n300paxeHusx (cxemax,
Ta0IuIax, MyJIsbKax) OpraHbl
MMMYHHOU CHCTEMBI YEJIOBEKA.
VYcraHaBiauBaTh B3aUMOCBSI3U MEKIY
CTPOCHHEM OPTaHOB 3AITUTHI U UX
(GYHKIUSIMH B OpraHU3Me
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9.12

Pazgpaxunmocts
U PEryJIsinus
y OpraHu3MOB

PaznpaxumocTh 1 peryisuus

y OpranusMoB. Pa3apaxumocts

Y OJTHOKJIETOYHBIX OPTraHU3MOB.
Takcucsl. Pa3apaxuMoCTh U perysnus
y pacTeHuii. POCTOBBIE BelIECTBA U UX
3HA4YCHUE.

Hepsnas cucrema u peduiekropHas
peryJsius y >kuBoTHbIX. HepBHas
CHUCTEMA U €€ OTAEIbI. DBOIIOLIUOHHOE
YCII0KHEHUE CTPOEHUSI HEPBHOM
CHUCTEMBI Y )KUBOTHBIX. OTIEIbI
TOJIOBHOTO MO3ra MO3BOHOYHBIX
JKUBOTHBIX. Pediekc u pediiekropHas
nyra. be3ycioBHBIE U YCIIOBHBIE
pedaeKchl.

['ymopanbHas peryamnus

Y SHAOKPHUHHAS CUCTEMA )KUBOTHBIX

1 yenoBeka. JKenesbl SHIOKPUHHOU
CHUCTEMBI U UX TOPMOHBI. JleficTBue
rOpMOHOB. B3auMOCBs3b HEpBHOU

Y SHAOKPUHHOM cucteM. [ mnmoranamo-
runoduzapHasi cuctema.
JdeMoHcTpauuu

Topmpem: U. 11. I1aBnos.

Tabauywst u cxemovr: « CTpOCHHUE TUAPHDY,
«Ctpoenue mmanapumn», «BHyTpenHee
CTPOEHHUE JTOKIEBOTO YEPBS»,

PackpriBath cosiepkanne TEPMUHOB

Y TIOHATUM: PA3IPaKUMOCTb,
pEryJisius, TaKCUChI, POCTOBBIE
BelllecTBa (AyKCHHBI), HEpBHAs CUCTEMA,
pednexkTopHas perynsuus, pediiekc,
pedaekTopHas ayra, nepeaHui MO3T,
MIPOMEKYTOUYHBIN MO3T, CPETHUN MO3T,
MO3K€UYOK, IPOIOJITOBATHIA MO3T,
BereTaTuBHAs HEPBHAs CUCTEMA,
ryMoOpalibHasi peryisius, TOPMOHBI,
SHJOKPUHHASI CUCTEMA, TUIIOTAJIaMO-
runoguzapHas cuctema.
XapakTepu3oBaTh Pa3apaKxuMOCThb

y OJIHOKJIETOYHBIX OPraHU3MOB

U pe(IEKTOPHYIO PETYIISALINIO

y )KUBOTHBIX.

Paznuyath Ha n300paxeHusx (cxemax,
Ta0JIMILAX, MyJIsKaX) HEPBHYIO CUCTEMY
U €€ OT/IeJIbl; OTAEJbl TOJIOBHOTO MO3ra
MO3BOHOYHBIX JKUBOTHBIX.

OnuchIBaTh TyMOPANbHYIO PETYJIISLINIO
y )KUBOTHBIX.

Paznuyath Ha n300paxeHusx (cxemax,
Ta0IuIax, MyJIsbKaxX) SHIOKPUHHYIO
CHUCTEMY >KUBOTHBIX U YEJIOBEKA.
Ha3spiBats xene3bl 3HAOKPUHHOM
CUCTEMBI YeJIOBEKa U BhIpa0aThIBAEMbIC

76




«HepsHas cuctema pridy», «HepBHas
cucTema JIrymkn», «HepsHas cucrema
npecMbIKaromuxcs», « HHeppuas
cucrema nruiy, «HepBHas cucrema
MJIEKONTUTAOINX», « HepBHas cucrema
YEJI0BEKa», « JHJIOKPUHHAS CUCTEMAY,
«Pednekey.

OobopynoBaHme: MOJIECIIH TOJIOBHOTO
MO3Ta Pa3JINYHbIX KUBOTHBIX

VMU TOPMOHBI.
OnuceiBaTh 1€MCTBUE TOPMOHOB.
YcTaHaBIMBATH B3aUMOCBS3U MEXK Y
CTPOEHUEM OPraHOB HEPBHOU

Y DHJIOKPUHHOM CUCTEM U UX
(GYHKIUSIMHU B OpraHU3MeE.
XapakTepu30BaTh 3BOJIIOLUOHHOE
YCIIO)KHEHUE CTPOCHUSI HEPBHOM
CHUCTEMBI y KUBOTHBIX

Htoro yacos no teme 17
10 | Tema «PASMHOKEHUE U PASBUTHUE OPI'AHU3MOB»
10.1 | ®opmbl pa3sMHOKEHHUS 1 D opMbI pa3MHOKEHHUS OPraHU3MOB: PackpeiBaTh conepkanue TEpMUHOB
OPTraHu3MOB Oecnosioe (BKJIIOYasi BEr€TaTUBHOE) Y TIOHATHUM: Pa3MHOKEHUE, ITPOCTOE

1 nojoBoe. Buabl 6ecmosnoro
Pa3MHOKCHUS: TOYKOBAaHUE,
criopyJsitusi, pparMeHTanus,
KJIOHUPOBaHHE.

JdeMoHcTpaumuu

Tabnuywl u cxemvl: «BereraTuBHOE
pa3MHOXKEHHUE», « TUIBI 6€CIoIoro
pa3MHOXKEHU», «Pa3MHOXKEeHNE
XJaMHJIOMOHABI, «Pa3MHOXKEHHE
ABTJICHBI», « Pa3MHOKEHHUE THIPBI»

JieNieHne, MOYKOBAHKE, CIIOPYJIALIN,
BEreTaTHBHOE Pa3MHOKECHHE,
dbparMeHTanms, KIOHUPOBAHUE, TAMETHI,
CIiepMaTo30ui (CIiepMHil), SIUIEKIIeTKa,
3Ur0Ta, KOHBIOTAIHSI.

[lepeuncnsiTb 0COOEHHOCTH OECIOIOTO
¥ TIOJIOBOT'O PA3MHOKEHHS OPTaHNU3MOB.
XapakTepru30oBaTh CYyIIHOCTb U (hOPMBI
0ecroJIoro pa3MHOKEHUS OPTaHU3MOB;
OHMOJIOTMYECKOE 3HaYeHUE OECII0I0T0
pa3MHOKEHUS.

Paznmuuats ciopy xax
CHEIMATN3UPOBAHHYIO KIIETKY,
peIHa3HAaueHHYO 1)1 0€CIoI0ro
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Pa3MHOKEHHUS, U CTIOPHI OAKTEPH.
OOBACHATH IPEUMYIIIECTBA ITOJIOBOTO
Pa3MHOKEHHS Ha/l O€CIIONIBIM.
PackppiBaTh poJib KTIOHUPOBAHUS

B CEJICKIIUH U CEIbCKOM XO35HCTBE

10.2

[lonoBoe
Pa3MHOXKEHUE.
Meiios

[Tonosoe pasmuoxkenue. [1omoBeie
KJIETKH, W11 raMeThl. Meiio3. Ctagnu
Meio3a. [loBemenne XxpoMocom

B Mero3e. Kpoccunrosep.
buonornueckuii cMbICT Meii03a U
MOJIOBOTO TIporiecca. Meno3 u ero
MECTO B KU3HEHHOM ITUKJIC
OpraHu3MOB.

JdeMoHcTpauuu

Tabnuywl u cxemol: «Mero3y,
«XPOMOCOMBD»

PackpriBath cosiepkanne TEPMUHOB

Y TIOHSTUI: MeN03, OMBAJICHTHI,
KPOCCHUHTOBEp, UHTEPKUHE3,
HE3aBHUCHMOE PaCTIPEICIICHUE;
KPOCCUHTOBEP.

PaznuuaTh Ha n300paxeHusx (cxemax,
Ta0IUIaX) U MUKpOIIpenapaTax 3pesbie
MOJIOBBIEC KIETKHU MJIEKOTTUTAIOIINX

Y OpTaHbl Pa3MHOXKEHUS BBICIITUX
pPaCTEHUM.

PackpsIBaTh CyIIHOCTB M€H03a,
XapaKTepUu30BaTh €r0 OTJAEIbHbIE
CTaJuHu.

Onpenenars MecTo Meo3a

B )KM3HEHHBIX ITUKJIaX Pa3TUYHBIX
OpraHU3MOB.

OOBACHATH OMOJIOTUYECKUI CMBICT
KPOCCHUHTOBEpa, OMUCHIBATH €T0
MEXaHU3M.

CpaBHUBaTh MEW0O3 C MUTO30M;
pasnuyath OT/AENIbHBIC UX CTATUU

Ha MUKpOIIpernaparax 1 u300paxeHusx
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(cxemax, TabnuIAXx).
PackppIBaTh 3BOTIONIMOHHOE 3HAYCHUE
MIOJIOBOTO Pa3MHOKEHUST OPTaHU3MOB

10.3 | I'ameTorenes. [IpenzapoasiiieBoe pa3BUTHE. PackpsiBaTh coepkanne TEPMUHOB

O06pazoBanue ["ameTorenes y >kuBoTHBIX. [10J10BBIE Y TIOHSITUI: TaMETOTEHE3,
Y Pa3BUTHE MOJIOBBIX xene3bl. O0pa3oBaHuE U pa3BUTHE CIIEpMATOT€HE3, OOT€HE3, CEMEHHUKMU,
KJIETOK MOJIOBBIX KJIeTOK. CriepMaroreHes SIMYHUKH, CTIEPMATOTOHUH,
n ooreHe3. CTpoeHne NOJIOBBIX KJIIETOK. | CIIEPMATOLUTHI, CIEPMATHU/IBI,
OnnoaoTBOpeHKEe U AMOPUOHATIBHOE CIIEpPMATO30U/Ibl, OOTOHUU, OOLIUTHI,
pa3BuTHE KUBOTHBIX. CIIOCOOBI MOJISIPHBIE TEJbIIA, SIMIEKIIETKA,
OIIOJIOTBOPEHUS: HAPYKHOE, aKpocoMa.
BHyTpeHHee. [lapTenorenes. [lepeuuncnaTh cCTaiuu raMmeToreHesa
JdeMoHcTpauuu Y )XKUBOTHBIX.
Tabnuywl u cxemwvi: «I'ameToreHesy, OnuceIBaTh MPOIECC TAMETOIEHE3A
«CTtpoeHue aIeKIeTkn U €ro MePUO/Ibl, CTPOEHHUE MOJIOBBIX
Y CIIEPMATO30UAa. KJIETOK.
OobopynoBaHme: cCBETOBOM MUKpOCKON; | Paznuuath 0COOEHHOCTH
MUKPOTIpENnapaThl AUIEKIECTOK U CIIepMaToreHesa u OOreHesa.
CIIEpPMATO30UIOB. OnuceIBaTh MPOLECCH OCEMEHEHUS
JlabopaTopHas pabora «3yueHue U OTUIOJIOTBOPEHUS, Pa3Hble BAPUAHTHI
CTPOEHMS MOJIOBBIX KJIETOK HAa TOTOBBIX | APTEHOI€HE3a
MUKpOIpenapaTax»

10.4 | UnauBuIyampHOE NHnuBugyanbHOE pa3BUTHE PackpeiBath conepkaHue TEPMHUHOB
pa3BUTHE OpraHu3MOB (OHTOTEHE3). U MOHSITUI: OTIJIOJIOTBOPEHHE, 3UTOTA,
OpTaHU3MOB — OMOpHUOI0THS — HAyKa O PA3BUTUU OJlacToMep, aKpOCOMHAsI peaKIus,
OHTOTE€HE3 opranu3MoB. CTaauu 5MOpUOTeHe3a MPOHYKJIEYC, MApPTEHOTEHE3,

YKUBOTHBIX (Ha IPUMEPE JISTYIIKH).

sMOpHoreHes, 1podaeHue, O1acTyna,
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HpoObnenue. Tumnbl gpoOaeHuUs.
OcoOeHHoCTH Ipo0IeHUS
MJIEKOMUTAIOIIUX. 3apOIbIIIECBbIC
JIUCTKU (TacTpyasiius). 3akiiaaka
OpraHOB M TKaHE! U3 3apOABIIIEBBIX
JUCTKOB. B3auMHoe BiusiHUE YacTel
Pa3BUBAIOLIETOCS 3apOIbIIIa
(aMOpHOHaNTbHAS MHIYKIIMS ). 3aKiiaaKa
IJIaHa CTPOEHUS dKUBOTHOTO KaK
pe3yIbTaT UEPAPXUUYECKUX
B3aNMOJICCTBUI F'€HOB. BiusiHue

Ha SMOpPUOHATBHOE Pa3BUTHE
pa3NUUYHbIX (PAKTOPOB OKPYIKAIOLIEH
Cpelibl.

JdeMoHcTpauuu

Topmpem: X. llIneman.

Tabauywt u cxemvl: «OCHOBHBIE CTAIUU
OHTOTI'EHE3a».

OobopynoBanme: moaenb «L{uki
Pa3BUTHUSA JIATYIIIKH

MOpYyJIa, TacTpyJia, HEUpya,
OpraHoreHes, 3KTojiepMa, Me30Jepma,
HHTOJIEpMa, 1IEJIOM, HEpBHas TpyOKa,
XopJla, KUIIeyHas TpyOKa.
OnpenensiTe SMOPUOHATBHBIN TEPUOT
pPa3BUTHUS OpTaHU3Ma U OMKUCHIBAThH
OCHOBHBIE 3aKOHOMEPHOCTH
npoOeHust — 00pa3zoBaHue
OJIHOCJIOMHOTO 3apO/Ibllia — OJacTyJIbI;
3aBUCHUMOCTb XOJa APOOICHUs

OT KOJIMYECTBA KEJITKA B SINIEKIIETKE;
racTPyJISIUIO U OPTaHOTEHE3.
OOBsICHATH 3Tanbl JUDPEPEHITUPOBKU
TKaHel, 00pa3oBaHuUsl OPraHOB U CUCTEM
OpraHoB.

XapakTepu30BaTh PETYIIALIUIO
AMOPUOHATBLHOTO Pa3BUTHS,
JETEPMUHALINIO U SMOPUOHATBHYIO
WHYKIHUIO; TeHETUYECKUM KOHTPOJIb
pa3BUTHSL.

OOO0CHOBBIBAThH BPEIHOE BO3ICHCTBUE
Ta0aYyHOTO JbIMA U aJIKOT0JIs Ha XOJ
AMOPHUOHATILHOTO

Y IOCTAIMOPHUOHAIIBHOTO Pa3BUTHS
OpraHu3Ma 4ejJoBeKa

10.5

Poct u passurue
YKUBOTHBIX

Poct u pa3BuTHe )KUBOTHBIX.
[TocTaMOprOHANBHBIN TIEPHUOSI.

PackpsiBaTh coiepxanue TEPMUHOB
U IOHSATUM: OHTOT'C€HE3,

80




[Ipsimoe u HEnpAMOe pa3BUTHE.
PazButune ¢ Mmeramopdo3om

y 0€CII03BOHOYHBIX U MO3BOHOYHBIX
JKUBOTHBIX. BHOJIOTHYECKOE 3HAUEHHE
MPSMOTO U HEMPSIMOTO Pa3BUTHS, UX
pACIpOCTpaHEHUE B IPUPOJIE. THUTIBI
pocTa )KUBOTHBIX. DaKTOPHI pEryIsuun
pOCTa )KUBOTHBIX U YenoBeka. Ctaauu
MOCTAMOPUOHAIBHOTO Pa3BUTHUS

y )KUBOTHBIX U YenoBeKa. [leprnobr
OHTOTEHE3a yenoBeka. CtapeHue

U CMEPTH KaK OMOJIOTHYECKHE
MTPOLIECCHI.

JdeMoHcTpaumuu

Tabauyvt u cxemor: «Ilpsamoe

Y HENPSIMOE pa3BUTHEY, «Pa3BuTue
MAamnCKOro )Xyka», «Pa3Burtue capanum»,
«Pa3BuTHE TATYIIKIY.

IIpakTuyeckas padora

«BBIABIEHNE TPU3HAKOB CXOACTBA
3apOJIbIIIEH TO3BOHOYHBIX KUBOTHBIX)

MOCTAIMOPHUOHAIBHOE Pa3BUTHE,
MeTtamop(do3, TMINHKA, pOCT, CTApEHHUE,
CMEPTh.

XapakTepu3oBaTh MNOCTAIMOPUOHATBHBIN
NEepUoJ pa3BUTHS OPraHU3Ma U €ro
OCHOBHBIE (DOPMBI.

XapakTepu3oBaTh MPSIMOE Pa3BUTHE

U €ro MepHuo/Ibl.

N3narars conepkaHnue Teopun
CTapeHusi OPraHU3MOB.

OOBSACHATH OMOJIOTUYECKUI CMBICTT
pa3BUTHS ¢ MeTaMopdo30M

10.6

Pazmuoxenne
Y Pa3BUTHE PACTEHUU

Pa3MHOXkeHUEe U pa3BUTHE PACTEHUH.
I"ametodut u cmopodut. Meitos

B )KU3HEHHOM LIMKJIE PACTECHUH.
OO6pazoBaHue crop B mpoIiecce Meio3sa.
['ameTorenes y pacTeHuM.
OIUI010TBOPEHUE U PA3BUTHE

PackpriBath conepkanue TEPMUHOB
U TIOHATHUI: rameToPuT, cnopodur,
aHTEPUIUU, apXETOHUU, 3aPOCTOK,
Meracriopa, 3apo/ibIIIEBbIA MEIIIOK,
CUHEPT'UJIbl, AHTUIIO/Ibl, MUKPOCTIOPA,
MbUIBIIEBOE 3€PHO, JBOWUHOE
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PaCTUTENBHBIX OPraHU3MOB. J[BOKHOE
OIUIOIOTBOPEHUE Y IBETKOBBIX
pactenuii. OOpa3oBaHUEe U pa3BUTHE
ceMeHU.MeXaHU3MBbI PETyJISIIUN
OHTOTE€HE3a Y PACTEHUM U )KUBOTHBIX.
JdeMoHcTpaumuu

Ilopmpem: C. I'. HaBamuH.
Tabnuywl u cxemol: «J|BoitHOE
OIUIOIOTBOPEHUE Y IBETKOBBIX
pacteHuin», «CTpoeHue cemMsiH
OJTHOJIOJIBHBIX U JIBYAOJIBHBIX
pacTeHuin», « Ku3HEHHBIN LUK
MOPCKOH KaIlyCTb, « KM3HEHHBIN
UK MXa», <« KU3HEHHBIN UK
MarnopOTHUKA», « KM3HEHHBIA IIUKI
COCHBI».

JlaGopaTopHasi paGoTa

«CTpoeHue OpraHoB pa3MHOKEHUS
BBICIIMX PACTEHUIN»

OIUIOJIOTBOPEHUE, POCT, MEPUCTEMA,
KamMOUi, IEpUOIbl OHTOTEHE3a
LBETKOBBIX PACTEHHI.
XapakTepu3oBaTh 0COOCHHOCTU
0€CcIoJIOro U MOJI0BOTO PA3MHOXKEHUS
LBETKOBBIX PACTEHHUII.

Brienars 0coOEHHOCTH MPOTEKAHUS

raMeToreHesa y IBETKOBBIX PACTEHUIM.

OnuceIBaTh MPOIECC JBOMHOTO
OTUIOJIOTBOPEHUS Y IIBETKOBBIX
pacTeHui U OOBACHATH €TO
MPEUMYIIECTBA IO CPABHEHUIO

C OIUJIOJIOTBOPEHUEM Y CIIOPOBBIX
1 TOJIOCEMEHHBIX

Htoro yacos no teme 8
11 | Tema «I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYHBOCTH OPTraHU3MOB)
11.1 | Uctopus cranoBnenus | 1 HcTopus cTaHOBICHUS U PA3BUTUS

Y Pa3BUTHUS T€HETUKHU
KAaK HAyKH

T€HETUKH Kak Hayku. PaboThl

I'. Mennens, I'. ne ®pusa, T. Moprana.
Posb 0T€UEeCTBEHHBIX YUEHBIX

B Pa3BUTHUM T'€HETHKH. PaboTHI

H.K. Konsuosa, H.1. BaBuiosa,

PackpriBaTh copeprkanrie TEpPMUHOB
U TIOHSITUM: TeHEeTHUKA, T'CH.
JlemoHCTpUpOBaTh 3HAHUS HICTOPUH
BO3HUKHOBEHHS I'€HETHKH.
XapaKTepHu30BaTh OCHOBHBIC ATaIlbl
Pa3BUTHS TEHETHKH KaK HAYKU
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A.H. benozepckoro, I'.JI. Kaprieuenko,
0. A. ®unumuenko, H.B. Tumodeena-
Pecogckoro.

JdeMoHcTpaumuu

Ilopmpemuwi: I'. Mennens,

I'. le ®pus, T. Mopran,

H. K. Konsuos, H. 1. BaBuios,

A. H. benoszepckuii, I'. /I. Kapneuenko,
IO. A. ®unumnyueHko,

H. B. Tumodees-PecoBckuit

11.2

OCHOBHBIE TTOHATHUS U
CHUMBOJIBI TEHETUKH

OCHOBHBIE T€HETUYECKNE TOHATUS

Y CUMBOJIBL. [ 'OMOJIOTUYHBIE
XPOMOCOMBI, aJUIEbHBIE TE€HBI,
aJIbTepHATUBHBIC TPU3HAKH,
JIOMHUHAHTHBIN U PEIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA,
YUCTas TUHUS, THOPHIBI, TEHOTHII,
dherotun. OCHOBHBIE METOIBI
T€HETUKU: TUOPUIOJIOTUUECKUH,
LIUATOJIOTUYECKUN, MOJIEKYJIIAPHO-
T€HETUYECKU .

JdeMoHcTpauuu

Tabauyvi: «MeToAbl TECHETUKNY,
«CXeMbI CKpEIIUBaHM.
JlaGopaTopHasi paGoTa
«JIpo3oduia kak 00BEKT TeHETHYECKUX
WCCJIEIOBAHUI)

PackpriBaTh comepkanue TEpMUHOB

Y TIOHATUM: HACIIEICTBEHHOCTD,
HACJIEOBAaHUE, U3MEHUYUBOCTD,
TeHOTHI, (PEHOTHUII, TEHOM, JIOKYC,
XPOMOCOMBI, aJIJIEbHBIE TE€HBI (aJlIeNn),
aJlbTEPHATUBHBIE TPU3HAKH,
TOMO3UT0Ta, TETEPO3UTOTA,
JIOMUHAHTHBIN IPU3HAK, PELIECCUBHBIN
MpPU3HAK, YUCTas TUHUSI, TUOPUIBI.
[Tosb30BaTHCSA TEHETUYECKOU
TEPMUHOJIOTUEN U CHMBOJIUKOU

JUIS 3aIIMCH CXEM CKPELIMBAHUS

HUToro yacosB 1o Teme
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12

Tema «3aKOHOMepHOCTI/I HaCJIeACTBCHHOCTHN»

12.1 | 3akoHOMEpPHOCTH 2 MonorudpuiHOe CKpelBaHueE. PackpsiBaTh coepkanne TEPMUHOB
HAaCJICIOBaHUS [TepBriit 3aKkoH MeHnaens — 3aKOH Y TIOHSTUI: MOHOTUOPUIHOE
MIPU3HAKOB. eAMHO000pa3usi TMOPUIOB MEPBOTO CKpEIIMBAHUE, YACTOTA T'AMET,
MonorubpuaHoe nokoJieHus. [[paBuiio 1OMUHUPOBaHUs. | JTOMHUHUPOBAHUE, PACIIEILICHUE
CKpEILINBAaHUE Bropoii 3akon Menaens — 3akoH IIPU3HAKOB.

pacIleIeHUs NPU3HAKOB. OnuceiBath onbIThl . Menaens
[{uTosIOrNYeCcKre OCHOBBI 10 M3YYECHUIO HACIIEIOBAHUS OJTHOU
MOHOTHOPHUIHOTO CKPEIIMBAHMUS. Mapbl IPU3HAKOB Y rOpOXa MOCEBHOTO.
['unores3a YUCTOTHI FTaMeET. [IpuBoaUTH (hOPMYIHPOBKHU MEPBOTO
JdeMoHcTpaumuu U BTOpOro 3aKoHOB ['. MeHnens (3akoHa
Ilopmpem: I'. MeHnenb. €IMHO00pa3usi THOPHIOB MIEPBOTO
Tabnuywl u cxemol: «I1epBbIi ¥ BTOPOM | MOKOJIEHHUS, 3aKOH PACILECTIICHUS
3aKOHBI MeHaemns. MPU3HAKOB) U OOBSICHATH UX
OobopynoBanme: MOJIEIb LATOJIOTUYECKNE OCHOBBI.

JUISL IEMOHCTPAIINU 3aKOHOB CocTaBJsITh CXeMbl MOHOTHUOPHUIHOTO
eanHO000pa3usi TMOPUIOB MEPBOTO CKPEIIMBAHUA U PEIIATh TEHETUYECKUE
TOKOJICHUS ¥ PACIICIUICHUS MPU3HAKOB; | 337a4l Ha MOHOTUOpUIHOE

CBETOBOM MUKPOCKOII, MUKpONIpenapar: | CKpEIMBaHHUE

«JIpozodumay.

IIpakTuyeckasi padora «13yueHue

pE3yIAbTaTOB MOHOTUOPHUIHOTO

CKpeIUBaHUA y IPO30(PUIIBI

12.2 | Ananusupyromiee 1 AHanu3upyrolee CKpEeIuBaHue. PackpriBaTh comepkanue TEpMUHOB
CKpELIMBaHUE. [IpoMeXyTOUHBII XapaKTep Y TIOHSITUI: aHATU3UPYIOIIEE
Henomnoe HacienoBanus. Pacuennenue CKpEIMBaHueE, HEMOJIHOE
JTOMUHHPOBAHUE MPU3HAKOB IIPU HEMTOJTHOM JTOMHUHUPOBAHUE, KOJIOMUHUPOBAHUE.
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JIOMHUHUPOBAHUU.
JdeMoHcTpaumuu

Tabuuilbl 1 cXeMBIl: « AHATU3UPYIOLIEe
CKpemuBanuey, «Hemomnoe
JIOMUHUPOBAHUE)

CocTaBiATh CXEMBI AaHATU3UPYIOLIETO
CKpEILUBaHUA U pelIaTh FTEHETUUECKUE
3a1a4M Ha aHATU3UPYIOLIEe
CKpPEIIMBAHUE U HEMTOJTHOE
JIOMUHUPOBAHUE

12.3

JurubpuaHoe
CKpElIMBaHNE

Jurubpunnoe ckpemniuBanue. Tperuit
3aKOH MeH1ens — 3aKOH HE3aBUCUMOTO
HACJIEIOBAHUS TPU3HAKOB.
[luTonornyeckre OCHOBEI
JUTUOPUIHOTO CKPEIIMBAHUS.
JdeMoHcTpauuu

Iopmpem: I". Mennens.

Tabauywvt u cxemvi: «Tperunii 3aK0H
Mennens».

OobopynoBanme: MOJIEIb

JUISL IEMOHCTPALIMU 3aKOHA
HE3aBUCHUMOTO HACJIEOBAHUS
MPU3HAKOB; CBETOBOM MUKPOCKOIT;
MUKporpenapat «Jpozodumnay.
IIpakTuyeckas padora

«3y4yenue pe3ynbTaTtoB
JTUTUOPUIHOTO CKPEIIUBAHUS

y ApO30(QUIIbD»

PackpsiBaTh coepkanne TEPMUHOB

Y TIOHSTUI: TUTHOPHUIHOE
CKpeluBaHue, HeHOTUITUYECKUI
paguKal.

OnuceiBaTh ONEITE I'. MeHnems

10 U3YYECHUIO HACIIEIOBAHUSA

JIBYX Iap MPHU3HAKOB Yy rOpoxa
MTOCEBHOTO.

[IpuBOUTH GOPMYIUPOBKY TPETHETO
3akoHa ['. Menaens (3akoHa
HE3aBUCHUMOTO HACJIEIOBAHUS
MPU3HAKOB) U OOBSICHATH €TO
LUATOJIOTUYECKNE OCHOBBI.

[IpumeHsaTH MAaTEMATHUYECKUI

pacyeT ¢ NOMOIIbI0 (PEHOTUITUYECKOTO
paavKana U METo/1a NEPEMHOKEHUS
BEPOSATHOCTEN BAPUAHTOB PACIIECIIIICHHS
MPU3HAKOB Y TOTOMKOB MO (PEHOTUITY
Y TEHOTHUITY.

CocTaBsITh CXEMbI IUTUOPUTHOTO
CKPEIIMBAHUA U PEIIATh TEHETUYECKUE
3a/1aud Ha JUTHOPUIHOE CKpPEIMBAaHUE
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12.4

Cuennennoe
HACJIEJOBAHUE
MPU3HAKOB.
XpOMOCOMHAas TEOpUS
HACJIEICTBEHHOCTH

CueruieHHOE HAaCIeJOBaHUE TPU3HAKOB.
Pa6otsl T. Moprana. CuemnieHHoe
HacJieJJOBaHUE T€HOB, HAPYIIECHUE
CUEIJICHUS] MEXTY T€HAMH.
XpOMOCOMHAas TEOpUS
HACJIEICTBEHHOCTH.
JdeMoHcTpauuu

Ilopmpem: T. Mopras.

Tabauyvt u cxemol: «CHenaeHHOE
HacJeJJOBaHHUE MPU3HAKOB

y Ip030(UITBD».

OobopynoBanme: MOJIEIb

JUTSL IEMOHCTPAIUU CIEIIIEHHOTO
HacJIeJJOBaHUs IPU3HAKOB.

PackpsiBaTh cosiepxanue TEPMUHOB

U IIOHSTHUM: CUEINICHHOE HACIeJOBaHUE,
HAPYILIEHHUS CLEIJICHUS T€HOB,
KPOCCHUHTOBEP, PEKOMOHHAITUS T€HOB,
TCHETUYECKUE KAPThI, MOPTAHUIA.
[TpuBoauTH GOPMYIUPOBKH 3aKOHOB
MopraHa (3akoHa CIIETUICHHOTO
HacJIeJOBaHMUS T'€HOB U 3aKOHA
HapYIICHUS CLIETUICHUSI MEXK Y T€HAMMU )
1 OOBSACHITH UX IIUTOJIOTHYSCKHUE
OCHOBBI.

[TepeunciisiTb OCHOBHBIE TTOJIOKEHUS
XPOMOCOMHOW TEOPUHU
HACJICICTBEHHOCTH.

Pemate reneTudeckue 3agaumn

Ha CLECIJICHHOE HACJICIOBAHUE TCHOB

Y HApYLIEHUE CLEIICHUS MEXITY
reHaMu

12.5

['ereTnka nmona

['enernka nosia. XpoOMOCOMHBIN
MEXaHU3M ONPENECICHHUS oA,
AyTOCOMBI Y IOJIOBBIE XPOMOCOMBI.
['omorameTHbI U TETEPOraMETHBIN
noJj. ['eHeTnueckas CTpykTypa
MIOJIOBBIX XpoMocoM. HacnenoBanue
MIPU3HAKOB, CLIETUIEHHBIX C MOJIOM.
JdeMoHcTpauuu

Tabnuysl u cxemol.: «I eHETHKA TIOJIAY,

PackpriBaTh comepkanue TEpMUHOB
Y TIOHSITUI: ayTOCOMBI, MIOJIOBBIE
XPOMOCOMBI, TOMOTaMETHBIN TOJI,
reTeporaMeTHbIN MOJL.

OOBACHATH XPOMOCOMHBIN MEXAHU3M
OITPENICJIEHHUS T10J1a Y OPraHU3MOB.
[IpuBOIUTE MPUMEPHI HACIEAOBAHUS
IIPU3HAKOB, CLIEINIEHHBIX C I1OJIOM.
CocTaBIATh CXEMBI CKPELIMBAHUS
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«Kapuotun yenosekay», «Kapuorun
npo3odunby, «Kapruotun nTuis

U pelaTh TeHETUYECKHE 3a/1aUn
Ha HaclieJJOBaHUE MPU3HAKOB,
CUEIJICHHBIX C MOJIOM.

[IpuBOIUTH MpUMEPHI TEHETUYECKUX
3a00seBaHuil U 1eEKTOB

y OPTaHU3MOB, CBSI3aHHBIX C TOJIOBBIMU
XpOMOCOMaMu

12.6

['eroTun xak
[eJIOCTHASA CUCTEMA

['eHOTHIT KaK LIEITOCTHAS CUCTEMA.
[ImeoTponust — MHOKECTBEHHOE
JleicTBUE reHa. MHOXKECTBEHHBIN
amnenu3M. Bzanmoeincteue
HeaJlJICIbHBIX TeHOB.
KomruieMeHTapHOCTS.

Onucras. [lonumepus.

['eHeTHYECKUIT KOHTPOJIb

Pa3BUTHS PACTECHUM, )KHUBOTHBIX

1 4eJIOBEKa, a TaK)Ke (PU3MOTIOTUUECKHUX
MIPOIIECCOB, MTOBEACHNS M KOTHUTUBHBIX
GyHKIM.

['eHeTHYECKHE MEXaHU3MBI
CHMOMOTeHE3a, MEXaHU3MBI
B3aUMOJICHCTBUS «XO35UH — IMapa3uT»

U «XO35IUH — MUKPOOHUOMY.
['eHeTHUeCKHE aCIEKTHI KOHTPOJIA

Y U3MEHEHUS HACJIEACTBCHHON
WH(pOPMAIIMH B TIOKOJICHUAX KJIETOK

Y OPTraHU3MOB.

PackpeiBaTh conepkanue TEpMUHOB

Y IOHATUN: MHOKECTBEHHOE JEUCTBUE
reHa (TuieioTpornus),
KOMILUIEMEHTAPHOCTb, JIUCTA3,
MTOJIUMEPHUSL.

Onpenensite opMbl B3aUMOIEUCTBUS
aJUIETIbHBIX U HEAJUVIEJIbHBIX TE€HOB.
[IpuBOAUTE IPUMEPHI IUIEHOTPOITHOTO
JIeHICTBUS I'€HOB.

Pemats renernyeckue 3agaun

Ha B3aMMOJIEUCTBUE HEAJUIEIbHBIX
TE€HOB
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JdeMoHcTpaumuu
Tabnuywl u cxemol: « MHOKECTBECHHBIN
ajIen3M»; « B3auMoaeCTBHE T€HOBY

Htoro yacos no teme 10
13 | Tema «3aKOHOMEPHOCTH H3MEHYUBOCTH
13.1 | Ui3MeHYnBOCTH 1 B3aumopaelicTBrE reHOTHUIIA U CPEJTBI PackpsiBaTh copiep:xkaHne TEPMUHOB
pU3HAKOB. Busl npu GopMUPOBAHUM (PEHOTHIIA. Y TIOHSTUN: U3MEHUYUBOCTD,
U3MEHUYUBOCTU N3MeHYnBOCTh TPU3HAKOB. HEHACJIe/ICTBEHHAs U3MEHUHUBOCTD,
KauecTBeHHbBIE 1 KOJTUYECTBEHHBIE HACJIEJICTBEHHAs! U3MEHUYUBOCTb.
npu3Haku. Bujbsl ©13MEHUUBOCTH: CpaBHUBATh HEHACIIEJCTBEHHYIO
HEHaCJIEICTBEHHAs M3MEHYUBOCTD C HACJIEICTBEHHOM.
Y HacJEeACTBEHHAS. [IpuBOIUTH NpUMEPHI KAYECTBEHHBIX
JleMoOHCTpaun Y KOJIMYECTBEHHBIX MPU3HAKOB
Tabauyvt u cxemvi: «Bupl OPraHU3MOB, IPOSIBIICHU I
U3MEHUYUBOCTH. y OpTaHU3MOB HEHACJIeICTBEHHON
OO0opynoBaHme: )KuBbIe U TepOApHBIE | M HACIICICTBEHHON H3MEHYHUBOCTH
HK3EMILIAPHI KOMHATHBIX PACTEHUI;
pucyHk# (potorpadun) > KUBOTHBIX
C pa3JIMYHBIMU BUJAMU U3MEHYUBOCTH
13.2 | MomudukarmonHas 2 MoaudukaninoHHasi U3MEHYUBOCTb. PackpsiBaTh coepkanne TEPMUHOB
U3MEHUYUBOCTD Ponb cpeasl B popMupoBaHuu U TIOHSATUN: MOIU(PUKAIIMOHHAS,

MOAU(UKATMOHHONW U3MEHUUBOCTH.
Hopwma peakuuun npusHaka.
Bapuarimonuslii psij v BapuanmoHHast
kpuBas (B. Moranncen).

CaoiicTBa MOIU(PUKAIMOHHOM
W3MEHYHUBOCTH.

Wi (peHOTUINYECKAsl, USMEHYUBOCTb,
BapUaHTa, BApUALMOHHBIN P,
BapHUallMOHHAs KpUBas, HOpMa
peaKluy NPU3HAKA,

MoIu(DUKAITIH.

XapakTepu3oBaTh CBOMCTBA
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JdeMoHcTpaumuu

Tabauywl u cxemol:
«MonudukarmoHHas U3BMEHUHUBOCTHY.
O6opynoBaHme: )XUBbIE U repOapHbIe
AK3EMIUISIPbl KOMHATHBIX PACTCHU;
pucyHk (potorpadun) > KUBOTHBIX

C mpuMepaMu MOAN(UKATUOHHON
M3MEHYMBOCTH.

JlaGopaTopHasi paGoTa
«HccmenoBanne 3aKOHOMEPHOCTEN
MOAU(UKATMOHHONW U3MEHUUBOCTH.
[TocTpoeHnune BapualmOHHOTO psiaa

Y BApUALMOHHOW KPUBOI

MOJAU(PUKALMOHHON U3MEHYNBOCTH.
IToka3sIBaTh pOjb YCIOBUM BHEIIHEN
Cpebl B pa3BUTUU MOIU(DUKATUOHHON
U3MEHYUBOCTH Y OPraHU3MOB.
CtpouTh BapualOHHBIE PAIBI

U TpavK KpUBOH HOPMBI pEaKIIUU
IIPU3HAKOB Y PA3JIUYHBIX OPraHU3MOB

13.3

I'eHoTunMyeckas
N3MEHYHUBOCTb.
KomOnnaTuBHas
N3MEHYHBOCTD

['enoTHMMYECKasT U3MEHYUBOCT.
CBoiicTBa T€HOTUITHYECKON
M3MEHYHMBOCTH. BHIBI TEHOTUTTMYECKOM
M3MEHYMBOCTH: KOMOMHATUBHAS,
MyTaIMOHHAsI.

KomOnHaTuBHas U3MEHYMBOCTb.
Meii03 1 MOJIOBOM MPOIIECC — OCHOBA
KOMOMHATUBHOM M3MEHUYHUBOCTH.
Ponb koMOMHATUBHON M3MEHYHNBOCTH
B CO3/IaHUM T€HETUYECKOTO
pa3zHo00Opa3us B Mpejiesiax OJHOTO
BHJIA.

JdeMoHcTpaumuu

Tabnuywl u cxemor: «KomOMHATUBHAS

PackpeiBath cosiepkanne TEPMUHOB

U TIOHSTUN: KOMOMHATUBHAs
U3MEHYUBOCTb, MyTallMOHHAS
W3MEHYUBOCTh, KOMOUHAIIUYU, MyTallUH.
XapakTepu3oBaTh CBOMCTBA
TEHOTUITNYECKON N3MEHUUBOCTH.
OnuceIBaTh MENWO3 U MOJIOBOU MPOILIECC
KaK OCHOBY IIPOSIBJICHUS Y OPTaHU3MOB
KOMOMHATUBHOW M3MEHUYUBOCTH.
[Toka3bIBaTh Ha KOHKPETHBIX TPUMEpPax
POJIb KOMOMHATUBHON U3MEHYHBOCTHU

B CO3/IaHUM T€HETUYECKOTO
pa3zHo00Opa3usi OPraHU3MOB B IIpeeIax
OJIHOTO BH/IA.
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U3MEHYHUBOCTHY, «Meno3,
«OmI010TBOPEHHE

CpaBHHUBATh TEHOTUITUYECKYIO
W3MEHYUBOCTh C MOAU(PUKAITMOHHON

13.4

MyraunonHas
W3MEHYMBOCTb.
3aKOHOMEPHOCTH
MYTallHOHHOTO
mpoIiecca.
ONUreHeTUKa

MyTtannoHHas U3MEHUYUBOCTD. BUIbI
MYTalUi: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE U
VHIYLHPOBAaHHbIE MyTallWu. S nepHbie
Y IUTOIUIa3MaTUYECKUE MyTaLNH.
ComaTryecKre 1 MOJIOBbIE MyTALUU.
[IpuynHbBI BOSHUKHOBEHUS MyTallUH.
MyTareHsl U UX BIUSTHUE

Ha OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOI'O Mponecca. 3aKoH
TOMOJIOTHYECKUX PSIOB

B HACJICJICTBEHHON N3MEHUYHUBOCTH
(H.W. BaBunos). Buesnepnas
W3MEHYUBOCTh U HACJIEACTBEHHOCTb.
JdeMoHcTpauuu

Topmpemuwi: I'. Jle Opus,

B. Horanncen, H. 1. BaBuios.
Tabnuysl u cxemol: «I'eHETHUCCKHE
3a00JIeBaHUs YeI0BEKay, « BUIBI
MYTaLHW».

Oo6opynoBaHme: xKuBbi€ U repOapHbIE
AK3EMILISIPbl KOMHATHBIX PACTEHHUI;
pucyHk (potorpadun) > KUBOTHBIX
C pa3JIMYHBIMU BHIaAMU
W3MEHYUBOCTH.

PackpsiBaTh coziep;kaHue TEPMUHOB
Y MIOHSTUN: MyTaIlUU, XPOMOCOMHBIE
nepecTpoiiku (abepparun),
MOJIUTLION NS, AHCYTUIOU IS, MYTAHT,
MYyTarcHBbI.

[IpuBOIUTE IPUMEPHI MyTaALIUH,
BCTPEYAIOIINXCS Y PA3HBIX OPraHU3MOB.
Knaccudunuposats MyTanuu

10 Pa3HbIM OCHOBAHUSM.

Paznuyath Ha n300paxeHusx (cxemax,
Ta0JIuIax) TeHHbIE MYTaIllH,
XPOMOCOMHBIE TIEPECTPOMKHU PA3ZHBIX
BHJIOB: JICTICINH, AYTUIMKAIUH,
TPAHCJIOKALINU, UHBEPCUH; TCHOMHBIE
MyTalHH.

CpaBHUBATH MEXy COOON MyTalluu
pPa3HBIX BUJIOB.

XapakTepru3oBaTh CBOWCTBA
MYTalMOHHOW U3MEHYNBOCTH.
Ha3zpiBaTh nprurHbI MyTalN,
BBISIBJISAITh UICTOYHUKH (PAKTOPOB-
MYTareHOB B OKPYKaloLIEH cpese
(KOCBEHHO).

[IpuBoaUTH (hOPMYIHPOBKY 3aKOHA
TOMOJIOTUYECKUX PSIJIOB
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IIpakTuyeckas padora
«MyTtatuu y 1po30¢uiibl (Ha TOTOBBIX

1 HACJIEJICTBEHHON N3MEHUYNBOCTU
H. W. BaBmiioBa 1 000CHOBBIBATH €TI0

MUKpOIpenaparax)» 3HAYEHUE ISl IPAKTUKH CEIBCKOTO
XO035I1MCTBA
Htoro yacos no teme 6
14 | Tema «I'eHeTHKA YeJI0BEKA)

14.1 | I'enernka yenoBeka. 3 Kapunotnn uyenoseka. MexnaynaponHas | PackpsiBaTh coqepkaHne TEpMUHOB
Mertob1 MporpaMMa UCCIEI0BAHUSA T€HOMA Y IOHATUI: CCKBEHUPOBAHUE, KapTa
MEJIULIMHCKOU yesioBeka. MeToibl U3y4eHUsl TEHETHUKU | XPOMOCOMBI, TPOOaH I, HACJIEICTBEHHbIE
TE€HETHUKU YEJI0BEKa: T€HEalOTHYECKH, 0oJe3HU (MOHOTE€HHbBIE, MOJUTEHHEIE,

OJIM3HEIOBBIM, IIMTONCHETUYCCKHUH,
MOMYJISILIUOHHO-CTATUCTUYECKUM,
MOJIEKYJIIPHO-T€HETUYECKHIA.
CoBpeMeHHOE OIpe/IeNIeHNE TeHOTHIA!
MOJTHOT€HOMHOE CEKBEHHPOBAHHUE,
T€HOTUITUPOBAHKE, B TOM UHCIIE

¢ nomo1upro I[1I1P-ananmu3za.
HacnencrBennnie 3a00JIeBaHUS
YyesjoBeKa. [ eHHbIE 1 XpPOMOCOMHBIE
0o0s1e3HM yesioBeka. bone3snn

C HaCJICJCTBEHHOM
MIPEIPACIIONIOKEHHOCTHIO. 3HAUYCHHUE
MEJIUIIMHCKON TEHETHKH

B IIPEIOTBPAIICHUN U JICUSHUH
FeHETUYECKHUX 3a00JIEBAHUH YEI0BEKA.
MeauKo-reHeTHYECKOE
KOHCYJbTUpoBaHue. CTBOJIOBBIE

TE€HHBIE, XPOMOCOMHBIE), METUKO-
TeHETHYECKOE KOHCYJIbTUPOBAHHUE,
JIOPOIOBast AUArHOCTUKA, aMHUOIICHTES3.
[TepeuncisaTb 0COOCHHOCTH U3YUCHUS
TeHETHUKH YEJIOBEKA H METOIbI
MEIULMHCKONU T¢HETHKH.
XapakTepu30BaTh METO/Ibl U3YUCHUS
T€HETUKH YeJI0BeKa (TeHeaToTHIeCKHM,
OJM3HEIOBBIHA, IIMTONCHESTUYCCKUH,
MOJIEKYJIIPHO-T€HETUYECKUA,
MOMYJISIITUOHHO-CTAaTUCTUYECKUT ).
OnuceIBaTh EIH, 330291

U JTOCTHKEHUS MEXTyHApOIHOM
nporpamMMbl «I'€eHOM YeToBEeKay.
Paznuyath Ha n300paxeHusx (cxemax,
Ta0IUIaX) KapThl XPOMOCOM
(reHeTuueckue, puznyueckue,
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KJIeTKU. [oHsATHE «TeHeTUYEeCKOTO
rpy3a». OTHYECKHE aCIEKTBI
UCCIIeIOBaHUM B 00JaCTH
pEIaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX
KJIETOK.

['eneTnyeckue HakTOPbI MOBBIIICHHOM
YyBCTBUTEIHHOCTH Y€JIOBEKA

K QU3NYECKOMY U XUMUYECKOMY
3arpsi3HEHUIO OKPYKAIOUIEH CPEIbI.
['eneTnueckasi mpeapacnoioKEHHOCTh
YyeJIoBeKa K MaToJIOTUSIM.
JdeMoHcTpaumuu

Tabauyvt u cxemsi: «Kapuorun
4yesnoBekay, «MeTo bl u3yueHusl
TeHETUKH YesoBeKay, «['eneTnueckue
3a00J1€BaHUS YEIIOBEKAY.
I[IpakTnueckas padora
«CocTaBiieHHE U aHAJTU3 POJIOCIOBHOM»

CHUKBEHCOBBIE).

OnuceIBaTh METOBI COBPEMEHHOTO
omnpeieJIeHns TeHOTUTIA OpraHnu3Ma;:
MOJTHOT€HOMHOE CEKBEHHPOBAHUE,
T€HOTUITUPOBAHHE, B TOM YHCIIC

¢ nomopto I11[P-ananmu3a.
XapakTepu3oBaTh HACIEACTBEHHbIC
3a00JIeBaHM Y€I0BEKa U 3a00JICBaHUS
C HACJICICTBEHHOU
MIPEAPACIIOIOKEHHOCTHIO.
CpaBHUBATH T€HHBIE, XPOMOCOMHBIE
0o0s1e3HM YeJIoBeKa U 00JIE3HU

C HACJICICTBEHHOM
MIPEAPACIIOIOKEHHOCTHIO.
VYcraHaBiauBaTh B3aMMOCBS3b MEKTY
HACJIeICTBEHHBIMU 3a00JICBaHUSIMHA
YeJIOBEKa U MX TeHETUUECKOM OCHOBOM.
OO0OCHOBEIBATH 3HAUYEHUE MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAHUS

B MPEJIOTBPAIICHUH U JICUCHUN
HAaCJIECTBEHHBIX 3a00JICBaHUI
YyeJIoBeKa

Htoro yacos no teme 3
15 | Tema «Cesiekuusi OpraHu3IMoB»
15.1 | OcHoBHBIC MOHATHS 1 JloMecTuKanus v CeNneKIus. PackpsiBaTh conepxkaHne OCHOBHBIX

CCIICKIIMHU

3apoXkKICHUE CEICKIINU
U JOMECTHUKAILIUU. Y YeHUe

TMOHSITHUI: CEJCKIUS, JOMECTUKALIHS,
MIPUMUTHUBHAS CEJICKIIHS,
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H.N. Basunosa o LlenTpax
MPOUCXOKICHUS] U MHOTOOOpa3us
KYJIbTYPHBIX pacTeHuil. Poib cenekuun
B CO3JJaHHM COPTOB PACTCHUU U MOPOL
*KHUBOTHBIX. COpT, MOpoAaa, ITaMM.
3aKOH TOMOJIOTHYECKHUX PSIOB

B HACJICJICTBEHHON N3MEHUYUBOCTH
H.W. BaBuioBa, ero 3Ha4cHUE

JUIS1 CEJIEKIIMOHHOM paOOoTHI.
JdeMoHcTpauuu

Iopmpemuwi: H. 1. BaBuios,

N. B. Muuypun, I'. 1. Kapneuenko,
I1. IT. JIykpsinenko, b. JI. Actaypos.
Tabauywt u cxemwl: «lL{eHTpHI
MPOUCXOKJICHUSI 1 MHOTO0Opa3ust
KYJbTYPHBIX PACTEHUI», «3aKOH
TOMOJIOTUYECKHX PAJIOB

B HACJICICTBEHHON N3MEHUUBOCTI.
JlaGopaTopHasi paGoTa
«/3yuenue copToB KyJbTYPHBIX
pacTeHui U MOPOJ JOMAIITHUX
YKUBOTHBIX)»

KOMOMHATHBHAS CEJICKIIHS, COPT,
opoJa, MTaMM.

[TepeunciisiTb OCHOBHBIE ATAlIbI
Pa3BUTHS CEJIEKIINU KaK IMPOIecca

Y HAyKH.

XapakTepru3oBaTh COACPKAHUE
yuenus H. U. BaBuiiosa

o LlenTpax mpoucxoxaeHus

¥ MHOT000Opa3usi KyJIbTYpPHBIX
pPaCTEHUM.

[Toxa3zbiBaTh LI€HTPBI MPOUCX 0K IACHUS
¥ MHOT000pa3us KyJIbTypPHBIX
pactenu u LIeHTphI noMecTrKanuu
JIOMAIITHUX >KUBOTHBIX HA KapTe

MUPAa, CBSI3BIBATHh KX MECTOTIOJIOKECHUE
C O4Yaramuy BO3HUKHOBEHUS IPEBHEUITNX
UBUIN3ALUH.

CpaBHHBATH COPT, TOPOAY, LITAMM

C BUIAMU-POJINYAMHU.

OO00CHOBBIBATh 3HAYCHHE 3aKOHA
TOMOJIOTMYECKHUX PSIJIOB

B HACJIEJICTBEHHOW U3MEHYNBOCTH

H. 1. BaBuiioBa 151 CENEKIIMOHHON
padoTHI.

OnuchIBaTh NEPCIEKTUBBI
JIOMECTUKAIIUU U CO3JAHUE HOBBIX
COPTOB KYJIbTYPHBIX PACTEHUH, TTOPOL
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JIOMAIIIHUX )KUBOTHBIX U IITAMMOB
MHKPOOPraHU3MOB

15.2

Metoast
CEJICKIIMOHHOU
pabotsl. CoxpaHeHue,
W3y4YECHUE

1 MCTIO0JIb30BaHNUE
FeHETUYECKUX

pecypcoB

MeTofbl ceNeKIMOHHON paboTHhl.
HckyccTBeHHBIM 0TOOP: MacCOBBIM

Y UHJAUBHUIYAJIBHBIN. DTambl
KOMOMHAIMOHHOM CEIEKIINH.
HcnbiTanue npou3BoauTeNICH

1o MOToMCcTBY. OTOOP MO FrEHOTHUITY

C TIOMOIIIbIO OIIEHKHU (heHOTUIIA
MOTOMCTBA U OTOOP MO T€HOTUITY

¢ momonieio ananuza JJHK.

N cKyCcCTBEHHBIN MyTareHes3 Kak METO/
CEJIEKIIMOHHOU pabOTHI.
PaguanimoHHBIN 1 XUMUYECKUI
MYTareHe3 Kak HCTOYHUK MyTaIui

y KyJIbTYpPHBIX (hOPM OPTraHU3MOB.
Hcnonbs30BaHNE TEHOMHOTO
PEIAKTUPOBAHUS U METOIOB
pekomOunanTHbIX JIHK a1st monyuenus
MCXOJHOTI0 MaTepUAIIa I CENEKIUU.
[Tomy4yeHne noJIMIIOUIOB.
BuyTtpuBugoBas ruopuan3aimsi.
BiM3K0pOICTBEHHOE CKPENIMBAHNUE,
wiu uHOopuauHr. HepoacteenHoe
CKpellMBaHue, WiIN ayTOPUIUHT.
I'eTepo3uc u €ero NpUIUHBI.
Hcnonp3oBanue rereposuca

PackpeiBath cosiepkanne TEPMUHOB

U TIOHSITU: UCKYCCTBEHHBIN 0TOOD,
MIPOU3BOJAUTEIIN, IKCTEPHED,
OJIM3KOPOJICTBEHHOE CKpPEIIMBAHUE,
WJIUM UHOPUAMHT, HEPOJCTBEHHOE
CKpelllMBaHue, WU ayTOPUIUHT, YUCTasI
JIMHUS, TeTepo3uc (THOpuaHas cuia),
T€HOMHOE peAaKTUPOBAHHUE,
HCKYCCTBEHHBIU MyTarenes, pakTopsi-
MyTareHsbl, MOJUIIIIONAbI, OTAAICHHAS
rudpuan3aInsi, CCKBEHUPOBAHUE.
XapakTepu30BaTh OCHOBHBIE METOIbI
CEJICKIIMY PACTEHUHN U KUBOTHBIX:
HCKYCCTBEHHBIN OTOOP

U TUOpUIU3ALINIO.

CpaBHHUBATh MAaCCOBBIN HCKYCCTBEHHBIN
0TOOP C UHAUBHUIyaTbHBIM, TOKA3bIBATh
VX 3HAYEHUE IS CENEKIUU
KYyJbTYPHBIX PACTEHUM U IOMAIIIHUX
YKUBOTHBIX.

[IpuBOIUTH KOHKPETHBIE TPUMEPHI
OTAAJICHHOW THOPUAN3AIINY B CETICKIIUH.
OnuceiBath onbIT . JI. Kapnieuenko

10 TIPEOI0JICHUIO OSCIIIIOIHUS
MEKBHUI0BBIX THOPUJIOB.
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B cenekuuu. OtnaneHHas
rudopunuzanus. [Ipeogonenue
OecITous MEeKBHUIOBBIX THOPHIOB.
JlocTrkeHUs CeNeKIun PaCTEHUN U
JKABOTHBIX.

CoxpaHeHUE U U3yYEHNE TEHETUYECKHUX
PECYPCOB KYyJIbTYPHBIX PACTEHUHN U UX
JUKUAX POANYEHN JJIs1 CO3AAHUSI HOBBIX
COpPTOB U TUOPUIOB
CEIbCKOXO03AMCTBEHHBIX KYJBTYP.
JdeMoHcTpaumuu

Ilopmpemuwi: H. V1. BaBuios,

N. B. Muuypumn, I'. JI. Kapneuenko,
H. bopnoyr, . K. benses.

Tabauyst u cxemvi: «MeTobI
cenekuum», «OtnaneHHas
rudbpuanzanus», « Myrarenes».
JlaGopaTopHas padora

«/3yueHue METO0B CENEKIINU
pacCTEHUI

IIpakTuyeckas padora

«IIpuBHBKa pacTeHUI».

IKcKypceusi «KOCHOBHBIE METOIBI

Y IOCTHKEHHUSI CEJICKIINU PACTCHUN

Y KUBOTHBIX (Ha CEJICKIIMOHHYIO
CTaHIIUIO, IUIEMEHHYIO epMy,
COPTOUCIIBITATEIIbHBIN YYaCTOK,

Paznuyath Ha n300paxeHusx (cxemax,
Ta0IUIAX) Y OTAEIbHBIX
IPEICTABUTEIIEN KOHKPETHOTO COPTa
Y TIOPO/JIbI XO35IUCTBEHHO IIEHHBIE
MPU3HAKU, HEOOXOIUMbIE YETIOBEKY.
XapakTepru3oBaTh POJb CEIEKIIAN

B 00€eCIeueHnH MPOI0BOJILCTBEHHON
0€30MacHOCTH YEJI0OBEYECTRA.
[TpuBOAUTH KOHKPETHBIC TPUMEPHI
JOCTUKEHUN CENIEKIIUU KYJIbTYPHBIX
pacTEeHU U IOMAITHUX KUBOTHBIX

B Poccum
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B TEIJIMYHOE XO35MCTBO,
B JIaDOPaTOPHUIO arPOYHUBEPCUTETA
WIN HAYYHOTO LIEHTPa)»

HUToro yacosB 1o Teme 4
16 | Tema «BMOTEXHOJOTrUA U CHHTETHYECKAS OUOJIOTHU
16.1 | BuorexHonorus Kak 1 OOBEKTHI, UCTIOJIB3yEMbIE PackpriBaTh copeprkanrie TEpPMUHOB

HayKa U OTpacib
IPOU3BOJCTBA

B OMOTEXHOJIOTUH, — KIIETOYHBIE

Y TKaHEBbIE KYJIbTYPBHI,
MHKPOOPTAHU3MBI, UX XapaKTEPUCTHUKA.
TpaaumonHast OUOTEXHOJIOTHUS:
xJ1e00NeYeHNE, TOTYyYEHUE
KHCJIOMOJIOYHBIX MPOJIYKTOB,
BUHOJIeNe. MUKPOOUOIOTUUECKUI
cuHTe3. OObEKTHI
MUKPOOUOJIOTUUECKUX TEXHOJIOTHH.
[IpousBoacTBO O€NKa, AMUHOKUCIIOT
Y BUTAMUHOB.

JdeMoHcTpauuu

Tabnuywl u cxemol: «Vcrmonp3oBaHue
MUKPOOPTaHU3MOB B IPOMBIIIJIEHHOM
MIPOU3BOJICTBEY.

JlaGopaTopHasi paGoTa

«M3ydeHne 00bEKTOB
OMOTEXHOJIOTHI.

I[IpakTnueckas padora
«ITonmyyeHne MOJIOUYHOKHUCITBIX
MPOJTYKTOBY.

Y TIOHSATHIA: OMOTEXHOJIOTHSI,
TpaguIInOHHAsS OMOTEXHOJIOTHS,
MHKPOOHOJIOTHUECKUI CHHTE3,
MHKPOOHOJIOTHUECKasT TEXHOIOTHS.
[TepeuncasaTh HanpaBICHUS
OMOTEXHOJIOTHH, IISIIN M 3a/IaYH,
CTOSIIIIUE TIEpe]] OMOTEXHOJIOTHEH.
XapakTepu3oBaTh 00BEKTHI,
UCIIOJIb3yEeMbIe B OMOTEXHOJIOTHH, —
KJIETOYHBIE ¥ TKAHEBBIE KYJIbTYPHI,
MHUKPOOPTaHU3MBL.

OnurceIBaTh OCHOBHBIC METO/IBI
TPagUIIMOHHON OMOTEXHOJIOTUU

U TOCTHKEHUS MUKPOOHOJIOTHYSCKOM
TEXHOJIOTHH.

OOG0CHOBBIBATH 3HAUCHUE
OMOTEXHOJOTHH

JUISL CeITbCKOX03SIHCTBEHHOTO
IIPOM3BOCTBA
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dkckypeus «buorexHomorus —
Ba)KHEIIIasi MPOU3BOIUTENIbHAS CHUJIA
COBPEMEHHOCTHU

(Ha OMOTEXHOJIOTUYECKOE
MIPOU3BOCTBO)»

16.2

OCHOBHBIC
HanpaBJICHUS
CHHTETHUYECKOU
OHOJIOTHH

Co3naHne TEXHOJIOTH

Y HTHCTPYMEHTOB LIEJICHAIIPABJIEHHOT O
VM3MEHEHUS U KOHCTPYHPOBAHHUS
TF€HOMOB C LEJbIO MTOTYy4YEHUS
OPraHu3MOB U UX KOMIIOHEHTOB,
COAEpKAIIMX HE BCTPEUAOIINECS

B NpUpojie OMOCUHTETUYECKUE MTYTH.
Knerounas nnxenepus. MeTo bl
KYJIBTYPBI KJIIETOK U TKaHEW pacTeHUU U
*uBOTHBIX. KprioGanku. ComaTuyeckas
ruopuaAn3aLns 1 COMaTUYECKUI
smOpuorenes. Mcnonbp3oBanue
rarIouJ0B B CEJEKIUN PACTECHUM.

M cKyCcCTBEHHOE OIUIIOIOTBOPEHUE.
PexoHCTpyKIIUS SULEKIETOK U
KJIOHUPOBAHHE KUBOTHBIX. MeTo1
TPAHCIUIAHTALIUU AJIEP KIETOK.
JdeMoHcTpauuu

Tabnuywl u cxemor: «Kaerounas
HUHKEHEPUS

PackpsiBaTh coepkanrue TEPMUHOB

Y TIOHSITUM: KJICTOYHAS WHKEHEPHUS,
KJICTOYHAS] TEXHOJIOTHS, METOI
KYJBTYPBI KJICTOK U TKAHEH,
TOTUMOTEHTHOCTD, TUTIOPUIIOTEHTHOCTb,
CTBOJIOBBIE KJI€TKH, MUKPOKJIOHATHHOE
Pa3MHOKEHHE PACTeHUH, COMaTHYecKas
TUOpUIN3ALINS, TaIJIOU I, THOPUIOMBI,
MOHOKJIOHAJIbHBIE Y OJUKIOHAJIbHBIE
aHTUTENa, METO]I TPAHCIJIAHTAIIUHU SE,
KJIOHUPOBaHHE.

XapakTepu3oBaTb OCHOBHBIE
HaIpaBJIeHUS CHHTETUYECKON
OMOJIOTHH.

OnuceIBaTh Ha KOHKPETHBIX MPUMeEpax
METO/Ibl KIIETOYHON MHKCHEPHH.
[IpuBOAUTH MpPUMEPHI UCTIOIB30BAHUS
MOHOKJIOHAJIBHBIX U MOJIUKJIOHAIBHBIX
AHTUTE B MEIUIHE.

OneHuBaTh 3HAYECHUE CUHTCTHYCCKOM
OMOJIOTHH JIJIST CEILCKOTO XO3SMCTBA

1 MEIUIAHEI
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16.3

XpoMocoMHast
Y TEHHAS! UHKECHEPHUSI

XpOMOCOMHAasI U T€HHAsA UHKEHEPHS.
N cKyCcCTBEHHBIN CUHTE3 T€HA U
KOHCTPYUPOBAHUE PEKOMOMHAHTHBIX
JHK. JlocTH>XeHHS U IEPCIIEKTUBBI
XPOMOCOMHOW U TEHHON UHKEHEPHH.
DKOJOTUYECKUE U ITUUECKHE
po0JieMbl TEHHON WHKEHEPUH.
JdeMoHcTpauuu

Tabnauyvt u cxemvi: «I'eHHast
VHXECHEPHSI»

PackpriBath cosiepkanne TEPMUHOB
Y TIOHSITUI: T€HHAs] UHKEHEePUs,
PECTPUKIIMOHHBIE HIOHYKII€a3bI
(pecTpUKTa3bl), TUIKUE KOHIIBI,
MJIa3MUIbI, PECTPUKIIUS,
JUTUpOBaHue, TpaHchopmanus,
CKPUHUHT, TPAHCTECHHbIE
(reHeTH4YeCKU MOAU(PUIIUPOBAHHBIC)
OpraHU3MBL.

OnuceBaTh METOABI
PENPOAYKTUBHOIO U TEPANIEBTUYECKOTO
KJIOHUPOBAHMUS, KJIETOUHBIE T
€XHOJIOTMH U CITIOCOOBI TEHETUYECKOU
UHKEHEPUHU.

XapakTepuszoBaTh JOCTUKEHUS TEHHOM
WHKEHEPUHU.

O1eHUBaTh KOJIOTUYECKHE

U ATUYECKHUE TPOOIEMBI
KJIOHUPOBAHMUSI U CO3JJaHUS
TPAHCTE€HHBIX OPTaHU3MOB,
MEPCIEKTUBBI Pa3BUTHUS
XPOMOCOMHOM ¥ T€HHOM

WHXEHEPUU

16.4

MepunmHckue
OMOTEXHOJIOTUU

MenuimHcKkue OMOTEXHOJIOTHH.

PackpriBaTh conepxxanue

TEPMUHOB U MIOHATUI: MEIULIMHCKAS
OMOTEXHOJIOTHSI, META0OJIOMHBIN
aHAJIN3, TEHOLICHTPUYECKNUU aHaIu3,
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MEPCOHAIIN3UPOBAHHAA METULIMHA,
pere’HepaTuBHas MEIULMHA.
XapakTepu3oBaTb METObI
MeTa00JIOMHOTO U T€HOLIEHTPUYECKOTO
AHAJIN3a; UCIIOJIb30BAHUE CTBOJIOBBIX
Kki1eToK; [1L[P-quarnocTuky; TapreTHyro
TEpAInIO paKa

HToro gacoB o teme 4
PesepBHOE Bpemst 1
OBHIEE KOJIMYECTBO 102
YACOB IIO ITPOI'PAMME
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11 KJIACC

Haumenosanue
No KomnuectBo OCHOBHBIE BUJIBI JEATETBHOCTH
pa3aenoB U TEM [IporpamMmmHoOe coniepxanue
/I 4acoB oOyyaromuxcs
y4e0HOTO IpeaAMeTa
1 | Tema «3apoxaeHue u pa3BUTHE IBOJIOLUMOHHBIX PEACTABJICHUI B OMOJIOTMH»
1.1 | DBomronMOHHAs | DBomtonmonHas tTeopus Y. JlapuHa. PackpriBaTh conepkanue TEpMUHOB

teopus Y. Jlapsuna

[Ipennochuikr BO3HUKHOBEHHUS
napBuHu3Ma. JKU3Hb 1 Hay4Hast
nesTenbHoCTh Y. J[lapBuHa.
JdeMoncTpanuu

Ilopmpemuwi: Apuctorens, K. JInunuei,
K. Bb. Jlamapk, 3. K. Cent-Unep,

K. KroBee, Y. JlapBuH.

Tabauywvt u cxemwi: «Cructema KUBOU
npupoibl (o K. JIuauero)y,
«JlecTHHIIA )KUBBIX CYILIECTB

(mo Jlamapky)», «MexaHuzm
dbopMupoBaHUs TPUCTIOCOOICHU

Yy PaCTEHUH U KUBOTHBIX

(mo Jlamapky)», «Kapra-cxema
MapiupyTa nmyremectsus Y. Jlapsunay,
«Haxonku Y. {apBuna»

Y MIOHSATUH: KpPEAlMOHU3M, BU]I,
CUCTEMAaTHKa, OMHApHAsi HOMEHKJIAaTypa,
MCKYCCTBEHHAs CUCTEMA
KJIacCH(PUKaIUX OPTaHU3MOB,
MCTOPUYECKUIN METO/I, TAPBUHU3M.
XapakTepru3oBaTh B3TJISIbI
Apucrotens, OMnenokna, Jlykpenus
Kapa, /1. Pes Ha pazButue XKuBOi
MIPUPOIBI.

OnenuBath Bkag K. JIunnes

B pa3BUTHE OHMOJIOTHH.

CpaBHUBATH B3IJISIAbI HA BU/T

u >Bosmronuio K. Jlmunes, K. b.
Jlamapka u Y. /lapBuna.

Kputnuecku oneHrnBaTh
KpEalMOHUCTCKUE B3TJIAIbI HA )KUBYIO
MIPUPOLY.

[lepeuncnsaTh KyJbTYPHO-UCTOPUUECKUE
Y €CTECTBEHHO-HAYYHBIE MPEIITOCHUIKA
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MOSIBJIEHUSI HBOJIIOIIMOHHON TEOPUU

Y. JlapBuHa.

OnuceIBaTh poJib UCTOPUUECKOTO
METO/IA.

N3narate CyIIHOCTH ABOJIFOLIMOHHON
teopuu Y. JlapBuHa.

Ha3ssiBaTh ocHOBHBIE (hakThl OMorpaduu
Y. /lapBuHa 1 3Tansl CO3AaHUA UM
ABOJIFOLIMOHHOMN TEOPUU

1.2

JIBMKYILIME CUIIBI
DBOJIIOLIUY BUJIOB
o Y. /lapBuny

JIBIDKyIIIME CUJTBI BOJIIOIIMU BUIOB
no Y. JlapBuny (BbICOKas
MHTEHCUBHOCTbH PA3MHOKEHHUS
OpraHu3MOB, HaCJEJACTBEHHAs
W3MEHYHMBOCTh, O0OpK0a

3a CyLIECTBOBAHUE, €CTECTBEHHBIN
U UCKYCCTBEHHBIN OTOOD).
JdeMoncTpanuu

Iopmpem: Y. JlapBuH.

Tabauywvt u cxemvi: «DopMbl OOPHOBI
3a cylectBoBanue», «llopoasl
roiyoei», «Maoroobpasue
KYJbTYPHBIX (DOPM KamycCTh»,
«ITopoapl TOMAITHUX )KUBOTHBIXY,
«Cxema o0pa3oBaHMS HOBBIX BUJIOB
(mo Y. JapBuny)», «Cxema
COOTHOILECHHUSI ABUKYIIUX CHJT
SBOTIOLIAM

PackpsiBath comepkaHre TEPMUHOB

Y TIOHSITHI: HACJIE/ICTBEHHOCTD,
W3MEHYHUBOCTb, HCKYCCTBEHHBIN 0TOOD,
O0opb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN 0TOOP.

W3naraTh CyIIHOCT YICHUS

Y. JlapBuHa 00 HCKyCCTBEHHOM OTOOpE.
XapakTepru30BaTh BIKYIINE CHITBI
HBOJTIOITY BUOB 10 [lapBuHy.
[TpuMeHsTh 3HaHUS O IBMKYIITUX CHUITaX
HBOJTIOITUY BUOB 10 [lapBuny

JJ1s1 00BSICHEHHSI MHOT000pa3us BUIOB,
OO/ TOMAITHUX JKHBOTHBIX 1 COPTOB
KYJIbTYPHBIX PaCTCHUHN
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1.3 | ®opmupoBanue 1 OdopmiieHre CHHTETUYECKOM TeOpUH PackpsiBaTh copepxaHue TEPMUHOB
CUHTETUYECKOMN spostonnu (CTD). HelttpanbHas Y TIOHATUM: TAPBUHU3M, MyTallUH,
TEOPHUH BOJIIOLUN Teopus 3BoaonMn. CoBpeMeHHast MYTallMOHHBIN MPOLIECC.

ABOJIIOIIMOHHAS] OMOJIOTHSI. OOBSACHATH IPUUMHBI KpU3HUCA
3HauYeHHE FBOJIOLIUOHHOMN TEOPUH JapBUHU3MA.
B (pOpMHUPOBAHUY €CTECTBEHHO- OO00CHOBBIBATH 3aKOHOMEPHOCTD
HAay4YHOW KapTUHBI MUPA. TpaHc(opMalnu JapBUHU3MA
JdemoHcTpanuu B CUHTETUYECKYIO TEOPHUIO IBOJIIOLUN
Ilopmpemui: C. C. UeTBEpHUKOB, (CTD).
H. W. Imaneraysen, 1. XonaenH, N3narate ocHOBHBIE 1To0keHusI CTD.
J. K. benses. OuenuBars Bkiana ['. [le @pusa,
Tabnuysl u cxemol: « OCHOBHEIC C. C. YerBepukona,
ITOJIOKEHUS CHHTETUYECKOU TEOPUHU N. N. llImaneraysena, /1. K. bensesa
SBOJIIOLIUN B (popmuposanune CTD.
OuenuBatp 3HaueHue CTO
B (hOpMHUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA
Hroro yacos 1o teme 4
2 | Tema «MUKPO3IBOJIIOLHS U €€ Pe3yJbTaThI»

2.1 | Oramsl 3 [MonynsAauus kak 3eMeHTapHas PackpsiBaTh copepxaHue TEPMUHOB
3BOJIIOIIMOHHOTO eauHuIa 3BOJIIOUH. COBPEMEHHBIE Y TIOHSITUI: MUKPO3BOJIIOLIUS,
mporecca: METO/Ibl OLICHKHA T€HETUYECKOTO MAaKpO3BOJOIMS, MyTaLlUU, HOMY SIS,
MHKPO3BOJIIOLUA pa3zHooOpa3us U CTPYKTYPbI KOMOMHAIIUU T€HOB, TeHO(POHI,

Y MaKpO3BOJIFOLIHS. nonyJsiiuit. U3smenenue renodoxaa AIEMEHTAPHOE IBOIIOLIMOHHOE SIBJICHHUE.
[Momynsiust — MOMYJISLNU KaK 3JIEMEHTAPHOE XapakTepu30BaTh MUKPOIBOIIOLNIO KAK
3JIEMEHTapHAs 3BOJIFOIIMOHHOE SIBJICHUE. 3aKOH ATaI MOSIBIICHUS TPUCITIOCOOICHUI
€IMHHIIA SBOJIFOLINU reHeTu4eckoro paBHoBecus Jl. Xapau, | 1 BUI00Opa3OBaHUA.
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B. Baitn6epra.

JdeMoncTpanuu

Tabauyel u cxemovr: «MyTaumoHHas
U3MEHUYMBOCTHY, «[lomynsaimonnas
CTPYKTypa BuJa», «Cxema IposiBICHHUs
3akoHa Xapau—BaitnGepray.
JlabopaTopHasi paGora

«BpIsIBIEHNE U3BMEHUYUBOCTH Y 0cO0€e
OJIHOTO BUJIa»

XapakTepu30oBaTh MOIMYJIALUIO KaK
AIEMEHTAPHYIO €IMHHUILY IBOJIOLUH.
[TepeuncisaTe NpU3HAKA UICATBHOU
MOMYJISIIIUU U OOBSICHATD YCIOBUS
BBITTOJIHEHUS 3aKOHA Xapau—
BaiinOepra.

[IpuMeHsATh UMEIOIITUECS] 3HAHUS

J71s1 OOBSICHEHUS TPUYMH U3MEHUYUBOCTHU
y ocobOeit 0 HOTO BHIA

2.2

DJleMEHTapHbIE
(haKkTOpbI SBOJIOIUU

DneMeHTapHbie GaKTOPHI (ABUKYIITUE
CHWJIBI) 3BOJIIOIIMU. MyTallMOHHBIH
nporecc. KomOuHaTuBHAS
U3MEHYUBOCTD. [[peiid renos —
Clly4aiiHble HEHAPaBICHHbIE
VU3MEHEHUA YaCcTOT aJuiesiei

B NONyJIALMsIX. (P PEeKT oCHOBATEIS.
Murpanuu. U30asums momyssmui:
reorpaduueckas (IpOCTpaHCTBEHHAS ),
Ouosiornyeckas (penpoayKTUBHAs).
JdeMoncTpanuu

Ilopmpemuwi: C. C. UeTBEpHUKOB,

2. Maiip.

Tabauysl u cxemol. «JIBUKYIIHE CUITBI
ABOJIIOLINNY, « DKOJIOTUYECKas
U30JISI U [OIYJISIUNA CEBAaHCKOU
dbopenny», «I'eorpaduueckas n30as1Us
JUCTBEHHUIIBI CUOUPCKOM

PackpeiBaTh comepkaHre TEPMUHOB

Y IIOHATUMN: MYTallMOHHBIN IIPOLIECC,
KOMOMHATUBHASI U3MEHYUBOCTb,
MOMYJISIITUOHHBIE BOJIHBI, Ipeii( reHoB,
MUTpaIUu, U30JIA1IHs, Teorpaduueckas
(mpocTpaHCTBEHHAS ) U30JISIIHS,
ounosornueckast (pernpoayKTUBHAs)
u3oJsnus, 3pPpext ocHoBaTens, dPPexT
OYTBUJIOUHOT'O TOPJIBIIIKA.
XapakTepu3oBaTh JIEMEHTApPHBIE
(bakTopbl (IBUKYIIUE CUIIBI) SBOJIOIUH.
OuenuBatsp Bkaag C. C. UeTBepukosa,
0. Maiipa B pa3BUTHE IBOJIIOIIUOHHOTO
YUEHHUS.

OOBSACHITH IPUYUHBI HEHANPABICHHOTO
JIEUCTBUSA JJIEMEHTAPHBIX
ABOJIIOIIMOHHBIX (PAKTOPOB.

[IpuMeHsATh UMEIOIINECS 3HAHUS
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Y JIMCTBEHHUIIBI JAYPCKOWN»,
«lTormynsiLIMOHHBIE BOJIHBI YUCIEHHOCTH
XUIIIHUKOB U KEPTB»

O JBMKYIIUX CHJIaX 3BOJIIOIUU
JU1s1 OOBSICHEHUSI TPUYUH pa3HOOOpa3us
reHo(oH/1a TOMYJISIIIUNA OAHOTO BUJIA

23

EctecTBeHHBIN
oTOOp —
HAIPaBJISIOIIN I
(haxTOp IBOJIIOIUH

EcrecTBenHsbIi 0TOOD —
HaIpPaBISIONUN PaKTOP SBOJTIOIUY.
®opMBbI €CTECTBEHHOT'0 0TOOpA:
JBIDKYUIUN, CTAOUITU3UPYIOIINH,
pa3pbIBaOIUN (TU3PYIITUBHBIN).
[TomoBoit oT60p. Bo3HukHOBEHNE

Y SBOJIIOIUS COLIMAIBHOTO MTOBEICHUS
KUBOTHBIX.

JdeMoHcTpanuu

Tabauywst u cxemovi: «CxeMa AeHUCTBUS
€CTEeCTBEHHOTO 0TOOpay, «DopMbl
OOpBLOBI 32 CYIIECTBOBAHUEY,
«HaycTpraibHBIN METaHU3MY,
«OKuBbIe UCKOITaeMBbIE»

PackprIBaTh comepikaHue TEPMUHOB

Y TIOHSITUM: €CTECTBEHHBIN 0TOOD,
JBIKYIIUNA 0TOOp, CTAOUIU3UPYIOLTUN
0TOOp, pa3phIBAIOIINK OTOOP, MMOJOBOM
otbop.

XapaKTepu30BaTh €CTECTBEHHBIN 0TOOP
KaK JIBIDKYIIYIO U HATIPABIISIOMIYIO CHITY
HBOJIOLINH, €T0 (HOPMBI.

PazangaTh (hOpMBI €CTECTBEHHOTO
0TOOpa B MOMYJISIITUSAX, PUBOIUTH
PUMEPBI ICUCTBUS B TIOMYJISAIIHASIX
dhopM ecTecTBEHHOTO 0TOOpA.
OOBSACHATH IPEATOCHIIKH

JUTSI TEWCTBHSI IBYDKYIIEH

U crabunusupyromieit popm
€CTECTBEHHOTO 0TOOpA.

CpaBHUBATH (hOPMBI €CTECTBEHHOTO
oTOOpa, JIes1aTh BHIBOJIBI HA OCHOBE
CpaBHEHHUSI.

[IpuMeHSTh HMEIOIIHECS 3HAHUS

0 €CTECTBEHHOM O0TOOpE

JJ1s1 O0OBSICHEHUSI TTPOIIECCOB,
MPOUCXOISIINX B TIOMYJISAIUSX BUIOB
OpraHU3MOB
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24

[Ipucnoco01eHHOCTh
OpraHU3MOB KaK
pe3yJbTar
MUKPO3BOIIOITUN

[Ipucnoco61eHHOCTh OPraHU3MOB KaK
pe3yJabTaT MUKPOIBOIIOLIUH.
Bo3nukHOBeHME NpUCIOCOOIECHUM

y OpraHuzmMoB. ApomMop(o3bl

u uauoaaantanuu. [Ipumepst
IPUCIOCOOJIEHUI Y OpraHU3MOB:
Mopdosorudeckue, Gpru3noI0THIECKHE,
OMOXMMHYECKHE, ITOBEICHYECKIE.
OTHOCUTENBHOCTh TPUCITOCOOIEHHOCTH
OpraHU3MOB.

JdeMoncTpanuu

Tabauysl u cxembi:
«I1OKpOBUTEIBLCTBEHHASA OKpPACKa
AKUBOTHBIX», «[Ipenynpexaaromast
OKpacKa >KMBOTHBIX»,
«Duznonornyeckue aganTanum,
«ITpucnocoOIeHHOCTh OPTaHU3MOB U
€€ OTHOCUTEIBHOCThY.
O6opynoBanme: repOapuu pacTEHUI;
KOJUIEKIIMY HACEKOMBIX; Uydelia ITUIl U
3BEpEU C MPUMEPAMU Pa3IUYHBIX
PUCTIOCOOICHHIA.

JlabopaTopHas padora
«ITpucnocoOsieHnst OpraHu3MOB U UX
OTHOCHUTEJIbHAS 11€IeCO00Pa3HOCThY.
JlaGoparopHasi paGora

«3yuenue apomopho30B u

PackpriBath cosepkanme TepMuHa
MPUCIIOCOOJIECHHOCTh OPTraHU3MOB
(amamtamus), apoMopdo3,
UIM0A 1l Talusl.

[IpuBOIUTH KOHKPETHBIE TPUMEPHI
MPUCIIOCOOJICHUI OPraHU3MOB
(Mopdonorudeckue, Pu3noIOruIecKue,
OMOXMMUUYECKHE, TTOBEICHYCCKHE).
OOBSACHATH MEXaHU3M BO3HUKHOBEHHUS
MPUCIIOCOOJICHUI Y OPraHU3MOB.
[IpuBoauTH NpUMEPHI ApOMOPHO30B

Y UAMOaJaNTalui y paCTEHUN

U KUBOTHBIX.

OOBsICHATH pOJib apoMOp(O30B

B OCBOCHUU OpraHU3MaMU HOBBIX CPel
OoOUTaHUA.

OOBSACHATH POJIb UANOAAANITAIIUN

B MIPUCIIOCOOJICHUU OPTaHU3MOB

K KOHKPETHBIM YCIOBUSIM CPE/JIbI.
JlOKa3bIBATh OTHOCUTEIILHBIN XapaKTep
MPUCIIOCOOJICHHOCTH U IPUBOAUTH
pUMEpPbl OTHOCUTEIHLHOCTH aJIalTallHil.
PackpbiBaTh 3HaUEHUE JBUKYIIUX CUIT
HBOIOLNH B ((OPMUPOBAHUU
MpUCTIOCOOICHUI
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UIMOAQJANTAlluN Y PACTEHUN
U JKUBOTHBIX)»

2.5 | Bug, ero kpurepuun Bug, ero kputepuu u CTpykTypa. PackpbiBath cosiepkanue TEPMUHOB
U CTPYKTypa JeMoHcTpanun U TIOHSTUN: BUJ, KpUTEPUU BUJA,
Tabauyer u cxemwvr: «Kpurepuu BUIa», | moauMopQpu3M, BUILI-ABOMHUKH, apeall,
«Bunpl-nBoiHukn», « CTpyKTypa BUJa | SKOJOTHYECKAs HUIIA, ITOMYJISIIN,
B [IPUPOJIEY. BUJIOBOW KapUOTHI, KOCMOIIOJIUTHI,
OO6opynoBanme: repOapuu paCTEHUN; | SHAEMUKH, [OIBUIBI, DKOTHIIBL.
KOJUIEKI[MY HACEKOMBIX; YydYella NTULl | XapaKTepU30BaTh KPUTCPHUH BUIA
Y 3BE€pEU pa3HbIX BUJIOB. (Mopdosiornueckuii, reHeTUUECKUH,
JlabopaTopnas padora OMOXMMHUYECKHH, TeoTpapuueCcKui,
«CpaBHEHME BUIOB HKOJIOTUUECKUN, OMOXUMUYECKHUIN).
110 MOP(}OJIOTUUECKOMY KPUTEPHUIO» OOBSACHIATH HEOOXOUMOCTD
MCII0JIb30BaHUs BCEM COBOKYITHOCTHU
KPUTEPUEB ISl ONIPEACICHUS BUTOBOM
MPUHAJJICKHOCTH OpraHu3Ma.
[TepeuncisiTb OCHOBHBIE
BHYTPHUBHIOBBIEC TPYITUPOBKHU.
OOBACHITH TPUUUHBI
CYILIECTBOBAHUSI MOHO-
Y TIOJINTUITUYECKUX BUJIOB.
CpaBHUBATbH BUJIbI
110 MOP(OJIOTUYECKOMY
KPUTEPUIO
2.6 | BunoobpasoBanue Bunoo6pa3zoBanue kak pe3ysibTar PackpeiBath coepkaHre TEPMUHOB
KaK pe3yJbTaT MUKPO3BOJIOIUHU. M30msius — U MIOHATHI: BUI000pa30BaHuUeE,
MUKPO3BOJIOIUH. KJII0UeBOM (DaKkTOp BUI00Opa30BaAHUS. M30JIALIMS, KOABOIIOLIHS.
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CBs35b
MUKPOIBOJTIOITUH
U SIMUIEMUAOJIOTHH

[Tyt 1 cnocoOsl BUI000Opa30BaHUS:
ajutonarpuyieckoe (reorpaduyueckoe),
CUMITATPUUECKOE (IKOJIOTUUYECKOE),
«MTHOBEHHOE» (TTOJIUILIONU3AIINS,
rubpuauzanus). JJIMTeabHOCTh
ABOJIIOIIMOHHBIX MPOIECCOB.
Mexanu3mbl (HOpMUPOBAHUS
OMOJIOTHYECKOTO pa3HOOOpa3usi.
Ponb sBOIOIIMOHHOM OHOTIOTHH

B pa3pabOTKe HAYUHBIX METO/IOB
COXpaHEeHHs OMopa3zHOo0Opa3usl.
MuUKpO3BOJIIOIUSA U KOIBOJIIOIHUS
Napa3uToOB U UX X0351€B. MeXaHU3Mbl
dbopMupoBaHus yCTOMYUBOCTU

K aHTHOMOTHKAM U CIOCOOBI OOPHOBI
C HEll.

JdeMoncTpanuu

Tabnuysl u cxemol: «CrocoObI
BUJ1000pa3oBanus», «I eorpaduueckoe
BUJI000pa30BaHKE TPEX BUJIOB
JaHJBIIIEH», « DKOJIOTHYECKOE
BUJ1I000pa30BaHNE BUIOB CUHUIDY,
«ITonummon el pacrenuiny, «KamyctHo-
peeuHbI THOPUIY.
Oo6opynoBanue: repdapun pacTeHUN
OJIU3KHUX BUOB, 00pa30BaABIINXCS
Pa3IUIHBIMU CTIOCOOaMHU

XapakTepu3oBaTh BUI000pa30BaHUE
KaK pe3yJabTaT MUKPOIBOJIOIIHH.
OOBACHATH POIb U3OJSAIUH

B 00pa30BaHUM HOBBIX BUOB.
XapaKkTepu30BaTh Pa3IUUHbIC CITIOCOOBI
BUJ1000pa30BaHus (AJLTONATPUUYECKOE,
CUMIIATPUYECKOE).

[IpuBOAUTH KOHKPETHBIE TPUMEPHI
BHJIOB, 00Pa30BaBIIMXCS Pa3TUIHBIMU
criocobamu.

[IpuMeHsTh 3HaHUSA CIIOCOOOB
BH1000pa30BaHUs 711 OOBSICHEHUS
MPUYUH MHOT000pa3usi BUIOB.
OOBACHATH BOSHUKHOBEHHUE
YCTOMYUBOCTH MTATOTEHOB

K aHTHOMOTHUKAM

HUToro yacosB 1o Teme

14
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Tema ((MaK];)OZ)BOJIIOHI/IH " €€ pe3yjabTaTbD»

3.1 | Makpo3BOJIIOITHSI. | MeToapl n3y4yeHuss MaKpOIBOJIIOLMH. PackpsiBaTh coziep:xkaHne TEPMUHOB
[TaneoHTONMOrNYECKHE [TaneoHTONOTHYECKUE METOIBI Y TIOHSTUI: MAaKPOABOIIOLIHS
METOJIbI U3yUCHUS u3zyueHus 3Bosonuu. [lepexoansie (punorenes), nepexoaHbie GOPMBI,
ABOJTIOIIUHU bopMBbI ¥ PUITOTEHETUYECKUE PSJIbI (bUTOTEeHETUYECKUE PSAJIBI,
OpraHU3MOB. MaJCOHTOJIOT U
JdeMoHcTpanuu XapakTepru3oBaTh MAKPOIBOJIOIUIO KaK
Tabauywvl u cxemol: HAJIBUJIOBYIO 3BOJIIOLIUIO 00pa30BaHUs
«DuUNoreHeTUYeCKUn psijl IO, KPYITHBIX TAKCOHOMUYECKUX €IUHUII.
«ApXxeonTepukcy, «3Bepo3yobie OOBSCHATH 3HAYCHUE
siepb», «Cterouedanbhy, MaJCOHTOJIOTMYECKUX UCCIIeIOBAHUN
«Punnoduteny, «CemeHHbIE JUIS1 TOJTyYeHUs! (PaKTOB IBOJIFOLIUU
MArOPOTHUKI. OpraHu3MOB.
Oo0opynoBaHme: KOJUICKIINH, [IpuBOAUTE IPUMEPHI OPraHU3MOB,
repOapun, MyJIsKA UCKOTTAeMbIX OTHOCSIIIIUXCS K TTEPEXOIHBIM
OCTaTKOB OpPraHHW3MOB dhopmam.
HaspiBaTh rpynmbl OpraHu3MoB,
JUIs1 KOTOPBIX BOCCTAHOBIICHBI
(bUTOTEeHETUYECKUE PSIIBI.
CpaBHHBATH MTPOIIECCHI
MaKpO3BOJIIOIIUU U MUKPOIBOJIIOIIUU
3.2 | buoreorpadpudeckue | buoreorpadguueckre METOIBI PackpriBaTh conepkaHue TEPMUHOB
METOJIbI U3YUCHUS u3yueHus sBoitonnu. CpaBHeHUE U MOHSITUM: Ouoreorpadusi, SHIEMUKH,
3BOJIIOIUU ¢opsl u (hayHbl MATEPUKOB PEIUKTBHI.

U 0CTpOBOB. bruoreorpaduueckue
obnactu 3emuu. Buabl-sHaIeMUKH
U PEJIMKTHI.

OOG0CHOBBIBATH 3HAUCHHUE
ouoreorpadguu 1 U3yYCHUS
HBOJIIOIMH OPTaHU3MOB.
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JdeMoncTpanuu

Tabauysl u cxembi:
«buoreorpaduueckre 30HbI 3eMITN»,
«Jlpelid KOHTUHEHTOBY, « PETUKTHI.
O6opynoBanue: repOapun; KOJUICKIIUH
HaCEKOMBIX

[lepeuncnate OuoreorpaduveckKue
obnactu 3eMiii U OOBSCHSATH TPUUUHBI
WX BBIJICJICHUSI.

CpaBHuBath Quiopy u ¢hayHy MaTepuKoB
U OCTPOBOB, PACTEHUS U KUBOTHBIX
pa3HbIX Onoreorpaduyeckux odacTei.
[IpuBOIUTH NPUMEPHI PETUKTOBBIX
OpraHU3MOB, BUJIOB-9H/IEMHKOB.
OOBSACHATH MPUYUHBI COXPAaHEHUS
BUJIOB YHJEMHUKOB U «GKUBBIX
HCKOIIaeMbIX»

33

DOMOpuoIoruuecKue
U CPaBHUTEIHHO-
MOP(OJIOTUUECKHE
METO/IbI U3YUCHUS
ABOJTIOTIAH

OMOpUOTIOTUYECKUE U CPABHUTEIIHHO-
MOP(OJIOTUYECKUE METOAbI U3YyUECHUS
3BOJIIOLIUH. [ €eHETHUECKHE MEXAHU3MBI
3BOJIFOLIUY OHTOTE€HE3a U MOSBJICHUS
3BOJIFOIMOHHBIX HOBIIECTB.
['omonornuHbie U aHAJIOTUYHBIE
oprassl. PyiuMeHTapHbIe OpraHbl

Y aTaBU3Mbl. MOJIEKYIISIPHO-
TE€HETUYECKUE, ONOXUMUYECKHE

Y MATEMATHUYECKUE METOIbI

V3y4EeHUS IBOIIOLUU. ['OMOTOTNYHBIE
reHbl. COBpEMEHHBIE METOIbI
MOCTPOCHUS (PUITOTEHETUYECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MyTallMU ¥ 3BOJIFOLIHS
TEHOMOB.

PackpbiBath coepkanre TEPMUHOB

U TIOHATHI: IMOpHOIIOTHS, MOPGOIOTHS,
TOMOJIOTUYHBIE U AHAJIOTMYHbIE OPTraHbl,
PYAUMEHTHI, aTaBU3MbI, OMOXUMUYECKas
TOMOJIOTHUS.

XapakTepu3oBaTh SMOPUOJIOTUYECKHE,
CPaBHUTEIBHO-MOP(OJIOTHUECKHE,
MOJIEKYJIIPHO-T€HETUYECKHUE,
OMOXHMMHUYECKUE, MATEMATUYECKUE
METO/Ibl U3YUEHUS SBOJIOINHU.
OOBSICHATH 3HaUYCHHE YMOPUOIIOTUH,
CpaBHUTENIBbHOU Mopdooruu,
MOJIEKYJISIPHOM T€HETUKH, OMOXUMUH,
OnonHGOpPMATUKH I U3yUECHUS
HBOJIIOLIMY OPTaHU3MOB.

OnenuBath Bknag A. O. KoBanesckoro
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JdeMoncTpanuu

Ilopmpemuwi: K. M. bap,

A. O. Koanesckuii, @. MroJep,
. I'ekkensb.

Tabnuysl u cxemol: «HagaabHBIC
CTauu SMOPUOHATILHOTO Pa3BUTHS
MO3BOHOYHBIX >KUBOTHBIX),
«I"OMOJIOTUYHbIE Y AHAJIOTUYHBIE
oprasb, «PyaUMEHTb), « ATaBU3MbDY,
«XpOMOCOMHBIE HAOOPHI YETOBEKA
U ITUMIIaH3E».

Oo0opynoBaHme: KOJUICKIINH,
repOapun, MyJIsKM TOMOJIOTUYHBIX,
AQHAJIOTUYHBIX, PYJUMEHTAPHBIX
OpPraHoOB U aTaBU3MOB

B Pa3BUTHUE 3BOJIIOLIIUOHHOTO YUYEHHS.
OnuceiBaTh FTEHETUYECKUE MEXAHU3MBbI
ABOJIIOLIMHA OHTOT€HE3A U MOSBJICHUS
ABOJIFOLIMOHHBIX HOBIIECTB.

[IpuBOANTE MpUMEPHI ATABU3MOB U
PYAUMEHTAPHBIX OPTAHOB Y PA3JIMYHbBIX
OpPTraHU3MOB U OOBSICHATH IPUUYUHBI UX
MOSIBJICHUS.

[IpuBOANTH NPUMEPBI TOMOJIOTUYHBIX

Y QHAJIOTUYHBIX OPTAHOB.

CpaBHHUBATH CTPOEHHUE OPTaHOB

Yy OPraHU3MOB Pa3HbIX
CUCTEMATUYECKHUX TPYIIIL.

[IpuBOUTH IpUMEPHI OMOXUMHUYECKON
Y TEHHOW T'OMOJIOTHUH.

OueHuBaTh 3HaUeHUE OUOMH(DOPMATUKH
JUISL ©3YYEHHS 3aKOHOMEPHOCTEN
ABOJIIOLINU

34

OO0mue
3aKOHOMEPHOCTH
ABOJIFOLUU

OO01ue 3aKOHOMEPHOCTH (TIpaBuIIa)

sBOJIONIMHU. HeoOpaTUMOCTh 3BOJTIOIUH.

AnanTtuBHas pajauaius.
HepaBHOMEPHOCTH TEMITOB 3BOJTIOLUH.
JdeMoncTpanuu

Tabnuywl u cxemol: «I'1aBHEBIC
HaIpaBJIeHUS dBOJIIOIINNY, «O011THe
3aKOHOMEPHOCTH SBOJIFOLIUN

PackpriBaTh conepxaHue TEpPMUHOB

U MIOHSITUMN: CMeHa QYHKIINI OPraHoB,
HEOOPATUMOCTH SBOJIIOINY, aJalITUBHAS
paauanus, HEpaBHOMEPHOCTb TEMIIOB
ABOJIKOLIUY, YEPEAOBAHUE TTIABHBIX
HAIIPABJICHUM 3BOJIIOIUU.
AHanM3upoBaTh NPUUNHBI
YyepenOBaHUs TJIAaBHBIX HAIIPABJIECHUI
DBOJIFOLIHH.
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[IpuBOIUTE IPUMEDPHI

MIPOUCXOKIECHUS OPTaHU3MOB

OT HECTICLIMAJIU3UPOBAHHBIX IIPEIKOB U
UX IIPOIPECCUPYIOLIECH CIIEUAIA3ALINY.
OOBSCHATH TPUIMHBI HEPABHOMEPHOCTHU
TEMIIOB JBOJIKOLUU.

[IpuBOAUTE IPUMEPHI ATANTUBHOU
paguanuu y OpraHu3MOB.

OOBSACHITH NPUUYUHBI HEOOPATUMOCTHU
ABOJIFOLIMU

Htoro yacoB mo Teme 6
4 Tema «IIpoucxoxaeHue u pa3BuTHe ;KU3HU HA 3emJie»
4.1 | T'unoressl 2 HayuHble runoTe3bl NPOUCX 0K ICHUS PackpeiBaTh coqiepKaHuEe TEPMUHOB
BO3HHKHOBEHHUS KU3HHA ’KHU3HHU Ha 3emiie. AOuorenes Y MIOHSATHUM: KPEalluOHU3M, BUTAIU3M,
Ha 3emie U naHcrnepmus. J{Jonayunbie MaHCIepMHus, aONOTreHe3.

MPEICTABJIEHUS O 3aPOKICHUU KU3HU
(kpeanonusm). ['unoresa
MIOCTOSIHHOTO CAMO3apPOKICHUS KU3HU
U ee onpoBepxkeHue onbitamMu O. Penn,
JI. Cnannanuanwy, JI. [Tacrepa.
[IpoucxoxaeHue KU3HA

U acTpOOHOJIOTHSI.

JdeMoncTpanuu

Iopmpemuwi: ©. Penn,

JI. Cnamumanuanu, JI. [acrep.

Tabauyst u cxemwvl: «CxeMa ombITa

®. Penn», «Cxema onwita JI. [Tactepa

N3narath Hay4HbIE TUTIOTE3BI U TEOPUU
MIPOUCXOXKIECHUS KU3HU Ha 3emIIe.
OnuenuBats Bkiag @. Peman,

JI. Cnasmmanuanmy, JI. [Tactepa

B (popMHpOBaHNE HAYYHBIX B3IJISI0B
Ha MMPOUCXOXKICHUE KU3HU Ha 3eMJIE.
[lepedncnsaTh CTaaUM Pa3BUTHS KU3HH
Ha 3eMJie, COTJIaCHO TEOpHUH OUOI033a
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10 H3YYCHHIO CaMO3apOKICHUS
KUIHI»

4.2

OCHOBHBIE dTaIbI
HEOPraHUYECKOU
SBOJIIOIHUHU

OCHOBHBIE 3Tallbl HEOPraHUYECKOU
spostouu. [Inanerapunas
(reonoruueckas) SBOIIOLHS.
XuMudeckast 3BOJIOLUI. AOHOTEHHBIN
CHUHTE3 OPraHUYECKHUX BEUIECTB

u3 Heoprannueckux. OnsiT C. Mumnnepa
u I'. FOpu. O6pazoBanue NoJIMMEPOB
u3 MoHOMepoB. KoanepBarnas
runote3a A.M. Onapuna, runoresa
nepsuyHoro OynboHa JI. Xonzaeiina,
reHeruyeckas runoresa I'. Mesiepa.
Pu6o3umsl (T. YUek) u runoresa
«mupa PHK» V. T'un6epra.
dopmupoBaHrue MEMOpaH U
BO3HUKHOBEHUE MPOTOKJIETKHU.
JdeMoncTpanuu

Ilopmpemuwi: C. Munnep, I'. FOpwu,

A. . Onapun, /1. XonaeiiH,

I'. Mennep.

Tabauywst u cxemwvi: «CxeMa OmbITa

C. Mumiepa, I'. FOpu», «I9Tamnsl
HEOPTAaHUYECKOMN IBOJIOLIUN.
Bupryanbnas jabopaTtopHas padora
«MopgenmupoBanue onbITOB Muiiepa—
KOpu no uzydenunro abUOreHHOTO

PackpriBaTh coaepikaHue TEPMUHOB
Y TIOHSTHUM: T€0JI0THYECKAas DBOTIOIHS,
XHMHYECKask dBOJIIOIINS, a0MOTCHHBIN
CHUHTE3, TIepBUYHas aTMocdepa,
KOoarlepBaTHBIC KarlIu, pUOO3UMBI,
MPOOUOHTHI.

XapakTepu3oBaTh OCHOBHBIE 3TaITbI
XAMHUYECKOU IBOJTIOIHM.

Ha3spiBaTh XMMHYECKUN COCTaB
NepBUYHON aTMoc(ephl 3eMIIH.
OuenuBats Bknag C. Muepa,

I'. FOpu, T. Yeka, V. 'unbepta

B (popMHpOBaHNE HAYYHBIX B3IJISI0B
Ha IPOUCXO0XKIEHUE KU3HU HA 3eMIIE.
OnuchIBaTh yCIIOBHS, HEOOXOAUMBIE
JUI1 a0MOTE€HHOTO CUHTE3A
OPraHUYECKUX COCTUHCHUM.
[IpuBOIUTH TPUMEPHI MOJIEKYI,

Yy KOTOPBIX BO3HHUKJIU TTPOIECCHI
T€HETHYECKOTO KOTTUPOBAHUS

1 (pepMeHTaTUBHAS aKTUBHOCTb.
OOG0CHOBBIBATh HEBO3MOXKHOCTH
MTOBTOPHOTO BO3HUKHOBEHHUS KU3HU
Ha 3emJie
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CHHTE3a OPTAaHUYECKUX COCTUHEHUH
B IIEpBUYHOM aTMOchepe»

4.3 | Ucropus 3emiau u Hcropus 3eMii 1 METOBI €€ PackpsiBaTh copep:xkaHne TEPMUHOB
METO/IbI €€ U3yUECHUS n3ydeHus. MckomaeMple OpraHuyecKre | U MOHSTUN: TEOXPOHOIOT U
octaTku. ['eoxpoHoiorus u ee MeToibl. | (OTHOCHUTENbHAS, A0COIIOTHAS),
OtHocuTenbHas ¥ a0CONIOTHAS OKaMEHEIIOCTH, METObI
FEOXPOHOJIOTUA. [ ' €OXpOHONIOrHYeCcKass | FT€OXPOHOJIOTUH, TEOXPOHOIOTUYECKAs
HIKaJIa: 0HBI, 3PbI, IEPUOJIBI, STTOXU. HIKaJa: S0HBbI, PbI, IEPUOJIBI, SITOXHU.
JdeMoncTpanuu XapakTepu30oBaTb METObl U3YUEHHUS
Tabauywvl u cxemol: HUCTOPUH 3E€MIIH.
«I'eoXpoHOJIOrNYECKas LIKaIa. [TepeuuncnaTe pa3aeinsl
ObopynoBaHme: KOJICKIIUU F€OXPOHOJIOTUYECKOMN IIKAJIBI.
OKAMEHEJIOCTEM, MOJIE3HBIX OueHuBaTh 3HAYEHUE UCKOMMAEMBIX
HCKOTIA€MBbIX; MYJISKH OPTaHUYECKUX OCTATKOB ISl U3y4YEHUS UCTOPUU
OCTaTKOB OPraHU3MOB. pPa3BUTHS KU3ZHU HA 3EMIIE.
JlabopaTopHasi paGora OOBSCHATH XapaKTep pacupenesieHUs
«/3ydeHue 1 ONrcaHne NCKOMAaeMbIX MCKOIIa€MBbIX OCTATKOB B 3€MHOM KOPE.
OCTaTKOB JIPEBHUX OPTaHU3MOB» CpaBHUBATH METO/IbI A0COIFOTHOM
Y OTHOCUTEIIBHOM Ir€0XPOHOJIOTUH
4.4 | HaganpHbIE TAmBI HauanbHble 3Tansl opraHndeckon PackpsiBaTh coniep;xaHue TEpPMUHOB U

OPraHUYECKOU
3BOJIIOIIAH

sBostonuu. [losiBlieHHE U SBOIIOIUS
MIEPBBIX KJIETOK. DBOJIOIIHSI
MeTabonu3Ma. Bo3HUKHOBEHME EPBBIX
skocucTeM. CoBpeMEeHHbIE MUKPOOHBIE
OMOTUICHKH KaK aHaJIOT MEPBbIX

Ha 3emuie coodmiecTB. CTPOMATOIUTHI.
[IpoxapuoThI U 3yKapHUOTBHIL.

MOHATHN: «IIOCJIETHUNA YHUBEPCATIbHBIN
oOIIHiT IPEI0K», OJHOKICTOUHBIC
OpPTraHU3MBbl, IPOKAPUOTHL, IYKAPUOTHI,
CUMOUOTEHE3.

XapakTepu30BaTh HAYAJIbHbBIE ITAIbI
OPraHUYECKOMN IBOJOLUU.
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[IpoucxoxaeHue 3ykapuor
(cumbOuorenes). DBONIOLUOHHOE
MIPOUCXOKIECHUE BUPYCOB.
JdeMoncTpanuu

Tabnuyst u cxemol: «HadanbHBIC dTAmIbI
OpraHuyecKoi 3Booumny», «CxeMa
00pa3oBaHUsI AYKapHOT IMyTeM
cuMOuoreHesa», «CTpoeHHe BUpyca»

[IpuBOoaUTH pUMEPHI APOMOP(PO30B
MEPBBIX OJTHOKJIETOUYHBIX OPTaHU3MOB.
XapakTepu3oBaTb OCHOBHBIE
MOJIOKEHHUS U I0KA3aTeNIbCTBA TUIIOTE3bI
cUMOMOTreHesa.

Jloxa3pIBaTh MOJIyaBTOHOMHOCTh
MUTOXOHJAPUM U TUIACTHU]I, UX
MPOUCXOKJIECHUE OT MPOKAPUOTUUECKUX
KJIETOK.

JlenaTh BBIBOJIBI O 3HAUEHUU
BO3HUKHOBEHUS (POTOCUHTE3A,
dbopmupoBaHus sapa 1 JadbHEUIero
pPa3BUTHS KU3ZHU HA 3EMIIE.
XapakTepu30oBaTh TUIIOTE3bI
MPOUCXOXKECHUS BUPYCOB

4.5

DBOJIIOLUSA DYKAPUOT

[TpoucxoxaeHne MHOTOKJIETOYHBIX
Opranu3MoB. BO3HUKHOBEHHUE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX
OPTraHU3MOB.

JdeMoHcTpanuu

Iopmpem: U. 1. Me4yHHUKOB.

Tabnuysl u cxemol: «HadanbHBIC dTaIbI
OpraHUYECKOM 3BOMIOIUNY, «CHUCcTEMA
KUBOU IIPUPOIBD»

PackprIBaTh copepkaHue TCPMHUHOB
Y TIOHSITUH: POKAPUOTHI, SyKAPUOTHI,
MHOT'OKJICTOYHOCTb, CTICIIHATU3aIUs
KJIETOK, BUPYCHI.

XapakTepu30BaTh MPOUCXOKICHHE
MHOT'OKJICTOYHBIX OPTaHU3MOB.
CpaBHUBATh OCOOCHHOCTH
HYKAPUOTHUICCKHUX U IPOKAPUOTHICCKHUX
OpPTaHHU3MOB.

Ha3piBaTh 0OCHOBHBIE apOMOP(H O3B
DYKapHOT U OIICHUBATh MX 3HAYCHHUE
JUISL TAJTBHEHIIICTO Pa3BUTHS )KM3HU
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4.6

OCHOBHBIE ITAITbI
):10)1 0200805051
PacTUTEIHLHOTO MUpPa

OCHOBHBIE 3TaNbl 3BOJIOLNHN BBICIINX
pactenuii. OCHOBHBIE apoOMOP(O3bI
pacTeHmil. Beixon pacteHnii Ha cymny.
[TosiBneHME CIIOPOBBIX PACTCHUH U
3aBoeBaHME UMHU cymu. CeMeHHbIE
pactenus. [IpoucxoxaeHrne NBETKOBBIX
pacTEHU.

JdeMoHcTpanuu

Tabauywvt u cxemol: «KApoMop(o3s
pactenuity, «Puanoute»,
«OIHOKJIETOUYHBIE BOJOPOCIIN,
«MHOTrOKJIETOYHBIE BOAOPOCINY,
«Mxwm», «ITamopoTHUKWY,
«I"omocemeHHbIe pacTeHus», «Oprasbl
LBETKOBBIX PACTEHUIN.
Oo6opynoBanue: repOapuu pacTeHUN
pPa3IUYHBIX OTEIIOB.

IIpakTuyeckas padora

«V3yuenre ocoOeHHOCTEN CTPOCHHUS
pacCTEHUH Pa3HbIX OTIEIOBY»

PackpriBath conepkanue TEPMUHOB
Y MOHSATHI: BOJIOPOCIIU, PUHHUO(UTHI,
MXHU, TAMIOPOTHUKOOOPa3HbIE, CEMEHHBIE
NaropOTHUKU, FTOJIOCEMEHHBIE,
MOKPBITOCEMEHHBIE, OecIoyoe
MoKoJiIeHue (CropoduT), MOJIOBOE
nokoJjeHue (ramerodur).
[lepeuncnsiTb OCHOBHBIE ATaIlbl
HBOJIOLNH PACTUTEIHHOTO MUPA.
HaspiBaTh 0CHOBHBIE apOMOP( O35l
PACTEHUM U OLIEHUBATh UX
HBOJIIOLIMOHHOE 3HAYEHUE.
CpaBHUBAaTh 0COOCHHOCTH CTPOCHUS
pacTEHUH Pa3HbIX OTIEIIOB

4.7

OCHOBHBIE ITAITbI
HBOJIFOIIMH KUBOTHOT'O
MHpa

OCHOBHBIE 3TaIbl BOJIOIUU
KUBOTHOTO Mupa. OCHOBHBIE
apoMop(}o3sl )KUBOTHBIX. BeHickas
dayna. KemOpuiickuii B3pbIB —
MOSIBJICHHE COBPEMEHHBIX THUIIOB.
[TepBbie XOp0BbIC )KUBOTHBIC. JKU3HB
B BOJIE. DBOJIOIMA MO3BOHOYHBIX.

PackpriBaTh conepxaHue TEpPMUHOB

Y IIOHATUM: IPOCTENIINE,
IJIACTUHYATHIE, KUILIEYHOIIOJIOCTHBIE,
MJIOCKUE YEPBU, WICHUCTOHOTHE, PHIOBI,
36MHOBO/IHBIE, ITPECMBIKAIOLIHUECH,
IITULBI, MIIEKOITUTAIOIINE, DKTOIEpMA,
DHTOLEPMA, ME30AEPMA, ABYCTOPOHHSIA
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[Ipoucxoxnenune ampuodmit

v pentwimil. [Ipoucxoxnenue
MJICKOMMUTAOMIMX ¥ ITUL. [TpuHImMn
KJIroueBoro apomopdoza. OcBoeHue
0eCI03BOHOYHBIMHA M IIO3BOHOYHBIMU
YKUBOTHBIMH CYIIIH.

JdeMoncTpanuu

Tabnuyol u cxemol: «Cxema pa3BUTHS
KUBOTHOT'O MUPa», «KApoMOphO3bI
JKUBOTHBIX», «lIpocTeimuey,
«KumeunononoctHbeie», «Ilmockue
yepBu», «UaeHucToHOTHEY, «PHIOBIY,
«3€MHOBOJIHEICY,
«IIpecmbikaromuecs, «IITuubn,
«MIIEKOIIUTAIOIIIHE.
OobopynoBanme: KOJJICKIUH
HACEKOMBIX; BJIAKHBIE MTPEeNapaThl
YKUBOTHBIX; PAKOBUHBI MOJITFOCKOB;
KOJUIEKIIMY MTJI0KOXKUX; CKEJIEThI
MMO3BOHOYHBIX KUBOTHBIX; Uy4esa MTUIL
Y 3BEpEN.

IIpakTnyeckas padora

«3ydueHune 0coOOEHHOCTEN CTPOCHUS
IIO3BOHOYHBIX JKMBOTHBIX)

CUMMETpPHUSI, TETUIOKPOBHOCT.
[lepeuucnsiTb OCHOBHBIE ATAIIBI
HBOJIOLMH KUBOTHOTO MHUPA.

Ha3piBaTh OCHOBHBIE MTpeajanTallni,
CIIOCOOCTBOBABIIIHNE BBIXO/TY dKUBOTHBIX
Ha CyIly.

OueHuBaTh 3HAYECHHUE PA3BUTHS
HEPBHOU CUCTEMBI JIsl IPUCIIOCOOICHUS
YKUBOTHBIX K YCJIOBHUSIM OKPY>Karomiei
Cpelbl.

OOBSACHITH IPUUUHBI HIBOTIOIIMOHHOTO
paciBeTa HaCEKOMBIX, KOCTHBIX PbIO,
NTHULI, MIEKOMUTAIOIINX

4.8

Pa3Butue xxu3Hn
Ha 3emiie

Pa3BuTune »u3Hu Ha 3eMiie Mo 3pam
Y MIEPUOJaM: apXeul, IpoTEepO30H,
I1ajIe030M, Me3030M, KallHO301.

PackpsiBaTh conepkanne TEPMUHOB
U TIOHSTUI: apXei, apxebaKkTepuu,
IMaHOOAKTEPUH, MPOTEPO30H,
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OO0m1as xapakTepuCcTHKa KJIuMaTa

Y TE€OJIOTHYECKHUX MPOLIECCOB.
[TosiBneHME M pacuBET XapaKTEPHBIX
OpraHu3MoB. YTieoOpa3oBaHue: €ro
YCJIOBHUSI M BIMSIHUE HA TA30BbINA COCTAB
aTMoc(]epsl.

MaccoBbie BBIMUpAHUS —
3KOJIOTUYECKHE KPU3UCHI ITPOILIOTO.
[Ipu4nHBI ¥ CIEACTBUSA MAaCCOBBIX
BbIMUpaHUii. COBpEMEHHBIN
AKOJIOTUYECKHUI KPU3HUC, €TO
ocobenHoct. [Ipobrema coxpanenus
OuopazHooOpa3us Ha 3emIe.
JdeMoHcTpanuu

Tabnuysl u cxemol: «Pa3BuTHE XXKU3HA
B APXEUCKOU 3pe», «Pa3BuTHe KU3HU
B [IPOTEPO30MCKOM dpe», «Pa3zsurue
YKU3HU B MAJICO30MCKOU 3pEY,
«Pa3BuTHe KU3HA B ME3030MCKOM dpEM,
«Pa3BuTHE )XU3HU B KATHO30MCKOU
ape»

najaeo30i, KeMOpuii, OpAOBUK, CHITYD,
JIeBOH, KapOoH, repmb, [lanres, Tetuc,
TPUIOOUTHI, PUHUODUTHI,
PaKOCKOPIIHOHBI, TAHIIUPHBIE PHIOHI,
KOTWJIO3aBPbI, M€3030M, [ OH/IBaHa,
JlaBpa3us, Tpuac, ropa, Mell, XBOWHbIE,
TUHKTOBbIE, CATOBHUKOBEIE,
O€JIEeMHUTBI, aAMMOHUTBHI, TUHO3ABPHI,
apXEeONTEPUKC, TOKPBITOCEMEHHBIE,
KanHO30M, NaJIeOTeH, HEOI'eH,
AHTPOIIOT'€H, MACCOBOE BBIMUPAHHUE.
XapakTepru3oBaTh PA3BUTUE KU3HU

Ha 3eMJIe 0 3paM U MEPUOJIaM.
VYcranaBiauBaTh 3aBUCUMOCTb MEXKTY
re0JIOTHYECKUMU MPOLIECCAMH,
M3MEHEHUSIMU KJIMMaTa 1 IpolieccaMu
B JKUBOU IIPUPOJIE.

OOBSCHATH MPUUUHBI PACIIBETA
CUCTEMATHYECKUX IPYI OPTaHU3MOB
B PA3JIMYHBIC APbI U MIEPUOJIBI.
AHaAIU3UPOBATH TPUYUHBI U CIIEJICTBUS
MAaCCOBBIX BBIMUPAHUU.

HaspiBaTh 0OCHOBHBIE apOMOP( O35l
PACTEHUM U )KUBOTHBIX.

[IpuBOUTH NpUMEPHI MEPEXOTHBIX
dbopM OpraHu3MOB.

AHaJIM3UPOBATH MyTH PELICHUS
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poOJIeMbl COXPAHEHUS
Oomopa3zHooOpasus Ha 3emiie

4.9

CoBpemeHHas cuctema
OPTraHUYECKOTO MHUpa

CoBpeMeHHas cucTemMa OpraHu4ecKoro
mupa. [IpuHImIs KIaccuduKamum
opranu3mMoB. OCHOBHBIEC

CUCTCMATUYICCKUC I'PYIIIILI OPraHnu3MOB.

JdeMoHcTpanuu
Tabauywl u cxemol: «CoBpeMeHHas
CHCTEMA OPraHUYECKOTO MUPaA»

PackpriBaTh coepkaHre TEPMUHOB

Y MIOHSITUM: OAKTEPUU, ApXEH, BBICIITNE
pacTeHusl, 3eJIeHbIe BOAOPOCIIH,
OarpsiHKu, Oypbie BOJOPOCTH,
MOXOBUIHBIE, TATOPOTHUKOBHUTHEIE,
XBOIIEBU/IHbIC, TIJITAYHOBU/THBIE,
rOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE,
MPOTUCTHI, KUIIICYHOTIOJIOCTHBIE,
IJIOCKUE YEPBU, KPYTJIbIE YEPBU,
KOJIbYaThIE YEPBU, WICHHUCTOHOTHUE,
MOJUTFOCKH, UTJIOKOXKHUE, XOPJIOBBIE,
rpUObIL, TUIIAHHUKU, BUPYCHI.
XapakTepu30BaTh COBPEMEHHYIO
CUCTEMY OPTraHHMYE€CKOIr0 MHUPA;
Ha3bIBaTh OCHOBHBIE CUCTEMATHUECKHE
TPYIIbl OPraHU3MOB.

OOBSACHATH MPUHLIUIIBI KJIaCCUPUKALIIT
OpPIraHHU3MOB.

[lepeuucnsiTb OCHOBHbBIE MPU3HAKU
MPOKAPUOT, PACTCHUH, )KUBOTHBIX,
rpuOOB, KPACHBIX U OYPBIX BOJOPOCTEH.
[IpuBOAUTE IPUMEPHI IPEACTABUTEIIEU
OCHOBHBIX CUCTEMATUYECKUX TPy
OpraHu3MOB

HUToro yacosB 1o Teme

15
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Tema «Hponcxomefme YECJI0BCKA — AHTPOIIOI'CHE3)

5.1 | Aarpomnosorus — 1 Pazniernbl v 3aga4m aHTPOMOJIOTHH. PackpsiBaTh coepkanrne TEPMUHOB
HayKa O YEJIOBEKE MeToabl aHTPOTIOJIOT U H. Y TIOHATUM: aHTPOIIOJIOT U,
JdemoHcTpanuu MOpPGOJIOTHs, aHTPOIIOTEHES,
Tabauyst u cxemwvl: «MeTobI AHTPOIIOMETPHUSI, PEKOHCTPYKIIHS,
AHTPOMOJIOTHUI. apxeoJorusi, dSTHorpadusi.
OobopynoBanue: MyJsKH HaspiBath pa3nensl 1 3a1aun
OKAMEHEIIOCTEN, IPEIMETOB AHTPOMOJIOTUH.
MaTepuaIbHOU KyJIbTYPHI IPEIKOB XapakTepu3oBaTh METObI
yesnoBeka; ¢poTorpaduu HaX0I0K AHTPOIOJIOTHH U CPABHUBATD
MCKOIIA€MBbIX OCTAaTKOB YEJIOBEKA UX MEXIY CO0O0il.
Bpiaensate BOmpocCkl 3BOIIOIUN
YEJIOBEKA, UCCIIETyEMbIE TPU IIOMOIIN
Pa3JIMYHBIX METOJOB
5.2 | Pa3Butme | CraHOBJICHUE NPEJACTABICHUN PackpsiBaTh coaepkaHne TEPMUHOB
MPEACTABIICHUI 0 IPOUCXO0KJAEHUH YEIIOBEKA. Y TIOHSTUI: aHTPONOT€HHAs TEOPHsS,
0 IPOUCXOKAECHUN Penurnoznsie BO33peHus. TpynoBas Teopusi, Homo sapiens.
YeJI0BEKa CoBpEMEHHBIE HAYYHBIE TEOPUU. OuenuBars Bkiag Y. Jlapsuna

JdeMoHcTpanuu

Topmpem: Y. [lapBuH.

Tabauywl u cxemol.: «MeTobl
AHTPOMOJIOTUI.

O0opynoBanue: MyJIsIKU
OKaMEHEJIOCTEN, IPEAMETOB
MaTepualibHOU KYJIbTYPhI IPEKOB
YEJI0OBEKA; peNpOaYKIUH
(poTorpadun) kapTuH

B Pa3BUTHE NPEACTABICHUN

O IPOUCXOKJICHUU YETOBEKA.
ApryMeHTUPOBAHHO KPUTUKOBATH
PEIIUTUO3HBIE TIPEICTABICHUS

O MPOUCXOKICHUU YEJIOBEKA C IMO3ULUU
€CTECTBEHHBIX HAYK.

XapaKkTepu30BaTh HAYUYHBIE TEOPUU
MIPOUCXOKIACHUS YEIIOBEKA
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¢ MU(DOTOTUYECKUMHU
1 OMOJIENCKMMHU CIOKETAMU
MIPOUCXOXKICHUS YETOBEKa

53

MecTo uestoBeka
B CUCTEME
OPraHUYECKOTro Mupa

CXO0ZICTBO YENOBEKA C dKUBOTHBIMH.
CucremaTnyecKoe MoJ0KEHUE
yenoBeka. CBUAECTENBCTBA CXOJICTBA
YeJI0BEKA C )KUBOTHBIMMU:
CpPaBHUTEIBHO-MOP(OIOTHUECKHE,
sMOpuosorudeckue, pu3nosoro-
OMOXMMHYECKHE, ITOBEICHYECKIE.
OTnuyus yenoBeKa OT KUBOTHBIX.
[IpsaMox 0k aeHUE U KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3Butue
TFOJIOBHOT'O MO3Ta M BTOPOM CUTHAJIbHOU
CUCTEMBI.

JdeMoHncTpanuu

Tabnuysl u cxemol: «I"0TOBHOM MO3T
yesnoBekay, «HemoBekooOpa3Hbie
00e3bsiHbDY, «CKeNeT YelioBeKa u
CKEJIeT INMIaH3e», « Py 1uMeHThI 1
aTaBU3MBbD».

Oo0opynoBaHue: CKEIET YEIIOBEKA;
MOJEJb Uepera YeJIoBeKa U yeperna
IIMMIIaH3€; MOJIeNIb KUCTHU YeJI0OBEKa U
KUCTH IIMMIIaH3E.

JlabopaTopHasi paGora

«V3yuenne ocoOEHHOCTEM CTPOCHUS

PackpriBaTh copepkaHue TEPMHUHOB
Y TIOHSITHI: pyJMMEHTHI y UEJIOBEKA,
aTaBU3MBI y YETIOBEKA,
PSIMOXOKICHHE, BTOPasi CUTHATIbHAS
cUCTEMA.

OnpenensaTs CUCTEMAaTHYECKOE
MOJIO’KEHHE YEJIOBEKA B OPraHMUYECKOM
MUpE.

BBISBISTE 4€pTHI CXO/ICTBA U PA3TAYHS
YEJIOBEKA M )KUBOTHBIX.
XapakTepu3oBaTh CBUICTEIHCTBA
CXOJICTBA YEJIOBEKA M JKUBOTHBIX
(cpaBHHUTENBHO-MOP(]OTOTUYECKHE,
AMOpHOIOrHYecKHe, PU3NOIOTO-
OMOXMMUUYECKHE, TTOBEICHYCCKHE).
[TpuBOAUTH MPUMEPHI ATABU3MOB

U PYJUMEHTOB Y YEJIOBEKa.
OmnuceiBaTh MPU3HAKH YEIIOBEKA,
c(hOpMHUPOBABIIIHECS B CBSI3HU

C IPEBECHBIM 00pa30M KU3HU MPEIKOB
U TIPSIMOX 0K ICHUCM.

BrISBISITE IPUYUHBI 0COOCHHOCTEH
CTPOCHHUS Yeperna yeoBeKa

M0 CPABHEHUIO C YEJIOBEKOOOPa3HbIMU
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CKCJICTA YCJIOBCKA, CBA3aHHBIX
C IPAMOXOKICHUCM))

00e3bsTHAMU.

CpaBHUBATH OPYAUNHYIO AESTEILHOCTD
YeJI0BEKa U JKUBOTHBIX.

CpaBHHUBATh OCOOCHHOCTH BBICIIICH
HEPBHOU JIeITEILHOCTH YEI0BEKa

1 YKUBOTHBIX

5.4 | IBWXKyIIre CUITBI JIBuxyuiue cuibl (PakTopsl) PackpsiBaTh coqiepKaHUE TEPMUHOB
(dakTopsI) aHTpPOIIOreHe3a: OMOJIOTMYECKHE, Y TIOHSTU: HACJIECTBEHHAS
aHTPOIIOTEeHE3a coruaibHbie. COOTHOIIEHUE M3MEHYUBOCTb, ECTECTBEHHBIN 0TOOP,

OMOJIOTUYECKUX U COLMAIIBHBIX opyauiiHas AesITeIbHOCTh, FPYIIOBOE
(haKTOpPOB B aHTPOTIOTEHE3E. COTPYJHUYECTBO, OOIIIEHUE, PEUb.
JeMoHcTpanun XapakTepru30BaTh IBIKYIITUE CUITBI
Tabauysl u cxemol: «JIBUOKyIME CUIIBI | aHTPOIOreHE3a: OMOJIOrHUYECKUE
AQHTPOIIOTCHE3. U COIMAJIbHbBIC
ObopynoBanme: My KA TPEAMETOB
MaTePUAITBHON KYJIbTYPBI TPEAKOB
YeJoBeKa

5.5 | OcHOBHbIE CTAIUH OcCHOBHBIE CTaIMM AaHTPOIIOreHE3a. PackpriBaTh copep:kaHuE TEPMUHOB

aHTPOIIOreHe3a

Pannue yenoBekooOpa3Hbie 00E3bsHbI
(IPOKOHCYJIbI) U pAHHUE TTOHTUIbI —
o01111e MPEeJIKN YeI0BEKOOOPa3HbIX
00€3bsH U JTI0JIel. ABCTPAIONUTEKU —
NBYHOTHE TIpeaKu Jrojiei. Uenosek
yMEJbIH, epBbI€ U3rOTOBICHUS
opyauii Tpyna. Uenosek
MPSIMOXOJSAIINN U TTEPBBIA BBIXOJ]
JroJiei 3a npenensl Agpuku. YenoBek

Y IOHATHUN: aBCTPAJIONUTEK, YemoBek
yMeIbIi, YeToBeK MpsIMOXOAIINN,
Yenosek reiaenboeprekuii, Uenosek
HEAHIEPTATLCKUN, KPOMAaHbOHEII,
JICHHCOBCKHUM 4eJIOBEK, UeIoBek
Pa3yMHBIN COBPEMEHHOTO THIIA,
MMAJICOTEHETUKA.

XapakTepru3oBaTb OCHOBHBIE CTA/INU
AHTPOMOTEHE3A.
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reiaenboeprekuii — oOuid MpeIoK
HEAHJAEPTAIBCKOTO YEJIOBEKA U
YeJIOBEKa pasyMHOro0. Yemosek
HEaHJEePTATHLCKAN KaK BUJI JIFOJCH
XOJIOAHOIO KJIuMara. YenoBek
pa3yMHBI COBPEMEHHOTO THIIA,
JICHUCOBCKHUM Y€JI0BEK, OCBOCHHUE
KOHTUHEHTOB 3a npeaenaMu AQpuku.
[TaneoreneTrka u najeoOreHOMHUKA.
JdeMoHncTpanuu

Iopmpemuwi: J1. JIukn,

s1. A. Porunckuii, M. M. I'epacumoB.
Tabauyvt u cxemwvl: «IBOJIIOIUOHHOE
JPEBO YEIOBEKA», K ABCTPATIOIUTEK,
«Yeosek ymenslit», «HenoBek
MPSIMOX OIS, «JleHUCOBCKUM
yenoBek», «Heanaepranpub,
«KpomanboHLbD, «IIpegku yenoBekay.
OobopynoBanme: MOJenU TOpCca
MIPEIKOB YEIIOBEKA; MYJISKH MTPEIMETOB
MaTepUaIbHOU KyJIbTYPhl IPEAKOB
YeJ0BeKa

BpIsSBIATH NPOTrPECCUBHBIE YEPTHI,
MOSIBUBILIHECS Y MPEAKOB YEIOBEKA

HAa Pa3HbIX CTAAUAX aHTPOIOTeHE3A.
[IpuBOAUTE IPUMEPHI IPEACTABUTEIIEU
OCHOBHBIX CTaJIUM aHTPOIOTEHE3A!
ONMCBIBATH UX AaHTPOIIOMETPUUECKHUE
JaHHbIE, 00pa3 >KU3HU U OPYyAUs TPYy/a.
CpaBHHUBATH IPEACTABUTEIIEN OCHOBHBIX
CTaavU aHTPOIIOTEHE3A

5.6

OBOTIOIIUS
COBPEMEHHOTO
yeJIoBeKa

DBOIIOLMS COBPEMEHHOTO YEJIOBEKA.
EcTtecTBeHHBII 0OTOOP B MOMYISALUAX
4yenoBeka. MyTalMOHHBIN ITpoLece
u noauMopdusm. [lonmynsiironHsie
BOJIHBI, Ipeii() TeHOB, MUTpaLUs

PackpsbiBaTh coaepkaHUe TEPMUHOB
Y [IOHATHN: MyTAllMOHHBIN IIpOLECC,
NOJIUMOP(PU3M, TOMYJISLIMOHHbBIE
BOJIHBI, Apel( reHoB, MUTrpanus,
«3¢dexT ocHOBATEIISY.
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U «3(ppeKT ocHOBATESD) B MOMYJISLIUIX
COBPEMEHHOTO YEJIOBEKA.
JdeMoncTpanuu

Tabauysl u cxemvl: «ITaIbl SBOJIOLMH
YEJIOBEKa»

XapakTepu3oBaTh POJib ECTECTBEHHOTO
oTOOpa B MOMYJISIIIUSAX COBPEMEHHOTO
YeJI0BEeKa.

OneHuBaTh poJib MyTAIITMOHHOTO
npoiiecca, NOMyJISIIMOHHBIX BOJIH,
npeiida renos, Murpanuu, «3ddexra
OCHOBATEJIS» B BOJIFOIUU TOMYJISIINI
COBPEMEHHOTO YEJIOBEKA.

[IpuBoaUTH pUMEPHI (HAKTOPOB,
CIIOCOOHBIX BbI3BATH MOMYJISIIMOHHBIE
BOJIHBI B OBOJIIOLIMM COBPEMEHHOTO
YeJnoBeKa

5.7

Yenoeueckue pachl.
MexaucununiInHapHbIe
METO/IbI AHTPOIIOJIOTUHI

Yemoseueckue pacel. [lonsatue o pace.
Bonbiue pacel: eBponeouHas
(eBpasuiickas), aBCTpaIO-HETPOUTHAS
(3KBaTOpHUabHAs ), MOHTOJIOUTHAS
(a3uarcko-amepukaHckas). Bpems

U IIyTH paccesIeHus YyeaoBeKa mo
IIaHeTe. EMMHCTBO YET0OBEUECKUX pac.
Hayunas HecocTOsSTETIbHOCTh pacu3ma.
[IpucnocoOneHHOCTH YeoBeKa

K Pa3HbIM YCJIOBHUSIM OKPYIKaroIIen
cpeanl. Bausinue reorpaduueckoit
cpensl u aperida reHos

Ha MOP(OJIOTHUIO U (PUZUOTOTHUIO
YeJI0BEeKa.

MexTUCIUTITTHAPHBIE METOTBI

PackpriBaTh copep:kaHue TEPMUHOB

U MIOHSITUI: paca, pacoreHes, pacusm,
COLIMAJIbHBIN JAPBUHU3M.
XapakTepu3oBaTh MPU3HAKHU OOJIBIINUX
pac 4enoBeKa: EBPONECOUTHON
(eBpa3uiiCKOM), aBCTPAIO-HETPOUTHOM
(?KBaTOpHUATBLHON ), MOHTOJIOUTHOM
(a3uaTCcKO-aMepPUKAHCKOM).

BBISBISTH MPUYWHBI BOSHUKHOBCHHS
YeJI0BEYECKUX pac.

[TpuBOAUTH IPUMEPHI AJANITUBHBIX
MPU3HAKOB y MIPEACTaBUTEIICH
YeJI0BEYECKUX pac.

[IpuBOIUTH CBUIETENILCTBA €IMHCTBA
MIPOUCXOK/ICHUSI YEJIIOBEUECKHUX pac.
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B (puznueckoil (Onomornueckoit)
AHTPOMOJIOTUHU. DBOJIOIMOHHAS
AHTPOMOJIOTHS U MAJICOAHTPOTIOIOT U
YEJIOBEUECKUX MOMYJIAIUN.
buoconuanbHbie UCCIEIOBAHUS
IIpUPOIbI UenoBeka. MccnenoBanne
KOJBOJTFOIIMH OMOJIOTHYECKOTO

Y COLIMAJIBHOTO B YEJIOBEKE.
JdeMoncTpanuu

Tabnuysl u cxemovi. «Pacel 4eIIOBEKAY.
IIpakTuyeckas padora

«M3ydeHne 3K0JIOTHYECKUX afanTanun
YEJIOBEKA»

ComnocTaBiATh aIalTUBHBIE TUIIBI
JIIOJEU C paCOBBIMU MPU3HAKAMMU.
Jloka3pIBaTh HAYYHYIO
HECOCTOATEIBHOCTh pacu3Ma

Htoro yacos no teme 10
6 | Tema «9Kko0/10THs — HAYKA 0 B3aUMOOTHOILIEHUAX OPTraHU3MOB U HAJOPTAaHN3MEHHBIX CHCTEM C OKpY:Karoei
cpenoiin»
6.1 | 3apoxnaeHue | 3apoKICHUE U PA3BUTHE SKOJIOTUU PackpeiBaTh copep:kaHUe TEPMUHOB

H PAa3BUTHUC SKOJIOTHNH

B Tpyaax A. ['ymbonbara, K.®. Pynbe,
H.A. CeBepuona, 3. I'ekkens,

A. Tencnu, B.H. Cyxkauesa.

Pa3nensl u 3ana4n H5KOJIOTUM.

CBs13b KOJIOTHHU C APYTUMU HAYKaMH.
JdeMoncTpanuu

Ilopmpemuwi: A. I'yMOOTBAT,

K. ®@. Pynwe, H. A. CeBepuos,

9. I'exkkenpb, A. TeHncau,

B. H. Cykaues.

Y TIOHATUM: DKOJIOT U, Ay TIKOJIOTHS,
CUHAKOJIOTHSI, IKOJIOTHUSI COOOIIECTB

Y DKOCHUCTEM, DKOJIOTHS BUIOB

Y TIOMYJISILIANA.

XapaKkTepu30BaTb OCHOBHBIE 3TAIlbI
3apOXKIACHUSA U PA3BUTHUS DKOJIOTUU KaK
HayKHU.

[IpuBOUTH IpUMEPHI OOBEKTOB
M3yYEHUS DKOJIOTUU.

Ha3zbiBaTh OCHOBHBIE 3a1a4H, CTOSALLINE
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Tabnuysl u cxemol.: «Pazgennt
SKOJIOTUN

nepes y4eHbIMU-IKOJIOTaMy.
VYcranaBauBaTh B3aUMOCBSI3b DKOJIOTHH
C IpyIrUMHU HayKaMu

6.2 | MeToabpl DKOJIOTHUH.
3HaueHue
DKOJIOTHYECKUX
3HAHMU 1715 YeJIOBEKa

Mertonst s3konoruu. [lomesbie
HaOMI0IeHNs. DKCIIEPUMEHTHI

B 3KOJIOTUH: TPUPOIHBIE

u nabopatopHbie. MoaenupoBaHue
B DKOJIOTMH. MOHUTOPUHT
OKpYXKaroUen Cpeabl: TOKAIbHBIN,
pPETHOHAJIBHBIN 1 T100aTBHBIN.
3Ha4YeHUE YKOJOTUYECKUX 3HAHUN
JUIS YeJIOBEKa. DKOJIOTHYECKOe
MHPOBO33PEHNE KAK OCHOBA CBA3EH
YeJIOBEYECTBA C IMIPUPOJION.
DopMUPOBAHUE IKOJIOTUUECKOU
KYJIBTYPBI U 3KOJIOTUYECKOU
TPaMOTHOCTH HACEJICHUS.
JdeMoHcTpanuu

Tabnuysl u cxemol: «MeTOIBI
3KoJIOTun», «CXeMa MOHUTOPHUHTA
OKPYJKaIOIIEU CPEABIY.
JlabopaTopHasi paGora
«3ydyeHune METOI0B 3KOJIOTHUECKHUX
VICCIIEIOBAHUI

PackpsiBaTh coepkanrue TEPMUHOB

Y IOHSTHI: TTOJIeBbIe HAOIIOICHM,
MOHUTOPHUHT OKPYKAIOLIEH CPEbI,
MOJISTTUPOBaHUE, SKCIIEPUMEHT,
MIPOTHO3UPOBAHUE.

XapakTepu3oBaTh METObI IKOJIOTHH.
[IpuBOAUTH MpUMEPHI TTOJIEBBIX
HAOIIOICHUH B DKOJIOTHH.

BoIsBIISITE 0COOCHHOCTH MOHUTOPHHTA
OKPY’KAIOIIEN Cpeabl KaK METO1a
HKOJOTHYECKHUX MCCIICTOBAHUM.
OOOCHOBEIBATH 3HAYCHHE
AKCIIEPUMEHTOB B 9KOJIOTUUYECKHUX
HCCJICIOBAHMSIX.

CpaBHuBaTh 1a00paTOpPHBIE

Y TIPUPOJIHBIC SKCIIEPUMEHTHI KaK
METOJIBI DKOJIOTHYECKUX MCCIIEJOBAHMI.
OrueHuBaTh 3HaUYCHUE MPOTHO3UPOBAHUS
KaK METOJ1a YKOJIOTMUYECKNUX
HCCIICIOBAHUU.

OO0GOCHOBBIBATH HEOOXOJIMMOCTD
AKOJIOTMYE€CKUX 3HAHUU

JIJ7ISI COBPEMEHHOT0 YeJIoBeKa

HUToro yacosB 1o Teme
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7 | Tema «Opranu3msl u cpea OOUTAHUSD)
7.1 | Dkonornyeckue | Dxonoruyeckue (hakTopsl PackpsiBaTh coqiepKaHUE TEPMUHOB

(bakTophI Y 3aKOHOMEPHOCTHU UX JCUCTBHUS. U TIOHSTUI: KOJOTUYECKUH (haKkTop,
Krnaccudukanus 3Kk010ru4eckux OMOJOTMYECKUN ONTUMYM,
(dbakTOpOB: adHOTUUECKHE, OTPaHUYUBAIOIIUN (IUMUTUPYIOIINH)
OouoTtuueckue, antponoreHusie. O0uwme | dhaxrop.
3aKOHOMEPHOCTH JI€MCTBUS KnaccuduunpoBats 3JKOJIOTHUECKHE
sKoJornueckux (akropos. [IpaBumo (bakTOphI MO Pa3HBIM OCHOBAHMSIM.
munumywma (K. [lnpenrens, XapakTepu3oBaTh o0II1e
10. JIu6ux). TonepaHTHOCTD. 3aKOHOMEPHOCTH JICUCTBUS
DOBpHUOUOHTHBIE U CTEHOOMOHTHBIE AKOJIOTHYECKUX (DAKTOPOB.
OpraHU3MBL. OO60CHOBBIBATH JACHCTBHE 3aKOHA
JeMoHcTpanun ONTUMYyMa U 3aKOHA OTPaHUYHUBAIOIIIETO
Tabnuyol u cxemwvl: « IKOJTOTUUECKUEC daxTopa.
(bakToph». [IpuBOIUTH IPUMEDBL:
Oo6opynoBanue: repOapuu WJUTIOCTPUPYIOIIHE AEHCTBUE IPAaBHIIA
U KOJUTIEKIIUU PACTEHUMN U dKUBOTHBIX, MUHHMYMa, OTPAaHUYMBAIOIIETO
MPUCIIOCOOJICHHBIX K BIHMSHUIO dbakTopa, 3BpUOUOHTHBIX
Pa3JIMYHBIX SKOJIOTHYECKUX (PAKTOPOB | U CTEHOOMOHTHBIX OPTraHU3MOB

7.2 | AGnoTtuueckue | AOuoTnueckue pakTopshl. PackpsiBaTh copepxaHue TEPMUHOB

(daxTopsl. CBET Kak CBeT Kak 3KoJoTH4eCcKuid akTop. U TIOHSTUM: CBET, (DOTONEPUOAN3M.

JKOJIOTUYECKUI JlelicTBHE pa3HBIX YYACTKOB XapakTepu30oBaTh JEUCTBUE CBETA KAK

bakTop COJIHEYHOTO CIIEKTPa Ha OPraHU3MBI. HKOJIOTMYECKOTO (haKTOopa.

DKOJOTUYECKUE TPYIIIIBI PACTCHUI

Y )KUBOTHBIX IO OTHOILIEHUIO K CBETY.
CurnanpHas poJib CBETA.
DoTonepuoan3M.

CpaBHHBATh JEUCTBHE PA3HBIX
YYaCTKOB COJIHEYHOT'O CIIEKTpa

Ha OPraHU3MBbl.

BbIsSIBASITE 0COOCHHOCTH CTPOCHUS
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JdeMoncTpanuu
Tabauywl u cxemol: «CBETOBOM
CIIEKTP», «IKOJIOTHUECKHUE TPYIIIBI

JKMBOTHBIX 11O OTHOIICHUIO K CBETY».

Oo6opynoBanmue: repOapuu
CBETOJIIOOMBEIX, TEHETIOOUBEIX H
TEHEBBIHOCIIUBBIX PACTEHUI;
CBETOJIIOOMBEIC, TCHEITIOONBBIE U
TEHEBBIHOCIIUBBIE KOMHATHbIE
pacTeHusl.

JlabopaTopHasi padora
«BpIsiBIIeHNE TPUCTIOCOOICHUIM
OpPTraHU3MOB K BJIIMSTHUIO CBETa»

U KU3HEEATEIbHOCTU PaCTCHU N
Pa3HBIX HKOJOTHUUECKUX TPYIII

M0 OTHOILIEHUIO K CBETY
(cBeTONMIOOMBBIC, TEHEIIOOUBBIE,
TEHEBBIHOCIIMBBIE).

[IpuBOIUTE IPUMEPHI PACTEHUHN PA3HBIX
HKOJIOTMUYECKHUX TPYIII 10 OTHOIIEHUIO
K CBETY.

BrisiBnsiITE 0COOEHHOCTH CTPOCHHUS

U KU3HEIESITEIbHOCTH YKUBOTHBIX
Pa3HBIX HKOJOTHUUECKUX TPYIII

M0 OTHOUIIEHHUIO K CBETY (JHEBHBIE,
CyMEpEUHbIE, HOUHBIE).

[IpuBOIUTH MPUMEPHI S KUBOTHBIX
Pa3HBIX HKOJIOTHUUECKUX TPYIII

M0 OTHOIIEHHUIO K CBETY.
OO00CHOBBIBATH 3HAYEHUE
dboToneproan3Ma B )KU3HU OPTaHU3MOB
U JIJIS IPAKTUKH CEITbCKOTO XO03sICTBA

7.3

AOunoTrnueckue
(hakTOopHI.
Temmeparypa Kax
SKOJIOTHYECKHUH

bakTop

TemnepaTypa Kak 3KOJIOTHYECKUI
dakTop. JleficTBUe TeMIIepaTypbl
Ha opranu3Msbl. [lolikunorepmHubie

Y TOMOMOTEPMHBIE OPTaHU3MBI.
DBPUTEPMHBIE U CTEHOTEPMHBIE
OpraHu3MBbl.

JdeMoncTpanuu

Tabauywst u cxemol: « TeIOKPOBHBIE

PackpeiBath cosiepxanue TEPMUHOB

Y IIOHATUM: TEMIIEPATYPA,
MOUKWIOTEPMHBIE (XOJIOJJHOKPOBHBIE),
roMooTepMHbI€ (TEILIOKPOBHBIE)
OpraHu3Mbl, aHa0U03, YBPUTEPMHbBIEC
OpraHU3Mbl, CTEHOTEPMHBIE OPTaHU3MBI,
TEPMOPETYJISALIHNSL.

XapakTepu3oBaTh JEUCTBUE
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KUBOTHBIEY, «XOJIOJTHOKPOBHBIE
YKUBOTHBIEY.

Oo6opynoBanue: repoapuu

Y KOJUIEKIIMH TEIUTIOIIOOUBBIX,
3UMOCTOUKHUX, MOPO30YCTONYUBBIX
pacTeHui; Yy4esia IITULL U 3BEpEi.
JlaGoparopHuasi paGora

«BpIsiBIEHNE TPUCTIOCOOICHUI
OPTraHU3MOB K BIIMSIHUIO TEMIIEPATYPhI»

TEMIEPATypPhbl HA OPTaHU3MBI.
BrIsiBISITE 0COOEHHOCTH CTPOSHUS

U KU3HEACSATEIbHOCTU
MONKUIOTEPMHBIX (XOJIOAHOKPOBHBIX )

Y TOMOMOTEPMHBIX (TEMIOKPOBHBIX )
YKUBOTHBIX.

[IpuBOAUTE IPUMEPHI TOUKUIOTEPMHBIX
(XO0JI0THOKPOBHBIX) U TOMOMOTEPMHBIX
(TETUTOKPOBHBIX ) KUBOTHBIX.

BrisiBIsITE 0COOCHHOCTH CTPOCHUS

U KU3HEEATEIbHOCTU TETUIOTIOOUBBIX,
3UMOCTOUKUX, MOPO30YCTOUYMUBBIX
pPaCTEHUM.

[IpuBOIUTH MPUMEPHI TETIONIOOUBBIX,
3UMOCTOUKUX, MOPO30YCTOUYMUBBIX
pPaCTEHUM.

[IpuBOIUTH TPUMEPHI SBPUTEPMHBIX

Y CTEHOTEPMHBIX OpPTraHU3MOB

7.4

AOuoTnuyeckue
(dhakTopsl. BraxxHocTh
KaK DKOJOTUYECKUU

dakTop

BiaxxHOCTh Kak 3KOJIOTUYECKUI
daxtop. [IpucnocobieHus pacTeHmit

K MOJJIEP>KaHUI0 BOJHOTO OaaHca.
Knaccuduxanus pactenuit

10 OTHOIIEHHUIO K BOJIE.
[IpucnocoOnaeHus > KUBOTHBIX

K U3MEHEHHIO BOJHOTO PEKUMA.
JdeMoncTpanuu

Tabauirel U cxembl: «Duznonornueckue

PackpriBath conepkanue TEPMUHOB

Y TIOHSATUHN: BIQXKHOCTb, TUAPODUTHI,
rurpo@uTel, Me30(PUTHL, KCEPODUTHI,
YKUBOTHBIE: BOJIHbIE, TTOTYBOIHbIE,
HA3EeMHBbIE.

XapakTepu3oBaTh JeHCTBUE BIaKHOCTU
KaK 9KOJOTHYECKOro (hakTopa.
BrIsiBISITE 0COOCHHOCTH CTPOCHUS

Y J)KU3HENIEITEIIbHOCTH PACTEHUN
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aJlanTaluy >KUBOTHBIX.
Oo6opynoBanue: repObapuu pacTeHUH,
OTHOCSIIIUXCS K TUTPOPUTAM,
kcepoduTtam, Me3o(puTaM, KOMHATHBIC
pacTeHus JaHHBIX CPYIII.
JlabopaTopHasi paGora
«AHaToMuuyecKkue 0COOCHHOCTH
pacTeHH U3 pa3HbIX MECT OOUTaAHUS

Pa3HBIX SKOJOTUYECKUX TPYIII 1O
OTHOIICHHUIO K BOJE.

[IpuBOIUTE IPUMEPHI PACTEHUHN PA3HBIX
HKOJIOTUYECKUX TPYHIl [0 OTHOUIEHUIO
K BOJEC.

BrisBiIsITE aHaTOMHUYECKHE

U (puznoaoruuecKre NpucnocoOIeHUs
KUBOTHBIX K U3MEHEHHUIO BOJHOTO
pexuMa.

[IpuBOAUTE TPUMEPHI BOJHBIX,
MTOJTYBOJHBIX U HA3€MHBIX )KUBOTHBIX

7.5

Cpenpl oOuTaHuA
OpraHU3MOB

Cpenbl 00MTaHUs OPraHU3MOB: BOIHAS,
HA3eMHO-BO3/IyIITHAs, TOYBEHHAs,
rIyOMHHAs TOANOYBEHHAs,
BHyTpuOpranu3zMeHHasi. Dusuko-
XUMHYECKHE OCOOCHHOCTH CPE
oOUTaHUsI OPraHU3MOB.
[Ipucnoco6ieHust OpraHu3MoB K KU3HU
B Pa3HBIX cpeaax.

JdeMoHcTpanuu

Tabnuyol u cxemor: «Cpeapl OOUTAHUS
OpPTaHU3MOB.

Oo0opynoBaHme: KOJJICKIIUH
YKUBOTHBIX, OOMTAIOIINX B PA3HBIX
cpenax

PackpsiBaTh coaepxkaHne TEpMUHA
«cpenia oOUTaHUs.

XapakTepu3oBaTh 0COOCHHOCTH
BOJIHOM, HA36MHO-BO3yIIIHOM,
MOYBEHHOM, ITyOUHHO MOAMIOYBEHHOM
Y BHYTPUOPTaHU3MEHHOU CpeNl
OoOUTaHUA.

CpaBHuBaTh (PU3UKO-XUMHUECKUE
YCJIOBUS Pa3HBIX Cpejl OOUTAHMUS.
BrIsIBISTE UepThI IPUCTIOCOOIEHHOCTH
OpraHMW3MOB K OOUTAHUIO B BOJIHOM,
HAa3€MHO-BO31YIIIHOM, [IOYBEHHOM,
BHYTPHUOPraHU3MEHHOU Cpeaax
OoOUTaHUA.

[IpuBOANTH NPUMEPHI OPraHU3MOB,
oOUTAIOIIUX B Pa3HbIX Cpeax
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7.6

buonornueckue
PUTMBI

buonornueckue purmbl. BHenmHne
U BHyTpeHHUE pUTMbl. CyTOUYHBIE
Y TOJINYHBIE PUTMBI.
[Ipucnoco61eHHOCTh OPraHU3MOB
K CE30HHBIM U3MEHEHUSM yCIOBUI
HKU3HH.

JdeMoncTpanuu

Tabnuysl u cxemvl.: «bnomornueckme
PUTMBI.

Oo6opynoBanmue: repbapuu u
KOJUIEKIIMH PACTEHUN U ’KUBOTHBIX,
00J1aIaloIINX YepTaMu
MIPUCIIOCOOJIEHHOCTH K C€30HHBIM
U3MEHEHUSIM YCIIOBUM KUZHU

PackpriBaTh copepkaHue MOHITUSA
«OMOJIOTUYECKHE PUTMBIY.
XapakTepu3oBaTh 0COOCHHOCTH
BHEIIHUX, BHYTPEHHHUX, CyTOUHBIX

Y TOJIMYHBIX OMOJIOTHYECKUX PUTMOB.
[TpuBOIUTE MPUMEPHI TPOSIBICHUS
OMOJIOTUYECKUX PUTMOB Y Pa3HBIX
OPTaHU3MOB.

BBISBISATE YepTHI IPUCTIOCOOIEHHOCTH
OPTraHU3MOB K C€30HHBIM U3MEHEHUSIM
YCIIOBUM KU3HH.

OnuchIBaTh CE30HHBIC SIBJICHUS B )KU3HU
OPraHU3MOB, PACIIPOCTPAHECHHBIX

B CBOEU MECTHOCTH

7.7

’Kuznennsie Gopmbl
OpraHU3MOB

’Kuznennbie pOpMbI OPraHU3MOB.
[TonsiTre o )xu3HeHHOH (opme.
Kuznennnie POpMBbI pacTEHUIA:
JIEPEBhs, KYCTAPHUKHU, KyCTaPHUYKH,
MHOT'OJIETHHE TPABBI, OJHOJIETHUE

TpaBbl. JKu3HeHHbIE (OPMBI ) KUBOTHBIX:

TUIPOOMOHTHI, TEOOMOHTHI,
a’poOUOHTHI. OCOOEHHOCTU CTPOCHHUS
1 00pa3a XKU3HM.

JdeMoncTpanuu

Tabnuysl u cxemol: «Ku3HESHHBIC
dbopMbl pacTeHuni», « Ku3HeHHbIE
(hOPMBI )KUBOTHBIX).

PackpriBath coepkaHue MOHSATHUS
«OKM3HEHHasi (hopMa OpraHu3May.
BrIsiBISITE 0COOEHHOCTH CTPOCHUS
U KU3HEACSATEIbHOCTH PAaCTEHUN
Pa3HBIX KU3HEHHBIX (POPM.
[IpuBOIUTE IPUMEPHI PACTEHUHN PA3HBIX
KU3HEHHBIX (POPM.

BrisiBnsiTE 0COOEHHOCTH CTPOCHHUS
U KU3HEIESITEIbHOCTH YKUBOTHBIX
Pa3HBIX KUZHEHHBIX POPM.
[IpuBOIUTH MPUMEPHI KUBOTHBIX
Pa3HBIX KU3HEHHBIX (POpM

130



Oo6opynoBanue: repOapuu
U KOJUIEKIIUU PACTEHUMN U JKUBOTHBIX
Pa3JIMUHBIX )KU3HEHHBIX (hOopM

7.8

buotnueckue hakTopsl

buotnueckue gpakropsl. Bubl
OMOTHYECKUX B3aUMOJICHCTBUM:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOUO03
u ero gopmsl. [1apazutusm,
KOOIEepalys, MyTyaJIN3M,
KOMMEHCaIu3M (KBapTUPAHTCTBO,
HaxjaeOHn4ecTBO). Herpoduueckue
B3aUMOJICHCTBUS (TONMMYECKHE,
dbopuueckue, hadpruueckue). 3HaUCHUE
OMOTHYECKUX B3aMMOJAEHCTBUM

JUIS1 CYILIECTBOBAHUSI OPTaHU3MOB

B cpenie ooutanus. [IpuHuun
KOHKYPEHTHOTO UCKITFOUEHUS.
JdeMoHcTpanuu

Tabnuyvl u cxemvl: «IKOCHUCTEMA
IIAPOKOJIMCTBEHHOIO JIECAY,
«DKOCUCTEMa XBOMHOTO JIECA»,
«llenn nutanus, « XUITHUYECTBOY,
«ITapa3zutnuzmy», « KOHKypeHIUD,
«Cumbm1o3», «KomMMeHcanu3m.
Oo0opynoBanme: KOJJICKIUH
KUBOTHBIX, YUYaCTBYIOIIUX

B PA3JIMYHBIX OMOTHYECKUX
B3aUMO/JICUCTBUSIX

PackpeiBaTh coJiep:KkaHNE TEPMUHOB

Y TIOHSITUN: KOHKYPEHLIHS,
XHUIHUYECTBO, MAPAZUTHU3M,
MyTyaln3M, KOMMEHCAJIU3M,
HeTpopUUYECKUE B3aUMOJICHCTBHUSI.
XapakTepu3oBaTh BUIbl OMOTUUECKUX
B3aUMOJCHUCTBUN.

OOBSCHATH CYIIIHOCTh KOHKYPEHITUH,
XUIHUYECTBA, Mapa3uTU3Ma,
MyTyajan3Ma, KOMMEHCAIIU3MA.
[IpuBOANTE MpUMEPHI OPTaHU3MOB,
Y4acCTBYIOIIHNX B OMOTUYECKUX
B3aUMOJICMCTBUSAX PA3HBIX TUIIOB.
OneHnBaTh 3HAUEHUE OMOTUYECKUX
B3aUMOJCUCTBUN ISl CYII€CTBOBAHUSA
OpraHU3MOB B cpejie 0OUTaHUS.
OO60CHOBBIBATH JICHCTBUE MIPUHITUIIA
KOHKYPEHTHOT'O UCKJIFOUEHUS

HUToro yacoB 1o Teme
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Tema «IK010rMsi BUIOB U MOIMYJISIIIHID)

8.1 | Dxonoruveckue 3 DKOJIOTHYECKHUE XapaKTePUCTUKH PackpbIBath cosiepkaHue MOHSITHS

XapaKTePUCTUKHU nomymsiiun. [lomynsus kak IIOTTYJISITITUSD) .

TOTTYJISITTIH Oouonornyeckas cucrema. Poin OneHnBaTh 3HAYEHHUE HEOTHOPOHOCTH
HEOJIHOPOIHOCTH Cpe/ibl, PH3UYECKUX | Cpelibl, pU3nYecKux OapbepoB
0aprepoB M OCOOCHHOCTEH OMOJIOTHH 1 0COOEHHOCTEM OMOJIOTHH BUJIOB
BUIOB B (hOPMHUPOBAHUU B (hopMUpOBaHUY TPOCTPAHCTBEHHOMN
IPOCTPAHCTBEHHOHN CTPYKTYPBI CTPYKTYPBI TTOTYJISIIHMA.
nomyJsiiuid. OCHOBHBIC TTOKA3aTEIH [TpuBOANTH MPUMEPHI OIS
NOMYJISILUU: YACIEHHOCTb, INIOTHOCTh, | pa3HBIX BUJOB PACTCHUI U KUBOTHBIX.
BO3pAacTHAs U MOJIOBasi CTPYKTYpa, XapakTepru3oBaTh OCHOBHBIC
POXK1a€MOCTh, IPUPOCT, TEMIT POCTA, IKOJIOTHIECKUE TTOKA3aTeNN
CMEPTHOCTh, MUTPAITHSI. MOMYJISIIAN: YUCIICHHOCTb, TNIOTHOCTb,
JleMoHCTpaluK BO3pacCTHAs U TIOJIOBast CTPYKTYpa,
Tabauyvt u cxemol: «IKOIOTUUECKUE POKIAEMOCTh, IIPUPOCT, TEMIT POCTA,
XapaKTEPUCTHKH TIOMYJISIIAN, CMEPTHOCTh, MUTPAIIHSL.
«IIpocTpaHcTBEHHAs CTPYKTYypa
TOMYJISINNY, «Bo3pacTHBIC MUPaMU/TBI
TIOTTY JISITIAFDY

8.2 | Dxomoruveckas 3 DKoJyoruyecKasi CTpyKTypa MomyJisiud. | PackpbIBaTh coaep:kaHUe TEPMUHOB U

CTPYKTypa OreHKa YUCICHHOCTH TTOMTYJISIIHH. MOHATUI: TUHAMUKA TTOYJISAIIHAH,

TIOTTYJISITTH . JInHaMuKa NOIMYJISIUUU U €€ PEryJisilus. | OMOTUYCCKHM IOTEHIINAI IOy ISIIHH,

JIMHAMHUKA Oy SN buotnyeckuii moTeHIMan NOMyJSIMUU. | KpUBBIEC BEDKHUBAHUS, (DAKTOPHI

U €€ PeryJISAIHNs MopaenupoBaHue JUHAMHUKA CMEPTHOCTH, EMKOCTh CPEJIbI.

nonyJsiuu. Kpussie pocra
YUCJIEHHOCTH nonyJsinuu. Kpuseie
BBDKMBAHUSA. Peryssnms 4ucieHHOCTH

OOBSACHITH 3aKOHOMEPHOCTH
pa3MenieHust 0cooel Monyasuu
Ha 3aHUMAEMOMN TEPPUTOPHUU.
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NOMYJISIIIUIN: POJib PAKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT
MJIOTHOCTH. DKOJIOTUYECKHUE CTPATEr I
BUJI0B (1- U K-cTpaTterun).
JdeMoncTpanuu

Tabauysl u cxemol: «CKOPOCTh
3aCEeJICHUS IOBEPXHOCTU 3€MIIU
Pa3IMYHBIMU OPTaHU3MaMU)»

OueHnBaTh OMOTUYECKUIN MOTEHITHAT
MOIYJISILIUI Pa3HbIX OPraHU3MOB.
AHanM3upoBaTh KPUBBIE POCTA
YUCIICHHOCTHU NOMYJISIIAN U KPUBBIE
BBDKMBAHUSI.

OO00CHOBBIBATh NPUYHUHBI CACPKUBAHUS
OMOTHYECKOTO MOTEHIIHAIa POCTa

Y IPUYUHBI BCIIBIIIEK POKIAEMOCTH

Yy OTAEIbHBIX OPTaHU3MOB.
[lepeuucnsate pakTOpsl CMEPTHOCTH,
PETYIUPYIOLINAE YHCIECHHOCTD
MOIYJISIUM PACTEHUM U )KUBOTHBIX.
OnuceIBaTh 3KOJIOTUYECKNE CTPATETUH
BHJIOB

8.3

DKoJIoru4yecKas HuIla
BUIA

[TousTre 06 5KOJIOTUYECKON HUIIIE
Busia. MectooOutanue. MHOroMepHas
MOJIEITb SKOJIOTUYECKOW HUIITU

J. . XatunHcona. Pazmepsl
skoJiorndeckor Humu. [loreHunanbHas
Y peaarn30BaHHAs HUIIU.

Bun kak cucrema nomyssnuii. Apeansl
BUJI0B. BUjbl 1 MX KU3HEHHbIE
CTpaTEruu. DKOJOTUYECKHUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH MTOBEICHUS

U MUTpalui )KUBOTHBIX.
buonoruueckue nHBa3uK 4yKePOIHBIX

PackpbiBaTh coziep:xkaHue TEPMUHOB

Y TIOHATHUI: DKOJIOTUYECKasl HUIIA, BUI,
apeas, UHBa3us.

XapakTepu3oBaTb MHOTOMEPHYIO
MOJEJb YKOJOTUYECKON HUIIIHN

. 1. XatunHCOHA.

[IpuBOAUTE TPUMEPHI SKOTOTUYECKHUX
HHUII pa3HbIX BUAOB PACTCHUHN

Y )KUBOTHBIX.

BBISBISATE OTIIMYHE KOJIOTHYECKOMN
HUIIIK BUJIa OT €T0 MECTOOOUTAHMUS.
['paduuecku n3o00paxath
MHOTOMEPHYIO MOJIENIb IKOJIOTUYECKON
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BH/JIOB.

JdeMoncTpanuu

Topmpem: J1. 1. XaTunHCOH.
Tabnuysl u cxemol: «Monenb
JKOJIOTUYECKON HULIN

J. . XaTunHCOHa».
Oo6opynoBanme: repbapun pacTeHUM;
KOJUJICKIIUH )KUBOTHBIX.
JlabopaTopHas padora
«ITpucnocoOnenus ceMsiH pacTeHUN
K PACCEJIECHUIO»

HUILY JJI PA3HbIX BUJIOB.

BpIABIATE IPUUMHBI pa3IAYUI

B pPa3Mepax 3KOJOTUYECKON HUIIU

Yy Pa3HbIX BUJIOB PACTEHUU U KUBOTHBIX.
AHaNU3UpPOBATH TPUUNHBI

Y MOCJIEICTBHS CMEHBI 3KOJIOTUYECKOU
1505000051

HTtoro wacos o Teme 9
9 Tema «Ikoj10rHsI COO0IECTB. IKOJOTHUYECKHE CUCTEMbD)

9.1 | CoobmecTBO 1 CoobmiecTBa opranu3moB. broiieHo3 PackpsiBaTh conepkaHne TEPMUHOB
OpPTraHU3MOB — U ero cTpykrypa. CBsizu Mexay Y TIOHATHUM: OMOIIEH03, OMOTOTII.
OMOIIECHO3 OpraHu3MaMH B OMOIICHO3E. XapakTepu3oBaTh OUOIIEHO3 U €TO

JlemoHCcTpanuu CTPYKTYpbI: BUJIOBYIO,
Tabauywvt u cxemol: «CTpyKTypa MPOCTPAHCTBEHHYIO, TPO(DUUECKYIO.
OoumoIeHo3a», « IKocucTemMa [lepedncnsaTh U MPUBOIUTH TPUMEPHI
ITUPOKOJIUCTBEHHOTO JIeCay, CBSI3€M MEXK]ly OpraHu3MaMHU
«DKocrcTeMa XBOMHOTO Jiecay B OnoIieHO3¢e

9.2 | Dxocucrema 2 DKOCUCTEMA KaK OTKPhITas CUCTEMA PackpriBaTh conepkaHue TEPMUHOB

(A L. Tencnu). OyHKIIMOHAIBHBIE
OJIOKM OpraHU3MOB B SKOCUCTEME:
MPOYLEHThI, KOHCYMEHTBHI,
penyuentsl. Tpoduueckue ypoBHHU.
Tpodudeckne ey U CeTH.

U TIOHSATUM: YKOCUCTEMA, POIYIIECHTHI,
KOHCYMEHTBI, peTyLIEHThI, TPOPUUECKUE
ypOBHHU, Tpouueckue (MUILEBHIC)
LEMU U CETH.

Ha3piBaTh CTPYKTYpHBIE KOMIIOHEHTHI
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AOuoTHYecKre 0JI0KU SKOCUCTEM.
[TouBBI ¥ WIIBI B 3KOCHUCTEMAX.
KpyroBopoT BelecTB 1 MOTOK SHEPTUU
B KOCHCTEME.

JdeMoncTpanuu

Ilopmpemuwi: B. H. Cykaues,

A. JI. Tencnu.

Tabauywvt u cxemol: «OyHKIIMOHAIBHBIE
TPYIIbl OPraHU3MOB B IKOCUCTEMEY,
«KpyroBopoT BENIECTB B AKOCUCTEMEY,
«llenu nutanus (macToUIIHAS,
JETPUTHAS)».

O6opynoBanue: repOapuu pacTEeHUN;
KOJIJIEKIITUM HACEKOMBIX; Uydesia MTHII
U 3BEpEU

HKOCUCTEMBI.

XapakTepu3oBaTh QyHKIIUN

Y TIPUBOJIUTH IPUMEPHI
OpPraHU3MOB B IKOCUCTEME

Ha OCHOBE MMEIOIINXCS 3HAHUM

0 pacTeHUsIX, rpudax, OaKTepusax

U KUBOTHBIX.

OnuchIBaTh KPyroBOPOT BEIIECTB

U TIOTOK SHEPIUU B SKOCUCTEME.
OOBSCHATH POJIb OPTaHU3MOB

B OMOJIOTUYECKOM KPYTOBOPOTE
BEILIECTB U TOTOKE SHEPIUHU.
[IpuBOAUTH MPUMEPHI OPTaHU3MOB,
3aHUMAIOIINX Pa3HbIe YPOBHU
TpOPUUYECKUX MHUPAMU.
CocTaBiaTh CXEMBI IEPEHOCA
BEILIECTBA U SHEPTUU B SKOCUCTEMAX
(uenu muTaHus).

CpaBHUBATH MACTOUIIIHBIC U IETPUTHBIC
LENU MUTAHUS

93

DKOJIOTUYECKUE
MUPAMUJIBI

OCHOBHBIE TOKA3aTENN YKOCHCTEMBI.
buomacca u mpogykuus.
DKOJIOTUYECKHE TUPAMHUIBI YUCEIL,
OMoMacchl ¥ YHEPTUH.
JdeMoncTpanuu

Tabauysl u cxemol: «IKOIOTHUECKas
NUpaMuaa YUCel», « IKOJOrudecKas

PackpsiBath comepkaHre TEPMUHOB
U TIOHSATUN: MpOyKIIMs, Oromacca,
IKOJIOTHYECKAs THUpaMua.
XapakTepu30oBaTh IIpaBUia
AKOJIOTUIECKUX TTUPAMHUJT YHACET,
OMOMaccChl U YHEPTUH.

OOBSICHATH MPUYNHBI Pa3THIAN
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nupaMua OMoOMacchly,
«DKonornuecKas mupaMuia SHEPTUN

B IPOJYKTUBHOCTH Y Pa3HbIX
DKOCHUCTEM.

[IpuBOANTE MPUMEPHI MPAKTUUECKOTO
MIPUMEHEHUST TIPABUJI SKOJIOTUUECKUX
MAPaAMHU/I.

CpaBHuBaTh OMOMAacCy U MPOAYKITUIO
DKOCHCTEM CYIIM U MHUPOBOTO OKEaHa

94 | UsmeneHus HanpaBnennbie 3akOHOMEpPHBIE CMEHBI | PackpwiBaTh copep:kaHne TEPMUHOB
COOOIIECTB — cooO1ecTB — cykieccuu. [lepBuunHble | U MOHSATUI: CYKIIECCHSI, KTUMAKCHOE
CYKIIECCUU Y BTOPUYHBIE CYKIIECCUH U UX COOOIIECTBO, CYKIIECCUOHHBIH Psijl.

NPUYUHBI. AHTPOIOTEHHBIE XapakTepu3oBaTh CYKIECCUU:
BO3JECHCTBUS HA CYKIIECCHM. NEPBUYHBIC U BTOPUYHbBIE, TIPUBOAUTH
KnumakcHoe cooliecTBo. WX IPUMEPHI U HA3bIBATh MPUYUHBI
buopasznooOpasue u mojHOTa CMEHBI COOOIIIECTB.

KPYroBOpOTa BELIECTB — OCHOBA CpaBHUBATh BpEMEHHBIE U KOPEHHbBIE
YCTOMYMBOCTU COOOIIIECTB. OMOTeOIeHO3bl HA KOHKPETHBIX
JdeMoncTpanuu IpUMEpPaX CBOEU MECTHOCTH.
Tabauyvt u cxemwvr: «O6pa3zoBanue MoaenupoBaTh pe3yJibTaThl Ipoliecca
oonotay, «IlepBuuHas cykueccus», CMEHBI OMOT€01I€HO30B MO0/1 BIUSHUEM
«BoccTtaHoBIIeHUE Jieca MOcie aHTPOMOTEeHHOr0 (haKTopa

noxkapa»

9.5 | lIpupoausie [IpupoaHbIe 3KOCUCTEMBIL. PackpriBaTh comepkanue TEepMUHOB
AKOCHCTEMBI JdemoHcTpanuu U TIOHSTUM: (PUTOIIIAHKTOH,

Tabauywvl u cxemol, « IKOCUCTEMA
IIAPOKOJIMCTBEHHOIO JIECAY,
«DKOCUCTEMA XBOMHOTO JIECA,
«DKOocUCTEMA 03€Pay.

300IUIAHKTOH, SIPYCHOCT.
XapakTepu30BaTh IIPUPOIHBIE
DKOCUCTEMBI, UX OCHOBHBIE
KOMITOHEHTHI (Ha MpuMepe 03epa,
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Oo0opynoBaHue: aKkBapuyM KaK MOJIEIIb
HKOCHUCTEMBI.

IKCKYpeHust « IKCKYPCHS B THTUIHBIN
ouoreoneHos3 (B 1yOpaBy, O€pe3HIK,
€NMbHUK, HA CYXO0JTbHBIH

WJIU IOMMEHHBIN JIyT, 03€p0, 0070TO)»

XBOMHOTI'O ¥ IIUPOKOJIMCTBEHHOTO JIeCa).
OOBSCHATh IPUYHHBI PA3IHUHON
OroMacchl IPOAYLIEHTOB

¥ KOHCYMEHTOB B TIPHPOTHBIX
HKOCHCTEMAX.

CocTaBnaTh MaCTOUIIHBIEC U TETPUTHBIC
IEITH MUTaHUS IPUPOJTHBIX SKOCHCTEM.
[IpuBOIUTH MPUMEPHI OPTaHH3MOB,
BXOJAIINX B COCTaB (DUTOIIAHKTOHA,
300ILUIAaHKTOHA, OCHTOCA.
OO60CHOBBIBATH POJIb APYCHOCTH

B JKM3HHM HA3EMHBIX SKOCUCTEM.
CpaBHUBaTH OMOMACCY U MPOTYKITUIO
BOJIHBIX U HA3€MHBIX 9KOCHUCTEM

9.6

AHTpPOIIOTr€HHbIE
HKOCUCTEMBI
(arposKOCHUCTEMBI)

AHTPONOT€HHBIE SKOCUCTEMBI.
Arpoakocucrema.

Arpoueno3s. Paznmuuns Mmexnay
AHTPOIOT€HHBIMU

U IPUPOTHBIMU SKOCUCTEMAMH.
JdeMoncTpanuu

Tabauysl u cxemvi: «ATpOLIEHO3Y,
«KpyroBopoT BeIIeCTB U MOTOK
SHEPIruu B arpoieHo3e».
Oo6opynoBanme: repbapuu
KYJbTYPHBIX U TUKOPACTYIIHX
paCTECHUU.

JKCKYpCcus «IKCKypCHus

PackpriBaTh conepkanue TEpMUHOB
Y TIOHATUM: arpO3KOCUCTEMA,
arpoueHo3, MOHOKYJIbTYpA.
XapakTepru3oBaTb OCHOBHbBIE
KOMIIOHEHTBI arPOIKOCUCTEMBI.
[IpuBOIUTE IPUMEDPBHI
arpO3KOCHUCTEM.

CocTaBiATh LENU MUTAHUS arPOIIEHO3A.
OO60CHOBBIBATh MPUYUHBI HU3KOU
YCTOMYUBOCTHU arpO3KOCUCTEM.
CpaBHHUBATH arpO3KOCUCTEMBI

Y IIPUPOJHBIE DKOCUCTEMBI.
XapakTepu30oBaTh POJIb YEIIOBEKA
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B arpod’KoCHCTEMY (Ha ToJIe
WJIM B TETUIMYHOE XO35HCTBO)»

B COXpaHCHUU YCTOfIQHBOCTH
arposKoCucCTEM

9.7

Yp603KOCUCTEMBL.
DKOMOHUTOPUHT

Yp6oskocuctembl. OCHOBHBIE
KOMITOHEHTHI yPOO3KOCUCTEM.
I'opoackas dopa u dayna.
CunHaHTpOnM3a1Us TOPOJCKOU (hayHBI.
buonornueckoe u X035MCTBEHHOE
3HaYEHUE arpodKOCUCTEM

U YpOOIKOCHCTEM.

3aKoHOMEpPHOCTU POPMHUPOBAHUS
OCHOBHBIX B3aMMOJICHCTBUM
OpPraHu3MOB B 9KOCUCTEMAX.
[IepeHoc sHEPTUYU U BELIECTB MEKIY
CMEKHBIMH 3KOCUCTEMAMH.

Y CcTOMYMBOCTh OPraHU3MOB,
MOMYJISIITUN 1 SKOCUCTEM B YCIOBUSAX
€CTECTBEHHBIX U aHTPOIMOT€HHBIX
BO3JICVICTBHIA.

MeTo10510T Ui MOHUTOPHUHTA
€CTECTBEHHBIX U aHTPONIOTEHHBIX
3KOCHUCTEM.

JdeMoncTpanuu

Tabauywvt u cxemol: «IIpumepbl
ypOOIKOCHUCTEM.

IIpakTuyeckas padora

«M3yyeHue u onrcanue
yPOOIKOCUCTEMBDY.

PackpriBaTh copep:kaHuE TEPMUHOB
U TIOHATUI: YpOOIKOCUCTEMA,
CHUHAHTpONU3aIus, ropojickas giopa,
ropojckas ¢payHa, 5JKOMOHUTOPHUHT.
XapakTepu3oBaTb OCHOBHBIE
KOMITOHEHTBI YPOOIKOCUCTEM.
OnuceiBaTh OMOJOTHYECKOE

Y XO3SIMCTBEHHOE 3HAUCHUE
yPOOIKOCUCTEM.

[IpuBOIUTH TPUMEPHI U OLIEHUBATH
COCTOSIHUE YPOOIKOCUCTEM CBOEH
MECTHOCTH.

BoIsSBISATE 0COOEHHOCTH TOPOJICKOM
baopsl u dayHBbIL.

CpaBHUBATH YpOOIKOCUCTEMBI

U TIPUPOJIHBIE IKOCUCTEMBI
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JlabopaTopHasi padora

«3yuenue pazHoOOpa3us MEIKUX
MMOYBEHHBIX WIEHUCTOHOTHUX B PA3HBIX
3KOCHCTEMAX)

HUtoro

q4aCcoB 10 TeEME 12

10

Tema «buocdepa — riodajbHasE IKOCUCTEMA

10.1

buocdepa. Ctpykrypa 2
1 coctaB ouochepsl

buocdepa — obmermranerapras
00osouka 3emMiH, rAe CyIECTBYET
WM CYIIECTBOBANA KU3Hb. PazButne
npeAcTaBlIeHu o buocdepe B Tpyaax
2. 3rocca. Yuenue B.U. BepHanackoro
o buocdepe. O6mactu ouocdepsl u ee
coctaB. JKuBoe BemiecTBo 6uochepnl
U ero QyHKLHH.

JdeMoncTpanuu

Ilopmpemuwi: B. 1. BepHaackui,

9. 3rocc.

Tabauyvt u cxemwl: «I'eochepnl
ey, « OYHKITUH )KUBOTO BEIIECTBA

PackpsiBaTh comepikaHre TEPMUHOB

U TIOHATUI: Onocdepa, :KUBOE
BEIIECTBO, KOCHOE BEIIECTBO,
OMOKOCHOE BEIECTBO, ONOIeHHOE
BEIIIECTRO.

[TpuBOAUTH POPMYITHPOBKH OCHOBHBIX
nonoxkeHu yuenus B. M. Bepnaackoro
o ouocdepe.

XapakTepuzoBaTh 0051acTH 6M0Chephl
¥ UX COCTaB, HA3bIBATh 00JIaCTH
pactpoCTpaHEHUS )KHBOTO BEIIECTBA

B 000J109Kax 3eMJIA U BBISBIISATH
MPUYHUHBI €T0 PA3TUIHOTO
pacmpeseneHusl.

[Tepeuncnath GyHKINHN )KUBOTO
BeliecTBa omocdepsl (razonas,
OKHCITUTEIPHO-BOCCTAHOBUTEITbHAS,
KOHIICHTpAI[MOHHAs, OMOXUMUYecKas).
[IpuBOUTH MpUMEPHI MPEOOPA3YIOIIETO
BO3JICHCTBHSI )KUBOTO BEIIECTBA

Ha Ouocdepy.
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AHaTU3UpPOBAThH U OIICHUBATH
OMOJIOrMYeCcKyI0 HH(DOPMALIUIO

0 TJIO0ATBHBIX IKOJIOTHIECKUX
npoOsiemMax Ouocdepsl, MOTydaeMyro
U3 Pa3HBIX HCTOYHUKOB.

OuenuBats Bknag B. U. Bepnazackoro,
3. 310Ccca B CO31aHUE YUEHUS

o ouocdepe

10.2

3aKOHOMEPHOCTH
CYILI€CTBOBAHUS
ouocdepsl.
Kpyrosopotsl
BEILIECTB

3aKOHOMEPHOCTH CYIIECTBOBAHMS
ouocdepnl. OcobeHnocTu buocdepol
KaK TJ100adbHON AKOCUCTEMBI.
JInHaMHUYECKOE PaBHOBECHUE

B Ouocdepe. KpyroBopoThsl BelecTs
U OMOTCOXUMUYECKHUE ITUKITBI
(yrnepoja, azota). PUrMuaHoCTh
sIBJICHHUI B Ouocdepe.
JdeMoncTpanuu

Tabauyvr u cxemwl: «I'eochepnbl
3emun», « DyHKIUH )KUBOTO
BelecTBay, «Kpyrosopor azora

B TIpupoe», «Kpyrosopor yriaepoaa
B Ipupoie», «KpyroBopoT kuciopoaa
B TIpupoe», «KpyroBopot BobI

B TIPUPOJICH

PackprIBaTh copepkaHue TCPMHUHOB

Y IIOHATHH: TJI00AJIbHAS DKOCUCTEMA,
JTMHAMHAYECKOe PaBHOBECHE,
KPYTOBOPOTHI BEIIECTB,
OMOreOXUMHUYECKHUE ITUKITHI.
XapakTepu3zoBaTh 0OCOOCHHOCTH
oumocdepsl Kak T100aaTbHOU
YKOCHUCTEMBI.

Onpenenste GyHKIHIO OMoCcheps

B o0ecrniedeHUur OMOTEHHOTO
KpYyTroBOpOTa BEIIECTB Ha IIJIaHETE.
XapakTepru3oBaTb OCHOBHbBIE
KPYTOBOPOTHI: BOJBI, yIiiepoja, a30Ta.
CpaBHUBaTh 0COOCHHOCTH KPYTOBOPOTA
pa3IMYHBIX BEIIECTB.

OneHnBaTh 3HAYEHUE KPYroBOpOTa
BEIIECTB JIJISl CYIIIECTBOBAHUS JKU3HU
Ha 3emJie.

OOBSCHATH POJIb OPTAHU3MOB
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B OMOJIOTHYECKOM KPYTOBOPOTE
BEIIECTB.

BoIsSBIATE TUHAMHUYECKOE paBHOBECHE
ouochepsl.

[TpuBOIUTH IPUMEPHI PUTMUIHOCTH
SBJICHUM B Orochepe

10.3

30HAJIBHOCTh
ouocdepnl. OCHOBHBIE
OMOMBI CYIIIU.

Y CTOMYNBOCTH
ouochepnl

3oHanbHOCTH OHochepsl. [TonsTue

0 buome. OCHOBHBIE OMOMBI CYIIIH:
TYHJIpa, XBOMHBIE JIeca, CMEIIaHHbIE

Y LIMPOKOJIUCTBEHHBIE JIECA, CTEIIH,
CaBaHHBI, TyCThIHU, TPOITUYECKHE JIECA,
BBICOKOTOpbs. Kitmmar, pacTUTENbHBIN
U ’KUBOTHBIA MUp OMOMOB CYIIIH.
Crpyktypa v QyHKIIUS KUBBIX CUCTEM,
OIICHKA WX PECYPCHOr0 MOTEHIINANa

U OnocepHbIX QYHKIIHIMA.
JdeMoncTpanuu

Tabnuysl u cxemol: « OCHOBHBIC OMOMEI
cymm», «Kimmmatrnueckue nosica
3emnm», « Tynapay, «Taiiray,
«CMelaHHbIN Jecy,
«IIInpoKOIMCTBEHHBIN JIeC)», « CTEIbY,
«CaBannay, «IlycTbiHsmy,
«Tporuueckui Jec.

Oo6opynoBanme: repOapuu pacTeHUI
pa3HbIX OMOMOB; KOJIJIEKIIMH )KUBOTHBIX

PackpriBaTh conep:kaHue TEPMUHOB
Y MTOHATUI: OMOMBI, TYH]Ipa, XBOIHBIE
jeca, CMEIIaHHbIE JIeCa,
HIMPOKOJINCTBEHHBIE JIECA, CTEIN,
CaBaHHBI, TyCTbIHU, TPOIIMYECKUE JIECA,
BBICOKOTOPBSI.

[Toka3piBaTh Ha KapTe

U XapaKTEPU30BaTh OCHOBHbIE OMOMBI
CYILIH.

CpaBHHUBATh 0COOCHHOCTH KJINMATa,
MIOYB, PACTUTEIBHOIO U KUBOTHOTO
MUpa pa3HbIX OMOMOB CyIIN 3EMIIH.
BBISBIATE NPUYMHBI 30HATBHOCTH

B Onocdepe

HUToro yacosB 1o Teme
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11

Tema «HenoBeKk U OKpY:KaOLIas Cpeaa

11.1

Boznencteue
yejioBeka Ha ouocdepy

2

DKOJOTUYECKUE KPUZHUCHI U UX
npu4rHbL. Bo3aencTBue uenoBeka

Ha Ouocdepy. 3arpsi3HEHUE BO3YIIIHOM
cpeapl. OxpaHa BO3/lyxa. 3arpsi3HEHUE
BOJIHOU cpenbl. OXpaHa BOJHBIX
pecypcoB. Pazpymenne noussl. OxpaHa
IIOYBEHHBIX peCypcoB. MI3MeHeHune
KJIMMara.

JdeMoHncTpanuu

Tabauysl u cxemol. «3arpsi3HEHUE
atMocdepbl», «3arpsi3HEHUE
ruapocdeps», «3arpsi3HEHHUE TOYBBDY,
«ITapHukoBbIi 3 PerT

PackpriBath conepkanue TEPMUHOB

Y TIOHATHUM: aTMoc(epa, BelecTBa-
3arpsi3HUTENH, TAPHUKOBBIN A PekT,
«O30HOBAs IbIPA», «KUCIOTHBIC
TOXW», TUapocdepa, 3BTpodUKaIus
BOJIOEMOB, TTOYBA, IPO3USs MOYB,
MECTULINIbI, YKOJIOTUUECKU

KpH3HC.

AHaJIM3UPOBATh AHTPOIIOTE€HHBIE
dbakTopbl BO3eCTBUS Ha Orochepy
(porb yenoBeka B MPUPOJE) Ha Pa3HbBIX
ATanax pa3BUTHUS YEIOBEUYECKOTO
o01iecTsa.

XapakTepu3oBaTh IrJ100aIbHbIC
HKOJIOTUUECKHUE MPOOIIEMBI;

OCHOBHBIE UCTOYHUKH aTMOC(HEPHBIX
3arpA3HEHUN; SKOJIOTUYECKHE
po0JIeMbl, CBSI3aHHBIE C YBEJIMUCHUEM
TpPaHCIIOPTa B KPYIHBIX TOPOIAX;
ABTPO(PUKAIIHNIO BOJIOEMOB,;
MOCJIEICTBUS 3arPsI3HEHUS BOJT
XUMUYECKUMHU BEIIECTBAMU;
BO3JICICTBUE YeIOBEKa HAa TOUBEHHBIN
MOKPOB.

ApryMeHTUpOBATH 3HAUEHUE
HKOJIOTUUECKUX 3HAHUM B PEIICHUN
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BOIIPOCA O NOAJEPKAHUNA YCTOMUYUBOCTH
ounocdepol

11.2

AHTpPOIIOreHHOE
BO3JCHUCTBUE

HA PACTUTEIbHBIN U
YKUBOTHBIN MHUD.
OxpaHa mpupobl

AHTpOINOTeHHOE BO3CHCTBUE

Ha PACTUTEIbHBIN U )KUBOTHBIA MUD.
OxpaHa pacTUTEIBHOTO U KUBOTHOTO
Mupa. OCHOBHBIE TPUHITUITBEI OXPAHBI
npupojbl. Kpacueie kauru. Oco06o
OXpaHsieMbIe IPUPOTHBIE TEPPUTOPUH
(OOIIT). borannyeckue caapl

1 300JI0THYECKHUE MapKHU.
JdeMoncTpanuu

Tabnuysl u cxemot.: «Ocobo

OXpaHSIEMbIE IPUPOHBIE TEPPUTOPUI.

Oo6opynoBanmue: pororpaduu
OXpaHSIEMbIX PACTEHUU U JKUBOTHBIX
Kpacuoii knuru PO, KpacHoit kHuru
peruona

PackpriBath conepkanue TEPMUHOB
Y IOHSITUM: COKPAILICHUE
Oropa3zHooOpasusi, 0XpaHa IPUPOIbI,
0c000 OXpaHseMbIe MPUPOTHBIC
tepputopun (OOIIT), 6oTaHnueckuit
caJl, 300JIOTUYECKUN TTapK.
XapakTepu30oBaTh IJIAHETAPHYIO POJIb
PACTEHUM U )KUBOTHBIX.

[IpuBOIUTH TPUMEPHI IPSMOTO

Y KOCBEHHOT'O BO3/ICHCTBUS YEJIOBEKA
Ha PacTUTEIbHBIN U KUBOTHBIN

MUD.

XapakTepu3oBaTh MPUHIIUIIBI
«BceMupHOU CTpaTEruu OXpaHbl
PUPOJIBD.

[lepeuucnsiTb 0COOEHHOCTHU Pa3IMUHBIX
OOIIT.

[TpuBoaute npumepsl OOIIT,
PacCIOIOKEHHBIX B CBO€M MECTHOCTH.
Jloka3pIBaTh Ha MPUMEPAX OMACHOCTh
COKpaIleHus: OMOJIOTHYECKOTO
pa3zHo00Opa3us 3eMIIH.

[IpuBOIUTH IPUMEPHI PEAKUX

Y MQJIOYUCJICHHBIX BUJIOB PACTEHUN

U ’KUBOTHBIX CBOEH MECTHOCTH,
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3aHeCceHHbIX B KpacHble KHUTH
pernoHoB u Kpacuyro kaury PO

11.3 | PamonanpHOE 2 OCHOBHBIE IPUHIHUIIBI YCTOUUYHBOTO PackpsiBaTh copepxaHue TEPMUHOB
MPUPOOTOTH30BAHKE Pa3BUTHUSI YETIOBEUECTBA U TPUPO/IBI. U TIOHSATU: pallMOHAIBHOE
U yCTOMYMBOE PanrionansHOE MpUpOI0NOJIb30BAaHUE MPUPOJIONOIB30BAHUE, YCTOMUHUBOE
pa3BUTHE U COXpaHEHHE OMOJIOTMYECKOT0 pa3BUTHE, IPUPOJIHBIE PECYPCHI,
pa3zHo0Opa3us 3eMIIu. AKOJIOTHYECKUU CIIE]I.
OO01uue 3aKOHOMEPHOCTH XapakTepu30BaTh OCHOBHBIE MPUHIIUIIBI
J100aTbHBIX KOJIOTHYECKUX YCTOMYMBOTO PAa3BUTHUS YETIOBEUECTBA
Kpu3ucoB. OcoOeHHOCTH U TIPUPO/IBI.
COBPEMEHHOT0 KpHU3HUCa U €T0 OnuchIBaTh HEUCUEPIAEMbIe
BEPOSITHBIE MTOCIIEACTBUS. U ucuyeprnaeMble MPUPOIHbIE PECYPCHI,
Pa3BuTHe METOI0B MOHUTOPUHTA MOJAYEPKUBAsI OTHOCUTEIIBHOCTD
Pa3BUTHUS OMACHBIX TEXHOTEHHBIX HEHCUYEPIIaeMOCTH MPUPOTHBIX
IIPOLIECCOB. PECYPCOB; XapaKTeprU30BaTh MPOLIECCHI
JeMoHcTpanun UX BOZHUKHOBEHUS U YCJIOBUS CPEbI,
Tabauywvt u cxemor: «Mogenun MPUBOJIAIIKE K UX (OPMUPOBAHUIO.
yIpaBJsieMOro MUPa PackpriBaTh mpoOIeMbI paliiOHAIBHOTO
MPUPOJIONOIB30BAHUS U HAXOIUTh Ty TH
WX PEIICHUS
Htoro yacos no teme 6
Pe3epBHoe Bpems 8
OBUIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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IMEPEYEHB (KOJJU®UKATOP) IPOBEPSIEMbBIX TPEFOBAHUM

K PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJILHOMN
IPOT'PAMMBI CPEJHEI'O OBIIIEI'O OBPA3BOBAHMUS Y DJIEMEHTOB
COJIEP)KAHMSI 11O BUOJIOT'UH

IIposepsiembie Ha EI'D o 6noJiorun Tpe00BaHus K pe3yJbTaTaM OCBOCHUS
OCHOBHOM 00pPa30BaTEJIbHOM MPOrPAMMBbI CPeIHEr0 001ero 00pa3oBaHusA

Kon
IIPOBEPSIEMOTO
TpeOoBaHUs

[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3yJIbTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbI CPETHETO OOIIIETO
00pa3oBaHUs

1

CdhopMHUpOBaHHOCTh 3HAHUM O MECTE W POJH OMOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUU COBPEMEHHOU E€CTECTBEHHO-
HAy4YHOW KapTHUHBI MHUpA, B MO3HAHUM 3aKOHOB MPUPOJIBI U PEIICHUU
KU3HEHHO  B@XXHBIX  COIHUAIBHO-ITHYECKHUX,  IKOHOMHYECKUX,
JKOJIOTHYECKUX MpoOJieM dYeJIoBeUeCTBa, a TakKke B pEIICHUH
BOIIPOCOB PallMOHAILHOTO MPUPOIONOIL30BaHMA, B (HOPMUPOBAHUU
[IEHHOCTHOTO OTHOIIEHHWS K TMpUpOjAE, OOIIEeCTBY, YEIOBEKY;
0 BKJIaJIe POCCUUCKUX U 3apyOEKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE
Oonosiorun

Brnanenune cucremoil 3HaHMII 00 OCHOBHBIX METOJIaX HAYYHOIO
NO3HAHUS, UCIIONIB3YEMBIX B OMOJIOrMYECKUX MCCIEIOBAHUAX KUBBIX
OOBEKTOB H JKOCHCTEM (OMUCaHUE, U3MEpPEHUE, TMPOBEIICHUE
HAOJIIOICHMIT); CITOCOOAMM BBISBICHHMS M OLEHKH AHTPONOTE€HHBIX
W3MEHEHUH B IPUPOJIE.

YMeHUe BBIBATATH THUIIOTE3BI, IPOBEPATh UX IKCIIEPUMEHTAIbHBIMHU
cpencTBamMu, (QOpMYIHpPYs LEdb HUCCIEAOBAHUS, aHAJIU3UPOBAThH
IIOJIyYEHHBIE PE3YJIBTATHI U JAEJIATh BEIBOBI.

BrisiBneHne 3aBUCMMOCTH  MEXAY MCCIEAYEMBIMH BEJIMYWHAMU,
00BSCHEHHE TOJIYYEHHBIX PE3YJIbTATOB U (POPMYIHUPOBAHHUE BHIBOIOB
C UCITOJIb30BAHNEM HAYYHBIX IIOHITUH, TEOPUM U 3aKOHOB

YMeHue BIaAeTh CUCTEMOW OHOJIOTMYECKUX 3HAHUW, KOTOpas
BKJIIOYAET: OCHOBOIIOJIAraoIue OMOJIOTHYeCKUe TEPMHUHBI U TTOHATHS
(KM3Hb, KJI€TKA, TKaHb, OpraH, OpPraHu3M, BHJ, TOIMYJSALHUS,
JKocucTema, OuoreHo3, Owuocdepa; wmeTaboOIU3M, TOMEOCTa3,
KJIETOYHBII ~ MMMYHUTET, OHOCHMHTE3 Oeyika, OHOMOJUMEDHI,
JTMCKPETHOCTD, caMOperyJIsIIus, CaMOBOCIIPOM3BEICHHUE,
HACJICICTBEHHOCTh, HM3MEHYHMBOCTh, JHEPro3aBUCUMOCTh, POCT
U pa3BUTHE);
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Ouonornyeckue  Teopuu:  kierounas tTeopuss 1. IlIBanHa,
M. Illneinena, P. BupxoBa; KIOHaJIbHO-CEJIEKTUBHOIO UMMYHUTETA
I1. Opnux, n.n. MeynukoBa, XPOMOCOMHas Teopus
HaciencTtBeHHocTH T. Moprana, 3akoH 3apOIBIIIEBOIO CXOJCTBA
K. bapa, sBomonmonnas teopusa Y. /[apBruHa, CHHTETHYECKAsI TEOPHUS
3BOJIIOLINH, TeopHsi anTponorenesa Y. JlapBuna; Teopusi GuoreoieHosa
B.H. Cykauesa; yuenne H.M. BaBunoBa o neHTpax MHOroooOpasus
U MPOUCXOKJICHUS KYJbTYpHBIX pacTeHud, yuenue A.H. Ceseprosa
0 IYTSAX U HaNpasiICHUAX dBosrouuu, yuenue B.M. BepHanckoro —
0 6uocdepe); 3aKoHbI (€AUHOOOPa3Hs TOTOMKOB ITEPBOTO MMOKOJICHUS,
pacueIUIeHUs] TPU3HAKOB, HE3aBUCUMOI'0 HACIIEIOBaHUS MPU3HAKOB
I'. Menaens; CUEMIEHHOTO HACJIENOBAaHUS MPU3HAKOB U HAPYUICHHS
cuervieHuss reHoB 1.  Moprasa;  TOMOJIOTUYECKUX  PSIOB
B HacJjeJacTBeHHoM m3MeHunBocTH H.M. BaBuioBa; reHeTHYEeCKOTo
paBHoBecus JIx. Xapau u B. BaitHOepra; 3apoJbIIieBOro cxoJicTBa
K. Bapa; 6uorenernueckuii 3akon 3. ['exkeinsi, @. Mromepa);
OPUHIUIBI (YUCTOTHI FAMET, KOMIUIEMEHTAPHOCTH);

npaBuia (Muaumyma FO. JInbuxa, 3K010ruueckoil nupamMuIbsl Yucel,
OMOMAaCChl ¥ SHEPTUN);

runote3nl  (koariepBatHot A.M. OmnapuHa, nNepBUYHOrO OyIhOHA
Jx. Xonneiina, mukpocdep C. dokca, pudozuma T. Yek)

YMeHue pemath IMOUCKOBBIE OWOJOTHYECKHE 3aadi; BBISBIATH
IPUYUHHO-CJICICTBCHHBIC CBSI3U MEXTY HCCIIeTyeMbIMU
OMOJOTUYECKUMH OOBEKTaMH, TMPOIECCAMU U SIBICHHUSIMU; JE1aTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YyJIbTATOB;
COCTaBJISITHh TEHOTUITUIECKHE CXEMbI CKPEITUBAHUS JTsI PA3HBIX THIIOB
HACJICIOBAaHMUSI TIPU3HAKOB Y OPTaHU3MOB, COCTABJISATh CXEMBI
NEpPeHOca BEIIECTB M JHEPTrUUd B DJKOCHCTeMaxX (IeH THTAHWS,
MUIIEBBIC CETH)

YMeHue  ycTaHaBIMBaTh  B3aUMOCBSI3M  MEXIY  CTPOCHUEM
U (QYHKIUSMHU: OPTraHOMJOB, KIETOK pa3HbIX TKaHEH, opraHamu
U CHUCTEMaMHU OpPraHOB y PACTEHUMU, KUBOTHBIX M UYEJIOBEKA; MEXKIY
ATarnamMu oOMeHa BEUIECTB; ATallaMU KJIETOYHOIO UK U )KU3HEHHBIX
[UKJIOB  OPTraHU3MOB; d3TamaMud  3MOPHOHAIIBHOTO  Pa3BUTHUS;
TEHOTUIIOM U (EHOTHUIIOM, PEHOTUTIOM U (haKTOpaMU CpPebl OOUTAHUS;
npolieccaMyd  JBOJIIOLUM; JBIKYUIMMHU CHUJIaMU  aHTPOIOreHe3a;
KOMIIOHEHTaMU Pa3JIMYHBIX SKOCUCTEM U MPUCTOCOOJIECHUSIMU K HUM
OpraHU3MOB

YMeHue BBIIACIIATH CYHICCTBCHHBIC ITPHU3HAKU!
CTPOCHUS BUPYCOB, KIICTOK IIPOKAPUOT U 3YKAPUOT, OJHOKJICTOYHBIX
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¥ MHOTOKJIETOYHBIX OPTaHU3MOB, BUOB, OMOTEOIIEHO30B, IKOCUCTEM
u Ouocdephl; CTPOCHUS OPraHOB M CHUCTEM OpPraHOB pPaCTEHUM,
KUBOTHBIX, YEJIOBEKa,; MPOIIECCOB KU3HEIEATCTLHOCTH,
MPOTEKAIONINX B OpraHW3MaxX pPACTCHHM, JKUBOTHBIX W YEJIOBEKa;
OMOJIOTMYECKUX TMPOIECCOB: OOMEHa BemecTB (MeTaboIu3M),
uH(pOpMallMK W TMPEBPAIICHUS SHEPruu, OPOKEHUs, aBTOTPOGHOIO
U reTepoTpo(HOro TUMOB NUTaHUs, (OTOCMHTE3a U XEMOCHHTE3a,
MUTO3a, MEH03a, raMeToreHe3a, YMOpPUOreHe3a, MoCTAIMOPHUOHATIEHOTO
pa3BUTHS, Pa3MHOXCHUS, WHIWBHUIYyAIBHOTO pAa3BUTHS OpraHU3Ma
(oHTOTEHE3a), B3aMMOJICHCTBHS TEHOB, TeTepo3uca; JAEUCTBUU
UCKYCCTBEHHOIO  OTOOpa,  CTaOWJIM3UPYIOLIEro,  JABUXKYIIETO
U pa3phIBAIOIIETO €CTECTBEHHOrO O0TOOpa; alIonaTpU4ecKOro
U CHMITATPUYECKOTO BHUJA000pA30BAHUS; BIUSHHS IBUKYIIAX CHJI
IBONIIOIMM  HAa  TeHOGOHA  TOMYJSAIHUHA, MPUCITOCOOICHHOCTH
OpraHU3MOB K cpefe oOOWTaHWs, dYepeJOBaHUS HaIMpaBICHUN
ABOJTIOITMH; KPYTOBOPOTA BEIIECTB U IMOTOKA YHEPTUU B IKOCHCTEMAX

ChopMupoBaHHOCTh YMEHHUS BBIICIATH CYIIECTBEHHBIC MPU3HAKH
BUPYCOB, KJETOK TMPOKAPUOT U OyKAPUOT, OJHOKICTOYHBIX
U MHOTOKJETOYHBIX  OpPraHW3MOB, BHJOB, OHOTCOIICHO30B
U OKOCUCTEM; OCOOCHHOCTH TMpOIECCOB OOMEHa  BEIECTB
W TIpEBpAIlCHUS JHEPTUHM B KIETKe, (OTOCHHTE3a, IIACTHYECKOTO
U DHEPreTHYecKoro oOMeHa, XEeMOCHWHTEe3a, MHTO3a, Meio3a,
OTUTOOTBOPEHUS, PA3BUTHS W PA3MHOXKEHUS, WHIUBHUIYaTHLHOTO
pa3BUTUSL OpraHu3Ma (OHTOTeHe3a), OOphObI 3a CyIECTBOBAHUE,
€CTECTBEHHOTO O0TOOpa, BHUI000pa30BaHUs, MPUCTIOCOOICHHOCTH
OpTraHU3MOB K cpelie OOWTaHWs, BIUSHUAS KOMIIOHEHTOB DKOCHUCTEM,
AQHTPOIIOTCHHBIX M3MEHEHWH B HJKOCHCTEMaX CBOEH MECTHOCTH,
KpYTroBOpOTa BEILIECTB U MIPEBpaIeHUs SHEpruu B Ouochepe

YMenue UCITOJIb30BaTh COOTBETCTBYIOIIHE apTyMEHTHI,
OMOJIOTUYECKYI0O TEPMUHOJIOTHIO W CHMBOJIUKY IJISI JTOKA3aTelbCTBA
POJICTBA OPTaHW3MOB Pa3HBIX CUCTEMATUYECKUX TPYII; B3aUMOCBS3H
OpPraHM3MOB H Cpeabl OOWTaHMS; EIUHCTBA YEIOBEUCCKUX pac;
HEOOXOAMMOCTH  3JI0pOBOrO  oOpa3a  JKM3HHM,  COXpaHCHHS
pa3HOOOpasusi BUJIOB M IKOCHUCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS
IIPUPOJIBI M YEIIOBEUECTBA

YMeHue KpUTHYECKH OlleHHBaTh HWHQOpMaIuo OHOJIOTHYECKOTO
coZepKaHMs; UHTEPIPETUPOBATh ITUUECKHE ACIIEKTHl COBPEMEHHBIX
HCClIeIOBaHUM B OWOJIOTHH,  MEIMIIMHE,  OHOTEXHOJOTHH;
paccMaTpuBaTh III00ATBHBIE SKOJIOTHYECKHE MPOOIEMbI COBPEMEHHOCTH,
dbopMupOBaTh MO OTHOIICHUIO K HUM COOCTBEHHYIO TO3UIIUIO
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IlepedeHb 3jIeMEHTOB co/lep:KaHus, NpoBepsieMbIX HA EI'D no Ouosiorun

Kon

[IpoBepsieMblil 3JIEMEHT COACPKAHUS

1

buomnorus kak HayKa. JKuBbIe CUCTEMBI U UX HN3Yy4YCHHUC

1.1

CoBpemeHHass Ouoyiorus — KOMIUIEKCHasi Hayka. buonornueckue Hayku
U u3zydaeMble uMU TpoOneMbl. DyHIaMmeHTadbHbIE, MPUKIATHBIC
Y TIOMCKOBBIE HAYUYHBIE UCCIEOBAHUS B OMOJIOTHH.

3HavueHue 6MoJIoruu B POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOMN
kapTuHbl Mupa. [Ipodeccuu, cBa3anHbIe ¢ OMoIoTHEH. 3HAUEHNE OMOIOTUH
B IIPAKTUYECKOM JIESITEILHOCTH YeJIOBEKa: MEIUIIMHE, CeTbCKOM XO03SHCTBE,
MIPOMBIIIJIEHHOCTH, OXPaHE TIPUPOIBI

1.2

KuBbie cuctembl Kak mpeaMeT u3zydeHus Ouosioruu. CBOMCTBa KUBBIX
CHCTEM: €IUHCTBO XMMHYECKOIO COCTaBa, JUCKPETHOCTh M IEJIOCTHOCTB,
CIIO’KHOCTD u YIOPSAOYEHHOCTh CTPYKTYPBHlI, OTKPBITOCTb,
CaMOOpraHu3aIrsi, CAMOBOCIIPOU3BENICHUE, PA3APAKUMOCTh, U3MEHUYNBOCTD,
pOCT U pa3BUTHE.

YpOBHHM OpraHu3aluu >KUBBIX CHUCTEM: MOJIEKYJISIPHBIM, KJIETOUYHBIMH,
TKAHEBbIM, OPraHU3MEHHBIN, MOMYJIAIUOHHO-BUAOBOM, 3IKOCHUCTEMHBIN
(bmoreonieHOTHYECKUM ), OnocepHbIi. [Iporiecchl, MPOUCXOISIITNE B AKHUBBIX
cucrtemax. OCHOBHBIE MPU3HAKU KUBOTO. JK13Hb Kak opMa Cy1iecTBOBaAHUS
MaTepuu

1.3

Metoasl Ouonornueckoit Hayku. HabmroaeHue, u3aMepeHue, SKCIEPUMEHT,
cucreMaru3anus, MeraaHanu3. lloHATHEe O 3aBUCMMOW W HE3aBUCHMOUN
nepemeHHou. IlmanupoBanue skcnepumeHnTa. lloctaHoBka W mpoBepka
runote3. HyneBas rumore3a. [loHsTue BBIOOPKM M €€ JIOCTOBEPHOCTD.
Pa36poc B Ounonorundeckux naHHbiX. OleHKa JOCTOBEPHOCTH MOTYyUYEHHBIX
pe3ynbraToB. [IpyunHbI MCKaKEHUS pE3yJIbTATOB dKcnepuMmenTta. [lonsarue
CTaTUCTUYECKOIO TeCTa

Kierka kak Omosiornueckas cucreMa

2.1

Knerka — cTpykTypHO-(QpyHKIIMOHANbHAS eAuHUIA KuBoro. Kcropus
OTKpbITUsA KiIeTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus
(T. IBanu, M. nelinen, P. BupxoB). OcHOBHbIE MOJIOXKEHUSI COBPEMEHHOM
KJIETOYHOU TEOPHH.

Metoapl  MOJEKYJISPHOM H  KJIETOYHOM  OHOJOTMH: MHUKPOCKOIMS,
xpomarorpadus, anexTpodopes, METO]T MEUEHBIX aTOMOB,
nuddepeHnanbHoe HEeHTPUPYTUPOBAHUE, KYIbTUBUPOBAHUE KIIETOK

2.2

XUMHUYECKHIN COCTaB KJIETKU. Makpo-, MUKPO- U YIbTPAMHUKPOIJIEMEHTHI.
Bopa u ee posb Kak paCTBOPHUTEIS], peareHTa, y4acTHE B CTPYKTYPUPOBAHUUI
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KJIETKH, TEIIOperyjsauuu. MuHepalibHble BEIeCTBA  KJIETKH, UX
ouosorudeckas pojib. Pojib KaTHOHOB U AHMOHOB B KJIETKE.

buonorunueckne nonumepbl. benku. AMUHOKHCIOTHBIA COCTaB OEIKOB.
CtpykTyphbl 6e1K0BOM MOeKybl. [lepBuuHas cTpykrypa Oesnka, menTuaHas
CBs3b. BTOpHuHas, TpeTWuHasi, 4YETBEPTUYHAs CTPYKTYyphl. JleHaTypamusi.
CaoiictBa OenkoB. Knaccudukaius OenkoB. buonornueckue GyHKIUU
OEIKOB.

YrneBosl. MoHocaxapumsl, ICaXapyuabl, OJINTOCAXAPUIBI
u noxucaxapuasl. OOmuil miaH cTpoeHus U GU3NKO-XUMHUYECKHUE CBONCTBA
yriieBosioB. buonornyeckue GyHKIIMU yTIE€BOIOB.

Jluupel.  T'mapodunbHo-ruapodoOHbIe  cBoiicTBa.  Kiaccudukanus

JUTUIOB. Tpurnmunepuer, dbochomunuael,  BOCKH,  CTEPOUIBI.
buonornueckue ¢ynkuuu aunugoB. OOMEe CBOWCTBA OHMOJIOTHYECKUX
MeMOpaH - TEKy4eCTh, CIIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYITPOHUIIAEMOCTb.

Hyxneunnoseie kucnortsl. JJHK n PHK. CTpoeHne HyKIEMHOBBIX KHCIIOT.
Hykneortunpl. Ilpunuun komrmuiemeHntapHocTu. IlpaBuno Yapradda.
Crpykrypa IHK — nBoiinast cnupaiib. MecToOHaxoxAeHue U OMOJIOrHYeCKHe
¢byunkiuu JIHK. Buast PHK. ®ynknun PHK B kietke.

Ctpoenue monekynbl AT®. Makpospruueckue cBsizu B Mojiekyine ATO.
buonornueckne ¢ynkuun AT®. BoccTaHOBIEHHBIE NEPEHOCUYMKH, HX
¢dbyukiuu B kietke. Cexkpenuponanue [JHK.

CrpykTypHas 6nosaorus: OMoxumMudeckue U Ono(pu3nIecKue NCCaea0BaHUs
COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpPbl OMOMOJIEKYJI

23

Tumbl KJIETOK: 3SyKapuoTHuYecKas M TMpokapuoTuyeckas. CTpYKTypHO-
GbyHKIIMOHAIBHBIE 00pa30BaHUs KIETKHU.

CtpoeHue mpokapuoTHUecKorM KkieTku. KieTouHas cTeHka OakTepuid
u apxed. OcCOOEHHOCTH CTpOEHHUs TeTepoTpodHOM U aBTOTPOPHOI
MPOKAPUOTUYECKHUX KJIETOK. MecTO U pojb MPOKApUOT B OMOIIEHO3AX.
Crpoenue u (GyHKIIMOHUPOBAHUE AYKapUOTUUYECKOU KJICTKHU.
[Ina3matnueckass MemOpana (mazmaneMma). CTpyKTypa MIa3MaTHueCcKOn
MeMOpaHbl. TpaHcmopT BelIECTB 4Yepe3 IJIa3MaTHYECKYH) MeEeMOpaHy:
naccuBHbIN (mudPy3us, odneryennas auddysus), akTUBHBIN (TIEPBUYHBIN
U BTOPUYHBIM akTUBHBIM Tpancnopt). [lomynponuiiaemMocTs MeMOpaHBI.
PabGora nHaTpwmii-kanmeBoro Hacoca. DHIOIMTO3: MUHOIMUTO3, (aroiuTo3.
Ox3ouuTo3. Knerounas crenka. CTpykTypa U QyHKUUN KJIETOYHOM CTEHKHU
pacTeHuii, rpudoB.

[urortazma. [{uto3omb. [lutockenert. JIBrmxeHne nuromiasmMbl. OpraHoubl
kieTku. OgHoMeMOpaHHbIE OPraHOUAbl KIETKU: SHIAOIUIA3MAaTHUECKasl CETh
(BIIC), ammapar [onbmaXu, JIU30COMBI, HUX CTpOoeHHUE U (YHKIIHUU.
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B3aumocBsizb  ogHOMEMOpaHHBIX ~ OpraHougoB  kieTku. CTpoeHue
rpa”HyJispHOro petukyiayma. CuHTe3 pacTBOpuMbIX OenkoB. CuHTE3
KJIETOYHBIX MeMOpaH. [magkuil (arpa”yJispHbINA) SHIOIIA3MAaTUYECKUI
pertukynyM. CekperopHas ¢yHKuus anmapata [onbmku. Tpancnopt
BEILIECTB B KJIeTKe. Bakyonum pacTUTeNbHBIX KIETOK. KieTouHbId COK.
Typrop.

[TonyaBTOHOMHBIE OPTraHOUbI KJIETKH: MUTOXOHIPUH, TIJIACTU/IBI.
Crpoenue u GyHKIIMUM MUTOXOHAPUM U TacTul. [lepBuuHble, BTOpUYHBIE
U CIOXHBIE TUIACTUAB (POTOCUHTE3UPYIOMIUX JIYKAPUOT. XJIOPOILIACTHI,
XPOMOILIACTHI, JICHKOIJIACTHI BBICIIUX PACTCHUIA.

Hemem6panubie opranouasl kiaeTku CTpoenue u (yHKIIMU HEMEMOPaHHBIX
OpraHouJoB kieTku. Pubocombl. MukpoduiameHTsl. MblllleUHbIE KIETKH.
Mukpotpy6ouku. Kiierounsiii nentp. CTpoeHHe W JABUKEHUE >KTYTUKOB
U pecHu4YeK. MUKpOTpyOOUKH UTOIIa3MbL. LleHTpHos.

Anpo. Obonouka siApa, XpOMaTHH, KapuoIuia3Ma, SIAPHIIIKH, UX CTPOCHUE U
byHKIMH. S nepHblii OCJNKOBBIH  MAaTpHUKC. [IpocTpancTBEHHOE
pacrojoKeHue XpoMocoM B uHTepdazHoOM sape. benku xpomaTuHa —
TUCTOHBI.

Knerounsie BkitoueHus. CpaBHUTEIbHASI XapaKTEPUCTUKA KIIETOK 3YKapHOT
(pacTUTENbHOM, )KUBOTHOU, TPUOHOI)

24

AccuMuIsilds U AUCCUMMIIALIMS — JBE CTOPOHBI MeTabonu3ma. Tumsl
oOMEeHa BemIeCTB: aBTOTPO(MHBIN M reTepoTpodHBIM. YUacTue KHCIOpoja
B OOMEHHBIX TMpoIeccax. OJHEPreTUYecKoe oOecreyeHnue KIETKU:
npeBpanieHue AT® B oOMeHHBIX mpolieccax. PepMEHTATUBHBIN XapakTep
peakiuil KietoyHoro Merabonusma. dDepMeHTHI, UX CTPOEHHUE, CBOMCTBA
u  Mexanm3sM  jeictBua.  Kodepmentsl.  Otinuuus  QpepMEHTOB
OT HEOPraHWMYEeCKUX KaTalu3aTopoB. benKku-akTUBaTOpHl W  OEIKU-
UHTUOUTOPHL.  3aBUCUMOCTh  CKOPOCTH  (PEPMEHTATUBHBIX  peaKIui
OT Pa3INYHBIX (PAKTOPOB.

[IepBuuHBIl CUHTE3 OPraHUYECKUX BEHIECTB B KieTke. Dortocunres. Posb
XJIOpOIUIacTOB B Tporiecce ¢oTocuHTe3a. CBeToBas M TeMHOBas (a3bl.
[IpogykTtuBHOCTH  (PoTOCHHTE3a. BnusHue  pa3nuuHbix  (pakTopoB
Ha CKOPOCTh (poTocuHTe3a. 3HaueHne (HOTOCUHTE3A.

XEMOCHHTES. Paznoob6pasue OPraHU3MOB-XEMOCUHTETUKOB:
HuTpuduupyonme  OakTepuu,  Kelae300akTepuu,  cepoOaKTepuw,
BOJIOPOJIHBIE OaKTepUU. 3HAUEHUE XEMOCUHTE3A.

AHa3poOHBIe opraHu3mbl. Buabsl Opoxkenus. [IpoaykTel OpoxkeHUs U UX
UCIIOJIb30BaHUE YEJIOBEKOM. AHa’3pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUU U BO3OYyAUTENN OOJIE3HEM.

AspobOHBIE OpPTraHU3MBlI. Oranel SHEPTETUYECKOTO oOMeHa.
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[ToaroroButenbHblii 3Tanm. [IUKONIM3 — OECKHCIOPOIHOE pacIIeTICHUE
TITFOKO3BI.

buonorndyeckoe OKHCIICHHE, HIIH KICTOYHOE JbIXaHHE. POJIb MUTOXOHIpHUI
B TIpoleccax OHOJOTHYECKOro OKHCIeHHs. L[UKIndeckne peakium.
OxkucnutensHoe (ocopunupoBanue. IlpeumyiiectBa a’poOHOr0 MyTH
oOMeHa BemIecTB mepes aHadpOOHBIM. D(P(DEKTUBHOCTh IHEPTETUUECKOTO
oOMeHa

2.5

Peakuuu MatpuyHoro cuntesa. [I[pyuHIIMI KOMIIIEMEHTAPHOCTH B PEaKIUIX
MaTpUYHOTO CUHTe3a. Peanuszanus HaclaeACTBEHHOW HH(POPMAIUU.
['eHeTnueckuii KoI, €ro cBoiCTBa. TpaHCKpUNUHS — MATPUYHBINA CUHTE3
PHK. [TpunLHANBI TPAHCKPUIILHAU: KOMIUIEMEHTApHOCTb,
AHTUIAPAIIIETBHOCTh, ACUMMETPUYHOCTD. TpaHCIISIMS U €€ dTalbl. Y YacTue
tpancniopTHeix PHK B Ouocunrte3e Oenka. YcioBusi OuocuHTe3a Oelka.
Konupoanne amunokucnot. Poias pubocom B OrocuHTE3€E OEmKa.
Opranuzaiusi TeHOMa y MPOKAPUOT M SyKApUOT. Perymsiusi akTUBHOCTH
reHoB y mpokapuoT. ['unoresa onepona (®. XKakoo, XK. Mano). Perynsuus
0OMEHHBIX MPOIECCOB B KieTke. KieTouHslil romeocTas.

Bupycsl — HekneTouHble (POPMBI )KU3HU U OOJIUTaTHBIE Mapa3uTbl. CTpoeHUE
MPOCTHIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OAKTEPHO(AroB.

Bupycusie 3a001eBanus yenoBeka, *kuBoTHbIX, pactenuii. CIIN/, COVID-
19, conmanbHble U METUIIMHCKHUE MTPOOIEMBI

2.6

Knerounslii 1nukn, ero mnepuonbl u peryisuus. MHTepdaza u MUTOS3.
Oco0eHHOCTH MPOIIECCOB, TpoTeKaonuX B nHTEpdase. [loaroroBka KieTku
K geneHuto. [lpecunrerndyeckuili (MOCTMUTOTUYECKUM), CHUHTETUUYECKUI
U TIOCTCUHTETUUYECKUH (TPEMUTOTUYECKUI) IEPUOIbl MHTEP(Da3bI.
Marpuunbiii cunte3 JHK-perumkanus. Ilpunnuner permmkanuu JHK:
KOMIUJIEMEHTAPHOCTD, MTOJYKOHCEPBATUBHBIM CUHTE3, aHTUNAPAJIJIEIbHOCTD.
Mexanuzm  permmkanuu - JIHK.  Xpomocombl. CTpoeHHE XpOMOCOM.
Tenomepsl U Tenomepaza. XpPOMOCOMHBIM Ha0Op KIETKH — KapUOTHIL.
JIMIUIIOUIHBIM M TaIIOWIHBIM  HAOOpBl  XpoMocoM. ['OMOJOTHYHBIE
XpOMOCOMBI. [10710BBIE XPOMOCOMBI.

[enenne xmerkn — muro3. CTaguum MHTO3a W MPOUCXOIAIINE B HUX
npouecchl. Tunbl murto3a. Kapumokunes u uurokuHe3. buonormueckoe
3HAUYEHWE  MUTO3a. Perynsudss MUTOTHYECKOrO  I[MKJIA  KJIETKH.
[Iporpammupyemas kieTouHasi TuOeb — alonTo3.

OyHKIIMOHAIbHAS T€HOMHKA

Opranusm kak Ouoyioruyeckasi cucrema

3.1

OI[HOKJ'IGTO‘-IHI)IC, KOJIOHHAJIbHBIC, MHOTI'OKJICTOYHBIC OpraHHU3MBbI
N MHOT'OTKAHCBBIC OPTaHHU3MBI.
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®opMbl pa3MHOXKEHHUSI OpPraHU3MOB: Oecrosioe (BKJIOYasi BETreTaTUBHOE)
U 1ojoBoe. Buabl 0ecrnoioro pa3MHOXKEHHUS: MOYKOBAHHUE, CHOPYJIISALIUS,
dbparmeHTanus, KIOHUPOBAHUE.

[TonoBoe pazmuokeHue. IlomoBeie KieTKU, win rametsl. Meio3. Cragun
Meio3a. [loBenenue xpomocom B Merose. Kpoccunrosep. buonornueckuit
CMBICJI M€i03a W MOJIOBOrO mpoiecca. Meio3 U ero MecTo B KU3HCHHOM
[UKJIE OPraHUu3MOB.

[IpenzapoasimeBoe pazButue. ['ameTorenes y »)kuBOTHBIX. [10JI0BBIE JKENE3BI.
O6pa3zoBaHue u pa3BUTHE MOJIOBBIX KJeTOK. CriepMaTtoreHe3 M OOreHE3.
CrtpoeHnue nosnoBbIX KJIeTOK. OMI0I0TBOPEHNE U SMOPUOHATILHOE PAa3BUTHE
KUBOTHBIX. CrocoObl  OIUIOJOTBOPEHUS:  HapyXHOE, BHYTpPEHHEE.
[TapTeHorenes.

NunuBunyanbHoe  pa3Butue  opranusmoB  (oHTorenes).  Cranum
SMOpHOTeHe3a >KUBOTHBIX (Ha mnpuMmepe masarymku). JpooOnenuwe. Tumsl
npobsieHus. OcoOeHHOCTH ApOOJEeHHMS MIICKOMHUTAIOIINX. 3apOdbIIICBHIC
JUCTKHU (racTpyJisiius). 3akjajgka OpraHoOB M TKaHEW W3 3apOJbIIIEBbIX
JIUCTKOB. B3amMHOE€ BIHWSHME 4YacT€W Pa3BUBAKOIIETOCA  3apOJbIIIA
(oMOpuoOHaNbHAs MHAYKIHUS). 3akiajka MIaHa CTPOEHUS >KMBOTHOTO Kak
pe3yJbTaT  HMEPAPXUUYECKUX  B3aUMOJCUCTBUIM  TEHOB. Bnusinue
Ha MOPHUOHAIIBHOE PAa3BUTHE PA3NTUYHBIX (PAKTOPOB OKPYKAIOLIEH CPEJbl.
Poct u pasButue xuBOTHBIX. [locTamMOpuonanbHBIM mepuoxd. [Ipsmoe
u HempsiMoe pazButhe. Pa3zButue ¢ metamopdo3oM y O0eCcro3BOHOYHBIX
U TIO3BOHOYHBIX JKMBOTHBIX. buHoNOrMueckoe 3Hay€HUE MPSIMOTO
U HENpSIMOTO Pa3BUTHUSI, UX PACHPOCTpaHEHUE B Ipupoje. Tumbl pocra
KUBOTHBIX. DAKTOPHI PETYJSLUM POCTa KUBOTHBIX M uenoBeka. Cramuu
MOCTAMOPUOHAIIBHOTO Pa3BUTUSL y JKUBOTHBIX U uyejoBeka. llepuonbl
OHTOT€HE3a YEIOBEKA.

PasmHoxxenune u paszBuThe pacTeHuil. ['amerodur m cropodur. Meiios
B JKM3HEHHOM IMKJIe pacTeHunil. OOpa3zoBaHuEe CIOp B IpoIlecce Meio3a.
l'ametorene3 y pacrenuil. OMIOOTBOPEHUE U PA3BUTHUE PACTUTEIBHBIX
OpraHu3MoB. JIBOWHOE OIUIOAOTBOPEHHUE Y I[BETKOBBIX PACTCHUU.
O6pa3zoBaHue U pa3BUTHUE CEMEHU. MexaHU3MBbI PEryisiliud OHTOreHe3a
y PACTEHUH U KUBOTHBIX

3.2

HUctopust  cTtaHOBIEeHMS W pPa3sBUTUA  TEHETUKUM  KAaK  HAyKH.
OCHOBHBIE TEHETHYECKHME TIOHATHA M CHMBOJBL. | OMOJIOTHYHBIC
XPOMOCOMBI, aJljleIbHBIC T'€HBI, aJIbTCPHATUBHBIC MPU3HAKH,
JIOMUHAHTHBIN ¥ PELIECCUBHBIA MPU3HAK, TOMO3UT0Ta, T€TEPO3UTOTA, YUCTAs
JIMHUS, TUOPHIBI, T'€HOTHII, dheHoTHII. OcHOBHEBIE METO/IbI
T'€HETHUKU: TUOPHUI0TOTUUECKHIM, [UTOJOTUUCCKUM, MOJIEKYJIAPHO-
T€HETUYCCKUH
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33

Monorubpunnoe ckpemuBanue. llepBbeiii 3akoH MeHuens — 3aKoH
eauHoo0pa3usi THOPUJIOB TMEepBOro mokoyieHus. [IpaBuno TOMUHHPOBAHUS.
Bropoii 3akoH  Menaens — 3aKOH  pacHICIUICHUS  MPU3HAKOB.
[{utonornueckue OCHOBBI MOHOTHMOPHUIHOTO CKpeliuBaHus. [umnoresa
YHUCTOTHI TaMET.

AHanuzupyroliiee CKpELIMBaHUE. [TpoMexxyTouHBII Xapakrep
HaclienoBaHus. PaciiernyieHne npu3HakoB IPU HETIOJHOM JOMUHHUPOBAHUH.
JuruOpugHoe  ckpenuBanue. Tpetuil 3akoH MeHaenss —  3aKoH

HE3aBUCHUMOIO HACIENOBaHMS IIPU3HAKOB. [luTosormyeckue OCHOBBI
TUTHOPUIHOTO CKPEIIUBAHUS.

CuemnieHHOe HacienoBaHue npu3zHakoB. Pabotel T. Moprana. CuemnieHHoe
HACJICIOBAaHNUE T€HOB, HAPYILICHUE CLEIUICHUS MKy TeHaMHA. XpOMOCOMHast
TEOpUs HACIIEACTBEHHOCTH.

I'enernka nmoma. XpOMOCOMHBIM MEXAHU3M OINPENEICHUS N0JIa. AyTOCOMBI
Y TIOJOBBIE XPOMOCOMBI. ['OMOraMeTHBIM M TE€TEPOTraMETHBIA MOJI.
I'enetnyeckas CTpyKTypa IOJOBBIX XpoMOcOM. HacienoBanue npu3HaKos,
CLEIUICHHBIX C MOJIOM. ['€HOTHII Kak menocTHas cucrema. Ilnenorponus —
MHOXXECTBEHHOE€  JEHUCTBHE  TI'eHa.  MHOXKECTBEHHBIM  aJUICIIN3M.
B3anmoneiicTBue HeaIeNbHBIX TI'e€HOB. KOMIIIEMEHTapHOCTh. JNHCTAa3.
[Tommmepus

34

B3aumoneiictBue reHoTtHma u cpeAbl Npu  PopMHUPOBaHUU (PEHOTHIIA.
N3menunBOCTh Mpu3HakoB. KauecTBEHHBbIE M KOJWYECTBEHHBIE MPU3HAKHU.
Bubl ©”3MEHUMBOCTHU: HEHACIEACTBEHHAs U HACJIEACTBEHHAS.
Moaudukanronnass u3MeHYHUBOCTh. Ponb cpenbl B (popMupoBaHUU
MOAU(UKAMOHHOW  M3MEHUYMBOCTH. Hopma  peaknuum  mpu3Haka.
Bapuanuonnsiit psinx u BapuanuonHas kpuBas (B. Moranncen). ColicTBa
MOAN(UKATUOHHON U3MEHYNBOCTH.

I'eHoTMIIMUECKas HU3MCHYHUBOCTB. CBoiicTBa T€HOTUIIMYECKOMU
HN3MCHYUBOCTH. BI/II[BI FC€HOTUIIMYECKON HM3MEHYMBOCTH: KOM6I/IHaTI/IBHaH,
MyTallMuOHHAA.

KomOuHaTuBHAs HM3MEHYMBOCTH. MeW03 W TOJIOBOM IPOIECC — OCHOBA
KOMOWMHATHBHOM HM3MEHYHUBOCTH. Poib KOMOWHATHUBHONW W3MEHUYHUBOCTH
B CO3/IaHUM T€HETUYECKOr0 pa3HOOOpa3us B Mpejenax 0JJHOTO BU/A.
MyTainmoHHas W3MEHYMBOCTb. BHIBI MyTamui: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbIE W WHAYUHUPOBAHHbIE MyTaluu. SnepHbie
U [UTOIIa3MaTudyeckue mytanuv. COMaTH4eCKHE MU IOJOBBIE MYTAallMH.
[IpyuriHbl BO3HUKHOBEHUSA MyTauuii. MyTareHbl W UX BIHSHHAE Ha
OpPraHu3Mbl.  3aKOHOMEPHOCTM  MYTallMOHHOTO  Mpolecca.  3aKOH
TOMOJIOTHYECKHX PsI0OB B HacaeaAcTBeHHOW n3menunBocty (H.M. BaBunos).
BHesnepHas "3BMEHUYHBOCTh U HACIIEACTBEHHOCTD
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3.5

Kapuorun uenoBexka. MexayHapoaHas nporpaMma MCCIEIOBAaHHUS T€HOMA
yenoBeKa. MeToApl M3YUEeHUsI TCHETUKU 4YEJOBEKA: T€HEAIOTMYECKUU,
OJM3HEIIOBBIH, IIUTOTCHETUUECKUI, MOMYJIALMOHHO-CTaTUCTUYECKUM,
MOJIEKYJISIpHO-TeHETHYECKAM. COBPEMEHHOE  OMNpENEICHUE TE€HOTHUIIA:
MMOJJTHOTECHOMHOE CE€KBEHHpPOBAHWE, T'CHOTUIIMPOBAHWE, B TOM YHCIE
¢ momompio III[P-anmanu3a. HacmencTBeHHbIC 3a00€BaHHS 4YEIIOBEKa.
['ennbie 1 xpoMocoMHbIe 00Jie3HM YenoBeka. bojiesHu ¢ HacieACTBEHHOU
MPEAPACTIOIOKEHHOCTBIO. 3HaueHue MEIULIMHCKOU TCHETUKU
B IIPEIOTBpAIICHUH W JICYCHUM TEHETHYECKUX 3a00JIeBaHUN dYEIOBEKa.
CTBOJIOBBIE KJIETKHU

3.6

JloMecTukanuss H CEJNEKUUSA. 3apOKICHUE CENCKIHH W JIOMECTHUKALIHH.
VYuenne H.M. BaBunoBa o IIeHTpaxX MPOUCXOXKIAECHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHuil. Ponp cenexknuum B CO3JaHUM COPTOB PACTEHUM
¥ NOpOoJ1 )KUBOTHBIX. COpT, mopoia, MTaMM. 3aKOH TOMOJIOTHYECKUX PAJIOB
B HacjeiactBeHHoM wu3MmeHumBoctH H.M. BaBuioBa, ero 3HaueHue
TJIS1 CENIEKIIMOHHOM PabOTHI.

Meroabl cenekuMOHHON paboThl. VICKycCTBEHHBI OTOOp: MacCOBBIM
U UHJIUBUIYAIbHBIM. JTanbl KOMOWMHAIIMOHHOW cenekuuu. VcnbeiTaHue
OpOU3BOJIUTENICH MO TMOTOMCTBY. OTOOp MO TEHOTHUIY C TMOMOIIbIO
OIleHKH (DeHOTUIa TOTOMCTBA U OTOOpP IO I€HOTHUITY C MOMOIIbIO aHalln3a
JHK.

UckyccTBeHHBIM  MyTareHe3 Kak METOJ  CEJIEKIIMOHHOM  paboThI.
PamnanmoHHBII WM XMMHYECKMH MYTAreHe3 KakK MCTOYHMK MYTAlUui
y  KyIbTypHBIX (QopMm opraHu3mMoB. Hcmonb3oBaHHe TE€HOMHOTO
penakTUpoBaHuss M MeToj0oB pekoMOuHaHTHRIX JIHK s nomydenus
MCXOJHOI0 MaTepUAJIa I CEJEKIIUU.

[Tomyuyenue MOJIUTLIIOUIOB. BuyTtpuBuaosas ruopuaAN3aIus.
biuskopoAcTBeHHOE CKpenuBaHue, wWid UHOpuAuHr. HeponacTBeHHoe
CKpellluBaHue, WM ayTOpuauHr. ['eTepo3suc U  ero MNPUYHUHBIL
Ucnonb3oBanue rerepo3uca B cenekuuu. OtnanieHHas TrUOpUau3aIus.
[Ipeononenne Oecrionus MEXBUIOBBIX THOPUIOB. JIOCTHIKEHUS CEIEKIINU
pacTEeHUM U )KUBOTHBIX

3.7

OOBEKThI, HCHOJIb3yEMbIE B OHMOTEXHOJIOTMH, — KJIETOYHbIE M TKAHEBBHIE
KyJbTYpbl, MHUKPOOPTaHU3Mbl, HX XapakTepucTuka. TpaaunroHHas
OMOTEXHOJIOTHS: XJIEOONEeUeHHE, MOJTYyUYEHUE KHUCIOMOJIOYHBIX MPOAYKTOB,
BUHO/ICIIHE. MuKpOOHOTOTHYECKUMA CUHTE3. OOBEKTHI
MHUKPOOMOIOTUYECKUX TeXHOJorui. IIpousBoacTBo Oenka, aMHHOKHCIIOT
U BUTaMUHOB. VIckyccTBeHHOE  OIUIOJIOTBOpEHHE. PekoHCTpyKius
SIMIIEKIETOK M KJIOHMPOBAHHME >XKHUBOTHBIX. METOJ TpaHCIUIAaHTALMHU SJIEP
KJIETOK.
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XpoMOCOMHasi M TeHHas WHXeHepusa. VICKyCCTBEHHBI CHHTE3 TI€Ha
u koHCTpyHnpoBanue pekomOouHaHTHbIX JIHK. JlocThkeHus u nepcrneKTUBsbI
XPOMOCOMHOW U TE€HHOW WHXXEHepUHu. MeauiuHCKue OMOTEeXHOJOTHH.
Hcnonp30BaHne CTBOIOBBIX KIETOK

Cuctema 1 MHOT00OOpa3re OpraHuvIeckoro Mupa

4.1

buonornueckoe pasnooOpazume opranuzmoB. CoBpeMeHHas CcucTema
opraaudeckoro mupa. [Ipuaiuns! knaccudukanuu opranu3MoB. OCHOBHBIC
CUCTEMATUYECKUE IPYIIILI OPTaHU3MOB.

OCOOCHHOCTH  CTPOEHHUS WM JKU3HEACATEIbHOCTH  OJHOKJIETOYHBIX
opranu3moB. bakTepuu, apxeu, OJHOKJIETOYHBbIC TPUOBI, OJHOKICTOUHBIC
BOJIOPOCIH, Jpyrue npoTUcThl. KonoHuanpHble Opranusmsel. [[BukeHHe
OJIHOKJIETOUHBIX OPraHU3MOB: aMeOOUJHOE, KIYTHKOBOE, PECHUYHOE.
3anura y OJHOKIJIETOUYHBIX OPraHU3MOB. Pa3apaXxuMoCcTh y OTHOKIETOYHBIX
Opranus3MoB. TaKCHUCHI

4.2

MHOrokneToYHble pacTeHus. B3auMocBs3b dYacTell MHOTOKIETOYHOTO
opranu3Ma. TkaHu, OpraHbl M CHCTEMBl OpPraHOB MHOTOKJIETOYHOTO
opranu3dma. OpraHusMm Kak e€IuHOe Iejoe. TKaHu pacTeHud. Tumbl
pacTUTENIbHBIX TKaHEW: o0Opa3oBaTeNibHAs, TOKPOBHAs, MPOBOJSAIIAS,
OCHOBHAsi, = MEXaHWYECKas. OcoOeHHOCTH  CTPOECHHS, byHKIMi
Y PACIIOJIOKEHHS TKAaHEW B OpraHax pacTEHHUI

4.3

BereratnBHBIE M Te€HEpaTUBHBIE OpraHbl pacTeHuil. DYHKIUH OPraHOB
u cucrtem opraHoB. Kapkac pacteHuid. J[BuK€HHE MHOTOKJIETOYHBIX
pacTeHuM: TPONU3Mbl M HAacTuH. l[lormomieHue BOABI, YTIIEKUCIOIO Trasa
U MHUHEPAIbHBIX BEHIECTB pacTeHusMu. Jlpixanue pacteHuid. Juddyzus
ra3oB 4epe3 IMOBEPXHOCTh KIETKU. TpaHCIOPTHBIE CUCTEMBI PACTCHUMU.
Brigenenue y pactenuid. 3ammra y MHOTOKJIETOUHBIX pacTeHuid. KyTtukyna.
CpenctBa NacCUBHOM U XMMUYECKOM 3aIIUThI. @UTOHIUIBI.
Pa3zgpaxumocTs U perynsanusa y Opranu3moB. Pa3npaxuMocCcTh U perynsauus
Y MHOTOKJIETOUHBIX pacTeHU. POCTOBBIE BEMIECTBA U X 3HAUEHHE

4.5

MHOroKJIETOYHbIE >KHUBOTHBIC. B3anMMOCBA3b YacTeil MHOTOKJIETOYHOI'O
opranm3Ma. TkKaHHW, OpraHbl W CHCTEMBI OPTraHOB MHOTOKJIETOYHOTO
opranu3ma. OpraHu3Mm Kak eauHoe 1esoe. I'omeocta3. TkaHM >KMBOTHBIX
Y 4YeyioBeKa. THUIbl )KUBOTHBIX TKAHEW: AIHUTEIUAIBHAS, COCAUHHUTEIbHAS,
MbIlIe4yHasi, HepBHas. OCOOEHHOCTU CTPOECHUS, PYHKIUM U PACTIOIOKEHUS
TKaHEH B OpraHax >KMBOTHBIX U YEJIOBEKa

4.6

Opranbl U CUCTEMBI OPTaHOB >XUBOTHBIX. DYHKIHUH OPraHOB U CHUCTEM
opranoB. Omnopa Tema  opraHu3moB. CkeneTbl  OJHOKJIETOYHBIX
M MHOTOKJIETOYHBIX JKMBOTHBIX. HapyXHBII W BHYTPEHHHUUN CKEJET.
CtpoeHue U TUIIbI COEAUHEHUS KOCTEH.
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JIBm>keHre MHOTOKJIETOUHBIX JKMBOTHBIX. IluTanue >kxuBOTHBIX. [luTanue
MMO3BOHOYHBIX JKHBOTHBIX. JIpIXaHWe KUBOTHBIX. KOXXHOE JIbIXaHHE.
’KabepHoe u 1eroddoe AbIXaHUE.

JIpIXaHue MO3BOHOYHBIX )KUBOTHBIX. DBOJIIOIIMOHHOE YCIOKHEHUE CTPOCHUS
JIETKUX TI03BOHOYHBIX JKMBOTHBIX. JlpIXaTenpHas CHCTEMa dYeIOBEKa.
MexaHu3M BEHTWISIIIUU JIETKUX Yy MNTUIl U MIEKOMHUTAIomuX. TpaHcnopt
BEILIECTB Y OpPraHu3MoB. TpaHCIOPT BENHIECTB y KUBOTHBIX. KpoBeHOCHas
cuctemMa U ee opraHbl. KpoBeHOCHass cucTeéMa IMO3BOHOYHBIX JKHMBOTHBIX.
Kpyru kpoBooOpaiieHus. OBOJIOIMOHHBIE  YCIOXHEHHUS  CTPOCHUS
KPOBEHOCHOM  CHCTEMBI  IIO3BOHOYHBIX  JKHBOTHBIX.  BbIneneHue
y opranu3MoB. Beigenenue y KUBOTHBIX. COKpaTUTENbHBIE BaKyOJIU.
Opransl BeigesieHus. CBs3b MOJIOCTH TEIa ¢ KPOBEHOCHOW M BBIACIUTEIBHOM
cucreMamu.  Beigenenue y  MO3BOHOYHBIX — KMBOTHBIX.  3aluTa
y MHOTOKJIETOYHBIX KHUBOTHBIX. [IOKpOBBI W HMX MPOU3BOJIHBIC.
Paznpaxkumocts W perynsmuss |y opraHu3MoB.  PazmpaxumocTb
y OJIHOKJIETOYHBIX OpPraHu3MoOB. Takcuchl. PaziapakumMocTh W peryJisius
Yy MHOTOKJIETOUHBIX pacTeHUl. POCTOBBIE BelllecTBa U UX 3HAYECHUE.
HepBHast cucrema u pedrekTopHas peryisiuss y MHOTOKJIETOYHBIX
*KUBOTHBIX. HepBHasi cucteMa u ee oTHAelNbl. DBOIIOIMOHHOE YCIOXKHEHHE
CTPOCHUSI HEPBHOU CUCTEMBI Y )KUBOTHBIX.

Pazpabotka anroputMoB u nporpamm ajist 3QPekTuBHON (HYHKIIMOHATBHON
QHHOTAIlMU TEeHOMOB, TPAHCKPUIITOMOB, IIPOTEOMOB, MeTab0JIOMOB
MUKPOOPTaHU3MOB, PACTCHUM, )KUBOTHBIX M YEIOBEKa

OpraHn3m 4eI0BEKa U €ro 30POBbE

5.1

Opranbl M CHUCTEMBI OpraHoB 4YenoBeka. OTIenbl TOJOBHOTO MO3ra
MO3BOHOYHBIX XUBOTHBIX. Peduiekc u pediekropnas ayra. be3ycioBHbie
U yclioBHbIE pediiekchl. ['ymopasibHast peryssiius U HIOKpUHHAsI CUCTeMa
KUBOTHBIX W 4elloBeKa. JKene3bl S3HIOKPUHHOM CHUCTEMBI U UX TOPMOHBI.
JlelictTBue TOPMOHOB. B3anMOCBS3b HEPBHOW M 3HAOKPUHHOU CHUCTEM.
l'mnortanamo-runoduzapuas cucrema. Pedrnekc u pedraekropHas gyra.
besycnoBHbIe u ycioBHBIE pedieKCh

52

3amuTa opranusma ot Oosie3Heil. UMMyHHas cucrema yenoBeka. KneTounsii
151 TyMOpPaJIbHbIN VMMYHHUTET. Bpoxnenusiu, pUOOPETEHHBIN
crienupuyecKuit MMMYHHUTET. Teopus KJIOHAIBHO-CEJIEKTUBHOTO
ummynuteta (I1. Opaux, ®.M. bepuer, C. Tonerasa). BocnanutenbHbie
OTBETHl OPraHu3MoOB. Poip BpPOXKIAEHHOIO HMMMYHHUTETA B PA3BUTUH
CHUCTEMHBIX 3a00J€BaHUIN

53

KposeHnocnas cucrema u ee opransl. Cepaie, KpOBEHOCHBIE COCYAbI U KPOBb.
Kpyru kpoBooOpamienus. PaboTa cepaiia u ee peryiasuus
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54

Hpixanne uyenoBeka. Juddy3us ra3oB uepe3 NOBEPXHOCTh KIETKHU.
JlpIxarenpHas cucrema yesoBeKka. JlpIxaTeibHas MOBEPXHOCTh. Peryrsuus
IbIXaHus. J{pIxaTeabHbIe 00BEMBbI

5.5

[TumeBapuTenpHas cuctema yenoBeka. OTaemnbl TUIeBapuTeIbHOTO TPaKTa.
[MumeBapuTenbHble Keyne3bl. BHYTPUIIONOCTHOE U BHYTPHUKIETOYHOE
MUIIEeBapeHUE

5.6

[TokpoBsl U ux mnpousBogHbie. Opransl BbiaeneHus. [louku. CrtpoeHue
u (QyHkuuonupoBanue Hedpona. DunbTpanus, cekpenuss U oOpaTHOE
BCAChIBAaHUE KaK MEXaHU3MbI pabOThl OpraHoB BblaeieHus. OOpa3zoBaHue
MOYH Yy YeJOoBeKa

5.7

JIBrokeHue yenoBeka: MplieuHas cuctema. CKeleTHbIE MBIIIIIBI K UX padoTa.
CTpoeHuE U TUIIBI COCAUHEHUS KOCTEN

Teopus sBosronnn. Pa3Burtre )xu3HU HA 3emiie

6.1

OomtonmonHass teopuss Y. JlapBuna. IIpeanocbliku BO3HUKHOBEHUSA
napBuHu3Ma. Ku3Hb U Hay4dHas aedaTenbHocTh Y. [[apBuHa.

JBwxyume cuibl HBodtonuu  BuaoB mo Y. JlapBuHy (BbIcOKas
WHTEHCUBHOCTH Pa3sMHOKEHUSA OpPTraHu3MOB, HACJICICTBCHHAs
U3MEHYMBOCTb, OOpHOa 3a CYLIECTBOBAHHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN
oTOOpD).

Odopmnenne cuntetudeckord Tteopuu sBomtonuu (CTDI). HeltpanbHas
Teopust 3BostonMu. CoBpeMeHHass SBOJIOIMOHHAST OWOJIOTHS. 3HAuCHHE
ABOJIIOIIMOHHON T€OpUH B (DOPMUPOBAHUM €CTECTBEHHO-HAYYHOU KapTHHBI
Mupa

6.2

[Tonynsiuus kKak 3yeMeHTapHas equHuIa 3Boonud. COBPEMEHHBIE METO/IbI
OIICHKH F€HETUYECKOTO pazHoo0pasusi U CTPYKTYphI nomysiiuil. Mizmenenue
reHo(OH/1a MOIMYJISLIHUHN KaK 3JIEMEHTAPHOE IBOJIIOIMOHHOE SIBJIEHUE. 3aKOH
reHeruueckoro paBHosecus k. Xapau, B. Baitn6epra.

DOneMmeHTapHble (HaKTOpPbl (JIBMXKYILIKUE CHUIIBbI) 3BOJIIONUUA. MyTaIlMOHHBIHI
npoiecc. KomOunaTtuBHass u3MeHUMBOCTh. [lpeiid TeHOB — chydaiiHbie
HEHAINpAaBJICHHbIE W3MEHEHUsI YacTOT ajuielied B momyisauusx. Oddext
ocHoBarensi. Murpanuu. HM3onsuus  nomyisanuili:  reorpaduueckas
(mpocTpaHCTBEHHAs ), Onosiornyeckas (penpoyKTUBHAS).

EcrectBennbiii orOb0p — HampaBisitomuid  (axktop sBojonuu. Dopmbl
€CTECTBEHHOTO OTOOpa: NBWXKYIIHM, CTAOMIM3UPYIOUIUNA, pa3pbIBAONIUN
(mu3pynTuBHbIi). [TonoBoit oTOOD.

[IprcnocoO6IeHHOCT, OpPraHW3MOB KaK  pPe3yjabTaT MHUKPOIBOJIOIMH.
Bo3HukHOBEHHE  TPUCIOCOOJNIEHUH Yy  OpraHu3MoB.  ApomMopdo3bl
U uaumoagantauuu. I[lpumepsl npucnocoOJIeHUNA y  OPraHU3MOB.
OTHOCUTENBHOCTh MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.
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Buga, ero kputepum u crpykrypa. BumooOpazoBaHue Kak pe3ysibTaT
MUKpPO3BOJIOIMU. M30msmus — kitoueBoi paktop BuaooopazoBanus. [lytu
U CIocoObl BHI000pa3oBaHUs: ajuionaTpuyeckoe (reorpadudeckoe),
CUMIATPUUYECKOe (PKOJOTHYECKOE), «MTHOBEHHOE» (MOJHMILIONIU3AINS,
rubpuan3zanus). JmuTeabHOCTh SBOTIOIMOHHBIX MPOIECCOB.

Mexanu3mbl popMUpPOBaHUS OUOJIOTUYECKOTO Pa3HOOOpa3usl.

Ponp a3BoNOIIMOHHON OuojoruM B pa3pabOTKE HAYYHBIX METOJ0B
coxpaHeHHs OmopazHooOpaszus. MUKPOIBOIOIHMS U KOIBOIIOIMS 11apa3uTOB
U uX X03sieB. Mexanu3Mbl (P OPMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTUKAM
U criocoObl OOpHOBI ¢ HEH

6.3

Metoapl W3yYeHHs] MaKpOdIBOIIONUU. [lal€OHTONIOTMYECKHUE METOIbI
u3ydeHus: spomronuu. llepexomgnsie GopMbl ¥ (QUIOTCHETHUYECKHUE PSIBI
OpraHU3MOB.

buoreorpaduueckne metonmpl u3ydeHus sBomonuu. CpaBHEHHE (IIOPHI
u (ayHbl MaTepUKOB U OCTpOBOB. buoreorpaduueckue obnactu 3emiu.
Bunpi-aHIEeMUKY U PEITAKTHI.

OMOPHOIOTHYECKHIE U CPABHUTEIHLHO-MOPGHOIOTHIECKUE METOIbI U3YUSHUS
ABONIOIWH. [ eHeTHUECKIE MEXaHU3MBbI DBOJTIOIIMN OHTOTCHE3a U MOSBICHUS
ABOJIIOIMOHHBIX HOBINECTB. [ OMOJIOTMYHBIE W AaHAJOTHYHBIE OpPTaHBI.
PynumenTtapapie opraHbl W aTaBU3MBL.  MOJCKYJSIPHO-TCHETHYECKHE,
OMOXMMUYECKAEC ¥ MaTEMaTHYECKUE METOJbl W3YYCHHUS DSBOJIOIUU.
['omonornyabIe TCHBI. CoBpemeHHBIC METO/TbI MOCTPOSHUS
(UIOTEHETUIECKUX JIePEBBEB. XPOMOCOMHBIE MYTAllMAd W  JBOJIIOIIHS
TCHOMOB.

OO01ue 3akOHOMEPHOCTH (TIpaBHIIa) HBOJIIOIMKA. HeoOpaTuMOCTh IBOJTIOIMH.
AnantuBHas paguarus. HepaBHOMEPHOCTh TEMITOB BOJIIOITUT

6.4

Hayuynble rumote3bl NPOMCXOXKIEHUS JKU3HU Ha 3emiie. AOuoreHes
U mnaHcnepmusa. JloHaydHble TPEACTABICHHUS O 3apOXKICHUU SKU3HU
(kpeanuoHu3M). ['MmoTe3a MOCTOSIHHOTO CaMO3apOXKICHUS KU3HU U €€
onpoBepxkeaue onbitaMu @D. Penu, JI. Cnamnanuanu, JI. Ilacrepa.
[Ipoucxoxaenue KM3HU U aCTPOOUOIOTHS.

OcHOBHBIE ATanbl HEOPraHUYECKOU ABOJIIOLUH. [Lmanerapuas
(reosoruyeckas) 3BOJIOIUSI. XUMHYECKas IBOJIOIHMA. AOMOTEHHBIN CHHTE3
OPraHUYEeCKUX BenlecTB n3 Heopranndeckux. OneiT C. Mumnepa u I'. FOpwu.
OOpazoBanne moauMepoB U3 MoHOMepoB. KoarepBaTHas rumores3a
A.M. Omnapuna, runore3a mnepBuyHoro OynboHa JIx. XonjaeitHa,
reHerudeckas runore3a . Mennepa. Pubosumer (T. Yek) u rumoresa «Mupa
PHK» V. I'un6epra. ®opmupoBanre MeMOpaH U BOSHUKHOBEHHUE MPOTOKIETKH.
Uctopus 3emnn u metonbl ee uzyueHus. lMckomaeMble OpraHUYECKHE
octaTku. ['eoxpoHonorus u ee MeTonbl. OTHOCUTENbHAS M aOCOIIOTHAS
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reoxpoHoJiorus. ['eoxpoHosiornueckas mKasua: 30Hbl, 3pbl, IEPUOJIBI, FTTOXH.
Havanpnpie atambl opranuyeckou sBosronuu. llosgBieHue u 3BOMIOLUS
NEpPBbIX KIETOK. OBoirouus MeTrabonu3ma. BoO3HUKHOBEHHE TMEPBBIX
skocucTeM. COBpeMEHHbIE MUKPOOHbIE OMOTUIEHKH KaK aHaJor MepBbIX Ha
3emue coobmecTB. CTpoMaToauThl. [IpokapuoThl U 3yKapHUOTHI.
[Ipoucxoxnenue AYKapuoOT (cumbuorenes). DBOJIIOIIMOHHOE
MIPOUCXOKIECHUE BUPYCOB. IIponcxoxkaeHrne MHOTOKIIETOUYHBIX OPTraHU3MOB.
Bo3HUKHOBEHHE OCHOBHBIX IPYNIT MHOTOKJIETOYHBIX OPraHU3MOB.
OCHOBHBIE ATalbl IBOJIOIMH BBICIINX pacTeHUU. OCHOBHBIE apoMOP(hO3bI
pacteHnii. Beixon pacrenmii Ha cymy. [losiBiaeHue CIIOpOBBIX pacTEeHUH
Y 3aBOo€BaHuE UMU cyln. CeMmeHHble pacTeHus. [[poncxoxaeHrne NBETKOBBIX
pacCTECHUU.

OCHOBHBIE ATallbl BOJIIOIUUA KUBOTHOrO MHpa. OCHOBHBIE apoMOpP(O3bI
KUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSBICHUE
COBpeMEeHHbIX THUMNOB. IlepBbie XOpaoBble XWUBOTHbBIE. JKU3HH B BOJE.
DOBoONIOIMSA MO3BOHOYHBIX. [Ipoucxoxiaenne ampuOUil ©u penTHIHMA.
[IpoucxoxaeHne MIEKONUTAOIMX W OTUL. [I[puHOMO  KIHO4YEBOro
apomopdo3za. OcBoeHne 0eCrO3BOHOYHBIMU U NMO3BOHOYHBIMU KUBOTHBIMU
CyIlIN.

Pa3zButne xu3HuM Ha 3emiie MO 3paM W NEPUOAAM: apXeH, MPOTEPO30i,
najgeo30M, Me3030H, KaiftHo30il. OOmas XapakTepucThKa KiuMara
U TeOoJOrMYecKux rmnpoueccoB. [losiBieHne W pacuBeT XapaKTEPHBIX
OpraHu3MoOB. YTiieo0pa3oBaHueE: €ro yCIOBUS U BIUSHUE HAa Fa30BbIM COCTaB
aTMoc(]epsl.

MaccoBble BBIMHPAHUSA — JKOJIOTUYECKHE KPHU3UCHI Tpounuioro. [IpudnHbl
Y CJIEICTBHS MAaCCOBBIX BEIMUpPAHUN. COBPEMEHHBIN SKOJIOTUYECKUN KPU3HC,
€ro 0COOEHHOCTH

6.5

Paznensl m 3amaun anTponosiornd. Metonsl aHTpornojaoruu. CTaHOBICHUE
MPEICTABICHUN O MPOUCXOXKACHUH YenoBeKa. (COBPEMEHHBIE HAY4YHbBIC
TEOPHUH.

CxoncTBo 4enoBeka € KMBOTHBIMH. CHCTEMAaTHYECKOE TOJIOKECHUE
yenoBeka.  (CBHUIETENbCTBA  CXOACTBA  YEJIOBEKA €  KUBOTHBIMU:
CpPaBHUTEIBHO-MOP(OIOTHIECKHE, AMOPHOJIOTHYECKHE, dbuznooro-
OMOXMMHUYECKUE, TMOoBeleHueckrne. OTau4usi 4YeloBeKa OT >KUBOTHBIX.
[IpssMOX0XI€HNE W KOMIUIEKC CBSI3aHHBIX C HUM NPU3HAaKoB. Pa3Butue
TOJIOBHOTO MO3ra U BTOPOU CUTHAJIbHON CUCTEMBI.

JIBmxyuue cuiibl ((pakTophl) aHTpOIOreHe3a: OM0I0THYECKUe, COLUAIbHBIE.
CooTHoIIeHrne OMOJIOTUYECKUX U COLIMAIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaIMM AHTPONOTEHE3a. ABCTPAIONUTEKN — JBYHOTHE MPEIKU
moaei. YenoBek yMmenbli, NMepBbl€ U3TOTOBICHUS OpyAul Tpyaa. YenoBek
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OpSIMOXOJISIIIMI M TEepBbIN BbIXOH Jtojael 3a mpenensl Adpuku. Yenoek
reiaenboeprekuii — o0 npeIok HeaHIepTaIbCKOTO YEIOBEKA U YEIOBEKA
pazyMHoro. YenoBek HeaHIepTaAIbCKUN KaK BUJT JTFOJIEH XOJIO0IHOTO KJIMMAaTa.
UenoBek pa3yMHbI COBPEMEHHOIO THUIIA, JEHUCOBCKUN YEJIOBEK, OCBOCHUE
KOHTUHEHTOB 3a npenenaMmu AQpukH.

DBOJIIOIMSA COBPEMEHHOTO 4esioBeKa. EcTecTBeHHbI OTOOP B MOMYJISLIMIX
yejoBeka. MyTalMOHHBIA Tporiecc W mojauMopdusMm. IlomynsiimoHHbIE
BOJIHBI, Jipeid reHoB, murpanus u «3GdEKT OCHOBATENSD B MOIMYJISLMIX
COBPEMEHHOT0 YEJIOBEKA.

Yemoseueckue pacel. [loHsatue o pace. bompimme pacel: €BpOIEOUIHAS
(eBpasuiickas), aBcCTpajo-HerpouaHas (dKBaTOpHalibHAs), MOHTOJIOMIHAS
(a3uarcko-amepukaHckasi). BpeMs u myTu pacceneHus 4eoBeKa Io IJIaHeTe.
EnunctBo dyenoBeueckux pac. HayuHas HECOCTOATENBHOCTh pacu3Ma.
[Iprcnoco61eHHOCTh YeIOBEKAa K Pa3HbIM YCIOBUSIM OKPY KAIOIIEH Cpelibl.
Bnusaue reorpaduyeckoit cpeapl U apeiida TeHOB Ha MOP(OJIOTHIO
U (PU3UOJIOTHUIO YETIOBEKa

7 DKOCHCTEMBI U TPUCYLIME UM 3aKOHOMEPHOCTH
7.1 Paznensl u 3anaum sxonornn. CBA3b SKOJOTUM C IPYTUMHU HayKaMHU.
Mertoasl 3konorud. IloneBble HaOMI0OIEHN. DKCIEPUMEHTBI B 3KOJOTHUH:
OpUpPOAHBIE U JabopaTopHble. MoIeIMpPOBAHKUE B 3KOJIOTHH. MOHUTOPHUHT
OKpY>Karolen Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00aTbHBII
7.2 Dxosiornyeckue (pakTopsl U 3aKOHOMEpHOCTH uX AehcTBusi. Knaccudukanms

JKOJIOTHUYECKUX (DAKTOPOB: aOMOTHYECKHE, OMOTUYECKHUE, aHTPOTIOTCHHBIE.
OOuue 3aKOHOMEPHOCTU JIEUCTBUSA 3Kojornueckux ¢aktopos. [IpaBuio
munnmyma (K. [npenrens, F0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE
U CTEHOOMOHTHBIE OPTaHU3MBI.

AOuotnueckue ¢paktopbl. CBeT Kak skojoruueckuid Qaxrop. [leiictBue
pa3HBIX YYaCTKOB COJHEYHOTO CHEKTpa Ha OPraHU3Mbl. JKOJOTMYECKUE
TPYIIbl PACTEHUN U KUBOTHBIX 1O OTHOIIECHUIO K cBeTy. CUrHaiIbHas POJb
ceera. @Dotomepuonu3M. TemmepaTypa Kak 3KOJIOTHYecKuid ¢akTop.
JenictBue TeMIepaTypbl Ha OpraHu3MBI. [ToitkunorepmMHbIe
Y TOMOMOTEpPMHBIE OpTaHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.
Brnaxnocts kak »skojoruueckuid (akrop. Ilpucnocobnienusi pacTeHui
K ToalepxkaHuio BojgHoro Oamanca. Kiaccudukanus  pacteHuit
10 OTHOIIIEHUIO K Bojie. [Iprcrioco0neHust ®KUBOTHBIX K U3MEHEHUIO BOJHOTO
pexuma.

Cpenbl oOWTaHusi OPraHU3MOB: BOJHAs, Ha3€MHO-BO3/YIIIHAsI, TOYBEHHAs,
rIyOWHHAs TOJMOYBEHHAs, BHyTpUOpraHudMeHHas. DU3NKo-XUMUYECKHE
OCOOCHHOCTH cpell 00uTaHus opraHu3MoB. lIpucnocoOiieHus opraHu3zMoB
K J)KU3HU B Pa3HBIX Cpejax.
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buonornueckue putmbl. Buemnue u BHyTpeHHUE pUTMBL. CyTOYHBIE
U roauuHble pUTMBL. [IpUCHOCOOIEHHOCTH OPraHU3MOB K CE30HHBIM
U3MEHEHUSIM YCIIOBHH KU3HU.

Kusnennoie Qopmbl opranu3zmMoB. [loHsTHe o KuzHEeHHOU (dopme.
Kusnennoie (OpMBI pacTeHHl: JepeBbs, KYCTAPHUKH, KyCTapHUYKH,
MHOT'OJIETHHE TPaBbI, OJHOJIETHUE TpaBbl. JKu3HeHHbIE (DOPMBI )KUBOTHBIX:
TUAPOOUOHTHI, TEOOMOHTBI, a3pOOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a
KU3HH.

buotnueckue  Qgakrtopel.  Buabl  OMOTHYECKHX  B3aUMOJICHCTBUM:
KOHKYpPEHIIUS, XUIIHUYEeCTBO, cuMOM0o3 u ero ¢dopmel. [lapasutusm,
Koornepanus, MYTYyaJIu3M, KOMMEHCAU3M (KBapTUPAHTCTBO,
HaxyeOHn4ecTBO). Herpoduueckue  B3aumMoaelcTBHS  (TOMUYECKUE,
dbopuueckue, ¢adpuueckue). 3HAYCHHE OMOTHYECKUX B3aMMOICHCTBUM
JUIsi  CyIIECTBOBAaHMSI OPraHU3MOB B cpefae ooOutanus. [lpuHiun
KOHKYPEHTHOTO UCKIIFOUEHUS

7.3

DKOJIOTUYECKUE  XapakTepucTuku  nomyjsauuu.  [lomymsimusa — kak
ouosorudeckas cucrteMa. Poiab HEOJHOPOJHOCTH Cpeibl, (PU3NUECKUX
OapbepoB U  OCOOEHHOCTEl Ouojoruv BHAOB B  (POpMHpPOBAHUU
OPOCTPAHCTBEHHOW CTPYKTYypbl monyisiiiuid. OCHOBHBIE TOKa3aTelu
MOMYJISIIIUU: YUCIEHHOCTh, TUIOTHOCTh, BO3PACTHAsI U MOJIOBAsl CTPYKTYpa,
POXIaEMOCTh, TPUPOCT, TEMI POCTA, CMEPTHOCTh, MUTPALIUSL.
DKoJIoruyecKas CTpyKTypa nonyssiiuu. OleHKa YUCICHHOCTH MOMYJISIUHN.
JlunaMmuika TIONMYJSIMUA W ee peryisuus. buoTuyeckuit mnoTeHIman
nonyJysiiuu. MojenupoBanie JIUHAMUKU monyssinuu. KpuBbie pocta
YUCJIEHHOCTU TonyJisiiuu. KpuBbie BbDKHBaHUS. Perymnsius 4ucieHHOCTH
NOMYJISIITUN: PoJib (PAKTOPOB, 3aBUCSIINX U HE 3aBUCSALIUX OT IJIOTHOCTH.
DKOJIOTUYECKHUE CTpaTeruu BUaoB (r- u K-ctparerun).

[Tonsatue 00 skonornyeckoil Huiie Buaa. Mecroobutanue. MHoromepHas
Mozenb  skonornueckor  Humm k.M.  XarumHcona.  Pa3mepsr
sKoJIoTHYecKOl HulM. [loTeHnnanbHas u pealTu30BaHHasl HUIIIU.

Bug kak cucrema momynsanuii. Apeanbl BUIOB. BUIBI U UX KU3HEHHBIC
cTpaTerud. 3aKOHOMEPHOCTH TIOBEJICHHS U MUTpalUid  KUBOTHBIX.
buonornveckue nHBa3uM 4yKepOIHBIX BUIOB

74

CooOmectBa opraHu3MoB. buoneHo3s u ero crpykrypa. CBA3u MEXIy
opraHu3MamMu B OuOIEHO3€. ODKOCHUCTEMa KaK OTKpbITas CcHCTeMa
(A.Jlxx. Tencnu). OyHKIMOHAIbHBIE OJOKH OPraHU3MOB B HKOCHUCTEME:
OPOAYLEHTBl, KOHCYMEHTBI, peAayueHTbl. Tpoduyeckue  ypOBHH.
Tpoduueckne unenu u ceTtd. AOHOTHUECKHE OJIOKM SKOCHUCTEM.
[TouBel U wabl B 3KOcHcTeMax. KpyroBopoT BelIECTB M MOTOK 3HEPrUU
B DKOCHCTEME.
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OcHOBHBIC  TIOKa3aTeNMW DKOCHUCTEMBI. bmoMacca W MPOAYKIHS.
DKOJIOTHYECKHE MUPAMHUIBI YUCeT, OMOMAaCChl 1 SHEPTHH.

HampaBnenusie  3aKOHOMEpPHBIE CMEHBI  COOOIIECTB —  CYKIIECCHH.
[lepBuuHbIE W BTOPUYHBIE CYKIIECCHM M WX TPHYUHBI. AHTPOIOTCHHBIC
BO3JICMCTBUS Ha cykieccuu. KinuMmakcHoe cooOuiectBo. bruopasnooOpasue
¥ TIOJTHOTA KPYTOBOPOTA BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.
[TpupoaHbIe 2KOCUCTEMBI. AHTPOIIOTEHHBIE YKOCUCTEMBI. ATPOIKOCHCTEMA.
ArporieHo3. Paznuumst  MeXAy ~aHTPONOTEHHBIMH W MPUPOIHBIMU
AKOCHUCTEMAaMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opomckas
dbnopa u ¢ayna. CuHanTponuzanus ropojckoil ¢aynsl. buonoruueckoe
U XO3MMCTBEHHOE 3HAYEHHE AarpodKOCHUCTEM U  YPOOIKOCUCTEM.
3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOJICHCTBHUI OPTraHU3MOB
B DKOCHCTEMAaX.

[lepeHoc »HepruM ™ BEHIECTB MEXKIYy CMEKHBIMH OSKOCHCTEMAaMH.
YCTOWYMBOCTh OpPraHWU3MOB, TIOMYJSIUA HM JIKOCHUCTEM B YCIOBHSIX
€CTECTBEHHBIX U aHTPOIIOTEHHBIX BO3/ICHCTBHMA

7.5

buochepa — oOmennanerapHas o0omouka 3eMiid, TJI€ CYIIECTBYET
WM CylnlecTBOBasia >ku3Hb. YueHue B.M. Bepnaackoro o oOwuocdepe.
O6nactu Omocdepsl u ee cocraB. JKuBoe BemecTBO OHocPepsl U €ro
(GyHKIIH.

3aKkOoHOMEPHOCTH cyliecTBoBaHus Ouochepsl. OcoOeHHOCTH OHocPephl Kak
rino0abHON 3JKOCHUCTEeMBI. JlMHaAMHYeckoe paBHOBecue B Ouocdepe.
KpyroBopoTsl BelecTB U OMOr€OXMMUYECKUE IUKIBI (YTIepojia, a3oTa).
PutMuuHOCTS siBNEHUM B Onocdepe.

3onanbHOCTh Ouochepsl. Ilonsitue o Ouome. OCHOBHBIE OMOMBI CYIIU:
TYyH/Ipa, XBOWHBIC Jieca, CMEMIaHHBIC M IIMPOKOIMCTBEHHBIC Jieca, CTEIH,
CaBaHHBI, TYCTBHIHMA, TPOMHYECKHE Jieca, BBICOKOTOphs. Kimmar,
PACTUTENBHBINA U KUBOTHBIA MUP OMOMOB CYTITH.

CtpykTypa u QyHKITUS KUBBIX CHCTEM, OIICHKA UX PECYPCHOTO MOTEHITHAIa
u 6nochepHbIX QyHKIUI

7.6

DKOJIOTUYECKHE KPU3UCHI W WX TpuUuuHBL. BosznelictBue uyenoBeka
Ha Ouocdepy. 3arpsizHeHHe BO3AylIHON cpenapl. OxpaHa Bo3ayxa.
3arpsizHeHHEe BOAHOM cpeapl. OXpaHa BOJHBIX pecypcoB. PazpymieHune
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHneHue kinmara.
AHTPONIOTE€HHOE BO3/ICVCTBUE HA PACTUTENIbHBIN U )KUBOTHBIN Mup. OxpaHa
pacCTUTENILHOTO M JKUBOTHOTO Mupa. OCHOBHBIC MPUHLMUIBI OXPaHbI
npupobl. Kpacasie kHuru. Oco00 oxpaHsieMble MPUPOIHBIE TEPPUTOPUU
(OOIIT).

Boranundeckue cajpl ¥ 300710TUYECKUE TAPKH.
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OCHOBHBIC MPUHINIBI YCTOWYUBOTO PA3BHUTHS YEIOBEYECTBA M TPUPOJIBI.
ParnmonanpHOE NIPHUPOIONOIB30BAHNE M COXPAaHCHHE OHOJIOTHYCCKOTO
pa3zHooOpazus 3eMiu
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