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Pabouas nporpamma no yuebnomy npeamety «buonorusy (yriyoaeHHbIH YPOBEHb)
(nmpeamertHas obnacth «EcTecTBEHHO-HayUYHBIE MPEAMETHIY) (Jajee COOTBETCTBEHHO —
nporpamma o OMoa0ruu, ONOJIOTHS) BKIIOYAET MOSICHUTENBHYIO 3allUCKY, COJEpKaHUE
oOy4eHHs, IUIaHUPYEMbIE pE3yibTaTbl OCBOECHHSI MPOTrpaMMbl IO OHOJIOTHH,
TEMaTHYECKOE IIJIaHUPOBAHHUE, MepeUyeHb (KOAU(UKATOP) MPOBEPSAEMBIX TPEOOBAHUN K
pe3ysibTaTaM OCBOCHHUS OCHOBHOM 0OOpPa30BAaTENbHOW MPOTpaMMbl CPEAHETO OOIIEeTro
00pa30BaHUsI U FJIEMEHTOB COJAEPKAHMSI 10 OMOJIOTHH.

[TosicHuTenpHas 3amucka OoTpakaeT oOLMe LEeIU U 3aladd U3ydyeHHUs] OMOJIOTHH,
XapaKTEPUCTHKY TCUXOJOTHMYECKHX MPEANOCHIIOK K €€ HM3YyYEHHIO O0YyYarolUMMUCH,
MECTO B CTPYKTyp€ Y4YeOHOIro IUIaHa, a TaKKe IMOAXO0Jbl K OTOOpY COJep)KaHus, K
ONpENECICHUIO IUIAHUPYEMBIX  pEe3yJIbTaTOB M K CTPYKTYype TEMaTHYECKOTO
IUITAHUPOBAHMUSL.

Conepxxanue OO0ydeHHsS PpACKPBIBAET COAEpP)KATEIbHbIE JIMHUHM, KOTOpPBIE
npearaloTcs i 00A3aTeIbHOTO U3YUYEHHs B KaXKJIOM KJIacce Ha YPOBHE CPEIHEro
oO1ero o0pa3oBaHusl.

[Inanupyemble pe3ysbTaThl OCBOEHUS MPOrpamMMbl IO OHOJIOTUU BKJIHOYAIOT
JUYHOCTHBIE, METAlPEAMETHBIE PE3YyJIbTaThl 3a BECh MEpPUOJ OOYyYEHHs Ha YPOBHE
cpenHero obmero o0pa3oBaHUs, a TaKXKe MPEAMETHBIC TOCTHKEHUSI 00ydarolerocs 3a
KaXX/IbIid 101 O0y4EeHHUSI.

HOACHUTEJIbBHASA 3AIIMCKA

IIporpamma o Ouo0THKM Ha YPOBHE CpeHEro 00IIero oopa3oBaHus pa3padoTaHa
Ha ocHoBe ®enepanbHoro 3akoHa ot 29.12.2012 N 273-®3 «0O6 obpa3zoBaHuu
B Poccuiickoit ®enepanun»y, ®I'OC COO, Konmenuuu mnpenogaBaHus yueOHOTO
npenmera «buosorus» W OCHOBHBIX TOJIOKEHHUH (enepaibHON pabouel MporpaMMbl
BOCITUTAHUSI.

buonorus yrimy6nenHoro ypoBHs u3ydenust (10 — 11 kjaccel) SIBISIETCS OJHUM
U3 KOMIIOHEHTOB TIpeAMETHON 00acTh «EcTecTBeHHO-HayuYHbIe TpeaAMETh». COriacHO
nonoxenusiMm  OI'OC  COO npodunbHble y4yeOHbIE NPEIMEThI, H3y4yaeMble Ha
yriyOJIeHHOM YPOBHE, SIBIISIIOTCS criocoOoM nuddepeHnuanu o0yueHuss Ha ypOBHE
cpenHero oOuiero oOpa3oBaHUS W MPHU3BaHbl O0ECHEUYHUTh MPEEMCTBEHHOCTh MEXKIY
OCHOBHBIM OOUIIMM, CPEAHHM OOIIMM, CpPEeIHUM MPOPECCUOHANBHBIM M BBICIIUM
oOpazoBanueM. B To e Bpemsi Kaxablii U3 dTUX YYEOHBIX MPEAMETOB JOJKEH OBITh
OPUEHTUPOBAaH Ha MPUOPUTETHOE pPEIICHHUE O00pa30BaTEeIbHBIX, BOCIUTATEIBHBIX U
pa3BUBAIOIIMX  3a7a4, CBA3AHHBIX C  mpodopHEHTAHe  00ydYaroImuxcs U
CTUMYJIMPOBAHUEM MHTEpEca K KOHKPETHON 00JIaCTH HAyYHOT'O 3HAHUS, CBA3aHHOTO C
OuoJioruei, MeIMIIMHOM, SIKOJIOTHEH, TICUXO0JIOTHEH, CTIOPTOM UJIM BOCHHBIM JICJIOM.

[Iporpamma mo OuwojoTMM AAaeT MPEACTABICHHE O MU W 3a7avyax H3yYCHHS
yueOHoro npeamera «buonorus» Ha yriayOJeHHOM YpPOBHE, ONpEAENsieT 00s3aTelIbHOe
(MHBapUAHTHOE) MPEAMETHOE COJIEpKAHUE, €ro CTPYKTYpUPOBAHHE [0 pasiaeiiaM



U TeMmaM, paclpeielieHue Mo Kjlaccam, PEKOMEHAYET MOCJIEeI0BATEIbHOCTh WM3YUYEHHUS
y4eOHOT0 MaTepHralia ¢ Y4eTOM MEKIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, TOTUKH
y4eOHOTo Ipoliecca, BO3PACTHBIX OCOOEHHOCTe oOydaronuxcs. B mporpamme mo
OWOJIOTUM peann30BaH MPHUHIUIT TPEEMCTBEHHOCTH C UW3Y4Ye€HHEM OHOJIOTHH Ha
YpPOBHE OCHOBHOTO o0OImIero oOpa3oBaHusi, Oyaromaps dYemMy HpOCMaTpUBaeTCs
HalpaBJICHHOCTh ~ HAa  TOCJHEAYIOUlee  pa3BUTHE  OMOJIOTMYECKUX  3HAHWH,
OPHUCHTHUPOBAaHHBIX Ha (OPMHPOBAHHWE E€CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIIUICHHUS], IPEJICTABICHU O 3J0pOBOM 00pa3e )KM3HHU, Ha BOCIIUTAHHE
OepeXHOT0 OTHOIIEHHS K OKpY’Karollel MpupoaHoil cpeae. B nmporpamme mo Guonoruu
TaK)Ke€ TOKa3aHbl BO3MOXKHOCTH ydeOHOro mnpeamera «buonorus» B peanuzanuu
tpedboBannii PI'OC COO K [UIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM
U TIPEJIMETHBIM pe3ybTaTaM OOydeHHsI U B (POPMHUPOBAHUN OCHOBHBIX BHUJIOB y4eOHO-
MO3HABATENILHON  JIEATETbHOCTH  OOYyYalolMXCS 1O  OCBOCHUIO  COJAEpKAHUSA
OMO0JIOTHYECKOr0 00pa30BaHus Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHuUsI.

[Iporpamma 1Mo OMOJOTUU SIBISIETCS OPUEHTUPOM I COCTaBIICHUS aBTOPCKHX
pabouux mnporpamMMm. ABTOpaMH padOYMX TPOrPAMM MOKET OBITh MPEIJIOKEH CBOU
MOJIXO0/T K CTPYKTYPHUPOBAHUIO M MOCJIEI0BATEILHOCTH U3yUeHUs y4eOHOTO MaTepuarna,
CBOE BHJIEHHE CMOCOO0B (OPMHUPOBAHUA Yy OOYYaIOIIUXCS MPEIMETHBIX 3HAHUW U
YMEHHI, a TaK’KE€ METOJI0OB BOCIIUTAHUS U Pa3BUTHUS CPECTBAMU YU€OHOIO MpeIMeTa
«buomorus.

Buonorust Ha ypoBHE cpeaHero o0uiero ooOpazoBaHus 3aBepilaeT OMOJOTHUYECKOE
oOpa3oBaHMe B IIKOJE M OPHUEHTUPOBAH HA paclIMpeHUue M YyriayOJieHWe 3HaHUU
oOydJaronmxcsi 0 KMBOM MPHUPOJE, OCHOBAX MOJEKYJISPHOW M KIJIETOYHON OHOJIOTHH,
SMOpHOJIOTUM U OWUOJOTUM PA3BUTHUSI, TEHETUKH, CEJEKIUU, OUOTEXHOJOTHH,
ABOJIIOLIMOHHOTO YUYEHHS U SKOJIOTHH.

N3yuenne yuebHOro mnpeamera «buosnorus» Ha yIIyOJIE€HHOM  YPOBHE
OpPUEHTUPOBAHO HA TOATOTOBKY OOyYaromMXxcsi K TMOCIEAYIOUIEMY TMOJyYCHUIO
OMOJIOTUYECKOTO 00pa30BaHUs B By3aX M OpraHU3AIMsAX CpPEeIHEro Mpo(ecCHOHaTEHOTO
oOpazoBaHusi. OCHOBY €ro COJIep>KaHMsI COCTaBJISIET CUCTEMa OMOJIOTMYECKUX 3HAHWM,
MOJIyYCHHBIX TPU HU3YYCHUH OOYYarOUIUMHUCA COOTBETCTBYIOIIUX CHUCTEMATUYECKUX
pasjiesioB OMOJIOTHH Ha YPOBHE OCHOBHOTO 0o011iero obpasoanus, B 10—11 kmaccax atu
3HaHUA TMOJY4YaroT pa3BuThe. Tak, paclpeHbl U yriyOJieHbl OMOJIOTHYECKUE 3HAHUS
O pacTeHHUAX, JKUBOTHBIX, TIpubax, OaKTEepUsxX, OpPraHU3ME 4YEJIOBEKa, OOIINX
3aKOHOMEPHOCTSIX JKM3HU, JOMOJHUTEILHO BKJIIOYEHBI OWOJIOTUYECKUE CBEICHUS
MPUKJIATHOTO U MOUCKOBOTO XapaKkTepa, KOTOPhIE MOKHO HUCIIOIB30BaTh KaK OPUEHTHUPBI
JUTSI TIOCTIeMyto1ero Bpioopa nmpodeccun. Bo3mokHa Takke HHTErpanusi OMOJIOrHIeCKUX
3HaHUU C COOTBETCTBYIOIIUMHU 3HAHUSIMU, MOJTyYCHHBIMU 00yYaArOIITUMHUCS NPU U3YUECHUN
busuku, Xumun, reorpadu 1 MaTEMaTHKH.

CtpykTypa mporpaMmbl 1O OHOJOTUM OTpa)»kaeT CHUCTEeMHO-YPOBHEBBIM U
HBOJTFOITMOHHBIN MOAXO0/bI K M3y4eHHI0 Oronoruu. CoriiacHO UM, U3y4aroTCsl CBOMCTBA U
3aKOHOMEPHOCTH, XapaKTEPHBIC JJIS )KUBBIX CHCTEM Pa3HOr0 YPOBHS OpraHU3alluu,



HBOJIIOLIMY OPTaHUYECKOr0 MUpPa Ha 3eMJie, COXpaHeHHs OMOJIOTUYECKOTO pa3HOO0pa3us
ria"eTsl. Tak, B 10 kacce u3y4aroTcs OCHOBBI MOJIEKYJISIPDHOM U KJIETOYHOM OMOJIOTHH,
AMOpPHUOJIOTUM M OHWOJIOTMM pPa3BUTHs, TEHETHUKA M CEJEKIHUH, OMOTEXHOJOTUH U
CUHTETUYECKON OWOJIOTHH, aKTYaJU3UPYIOTCS 3HAHWS OOYYalomuXcsi 1Mo OOTaHWKE,
300JI0TMH, aHaTOMUH, (hu3nosioruu yeiaoBeka. B 11 kimacce u3ydaroTcsi 3BOJIIOIIMOHHOE
y4eHHUE, OCHOBBI KOJIOTUU U yueHue o ouocdepe.

buonorus mnpuszBaHa o00eCHEYUTh OCBOEHHUE OOYYAIOIIMMHCS OHOJOTUYECKUX
TEOpUM W 3aKOHOB, WIECH, NMPUHIMIIOB W IPaBUJ, JICKAINMX B OCHOBE COBPEMEHHOU
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, 3HAHUH O CTPOCHUHM, MHOroO0pa3uu
U OCOOCHHOCTSAX KJIETKH, OpraHu3Ma, TMOIMyJSIIUN, OHOIIEHO3a, JKOCUCTEMBI,
O  BBIJAIOLIMXCA  HAYYHBIX  JIOCTIDKCHUSIX,  COBPEMEHHBIX  HCCIEIOBAHUSIX
B OHWONOTUM, TPUKIAAHBIX AaclekTax OWoJorMyecKux 3HaHuid. [l pa3BuTUs
U TOJJEpKaHUsS HMHTEpeca OOydarouuxcsi K OWOJOTUM HapsAy CO 3HAUYUTEIIbHBIM
00BEMOM TEOPETHYECKOT0 MaTepuaiga B COJECpKAHUU MPOTPAaMMBI IO OUOJIOTHH
MPEyCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBJIECHUS W PA3BUTUS TOW WA WHOU
obyiactT OMOJIOTUM, BKJIAJIOM OTEYECTBEHHBIX M 3apyOCKHBIX YYEHBIX B PEILICHHE
BKHEHUIITNX OMOJIOTHYECKUX U SKOJIOTUYECKUX TIPOOIIEM.

enp u3zyuenus yyeObHOro mnpeamera «buosiorus» Ha yriiy0JeHHOM YpPOBHE —
OBJIAJICHUE OOYYAIOIMMHUCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAIBHON OpraHu3aluu
KUBBIX CUCTEM Pa3HOTO paHra U MpUoOpEeTEeHHUE YMEHUU HMCIOJIb30BaTh 3TH 3HAHUS B
dbopMupOBaHUU UHTEPECA K ONIPEACICHHON 001acTH TPOodeCCUOHATIBHON JIEATEIbHOCTH,
CBSA3aHHOW C OuWoorued, winm K BbIOOPY Y4YeOHOro 3aBeJEHUS IS MPOJOJKEHUS
OMOJIOTUYECKOT0 00pa30BaHMUS.

JlocTikeHue 1enu u3ydeHus yueOHoro npeameta «buonorus» Ha yriyOieHHOM
YPOBHE 00ECIIEUMBAETCS PEIICHUEM CIEAYIOIIMNX 3a]1ay:

OCBOCHHE OOYYalOIIMMUCS CHUCTEMbl OHOJIOTMYECKUX 3HAHHW: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPUSIX, KOHIEMIUSIX, THUIOTE3aX, 3aKOHaX, 3aKOHOMEPHOCTSIX U
MpaBWJIaX, COCTABJSAIOIIUX COBPEMEHHYIO €CTECTBEHHO-HAy4YHYIO KapTUHY MHPa; O
CTPOEHUU, MHOTOOOPa3Uu U OCOOCHHOCTAX OMOJIOTHYECKUX CUCTEM (KJIETKA, OPTaHU3M,
NMOMyJisiLMsg, BHJA, OuoreoueHo3, Ouocdepa); O BBIAAOIMMXCA OTKPBITHIX H
COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHH;

O3HAKOMJIEHHE OOy4YarommMxcsi ¢ METOJAaMH TO3HAHUS JKUBOM  MPUPOJIBI:
HCCIIEIOBATENIbCKUMHU METOJaMU OMOJIOTMUECKUX HAayK (MOJICKYJISIPHOM W KJIETOYHOMU
OMOJIOTHH, SMOPHOJIOTHUH U OMOJIOTUH Pa3BUTHS, TEHETUKHU U CEJISKIIUU, OMOTEXHOJOTHH
U CUHTETUYECKON OUOJIOTUH, TAJIECOHTOJIOTHUH, SKOJIOTHH ); METOAaMU CaMOCTOSATEIIBHOTO
MIPOBEICHHS OMOJOTUYECKUX UCCIIEIOBAHUN B TaOOpaTOpUu U B mpupoie (HabIoaeHue,
M3MEpEHUE, IKCIEPUMEHT, MOACIUPOBAHUE);

OBJIaJICHHE  OOyYalolMMHUCA  YMEHUSIMHU: CaMOCTOSITETbHO ~ HaXOJUTh,
aHAJIM3UPOBaTh W WCIOJIB30BAaTh OWOJIOTMYECKYI0 HWH(OpMAIUIO; TOJIb30BaThCs
OMOJIOTUYECKOM TEPMUHOJIOTHEN W CHMBOJIMKOW; YCTAaHaBIMBAaTh CBS3b MEXIY
Pa3BUTHEM OHOJIOTUU U COLUATEHO-9KOHOMUYECKHUMH U HKOJIOTHYECKUMU MPOOIeMaMu



YeJI0BEYECTBA; OICHUBATh TIIOCJIEACTBUS CBOEH JEATEIBHOCTH IO OTHOILIEHHUIO
K OKpY>Karolei mpupoaHON cpesie, COOCTBEHHOMY 37J0POBBIO U 3[J0POBBIO OKPYKAIOITUX
mofiel; OoOOCHOBBIBaTH W CcOOMIOAATh Mephl  MPO(PHIAKTUKA  MHGEKIIMOHHBIX
3a00JieBaHUM, TIpaBWJIa TOBEJACHHUS B TMPHUPOAEC M oOecredeHuss 0e30MacHOCTH
COOCTBEHHOW >KM3HEAESTENIbHOCTH B  YPE3BBIYAMHBIX CUTYyalUsIX MOPUPOJHOTO
M TEXHOTEHHOTO XapaKTepa; XapaKTepu30BaTh COBPEMEHHBIE HAy4YHBIE OTKPBITHSA
B 00yIacTH OMONIOTHH;

pa3BUTHE Yy OOYyYalOUIUXCS MHTEIJIEKTYalIbHBIX M TBOPYECKHUX CIOCOOHOCTEW B
mpolecce 3HAKOMCTBA C  BBIJAIOUIUMUCS  OTKPBITUSAMU W COBPEMEHHBIMH
UCCJICIOBAHUSIMU B OWOJIOTHH, pEIIAeMbIMU €10 MPOOJeMaMH, METOJI0JIOTHEH
OMOJIOTHYECKOTO HCCIeIOBAaHUS, MPOBEACHUS HKCIIEPUMEHTAIbHBIX HCCIEIOBAHUM,
pemieHUs OMOJIOTMYECKUX 3a7a4, MOJCIUPOBAHUSA OHOJIOTHUYECKUX OOBEKTOB U
MIPOLIECCOB;

BOCIIUTAHHUE Y 00YYAIOIMIUXCS [IEHHOCTHOTO OTHOIICHHS K KUBOW MPUPOJIE B LIETIOM
U K OTACIbHBIM €€ OOBbEeKTaM U SBJICHUAM; (POPMUPOBAHUE HKOJIOTMUYECKOM,
TeHETUYECKON TPaMOTHOCTH, OOIIeH KyJbTypbl MOBEIEHHUS B MPHUPOJIE; WHTETPAINH
€CTECTBEHHO-HAYYHbIX 3HAHUIA;

npuodpeTeHune 00y4aroIuMucs KOMIIETEHTHOCTH B paloHaIbHOM
MPUPOIOTIONB30BaHUH (COOIIOICHNE TPAaBUJI MOBEACHUS B MPHUPOJAE, OXPaHbI BHUIOB,
HKOCHUCTEM, OMOCHEPBI), COXPaHEHUU COOCTBEHHOT'O 3/10POBbS U 3J0POBbsI OKPYKAIOIINX
monent (cobnmoaeHus mep npoduiakTUKU 3a0oJieBaHUM, oOecrieueHre Oe30MacHOCTH
KU3HEACSITEIbHOCTY B 4YPE3BBIYANHBIX CHUTyalUsIX MPUPOJHOTO U TEXHOTEHHOTO
XapakTepa) Ha OCHOBE UCIOJb30BAaHUS OMOJOTMYECKUX 3HAaHUM M  yMEHU#
B IIOBCEIHEBHOM KU3HU;

CO3/1aHHE YCIIOBHM [UIsl OCO3HAHHOTO BbIOOpa 0Oy4YarOIIMMUCS WHAWBUYaAJIbHOM
o0Opa3oBaTesIbHOI TPAEKTOPHH, CHOCOOCTBYIOILIEH MOCIIEAYOIEMY
npo(decCHOHATFHOMY CaMOOMPEIEICHNI0, B COOTBETCTBHH C WHAWBHUAYAIbHBIMU
MHTEpecaMu U MOTPEeOHOCTIMU PETHOHA.

OO611ee ynCi0 4acoB, pEKOMEHI0BAHHBIX JUISl U3yUEHUs OMOJIOTUH Ha YTiTyOJIeHHOM
ypoBHe, — 204 gaca: B 10 knacce — 102 yaca (3 gaca B Heznenmto), B 11 knacce — 102 gaca
(3 gaca B HezeMIO).

Ot16op opranu3anoHHBIX (OPM, METOJAOB M CPEICTB OOydYeHHUs OHOJIOTHH
OCYLIECTBJISIETCS. C YYETOM CIEUU(PHUKH €ro coJepKaHWsi M HalpaBJICHHOCTH Ha
NpOJODKEHHE  OMOJIOTMYECKOro  00pa3oBaHUsl B OpraHM3alUsX  CPEAHEro
po¢heCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

OO0s3aTenbHBIM yCIOBHEM MNMPU OOyYeHHHU OMOJOTMM Ha YIIyOJIEHHOM YpPOBHE
ABIIIETCS TpOBelIEeHUE Ja0OpaTOPHBIX U MpakTUyeckux pabor. Takxke ydactue
oOydJaronmmxcsi B BBIIOJHEHUH TMPOCKTHBIX U Y4EOHO-HCCIEAOBATEIIbCKUX pPadoT,
TEMaTHKa KOTOPBIX OMPENENSIeTCS yYWTENeM Ha OCHOBE HMMEIOIIMXCS MaTepuabHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBUM.



COLEPKAHUE OBYUEHMUA

10 KJIACC

102 4, u3 HUX 1 9 — pe3epBHOE BpeEMSI.

Tema 1. buoJiorusi Kak Hayka

CoBpeMeHHass OwoJyorus — KOMIUIEKCHas Hayka. Kparkas HCTOpHUsS pa3BUTHS
Oouonoruu. buonoruueckue Hayku W u3ydaemble UMH MpoOiaeMbl. DyHIaMEHTaNbHEIE,
MIPUKJIA/IHBIC U TTIOMCKOBBIE HAYUHbIE UCCIICIOBAHKS B OMOJIOTHHU.

3HaueHue OWONOTUU B (OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOM
kaptuHbl wmupa. Ilpodeccun, cBs3aHHble ¢ Ouonorueil. 3HadueHue OUOIOTUU
B IPAaKTHYECKON JIESITEIbHOCTHM YEJIOBEKA: MEIULHHE, CEIbCKOM  XO3SIMCTBE,
MIPOMBIIICHHOCTH, OXPaHE TPUPO/IBI.

Jlemoncmpayuu:

llopmpemwi: Apuctorens, Teodpact, K. Jlunneit, XK.b. Jlamapk, Y. [lapBun,
V. TI'apseir, I'. Mennens, B.1. Bepnanckuii, W.I1. ITaBnoB, .M. Meunukos, H.W.
Basunos, H.B. Tumodees-Pecosckuii, 1. Yorcon, ®@. Kpuk, JI.K. benses.

Tabnuyvr u cxemvi: «CBsi3p Ounoylornn ¢ JApyTMMH Haykamm», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. JKuBble cuCTeMbI M UX U3y4YeHH e

XKuBble cucTeMbl Kak MpeAMeT u3ydeHus Ouosioruu. CBONCTBA KUBBIX CUCTEM:
€UHCTBO XHMMMYECKOI'O0 COCTaBa, JUCKPETHOCTb M  LEJIOCTHOCTb, CJIOKHOCTb
1 YIIOPSZJOYEHHOCTD CTPYKTYPBI, OTKPBITOCTh, CAMOOPTaHU3ALIMSL, CAMOBOCIIPOU3BEICHUE,
pa3apaKUMOCThb, K3BMEHUYUBOCTD, POCT U Pa3BUTHE.

YPpOBHH OpraHU3alMy >KUBBIX CHUCTEM: MOJICKYJSAPHBIN, KJIECTOYHBIM, TKAHEBBIU,
OpraHU3MEHHbIN, MOMYJALUOHHO-BUIOBOW, SKOCUCTEMHBIH (OMOTr€OleHOTUYECKH),
ouocdepnsbiit. [Iporieccsl, mpoucxoasme B KUBbIX cucTemMax. OCHOBHBIE MPU3HAKU
#uBoro. JKu3Hp kak ¢opma cyiecTBOBaHUsS MaTepuu. Hayku, W3ydaromive >KUBBIC
CUCTEMBI Ha Pa3HBIX YPOBHAX OpraHU3aLUN.

N3yuenue xuBbIX cucTeM. Metonel Ouosiornuecko Hayku. HaOmronenwue,
U3MEPEHUE, DSKCIIEPUMEHT, CHCTEMaTu3auus, MeTaaHanu3. lIoHsaTue o 3aBUCUMOU
Y HE3aBUCHUMOM nepeMeHHou. [lmanupoBanue sxkcriepuMenTa. [loctanoBka U mmpoBepka
runote3. Hyneas rumore3a. I[loHsTthe BBIOOPKM M €€ JOCTOBEpHOCTh. Paz0bpoc B
Oounonornyecknx JaHHBIX. OlEHKa JOCTOBEPHOCTH MOTYUYEHHBIX pe3yabTaToB. [IpruunHb
MCKa)XEHUs PE3yJIbTaTOB dKCIIepuMeHTa. [[oHsATHE cTaTHCTHYECKOTO TecTa.

Tabauywl u cxemvi: «OCHOBHBIE IPU3HAKH KU3HWY», «BHONOTHYECKUE CUCTEMBDY,
«CBoOWCTBa KMBOW MaTEpPUN», «YPOBHU OPTaHU3ALMHU KUBOM MPUPOAbD», «CTpoeHUE
KUBOTHOW KIIETKW», «TKaHM JKUBOTHBIX», «CHUCTEMBl OpPraHOB YEJIOBEUYECKOTO
opranusmay, «buoreorneHos», «buochepay, «MeToabl U3yUSHUS )KUBOU MIPUPOIBI.



Obopyoosanue: nabopaTopHOe O000pYyIOBaHWE MJII TPOBEACHUS HAOIIOACHUM,
MU3MEPEHNN, IKCTIEPUMEHTOB.

lIpakmuueckasa paboma «Vcnonab30BaHUE PA3IMYHBIX METOJIOB MPU HU3YyUYEHUU
KUBBIX CUCTEM.

Tema 3. buoJsiorus KJieTKu

Knerka — cTpykTypHO-(QYHKIMOHANIbHAS €AMHMIA >KUBOrO. MCTOpHUS OTKpPBITUS
kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. HlneiineH,
P. BupxoB). OCHOBHbIE TIOJIO)KEHUSI COBPEMEHHON KJIETOYHOW TEOPHUHU.

MeToabl MOJIEKYJISIPHOU U KJIETOYHOM OMOJIOTMH: MUKPOCKOIHS, XpoMaTorpadus,
ANEeKTpoope3, METOA MEUYEHBIX aTOMOB, Au(depeHnnanbHoe HeHTPUGyTrupoBaHue,
KyJbTUBUPOBAHUE KIIETOK.

Jlemoncmpayuu:

llopmpemwi: P. I'yk, A. JleBenryk, T. IlIBamn, M. IlIneiinen, P. Bupxos,
K.M. bap.

Tabauyvr u cxemvli: «CBETOBOM MHMKPOCKOIDY, «DJIEKTPOHHBI MHKPOCKOID,
«VcTopust pa3BUTHS METOI0B MUKPOCKOITUI.

Obopyoosanue.:  CBETOBOM  MHUKPOCKON, MHUKPOMNPENApaThl  PACTUTEIBHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

Ilpakmuueckas  paboma  «/3ydyeHue  METOAOB  KJIETOYHOM  OHOJIOTHH
(xpomatorpadusi, anekrpodopes, nuddepeHimanbHoe neHTpudyruposanue, [1LP)».

Tema 4. Xumn4yeckasi Opranu3anus KJIeTKH

XUMHUYECKUMN COCTAB KJIETKU. Makpo-, MUKPO- U yIbTPAMHUKPOIJIEMEHThI. Bona u ee
poJib  KaKk pAacTBOPUTEINS, peareHTa, Yy4acTUE B CTPYKTYpPHUPOBAHUMU  KIIETKH,
TeIrIoperysiiuu. MuHepajabHble BEIIeCTBA KIETKH, MX Ouonorumyeckas posib. Poib
KaTHOHOB M aHUOHOB B KIIETKE.

Oprannueckue  BellecTBa  KJIETKA. buonormyeckne mnonumepsl.  benku.
AMMHOKHCIIOTHBIM cocTaB 0enkoB. CTpyKTypbl OenkoBoil Mojekyibl. [lepBuunas
CTPYKTypa OeJika, MenTHIHAs CBA3b. BTOpUYHas, TpeTUUHASI, YETBEPTUYHAS CTPYKTYPHI.
Henatypanusa. CpoiictBa OenkoB. Knaccuduxarus 6enkoB. buonornueckue (QpyHKIUN
OEeJIKOB.

VYrnesoasl. MoOHOcCaxapuabl, AUCAXapUAbl, OJUTOCAXAPUIBI W IOJHMCAXAPUJIBI.
OO6mmii TaH CTpoeHUusI U (PU3UKO-XUMUYECKHE CBOMCTBA YTJIEBOJOB. buonorudeckue
(GyHKUIMU yTIE€BOAOB.

Jlumuasl. T'mapodunbHO-TUapOPOOHBIE cBoiicTBa. Kiaccudukauus nunumos.
Tpurnunepunbl, hochounuIbl, BOCKU, CTEpOUIbl. buonorndeckue QpyHKITUN JTUTHIOB.
O6mue cBoicTBa OMOJOTMYECKUX MEMOpaH —  TEKy4ecTb, CHOCOOHOCTH K
CaMO3aMbIKaHHIO, TTOJIYIIPOHULIAEMOCTb.

Hyxneunoseie kucnorel. JJHK u PHK. CrpoeHue HYKJIEHMHOBBIX KHUCIOT.
Hyxneotunpl. [Tpuanun kommnementapuoctu. [Ipasuno Yapradda. Ctpykrypa JHK —



nBoiHas crnupanb. MectoHaxoxaenue u ouonorndeckue ¢pynkiuu JJHK. Buast PHK.
Oyukuunn PHK B kietke.

Ctpoenue wmoiiekyiasl AT®. Makpospruueckue cBa3u B Mojekyie ATO.
buonornueckue ¢ynkuuu AT®. BoccraHoBieHHblE NEPEHOCYMKH, UX (DYHKIUU B
kietke. CexkBenupoBanue JIHK.

CtpykTypHast Ouosiorusi: OUOXMMHYECKHME U OMOPU3NYECKUE UCCIEeIOBAHUS
COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYPbI OMOMOJIEKY L.

Jlemoncmpayuu:

Hopmpemuwi: JI. Ilomuur, [. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknuH,
®. Caurep, C. [Ipy3unep.

Jluacpammel: «Pacnpenenenre XMMHUYECKHX 3JIEMEHTOB B HEXXKHBOUW MPUPOIE,
«Pacrnpenenenne XUMUYECKHX JIIEMEHTOB B JKUBOM MPUPOJIEN.

Tabnuyet u cxemwvl: «llepuommyeckass TaOiMIa XUMHUYECKUX DJIEMEHTOBY,
«CtpoeHue Moisekynsl BoAbDy, «BemecTtBa B cocTtaBe Opranu3zMoB», «CTpoeHHe
MOJIEKYJIbl  Oenkay, «CTpyKTypbl O€IKOBOW MOJNEKYJb», «CTpoeHHE MOJIEKYT
yriieBo10B», «CTpoeHne MoyieKya JunuaoBy, «HyknenHoBble KUCIOTBI», «CTpoeHue
MoseKyiabl ATOy.

Obopydosanue: XuMHUECKas 1ocyaa U 000py10BaHuE.

Jlabopamopnas paboma «OOHapy)KeHHE OCJIKOB C TMOMOIIBI0 KAaYECTBEHHBIX
pEeaKImii.

Jlabopamopnasa paboma «ViccnenoBaHue HYKIEUHOBBIX KHUCJIOT, BBIJEICHHBIX
U3 KJIETOK Pa3JIMYHBbIX OPraHU3MOBY.

Tema S. Ctpoenue U QyHKIUM KJIETKHU

Tunel  KIETOK: JyKapuoTHYecKas MW  Npokapuorudeckas. CTpyKTypHO-
(yHKUIHOHATBHBIE 00pa30BaHUS KIETKU.

CrpoeHue mpokapuoTHdyeckor kieTku. KiierouHas cTreHka OakTepuil U apXeu.
OcobOeHHOCTH CTpOoeHUs TeTepoTpodHON M aBTOTPOGHON MPOKAPUOTHUECKUX KIIETOK.
MecTo u posib IPOKApUOT B OMOLIEHO3aX.

CtpoeHue u (GyHKIIMOHUPOBAHUE OJyKapuoTHUecKoW kieTku. [lnmazmaruueckas
MeMOpana (masmanemma). CTpyKkTypa IIa3Matudeckoil MemOpaHbl. TpaHcmopT
BELIECTB 4Yepe3 IUIa3MaTUYECKyl0 MeMOpaHy: maccuBHbIA (auddys3us, oOneryeHHas
muddy3us), akTUBHBIA (TEPBUYHBIA M BTOPUYHBIA  aKTUBHBIM  TPaHCIOPT).
[Tonynipornmiaemocth MeMOpanbl. PaboTa HaTpuii-kammeBOro Hacoca. DHAOIUTO3:
MUHOIUTO3, aroruTo3. IJk301uT03. Kierounas crenka. CTpykTypa U (QyHKUIHH
KJICTOYHOU CTEHKH pacTEeHUH, TPUOOB.

[uronna3sma. I[lurtozons. Ilutockener. [IBuxkeHue uuToIiasMbl. OpraHoubl
kinetku. OgHoMeMOpaHHbIE OpraHouibl KJIETKU: sHAominasmaruueckas cetb (DIIC),
anmapat ['onbIKM, JU30COMBI, HX CTpoeHHe U  (QyHKIUH. B3aumocBs3b
OJIHOMEMOpPaHHBIX OPraHOMIO0B KiIeTKU. CTpoeHue rpaHysipHOro petukyiyma. CUHTE3
pacTBopuMBbIX OenkoB. CHHTE3 KJIETOYHbIX MemOpaH. [nagkuil (arpaHyJsipHBIiA)
SHAOIUIa3MAaTHUeCKuid peTukyinyM. CekperopHas GyHKIUS amnmapara [ oibmku.



Tpancnopt BemecTB B KieTKe. Bakyonum pacTUTENbHBIX KIETOK. KIIETOYHBIN COK.
Typrop.

ITomyaBTOHOMHBIE OPraHOWIBl KJIETKHA: MHMTOXOHIpHUH, IutacTuiabl. CTpoeHue u
(GYHKIIMM MUTOXOHApUN U macTul. [lepBUuHbIe, BTOPHUYHBIE W CIOKHBIC TUIACTUIBI
(POTOCHUHTE3UPYIOUINX 3YKApUOT. XJIOPOIIACThI, XPOMOIUIACTBI, JIEUKOILIACTHI BBICIIUX
pacTeHuil.

HememOpanubsie opranounbl kiaeTku. CrTpoeHune W (PyHKIMHM HEMEMOpPaHHBIX
OpraHouioB  KJIeTKU. Pubocombl. MukpodunameHTsl.  MBbIIIEUHbIE  KJIETKH.
Muxkpotpy6ouku. Knetounsiit nientp. CTpoeHHE U IBHKEHHUE JKTYTUKOB U PECHHUYEK.
MuxkpoTtpyOouku nuTomia3mel. LleHTprob.

SAnpo. OGonouka szpa, XpOMaTuH, KapHoIUIa3Ma, SIPBIILIKH, UX CTPOCHHUE U
¢ynkuuu. AnepHelii 0e1KoBbIil MaTpuKc. [IpocTpaHCTBEHHOE PACOIOKEHUE XPOMOCOM
B nHTep(a3HOM sizipe. beraku xpoMaTruHa — TUCTOHBI.

Kierounsle BriatoueHus. CpaBHMTENIbHAs XapaKTEPUCTUKA KIETOK JYKapHOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

Jlemoncmpayuu:

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

Tabauysr u cxemvi: «CTpOCHUE SYKAPUOTHUUECKOHN KIIETKNY, « CTPOCHUE )KUBOTHOM
KIETKN», «CTpoeHue pacTUTENbHOU KIETKW», «CTpOE€HHE MHUTOXOHIPUW», «Sapoy,
«CTpoeHHE NPOKAPUOTHIECKOMN KIIETKI».

ObopyodoeaHnue:  CBETOBOM  MHKPOCKOIl, MHUKpOINpENaparbl  PacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPONPENapaThl OaKTepUaIbHbIX KIETOK.

Jlabopamopnas paboma «V3ydyeHne CTpOCHHUSI KJIIETOK PA3IMYHBIX OPTaHU3MOB.

lpaxmuuecxas paboma «V3ydenne CBONCTB KJIIETOYHONH MEMOPaHBD».

Jlabopamopuas  paboma  «MccnegoBaHue IUIa3MoiiM3a M JEIIa3MoJu3a
B PACTUTEJIBHBIX KIETKAX».

lIpakmuueckas paboma «V3ydeHne ABMKEHUS LUTOIUIA3Mbl B PACTUTEIbHBIX
KJIETKAaX)».

Tema 6. O0OMeH BelecTB U NMpeBpalleHNe JHEPTUU B KJIETKe

AccuMuIIvg U JTUCCUMIIIALIMA — JB€ CTOPOHBI MeTaOosm3ma. Tumbel oOMeHa
BEIIECTB: aBTOTPOMHBIA H TreTepoTpodHBIA. YdYacThe KHCIOpoJa B OOMEHHBIX
npoleccax. JHepreTuueckoe obdecrnieueHue kietku: npespaineHue AT B oOMEHHBIX
mporeccax. @DEpMEHTATHBHBIA  XapakTep peakiil KJIETOYHOrO MeTabosiM3Ma.
depMeHTBl, UX CTPOCHHE, CBOMCTBA W MexaHu3M JneictBus. Kodepmentsl. OTinuus
(epMEHTOB OT HEOPraHMYECKUX Karanu3aTopoB. benku-aktuBaTtopel U O€nKH-
MHTHUOUTOPBL. 3aBUCHMOCTH CKOPOCTH (DEpPMEHTATHBHBIX pPEAKIHUI OT pPa3IUYHBIX
(bakTopoB.

IlepBuuHBIM CUHTE3 OPraHMYECKUX BEUIECTB B KieTke. DotocuHTe3. CBETOBas M
TeMHoBas (Ga3bl. [IpogykTuBHOCTH (oTocuHTe3a. BrusHue pasnudsbix (HakToOpoB HA
CKOpOCTh (hoToCHHTE3a. 3HaUeHHEe (POTOCUHTE3A.
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XemocuHTe3. PazHooOpaszue OpraHu3MOB-XEMOCHHTETUKOB: HUTPUPHUITUPYIOIINE
OakTepuu, >Kelie300aKTepuu, cepoOaKTepuH, BOJIOPOJHBIE OakTepuHu. 3HAYCHUE
XEMOCHUHTE3A.

Ana’pobnbie opranu3mbl. Bunel Oposkenus. IlpoaykTsl OpoxkeHuss u HX
UCIIOJIb30BAHUE  YEJOBEKOM. AHa’pOOHBIE  MHUKPOOPraHU3Mbl  Kak  OOBEKTHI
OMOTEXHOJIOTHH U BO30OYyIUTEH OO0JIC3HEH.

AdpoOHBIE OpPTaHU3MBI. JTalbl YHEPTETHYECKOTO oOMeHa. [loaroToBUTETHHBIHM
aTan. [ mmKonn3 — 0ECKUCIOPOJHOE PACHIEIUIEHHE TITFOKO3BI.

buonoruyeckoe okucieHHE, WM KIETOYHOE JbIxaHue. Poib MHUTOXOHIpuUi B
npoueccax Ouosiormueckoro okucieHus. luxnmueckue peakuuu. OKUCTUTENBHOE
dochopunupoBanue. [IpenmymiecTBa a’poOHOTO TyTH OOMEHa BEIIECTB TEpe.
aHa’pOOHBIM. D(P(HEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

Jlemoncmpayuu:

llopmpemer:  JI. Ilpuctim, K.A. Tumupsze, C. H. BuHorpaackuii,
B. A. Ourensrapar, I1. Mutuenn, I'.A. 3aBap3uH.

Tabauyvl u cxemvl: «DOTOCUHTE3», «IDHEpreTudyeckuii oOMen», «buocuHTE3
6enka», «Ctpoenue pepMeHTa», «XEeMOCHUHTE3Y.

ObopyodoeaHue: CBETOBOM MHKPOCKOM, OOOpYyIOBaHUE JJsi IPUTOTOBICHUS
MMOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPEINapaToB.

Jlabopamopnas paboma «V3ydyeHue KaTaJIUTHUYECKONW aKTUBHOCTH (HEPMEHTOB
(Ha mpuMepe aMuJIa3bl UK KaTanaasbl)y.

Jlabopamopnas paboma «3ydyenune hepMEHTATUBHOTO PACIICIICHUS IEPOKCUIA
BOJIOPO/Ia B PACTUTEIIbHBIX U )KUBOTHBIX KIETKAX).

Jlabopamophas paboma «CpaBHEHHUE MPOIIECCOB (POTOCHHTE3a U XEMOCHUHTE3aY.

Jlabopamopnas paboma «CpaBHEHHUE MPOLIECCOB OPOKECHUS U IBIXAHUS.

Tema 7. HaciiencreenHast MH(popManus M peajin3anus ee B KJIeTKe

Peakinuu wmatpuuHoro cuHte3a. I[IpUHIMI KOMIUIEMEHTApHOCTH B pEaKLHIX
MaTpUYHOTO CUHTe3a. Peann3anus HaciaeACTBEHHONW nH(popmMaluu. ['eHeTudeckuil Ko,
ero cporictea. Tpanckpunuus — matpuunbii cuHTe3 PHK. [IpuHuune! tpanckpunumu:
KOMIIJIEMEHTAPHOCTh, aHTUIIAPAIIEBHOCTD, ACUMMETPUYHOCTb.

Tpancnauust u ee stanbl. Yuactue TpaHcnopTHbix PHK B Omocunrtese Oenka.
VYcaoBus 6uocunrtesa 0enka. KonupoBanue amunokucnot. Poiabs pubocom B Onocunrese
Oenka.

Opranuzanusi reHomMa y NpoKapuoT U 3yKapuoT. Perynsius akTUBHOCTH T'€HOB Y
npokapuot. ['unoresa onepona (. XKakoo, XK. Mano). Perymisiius o0OMeHHBIX POIIECCOB
B KiIeTKe. KileTounbii romeocras.

Bupycel — Hekietounble (OpMbl KM3HU M OOJUraTHble mnapasuThl. CTpoeHue
IPOCTBIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTEpHO(DAros.

Bupycubie 3a0oseBaHusi yenoBeka, *KuUBOTHBIX, pactenuit. CIIMJ, COVID-19,
COLIMaJIbHbIE U MEIUIUHCKUE TIPOOIIEMBI.
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Jlemoncmpayuu:

Ilopmpemwi: H.K. Konbsuos, /[.1. iBanoBckuii.

Tabnuyvt u cxemor. «buocuntes Oenkay, «['eHernueckuit kom», «BuUpych,
«baktepuodarm.

lIpaxmuueckas paboma «Co3iaHle MOJEIN BUPYCa».

Tema 8. ’Kn3HeHHBIH IUKJ KJIETKH

Krnerounslit uki1, ero nmepuoasl u peryismus. Matepdasa u Muto3. OcodeHHOCTH
npoleccoB, IMpoTrekaromux B uHTepdasze. I[loaroroBka KIETKU K JACJICHUIO.
[IpecunteTnyecknii (MOCTMUTOTUYECKUM), CHUHTETUYECKMM UM MOCTCUHTETUYECKUU
(TpeMHUTOTUYECKUI) IEPHOIBI HHTEP(DA3HI.

Matpuunsiii  cunre3 JIHK — permukanua. Ilpunnunsr perukanvu  JHK:
KOMILJIEMEHTAPHOCTh, MOJYKOHCEPBATUBHBIA CHUHTE3, aHTUMAPAJUICIIbHOCTh. MexaHn3m
permukanun  JIHK. Xpomocomel. Crtpoenume xpomocom. Temomepsl m Tenomepasa.
XpOMOCOMHBIM HA0Op KIETKH — KapuUOTHUN. JIMIJIOMIHBIA M TalIOUIHBIA HaOOPHI
xpomocoM. ['omonoruunsie XpoMocoMbl. [10J10BbIE XPOMOCOMBI.

Jlenenue kneTku — MUTO3. CTaiiu MUTO3a ¥ MPOUCXOIAIINE B HUX MPOLIECCHI. THUIIBI
muTo3a. Kaprokunes u nuuToknHes. buonornyeckoe 3Ha4eHUE MUTO3A.

Perynsiust MUTOTHYECKOTO HMKJIA KIETKH. [I[porpammupyemas kieToyHast TuOesnb —
anonTo3.

Kierounoe si1po, XpoMOCOMBI, PYHKIIMOHAJIbHASI TEHOMHUKA.

Jlemoncmpayuu:

Tabnuyvt u cxemvl: <«OKU3HEHHBIM MK KIETKW», «Muto3», «CtpoeHue
xpomocomy, «Perumkanus [JHK.

Obopyoosanue. CBETOBOM MHUKPOCKON, MHUKpompenapathl: «MHUTO3 B KIeTKax
KOpEUIKA TyKa.

Jlabopamopnas paboma «3ydyeHrie XpOMOCOM Ha TOTOBBIX MUKpPOIIpenapaTaxy.

Jlabopamopnas paboma «HabnroneHne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JTyKa
(Ha TOTOBBIX MUKpOIIpENapaTax)».

Tema 9. CTpoeHue u pyHKIIUM OPraHU3MOB

buonorudeckoe paszHooOpasue opraHu3MoB. OJIHOKJIETOUYHBIE, KOJIOHHAJIbHBIC,
MHOTOKJIETOYHBIE OpPraHU3MBI.

OcoOeHHOCTH CTPOEHHUS M >KU3HEAEATEIHbHOCTH OJHOKIETOYHBIX OpPraHU3MOB.
bakrepun, apxeu, OAHOKIETOYHBbIE TPUOBI, OIAHOKJIETOYHBIE BOJOPOCIH, IPyrue
poTHUcThl. KoJIOHMaIbHbIE OPraHU3MBI.

B3anmocBsA3p yacTeld MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OPTaHbl U CHCTEMBI
opraHoB. OpraHusM Kak eguHoe uenoe. ['omeocras.

Tkanu pacrenuid. TUIBI pacTUTENBHBIX TKaHEW: 0Opa3oBaTeNIbHAs, MOKPOBHAs,
OpoBOJALIASl, OCHOBHAas, MexaHuyeckasd. (OcoOeHHOCTH CTpoeHMs, (QYHKUUN U
PAaCIOJIOKEHUS TKAHEW B OpraHax pacTeHUM.
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TkKaHW JKUBOTHBIX M YEJIOBEKAa. THWIBI J>KUBOTHBIX TKAaHEH: JSMNUTEIWAIIbHASA,
COCIUHUTENbHAs, MbIIeyHasi, HepBHass. (OcoOEHHOCTH  CTpoeHus, (PyHKIMHA
Y PACITOJIOKEHMS TKAHEN B OPraHax KMBOTHBIX U YEJIOBEKA.

Opranbl. BeretaTuBHbIE U T€HEPATUBHBIE OpPraHbl pacTeHuil. OpraHbl U CUCTEMBI
OpPraHoOB KUBOTHBIX U YenoBeka. DyHKIMU OPraHOB U CUCTEM OPTaHOB.

Omnopa Tena opranu3smMoB. Kapkac pactenuid. CkeneTsl OJHOKIJIETOYHBIX
Y MHOTOKJIETOYHBIX KUBOTHBIX. HapyHbIi1 U BHYTpeHHHI ckeneT. CTpOEHUE U TUIIbI
COEAUHEHNS KOCTEN.

JIBuKeHue OpraHu3MoB. JIBHJKEHHE OJHOKIIETOYHBIX OPraHW3MOB: amMeOOHUIHOE,
KTYTHKOBOE, PECHUYHOE. /[BM>)KEHNE MHOTOKJIETOYHBIX PACTECHUI: TPOIIU3MbI U HACTHUH.
JIBMKEHME MHOTOKJIETOYHBIX KUBOTHBIX M YEJIOBEKa: MbIlIeuHas cuctema. Pediekc.
CkeneTHbIE MBIIIIIBI U KX padoTa.

IIuranue opranusmMos. IloryomieHne BOIBI, YITIEKUCIIOIO ra3a U MHUHEPAJIbHBIX
BEILIECTB pacTeHUsMU. [IuTaHue KUBOTHBIX. BHYTPUIIOJIOCTHOE M BHYTPUKIETOYHOE
nunieBapeHue. [Inranne no3BOHOYHBIX KUBOTHBIX. OTAEIBI MUIIEBAPUTEIBHOIO TPAKTA.
[InmeBapurenbHble xenessl. [InnesapurensHas cucTeMa 4enoBeKa.

Jlpixanue opraau3MoB. Jlpixanue pacteHuid. JIpixanue xKuBOTHBIX. [uddy3us razos
yepe3 NOBEpXHOCTh KieTku. KoxHoe npixanue. JlpixarenbHas NoBepxXHOCTh. JXKabepHoe
U JIETOYHOE AbIXaHue. JIpIXaHue IMO3BOHOYHBIX KMBOTHBIX U YEJIOBEKA. DBOJIIOLIMOHHOE
YCIOKHEHUE CTPOEHUs JIETKUMX II03BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas cucreMa
yernoBeKa. MexaHu3M BEHTWIDALMU JIETKUX Yy NTHLl M MIEKonuTarommx. Peryisimuys
nbixaHus. /IpixaTenbHble 00bEMBI.

Tpancnopt BelecTB y Opranu3MoB. TpaHCIOpTHBIE CUCTEMBI pacTeHU. Tpancnopt
BEILIECTB Yy >KMBOTHBIX. KpoBeHOCHass cucrtemMa m ee opranbl. KpoBeHOCHass cucrema
IT03BOHOYHBIX )KMBOTHBIX U 4desioBeka. Cepllie, KpOBEHOCHBIE COCYIbl U KpoBb. Kpyru
KpOBOOOpAIIeHHsl. DBOJIIOIMOHHBIE YCIOKHEHHSI CTPOCHHSI KPOBEHOCHOM CHCTEMBI
MMO3BOHOYHBIX )KUBOTHBIX. PaboTa cep/ilia u ee perysius.

Brinenenne y oprann3MoB. Beinenenue y pacteHui. BeineneHue y KUBOTHBIX.
CokparutenbHble Bakyonau. Opranbl BbiaelieHus. OuibTpailus, ceKkpeuus u oOpaTHOe
BCAChIBAHWE KaK MEXaHU3Mbl pPaOOThl OpraHoB BblaeieHUs. CBA3b MOJOCTH Tena
C KPOBEHOCHOM M BBIIEIUTEILHON CUCTEMAaMHU. BbleneHrne y TO3BOHOYHBIX KUBOTHBIX
n yenoseka. [louku. Ctpoenue n (yHkuroHupoBanue Hedpona. OOpazoBaHHE MOYU
y 4ENOBEKA.

3amura y opranu3MoB. 3aliuTa y OJHOKIETOYHBIX OpraHu3mMoB. Criopsl OakTepHii
Y LOHUCTHl NPOCTEUIINX. 3allMTa Y MHOTOKIETOYHbIX pacteHuid. Kyrtukyna. Cpencrsa
[MaCCUBHOM U XUMHUYECKOU 3aIIUThl. DUTOHIIUBI.

3ammra y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M MX NPOM3BOJHBIE. 3amuTa
opranuzma ot Oosne3Hneil. IMmmyHHast cucrema venoBeka. KieTouHbIi U TyMOpasIbHBIN
UMMYHUTET. BpoxkaeHHbl U npuoOpeTeHHbI crnenuduiyeckuii uMMyHuTeT. Teopus
KJIOHAJbHO-ceeKTuBHOTO uMMMyHHTeTa (II. Opmux, ®.M. bepuer, C. Tonerana).
BocnanurensHpie OTBETHI OpraHu3MoB. PoJib BPOKJIEHHOTO MUMMYHHUTETA B Pa3BUTHH
CUCTEMHBIX 3a00J1eBaHUM.
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Pa3apaxuMoCTh 1 peryJisinus y OpraHu3MoB. Pa3qpakuMocTs y OJHOKJIETOYHBIX
oprann3MoB. Takcucsl. Pa3npaxnuMocTs U perynsinus y pacteHnid. PocToBbie BemecTsa
Y UX 3HAUYCHHUE.

HepBHas cuctema u peiieKTopHast perysiuus y ;KUBOTHbIX. HepBHas cuctema u ee
OTZIENbl. DBOJIOLIMOHHOE YCIOKHEHHE CTPOEHUS HEPBHOW CHCTEMBI Y >KHBOTHBIX.
OTaenbl TOJIOBHOTO MO3ra MO3BOHOYHBIX JKUBOTHBIX. Pedrekc u pediekropHas myra.
besycnoBHbIe U yCIOBHBIE PEICKCHI.

I'ymopanbHas perynsinus 1 SHIOKPUHHASI CUCTEMA )KUBOTHBIX U YeloBeKa. JKeespl
OHJIOKPUHHOW CHCTEMBI M MX TOPMOHBI. /[elicTBUE TOpMOHOB. B3auMOCBsI3b HEPBHOMN
U DHJIOKpUHHOM cucTteM. [ unotanamo-runodusapHas cuctema.

Jlemoncmpayuu:

Hopmpem: N.11. I1aBnos.

Tabnuyvr u  cxemvl: «OIHOKIETOYHBIE BOAOPOCHN», «MHOIOKIETOUHBIE
BOAOpOCINY, «bakrepun», «IIpocreimme», «Opransl IBETKOBBIX pacTeHUN», «CHCTEMBI
OpraHOB IO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHHe HaceKOMbIX», «TkaHH
pactenuit», «KopHeBble cuctembl», «CTpoeHue crtebnsn», «CTpoeHHe IHCTOBOM
IJIACTUHKWY, « TKaHU )KUBOTHBIX», « CKeNeT uenoBekay, «[lumeBapurensHas cuctemMay,
«KpoBeHocHast cucrema», «JlpixatenbHas cucrema», «HepBHas cucrema», «Koxay,
«MpblieyHass  cuctema», «BwlmenurensHas cuctemMa», «OHAOKPUHHAs CHUCTEMay,
«Ctpoenne Mpiune», «MMmMmynuter», «KumednononoctHele», «Cxema NHUTaHUA
pacteHui», « KpoBeHOCHBIE CUCTEMBI MO3BOHOYHBIX KUBOTHBIX», «CTpOEHUE THAPHDY,
«CTtpoeHue manapun», « BHyTpeHHee CTpOEHHUE 10K IEBOro YepBs», «HepBHast cucrema
peiO», «HepBHas cucrema ussrymkw», «HepBHas cucreMa NPECMBIKAOIIUXCS,
«Hepsnas cucrtema nruipy, «HepBHas cuctema miekonuTaroumx», «HepBHas cuctema
yenoBekay, «Pedekcy.

Obopyodosanue: CBETOBOW MHUKPOCKOI, MHUKpOIpenapaTbl  OJHOKJIETOUYHBIX
OpraHU3MOB, MUKpOIIPENapaThl TKaHEH, pAKOBUHBI MOJIJIIOCKOB, KOJUIEKLIUN HACEKOMBIX,
UTJIOKOXUX, YKUBBIE IK3EMIUISIPbl KOMHATHBIX pPacTeHUl, repdapuu pacTeHUN pasHBIX
OTZIEJIOB, BJIAXKHBIE IIperapaTbl KUBOTHBIX, CKEJIEThl IO3BOHOYHBIX, KOJUICKIUU
0EeCO3BOHOYHBIX UBOTHBIX, CKEJET YelIOBeKa, OOOpyJOBaHWE sl JAEMOHCTpalUu
MOYBEHHOT'O U BO3JYIIHOTO MMUTAaHUS PACTEHH, paclIeIICHUs] Kpaxmayia U OEJIKOB MO/
neiicTBeM (epMEHTOB, 00OpYIOBaHHE JUIsI I€MOHCTPALMU OIBITOB IO H3MEPEHUIO
KU3HEHHOW €MKOCTH JIETKMX, MEXaHHU3Ma JbIXaTeIbHbIX JBUKEHUN, MOAEIIH I'OJIOBHOTO
MO3ra pa3JINYHbIX )KUBOTHBIX.

Jlabopamophas paboma «13ydueHune TKaHEeH pacTeHUN.

Jlabopamopras paboma «3yuenne TKaHEH KUBOTHBIXY.

Jlabopamopnas paboma «V3yueHnre opraHoB IIBETKOBOT'O PACTCHUSI.

Tema 10. PasMHOKeHHe M pa3BUTHE OPraHU3MOB

®opmbl pa3MHOKEHHSI OPTaHU3MOB: Oecronoe (BKJII0Uas BEreTaTUBHOE) U TIOJIOBOE.
Bunbl  Oecrnonoro pa3MHOXEHUS: TOYKOBaHWE, CHOPYJsiUUsA, (parMeHTanus,
KIIOHUPOBAHHUE.
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[TonoBoe pazmuoxenue. [lonoBblie KiIeTKH, niau ramersl. Meito3. Ctaguu meiiosa.
IloBenenne xpomocom B Menosze. KpoccuHrosep. brnonorndeckuii CMbICI MeH03a H
IIOJIOBOTO TIporecca. Meno3 u ero MecTo B )KU3HEHHOM LIUKIIE OPTaHU3MOB.

IIpen3zaponpiueBoe pasutue. ['ameroreHe3 y >KMBOTHBIX. [loyioBBIE Kene3bl.
OOpazoBaHue W pa3BUTHE MOJIOBBIX KieTok. Crepmarorene3 u ooreHes. CTpoeHue
MTOJIOBBIX KJIETOK.

OmnonoTBOpeHHe W AMOpPUOHAIBHOE  pa3BUTHE  KUBOTHBIX.  CmocoOs
OIUIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHEee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOpPUOJIOTUS — HayKa o
pa3BuTHM opranu3moB. Craguu >MOpHUOreHe3a >KMBOTHBIX (HAa MpUMEpE JIATYIIKH).
Hpobnenue. Tumbl apoOnenus. OCOOCHHOCTH  JPOOJICHHS  MJIEKOIHUTAIONIUX.
3apoJbIIIeBble TUCTKU (racTpyJidius). 3akiajgka OPraHOB U TKAHEW U3 3apOJbIIIEBBIX
JUCTKOB. B3anMHOE BIMSHME YacTeil pa3BHBAIOLIEIOCS 3apojibliia (3MOpPHUOHANIbHAS
UHAYKIUSA). 3aKiaJKka IJJaHA CTPOEHUsS >KMBOTHOTO KakK pPE3yJbTaT HEPapXUUYECKHUX
B3aUMOJICUCTBUI T'eHOB. BinsiHe Ha 3MOpHOHAIBHOE PA3BUTHE PA3IUYHBIX (PAKTOPOB
OKPYKaroUIEH CPEIbI.

Poct u pa3utue xuBoTHbIX. [locTamMOpuoHaneHbIl nepuo. [Ipsmoe u HenpsiMoe
pazButue. Pazputre ¢ Mmetamopo3oM y 0eCrO3BOHOUYHBIX M MO3BOHOYHBIX KUBOTHBIX.
buonornyeckoe 3HaueHHE MPSAMOTO M HENPSMOrO Pas3BUTHUSA, UX PACIHPOCTPAHEHUE B
npupoze. Tumsl pocta )KUBOTHBIX. PAKTOPBI PETYIISILIMM POCTA )KUBOTHBIX M YEJIOBEKA.
Craguu nocTaMOPHOHAIBHOTO Pa3BUTHUS Y )KUBOTHBIX U yesoBeka. [lepnoibl oHTOreHesa
yenoBeka. CTapeHne U cMepTh Kak OMOJIOTHYECKUE TPOIIECCHI.

Pasmuoxenue u pazsutue pacrenuil. ['lamerodut u ciopodut. Meiio3 B )KM3HEHHOM
nukie pactenuii. OOpa3oBaHue crop B mpoliecce Merosa. ['ameTorenes y pacTeHwil.
Or1on0TBOPEHNE U PA3BUTHE PACTUTENBHBIX OPraHU3MOB. JIBOMHOE OILUIOAOTBOPEHUE Y
LBETKOBBIX pacTeHuil. OOpa3oBaHuEe U Pa3BUTHE CEMEHH.

MexaHu3MBbl peryJisiiid OHTOTEHE3A Y PACTEHUI U dKUBOTHBIX.

Jlemoncmpayuu:

llopmpemui: C.I'. Hapamnn, X. [lIneman.

Tabnuywr u cxemwvl. «BereratuBHOoe pasmHOXkeHUe», «Tumbel OGecrooro
pa3MHOXEHUs», «Pa3zMHOXEHHE XJIaMHIOMOHaAbD», «Pa3MHOXEHUE HBIJICHBIY,
«Pa3MHO)eHue ruapb, «Meio3», «Xpomocomsl», «l'ameTorenes», «CTpoeHue
AWLEKIIETKNA U cCriepMaTo30u1a», « OCHOBHBIE CTaIuu OHTOreHe3a», «lIpsimoe n Henpsmoe
pasButTHey, «Pa3Butune Manckoro xyka», «PasButue capanum», «Pa3BUTHE JISATYIIKW,
«JIBOMHOE OTIOIOTBOPEHUE Y IIBETKOBBIX pacTeHU», « CTPOEHHUE CEMSIH OJIHOJIOJIbHBIX
Y IBYIOJIBHBIX PACTEHUINY, «KU3HEHHBIN LHUKII MOPCKOU KayCThI», « ’KM3HEHHBIN [TUKII
Mxay, «KM3HEHHbIN IIUKI TanOpOTHUKA», « KU3HEHHBIN LMK COCHBD.

Obopyoosanue:  CBETOBOM  MHUKPOCKON,  MHKpOIpenaparbl  SHLEKIETOK
U CIIEPMATO30UI0B, MOJIETb «LIMKIT pa3BUTHUS JATYLIKIY.

Jlabopamopnas paboma «V3ydeHue CTpOEHHs TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenapaTax.
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IIpakmuueckas paboma  «BbIABIEHHE TNPU3HAKOB CXOJCTBA  3apOJbIIIEH
MTO3BOHOYHBIX )KHBOTHBIX).
Jlabopamopnas paboma «CTpoeHHE OpTaHOB Pa3MHOKEHHUSI BHICIITUX PACTCHUI.

Tema 11. I'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH U H3MEHYHUBOCTH OPraHU3MOB

HcTtopusi cTaHOBIIEHUS U Pa3BUTHS T€HETUKU Kak Hayku. PaGotsl I'. Mengens, I
ne ®puza, T. Moprana. Pojgp oTeuecTBEHHBIX YUYECHBIX B Pa3BUTHUU T'€HETHKU. PaboOThI
H.K. Kosmbnosa, H.M. BasuwioBa, A.H. benosepckoro, I'.[[. Kapneuenko, FO.A.
Oununuenko, H.B. Tumodeera-Pecosckoro.

OCHOBHBIE TEHETUYECKUE TNOHSATUS W CHUMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeNIbHBIEC T€HBI, AIbTEPHATUBHBIE MTPU3HAKH, JOMUHAHTHBIN U PELIECCUBHBIN MPU3HAK,
TOMO3HUT0Ta, TETEPO3UroTa, YUCTasl JUHUS, THOpUIbI, TeHOTUIl, (peHoturn. OCHOBHBIC
METO/Ibl ~ TEHETUKHU:  THOPUIOJOTUYECKHUM,  IIUTOJOTUYECKHUM,  MOJIEKYJISIPHO-
TE€HETUYECKUH.

Jlemoncmpayuu:

llopmpemui: I'. Mengens, I'. ne @pu3, T. Mopran, H.K. Koxsuos, H.W. BaBuios,
A.H. benozepckuit, I'.J]. Kapnieuenko, 10.A. ®dununyenko, H.B. Tumodee-PecoBckuii.

Tabauyst u cxemol: «MeToIbI TEHETUKNY, « CXEMBI CKPEIIIUBAHUS.

Jlabopamopnas paboma «JIpo3oduina kak 00bEKT FTeHETUIECKUX UCCIICIOBAHUIN.

Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpeniuBanue. [lepBoiil 3akoH MeHienss — 3aK0H €IMHO00pa3Hs
ruOpuI0B nepBoro nokojeHus. [lpaBuno gomuHupoBanusa. Bropoit 3akon Menaens —
3aKOH pacHICIUICHHWs] TMpU3HAKoB. lluTomornueckre OCHOBBI ~MOHOTHOPHIHOTO
CKpeluBaHus. ['unore3a 4ucToThl ramer.

AHanmuzupymomiee ckpemuBaHue. IIpoMexkyTOUYHBIM XapakTep HacielIOBaHUS.
Pacuierienre npu3HakoB IPHU HETIOJIHOM JIOMUHUPOBAHUH.

HuruOpuaHoe ckpemmuBaHue. TpeTuil 3akoH MeHaenss — 3aKOH HE3aBHCHMOTO
HaCJIeI0BaHUs MPU3HAKOB. [{uTONMOrnueckre OCHOBBI TUTHOPUTHOTO CKPEITUBAHUS.

CuerieHHoe HacnenoBaHue mnpusHakoB. Pabotel T. Moprana. CuermieHHOe
HACJICIOBAHUE T€HOB, HAPYIIECHUE CUECIUICHUS MEXIYy INeHamu. XPOMOCOMHAasl TE€OpHUs
HACJICCTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHW3M ONpPEACICHHUS Tona. AyTOCOMBI U
IOJIOBBIE XPOMOCOMBI. ['OMOramMeTHeli W TE€TepOrameTHbhI T0J. | 'eHeTnyeckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanue nmpu3HakoB, CHETUIEHHBIX C MTOJIOM.

I'enorun kak nenoctHas cucrema. [menoTpornus — MHOKECTBEHHOE JIEUCTBUE I'EHA.
MHokeCcTBEHHBIN aJJICIIN3M. BzaumoneiictBue HeaJUICJIbHBIX T'CHOB.
Kommnemenrapuocts. Dnuctas. [Tomumepus.

['eHeTnyeckuil KOHTPOJIb Pa3BUTHUSL PACTECHUM, )XMUBOTHBIX U YEJIOBEKA, a TaKXkKe
(bU3UO0IOTHYECKUX TIPOIIECCOB, MOBEJACHUS W KOTHUTUBHBIX (yHKIUU. ['eHeTHueckue
MEXaHU3Mbl CHUMOMOTE€HE3a, MEXaHHU3Mbl B3aUMOJECUCTBHUS «XO3IUH — TApa3UT»
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U «XO3IUH — MHUKpPOOMOM». ['eHeTHyeckre acheKTbl KOHTPOJISI U M3MEHEHUS
HACJIEICTBEHHOM NH(OPMAaLIMK B TOKOJICHUSIX KJIETOK U OPTaHU3MOB.

Jlemoncmpayuu:

Ilopmpemui: I'. Mennens, T. Mopras.

Tabnuyvt u cxemovi: «llepBblii U BTOpOM 3aKkoHbI MeHnens», «Tperuil 3akoH
Menpgens», «AHanu3upylolee CKpemuBanuey, «HemomHoe TOMHUHUPOBAHUEY,
«CuerieHHOE HaclleJOBaHUE IPU3HAKOB Y Ap030huiiely, «I eHeTrka nonay, «Kapuorun
yenoBeka», «Kapuorun nposzopunsr»y, «Kapuorunm nruimpy, «MHOXKECTBEHHBIH
ajuieIu3My, «B3auMmoaeiicTBrEe ITeHOBY.

Obopyoosanue: Monenb s JEMOHCTPAIIMA 3aKOHOB €IWHOOOpasusi THOPHUIOB
NIEPBOTO IMOKOJICHHUSI M PACIICTUICHUSI MPU3HAKOB, MOJIEIb ISl AEMOHCTpAlUU 3aKOHA
HE3aBHCUMOTO HACJIEIOBAHMS IPU3HAKOB, MOJEINb JUI1 JEMOHCTPALMHU CLEILUIEHHOIO
HacCJIe0BaHMs PU3HAKOB, CBETOBOM MUKPOCKOI, MUKpoIipenapar: «Jpo3zodunar.

lIpakmuueckas paboma «VI3yueHue pe3yinbTaTOB MOHOTUOPHUIHOTO CKPEIIMBAHUS
y Ap030(UIIbD».

IIpakmuueckas paboma «V3ydeHue pe3ysibTaToB TUTHOPUIHOTO CKPEIIMBAHUS Y
IpO30(HITBI.

Tema 13. 3aKOHOMEPHOCTH U3MEHYMBOCTH

B3aumoneiictBue reHotuna u  cpeabl npu  GopmupoBaHuU  (PeHOTHMA.
N3meHunBOCTh Tpu3HAaKOB. KayecTBEHHbIE M KOJIMYECTBEHHBIE TNPU3HAKH. Bubl
W3MEHYMBOCTH: HEHACJICACTBEHHAS U HACIICICTBCHHASL.

MoaudukanmonHas  uU3MeH4YMBOCTh. Pomb  cpeasl B GOpMHpOBaHUU
MoAU(PUKALIMOHHON M3MeHunBocTH. HopMma peakuuu npusHaka. BapuallmoHHbIN psig U
BapuaimonHas kpusas (B. Moranncen). CoiicTBa Moqu(pUKaMOHHON W3MEHUYUBOCTH.

['eHoTUnIMYecKas 3MEHYUBOCTh. CBOMCTBA FEHOTUITMYECKONM M3MEHYUBOCTHU. Bribl
TeHOTUITMYECKONW U3MEHYMBOCTH: KOMOMHATHBHAS, MyTaIl[AOHHAS.

KomOunaTtuBHasi M3MEHUMBOCTh. Mei0o3 U TMOJIOBOM TpollecC — OCHOBa
KOMOMHATUBHOM M3MEHUYMBOCTH. PoOJIb KOMOMHATMBHOM HM3MEHUMBOCTH B CO3JaHUU
TEHETUYECKOT0 Pa3HO00pa3us B Mpejiesiax 0JHOTO BU/IA.

MyTaimoHHass ”3MEHYUBOCTh. BUbI MyTalyii: reHHbIE, XPOMOCOMHBIE, TCHOMHBIE.
CnoHTaHHbIE U UHAYIIUPOBAHHBIE MyTAllUH. SII€pHBIC U [IUTOIIIA3MATUYECKUE MyTalINH.
ComaTnueckue 1 1mojoBbsie MyTauuu. [[puunHbl BO3BHUKHOBEHHS MyTalnii. MyTareHsl u
WX BIMSHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTHM MYTAIMOHHOIO TIpOIEecca. 3aKOH
TOMOJIOTMYECKHX PSIIOB B HacaeAcTBeHHOM n3menunBoctu (H.M. BaBunos). Buesinepnas
W3MEHUYMBOCTh M HACTIEICTBEHHOCT.

Jlemoncmpayuu:

lopmpemuwi: I'. ne ®pus, B. Moranncen, H.U. BaBusios.

Tabauyvt u cxemwvl: «Buabl UBMEHYUBOCTHY, «MoIupUKAITMOHHAS U3MEHYUBOCTHY,
«KoMOuHaTUBHAsT W3MEHUMUBOCTHY, «Meho3y», «OmnogoTBopeHue», «IeHeTndyeckue
3a00JIeBaHUs YeIOBEKa», «BUIbI MyTallnii».
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Obopyodosanue. KUBbIE U TepOapHBIC IK3EMITISIPHl KOMHATHBIX PACTCHHA, PUCYHKH
(dboTorpadum) )KUBOTHBIX C Pa3TUIHBIMUA BHIAMH U3MEHIMBOCTH.

Jlabopamopnas paboma «VccnenoBanue 3aKOHOMEPHOCTEH MOAM(PUKAITMOHHON
n3MeHYuBOCTU. [locTpoeHne BapUalIMOHHOTO psiia U BApUALIMOHHON KPUBOI.

Ilpakmuueckass ~ paboma  «Mytanun 'y  Apo3oduibl  (Ha  TOTOBBIX
MUKpOIIpenaparax ).

Tema 14. 'eHeTHKA Ye/l0BEeKa

Kapuorun 4enoBeka. MexayHapogHas MporpaMma HCCIEIOBAaHUSI TE€HOMaA
gyeoBeka. MeToabl M3yYeHUsS TCHETHKH YeJIOBEKa: TCHEATIOTHMUECKHM, OJIM3HEIOBBIN,
ATOTCHETUYECKUW, TOMYISIMOHHO-CTATUCTUYECKUM, MOJEKYJISIPHO-TEHETUUECKUM.
CoBpemMeHHOE  ONpE/ACICHUE  TEHOTHIA:  TMOJHOTCHOMHOE  CEKBEHHPOBAaHUE,
FEHOTUNUPOBaHWE, B TOM uucie ¢ mnomompbto [II[P-ananu3za. HacnencrBeHHbie
3a0oJyieBaHUsl 4YelioBeKa. ['€HHbIE W XpPOMOCOMHBIE 0oJyie3HH dernoBeka. boiesnu
C HACJIEACTBEHHOW MPEAPACIONOKEHHOCThIO. 3HAYEHUE MEIUIMHCKON T'E€HETUKH
B MPEJOTBPAILCHUA M JICYEHUU TEHETHUYECKUX 3a00JIeBaHMI uenoBeka. Menuko-
FEHETUYECKOEe KOHCYJbTHpOoBaHUE. CTBOJIOBbIE KJIETKU. IIOHATHE «TE€HETHYECKOIO
rpy3a». OTHYECKHE acCMeKThl HCCIIECIOBAaHUN B 0OO0JACTH PEAAKTUPOBAHUS TEHOMA
1 CTBOJIOBBIX KJICTOK.

I'enetnueckue  ¢GakTOphl  TOBBIIEHHOW  YYBCTBHTEJIBHOCTH  YEJIOBEKa K
bU3UYECKOMY W XHMHYECKOMY 3arpsi3HEHUIO OKpyXaromiel cpenpl. ['eHernueckas
MPEPaCOIOKEHHOCTh YeJI0BEKa K MaTOJIOTUSIM.

Jlemoncmpayuu:

Tabnuyvr u cxemwvi: «Kapuotunm denoBekay, «MeTolbl H3YUYEHUS TEHETHKHU
yeJaoBeKay, «I eHeTnueckue 3a001eBaHUs YEIOBEKaY.

llpaxmuueckas paboma «COCTaBICHUE U aHATIU3 POJIOCTIOBHOM.

Tema 15. Cesiekuust OpranHu3mMoB

JloMecTukanus u cenekius. 3apokAeHUE CeJICKIIMMU U JoMecTukaiuu. ¥Yyenue H. .
Basunosa o LleHTpax mpoHcX0XAeHHS U MHOT000pa3usi KyJbTYypHbIX pacTeHuid. Poib
CEJIEKIIMU B CO3JaHUU COPTOB PACTEHUU W MOpPOJ KUBOTHBIX. COPT, MOPOJA, IITAMM.
3aKkOH  TOMOJIOTMYECKHMX  psSIOB B  HACIEACTBEHHOM  u3MeHuuBoctu H.U.
Basusosa, ero 3HaueHue sl CENEKIIMOHHON pabOTHI.

Metoasl  cenekuuMoHHOM — paboTbl.  MckyccTBeHHBI — OTOOp:  MaccCOBBIN
Y UHIUBUTYaJIbHBINA. DTarbl KOMOMHAITMOHHOW CceNeKIuu. VicnpiTanue mpou3BoANTENIEH
o NoTOMCTBY. OTOOpP MO TEHOTHUITY C TOMOILBIO OLIEHKU (DEHOTHUIIA TIOTOMCTBA U OTOOP
10 TEHOTHUITY ¢ nomo1ibko ananusa JHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJT CENeKIIMOHHOW paboThl. PagnaimoHHbIi 1
XUMUYECKUN MyTareHe3 Kak HMCTOYHUK MYyTallui y KYyJbTYPHBIX (POpPM OpraHu3MoB.
Hcnonp3oBaHrne TEHOMHOTO PEaKTHPOBAHUS U METON0B pekoMmOuHaHTHBIX JIHK ms
MOJy4YEHHUS] UCXOAHOTO MaTepuasa sl CEJIICKINH.
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[Tonydenue monumiaonaoB. BHyTpuBumoBas rubpuauzanus. biau3kopoacTBeHHOE
CKpelIMBaHue, Wil WHOpuIUHT. HepoacTBeHHOE CKpellMBaHHE, WM ayTOPUJIMHT.
I'erepo3uc u ero npuuuHbl. Mcnonb3oBaHue rerepo3uca B cenekuuu. OTaaneHHas
ruOpuanszanus. [Ipeogonenne Oecmonus MEXBUAOBBIX THOpUAOB. JlocTkeHus
CEJIEKIIMU PACTEHUN U KUBOTHBIX.

CoxpaHeHrEe W H3y4YEHUE T€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHN U HUX
IUKUX POAWYEH Ol CO3[aHUS HOBBIX COPTOB M THOPUIOB CEIbCKOXO3SIIICTBEHHBIX
KYJIBTYP.

Jlemoncmpayuu:

Ilopmpemwi: H.W. BaBunos, NU.B. Muuypumn, I'.J1. Kapneuenko, I1.I1. JlykpsiHEHKO,
b.JI. Acraypos, H. bopnoyr, /I.K. benses.

Tabauyvl u cxemovl: «LleHTpBl MPOUCXOXKACHUS U MHOTrO00Opa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJOTHYECKHMX PSJOB B HACJIECACTBEHHOW HW3MEHYMBOCTIY,
«Meronpl cenexkumy, «OTaaneHHas rudpuanzanusy, «MyTareses».

Jlabopamopnasa paboma «VI3yueHue cOpTOB KyJbTYpHBIX PACTEHUH U TMOPOJ
JOMAIIHUX KUBOTHBIX).

Jlabopamopnas paboma «V13yueHne METOA0B CEIEKIUNA PACTEHUIN.

IIpakmuueckas paboma «IIpuBUBKa pacTeHU.

Oxekypcua  «OCHOBHBIE  METOABI W JIOCTHKEHHMS  CEJIEKIMM  PACTCHHU
U J)KUBOTHBIX (Ha CEJEKIMOHHYIO CTaHIIMIO, IUIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIN
Y4acTOK, B TEIUIMYHOE XO35MCTBO, B JJAOOPATOPHUIO arpOyHUBEPCUTETA WIM HAYYHOIO
LEHTPA)».

Tema 16. BHOTEXHOJIOTHS M CHHTETHYECKAs OMOJIOT U

OOBEKTHI, UCTIOJIb3YEeMbIE€ B OMOTEXHOJIOTHH, — KJIIETOYHbIE U TKAHEBBIC KYJIBTYPHI,
MUKPOOPTaHU3MBI, UX XapaKTepUCTUKa. TpaauiinoHHas OMOTEXHOJOTHS: XJIeOOTIeUeHHE,
MOJYYEHHE KHUCJIOMOJOYHBIX MPOJIYKTOB, BUHOAEINE. MUKPOOUOIOTUUECKUNA CUHTE3.
OOBEKTH MHKPOOMOJIOTHYECKUX TexHoJoruil. [Ipon3BoiacTBO Oenka, aMUHOKUCIIOT U
BUTAMHHOB.

Co3ganue TEXHOJOTMW Y HHCTPYMEHTOB II€JICHANPABICHHOIO HM3MEHEHUS
YU KOHCTPYMPOBAHUS I'€HOMOB C LEJBI MOJIYYEHHS OPraHU3MOB M MX KOMIIOHEHTOB,
COJIEp KaIllUX HE BCTPEUAIOIIUECS B MPUPOIE OMOCUHTETUYECKUE MTYTH.

Knerounasa wnHxeHepus. MeTonbl KyJbTYypbl KIETOK W TKaHEHW pPACTEHUM U
KUBOTHBIX. Kpnobanku. ComaTraeckasi THOpUAN3AMS U COMAaTHUYECKUI SMOPHUOTEHE3.
Hcnonp3oBaHne rarionioB B CEJEKIMU pacTeHUM. MICKYCCTBEHHOE OIJIOAOTBOPEHUE.
PexoHCTpyKIHS SSULEKIETOK U KJIOHUPOBAHUE )KMBOTHBIX. METOT TpaHCIUIaHTALUK SIAEP
KJIETOK.

XpoMOCOMHass M TeHHas UHXeHepus. VICKYyCCTBEHHBIM  CUHTE3  TI€Ha
u  KoHCTpyupoBaHue pekoMOuHaHTHBIX JIHK. JlocTmkeHwss © TEpCHEKTUBBI
XPOMOCOMHOW M T€HHOH MH)KEHEPHUH. DKOJOTHYECKUE M ITHYECKHUE MPOOIEMbl TeHHOU
WH)XEHEPUH.
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Meauuunckue Ouorexnonoruu. Iloctrenomuas unudpoBas MemuimHa. [1L[P-
JIUarHocTuka. MeTaboJOMHBIN aHaIu3, TEHOLUEHTPUYECKUI aHaIM3 [IPOTEOMa YeI0BEKa
JUI OLEHKU COCTOSIHUS €ro 3/10poBbs. Mcnosb30BaHue CTBOJIOBBIX KJIETOK. TaprerHas
Tepanus paka. 3D-Ouommxkenepuss s pa3pabOTKu  (yHAAMEHTAIbHBIX OCHOB
MEIMIMHCKUX TEXHOJOTHUH, CO31aHNUs KOMIUIEKCHBIX TKaHEH COYETaHHUEM TEXHOJIOTHil
TpeXMEpHOro  OWONMpUHTMHTA W cKapdonauHra sl pelieHus  3a7ad
MIEPCOHATU3UPOBAHHON METULIUHEI.

CoznaHne BEKTOPHBIX BaKLUH C LIEJIbI0 00ecnedeHnss KOMOMHUPOBAHHOW 3alIUThI
or  Bo3Oyautenedd  OPBUM,  ycraHOBiIeHHME  MOJIEKYJSPHBIX  MEXAHH3MOB
¢ynkuonupoBanus PHK-comepkamux BUPYCOB, BBI3BIBAIOLIMX 0CO00 OIAacHbIE
3a00JIeBaHNUs YeJIOBEKa U )KUBOTHBIX.

Jlemoncmpayuu:

Tabnuysr u cxemol: «Vcnonp30BaHUE MHKPOOPTaHU3MOB B MPOMBIILICHHOM
npou3BoACTBe», «KileTounas nHxeHepus», «I'eHHast UHKEHEpUs».

Jlabopamophas paboma «VI3yueHne oObEKTOB OMOTEXHOJIOTUIY.

Ipakxmuueckas paboma «IloaydeHre MOJOUYHOKHUCIIBIX POTyKTOBY.

Oxckypcua  «buoTexHomoruss  —  BaKHeHIIas  MpPOW3BOAMTENbHAs  CUia
COBPEMEHHOCTHU (Ha OMOTEXHOJOTUYECKOE TPOU3BOICTBO)».

11 KJIACC
102 4, n3 HUX 8 4 — pe3epBHOE BpEMSI.

Tema 1. 3apo:xnenne u pa3BUTHE IBOJIOIHOHHBIX NMPEACTABICHUI B 0M0JI0TUH

OBomonuonHas teopus Y. [lapeuna. [Ipeanocbuiky BO3HUKHOBEHHS JapBUHU3MA.
JKu3Hb 1 HayuHas nestenbHOCTh Y. /lapBuHa.

JIBkyuiue cuiibl 3BodtouMM BUIOB 1o Y. JlapBuHY (BbICOKass MHTEHCUBHOCTH
Pa3MHOXEHHUSI OPTaHU3MOB, HACJIEACTBEHHAs! N3MEHUHNBOCTh, OOpPK0a 3a CYIIECTBOBAHUE,
€CTECTBEHHBII 1 HCKYCCTBEHHBIN 0TOOD).

Odopminenue cunternueckoil teopuun sBomtonuu (CTI). HelitpanbHas Teopus
sBostoIMU. CoBpeMeHHas! IBOJIIOLIMOHHAST OMOIOTHsl. 3HAaUEHHE 3BOJIIOLIMOHHON TEOpUU
B (DOpMHUPOBAHNM €CTECTBEHHO-HAYUYHOU KapTUHBI MUPA.

Jlemoncmpayuu:

Ilopmpemuwi: Apuctorens, K. JIunuei, K.b. Jlamapk, 9.0K. Cent-Unep, K. KroBbe,
Y. HapsuH, C.C. YerBepuxon, .U. llImansraysen, /1. Xonneiin, [I.K. benses.

Tabauyvl u cxemwvi: «Cuctema xuBoi npupoasl (mo K. Jlunuerw)y», «Jlectauia
KUBbIX cyuiectB (mo Jlamapky)», «MexaHusm ¢GOpMHUpPOBaHUSA MNPUCIIOCOOJIECHUN Y
pactennii u xkuBOTHBIX (1o Jlamapky)», «Kapra-cxema Mapuipyta myrtemiecTBus Y.
HNapBuna», «Haxonku Y. Jlapsunay, «DPopmbl 00pHOBI 3a cyliecTBoBaHuey, «I1opobl
ronyoeit», «MHoroobpasue KyinbTypHbIX ¢GopMm KanmycTb», «llopoasl gomamHux
KUBOTHBIX», «Cxema oOpa3zoBanusi HOBBIX BHIOB (1o Y. [lapBuny)», «Cxema
COOTHOIICHMS JIBIKYIIMX CHJI 3BOMIOUUNY», «OCHOBHBIE MOJOXKEHUS CUHTETUYECKOU
TEOPHUH 3BOTIOLANY.
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Tema 2. MUKpPO3IBOJIIOLHUS U €€ Pe3yJIbTaThl

[Tonynsiuus Kak 3JeMeHTapHas equHuIa SBOTIOIH. COBPEMEHHBIE METO/IbI OLIEHKH
TEeHETUYECKOTO pPa3HOOOpa3usi W CTPYKTypbl mnomyisinuii. M3meHenune reHodoHIa
MONYJSIIUA KAaK 3JIEMEHTApHOE SBOJIOLIUOHHOE SIBJICHHE. 3aKOH T'€HETUYECKOTO
paBHoBecus /. Xapau, B. BaitnOepra.

DnemeHTapHbIe (HAKTOPHI (IBUXKYIIIME CHIIBI) SBOJIIOIMHA. MyTallmOHHBIHN MpoI1iecc.
KomOuHaTuBHast u3MeHUMBOCTh. [Ipelip TreHoB — ciyyailHble HEHaIpaBJICHHbIE
M3MEHEHHS YacToT ajijiesield B momysusax. Dddext ocHoBarens. Murpauuu. M3omsamus
MOMYJISIIH: reorpaduueckas (IpOCTpaHCTBEHHAs ), Onoorndyeckas (penpoayKTUBHAs).

EctecTBeHHbII 0TOOP — HanpapisAoLMi GakTop 3BoIr0IUU. POPMBI €CTECTBEHHOTO
oTOopa: ABWXKYIIMHA, CTaOMIM3UPYIOMINNA, pa3pbiBalomuil (Au3pynTuBHbIN). [logoBoit
0100p. BO3HUKHOBEHME U 3BOIIOLUS COLUAIBHOIO MOBEJCHUS )KUBOTHBIX.

[TpucnocobaeHHOCTh OpPraHU3MOB KaK pe3ynbTar MHUKPO3BOJIIOLUH.

Bo3HuKHOBEHHE MPUCTIOCOOJIEHUI y OpraHu3MoB. ApoMop(o3bl U UAM0AAANTALUY.
[Ipumepsl npucnocoOJIeHUN y OpraHu3MoB: Mopdojoruyeckue, (pU3N0IOrHUYECKuE,
OnoxuMuYecKue, noBegeHueckrue. OTHOCUTEIBHOCTh MPUCITOCOOIEHHOCTH OPTaHU3MOB.
Bun, ero kpurepunm u CcTpyKTypa. BupooOpa3oBanume Kak pe3yJbTar
MUKPO3BOJIIOIUHU. V305181111 — KITtI0ueBOM (pakTop BUm000pazoBanus. [yt u criocoObl
BUJ1I000pa30BaAHMS: AJIIONATPUYECKOE (reorpaduueckoe), CUMITaTPUYECKOE
(3KOJIOTUYECKOE), «KMTHOBEHHOE» (MOJUILIONAN3aLMs, THOpuan3auus). JnurensHocTh
ABOJIFOLIMOHHBIX MTPOLIECCOB.

Mexanu3mbl pOpMUPOBaHUS OMOJTOTUIECKOTO Pa3HOOOPA3HSL.

Ponb »BONMIOIIMOHHONW OMOJNIOTMM B pa3pabOTKE HAy4YHBIX METOJOB COXPAHEHMS
OouopazHooOpazusi. MUKPOIBOMIONUS W KOIBOJIOIHUS TApa3uTOB M HX XO3SEB.
Mexanu3mbl GOpMHUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

Jlemoncmpayuu:

Ilopmpemui: C.C. YeTBepukos, O. Maiip.

Tabauysl u cxemol. «MyTallMOHHAs U3MEHUUBOCTBY, «llomynsiiiMoHHas cTpyKTypa
Buna», «Cxema TmposiBIeHUs 3akoHa Xapau—BaitnOepra», «JIBuxkymiue CHIIbI
ABOJIIOLIMKNY,  «OJKOJOTHYECKass  M30JsUs  TOMYyJSIIUA  ceBaHCKOW  (openmy,
«"eorpaduueckast U30JALMS JTUCTBEHHUIIBI CHOUPCKOW W JIMCTBEHHHIIBI JAYPCKOID»,
«ITomyasiqMOHHBIE BOJIHBI YHCJIEHHOCTH XHUIIHUKOB M XepTB», «(Cxema IelCTBHS
€CTECTBEHHOTo 0TOOpa», «DopMbl OOprOBI 3a cyulecTBOBaHUE», «WHIyCTpUambHbIN
MenaHu3M», «Kuble uckomnaembie», «I[IOKpOBUTEIBCTBEHHAs OKpAacKa MXUBOTHBIXY,
«IIpenynpexnaromas OKpacka JKMBOTHBIX», «Dusnonornueckue aaantaiuamm,
«IIpucnocobseHHOCTh OPraHU3MOB U €€ OTHOCUTENBHOCTEY, «KpuTtepuu Buaa», « Buasi-
nBoiHukM», «CTpykTypa Buga B mpupoae», «CnocoObl BHI000pa30BaHUsY,
«l"eorpaduueckoe BHUI000pa30BaHHWE TPeX BHUJOB JaHABIIICH», «IKOJIOTHUYECKOE
BUI000pa3oBaHre BHUIOB cuHMI, «llomummonnbl pactenmity, «KamycTHO-penedHbIn
THOpUIY.
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Obopyoosanue: Tepbapun pacTeHUW, KOJUICKIIMM HACEKOMBIX, dydelia IITHIl U
3Bepeil ¢ MpuMepaMHu Pa3IUYHBIX MPUCIIOCOOJICHHM, dydesia NTHIl U 3Bepell pasHbBIX
BUJIOB, FepOapuu pacTeHUi OJIN3KKX BHIOB, 00Pa30BaBIIMXCS Pa3IMYHBIMU CITIOCOOAMHU.

Jlabopamopnas paboma «BbIsiBIIeHHE U3MEHUYMBOCTH Y OCOOEH OJTHOTO BUIAY.

Jlabopamopnas paboma «IIpuUcocOOJICHUST OPraHU3MOB U WX OTHOCHUTEIIbHAS
1eJIECO00PA3HOCTHY.

Jlabopamopnas paboma «CpaBHEHUE BUOB IO MOP(HOIOTHIECKOMY KPHUTEPHION.

Tema 3. Makpo3Bo/IIOIUA U €€ Pe3yJbTAThI

Meroabl M3ydeHHs Makpo3BOJOUMU. llaneoHTonormdyeckue MeTolbl H3yYEHHUS
sBomonnu. [lepexonupie GopMbl 1 PUIIOTEHETHUYECKHIE PSAIbI OPTAaHU3MOB.

buoreorpaduyeckue Merons! uzydenus sBoitonnd. CpaBHeHHE (QIIOPHI U (ayHBI
MaTEepUKOB U OCTpoBOB. buoreorpaduueckue obnactu 3emin. Buubl-aHIEeMHUKH U
PEITHUKTHI.

OMOpHOJIOTUUECKHE U CPaBHUTEIBHO-MOP(HOJIOTHYECKUE METOAbl H3yUYCHUs
BONIIOLMU. ['eHeTHuecKkMe MeXaHU3Mbl OJBOJIOLIMU OHTOIE€HE3a U  IOSBICHUS
ABOJIIOIIMOHHBIX HOBIIECTB. [ OMOJIOTUYHBIE U aHAJIOTUYHBIE OpraHbl. PynumeHTapHbIC
OpraHbl U aTaBU3Mbl. MOJIEKYISIPHO-TeHETHYECKUE, OMOXMMUYECKHE U MaTEMaTUYECKHE
METO/IbI U3YUYEHUSI FIBOTIOLMHU. ['oMooruuHbie reHbl. COBpEeMEHHBIE METO bl TOCTPOCHUS
(pUIOreHEeTUYECKUX I€PEBHEB.

XPpOMOCOMHBIE MYTAIIMHU U 3BOJIIOIMS TEHOMOB.

OOuue 3akOHOMEpPHOCTH (TpaBuia) 3BOJONUU. HeoOpaTUMOCTh 3BOMIOIUU.
AnantuBHasA paauanusa. HepaBHOMEpPHOCTb TEMITOB YBOJIIOLUN.

Jlemoncmpayuu:

llopmpemwi: K.M. bap, A.O. KoBanesckuii, ®. Mromnep, J. [ ekkenb.

Tabnuybr u cxemvl. «DUIOTEHETUYECKUN psi  JIOMIAAn», «ApPXEONTEPUKCY,
«3Bepo3yorie Ameps», «Creronedansn»y, «Puarnodgutey, «CeMeHHBIC TAITOPOTHUKK,
«buoreorpaduueckue 30HbI 3eMiny, «Jlpeid koHTUHEHTOBY, «PenukTh», «HavyanbHbie
CTaauu SMOPUOHAIBLHOIO PAa3BUTHUS TO3BOHOYHBIX JKUBOTHBIX», «['oMosiorMuHbIe U
aHAJIOTUYHBbIC OpraHby, «PymuMeHTh», «ATaBU3MB), «XPOMOCOMHBIE HaOOPbI
YyeloBeKka W UMIaH3e», «l7aBHble — HampaBieHuss — sBomouum», «OOmme
3aKOHOMEPHOCTH 3BOJTIOLII.

Obopyoosanue. KOJICKIIUH, TepOapuu, MYJSDKA HCKOMAEMBIX  OCTaTKOB
OpraHu3MOB, MYJISI)KM TOMOJIOTMYHBIX, AHAJOTHYHBIX, PYJAMMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJIJIEKLIUA HACEKOMBbIX.

Tema 4. IIpoucxo:kaeHue ¥ pa3BUTHE JKU3HA HA 3emJie

Hayunble runoTe3bl IpOUCXO0XKIECHUS KU3HU Ha 3emiie. AOMOreHe3 U maHCIepMusl.
JloHayuyHble TpEACTaBICHUS O 3apOXACHUM >KU3HU (KpeanuoHusM). ['umoresa
IIOCTOSIHHOI'O CaMO3apOXKACHUS KU3HM M €€ omnpoBepxkeHne onsitamu @D. Penm,
JI. Cnannanuanu, JI. [Tacrepa. [IpoucxoxieHue >KM3HU U aCTPOOUOJIOTHSI.
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OcHoOBHBIE 3Tanbl HEOpraHWYecKou sBosonuu. [lmanerapHast (reojoruueckas)
ABONIONMSA. XHUMHYECKasi 3BOJIOLUS. AOHOTEHHBIM CHHTE3 OpPraHMYECKUX BEIECTB
u3 Heopranudeckux. Ombir C. Mwumepa u ['. IOpu. OOpa3oBaHue MOIMMEpPOB
3 MmoHoMmepoB. KoanepBatHas runoreza A.M. Onapuna, runores3a nepBUYHOTO OyJabOoHA
JI. Xonneiina, reHetudeckas rumore3a . Memepa. Pubosumsr (T. Uek) u rumoresa
«vupa PHK» V. I'unbepra. ®opMupoBanre MeMOpaH U BOSHUKHOBEHHE MPOTOKIECTKH.

Uctopusa 3emnn u meroasl ee n3ydyeHus. Mckomaemble OpraHMYECKHE OCTATKH.
I'eoxpoHonoruss u ee Meroabl. OTHOcHUTENbHAass M a0CONIOTHAs T'€OXPOHOJOTHS.
['eoxpoHoOJIOrNYECKas MIKaja: S0HbI, 3PbI, IEPUOIbI, STOXU.

HauanbeHble 3Tanel opraHndeckoid sBosironud. llosiBieHHE M 3BONIOLHUS MEPBBIX
KJIETOK. DBoJonus Metabonu3ma. Bo3HukHOBeHHE MepBBIX 3KkocucTeM. COBpeMEHHBIE
MUKpOOHBIE OMOIJIEHKM KaK aHajior MepBbIX Ha 3emiie coobmiecTB. CTpOMATOJUTHI.
[IpoxaprOThI U DYKapHOTBHL.

[IpoucxoxneHne 3ykapuoT (CUMOHMOreHe3). ODBOJIOLUOHHOE IPOUCXOKIACHHUE
BHUPYCOB. [IponCX0kKIEHNE MHOTOKIIETOYHBIX OPraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX
IPyII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE ATanbl HBOJIONMM BBICHIMX pacTeHuil. OCHOBHBIE apoMOpP(O3bI
pactenuil. Beixon pacrenuit Ha cymry. [losBieHue CiOpOBBIX PACTEHUN U 3aBOCBAHUE
nmu cymn. CemeHHbIe pacTeHus. [IponcxoxaeHne NBETKOBBIX pACTEHUM.

OcCHOBHBIE 3Talnbl 3BOJIIOLMH JKUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBIEHUE COBPEMEHHBIX THUIIOB.
IlepBpie  xopaoBble xkuBOTHbIE. JKu3Hb B BOAE. OBOMIOLMUSA IMO3BOHOYHBIX.
[Tpoucxoxnenre ampuouit u pentwimi. [IporcxoxaeHne MICKONUTAONIUX W MTHII.
[Mpunuun ximroyeBoro apomopdoza. OcBoeHre OeClO3BOHOYHBIMU U TO3BOHOYHBIMU
KUBOTHBIMH CYLIH.

PazBuTne xu3HM Ha 3emMie Mo paM U MepuoAaM: apxeu, MpOTEPO30M, Maneo30i,
Me3030i, KaiH030il. OO0Ias XapakTepucTUKa KIMMaTa M I'e€OJIOTMYECKHX IPOIECCOB.
[losiBieHHe M pacuBET XapaKTEPHBIX OPraHU3MOB. YTiieoOpa3oBaHHUE: €ro YCJIOBHUS
Y BIUSIHUE HA Ta30BbIi cOcTaB aTMOC(hEpHI.

MaccoBble BBIMUpPAaHUS — OKOJOTMYECKHME KpHU3HCHl Mpounuioro. IlpuyuHel u
CIEACTBUS MAacCOBBIX BbIMHUpaHHW. COBPEMEHHBIM DJKOJOTMYECKUM KPHU3HUC, €r0
ocobennoct. [Ipobrema coxpanenus 6nopazHo0Opa3us Ha 3emIie.

CoBpeMeHHasg cucTeMa opraHudeckoro wwupa. IlpuHiunel kiaccudukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

Jlemoncmpayuu:

Ilopmpemwi: ®. Penu, JI. Cnannanuanu, JI. ITactep, 1.1. Meunukos, A.1. OnapuH,
. Xonpnenn, I'. Mennep, C. Munnep, I'. IOpu.

Tabauyvr u cxemvr: «Cxema ombita ®@. Pemmy, «Cxema ombita JI. Ilactepa mo
M3YUYEHHIO CaMO3apOoXaeHus Ku3Hm», «Cxema onbita C. Mumepa, I'. FOpu», «9Tamnbl
HEOpPraHU4YeCKOW 3BOIOIMW», «l'eoxpoHosiornueckas mkana», «HadanpHble 3Tanbl
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OpraHuYecKoil sBomouun», «Cxema 00pa3oBaHUS 3YKApUOT IMyTEM CHMOMOTEHE3a,
«CucremMa xuBOM mpupoasl», «CTpoeHue Bupyca», «ApoMopdo3bl pacTeHUi,
«Punnodutey, «OOHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOJOPOCIHY,
«Mxm», «llamopotHukm», «l'ooceMeHHble pacTeHus», «OpraHbl [BETKOBBIX
pacTenmit», «Cxema pa3BUTUS >KABOTHOTO MHPa», «ApomMopdo3bl KUBOTHBIXY,
«IIpocrenmmey», «Kumeunonosmoctueie», «llmockue depBuw», «YUIeHHUCTOHOTHEY,
«Pb10OBIY, «3eMHOBOnHBIE», «lIpecmbikatonuecs», «lItuiby, «MiexkonuTaromuey,
«Pa3BuTHE XU3HU B apXEUCKOUW spe», «Pa3BUTHE XKU3HU B MPOTEPO3OUCKOU 3pEM,
«Pa3BuTHE XW3HH B MAJIECO30UCKOM dpey», «Pa3BUTHE KU3HH B ME3030HMCKOM 3pe»,
«Pa3BuTHe XU3HU B KalWHO30MCKOUN 3pe», «COBpEeMEHHasi CUCTeMa OPTraHHUYECKOTO
MHPA».

Obopyoosanue. Tepbapun pacTEHUN PA3IMYHBIX OT/AENIOB, KOJUIEKIIUU HACEKOMBIX,
BJIAXHBIE MpEnaparbl >KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HIJIOKOXKUX,
CKEJIETHI I03BOHOYHBIX KMBOTHBIX, Yy4esla IITHLl U 3BEPEH, KOJUIEKIIMM OKaMEHEIOCTEM,
IIOJIE3HBIX UCKOIIAEMBIX, MYJISI)KA OPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupmyanvuas nabopamopuas paboma «MogenupoBanue onsiToB Mumiepa—tOpu
M0 U3Y4YEHUI0 aOUOTeHHOTO0 CHHTE3a OpPraHUYEeCKUX COCIUHEHHM B TEPBUYHOMN
aTMocdepe».

Jlabopamopnas paboma «3yueHue U ONKUCAHUE UCKOIMAEMbIX OCTAaTKOB JPEBHUX
OpPraHU3MOB.

IIpakmuueckasa paboma «W3yuenne ocoOCHHOCTEH CTPOCHHS PACTEHHM pa3HBIX
OTJIEIIOBY.

Ilpakmuueckasa paboma «V3ydyeHne O0COOEHHOCTEH CTPOEHMSI TO3BOHOYHBIX
YKUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4eJI0BEKAa — AHTPOIOreHe3

Paznensl u 3a1aun anTponosioruu. MeToabl aHTPOIIOJIOTUH.

CraHoBieHHE TIPEACTABICHUM O NPOMCXOKICHUHM 4YeJOBeKa. PenurnosHeie
B033peHUsa. COBpEMEHHbIE HAYUHbIE TEOPUH.

CxoncTBo yenoBeKa C KMUBOTHBIMM. CHCTEMATHYECKOE IOJIOKEHHE YEIIOBEKA.
CBueTeNbCTBA CXOJICTBA YETIOBEKA C KUBOTHBIMU: CPAaBHUTEIHLHO-MOp(]oIornyeckue,
AMOpHOJIOTHYECKUE, (PUZHOIOT0-ONOXUMHUYECKHUE, ToBeaeHYecKkrne. OTINYusl 4yeJoBeKa
OT KUBOTHBIX. [IpAMOXOXKI€HNE U KOMIUJIEKC CBA3aHHBIX C HUM IMPHU3HAKOB. Pa3zButue
TOJIOBHOT'O MO3ra U BTOPOW CUTHAIIBHOU CUCTEMBI.

JBrxymue cuibl (QakTopbl) aHTpONOreHe3a: OWOJOTMYECKUE, COLUAbHbIE.
CooTHoleHrne OUOTOTHYECKUX U COLIMAIbHBIX (DAKTOPOB B AHTPOIIOT€HE3E.

OcHOBHBIE CTaJAuM aHTpororeHe3a. PaHHue uyenoBeKOOOpa3Hble 00€3bsSHbI
(IpOKOHCYJBI) U paHHHWE TOHTUBI — OOIIME TMPEAKH UYETOBEKOOOpPA3HBIX 00E3bSH U
moe. ABCTpaloONUTEKH — ABYHOTHE NpeaKd Joaeil. UenoBeK yMenblid, MepBbIC
U3TOTOBJICHUS OpYIMH Tpyha. UenoBek MNPsIMOXOMAIIMHA W IEPBBIA BBIXOJ JIKOJEU
3a npenensl Adpuku. UenoBek reiens0eprckuii — o0muid MpeaoK HeaHAepTaaIbCKOTo
YEJIOBEKA U YEJIOBEKA pa3yMHOr0. YenoBeK HEaHAEPTAIbCKUN KaK BU JIFOAEH XOJIO0AHOTO
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KInmaTa. YenoBeK pasyMHBIM COBPEMEHHOIO THIA, IEHUCOBCKUHN YEJIOBEK, OCBOCHUE
KOHTHHEHTOB 3a npenenamu Adpuku. [laneorenernka u najieoreHOMHKa.

OBONIOIUS COBPEMEHHOTO 4eslioBeKa. EcTecTBEHHBIM OTOOp B MOMYJISALUAX
yenoBeka. MyTalnoHHbBIN Tporecc u noaumopdusm. TlomynsauroHHble BOMHBI, Apeid
T€HOB, MUTpalus U «3(P(HEKT OCHOBATENS B MOMYJISILUIX COBPEMEHHOTO UEJIOBEKa.

Yenoseueckne pacel. Ilomatme o pace. bonpmme pacel:  €BpOIEOUIHAA
(eBpaswmiickas), aBCTpajgo-HErpoujHas (SKBaTOpUalIbHAas), MOHTOJIOHUJIHAS (a3MATCKO-
amMepuKaHckas). Bpemss M myTu pacceneHuss dYeloBeka M0 IulaHere. EauHCTBO
yenoBeuecknx pac. Hayunas HecocTosTeNnbHOCTh pacu3Ma. [IpucnocobieHHOCTD
YesloBeKa K Pa3HbIM yCIIOBHUSIM OKpY’Karolel cpeabl. BiusHue reorpaduueckoit cpeabl
U ipeiida reHoB Ha MOP(OIOTHIO U PUNOJIOTHIO YEIOBEKA.

MexaucuuIuIMHapHbIe METOJIbl B (PM3HYECKOM (OMOJIOTMYECKOW) aHTPOIOJIOTHH.
OBOJIIOLIMOHHASA AHTPONOJIOTHS W MaJCOAHTPONOJIOTHS YEJIOBEYECKHUX IOITYJISILHIA.
bruoconuaneHbple HCcaEAOBaHUSA NPUPOABI 4esoBeka. MccinenoBaHUE KO3BOJIOLMM
OMOJIOTUYECKOTO U COILIMAIBHOTO B YEJIOBEKE.

Jlemoncmpayuu:

llopmpemuwi: Y. Japsun, JI. Jluku, A.4. Porunckuii, M.M. ['epacumos.

Tabauyvl u cxemwvl: «MeTOabl AHTPONOJOTUMY», «I OJOBHOM MO3I YEIOBEKA»,
«YenoBekooOpa3Hble  00€3bsiHB, «CKelIeT YeJIoBEKa U CKEJIET LIMMIIaH3e»,
«PynMMeHTBl M aTaBU3MbD), «JIBHXKYIIME CUIIBI AHTPOIOIEHE3a», «IBOJIOLMOHHOE
JIPEBO YEJIOBEKAY, K ABCTPAIIONIUTEKY, «HEIIOBEK YMEIbI», «HeIOBEK MPAMOXOAAIIUINY,
«JleancoBckuil yenosek» «Heannepransiue», «KpomanboHub», «lIpenkn demoBekay,
«JTansl 3BOJIFOLIUN YEJIOBEKA», «Packl yenoBekay.

Obopyoosanue: MyJIsSKU OKaMEHENOCTEH, MPEIMETOB MaTEpPHUAIIBHOM KYJIbTYpHI
MPEAKOB YeJoBeKa, penpoaykuuu (dororpaduu) KapTUH € MHUPOJOTHYECKUMHU U
OMONMENCKUMHU  CIOKETaMU  MPOUCXOXKICHUS  4YeloBeka, (Gororpadhmu  HAXOJOK
HCKOTIAEMBIX OCTaTKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJEIb YEPEIa YEJIOBEKA U Yepena
IIMMIIaH3€, MOJENb KHUCTU 4YeJIOBeKa W KUCTU IIMMIIaH3€, MOJIEJIU Topca MPEeAKOB
YeJI0OBEKA.

Jlabopamopnas paboma «VI3ydeHue oCOOEHHOCTEW CTPOCHUS CKEJeTa YeJIOBEKa,
CBSA3aHHBIX C IPSIMOXO0XKICHUEM.

Ipakxmuueckas paboma «VI3yueHnue 3K0JIOrMUECKUX afanTalui 4eI0BEKay.

Tema 6. DJxosoruas — Hayka O B3aHMOOTHOLUCHHMSAX OPraHU3MOB U
HAJIOPraHU3MEHHBIX CHCTEM C OKpY Kalolleil cpeaoi

3apoxknenue U pa3Buthe 3Kosoruu B Tpyaax A. ['ymOonbara, K.®. Pynse, H.A.
Cesepuona, 3. I'ekkens, A. Tencnu, B.H. Cykauesa. Pazaensl v 3a1aun 3xonoruu. CBsizb
AKOJIOTUH C IPYTUMH HAyKaMHU.

Metoasl sxosioruu. IloneBbie HaOMOAEHUS. OKCIEPUMEHTHI B  JKOJIOTHU:
MIPUPOHBIC U TabopaTopHbIe. MoienrpoBaHre B 3KOJIOTUNA. MOHUTOPUHT OKPY KaIOIIeH
Cpeabl: JIOKAJIbHBIN, pErHOHATBHBIN U TJI00AIBHBIM.
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3HavYeHue KOJIOTUYECKUX 3HAHUU ISl YEeTIOBEKAa. DKOJOTHUYECKOE MUPOBO33PEHHE
Kak OCHOBA CBs3€H denoBedyecTBa ¢ npupogor. DopMupoBaHHE DKOJIOTHYECKOU
KYJBTYPbI H 3KOJOTUYECKON IPaMOTHOCTH HACEJICHUS.

Jlemoncmpayuu:

llopmpemui: A. I'ymbonbat, K.®. Pynwse, H.A. CeBeprios, 3. I'ekkenb, A. Tencinu,
B.H. Cykaues.

Tabnuysr u cxemvl: «Pazmensl skonorum», «Meroabl »skonorum», «Cxema
MOHHUTOPHUHTA OKPYKAIOUIEH CpeIbD».

Jlabopamopnas paboma «VI3ydeHne METOI0B YKOJIOTHUECKUX UCCIICOBAHUID.

Tema 7. Opranusmsl U cpea 0OUTAHUS

Okosorudeckue (akTopbl U 3aKOHOMEpHOCTH uX nedctBusa. Kiaccuduxanmys
AKOJIOTUYECKUX (PAKTOPOB: aOMOTHYECKHE, OMOTHYECKHE, aHTpomnoreHHele. OOmume
3aKOHOMEPHOCTH  JCHCTBUS  dSKojorudeckux (Qaxropon. IlpaBuno MuHHMyMa
(K. Inpenrens, 0. JIubux). TosiepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpTraHHU3MBI.

Abunornyeckue ¢aktopsl. CBeT Kak skoyiorndeckuil axrop. JlelicTBue paszHbIX
YYaCTKOB COJIHEYHOT'O CIEKTpa Ha OpPraHu3Mbl. DKOJIOTMYECKHE TIPYMIbl PACTEHHI
Y )KMBOTHBIX I10 OTHOLIEHUIO K cBeTy. CUTHanbHas poJib cBeTa. POTONEPUOIN3M.

Temneparypa Kak 3Kosoruueckuil pakrop. JleiicTBrue TeMneparypbl Ha OpraHu3MBbl.
IToMKunoTepMHBIE MU TOMOWOTEPMHBIE OpPTaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE
OpTraHHU3MBI.

Bnaxnocts kak  3kosnoruueckuidl  ¢dakrtop. IlpucnocoOnenuss  pacTeHHit
K MoJiep>KaHnio BogHoro Oananca. Kiaccugukanus pacteHuit o OTHOIIEHUIO K BOJIE.
[IpucnocoOsaeHust ) KUBOTHBIX K U3MEHEHHUIO BOJIHOTO peXHUMa.

Cpenbl oOuTaHUS OpPraHM3MOB: BOJHAs, HA3eMHO-BO3JYyLIHas, [OYBEHHas,
rIIyOMHHAs MOJANOYBEHHAs!, BHYTPHOPraHU3MeHHast. PU3UKO-XUMUYECKHE OCOOEHHOCTH
cpen obutaHus opranu3moB. [Iprucnocobienns OpraHu3MoB K JKU3HHM B Pa3HbIX Cpe/iax.

buonornuyeckue putmbl. BHemnne u BHyTpeHHUE pUTMbI. CyTOUYHBIE U TOJUYHbBIE
putMbl. [Iprcnoco01eHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHMSIM YCJIOBHM >KU3HHU.

Kuznennsie popmbl opranusmoB. [lonsitue o xuzHenHou dopme. KuzHeHHbBIC
(GopMbl pacTeHMil: JIepeBbsl, KYCTAPHUKH, KYCTapHUYKH, MHOTOJIETHHE TpPAaBbl,
onHosieTHUE TpaBbl. JKu3HeHHblE (OPMBI >KMBOTHBIX: THUAPOOUOHTHI, T'€OOMOHTHI,
a’poOuoHTHI. OCOOEHHOCTH CTPOCHMS U 00pasa >KU3HHU.

buotnueckue ¢akTopel. Buasl OMOTHYECKMX B3aUMOJEHCTBUN: KOHKYPEHIUS,
XHUIIHUYECTBO, cuMOnM03 u ero Qopmbel. [lapasutusm, koomepainusi, MyTyallu3M,
KOMMEHCaNM3M (KBapTUPAHTCTBO, HaxJieOHnYecTBO). HeTpoduueckue B3anmMo1eicTBUS
(Tommueckue, dopudeckue, dhadpudeckue). 3HaUCHUE OMOTHUYCCKUX B3aWMOJICHUCTBUI
JUIsL CYIIECTBOBaHUS OpPraHU3MOB B cpele oOutanus. [IpuHOMI KOHKYPEHTHOTrO
UCKJTFOYCHHS.

26



Jlemoncmpayuu:

Tabnuyvr u  cxemvl: «Oxojormueckue  (akTope», «CBETOBOM  CIEKTpPY,
«IKOJOTUYECKHUE TPYNIbl KUBOTHBIX IO OTHOIIEHUIO K CBETY», «TerIoKpOoBHbIE
KUBOTHBIE», «XOJIOMHOKPOBHBIE JKUBOTHBIC», «DU3MOJIOTHYCCKHAE  aJanTalluu
AKUBOTHBIX», «CpeJibl 0OUTaHUsI OPTaHU3MOBY, «BHONIOrHYecKue PUTMbI», « KU3HEHHBIE
dopmbl  pacteHuit»,  «KuszHeHHble ~ (GOPMBI  KHMBOTHBIX»,  «IDKOCHUCTEMA
[IMPOKOJIMCTBEHHOTO Jieca», «ODKOCHUCTeMa XBOWHOro ieca», «llemn mnuranusy,
«XumnanuectBoy, «Ilapazutuzmy», « Konkypenius», «Cumonosy, «KommeHcanmuzmy.

Obopyoosanue.: TepOapuu pacTeHUN M KUBOTHBIX, IPUCTIOCOOIEHHBIX K BIUSHUIO
Pa3IUYHBIX SKOJOTUYECKUX (DAKTOPOB, repOapuu CBETOIIOOMBBIX, TEHENIOOUBBIX U
TEHEBBIHOCIIUBBIX PACTCHUM, CBETOJIOOMBBIC, TEHENIIOOUBbIE W TEHEBBIHOCIIUBbBIC
KOMHATHBIE pacTeHusA, Trepdapud U KOJUICKIMHM TEIJIOMIOOMBBIX, 3WMOCTONKHUX,
MOpPO30YyCTOMYUBBIX pACTEHUM, Uydesla TNTUIl W 3Bepel, repbapuu pacTeHUw,
OTHOCSIIUXCS K TUTpoduTam, Kcepopuram, Me30(puTaM, KOMHATHBIE PACTEHUS TAHHBIX
TPYIII, KOJUICKIIUU >KUBOTHBIX, OOMTAIONIUX B Pa3HBIX Cpelax, repoapuu U KOJUICKIIUU
pacTeHUN W SKUBOTHBIX, OOJIAJAIONIMX YEpPTaMH MPUCIIOCOOJIEHHOCTH K CE30HHBIM
M3MCHEHUSM YCIIOBUM KU3HHU, TepOapuyl M KOJUICKIIMA PACTCHHUH W IKUBOTHBIX
Pa3IUYHBIX JKU3HEHHBIX ()OPM, KOJUIEKIIUU >KUBOTHBIX, YYAaCTBYIOIIMX B Pa3IMYHBIX
OMOTHUYECKNX B3aMMOCHCTBHSIX.

Jlabopamopnas paboma «BbIsiBIIeHHE MPUCIIOCOOJICHUI OPraHU3MOB K BIIMSTHUIO
CBETa».

Jlabopamopnas paboma «BbIsiBIeHUE MPUCTIOCOOTICHUI OPraHW3MOB K BIUSHUIO
TEeMIIepaTypbD».

Jlabopamopnas paboma « AHaTOMIUYECKHE OCOOCHHOCTH PACTEHUH U3 Pa3HBIX MECT
OoOUTaHUSD.

Tema 8. IKkoJs10rusi BUAOB U NOMYJIALMI

DKOJIOTUYECKUE XapaKTEepPUCTUKHU momyisuun. [lomymnsuus kak Ouojoruueckas
cucteMa. Poilb HEOMHOPOIHOCTH cpenbl, (U3MdecKux OapbepoB M OCOOCHHOCTEH
Ouosioruu BUIOB B (OPMUPOBAHWUU MPOCTPAHCTBEHHOW CTPYKTYpPbl MOMYJISIIHIA.
OcHOBHbBIE TTOKA3aTENU MOMYJSLMH: YACIEHHOCTh, IIJIOTHOCTh, BO3pACTHAs U TOJIOBAS
CTPYKTYypa, pOKAAEMOCTh, TPUPOCT, TEMI pOCTa, CMEPTHOCTb, MUTPALIUSL.

Dxoyiornyeckas CTpykTypa mnonyysiiuu. OIlleHKa YHCICHHOCTH TMOMYJISIUH.
JluHaMyKa MOOMyJSALMM W €€ peryisinus. buoTudyeckwii mNOTEHUMAN MOMYJISIHUU.
MopaenupoBanue AUHAMHUKUA MOMyJsiuuu. KpuBble pocTa YUCIEHHOCTH MOMYJISIIUU.
Kpugsie BeokuBaHus. Perymsiiys 4ucaeHHOCTH TOMYJISIUI: pOJb (PaKTOPOB, 3aBUCSIIINX
Y HE 3aBUCSIINX OT IJIOTHOCTH. DKOJOTHUUECKHE cTpaTteruu BuaoB (r- u K-ctparerun).

[TonsTre 06 sxonornyeckoit Huie Bujaa. Mecroooutanue. MHOTOMEpHasi MOJIETb
skosiornyeckor Humu JIM. XarunHcoHa. Pa3Mepbl DKOJIOTMYECKOM  HULIW.
[ToreHuManbHAas U peaTn30BaHHAs HUILIU.

Bup xak cucrema nonysianuii. Apeansl BUI0B. BUuabl 1 UX )KU3HEHHbBIE CTPATETHH.
DKOJIOTUYECKUE SKBUBAJICHTHI.
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3aKOHOMEPHOCTHU TOBEJEHUSI U MUTpAIUi )KUBOTHBIX. bHojlornuyeckue MHBa3uU
Yy>KEpOIHBIX BUIOB.

Jlemoncmpayuu:

lopmpem: ]I.. XaT4nHCOH.

Tabnuysr  u  cxemvl:  «IKOJOTHMUECKHE  XAPAKTEPUCTUKU  TOIMYJISILIUI,
«lIpocTpaHcTBEHHAsI CTPYKTypa MOIMYJsUUN», «Bo3pacTHble MUpaMU/Ibl HOIYJISLUN,
«CKopoCTh 3acesieHUs] TOBEPXHOCTH 3e€MJIM PA3IUYHBIMU OpraHuzmMammny», «Mojenb
skoJiorndeckor Hum JI.M. XaTunHcoHay.

Obopyodosanue. TepOapUM paCTCHUH, KOJIJICKITUN )KUBOTHBIX.

Jlabopamopnas paboma «I1pucmocobeHrs CEMSH PACTCHHUH K PaCCEICHUIOY.

Tema 9. DKoJ0rus cO00IECTB. IKOJOrHIECKHE CHCTEMBI.

Coo01ectBa opraHu3MoB. bruoneHo3 u ero cTpykrypa. CBA3u MEX]1y OpraHu3MaMu
B OMOLIEHO3E.

Okocucrema kak otkpbiTas cucremMa (A.Jl. Tencnn). DyHKIMOHAIBbHBIE OJIOKH
OpraHU3MOB B 3KOCHCTEME: MPOAYLEHTHI, KOHCYMEHTBI, peayleHThl. Tpoduueckue
ypoBHU. Tpoduueckue nienu u cetu. A6notuueckue 06J0ku s3KocucTeM. [1ouBbI U MBI
B 3KocucTeMax. KpyroBopoT BEUIECTB U MOTOK SHEPTHH B 3KOCHCTEME.

OcHOBHBIE TIOKAa3aTeNu S3KOCHUCTEMBbI. buoMacca M HpOAyKIUs. DKOJIOTHYECKHE
MMpaMUbl YUCEN, OMOMACChI U SHEPTUU.

HanpaBiieHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cyKueccuu. IlepBuuHbie
BTOPUYHBIE CYKIECCUHU U UX NPUYHUHBL. AHTPONOTEHHBIE BO3AECHCTBHS HA CYKIECCHH.
KnumakcHoe coobiiectBo. buopasnooOpa3zue 1 noHoTa KpyroBopoTa BeIlecTB — OCHOBA
YCTOWYUBOCTU COOOIIIECTB.

[IprponHbIE IKOCUCTEMBI.

AHTpOIIOTEHHBIE DKOCHUCTEMBL. ATposkocucTema. ArpoueHos. Pazmuuus mexmy
AHTPONOT€HHBIMU U MPUPOJHBIMU SKOCHCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opojckas dhiopa u
dayna. CunanTponuzanusi ropojckoil dayHsl. buojgornueckoe u X034MCTBEHHOE
3HAYEHHUE arpO’KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS OCHOBHBIX B3aUMOJICMCTBUI  OpPraHU3MOB
B 9sKocucTteMax. llepeHoc »Heprum M BEHIECTB MEXAY CMEXHBIMU 3KOCHUCTEMaMHu.
VY CTOHYNMBOCTh OPraHU3MOB, MOMYJIALIMI M 3KOCUCTEM B YCIOBHUSIX €CTECTBEHHBIX M
AHTPONIOTEHHBIX BO3ICHUCTBUM.

MeTto10510THsi MOHUTOPHUHTA €CTECTBEHHBIX U AHTPOIIOTE€HHBIX SKOCUCTEM. .

Jlemoncmpayuu:

llopmpem: A.Jl. Tencnu.

Tabauywl u cxemor. «CTpyKTypa OMOIIEHO3a», « DKOCHCTEMA IIHUPOKOJIMCTBEHHOTO
jaeca», «JKOCUCTEMa XBOWHOTo Jeca», «DyHKIHOHAIbHBIE TPYIIBI OPraHU3MOB B
skocucreMe», «KpyroBopor BemecTB B 3kocucteme», «llenu mutanus (mactOumiHas,
JNETpUTHAs)», «IKOJOrMyeckas MNupaMuja 4Yucemn», «IKOoJorMyeckas MNUpaMuja
Oouomacce», «OKoJorMyeckas mupamMuaa dHeprum», «OOpasoBanue 00J0TaY,
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«IlepBuuHast cykueccusi», «BoccraHoBineHue seca mnociae mnoxkapa», «IKOCHUCTEMA
o3epa», «ArpoueHo3», «KpyroBopoT BelIeCTB M MOTOK HSHEPTUU B arpolEHO3E»,
«IIpumepsl ypOo3KocHCTEMY.

Obopyoosanue.: Tepdbapund pacTEHUM, KOJUIEKIMM HACEKOMBIX, uydelia MTHUIl U
3Bepeil, repOapuu KyJbTYpPHBIX M JUKOPACTYIIMX PACTEHHM, aKBapUyM Kak MOJEIIb
HKOCUCTEMBI.

IIpakmuueckas paboma «VI3y4eHue u ornucanue ypOo3KOCUCTEMbBDY.

Jlabopamopnass paboma «V3ydyeHne pa3HOOOpa3us MEIKUX IMOYBEHHBIX
YIEHHUCTOHOTHX B Pa3HbIX 3KOCHCTEMAX).

Oxckypcus « IKCKYpCUs B THTUIHBIA OMOTEO011eH03 (B 1yOpaBy, OEpe3HsIK, CIbHUK,
Ha CYXOJIOJIbHBIN UJTM IOWMEHHBIN JIyT, 03€p0, O0I0TO)».

IKcKypcusi « IKCKYpCHUs B arpodKOCUCTEMY (Ha IOJIE WM B TEIUIMYHOE XO35CTBO)».

Tema 10. Buocdepa — riiodanbHas IKOCUCTEMA

buochepa — oOmennanerapHas o0oyiouka 3emiid, TA€ CYIIECTBYET WM
CylllecTBOBaJia >KWM3Hb. Pa3Butue mnpeacraBieHuit o Ouochepe B Tpymax I. 3rocca.
Yuenue B.U. Bepuanckoro o ouocdepe. Ob6nactu Ouochepst u ee cocrtan. Kupoe
BEIIECTBO OMocdepsl U ero GyHKIIUH.

3aKOHOMEpPHOCTH cyliecTBoBaHusl Ouocdepsl. OcoOeHHOCTH Ouocdepsbl Kak
r00anbHON 3KocHCTeMBbl. J[MHaMuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOTC€OXMMHUYECKUE IUKIBI (yriiepoja, a3oTa). PUTMHUYHOCTE SIBJICHUIN B
ouocdepe.

3oHanpHOCTh OMOcdepbl. [lonsTue 0 6mome. OCHOBHBIE OMOMBI CyIIM: TYHJpa,
XBOMHBIC Jieca, CMEIIAHHBIC W HIMPOKOJUCTBEHHBIE Jieca, CTEINU, CaBaHHbI, MMyCTHIHHU,
TPONHUYECKHE JIECA, BHICOKOTOPhs. Kinmar, pacTUTENbHBIA U dKUBOTHBIM MUpP OHOMOB
CyILH.

CtpykTypa ¥ (GyHKIUS KUBBIX CHCTEM, OIICHKAa UX PECypCHOro MOTEHIMaIa U
onocdepHbIX PYHKIMUIA.

Jlemoncmpayuu:

Ilopmpemwi: B.. Bepnanckuii, 3. 3rocc.

Tabauyvr u cxemwr: «l'eocdepbr 3emmm», «KpyroBopor azora B mOpUpOE»,
«KpyroBopor yriepona B mnpupone», «KpyroBopor Kuciopoga B - IMPUPOIEH,
«KpyroBopoT BojbI B pupoe», «OCHOBHBIE OMOMBI cymny, «Kimmmatuyeckue mosica
3emmm», «Tyngpa», «Taifra», «Cmemanubiii nec», «lIIMpOKOAUCTBEHHBIN Jiecy,
«Crenby, «CaBanHay, «IlycTbiHsy, « Tponnueckuii aecy.

Obopyodosanue. TepOApUN PACTEHUHN pa3HBIX OMOMOB, KOJIJICKIIUH KUBOTHBIX.

Tema 11. YesroBek U OKpyxkaOIIAS Cpeaa

DKOJIOTUYECKUE KPU3KUCHI U UX NMPUUYMHBL. BozneiicTBue denoBeka Ha Ouocdepy.
3arps3HeHne BO3AyIIHOM cpenbl. OXpaHa Bo3ayxa. 3arpsi3sHeHrue BOAHOM cpeabl. OxpaHa
BOAHBIX pecypcoB. Paspymienue mousbl. OxpaHa MOYBEHHBIX pecypcoB. M3meHeHue
KJIMMara.
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AHTpONOreHHOE BO3JEHCTBUE HA PACTUTENBbHBIA W JKUBOTHBIA Mup. OxpaHa
PACTUTENBHOTO U KUBOTHOTO Mupa. OCHOBHBIE IPUHIMIIBI OXPaHbl MPUPOAsl. KpacHsble
kHUrH. Ocobo oxpansiemble npupoansie Tepputopun (OOIIT). borannueckue canpl u
300JIOTMYECKUE TTApKH.

OCHOBHBIE NPHUHLMIBI YCTOMYMBOIO PA3BUTHSA YEIOBEYECTBA U IPUPOJBI.
PanmonansHoe NMPUPOAOIONB30BAHNE U COXPAaHEHHWE OMOJOTMYECKOro pa3HooOpasus
3emiu. OO1IME 3aKOHOMEPHOCTH TI00aNbHBIX KOJOTHYECKUX KpU3HCcOB. OcoOeHHOCTH
COBPEMEHHOT'0 KpU3HCA U €r0 BEPOSTHBIE OCIEACTBHS.

Pa3BuTre METOJOB MOHUTOPHHTIA PA3BUTHS OMACHBIX TEXHOT€HHBIX ITPOLIECCOB.

Jlemoncmpayuu:

Tabnuyvl u cxemvl: «3arps3HeHHe atMocepb», «3arpsi3HEHUuE ruapochepb,
«3arpsi3HeHHEe NOoYBbDY, «llapHuKOBBIT 3ddekT», «Oco00 OXpaHseMble MPUPOIHBIE
TEPPUTOPHUIY», «MOJeNH yIIpaBIsieMOro MUpay.

Obopyodosanue: poTorpaduu OxXpaHsieMbIX paCTEHUN U )KMBOTHBIX KpacHoil kHuru
Poccniickont @enepanun, KpacHoil KHUTY pernoHa.
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOT'PAMMBI
1O BUOJIOTUHN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUs K pe3yJIbTaTaM OCBOEHHUS 00yJarOIIMMUCS
IporpaMM CpelHero oOmiero oOpa3oBaHUs: JIMYHOCTHBIE, METANPEIMETHbIC H
MpeIMETHBIE.

B crpykType IUYHOCTHBIX pPE3yJbTATOB OCBOCHHUS MPOrPAaMMBI MO OHUOJOTUH
BBIJICJICHBI  CJIEAYIOIIME COCTABJISIONIME: OCO3HAHHWE OOYYaIOIIMMUCS POCCUHUCKON
IrPaXXIAHCKOM MIECHTUYHOCTU — TFOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIBHOCTH U
CaMOOTIPEECIICHUIO, HAIMYME MOTHBAMU K OOYYEHUIO OMOJIOTHH, LEJICHAIPABICHHOE
pa3BUTHE BHYTPEHHHMX YOEXKICHUN JUYHOCTHM HA OCHOBE KIIIOYEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TPAAMIMN  pa3BUTHS  OMOJIOTMUECKOTO0  3HAHMS, TOTOBHOCTh U
CIIOCOOHOCTh 00YyYarOUMXCsl PYKOBOJICTBOBATHCS B CBOEH JEATEIBHOCTH LEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKAMHM, TPHUCYIIMMH CHUCTEME OHOJIOTMYECKOro OOpa30BaHUf,
HaJIM4YKUE MPABOCO3HAHUSA DSKOJOTHYECKOW KYJIbTYpPbl, CIOCOOHOCTH CTaBUThH IIEJIH U
CTPOUTH >KU3HECHHBIC TLJIAHBI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS MPOTPaMMbl O OHOJOTHUU JOCTUTAIOTCS
B CIMHCTBE Y4yeOHOM M  BOCIUTATEIBHOM JEATETBHOCTM B  COOTBETCTBUU
C TPaAUIMOHHBIMU POCCUUCKUMHU COIUOKYJIbTYPHBIMH, UCTOPUUECKUMHU U JTyXOBHO-
HPABCTBEHHBIMU IICHHOCTSMH, TPHUHATHIMH B OOIIECTBE TNpPaBWIAMH W HOpPMaMu
MOBEJEHUSI M  CIIOCOOCTBYIOT  MpOLECCaM  CaMONO3HaHWsS, CAMOBOCIHUTAHHUS
Y CaMOPa3BUTHS, PA3BUTUSI BHYTPEHHEH MO3UIIMU JTUYHOCTH, MATPUOTHU3MA U YBAKECHUS
K 3aKOHY W MPABOMNOPANIKY, YEJIOBEKY TpyAa U CTapllieMy HOKOJEHUIO, B3aUMHOIO
YBOKEHUS, OEPEKHOTO OTHOUIEHUS K KyJIbTYPHOMY HACIEIUI0 U TPaJULMSIM
MHOTOHAIIMOHAIIBHOTO Hapo1a Poccuiickoit denepanuu, npupoie U OKPYKAIOIIEH cpeie.

JIndHOCTHBIE pe3yJbTaThl OCBOCHUS Y4eOHOro mnpeamera «bBHOIOTHS) TOJIKHBI
OTpaXkaTh  TOTOBHOCTh W  CIIOCOOHOCTh  OOYYarOIIUXCSi  PYKOBOJCTBOBAThCS
chOpMUpPOBAHHOW BHYTpPEHHEW TO3UIIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpHUEHTAIIUN, TO3UTUBHBIX BHYTPEHHUX YOEKIECHUMN, COOTBETCTBYIONIUX TPAAUIIMOHHBIM
IIEHHOCTSIM POCCHICKOrO0 OOIIECTBa, pacCUIMPEHUE >KU3HEHHOI'O OIbITa W OMbITa
NEATeIbHOCTH B TPOILIECCE peaiu3allid OCHOBHBIX HAIPaBJICHUN BOCIUTATEIbHOU
NEATEIBHOCTH, B TOM YHCJIE€ B YACTH:

1) rpaKaaHCcKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh T'PAXKIAHCKOW TMO3UIMK OOYyYarOIIerocss Kak aKTUBHOIO U
OTBETCTBEHHOTO YJIEHa POCCUKCKOT0 OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYLIMOHHBIX MpPaB M O0A3aHHOCTEH, YBaAKEHHUE 3aKOHA U
IIPaBOIOPSIKA;
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TOTOBHOCTh K COBMECTHOM TBOPYECKOW AESITENBHOCTH NPHU CO3TAHUM yUEOHBIX
IPOEKTOB, PEIICHUN YYEOHBIX U IMO3HABATEIbHBIX 3a/1a4, BHIIOJHEHUH OMOJIOTHYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPEENATh COOCTBEHHYIO MO3MIMIO MO OTHOLICHHUIO K SIBJICHMSIM
COBPEMEHHOM KU3HU U OOBSICHITD €€;

YMEHHME YYUTHIBaTh B CBOMX JEUCTBHAX HEOOXOAUMOCTh KOHCTPYKTHUBHOTO
B3aUMOJICUCTBUS JIOJAEH C Pa3HbIMU YOEXKICHHUSIMH, KYJIbTYPHBIMH LEHHOCTSIMHU M
COLIMAJIbHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B MPOLIECCE COBMECTHOTO BBIMOJIHEHUS YUEOHBIX,
IIO3HABATEIbHBIX U MCCIIENOBATEIIBLCKUX 3a/1a4, YBAKUTEIBHOIO OTHOLICHHUS K MHEHUIO
OIIIOHEHTOB TP 00CYkK/IEHUU CIIOPHBIX BOIIPOCOB OMOJIOIMYECKOTIO COJIEPIKAHUS;

TOTOBHOCTb K T'YMAaHUTApPHOU U BOJIOHTEPCKOM ACATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUS:

c(hOPMHUPOBAHHOCTh POCCUUCKON Tpa)KJaHCKOM MJICHTUYHOCTH, MaTPUOTU3MA,
YBAXKEHHSI K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH mepena PoamHo#, ropaocTu 3a
CBOM Kpal, CBOK PoauHy, CBOM S3BIK M KyJbTypy, MNpPOLLIOE M HACTOSIIECE
MHOTOHAIlMOHAJbHOT0 Hapoaa Poccnu;

[EHHOCTHOE OTHOIICHUE K IMPUPOAHOMY HACJIEAWI0 W MaMSATHUKAM MPUPOJBI,
TOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPYAE;

CITIOCOOHOCTh OIEHMBATh BKJIAJI POCCUICKUX YYEHBIX B CTAHOBJICHUE U Pa3BUTHE
OMOJIOTHH, IOHUMAaHUS 3HAYEHUs OMOJIOTMU B MO3HAHUM 3aKOHOB MPUPOJIbI, B KU3HU
YeJI0BEKa U COBPEMEHHOIO 00IIECTBa;

uaerHas yOeXJIEeHHOCTb, TOTOBHOCTh K CIYXKeHHI0O W 3amure (OTeuecTBa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUe IYXOBHBIX LIEHHOCTEU POCCHICKOTO Hapoa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUSI, STUYECKOTO IMOBEACHMS;

CIIOCOOHOCTh OIICHMBATh CUTYallMI0 W TPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYSCh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH,;

OCO3HaHME JUYHOTO BKJIAJIa B IOCTPOCHHUE YCTOMUMUBOTO OYIYyIIETro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJUTENSAM, CO3JaHUI0O CEMbM HA OCHOBE
OCO3HAHHOT'O TNPUHATHS LEHHOCTEH CEMEWHOM XKU3HU B COOTBETCTBUU C TPATULIUSAMU
HapoaoB Poccuu;

4) 3¢TeTHYEeCKOT0 BOCIIMTAHMSI:

ACTETUYCCKOC OTHOIICHHE K MHpY, BKJIIOYas JCTCTUKY ObITa, HAYYHOTO
¥ TEXHHYECKOTO TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHHIH;

MOHMMaHUE AMOIMOHAJIBLHOTO BO3JCHCTBHS JKHBOW TNPUPOIBI M €€ IICHHOCTH,

TOTOBHOCTBH K CAMOBBIPQKEHUIO B Pa3HBIX BUIaX HCKYCCTBA, CTPEMJICHUE MTPOSIBIIATH
Ka4yeCcTBa TBOPUCCKOM JTUIHOCTH,
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S) pu3n4ecKoro BOCHIUTAHUS:

MOHMMAaHHUE U peanu3alys 3J0pOBOro M 0Oe30macHOro odpasza KHU3HHU (370pOBOE
NUTaHUE, COONIOJICHUE TUTMEHUYECKUX MPaBUI M HOPM, COAIIAHCUPOBAHHBIN PEXKUM
3aHATHI U OT/bIXA, peryJisipHas Gpu3nyeckas akTUBHOCTD), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIIETCHTHOTO OTHOIIEHUS K COOCTBEHHOMY (U3MYECKOMY M TICUXHUYECKOMY
3JI0POBBIO;

NOHUMaHUE IEHHOCTH MPaBUJI MHAUBUAYAJIBLHOTO U KOJUJIEKTUBHOTO O€30MacHOIro
MOBEACHUS B CUTYAIHIX, YTPOXKAIOIINX 3[I0POBBIO U )KU3HU JIOJIEH;

OCO3HAaHHME TMOCJEJICTBUI U HENPUATHS BPEIHBIX NpUBBIUCK (ymoTpeOaeHus
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

6) TPya10BOr0 BOCIMTAHUSA:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LICHHOCTH MacTePCTBa, TPY10JIIO0HE;

TOTOBHOCTh K AKTUBHOM JEATENBHOCTH TEXHOJOTMYECKOM M  COLMAJIbHOM
HaIpaBJIE€HHOCTH, CIHOCOOHOCTh WHHUIMHMPOBATh, IUIAHUPOBATH U CaMOCTOSITEIBHO
BBITIOJTHSATH TaKyIO €S TEIbHOCTD;

UHTEpEC K pa3Iu4HbIM cdepaM NpoPecCHOHATBHON JEATEIbHOCTH, YMEHHE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyayied mpodeccuu U pean30BbIBaTh COOCTBEHHBIE
KU3HEHHBIC TIIAHbI;

TOTOBHOCTh M CITOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSHKEHUH
BCEH JKU3HHU,;

7) IKOJIOTM4€eCKOr0 BOCIIUTAHUSA:

AKOJIOTMYECKH 11€JIECO00pa3HOe OTHOIIECHUE K MPUPOJIe KaK UCTOUYHUKY >KU3HU Ha
3eMJie, OCHOBE €€ CylIECTBOBAHUS;

MOBBIIICEHUE YPOBHS  OKOJOTMYECKOW  KYJbTYphl: MPHOOPETEHHE  OMBITA
MJIAHUPOBAHUS MTOCTYNKOB M OLIEHKH MX BO3MOXKHBIX MOCIJIEICTBUI [JIsi OKpY’Karomen
cpenpl;

OCO3HaHME I100aIBLHOT0 XapaKkTepa SKOJOTUYECKUX MPOOJIeM U MyTeH UX PEeIICHHUS;

CIIOCOOHOCTH UCIOJIB30BaTh MPUOOpPETaeMbIe MPU U3YyUYCHUU OWOJIOTHUHM 3HAHUS U
yYMEHUS TIPU PEUICHUU TPOOJIeM, CBI3aHHBIX C PAllMOHATBHBIM MPUPOIOTIOIE30BAaHUEM
(coOmroieHUe TMpaBWwil TOBEJAEHUS B TMPUPOJE, HAMPABICHHBIX Ha COXPAaHEHUE
paBHOBECHUS B 9KOCHCTEMAaX, OXpaHy BHJIOB, YKOCUCTEM, Orocdeps);

AKTUBHOE HEINPUATHE ACUCTBUN, MPUHOCIIIUX BpEI OKPYN AKOUIEH MPUPOTHOU
cpene, yMEHHWE TMPOTHO3UPOBATH HEOJIATOMPHUATHBIE DSKOJIOTHYECKHE TMOCIEICTBUS
MPEANPUHUMAEMBIX AEUCTBUNA U NPEAOTBPALIATh UX;

HaJIMYu€ PA3BUTOTO SKOJOTMYECKOIO MBIIUICHUS, JKOJOTMYECKONW KYJIbTYpHI,
ONBbITA JEATEIBHOCTH JKOJOTMYECKOW HAIMPABICHHOCTH, YMEHHS PYKOBOJICTBOBATHCA
UMU B TI03HABATEJIbHOW, KOMMYHUKATUBHOW W COIIMAJIBHOM MPAKTHUKE, TOTOBHOCTHU
K YYaCTHIO B MPAKTUUYECKON JEATEIbHOCTH 3KOJIOTMYECKON HAMPaBICHHOCTH;
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8) HeHHOCTH HAYYHOT'0 MO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO
pa3BUTHs HAYKHM W OOINECTBEHHOW MPAKTUKUA, OCHOBAHHOTO Ha JHANIOTe KYJIBTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJMKYJIBTYPHOM MUDPE;

COBEpIIICHCTBOBAHNE S3BIKOBOM W UYWTATENIbCKOW KYJIBTYPHI Kak CpeiCTBa
B3aMMOJICUCTBUS MEXITY JIOIbMHU U TTO3HAHUS MUPA,;

NOHUMaHUeE crieluUKI ONOJIOTUN KaK HayKH, OCO3HAHUS €€ POJId B JOPMUPOBAHUHU
paIOHaJIBbHOTO HAYYHOTO MBIIIUICHUS, CO3JaHUM IICJIOCTHOTO IPEACTaBICHUS 00
OKpY)KarollleM MHpE KaK O €IUHCTBE MPHUPOJBI, YeJTOBEKAa W OOINECTBa, B TO3HAHUU
NPUPOJHBIX 3aKOHOMEPHOCTEH M peHmIeHUH TPOOJeM COXpPaHEHHS MPUPOIHOTO
paBHOBECHS;

yOeXICHHOCTh B 3HAYMMOCTH OHWOJIOTUM JJIs COBPEMECHHOW IMBHIIW3AIINU:
oOecrieueHrss HOBOTO YPOBHS pa3BUTUS MEIUILIMHBI, CO3JaHUE TMEPCHEKTUBHBIX
OMOTEXHOJIOTHM, CIIOCOOHBIX pEIIaTh PECYpPCHBIE MPOOJIEMBbl Pa3BUTHS YEJIOBEYECTBA,
MOWCKa IMyTeH BBIXOJA U3 TIOOANBHBIX JKOJIOTHYECKUX TMpobiieM u olecreueHus
nepexoja K yCTOMYMBOMY pPa3BUTHIO, PAIMOHATILHOMY MCIOJIb30BAHUIO MPHUPOIHBIX
pecypcoB U (OPMHUPOBAHHIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIYYCHUH OMOJIOTUYECKUX 3HAHWUW B IEJSX MOBBIIICHUS
oOmel KyJnbTyphbl, €CTECTBEHHO-HAyYHOH TIpaMOTHOCTH, KaK COCTAaBHOM YacTu
(GYHKIMOHATBHOM T'PAMOTHOCTH OOydaromuxcs, GOpMHPYEMON TMpU U3YYECHUH
OMOJIOTHH;

MOHUMAaHUE CYIIIHOCTU METOI0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaXx,
CIIOCOOHOCTH HCIIOJIB30BaTh MOJIy4aeMble 3HAHUS JIJISl aHAIM3a U OOBSICHEHUS SIBJICHUIN
OKPY’)KaIOIIET0 MHpa W TPOUCXOAAIIMX B HEM U3MEHEHHWH, YyMEHHUE Jenarh
000CHOBaHHBIC 3aKJIOUCHUS HA OCHOBE HAYUYHBIX (DAKTOB M HMMEIOIIUXCS JAHHBIX C
EJTBI0 TIOJTYYSHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITENIBHO UCTIOJIB30BaTh OMOJIOTUUECKIE 3HAHUS JIJISl pEIICHUS
po0JIeM B PEATbHBIX KU3HECHHBIX CUTYAIIHSIX;

OCO3HaHWE I[IEHHOCTH HAy4YHOW JIeITENbHOCTH, TOTOBHOCTh OCYIIECTBIIATH
MIPOCKTHYIO M MCCIICIOBATEIBCKYIO IEATEILHOCTh HHIUBUIYAIBHO U B TPYIIIIC;

TOTOBHOCThH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00Opa30BaHUIO M CaMOOOPa30BaHUIO,
K AaKTUBHOMY TIOJTy4EHHUIO HOBBIX 3HAHUH MO OMOJIOTUU B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSIMHU.

B mporecce mocTkeHUS JTMYHOCTHBIX PE3YyJbTATOB OCBOCHHS O0YUYaIOIIUMHUCS
MpPOTpaMMBbl  CPEJHEro 001Iero o0pa3oBaHUs y OOYYAIONIMXCS COBEPIICHCTBYETCS
AMOITMOHAIIBHBIN MHTEIJIEKT, IPEANOIaralommii copMUpOBaHHOCTD:

CaMOCO3HAaHUS, BKIIIOYAIONIETO CIOCOOHOCTH IMOHUMATh CBOE JMOIIMOHAILHOE
COCTOSIHHE, BUJICTh HAMPABIICHUS PA3BUTHSI COOCTBEHHOM dMOITMOHAIBHON c(pepbl, OBITH
YBEPEHHBIM B ce0e;

CaMOPETYJIUPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTH 32 CBOE TTOBEACHHUE, CIIOCOOHOCTD aIaliTUPOBATHCS K AMOITMOHATBHBIM
U3MEHEHUSIM U TIPOSBIIATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;
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BHYTPEHHEW MOTHBAIlMM, BKJIIOYAIONIEH CTPEMJIEHHE K JIOCTHXKEHUIO LIEJIH
U YyCIEXy, ONTUMHU3M, HHHUIIMATUBHOCTh, YMEHHUE JEHCTBOBATh, MCXOJAS M3 CBOMX
BO3MOXKHOCTEH;

SMIIATHH, BKIIOYAIOMIEH CIIOCOOHOCTh MOHHMATh HMOIIMOHAIILHOE COCTOSHHE
IPYTUX, VYYUTHIBATb €ro TMpPU OCYUIECTBICHHMH KOMMYHHUKAIIMH, CIIOCOOHOCTh
K COUYBCTBHIO U CONIEPEKNBAHUIO;

COITMAJILHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPauMBaTh OTHOIICHHUS C
JIPYTUMH JIFOABMU, 3a00TUTHCS, IPOSIBISATh MHTEPEC U pa3peiiaTb KOH(IUKTHI.

METAINPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pe3yJabTaThl OCBOCHHS ydeOHOTo Tmipeameta «buosorusy»
BKJIFOYAIOT: 3HAUYMMble JUIsI  (OPMHUPOBAHUS  MHPOBO33PCHUS  OOYUYAIOIIUXCS
MEXAUCIUIUIMHAPHBIE  (MEXIPEAMETHbIC) OOIICHAYYHbIE TMOHSATHSA, OTPaXKAIOUIUE
IIEJIOCTHOCTh HAYYHON KapTUHBI MUpa U CHENU(DUKY METOI0B IMO3HAHMS, UCIIOIb3YEMBIX
B €CTECTBEHHBIX HayKaxX (BEILECTBO, PHEPTus, SIBICHUE, MPOLECC, CUCTEMa, HAyUHbIN
dakT, MNPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HUCCIEIOBaHUE,
HaAO0JII0/ICHHE, U3MEPEHUE, IKCIIEPUMEHT U JPYTHUE); YHUBEPCAIbHbIEC yUeOHbIE JEHCTBUS
(mo3HaBaTeIbHEIC, KOMMYHUKATHBHBIC, PETYJISTUBHEIE), 00ecIeunBaroIIHe
dopmupoBaHre (PYHKIIMOHATHHOW TPAMOTHOCTH W  COIHMAIBHOW  KOMIICTCHITMH
o0yyarommxcs; CIOCOOHOCTH 00yyJarommuxcs UCII0JIb30BaTh OCBOECHHBIE
MEXIUCITUTUTMHAPHBIE, MHPOBO33PCHUCCKHUE 3HAHWS W YHUBEpPCAJIbHBIC YUCOHBIC
JNEUCTBUS B MMO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

B pesynbrare u3ydeHusi OMOJOTUM Ha yYPOBHE CpeaHEro oOmiero oopa3oBaHus y
obyuaromierocss OyayT choOpMHUPOBaHBI TO3HABATEIbHBIC YHHBEpCAIbHbIE YyYeOHBIC
JIEUCTBUSA, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC Yy4eOHBIC MEHUCTBUSI, PETYJISTUBHBIC
yHUBEpCAIbHbIC yUeOHBIC IEWCTBYSI, COBMECTHAS JIEITEIbHOCTD.

ITo3HaBaTeIbHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeiiCTBUS
ba3oBblie jornyeckue aeiicTBus:

CaMOCTOSTENbHO (HOPMYJIMPOBATh U aKTyaJU3UPOBATH MPOOJIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;

UCIOJI30BaTh MPU OCBOCHHUM 3HAHUI MPUEMBI JIOTHYECKOTO0 MBIIUICHUS (aHaIH3a,
CUHTE3a, CpaBHEHM S, KJlaccu(uKaIuu, 0000IIeHNs ), pACKPHIBATH CMBICIT OMOJIOTUYECKHUX
MOHATUHN (BBIACIATh WX XapaKTePHbIE TMPU3HAKH, yYCTAaHABIMBATH CBSI3M C JIPYTUMU
MIOHSATUSAMH);

OTIPEIEIIATH 1IeNIN JAeSITeIbHOCTH, 3a]]aBasi MapaMeTpbl U KPUTEPUH UX TOCTHKEHUS,
COOTHOCHUTH PE3YJIbTaThl AEATEIbHOCTHU C MIOCTaBICHHBIMH LIETSMU;

UCII0JI30BaTh OUOJIOTMYECKUE MOHATHS ISl 0ObsICHEHUS (PAKTOB U SBJICHUM KUBOMN

IPUPOLBI;
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CTPOUTH JIOTUYECKHE PACCYX ACHHS (MHAYKTHBHBIE, 1€TyKTUBHbBIE, [0 AHAJIOTUN),
BBIABJISITH 3aKOHOMEPHOCTHM M TNPOTUBOPEYMS B PACCMATPUBAEMBIX SIBICHUSX,
(opMyIUpPOBATH BHIBOIBI U 3aKIIOUCHUS;

IIPUMEHATh CXEMHO-MOJIEIIBHBIE CPEICTBA JUIsl IPEACTABIICHUS CYLIECTBEHHBIX
CBsI3€M U OTHOLICHHI B M3ydaeMbIX OMOJIOTUYECKUX 00BEKTaxX, a TAKKe MPOTHBOPEUUN
Pa3HOT0 pOJia, BHISIBICHHBIX B PA3IMYHBIX HHPOPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUIAaH PELMICHHsS MPOOJEMBbl C YYETOM aHajiu3a HWMEKOIINUXCS
MaTEpUAJIBHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JIESITEIBHOCTb, OLICHUBATH COOTBETCTBHUE pPE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH TIOCIIEACTBUMN ACSATEIBHOCTH;

KOOPAVUHUPOBATh U BBIIOJHATh PabOTy B YCJIOBHUSAX pEaJbHOIO, BUPTYaJbHOIO
1 KOMOMHUPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TP PEILICHUH KU3HEHHBIX POOJIEM.

ba3oBble ncciieoBaTe/IbCKHeE 1eHCTBHA:

BJIQJIETh HABBIKAMHM Y4Y€OHO-HCCIEIOBATEIIbCKOM M MPOEKTHOW JI€ATEIbHOCTH,
HaBBIKAMM Pa3pelIeHHs] TPOOJIEM, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
IIOMCKY METOJOB PELICHHs IPAKTUYECKHUX 3a7ad, NPUMEHEHHMIO Pa3JIMYHBIX METOJO0B
NO3HAHUS;

MCIIOJIb30BaTh PA3IMYHbIE BUJIBI ACSTEIBHOCTH 110 MOJYYEHHIO HOBOTO 3HAHHUS, €TO
MHTEpIpPETALNH, TPEOOPA30BAHUIO U IPUMEHEHHIO B YUEOHBIX CUTYyallUsiX, B TOM YHUCIIE
IIPU CO3/IaHUH YUEOHBIX M COLUATIBHBIX TPOEKTOB;

(opMupoBaTh HayyHBIH THUI MBIIIJICHUS, BJIaJE€Th HAYYHOM TEPMMHOJIOTHEH,
KJIFOUEBBIMU MOHATUSMH U METOAAMMU;

CTaBUTb U (OPMYIUPOBATH COOCTBEHHBIE 33a41 B 00pa30BaTEIbHOM J€ATEIbHOCTH
Y KU3HEHHBIX CUTYalUsX;

BBISIBJISIT IPUYMHHO-CJIEJCTBEHHBIE CBA3U U aKTyaJIM3UPOBATh 3a7a4y, BEIABUTATh
TUIIOTE3Y €€ PELICHUs], HAXOAUTh apTyYMEHTBhI JJIs I0Ka3aTeIbCTBA CBOUX YTBEPKICHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELLICHHUS;

aHAJIM3UPOBAaTh NOJIyYEHHBIE B XOJE PELICHUs 3aJa4d pe3yJbTaThbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBHSIX;

J1aBaTh OLICHKY HOBBIM CUTYalUsIM, OLICHUBATh PUOOPETEHHBIHN OIIbIT;

OCYIIECTBJISATH LIeJIEHAIIPABICHHBIA TOUCK MTEPEHOCA CPEACTB U CIIOCOOOB JEHCTBUS
B MPO(EeCCUOHAIIBHYIO CPENY;

yMETh TMEpPEHOCUTh 3HAHUS B TO3HABATEIBHYIO M IPAKTUYECKYIO O001acTH
KU3HEJECATEIILHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTEeH;

BBIJIBUTATh HOBBIE UJIEH, ITPEJIaraTh OPUTHHAIbHbBIE TIOJIXO/IbI U PEIICHHUS], CTABUTh
po0JIeMBI U 3a/1a4H, JOMYCKAOIIUE aIbTEPHATUBHBIC PEIICHHUS.

Pab6ora ¢ undpopmaumeii:
OPUEHTHUPOBATLCSA B PA3IUYHBIX HCTOYHHMKAX HWHGOpMauu (TEKCTe Yy4eOHOTro
nocoOusi, HayYHO-TIOMYJIIPHOM JTIUTEepaType, OMOJIOTHYECKHUX CIOBAPSIX U CIIPABOYHHUKAX,
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KOMIIBIOTEPHBIX 0a3ax MJaHHbIX, B VHTepHeTe), aHanu3upoBaTh HHOOPMALIUIO
pa3INYHBIX BUAOB U (POPM IMpeIcTaBICHH, KpUTHUECKH OLICHUBATDH €€ JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTD;

(GopMyIUpOBaTh 3aMPOCH U MPUMEHSITH Pa3IMYHbIE METO/IbI IPU MOUCKE U 0TOOpE
Ouosornyeckoit nHGOpMAaIK, HEOOXOIMMOM ISl BBITOTHEHHS yUeOHbIX 3a7ay;

npuoOpeTaTh  OMBIT  HUCHOJb30BaHUS  HMH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBATh KYJIbTYpy AKTUBHOTO WCIIOJIBb30BAHUS Pa3IMYHBIX
MOMCKOBBIX CHCTEM;

CaMOCTOSITEJIEHO BHIOUPATh ONTUMAJIBbHYIO (hOpMY MpECTaBICHHS ONOIOTUYECKOM
uH(popManuu (cxeMsl, TpaduKh, JUarpaMmbl, TAOIUIIBI, PUCYHKHU U JIPYTOE);

MCIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEACTBA MpH paboTe ¢ OMOIOTUYECKOM
uHpOpMaLIMell: MPUMEHITh XUMHUYECKHe, (DU3MYECKHe U MaTeMaTU4YEeCKHe 3HaKU U
CHUMBOJIBI, bopMybI, abOpeBuarypy, HOMEHKJIaTypy, UCIIOJIb30BaTh U
peoOpa3oBbIBaTh 3HAKOBO-CHMBOJIMUYECKHUE CPENICTBA HATJISAHOCTH;

BJIa/ICTh HAaBBIKAMHU PACIO3HABAHMSA W 3aAIIUTHI MHPOpPMAIMH, WHYOPMAIIMOHHON
0€30I1aCHOCTH JIMYHOCTH.

KoMMmyHuKkaTMBHBIE YHHBepcaJbHbIe y4yeOHbIE JeiicTBHS
Oo01enue:

OCYIIECTBISITh KOMMYHHMKAIIMM BO BceX cdepax KU3HU, aKTUBHO YYacTBOBATh
B JUajore Wik JUCKYCCHMH TIO CYIIECTBY OOCykaaemMoul TeMbl (yMEHHE 3a]aBaThb
BOIIPOCHI, BBICKA3bIBATh CYK/ICHHSI OTHOCUTEJILHO BBHITIOJIHEHUS IMpeiaraeMoi 3aaauu,
YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH TMO3UIUHN JPYTUX YYaCTHUKOB JUAOra WU
JIUCKYCCHH);

pacno3HaBaTh HeBEpOAIBLHBIE CPEeICTBA OOIIEHUS, IOHUMATh 3HAYCHHUE COIIMAIbHBIX
3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHMS] KOH(JIMKTHBIX CHUTYallMid, YMETh CMsST4aTh
KOH(JIUKTBI U BECTH TIEPETOBOPHI;

BJIQJICTh PA3JIMYHBIMU CIIOCOOaMH OOIEHUS | B3aUMOJICUCTBUS, TOHUMATh
HaAMEpEHUs JPYTUX JIIOJEH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOECETHUKY U B
KOppeKTHOM popme hopMyTUpOBATH CBOU BO3PAKEHUS;

Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3LIKOBBIX
CPEICTB.

CoBMecTHasl 1eITEJIbHOCThD:

MOHUMATh M UCITOJIH30BaTh MPEHMYIIECTBA KOMaHTHOW W WHINBUTYy JTbHON PaOOTHI
MIPH peIIeHNN OMOJIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh TPUMEHEHUS
TPYIIIOBBIX (HOPM B3aMMOICHCTBHS IPY PEIICHUH YICOHOH 3a/1a4H;

BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JICUCTBHUM C YYETOM OOIIHUX MHTEPECOB
M BO3MO>KHOCTEH Ka)KI0T0 WIeHa KOJJIEKTHBA;

PUHUMATH 11EJTM COBMECTHOM JESITEIIBHOCTH, OPTaHU30BBIBATh M KOOPIUHUPOBATH
JNEUCTBUS 110 €€ IOCTHXKEHUIO: COCTABIIATH IIJIaH AECHCTBUMN, PACIIPEACIIATH PO C YYETOM
MHEHUN YYaCTHUKOB, OOCYKIaTh PE3yIbTaThl COBMECTHOM pabOTHI;
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OIICHWBATh KAYECTBO CBOETO BKJIAJa M KAKIOTO YYACTHUKA KOMAaHIBI B OOIIHIA
pe3yibTaT 1Mo pazpaboTaHHBIM KPUTEPUSIM;

npejyiaraTh  HOBbIE TIPOEKTHI, OIIEHUBATh HUJEHM C TO3UIUU HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISATH MO3UTUBHOE CTPATETHYECKOE MMOBEICHUE B PA3IMYHBIX CUTYAIUsX,
IPOSBIISITH TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATHBHBIM.

PeryjisiTuBHbIe YHHBeEpPCAJIbHbIE Y4eOHbIe JeMCTBUA
Camoopranmsamnus:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHMS JJI BBIBICHHS MPOOJIEM M UX PEIICHUS
B KU3HEHHBIX U YUEOHBIX CUTYaLHIX;

BbIOMpaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUH 11€JIEBbIE U CMBICIIOBbIE YCTAHOBKU B
CBOUX JICUCTBUSAX U MOCTYIIKAX IO OTHOIIEHUIO K JKMBOM IIPUPOJIE, CBOEMY 310POBBIO U
30POBBIO OKPYIKAIOLIUX;

CaMOCTOSITENIBHO  OCYILECTBJIATh IIO3HABATEIIBHYIO JCATEIBHOCTb, BBIABIIATH
npoOsieMbl, CTaBUTh M (OPMYJIHPOBaTh COOCTBEHHBIE 33Jayd B 00pa30BaTEIbHOU
NEATEIBHOCTH U )KU3HEHHBIX CUTYyaLUsAX;

CaMOCTOSITEJIbHO COCTaBJIATH IJIAH PELICHUS MPOOJEMbl C YYETOM HMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPENOYTECHU;

JaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacIMpATh paMKH y4eOHOI0 IPeIMETa HAa OCHOBE JINYHBIX MPEAIOYTEHHI;

JieJlaTh OCO3HaHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelIeHue;

OLICHUBATh MPUOOPETEHHBIH OMBIT;

CocOOCTBOBATh (POPMUPOBAHUIO M MPOSBICHHUIO HMIMPOKON APYIULUU B Pa3HbIX
0o0JacTAX 3HAHWM, MOCTOSHHO TMOBBIIIATH CBOM OOpa30BaTENbHBIA W KYJIBTYPHBIN
YPOBEHb.

CaMOKOHTPOJIBb:

JaBaThb OLICHKY HOBBIM CHUTYalUsIM, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEISM;

BJIaJIETh HABBIKAMHU TMO3HABATEJIbHON pe(dIeKCHH KaK OCO3HAHUSI COBEpILAEMbIX
NEWCTBUI U MBICIUTENBHBIX MPOLECCOB, UX PE3YJbTATOB U OCHOBAaHWH, HUCIOJIb30BaTh
npuembl pedIIeKCUU JUTsl OLIEHKU CUTYalllud, BHIOOpa BEPHOTO PELICHUS;

YMEThH OLICHUBATh PUCKHA U CBOEBPEMEHHO MTPUHUMATh PEUIEHUS 10 UX CHUKEHUIO;

IIPUHUMATH MOTHBBI U ApIYMEHTBI IPYTUX [PU aHAIU3E PE3YJITaTOB IEATEIbHOCTH;

IIpunsaTHe ceds U APYyrux:
MPUHUMATH ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;
MPUHUMATh MOTUBBI U @pTYMEHTHI IPYTUX MIPU aHAIU3E PE3yJIbTAaTOB JIEITeIbHOCTH;
MPU3HABATh CBOE MPABO U MIPABO JIPYTUX HA ONIHOKH;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TMO3HIINH JPYTOT0 YEJIIOBEKA.
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IHPEAMETHBIE PE3YJIbTATDBI

[IpenmeTHbIe pe3yabTaThl OCBOCHHS COJlepKaHus ydeOHoro npeamera «bruomorusy
Ha yriayOJeHHOM YpPOBHE OPHUEHTHPOBAHBI HAa OOecredeHHe MPOQPHIBHOTO O0Yy4YEeHHS
oOydaromuxcst Ouonornd. OHU BKIIIOYAIOT: Clienu(pUYIecKUue Al OHOJIOTUU HAy4YHBIE
3HAHUS, YMEHUS U  CIOCOOBl  JEHCTBHII 1O  OCBOCHHUIO, HHTEPIIPETAIUH
U TIpeoOpa30BaHUIO 3HAHUM, BUIBI ACITEILHOCTH MO MOJYYCHHIO HOBBIX 3HAHUW U UX
IPUMEHEHHIO B Pa3IMYHBIX Y4E€OHBIX, a TaKKe B PEabHBIX >KU3HEHHBIX CUTYaIUsX.
[IpenmeTHbIe pe3yabTAThI MIPEACTABICHBI IO TOAaM U3yUCHHUS.

[IpeameTHbIE pe3ysIbTAThl OCBOECHUS yueOHOro npeamera «buonorus» B 10 kaacce
JOJKHBI OTPAXKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHUI O MECTE U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX
HayK, B (POPMUPOBAHUM E€CTECTBEHHO-HAYYHON KapTUHBI MHUpPA, B MO3HAHUU 3aKOHOB
NPUPOJBl W PEHICHUU MPOOJIEM PANMOHAIBHOTO MPHUPOJIONOIB30BAHUS, O BKIIAJE
POCCHICKHUX U 3apyOEKHBIX YUCHBIX B pa3BUTHE OMOJIOTHH;

BJIQJICHUE  CHCTEeMOW  OHOJIOTMUECKMX  3HaHWM,  KOTopasi  BKJIIQYAET:
OCHOBOTIOJIATAIOIINE OMOJIOTUYECKUE TEPMUHBI U MOHATHUS (KU3HB, KJIETKA, OpraHU3M,
MeTaboJIM3M, TOMEOCTa3, CaMOPETYJIAINsI, CAMOBOCIIPOU3BE/ICHUE, HACIIEICTBEHHOCTD,
U3MEHUYUBOCTb, POCT M pa3BUTHE), OMoJorHueckue Teopuu (KierouHas Teopus T.
[[IBanna, M. IlIneninena, P. BupxoBa, XpoMOCOMHasi T€OpUs HACIEICTBEHHOCTH T.
Moprana), yuenust (H.M. BaBunoBa — o meHTpax MHOrooOpasusi ¥ MPOUCXOXKICHUS
KYJbTYPHBIX PAcCTE€HUM), 3aKOHBI (€IUHOOOpa3us IMOTOMKOB IE€PBOTO TOKOJICHHUS,
paciieryieHusi, 4YUCTOThl TaMeT, He3aBUCHUMOTOo HacienoBaHuss [. Menaens,
TOMOJIOTUYECKUX PSJOB B HAacleACTBeHHON n3meHunBocTr H.M. BaBuiosa), mpuHIUIIBI
(KOMIIJIEMEHTapPHOCTH);

BJIQJICHUE OCHOBHBIMM METOJAaMH HAYYHOrO TO3HaHWS, MCIOIb3YEMbIMH
B OMOJIOTMUECKHX HCCJIECAOBAHMIX IKUBBIX OOBEKTOB (OINHCAaHHUE, HU3MEpPEHUE,
HAOJIIO/ICHHE, DKCTIEPUMEHT);

YMEHHE BBIJICIATh CYIICCTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U
AYKapHUOT, OJTHOKJIETOUYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCJIe OaKTepui,
rpuOOB, pPacCTEHUM, KUBOTHBIX M YEJIOBEKA, CTPOCHUSI OPraHOB U CHUCTEM OPraHOB
pacTeHMi, >KMBOTHBIX, YEJIOBEKA, IMPOLECCOB >XU3HEAESATEIbHOCTH, MPOTEKAIOIIUX B
OpraHu3Max pPacTeHUH, KUBOTHBIX M UEJOBEKa, OMOJOTHYECKHX IMPOIECCOB: OOMEHa
BEUIECTB (MeTabONIM3M), TMpEeBpallleHus dSHEpPruu, OpOoKEeHHs, AaBTOTPOPHOTO
U TeTepoTpOo(HOro TUTIOB THUTaHUs, POTOCHHTE3a M XEMOCHMHTE3a, MUTO3a, Meio3a,
raMmeToreHesa, ASMOpPHOTeHe3a, MOCTAIMOPUOHAIBHOTO  PAa3BUTHS, Pa3MHOXKEHUS,
WHJIUBUAYAIIBHOTO pPa3BUTHSI OpraHu3Ma (OHTOr€HE3a), B3aMMOJICHCTBUS TEHOB,
reTepo3uca, HCKyCCTBEHHOTO 0TO0Pa;

YMEHHUE YCTAHABIWBATh B3aUMOCBS3U MEXKAY OpraHoOWJAaMu KIETKH U HX
(GYHKIUSIMH, CTPOCHHEM KJIETOK Pa3HbIX TKaHEW W UX (PYHKIHUSIMHU, MEXKIYy OpraHaMu
U CUCTEMaMU OpPTaHOB Y PAaCTCHUH, )KUBOTHBIX U UEJIOBEKA U MX (QYHKIHUSIMU, MEKITY
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CUCTEMaMH OPTaHOB U MX (PYHKIHMSIMH, MEXKIy dTanmaMu OOMEHa BELIECTB, 3TAalaMu
KJIETOYHOTO IUKJIA U >KU3HEHHBIX IUKJIOB OPraHU3MOB, dTalamMu 3MOPHUOHAIBLHOTO
Pa3BUTHS, TCHOTHIIOM U (PEHOTUTIOM, (DEHOTHUIIOM U (paKTOpaMH Cpebl OOUTAHUS;

YMEHUE BBISBJISATh OTIUYUTCIIbHBIC TPU3HAKA JKUBBIX CHCTEM, B TOM YHCIIC
pacTeHul, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE  HUCIOJB30BaTh  COOTBETCTBYIOIUME  apTyMEHTBI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO M CHUMBOJIMKY JJI JOKa3aTelbCTBa POACTBA OPraHU3MOB Pa3HBIX
CHUCTEMaTUYECKUX TPy,

yMEHUE peniaTh OMOJIOTMYECKHE 33]1a4H, BBISBIIATH IPUUUHHO-CIIE/ICTBEHHbIE CBSI3U
MEXAY MCCIIeyeMbIMU OMOJIOTUYECKUMHU MPOIECCaMU U SIBJICHUSIMU, JIE1aTh BbIBOJIbI
U TIPOTHO3bI HA OCHOBaHUU TMOJYYEHHBIX PE3YJIbTaTOB;

yYMEHUE BBINOIHATH JA0OPATOPHBIE U MIPAKTUUYECKUE padOThI, COOIIOAATh MpaBUiia
pu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE BBIJIBUTATh TUIIOTE3bI, MPOBEPATH UX IKCIEPUMEHTAIILHBIMU CPEICTBaMHU,
dbopMyIupys 1eNIb UCCIIECIOBAHUS, aHAJIM3UPOBATh MOJYyUYECHHbIE PE3yJIbTaThl U JENaTh
BBIBO/IbI;

YMEHHME Y4yacTBOBaTb B Yy4e€OHO-MCCIIEOBATENIbCKOM pabdoTe 1O OHMOJIOTHH,
AKOJIOTUU U MEAUIIMHE, TTPOBOJUMOM Ha 0a3e MIKOJIbHBIX HAYYHBIX 00IECTB, U ITyOJIUYHO
MPEICTABIIATH MMOTYUYEHHBIE PE3YyIbTaThl HA YYCHHUECKUX KOH(PEPEHIIHSIX;

YMEHHE OLIEHWBATh 3TUYECKUE aCIEKThl COBPEMEHHBIX HCCIEAOBAHUN B 00JACTH
OMOJOrMM W MEOUUUHBl  (KJIOHUPOBAaHUE, HUCKYCCTBEHHOE  OIUIOJOTBOPEHUE,
HAIpPaBIIEHHOE U3MEHEHNE TeHOMA M CO3JJaHUE TPAHCTEHHBIX OPTaHU3MOB);

YMEHUE OCYIIECTBIISATh OCO3HAHHBIA BBIOOp Oyayuied npodeccuoHanbHON
NEeSATeIPHOCTH B 00JIaCTU OMOJIOTUM, MEIUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3SHUCTBAa, MHINEBON MPOMBIIUICHHOCTH, YIAYOJsITh TMO3HABATEIbHBIN
MHTEPEC, HAMPABICHHBI HAa OCO3HAHHBIM BBHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
OpOAODKEHHE  OMOJOrMYecKoro  o0pa3oBaHUSI B OpraHM3alUsX  CPEAHEro
po¢heCCUOHAIBHOTO U BBICIIETO 00pa30BaHMUs.

[IpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHoro npeameta «buonorus» B 11 kiaacce
JIOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE U POJIU OMOJIOTMH B CUCTEME €CTECTBEHHBIX
HayK, B (OPMHUPOBAHMU COBPEMEHHON E€CTECTBEHHO-HAYYHON KAapTUHBI MHpA,
B [MO3HAHUU 3aKOHOB MPHUPOJBI U PEIICHUU SKOJIOTMYECKUX MPOOJIeM ueIoBEeYecTBa, a
TAaK)K€ B  PEIIEHHH  BOIPOCOB  PAUMOHAIBHOIO  IPUPOAONOJIB30BAHUS, U B
(OpMHpPOBAaHMHU LIEHHOCTHOTO OTHOILEHHUS K MPHUPOJIE, OOIIECTBY, YEIOBEKY, O BKJIAJE
POCCHICKUX U 3apYyO€KHBIX YUCHBIX-OUOJIOTOB B pa3BUTHE OMOJIOTHN;

yMEHUE BIAJIETh CHUCTEMOM OHMOJIOTMYECKUX 3HAaHUW, KOTOpas BKJIIOYAET
onpeaeneHuss U TOHUMaHUE CYIIHOCTA OCHOBOIOJIAraloIuX OMOJIOTMYECKUX TEPMHUHOB
U TOHATUH (BUZI, 3KOcUCTeMa, Ouocdepa), OMOIOTHUYECKHE TEOpPUHU (IBOJIIOIMOHHAS
teopust U. [lapBuna, cuHTeTndeckass teopust 3Bosonuu), yuenus (A.H. CeBepuoBa —
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0 MyTSX W HampaBieHusix sBomonuu, B.M. Bepnaackoro — o Ouocdepe), 3aKoHbI
(remetmdeckoro paBHoBecus JI. Xapau u B. BaiinOepra, 3apospieBoro cxoactsa K.M.
bapa), mpaBuna (Munumyma FO. JIuOuxa, 3KOJIOTHYECKOW NHUpaMUILI SHEPrUM),
runote3bl (runote3a «mupa PHK» V. I'unbepta);

yMEHUE BIIaJIETh OCHOBHBIMU METOJAMH HAYyYHOI'O MO3HAHUS, MCMIOJIb3YEMbIMHU B
OMOJIOTUYECKUX MCCIIEAOBAHMIX KUBBIX OOBEKTOB U SKOCUCTEM (OMHCaHUE, U3MEpPEHNE,
HaOJIOJICHUE, JKCIEPUMEHT), CHOCOO0AMHU BBIABICHUS M OILICHKH aHTPOIOTE€HHBIX
W3MEHEHUN B IIPUPOJE;

YMEHHE BBIJICIATH CYIIECTBEHHBIC MPU3HAKH: BUJOB, OMOTE€OIIEHO30B, SKOCUCTEM U
o6unocdepbl, CTAOMIN3UPYIOMIETO, TBIKYIIETO U Pa3phIBAIOIIETO €CTECTBEHHOTO 0TOOPA,
aJUIONaTPUYECKOTO M CUMIIATPUYECKOTO BHI000pPA30BAHMS, BIAMSHUS JIBIXKYIIUX CHII
ABOJIIOIMM Ha TeHOGOHJ TMOMYJISIUU, MPUCIOCOOJICHHOCTH OpPraHu3MOB K Cpefie
oOuTaHUs, 4YepeIOBaHMS HANPABJICHUM 3BOJIOIMH, KPYTrOBOpPOTa BEIIECTB W IMOTOKA
SHEPIrUM B SKOCHCTEMAX;

YMEHHE YCTaHABIMBATh B3aUMOCBSI3U MEXK]y MPOLIECCaMU IBOIIOLNH, JBIKYIIUMU
CUJIaMH aHTPOIIOT€HE3a, KOMIOHEHTAMH Pa3IMYHBIX SKOCUCTEM U MPUCIIOCOOTICHUSIMHU K
HUM OPTaHU3MOB;

YMEHUE BBISBIISATh OTJIMYUTEIBHBIC TPU3HAKHU )KUBBIX CUCTEM, TPUCTIOCOOIEHHOCTh
BHUJIOB K cpelile oOUTaHUs, aOMOTHUUYECKUX M OMOTHYECKUX KOMIIOHEHTOB KOCHUCTEM,
B3aMMOCBSI3€il OpraHU3MOB B COOOIIECTBAX, AHTPOIIOT€HHBIX U3MEHEHHI B IKOCHUCTEMAaX
CBOEH MECTHOCTH,;

yMEHUE  UCIOJIb30BaTh  COOTBETCTBYIOIIME  ApPTyMEHTHI,  OHMOJOTHYECKYIO
TEPMUHOJIOTHI0O W CHUMBOJIMKY JUIsl JOKa3aTelIbCTBA POACTBA OPraHU3MOB pPa3HbBIX
CUCTEMAaTHYECKUX TPYIIN, B3aUMOCBSI3M OPraHU3MOB M Cpelbl OOUTaHUS, €IUHCTBA
YeJI0BEYECKHUX pac, HEOOXOAUMOCTH COXPAHEHUSI MHOTO00pa3usi BUIOB M SKOCUCTEM KaK
YCJIOBHUS COCYIIECTBOBAHUS IIPUPOJIBI U YEJIIOBEUECTBA;

YMEHHE peniaTh OUOJOTUUECKUE 3a]1a4H, BBISIBISITh MPUUUHHO-CIIC/ICTBEHHBIE CBSI3U
MEXIY MCCIIeyeMbIMU OMOJIOTUYECKUMHU MPOIECCAaMU U SIBJICHUSIMU, JE1aTh BBIBOJIbI
Y TIPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBINOJHATH JA00OPATOPHBIE U MPAKTHYECKHUE PabOTHI, COOI0IaTh MPaBUia
npu padboTe ¢ ydeOHBIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJIBUTATh THUIIOTE3bI, IPOBEPATh UX IKCIEPUMEHTAILHBIMU CPEJICTBAMU,
dbopmyupys 11e1b UCCIICIOBAHUS, aHAIU3UPOBATh MOJIyYEHHBIE Pe3yJIbTaThl U JIeJaTh
BBIBO/IBI,

YMEHHE Yy4YacTBOBaTh B Y4eOHO-HCCIENOBATEILCKOW paboTe Mo OHOJIOoTHH,
9KOJIOTUHU U MEAUIIMHE, TPOBOIUMOI Ha 0a3e IMIKOIBHBIX HAYYHBIX 00IIECTB, U ITyOJIUIHO
MIPEACTABIISITH MOTYyUYCHHBIE PE3yJIbTaThl HA YYCHUYECKUX KOH(PEPECHITUSX;

YMEHHE OLEHHUBATh THIOTE3bl U TEOPUM O MPOUCXOXKICHUU >KU3HU, YEIIOBEKa
U YEJIOBEUECKHUX pac, O MPUYMHAX, TOCJIEACTBUAX M CHOcO0ax MpeaoTBpAICHUS
r100aabHBIX U3MEHEHUH B Ouocdepe;
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YMEHHE OCYLIECTBISITh OCO3HaHHBIA BBIOOp Oyaymied mpodeccuoHaIbHON
JESTENIbBHOCTY B 00JacTH OMOJIOTUH, 3KOJOTHH, MPUPOAOINOJIb30BaHUS, MEAMIIMHBI,
OMOTEXHOJIOTMH, IICUXOJOTHHM, BETEPUHAPHM, CEJIbCKOTO XO34HMCTBa, MUIIEBOU
MPOMBINUICHHOCTH,  YIUIYOJISITh ~ NTO3HABATEJIbHBIA  HMHTEpPEC, HAINPABIICHHBIA Ha
OCO3HaHHBIM BBHIOOP COOTBETCTBYIOLIEH Mpodeccun U MpOoJOoDKEHUE OMOJIOTHYECKOTO
00pa30BaHus B OpraHU3alUAX CPeIHEro Npo(hecCuoHaNbHOrO U BhICIIEr0 00pa3oBaHusl.
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TEMATHYECKOE INTAHUPOBAHUE

10 KUIACC
No HaumenoBanne tem | KommuectBo OcCHOBHBIE BUJIBI ICSITEIIBHOCTH
[IporpamMmmHOE coaepaHue
/1 y4eOHOT0 npeamera 4acoB o0ydJaronuxcs
1 Tema «buoJiorus KaKk HayKa»
1.1 | buonorus kak | CoBpeMeHHas O6MOJIOTUS — PackpsiBaTh copepxkaHre TEPMUHOB

KOMITJIEKCHAs HayKa
M KaK 4acTh
COBPEMEHHOTO
o011IeCTBa

KOMILIEKCHas Hayka. KpaTkast ucropus
pasBuTHs Ouosioruu. buonorudeckue
HayKH{ U U3y4aeMble UMU TPOOJIEMBI.
dyHIaMEHTAJIbHBIE, TPUKJIIATHBIC

Y TIOMCKOBBIE HAYYHBIE UCCIICAOBAHUS
B OHOJIOTHH.

3Hadenue 6uosioruu B GOPMUPOBAHUHU
COBPEMEHHOU €CTECTBEHHO-HAYYHOU
kapTuHbl Mupa. [Ipodeccun,
CBsI3aHHBIC C OMOJIOTHEH. 3HAUCHUE
OMOJIOTHY B IPAKTHYECKOMN
JEATEeIIbHOCTH YEJIOBEKA: METUIIMHE,
CEJIIBbCKOM XO3SIMCTBE,
MIPOMBIILIEHHOCTH, OXPaHE IPUPOBI.
JlemoHCTpauuu

Ilopmpemsi: Apucrorens, Teodpacr,
K. JIunnen, JK.b. Jlamapk, Y. JlapBun,
VY. T'apen, I'. Menuens,

B.U. Bepunanckuii, N.11. [TaBios,

Y TIOHATUI: HAyYHOE MUPOBO33PEHNUE,
Hay4Hasl KApTUHA MHUPA, HAYYHbIN
METO/I, TUTIOTEe3a, TEOPHSI, METOIbI
VICCJIETOBAHMUSL.

XapakTepu3oBaTh OMOJOTHIO KaK
KOMILIEKCHYIO HayKy, €€ MECTO U POJib
Cpeau IPyTruX €CTECTBEHHBIX HAYK.
OueHuBatTh BKJIaJ OTEUECTBEHHBIX
YYEHbIX B pa3BUTHE OMOJIOTUH.
OrneHnBaTh PoJb OUOIOTUUECKUX
OTKPBITUM U UCCIIEAOBAHUN B PA3BUTHUU
HayKH U IPAKTUYECKOMN AESATEIbHOCTU
JIIOJICH.

[Tepeuncnsats mpodeccun, CBI3aHHBIC

C COBPEMEHHOI OMOJIOTHEH.
[IpuBOAUTH IPUMEPHI MPAKTUUYECKOTO
WCIOJIb30BAHUS IOCTHKEHUN ONOJIOTUN
B MEJIMIIMHE, CEJILCKOM XO351CTBE,
MIPOMBINIJIEHHOCTH U OXpaHe MPUPOIbI
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N.U1. Meunukos, H.1. BaBuios,
H.B. TumodeeB-PecoBckuid,

. Yorcon, ®@. Kpuk, /I.K. bensies.
Tabauyvt u cxemvi: «CBSI3b OMONOTUN
C IpyruMu Haykamm», «Cucrema
OHMOJIOTMYECKHUX HAYK»

Htoro yacos no teme |
2 | Tema «7KuBble CUCTEMBbI U UX U3YyYECHUE)»
2.1 | XKuBbIe CHUCTEMBI U HX 1 JKuBbI€ cCUCTEMBI KaK IPEAMET PackpriBaTh conepxanne

CBOMCTBA

n3ydeHus 6nonoruu. CBOMCTBA KUBBIX
CHUCTEM: €AUHCTBO XUMHYECKOI' 0
COCTaBa, JUCKPETHOCTH U LEIIOCTHOCTb,
CJIOKHOCTB U YIIOPSIAOYECHHOCTh
CTPYKTYPBbI, OTKPBITOCTb,
camMOOpraHu3aIus,
CaMOBOCITPOU3BECHUE,
pa3aIpa)kuMOCTh, U3MEHYHUBOCTb,

POCT U pa3BUTHE.

JlemoHCcTpauuu

Tabnuywvl u cxemor: «OCHOBHBIC
MIPU3HAKU )XU3HW», « brosiornueckue
cucTeMbl», «CBOMCTBA JKUBOM
MaTEepUn»

TEPMUHOB U MOHSITUH: KUBast

CHUCTEMA, BJIEMEHT, MOJICUCTEMA,
CTPYKTYpPa; OTKPBITOCTb, BBICOKAs
YIIOPSAI0YEHHOCTh, YIIPABISIEMOCT,
VEPAPXUIHOCT.

XapakTepu3oBaTh CTPYKTYpPy

Y CBOWCTBA KUBBIX CUCTEM, OTJIMYHS
XUMHUUYECKOTO COCTaBa 00bEKTOB )KUBOM
¥ HEKUBOU MPUPOJIBI, OO MPUHITUTT
KJIETOUHOW OPTaHU3aINU KUBBIX
CHUCTEM.

CpaBHUBAaTH 0OMEHHBIE MPOIIECCHI

B HEXKWBOW U KUBOU TIPUPO/IE;
PACKpBIBATH CMBICIT PEAKIIUM
MeTabonmu3Ma.

OOBSACHITH MEXaHU3MbI CAMOPETYJISIIIUN
YKUBBIX CUCTEM PA3ITUYHOTO
MEPapXUUECKOT0 YPOBHS; PACKPBIBATh
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CYTb IIPUHIUIIOB MOJIOKUTEIILHON U
OTpHUIIATENILHON 0OpaTHOMN CBS3H.
AHanm3upoBaTh CBOWCTBA
CaMOBOCHPOU3BECHHUS, POCTA

¥ Pa3BUTHSI OPTaHU3MOB

2.2

YpoBHeBas
OpraHu3anus KUBbIX
CUCTEM

YpOBHU OpraHu3al1U )KUBBIX CUCTEM:
MOJICKYJISIPHBIN, KIIETOYHBIM,
TKAHEBBIN, OPraHU3MEHHBIH,
MOIYJISIUOHHO-BHIOBOM,
HKOCUCTEMHBIH (OMOT€OIIEHOTUYECKHUA),
ouocdepnsiit. [Iporeccsi,
MPOUCXOJIAIINE B )KUBBIX CHCTEMAX.
OcHOBHbIE MTPU3HAKH KUBOTO. JKHU3HB
Kak (popma CyliecTBOBaHUSI MaTE€pUH.
Haykwu, u3yydaroiuye *«uBble CUCTEMBbI
Ha Pa3HbIX YPOBHSIX OpraHU3aIUU.
N3yuenue xuBbIX cucteM. MeTo b1
ouosiornyeckoi Hayku. Habmonenue,
U3MEPEHUE, IKCIIEPUMEHT,
CHUCTEeMaTH3allusl, MeTaaHaJIU3.
IToHsiTHE O 3aBUCUMOM ¥ HE3ABUCUMOU
nepemeHHou. [Inanuposanue
skcniepuMenTa. [loctanoBka

U npoBepka runores3. Hynesas
runote3a. [lonsTue BEIOOPKY U ee
JIOCTOBEpHOCTH. Pazopoc

B OMONOTHYEeCKUX JaHHbIX. O1ieHKa

PackpriBath coepkaHnre TEPMUHOB

U TIOHSITUI: OOMEH BEIIECTB

Y [IPEBPALIECHUE YHEPTUH,
CaMOBOCIIPOU3BEICHUE,
CaMOpETYJISILUSA, PA3BUTHE, KU3Hb,
Hay4HbIN (aKT, HAYYHBIA METO/I,
npo0iema, TunoTesa, Teopus, PaBUIIo,
3aKOH.

[lepeuncnaTs NpU3HAaKU KUBOTO.
Xapaktepu3oBaTb OCHOBHBIE YPOBHU
OpPTraHU3alMU KUBBIX CUCTEM U METOIBI
OMOJIOTUYECKUX UCCIIEIOBAHUN.
OmnuckIBaTh 0COOCHHOCTH, XapaKTEPHbIE
JUISL KQXKJI0TO YPOBHSI OpTaHU3alun
YKHBOTO.

Ha3spiBaTh HayKH, U3y4darolIKe KUBbIE
CHUCTEMBI Ha Pa3HbIX YPOBHSIX
OpraHu3alvu.

CpaBHHBATh MEX]Ty COOOM KMBBIE
CHUCTEMBI Pa3HbIX YPOBHEU OpraHU3aluN
Y IIPOUCXOAIINE B HUX IPOLIECCHI.
IToka3bIBaTh posIb THIOTE3 U TEOPUI
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JIOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaToB. [ [puunHbI HCKaKEHUS
pe3yJsibTaToB skcnepumeHnTa. [lonsTue
CTaTUCTUYECKOTO TECTA.
JdeMoHcTpauuu

Tabauywl u cxemvl: «YPOBHU
OpraHu3alyy )KUBOU TPUPOIBD,
«CTpoeHuEe )KUBOTHOM KJIETKH,
«Txanu KUBOTHBIX», «CHCTEMBI
OpPraHoOB YEJIOBEYECKOTO OPTaHU3Ma»,
«buoreonenos», «buochepar,

((MGTOI[I)I HN3YyUCHUA JKUBOM IIPpUPOIALI».

O6opynoBanme: 1a00paTopHOE
obopymoBaHuE IS IPOBEACHUS
HaOJII0/ICHUM, U3MEPEHUH,
HKCIIEPUMEHTOB.

IIpakTnyeckas padora
«/cnonb30BaHME pa3IUYHBIX METOJOB
MIPU U3yYECHUU KUBBIX CHCTEM).

B (pOpMUPOBAHUU €CTECTBEHHO-HAYYHON
KapTUHBI MUpPA

HToro yacosB 1o Teme
3 Tema «buojorns KJiIeTKm»
3.1 | Uctopusi OTKpPBITHS Knerka — ctpykTypHO- PackpriBaTh conepkanrue TEpMUHOB

Y U3YYE€HUSI KIIETKU.
Knerounas teopus

(byHKIIMOHATbHAS €AMHUIIA )KUBOTO.
HcTopust OTKPBITUS KIIETKH.

Pa6otel P. 'yka, A. JleBenryxka.
Knerounas teopus (T. llIBanH,

M. IlIneiinen, P. Bupxos). OcHOBHbIE

Y TIOHATHUM: KIIETKA, OPTaHEIIbI,
AYKApUOTHI, MPOKAPUOTHI, BUPYCHI,
IIUTOJIOTHS (KJIETOYHAs! OMOJIOTH),
KJIETOYHAsA TEOPUSL.
XapakTepu3oBaTh OCHOBHbBIE ITAIIbI
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MTOJIOKEHHS] COBPEMEHHOM KJIIETOYHOMN
TEOPUH.

JleMoHCTpaLu1

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

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

Ob6opynoBaHme: CBETOBOM MUKPOCKOIT;
MHUKPOTPENapaThl PACTUTEIbHBIX,
YKUBOTHBIX U OAKTEpUATIbHBIX KJIETOK

Pa3BUTHUS LIUTOJIOTUH KaK HAYKHU U €€
odopmIICHHE B KJIIETOYHYIO OMOJIOTHIO.
[Toka3pIBaTh BKJIJI YYECHBIX-OHOJIOTOB

B U3YUYEHHE KIIETOYHOT'O CTPOCHUSA
OpPraHU3MOB.

[TepeyncnsiTb OCHOBHBIE MOJIOKECHUS
KJIETOYHOU T€OpUU, OOBSICHATH €€ POJIb
B pOpMUPOBAHUU €CTECTBEHHO-HAYYHOI
KapTUHBI MHpA.

[IpuBOIUTH NOKA3aTEIBCTBA POJICTBA
OPraHU3MOB C UCIIOJIb30BAHUEM
MTOJIOYKEHUW KJIETOYHOU TEOPUU

3.2

Metonanl
MOJIEKYJISIPHOU U
KJIETOYHOM OMOJIOTHH

MeTobl MOJIEKYISIPHOU U KJIETOYHOM
OMOJIOTUU: MUKPOCKOIIHS,
xpomatorpadus, 3eKTpodope3, METO T
MEUEHBIX aTOMOB, MU depeHIInanIbHOe
neHTpuyrupoBaHue,
KYyJIbTUBUPOBAHUE KIIETOK.
JleMoOHCTpaL U1

Tabnuywvl u cxemovl: «CBETOBOM
MHKPOCKOI», « DNEKTPOHHBII
MHUKpPOCKO», «VIcTopus pa3BuTus
METO/10B MUKPOCKOITHI.
Ob6opynoBaHme: CBETOBOM MUKPOCKOIT;
MHUKPOTPENapaTbl PpaCTUTEIbHBIX,
’KUBOTHBIX U OAKTEPHUATIbHBIX

KJIETOK.

PackpsiBath cosiepkaHre TEPMUHOB
Y TIOHSITHI: MUKPOCKOTIMPOBAHHE,
MIPUTOTOBJICHUE CPE30B,
nuddepeHranbHOe OKpalIuBaHue,
xpomarorpadusi, saexTpodopes,
METOJI MEUEHBIX aTOMOB,
HEeHTpU(PYTUpOBaHUE, METO/T
KYJIbTYPBI KJIE€TOK U TKaHEH, METO]]
pexkombuHanTHbIX JJHK.
XapakTepu3oBaTh OCHOBHBIE METO/IbI
U3YUYCHUS KUBOU TPUPOJIBI.
['oToBUTHL BpeMEHHBIE
MUKpOTIPEnapaThl, pacCMaTPpUBaTh UX
B CBETOBOM MUKPOCKOII U JIeJIaTh
OTHCaHUE.
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IIpakTHyeckas padora
«M3yueHne MeTo10B KIECTOYHOU
ouosioruu (Xxpomarorpadusi,
anekTpodopes, muddepennnansuoe
uentpudyruposanue, [111P)»

OOBsACHATH U COOJIIOAATH MPaBUIIA
TEXHUKA MUKPOCKOITUPOBAHUS

Hrtoro yacoB no teme 2
4 | Tema «XuMHYeCKasI OPraHU3ALMS KICTKH»
4.1 | XuMu4eckuii cocTaB 2 XUMHUUYECKHM coCcTaB KIeTKU. Makpo-, | PackpeiBaTh conepxanne TEpMUHOB

kietku. Boxa n
MHHEPAJIbHBIC
BelllecTBa

MUKPO- U YIABTPAMUKPOIJIEMEHTHI.
Boga u ee poJib Kak pacTBOPUTENS,
peareHTa, ygacTue

B CTPYKTYPHPOBAHUU KJIETKH,
TEIUIOperyasiuui. MuHepanbHbIe
BEIIIECTBA KJIETKH, NX OMOJIOTHYSCKAs
poib. PoJib KATHOHOB U AHWOHOB

B KJICTKE.

JlemoHCTpauuu

Juacpammur: «Pactipenenenue
XUMUYECKUX AJIEMEHTOB B HEKUBOM
npuponey, «Pacnpenenenue
XUMUYECKUX 3JIEMEHTOB B dKHUBOMU
MIPUPOJIEN.

Tabauywl u cxemol.: «llepuognueckas
Ta0JINIa XUMHUYECKHUX DJIEMEHTOBY,
«CTpoeHne MOJIEKYJIbI BOABDY,
«BellecTBa B cOCTaBe OPraHU3MOBY

Y TIOHSITHI: DJIEMEHTHI-OMOTCHBI,
JTUTIOJIb, BOJAOPO/IHAS CBSI3b,
ruApOUIBLHOCTD, TUAPO(HOOHOCTD,
Typrop, MUHEpaJIbHbIC BEIIECTBA,
OydepHBIC CHCTEMBI, aHUOHBI,
KaTHOHBI.

[Tepeuncnarh 0cOOEHHOCTH
XUMHUYECKOTO COCTaBa KJIETKHU.
Paznmuuare Makpo-, MUKpO-

U yJIIbTPAMUKPOIJTIEMEHTBI, BXOSIIIHE

B COCTaB )KHBOTO U X POJIb

B OpraHu3Me.

XapakTepu30oBaTh CTPOCHUE U CBOMCTBA
BOJIbI; OOBSICHATH IPUUUHBI €€ 0COOBIX
CBOKCTB W ()YHKIIMH B KJICTKE.
IToka3wsIBaTh POJIb KATHOHOB ¥ AHMOHOB
B 00€CIIeUEeHUH MPOIECCOB
KUZHEJEATEIILHOCTH (OCMOPETYJISIINS,
co3aHue MeMOpPaHHOTO MOTEHITHATIA,
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peryJisiius paboThl OCJIKOB), padOTHI
Oy(epHBIX cucTeM.

YcTaHaBIMBaTh B3aUMOCBSI3b CTPOCHUS
1 QYHKIIMA HEOPTAaHUYECKHUX BEIIECTB
KJICTKH

4.2

Oprannueckue
BEILIECTBA KJIIETKU —
Oenku

OpraHuyeckue BelecTBa KIETKH.
buonornueckue nonumepsl. benku.
AMUHOKHCIIOTHBIN COCTaB OEIKOB.
CTpyKTypbl O€TKOBOM MOJIEKYJIBI.
[lepBruuHas cTpykTypa Oesnka,
MeNnTHIHAs CBA3b. Bropuunas,

TPETUYHAsA, YETBEPTUYHAS CTPYKTYPBI.

JHenatypanus. CBoiicTBa OEIKOB.
Knaccuduxarus 6enxos.
buonornueckue pyHKIUN OEIKOB.
Ilpuonwi.

JleMoOHCTpaL U1

Ilopmpem. J1. IlonuHr.

Tabauyvt u cxemvi: «CTpoeHue
MOJIEKYJIbI Oeikay, « CTpYyKTypbl
OEITKOBOM MOJEKYJIBD».
OobopynoBaHme: xuMuJecKas nocyaa
1 000pyI0BaHUE.

JlaGopaTropnas pabora
«OO0Hapy:xeHue 0eJIKOB C TOMOIIbIO
KaueCTBEHHBIX pPEaKLUi»

PackpbiBaTh cosiepkaHre TEPMUHOB
Y TIOHSTUI: MOHOMEPHI, TTOJIMMEPHI,
0eJIoK (MPOTEHH), MENTH/I,
aMUHOKHCIIOTA, IENTH/IHAS CBA3b,
MOJUTIENTHI, ICHATypaIus,
peHarypauusi, ro0yIsipHbIe

1 (puOpuIIApHBIE OEJIKHU, TPUOHBI.
XapakTepusoBarh O€JIKH,

UX CTPYKTYPHYIO OPTaHU3AIIHIO

U GyHKIMUU (CTPYKTYpHas,
JHEepreTUyYecKas, CUrHajIbHasl,
pETyISITOpHAs, ABUTATEIbHAS,
3aluTHas, pepMeHTaTUBHAs).
Ha3zpiBaTh XMMHUECKHE OCHOBBI
(dbopMHpPOBaHUS CTPYKTYP
OETKOBOM MOJIEKYJIBI.

[TpuBoauTh IpUMEPHI PUOPUIIIIPHBIX,
III0OYJISIPHBIX OETKOB.

BhInonmHATE KaueCTBEHHBIE PEaKIIuU
Ha OOHapy’KeHHE OCJIKOB

B KJIETKE; OOBACHATH OTYyUYCHHBIE
PE3yJbTATHI
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4.3 | Opranuueckue Yraeoasl. MoHOCaxapuasl, PackpsiBaTh copep:xaHre TEPMHUHOB
BEIIIECTBA KJICTKU — JIACaxXapuIpl, OJIUTOCaXapuapl U Y MOHSITUI: YIJIEBOIbl, MOHOCAXAPHU/IBI,
YTJIEBOIBI nonucaxapuabl. OOIIUM TIJIaH CTPOSHUSI | AUCaXapUIbl, OJIUT0CAXAPUIBI,

U GU3MKO-XUMUYECKUE CBOMCTBA NOJIMCaxapuibl, II0K03a, pudo3a,
yIIIeBOJOB. brosornueckue QyHKIMU | J€30KCUpU003a, JIaKTO3a, MalIbT03a,
YTJIEBOJIOB. caxapo3sa, Kpaxmall, TJINKOTEH,
JleMoHCTpaun LEJUTIONIO3A.
Tabauywl u cxemor: «CTpoeHHE KnaccuduiupoBarh yriieBo/ibl
MOJIEKYJI YTJIEBOOB 10 CTPOEHUIO U IEPEUUCIISITH UX
byHKIUY.
[IpuBOAUTH TPUMEPHI PA3TUYHBIX
YIJIEBOJIOB (MOHOCAXapHU/IOB,
JMCaxapuoB, OJIUTOCaXapuioB,
MOJINCAXAPHUIOB)

4.4 | Opranuueckue Jluru el T'uapodunbHO-ruapOodoOHBIe | PackphiBaTh cojepkaHue TEPMUHOB
BEIIIECTBA KJIETKU — cBoiicTBa. Knaccudukarus Y TIOHSITU: JINTIN]IbI, TPUTJIULIEPUIBI,
JIUTTATBI JTUNUA0B. TpUTIHLIEPUIBI, dbocdonunu b, BOCKH, CTEPOUIBI,

dbocdonunuibl, BOCKUA, CTEPOUIBI.
buonornyeckue QyHkimn
aunuoB. OOuMe cBoicTBa
OMOJOTMYECKUX MEMOpPaH —
TEKy4eCTb, CTIOCOOHOCTH

K CaMO3aMbIKaHHUIO,
HOJTYTIPOHUIIAEMOCTb.
JemoHCcTpanuu

Tabauyst u cxemot: «CTpoeHHE
MOJICKYJ JTUTTUI0BY

JIMTIOTIPOTEUHBI, TJIMKOIUITHIBI.
Kiaccuduiupopars Tumuasl
110 CTPOCHUIO; XapaKTEPHU30BaTh UX

byHKIMH
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4.5

HyxnennoBbie
KHCIIOTBL. CTpoeHue
u pyukiuu JJHK,
PHK, AT®

Hyxkneunossie kucnotel. JJHK u PHK.
CrpoeHre HyKJIEMHOBBIX KUCIIOT.
Hyxneoruael. [puauun
KOMIUIEMEHTapHOCTH. [ IpaBuiio
Yapradda. Crpykrypa JJHK — nBoiinas
Crupalib. MECTOHAXO0XKICHUE U
ouonornyeckue Gynkiuu JJHK. Bus
PHK. ®ynkuun PHK B kierke.
Crpoenune monekynbsl ATO.
Makpo3prudeckue CBsi3u B MOJIEKYJIE
AT®. buonoruueckue pynkiuu ATO.
BoccTraHOBIEHHBIE TIEPEHOCUHUKHU, UX
(GyHKIUU B KJIETKE.

JleMoOHCTpaL U1

Lopmpemuwi: J1. Yorcon, @. Kpuk,

M. Yunkunc, P. ®pankiun, @. Canrep,
C. Ilpy3unep.

Tabauyvt u cxemovl: «HyknenHoBbIe
KUCJIOTHI, « CTPOCHHUE MOJIEKYJIbI
ATOD».

O6opynoBaHme: XuMrU4ecKas nocyja
U 000pyIOBaHUE.

JlaboparopHasi padora
«HccnenoBanue HyKJIEMHOBBIX KUCTIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IMYHBIX
OpraHU3MOB)

PackpeiBath coiep:kaHre TEPMUHOB

U TIOHSITUI: 1€30KCUPUOOHYKICMHOBAS
kuciora (JIHK), pubonykinenHoBas
kuciora (PHK), nykneotus, Hykiieo3u,
A30TUCThIE OCHOBAHUS, aJICHUH, TYaHUH,
IIUTO3WH, TAMUH, YpaIui,
KOMILIEMEHTapHbIE OCHOBAHUS,
ageHosunTpudochar (ATD),
MaKpO3Pru4ecKasi CBA3b,
CEKBEHHPOBAHUE, TCHOMUKA,
TPAHCKPUITOMUKA, IPOTEOMHUKA.
XapakTepu3oBaTh, ONKMCHIBATH

U CXEMaTUYECKU U300paxaTh CTPOCHUE
nykieoruaa JIHK u nBoitHoM cimpanu
JIHK, cexBenupoanue /JHK.
OnuceIBaTh MPOLIECC PETUIMKALIUH
JIHK B Kj1€TK€e M Ha3bIBaTh €0
OMOJIOrMYecKoe 3HaueHue.
XapakrepuzoBarb pynkuuu JTHK.
Paznuyate CTpyKTYypy ¥ PyHKIHUH
PHK.

OnuchiBaTh MPOLIECC TPAHCKPHUIILIHH.
CpaBHUBaTh HYKJIEMHOBBIE KHUCIIOTHI
(JIHK u PHK).

XapakTepuzoBaTh 0COOCHHOCTH
ctpoenus u pyunkuun ATO.
DopMyIHPOBATH U O0BACHATH TPUHIIUII
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KOMIUIEMEHTAPHOCTH U IPaBHUIIO
Yapraddoda

4.6 | MeToabl CTPYKTYPHOM 1 CrpykTypHast OUOJIOTHS: PackpriBaTh cojiepkaHre TEPMUHOB
OroJIorun OMOXUMHYECKHUE U OMODU3UICCKHE U TIOHSITUI: MOJICIUPOBAHHUE,
HCCJIEOBAHUS COCTaBa KOMITBIOTEPHBIN JTU3aiiH.
U IPOCTPAHCTBEHHOM CTPYKTYPBI [Tepeuncnarh NepCEKTUBHBIE
OMOMOJIEKY . HaIpaBJICHUS] HAYYHBIX UCCIICOBAHUM
B CTPYKTYPHOM OHOJIOTUH, PACKPBIBATH
MX 3HAYCHUE 11 MEIUIIMHBI 1
CEIBCKOT'0 XO035MCTBA
Htoro gyacos 1mo teme 10
S5 | Tema «Ctpoenue U QyHKIUH KJICTKU»
5.1 | Tums! KJIETOK. | THUMBI KIETOK: 3yKapUOTHUYECKAs PackpsiBaTh cogep:kaHre TEPMUHOB

[Ipokapuotnueckas
KJIETKA

u nipokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS
KJIETKH.

CrpoeHne npOKapuOTHYECKOM KIETKH.
Kinerounas crenka 6akTepuil 1 apxei.

Oco0eHHOCTH CTPOSHUS
reTepoTpodHON U aBTOTPOhHOM
IIPOKaAPUOTUYECKUX KIETOK. MecTo
U pOJIb TPOKAPUOT B OMOLIEHO3aX.
JemoHCcTpanuu

Tabnuyvl u cxemot: «CTpoeHHE
IYKAPHUOTHUECKOU KIETKH,
«CTpoeHHe MpOKapUOTHYECKOU
KIICTKID)

Y TIOHSTUH: MPOKAPUOTHUYECKAs KIIETKA,
KJIETOYHAsI CTCHKA, MYPEHH,
(hOTOCHHTETUYECKHE MEMOPAHHI,
darenuH.

XapaktepuzoBarb Gopmy

U pa3Mepbl TPOKAPHOTHIECKUX KIIETOK;
GyHKIINYA TEHETUYECKOTO amnmnapara
TIPOKapHUOT.

OnuceIBaTh mpoIece
CIopooOpa3zoBaHusi, OTMEYATh €ro
3HAYCHHUE JIJIs1 BBDKUBAHMS OaKTepUit
IpY YXYIIIICHUU YCITOBUHN
CYLIECTBOBAHMUSI.

OnuchIBaTh pa3MHOKEHHUE TIPOKAPHOT.
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OueHuBaTh MECTO U POJIb IPOKAPUOT
B OMOIIEHO3aX

52

Crpoenue
YKAPUOTUYECKOMN
KJIETKH.
[ToBepXHOCTHBIN
anmnapar KJIeTKH

Crpoenue u QyHKIMOHUPOBAHHE
AYKAPUOTHYECKOMN KIIETKH.
[1nazmatuueckas memOpaHa
(mnazmanemma). CTpyKTypa
1a3MaTHYeCKO MeMOpaHBI.
TpaHcnopt BelecTB yepes
MJIa3MaTUYECKYI0 MeMOpaHy:
naccuBHbIN (MU dy3us,
obOneruenHas nuddysus),
AKTUBHBIN (MIEPBUYHBIN U BTOPUYHBIH
aKTUBHBIA TPAHCTIOPT).
[TonynpoHuitaeMocTh MEMOPaHHI.
PaboTa Hatpuii-kanueBoro Hacoca.
OHIOIMTO3: MMHOLUTO3, (harolMTO3.
Oxk3o1uTo3. Knerounas creHka.
CrpykTypa 1 GQyHKUIMHU KIETOUHOM
CTEHKU pacTeHul, rpuooB.
JemoHCcTpanuu

Tabauuk! u cxembl: «CTpoeHue
YKapUOTUYECKON KIIETKWY,
«CTpoeHue )KUBOTHOM KIIETKNY,
«CTpoeHune pacTUTEBHOM KIETKW.
O6opynoBaHme: CBETOBO MUKPOCKOTI;
MUKpOIpenapaTbl paCTUTENbHBIX,
’KUBOTHBIX KJIETOK.

PackpbIBaTh conepkaHue TEPMHUHOB

U TIOHSITUM: MJIa3MaThYecKas MeMOpaHa
(m1a3manemMma), >KUJIKOCTHO-MO3andHast
MOJIEeJIb, MEMOpaHHBIE OCIIKU
(nepudepuyeckue, UHTErpaIbHbIE),
MIMKOKaHMKC, Tuddy3usi, ocMoc,
AKTUBHBIN TPAHCIIOPT, SHIOLMUTO3,
(arouuTo3, MUHOLMTO3, FIK30LIUTO3,
KJIETOYHAsI CTEHKA, J1a3MOJIECMBI,
CUMILIACT.

XapaxkTepru3oBaTh 0COOCHHOCTH
CTpoeHUS U (PYHKITUU SYKApUOTUUECKOM
KJIETKH; TPAHCIIOPT BEILECTB

yepe3 MIa3MaTUYeCcKyo MeMOpaHy:
ITACCUBHBIN U AKTUBHBIN TPAHCIIOPT;
paboTy OENKOB-KaHAJIOB; padoTy
HaTPUH-KAJIMEBOTO HACOCA; CTPYKTYPY
U QYHKIUU KJICTOYHOU CTEHKH
pacTeHui u rpudoB
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IIpakTHyeckas padora
«M3yueHne CBOMCTB KIETOYHOU
MeMOpaHbD»

53

[MuTorutazma u ee
OpraHOW/IbI

[Mutonnasma. L{uto3ois. [lutockener.
JIBroxkeHue nurorniasMbl. OpraHouabl
KJIeTku. OTHOMEMOpaHHbBIE OPTAHOU/TBI
KJIETKHU: SHJOIIa3MaTH4eCKasl CETh
(BIIC), anmmapat I'oab1Ku, TH30COMBI,
UX CTpoeHue u pyHkuuu. BzaumMocss3b
OJTHOMEMOPAHHBIX OPraHOUIO0B KIIETKHU.
CrtpoeHue rpanyJIsIpHOTO PETHKYITyMa.
Cunre3 pacTBopuMbIX 0enkoB. CuHTE3
KJICTOYHBIX MeMOpaH. [ maakuii
(arpaHyJIIpHBIN ) SHIOTUIA3MATHYECKUN
petukynyM. CekpetopHast (yHKLIHS
armapara ['onbmku. Tpancnopr
BEIIECTB B KJIETKE. Bakyonn
PaCTUTENBHBIX KIETOK. KileTOUHBII
cok. Typrop.

[ToyaBTOHOMHBIE OpPTraHOW/IbI KJIETKU:
MUTOXOHAPUH, TIacTubl. CTpoeHue

U (QYHKIIMM MUTOXOHJIPUH U TIJIACTHU/I.
[lepBuuHbBIC, BTOPUYHBIE U CJIOKHBIC
MIaCTUIBI (POTOCUHTE3UPYIOIINX
AYKapuoT. XJI0pOIIACThI,
XPOMOILIACTHI, IEUKOIIACTHI BBICIIIMX
pacTEeHU.

PackpriBaTh copepkaHne TEPMHUHOB

U TOHATHI: IUTOIIJIa3Ma, IIUTO30J1b,
ITUTOCKEJIET, KOMIIAPTMEHTHI,
OpraHOM/IbI, YHI0IIJIA3MATUYECKAasl CETh
(BIIC), anmapat ['oab1KH, TU30COMBI,
BaKyO0JIb, puOOCOMBI, aBTOJIU3,
BE3UKYJIIPHBIN TPaHCIIOPT,
MIEPOKCUCOMBI, KIICTOYHBIN COK, TYPTOp,
MUTOXOHJPUH, KPUCTHI, TJIACTH/IBI,
XPOMOIIIACTHI, JTIEUKOTIIACTHI,
XJIOPOILIACTBI, CTPOMA, TPAHHI,
TUJIAKOM/I, JTaMeJIyIa.
XapakTepru30BaTh MUTOILIA3MY
YKApPUOTUYECKOMN KIICTKU;
KJIaCCU(UIIUPOBATH OPTaHOU b

B 3aBUCHMOCTH OT OCOOCHHOCTEH UX
cTpoeHus (0JTHOMEMOpPaHHbBIE,
IByMeMOpaHHble, HEMEMOpaHHbIE);
OTHCHIBATH (PYHKITUU KaXKIOTO
OpraHoOW/ia B KJIETKE.

OOBSICHATHL COOBITHS, CBI3aHHEIC

C BHYTPHKJICTOYHBIM ITUIIICBAPECHUEM,
ero 3Ha4yeHue JJIsl OpraHu3Ma.
OTMeuaTh 3HaYEHHE IIUTOCKEIICTA;
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JleMoHCTpaLun

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

Tabauywl u cxemol: «CTpoeHHE
IYKAPUOTUYECKOUN KIIETKI,
«CtpoeHue )KUBOTHOM KIIETKWY,
«CTpoeHue pacTUTENbHOUN KIETKNY,
«CTpoeHrne MUTOXOHIPHUI.

Ob6opynoBaHme: CBETOBOM MUKPOCKOIT;

MHUKPOIPENapaThl PACTUTEIbHBIX,
KUBOTHBIX KJIETOK.
IIpakTuyeckas padora
«3yueHune TBUKEHUS
[UTOIJIA3MbI B PACTUTEIbHBIX
KJIETKAX».

Jlaboparopnasi padora
«HccnenoBanue mia3mMoinsa

U JICTIIa3MOJIN3a B PACTUTEIIBHBIX
KJIETKaX)»

XapaKTEPHU30BaTh €0 AIEMEHTHI
(MUKPOTPYOOUKH, MUKPO(DUIAMEHTHI,
IPOMEXKYTOUHbIE (PUIIAMEHTBI), UX POJIb
B )KM3HEEATEIBHOCTU KIIETOK U TKaHEu

54

HememOpanHubie
OpPTaHOUIBI KIICTKH

HememOpaHHbIe OpTaHOU B KIIETKH
Crpoenue 1 PyHKIIUM HEMEMOPaHHBIX
OpPraHOUJOB KJIETKHU.

PuGocompl. MbIlieqHbIC KIETKH.
MuxkpoTpy6ouku. KneTouHblit ieHTp.
CrtpoeHue U JBUKEHUE KIYTHKOB

U pecHHuYeK. MUKpOTpyOOUKH
uuTomIa3Msl. LeHTpHOIb.

PackpsiBath cosiepskaHie TEPMUHOB

U TIOHATUI: pudocoma, oJIcoMma,
MUKPOTPYOOUKH, TYOYJIMH, KIIETOUHBIH
HEeHTp (LIEeHTpOoCcOoMa), LIEHTPUOJIH,
neHTpocdepa, KryTUKu, pECHUIKH,
0a3alibHOE TEJIbIIE.
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JleMoHCTpaLun

Tabauyvl u cxemovl: «CTpoeHUE
YKUBOTHOM KJIeTKW», «CTpoeHue
PACTUTEIBLHOU KIETKU

XapakTepu3oBaTh HEMEMOpPAHHbBIC
OpraHOM/IbI KJIETKU, UX CTPOCHUE
1 QyHKIAN

5.5 | Ctpoenue u GpyHKIIUU Anpo. O0onouka sApa, XpOMaTHH, PackpbiBaTh cojiep:kaHue TEPMUHOB
Aapa KAapUOIUIa3Ma, IPBIIKHU, UX CTPOEHUE | U MIOHATHMN: SAPO, saepHas 000JI04Ka,
u GyHKIMU. S nepHbIil OeTKOBbIN sJIEpHBIC MOPHI, HyKJIeOoIia3mMa
marpukc. [IpoctpancTBeHHOE (kapuoria3ma), FeHOM, XpOMaTHH,
PaCIIOJIOKEHUE XPOMOCOM 3yXpOMATHH, T€TEPOXPOMATHH,
B UHTEep(a3zHOM siipe. SJIPBIIIKO, XPOMOCOMBI, LIEHTPOMEPA,
benku xpomMaTrHa — TUCTOHBI. KHHETOXOp, KJIETOYHBIE BKIIOUEHUS.
KierouHble BKIIFOUEHHS. XapakTepu30BaTh KIETOYHOE SIPO KakK
JleMOHCTpanun LEHTp yIpaBICHUS
Tabnuywvl u cxemol: «SAnpoy KU3HEAEATEIbHOCTBIO KIIETKHU;
TeHETUYECKUH armapar KIeTOK
AYKapHoT, CTPOEHHUE U PYHKIIUU
XPOMOCOM.
OmnuchIBaTh CTPYKTYPHI Spa U UX
B3aMMOCBSI3b C OPraHOUIAMHU
UTOIJIA3MBbI
5.6 | CpaBHHTENBHAS CpaBHUTENbHAS XapaKTEPUCTUKA XapakTepu30oBaTh TUIIbI KIIETOK
XapaKTePUCTHKA KJIETOK 3yKapHOT (PaCTUTEIbHOM, AYKapHUOT: paCTUTENbHAs, )KUBOTHAS,
KJIETOK DYKapuoOT YKUBOTHOM, TPHOHOIA). rpudHasi.

JlemoHCTpauuu

Tabauywl u cxemol: «CTpoeHUe
HYKAPUOTUYECKON KIIETKIY,
«CTpoeHue )KMBOTHOM KJIETKWY,

CpaBHMBaTh MEXKy COO0M CTpOeHUE
U J)KU3HENIEATEIbHOCTh
HYKapUOTUYECKUX KIETOK U POJIb
IPOKapuoT B OMOLIEHO3aX
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«CtpoeHue paCTUTEIHLHON KIIETKN.
O6opynoBanme: CBETOBO MUKPOCKOTI;
MUKpOIpenapaTbl paCTUTEIbHBIX,
YKUBOTHBIX KJIETOK.

JlaGopaTtopnas pabora

«M3ydeHue cTpoeHus KIETOK
Pa3IUYHBIX OPraHU3MOBY

Hrtoro yacos no teme 8
6 | Tema «O0MeH BelIeCTB M NIPeBPALleHHE JHEPTUHU B KJIETKe)»
6.1 | OOmeH BemecTB — 3 AcCUMUWISILIMS U JUCCUMMIIALINS — PackpbiBaTh coaiepkaHue TEPMUHOB
MeTad0IN3M JIBE CTOPOHBI METa00JIM3Ma. U IIOHSITHI: OOMEH BEILIECTB

Tunel oOMeHa BEIecTB: aBTOTPODHBIN
U reTepoTpoHbINA. YuacTue Kuciopoaa
B OOMEHHBIX Tpolieccax.
DHepreTuuecKkoe 00ecneyeHne KIeTKU:
npeBpaiieHue ATD B 0OMEHHBIX
nporeccax. @epMeHTaTUBHBIN
XapakTep peakuuii KJIETOYHOIO
MeTrabonuzma. epMeHThI, ux
CTPOCHHUE, CBOMCTBA U MEXAHU3M
nerictBus. Kopepmentst. Otnnaus
(hepMEHTOB OT HEOPTaHUICCKHUX
KaTaJin3aTopoB. belKu-akTHBaTOPbI

U OCJIKU-UHTUOUTOPHI.

3aBUCUMOCTb CKOPOCTH
(hepMEHTATUBHBIX pPEaKITHit

OT Pa3IUYHBIX (PAKTOPOB.

(MeTaboJIN3M), ACCUMIISIIIS
(aHa0omMM3M), WIIM TIIACTUYECKUI
00MEH, TUCCUMUIIALIMS (KaTaOOoIU3M),
WM SHEPreTHUECKUIl 0OMEH,
aBTOTPO(dBI, TeTepOTPO(dbI, aHAIPOOHI,
a’po0bl, PEpPMEHTBI, AKTUBHBIN LIEHTP,
cyocTparHas crieliupuIHOCTb,
Ko(pepMeHTHI, OCITKH-aKTUBATOPHI

U OCJTKU-UHTHOUTOPHI.

ITepeuncnarh 0COOEHHOCTH
MJIACTHYECKOTO M SHEPTETHUECKOTO
oOMEHa B KJICTKE; yCTAaHABIMBATh
B3aMMOCBSI3b MEXKTY IJIACTUICCKAM

Y DHEPTETUICCKUM OOMEHOM.
Paznuuathk TUNIBI OOMEHA BEILIECTB:
aBTOTPOGHBIN U TeTepOTPOdHBIN.
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JleMoHCTpaLun

Tabauywl u cxemvt: «DOTOCUHTE?Y,
«JHEPreTUYECKUil 0OMEH»,
«buocunres 6enkay, «CTpoeHue
dbepmeHTay, « XEeMOCUHTERY.
O6opynoBanme: CBETOBO MUKPOCKOTI;
o0opynoBaHuE JJ1sl IPUTOTOBICHUS
MTOCTOSTHHBIX U BPEMEHHBIX
MUKPOTMpPENapaToB.

JlaGoparopnas padora

«M3yueHne KaTaauTHIeCKOn
aKTUBHOCTU (pEPMEHTOB (Ha IpUMEpE
amMuiIa3bl UM KaTajiasbl)y.
JlaboparopHasi padora

«M3yueHne pepMEeHTaTUBHOTO
pacuienieHus NepoKcHia BoJopoaa

B PACTUTEJbHBIX U )KUBOTHBIX KJIETKAX)

[Toka3wIBaTh PoJIb KUCIOPOIA

B OOMEHHBIX Ipolleccax.
CxemaTudecku n300pakaTh CTPOCHHUE
dbepmenra.

Otnnyath hepMEHTHI

OT HEOPTraHUYECKHUX KaTaJau3aTOpOB

U OMPEACIISITh UX POJIb

B ()YHKITMOHUPOBAHUH KUBBIX CUCTEM, B
MPOMBIIIJIEHHOCTH, B MEIUIIMHE,

B IIOBCEIHEBHOM KU3HHU YEJIOBEKA.
CTaBUTB SKCTIEPUMEHT 10 BBISIBIICHUIO
KaTaINTUYCCKON aKTUBHOCTH
MEPOKCH/1a3bl, aMUJIA3bI, O0BSICHSThH
MOJTy4YEHHBIE PE3YJIbTaThI

6.2

ABTOTpO(HBIN THIT
oOMeHa BEILECTB.
dorocunTe’

[lepBUYHBINM CUHTE3 OPTaHUYECKUX
BEILECTB B KJIETKE.

doTtocuHTE3.

Pouib x510oporacToB B mpouecce
dbotocunreza. CBetoBas

U TeMHOBas (a3bl.
[IpoaykTBHOCTH (hOTOCUHTE3A.
Bnusgnue paznuusbix pakTopoB

Ha CKOpPOCTh (POTOCHHTE3A.
3nauenne poTocuHTE3A.

PackpsiBaTh cosiep:kaHue TEPMUHOB

U TIOHSATHI: (OTOCUHTE3, (Pa3bl
dboTocuHTE3a (CBETOBAsI, TEMHOBAs),
dboToim3, hochopunupoBaHue, ITUKIT
Kanbuna, HAJI®+ (nepenocunk
BOJIOPO/JIA).

XapakTepu3oBaTh IIACTUUECKUIT 0OMEH
Kak dTall o01iero oOMeHa BEIIECTB;
coObITUs OTOCUHTE3A (PeaKIuu
CBETOBOM U TEMHOBOM (ha3); pob
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JleMoHCTpaLu1

lopmpemuwi: 1. llpuctin,

K. A. Tumupszes.

Tabauywvl u cxemvt: «DOTOCUHTE3Y

XJIOPOIUIACTOB B ITPOLIECCe
¢dorocunTesa.

BbIsSBIATE IPUYMHHO-CIIEICTBEHHbBIE
CBSI3M MEX]Ty TOTJIOIIEHUEM COTHEUHOM
SHEPTUH XJIOPOPUIIIOM U CHHTE30M
Mosiekysn ATO.

CpaBHUBATH UCXOHBIC BEIIIECTBA,
KOHEYHBIE MPOTYKThI U YCIOBUS
IIPOTEKAHMS PEAKIIUNA CBETOBOM

U TEMHOBOM (pa3 poTocuHTE3A.
YcTaHaBnMBaTh B3aUMOCBSI3b MEXKTY
(OTOCHMHTE30M U JIBIXaHUEM; CBETOBOI
Y TEMHOBOW peakuusiMu (OTOCHUHTE3A.
OueHunBarh 3HaYeHUE POTOCUHTE3A

JUIA KU3HU Ha 3emMiie

6.3

ABTOTpOQHBIN THIT
oOMeHa BEILECTB.
XEMOCHUHTE3

XEeMOCHUHTE3.

Pasnoo06pasue oprann3mMoB-
XEMOCHHTETUKOB:
HUTpUPULUPYIOIINE OaKTepUH,
Kene300aKTeprn, CepoOaKTEePHH,
BOJIOPOJ/IHBIE OaKTepuu. 3HAUCHHE
XEMOCHHTE3A.

JlemoHCTpauuu

Ilopmpemuwi: C. H. Bunorpajckuii,
I'. A. 3aBap3uH.

Tabnuywr u cxemvt: «DOTOCUHTESY,
«XeMOCUHTE3»

PackpbiBaTh cosiepkaHre TEPMUHOB
Y TIOHSITUW: XEMOCUHTE3.
OOBICHUTH CYIIHOCTh XEMOCHUHTE3A,
packpbIBaTh €0 3HaUeHUe B Ouocdepe.
[IpuBOAUTH IpUMEPHI
XEMOCHHTE3UPYIOMINX OaKTepuit
(muTpuduIMpyrole OaKTepuu,
xKesne300aKTepun, cepodaKkTepu,
BOJOPOJIHBIE OAKTEPHH )

U XapaKTepHU30BaTh UX
KU3ZHEJCATEIBHOCTD.

CocTaBisATh ypaBHEHHS peaklui
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JlaboparopHasi padora
«CpaBHeHHMeE MTPoLeCCOB (POTOCHUHTE3A
U XEMOCHUHTE3a»

XEMOCHHTE3A.
CpaBHUBaTh XEMOCUHTE3
¢ GOTOCHHTE30M

6.4

DHepreTu4ecKui
oOMeH —
JTUCCUMUIISIIHS

AHa3poOHbIE OpraHu3Mbl. Bubl
opoxxenus. [IpoayKTel OPOKEHUS U UX
HCIIOJIb30BaHUE YETTOBEKOM.
AHa3p0OHbIE MUKPOOPTAHU3MbI KaK
00BEKTH OMOTEXHOJIOTHH U
BO30yIUTENIN OOJIC3HEH.

AspoOHBIE OpTraHU3MBbI. DTalbl
HPHEPreTUYECKOro 0OMeHa.
IToaroroBuTeNbHBIN dTAl. | TUKOIN3 —
OECKHCIOPOIHOE paCICIIICHUE
TJTFOKO3BI.

buonornyeckoe okuciaeHUe, U
KJIETOYHOE AbIxanue. Poin
MHUTOXOHJIPU B ITpoLieccax
OMOJIOTUYECKOTO OKUCIICHUS.
[{uknuyeckue peakiu.
OxuciurensHoe GhochopuInpoBaHue.
[IpeumyiectBa a3poOHOTO MyTH
oOMEeHa BEIECTB Mepe]l aHAIPOOHBIM.
D} hHeKTUBHOCTH YPHEPTETUUECKOTO
oOMeHa.

JlemoHCTpauuu

Ilopmpemuwi: B. A. DQHrenprapar,

IT. Mutuemnn.

PackppiBaTh cojiepkaHne TEPMUHOB

Y TTOHSATHUIA: ATAIbl SHEPTE€TUUECKOTO
00MEHa — IMOATOTOBUTEIIHHBIMN,
OECKHUCIOPOIHBIN (aHA’POOHBIN),
KUCJIOPOJAHBINA (a3pOOHBIN); TJIMKOJIN3,
OpoXxeHne, OMOJIOTHIECKOE OKHCIICHUE
(mprxanue), ki Kpebcea,
OKHUCIUTENbHOE POCPOpUIpOBaAHUE,
IIPOTOHHBIA TPAJUEHT, TPOTOHHAS
AT®-cunTaza.

[Tepeuncnarb 0cOOEHHOCTH
HEPreTUYECKOro 0OMEHa B KIIETKE.
OnuchIBaTh ATAIBI SHEPTETUICCKOTO
oOMeHa (OArOTOBUTEIBHBIMN,
OECKHUCIIOPOIHBIN, KUCTOPOIHBIN)

U CPaBHUBATH UX MEXIY COOOM.
XapakTepu3oBaTh PEAKIUH TITUKOJIN3A,
OpO’KECHMS, KJICTOYHOTO JIBIXaHUSI.
YcraHaBIMBaTh B3aUMOCBSI3b MEKIY
TJIMKOJIN30M, KJICTOYHBIM JIBIXaHHEM
U cuHTE30M Mosiekyn ATO.
CocTaBIIsATh ypaBHCHUS OCHOBHBIX
ATaIOB HEPreTUYECKOro ooOMeHa

B KJICTKE.
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Tabauywl u cxemvl: K JHEPTETUUECKUN
oOMen».

JlaboparopHasi padora

«CpaBHEHUE MPOIIECCOB OPOKEHUS U
JIBIXAHUSD)

PaccunThIBaTh SHEPTETHUECKYIO
3¢ (PEKTUBHOCTH TIIMKOJIN3A U
OMOJIOTMYECKOTO OKUCIICHUS.
HaswiBaTh HCX0THBIE BEIIECTBA,
KOHEYHBIC TIPOYKTHI U yCIOBUS
NIPOTEKAHUS PEAKIUil SHEPTETHUECKOTO
oOMeHa.

CpaBHHBATh YHEPTETUUYECKYIO

3 PeKTUBHOCTH OECKUCIOPOIHOTO
Y KHCJIOPOTHOTO ATANOB KOHCUHBIC
POJYKTHI U YCIOBHS MPOTEKAHUS
peaKIuii YHEPTeTUIECKOTO OOMEHA
HHEPreTUYECKOro oOMeHa

Htoro yacoB no teme 9
7 | Tema «HacneacrBenHas uHgopmManus U peajn3anms ee B KIeTKe»
7.1 | Peakuuu MaTpuyHOTO 2 Peakiiun MaTpuyHOTO CHHTE3A. PackpsiBaTh conepkanne TEpPMUHOB

CHHTC3a

[IpyHLIMT KOMIUIEMEHTAPHOCTH

B PEaKIUAX MAaTPUYHOTO CUHTE3A.
Peanu3anus HaciieICTBEHHOMN
uHdopmaruu. ['eHeTHIeCKuii Ko, ero
cBolicTBa. Tpanckpunuus —
MatpuuHbiil cuHTe3 PHK. [Ipunaiumns
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTb,
aHTUIAPAIIIEIBHOCTD,
ACUMMETPUYHOCTb.

JleMoHCTpaLun

Ilopmpem: H. K. Konbuos.

Y TTIOHATUN: T€H, FCHETUYECKUI KO/,
KOJIOH (TPUILIET), CTOIM-KOJIOHBI,
MaTpulla, MATPUYHBIA CHHTE3,
tpanckpunuus, PHK-nomumepasa,
IIPOMOTOP, CIIJIANCUHT, UHTPOH, DK30H.
XapakTepu3oBaTh peaKUd MaTPUIHOTO
CHUHTE3a, CBOMCTBA F€HETUYECKOT0 KOJIA.
OnuckIBaTh ATanbl TPAHCKPUIILIAN

Y TPAHCISLMN; YCTaHABIUBATh
B3aMMOCBSI3b MATPUYHBIX PEAKLUI

B KJIETKE; CXeMAaTHUYECKU U300paXKaTh
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Tabnuywvl u cxemot: «brnocuHTE3
Oenkay, «I eHeTHIeCKni KO

MaTPUYHbIE PEAKIIUNA TPAHCKPHUIILIUN

Y TPAHCJISLNH.

Pemats Ononorudeckue 3agadu

Ha ONPENEIICHUE TIOCIIEI0BATEIIBHOCTH
HykieotuoB JJHK u MPHK, npumensis
3HAHUA O PEAKIUAX MATPUIHOTO
CHHTE3a, TCHETUYECKOM KOJIE,
IIPUHLIAIIE KOMIUIEMEHTAPHOCTH

7.2 | Cunre3s Oenka TpaHcisiuys U ee JTanbl. Y4acTue PackpbiBaTh cojiep:kaHuE TEPMUHOB
tpancrnopTHbiXx PHK B 6uocunTese Y MIOHSITUM: TPAHCIIALINS, AHTUKOJIOH,
Ocika. YciaoBusa OmocuHTe3a Oeka. TPHK, amunoanmn-tPHK-cuaTeTasa
KonupoBanne amuHOKHUCIOT. Posib (xomaza), monmpudbocoma (Ioamcoma).
prubocoM B OmocuHTEe3€e OelKa. XapakTepu3oBaTh CBOMCTBA
JleMoOHCTpaun FeHETUYECKOTO KOJIa.
Tabnuywl u cxemvi: «brnocuHTE3 OnuceIBaTh 3TNkl TPAHCIISALUN
Ocikay, «I'eHeTHUueckuii Kom» U CXEMaTHYECKH N300paxaTh
MaTPUYHBIE PEAKIIMH TPAHCIISIIUU.
Pemnrats Omonornueckue 3aaaun
Ha omnpeniesieHne aHTukogoHoB TPHK,
IIOCJICAOBATCILHOCTH AMUHOKHUCIIOT
B MOJICKYJI€ OejIKa, IPUMEHSIsI 3HAaHUS
0 PEAKIUSIX MATPUUYHOTO CUHTE3A,
T€HETUYECKOM KOJIe, TPUHIINIIC
KOMIUIEMEHTAPHOCTH
7.3 | Mexanusmsl Opranusanus TeHOMa y IPOKapHOT PackpsIBath cozepkaHue TEPMUHOB

9KCITPECCHUH I'CHOB

Y 3yKapuoT. Perymisius akTHBHOCTH
IeHOB y NMPOKapHoT. [ 'unoresa onepoHa

U TIOHSITHI: oriepaTop, ONepoH,
CTPYKTYpPHBIE T'€HbI, TPOMOTOP,
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(d. KakoO, XK. Mano).
Perymnsiys 0OMEHHBIX MPOIIECCOB
B KiIeTKe. KieTounblii romeocTas.
JleMoHCTpaLu1

Tabnuywvl u cxemovt: «brnocuHTE3
Oenkay, «I eHeTHIeCKni KO

penpeccop.
OnuckIBaTh CTPYKTYPY T€HOMA
IPOKAPHOT; XapaKTepH30BaTh padboTy
UHAYIIHOCTHLHOTO U PEIPECCHOETEHOTO
OTepoHa.

BrigensTe CTpyKTYpHYIO

U PETYJIATOPHBIC YACTU T'e€HA dYKAPHOT.
CpaBHHBATH MTPOIIECCHI IKCIIPECCUU
TCHOB Y MTPOKAPHUOT U DYKApUOT.
XapakTepru30BaTh THIIOTE3Y OMEPOHA
(d. XKakoO, XK. Mano).

OnurchIBaTh MEXaHU3M MO ICPKAHMS
KJIETOYHOT'O TOMEOCTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
HNudopmanronnas
ouonorus

Bupycobl — HekJieTouHbIe (DOPMBI )KU3HU
1 obsiuratHeie napasuthel. CTpoeHUE
MIPOCTBIX U CJIOKHBIX BUPYCOB,
PETPOBUPYCOB, OaKTEpHUO(aros.
BupycHbie 3a00ieBaHMs YeJIOBEKa,
KUBOTHBIX, pacTteHuid. CITN/I,
COVID-19, conmnanabHbIE

U MEAUITMHCKUE TTPOOIIEMBI.
JlemoHCTpauuu

Ilopmpem: ]I. 1. IBaHOBCKUM.
Tabnuywvl u cxemol.: «I'eHETHUECKUN
Ko/, «Bupyceny, «baktepuodarny.
IIpakTuyeckas padbora
«Co31anre MOJEIN BUPYCa»

PackpriBaTh cosiepkaHre TEPMUHOB

Y TIOHSITHI: BUPYC, BUPHOH,
CeplIeBUHA, KaTlCUJ, 00paTHasl
TPAHCKPUTIIIUS, PETPOBUPYCHI,
oakTepuodar, BuUpyc uMMyHOAePUITUTA
yenoseka (BUY), mpupoaHo-odyaroBeie
WH(EKINH.

Xapakrepu3oBaTb BUPYCHI,
PETPOBHUPYCHI 1 OaKTepuodaru Kak
BHYTPHKJICTOYHBIX TTaPa3uTOB
IPOKAPUOT U IYKAPUOT.

W3narath rumoTe3sl SBOIOIIMOHHOTO
IPOUCXOKICHUS BUPYCOB.

OnuchIBaTh MEXAHU3M B3aUMOICUCTBHUS
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BUpYCa U KJIETKH, UHOEKITUNOHHBIN
BUPYCHBIH ITPOLIECC.
XapakTepu3oBaTh MEXaHU3MBbI
BEPTUKAIIBHON U TOPU30HTAIBHOU
nepeayn BUPYCOB; 3a00JI€BaHUS
YKUBOTHBIX U PACTEHUI, BbI3IBAEMBIC
BUpYyCaMH.

HaspiBaTh BUpycHbIE 3a00JIeBaHMs],
BCTpEYAIONINECS Y YEJIOBEKA: TPUIIII,
KJICIIeBOM 2HIIedaTuT, TeHaTuT,
COVID-19, CITU .

CoOmroath nmpaBuiia MOBEACHUS

B OKPYXaroUIEH MPUPOIHOUN Cpeae, MEP
PO HUIAKTUKN PacIpOCTPaAHCHUS
BUPYCHBIX 3a00JIEBaHMi1 (B TOM YHCIIE
BUY-undexiun)

HTtoro vacos 1o Teme 9
8 Tema «’Ku3HeHHBIH HUKJI KJIETKH»
8.1 | KuzHeHHBIH UK | KneTounslil iuki, €ro nepuoabl PackpsiBaTh conepkanne TEpPMUHOB
KJIETKU u peryssinus. Matepdasza u Mutos. Y TIOHSATHM: KJICTOYHBIN LIUKIJI,

OcoOeHHOCTH TIPOIIECCOB,
MIPOTEKAIOITUX B HHTEp(a3e.
[ToaroroBka KJIETKU K ICJICHUIO.
IIpecunTeTnyeckuin
(MOCTMUTOTHUYECKHIT ), CHHTETUUECKU I
Y IOCTCUHTETUYECKU I
(IPEMUTOTUYECKHIT) IEPUOIbI

uHTepdasza.

[TepeuncasiTh MeprUOabI KUZHEHHOTO
[IUKJIa KJICTKH U XapaKTepH30BaTh
MIPOTEKAIOIIUE B HUX MPOIIECCHI
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uHTEep(azbl.

JleMoHCTpaLu1

Tabauywl u cxemwvl: «KU3HCHHBIA HUKIT
KJIETKW», « MUTO3»

8.2

MaTpuyHbIN CUHTE3
JIHK. Xpomocomsl

Martpuunsbii cunres JJHK —
perukanus. [ [puHIUIBI penmKanum
JHK: koMmieMeHTapHOCTb,
MOJTYKOHCEPBATUBHBI CUHTE3,
aHTHUIIAPAIIIENBHOCTh. MexaHu3m
pemukaruu JJHK. Xpomocomsi.
Crpoenue xpoMocoM. Tenomepsl

U TeJioMepasa. XpOMOCOMHBIN Ha0OP
KJIETKU — KapuoThM. JUnion eI

Y TaIlyIOUIHBIA HA0OPBI XPOMOCOM.
['omonoruunsie XxpoMocomsl. [1omoBbIE
XPOMOCOMBI.

JleMmoHCTpauuu

Tabauywl u cxemol: «KU3HESHHBIN KT
KIIETKN», « CTPOEHUE XPOMOCOMY,
«Permkanms JJHK».

Ob6opynoBaHme: CBETOBOM MUKPOCKOTT;
MUKpornpenaparsl: « MUTO3 B KJIETKax
KOPEIIIKA JTyKa.

JlaboparopHasi padora

«3ydyeHue XxpoMOCOM Ha TOTOBBIX
MHKponpenapaTrax»

PackpriBath coepkaHnre TEPMUHOB

Y TIOHSITUI: peTUIUKAIUS
(penymuiMkanus), KOMIIEMEHTapHOCTD,
AHTUTIAPAIIIEIBHOCTD,
JAHK-nonumepasa, tenomepa,
peIUTMKalMOHHAs BUJIKA, XpPOMOCOMa,
XPOMOCOMHBIN Ha0Op, HYKJIEOCOMBI,
CECTPUHCKHUE XPOMATHU/IBI, [IEHTPOMEDA,
KapUOTHII, TATUIOUIHBIN U JUTTOUTHBIN
Ha0Op XPOMOCOM, TOMOJIOTUYHBIC
XPOMOCOMBI, TIOJIOBBIE XPOMOCOMBI.
XapakTepu30BaTh CTPOCHUE XPOMOCOM,
KapUOTHUIIOB OPraHU3MOB.
[lepeuncnaTh MPUHIUIIBI pETTUKAIIUN
JIHK u naBath uM comepxaresibHyIO
XapaKTEPUCTHUKY .

OnuchiBaTh MEXAHU3M PETUIUKALIUU
JIHK.

CxemaTudecku n300paxaTh CTPOCHHUE
MeTadazHOW XPOMOCOMBI.

Paznmnuare XpoMOCOMBI

Ha MHUKponpenaparax

U MukpodoTorpadusx
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8.3

JleneHue KIeTKU —
MHTO3

Henenune xietku — MuTo3. Ctagun
MHTO3a U MPOUCXOISIINE B HUX
npouecchl. Tumnsl Muto3a. Kapuokunes
1 MATOKUHE3. brosornueckoe
3HAYCHHE MUTO3a.

JleMoHCTpaLu1

Tabauywl u cxemol: «KU3HESHHBIN [TUKIT
KIIETKN», « CTPOCHUE XPOMOCOMY,
«Pemmukanus JTHK», «Mutosy.
Ob6opynoBaHme: CBETOBOM MUKPOCKOIT;
MHKpoIpenaparsl: «MuUTO3 B KJIETKaX
KOPEIIIKA JTyKay.

JlaGoparopnas padora
«HabOnronenrne MuTO3a B KJIIETKaX
KOHUMKA KOPEIIIKa JIyKa (Ha TOTOBBIX
MUKpOTIpenaparax)»

PackppiBath comepxaHue TEPMHUHOB

¥ TIOHSATHIN: MUTO3, TIpoda3za, meTadasa,
aHnadasa, Tenodasa, KAPUOKUHE3,
UTOKUHE3, BEPETCHO JICTICHUSI,
meTadazHas IacTuHKa, 00po3ia
JCJICHUA.

[lepeuncasaTh MoOCIEIOBATENILHOCTD
CTaJMii MHUTO3a M OTITMCHIBATH
IPOUCXOIAIINE HA HUX MPOIIECCHI.
CpaBHHBaTh 0COOEHHOCTH TPOTEKAHUS
MHUTO3a B PACTUTEIIBHBIX M )KUBOTHBIX
KJICTKaX.

OOBACHATH OMOTOTUYECKUIN CMBICIT
MUTO3a.

Paznuuars cragum muto3a

Ha MUKpOTIpernaparax

U MUKpoQoTorpadusx

8.4

Peryssmus
JKU3HEHHOTI'O ITUKJIa
KJIETOK

Perynsius MUTOTHYECKOTO IIUKJIA
kietku. [Iporpammupyemas kjaeTouHas
ru0elIb — aronTo3.

Knerounoe s71po, XpOMOCOMBHI,
(GbyHKIIMOHATbHAS T€HOMUKA.
JlemoHCTpauuu

Tabauywvl u cxemol: «KU3HSHHBIN [TUKIT
KJIETKN», « CTPOCHUE XPOMOCOMY,
«Permkanusa JTHK», «Mwuto3s»

PackpriBath coqepkaHue TEPMUHOB
Y MOHATHI: aronTo3, npojudeparus,
b depeHITMpPOBKa.
XapakTepu3oBaTh PErysaLnIo
MUTOTHYECKOTO ITUKJIA KJIETKHU.
OOBACHATH OMOTOTUIECKUN CMBICTT
3aMpoOrpaMMHUPOBAHHON KIIETOYHOM
rudenu — arnonTo3a.

VYcraHaBIuBaTh B3aUMOCBSI3b MEXKIY
TOMEOCTa30M KJIETOK U UX THOEIbIO

NToro yacoB 1o teme
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9 | Tema «CTPOEHUE U ®YHKIIUU OPTAHU3MOB»
9.1 | Opranusm kak euHOE 1 buonoruueckoe paznooOpaszue PackppiBath conepkanne TEPMUHOB
LEeJ0e opranu3MoB. OJHOKJIETOYHBIE, Y TIOHSTHI: OPraHKU3M, OpraH,

KOJIOHHAJIbHBIC, MHOT'OKJICTOUHEIC
OpraHU3MBbl.

OC0OEHHOCTH CTPOCHUS

U KU3HEACITCILHOCTH OJHOKJICTOYHBIX
opranu3moB. baktepuu, apxeu,
OJIHOKJICTOYHBIE TPUOHI,
OIHOKJIETOYHBIE BOJIOPOCIIH, IPYTHUE
npoTUcThl. KoNOHMaIbHBIE OPTaHU3MBL.
B3anmocBs3b yacTeit MHOTOKJIETOYHOT'O
opranusma. TKaHU, OpraHbl U CUCTEMBbI
opradoB. Opranu3Mm Kak €JMHOE LIEJI0E.
I'omeocras.

JleMmoHCTpauuu

Tabnuywvl u cxemot: «OTHOKICTOUHBIC
BOJIOpOCIINY, «MHOTOKJIETOUYHBIE
BOJIOpOCTNY, «bakTepuny,
«ITpocretimmuey, «Opranbl HBETKOBBIX
pacteHuin», «CucTeMbl OpraHoB
IMO3BOHOYHBIX JKMBOTHBIXY,
«BHYTpeHHEe CTPOEHNE HACEKOMBIX).
O6opynoBanme: CBETOBOI
MMKPOCKOTI; MUKPOITPENApaThI
OJIHOKJIETOUHBIX OPraHU3MOB; KUBbIC
AK3EMILISIPbl KOMHATHBIX PACTEHU;

OpraHeuIbl, CUCTeMa OPTaHOB, aIapar,
(YHKIIMOHATIbHASI CUCTEMa, TOMEOCTa3.
[TepeyncnsaTh CTPYKTYPHO-
(YHKITMOHATILHBIC YaCTH
OJTHOKJICTOYHBIX, KOJIOHUAIBHBIX,
MHOTOKJICTOYHBIX 1 MHOTOTKaHEBBIX
OpPTaHU3MOB.

XapakTepru3oBaTh 0COOCHHOCTH
CTPOCHHMS H KU3HEACITCIbHOCTH
OJTHOKJICTOYHBIX OPTaHU3MOB,
KOJIOHUAJIBHBIX, MHOTOKJICTOYHBIX

¥ MHOTOTKAHEBBIX OpPraHU3MOB.
CpaBHHBaTh MEX 1y cOOO0M
OJTHOKJICTOYHBIC, KOJIOHUAJIbHBIC,
MHOTOKJICTOYHBIC U MHOTOTKaHEBBIC
OpraHU3MBI
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repOapun pacTeHUM pa3HbIX
OTJICJIOB; BJIAYKHBIC TIPETIAPATHI
KUBOTHBIX

9.2 | Tkanu pacteHuit Tkanu pacteHuid. Tunel pacTuTenbHbIX | PackpbIBaTh copepkaHne TEPMUHOB
TKaHeil: 0Opa3oBaTelibHAsl, TOKPOBHAS, | U MOHSATHI: TKaHb, SIIUAEPMHUC, TPOOKA,
IIPOBOAAIIAS, OCHOBHAS, KOpKa, JIy0, IpeBeCHHa, JPEBECUHHbBIC
Mexanuyeckas. OcobeHHOCTH BOJIOKHA, JTyOsIHbIE BOJIOKHA, COCY/IbI,
CTpOeHUs, PYHKIUHI U paCIONOKEHUS KAMEHUCTBIE KIIETKH.
TKaHEU B OpraHax pacTeHUM. XapaxkTepu30BaTh TUITBI PACTUTEIBHBIX
JleMoOHCTpaLun TKaHel: oOpa3zoBaTesbHas, TOKpPOBHAs,
Tabauywl u cxemol: «TkaHU pacTeHU», | MPOBOJSIIASL, OCHOBHASI, MEXaHUYECKAas;
«Opranbl IIBETKOBBIX PACTEHUI, NEPEUUCIATh OCOOEHHOCTH UX CTPOCHUS
«Kopnesble cuctemMb», « CTpoeHUE Y BBITIOJIHSAEMbIE (DYHKIIMH
cTeds», « CTpoeHue TUCTOBOU
TJTACTUHKI.
OobopynoBaHme: )KUBbIE PK3EMILISIPHI
KOMHATHBIX PACTEHHI; CBETOBOU
MHKPOCKOII; MUKPOIIpEIapaThl TKAHEH.
JlaGopaTopHnasi padora
«/3yueHue TkaHen pacTeHUI»

9.3 | TkaHu KMUBOTHBIX TkaHU )KUBOTHBIX U YETIOBEKA. PackppiBath coneprkanue TEPMUHOB

1 YEJIOBEKA Twurnbl )KUBOTHBIX TKAHEH: Y TIOHSATUM: SMUTEIUHN, CEKPET,

SIUTEIUANIbHAS, COCTUHUTEIIbHAS,
MbIlieuHas, HepBHas. OcoOeHHOCTH
CTpOCHHSI, PYHKIIHIA ¥ PACITOJIOKCHUS
TKaHEe# B OpraHax XUBOTHBIX

U YeJIOBEKA.

MBIIIICYHbIE BOJIOKHA, HEUPOH,
HEUPOTJIHS.

XapakTepu30oBaTh TKAHU )KUBOTHBIX

Y YEJIOBEKA: SMUTEINAIIbHAS,
COEAMHUTEIbHAS, MBILLICYHASI, HEPBHAS;
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JleMoHCTpaLun

Tabauywl u cxemwvl: «Tkanu
AKUBOTHBIX», « CKEJIET UEJIOBEKaY,
«IInmeBapuTenbHas cucTeMay,
«KpoBeHocHas cucremay,
«JIprxaTenpHas cucteMay», «HepBHas
cucreMay, «Koxay, «MpliieuHas
CUCTEMAY.

Ob6opynoBaHme: CBETOBOM MUKPOCKOIT;
MHUKpOMpenapaTsl TKaHEH.
JlaGoparopnas padora

«M3yueHne TkaHen JKUBOTHBIX)»

HEPEYUCIIATh OCOOEHHOCTH UX CTPOEHUS
Y BBITIOJIHAEMBIE (DYHKITHH

94

Opranbl. CuctemMbl
OpraHoB

Opransbl. BereratuBHbie

Y T€HEpAaTUBHBIE OPTaHbl PACTCHUIA.
Oprassl ¥ CUCTEMBI OPTraHOB
JKUBOTHBIX U 4yesnoBeka. OyHKIuu
OpPTaHOB U CHUCTEM OpPTaHOB.
JleMoOHCTpaL U1

Tabauywl u cxemwl: «Opraibl
IBETKOBBIX pacTeHuin», «KopHeBbie
cuctemMbl», «CTpoeHue creds»,
«CtpoeHue JIMCTOBOM TIJIACTUHKNY,
«CKeJIeT uenoBeKay,
«ITumeBapuTenbHas cUCTEMaY,
«KpoBeHocHas cucremay,
«JlpIxaTenpHas cucTeMay,
«BpraenurensbHas cucteMay, «HepBHast

PackpbiBaTh cojiepkaHie TEPMUHOB

U TIOHSTUM: OpraH, KOpeHb, IooeT,
IIBETOK, IIJIOJ, CEMsI, ITOJIOBBIC JKEJIC3bI,
MIOJIOBBIE MTPOTOKH, KOITYJIITUBHBIE
OpTaHbl, CHCTEMBI OPTaHOB.
XapakTepu3oBaTh BEreTaTUBHbBIC

Y T€HEPATUBHBIC OpraHbl PACTCHUM,
COMAaTHUYECKHUE U PETYISTOPHBIE OPTaHbI
YKUBOTHBIX; TIEPEUUCIISATH OCOOCHHOCTH
WX CTPOCHUS U BBITIOJIHSIEMbIC (DyHKIIUU.
YcTranaBnuBaTh B3aUMOCBSI3U MEXKTY
CTPOCHUEM OPTaHOB U MX (DYHKIIHSIMHU.
Paznuuath BUIbI TKAHEH, OpTraHbl

Y CUCTEMBI OPTaHOB, B TOM YHUCJIE
YeJI0BEKa, Ha MUKponpenaparax,
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CUCTEMay, « DHJIOKPUHHASI CUCTEMAY.
O0opynoBaHme: )KUBBIE YK3EMILISIPBI
KOMHATHBIX pacTeHUIl; repOapuu
pacTeHui pa3HbIX OT/ENIOB; CKEJIEThI
MO3BOHOYHBIX; KOJUICKIIUH
0eCr03BOHOYHBIX )KUBOTHBIX; BIIAXKHBIC
npenapaThl >)KUBOTHBIX, CKEJIET
YEJI0BEKa.

JlaGopaTopHuas padora «3yueHue
OpPraHOB LIBETKOBOTO PACTEHUS»

BJIQKHBIX TperapaTax, repoapusix
U MUKpodoTorpadusx, Tabauiax,
MOJIEJISIX U MYJIsiKax

9.5

Ornopa Tena
OpraHU3MOB

Omnopa tena oprann3moB. Kapxkac
pacteHuid. CKeneThl OJHOKJIETOYHBIX
Y MHOTOKJICTOYHBIX )KUBOTHBIX.
HapyXHbIi1 1 BHyTpPEHHUM CKEJIET.
CrtpoeHue U THUIIBI COEIUHEHUS KOCTEM.
JleMmoHCTpauuu

Tabauyvt u cxemvi: «CTpoeHUE
cte0s», « CTpoeHue JIMCTOBOM
IIACTUHKNY, « CKEJIET YeTI0BEKay.
O6opynoBaHme: CKeJEThI
MMO3BOHOYHBIX; BIIAYKHBIC MPENapaThl
JKUBOTHBIX; CKEJIET YEJIOBEKA;
PaKOBHUHBI MOJUTIOCKOB; KOJIEKIIUH
HACEKOMBIX, UTJIOKOXHUX

PackpeiBath coepkaHre TEPMUHOB

Y TIOHSITUI: OTIOPHBIE CUCTEMBI,
000J10YKH KIETKH, PUOPUILIBI, KapKac,
HapYy>KHBIM CKeNeT (XUTUHOBBIN
MOKPOB), TUAPOCTATUYECKUIN CKEJIET,
BHYTPEHHUM CKEJIET, KOCTH (JIJIMHHBIE,
KOPOTKHUE, IJIOCKUE), COCTUHECHUS
KOCTEM, HEMOIBUKHBIE (ILIBBI),
MOJTYTIOJIBUKHBIC, TTOJIBUKHbBIC
(cycTaBbl), OTAEBI CKEIETA
MMO3BOHOYHBIX JKUBOTHBIX: Ueperl,
0CeBoOii ckeneT (M03BOHOYHHUK, TpyAHas
KJIETKa, XOp/a), mosica KOHEYHOCTE,
CBOOO/THBIE KOHEYHOCTH.

OnuceIBaTh HApYKHBII U BHYTPEHHUI
CKEJIEThI 5)KUBOTHBIX, CTPDOCHUE U TUTIBI
COEAMHEHNsI KOCTEH.
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VY craHaBIMBaTh B3AUMOCBSI3U MEXTY
CTPOEHHEM ONIOPHBIX CUCTEM U UX
(GYHKIIUSIMU B OpTaHU3ME.

CpaBHUBaTh CTPOECHHUE ONIOPHBIX CUCTEM
paCTEHU U JKUBOTHBIX

9.6

JIBH>KEHME
OpraHu3MOB

JIBM>KEeHHE OpraHu3MOB. JIBrKEeHNE
OIHOKJIETOYHBIX OPTraHU3MOB:
aMe0OoHuTHOE, )KTYTUKOBOE, PECHUYHOE.
JIBM>KEHHE MHOTOKJIETOYHBIX
pacTeHUI: TPONIU3MBI U HACTHUHU.
JIBM>KEHHE MHOTOKJIETOYHBIX
’)KMBOTHBIX M YEJIOBEKA: MBIIICUHAS
cucrema. Pediexc. CkelleTHbIE MBIIIIIIBI
U uXx pabora.

JleMoOHCTpaL U1

Tabnuywvl u cxemvt.: «OTHOKICTOUHBIC
BOJIOpOoCnY, «lIpocTenmmey,
«Ctpoenue MbIIbDy, « MblllIeuHast
CHUCTEMa»

PackpbiBath conepkaHue TEPMHUHOB
Y TTOHSTUMN: TBU)KCHHE, IBUTATEIIbHbBIC
OpraHeJibl, IBUKEHUE MPOCTEUIIINX
(amebouaHOE, KTYTUKOBOE,
PECHUYHOE), IBMKCHUE paCTCHUN
(TpONM3MBbI, HACTHH ), MBIIIICUHbIE
CUCTEMBI (COKpATUTEIIHHBIC
BOJIOKOHIIA, KOYKHO-MYCKYJIbHBIT
MEIIIOK, CKEJIETHAs MYCKYJIaTypa),
CKeJIeTHAsI MBITIIA (MBITIICYHOE
BOJIOKHO, MUO(DUOpMILIA), BBICIIIHE
JBUTATEIbHBIC IICHTPHI, PA00Ta MBITIIII
(IBUTaTeNbHASA, COMAaTUYECKAs),
MBIIIICYHOE YTOMJICHHE.
XapakTepru30BaTh BUBI ABUKCHUS
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX
OpTaHU3MOB.

OnurchIBaTh CKEJIECTHBIC MBIIIIIBI U UX
pabory.

YcranaBnuBaTh B3aMMOCBSI3b

MEXIY CTPOCHHEM OTIOPHBIX CHCTEM
U JIBUKEHUSIMUA OPTraHU3MOB
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9.7

[Intanue oprannu3smMoB

[Tutanue opranusmos. [lornomenne
BO/IbI, YTJIEKUCIJIOTO Ta3a

1 MUHEPAJIbHBIX BEIIIECTB PACTCHUSIMH.
IInTanue >KUBOTHBIX.
BHYTpuIi010CTHOE ¥ BHYTPUKIIETOUYHOE
nuieBapenue. Iluranre mo3BOHOYHBIX
JKUBOTHBIX. OTHCIIBI
MUIIEBAPUTEIIHLHOTO TPAKTA.
[TumeBapuTEIbHBIC KEJIE3HI.
ITumeBapuTeabHas cUCTEMa YeJI0BEKa.
JlemoHCcTpanuu

Tabauywl u cxemoi:
«Ku1eunornosocTHeIe),
«IInmeBapurenbHas cucremay, «Cxema
IUTAHUS PACTEHUI.

Ob6opynoBaHme: KUBBIC YK3EMILISIPBI
KOMHATHBIX pPacTeHHI; 000py10BaHUE
JUJISL IEMOHCTPALIMKM TTIOYBEHHOTO

Y BO3JIyIITHOT'O MTUTAHUS PACTCHUH,
pacuierieHus Kpaxmaia 1 OeJIKOB

o ieicTBueM (pepMEHTOB

PackpriBath cosepkanue TEPMUHOB

Y TIOHSITUH: MUTaHKE, TUIIICBAPCHUE,
MUIIEBAPUTEIIbHBIC BaKYyOJIH, KUIIIEUHAs
MOJIOCTh, NMUIIEBAPUTEIbHAS TPYOKa,
MUIIEBAPUTEIIHHBIN TPAKT,
MUIIEBAPUTEBHBIC KEJC3bI,
MTUIIIEBAPUTEIIBHBIC COKH.
XapakTepu3oBaTh MUTAHUE KUBOTHBIX;
BHYTPHITIOJIOCTHOE M BHYTPHUKIIETOUHOE
MUIIEBapEHUE.

Pa3nuuate Ha U300pakeHUsIX (CXeMax,
Ta0IUIax, MYyJISDKaX) OTACIBI
MTUIIIEBAPUTEIIBHOTO TPaKTa

Y TTATIEBAPUTENBHYIO CUCTEMY
YyeJIoBeKa.

YcraHaBIMBaTh B3aUMOCBSI3U MEXKITY
CTPOCHUEM OPTaHOB IMUIIICBAPEHUS

9.8

JIpIxaHue OpraHu3mMoB

JlpIxanue opranu3MoB. Jlpixanue
pacTeHui. /[pIxaHue )KMBOTHBIX.
Juddysus razoB uepe3 moBepxXHOCTh
kieTku. KoxkHoe apIxaHue.
JpIxatenpHasi TOBEPXHOCTh. XKabepHoe
Y JIETOYHOE JIbIXaHue. [Ipixanue

PackpbiBaTh cofiep:kaHie TEPMUHOB

U TIOHSTHI: nbixanue, Tuddysus,
KOXHOE JIbIXaHH€e, OpraHbl IbIXaHMUs,
JbIXaTEeIbHbIC IBMXKCHUS, AbIXaTEIbHBIN
LEHTP, JIETOYHbIE 00BEMBI, )KU3HEHHAS
€MKOCTb JIETKUX.
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MMO3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA.
DBOJIIOIIMOHHOE YCI0KHEHUE CTPOCHUS
JIETKUX MTO3BOHOYHBIX )KUBOTHBIX.
JlprxaTenbHasi CUCTEMA YeJIOBEKa.
MexaHu3M BEeHTWISIIUY JIETKUX Y TITUIL
1 MJIEKONIUTAromuX. Perysius
nbIxaHus. JlpixareabHble 00bEMBI.
JlemoHCcTpanuu

Tabnuywl u cxemol: «JIpIxaTenpHas
CUCTEMAY.

O6opynoBanme: 060py0BaHUE

JUJISL IEMOHCTpPAIIAU OTBITOB

10 U3MEPEHUIO )KU3HEHHON €MKOCTH
JIETKUX, MEXaHU3Ma JIbIXaTeIbHbIX
JBIDKEHUN

XapakTepu3oBaTh JIbIXaHUE PACTCHHUI;
JIbIXaHUE )KUBOTHBIX U YEJIOBEKA.
OnuchIBaTh HBOIOIMOHHOE
YCIIOKHEHUE CTPOCHHUS JIETKUX
MO3BOHOYHBIX KUBOTHBIX.

Paznuuatek Ha M300paXkeHUsX (cxemax,
TalbIuIax, MyJisbKax) JbIXaTeIbHY IO
CHUCTEMY YEJIOBEKA.

OnurchIBaTh MEXaHU3M BEHTHIISIITHH
JIETKUX Y TITUI] U MIIEKOTTUTAIOIIHX.

VY cranaBnMBaTh B3aMMOCBSI3U MEXITY
CTPOCHUEM OPTaHOB JIbIXaHUS U UX
GyHKIUSIMHU B OpraHu3Me

9.9

TpancnopT BelecTs
Yy OpraHu3MOB

TpaHcHOpT BEIIECTB Y OPraHU3MOB.
TpaHCIIOPTHBIE CUCTEMBI PACTEHUM.
TpaHCIIOPT BEMIECTB Y KUBOTHBIX.
KpoBeHocHasi cuctema u ee OpraHbl.
KpoBeHocHast cucteMa 1mo3BOHOYHBIX
JKUBOTHBIX M 4yenoBeka. Ceparie,
KPOBEHOCHBIE COCYIbI U KPOBb.
Kpyru kpoBooOparieHusl.
DBOJIFOLIMOHHBIE YCIOKHEHUS
CTPOCHUS KPOBEHOCHOW CHUCTEMBI
MTO3BOHOYHBIX )KUBOTHBIX.

PaGoTa cepara u ee perysius.

PackpbiBaTh copepxaHue TEPMHUHOB
Y TIOHSATHI: TPAHCTIOPT BEILIECTB,
TPAHCIIOPT Y PACTEHUH, KPOBEHOCHAs
CUCTEeMa KUBOTHBIX, KPOBB, IJIA3Ma,
(bopMEeHHBIE PJIEMEHTHI,
KpOBOOOpAIICHHE, KPYTH
KpOBOOOpAIIICHUS, CEPACUHBIN LUK,
mumpooOparienue, mumda,
auM(paTUYECKHUE COCYIbl,
auMQaTHIECKUE Y3TIbl, BHYTPEHHSSA
cpena opraHusma.

XapakTepu3oBaTh TPAHCIIOPT BEILIECTB
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JleMoHCTpaLun

Tabauywl u cxemwvl: «Oprassl
[[BETKOBBIX pacTeHui», « KopHeBbie
cucteMmbl», «CTpoeHue cTeOs,
«CTtpoeHue JIMCTOBOU IITACTUHKIY,
«KpoBeHocHas cucteMay,
«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX
YKUBOTHBIX)»

y pacTeHUM U 0eCITO3BOHOYHBIX
JKAUBOTHBIX.

OnuceiBaTh KPOBEHOCHYIO CHCTEMY
’KHBOTHEIX M YCJIOBEKA.

PaznuyaTe Ha n300paxkeHusx (cxemax,
Ta0IuIAax, MyJIsKaxX) KPOBEHOCHYHO

1 JIMM(GATUIECKYIO CHCTEMY YelIOBEKa.
YcraHnaBiauBaTh B3aMMOCBSI3U

MEXy CTPOCHHEM OpPraHOB
KpOBOOOpAIICHUSI U UX (PYHKIIHSIMH

B OpraHu3Me

9.10

Brinenenue
Yy OpraHu3MOB

Brinenenne y opranu3moB. Beiienenne
y pacTeHul. Briienenue y )KuBOTHBIX.
CoxkpatuTenbHble Bakyosu. Opranbl
BblJeNIeHUA. DUITbTpanusi, CEKpeuus u
oOpaTHOE BcachIBaHWE KaK MEXaHU3MBbI
paboThl OpraHoB BbieneHUs. CBsI3b
TOJIOCTH TeJIa C KPOBEHOCHOU

Y BbIICJIUTEILHON CHCTEMaMH.
Brienenue y m03BOHOYHBIX AKUBOTHBIX
u yenoBeka. [louku. Ctpoenue

1 QyHKIIMOHUPOBaHKE HEPpOHA.
OOpazoBaHue MOYH Yy Ye€IOBEKA.
JlemoHCTpauuu

Tabnuysl u cxemol: «BplienuTenbHas
CUCTEMAY

PackpsiBaTh cojiep:kaHME TEPMUHOB

Y TIOHSITUI: BBIAEIIECHUE, T'YyTTALUA,
JIMCTOMA/, COKPATUTEIBHBIC BAKYOJIH,
V3BUTHIE KAHAJIBLIbI, 3BE€314aThIE
KJIETKH, BBIJICIUTEIbHBIC TPYOOUKH,
MAJIBITUTUEBBI COCY/IbI, IOYKH,
MOYETOYHUK, MOUYEBOU ITy3bIPb,
He(dpoH, Moya.

XapakTepu30oBaTh NPOLIECC BBIICICHUS
Yy PaCTEHHUH U )KUBOTHBIX.

Paznmuuate Ha n300pakeHUsIX (CXemax,
Ta0IHIIaX, MYJISDKAX) BBIICIUTEIHLHYIO
CHUCTEMY YEJIOBEKA.

OnuceiBath MEXaHU3M
(byHKUIHOHUPOBaHUS HePpOHA; Mpoliecce
00pa3oBaHMs MOYH.
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YcTaHaBnUBaTh B3aUMOCBSI3U MEXKTY
CTPOCHHEM OPTaHOB BBIJICICHUS U UX
(GYHKIUSIMHU B OpraHu3Me

9.11

3amura y opraHu3MoB

3amnuTa y opraHu3MoB. 3aimTa
Y OJIHOKJIETOUYHBIX OPraHU3MOB.
Criopbl OakTepHil ¥ LUCTHI
MpOCTENIINX. 3aluTa y

MHOTOKJIETOYHBIX pacTeHnil. Kytukyia.

CpencTBa NacCUBHOM U XUMHUYECKOM
3amuThl. OUTOHIUABI.

3ammTa y MHOTOKJIETOYHBIX
KUBOTHBIX. [TOKpOBBI 1 NX
IIPOU3BOJIHBIE. 3alIUTa OPTaHU3Ma

ot Oosne3Hell. IMmmyHHas cuctema
yenoBeka. KieTouHbli 1 ryMOpaJIbHBIN
MMMYHHTET. BpoKIeHHBI

1 TIPUOOPETEHHBIN crieIupUIecKuii
UMMyHUTET. Teopus KIOHAIBHO-
cesnekTuBHOro ummyHnurera (I1. Dpnux,
@®.M. bepuer, C. Tonerana).
BocnanuTenbHble OTBETH OPraHU3MOB.
Ponb BpoKI€HHOIO UMMYHHUTETA

B Pa3BUTUH CUCTEMHBIX 3200JI€BaHUIA.
JlemoHCTpauuu

Tabnuyvl u cxemor: «Koxay,
«UmmynuteT», «CTpoenue ctelsy,
«CTpoeHue JIMCTOBOM IIJIACTUHKI)

PackpbiBath conepxaHue TEPMHUHOB

Y IOHSITHI: KaICyJia, 3HA0CIIOPa, [IUCTA,
KyTHUKYJa, CpPEJCTBA TAaCCUBHOMN
3aIUTHI, CPEACTBA XUMUYECKOM
3aIIUTHI, KO)KHBIE TOKPOBBI,
UMMYHUTET, UIMMYyHHAasi CUCTEMA,
AHTUTE€H, AaHTUTETIO.
XapakTepu30BaTh BUJIbI 3AILUTHI

Y OJTHOKJIETOUYHBIX U MHOT'OKJIETOUHBIX
OpraHU3MOB.

OnuceIBaTh CTPOEHUE KOKHBIX
MOKPOBOB M UX MIPOU3BOIHbIX.
Paznuuate Ha U300pakeHUsAX (cxemax,
Ta0JIMIIaX, MYJISKAX ) OpTaHbl
MMMYHHOU CHCTEMBI YEJIOBEKA.
YcTaHaBnuBaTh B3aUMOCBSI3U MEXKIY
CTPOEHHUEM OPraHOB 3AIUTHI U UX
GyHKIUSIMHI B OpraHU3Me
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9.12

PaznpaxxumMocTb
Y pEryJsinus
Yy OpraHu3MOB

Pa3npaxumMoCTh U peryssnus

y opranu3MoB. Pa3znpaxumMocTb

Y OAHOKJIETOYHBIX OPTaHNU3MOB.
Takcucsl. PaznpaxuMocTs 1 peryisanus
y pacteHuid. PocTOBBIE BelecTBa U X
3HAYCHHUE.

Hepsnas cucrema u pediaexropHas
peryisiuus y ;KkuBoTHbIX. HepBHas
CUCTEMA U €€ OTAEIbI. DBOJIIOLHOHHOE
YCJI0)KHEHUE CTPOCHUS HEPBHOM
CUCTEMBI y )KMBOTHBIX. OTIEIbI
TOJIOBHOI'O MO3ra II0O3BOHOYHBIX
KUBOTHBIX. Pediekc u pediekropHas
nyra. be3yciioBHbIE U yCIOBHBIE
pedIIeKCHl.

['ymopanbpHas perynsuus

Y SHJOKPUHHAs CHCTEMA )KUBOTHBIX

1 yenoseka. JKene3pl 3HTOKPUHHON
CHUCTEMBI U UX TOPMOHBI. JlericTBue
TOPMOHOB. B3auMoCBs3b HEpBHOM

Y DHAOKPUHHOM cucteM. I unoramamo-
runodu3apHasi CuCTeMa.
JlemoHCTpauuu

Ilopmpem: N. 11. I1aBnos.

Tabnuyst u cxemvi: «CTpOSHHUE TUIPHIY,
«CtpoeHnue mianapumn», « BHyrpennee
CTPOEHUE JA0KIAEBOTO YEPBS»,

PackppiBath conepkanne TEPMUHOB

Y TIOHATHN: pa3apa>kuMOCTh,
PEryJIALus, TAKCUCHL, POCTOBBIE
BelIeCTBa (ayKCUHBI), HEPBHAs CUCTEMA,
pedexTopHas peryssius, pedexc,
pedekTopHas a1yra, HepeJHUi MO3T,
IIPOMEKYTOUYHBIN MO3T, CPETHUN MO3T,
MO3K€4OK, IPOJA0ITOBATHIA MO3T,
BEreTaTUBHAsl HEPBHASL CUCTEMA,
ryMOpaJibHas peryJisilius, TOPMOHBI,
SHJIOKPUHHAS CUCTEMA, TUTIOTAJIAMO-
runodusapHas CUCTEMA.
XapakTepu3oBaTh pa3IpaKUMOCThb

Yy OJTHOKJIETOYHBIX OPTraHNU3MOB

U pedIIEKTOPHYIO PETYIIALNIO

y )KMBOTHBIX.

Paznuuate Ha n300pakeHUsIX (cxemax,
TabIMIAaX, MyJISDKAaX) HEPBHYIO CHCTEMY
Y €€ OTJAEJIBI; OTAENBI TOJIOBHOTO MO3Ta
MO3BOHOYHBIX KUBOTHBIX.

OnuceIBaTh r'yMOpaIbHYO PETYIISLUIO
y )KMBOTHBIX.

Pa3znuyats Ha n1300pakeHUsIX (CXeMax,
Ta0IMIIAX, MYJISKAX ) SHTOKPUHHYIO
CUCTEMY JKUBOTHBIX U YEJIOBEKA.
HasbiBaTh xene3bl S9HAOKPUHHOU
CUCTEMBI UeJIOBEKa U BbIpadaThIBaeMble
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«Hepsnas cuctema pbi6», «HepBHas
cucrema Jisirymkn», « Hepsuas cucrtema
npecMbIKaromuxcs», «HepBHas
cuctema nTuiy, «HepBHas cucrema
MJIeKOnuTamux», «HepBHas cucrema
YEJI0BEKA», « DHIOKPUHHASL CUCTEMAY,
«Peduexcy.

Ob6opynoBanme: MOJICJIM TOJIOBHOTO
MO3ra pa3JInYHbIX )KUBOTHBIX

VUMH TOPMOHBI.
OnuceIBaTh AEMCTBUE TOPMOHOB.

Y craHaBIMBaThH B3aMMOCBSI3H MEXTY
CTPOEHUEM OPIraHOB HEPBHOM

Y DHJIOKPUHHOM CHCTEM U UX
(YHKIUSMU B OpraHu3Me.
XapaxkTepu30BaTh BOJIIOLUOHHOE
YCII0)KHEHUE CTPOCHUSI HEPBHOU
CHUCTEMBI y ’KUBOTHBIX

Htoro yacoB no teme 17
10 | Tema «PASMHOXEHUWE U PABBUTHUE OPT'AHU3MOB»
10.1 | ®opmbl pa3MHOKEHUS 1 @opMbI pa3MHOKEHUS OPTAHU3MOB: PackpeiBaTh copepkaHne TEPMUHOB
OpraHu3MOB Oecrnosioe (BKJIIOYasi BEr€TaTUBHOE) Y TIOHATUI: PA3MHOXEHHUE, MPOCTOEC

u nosioBoe. Bupl Oecmosioro
Pa3MHOXKEHUS: IOYKOBaHUE,
CHOPYJISILIMS, (PparMeHTalus,
KJIOHUPOBAHMUE.

JleMoOHCTpaL U1

Tabauywvl u cxemol: «BereTaTuBHOE
pasMHOXeHue», « Turmbl 6ecronoro
pa3MHOXEHUs», «Pa3zMHOKEeHUE
XJIaMHUJIOMOHAIbI», «Pa3MHOKEHHE
ABIJICHBD, «Pa3MHOKEHUE TUIPBI»

JieJIeHue, TIOYKOBaHHE, CIIOPY LU,
BEreTaTUBHOE Pa3MHOKCHHE,
(parmeHTaIys, KIOHUPOBAHUE, FAMETHI,
criepMaTo30ui (CriepMuil), sIMIeKIIeTKa,
3UroTa, KOHbIOT ALK

[lepeuncisaT 0COOEHHOCTH OECTIOIOTO
Y TI0JIOBOTO Pa3MHOKEHHSI OPTaHU3MOB.
XapakTepu30oBaTh CYIIHOCTb U (DOPMBI
0ecrosoro pa3sMHOKEHUSI OPraHU3MOB;
OMoI0rMuecKoe 3Ha4eHne Oecroaoro
pa3MHOKEHHUSI.

Paznmnuate criopy kax
CHELMATM3UPOBAHHYIO KIIETKY,
IpeIHa3HAaYEeHHYO JIJIs OECII0I0r0
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Pa3MHOXKEHUS, U CIIOPbI OaKTepuil.
OOBACHATH NPEUMYIIIECTBA ITOJIOBOTO
Pa3MHOXKEHUS HaJ OECTIOIBIM.
PackpbiBaTh poiib KIIOHUPOBAHUS

B CEJIEKIIUU U CEITbCKOM XO35IIICTBE

10.2

[lomoBoe
Pa3MHOKEHHE.
Meiios

[TosnoBoe pazmuoxkenue. [Tonoseie
KJIeTKHU, Wiu raMeTsl. Meiio3. Ctaanu
Meno3a. [loBenenrue xpoMocom

B Meio3e. Kpoccunronep.
buooruueckuii cMbICa Meiio3a U
MOJIOBOTO Tporecca. Menos u ero
MECTO B )KU3HCHHOM IIUKJIC
OpraHu3MOB.

JleMoOHCTpaL U1

Tabnuywvl u cxemot: «Mero3»,
«XpPOMOCOMBD»

PackpriBath coepkaHnre TEPMUHOB

Y TIOHSATHI: MEHO3, ONBAJICHTHI,
KPOCCUHTOBEP, UHTEPKUHES,
HE3aBUCHUMOE PACIIPENCIICHHUE;
KPOCCHHT'OBED.

Paznuuate Ha n300pakeHusIX (cxemax,
Ta0JIMIIaX ) U MUKpOIIpernapaTax 3peiibie
MOJIOBBIE KJIETKH MJIEKOTTUTAIOIINX

Y OpTaHbl Pa3MHOYKEHUSI BBICIITUX
pacTeHuil.

PackpsiBaTh CylIHOCTH M€11034,
XapaKTEepU30BaTh €ro OTACIbHbBIC
CTaJU.

Onpenensate MecTo Meio3a

B )KM3HEHHBIX ITUKJIAX Pa3TUIHBIX
OpPraHu3MOB.

OOBACHATH OMOJIOTHYECKUI CMBICIT
KPOCCUHTOBEPA, OIUCHIBATH €TO
MEXaHH3M.

CpaBHMBATH MEI0O3 C MUTO30M;
pa3InyaTh OTACIbHBIE UX CTATUN

Ha MHUKpoOIIpernapaTax u n300pakxeHHsIX
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(cxemax, TabnuIax).
PackppIBaTh 3BOIIOIIMOHHOE 3HAUCHHE
MIOJIOBOTO Pa3MHOKCHHS OPTAaHI3MOB

10.3 | ['amerorenes. [Ipen3aponpiieBoe pa3BUTHE. PackppiBath coneprkanne TEPMUHOB

OO6pazoBanue I'ameTorenes y xKuBOTHBIX. [10J10BBIE Y TIOHSITU: TAMETOTIEHE3,
Y Pa3BUTHE MOJOBBIX xene3bl. OOpa3oBaHHE U PA3BUTHE CIIEpPMATOr€HE3, OOTEHE3, CEMEHHUKH,
KJIETOK IIOJIOBBIX KJIETOK. CiepMaToreses SUYHUKH, CIIEPMATOTOHUH,
1 ooreHes. CTpoeHue MONOBBIX KIIETOK. | CIIEPMATOIUTHI, CIIEPMATH/IBI,
Omiog0TBOpEHNE U SMOPUOHAIBHOE CIEpPMaTO30U/Ibl, OOTOHUH, OOLIUTHI,
pa3BuTHE KUBOTHBIX. CIIOCOOBI NOJIAPHBIE TeJbLa, IUIEKIIETKA,
OIUIOOTBOPEHUS: HAPYKHOE, aKkpocoMa.
BHyTpeHHee. [lapTreHorenes. [TepeuncnsaTh cTa M raMETOreHE3A
JleMoOHCTpaL U1 y KUBOTHBIX.
Tabnuywvl u cxemoi: «I'ameroreHesy, OnuceiBaTh IPOLIECC TAMETOTEHE3A
«CTpoeHue SMIEeKIeTKN Y €0 IEPHUObI, CTPOCHHE MOJIOBBIX
Y CIIEPMATO30M1a». KJIETOK.
OO6opynoBaHme: CBETOBOM MUKpOCKoI; | PazinuaTs OCOOEHHOCTH
MUKpOIpenaparhl SHIEKIETOK U cIiepMarToreHesa u 0OoreHesa.
CIEPMATO30MIOB. OnuceIBaTh NPOLECCH OCEMEHEHUS
JlabopaTtopHasi padora «/3yuyeHue Y OTUIOJIOTBOPEHUS, PAa3HbIE BAPUAHTHI
CTPOEHMS MOJIOBBIX KJIIETOK HAa TOTOBBIX | ITAPTEHOIE€HE3a
MUKpOTpenaparax»

10.4 | UnguBuayanbsHoOe NHnuBuayaibHOE pa3BUTHE PackpriBath cosepkaHrne TEPMUHOB
pa3BUTHE OpPraHu3MOB (OHTOTEHE3). Y [TOHSATUI: OIJIOJIOTBOPEHHUE, 3UTOTA,
OpraHU3MOB — OMOpHOJIOTHs — HAayKa O pa3BUTHH OsacTomep, aKpOCOMHas peakius,
OHTOT€HE3 opranu3moB. CTaauu sMOproreHes3a IIPOHYKJIEYC, MAPTEHOTEHE3,

KUBOTHBIX (Ha MIPUMEPE JISITYIIKH).

aMOpuoreHes, npobienue, Oiacryna,
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Hpobnenue. Tumnsl gpodrieHusl.
OcobenHocTy ApoOIICHUS
MJIEKONTUTAOIINX. 3apO/IbIIIEBbIC
JUCTKHU (TacTpyJisiiys). 3akiagKa
OpraHoOB U TKaHEH U3 3apObIIIEBIX
JUCTKOB. B3auMHoe BiusiHuE yacTen
Pa3BUBAIOILIETOCS 3aPO/IbIIaA
(aMOpuoHasIbHAS UHAYKITHUS ). 3aKiIaaKa
TUTaHa CTPOEHUS JKUBOTHOTO KaK
pe3yNbTaT HepapXUIECKUX
B3aUMOJCUCTBUN I'eHOB. BinsHue

Ha HYMOpPHUOHAIBHOE Pa3BUTHE
pa3IUYHbIX (DAKTOPOB OKPYKAIOIIEH
Cpebl.

JlemoHCTpauuu

Topmpem: X. lllneman.

Tabauywl u cxemvl: «OCHOBHBIE CTATTUU
OHTOTEHE3a.

OobopynoBanme: moaenb «Luki
Pa3BUTHS JIATYIIIKI

MOpyJa, racTpyJia, Heupyna,
OpraHoreHes, 3KTojiepMa, Me30oJepma,
SHTOJEPMA, LIEJIOM, HEpBHAs TPyOKa,
XopAa, KHllevyHas Tpyoka.
OmnpenensiTb SMOpHUOHAJIBHBIN TEPUO]T
pa3BUTHUS OpraHU3Ma U OIHUCHIBATH
OCHOBHBIE 3aKOHOMEPHOCTH
Ipo0OsieHus: — 00pa3oBaHue
OJIHOCJIOMHOTIO 3apo/blIia — OJacTybl;
3aBUCUMOCTB X0Za IpoOIeHus

OT KOJINYECTBA KEJITKA B AULEKIIETKE;
racTPYJISILUIO U OPraHOTEHE3.
OO0bsCHATH ATanbl AU HEPEeHIIMPOBKU
TKaHel, 00pa30BaHMs OPTaHOB U CUCTEM
OpraHoB.

XapakTepu30oBaTh PETYJIISALUIO
AMOPHOHATILHOTO Pa3BUTHS;
JNETEPMHUHAIMIO U YMOPUOHATIBHYIO
UHAYKIINIO; TeHETUYECKUI KOHTPOJIb
pPa3BUTHUA.

O60CHOBBIBATH BPETHOE BO3/ICHCTBUE
TabAuyHOTO JIbIMA U AJIKOTOJISl Ha XOJ1
AMOPHUOHAIEHOTO

U TIOCTAMOPHOHATBHOTO Pa3BUTHUS
OpraHu3Ma 4ejoBeKa

10.5

Poct u pazBurue
KUBOTHBIX

Poct u pa3zBuTHE )KUBOTHBIX.
[TocTAMOpHOHATBLHBIN TTEPHO/I.

PaCKpBIBaTB COACPIKaHNEC TCPMHUHOB
Y TIOHSTHM: OHTOI'CHES,
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[IpsiMmoe u HenpsIMOe pa3BUTHE.
Pa3zButne ¢ meramopdozom

y 0eCro3BOHOYHBIX U MO3BOHOYHBIX
KUBOTHBIX. bHOJIOrnuecKoe 3Ha4YeHNE
NPsIMOTO ¥ HENPSMOTO Pa3BUTHS, UX
pacnpocTpaHeHue B npupoe. Tumsl
pOCTa JKUBOTHBIX. DAKTOPBI PETYIISAILUN
pOCTa )KUBOTHBIX U YesoBeka. Ctaauu
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS

y ’KMBOTHBIX U 4esioBeka. [lepnopl
OHTOr€He3a yesioBeka. CtapeHue

U CMEPTh KaK OMOJIOTUYECKHE
ITPOLIECCHI.

JlemoHCTpauuu

Tabnuyst u cxemor: «IIpsimoe

U HenpsiMoe pas3Butue», «Passurtue
MaMCKOro )Xyka», «PazButue capanumny,
«Pa3BuTHE JSATYIIKI.

IIpakTueckas padora

«BbIsiBIEHME IPU3HAKOB CXOJICTBA
3apOABILIEN TO3BOHOYHBIX )KUBOTHBIX)

OCTAMOPHUOHAIBHOE PA3BUTHE,
meTamop(o3, TMUYUHKA, POCT, CTApEHUE,
CMEpTb.

XapakTepru30BaTh NOCTIMOPHOHATBHBIN
NEPUOJ Pa3BUTHUSI OPraHU3Ma U €ro
OCHOBHBIE (DOPMBI.

XapakTepru30oBaTh NPSIMOE Pa3BUTHE

U €T0 TEPUOIBI.

WN3narars conepxanue Teopuit
CTapeHUsi OpraHU3MOB.

OOBACHATH OMOJIOTUYECKUIN CMBICIT
pa3BUTHS ¢ MeTamop(ho3oM

10.6

PasMHOxkeHne
Y Pa3BUTHUE PACTECHUH

Pa3zmHoOkeHHEe U pa3BUTUE PACTECHUMN.
["amerodur u ciopodut. Meiio3

B )KU3HEHHOM IIMKJIE PACTEHUM.
OO0pazoBaHue crop B Mpolecce Meiosa.
['amerorenes y pacTeHun.
OmIog0TBOPEHUE U pa3BUTHE

PackprIBaTh copep:kaHue TEPMUHOB
U TIOHSITHI: TameTodut, criopodur,
AHTEPHJINH, APXECTOHHH, 3aPOCTOK,
Meracropa, 3apOoJIbIIIEBbIA MEIIOK,
CUHEPTH/IbI, aHTHIIOABI, MUKPOCTIOPA,
IBLIBIIEBOE 3€PHO, IBOMHOE
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pacTUTEIBHBIX OPraHu3MoB. J[BoiiHOE
OIUIOIOTBOPEHUE Y IBETKOBBIX
pactenuii. O0pa3oBaHKE U Pa3BUTHE
ceMeHUu. MexaHU3MBbl PETrYJISIIUN
OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.
JdeMoHcTpauuu

Hopmpem: C. I'. HapammuH.
Tabauysl u cxemoi: «JIBoHHOE
OTUIOIOTBOPEHUE Y LIBETKOBBIX
pactennin», «CTpoeHne ceMsH
OIHOJIOJBHBIX U JBYNOJIBHBIX
pacteHuin», « KU3HEHHBIN LUK
MOPCKOM KaIyCTb», « KU3HEHHBIN
UK MXa», «’KM3HEHHBIN 1TUKJI
ManopOTHUKA», « KM3HEHHBIN LIUKJIT
COCHBD».

JlaGopaTropnas padora

«CTpoeHue OpraHoB pPa3MHOKEHUS
BBICIIMX PACTEHUI»

OIIOAOTBOPEHUE, POCT, MEPUCTEMA,
KaMOuii, IEpUO/Ibl OHTOT€HE3a
LIBETKOBBIX PACTEHUM.
XapakTepuzoBaTb 0COOEHHOCTH
0€cI10JI0T0 U MOJIOBOTO Pa3MHOKEHUS
LBETKOBBIX PACTCHUII.

Boiaensate 0cOOEHHOCTH MPOTEKaHUS
raMeToreHesa y IBETKOBBIX PACTEHUH.
OnuceIBaTh MPOILECC ABOMHOTO
OIUIOAOTBOPEHUS Y LIBETKOBBIX
pacTeHuil U OOBACHSTH €ro
IPEUMYILECTBA 10 CPABHEHUIO

C OTUIOJJOTBOPEHUEM Y CIIOPOBBIX

Y TOJIOCEMEHHBIX

Htoro

qacoB I10 TEMEC

8

11

Tema «I'eHeTHKA — HayKa 0 HACJICACTBCEHHOCTU U USMECHYUBOCTH OPraHU3MOB»

11.1

HcTtopus cranoBIIeHUS
Y Pa3BUTUS TEHETUKH
KaK HayKH

1

HcTopusi cTaHOBIICHUS U PA3BUTHS
I€HETUKH KaK Hayku. PaboThl

I'. Menpens, I'. ne ®puza, T. Moprana.
Posb 0TE€4eCTBEHHBIX YUEHBIX

B Pa3BUTHU TeHETUKHA. PaGOTHI

H.K. Konsnosa, H.1. BaBuiona,

PackpriBaTh conepkanrue TEpMUHOB
U TIOHSTHUM: TEHETHUKA, T'CH.
JlemoHCTpUpOBaTh 3HAHUS HCTOPUH
BO3HUKHOBECHHS I'€HETUKH.
XapakTepu30BaTh OCHOBHBIE TAIIbI
Pa3BUTHS TEHETUKHU KaK HAYKU
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A.H. benosepckoro, I'.J]. Kaprnieuenko,
FO0.A. ®unumuenko, H.B. Tumodeena-
Pecosckoro.

JleMoHCTpaLu1

Iopmpemuwi: I'. Mennens,

I'. e ®pus, T. Mopras,

H. K. Komsuos, H. K. BaBunos,

A. H. benozepckuii, I'. /[. Kapnieuenko,
1O. A. ®ununueHko,

H. B. Tumodeen-PecoBckuit

11.2

OCHOBHBIC IOHATHS U
CHUMBOJIBI TCHCTHUKN

OCHOBHBIE TEHETUYECKHUE TOHSATHUS

Y CUMBOJIBI. [ OMOJIOTHYHBIE
XPOMOCOMBI, aJJIEJIbHBIE TEHBI,
aJbTEPHATUBHBIC MPU3HAKH,
JIOMHHAHTHBIN U PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA,
YUCTAasl JIMHUSI, THOPUIBI, TEHOTHII,
dbenotun. OCHOBHBIE METOIbI
TE€HETUKU: THOPUI0TIOTUYECKUH,
LATOJIOTUYECKUI, MOJIEKYJIIPHO-
TEHETUYECKUU.

JlemoHCTpauuu

Tabauywvl: «MeTobl TCHETUKHY,
«CxeMbl CKpEIIBaHUS».
JlaGopaTropnas pabora
«JIpo3oduiia kak 00BEKT FeHETUHIECKUX
HUCCIJICJOBAHUI

PackpbiBaTh cojiepkaHue€ TEPMUHOB

Y IOHSITUI: HACJICACTBEHHOCTb,
HacCJIeI0BaHNE, U3MEHYUBOCTD,
reHOTuI, (PeHOTHUII, TEHOM, JIOKYC,
XPOMOCOMBI, aJIIeNIbHBIE TEHBI (AJIJIeIN),
aJbTEpPHATUBHBIE TPU3HAKH,
FOMO3UTI0Ta, F€TEPO3UTOTA,
JOMWUHAHTHBIA PU3HAK, PELECCUBHBIN
MPU3HAK, YUCTas JIUHUSI, TUOPHUIBI.
[Tonb30BaTHCS FEHETUYECKOM
TEPMHUHOJIOTUEN U CUMBOJIUKOU

JIJIS1 3aTIMCH CXE€M CKpEILMBaHUS

NToro yacoB 1o teme
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12

Tema «33KOHOMepHOCTI/I HaCJICACTBCHHOCTI

12.1 | BakoHOMEpHOCTH 2 MoHOrnOpHUIHOE CKpEIIUBAHUE. PackppiBath conepkanne TEPMUHOB
HacJIeJOBaHUS ITepBblii 3aKk0H MeHaens — 3aK0H Y TIOHSITUI: MOHOTHOPHUIHOE
MIPU3HAKOB. eAMHO00pa3usi THOPUIOB MEPBOTO CKpEILIUBaHUE, YUCTOTA TAMET,
Mounorubpuanoe nokoJjieHus. [IpaBuno JOMUHUPOBAHUS. | TOMUHUPOBAHUE, PACIICIUICHHUE
CKpEILUBaHUE Bropoii 3akoH MeHiens — 3aK0H MIPU3HAKOB.

pacIIEIUICHUs TPU3HAKOB. OnunceiBaTh onbITE . Mennens
[{utonornyeckne OCHOBBI 10 U3YYEHUIO HACJIEA0BaHUS OJHOMN
MOHOTUOPHUIHOTO CKPEIIMBAHMUS. napsl MPU3HAKOB y TOpOXa MOCEBHOTO.
['unoTe3a YuCTOTHI TaMeT. [IpuBoUTH HOPMYITUPOBKHU TIEPBOTO
JlemoHCcTpanuu U BTOpOro 3akoHOB I'. MeHnens (3akoHa
llopmpem: I'. MeHienb. eIMHOo00pa3usi THOPHUIOB MIEPBOTO
Tabnuyvt u cxemoi: «I1epBbIii U1 BTOPON | MOKOJICHUS, 3aKOH PACIICTICHUS
3aKOHBI MeHemns . MPU3HAKOB) U OOBACHATH UX
Oo6opynoBanme: MOJICIb IIUTOJIOTUYECKHNE OCHOBBI.

JUISL IEMOHCTPAIUK 3aKOHOB CocTaBisiTh CX€Mbl MOHOTHOPUTHOTO
eAMHO00pa3usi THOPUIOB MEPBOTO CKpEILUBAHUA U pelIaTh TEHETUYECKUE
TIOKOJICHUS U PACIICIUICHHS PU3HAKOB; | 3aJa4d HA MOHOTHOPHIHOE

CBETOBOW MUKPOCKOI, MUKpPOIIpenapar: | CKpeluBaHue

«JIpo3odumnay.

IIpakTnueckas padora «M3yueHue

pPe3yJbTaTOB MOHOTUOPHUIHOTO

CKpCILUBAHUA Y IPO30(PUITBD)

12.2 | Ananusupyroiiee 1 AHaIM3UPYIOIEe CKPEITUBAHUE. PackpsiBaTh conepxanre TEPMUHOB
CKpEIL1BaHUE. ITpoMexxyTOUHBIN XapakTep Y NIOHSATUI: aHAJU3UPYIOLLEe
Hemnonnoe HacnenoBaHus. Pacmennenue CKpEILIMBAHNE, HETIOJIHOE
JIOMUHUPOBAHUE MIPU3HAKOB [TPU HEMIOJITHOM JOMUHHUPOBAaHHE, KOJOMUHUPOBAHHUE.
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JIOMUHUPOBAHUHU.
JleMoHCTpaLu1

TabyuIbl ¥ CXeMBI: « AHATTU3UPYIOIICe
CKpemuBanuey, «Hemomxnoe
JIOMUHUPOBAHUE

CocCTaBIATh CXEMBI AHAJIM3HUPYIOLICTO
CKpCIIUBAHHUA U PCIIATE TCHCTUYCCKUC
3aa491 Ha aHAJIM3UPYIOIICC
CKPCHIMBAHUC U HCIIOJIHOC
JOMHUHHUPOBAHHUC

12.3

Jurudpuanoe
CKpEIINBAHNE

JurubpuaHoe ckpemniuBanue. Tpetuid
3aKOH Menzens — 3aKOH HE3aBUCUMOT0
HACJIEIOBAHUS IIPU3HAKOB.
[{uronornyeckrue OCHOBBI
JUTHOPUHOTO CKPEUTUBAHHUS.
JlemoHCcTpanuu

Ilopmpem: I'. Mennens.

Tabauywl u cxemvl: «Tpetnii 3aKoH
Mennemns.

Oob0opynoBanmne: MOJIEIb

JUISL IEMOHCTPALAK 3aKOHA
HE3aBUCUMOTO HACIIEOBAHUs
IIPU3HAKOB; CBETOBOW MUKPOCKOII;
MuKpornpenapar «Jpo3oduiay.
IIpakTuyeckas padora

«M3yuyenue pe3ynpraroB
JUTHOPUTHOTO CKPELTUBAHUS

y Ap030(UITBDY

PackpriBath coepkaHnre TEPMUHOB

Y TIOHSITUN: TUTUOPUIHOE
CKpellnBaHue, GEeHOTUIMUYECKUIMA
paguKai.

OnuceiBats onbIThl ['. MeHnens

10 U3YYEHUIO HACJIEAOBaHUS

JIBYX TIap MPU3HAKOB y rOpoxa
MIOCEBHOTO.

[TpuBoAUTH (HOPMYITUPOBKY TPETHETO
3akoHa I'. Menaens (3akoHa
HE3aBUCHMOTO HACIEAOBAHUS
MPU3HAKOB) U OOBACHSTH €TO
UTOJIOTMYECKHE OCHOBBI.

[IprmMeHsITh MaTeEMaTUYECKUI

pacyeT ¢ MoMoIbio (PEeHOTUITUYECKOTO
paauKana 1 METo/1a MePEeMHOKEHUS
BEPOSITHOCTEW BAPUAHTOB PACIICTIICHUS
MPU3HAKOB Y TIOTOMKOB 10 (DEHOTHUITY
Y TEHOTUITY.

CocTaBisATh CXEMBI TUTHOPUTHOTO
CKpEILHUBAHUsA U PEIIATh TEHETUYECKNE
3aJ1a4M Ha TUTHOPUIHOE CKpPEIINBAHNE
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12.4

CuerieHHoe
HaCJIEJOBaHUE
MIPU3HAKOB.
XpOMOCOMHas1 TEOPHsI
HACJIEICTBEHHOCTU

CueruieHHOE HACTIEIOBAHUE TPUZHAKOB.
Pa6otel T. Moprana. CueruieHHOe
HACJICIOBAHUE TE€HOB, HAPYIIICHUE
CUEIJICHUS] MEX Ty T€HAMH.
XpOoMOCOMHasi TEOpHUs
HAaCJIeJICTBEHHOCTH.
JlemoHCcTpanuu

Ilopmpem: T. Mopran.

Tabauywl u cxemol: «CIETIIICHHOE
HAaCJICIOBAaHUE IPU3HAKOB

y IpO30(OUITBD».

Oob6opynoBanme: MOJICIb

JUISL IEMOHCTPAIIUU CIETIIIEHHOTO
HAaCJICIOBAHUS TTPHU3HAKOB.

PackpsiBaTh copep:xaHre TEPMHUHOB

U TIOHSTUM: CIICTIJICHHOE HACJIeJOBaHUE,
HapyUICHUS CLETJICHUS T'€HOB,
KPOCCHUHIOBEp, PEKOMOWHAIINS T€HOB,
T€HETUYECKUE KapThl, MOPTAHUIA.
[IpuBouTH HOPMYITHPOBKH 3aKOHOB
Moprana (3akoHa CIEIIJICHHOTO
HAcCJICIOBAHUS T'€HOB M 3aKOHA
HapYIICHUS CLIETUICHUSI MEXKTY T€HAMHU )
1 OOBICHATH MX ITUTOJIOTHYECKHUE
OCHOBBI.

[lIepeuncnsiTh OCHOBHBIE TTOJIOKECHUS
XPOMOCOMHOU TEOPUU
HACJICACTBCHHOCTH.

Pemarts reneTndeckue 3agaumn

Ha CIICTJICHHOE HacJIeI0BaHNE I'eHOB

Y HAPYILLICHUE CLUETUICHUS MEXITY
reHamu

12.5

['eneTuka mosa

I'enernka nosia. XpoMOCOMHBIN
MEXaHU3M ONpPEAECTICHUS oA,
AyYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
['omoramMeTHbIi U TETEPOTAMETHBIN
noJi. ['eHeTnueckas CTpykrypa
MOJIOBBIX XpoMocoM. HacnenoBanue
MIPU3HAKOB, CIICTJICHHBIX C MOJIOM.
JleMoHCTpaLun

Tabnuywl u cxemwi: «I'eHEeTHKA 101,

PackpeiBath conepkaHre TEPMUHOB
Y TIOHSATUN: ayTOCOMBI, I10JIOBBIE
XPOMOCOMBI, TOMOTaMETHBIN I1071,
reTeporaMeTHbIN MOJl.

OOBACHATH XPOMOCOMHBIN MEXaHU3M
OIIpeAesICHHs 110J1a y OpraHU3MOB.
[IprBOINTH IPUMEPHI HACTIEAOBAHNUS
IIPU3HAKOB, CLICIUIEHHBIX C IIOJIOM.
CocTaBisATh CXEMbI CKPEILMBaHUS
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«Kapuotum uenoBeka», «Kapuotun
npo3odtby, «KapuoTumn nTuisn

U pellaTh FTeHeTUUECKUE 3a/1a9U
Ha HacJIeJOBaHUE MPU3HAKOB,
CLIETIJIEHHBIX C IOJIOM.

[IpuBOIUTE MPUMEPHI TEHETUIECKIX
3a0o0sieBaHUl U 1e(DEKTOB

y OpPraHU3MOB, CBSI3aHHBIX C TIOJIOBBIMU
XpOMOCOMaMH

12.6

['enornn kak
eJIOCTHASA CUCTEMA

I'eHoTHII KaK ETOCTHAS CUCTEMA.
[1neroTponus — MHOKECTBEHHOE
JIeicTBHE reHa. MHOKECTBEHHbIN
ajuenm3M. B3anmonelicteue
HEAJUICIIbHBIX T€HOB.
KomrmiieMeHTapHOCTS.

Onucras. [lomumepus.

['eHeTHYECKUIT KOHTPOJIb

Pa3BUTHS PACTEHUM, )KUBOTHBIX

U YeJIoBeKa, a Takke (U3U0JIOTHYECKUX
MPOLIECCOB, MTOBEACHUS] U KOTHUTUBHBIX
byHKUIUH.

I'eHeTnyeCcKE MEXAHU3MBI
CHUMOHMOIreHe3a, MEXaHU3MBbI
B3aUMOJECUCTBUSA «XO351H — [apa3uT»

U «XO3MH — MUKPOOHOMY.
['eHeTHUeCKUE ACTIEKTHI KOHTPOJIS

Y U3MEHEHUSI HACIIEICTBEHHOU
nH(pOpMAaIUU B TOKOJIEHUSAX KIETOK

Y OPTaHU3MOB.

PackpsiBaTh cogep:kaHre TEPMHUHOB

Y IOHSITUI: MHO>KECTBEHHOE JICHCTBUE
reHa (mieloTponus),
KOMIIJIEMEHTAPHOCTb, ATIUCTA3,
MOJIUMEPHSI.

Onpenensite GopMbl B3aUMOACHCTBUS
aJUIEJIbHBIX U HEaJUJIEIbHBIX TEHOB.
[IpuBOAMTH TPUMEPHI IIIEHOTPOITHOTO
JICUCTBUS I'€HOB.

Pemate renetnueckue 3amaun

Ha B3aUMOJEHCTBUE HEAIIIEIILHBIX
TE€HOB
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JleMoHCTpaLun
Tabauywl u cxemovl: K MHOKECTBECHHBIHN
ajuiean3My; «B3aumMoaencTeue reHoBy

Hrtoro yacoB no teme 10
13 | Tema «3aKOHOMEPHOCTH U3MEHYHUBOCTH»

13.1 | U3menuuBOCTH 1 B3auMoaencTBre TEHOTHUIIA U CPEIbI PackpsiBaTh copepkaHre TEPMUHOB
MpU3HAKOB. Bubl npu popMupoBaHuU GHEHOTHUIIA. Y TIOHSTUI: U3BMEHYUBOCTb,
U3MEHYUBOCTH N3MeHUYHBOCTH IPU3HAKOB. HEHACJIE/ICTBEHHAs U3MEHUYHUBOCTD,

KauecTBeHHbBIE U KOTUYECTBEHHBIE HACJICJICTBEHHAs! U3MEHYUBOCTb.
npu3Haku. Bujbl '3BMEHUUBOCTH: CpaBHUBATh HEHACIEACTBEHHYIO
HEHACJIEACTBEHHAs M3MEHYUBOCTD C HACJICICTBEHHOM.
Y HaCJEACTBEHHAS. [IpuBOIUTH TPUMEPHI KAUECTBEHHBIX
JleMOHCTpanun Y KOJIMYECTBEHHBIX MMPU3HAKOB
Tabauywl u cxemwvi: «Bunbt OpraHu3MOB, MPOSIBJICHUN
U3MEHUYUBOCTH. y OpraHU3MOB HEHACJIeICTBEHHON
O6opynoBaHme: )KUBbIC M TepOAPHBIE | M HACJIEACTBEHHON H3MEHYHUBOCTH
AK3EMILISIPbl KOMHATHBIX PACTEHUN;

pucyHku (potorpadum) ;KMBOTHBIX

C pa3IM4YHBIMU BUJAMU U3MEHYMBOCTHU

13.2 | MoaudukannoHHas 2 MopaudukannoHHass U3MEHYHUBOCTb. PackpriBath cojiepkaHre TEPMUHOB
U3MEHYUBOCTh Ponb cpenst B popmMupoBanuu Y TIOHSITHI: MOU(HUKAITMOHHAS,

MO (PUKAITMOHHON U3MEHYUBOCTH.
Hopwma peakuuu rprusHaka.
BapuanuroHHbIl psii M BapualOHHas
kpuBas (B. Moranucen).

CBoiicTBa MOIU(UKAITMIOHHON
WU3MEHUYUBOCTH.

Wiu (PeHOTUITMYECKAs], USMEHYUBOCTb,
BAPHUAHTA, BAPUALIMOHHBIN P,
BApUAlLlMOHHAsI KPUBAsi, HOpMa
peaKuunu mpu3HaKa,

Mo IA(DUKAITIH.

XapakTepu3oBaTh CBOMCTBA
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JleMoHCTpaLun

Tabauywl u cxemol:
«MoaudukarmoHHast ”3AMEHUYUBOCTDY.
OO0opynoBaHme: XuBbIE U repOapHbIC
AK3EMIUISIPbl KOMHATHBIX PAaCTEHUIA;
pucyHkH (doTorpadun) ) KUBOTHBIX

C IpUMEPAMH MOIU(PUKALUOHHOM
WU3MEHUYUBOCTH.

JlaGoparopnas padora
«HccnenoBanne 3aKOHOMEPHOCTEMN
MO (PUKAITMOHHON U3MEHYUBOCTH.
[TocTpoeHune BapuaOHHOTO psiia

Y BApUALlMOHHOW KPUBO»

MOAU(DUKATUOHHON U3MEHYHUBOCTH.
[Toka3bIBaTh POJIb YCIOBUM BHEIIHEN
Cpelibl B pa3BUTUN MOIU(DUKAITMOHHON
V3MEHUYUBOCTH Y OPraHU3MOB.
Crtpoutb BapraliOHHbBIE PSIZIbI

U TpadUK KpUBOH HOPMBI pEAKITUU
MIPU3HAKOB Y PA3JIMYHBIX OPraHU3MOB

13.3

I'enoTunmueckas
W3MEHYHBOCTb.
KomOnnartuBHas
U3MEHYHBOCTh

I'enoTunuueckas N3MEHUYHUBOCTb.
CBolicTBa T€HOTUIINYECKOM
U3MEHYMBOCTU. BUJIbI TEHOTUITNYECKOM
W3MEHYMBOCTH: KOMOMHATHBHAS,
MYTaIlMOHHASI.

KomOuHaTHBHAs ©3MEHYHUBOCTD.
Mero3 1 moJIOBOM ITPOLIECC — OCHOBA
KOMOMHATHBHOM U3MEHYUBOCTH.
Posb KOMOMHATHBHONW H3MEHUYUBOCTHU
B CO3/IaHUU I'€HETUUYECKOTO
pazHooOpasus B IIpeeIax OgHOTO
BHJIA.

JleMoHCTpaLun

Tabauywvl u cxemvt: «KomOMHATHBHAS

PackpriBaTh cosiepkaHre TEPMUHOB

Y TIOHSITHI: KOMOMHATHUBHAS
W3MEHUYHUBOCTh, MyTaIlMOHHAS
U3MEHUYHUBOCTH, KOMOMHAITUH, My TAIIHH.
XapakTepu3oBaTh CBOWCTBA
TeHOTUITHYECKONU U3MEHYHBOCTH.
OnuceIBaTh MEHO3 U TTOJOBOM MTPOIECC
KaK OCHOBY IIPOSIBIICHUS Y OPTaHU3MOB
KOMOWHATUBHOW M3MEHUNBOCTH.
[Toka3piBaTh Ha KOHKPETHBIX MIPUMEPaX
POJIb KOMOWHATUBHON N3MEHUYUBOCTH

B CO3/IaHUU T€HETUYECKOTO
pa3HO00Opa3usi OpraHU3MOB B IPEeIax
OJIHOTO BHUJIA.
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W3MEHYHUBOCTBY, «Meio3»,
«OmIo10TBOpEHUE

CpaBHHMBaTh FTEHOTUITUYECKYIO
U3MEHYMBOCTH C MOAU(DUKALMOHHOM

13.4

MyTanmonHas
W3MEHYNUBOCTb.
3aKOHOMEPHOCTH
MYyTaIMOHHOTO
Trporecca.
OnHUreHeTnKa

MyTanmuoHHast U3MEHYUBOCTh. BUbl
MyTalllii: TeHHbIE, XPOMOCOMHBIE,
reHoMHbIe. CIIOHTaHHBIE U
WHyIIUPOBAaHHbBIC MyTallu. Sl iepHbIe
Y LIUTOIJIa3MaTUYECKUE MYyTalIUH.
CoMaTh4ecKue 1 MoJ0BbIE MyTallUH.
[TprurHBI BOBHUKHOBEHUS MYTALIUiA.
MyTareHsl ¥ UX BIUSHUE

Ha OpraHu3Mbl. 3aKOHOMEPHOCTHU
MYTAIlMOHHOT'O TpoIecca. 3aKOH
TOMOJIOTUYECKUX PSJIOB

B HACJIEJICTBEHHOW U3MEHYHNBOCTH
(H.W. BaBunon). BHesinepnas
W3MEHYMBOCTh U HACJIEJCTBEHHOCTbD.
JleMmoHCTpauuu

Hopmpemui: T'. JIe ®pus,

B. Horanncen, H. 1. BaBuros.
Tabnuywl u cxemol: «'eHeTHUCCKUE
3a00J1eBaHMS YeJIOBEKay, « Bubl
MyTaLum.

OO0opynoBanme: )K1BbIE U repOapHbIC
AK3EMILUISIPbl KOMHATHBIX PACTEHUIA;
pucyHku (dotorpadum) >KUBOTHBIX
C pa3JIMYHBIMU BUIAMHU
M3MEHYHUBOCTH.

PackpeiBath conepkanue TEPMUHOB
Y ITIOHSATUI: MyTallU, XPOMOCOMHBIE
nepecTpoiiku (abepparun),
MOJIUTUIOU]INSL, aHEYIUIOUIHS], MyTaHT,
MyTareHsbl.

[IpuBOIUTH pUMEPHI MyTaLIUH,
BCTPEUAIOIINXCS Y PA3HBIX OPTAHU3MOB.
Knaccuduumposats Mmytauuu

10 pa3HbIM OCHOBAHUSIM.

Paznuuate Ha M300paXkeHUAX (CXxemax,
Ta0JIuIaX ) TeHHBIC MyTallHH,
XPOMOCOMHBIE MEPECTPONUKH PA3HBIX
BUJIOB: JICJICLINH, TyTUTUKALIH,
TpPaHCJIOKAIMU, UHBEPCUU; TEHOMHbIE
MyTaluu.

CpaBHHBaTH MEXKTy COOOM MyTaIuu
pa3HBIX BUJIOB.

XapakTepu3oBaTh CBOMCTBA
MYTallMOHHOW U3MEHUUBOCTH.
HaspiBaTh mpuunHbI MyTaLINid,
BBISIBJISITh UICTOUHHUKU (haKTOPOB-
MYTareHOB B OKPY’KaIOLIEH cpeae
(KOCBEHHO).

[IpuBoauTH POPMYIUPOBKY 3aKOHA
TOMOJIOTUYECKHX PSIOB
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IIpakTHyeckas padora
«MyTatmu y 1po30(huisl (Ha TOTOBBIX

M HACJIEACTBEHHON N3MEHYNBOCTH
H. N. BaBuiioBa 1 000CHOBBIBATH €TI0

MUKpOITpernaparax)» 3HAYEHHE JIsl IPAKTUKH CEITBLCKOrO
X0341CTBa
Nroro yacos no teme 6
14 | Tema «I'eHeTHKA YeJIOBEKa»

14.1 | I'eneTHka 4yeaoBEKa. 3 Kapuotun uenoBeka. Mexnaynaponnas | PackpeiBats coneprkanne TEpPMUHOB
MeTtobl IIporpamMma MCCJIEJOBaHUsI FEHOMa Y MIOHATHI: CEKBEHUPOBAaHUE, KapTa
MEAULIMHCKOU qesoBeka. MeTo bl H3yUeHUsI TCHETHKH | XPOMOCOMBI, IPOOaH1, HACJIEICTBEHHBIE
TE€HETHKHU YeJIOBEKa: FeHealorMuecKui, 0o0s1e3HM (MOHOT€HHBIE, TOJIUTEHHBIE,

OJIM3HEIOBBIN, IIUTOTCHETHYCCKUH,
MOIYJISIHUOHHO-CTaTUCTUYECKUM,
MOJIEKYJIIPHO-T€HETUYECKHIA.
CoBpeMeHHOE oIpe/Ie/ICHUE FTeHOTUMNA!
MOJJHOT€HOMHOE CEKBEHHPOBAHUE,
T€HOTUITUPOBAHUE, B TOM UUCIIC

¢ nomouipto I11[P-ananu3a.
HacnencrBenHble 3a001eBaHUS
YenoBeKa. | eHHbIE 1 XPOMOCOMHBIE
Oone3nu yenoBeka. bone3nn

C HacCJIEJICTBEHHOH
MIPEIPACIIONIOKEHHOCTHIO. 3HAUYCHHUE
MEIUIIMHCKOU T€HETHKH

B IIPEAOTBPAIICHUH U JICUCHUH
TeHETUUECKHUX 3a00J1eBaHMI YCIIOBEKA.
Menuko-reHeTH4ecKoe
KOHCYJIbTUpOBaHuE. CTBOJIOBBIE

Te€HHBIEC, XPOMOCOMHBIE), METUKO-
T€HETUYECKOE KOHCYJIbTUPOBAHHUE,
JOPOJI0Bas AMarHOCTUKA, AaMHUOLIEHTE3.
[lepeuncisaTh 0COOEHHOCTH U3YUECHUS
TEHETHUKHU YEJIOBEKa U METO/IbI
MEJIUIIMHCKON F€HETHKH.
XapakTepu3oBaTh METOIbl U3YUCHUS
TCHETHKHU YeJIoBeKa (TeHeaTIOrHIeCKuH,
OJIM3HEIOBBIN, IIUTOTCHESTHYECKUH,
MOJIEKYJIIPHO-TE€HETUYECKUM,
MOMYJIALIMOHHO-CTATUCTUYECKUH ).
OmnuceIBaTh 1EJIM, 3342491

U JOCTHXKEHUST MEXKTyHAPOTHOM
nporpaMmbl «I'€HOM YesIoBEeKay.
Paznuuate Ha M300pakeHUsIX (CXeMax,
Ta0IUIaX ) KapThl XPOMOCOM
(reneTuyeckue, GU3NIECKUE,
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kJeTku. [loHsATHE «reHeTHYEeCKOoro
rpy3a». DTUYECKUE aCIIEKThI
UCCJIEI0BAHMI B 001aCTH
PEAAKTUPOBAHUS FEHOMA U CTBOJIOBBIX
KJIETOK.

['eneTnyeckue pakTOpbl HOBBIIIEHHON
YYBCTBUTEIBHOCTH YEJIOBEKA

K (pU3M4ECKOMY U XUMHUECKOMY
3arpsiI3HEHHUIO OKPYKAIOLIEH Cpeibl.
['eHeTnyeckas IpeapacoNoKEHHOCTh
YeJIOBEKa K MaTOJIOTHSIM.
JlemoHCcTpanuu

Tabauywl u cxemwvl: «Kapuotun
YeN0BEKA», « MeTOobl U3yUYEHUs
TeHETHKH YeJloBeKay, «I eHeTnueckue
3a00JIeBaHUS YEIIOBEKAY.
IIpakTnyeckas padora
«CocTaBiieHHME U aHAJIU3 POJLOCIOBHOIN

CHKBEHCOBBIE).

OnuchiBaTh METO/IbI COBPEMEHHOTO
OIpEJETICHNS TEHOTUIIA OPraHU3Ma:
MOJITHOTEHOMHOE CEKBEHHPOBAHMUE,
T€HOTUITMPOBAHUE, B TOM UUCIIC

¢ nomouipo I11[P-ananu3za.
XapakTepu3oBaTh HACIEICTBEHHbIC
3a00JIeBaHMs YSJIOBEKA 1 3a00IeBaHUS
C HaCJICJICTBEHHOM
MIPEAPaCIIONOKEHHOCTHIO.
CpaBHMBATh T€HHBIC, XPOMOCOMHBIE
00J1e3HM YeJIOBEKA 1 O0JIE3HU

C HaCJICJICTBEHHOM
MIPEPaCIIONOKEHHOCTHIO.
YcTaHaBnuBaTh B3aUMOCBSI3b MEXKY
HacJIeICTBEHHBIMHU 3a00JIEBaHUSIMUA
YeJI0OBEKa M MX T€HETHUECKOM OCHOBOIA.
OO0O0CHOBBIBAThH 3HAYECHUE MEJIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHUS

B MIPEJIOTBPAIIICHUH U JICUYCHUHN
HACJICICTBEHHBIX 3a00JICBaHUI
yeJIoBeKa

Htoro yacoB no teme 3
15 | Tema «Cesiekuusi OpraHu3MoB»
15.1 | OcHoBHBIC IOHATHS 1 JloMecTuKanus U CeNeKIusl. PackpriBath coepkaHre OCHOBHBIX

CCIICKIINHN

3apoKIeHUE CENeKIIUU
U JIOMECTHUKAINU. Y YeHHE

MOHSITUI: CEJICKIUS, JOMECTUKALIUS,
MIPUMUTUBHAS CEJEKIIUS,
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H./. BaBumnosa o IlenTpax
MIPOUCXO0XKJICHUS 1 MHOT000pa3us
KyJIbTYPHBIX pacTeHuil. Poib cenexunn
B CO3/IaHUU COPTOB PACTEHUI U TIOPOL
#UBOTHBIX. COpT, mopoAa, IITaMM.
3aKOH TOMOJIOTHYECKHUX PSIOB

B HACJIEACTBEHHON N3MEHYNBOCTH
H.M. BaBunoBa, ero 3HaucHuE

JUJISL CEJIEKITMOHHOM pabOoTHI.
JleMoOHCTpaLun

Ilopmpemui: H. V1. BaBunos,

N. B. Muuypumn, I'. /1. Kapneuenxo,
I1. IT. JIykbsinenko, b. JI. Acraypos.
Tabauywl u cxemwl: «LleHTpHI
MPOUCXO0XKIEHUS U MHOTO00pa3us
KYJIbTYPHBIX PACTEHHI», «3aKOH
TOMOJIOTUYECKHX PSAJIOB

B HACJICCTBEHHOW N3MEHYUBOCTH.
JlaGopaTropnas padora
«/3yueHue copToB KyJIbTYPHBIX
PAaCTEHUHM U MOPOJ JOMAIIIHUX
KUBOTHBIX)»

KOMOMHATUBHAsI CEJIEKIIHS, COPT,
opoja, ITaMM.

[TepeunciasiTh OCHOBHBIE ATAIBI
pa3BUTHS CEJIEKIMHU KaK Mpoliecca

Y HAayKH.

XapakTepu3oBaTh COJICpKaHUE
yuenus H. U. BaBuiosa

o LlenTpax mpoucxoxaeHus

¥ MHOT000pa3usi KyJIbTYPHBIX
pacTeHuil.

IToka3zbiBaTs LIEeHTpBI MPOUCXOXKICHUS
¥ MHOT000pa3us KyJbTyPHBIX
pactenuii u LleHTphI TOMeCTUKaIUN
JIOMAIIIHUX >KUBOTHBIX Ha KapTe

MHPA, CBSA3BIBATH UX MECTOIOJOKEHUE
C OYaraMu BO3HUKHOBEHUS JIPEBHEHUIIINX
UBUJIN3AIIU .

CpaBHMBATH COPT, MOPOY, IIITAMM

C BUJAMU-POJAYAMHU.

OO00CHOBBIBATH 3HAYEHHE 3aKOHA
TOMOJIOTUYECKHUX PSJIOB

B HACJICJCTBEHHON W3MEHUMBOCTH

H. 1. BaBuiosa 1s ceJIEKIIMOHHOMN
paboTHI.

OnuceIBaTh NEPCHEKTUBBI
JIOMECTHKAIINH M CO3/IaHHE HOBBIX
COPTOB KYJbTYPHBIX PACTEHUH, IOPOJT
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JOMAIIHUX )KUBOTHBIX U IITAMMOB
MUKPOOPTaHU3MOB

15.2

MeTtonabl
CEIIEKIIMOHHOU
pabotsl. CoxpaHeHue,
W3YUYCHHE

1 UCHOJIL30BAaHHUE
T€HETHYECKUX

pecypcoB

MeTo/b1 CeNeKIIMOHHON PaboTHI.

W cKyccTBEHHBIN OTOOP: MaCCOBBIN

Y UHJAUBUYAJIBHBIN. DTambl
KOMOMHAIITMOHHOM CEJIEKIIUH.
HcnbiTanve nporu3BoauTeNeH

10 MOTOMCTBY. OTOOP 110 T€HOTHUITY

C IOMOUIBIO OLIEHKH (peHOTHIIA
ITOTOMCTBA M OTOOP 10 TEHOTHUITY

¢ noMoieto ananu3a JJHK.

M cKkyCcCTBEHHBINM MyTareHes3 Kak METOT
CEJIEKIIMOHHOM pabOThI.
PagmannoHHbBIN 1 XUMWYECKHUHI
MYTareHe3 Kak UICTOYHUK MyTalui

y KyJIbTYPHBIX (h)OPM OpraHU3MOB.
Hcnonabp30BaHnE TEHOMHOTO
PEIAKTUPOBAHUS U METOJIOB
pexoMOuHanTHBIX JJHK a4 nonyuenus
HCXOJIHOTO MaTepualia ISl CeJICKIIUU.
[Tosrydyenre noNMUILIONI0B.
BryTpuBrgoBas rubpuanzaimsi.
bau3kopoICTBEHHOE CKPENUBAHUE,
iy uHOpuauHT. HepoacteenHoe
CKpeIIMBaHue, WIH ayTOPUJIUHT.
I'eTepo3uc 1 €ro MpUYMHBI.
Hcnonb3oBaHue retepos3uca

PackpsIBaTh coziepkaHUE TEPMUHOB

Y TIOHSITHI: HICKYCCTBEHHBIN 0TOOp,
IIPOU3BOJIUTEIH, IKCTEPBED,
OJIM3KOPOACTBEHHOE CKPEIINBAHUE,
WJIA UHOPUJMHT, HEPOJACTBEHHOE
CKpEIIUBAHUE, WU ayTOPUJIUHT, YNCTast
JUHUS, TeTepo3uc (THOpUaHas CUiIa),
T€HOMHOE PEIAKTUPOBAHHUE,
UCKYCCTBEHHBIN MyTareHes, (pakTopsbl-
MYTAareHsl, MOJUIUION/BL, OTAAJICHHAS
ruopuIn3alvsi, CCKBEHUPOBaHUE.
XapakTepu30oBaTh OCHOBHBIE METObI
CEJIEKINN PACTEHUH U JKUBOTHBIX:
UCKYCCTBEHHBIN OTOOD

U TUOPHUIU3ALIHIO.

CpaBHHMBaATh MaCCOBBII UCKYCCTBEHHbBIN
0TOOp ¢ MHAUBUAYATbHBIM, TOKA3bIBAThH
UX 3HAYEHUE JJIS CEJEKLINN
KYJIbTYPHBIX PACTEHUH U TOMAITHUX
KUBOTHBIX.

[IpuBOANTH KOHKPETHBIE IPUMEPDI
OT/IaJICHHOM TMOpUIN3AIINY B CEIEKIIH.
OnuceiBats onsiT I'. [[. Kapneuenko

10 MPEOTOJICHUIO OCCTUTIOIMS
MEKBHU/I0BbIX THOPHUIOB.
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B cenekuun. OtaaneHHas
rubpunuzanus. [Ipeogonenue
OecruToaus MEXBUIOBBIX THOPHIOB.
JlocTrxKeHUs CeNeKIUU PacTeHUN U
KUBOTHBIX.

CoxpaHeHne U N3y4YEeHHE TEHETUYECKUX
PECypCOB KYJIbTYPHBIX PACTEHUM U UX
JUKUX pOAUYEN ISl CO3AaHUsI HOBBIX
COpPTOB ¥ THOPHUIOB
CEIIBCKOXO3SIMCTBEHHBIX KYJIBTYP.
JleMoOHCTpaLun

Ilopmpemuwi: H. 1. BaBuios,

N. B. Muuypum, I'. 1. Kapneuenko,
H. bopunoyr, . K. benses.

Tabauywl u cxemwvl: «MeTomab
cenexkuumny, «OtaaneHHas
rubpuauzanus», «MyTtarenes».
JlaGopaTopHnasi padora

«3ydyeHune METO0B CENEKIINU
PaCTECHUIN

IIpakTuyeckas padora

«ITpuBuBKa pacTeHU».

IKekypcusi « OCHOBHBIE METObI

Y IOCTHIKEHHUSI CEJICKIIUU PACTCHUI

Y )KMBOTHBIX (HA CENIEKIIMOHHYIO
CTaHIINIO, IIJIEMEHHYIO (hepmy,
COPTOUCIIBITATENbHBINA YUACTOK,

PaznuyaTe Ha n300paxkeHusx (cxemax,
Ta0IUIAaxX) Yy OTACIBHBIX
IpeACTaBUTENICH KOHKPETHOTO COpTa
Y TIOPO/JIbI XO35IUCTBEHHO IIEHHBIE
MPU3HAKU, HEOOXOIMMbIC YETIOBEKY.
XapakTepu3oBaTh POJIb CEIEKIINN

B 00CCTICUCHHH TIPOIOBOJIbCTBEHHON
0€e30I1aCHOCTH YEJI0BEYECTBA.
[IpuBOIUTH KOHKPETHBIC TPUMEPHI
JTOCTIKEHUN CEIIEKITH KYIbTYPHBIX
PACTEHHI M JIOMAIITHUX KUBOTHBIX

B Poccun
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B TEIUIMYHOE XO3SIMCTBO,
B JJAOOPATOPHIO arpOyHUBEPCUTETA
WJIM HAYYHOT'O IIEHTPa)»

HToro yacos no teme 4
16 | Tema «bHOTEXHOJIOIMS M CHHTETHYECKAsA OMOJIOTHsD)
16.1 | BruoTexHomorMs Kak 1 OOBEKTHI, UCIIOTB3yEMBbIE PackppiBath coneprkanne TEPMUHOB
HayKa U OTpacib B OMOTEXHOJIOTUH, — KJIETOUHBIE Y TIOHSTHI: OMOTEXHOJIOT U,
IIPOMU3BOICTBA U TKAHEBBIC KYJIbTYPHI, TpaguIIMOHHAs OUOTEXHOJIOTHS,

MHUKPOOPTaHU3MBbI, KX XapaKTEPUCTHUKA.
TpaaumonHast OMOTEXHOJIOTHUS:
XJieOOTIEUeHHE, MTOTyUCHUE
KUCJIOMOJIOYHBIX MTPOJTYKTOB,
BUHOJENHE. MUKPOOHOJIOTUYECKHI
cuHTe3. OOBEKTHI
MUKPOOUOJOTUUECKUX TEXHOJOTHIA.
[TpousBoacTBO O€IKa, AMUHOKUCIIOT
Y BUTAMUHOB.

JlemoHCTpauuu

Tabnuywvl u cxemol.: «Mcroap3oBanue
MUKPOOPraHU3MOB B TPOMBIIIJIEHHOM
MIPOU3BOICTBEY.

JlaGopaTropnas pabora

«3yuenre o0bEeKTOB
OMOTEXHOJIOTHI.

IIpakTnueckas padora

«ITosryyeHne MOJIOYHOKHUCITBIX
MIPOJTYKTOBY.

MUKPOOMOJIOTUYECKHA CHHTE3,
MHUKPOOHUOJIOTHUYECKasT TEXHOJIOTHS.
[Tepeuncnarh HanpaBICHUS
OMOTEXHOJIOTHH; IIC]IH U 3aJ]a4H,
CTOSIIITHE TIepe]] OMOTEXHOJIOTHEH.
XapakTepuzoBaTh OObEKTHI,
UCIIO0JIb3yeMble B OMOTEXHOJIOTUHU, —
KJICTOYHBIC M TKAHEBBIC KYJIbTYPBHI,
MUKPOOPTAHU3MEI.

OrnuceIBaTh OCHOBHBIE METO/IBI
TPaJUIIMOHHON OMOTEXHOJIOTHH

U TOCTHKEHUS MUKPOOHOIOTHYSCKOM
TEXHOJIOTHH.

OOOCHOBBIBATH 3HAUCHHE
OMOTEXHOJIOTHH

JUUTS CEIIbCKOXO03SIMCTBEHHOTO
TIPOM3BO/ICTBA
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Ikckypeus «buorexHnomorus —
BaKHEHUIIIAs TPOU3BOIUTEIbHAS CHUJIA
COBPEMEHHOCTH

(Ha OMOTEXHOJIOTUYECKOE
MIPOU3BOICTBO )»

16.2

OcHOBHBIC
HaIpaBJICHUs
CHUHTETHUUECKOMN
OMOJIOTUH

Co3pnanue TeXHOIOT Ui

Y HHCTPYMEHTOB LIEJICHAIIPABIECHHOIO
VM3MEHEHUS U KOHCTPYUPOBAHUS
T€HOMOB C IEJIBIO TTOTYy4YECHUS
OPraHUu3MOB U UX KOMIIOHEHTOB,
CoAEpKaIMX HE BCTPEHAIOIINECS

B IIPUPO/JIE OMOCUHTETUYECKUE MY TH.
Knerounas nnxenepusi. Meto bl
KYJIbTYPBI KJIETOK ¥ TKAHEW paCTEHUN U
#uBOTHBIX. Kprobanku. Comarnueckas
ruopuan3aLus 1 COMaTUYECKUM
amOpuorenes. Mcnoap3oBanue
rarIouJI0B B CEJIEKIIMUA PACTEHUM.
HckycCTBEHHOE OIIIIOOTBOPEHHUE.
PexkoHCTpyKIMS AMLIEKIIETOK U
KJIOHUPOBAHME KUBOTHBIX. MeTo
TPAHCIUJIAHTALIUU AJIEP KIETOK.
JemoHCcTpanuu

Tabauywl u cxemol: «Knetounas
VHXCHEPUSI»

PackpriBaTh cosiepkaHre TEPMUHOB

Y TIOHSITUI: KJICTOYHASI MHKEHEPUS,
KJICTOYHAS TEXHOJIOTHS, METO/T
KYJBTYPBI KJICTOK U TKaHEH,
TOTUIIOTEHTHOCTD, IJTIOPUIIOTEHTHOCTb,
CTBOJIOBBIE€ KJIETKU, MUKPOKJIOHAIBLHOE
pa3MHOKEHUE PACTEHUM, COMAaTHYECKast
ruOpUAN3aLINs, TarIOubl, THOPUIOMBI,
MOHOKJIOHAJIbHBIC U TTOJIMKJIOHATbHBIC
aHTUTEJIa, METO]l TPAHCIUIAHTAIUY SIIED,
KJIOHUPOBAHHME.

XapakTepu3oBaTh OCHOBHBIE
HanpaBJCHUS] CHHTETUYECKOU
OHMOJIOTHH.

OrnmceIBaTh HA KOHKPETHBIX IIPHEMEpPaXx
METO/IbI KJIETOUHOU MHXKEHEPUH.
[IpuBOUTH TPUMEPHI MCIIOIB30BAHUS
MOHOKJIOHAJIBHBIX U ITOJUKIOHAIBLHBIX
AQHTUTEII B MCIULIMHE.

OrneHMBaTh 3HAYCHUE CUHTETUYCCKOM
OMOJIOTUH ISl CEILCKOTO X035HCTBA

Y M€ IUIUHEI
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16.3

XpomocoMHast
Y TEHHAsI HH)KEHEPHSI

XpOMOCOMHAasI U T€HHAsA UHKEHEPHSI.
HckycCcTBEHHBIN CUHTE3 T€HA U
KOHCTPYHPOBAHHUE PEKOMOMHAHTHBIX
JHK. /locTr:keHUs ¥ IEPCIIEKTUBBI
XPOMOCOMHOW ¥ TEHHOU UHKECHEPHUU.
DKOJOTUYECKHUE U STUUYECKUE
npo0JieMbl FTEHHON WHXKEHEPUU.
JlemoHCcTpanuu

Tabauywl u cxemol: «I'eHHAS
WHXXCHEPUS»

PackpbiBath cosiepkaHre TEPMUHOB
Y TIOHSTUI: T€HHAs! UHKEHEPUS,
PECTPUKIIMOHHBIE YHIOHYKJI€a3bl
(pecTpUKTa3bl), TUIKUE KOHIIBI,
IJ1a3MUbL, PECTPUKIIMS,
JUTHPOBaHUE, TpaHCHopMaIus,
CKPUHUHT, TPAHCTCHHbIEC
(reHeTHYECKHU MOAUPUIIUPOBAHHBIC)
OpTaHU3MBI.

OnuchIBaTh METOIBI
PENPOAYKTUBHOTO U TEPANIEBTUYECKOTO
KJIOHUPOBAHMS, KJIETOUHbBIE T
€XHOJIOTUU U CIIOCOOBI T€HETUYECKOM
WHXEHEPUHU.

XapakTepu30oBaTh TOCTUKEHUSI TEHHOU
WHXEHEPUHU.

OueHnBaTh SKOJIOTUYECKUE

U 3THYECKHUE MPOOIJIEMbI
KJIOHUPOBAHMUS U CO3JaHUS
TPAHCTE€HHBIX OPTaHU3MOB,
MEePCIIEKTUBBI Pa3BUTHS
XPOMOCOMHOW ¥ TEHHOM

WHXEHEPUU

16.4

MeaunuHckue
OMOTEXHOJIOTUU

MenumnmacKkrue OMOTEXHOJIOTHH.

PackpsiBaTh conepxxanue

TEPMUHOB U MOHSITUI: MEAUIIUHCKAS
OMOTEXHOJIOTHS, META00JIOMHBIN
aHaJIn3, TeHOLICHTPUYECKUM aHAJIU3,
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NIEPCOHAIM3UPOBAHHAS MEIMIIVHA,
pereHepaTvBHasl MEIALIMHA.
XapakTepu3oBaTh METObI
METa00JIOMHOI0 ¥ T€HOLIEHTPUYECKOIO
aHaJM3a; UCIIOJIb30BaHUE CTBOJIOBBIX
kJ1eToK; [IL{P-nuarnocTuky; TapreTHyo
TEpaInIo paka

HToro yacos 110 Teme 4
PesepBHOE Bpemst |
OBIIEE KOJIMYECTBO 102
YACOB 11O ITPOTPAMME
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11 KJIACC

HaumenoBanue
Ne KomnuectBO OCHOBHBIE BUJIBI 1€ATEILHOCTH
pa3aeaoB U TEM IIporpaMmHoO€ coziepKaHue
/i 4acoB oOy4aromuxcs
y4eOHOro rpeaMera
1 Tema «3apoxkaeHue u pa3BUTHE IBOJTIONMOHHBIX MIPEACTABICHUI B OMOJIOTHM»
1.1 | OBomronoHHasa 1 OBomtormonHas Teopust Y. /lapBuna. PackpbiBaTh cojiep:kaHre TEPMUHOB

teopus Y. JlapBuna

[Ipennockuiku BO3HUKHOBEHUS
napBuHu3Ma. JKU3Hb U Hay4YHast
nesatenpbHocTh Y. JlapBuHa.
JdemoHcTpauuu

llopmpemuwi: Apucrorens, K. JIunuei,
K. b. Jlamapk, 3. XK. Cent-Unep,

K. Krwosbe, Y. JlapBuH.

Tabnuyol u cxemol: «Cuctema >KUBOU
npupoasl (o K. JIunuero)y,
«JIecTHMIIA )KUBBIX CYIIECTB

(mo Jlamapky)», «MexaHusm
dbopmupoBaHUs TPUCTIOCOOJICHUIMA

Yy PACTEHUM U KUBOTHBIX

(mo Jlamapky)», «Kapra-cxema
MapuipyTa nmytemectsus U. Jlapsunay,
«Haxonxu Y. JlapBuna»

Y TIOHSATHUM: KpEealluOHU3M, BU/I,
CUCTeMaTHKa, OMHApHAs HOMEHKJIIATypa,
HMCKYCCTBEHHAs CUCTEMA
KJ1accu(puKanuu OpraHu3MoB,
HUCTOPUYECKHUI METO, JAPBUHU3M.
XapakTepu3oBaTh B3TJIsA]IbI
Apucrorens, OMIenokia, Jlykpenus
Kapa, /1. Pes na pa3Butue :KuBOu
MPUPOIBI.

OuenuBath Bkiaa K. JIunnes

B pa3BUTHE OUOJIOTUH.

CpaBHUBATH B3IJISbI HA BUTT

u 3Bojironmio K. JInnanes, XK. b.
Jlamapka u Y. /lapBuna.

Kputnuecku oneHnBaTh
KpPEAILMOHUCTCKUE B3IJISIAbI HA )KUBYIO
MIPUPOY.

IlepeuncnaTh KyJIbTYPHO-UCTOPUIECKUE
1 €CTECTBEHHO-HAYUYHbIE MPEANOCHUIKA
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MOSIBJICHUS SBOJIIOLUOHHOMN Teopuun

Y. /lapBuna.

OnuceIBaTh poJib HCTOPHUUECKOTO
METO/1a.

N3naraThk CyIHOCTb 3BOJIOIIMOHHON
teopun Y. [lapBuHa.

HasbiBaTh 0cHOBHBIE (paKThl OHOrpapuu
Y. JlapBrHa 1 3TaIbl CO3AaHUS] UM
ABOJIIOLIMOHHOW TEOPUU

1.2

JIBroKyIIMEe CUIIBI
HBOJIIOLIMY BUIOB
no Y. /lapBuny

JIBYOKYIIIME CHJTBI SBOJTFOIIMN BUJIOB
no Y. JlapBuHy (BbICOKas
WHTEHCHUBHOCTH Pa3MHOKCHUS
OpraHU3MOB, HACJIEJICTBCHHAS
W3MEHYHBOCTh, O0pKOa

3a CyLIECTBOBAHUE, €CTECTBEHHBIN
Y UCKYCCTBEHHBIA O0TOOD).
JdemoHcTpauuu

Ilopmpem: Y. JlapBuH.

Tabauywl u cxemwvl: «PopMbl OOPHOBI
3a cymecTBoBaHue, «Iloposs
roiy6eit», «MHorooOpaszue
KYJIbTYPHBIX (DOPM KaITyCThI»,
«IToponp!l TOMANTHUX )KUBOTHBIXY,
«Cxema 00pa3oBaHMs HOBBIX BUIOB
(mo Y. JlapBuny)», «Cxema
COOTHOIICHUS ABMKYIITUX CHJT
ABOJTIOLIVID)

PackpriBatTh cojiepkaHue TEPMUHOB

Y TIOHSTHI: HACIEICTBEHHOCTb,
HW3MEHYUBOCTh, UCKYCCTBEHHBIN OTOOD,
O0opb0a 3a CyIIecTBOBaHHE,
€CTECTBEHHBII 0TOOP.

N3narats CymHoOCTh y4eHUS

Y. JlapBuHa 00 HCKyCCTBEHHOM OTOOPE.
XapaxkTepu3oBaTh ABUKYIIUE CUITBI
ABOJIIOLIMM BUIOB 110 J[apBuHYy.
[IpuMeHsTh 3HaHUS O IBUKYIINX CUIaX
ABOJIIOLIUM BUIOB 110 /[apBuHYy

JU1s1 OOBSCHEHUSI MHOTOOOpa3us BUJIOB,
MOPO/JT IOMAIITHUX KUBOTHBIX U COPTOB
KYJbTYPHBIX PACTEHUM
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1.3 | ®opmupoBanue 1 OdopmiieHre CUHTETHYECKOM TEOPUHU PackpsIBaTh coepxanue TEPMUHOB
CUHTETUYECKON spommonuu (CTD). HelitpanbHas Y TTIOHSATHN: TAPBUHU3M, MyTallUU,
TEOPHUH IBOJIFOLIMH Teopust 3BotoK. CoBpeMeHHas MyTalMOHHBIN TPOLIECC.

ABOJIIOIIMOHHAS OUOJIOTHSL. OOBACHATH NPUUMHBI KPU3HCA
3HaueHue IBOJTIOLMOHHON TeOpUn JapBHUHU3MA.
B (D OPMUPOBAHUH €CTECTBEHHO- O60CHOBBIBaTh 3aKOHOMEPHOCTh
HAay4YHOU KapTUHBI MUpA. TpaHchopmMalu 1apBUHA3MA
JleMoHCTpauMu B CHHTETHUYECKYIO TEOPUIO IBOJIIOIIUU
Ilopmpemui: C. C. UeTBEpHUKOB, (CTD).
1. W. lmaneraysen, 1. Xomnzel, N3narats ocHOBHBIE 1TO10KeHUSA CTO.
H. K. benses. OuenuBath Brian I'. Jle @pusa,
Tabnuywvl u cxemvr: «OCHOBHBIE C. C. YerBepukona,
IIOJIOYKEHMS CHHTETUYECKON TEOPUU N. U. lImaneraysena, /. K. bensiesa
SBOTIOLIAMD) B (hopmupoanue CTD.
OuenuBatb 3HaueHune CTO
B (HDOPMHUPOBAHUH COBPEMECHHOM
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA
Hroro yacos 1o teme 4
2 Tema « MUKpPO3BOIIOLUSA U €€ Pe3yJIbTATHD)

2.1 | Dransr 3 [Tonynauus kak 3neMeHTapHas PackpbIBaTh cofiep>kaHre TEPMUHOB
HBOJIFOLIMOHHOTO eauHuIa 3Borolnd. CoBpeMEHHbIE Y TIOHSITHIT: MUKPO3BOJIIOLIMS,
nporecca: METO/Ibl OLICHKH T€HETHYECKOTO MaKpO’BOJIIOIMS, MyTallUH, IOy JISLIHS,
MHUKPO3BOJIIOLHUS pPa3HO00pa3us U CTPYKTYPbI KOMOHMHAIIUY T€HOB, TeHO(POH],

Y MaKpOABOJIIOIIHSI. nonyisauuid. U3smenenue renodouga AJIIEMEHTapHOE SBOTIOLMOHHOE SIBJICHUE.
[Tonynsiums — NOMYJISIIUU KaK 3JIEMEHTApHOE XapakTepu30BaTh MUKPOIBOJIIOIUIO KaK
AJIEMEHTapHasl ABOJIFOLIMOHHOE SIBJIICHHUE. 3aKOH ATl MOSBJICHUSI IPUCTIOCOOIECHUI
€MHUIIA IBOJIFOLIUU TeHeTUYeCKOro paBHoBecus Jl. Xapau, | ¥ BUI000pa30BaHUS.
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B. Baita6epra.

JemMoHcTpanun

Tabauywl u cxemwvr: «MyTaumoHHas
U3MEHYUBOCTHY, «llonmysiiimonHas
CTPYKTypa BUJa», «Cxema IpOosIBICHUS
3akoHa Xapau—BaitnGepray.
JlaGopaTopHasi padora

«BpIsIBIEHNE N3MEHUUBOCTH Y 0CO0€Ei
OJIHOTO BHJIa»

XapakTepu30oBaTh NOIYJISIUIO KaK
AJIIEMEHTAPHYO €IMHUILY SBOJIIOLUH.
[lepeuncnaTs NpU3HAKU UAECATBHON
HOIYJISIUY U OOBSICHATh YCIOBHS
BBIIIOJIHEHHUS 3aKOHA Xapau—
Baitn6epra.

[IpuMeHsATh UMEIOIIHECS 3HAHUS

1151 OOBACHEHUSI TPUYUH U3MEHYUBOCTH
y oco0ei 0JJHOTO BHUIa

2.2

DIIeMEHTapHBbIE
(akTOpbI HBOJIIOLUN

DneMeHTapHbIe PaKkToOpbl (ABUKYILINE
CHUJIBI) IBOJIIOIIMH. MyTanimoHHBIN
npornecc. KomOunaTuBHas
M3MEHYMBOCTD. [Ipeiid renos —
Clly4yaiiHble HEHAPAaBJICHHbIE
W3MEHEHHMS 4acTOT aJIIeNnen

B nomyJisiusix. IHQexT ocHOBaTENS.
Murpannu. U3omsmus nomynsuuin:
reorpadudeckas (IpoCTPaHCTBEHHAS ),
Oounonoruyeckas (penpoyKTUBHAS).
JdemoHcTpanuu

llopmpemuwi: C. C. UeTBEpHUKOB,

2. Maiip.

Tabauysl u cxemol: «J{BIKYIINE CUITBI
ABOJTIOLUNY, « DKOJIOTHUECKast
M30JIALMS TOMYJIALMN CEBAHCKOU
bopenny, «['eorpaduyeckas n30sIUSA
JUCTBEHHULIBI CHOMPCKOM

PackpbIBaTh cosiep>kaHE TEPMUHOB

Y TIOHATHN: MyTAaIllMOHHBIN IPOLIECC,
KOMOMHATUBHASI U3MEHYUBOCTb,
MOMYJISIITUOHHBIE BOJIHBI, Ipeii( reHoB,
MUTPAIAH, U30JISIIUA, TeorpapudecKkas
(mpocTpaHCTBEHHAs) U3OJISIIHS,
ounonornyeckas (penpoayKTUBHAs)
u3ossiys, dppext ocnoBatens, 3pdexT
OYyTBUIOYHOTO TOPJIBIIIKA.
XapakTepu30BaTh 3JIEMEHTAPHbBIC
(baKTOPBI (IBHKYIIHE CUITBI) SBOJIOIUH.
OuenuBatsh Bkiana C. C. UerBepukona,
0. Maiipa B pa3BUTHE 3BOJIFOLIUOHHOTO
YUCHHUSI.

OOBSACHSITH IPUYUHBI HEHANPABICHHOTO
JNEUCTBUSI DJIEMEHTAPHBIX
HBOJIIOIMOHHBIX (PAaKTOPOB.

[IpuMEHATh UMEIOIIUECS 3HAHUS
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Y JTUCTBEHHUIBI TAYPCKOID,
«llonmynsAMOHHBIE BOJIHBI YUCIEHHOCTH
XUILIHUKOB U KEPTB»

O JBWKYIIMX CHJIAX 3BOJIIOLIUU
111 OOBSICHEHUS IPUYMH Pa3HOOOpa3us
reHo(hoH/1a MOMyJISIHUI OAHOTO BUA

23

EctecTBennsbIit
oTbop —
HaIPABJISIFOLLINAN
(haKTOp IBOJIIOIIUU

EcrecTBenHsIit 0TOOp —
HaIPaBJISIOMUN (PaKTOp IBOJOIHH.
DopMBI €CTECTBEHHOTO 0TOOpA:
JBUKYIIHUNA, CTAOMIH3UPYIOIIHIA,
pasphIBalOLIUi (AU3PYIITUBHBIN).
[Tonoroit oT60p. Bo3HukHOBEHME

Y 3BOJTIOIUS COLIMAIBHOTO MTOBEICHUS
KUBOTHBIX.

JdemoHcTpauuu

Tabnuyol u cxemol: «CxeMa JeHCTBUS
€CTECTBEHHOTO 0TOOpa», «DopMbI
O0pBbOBI 3a CYIIIECTBOBAHUEY,
«HaycTpranbHbIN METAHU3MY,
«OKuBbIe uCcKoIaemMbie»

PackppiBath copepkaHne TEPMUHOB

Y TIOHSATHI: €CTECTBEHHBIN 0TOOD,
JBIDKYIIUNA 0TOOP, CTAaOUITU3UPYIOIITUI
0oTOOP, pa3phIBAIOIINK 0TOOP, MOJOBOI
otbop.

XapakTepu3oBaTh €CTECTBEHHBIN 0TOOP
KaK JIBIDKYIIYIO U HATIPABJISIFOIITY IO CHITY
HBOJIIOIUH, €T0 (POPMBI.

Pazmmuate hopMBl €CTECTBEHHOTO
0TOOpa B MOMYJISIHIX, IPUBOJIUTH
MIPUMEPHI ACHUCTBHUS B TTOMYJISIIASIX
(dhopM ecTecTBEHHOTO 0TOOpA.
OOBICHATH MPEATIOCHUTKA

IUISL IEUCTBUSI IBMKYLLIEH

U cTabunusupyromieit popm
€CTEeCTBEHHOTO 0TOOpA.

CpaBHHBaTh (HOPMBI €CTECTBEHHOTO
oTOO0pa, JenaTh BBIBOJBI HA OCHOBE
CpaBHCHHSI.

[IpumeHsTh UMEroIIeCs: 3SHAaHUS

0 €CTECTBEHHOM OTOOpE

TUIs1 OOBSICHEHUS IPOISCCOB,
MIPOUCXOISIINX B TIOMYJISAIUSX BUIOB
OpraHU3MOB
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24

[TpucnocobaeHHOCTh
OpPTraHU3MOB KaK
pe3yabTaT
MUKPOIBOIIOIUU

[Ipucnoco61eHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOIBOJIIOLIMH.
Bo3nukHOBeHHE Mprcioco0eHni

y Opranu3mMoB. ApoMop¢h03bl

u uauoaaantauuu. [Ipumepsl
MIPUCTIOCOOJICHHUH Y OpTaHU3MOB:
Moposornueckue, (pU3n0IOrHIecKue,
OMOXMMHYECKHE, ITOBEICHYECKIE.
OTHOCHUTENBHOCTD MPUCTIOCOOIEHHOCTH
OpPraHHU3MOB.

JdemoHcTpauuu

Tabauysl u cxemol:
«IToKkpOBHTENBCTBEHHASI OKpacKa
XKUBOTHBIX», «[Ipemympexnaromas
OKpacka »UBOTHBIX»,
«DuU3NOIOrNYECKUE alanTalumny,
«IIpucnocobseHHOCTh OPraHU3MOB U
€€ OTHOCUTEIBHOCTbY.
OobopynoBanme: repOapun pacTCHUI;
KOJUIEKIIUY HACEKOMBIX; Uydelia NTHUL] 1
3BEpEeU C IPUMEPAMU PA3IIMYHBIX
IPUCTIOCOOTICHHI.

Jlaboparopnasi padora
«IIpucnocobyeHus: OpraHu3MoB U UX
OTHOCHTEJIbHAS 11eJIECO00Pa3HOCThY.
JlabopaTtopHnas padora

«M3yuenne apoMopo30B 1

PackppiBath conepikanme TepMUHA
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB
(amanTanus), apomopdos,
UMOA AT TaIIHsL.

[IpuBOAUTH KOHKPETHBIE TPUMEPDI
MIPUCIIOCOOJICHUI OPraHU3MOB
(Mopdoorudeckue, GprU3n0IOTHICCKHE,
OMOXMMHUYECKHE, TTOBEICHYCCKHE).
OOBICHATH MEXaHU3M BO3HUKHOBEHUS
MIPUCIIOCOOJICHUH Y OPTraHU3MOB.
[IpuBoauTH IpUMEPHI apOMOPHO30B

Y UAMO0AJanTalui y pacCTEHUN

Y KUBOTHBIX.

OOBICHATH pOJIH apOMOP(O30B

B OCBOCHUU OPTaHU3MaMH HOBBIX CpPe/T
oOuTaHusl.

OOBICHATH POJIb UTMOAAATITAIIHI

B [IPUCIIOCOOIEHUH OPTaHU3MOB

K KOHKPETHBIM YCJIOBUSIM CPE/IbI.
JIOoKa3pIBaTh OTHOCUTEIIBLHBIA XapaKTep
MPUCTIOCOOJICHHOCTH U TIPUBOJIUTH
MIPUMEPHI OTHOCUTEIILHOCTH a Al Tallni.
PackpbIBaTh 3HAUCHHE JIBIKYIITUX CHJT
HBOJTIOIUHU B (DOPMUPOBAHHUH
MIPUCTIOCOOICHU I
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WIMOAIANTAlNN Y pACTCHUI
U KUBOTHBIX)

2.5 | Bupa, ero kputepuu Bup, ero kputepuu u CTpykTypa. PackpsIBaTh coepxanue TEPMUHOB
U CTPYKTypa JleMoHCcTpauuu Y TIOHATHUI: BUJ, KPUTCPUH BHUJIA,
Tabauywvl u cxemol: «Kpurepuu BUIa», | moaumMop(usM, BUIbI-IBOMHUKY, apeal,
«Bunpl-n1BoMHUKNY, « CTPYKTYpa BUAA | SKOJOTMUYECKAs HHIIIA, O JISAIHS,
B TIPUPOJIEN. BHJIOBOM KapUOTHUIT, KOCMOTIOJIUTHI,
OGopynoBanme: repbapuu pacTeHUl; | SHAEMUKH, IOABUIbI, SKOTHIILI.
KOJUIEKIIMYA HACEKOMBIX; 4ydYelia NTULl | XapaKTepHu30BaTh KPUTCPHUH BHIA
W 3Bepeil pa3HbIX BHUJIOB. (Mopdonoruyeckuii, TeHETUYECKUA,
JlaGopaTopHasi padora OMOXUMHUYECKUM, reorpapuiecKkuii,
«CpaBHEHUE BUJIOB HKOJIOTUYECKUN, OMOXUMUYECKUI).
110 MOP(}OJTOTUUECKOMY KPUTEPHIO» OOBSACHITH HEOOXOIUMOCTH
WCITOJIb30BAHUS BCEH COBOKYITHOCTH
KpUTEPHUEB JIJIs1 OTIPEICTICHUS BUIOBOM
MIPUHAICKHOCTH OpPTaHU3Ma.
ITepeuncnsiTb OCHOBHBIE
BHYTPHUBHUIOBBIC TPYIIITHPOBKH.
OOBICHATH TPUYUHBI
CYIIIECTBOBAHMSI MOHO-
Y TIOJIUTUTINYECKUX BUIOB.
CpaBHMBATH BUJIbI
110 MOP(OJIOTUYECKOMY
KPUTEPHUIO
2.6 | BunoobpaszoBanue BunoobpaszoBanue kak pe3ynbrar PackpbiBath coiep:kaHle TEPMUHOB
KaK pe3yJbTar MUKPO3BOJIIOIMU. M30ssius — Y MMOHSTHI: BUA000pa30BaHUE,
MUKPO3BOJIOIUH. KIJIF0UeBOU (pakTop BUA00Opa30BaHUS. W30JISIIUS, KODBOJTFOITHSI.
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CBs13b
MHUKPO3BOJIFOIIUN
U SIIUIEMUAOIOTUHA

[Tyti 1 cioco6b! BUA00Opa30BaHUS:
ajutonaTpudeckoe (reorpapudeckoe),
CUMITATPUYECKOE (IKOJIOTUYECKOE),
«MTHOBEHHOE» (TTOJTUILIIONTA3AIIHS,
rubpuan3anms). JmureapHocTh
ABOJTFOITMOHHBIX TTPOIIECCOB.
Mexanu3mbl HOpMUPOBAHHUS
OMOJIOTUYECKOTO Pa3HO00pasHusl.
Ponsb aBosoniionHoM 6uoIoruu

B pa3pabOTKe HAyYHBIX METOOB
COXpaHEeHUs1 OMOpa3zHOOOpa3usi.
MUKpOIBOTIOIUS U KOIBOJIIOIIHS
Mapa3uTOB M UX X0351€B. MeXaHU3MBI
dbopMHUpOBaHUS yCTOWYHUBOCTH

K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI
C HEW.

JemMoHcTpanun

Tabnuywl u cxemor.: «CrocoObl
BUJ1000pa3oBanus», «I eorpaduyeckoe
BUI000pa30BaHUE TPEX BHUIOB
JaHABIIICH, « IKOJIOTHIECKOE
BUI000pa30BaHNE BUIOB CUHUIDY,
«ITomunmon el pacrenuin», «Kamyctao-
peIeUYHBIN THOPUTY.
Oo6opynoBanme: repOapuu pacTeHUM
OJIM3KUX BUIIOB, 00Pa30BaABIINXCS
Pa3TUYHBIMH CIIOCOOAMM

XapakTepu3oBaTh BUI000PA30BaHHE
KaK pe3yJIbTaT MUKPOIBOJIIOIUH.
OOBICHATD POJIb U3OJSIUU

B 00pa30BaHUU HOBBIX BUJIOB.
XapakTepu3oBaTh Pa3IMUHbIE CIIOCOObI
BUJ1000pa30BaHus (AJUIONATPUIECKOE,
CUMIIATPUYECKOE).

[IpuBOAUTH KOHKPETHBIEC TPUMEPHI
BHJIOB, 00pa30BaABIIHMXCS PA3TMIHBIMU
crioco0amu.

[IpumeHsTh 3HaHUST CIOCOOOB
BUJI000pa30BaHUS 1151 OOBSICHEHUS
MPUYUH MHOT000Opa3us BUJIOB.
OOBIICHATH BOSHUKHOBEHHUE
YCTOWYHUBOCTHU MATOTEHOB

K aHTHOHMOTHUKAM

HToro 4yacoB o teme

14
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Tema «MaKpOZ)BOJIIOHI/Iﬂ H €€ pe3yjibTaTbD)

3.1 | MakposBorOIHsI. 1 Metoabl n3y4eHHsI MAaKpPOIBOJIIOLUH. PackppIiBaTh cosiepxaHne TEPMUHOB
[TaneoHTONMIOTNYECKHE [TaneoHTONMOTMYECKHE METOBI Y TIOHSTHUI: MaKpO3BOJIIOLIHS
METO/Ibl U3YUCHUS u3ydeHus sBomonuu. [lepexoinbie (puntorenes), nepexoiHbie GOPMBI,
ABOJIIOLIMH (dopMbI U HUITOTEHETUUECKUE PSIIBI (duoreHeTUYECKUE PAJIBL,
OpraHU3MOB. MAJIEOHTOJIOT U
JdemoHcTpauuu XapakTepu30BaTh MAKPOIBOIIOLIMIO KaK
Tabnuywl u cxemol: HaJIBUIOBYIO ABOJIIOLINIO 00pa30BaHUs
«DUIIOreHEeTUYECKU P JTOIIAAN», KPYIHBIX TAKCOHOMUYECKUX €IUHHII.
«ApXeonTepuKcy, «3Bepo3yonie OOBACHATH 3HaUCHUE
siepb», «Cterouedabhy, MAJICOHTOJIOTUYECKUX UCCIEOBAHUI
«Punno¢pute», «CeMeHHbIE 11 TIOJTy4€HHUs (DaKTOB HBOJIIOLIUU
ATIOPOTHUKM. OpPraHHU3MOB.
O0opynoBaHme: KOJUIEKIINH, [IpuBOANTH IPUMEPHI OPTaHU3MOB,
repOapuu, MyJISKA HCKOTTAaEMBbIX OTHOCAILIUXCS K ITEPEXOIHBIM
OCTaTKOB OPraHU3MOB dhopmawm.
Ha3sIBaTh rpynmsl OpraHu3MoB,
JUIsL KOTOPBIX BOCCTaHOBJICHBI
(bUITOTeHEeTUYECKUE PSIBI.
CpaBHUBATH MPOLIECCHI
MaKpO’BOJIIOIIUU U MUKPOABOJIOLUN
3.2 | buoreorpaduieckue | buoreorpaduueckue MeToabI PackpsiBaTh copepkaHue TEPMUHOB
METO/Ibl U3YYEHUS u3ydeHus sBotonuu. CpaBHeHHE U MOHATUI: Ororeorpadus, SHIEMUKH,
ABOJIFOLIAA ¢opsl U PpayHbI MATEPUKOB PEJMKTHI.

1 ocTpoBOB. buoreorpaduueckue
oOisractu 3emin. Bunsl-sHaeMuku
U PEIIMKTHI.

OO00CHOBBIBATH 3HAYCHUE
ouoreorpaduu i U3y4eHUs
HBOJTIOIIMY OPTAaHU3MOB.
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JemMoHcTpanun

Tabauywl u cxemol:
«buoreorpaduueckre 30HbI 3eMITNY,
«Jlpetid KOHTUHEHTOBY, «PeTUKTHIY.
Oo6opynoBanme: repdapuu; KOJJICKIIUU
HACEKOMBIX

[lepeuncnsats Guoreorpaduueckue
o0nacTu 3eMiH U OOBSACHATHh TPUYHUHBI
UX BBIJICIICHUSI.

CpaBHuBath Quiopy 1 GpayHy MaTEpUKOB
¥ OCTPOBOB, PaCTEHUS M JKUBOTHBIX
pa3HbIX OmoreorpaduuecKux o0JacTe.
[TpuBOIUTH IPUMEPHI PEITUKTOBBIX
OpPraHU3MOB, BUJIOB-3HJIEMHUKOB.
OOBACHATD IPUYUHBI COXPAHEHMUSI
BU/JIOB HJIEMUKOB U «OKUBBIX
HCKOTIaEMBIX»

33

DOMOpHoJIoruuecKue
Y CpPaBHUTEJIBHO-
Mopdororuueckue
METO/Ibl U3YUECHHUSI
IBOJIFOIIH

OMOpPHOJIOTHUECKUE U CPABHUTEIBHO-
MOp(}OJIOrHYECKHUe METOIbI U3YUECHHUSI
3BONIIOLMU. [ eHeTHUeCcKe MeXaHU3MBbl
SBOJIFOLIMY OHTOI'€HE3a U MOSIBJICHUS
ABOJIIOLIMOHHBIX HOBIIECTB.
['omon0rn4HbIE ¥ aHATOTUYHBIE
opransl. PyuMeHTapHble Opraibl

Y aTaBU3Mbl. MOJIEKYIISIPHO-
reHEeTHYeCKne, OMOXUMUYECKUE

Y MaTEMaTUYECKUE METObI

U3y4eHus 3BoMoLMU. ['oMonornynbie
reHbl. COBpEMEHHbBIE METO/IbI
MOCTPOCHUS (PUIIOTCHETUYECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MyTallX U 3BOJHOLUS
TE€HOMOB.

PackpriBaTh cosiep:kaHue TEPMUHOB

U TIOHSTUI: IMOpUOIOTHs, MOP(OIIOTHS,
TOMOJIOTUYHBIC U aHAJOTHYHBIE OPTaHBI,
PYIUMEHTHI, aTaBU3MBbI, OMOXMMHYECKAsT
rOMOJIOTHSL.

XapakTepru3oBaTh SMOPHUOIOTHUECKHIE,
CPaBHUTEILHO-MOP(OJIOTUYECKHE,
MOJIEKYIIPHO-TEHETUIECKHE,
OMOXMMHUYECKHEe, MAaTeMAaTUYECKUE
METO/IbI U3YUYCHHSI SBOJIOIUH.
OOBICHATH 3HaYEHNE HYMOPUOJIOTHUH,
CpPaBHUTEIHHOU MOP(OJIOTHH,
MOJIEKYJISIPHOM T€HEeTUKU, OMOXUMUH,
OMOUH(OPMATUKH JIJIS] U3YUCHUS
HBOJIIOLINY OPTaHU3MOB.

OuenuBats Bkiaa A. O. KoBasieBckoro
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JemMoHcTpanun

lopmpemuwi: K. M. bap,

A. O. KoBanesckuii, ®. Mrosep,
9. I'ekkens.

Tabnuywl u cxemot: «HagaabHbIC
CTaIuy SMOPUOHAIILHOTO Pa3BUTHUS
MTO3BOHOYHBIX )KUBOTHBIX),
«I"OMOJOTHYHBIE Y AaHAJIOTUYHBIE
Opra"b, «PyTuMeEHTBI», « ATaBU3MBDY,
«XpoMOCOMHBIE HA0OPHI YETOBEKA
Y IIMMITaH3e».

O0opynoBaHue: KOJUICKIINH,
repOapuu, MyJIs>KA TOMOJIOTUYHBIX,
AQHAJIOTUYHBIX, PYJUMEHTAPHBIX
OpraHoB U aTaBU3MOB

B Pa3BUTHE IBOJIIOLMOHHOTO YUCHUS.
OnuchIBaTh FTEHETUYECKUE MEXAHU3MBbI
ABOJIIOLIMM OHTOTEHE3a U TOSIBJICHUS
ABOJIIOLIMOHHBIX HOBLIECTB.

[IpuBOIUTH MPUMEPHI AaTABU3MOB U
PYJIMMEHTAPHBIX OPTAHOB Y PAa3JIMYHbIX
OpPraHU3MOB U OOBSICHITH IPUUUHBI KX
MTOSIBJICHUSL.

[IpuBOIUTH TPUMEPHI TOMOJIOTUYHBIX

Y QHAJIOTUYHBIX OPTaHOB.

CpaBHUBATH CTPOCHUE OPTraHOB

Yy OpPTraHU3MOB Pa3HBIX
CUCTEMATUYECKUX IPYIII.

[IpuBOAUTH IPUMEPHI OMOXUMUYECKON
Y TEHHOW TOMOJIOTHH.

OueHuBath 3HaU€HUE OMOMH(OPMATUKH
JUTS U3YYEHUS 3aKOHOMEPHOCTEN
DBOJIFOLIMU

34

OO01e
3aKOHOMEPHOCTH
ABOJIFOLIUA

OO6mIre 3aKkOHOMEPHOCTH (TIpaBHIIA)

sBoIOIIMU. HeoOpaTuMOCTh 3BOIOLUY.

AnanTyuBHas paauaiusl.
HepaBHOMEPHOCTH TEMITOB SBOJTIOIUH.
JdemoHcTpauuu

Tabnuyol u cxemot: «I'1aBHBIC
HaIIpaBJICHHS YBOTIONHNY, «O0IIHe
3aKOHOMEPHOCTHU IBOJIFOLIHI

PackpeiBaTh conep:kaHue TEPMUHOB

U MOHATUN: CMEHa (PYHKIIMI1 OpraHoB,
HEOOPaTUMOCTh HBOJIIOLIUH, aJalI TUBHAS
paauanys, HEpaBHOMEPHOCTb TEMIIOB
DBOJIIOLUH, YEPEIOBAHUE TTIABHBIX
HAIPaBJIEHUN BOJIFOLIUU.
AHaIM3UPOBATH IPUYNHBI
YyepenoBaHus IJIaBHBIX HAIIPABICHUN
SBOJIIOLIUHY.
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[IpuBOAUTH PUMEPEI

MPOUCXO0KJIEHUS OPIrAaHU3MOB

OT HECIIEIMAIIM3UPOBAHHBIX IIPEAKOB U
UX IIPOTPECCUPYIOIIEH CIEIUATIN3ALNN.
OOBICHATH IPUUMHBI HEPABHOMEPHOCTH
TEMIIOB JBOJIFOLIUH.

[IpuBOIUTH IPUMEPHI AAAITUBHOU
paavanuu y OpraHu3MoOB.

OOBICHATH IPUYHUHBI HEOOPATUMOCTH
HBOJIIOLIMH

Hroro yacos 1o teme 6
4 | Tema «IIpoucxoxaenne u pa3BUTHE )KU3HU HA 3emuie»
4.1 | 'unote3sl 2 HayuHble runore3sl mpouCcX 0K ICHUS PackpriBaTh conepxaHre TEpMUHOB

BO3HUKHOBEHHUS KU3HHU
Ha 3emJie

KU3HU Ha 3emiie. AOHOreHes

U naHcrnepmus. Jlonayunbie
MPEJICTABICHUS O 3aPOXKICHUH KU3HU
(xpearonusm). ['unoresa
MOCTOSTHHOT'O CaMO3apOKICHUS KU3HU
U ee orpoBepxkenue onbitamMu O. Penu,
JI. Cnannaunuanu, JI. ITactepa.
[IpoucxoxaeHue :Ku3Hu

U aCTPOOHMOJIOTHS.

JdemoHcTpanuu

Ilopmpemuwi: ®©. Penu,

JI. Cnmasumannanu, JI. Iacrep.

Tabauyvt u cxemwvi: «Cxema OIbITa

@. Pean», «Cxema onbita JI. [Tactepa

Y MIOHSITUI: KPEallMOHU3M, BUTAIU3M,
naHcrnepmusi, abUOTeHE3.

N3naratk Hay4YHbIE TUTIOTE3bI U TEOPUU
MIPOUCXOKICHUS )KU3HU Ha 3eMIIe.
OnennBath Bknag @. Penn,

JI. Cnannanuanu, JI. ITactepa

B (popMHpOBaHUE HAYYHBIX B3IJISIIOB
Ha MPOUCXOXK/ICHHE )KU3HU Ha 3eMJIe.
[lepeuncnsaTh cTaauu pa3BUTHS KUZHU
Ha 3emJie, COTJIACHO TeOpUH OMOoIMo33a
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I10 U3YUYCHHUIO CAMO3apOXKIACHUA
ZKHU3HID)

4.2

OCHOBHBIE ATaIIbI
HeOpFaHI/I‘ICCKOﬁ
9BOJIFTOIINH

OCHOBHBIE 3Talbl HEOPTAHUYECKOM
spomonuu. [lnanerapnas
(reosoruueckas) SBOIOLHS.
XuMuueckas dBOTIOIHA. AONOTreHHBIN
CHUHTE3 OPraHUYECKUX BELIECTB

n3 Heopranndeckux. OneitT C. Muiepa
u I'. FOpu. O6pa3zoBanue noaumMepon
n3 MmoHoMepoB. KoanepBarnas
runoreza A.. OnapuHa, runoresa
nepBuyHoOro Oyisona /. Xonpgeiina,
resHetuyeckas runoresa I'. Memnnepa.
Pu6ozumsi (T. Yek) u runotesa
«vupa PHK» V. I'unGepra.
dopmupoBaHrue MeMOpaH u
BO3HUKHOBEHHUE MPOTOKJIETKH.
JemMoHcTpanun

Ilopmpemui: C. Munnep, I'. FOpu,

A. W. Onapun, [I. Xonmeiin,

I'. Memnnep.

Tabauywl u cxemol: «CxeMa OIBITA

C. Munepa, I'. FOpu», «Otansl
HEOPTaHUYECKON IBOITIOLINI).
BupryanbHnas 1adbopaTtopnasi padora
«MonenupoBanue onbIToB Musuiepa—
HOpu 1o n3ydennro abMOreHHOTo

PackpeiBath cojiep:kaHle TEPMUHOB
Y MIOHSITUI: T€0JI0TUYeCKasi YBOJIIOIHSA,
XUMHUYECKasi BOJIIONUS, AOMOTEHHBIH
CUHTE3, IepBUYHAS aTMOocdepa,
KOallepBaTHBIEC KaIlIu, puOO3UMBI,
POOMOHTHI.

XapaxkTepu3oBaTh OCHOBHBIEC ATAIIbI
XUMHUYECKOU 3BOJIIOIUU.

Ha3zpiBaTh XMMHUUYECKHI COCTaB
NEePBUYHON aTMOC(epbl 3EMIIH.
OuenuBath Bkaana C. Muiepa,

I'. FOpu, T. Yeka, V. ['unbepra

B (hopMupOBaHNE HAYYHBIX B3TJISI0B
Ha IPOUCXOKAECHUE )KU3HH Ha 3eMIIe.
OnuceiBaTh yCJIOBUS, HEOOXOIUMBIE
JUTST aOMOTEHHOI'0 CUHTE3a
OPraHUYECKUX COCAUHECHUMU.
ITpuBOAUTE TpUMEPHI MOJIEKY I,

Y KOTOPBIX BO3HUKJIU MPOLECCHI
T€HETUYECKOTO KOITUPOBAHUS

U (hepMEHTATUBHASI AKTUBHOCTb.
OOG0CHOBBIBATh HEBO3MOKHOCTD
MMOBTOPHOTO BO3HUKHOBEHHUSI ’KU3HU
Ha 3emJe
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CHUHTE3a OPTaHUYECKUX COCTUHEHUN
B TIEPBUYHON aTMochepe»

4.3 | Uctopus 3emian u Uctopusa 3emin 1 METOIbI €€ PackpeiBaTh cosiepaHue TEPMUHOB
METO/IbI €€ U3yUECHUS u3yueHus. Vickonaemble OpPraHM4eCKrUe | U TOHATUI: T€0XPOHOJIOT U
octatku. ['€0OXpOHOJIOTHS U €€ METO/IbI. | (OTHOCHUTEIbHAsL, a0COJIIOTHAS),
OTtHOcUTENbHAS U A0COTIOTHAs OKaMEHEJIOCTH, METO/IbI
F€OXPOHOJIOT M. [ '€OXpOHOIOTHYECKAs | T€OXPOHOJIOTUH, TEOXPOHOIOTNYECKast
[IKaJa: 30HBI, 3Pbl, IEPUOJBL, STIOXH. 1IKajia: 30HbI, PbI, IEPUOJIbI, STIOXU.
JdemoHcTpauuu XapakTepu30BaTh METObI U3YUYCHUS
Tabauywl u cxemol: HMCTOPUH 3EMIIU.
«I'€0XpOHOJIOTYECKAs KA. [TepeuncnsaTe pa3aemnsl
ObopynoBanme: KOJJIEKIIUU F€OXPOHOJIOTNYECKOMN IIKAJIBI.
OKAMEHEJIOCTEM, TTOJIE3HBIX OueHnBaTh 3HAYEHHUE UCKOTTAEMBbIX
VICKOIIA€MBbIX; MYJISIKM OPTaHUYECKUX OCTAaTKOB JIJIsl U3y4YEHUS UCTOPUU
OCTaTKOB OPraHW3MOB. pPa3BUTHUS )KU3HU Ha 3eMJI€.
JlabopaTopnasi padora OOBICHATH XapaKTep pacupeeIeHus
«M3ydyeHue u OnrcaHrne NCKOIaeMbIX HCKOIIA€MbIX OCTAaTKOB B 3€MHOM KOPE.
OCTaTKOB JIPEBHUX OPTraHU3MOB» CpaBHUBATH METO/IbI A0COIFOTHOM
Y OTHOCUTEIIbHOM T€OXPOHOJIOTUU
4.4 | HavaybHBIE STaIIbI HauanbHble 3Tansl oprannyeckon PackpsiBaTh coziepkaHuE TEPMUHOB U
OpraHUYECKON sBoJironnd. [losBieHne u 3BOTIOLMS MOHSITUI: «IOCJTIEAHUNA YHUBEPCATbHBIN
ABOJIIOLIUU NEPBbIX KJIETOK. DBOIIOLIHS 001U IPEIOK», OTHOKIECTOUHBIC

meTabonu3ma. Bo3sHUKHOBEHHE TIEPBBIX
skocucteM. CoBpeMeHHbIE MUKPOOHBIE
OMOIUIEHKH KaK aHaJIOT MEPBBIX

Ha 3emiie coobiiecTB. CTpOMATOUTHI.
IIpoxaprOThI ¥ 3yKapHOTBHI.

OpPraHu3MBbl, TPOKAPHUOTHIL, IYKAPUOTHI,
CUMOHUOTEHE3.

XapakTepu30BaTh HAYaJIbHBIC ATAIIbI
OPraHUYECKOUN IBOJIOLUU.
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[IpoucxoxaeHue 3ykapuoT
(cumbOuorenes). IBONMIOLUOHHOE
IIPOUCXOKIECHUE BUPYCOB.
JdeMoHcTpauuu

Tabauywl u cxemwvi: «HadaabHBIC STAIIBI
OpraHuyecKoil BoOIUNY, «CxeMa
00pa3oBaHUs SYKapHOT ITyTEM
cuMmOuorenesa», « CTpoeHHUE BUPYCa»

[IpuBoauTH MpUMEPHI apoMop(HO30B
MEPBBIX OJJHOKJIECTOUYHBIX OPTAHU3MOB.
XapakTepu30BaTh OCHOBHBIE
MOJIOKEHUS U JIOKA3aTENbCTBA TUIIOTE3bI
CUMOMOreHesa.

Jloka3bIBaTh MOJTyaBTOHOMHOCTD
MUTOXOHAPUN U TUIACTHU]I, UX
MIPOUCXOKIECHHUE OT IPOKAPUOTUIECKUX
KJIETOK.

JlenaThb BBIBOJIBI O 3HAUEHUU
BO3HMKHOBEHUS (DOTOCHHTE3A,
dhopmupoBaHus sIpa IS JadbHEUIIEero
Pa3BUTHUS )KU3HU Ha 3eMIJIE.
XapakTepu30BaTh TUIOTE3bI
MPOUCXOKICHUS BUPYCOB

4.5

DBOJIIOIUSA DYKAPUOT

[Tponcxox1eHne MHOTOKJIETOYHBIX
OpraHu3mMoB. Bo3HMKHOBEHHE
OCHOBHBIX I'PYIIIT MHOT'OKJIETOYHBIX
OpPraHu3MOB.

JdemoHcTpauuu

Ilopmpem: N. 1. MeuHHKOB.

Tabauywl u cxemwvi: «HauanbHbIC ITATIBI
OpraHuyecKoil 3Boonumn», «Crucrema
YKUBOU IIPUPOIBI»

PackppIBaTh copepkaHne TEPMUHOB
1 TTOHSATHI: POKAPUOTHI, SyKAPHOTHI,
MHOTOKJIETOYHOCTh, CTICIIAATA3AIUs
KJIETOK, BUPYCHI.

XapakTepu30BaTh MPOUCXOKICHHE
MHOTOKJICTOYHBIX OPTaHU3MOB.
CpaBHUBaTH 0COOCHHOCTH
DYKAPUOTUYECKHUX U MPOKAPUOTHICCKUX
OpraHU3MOB.

Ha3biBaTh 0cHOBHBIE apoMOP(O3bI
DYKapHOT U OIICHUBATh UX 3HAYCHUE
TUTSI TATBHEHTIIETO Pa3BUTHS KU3HA
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4.6

OCHOBHBIE 3TaIIbI
HBOJIIOLIUU
PaCTUTEIILHOTO MUPA

OCHOBHBIE 3TaIlbl 3BOJIIOLIMH BBICILIUX
pactenuit. OcHOBHBIE apoMOp(}o3bI
pacTeHui. BpIxoa pacTeHHU Ha CyIy.
[TosiBIEeHUE CIOPOBBIX PACTEHUIN U
3aBO€BaHUE UMU cylmiu. CeMEeHHbIE
pactenus. [IporcxoxieHne 1IBETKOBBIX
pacTeHuil.

JdemoHcTpauuu

Tabauywl u cxemol: «KApomMopdo3bl
pacteHui», «Punnoduten,
«OIHOKJIETOYHBIE BOJOPOCIIN,
«MHOTOKJIETOYHBIE BOJOPOCIIY,
«Mxn», «IlanopoTHUKNY,
«l'onocemeHHbIe pacTeHUs», «Opransl
LBETKOBBIX PACTEHUIN.
Oo6opynoBanme: repoapuu pacTeHUM
Pa3JIMYHBIX OTIIEIIOB.

IIpakTuyeckas padora

«M3yuenne ocoOEHHOCTEN CTPOSHHUS
pACTEHUH Pa3HBIX OTIICIOBY»

PackpbiBaTh cofepkaHue TEPMUHOB
Y TIOHSTUI: BOJIOPOCITH, PUHHO(DHUTHI,
MXH, TAaOPOTHUKOOOPa3HbIE, CEMEHHBIE
MANOPOTHUKH, TOJIOCEMEHHBIE,
IIOKPBITOCEMEHHBIE, O€CIo0e
MoKoJieHue (Cropodur), MoJI0BOE
nokoJjieHue (raMeTodur).
[lepeuncriaTh OCHOBHBIE ITAIIbI
HBOJIIOLINN PACTUTEIHHOTO MHUDA.
HasbiBaTb 0cCHOBHBIE apOMOP (O3B
pacTeHUM U OLIEHUBATh UX
HBOJIIOLIMOHHOE 3HAYEHHUE.
CpaBHUBATh 0COOEHHOCTHU CTPOEHUS
pacTeHU pa3HbIX OTAEJIOB

4.7

OCHOBHBIE dTaITbI
ABOJTIOLIMH KUBOTHOT'O
MuUpa

OCHOBHBIC 3TaITbl BOJIIOIHH
AKUBOTHOTO Mupa. OCHOBHBIE
apoMopd03bl JKHBOTHBIX. BeHacKast
dayna. KemOpwuiickuii B3pbIB —
MOSIBJICHUE COBPEMEHHBIX THIIOB.
[1epBbie X0p10BBIE KUBOTHBIE. JKU3HB
B BOJIE. DBOJIIOIMS TO3BOHOYHBIX.

PackpsIBaTh coziepkaHue TEPMUHOB

Y TIOHATUN: IPOCTEHUIIINE,
[JIJACTUHYATHIC, KUIIEYHOIIOJIOCTHBIE,
MJIOCKUE YEPBH, WICHUCTOHOTHUE, PHIOHI,
36MHOBOJIHBIE, IIPECMBIKAIOIIUECH,
IITULIBI, MIIEKOIIUTAIOLIME, IKTOAEPMA,
SHTOAEPMA, ME30AEPMa, IBYCTOPOHHSIA
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[Ipoucxoxaenne ampuomii

u pentuiuid. [Ipoucxoxaenue
MJIEKONIUTAOMMX U nTull. [IpuHuun
KIroueBoro apomopdoza. OcBoeHue
0eC03BOHOYHBIMHU U IO3BOHOYHBIMU
YKUBOTHBIMH CYIIIH.

JemMoHcTpanun

Tabauyvt u cxemwvi: «CxeMa pa3BUTHS
YKUBOTHOTO MUPa», «KApoMop(o3bl
JKUBOTHBIX», «IIpocreimmey,
«KumreunononaoctHeiey, «llmockue
yepBu», « YeHuCcToHOoTHEY, «PHIOBDY,
«3eMHOBOJIHEICY,
«ITpecMmbikatomuecs», «lItuubn,
«MeKONUTAIOIINUEC.
O6opynoBanme: KOJUICKIINU
HACEKOMBIX; BIIAKHBIC MPENapaThl
YKUBOTHBIX; PAKOBUHBI MOJUTIOCKOB;
KOJUICKLIMY UTJI0KOKUX; CKEJIEThI
MIO3BOHOYHBIX )KUBOTHBIX; Uy4eJia MTHI]
Y 3BEPEU.

IIpakTnueckasi padora

«M3ydenne ocoOeHHOCTEH CTpOeHUS
MTO3BOHOYHBIX KUBOTHBIX)

CUMMETpPHUSI, TEITIOKPOBHOCTb.
ITepeuncnsiTb OCHOBHBIE ATaIIbI
ABOJIFOIIAH )KUBOTHOTO MHUPA.
HaspiBaTh OCHOBHBIE ITpEalaNTalliy,
CIIOCOOCTBOBABIIINE BHIXOY dKUBOTHBIX
Ha Cymry.

OueHnBaTh 3HAYEHUE PA3BUTHUSA
HEPBHOW CUCTEMBI JJIsl IPUCTIOCOOICHUS
KABOTHBIX K YCIIOBUSIM OKPY’KAIOLLIEH
Cpeapbl.

OOBSACHSITH MPUYUHBI SBOJIOITUOHHOTO
paclBeTa HaCEKOMBIX, KOCTHBIX PbIO,
MITHIL], MJIEKOTTUTAOIIAX

4.8

PasButue xxu3uu
Ha 3emiie

PazBuTHe xx13HU Ha 3emiie 1o 3pam
U IIEpUOJIaM: apXeu, MPOTEPO30H,
ajaeo30i, Me30301, KalHO301.

PackpbIBaTh coziepkaHNE TEPMUHOB
U TIOHATUH: apxeil, apxebakTepun,
LIMaHOOAKTEPHH, IPOTEPO30H,
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OO6mu1as xapakTepucTrUKa KIimMaTta

Y T€OJIOTMYECKHUX MTPOLIECCOB.
[TosiBNeHUE M pacUBET XapaKTEPHBIX
OpraHu3MoB. YTieoOpa3oBaHHE: €ro
YCJIOBHS U BIUSIHUE HA Ta30BbI COCTaB
aTMoc(hephl.

MaccoBbie BBIMUPaHUS —
9KOJIOTUYECKHE KPU3UCHI ITPOILIIOTO.
[IpyuuHbI U CIAEACTBUS MacCCOBBIX
BbIMUpaHUl. COBpEMEHHBIN
DKOJIOTUYECKUN KPU3HC, €TO
ocobenHocTtH. [Ipobiema coxpaHeHus
O6ropazHoobpasus Ha 3emIie.
JdemoHcTpauuu

Tabnuywl u cxemol: «Pa3BUTHE KU3HU
B apXEeUCKou 3pe», «PazBuTne xu3Hu
B IIPOTEPO30UCKOM 3pe», «PazButue
KU3HU B MTAJIE030MCKOM 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOM 3peEN,
«Pa3BuTHE )KU3HU B KATHO30MCKOU
ape»

najaeo30M, KeMOpuii, OpAOBUK, CUITYD,
JIEBOH, KapOoH, iepMb, [lanres, Tetuc,
TPUIOOUTHI, PUHUODUTHI,
PAKOCKOPIHUOHBI, TAHIIUPHBIE PHIOHI,
KOTHWJIO3aBPbl, M€30301, [ OHJ1BaHa,
JlaBpa3zus, Tpuac, ropa, Mell, XBOWHBIE,
TMHKTOBbIE, CATOBHUKOBBIE,
OeJIEeMHUTHI, AMMOHUTBI, IMHO3ABPHI,
apXEONTEPHUKC, TOKPBITOCEMEHHBIE,
KalHO30M, NajJeoreH, HEOT'eH,
AHTPOIIOrEH, MAaCCOBOE BBIMUPAHMUE.
XapakTepu30BaTh Pa3BUTUE KU3HU

Ha 3eMJIe TI0 3paM U MEPHUOJIaM.
YcranaBnuBaTh 3aBUCUMOCTD MEXKITY
re0JIOTMYECKUMU MPOLIECCAMH,
M3MEHEHUSIMU KJIMMATa U MPOIECCaMU
B KUBOW MPHUPOJE.

OOBIICHATH MPUUYUHBI paciBeTa
CHUCTEMATHYECKUX TPYIII OPTaHU3MOB
B PA3JIMYHbIC 3PbI U MIEPHUO/IBI.
AHaNIM3UPOBATH IPUUYUHBI U CIICICTBUS
MAaCCOBBIX BBIMUPAHUU.

Ha3zsiBath 0cHOBHBIE apoMOP(}HO3bI
PAaCTEHUH U )KUBOTHBIX.

[IpuBOIUTH TPUMEPHI NEPEXOTHBIX
¢dbopM opraHu3mMoB.

AHaIM3UpOBaTh MyTH PEUICHUS
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po0JIEMBbI COXPAHEHUS
OnopazHoo0Opasus Ha 3emJie

4.9 | CoBpemeHHas cucTemMa
OpPraHUYeCcKOTo MHUpa

CoBpeMeHHas cucTeMa OpraHu4eCcKOro
mupa. [Ipuanmne! knaccudukanum
opranu3MoB. OCHOBHbBIE

CUCTCMAaTHYCCKHUC I'PYIIIIBI OPTaHU3MOB.

JdemoHcTpauuu
Tabauywl u cxemol: «CoBpeMeHHast
CUCTEMa OPraHUYECKOTO MUPay

PackpbIBaTh cosiep>kaHle TEPMUHOB

U TIOHATHI: OaKTEpUH, apXeu, BHICIINE
pacTeHus, 3eJIeHbIe BOJIOPOCIIH,
OarpsiHkH, OypbIe BOJIOPOCIIH,
MOXOBH/IHBIE, TATIOPOTHUKOBUIHBIE,
XBOILIEBU/IHbIE, TUIAYHOBUIHBIE,
rOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE,
IIPOTHUCTHI, KHIIEYHOITOJIOCTHBIE,
IJIOCKUE YEPBU, KPYTJIbIE YEPBH,
KOJIbYaThle YEPBU, YICHUCTOHOTHE,
MOJUTIOCKH, UTJIOKOXKHE, XOPIOBBIE,
rpuOBbI, TUIIATHUKHA, BUPYCHI.
XapakTepu3oBaTh COBPEMEHHYIO
CUCTEMY OPTaHMYECKOTO0 MHPA;
Ha3bIBATh OCHOBHBIE CUCTEMATUYECKHE
IpyIIbl OPTraHU3MOB.

OOBSICHATH NPUHIMUIIBI KJIACCU(DUKALTUU
OpPraHHU3MOB.

[lepeuncnaTh OCHOBHBIE MPU3HAKU
IIPOKApHOT, PACTEHUI, ’KUBOTHBIX,
rpu0OB, KPACHBIX U OYpPBIX BOAOPOCIIEH.
[IpuBOANTE pUMEPHI TPEACTABUTEIICH
OCHOBHBIX CUCTEMAaTHUYECKUX TPYIII
OpPraHHU3MOB

HToro 4yacoB o teme

15
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Tema «Hponcxowenne YEJI0BCKAa — AHTPOIIOI€HE3)

5.1 | AuTponosnorus — 1 Paznensl v 3agaum aHTPOMOJIOTHH. PackpsIBaTh coepxanue TEPMUHOB
HayKa O YEJIOBEKE Metoabl aHTPOIOJIOTHH. Y TOHSTUIA: aHTPOIOJIOTHS,
JemMoHcTpanun MOpPGOJIOTHS, aHTPOIIOTCHES,
Tabauyst u cxemwvi: «MeToIbI AHTPOTIOMETPHUSI, PEKOHCTPYKIIHUSI,
AHTPOMOJIOTHUI. apXxeoJiorusi, dSTHorpadus.
ObopynoBanmne: MyJsiKu HasbiBaTh paziensl v 3a1a4u
OKaMEHENO0CTEN, IPEAMETOB aHTPOIIOJIOTHH.
MaTepUAIbHOU KYJIbTYpPbI IPEIKOB XapakTepu30BaTh METOIbI
yesoBeka; oTorpaduu HaX00K AHTPOTOJIOTUH U CPABHUBATH
HCKOTIAa€MbIX OCTATKOB YEJIOBEKa UX MEX]Ty COOO.
BriiensaTs BOmpoCkl 3BOTIOLHAH
YeJI0BEKAa, UCCIEAYEMbIE TPU TOMOIIU
Pa3JIMYHBIX METOIOB
5.2 | Pa3Butue | CraHoBIIeHUE NTPEICTABICHUN PackpriBaTh coziep:kaHre TEPMUHOB
MpeICTaBICHUM 0 MPOUCXOXKICHUHU YEJIOBEKA. Y TIOHSTUM: aHTPOIIOTEHHAs TEOPH,
0 IPOUCXOKACHUU Penurrnosnsie BO33peHus. TpynoBas Teopusi, Homo sapiens.
YeJI0BEKa CoBpeMeHHbIEC HayYHBIE TEOPHHU. OuenuBath Bkiaa Y. Jlapsuna

JdemoHcTpauuu

Ilopmpem: Y. JlapBuH.

Tabauyvt u cxemwl: «MeToabl
AHTPOIOJIOTUI.

OO6opynoBanme: MyJIs KU
OKAaMEHEJIOCTEN, IIPEIMETOB
MaTepHUaIbHON KYJIbTYpPbI IPEAKOB
YEJIOBEKA; PENPOLYKIUU
(pororpadum) kapTux

B Pa3BUTHE NPEICTABICHUN

O NPOUCXOXKACHUU YETIOBEKA.
ApryMEHTHPOBAHHO KPUTUKOBATh
PEIUTHO3HBIE IPEACTABICHUS

O ITPOUCXOKIECHNUH YEIOBEKA C MO3ULUN
€CTECTBEHHBIX HAYK.

XapaxkTepu3oBaTh HAYYHBIE TEOPUHU
IIPOMCXOKICHHS YEIIOBEKA
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¢ MU(DOJIOTUYECKAMU
1 OMOJIEICKUMHU CIOKETaMU
MIPOUCXOXKICHHS YCSIIOBEKA

53

MecTto yesioBeka
B CUCTEME
OpraHUYEeCKOTO MUpa

Cx0acTBO YenoBeKa C )KUBOTHBIMHU.
CucreMaTnuecKoe MOJIOKEHNE
yenoBeka. CBUAETENBCTBA CXOJICTBA
YEJI0BEKA C JKUBOTHBIMMU:
CPaBHUTEILHO-MOP(POJIOTUUYECKHE,
aMOpHoIOoTHYeCcKUe, (HU3NO0JIOTO-
OMOXMMHYECKHE, ITOBEICHYECKIE.
OTnanyus yenoBeKa OT KUBOTHBIX.
[IpAMOX0kKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM IIpU3HAKOB. Pa3Butue
TFOJIOBHOI'O MO3Ta ¥ BTOPOM CUTHAJIbHOU
CUCTEMBI.

JdemoHcTpauuu

Tabnuywl u cxemot.: «I'0JIOBHOI MO3T
YesoBekay, «YemoBekooOpa3Hbie
00e3bsiHbIY, «CKelleT 4elioBeka u
CKEJICT IIMMIIaH3e», « Py IMMEeHThI 1
aTaBU3MBIY.

O0opynoBaHme: CKEJIET YEIOBEKA;
MOJIEJIb Ueperia YeIoBeKa U yeperna
IIUMITIaH3€; MOJICJIb KUCTH YeJloBeKa 1
KHCTH IIUMIIaH3E.

JlaGopaTopHas padora

«3yueHnne ocOOEHHOCTEH CTPOCHUS

PackppiBaTh copepkaHne TEPMHUHOB
Y TIOHATUH: PYJUMEHTHI Y YeJIOBEKa,
aTaBU3MbI y YEJIOBEKa,
MPSMOXO0KICHHE, BTOPas CUTHAJIbHAS
cucTeMa.

Onpenensarb CUCTEMAaTUYECKOE
MOJIO’KEHHUE YEJIOBEKa B OPTaHUYECKOM
MHUDE.

BBIABIATH 4EPTHI CXO/ICTBA U PA3IAYUS
YeJIOBEKA M )KUBOTHBIX.
XapakTepu30BaTh CBUICTEIHCTBA
CXOJICTBA YEJIOBEKA M JKUBOTHBIX
(cpaBHUTENBHO-MOP(}OIOTHYECKHE,
aMOpHoIOTHYECKHE, (PHU3HOIOTO-
OMOXUMHUYECKHE, TTOBEICHUCCKHE).
[IpuBOAWTH IPUMEPHI AaTABU3MOB

U PYJUMEHTOB Y YEJIOBEKA.
OmnuceIBaTh MPU3HAKHU YEJIOBEKaA,
chopMUPOBABIIIUECS B CBSI3U

C IPEBECHBIM 00pa30M >KH3HU MPETKOB
U TIPSIMOXOKJICHUEM.

BoIABIS TS IPUUKMHBI 0COOCHHOCTEH
CTPOCHHSI Uepera 4eIoBeKa

10 CPABHEHUIO C YEJIOBEKOOOPa3HBIMU

120




CKCJICTA YCJIOBCKA, CBA3aHHBIX
C MMPAMOXOKACHUCM

00e3bsIHaMHU.

CpaBHHBaTh OPYAUIHYIO AESITENBHOCTD
YeJIOBEKA U )KUBOTHBIX.

CpaBHUBaTh 0COOEHHOCTH BBICILIEH
HEPBHOU JIESITEIBHOCTH YEI0BEKA

Y KUBOTHBIX

5.4 | JIBWOKyIIHE CUITBI JBuokyuue cuibl (pakTopsbl) PackpriBaTh copepkaHue TEPMUHOB
(paxTopsr) aHTpOIIOTeHe3a: OMOIOTHIECKHE, Y TIOHATUI: HACIIEZCTBCHHAS
aHTPOIIOTeHE3a couuasnbHble. COOTHOILIEHUE U3MEHYUBOCTb, €ECTECTBEHHBIN 0TOOP,

OMOJIOTrMYECKHUX U COLUAIbHBIX OpyJuiiHas AesITeIbHOCTb, IPYIIIIOBOE
(akTOpOB B aHTPOIIOTEHE3E. COTPYIHHYECTBO, OOIIEHUE, PEYb.
JleMOHCTpanum XapakTepru30BaTh IBUKYIIUE CUIIBI
Tabnuysr u cxemol: «IBUKyIIME CUIIBL | aHTPOTIOreHEe3a: OMOJIOTHYECKHE
aHTPOIIOT'€HE3a. U COLIMANIbHBIE
OobopyroBanme: MyJISKH ITPEAMETOB
MaTepuaIbHON KyJIbTYPhI IPEIKOB
YesoBeKa

5.5 | OcHoBHBIE CTAANU OCHOBHBIE CTaTUU AaHTPOTIOTECHE3A. PackpeiBaTh copepikaHne TEPMUHOB

aHTPOIIOTeHE3a

Pannune yenoBekooOpa3Hbie 00E3bsIHBI
(IPOKOHCYJIbI) U pAaHHUE TOHTUJIBI —
0011I1e MPEJIKN YeJI0BEKOOOPa3ZHBIX
00€e3bsH U JTI0/Iel. ABCTPATIOTTUTEKN —
JIBYHOTHE IpPEeAKH Jiroaen. Yenosek
YMEJIbIA, IEPBBIE U3TOTOBJICHUS
opyauil Tpyna. Uemosek
MPSAMOXOJIAIINN Y IEPBBIA BBIXO/I
roJiei 3a npenensl Adpuku. Uenosek

Y [IOHSATHI: aBCTPAJIONUTEK, YenoBek
yMelbiid, YenoBek mpsaMOXO I,
UYenosek reiaenpoeprekuii, Yenopek
HEaHAEPTaIbCKUM, KpOMaHbOHEII,
JICHUCOBCKHUH YEJIOBEK, YelnoBek
pPa3yMHBIM COBPEMEHHOTO THIIA,
IMaJICOrCHETHKA.

XapakTepu30BaTh OCHOBHBIE CTA/IUU
AHTPONOTECHE3A.
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reiaenb0epreKuii — 00ImiA IPeaoK
HEaHJIEpTaJIbCKOr0 YEJIOBEKA U
YeJoBeKa pa3yMHOro. YenoBek
HEAHJIEPTAIIbCKUI KaK BUJ JIFOAECH
XOJIOOHOTO KJInMaTa. YenoBek
pa3yMHbBIN COBPEMEHHOTIO THUIIA,
JICHMCOBCKHM Y€JI0OBEK, OCBOCHHE
KOHTHHEHTOB 3a npeenaMu AQpuku.
[TaneoreneTrka u nMajieOreHOMUKA.
JdemoHcTpauuu

llopmpemui: J1. Jlukw,

S. 5. Porunckuii, M. M. I'epacumos.
Tabnuywvl u cxemol. « IBOJIOIIMOHHOE
JIPEBO YEIOBEKA», K ABCTPATIOMUTEKY,
«Yenosek ymensliny, «HenoBek
NPSAMOXOASIIMINY, «/[eHnCoBCKHi
yenoBek», «Heanaepranbub,
«KpomanboHLbD, «IIpegku yenoBekay.
O0opyaoBaHnme: MOJIENIN TOpCca
MIPEAKOB YEJIOBEKA; MYJISKA TPEAMETOB
MaTepUaibHON KYJIbTYPhI PEIKOB
YeJI0oBeKa

BBISBISITE MPOTrpeCCUBHBIE YEPTHI,
MOSIBUBIIMECS Y MPEAKOB YEIIOBEKA

HA Pa3HBIX CTAJAUSAX aHTPOIOTECHE3A.
[IpuBOINUTH IPUMEPHI TPEACTABUTENCH
OCHOBHBIX CTaJIM{ aHTPOIIOTCHE3A:
OMMUCHIBATh UX AHTPOIIOMETPUUECKHE
JaHHbIE, 00pa3 KU3HU U OpYyAUs TpyJa.
CpaBHUBATH IPEACTABUTEIIEN OCHOBHBIX
CTaJIUi aHTPOIIOTEHE3a

5.6

OBOJIIOIHS
COBPEMEHHOTO
yeJIOBEKa

DBOJIOLMS COBPEMEHHOTO YEJIOBEKA.
EcTtecTBeHHbII 0TOOP B MOMYJISAIUAX
yesioBeka. MyTallMOHHBIA MIPOLECC
u nosmmmopdusm. [lomynsimuonnbie
BOJIHBI, Ipeii( T€HOB, MUTpALIUS

PackpbiBaTh coiepxaHue TEPMUHOB
Y IIOHSITUM: MYy TAallMOHHBIN ITPOLIECC,
noMMOpU3M, MOMYJISIIUMOHHbBIE
BOJIHBI, Ipeii reHoB, MUrpanus,
«3(P(DHEKT OCHOBATEIISY.
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1 «3(QPEKT OCHOBATEND B MOMYJISALUAX
COBPEMEHHOI0 Y€JIOBEKa.
JemMoHcTpanun

Tabauywvl u cxemul.: «ITambl 3BOITIOLUH
(S 0):15

XapakTepu30oBaTh POk ECTECTBEHHOTO
oTOOpa B MOMYJISAIUIX COBPEMEHHOTO
YeJI0BeKa.

OueHuBath poJib MyTallMOHHOTO
nporecca, MOMyJISIIMOHHBIX BOJH,
npeiida renos, Murpaiuu, «3ddexra
OCHOBATEJISD» B BOJIFOLIUA TOMYJIALNI
COBPEMEHHOT0 YEJIOBEKA.

[IpuBoauTH MpUMEPHI PAKTOPOB,
CTIOCOOHBIX BBI3BATh MOIMYJIAIIMOHHBIC
BOJIHBI B 3BOJIIOIIUU COBPEMEHHOTO
YyesioBeKa

5.7

YesoBeueckue pachl.
MexauCuuIIMHApHbIC
METO/Ibl aHTPOIOJIOTUN

Yenoseueckue pacsl. [lonstue o pace.
bousbme pacel: eBponeonHas
(eBpasuiickasi), aBCTpaJIO-HETPOUTHAS
(3KBaTOpHUAIIbHAS ), MOHTOJIOUIHAS
(azuarcko-amepukaHckas). Bpems

Y IIyTH PACCEJICHHS YEJI0BEKA 110
ia”eTe. ENMHCTBO 4en0BEYECKUX pac.
Hayunast HecOCTOSITEIbHOCTh pacu3Ma.
[IpucnocobseHHOCTh YenoBeKa

K Pa3HbIM YCJIOBUSIM OKpY>Karolen
cpenbl. Bnusinue reorpaduueckoi
cpensbl U apeiida reHoB

Ha MOp(}OJIOTHIO U (HU3UOTIOTHIO
YeJI0BEKA.

MexIuCUUIIITMHAPHBIE METOIbI

PackpeiBaTh coaep:kaHue TEPMUHOB

Y [IOHATUM: paca, paCOT€HE3, PACHU3M,
COLIMAJIbHBIN JapBUHU3M.
XapakTepu30oBaTh MPU3HAKH OOJIBIITNX
pac 4esIoBEKA: €BPOIEOUTHOM
(eBpa3uiicKoii), aBCTPaIO-HETPOUTHOM
(?KBaTOPHUAIILHOM ), MOHTOJIOMTHON
(a3MaTcKO-aMEepPUKaHCKOM ).

BbISIBISIT NpUYUHBI BO3BHUKHOBEHUS
YEJI0BEYECKHUX pac.

[IpuBOIUTH TPUMEPHI ATANTUBHBIX
MIPU3HAKOB Y MPEJICTABUTENIEN
YEJI0BEYECKHUX Pac.

[IpuBOINTH CBUIETENIBCTBA €IUHCTBA
MIPOUCXOKICHUS YETOBEYECKHX PaC.
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B (hr3udecKoit (OMOIOTHIECKOM )
AHTPOMOJIOTUHU. DBOJIIOIIMOHHAS
AHTPOMOJIOTUS U AJIEOAHTPOIIOIOT U
YEJI0BEYECKUX IOITYIISALHAN.
buocounansHbie HCCIET0BaHUS
pupoabl yenoseka. MccnenoBanne
KOABOJIIOLIUU OMOJIOTHYECKOTO

Y COLIMAJIBHOTO B YEJIOBEKE.
JdemoHcTpauuu

Tabnauyvt u cxemol: «Pacel uenoBekay.
IIpakTnueckasi padora

«/3yueHne 3K0NI0rMYEeCKUX aanTauuin
YeJIOBEKay

CormnocTtaBiisiTh aJalITUBHBIEC TUTIBI
JIOJIeH C pacOBBIMU MPU3HAKAMH.
Jloka3bIBaTh HAYYHYIO
HECOCTOATEIbHOCTh Pacu3Ma

Htoro yacoB no teme 10
6 | Tema «IKo0I0TMsI — HAYKA 0 B3AMMOOTHOIIEHUSIX OPTraHMU3MOB U HAOPraHU3MEHHBIX CHCTEM C OKpY Karoue
cpenoin»
6.1 | 3apoxnaeHue | 3apoKI€HUE U PAa3BUTHE SKOJIOTUN PackpsiBaTh copepkaHue TEPMUHOB

H PAa3BUTHUC 3KOJIOTHH

B Tpyaax A. ['ymOonbara, K.®. Pynne,
H.A. CeBepuona, J. I'ekkens,

A. Tencnu, B.H. Cykauesa.

Paznensl v 3a1aun DKOJIOTHH.

CBsI3b KOJIOTHH C APYTUMHU HAyKaMH.
JdemoHcTpauuu

Ilopmpempwi: A. 'yMOOIBAT,

K. @. Pynwe, H. A. CeBep1ios,

9. I'exkenp, A. Tencan,

B. H. Cykaues.

Y TIOHSITUI: SKOJIOTHSI, ayTIKOJIOT U4,
CHHDKOJIOTHSI, DKOJIOTHS COOOIIECTB

M DKOCHUCTEM, PKOJIOTHS BHUI0B

Y TIOMYJISILIAN.

XapakTepu30BaTb OCHOBHBIE 3TAIIbI
3apOKICHUSA U PA3BUTHUSA DKOJIOTUHU KaK
HAYKH.

[IpuBOIUTH TpUMEPHI OOBEKTOB
M3YYEHUS DKOJIOTUU.

Ha3wsiBaTh OCHOBHBIC 33724, CTOSIIE
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Tabnuywl u cxemol: «Pa3aemnnl
SKOJIOTHUI)

nepes] Y4eHbBIMU-IKOJIOTaMHU.
YcTraHaBIMBaThH B3aUMOCBSI3b YKOJIOTUN
C ApYTrMMH HayKaMu

6.2 | MeTobl DKOJIOTHH.
3HaueHHe
DKOJIOTHYECKUX
3HAHMU JJI YeJI0BEKa

Metonsl 3xonoruu. [lonessie
HaO0MI0IeHHS. DKCIIEPUMEHTbI

B 9KOJIOTHU: MIPUPOJIHBIC

1 nabopatopHbie. MojieupoBaHue
B DKOJIOTUM. MOHUTOPHHT
OKPYXKaIOLIEH CPEABI: TOKAJIBHBIM,
peruoHaIBHBIN U TJI00ATBHBII.
3HaYCHHUE HKOJIOTUYECKUX 3HAHUM
JUISL 4EJIOBEKA. DKOJIOTUYECKOE
MHPOBO33PEHNE KAK OCHOBA CBA3ECH
YEJIOBEYECTBA C IPUPOJIOH.
DopMUPOBAHUE IKOJIOTUYECKOU
KYJIBTYPBI U 3KOJIOTUYECKOU
rPaMOTHOCTH HACEJIECHUS.
JdemoHcTpauuu

Tabnuyol u cxemvt: «KMeTOABI
sKoJIorumn», «CxeMa MOHUTOPUHT A
OKPYKaroIIEH CPEABI».
Jlaboparopnasi padora
«3ydyeHne MeTo0B 3KOJIOTHUYECKUX
VICCIIEIOBAHUIN

PackpbIBath cojiepKaHue TEPMUHOB

Y TIOHSATHI: TOJIEBbIE HAOJIIOCHU,
MOHHUTOPHUHT OKPY>KAIOIIEH Cpepl,
MOJICTUPOBaHUE, IKCIICPUMEHT,
MIPOTHO3UPOBAHUE.

XapakTepu3oBaTh METOIbI SKOJIOTUH.
[IpuBOINUTH MPUMEPHI TTOJIEBBIX
HaOJIIOIEHNI B DKOJIOTHH.

BrIsIBISTE 0COOEHHOCTH MOHUTOPUHTA
OKpY’Karolllel cpe/ibl Kak MeToAa
YKOJOTMYECKHUX MCCJICIOBAHUM.
OO0OCHOBBIBATH 3HAUCHHUE
AKCIIEPUMEHTOB B DKOJIOTMYECKUX
HCCJICIOBAHUSIX.

CpaBHuBaTh 1a00paTOPHBIE

U TIPUPOJIHBIC SKCTIEPUMEHTHI KaK
METO/JIbI DKOJIOTHUECKUX MCCIICOBAaHMI.
O1nieHuBaTh 3HAYCHUE MPOTHO3UPOBAHUS
KaK METOJIa SKOJOTHIYECKNX
HCCJICJOBAHMM.

O00CHOBEIBAaTH HEOOXOJUMOCTD
DKOJOTHYECKUX 3HAHUU

JUISl COBPEMEHHOTO YeJIoBeKa

HToro 4yacoB o teme
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Tema «Opranusmsl U cpefa 00MTaAHUD)

7.1 | Dxonoruyeckue 1 Dkojorudeckue GaKTopbl PackpbIBaTh cofepkaHue TEPMUHOB
(daxTopsl Y 3aKOHOMEPHOCTHU UX JAEUCTBUSL. Y TIOHSITHI: IKOJIOTMYeCcKuil hakTop,
Krnaccugukanus 3K010ruyecKux OMOJIOTMYECKUN ONITUMYM,
(akTOpOB: AOMOTHYECKHE, OrpaHUYMBAIOIIUN (JTUMUTHPYOLLININ )
OnoTuYeckue, aHTpororenssle. O0ume | gaxrTop.
3aKOHOMEPHOCTH JEHUCTBUS KnaccuduumpoBats 3K0JI0rHUECKHE
sKosiornueckux gaxropos. [IpaBuio (aKTOPBI 10 Pa3HBIM OCHOBAHUSM.
munumyma (K. lnpenrens, XapaxkTepu3oBarh 00111e
1O. JInbux). TosnepaHTHOCTb. 3aKOHOMEPHOCTH JACHCTBUS
OBpUOMOHTHBIE U CTEHOOMOHTHBIE HKOJIOTHYECKUX (PAKTOPOB.
OpraHHU3MBI. OO00CHOBBIBATH IEUCTBUE 3aKOHA
JleMoHCTpauMu ONTHUMYMa 1 3aKOHA OTPAaHUYHUBAIOLIETO
Tabauywl u cxemol. « IKOJOTUUECKUE dakropa.
(bakTophI». [IpuBOANTE pUMEPHI:
Oo6opynoBanme: repbapuu WJUTIOCTPUPYIOIIKE IeHCTBUE paBuia
Y KOJUUIEKLIMU PACTEHUN U dKUBOTHBIX, MUHHAMYMa, OTPaHUYMBAIOILETO
IPUCIOCOOJIEHHBIX K BIMSHUIO (dakTopa, 3BpUOMOHTHBIX
Pa3IMYHBIX SKOJOTUYECKHUX (PAKTOPOB | MU CTEHOOMOHTHBIX OPTaHU3MOB
7.2 | AbnoTmueckue | AoOuotnueckue GaKkTophl. PackpsIBaTh coepxanue TEPMUHOB
(dakropbl. CBET KaKk CBeT Kak HKOJIOTHUECKUH (PaxTop. Y TIOHATUH: CBET, (POTONEPUOIU3M.
DKOJIOTUYECKUN JlencTBUE pa3HBIX YYACTKOB XapakTepu3oBaTh ACHUCTBUE CBETA KAK
daxTop COJIHEYHOTO CIIEKTPa Ha OPraHU3MBbI. HKOJIOTUYECKOTO (haKTopa.

DKOJIOTUYECKUE TPYTIIIBI PACTEHUI

Y JKUBOTHBIX IO OTHOLLIEHUIO K CBETY.
CurnanbHast pojb CBETA.
PoTOnEepUONU3M.

CpaBHUBATH JIEUCTBUE PA3HBIX
YYaCTKOB COJIHEYHOI'O CIIEKTpa
Ha OPraHU3MBl.

BbIBISITE 0COOEHHOCTH CTPOCHUS
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JemMoHcTpanun
Tabauywl u cxemwvi: «CBETOBOM
CIIEKTP», « DKOJIOTUYECKHUE TPYIITIHI

JKMBOTHBIX 11O OTHOIICHHUIO K CBECTY».

Oo6opynoBanme: repbapuu
CBCTOJIFOOMBEIX, TCHEITIOOUBBIX U
TEHEBBIHOC/IMBBIX PACTCHH;
CBETOJIFOOMBEIC, TEHEIIOOMBEIC U
TEHEBBLIHOCIMBBIE KOMHATHBIE
pacTeHHs.

JlabopaTropnasi padora
«BpIsBIICHUE TTPUCTIOCOOICHUIMA
OpPraHU3MOB K BIIMSTHUIO CBETa)

Y KU3HEICITSIIbHOCTH PACTCHUHN
Pa3HBIX SKOJOTHUECKHUX TPYIITT

110 OTHOIICHHIO K CBETY
(cBeTOMI00MBBIC, TCHETIOOUBEIC,
TEHEBBIHOCJIUBEIC).

[IpuBOIUTH IPUMEPHI PACTEHUIN pa3HBIX
HKOJIOTUIECKUX TPYII 10 OTHOIIIEHUTO
K CBETY.

BBISABIATE 0COOCHHOCTH CTPOCHUS

1 KU3HEACATEIbHOCTH KUBOTHBIX
Pa3HBIX SKOJOTHUECKHUX TPYIIT

10 OTHOIIICHUIO K CBETY (JTHEBHEIE,
CyMepeUHbI€, HOUHbIE).

[IpuBOAWTH IPUMEPHI KUBOTHBIX
Pa3HBIX AKOJOTHYECKUX TPYIIIT

10 OTHOILIEHHIO K CBETY.
OO0O0CHOBBIBATh 3HAUYCHHUE
dhoTonepruoan3Ma B )KU3HU OPTraHU3MOB
U JIJIS IPAKTHUKH CEITLCKOTO XO3sIMCTBA

7.3

AlGuotnueckue
(bakTopsbI.
Temneparypa kak
DKOJIOTUYECKUN

dakTop

Temneparypa Kak 3K0JIOTMYECKUI
dakrop. [elicTBue TeMepaTypbl
Ha opranu3msl. [lolkunoTepMHbIE

Y TOMOMOTEPMHBIE OPraHU3MBI.
OBpUTEPMHBIE U CTEHOTEPMHBIE
OpTraHHU3MBI.

JdeMoHcTpaumuu

Tabauyst u cxemol: «TemnoOKpoBHbIE

PackpbIBaTh coziepkaHNE TEPMUHOB

Y MIOHATHUH: TEMIIEPATYPA,
MONKUIIOTEPMHBIE (XOJI0THOKPOBHBIE),
rOMOMOTEpMHBIE (TETIOKPOBHBIE)
OpraHu3Mbl, aHa0M03, 3BPUTEPMHbIE
OpraHu3Mbl, CTEHOTEPMHbIE OPTaHU3MBbl,
TEPMOPETYJISILIMSL.

XapakTepu30oBaTh JCUCTBUEC
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KUBOTHBIEY, «XO0JIOHOKPOBHbIE
KUBOTHBIC.

Oo6opynoBanme: repbapuu

1 KOJIJICKIIMH TEIIOIOOMBEIX,
3UMOCTOMKHX, MOPO30YCTONUUBBIX
PACTEeHMI; Yy4esa NTULL U 3BEPEN.
JlabopaTopHnasi padora

«BpIsiBnEeHHE TPUCTIOCOOIEHUN
OpPraHM3MOB K BIUSHUIO TEMIIEPATYPhD)

TEMIIEPATYPbI HA OPTaHU3MBI.
BBIABIATE 0COOEHHOCTH CTPOEHUS

Y KU3HEJEATEIbHOCTH
HNOWKUJIOTEPMHBIX (XOJIOJHOKPOBHBIX )
Y TOMOMOTEPMHBIX (TETJIOKPOBHBIX )
KUBOTHBIX.

IIpuBOIUTH IPUMEPHI HOMKHIIOTEPMHBIX
(XOJIOJHOKPOBHBIX) K TOMOMOTEPMHBIX
(TETJIOKPOBHBIX) AKUBOTHBIX.
BbIABIATE 0COOEHHOCTH CTPOEHUS

Y KU3HEIEATEeIbHOCTH TEIION0OUBBIX,
3UMOCTOMKHX, MOPO30YyCTOWYNBBIX
pacTeHuil.

[IpuBOAUTH IPUMEPHI TEIIOIIOOUBBIX,
3UMOCTOUKHX, MOPO30YCTOUYHUBBIX
pacTeHuil.

IIpuBOIUTH IPUMEPHI SBPUTEPMHBIX

Y CTEHOTEPMHBIX OPTraHU3MOB

7.4

AOuoTHYECKHE
dbaxTopsl. BiaxxHoCTh
KaK DKOJIOTHUYECKUU

dakrop

BrnaxHOCTh KaK 3KOJIOTUYECKUN
daktop. [IpucniocobneHus pacTeHUN

K MOJICP)KaHUIO0 BOJTHOTO OaliaHca.
Knaccudukanus pacrenuii

110 OTHOILIEHUIO K BOJIE.
[IpucnocobnaeHuns KUBOTHBIX

K U3MEHEHHIO BOJTHOTO PEKUMA.
JdeMoHcTpaumuu

Tabauiel u cxembl: «Duznonornyeckue

PackpeiBaTh coaep:kaHue TEPMUHOB

Y TIOHSITUM: BJIAXXHOCTh, TUIPODUTHI,
rUrpOPUTHI, ME30(UTHI, KCEPOPUTHI,
JKUBOTHBIE: BOJIHBIE, ITOTYBOIHbIE,
Ha3eMHBIC.

XapakTepu30BaTh ACHCTBUE BIAXKHOCTH
KaK 9KOJIOTMYECKOTro (pakTopa.
BoISBISTE 0COOEHHOCTH CTPOCHUS

U JKU3HEACSATEIbHOCTH PACTEHUHN
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a/IanTalny >KUBOTHBIX).
Oo6opynoBanme: repbapuy paCTeHUI,
OTHOCSIIIMUXCS K TUTPOdUTaM,
Kkcepoduram, Me30puTaM, KOMHATHBIE
pacTeHus JaHHBIX TPYIII.
JlabopaTopHasi paGora
«AHaTOMHYECKHE OCOOEHHOCTH
pacTeHU U3 pa3HbIX MECT OOUTAHUSD)

Pa3HBIX IKOJIOTHYECKUX TPYMI IO
OTHOULIEHUIO K BOJIE.

[IpuBOAUTH TPUMEPHI PACTEHUHN Pa3HBIX
HKOJIOTUYECKUX TPYMII 10 OTHOLIECHUIO
K BOJIE.

BbIABIIATE aHATOMUYECKHE

1 (pU3M0JIOTHYECKUE TPUCTIOCOOICHHUS
KUBOTHBIX K U3MEHEHUIO BOJHOTO
pexuma.

[IpuBOAUTH IPUMEPHI BOJIHBIX,
MOJIYBOAHBIX U HA3€MHBIX JKHUBOTHBIX

7.5

Cpenpl ooutanus
OpraHu3MOB

Cpenbl 00MTaHNs OPraHU3MOB: BOJHAS,
Ha3eMHO-BO3/1ylITHAs, IOYBEHHAS,
rTyOMHHAS TIOAMOYBEHHAS,
BHYTpHOpTaHU3MeHHas. Ou3uko-
XUMUYECKUE 0COOCHHOCTH CPe/l
oOUTaHUS OPTAaHU3MOB.
[Tpucnoco6ieHus: OpraHru3MoOB K )KU3HU
B Pa3HBIX cpeaax.

JdemoHcTpanuu

Tabnauywvt u cxemvi: «Cpenpl 0OOUTAHUS
OpPTaHU3MOB).

O6opynoBanme: KOJUIEKIINU
YKUBOTHBIX, OOMTAIOIINX B PA3HBIX
cpemax

PackpriBaTh coepkaHue TEPMUHA
«cpenna OOUTaHHS.

XapakTepru3oBaTh 0COOCHHOCTH
BOJIHOM, HA36MHO-BO3AYIITHOM,
MOYBEHHOM, ITyOMHHO MOAMOYBEHHOMN
Y BHYTPUOPTAHU3MEHHOU Cpex
oOuTaHusl.

CpaBHUBaTh (HU3UKO-XUMHUYECKUE
YCJIOBUS Pa3HBIX Cpejl OOUTAHMUS.
BoISIBISTE 4epThI TPUCITOCOOJICHHOCTH
OpraHU3MOB K OOMTaHUIO B BOJTHOM,
HA3€MHO-BO3YIIIHOM, [IOYBEHHOM,
BHYTPUOPTraHU3MEHHOU CpeIax
oOuTaHwMs.

[IpuBOIUTH TPUMEPHI OPTAHU3MOB,
OOMTaIOIIKX B Pa3HBIX Cpeaax
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7.6

buonornueckue
PUTMBI

buonornueckue purmel. BHeHue
Y BHYTpEeHHHE pUTMbL. CyTOUYHBIE
Y TOIMYHBIC PUTMBI.
[Ipucnoco61eHHOCTh OPraHu3MOB
K CE30HHBIM U3MEHEHUSIM yCIIOBUM
AKU3HU.

JdemoHcTpauuu

Tabnuyol u cxemwi: «buomorundeckue
PUTMBD».

Oo6opynoBanme: repbapuu u
KOJUICKIIMM PACTEHUM U )KUBOTHBIX,
00J1aIatoIMX YepTaMu
IIPUCIIOCOOJICHHOCTH K C€30HHBIM
U3MEHEHUSIM YCIIOBUM KU3HU

PackpbIBaTh cosiep>kaHue MOHITHS
«OMOJIOTHYECKUE PUTMBDY.
XapakTepu3oBaTb 0COOCHHOCTH
BHEIIIHUX, BHYTPEHHHX, CyTOUYHBIX

Y TOJIMYHBIX OUOJIOTHYECKUX PUTMOB.
[IpuBOANTH MPUMEPHI IPOSBICHUS
OMOJIOTMYECKUX PUTMOB Y Pa3HbIX
OpPraHHU3MOB.

BbIABIATH 4epTH IPUCTIOCOOIEHHOCTH
OpPraHU3MOB K CE30HHBIM U3MEHEHHSIM
YCIIOBHUM KU3HMU.

OnuceIBaTh CE30HHBIE SIBJICHUS B KU3HU
OpraHU3MOB, PACIPOCTPAHEHHBIX

B CBOEH MECTHOCTH

7.7

Kusznenunie GopMbl
OpPTraHU3MOB

KvizHeHHbIE POPMBI OPTAaHU3MOB.
[TonsTue o *xu3HEeHHOH hopme.
Kuznenusie PopMbI pacTEHUH:
JIEPEBBS, KYCTAPHUKHU, KyCTAPHUYKH,
MHOTOJICTHHE TPaBbI, OJTHOJICTHUE

TpaBsbl. JKuzHeHHbIE (DOPMBI )KUBOTHBIX:

TUAPOOUOHTHI, TEOOUOHTHI,
a’poOMOHTHI. OCOOEHHOCTH CTPOCHUS
1 00pasa >KU3HH.

JdemoHcTpauuu

Tabauysl u cxemol: «Ku3HEHHBIC
dbopmbl pacTeHu», « Ku3HeHHbIE
(OpPMBI KHUBOTHBIX.

PackpeiBatTh cojiep:kaHue MOHSATHUS
«GKU3HEHHas (hopMa OpraHu3May.
BoIABISTE 0COOEHHOCTH CTPOEHUS
U KU3HEACATEIbHOCTH PACTEHUM
Pa3HBIX KU3HECHHBIX (POpM.
IIpuBOANTE IPUMEPHI PACTEHUI PA3HBIX
KU3HEHHBIX (OPM.

BoIaBiSTE 0COOCHHOCTH CTPOCHUS
U KU3HEICATEILHOCTH KUBOTHBIX
Pa3HBIX KU3HEHHBIX POpPM.
[IpuBOAMTH MPUMEPHI JKUBOTHBIX
Pa3HBIX JKU3HEHHBIX (OPM
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Oo6opynoBanme: repbapuu
Y KOJUIEKIIMH PACTEHUHN 1 KHUBOTHBIX
Pa3IMYHBIX KU3HEHHBIX POPM

7.8 | buotnyeckue pakTopbl

buotnueckue paxtopsl. Bus
OMOTHYECKUX B3aUMOICHCTBHIA:
KOHKYPEHITUS, XUIIIHUYECTBO, CHMOUO03
u ero (opmsl. [lapazutusm,
KOOoIepalus, MyTyJIU3M,
KOMMEHCAJIU3M (KBapTUPAHTCTBO,
HaxJeOHu4ecTBO). HeTpoduueckue
B3aUMO/ICHCTBUS (TOMTMYECKHE,
dbopuueckue, padpudeckue). 3HaUCHHE
OMOTHYECKHUX B3aMMOACHCTBUM

JIJIS1 CYIIIECTBOBAHUSI OPTaHU3MOB

B cpenie ooutanus. [Ipunimn
KOHKYPEHTHOTO UCKJIIOUCHUS.
JdemoHcTpauuu

Tabnuywl u cxemvl: « IKOCHCTEMA
HIMPOKOJIUCTBEHHOTO JIECA,
«DKOoCcuCTEMAa XBOMHOTIO JIeCay,
«Llenu nuTanusy, « XUITHUICCTBO,
«ITapazutuzm», «KoHKypeHLIUS Y,
«Cumb6mo3», «KoMMeHcau3my.
O6opynoBanme: KOJUIEKIINU
YKUBOTHBIX, YUaCTBYIOITUX

B Pa3JIMYHBIX OMOTHYECKUX
B3aMMOICHCTBUIX

PackpbIBath cojiepKaHue TEPMUHOB

Y TIOHSATHUI: KOHKYPEHIIUS,
XUITHUYECTBO, TAPA3UTHU3M,
MyTyaJlu3M, KOMMEHCAIIN3M,
HeTpodUUECKUEe B3aUMOJICUCTBUS.
XapaxkTepu3oBaTh BUAbI OMOTUUECKUX
B3aMMO/ICHCTBUM.

OOBIACHATD CYITHOCTb KOHKYPEHIIUH,
XUITHUYECTBA, Mapa3uTU3Ma,
MyTyalin3Ma, KOMMEHCAIU3MA.
[IpuBOIUTH IPUMEPHI OPTAHU3MOB,
YYaCTBYIOIINX B OMOTHYECKUX
B3aMMO/ICHCTBUSX Pa3HbIX TUIIOB.
OueHuBaTh 3HAYEHUE OMOTUYECKUX
B3aUMOJECUCTBUH ISl CYLIECTBOBAHUS
OpraHU3MOB B Cpefie OOMTaHUSI.
OO0O0CHOBBIBATH JICWCTBHE IPUHIIAITA
KOHKYPEHTHOTO MCKJTFOUCHUS

HToro 4yacoB 1o teme

131




8 Tema «IKko0y10rUs1 BUIOB M MOMYJISIIIAIN
8.1 | Dxonoruveckue 3 DKOJIOTHYECKHE XapaKTEPUCTUKH PackpbIBaTh cosiep>kaHue MOHITHS

XapaKTEPUCTUKU nonyJsiiuu. [lomynsiius kak KTOIYJISIUS .

MOMYJIALINN ouonoruyeckas cucrema. Poib OueHuBaTh 3HaYEHUE HEOAHOPOIHOCTH
HEOJTHOPOJHOCTH CPEIbl, PU3NICCKUX | Cpelbl, PU3NUECKUX OapbepoB
OapbepPOB U OCOOCHHOCTEH OUOJIOTUH 1 0COOCHHOCTEN OMOJIOTUN BUIOB
BUJIOB B hOPMUPOBAHUU B (hopMHpOBaHUM IPOCTPAHCTBEHHOM
MIPOCTPAHCTBEHHOM CTPYKTYPBI CTPYKTYPbI MOITYJISIUNA.
nonysauuid. OCHOBHBIE ITOKA3ATENH [IpuBOINUTH MPUMEPHI O JISIUN
MONYJISALUN: YACIEHHOCTD, INIOTHOCTh, | Pa3HbIX BUJOB PACTEHUIN U JKUBOTHBIX.
BO3pACTHAs U MOJIOBasi CTPYKTYpA, XapakTepu3oBaTh OCHOBHBIE
POXKIaEMOCTh, IPUPOCT, TEMII POCTA, HKOJIOTUYECKUE MTOKA3aTeNn
CMEPTHOCTb, MUTPALIHSL. MOMYJISIUN: YUCIIEHHOCTb, IIJIOTHOCTb,
JleMoHCTpauMu BO3pACTHAas U MOJIOBasi CTPYKTYypa,
Tabnuywl u cxembl: « IKOJIOTUIECKHUE POKJAEMOCTh, PUPOCT, TEMIT POCTA,
XapaKTEPUCTHUKHU MOy, CMEPTHOCTb, MUTPALIUS.
«ITpocTpaHcTBEHHAs CTPYKTYypa
nonyJsiuumny», «Bo3pacTHbie MUpaMUIbl
TOMYJISILIAM

8.2 | Dkonornveckas 3 DKoJlornyecKasi CTpyKTypa nonyjsinuu. | PackpsiBaTh coJiepKaHUE TEPMUHOB U

CTPYKTypa OueHKa YUCAEHHOCTH TOIYJISILIUH. MOHSATUN: TMHAMUKA TTOMYJIALHH,

MOMYJIALINH. JIuHaMUKa NOIYJISUUU U €€ PEryJslUs. | OMOTUYECKUA MOTEHIIUAT oMYA,

JInHaMuKa NoImyIsiuuu buotnueckuii moTeHMaN NOMYJISIUN. | KPUBBIC BEKHBAHUS, (DaKTOPbI

U €€ peryJisius MopaenupoBaHue TMHAMUKA CMEPTHOCTHU, EMKOCTb CPEJIbI.

nonyJssiiuu. Kpussle pocrta
YUCJICHHOCTH nonyJisinuu. Kpusbie
BBDKMBAHUA. Peryisanms yncieHHocTu

OOBICHATH 3aKOHOMEPHOCTH
pa3MenieHust 0cooei MomyJsuu
Ha 3aHUMAEMOU TEPPUTOPHH.
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MOMYJISIIHIA: poiib (PaKTOPOB,
3aBUCSILIUX U HE 3aBUCALLIUX OT
IUIOTHOCTHU. DKOJIOTUYECKHUE CTPATETUN
BUJIOB (1- 1 K-cTparterun).
JdeMoucTpauuu

Tabnuywvr u cxemol: «CKOPOCTh
3aceNeHus IOBEPXHOCTH 3EMIIH
Pa3IMYHBIMU OpPraHU3MaMK»

OneHnBaTh OMOTUYECKUN MTOTEHIIAAT
MOIYJISILUN Pa3HbIX OPraHU3MOB.
AHaIA3UPOBaTh KPUBBIE POCTA
YUCJIEHHOCTH MOIYJISILUNA U KPUBBIE
BBIKUBAHHS.

OOGOCHOBBIBATH MPUYUHBI CACPKUBAHUS
OMOTHYECKOI0 MOTEHIINaIa POCTa

Y IPUYMHBI BCIIBIIIEK POXKIAEMOCTH

Yy OTAEIBHBIX OPTaHU3MOB.
[lepeuuncnsath GpakToOpbl CMEPTHOCTH,
PEryIUPYIOLINE YANCIEHHOCTD
MOIYJISILIUN PACTEHUM U )KUBOTHBIX.
OnuceIBaTh SKOJIOTUYECKHE CTPATETUN
BHJIOB

8.3

DKOJIOTUYECKAs HUIIIA
BUIA

[TonsiTHe 00 PKOTOTUYECKON HUIIIE
Busa. Mecroobutanue. MHOroMepHas
MOJIEJIb KOJIOTMYECKOW HUIIU

J1. . XatunHcoHa. Pazmepsl
skoaoruueckor Humu. IlorennuanpHas
Y peaii30BaHHas HUIIIY.

Bun kak cucrtema nonynsamui. Apeansl
BUJIOB. BU/IbI U MX KU3HEHHBIE
CTpaTeruu. JKOJIOTUYECKUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH MMOBEACHUS

Y MUTPALMA )KUBOTHBIX.
buonornyeckre NHBa3NM 1yKEPOAHBIX

PackpsiBaTh copepkaHue TEPMUHOB

Y TIOHSATHUM: SKOJIOTUYECKas HUIIA, BUJ,
apeai, THBa3usl.

XapakTepu30BaTh MHOTOMEPHYIO
MOJENb DKOJIOTHYECKON HUIIIU

J. . XaTunHCOHA.

[TpuBOANTH MPUMEPHI IKOTOTUUECKHUX
HUII Pa3HbIX BUAOB PACTCHUHN

1 )KUBOTHBIX.

BBISBISITE OTIIMYME 3KOJIOTUUECKON
HUIIY BUJA OT €r0 MECTOOOUTAHUSI.
['padpraeckn n3o0paxaTth
MHOTOMEPHYIO MOJEID IKOJIOTHYECKON
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BH/IOB.

JemMoHcTpanun

llopmpem: J1. 1. XaT4uHCOH.
Tabauywl u cxemwvi: «Moaenb
3KOJIOTUYECKOW HUIIIU

J1. . XaTunHCOHAaY.
Oo6opynoBanme: repoapun pacTCHHUI;
KOJIJIEKITUU YKUBOTHBIX.
Jlaboparopnasi padora
«IIpucnocobenns ceMsiH pacTeHUI
K PacCEJICHUIO»

HUILY JUIs1 Pa3HBIX BUJIOB.

BbIABIATH NPUYMHBI pa3Inunn

B pazMepax 3KOJIOTUYECKON HUILIH

Y Pa3HbIX BUJ0B PACTEHUMN U )KUBOTHBIX.
AHanu3upoBaTh MPUYUHBI

Y TTOCIIECTBUS CMEHBI DKOJIOTUYECKOU
HUILN

Htoro yacoB no teme 9
9 | Tema «JkoJi0orusi c000MIECTB. JKOJOTHYECKHE CUCTEMbD)

9.1 | CoobrrecTBO 1 CoobmiecTBa opranu3moB. buoiieHo3 PackpriBatTh cojiepkaHue TEPMUHOB
OpTaHU3MOB — U ero cTpykTypa. CBsI3u MEKIy Y TIOHSATHH: OMOILIEHO3, OMOTOIL.
OMoIICHO3 OpraHu3MamMH B OHOIICHO3E. XapakTepu3oBaTh OMOIICHO3 U €T0

JleMoHcTpaUK CTPYKTYPBI: BUJOBYIO,
Tabauywl u cxemol: «CTpyKTYypa MPOCTPAHCTBEHHYO, TPO(PHUIECKYFO.
OuoIeHO03a», «DKOCUCTEMA [TepeuncasaTh U MPUBOIUTH TPUMEPHI
ITUPOKOJITUCTBEHHOTO JIeCcay, CBsI3CH MEXTy OpraHu3MaMH
«IKocHcTEeMa XBOMHOTO JIecay B OMOIIEHO3€

9.2 | Dkocucrema 2 DKocucTeMa KaK OTKpbITasi CHCTeMa PackpbiBaTh cogepkaHue TEPMUHOB

(A.J. Tencnu). @yHKIIMOHAIbHbBIE
OJIOKM OPTaHHU3MOB B SKOCUCTEME:
IPOIYLIEHThI, KOHCYMEHTHI,
penyueHTsl. Tpoguueckue ypoBHHU.
Tpoduueckue enu u ceTu.

Y TIOHSATHI: DKOCUCTEMA, TPOAYIIEHTHI,
KOHCYMEHTBI, peTyIIEHTHI, TPO(PHUYECKUE
YPOBHH, TpopuiecKue (MUIIeBHIC)
LEMHA U CETH.

HasbiBaTh CTPYKTYypHBIE KOMITIOHEHTHI
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AOunoTHUecKre OJIOKH SKOCHCTEM.
ITouBBI 1 MBI B SKOCHUCTEMAX.
KpyroBoport BelecTB ¥ MOTOK SHEPTUU
B DKOCHCTEME.

JdeMoHcTpauuu

Ilopmpempsi: B. H. Cykaues,

A. 1. Tencnm.

Tabauyvt u cxemol: «OyHKITMOHATBHBIC
TPYHIIBI OPraHU3MOB B 9KOCUCTEMEY,
«KpyroBopoT BEIIECTB B IKOCUCTEMEY,
«Ilenu nuTanus (macTOUIITHAS,
JICTPUTHAS ).

Oo6opynoBanme: repbapun pacTeHUM;
KOJUICKIIMM HACEKOMBIX; Uyderia MTHI
U 3BEpEN

HKOCHUCTEMBI.

XapakTepu3oBaTh PyHKIHH

Y TIPUBOJUTD IIPUMEPHI
OpPIraHMU3MOB B SKOCHUCTEME

Ha OCHOBE MMEIOINXCS 3HAHUU

0 pacTeHHsIX, rpudax, OaKTepusx

Y )KUBOTHBIX.

OnuceIBaTh KPyroBOPOT BEIIECTB

Y TIOTOK DHEPTHH B SKOCUCTEME.
OOBACHATDH POJIb OPraHU3MOB

B OMOJIOTHYECKOM KPYyTOBOPOTE
BELIECTB U MOTOKE SHEPTHUHU.
[TpuBOIUTH IPUMEPHI OPraHU3MOB,
3aHUMAIOIINX Pa3HbIe YPOBHU
TPOPUUECKUX TTHUPAMHU/I.
CocCTaByATh CXEMBI TIEpEeHOCa
BELIECTBA U SHEPTUU B IKOCHCTEMAX
(1lenu nuTaHus).

CpaBHUBATH MACTOMIIHBIC U IETPUTHBIC
LU MUTaHUS

9.3

DKOJIOTUUECKUE
MTAPaAMU/IBI

OcCHOBHBIE TTOKA3aTEN YKOCUCTEMBI.
buomacca u npogykuusi.
DKOJOTUYECKHE MTUPAMUIBI YUCET,
OMoMacchl U YHEPTUH.
JdemoHcTpauuu

Tabauysl u cxemol: « IKOIOTUUECKAS
nupamMuaa Yucemn, « JIKoJoruyecKas

PackpbIBaTh cofiep>kaHre TEPMUHOB
Y TIOHSTHI: MpoAyKIus, broMacca,
HKOJIOTHYECKas MUpaMua.
XapakTepu3oBaTh IPABUJIA
HKOJIOTUYECKUX TUPAMUJ YHCET,
OMOMAacChl U SHEPTUH.

OOBACHATD NPUYUHBI PA3TUUNN
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nupaMuia GuoOMacchD,
«KOJIOTHYECKas MUpaMUIa SHEPTUMD)

B IIPOAYKTUBHOCTH Y Pa3HBIX
DKOCHCTEM.

[TpuBOUTH IPUMEPHI MPAKTUYECKOTO
IPUMEHEHHUS MPABUJ IKOJIOTUYECKUX
HUpaMUI.

CpaBHuBaTh OMOMaccy U MPOAYKIHUIO
DKOCHCTEM CYIIH 1 MUPOBOTO OKeaHa

9.4 | U3meHenus HarpaBneHHble 3aKOHOMEpHBIE CMEHBI | PacKkpbIBaTh cofiepkaHue TEPMUHOB
COOOIIECTB — coo0111eCTB — cyKileccuu. [lepBUUHbIE | M IOHSATUINA: CYKIIECCHS, KITMMAKCHOE
CYKLIECCHH Y BTOPUYHBIE CYKIIECCUHU U UX COOOIIECTBO, CYKIIECCUOHHBIN psi.

MIPUYUHBI. AHTPOIIOTEHHBIE XapakTepu30oBaTh CyKIIECCUM:
BO3JICCTBHS HAa CYKIIECCHH. NEPBUYHBIE U BTOPUYHBIE, IPUBOIUTH
KnumakcHoe cooOuiecTBo. UX [IPUMEPHI U HA3bIBaTh MPUUHHbI
buopasznoobpasue 1 noiaHoTa CMEHBI COOOIIECTB.

KpyTrOBOPOTa BEIIECTB — OCHOBA CpaBHHBaTh BPEMEHHBIE U KOPEHHBIE
YCTOMYHUBOCTH COOOIIIECTB. OMOreo1eHO3bl Ha KOHKPETHBIX
JemMoHcTpanun IIPUMEPAxX CBOEH MECTHOCTH.
Tabauywl u cxemovr: «O0Opa3zoBaHue MopnenupoBaTh pe3yibTaThl MpoLecca
oonotay, «IlepBuunas cykueccus, CMEHBI OMOTE0LEHO30B M0/]1 BIUSIHUEM
«BoccTanoBnenue neca nocie aHTPOIIOTEHHOT O (pakTopa

noXKapa»

9.5 | Ilpupoansbie [IpupogHbIE 5KOCUCTEMBI. PackpsIBaTh coepxanue TEPMUHOB
HKOCUCTEMBI JleMoHCTpauun Y TIOHSITHUI: (PUTOMIIAHKTOH,

Tabauyvt u cxemol, « IKOCUCTEMA
IIUPOKOJIMCTBEHHOIO JIECAY,
«DKOCHUCTEMA XBOMHOIO JIECay,
«DKOCHUCTEMA 03€pay.

300IUIAHKTOH, SIPYCHOCTb.
XapakTepru30BaTh MPUPOJIHBIC
HKOCUCTEMBI, UX OCHOBHbIE
KOMITOHEHTHI (Ha IpUMepe 03epa,
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ObopynoBanme: akBapuyM Kak MOJEIb
SKOCUCTEMBI.

IKCKYpCcUs «DKCKYPCHSI B THITUYHBII
ouoreolieHo3 (B 1yOpaBy, Oepe3HIK,
€JIbHUK, HA CYXO0/I0bHBIN

WJIM IOMMEHHBIH JIYT, 03€p0, 00JI0TO)»

XBOWHOTO U HIMPOKOJIMCTBEHHOTO JIECa).
OOBSICHATH NPUYMHBI PA3TUYHON
OroMacchl IPOAYLIEHTOB

¥ KOHCYMEHTOB B IPUPOTHBIX
IKOCHUCTEMAX.

CocTaBnaTh NaCTOUIIHBIE U JIETPUTHBIE
LEeNU MUTAaHUS TPUPOIHBIX IKOCUCTEM.
[TpuBOIUTH MPUMEPHI OPTAHNU3MOB,
BXOJISILINX B COCTaB (PUTOIUIAHKTOHA,
300IIAaHKTOHA, OeHTOCA.
OOGOCHOBBIBATH POJIb IPYCHOCTH

B )KM3HU Ha3€MHBIX 3KOCHUCTEM.
CpaBHuBaTh OMOMAacCy U MPOTYKITHIO
BOJ/IHBIX ¥ HA36MHBIX DIKOCHCTEM

9.6

AHTpPONIOT€HHBIE
HKOCUCTEMBI
(arposKoOCUCTEMBI)

AHTpPOIOT€HHBIE YKOCUCTEMBI.
Arposkocucrema.

ArporieHo3. Paznuuust Mexmy
AQHTPOIIOT€HHBIMU

Y IPUPOIHBIMU SKOCUCTEMAMH.
JdemoHcTpauuu

Tabauysl u cxemol: «ATPOLIECHO3Y,
«KpyroBopoT BEIECTB U MOTOK
SHEPTUU B arpoLEeHO3e».
Oo6opynoBanme: repdbapun
KYJbTYPHBIX U JUKOPACTYIINX
pacTEHUM.

JKCKYpCcHUs «IKCKYpCHs

PackpbIBaTh coqiep>kaHre TEPMUHOB
Y TIOHSATHI: arpO’KOCHCTEMA,
arpoLeHO03, MOHOKYJIbTYpa.
XapakTepu3oBaTb OCHOBHBIE
KOMITOHEHTbI arPO3KOCUCTEMBI.
[IpuBOAUTH pUMEPHI
arpO’KOCUCTEM.

CocTaBisATh LIETIH MUTAHUS arpOLEHO3a.
OO60CHOBBIBATH MPUYNHBI HU3KOH
YCTOWYHUBOCTH arpOdIKOCUCTEM.
CpaBHHBaTh arpO’IKOCUCTEMBI

Y IPUPOJHBIE SKOCUCTEMBI.
XapakTepu30BaTh POJIb YEIOBEKA
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B arpO3KOCUCTEMY (Ha IoJIe
WIN B TETUNIMYHOE XO3SHCTBO)»

B COXPAaHEHUHU yCTOMYUBOCTH
arpodKOCUCTEM

9.7

YpOosKOCHCTEMBI.
OKOMOHUTOPHUHT

Ypboskocucrembl. OCHOBHbBIE
KOMITOHEHTHI YPOOIKOCUCTEM.
IN'oponckas daopa u payna.
CunHaHTponM3a1us TOPOJCKON PayHBbI.
buonornueckoe u X03UCTBEHHOE
3HAYEHUE arpodKOCUCTEM

U YpOOIKOCHUCTEM.

3aKOHOMEPHOCTH (DOPMUPOBAHUS
OCHOBHBIX B3aUMOJECHCTBUN
OpraHu3MOB B 9KOCUCTEMAX.
[lepeHocC sHEPTUY U BEIECTB MEXK Y
CMEKHBIMH 9KOCUCTEMAMHM.

Y CcTOMYMBOCTH OPTaHU3MOB,
MOMYJISIIIUN ¥ SKOCUCTEM B YCIIOBUSX
€CTECTBEHHBIX M AaHTPOIOTE€HHBIX
BO3JCHCTBHUM.

MeTto10510T1s MOHUTOPUHTA
€CTECTBEHHBIX U aHTPONIOT€HHBIX
AKOCHCTEM.

JdemoHcTpauuu

Tabauywl u cxemol. «IIpumepsr
ypOOsKOCHUCTEMY.

IIpakTueckas padora

«/3yueHune u onucanue
ypOO3IKOCHUCTEMBDY.

PackpbiBaTh copep:kaHne TEPMUHOB
U TIOHATUH: ypOOIKOCUCTEMA,
CUHAHTPOIHU3AIMS, Topoickas (iiopa,
ropojckas (payHa, 3KOMOHUTOPHHT.
XapakTepu30BaTh OCHOBHBIE
KOMITOHEHTHI yPOOIKOCHUCTEM.
OnuceiBaTh OMOJOTUYECKOE

U XO3SICTBEHHOE 3HAYCHUE
ypOOIKOCHCTEM.

[IpuBOAUTH IPUMEPHI U OLIEHUBATH
COCTOSTHHE YPOOIKOCHUCTEM CBOCH
MECTHOCTH.

BBISIBISTE 0COOEHHOCTH TOPOJICKOI
dbropsl u GayHBbI.

CpaBHUBaTh ypOOIKOCUCTEMBI

U TIPUPOHBIEC IKOCHCTEMBI
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JlaboparopHasi padora

«M3yuenue pazHOOOpa3usi MENKUX
MIOYBEHHBIX WICHHUCTOHOTHX B PA3HBIX
HKOCUCTEMAX)

Htoro

4acoB I10 TEME 12

10

Tema «buocdepa — riodajbHass IKOCUCTEMA»

10.1

buocdepa. Crpykrypa 2
U cocTaB Ouocepsl

buocdepa — obennanerapHas
00o0J104Ka 3eMIIH, TJIe CYLIECTBYET
WIM CYIIECTBOBAJA KU3Hb. PazBuTue
MpeACTaBICHU 0 Ouocdepe B Tpyaax
9. 31occa. Yuenue B.M. BepHaackoro
o buocdepe. O6mactu 6uochepsl u ee
coctas. JKuBoe BemecTBo Ouocgepsl
U ero QyHKIIUH.

JemMoHcTpanun

Ilopmpemuwi: B. . BepHaackui,

9. 3rocc.

Tabauyst u cxemwi: «I'eochepnl
3emun», « DYHKITUU )KUBOTO BEIIECTBAY

PackppiBath cosiepykaHue TEPMHUHOB

U TIOHATHI: 6nocdepa, KuBoe
BEII[ECTBO, KOCHOE BEIIECTBO,
OMOKOCHOE BeIleCTBO, OMOTEHHOE
BEIIIECTRO.

[TpuBOIUTE GOPMYITUPOBKH OCHOBHBIX
nojoxeHut yuenus B. Y. Bepnaackoro
o obuocdepe.

Xapaktepu3oBath 0071acTH OMochepbl
U X COCTaB, Ha3bIBaTh 00JIACTH
pacnpoCcTpaHEHUS KUBOTO BEIECTBA

B 000JI09KaX 3eMJIM U BBISBIIATH
MPUYHHBI €70 Pa3TUIHOTO
pacrpeeneHusl.

[TepeuncnsaTh GyHKINUN KHUBOTO
BelecTa ouocdepsl (Trazonas,
OKHCITUTEIILHO-BOCCTAHOBHUTEIIbHAS,
KOHIICHTPAIMOHHAS, OMOXMMHYCCKAS).
[IpuBOANTH IPUMEPHI TPEOOPA3YIOIIETO
BO3/ICHCTBUS )KUBOTO BEIIECTBA

Ha ouochepy.
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AHanu3upoBaTh U OLIECHUBATH
OMOIOTHYECKYI0 HH(POPMALIHIO

0 rI100AJIbHBIX AKOJIOTHUECKUX
npobiemax 6uochepsl, MoTydaeMyto
U3 Pa3HbIX UICTOYHHUKOB.

OuenuBats Bkiaza B. Y. Bepnaackoro,
3. 310cca B CO3/1aHUE YUEHUS

o obuocdepe

10.2

3aKOHOMEPHOCTH
CYILIECTBOBAHMS
ounocdepsl.
KpyroBopotsl
BEIIECTB

3aKOHOMEPHOCTH CYILIECTBOBAHMS
o6uocdepol. Ocodbennoctu ouocheps
Kak ri100abHOM SKOCUCTEMBI.
JlnHaMIYeCKOe PaBHOBECHE

B Onocdepe. KpyroBopoTsl BemiecTs
1 OMOT€OXMMHUYCCKHE ITUKJIIBI
(yrmepona, azota). PUTMUYHOCTH
siBJICHU B Ouocdepe.
JemMoHcTpanun

Tabauywl u cxemol: «I'eocdepbr
3emun», « ODyHKIIMU 5KUBOTO
BeriecTBay, «KpyroBopot azota

B Tipupoie», «KpyroBoport yriepona
B IIpHupoie», «KpyroBopoT kucioposa
B TIpUpoe», «KpyroBopoT BoabI

B TIPHPOJICH

PackppiBath copepkanrne TEPMUHOB

Y MOHATHUH: T7I00aJIbHAS SKOCUCTEMA,
JTMHAMHYECKOE PaBHOBECHE,
KPyTOBOPOTHI BEIICCTB,
OMOTCOXUMHUYECKHUE ITUKITBI.
XapakTepru30BaTh 0COOCHHOCTH
omocdepsl Kak ri1o00abHOM
HKOCHCTEMBI.

Onpenensate PyHKIIHUIO OOCheph

B o0ecriedyeHUH OMOTEHHOTO
KPyTOBOPOTA BEIICCTB Ha IJIAHETE.
XapaxkTepu3oBaTb OCHOBHBIE
KPYTOBOPOTHI: BOJIBI, YIJIEpOa, a30Ta.
CpaBHHMBaTh 0COOEHHOCTH KPyTOBOPOTA
Pa3INYHBIX BEIIECTB.

OrneHnBaTh 3HAYCHUE KPYTOBOPOTa
BEIIIECTB JIJIS CYIIECTBOBAHUS YKU3HU
Ha 3emJie.

OOBSCHSTH POJIb OPraHU3MOB
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B OHMOJIOTUYECKOM KPYTOBOPOTE
BEIIIECTB.

BEISBISATE AMHAMUYECKOE PABHOBECHE
onochepsr.

[TpuBOIUTE MPUMEPH PUTMUIHOCTH
SIBJICHUH B OHocdepe

10.3

30HaIBLHOCTD
ouocdepnl. OCHOBHbBIE
OMOMBI CYIIIH.

Y CTONYMBOCTD
ounocdepnl

3oHansHOCTH Ouochepsl. [lonsaTue

0 buome. OCHOBHBIE OMOMBI CYIIIH:
TYHZpa, XBOMHBIE JI€Ca, CMEIIAHHBIE

Y IIMPOKOJIMCTBEHHBIE JIECA, CTEIIH,
CaBaHHBI, MyCTHIHU, TPOIIMUECKHUE JIeCa,
BBICOKOTOpbs1. KilmMar, pacTUTEIbHBIN
Y )KUBOTHBIA MUpP OMOMOB CYIIIH.
CrpykTypa ¥ PyHKIIHS )KUBBIX CUCTEM,
OIIEHKA UX PECYPCHOTO MOTEHIIUAJIA

1 OuochepHbIX PYHKITHIA.
JemMoHcTpanun

Tabnuyol u cxemovl: «OCHOBHBIE OMOMBI
cymmy, «Knumatudeckue mnosca
3emnmy», « Tynapay, « Taiiray,
«CMemmaHHbIHN Jecy,
«1IupokoIUCTBEHHBIH Jecy, «CTernby,
«CaBanHay, «I[1yCTbIHS,
«Tponmuecku iecy.

OobopynoBanme: repbapun pacTeHUI
Pa3HbIX OMOMOB; KOJUIEKIIMH KUBOTHBIX

PackpeiBaTh conep:kaHue TEPMUHOB
U MOHATUI: OUOMBI, TYHJIpa, XBOIHBIE
jeca, CMEIIaHHbIE Jieca,
LIMPOKOJIMCTBEHHBIE JIECa, CTEIIH,
CaBaHHBI, [Ty CTBIHU, TPOITMUYECKUE JIECa,
BBICOKOTOPBS.

IToka3bIBaTh Ha KapTe

U XapaKTepU30BaTh OCHOBHbBIE OMOMBI
CYILIH.

CpaBHUBATh 0COOCHHOCTH KJIMMaTa,
II0YB, PACTUTEIBHOTO Y dKUBOTHOTO
MUpa pa3HbIX OMOMOB CyIlIN 3eMJIN.
BBIABIIATE NPUUYMHBI 30HAJIBHOCTH

B Ouocdepe

HToro 4yacoB o teme

141




11

Tema «HesroBeK M OKpYysKalOLIas cpesa»

11.1

Bo3sneiictBue
yejoBeka Ha ouocdepy

2

DKOJIOTHYECKHE KPU3UCHI U X
IIpUYrHbL. Bo3aencTBue yenoBeka

Ha Ouocdepy. 3arpsi3HeHrEe BO3TYIITHOM
cpeasl. OxpaHa BO31yxa. 3arpsA3HEHUE
BOJHOM cpenbl. OXpaHa BOJHBIX
pecypcos. Pazpymenue noussl. Oxpana
IIOYBEHHBIX pecypcoB. M3mMeHeHne
KJIMMaTa.

JemMoHcTpanun

Tabauywl u cxemol: «3arpsi3HEHHE
aTMocdepb», «3arps3HeHue
ruapochepbd», «3arps3HEHUE TOYBbD,
«ITapHuKOBBII AP heKT

PackppiBath copepkanne TEPMUHOB

U TIOHATHI: aTMocdepa, BemecTBa-
3arpsiI3HUTEINN, TaPHUKOBBIN 3P (DEKT,
«030HOBAsI ABIPAY, KKUCIOTHBIE
TOXA», TUIpochepa, IBTpOPUKAITUS
BOJIOEMOB, TT0YBAa, 3PO3HUs MTOYB,
MECTUIUIBI, SKOJIOTUYECKUN

KpHU3HC.

AHaTM3UPOBATh AHTPOIIOTCHHBIC
(haxkTopbl BO3ACHCTBUS Ha OHoCchepy
(ponb yenoBeKa B MPUPOJIE) HA PA3HBIX
JTamax pa3BUTHUS YEIIOBEYECKOTO
o0riecTna.

XapakTepu3oBaTh rjao0aabHbIC
AKOJIOTUYECKHE MPOOJIEMBI;

OCHOBHBIE HCTOYHHKHU aTMOC(HEPHBIX
3arpsi3HEHMI; YKOJIOTUUECKHE
POOJIEMBI, CBS3aHHBIC C YBEIMUCHUEM
TpaHCIIOPTa B KPYITHBIX TOPOJIAX;
ABTPO(UKAIIUIO BOJOEMOB;
MOCJIC/ICTBUS 3arPS3HEHUS BOJI
XUMUYCCKUMHU BEIIIECTBAMH;
BO3JICHICTBHE YEJIOBEKA HA TTIOUBCHHBIN
TTOKPOB.

ApryMeHTHpOBaTh 3HAUECHUE
HKOJIOTUYECKUX 3HAHUI B PEIICHUN
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BOIIPOCA O NOAAECPKAHUH YCTOMUYNBOCTH
ouochepsl

11.2

AHTpPOIIOT€HHOE
BO3JCHCTBUE

Ha PaCTUTEJIbHBIN U
YKABOTHBIA MUP.
OxpaHa npupoIbl

AHTPOIIOTE€HHOE BO3/IEUCTBUE

HA PACTUTEIbHBIN U )KUBOTHBIN MUP.
OxpaHa pacTUTEIBLHOTO U KUBOTHOT'O
Mupa. OCHOBHBIE IPUHITUIIBI OXPAHbI
npupojbl. Kpacueie kauru. Oco0o
OXpaHsieMbI€ TPUPOJIHBIC TEPPUTOPUHN
(OOIIT). boraanyeckue capl

Y 300JIOTUYECKUE MTAPKH.
JdemoHcTpauuu

Tabnuyol u cxemwvi: «Ocod0

OXPaHsIEMbIE IPUPOIHBIE TEPPUTOPUID.

Oo6opynoBanme: potorpapuu
OXpaHSAEMbIX PACTEHUHN U )KMBOTHBIX
Kpacnoit knuru PO, KpacHoit knuru
peruona

PackpeiBaTh conep:kaHue TEPMUHOB
Y TIOHSITUWA: COKpAILICHUE
O6ropa3zHoobOpasusi, oOXpaHa IPUPOIbI,
0c000 OXpaHsIeMbIe MPUPOTHBIC
tepputopun (OOIIT), GoTaHnnueckuit
call, 300JIOTMYECKUN TapK.
XapakTepu30BaTh IUIAHETAPHYIO POJIb
pacTeHU! U )KUBOTHBIX.

[IpuBOIUTH IPUMEPHI IPSIMOTO

Y KOCBEHHOT'O BO3/ICHCTBHSI YEJIOBEKA
HAa PACTUTEIIbHBIA U )KUBOTHBIN

MHUD.

XapakTepu30BaTh MPUHIIUIIBI
«BceMupHOM CTpaTErnu OXpaHbl
IIPUPOJIBDY.

[lepeuncnaTb 0COOEHHOCTH pa3IMYHBIX
OOIIT.

[TpuBoauts npumepsr OOIIT,
PacnoJIOKEHHBIX B CBOEII MECTHOCTH.
Jloka3bIBaTh Ha MPUMEPAX ONACHOCTh
COKpalIeHHsI OMOJIOTUYECKOTO
pazHooOpasus 3emMiIu.

[IpuBOIUTH IPUMEPHI PEIKUX

Y MaJIOYMCIICHHBIX BUJIOB PACTEHUN
U ’KMBOTHBIX CBOEH MECTHOCTH,
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3aHeceHHbIX B KpacHble kHurn
pernoHoB u Kpacuyro kaury PO

11.3 | Panmonansaoe 2 OCHOBHBIE MPUHITUIIBI YCTOMYHUBOTO PackprIBatTh cojiepkaHue TEPMUHOB
MIPUPOIOTIOIB30BAHHE pPa3BUTHUSI YEJIOBEUECTBA U TPUPO/IBI. Y TIOHATHI: pallMOHATIBFHOE
U yCTOMYHMBOE PanrionansHOE IpUpPOI0OTIONIH30BAHNE MIPUPOJIOTIOIB30BaHUE, YCTOMUUBOE
pa3BUTHE Y COXpaHEHUE OMOJIOTUYECKOTO pa3BUTHE, IPUPOJIHBIEC PECYPCHI,
pazHooOpasus 3eMIIH. SKOJIOTUYECKUM CIIEI.
OO01Ire 3aKOHOMEPHOCTH XapakTepu3oBaTh OCHOBHBIC IIPUHITUIIBI
I100aIbHEIX YKOJOTHYECKUX YCTOMYMBOTO Pa3BUTHS YEIIOBEUCCTBA
Kpu3ucoB. OcoOEHHOCTH U TIPUPOJIBI.
COBPEMEHHOT'0 KpU3HUCa U €T0 OrnuceiBaTh HEWCUEPIIaEMbIE
BEPOSITHBIC TTOCIICICTBHS. 1 McuepraeMble IPUPOJIHBIC PECYPCHI,
Pa3BuTne MeTO/10B MOHUTOPHHTA MOTYCPKUBAsT OTHOCUTEIHHOCTh
Pa3BUTHS OIMACHBIX TEXHOTCHHBIX HEHUCUEPIIaeMOCTH MPHUPOTHBIX
IIPOIIECCOB. PECypPCOB; XapaKTeprU30BaTh MPOLIECCHI
JleMoHCTpauuu WX BOSHUKHOBEHUS U YCIIOBUS CPEbI,
Tabnuywl u cxemvt: «Mopenu MIPUBOIAIINE K X (OPMHUPOBAHUIO.
YIPaBIISIEMOTO MUPaY PackpeiBaTh mpo01eMbl paliiOHATILHOTO
MIPUPOJIOTIOIB30BAHUS K HAXOIUTh Iy TH
UX PEIICHUS
HToro yacos 1o Teme 6
Pe3epBHOE Bpemst 8
OBHIEE KOJIMYECTBO 102
YACOB I1O ITPOIT'PAMME
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NEPEYEHDb (KOAU®UKATOP) IPOBEPSIEMBIX TPEFOBAHUI

K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM OBPA3OBATEJIbHOM
ITPOI'PAMMBI CPEJHET'O OBHIEI'O OBPA3OBAHMSA N OJIEMEHTOB
COLEPXKXAHUA IO BUOJIOTUHN

IIpoBepsiemblie Ha EI'D no 6mos10orum Tpe6oBaHus K pe3yJibTaTaM 0CBOCHUS
OCHOBHOI1 00pa30BaTe/JIbLHOM MPOrpaMMbI CpeIHEro 0011ero 00pa3oBaHUA

Kon
MIPOBEPSEMOTO
TpeOOBaHUS

[IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3yJIbTaTaM OCBOCHHUS
OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl CPETHETO OOIIIETO
00pazoBaHUs

1

CdopMupoBaHHOCTh 3HAHUW O MECTE U POJU OHOJOTUU B CHCTEME
€CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUPA, B MO3HAHUHU 3aKOHOB MPUPOJIbI U PEIICHUU
JKU3HEHHO  BaXHBIX  COLHUAJIBbHO-ITUYECKUX,  IKOHOMUYECKUX,
AKOJIOTUYECKHUX MTPOOJIEM YEJIOBEUECTBA, a TAK)KE B PEIIICHUN BOIPOCOB
PalMOHAIBHOTO IPUPOJIONOIB30BAHUS, B dbopmupoBaHUU
[IECHHOCTHOTO OTHOIICHUS K TMPUPOJAE, OOIIECTBY, YEIOBEKY;
O BKJIaJIC POCCUMUCKUX U 3apyOEKHBIX YUECHBIX — OMOJIOTOB B Pa3BUTUE
OuoI0rHH

Bnanenne cucteMoil 3HaHMI 00 OCHOBHBIX METOJaX HAyYHOIO
MO3HAHUS, UCTIONB3YEMBIX B OMOJIOTHYECKUX HCCIIEIOBAHUAX KUBBIX
OOBEKTOB W DHKOCUCTEM (ONHUCAaHHUE, U3MEpPEHUE, NPOBEICHUE
HAOJIOICHUI); CIOCOOAMH BBISIBJICHHS M OILEHKH AaHTPOTOTEHHBIX
W3MEHECHUU B PUPO/IE.

YMeHHe BBIIBUTATh THIOTE3bI, IPOBEPATHh UX AKCIICPUMEHTATbLHBIMH
cpencrtBamu, (QOpMyIHpYs 11€Jb HUCCIENIOBAaHUS, aHAIM3UPOBATH
MIOJTYYEHHBIC PE3YJIbTATHI U JACIaTh BHIBOIBI.

BreisiBiIeHHE 3aBHCUMOCTH  MEXIY HCCICIYeMbIMH BEJIMYMHAMH,
O0O0BSICHEHHE TIOJYYCHHBIX PE3YJIHTATOB U (POPMYJIMPOBAHUE BHIBOJIOB
C MICTIOJIb30BaHUEM HAYUYHBIX MTOHATHH, TECOPUH U 3aKOHOB

YMeHue BiajeTh CUCTEMOW OHOJIOTHYECKHX 3HAHWUM, KOTOopas
BKJIFOYAST: OCHOBOTIOJIAralOIIHe OMOJIOTHYCCKUE TSPMUHBI M TTOHSTHS
(KkW3HB, KJIETKAa, TKaHb, OpraH, OPTraHW3M, BWJ, IOMYJISIIHS,
PKOCHCTEMa, OuoreHo3, Ouocdepa; MeTabOIM3M, TOMEOCTa3,
KJIETOYHBIH ~ HUMMYHHTET, OWOCHHTE3 Oenka, OHOMOINMEDHI,
JTUCKPETHOCTD, caMOpeTyIISIHS, CaMOBOCITPOU3BE/ICHNUE,
HACJICJICTBEHHOCTh, HM3MCHUYHMBOCTH, DSHEPro3aBUCHMOCThb, POCT U
pa3BUTHE);
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Ouonoruueckue  Teopuu:  kieroyHas  Teopus 1.  IlIBanHa,
M. Ilneiaena, P. BupxoBa; KJIOHaJIbHO-CEIIEKTUBHOIO UMMYHHUTETA
I Opnux, n.n. Meunukosa, XpOMOCOMHAasi  Teopus
HacleacTBeHHOCTH T. Moprana, 3aKOH 3apOJBIIIEBOTO CXOACTBA
K. bapa, aBommonmonnas reopus Y. JlapsuHa, cCMUHTETUYECKAS TEOPHS
HBOJIIOIMH, Teopus aHTponorenesa Y. Jlapsuna; Teopust OMoreoieHosa
B.H. Cykauesa; yuenne H.M. BaBunoBa o nentpax mMHoroo0Opasus
U MPOUCXOXKJICHUS KyJIbTYpHBIX pactenuii, yuenue A.H. CeBepiioBa
O MyTSAX M HaMpaBJICHUSAX 3BoJionuu, yueHue B.M. Bepnaackoro —
0 6uocdepe); 3aKOHBI (€TUHOOOPa3Us TOTOMKOB TIEPBOTO TIOKOJICHNUS,
pacIlEIUICHNs] IPU3HAKOB, HE3aBUCUMOT'O HACJIEAOBAHUS MPU3HAKOB
['. MeHnpaenst; CUEIJIEHHOTO HACJIEAOBaHUs MPU3HAKOB U HAPYLICHUS
cueruiecHuss reHoB 1.  MopraHa; TOMOJOTHYECKHUX  PAJIOB
B HacieacTBeHHOM u3meHunBocTu H.M. BaBunoBa; reHeTHyeckoro
paBHoBecus Jx. Xapau u B. BaitnOepra; 3apoapllieBOro cxoicTBa
K. bapa; 6uorenernueckuii 3akoH 3. ['ekkensi, @. Mroepa);
MPUHITUIBI (YUCTOTHI TAMET, KOMILJIEMEHTAPHOCTH);

npaBuia (Muaumyma FO. JInbuxa, sKkomornyeckoi mupamMuabl YUCell,
OHOMAaCCHI M SHEPTHUN);

runote3bl  (koanepBaTHoi AWM. OmnapuHa, TEpBUYHOTO OYJIHOHA
JIx. Xonnaeitna, mukpochep C. @oxkca, pudozuma T. Yek)

YMeHue pemath TOUCKOBBIE OHOJIOTUYECKHE 3aJla4M;, BBISBIIATH
PUYUHHO-CJICICTBEHHBIC CBSI3H MEX Ty UCCIICTy eMBIMU
OMOIOTHYECKUMH OOBEKTaMH, MPOIECCAaMU W SBJICHHUSIMH, JIeJIaTh
BBIBOJIBI M TTPOTHO3BI HA OCHOBAHWH ITOJTYYCHHBIX PE3yJIbTATOB,
COCTaBJISITh TCHOTHITMYECKUE CXEMbI CKPEIIIUBAHUS JIJISl pa3HBIX THUIIOB
HACJICJIOBAaHMSI TPU3HAKOB Y OPTaHW3MOB, COCTAaBJISITH CXEMBI
IepeHoca BEIIECTB W DHEPrUM B 3KocHcTeMax (LIEMd IUTAHHSA,
MTUIIEBBIE CETH)

YMeHHe yCTaHaBIMBaTh B3aUMOCBS3M  MEXAY CTPOEHUEM U
(GYHKIUSMU: OpPraHOWJOB, KJIETOK pa3HbIX TKaHEH, OpraHaMH U
CUCTEMaMU OPraHoOB Y pAaCTE€HUM, >KMBOTHBIX M YEJIOBEKAa; MEXKIY
JTarnaMu OOMEHa BEILIECTB; TalaMy KJIETOYHOTO IIUKJIA U KU3HEHHBIX
IUKJIOB  OPraHM3MOB; d3TalaMd  AMOpPHOHAIBHOTO  Pa3BUTHS,
TE€HOTUIIOM U (EHOTUIOM, PEHOTUIIOM U (haKTOpaMu Cpebl OOUTaHUS;
IPOLIECCAMH  3BOJIIOLMM; ABWKYIIMMH CHJIAMH AHTPOIOTEHE3a;
KOMITOHEHTaMHU Pa3IUYHbIX AKOCUCTEM U MPHUCHOCOOJICHUSIMU K HUM
OpPraHHU3MOB

YMmenue BBIACJIATh CYHICCTBCHHLBIC ITPHU3HAKU!
CTPOCHUS BUPYCOB, KIICTOK IIPOKAPUOT U 3YKAPUOT, OJHOKJICTOIHBIX
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¥ MHOTOKJICTOYHBIX OPTaHU3MOB, BUJIOB, OMOTEOIIEHO30B, YKOCUCTEM
u Oumocdepbl; CTPOCHHUS OPTaHOB M CHCTEM OPTaHOB pPACTEHUH,
KUBOTHBIX, YEIIOBEKA, MIPOIIECCOB KU3HEICATCILHOCTH,
NPOTEKAIONMIUX B OpPraHW3MaxX pACTCHHM, >KUBOTHBIX M YEIOBEKA;
OMOJIOTMYECKUX TMPOIECCOB: OOMEHa BemecTB (MeTadoIu3M),
uHGOPMAIIMU U TIPEBpAIICHHUS dHEPTUH, OPOKEHHUs, aBTOTPOPHOTO U
reTepoTpoPHOr0 THUTOB NHTAHUSA, (POTOCMHTE3a M XEMOCHHTE3A,
MHUTO3a, Mel03a, TaMeTOTeHe3a, IMOpHOTeHe3a, TOCTAIMOPHOHATILHOTO
pPa3BHUTHA, Pa3MHOXKEHUS, WHINBUAYAIBHOTO Pa3BUTHS OpraHU3Ma
(oHTOrEHe3a), B3aMMOJCUCTBUS TEHOB, TE€TEpPO3UCa; JCUCTBUHI
UCKYCCTBEHHOTO  OTOOpa,  CTaOWIM3UPYIOUIETO,  JBHIKYIIETO
U pa3pbIBAIONIETO €CTECTBEHHOrO0 O0TOOpa;  ajlyIoNaTpU4yecKoro
U CHMITATPUYECKOTO BHUJA000pA30BaHUS; BIUSHHS IBHKYIIAX CHJI
DBOJIIOIMM  HA  TEeHO(POHNI  TOMYJSIUU;  IPUCTOCOOJICHHOCTH
OpraHU3MOB K Cpele OOWTaHWsA, 4YepPEeIOBAaHWS HAIPABICHHUMA
HBOJIIOIUH; KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUH B DKOCHCTEMAaX

ChopMupoBaHHOCTh yMEHUS BBIICIATH CYIICCTBCHHBIC NPH3HAKH
BUPYCOB, KIETOK MPOKAPUOT M OYKAPUOT; OJHOKJIETOUYHBIX U
MHOTOKJICTOYHBIX ~ OpPTaHHU3MOB, BHJIOB, OWOTEOIIEHO30B |
DKOCHUCTEM;  OCOOEHHOCTM  MPOILIECCOB  OOMEHa  BEIIECTB U
MpEeBpallleHus] SHEPTUH B KIETKe, (POTOCHMHTE3a, TUIACTUYECKOrO0 U
DHEPreTUYecKoro  oOMEHa, XEMOCHWHTe3a, MHTO03a, Meio3a,
OIUIOJIOTBOPEHMS, PA3BUTHUS M PA3MHOKEHUS, WHIUBUIYAIBHOTO
pa3BUTHSl Opranu3mMa (OHTOreHesa), OOpbObI 3a CYUIECTBOBAHUE,
€CTEeCTBEHHOTO O0TOOpa, BUJI000pa30BaHUs, MPUCIOCOOICHHOCTH
OpraHU3MOB K cpejie OOMTaHUs, BIUSHUS KOMIIOHEHTOB IKOCHCTEM,
AHTPOIIOTEHHBIX HW3MEHEHUHW B DJKOCHUCTEMAax CBOEM MECTHOCTH,
KpyTrOBOPOTa BEIIECTB U MPEBPAIICHHS YPHEPTUU B Onocdepe

VMmenne HCIIOJIL30BaTh COOTBETCTBYIOIIHE apTyYMEHTBHI,
OMOJIOTUYECKYI0O TEPMUHOJIOTHIO W CHMBOJIUKY ISl JOKa3aTeIhCTBa
POJICTBA OPTaHW3MOB Pa3HBIX CHCTEMATHYECKHUX TPYII; B3aUMOCBS3H
OpraHu3MOB W Cpeabl OOWTaHMs; EAMHCTBA YEJIIOBEUECKUX pac;
HEOOXOIUMOCTH 3JI0POBOTO obpaza ’KU3HH, COXpaHEHHUS
pa3Hoo0Opasusi BUJIOB U DKOCHUCTEM KaK YCJIOBHSI COCYIIECTBOBAHUS
TPUPOBI U YCIIOBEUECTBA

YMeHHne KpUTHYECKH OLIEHHBaTh HWHGMOpPMAIUI0 OHOJIOTHYECKOTO
COJIEpKaHusl; MHTEPIPETUPOBATh STUUYECKHE ACIEKThl COBPEMEHHBIX
UCCIIEIOBaHU B OHMOJIOTMHM,  MEIUIMHE,  OHOTEXHOJIOTHH;
paccMaTpuBaTh TII00ATBHBIE SKOJIOTMYECKUE IPOOIEMbl COBPEMEHHOCTH,
dbopMHUpOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UITUIO
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IlepeyeHb 3JIEMEHTOB COAePKAHUSA, TPOBepsieMbIX HA EI'D no Ouosorumn

Kon [IpoBepsieMblid AIEMEHT COAEPKAHUS
1 buonorus kak Hayka. JKuBbIE CUCTEMBI U UX U3YUYCHUE
1.1 CoBpemeHHass OMOJOrMs — KOMIUIEKCHAas Hayka. buosjormueckue Hayku

U u3ydaemble MMM 1OpoOsieMbl. @DyHIaMEHTAIbHbIE, NPUKIIATHBIC U
IIOUCKOBBIE HAYYHBIE UCCIIEOBAHNS B OMOJIOTUY.

3naueHune Onosoruu B GOpMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOMN
kaptuHsl Mupa. [Ipodeccun, cBsa3annbie ¢ Ouonorueit. 3HaueHne OUOIOTUU
B IIPAKTUYECKON ACSTEIBHOCTH YEJIOBEKA: MEAUIIMHE, CEIbCKOM XO35HCTBE,
IIPOMBIIUIEHHOCTH, OXPAHE TIPUPOIBI

1.2 XKuBble cuCTeMBbl Kak MpeAMET u3ydeHusi Ouosoruu. CBOICTBA >KHUBBIX
CUCTEM: €MHCTBO XMMHUYECKOTO COCTaBa, JUCKPETHOCTh U IIEJIOCTHOCTb,
CJII0KHOCTD U YIOPSIAOYEHHOCTD CTPYKTYPBI, OTKPBITOCTb,
caMOOpraHu3alysi, CaMOBOCIIPOU3BEICHHE, PA3IPAKUMOCTh, U3MEHUYHUBOCTD,
POCT U pa3BUTHE.

YpoBHM OpraHM3aly >KUBBIX CHUCTEM: MOJICKYJSAPHBIA, KICTOUHBIM,
TKAQHEBbI, OPTraHU3MEHHBIN, MOMYJISIIUOHHO-BUJIOBOM, SKOCUCTEMHBIN
(6uoreonenoTnueckuit), buochepusiit. [Iporeccrl, MPOUCXOIAIINE B KUBBIX
cuctemax. OCHOBHBIE MPU3HAKH )KUBOTO. JK13Hb Kak popMa CyI1ieCTBOBAHUS
MarTepuu

1.3 Meroabl Ouonorudeckoit Hayku. HabmioneHnue, u3MepeHue, SKCIEpUMEHT,
cucreMarusanusi, MeraaHanus. [loHsATHe O 3aBUCMMONM W HE3aBUCUMOWU
nepeMeHHou. IInanupoBanme skcriepuMenTa. llocTaHOBKa M mpoBepka
runote3. HyneBas rumore3a. IloHsTHe BBHIOOPKM M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ononornyeckux JaHHbIX. OIEHKa TOCTOBEPHOCTH IMOIYYEHHBIX
pe3yabTatoB. [IpuunHbBI UCKaXXeHUsI pe3ysIbTaToOB 3KcnepuMenTa. [lonstue
CTaTUCTHYECKOTO TECTa

2 Kierka kak Ouostiornueckas cucremMa

2.1 Knerka — cTpykTypHO-QyHKIIMOHANbHAs eauHuIa xkuBoro. Vcropus
oTkpbIiTus kietku. Padotsl P. I'yka, A. JleBenryka. Knerounas teopus (T.
[IBanu, M. IIneiinen, P. BupxoB). OCHOBHBIE MOJIOKEHUS COBPEMEHHOM
KJIETOYHOU TEOPUH.

Meroapl  MOJEKYJSIPpHOW Y KJIETOYHOM  OMOJIOTUM: MHUKPOCKOHS,
xpomarorpadus, anexTpodopes, METO/1 MEYEHBIX aTOMOB,
muddepenumanbHoe HEHTPU(PYTrUpoOBaHNEe, KyJIbTUBUPOBAHUE KIIETOK

2.2 XUMHUYECKAN COCTaB KIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIJIEMEHTHI.
Bopa u ee posib Kak paCTBOPUTEIIS], pEAareHTa, y4acTUe B CTPYKTYPUPOBAHUU
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KJIIETKH, TEIUIOPEryysiiui. MuHepalbHble  BeEllecTBa  KJIETKH, HX
Ouonoruyeckas poib. Pojab KaTHOHOB M aHHOHOB B KJIETKE.

buonornyeckue nomumepbl. benku. AMHHOKHCIOTHBIM COCTaB OEJIKOB.
CrpykTtypsl 6e51K0BOI MoJeKyibl. [lepBudHas cTpykTypa Oeika, HenTHIHas
CBA3b. BTopuuHas, TpeTH4yHas, YETBEPTHUUYHAs CTPYKTyphl. JleHaTypaums.
CpoiictBa OenkoB. Kmaccuduxamus OenkoB. buonorumueckue GyHKUIUU
OEJKOB.

YrneBonsl. MoHocaxapuasl, IVCAXapUIbl, OJINTOCAXapHUIBI
1 noaucaxapuabl. OOLmil IUIaH CTPOEHUs U (PU3UKO-XUMUYECKUE CBOICTBA
yriaeBoJ10B. buonornueckue QyHKIUU yTIeBOIOB.

Jlumuael.  ['mapodunsHO-THApOPOOHEIE  cBoMicTBa.  Kiaccubukamms

JIUTIH]IOB. Tpurmunepunesl,  pochomunuabl,  BOCKH,  CTEPOHUJIBI.
buonornveckne ¢yHkuuu aunugoB. OOIMEe CBOWCTBA OMOJIOTMYECKUX
MeMOpaH  —  TEKYYecTb, CIIOCOOHOCTH K CaMO3aMBbIKaHHUIO,
MOJIYITPOHHUIIAEMOCTb.

Hyxneunoseie kucnorel. [JHK n PHK. CtpoeHne HyKIIEMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunmun kommuiementapHoctd. IlpasBuiio Yapradda.
Crpyxrypa IHK — nBoiinas cnvpans. MecToHaxoXaeHue 1 ONOIOrH4ecKue
¢ynkunu JIHK. Bunst PHK. ®ynkuun PHK B knetke.

Crpoenue monexkynsl AT®. Makposprudueckue cBsizu B MoJiekysie ATO.
buonornueckue ¢ynkuuun AT®. BoccraHOBIEHHBIE TEPEHOCUYUKH, HX
¢bynkuuu B kierke. Cexkenuponanue JJHK.

CrpykTypHast OMoJIOTHs: OMOXUMHUECKHE U OMO(PU3UICCKUE UCCISIOBAHUS
COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOJIEKYJT

23

Tunel KJIETOK: »yKapHOTHYECKass M TNpokapuoTudeckas. CTpyKTypHO-
(yHKUIHOHATBHBIE 00pa30BaHUS KIETKU.

CrpoeHue mnpokapuoTHUEeCKOM kieTku. KierodyHass creHka OakTepuil u
apxei. OCOOCHHOCTH CTpOEHHS TreTepoTpoHOM U  aBTOTpOdHOU
NPOKAPUOTUYECKUX KIETOK. MecTo U pojb MPOKapUOT B OMOIIEHO3AX.
Crpoenue u (GyHKIMOHUPOBaHUE AYKapUOTUYECKOU KJIETKH.
[Mna3matuueckas memOpana (mazmanemma). CTpyKTypa IIa3MaTHuecKon
MeMOpaHbl. TpaHCOpT BEUIECTB Yepe3 IIa3MaTUYECKYyl0 MeMOpaHy:
naccuBHbBIN (muddy3us, ooneruennas nuddys3uns), akTUBHBIN (IEPBUYHBIN U
BTOPUYHBIN aKTUBHBIA TpaHcnopT). IlomynpoHunaeMocTs MeMOpaHBbI.
Pabota HaTpwuii-kaqueBOro Hacoca. DHIOLMTO3: MUHOLMTO3, (HarouuTo3.
Ox3oumro3. Knerounas crenka. CTpykTypa U QyHKUIHUN KIETOYHON CTEHKH
pacTeHul, rpuooB.

[uTtomna3ma. [{uto3oib. [{lutockenet. JApuxenue murornaasMbl. OpraHou bl
kieTku. OqHOMEMOpaHHBIE OPTAHOUIBI KJIETKH: SHIOTUIa3MaTHYECKasl CETh
(BIIC), ammapar Tombmxu, JIU30COMBI, WX CTpOEHUE U (DYHKIIUW.
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B3auMocBs3p  onHOMeMOpaHHBIX ~ OpraHownoB  kieTku.  CTpoeHue
rpaHysipHOro petukyiayma. CHHTE3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX MeMOpaH. ['maakuit (arpaHyssipHBIN) SHIOMIIA3MATHYECKUIM
petukyiaym. CekperopHas ¢Qynknus anmapara [onbmxu. Tpancnopt
BEIIECTB B KIJIETKE. BaKyoim pacTUTENbHBIX KJIETOK. KIeTOuHBI COK.
Typrop.

ITonyaBTOHOMHBIE OpPraHOUABI KIETKH: MUTOXOHIPUU, TIJIACTUBL.
Crtpoenue u GyHKIIMM MUTOXOHAPUN U TiacTufl. [lepBuyHbIe, BTOPUYHBIC
U CIOXHBIE TUIACTUIBI (POTOCHHTE3UPYIOMIUX JYKAPUOT. XJIOPOILIACTHI,
XPOMOIUIACTBHI, JIEMKOIJIACTHI BBICIINX PACTCHUI.

HememOpanusie opranounasl kietku CTpoeHue U pyHKIUA HEMEMOPaHHBIX
opraHousioB kietku. Pubocomel. MukpodunamenTsl. MpllieyHble KIETKH.
Muxkpotpy6ouku. Kietounsiii nentp. CTpoeHre U JBUKEHHUE KIYTUKOB U
pecHuuek. MukpoTpyO0odKH HUTOIIAa3Mbl. LleHTpHOIIb.

Snpo. Obosnouka siipa, XpOMAaTHH, KApUOILIa3Ma, SAPBIIIKH, UX CTPOCHUE U
¢yHkuuud.  SnepHblii  OENKOBBI  MaTpHKC. IIpocTpancTBEHHOE
pacrojoXXeHue XpoMocoM B uHTepdazHOM sjape. benku xpomaTuHa —
TMICTOHBI.

Knerounslie BkimtoueHus. CpaBHUTENbHASI XapAKTEPUCTUKA KIETOK JYKapUOT
(pacTuTensHOM, )KUBOTHOM, TPUOHOMN)

24

AccuMuISLINS ¥ IUCCUMUIISILIAS — IBE CTOPOHBI MeTaboau3Ma. Tumsl oOMeHa
BEIIECTB: aBTOTPO(MHBIA U TeTepoTpodHBIA. YyacThe KHUCIOpOJa B
OOMEHHBIX  Tpolleccax.  OJHepreTuueckoe  obecreuyeHue  KIIETKU:
npeBpamienne AT® B oOMeHHbIX mpoueccax. GepMeHTaTUBHBIN XapaKkTep
peakmii KJIeToYyHOro Meradbosm3ma. epMeHThI, UX CTPOEHUE, CBOMCTBA U
mexaHu3Mm  nedctBus.  Kodepmentsl.  Omimuus  (epMEHTOB OT
HEOPraHMYEeCKUX  KaTanu3aTopoB.  benku-aktuBaTopel M OE€IKHU-
UHTUOUTOPBL. 3aBUCUMOCTb CKOPOCTH (EPMEHTATUBHBIX PEaKIMH OT
pa3IUYHBIX (PAKTOPOB.

IlepBUuHBINM CHHTE3 OPraHUYECKUX BELIECTB B KieTke. DoTtocuHTe3. Poib
XJIOpOIUIacTOB B mpouecce (orocunre3a. CBeroBas M TeMHOBas (hasbl.
[IponyktuBHOCTh (poTOCHHTE3a. BrnusHue pa3nuuHbIX (PAKTOPOB Ha
CKOpOCTh (hoToCcHHTEe3a. 3HaYeHUE (POTOCHUHTE3A.

XeMOCHUHTE3. Paznoobpazue OpPraHn3MOB-XEMOCHHTETUKOB:
HUTpUUIUpYIOIIKEe  OakTepuu,  Kenezo0akTepu,  cepoOaKTepuu,
BOJIOPOJIHbIE OaKTepun. 3HaYCHHE XEMOCHUHTE3A.

AHaspoOHbie opranm3Mbl. Buasl Opoxenus. [IpogykTel OpoxeHus U HX
UCIIOJIb30BAHUE YEJIOBEKOM. AHA3pOOHBIE MUKPOOPTAHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYIUTENH OO0JIE3HEN.

AspoOHBIe OPTraHU3MBI. Oransl YHEPreTUYECKOro oOMeHa.
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[ToaroToBuTenpHBI 3Tam. [TUKOINM3 — OECKUCIOPOAHOE PACIICTICHUE
TJIFOKO3BI.

buonornueckoe OkuciaeHne, Wi KIETOYHOE IbIXaHue. PO MUTOXOHAPHN B
nmpoueccax — Ouosiornueckoro — okucienus. llukinuyeckue — peakiuu.
OxucnutensHoe QochopunupoBanue. [IpenmyiiectBa a’poOHOTO MyTH
oOMeHa BeIecTB Tepenl aHadpOOHBIM. I(HPEKTUBHOCTD IHEPTETUIECKOTO
oOMeHa

2.5

Peakunn mMatpuyHoro cuHtesa. [I[pyuHIMO KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOTO CHUHTe3a. Peanm3amusi HaclIeACTBEHHOM uWH(pOpMaIUu.
I'eneTnueckuil KoA, €ro CBOWCTBA. TpPaHCKPUIILMS — MATPUYHBIM CHHTE3
PHK. [TpuHUHATIBI TPAHCKPUIILUAHN: KOMILUIEMEHTAPHOCTb,
AHTUIIAPAIIIENBHOCTD, ACHMMETPUYHOCTD. TpaHCIIALMSA U €€ dTanbl. Y YacTUe
tpancniopTHeix PHK B OuocunTeze Oenka. YcioBus OuocuHTe3a Oelka.
KoaunpoBanue amuHokucaot. Ponbs pubocom B OuocuHTe3e Oemka.
Opranuzanus reHoMa y IPOKAapUOT U JYKAapUOT. Perymsuus akTUBHOCTH
reHoB y npokapuoT. ['unoresa onepona (®@. XKako6, XK. Mano). Perynsius
0OMEHHBIX MpoLECcCOB B KieTke. Kilerounslii romeocTas.

Bupycel — HekineTouHble (hOPMBI KU3HU U O0IUraTHbIE Mapa3uTbl. CTpoeHHE
IPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKkTepro(aros.

Bupycubie 3a0oeBanus yenoBeka, >kuBoTHbIX, pactenuii. CITN/, COVID-
19, coumanbHble U1 MEAUIIMHCKUAE TPOOITIEMBI

2.6

Knerounsiéi 1muki, ero mepuonabl u perynsiusa. Warepdaza u MuTto3.
OcobGeHHOCTH TIPOLIECCOB, MTpoTeKaronux B uHTepdase. [loaroroBka kieTku
Kk genenuto. [IpecunTeTnyeckuil (MOCTMUTOTUYECKUN), CUHTETUYECKUN U
MMOCTCUHTETUYECKUM (MPEMUTOTUUECKUI) TIEpUO/Ibl UHTEP(a3bI.
Marpuunbii cunte3 JAHK-perumkanusa. Ilpuanuner perumkanuu JIHK:
KOMILJIEMEHTAPHOCTb, MOJTYKOHCEPBATUBHBIN CUHTE3, aHTUIAPAIIEIbHOCTD.
Mexanuzm perukanuu  JJHK. XpomMocomsbl. CTpoeHue XpoMoCoM.
Tenomepsr u Tenomepaza. XpOMOCOMHBIA HAOOP KJIETKU — KapUOTHIL.
JlunnonaHbIi W TarioWJHbIA  HAOOpPBI  XPOMOCOM. ['OMOJOTHYHBIE
XpPOMOCOMBI. [10710BBIE XPOMOCOMBI.

Henenue kietku — MuTo3. CTaguu MUTO3a W NPOUCXOJAIIME B HUX
npoueccel. Tumbl muto3a. KapuokmHes u nuTOKHMHE3. buomormuyeckoe
3HAYEHWE  MHUTO3a. Perynsuuss  MUTOTHYECKOTO  I[MKJIA  KJIETKH.
[Iporpammupyemast KieTouHasi THOEIb — armomnTo3.

DyHKIIMOHAIbHAA T€HOMUKA

Opranusm Kak OMoJIOTHUYECcKasi CucTeMa

3.1

OJIHOKJ'ICTO‘IHBIC, KOJIOHHAJIbHBIC, MHOTI'OKJICTOYHBIC OpraHn3Mbl
N MHOI'OTKAaHCBBIC OPIraHN3MBI.
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@opMbI pa3MHOKEHUSI OpPraHrU3MOB: Oecrofioe (BKJItoUas BEreTaTUBHOE) U
nosioBoe. Bumabl Oecrionoro pa3MHOXKEHHS: IMOYKOBAHUE, CHOPYJIALMS,
dbparMeHTanus, KIOHHPOBAHUE.

[TonoBoe pa3zmuokenue. [lonoBble kneTku, unu ramersl. Meho3. Cragun
Mmeiio3a. [loBenenue xpomocoM B Meio3e. Kpoccunrosep. buonorndeckuii
CMBICII M€103a U TMOJIOBOTO Mpouecca. Meno3 u ero Mecto B KU3HEHHOM
LUKJIE OPraHU3MOB.

IIpen3aponeimeBoe pa3Butue. ['amerorenes y suBOTHBIX. [10710BBIE KENE3HI.
OO6pa3zoBaHue U pa3BUTHE MOJIOBBIX KJIETOK. CriepMaTroreHe3 U OOTEHES.
Ctpoenue moyioBbIX KJeToK. OMIo10TBOPEHUE U SMOPUOHAILHOE Pa3BUTHE
KUBOTHBIX. CrocoObl  OIUIOJOTBOPEHUS:  HApy>XKHOE, BHYTPEHHEE.
[Taprenorenes.

WunuBunyanbHOe  pa3BuTue  opraHu3mMoB  (oHtoreHe3).  Cranuu
AMOpHOreHe3a KUBOTHBIX (HA mpuMmepe narymkH). JpooOnenue. Tumsl
apoosenus. OcoGeHHOCTH APOOJECHUS MIIEKONUTAIOUIUX. 3apOAbIIIEBbIE
JUCTKU (TracTpyisius). 3akiagka OpraHoB U TKaHEH W3 3apOJbIIIEBBIX
JUCTKOB. B3anMmHOEe BIWsSHHME YacTedl Pa3BUBAIOLIETOCS 3apOAbIIa
(aMOpuoHaIbHAsT MHIYKIMS). 3aKiajka IJIaHa CTPOEHUsS KHUBOTHOTO Kak
pe3yJbTaT  MEPAPXUUYECKUX B3aNUMOJECHUCTBUN TE€HOB. Bnusanaue
Ha SMOPHOHAILHOE PAa3BUTHE PA3UYHBIX (DAKTOPOB OKPYkKAIOIIEH CPEIIbI.
Poct u pasButue xuBOTHBIX. [locTaMOpuoHaneHbIM nepuon. Ilpsmoe
U Hempsimoe pas3BuTHe. PaszButue ¢ Meramop}o3oM y OeCrio3BOHOYHBIX
U TI0O3BOHOYHBIX JKMBOTHBIX. buosiornyeckoe 3HayeHUE MPSAMOro U
HEMpSIMOTO PAa3BUTUA, WX pacCIpOCTpaHeHHe B mnpupoje. Tumsl pocrta
KUBOTHBIX. DAKTOPBI PETYISLMUU POCTa KUBOTHBIX M yenoBeka. Craguu
MOCTAMOPUOHANIBHOTO PAa3BUTHUS Yy >KUBOTHBIX M 4yenoBeka. llepuossl
OHTOT'€HE3a YEIOBEKA.

PasmuoxeHne um pasButue pactenmil. 'amerodur m cmopodur. Meiio3
B JKM3HEHHOM IIUKje pacTeHuil. OOpa3zoBaHue CIOp B IMpoliecce Menosa.
I'amerorene3 y pacteHuid. OmnjaoJOTBOPEHUE U Pa3BUTHE PACTUTEIbHBIX
OpraHu3MoB. [I[BOWHOE OIUIONOTBOPEHHE Yy LBETKOBBIX PACTECHHIA.
OOpazoBaHue U pa3BUTHE CEMEHU. MeXaHU3Mbl PETYyJIALMA OHTOreHEe3a y
pacTeHUN U JKUBOTHBIX

3.2

Uctopus cTaHOBIEHHST M pa3BUTHS TEHETUKH Kak Hayku. OCHOBHbIE
FEHETUYECKUE TIOHATUS W CHUMBOJIBI. | OMOJIOTUYHBIE XPOMOCOMHEI,
aJUICJIbHBIE  TE€HbI, AJbTEPHATUBHBIC  TPU3HAKW, JOMHUHAHTHBIA U
PELECCUBHBIM TPU3HAK, TOMO3MIOTa, TE€TEPO3UroTa, 4YHCTasl JIAHUA,
TUOPUIBI, TeHOTHII, dbenorur. OCHOBHBIC METOAbl TCHETHKU:
TUOPUI0IOTHUECKIH, IIUTOIOTUIECKUN, MOJICKYJIIPHO- T€HETHIECKHIMA

152




33

Monorubpunnoe ckpeuuBanue. IlepBeiii 3akoH MeHaenss — 3aKoH
eauHooOpa3usi THOPUIOB MEepBOro MokoJjieHus. [IpaBuino JOMUHUPOBAHUS.
Bropoit 3akoH Menaenss — 3aKOH  paCIICIUIEHHAS  IPU3HAKOB.
[{uronornyeckue OCHOBBI MOHOTHMOPUIHOTO CKpeluBaHus. ['umoresa
YUCTOTHI TAMET.

AHanuzupyromee CKPEILMBAHHUE. IIpomeKyTOUHBIN XapakTep
HacJie0BaHus. Paciernenrne npru3HakoB IPpYU HEMOJIHOM JTOMUHUPOBAHWH.
JurubpunHoe  ckpemmBaHue. Ipetuil 3akoH MeHnmenss — 3akoH

HE3aBUCUMOTO HACIEIOBAHMUS MPU3HAKOB. [luTONOrMYecKkue OCHOBBI
TUTHOPUIHOTO CKPEIIMBAHMS.

CuemieHHOe HacienoBaHue npu3HakoB. Pa6oTel T. Moprana. CuerieHHoe
HACJICJIOBAHUE TE€HOB, HAPYIIECHUE CLEIUIEHUS MEXIY FT€HaMH. XPOMOCOMHAas
TEOpHUs HACIIEICTBEHHOCTH.

I'enetuka nosia. XpoMOCOMHBIN MEXaHU3M OIPEICICHUS TT0J1a. AyTOCOMBI U
MOJIOBBIE  XPOMOCOMBI. ['OMOrameTrHelii H  TE€TEepOraMeTHbIA  MOJI.
['eneTnueckasi CTpykTypa MoJIOBbIX XpoMocoMm. HaciienoBanue nmpusHAKOB,
CLCIUICHHBIX C MOJIOM. ['eHOTHIT Kak 1enocTHas cucreMa. [lienorponus —
MHO>XECTBEHHOE TIEUCTBHUE reHa. MHOXeCTBEHHBII aJIJICIU3M.
B3auMogeilicTBUe HeaieNbHBIX TE€HOB. KoMIieMeHTapHOCTh. MNHCTAa3.
[Tommepus

34

B3aumoneiictBue reHoTHma MU cpeAbl Ipu  PopMHpOBaHUHU (PEHOTHUIA.
N3meHunBOCTh TIpr3HAaKoB. KauecTBEHHbIE M KOJWYECTBEHHBIC MPU3HAKHU.
Buibl 13MEHUMBOCTH: HEHACJIEACTBEHHAS W HACTICICTBEHHAS.
MoaudukanronHass W3MEHUUBOCTh. Ponb cpenbl B (GopMupoBaHUU
MOIU(DUKAIIMOHHOW  M3MEHYMBOCTH. Hopma  peaknuu  mpu3Haka.
Bapuanuonnsiii psn u BapuanuonHas kpuas (B. Moranncen). CpoiicTBa
MOIU(PUKAIUOHHON N3MEHYHUBOCTH.

I'enoTnnnueckasa U3MEHYUBOCTD. CsBoiicTBa T€HOTUITNYECKOU
W3MEHYMBOCTH. BHIBI T€HOTHIIMYECKONH H3MEHYHMBOCTH: KOMOWHATHBHAaS,
MyTAaI[MOHHAS.

KomOuHaTuBHAs M3MEHYMBOCTH. Melo03 M IOJOBOM MpollecC — OCHOBA
KOMOMHATUBHON HM3MEHYMBOCTU. POJIb KOMOMHATUBHON H3MEHYMBOCTU B
CO3JIaHUH TEHETHYECKOTO pPa3HOOOpa3ms B IIpeeiax OJHOTO BHIA.
MyTainmoHHass M3MEHYHUBOCTh. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W WHAYUHUPOBAHHbICE MyTaluu. fAaepHbie
U [UTOoIIa3Marndyeckue mytanuu. CoMaTUYEeCKUE W TIOJIOBBIE MYTAllWH.
[IpruriHBl BO3HUKHOBEHMS MyTalud. MyTareHel W UMX BJIUSHUE Ha
OpPraHu3Mbl.  3aKOHOMEPHOCTM  MYTallMOHHOTO  TMpolecca.  3aKOH
TOMOJIOTUYECKHX PSAZIOB B HacieAcTBeHHOW u3MeHunBocTy (H.M. BaBuiios).
BHesimepHass ”3AMEHUMBOCTD U HACJIEACTBEHHOCTD
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3.5

Kapuorun uenoBeka. MexayHapoaHas mporpaMma MCCIlI€IOBaHUS T'€HOMa
YyenoBeKa. MeToapl M3Yy4YEeHUSI TE€HETHMKM YEJIOBEKA: TIE€HEATOTHYECKUM,
OJIM3HEIIOBBIM, LIMTOr€HETUYECKU, MOMYJIILIMOHHO-CTATUCTUYECKUM,
MOJIEKYJISIpHO-TeHETHUUEeCKU. COBpPEMEHHOE  ONpEeNeNICHue T'€HOTHUIIA!
MOJJHOTEHOMHOE CEKBCHUPOBAHHUE, TEHOTUIIMPOBAHWE, B TOM YHUCIE
¢ momompio IIl[P-amanu3a. HacmencTBeHHble 3a00JIeBaHHMS YCIOBEKA.
['enHble U1 XpOMOCOMHBIE 0OJIE3HH YeloBeKa. bojie3HU ¢ HaceICTBEHHOU
MPEIPACIOIOKEHHOCTHIO. 3HaucHHE MEIUIIMHCKOM FCHETUKU B
NpeAOTBPAIICHUHM U JICUYCHUHM TeHETUYECKUX 3a00JICBaHMM YeJIOBEKa.
CTBOIIOBBIC KJICTKH

3.6

JlomecTuKanus W CeleKlus. 3apoKICHUE CEJCKIUH W JOMECTUKAIUU.
Yyenne H.M. BaBwioBa o leHTpax NPOUCXOXKIACHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHuu. Poiib cenekuuy B CO3aHUM COPTOB PACTEHUU U
nopoA XuBOTHbIX. COpT, MOpOAa, ITaMM. 3aKOH TOMOJIOTHYECKUX PSAJIOB B
HaclieACTBeHHOM wu3MeHunBocth H.M. BasuioBa, ero 3HaueHue M
CEJIEKIMOHHOM padoTHI.

Meroapl ceneknMoHHON paboThl. VICKyCCTBEHHBIM OTOOp: MacCOBBINM U
WHJUBUAYAIbHBIA. DJTambl KOMOMHAIMOHHOM cenekuuu. VcnbeiTaHue
IpPOU3BOAUTENEH MO MOTOMCTBY. OTOOp MO T'€HOTHUIY C TMOMOIIBIO OIIEHKU
(peHOTHIIA MOTOMCTBA U OTOOP IO TE€HOTHUITY ¢ moMouIbio aHanu3a JJHK.
HckyccTBeHHBI  MyTareHe3 Kak  METOJl  CEJICKIIMOHHOW  paloThlI.
PamnanmoHHpli M XMMHMYECKHM MYTareHe3 KaK MCTOYHMK MYyTalud y
KYJIbTYPHBIX dbopm OpPraHu3MOB. Hcnons3oBanue T€HOMHOTO
pelakTUpOBaHUs W MeTojoB pekoMOuHaHTHRIX JIHK s momydenus
HCXOJIHOTO MaTepuaia JJisi CEIEKIUH.

[Tomyyenue MTOJIUILIIOUIOB. BryTtpuBnaosas ruOpuaN3aIus.
brnuskopoacTBeHHoe CcKpemmBaHue, wWid UHOpuauHr. HepoacTtBeHHoe
CKpellluBaHWe, WM ayTOpuauHr. l'erepo3c ©W  €ro  IPUYHUHBI.
Ucnons3zoBanne rerepo3uca B cenekuuud. OTnaneHHas TUOPUAU3AIMAL.
[Ipeononenue Oecrious MEXKBUIOBBIX THOPUIOB. JIOCTIIKEHUST CENEKITUU
pPacTEeHUN U )KUBOTHBIX

3.7

OOBbeKThI, UCHOJb3yeMble B OHOTEXHOJIOTUH, — KJIETOYHBbIE W TKAHEBbBIC
KYJIbTYpbl, MHUKPOOPTaHU3MBI, HX XapaKTEepPUCTHUKA. TpaaulMOHHAas
OMOTEeXHOJIOTH: XJIeOoneueHrne, NojJyuyeHue KUCIOMOJIOYHBIX MPOIYKTOB,
BUHOJIENHE. MukpoOuonoruueckui CUHTES3. OOBeKTHI
MUKpOOHoIoTHYecKux TexHojoruil. [IponsBoacTBo Oenka, aMUHOKHCIOT U
BUTaMUHOB. VICKYyCCTBEHHOE OIIJIOAOTBOPEHUE. PEKOHCTPYKIMS SULIEKIETOK
Y KJIIOHUPOBAHUE KUBOTHBIX. METOA TpaHCIUIAHTALUU SAEP KIIETOK.
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XpoMOCOMHass W TE€HHas WHXEHEpus. VICKYyCCTBEHHBII CHHTE3 TI€Ha
1 KoHcTpyupoBaHue pekomouHanTHbIX JIHK. /focTuxkeHus u nepCneKTUBEI
XpPOMOCOMHOW M TEHHOW WH)XEeHEepUH. MeIUIMHCKHE OHOTEXHOIOTHH.
Hcnonb30BaHNUE CTBOJIOBBIX KIIETOK

Cucrema u MHOF006paBI/IC OpraHn4CcCKOro Mmmupa

4.1

buonornueckoe paszHooOpazue opranuzMoB. CoBpeMEHHas CHUCTeMa
opranudeckoro mupa. [IpuHiune knaccupukanuu opranu3MoB. OCHOBHBIE
CUCTEMATUYECKHUE TPYNIbI OPraHU3MOB.

OcoOEHHOCTH  CTPOCHHUSI M JKU3HEACSATEIBHOCTU  OJHOKJIETOYHBIX
opraHu3MoB. baktepuu, apxeu, OJHOKIETOYHBIE TPUOBI, OJHOKIECTOYHBIC
BOJIOpOCHH, Jpyrue npoTtuctel. KonoHuaneHble OpraHusmsel. J[BuxkeHue
OJIHOKJIETOUYHBIX OPraHU3MOB: aMeOOUIHOE, IKIYTUKOBOE, PECHUYHOE.
3amura y OJHOKJIETOUYHBIX OPraHu3MOB. Pa3pakuMoCTh y OJHOKIIETOUHBIX
OpraHu3MoOB. TaKCHUCHI

4.2

MHOrokneToynsle pacTeHus. B3auMocCBsA3b 4YacTe€l MHOTOKIETOYHOI'O
oprausMa. TKaHW, OpraHbl M CHCTEMBI OPraHOB MHOI'OKJIETOYHOI'O
opranuzma. OpraHusM Kak eauHoe uenoe. TkaHu pacTeHuid. Turbl
pacTUTENbHBIX TKaHEW: oOpa3oBaresbHasg, MOKPOBHAs, MPOBOASAIIAS,
OCHOBHasi,  MexaHuyeckas.  OcoOeHHOCTH ~ CTpOeHus,  (QYHKIMA
Y PACITOJIOKECHHS TKAHEW B OpraHax pacTEeHUN

43

BereratuBHble M TeHEpaTUBHBIE OpraHbl pacTeHW. DYHKIMU OPraHOB U
cucreM opradoB. Kapkac pacteHnil. [[BUKeHNE MHOTOKJIIETOYHBIX PACTEHUMN:
TpONIU3MBI W HAcTuW. llorymomenue BOAbI, YIVIEKUCIOIO Tasza u
MUHEPAIbHBIX BEIIECTB pacTeHusMu. Jlpixanue pacrenuit. {uddysus razon
yepes MOBEPXHOCTD KIETKU. TpaHCIIOPTHBIE CUCTEMBI paCTeHUN. Bolaenenue
y pacTeHui. 3aluTa y MHOTOKJIETOUHbIX pacteHuil. Kytukyna. Cpencrsa
MaCCUBHON M XUMHUYECKOH 3aIUTEI. DUTOHIINIEI.

PaznpaxxumMocTh U peryisiuust y Opranu3MoB. Pa3npaxkuMocTh U peryssius
Y MHOTOKJIETOUYHBIX pacTeHuil. POCTOBBIE BENIECTBA U X 3HAYCHUE

4.5

MHOrokIeTOUYHbIE >KMBOTHBIC. B3aMMOCBS3bp YacTell MHOTOKJIETOYHOI'O
opranu3ma. TKaHW, OpraHbl M CHCTEMbl OpPraHOB MHOTOKJIETOYHOTO
opranuszma. Opranusm Kak eauHoe 1enoe. ['omeocra3. TkaHM KUBOTHBIX
1 4YeJioBeKa. THIIBI >KMBOTHBIX TKaHEM: 3MHUTEIUajIbHAsA, COCAUHUTEIILHAS,
MbIIIeuHast, HepBHast. OCOOEHHOCTH CTPOCHUS, QYHKIIUNA U PACTIOIOKECHUS
TKaHEW B OpraHax »KMBOTHBIX U YEJIOBEKA

4.6

Opranbl U CHUCTEMBI OPraHOB KUBOTHBIX. DYHKIMU OPraHOB M CHUCTEM
opraHoB. Omopa Tena  opraHu3moB. CkeneTbl  OJHOKJIETOYHBIX
W MHOTOKJIETOYHBIX >KMBOTHBIX. HapyXHBI1 W BHYTPEHHHUM CKEJIET.
CtpoeHue U TUIIbI COEAUHEHUST KOCTEH.
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JIBM)KeHHE MHOTOKJIETOYHBIX XMBOTHBIX. lIuTanme xkuBOTHBIX. lluTanue
MO3BOHOYHBIX JKMBOTHBIX. JIpixaHme KUBOTHBIX. KokHOE JBIXaHHE.
JXabepHoe U J1eTOYHOE JTbIXaHHE.

JIpIxaHue MO3BOHOYHBIX )KUBOTHBIX. DBOJIIOIIMOHHOE YCIIOKHEHUE CTPOCHHUS
JIETKUX T[MO3BOHOYHBIX JKMBOTHBIX. JlpIXaTreinpHas cHCTeMa 4YelIOoBeKa.
MexaHu3M BEHTWISAIUU JIETKUX y TTHIl ¥ MJICKOMUTAOMMX. TpaHCIopT
BEIICCTB y OpraHU3MOB. TpaHCIOPT BEIIECTB y KUBOTHBIX. KpoBeHOCHas
cucteMa u ee opranbl. KpoBeHOCHass cucTeMa MO3BOHOYHBIX JKUBOTHBIX.
Kpyru  kpoBooOparieHus. DBOJIONMHOHHBIE  YCIOXHEHHUS  CTPOCHUS
KPOBCHOCHOW  CHCTEMBI  TO3BOHOYHBIX  JKMBOTHBIX.  BbIfeneHune
y opraHu3moB. Beimenenne y KUBOTHBIX. COKpaTHTEIbHBIC BaKyOJIH.
Opransl BeizieneHus. CBsI3b MOJIOCTH T€Ja ¢ KPOBEHOCHOW U BBIICTUTEIHLHON
cUCTeMaMHd. BeieneHne 'y  TO3BOHOYHBIX  JKMBOTHBIX.  3aluTa y
MHOTOKJICTOYHBIX ~ JKHUBOTHBIX. [IOKpOBBI W WX  TPOU3BOJHEIC.
PazapaxxuMocTts ¥ peryisinus y — OpPraHu3MoOB.  PazpakumocTb
Yy OJTHOKJICTOYHBIX OPTaHU3MOB. TaKCHCHL. Pa3apakuMOCTh U Peryisus y
MHOTOKJIETOUYHBIX pacTeHU. POCTOBBIE BellleCTBA U UX 3HAYCHUE.

HepBHas cucrema u peduiekTopHas pPEryjsiuss Yy MHOTOKJIETOYHBIX
KUBOTHBIX. HepBHasi cucteMa u ee OTHeNbl. DBOMIOIMOHHOE YCIOKHEHHUE
CTPOCHUS HEPBHOM CHUCTEMBI ¥ )KHBOTHBIX.

Pa3zpaboTka anroputMoB u nporpamm i 3GHEeKTUBHON (PYHKITMOHATILHON
QHHOTAIIMM TEHOMOB, TPAHCKPHUIITOMOB, IPOTEOMOB, META0OJIOMOB
MUKPOOPTaHU3MOB, PACTECHUH, )KUBOTHBIX U YEJIOBEKa

OpFaHI/II’)M 4CJIOBCKA U €T'0 310POBLC

5.1

Opranbl m cucTeMBl OpPraHoB uenoBeka. OTAensl TOJIOBHOTO MoO3ra
MMO3BOHOYHBIX >KUBOTHBIX. Pedniekc u peduiexkropHas nyra. besycinoBHbie
U yCJIOBHbIE peduieKkchl. ['ymMopasibHast peryisiuus U SHIOKPUHHAs CUCTEMa
KUBOTHBIX W 4YesioBeka. JKene3bl SHIOKPUHHOW CHCTEMbI U UX TOPMOHBI.
JleficTBUE TOPMOHOB. B3aMMOCBSI3b HEPBHOW M SHIAOKPUHHOW CHCTEM.
I'mnoTtanamo-runoduzapuas cucrema. Pedmekc u pediekTopHas mgyra.
be3zyciioBHbIE U yCTIOBHBIE pedhIeKChI

52

3ammra opranusma ot 6onesneld. immyHnHast cucrema yenoBeka. KieTounbii
151 T'yMOpPaJIbHbBIN MMMYHUTET. BpoxneHnsii, npUOOPETEHHBIN
cnenupuIecKuit MMMYHHUTET. Teopus KJIOHAJIbHO-CEJIEKTUBHOTO
nmmynuteta (II. Dpnux, ®.M. bepuer, C. Tonerasa). BocnanurenabHbie
OTBETHl OPraHU3MOB. Poib BpOXKIEHHOIO HMMMYHUTETAa B Pa3BUTHH
CUCTEMHBIX 3a00JIeBaHUN

53

Kposenocnas cucrema u ee opransl. Cepale, KPOBEHOCHBIE COCYbI U KPOBb.
Kpyru kpoBooOparenus. Pabota cepama u ee perymsius

156




54

Hpixanue yenoBeka. Juddy3us ra3oB uepe3 MOBEPXHOCTb KIETKHU.
JlpixaTenpHas cucTema uesnoBeka. JlprxarenbHas MOBEPXHOCTh. Perymsius
nbpixaHus. JlpixaTenbHble 00beMbI

5.5

HI/IHICBapI/ITeJH)HaSI CHCTCMaA 4YCJIOBCKA. OTI[GJ'II)I IMUIICBAPUTCIIBHOI'O TPpaKTa.
HI/IHICBapI/ITeJH)HBIe KCJIC3EI. BHYTpI/IHOJIOCTHOG N BHYTPHKIICTOYHOC
IMMIICBAPCHUC

5.6

[ToxkpoBbl u ux mpousBogubie. Opransl BeigeneHus. [louku. Ctpoenue
u ¢GyHKIMOHHpOoBaHHE HedpoHa. DuUIbTpalus, CeKperuuss U o0paTHOe
BCAChIBaHME KaK MEXaHHM3Mbl pabOThl OpraHoB BblaeieHHs. OOpa3zoBaHUe
MOYH y YeJIOBEKa

5.7

JIBukeHHe yelioBeKa: MbliiedHas cucteMa. CKeJleTHbIE MBI U UX padoTa.
CTpoeHue U TUIIBI COEAUHEHUST KOCTEN

Teopwus 3Bosmonmu. Pazsutue xxu3Hu Ha 3emiie

6.1

OpomonnoHHas Teopusa Y. JlapunHa. IIpeanocbulkd BO3HUKHOBEHMS
napBuHHM3MA. JKW3Hb U Hay4dHas nesatenbHocTh Y. JlapBuHa.

JBwxymue cwibl 3BodtouMd  BuAgoB 1o Y. JlapBuHy (BbICOKas
UHTEHCUBHOCTD Pa3MHOXKEHUS OpraHU3MOB, HaCJeICTBEHHAs
M3MEHYUBOCTh, 00pPH0A 3a CYIlIECTBOBAHUE, €CTECTBEHHBIN U MCKYCCTBEHHBIN
oT0op).

Odopmrnenue cunrerudeckord Teopun sBosoruu (CTDI). HeittpanbHas
Teopusi 3BodtouMU. CoOBpeMEHHas 3BOJIOLMOHHAS OWMOJOTUs. 3HAaueHUe
HBOJIIOLIMOHHOW Teopuu B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOW KapTUHBI
MUpa

6.2

[Tonynauus Kak 3eMeHTapHas equHUIA 3BOIOIUMN. COBpEMEHHBIE METObI
OLIEHKU T'€HETUYECKOT0 pa3Ho00pa3us U CTPYKTYpbl nomysiuil. 3menenue
reHo(OH/1a MOMYJISIIUU KaK 3JIEMEHTapHOE HBOJIIOIMOHHOE SIBJIEHUE. 3aKOH
reHeTudeckoro papHosecus J[x. Xapau, B. BaitnOepra.

DOnemeHTapHble (PAKTOPBI (IBMKYLIME CHJIBI) SBOIONUH. MyTallMOHHBINA
npouecc. KomOuHathBHAsT W3MEHYMBOCTb. Jlpelid reHoB — ciyvaiiHbie
HEHaNpaBJCHHbIE W3MEHEHUs 4YacTOT ajeneid B momyisuusax. O¢gekr
ocHoBareyss. Murpauuu. M3onmdauus  nmomynsiuii:  reorpaduueckas
(mpocTpaHcTBeHHas ), Ononorudeckas (penpoayKTHUBHAs).

EctectBennbiit oTO0op — Hampamistomui ¢gakrtop sBomroruu. Dopmbl
€CTECTBEHHOTO OTOOpa: NBIKYIIUM, CTaOWIM3UPYIONINI, pa3phIBAIOIINAN
(mm3pyntuBHBIN). [TomoBoit oTOOP.

[IpucnocoOaeHHOCT,  OpraHU3MOB  KaK  pe3yJbTaT MHUKPOIBOIIOLHUH.
Bo3HukHOBEHHE  TPUCIIOCOOJICHHM y  OpraHu3MoB.  ApomMopdo3bl
u  uavoagantanuu. llpumepbl  mpucnocoOiieHuid y  OpraHu3MOB.
OTHOCUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.
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Bun, ero kputepum u cTpykTypa. BupooOpasoBaHue Kak pe3yJibTar
MUKPOIBONTIOITMH. V30smsmmst — kirodeBoit hakTop BugooOpazoBanus. [lytu
U CcrmocoObl  BHA000pa3oBaHUs: ajulonmarpudeckoe (reorpadudeckoe),
CUMIIATPUYECKOE (IKOJOTUYECKOE), «MTHOBEHHOE» (TIOJUILIOUIU3ALINS,
rubpuan3anms). JmuTeasHOCTh SBOMIOIMOHHBIX MTPOIIECCOB.

Mexanuzmbl popMUPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3HsL.

Pons »BoMOIIMOHHONW OWOJNOTMM B pa3pabOTKE HAy4YHBIX METOJ/IOB
coxpaHeHus1 OnopazHooOpa3usi. MUKpPOIBOIIOLMS U KOIBOJIIOIHUS MAPa3UTOB
U UX X03s51eB. MexaHu3Mbl OpMHUPOBAHUS YCTOUYUBOCTU K AHTHOUOTUKAM U
croco0bl 0OpHOBI ¢ HEl

6.3

Metoasl u3ydeHuss MakposBoitouud. [lameoHTONOTHYECKHE METObI
u3ydeHus sBoitonuu. Ilepexonnsie (GoOpMbl U (QUIOTEHETUUYECKHUE PSIIbI
OpPTraHU3MOB.

buoreorpaduyeckue meroapl n3ydeHus sBomonun. CpaBHeHHE (HIOPHI U
(ayHbI MaTEpUKOB 1 0cTpOBOB. broreorpaduueckue obnactu 3emin. Bunpi-
SHEMHKH U PEJIUKTHI.

OMOpPHOJIOTHUECKUE U CPAaBHUTEIBbHO-MOP(POIOTMUYECKUE METOAbI U3YUYEHUS
sBoONIMU. | eHeTHYeCKrne MeXaHN3MbI HBOJIOLINY OHTOTCHE3a U MOSBICHUS
HBOJIIOLIMOHHBIX HOBIIECTB. ['OMOJIOTMYHBIE M AaHAJOTUYHBIE OpTaHbI.
PyauMenrtapabie oOpranbl W aTaBU3MbL. MOJEKyJISIpHO-TEHETHYECKHUE,
OMOXMMHMYECKHE U MaTeMaTHYE€CKHE METOAbl HW3YYEHHs 3BOJIIOLUU.
["'omonoruynbie TCHBI. CoBpeMeHHbIE METO/IBI MOCTPOCHUS
(GuIOreHeTHYeCKuX JepeBbEB. XPOMOCOMHBIE MYTAllMd M IBOJIOIHS
T€HOMOB.

OO0muue 3akoOHOMEpHOCTH (TIpaBuIIa) 3BoJOIMU. HeoOpaTUMOCTh 3BOJTIOIIUH.
AnantuBHas paauanys. HepaBHOMEpPHOCTh TEMIIOB 3BOJIIOLIUU

6.4

Hayunble rUMoTe3sl MPOMCXOXKACHHUS >KU3HUM Ha 3emie. AOuoreHes
U mnaHcnepmusa. JloHayyHble TPEACTABICHUS O 3apOKIACHUU IKU3HU
(kpeaumonu3M). ['mmoTe3a MOCTOSIHHOTO CaMO3apOXKICHHUS KU3HU U €€
onpoBepkenue oneitaMu @D. Penu, JI. Cnammanuanum, JI. Ilactepa.
[IpoucxoxaeHue >KM3HU U aCTPOOUOJIOTHS.

OcHOBHBIE ~ JTambl  HEOPraHUYECKOW  DBOJIIOLUU. [InanerapHas
(reosoruueckas) SBOIONKSA. XUMUYECKas dBOIONNS. AOUOTCHHBINA CHHTE3
OpraHnYeCcKuX BellecTB n3 Heopranndeckux. OnsiT C. Mmmepa u I'. IOpu.
OO6pazoBanue moauMepoB u3 MoHoMmepoB. KoarepBatHas rumoteza A.U.
OmnapuHa, TunoTe3a nepBuyHOro OynaboHa JIk. XosjaeitHa, reHeThudecKas
runoteza I'. Memnepa. Pu6o3umsr (T. YUek) u rumore3a «mupa PHK» V.
['unGepra. ®opmupoBaHre MeMOpaH U BOZHUKHOBEHHE MPOTOKIIETKH. MicTopus
3eMiauM U METOAbl €€ u3ydeHus. lckomaemble OpPraHUYECKUE OCTATKH.
I'eoxpononoruss u ee Meroabl. OTHOCUTEIbHAS W aOCOIIOTHAS
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re€OXPOHOJIOrus. I'€0XpOHOJIOTHYECKas! IKAJIA: SOHBI, 3PbI, IEPUOIBI, JITOXH.
Hauanwpuble 3Tanbel opranndecko sBomoonuu. l[losBieHne u 3BOIONUA
NEPBBIX KJIETOK. OBOJIOLMSA MeTaboiu3Ma. BO3HUKHOBEHHE TEPBBIX
skocucteM. COBpeMEHHbIE MUKPOOHBIE OMOIUIEHKH KaK aHaJIOT MEPBBIX HA
3emiie coobmecTB. CTpomMaToauThl. [IpokapuoTh U 3YKapHOTHI.
IIpoucxoxnenue JYKapHuoT (cumOuorenes). DBOJIIOLIMOHHOE
IIPOUCXOKICHUE BUPYCOB. [[pOMCXOKIEHHE MHOTOKJIETOYHBIX OPTraHU3MOB.
BO3HMKHOBEHHE OCHOBHBIX I'PYIIIl MHOTOKJIETOYHBIX OPTaHU3MOB.
OcHoOBHBIE 3Tanbl 3BOJIONUHN BHICIIUX pacTeHUi. OCHOBHBIE apoMOpP(O3bI
pactenui. Beixon pacreHuit Ha cymny. [losiBieHHE CIOPOBBIX paCTEHUNM M
3aBoeBaHue UMM cym. CemeHHble pacTeHus. [IpoucxoxkaeHre IBETKOBBIX
pacTeHuil.

OcHOBHBIE 3Talbl 3BOJIIOLUHU KUBOTHOrO Mupa. OcCHOBHBIE apoMOp(o3bl
KUBOTHBIX. Bennckas ¢ayna. KemOpulickuil B3pbIB — MOSBIICHUE
COBpeMEHHBIX THUNOB. IlepBble XOpmoBble >XHMBOTHbIE. JKU3HB B BOJE.
OBomolMs MO3BOHOYHBIX. [Ipoucxoxknenue ampuOuUi W penTUIUil.
[IpoucxoxneHrne MIICKONMTAONIMX W OTUL. [IpuHOMO — KIr04YeBOTO
apomop(o3a. OcBoeHue 0eCriO3BOHOYHBIMU U MTO3BOHOYHBIMU JKUBOTHBIMU
CYILIH.

Pa3Butre xu3HM Ha 3emiie MO 3paM M MEPHOAAM: apXeu, NMpOTEpO30H,
najgeo30i, Me3030i, KaifHO30M. OOmas xapakTepUCTHKa KIMMara
U TeOoJOTMYECKUX mpoueccoB. [losBIeHHME W pacuUBET XapaKTEPHBIX
OpraHu3MOB. YTieoOpa3oBaHHE: €ro yCJIOBHS U BIUSHUE HA ra30BbIi COCTAB
aTMoc(ephl.

MaccoBble BBIMUPaHHUS — DKOJIOTMYECKUE KPHU3UCHI Mpouuioro. IIpuduHsl
Y CJIEICTBUS MAaCCOBBIX BBIMUPaHHl. COBPEMEHHBIN KOJIOTHYECKUIN KPU3HUC,
€ro 0COOEHHOCTH

6.5

Paznensl m 3amaun anTponosiornd. Metonibl aHTpornojaoruu. CTaHOBJIECHUE
IPEICTABICHUA O TNPOUCXOXKIACHUM YesioBeKa. COBpPEMEHHBIE HAy4YHbIE
TEOPHUHU.

CxonctBo 4enmoBeka C  KUBOTHbIMH. (CHCTEMAaTHYECKOE TMOJIOKEHUE
yesnoBeka.  CBHIETENbCTBA  CXOJCTBA  YEJIOBEKA C  HKMBOTHBIMH:
CpaBHUTEILHO-MOP(]OJIOTHUECKHUE, AMOPHOJIOTHYECKHUE, dbuzunonoro-
OonoxuMuueckue, MnoBeAeHueckne. OTIMYMA YeIoBeKa OT >KUBOTHBIX.
[IpsiMoXOXkAeHNE W KOMIUIEKC CBSI3aHHBIX C HUM MpU3HAKOB. Pa3Butue
TOJIOBHOI'O MO3ra U BTOPOUW CUTHAJIBHOU CUCTEMBI.

JIBrxyiue cuiibl ((hakTOphl) AHTPOTIOTEHE3a: OMOJIOTUYECKHE, COLIMATIBHBIE.
CooTHolIeHrne OMOIOrMYECKUX U COIIMANIbHBIX (PaKTOPOB B aHTPOIIOTEHE3E.
OcCHOBHBIE CTaUU aHTpPONOreHe3a. ABCTPAJIONUTEKH — JBYHOTHE MPEIKH
moaer. YenoBek yMelblid, NEPBbIC U3TOTOBJIEHUS OPYIUM Tpyaa. UemoBek
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IPSAMOXOJISIIMN ¥ TIEPBBIN BBIXOJ JItOJIeH 3a mpeaensl Adpuku. Uenosek
reienp0eprekuii — 00ImiA Mpe oK HeaH IePTaTbCKOTO YEJIOBEKa U UeJIOBEeKa
pa3symMHOro. YesoBek HeaHIepTaIbCKUM KaK BUJ JIFOJAEH XOJIOJHOTO KIIMMAaTa.
UYenoBek pa3yMHbBIE COBPEMEHHOIO THUIIA, IEHUCOBCKUI YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a NpezeaMu A Qppuku.

DBOJIIOLMSI COBPEMEHHOTO 4esioBeKa. EcTecTBeHHBINM 0TOOp B MOIMYJISIUAX
yenoBeka. MyTalMoHHBIA mporiecc U monumopdusm. [lomymsimonnsie
BOJIHBI, JAperd reHoB, murpauus u «3¢G@GEeKT OCHOBATENS» B MOIMYJISAIUAX
COBPEMEHHOTO YEJIOBEKA.

Yenoseueckne pacel. llonstne o pace. bonpmme pacel: eBponeoumHas
(eBpaswmiickas), aBCTpaJio-HErpoUJIHAs (PKBATOpHAJIbHASI), MOHTOJIOUJIHAS
(a3uarcko-aMepukaHckas). BpeMs u myTH paccesieHus 4eI0BeKa 10 MIAHETE.
EnunctBo uenoBeueckux pac. HayuyHas HECOCTOSTENBHOCTh pacu3Ma.
[Ipucnoco61eHHOCTh YeIOBEeKa K Pa3HbIM YCIOBUSIM OKPYKAIOIIEH Cpebl.
Bnusinue reorpaduueckoit cpensl u nperida reHoB Ha MOp(dOIOTHUIO
U (GU3HOJIOTHIO YeTIOBEKa

7 DKOCHCTEMBI U TPUCYLIUE UM 3aKOHOMEPHOCTH
7.1 Paznensl u 3agaun 3xonorun. CBA3b SKOJOTHH C IPYTUMU HAyKAMHU.
Mertoasl skosoruu. [loneBble HAOMIOEHUS. DKCIIEPUMEHTHI B AKOJIOTHHU:
MPUPOJIHBIC U JIabopaTopHble. MoemupoBaHue B 3KOJIOTUU. MOHUTOPUHT
OKpY>Karollel Cpesibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00aTbHBIN
7.2 Dkosiornueckue (hakTopbl M 3aKOHOMEPHOCTH MX JiercTBus. Kiaccudukanus

AKOJIOTHYECKUX (haKTOPOB: aOMOTHYECKHE, OMOTHYECKHUE, aHTPOIIOTCHHBIE.
OO0mue 3aKOHOMEPHOCTH JIEUCTBHS 3KoJoruueckux ¢akropos. IIpasuio
muaumyma (K. npenrens, FO. JInbux). TonepanTHOCTH. OBpUOUOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuotnueckue Qakropsl. CBer Kak 3Kkonorudeckuid ¢akrop. [elicTtue
pPa3HBIX YYaCTKOB COJHEYHOTO CIEKTpa Ha OPraHu3Mbl. DKOJOTUYECKHUE
IPYIIbI PACTEHUN U KUBOTHBIX 110 OTHOIIEHUIO K CBeTy. CUTHaAJIbHAS POJIb
ceera. dotonepuoausM. Temmeparypa Kak BKOJOTHYECKUU (PaKTop.
JelicTBue TEMIIEPATYPbl Ha OpPraHU3MBlI. [Toikninorepmubie
¥ TOMOMOTEPMHBIE OPTAHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTAHU3MBI.
Brnaxnocts kak skonormueckuit dakrop. [Ipucmocobienus pacTteHud K
nojyepkaHuto  BogHoro  OamaHca. Kmaccudukammst — pacTteHuii 1o
OTHOLIEHUIO K Bojie. [Iprcnocobiiennst UBOTHBIX K MU3MEHEHUIO BOJHOIO
pexumMma.

Cpenpl 0OMTaHUsT OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYLIHAs, TTOYBEHHAs,
rIyOMHHas MOJIMOYBEHHAsl, BHYTpUOpraHu3MeHHas. PU3MKO-XUMHUYECKUE
0COOEHHOCTH cpell 0OuTaHus opraHu3MoB. [IprcnocobieHnst OpraHu3MOB K
’KU3HU B PA3HBIX CPEIax.
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buonornuyeckue putmbl. BHemHue u BHyTpeHHUE puTMbl. CyTOYHbBIE
U TOAuYHble pPUTMBIL. [IpUCOCOOIEHHOCT, OpPraHU3MOB K CE30HHBIM
U3MEHEHUSIM YCIIOBUN HKU3HH.

XKuznennsie Gopmbl opraHuzmoB. I[loHsiTHE O KU3HEHHOH (QopMme.
XKuzHennsie GOpMbl pacTEHUMN: JE€peBbs, KYCTApHUKH, KYCTAPHUYKU,
MHOTOJIETHUE TPaBbl, OJHOJNETHHE TpaBbl. JKU3HEHHBIE (POPMBI KUBOTHBIX:
TUAPOOHOHTHI, TEOOMOHTBI, a3pOOUOHTHI. OCOOEHHOCTH CTPOCHMS U 00pa3a
KHU3HU.

buotnueckne  dakrtoppl.  Buasl  OMOTHUECKMX  B3aUMOJICHCTBUIL:
KOHKYPEHIUSI, XUIIHUYECTBO, cuUMOMO3 u ero ¢Gopmbl. Ilapasutusm,
KooTeparus, MYTyaJIu3M, KOMMEHCaJIU3M (KBapTUPaAHTCTBO,
HaxjeOHuyecTBo).  Herpoduuecknme  B3aumonelcTBus  (TONHYECKHE,
(dopuueckue, padbpruyeckue). 3HaUCHHE OMOTHYECKUX B3aUMOJICHCTBUM IS
CYILIECTBOBAHHSI OPTaHU3MOB B cpene oOuTanus. [[pruHIIUIT KOHKYPEHTHOTO
UCKJIIOYECHHUS

7.3

OKOJIOTUYECKUE  XapaKTepUCTHKW  nomysjsiuuu.  [lomymsiiuss  kak
Ouonoruueckas cuctema. Poilb HEOJHOPOIHOCTH Cpelbl, (U3NYECKUX
OapbepoB M OCOOEHHOCTEW OHOJIOrMKM BUAOB B  (POPMHUPOBAHUU
IIPOCTPAHCTBEHHOW  CTPYKTYyphl monyssinuid. OCHOBHBIE TIOKa3aTEIn
NOMYJISIIIUU: YUCIEHHOCTh, MIIOTHOCTh, BO3PACTHAsI U MOJIOBAsI CTPYKTYpa,
POKIAEMOCTD, IPUPOCT, TEMII POCTA, CMEPTHOCTD, MATPALIUS.
DKoJoruyeckas CTpykTypa nomyssinuu. OLeHKa YUCIEHHOCTH MOITYJISIHH.
JlvHaMuKa TONMYJSILMM W €€ peryjsiuusa. buoTtuuecknii noOTeHUIHAI
nonysinuyi.  MonenupoBaHue JOWHAMUKHM momynsuud. Kpussle pocta
YUCJIEHHOCTU TonyJisiiiuu. KpuBble BbDKMBaHUS. Perymnsiuus 4uCIEHHOCTH
MOMYJISAUUNA: POJib (PAKTOPOB, 3aBUCAUIMX W HE 3aBUCALIUX OT IJIOTHOCTH.
DKOJIOTUYECKHUE CTpaTeruu BUI0B (r- u K-cTparerun).

[Tonsitue 00 sKoorMUecKol HuIle Buaa. Mectoobutanue. MHoroMepHas
Mozenb  skojorumdyeckort — Humm  Jxk.M.  XarumHcona.  Pa3zmepsr
AKOJIOTHYECKOM HUIIM. [loTeHIInanbHas U peain30BaHHAasl HUIIU.

Bua kak cucrema nomyisauuii. Apeasibl BUIOB. BUIIBI U UX >KU3HEHHBIE
cTpaTeruu. 3aKOHOMEPHOCTH TOBEJICHHUS W MUrpaluid  >KUBOTHBIX.
buonornueckre HHBa3UM 4yKEepOJHBIX BUIOB

7.4

CooOmiectBa opranu3MoB. buoiieHo3 U ero crTpykrypa. CBsi3M Mexay
opraHu3MamM# B OWOIlEHO3€. JKOCHCTeMa Kak OTKpbITas cuctema (A.J[x.
Tencnu). @OyHKIMOHAIBHBIE OJIOKM  OPraHU3MOB B DKOCHUCTEME:
MPOAYILEHThI,  KOHCYMEHTBI, pPEAyLUeHThl. Tpoduueckue  ypOBHHU.
Tpoduyeckne 1ermm m cetn. AOHMOTHYECKHE OJOKH dSKocucTeM. [louBbl
U Wikl B JKocucTeMax. KpyroBopor BeEmIECTB U TIOTOK DJHEPTUU B
HKOCUCTEME.
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OcHOBHBIE  TIOKa3aTelqW JKOCHCTEMBbl. buomacca ®  TIpOAYKIHS.
DKOJIOTUYECKHE MPAMHUJIBI YUCENT, OMOMACCHI U DHEPTHH.

HanpaBieHHbIE 3aKOHOMEPHBIE CMEHBI  COOOINECTB —  CYKIIECCHH.
[TepBuuHBIE M BTOPHYHBIC CYKIIECCHHU M HMX HPUYMHBI. AHTPOIOTCHHBIC
BO3JICUCTBHS Ha cyKieccuu. KimmmakcHoe coobmiecTBo. buopasznoobpaszue u
MOJTHOTAa KPYTOBOPOTA BEIIECTB — OCHOBA YCTOMYUBOCTH COOOIIECTB.
[TpupoHBIe SKOCUCTEMBI. AHTPOITOTEHHBIE YIKOCUCTEMBI. ATPOIKOCHCTEMA.
ArporieHo3. Paznmmuus  Mexay aHTPONOICHHBIMH W TPHPOIHBIMH
9KOCHUCTEMaMH.

Yp6oskocucrembl. OCHOBHBIE KOMITOHEHTHI ypOo3kocucteM. [oposackas
dnopa u payna. CuHaHTpOnM3aKs TOpoACcKoi ¢ayHbl. bruomornueckoe u
XO3CTBEHHOE  3HAUEHHE  arpodKOCHCTEM  H  YPOOIKOCHCTEM.
3aKOHOMEPHOCTH (DOPMHPOBAHKSI OCHOBHBIX B3aMMOJICHCTBUI OpPraHU3MOB
B DKOCHCTEMaX.

[lepeHoC »dHEprUM W BEMICCTB MEXKIYy CMEKHBIMH 3KOCHCTEMaMHU.
YCTOWYMBOCTh OPTaHW3MOB, TMOMYJSAIMA W OKOCHUCTEM B YCIOBHUSX
€CTECTBCHHBIX U aHTPOTIOTCHHBIX BO3/ICHCTBUI

7.5

buocdhepa — oOmennanerapHas o0Oojouka 3eMIIM, TJ€ CYHIECTBYET WU
cymecTBoBasia xu3Hb. Yuenue B.U. Bepuanckoro o Ouocdepe. Obnactu
o6uocdeps! u ee coctas. XKupoe BemecTBo Ouochepsl u ero GyHKITUH.
3aKOHOMEPHOCTH cyliecTBoBaHUsl Ouocdepsl. OcobeHHocTH Ouochepbl Kak
rodanpHOM 3KocHucTeMbl. J[MHaMuyeckoe paBHOBecue B Ouocdepe.
KpyroBopoTsl BemiecTB U OMOT€OXMMHUYECKHE IUKIBI (yriaepoja, a3oTa).
PutmMugyHOCTS siBIICHHI B Onocdepe.

3oHanbHOCTE Ouocdeprl. Ilonstne o Guome. OCHOBHBIE OMOMBI CYIIIH:
TyHZIpa, XBOWHBIC Jieca, CMEIIaHHbIE W IIUPOKOJIUCTBEHHBIC Jeca, CTEIH,
CaBaHHbl, NYCTbIHM, TPONHUYECKUE Jieca, BbICOKOrophs. Kummar,
PACTUTENbHBIA U KUBOTHBIM MUpP OMOMOB CYIIH.

CtpykTypa v QyHKIHS )KUBBIX CHCTEM, OLIEHKA UX PECYPCHOTO TOTEHIAa
u onocdepHbIx PyHKIUI

7.6

DKOJIOTUYECKUE KPU3UChI U WX NOpUYMHBL. Bo3geicTBue uenoBeka Ha
o6uocdepy. 3arpsi3HeHHE BO3AYIIHON cpenbl. OxpaHa Bo3ayxa. 3arps3HeHue
BOJHOM cpenpl. OxpaHa BOAHBIX pecypcoB. Pazpymienune nousbsl. Oxpana
MIOYBEHHBIX pecypcoB. MI3MeHeHne KiaumMara.

AHTpPONIOTE€HHOE BO3/ICMCTBUE HA PACTUTEIbHBIN U )KUBOTHBIM Mup. OxpaHa
pPaCTUTENIBHOTO M JKUBOTHOTO Mupa. OCHOBHBIE TPUHIMUIIBI OXPaHbI
npupobl. Kpacusie kHuru. Oco0o oxpaHsieMble TPUPOJIHBIC TEPPUTOPUU
(OOIIT).

Boranuyeckue cajibl U 300710TMYECKUE TapKH.
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OcCHOBHBIE MPUHLHUIBI YCTOWYMBOTO PA3BUTHS YEIOBEUECTBA U MPUPO/IBI.
PannonanbHOE TMPUPOJIONOIB30BAHUE M COXPAHEHHE OHOJIOTHYECKOTO
pazHooOpasus 3eMiu
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