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Pabouast mporpamma no yue6HOMYy mipeamery «buosorus» cocraBieHa Ha OCHOBE
denepanbHO 001I€00pa30BATEIHLHON MPOTPAMMBI CPEAHETO O00IIero 00pa30BaHUS
(mpuka3z Munnpocsemienus Poccun ot 18.05.2023 r. Ne 371 (3aperucTpupoBaHO B
Muntocte Poccun 12.07.20231 Ne 74228).

PabGouass mporpamma mno yueOHOMy mnpeamery «buonorus» (yriayOn€HHBIM
ypoBeHb) (mpeamerHas obOnactb «EcTecTBeHHO-Hay4yHBIE TIpPEAMETHI»)  (manee
COOTBETCTBEHHO — MporpaMma Mo OHOJIOTHUH, OMOJIOTHS) BKJIIOYAET MOSICHUTEIBHYIO
3aMKCKy, COJEpKaHue 00yUYeHUs, TIIaHUPYEMbIE pe3yJIbTaThl OCBOCHUS MPOTPAMMBI 110
OHOJIOTUH.

[TosicHuTenpHAs 3amycKa OTpakaeT OOlIMe Ledd W 3a7a4yd U3ydeHus OUOJIOTHH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX TMPEANOCHIIOK K €€ HM3y4YeHHIO O0YyYaroluMUCH,
MECTO B CTPYKType YueOHOro IjlaHa, a TakKe IMOJXO0Asl K OTOOpY COJep KaHUs,
K OIpEACICHUIO TUIAaHUPYEMBbIX pe3yJbTaTOB ©U K CTPYKTYpe TEMaTUYECKOro
TUTAaHUPOBAHMUS.

Conepxanue OOydeHHS PACKPBIBAET  COJEP)KATENbHbIE JIMHUH, KOTOpHIC
npeayiaratoTcs Juisi 00sS3aTeIbHOTO M3Y4YEHHUS! B KaXKJOM KJacCe Ha YPOBHE CpPEIHEro
00111eT0 00pa3oBaHUSI.

[InanupyeMble pe3yabTaThl OCBOCHHUS TIPOTPaMMbI 1O OHOJOTHH BKJIIOYAIOT
JUYHOCTHBIE, METaIllpeJMETHBIC PE3yJIbTaThl 3a BECh MEPHOJ OOyYEeHHs] Ha YPOBHE
cpeaHero oo0mero oopa3oBaHusl, a TAKXKe MPEAMETHBIE JOCTHKEHUSI 00ydJaroierocs 3a
KaXJIbI 101 O0y4YeHUSI.

HOACHUTEJIBHAS 3AITMCKA

[Iporpamma o OuoJO0TUM HA YPOBHE CpeHETO 00I1Iero oOpa3oBaHus pa3padoTaHa
Ha ocHoBe ®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 oOpa3zoBanuu
B Poccuiickoit ®@enepanun»y, ®I'OC COO, Konnenuuu mnpenojgaBaHusi y4eOHOTrO
npenmeta «buooTHsS» W OCHOBHBIX TOJIOKEHHH (enepanbHON paboueld mporpaMMbl
BOCITUTAHUSI.

VYyeonsiii npeamer «buonorus» yriay0naénHoro yposHs uzyuyenus (10—11 kmaccol)
SBJIICTCSI OJHUM W3 KOMIIOHEHTOB TIpeIMeTHON obnactu «EcTecTBeHHO-Hay4YHBIC
npeametb». CornmacHo nonoxeHusM ®I'OC COO npodunbHbie yueOHBIE MPEIMETHI,
n3ydaeMble Ha yriIyOJIEHHOM YPOBHE, SIBISIOTCS criocoooM auddepeHimanuu o0ydeHus
Ha YPOBHE CPEIHEro 001Iero oOpa3oBaHus M MPU3BAHBI 0OECIICYUTH MPEEMCTBEHHOCTh
MEXKTy OCHOBHBIM OOIIMM, CPETHUM OOIIUM, CPEIHUM MPOPECCHOHATBHBIM U BBICIIIUM
obpaszoBanreM. B TO xe BpeMs KaKIbli W3 OTUX YYEOHBIX MPEAMETOB JIOJDKEH OBITH
OpPUEHTHUPOBAaH HAa TMPHUOPUTETHOE pEIICHHNE O00pa30BaTEIbHBIX, BOCIUTATEIHHBIX
W pa3BUBAIOIIMX 3a/1a4, CBS3aHHBIX C MpoQopueHTaluuel oOydarommxcs Hu
CTUMYJIMPOBAaHWEM HWHTEpeca K KOHKPETHOW 00JIAaCTH HAYYHOTO 3HAHUS, CBS3aHHOTO
¢ Ouosoruei, MeAUIIMHON, IKOJIOTHEH, ICUXOJIOTHEN, CIIOPTOM MJIM BOCHHBIM JI€TIOM.

[Iporpamma mo Ouosioruu Ja€T MPEJNCTaBIEHHWE O LEIUM M 3aJadax H3y4YeHHs
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yaebHoro npeamera «buonorus» Ha yriyOJEHHOM ypOBHE, OINpenessieT 00s3aTenbHOoe
(MHBapHaHTHOE) NPEIMETHOE COJEp’KaHHE, €ro CTPYKTYpPHUpPOBAaHHUE IO pasieiaMm u
TEMaM, pacIpeliesieHue M0 KJaccaM, PEKOMEHIYET IOCIEI0BATENbHOCTh H3YyYEHHUS
y4eOHOro MaTepuasa ¢ yuéToOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, TIOTUKU
y4eOHOTO Tpollecca, BO3PacTHBIX OCOOEHHOcTeW oOywatouuxcs. B mporpamme mo
OMOJIOTMM peaIn30BaH MPUHLHUI HPEEMCTBEHHOCTH C H3YyYEHUEM OHMOJIOTHH Ha
YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHus, Ojarojmapsi ueMy HpOCMaTpUBaeTCs
HaIpaBJICHHOCTh Ha MOCJIEAYIONIee pa3BUTHE OUOIOTHYECKUX 3HAHUM, OPUEHTUPOBAHHBIX
Ha (OPMUPOBAHUE E€CTECTBEHHO-HAYYHOT'O MHUPOBO33PEHUS, IKOJIOTUIECKOTO MBIIICHUS,
IPEJCTABICHUI O 3J0POBOM 00pa3e >KU3HM, Ha BOCIIUTAHUE OEPEKHOTO OTHOIICHUS K
OKpy>Xalollleld TpupoaHod cpene. B mporpamme mo OHOJOTMM TakKe IOKa3aHbI
BO3MOXKHOCTH y4ueOHoro npeameta «buonorus» B peanuzanuu tpedosanuit ®I'OC COO
K IJIAHUPYEMBIM JINYHOCTHBIM, METAIIPEIMETHBIM U IPEIMETHBIM pe3yJIbTaTaM 00y4YEeHHUS
U B (QOPMHUPOBAHMM OCHOBHBIX BHJIOB Y4Y€OHO- [I03HABATEIILHON JESATEIbHOCTU
0o0y4aromuxcsi M0 OCBOCHHUIO COJAEpKAHHUS OHMOJOTrHYECKOro oOpa3oBaHMsI Ha YPOBHE
cpeaHero oo01ero oopa3oBaHusl.

VYuebubiit npeamer «buonorus» Ha YpPOBHE CpEIHEro oO0Iero oOpa3oBaHUS
3aBepuIaeT OMOJIOTUYECKOE 00pa30BaHUE B IIKOJIE U OPUEHTUPOBAH HA PACIIMPEHUE U
yriyOjieHne 3HaHuid oOydYaroumxcst O JKUBOW HPUPOAE, OCHOBAX MOJIEKYJIAPHON U
KJICTOYHON OHOJIOTHH, SMOPHOJIOTUM W OHWOJOTMHM pPa3BUTHS, TCHETHUKH, CEJICKIIUH,
OMOTEXHOJIOTUH, SBOJIOLMOHHOTO YUYEHHUS U SKOJIOTHUH.

N3yuenne yueOHoro mnpeamera «buonorus» Ha  yrayOJeHHOM  ypOBHE
OPUEHTHUPOBAHO HA TMOATOTOBKY OOYyYaroOUIMXCs K TOCIEAYIOLUEMY IOITYYEHHIO
OMOJIOTMYECKOT0 00pa30BaHus B By3aX M OPraHU3alUAX CPEIHEr0o MpophecCHOHAIBHOIO
oOpazoBaHusi. OCHOBY €ro COJEpaHHUsl COCTaBIISIET cCUCTEMa OMOJOTUYECKUX 3HAHUIM,
MOJyYEHHBIX MpPU H3yYEHUU OOYHYAIOIIMMUCS COOTBETCTBYIOIIMX CHCTEMATHUECKHUX
pasziesioB OMOJIOTUU Ha YPOBHE OCHOBHOTO 0011ero oopasosanusi, B 10—11 knaccax stu
3HAHUA TOJIy4aloT pa3BUTHE. TakK, pacIMpeHbl U yriayOsiaeHbl OMOJIOrMYeCKUe 3HAHUS
O pacTeHUsX, KUBOTHBIX, Tpubax, OakTepusx, OpraHu3Me YeJIOoBeKa, OOIIMX
3aKOHOMEPHOCTSIX KU3HM, JIOMOJHUTENILHO BKJIIOYEHBl OHOJOTUYECKHE CBEICHUS
IPUKIIATHOTO U MMOMCKOBOI'O XapaKTepa, KOTOPble MOXKHO MUCIOIb30BaTh KaK OPUEHTUPbI
JUTsl IOCJeAyrolero Bioopa npodeccun. Bo3amokHa Tak:ke HHTErpanus OMoJIOrMueCcKUX
3HAaHUM C COOTBETCTBYIOLIMMHU 3HAHUSMU, MTOJTyYEHHBIMU O0YUaIOIIUMHCS TPU U3yUYEHUU
bu3uKY, XUMUH, reorpaduy U MaTEMATHUKH.

CtpykTypa mporpamMmbl 1O OHMOJOTMM OTpPAXaeT CHCTEMHO-YPOBHEBBIM U
HBOJIFOLIMOHHBINA MOIXOAbI K U3y4eHHt0 Onosoruu. CoriacHo UM, U3y4daroTcs CBOMCTBa
U 3aKOHOMEPHOCTHU, XapaKTEepPHBIE ISl AKUBBIX CUCTEM PAa3HOTO YPOBHSI OpraHU3allii,
HBOJIIOLIMY OPTAaHUYECKOTO MUpa Ha 3eMJie, COXpaHeHHsI OMOJIOTHYECKOT0 pa3HOO0pa3us
ianetsl. Tak, B 10 kiacce u3y4aroTcsi OCHOBBI MOJIEKYJISIPHOM M KJIETOYHON OMOJIOTHH,
AMOpPUOTIOTUM W OWOJIOTMM Pa3BUTHUS, TEHETUKH U CEJeKUUU, OUOTEXHOJOTHUU U
CUHTETUYECKON OHOJIOTHH, aKTyalM3UPYIOTCS 3HAHUS OOydYarommxcsi mo OOTaHHKE,
300JI0TMH, aHAaTOMUH, (hu3nosioruu yejoseka. B 11 kimacce u3yyaroTcst 3BOJIOLMOHHOE
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y4EHHE, OCHOBBI SKOJIOTUU U y4eHHE 0 Ouocdepe.

VYyebnniii npenamMetr «buosiorus» npu3BaHa 00€CeUUTh OCBOCHHE 00YyYarOIUMUCS
OMOJIOTMYECKUX TEOPUI M 3aKOHOB, WJEH, MPUHLMUIIOB U MPaBUJI, JIEKAIIMX B OCHOBE
COBPEMEHHOM  €CTECTBEHHO-HAyYHOMW KapTUHBI MHpa, 3HAHUH O CTPOCHHUH,
MHOTOO0Opa3uu U OCOOCHHOCTSAX KIETKH, OpraHu3Ma, IMOMyJsud, OHOIIeHO3a,
HKOCUCTEMBI, O BBIAAIONINXCS HAYYHBIX JOCTHXKEHUSX, COBPEMEHHBIX HCCIIEIOBAHUSIX
B OMONOTMH, TPUKIATHBIX acleKTax OWOJIOTUYECKUX 3HAaHWU. [l pasButuad u
NOJIJIEp’KaHUs UHTEpeca 00yUYaroImuXcs K OMOJIOTHH HAPSATY CO 3HAYUTEIbHBIM 00bEMOM
TEOPETHUYECKOr0 MaTepuasa B COAEPKaHUU MPOTrpaMMbl IO OMOJIOTUHU MPELYCMOTPEHO
3HAKOMCTBO C MCTOPHEN CTAHOBJIEHHS M Pa3BUTHUS TOM WM MHOM 00acTh OMOJIOTHH,
BKJIAJIOM OTEYECTBEHHBIX M 3apyOeKHBIX YUYEHBIX B pEIICHHE BaXHEHIINX
OMOJIOTMYECKUX U IKOJIOTHYECKUX MPOOIIEM.

Lens um3ydenus yuyeOHoro mnpeamera «buonorus» Ha yriayOl€HHOM ypOBHE —
OBJIQJICHUE OOYYAIOIMMUCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAIBHON OpraHu3aluu
KUBBIX CUCTEM pAa3HOrO0 paHra M MpUOOpETeHHWE YMEHHN HCHOJIb30BaTh 3TU 3HAHUSA
B (opMHpOBaHMM HHTEpeca K ONpeAeNeéHHOW 00JacTH  MnpogecCHOHaTbHON
NESTEIbHOCTH, CBA3aHHOM C OHMOJOTHEH, WiIM K BbIOOpPY Y4YeOHOro 3aBe/ICHUS
JUISL IPOJIOJKEHHSI OMOJIOTMYECKOTO 00pa30BaHus.

JlocTukeHue 1enu u3ydeHus: yueOHoro npenmera «buosorus» Ha yriryoaéHHOM
YPOBHE 00€CIeUNBAETCS PEIICHUEM CIEAYIOIMIMX 3a]1ay:

OCBOEHHE OOYYaIOIIMMUCI CHUCTEMbl OWOJOTUYECKUX 3HAaHMW: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOpUSIX, KOHLEMLMIX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTIX U
npaBuiax, COCTaBIIAIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MHUpA;
O CTpPOCHUHU, MHOTO00pa3Mh M OCOOCHHOCTSX OWOJOTHYECKUX CcUCTeM (KJIeTKa,
OpraHu3M, MOMYJIALHMS, BHJ, OMOreoleHo3, ouocdepa); 0 BBIAAOIMIMUXCA OTKPBITUIX U
COBPEMEHHBIX UCCIIEIOBAHUSX B OMOJIOTHH;

O3HAaKOMJIEHWE OOydYarouMxcsi C METOJAaMu TO3HaHUS JKMBOM MPUPOJBL:
UCCJIEI0OBATENILCKUMHU METOJaMH OMOJIOTMYECKUX HAyK (MOJEKYJISIPHOW U KJIETOYHOU
OMOJIOTMH, YMOPUOJIOTUHN ¥ OMOJIOTHH PAa3BUTHS, TCHETUKH U CEJICKIIUU, OMOTEXHOJIOTHUH
Y CUHTETHUYECKOUN OMOJIOTHH, MaJ€OHTOJIOTUH, IKOJIOTHH ); METOJAMHU CaMOCTOATEIbHOTO
MPOBEICHUS OMOJIOTUUECKUX UCCIIEAOBAaHUMN B JaOOpaTOpuu U B pupoje (HabroaeHue,
U3MEpPEHUE, IKCIIEPUMEHT, MOJECIUPOBAHNUE);

OBJIAJICHHE  OOyYalOUUMHUCA  YMEHUSIMH: CaMOCTOSITENIbHO ~ HaXOJUTh,
aHANIM3UPOBaTh W HUCIOJb30BaTh OWOJOTMYECKYI0 HMH(POPMALIMIO; MOJIb30BATHCA
OMOJIOTUYECKONM TEPMUHOJIOTHEN W CHMBOJIUKOW;, YCTaHABIMBATh CBS3b MEXKIY
pa3BUTHEM OMOJIOTHH U COLUATIBHO-DPKOHOMHYECKUMHU U HKOJIOTHYECKUMHU MpoOieMamMu
YeJIOBEUECTBA; OLEHUBATH IOCIEACTBUS CBOEH JEATEIBHOCTH MO OTHOILIECHUIO
K OKpY>Karolen NpupoAHON cpejie, COOCTBEHHOMY 3/I0POBbIO U 3JJ0POBBIO OKPYKAIOIIUX
aoned; OoOOCHOBBIBATH W CcOONMIOAATh Mepbl  MPOQPMIAKTUKA  MH(GEKIIMOHHBIX
3a007€eBaHUi, TMpaBuUiia TMOBEICHUS B MpPUPOAE U obOecrnedyeHus Oe30MacCHOCTH
COOCTBEHHOM >KM3HENESTENIbHOCTH B YPE3BbIUAWHBIX CHUTyallUsX NPUPOAHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepU30BaTb COBPEMEHHbIE HAay4yHblE OTKPBITUS
B 001acTH OMOJIOTHH;



pa3BUTHE Yy OOYyYalOUIMXCA HMHTEIUIEKTYaJbHBIX M TBOPYECKUX CHOCOOHOCTEH
B IpOIECCEe 3HAKOMCTBA C BBUIAIONIMMUCS OTKPBITUSIMU U COBPEMEHHBIMU
UCCIICIOBAaHUSIMH B OHOJIOTMH, pEIIAeMbIMU €10 TMpobiieMaMu, METOJ0JIOTHUEH
OMOJIOTUYECKOTO MCCIIEIOBAHUS, MPOBEJCHUS HKCIEPUMEHTAJIbHBIX WCCIIEeI0BAaHUM,
pelieHrs OMOJIOTMYECKMX 3ajJlady, MOJICIMPOBAaHUSI OUOJOTUYECKUX OOBEKTOB U
IPOLIECCOB;

BOCIIUTAHUE y 00yYaIOLIUXCs [IEHHOCTHOT'O OTHOILEHUS K KUBOU MIPUPOJE B 1IEIIOM
U K OTIENbHBIM €€ O0O0beKTaM U SBJICHUSIM; (POPMUPOBAHUE HSKOJOTUYECKOMH,
TeHETUYECKOM TpaMOTHOCTH, OOIIeH KyJbTYphl MOBEACHUA B MPHUPOJEC; HWHTErpalluU
€CTECTBEHHO-HAYYHbIX 3HAHU;

npuoOpeTeHue oOyyJaromumucs KOMITETEHTHOCTH B paroHaIbHOM
IPUPOIOTIONB30BAHUH (COOIOICHNE TPABUI TOBEACHUS B MPHUPOJAE, OXpPaHBI BUIOB,
IKOCHUCTEM, OMoc(hephl), COXpaHEHUH COOCTBEHHOTO 3/I0POBbS U 3J0POBbS OKPY KAIOIINX
monen (cobmoaeHuss mep npoduiakTUKU 3a00JeBaHul, oOecrieueHue O€30MacHOCTH
KU3HEACATEIIbHOCTY B YPE3BBIUAMHBIX CHUTYyalUsX MPUPOAHOTO U TEXHOTEHHOTO
XapakTepa) Ha OCHOBE UCIIOJb30BaHUS OWOJOTUYECKUX 3HAHUHW U YMEHHH
B IIOBCEIHEBHOM JKU3HU;

CO3/1aHHE YCJIOBHUI ISl OCO3HAHHOTO BbIOOpa OOYYarOUIMMUCS MHIUBUIYaJIbHOU
o0pazoBarenbHOI TPaeKTOPUH, CIOCOOCTBYIOLIEH MOCJIEeTYOLEMY
npo(ecCHOHATILHOMY CaMOONPEIENIEHNI0, B COOTBETCTBUU C HWHIUBUAYaTIbHBIMU
UHTEepecaMu U MOTPEOHOCTSIMH PErHOHa.

OO611ee yMCiI0 4acoB, PEKOMEHI0BAHHBIX JUIsl U3yUYEHUsI OMOJIOTHH Ha YTiTyOJIeHHOM
ypoBue, — 204 yaca: B 10 xnacce — 102 yvaca (3 yaca B Heznento), B 11 kiacce — 102 yaca
(3 yaca B Heneno).

Ot16op opraHu3anMoHHBIX (OPM, METOAOB M CPEJICTB OOyYCHHUS OHOJIOTUHU
OCYIIECTBIISIETCS. C YYETOM CHEUU(PUKH €ro CoAepX aHus M HaIlpaBIEHHOCTU
Ha MpPOAOCHKEHHE OHOJIOTMYECKOro O00pa3oBaHUsT B  OpPraHMU3aLUsAX  CPEIHEro
po(eCCHOHANBEHOTO U BHICIIIETO 00pa30BaHUSI.

OO0s3aTenbHBIM YCJIOBUEM MpU OOy4YEHMHM OHMOJIOTMM Ha YIIyOJIEHHOM YpOBHE
ABJIAETCA TPOBENCHUE JAOOPaTOPHBIX M NpakTHueckux pabot. Taxke yuactue
0o0ydJaronmxcsi B BBIMOJTHEHUM TMPOEKTHBIX U y4eOHO-HCCIEOBATEIBCKUX padoT,
TeMaTHKa KOTOPBIX OMpPENEsIeTCs YYUTEJIeM Ha OCHOBE WMEIONIUXCS MaTepHalbHO-
TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHA.



COJEP)KAHUE OBYUEHUSI!

10 KJIACC

Tema 1. buoJsiorust kak Hayka

CoBpemeHHass OMOJIOTHS — KOMIUIEKCHas Hayka. KpaTkas ucTOpus pa3BUTHS
ouosiornu. buonornyeckre Hayku W HU3ydaemble UMM TpoOsieMbl. DyHIaMEHTaIbHEIE,
MPUKIIAJIHBIC U TIOMCKOBBIC HAYYHBIE UCCIIECOBAHUS B OMOJIOTHH.

3HadueHne Owonoruu B (OPMHPOBAHWUM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kaptuabl mupa. IIpodeccuun, cBs3aHHbIE ¢ Ouoyiorwei. 3HaueHHUE OHOJIOTUH
B IPAaKTUYECKOM JEATEIbHOCTH YEJIOBEKa: MEIUIIMHE, CEJIIbCKOM XO3SUCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE MIPUPOIBI.

JlemoHcTpanuu

IToptpets: Apucrorens, Teodpacr, K. Jlunneit, XK.b. Jlamapk, Y. JlapBuH,
V. T'apsen, I'. Mennens, B.1. Bepnanckuii, W.II. IlaBnoB, WN.M. MeuHuKOB,
H.W. BaBunos, H.B. Tumodees-Pecorckuii, JIxx. Yorcon, ®. Kpuk, /[.K. benses.

Tabmuupr u cxembl: «CBs3p OHMOJIOTMM C JpYyrUMU Haykamu», «Cucrema

OMOJIOTUYECKUX HAYK).

Tema 2. 7)KuBble CCTEMBI U HX H3YUYEeHHUE

XKuBble cucTeMbl Kak MpeaMeT u3ydeHus Omosiornd. CBONCTBA KUBBIX CUCTEM:
€AUHCTBO XUMHUYECKOTO COCTaBa, JHMCKPETHOCTh M ILEJNOCTHOCTb, CIO0XKHOCTh H
YIOPSAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CAMOOPraHU3aLus, CaMOBOCIIPOU3BEICHHUE,
Pa3ApaKUMOCThb, U3BMEHYMBOCTD, POCT U PAa3BUTHE.

YPpOBHU OpraHu3alyy >KUBBIX CHCTEM: MOJIEKYJISPHBIA, KJIETOYHBIM, TKAHEBBIN,
OpTraHU3MEHHBIN, MOMYJIAIIMOHHO-BUOBOM, SKOCUCTEMHBIA (OMOTEOIICHOTUYECKHI),
ouocdepnsiil. [Iporecchl, MPOUCXOAsIIME B XKUBBIX cUcTeMax. OCHOBHbBIC MPU3HAKU
xuBoro. Ku3Hp kak (opma cymiecTBoBaHuss Marepuu. Hayku, u3yuaroiue >XKHUBbIE
CHCTEMBI Ha Pa3HBIX YPOBHSAX OpraHU3alUU.

W3ydyenune >xuBbIX cHCTeM. Mertoabl Ouonormyeckoil Hayku. HaOmonenue,
U3MEPEHUE, DKCIIEPUMEHT, CUCTeMaTru3auus, MeraaHanu3. lloHsaTtue o 3aBUCMMON H
He3aBUCUMOUN nepeMeHHou. IlmanupoBaHue skcnepuMeHTa. [locTaHOBKa U IpoBepKa
runote3. HyneBas rtumore3a. [lonsitue BbIOOpKM U €€ mocToBepHOCTH. Pazbpoc
B Ouosornyeckux pAaHHbIX. OIl€HKa JOCTOBEPHOCTH IMOJIYYEHHBIX pPE3yJIbTAaTOB.
[IprumHBI UCKAKEHUS PE3YIBTATOB DKCIIEPUMEHTA. [IOHATHE CTATUCTUYECKOTO TECTA.

JleMoHcTpanuu

TabGmupt u cxembl: «OCHOBHBIE MPU3HAKH KU3HI», «BHOIOTHYECKUE CUCTEMBIY,
«CBOMCTBa XKUBOH MaTepun», « YPOBHU OpraHU3alMM >KUBOW MpUpoabD, «CTpoeHue
JKUBOTHOW KIETKM», «TKaHW KUBOTHBIX», «CHCTEMBI OpPraHOB YEJIOBEYECKOTO
opranuzmay, «buoreonenos», «buocdepar, «MeToabl H3yueHUs )KUBON TPUPOIBD».

! Conmeprkanue mporpamMmbl, BHIIEIECHHOE KYPCUEOM, HE BXOIUT B IIPOBEPKY TOCYIAPCTBEHHOM UTOroBoii arrectanuu ([A).



Oo6opynoBanue: 1adopatopHoe 000pyIOBaHUE /ISl IPOBEACHMSI HAOIIOICHUH,
U3MEPEHUN, JKCIIEPUMEHTOB.

IIpakTnueckas pabora

«/crionp30BaHuE pa3IUIHBIX METOAOB IIPU U3YUEHUN KUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTkn

Knerka — cTpykTypHO-(QYHKIHMOHAIbHAS €AUHUIA >KUBOTO. VICTOpUS OTKPBITHS
kietku. Pabotel P. I'yka, A. Jlepenryka. Knerounas teopus (T. [lIBann, M. Illneinen,
P. BupxoB). OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOMN KJIIETOUYHON TEOPHH.

MeToabl MOJIEKYJISIPHOM U KJIETOYHOM OMOJIOTUU: MUKPOCKOIHUS, XpoMaTorpadus,
anekTpodopes, METo MEUYEHBIX aToMoB, AuddepeHnnansHoe HEeHTPUPyrupoBaHue,
KyJbTUBUPOBAHUE KJIETOK. M3yueHue (HuKCUpoBaHHbIX Klemok. DIEKTpOHHas
MUKpockonus. Kongokanvnas mukpockonus. BumanvHoe (npudsicusHenHoe) uzyyeHue
KJIeMOK.

JleMoHCTpanuu

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

Tabmuubl U cxembl: «CBETOBOM MHUKPOCKOI», «IJNEKTPOHHBIA MHUKPOCKOID»,
«Hcropust pa3BUTHS METOA0B MUKPOCKOIIHI.

OOopy/oBaHKe: CBETOBOM  MHUKPOCKON, MHUKPOMpENapaThl  PaCTUTENbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

[IpakTHUyeckas paborta

«3yueHrne MeToJOB KJIETOUHOM Ouosioruu (xpomartorpadus, snexTpodopes,
muddepennuansaoe neHTpudyruposanue, [1LIP)».

Tema 4. XumMnuyeckasi OpraHu3anus KJIeTKH

XUMHUYECKUN COCTaB KJIETKH. Makpo-, MUKPO- U YIIbTPAMUKPO3JIEMEHTHI. Boa u eé
poJib Kak pACTBOPUTENS, peareHra, ydacTUE€ B CTPYKTypPUPOBAaHUU  KIIETKH,
Terioperyisinui. MuHepaabHble BEIIECTBA KIETKH, MX Ouojoruyeckas pojb. Pob
KaTMOHOB M aHUOHOB B KIIETKE.

Opranuyeckre BellleCTBAa KIETKU. buosormdeckue mnoaumepsl.  benkwu.
AMUHOKUCIOTHBIA cocTaB OenkoB. CTpyKTypbl OenkoBoi Moiiekyidbl. llepBuunas
CTPYKTypa Oelika, MenTHIHas CBsI3b. BTOpHYHAas, TpeTUYHAs, YETBEPTHUYHAS CTPYKTYPHI.
Jenatypanus. CpoiictBa OenkoB. Knaccuduxarus 6enkoB. buomornueckue QpyHKIuu
oenkoB. Ilpuonul.

VYrneBoasl. MoHOcaxapuabl, IUCAXapubl, OJUTOCAXapUIibl U TOJUCAXaPUIBbIL.
OOmumii T1aH CTpoeHus M (PU3NKO-XUMUYECKHUE CBOMCTBA yIiieBoJI0B. buomornueckue
(GYHKIIMH yTIIEBOIOB.

Jlumuasl. T'mapodunsHO-TUApOPOOHBIE cBoMcTBa. Kiaccudukanus IUNUAOB.
Tpurnunepuabl, GochoUnuIbl, BOCKU, CTEPOUIbl. buonornueckue GpyHKIUU JUAMHAIOB.
OO6me cBOWCTBA  OHMOJIOTMYECKMX MeMOpaH —  TEKy4ecTh, CIOCOOHOCTH
K CaM03aMbIKaHUIO, OJIYITPOHUIIAEMOCTb.

HyxnennoBeie kucnorel. JIHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneoruapl. [Mpunuun kommiementapHoctu. [lpaBuino Yapradda. Ctpykrypa JTHK —



NBOWHas cripaib. MectoHaxoxaeHue u ouonornueckue pynkuuu JIHK. Buasr PHK.
Oynkuuu PHK B knetke.

Ctpoenue moisiekyasl AT®. Makpospruueckue cBsi3u B MoJiekyiae ATO.
buonornyeckue @yukimuun AT®. BoccTaHOBICHHBbIE MMEPEHOCUUKH, HX (PYHKIUU
B KJeTke. /[pyeue uyxaeosuompugpocpamor (HT®). CexernupoBanue JIHK. Memoowi
2eHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CtpykTypHast Ouoyiorusi: OMOXMMHUYECKHEe U OMoDU3WYECKHE WCCICIOBAHUS
COCTaBa U MPOCTPAHCTBEHHOUN CTPYKTYPhl OMOMOJNEKYN. Modenuposanue cmpyKkmypsl u
dyukyull 6uomonexynr u ux Komniexcos. Komnviomephwvili ouzaiin u opeanuueckuil
cuHmes OUOMOIEK) U UX HENPUPOOHBIX AHATIO208.

JleMoHCTpanuu

IToptpetsl: JI. ITonunr, k. YorcoHn, ®@. Kpuk, M. Yunkunc, P. ®paHkiuH,
®. Conrep, C. IIpy3unep.

Juarpammel: «PacripefieieHue XUMHUYECKUX AJIEMEHTOB B HEKHBOM MPUPOIEY,
«PacrnpeneneHne XuMUYECKUX PJIEMEHTOB B JKUBOU MPUPOAEH.

Tabmuubr u cxemsl: «llepuoguueckass Tabnuia XUMHUYECKHX JIIEMEHTOBY,
«CtpoeHue Monekyiabl BOIbD», «BelmectBa B cocTaBe OpraHu3sMoB», «CTpoeHHE
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOW MOJEKyNb», «CTpoeHHuE MOJIEKY
yIJIeBOI0B», «CTpOeHHE MOJEKY] JUNUI0BY», «HykienHoBble KUCIOThDY, «CTpoeHue
MoeKyIbl ATD».

O06opynoBaHKEe: XUMUYECKAsI TOCY1a U 000pYAOBaHHUE.

JlabopaTtopHas pabora «OOHapykeHHe OETKOB C TOMOIIbI0 KAaYeCTBECHHBIX
peaKuuiny.

JlabopatopHas pabota «MccienoBaHue HYKJIEHMHOBBIX KHUCIOT, BBIJEICHHBIX
U3 KJIIETOK Pa3IMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenue u pyHKIIUM KJIETKH

Tunel  KJIETOK: JyKapuoTHYecKas W  mOpokapuoTudeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KICTKH.

CrpoeHre mpokapuoTHYECKOW KieTku. Kierounas creHka OakTepuii W apXeil.
Oco0OeHHOCTU CTpoeHUsl TeTepoTPO(HON U aBTOTPOPHON MPOKAPUOTUYECKHUX KIIETOK.
MecTo U poJib MPOKApPUOT B OMOIIEHO3aX.

Crpoenne ¥ (PyHKUMOHUPOBAHUE SyKapUOTHUECKOW KieTku. llmazmarnueckas
MeMOpana (masmaniemma). CTpyKTypa IDia3MaTHdecko wmemOpanbl. Tpancmopt
BEILECTB 4Yepe3 IJIa3MaTHUYeCKyl0 MeMmOpaHy: maccuBHbIA (Auddys3us, obOnerdyéHHas
mubdysusi), aKTHUBHBIM (NMEPBUYHBIA W  BTOPUYHBIM  aKTHUBHBIM  TPAHCIIOPT).
[Tonmynponumiaemocts MemOpanbl. PaGoTa HaTpuii-kaaueBoro Hacoca. OHAOLMUTO3:
NUHOIMTO3, (arouuto3. Ok301uTO3. Kierounas crenka. CtpykTtypa U (GyHKUHU
KJIETOYHOW CTEHKU PACTEHUH, TPHOOB.

[uronna3sma. I[luto3zons. Ilutockener. JIBukeHwe uMTOIIa3Mbl. OpraHouibl
kiaeTkd. OpHomMeMOpaHHBIE OpPraHoOMIbl KIETKH: sHaomuasmaruudeckas cetb (JIIC),
anmapat ['onappku, TU30COMBI, UX CTpoeHue W (PpyHkIuu. B3zaumocss3b



OJIHOMEMOpaHHBIX OPraHouAoB KJeTkd. CTpoeHue TpaHyIIPHOTO PETUKYIIyMa.
Mexanuzm wnanpaenenus oenxoe 6 IIIC. CuHTE3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOUYHBIX MeMOpaH. [nmankuii (arpaHyisipHbIA) SHAOIIIA3MATHUYECKUN PETUKYIIYyM.
CekperopHast (yskiusi anmnapatra [onbmxu. Moouguxayus 6enkos 6 annapame
T'onvoorcu. Copmupoexa benxos 6 annapame I'onvoxcu. TpaHCcnopT BEIIECTB B KIIETKE.
Bakyonu pactutenbHbIX KieToK. Kietounslii cok. Typrop.

[ToryaBTOHOMHBIE OPTaHOUABI KJIETKU: MUTOXOHAPUHU, TIACTUIIBL. [Ipoucxodcoenue
mumoxoHopuit u niracmuod. Cumbuoeenes (K.C. Mepeoxckosckuu, JI. Mapeynuc).
Crpoenrie 1 GyHKIUA MUTOXOHJIpUM U tuiacTui. [lepBuuHble, BTOpUYHBIE U CIOXKHBIC
mIacTuAbl  (DOTOCHMHTE3UPYIOMIMX  JYKAPUOT.  XJIOPOIUIACTHI,  XPOMOILIACTHI,
JIEUKOIUIACTHI BBICIINX PACTEHUN.

HememOpanubsie opranouasl kietku CrpoeHwe W (QYHKIUU HEeMEeMOpaHHBIX
OpraHou/ioB KieTku. Pubocomel. Ilpomescymounvie unamenmol. MUKpOPHUIaMEHTBHI.
Axmunosvie muxpoguramenmol. MBIIIEUHbIE KIETKU. AKmMuHO8ble KOMNOHEHMbl
Hemblueunblx kiemok. MukporpyOouku. Kierounsiii nentp. CTpoeHHE U JIBHKEHUE
KIYTUKOB M  pecHMYeK. MukporpyOoukn unuromiasmel. Llentpuons. benku,
aAccoyuupoB8anHvle ¢ MUKpoguiamenmamu u Mukpompyoouxamu. Momopmvie 6exu.

Anpo. ObGonouka siapa, XpOMaTHH, Kapuomia3Mma, SAPBIIIKA, UX CTPOCHHE H
bynkuuu. AnepHslii 0enkoBblii MaTpuKe. [IpocTpaHCTBEHHOE PACIONOKEHHE XPOMOCOM
B HTEp(a3zHOM sizipe. Dyxpomamun u cemepoxpomamun. beaxkn XxpomaTHa — TUCTOHBI.
Jlunamuka s0eproti 060104KU 8 MUumo3se. HA0epHbviii mpaHcnopm.

Knerounbie BkmtoueHusi. CpaBHUTENbHAs XapaKTEPUCTHUKA KIETOK 3SyKAapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOM).

JleMoHcTpanuu

[Toptpetsr: K.C. MepexkoBckuit, JI. Mapryinuc.

Tabnuibl 1 cxembl: «CTpOCHHUE dyKapUOTHUECKOU KIETKN», « CTpOCHHE )KUBOTHOM
KIIETKN», «CTpOEHHE pACTUTENBHON KIETKN», « CTpPOCHHE MUTOXOHAPUW», «SAapo»,
«CTpoeHne NpoKapuOTUUIECKOU KIETKNY.

OO6opyIOBaHME: CBETOBOM  MHKpPOCKON, MHUKpOMNpEenaparbl  pacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOTIPETapaThl 0aKTepUATbHBIX KIIETOK.

JlabopaTopHas pabora «M3yueHne CTpoeHus KIETOK Pa3InYHBIX OPTaHU3MOB).

[IpakTuyeckas pabota «M3ydyeHne CBOMCTB KJIIETOUHOU MEMOpaHbD».

JlabopaTopHas  pabora «McciemoBanue — 1uia3MoiM3a M JIETIa3MOJIM3A
B PACTHUTEJNIbHBIX KJIETKaX).

[IpakTtuueckas paboTta «M3ydeHWe NBWKEHHSI IMTOIUIa3Mbl B PACTHTEIIBHBIX
KJIETKaX».

Tema 6. O0MeH BellecTB U NpeBpallleHUE JHEPTHH B KJIETKe

AccuMunsnvs U JTUCCUMWISLIMS — JBE€ CTOPOHBI MeTaOosm3ma. Tumbel oOmMeHa
BEUIECTB: aBTOTPOQHBIM M TeTepoTpOoPHBIA. YyacTHe KHUCIOpoJa B OOMEHHBIX
npoueccax. JHepreTuueckoe odecneueHue kieTku: npespaiieHue AT® B 0oOMEHHBIX
npoueccax. @epMEHTATUBHBIM XapaKTep PeakiUil KIETOYHOro MeTabonu3ma.



®depMeHThI, UX CTPOEHHE, CBOMCTBA M MeXxaHu3M aeictBusa. KopepmenTsl. OTnnuus
(dbepMEHTOB OT HEOpPraHMYEeCKUX KaTalu3aTopoB. beiku-akTuBaTOphl U OENKH-
UHTUOUTOPHI. 3aBUCUMOCTH CKOPOCTH (PEPMEHTATHBHBIX PEAKIUN OT pPa3INYHbIX
(haKTOpOoB.

[lepBUYHBIN CUHTE3 OPraHUYECKUX BEHIECTB B KiieTke. DOTOCUHTE3. AHOKCUEeHHbIL
u oxcuzeHHwvll pomocunmes y bakmeputi. Ceemocobuparowjue nuemenmsl U NUSMeHmbl
peakyuonno2o yeumpa. Ponb XjoporutactoB B mpoiiecce ¢orocuHTe3a. CBeToBas U
TeMHOBas pasbl. Domoovixanue, Cs., Cs- u CAM-munvt pomocunmesa. [IponyKTUBHOCTD
dboTtocunTe3a. BiusgHue paznuuHbIX (PAKTOpPOB Ha CKOpPOCTh (DOTOCHHTE3a. 3HAYCHUE
dboTocuHTE3A.

XemocuHTe3. PazHooOpasue OpraHu3MOB-XEMOCHUHTETUKOB: HUTPUDUIIUPYIOIIUE
OakTepuu, >Kele300aKTepur, CepoOAKTEPHUH, BOJOPOJHBIE OakTepuu. 3HAUYCHUE
XEMOCHHTE3a.

AHaspoOHble opraHu3mbl. Buasl Opokenus. [IpomykTel OpoxeHuss Hu UX
UCIIOJIb30BAHUE  YETIOBEKOM.  AHa’pOOHBIE  MUKPOOPraHU3Mbl  KaK  OOBEKTHI
OMOTEXHOJOTUH B BO30OYIUTEIN OOJIe3HEH.

AdpoOHBIE OpraHu3Mbl. JTamnbl dHEpreTuyeckoro oomeHa. [loaroroBUTENBHBIM
aTan. [’ mmKonn3 — 0ECKUCIOPOJHOE PACUIEIUIEHHE TITHOKO3bI.

buonornyeckoe OKUCIEHUE, WM KIETOYHOE JbIXaHHE. Poib MHUTOXOHApHIA
B mpolieccax Ouosiorudeckoro okuciieHus. [{uxmuyeckue peakiuu. OKUCIUTETBHOE
dbochopunupoBanue. Ouepeus membpannoz2o cpaduenma npomoros. Cumumez ATD:
paboma npomonnoti AT@-cunma3swl. [TpeumyniecTBa adpoOHOro MyTH 0OMEHa BEIIECTB
nepea aHa’dpoOHbIM. D(PPEKTUBHOCTH SHEPTETUUECKOTO OOMEHA.

JleMoHCTpanuu

[Toptpersr: k. Ilpuctim, K.A. Tumwupszes, C. H. Bunorpanckuii,
B. A. Durenerapar, I1. Mutuenn, I'.A. 3aBap3uH.

Tabmuiel 1 cxeMbl: «POTOCHHTE3», «DHEepreTuueckuit oomen», «buocunTes
oenkay, «CtpoeHue hepMeHTa», « XEMOCHUHTERY.

OOopyoBaHKe: CBETOBOM MHUKPOCKOI, OOOpYJIOBaHUE MJii MPUTOTOBICHUS
MTOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPEIIapaToB.

JlabopaTtopHasi pabota «M3yueHne KaTaqTUTUYECKON AaKTUBHOCTU (HEPMEHTOB
(Ha MpuUMepe aMuIIa3bl WK KaTajlas3bl).

JlaboparopHas paboTta «M3ydenue pepmMeHTaTUBHOTO pacIIeIICHUs MEPOKCUIA
BOJIOPOJIa B PACTUTENBHBIX M )KUBOTHBIX KJIETKaX.

JlabopaTopHas paborta «CpaBHEHHUE MPOIIECCOB (DOTOCHHTE3a M XEMOCUHTE3a).

JlaboparopHas pabota «CpaBHEHHE POLIECCOB OPOKEHUS U JIBIXaAHUSD».

Tema 7. HacieacrBeHHast HHGOpMALMs U peanu3anus e€é B KiIeTKe

Peakunn wmartpuuHOro cuHresa. I[IpyHIMII KOMIUIEMEHTApHOCTM B PEAKLUAX
MaTpPUYHOTO CHUHTe3a. Peanmsarus HaciencTBeHHoUW nHpopMmaruu. ['eHeTuuecKkuii Ko,
ero csoucrTsa. Tpanckpunuusa — marpuudblii cuaTe3 PHK. IIpuHnmnel tpanckpununm:
KOMIUIEMEHTAPHOCTD, AHTHUIIAPAIIIETBHOCTD, ACHMMETPUYHOCTb. Cospesanue
mampuunwvix PHK 6 syxapuomuueckou kniemxe. Hexooupyrowue PHK.
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Tpancnauus u e€ stanbl. Yyactue TpancnopTHeix PHK B OuocunTesze Oenka.
VYcnoBus 6mocunrtesa 6enka. KonupoBanue aMuHokucioT. Pons pubocom B OnocuHTE3e
Oeka.

Cospemennvie npeocmasienus o cmpoenuu 2eHos. OpraHuszanus TIeHoMa
y TMPOKApUOT U JYKApHOT. Perymnsiuus akTUBHOCTH TE€HOB y MpokapuoT. ['mmortesa
onepona (®. XKako6, XK. Mano). MonekynsapHuvlie MmexaHuzmvl SKCHPeCcCuu 2eHO8
vy aykapuom. Ponv xpomamuna 6 pezynayuu pabomsi 2enos. Perynsiusi 0OMEHHBIX
npoiieccoB B kiieTke. Kietounslit romeoctas.

Bupycel — HekineTouHble (OpMBbI KU3HU W OOJMratHele mapa3uTbl. CTpoeHue
MPOCTBIX W CIIOKHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaroB. KusHeHHblll YUK
JIHK-cooeporcawux supycos, PHK-codepocawux supycos, bakmepuogazos. Obpamuas
MPAHCKpuUnyus, pesepmasa, unmezpasa.

Bupycubie 3a0oseBaHusi uesnoBeka, >KMBOTHBIX, pactenuit. CIIN, COVID-19,
COIMATBHBIC U MEAUITMHCKUAE TTPOOIEMBI.

buoungpopmamura: ummeepayus u awanuz Ooavuwux maccueos («bigdatar)
CMPYKMYPHLIX Ouo02udeckux oauHvlx. Hanomexuonoeuu 6 ouonoeuu u meouyuHe.
IIpoepammupyemvie hynkyuu d6enxos. Cnocobvt 00cmasku 1eKapcma.

JleMoHCTpanuu

[Toptpetsr: H.K. Komnbios, /.M. IBaHOBCKHIA.

Tabnuiel 1 cxembl:_ «buocunTe3 Oenka», «l'eHeTnueckuid Kom», «BupyChD»,
«baktepuodarm.

[Ipaktuueckas padora «Co3iaHnue MO BUPYCay.

Tema 8. 7JKu3HeHHBbI UK KJIETKH

Knerounsrit uki, ero nepuojsl U perynsusa. Muatepdasza u mutrosz. OcobeHHOCTH
IpoLIECCOB, TMpoTeKarmux B HHTepdaze. I[loarotoBka KIETKM K JICJICHUIO.
[IpecunteTndeckuii (MOCTMUTOTUYECKUM), CUHTETUYECKUH W TMOCTCUHTETUYECKUI
(MpeMUTOTUYECKUI) IEPHOIbI UHTEP(DA3BI.

Marpuunbii cunte3 [JHK — permmkaums. Ilpunnuner permumkanun  JIHK:
KOMIIJIEMEHTAPHOCTh, MOJYKOHCEPBATUBHBIN CHUHTE3, aHTUMAPAILICIIBHOCTh. MexaHu3m
pemmukanun JJTHK. Xpomocombl. CtpoeHne xpomocom. Tenomepsl M Teaomepasa.
XPpOMOCOMHBIN HA0Op KJIETKH — KapHOTUI. JIWIJIOMJHBIA W TaruioWIHBIA HaOOpbI
XpoMocoM. ['oMOI0THYHBIE XpPOMOCOMBI. 110710BBIE XPOMOCOMBEI.

Jenenue kineTku — MuTo3. CTaii MUTO3a U MPOUCXOSIINAE B HUX MPOLECCHI. THUIIbI
muTo3a. Kapnokunes u uutoknues. buonornueckoe 3HaueHUE MUTO3A.

Perynsiiust MUTOTHYECKOTO IMKJIA KIETKU. [IporpamMmmupyemMast kieTouHasi THOeNb —
anonTo3.

Knerounoe smpo, XpoMocombl, (YHKIIMOHAIbHAS TE€HOMUKA. Mexanusmol
npoaugepayuu, oughghepenyuposxu, cmapenus u cudenu kiemox. «L{ugpposas kiemrka» —
ouounpopmamuueckue mooeau QyHKYUOHUPOBAHUS KIIeMKU.

JleMoHcTpanuu

Tabmuiplt u  cxeMbl: «KU3HEHHBIM UK KIETKW», «Murtosd», «CTtpoeHue
xpomocomy, «Pemmmkanus JJHK.
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OO6opyi0BaHME: CBETOBOM MHUKPOCKOII, MUKpoIpenapaTsl: «MUTO3 B KJIETKax
KOpeLIKa JIyKay.

JlaGopartopHas paboTa «l3yueHue XpoMOCOM Ha TOTOBBIX MUKPOTIPENapaTax».

JlabopaTtopHas pabora «HaOnroneHue MuTo3a B KIETKaX KOHYMKA KOpEIIKa JyKa
(Ha rOTOBBIX MUKpOIIpENapaTax ).

Tema 9. CTpoenne u pyHKIMU OPraHU3MOB

buonoruueckoe pazHooOpasue opraHuzMoB. OJIHOKJIETOYHBIE, KOJOHUAJIbHBIE,
MHOTOKJIETOYHBIE OpPTraHU3MBI.

OCOOEHHOCTH CTPOEHUS M KU3ZHEIEATEIbHOCTH OJHOKJIETOYHBIX OPTraHH3MOB.
baktepun, apxew, OJHOKJIETOUHbIE TPHUObI, OJHOKJIETOYHBIE BOJOPOCIH, JpYyrHe
IPOTUCTHI. KONIOHHAIbHBIE OPTAHU3MBL.

B3anmocBsA3p yacTeld MHOTOKJIETOYHOTO OpPraHu3Ma. TKaHW, OPTaHbl U CUCTEMBI
opranoB. Opranu3M Kak einHoe 1einoe. ['omeocras.

Tkanu pacrenuit. Tumbl pacTUTENbHBIX TKaHEH: oOpa3oBaTenbHas, NOKPOBHAf,
IpOBOJALIASL, OCHOBHAs, MexaHuWyeckas. (OCOOEHHOCTH CTpOEHMs, QYHKUUNA U
PacCIONOKEHU TKaHEH B OpraHax pacTeHUM.

TkaHM >KUBOTHBIX M YEJIOBEKA. THIBI JKUBOTHBIX TKAaHEW: JSIHTENHAIbHASA,
COCMHUTENIbHAsA, MblllleyHasi, HepBHasg. (OCOOEHHOCTH CTPOEHMs, (QYHKIUH U
pacCIoNOKEHUS TKaHEN B OpraHax )KUBOTHBIX M YEJIOBEKA.

Opransl. BereratuBHble U reHepaTUBHBIE OpraHbl pacTeHnd. Opranbl U CUCTEMBI
OpPraHoOB KUBOTHBIX U 4eJIOBEKA. DYyHKIIMU OPraHOB U CUCTEM OPraHOB.

Onopa Ttena opranu3sMoB. Kapkac pactenuil. CkeneTbl OJHOKJIETOYHBIX M
MHOTOKJIETOYHBIX >XMBOTHBIX. HapykHbIil U BHyTpeHHUH ckeyeT. CTpOEHUE U THIIbI
COEIUHEHHUs] KOCTEH.

JIBU>KeHHE OpraHu3MOB. J[BHKEHHE OJIHOKJIETOYHBIX OpPraHU3MOB: aMEOOHUIHOE,
KI'YTUKOBOE, pECHUYHOE. /[BUKEHNE MHOTOKJIETOYHBIX PACTEHUM: TPOIIU3MbI U HACTHH.
JIBKEeHME MHOTOKJIETOYHBIX >KMBOTHBIX M 4YeJIOBEKa: MblllleyHas cucrtema. Peduekc.
CkeneTHbIe MBILIIBI U UX padoTa.

IIutanue opranm3mos. [lornomenue BOABI, YIJIEKUCIOTO Tra3a U MHUHEPAIbHBIX
BEILIECTB pacTeHUsAMH. [IuTaHne >KUBOTHBIX. BHYTPHUIIOIOCTHOE M BHYTPHUKIETOYHOE
nuuieBapeHue. [Inranne mno3BOHOYHBIX KUBOTHBIX. OTIEIbI MAIEBAPUTEIBHOTO TPAKTA.
[TueBapurenbHbie Kemnesbl. [TueBapurenbHas CUCTEMA YEII0OBEKA.

Jpixanue opranu3moB. J[prxanue pacteHuil. [[pixanue sxuBoTHBIX. b dy3us razos
yepe3 MoBepxHocTh KiIeTku. KoxkHoe npixanue. JlprxatenbHas mnoBepXHOCTh. JKabepHoe
Y JIETOYHOE AbIXaHHe. J[pIXaHWe MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA. DBOIIOLMOHHOE
YCIOKHEHUE CTPOCHHUs JETKUX IO3BOHOYHBIX >KMBOTHBIX. /JlpIXaTeilbHas CcHCTEMaA
4esloBeKa. MexaHu3M BEHTWIALMM JIETKMX Yy NTHIl M MIJIEKONMUTArouX. Perymsanus
npixaHus. /{pixaTenbHbie 00bEMBI.

Tpancnopr BemecTs y Opraun3MoB. TpaHCIOPTHBIE CUCTEMBI pacCTeHHUN. TpaHcnopT
BEILECTB Y KUBOTHBIX. KpoBeHOCHas cuctema u €€ opransl. KpoBeHOCHas cucreMma
II0O3BOHOYHBIX JKUBOTHBIX U yesoBeka. Ceplle, KpOBEHOCHBIE COCYbl U KpOBb. Kpyru
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KpOBOOOpaIIeHHs. DBOJIIOIMOHHBIE YCIOKHEHUS CTPOCHUS KPOBEHOCHOM CHCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepana u e€ perynsuus.

Brinenenne y opranu3MoB. BeineneHue y pacteHuid. BelaeneHue y >KMBOTHBIX.
CoxpatutensHble Bakyonu. Opranbl BbiaeneHus. OuiabTpaiusi, ceKpeuus 1 oopaTHoe
BCACHIBAaHHE KAaK MEXaHU3Mbl pabOThl OpraHoB BblAcieHUsA. CBA3b IMOJOCTH Tema
C KPOBEHOCHOM M BBIJICTUTEIBHON CUCTEMaMHM. BbIIesIeHHE y TO3BOHOYHBIX )KUBOTHBIX
u uenoBeka. [louku. Ctpoenue u QpyHkuroHUpoBaHue HePpoHa. OOpa3oBaHE MOYH Y
YeJI0BeKa.

3amuTa y Opranu3MoB. 3aliTa y OJHOKJIETOUHBIX OpraHu3MoB. Criopsl OakTepHii
Y LHCThl MPOCTEUIINX. 3allliTa Y MHOTOKIETOUYHbIX pacteHuid. Kyrtukyna. CpencrBa
IMACCUBHOM M XUMHYECKOHU 3amIuThl. DUTOHIIUIBI.

3amura y MHOTOKJIETOYHBIX XMBOTHBIX. [IOKpOBBI M MX MPOU3BOJHBIE. 3aniuTa
opranuszma ot Oosne3Hell. IMMmyHHas cucrema venoBeka. KieTouHbI U TyMOpPaIbHBIN
UMMYHUTET. BpoXa€HHbI 1 npuoOpeTéHHbI cnenupuyeckuii UMMyHUTET. Teopus
KJIOHaJIbHO-ceNeKTuBHOro ummyHutera (I1. Opnux, ®.M. bepuer, C. Tonerasna).
BocnanmrenbHbple OTBETHI OpraHu3MoOB. Poib BpOKIEHHOIO UMMYHHUTETA B Pa3BUTUU
CUCTEMHBIX 3a00JI€BaHUM.

PaznpaxuMoCTh U peryisiuus y OpraHu3MoB. Pa3gpakuMoCTh y OJHOKIETOYHBIX
oprann3MoB. Takcucel. Pa3npa)knumocTs U perynsuus y pacTeHuid. POCTOBbIE BelecTBa
Y VX 3HAYCHHE.

Hepsuas cuctema u pediiekTopHas peryisiius y >KMBOTHbIX. HepBHas cuctema u eé
OTAEINBL. DBOJIOLMOHHOE YCIOKHEHHE CTPOCHUS HEPBHOM CHCTEMBI y IKUBOTHBIX.
OTaenbl TOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Peduiekc u peduiekTopHas ayra.
be3ycioBHbIE U YCIOBHbBIE PEPIIEKCHI.

['ymopanbHas perysnus 1 3HIOKpUHHAs CUCTEMA JKUBOTHBIX U 4elloBeKa. JKemnessl
SHJOKPUHHOM CHUCTEMBI U UX TOPMOHBI. JlelicTBME TOPMOHOB. B3anMOCBsI3b HEPBHOU U
SHJIOKPUHHOU cucTeM. [ unotanamo-runodu3sapHas cuctema.

JemMoHCcTpanuu

[Toptper: U.I1. I1aBnos.

Tabmuubr u  cxembl: «OJTHOKJIETOYHBIE BOAOPOCHN», «MHOTOKIETOUYHbIE
BOJIOpoCIINY, «baktepuny», «lIpocrenimey, «Opranbl IBETKOBBIX pacTEHUI», «CUCTEMBI
OpraHoB IT0O3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHee CTpOoeHHE HACEKOMBIX», «TkaHH
pactenuity, «KopHeBbie cucteMb», «CTtpoenue ct1edis», «CTpoeHue IUCTOBOM
IIJIACTUHKWY, « TKaHM KUBOTHBIX», « CKelleT uenoBekay, «[IumeBapurenpHas cucteMa,
«KpoBeHocHas cucrema», «/lpixarenpHas cuctemay», «HepBHas cucremay, «Koxay,
«Mpblieynass cucreMa», «BblmenurenbHas cucTeMa», «OHIOKPHHHAs CHCTEMAay,
«Crpoenne wMpiue», «MMmmynurer», «KumeunononoctHeiey, «(Cxema NUTaHUSA
pactenuit», « KpoBeHOCHbIE CHUCTEMBI TO3BOHOYHBIX KMBOTHBIX», «CTpOCHHE THAPHIY,
«CTpoeHue mianapumn», « BHyTpeHHee CTpoeHue 10K1€BOro uepBs», «HepBHas cuctema
peiO», «HepBHas cuctema marymkn», «HepBHas cucrema TPECMBIKAOIIMXCS,
«HepBnas cucrema ntuny, «HepBHasg cucrema muekonurtaromux», «HepBHas cucrema
yesioBekay, «Pediekcy.
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OO0opy/ioBaHKE: CBETOBOW MHKPOCKOI, MHUKPONpPENapaTbl  OJHOKIETOYHBIX
OpraHn3MOB, MUKPOIIPENAPAThl TKAHEHN, PAKOBUHBI MOJITFOCKOB, KOJUIEKIIMA HACEKOMBIX,
UTJIOKOXKHUX, KUBBIE IK3EMIUISIPbl KOMHATHBIX pacTeHUi, repbapuu pacTeHUIl pa3HBIX
OT/EJIOB, BIIAXKHBIC IIPENapaTbl >KUBOTHBIX, CKEJIEThl IMO3BOHOYHBIX, KOJUICKIIUH
O€CIO3BOHOYHBIX KUBOTHBIX, CKEJIET YelOBeKa, OO0OpyJOBaHWE IJisi JEMOHCTpAaIlUU
MOYBEHHOT'O W BO3AYIIHOTO MUTAHUS PACTCHUH, pacllleIJIeHUsl Kpaxmalia U OEJIKOB MO/
nercTBUeM (PEpMEHTOB, O0OpYJAOBAHHME HJsi JEMOHCTPALMHU OIBITOB O H3MEPEHUIO
KU3HEHHON €MKOCTH JIETKUX, MEXAaHU3Ma JbIXaTEIbHbIX JBUKEHUI, MOAEIH TOJIOBHOIO
MO3ra pa3JInYHbIX JKUBOTHBIX.

JlabopaTopHas paborta «3ydeHue TkaHel pacTeHHI.

JlabopaTopHas paborta «3yueHue TkaHen KUBOTHBIX).

JlabopaTopHas pabora «/3ydeHne opraHoB IIBETKOBOTO PACTCHUSD.

Tema 10. PasMHoKeHUe U pa3BUTHE OPTAHU3MOB

@opMbI pa3MHOKEHHSI OPraHU3MOB: Oecrosioe (BKJIK0Yasi BEreTaTUBHOE) U MOJIOBOE.
Bunpr Oecrnoioro  pa3MHOXKEHHSA: IOYKOBAaHUE, CHOPYJSIIUS, (pparMeHTalus,
KJIOHUPOBAHHUE.

ITonoBoe pazmuoxeHue. [lonoBbie kieTku, wim ramersl. Meno3. Ctagun Menosa.
[loBenenne xpomocom B Menose. KpoccuHrosep. bruonornueckuii CMbICI Meno3a H
IIOJIOBOTO Mpouecca. Meno3 1 ero MeCTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[Ipen3zaponpimeBoe pasurue. ['ameroreHe3 y KMBOTHBIX. llonoBble kemnesbl.
OOpa3oBaHue W pa3BUTHE MOJIOBBIX KieToK. Crnepmarorene3 um oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBOpeHHEe W AMOPHOHAJIBHOE  pa3BUTUE  KUBOTHBIX.  CHocoObl
OIUIOAOTBOPEHUS: Hapy)KHOE, BHyTpeHHee. [lapreHorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DOMOpHooTHs — Hayka
0 pPa3BUTHUU OPraHU3MOB. Mopgozcene3 — 00HA U3 21ABHBLIX NPOOIEM IMOPUOTIOSUU.
Konyenyusa mopgpocenos u modenu mopgpozenesa. Craquu 3MOpUOTeHE3a >KUBOTHBIX
(ma mpumepe narymku). Jpobmenue. Tumbl apoOnenus. /Jemepmunuposanuvoe u
HedepMuHuposanuoe opooaenue. bracmyna, munvt 61acmyn. OcoOeHHOCTH APOOICHUS
MJIEKOIUTAONINX. 3apObIIIEBbIC TUCTKH (TaCTPyIsilinsl). 3aKiaJKa OPraHOB U TKaHEH U3
3apOJIBIIIEBBIX JINCTKOB. B3auMHOE BIMSHUE YacTel pPa3BUBAIOMIETOCS 3apOJbIilia
(oMOpuoHasibHAsT MHAYKITMS). 3aKiiajika TUlaHa CTPOCHUS YKUBOTHOTO KaK Pe3yJbTar
UEPApXUYCCKUX B3aWMOJICHCTBUI TeHOB. BnmsHue Ha 5>MOpHOHAIBHOE pPa3BUTHE
pasTUYHBIX (PAKTOPOB OKPYIKAIOIICH CPEIIBI.

Poct u paszutne xuBoTHBIX. [locTamMOpuonanbubiii mepuoa. [Ipsmoe u Hempsimoe
pasButre. Pa3Butne ¢ Mmeramop$ho3oM y OECIO3BOHOUYHBIX U TTO3BOHOYHBIX KUBOTHBIX.
buonornueckoe 3HayeHWE MPSIMOTO U HENPSIMOTO  Pa3BUTHS, HMX PACIHPOCTPAHEHUE
B ripupojie. Tumsl pocTa ;kMBOTHBIX. DAKTOPHI PETYISLUKN POCTA KUBOTHBIX U YEIIOBEKA.
Craauu nocTAMOPHOHATBHOTO PA3BUTHSA Y )KUBOTHBIX U YesioBeka. [lepnoibl oHTOreHesa
yenoBeka. CTapeHne u cMepTh Kak OMOJIIOTHYECKUE TPOIIECCHI.

PasMHoxenue u pa3Butue pactrenuil. ['ametodgut u cnopodut. Meiios B )KM3HEHHOM
nukie pacrenuii. O0pa3zoBaHue crop B mpoiiecce meiosa. ['lameroreHes y pacTeHUi.
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Omnnog0TBOPEHUE W PAa3BUTHE PACTUTENIBHBIX OPraHU3MOB. /[BOMHOE OILIOAOTBOPEHUE
y LIBETKOBBIX pacTeHuil. OOpa3oBaHUe U pa3BUTHE CEMEHH.

MexaHu3MBbl PETYJIAIMA OHTOTEHE3a Y PACTCHUM U )KUBOTHBIX.

JleMoHCcTpanuu

[Toptpetsi: C.I'. HaBamun, X. [lInemas.

Tabmuiet u  cxemsl: «BerertatuBHOe pa3MHOXkeHUE», «Tumel Oecnoyioro
pasMHOXEHUsD», «Pa3sMHOXEHHE XJIaMHIOMOHAAb», «Pa3MHOXKEHUWE IBIJIEHBD»,
«Pa3zmHOXeHue ruape», «Menos», «Xpomocomsl», «['amerorenes», «CrtpoeHue
SIMIIEKIIETKY U criepMaTo30ouaa», « OCHOBHBIE CTaIud OHTOreHe3ay, «IIpsimoe u HenpsiMmoe
pasButue», «Pa3zBurre manckoro xyka», «Pa3surne capanum», «PazButue nsarymkm,

«JIBOMHOE OIJIOJIOTBOPEHUE Y LIBETKOBBIX PACTCHUIN», «CTpOCHUE CEMAH OJHOAO0JBHBIX
Y JIBYJIOJIbHBIX PacTeHUN», «KU3HEHHBIN UK MOPCKOM KamyCThbD», « KM3HEHHBIN LUK
MXxa», « KM3HEHHBIN LMKJI TAMIOPOTHUKAY, «  KM3HEHHBIN IUKJI COCHBDY.

OOopynoBaHKE. CBETOBOM MHMKPOCKOI, MHKpOMpenaparsl SHIEKICTOK U
CIIEpMATO30U10B, MOAENb «LIMKII pa3BUTHUS JIATYIIKN.

JlabopaTopHas pabora «J3ydyeHne CTpPOEHHsS NOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpenapaTax».

[IpakTuyeckass pabotra «BbisiBIeHHE TNPU3HAKOB CXOJCTBA  3apojbllIeH

MO3BOHOYHBIX JKUBOTHBIX).
JlabopaTopHas pabora «CTpoeHre OPraHOB Pa3MHOKEHUS BBICIIIUX PACTCHU.

Tema 11. 'eHeTuKa — HayKa 0 HACJIeACTBEHHOCTH U U3MEHYHUBOCTH OPraHU3MOB

Hcropusi cTaHOBIIEHUSI W Pa3BUTHUS T€HETHKW Kak Haykd. PabGotel I'. Mennens,
I'. ne ®pu3za, T. Moprana. Poias 0TeueCTBEHHBIX YUEHBIX B pa3BUTUU F€HETUKU. PaboThI
H.K. Kombnosa, H.M. BasunoBa, A.H. benoszepckoro, I'.JI. Kapneuenko,
1O.A. ®unumuenko, H.B. TumodeeBa-Pecorckoro.

OCHOBHBIE TEHETUYECKHME TNOHSATHS M CUMBOJBL. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJJIeIbHBIE T€HBI, AIbTEPHATUBHBIC MPU3HAKNA, JOMUHAHTHBIN U PELIECCUBHBIN NPHU3HAK,
TOMO3UI0Ta, TeTePO3UT0Ta, YHUCTasl JIMHUS, THOPUAbI, TeHOTHM, GeHoTurn. OCHOBHBIC
METO/Abl ~ TE€HETUKH:  TUOPUIOJIOTMUECKHH,  IUTOJIOTMYECKHH,  MOJIEKYJISIPHO-
TEHETUYECKUM.

JleMoHcTpanuu

[Toptpetsr: I'. Menaens, I'. ne ®pus, T. Mopran, H.K. Konsios, H.. BaBunos,
A.H. benozepckuii, I'.JI. Kapneuenko, 10.A. ®unmmnuenko, H.B. Tumodeen-Pecopckuii.

Tabnuupl 1 cxeMbl: «MeToIbl TeHETUKIY, «CXeMBbl CKPEILIMBAHUSD.

JlabGoparopHas paboTta «J[po3oduia Kkak 00BEKT FreHeTUUECKUX UCCIICIOBAHUIN.

Tema 12. 3ak0HOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpunnoe ckpeuuBanue. [lepBoril 3akoH MeHnenss — 3aK0H eInHO00pa3us
ruOpuoB nepBoro nokojeHus. [lpaBuno nomunupoBanusi. Bropoit 3akon Mennens —
3aKOH pacUIerieHus1 TMpu3HakoB. LluTonmormueckue OCHOBBI ~MOHOTHOPUIHOTO
cKkpemuBaHud. [ ' unoresa 4MCTOTHI raMer.
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AHanmu3upymromee cKpemmuBaHue. [IpomMexyTOUHBIM XapakTep HacleI0BaHUs.
Pacmieruienne npu3HakoB Ipu HEMOJIHOM JTOMUHUPOBAHUMU.

HuruOpuaHoe ckpemuBaHue. Tpetuidl 3akoH MeHzenss — 3aKOH HE3aBHCHMOIO
HaclieJOBaHUs Mpu3HakoB. [{uTomoruueckre OCHOBBI AUTHOPUTHOTO CKPEIIIMBAHUS.

CueruieHHoe HacnenoBaHue mpu3HakoB. Pabotrel T. Moprana. CuenseHHoe
HACJIEJOBAaHUE T€HOB, HAPYIICHHE CUECIUICHUS MEXIy TeHaMu. XPOMOCOMHAas TEOpHUs
HACJIEICTBEHHOCTH.

I'eneTnka mona. XpOMOCOMHBIM MEXaHHU3M OIpEIETeHUs 1oJia. AyTOCOMBI H
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbII M TIe€TepOoraMeTHbld I0J. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HaciienoBanue npu3HakoB, CUEIUIEHHBIX C MOJIOM.

['enotun kak nenoctHas cucrtema. [neoTponus — MHOKECTBEHHOE IEMCTBUE TEHA.
MHOKECTBEHHBIN AJIJICIIA3M. B3aumonericteue HEaJUICIIbHBIX TE€HOB.
KommnementaprHocTs. Dnuctas. [lonmumepus.

['eHeTHUECKUIT KOHTPOJIb Pa3BUTHS PACTEHUM, KMBOTHBIX M YEJIOBEKa, & TAKKe
(U3HOJIOTUYECKUX TPOIECCOB, MOBEJACHUS M KOTHUTHUBHBIX (GyHKUUN. ['eHeTnyeckue
MEXaHU3Mbl CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJCHCTBUSL «XO3SUH — Mapa3suT» U

«XO35MH — MHKpOOMOM». ['@HeTMYEeCKHe acMeKThl KOHTPOJS W  H3MEHEHHUS
HACJIEJICTBEHHON MH(GOpPMAILIUK B IOKOJICHUSX KJIETOK U OPraHU3MOB.
JleMoHCcTpaIu

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

Tabmuubr u cxemsl: «llepBblii u BTOpoM 3akoHBl Menaens», «TpeTuil 3aKoH
Mennens», «AHaIU3UpPYIOLIEE CKpelnBaHue», «HenoaHoe NTOMUHUPOBaHUEY,
«ClerieHHOe HaclieIoBaHUE IPU3HAKOB y Apo3oduibl», «I eHeTnka nomnay, «Kapuorun
yenoBekay, «Kapuotun apozoduib», «Kapuotun nrumbl», «MHOKECTBEHHbBIN
ajiean3mMy, «B3auMoaeiicTBrEe TeHOBY.

OOGopynoBanue: MoOJAelb JUIsl JEMOHCTpPAllMM 3aKOHOB €IMHO00pa3vs THOpPHUIOB
MEPBOr0 MOKOJICHUSI U PACHICIUIEHUsI MPU3HAKOB, MOJIENb JJIsl JEMOHCTpAllMd 3aKOHA
HE3aBUCUMOTO HACJICJIOBAaHMS TPU3HAKOB, MOJIENb JJI JIEMOHCTPAIMHU CIETUICHHOTO
HACJIEIOBAHUSI PU3HAKOB, CBETOBOM MHKPOCKOII, MUKpoOTpenapar: «Jlpo3zodusay.

[Ipaktuueckas paborta «M3ydeHue pe3ynbTaToB MOHOTHOPUIHOTO CKPEITUBAHUS
y Ip030(UITBD.

IIpakTuyeckas pabora «l3yueHue pe3ylbTaTOB JUTHOPUIHOTO CKpEIIMBAHUS
y IPO30(HITBD.

Tema 13. 3akoHOMEPHOCTH U3MEHUYMBOCTH

B3aumoneiictBue reHotuna U cpeapl  npu  popmupoBaHuu  (EHOTHUIIA.
N3MeHUnBOCTh TIpU3HAKOB. KayecTBEHHbIE W KOJWYECTBECHHBIE NPU3HAKU. Buabl
M3MEHYMBOCTU: HEHACJIEACTBEHHAS U HACIICCTBEHHASI.

MoaudukannonHas  W3MEHYMBOCTh. Pomb  cpeapl B (GOpPMHPOBAHUU
MOAU(PUKAIMOHHON n3MeHuuBOCTH. Hopma peakiuu npusHaka. BapualmoHHbIN psin
u BapuanuoHHas kpuBas (B. Horanmncen). CpoiicTBa  MOIU(PUKAITMOHHOM
V3MEHYUBOCTH.
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I'eHOoTHIIMUECKAsA M3MEHYMBOCTh. CBOMCTBA FTEHOTUIINYECKOW N3MEHUYNBOCTH. Bub
TEHOTUITNYECKON N3MEHYMBOCTU: KOMOMHATUBHAS, MyTal[AOHHASI.

KomOvHaTtuBHasT uW3MEHUYMBOCTh. Meio3 W TMOJIOBOM MpoOIecC — OCHOBA
KOMOMHATUBHOM W3MEHUYMBOCTU. PoJib KOMOMHATUBHOW H3MEHYMBOCTH B CO3JIaHUU
TEHETUYECKOr0 pa3HOOOpa3us B Mpeesiax OJHOro BUAA.

MyTannoHHass ”3BMEHYUBOCTh. BU/IbI MyTalMii: TEHHBIE, XPOMOCOMHBIE, TCHOMHBIE.
CroHTaHHbBIE U UHAYLIUPOBAHHBIE MYTALMU. SIAE€pHBIE U HUTOIUIA3MATUYECKUE MY TallUH.
ComMarnueckne 1 moJIoBble MyTaluu. [I[puunHbl BOSHUKHOBEHUS MyTaluid. MyTareHsl u
UX BIUSHHE HA OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAlMOHHOIO Ipolecca. 3aKOH
TOMOJIOTHYECKHUX PsI0B B HacleacTBeHHoM n3meHurnBocty (H.M. BaBunos). Buesinepnas
M3MEHYMBOCTh M HACJIEJACTBEHHOCTb.

Dnuecenemura u 3MUEHOMUKA, POJIb INUSEHEMUYLECKUX PAKMOpPO8 8 HACIe008aHUU
U UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOB ) OPSAHUSMOS.

JleMoHCTpanuu

[Toptpetsr: I'. ne ®pus, B. Noranncen, H.M. BaBuios.

Tabmuet 1 cxembl: « Buabl usMeHYUBOCTHY, «MoauUKaIIMOHHASI ©3MEHYUBOCTD,
«KoMOuHaTuBHAs W3MEHYMBOCTHY», «Meho3», «OmnomorBopeHue», «l'eHermyeckue
3a00J1€BaHuUs YeIOBEKay, « Bumbl myTamuii.

OO0opyioBaHKeE: KUBbIE U repOapHbIe YK3EMIUTIPbl KOMHATHBIX PACTEHUMN, pUCYHKH
(dboTorpadun) )KMBOTHBIX C Pa3IMYHBIMU BUIaMU U3MEHUYUBOCTH.

JlabopaTtopHas pabora «McciaenoBanue 3aKOHOMEPHOCTEM MOIU(DUKAITMOHHON
M3MEeHUYMBOCTU. [IocTpoeHME BapuallMOHHOTO PsAJIa U BAPUALIMOHHON KPUBOW.

[IpakTuueckas padora «MyTtanuu y 1po30(]uiibl (Ha TOTOBBIX MUKPOTpErapaTax ).

Tema 14. 'eHeTHKAa Yesl0BeKa

Kapuotunn uyemoBeka. MexayHapoaHas mnporpaMma HMCCIEJOBAaHUS T€HOMA
yejgoBeka. MeTobl M3yUeHHs] TeHETHKH 4YeJIOBEKa: I'€HeaJOTHMYeCKUi, OJIM3HEIOBbIH,
HUTOTCHETUYECKUW, TOMYJSALHUOHHO-CTATUCTUYECKUAM, MOJICKYJISIPHO-TEHETUYECKUH.
CoBpeMeHHOE ONpeAeICHUEe  TEeHOTUMA! MOJIHOTEHOMHOE CEKBCHUPOBAHMUE,
TCHOTUIIUPOBAHME, B TOM uucie ¢ noMmombro [IIIP-ananuza. HaciencrtBenHnbie
3a0oJieBaHusl 4ejioBeka. ['€HHbIe W XPOMOCOMHBIE OOJIe3HU dYesloBeKa. bosesHu
C HACJICICTBEHHOM TMPEIPACIONOKECHHOCThIO. 3HAYEHHE MEIUIMHCKON T'E€HETUKH
B MPEJOTBPAIECHUM U JIEYEHUM TEHETHYECKUX 3a0oyieBaHUM denoBeka. Meauko-
FEHETUYECKOE KOHCYJIbTUpOoBaHHE. CTBOJIOBbIE KIETKU. [IOHSTHE «TrE€HETHUYECKOTro
rpy3a». OTHYECKHE aCIEeKThl HCCIEIOBAaHWN B 00JIACTH PEJaKTHUPOBAHUS TEHOMa U
CTBOJIOBBIX KJIETOK.

I'enetnueckue  akTopsl MTOBBIIICHHOM YyBCTBUTEIBHOCTH YyeJIoBeKa
K (u3nuecKkoMy M XHMHYECKOMY 3arpsi3HEHHUIO OKpYKaromieh cpeabl. [ eHeTnyeckas
MPEIPACIIOIOKEHHOCTD YEJIOBEKA K MATOJIOTHSIM.

JleMoHcTpanuu

Tabmuupr m cxembl: «Kapuotun uyenoBeka», «MeTonbl W3y4eHUSI TE€HETUKU
yejoBeKkay, «I'eHeTrnueckue 3a00JIEBaHMS YSTIOBEKAY.

[IpakTuyeckas padota «CocTaBiieHUE U aHAJIU3 POJOCIOBHOM.
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Tema 15. Cesiekuusi OpraHu3mMoB

JlomecTuKanus W CeNeKUMs. 3apOokKIACHUE CENECKIMU U JIOMECTUKAIUU. YUYCHHE
H.N. BaBunora o LleHTpax mpouCXOXIEHUS W MHOTOOOpasusi KyJIbTYPHBIX PAaCTEHUHU.
Ponb cenmekiuu B co3gaHUM COPTOB PACTE€HUN WM MOPOJ KUBOTHBIX. CopT, mopoja,
mTaMM. 3aKOH TOMOJIOTUYECKMX PSANOB B  HACIEICTBEHHOM  W3MEHYMBOCTU
H.W. BaBuiioBa, ero 3Hau€HHE JJIs1 CEJICKIIMOHHON PabOTHI.

Metoasl  ceneKuMOHHOW paboThl. McKyccTBEHHBIM OTOOp: MacCOBBIA U
WHJMBUAYJIbHBIA. DTanbl KOMOMHAIIMOHHOW celeKiuu. VcnpiTaHue mpou3BoauTene
10 NOTOMCTBY. OTOOp IO TE€HOTHUITY C TOMOIIBIO OLIEHKHU (DEHOTUIIA TOTOMCTBA U OTOOP
10 TEHOTHITY ¢ TToMoIbio aHam3a JTHK.

NckyccTBeHHBIM MyTareHe3 Kak METOJl CeJEeKIIMOHHOM paboThl. PaguaniuoHHbINA 1
XUMHUYECKUN MyTareHe3 Kak HCTOYHHUK MyTalluid y KyJbTYpHBIX (POpPM OpPraHU3MOB.
Hcnonb3oBaHne TE€HOMHOTO pEIaKTUPOBaHUS M MeTon0B pekoMmOuHaHTHhIX JIHK
JUISL TIOJTYYEHHUSI UICXOJTHOTO MaTepHaa Jijisl CeJEKIUU.

[Tonyuyenue nonurmonnoB. BHyTpuBuioBas rubpunuzanus. biuskopoacTBeHHOE
CKpelIuBaHue, Wi WHOpuauHr. HepojcTBEeHHOE CKpelluBaHUE, WU ayTOPHIUHT.
['eTepo3uc u ero mnpuuuHbl. Mcnosb3oBaHue rerepo3uca B cenekuuu. OtraanéHHas
rubpuauzanus. llpeomoneHue Oecrmoauss MEXBHIOBBIX THOpUIOB. JlocThxkeHUs
CEJICKIIMU PAaCTEHUN U )KUBOTHBIX. «3e1EHAs PeBONIOYUSY.

CoxpaHeHHE U U3yYEHUE TEHETUYECKHX PECYpPCOB KYJIbTYPHBIX PACTEHUM M HX
JTUKUX pOJUYEH JJIsi CO3JaHUS HOBBIX COPTOB U THOPHUIOB CEIHCKOXO3SHCTBEHHBIX
KYIbTYyp. M3yuenue, coxpaneHue u ynpaeieHue 2eHemuyecKuUMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX — JCUBOMHBLIX 8  Yelsax  YAYUUeHUs
CYUecmeyowux U Cco30aHusi HOBbIX HOPOO, JUHUUL U KPOCCO8, 6 MOM YUucie
C NpUMeHeHUeM COBPEMEHHbIX Memo008 HAYYHbLIX UCCLe008AHUL, Nepedosblx uoel U
NepCneKmueHbIX MexHoa02UU.

JleMoHCTpanuu

[Toptpets: H.W. BaBunos, N.B. Muuypumn, I'./l. Kapneuenxo, I1.I1. JIykpsHEHKO,
b.JI. Acraypos, H. bopinoyr, /I.K. benses.

Tabnuiel U cxembl: «LIeHTpbl TPOUCXOKACHUS U MHOTOOOpa3us KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTHMYECKHX PSJIOB B HACJIEICTBEHHONW HW3MEHYMBOCTHY,
«Metoapl cenexkuuny, «OTaanéHHas rudpuauzanus», «MyTtarenesy.

JlaGoparopHas paboTta «M3yueHHe COPTOB KYyJIbTYpHBIX pAcCTeHHM U MOPOJ
JOMAIIHUX KUBOTHBIX).

JlabopaTopHas pabora «M3yueHrne MeToI0B CEJICKITUN PACTCHUI.

[IpakTuyeckas pabora «IIpuBuBKa pacTeHUR».

Okckypeust «OCHOBHBIE METOJbl M JIOCTHKEHHSI CEJEKIMU PACTEHUW H
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIUIO, IIEMEHHYIO (epMy, COPTOUCIIBITATEIHHBIN
y4acTOK, B TEIUIMYHOE XO3SIMCTBO, B JaOOPATOPHIO arpOyHUBEPCUTETA WM HAYYHOTO
LEHTPA)».
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Tema 16. BnoTexHoJI0THS M CHHTETHYECKAS OMOJIOTHA

OOBEKTHI, UCTIOIB3YEMBIE B OMOTEXHOIOTMH, — KIETOUYHBIE U TKAHEBBIE KYJIbTYPHI,
MUKPOOPIaHU3MBI, UX XapaKTEPUCTUKA. TpauIIMOHHAs OMOTEXHOJIOTHS: XJIeOONEeUYeHUE,
MOJ[y4YE€HUE KHUCIOMOJIOYHBIX MPOAYKTOB, BUHOJAEINE. MHUKPOOHOIOTMUYECKUI CHHTE3.
OOBEeKTHl MUKPOOMOJIOTUYECKUX TexHoJorui. [Ipon3BoacTBO Genka, aMUHOKUCIOT U
BUTAMHHOB.

Co3aHre TEXHOJIOTMM M HWHCTPYMEHTOB LEJIECHAIIPaBICHHOIO W3MEHEHHs U
KOHCTPYHPOBAHUSI T'€HOMOB C LEJBIO IIOJYYEHUS OPraHU3MOB M HX KOMIIOHEHTOB,
COJIEpIKalINX HE BCTPEUAIOIINUECS B IPUPOJI€ OMOCUHTETUYECKUE ITYTH.

Knerounas wmxkeHepusa. Meroapl KyJabTypbl KIE€TOK M TKaHEW pACTEHUU H
KUBOTHbIX. Kprobanku. Comatnyeckasi ruOpuau3anus 1 cCOMaTUueCKuidl SMOpHOreHe3.
Hcnonp30BaHne TramyiOMIOB B CEIEKUWHM pacTeHuil. [lonyuenue MOHOKIOHATbHBIX
anmumern. Mcnonvzosanue MOHOKIOHATbHBIX U NOJUKIOHATLHLIX AHMUMEN 8 MeOUyuHe.
HcKycCTBEHHOE OIUIOJOTBOPEHHE. PEKOHCTpYKIMS SHUEKIETOK W KIOHUPOBAHHE
KUBOTHBIX. MeToJ TpaHCIUIAHTAllMK SJep KIETOK. 1exHonozuu 0300po6ieHus,
KYIbMUBUPOBAHUA U MUKDOKIOHANILHO20 — PASMHONCEHUSA  CEeNlbCKOXO3AUCTBEHHbIX
KYI6myp.

XpoOMOCOMHass M T€HHas UHXeHepus. VCKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pekomOuHantHblx JIHK. Cozoanue mpanceennvix opeanusmos.
JlocTmxkeHns ¥ MEePCIEeKTUBBI XPOMOCOMHOM M T€HHOM MHKEHEPHUH. DKOJIOTUYECKHE U
ATUYECKHE TPOOIEMbl FTEHHON MH)KEHEPUHU.

MenuuuHckue OuotrexHonoruu. IloctreHomnHass uudpoBas MenunuHa. [II[P-
nuarHoctuka. MeTaOoIOMHBINM aHANN3, FTEeHOLIEHTPUUECKUN aHATIN3 MPOTEOMa YeJI0BEKa
JUIS OUEHKM COCTOSIHUSI €r0 310pOBbs. MCroMb30BaHNE CTBOJNOBBIX KJIETOK. TapreTHas
Tepanusi paka. 3D-OmommkeHepuss s pa3pabOTKu  (yHIaMEHTAIBHBIX OCHOB
MEIULUHCKUX TEXHOJIOTUH, CO3[aHUsl KOMIUIEKCHBIX TKAHEW COYETaHHEM TEXHOJIOTHM
TpEéXMEpHOTO  OWonpuHTMHra u  ckaddonauHra  mjig  pemieHus  3ajad
MEPCOHAIIM3UPOBAHHON MEIUIVHBI.

Coznanne BEKTOPHBIX BAaKIUH C LEbI0 0OecrieueHus: KOMOMHUPOBAHHOM 3alllUThI
OoT  BO3OyauTeneu OPBH,  ycraHOBIIEHHME  MOJIEKYJSIDHBIX  MEXaHHM3MOB
¢dbynkunonupoanusi PHK-copepskammx BHPYCOB, BBI3BIBAIOIIUX OCO0O OIMACHbBIE
3a00JIeBaHNUs YeJIOBEKa U )KMBOTHBIX.

JleMoHcTpanuu

Tabmuubr u cxembl: «Vcrnoap30BaHME MUKPOOPTaHU3MOB B MPOMBINIJICHHOM
IPOU3BOACTBEY, «KileTouHast HH)KeHepus», «I eHHas HHKEHEPUS.

JlabopaTopHas pabota «M3ydueHne 00beKTOB OMOTEXHOIOTUM.

IIpakTryeckas padora «lloydeHre MOJIOYHOKUCIBIX TPOTYKTOBY.

Okckypceusi  «buorexHonoruss —  BaKHEWIIas  NPOU3BOAUTENbHAS  CHIIA

COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE MMPOU3BOJICTBO)Y.
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11 KJIIACC

Tema 1. 3apo:xaeHue u pa3BUTHE IBOJTIOIHOHHBIX NpPeACTABIEeHUI B 0M0J10T UM

OBomonuonHasa Teopust Y. JlapsuHa. [IpeaAnochUTKM BO3HUKHOBEHHUS JapBUHUA3MA.
JKw3Hb 1 HayuyHas nesrenbHOCTh Y. JlapBuHa.

JIBrokymye cuiiel 3BojrolMH BuAoB mo Y. /lapBuHy (BBICOKAasE MHTEHCUBHOCTb
Pa3MHOKEHHUS OpPTraHU3MOB, HAaCJEACTBEHHAs! HU3MEHUMBOCTh, OOpH0a 3a CyIIECTBOBAHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD).

Odopmiierne cunTeTHUeckoi Teopuu sBomoruu (CTD). HeiirpansHas Teopwus
sBomoIuU. CoBpeMeHHast 3BOJIIOIIMOHHAs OUOJIOTHs. 3HAU€HHUE IBOJIIOIIMOHHON TEOpUHr
B (DOPMUPOBAHUH €CTECTBEHHO-HAYYHOW KapTUHBI MUpA.

JleMoHcTpanuu

[Toptpetsi: Apucrorens, K. Jlunnen, K.b. Jlamapk, 3.K. Cent-Unep, XK. KroBbe,
Y. {apsun, C.C. UerBepukos, 1.U. [lImaneraysen, /Ix. Xonneiin, [1.K. benses.

Tabmumpsl n cxemsl: «Cucrema xuBoi npupoas! (mo K. Jlunuerw)», «JlectHuna
XUBbIX cyuiecTtB (mo Jlamapky)», «MexanuzM (opmMupoBaHUs TPHUCHOCOOJICHUN
y pacteHuil u *uBOTHBIX (mo Jlamapky)», «Kapra-cxema mapuipyTa MHyTEIECTBUS
Y. Napsunay, «Haxoaku Y. lapsuna», «Dopmbl 60pbOBI 3a cyiiecTBoBaHue», «Ilopoabl
roiyoeit», «MHoroobpasue KyiabTypHbIX (opMm KamycTe», «llopoabl moMamHux
KUBOTHBIX», «Cxema oOpazoBanusi HOBBIX BHAOB (mo Y. J[lapBuny)», «Cxema
COOTHOWIEHUS JBWXYUIUX CHUJ 3BOJIOLHUN», «OCHOBHBIE IOJIO)KEHUS CHUHTETHYECKOU
TEOPHUH SBOJIOLIUN.

Tema 2. MUKPO03BOJIIOLHSA U €€ Pe3yJibTaThl

[TonyssAuus KaK 37eMEeHTapHas €IMHALA 3BOIoUNN. COBPEMEHHBIE METO/IBI OLICHKU
TEHETUYECKOTr0 pa3HooOpa3usi W CTPYKTyphbl mnonyiauuid. M3meHenwe reHodoHaa
NOMYJISILMKA KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SIBJICHHE. 3aKOH TI'€HETUYECKOIO
paBHoBecus Jxx. Xapau, B. BaiinGepra.

DOneMeHTapHbIe (HAKTOPHI (IBMKYIINUE CUIIBI) IBOIONUH. MyTaIllMOHHBINA TIPOIIECC.
KoMmOunatuBHass u3MeHUMBOCTh. JIlpeid TEHOB — clydailHble HEHaINpaBJICHHBIC
W3MEHEHUsI YacToT ayiened B nomyisanusx. Oddext ocHoBatens. Ighghexm
oymuliouno2o 2opaviuika. CHUudCeHue 2eHemuuecko20 pazHooOpasus. NPUYUHBL U
cneocmeus. Ilposenenue s3gpghexma Opeiicha 2enog 6 6ONbWUX U MANLIX NONYTIAYUSIX.
Murpamuu.  W3onsmus — nomynsiuid:  reorpaduueckas  (MPOCTpaHCTBEHHAs),
ononornyeckas (penpoyKTUBHAS).

EcTecTBeHHBII 0TOOp — HaNpaBIAOMIMA (aKTOp I3BOTIOIUU. DOPMBI €CTECTBEHHOTO
oTOOpa: MBIKYIIHMM, CTAOMIM3UPYIOMINMA, pa3pbIBarONNil (qu3pynTUBHBIN). [lomoBoit
0oTOOp. BO3HUKHOBEHME U SBOJIOLMS COLUATBHOTO MOBEICHUS dKUBOTHBIX.

[IpucnocoOaeHHOCTh OpraHu3MOB KaK  pe3yJbTar MUKPO3BOJIIOLUH.
Bo3HukHOBeHHE NpUCIIOCOONEHUH Yy OpraHu3MoB. ApoMop(o3bl ¥ UAMOAIANTALMU.
[Tpumepsl mpucnocoOieHNl y OpPraHu3MoB: MOP(OJIOTHYECKHE, (PU3UOIOTUUYECKHE,
OroxuMuyecKue, nopeneHyeckre. OTHOCUTEIbHOCTh MPUCTIOCOOIEHHOCTH OPTaHU3MOB.
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Bun, ero kputepuum u CTpyKTypa. BupooOpasoBanume Kak pe3ysbTar
MUKPOABOTIOIMH. M30imsmms — kimtoueBoi ¢aktop BumoodpazoBanus. [Iytu u crmocoObt
BUJI000pa30BaHUS: aJIONAaTPUYECKOE (reorpaduueckoe), CUMITATPUYECKOE
(9KOJIOTMYECKOE), «KMTHOBEHHOE» (MOJUIUIONaU3alus, rudpuanszanus). JJMTeaIsHOCTb
HBOJIFOLIMOHHBIX IPOLECCOB.

Mexanu3mbl GOpMHUPOBAHUS OMOJIOTHUUECKOTO pa3HO00pasusl.

Ponb 3BONIIOIIMOHHON OMOJIOTMM B pa3padOTKE HAYYHBIX METOJIOB COXPaHEHUS
OouopazHooOpazusi. MHUKPOIBOJIIONUA M KODBOJIOIUS Mapa3uTOB M HUX XO35EB.
MexaHnu3mbl GOpMHUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CITIOCOOBI OOPHOBI C HEHl.

JleMoHcTpanuu

[Toptpetsi: C.C. UeTBepukos, J. Maiip.

Tabnuubl u cxembl: « MyTallMOHHAsT U3BMEHUMUBOCTBY, «IlOMyIsIIMOHHAS CTPYKTYpa
Bujga», «Cxema mposiBneHusi 3akoHa Xapau—BaitHOepra», «J/IBwkymme cuibl
IBOJIIOLUUY,  «DKOJIOTMYECKash M30JSUUs MONYJALHMA  CEeBaHCKOW  (openmy,
«"eorpaduueckast M3OJSANMS JIUCTBEHHUIIBI CHOMPCKOM M JMCTBEHHUIIBI J1aypCKOI»,
«lTonysSIIMOHHBIE BOJIHBI YHCJIEHHOCTHM XHWIIHHKOB W XEPTB», «(Cxema nelcTBUA
€CTeCTBEHHOTO 0TOOpa», «Dopmbl 00pnOBI 3a cyliecTBoBaHUEY», «HIyCTpUaIbHBIMN
Menanu3My», «KuBbie uckomaembiey, «lIOKpOBUTENLCTBEHHAsT OKpacKa >KUBOTHBIXY,
«lIpegynpexaromas OKpacka JKUBOTHBIX», «DHU3MOIOTMYECKHE  aJallTalumy,
«TpucmocobIeHHOCTh OPTAaHU3MOB U €€ OTHOCUTEILHOCTHY, «KpuTtepuu Bunay, « Busmbi-
nBolHuKM», «CTpykTypa BHIa B mnpupone», «CrocoObl BHA000pa30BaHUSY,
«l"eorpaduueckoe BHuIOOOpa3oBaHME TPEX BHUAOB JAHIBIIIEH», «IKOJIOTHUECKOE
BHJI000pa30oBaHWe BUJIOB CUHUID, «llommmmounbl pacrenmity, «KamycTHo-penednbIit
TUOpUI.

ObopynoBanue: repObapuu pacTeHU, KOJUICKIIMM HACEKOMBIX, uUydesia MNTHI] U
3Bepell ¢ mpuMepaMu pPa3fIMYHBIX MPHUCIIOCOOJICHHUM, Yydesia MTHUI[ U 3BEped pa3HbIX
BUJIOB, repOapuu pacTeHUI OJM3KUX BUJIOB, 00Pa30BaBILIMXCS Pa3IMYHBIMU CIOCOOaMHU.

JlabGoparopHas paboTa «BrIsiBieHHE U3MEHYHUBOCTH Y 0OCOOEH OJTHOTO BUAAY.

JlabopaTtopHas pab6ora «lIpucnocobiieHuss OpraHu3MOB W WX OTHOCUTEIbHAs
11e71eCO00pa3HOCTDY.

JlabopaTopHas pabora «CpaBHEHHE BUIOB 10 MOP(OTOTUIECKOMY KPUTECPUIOY.

Tema 3. Makpo3BoTIOIHA U €€ pe3yabTaThl

MeTtoapsl u3ydeHus MakpodBoionuu. IlaneoHTosormueckue MeTOnAbl HU3YUYCHHS
sBosonuu. [lepexomusie GopMbl 1 PrITOTEHETHYECKHE PSR OPTaHU3MOB.

buoreorpaduyeckue metonpl uydeHus sBoioruu. CpaBHeHue (Quiopsl U (hayHsI
MaTepUKOB M OCTpPOBOB. buoreorpaduyeckue obnmactu 3emin. Buapl-oHIEeMUKH u
PEJHUKTHI.

OMOpPHONOTHYECKHEe W CPaBHUTEIbHO-MOP(POJIOTUIECKHE METOABl H3YUYCHHS
IBOMIONUU. [ ©HETHYECKHE MEXaHW3Mbl OJBOJIONHUUA OHTOTeHEe3a U  TOSIBJICHUSA
HBOJIIOIIMOHHBIX HOBIIECTB. [ OMOJIOTUYHBIC W aHAJIOTUYHBIE OpraHbl. PyauMeHTapHbIe
OpraHbl ¥ aTaBU3MbI. MOJIEKYISIPHO-TEHETHIECKIE, ONOXUMHUYECKHIE U MAaTeMaTUIECKUE
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METOABl M3YyYEHMs SBOJIOUMH. l'oMosiormuHble TeHbl. (COBpEMEHHBIE METOJbI
MOCTPOCHUS (PUITOTEHETHUECKUX JIEPEBHEB.

XPOMOCOMHBIE MyTalli! U 3BOJIIOLMS T€HOMOB.

OO6mme 3aKOHOMEpHOCTH (TIpaBWIIA) DBONIONUU. [lpunyun cmeHvl @GyHKYULL.
HeoOpatumocTs »3Bomtouuu. ApjantuBHas paauanus. HepaBHOMEpHOCTH TEMIIOB
DBOJIFOLUY.

JleMoHCcTpanuu

[Toptpetsr: K.M. Bap, A.O. KoBanesckuii, ®. Mrosep, O. ['exkelsb.

Tabmuupl u cxembl: «QDWIOT€HETUUECKUN P JIOMAaan», «ApPXEONTEPUKC),
«3Bepo3yOrie smepsl», «Creronedansy, «PuHnopuTs», «CeMeHHbIE MaoOPOTHUKN,
«buoreorpaduueckue 30HbI 3eMIn», «Jlpelid KoHTUHEHTOBY, «PenukThly, «HauanbHbie
CTaAuu 3MOpPUOHAIBHOIO PA3BUTHUS IMO3BOHOYHBIX >KMBOTHBIX», «lOMOJIOTMYHBIE U
aHAJIOTUYHbIE OpraHb», «PyauMeHTh», «ATaBU3MBD), «XPOMOCOMHBIE HAOOPHI
YyeloBeKa W uMIaH3e», «[JaBHble — HampaBieHus — 3Bodouun», «Oomue
3aKOHOMEPHOCTH 3BOJTIOLII.

OOopyzoBaHKe: KOJUJIEKIIMH, TepOapuH, MYJSDKM HCKOMAEMBIX  OCTaTKOB
OpraHu3MOB, MYJBSDKM T'OMOJIOTUYHBIX, AHAJIOIMYHBIX, PYJUMEHTapHBIX OpPraHOB U
aTaBU3MOB, KOJIJIEKIINA HACEKOMBIX.

Tema 4. IlpoucxoskaeHne U pa3BUTHE KU3HU HA 3emJie

HayuHble runoTe3bl NpOMCXOKIEHUS KU3HU Ha 3emiie. AOMOTEeHE3 U MaHCIepMUs.
JloHayuyHble MpEACTaBICHUS O 3apOXKIACHUU HKM3HU (KpeauumoHusMm). ['umoresa
IIOCTOSTHHOTO CaMO3apOKJICHMS KU3HM M €€ omnpoBepkeHue omnbitamu D. Penwy,
JI. Cnanmnanuanw, JI. ITactepa. [TporcxoxaeHue »u3HU U aCTPOOUOIIOTHS.

OcHOBHBIE 3Tanbl HeopraHudeckoil sBosonuu. IlnanerapHas (Teojoruyeckas)
ABOJIONMS. XUMHUYECKasi JBOJIONUA. AOHUOTCHHBIM CHHTE3 OpPraHWYECKUX BEIIECTB
n3 Heopranmyeckux. Ombitr C. Mumnepa u I'. Opu. OOpazoBaHue mNOJIUMEPOB
u3 MmoHoMmepoB. KoanepBarnas runore3a A.M. OnapuHa, runore3a nepBUYHOr0 OyIp0HA
JIx. XonneitHa, reHetudeckas runore3a I'. Mémnepa. Pu6o3umsl (T. Uek) u runotesa
«vupa PHK» V. I'mnbepra. ®opmupoBanre MeMOpaH ¥ BOZHUKHOBEHHE MPOTOKJICTKH.

Uctopusa 3emnn u metonsl €€ u3ydyeHus. Vckomaemble OpraHUYeCKUE OCTATKHU.
['eoxpononoruss u e€ wmetonbl. OTHOCHUTENbHAsE W AOCOJIIOTHASI TE€OXPOHOJIOTHS.
['eoxpoHOIOrNYecKas IKaja: 30Hbl, 3pbl, IEPUOJIBI, STIOXU.

HavanbHpie 3Tanbel oprannyeckou 3Bomronuu. [losBreHHE W 3BOJIIOLMSA TEPBBIX
KJIETOK. DBOJIoLMs MeTabonu3Ma. Bo3HukHOBeHUE NepBbIX dKocucTeM. COBpEeMEHHbIE
MUKpOOHBIE OMOIJIEHKM KaK aHAJOT MEepBBIX Ha 3emiie cooluiecTB. CTPOMATONMTHI.
IIpokapuOThI U DyKapUOTHL.

[Ipoucxoxaenue 53ykapuoT (CUMOUOTEHE3). DBOJIOLMOHHOE MPOUCXOXKICHHUE
BUpYCOB. [IponcxoxkaeHne MHOTOKJIETOYHBIX OpraHu3MOB. BO3HUKHOBEHHE OCHOBHBIX
TPYNIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIOLMHM BbICIIMX pacTeHUuil. OCHOBHbIE apOMOP(O3bI
pacTtenui. Beixon pacrenuil Ha cyuy. [losBiIeHHE CIIOPOBBIX PACTEHUM U 3aBOCBAHUE
umu cymn. CemenHble pacteHus. [TporcxoxieHre HBETKOBBIX PACTEHHM.
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OcCHOBHBIE d3Tambl A3BOJIOIUMU KUBOTHOTO Mupa. OcHOBHBIE apoMoOp(o3bl
KUBOTHBIX. Benyckas ¢gayna. KeMOpuiickuii B3pbIB — MOSIBIICHUE COBPEMEHHBIX THIIOB.
[lepBbie xoOpnoBbI€ KMBOTHBbIC. JKW3Hb B BOJE. OBOJIONUS IO3BOHOYHBIX.
[Tpoucxoxaenne ampuoduii u pentuiuid. [IpoucxoxaeHne MICKONUTAIOMIMX M TITHII.
[Ipunuun kmroueBoro apomopdosa. OcBoeHHE OECIIO3BOHOYHBIMU U MMO3BOHOYHBIMU
YKUBOTHBIMH CYIIIH.

Pa3Buture *u3HHM Ha 3eMiie IO 3paM U MEepPUOoJaM: apxeH, IpPOTEPO30i, MaJeo30i,
M€3030, KailHo30il. OOIas XapakTepuCTHKa KIMMaTa U T'eOJOTMYECKHX IPOLIECCOB.
[TossBIeHME M pacuBET XapaKTEPHBIX OPTraHU3MOB. YTIJIEOOpa30BaHUE: €r0 yCIOBUSA U
BIIMSIHUE HA Ta30BbIN COCTaB aTMOC(EPHI.

MaccoBble BBIMUpPaHUST — OSKOJOTHMYECKHE KPHU3UCHI mpouuioro. IlpuunHbel u
CIEACTBHSL MAacCOBBIX BbIMHpaHWU. COBPEMEHHBIM HKOJOTWYECKUH KpPHU3HC, €r0
ocobennoctH. [Ipobiema coxpanenus: buopaznooOpasus Ha 3emiie.

CoBpemMeHHass CHCTeMa OpraHuyeckoro wmwupa. I[IpuHIUNBI KiaccupUKaIluu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIbI OPraHU3MOB.

JleMoHCTpanuu

[Toptpetsl: ®@. Penu, JI. Cnannanuanu, JI. ITactep, .M. Meunukos, A.1. OnapuH,
JIx. Xongein, I'. Ménnep, C. Muep, I'. FOpu.

Tabmumer 1 cxempl: «Cxema ombiTa ®@.  Pemm», «Cxema ombeita JI.  Ilactepa
10 U3YYEHUIO CaMO3apOoKICHUS KU3HN», «Cxema onbita C. Mumuiepa, I'. FOpuy», «3tamnbl
HEOPTraHWYECKOW H3BOJIIOIHNNY, «l'€oXpoHosiorndeckas mkainay, «HauyambHble >Tarbl
OpraHu4ecKkoil spoionum», «Cxema 00pa3oBaHUSI DYKApUOT MyTEM CUMOMOTEHE3a»,
«Cucrema >xuBOM mpuUPOas», «CTpoeHue BuUpyca», «ApoMopdo3bl pacTEHUN,
«Punnodute»y, «OTHOKIETOYHBIE BOAOPOCTN», «MHOTOKIETOYHBIE BOJOPOCITNY,
«Mxn», «llanopotHukm», «lonocemMeHHble pacTeHus», «OpraHbl IBETKOBBIX
pacteHmiy, «Cxema pa3BUTHS >KHBOTHOTO MHpa», «ApoMopdo3bl KUBOTHBIXY,
«IIpocrerimmey, «KumeynononoctHeie», «lliockue depBu», «UneHucToHOrHE),
«PwIOBI», «3emHOBOAHBICY, «lIpecmbikaronuecs», «lltuiby, «MiekonuTarIme,
«Pa3BuTHE XU3HU B apXEUCKOM 3pe», «Pa3BUTHE JKU3HU B IPOTEPO3OKMCKOU 3PEM,
«Pa3BuTHEe XU3HM B NAJICO30MCKOU 3pe», «Pa3BUTHE KU3HU B ME3030HMCKOU 3pey,
«Pa3BuTHE KU3HU B KailHO30MCKOM 3pe», «COBpeMEHHasi CUCTeMa OPraHuYeCKOro
MHPAY».

OO6opynoBanue: repOapruu pacTCHUI PA3IUIHBIX OTIEIOB, KOJUICKIIMH HACEKOMBIX,
BJIAKHBIE TMpPEnaparbl XWBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUHM WTJIOKOXKUX,

CKEJIeThI TO3BOHOYHBIX KHBOTHBIX, Uydelia MITUI] U 3BEPE, KOJUICKIIMA OKaMEHEIOCTEH,
MIOJIE3HBIX MCKOTIAEMBIX, MYJISDKU OPTaHMYECKUX OCTATKOB OPTaHH3MOB.

Buptyanbnas naGopaTtopHas pabora «MoaenupoBanue onbiToB Musuiepa—HOpu
[0 HW3YYEHUIO AaOMOTeHHOTO CHHTE3a OPTraHUYeCKUX COEJAMHEHHH B TIEPBUYHOM
aTMocdepe».

JlaGoparopHas pabGota «M3ydeHne u ommcaHHe HCKOMAEMBIX OCTATKOB JIPEBHHUX
OPIraHU3MOBY.
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[IpakTtuyeckass pabora «V3ydyeHne OCOOEHHOCTEH CTPOEHHS PACTEHUU pPAa3HBIX
OTZIETIOBY.

[IpakTtuueckass pabora «M3ydeHue o0OCOOCHHOCTEW CTPOCHHSI TO3BOHOYHBIX
KUBOTHBIX».

Tema 5. [Ipoucxo:kaeHue YejioBeKa — AHTPONOTreHe3

Paznensl 1 3a1aun aHTpONoIOruu. MeToabl aHTPONOJIOTUH.

CraHoBi€HUE TIPEACTABICHHN O TMPOUCXOXKICHUM YEJIOBEKa. PennurunosHsie
B033peHUs. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ACTBO YenoBEKa € JKUBOTHBIMU. CHCTEMaTHYECKOE IOJOKEHHE YEJIOBEKA.
CBHIETENBCTBA CXOJCTBA YEJIOBEKA C KUBOTHBIMH: CPaBHUTEIBLHO-MOP(OIOTrHUYECKHE,
aMOpuosiornyeckue, Gu3noI0ro-OMOXUMHUECKHE, NoBeAeHueckne. OTanuns deaoBeKa
OT >KMBOTHBIX. [IpSIMOX0XK/I€HHE M KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHe
TOJIOBHOT'O MO3T'a ¥ BTOPOW CUTHAJIbHOU CHCTEMBI.

JBrxymue cuibl ((akTophl) aHTPOIIOreHe3a: OMOJOTHYECKHE, COLUAIbHBIE.
CooTHoLIEeHNE OMOJIOTUYECKUX U COLMATIBHBIX (DAKTOPOB B AHTPOIIOTEHESE.

OcCHOBHBIE CTaJAMM AaHTPOINOreHe3a. PaHHHME 4YenoBEKOOOpa3Hble O00E3bsHbBI
(MpOKOHCYJIBI) U paHHUE TOHIUIBI — OOIIME MPEJKU YEIOBEKOOOpa3HbIX 00€3bSIH U
JOJEH. ABCTpPaJONUTEKH — JBYHOTME NPEIKH JroAci. YUenoBek ymenslil, NEpBbIE
W3TOTOBJIEHUSI Opyaud TpyzAa. UYemoBeK MNPSAMOXOASAIIMNA W MEPBBIM  BBIXOX JIFOAECH
3a npenenbl Apuxu. YenoBek reiaenbOeprckuii — o0muil mpeaoK HeaHIepTaaIbCKOro
YEeJI0BEKa U YEJIOBEKA pa3yMHOr0. UenoBeK HeaHIepTalbCKUM KaK BU JIFOAEH XOJIOTHOTO
KJInMaTa. YenoBeK pa3yMHBIM COBPEMEHHOTO THIIA, AEHUCOBCKUN YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a npeaenamMu Adpuku. [laneoreneruka u najieoreHoOMHKa.

OBOJIIOLIMST COBPEMEHHOr0 4yenoBeka. EcTecTBeHHBbI OTOOp B  MOMYJSIUAX
yenoBeka. MyTaiMoHHbId Tiporiecc ¥ nonuMmopdusm. TlomymnsimonHsie BOIHBI, Apend
T€HOB, MUTpalus U «3(PQPEKT OCHOBATENS» B MOMYJISLUAX COBPEMEHHOTO YEIOBEKa.

Yenoseueckue pacel. [lonsatne o pace. bosbmme pacel:  eBponeougHas
(eBpasmiickasi), aBCTpajo-HErpouaHasi (SKBATOpHalbHAsi), MOHIOJIOWJHAS (a3MATCKO-
amepukaHckas). BpemMs u nyTH paccelleHHs 4elloBeKa IO IulaHeTe. EAMHCTBO
yenoBeueckux pac. Haywynas HecoctosTenbHOCTh pacuszma. [IpucrnocoOaeHHOCTb
YEJIOBEKa K Pa3HBIM YCIOBUSAM OKpYKaromien cpenbl. Biusane reorpadudeckoit cpeapl
u Aperida reHoB Ha MOP(HOIOTHIO U (HPU3UOJIOTHIO YETIOBEKA.

MexaucuuruinHapHble METO/Ibl B (Pu3nueckoi (OMOJIOrM4ecKoi) aHTPOMOJIOTHH.
OBOJIIOLMOHHAS AHTPOMNOJIOTHS W IMAJECOAHTPOINOJIOTHSI YEJIOBEUYECKUX MOITYJISUM.
buocounanbHble HCCIENOBaHUS MPUPOABI 4YesoBeKa. lcciaegoBaHue KO3BOIIOLINN
OMOJIOTUYECKOTO U COLIMAIIBHOTO B YEJIOBEKE.

JleMoHcTpanuu

IToptpetsr: Y. {apBun, JI. JIuku, 5.4. Porunckuii, M.M. I'epacumos.

Tabmuubl 1 cxeMbl: «MeToapl aHTPOMOJIOTUNY», «['OJIOBHOW MO3T YenoBekay,
«YenoBekooOpa3Hbie 00€3bsiHb, «CKENeT 4YeloBeKa M  CKEJNeT IIUMIIaH3e»,
«PynuMeHTbl W aTtaBuU3Mbl», «JIBHXKyIIME CHJIBI AHTPONOTEHE3a», «IBOJIOLMOHHOE
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JIPEBO YETIOBEKa», «ABCTpaIONUTEK», «HenoBeKk yMeblin», «HelI0BeK MPSIMOXOASITUN,
«JlenncoBckui uenoek» «Heanaepranpub, «KpoManboHUb, «IIpenkn yemoBekay,
«ITaIbl YBOIIOLMHU YeJIOBEKa», «Pachl UeI0BeKay.

OOGopynoBaHue: MYJSKH OKaMEHEIOCTEH, MPEeJIMETOB MaTepUalbHOW KYJIbTYPhI
NpEeIKOB denoBeKa, penpoaykiuu (¢dotorpaduu) KapTUH C MHQOJOTHYECKHUMH U
OMONMEHCKUMH  CIOKETaMH  MPOUCXOXKIACHUS  4YelloBeka, (ororpadmm  HAxXOIOK
MCKOMAaEMbIX OCTaTKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MO/JIEIb Yeperna YeaoBeKa U ueperna
IMMITaH3€, MOJEJIb KHUCTU 4YeJOBE€Ka M KUCTH IIMMIIaH3€, MOJEIH TOopca IPEAKOB
YeJI0BeKa.

JlabopaTopHas pabora «l3yueHne ocoOEHHOCTE CTPOEHHS CKEeJeTa 4YesIOBEKa,
CBSI3aHHBIX C MIPSMOXOKICHUEM).

[IpakTuyeckas pabota «M3yueHre sKOJOTUUECKUX aIanTallui YeJIOBEKay.

Tema 6. Dkojorusi — Hayka O B3aHMOOTHOUIEHMAX OPraHu3MoOB U
HAJOPraHU3MEHHbIX CUCTEM C OKPY KAKoIel cpeaou

3apoxneHre W pa3BuTHE SKojoruu B Tpyaax A. I'ymb6onpara, K.®d. Pynbe,
H.A. CeBepuosa, J. I'ekkens, A. Tencnu, B.H. CykauéBa. Paznensl u 3aqaun 3K0JI0OTHH.
CBs13b SKOJIOTUH € APYTUMHU HayKaMHu.

Meronsl 3konioruu. lloneBbie HaOMOAEHHS. OKCIEPUMEHTHI B  IKOJIOTHU:
IpUPOAHBIE U TabopaTopHble. MoepoBaHuE B SKOJIOTUU. MOHUTOPUHT OKpYKaroLen
Cpeabl: JIOKAIbHBIN, peTHOHATBHBIN 1 I100aTbHbIN.

3HauEHUE HKOJIOTHYECKUX 3HAHUH JJIsl YelIOBeKa. JKOJIOTUYECKOE MUPOBO33PEHHE
Kak OCHOBa CBSI3€M ueyoBeyecTBa C mpupoaoil. DopMUPOBAHME HKOJOTHUYECKOMN
KYJIBTYPbI M 3KOJIOTUYECKOW IPAMOTHOCTH HACEJICHHUS.

JleMoHcTpanuu

[Toptpetsi: A. I'ymbonbar, K.®. Pynse, H.A. Ceepuos, 2. I'ekkensb, A. Tencinu,
B.H. Cykau¢s.

Tabmumel u  cxembl: «Pasnmensl skonorum», «Metoasl skonorum», «Cxema
MOHUTOPHUHTA OKPYKAIOIIEH CPEIbD.

JlaGoparopHas paboTa «/3ydyeHne MeToa0B 3KOJIOTUYECKUX UCCIIETOBAHUID).

Tema 7. OpranusmMsl U cpea OOUTAHUSA

Dkosiornueckre (GakTopbl M 3aKOHOMEPHOCTHM uX JeicTBud. Kiaccudukanus
HKOJIOTHYECKUX (AKTOPOB: aOMOTHYECKHE, OMOTHYECKHE, aHTponoreHHele. OOIue
3aKOHOMEPHOCTH  JIEUCTBUSl  dKoJIorMueckux  (aktopoB. I[lpaBuio MuHHMyMa
(K. Inpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOHMOHTHBIC
OpTaHU3MBI.

AbGuotnueckue (axtopbl. CBeT Kak 3Kojoruyeckuit ¢akrtop. JleiicTBUE pa3HbIX
YYAaCTKOB COJIHEYHOT'O CIEKTpa Ha OPraHu3Mbl. DKOJOTMYECKUE TPYIIIBI PACTEHUN U
YKUBOTHBIX 110 OTHOILEHUIO K CBeTy. CUrHANIbHAsA poJIb cBeTa. DOTONEPUOAU3M.

TemmnepaTypa kak 3kojgoruueckuii pakrop. JlelicTBue TemnepaTypbl Ha OpraHU3MBI.
[ToiiknunoTepMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE M CTEHOTEPMHBIE
OpraHU3MBl.
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Brnaxnocts  kak  skonormueckuit  Qakrop. IlpucmocobneHuss — pacTeHUM
K TIOJJIep KaHmio0 BoHOTO Oananca. Kimaccudukanusi pacTeHHU 110 OTHOIICHUIO K BOJIE.
[Ipucnoco6ieHus >KUBOTHBIX K U3BMEHEHHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHMS OpPraHU3MOB: BOJHAs, HA3eMHO-BO3JyIIHAs,, TIOYBEHHAs,
TIyOMHHAs TMOIIOYBEHHAS, BHYTPHOPTaHU3MeHHAss. OU3NKO-XUMHUYECKHE OCOOECHHOCTH
cpen obutanust opranu3moB. [IprcnocobieHrs OpraHu3MoB K JKU3HHU B Pa3HBIX Cpeax.

buonornueckne purmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOUYHBIE U TOJUYHbBIC
puTMBIL. [Iprucoco0I€HHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBHMA KU3HH.

XKuznennsie popmbl opranu3moB. [lonstue o xuzHeHHoU ¢dopme. KuU3HEHHBIE
dbopMBI  pacTeHUM: JIepeBbsl, KYCTApPHHUKH, KYCTapHUYKH, MHOTOJICTHUE TpaBhl,
onHoNeTHUE TpaBbl. JKu3HeHHBbIE (OPMBI >KUBOTHBIX: THUIAPOOUOHTHI, T€OOHOHTHI,
a’poOrOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HHU.

buotnueckue ¢dakTopel. Buabl OMOTHYECKHX B3aMMOJEHUCTBHI: KOHKYpPEHLHS,
XUIIHUYECTBO, CcUMOMO3 u ero Qopmel. [lapasutusMm, koomepamus, MyTyaau3M,
KOMMEHCaIU3M (KBapTUPAHTCTBO, HaxJieOHUUecTBO). HeTpoduueckue B3auMo1eicTBuUs
(Tomueckue, dopudeckue, dadpudeckne). 3HaUCHUE OMOTHYECKHUX B3aMMOJICHUCTBUIN
JUIs. CYIIECTBOBAHMUSI OpPraHuU3MOB B cpeae oOutaHus. [IpUHIIMI KOHKYPEHTHOTO
UCKJTFOUYEHUS.

JleMoHCTpanuu

Tabmuiet u  cxembl:  «Okonoruueckue ¢axkTopb», «CBETOBON  CHEKTPY,
«JKOJIOTUYECKHE TPYNIbl KUBOTHBIX IO OTHOILIEHHUIO K CBETY», «TermnoKpoBHBIE
KUBOTHBIC», «XOJOJHOKPOBHBIE IKUBOTHBIC», «DU3MOJIOTHYECKUE  aJaNTalluu
KUBOTHBIX», «Cpe/ibl 00MTaHUsI OpraHU3MOBY, «brosiornueckue puTMbl», « KusHeHHbIC
bopmbI pacTeHui, «Kuznennnie bopmbI KUBOTHBIX), «Kocucrema
HIMPOKOJIMCTBEHHOIO JIECa», «IJKOCUCTEMA XBOMHOro jeca», «lLlemn mnuranusy,
«XunanuectBoy, «Ilapazutuzm», «Korkypenius», «Cumonosy, « KoMMeHcaIuzmy».

ObopynoBanue: repOapuu pacTEHUN U KUBOTHBIX, TPUCTIOCOOICHHBIX K BIUSHUIO
Pa3IMYHBIX HKOJOTHUECKUX (DAKTOPOB, TrepOapuu CBETOJIOOMBBIX, TEHEIIOOMBBIX U
TEHEBBIHOCJIMBBIX PACTCHHM, CBETOJNIOOMBHIC, TEHENIOOMBBIE W TEHEBBIHOCIHUBBIC
KOMHATHBIE pacTeHus, TepObapur W KOJUICKIIUU TEIJIOJIOOUBBIX, 3UMOCTOMKHUX,
MOpPO30YCTOMYMBBIX PpACTEHUN, Yyyena MTULl U 3Bepei, repOapuu pacTEeHHI,
OTHOCSIIUXCS K Turpodutam, kcepopuram, Me30puTaM, KOMHATHBIC PACTCHUS JAHHBIX
IPYIII, KOJJIEKIIUU KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cCpeaax, repoapuul U KOJUICKIIUU
pacTeHUN W JKUBOTHBIX, OOJIAAIONIMX YEePTaMU TMPHUCIIOCOOIECHHOCTH K CE30HHBIM
W3MEHEHUSIM YCJIOBUM KU3HHM, TrepOapuu W KOJUICKIIMM PACTEHUHW U IKUBOTHBIX
Pa3IMYHBIX JKU3HEHHBIX (OPM, KOJUICKIIMU YKUBOTHBIX, YUAaCTBYIOUIUX B Pa3IUUHBIX
OMOTUYECKUX B3aMMO/ICHCTBHSIX.

JlabopaTtopHas pabora «BpIsiBIeHHE MPUCTIOCOOTCHUI OPraHU3MOB K BIIHUSHUIO
CBETaY.

JlaGopaTopHas pabora «BbIsiBlieHHE MPUCTIOCOOTIEHUN OpPraHU3MOB K BIIHMSHUIO
TEMIIEPATYPBD».

JlabopaTopHas paboTa « AHATOMUYECKHE OCOOEHHOCTH PACTEHUN W3 Pa3HBIX MECT
obuTaHus».
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Tema 8. DxoJiorusi BUA0B U MOMYJISIIIHIA

DKOJIOTUYECKUE XapaKTEepUCTUKHU mnomyisiuuu. [lomynsuus kak Ouonoruueckas
cucteMa. Poilb HEOAHOPOIHOCTH cpenbl, (U3MYecKux OapbepoB U OCOOEHHOCTEH
OWoJOrMM BUAOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYphI TMOIYJISIUH.
OcCHOBHBIE TIOKA3aTENM MOMYJSLUUNA: YUCIEHHOCTbh, TUIOTHOCTh, BO3PACTHAS U IOJIOBAs
CTPYKTypa, pOXKIAEMOCTb, IPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALUSI.

Dxonoruyeckas CTpykrypa mnonyassuuu. OIleHKa YHCIEHHOCTH MOMYJISIUU.
JvuHamuka nomyJsiiMuM M €€ peryisuvs. DHOTHYECKMH MOTEHUHAT MOMYJIALMH.
MopaenupoBanue IuHaMHKHA nonyiasuud. KpuBble pocTa YHMCIEHHOCTH MOMYJIALUU.
KpuBblie BepkUBaHUS. Peryisius 4uciIeHHOCTH MOMYJISIIUI: poJib (PaKTOPOB, 3aBUCSIIINX
Y HE 3aBUCSIINX OT IUIOTHOCTH. DKOJIOTHYECKUE cTpaTterun BuaoB (- u K-ctparerun).

[Tonsitue 06 sKoorMUEcKOl HuUlIe BUIa. Mectoooutanue. MHOTOMepHasi MOJIEh
skojornueckon Humum Jx.M. XarunmHcoHa. Pa3mepel 3KOJOTMYECKOW  HUIIM.
[ToTeHUuMaNbHAs U pealu30BaHHAsl HUIIIH.

Bup xak cucrema nonysisiiiuii. Apeasnbl BUIOB. BUIBI M UX KU3HEHHBIE CTPATETUU.
DKOJOTMYECKUE IKBUBAJIICHTHI.

3aKOHOMEPHOCTU MOBEAECHUS M MHUIPalUil KUBOTHBIX. buosiornueckne MHBa3UH
4y KePOJHBIX BUOB.

JeMoHCTpanuu

[Toprper: Jx.M. XarunHCOH.

Tabmuubr W cXeMbl:  «OJKOJOTUYECKHE  XapaKTEPUCTUKU  TIOMYJISIIHI,
«IIpocTpaHcTBEeHHAsI CTPYKTypa HOMyJAuny, «Bo3pacTHeie mUpaMuabl MOMYJISIITUN,
«CKOpOoCTh 3acelieHHs IOBEPXHOCTU 3€MIIM Pa3IMUYHbIMU OpraHu3zmMamMm», «Mozjenb
skogoruyeckor HumM Jx.M. XaTanHcoHay.

ObopynoBanue: repbapun pacTeHUM, KOJUICKIIUU KUBOTHBIX.

JlabGoparopHas pabota «IIpucrnocobsieHust CEeMsiH paCTEHUN K PACCETICHUIOY.

Tema 9. DkoJiorus cood1IeCTB. IKOJOTHYECKHE CHCTEMBI.

CooOmectBa oprann3moB. broiieHos u ero ctpykrypa. CBs3u MKy OpraHu3MamMu
B OMOIIEHO3E.

Okocuctema kak oTkpbiTas cuctema (A.J[x. Tencnm). OyHKIIMOHATBHBIC OJOKH
OpTraHU3MOB B 3KOCHCTEME: MPOIYIEHTH, KOHCYMEHTBI, PEeAyleHThl. Tpodudeckue
ypoBHH. Tpoduueckue 1enu u cetu. Adnoruueckne OJ0Ku dKOcUcTeM. [1ouBBI U MBI
B SKocHcTeMax. KpyroBopoT BEIIECTB U MOTOK YHEPTUH B IKOCUCTEME.

OcHOBHBIE TIOKa3aTEIM SKOCHCTEMBbI. bromacca W mpoayKiusi. DKOJOTHUYECKHUE
MUpaMUJIbl YUcesl, OMOMacChl U DHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBnennsie 3akOHOMEpHBIE CMEHBI COOOMIECTB — Cykieccuu. llepBuuHble WH
BTOPHUYHBIE CYKIIECCUM M WX MPUYUHBI. AHTPOIIOTCHHBIC BO3JEHCTBHSI Ha CYKIIECCHUHU.
Kiumakcroe coobmectBo. bruopaznooOpasue u mojHOTa KpyroBOPOTa BEIIECTB — OCHOBA
YCTOMYMBOCTH COOOIIECTB.

[IpupoaHbie SKOCUCTEMBI. JKocucmemvl 03€p U pek. IKocucmemvl Mopeu U
0Kearos8. IKocucmemvl mMyHOp, 1eCOo8, cCmeneli, NyCnbltb.

27



AHTpPOIIOTEeHHBIE YKOCUCTEMBI. ATrpodKocucTeMa. ArpoleHos3. Paznuuus mexmy
AHTPOTIOTEHHBIMU U MPUPOJHBIMU SKOCUCTEMAMH.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opojackas ¢uopa u
dayna. CunHanTponuzanus Tropojackoil ¢ayHbel. buonormdyeckoe M XO034MCTBEHHOE
3HaYCHHE arpO’KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH (POPMHUPOBAHUS OCHOBHBIX  B3aMMOJCHCTBUH  OpraHU3MOB
B DKOCHUCTEMaX. Pojib Kackaonozo 3gpghekma u 8u008-30uhuramopos (Kiouesvlx 61U008)
8 ynukyuonuposanuu sxkocucmem. llepeHOC PHEPTUM U BEIIECTB MEXKAY CMEKHBIMU
HKOCUCTEMaMHU. Y CTOMUMBOCTh OPTraHW3MOB, IMOMYJSIIUNA M SKOCHUCTEM B YCJIOBHSX
€CTECTBEHHBIX U aHTPOIIOI'€HHBIX BO3AECHCTBU.

Mexanuzmvl 6030eticmeust 3a2psA3HeHUll Pa3HblX MUN08 HA CYOOPSAHUIMEHHOM,
OP2AHUIMEHHOM, NONYJIAAYUOHHOM U IKOCUCTEMHOM YPOBHAX, OCHOBbL IKON02UUECKO20
HOPMUPDOBAHUSL  AHMPONO2EHHO20  6030eticmaus.  MeTojooTusT ~ MOHMTOPHHTA
€CTECTBEHHBIX U aHTPOIIOT€HHBIX 3KOCHCTEM.

JleMoHCTpanuu

IToptpet: A.Jlx. Tencnn.

Tabmuupl u cxembl: «CTpyKTypa OMOIIEHO03a», « IKOCUCTEMA IIMPOKOIUCTBEHHOTO
jgecay, «JKOCHCTeMa XBOWHOIO Jjecay, «QDYyHKIMOHAJIbHBIE TPYIIbl OPraHU3MOB
B sKocucteme», «Kpyroopor BeliecTB B akocucteMey, «llenu nutanus (mactOuiiHas,
JNETpUTHas)», «IDKOJOTMYEecKass MHUpaMuaa 4Yucen», «IKOJOoTHUecKas MupamMua
ouomaccel», «OJKojoruyeckass nupamujaa osHeprum», «OOpazoBaHue 00JI0TaY,
«IlepBuuHas cykueccusi», «BoccraHoBineHue neca mocie mnoxapa», «IKocucTeMa
o3epa», «ArpoueHos», «KpyroBopoT BEIIECTB M IOTOK SHEPIMM B arpoLEHO3e»,
«IIpumepsl ypbosKOCHCTEM.

OOGopynoBanue: repOapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, uydeyia MTHUI] U
3Bepeil, repOapuu KyJbTYpPHBIX U JUKOPACTYIIMX PACTEHUW, aKBapUyM Kak MOJEIb
9KOCHUCTEMBI.

lIpaxmuueckas paboma «3yuenue u onucanue ypoosIKOCUCTEMBI.

Jlabopamopnasa paboma «W3ydeHne pa3zHOOOpa3usi MEJIKHX TMOYBEHHBIX
YJIEHUCTOHOTHX B PA3HBIX SKOCHCTEMAX.

IKcKkypcus « IKCKYpCUs B THTUYHBIA OMoTeoleHo3 (B 1yOpaBy, OEpe3HsiK, eJIbHUK,
Ha CYXOJIOJIbHBIN WJIM MMONMEHHBIHN JIYT, 03€p0, O0JI0TO)».

IKCcKypcus « IKCKYPCHsl B arpodKOCUCTEMY (Ha MOJIe WK B TEIITMYHOE XO3SIMCTBO)».

Tema 10. Buocdepa — rnodasbHas IKOCHCTEMA

buochepa — oOmerianerapuas o6ojouka 3eMiu, TJ€ CYIEeCTBYeT WM
CyIllecTBOBaJIa >XKWU3Hb. Pa3BuThe mpesactaBieHuil o Omocdepe B Tpyrmax . 3rocca.
VYuenue B.U. Bepuaackoro o 6uochepe. Obnactu 6uochepsr u e€ coctar. Kupoe
BEIIeCTBO OHOC(hepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH CcylecTBoBaHUs Ouocepsl. OcobeHHocTn Ouochepsl Kak
rnmobanpHON dKocucTeMbl. [luHamudeckoe paBHOBecwe B Omochepe. KpyroBopoTs
BEIICCTB M OWOTCOXMMHYECKHE MHWKIbI (Yyriiepoja, a3oTa). PUTMHYHOCTH SIBJICHHIMA
B Omocdepe.
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3oHaneHOCTh OMOcdepnl. [loHsitue o 6uome. OCHOBHBIE OMOMBI CYyIIM: TYHJIpa,
XBOWHBIE JIECA, CMELIAHHBIE U IIMPOKOJHUCTBEHHBIE JIECA, CTENH, CABAHHBI, IIyCTHIHU,
TPOMMYECKHUE JIECa, BHICOKOTOPhs. Kimmar, pacTUTENbHBIA M KUBOTHBIM MUpP OHOMOB
CYyIIH.

CrpykTtypa u (QyHKIMS >KUBBIX CHCTEM, OIICHKAa X PECYpPCHOIro MOTEHIHANIa U
ouochepHbIX PYHKITUH.

JleMoHCTpanuu

[Toptpetsi: B.W. Bepnaackuii, 3. 3rocc.

Tabmuubr u cxembl: «['eochepsr 3emmm», «KpyroBopoT azora B HPHUPOIEH,
«KpyroBopor yriepoma B 1mpupone», «KpyroBopoT Kuciopoia B IPUPOIE»,
«KpyroBopoT Bobl B npupoje», «OcHOBHbIE OMOMBI cyln», «KimMmarnueckue nosica
3emmn», «Tynapa», «Taliray, «Cmemanneiii Jsecy», «IIIMpOKOIMCTBEHHBIA JEC»,
«Crenby, «CaBanHay, «IlycTbiHsy, « Tponnueckuii gecy.

ObopynoBanue: repdapun pacTeHHU pa3HbIX OMOMOB, KOJUIEKIIUY KUBOTHBIX.

Tema 11. YesnoBek u OKpYy:Kamomas cpeaa

DKOJIOTHYECKHE KPU3UChl U UX NMpUYMHBL. BoznelicTBue yenoBeka Ha Ouocdepy.
3arpsi3HEHHE BO3yIIHOM cpeapl. OXpaHa BO3/1yXa. 3arpsi3HEHUE BOJHOU cpeibl. OxpaHa
BOAHBIX pecypcoB. Paspymenue mouBbl. OXpaHa NOYBEHHBIX pecypcoB. M3meHeHue
KJIMMATa.

AHTpPONIOTEHHOE BO3JCHCTBUE HA PACTUTEIBHBIA M JKUBOTHBIM mup. OxpaHa
PacTUTENBHOTO U KUBOTHOTO Mupa. OCHOBHBIE MPUHIIMIIBI OXpaHbl TpupoAsl. KpacHbie
kauru. Oco6o oxpansiembie pupoansie Tepputopun (OOIIT). borannueckue caasl u
300JIOTMYECKUE MapKH.

OCHOBHBIE TPHUHIMIB YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA M IPHUPOIBI.
PannonanbHoe NpUpPOIOINONb30BAaHUE U COXpPAaHEHHE OMOJIOTMYECKOro pa3HooOpas3us
3emun. OO1IME 3aKOHOMEPHOCTH II00ATBHBIX SKOJOTUYECKUX KpU3UCOB. OCOOEHHOCTH
COBPEMEHHOI'0 KPU3MCA U €r0 BEPOSITHBIE MTOCIIEICTBHS.

Pa3BuTHEe METOOB MOHUTOPUHIA PA3BUTHUSL OMACHBIX TEXHOTCHHBIX MPOLECCOB.
Cucmemubie uccnedoanus nepexooa K pecypcocbepezaroujeti U KOHKYPEeHmocnocooHou
oHepeemuke.  buonocuueckoe  pasmoobpasue u  obuopecypcvl.  Hayuonanvuoie
uHgopmayuonHvle cucmemvl, obecneuusaroujue 00CMyn K UHGopmMayuu no cOCMOosSHUIO
omoenbHuIX U008 U skocucmem. OCHOBbL IKOpeaburumayuy dKoCUcmem u cnocooos
O0pvObL ¢ OUONoBpedcoeHUAMU. PeKoOHCmMpPYKYUs MOPCKUX U HAZEMHBIX IKOCUCTNEM.

JleMoHCTpanuu

Tabmuibl 1 cxembl: «3arps3HeHue atMochepbl», «3arpsizHeHue TUAPOChEphD,
«3arpsizHeHne nouBbl», «[lapHukoBbiit 3pdexT», «Ocobo oxpaHseMble TPUPOIHbIE
TEPPUTOPUNY, «MOJETN yIpaBIIEeMOTO MUPay.

Oo6opynoBanmue: Gpororpaduu OXpaHsIeMbIX paCTEHUN U )KUBOTHBIX KpacHo# KHUTH
Poccuniickon ®enepannn, KpacHON KHUTM pernoHa.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
11O BUOJIOT'UN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiuBaeT TpeOOBAHUS K pe3yJibTaTaM OCBOCHUSI 00yYaIOIUMUCS
IporpaMMm CpelHero oOmiero oOpa3oBaHUA: JIMYHOCTHBIC, METANpeJIMETHbIE U
MpEIMETHBIE.

B cTpykType JMYHOCTHBIX pe3yJbTaTOB OCBOEHHUS MPOTPaMMbI IO OHOJIOTHH
BBIICJICHBI CJIEAYIOIIME COCTABISIONIME: OCO3HAHHUE OOYYaIOIUMHUCSI POCCUMCKON
IPAXKIAHCKON HMJIEHTUYHOCTH — TFOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOATEIIBHOCTH M
CaMOOTIPEJICIICHUIO, HAIMYME MOTHBAIMU K OOYYEHUIO OMOJIOTHH, IIEeJICHAIIPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKJIEHUW JMYHOCTH HA OCHOBE KIIIOYEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TPAJAMIMK  pa3BUTHUA  OWOJIOTMYECKOTO  3HAHUS,  TOTOBHOCTH
U CIIOCOOHOCTHh 00YYaIOIIUXCSl PYKOBOJICTBOBATHCA B CBOEH JESATENBHOCTU IEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIUMHU CHUCTEME OHOJIOTHYECKOTO 00pa3oBaHUs,
HAJIMYME TPABOCO3HAHUS SKOJOTUYECKON KYJBTYpPbl, CIIOCOOHOCTH CTaBUTh LIETU U
CTPOUTH KU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS NPOrpaMMbl MO OHOJIOTMH JTOCTHUTAIOTCS
B  €IUMHCTBEY4YEeOHOMU M BOCHHUTATEILHON  JEATENBHOCTH B  COOTBETCTBUU

C TPAAUITMOHHBIMU POCCUNUCKUMU COIMOKYIBTYPHBIMU, UCTOPUUECKUMH U TYXOBHO-
HPABCTBEHHBIMU I[EHHOCTSMH, TPUHATHIMU B OOIIECTBE NpaBUJIaMU U HOpPMaMU
NOBEJACHUS M CIHOCOOCTBYIOT MIpOLIECCaM CaMOIIO3HAHMS, CAMOBOCIHMTAHHUS U
CaMOpa3BUTHS, PA3BUTHUSI BHYTPEHHEU MO3UIIMM JIMYHOCTH, MATPUOTU3MA U YBAXKEHUS

K 3aKOHY U MPABOMOPSJIKY, YEJIOBEKY TpyJa U CTapIIEMy MOKOJEHUIO, B3AUMHOTO
YBOKEHMS, OEpPEKHOrO0 OTHOUIEHUS K KYJbTYPHOMY HACJlCAUI0 U TPATULIUSIM
MHOTOHAIMOHAIILHOTO Hapoaa Poccuiickort @enepauyu, Ipupoae U OKPYKaroIEH cpee.

JInyHOCTHBIE pe3yabTaThl OCBOEHUS y4eOHOro mpeamera « buosorus» J0JKHbI
OTpaXXaTh TOTOBHOCTh M  CIIOCOOHOCTh  OOyYaloIIMXCsl ~ PYKOBOJICTBOBAThCS
chOpMUPOBAHHOW BHYTPEHHEW MO3UIMENH  JIMYHOCTH, CHCTEMOM  I[€HHOCTHBIX
OpUEHTAIMH, MO3UTUBHBIX BHYTPEHHUX YOCKACHUH, COOTBETCTBYIOIIUX TPATUIIMOHHBIM

IIEHHOCTSIM POCCUIMCKOT0 OOIIECTBA, PACIIMPEHHUE YKU3HEHHOTO OIBbITa W OMbITAa

NEATEeIbHOCTU B MPOIECCE peaau3alii OCHOBHBIX HAIMPABJICHUN BOCIUTATEIBHOU

JEATEeIIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpaaaHCcKOro BOCIIUTAHHUS:

C(OPMHUPOBAHHOCTD T'PAXKTAHCKOW MO3UIIMKA OOYYaIONIerocss Kak aKTHBHOTO H
OTBETCTBEHHOTO YJIEHAa POCCHHCKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTHUTYIIMOHHBIX IMpaB W OOSI3aHHOCTEH, yBa)KEHHE 3aKOHA
U TIPABOIOPSI/IKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW MIEATEIBHOCTH TMPH CO3JAaHHU YYEOHBIX
IPOEKTOB, PEIICHUH YYCOHBIX U MMO3HABATEIbHBIX 3a/1a4, BHIIIOJTHEHHH OUOJOTHYCCKHX
IKCIIEPUMEHTOB;
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CIIOCOOHOCTh ONPENENIATh COOCTBEHHYIO MO3MUIMIO 10 OTHOLICHHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSTH €€,

YMEHHME YYMTHIBaTh B CBOMX JCHCTBUSX HEOOXOIUMOCTh KOHCTPYKTHBHOI'O
B3aMMOJEHCTBUS JIIOJIe C pa3HbIMU YOEXKICHUAMHU, KyJIbTYPHBIMU LEHHOCTAMU U
COLMAJIbHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOLECCE COBMECTHOI'O BBINOJHEHUS YYEOHBIX,
II03HABATEIIBbHBIX U MCCIIENOBATEIBCKUX 3a/1a4, YBAXKUTEIBHOIO OTHOLIECHHUS K MHEHUIO
OIITIOHEHTOB TP 00CYKIEHNU CIIOPHBIX BOIIPOCOB OMOJIIOTMUYECKOTO COACPKAHMS;

TOTOBHOCTb K TYMaHUTAapHOU U BOJIOHTEPCKOU EATEIIBHOCTH,

2) MAaTPMOTHYECKOT0 BOCIIUTAHMS :

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAXKIAHCKONW HACHTUYHOCTH, MaTPUOTU3MA,
YBOKEHHUSI K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH mepen PoauHoil, ropaoctu
3a CBOM KpaW, CBOWO PonuHy, CBOM SI3bIK M KYJbTYpy, NPOLUIOE M HACTOSILIEE
MHOTOHAIlMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHUE K MNPHUPOJHOMY HACHEAUI0 U TMAMSATHUKAM TPUPOIbI,
JTOCTUXEHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTUSX, TPY/IE;

CIIOCOOHOCTH OIIEHUBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAHOBJICHHWE M Pa3BUTHE
OMOJIOrMH, IOHUMaHUs 3HAYCHUS OMOJIOTMU B MO3HAHUM 3aKOHOB MPUPOJIbI, B JKU3HU
YEJIOBEKa M COBPEMEHHOTO 00I11eCTBa;

uaerHas yOeKIEHHOCTb, TOTOBHOCTh K CIYyKeHHMI0O U 3amure OTedecTBa,
OTBETCTBEHHOCTb 3a €T0 CyaAb0Y;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:
OCO3HaHUe JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO IMOBEACHUS;
CITIOCOOHOCTh  OIIEHHMBATh CHUTYyallMi0 W IPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HAHME JIMYHOTO BKJaJa B TIOCTPOCHHE YCTOMYMBOIO  OYyayIIEro;
OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJIUTEIISIM, CO3/IAHUIO CEMbU HA OCHOBE
OCO3HAHHOT'O TNPUHATHUS LEHHOCTEN CEMEWHOM XU3HU B COOTBETCTBUM C TPAIULMSIMU

HaponoB Poccuu;

4) 3cTeTHYEeCKOT0 BOCIIUTAHUS:

3CTETUYECKOE OTHOIIECHHWE K MHpPY, BKJIOYas OSCTETHKY ObITa, HAy4yHOTO W
TEXHUYECKOI'0 TBOPYECTBA, CIIOPTA, TPY/Ia, OOMIECTBEHHBIX OTHOIIECHUA;

MOHUMaHKE SMOIMOHATIBHOIO BO3JCHCTBHS JKHBOW MPUPOABI M €€ IIEHHOCTH;

TOTOBHOCTB K CAMOBBIPAYKCHHIO B Pa3HBIX BUAAX HCKYCCTBA, CTPEMJICHHE IPOSIBIIATE
Ka4eCTBa TBOPUYCCKOM JTMUHOCTH;

5) ¢pu3uveckoro BocnuTaHusi, POPMHPOBAHNS KYJIbTYPbI 3/10POBbS U
IMOIUOHAIBLHOTO 0JIATONOTYyYHS:

MOHMMAaHHWE U peanu3alus 3J0pOBOro U 0e30macHOro odpasa >KU3HH (310pOBOE
NUTaHUE, COOJII0ICHNE TUTMEHWYECKUX MPaBUI U HOPM, COATaHCHUPOBAHHBIA PEXKUM
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3aHATUN U OTHbIXA, PeryJisipHas (U3NYeCKas aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO
U KOMIIETEHTHOIO OTHOLIEHUS K COOCTBEHHOMY (U3NYECKOMY M IICUXHYECKOMY
3/I0pOBBIO;

NOHMMaHUE LEHHOCTU MpaBWJI UHIUBUIYaJIbHOTO U KOJUIEKTUBHOTO 0€30I1aCHOTO
NOBEACHUS B CUTYALMIX, YTPOKAIOIIUX 3J0POBBIO U KU3HHU JIFOJIEH;

OCO3HaHWE TIOCJIEACTBUA U HENPUATHS BPEIHBIX MPUBBIUEK (yHOTpeOICHHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHHUsA);

6) TPyA0BOro BOCIIMTAHHA:

TOTOBHOCTbH K TPY/y, OCO3HaHUE IIEHHOCTU MacTEpPCTBa, TPYA0TI00uE;

TOTOBHOCTh K AKTUBHOM JI€ATEIBHOCTUM TEXHOJOTWYECKOM U  COLMAaJIbHOU
HANpPaBIEHHOCTH, CHOCOOHOCTh WHHUIMUPOBATH, IUIAHUPOBATH M CAMOCTOSITEIHHO
BBITIOJIHATH TaKyIO JACSITEIbHOCTD;

WHTEpEC K pa3IudyHbIM cdepaM TpodecCHOHATBHONW ACSITeNTbHOCTH, YMEHHE
COBepIIaTh OCO3HAHHBIN BBIOOP Oyaymie npodeccun U peanru30BbIBATh COOCTBEHHBIE
KU3HEHHBIC TIIaHbI;

TOTOBHOCTB M CITOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSHKEHUH
BCEH JKU3HU;

7) IKOJOrH4ecKOTro BOCTIMTAHMSA:

AKOJIOTMYECKHU 1I€JIECOO0pPa3HOE OTHOUIEHHWE K MPUPOJEC KaK HCTOYHUKY >KU3HU
Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIIEHUE YPOBHSA  DKOJOTHYECKOM  KYJIbTYypbl: TNPHUOOPETEHHE  OIbITA
MJIAHUPOBAHUSI TTOCTYIKOB M OLICHKH WX BO3MOXHBIX TMOCJIEACTBUN IJIsI OKPY KAIOIEH
cpensl,

OCO3HAHHUE TJI00ATBLHOTO XapaKTepa HIKOJOTUUECKUX MPOOJIeM U MyTEeH UX pelieHus;

CIIOCOOHOCTH MCMOIB30BaTh MPUOOpPETaeMbIe TPU U3yUYCHUU OUOJIOTHH 3HAHUS U
YMEHUS TIPU PEUICHUN NPOOJIeM, CBSI3aHHBIX C PAlMOHATIBLHBIM MPUPOIOTOIH30BAHUEM
(coOmrofeHue TpaBWJI TOBEACHUS B TPUPOJE, HANPABJICHHBIX Ha COXpPaHEHUE
pPaBHOBECHSI B SKOCUCTEMAX, OXPaHy BUAOB, SKOCUCTEM, OHOChEpDI);

AKTUBHOE HEIPUATHE ACUCTBUN, NMPUHOCSAIIMX BpEI OKPYKAOIIECH MPUPOTHOU
cpele, yMEHHUE IPOTHO3UPOBATh HEOJArOMPUSATHBIE SKOJOTMYECKHE TOCIEACTBUS
MPEANPUHUMAEMBIX JEUCTBUN U MIPEIOTBPAILATh UX;

HaJU4Yue Pa3BUTOTO HKOJOTUYECKOTO MBIIUICHUS, SKOJOTHYECKON KYJIbTYPHI,
OTBbITa JESITEIBHOCTH HKOJOTHMYECKON HAINpPaBICHHOCTH, YMEHHUS PYKOBOJICTBOBAThCS
MMH B TO3HABaTEJIbHOM, KOMMYHUKATUBHOM M COITMATIBHON IMPaKTHUKE, TOTOBHOCTH K
Y4acTHUIO B MPAKTUUYECKOU JESATEILHOCTH YKOJOTUUECKON HANIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOT' 0 MIO3HAHMA:
c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd W OOILECTBEHHOW IPAKTUKH, OCHOBAHHOI'O Ha JUAjore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;
COBEPUICHCTBOBAHUE S3BIKOBOM M YWTATEJIbCKOM KYyJbTYpbl KakK CpeIcTBa
B3aMMOJICUCTBHS MEXY JIFOJbMU U MO3HAHUS MUPA;
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INOHMMaHUE CHEIU(PUKU OMOJIOTMH KaK HayKH, OCO3HaHUs €€ posiu B (GOPMUPOBAHUU
pPalMOHAIIBHOTO HAYYHOIO MBIIIJIEHUS, CO3JaHUHM  IEJIOCTHOTO  MPEACTaBICHUS
00 OKpy»KaroIleM MUpE Kak O €IUHCTBE MPUPOJbI, YEJIOBEKA M OOIIECTBA, B IIO3HAHUU
IPUPOJHBIX 3aKOHOMEPHOCTEN M pELIEHUH NpoOJieM COXpaHEHHs MPUPOTHOTO
paBHOBECHS;

yOexk1EHHOCTh B 3HAYMMOCTU OWOJIOTMUM JJIi COBPEMEHHOW IMBWIM3ALMH:
o0Oecrie4eHUss HOBOTO YpPOBHS Pa3BUTUS MEAMIMHBI, CO3/IaHUE TMEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX pEIIaTh PECYPCHBIE MPOOJIEMBI Pa3BUTHs UEIOBEUYECTBA,
noucKa NyTeH BbIXOJA W3 TJ00ANbHBIX JKOJOTUYECKUX NpoOJieM U obecrneueHus
nepexoAa K yCTOMYMBOMY pPa3BUTHIO, PALIMOHAIBHOMY HCIOJb30BAHUIO MPUPOIHBIX
pecypcoB U (hOPMHUPOBAHHIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUH OMOJOTMYECKUX 3HAHUU B LEISX MOBBILICHUS
oOmiel KyJbTypbl, €CTECTBEHHO-HAyYHOM TI'pPaMOTHOCTH, KaK COCTaBHOW YacTu
(YyHKIHMOHAJIBHOM TIpaMOTHOCTM oOOydarommxcs, (opMupyeMod 0pH H3yYEHUU
OmoIoruy;

NOHMMAaHUE CYIIHOCTH METOJIOB IO3HAHMUS, HCIIONb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH MCIOJIb30BATh MOJyYaeMble 3HAHMS JJIA aHAn3a U OOBICHEHUS
SBJICHU OKPYKAIOIIEr0o MUpPA M IPOUCXOISIIMX B HEM HM3MEHEHUN, YMEHUE J€JaTh
000OCHOBaHHbIE 3aKJIIOYEHHS HAa OCHOBE HAy4yHBIX (PAKTOB U HMMEIOLIUXCS JIaHHbBIX
C 1IEJIbIO TIOJTyYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITEIBHO UCIIOJIB30BaTh OMOJIOTUYECKNE 3HAHUS IS pELICHUS
npo0JIeM B peasIbHBIX KU3HEHHBIX CUTYaLHSX;

OCO3HaHWE IEHHOCTH HAay4YHOW JESITeIbHOCTH, TOTOBHOCTh OCYIIECTBIISIThH
IPOEKTHYIO U HCCIIENOBATENBCKYIO AEATENBHOCTh HHANBUIyaIbHO U B TPYIIIIE;

TOTOBHOCTBh M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BAHMIO,
K AKTUBHOMY MOJIYYEHHUIO HOBBIX 3HAHUMU 1O OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSIMU.

METAINIPEIMETHBIE PE3YJIBTATHI

MertanpeameTHble pe3yJbTaThl OCBOCHHA ydeOHoro mnpeamera «buomorus»
BKJIIOYAIOT:  3HAUYMMble Uil  (POPMUPOBAHUS  MHPOBO33PEHHUS  OOydYarOIIMXCS
MEXIAUCIUIUIMHAPHBIE (MEXIPEAMETHbIE) OOLIEHAYUYHbIE TMOHATHS, OTpPaXKarollue
LEJIOCTHOCTh HAYYHOU KapTUHBI MUPA U CHELU(PHUKY METOI0B MTO3HAHUSL, UCTIOIB3YEMBIX
B €CTECTBEHHBIX HayKax (BEILEeCTBO, PHEPrusi, SBJICHUE, MPOLECC, CUCTEMA, HAYyYHbBIN
¢dakT, NOpPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIeI0BaHuE,
HaOJI0IeHNE, U3MEPEHUE, IKCIIEPUMEHT U APYTHE); YHUBEPCAIbHbBIE YUeOHbIE AeHCTBUS

(mo3HaBaTeIbHbBIE, KOMMYHHUKAaTUBHBIE, PETYJSITUBHEBIE), o0ecreynBaroIue
dbopmupoBanre (PYHKIUOHATHHOW TPAMOTHOCTH ¥ COIMAIBHOW  KOMIIETEHITUU
oOyyJaroumxcs; CIIOCOOHOCTD oOyyJaronmxcs UCII0JIB30BaTh OCBOCHHBIE

MEXIMCHHUIUIMHAPHBIC, MHPOBO33PEHUECKHE 3HAHUS U YHHUBEpCaJbHbIE Y4COHBIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIIBHOM MPAKTHUKE.
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B pesynabrare m3ydeHus OMOJOTMM Ha YPOBHE CpPEIHEro OOIIero o0pa3oBaHUS
y oOyuatomerocst OyayT chOpMHpPOBaHBI MMO3HABATEIbHBIC YHUBEPCAIbHBIC yUCeOHBIC
JICHCTBUS, KOMMYHHUKATUBHBIC YHUBEPCAIbHBIC YUCOHBIC JCHCTBHUS, PETyJIATUBHBIC
YHHUBEpCAIbHBIC yUeOHBIC JICHCTBHSI, COBMECTHAS JICATEITHHOCTD.

Ilo3HaBaTesbHbIC YHUBEpPCAJbHbIE Y4eOHbIC ACHCTBUS
Bba3oBble Jornueckue aeicTBUA:

CaMOCTOSTENbHO (HOPMYIIMPOBATh U AKTYAM3UPOBATH MPOOJIEMY, PACCMATPUBAThH
€€ BCECTOPOHHE;

UCIIOJIb30BATh MPU OCBOCHHUM 3HAHUM MPUEMBI JIOTHUECKOTO MBIIIUICHUS (aHAIN3a,
CUHTE3a, CPaBHEHHUSI, KJIacCU(UKAIINH, 0000IIEHHS ), PACKPBIBATH CMBICT OMOJIOTMYECKUX
NOHATUHN (BBIACISATh UX XapaKTEpHbIC MPU3HAKW, YCTAHABIMBATH CBA3U C JPYTUMH
MOHSATUSIMHU );

ONPENEIIATh LENH ACSITEIbHOCTH, 33/1aBasi MapaMETPhbl U KPUTEPUU UX JOCTHKEHUS,
COOTHOCHUTB PE3YJIbTAThI IECSITENBHOCTH C IOCTABJIECHHBIMH LIEJISIMHU;

UCIIOJI30BATh OUOJIOTMYECKUE TIOHATHUS TSl 00bSICHEHUS! (PAaKTOB U SBJICHUM KUBOMN
PUPO/IBI;

CTPOUTH JIOTUUECKHE pacCyX ACHUS (MHIAYKTUBHBIE, ACNYKTUBHBIC, 110 aHAJIOTUN),
BBISIBJISITh 3aKOHOMEPHOCTM W TMPOTUBOPEUHS B PACcCMaTpPUBAEMBIX  SIBJICHUSX,
(bopMyIHPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IIPUMEHATh CXEMHO-MOJIEIIBHBIE CPENCTBA ISl TPEICTABICHUS CYIIECTBEHHBIX
CBSI3€H M OTHOIIICHUN B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a TAKKE MPOTHUBOPECUUI
Pa3HOTO PO/JIa, BHIABICHHBIX B Pa3IUYHBIX HH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUIaH pEIICHUS MpoOJeMbl € YYE€TOM aHalM3a HMEIOIIUXCS
MaTepUAJIbHBIX U1 HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESATEIBHOCTh, OLEHHUBATh COOTBETCTBUE PE3YJIBTATOB
LEJISIM, OLICHUBATh PUCKU MOCJIEICTBUN JEATEIIbHOCTH;

KOOPJMHUPOBATh U BBINOJHATH PabOTy B YCIOBUSX PEabHOTO, BUPTYaIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIIJICHUE MPU PEILICHUH KU3HEHHBIX MPOOJIEM.

Bba3oBble ucciaenoBare/bCKue 1eMCTBUSA!

BJIQJICTh HaBbIKAMH YYCOHO-UCCIICIOBATECILCKOW W TPOCKTHOW JCSITCIBHOCTH,
HABBIKAMH Pa3peIICHUs MPoOIJieM, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSTEIIEHOMY
MOMCKY METOJOB PCIICHHsI MPaKTUYSCKHUX 3a7ad, MPUMCHCHHIO Pa3IMYHBIX METOI0B
MO3HAHUS,

MCIIOJIB30BATh PA3IMYHBIC BUIBI ISATSILHOCTH TI0 TTOTYYSHUIO HOBOTO 3HAHMS, €TO
WHTEPIpETalun, MPeoOPa30BaHUI0 U TPUMEHEHHUIO B yUEOHBIX CUTYAIUAX, B TOM YHCIIC
IIPU CO37IaHUH YIEOHBIX U COITUATBHBIX TPOCKTOB;

dopMupoBaTh Hay4YHBIA THUN MBIIUICHUS, BIAJACTh HAYYHOW TEPMHHOJIOTHEH,
KJTFOUEBBIMU MTOHSATUSMH U METOJIAMU;

CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 33]]a4M B 00pa30BaTEILHON NEATEILHOCTH
Y )KU3HCHHBIX CUTYaITUsX;
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BBISIBJISITh IPUYMHHO-CJIECTBEHHBIE CBSI3U U aKTyalM3UPOBaTh 3a7avy, BbIIBUTaTh
TUIIOTE3Y €€ PELICHUs], HAXOIUTh apTyYMEHTBI IJIs1 I0Ka3aTeJIbCTBA CBOUX YTBEPKICHHUM,
3a71aBaTh MapAMETPbI U KPUTEPUU PEILICHUS;

aHaJM3UPOBaTh IMOJYYCHHBIE B XOJIE€ PEIICHUS 3aJa4yd PE3yiIbTaTbl, KPUTUUYECKU
OIIEHUBATh UX JIOCTOBEPHOCTD, TPOTHO3UPOBATh U3MEHECHHUE B HOBBIX YCIIOBUSAX;

JaBaTh OLIEHKY HOBBIM CHUTyallMsIM, OIICHMBAaTh MPUOOPETEHHBIN  OIBIT;

OCYLIECTBJIATH LIEJICHANIPABICHHBIN TOUCK MEPEHOCA CPEACTB U CIIOCOOOB ACHCTBUS
B Ipo(hecCUOHATIBHYIO CPEey;

YMETh IEPEHOCUTh 3HAHUSA B I[I03HABATEIbHYI0 M MPAKTUYECKYIO OOJacTH
KU3ZHEIEATEIIbHOCTH;

YMETbh UHTErPUPOBATh 3HAHUA U3 PA3HBIX IPEAMETHBIX 00IacTei;

BBIJIBUTAaTh HOBBIC UJIEU, TTPEJIaraTb OPUTHHAIBHBIC MOJIX0/Ibl U PEIICHUS, CTABUTh
po0JIeMBbI U 3a/1a4H, JOIYCKAIOIINE AIbTEPHATUBHBIE PEIICHUSI.

Pab6ora ¢ undopmanmueii:

OPUEHTHUPOBATLCS B PA3IUYHBIX MCTOYHMKAX HH(OpManuu (TEKCTe y4eOHOTO
nocoOusi, Hay4YHO-TIOIMYJISIPHOM JINTepaType, OMOJOTUYECKUX CIIOBAPSX U CIIPABOYHUKAX,
KOMITBIOTEpHBIX ~0a3ax JaHHbIX, B UHTepHere), aHanu3upoBaTh WHGOPMAIIUIO
Pa3IMYHBIX BUIOB B (POPM IPEICTABIICHUS, KPUTUUYECKH OIIEHUBATH €€ TOCTOBEPHOCTh U
HEMPOTUBOPEYHBOCT;

(GbopMyIHpOBaTH 3aMPOCHl U MPUMEHSTH Pa3JIMYHbIE METOJIBI TIPH TTOUCKE U 0TOOpE
Ounonornyecko nHGoOpMaIi, HEOOXOIUMOM JIJIsl BHITIOJIHEHUS YUEOHBIX 3a7a4;

npuoOpeTaTh  ONBIT  HMCIOJB30BaHUS  MH(OOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTU, COBEPIICHCTBOBATh KYJbTYPY AKTHUBHOTO HCIOJb30BaHUS PA3ITHUYHbIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSTEIIHO BHIOMPATh ONTUMATBHYIO (DOPMY MpECTaBICHUS OMOIOTHYECKOM
uHdopmaruu (cxembl, rpaduKy, TUarpaMMbl, TAOIHIIBI, PUCYHKH U JIPYTOE);

UCIIOJIb30BaTh HAYUHBIN S3BIK B KaUE€CTBE CPEJICTBA MPHU PabOTE ¢ OMOIOTHYECKOM
uHdopMaIuet: TPUMEHSITh XUMHYECKHe, (pu3nyecknue W MaTeMaTUYECKUE 3HAKU |
CUMBOJIBI, (hOPMYJIBI, a00pEeBHATYPY, HOMEHKIIATYPY, UCTIOIB30BaTh U IPEOOPA30OBHIBATH
3HAKOBO-CHMBOJIMYECKHE CPEJICTBA HATJISATHOCTH,

BJIQICTh HAaBBIKAMH PACIIO3HABAHUS W 3alUThl MH(OpMaIuu, nHOOPMAITMOHHON
0€30I1aCHOCTH JIMYHOCTH.

KoMmyHuKkaTHBHBIE YHUBeEpPCAJbHbIE Y4eOHbIE AeiiCTBUS

Oo0wmenue:

OCYIIECTBIISITh KOMMYHHKAIIMA BO BCeX c(depax KU3HHU, aKTUBHO YYaCTBOBATh
B JUAJIOT€ WM JHCKYCCHU TIO CYIIECTBY OOCYXKTaeMoil TeMbl (yMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYKICHHSI OTHOCHUTEJIPHO BBITIOJIHCHHS MpEJIaraeéMoi 3a1adw,
YYHUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH MO3UIUN NPYTUX YYaCTHUKOB JUAJIOTa WJTU
JIMCKYCCHUN);
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pacno3HaBaTh HeBepOalbHbIE CpeAcTBa  OOIIEHHUS, [OHUMATh 3HAYCHHE
COIMAJIbHBIX 3HAKOB, MPENOCHUIOK BO3HUKHOBEHUSI KOH(MIUKTHBIX CHUTYyallUid, YMETh
cMATYaTh KOH(GIMKTHI U BECTH TIEPETOBOPHI;

BJIQJCTh pPa3IUYHBIMU CIOCOOaAMU OOIIEHHS W B3aUMOJCHCTBUSA, MOHHUMATH
HaAMEpPEHUS JIPYTUX JIIOACH, MPOSIBISATh YBAXKUTEIBHOE OTHOIIEHHWE K COOECEIHHKY U
B KOPPEKTHOU PopMe (hopMyITupOBaTh CBOM BO3PAKEHHUS,;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOKO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB.

CoBMecTHasI 1eAITEJIBHOCTD:

MOHUMATh U UCIIOJI30BATh MPEUMYIIECTBA KOMaHAHON U UHIMBUIYATbHOU PabOTHI
IIPU pelIeHUU OMOJIOTUYECKON TPOOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTb IPUMEHEHUS
rpYNNoBbIX (HOPM B3aUMOJICUCTBUS MPU PEIICHUN YueOHOM 3a1auu;

BBIOMPATh TEMATHUKY U METOJIbI COBMECTHBIX JIEUCTBHUI C YUETOM OOIIUX HHTEPECOB
Y BO3MOKHOCTEN Ka)KJI0TI'0 YJICHA KOJUIEKTUBA;

IIPUHUMATh L€ COBMECTHOM JAEATEIbHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH
JIEUCTBUA MO €€ TOCTHKEHUIO: COCTABIATH IUIAH JICUCTBUM, PACTIPEIEIISITh POJIA C YIETOM
MHEHHUI YYaCTHUKOB, 00CYKAaTh PE3yIbTaThl COBMECTHOU pabOTHI;

OIICHMBATh Ka4€CTBO CBOETO BKJIAJa M KaXKJOIO0 yYaCTHHUKA KOMAaHJIbl B OOIIMIA
pe3yabTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

peajaraTb HOBBIE TNIPOEKTHI, OLEHWBAaTh MIAEH C T[O3MLUUM HOBU3HBI,
OPUTHMHAIIBHOCTH, MMPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISITh MMO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PA3JIUYHBIX CUTYaLUSX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHBbIC YHUBEpPCAJIbHbIE yUeOHbIE HeHCTBUA

Camoopranusanus:

MCIIOJIh30BaTh OMOJIOTMYECKUE 3HAHUS JUISI BBISABJICHHUS MPOOJIEM W WX PEIICHUS
B )KU3HEHHBIX U YUEOHBIX CUTYAIUSX;

BBIOMpAaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHWM 11€JIeBbI€ U CMBICIIOBBIC YCTAaHOBKH
B CBOUX JEHUCTBUSX U MOCTYIKAaX MO OTHOIICHUIO K KUBOW MPUPOJIE, CBOEMY 310POBBIO
Y 3JI0POBBIO OKPYIKAIOIIUX;

CaMOCTOSITENIbHO ~ OCYILECTBJISATh IO3HABATEIBHYIO JEATEIBHOCTb, BBISBISATH
npoOJjieMbl, CTaBUTh U (OPMYJIHPOBATh COOCTBEHHBIE 3aJa4d B 0O0pa30BaTEJILHOM
JEATEeIIbBHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEIIbHO COCTaBIISATh IIJIaH PEMIEHUS MPOOJIEMBbI ¢ y4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUMH;

JIaBaTh OLICHKY HOBBIM CHUTYAIIUSIM;

pacIMpATh PAMKH Y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHH;

JieaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBATh €ro, OpaThb OTBETCTBEHHOCTD
32 PELICHHUE;
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OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

croco0cTBOBaTh (POPMUPOBAHMIO U TPOSIBIICHUIO IIUPOKON 3pYyIULMU B Pa3HBIX
o0nacTsaX 3HAHWM, MOCTOSHHO TIOBBIIIATH CBOM 00pa3oBaTEeNbHBIM W KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYyallMsiM, BHOCUTh KOPPEKTHUBBI B JI€SITEIbHOCTD,
OIIEHUBAaTh COOTBETCTBHE PE3YJIHTATOB IIEISIM;

BIIQJICTh HABBIKAMHU ITO3HABATEIILHON PEQIIEKCHU KaK OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUNA M MBICTUTENBHBIX MPOIIECCOB, UX PE3YyJIbTATOB U OCHOBAHMi, UCIOJIb30BATh
npuéMbl pedIeKCUU JJIsl OLICHKU CUTYAaIlMH, BEIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKHA U CBOEBPEMEHHO MPUHUMATh PEIIEHUS 0 UX CHUKEHUIO;

PUHUMATh MOTHUBBI U ApTYMEHTBI IPYTHX MPU aHAIU3E PE3YJIbTAaTOB JEATEIIBHOCTH;

IIpunsiTue ceds U APyrux:
IpPUHUMATh ce0sl, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;
IIPUHUMATh MOTUBBI U ApTYMEHTHI IPYTUX [IPY aHAJIM3€E PE3YyJIbTAaTOB JAESITEIbHOCTH,
MIPU3HABAaTh CBOE MPABO U MPABO JPYTUX HA OIIHUOKH;
pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C IMO3UIMH JIPYTOTO YeJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pe3yabTaThl OCBOCHUS COIEpKAHUS yueOHOTO TIpenameTa «buomaorus
Ha YyriyOJIEHHOM YPOBHE OPHEHTHPOBAHBI Ha oOecreueHue MNpodUIbHOTO OO0ydeHUs
oOyyaroruxcst 6uosorud. OHM BKIIIOYAIOT: crienuduueckue Ajis OMOJOTUU Hay4YHBIC
3HaHUS, YMEHUS © CHOCOObI JEHCTBUUA 1O OCBOCHHMIO, HWHTEPHpPETAUH U
npeoOpa30BaHUI0 3HAHWMA, BUIBI JCSITCIBHOCTH IO TOJYYCHHUIO HOBBIX 3HAHUU M WX
NPUMEHEHUIO B PA3UYHBIX y4E€OHBIX, a TaKKE B PEaJbHBIX KU3HEHHBIX CUTYyaI[UsX.
[IpenmeTHBIC Pe3yIBTATHI PEICTABIICHBI 11O TOaM U3YUYCHUSI.

[IpenmeTHbIe pe3yabTaThl OCBOeHUs yueOHOoro mpenmMera «buonorus» B 10 kiacce
JOJKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX
HayK, B ()OPMUPOBAHUU E€CTECTBEHHO-HAYYHON KAPTHUHBI MUPA, B MO3HAHWU 3aKOHOB
OpUPOJIbI U PELIEHUH MpoOJeM palMOHAIBLHOTO MPHUPOAONOIB30BaHUs, O BKIAJE
POCCUHCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE OHMOJIOTUY;

BJIaJICHUEC CUCTEMOU OMOJIOTMYECKUX 3HAHUM, KOTOpast BKJIFOYAET:
OCHOBOIIOJIArarIyue OMOIOTHYECKUE TEPMUHBI U MOHATUS (KU3Hb, KJIETKA, OPraHu3M,
MeTaboIM3M, TOMEOCTa3, CaMOPETYJISALMs, CAMOBOCIIPOM3BEICHUE, HACIEICTBEHHOCTbD,
U3MEHYMBOCTb, POCT U pa3BUTHE), OHOJOTMYECKHE Teopuu (KIETOUHAsI TEOpHs
T. IllBanna, M. Illnennena, P. BupxoBa, XpoMOCOMHAass TEOpHUs HACIECIACTBEHHOCTH
T. Moprana), yuenus (H.. BaBunoBa — 0 nmeHTpax MHOT0OOpa3usi U MPOUCXOKICHUS
KYJbTYpPHBIX pPAacTE€HHUI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB TEPBOrO MOKOJICHHS,
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pacuieryieHusl, YUCTOThI TraMeT, He3aBUCHUMOro HaciemoBanuss [. Menjgens,
TOMOJIOTUYECKUX PSAIOB B HacJenNCTBeHHOW n3MeHunBocTy H.WM. BaBunoBa), MpyUHIIHAITHI
(KOMILJIEMEHTapHOCTH );

BJIQJICHHE OCHOBHBIMH  METOJaMH HAy4YHOTO T[IO3HAHUSA, HCIIOIbh3yEeMbIX
B OHMOJIOTMUECKHX UCCJICIOBAHMIX JKUBBIX OOBEKTOB (ONMUCaHWE, W3MEpEHHE,
HaOJII0/ICHHE, YKCIIEPUMEHT);

YMECHHE BBIJICIATH CYIICCTBCHHBIE TPHU3HAKU: BHPYCOB, KIETOK MPOKAPUOT H
DYKapHUOT, OJHOKJIETOUYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCJIe OaKkTepui,
rpuOOB, pacTeHWH, >XKHBOTHBIX M YEJIOBEKA, CTPOCHHUS OPraHOB W CHCTEM OPTaHOB
pacTeHMii, JKUBOTHBIX, YEJIOBEKA, TPOIECCOB KXU3HEACATEILHOCTH, MPOTEKAIOUIINX
B OpraHU3Max pacTEHH, )KUBOTHBIX M YEJIOBEKa, OMOJIOTUYECKUX MPOIIECCOB: OOMEHA
BeleCcTB (MeTadoJIu3M), TPEBpAIEHUS SHEPruM, OpOKEeHHs, AaBTOTPOGHOTO U
reTepoTpO(PHOro TUMOB MNHUTaHUS, (POTOCMHTE3a M XEMOCHUHTE3a, MUTO03a, MeEio03a,
ramMeToreHe3a, 3MOpUOTeHe3a, IOCTAIMOPHUOHAIBLHOTO  Pa3BUTHS, Pa3MHOXKEHUS,
WHIWBUIYAIBHOTO pa3BUTHSA OpraHu3Ma (OHTOTEHE3a), B3aMMOJICUCTBHS TCHOB,
reTepo3uca, HICKyCCTBEHHOTO 0TOOpa;

yMEHUE YCTAHABJIMBATh B3aMMOCBSI3M MEXJy OpraHOMJAMU KIETKH U UX
GYHKIHUSIMH, CTPOCHUEM KJIETOK Pa3HBIX TKaHEH M WX (PYHKITUSAMHU, MEXKIy OpraHaMH U
CHUCTEMaMU OPTraHOB y PACTEHUH, KUBOTHBIX M 4YeJIOBEKa W MX (QYHKIUAMH, MEKIY
CHUCTEMaMU OpPraHOB U WX (YHKIMSIMHU, MEXKIy dTarmaMud oOMEHa BEIIECTB, dTaraMu
KJIETOYHOTO ITMKJIA M JKU3HEHHBIX ITUKIOB OPraHW3MOB, 3TarlaMu 3MOpPHOHAIBHOTO
Pa3BUTHS, TCHOTUTIOM W (p€HOTUIIOM, (DEHOTUTIOM M (paKTOpPAMH CPEIbI OOUTAHMUS;

YMEHUE BBISBIISATH OTIWYUTEIBHBIC NPH3HAKH JKUBBIX CHCTEM, B TOM YHCIC
pacTeHuH, )KUBOTHBIX M YEJIOBEKA;

yMEHUE  HCIOJIb30BaTh  COOTBETCTBYIONIME  APTYMEHTHI,  OWOJIOTHYECKYIO
TEPMUHOJIOTHIO W CHUMBOJIMKY JJisi JOKa3aTeIhCTBAa POJICTBA OPraHU3MOB Pa3HBIX
CHUCTEMaTUYECKUX TPYTII;

yMEHUE periaTh OMOJIOTHUECKHUE 33]1a4H, BBISIBIISITH IPUUNHHO-CIIC/ICTBEHHBIE CBSI3H
MEXIY MCCIIETyEeMbIMH OMOIOTUYECKUMH TIPOILIECCAMH U SIBIICHUSIMH, JI€JIaTh BBIBOJIBI U
MIPOTHO3bI HA OCHOBAHUY TIOJIYYCHHBIX PE3yJIbTATOB,;

YMEHUE BBITMIOJTHATH JIA0OPATOPHBIC M MPAKTUUECKHE PabOThI, COOI0IaTh TIPaBUIIa
npu paboTe ¢ yueOHBIM U Ja00paTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIIBUTATh TUIIOTE3bI, MPOBEPSATH WX IKCMEPUMEHTAIHHBIMUA CPEIACTBAMU,
dbopMynupys 1eNb UCCIEeNOBAHUS, aHAIM3UPOBATh MOMyUYeHHBIC PE3yNbTaThl U ACNaTh
BBIBOJIBL;

YyMEHHE Yy4YacTBOBaTh B YYEOHO-MCCIENOBATENbCKOW paboTe 1o Ouosoruw,
HKOJIOTHH U MEIUIIMHE, POBOIUMON Ha 0a3e MIKOJbHBIX HAYYHBIX OOIECTB, U Iy OJIUIHO
MPEICTABIIATH MOJTYyYEHHBIE PE3yJIbTaThl HA YICHHUECKIX KOH(DEPEHIINSIX;

YMEHUE OIICHWBATh dTUYECKHUE ACTEKTHl COBPEMEHHBIX HCCIIEIOBaHUN B 00JIacTH
Ouonorm W MEOUIMHBI  (KJIOHUPOBAaHWE, HCKYCCTBEHHOE  OILIOJIOTBOPEHHE,
HaNpaBJIEHHOE U3MEHEHNE TeHOMA U CO3aHNE TPAHCTEHHBIX OPraHU3MOB);
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yMEHUE OCYIIECTBISITh OCO3HAHHBIM BBIOOp Oyaymield npodeccuoHaIbHON
NEeATEIbHOCTH B 00JIacTH OWOJIOTMH, MEIUIMHBI, OHOTEXHOJIOTHM, BETEPUHAPUH,
CEJBbCKOTO XO34WCTBA, MHUIIEBOM MPOMBIIUICHHOCTH, YIAyOJsTh IO3HABATEIbHBIN
WHTEpEC, HAMpaBIICHHBII Ha OCO3HAHHBIA BBHIOOP COOTBETCTBYIONIEH mpodeccun u
OpOJOJDKEHHEe  OMOJOrMYEecKOro  00pa3oBaHUsl B OpraHU3AlMSIX  CPEIHEro
PO eCcCUOHANBEHOTO U BHICIIETO 00pa30BaHUsl.

[IpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHOTO mpenmMera «buonorus» B 11 kiiacce
JOJKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTb 3HAHUI O MECTE U POJIM OMOJIOTMH B CUCTEME €CTECTBEHHBIX
HayK, B (OPMUPOBAHHU COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHBI MHpa,
B [0O3HAHUU 3aKOHOB MPHUPOJBI U PEIICHUU HKOJIOTMYECKUX MPOOJeM YellOBEUYECTBa, a
TaK)Ke€ B PEIICHUU BOMPOCOB PAllMOHAIBHOTO PUPOIOTIONIb30BaHMs, U B POPMUPOBAHUU
LEHHOCTHOTO OTHOIIEHHSI K MPHUPOJE, OOLIECTBY, YEIOBEKY, O BKJIAJ€ POCCUUCKHX U
3apyOeXKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;

YMEHUE BJIAQJE€Th CUCTEMON OWOJIOTMYECKUX 3HAHWM, KOTOpas BKJIKOYAET
onpeeieHUs] U MOHMMAaHUE CYLIHOCTH OCHOBOIIOJNAraloMMX OUOJIOTHYECKUX TEPMUHOB
U TOHATHH (BUI, dKOCHUCTeMa, Ouocdepa), OMOJIOTHYECKHE TEOpUH (PBOIIOLMOHHAS
teopust U. JlapBuHa, cuHTeTHYecKas Teopus 3Botonuu), yuenus (A.H. CesepioBa —
0 MyTSIX W HampaieHusix sBomtouuu, B.M. Bepnanckoro — o Ouocdepe), 3aKoHbI
(renetndeckoro paBHoBecusi Jx. Xapau u B. BaitnOepra, 3apojpliieBoro cxojicTBa
K.M. bapa), npaBuna (Muaumyma lO. JIubuxa, 3K0I0rH4ecKkoil MUpaMubl SHEPTHUH),
runoTe3bl (runotesa «mupa PHK» V. I'unbepra);

YMEHUE BIAJETh OCHOBHBIMM METOJaMHM HAyYHOTO IO3HAHMS, HCIOJIb3yEeMbIMU
B OHOJOTHYECKUX MCCICAOBAHUAX IKUBBIX OOBEKTOB M ODKOCUCTEM (OIHCAHMUE,
U3MEpeHue, HaONIOJeHHe, OKCIEPUMEHT), CMOCO0aMHU BBISBICHUS W  OILICHKH
AHTPOIMOT€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHUE BbIICNIATH CYIIECTBEHHBIE MPU3HAKU: BUI0B, OMOTr€0I[€HO30B, 3KOCUCTEM U
onocdeppl, CTAOUIU3UPYIOLIETO, IBUKYIIETO U Pa3pbIBAIOIIET0 €CTECTBEHHOTO 0TOOPA,
AJIJTONATPUYECKOr0 M CUMIIATPUYECKOTO BHI000pPA30BAHUS, BIMSHUS JIBHXKYIIUX CHII
HBOJIIOIMU Ha TEeHO(POHJ MOMYJSIUU, HPUCIOCOOJIEHHOCTH OpPraHu3MOB K Cpelie
oOWTaHUs, YepeOBaHUs HANPABJICHUI 3BOJIIOLMHM, KPYTrOBOPOTa BEUIECTB M IMOTOKA
HHEPrUU B IKOCUCTEMAX;

yMEHUE YCTAHABIUBATh B3aUMOCBSI3U MEXIY IIPOLIECCAMU SBOIIOLUH, ABMKYILIUMU
CUJIaMU aHTPOIOreHe3a, KOMIIOHEHTaMH Pa3UYHbIX YKOCUCTEM M MPUCIIOCOOIECHUSIMU
K HUM OpPTaHHU3MOB;

YMEHUE BBISBJISATH OTIMYUTENbHBIC TPU3HAKH KUBBIX CUCTEM, IPUCTIOCOOIEHHOCTD
BUJIOB K cpefie OOMTaHUs, a0MOTHYECKUX U OUOTUYECKUX KOMIIOHEHTOB KOCHCTEM,
B3aMMOCBSI3€ OPraHU3MOB B COOOIIIECTBAX, AaHTPOIIOT€HHBIX U3MEHEHUN B AKOCUCTEMAX
CBOCHM MECTHOCTH;

yMEHUE  UCIOJIb30BaTh  COOTBETCTBYIOIIME  ApPryMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISI JI0Ka3aTeJIbCTBA POJACTBA OPTraHU3MOB pa3HBIX
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CUCTEeMAaTHUYECKUX TPYII, B3aMMOCBSI3M OPTraHU3MOB W CpPEIbl OOWTaHUS, €IUHCTBA
4eJI0OBEYECKHX pac, HEOOXOAUMOCTH COXPaHEHHsI MHOTOOOPa3us BUIOB M SKOCUCTEM KaK
YCIIOBUS COCYIIECTBOBAHUS IIPUPOIBI U YETIOBEUYECTBA;

YMEHHE pelaTh OMOJIOTHUECKUE 3a/1a4H, BBISIBIIATh TPUIMHHO-CIICICTBEHHBIC CBSI3U
MEX]Ty UCCIICTyEMbIMU OMOJOTUYECKIMHE TPOIIECCAMH | SIBJICHUSIMH, JIEaTh BBIBOIBI U
IIPOTHO3BI HA OCHOBAHHH TOJIYYCHHBIX PE3YyIbTaTOB;

YMEHHE BBITIOTHSTH JJA00paTOPHBIC U MPAKTUYECKHE PaOOTHI, COO0IATh MpaBUIa
pu paboTte ¢ yueOHBIM U Ja00paTOPHBIM 000PYI0BaHUEM;

YMEHUE BBIIBUTATh TUIIOTE3bI, TIPOBEPSATh WX IKCIEPUMEHTATHHBIMHA CPEACTBAMU,
dbopMynupys 1eTb WCCIEeIOBAaHUS, aHAIM3UPOBATh MOJyUYEHHBIC PE3yNbTaThl U ACNaTh
BEIBOJIBL;

YMEHHE Y4YacTBOBaTh B Y4€OHO-HCCIIEIOBATEIbCKOW paboTe 1o OHOJIOTHH,
HKOJIOTHH U MEIUIIMHE, POBOIUMOM Ha 06a3e MIKOJIbHBIX HAYYHBIX OOIIECTB, U IMyOJIMYHO
MPEICTABIATH MOJYyYEHHBIE PE3yJIbTaThl HA YYCHHUECKUX KOH(DEPEeHIIUIX;

YMEHHUE OIICHUBATH TUIIOTE3bl M TECOPHUU O TPOUCXOKICHUU YXU3HH, YEJIOBEKAa U
YeJIOBEUECKUX pac, O NPHUYMHAX, TMOCIEACTBUSAX U CHoco0ax MpeAoTBpaICHUs
r00anbHbIX U3MEHEHUM B Ouocdepe;

YMEHUE OCYLIECTBISAITH OCO3HAHHBIA BBIOOp Oyaymiedl mnpodeccuoHaNbHOR
JESTENIbHOCTH B 00JIacTH OHMOJIOTHH, SKOJOTHH, MPUPOAOINOIb30BAHUS, MEIUIINHEI,
OMOTEXHOJIOTUM, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOTO XO3SWCTBa, MHUIICBOM
NPOMBINIUICHHOCTH,  yIAyOJsATh  TO3HABATENbHBIA  HMHTEpPEC,  HANpPaBICHHBIN
Ha OCO3HAHHBIN BBEIOOP COOTBETCTBYIOIIEH Mpodeccrur U MPOA0HKEHHE OMOJIOTHYECKOTO
00pa3oBaHMs B OPTaHU3AIUSAX CPETHETO MPO(HECCUOHATBFHOTO U BBICIIIETO 00pa30BaHUS.

40



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
No HaumenoBanne tem | KonnuectBo OcHOBHBIE BUJIbI ACSTEILHOCTH
[IporpamMmmHoOE coaepKaHue
1/ y4eOHOTO0 MpeaMeTa 4acoB 00yUaroIIMXCs
1 | Tema «buosorust Kak HayKa»
1.1 | buonorus kak 1 CoBpeMeHHas 6uoJiorust — PackpriBath conepxaHue TEPMUHOB U

KOMITJIEKCHAsI HayKa
M KaK 4acTb
COBPEMEHHOTO
o01IecTBa

KOMIUIEKCHas Hayka. KpaTkas ucropust
pa3BuTHs Ouosioruu. buonorunueckue
HayKH{ U U3y4aeMble UM IPOOIEMBI.
dyHpamMeHTalbHbIC, TPUKIIATHBIE U
MTOMCKOBBIE HAYYHBIE HCCIIEIOBAHUS

B OMOJIOTHH.

3HaueHune OMoJIOTUH B (DOPMUPOBAHUU
COBPEMEHHOU €CTECTBEHHO-HAYYHOM!
kaptunbl mupa. [Tpodeccun,
CBsI3aHHBIC ¢ OMOOTHEH. 3HAUCHUE
OMOJIOTHY B IPAKTUYECKOM
JIEATEIIbHOCTH YEJI0OBEKa: MEULINHE,
CEJIbCKOM XO3SIMCTBE,
MPOMBIIIEHHOCTH, OXPaHE MPUPOIBI.
JeMoHcTpanuu

[optpetsi: Apucrotens, Teodpacr,
K. JIunnen, JK.b. Jlamapk, Y. /{apBuH,
VY. T'apsen, I'. Mennens,

B.U. Bepnanckuit, 1.I1. ITaBnos,

MOHSTUI: HAYYHOE MUPOBO33PEHNUE,
Hay4yHas KapTHUHA MUpPa, HAYYHbIN
METO/I, TUIIOTE3a, TEOPHUsI, METOIbI
HCCIIETOBAHMSL.

XapakTepu3oBaTh OMOJIOTHIO KaK
KOMIUIEKCHYIO HayKy, €€ MECTO U POJIb
Cpeau IPyTUX €CTECTBEHHBIX HAYK.
OueHnBaTh BKJIaJ OT€YECTBEHHBIX
Y4EHBIX B PA3BUTHE OMOJIOTHH.
OrneHuBaTh poiib OMOJOTUUYECKUX
OTKPBITUM U UCCIICAOBAHUN B Pa3BUTUU
HayKH U MPAKTUYECKON JEATEIbHOCTU
JIOJIEN.

[lepeuncnars mpodeccuu, CBsI3aHHbBIE
C COBPEMEHHOI OHOJIOTHEH.
[IpuBOIUTH MPUMEPHI IPAKTUUECKOTO
WCIIOJIB30BAHUS JOCTHKEHUN OMOJIOTUN
B MEJMIIMHE, CETbCKOM X035HUCTBE,
MIPOMBIIIICHHOCTH U OXPaHE MPUPOIbI
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.. Meunuxos, H.1. BaBuios,

H.B. TumodeeB-PecoBckui,

k. Yorcon, ®@. Kpuk, /I.K. benses.
Tabnuitel u cxeMbl: «CBsA3b OMOJIOTHH
C IpyruMu Haykamm», «Crucrema
OMOJIOTMYECKUX HAYK

Hroro yacos o reme 1
2 | Tema «7KuBble cuCTEeMbI M X U3YYeHHE)
2.1 | Y)KuBble CUCTEMBI U UX 1 JKuBbIE CUCTEMBI KaK MPEAMET PackpeiBaTh conep:kaHue TEPMUHOB

CBOICTBA

n3ydeHus orosoruu. CBOMCTBA KUBBIX
CHUCTEM: €AUHCTBO XUMHYECKOI'O
COCTaBa, TUCKPETHOCTH U LUEIOCTHOCTb,
CJIOKHOCTb U YIIOPSAJIOYEHHOCTh
CTPYKTYPBbI, OTKPBITOCTb,
CaMOOpraHu3amus,
CaMOBOCIIPOU3BEICHHUE,
pa3apakKuMoCTh, U3BMEHYUBOCTb,

POCT U pa3BUTHE.

JlemoHCcTpanumn

Tabauie! ¥ cxeMbl: «OCHOBHEIE
MIPU3HAKY KU3HW», «bromornyeckue
cucTteMbl», « CBOMCTBA JKHUBOM
MaTEepUn»

Y TIOHSTUM: )KUBAsi CUCTEMA, DJIEMEHT,
MOACUCTEMA, CTPYKTYPa; OTKPBITOCTD,
BBICOKAsl YIIOPSIIOYEHHOCTb,
YIIPaBIIEMOCTh, HEPAPXUYHOCTb.
XapaxkTepu3oBaTh CTPYKTYpPY U
CBOMCTBA KUBBIX CUCTEM, OTIUUHS
XUMHUYECKOTO COCTaBa 00BEKTOB KUBOM
1 HeXKUBOU MPUPOIBI, OOIIUI TPUHITUTL
KJIETOYHOM OpraHu3aluu )KUBBIX
CHUCTEM.

CpaBHUBaTh OOMEHHBIE TTPOIIECCHI

B HEXXMBOW W KUBOW MPUPOJIE;
PACKpBIBATh CMBICIT PEAKLIUN
MeTaboJiu3Ma.

OOBSACHITHL MEXaHU3MBbI
CaMOPETYJISALNY )KUBBIX CUCTEM
Pa3JIMYHOTO UEPAPXUUECKOTO YPOBHS;
PacKpbIBaTh CYyTh PUHIIUIIOB
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MTOJIOKUTEIBHON U OTPULATEILHOU
00paTHOM CBSI3H.

AHanu3UpoBaTh CBOMCTBA
CaMOBOCITPOU3BEICHUS, POCTA U
Pa3BUTHSL OPTAHU3MOB

2.2

YpoBHEBast
OpraHu3aIus KUBBIX
CHUCTEM

YpoBHH OpraHU3allH KUBBIX CUCTEM:
MOJICKYJISIPHBIN, KIIETOYHBIH,
TKAHEBBIN, OPraHU3MEHHBIN,
MOIYJISILIMOHHO-BUI0BOM,
HKOCUCTEMHBIH (OMOTeOIIeHOTUYECKHIA ),
ouocdepnsiit. [Iporeccsl,
MPOUCXOIAIINE B )KUBBIX CHCTEMAX.
OcHOBHBIE ITPU3HAKH KUBOTO. JKU3HB
Kak (hopMa CyIIECTBOBAHUS MaTEPHUH.
Haykwu, uzyyaroiiye >KuBbl€ CUCTEMBI
Ha Pa3HbIX YPOBHSIX OpraHU3AINH.
N3yuenue kuBbIX cucteM. MeTo b1
ouosiornyeckoi Hayku. HaGmronenue,
MU3MEpPEHUE, IKCIIEPUMEHT,
CUCTEMATHU3alIMsl, METAaHAIIN3.
[ToHsiTHE O 3aBUCUMON U HE3aBUCUMOM
nepemeHHou. [InannpoBanue
skcniepuMeHnTa. [locrtanoBka u
npoBepka runote3. Hynesas runoresa.
[TonsTre BEIOOPKH U €&
JIOCTOBEpHOCTH. Pazopoc

B OMonornyeckux AaHHbIX. OleHKa

PackpriBath copepxkaHue TEPMUHOB U
MOHATUI: OOMEH BEILIECTB U
MIPEBpPALIECHUE YSHEPTHH,
CaMOBOCITPOM3BE/ICHUE,
CaMOpETyJIsiLMS, Pa3BUTHE, )KU3Hb,
Hay4HbIN (haKT, HAYYHBIA METO/I,
npo0OJiemMa, TUIIOTE3a, TEOPH s, PABUIIO,
3aKOH.

IlepeuncnsaTh NpU3HAKK )KUBOTO.
XapakTepu30BaTh OCHOBHBIE YPOBHHU
OpraHU3al1U KUBbIX CHCTEM U METOBI
OMOJIOTUYECKUX UCCIICTIOBAHUN.
OmnuceIBaTh 0COOCHHOCTH,
XapaKTEPHBIE JJIs1 KaXKJI0T0 YPOBHS
OpraHu3alyU )KUBOTO.

HasbiBaTh HayKu, U3y4arouue KUBbIE
CHUCTEMBI Ha Pa3HbIX YPOBHSX
OpraHu3alyu.

CpaBHHBaTh MEXTy COOO0 )KUBBIC
CHUCTEMBI Pa3HbIX YPOBHEN
OpraHu3alyy U MPOUCXOIAIINE B HUX
MIPOLIECCHI.
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JIOCTOBEPHOCTH MOJYYEHHBIX
pe3yJsibTaTtoB. [I[puunHbBI HCKaXKEHUS
pe3yJIbTaToB 3KciepumeHTa. [ lonstue
CTaTHCTUYECKOTO TECTA.
JleMoHCTpaMuA

Tabyuibl U cXeMbl: «YPOBHH
OpraHu3alyy KUBOU MPUPOJIBD»,
«CtpoeHue KUBOTHOM KIIETKW,
«TkaHu )XUBOTHBIX», « CHCTEMBI
OpPraHoOB Y€JIOBEYECKOTO OPraHU3May,
«buoreonenos3y, «buochepay,
«MeTo1bl U3yYeHHUS )KUBOU IIPUPOIBDY.
Oo6opynoBanme: 1ad0paTopHOE
000pyI0BaHUE JIJIs IPOBEACHUS
HaOJII0JICHUM, N3MEPECHUH,
AKCIIEPUMEHTOB.

IIpakTnueckasi padora
«Mcnonp30BaHue pa3InuHbIX METOJIOB
MIPY U3YYEHUH )KUBBIX CUCTEM.

IToka3bIBaTh pOJIb THIIOTE3 U TEOPUU
B ()OPMUPOBAHUH €CTECTBEHHO-
HAay4YHOM KapTHHBI MUPA

HToro uacoB o teme
3 Tema «bHuoJOTrus KJISTKH»
3.1 | Ucropust OTKPBITHS K Knerka — cTpykTypHO- PackpriBaTh conepkaHnue TEpMUHOB U

M3yYECHUS KIIECTKHU.
Knerounas Teopus

(GbyHKIIMOHATbHAS €TMHULIA )KUBOTO.
HcTopust OTKPBITHS KIIETKH.

Pabotsl P. I'yka, A. JleBenryxa.
Kunerounas teopus (T. llIBanH,

M. netinen, P. Bupxos). OcHOBHbIE

MOHATHI: KJIeTKa, OpraHesUIbl,
AYKapHuOThI, TPOKAPUOTHI, BUPYCHI,
UTOJIOTHUS (KJICTOYHAsT OMOJIOTHS),
KJICTOYHAsI TEOpHsl.
XapakTepu3oBaTh OCHOBHBIE ITAIlbI
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MTOJIOKEHHS] COBPEMEHHOM KJIETOUYHOU
TEOPUHU.

JleMoHCTpanun

Iloptpersl: P. I'yk, A. JleBenryk, T.
[ITBanH, M. llInennen, P. Bupxos, K.
M. bap.

O0opynoBaHme: CBETOBOM MUKPOCKOIT,
MUKpOIIpENapaTsl paCTUTEIbHBIX,
KUBOTHBIX U OaKTEpUAIbHBIX KJIETOK

Pa3BUTHUS IIUTOJIOTHH KaK HAYKH U €€
oopMIICHUE B KJICTOUYHYIO
OHMOJIOTHIO.

[TokasbIBaTh BKJIA] YUEHBIX-OMOIOTOB
B U3yYCHHE KJIETOYHOTO CTPOCHUS
OpPTraHHU3MOB.

[lepeuncisiTh OCHOBHBIE MTOJIOKCHHUS
KIJIETOYHOU TEOPHUH, OOBSICHATH €€ PO
B ()OpMUPOBAHNH €CTECTBEHHO-
HAYYHOU KapTUHBI MHUpA.

[TpuBOIUTH AOKA3ATENBCTBA

POJICTBA OPTAaHNU3MOB

C UCI0JIb30BAHNUEM TOJI0KEHU I
KJIETOYHOU TEOPUU

3.2

MeTtoabl
MOJIEKYJISIPHOU 1
KJIETOYHOM OMOJIOTUU

MeToabl MOJIEKYJISIPHOW U KIETOYHOU
OMOJIOTMU: MUKPOCKOTIHS,
xpomarorpadusi, 3IeKTpodope3, METO
MEUEHBIX aTOMOB, AuddepeHImaIbHoe
HeHTpUyTUpOBAHUE,
KyJbTUBAPOBAHUE KJIETOK.

H3yuenue puxcupoanuvix Kiemox.
DNEeKTPOHHAs! MUKPOCKOMIUSI.
Kondghoxkanvnaa muxpockonus.
Bumanvhoe (npusicusnennoe) usyuenue
KIemoxK.

JdeMoHcTpanuu

PackpbIBaTh cofepkaHue TEPMUHOB U
MOHSTUN: MUKPOCKOIIMPOBAHHUE,
IIPUTOTOBJIEHUE CPE3O0B,

g depeHnranbHOe OKpaIIMBAHNE,
xpomarorpadus, daeKTpodopes, MeToa
MEUEHBIX ATOMOB, LICHTPU(DYTUPOBAHHKE,
METOJ KYJIbTYpPbl KJIETOK U TKaHEM,
MeTtoJ pekoMOuHaHTHRIX [IHK.
XapakTepu3oBaThb OCHOBHBIE METO/IbI
W3YUYEHUS KUBOU PUPOJIBI.

I'oToBUTH BpeMEHHBIE
MHUKpPOIpEnaparsl, pacCMaTPUBATh UX
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Tabauiel u cxeMbl: «CBETOBOM
MUKPOCKOID», « DIIEKTPOHHBIH
MUKpOCKOI», «VcTopus pazButus
METO/I0B MUKPOCKOITAW.
O6opynoBaHme: CBETOBOM MUKPOCKOIT,
MUKPOIpEenapaThl paCTUTEIbHBIX,
’KUBOTHBIX M OAKTepUATIbHBIX KIJIETOK.
IIpakTnyeckas padora

«M3ydeHne MeTo/10B KJICTOUHOMN
ouonoruu (xpomartorpadus,
anexkTpodopes, nuddepeHimaiTrHoe
uentpudyruponanue, [1LIP)»

B CBETOBOM MHKPOCKOIT 1 ICJIaTh
OITMCaHHE.

OOBSCHTH U COOJII0IaTh MPaBUIIA
TEXHUKHA MUKPOCKOITMPOBAHUS

Htoro yacoB o teme 2
4 Tema «XuMHYeCKasi OPraHU3alMA KJICTKID
4.1 | XuMHYECKHI cOCTaB 2 XUMHUUYECKHM COCTaB KJIETKU. Makpo-, | PackpeiBath cojepkaHrne TEPMUHOB U
KJIeTKH. Boga n MHUKPO- ¥ YJIbTPAMUKPOIIEMEHTHI. MOHSITUH: DIIEMEHTBI-OMOTEHBI, TUTIOJb,
MHHEpPAJIbHbIC Bopna u €€ ponb Kak paCTBOpUTEILS, BOJIOPOJIHASI CBSI3b, THAPO(UIBHOCTD,
BEIIECTBA peareHnra, yyactue ruApoPoOHOCTh, TYprop, MUHEpaIbHbIE

B CTPYKTYPUPOBAHUHU KIIETKH,
TEIUIOPETYIAUNH. MUHEpaIbHBIE
BELIECTBA KJIETKU, NX ONOJIOrHYecKas
poib. Posib KATHOHOB M AaHHOHOB

B KJICTKE.

JdeMoHcTpanuu

Huarpammel: «Pacnipenenenue
XUMUYECKUX DJIEMEHTOB B HEKMBOM
npuponey, «Pacupenenexue

BeIeCTBA, Oy(PepHbIE CUCTEMBI,
AQHUOHBI, KATHOHBI.

[TepeuncnaTh 0COOEHHOCTH
XUMHYECKOTO COCTABA KJIETKH.
Paznnuars Makpo-, MUKpPO- U
YIABTPAMHUKPOIJIEMEHTHI, BXOISIINE

B COCTaB KUBOTO U UX POJIb

B OpraHu3Me.

XapakTepu3oBaTh CTPOCHUE U CBOWCTBA
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XMUMUYECKHX JIEMEHTOB B KUBOIA
IPUPOICY.

Ta6nuiet u cxemsbl: «llepuoanueckas
TaOJIUIa XUMUYECKHUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJIbI BOJABDY,
«BemecTBa B coCcTaBe OPraHu3MOBY

BOJIbI; OOBSICHATH TPUYMHBI €€ 0COOBIX
CBOMCTB M ()yHKIIUH B KJIETKE.
[TokaspIBaTh pOJIb KATHOHOB U AHHOHOB
B 00€CIIeUYeHUH MPOIIECCOB
KU3HEACSITEITLHOCTH (OCMOPETYJISIIHNSA,
CO3/1aHrEe MEMOpPAHHOTO MMOTeHIINANIA,
perysnus paboThl OEJIKOB), pabOTHI
Oy(epHbIX cucTeM.

YcTaHaBIMBaTh B3aUMOCBSI3b CTPOCHUS
1 QYHKIIUA HEOPTAaHUICCKUX BEIIECCTB
KJICTKH

4.2

Oprannueckue
BEIIECTBA KJIETKHU —
Oenku

Opranuyeckue BEIIECTBA KIETKH.
buonornueckue nonumepsl. benku.
AMWHOKHCIIOTHBIA COCTaB OCJIKOB.
CTpyKTyphl O€JIKOBOI MOJICKYJIHI.
[lepBruuHas cTpykTypa Oesnka,
NenTuiHas cBa3b. BTopuuHasi,

TPETUYHAsA, YETBEPTUYHAS CTPYKTYPBI.

Henatypanus. CBoiicTBa OEIKOB.
Kinaccuduxanus 0€aKoB.
buonornyeckue pyHKIMM OEIKOB.
Ipuonui.

JdeMoHcTpanuu

IToptper: JI. [lomuHr.

Tabnuiel u cxembl: «CTpoeHUE
MOJIEKYJIBI OeTkay», « CTpyKTypbl
OEITKOBOM MOJIEKYJIBDY.

PackpbIBaTh copepkaHue TEPMUHOB U
HOHSTUI: MOHOMEDPBI, TOJIUMEPHI, OEIOK
(mIpoTeuH), NenTUa, aMUHOKUCIIOTA,
MENTH/IHAS CBSA3b, MOJIUIIEIITH]I,
JeHaTypalus, peHaTypauus,
I00YJIsIpHBIE U PUOPUILIIPHBIE OCNKH,
MIPUOHBI.

XapaxkTepuszoBaTh OCJIKH, UX
CTPYKTYPHYIO OpraHU3alnIo U PYHKIUH
(cTpykTypHasi, SJHepreTuyeckas,
CUTHAJIbHASI, PETryJIsITOpHAs,
JBUTATeIIbHAs, 3allUTHAS,
(dbepMeHTaTUBHASA).

Ha3biBaTh XUMHYECKHE OCHOBBI
(dbopMHUpoOBaHUs CTPYKTYpP OEITKOBOM
MOJIEKYJIBI.
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O6opynoBanme: XUMUYECKAS IOCY1a U
o0opyIoBaHUE.

JlaboparopHnasi paGora

«O0Hapyx eHHe OEIKOB C TOMOIIBIO
KaueCTBEHHBIX PEaKIIHil»

[TpuBoAUTE IpUMEPHI PUOPUIIIAPHBIX,
IJI00YJISIPHBIX OEJIKOB.

BBINOTHATE KaUeCTBEHHbIE PEaKLIUU
Ha OOHapy’keHHe OEITKOB B KJIETKE;
OOBSICHATH MOy4YE€HHBIE PE3yJIbTaThI

4.3 | Oprannyeckne VYrneBonbl. MoHOCaxapubl, PackpbiBath coepxanue TEPMUHOB U
BEIECTBA KIJIETKU — Jcaxapybl, OJIUTOCaXapuIbl U MOHSITUI: YTIIEBOJIbI, MOHOCAXapHUIbI,
YTJIEBOIbI nonucaxapuabl. OOIIHIA TTaH CTPOSHHS | AMCAXAPUIBI, OJIMTOCAXAPUIBI,

U PU3NKO-XUMHUYECKUE CBOMCTBA HoJiMcaxapujbl, III0K03a, pubo3sa,
yraeBooB. buonorndyeckue QyHkuu | 1e30Kcupr003a, TaKT03a, MaJIbTo3a,
YTJIEBOJIOB. caxapo3sa, Kpaxmall, TJIMKOTEH,
JlemoHCcTpauumn LIEJLIII0JI03A.
Tabauib! u cxembl: «CTpoeHHEe KnaccuduimpoBars yriieBoibl
MOJIEKYJI YIJIEBOIOBY 10 CTPOEHUIO U MEPEUUCIATh UX
(hyHKITUH.
[IpuBOAUTH IPUMEPHI PA3THUUHBIX
YTJIEBOJIOB (MOHOCAXapHU/IOB,
AMCaxapuioB, OJUTOCAXAPUIOB,
MOJIMCaXapuJioB)
4.4 | Opranudeckue Jlunuael. I'uapodunbHo-THAPOGOOHBIE | PackphiBaTh copepkaHue TEPMUHOB U

BCIICCTBA KJICTKH —
JIMIINABI

cBoiicTBa. Knaccudukanus munuaos.
Tpurmunepuapl, GpochOoTUITHIBI, BOCKH,
cTepoubl. bronornyeckue GpyHKITMN
aunuaoB. OOme cBoiicTBa
OMOJIOTHYECKUX MEMOPAH — TEKY4ECTh,
CITOCOOHOCTH K CaMO3aMbIKaHHIO,

MOy ITPOHUIIAEMOCTb.

MTOHSATHUHN: UMb, TPUTTAIICPU/IBI,
dbocdomumnuibl, BOCKH, CTEPOUIBI,
JUTIOTIPOTEUHBI, TTTUKOJIAITHIBI.
KinaccudunmpoBats TUnuabl

10 CTPOCHHMIO; XapaKTePHU30BaTh MX

dbyHKIIUN
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JleMoHCTpanumn
Tabauipt u cxembl: «CTpoeHHE
MOJIEKYJI JTUITUOBY

4.5

Hyxiennosie
KHCIIOThL. CTpoeHue U
¢byukuu JJHK, PHK,
ATOD

Hyxnennossie kucnorsl. JIHK n PHK.
CrpoeHre HyKJIEHHOBBIX KHCIIOT.
Hyxneotunsl. [IpuHnmn
KOMILIEMEHTapHOCTH. [IpaBuiio
UYapradda. Ctpykrypa JHK — nBoiinas
CIUpalib. MECTOHAXOXKICHUE U
ounonornyeckue pynkuun JHK. Bus
PHK. ®ynkiuu PHK B kietke.
Crpoenne monekynsl ATO.
Makposprudeckre CBsi3u B MOJIEKYJIE
AT®. buonornueckue Gpynkiuu ATO.
BoccraHOBIEHHBIE IEPEHOCUHUKH, UX
(GyHKLUMHU B KIETKE. /[pyaue
Hykaeozuompugocgpamot (HTD).
CexBenupoBanue JTHK. Memoowi
2eHOMUKU, MPAHCKPUNTNOMUKU,
NPOMEOMUKU.

JleMmoHcTpanuu

IToprpetsl: [Ixx. Yorcon, @. Kpuk,

M. Yunkunc, P. ®panknun, @. CauHrep,
C. Ilpy3unep.

Tabauue! u cxembl: «HyknenHoBbie
KHCIIOTBD», « CTPOEHUE MOJIEKYJIbI
ATO».

PackpbIBaTh coepxaHue TEPMUHOB U
HNOHATUIN: J€30KCUPUOOHYKIEUHOBAS
kuciota (JJHK), pubonyknennoBas
kuciora (PHK), nykneoTun, HyKiIeo3u/I,
a30TUCThIE OCHOBAHMSI, a/ICHUH, TYaHUH,
LUTO3WH, TAMUH, ypaluJ,
KOMILJIEMEHTAapHbIE OCHOBAHMSI,
aagenosuHTpudocdar (ATD),
MaKpOd3pruyeckas CBs3b,
CEKBEHUPOBAHKE, FTEHOMUKA,
TPAHCKPUIITOMHUKA, IPOTEOMUKA.
XapakTepu3oBaTh, ONIMCHIBAThH U
CXEMaTUYeCKH U300pakaTh CTPOEHUE
Hykieoruga JIHK u nBoiiHoOM ciupann
JIHK, cexBenupoBanue /JHK.
OnuceiBaTh npouecc pernukanuu JJHK
B KJIETKE U Ha3bIBaTh €r0
OMOIOrHYecKoe 3HauUeHue.
XapakrepuzoBath pynkuuu JJTHK.
Pasznuuarts ctpykrypy u dynkiun PHK.
OmnuceIBaTh TPOLECC TPAHCKPUIILUH.
CpaBHHBaTh HYKJIENHOBBIE KUCJIOTHI
(IHK u PHK).

XapakTepu3oBaTb 0COOEHHOCTH
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OobopynoBanme: XUMUYECKAS IOCY1a U
o0opy1oBaHUE.

JlaboparopHnasi paGora
«HMccnenoBanue HyKJIEMHOBBIX KHCIIOT,
BBIJICJICHHBIX U3 KJIIETOK Pa3IUYHbIX

ctpoenus u pynkuun ATO.
®opmynupoBaTh U OOBSICHATH TPUHITHIL
KOMILJIEMEHTAPHOCTHU U TPABUIIO

Yapradda

OpTraHU3MOB»
4.6 | MeTobI CTPYKTYPHOIA 1 CrpykrypHast OMoJIorus: PackpeiBath conepxaHue TEPMUHOB U
onoJsioruu OonoxumMmuveckue u onopuznueckue MOHATHUI: MOJICTUPOBAHUE,
WCCJIEIOBAHUSI COCTABA U KOMIIBIOTEPHBIN JU3ailH.
MPOCTPAHCTBEHHOU CTPYKTYPBI [IepeunciiATh MEpCIEKTUBHBIE
ouomonexyn. Mooenuposanue HaIlpaBJICHUS! HAYYHBIX UCCIEA0BaHUI
cmpykmypol u (pyHKyutl OUOMOAEKYA u | B CTPYKTYPHON OMOJIOTMH, PaCKpPhIBATh
ux xomnnekcos. Komnvromepnuwiti UX 3HAYEHUE JIJI1 MEJULUMHBI U
OU3aH U OPeAHUYeCKULl CUHMe3 CEJIbCKOI0 X035I1MCTBA
OUOMONEKYT U UX HENPUPOOHBIX
anano208
Hroro yacos o teme 10
5 | Tema «CTpoeHne u (PYHKIUH KJIETKI
5.1 | Tumsl KIETOK. 1 Tunel KIETOK: 3yKapuOTHYECKas U PackpriBath copepxaHue TEPMUHOB U
[IpokapuoTnueckas npokapuoruyeckas. CTpykTypHO- MTOHATHN: TPOKAPUOTUYECKAS KIIETKA,
KJIETKa GbyHKIIMOHATBHBIE 00pa30BaHUS KJIETOYHAs CTEHKA, MYPEUH,
KJICTKHU. (dhoTOCUHTETUYECKHE MEMOpaHHI,

CrtpoeHure MpOKapuOTHIECKON KIICTKHU.
Krnerounast crenka 6akTepuii U apXxei.
OcoO6eHHOCTH CTPOCHUS
reTepoTpodHON U aBTOTPOHOM

(bnareuiH.

Xapaktepu3oBath (OPMY B pa3Mepbl

MIPOKAPHOTHYCCKUX KIIETOK; (PYHKITUN
TeHETUYECKOTO anmnapara mpoKapHoT.
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MPOKAPUOTUYECKUX KIETOK. MecTo U
POJIb IPOKAPHUOT B OMOIIEHO3aX.
JleMoHCTpanun

Tabauip! u cxembl: «CTpoeHHE
HYKAPUOTUYECKON KIETKN», «CTpoeHHe
MPOKAPUOTUYECKOMN KIIETKH

OnuceiBaTh MpoIIECC
CIIOpoOOpa3oBaHUsl, OTMEYATh €T
3HAYCHHUE I BBDKUBAHUS OaKTepuid
pU yXYJIIIEHUU yCIOBUN
CYILI€CTBOBAHMSI.

OnuceIBaTh pa3MHOXKEHHE TPOKAPHOT.
OrneHnBaTh MECTO U POITH TIPOKAPUOT
B OMOIIEHO3aX

5.2

Crpoenue
AYKapUOTHYECKOMN
KJIETKHU.
[ToBepXHOCTHBII
amnmnapar KJIEeTKU

Crpoenue u GyHKIMOHUPOBAHHE
DYKapUOTUYECKON KIIETKH.
[Ina3maTuueckas MemOpaHa
(mna3zmanemma). CTpykTypa
1a3MaTHYECKO MEMOpaHBbI.
TpaHcropT BEWECTB yepes
I1a3MaTHYECKYI0 MEMOpaHy:
naccuBHbIU (MU y3us, odneryéHHas
nuddy3ust), akTUBHBIN (MIEPBUYHBIN U
BTOPUYHBIN aKTUBHBINA TPAHCTIOPT).
[TonynpoHuitaeMocTh MEMOPaHHI.
PaboTa Hatpuii-kanueBoro Hacoca.
DHJIONUTO3: MMHOIUTO3, (ParomuTo3.
Ox3omuTo3. Kierounas creHka.
CrpykTypa ¥ PyHKIIMHU KIETOYHOM
CTEHKU pacTeHUl, rpuooB.
JdeMoHcTpanuu

Tabauue! u cxembl: «CTpoeHue
AYKAPUOTUUYECKON KIETKN», « CTpoeHue

PackpbIBaTh cofepkaHue TEPMUHOB U
HNOHSTHMN: IJIa3MaTHYecKasi MeMOpaHa
(mma3manemma), JKUJIKOCTHO-MO3andHast
MOJIeb, MEMOpaHHbIE OEIKU
(nepudepuueckuie, UHTETPAIILHEIE),
IMKOKATUKC, TudPy3us, ocMoc,
aAKTUBHBIN TPAHCIOPT, HIOLUTO3,
(haroruTo3, MUHOIMTO3, IK30ITUTO3,
KJIETOYHAs CTEHKA, TIa3MOJIECMBI,
CUMILIACT.

XapakTepu3oBaTb 0COOCHHOCTHU
CTPOEHHMS U (PYHKIIMH SyKapUOTHUECKON
KJIETKH; TPAHCIIOPT BEILIECTB

yepes MIa3MaTHIeCcKyt0 MeMOpany:
[TACCUBHBIN U aKTUBHBIN TPAHCIOPT;
paboTy OelKOB-KaHaJIOB; paboTy
HaTPUII-KaJIMEBOT0 HACOCA; CTPYKTYPY U
(YHKIHMU KJIIETOYHOU CTEHKH PACTEHUMN
U TpuboB
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KUBOTHOU KIIETKNW», «CTpoeHue
PACTUTEIBLHOU KJIETKW.
O6opynoBaHme: CBETOBOM MUKPOCKOI,
MUKpPOTpEnapaTbl paCTUTEIbHBIX,
KUBOTHBIX KJIETOK.

IIpakTuyeckasi padora

«M3yyeHne CBOMCTB KJIETOYHOU
MeMOpaHbD»

5.3

[MuTorutazma u eé
OPTaHOUIbI

[Mutonna3ma. Lluto3oib. I{luTockener.
JIBrxeHue ruToruia3Mbel. OpraHou bl
kieTkr. OTHOMEMOpPaHHBIC OPTAHOMIBI
KJIETKH: SHJOIIJIa3MaTHIECKAasl CETh
(BIIC), anmmapat I'oab1Ku, TU30COMBI,
WX CTpOCHHUE B (PYHKITNU. B3anMOCBs3b

OI[HOM€M6paHHBIX OpraHOHN OB KIICTKH.

CrpoeHue rpanyJIsIpHOTO PETHKYITyMa.
Mexanusm nanpaesnenus 6enkos ¢ IIIC.
Cunre3 pacTBopuMbIX 0enkoB. CuHTe3
KJICTOYHBIX MeMOpaH. [ maakuii
(arpaHyJIsipHBII) SHIOTIIA3MATUYECKUI
petukynyM. CekpeTopHasi GyHKIUS
anmapara ['onbku. Moouguxayus
benkos 6 annapame I o1vodicu.
Copmupoexa benkos 6 annapame
T'onvoorcu. TpancnopT BELIECTB

B KJIeTKe. BakyoJii pacTUTEIbHBIX
kieTok. Knetounsiit cok. Typrop.

PackpwiBath conepkaHue TEPMUHOB U
MOHATHI: TUTOIIa3Ma, LIUTO30J1b,
LIUTOCKEJIET, KOMIAPTMEHTHI,
OpPTaHOU/IbI, HHIOTIA3MATHUYECKAS CETh
(BIIC), anmmapat I'oab KU, TU30COMBI,
BaKYyO0Jib, pUOOCOMBI, AaBTOJIU3,
BE3UKYJISIPHBIA TPAHCIIOPT,
MIEPOKCHCOMBI, KJIIETOYHBIN COK, TYProp,
MUTOXOHAPUH, KPUCTHI, TIACTUBI,
XPOMOIUIACTHI, JIEHKOILIACTHI,
XJIOPOTUIACThI, CTPOMA, TPaHBbI,
TUJIAKOU I, JTaMeJuia.

XapakTepu30BaTh HUTOILIA3MY
AYKaApUOTHYECKOMN KIIETKH;
KJIACCU(DHUITMPOBATH OPTAHOUIBI

B 3aBUCUMOCTH OT OCOOCHHOCTEH UX
cTpoeHus (0 THOMEMOpaHHbIE,
JIByMEMOpaHHbIC, HEMEMOpPaHHEIE);
OMHCHIBATH (PYHKITUU KAXKIOTO

52




[ToayaBTOHOMHBIE OPraHOUABI KJIETKU:
MUTOXOHIPHH, IJIACTUIBIL.
Ilpoucxoocoenue mumoxornopuil u
nracmud. Cumoduozenes

(K.C. Mepeoickosckuil, JI. Mapeynuc).
Crpoenue u pyHKINN MUTOXOHIPUNA U
ractull. [lepBuyuHbIe, BTOPUYHBIE U
CJIOKHBIEC TLJIACTU/IBI
(hOTOCUHTE3UPYIOIIUX IYKAPHOT.
XJI0pOIIaCThl, XpPOMOILIACTHI,
JIEMKOIUIACTBI BBICIINX PACTEHHM.
JleMoHcTpanuu

[Hoptpetsl: K. C. MepexkKOoBCKUH,

JI. Maprynuc.

Tabmauue! u cxempl: «CTpoeHue
DYKapUOTUYECKON KIETKN», «CTpoeHHe
KUBOTHOU KJIETKN», «CTpoeHHe
PACTUTENBHOU KIETKN», «CTpoeHue
MUTOXOHAPUM.

Oob6opynoBaHme: CBETOBOM MUKPOCKOIT;
MUKpOIpenapaTbl paCTUTEIbHBIX,
YKUBOTHBIX KJIETOK.

IIpakTnueckasi pabora

«M3yueHure ABUKEHHUS LIUTOIIa3MBbl

B PACTUTEIbHBIX KIETKaX).
JlaGopaTopHasi pabora
«HccnenoBanue nia3Molin3a

OpraHou/ia B KJIETKE.

OOBSICHATH COOBITHS, CBSI3aHHBIC

C BHYTPUKJICTOUYHBIM MUIIIEBAPECHUEM,
€ro 3Ha4eHUE JJIsl OpraHu3ma.
OTMeuaTh 3HaYEHUE [IUTOCKEIIETA;
XapaKTepU30BaTh €ro AJIEMEHTHI
(MuUKpOTpyOOUKH, MUKPO(DUITIAMEHTHI,
MIPOMEKYTOUHbIE (PUIIAMEHTHI), UX POJIb
B KU3HEAEATEIbHOCTU KIIETOK U TKaHEU
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" ACTIIa3MOJIN3a B PACTUTCIIbHBIX
KIJIICTKax>»

5.4 | HememOpaHHbie HememOpaHHbIe OpraHOUAbI KIETKH PackpriBaTh coneprkanne TEpPMUHOB U
OPTaHOMIbI KJIETKU CtpoeHue n pyHKIMH HEMEMOPAHHBIX | IOHATHI: pubOCOMa, TIOJIMCOMA,

OpPraHOU0B KJIETKU. PUOOCOMBI. MUKPOTPYOOUKH, TYOYJTUH, KJICTOYHBIN
IIpomesxcymounvle gpunamenmut. HEeHTp (LIEHTPOCOMA), LIEHTPUOIIH,
MukpodunameHTsl. Akmunossie neHrpocdepa, )KryTUKU, PEeCHUYKH,
Muxpoghunamernmuol. MplieuHbIe 0a3anbHOE TENbIIE.
KJIETKH. AKMUHO8ble KOMNOHEHMbL XapakTepru30BaTh HEMEMOpaHHbBIC
HeMbIULEYHBIX KIIeMOK. OpPraHOUbI KIETKH, UX CTPOCHUE U
Mukpotpy6ouku. KieTouHslii LeHTp. dbyHKIIUN
CrtpoeHue 1 IBUKEHHUE KIYTUKOB U
pecHruek. MukpoTpyOOUKH
uuromnasmsl. Llentpuons. benku,
accoyuuposantvle ¢
MUuKpoguiamenmamu u
muxpompyboukamu. Momopnvle 6enxu.
JleMmoHcTpanuu
Tabauisl u cxembl: «CTpoeHue
’KUBOTHOMH KJIeTKn», «CTpoeHue
pPaCTUTETHHON KIETKM

5.5 | Ctpoenue u pyHKINN Anpo. Obonouka spa, XpOMaTHH, PackpbIBaTh conepxaHue TEPMUHOB U

saapa

KapuoIu1a3Ma, sAPBIIIKH, X CTPOECHUE
U GyHKUMU. SnepHblil OenKOBBIN
Matpukc. [IpoctpancTBeHHOE
PacroJI0KEHUE XPOMOCOM

B UHTEP(PA3HOM sIpE.

MOHATUM: SAPO, AAepHas 000JI0UKa,
SZIEPHBIE TIOPHI, HYKJICOTIa3Ma
(kapuoruia3ma), TeHOM, XpOMaTHH,
DYXpPOMaTHH, TETEPOXPOMATHH,
STIPBIIIKO, XPOMOCOMBI, IIEHTPOMEPA,
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DyxXpomamun u 2emepoxpomMamuH.
benku xpomaTrHa — TUCTOHBI.
Jlunamuka si0epHoti 060104KU

6 mumo3se. foepnuiii mpancnopm.
Kierounble BKIIIOUEHHUS.
JleMoHCTpanun

Tabauiel u cxemsbl: «SAapo»

KHUHETOXOP, KIIETOYHBIC BKIIFOUEHUSI.
XapakTepu30BaTh KJIETOYHOE SIAPO KaK
LICHTP YIPABJICHUS
KUZHEAECATEIbHOCTHIO KIIETKH;
TEHETUYECKUH anmnapar KJIETOK
AYKapHOT, CTPOEHUE U QYHKIIUU
XPOMOCOM.

OnuceIBaTh CTPYKTYPHI SA7Ipa U UX
B3aMMOCBSI3b C OPTAHOUIAMHU
LUTOIIa3MBbI

5.6. | CpaBHuTeNnBHAS
XapaKTepUCTHKA
KJIETOK 3yKapuoT

CpaBHUTENbHAA XapaKTEPUCTUKA
KJIETOK DYKapHOT (pacTUTEIBHOM,
YKUBOTHOM, TPUOHON).
JleMmoHCcTpanun

Tabauib! u cxembl: «CTpoeHHE
YKapUOTUYECKON KIIETKWY,
«CtpoeHue KUBOTHON KIIETKNY,
«CTpoeHune pacCTUTENBHOM KIETKW.
Ob6opynoBaHme: CBETOBOMH MUKPOCKOIT;
MUKpOIIpEnapaTbl paCTUTEIbHBIX,
KUBOTHBIX KJIETOK.

JlaGoparTopHasi pabora
«H3ydeHne cCTpoeHus KIETOK
Pa3IUYHBIX OPTAHU3MOB

XapakTepu3oBaTh TUIIbI KJIETOK
AYKApHUOT: PaCTUTEIbHAs, )KUBOTHAS,
rpuOHasi.

CpaBHUBATh MEXKy COOOM CTPOCHUE U
KUZHEICSITENBHOCTh DYKAPUOTUUECKHUX
KJIETOK U POJIb TPOKAPUOT

B OMOIIEHO3aX

HToro uacosB o teme
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Tema «O0MeH BEIIECTB U NMPEBPAIICHUE JHEPI'NU B KIICTKE»

6.1

OOMEH BEIIeCTB —
METa00JIU3M

3

AccuMuUSIIUS U TUCCUMUIISILIUS —
JIBE€ CTOPOHBI MeTabommn3Ma. Tumsl
oOMeHa BeIeCTB: aBTOTPO(HBIN 1
rerepoTpoHbIN. YyacTue Kuciopoaa
B 0OMEHHBIX MPOIECcCcax.
DHepreTudeckoe ooecreueHne KIETKU:
npeBpaiieHue AT® B 0OMEHHBIX
npoueccax. @epMeHTaTUBHBIN
XapakTep peakuuid KJIETOYHOIO
MeTtabonusma. epMeHThl, UX
CTPOEHHUE, CBOMCTBA U MEXAHU3M
nerctBus. Kopepmentol. Otnnuns
(epMEHTOB OT HEOPTaHUYECKUX
KaTaJIn3aTopoB. benku-akTBaTOPHI U
OEJIKU-UHTUOUTOPBI. 3aBUCUMOCTb
CKOPOCTH (hepMEHTATUBHBIX peaKIIUN
OT Pa3IUYHbIX (PAKTOPOB.
JleMmoHcTpanuu

Tabuuikl U cxeMbl: « DOTOCHHTESY,
«JHEpreTUYecKuii OOMeH»,
«buocunres 0enka», «CtpoeHue
dbepmeHTay, «XEeMOCUHTERY.
O6opynoBaHme: CBETOBOM MUKPOCKOIT,
o0opynoBaHuE JJ1s1 IPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX
MUKpOIIPENapaToB.

PackppiBath copepkanue TEPMUHOB H
MOHSTHI: OOMEH BEIECTB
(MeTaboJIM3M), aCCUMUIISITUS
(aHa0oaM3M), WK TJIACTHYCCKUI
0OMEH, TUCCUMUIIALIMS (KaTaboIu3Mm),
WJIM DHEPreTUYEeCKUil OOMEH,
aBTOTPO(bI, reTepoTPOPHI, aHAIPOOHI,
a’po0Obl, hepMEHTHI, AKTUBHBIN IIEHTD,
cyOcTpaTtHasi Crieu(puIHOCTb,
Ko(hepMeHTHI, OETKU-aKTHBATOPHI U
OCJIKN-UHTUOUTOPHI.

[lepeuncnsatb 0COOEHHOCTH
MJIACTUYECKOTO ¥ SHEPTeTHUECKOTO
oOMEeHa B KJIETKE; yCTaHABJIMBATh
B3aUMOCBSI3b MEXKIY TUTACTHYCCKUM U
AHEPIeTUICCKUM 0OMEHOM.
Paznmuuatek TUIIBI 0OOMEHA BEIECTB:
aBTOTPO(DHBIN U reTepOTPOPHBIN.
[Toka3sIBaTh poJIb KHCIOPOIA

B OOMEHHBIX Mpolieccax.
CxemaTndecku n300paxaTh CTPOCHHUE
dbepmMeHTa.

Otnuyath hepMeHTHI

OT HEOPTaHWYECKUX KATATN3aTOPOB U
OTIPEIENATh UX POJIb

B (DYHKIIMOHUPOBAHUY YKUBBIX CUCTEM,
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JlaboparopHnasi paGora

«M3yueHne kaTanuTH4eCcKon
aKTUBHOCTH (DepMEHTOB (Ha IpUMepe
aMUJIa3bl UK KaTanasbl)».
JlaGopaTopHnasi pabora

«M3yueHune GpepMeHTaTUBHOTO
pacuierieHns IepoKcuaa BOAOPOIa

B PACTUTEJIbHBIX U dKUBOTHBIX KIIETKAX)

B IIPOMBIIIIJICHHOCTH, B MEJIUIMHE,
B IIOBCEIHEBHOM KM3HH YECJIOBEKA.
CTaBUTh SKCIEPUMEHT 1O BBISIBIICHUIO
KaTaJIUTUYECKON aKTUBHOCTH
MIePOKCH/1a3bl, AMHIIa3bl, OOBSICHSITH
MOJTyYEHHBIE PE3YyJIbTAThI

6.2

ABTOTpOQHBIN THI
oOMeHa BEIECTB.
doTocunTE3

[lepBUYHBIN CHHTE3 OPraHUYECKHUX
BEILIECTB B KJIeTKE. POTOCUHTES.
AHoxcueeHHbIl U OKCUSEHHbLU
domocunmes y baxmepuii.
Ceemocobuparoujue nuemeHmsl u
nUeSMeHmMbl PeaKyuoHHO20 YeHmpa.
Ponp xs10pomiacToB B mporecce
dborocunTe3a. CBeTOBasi U TEMHOBASI
dazel. @omoovixanue, Cz-, Cy-

u CAM-munwvt hpomocunmesa.
[IporyKTUBHOCTBH (POTOCHHTERA.
Bnusnaue paznuunbix GpakTopoB

Ha CKOpOCTh (poTocHHTE3a. 3HAUCHUE
dboTocuHTE3A.

JdeMoHcTpanuu

IToptpersr: [Ix. [Tpuctin,

K. A. Tumupsses.

Tabnuibl u cxembl: « DOTOCUHTE3Y

PackppiBath copepxanne TEPMUHOB U
noHsATUM: hoToCHHTE3, (ha3bl
dboTocuHTE3a (CBETOBAs, TEMHOBAs),
dhotonus, hochopunupoBanue, MUKI
KansBuna, HAJI®+ (nepeHocuuk
BOJIOPO/JIA).

XapakTepu3oBaTh IJIACTUYECKUN OOMEH
Kak 3Tan o0I1ero ooMeHa BEIIeCTB;
coObITUSI (OTOCUHTE3A (PeaKIun
CBETOBOU M TeMHOBOH (ha3); pob
XJIOPOTIACTOB B MPOIIECCE
¢dboTocuHTE3A.

BbIABIATh MPUYUHHO-CIIEJCTBEHHBIC
CBSI3U MEX]TY TTOTJIOIICHUEM COJTHEYHOU
DHEPTUU XJIOPOPHIITIOM ¥ CHHTE30M
Mosekya ATO.

CpaBHHBaTh HCXOIHBIC BEIIECTRA,
KOHEYHBIE MPOIYKTHI M YCIOBUS
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MPOTEKAHUS PEAKIINI CBETOBOM U
TeMHOBOH (ha3 poTocuHTE3A.

VY cTaHaBnuBaTh B3aUMOCBS3b MEKITY
(OTOCHUHTE30M U JIbIXaHHUEM; CBETOBOM
¥ TEMHOBOH peakuusaMu (POTOCHHTE3A.
OuenuBarth 3HaUeHHE (POTOCUHTERA
IUTS )KU3HHU Ha 3emiie

6.3 | ABTOTpOdHBI THIT XeMmocunres. PazHoobpazue PackpbIBaTh conepxaHue TEPMUHOB U
0OMEHa BEILIECTB. OpraHU3MOB-XEMOCHUHTETHUKOB: MOHSATUI: XEMOCHUHTE3.
XeMOCHHTE3 HUTpU(uLIUpyoIue 6akTepuu, OOBACHUTH CYIITHOCTh XEMOCHHTE3A,
XKene300aKTepuu, CepoOaKTepuH, packpbIBaTh €0 3HaueHue B ouocdepe.
BOJOPOJIHbIE OaKTEpUH. 3HAUEHUE [IpuBOAUTH PUMEPHI
XEMOCHHTE3a. XEMOCHHTE3UPYIOIINX OaKTepuil
JleMoHCTpanun (auTpuduIMpyromye 6akTepuu,
[Hoptpetsi: C. H. Bunorpaackuii, &Kese300aKkTepuu, cepoOaKTEPHH,
I'. A. 3aBap3uH. BOJIOPOJIHBIE OAKTEPUH) U
Tabnuubl u cxembl: «POTOCUHTESY, XapakTepUu30BaTh UX
«XeMOCHHTE3» KUZHEJEATEIbHOCTb.
JlaGopaTopHasi pabora CocTaBisaTh ypaBHEHUS PEaKIUil
«CpaBHeHHe npo1ieccoB GOTOCUHTE3a U | XEMOCHHTE3A.
XEMOCHHTE32» CpaBHHBaTh XEMOCUHTE3
¢ GOTOCHUHTE30M
6.4 | DHepreTruecKuii AHa’poOHBIE OpraHu3Mbl. Buib PackpriBaTh conepkaHre TEPMUHOB U
OoOMeH — opoxxenus. [IpoayKTbl OpOKEHUS M UX | TIOHSITHIA: 3TaIbl SHEPreTUYECKOTO
T CCUMUIISILUS UCITOJIb30BAHUE YEIIOBEKOM. oOMeHa — MOArOTOBUTEIbHBIH,

AHa3poOHbIE MUKPOOPTaHU3MBI KaK
00BEKTHl OMOTEXHOJIOTUU U

OECKHUCIOPOIHBIN (aHAIPOOHBII),
KHCJIOPOJHBIN (a3pOOHBII ); TIIUKOJIN3,
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BO30yAUTENN OOJIE3HEM.

AnpoOHBIE OPTaHU3MBI. DTaITbI
HHEPreTHYECKOro OOMeHa.
IToaroroBurenbHbIM dTall. I mukomIm3 —
OECKUCIOPOIHOE PACILIEIIIIEHUE
[JIFOKO3BI.

buonornyeckoe okucieHue, win
KJIETOYHOE AbIxaHue. Poib
MHTOXOHAPHM B IIPOLIECCAX
OMOJIOTUYECKOTO OKUCIICHUSI.
[{uknrueckne peakiuu.
OxucnurenbHoe pochopusinpoBanue.
DHepausi MeMOpanHo20 spadueHma
npomonos. Cunmes AT®: paboma
npomonuou ATO-cunmaswoi.
[IpeumytiecTBa a3poOHOTO My TH
oOMeHa BEIIECTB Mepe]] aHadPOOHBIM.
D} hHeKTUBHOCTH YHEPTeTHUUSCKOTO
oOMeHa.

JleMmoHCcTpanumn

IToptpetsl: B. A. DHrenasrapar,

IT. MuTuen.

Tabauibl ¥ cxembl: « IHEPreTHUECKUIMA
oOMeH».

JlaGoparopHasi paGora

«CpaBHEHHUE TPOIIECCOB OPOKEHUS U
JIBIX AHUST

OpokeHne, OMOJIOTUYECKOE OKUCIICHHE
(mpixanue), nukia Kpeoca,
OKHUCIIUTENBbHOE POoCcPOpUIMpOBaAHUE,
NPOTOHHBIN IPAUEHT, TPOTOHHAS
AT®-cunrasza.

[lepeuncnarb 0COOEHHOCTU
HPHEPreTUYECKOro 0OMeHa B KIIETKE.
OnuchIBaTh 3TAIBI SHEPTETHUECKOTO
oOMeHa (OArOTOBUTEINIbHBIH,
OECKHUCIOPOIHBIN, KUCITOPOAHBIN) U
CpPaBHUBATb UX MEXIY COOOM.
XapakTepu3oBaTh peakluu TIIMKOIN3a,
OpOKEeHUS, KJICTOYHOTO JBIXaHUSI.

VY cTaHaBnUMBaTh B3aUMOCBS3b MEKITY
TJIMKOJIN30M, KJIETOYHBIM JBIXaHUEM U
cuHTe30M Mosiekya ATO.

CocTaBmsATh YpaBHCHUS OCHOBHBIX
ATATNOB PHEPTETUIECKOTO OOMEHA

B KJIETKE.

PaccunThIBaTh SHEPTETHUECKY IO

3¢ (HEKTUBHOCTH TIIMKOIU3A U
OMOJIOTUYECKOTO OKUCIICHUSI.
Ha3piBaTh iCXOAHBIC BEIIECTBA,
KOHCYHBIC MTPOTYKTHI M YCIIOBHSI
MPOTEKAHUS PEAKIINI YHEPTETUYECKOTO
oOMeHa.

CpaBHHMBaTh SHEPTCTHYECKYO
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3¢ (HEeKTUBHOCTH OECKUCIOPOTHOTO U
KHCJIOPOTHOTO TANlOB KOHEYHBIS
NPOAYKTHI M YCIIOBUS TPOTEKAHUS
peaxiuil SHePreTUYecKoro 0OMeHa
HHEPreTHUECKOTO 0OMEHA

HToro yacos 1o teMe 9
7 | Tema «HacneacrBeHHass HH(pOpPMALMS U peaau3anus eé B KIeTKe»
7.1 | Peakuuu MaTpuyHOTO 2 Peaknuu mMaTpu4HOTO CUHTE3A. PackpeiBath copep:xaHue TEPMUHOB U

CHHTC3a

[TpuHIMIT KOMITIEMEHTAPHOCTH

B PEAKIMUSAX MATPUYHOTO CHHTE3A.
Peanuzanus HacaeCTBEHHOU
uH(popmanuu. ['eHeTnyecKkuii KoJi, ero
cBoiicTBa. Tpanckpunuus —
matpuuHbiii cuate3 PHK. [TpuHuumsl
TPAHCKPUIMIMN: KOMIUIEMEHTaPHOCTb,
AHTUIAPAJUIEIBHOCTb,
acuMMeTpudHOCTh. Co3peganue
mampuunvix PHK 6 syxapuomuyeckou
knemxke. Hexooupyrowue PHK.
JleMmoHCcTpanumn

IToptper: H. K. Konpuos.

Tabauiiel u cxembl: «buocuHTe3
Oenkay, «l eHeTUUeCKUil KOI»

MOHSATUM: T'eH, TCHETUYECKUM KOJI,
KOJIOH (TPHILIET), CTON-KOJIOHBI,
MaTpulla, MAaTPUYHbBIA CUHTES,
tpanckpunius, PHK-nonumepasa,
MPOMOTOP, CIJIAUCUHT, UHTPOH, SK30H.
XapakTepu3oBaTh PEaKIIMM MAaTPUIHOTO
CUHTE3a, CBOMCTBA TEHETUYECKOTO KOJIA.
OnuceIBaTh 3Tanbl TPAHCKPUIILIUNA U
TPAHCJISIIUY; YCTAHABINBATh
B3aMMOCBSI3b MATPUYHBIX PEAKIINI

B KJIETKE; CXeMAaTHUUECKH U300paxaTh
MAaTpPUYHBIE PEAKIIUHA TPAHCKPUIILIUU U
TPaHCIALINY.

PemaTte Guonoruyeckue 3aaauu Ha
ONpPENEIICHUE MOCIIEI0BATEIIBHOCTH
HykieotnoB JIHK n MPHK, npumensis
3HAHUA O PEAKIMSIX MATPUUHOTO
CUHTE3a, TCHETUYECKOM KOJE,
MIPUHIINIE KOMIUJIEMEHTAPHOCTH
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7.2

Cuures Oenka

Tpancnsauuns u e€ sransl. Y4yacTue
tparcnoptHbix PHK B Onocunrese
Oenka. YciioBusg OMocuHTE3a Oenka.
KoaupoBanne aMUHOKHUCIIOT. PoJib
pubocom B OmocuHTe3€e OerKa.
JleMoHCTpanun

TabGnuiel M cxembl: «buocunres
Oeinkay, «l eHeTHUYEeCKHUil KOI»

PackpeiBath conepkaHue TEPMUHOB U
NOHSATUN: TPAHCIISIIUS, AaHTUKOJIOH,
TPHK, amunoanmn-TPHK-cunTerasa
(komaza), monupudocoma (Imoaucoma).
XapaKTepu30BaTh CBOMCTBA
T€HETUYECKOro Koa.

OnuchIBaTh ATAMbl TPAHCISIUU U
cXeMaTH4eCKu n300pakaTb MAaTPUUHbBIC
peaKIuy TPAHCISALHH.

Pemate 6uonornyeckue 3aiauu

Ha onpenienienre anTukoa0HoB TPHK,
MOCJIEA0BATEIbHOCTH AMUHOKHUCIIOT

B MOJIEKYJie OeJiKa, TPUMEHsIs 3HAaHUS
0 peaKIUsSIX MATPUUYHOTO CUHTE3A,
T€HETUYECKOM KOJE, TPUHIUIIE
KOMIIEMEHTaPHOCTH

7.3

MexaHu3MbI
AKCITPECCUU TEHOB

CospemernHbvle npedcmasieHus

0 cmpoenuu 2enos. Opranu3zanus
reHOMa y IPOKaApUOT U dYKapHOT.
Perynsiiys akTHBHOCTH I'€HOB

y npokapuoT. ['unoresa onepoHa

(®. Kako0, XK. Mano).

Monexynapuvie mexanuzmul IKCNpeccuu
2eHo8 y aykapuom. Ponb xpomamuna

6 pecynsayuu pabomul 2eHos. Perynsius
OOMEHHBIX MPOIECCOB B KIETKE.
Knerounslii roMmeocTas.

PackpsiBaTh conepxanne TEPMUHOB U
IOHATHI: OIIEPATOP, ONEPOH,
CTPYKTYPHBIE T'€HBI, IPOMOTOD,
perpeccop.

OnuceIiBaTh CTPYKTYpPY F€HOMA
MPOKApHOT; XapaKTEpU30BaTh padOTy
HMHIYIUOETBEHOTO U perpeccuOebHOro
OTIEPOHA.

BriaensaTe CTpyKTypHYIO U
PETYIATOPHBIE YACTH T'E€HA SYKAPUOT.
CpaBHMBATH NPOLIECCHI IKCIPECCUU
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JleMoHCTpanumn
Tabanim! 1 cxeMsl: «bruocunaTes
Oeinkay, «I eHeTHYeCKHUI KO

T'CHOB y MPOKAPHUOT U DYKapHOT.
XapakTepru30BaTh THIIOTE3y OIIEPOHA
(d. XKako0, XK. Mano).

OnuchIBaTh MEXaHU3M TOJICPIKAHUS
KJICTOYHOTO TOME0CTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
NudopmarmonHas
ouosorus

Bupycel — HeK1eTouHbIE POPMBI KUZHH
u oOnuratHele napa3utel. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB,
peTpoBUpYCOB, OakTeprodaros.
Kuznennwiii yuxn [{HK-cooepacawjux
supycos, PHK-cooepoicawux supycos,
baxmepuoghacos. Oopamuast
MPAaHCKpunyus, pesepmasa,
unmezpasa.

BupycHble 3a001eBaHNs YeTOBEKa,
J)KUBOTHBIX, pacTtenuii. CITN/,
COVID-19, comnanbubie U
MEIIUIIMHCKHUE TPOOIEMBI.
buoungopmamuxa: unmezpayus u
ananuz ooavuux maccueos («bigdata»)
CMPYKMYPHBIX OUOI02UHECKUX OAHHBIX.
Hanomexnonozuu 6 6uonocuu u
meouyune. IIpoepammupyemvole
@ynxyuu benxos. Cnocobvt docmasxu
JIeKapCcma.

JleMmoHcTpanuu

IToprper: J. U. iBaHOBCKUI.

PackpbiBaTh cojfiep:kaHue TEPMUHOB U
MOHSTUI: BUPYC, BAPHOH, CEpALIEBUHA,
Karcua, oopaTHas TpPaHCKPUIILKS,
pPETPOBUPYCHI, bakTeprodar, BUpyc
uMMyHoaeduimTa yenoseka (B1Y),
MPUPOHO-0YArOBbIe HH(PEKIIUH.
XapakTepu3oBaTh BUPYCHI,
PETPOBUPYCHI U OakTepuodaru kak
BHYTPHUKJIETOUHBIX Mapa3uTOB
MIPOKAPUOT U DYKAPHUOT.

W3naraTe runoTe3bl 3BOTIOLUOHHOTO
MIPOUCXO0XKJIEHUS BUPYCOB.
OnuchIBaTh MEXAHU3M B3aUMOJICUCTBUS
BHUpYCa U KJIETKH, NHPEKITMOHHBIN
BUPYCHBIN ITpoLEeCC.
XapakTepu30BaTb MEXaHU3MbI
BEPTUKAIBHON U TOPU30HTAJILHOU
nepesaud BUPYCOB; 3a00JI€BaHUS
’KUBOTHBIX M PACTECHUH, BBI3LIBAEMBIC
BHUpYyCaMH.

HaswiBaTh BUpycHBIC 3a001€BaHN,
BCTpEYAIOUIUECS Y YeJIOBEKa: TPUIIII,
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TaGauip! u cxeMsbl: «I'eHeTnyeckuit
K01, «Bupyce», «baktepuodarm.
IIpakTnuyeckas padora
«Co31aHue MOJIEu BUPYCay

KJICIIEBOM SHIIe(DaTUT, renaTur,
COVID-19, CII1.

CoOmro1aTh npaBuiia MOBEICHUS

B OKPY’KAIOIIEW NPUPOIHOU Cpeae, MEP
PO IITAKTUKA PaCTIPOCTPaHEHUS
BHUPYCHBIX 3a00JICBaHM (B TOM YHCIIC
BUY-undexiun)

Hroro

4acoB [0 TEME 9

Tema «’Ku3HeHHBIH MUK KJICTKH»

8.1

JKU3HEHHBIN UK 1
KJIETKH

Ki1eTouHbIl UKL, €ro Nepruoasl U
perynsinusa. Uarepdaza u MUTo3.
Oco0eHHOCTH TTPOLIECCOB,
poTeKaronmx B HHTepdase.
ITonroToBKa KJIETKH K JICJICHUIO.
IIpecunreTnueckui
(MOCTMUTOTUYECKUI ), CHHTETHUECKHUI
Y IOCTCUHTETUYECKU I
(MpeMHUTOTUYECKUI) IEPHOIBI
uHTepdasbl.

JleMmoHcTpanuu

Ta0nuipel 1 cxeMbl: « KU3HEHHBIN IINKII
KJIEeTKW», «MHUTO3»

PackpsiBaTh coziepkaHue TEPMUHOB U
MOHATUM: KJIETOYHBIM LUK, UHTEpPa3a.
IlepeuncnsaTs nEpUOABI JKUZHEHHOTO
[HMKJIAa KJIETKU U XapaKTEPU30BaTh
MPOTEKAIONINE B HUX MPOLIECCHI

8.2

MaTpuuHbIii CUHTE3 2
JIHK. Xpomocomsl

Marpuunsiit cunre3 JJHK —
perukanus. [ IpyHIuUIe permkanum
JAHK: koMmieMeHTapHOCTb,
ITOJTyKOHCEPBATUBHBIN CUHTES,
AHTHUIIAPAJUIENBHOCTh. MeXaHu3M

PackpwiBath conepkaHue TEPMUHOB U
MOHATHN: perMKanus (peayivKanus),
KOMIUIEMEHTAPHOCTD,
AHTUIIAPAJIIEIbHOCTD,
JAHK-nonumepasa, renomepa,
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permukanuu JTHK. Xpomocomsl.
Crpoenue xpomocoM. Tenomepsl U
Tesomepasa. XpoMOCOMHBIN HAOOp
KJIETKH — KapuoTHMl. J{UIIonaHbIN 1
raruiouHbIN HA0OPBI XPOMOCOM.
['omosornunsie XxpoMocoMel. [TomoBbIe
XPOMOCOMBI.

JeMoHcTpanuu

Ta0aunel U cxeMbl: «KU3HEHHBIN UK
KIIETKN», « CTPOEHUE XPOMOCOMY,
«Pemmukanus JJHK».

O0opynoBaHme: CBETOBOM MUKPOCKOI,
MUKpornpenaparsl: «KMUTO3 B KJIETKaX
KOpEIIKa JTyKa».

JlabopaTopHasi pabora

«3yueHune XpoMOCOM Ha TOTOBBIX
MHUKpPOIIpEenapaTax»

peITMKaIMOHHas BUJIKA, XpOMOCOMa,
XPOMOCOMHBIN HA0Op, HYKJIEOCOMBI,
CECTPUHCKHUE XPOMATH/IbI, IEHTPOMEPA,
KapUOTHII, TAIUIOUTHBIN U JUTIIIOUHBIN
Ha0bOp XpOMOCOM, TOMOJIOTUYHbBIE
XPOMOCOMBI, TIOJIOBBIE XPOMOCOMBI.
XapakTepu3oBaTh CTPOCHHUE XPOMOCOM,
KapHOTUIIOB OPraHU3MOB.
[lepeuncnsaTh NPUHLMIBI PEITUKALIIT
JIHK u naBath um copepKaTesbHyIO
XapaKTEPUCTHKY .

OnuceIBaTh MEXAHU3M PEILTUKALUU
JTHK.

CxemaTndecku n300paxaTh CTPOCHHUE
MeTadazHo XPOMOCOMBI.

PaznnyaTte XpoMOCOMBI

Ha MUKpOITIpenaparax u
MuKpodoTorpapusax

8.3

JleneHue KIETKH —
MHTO3

Henenue kinetku — MuTo3. Ctaguu
MHTO3a U NPOUCXOSIINE B HUX
npoueccsl. Tunel Mmuto3a. Kapuokunes
U MUTOKUHE3. brosornueckoe
3HAYCHHUE MUTO3A.

JleMmoHcTpanuu

Ta0aunel 1 cxeMbl: «KU3HEHHBIN UK
KJIETKN», « CTPOEHHUE XPOMOCOM,
«Permkanusa JIHK», «Muto3y.

PackpbiBath copepxanue TEPMUHOB U
MOHATUI: MUTO3, NTpodaza, meTadasa,
anagasza, Tenodasa, KApUOKUHE3,
LUTOKHHE3, BEPETEHO JeJICHUS,
MetadaszHas miacTuHKa, 6opo3aa
JeJICHUSI.

[lepeuncnare mocnea0BaTeIbHOCTh
CTaJMiii MUTO3a U OTIMCHIBATH
MPOUCXOSIINE Ha HUX MTPOLIECCHI.
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O6opynoBaHme: CBETOBOM MUKPOCKOI,
MUKponpenaparsl: «MHUTO3 B KJIIETKaX
KOPEIIKA JIyKa».

JlaboparopHnasi paGora

«Habmroienrne MuTO3a B KIETKax
KOHYMKA KOPEIIKa JIyKa (Ha TOTOBBIX
MUKpOIpernaparax)»

CpaBHUBATh 0COOEHHOCTH POTEKAHUS
MHUTO3a B PACTUTEIBHBIX U JKUBOTHBIX
KJIeTKaxX.

OOBICHATH OMOJTOTMYSCKUUA CMBICIT
MHTO3a.

Pa3nuuarte ctaguu MuTo3a

Ha MHUKpOIIpernaparax u
MUKpodoTorpapusax

8.4 | Perymsmus 1 Perynsmmst MUTOTHYIECKOTO ITUKIIA PackppiBath copepxanne TEPMUHOB U
YKU3HEHHOTO ITUKJIa KJIeTku. [Iporpammupyemast KJIIETOUHAsl | IOHATHI: allonTo3, Mpoudeparus,
KJIETOK ru0eib — aronTos. g depeHunpoBKa.

Kiierounoe siapo, XpoMOCOMBI, XapakTepu3oBaTh PEryJsiuio
GbyHKIMOHATbHAS TCHOMMUKA. MHUTOTHYECKOTO ITUKJIA KICTKH.
Mexarnusmol nporughepayuu, OOBACHATH OMOJIOTUYECKHUI CMBICTT
ougpepenyuposku, cmapenus u eubenu | 3amporpaMMHUPOBAHHON KIIETOTHON
knemox. «L{ugpposas knemray — rudenu — anonTo3sa.
ouourpopmamuueckue mooenu YcraHaBIMBaTh B3aMMOCBS3b MEXKTY
@DYHKYUOHUPOBAHUS KTIeMKU. rOMEOCTa30M KJIETOK M UX THOEJbIO
JleMmoHcTpanuu
Ta0nuupel 1 cxeMbl: « KU3HEHHBIN IINKII
KJIETKN», « CTPOEHHUE XPOMOCOM,
«Pemmukanmsa JJTHK», «Murto3»
Hroro 4yacoB o Teme 6
9 | Tema «CTPOEHUE U ®YHKIIUU OPTAHU3MOB»
9.1 | Opranusm Kak exuHOE 1 buonoruueckoe pazHoobpaszue PackpbiBaTh cogepxaHre TEPMUHOB U

OejiIoc

opranu3mMoB. OJHOKJIETOUHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOYHBIE

MOHSATUI: OPraHu3M, OpraH, OpraHesuIbl,
CHCTEMa OpPraHoOB, alrapar,
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OpTaHU3MBI.
Oco0GeHHOCTH CTPOCHUS U
KU3HEJEATEIbHOCTH OTHOKJIETOUHBIX
opraHn3MoB. bakrepuu, apxeu,
OJTHOKJIETOYHBIE TPHOBI,
OJIHOKJIETOUHBIE BOJIOPOCIIH, APYTUE
pOTUCTHI. KoIOHHAIbHBIE OPTaHU3MBI.
B3anMocBs3b 4acTel MHOTOKJIETOYHOTO
opranu3Ma. TkaHU, OpraHbl U CUCTEMBbI
opraHoB. OpraHusM Kak €JUHOE IEI0E.
['omeocras.

JlemoHCcTpauumn

Ta0auub! 1 cxeMbl: «OTHOKIIETOUYHEIE
BOJIOPOCHN», « MHOTOKJIETOUHBIE
BOJIOpOCIN», «bakTepumny»,
«IIpocreitmmey, «Oprasbl HBETKOBBIX
pactenunii», «CHCTEMbI OPraHOB
MMO3BOHOYHBIX )KMBOTHBIX),
«BHyTpeHHee CTpOeHUE HACEKOMBIX».
OobOopynoBanme: CBETOBOU
MHUKPOCKOIT; MUKPOTIpEnapaThl
OJIHOKJIETOUHBIX OPTaHU3MOB; )KUBbIE
AK3EMILISIPbl KOMHATHBIX PACTEHUI;
repOapuu pacTeHU pa3HbIX

OTJIEJIOB; BJIaXXHBIE MPEMapaThl
KUBOTHBIX

®YHKHHOHMBH3H CHUCTCMA, TOMCOCTAa3s.

IlepeuncnsaTb CTPyKTypHO-
(byHKIIMOHATFHBIC YaCTH
OJIHOKJIETOYHBIX, KOJIOHUAJIbHBIX,
MHOT'OKJIETOYHBIX 1 MHOTOTKaHEBBIX
OpPraHHU3MOB.

XapakTepHu30BaTh 0COOCHHOCTH
CTPOEHUS U KU3HENEATEIBHOCTH
OJIHOKJIETOYHBIX OPTaHU3MOB,
KOJIOHHMAJIbHBIX, MHOTOKJIETOYHBIX U
MHOTOTKAHEBBIX OPTraHU3MOB.
CpaBHHBaTh MEX1y cOO0H
OJTHOKJIETOYHBIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHbIE 1 MHOTOTKAHEBBIE
OpraHu3MBbl
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9.2

Tkanu pacreHun

Tkanu pacteHuid. TUITBI pACTUTEIBHBIX
TKaHel: oOpa3oBaTeIbHasl, TOKPOBHAS,
MPOBOJIAIIAS, OCHOBHAS,
Mexanudeckas. OcobeHHOCTH
cTpoeHus, GYHKIHNA U pacloiI0KEeHUs
TKaHEW B OpraHax pacTCHUU.
JleMoHCcTpaMu

TaOauIIbl ¥ CXEMBI:

«Txanu pactennitn», «OpraHbl
LIBETKOBBIX pacTeHui», «KopHeBbIE
cuctemMbl», «CTpoeHue cTedis,
«CTpoeHne TMCTOBOW MIIACTUHKI.
O0opynoBaHme: KUBBIE SK3EMILISIPbI
KOMHATHBIX PACTEHUI; CBETOBOU
MHKPOCKOII; MUKPOITPENAPAThl TKAHEU.
JlaboparTopHasi pabora

«/3yueHue TKaHel pacTeHUID

PackpeiBaTh copepkaHre TEPMUHOB U
MOHSITHUI: TKaHb, SMUAEPMUC, TIPOOKa,
KOpKa, J1y0, IpeBeCHHa, IPeBECUHHbIC
BOJIOKHA, JTyOsiHbIE BOJIOKHA, COCY/BI,
KaMEHHCTbIE KJIETKH.

XapakTepu30BaTh THUITBI PACTUTEILHBIX
TKaHeil: oOpa3zoBaTebHasi, IOKPOBHAs,
IPOBO/IIAsl, OCHOBHAS, MEXaHUYECKa;
MEPEYUCTIATh OCOOCHHOCTH UX CTPOCHUS
Y BBITIOJTHSIEMbIE (DYHKITHH

9.3

TkaHu )KUBOTHBIX U
yeJI0BEKa

TkaHu )KUBOTHBIX U UeIOBEKA. T UITbI
JKUBOTHBIX TKaHEH: SIIUTEIaIbHAas,

COCAMHUTCIIbHAA, MBIIICYHAA, HCPBHA.

OcobeHnHoctu cTpoeHus, GyHKIMHA U
PACIIOJIOKEHUS TKAHEN B OpraHax
’KUBOTHBIX M YEJIOBEKa.
JleMmoHcTpanuu

Tabmunp! 1 cxembl: « Tkanu
YKMBOTHBIX», « CKEJIET YeJIOBEKa,
«ITuieBapuTenbHas CUCTEMAY,

PackpriBaTh coniep:kaHre TEPMHUHOB U
MOHSITUI: STUTEIINN, CEKPET,
MBIIIICYHBIE BOJIOKHA, HEHPOH,
HEUpOrusl.

XapakTepu30BaTh TKAHU )KUBOTHBIX U
YyeJIOBEKa: dMIUTEIMaIbHasl,
COCJIMHUTEJIbHAS, MBIIIICYHAs, HCPBHAS;
MePEYUCIIATh 0COOCHHOCTH X CTPOCHUS
Y BBITIOJTHAEMbIC (DYHKITHH
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«KpoBeHocHas cucremay,
«JlpixarenbHas cucreMay, «HepBHas
cucremay, «Koxayn, «MpllieuHas
CHUCTEMAY.

O6opynoBaHme: CBETOBOM MUKPOCKOIT,
MHUKpOTpenapaTsl TKaHEH.
JlaGopaTopHnasi pabora

«/3yueHune TKaHen JKUBOTHBIX»

9.4

Opranbl. CucTEMBI
OpraHOB

Opransl. BereratuBHbie U
T€HEPATUBHBIC OPTaHbl PACTCHUM.
OpraHbl ¥ CHCTEMBI OPTaHOB
YKUBOTHBIX U yeJoBeKa. OyHKIUU
OPTaHOB U CUCTEM OPTaHOB.
JleMoHcTpanuu

Tabnuitel u cxembl: «OpraHbl
LBETKOBBIX pacTeHUu», «KopHeBbIe
cucteMb», «CTpoeHHUE CTEOIIS,
«CtpoeHue JTMCTOBOU MJIACTUHKNY,
«CKeJeT yeaoBeKay,
«ITuieBapuTenbHas CUCTEMAY,
«KpoBeHOCHas cucrema,
«JlpIxaTesnbHas CUCTEMaY,
«BriaenurensHas cucreMa», «Hepehaas
CHUCTEMay, « DHJIOKPUHHAS CUCTEMAY.
O6GopynoBaHme: )KUBbIE SK3EMIUISPbI
KOMHATHBIX PacTEHUI; repoapuu
PACTEHUH Pa3HbIX OTAECIIOB; CKEJICThI

PackpbiBaTh cojiep:kaHuE TEPMUHOB U
MIOHSATHI: OpraH, KOpeHb, MoOeT,
LIBETOK, IJI0JI, CEMSI, IIOJIOBBIC JKEJIEC3bI,
TMIOJIOBBIC MPOTOKH, KOITYJIATUBHBIC
OpraHbl, CUCTEMbI OPTaHOB.
XapakTepu30BaTh BEr€TaTUBHBIC U
T€HEpPATUBHBIC OPraHbl PACTCHUM,
COMATHYECKHUE U PETYJIITOPHBIC OPTaHbI
KUBOTHBIX; IEPEUUCIISITE OCOOCHHOCTH
UX CTPOCHHUS U BBIOJHSIEMbIC (DYHKITUH.
YcranaBnuBaTh B3aUMOCBSI3U MEKITY
CTPOCHHEM OPTaHOB U UX (DYHKIUSIMHU.
Paznuuarth BUABI TKaHEW, OpTraHbl U
CHUCTEMBI OPTAaHOB, B TOM YHCJIE
YeJI0BEKa, Ha MUKpOIpenaparax,
BJIQYKHBIX Mperaparax, repoapusix u
MukpodoTorpadusix, Tadbaunax,
MOJIENSX U MYJIshKaxX
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MO3BOHOYHBIX; KOJIJICKIIUU
0€CII03BOHOYHBIX KUBOTHBIX; BIIAXKHbBIE
npernapaTsl )KUBOTHBIX, CKEJIET
4eJI0BEKa.

JlaboparopHnasi paGora

«W3y4eHune opraHoB IBETKOBOTO
pacTeHus»

9.5

Ornopa Tena
OpraHu3MOB

Omnopa Tena opranuzmoB. Kapkac
pacteHuid. CKeNneThl OJJHOKIETOYHBIX U
MHOTOKJIETOYHBIX )KUBOTHBIX.
Hapy>xHblii 1 BHyTPEHHHUU CKEJIET.
CrpoeHne 1 TUIIBI COETMHEHUS KOCTEM.
JlemoHCcTpanumn

Tabmauue! u cxeMmbl: «CTpoeHue
cte0s», «CTpoeHue TUCTOBOM
IUIACTUHKNY, « CKEJIET YEI0BEKAY.
OobOopynoBaHme: CKEIEThHI
MMO3BOHOYHBIX; BIAKHBIE TPENApaThI
JKABOTHBIX; CKEJIET YEIIOBEKA;
PAKOBUHBI MOJITFOCKOB; KOJUIEKIIUU
HACEKOMBIX, HTTIOKOKUX

PackpbIBaTh copepkaHue TEPMUHOB U
MOHSITUI: OMIOPHBIE CUCTEMBI, 000JI0UKHU
KJIETKH, GUOPUILIIBI, KapKac, Hapy KHbIN
CKeJIET (XUTUHOBBIN MTOKPOB),
TUAPOCTATHYECKNN CKEIJIET, BHYTPEHHUN
CKEJIET, KOCTH (JUIMHHBIE, KOPOTKHE,
TJIOCKHUE), COeTUHEHUS KOCTEH,
HETOABUKHBIC (IIIBBI),
IIOJIYIIOIBH>KHBIE, TTOJIBU)KHBIE
(cycraBbl), OTIENbI CKENIEeTa
ITO3BOHOYHBIX )KMBOTHBIX: YEpell,
OCEBOM CKeJleT (I03BOHOYHUK, TpyAHAs
KJIETKa, XOpJ1a), [osica KOHEYHOCTEH,
cBOOO/IHbIE KOHEYHOCTH.

OnurceIBaTh HAPYKHBIA U BHYTPEHHHN
CKEJIEThI )KUBOTHBIX, CTPOCHUE U THUIIbI
COE€IMHEHUS KOCTEMU.

YcTanaBnuMBaTh B3aMMOCBSI3U MEXKITY
CTPOEHUEM ONIOPHBIX CUCTEM U UX
(GYHKUIMSIMU B OpTaHU3ME.
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CpaBHUBATH CTPOCHUE OMOPHBIX CUCTEM
pacTeHU U )KUBOTHBIX

9.6 | JIBmwxkenue JIBrkeHue opraHu3MoB. JIBrmxeHue PackpsIBaTh cofiepsKaHie TEPMUHOB U
OpraHu3MOB OJITHOKJIETOYHBIX OPTaHU3MOB: MOHSATUI: ABUKEHUE, IBUTATEIbHBIE
aMEOOUIHOE, KIYTUKOBOE, PECHUYHOE. | OPTaHEIUIbl, JBUKEHHUE TPOCTENIINX
JIBUKE€HE MHOTOKJIETOYHBIX (amE€OomaHOE, KTYTUKOBOE,
pacTEeHUi: TPOIIU3MBbI U HACTHUH. PECHUYHOE), IBUKEHUE PACTEHUI
JIBrKE€HNE MHOTOKJIETOYHBIX (TponM3MBbl, HACTHH ), MBIILICYHbIE
YKUBOTHBIX U YEJIOBEKA: MbIILICYHAS CUCTEMBI (COKpATUTENIbHbIE BOJIOKOHIIA,
cucrema. Pedaexc. CkeneTHbIE MBIIIIBI | KOKHO-MYCKYJIbHBIH MEIIOK, CKEJICTHASI
U UX padora. MYCKyJaTypa), CKEJIEeTHasI MbIIIA
JleMOHCTpanuu (MBILLIEYHOE BOJIOKHO, MHO(HOpHILIa),
Tabaunp! ¥ cxembl: «OTHOKIETOUYHBIE | BBICIIKE JBUTATEIbHBIC IICHTPHI, paboTa
BOJIOpocn», «lIpocTenme», MBIIIII (IBUTATEIbHAS, COMaTHYECKas),
«Ctpoenue MpIp», « MplmeyHas MBIIIIEYHOE YTOMJICHUE.
CUCTEMAY XapakTepu3oBaTh BUAbI JBUKEHUS
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX
OpPTaHU3MOB.
OnuceIBaTh CKEJIETHBIE MBIIIIBI U UX
pabory.
YcTaHaBnMBaTh B3aUMOCBSI3b MEXKIY
CTPOEHUEM ONOPHBIX CUCTEM U
JIBUKEHUSIMA OPTaHU3MOB
9.7 | IluTanue opraHu3MOB [Inutanue oprannsmos. [lornomenne PackpbIBaTh cofepkaHue TEPMUHOB U

BOJIbI, YTJIEKUCIIOTO Ta3a u
MUHEPAIBHBIX BEUIECTB PACTEHUSMMU.
IIutanaue )XNBOTHBIX.

MOHSITUI: MUTAHKUE, TUIICBAPEHNUE,
MUIIEBAPUTEIBHBIEC BAKYOJIH, KAIIICUHAS
M0JIOCTh, MUILIEBAPUTENIbHAS TPYOKa,
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BHYTpHNOIOCTHOE U BHYTPUKIIETOYHOE
nuuieBapenue. [Iluranue mo3BOHOYHBIX
KUBOTHBIX. OTHEIIBI
MALLIEBAPUTENBHOTO TPAKTA.
[InmeBapuTenbHbIC KEIE3bI.
[InmeBapuTenbHas CUCTEMAa YEIOBEKA.
JleMoHCcTpaMu

TabauIbl U CXEMBI:
«KuneqHomnonocTHeiey,
«IInmeBapurenpHas cucteMay, «Cxema
IIATAHUS PACTEHUI».

O0opynoBaHme: )KUBBIE FIK3EMIUISIPBI
KOMHATHBIX PaCT€HUI; 000py1I0BaHUE
JUISL AEMOHCTPALMHU ITOYBEHHOTO U
BO3IyIIIHOI'O IIUTaHUs PACTEHUH,
pacuierieHus Kpaxmaia U OeJIKOoB

noj aeicTBueM (pepMeHTOB

MUTIEBAPUTEIBHBINA TPAKT,
MUTIEBAPUTEIHHBIC JKETIC3HI,
MUTIEBAPUTEIHHBIC COKH.
XapakTepru30BaTh MUTAHUE KUBOTHBIX;
BHYTPHUIIOJIOCTHOE ¥ BHYTPUKIIETOYHOE
MUIIeBapeHHeE.

Pasznuyarh Ha n300pakeHUSIX (Cxemax,
Ta0IUIAX, MYJISIKAX ) OTIEIBI
MUIIEBAPUTEIHHOTO TPAKTA U
MUIIEBAPUTENIBHYIO CHCTEMY YEJIOBEKa.
YcTaHaBIMBaTh B3aUMOCBSI3U MEKTY
CTPOEHHEM OPTaHOB MUIICBAPECHUS

9.8

JIpIxaHue OpraHn3MoB

JlpIxanue opranu3MoB. Jlprxanue
pacteHui. /[pIxaHre >KMBOTHBIX.
Juddysus ra3os yepe3 NOBEpXHOCTh
KieTku. KokHOe JibIxaHue.
JlpixaTenbHasi HOBEpXHOCTh. JKabepHoe
U 1EroyHoe AbixaHue. [[prxanue
MMO3BOHOYHBIX )KMBOTHBIX M YEJIOBEKA.
DBOJIIOIIMOHHOE YCIIOKHEHNUE CTPOCHHUS
JErKUX MTO3BOHOYHBIX )KUBOTHBIX.
JIpIxaTenbHas CUCTEMA YEJIOBEKA.

PackpsiBaTh coziepkaHue TEPMUHOB U
MOHATUM: AbIXaHue, Tudy3usi, KOKHOE
NbIXaHWE€, OPTaHbl JbIXaHUs,
JbIXaTEJIbHbIC JBUKEHUS, JbIXaTEIbHBIN
LEHTP, JETOYHbIE 00BEMBI, dKU3ZHEHHAS
EMKOCTb JIETKHUX.

XapakTepu30BaTh JbIXaHUE PACTCHUM;
JbIXaHUE )KUBOTHBIX U YEJIOBEKA.
OnuceIBaTh YBOJIOIIMOHHOE
YCIIOKHEHUE CTPOCHUS JIETKUX
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MexaHu3M BEHTUISIIUU JETKUX Y TITUIL
Y MJIEKONUTaromux. Perynsuus
IbIXaHus. JIpIxaTeabHble 00bEMBI.
JleMoHCcTpaMu

Tabmmiel 1 cxembl: «/[prxaTenpHas
CHUCTEMAY.

Oo6opynoBanme: 000pyI0BaHKE
JUJISL IEMOHCTpPAIIUM OMBITOB

10 U3MEPEHUIO KUZHEHHON EMKOCTH
JETKUX, MEXaHNW3Ma JbIXaTeIbHBIX
JIBYDKEHUH

MTO3BOHOYHBIX )KUBOTHBIX.
Pasznuyars Ha n300paXkeHusX (cxeMax,
TabJINLAX, MYJISKAX) JbIXaTEIbHYIO
CUCTEMY UYEJIOBEKA.

OnuceIBaTh MEXaHU3M BEHTHJISALIUU
JETKUX y NTUL U MJIEKOIUTAIOIIHX.
VYcTaHaBIMBaTh B3aUMOCBSI3U MEXKITY
CTPOEHUEM OPTraHOB JbIXaHUS U UX
(GYHKIUSAMU B OpraHu3Me

9.9

Tpancnopr BemecTs
Yy OpraHu3MOB

TpaHcropT BEILIECTB Y OPraHU3MOB.
TpaHCOPTHBIE CUCTEMBI PACTECHHIA.
TpaHCIIOPT BEWIECTB Y KUBOTHBIX.
KpoBeHocHast cuctema 1 €€ opraHsl.
KpoBeHocHasi cucteMa mo3BOHOYHBIX
JKUBOTHBIX M 4yenoBeka. Cepaiie,
KPOBEHOCHBIE COCY/Ibl U KPOBb. Kpyru
KpOBOOOpAIIeHUs. DBOJIOIIMOHHBIE
YCJI0)KHEHUSI CTPOCHUSI KPOBEHOCHOM
CUCTEMBbI TTO3BOHOYHBIX )KUBOTHBIX.
PaboTa cepaia u e€ perysiusi.
JdeMoHcTpanuu

Tabauuk! 1 cxeMbl: «OpraHsl
LIBETKOBBIX pacTeHu», «KopHeBbIe
cuctemb», «CTpoeHue cTedis,
«CtpoeHue TMCTOBOU IJIACTUHKIY,

PackpriBaTh comeprkanne TEpPMUHOB U
MOHSITUIA: TPAHCIIOPT BELIECTB,
TPAHCTIOPT y PACTEHHM, KPOBEHOCHAs
CUCTEMa KUBOTHBIX, KPOBb, I1JIa3Ma,
(hopMEHHbIE PJIEMEHTHI,
KpOBOOOpaIIeHue, Kpyru
KpOBOOOpAIeHUS, CEPICUHBIN ITUKII,
mumpooObparenue, tumda,
TuM(paTUYECKHE COCY/IbI,
TuMaTHIECKHE y3Jbl, BHY TPCHHSIS
cpela opraHusma.

XapakTepru30BaTh TPAHCIIOPT BEIIECTB
y pacTeHui U OECTIO3BOHOYHBIX
’KUBOTHBIX.

OnuceIBaTh KPOBEHOCHYIO CUCTEMY
’KUBOTHBIX U Y€JIOBEKA.
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((KpOBeHOCHaﬂ CHUCTCMA»,
((KpOBeHOCHBIe CHCTCMBI ITIO3BOHOYHBIX
KHNBOTHBIX»

Pasznuyars Ha n300paXkeHusIX (cXxeMax,
TabNMIax, MyJIsKax) KpOBEHOCHYIO U
TUM(paTHUECKYIO0 CUCTEMY YeJIOBEKa.
Y craHaBiIMBaTh B3aUMOCBSI3H

MEXy CTPOEHUEM OPraHOB
KpOBOOOpamieHus U ux QyHKIUIMU

B OpTaHU3Me

9.10

Brigenenue y
OpraHu3MOB

Brinenenue y opranu3moB. Beigenenue
y pacTeHui. Brienenue y ) KUBOTHBIX.
CokpatutenbHble BaKyoau. Oprasbl
BbIJIeTIeHUs. DUbTpanus, CeKpenus u
oOpaTHOE BcachIBaHNE KaK MEXaHU3MBbI
paboThl opraHoB BelieTeHUs. CBS3b
TMIOJIOCTH T€JIa C KPOBEHOCHOM U
BBIJICTIUTEILHON CUCTEMAaMU.
BrizieneHre y mo3BOHOUHBIX )KMBOTHBIX
n yenoseka. [louku. Ctpoenue n
byHKIIMOHUpOBaHUE HEDPOHA.
OO0pa3zoBaHuEe MOYH Yy UETIOBEKA.
JleMmoHcTpanuu

TaOnuiel U cXeMbl: «BoiaenureapHas
CUCTEMay

PackpbIBaTh conepxaHue TEPMUHOB U
MOHSITUI: BbIICIIEHUE, TYTTalus,
JIMCTONA/I, COKPAaTUTEIIbHBIE BaKyOJIH,
W3BUTHIE KaHAJIBLIBI, 3BE314ATHIE
KJIETKH, BBIJCIUTENbHBIE TPYOOUKH,
MaJIbIIUTUEBBI COCY/Ibl, IOYKH,
MOYETOYHUK, MOUYEBOM Iy3bIPb,
He(dpoH, Moya.

XapakTepu30BaTh MIPOLIECC BbIIEIECHUS
Yy PaCTeHUH U )KUBOTHBIX.

Paznnuate Ha U300pakeHUAX (CXeMax,
TabnuIax, MyJIsiKax) BbIICIUTEIbHYIO
CUCTEMY YEJIOBEKA.

OnuceIBaTh MEXAHNU3M
(yHKIMOHUPOBaHUS HEPPOHA; POLECC
00pa3oBaHUsI MOYH.

YcranaBiyBaTh B3aUMOCBSI3U

MEXIy CTPOCHHEM OPTraHOB
BbIJICTICHUS U UX (PYHKUIUAMHU

B OpraHu3Me
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9.11

3amnuTa y Oprannu3MoB

3amnmTa y Oprannu3MoB. 3alura

Yy OJTHOKJIETOYHBIX Opranu3MoB. Criopbl
OaKTepuil U LIUCTHI MPOCTEUIIINX.
3anmTa y MHOTOKJIETOUHBIX PACTCHUM.
Kyrtukyna. Cpeacrtsa nmacCUBHOM U
XUMHUYEeCKOU 3auThl. OUTOHIINILI.
3anmTa y MHOTOKJIETOYHBIX
KUBOTHBIX. [TOKpOBBI U UX
MIPOU3BOJIHBIC. 3allIUTa OPTaHU3Ma

ot 6one3neit. UMmyHHas cucrema
yenoBeka. KieTouHbli 1 ryMOpalibHbIN
UMMYHUTET. BpOo:KIEHHBIN U
NPUOOPETEHHBIN crienuduaeckuit
UMMYHHTET. Teopus KIOHAIbHO-
cenektuBHOro ummynurera (I1. Dpnux,
®.M. bepuer, C. Tonerana).
BocnanutenbHble OTBETHI OPTaHU3MOB.
Ponb BpoXIEHHOTO UMMYHHUTETA

B Pa3BUTHUU CUCTEMHBIX 3a00JICBaHUM.
JleMmoHcTpanuu

Tabuuiel U cxeMmbl: «Koxkay,
«Hmmynutery, «CtpoeHue cTeds»,
«CTpoeHue JIMCTOBOM MJIACTUHKI

PackppiBath copepkanue TEPMUHOB H
TIOHATHUH: KarcyJia, SHA0CIOopa, IHCTa,
KyTHKYJIa, CPEACTBA MTACCUBHOMN
3aIUTHI, CPEACTBA XUMHUIECKOM
3aIUTHI, KOKHBIE TIOKPOBHI,
MMMYHUTET, IMMYyHHAas! CUCTEMA,
AHTUTCH, AaHTUTEJIO.

XapakTepu30oBaTh BUJIbI 3aLTUTHI

Y OJHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX
OpraHU3MOB.

OnuckIBaTh CTPOEHUE KOKHBIX
MTOKPOBOB U WX MPOU3BOIHBIX.
Paznuuate Ha n300pakeHusIX (cxemax,
TabnuIax, MyJsbKax) Opraibl
MMMYHHOM CHCTEMbI YEJIOBEKA.
YcTanaBnuBaTh B3aUMOCBSI3U MEKITY
CTPOEHHEM OPTaHOB 3aIUTHI U UX
(GyHKIMSIME B OpraHU3Me

9.12

Paznpaxxumocts
Y pEeryJisinus
Yy OPraHUu3MOB

PaznipaxxumocTh 1 perysinus

y OopranusMoB. PaznpaxumMocTs

Y OJTHOKJIETOYHBIX OPraHU3MOB.
Taxcucel. PaznpaxxumocTs u perynsuus

PackpeiBath conepkaHue TEPMUHOB U
MOHATH: Pa3IPa)KUMOCTb, PETYJISALINS,
TaKCHUCHI, POCTOBbBIE BEILIECTBA
(aykcuHBI), HEpBHAsl CUCTEMA,
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y pacteHuii. POCTOBbIE BElIECTBA U UX
3HAQ4YCHHUE.

HepBHas cucrema u pedriexkropHas
peryisiuus y ;KkuBOTHbIX. HepBHas
cUCTEMA U €€ OTZIEIIbl. DBOJIOLIMOHHOE
YCIOKHEHUE CTPOCHUSI HEPBHOM
CUCTEMBI Y )KUBOTHBIX. OTIEIBI
T'OJIOBHOI'O MO3Ta II0O3BOHOYHBIX
KUBOTHBIX. Pediiekc u pediekTopHas
nyra. be3yciioBHbIE U YCIIOBHBIE
pedIieKcChl.

['ymopasibHas1 peryJisinus u
DHJAOKPUHHASI CUCTEMA )KUBOTHBIX U
yesioBeka. JKees3pl 3HIOKPUHHON
CUCTEMBI U UX TOPMOHBI. JlelicTBre
rOPMOHOB. B3anMOCBsA3b HEPBHOU U
SHJIOKPUHHOU cucteM. [ unoranamo-
runo@u3apHasi CUCTEMA.
JleMmoHCcTpanumn

Ioptper: U. II. [TaBnos.

Tabnuiel u cxembl: «CTpoeHUE
ruapb, « CTpOEHUE IIIaHAPUNY,
«BHyTpeHHee CTpOEHUE T0KAEBOTO
yepBs», «HepBHas cuctema pbio»,
«HepBHas cucremMa JArymKm»,
«HepBHas cucrema
IpecMbIKaromuxcs», « HepBHas

pedaexkTopHas perysmnus, pedaekc,
peduiekTopHas 1yra, HepeJHUI MO3T,
IIPOMEKYTOUYHBIN MO3T, CPEHUI MO3T,
MO3KE€4OK, IPOJOJITOBATHIA MO3T,
BEreTaTUBHAsI HEPBHAs CUCTEMA,
ryMOpaJIbHasl pEryJIsilusl, TOPMOHBI,
SHAOKPHHHAS CUCTEMA, TUIIOTAJIaMO-
runogusapHas CUCTEMA.
XapaxkTepu3oBaTh pa3apaKUMOCThb

Yy OJTHOKJIETOYHBIX OPraHNU3MOB H
peIeKTOpHYIO peryIsInui0

Y ’KUBOTHBIX.

Pa3nnuate Ha n300pakeHUsIX (cxemax,
TabJIMLaX, MYyJISKaX ) HEPBHYIO CUCTEMY
U €€ OTIENbl; OT/AEIIbI FTOJIOBHOIO MO3Tra
ITO3BOHOYHBIX )KUBOTHBIX.

OnuceIBaTh TyMOPATIbHYIO PETYIIALIMIO
Y ’KUBOTHBIX.

Paznmuuate Ha n300pakeHUsX (cxemax,
TabJIMLaX, MyJISKaX) SHAOKPUHHYIO
CUCTEMY KUBOTHBIX U YEJIOBEKA.
HaspiBaTh kesne3sl SHIOKPUHHON
CUCTEMBbI YEJIOBEKA U BbIpabaThIBaEMble
UMHU TOPMOHBI.

OnuceIBaTh 1€CTBUE TOPMOHOB.
VYcTaHaBIMBaTh B3aMOCBSI3U MEXKITY
CTPOEHHUEM OPraHOB HEPBHOM U
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cucrema ntuiy, «HepBHast cucrema
MJIEKOTIUTAIOMUX», «HepBHas cuctema
YeJI0BEKa», « JHIOKPUHHAS CUCTEMAY,
«Pedexcy.

Oob6opynoBanme: MOJICIIY TOJIOBHOTO
MO3Ta Pa3JIMYHbIX )KUBOTHBIX

SHAOKPUHHON CUCTEM U UX QPYHKIUSIMU
B OpraHU3Me.

XapakTepu30oBaTh IBOJIIOIIMOHHOE
YCIIOKHEHUE CTPOCHUSI HEPBHOMN
CUCTEMBI Y JKUBOTHBIX

Hroro yacos o reme 17
10. | Tema «PASMHOXEHUE U PABBUTHUE OPI'AHU3MOB»
10.1 | ®opmbl pa3MHOKEHHUSI 1 @DopMBbI pa3sMHOKEHHSI OPTaHU3MOB: PackpbIBaTh copepkaHue TEPMUHOB U
OpraHN3MOB Oecronoe (BKJItOYasi BEr€TaTUBHOE) U HOHSTUN: Pa3MHOKEHUE, IPOCTOE

roJioBoe. Bunpr 6ecmonoro
Pa3MHOXKEHUS: TIOYKOBaHUE,
criopyJisiius, pparMeHTaus,
KJIOHUPOBAHMUE.

JeMoHcTpanuu

Tabauib! 1 cxeMbl: «BerertatuBHoe
pa3sMHOXKeHHUE», « TUITBI 6ecItoa0ro
pa3MHOXEHUs», «Pa3zMHOXKEeHUE
XJIAaMHJIOMOHAIbI», « Pa3sMHOKEHHNE
ABIJIEHBIY, «Pa3MHOXKEHNE TUAPHI

JICJICHHE, TIOYKOBAHUE, CIIOPYJISAIINS,
BEreTaTUBHOE Pa3MHOXKECHHE,
dbparmeHTalys, KJIOHUPOBAaHUE, TAMETHI,
crepmaTo30u]l (CepMHuil), AULIEKIeTKa,
3Ur0Ta, KOHBIOT AL

[lepeuncnarb 0COOEHHOCTH OECTIONOTO
¥ TI0JIOBOTO PA3MHOXKEHHUSI OPTaHU3MOB.
XapakTepu3oBaTh CYITHOCTh U (POPMBI
0ecrnoJioro pa3sMHOKEHHSI OPraHU3MOB;
OMOJIOTUYECKOE 3HAUYEHNE OECTI0I0T0
Pa3MHOXKEHUS.

Paznuuate cniopy kak
CHEIUATN3UPOBAHHYIO KIIETKY,
MpeIHa3HAYCHHYTO JIJIs1 OECI0JIOTO
Pa3MHOXKEHUS, ¥ CTIOPHI OAKTEpHUH.
OOBICHATH MPEUMYIIIECTBA TOJIOBOTO
pPa3MHOXKXEHUS HaJl OECITOJIBIM.
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PackpbIBaTh poJib KIIOHUPOBAHUSA
B CEJIEKI[UU U CEIBCKOM XO351CTBE

10.2

[lonoBoe
pa3MHOKEHHE.
Meiios

[TomoBoe pasmuoxenue. [TomoBsie
KJIETKH, WM TaMeThl. Meito3. Ctanun
Meno3sa. [loBenenrue XxpoMocom

B Meio3e. KpoccuHrosep.
buonorndyeckuii CMbICI MEH03a U
MOJIOBOIO Mporecca. Meio3 u ero
MECTO B )KU3HCHHOM ITUKJIC
OpTaHU3MOB.

JeMoHcTpanuu

Ta0muiel U cxeMbl: «Meiio3y,
«XpOMOCOMBI»

PackpwiBath copepkaHue TEPMUHOB U
ITOHSTHI: Mei03, OMBAJICHTHI,
KPOCCUHT'OBEP, UHTEPKUHE3,
HE3aBUCHUMOE PaCIpe/IeIICHUE;
KPOCCUHTOBEP.

Pa3nnuate Ha 300pakeHUsIX (cxemax,
Ta0JIUIIax ) 1 MEKpOTIpenapaTax 3peibie
MOJIOBBIC KJIETKU MJICKOTTUTAIOIINX U
OpTraHbl PA3MHOKEHHUS BBICIITUX
pacTeHUN.

PackpeiBaTh CymHOCTh M€103a,
XapaKTepU30BaTh €ro OT/IEJIbHbIC
CTaJIUU.

OnpenensaTe MECTO Mei03a

B )KU3HEHHBIX IIUKJIaX PA3JIMYHBIX
OpTaHU3MOB.

OOBSACHITH OMOJIOTUYECKUM CMBICIT
KPOCCHUHT'OBEpA, OMUCHIBATH €T0
MEXaHU3M.

CpaBHMBATh MEHO3 C MUTO30M;
paziauyaTh OTJEIbHBIC UX CTAIUU

Ha MUKpOIIperapaTax u H300paKeHHUIX
(cxemax, Tabnuiax).

PackpeIBaTh 3BOJTIOIIMOHHOE 3HAUCHUE
MOJIOBOTO Pa3MHOXKEHUSI OPraHU3MOB
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10.3

['amertorenes.
OO6pazoBaHue u
pa3BUTHE TOJOBBIX
KJIETOK

[Ipen3apossiiieBoe pa3BUTHE.
["ameTorenes y ;kuBoTHbIX. [los0BBIE
xene3pl. OOpa3oBaHue U Pa3BUTHE
MOJIOBBIX KJIeTOK. CriepMaToreHes u
ooreHe3. CTpoeHHe MOJIOBBIX KIIETOK.
On010TBOpEHNE U AMOPHUOHATIBHOE
pa3BUTHE KUBOTHBIX. CTIOCOOBI
OIUIOJJOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [lapTeHorenes.
JeMoHcTpanuu

Tabmuiel U cxeMbl: «['ameToreHesy,
«CtpoeHue SUIEKIETKH U
CIIEpPMAaTO30U/1a».

Ob6opynoBanme: CBETOBOM MUKPOCKOIT;
MUKPOTIpEnapaThl AUIEKIECTOK U
CIIEpPMAaTO30U/IOB.

JlaboparopHasi pabora «l3yueHue
CTPOCHHUSI TIOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOIpenaparax»

PackpeiBath conep:kaHue TEPMUHOB U
IOHSTHUI: TaMETOT€HE3, CIEPMATOreHE3,
OOT€HE3, CEMEHHHUKH, SINYHMKH,
CIIEpPMATOrOHMH, CIIEPMATOLUTHI,
CIepMaTHU/Ibl, CIEPMATO30U/IbI,
OOTOHUU, OOLIUTHI, ITOJISIPHBIE TEJIBLIA,
ANLEKIIETKA, aKpOCOMA.

[lepeuncnaTh CTagun raMeETOreHe3a

Y JKUBOTHBIX.

OnuceIBaTh NpoOLIECC FaMETOreHE3a U
€ro IepUOAbl, CTPOCHHUE ITOJIOBBIX
KJIETOK.

Pasznuuars ocobeHHOCTH
CIIepMaToreHes’a u 0OoreHesa.
OnuceIBaTh IPOLIECCHI OCEMEHEHUS U
OIUIOJOTBOPEHUS, Pa3HbIE BAPUAHTHI
MMapTEHOTreHe3a

104

NuauBuayansHOE
pa3BUTHE
OpPTaHU3MOB —
OHTOI'CHE3

NuauBuayanbHOE pa3BUTHE
OpraHu3MOB (OHTOT'€HE3).
OMOpHoJIOTHS — HAyKa O Pa3BUTUHU
opranu3MoB. Mopgoeenes — oona

U3 271a6HbIX NPOOIeM IMOPUOTOCULL.
Konyenyus mopgoeernos u mooenu
mopgoeenesa. Ctaauu >MOpUOTEeHE3a
YKUBOTHBIX (Ha IPUMEpE JIATYIIKH).

PackpeiBath copepxaHue TEPMUHOB U
TIOHSITUI: OIUIOJJOTBOPEHUE, 3UTOTA,
Oyacromep, aKpoCOMHas peaxIus,
MPOHYKJIEYC, NAPTEHOTCHE3,
aMOpuoreHes, apodieHue, 61acTya,
MOpYJIa, racTpyJia, Heupya,
OpraHoreHes, KTo/iepMa, Me30/1epMa,
AHTOJIEpMa, IIeJIOM, HEpBHasI TpyOKa,
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Hpobnenue. Tumnsl gpobrieHusl.
Jlemepmunuposanroe u
HeOdepMUHUPOBAHHOe OpoObieHuUe.
bracmyna, muner bnacmyn.
OcobeHHoCTH APOOICHUS
MJICKOMTUTAIOIINX. 3apPO/IbIIICBbIC
JUCTKU (TacTpyisiius). 3akiiajika
OpPTaHOB M TKaHEH M3 3apOABIIIEBIX
JUCTKOB. B3auMHoe BiusiHuE YacTei
Pa3BUBAIOIIETOCS 3aPOIBIIIA
(aMOpuoHaNIbHASI MHIYKIIHS ). 3aKIaaKa
TJIaHa CTPOCHUS )KMBOTHOTO KakK
pe3ybTaT HePAPXUICCKUX
B3aUMOJECUCTBUN I'eHOB. BinsiHue
Ha HYMOpPUOHAIBHOE Pa3BUTHE
pa3IUYHBIX PAKTOPOB OKPYKAIOILIEH
Cpeabl.

JleMmoHcTpanuu

IToprper: X. [lInemaH.

Tabauib! U cxeMbl: « OCHOBHBIE CTaUNA
OHTOTCHE3a).

Oob6opynoBanme: Mmojienb «Luki
Pa3BUTHS JIATYIIIKHY

XopAa, KulieuHas TpyOka.
Onpenensats SMOPHUOHATIBHBIN IEPUO
pa3BUTHUS OpPraHU3Ma U OIUCHIBATH
OCHOBHBIEC 3aKOHOMEPHOCTHU
poOJieHns — 00pa3oBaHUE
OJIHOCJIOMHOTO 3apo/blIia — OJ1acTyJIbl;
3aBHCHUMOCTH X0/1a APOOICHUS

OT KOJIMYECTBA JKEJTKA B STHIEKIICTKE;
racTpyJisiLUIO U OPraHOT€HE3.
OO0BsICHATH ATanbl JudPepeHInPOBKH
TKaHEeW, 00pa30BaHUsl OPIaHOB U CUCTEM
OpraHoB.

XapakTepu30oBaTh PEryJIALnIo
AMOPHOHATILHOTO Pa3BUTHS;
JAETEPMUHAIINIO U SMOPHOHAIbHYIO
WHAYKIUIO; TCHETHYECKUH KOHTPOITh
pa3BUTHA.

O60CHOBBIBATH BPEIHOE BO3ICHCTBHE
Ta0avyHOTO JIbIMA U aJIKOTOJIA Ha XOJ
AMOPHOHAIBLHOTO U
MOCTAMOPUOHAIBHOTO Pa3BUTHUS
OpraHmM3Ma 4JejoBeKa

10.5

Pocr u pazButue
YKUBOTHBIX

PocT 1 pa3BuTHE KUBOTHBIX.
[TocTaMOprOHATBHBIN TTEPUO/I.
IIpsimoe u HenpsMoe pa3BUTHE.
PazButne ¢ Mmeramopdo3om

PackppIBath cojepkanne TEPMUHOB U
MOHSATUI: OHTOTCHE3,
MOCTAIMOPHUOHAIBHOE PA3BUTHE,
MeTraMmopdo3, TNIMHKA, POCT, CTApECHUE,
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y 0eCro3BOHOYHBIX M MMO3BOHOYHBIX
’KUBOTHBIX. bruosiornueckoe 3HaueHue
IIPSIMOTO M HENPSMOIO Pa3BUTHS, UX
pacnpoCTpaHeHue B npupoae. Turbl
pocTa KUBOTHBIX. DAKTOPHI perysiunun
pOCTa JKUBOTHBIX U 4esioBeka. Ctaauu
OCTAMOPHUOHAJIBHOTO Pa3BUTHSA Y
YKUBOTHBIX U 4esoBeka. [lepuoapl
OHTOreHe3a yesoBeka. CTapeHue u
CMEPTh KaK OMOJIOTUYECKHUE MTPOLIECCHI.
JlemoHCcTpanun

Tabauue! u cxeMmsl: «lIpsmoe u
HEIpsMoe pa3BuTHe», «Pazpurue
MalcKoro xyka», «Pa3Butue capaHnumy,
«Pa3BuTHE AATYLIIKNY.

IIpakTnuyeckas padora

«BpIsIBIEHNE IPU3HAKOB CXOJICTBA
3apOABILIEHN TO3BOHOYHBIX )KMBOTHBIX)

CMEPTb.

XapakTepu30BaTh MOCTIMOPUOHATBHBIN
NEpUOJ Pa3BUTHS OpraHU3Ma U €ro
OCHOBHBIE (DOPMBI.

XapakTepu30BaTh NPSIMOE PA3BUTHE U
€ro MepUOBbI.

N3marate conepxanue Teopum
CTapeHUs OPraHU3MOB.

OOBSACHITH OMOJIOTMYECKUM CMBICIT
pa3BUTHS ¢ MeTaMop(ho30M

10.6

PasMHOXeHue u
pa3BUTHE PACTEHUI

Pa3MHOXk€eHHE 1 pa3BUTHE PACTEHUN.
[Mamerodur u ciopodut. Meiios

B )KU3HCHHOM LIMKJIC PACTCHUM.
OO6pazoBanHue crop B Impoliecce Meiiosa.
['ameTorenes y pacteHui.
OI1U10J0TBOPEHHE U PA3BUTHE
PACTUTENIBHBIX OPTaHU3MOB. J[BOIHOE
OTUIOJIOTBOPEHHUE Y IIBETKOBBIX
pactenuii. O6pa3zoBaHue U Pa3BUTHE

PackpeiBath copepxaHue TEPMUHOB U
MOHATUI: TaMeTOPUT, criopoduT,
aHTEPUIUHU, APXETOHUHU, 3aPOCTOK,
Meracropa, 3apOoJbIIIEBbI MEIIIOK,
CUHEPTHUbl, AHTUIIO]IbI, MUKPOCIIOPA,
MBUIBIIEBOE 3€PHO, IBOMHOE
OIIOZIOTBOPEHHE, POCT, MEPUCTEMA,
KaMOWMii, IEPHOIbI OHTOTEHE3a
LBETKOBBIX PACTEHHUM.
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CEMCHH.
MexaHu3MBbl pEryJIisiiIui OHTOTeHEe3a
Yy paCTeHUH U )KUBOTHBIX.
JleMoHCTpaMu

[Hoptpert: C. I'. HapammuH.
TaGmwmier 1 cxeMbl: «J[BoliHOE
OTUIOJJOTBOPEHUE Y IIBETKOBBIX
pacteHui», «CTpoeHue CeMsH
OJIHOJIOJIBHBIX U JIBYIOJIBHBIX
pacteHuin», « Ku3HEHHBIN UK
MOPCKOM KamycTbl», «  Ku3HEHHBIN
LIUKJI MXa», «KU3HEHHBINA UK
ManopoOTHUKAY, <« KU3HEHHBIN ITUKIT
COCHBI».

JlabopaTopHasi pabora

«CTpoeHne OpraHoB pa3MHOKEHUS
BBICILINX PACTEHUI»

XapakTepHu30BaTh 0COOCHHOCTH
0€ecIoJI0ro ¥ MOJIOBOI'0 Pa3MHOKEHHUSI
LIBETKOBBIX PACTCHUM.

Bb1aensaTe 0cOOEHHOCTH NPOTEKAHUS
raMeToreHesa y [BETKOBBIX PACTEHUM.
OmnuceIBaTh IIpoLecc JBONHOTO
OIUIOJOTBOPEHUS Y LIBETKOBBIX
pacTeHuil U OOBSCHATH €T0
IIPEUMYIIECTBA 10 CPABHEHUIO

C OIUIOJOTBOPEHUEM Yy CIIOPOBBIX U
I'OJIOCEMEHHBIX

HToro yacoB mo teme 8
11 | Tema «I'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH U U3BMEHYMBOCTH OPraHU3MOBY
11.1 | Ucropus cranoBienus | 1 Hcropust cTaHOBJICHUS M PA3BUTHS PackpriBath copepxanne TEPMUHOB U

Y Pa3BUTUS TCHETUKHU
KAaK HayKH

TeHETHKHU KaK HayKu. PaGoThl

I'. Mengens, I'. ne @puza, T. Moprana.

Ponb oTeyecTBEHHBIX YUEHBIX

B Pa3BUTHU T'CHETUKU. PabOTHI

H.K. Konsnosa, H./. BaBunosa,

A.H. benozepckoro, I'.JI. KaprieueHko,

MOHSATHUM: TeHETUKA, I'eH.
JIeMOHCTpUpPOBATH 3HAHUSI UCTOPUHU
BO3HUKHOBEHUS T€HCTUKH.
XapakTepu30BaTh OCHOBHBIE ATAIbI
Pa3BUTHSI TEHETUKU KaK HAYKHU
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FO.A. ®ununuenxo, H.B. Tumodeena-
Pecosckoro.

JleMoHCcTpaMu

[Toprpetsl: I'. MeHnuens,

I'. le ®pus, T. Mopran,

H. K. Konsnos, H. 1. BaBuiios,

A. H. benoszepckui,

I'. JI. Kapnieuenxo,

10. A. ®unumyeHko,

H. B. Tumodeen-PecoBckuit

11.2

OCHOBHBIC TTOHATHS U
CHMBOJIBI ITCHCTHUKHA

OCHOBHBIEC TEHETUUECKUE TTOHATUS U
CUMBOJIBI. ' OMOJIOTHUYHBIE XPOMOCOMBHI,
aJIeJIbHbIC TE€HBI, aTbTEPHATUBHbBIC
MPU3HAKH, TOMUHAHTHBIA U
pELIECCUBHBIN MTPU3HAK, TOMO3UTOTA,
reTepPO3UroTa, YACTas JIMHUS, THOPUIBI,
redoturl, GeHoturn. OCHOBHBIE METO/IbI
TE€HETUKU: THOPUI0TIOTUYECKUH,
LATOJIOTUYECKU I, MOJIEKYISIPHO-
TE€HETUYECKUU.

JleMmoHCcTpanumn

Tabauiibl: «MeToIbl TEHETUKNY,
«CXeMbl CKpeIInBaHUS».
JlaGopaTopHasi paGora

«JIpo3oduiia kak 0OBEKT TeHETUYECKUX
HUCCIIEI0OBaHUI

PackpeiBath conep:kaHue TEPMUHOB U
IIOHSATHN: HACJIEACTBEHHOCTb,
HACJIEIOBAHUE, U3MEHUYHUBOCTD,
TeHOTUI, (PEHOTHUI, TEHOM, JIOKYC,
XPOMOCOMBI, aJlIeJIbHBIE T€HBI (AJLJIeNN),
albTEPHATUBHBIC NPU3HAKH,
rOMO3UI0Ta, Fe€TePO3UroTa,
JOMWUHAHTHBIN NPU3HAK, PELIECCUBHBIN
MPU3HAK, YACTas JTUHUS, THOPUBIL.
ITosp30BaTHCS TEHETUYECKOU
TEPMUHOJIOTUEN U CUMBOJIMKOM

IUTS 3AIIACH CXEM CKPEILMBAHHUS

HToro uvacos 1o reme
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12

Tema «gaKOHOMepHOCTH HaCJICACTBCHHOCTHN»

12.1 | BakoHomepHOCTH 2 MoHOrnOpUIHOE CKpEIIBAHUE. PackpbIBaTh copepkaHue TEPMUHOB U
HacleI0BaHUs ITepBriit 3ak0H Menaens — 3akOH MOHSTHUI: MOHOTHOPHUIHOE
MIPU3HAKOB. eIMHO00pa3usi THOPHUIOB TIEPBOTO CKpEILMBaHUE, YUCTOTA T'AMET,
MounorubpuaHoe 1okoJieHus. [IpaBuino 1IOMUHUPOBaHUSA. | IOMUHHUPOBAHUE, PACIICTIIICHUE
CKpEILIUBAHUE Bropou 3akoH MeHienst — 3aK0H NPU3HAKOB.

pacieIuIeHUs PU3HAKOB. OmnuceiBaTh onbITEH I'. MeHnens
[{uTosiornueckne OCHOBBI 10 MU3YYECHUIO HACJIEIOBAHUS OJTHOU
MOHOTHOPHUIHOTO CKPEIIUBAHUS. Mapbl MMPU3HAKOB Y TOPOXA MOCEBHOTO.
I'unoresa YuCTOTHI raMerT. [IpuBoauThH POPMYIUPOBKH MIEPBOTO U
JlemoHCcTpauumn BTOPOro 3akoHOB I'. Menaens (3akoHa
IToptper: I'. Mennens. eAMHO00pa3usi THOPUIOB MEPBOTO
Tabuuiiel U cxeMbl: «llepBbiii U BTOPON | TTOKOJICHUS, 3aKOH PaCIISIIIICHUS
3aKOHbI MeHaemns». MIPU3HAKOB) U OOBSICHITH UX
Oob6opynoBanme: MOJICIb IIUTOJIOTUYECKHE OCHOBBI.

JUISL JEMOHCTPALMU 3aKOHOB CocTaBisTh CXeMbl MOHOTHUOPHUHOTO
eAMHO00pa3usi THOPUIOB MEPBOTO CKpPEIIMBAHUS U PELIaTh TEHETUYECKUE
MOKOJICHUS U pacICTUICHUS PU3HAKOB; | 3a7ja4l HA MOHOTHOpUHOE

CBETOBOM MHUKPOCKOIIL, MUKpOIIpenapar: | CKpeluuBaHue

«JIpozoduiay.

IIpakTnueckas padora «3yuenue

PEe3yJbTaTOB MOHOTHOPHUIHOTO

CKpEILUBAHUS Y IPO30(DUIIBI

12.2 | Anamusupyroree 1 AHanm3upyolee CKpeIBaHue. PackpsiBaTh conepxanne TEPMUHOB U
CKpeLIUBaHUE. ITpoMexXyTOUHBIN XapakTep MOHSTUI: aHAJIM3UPYIOLLEE
Henonnoe HacjienoBaHus. Paciienienue CKpEIIMBaHUE, HETIOJIHOE
JIOMHUHUPOBAHUE MIPU3HAKOB MIPY HEMOJHOM JTOMUHUPOBAHUE, KOJOMUHUPOBAHHUE.
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JIOMUHHUPOBAHUH.

JleMoHCTpanumn

TabyUIIbl ¥ CXEMBI: « AHATTU3UPYIOIIEE
CKpemuBanuey, «Henomnoe
JOMUHHUPOBAHHE

CocTaBiATh CXeMbl aHAIU3UPYIOIIETO
CKPEILMBAHUSA U PEIIaTh TCHETUYECKUE
3aJjauM Ha aHAJIM3HUPYIOIIee
CKPEILMBAHNE U HEMIOJIHOE
JOMUHHPOBAHUE

12.3 | Iurunbpunnoe JurubpuaHoe ckpemniuBanue. Tpetuid PackpeiBaTh conep:kaHue TEPMUHOB U
CKpEIIMBaHUE 3aK0H MeH/1es1 — 3aKOH He3aBUCUMOTO | TTOHSTHI: TUTHOPUTHOE CKPEIIMBAHUE,
HaCJIEJOBAaHUS IPU3HAKOB. (EeHOTUITUYECKUIN paiuKal.
[{utonornuyeckne OCHOBBI OnuceiBaTh onbIThI . Menaens o
JUTUOPUIHOTO CKPEIIUBAHUS. M3YUYCHHIO HACJICIOBAHUS ABYX Map
JleMOoHCTpanun MIPU3HAKOB Y TOPOXa IMOCEBHOTO.
[Toptper: I'. Mennens. [IpuBOIUTH POPMYTUPOBKY TPETHETO
Tabnuitel u cxeMbl: «TpeTuit 3aKoH 3akoHa I'. Menpens (3akoHa
Meunnens. HE3aBHCUMOTO HACJIEIOBaHUS
Oo0opynoBanmne: MOJIEIb MIPU3HAKOB) U OOBSICHATH €T0
JUIL JEMOHCTpPAIK 3aKOHA LUTOJIOTUYECKUE OCHOBBI.
HE3aBUCUMOTO HACIEIOBAHUS [IpuMeHsTh MaTEMaTHYECKUM pacU€T ¢
MPU3HAKOB; CBETOBO MHUKPOCKOITL; MOMOIIIBIO (PEHOTUITMYECKOTO paiuKalia
MuKponpenapar «Jlpozoduinay. 1 METOJa MEPEMHOKEHUS BEPOSTHOCTEN
IIpakTnueckasi pabora BApUAHTOB PACIICTICHUS TPU3HAKOB Y
«M3yuyenue pe3ynapTaToB MOTOMKOB 1O (DE€HOTHUTTY Y TEHOTHITY.
JTUTUOPUIHOTO CKPEIIUBAHUS CocTaBisATh CXeMbl AUTUOPUIHOTO
y IpO30(UITBD» CKpEILUBAHUA U PElIaTh FTEHETUYECKUE
3a/1ayu Ha TUTHOPUIHOE CKpEIUBaHNE
12.4 | CuemnienHoe CuenuieHHOE HAclIeIOBAHUE MPU3HAKOB. | PackpbIBaTh Co/iepKaHNE TEPMUHOB U
HacJieJOBaHUE Paboter T. Moprana. CrienieHHoe MOHSATUM: CIICIIJICHHOE HACJICIOBAHHUE,
MPU3HAKOB. HacJIeJOBaHUE T€HOB, HAPYILICHHUE HapylIeHUs CLETICHHS TE€HOB,
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XpoMocoMHasi Teopus
HACJIEICTBEHHOCTH

CUEIJICHUS] MEXIYy TeHaMHU.
XpoMOCOMHas1 TEOpUs
HACJIEJICTBEHHOCTH.
JleMoHCcTpaMu

[Toptper: T. Mopras.

Tabauuk! u cxembl: «ClieryieHHOe
HacJleJJOBaHUE MPU3HAKOB

y IpO30(QHIBDY.

Oob6opynoBanme: MOJICIb

JUISL IEMOHCTPALINH CLIETIIEHHOTO
HaCJIeIOBaHUsI IPU3HAKOB.

KPOCCUHTOBEp, peKOMOUHAIINS T€HOB,
TEHETUYECKUE KAPThl, MOPTAaHUA.
[TpuBoAUTH GOPMYITHPOBKH 3aKOHOB
MopraHa (3aKOHa CLEIJIEHHOrO
HACJICIOBAHMS TEHOB U 3aKOHA
HapYIIEHUs CUEIIJICHUS MEX/1y FTeHaMU )
1 OOBSACHSTH MX ITUTOJIOTHICCKUE
OCHOBBI.

[TepeuncnsiTh OCHOBHBIE MOJIOKECHUS
XPOMOCOMHOU TEOPUU
HACJIEICTBEHHOCTH.

Pemate renernueckue 3agauun

Ha CLEIJICHHOE HACJIEI0BAaHUE I'€HOB U
HApPYILICHUE CUCIUICHUS MEXIY T€HAMU

125

I'eneTuka mosa

['eneTnka nosa. XpoMOCOMHBIN
MEXaHHU3M OIIPEACIICHUSA T10JIA.
AyTOCOMBI Y MOJIOBBIE XPOMOCOMBI.
['oMoraMeTHbIi U reTepOraMeTHBIN
noJ. I 'eHeTnueckast CTpyKTypa
MOJIOBBIX XpoMocoM. HacnenoBanue
IIPU3HAKOB, CLETUIEHHBIX C MOJIOM.
JleMmoHcTpanuu

Tabauue! u cxembl: «I'eHeTHKa T0JIaY,
«Kapuotum uenosekar», «Kapunorun
npo3ouiby, «KapruoTun nTuibn

PackpeiBath conepxaHue TEPMUHOB U
IIOHATHN: ayTOCOMBI, II0JIOBBIE
XPOMOCOMBI, TOMOT'aMETHBIN 11071,
reTEPOraMeTHBIN MOJL.

OOBACHATD XPOMOCOMHBIN MEXaHU3M
OIIPENENICHMS 110J1a Y OPraHU3MOB.
IIpuBOINTH TPUMEPHI HACIIEIOBAHUS
IIPU3HAKOB, CLIETUIEHHBIX C MOJIOM.
CocTaBasaTh CXEMBI CKPEILIMBAHUS U
pelaTh reHeTUYECKUE 3a1a41 Ha
HACJICIOBAHNE ITPU3HAKOB, CLEIIJIEHHBIX
C IOJIOM.
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[TpuBOIUTE IPUMEPHI TEHETHYECKHUX
3a0osieBaHu# U 1e(hEeKTOB

y OPTaHU3MOB, CBSI3aHHBIX C MTOJIOBBIMU
XpOMOCOMaMH

12.6 | 'eHOTHII KaK
[IEJIOCTHAA CUCTEMA

['eHOTHI KaK II€IOCTHAs CUCTEMA.
[1neroTponus — MHOKECTBEHHOE
JercTBUe reHa. MHOXXEeCTBEHHBIN
ajuienu3Mm. B3zaumonencrrue
HeaJJICJIbHBIX T'CHOB.
KommiemeHTapHOCTB. DTIucTa3s.
[Tomumepusi.

['eHeTHUECKMI KOHTPOJIb Pa3BUTHUSA
pacTeHUM, )KUBOTHBIX U YEJIOBEKA, a
TaKXe (PU3NOIOIrMYECKUX MPOLIECCOB,
MTOBEJICHUS 1 KOTHUTUBHBIX (DYHKITUMH.
I'eneTnyeckmue MEXaHU3MBI
CHUMOMOIreHe3a, MEXaHU3MBbI
B3aUMOJCHCTBUS «XO35IMH — MMapa3uT
U «XO35IMH — MUKPOOHOM).
['eHeTHUECKHME ACTIEKTHI KOHTPOJIS U
W3MEHCHHS HACJICICTBECHHOM
nH(pOpMaIU B TOKOJICHUSAX KIETOK

Y OpraHu3MOB.

JdeMoHcTpanuu

TabGnuiel M cxeMbl: « MHOKeCTBECHHBIN
ajuieIm3My; «B3zanmoieicTBe TeHOBY

PackpbiBaTh copepxaHre TEPMUHOB U
MMOHATHUI: MHOKECTBEHHOE JCHCTBHE
resa (TuieioTpornus),
KOMILJIEMEHTAPHOCTb, ITACTA3,
MOJINMEPHSL.

Ornpenensatb GopMbI B3aUMOICHCTBUS
aJJICJIbHBIX M HEaJJICJIbHBIX T'€HOB.
[IprBOINUTH TPUMEPHI INIEUOTPOITHOTO
JICUCTBHS I'€HOB.

Pemarts reneTndeckue 3agadyu

Ha B3aMOJICHCTBHE HEAJICIbHBIX
IeHOB

HToro uvacos 1o reme

10
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13

Tema «3aKOHOMepHOCTI/I H3IMECHYUNBOCTHN»

13.1 | U3MeH4YHBOCTH 1 B3auMopencTBrE reHOTHIa U CPeIbl PackpsiBaTh conepxanne TEPMUHOB U
pU3HaKoB. Bubl npu (popmMupoBaHUM (PEeHOTHUIIA. NOHSTUI: N3MEHYUBOCTD,
U3MEHYHUBOCTH N3MeHYNBOCTH PU3HAKOB. HEHACJIeICTBEHHAs! U3MEHYUBOCTD,

KauecTBeHHBIE N KOJINYECTBEHHBIE HACJICICTBEHHAS! N3MEHYUBOCTb.
IIpU3HaKHU. Buapl ”3MEHUMBOCTH: CpaBHUBATh HEHACJIEACTBEHHYIO
HEHACJIEACTBEHHAs U HACJIEICTBCHHAsl. | M3MEHUYMBOCTD C HACJIEICTBEHHOM.
JlemoHCcTpanumn [IprBOINTH MPUMEPHI KAYECTBEHHBIX U
Tabaunb! 1 cxembl: «Busl KOJIMYECTBEHHBIX ITPU3HAKOB
U3MEHYHUBOCTIY. OpraHU3MOB, MPOSIBICHUI
OO6opynoBaHHe: KUBbIC U TepOapHBIC | y OPraHM3MOB HEHACIIEICTBEHHON 1
AK3EMILISIPbl KOMHATHBIX PACTEHUI; HaCJICJICTBEHHON M3MEHUYMBOCTHU
pucyHku (poTtorpadum) >KUBOTHBIX

C pa3JIMYHBIMU BUJIAMH U3MEHYMBOCTH

13.2 | Monudukanmonnas 2 Mou¢urkannoHHas U3MEHYUBOCTb. PackpbIBaTh conepxaHue TEPMUHOB U
U3MEHYHUBOCTD Ponb cpensl B popMupoBaHuu MOHATUI: MOAU(PUKALUOHHAS, WU

MOU(DUKAIIMOHHOW U3MEHUUBOCTH.
Hopwma peakuuu npusHaka.
BapuanmoHHbIN ps1 M BapualMOHHAS
kpuBas (B. Moranucen). CBoiicTBa
MOAU(PUKAIIMOHHON N3MEHUNBOCTH.
JlemoHCcTpanumn

TabuIbl ¥ CXEMBI:
«MoaudukarmoHHasi U3BMEHYUBOCThY.
OO6opynoBaHme: KUBbIE U TepOapHbIC
AK3EMILISIPbl KOMHATHBIX PACTEHU;
pucyHku ((potorpadun) KUBOTHBIX

(deHoTunMYecKas, "3SMEHYUBOCTb,
BApUAHTA, BAPUALIMOHHBIN P,
BApHUALIMOHHAS KpHUBasi, HOpMa
pEeaKIuu IPU3HAKA,

MOU(DUKALIIH.

XapakTepu3oBaTh CBOKWCTBA

MO (PUKAITMOHHON U3MEHUNBOCTH.
IToka3eiBaTh pOJIb YCIOBUN BHEITHEH
Cpelibl B pa3BUTHU MOJIU(DUKAITMOHHOM
M3MEHYUBOCTH Y OPraHU3MOB.
CrpouTh BapHallMOHHBIE PSBI U
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C MpuMepamMu MOIU(PUKAIUOHHOM
U3MEHYHMBOCTH.

JlaboparopHnasi paGora
«HccnenoBanne 3aKOHOMEPHOCTEMN
MO (PUKAITMOHHON N3MEHYUBOCTH.
[TocTpoenune BapualmOHHOIO pAa U
BAPHUALIMOHHOW KPUBO»

rpaduK KpUBOH HOPMBI PEAKIIUU
MIPU3HAKOB Y Pa3JIMYHbIX OPTaHU3MOB

13.3 | I'enoTunuyeckas ['eHoTHIIMYECKAst U3MEHYUBOCTb. PackpbiBaTh coJiep’KaHUE TEPMUHOB U
W3MEHYMBOCTb. CBoiicTBa TEHOTUITMYECKOM MMOHATHUH: KOMOMHATHBHAS
KomOunaTtuBHas U3MEHYMBOCTH. BUIBI TECHOTUIIMYECKON | M3MEHYMBOCTh, MyTAIllHOHHAS
W3MEHYMBOCTD M3MECHYMBOCTH: KOMOMHATHBHAS, M3MEHYMBOCTh, KOMOMHAIIUHU, MY TAIINH.

MYTAalMOHHAs. XapakTepu3oBaTh CBOWCTBA
KoMOuHaTnBHAS N3MEHYNBOCTb. FeHOTUIIMYCCKON N3MECHUUBOCTH.
Mei103 1 OI0BOM MPOLECC — OCHOBA OnuceIBaTh MEMO3 1 MOJIOBOM MPOIIECC
KOMOHMHATUBHOM M3MCHUYHUBOCTH. KaK OCHOBY IIPOSIBJICHUSI Y OPTaHU3MOB
PoJib KOMOMHATHBHOM M3MEHUYMBOCTHU KOMOMHATHUBHON M3MEHYHNBOCTH.

B CO3JIaHUM T€HETUYECKOTO [Toka3piBaTh HA KOHKPETHBIX MTPUMEPAX
pa3zHooOpa3us B mpeaenax 0AHOro POJIb KOMOMHATUBHOM U3MEHUNBOCTH
BHJIA. B CO3JIaHUM T€HETUYECKOTO
JleMoHcTpanuu pa3zHoOOpasus OPraHu3MOB B IIPeJIeIax
Tabmwmiel u cxeMbl: «KomMOnHATHUBHAS OJTHOTO BHJIA.

U3MEHUYMBOCTBY, «Meno3», CpaBHMBATh TEHOTUITUYECKYIO
«O1I010TBOPEHHE M3MEHYMBOCTh C MOJU(PUKAIIMOHHOM

13.4 | Myraronnas MyTanmoHHass U3MEHYUBOCTh. Buibl PackpriBaTh coqiep:kaHre TEPMHUHOB U
M3MCHUYNBOCTb. MyTalllii: TeHHbIE, XPOMOCOMHBIE, MOHATHUM: MyTaIluu, XpOMOCOMHBIE
3aKOHOMEPHOCTH reHoMHbIe. CIIOHTaHHBIE U nepecTpoiku (abeppauun),
MYTaIlMOHHOTO HWHYIIUPOBAHHbBIC MyTalluU. SIIepHbIC | TTOJIUIUIOUINSI, AHSYTUIOU S, MyTaHT,
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mporiecca.
DIUTECHETHUKA

Y [IUTOIIa3MaTUYECKUE MYTaIINH.
CoMaTthiecKue 1 MoJIOBbIE MyTallUH.
[IprunHBI BO3BHUKHOBEHUS My TalUH.
MyTareHsl ¥ BX BIUSHUE

Ha OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTaI[MOHHOIO Ipolecca. 3aKOH
TOMOJIOTHYECKHX PSAIOB

B HACJIEICTBEHHON MU3MEHYNUBOCTH
(H.W. BaBunos). BHesinepnas
M3MEHYMBOCTh U HACJIEICTBEHHOCTb.
Inueenemuxa u SNUeHOMUKA,

PONb dNUSEHeMUUEeCKUX (PaKmopos

8 HACIe008aAHUU U USMEHYUBOCTNU
Genomunuvueckux npuUIHaAKo8

Y Op2aHU3MO8.

JleMmoHcTpanuu

IToptpertsl: I'. Jle ®pus, B. Moranuces,
H. 1. BaBunos.

Tabnuiibl u cxembl: «['eHeTHUECKHE
3a00JIEBAHUS UEIOBEKAY, « BHIBI
MYTaInmn.

OO0opynoBaHme: )KUBbIE U TepOapHBIC
AK3EMILUISIPbl KOMHATHBIX PACTEHUIA;
pucyHku (doTtorpadum) >KUBOTHBIX

C pa3JIMYHBIMU BUJIAMU
M3MEHYUBOCTH.

MyTareHsbl.

[IpuBOIUTH MPUMEPHI MyTALIAM,
BCTPEYAIOIIMNXCS Y PA3HBIX OPTaHU3MOB.
Knaccupunupoats MyTanuu

10 Pa3HbBIM OCHOBAHUSIM.

Pasznuyats Ha n300paXkeHusIX (cXxeMax,
Ta0JUIIax ) TCHHBIC MyTaIlUH,
XPOMOCOMHBIE ITEPECTPONKH PA3HBIX
BHJIOB: JICJIECIINH, TyTUIMKALUH,
TPaHCJIOKAIMN, UHBEPCUH; T€HOMHbBIE
MyTalUH.

CpaBHHBaTh MEXy COOOW MyTaluu
pa3HbIX BUOB.

XapakTepu3oBaTh CBOMCTBA
MYTallMOHHON U3MEHYHUBOCTH.
HaspiBaTh nprymHbI MyTalnu,
BBISIBJISITH HICTOYHUKH (PAKTOPOB-
MYTareHOB B OKPYXKarOLIEH cpelie
(KOCBEHHO).

[TpuBoaUTH POPMYIHUPOBKY 3aKOHA
TOMOJIOTUYECKUX PSAJIOB U
HACJIEICTBEHHOW N3MEHYUBOCTH

H. 1. BaBuiioBa 1 000CHOBBIBaTh €TI0
3HAYEHHUE JUISl PAKTUKU CEITBCKOIO
X03s1CTBa
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IIpakTnyeckast padora
«MyTtauun y aApo30(puiiel (Ha TOTOBBIX

MUKpOIpenaparax)»
HToro yacos 1o teme 6
14 | Tema «I'eHeTHKA Ye10BeKa»

14.1 | T'enernka yenoBeka. 3 Kapuotun uenoseka. Mexnaynaponnas | PackpeiBaTh conep:kaHue TEPMUHOB U
MeTtoib1 porpamMma MCCIIeIOBaHUs FEHOMa MOHSITUI: CEKBEHUPOBAHHE, KapTa
MEIULUHCKON yesioBeKa. MeTo1bl U3yUeHHsI FTEHETUKU | XPOMOCOMBI, TPOOaH/1, HACIEACTBEHHbIE
TE€HETUKU YeJIOBEKa: FeHealIorMuecKui, 00J1€3HU (MOHOTEHHBIE, ITOJIUT€HHBIE,

OJIM3HEIOBBIN, ITUTOTCHETHYCCKUH,
MOMYJIALIMOHHO-CTATUCTUYECKUM,
MOJIEKYJISIPHO-T€HETUYECKHUM.
CoBpeMeHHOE OTpeIeICHUE TEHOTHUIIA:
MOJJHOTEHOMHOE CEKBEHHPOBAHUE,
T€HOTUITMPOBAHKE, B TOM UHCIIE

¢ nomouipto [11[P-ananu3a.
HacnenctBennbie 3a001€BaHus
yeJioBeKa. [ eHHbIE 1 XpOMOCOMHBIE
0ose3HH yesioBeka. bone3snun

C HACJICACTBEHHOM
MPEIPACTIOIOKEHHOCTHIO. 3HAUEHUE
MEIUILIMHCKOM I'€HETUKHU

B MPEJAOTBPAICHUH U JICUCHUU
FeHEeTHYECKHUX 3a00IeBaHNH YEJI0BEKA.
Meauko-reHeTH4eCcKOoe
KOHCYJIbTUpOBaHUE. CTBOJIOBbIE
KieTkH. IloHATHE «reHeTHYECKOTO

TeHHbIE, XPOMOCOMHBIE), METUKO-
T€HETUYECKOE KOHCYJIbTUPOBAHHUE,
JIOPOJIOBasi TUATHOCTUKA, aMHUOIIEHTE3.
[Tepeuncnarb 0COOEHHOCTH U3YUCHUS
T€HETUKH YEJIOBEKA U METOIbI
MEJIUIIMHCKOW T€HETHUKHU.
XapakTepu30BaTh METOAbI U3yUYCHHS
T€HETUKH YeJI0OBeKa (FeHealOTHYECKUH,
OM3HEIOBBINA, ITUTOTCHESTUYCCKUH,
MOJIEKYJISIPHO-T€HETUUECKHH,
MOMYJISIITUOHHO-CTATUCTUYECKU ).
OnuceIBaTh 1ENH, 38Ja41 U
JOCTHKEHUS MEXKIYHAPOIHON
nporpamMmbl «I'eHOM yesioBekay.
Paznmuuate Ha n300pakeHUsX (Cxemax,
Ta0IMIax) KapThl XPOMOCOM
(reneTuyeckue, puU3NUECKUe,
CHUKBEHCOBBIC).
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rpy3a». OTHYECKUE aCIIEKThI
UCCIIEIOBaHMI B 00JacTH
PEAAKTUPOBAHUS T'€HOMA U CTBOJIOBBIX
KJIETOK.

['enernyeckue HakTOpbI MOBBIIIEHHOM
YyBCTBUTEIBHOCTH YEJIOBEKA

K (pU3MUECKOMY U XUMHUECKOMY
3arpsiI3HEHHUIO OKPYKAIOLIEH Cpeibl.
['eneTnueckas MpeapacoaoKeHHOCTh
YeJIOBEKa K MaTOJIOTHSIM.
JlemoHCcTpanumn

Tabauib! u cxeMmel: «Kapuotun
4eJioBeKay, «MeToJIbl U3y4eHHUs
TeHETUKU YelloBeKa», «[ eHeTnueckue
3a00JIeBaHUs YEIOBEKA.
IIpakTnuyeckas padora

«CocTaBlieHHE U aHAIIN3 POJOCIOBHOM

OnuchIBaTh METObI COBPEMEHHOTO
ONpeAEeICHNS TeHOTUIIA OpTaHU3Ma:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUIIMPOBAHUE, B TOM YHUCIIE

¢ nomousto I11[P-ananu3a.
XapakTepu3oBaTh HACJIECACTBEHHBIC
3a00J1€BaHMs YeJOBEKA U 3a00JIEBaHUS
C HACJICJICTBEHHOM
MPEAPACIIONIOKEHHOCTBIO.
CpaBHMBATh F'€HHBIE, XPOMOCOMHBIEC
00JIe3HH YelloBeKa 1 00JIC3HA

C HACJICJICTBEHHOM
MPEIPACIIOTO0KEHHOCTBIO.
VYcraHaBIMBaTh B3AaMMOCBSI3b MEXKTY
HAacJIeACTBECHHBIMH 32001¢BaHUSIMH

YeJI0BEKa M X FT€HETUYECKOM OCHOBOI.

OO00CHOBEIBATh 3HAYEHUE MEIUKO-
TCHETUYECKOT0 KOHCYIbTUPOBAHUS
B MIPEIOTBPAICHNUN U JICUCHUN
HAacCJIEACTBEHHBIX 3a001€BaHNI
yeJIoBeKa

Hroro yacos o teme 3
15 | Tema «CeJiek1iusi OpraHu3MoB»
15.1 | OcHOBHBIC IOHATHS 1 JloMecTUKalUs U CEJICKIIHS. PackpeiBaTh cosiepxaHre OCHOBHBIX

CCIICKIINN

3apoKACHUE CENCKIINU 1
JOMECTHUKAIIUN. YUeHHE
H.M. BaBumnosa o LlenTpax

MOHSITHH: CEJICKIUS, JOMECTUKALIMSI,
MIPUMUTHUBHAS CEJIEKIHS,
KOMOHMHATUBHAS CEJICKIIHS, COPT,
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MPOUCXO0XKJIEHUS U MHOT000Opa3us
KYJIbTYPHBIX pacTeHui. Ponb cenekunn
B CO3/IaHUU COPTOB PACTEHUI U TIOPOL
XKUBOTHBIX. COPT, MOPOJA, IITAMM.
3aKOH rOMOJIOTHYECKUX PSIAOB

B HACJIEICTBEHHON U3MEHYNBOCTHU
H.W. BaBuinosa, ero 3HaucHue

JUISL CETIEKITMOHHOM paboTHI.
JlemoHCcTpauumn

[Toptpersl: H. 1. BaBuiios,

H. B. Muuypum, I'. /I. Kapneuenxo,
I1. IT. Jlykpanenko, b. JI. Actaypos.
Tabauiel u cxembl: «L{eHTpbI
MIPOUCXO0XKJIEHUS U MHOT000pa3us
KYJIbTYPHBIX paCTEHUIN», «3aKOH
TOMOJIOTUYECKHX PSJIOB

B HACJICJICTBEHHON N3MEHUYUBOCTHY.
JlaGopaTopHasi pabora
«3yueHue copToB KyJbTYPHBIX
pPacTeHU U MOPOJ JOMAIIHUX
YKUBOTHBIX)

opoja, ImTaMmM.
ITepeuncasiTb OCHOBHBIE ATaIbI
Pa3BUTHS CEJIEKIMHU KaK IIpoIecca U
HAYKHU.

XapakTepu30BaTh COAEPKAHUE YUCHUS
H. W. BaBuiiosa o LlenTpax
MIPOUCXOXKJICHUS] U MHOTOOOpa3us
KYJIbTYPHBIX PACTEHHUIA.

IToka3biBath LIeHTpBI MPOMCXOXKAECHUS U
MHOT000pa3usi KyJbTypPHBIX PACTCHUH U
I{eHnTpsl TOMECTUKAIMU JOMAIITHUX
YKUBOTHBIX Ha KapT€ MUPA, CBSA3bIBAThH
MX MECTOINOJIOKEHUE C OYaraMu
BO3HUKHOBEHUS IPEBHEUIINX

U BHJIN3AIIAM.

CpaBHUBATh COPT, HOPOAY, IITAMM

C BUJIaMU-POJUYAMH.

O00CHOBBIBATh 3HAUEHHUE 3aKOHA
TOMOJIOTHYECKUX PSIZIOB B
HACJIEICTBEHHOM U3MEHYNBOCTHU

H. N. BaBuiosa 1 ceJIeKIIMOHHON
padoTHI.

OnuceIBaTh NEPCIEKTUBBI
JOMECTUKAIMHA U CO3JaHUE HOBBIX
COPTOB KYJIbTYPHBIX PACTEHHM, IOPOL
JTIOMAIIIHUX )KUBOTHBIX Y IITAMMOB
MHKPOOPTAaHU3MOB
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15.2

MeTtoabl
CEJICKIIMOHHOM
pabotsl. CoxpaHeHue,
V3y4YECHUE U
HCIIOJIb30BaHUE
FeHETUYCCKUX

pecypcoB

MeTobI CeNeKIIMOHHOM PabOTHI.
HckyccTBEeHHBIN OTOOP: MaCCOBBIN U
WHJIMBUAYJIbHBIA. DTaIbl
KOMOHWHAIIMOHHOM CENeKIIUU.
HcnbiTanne npon3BoauTENEH

1o moToMcTBYy. OTOOp MO TEHOTHUITY

C TIOMOIIIBIO OIICHKU (PeHOTHUTIA
MOTOMCTBA M OTOOP MO TEHOTHUITY

¢ moMolbio aHanuza JIHK.
HcKyCcCTBEHHBIN MyTareHe3 Kak MeTO/
CEJICKIIMOHHOM PabOTHI.
PagnaniioHHbI 1 XUMHYECKUH
MyTareHe3 Kak UICTOYHUK MYTaluil

y KYJbTYPHBIX (DOPM OPraHU3MOB.
Hcnonb30BaHnE TEHOMHOTO
pEeIaKTUPOBAHUS U METOJIOB
pexoMOuHanTHBIX JJHK nis nomyuenus
MCXOJHOTO MaTepuaa Jijisl CeJEeKIUU.
[Tony4deHue NoIUIIONIOB.
BryTtpuBugoBas rubpuanzanmsi.
biv3kopoIcTBEHHOE CKpENIUBaHUE,
i uHOpuauHT. HeponctBennoe
CKpelllMBaHue, UM ayTOPUIUHT.
I'eTepo3uc u ero NpUYUHSL.
Hcnonp3oBaHue rerepo3uca

B cesiekimu. Otaaa€éHuas
rubpuauzanus. [Ipeogonenue

PackpbIBaTh coepxanue TEPMUHOB U
MOHSTUI: UCKYCCTBEHHBIN 0TOOD,
MIPOU3BOAMTEIHN, FIKCTEPHED,
OJIM3KOPOJICTBEHHOE CKPEIIMBaHUE, UITH
WHOPHJIUHT, HEPOJICTBEHHOE
CKpEILMBAaHNE, U Ay TOPUAMHT, YUCTAs]
JMHUS, TeTepo3uc (THOpuAHAs cua),
T€HOMHOE PEIaKTUPOBAaHHUE,
HCKYCCTBEHHBIN MyTareHes, (hakTopsbl-
MyTareHsl, MOJUIIIOU b, OTAAIEHHAS
ruOpuan3alnsl, CCKBEHUPOBAHUE.
XapakTepu30BaThb OCHOBHBIE METO/IbI
CEJICKIIUH PACTEHUMN U )KUBOTHBIX:
MCKYCCTBEHHBIN 0TOOp U
rUOpUIU3AIINIO.

CpaBHHMBaTh MaCCOBBIN HCKYCCTBEHHBIM
0TOOp ¢ MHAUBUIYAJIbHBIM, TOKA3bIBATh
UX 3HAYEHUE JIJISl CEIeKLIUU
KYJbTYPHBIX PACTEHUH U JOMAIITHUX
KUBOTHBIX.

[IpuBOANTH KOHKPETHBIE TPUMEPHI
OTJANIEHHOMN rTMOpUAM3AIIY B CEJIEKIIHH.
OnuceiBats onwIT I'. [[. Kapnieuenko

I10 TIPEOJIOJICHUIO OCCILTIOAMS
MEKBHUI0OBBIX THOPUIOB.

Paznnuate Ha n300pakeHusx (cxemax,
TabnuIax) y OTAEIbHbBIX
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Oecruroaus MEXBUIOBBIX THOPHIOB.
JlocTrkeHunsl celeKuMn pacTeHU! 1
KUBOTHBIX. «3e1€HAsl pesoiioyusLy.
CoxpaHeHHUE U U3YUYEHUE TEHETUUECKHUX
PECYpPCOB KYJIbTYPHBIX PACTEHUN U UX
JTUAKWAX POAWYEH JJIsl CO3aHUsI HOBBIX
COpPTOB ¥ THOPHJIOB
CEIIbCKOXO03SMCTBEHHBIX KYJBTYP.
H3yuenue, coxpanerue u ynpasienue
2eHemuYeCcKUMU pecypcamu
CeIbCKOXO03AUCTNBEHHBIX U
NPOMBICIOBLIX HCUBOMHBIX 8 YEIsX
VIVYULEHUSL CYUWeCBYIOUUX U CO30AHUS
HOBbIX NOPOO, NUHULL U KDOCCOB8, 8 MOM
yucie ¢ NpUMeHeHuem CoO8PEeMEHHbIX
Memo008 HAYHUHBIX UCCAe00BAHUIL
nepeoosuvlx uoell U NepCneKmu8HbLX
MexXHOI02UU.

JleMmoHcTpanuu

IToprpetsl: H. Y. BaBunos,

N. B. Muuypum, I'. /1. Kaprieuenko,
H. bopnoyr, . K. benses.

Tabauib! U cXeMbl: «MeToabl
cenekumny, «Otnanéunas
rubpuausanus», « MyTarenesy.
JlabopaTopHas padora

«3yyeHne METOOB CENEKIIUU

MPEJICTABUTENIEN KOHKPETHOTO COPTA U
MOPOJABI XO35IMCTBEHHO IICHHBIE
MPU3HAKU, HEOOXOIUMbIE YETIOBEKY.
XapakTepu3oBaTh POJIb CEICKIIMU

B 00ecrieueHUH NpOJ0BOTILCTBEHHOM
0e30I1aCHOCTH YEJI0BEUYECTBA.
[IprBOANTHE KOHKPETHBIE TPUMEPBI
JIOCTUKECHUU CEJIEKIIMU KYJIbTYPHBIX
pacTeHU U TOMAIIHUX KUBOTHBIX

B Poccun
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pacTeHui)

IIpakTnyeckast padora
«IIpuBrBKa pacTeHHI».
IKekypceusi «OCHOBHBIE METOJIBI
JIOCTHIKEHHUSI CENIEKLINA PACTEHUMN U
’KMUBOTHBIX (Ha CEJIEKIUOHHYIO
CTaHIINIO, IIJIEMEHHYIO (hepMmy,
COPTOMUCHBITATENbHBIN YYACTOK,

B TETIIJIMYHOE XO3SHCTBO,

B JIA0OPATOPUIO arPOYHUBEPCUTETA UIIH
HAy4HOI'O LEHTPA)»

Htoro

4acoB 110 TEME 4

16

Tema «bHOTEXHOJIOTUA U CHHTETHYE

CKasl OMOJIOTHS»

16.1

buorexHoorusa kak 1
HayKa U OTPacib
MIPOU3BOICTBA

OOBEKTBI, UCITOTB3YEMBIC

B OMOTEXHOJIOTUH, — KIICTOYHBIC 1
TKaHEBBIE KYJIbTYPBHI,
MUKPOOPTAHU3MBI, UX XapaKTEPUCTHKA.
TpaaumonHast OMOTEXHOJIOTHS:
xJie00reueHue, MoJyIcHUe
KMCJIOMOJIOYHBIX MPOYKTOB,
BUHOZEIE. MUKPOOHOJIOTHYECKUN
cuHTe3. OOBEKTHI
MHKPOOHOJIOTHUECKUX TEXHOJOTHIA.
[Tpoun3BoacTBO O€IKa, aMUHOKHUCIIOT U
BHUTaMHHOB.

JleMmoHcTpanuu

Tabnuitel u cxeMbl: «Mcroap30Banne

PackpeiBaTh coiepkaHre TEPMUHOB U
MOHSATHI: OMOTEXHOJIOTHS,
TpaJUIIMOHHAS OMOTEXHOJIOTHS,
MHUKPOOHOJIOTHYSCKUN CUHTE3,
MHUKPOOHMOJIOTHYECKAsT TEXHOJIOT .
[TepeuncsiTh HarIpaBICHUS
OMOTEXHOJIOTHH; U U 3aJ1a49H,
CTosIIME TIepe] OMOTEXHOJIOTUEH.
XapaxkTepuzoBaTh 0ObEKTHI,
UCIIOJIb3YEMbIC B OMOTEXHOJIOTHH, —
KJICTOYHBIC U TKAHEBBIC KYJIbTYPHI,
MHKPOOPTaHHU3MBI.

OnucrIBaTh OCHOBHBIE METOIBI
TPaIUIIUOHHON OMOTEXHOJOTUH U
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MHUKPOOPraHU3MOB B IPOMBIIIIIEHHOM
IIPOU3BOJICTBEY.

JlaboparopHnasi paGora

«M3ydeHne o0bEKTOB
OMOTEXHOJIOTUNY.

IIpakTnuyeckast padora
«ITomy4yeHre MOJIOUHOKHCIIBIX
IIPOYKTOBY.

JKcKypeusi «buorexnonorus —
Ba)KHEMWIIAsl MPOU3BOJUTEIbHAS CHIIA
COBPEMEHHOCTHU

(Ha OMOTEXHOJIOTHYECKOE
MIPOU3BOJICTBO)»

JIOCTHKEHUS MUKPOOHOJIOTHYCCKOM
TEXHOJIOTHH.

OOO0CHOBBIBATH 3HAYECHUE
OHMOTEXHOJIOTUU

IUISL CETbCKOXO3IMCTBEHHOTO
MIPOU3BOICTBA

16.2

OcHOBHBIC
HaMpaBJICHUS
CUHTETUYECKOM
OHMOJIOTHH

Co3maHne TeXHOJIOTHH U
WHCTPYMEHTOB L[EJICHATTPABICHHOTO
M3MEHEHHS U KOHCTPYUPOBAHUS
T€HOMOB C IEJIBIO TTOTYy4YEeHUS
OpPraHMW3MOB U UX KOMIIOHEHTOB,
COAEpKaIIMX HE BCTPEHAIOIIUECS

B IIPUPOJI€ OMOCUHTETUYECKHUE Ty TH.
Knerounas unxenepus. Meto bl
KYJIBTYPBI KJIETOK U TKAHEN PACTCHUM U
#uBOTHBIX. KprnoOanku. Comarnueckas
THOPUIU3AINS 1 COMAaTUYECKHMA
amOpuorenes. Mcnonp3oBanue
rarIouJI0B B CEJIEKIIMU PACTCHUH.
Ilonyuenue MOHOKIOHALHBIX AHMUME.

PackpeiBath copepkaHue TEPMUHOB U
TIOHSITUI: KJIETOYHAsI MHKEHEPUS,
KJICTOYHAsI TEXHOJIOTHS, METO/I
KYJIbTYPbI KJIETOK U TKaHEMH,
TOTUIOTEHTHOCTb, TTIOPUIOTEHTHOCT,
CTBOJIOBBIE KJIETKH, MUKPOKJIOHAJILHOE
Pa3MHOKEHUE PACTCHUM, COMaTH4YecKas
ruOpUAN3aLINs, TaIIOU b, THOPUIOMBI,
MOHOKJIOHAJIbHBIC 1 IMOJIMKIIOHATbHBIC
aHTHUTENa, METO] TPAHCILJIAHTAIIUHU SIJIED,
KJIOHUPOBAHHUE.

XapakTepu30BaTh OCHOBHBIC
HaIpaBJICHUS] CHHTETUYECKOM
OMOJIOTHH.
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Hcnonvzosanue MOHOKIOHAIbHBIX U
NOJIUKJIOHATIbHBIX aHmumerl

6 meouyune. ICKyCCTBEHHOE
OIUIOJIOTBOPEHUE. PEKOHCTPYKIIUSA
SANIEKJIETOK U KIIOHUPOBAHUE
KUBOTHBIX. MeTO/1 TpaHCIIaHTALIUU
AAep KIETOK. Texnonocuu
0300p08IeHUs, KVIbMUBUPOBAHUS U
MUKDOKJIOHANLHO20 PA3MHONCEHUSL
CeNbCKOXO3AUCTNBEHHBIX KYAbMYP.
JeMoHcTpanuu

Tabmuipel U cxeMbl: «Knerounas
VH)XCHEPUSD)

OrnucpiBaTh Ha KOHKPETHBIX MMPUMEpPax
METO/IbI KJIETOYHOU UHKECHEPUH.
[IpuBOIUTH TPUMEPHI UCIIOJIH30BAHMS
MOHOKJIOHAJIBHBIX U IMOJIMKIOHAIBHBIX
AHTUTEJ B MEIUIIMHE.

O11eHUBATh 3HAYCHUE CUHTETUYECKOM
OMOJIOTHH IS CEJILCKOI'O XO3IMCTBA U
MEIHUIIHBI

16.3

XpoMocoMHas 1
re€HHas UHKEHEPUs

XpOMOCOMHAas U TeHHAas HHKEHEPHS.
M cKyCcCTBEHHBIN CUHTE3 T€HA U
KOHCTPYHUPOBAHUE PEKOMOWHAHTHBIX
JHK. Cozoanue mpanceennwix
op2anuzmo8. JIoCTHXKeHus
MIEPCIIEKTUBBI XPOMOCOMHOM ¥ T€HHOU
WHXEHEpUH. DKOJIOTUUECKUE U
ATUYECKUE POOIEMbl TEHHOU
WHXKEHEPUH.

JleMmoHcTpanuu

Tabaunpl U cxeMbl: «[ eHHas
WHKEHEPUsH

PackpeiBath conepxaHue TEPMUHOB U
TOHSITUI: T€HHAsI WHKEHEPHS,
PECTPUKLMOHHBIE YHIOHYKIIEA3bI
(pecTpukTasbl), JIUMKUE KOHIBI,
[JIa3MHUJIBL, PECTPUKILMS, TUTUPOBAHHUE,
TpaHchopmalusi, CKpUHUHT,
TpaHCTeHHbIE (TEHETUYECKH
MOAUGUITUPOBAHHBIC) OPTAaHU3MBI.
OnuchIBaTh METOIbI PENPOTYKTUBHOTO
Y TEpPANeBTUYECKOI0 KIIOHUPOBAHUS,
KJIETOYHBIE TEXHOJIOTUU U CITIOCOOBI
T€HETUYECKOU MHKEHEPUH.
XapakTepu30oBaTh JOCTUKEHUS TEHHOU
VH)KEHEPUH.
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O11eHUBATD PKOJIOTHYECKHE U
ATUYECKUE TIPOOIEMBbI KIIOHUPOBAHUS U
CO3/IaHUsI TPAHCTCHHBIX OPTraHU3MOB,
MEePCIIEKTUBBI PA3BUTHS XPOMOCOMHOMN
Y TEHHOM MHXECHEPUH

16.4

MeauuuHckue
OMOTEXHOJIOTUN

MenunuHcKre OMOTEXHOIOTHH.
Ilocmeenomnas yugposas
meouyuna. I11]P-ouacnocmuxa.
Memabonomnwiii ananus,
2eHOYEHMPUYECKUL AHAIU3
npomeoma yenosexa Ojisi OYeHKU
COCMOosAHUSL €20 300POBbAL.
Hcnonvzosanue cmeososwix Kiemox.
Tapeemnas mepanus paka.
3D-buounoicenepus ona pazpabomru
DYyHOAMEHMATILHBIX OCHOB
MeOUYUHCKUX MEXHOJIO2ULL, CO30AHUS
KOMNJIEKCHbIX MKAHel couemanuem
MEeXHON02Ull MPEXMEPHO20
ouonpunmunea u cxkaggonrounea
07151 peutenust 3a0a4
NepCOHATUZUPOBAHHOU MEOUYUHB.
Co3z0anue 6eKMOPHbIX BAKYUH C YEIbIO
obecneyenusi KOMOUHUPOBAHHOU
sawumel om 6030youmeneti OPBU,
ycmanogienue MOJeKYIAPHbIX
MEXAHU3MO8 (YHKYUOHUPOBAHUSL

PackpriBath copepxkaHue TEPMUHOB U
MOHATUI: METULUHCKAS
OMOTEXHOIOTHS, METaO0OJIOMHBIN
aHaJIN3, TCHOLEHTPUYECKUI aHAJIN3,
MEPCOHAIM3UPOBAHHAS MEIULIMHA,
pereHepaTuBHAsI MEIUIIMHA.
XapakTepu30BaTh METObI
MeTab0JIOMHOTO U T€HOLIEHTPUUECKOT O
aHaJI13a; UCIOJIb30BAHUE CTBOJIOBBIX
KJ1eToK; [I1[P-nuarnocTuky; TapreTHyro
TEpanuIo paka
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PHK-cooeporcawux eupycos,
8bI3b18AIOUUX 0COOO ONACHbBLE
3abo0ne8anusl 4en06eKa U HCUSOMHbBIX

Hroro 4yacoB o Teme 4
PeszepBHOE Bpems 1
OBUIEE KOJIMYECTBO 102
YACOB IIO I[TIPOTPAMME
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11 KJIIACC

Haumenosanue
Ne KomnnuecTtBo OCHOBHBIE BUIBI IEITEIHHOCTA
pa3zeiioB U TEM [IporpammHoOe coaepkanue
/1 JacoB 00yJaronmxcst
y4eOHOro npeaMera
1 Tema «3apo:kaeHue M pa3BUTHE IBOJIOIUOHHBIX NMPEACTABICHUI B OMOJIOTUH»
1.1 | DBomounoHHas 1 OpomornonHas Teopus Y. JlapBuna. PackpsiBaTh copepikaHue TEPMUHOB U

teopus Y. lapsuna

[Ipenmnockuiku BO3HUKHOBEHUS
napBuHu3Ma. JKU3Hb U Hay4YHAast
nedarenbHocTh Y. JlapBuHa.
JdeMoHcTpanuu

[Toptpersl: Apucrorens, K. JIunuei,
K. b. Jlamapk, 2. XK. Cent-Unep,

K. KroBbe, Y. JlapBuH.

Tabauiel U cxeMbl: «Cuctema KUBOH
npupoasl (o K. JIunuero)y,
«JlecTHUIIA KUBBIX CYIIECTB

(mo Jlamapky)», «MexaHuzm
dbopMupoBaHUs TPUCTIOCOOTICHUM

Yy PACTEHHUH U KUBOTHBIX

(mo Jlamapky)», «Kapra-cxema
Mapuipyta nyremectsus Y. J[apsunay,
«Haxonxu Y. [lapBunHa»

MOHATHN: KPEallMOHU3M, BUI,
cUcTeMaTHKa, OMHapHas HOMEHKIIATypa,
HCKYCCTBEHHAs CUCTEMA
KJIacCU(PUKALMKA OPTaHU3MOB,
HMCTOPUYECKUN METOJI, JAPBUHU3M.
XapakTepu3oBaTh B3TJISAIbI
Apucrorens, Omrenokna, Jlykpenus
Kapa, /Ix. Pes Ha pa3zButHe )KHUBOI
MPUPOJIBL.

OuenuBath Bknaa K. JIunnes

B Pa3BUTHE OMOJIOTHUHU.

CpaBHUBATH B3IJIs/1bI HA BUJ U
sposironnto K. JInnnes, K. b. Jlamapka
u Y. JlapBuna.

Kputnuecku onieHuBaTh
KpPEAILMOHUCTCKUE B3IJISJbI HA )KUBYIO
MIPUPOLY.

IlepeuncnsaTh KyJIbTypHO-UCTOPUYECKHUE
Y €CTECTBEHHO-HAYYHbIE IPEAITOCHUIKH
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MOSIBJICHUS BOJIIOIIMOHHON TEOPUHU

Y. /lapBuHa.

OnuceIBaTh poJib UCTOPUUYECKOTO
METo/a.

N3naraThk CynHOCTb 3BOJIIOIIMOHHON
teopuu Y. /lapBuna.

HasbiBaTb ocHOBHBIE (hakThl OnoTrpaduu
Y. JlapBrHa 1 3TaIbl CO3JAaHUASI UM
ABOJIOLIMOHHOW TEOPUU

1.2

JBYOKyIIIME CHJIBI
SBOJIIOIIUN BUJIOB
no Y. JlapBuny

JIBYOKYTIIHE CUITBI DBOJTIOIIMH BHJIOB
no Y. JlapBuHy (BbICOKas
WHTEHCHUBHOCTh Pa3MHOKCHUS
OpraHU3MOB, HACJIEACTBEHHAS
U3MEHUYUBOCTh, OOphOa

3a CyIIeCTBOBaHHUE, €CTECTBEHHBIN U
HCKYCCTBEHHBIN O0TOOD).
JemoHcTpauun

[Toptper: Y. lapBuH.

Tabnuibl u cxeMmbl: «Dopmbl GOPHOBI
3a cymecTBoBaHue», «Iloposs
roiry6ein», «MHoroobpaszue
KYJIBTYPHBIX (hOPM KaIyCThD,
«ITopompl TOMaNTHUX KUBOTHBIX,
«Cxema 00pa3oBaHUsI HOBBIX BUIOB
(mo Y. JlapBuny)», «Cxema
COOTHOIICHHS IBYKYIITUX CHJT
ABOJTEOITUN

PackpwiBath conepkaHue TEPMUHOB U
TOHSITUI: HACJIEJICTBEHHOCTb,
M3MEHYUBOCTh, UCKYCCTBEHHBIN 0TOOD,
O0opb0a 3a CyIIeCcTBOBaHMUE,
€CTeCTBEHHBIN 0TOOP.

N3narate CylHOCTh yYeHUA

Y. JlapBuHa 00 UCKYCCTBEHHOM OTOODE.
XapakTepu30BaTh JBUKYIIUE CUIIbI
ABOJIFOLIUM BUIOB MO /[apBuHY.
[IpuMeHsTh 3HaHUS O IBMXKYIIUX CUIaX
ABOJIIOIIUM BUJIOB 1O J[apBuHY

TU1s1 OOBSICHEHUSI MHOTOOOpa3us BUJIOB,
MOPOJ JOMAIIHUX )KMBOTHBIX U COPTOB
KYJIbTYPHBIX PACTEHHUU
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1.3 | ®opmuposanue 1 OdopmneHre CHHTETUYECKOI TEOpUHn PackpeiBath conepxaHue TEPMUHOB U
CUHTETUYECKOU spommonuu (CTD). HelitpanbHas MOHSITUI: TAPBUHU3M, MYTalllH,
TEOPUHU 3BOJIIOLIHH Teopus 3BoIoIMH. COBpeMEeHHas MyTalMOHHBIN MTPOLIECC.

ABOJIIOIIMOHHAS OUOJIOTHSL. OOBACHATH NPUYMHBI KpH3UCA
3Ha4YeHUE 3BOIIOLIMOHHON TEOPUH JTApBUHHU3MA.
B (D OPMUPOBAHUH €CTECTBEHHO- O60CHOBBIBATH 3aKOHOMEPHOCTD
HAay4YHOW KapTUHBI MHUpA. TpaHchOpMaIK TapBUHA3MA
JleMoHCcTpanun B CUHTETUYECKYIO TEOPHIO SBOITIOLUN
IToptpetsi: C. C. YeTBEpUKOB, (CTD).
. 1. HImaineraysen, k. Xonnens, W3narats ocHOBHBIE mTosokeHus CTD.
. K. bensies. OuenuBatsh Brian I'. Jle @pusa,
Ta0mune! 1 cxeMbl: «OCHOBHBIE C. C. YerBepukosa,
IIOJIO’KEHHS] CHHTETUYECKOU TEOPUH N. N. llImansraysena, /1. K. bensiesa
3BOJIFOLIAM B (hopmupoBanue CTD.
OuenuBath 3HaueHune CTO
B (hopMHpPOBAHUN COBPEMEHHOM
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA
Hroro yacos o teme 4
2 Tema « Mukpo3BoIIOLUA U €€ pe3yIbTaTbD)

2.1 | Drambl 3 [Tonmynsaups kak 3jeMeHTapHas PackpreiBath conepxaHue TEPMUHOB U
HBOJIFOLIMOHHOTO eauHuLa 3Boronnn. CoBpeMEHHBIE MOHSATHI: MUKPO3BOJIIOLIUS,
mpo1iecca: METO/Ibl OLICHKU T€HETHYECKOTrO MaKpO3BOJIIOIMS, MyTallUH, MTOMYJISIIHS,
MUKPO3BOJIFOLUSA U pa3zHoo0pas3us U CTPYKTYPHI KOMOWHAIIUY T€HOB, TeHO(DOH/I,
MaKpO’BOJTIOIHSI. nonynsiuuid. MI3menenue renoonga AJIEeMEHTapHOE HBOJIIOIIMOHHOE SIBJICHUE.
[Tomynsiuust — MOMYJISIIIUU KaK AJIEMEHTAPHOE XapakTepu30BaTh MUKPOIBOIIOIUIO KaK
AIIeMeHTapHast ABOJIIOLIMOHHOE SIBJIEHHE. 3aKOH ATar MOSBJICHUSI IPUCTIOCOOIEHUI U

€IMHHUIIA DBOJIIOINHU

I'CHCTHYCCKOI'O PaBHOBCCHA

BUJ1I000pa30BaHMUSI.
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JIx. Xapau, B. Baitn6epra.
JdemoHcTpauumn

Tabsauubl ¥ cxeMbl: «MyTannoOHHas
U3MEHYHUBOCTHY, «[lomysiuonHast
CTPYKTypa BUAa», «Cxema MposiBICHUS
3akoHa Xapau—BaitnOepray.
JlabopaTopHast padora

«BpIsIBIEHNE U3MEHYMBOCTH Y 0CO0€Ei
OJIHOTO BUJA»

XapakTepu30BaTh NOIMYJISIHUIO KaK
AIIEMEHTAPHYIO €UHUILY 3BOJIFOLIMH.
IlepeuncnaTs NpU3HAKU UAECATBHON
HOIYJISIUU U OOBSACHATh YCIOBHS
BBIIIOJIHEHNUS 3aKOHa XapInu—
Baitn6epra.

[IpuMeHsATh NMEOIIHECS 3HAHUS

IUIsL OOBSICHEHUS! IPUYKUH U3MEHUYHUBOCTU
y oco0eli 0JTHOTO BHJIa

2.2

DneMeHTapHbIe
(baKkTOpbI HBOJTIOIIUU

OneMeHTapHbIe (PaKTOPBI (ABUKYILIUE
CHUJIBI) IBOJIIOIIMH. MyTarimoHHBIN
npornecc. KomOunaTtusHas
M3MEHYMBOCTD. [[peiid reHoB —
Cily4yaliHble HEHANpPaBJICHHbBIE
W3MEHEHHMS 4acTOT aJUIeIen

B nomyJsiusix. I ekt ocHoBaTesl.
Apgexm 6ymuvLi0uH020 20pavlUIKa.
CHudiceHue 2enemuyecko2o
PasHoobpasus: NPUYUHbL U CIeOCNEUS.
IIpossnenue s¢ppexma opetigha 2ernos
8 OONBUIUX U MATBIX NONYTIAYUSIX.
Murpanuu. U3oasums nomysui:
reorpaduueckas (MpoCTpaHCTBEHHas ),
Ouosiornyeckas (penpoayKTUBHAs).
JdeMoHcTpanuu

IMoptpetsi: C. C. YeTBepHKOB,

2. Maiip.

PackpwiBath copepkaHue TEPMUHOB U
MOHSTUN: MyTallMOHHBIN IIPOLECC,
KOMOMHATUBHASI U3MEHYUBOCTb,
MOMYJIALIUOHHBIE BOJIHBI, Ipeiid) TeHOB,
MUTpalU, U30JISLMS, Teorpaduueckas
(mpocTpaHCTBEHHAs) U3OJISIIIHS,
Oounonoruyeckas (penpoyKTUBHAS)
m3oJisus, 3ghext ocHoBaTens, 3PhexT
OYTBUIOYHOTO TOPJIBIIIKA.
XapakTepu30BaTh FJIEMEHTAPHBIE
(haxkTopbl (ABUKYIIIUE CUIIBI) BOJIIOIUH.
OuenuBatb Bkaan C. C. YerBepukosa,
3. Maiipa B pa3BUTHE 3BOJIFOLIUOHHOTO
YUEHHUS.

OOBICHATH MPUYUHBI HEHATTPABICHHOTO
JNEVCTBUA 3JIEMEHTAPHBIX
ABOJIIOIMOHHBIX (DAKTOPOB.

[IpuMeHsTh UMEIOIIMECs 3HAHUS
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Tabauiel ¥ cxeMbl: «JIBHKYIIHE CHITBI
SBOJIOLUNY, «DKOJIOTHYECKas
V30U TIOMYJISILUKA CEBAHCKOM
dopenny, «I"eorpaduueckast H3OIAIUS
JIMCTBEHHUIIbI CUOMPCKOMN 1
JIMCTBEHHUIIBI JAYPCKOM»,
«llonmynsIMOHHBIE BOTHBI YHNCIEHHOCTH
XHUIIHUKOB M JKEPTB»

O JIBIDKYILUX CUJIaX SBOIOLUU
TU1s1 OOBSICHEHUSI IPUYKMH pa3HOOOpa3ust
reHooH1a TOMYJIAINN OJTHOTO BUIA

2.3

EctecTBennsbIit
oTbop —
HaIpAaBJISIOIIUN
(haKTOp IBOJIOIMHU

EcrectBennsblit oTOOp —
HaIpaBIISIONTUN (HaKTOP IBOITIOLIHH.
@OpMBbI €CTECTBEHHOT0 0TOOpA:
JBIDKYIIUN, CTAOUIU3HPYIOIIHH,
pa3phIBalOIUi (AU3PYIITUBHBIN).
ITonoBoit oT60p. Bo3HMKHOBEHUE 1
3BOJIFOLIUS COLMAIIBHOTO TTIOBEICHUS
KUBOTHBIX.

JdeMoHcTpanuu

Tabanie! ¥ cxeMbl: «CxemMa JeiHCTBUA
€CTECTBEHHOTO 0TOOpa», «DopMbI
O0pBOBI 3a CYIIIECTBOBAHUEY,
«HIyCcTpUANIbHBINA MEJIAHU3MY,
«OKuBbI€ HCKOTIAEMBIC)

PackppiBaTh copepkaHie TEPMUHOB H
MIOHSATHUI: €CTECTBEHHBIN 0TOOD,
JABUKYIIANA OTOOP, CTAOUITU3UPYIOUTUI
0TOOp, pa3phIBAIOIINNA OTOOP, MOJIOBOM
oTOOP.

XapakTepu3oBaTh €CTECTBEHHBIN 0TOOP
KaK JABUXKYIIYIO U HAITPABJISIIOULYIO CHITY
HBOJTIOIUH, €T0 (POPMBI.

Paznmuuate (popmMbl €CTECTBEHHOTO
0oTOOpa B MOMYJISIUSAX, PUBOIUTH
MIPUMEPHI ACHUCTBHUS B TTOMYJISAIIASIX
(dhopM ecTecTBEHHOTO 0TOOpA.
OOBICHATH MPETTOCHUTKH TS IEHCTBUS
JBYKYIIEH U CTa0MIM3upyromen Gopm
€CTECTBEHHOTO 0TOOpA.

CpaBHuBaTh (OPMBI €CTECTBEHHOTO
0oTOO0pa, JeNaTh BHIBOBI HA OCHOBE
CpaBHEHUSI.
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[TpuMeHSITh UMEIOIIUECS 3HAHUS

0 €CTECTBEHHOM OTOOpE

I O0BSICHEHUS TIPOIIECCOB,
MIPOUCXOISIIIINX B MOIMYJISIITUSIX BHIOB
OpPraHHU3MOB

2.4

[Tpucnocob1eHHOCTD
OpraHU3MOB Kak
pe3yJibTaT
MHUKPOIBOJIIOIUU

[Ipucnoco0aeHHOCTh OPTraHU3MOB KaK
pe3yabTaT MUKPOIBOJIIOLIMH.
Bo3HukHOBEHUE MPUCTIOCOOICHUN

y opranu3zmoB. ApomMop¢o3bl U
uauoanantauuu. [Ipumepsl
MPUCIIOCOOJICHUI Y OPTaHU3MOB:
Moposornueckue, Gru3n0IOrHuecKue,
OMOXMMHUYECKHE, TIOBEIEHYECKUE.
OTHOCUTENBHOCTD IPUCTIOCOOTIEHHOCTH
OpPraHU3MOB.

JemoHcTpauun

TabauIbl U CXEMBL:
«lToxpoBuTENIBCTBEHHAS OKpACKA
KUBOTHBIX», «IIpexynpexnaromas
OKpacka KUBOTHBIX,
«DU3M0JIOTMYECKHUE aJalTallun»,
«IIpucnocobeHHOCTh OPraHU3MOB U
€€ OTHOCUTEIIbHOCTD.
Oo6opynoBanme: repbapun pacTeHUN;
KOJUIEKI[UM HACEKOMBIX; Yydesa NTHULl 1
3BEpEU C IPUMEpPAMU PA3IIMYHBIX
PUCTIOCOOJICHHI.

PackpbIBaTh coiepxaHue TepMUHA
MIPUCIIOCOOJIEHHOCTh OPraHU3MOB
(amanTanus), apomopdos,
UIN0A I TaLIHS.

[IpuBOANTH KOHKPETHBIC TPUMEPHI
MPUCTIOCOOJICHUI OPTaHU3MOB
(Mopdoniornyeckue, GprU3n0JIOrHIECKUE,
OMOXMMHUYECKHE, TTOBEICHUCCKUE).
OOBICHATH MEXaHU3M BO3HUKHOBEHUS
MPUCIIOCOOJICHUN Y OPTaHU3MOB.
[IpuBoauTH MpUMEPHI apOMOP(HO30B U
MIMOAJANTaluNl Yy pACTEHUN U
KUBOTHBIX.

OOBsCHATH poib apomMop(o30B

B OCBOCHUU OPTaHU3MaMU HOBBIX CPeJl
oOUTaHUsI.

OOBSACHTH pOJIb UANOAAATITAIIUN

B MPUCIIOCOOJIEHUU OPTaHU3MOB

K KOHKPETHBIM YCJIOBUSIM CPEJIbI.
JIoKa3pIBaTh OTHOCUTEIIBHBIN XapaKTep
MPUCTIOCOOJICHHOCTH U TIPUBOIUTH
MpUMEPHI OTHOCUTEIHHOCTH AN TAIUH.
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JlabopaTtopHasi padora
«IIpucnocobeHus: OpraHu3MoB U UX
OTHOCHTEJIbHAS 1IEJIECO00Pa3HOCThY.
JlabopaTtopHnas padora

«M3yuenune apoMopo30B u
UIMOAQJANTallMi Y PACTCHUH U
KUBOTHBIX»

PackpeiBaTh 3HaUEHUE JTBUKYIIUX CHII
HBOJIIOLINU B (DOPMHUPOBAHUH
MPUCIIOCOOJICHU I

2.5

Bun, ero xpurepuu u
CTPYKTypa

Bun, ero xputepun u CTpyKTypa.
JdeMoHcTpanuu

Tabnuub! u cxembl: «Kpurepuu Buga,
«Bunsl-nBoitHuKN», « CTpyKTYypa BUIa
B TIPUPOJICH.

Oo6opynoBanme: repbapuu pacTeHUM;
KOJIJIEKIIUM HACEKOMBIX; Uydesia MTHUI] U
3BEpEl pa3HbIX BUJIOB.
JlabopaTopHasi padota

«CpaBHEHME BUJIOB

110 MOP(OJIOTHUECKOMY KPUTEPUIOH»

PackpriBath conep:kaHue TEPMUHOB U
MOHATUM: BUJI, KPUTEPUHU BUIA,
noMMopdU3M, BUJIbI-IBOMHUKH, apeall,
AKOJIOTMYECKas HUIIIA, MOMYJISIUS,
BUJIOBOM KapUOTHI, KOCMOIIOJIUTHI,
SHJEMHUKH, TOABUJIBI, SKOTHUIIBI.
XapaxkTepuzoBaTh KpUTEPUHU BUIA
(MopdosIorHYecKuii, F’eHETUYECKUH,
OMOXUMUYECKUMN, TeOrpaPUIECKUH,
AKOJIOTUYECKU, OMOXUMUYECKUI).
OOBICHATH HEOOXOAUMOCTD
MCIIOJIb30BaHUs BCEM COBOKYITHOCTH
KPUTEPUEB JIJIs1 ONPEICIICHHS BUIOBOI
MIPUHAJJICKHOCTH OpraHu3Ma.
ITepeuncnsiTb OCHOBHBIE
BHYTPHUBHAOBBIEC TPYIIITUPOBKH.
OOBSACHITH MPUUUHBI CYIIICCTBOBAHUS
MOHO- U MOJUTUITHYECKUX BUJIOB.
CpaBHMBATH BUJIBI IO
MOP(OIOTUIECKOMY KPUTEPHUIO
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2.6

BunoobOpa3zoBanue Kak
pe3ynbTaT
MUKPOIBOJTFOITUH.
CBs3b
MHUKPOSBOJIFOIIUH U
SIIUIEMHUOIOTUU

BunoobpaszoBanue kak pe3yibTaT
MUKPOIBOTIOIUH. M30msust —
KJIF0ueBOM (haKTOp BU1000pa30BAHMSL.
[Tytn 1 cnoco6b! BUA00Opa30BaHUS:
ajuronaTpudeckoe (reorpaguieckoe),
CUMITATPUYECKOE (IKOJIOTUYECKOE),
«MTHOBEHHOE» (TIOJUTIIIONTA3AITHS,
rubpuauzanus). JuTensHOCTh
ABOJTFOITMOHHBIX TIPOIIECCOB.
Mexanu3mbl (HOPMUPOBAHUS
OMOJIOTUYECKOTO pa3HO00pasusl.
Ponb 3BOMIOIIMOHHONM OHOTIOTUH

B pa3paboTKe HAyYHBIX METOJIOB
COXpaHEeHUs1 OMOopa3HO0Opa3usl.
MuUKpO3BOJIIOLIHS U KOIBOJIOLIUS
Tapa3uToOB M MX X0351eB. MEeXaHU3MBI
(dbopMHpPOBaHUS YCTONIMBOCTH

K aHTHOMOTHUKAM U CITIOCOOBI OOPHOBI
C Heu.

JemoHcTpauun

Tabnuibl u cxembl: «CriocoObl
BUJ1000pazoBaHusy, «I eorpadguyeckoe
BUI000pa30BaHuEe TPEX BHUJIOB
JTaHABIIICH, « DKOJIOTHYECKOE
BUI000pa30BaHNE BUIOB CHHUIDY,
«Ilomurmon el pactenuiny, «KamyctHo-
peaeUYHbIi THOPHTY.

PackpriBaTh copepkaHre TEPMUHOB U
MOHSTHIA: BUA00Opa30BaHUE, N3OSN,
KO3BOJIIOLHS.

XapakTepu3oBaTh BU1000pa3oBaHue
KaK pe3yJIbTaT MUKPOIBOJIIOIUH.
OOBACHATH POJIb UOJISILIUN

B 00pa30BaHNU HOBBIX BUJIOB.
XapakTepu30BaTh pa3InyHbIE CIIOCOOBI
BU1000pa3oBaHus (aJI0MaTPUUYECKOE,
CUMIIATPUYECKOE).

[TpuBOIUTH KOHKPETHBIE TPUMEPHI
BUJIOB, 00pa30BaBIIMXCS Pa3IMYHBIMU
croco0amu.

[IpuMeHATh 3HaHUS CIOCOOOB
BUJ1000pa30BaHus 1151 0ObSICHEHUS
MPUYMH MHOTOOOpa3usi BUJIOB.
OOBACHATD BOSHUKHOBEHHE
YCTOMYMBOCTH MATOTCHOB

K aHTUOMOTHKAM
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Oo6opynoBanme: repdapun pacTeHU
OJM3KUX BUAOB, 00Pa30BABIINXCS
Pa3IMYHBIMU CIOCO0AMHU

Hroro 4yacoB o Teme 14
3 Tema « Makpo3BoJIIOLMS U €€ pe3yJIbTaThI»
3.1 | MakposBoTioIHs. 1 Mertoabl n3ydeHns: MaKpOIBOJIIOLIHAH. PackpeiBath conepxkaHue TEPMUHOB U
[TaneonToOrNUECKNe [TasleoHTONOTNYECKUE METOBI ITOHATHN: MAaKPOIBOJIIOLIMS
METO/Ibl U3YUECHUS u3ydeHus 3Bosronuu. [lepexoueie (puntorenes), nepexoHbie HOPMBI,
HBOJIIOLIAH (GopMbI U GUIOTEHETUYECKUE PSIAbI (UIOreHeTuYECKUue pAbL,
OpPraHU3MOB. IIaJICOHTOJIOT UL
JdemoHcTpauun XapakTepu30BaTh MAaKPOIBOIIOLMIO KAK
TabauIbl U CXEMBI: HaJBHU/IOBYIO 3BOJIIOLIMIO 00pa30BaHUs
«DUIIOTeHETUYECKUH PsJI IO, KPYIIHBIX TAKCOHOMUYECKUX €JIMHHII.
«ApXeonTepuKc, «3Bepo3yonie OOBSICHATH 3HAUCHHUE
siepb», «Cterouedaibh, MAJICOHTOJIOTMYECKUX HUCCIIEIOBAaHUNA
«Punnopute, «CeMeHHBbIE JUIS TIOJTy4€HHUs (DaKTOB HBOJIIOLIUU
NANOPOTHUKWY. OpraHU3MOB.
O0opynoBaHHe: KOJUIEKIUH, [TprBOIUTH MPUMEPHI OPraHNU3MOB,
repOapuu, MyJIsKH HCKOITAEMBIX OTHOCAIIMXCS K MEPEXOIHBIM (hOopMaM.
OCTATKOB OPraHU3MOB Ha3biBaTh rpymnibsl OpraHu3MoB,
JUTSI KOTOPBIX BOCCTAHOBJIEHBI
(buIoreHeTUYECKUe PSIb.
CpaBHUBAaTH NPOLIECCHI
MaKpO3BOJIFOLUU U MUKPO3BOIIOLAN
3.2 | buoreorpaduueckue 1 buoreorpaduueckue Mmeroabl u3ydeHus | PackpbiBaTh cojepkaHue TEPMUHOB U
METO/Ibl U3yUYEHUs sBosonuu. CpaBHeHue (IIophI U MOHATUH: Ororeorpadus, SHAEMUKH,
IBOJIFOLIUHU (ayHBI MATEPUKOB 1 OCTPOBOB. PEJUKTHI.
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buoreorpaduueckue obmactu 3emiu.
Buapi-sHIEMHUKH U pETTUKTEHI.
JdemoHcTpauumn

TabauIbl U CXEMBbL:
«buoreorpaduueckue 30HbI 3eMIIN»,
«[peiid koHTHHEHTOBY, «PETUKTHI».
Oo6opynoBanme: repObapuu; KOJIECKIINH
HACEKOMBIX

OO60CHOBBIBATh 3HAYEHUE
ouoreorpaduu 11 U3yICHUST
HBOJTFOIIUN OPTaHU3MOB.

[Tepeuncnarsy Ouoreorpaduieckue
o0nactu 3eMiid M OOBSICHITH TPUYUHBI
UX BBIICTICHHUS.

CpaBuuBath Qiiopy u payHy MaTEpUKOB
1 OCTPOBOB, PACTCHHSI M )KUBOTHBIX
pa3HbIX Ouoreorpaguueckux oomacTei.
[IpuBOAUTH PUMEPHI PEITUKTOBBIX
OpTaHU3MOB, BUJIOB-IHICMHUKOB.
OOBICHATH MPUYUHBI COXPAHEHUS
BHJIOB DHIEMHUKOB U (OKHUBBIX
HCKOIIaeMbIX»

3.3

DOMOpUOTIOTUYECKUE U
CpPaBHUTEIHHO-
MopdoornuecKue
METO/IbI U3YUCHUS
HBOJTIOIUHU

OMOpPHOJIOTMYECKUE U CPAaBHUTEIIBHO-
MOPGOJIOTHYECKUE METOIbI U3YUCHHS
ABOJIIONMH. [ 'eHeTHYEeCKHEe MEXaHU3MBbI
ABOJIIOLIMM OHTOT'€HE3a U MOSIBICHUS
ABOJIIOLIMOHHBIX HOBLIECTB.
["'omosornyHbie ¥ aHATOTUYHBIC
oprasbl. PyauMeHTapHbIe OpraHbl U
aTaBU3Mbl. MOJIEKYJISIpHO-
reHeTUYeCKue, OMOXUMHUYECKHUE U
MaTeMaTHYECKUE METO bl U3yUCHUS
ABOJIIONMU. | 'OMOJIOTUYHBIE TEHBI.
CoBpeMeHHbIE METOAbI TOCTPOCHUS
(UITOTEHETUYECKUX JIEPEBHEB.

PackpbIBaTh cofepkaHue TEPMUHOB U
MOHATUI: ASMOpuUoNorus, Mmopdoiorus,
TOMOJIOTUYHBIC U aHAJIOTUYHBIE OPTaHBI,
PYJIUMEHTHI, aTABU3MBI, OMOXUMUYECKAs
TOMOJIOT .

XapakTepu3oBaTh 3MOPHOIOTHUECKHE,
CPaBHUTEIBHO-MOP(POIOTHUECKHE,
MOJIEKYJIIPHO-TE€HETUYECKHE,
OMOXUMHUYECKHE, MATEMATUYECKHE
METO/Ibl U3YUYEHUS IBOJIIOIUH.
OOBICHATH 3HAYCHUE SMOPUOJIOTHH,
CpaBHUTEIBHOU MOP(OJIOTHH,
MOJIEKYJISIPHOM TeHEeTUKHU, OMOXUMUH,

109



XPpOMOCOMHBIE MyTallMU ¥ SBOJIIOIUS
T'C€HOMOB.

JdemoHcTpauumn

[Toptpersl: K. M. bap,

A. O. Kosanesckuii, @. Mromiep,

9. I'ekkens.

Tabumiel 1 cxeMbl: «HadansHbIe
CTaJuy YMOPUOHATBLHOTO Pa3BUTHS
IMO3BOHOYHBIX JKMBOTHBIXY,
«["oMONOTHYHBIC M aHAJIOTUYHBIC
Oopra"b, «PyIUMEHTBI», « ATaBU3MBI»,
«XpOMOCOMHBIE HA0OOPHI YEJIOBEKA U
IIMMIIaH3E.

O0opynoBaHme: KOJUICKIINH,
repdbapun, MyJIsi’KU TOMOJIOTUYHBIX,
AQHAJIOTUYHBIX, PYJUMEHTAPHBIX
OpPraHoB U aTaBU3MOB

OmonHGOPMATHKH JIJIsI U3YUEHUS
ABOJIIOLIMN OPTaHU3MOB.

OuenuBats Bki1ag A. O. KosajseBckoro
B Pa3BUTHUE IBOJIOIIMOHHOTO YUEHHUS.
OnuceIBaTh TEHETUYECKUE MEXAHU3MBI
ABOJIIOIIMM OHTOTEHE3a U MOSIBJICHUS
ABOJIIOLIMOHHBIX HOBLIECTB.
[IpuBOIUTH MPUMEPHI ATABU3MOB U
PYAUMEHTAPHBIX OPTAHOB Y Pa3JIUYHBIX
OpPraHu3MOB U OOBSICHATH IPUUYUHBI UX
MTOSIBJICHHSI.

[IpuBOIUTH MPUMEPHI TOMOJIOTUYHBIX U
aQHAJIOTUYHBIX OPTaHOB.

CpaBHUBATH CTPOEHUE OPTaHOB

y OpraHu3MOB Pa3HbIX
CUCTEMAaTUYECKHUX TPYIIIL.

[IpuBOAUTH TPUMEPHI OMOXUMUYECKOI
Y TEHHOU TOMOJIOTHH.

OueHuBarh 3HaU€HHE OMOUH(POPMATUKH
JUJT U3YYECHUS 3aKOHOMEPHOCTEN
ABOJIIOLINU

3.4

OO01me
3aKOHOMEPHOCTHU
ABOJIIOLIUU

OO01ue 3aKOHOMEPHOCTH (TIpaBUIIa)
3BONIOLUU. [Ipunyun cmeHvl hyHKYuULlL.
HeoGpaTumMocTs 3BOTIOIUH.
AnanTvuBHasg paavanus.
HepaBHOMEPHOCTH TEMIIOB 3BOJIIOIUU.
JdemMoHcTpanuu

PackpwiBath conepkaHue TEPMUHOB U
MOHSATUH: cMeHa (DYHKIIMI OPTaHOB,
HEOOPaTUMOCTh IBOJIIOIMH, afalITUBHAS
paauanus, HepaBHOMEPHOCTh TEMIIOB
ABOJIIOINH, Y€PEIOBAHKE TJIABHBIX
HAIPaBJIEHUMN YBOJIFOLINH.
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Tabauusl 1 cxembl: «[ 1aBHBIE
HaIpaBJIeHUS 3BOIOLUNY, «O01mune
3aKOHOMEPHOCTHU 3BOJIFOLIHI

AHanM3upoBaTh NPUYUHBI YEPEIOBAHUS
IJIaBHBIX HAMPABICHUN 3BOTIOLUU.
IIpuBOAUTH MPUMEPHI IPOUCXOKIACHUSA
OpraHU3MOB OT
HECIEUNATU3UPOBAHHBIX MTPEAKOB U UX
IIPOrPECCUPYIOLIEH CIIEHUATU3aLNH.
OOBSCHATH NPUYMHBI HEPABHOMEPHOCTH
TEMIIOB HBOJIFOLIUY.

[IpuBOINTH TPUMEPHI ATAIITUBHON
paavanu y OpraHu3MoB.

OOBICHATH IPUYMHBI HEOOPATUMOCTH
HBOJIFOLIUU

HToro yacoB mo Teme 6
4 | Tema «IIpoucxo:kaeHue u pa3BuTHe ;KM3HU HA 3eMiie»
4.1 | T'unore3bl 2 HayuHble runmoTe3pl npouCcX0XKAEHUS PackpeiBath conepxaHue TEPMUHOB U

BO3HUKHOBEHUS KU3HUA
Ha 3emiie

KU3HU Ha 3emiie. AOUOTeHes3 u
nancnepmus. Jlonayunsie
NpEACTaBICHUSI O 3aPOKIACHUU KUZHU
(xpearmmonnsm). I'unoresa
MOCTOSTHHOT'O CaMO3apOKICHUS KU3HU
U €€ onpoBepkeHue onbitamu O. Penu,
JI. Cniasmannanwy, JI. Ilacrepa.
[IpoucxoxaeHue KU3Hu U
acTpoOHOJIOTHS.

JdeMoHcTpanumn

[Toptpetsl: ®. Peau, JI. Criasannanu,

JI. TTacrep.

MOHATHUH: KpEarlnOHNU3M, BUTAJTU3M,
MaHcepMusi, abuoreHes.

W3maraTe HayYHbIC TUTIOTE3BI U TEOPUN
MIPOUCXOXKJICHUS KU3HU Ha 3emIIe.
OuenuBarsb Bkiag ®@. Penu,

JI. Cnannanuanw, JI. [Tactepa

B (hopMUpOBaHNE HAYYHBIX B3TJISI0B
Ha TIPOUCXOXK/ICHUE KU3HUA Ha 3eMIIe.
[TepeuncriaTh CTaauu pa3BUTHS KU3HA
Ha 3emJie, COTJIacCHO TEOPUHU OMOII0A3a
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Tabauip! 1 cxeMbl: «CxeMa oIbITa
®. Pequ», «Cxema omnbita JI. [TacTepa
0 U3YUYCHUIO CaMO03apOXKICHUS
YKU3HI

4.2

OcCHOBHBIE 3TaIlbl
HEOPraHU4ECKOU
HBOJIOLINH

OCHOBHBIE ATaIlbl HEOPraHUYECKOU
sBoronuu. [Inanerapnas
(reosoruueckas) YBOIOLHS.
XuMHuuecKkas dDBOJIIONHA. AOHMOreHHBIN
CHUHTE3 OPraHUYECKUX BEIIECTB

u3 Heopranndeckux. OnbiT C. Muiepa
u I'. FOpu. O6pa3zoBanue noauMepoB
n3 MmoHoMepoB. KoanepBarnas
runoreza A.. OnapuHa, runoresa
nepBuYHOrO OysboHa JIk. Xoaelina,
reHetuyeckas runoresa ['. Ménnepa.
Pu6o3umsi (T. Yek) u runoresa
«vupa PHK» V. I'mnGepra.
dopmupoBaHrue MeMOpaH u
BO3HUKHOBEHUE MPOTOKIIETKH.
JemoHcTpauun

[Toptpetsi: C. Munnep, I'. FOpu,

A. N. Onapun, x. XomnjaeiH,

I'. Mémnep.

Tabmauibl u cxembl: «Cxema ombITa
C. Munnepa, I'. FOpu», «ITtamnbl
HEOPTraHUYECKOMN IBOIIOLIAM.

PackpbiBaTh copepxaHre TEPMUHOB U
MOHSATUM: T€0JOTUYECKask SBOJIOLIUS,
XUMHYECKasi IBOJIIOIUS, aOMOTCHHBIN
CUHTE3, TIepBUYHas aTMocdepa,
KOallepBaTHBIE KaIlJiu, puO03UMBlI,
MIPOOHMOHTHI.

XapakTepu30BaTh OCHOBHBIE ATAIlbI
XUMHUYECKOU IBOTIOIUH.

Ha3zpiBaTh XMMHYECKHII COCTaB
NepBUYHON aTMoc(hepbl 3eMIIu.
OuenuBatb Bknag C. Muiepa,

I'. FOpu, T. Yeka, Y. I'unbepra

B (popMHUpOBaHUE HAYYHBIX B3IJISIIOB
Ha MPOUCXOXKIECHUE KU3HU Ha 3eMIIe.
OnuceIBaTh yCIOBUS, HEOOXOIUMBIC
IUT1 a0MOTE€HHOTO CUHTE3A
OPraHUYECKUX COCIIMHCHUU.
[IpuBOIUTH IPUMEPHI MOJIEKY I,

Y KOTOPBIX BOHUKJIIN MPOIECCHI
F€HETUYECKOTr0 KOMMPOBAHUS U
(dhepMeHTaTUBHASI AKTUBHOCT.
OOGOCHOBBIBATh HEBO3MOKHOCTD
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BupryanbHas 1abopaTopHasi padora
«MopnenupoBanue onbIToB Muiuiepa—
Opu no nzydeHnto abuoreHHoro
CHUHTE3a OPraHUYECKUX COCTMHEHUN

B MIEpBUYHON aTMochepe»

MMOBTOPHOT'O BOZHUKHOBCHUS )KHU3HU Ha
3emiie

4.3 | Ucropust 3emin u Uctopusa 3emiin u MeTOIbI €€ PackpsIBaTh conepxaHue TEPMUHOB U
METO/IbI €€ N3yUECHUS n3ydeHus. Mckomaemple OpraHu4ecKue | MOHATHI: T€OXPOHOJIOTHS
octaTku. ['eoxpoHonorus u €€ MeToApl. | (OTHOCHUTENIbHAS, a0OCOJIFOTHAS ),
OTHOCHUTENbHAS U a0COTIOTHAS OKAMEHEJIOCTH, METO/IbI
TEOXPOHOIOrus. I'€0XpoHOIOTHYECKast | T€OXPOHOJIOTUH, TEOXPOHOJIOTHYECKas
1IKaja: 0HbI, 3PbI, IEPUOJIBL, SIIOXU. 1IKajia: 30HbI, PbI, IEPUOJIbI, STIOXHU.
JdeMoHcTpanumn XapakTepu30BaTh METOAbI U3YUYCHUS
TabauIIbI ¥ CXEMBI: HUCTOPUM 3EMIIU.
«I'eoxpoHOIOTHYECKAs LIKAIAY. [TepeuncnsaTh pa3aesbl
ObopynoBanme: KOJUIEKIUN r€OXPOHOJIOrMYECKOMN IIKAJIBI.
OKAaMEHEJIOCTEM, TTOJIE3HBIX O1ieHMBaTh 3HAYEHUE UCKOMAEMBIX
VCKOIIA€MbIX; MYJIS>KM OPraHUYECKHUX OCTaTKOB JIJISl U3yUYEHUSI UCTOPUU
OCTaTKOB OPTaHU3MOB. pa3BUTHS )KU3HU HA 3eMIIE.
JlabopaTopHasi padora OOBICHATH XapakTep pacupeeeHus
«M3ydyeHue u ONrMcaHnue NCKOMAaeMbIX HCKOITA€MBbIX OCTATKOB B 3€MHOM KOpeE.
OCTaTKOB JPEBHUX OPraHU3MOBY CpaBHUBaTh METO/IbI A0COFOTHOM U
OTHOCHUTEJIbHON T€0XPOHOJIOTHHI
4.4 | HauanpHbI€ dTaIbI HavanbHble 3Tanel opraHndecKomn PackpriBaTh conepxkanue TEpMUHOB U

OpPraHUYECKOMN
ABOJIIOIIUU

sBositonnu. [losiBnenue u 3BorOIuUs
MIEPBBIX KJIETOK. DBOJIOIHS
MeTabosm3Ma. Bo3HUKHOBEHHE IEPBBIX
skocucteM. CoBpeMeHHbIE MUKPOOHBIE

IIOHATHN: «ITOCIEAHUN YHUBEPCAIbHbIN
oO1Iui PeIoK», OTHOKIJIETOUYHbIE
OpPraHU3MBbl, IPOKAPHUOTHI, YKapHUOTBHI,
CUMOUOTEHE3.
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OMOTUIEHKH KaK aHaJIOT TIEPBBIX

Ha 3emiie coobmiectB. CTpOMATOIUTHI.
[TpokapHrOThI ¥ 3YKapUOTHI.
[IpoucxoxaeHne 3ykapuoT
(cumOuoreHes3). DBOJIIOIIMOHHOE
IIPOUCXO0K]IEHUE BUPYCOB.
JdeMoHcTpanuu

Tabauiel u cxeMbl: «HavanbHbIe 3TaMbI
OpraHU4ecKoi 3BoJroum», «Cxema
00pa3oBaHUsI BYKAPUOT IMMyTEM
cumbuorenesa», « CTpoeHHE BUPYCa»

XapaKkTepu30BaTh HAYAJIbHBIE ATAIIbI
OPTraHUYECKOMN HBOJIIOIUH.

[IpuBoauTH MpUMeEpHI apoMop(dH0O30B
MIEPBBIX OJTHOKJIETOYHBIX OPTraHU3MOB.
XapakTepu30BaTh OCHOBHBIE
MTOJIOKEHHUS U JI0KA3aTENIbCTBA TMIIOTE3bI
cUMOUOTEeHe3a.

JloKka3bIBaTh MOJTYaBTOHOMHOCTb
MUTOXOHAPHUM U TIACTUI, UX
MIPOUCXO0XKJIEHUE OT TPOKAPUOTUUECKUX
KJIETOK.

Jlenatb BBIBOJBI O 3HAYEHUU
BO3HMKHOBEHUS (POTOCHUHTE3A,
(dbopmupoBaHus Aapa Uil JadbHEHIIEro
Pa3BUTHS )KU3HU HA 3eMJIE.
XapakTepu30BaTh TMIIOTE3bI
MIPOUCXOK/ICHUSI BUPYCOB

4.5

OBOJIIOIUS DYKAPUOT

[IpoucxoxieHne MHOTOKJIETOYHBIX
OpraHu3mMoB. Bo3HUKHOBEHHE
OCHOBHBIX TPYIII MHOTOKJIETOYHBIX
OPTraHU3MOB.

JemoHcTpauun

[Moprpet: . 1. MeyHUKOB.

Tabauiel u cxeMbl: «HavanbHbIe 3TAMbBI
OpraHuyecKkoil 3Boonumny», «Crucrema
KUBOW TIPUPOIBDY

PackpoiBath copepxanue TEPMUHOB U
MTOHSATHUH: IPOKAPHUOTHI, SyKAPHUOTHI,
MHOTOKJICTOYHOCTD, CTICITAATU3aIIHS
KJIETOK, BUPYCHI.

XapakTepru3oBaTh MPOUCXOXKICHUE
MHOTOKJICTOYHBIX OPTaHU3MOB.
CpaBHUBaTH 0COOCHHOCTH
DYKAPUOTUYECKHUX U MMPOKAPUOTHISCKHIX
OpPTraHHU3MOB.

HaswiBath 0cHOBHBIE apoMOp(}HO3bI
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DYKApHOT U OLICHUBATH UX 3HAYECHUE IS
JAJTbHEUIIET0 Pa3BUTHS )KU3HU

4.6 | OCHOBHBIE ATAITBI OCHOBHBIE 3Talbl 3BOJIOLNYU BEICHINX | PackphIBaTh cofep:kaHuE TEPMUHOB U
HBOJTIOIUU pactennii. OCHOBHbBIE apOMOP(HO3BI MOHSITUIA: BOAOPOCTH, PUHUODUTHI,
pPacCTUTEIBHOTO MUpPa pacTeHui. BbIxoj pacTeHuil Ha Cylly. | MXH, TAlIOPOTHUKOOOpPA3HbIEC, CEMEHHBIE

[TosiBneHUE CIOPOBBIX PACTEHUM U MarnopOTHUKH, TOJIOCEMEHHEIE,
3aBO€BaHUE UMHU cylmiu. CeMeHHbIE MOKPBITOCEMEHHBIE, OecIooe
pactenus. [IpoucxoxxaeHue BETKOBBIX | MOKOJIeHHE (CrIOpOo(uUT), MOJI0BOE
pacTeHU. nokoJjieHue (ramerour).
JemoHCcTpanumn [lepeuncnsaTb OCHOBHBIE 3TAIbI
Tabnuibl u cxembl: «KApoMOpPGO3bI ABOJIIOLIMH PACTUTEIHLHOTO MHUPA.
pacteHui», « Puanoursy, HasbiBatb ocHOBHBIE apoMOP(hO3bl
«OIHOKIIETOYHBIE BOJOPOCIINY, PAcTEHHI U OLICHUBATh UX
«MHOTOKJIETOUHBIE BOJIOPOCIIH, ABOJIIOIIMOHHOE 3HAYCHUE.
«Mxwn», «IlatopoTHUKNY, CpaBHUBATH 0COOCHHOCTH CTPOCHUS
«I"omocemeHHBbIe pacTeHus», «Opralbl | paCTEHUI pa3HBIX OTAEIOB
IIBETKOBBIX PACTCHUI.
Oo6opynoBanme: repdbapuu pacTeHun
Pa3JIMYHbBIX OTJIEJIOB.
IIpakTnueckas padora
«M3ydenne 0coOeHHOCTEH CTPOCHUS
pPACTEHUH PA3HBIX OTIICIOBY»

4.7 | OCHOBHBIE dTaIbI OCHOBHBIE 3TaIbl BOJIOINMU PackpwiBath conepkaHue TEPMUHOB U

9BOJIIOIIUH JKHBOTHOTO
MUpa

AKUBOTHOTO MHUpa. OCHOBHBIE
apomMopdo3bl )KUBOTHBIX. BeH icKas
dayna. KemOpwuiickuii B3pbIB —
TOSIBJICHUE COBPEMEHHBIX THIIOB.

MOHSITUI: POCTENIINE, TIIIACTUHYATBIE,
KUIIEYHOIOJOCTHBIE, INIOCKUE YEPBH,
YJICHUCTOHOTHE, PHIObI, 3eMHOBO/THBIE,
MIPECMBIKAOIINUECS, IITULLBI,
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[TepBbie XOp/10BBIC )KUBOTHBIE. JKU3HB
B BOJI€. DBOJIIOLIMS TT03BOHOYHBIX.
[Ipoucxoxnenne ampuoOuii u
pentunui. [Ipoucxoxaenue
MJIEKONIUTAOMKX U nTull. [IpuHuun
KIroueBoro apomopdoza. OcBoeHue
0OeCII03BOHOYHBIMH M II03BOHOYHBIMHU
KUBOTHBIMH CYIIIH.

JdemoHcTpauun

Tabuuupl 1 cxeMbl: «Cxema pa3BUTHS
YKUBOTHOT'O MHUPa», «ApoMopdo3bl
JKUBOTHBIX», «[IpocTreiuey,
«KumeuynononocTtHeiey, «Ilnockue
yepBu», «seHucToHoruey, « Poionn,
«3E€MHOBOJIHBICY,
«IIpecmbikaromuecs», « [ ITuup,
«MIeKOUTAaIOIIEY .
O0opynoBaHue: KOUIEKIIUU
HAaCEKOMBIX; BJIAXKHBIC MpenapaThbl
YKUBOTHBIX; PAKOBUHBI MOJUTFOCKOB;
KOJUICKIIUU UTJIOKOKHUX; CKEJICThI
MMO3BOHOYHBIX )KMBOTHBIX; Uydesia MTHUIL
Y 3BEPEU.

IpakTnueckas padora

«3yuenrne ocOOEHHOCTEH CTPOCHUS
MMO3BOHOYHBIX )KUBOTHBIX)

MJIEKONMTAOIIUE, SKTOAEPMA,
DHTOAEPMA, ME30JAEPMA, IBYCTOPOHHSS
CUMMETPHUS, TETUIOKPOBHOCTb.
[lepeunciiATb OCHOBHBIE 3TAIbI
HBOJIFOLIMH )KMBOTHOT'O MHPA.
HazbiBaTh OCHOBHBIE ITpEajanTalllH,
CIIOCOOCTBOBABILINE BBIXOY KUBOTHBIX
Ha CyIIy.

OueHnBaTh 3HAYEHUE PA3BUTHUA
HEPBHOW CUCTEMBI [ TPUCTIOCOOIEHHUS
’KUBOTHBIX K YCJIIOBHSIM OKpPY Karolen
Cpelbl.

OOBICHATH NPUYUHBI IBOTIOLUOHHOTO
paciBeTa HaCEKOMBIX, KOCTHBIX PbIO,
NTUL, MIIEKOTTUTAIOIINX
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4.8

Pa3Butue xxn3au
Ha 3emiie

PazBuTHe XU3HU Ha 3emiie 1O 3paM U
IepUOJaM: apXxeu, MPoOTEPO30H,
I1aJIC030M, Me3030i, kKaltHO30M. O0mas
XapaKTEpHUCTHKA KJIUMaTa 1
reoJIornYeckux npoueccos. [losBnenue
Y PACLBET XapaKTE€PHBIX OPraHU3MOB.
VYrneoOpa3zoBaHHe: €ro yCIOBUS U
BIIMSIHUE HA Ta30BbIH COCTaB
aTMocdepsl.

MaccoBbie BBIMUPaHUS —
AKOJIOTUYECKNE KPU3UCHI POLIOTO.
[IpuunHbBI U CAEACTBUS MACCOBBIX
BbIMHpaHUl. COBpEMEHHBIN
AKOJIOTUYECKUN KPHU3HUC, €TO
ocobenHoctH. [Ipobnema coxpaneHus
O0ropazHooOpasus Ha 3eMIie.
JemoHcTpauun

Tabuuup! v cxembl: «Pa3Butue XuU3HU
B apXEUCKOU 3pe», «Pa3zBuTue Ku3Hu
B IIPOTEPO30MCKON 3pen, «PazButue
YKA3HU B NIAJIEO30MCKOU 3pe»,
«Pa3BUTHE KNU3HU B ME3030MCKOM dPEN,
«Pa3BuTHE KU3HU B KAWHO30MCKOM
ape»

PackpsiBaTh cojiepkaHuEe TEPMUHOB U
MIOHATHM: apXel, apxeOaKTepuH,
[IMaHOOAKTEPHUH, TTPOTEPO3OH,
aje030i, KeMOpUiA, OpJIOBUK, CUITYP,
JIeBOH, KapOoH, nepmb, [lanres, Tetuc,
TPUIOOUTHI, pUHUO(PHUTHI,
PAKOCKOPIHUOHBI, TAHIIUPHBIE PHIOHI,
KOTHJIO3aBPbl, M€3030M, [ OH/1BaHa,
JlaBpa3sus, Tpuac, 1opa, MeJ, XBOMHBIE,
TMHKTOBBIE, CATOBHUKOBBIE,
OCJIEeMHUTBI, aMMOHUTHI, TMHO3ABPHI,
apXEONTEPHUKC, TOKPBITOCEMEHHBIE,
KalHO30M1, najJeoreH, HEOreH,
AHTPOIIOTE€H, MACCOBOE BEIMUPAHUE.
XapakTepu30BaTh Pa3BUTHE KU3HU
Ha 3eMJIe 110 3paM U MEPUOJIaM.
YcTranaBnuBaTh 3aBUCUMOCTD MEXKITY
re€0JIOTUYECKUMH TTPOLIECCAMMU,
W3MEHCHUSMHU KJIMMaTa U MPoeccaMu
B KWBOW MPUPOJE.

OOBSACHITH MPUYMHBI pacIIBETA
CUCTEMATUYECKUX I'PYIII OPTaHU3MOB
B PA3JIMYHBIE SPbI U IEPUOIBI.
AHanu3upoBaTh NPUYUHBI U CJICACTBUS
MACCOBBIX BBIMUPAHUU.

HasbiBaTth 0cHOBHBIC apoMOP(O3bI
PAaCTEHUH U )KUBOTHBIX.
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[TpuBOIUTH IPUMEPHI TIEPEXOTHBIX
¢dbopM OpraHU3MOB.
AHanMM3UPOBATH ITyTH PEIICHUS
pOoOJIEMBI COXPaHEHHUS
O6ropazHoobpasus Ha 3emiie

4.9

COBpCMCHHa}I CHUCTCMa
OpraHrM4YCCKOro Mmmpa

CoBpemeHHas cCUCTEMa OPTaHUYECKOTO
mupa. [Ipuanmne! knaccudukanum
opranu3mMoB. OCHOBHBIE

CUCTCMATHYCCKHUC I'PYIIIIBI OPTaHU3MOB.

JdemoHcTpauun
Tabsuub! u cxembl: «CoBpeMeHHas
CHUCTEMA OPraHUYECKOr0 MUPA»

PackpeiBaTh comep)kaHne TEPMUHOB U
MOHSITHIA: OaKTEPHH, apXeH, BBICIITHEC
pacTeHus, 3eJEHbBIE BOJIOPOCIIH,
OarpsiHku, Oypble BOJIOPOCIH,
MOXOBU/THBIE, TATOPOTHUKOBUTHEIE,
XBOIIICBUIHBIC, TUTAYHOBUIHBIC,
roJIOCEMEHHbBIE, TOKPHITOCEMEHHBIE,
MIPOTHUCTHI, KAIIICYHOITOJIOCTHBIE,
TJIOCKUE YEePBU, KPYTIIbIC YEPBH,
KOJIbYaThle YEPBH, WICHUCTOHOTHE,
MOJUTIOCKH, UTTIOKOKUE, XOPJAOBbIE,
rpuOBbI, TUITANHUKA, BUPYCHI.
XapakTepru3oBaTh COBPEMEHHYIO
CHUCTEMY OPTaHHYECKOTO MHPA;
Ha3bIBaTh OCHOBHBIC CUCTEMATHICCKUE
TPYIIbI OPTaHU3MOB.

OOBICHATH MPUHIIUIIBI KJIACCU(PUKAIINH
OpTaHU3MOB.

[lepeuncrisaTh OCHOBHBIC TIPU3HAKH
MPOKApHOT, PACTEHUH, )KUBOTHBIX,
rpuOOB, KPACHBIX M OyPBIX BOJOPOCIIECH.
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[IpuBOINTH IPUMEPHI IPEICTABUTENEH
OCHOBHBIX CUCTEMATUYECKHUX TPYIIIT
OpPraHU3MOB

Hroro 4yacoB o Teme 15
5 Tema «IIpoucxoxkaeHue 4eJ10BEKa — AHTPOIOT €HE3)
5.1 | Aurpomonorus — 1 Paznensl 1 3a1a4n aHTPONOJIOTHH. PackpeiBath conepkaHue TEPMUHOB U
HayKa O YEJIOBEKE Metoabl aHTPOIOJIOTHH. MOHSTUI: aHTPOIOJIOTHSI, MOP(OJIOTHS,
JdeMoHcTpanumn AHTPOMOTeHE3, AaHTPOTIOMETPHS,
Tabnuib! u cxembl: «MeToabt PEKOHCTPYKIIHUS, APXEOJIOT U,
AHTPOTMOJIOTUI. sTHOTpadus.
OobopynoBanme: MyJIsDKU HasbiBath paznensl v 3a1a4u
OKaMEHEJIOCTEM, TPEAMETOB AHTPOIOJIOTHH.
MaTepUAIbHOM KYJIbTYPhI IPEIKOB XapakTepu3oBaTh METObI
yesoBeka; hoTorpaduu HaXo0 0K AHTPOTIOJIOTUU U CPAaBHUBATH UX MEXKTY
HCKOITAEMBIX OCTATKOB YEJIOBEKA co00i1.
BoiiensaTh BOIpoCkl 3BOTIOLUH
YEJI0OBEKA, UCCIIENYEMbIE PU MOMOIIN
Pa3JIMYHBIX METOJIOB
5.2 | Pa3Butne 1 CraHoBieHuUE MPEICTaBICHUI PackpsiBaTh conepxanie TEPMUHOB U
MPECTABICHUI 0 MPOUCXOXKACHUHU YEJIOBEKA. MOHSATUN: aHTPOIOTEHHAs TEOPHS,
O IPOUCXOXKIAECHUN Penurrno3nsie Bo33peHus. TpyaoBas Teopus, HoOmo sapiens.
YeJIOBEKa CoBpEMEHHBIE HAYYHBIE TEOPUH. OuenuBatb Bkiag Y. JlapsuHa

JdeMoHcTpanumn

[Toptper: Y. apBuH.
Tabauib!l U cXeMbl: «MeTOoIbI

AHTPOIIOJIOT U .

B Pa3BUTHUE MTPEICTABICHHUMN

O IPOUCXOXKJIECHUH YEIIOBEKA.
ApPryMEeHTUPOBAHHO KPUTHUKOBATH
PEIIUTUO3HBIE TPEACTABIICHUS
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OobopynoBanme: MyJsiKu
OKaMEHEJIOCTEH, TPEIMETOB
MaTepuaIbHON KyJIbTYpPhI MPEAKOB
YeJI0BeKa; penpoayKiuuu (pororpadum)
KapTHH ¢ MU(DOJIOTHUECKUMHU U
OMOJIEHCKIMU CIOKETaMU
MIPOUCXOXKICHUS YEITOBEKa

O MIPOUCXOXKJICHUH YEJIOBEKA C IMO3UIINU
€CTECTBEHHBIX HAYK.

XapakTepu30BaTh HayUHbIE TEOPUH
MIPOUCXOKJICHHS YeJIOBEKA

5.3

MecTo uenoBeka
B CUCTEME
OPraHM4YeCcKOro Mupa

CX0JICTBO Y€I0BEKa C )KUBOTHBIMH.
CucreMaTH4uecKoe I0JIOKECHHE
yenoBeka. CBHAETEILCTBA CXOICTBA
YyeJIoBeKa ¢ JKUBOTHBIMH:
CpPaBHUTENBHO-MOP(OJIIOTHUECKHE,
aMOpHrosIornyeckue, Gpru3nuoJIoro-
OMOXHMMHYECKHE, TOBEICHYCCKHE.
OTanums yenoBeKa OT >KUBOTHBIX.
[IpsiMOX0KIEHNE U KOMILUIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. PazButune
TOJIOBHOTO MO3ra U BTOPOW CUTHAJIBHOU
CHCTEMBI.

JdeMoHcTpanuu

Tabauiel U cxeMbl: «I 0J0BHOM MO3T
yesioBeKay, «YemoBekooOpa3Hbie
00e3bsIHBI), « CKeJIET YeJIoBeKa U
CKEJIET IIUMIaH3e», «Py1MMEeHThI 1
aTaBU3MBI».

OO0opynoBaHue: CKEJET YEJIOBEKA,;
MO/IeJIb Yepera yejioBeKa U ueperna

PackpwiBaTh coep)kaHne TEPMUHOB U
MOHATUHN: PYIUMEHTHI Y YEIIOBEKa,
aTaBU3MBbI Y U€JIOBEKa,
MIPSAMOXO0XKICHHE, BTOPasi CHTHAIbHAS
cUCTEMA.

Onpenenarb CUCTEMAaTHYECKOE
MOJIO’KEHUE YeI0BEKa B OPTaHUYECKOM
MHUpE.

BBISBIISATE UepTHI CXOJICTBA U PA3THYHS
YeIIOBEKA U )KUBOTHBIX.
XapakTepu30BaTh CBUETEIHCTBA
CXOJICTBA YEJIOBEKA M )KUBOTHBIX
(cpaBHUTENHEHO-MOPGOIOTUUECKHE,
sMOpHoIOornYecKue, ru3noaoro-
OMOXUMHUYECKHE, ITOBEACHYCCKHE).
[TpuBOIUTE PUMEPHI ATABU3MOB H
PYJIMMEHTOB Y YeJIOBEKA.

OnuceIBaTh MPU3HAKK YEIIOBEKA,
c(hOopMHUPOBABIIIHMECS B CBI3U

C IPEBECHBIM 00Pa30M KHU3HU MPEKOB
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IIMMIIaH3€; MOJEIIb KUCTHU YEJIOBEKA U
KHCTH LIMMITaH3€.

JlabopaTtopHnas paGora

«3yueHne 0cCOOEHHOCTEN CTPOEHUS
CKEJIETa YEJIOBEKa, CBA3aHHbIX

C MPAMOXOKJIECHUEM

U IPSIMOXO0KJICHUEM.

BBIABIATE MPUYHHBI 0COOCHHOCTEN
CTPOEHMSI Uepera YeJIoBeKa

110 CPABHEHUIO C YEJIOBEKOOOPA3HBIMU
00€3bsIHAMH.

CpaBHUBATH OPYIUNHYIO IESITEIHHOCTh

YeJI0BEKa U )KMBOTHBIX.
CpaBHUBaTh OCOOCHHOCTH BBICIIEH
HEPBHOM JEATEIILHOCTH YEI0BEKA U
KUBOTHBIX

5.4 | JIBwKyuiue CHUIbI JIBrxyue cuibl ((hakTopsl) PackpbIBaTh coepxanue TEPMUHOB U
(pakropsl) aHTpOIIOreHe3a: OMOJIOTUYECKHE, MIOHATUI: HACJIEICTBEHHAs
aHTPOIIOreHE3a conuaibHble. COOTHOLIEHUE M3MEHYHUBOCTb, €CTECTBEHHBIN 0TOOD,

OMOJIOTrMYECKHUX U COLUAIbHBIX OpyAMiiHAs JeATEIbHOCTD, TPYIIIIOBOE
(aKTOpOB B AaHTPOIIOT€HE3E. COTPYAHHUYECTBO, OOLICHHE, PEUb.
JleMoHCcTpanun XapakTepu3oBaTh JBUKYIIHE CUIIbI
Tabauubl ¥ cxeMbl: «JIBUXKyIIME CUJIbl | aHTPOIOTEHE3a: OMOJIOTUYECKUE U
AHTPOIIOT€HE3A. COLIMAJIbHbBIE
OoopynoBanme: MyJISIKU IPEIMETOB
MaTEepUAIBHON KyJIbTYPbI IPEIKOB
YeJIoBeKa

5.5 | OcHoBHBIE cTAANU OCHOBHBIE CTaIMN AaHTPOIIOI€HE3A. PackpbIBaTh conepxaHue TEPMUHOB U

aHTPOIIOTeHE3a

Pannue yenoBekooOpa3Hbie 00E3bsHbI
(IPOKOHCYJIbI) U pAaHHUE TTOHTHUJIBI —
00IIIHe MPEeIKN YEII0BEKOOOPa3HBIX
00€3bsH U JIt0/IeH. ABCTPAJIONUTEKU —
JIBYHOTHE MPEIKHU Jroaei. Hemosek

MOHSTUI: aBCTPAJIONIUTEK, UenoBek
yMebli, YenoBek psaMOXOIsIIui,
Yenosek reriaensoeprekuii, Yemonek
HEaHJIEPTaJIbCKUM, KPOMaHbOHEI],
JICHUCOBCKHUM YeJIoBEK, UeoBek
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YMEJIbI, TIEPBBIE U3TOTOBJICHUS
opyauil Tpyna. Hemosek
MPAMOXOAIINN U TIEPBBIN BBIXO/T
mrozeit 3a mpenensl Appuku. Yenosek
reiienp0eprekuii — o0l mpeaoK
HEAHJAEPTAIBLCKOTO YEJIOBEKA U
YEeJI0BEKa pa3yMHOro. Yemosek
HEaHJIEPTAIbCKAM KaK BU/JI JIFOJICHU
XOJIOJIHOTO KiuMata. YeaoBek
pa3yMHBIA COBPEMEHHOTO THIIA,
JICHHUCOBCKHUM YEJIOBEK, OCBOCHUE
KOHTHMHEHTOB 3a IipejesiaMu AQpuku.
[TaneoreHeTrka u majaeoreHOMHUKA.
JdemoHcTpauun

[loptpetst: JI. JIukn, A. S. Porunckuit,
M. M. I'epacumos.

TaOauIpl ¥ CXEMBI: « DBOIIOIUOHHOE
JPEBO YEJIOBEKA», « ABCTPAIIONIUTEK,
«Yenosek ymensiin, «HenoBek
MPAMOXOAAIINNY, «JIeHUCOBCKHI
yenoBeky, «HeanaepTaablby,
«KpomanboH1bD), «IIpenku yenoBekay.
Oo6opynoBanme: MoaeIH TOpca
MIPEAKOB YEIOBEKA; MYJISKH MPEIMETOB
MaTepuaibHON KYJIbTYPhI IPEAKOB
YyeJloBeKa

pPa3yMHbI COBPEMEHHOTO THUIIA,
ITaJICOT€HETUKA.

XapaKkTepu30BaTh OCHOBHBIE CTAUN
AHTPOIIOTECHE3A.

BbISIBISATE MPOrpPECCUBHBIE YEPTHI,
MOSBUBIIMECS y TIPEAKOB YEIIOBEKA
Ha pa3HbIX CTA/IUSIX aHTPOIIOTEHE3A.
[IpuBOAMTE pUMEPHI TPEACTABUTEIIEH
OCHOBHBIX CTaJMH aHTPOIIOTreHE3A:
ONMCHIBATh UX AHTPOIIOMETPUUYECKHUE
JaHHBIEe, 00pa3 )KU3HU U OPYIUs TPY/a.
CpaBHUBATH MPEICTABUTENEH OCHOBHBIX
CTaJIn aHTPOIIOTEHE3a
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5.6

DBOIIONUAA
COBPEMEHHOTO
4eJI0BEKA

OBOIIOLUS COBPEMEHHOT'O YEJIOBEKA.
EctecTBeHHBII OTOOP B MOMYJIALUAX
yenoBeka. MyTalMOHHBIN TPOLIECC U
noaumoppusm. [lonynsuuonssle
BOJIHBI, Jpeli(p reHOB, MUTpalus 1
«3(pdexT ocHOBaTENN) B MOMYJISILIUSX
COBPEMEHHOI0 YEI0BEKA.
JdeMoHcTpanuu

TaOauiibl ¥ cxembl: «ITarnbl 3BOJTIOLUN
YeJI0BEKa»

PackpwiBath copepkaHue TEPMUHOB U
MTOHATHN: MYTallMOHHBIN MTPOIIECC,
HOJIMMOP(PU3M, TOMYJISIIUOHHBIE
BOJIHBI, Apeii] reHOB, MUTpaIIns,
«3pdEKT OCHOBATEIS.
XapakTepu3oBaTh POJb €CTECTBEHHOTO
0TOOpa B MOMYJISIIIUSIX COBPEMEHHOTO
YeJI0BEKA.

OneHuBaTh poJib MyTaIMOHHOTO
nporiecca, NOnyJISIIIMOHHBIX BOJIH,
npeiida reHoB, MUrpanu, «3pgdexra
OCHOBATEJIS1» B DBOJIOIUN TOMYJISIIAN
COBPEMEHHOI'0 YeJIOBEKa.

[IpuBoauTH pUMEPHI PAKTOPOB,
CITOCOOHBIX BBI3BATH MOIMYJISIIIUOHHbBIC
BOJIHBI B BOJIFOLIUA COBPEMEHHOTO
YyesoBeKa

5.7

YeoBeueckue pachl.
MexaucuuImIMHapHbIe
METObI AHTPOIOJIOTUH

Yenoseueckue pacsl. [lonsTue o pace.
bosnpne pacel: eBponeongHas
(eBpasmiickasi), aBCTpaIO-HErPOUIHAS
(3KBaTOpHUAIIbHAS ), MOHTOJIOUIHAS
(a3uarcko-amepukaHckas). Bpems u
IYTH pacceJeHHsl YeloBeKa 1o
rianere. EqMHCTBO YeoBeueckux pac.
HayuHnast HECOCTOATEIHHOCTh pacu3Ma.
[Tpucnoco0aeHHOCTH YeIOBEKa

K Pa3HBIM YCJIOBHSIM OKPY KaIOLIEi

PackpriBath copepxaHue TEPMUHOB U
MIOHATHI: paca, paCOreHe3, pacus3M,
COLUAJIBHBIN JapBUHU3M.
XapakTepu3oBaTh MPU3HAKK OOJIBITUX
pac 4enoBeKa: €BPONECOUIHON
(eBpa3uiickoit), aBCTpaIO-HETPOUTHOM
(?KBaTOpPUAIIBHOW ), MOHTOJIOUHOM
(a3naTcKo-aMepUKaHCKOM).

BBISABIATH MPUYMHBI BOSHUKHOBEHUS
YeJI0BEYECKHX pac.
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cpensl. BnusiHue reorpaduyeckoit
cpenbl U aperda reHoB

Ha MOP(OJIOTHIO U (PU3HUOJIOTHIO
YEJI0BEKA.

MexucuuIuIMHapHbIE METOIbI

B pu3nuecKoi (OMOIOTHIECKOM )
AHTPOMOJIOTMH. DBOTOLHOHHAS
AHTPOMOJIOTHS U MAaJIE0aHTPOIOIOT S
YEJIO0BEYECKHUX MOMYJISIIUN.
buoconunanbHbie Ucciie10BaHUS
pUpoabI uesoBeka. Mccnenosanne
KODBOJIIOIIMU OMOJIOTUYECKOTO U
COLIMAIBHOTO B YEJIOBEKE.
JdeMoHcTpanuu

TaOaunb! U cxeMbl: «Packl UeToBEKaAY.
IIpakTueckas padora

«M3yyeHune SKOJIOTHYECKUX afanTalnui
YEeJI0BEKa»

[IpuBOAUTH IPUMEPHI ATANTHUBHBIX
IIPU3HAKOB Y MPEACTABUTENEN
4eJI0BEYECKUX pac.

[TpuBOIUTH CBUETENBCTBA €IMHCTBA
IIPOUCXO0KJICHUS YEJI0BEUYECKUX pac.
ConocTaBisaTh alallTUBHBIE TUIIBI
JIXOJIEN C paCOBBIMH IPU3HAKAMU.
JI0Ka3pIBaTh HAYYHYIO
HECOCTOATENIBHOCTh pacu3ma

HToro yacoB 1o Teme 10
6 | Tema «9KoJI0THsI — HAYKA 0 B3aUMOOTHOLIEHUSIX OPTAaHM3MOB M HAJIOPTaHN3MEHHBIX CHCTEM € OKpY:Kalouei
cpenon»
6.1 | 3apoxaenue u 1 3apoKIeHUE U Pa3BUTUE HKOJIOTUH PackpeiBath copepxaHue TEPMUHOB U

Pa3BUTUC SKOJIOTHH

B Tpynax A. I'ymbonsara, K.®. Pynse,
H.A. CesepiioBa, JO. I'ekkers,

A. Tenciu, B.H. Cykauéa. Paznensl u
3a/1a4u 3KOJIOruH. CBA3b HKOJIOTUU

C IpyTMMHU HayKaMH.

MOHSTUHN: DKOJIOTHS, ayTIKOJIOT U,
CHUHYKOJIOT U1, SKOJIOTUSI COOOIECTB U
DKOCHUCTEM, DKOJIOTUSA BUIOB U
MOITYJIALIUH.

XapaxkTepu3oBaTh OCHOBHBIE TaIlbI
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JdemoHcTpauumn

[MopTpeTtsi: A. I'ymO0abAT,

K. ®@. Pynne, H. A. Ceep110B,

3. I'ekkenp, A. Tencnu, B. H. Cykaués.
Tabmuibs! U cxeMbl: «Pa3aensl
SKOJIOTHI

3apOXKICHUSI U PA3BUTHS IKOJIOTMM KaK
HayKH.

[IpuBOUTE IPUMEPHI 0OBEKTOB
W3Y4YEHHS IKOJIOTHH.

Ha3biBaTh OCHOBHBIE 3a/1a4H, CTOSIINE
nepes y4€HbIMU-IKOJIOTAMM.

VY cTaHaBIMBaTh B3aUMOCBA3b YKOJIOTHU
C IpyTMMH HayKaMH

6.2

MeToabI PKOJIOTHH.
3HaueHHne
DKOJIOTHYECKUX
3HAHWU UISI YeJIOBEKa

Metonas!l 3xonoruu. Iloneswie
HaAOIIOICHHS. DKCTIEPUMEHTHI

B 3KOJIOTHH: TIPUPOIHBIE U
nabopaTtopHbie. MosienupoBanue
B DKOJIOTUM. MOHUTOPHHT
OKPYXKaIOLIEH CPEJIbl: TOKAIBbHBIM,
pETHOHAIBHBIN U TJI00ATBHBIH.
3HavYeHuE FKOJOTUUYECKUX 3HAHUIN
JUIS YEJIOBEKA. DKOJIOTHUECKOE
MHPOBO33PEHNE KaK OCHOBA CBSI3€H
YEeJIOBEUECTBA C MPUPOJIOH.
DOpMUPOBAHUE HKOJIOTUUECKOMN
KYJIBTYPBI U 3KOJIOTUYECKOU
TPaMOTHOCTH HACEJICHUSI.
JdeMoHcTpanuu

Tabauip! U cxeMbl: «MeToabl
AKOJIOTHNY, «CXeMa MOHUTOPUHTA
OKPYXKaIOILIEH CPEeabD».

PackppiBath copepxanne TEPMUHOB U
TIOHSITHI: MOJIEBBIC HAOJIIOCHMS,
MOHUTOPHUHT OKPY>KAIOIIEH Cpebl,
MOJICITUPOBAHUE, IKCITICPUMEHT,
MIPOTHO3UPOBAHUE.

XapaKkTepru30BaTh METOBI IKOJIOTHH.
[IpuBOIUTH MPUMEPHI TTOJIEBBIX
HaOJIIOIEHUH B DKOJIOTUH.

BrISBISTE 0COOCHHOCTH MOHUTOPHHTA
OKpY’Karolel cpejibl Kak MeToaa
DKOJIOTHYECKHUX UCCIEIOBAHUIA.
OO0OCHOBBIBATb 3HAYCHHE
AKCIIEPUMEHTOB B KOJIOTHUYECKHUX
HCCJICIOBAHMIX.

CpaBHUBaTh J1abOpaTOPHBIE U
MIPUPOJIHBIC DKCIICPUMEHTBI KaK METOIbI
DKOJIOTHYECKUX UCCIIETIOBAHUIA.
OreHnBaTh 3HAYCHHUE TTPOTHO3UPOBAHUS
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JlabopaTopHasi padora
«M3ydyeHne MeTo/10B 3KOJIOTMYECKUX
UCCIIEIOBAHUI»

KaK METOJia DKOJOTHIYECKUX
HCCIICIOBAHMH.

O00CHOBEBIBAaTH HEOOXOIUMOCTh
DKOJOTHYECKUX 3HAHUU

JUISl COBPEMEHHOT0 YeJIOBEKa

HToro yacos 1o teMe 3
7 | Tema «Opranusmsl U cpeaa 0OUTAHUSD)
7.1 | Dxosoruueckue 1 DKkojorudeckue (pakTopsl U PackpeiBath conepxaHue TEPMUHOB U
(bakTopsl 3aKOHOMEPHOCTH UX JEHUCTBUS. HNOHSITUN: SKOJIOTMYECKUi (hakTop,

Krnaccudukanus 3x010rudeckux
(dbakTOpOB: aOMOTUUECKUE,
Oouotuueckue, antpororeHusie. Oo1ue
3aKOHOMEPHOCTH JEHUCTBHS
sKojorudeckux (axropos. [IpaBuino
munumyma (K. Illnpenrens,

1O. JInubux). ToiepaHTHOCTb.
DBPUOMOHTHBIC U CTEHOOMOHTHBIC
OpTaHU3MBI.

JdeMoHcTpanuu

TabauIbl U cXeMbl: « IKOJIOTMYECKUE
bakTopb».

Oo6opynoBanme: repdbapuu u
KOJUICKITUU PACTCHUN U )KUBOTHBIX,
IIPUCTIOCOOJICHHBIX K BITHSHUIO
Pa3ITUYHBIX YKOJIOTHYECKUX
(dakTopoB

OMOJIOTUYECKUM OTITUMYM,
OTrpaHUYMBAIOIIUN (JIMNMUTUPYIOUTU)
dakTtop.

KnaccudunnpoBaTh 3K0JI0rH4ecKue
(aKTOPBI IO Pa3HBIM OCHOBAHUSIM.
XapakTepu3oBaTh 00IIHe
3aKOHOMEPHOCTH JICUCTBUSA
HKOJIOTUYECKUX (PAKTOPOB.
OO6O0CHOBBIBATH JICHCTBUE 3aKOHA
ONTUMYMAa U 3aKOHA OTPAHUYUBAIOIIETO
dakTopa.

[IpuBOAUTH PUMEPHI:
WJUTFOCTPHUPYIOITUE ISHCTBHE TTpaBuiIa
MUHHAMYMa, OTPaHUYHBAIOIIETO
(haxTopa, SBpUOMOHTHBIX U
CTEHOOMOHTHBIX OPTAaHU3MOB
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7.2

AOHOTHYECKHE
daxTopbl. CBeT Kak
YKOJIOTUYECKUU

(dakTop

AbGuotnueckue gakropsl. CBET Kak
sKosornueckuit pakrop. [eiicteue
Pa3HBIX YYaCTKOB COJTHEYHOIO CIIEKTpa
Ha OPraHu3Mbl. DKOJIOTUYECKHE
TPYIIIbI PACTEHUN U AKUBOTHBIX

10 OTHOIIEHUIO K cBeTy. CUrHanbHas
pousb cBeTa. OTONEPUOAU3M.
JdeMoHcTpanuu

Tabnuibl u cxembl: «CBeTOBOM
CIIEKTP», « IKOJIOTUUECKHE TPYIIIIbI
YKUBOTHBIX 10 OTHOIIICHUIO K CBETYY.
Oo6opynoBanme: repbapuu
CBETOJIIOOUBBIX, TCHEIFOOUBBIX U
TEHEBBIHOCIIMBBIX PACTCHUIA;
CBCTOJIFOOMBEIC, TCHEIIOOUBEIC
TEHEBBIHOCJIMBBIE KOMHATHbIC
pacTeHus.

JlaGoparopHasi paGora
«BpIsiBIEHNE pUCTIOCOOIEHUI
OpPraHu3MOB K BIIMSIHUIO CBETa»

PackpriBath conepkaHue TEPMHUHOB U
MOHSITHIA: CBET, (POTONEPUOAU3M.
XapakTepu30oBaTh JACHUCTBHUE CBETA KaK
AKOJIOTHYECKOTO (haKTOopa.

CpaBHUBaATh JEHWCTBUE Pa3HBIX
YYaCTKOB COJTHEYHOTO CTIEKTpa

Ha OpPTaHU3MBl.

BBISABIATE 0COOCHHOCTH CTPOCHUS U
KU3ZHENIEATETbHOCTH PACTEHUN Pa3HbIX
AKOJOTUYCCKUX TPYMI IO OTHOIICHUTO
K CBETY (CBETOIIO0MBBIC, TCHEIIIOOUBEIE,
TEHEBBIHOCIIMBEIC).

[IpuBOINTH IPUMEPHI PACTEHUH PA3HBIX
HKOJOTUYECKUX TPYIII [0 OTHOIIECHHUIO
K CBETY.

BoIBiISITH 0COOCHHOCTH CTPOSHUS U
KU3HEICATECITLHOCTH JKUBOTHBIX Pa3HBIX
HKOJIOTUYECKUX TPYIII IO OTHOIICHHUIO
K CBETY (IHEBHBIC, CYMEPEYHBIE,
HOYHBIC).

[TpuBOANTH IPUMEPHI FKUBOTHBIX
Pa3HBIX SKOJOTUUYECKHUX TPYIIT

10 OTHOIIICHHIO K CBETY.
OOGOCHOBBIBATH 3HAYCHHE
dboToneprnoan3Ma B )KU3HU OPTAaHU3MOB
1 JUIS TPAKTHKH CEITbCKOTO

XO035MCTBA
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7.3

AobOuoTuueckue
(bakTopsI.
Temmeparypa kak
DKOJOTHYECKUM

dakTop

TemrmepaTtypa Kak 3KOJIOTHYECKUAMN
¢akrop. JlelicTBue TeMiepaTyphl

Ha opra"u3Mel. [lolikriioTepMHBIE U
TOMOWOTEPMHBIE OPTaHU3MBI.
OBpUTEPMHBIE U CTECHOTEPMHBIE
OpPTaHU3MBI.

JdeMoHcTpanuu

Tabsuubl v cxembl: «TennoKpoOBHbBIE
KUBOTHBIE», «XOJIOTHOKPOBHBIE
KUBOTHBIEY.

Oo6opynoBanme: repdbapuu u
KOJUIEKLIUHU TETUIONIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTONYMBBIX
pacTEeHUd; Yy4elia NTUIL U 3BEPEil.
JlabopaTopHnasi padora
«BpIsIBIEHNE pUCTIOCOOIEHUI

OpPraHU3MOB K BJIUAHHUIO TCMIICPATYPLD»

PackpbiBath coepxaHue TEPMUHOB U
MOHSTUI: TEMIIEPATYPA,
MONKUIIOTEPMHBIE (XOJIOJHOKPOBHBIE),
rOMOMOTEpMHBIE (TEIJIOKPOBHEIE)
OpraHu3Mbl, aHAOHO3, IBPUTEPMHBIE
OpraHu3Mbl, CTCHOTEPMHbBIE OPTAHU3MB,
TEPMOPETYJISALIHNS.

XapakTepu3oBaTh ACUCTBHE
TeMIEpaTypbl HA OPTaHU3MBL.

BbIsBISITE 0COOEHHOCTH CTPOECHHUS U
KU3HEAECATEITBHOCTU TOMKHIOTEPMHBIX
(X0JOHOKPOBHBIX) U TOMOHOTEPMHBIX
(TemJIOKPOBHBIX ) KUBOTHBIX.
IIpuBOINTH MPpUMEPHI MOMKUIOTEPMHBIX
(X0JIOTHOKPOBHBIX ) U TOMOMOTEPMHBIX
(TEMIOKPOBHBIX ) dKUBOTHBIX.
BbIABIATH OCOOEHHOCTH CTPOEHUS U
KUZHEJEATEIBHOCTH TEIUIOIO0UBBIX,
3UMOCTOUKHX, MOPO30YCTOUUHUBBIX
pacTeHUN.

[IpuBOAUTH TPUMEPHI TETIIOTIOOUBBIX,
3UMOCTOUKHX, MOPO30YCTOUUHUBBIX
pacTEeHU.

IIpuBOINTH IPUMEPHI 3BPUTEPMHBIX U
CTEHOTEPMHBIX OPTraHU3MOB.
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7.4 | AGuotnyeckue Bia)xHOCTB KaK 9KOJIOTHYECKHN PackpeiBath conepxaHue TEPMUHOB U
(daktopsl. BnaxxHocTh dakrop. [Ipucnocobnenus pacteHuii MOHSITUIA: BIAXXHOCTh, TUAPOPUTHI,
KaK SKOJIOTHYECKUI K MOJJIepKaHuI0 BOAHOTO OanaHca. rUTPOPUTHI, ME30(PUTHI, KCEPODUTHI,
dakTo Knaccudukanus pactenuit YKUBOTHBIE: BOJIHBIC, MIOJIYBOIHbIC,

10 OTHOILIEHHIO K BOJE. Ha3EMHBIE.
[IpucnocoOaeHus >KUBOTHBIX XapakTepu3oBaTh JACHCTBUE BIAKHOCTH
K U3MEHEHUIO BOJTHOTO PEXKUMA. KaK 9KOJIOTHYECKOTo (haKkTopa.
JdeMoHcTpanuu BoIsSIBISTE 0COOCHHOCTH CTPOCHHUS U
Tabauupl ¥ cxembl: «PU3HOTOTHYECKUE | )KU3ZHEAECATEIBHOCTA PACTEHUM Pa3HBIX
aJanTally >KUBOTHBIX). DKOJIOTUYECKUX TPYIII 0 OTHOLICHHUIO
OO6opynoBanme: repOapuu pacTeHu, | K BOAE.
OTHOCAILIUXCS K TUTpouTaM, [IpuBOANTH IPUMEPHI PACTEHUI Pa3HBIX
kcepoduTaM, Me30(puTaM, KOMHATHBIC | SKOJIOTMYECKUX TPYMI 110 OTHOLIEHUIO
pacTeHMs JaHHBIX CPYIIIL. K BOJIE.
JlabopaTopHnasi padota BrisgBisITE aHaTOMUYECKHE U
«AHaTOMHYECKHE OCOOCHHOCTU (bU3HOI0rnYeCKHe NPUCIocoOIeHUs
pacTeHUH U3 pa3HbIX MECT OOUTAHUS» | KUBOTHBIX K U3MEHEHUIO BOJHOTO
pexuma.
[IpuBOIUTH IPUMEPHI BOAHBIX,
MOJIYBOAHBIX U HA3€MHBIX )KUBOTHBIX
7.5 | Cpemsl oOUTAHUS Cpenpl 0OUTaHUSI OPTaHU3MOB: BOJIHAsA, | PacKpbIBaTh coxepkaHue TEPMUHA

OpraHUu3MOB

Ha3eMHO-BO3/lyIlIHasA, TOUYBEHHAA,
rITyOWHHAs TTOIMTOYBEHHAS,
BHyTpUOpranu3zMeHHas. Ou3nko-
XUMHYECKHE 0COOCHHOCTH CPEJT
0o0UTaHUS OPTaHU3MOB.

«cpena oOuTaHuUs.

XapakTepru3oBaTh 0COOEHHOCTH
BOJIHOM, HA3EMHO-BO3yIIHOM,
MMOYBEHHOM, TNTyOMHHO MOJIMOYBEHHOU U
BHYTPUOPTaHU3MEHHOM CpeJl OOUTaHUS.
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[Ipucnoco6iaeHus: OpraHu3MoB K KU3HU
B Pa3HBIX Cpeaax.

JdemoHcTpauumn

Tabnuibl u cxembl: «Cpeabl 0OUTAHUS
OpraHUu3MOBY.

ObopynoBanme: KOJUICKIIUN
’KUBOTHBIX, OOUTAIOIINX B PA3HBIX
cpenax

CpaBHuBaTh GU3UKO-XUMHUYECKHUE
YCJIOBUS Pa3HBIX Cpell OOUTAHUS.
BeIsIBISTE 4epThl MPUCTIOCOOIEHHOCTH
OpraHu3MOB K OOUTAHHIO B BOJIHOM,
Ha3€MHO-BO31YIIIHOW, TOYBEHHOM,
BHYTPUOPTraHU3MEHHOM Ccpenax
oOuTaHUs.

[TpuBOAUTH MPUMEPHI OPraHU3MOB,
0oOUTAIOIIMX B pa3HbIX cpeslax

7.6 | buonoruueckue buonoruueckue put™mbl. BHenHue u PackpriBatTh cogep:kaHue NOHATHUS
PUTMBI BHYTpeHHHE pUTMBbI. CyTOUHBIC U «OUOJIOTUYECKUE PUTMBD.

TOAUYHBIE PUTMBL. XapaxkTepuzoBaTh 0COOCHHOCTH
[Tprcnoco6aeHHOCTh OPraHU3MOB K BHEIIIHUX, BHYTPEHHUX, CYyTOUHBIX U
CE30HHBIM U3MEHEHUSIM YCIIOBUI TOJIMYHBIX OMOJIOTUYECKUX PUTMOB.
KU3ZHU. [IpuBOIUTH MPUMEPBI TPOSBICHUS
JemoHcTpauun OMOJIOTUYECKUX PUTMOB Y Pa3HBIX
Tabauiel U cxembl: «buonornueckue OpPraHu3MOB.
PUTMBD». BbIABISTE 4epThl IPUCTIOCOOIEHHOCTH
Oo6opynoBanme: repOapuu u OPraHU3MOB K C€30HHBIM U3MEHEHUSIM
KOJUJICKLIUH PACTEHUN U )KUBOTHBIX, YCIIOBUM KU3HU.
o0nagaroumx YepTamMmu OnuchIBaTh CE30HHBIC SIBJICHUS B JKU3HU
IPUCTIOCOOJICHHOCTH K C€30HHBIM OpTraHU3MOB, PACIPOCTPAHEHHBIX
WU3MEHEHHUSIM yCIIOBUM )KU3HU B CBOE€U MECTHOCTH

7.7 | dKuzHeHHbIC (OPMBI ’Kuznennsie (OpMbI OPraHU3MOB. PackpeiBath copepkaHue NOHSATHUS

OpraHUu3MOB

ITonsaTHe 0 *KU3HEHHOH hopMme.
XKuzHeHHsie (OPMBI pACTEHMIA:
JepeBbsl, KYCTApPHUKH, KyCTApHUYKH,

«CKU3HEHHast opMa OpraHu3May.
BbIsBISATH 0OCOOEHHOCTH CTPOEHUS U
KU3HEAEATEIBHOCTH PACTEHUN Pa3HBIX
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MHOT'OJIETHUE TPaBbI, OJTHOJIETHHUE
TpaBsbl. JKu3HeHHBIE (DOPMBI KUBOTHBIX:
TUAPOOMOHTHI, TCOOMOHTHI,
a’poOMOHTBI. OCOOEHHOCTH CTPOCHUS U
o0paza >KM3HH.

JdemoHcTpauumn

Tabauiel v cxembl: « Ku3HeHHbBIE
dbopmbl pacTennin», « Ku3HeHHbIe
(OpMBI KUBOTHBIX).

Oo6opynoBanme: repdbapuu u
KOJUICKIIMM PACTECHUHN U KUBOTHBIX
Pa3IUYHBIX )KU3HEHHBIX (hOpPM

KU3HEHHBIX (HOPM.

[IpuBOINUTH IPUMEPHI PACTEHUHN PA3HBIX
KU3HEHHBIX (POPM.

BbIsBISITE 0COOEHHOCTH CTPOEHMS U
KU3HEJIEATEIbHOCTH )KUBOTHBIX Pa3HbIX
KU3HEHHBIX (POpM.

[IpuBOAUTH IPUMEPHI KUBOTHBIX
pa3HBIX )KU3HEHHBIX (HOpM

7.8

buotnueckue hakTopsl

buotnueckue pakropsl. Busl
OMOTUYECKHUX B3aUMOICHCTBUM:
KOHKYPEHIUS, XUIITHUIECTBO, CUMON03
u ero ¢popmsl. [Tapazutusm,
KOOIepanus, MyTyaJIn3M,
KOMMEHCAJIN3M (KBapTUPAHTCTBO,
HaxjeOHn4ecTBO). HeTpoduueckue
B3aUMOJICHCTBUS (TOMUYECKHUE,
dbopuueckue, padbpuueckue). 3HauCHUE
OMOTHYECKNX B3aUMOJIEUCTBUI IS
CyLIECTBOBAHUS OPTaHU3MOB B CpeJIe
obutanus. [I[pUHIIMI KOHKYPEHTHOTO
VCKJTIOUCHMUS.

JdeMoHcTpanuun

TabauIrel U cXeMbl: « IKOCUCTEMA

PackpbiBaTh coJiep:KaHUE TEPMUHOB U
MOHSITUI: KOHKYPEHIIUS, XUIITHUYECTBO,
MapasuTUu3M, MyTyaJlu3M,
KOMMEHCAJIU3M, HeTporueckue
B3aHMMO/ICHCTBHSI.

XapakTepu3oBaTh BUJIbI OMOTHICCKHUX
B3aHMMO/JICICTBUH.

OOBSACHSTH CYIIHOCTh KOHKYPCHITUH,
XHUIHUYECTBA, Mapa3uTU3Ma,
MyTyaJin3Ma, KOMMEHCAIN3MA.
ITpuBOAUTH MpUMEPHI OPTAaHU3MOB,
YY4aCTBYIOIIUX B OMOTUYECKUX
B3aUMOJICHCTBUSX Pa3HbIX THUIIOB.
OruieHuBaThH 3HAUYEHNE OMOTHUECKUX
B3aMMOJICHCTBUH I CYLIECTBOBAHUSA
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HIMPOKOJUCTBEHHOTO JIECAY,
«DKocucTEMa XBOMHOIO JIECay,
«llenu nuTanusy, « XUITHUYECTBOY,
«Tapazutnzm», «KoHKypeHIHs»,
«Cumbunosy», «KommeHncaamuzmy.
Oo0opyaoBaHue: KOJUIEKIUN
KUBOTHBIX, YUACTBYIOIIUX

B Pa3JIMYHBIX OMOTUUYECKUX

OpPraHMU3MOB B cpesie OOUTaHusl.
OO00CHOBBIBATH JICHCTBUE MPUHITUTIA
KOHKYPEHTHOTO MCKITIOUCHUS

B3aUMOJEHCTBUAX
Hroro yacos 1o reme 9
8 | Tema «JKo0JIOTUsI BUI0OB M MOMYJISII[UHID)
8.1 | Dxonoruyeckue 3 DKOJIOTHYECKHUE XapaKTEPUCTUKH PackpeiBaTh conep:kaHue NOHATHUS
XapaKTEpUCTUKHU nonyssinuu. [lomynsanus kak «TIOIYJISALIHS.
OIS Oounonornyeckas cucrema. Poib OneHnBaTh 3HaYEHUE HEOJHOPOAHOCTH

HEOJJHOPOJIHOCTH CpEibl, PU3NIECKUX
O0apbepOB U OCOOCHHOCTEM OUOJIOTUH
BUJIOB B (HOPMHUPOBAHUU
IIPOCTPAHCTBEHHOUN CTPYKTYPhI
nonyysui. OCHOBHBIE MTOKA3aTENN
NOMYJISILUN: YUCIIEHHOCTB, INIOTHOCTb,
BO3pacTHas U MOJIOBasi CTPYKTYpa,
POXKJIaEMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPALIUSL.
JdeMoHcTpanuu

Talauis! ¥ cxembl: «IKOJIOTHUECKUE
XapaKTePUCTUKHU OIS,
«ITpocTpancTBEHHAs CTPYKTypa

cpelbl, pU3nYecKux 6apbepoB U
0COOEHHOCTEN OMOJIOTUN BUIOB

B (JOPMUPOBAHUHU MPOCTPAHCTBEHHON
CTPYKTYPhI TOMYJISIIUH.

[IpuBOINTH MPUMEPHI MTOMYJISUN
pa3HBIX BUAOB PACTEHUN M KUBOTHBIX.
XapakTepu3oBaTh OCHOBHBIE
HKOJIOTUYECKUE TTOKA3aTeNn
MOMYJISILIUK: YUCIEHHOCTD, MJIOTHOCTbD,
BO3pacTHas U MOJIOBasi CTPYKTYpa,
POXKIAEMOCTh, PUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPALIUSI.
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IOy JIsIUuun», «B03paCTHI)IC IMupaMHU bl
MOy JISILIU D

8.2 | DkoJsornueckas DKoJlornyecKasi CTpyKTypa HNOMyJIsiuuu. | PackpbeIBaTh coep:kaHue TEPMUHOB U
CTpyKTypa OueHKa YUCAEHHOCTH MOMYJIALHH. MOHATUI: AMHAMUKA MTOMYJISALNH,
HOMYJISALUN. JIMHAMUKAa ITOMYJISIIUAN ¥ €€ PEryIsius. | OMOTUYECKUI OTEHIMA OIS,
JIuHaMKKa IommyJIsinuu broTnyeckuii MOTEHIMAN MOMYJISIUA. | KPUBBIE BBDKMBAHUSA, (PAKTOPBI
U €€ peryJisinus MopnenupoBaHue JUHAMHUKA CMEPTHOCTH, EMKOCTb CPEIBI.

nonyJsinud. Kpusble pocra OOBACHATH 3aKOHOMEPHOCTH

YUCJIEHHOCTH nomyisiuu. Kpussie pa3MelleHrs oco0ei NoMmysIuu

BBDKUBAHMS. Perynsius YMCcIeHHOCTH | Ha 3aHUMAeMOM TEPPUTOPHH.

MONYJISALUNA: pOJib (PAKTOPOB, OueHnBaTh OMOTUYECKUI MOTEHLIUAI

3aBUCAIIUX U HE 3aBUCAIIUX OT MOMYJIILHUNA Pa3HBIX OPTaHU3MOB.

IUIOTHOCTU. DKOJIOTHYECKUE CTPATETUN | AHAIIM3UPOBATH KPUBBIC POCTA

BuI0B (- u K-ctparerun). YUCJICHHOCTH MOITYJISIUU U KPUBBIE

JdeMoHcTpanuu BBKMBAHUS.

Tabauibt u cxembl: «CKOpOCTh OO60CHOBBIBATh MPUYNHBI CIIEPKUBAHUS

3aceseHus IOBEPXHOCTH 3EMIIU OMOTHUYECKOIO MOTEHIMaNa pocTa 1

Pa3IMYHBIMHA OPTaHU3MaMN» IIPUYHHBI BCIIBIIEK POXKAAEMOCTH
Y OTIEIbHBIX OPraHU3MOB.
[lepeuncnarh pakTOpbl CMEPTHOCTH,
PETyIUPYIOIINE YUCIECHHOCTD
MOMYJISALIMN PACTEHUMN U )KUBOTHBIX.
OnuceIBaTh YKOJIOTUYECKUE CTPATETUH
BHJIOB

8.3 | Dxonoruyeckast HuIIa [TonsiTue 00 3KOJOTMYECKON HUIIIE PackpbIBaTh cofiep:kaHnue TEPMUHOB U

BUJA

BUJ1a. Mecroobutanue. MHOroMepHast
MOJIEJIb DKOJIOTUUYECKON HUIIIHU

MOHSITUI: PKOJOTUYECKAsl HUIIA, BU]I,
apeas, UHBa3Usl.
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JIx. 1. XaTunncona. Pasmepsl
aKoJiorudeckoit Hum. IloTenuanbpHas
Y peali30BaHHAs HUIIIY.

Bun kak cucteMa nonynamnui. Apeabl
BUJIOB. BBl 1 X KU3HEHHBIC
CTpaTeruu. JKOJIOTUUECKHUE
DKBHUBAJICHTHI.

3aKOHOMEPHOCTHU MOBEJACHHUS U
MUTPALUMH KUBOTHBIX. bruonornueckue
WHBA3UU YyKEPOIAHBIX BUJIOB.
JdeMoHcTpanuu

[Toptper: JIx. . XaTunHCOH.
Tabmunel U cxeMbl: «Mojeib
9KOJIOTUYECKON HUIIIN

Jx. . XaTunHCOHaY.
Oo6opynoBanme: repOapuu pacTeHUM;
KOJIJICKIIMHU >KUBOTHBIX.
JlaGoparopHasi paGora
«ITpucnocoOieHus CeMsiH pacTeHUM

K PACCEJICHUIO»

XapakTepu30BaTb MHOTOMEPHYIO
MO/IEJIb SKOJOTUYECKON HUIIN

JIx. . XaTunHCOHA.

[TIpuBOAUTE MIPUMEPHI IKOJIOTUUECKUX
HHUII PA3HBIX BUJIOB PACTEHUH U
KABOTHBIX.

BBISBIATE OTIMYME IKOJIOTUYECKOM
HUIIIU BUJA OT €r0 MECTOOOUTAHUS.
I'paduueckn nzobpaxaTh
MHOT'OMEPHYIO MOJIEIIb SKOJIOTUUECKOU
HHUILH JJIs1 PA3HBIX BUOB.

BpIABIISITE IPUYKHBI pa3IUIUT

B pa3Mepax dKOJIOTrMYECKON HULLIN

Y pa3HbIX BUJOB PACTEHHUUN U KUBOTHBIX.
AHanu3upoBaTh NPUUYMHBI U
MOCJIEJICTBUS. CMEHBI SKOJIOTUUECKON
HUILN

HToro yacoB o Teme 9
9 Tema «Iko10r1Msi COO0IIECTB. IKOJIOTHUECKUE CUCTEMbD»
9.1 | CoobiecTBO 1 CoobmectBa opranu3moB. bruoiieno3 u | PackpbIBaTh coiepkaHie TEPMUHOB H
OpPraHU3MOB — ero cTpykrypa. CBsI3u MEXIy MMOHATHI: OMOIICHO3, OMOTOII.
OnoIICHO3 OpraHu3MaMH B OMOIICHO3E. XapakTepu3oBaTh OMOIICHO3 B €T0

JdemMoHcTpanuu
Tabauub! u cxempl: «CTpyKTypa

CTPYKTYpBbI: BUIOBYIO,
IPOCTPAHCTBEHHYIO, TPOPUUECKYIO.
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OHOIIeHO3a», « DIKOCHCTEMA
IMPOKOJUCTBEHHOTO JIECA,
«IKOCHUCTEMA XBOMHOTO JIECAY

[lepeunciATh ¥ IPUBOINUTH IPUMEPHI
CBSI3€U MEXKy OpraHu3MaMH
B OMOLIEHO3€

9.2

Dxocucrema

DKocHcTeMa Kak OTKPBITasi CHCTEMa
(A.Jlx. Tencnu). DyHKIIMOHATBHBIE
0JIOKH OpPTraHHU3MOB B DKOCUCTEME:
MPOAYLIEHThI, KOHCYMEHTHI,
peayuenTtsbl. Tpodudeckre ypoBHHU.
Tpoduyeckue 11eNu U CETH.
AOGuoTtnueckue 0JOKU 3KOCHCTEM.
[TouBBI ¥ Wbl B 5KOCUCTEMAX.
KpyroBopoT BelecTB v MOTOK SHEPTUU
B DKOCHCTEME.

JdeMoHcTpanuu

[Toptpetsi: B. H. Cykaués,

A. JIx. Tencnu.

Tabauubl ¥ cxembl: «DyHKIIMOHAJIbHbBIE
IPYIIIbl OPraHU3MOB B SKOCUCTEME,
«KpyroBopoT BEIIECTB B 3KOCUCTEME,
«llenun nutanus (macTOUIIHAS,
JNETPUTHASA)».

Oo6opynoBanme: repbapuu pacTeHUN;
KOJUIEKIIMY HACEKOMBIX; UyueJia MITUIl U
3Bepen

PackpeiBaTh copepxkaHre TEPMUHOB U
MOHSITHIA: YKOCUCTEMA, TIPOAYLIEHTHI,
KOHCYMEHTBI, PEIYyLIEHTHI, Tpopuueckue
ypOBHH, Tpoduueckue (MUIIEBbIC) HETH
U CETH.

Ha3piBaTh CTpYKTYpHBIE KOMIIOHEHTHI
HKOCHUCTEMBI.

Xapaktepu3oBaTh PYHKIUU U
MIPUBOJINTH TPUMEPHI OPTAaHU3MOB

B DKOCHCTEME Ha OCHOBE UMEIOITNXCS
3HAHHUM O pacTeHUsX, rpudax,
OaKTepUsAX U )KUBOTHBIX.

OnuceIBaTh KPYroBOPOT BEIIECTB U
MOTOK PHEPTHUH B SKOCHUCTEME.
OOBACHATH POJIH OPTAaHU3MOB

B OMOJIOTUYECKOM KPYTrOBOPOTE
BELIECTB U MOTOKE YHEPTHH.
[IpuBOAUTH IPUMEPHI OPTAHU3MOB,
3aHUMAIOIUX pa3Hble YPOBHU
TPOPUIECKUX MTHUPAMHU/I.

CocTaBiATh CXEMBbI [IEPEHOCA BEIIeCTBA
Y DHEPTHH B KOCUCTEMaXx (ILIeTn
MATAHUS).
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CpaBHUBATh NaCTOUIIHBIC U IETPUTHBIE
eI MMUTAaHUA

9.3 | Dkonornueckue OCHOBHBIE [T0Ka3aTeIN SKOCUCTEMBI. PackpbIBaTh coepxaHue TEPMUHOB U
nUpamMuabl buomacca u npoykuus. MOHATUI: TPOAYKLMs, OMoMacca,
DKOJIOTHYECKUE TAPAMUBI YUCEIL, DKOJIOTHYECKAs TUPaMUA.
OMOMacChl ¥ YHEPTHH. XapakTepu3oBaTh IpaBuiIa
JleMOHCTpanuu AKOJIOTUYECKUX MUPAMUJ] YUCET,
Talauib! U cxeMbl: « DKOJIOTHYECKast OMOMAaccChl U YHEPIUH.
nupamMuaa 4ucen, « IKoJIorudyeckas OOBICHATH NPUUMHBI Pa3INYUI
nupaMua OnomMacch», B IIPOIYKTUBHOCTHU y Pa3HBIX
«OKOJIOTHYECKAsl TUPAMUJia SHEPTUN» | SKOCHUCTEM.
[IpuBOAUTH MPUMEPHI IPAKTHUECKOTO
IIPUMEHEHUS MPABHJI 3KOJIOTHUECKHUX
nupamu.
CpaBHuBaTh OMOMACCy U MPOTyKIHUIO
DKOCHUCTEM CyIIM 1 MHpPOBOro oKeaHa
9.4 | Usmenenus Lunamuxa sxocucmem. PackpbIBaTh copepxaHue TEPMUHOB U
COOOIIECTB — Kamacmpodghuueckue nepecmpoiixu. MOHATUM: CYKLECCUs, KIIMMAKCHOE
CYKLIECCHU @nykmyayuu. HanipaBieHHbIe COOOLIECTBO, CYKLIECCHOHHBIN P,

3aKOHOMEpPHbIE CMEHBI COOOIIECTB —
cykneccud. [lepBruuHbIe M BTOPHUHBIC
CYKIIECCHH U UX MIPUYMHBI.
AHTpONIOTEHHBIC BO3ICHCTBUS

Ha cykueccuu. KiimmakcHoe
coobuiecTBo. bruopaznoobpasue u
MOJTHOTA KPYrOBOPOTa BEUIECTB —
OCHOBA YCTOMYMBOCTH COOOIIIECTB.

XapakTepu3oBaTh CyKIIECCHH:
MIEPBUYHBIC U BTOPUYIHBIC, TPUBOIUTH
WX TIPUMEPHI U Ha3bIBaTh MPUYUHBI
CMEHBI COOOIIIECTB.

CpaBHHBaTh BpEMCHHBIC M KOPCHHBIE
OMOTEOIIEHO3bI HA KOHKPETHBIX
[IpUMeEpax CBOEH MECTHOCTH.
MopenupoBaTh pe3yJIbTaThl IIpoIiecca
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JdemoHcTpauumn

Tabsauue! u cxeMbl: «O0pa3oBaHue
6os0tay, «[lepBuunas cykueccus,
«BoccranoBieHue jieca 1nocie noxapa»

CMEHBI OMOT'€OIICHO30B 101 BIUSHUEM
aHTPOIIOTEHHOTO (haKTOpa

9.5 | IIpupoansie [IpuponHble 3KOCUCTEMBI. PackpeiBaTh conep:kaHue TEPMUHOB U
HKOCUCTEMBI Drocucmemvl 03€p u pex. Ikocucmemvl | TOHATUN: PUTOIIAHKTOH, 300TUIAHKTOH,
Mopeti u oKkeanog. IKocucmemvl myHOp, | ApyCHOCTD.
J1ecos, cmenei, nyCcmoulHb. XapaxkTepuszoBaTh MPUPOIHBIC
JlemoHcTpanumn AKOCHCTEMBI, UX OCHOBHBIE
TabauIel U cXeMbl: «IKOCUCTEMA KOMITOHEHTHI (Ha MIpUMEpE 03epa,
HIMPOKOJIMCTBEHHOIO JIECAY, XBOMHOTO ¥ IIMPOKOJIMCTBEHHOIO JIECA).
«DKOCHUCTEMA XBOMHOTO JIECAY, OOBICHATH TPUYUHBI PATUUHON
«IKocucTeMa 03epay. Omomacchl MPOIYIEHTOB U
O6opynoBanme: akBapuyM Kak MOJIE]Ib | KOHCYMEHTOB B IPUPOJIHBIX
9KOCHUCTEMBI. HKOCUCTEMAX.
IKcKypeust «IKCKypeus B THTHYHBIN | COCTaBISATh MACTOUIIHBIE U IETPUTHBIC
O6uoreorieHo3 (B 1yOpaBy, Oepe3HsK, I[ETY TUTAHUS TPUPOIHBIX IKOCUCTEM.
€JIbHUK, Ha CYXOJ0JIbHBIN UITH [IpuBOIUTH MPUMEPHI OPTAHU3MOB,
MONMEHHBIN JIYT, 03€p0, OOJIOTO)» BXOJISIIIIUX B COCTaB (PUTOTIAHKTOHA,
300IIAaHKTOHA, OEHTOCA.
OOGOCHOBBIBATH POJIb SIPYCHOCTH
B YKM3HU HA3E€MHBIX SKOCUCTEM.
CpaBHuBaTh OMOMAcCy U MPOAYKITUIO
BOJIHBIX U Ha3€MHBIX YKOCUCTEM
9.6 | AuTpororeHHbie AHTpPOINOTE€HHBIE SKOCUCTEMBI. PackpeiBath copepxaHue TEPMUHOB U
HKOCUCTEMBI Arposkocucrema. ATpolEeHO3. MOHATHI: arpO3KOCUCTEMA, arPOLIEHO3,
(arpo3KocUCTEMBI) Paznuuust Mex1y aHTPONOTEHHBIMU M | MOHOKYJIBTYpA.
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MPUPOJHBIMH SKOCUCTEMAMH.
JdemoHcTpauumn

Tabyauibl ¥ cXeMBbl: « ATPOLIEHO3Y,
«KpyroBopot BelecTs 1 OTOK
SHEPTHUHU B arpoLEHO3E».
OobopynoBanme: repdapuu
KYJIbTYPHBIX U JUKOPACTYILUX
pacTeHUN.

IKCKYpCcUs «IKCKYpCHs

B arpO3KOCUCTEMY (Ha MMoJe Win

B TEITMYHOE XO35UCTBO)»

XapakTepu3oBaTh OCHOBHBIE
KOMIIOHEHThI arpO3KOCUCTEMBI.
[IpuBOAUTH MPUMEPHI ATPOIKOCUCTEM.
CocTaBasTh 1IENY MUTAHKS arpolieHO3a.
OO60CHOBBIBATH MPUYUHBI HU3KOM
YCTOWYUBOCTH arpO3KOCUCTEM.
CpaBHUBATH arpoO’KOCUCTEMBI U
MIPUPOIHBIE SKOCUCTEMBI.
XapakTepu3oBaTh pOJIb YEJIOBEKA

B COXPAHEHHH YCTOMYUBOCTH
arpo3KOCUCTEM

9.7

YpO0IKOCUCTEMBI.
DKOMOHUTOPHHT

Ypb6o3xocucrembl. OCHOBHBIE
KOMITOHEHTBI YPOOIKOCHUCTEM.
I'oponckas dropa u payna.
CuHaHTpoONM3aLUs TOPOJICKON (hayHBI.
buonornueckoe u X035MCTBEHHOE
3HAYEHUE arpOdKOCUCTEM U
yPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POpMUPOBAHUS
OCHOBHBIX B3aUMOJECHCTBUN
OpraHu3MOB B 9KOCUCTEMAX.

Ponv xackaonoeo sghgpexma u 6uoos-
20UPUKAMOPO8 (KNI0UEeBbIX 8UA0B)

8 PYHKYUOHUPOBAHUU IKOCUCTEM.
[IepeHoc 3HEPTUH U BELIECTB MEXKIY
CMEKHBIMH 3KOCUCTEMAMM.

Y CTOMYUBOCTH OPraHU3MOB,

PackpeiBath copepkaHue TEPMUHOB U
MOHATUH: ypOO3KOCHCTEMA,
CUHAHTPOIHU3AIMS, TOpoJIcKas ¢iiopa,
ropojckas ¢ayHa, 5KOMOHUTOPHHT.
XapakTepu3oBaTh OCHOBHBIC
KOMITOHEHTBI yPOOIKOCHCTEM.
OnuceiBaTh OMOJIOTUYECKOE U
XO3SIMCTBEHHOE 3HAaUYCHUE
ypOOIKOCUCTEM.

[IpuBOANTE MPUMEPHI U OIICHUBATH
COCTOsTHUE YPOOIKOCUCTEM CBOEH
MECTHOCTH.

BoIsIBISITE 0COOCHHOCTH TOPOCKON
(bropsl 1 GayHBI.

CpaBHUBaTh YPOOIKOCHUCTEMBI U
MIPUPOJIHBIEC YKOCUCTEMBI
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MOMYJISALIMK U SKOCUCTEM B YCIOBUAX
€CTECTBEHHBIX U AHTPOITOIN€HHBIX
BO3JIEUCTBHIA.

Mexanuzmul 8030eticmsus 3a2psa3HeHul

PA3HLIX MUNO8 HA CYOOP2AHUBMEHHOM,
OpP2aHUIMEHHOM, NONYJIAYUOHHOM U
9KOCUCMEMHOM YPOBHSX, OCHOBbI
9KONO2UYECKO20 HOPMUPOBAHUS
AHMPONO2EHHO20 8030€UCMBUS.
MeTon0JI0russ MOHUTOPUHTA
€CTECTBEHHBIX U aHTPOIOTEHHBIX
KOCHUCTEM.

JdeMoHcTpanuu

Tabsuub! u cxemsl: «IIpumepsl
ypOOIKOCHCTEMY.

IIpakTnyeckas padora

«M3ydyeHue u onucaHue
yPOOIKOCUCTEMBI.

JlabopaTopHasi padora

«M3ydenne pazHOOOpa3Hsi MEJIKUX
MTOYBCHHBIX YJICHUCTOHOTHX B Pa3HBIX
AIKOCHUCTEMAX)

HToro uacosB o teme

12
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10

Tema «buocgepa — rinodajnbHast IKOCUCTEMA)»

10.1

buocdepa. CtpykTypa
1 cocTaB Obnocdepbl

2

buocdepa — obmeruranerapuas
000104yKa 3emiId, T/I€ CYIIEeCTBYET WK
CyllleCTBOBaJIa *U3Hb. Pa3Butue
MIpeACTaBICHH 0 Orocdepe B Tpyaax
2. 31occa. Yuenue B.U. BepHaackoro
o ouocdepe. Obmactu 6nocheps! u e¢
cocTas. JKuBoe BelecTBo Ouochepsl u
ero (PyHKIIMH.

JdemoHcTpauun

Iloprpetsl: B. 1. Bepnanckui,

9. 3rocc.

Tabsuub! 1 cxemsbl: «l'eochepsl
3emuiny, « DyHKIIUU KUBOTO BEIIECTBAY

PackppiBath copepkanue TEPMUHOB H
MOHATUM: Ouocdepa, )KUBOE BEUIECTBO,
KOCHOE BEIIECTBO, OMOKOCHOE
BCIIECTBO, OMOTEHHOEC BEIIIECTRBO.
[TpuBoAUTH POPMYITHPOBKH OCHOBHBIX
noJioxkeHui yuenus B. Y. Bepnaackoro
o 6uocdepe.

XapakrepusoBaTh 00s1actu 6nocdepsl u
WX COCTaB, Ha3bIBaTh 00IACTH
pacIpocTpaHEHUs KUBOTO BEIIECTBA

B 000J109Kax 3eMJIM U BBISBIISATH
MPUYHUHBI €r0 PA3IUIHOTO
pacmpeseseHusl.

[Tepeuncnarh GyHKIMH )KUBOTO
BelecTBa onocdeps (razonas,
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIbHAS,
KOHIICHTpAIMOHHAsI, ONOXHUMHUYECKas).
[IpuBOoANTH TPUMEPHI MPEOOPA3YIOIIETO
BO3JICHCTBHSI )KUBOTO BEIIECTBA HA
ouocodepy.

AHaM3UpOBaTh U OTIICHUBATH
OMOJIOTHYECKYI0 HH(DOPMAITHIO

0 TJIOOAJIBHBIX IKOJIOTHIECKUX
mpoOsemax 6uocdepsl, MoIydaeMyto

13 Pa3HbIX HCTOYHHUKOB.
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Ouenusars Bkiaa B. U. Bepnazackoro,
3. 310cca B CO3/1aHHUE YUYEHHUS
o 6uocdepe

10.2

3aKOHOMEPHOCTH
CYILIECTBOBAHMUS
ounochepsl.
KpyroBopotsl
BEIIICCTB

3aKOHOMEPHOCTH CYIIIECTBOBAHMUS
ouocdepnl. OcobeHHoCcTH OHOChEepbl
Kak ri100abHON SKOCUCTEMBI.
JlnHaMuyeckoe paBHOBECHE

B Ouocdepe. KpyroBopoTsl BeliecTB 1
OMoreoXUMHUUYECKHe UKIIBI (YIiiepoa,
a3oTa). PUTMUYHOCTH SIBIICHUI

B Omocdepe.

JdemoHcTpauumn

Tabauuel u cxembl: «I'eochepsl
3emun», « DyHKIIMH KUBOTO
BEIIECTBAY,

«KpyroBopot azoTa B mpupoe,
«KpyroBopoT yriepoaa B mpupoae»,
«KpyroBopoT Kuciaopoia B ipupoe»,
«KpyroBopoT BObI B IpUPOIE»

PackppiBath copepxanne TEPMUHOB U
MOHATHUH: TJI00AIBHASI SKOCHCTEMA,
TUHAMUYECKOE paBHOBECHE,
KPYTOBOPOTHI BEIICCTB,
OMOT€OXUMHUYCCKHUE ITUKIIBIL.
XapakTepu3oBaTh 0COOCHHOCTH
ouocdepsl Kak ri1o0aIbHOM
9KOCHCTEMBEI.

Onpenensath GyHKIU0 Onocheps

B oOecrnedeHn OMOTeHHOTO
KpyTOBOPOTa BEIIECTB Ha IJIAHETE.
XapakTepu3oBaTb OCHOBHBIE
KPYTOBOPOTHI: BOJIbI, YIJIEPO/a, a30Ta.
CpaBHUBATH 0COOCHHOCTH KPYTOBOPOTA
Pa3TUYHBIX BEIICCTB.

OrneHnBaTh 3HAYCHHE KPYTOBOPOTA
BEIIIECTB IS CYIIECTBOBAHUS KU3HH
Ha 3emuie.

OOBICHATH POJTH OPTAHU3MOB

B OMOJIOTUYECKOM KPYTOBOPOTE
BCIIECTB.

BoISIBISATE TUHAMHYECKOE PAaBHOBECHE
oumochepsl.
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[TpuBOIUTE MPUMEPHI PUTMUIHOCTH
SIBJICHHUH B Onocdepe

10.3 | 3oHanbpHOCTH 2 3oHanbHOCTH Onocdepsl. [TousTue PackpbiBath coepxanue TEPMUHOB U
ounocdepnl. OCHOBHBIC 0 6mome. OCHOBHBIEC OMOMBI CYIITH: MOHSATUHN: OMOMBI, TYHJIpa, XBOWHBIE
OMOMBI CYIIIH. TYH/Ipa, XBOWHBIE Jieca, CMEIIAHHBbIE U | JIECA, CMELLIaHHBIE JIeca,

Y cToiunBoCTh MIUPOKOJIUCTBEHHBIE JIeca, CTEIH, IIMPOKOJIMCTBEHHBIE JIECa, CTEIH,
ounochepsl CaBaHHBI, yCThIHU, TPOIIUUYECKUE JIECA, | CABAHHBI, TyCThIHU, TPOIIMYECKUE JIeCa,
BBICOKOTOpbsi. KimMmar, pacTUTENbHBIA | BBICOKOTOPBS.
Y KUBOTHBIA MUP OMOMOB CYIIIH. IToka3biBaTh HaA KapTe U
CTpykTypa ¥ QYHKIMS )KUBBIX CUCTEM, | XapPaKTEPU30BaTh OCHOBHEIE OMOMBI
OIICHKA MX PECYPCHOI0 MOTCHIMANIA U Cyuiu.
Oonoc@epHbIX PyHKIUH. CpaBHHBaTh 0COOCHHOCTH KJIMMaTa,
JleMoHCcTpanun II0YB, PACTUTEIBHOTO U JKUBOTHOTO
Tabmuiiet u cxembl: «OCHOBHBIE OMOMBI | MUpa Pa3HbIX OMOMOB CyIIU 3EMIIN.
cymmy, « Kimmmarnueckue nosica BbISIBISATH IPUYMHBI 30HATTBHOCTH
3emnny, « TyHnapay, «Taliray, B Ouocdepe
«CMeIIaHHBIN J1ecy,
«IInpoKoIUCTBEHHBIN JIeC», «CTenby,
«CaBannay, «IlycTbiHsY,
«Tpornnueckuii nec.
Oo6opynoBanme: repdapun pacTeHUN
pa3HbIX OMOMOB; KOJUIEKIIMH KUBOTHBIX
Htoro yacoB no Teme 6
11 | Tema «Hen0Bek M OKpY:KaloUiasi cpeaar
11.1 | Bo3aeiicTBue 2 DKOJIOTUYECKUE KPU3UCHI U UX PackpriBath copepkaHre TEPMUHOB

yejioBeka Ha Ouochepy

npu4uHbl. Bo3aencTeue yenoBeka
Ha Ouocdepy. 3arps3HeHNE BO3AYIITHOM

Y TIOHATHI: aTMOcdepa,
BEIIIECTBA-3aTr PS3HUTEIH,
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cpeasl. OxpaHa Bo3ayxa. 3arps3HeHHE
BOJIHOM cpeabl. OXpaHa BOJHBIX
pecypcos. Pazpymienue noussl. OxpaHa
ITIOYBEHHBIX pecypcoB. MI3sMeHenue
KJIuMarTa.

JdeMoHcTpanuu

TaOauib! U cXeMbl: «3arpsi3HEHUE
aTMocQepb», «3arpsa3HeHue
ruzpocheprd», «3arps3HEHUE OUBBDY,
«ITapHukoBbIit 3PexT

MapHUKOBBIN YPPEKT, «030HOBAS
IBIPA», «KACIOTHBIE TOKIN»,
ruapocdepa, 3BTpouKaus BOA0EMOB,
1I0YBa, 3pO3Us MMOYB, NECTUIUIBI,
DKOJIOTHYECKUN KPU3HC.
AHanM3UpoOBaTh aHTPOIIOT€HHBIE
(haxTophl BO3/ICUCTBUS Ha Ouochepy
(poyb yenoBeKa B IPUPO/IE) HA Pa3HBIX
ATanax pa3BUTHUS YEJIIOBEYECKOTO
oO1ecTBa.

XapaxkTepusoBaTh rj100aJIbHbIC
HKOJIOTHYECKUE TPOOITIEMBIL;

OCHOBHBIE UICTOYHUKHU aTMOC(HEPHBIX
3arpsi3HEHUN; SKOJIOTMYECKUE
po0JIeMbl, CBSI3aHHBIC

C YBEJIMYEHUEM TPAHCIIOPTA

B KPYIIHBIX TOPOJIax; 3BTPOPHUKALIMIO
BOJIOEMOB; IIOCJIEICTBUS 3arpsA3HEHUS
BOJl XUMHUYECKHMH BELIECTBAMU;
BO3JICHICTBHE YEJIOBEKA HA TOYBEHHBIM
MOKPOB.

ApryMeHTHpOBaTh 3HAYEHNE
DKOJIOTUYECKUX 3HAHUH B PELICHUU
BOITPOCA O MOJJIEP>KAHUM YCTOMYUBOCTH
ounocdepnl
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11.2

AHTpPONOTreHHOE
BO3/ICCTBHE

Ha PACTUTENbHBIN U
YKABOTHBIA MUD.
OxpaHa npuposl

AHTPOIIOTE€HHOE BO3JEHCTBUE

HA PACTUTEIBbHBIN U )KUBOTHBIN MUP.
OxpaHa paCTUTEIBHOTO U dKUBOTHOTO
Mupa. OCHOBHBIE IPUHITUIIBI OXPAHbI
npupoasl. Kpacueie kauru. Oco6o
OXpaHsEMBbIE IPUPOJAHBIE TEPPUTOPUU
(OOIIT). boranuueckue caapl U
300JI0TUYECKUE TTapKH.
JdemoHcTpauun

Tabauiet u cxeMbl: «Oco60

OXPaHSEMBbIE IPUPOJHBIE TEPPUTOPUI.

OobopynoBanme: hororpaduu
OXpaHSAEMBIX PACTEHUI U )KUBOTHBIX
Kpacnoit kaurn P®, KpacHoi kauru
pervoHa

PackpbIBaTh coepxanue TEPMUHOB U
MIOHATHI: COKpALICHUE
O6ropazHoo0Opasusi, OXpaHa MPUPO/IbI,
0c000 OXpaHseMble IPUPOIHBIE
tepputropuu (OOIIT), 6orannueckuit
call, 300JIOTUYECKHUN MapK.
XapakTepu30oBaTh IJIAHETAPHYIO POJIb
PACTEeHHI U )KUBOTHBIX.

[IpuBOIUTH MPUMEPHI IPSIMOTO U
KOCBEHHOT'O BO3JICHCTBHSI YEIOBEKA
HA PACTUTEIBbHBIN U )KUBOTHBIN

MHUp.

XapakTepu3oBaTh IPUHIUIIBI
«BceMHUpHOM cTpaTeruu OXpaHbl
MIPUPOIBD».

[lepeuncnsiTb 0COOEHHOCTH Pa3IMUHBIX
OOIIT.

[IpuBoauts mpumepst OOIIT,
PacoJIOKEHHBIX B CBOEH MECTHOCTH.
Jloka3bIBaTh Ha MPUMEPAX OMACHOCTh
COKpalieHust OM0JIOTUYECKOTO
pazHooOpasus 3emiu.

[IpuBOIUTH MPUMEPHI PEAKUX U
MaJIOUMCIIEHHBIX BUJIOB PACTCHUH U
’)KUBOTHBIX CBOE€M MECTHOCTH,
3aHEeCEHHBIX B KpacHbIe KHUTH
pernonoB u KpacHyro kuury PO
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11.3

Panmonanenoe
MIPUPOIOTNIOJIB30BAHUE
Y YCTOMYUBOE
pa3BUTHE

OCHOBHBIE TIPUHITATIBI YCTOHIHBOTO
pa3BUTHS YEIIOBEUYCCTBA U TIPUPO/IBL.
PanmonabHOE PHUPOIOIOTH30BaAHHE
U COXpaHCHUE OMOJIOTHYECKOTO
pazHooOpasus 3eMiIu.

OO0mme 3aKOHOMEPHOCTH
r100aTBHBIX YKOJOTHYECKUX
Kpu3ucoB. OCOOCHHOCTH
COBPEMEHHOT'0 KPHU3HCa U €r0
BEPOSTHBIC MTOCIICCTBHS.

Pa3BuTHE METO0B MOHUTOPHHTA
Pa3BUTHS OIMACHBIX TEXHOTCHHBIX
IIPOIIECCOB.

Cucmemnvie ucciedosanus nepexooa
K pecypcocbepezaiowetl u
KOHKYPEHMOCNOCOOHOLL dHep2emuxe.
buonoeuuecxoe pasnoobpazue u
ouopecypcol. Hayuonanvnole
uHgopmayuorHvle cucmemsl,
obecneyusarowue 00Cmyn

K UHopmayuu no cocmosiHuo
OMOENbHbIX U008 U IKOCUCTEM.
OcHo8bl dKOpeaburumayuu 3Kocucmem
u cnoco6o8 6opvovL

¢ OUonospedcOeHUsAMU.
Pexoncmpykyus mopckux u HazemHbix
9KOCUCTEM.

PackpbIBaTh coepxaHue TEPMUHOB U
NOHSTUI: PAllMOHAIIBHOE
IPUPOAOIIONIB30BAHNE, YCTOWUNBOE
pa3BUTHE, IPUPOJIHBIE PECYPCHI,
DKOJIOTUYECKUN CIIEI.

XapakTepu30BaTh OCHOBHBIE IIPUHIINIIBI
YCTOMYMBOIO Pa3BUTHS YEIOBEUECTBA U
IIPUPOLBL.

OnuceIBaTh HEUCYEPIIAEMbIE U
ycyepIiaemMble MIPUPOIHBIE PECYPCHI,
MO/IYEPKUBAsi OTHOCUTEIBHOCTD
HEHCYEPIAEMOCTH ITPUPOIHBIX
PECYPCOB; XapaKTEPHU30BAThH ITPOLIECCHI
MX BO3HUKHOBEHMSI U YCIIOBHS CPEJIbI,
IPUBOJAIINE K UX (POPMHUPOBAHUIO.
PackpbiBaTh npo0eMbl palliOHATBHOTO
MPUPOJONOIB30BAHNS U HAXOIUTh MTyTH
WX pelIeHUs
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JdemoHcTpauumn
Taduune! ¥ cxeMbl: «Monaenu
YIIPABJISIEMOTO MUPA»

Hroro 4yacoB o Teme 6
PeszepBHOE Bpems 8
OBUIEE KOJIMYECTBO 102
YACOB IIO ITIPOT'PAMME
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