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IHOACHUTEJIBHASA 3ATIMCKA

[IporpamMma mo O6uoJIOTHH Ha YPOBHE CPEAHETO 00IIero oopa3oBaHus pa3padOoTaHa HA OCHOBE
@enepanbHoro  3akoHa ot 29.12.2012 N  273-®3 «O6 ob6pasoBanuu B Poccuiickoii
®enepanumn», PI'OC COO, Konnenmnuu mpenogaBaHus yaeOHOTo mpeamera «bHonorus» 1 0CHOBHBIX
MOJIOXKEHU (penepaibHOM pabouel mporpaMmMbl BOCIIUTAHUS.

buonorus yrayonenHoro ypoBHs wu3ydenuss (10 — 11 kijaccel) sBISIeTCS OJHUM U3
KOMIIOHEHTOB IpeaAMeTHON oOmnactu «EcTtecTBeHHO-HayuHble HpeaMeTsl». COrjlacHO MOJ0KEHHSIM
®I'OC COO mpodpwibHbie  y4eOHBIE  TPEAMETH, HM3y4aeMble Ha YrIIyOJCHHOM YpPOBHE,
SBISIIOTCA  criocoOoMm  auddepeHmanuu oOydeHHsT Ha YpOBHE CpeaHEero oOiiero oOpa3oBaHHs U
MpU3BaHbl 00ECNEYUTh MPEEMCTBEHHOCTh MEXKJIY OCHOBHBIM OOIIMM, CPEAHMM OOIIMM, CPEAHUM
podeccHoHaAIbHBIM M BBICHIUM 00pa3oBaHHeM. B To ke BpeMst KaKJIblii U3 3TUX y4eOHBIX MPEIMETOB
JOJIKEH ObITh OPUEHTHUPOBAH Ha TPHOPUTETHOE pelleHue o0pa30BaTeNIbHbIX, BOCHUTATEIbHBIX
u pa3BUBAIOIINX 3ajad, CBSI3aHHBIX c npodopueHTanuen oOydaroluxcs H
CTUMYJIMPOBAaHUEM HMHTEpeca K KOHKPETHOW 00JIacTH Hay4HOIO 3HaHUs, CBSI3aHHOTO ¢ OMoJIoruei,
MEIHUIIMHOM, SKOJIOTHEH, TICUXO0JIOTUEN, CIIOPTOM WJIM BOCHHBIM JIEJIOM.

[IporpamMma no 6MONOTUH aeT MPEJCTaBICHUE O 1IeJIM U 3ajJjauax U3ydeHHsl y4eOHOro npeaMera
«buonorus» Ha yrimyOJIeHHOM ypoBHE, ompefenseT oOs3areabHOe (MHBApHUAHTHOE)  MpPEIMETHOE
CoJlep’KaHHEe, €ro CTPYKTYpUpOBaHME 1O  pasfelaM M TeMaM, pachpelesieHue IO Kiaccam,
PEKOMEHAYET IOCIeI0BATEIbHOCTh M3YyYEHHUs] y4eOHOro MarepHaja C Y4eTOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBs3€M, JIOTMKM Yy4eOHOTO  TMpolecca,  BO3PacTHBIX  OCOOEHHOCTEU
oOyuaronuxca. B mporpaMMe mno OuooTMM  pealii30BaH MPUHIUN PEEMCTBEHHOCTH C
n3ydyeHueM  OWOJIOTMM Ha YpPOBHE OCHOBHOTO oOmiero oOpa3oBaHus, Onaromaps 4eMy
MPOCMATPUBAETCST  HANpaBICHHOCTh Ha IMOCIEAyIOUlee pPa3BUTHE OHOJOTMYECKUX 3HAHUH,
OpUEHTHUPOBAaHHBIX Ha (QOPMHUPOBAHUE ECTECTBEHHO-HAyYHOTO MHUPOBO33PEHHUS, 3KOJOTHYECKOIr0
MBIILJICHHS, TIPEICTABICHUI O 3J0pOBOM 00pase *KM3HU, Ha BOCHHUTAHHWE OEpPeKHOTr0 OTHOUICHHS K
OKpyXarllei npuponHoil cpene. B mporpamme mo OHOJOTMM TakKe IMOKa3aHbl BO3MOXHOCTHU
yueOHoro npeamera «buonorus» B peanuzanuu tpedoBanuii  ®I'OC  COO K  mIaHUPYEMBIM
JUYHOCTHBIM, MeTanpeaIMEeTHbIM M TMPEAMETHBIM pe3ylbraTaM oOyueHuss U B (OPMUPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIBHON JEATEILHOCTH OOYYAIOIIUXCSI MO OCBOCHMIO COJIEPKaHUS
OMOJIOTHYECKOTO 00pa30BaHUs Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHusl.

[IporpaMma 1o OHOJOTUHM SIBISIETCSI OPUEHTHPOM JJIsi COCTABJIEHUS aBTOPCKHX paboumx
mporpaMMm. ABTopamMu pabodyMx MporpaMM MOXKET OBbITh TPEUIOKEH CBOM MOAXOJ K
CTPYKTYPUPOBAHHUIO U TMIOCIIEOBATENbHOCTH H3y4YeHHs] Y4eOHOro MmaTepuana, CBOE€  BHJICHHE
croco6oB GopMUpOBaHUSA Yy OOydYalOIIUXCSd MPEIMETHBIX 3HAHMM M YMEHHH, a TakKe METOJO0B
BOCITUTAHMS U Pa3BUTHUS CPEICTBAMU Y4eOHOTO MpeAMeTa
«buonorus».

buosiorus Ha ypoBHe cpeiHero o01ero oopa3oBaHus 3aBepiaeT OMoJornueckoe o0pa3oBaHuE B
IIKOJIE U OPHEHTUPOBAH Ha pacIIMpeHHe U yriyOneHue 3HaHMi oO0ydarouuxcs O XKHUBOW MPHUPOJE,
OCHOBaX MOJICKYJSPHON M KJIETOYHOM OMOJOTUM, SMOPHOJOrMM M OUOJOTMM Pa3BUTHUS, T€HETHKH,
CeNeKIH, OMOTEXHOJIOT MM, SBOTIOIIMOHHOTO YUEHUS U SKOJIOTHH.

N3yuenune yudebGHOro mnpenmera «buojorus» Ha yriayOJeHHOM YpOBHE OpPHUEHTHPOBAHO Ha
MOJITOTOBKY OOyYaromuxcs K MOCIeIyIoNeMy NOJy4eHHI0 OMOJIOTHYECKOTO0 00pa3oBaHMs B By3ax U
OpraHu3alusaX CpeAHero MpoQeccHoHaNbHOro o0pa3oBaHus. OCHOBY €ro COJEpXKaHUS COCTaBIISET
cucreMa OHOJIOTMYECKUX 3HAaHUH, MOJYYEHHBIX MPU M3YYCHHH OOYYarOIIUMHCS COOTBETCTBYIOIIMX
CHCTEMaTHYECKHX pa3zesoB OMOJIOTUH HA YPOBHE OCHOBHOTrO oO1iero oopasosanus, B 10—11 kmaccax
9TU 3HAaHUS TMOJIy4aroT pa3BUTHE. Tak, paclIMpeHbl M YriayOsleHbl OWOJIOTHYECKHE 3HAHHUS O
pacTeHusX, KUBOTHBIX, rpubax, OaKTepUsX, OpraHU3Me YelOoBeKa, OOIIMX 3aKOHOMEPHOCTSIX KU3HH,
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JOTIOJTHUTEIBHO BKJIIOUYEHBI OHOJOTMYECKHE CBEACHUS MPUKIAJAHOTO M TMOMCKOBOTO Xapakrepa,
KOTOPBIE MOXHO HCIIOJIb30BaTh KaK OPHUEHTUPHI IS MOCIEAYIoNero Beidopa npodeccun. Bozmoxna
TaKKe MHTErpanus OHOJIOTHYECKMX 3HAHUH C COOTBETCTBYIOIIUMH 3HAHHUSAMH, IIOJYYCHHBIMH
00y4aromuMuCs IpU U3y4eHUU PU3UKU, XUMHUHU, Teorpaduu 1 MaTeMaTUKH.

CrpykTypa POTPAMMBI o Ouostorun OTpa)kaeT CHCTEMHO-YPOBHEBBIA U
SBOJIIOLIMOHHBIM  MMOAXOJbl K u3ydeHuto Ouosoruu. CorjacHO UM, H3y4alOTCsi CBOMCTBA U
3aKOHOMEPHOCTH, XapaKTEPHBIC JUIsl KHUBBIX CUCTEM PAa3HOTO YPOBHS OpPraHH3aLHH,

ABOJIIOLIMM OPraHUYECKOTO MUpa Ha 3emiie, COXpaHEHUsI OMOJIOrHYECKOro pazHooOpasus IiaHeThl. Tak,
B 10 Ki1acce M3y4aroTcsi OCHOBBI MOJICKYJISIPHON M KJICTOYHON OMOJIOTHH, SMOPHOJIOTHH W OWOJIOTHH
pa3BUTHS, TeHETUKU U CEJIeKITUH, OMOTEXHOJOTMM W CHHTETHYECKOW OHOJIOTHH,
aKTyaJM3UpYIOTCs 3HaHUs 00yJaromuxcs mo 00TaHUKeE, 300JI0TMH, aHATOMUH, (PU3HOJIOTHH YesoBeka. B
11 knacce u3y4aroTcs 3BOJIOLMOHHOE YIEHHE, OCHOBBI IKOJIOTUHU U yUueHue 0 duocdepe.
buonorus npusBana odbecrnednTh OCBOEHUE 00yUaIOIUMUCS OMOJIOTHYECKUX TEOPHUM U 3aKOHOB,
UeH, IPUHIUIIOB U TIPABWJI, JIKAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAyYHOW  KapTHHEI
MHpa, 3HaHUM O  CTPOEHMHM, MHOrooOpa3uu U  OCOOEHHOCTSIX  KIETKH, OpraHu3Ma,

MOMYJISIUH, ouoreHo3a, OKOCHUCTEMEI, O BBIIAIONINXCS Hay4HBIX JIOCTHIKEHUSAX,
COBPEMEHHBIX WCCIEAOBAaHUSAX B OWOJIOTWMH,  TPHUKIAAHBIX  aCleKTax  OWOJOTHYECKUX
3HAHHUH. st pa3BUTHS W TIOJJIEP)KaHUST WHTEpeca OOydJarmmuxcs K OHOJIOTHH Hapsay Co

3HAYUTEIIBHBIM O0BEMOM TEOPETHYECKOTO0 Marepualia B COACPKAHHHM IPOTPaMMBI IO OHOJIOTHH
MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHUEH CTAHOBJICHUS M PA3BUTUS TOW WM WHOW 00JacTH OMOJIOTHH,
BKJIAJIOM OTEYECTBCHHBIX M 3apyOeKHBIX YyYEHBIX B PEIICHHE BAKHEUIIMX OHOJOTHYCCKHX U
AKOJIOTUYECKHUX TTPOoOIeM.

Henp u3yueHust yuebGHoOro mnpenmera «buonorus»» Ha yriyOlieHHOM YpOBHE — OBJIAJCHHE
00y4aroUMMUCS 3HAHUSAMU O CTPYKTYpHO-(YHKIIMOHATLHOW OpraHU3al[MH >KUBBIX CHUCTEM Ppa3HOTO
paHra u npuoOpeTeHHe yMEHUM HCIOIb30BaTh OSTH 3HaHUS B (OpPMHUPOBAHMM HHTEpeca K
omnpenesaeHHON o0nacTh mpodecCHOHATBLHON AESITEbHOCTH, CBSI3aHHOW ¢ OWoJorMed, Wi K
BBIOOPY y4€OHOTO 3aBEICHUS YISl MPOJAODKEHHUST OMOJIOTUYECKOTO 00pa30oBaHusI.

Joctmkenne uenu ulydeHusi ydeOHoro mnpenmera «buosorus» Ha yriiybjJeHHOM YpOBHE
obecrnieunBaeTcs pelIeHUEeM CIEIYIONINX 3a/1ay:

OCBOEHHE OOYYAIOIIMMUCS CHUCTEMBbl OMOJOIMYECKUX 3HAHHM: 00 OCHOBHBIX OHMOJIOIHMYECKUX
TEOPUSIX, KOHIENIUAX, TUIMOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX M MpaBHUIaX, COCTaBIISIOIIMX
COBPEMEHHYIO E€CTECTBEHHO-HAy4YHYI0 KapTHHY MHpPA; O CTPOCHHH, MHOTO0Opa3uu U 0COOCHHOCTAX
OMOJIOTHUECKNX CcHUCTeM (KJIeTKa, OpraHuM3M, TMOMyJAIus, BHJI, OuoreoneHo3, Ouocdepa); o
BBIJAIOIINUXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIIEAOBAHUSIX B OUOJIOTHH;

O3HaKOMJIEHHE OOYYalOMIMXCsA C METOJIaMU TMO3HAHMS >KUBON MPUPOJIBI: UCCIET0BATEIbCKIMHU
MEeTO/IaMU OHOJIOTMYECKUX HayK (MOJICKYSIPHOM M KJIETOYHON OMOJIOTHH, SMOPUOJIOTUU M OHOJIOTUU
pPa3BUTHS, TEHETUKU U CEJIEKIUH, OMOTEXHOJOTHMH U CHUHTETUYECKOW OWOJIOTHH, MaJCOHTOJIOTHH,
9KOJIOTHH); METOJIaMU CaMOCTOSITEILHOTO MPOBEICHUSI OUOJIOTHUECKUX MCCIEAOBaHUN B J1a00paTOpuu
U B mpupo/e (HabmoaeHne, n3MepeHue, SKCIIEPUMEHT, MOISTTUPOBAHUE);

OBJaJIcHUE OOYYaIOIIUMHUCS YMEHHUSIMH: CaMOCTOATEIbHO HAXOAWTh, AHAIM3HPOBATh W
WCIOJIb30BaTh OMOJOTHUYECKYI0 HH(POpPMAIUIO; TOJIB30BaThCA OWOJOTHMYECKON TEPMHUHOJIOTHEH U
CHUMBOJIUKOMW; YCTaHABIIMBATH CBSA3b MEXAY Pa3BUTHEM OHOIIOTHM W COLMATBHO-DPKOHOMUYECKUMHU H
AKOJIOTHYECKUMHU MpoOIeMaMu YelOBEYeCTBA; OICHUBATh  IOCJIEJICTBUS ~ CBOCH  JIEATEIBHOCTH
o OTHOILIEHHUIO K OKpYXarolleld NpUpOJHONH cpene, COOCTBEHHOMY 3/0POBBI0 U 3/I0POBBIO
OKPYKAIOIIUX JtoJiel; OOOCHOBBIBAaTH M COOMIOAATH MEphl MPOPUIAKTHKU HH(PEKIIMOHHBIX
3a00JieBaHMIA, TpaBuUiia TOBEJACHHS B TMpHpoAe U oOecrmeueHuss 0e30MacHOCTH COOCTBEHHOU
KUZHEIEATEIILHOCTH B Ype3BBIYAHBIX CUTYaIUSIX MOPUPOJHOTO U  TEXHOTEHHOTO
XapakTepa; XapakKTepu30BaTh COBPEMEHHBIE HAYYHBIE OTKPBITHS B 00JIACTH OMOJIOTHH;

pazBuTHE Yy OOYYarOIIMXCS WHTEJUIEKTyalbHBIX U TBOPYECKHX CHOCOOHOCTEH B mpoiiecce
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3HAaKOMCTBAa C BBIJAIOIIUMHUCS OTKPBITUSIMH M COBPEMEHHBIMU HCCIICAOBAaHUSAMH B OHOJIOTHH,
pelmaemMpIMU €10 MpoOJeMaMu, METOJOJIOTHEH OWOJIOTHYECKOTO  MCCIEOBAHUS, IPOBEACHUS
HKCIIEPUMEHTAIBHBIX HCCICIOBAaHUN, PEIICHUS OMOJIOTUYECKUX 3ajad, MO/JICITUPOBAHHUS
OMOJIOTUYECKUX  OOBEKTOB M MPOIIECCOB;

BOCIIMTaHUE y OOy4aromuxcs HEHHOCTHOTO OTHOUICHHS K JKMBOW MPHPOJE B LEIOM H K
OTJENBHBIM €€ 00BEKTaM W SBIICHHUSM; (DOPMUPOBAHHE HKOJIOTUYECKOM, TEHETUIECKOW IPaMOTHOCTH,
oOr1el KyJabTyphl MOBEACHUS B IPUPOJIE; MHTETPALUU €CTECTBEHHO-HAYYHBIX 3HAHUI;

npuoOpeTeHne OOYYaIOIMIMMHUCS KOMIIETEHTHOCTH B PAIMOHAIBHOM IPHUPOJOINOIB30BAHUN
(coOnroieHre TIpaBWII TOBEJACHUS B TPUPOJC, OXpPaHBI BHJIOB, SKOCHCTEM, OHOCHEphl), COXpaHCHHUH
COOCTBEHHOTO 3JI0OPOBbS M 370POBbSI OKPYXKAIOIIUX JIIOJAeH (COOMOAeHNsT Mep NpOQHIAKTHKA
3a0osieBaHM, oOecneueHre O€30MacHOCTH JKU3HENEATENbHOCTH B YPE3BBIYAMHBIX CHUTYyalMsIX
MPUPOJHOTO W TEXHOTEHHOTO XapakTepa) Ha  OCHOBE  HCIOJBb30BAHUS OMOJIOTHYECKUX
3HaHUH W  yYMEHUH B IIOBCEIHEBHOM KU3HH;

CO3JaHME  YCIOBUM Ui  OCO3HAaHHOTO  BbIOOpa  OOy4aroIIMMHCS  MHAWBHUIYaJTIbHOMN
o0Opa3oBaTenbHOM TPAaEeKTOpUH, crocoOcTBYyrOLIEH MOCTIEYIOIIEMY
po(heCcCHOHATFHOMY CaMOOTIPENICIEHUI0, B COOTBETCTBHUHM C WHAMBHIYAIbHBIMH HHTEpPECaMU U
MOTPEeOHOCTAMHU PETHOHA.

OO1ee yMcao 4acoB, PEKOMEHJOBAHHBIX Ul M3y4eHUs] OMOJIOTUU Ha YriyOJeHHOM ypOBHE, —
204 yaca: B 10 xiacce — 102 ygaca (3 gaca B Hezenmto), B 11 knacce — 102 gaca (3 vaca B Hefesio).

OT10op opraHu3aMOHHBIX (OPM, METOJIOB U CPEICTB OOYUEHHsI OMOJIOTHH OCYIIECTBIISETCS C
y4eTOM CHenu(pUKHA €ro COJEepXKaHWs W HANpaBJICHHOCTH Ha MPOJOJDKEHHE OMOJIOTHIECKOTO
00pa3zoBaHus B OpraHU3ANMIX CPEAHETO MPO(PECCHOHATIBEHOTO U BBICIIET0 00pa30BaHMUS.

OO0s3aTenbHBIM  YCIIOBHEM TpU OOYyYEeHHH OHWOJOTHM Ha YriayOJE€HHOM YpPOBHE SIBIISICTCS
MpoOBeJIeHUE JTa0OPaTOPHBIX U MpakTHUecKux padoT. Takke ydyactue oOydarouuxcs B BBITOJHEHUH
MPOEKTHBIX U Y4eOHO-HCCIEA0BATENbCKUX PA0OT, TEMaTHKa KOTOPBIX OINpEACNseTcsl Y4YuTelIeM Ha
OCHOBE UMEIOUINXCS MaTepUaibHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHM.



COJEPKAHUE OBYUYEHUA

10 KJIACC

102 4, u3 HUX 1 94 — pe3epBHOE BpEMHI.

Tema 1. buoJsiorusi kKak HayKa

CoBpemenHast OHOJIOTHSI — KOMIUIEKCHasi Hayka. KpaTkas wucTopus pa3BUTHS OHOJIOTHU.
buonoruveckne Hayku v u3ydaeMbie UMU MpoOsieMbl. DyHIaMeHTaIbHBIC, TPUKIATIHBIC U TIOUCKOBBIC
Hay4HbIE UCCIICIOBAHUS B OMOJIOTUH.

3HavyeHre OMOJIOTUU B (DOPMHUPOBAHMHM COBPEMEHHOUN €CTECTBEHHO-HAYYHOW KapTUHBI  MHUpAa.
[Ipodeccun, cBszanHble ¢ Ouosnorued. 3HayeHHWE OHOJIOTHH B MPAKTUUYECKOU JESITEIBHOCTH
YeJIOBEKa: MEJIUIIMHE, CETLCKOM X035UCTBE, MPOMBIIIJIEHHOCTH, OXPaHe MPUPO/IBI.

Jlemoncmpayuu.

TIlopmpemuvir: Apuctotenn, Teodpactr, K. Jlunneir, XK.b. Jlamapk, Y. Jlapsun, Y. I'apseii,
I Mennens, B.M. Bepuanckuii, W.II. TlaBnoB, W.M. MeunuxoB, H.U. Basunos, H.B.
Tumodees-Pecosckuit, 1. Yorcon, ®@. Kpuxk, /I.K. benses.

Tabnuysl u cxemol: «CBsi3b OMOJOTHH C APYTUMU HayKaMn», «CrucrteMa OMOJIOrHYeCKUX HAYK.

Tema 2. JKuBble cCMCTEMBI U X U3yYeHHE

XKusble cuctemMbl Kak mpeaMer u3ydeHus: Ouosiornu. CBOMCTBA KHUBBIX CHCTEM: €IWHCTBO
XMMHYECKOTO  COCTaBa,  JUCKPETHOCTh M ILEJIOCTHOCTb,  CJOXKHOCTb U YIOPSIOYEHHOCTh
CTPYKTYPBI, OTKPBITOCTh, CAMOOPIaHU3aIMsl, CAMOBOCIPOU3BEICHUE, Pa3IPaKUMOCTh, U3MEHYUBOCTb,
POCT U pa3BUTHE.

YpoBHM  OpraHu3ald  KUBBIX  CHUCTEM:  MOJICKYJISIpHBIM,  KIETOYHBIH,  TKaHEBBIH,
OpraHW3MEHHBIN, TMOMYJISIIUOHHO-BUIOBOM, 3KOCHUCTEMHBIH (OMOTEOIEHOTHYECKHUH), OUOChEpHBI.
[Ipoueccel, nmpoucxonsauiue B >XKUBBIX cucTeMax. OCHOBHbIE HpU3HAKU kuBoro. Kus3up kak (opma
cyuiecTBoBaHus Matepun. Hayku, u3ydaromiye »KuBble CUCTEMbl Ha Pa3HbIX YPOBHSAX OpraHU3allvu.

N3yuenune >kuBBIX cuCTeM. Meroasl Ouojornmueckold Hayku. HaOmonenuwe, wu3MepeHwue,
OKCIEPUMEHT,  CUcCTeMmaru3alus, MeraaHanu3. [loHsTHE O  3aBUCHMOM U HE3aBUCHUMOIL
nepemenHol. [Inanuposanue sxcnepumenta. [locranoBka u nmpoBepka runore3. HyneBas rumotesa.
[lonsitne BBHIOOPDKM U €€ JOCTOBepHOCTb. Pazbpoc B Ouonormyeckux AaHHbIX. OIlleHKa
JOCTOBEPHOCTH TMOJYYEHHBIX pe3yabTaToB. [IpUUMHBI HMCKaKEHUS pPE3yIbTAaTOB OSKCIEPUMEHTA.
[ToHsiTHE CTATUCTHYECKOTO TECTA.

Tabnuyst u cxemol: «OCHOBHBIE TPU3HAKH KU3HU», «BHOJIOrHYECKHE CHCTEMBI»,

«CBoiicTBa UBOl MaTepun», «YPOBHU OpraHH3aIUU >KUBOH MpUpoab», «CTpoeHHE >XHUBOTHOU
KIeTkn», «TkaHu KUBOTHBIX», «CHCTEMBI OPraHOB 4YEJIOBEUECKOT0 OpraHu3May, «bHOTeoIeH03»,
«buocdepa», «MeToabl U3ydEHUS )KUBOU MTPUPOIBD.

Obopyooeanue: nabopaTopHoe OO0OpYyAOBaHHE sl IPOBEICHUS HAOMIOJCHUN, H3MEpPEeHMUH,
HKCTIIEPUMEHTOB.
Ilpakmuueckasn paboma «VIcnonb30BaHUE PA3TUYHBIX METOIOB MPH U3YUYEHHH KUBBIX CUCTEM.

Tema 3. buoJsiorus kieTkn

Knerka — cTpykTypHO-(pYHKIIMOHAIbHAS €MHULA KUBOTO. VICTOpHS OTKPBITHS KIETKH. PaboThl
P. T'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Ilneiinen, P. Bupxo). OcHoBHbIE
I0JIO’KEHUSI COBPEMEHHOM KJIIETOYHOM TEOPUH.

Metoapl  MOJIEKYJISIPHOM M KJIETOYHOW  OWOJIOTMM: MHUKPOCKONHMSA, XpomaTorpadus,
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anektpodopes,  METOJ ~ MEUYeHBIX  aroMoB,  auddepeHnHaIbHOe  HEHTPU(PYTHpPOBaHUE,
KYJIbTUBUPOBAHHUE KIIETOK.

Jlemoncmpayuu.

Ilopmpemer: P. T'yk, A. Jlesenryk, T. IlIBann, M. lneitnen, P. Bupxos, K.M. bap.

Tabnuyer u cxemvl:. «CBETOBOW MHKPOCKOI», «DIEKTPOHHBIH MHKPOCKOID»,
«McTopust pa3BUTHS METOJ0B MUKPOCKOITHI.

ObopyoosaHue: CBETOBOM MHKPOCKOI, MHUKPOIpPENapaThl pACTUTENBHBIX, JKUBOTHBIX H
OaKTepUATBHBIX KIIETOK.

Ilpakmuyeckas paboma «V3ydeHue MeETONOB KIETOUYHOW Owmosornu (xpomarorpadus,
anekrpodopes, muddepennuanpHoe neHTpudyrupoanue, [TLP)».

Tema 4. XumMnuyeckasi OpraHu3anus KJIeTKH

XHAMHMYECKUH COCTaB KJIETKH. Makpo-, MUKpO- U YyJIbTPAMHUKPOIJIEMEHTH. Bosla 1 ee posib Kak
pacTBOpUTENIS, peareHTa, ydacTue B CTPYKTYPUPOBAHMM KIIETKH, TEIUIOpEryiasuuu. MuHepanbHble
BEIIECTBA KJIETKH, UX Ouosornyeckasi posib. Pojb KaTHOHOB ¥ aHUOHOB B KJIETKE.

Opranuyeckue BellecTBa KieTku. buonornyeckue noaumepsl. benku. AMUHOKHUCIOTHBIN COCTaB
6enkoB. CTpykTypsl OenkoBoil Mousekynbl. [lepBuunas cTpykTypa Oenka, NeNTHIHAS CBS3b.
Bropuunas, TpeTnyHas, 4yeTBepTHUHas CTPYKTyphl. Jlenatypauus. CpoiictBa 6enkoB. Kiaccudukanus
6enkoB. buonornueckue pyHKIUM OEIKOB.

VYrneBoapl. MoHOcCaxapuapl, JUCAXapHIbl, OJUTOCAXapuabl W mojucaxapuasl. OOmuil 1iaH
CTpOeHUS U (PU3UKO-XUMUYECKHE CBOMCTBA YIriIeBoJ0B. buonorndeckue GyHKIIMN YIiIeBOOB.

Jlunmuget. T'uapodrbHO-THAPOdOOHBIe cBoMcTBA. Kiaccudukanus nunumos. Tpurnumepusi,
dbochomunuapl, BOCKH, cTepouasl. buomornueckwe ¢GyHkuuu aunuaoB. OOmme CBOICTBa
OMOJIOTHYECKHIX MeMOpaH — TEKY4ECTb, CIIOCOOHOCTh K  CaMO3aMBIKAHHIO,
MOJIYTIPOHUIIAEMOCTb.

Hykneunosbie kuciorel. JIHK um PHK. Crpoenue HyKJI€MHOBBIX KHUCIOT. HykneoTumusl.
[Mpunuun xommnementapuoctu. IlpaBmio Yapradda. Crpykrypa JHK — gBoiiHas crimpanis.
Mecronaxoxaenue u ononornueckue Gynknuu JJHK. Buast PHK. ®ynkunu PHK B kinetke.

Crpoenne mosiekyabl AT®. Makpospruueckue cBsi3u B Mmouiekysie AT®. buonorunueckue
¢byakuun  AT®. BoccraHoBieHHbIE TIEPEHOCUYMKH, UX (QyHKnuM B KieTke. CeKBEHUPOBAHHE
JIHK.

CrpykrypHas Owuojorus: OHOXMUMHYECKHE U OHO(PHU3WYECKHE HCCIEIOBaHUS COCTaBa U
MIPOCTPAHCTBEHHOM CTPYKTYpPbI OMOMOJIEKYIL.

Jlemoncmpayuu:

Ilopmpemuer: JI. Tlonuur, JI. Yorcon, ®. Kpuk, M. VYwikunc, P. ®panxnun, ®@. Canrep, C.
[Ipy3unep.

Juacpammol: «PacnipeneneHue XUMHUYECKUX JIIEMEHTOB B HEXKHUBOW MPHPOJIEY,
«PacmpeeneHne XUMHUECKUX HJIEMEHTOB B KUBOU MPUPOACY.

Tabnuywt u cxemvr:  «llepmoguueckas TabmuIa  XUMHYECKUX AJIEMEHTOBY,
«CtpoeHre MOJIEKYNbI BOJABIY, «BemiecTBa B cocTaBe opraHu3MoBy», «CTpoeHHE MOJEKYNbI OenKay,
«CTpyKTypel 0OENKOBOM MONEKYNbl», «CTpoeHHEe MOJIEKYyNl YrieBoJoB», «CTpoeHHe MOJEeKY
nunuoBy», «HykinenHoBbie KuciaoTe», «CtpoeHue moiiekyiasl ATD».

Obopyoosanue: XUMUUYECKas 1OCy/a U 000pyIOBaHUE.

Jlabopamopnasa paboma «OOHapyxkeHHE OEIKOB C MOMOIIbIO KadeCTBEHHBIX PEAKLUII».

Jlabopamopnasa paboma «VcciaenoBaHue HYKJIEHHOBBIX KHCIIOT, BBIJCIEHHBIX U3 KIETOK
Pa3IUYHBIX OPraHU3MOBY.

Tema 5. CTpoenue u GyHKIUM KIETKH
Tumbl  KJ€TOK: SyKapuOTHYecKass W mpokapuoTuyeckas. CTpyKTypHO-(QYHKIIMOHAIbHbIE
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00pa3oBaHUS KJICTKH.

Ctpoenne mpokapuoTHueckoi kieTku. Kierounas crenka Oaxrepuit u apxeil. OcoOeHHOCTH
CTPOCHHUS TeTepoTpOdHON U aBTOTPO(HON MPOKAPUOTUUECKUX KIETOK. MecTo M poJib MPOKAPHOT B
OnoIIeHO3aX.

CrpoeHve M (YHKUMOHUPOBAHUE JyKapuOTHyecKoW KieTku. Ilmasmaruueckas memOpaHa
(urasmanemma).  CTpykTypa  IUTa3MaTHYeCKOH — MeMOpaHbl.  TpaHCIIOPT — BEMIECTB  Yepes
IUIa3MaTHYEeCKyl0 MeMmOpany: maccuBHBIA (auddy3us, oOmerdenHas auddysus), aKTUBHBINA
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcopT). Ilomynponunaemocts MemOpanbl. Pabota HaTpwii-
KaJMEBOT0 Hacoca. DHJIOUUTO3: MMHONNTO3, GaronuTos. Dx3ouuTto3. Kietounas crenka. CTpykrypa u
(GYHKIMU KIETOYHOW CTEHKH PacTeHUi, TPHOOB.

Huronnazma. Iluro3zons. Ilutockener. JIBwkenue muTOommIa3Mbl. OpraHousibl  KJIETKU.
OnHomeMOpaHHbIE OpraHouibl KIETKH: sHaomasmarudeckas cetrb (OIIC), ammapar [Nombmxw,
JIM30COMBI, UX CTpOeHHE U (PyHKIMHU. B3anMocBsI3b 0lHOMEMOpaHHBIX OPraHONI0B KileTKU. CTpoeHue
TpaHYJSIpHOTO peTukyiayma. CHHTE3 pacTBOPUMBIX OenkoB. CHMHTE3 KJIETOYHBIX MeMOpaH. [mankuit
(arpaHynpHBIf) 3HIOIUIA3MaTHYECKUN PETUKYIIYM. CekpetopHas GyHKIMS anmapara
INosbmxm.

Tpancnopt BeniecTs B KJIeTKe. Bakyosn pacTuTenbHbIX KiIeToK. Knetounslil cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWIbI KJIETKA: MHTOXOHAPUH, Tutactuabl. CTpoeHune W QyHKIIUU
MUTOXOHJIpUH W Twiactuj. [lepBuyHbIe, BTOPUYHBIE W CJIOXKHBIE TIACTHABI (POTOCHHTEIUPYIOIINX
3yKapuoT. XJIOPOILIACThI, XPOMOILIACTHI, IEUKOTUIACTHI BBICIIIUX PACTCHHIA.

HememOpannbie opranouasl kinetkd. CrtpoeHne u (GYHKIIMM HEMEMOpPAHHBIX OPTaHOWJIOB
kietku. Pubocombl. MukpoduiamenTsl. Mplieunbie KiaeTku. MukpoTpyoouku. Kietounsrii nmeHtp.
CrpoeHue U ABIKEHUE KTYTUKOB U peCHUYEK. MUKPOTPpYOOUKH IUuTOIIa3Mbl. L{eHTprosb.

Anpo. O6Gonouka sapa, XpPOMATHH, KapuoIUla3Mma, SJIpPBIIIKH, HX CTPOCHHE U (PYHKIHUU.
Snepusiii OenkoBbIii MaTpukc. [IpocTpaHCTBEHHOE pacHoOIOKEHHE XPOMOCOM B MHTEp(a3zHOM sifpe.
benku xpomaTuHa — TUCTOHBI.

Knerounsie BkimtoueHus. CpaBHUTENbHAs XapaKTEPUCTHUKA KIETOK 3YKAPHUOT (PacTUTEIBHOM,
KUBOTHOH, TpHOHOI).

Jlemoncmpayuu:

Ilopmpemur: K.C. MepexkoBckuid, JI. Maprynmuc.

Tabauywl u cxemvt: «CTPOCHUE DYKAPUOTHICCKOUN KICTKN», «CTPOECHUE KUBOTHOU KIICTKN,
«CTpoeHHE DPACTUTENIBHON KIETKW», «CTpOoeHHuE MHUTOXOHIPUN», «Sapo»,

«CTpoeHHe TPOKAPUOTUYECKON KIIETKH.

Obopyoosanue: CBETOBOM MUKPOCKOII, MUKpOMpenaparbl PaCTUTEIIbHBIX,
KUBOTHBIX KJIETOK, MHKPOIIperapaTsl OaKTepuaibHbIX KIETOK.

Jlabopamopnas paboma «VI3ydeHue CTpOCHUS KIETOK Pa3INYHBIX OPraHU3MOBY.

Ipaxmuueckas paboma «VI3ydeHue CBONCTB KJIIETOUHO MEMOpaHbI».

Jlabopamopnas paboma «HccnenoBanue 1a3MoJIn3a U JIerjaa3Moiin3a B
PaCTUTENBHBIX KIETKAX.

Ilpaxmuueckaa paboma «V3ydeHue ABWKEHUS IUTOIIa3Mbl B PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BeliecTB M NPeBPALCHAE JHEPIHHU B KJIETKe

AccuMWISIIMA M JUCCUMWIIALUS — JIBE CTOPOHBI MeTabonu3ma. Tumel oOMeHa BEIECTB:
aBTOTPOGHBIA M TreTepoTpodHBINA. YdacTHe KHCIOpoJa B OOMEHHBIX Mpoleccax. JHEpreTHuyecKoe
oOecrieuenne kieTku: mnpespamieHne AT® B oOMeHHBIX mpoueccax. DepMEHTATUBHBINA XapakTep
peakuuii KieToyHoro Mmetabonusma. DepMEHTHl, UX CTPOEHHE, CBOMCTBA W MEXaHW3M JCUCTBUSL.
KogepmenTsl. OTnnuus GepMEeHTOB OT HEOPraHUUYECKHX KaTalu3aTopoB. benku-akTuBaTopbl 1 OenKu-
MHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEaKIUil OT pa3IMYHbIX (PaKTOPOB.



IlepBuuHbIN CHHTE3 OpraHM4eckux BemiecTB B KieTke. doTtocuHTe3. CBeTOBas M TEMHOBas
¢asel. [IpogykTuBHOCTH (oTOCHHTE3a. BnusHMe pasnuuHbIX (AKTOPOB HA CKOPOCTH (POTOCHHTE3A.
3nayenue GOTOCHHTE3A.

XemocunTe3. Pa3zHooOpasue OpraHm3MOB-XEeMOCHHTETHKOB: HHUTPHUPHIUPYIOMIKUE OaKTepHH,
xKenez00aKkTepuu, cepoOaKTeprn, BOIOPOIHBIC OakTepru. 3HAUCHHE XEMOCHHTE3A.

AnaspoOHble opraHu3mbl. Bunmer OposkeHus. IIpomykTsl OpokeHHST W WX HCIIOJIB30BaHHUE
94eJI0BEeKOM. AHa’pOOHBIE MUKPOOPTraHU3MBbI KaK 00BEKTHI OMOTEXHOJIOTUU B BO30YAUTENIN OOJIE3HEH.

AdpoOHBIE OpraHU3MBbL. JTabl dSHEPreTuIeckoro ooMena. [loaroropurensHbiid dtam. [ukomm3
— OECKHUCIIOPOTHOE PACHICTIIICHHUE TIFOKO3BI.

buonoruueckoe okucleHHEe, WIM KIETOYHOE bixaHue. Poiab MHUTOXOHApUI B mpolieccax
Oouonormueckoro okuciaeHus. lluxnuueckue peakiuu. OxuciaurensHoe  ¢ochopunupoBaHue.
[IpeumymectBa a’poOHOro myTH oOMEHa BeIIeCTB TMepea  aHadpoOHbIM. (P EKTUBHOCTH
SHEPreTHYecKOro oOMeHa.

Jlemoncmpayuu.

Ilopmpemui: . Ilpuctam, KA. Tumupsses, C. H. Bunorpanckuii, B.
A. Durensrapar, [1. Murtuemnn, I'.A. 3aBap3uH.

Tabauyvr u cxembl:  «DOTOCHHTE3Y, «JHEpreTU4ecKui obomen», «buocuHTE3
oenkay, «CtpoeHue pepMeHTay, «XEMOCHHTESY.

Obopyoosanue: CBETOBOM  MMKpPOCKOII, obopyioBaHue JUIL  TIPUTOTOBJICHUS
MTOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

Jlabopamopnas paboma «VI3ydeHue KaTaJIUTUYECKOW AaKTHBHOCTH (PEPMEHTOB (Ha MpUMEPE
aMUJIa3bl WM KaTaiasbl)y.

Jlabopamopnas paboma «3ydenne pepMEeHTATUBHOTO PaACIIEIIJICHHsI IEPOKCHIa BOJAOPOIA B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX).

Jlabopamopnas paboma «CpaBHEHHE MPOIIECCOB (POTOCHHTE3A M XEMOCHHTE3a».

Jlabopamopnas paboma «CpaBHEHHE MTPOLIECCOB OPOKEHUS U IBIXaHUSD.

Tema 7. HacsiencrBeHHast HH()OpMAIIMS U Pean3aius ee B KJIeTKe

Peaknun wmatpuunHoro cunte3a. [IpuHLIMI KOMIUIEMEHTApHOCTH B pEAKUMIX MaTPUYHOIO
cuHTe3a. Peanusanus HacneAcTBEeHHON uHpopManuu. ['eHeTHueckuid KOJ, €ro CBOICTBa.
Tpanckpunuust — Marpuudblid cuHTe3 PHK. IIpuHUMnObl TpaHCKpUINIMM: KOMIUIEMEHTAPHOCTD,
AHTUIIAPAIUIEIbHOCTh, ACUMMETPUYHOCTb.

Tpancnsmus u ee stanbl. Yyactue TtpancnopTHeix PHK B OunocunTeze Oenka. YcioBus
6uocuntesa 6enka. KonupoBanue amuHokucnot. Posb pubocoM B GuocuHTe3e Oemka.

Opranu3zanus reHomMa y MNpoKapuoT M 3YKapuOT. Perynsius akTUBHOCTU T'€HOB Y IPOKApHUOT.
I'unote3a onepona (®. XKakob, XK. Mano). Perymnsus oOMeHHBIX MpolieccoB B KieTke. KineTouHslit
rOMeocTas.

Bupycbl — HekneTouHble (OpMBbI KU3HU U OOIUraTHble mapasutbl. CTpOeHHE HPOCTHIX H
CIIOHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

Bupychble 3a0oneBanus 4yenoBeka, kuBOTHbIX, pacteHuil. CIINJ], COVID-19, counanbHbie U
MEJHUIIMHCKUE TPOOIEMBIL.

Jlemoncmpayuu.

Ilopmpemuwi: H.K. Konbros, /I.11. IBaHOBCKHIA.

Tabnuyer u  cxemvl:  «buocunTe3 Oenkay, «'eneTnueckuii Komy, «Bupyce,
«bakrepuodarmy.

Hpaxmuqecm}z pa60ma <<C03,Z[3HI/IC MOZCIIN BUPYCa».

Tema 8. /KuzHeHHBIH UK KJIETKH



Knerounslii nuki, ero nepuonsl U perymsauus. Marepdasza u Muto3. OcoOEHHOCTH MPOIECCOB,
nporekaromux B uHTepdaze. [loaroroBka  KIeTKM K  JelCHHIO.  [IpecHHTETHYeCKUU
(MOCTMUTOTUYECKHUI), CHHTETUYECKMM UM IOCTCUHTETUYECKUH (MPEMUTOTUYECKHUI) MEpPUOJIBI
uHTEep(ha3bl.

Martpuunsiii cunare3 JJHK — penmukanus. [Ipunnune! perumkanuun JJTHK: xoMrmemenTapHOCTS,
ITOJIYKOHCEPBATUBHBIM CUHTE3, aHTUIIApALIENbHOCTh. MexanusMm pemmkanuu JIHK. XpomMocoMsl.
Crpoenue xpomocoMm. Temomepbl u TeloMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapHOTHIL.
JIuTIouTHBIN ¥ rarIouAHBIA Ha0opbl XpoMocoM. ['oMosioruynbie XpoMocoMbl. [10710BbIE XPOMOCOMBI.

Henenue knetku — muto3. CTaauy MHUTO3a U MPOUCXOAIINE B HUX Ipoluecchl. TUmbl MUTO3A.
Kaprokunes n nutoknHes. buosiornueckoe 3Ha4eHrE MUTO3A.

Perymnsiius MutoTHuecKoro 1uKia kietku. [Iporpammupyemas kietoyHasi ruOenib — arnonros.

Knerounoe s1po, XxpoMocoMbl, PyHKIIMOHANIbHAS TEHOMUKA.

Jlemoncmpayuu.

Tabnuywi U cxemol: «Ku3neHHbII OUKIT  KICTKH, «MuTto3y, «Ctpoenue
xpomocomy, «Pemmkanus JJHK».

ObopydosaHue: CBETOBOM MUKPOCKOI, MHKpOIpernapaTsl: «MHTO3 B KJIETKaxX KOpeuIka
JTyKa».

Jlabopamopnas paboma «V13yuenue XpoMoCOM Ha TOTOBBIX MUKPOIIpEnaparaxy».

Jlabopamopnas paboma «Habmoienne MuTO3a B KJIETKaX KOHUMKA KOpellIKa JyKa (Ha TOTOBBIX
MUKpOTpenaparax)».

Tema 9. CTpoeHue u GyHKIMU OPraHU3MOB

buonoruueckoe pa3zHooOpasue OpraHU3MOB. OAHOKIIETOYHBIE, KOJIOHHAJIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KU3HEIEATEIbHOCTH OJTHOKJIETOUHBIX OpraHu3MoB. bakrepun, apxeu,
OJIHOKJIETOYHbIE TPUOBI, OJHOKIETOYHBIE BOJOPOCIH, Jpyrue NpoTUCThl. KooHHaNbHbIE OpraHU3MBIL.

B3anmocBsI3p 4acTell MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl M CHUCTEMbI OpraHOB.
Opranusm Kak enuHoe menoe. ['omeocras.

Tkanu pactenuil. Tumbl pacTUTENbHBIX TKaHEW: oOpazoBaTeibHasi, MOKPOBHAs, MPOBOIAINAS,
OCHOBHasi, MexaHudeckas. OcoOeHHOCTH  CTpoeHUs, (QYHKUUNA U PACHOJIOKEHUS TKaHEH B
OopraHax pacTeHHH.

TkaHM XKUBOTHBIX W 4YeJIOBEKAa. [HWIIbI >)KMUBOTHBIX TKAHEH: 3MUTEIHANBbHAS, COCAMHUTENIbHAS,
MBbILIEYHAs, HEpBHas. OcoGenHoctu CTPOEHU, GyHKIUNA W pacmoNIOKEHUS TKaHEH B
OopraHax KUBOTHBIX U YE€JIOBEKA.

Opransl. BereratuBHble W TreHEepaTHUBHbIE OpraHbl pacTeHuidl. OpraHbl U CHUCTEMbI OPIraHOB
KUBOTHBIX U yesnoBeka. OyHKIMKU OpraHOB U CUCTEM OPIaHOB.

Omnopa Tena OpraHu3MOB. Kapkac pacTeHuil. Ckenersl OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX XUBOTHBIX. HapyxHbiii u BHyTpeHHHU ckeneT. CTpOoeHHE W TUIbl COEAUHEHMS
KOCTEMN.

JIBukeHHe OpraHu3MoB. [IBMKeHHE OJHOKJIETOUHBIX OPraHM3MOB: aMeOOUIHOE, KI'YTHKOBOE,
pecHuYHOE. JIBW)KEHHME  MHOTOKJIETOYHBIX PACTEHMH: TPONM3MBI M  HACTUU. /J[BHKeHue
MHOTOKJIETOYHBIX XHUBOTHBIX M YeJIOBEKa: MbllIeyHas cuctema. Pedrexc. CkeneTHbIe MBIIIIBI U UX
pa0ora.

[Iutanue opranusmos. lloryomenue BOABI, YIVIEKMCIOIO Ta3a W MUHEPAJIbHBIX BEIIECTB
pacreHusiMH. IIuTanue >XMBOTHBIX. BHYTPHUIIONOCTHOE M BHYTPUKIETOUHOE NuileBapeHue. [Iuranue
MO3BOHOYHBIX KUBOTHBIX. OTHenbl MNHUIIEBAPUTEIBLHOTO TpakTa. [luieBapuTenbHble >KEIE3bl.
[InmeBapurenbHas cucTemMa 4eloBeKa.

pixanue opranu3moB. Jlpixanue pacteHuil. [lpixanuwe xuBoTHBIX. Juddysus razo uyepes
MOBEpPXHOCTh KiIeTku. KokHoe ppixanue. JlpIxaTenbHas MOBEPXHOCTh. JKabepHOe H JIeTOYHOE
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nbIxaHue. [IpixaHue MO3BOHOYHBIX JKMBOTHBIX M UYEJIOBEKA. DBOJIIOLIMOHHOE YCIIO)KHEHHME CTPOCHUS
JIETKHUX IIO3BOHOYHBIX KUBOTHBIX. /[pIXaTenbpHas cucreMa 4enoBeka. MexaHn3M BeHTWISILIMY JIETKUX Y
OTHI] U MIIEKOTIMTAIOMKX. Perymsnus apixanus. JprxaTenbHble 00bEMBI.

Tpancnopr BemecTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUU. TpaHCIIOPT BELIECTB y
KUBOTHBIX. KpoBeHOCHas1 cuctema u ee opranbl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX JKMBOTHBIX U
yenoBeka. Cepaue, KpOBEHOCHBbIE cocyapl UM KpoBb. Kpyrum kpoBooOpaiieHus. OBOJIIOLHOHHBIE
YCIIO)KHEHMSI CTPOEHMsSI KPOBEHOCHOW CHCTEMbI IO3BOHOYHBIX >KMBOTHBIX. Pabora cepaua u ee
perynsanus.

Beimenenne y opraHu3moB. BeigeneHune y  pacreHMil.  BpineneHue  y  KHMBOTHBIX.
CoxkpaturenpHble Bakyosiau. Opranbl BelaeneHus. OunbpTpanus, cekpeuuss U oOpaTHOE BCachbIBaHHE
KaKk MEXaHM3Mbl palOThl OpraHoB BbiIedeHHS. CBA3b TMOJOCTH Tela C KPOBEHOCHOW U
BBIJICIIUTENILHON cucTeMaMy. BrijieneHre y 03BOHOUHBIX KUBOTHBIX M 4enoBeka. [louku. Ctpoenue
n ¢yHKUMOHUpOoBaHUE HeppoHa. OOpa3zoBaHHE MOYHM y YENIOBEKA.

3amura y opraHu3MoB. 3alUTa y OJHOKJIETOYHBIX OpraHu3MoB. CHopsl OakTepuil U LUCTHI
MpocTeNMX. 3aluTa y MHOTOKJIETOUHbIX pacTeHui. Kyrtukyna. CpeacTBa macCMBHON U XMMHUECKON
3amuThl. DUTOHIUABI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpPOBBI M MX NMPOU3BOJHBIE. 3aIMTa OPraHU3Ma OT
6one3neit. UmmyHHas cuctema venoBeka. KineTouynslit U rymopaibHbli UMMYHHUTET. BposkieHHBIN 1
MpHOOpeTeHHBIN crenupuyeckuii UMMyHHUTET. Teopusi KJIOHaJIbHO-celekTUBHOro nMmmynurera (I1.
Opmux, ®.M. bepuer, C. ToneraBa). BocrmanutenbHple OTBETHI OpraHU3MOB. POJb BpPOXKIEHHOTO
MMMYHHTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHU.

PazapaxkumocTe U perynsmus y opranu3MoB. Pa3apaxuMocTs y OJHOKIETOYHBIX OPTaHU3MOB.
Takcucel. Pa3apakxuMoCTh U peryisuus y pacteHuid. POCcToBbIe BenecTBa U MX 3HaYEHUE.

HepBuas cuctema u pediiekTopHass peryismus y KUBOTHBIX. HepBHasi cucreMa M ee OTIEbl.
DBOJIIOIIMOHHOE YCJIOKHEHUE CTPOCHUS HEPBHOM CHUCTEMBI Y KMBOTHBIX. OTAENbI TOJIOBHOTO MO3ra
MMO3BOHOYHBIX KUBOTHBIX. Pediiekc u pednexkropHas ayra. beycinoBHbIe 1 yCIIOBHBIE PEIICKCHI.

I'yMopanpHast peryasuuss ©W OSHIAOKPUHHAS CHCTEMa JKHUBOTHBIX M YesjoBeka. JKenessl
SHJIOKPUHHOM CHCTEMbl M HWX TOpMOHBI. JleiicTBue TOpMOHOB. B3auMOCBSi3b HEpBHOU H
SHIOKPUHHOM cucteM. [ unoramamo-runodusapHas cucteMa.

Jlemoncmpayuu.

Ilopmpem: W.11. I1aBnos.

Tabauyvr u cxemvl: «OIHOKIETOYHBIE BOJOPOCIH», «MHOTOKJIETOYHBIE BOJOPOCITH,
«baktepun», «lIpocreiimue», «Opranbl IBETKOBBIX pacTeHHi», «CHCTEMbl OpPraHoB MO3BOHOYHBIX
KUBOTHBIX», «BHyTpeHHee cTpoeHHe HacekombIx», «TkaHu pacrenuit», «KopHeBble CHCTEMBIY,
«Ctpoenue crebms», «CTpOCHHE JTMCTOBOM TUIACTUHKNY, «TKaHU JKMBOTHBIX», «CKEJET YeIOBEKay,
«[IumeBapuTenbHAs CHCTEMa,

«KpoBeHocHas cucrema», «JlpixarenpHas cucrema», «HepBHas cucrema», «Koxay,
«MpIeyHas cucreMa»,  «BplenurenbHas cucreMa»,  «OHJOKpUHHAS cucremMay,
«CtpoeHne  MbIILB,  «MMMyHHUTET», «KumeyHononocTHsIe, «CxemMa  muTaHUA
pacteHuil», «KpoBeHOCHbIE CHCTEMBbI MO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHE THJIPBI»,
«Ctpoenue miaHapumn», «BHyTpeHHee cTpoeHue A0k 1eBOro uepBs», «HepBHas cuctema pbioy,
«HepBHass ~ cucrema  JATYLIKHY, «HepBHas ~ cucteMa  MPECMBIKAIOIIUXCAY,
«HepsHas cucrema ntuiy, «HepBHas cucrema miiekonuTaromux», «HepBHas cuctema 4eoBekay,
«Pednexcy.

ObopyooeaHnue: CBETOBOM MMKPOCKOI, MHKpOINpenapaTbl OJHOKIETOYHBIX OPraHU3MOB,
MUKpPOIpEnaparsl TKaHeW, PaKOBHHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, WIJIOKOXKUX, J>KHUBBIC
9K3EMIUIAPhl KOMHATHBIX PAaCTeHUH, repOapuu pacTeHHH pPa3HbIX OT/AEJNOB, BIAXHbIE MNpenapaThl
KHUBOTHBIX, CKEJETbl MO3BOHOYHBIX, KOJUIEKIIMHM OECIIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJOBEKa,
o0opyJoBaHuE Ul JEMOHCTpAllMM TOYBEHHOTO M BO3JYIIHOT'O MHUTAaHUS PACTEHUH, pacIIeryeHus
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Kpaxmasia ¥ OeJKOB TOJ JAedcTBHEeM (hDepMeHTOB, 00OpyIOBaHME IJS JAEMOHCTPALUHU OIBITOB IO
U3MEPEHUIO JKU3HEHHON €MKOCTH JIETKMX, MEXaHW3Ma JIbIXaTeJIbHbIX IBUKEHUIN, MOJIEIN T'OJIOBHOTO
MO3ra pa3Iu4HbIX KUBOTHBIX.

Jlabopamopnas paboma «I3ydenune TkaHel pacTeHui». Jlabopamopuas paboma

«3yueHue TkaHel KUBOTHBIX». Jlabopamopnas paboma «13yueHue opraHos

LIBETKOBOT'O PaCTEHUSI.

Tema 10. Pa3MHokeHe U pa3BUTHE OPraHU3MOB
dopMbl pa3MHOKEHHS OPraHM3MOB: Oecrojioe (BKIIOUas BETEeTaTHBHOE) M TMOJioBoe. Buabl
0ecIT0I0r0 pa3MHOKEHUS: TIOYKOBAHUE, CIIOPYIISAIIHS, (pparMeHTaIus, KIOHUPOBAHHE.

[TonoBoe pazmuoxenue. [lonoBeie kieTku, uau ramersl. Meiio3. Craaun Mmeiio3a. [loBenenue
xpoMocoM B Meiosze. Kpoccunrosep. buonormdeckuii CMBICI MeHO3a M IIOJIOBOTO IIpOLECCa.
Meiio3 1 ero MecTo B KU3HEHHOM LIMKJIIE OPTaHU3MOB.

[IpemzaponpieBoe passutue. ['ameTorenes y kuBOTHBIX. [losoBbie xene3pl. OOpazoBaHue U
pa3BHUTHE NOJIOBBIX KiIeTOK. Criepmarorenes u ooreHe3. CTpoeHue MoI0BbIX KIETOK.

OmnooTBOpEeHHE W AMOPHOHAIBFHOE pa3BUTHE >KUBOTHBIX. CroOCOOBI  OIJIOOTBOPEHMUS:
Hapy)XHoe, BHyTpeHHee. [lapTeHorenes.

WnauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). OMOPHOJIOTHS — HayKa O pa3BUTHH
opranu3smoB. Craauu >SMOpuOTeHE3a JKMBOTHBIX (Ha mpumepe marymku). JIpoGnenue. Tumsl
npobnenusi. OcobGeHHOCTH ApOOIeHMsS] MIIEKONMTAIOMIMX. 3apOJbIIIeBble JUCTKU (TacTpyssius).
3akJiaJika OpraHoB M TKaHEW M3 3apOJBIIIEBBIX JUCTKOB. B3anMHOE BIMsSIHUE YacTel pa3BUBAIOLIETOCS
3apojplia (3MOpHOHANbHAS WHAYKIMS). 3akiajka IUlaHa CTPOCHHS JKMBOTHOTO Kak pe3ysbTar
HMepapXUUYeCKUX B3aUMOJEHCTBUN TeHOB. BnusHue Ha 5>MOpHOHAIbHOE pAa3BUTHE Pa3NUYHBIX
(haKTOpPOB OKPYXKAIOIIEH CPEJIbI.

Poct u pazButue xuBoTHBIX. [locToMOpHoHaNbHEIN nepuoa. [IpsiMoe m HempsiMoe pa3BUTHE.
Pa3Butne ¢ meramopdo3oM y OECHO3BOHOYHBIX U TIO3BOHOYHBIX JKHBOTHBIX. bHOJOrmyeckoe
3HaQUYEHHE MPSAMOTO M HENpSIMOrO pa3BUTHS, HUX pacnpocTpaHeHue B mpupoje. Tumel pocra
KUBOTHBIX. (DaKTOpBl perynsauuu pocTa KUBOTHBIX U uenoBeka. Craguu MOCTIMOPHOHAIBLHOIO
pa3BUTUSL y >KMBOTHBIX M uenoBeka. [lepmonpl oHTOrenesa uyenoBeka. CrapeHHE U CMEpPTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

PasmHokenue u pasButhe pacrenuit. ['ametrodpur m crnopodur. Meio3 B KU3HEHHOM IIHUKIIC
pactenuii. OOpa3zoBaHme crop B Iporecce Mmeio3a. ['amerorene3 y pacreHuii. OIIogoTBOpEHHUE U
pa3BUTHE pACTUTEIBHBIX OPraHU3MOB. JIBOWHOE OIUJIOJOTBOPEHHE Yy LBETKOBBIX PACTEHUM.
OO6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl peryssli OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

Jlemoncmpayuu:

Ilopmpemupr: C.I'. HaBamun, X. [lIneman.

Tabauyvl u cxemvi: «BereraTuBHOE pasMHOXKeHHE», «THIBI OECTOJOTO Pa3MHOKCHUS,
«Pa3MHOKeHre  XJIaMHUJIOMOHAIBI», «Pa3MHOXEHHE  DBIJICHBI»,
«PazMHOXeHue ruaps», «Mehos», «XpoMmocombl», «l'ameroreHe3», «CTpoeHUE SHUEKIETKH U
cnepmaro3zouaa», «OCHOBHbIE CTaauu OHTOreHe3a», «lIpsmoe m Hempsimoe pa3BuTue», «PazButue
MaMCKoro xyka», «Pa3surue capanum», «PazBuTue JArymkm»,
«/IBOliHOE OIIOIOTBOPEHUE y LIBETKOBBIX pacTeHui», «CTpOE€HHE CEMSH OJHOAOJBHBIX |
JNBYIOJBHBIX pacTeHui», <«KU3HEHHBIH LUK MOPCKOW KamycThl», <OKM3HEHHBIM IUKI MXay,
«OKW3HEHHBIN UKII NAIOPOTHUKAY, <« KMU3HEHHBIN ITUKII COCHBD».

Obopyodosanue: CBETOBOM MHKPOCKOII, MHKpPOIIpENapaThbl SIMIIEKIICTOK M
CIIEpMATO30U 0B, MOAENb «LIMKIT pa3BUTHSI JISATYILIKHY.

Jlabopamopnasa  paboma  «3ydeHWe  CTPOEHHs  TOJNOBBIX  KJIETOK Ha  TOTOBBIX
MUKPOIIpEnapaTax».
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Ilpakmuuecxkas paboma «BpIsBIeHUE TPU3HAKOB CXOJCTBA 3apOJBINICH TO3BOHOYHBIX
KUBOTHBIX).

Jlabopamopnas paboma «CTpoeHrnEe OPraHOB Pa3MHOXKEHHSI BBICIIMX PACTCHUI.

Tema 11. 'eHeTnKa — HayKa 0 HACJIEACTBEHHOCTH U H3MEHYUBOCTH OPraHU3MOB

Hcrtopus craHOBiEHMsSI M pa3BUTUS I'€HETUKH Kak Hayku. Pabotel I'. Mennens, I'. ne ®pusa,
T. Moprana. Ponb oTeuecTBeHHBIX ydeHbIX B pa3BuTuu reeruku. Padorsr H.K. Kosbunosa, H.U.
BapwioBa, A.H. benozepckoro, I'.J[. Kapneuenko, [0.A. ®wmmuenko, H.B. Tumodeena-
Pecosckoro.

OcCHOBHBIE TCHETHYECKUE TIOHITUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJIJICIbHBIC TEHBI,
aTbTEPHATUBHBIC TPU3HAKH, JOMHHAHTHBIA M PEIECCUBHBIA MPU3HAK, TOMO3UTOTa, T€TEPO3UTOTa,
YuCTasl JIMHUS, TUOpUIbI, TeHOTHN, (GeHoTun. OCHOBHBIE METOJIbI T€HETUKH: THOPHUI0JIOTUYECKUH,
IHUTOJIOTUYECKHU I, MOJIEKYJISIPHO-TE€HETHYECKU .

Jlemoncmpayuu.

TIopmpemeui: T'. Mennens, I'. ne ®pus, T. Mopran, H.K. Konsios, H.W. BaBusnos, A.H.
benozepckuii, I'.JI. Kapneuenko, 10.A. ®ununyenko, H.B. Tumodeer-PecoBckmii.

Tabauywl u cxemol: «MeTOIbI TEHETUKIY, «CXEMBI CKPEIIIUBAHUSI.

Jlabopamopnas paboma «Jlpo3oduiia kKak 00bEKT TeHETUUECKUX UCCIICIOBAHIIN.

Tema 12. 3akoHOMEpPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. [lepBeiii 3akoH MeHnenss — 3aKOH eauHOO0Opa3us THOPUIOB
nepBoro mnokoJsieHus. [IpaBuno nomuuHupoBanus. Brtopoi 3akoH MenHpaenss — 3aKOH paclIeIUICHHs
npu3HakoB. LluTonoruueckre 0CHOBbI MOHOTHOPUTHOTO CKpeluBaHus. ['unores3a 4iMCcTOTh raMerT.

AHanu3upyloliee CKpemuBaHue. [IpoMexyTOuHBIM XapakTep HacleIOBaHHUS.
Pacmiensiienve npu3HakoB MPU HEMOJIHOM JIOMUHUPOBAHUU.

JurunbpuaHoe ckpeniuBanue. TpeTuid 3akoH MeHenss — 3aKOH HE3aBHCHMOTO HACJICIOBaHM
npu3HaKoB. [{uTosornueckre 0OCHOBBI AUTHUOPUIHOTO CKPEIIIMBAHUSI.

CueruieHHoe HacnenoBaHue mnpu3HakoB. Paboter T. Moprana. CrerieHHOE HaclieJOBaHUE
IFE€HOB, HAPYIICHUE CLCTUICHUS MEX Iy F'eHaMH. XPOMOCOMHAasi TEOPHs HACJIEICTBEHHOCTH.

l'eneruka moma. XpOMOCOMHBIM MEXaHM3M OIpEACICHUs Ioja. AYTOCOMBI M IMOJIOBBIE
XpOMOCOMBI. ['OMOTaMETHBIN U T€TEPOraMeTHBIN MOJI. ['eHeTHYecKass CTPYKTypa MOJOBBIX XPOMOCOM.
HacnenoBanue npusHakoB, CIEIJICHHBIX C TTOJIOM.

l'enotun kak wenoctHass cuctema. IlnefioTponusi — MHOXKECTBEHHOE [ICWCTBHME TeEHA.
MHOKeCTBEHHBIN ayuienu3M. B3auMojielicTBrue HeauiebHbIX TeHOB. KoMIieMeHTapHOCTh. DNUCTAa3.
[Tonumepus.

['enernueckuidi KOHTPOJb pa3BUTHS  PACTEHUM, JKMBOTHBIX M  4YEJIOBEKa, a TaKkxke
(U3HOJOTMYECKUX MPOILIECCOB, MOBEACHUS M KOTHUTHUBHBIX (yHKIMHA. ['eHeTHueckne MeXaHU3MbI
CUMOHMOTEHE3a, MEXaHU3Mbl B3aWMOJCHCTBUS «XO3SMH — IMApasuT» U «XO3SUH -

MUKpPOOHOM». ['€HeTHUYEeCKUe acTeKThI KOHTPOJIS u W3MEHCHHS HAaCJICJACTBEHHOMN
nH(OPMALIUY B TOKOJIEHUSX KIIETOK U OPTaHU3MOB.

Jlemoncmpayuu.

Ilopmpemui: I'. Mennens, T. Mopras.

Tabnuyer u cxemwvr: «llepBblit M BTOpoi 3akoHbl Menpaens», «Tperuil 3akoH MeHaens»,

«AHanu3upymwoliee  ckpeuuBaHue», «HenomHoe noMuHUpOBaHUE,
«CrerieHHOe HaclleJJOBaHHe MPU3HAKOB Y Jpo30oduibly, «['eHeTnka monay, «KapuoTun demoBekay,
«Kapuotun apozoduisry, «Kapuotun nruien», «MHOXKECTBEHHBIN amenusmy», «BzaumonencTBue
TCHOBY.

Obopydosanue: MOJIeNb Ui JEMOHCTpAIlMd 3aKOHOB eAMHOOOpa3usi THOPHIIOB TIEPBOTO

IOKOJICHUA W PACHICIUVICHUA IIPU3HAKOB, MOICIbL UIA ACMOHCTpalUHd 3aKOHA HE3aBHCHUMOTO
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HACJIEIOBAaHUSl IPU3HAKOB, MOJENIb JJs JEMOHCTPAallUU CLEIUIEHHOI'O HAacCJIEeOBAaHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTipenapar: «/[pozodunay.

Ilpakmuyeckas paboma «VI3yuyeHne pe3yabTaTOB MOHOTHOPHIHOTO  CKPEIIMBAaHUS Y
IPO30(HUITBD).

Ilpakmuueckas  paboma  «/3ydeHue  pe3ylnbTaTOB  JUTHOPUIHOTO  CKPEIIMBAHUS Y
TIPO30(HUITBD).

Tema 13. 3akoHOMepPHOCTH U3MEHYNBOCTH

B3aumoelicTBrue TeHOTHITA U CpeJibl TPH GOPMUPOBAHUH (heHOTHIA. I3MEHUYNBOCTH MPU3HAKOB.
KauectBeHHBIE H KOJMYECTBEHHBbIC TMPU3HAKK. BHIIBI HM3MEHUYMBOCTH: HEHACIEJACTBEHHAs W
HACJIC/ICTBEHHAS.

MoaudukanmoHHas W3MEHYMBOCTh. Polib cpeasl B (OPMHUPOBAHUU  MOJU(DUKAITMOHHOM
n3MeHunBoctT. Hopma peakuum npusHaka. BapuanvonHbId psin ¥ BapuanuoHHas kpuBas (B.
Noranncen). CoiicTBa MOAU(PUKAITMIOHHON W3MEHYMBOCTH.

l'enotunuueckass u3MeHUMBOCTh. (CBOWCTBA  T€HOTHUIMYECKOM  M3MEHUYMBOCTU.  Bubl
TEHOTHUITUYECKON M3MEHUYNBOCTH: KOMOMHATHBHASI, MyTaIl[AOHHASI.

KomOunatuBHass W3MEHYMBOCTh. Mel03 W TIOJIOBOM MPOIECC — OCHOBA KOMOWHATHBHOM
M3MEHYUBOCTH. POJb KOMOMHATUBHOW W3MEHYMBOCTH B CO3JaHUHM TE€HETHYECKOTO Pa3HOOOpa3usi B
npejenax OJHOrO BU/A.

MyTannoHHas U3MEHYUBOCTh. BHIBI MyTaIuii: T€HHbIE, XPOMOCOMHbBIE, TeHOMHbIEC. CTIOHTAaHHBIE
Y WHIYIIUPOBAHHBIC MyTalluu. SAepHbIe U IUTOTUIa3MaTHYecKue MyTaruu. CoMaTHYeCKre U TIOJIOBBIC
mytaruu. [IpuyuHBl BO3HUKHOBEHHS MyTanwii. MyTareHsl W WX BJHSHUE Ha OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOIO TIpoliecca. 3aKOH TOMOJIOTHYECKHX PSIOB B HACIEICTBEHHOM
m3menunBocTH (H.W. BaBmioB). BHesiiepHast H”3MEHYHMBOCTh U HACJICACTBEHHOCTD.

Jlemoncmpayuu.

Ilopmpemeur: T'. ne ®pus, B. Moranucen, H.M. BaBuios.

Tabnuywsl u cxemol: «Bunpl "3BMEHUYUBOCTHY, «MoaubukalnoHHasi U3MEHYHUBOCTHY,
«KoMOuHaTHBHAs H3MEHUYHUBOCTEY, «Meio3»,  «OmIog0TBOPEHUEY, «I'eHeTnueckue
3a00JieBaHUS YelloBeKay, «Buabl myTanuii».

Obopyoosarue: XKUBBIE U TepOapHBIC IK3EMIUISIPbl KOMHATHBIX pacTeHUM, pUCYHKH ((poTorpadum)
KUBOTHBIX C PA3JINYHBIMU BUIaMU H3MEHUYMBOCTH.

Jlabopamopnas paboma «VcciaenoBaHue 3aKOHOMEPHOCTEH MOAU(DUKAITMOHHOW U3MEHUYNBOCTH.
[TocTpoeHue BapHallmOHHOTO PsiJia ¥ BAPHALIMOHHOM KPUBOID».

Ilpakmuueckas paboma «Myranun y JIPO30(HITBI (Ha TOTOBBIX
MUKpOIIpenaparax)y.

Tema 14. I'eneTnka 4yejioBexka

Kapuotun yenoeka. MexayHapoaHasi porpaMma UCCIIeJIOBaHHs T€HOMAa 4YeJloBeKa. MeTo bl
W3yUYCHHS TCHETHKH YeJI0BEKa: FeHEea IOrHUeCKUil, OJIM3HEIIOBBIN, IIMTOTCHETUYECKUH, TIONYIISIIMOHHO-
CTaTHCTHYECKUH, MOJIEKYJISIPHO-T€HETUYECKHIA. CoBpemeHHOE ompeeneHne TeHOTHIIA:
MOJIHOTEHOMHOE CEKBEHHUPOBAaHUE, TEHOTHIHMPOBaHHE, B TOM uucie ¢ mnomomipio [II[P-ananu3a.
HacnenctBennsie 3a0oneBaHus  denoBeka. [ eHHbIE M XPOMOCOMHBIE OOJIE3HM  YelOBEKa.
Bonesnu ¢ HacienCTBEHHOW MPEIPAclONOXKEHHOCThIO. 3HAUYCHHWE MEIUIMHCKON TEeHETUKH B
MpelOTBpAIllEHU M JICUEHWH TEHETHYeCKUX 3a0oNieBaHUl uenoBeka. Meauko-reHeTHUecKoe
KOHCynbTHpoBaHue. CTBOJIOBBIE KIETKH. [IOHATHE «T€HETHYECKOTo Tpy3ay». ODTHUYECKHUE AaCIEKThI
UCCIIEIOBAaHUN B 00NacTH peNaKTUPOBAHMSI TEHOMA U CTBOJIOBBIX KIIETOK.

I'enernueckue (baxTopsI HOBBILIEHHON qyBCTBUTEIBHOCTH 4ejioBeKa K
¢u3znyeckoMy M XHMHUYECKOMY  3arps3HEHUIO  OKpykaromed  cpensl.  ['eHeTmueckas
IIPEIPACIIOI0KEHHOCTD YEJIOBEKA K MATOJIOTUAM.

Lemoncmpayuu:
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T a6flul4bl u cxemowl: «Kapnonm YCIIOBCKa», ((MGTOI[BI HN3Y4YCHUA I'€CHCTUKHU
YCJIO0BCKa», «"eHeTnueckue 3a00ICBaHUS YCTIOBECKAY.

Ipaxmuyeckas paboma «CocTaBIeHUE U aHATIN3 POIOCIOBHOW».

Tema 15. Cesekniusi OpraHu3MoB

JlomecTukanus 1 celeKius. 3apoxKaeHue celekuun u qomectukanuu. Yuenue H.W. Basunosa o
Lentpax mpOUCXOXKACHUS U MHOrooOpasusi KyJIbTypHBIX pacTeHuil. Poib cenexkuuu B CO3AaHUU
COPTOB pacTeHUU M MOpoJ KUBOTHBIX. COpT, mopoja, mTaMM. 3aKOH  TOMOJIOTHYECKHX  PSI/IOB
B HacieAcTBeHHOW wu3MeHunBocTd H.W. BaBuioBa, ero 3HaueHHE 15l CENEKIIMOHHON PaOOTHI.

Meronas! CEJIEKLIMOHHOMN paboTHL. HckyccTBeHHBIN oTOOD: MacCOBBIM U
WHJIMBHUAYAIbHBIA. DTarnbl KOMOMHAITMOHHOW ceeKIuu. VcrbITaHne MPOU3BOIUTENEH 110 TOTOMCTBY.
OT6Op TO TEHOTHUITY C TIOMOIIBIO OIEHKH (DEHOTUIA TIOTOMCTBA U OTOOP MO TEHOTHITY C TTOMOIIBIO
ananusa JIHK.

HckyccTBeHHBIN MyTareHe3 Kak METO]l CEJIeKIIMOHHON paboThl. PagnanimoHHbIH U XUMUYECKUN
MyTareHe3 Kak MCTOYHUK MYyTallui y KyJIbTYpHBIX (popM opranu3moB. Mcmonb3oBaHHE TEHOMHOTO
penaktupoBaHus U MeToaoB pekomOuHaHTHBIX JIHK mms momydenus wcxomaHoro martepuana Jyis
CEJICKIIUU.

[Tonyyenue monmurmonoB. BHyTpuBuaoBas rubpunusausi. ban3kopoacTBeHHOE CKpENUBaHUE,
unu uHOpuauHr. HepoacTBeHHOE CKpemMBaHWE, WIA ayTOpuUauHT. ['€eTepo3nc W ero MPUYUHBI.
Hcnonws3oBanne rerepo3uca B cenekiuu. OtnaneHHas rubpuamsanus. lIpeogonenue Oecriionus
MEXBHIOBBIX THOPHUIOB. JIOCTH)KEHUS CENTEKIINN PACTEHUN U KUBOTHBIX.

CoxpaHeHHe U U3y4yeHUE TeHETUYECKHX PECYpCOB KYJAbTYPHBIX PACTEHUIN M UX JUKUX POJIUYEH
JUIS CO3JJaHUSI HOBBIX COPTOB M THOPUIOB CEIbCKOXO03SHCTBEHHBIX KYIbTYD.

Jlemoncmpayuu.

Ilopmpemuor: H.W. BaBunos, U.B. Muuypun, I'.Jl. Kapneuenxo, I1L.I1. Jlykssinenko, b.JI.
Acraypos, H. bopnoyr, /I.K. benses.

Tabnuywvr u cxemsi: «LIeHTpBI MPOUCXOXKIEHUS U MHOr000pa3zus KyJIbTYPHBIX PACTEHHI,

«3aKOH  TOMOJIOTUYECKUX pSIOB B HACJIEICTBEHHOM M3MEHYHUBOCTUY,

«Mertoap! cenexkumny, «OTnaneHHas ruopuanzanus», «MyrareHesy.

Jlabopamopnasa paboma «V3ydeHue COpPTOB KyJNbTYPHBIX DPACTEHUH M MOPOJ JOMAITHUX
YKUBOTHBIX».

Jlabopamopnas paboma «VI3ydueHue METOI0B CENEKIIUN PACTCHUIN.

Ipakmuuecxas paboma «lIpuBUBKa pacTEHUI.

Oxekypcus «OCHOBHBIE METOIbI u JOCTUXKECHUSA CEeJIeKLIUU pacTeHui u
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTAaHIIMIO, IJIEMEHHYIO (epMy, COPTOUCHBITATENBHBI y4acTOK, B
TEIUTMYHOE XO35HUCTBO, B 1a00PATOPUIO arpOYHUBEPCUTETA WIIH HAYYHOTO LIEHTPA)».

Tema 16. BHOTEXHOI0TMSI M CHHTETHYECKAS OHOJIOr A

OOBbeKThl, UCHONIb3yeMble B OHOTEXHOJOTHUH, — KIETOYHbIE M TKAHEBBIE KYIbTYPHI,
MUKPOOPTraHU3MBbI, UX XapaKTepUCTHUKA. TpaauiimoHHas OMOTEXHOJOTHS: XyeOomneueHue, NoaydeHHe
KHCJIOMOJIOYHBIX MPOJIYKTOB, BHHO/IEIIHE. MuxkpoOuooruyecKkuit CHHTE3. OOBEKTHI
MUKpPOOHOIOTHYECKUX TexHoJorui. [Ipons3BoacTBO Oenka, aMHUHOKHCIOT U BUTAMUHOB.

Co3nmanue TEXHOJIOTUH 51 UHCTPYMEHTOB I[eJIeHAIIPaBICHHOTO W3MEHEHHUST U
KOHCTPYHPOBAHHUsI TEHOMOB C IIENIbIO TOJIyYEHHUSI OPraHU3MOB U MX KOMIIOHEHTOB, COJIEpKalluX HE
BCTpEUaIOIUecs B IPUPOJIe ONOCHHTETUYECKUE TTYTH.

Knerounas wumHxenepus. MeTOApl KyIbTypbl KJIETOK W TKaHEW pACTeHUH U HKHUBOTHBIX.
Kpuobanku. Comarnueckas ruOpuan3aius 1 coMaTuieckuii aMOprorenes. Vcnonp30BaHue TarmionioB
B CENeKUMHu pacTeHuid. VICKyCCTBEHHOE OIUIOJOTBOpEHHE. PEKOHCTpYKIHUS SHIEKIETOK |
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KJIOHHPOBAHUE KUBOTHBIX. MeTO | TpaHCIIIIaHTALIUU SIEP KIETOK.

XpoMocoMHast U reHHast UHXXECHEPHUSL. HckyccTBeHHBIN CHUHTE3 reHa u
KoHCcTpynpoBanue pexomOuMHaHTHBIX JIHK. JlocTikenuss U mepcrneKTUBbl XpOMOCOMHOM M T'€HHOM
WH)KEHEPUU. DKOJIOTHUECKUE U STUYECKHE MTPOOIEeMbI TeHHON MHKCHEPUH.

MemunuHckue OMOTEXHOJIOTUH. [ToctrenomHuas uudposas mequuuHa. IIP-
nuarHoctuka. MeTaOoJIOMHBIM aHalu3, T€HOLIGHTPUUECKUN aHalu3 MpOTEOMa uYejoBeKa Ui OLIEHKU
COCTOSIHHSI €ro 3J0pOBbs. VIcronb30BaHME CTBOJOBBIX KIETOK. TapreTHas Ttepamus paka. 3D-
OvouHKeHepus: JIs pa3paboTKU (yHAaMEHTATbHBIX OCHOB MEIWIIMHCKHX TEXHOJIOTHH, CO3JaHHUs
KOMIUIEKCHBIX TKaHEH COYETaHHEM TEXHOJOTHH TPEXMEPHOTO OMONMPHUHTHHTA M cKadoJauHTa IS
peuieHus 3a1a4d NepCOHAIM3UPOBAHHON MEIULIUHBI.

CoznaHue BEKTOpPHBIX BaKUUMH C 1edpl0 o0ecredyeHus: KOMOWHUPOBAHHOM 3alllUuThl OT
Bo3Oynuteneit OPBU, ycraHoBieHue MOJIEKYISIpHBIX MeXaHU3MOB (QyHKuuoHupoBaHus PHK-
COJIepKalliuX BUPYCOB, BBI3BIBAIOIINX 0CO00 ONAcHbIE 3a00JI€BaHUS YEIOBEKa U AKUBOTHBIX.

Jlemoncmpayuu.

Tabnuyvr  u cxemwl:  «Mcnonp3oBaHHe MHUKPOOPTaHU3MOB B TMPOMBIIIICHHOM
POU3BOICTBEY, «KieTouHas umwkeHepus», «[ eHHass HHKEHEPHS».

Jlabopamopnuas paboma «VI3ydeHne 00bEKTOB OMOTEXHOIOTUN.

Ipaxmuueckasn paboma «IlorydeHre MOJOYHOKHUCIIBIX TIPOTYKTOBY.

DKcKkypeus «buotexHomorus —  BaKHeWmas MIPOM3BOANTENHHAS cuia
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE ITPOU3BOJICTBO )».

11 KJIACC
102 4, u3 HUX 8 4 — pe3epBHOE BpEMHI.

Tema 1. 3apokaeHue  pa3BUTHE IBOJTIOIHOHHBIX NPeEACTABIEHUI B OM0J0r U

OpomonronHas Teopus Y. Jlapsuna. [Tpeanochuiku BO3HUKHOBEHUS TapBUHUA3MA.
Kuznb 1 HayuyHas nearenbHocTh Y. [lapBuHa.

JIBuokymue cuiibl 3BoONUU BuAoB 1o Y. JlapBuHy (BBICOKAsh MHTEHCHUBHOCTH Pa3MHOKEHUS
OpraHM3MOB, HACJIEJICTBEHHAas: HW3MEHYUBOCTb, OOphOa 3a CyIIECTBOBAaHHE, €CTECTBEHHBIH U
HCKYCCTBEHHBIN OTOOD).

Odopmnenue cunteTmdeckodt Teopun sBomonuu (CTD). HeittpanbHas TeOpus 3BOJIOLHH.
CoBpemeHHast HBOJIIOLIMOHHAS OHOJOTHS. 3HAYEHUE SBOJIONUOHHON Teopuud B (OPMUPOBAHUU
€CTECTBEHHO-HAyYHON KapTUHBI MUpA.

Jlemoncmpayuu:

Ilopmpemur: Apuctotens, K. Jlunnen, 2K.b. Jlamapk, 2.K. Cent-Unep, K. KroBbe, Y. [JapBun,
C.C. YerBepukos, U.N. [lImaneraysen, . Xonaeiin, JI.K. benses.

Tabnuyst u cxemsvi: «Cuctema sxuBoid pupo sl (o K. JIunnaero)», «JlecTHHIIa )KUBBIX CYIIECTB
(mo Jlamapky)», «MexaHuzM GOPMUPOBAHUS TPHUCIOCOOICHUM Yy pACTeHHM M KUBOTHBIX (IO
Jlamapky)», «Kapra-cxema mapuipyra nyremectsus Y. lapsunay, «Haxoaku Y. lapunay, «@opmbl
00pBOBI 3a cymecTBoBaHue», «lloponabl romybeit», «MHOroobpasue KylbTypHBIX (OPM KamycThl,
«[Topoapl JOMAIIHUX KUBOTHBIX», «Cxema oOpazoBanus HOBbIX BUIOB (1o Y. JlapBuny)», «Cxema
COOTHOIIEHUSI JBWXKYIIUX CHJI 3BOJIOHUN», «OCHOBHBIE TIOJIO)KEHUS CHHTETHUYECKOM TEOpuu
SBOJIIOLIUM.

Tema 2. MUKpPO3BOIIOLHUS U €e Pe3yJibTaThl
Ilomynaumsa Kkak 2neMeHTapHass eauHuNa HBomronud. (COBpEMEHHBIE METOJBl  OLICHKH
TeHETUYECKOTO pa3Ho0o0pa3usi U CTPYKTYphl momynsuuil. VM3meHenue reHodoHIa HOMyJSIIMU Kak
3JIEMEHTApPHOE 3BOJIIOIIMOHHOE sIBJICHHE. 3aKOH reHeTndeckoro pasHosecus Jl. Xapau, B. BaiinGepra.
OneMeHTapHbIe (PAKTOPHI (JIBMKYILUE CHUIIBI) SBOJIIOIMH. MyTallMOHHBIH mporecc.

KombunarusHas NU3MEHYHUBOCTb. Hpeiidp  reHoB — chydailHble  HEHarpaBJICHHBIE
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M3MEHEHHsI 4acTOT ajuieneit B nonysuusax. Dddext ocHoBarens. Murpauuu. M30sust HOMysIsSImii:
reorpaguueckas (IpocTpaHCTBEHHAs ), Onosiorndeckas (penpoaykruBHasi). EctecTBeHHbII 0TOOp —
HaNpaBJISIOMuUi GakTop 3BoTOIHH. DOPMBI €CTECTBEHHOTO 0TOOPA: JIBHKYIINH,
CTaOMIIM3UPYIOIINN, pa3pbIBAOIMK (qu3pynTuBHBIN). [lojoBoi

0T00p. BO3HHKHOBEHUE U SBOJIIOLUS COIIMATIBHOTO TIOBECHHUS )KUBOTHBIX.

[Tprcnoco6neHHOCTh OPraHU3MOB KaK PE3yJabTaT MHUKPOIBOJIONHY. Bo3HUKHOBEHHE
npucrocobIeHnidt y opranu3mMoB. Apomopdo3sl U uanoaganrtanun. [lpumepsr npucnocoOnenuit 'y
Opranu3MoB: Mop(oJorHUecKue, (HU3NOIOTHIECKUE, OMOXUMUYECKUE, TIOBEICHIYECKHUE.
OTHOCHUTENBHOCTH MPUCIIOCOOICHHOCTH OPraHu3MOB. By, ero KpUTEpUH U
CTpyKTypa. BumooOpa3oBanue Kak pe3yabTaT MHKPOIBOIIONUH. M3051s1Ms — KITFOYEeBOH (haKkTop
BH1000pazoBanus. [1yTu u crmocoObl BUI000pa30BaHus: ajuionaTpuyeckoe  (reorpadudeckoe),
CUMIMATPUUYECKOE (IKOJIOTUYECKOE), «MIHOBEHHOE» (ITOJUIJIONIN3aLUs, THOPpUIM3aLINs).
JUTNTENbHOCTh ABOTIOIIMOHHBIX MTPOLIECCOB.

Mexanu3mbl popMHpOBaHUS OMOJOTHYECKOTO pa3HOOOpas3usl.

Pons  osBomtonmoHHON  Ouosornu B pa3pabOTKE  HAy4dHBIX  METOJOB  COXpaHEHUs
O6uopa3zHooOpazus. MUKpPOABOJIOLMS W KOABOJIOLHMS MapasuTOB M HX X034€B. MexaHu3Mbl
(dhopMHUpOBaHUS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOObI OOpbOBI C HEH.

Jlemoncmpayuu.

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

Tabnuywr u cxemwvl: «MyTallMOHHAas W3MEHYMBOCTbY», «llomysisilIMOHHAs CTPYKTypa BHJIa»,
«Cxema  mposiBneHUs ~ 3akoHa — Xapau—BaitHOepra», — «JIBWKymnue — CWJIBI  SBOJIIOLANY,
«JKOJOTUYECKAasT  HW3OJAIUS  TOMyMSAHUA  CeBaHCKOW  opemmy,

«['eorpaduueckas H30JALKS JTUCTBEHHHUIIBI CHOUPCKON M JIMCTBEHHUIBI NAypCKOW»,
«[lonynsuuoHHbIE BOJHBI YUCIEHHOCTH XHUIIHUKOB U XepTB», «CxeMa JeMCTBHS €CTECTBEHHOI'O
oToopay», «DPopmbl OOprOBI 3a cymecTBoBaHue», «MHIyCTpHalbHBIA MemaHu3M», <« JKuBbIe
uckomnaemeie», «IIOKpOBUTENbCTBEHHAs OKpacKa >KHUBOTHBIXY,

«[Ipepynpexnaromas OKpacka JKUBOTHBIX», «®DU3MOJOTHYECKUE  aJallTaluny,
«[IpucnocobieHHOCTh OPraHU3MOB U €€ OTHOCHUTEIbHOCThY, «Kpurepun Buga», «Buabl-ABOMHUKIY,
«Ctpyktypa BHIa B npupone», «CnocoObl  BHI000pa30BaHUAN,

«['eorpaduueckoe BUI00Opa30BaHHE TPEX BHUJIOB JAHABIIICH», «IKOJIOTHMUECKOE BHA000pa30BaHUE
BUJIOB cHHUL, «[lomumniaonas! pactenuity, «KamycTHo-peaeuHblii THOPHIY.

Obopydosanue: TepOapun pacTeHUM, KOJIEKIMHM HACEKOMBIX, Yydyelna NTHI[ U 3Bepei C
MpUMepaMu pa3IMYHbIX MPUCTIOCOOIEHUH, Yydesa NTUIl U 3BEpel pa3HbIX BUIOB, repOapuu pacTeHUI
ONMU3KUX BUAOB, 00pa30BaBIIMXCS PA3TUYHBIMU CIIOCOOAMHU.

Jlabopamopnas paboma «BbIsiBIeHHE U3MEHYUBOCTH Y 0COOEH 0THOTO BUAAY.

Jlabopamopnasa  paboma  «lIpucnocobmeHuss  OpraHu3MOB M HUX  OTHOCUTENIbHAS
11e1eCO00Pa3HOCTh.

Jlabopamopnas paboma «CpaBHEHHUE BUIOB 110 MOP(POJIOTHUECKOMY KPUTEPHION.

Tema 3. Makpo3Bo/1I0LHA U ee Pe3yJabTAThI

Meroasl u3ydeHHs MakpodBoOJIOIUM. [lameoHTONIOrHMYeckre MeTOAbl M3YYEHHs DBOJIOLMH.
Ilepexoanbie GopMbl U GUIOTEHETUYECKHE PSIJIbI OPraHU3MOB.

buoreorpaduueckue Metoapl nuzydeHus sBosonun. CpaBHeHue (Gaopsl U ¢payHbl MAaTEPUKOB U
ocTpoBOB. buoreorpaguueckue ob6ractu 3emin. BuabI-3HAEMUKU U PETUKTHI.

OMOpHOJIOTHUECKHE M CPaBHUTEIBHO-MOP(OIOTHYECKHE METOJbl H3Yy4YeHHS OBOJIOLMH.
I'eHeTyeckue MeXaHU3Mbl DBOJIOLMHA OHTOIEHE3a M IOSBJICHHS DBOJIOLMOHHBIX HOBILIECTB.
I'omonornuHele ¥ aHajIOrM4HbIE OpPraHbl. PynuMeHTapHble OpraHbl M aTaBU3MBL. MOJEKYIISIpHO-
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reHEeTHYeCKUe, OMOXMMUYECKHEe M MaTeMaTHYeCKHE METOJbl M3Yy4YEeHHUs HBOJIONUH. [ 'OMOIOTHYHbIE
renbl. COBpeMEHHBIE METO/IbI TOCTPOCHHS (PUITOTEHETHUECKUX IEPEBHEB.

XpOMOCOMHBIE MYTALIMU U 3BOJIIOLMSI TEHOMOB.

OOmue 3aKkOHOMEpPHOCTH (MpaBWiia) H3BOTIONUH. HeoOpaTMOCTh SBOJIOIHH.
AnantuBHas paguanus. HepaBHOMEPHOCTh TEMIIOB 3BOJIIOLUH.

Jlemoncmpayuu.
Iopmpemur: K.M. bap, A.O. Kosanesckuii, @. Mromiep, 3. ['ekkerns.
Tabnuyvr  u  cxemvl:  «DUITOTSHETUICCKHHA pan  jomamuy, — «ApPXEONTEPHKCY,

«3Bepo3yodrie smepbl», «Crerounedansl», «Puanodgurer», «CeMeHHbIE TaOPOTHUKIY,
«buoreorpaduueckne 30HbI 3emim», «/lpelid koHTHHEHTOB», «PenukTh», «HauyanpHble cTaguu
SMOPHOHAIBHOTO  PAa3BUTHSA  TIO3BOHOYHBIX  JKHBOTHBIX», «[ OMOJIOTWYHBIE W aHAJIOTUYHEIC
oprab», «PyauMeHTb», «ATaBU3MBD», «XpOMOCOMHbIE HA0OpHI YeIOBEKa U IIUMIIaH3e», «I IaBHbIE
HaIpaBJICHUS IBOIOLMNY, «O0I1Me 3aKOHOMEPHOCTH IBOJIIOLIUNY.

ObopyoosaHue: KOJIEKIIUHU, TepOaprn, MYJISHKA UCKOMAEMBIX OCTATKOB OPraHU3MOB, MYJISDKH
TOMOJIOTHYHBIX, AHAJOTHYHBIX, PYAMMEHTApHBIX OPTraHOB M aTABU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIponcxoxkaeHne U pa3BUTHE KU3HU HA 3emJie

Hayunble runoressl NpouCcXokIeHUs KU3HU Ha 3emiie. AGuoreHes u nancnepmus. Jlonayunsie
MIPEJICTaBICHUS] O 3apO’KJIECHUU >KM3HHM (KpealunoHu3M). ['MmoTe3a MOCTOSHHOTO —CaMO3apOosKIECHHUS
KU3HU W ee omnpoBepxkeHue onbitamu @. Pemm, JI. Cnamnannanmu, JI. [Tacrepa. [Tpoucxoxaenue
KHU3HU U acTpOOHOJIOTHSL.

OcHOBHBIE JTambl HEOpPraHWYecKoW HBodtoNWU. IlmaHeTapHas (reosiormyeckasi) SBOJIIOIUS.
XuMmuyeckass dBOMIONMSA. AOUOTEHHBI CHHTE3 OpPraHMYEeCKHX BEIIECTB M3 HEOPraHMYeCKHX.
Omeir C. Mummepa um I'. HOpu. OOpazoBanue mosmMepoB U3 MoHOMepoB. KoarmepBaTHast
runote3a A.M. Onmapuna, runore3a nepsudHoro Oympona JI. XounmeiiHa, TeHETHYECKash THUIIOTE3a
I'. Memnepa. Pubosumsr (T. Uek) u runoresa «mupa PHK» V. I'mnbepra. ®opmupoBanne memOpan
Y BOBHUKHOBEHUE MPOTOKIETKH.

Hctopus 3emnn u MeTobl ee n3ydeHus. Mckonaemble opranndeckrue ocTaTku. ['eoxpoHosorus
u ee meroabl. OTHOCUTENbHAsA U a0COJIIOTHAs T'€OXpPOHOJOrUs. ['eoXpoHOoMornyeckas ImIKajga: S0HBI,
3pbl, EPUOIbI, STOXH.

Havanpubpie osTambl opranuyeckoil sBomtonuu. llosiBieHMe W HBOJIIOLMSA TEPBBIX KIETOK.
OBomronusi  Meraboim3Ma. Bo3HukHOBeHHE TepBbIX dKocucTeM. (COBpeMEHHblE MHUKpPOOHBIE
OMOIIJICHKU KaK aHAJIOT MepBbIX Ha 3emiie coobmiectB. CTpoMaTonuThl. [IpokapruoThl U 5yKapuOTHI.

[Ipoucxoxaenne -HykapuoT (cuMOUOTEHEe3). ODBOJIOLMOHHOE TPOUCXOXKICHHE BHUPYCOB.
[IpoucxoxaeHre MHOTOKJIETOUYHBIX OPraHu3MOB. BO3ZHUKHOBEHNE OCHOBHBIX TPYIIT MHOTOKIETOYHBIX
OpraHU3MOB.

OcHoBHBIE 3Tambl BOJNIONUHN BhICIIUX pacTeHUil. OcHOBHBIE apoMopdo3bl pacteHuil. Beixon
pactenuii Ha cymry. [losiBneHue copoBbIX pacTeHUH U 3aBoeBaHuE UMH Cyliin. CeMEeHHbIE pACTeHHUS.
[IpoucxoxaeHue BETKOBBIX PACTEHU.

OcHOBHBIE 3TaIlbl 3BOJIOIUHU KUBOTHOTO Mupa. OcHOBHBIE apoMOp(]O3bI )KUBOTHBIX. BeHackast
¢dayna. KemOpwuiickuii B3pbIB — TMOSBICHHE COBPEMEHHBIX TUIOB. I[lepBble XOpAOBBIE >KMBOTHBIE.
Kuzup B Boje. DBooNHs MO3BOHOUHBIX. [Ipoucxoxaenue ampubuii u pentummid. [Ipoucxoxaenue
MJIEKOTHUTAMUX W ntull. [lpuHnun kmodeBoro apomopdoza. OcBoeHue OECHO3BOHOYHBIMU U
[M03BOHOYHBIMH KMBOTHBIMHU CYIIU.

Pa3BuTne xu3HM Ha 3eMie MO dpaM M IEpUOJaM: apXe, MpOTEepO30H, Maneo30M, Me3030M,
KaifHO30H. O0Imas XxapakTepUCTUKa KIUMaTa W TeoJIoTUYecKuX mporieccoB. [losiBieHne u pacuser
XapaKTepHBIX OpPraHW3MOB. YTieoOpa3oBaHHE: €ro YCIOBUS M BIHSHHE Ha Ta30BBIA COCTaB
aTMocdepsl.

MaccoBble BBIMUpPAaHUS — DHKOJOTMYECKHME KPHU3UCHI Tmpouuioro. IIpuyuHBl U clieacTBUS
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MaccoBbIX BbIMUpaHUil. COBPEMEHHBI HSKOJOTHYECKUH Kpu3uc, ero ocobeHnoctu. IIpobGnema
cCOXpaHeHHs OHopa3HOOOpas3us Ha 3emiie.

CoBpeMeHHass cHcTEeMa OpraHudeckoro wmwupa. llpuHIMNBI KiaccupHUKAIMU OPraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

Jlemoncmpayuu.

Iopmpemui: @©. Penu, JI. Cnannanuanu, JI. [Tacrep, U.1. Meunuxos, A.U. Onapun, J. XomnnenH,
I'. Mennep, C. Muinep, I'. FOpu.

Tabnuyer u cxemwvr: «Cxema ombiTa ®@. Pemm», «Cxema ombita JI. Ilactepa mo m3yueHuio
camo3apoxkeHus: ku3zHu», «Cxema ombita C. Mumiepa, I'. IOpu», «3Jrtanel HeopraHnuyeckoit
sBosoIMKMY, «l'eoxpoHosiornyeckas mkaida», «HauyanbHble 3Tanbl OPraHUYECKOM SBOJIIOIUNY,
«CxeMa 00pa3zoBaHHUs JyKapuOT IyTeM cuMOuoreHesay, «Cucrema  >KMBOM MPUPOJIBD»,

«CTtpoenue BHUpycay, «Apomopdosbipactenuity, «PuanopuTsr», «OIHOKIECTOYHBIC
BOJIOPOCTN», « MHOTOKIIETOUHBIE — BOJOPOCIN», «Mxm», «[lanopoTHUKNY, «l"omoceMeHHEIE
pactenus», «Oprabl [IBETKOBBIX PAaCTCHUID», «Cxema Pa3BUTUS KUBOTHOTO
MHpay, «ApoMop(}o3bIKUBOTHBIXY, «IIpocTteiimmey, «KuiedyHonoaocTHbIE, «IImockue
YEPBUY, «Yneuncronoruey, «PuiOb», «3eMHOBOIHLIEY, «IIpecmpbikaromuecsy, «I ITuupm,

«Mnekormratomue», «Pa3BuTme  KM3HM B apXeWckoll  apey», «Pa3BuTme  KU3HM B
MPOTEPO30MCKON  3pe», «Pa3BuThMe KU3HU B TAICO30MCKOM dpe», «Pa3BuTHe IKHU3HU B
ME3030MCKOM  3pe», «Pa3BuThe KU3HM B KaWHO30MCKOM 73pe», «CoBpeMEHHas CHCTEMa
OpPraHMYECKOTO MHUPay.

Obopyoosanue: Tepbapu pacTEHUN PA3TUYHBIX OTACIOB, KOJUICKIIMM HACEKOMBIX, BJIAKHBIC
npenapaThl >KUBOTHBIX, PAKOBHHBI MOJIIIOCKOB, KOJUIEKIIMM HIJIOKOXHUX, CKEJEThl MO3BOHOYHBIX
JKUBOTHBIX, Yydesa NTHLl U 3BEpeH, KOJUICKIMH OKaMEHEJIOCTEW, MOJIE3HBIX HCKOMAEMBIX, MYJSIKH
OpPraHUYECKHUX OCTATKOB OPraHU3MOB.

Bupmyanvnas nabopamopuas paboma «MonenupoBanue onbiToB Musiepa—tOpu no u3ydennro
abMOTreHHOT0 CHHTE3a OPraHNYeCKUX COeIMHEHUN B IEpBUYHON aTMochepe».

Jlabopamopnas paboma «I3ydeHune 1 ONMCaHUE UCKOMAEMBIX OCTATKOB APEBHUX OPraHU3MOB).

Ipaxmuueckasa paboma «I3yueHne 0cOOEHHOCTEH CTPOEHUS paCTEHUN pa3HbBIX OTAETIOBY.

Ipakxmuueckasa paboma «13yueHne 0coOEHHOCTEN CTPOSHUS TO3BOHOUYHBIX KUBOTHBIX).

Tema 5. IIpoucxoxkaeHue 4ejioBeKa — AaHTPONOTeHe3

Paznensl 1 3agaun aHTPOIIOIOTUH. METO1bl AHTPOMOJIOTUH.

CraHoBJICHHE TPEACTABICHUM O TNPOUCXOXKJICHUM YeJIOBeKa. PenurvosHbie BO33pEHMUS.
CoBpeMeHHbIE HAyYHBIE TEOPHH.

CxoacTBO 4eaoBeKa C KMBOTHBIMU. CHcTeMaTHYeCcKOe IOJIOKEHUE desloBeka. CBHACTENhCTBA
CXOJICTBA YEJIOBEKAa C JKUBOTHBIMH: CPAaBHHUTEIHLHO-MOPQOJIOTHUECKHE, AMOPHOJOTUUYECKHE,
(h13M0JIOr0-0MOXUMHUYECKHE, TIoBeAeHUecKre. OTIHYMs YesloBeKa OT JKMBOTHBIX. [IpsAMoxoxacHUE U
KOMILJIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJOBHOTO MO3ra U BTOPOM CUTHAIBHON CUCTEMBI.

JBuxymue cuibl ((akTopbl) aHTPOINOTeHe3a: OWOJIOTHYecKHUe, COLHUAIbHBIE.
CooTHoleHne OUOIOTUYECKUX U COITUATBHBIX ()aKTOPOB B AHTPOTIOTEHESE.

OcHOBHBIE CTaauU aHTpOIOTeHe3a. PaHHHE dYenoBekoOOpasHbie 00€3bsHBI (IMTPOKOHCYNBI) U
paHHUE TMOHTHIBI — OOIIME MPEeIKHd UYeTOBEKOOOpPa3HBIX 00€3bsSH U JIOACH. ABCTPATOMUTEKH —
JBYHOTHE TMpEIKU Jrojer. YUenoBek yMenbld, INEpBbIe HU3TOTOBIEHUSA Opyaui Tpyna. Yenosek
MPSMOXOJSAUINN W TEpBBIM BBIXOJ JioAei 3a mpenensl Adpuku. YenoBek rewaenbOeprckuii —
00Ul IpeIoK HeaHAEePTAIbCKOTO YeJOBeKa U YeJIOBeKa pa3yMHOro. YenoBek HeaHAepTalbCKUN Kak
BHUJ JIFOJIEH XOJIOJHOrO KiIMMmara. YenoBEeK pa3yMHBIM COBPEMEHHOTO THIIA, JIEHUCOBCKUN YEIIOBEK,
OCBOEHHE KOHTHHEHTOB 3a npeaenamu Adpuku. [laneoreHeTnka u najieoreHOMHKA.

DBOJIOIUS COBPEMEHHOTO ueloBeKa. EcTecTBeHHBIM OTOOp B TMOMYNALMSX 4YeIOBEKa.
MyranuoHHslii mporiecc W moauMmopdusM. llomynsimoHHbIe BOJHBI, Apeid TEHOB, MUTpALUi U
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«3(hEeKT OCHOBATENS B MOMYJIALUAX COBPEMEHHOTO YEIOBEKA.

UYenoseueckue pacel. [lonstue o pace. bonbiine packl: eBponieonHas (eBpa3uiickas), aBCTpaio-
HEerpouHas (3KBaTOpHajbHas), MOHI0JIONIHAs (a3UMaTCKO-aMepUKaHcKas). Bpems u nyrtu paccenenus
yeynoBeka 1Mo IutaHete. EnuHCTBO denmoBeueckux pac. HaydHasi HECOCTOSITENBHOCTh pacu3Ma.
[IpucmocoOaeHHOCTh YeIoBeKa K pa3HbIM YCIOBUSAM OKpYIXKarollei cpenbl. Biusaue reorpaduueckoit
cpensl U apetida reHoB Ha MOP(OJIOTHIO U (PU3HOJIOTHIO YeIOBEKA.

MeXIUCIUIUTMHAPHBIE ~ METOABl B (u3uueckold  (OMOJOTMYECKOH)  aHTPOTIOJIOTHH.
DBOJIIOIIMOHHAST AHTPOTIONIOTHS U TaJICOAHTPOIOJIOTHS YEIOBEUYECKUX MOMYJISIuid. buocormanbHbie
WCCIeI0BaHUsl TIPUPOABI YelloBeka. VccienmoBanue KOIBOJIOIUMU OMOJOTHYECKOTO U COLMAIBHOTO B
YeJI0BEKE.

Jlemoncmpayuu.

Iopmpemeui: Y. [apsuH, JI. Jluku, S.4. Porunckuii, M.M. I'epacumos.

Tabauyvl u cxemvi: «MeToAbl aHTPOIMOJOTUUY», «[ OJOBHOM MO3T YEJIOBEKa,
«YenoBekoobOpazHbie 00€e3bsIHBI, «Cxkener YyeJIoBeKa U CKEJNeT  IIMMIIaH3ey,
«PymuMeHTBl W aTaBU3MBI», «J[BHXKYIIME CHJIBI aHTPOIOTEHE3a», «IBOJIOIMOHHOE JIPEBO
YEI0BEKa», K ABCTPAIONUTEKY, «HeI0BEK yMemnbIi», «HeI0BeK MPAMOXO AN,

«/lenncoBckuii yenoBek» «Heannepranpub», «KpoManboHIB, «lIpeakn yenoBekay,
«DTansl HBOJTIOIUN YeJI0OBEKa», «Packl ueroBekay.

Obopyoosanue: MyISDKA OKaMEHENOCTEH, MPEAMETOB MaTEePHAIBHOW KYIbTYphl TIPEIKOB
yenoBeka, penpoaykuuu  (pororpadum) kaptMH ¢ MUDOJOTHYECKUMH U OHONICHCKUMU
CIOJK€TaMH TPOMCXOXKJICHUSI YeloBeKa, (ororpaduu HAXOJOK HCKOMAEMBIX OCTAaTKOB 4YEJIOBEKa,
CKeJeT 4YeJoBeKa, MOJeb Yeperna 4yeloBeKka M yeperna IIMMIaH3e, MOJAETb KUCTHU 4YeloBeKa M KHCTU
HIMMIIaH3€, MOJENN Topca MPEAKOB YeloBeKa.

Jlabopamopnas paboma «3ydenne ocoOEHHOCTEH CTPOCHHUS CKelleTa YeJOBEKa, CBSA3aHHBIX C
MIPSIMOXOKICHUEM.

Ipaxmuueckasa paboma «VI3ydeHnue 5K0JIOTHUECKUX aAaNTallui 4eJIOBEKay.

Tema 6. JKoJiorust - HayKa 0 B3aMMOOTHOIIEHUAX OPraHu3MoB M
HAJ0PraHU3MEeHHBIX CHCTEM C OKpY:Kawomiei cpeaoi

3apokaeHue u pasBuTHe dKojoruu B Tpymax A. ['ymGonbpara, K.®. Pynee, H.A. CeBepiiona,
. I'ekkenst, A. Tencnu, B.H. CykaueBa. Pa3nensl u 3agaun skosiorud. CBsi3b 3KOJIOTUU C JAPYTHUMU
HayKaMH.

Metonet skosiorud. [loneBbie HaOmoneHUS. DKCHEPUMEHTHI B OSKOJOTHH: MPHUPOJHBIE H
naboparopable. MojenupoBaHue B 3KOJOTHH. MOHUTOPUHI OKpYKAIOIIEH Cpeabl: JOKaIbHbBIH,
PErMOHANBHBIN U TJI00aTBHBIH.

3HayeHUEe SKOJOTMYECKUX 3HAHMI JJIs1 4CJI0BCKA. DKOJIOTHYECKOE MHUPOBO33PCHHUEC KAaK OCHOBA
CBSI3€M 4YeJIOBEYECTBA C HpHpOHOﬁ. CDOpMI/IpOBaHI/Ie 9KOJIOTUYECKOM KYJIBTYPBI U 9KOJIOTHYECKON
I'pPaMOTHOCTH HACCJICHUS.

Jlemoncmpayuu.
Ilopmpemur: A. I'ym6onbat, K.®. Pynse, H.A. CeBeprios, J. I'ekkens, A. Tencnu, B.H. Cykaues.
Tabruyvr  u  cxemwvl:  «Paz;mensl  9KOJIOTHN», «MeTopl  DKOJIOTHWY, «Cxema

MOHHUTOPHHIA OKPY/KAIOLIEN CPEIBI».
Jlabopamopnas paboma «V3ydeHue METO0B 3KOJIOTUUECKUX UCCIETIOBAHUI».

Tema 7. Opranu3msl 1 cpeia 0OMTAHUSA

Okonorndyeckue (pakTopbl U 3aKOHOMEPHOCTU UX JeictBusa. Knaccudukanus sK0JIOTHYECKUX
(bakTOpoB: abMOTHUECKHe, OMOTHYECKHE, aHTpomoreHHble. OOILIMe 3aKOHOMEPHOCTHU NeUCTBUA
skosornueckux  (akropos. IlpaBuno wmunumyma (K. Hnpenrens, FO. JInbux). TonxepaHTHOCTS.

3BpI/I6I/IOHTHLIC U CTEHOOMOHTHBIE OpraHus3MBblI.
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AbuoTtnueckue ¢axTopbl. CBET Kak 3KoJorumueckwii Qaxrop. JleWcTBUE pa3HBIX YYaCTKOB
COJIHEYHOTO CIIEKTpa Ha OpraHM3Mbl. OKOJOTMYECKHE TpYNIbl pPACTEHUH M JKUBOTHBIX IIO
OTHOIIEHHUIO K cBeTy. CUTHalIbHAs poib cBeTa. DoTonepuou3m.

Temmeparypa kak »dKomoruyeckwii Qakrop. JlelicTBHE TeMmmeparypsl Ha OpPraHU3MBL
[TolikunorepMHbIE 1 TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPIaHU3MBI.

BiaxxHocTh KaK JKOJIOTUYECKUN daxrop. [TpucnocoOnenus pacTeHun K
NoJJep)KaHUI0  BOAHOTO Oamanca. Kiaccmdukamms pacTeHWid TIO  OTHOIIGHHWIO K  BOJE.
[TpucniocobneHns KUBOTHBIX K N3MEHEHHIO BOJHOTO PEKUMA.

Cpensl oOHWTaHUS OpPraHU3MOB: BOJHAs, Ha3eMHO-BO3/YIIHAs, IIOYBEHHAs, TIyOMHHAS
MOJANOYBEHHAs, BHYTpHOpraHu3MeHHas. DU3UKO-XMMUYECKHEe OCOOCHHOCTH Cpell  OOHMTaHUs
opranu3moB. [IpucnocoOneHuss OpraHu3MoB K >KU3HH B pa3HBIX Cpedax.

buonornueckue putmel. BHemnue u BHyTpeHHUE puUTMBL. CyTOYHBIE U TOAMYHBIE PUTMBI.
[IprcnocobaeHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHUSIM YCIOBHM KU3HU.

XKuzuennoie Qopmbl opranuzMoB. [lonsitue o xuszHeHHoW ¢opme. JKusHeHHblE (DOpMBI
pacTeHMii: JepeBbs, KYCTapHMKH, KyCTapHUYKH, MHOTIOJIETHHE TpaBbl, OJHOJIETHHE TpPAaBBHI.
XKuzHeHHble POPMBI KUBOTHBIX: TUAPOOUOHTHI, T€OOMOHTHI, a3pOOHMOHTHI. OCOOEHHOCTH CTPOEHHUS U
o0pa3a KHU3HHU.

buotnueckne Qaxropel. Buapl OHOTHYECKHX B3aWMOJIEHCTBHI: KOHKYPEHIIWS, XUIIHAYECTBO,
cum6uo3 u ero ¢opmsel. [lapasuTusm, koomepaiusi, MyTyalau3M, KOMMEHCAIU3M (KBapTHPAHTCTBO,
HaxyieOHnuecTBo). Herpoduyeckue B3ammoneiicTBusi (Tormmueckue, Gopuueckue, (adpudeckue).
3HaueHue OMOTHYECKMX B3aUMOJEWUCTBUN [UIsl CYIIECTBOBAHMSI OPTaHHW3MOB B Cpele OOWUTaHUS.
IIpyHIMI KOHKYPEHTHOTO UCKIIIOUEHMS.

Jlemoncmpayuu.

Tabauywi u  cxemvi: «IKOJIOTHYECKHUE (hakTopb», «CBeToBOM CIIEKTP»,
«DKOJIOTUYECKUE TPYIIbl >KUBOTHBIX IO OTHOIICHHUIO K CBETY», «TemIOKpOBHBIE >KUBOTHBIEY,
«XO0JIOJHOKPOBHBIE KUBOTHBIE», «DU3MOJOTHUECKHUE aJaNTalud KUBOTHBIX», «Cpeabl oOuTaHHS
opranu3moBy», «buonornueckue puTMbl», «Ku3HeHHBIE (OpPMBI pacTeHUi», «Ku3HeHHBIE (HOPMBI
KUBOTHBIX», «IDKOCHUCTEMa IIMPOKOJIMCTBEHHOTO  Jiecay,  «DKOCHCTeMa  XBOWHOTO  Jiecay,
«Uermu nuTaHus»,

«XwumuangecTBoy, «Ilapazutuzmy», «kKonkypenmus», «Cumonos», «KoMMmeHcammzm.

Obopyoosanue: repbapun PacTCHUN U KUBOTHBIX, MPUCIOCOOJEHHBIX K BIUSHUIO Pa3IUYHBIX
IKOJIOTHUYECKHX  (aKTOpPOB, TepOapv  CBETOJIOOMBBIX, TCHEIIOOMBBIX M TEHEBBIHOCIUBBIX
pacTeHui, CBETOJIOOWBBIC, TEHEIIOOMBBIE M TEHEBBIHOCIHMBBIC KOMHATHBIC pacTEHHUs, repdbapuu u
KOJUIEKIIMM TETUIONIOOUBBIX, 3UMOCTOMKHX, MOPO30YCTOMUMBBIX PACTEHH, uydyena MTUIl U 3Bepeil,
repOapuu pacTeHHI, OTHOCAIIUXCS K THrpoduTam, Kcepoduram, Me3odpuram, KOMHATHBIC PACTCHHS
JAHHBIX TPYII, KOJJICKIUU >XUBOTHBIX, OOWTAIOMIMX B pa3HBIX cpeAax, repOapuu M KOJUICKLIUU
pacTeHUH W KUBOTHBIX, OOJIAJAIONIUX YEPTaMH IPUCIOCOOICHHOCTH K CE30HHBIM H3MEHEHUSIM
YCIOBUHM JKM3HH, repOapuy W KOJUICKIIMH PACTEHUU W KUBOTHBIX PA3NUYHBIX >KU3HEHHBIX (opm,
KOJUIEKIIMH KUBOTHBIX, yYaCTBYIOIIUX B PA3UYHBIX OMOTUYECKUX B3aUMOICHCTBUSX.

Jlabopamopnas paboma «BbIBlIeHNE TPUCTIOCOOIIEHUN OPraHU3MOB K BIHUSIHUIO CBETaY.

Jlabopamopnas  paboma  «BblsiBleHHE  TNPUCTOCOONEHUN  OPraHU3MOB K BIIMSIHHIO
TEeMIIEpaTypbI».

Jlabopamopnas paboma « AHATOMUYECKUE OCOOCHHOCTH PACTEHUH U3 PA3HBIX MECT OOUTAHUS.

Tema 8. Jkos10rusi BUI0B ¥ MOIYJIsSIIMiA

DKOJOTHYECKHE XapaKTepUCTUKK momyisiiuu. [lomynsuust kak Ouosioruyeckas cucreMa. Porb
HEOJHOPOJAHOCTH cpeibl, PU3NIECKIX 0aphepoB U OCOOCHHOCTEH OMONIOTHH BUAOB B (POPMUPOBAHUU
MPOCTPAHCTBEHHON CTPYKTYypbl momynsiuuidi. OCHOBHBIE TOKa3aTeNu TMOMYJISIIUN: YUCICHHOCTD,
IJIOTHOCTh, BO3pAacTHAs W TOJIOBask CTPYKTYpa, POKIAEMOCThb, MPHUPOCT, TEMI POCTa, CMEPTHOCTD,
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MHUTpaLus.

Okojorudeckas CTpykrypa mnomyasiuuud. OIleHKa 4YHCIEHHOCTH THonyiasuuu. JuHamuka
NONYJSILIMM M €€ DPEryssilys. bHOTHYECKMI IOTEHIMaN MOIyJsauud. MoaenupoBaHue AVMHAMUKH
nonyisauuy. Kpussle pocta 4YMCIEHHOCTH oy snuu. Kpusele BboKUBaHUsA. Perymsanus 4uciaeHHOCTH
MOTYJISIUI: PoJib (PaKTOPOB, 3aBUCAIINX M HE 3aBUCSIINX OT IUIOTHOCTH. DKOJOTHYECKHE CTPATETUH
BUIOB (1- 1 K-cTpaTerum).

[lonsiTue 00 oKojormueckod Hume Bujga. MecrooOutanue. MHoromepHass MOJENb
skonornueckor Humu J[.M. XarumHcona. Pasmepsl skosorndeckod HumM. lloreHnmanbHas u
peann30BaHHAs HUILIN.

Bun xak cucrema nomynsuuid. Apeaiibl BUJOB. Buibl 1 UX )KM3HEHHBIE CTPATETUH.
DKOJIOTUYECKHE SKBUBAJICHTHI.

3aKOHOM€pHOCTI/I IIOBCICHUSA U Mnrpaunﬁ JKUBOTHBIX. bHoJiornueckne MHBa3UU YYXKXCPOAHBIX
BHUIOB.

Jlemoncmpayuu.
Ilopmpem: JI.1. XaTunHCOH.
Tabauywi u cxembl: «IKOJIOTHYECKHE XapaKTEPUCTUKU TIOTTYJISIITAM,

«IIpocTpaHCTBEHHAs CTPYKTypa NONYyIsUNUW», «Bo3pacTHple MUpaMHIbl TOIYJISALAN,
«CKOpOCTh 3aceieHusl MOBEPXHOCTH 3€MIIM Pa3JU4HBIMM OpraHu3smMamMm», «MoJaeilb 3KOJOTHYECKON
Hum J[.M. XaTunHcoHay.

Obopyoosanue: repbapun paCTeHUM, KOJUTEKITNHT KUBOTHBIX.
Jlabopamopnas paboma «IIpucnocoOiaeHust CEMSH PACTEHHI K PaCCEIICHUION.

Tema 9. DkoJiorust coodmecTB. IKOT0rHYecKHe CUCTEMBI.

Coo0mecTBa opranu3MoB. bruorieHo3 u ero cTpykrypa. CBs3U MEKy OpraHu3MaMH B OHOIIEHO3E.

Oxocuctema kak oTkpeitas cucrema (A.Jl. Tencnu). OyHKIIMOHANBHBIE OJOKHM OPraHU3MOB B
HKOCHUCTEME: MPOAYLEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduueckue ypoBHU. Tpoduyeckue nenu u
cetn. AGnotuueckue 610ku 3xkocucteM. [1ouBbI U MBI B AKOcHcTeMax. KpyroBopoT BeliecTB U NOTOK
SHEPrUH B SKOCHCTEME.

OcHoBHBIE MMOKa3aTeNnu 3KocucTeMbl. bromacca u mpoAykuusa. DKOJOTHMYECKHUE MUPaMUIBI
qrcel, OMoOMacchl U SHEPTUU.

HanpapiienHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — cykieccuu. [lepBUYHBIE M BTOPUUHBIE
CYKIIECCUU M UX MPUYHMHBI. AHTPOIOIE€HHbIE BO3JCHCTBUS Ha cykieccuu. KimmakcHoe cooO0IiecTBo.
buopaznoobpasue 1 noaHOTa KPyroBOpPOTa BEUIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoaHbIe SKOCUCTEMBI.

AHTpPOIIOTEHHBIE ~ JKOCHCTEeMBL.  Arposkocucrema.  Arpoueno3.  Pazmuums — mexay
AHTPONOTEHHBIMU U MPUPOTHBIMU IKOCHUCTEMAMHU.

Ypboskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. l'opoackas ¢mopa u ¢ayHa.
CuHaHTponu3anus ropoJckoil gaynsl. buonornyeckoe U X034iCTBEHHOE 3HAUEHUE arpO’IKOCUCTEM U
ypOOIKOCUCTEM.

3aKOHOMEPHOCTHU (dhopMupoBaHUs OCHOBHBIX B3aMMO/ICHCTBHIA OpraHu3MOB B
sKocucTeMmax. [lepeHOC HSHEpruuM U BEIIeCTB MEXAY CMEXKHBIMH JKOCHCTEMaMH. YCTOWYMBOCTH
OpraHW3MOB, TIOMYNALMA W DKOCHCTEM B  YCIOBHUSX €CTECTBEHHBIX U aHTPOMOTEHHBIX
BO3JECHCTBUN.

MeT010J10THsi MOHUTOPUHTA €CTECTBEHHBIX U AHTPOTIOT€HHBIX SKOCUCTEM. .

Jlemoncmpayuu.

Ilopmpem: A.Jl. Tencmn.

Tabnuysr u cxemvi: «CTpykTypa OHOIIEHO3a», «DKOCHCTEMa MIUPOKOIMCTBEHHOTO JIeCay,
«JKocucTeMa XBOWHOTO Jeca», «DyHKIMOHAIBHBIE TPYIIBl OPraHU3MOB B DKOCHCTEMEY,
«KpyroBopoT BelecTB B dkocucTeMey, «Llenu nmutanus (macTOuIHas, JETPUTHAS)», « IKOIOTHIECKAsS
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nUpaMuia 4ucem», «IKOJOruvecKas NHpaMuaa OuoMacch, «IKoJoTrnYecKas nupamMua
sHeprum», «OOpa3zoBanue OoJoTay,

«I[lepBuunas cykueccusi», «BoccTaHoBnenue meca mociae moxapa», «IKOCUCTEMA 03€pay,
«ArpoueHo3», «KpyroBopoT BellecTB U IOTOK 3HEPrUU B arpoleHO3e»,
«[Ipumeps! ypbo3kocucTeM».

Obopydosanue: Tepbapuy pacTCHHN, KOJUICKIIMM HACEKOMBIX, Yydelna NTHI[ W 3Bepei,
repOapuy KyJIbTypHBIX U AUKOPACTYIIMX PACTEHUH, aKBapUyM KaK MOJIENIb SKOCUCTEMBI.

Ilpakmuueckas paboma «V13ydeHue u onucanue ypoos3KOCUCTEMBI».

Jlabopamopnas paboma «V3ydeHne pa3sHOOOpa3wWsi MEIKUX IOYBEHHBIX UICHHUCTOHOTHX B
Pa3HbIX IKOCUCTEMAX).

Oxckypeuss «IKCKypcHsi B TUIUYHBIN OHoreoneHo3 (B AyOpaBy, Oepe3HsK, €IbHHMK, Ha
CYXOJIOJIbHBIN WM TIOWMEHHBIHN JIyT, 03€p0, 00JI0TO)».

Oxckypcus « IKCKYpCHs B arpodKOCUCTEMY (Ha MOJIE WITH B TETUTMYHOE XO3SIHCTBO ).

Tema 10. Buocdepa — riodaabHas IKoCHCTEMA

buocdepa — oOmeryianeTapHas 00070uKa 3emutn, rie CYILIECTBYET WJIU
cyllecTBOBasla XH3Hb. Pa3Butue mnpencraBieHuil o Ouocdepe B Tpyaax 3. 3rocca. Yuenue B.U.
Bepnanckoro o 6uochepe. Obmactu 6mochepst u ee cocraB. XKuBoe BemiecTBo Ouochepsl U ero
(GyHKIMH.

3aKOHOMEPHOCTH cCyliecTBOBaHMs Ounocdepbl. OcobeHHocTn Ouochepsl Kak TI0OATBHON
sKocHucTeMbl. JlnHaMuyeckoe paBHOBecHe B Onochepe. KpyroBopoTs! BelecTB U OMOT€OXUMHUYECKHE
uuKiel (yriepoja, asora). PUTMUYHOCTB siBiIeHUN B O6uocdepe.

3onanpHOCTh Onochepsl. [lonsarue o 6mome. OCHOBHBIE OMOMBI CYIIIM: TYHJIpa, XBOWHBIE Jeca,
CMEIIaHHbIE W IIMPOKOJUCTBEHHBIE Jieca, CTENH, CaBaHHBI, IYCTHIHH, TPOMHUYECKHUE Jeca,
BBICOKOTOPBs. Kitumar, pacTUTENIbHBINA 1 )KUBOTHBIA MU OMOMOB CYIITH.

Crpyktypa u (GyHKIMS OKUBBIX CHCTEM, OLIEHKa HX PpPECypCcHOro TMOTeHIHala |
OonocdepHbIX QYHKITUH.

Jlemoncmpayuu:

Ilopmpemu1: B.1. Bepnanckuii, 3. 3rocc.

Tabauyvr u  cxemwr:  «l'eocdeppr 3emim», «Kpyrosopot azoTa B NPUPOJIE»,
«Kpyrosopor yriepoja B MpUPOAL», «Kpyrosopor KHCTIOpoaa B MPUPOAEL»,
«KpyroBopoT Bojibl B ipupoae», «OCHOBHBIE OMOMBI cylny, «KinnMmartnyeckue mosica 3emMiin,

«Tynnpay, «Taiiray, «CMmenaHHbBIN nec», «lllupokosucTBEHHBIN JIeC»,

«Crenby, «CaBanHay, «I[lycTeiHsy, « Tponnveckuii aec.
Obopydosanue: Tepbdbapuu pacTeHUI pa3HbIX OMOMOB, KOJIIEKIIUH KUBOTHBIX.

Tema 11. YenoBek u oKpy:kamomas cpeaa

DKOJOTHYECKHe KPU3UCHI U MX MpUYHMHBL. Bo3nelicTBue uyenoBeka Ha Ouocdepy. 3arpsisHEHHE
BO3IyIIHOM cpeapl. OxpaHa Bozayxa. 3arps3HeHHe BOAHOW cpenpl. OxpaHa BOJHBIX PECYpPCOB.
Pa3pymenue nousbl. OxpaHa NOYBEHHBIX pecypcoB. M3MeHeHne KiuMara.

AHTpPOIIOTEHHOE BO3JEMCTBUE HA PACTUTEIBHBIM M KUBOTHBIA MHp. OXpaHa pPacTUTENBHOIO U
KHUBOTHOrO MHpa. OCHOBHbIE NMPUHLIUIBI OXpaHbl Mpupoasl. KpacHele kHurn. Ocobo oxpaHseMmble
npupoausie Tepputopun (OOIIT). boranuueckue caapl U 300J0TMYECKHE TAPKH.

OcHOBHBIE TPUHLMIIBI YCTOWYMBOTO Ppa3BUTHs YEIOBEUECTBA M NPUPOIbl. PanmoHampHOE
MIPUPOJIOTIOIIF30BAHNUE U COXpPaHEHUE OMOJIOrHUEcKOro pazHooOpasus 3emin. OOue 3aKOHOMEPHOCTH
rJI00ABHBIX JKOJIOTUYECKUX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpH3UCa M €ro BEpOSTHHIE
MIOCJIEICTBUS.

Pa3BuTHe METOI0B MOHUTOPHHTA PA3BUTHS OTIACHBIX TEXHOTE€HHBIX ITPOLIECCOB.
Lemoncmpayuu:
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Tabauyvr u cxemvi: «3arpsizHeHue aTMOchepbl», «3arps3HeHHe TUAPOCHEPbD»,
«3arpsizHeHue mouBb, «[lapHukoBeii 3ddexT», «Ocob0 oxpaHseMbie MPUPOJHBIC TEPPUTOPHI,
«Mojienu yrpaBiasieMOro MUpay.

Obopyodosanue: GoTorpaduu OXpaHsIeMbIX pACTCHHN U )KUBOTHBIX KpacHoit kauru Poccuiickoit
®enepaunn, KpacHol KHUTH perHoHa.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBI
IO BUOJIOT U HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ysbTaTaM OCBOCHHUS 0OYYarONIMMUCS MPOTpaMMm
cpenHero oOmero oOpa3oBaHMS: JUYHOCTHBIC, METANpPEIMETHBIC U MPEIMETHEIE.

B cTpykType JIMYHOCTHBIX pE3yJbTaTOB OCBOCHHS IMPOTrpaMMbl 1O OHOJIOTUM BBIACICHBI
CJIEIYIOIINE COCTABJISIONINE: OCO3HAHUE OOYJAIOIUMHUCS POCCHICKON TPakJIaHCKOW MJIEHTUYHOCTH
— TOTOBHOCTH K CaMOPa3BHUTHIO, CAMOCTOSITEJIBHOCTH M CAMOOTIPENICIICHUIO, HAIMYNE MOTHUBAIIUHN K
00y4YeHHIO OHMOJIOTHH, IeJICHANIPABICHHOE pa3BUTHE BHYTPEHHUX YOEXKIEHUW JIMYHOCTH Ha
OCHOBE KIIIOUEBBIX IIEHHOCTEH W  HCTOPUYECKUX  TpaJulUd  pa3BUTUA  OHMOJIOTMYECKOTO
3HaHUA, TOTOBHOCTb M CHOCOOHOCTE 06yqa101111/1x051 PYKOBOJCTBOBATLCA B cBOEH JACATCIIbHOCTHU
[IEHHOCTHO-CMBICIIOBEIMH ~ YCTAaHOBKAMH, TMPUCYIIMMH CHCTEME OHOJIOTHYECKOTO 0O0pa30oBaHUs,
HAJINYHUEC TPaBOCO3HAHHA SKOJIOTUYECKOM KYyJIbTYpPBHbI, CHOCOOHOCTH CTaBUTH o u CTPOUTH
JKU3HCHHBIC IUVIAHBI.

JIN4HOCTHBIE  pe3yNbTaThl  OCBOEHMSI  IpOrpaMMbl [0  OHOJIOTMM  JIOCTUraloOTCs B
C€ANHCTBEC y‘Ie6HOI\/II n BOCIIUTATEIbHOMN ACATCIIBHOCTHU B COOTBETCTBUU C
TPpaaAUIIUOHHBIMHU pOCCI/IfICKHMI/I CONUOKYJIBbTYPHBIMH, HCTOPUYCCKHMMHU U IOYXOBHO-HPABCTBCHHBLIMHU
LEHHOCTAMM, MPUHATHIMU B OOILECTBE MpaBWJIaMU W HOPMaMU TOBEICHUS u CHOCOOCTBYIOT
mmporeccaM  CaMOITO3HAHMs,  CAMOBOCIMTAHMS M CaMOPAa3BUTHS, PA3BUTHSI BHYTPEHHEH MO3ULIAU
JIMYHOCTH, MAaTPUOTH3Ma W YBAXEHUsA K 3aKOHY W MPABONOPAIKY, YEJIOBEKY TPyAa M CTapliemy
MTOKOJIEHUIO, B3aUMHOTO YBa)XKEHHsI, OEPEKHOTO OTHOLIEHUS K KYJIbTYPHOMY HACJIEIUIO U TPAIULIHIM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, NpUpoae U OKPYKAOUIEH Cpeae.

JIM4HOCTHBIE pE3yNbTaThl OCBOEGHMSI y4deOHOro mnpenmera «buonorus» MOKHBI OTpaxaTh
TFOTOBHOCTb U CIIOCOOHOCTH OOYYalOUIUXCS PYKOBOJICTBOBATbCA CGHOPMUPOBAHHON BHYTpEHHEH
MO3ULMEN JIMYHOCTH, CHUCTEMOW ILIEHHOCTHBIX OpPHUEHTAIUH, MO3UTUBHBIX BHYTPEHHUX YOEKICHHI,
COOTBETCTBYIOIIUX TPAJAULIMOHHBIM LIEHHOCTAM POCCHUHCKOTO O0IIECTBa, pacHIMpEeHUE >KU3HEHHOTO
ONBITa M ONBITA JEATEIBHOCTH B MPOLECCE PEATU3ALMH OCHOBHBIX HAIPABJICHUM BOCHUTATEIbHOMN
NEeSATENbHOCTH, B TOM YUCJIE B YACTHU:

1) rpasaancKoro BocHuTAHMS:

c(OPMHPOBAHHOCTh ~ TPAKAAHCKOH  MOHIMM  OOYdYaroOMIErocs KaK  AaKTHBHOTO |
OTBETCTBEHHOTO WIEHA POCCHIICKOTO 00IIECTBa;

OCO3HAHHE CBOMX KOHCTHTYIHOHHBIX MpaB M OOS3aHHOCTEH, yBaKEHHE 3aKOHA U
IPaBOTIOPSAIKA,;

TOTOBHOCTh K COBMECTHOM TBOp‘IGCKOfI ACATCIIBHOCTU IIpHU CO3AaHUUN y‘Ie6HBIX ITPOCKTOB,
peUICHUH y‘Ie6HBIX 1 IIO3HABATCJIbHBIX 3a/1a4, BBIIIOJTHCHUN OMOJIOTMYECKHUX 9KCIICPUMCHTOB;

CIIOCOOHOCTH OIPCACIIATH CO6CTB€HHYIO MO3HUIHIO I1I0 OTHOHMICHUIO K ABJICHUAM COBpeMeHHOﬁ
JKU3HU U OOBSICHATH €c,

YMCHHE YUYUTBIBATH B CBOUX JIENCTBUAX HeO6XO,Z[I/IMOCTI> KOHCTPYKTHBHOT'O B3aMMOJIEHUCTBHUS
JIoaen ¢ Pa3sHbIMU y'6e)K,Z[eHI/I$IMI/I, KYJIbTYPHBIMU HCHHOCTAMH H COLUAJIBHBIM ITOJIOKCHUCM,

TOTOBHOCTL K  COTPYAHHUUYCCTBY B mnmpounecce COBMCCTHOT'O  BBIINIOJTHCHUSA y‘le6HBIX,
MO3HABATCJIBbHBIX U HUCCICAOBATCIILCKUX 3a4a4, YBAKUTCIBHOI'O OTHOIICHUS K MHCHHIO OIIIIOHCHTOB
npu O6cy)K,[[eHI/II/I CIIOPHBIX BOIIPOCOB OHOJIOTUYECKOTO COACPIKAHUSA,

TOTOBHOCTB K TYMaHHTapHOﬁ )51 BOHOHTCpCKOfI JACATCIIBHOCTH,
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2) NaTPHOTHYECKOI0 BOCHHTAHMS:

c(OPMHUPOBAHHOCTh POCCHUICKON TpakIaHCKON HWIACHTUYHOCTU, MATPHUOTH3Ma, YBAKEHUS K
CBOEMY HApOJly, YyBCTBA OTBETCTBEHHOCTHU Iepen PoaumHON, ropaoctu 3a cBOW Kpal, cBoro Ponuny,
CBOW SI3bIK U KYJIBTYPY, IPOIIOE U HACTOSILEE MHOTOHAIMOHAIBLHOTO Hapoaa Poccnu;

LIECHHOCTHOE OTHOILIECHUE K MPUPOJHOMY HACJIEAUI0O M MaMATHUKAM MPUPOAbI, JOCTUKECHHSIM
Poccuu B Hayke, UCKYCCTBE, CIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ] POCCHICKMX YYCHBIX B CTAaHOBIICHWE M PAa3BUTHE OHOJIOTHH,
MMOHUMAaHMSI 3HAYeHHsI OMOJIOTHH B MO3HAHUHU 3aKOHOB MPUPOJBI, B )KU3HU YEJIOBEKAa U COBPEMEHHOTO
00IIIeCTBA;

uaeiHass yOexkJIeHHOCTh, TOTOBHOCTh K CITy)KEHUIO M 3amure OTedecTBa, OTBETCTBEHHOCTH 3a
ero cynp0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHE AYXOBHBIX IEHHOCTEN POCCUIICKOro Hapo1a; CPOPMUPOBAHHOCTD

HPABCTBEHHOT'O CO3HAHMS, STHYECKOTO TOBEICHHUS;

CIIOCOOHOCTh OIICHUBATh CUTYAIIMI0 W TMPUHUMATH OCO3HAHHBIE PEIICHUS, OPUEHTHPYICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IECHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/1a B IOCTPOCHUE YCTOMYMBOTO OYyTyIIETO;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POJUTENSIM, CO3JAaHUI0O CEMbA HAa OCHOBE OCO3HAaHHOIO
MPUHATUA LICHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUU C TpaauLUsIMU HapodoB Poccuu;

4) rcTeTnuecKoro BOCHUTAHHUS:
SCTETMYECKOE  OTHOIIGHHME K  MHPYy,  BKJIIOYas  OCTETHKY  ObITa,  HAy4yHOTO H
TEXHHYECKOTO TBOPYECTBA, CHOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIICHHIA;
TIOHUMAHHE SMOIMOHAIEHOTO BO3EHCTBHS KUBOM TPHPO/IBI U €€ IIEHHOCTH; TOTOBHOCTD K
CaMOBBIPAKEHHIO B PA3HBIX BUIAX HCKYCCTBA, CTPEMJICHHUE TIPOSBIIATH

KadyecTBa TBOpquKOﬁ JIMYHOCTH,
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5) ¢uzuueckoro BocnuTaHuUN:

NOHMMAHUE U peaju3auus 370poBOro M Oe3omacHoro obOpasa XWU3HM (30pOBOE IMHTaHUE,
COONIIO/ICHNE TUTHEHHYECKUX MpPaBHJI W HOpPM, COAJaHCHPOBAHHBIM PEXHUM 3aHATHN M OTAbIXA,
perynsipHasi (puznyecKas aKTHUBHOCTB), OEPEKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PU3HUECKOMY U ICHXHYECKOMY 3/J0POBBIO;

MOHMMaHHUE EHHOCTH MPaBWJI UHAWBUAYAIHFHOTO U KOJUICKTHBHOTO 0€301IaCHOTO MOBEACHUS B
CUTYaLIUsX, YTPOKAIOIIUX 3J0OPOBBIO U )KU3HU JIIOJICH;

OCO3HAHHME TIOCIEACTBHA W HENPUATHS BPEAHBIX TMPHUBBIYECK (YMOTPEOJICHUS AIKOTOJIS,
HapKOTHUKOB, KYPEHHS);

6) TpyaoBoro BocnuTAHMS:
TOTOBHOCTb K TPYJly, OCO3HAHHE LICHHOCTH MacTepCTBa, TPYIAOI00HE;
TOTOBHOCTh K AKTHUBHOW JESATEIHHOCTH TEXHOJIOTHYECKOW M COIMAIbHOM HAmlpaBJICHHOCTH,
CrIOCOOHOCTh UHUIIMUPOBATH, INIAHUPOBATH U CAMOCTOSITEIILHO BBITIOJHATH TAKYIO JCSTEIHHOCTH;
WHTEpEC K pasnuyHbiM cdepam npodecCHOHAIBHOW ACSITENBHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOD Oymymien mpodeccun u peann3oBbIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;
TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHMIO HA TIPOTSHKEHUN BCEH KU3HH;

7) 3K0JI0rMYecKOro BOCIHTAHHS:

HKOJIOTUYECKH I1eJIeCO00pa3HOe OTHOIICHHE K TPUPOJE KaK HCTOYHUKY JXKHU3HU Ha 3emile,
OCHOBE €€ CYIIIECTBOBAHHS;

MOBBIIICHUE YPOBHS JKOJOTMYECKOW KYJABTYPHI: TpPHUOOpPETEHHE ONbBITa IIAHWPOBAHUS
MOCTYITKOB U OIIEHKH WX BO3MOJKHBIX ITOCIICACTBUH TSI OKPY)KAIOIEH CPEIIbI;

0CO3HAHHE TJIO0ATEHOTO XapaKTepa SKOJIOTHYECKHUX MPOOIIEM U IyTeH X PEUIeHUS;

CIOCOOHOCTh HCIIOJIL30BaTh MPHOOpETaeMble TPU W3YYECHUHM OWOJIOTHH 3HAHUS W YMECHHUS MPU
pemeHny MpoOJieM, CBS3aHHBIX C pallMOHAIBHBIM TPUPOIONOIH30BaHUEM (COOTIOACHUE TPABHII
MOBEJICHHs B TIPUPOJIC, HANIPABJICHHBIX HAa COXPAHECHUE PABHOBECHS B DKOCHUCTEMax, OXpaHy BHJIOB,
IKOCHUCTeM, Onochepsl);

aKTHBHOE HENPHUATUE NCHCTBUH, MPUHOCAIINX BPEI OKpYXKAIOIIEeH MPUPOJHOW Cpele, YMEHHUE
MIPOTHO3UPOBATh HEOJIATOTPUSTHBIE SKOJIOTMYECKUE MOCICICTBHS MPEANPUHUMAEMBIX NEHCTBHHA WU
MPeOTBpAIATh UX;

HAJIMYHE PA3BUTOTO SKOJIOTUYECKOTO MBIIIJICHHUS, SKOJIOTUYECKON KYIBTYPBI, OTIBITA
JESTETbHOCTH YKOJIOTHYECKOM HANIPABJICHHOCTH, YMEHUS PYKOBOJICTBOBATHCSI MU B
M03HABATEIbHON, KOMMYHHMKATUBHOW W COLMAIBHON TNpPAaKTUKE, TOTOBHOCTH K yYacTHIO B
MPAKTUYECKOM JICATEIILHOCTH 3KOJIOTHYECKON HAIPABICHHOCTH;
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8) neHHOCTH HAYYHOI0 IIO3HAHMS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHs], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HAyK{ ¥ OOIIECTBEHHOH NMPAKTHKH, OCHOBAaHHOTO Ha JUAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOEr0 MECTa B NOJUKYJIbTYPHOM MHPE;

COBEPLICHCTBOBAHUE S3bIKOBOM M YHUTATEIbCKOM KyJIbTYpbl KaK CpEeACTBa B3aUMOJACHUCTBUS
MEXY JIFOJIbMU U TIO3HAHMSI MUPA;

MOHMMaHUe CHenuuK OWOJOTHH KaK HayKH, OCO3HaHUS €€ poiaun B (POpMHUPOBAHHUH
palOHaIbLHOTO HAy4YHOTO MBIILIJICHMS, CO3JJaHUU L[EJIOCTHOTO npejacTaBieHuss 00
OKPY)KaIOIllEM MHpE KaK O €AMHCTBE INPUPOJIbI, YelIOBeKa M OOIIECTBA, B MO3HAHUHM MPUPOIHBIX
3aKOHOMEPHOCTEHN U PEIIeHNH IpoOIeM COXpaHEHUs! IPUPOTHOTO PaBHOBECHUS;

yOEKJEHHOCTh B 3HAUMMOCTU OMOJIOTUH JUIsl COBPEMEHHON LIMBUIIM3ALIMU: 00ECTIEYeHUSI HOBOTO
YPOBHS pa3BUTHS MEIMIMHBI, CO3/aHHE TEPCHEKTUBHBIX OHOTEXHOJOTHH, CHOCOOHBIX pemnarhb
pecypcHble MpoOJIeMbl pa3BUTHUSI YEJIOBEYECTBa, IIOMCKAa IMyTell BbBIXOJAa U3  IUIOOAJIBHBIX
9KOJIOTMUECKUX MpoOjeM u olecreueHus mepexoAa K YCTOMYMBOMY pa3BUTHIO, PAlMOHAIbHOMY
WCI0JIb30BAHUIO TPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB XKHU3HU;

3aMHTEPECOBAHHOCTh B IMOJIyYEHHMH OHOJIOTMYECKMX 3HAHUW B 1LENAX MOBBIIEHUS 0O0Ien
KYJIbTYpbl, €CTECTBEHHO-HAyYHOW TIpaMOTHOCTH, KaK COCTaBHOM dYacTh (PyHKIMOHAJIBHOMN
IrPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3y4yeHUH OUOJIOTHY;

MOHMMAaHHE CYIIHOCTH METOJOB [IO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH UCHOJIb30BaTh MOJydaeMble 3HAHUS TSl aHAJIM3a U OOBSICHEHUS SIBJICHUI OKPYKalOIEro
MHpa U IPOUCXOSIINX B HEM U3MEHEHH, yMeHUe AenaTh 000CHOBAaHHBIE 3aKJIIOUEHUS HAa OCHOBE
Hay4YHbIX (PAKTOB M HMEIOIIUXCS JAHHBIX C LIEJIbI0 MOJIYyYEHHsI JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIBHO HMCIIOJIB30BaTh OMOJIOTMYECKNE 3HAHUA IS pellieHus MpobieM B
pEaJIbHBIX KU3HEHHBIX CUTyalUsIX;

OCO3HAHME IICHHOCTM HAy4YHOW JEATEIBbHOCTH, TOTOBHOCTb OCYILECTBIATH IPOCKTHYIO U
HCCIIEIOBATENIbCKYIO ACATEIbHOCTh HHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTH M CITOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BaHUIO, K AKTHBHOMY
MOJIy4EHHUIO HOBBIX 3HaHUH 110 OMOJIOTMH B COOTBETCTBUHM C )KU3HEHHBIMHU IOTPEOHOCTAMU.

B mpouecce NOCTHXXEHHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOEHMS OOY4YaIOLIMMMCSA IHPOrpaMMBbl
cpeaHero oOiiero oOpa3zoBaHMs y OOYYarOLIUMXCS COBEPLICHCTBYETCS SMOIMOHAJIBHBIA HMHTEIIEKT,
IpearnosararIiuil cChopMUPOBAHHOCTS!

CaMOCO3HAHUS, BKJIIOYAIOLIET0 CIIOCOOHOCTh IMOHMMATh CBOE 53MOIMOHAIBHOE COCTOSIHUE,
BUJIETh HAIpPaBJICHUS Pa3BUTHS COOCTBEHHON SMOLIMOHAIIBHOM cepbl, ObITh YBEPEHHBIM B ceOe;

CaMOpEryJIMpOBaHus, BKIKOYAIOIIEIO0 CAMOKOHTPOJIb, YMEHUE IPUHHUMATh OTBETCTBEHHOCTH 3a
CBO€ IOBEJECHUE, CHOCOOHOCTh aJalTUPOBAThCS K SMOIMOHAIBHBIM HM3MEHEHUSM M HPOSBIATH
I'MOKOCTb, OBITh OTKPBITBIM HOBOMY;

BHyTpeHHefI MOTHBaIlUu, BKHIOanOIHGﬁ CTPEMJICHUEC K JOCTHXXCHUIO ICJIIN U YCIICXY,
ONTUMU3M, NHUIIUATHUBHOCTL, YMCHHC ﬂeﬁCTBOBaTb, Hucexoasa n3 CBOUX BO3M0)KHOCT€I>'I;

OMIIaTHUH, BKJIIOYAIOIIEH CIIOCOOHOCTh  ITOHUMATh OMOIHUOHAJIBHOC COCTOAHUC OPYTHUX,
YYUTHIBATDH €ro Ipu OCYIICCTBJICHUHN KOMMYHUKAIIUH, CIIOCOOHOCTH K COYYBCTBUIO H
COIICPECIKNBAHUILO,

COIMAJIBbHBIX HAaBBIKOB, BKIHOYArOIINX CIIOCOOHOCTH BBICTpaNBATh OTHOHICHUSA C APYrUMU
JIIOAbMH, 33.60TI/ITBC$I, MPOSBJIATH UHTEPCC U pa3peilaThb KOH(bHHKTBI.

METAINIPEIMETHBIE PE3YJIbTATBI

MeTaHpe,Z[MeTHLIC pPE3yiIbTaTbl OCBOCHUA yqeGHoro npeamMeTa «buojorus» BKIIOYAIOT:
3HAYUMBIC JJIsL (I)OpMHpOBaHI/ISI MHPOBO33pPCHUA o6yqa10umxc;1 MCKIUCHTUIIIIMHAPHBIC
(Me)KHpe,[[MCTHBIC) 06meHaquL1e MOHATHUA, OTpAXKAIMUC HEJIOCTHOCTH HaYQHOﬁ KapTUHbBI MHpa U
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crenu(uKy METOJIOB IO3HAHUS, HCIOJIB3yeMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, JHEPTHS,
SIBJICHUE, MPOIIECC, CHCTeMa, HAYYHBINH (DaKT, MPHHIIMIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
UCClieIoBaHNe, HAOIIOCHUE, WM3MEPEHHE, SKCIEPUMEHT U JPYrHue); YHHBEpCalbHBIE Yy4eOHBIC
neicTBus (MO3HABATENIbHBIC, KOMMYHUKATUBHBIC, PETYISITHBHBIC), oOecrednBaroniie (GopMUpoOBaHUe
(YHKIIMOHATTBHOW TPAMOTHOCTH ¥ COIHMAJIBHOM KOMIIETCHIIMM OOYYarOIIUXCS; CIHOCOOHOCTh
0oOyJaronuxcss HCIIOIb30BaTh OCBOCHHBIC MEKIUCITUIUIMHAPHBIC, MHPOBO33PCHUYCCKHE 3HAHHS H
YHUBEpCalIbHbIC YUeOHBIE JCHCTBUS B MO3HABATEIHLHON M COIMATILHOM MPAKTHKE.

B pesymbrare wu3ydenuss OuOJIOrMM Ha ypOBHE cpeaHero oOmiero oOpa3oBaHUs Y
oOyuaromerocss OyayT cGOPMHUPOBAHBI TI03HABATEIbHBIC YHHBEpPCAIbHBIC YYCOHBIC JCUCTBUSA,
KOMMYHHKATHBHBIC YHUBEPCAIbHBIC Y4COHBIC NEHCTBUS, PETYJSTUBHBIC YHHUBEpPCAIBbHBIC ydeOHBIC
NEHCTBUSI, COBMECTHASI IEITEIbHOCTb.

Ilo3HaBaTeabHbIE YHUBEPCAJIBLHBIC yqeﬁﬂme aeicTBUs

Ba3oBble jjoruueckue aeiicTBus:

CaMOCTOATENIBHO  (pOpMyIMpOBaTh M aKTyalU3UpoBaTb IpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

HCIO0JIb30BAaTh MPH OCBOEHUM 3HAHUI MpUEMBbl JIOTUYECKOTO MBIIUICHUs (aHaIM3a, CHUHTE3a,
CpaBHEHHs, Kinaccudukanyuu, 00001IeHNs ), paCKPbIBaTh CMBICT OMOJIOTHYECKUX MOHITUN (BBIAETATH UX
XapaKTepHble MPU3HAKHU, YCTAHABIUBATH CBSI3U C IPYTMMH MOHATHIMU);

OTIPEIEeIIATh 1eJIU JIeATEIbHOCTH, 3a/1aBas MapaMeTpbl U KPUTEPUHU UX JOCTUKEHHSI, COOTHOCUTD
Pe3yNbTaThl JESATENILHOCTH C MOCTABIEHHBIMU LEJSAMH;

UCIOJb30BATh OMOJOrMUECKHE MOHATHS 115l 00bACHEHUS (PAKTOB U ABJICHUN )KUBOW IIPUPOIBI,

CTpPOUTH JIOTUYECKUE pacCyXIeHUs (MHAYKTUBHBIC, JAEAyKTHBHBIC, IO aHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH U TMPOTUBOPEYHS] B pPAaCCMATPUBAEMBIX SIBICHUSAX, (OPMYIUPOBATH BBIBOIBI U
3aKITIOUEHUS;

MPUMEHATh CXEMHO-MOJIEIbHbIE CpEACTBAa Ul MPEJCTaBICHUSI CYIIECTBEHHBIX CBS3ed U
OTHOIICHWH B H3y4aeMbIX OHOJOrMYEeCKMX OOBEKTaX, a TakKe IPOTUBOPEUUN pPAa3HOrO poJa,
BBISIBJICHHBIX B PA3JIMYHBIX HH(OOPMALMOHHBIX HCTOUHUKAX;

paspabaThiBaTh IJIaH pELICHUS MPOOJIEMbl C YYETOM aHalu3a MMEIOIIMUXCS MaTepHabHBIX U
HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESITEIbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB IIEJIsIM,
OIICHUBATh PUCKU TMOCIEICTBUN ACATEIbHOCTH;

KOOPJIMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSIX PEAIBHOTO, BUPTYAJIbHOTO H
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

Pa3BHUBATb KPCATHUBHOC MBIIIJICHUC ITPHU PCIHICHUH ) KU3HCHHBIX np06neM.

Ba3zoBble ucciieioBatesbCKkme JeiicTBUS:

BJIQJIeTh HAaBBIKAMHU Y4E€OHO-UCCIIEIOBATENbCKOW U IPOEKTHON J1eATeNbHOCTH, HaBbIKAMU
paspelieHuss npoOsieM, CIOCOOHOCTbIO M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY IIOHMCKY METOJOB
pELIeHNs TPAaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMUHbIX METOJ0B IT03HAHUS;

UCIOJIb30BAaTh PA3IMUHBIE BUIBl JACATEIBHOCTH IO IIOJYYEHHID HOBOIO 3HAHUSA, €r0
MHTEpHpeTanuy, NpeoOpa3oBaHUIO U MPUMEHEHUIO B YUeOHBIX CUTYALlUsAX, B TOM YHCIIE IPU CO3AaHUU
Yy4EOHBIX M COIIMATIbHBIX IPOEKTOB;

¢dbopMUpOBaTh HAayyHBIH THUIl MBILIUIEHUS, BJIAJEeTh HAyYHOW TEPMUHOJOTMEH, KIIOUYEBBHIMU
MOHATUSAMH U METOJIAMU;

CTaBUTh M (OpMynaHpoBaTh COOCTBEHHbIE 3aJaud B OO0pa3oBaTEIbHON JEATETBHOCTH U
KHU3HEHHBIX CUTYaIUsIX;

BBISIBJIATH MPUYMHHO-CIICACTBEHHBIE CBSI3U U aKTYaJIM3UPOBATH 3a/1auy, BBIIBUraTh TUIIOTE3Y €€
peleHus, HaXOAUTh apryMEHThl Ul J0Ka3aTelbCTBAa CBOMX YTBEp)KIEHHM, 3ajaBaTh MapaMeTphl U
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KPUTEPHH PEIICHHS,;

AHAJIIM3UPOBATH MOJYUCHHBIC B XOAC PCUHICHUA 3aJa4d PE3YyJIbTAaTbl, KDUTUYCCKHU OLUCHHUBATL UX
AOCTOBCPHOCTD, IIPOTHO3UPOBATHL U3BMCHCHHEC B HOBBIX YCJIOBUAX,

JIaBaTh OLIEHKY HOBBIM CHTYaIUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIICCTBIISAITh IICJICHANPABIICHHBI MOUCK IIEPEHOCa CPEICTB U CIIOCOOOB JICHCTBHUSI B
podeCcCHOHAIBHYIO CPEY;

YMCETb NCPCHOCUTL 3HAHUWS B ITO3HABATCIIBHYIO U ITPAKTHYCCKYIO oOiactu KHU3HCACATCIIBHOCTH,

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX [IPEIMETHBIX 00J1acTel;

BbLIBUI'aTb HOBBIC UACH, IPCJIaraTb OpUrnHaJIbHbIC IOAXO0AbI U PCIICHUA, CTABUTH HpO6H€MBI u
3a]a4uu, JIOMYCKAIOIINE aTbTCPHATHBHBIC PEIICHHMSL.

Pa6ora ¢ undgopmaunmeii:

OPUEHTHPOBATHCS B PA3NIMYHBIX UCTOYHUKAX MH(POpMaLuH (TEKCTe yueOHOro nocoous, Hay4qHO-
MOMYJISIPHOM JINTEpaType, ONOJIOrMUYECKUX CIIOBApsAX U CIIPaBOUYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX,
B lHTepHeTe), aHamm3upoBaTh UHPOPMALIMIO Pa3IMYHBIX BUJIOB U (POPM IPEACTABIECHUS, KPUTUUECKH
OILICHUBATh €€ JJ0CTOBEPHOCTh U HEMPOTUBOPEUYHUBOCTH;

dbopMynupoBaTh 3ampochl W HPUMEHSTh pPA3IWYHbIE METOJbl TNpPU TIOMCKE M OTOOpe
Ounosornueckoi nHPopMaIuy, He0OX0IUMOM ISl BBITIONHEHUS YUeOHBIX 3a/1a4;

MpUOOpeTaTh  OMBIT  HCIOJIb30BaHUS  MH(GOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHH,
COBEPIIECHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOUPATh ONTUMAIIbHYIO (POpMY IIpEJICTaBIeHUs Onosiornyeckoi nudopmannu
(cxembl, rpauku, TuarpamMmbl, TaOIUIIbI, PUCYHKH U IPYTOE€);

UCIOJb30BaTh HAy4YHBIH S3BIK B KauecTBE CpEACTBA IIpU paboTe C OHOJIOTHYECKOMN
uHbopManMel:  NPUMEHATh  XUMUYECKHe, (HU3MYEeCKHe W MaTeMaTU4ecKue 3HakKu U
CHUMBOJIBI, hopmyIbI, ab0OpeBuarypy, HOMEHKJIATYPY, UCIIONIh30BaTh U
IpeoOpa30BbIBATh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HAIIISTHOCTH;

BJIaJIeTh HABBIKAMH PACIO3HABAaHUS U 3aIUUTHl MHPOpMAaLKU, HHPOPMALMOHHONW 0€3011aCHOCTH
JIMYHOCTH.

KomMMyHMKaTUBHbIE YHUBEpCAJbHbIE yuyeOHbIe NeHCTBHUS
Oo0menue:

OCYILIECTBIISITh KOMMYHHUKAIlUM BO BceX cdepax MKU3HMU, AKTHBHO YYacTBOBATh B JHAJlOre
WIM JUCKYCCMU IO CYHIECTBY OOCYXJaeMOWl TeMmbl (yMEHHME 3aJaBaTh BOIIPOCHI, BBICKA3bIBATh
CYXJEHHUS OTHOCHTEIBHO BBINIOJIHEHUS TMpeylaraeMoil  3ajaud, Yy4YUTHIBATh MHTEPECHl U
COTJIACOBAHHOCTD MO3ULUI APYrUX YYACTHUKOB AUANIOTa WIH TUCKYCCHUH);

pacrno3HaBaTh HeBepOalbHbIE CpeACTBa OOIICHHs, MOHUMATh 3HAYEHUE COLUAIBHBIX 3HAKOB,
MPEANOCHIIOK BO3HUKHOBEHHS KOH(DIMKTHBIX CHTYallMil, yMeTh CMSTrdaTh KOH(DIUKTHI U BECTU
MIEPETOBOPHI;

BIIIETh Pa3IMYHBIMHU crioco0aMu OOIIEHHUS W B3aUMOJICHCTBUS, IOHUMATh HAMEPEHUsl JIPYrHX
JIOJIe, TPOSBIATH YBAXUTEIBHOE OTHOIIEHHE K COOECeTHHMKY W B KOPPEKTHOH Qopme
(bopMynTUpOBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

CoBMecTHASI JeATEJIbHOCTD:

MOHUMAaTh W UCIHOJb30BaTh IMPEUMYIIECTBA KOMAaHIHOM W WHAMBHUAYaIbHOW pabOThl MpuU
peleHn OUOJIOTUYECKOM TTPOOIeMbl, 000CHOBBIBATH HEOOXOUMOCTh IPUMEHEHUS TPYNIOBBIX (hopm
B3aUMO/ICHCTBUS MPU PELICHUH YueOHOU 3a1a4;

BBHIOMpPATh TEMATHKy U METOJbl COBMECTHBIX MACHCTBHA C Y4eTOM OOIIMX HHTEPECOB H
BO3MOYKHOCTEH Ka)kI0TO YjIeHa KOJIJIEKTHBA;

MIPUHUMATD 1€ COBMECTHOM JeSITENHOCTH, OPraHU30BbIBATh M KOOPIUHUPOBATH ACHCTBUS TIO

29



€€ JOCTHKCHHIO: COCTABIIATH IUIAH IEHCTBUM, paclpenessaTh PO C y4eTOM MHEHHUM YYaCTHHUKOB,
00CyX/1aTh pe3yabTaThl COBMECTHOH paboOTHI;

OILICHMBATh KaYeCTBO CBOETO BKJIAJa M KaXJOTO YYAaCTHHKAa KOMAaHIbl B OOIIWI pe3yibTar Mo
pa3paboTaHHBIM KPUTEPHUSIM;

npeJyiaratb HOBBIE IIPOEKTHI, OLICHUBAaTh uaem ¢ IO3ULUHU HOBM3HBI,
OpUTMHAJILHOCTHU, IPAKTUYECKOI 3HAYUMOCTH;

OCYILECTBIIATh O3UTUBHOE CTPATEIrMUECKOE NMOBEJCHNUE B Pa3IMUHBIX CUTYalUsIX, IPOSBISATH
TBOPUYECTBO U BOOOpa)keHUE, ObITh MHULIUATUBHBIM.

PeryasitTuBHble yHHBepcajibHble y4eOHbIe elCTBUSA
Camoopranu3zanms:

HCI0JIb30BaTh OMOJIOTMYECKUE 3HAHUS Ul BBISBICHUS MPOOJIIEM M MX PELICHUS B )KU3HEHHBIX
1 y4eOHBIX CUTYyalLUAX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKHUX 3HAHHWI LIeNeBbl€ UM CMBICIOBBIE YCTAHOBKM B CBOMX
JNEUCTBUAX M TIOCTYNKaX MO OTHOLICHUIO K JKUBOW MPHUPOJIE, CBOEMY 3J0pPOBBIO U 3JI0POBBIO
OKPYXKAIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISATH MO3HABATENIbHYIO JESTENbHOCTD, BBISBISATH MIPOOJIEMBI, CTABUTD
1 (GopMynupoBaTh COOCTBEHHBIE 33/1a4 B 00pa30BaTEIbHON AESITEIbHOCTH U )KU3HEHHBIX CUTYaAIUX;

CaMOCTOSITEJIBHO COCTaBJATh IUIAH pEIIeHUs MpoOJeMbl C YYETOM HMMEIOIIHUXCS PECYpPCOB,
cOOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHUII;

JaBaTh OIIEHKY HOBBIM CHTYAITUsIM;
paciupsaTh paMK1 y4eOHOTO IIpeMeTa Ha OCHOBE JIMYHBIX MTPEANOUYTEHUI;
JieNlaTh OCO3HAHHBIA BBIOOpP, apryMEHTHpPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a PEIICHHE,;

OILICHUBATh MPUOOPETEHHBIH OTIBIT;
croco0cTBOBaTh (OPMUPOBAHUIO M TPOSBICHUIO IIUPOKOW SPYIUIMA B Pa3HBIX 001acCTIX
3HaHUH, TTOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENILHBIN U KYJbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYyallUsIM, BHOCHUTh KOPPEKTHUBBI B JESATEIbHOCTb, OILEHUBATH
COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

BJIaJIETh HaBbIKAMU IO3HABATENbHOHN pe(IeKCHH KaK OCO3HAHHUS COBEpIIaeMbIX NCHCTBUI U
MBICIIUTEIBHBIX MPOILIECCOB, UX PE3YIbTATOB U OCHOBAHUH, HCIIOJIb30BATh MPUEMBI peQIIeKCUU JUIS
OIICHKHU CUTYalllU, BEIOOPA BEPHOTO PEIICHHUS;

YMETb OLIEHUBATh PUCKH M CBOEBPEMEHHO MPHHUMAThH PEIICHUS MO UX CHIKEHUIO; MPUHUMATh

MOTHBBI U apT'YMEHTBI APYTUX [IPHU aHATTU3E PE3YIbTATOB JACSTEIbHOCTH;

IIpunsitue ceds U Apyrux:
MPUHUMATD ce0s, TOHUMAasi CBOM HEJIOCTAaTKU U JOCTOMHCTBA;
MIPUHUMATh MOTUBBI U APT'YMEHTHI JPYTUX MPU aHAINU3€E PE3YNIbTATOB ACATEIbHOCTH; IPU3HABATD
CBOE IIPaBO M IPaBO JPYTUX Ha OIINOKY;
pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP C TIO3UIIUU JPYTOTO YEIOBEKA.
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HNPEJIMETHBIE PE3YJIbTATBI

[IpenMeTHBIC pe3yibTaThl OCBOCHUS COJACpKaHHMs ydeOHOro mpenmera «buosorus» Ha
yriayOJICHHOM YypOBHE OPHUEHTHPOBaHBI Ha oOecmedeHrne MpOo(UIBLHOrO OO0YYeHUS OOyYaromIHXCs
Oouonornu. OHM BKJIIOYAIOT: crenudHuuecKkue i OMOJOrMM HaydHbIE 3HAHMA, YMEHUSI u
CIOCOObI  JICHCTBMI 10 OCBOCHHIO,  MHTEPIPETAlMH U MPEOOPA3OBAHMIO 3HAHUM, BUJIbI
JEATEILHOCTH MO MOJYYCHHUIO HOBBIX 3HAHHMI M MX NMPUMEHCHHUIO B PA3IMYHBIX YUYCOHBIX, a TAKKE B
peabHBIX XKU3HCHHBIX CUTYyalsX. [IpeIMeTHBIC pe3yabTaThl PEICTABICHBI [0 TOJIaM U3y4YCHHUS.

[IpenmeTtHbIe pe3ynbTaThl OCBOCHHUs yueOHOTO peamera «buonorus» B 10 kiaacce
JOJIKHBI OTpaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUH O MeCT€ M pOJiM OHOJOTMM B CHUCTEME ECTECTBEHHBIX HAyK, B
(OpMHUPOBAHUM €CTECTBEHHO-HAyYHOM KapTUHBI MHUpA, B MO3HAHWU 3aKOHOB IMPHUPOJBI U PELIECHUH
npo0JieM palMoOHAIbHOTO MHPUPOJOTNOIb30BaHUs, O BKIJIAJIE POCCUHMCKUX M 3apyO€KHBIX YUEHBIX B
pa3BuTHE OHOJIOTHH;

BJIQJICHUE CHCTEMOM OHOJIOTUYECKMX 3HAHUI, KOTOpas BKJIIOYAET: OCHOBOIOJAraromue
OMoJOrMYeckue TEPMHUHBI W TOHATUS (KU3Hb, KIJIETKA, OpraHu3M, MeTadoJu3M, TOMEOCTas,
CaMOpEeryJslts, CaMOBOCIIPOU3BEJCHHE, HACIEICTBEHHOCTh, U3MEHUYMBOCTh, POCT U DPa3BUTHE),
Oouonormueckue Teopun (kierounas Teopuss T. IlIBawna, M. Illneiinena, P. Bupxosa,
XpOMOCOMHAasi Teopusi HaciencTBeHHoctH 1. Moprana), ydenuss (H.M. BaBunoBa — o meHTpax
MHOT000pa3usi ¥ MPOUCXO0KIEHUS KyJIbTYPHBIX pacTeHUH ), 3aKOHBI (€IMHO00pa3Hs TOTOMKOB IIEPBOTO
MOKOJIEHUS, pACUIEIUIEHUs, YHCTOTHl TaMeT, He3aBUcMMOro HacienoBanuss [. Menzens,
TOMOJIOTUYECKHX PSIJAOB B  HAcleACTBeHHOW wu3MeHumBoctn H.M. BaBuiopa), mnpuHIUIBI
(KOMIUUIEMEHTapPHOCTH);

BIIaJICHUE OCHOBHBIMH METOAaMH HAY4YHOTO MO3HAHMS, UCIIOJIb3YEeMBIMU B
OMOJIOTMUECKNX  HWCCJICJOBAHUSAX JKUBBIX OOBEKTOB (ONMMCaHWe, W3MEpeHue, HaOI0aeHue,
IKCIIEPUMEHT);

YMEHHUE BBIJCTATh CYIICCTBEHHBIC TPHU3HAKH: BUPYCOB, KIETOK MPOKAPHUOT M DYKAPHOT,
OJTHOKJICTOYHBIX M MHOTOKJICTOYHBIX OPraHU3MOB, B TOM 4HClIe OakTepuid, TpuOOB, pPaCTCHUH,
KUBOTHBIX M YEJIOBEKa, CTPOCHHUS OPraHOB M CHCTEM OPraHOB PACTCHUH, >KMBOTHBIX, 4YEJIOBEKa,
MPOIIECCOB  KU3HENEATSILHOCTH, MPOTEKAIIUX B OPraHU3Max PAacTCHUH, KUBOTHBIX M YEIOBEKa,
OMOJIOTMYECKHX IIPOIIECCOB: OOMEHa BEIIECTB (MeTaboam3M), MIPEBPAIICHHS SHEPTHUH,
OpOIKeHMS, aBTOTPO(HOTO M TeTepOTPO(HOr0 THUIIOB MUTAHUs, (HOTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, MeEi03a, raMeToreHe3a, SMOPHOTreHe3a, MOCTIMOPUOHAIBHOTO pa3BUTHS, Pa3MHOXKCHUS,
WHMBHUIYAIBHOTO pa3BUTHS OpraHM3Ma (OHTOTCHE3a), B3aMMOJICHCTBHSI TEHOB, TI'€TEpPO3HCa,
HCKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTaHABIMBATh B3aUMOCBS3M MEXKJIy OpPraHOWJaMU KICTKH W WX (QYHKIHSIMH,
CTPOCHHEM KIIETOK DPa3HBIX TKaHEH M WX (DYHKIUSIMH, MEXIy OpraHaMH U CUCTEMaMHU OPTraHOB Yy
pacTeHMii, JKUBOTHBIX U Y€JIOBEKa U MX (DYHKIUSAMH, MEXKIY CUCTEMaMHU OPTaHOB U UX (QYHKIUSIMH,
MEeXAy dTamamMu OOMeHa BEIIeCTB, dTallaMy KJIETOYHOTO IIMKIJIA M >KM3HEHHBIX IIUKIOB OPTaHU3MOB,
dTamamMu 3MOPHOHANBFHOTO PAa3BUTHS, TEHOTHIOM MU (eHOoTUroM, GEeHOTUIIOM U (hakTopamu cpelibl
OOUTaHHS;

YMEHHE BBISBIATH OTIUYMUTEIbHBIC TMPU3HAKK JKUBBIX CHUCTEM, B TOM YHCJIE pPACTECHUH,
KUBOTHBIX U YEIIOBEKA;

YMEHHE HCIOIb30BaTh COOTBETCTBYIONINE AapTyMEHThI, OWOJIOTUYECKYIO TEPMHUHOJIOTUIO H
CUMBOJIUKY JIJIS I0KA3aTeNbCTBA POJACTBA OPTaHU3MOB PAa3HBIX CUCTEMATHUYECKHUX TPYIIIL;

YMEHHE pelarh OMOJOTHYECKHE 3aJaud, BBISBISATH MPUUMHHO-CIEACTBEHHBIE CBS3H MEXIY
UCCIIeTyeMbIMU OUOJIOTUYECKUMHU TPOLIECCAMU U SIBIICHUSIMU, JeNaTh BBIBOABI W TMPOTHO3BI HA
OCHOBaHUU TOJYYCHHBIX PE3YIbTATOB;
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YMEHHUE BBITOJHATH J1a00paTOpHBIEC U MPaKTUYECKHe paboThl, COONI0OIAaTh MpaBuiia mpu padore ¢
y4eOHBIM U JJabOpaTOpHBIM 000PYAOBaHUEM;

YMEHHE BBIJBUTATH THIIOTE3bI, TPOBEPSATH UX IKCIECPUMEHTAIBHBIMU CPEACTBAMH, (GOPMYIUPYSI
1eJIb UCCIICIOBAHMSI, aHATTU3UPOBAThH MOJyYCHHBIEC PE3YNIbTAThl U JIENaTh BBIBOJIBI,

YMEHHE YYacTBOBaTh B Yy4eOHO-HMCCIIEOBATENHCKON paboTe 1O OHWOJIOTHH, SKOJOTUH U
MEIWIMHE, TPOBOAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOMIECTB, W MyOIMYHO NPEIACTABIATH
MOJTyYCHHBIEC PE3Yy/IbTAThl HA YUCHUUECKUX KOH(PEPEHITHSIX;

YMEHHE OLEHHBATh TUYECKHE aCTEeKThl COBPEMEHHBIX HMCCIEIOBAHUN B 00JacTH OMOJOTHH U
MEIUIUHBI (KIOHUPOBAHUE, WCKYCCTBEHHOE OIUIOJAOTBOPEHHE, HANPABICHHOE M3MEHEHHE IeHOMa U
CO3/IaHUE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIA BHIOOp Oymyiied mnpodeccHoHaIbHOW NEeATeThHOCTH B
obmact OWOJOTHH, METUIMHBI, OHMOTEXHOJOTHH, BETCPHUHAPHH, CEIBCKOTO XO3SCTBA, MHUIIEBOM
MPOMBIIIICHHOCTH, YIITYOJISTh TIO3HABATEbHBIM HHTEPEC, HANPABICHHBI HAa OCO3HAHHBIA BHIOOP
COOTBETCTBYIOIIIEH TPOPeccui U MPOJOIDKEHHE OHMOJOTMYECKOro OOpa3oBaHUS B OpraHU3AIHIX
cpenHero mpodeccuoHaIbHOTO U BRICIIETO 00pa3oBaHUsI.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS yyeOHoro npeamera «buonorus» B 11 kinacce
JOJDKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECT€ M POJIM OMOJIOTUM B CHCTEME €CTECTBEHHBIX HAYK, B
(hOpMUPOBAaHMM  COBPEMEHHOM  E€CTECTBEHHO-HAyYHOW  KapTHHBI MHpa, B TO3HAHWU 3aKOHOB
MPUPOJBI W PEIICHUH JKOJOTHYECKUX TPOoOIeM dYelloBeUeCTBa, a TaK¥ke B pelieHnu
BOIIPOCOB  PAIlMOHAJIBLHOTO  MPUPOJIONOIb30BaHMs, U B POPMUPOBAHUH IEHHOCTHOTO OTHOLICHHUS
K IIpUpOJe, OOIIECTBY, YEIIOBEKY, O BKJIa/Ie POCCHUICKUX U 3apyOeKHBIX yUEHBIX-OUOJIOrOB B pa3BUTHE
OMOJIOT 1Y,

YMEHHE BIAJETh CHCTEMON OMOJIOTMYEeCKMX 3HAaHUM, KOTOpas BKJIIOYAET OIpENEeNeHUs U
MMOHMMAaHKE CYIIIHOCTH OCHOBOIIOJIAraloMINX OUOJIOTMYECKUX TEPMUHOB U MOHSTUN (BHI, SKOCUCTEMA,
ounocdepa), Ouosoruueckue Teopur (dBoONMOHHAs Teopusi Y. JlapBuWHA, CHHTETHYECKas TEOPHS
sBosonun), yueHus: (A.H. CeseprioBa — o myTsx W HampasieHUsX 3BoJroruu, B.U. Beprnanackoro — o
ouocdepe), 3akoHbl (TeHeTmueckoro paHoBecus J[. Xapau um B. BailinGepra, 3apomplieBoro
cxonctea K.M. bspa), nmpaBuna (MuHumyma lO. JIuOuxa, SKOJOTMYECKOW TUpaMHUABl DHEPTUN),
runoTessl (runote3a «vupa PHK» V. I'mnbepra);

YMEHHE BJIaJETh OCHOBHBIMH METOJAaMHM HAay4yHOTO TMO3HAHMs, HCIOJBb3YeMBIMH B
OMOJIOTMYECKUX MCCIIETOBAHUAX JKUBBIX OOBEKTOB M AKOCHCTEM (OTHCAaHHEe, U3MEepEeHue, HaOII0IeHuE,
9KCIEPUMEHT), CHOCO0aMU BBISIBICHUS U OLIEHKH aHTPOIMOTEHHBIX U3MEHEHH B PUPOJIE;

YMEHHE BBIACIATH CYIIECTBEHHBIE MMPU3HAKU: BUJOB, OMOTEOIIEHO30B, IKOCUCTEM U Ouocdepsl,
CTaOMJIM3UPYIOLIETO, IBMKYIIETO W Pa3phIBAIOIIETO E€CTECTBEHHOTO OTOOpPAa, alIONMaTPUYECKOro U
CUMIATPUYECKOTO BUI000PA30BaHUs, BIUSAHUS JABWKYIIUX CHUJ SBOJIOIMHA Ha TeHO(POH] MOMYJIALNH,
MPUCIIOCOOIEHHOCTH OPraHU3MOB K cCpelae OOUTaHHs, YepelOoBaHHUS HampaBlICHUI SBOJIOIUH,
KpYroBOpPOTa BEIIECTB U MOTOKA SHEPTUU B IKOCHCTEMAX;

YMEHHE YyCTaHABJIMBATh B3aMMOCBSI3U MEXAY MPOIIECCAMH JBOJIONUH, ABIKYIIUMHU CHIAMU
aHTPOTOTeHe3a, KOMIIOHEHTaMH Pa3IMYHbIX SKOCHCTEM U MPUCTIOCOOIIEHUSIMU K HUM OPTaHU3MOB;

YMEHHE BBISBIATh OTJIMYUTENbHBIE MPHU3HAKU >KUBBIX CHUCTEM, MPHUCHOCOOICHHOCTh BUIOB K
cpene oOuTaHus, abMOTHYECKUX M OMOTUYECKHX KOMIOHEHTOB YKOCHCTEM, B3aMMOCBSA3EH OpraHn3MOB
B COOOIIECTBAX, AaHTPOTIOTEHHBIX M3MEHEHUH B IKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIOJIh30BaTh COOTBETCTBYIOUIUE aAPTYMEHTHI, OHOJOTHYECKYI0 TEPMHHOJOTHIO U
CUMBOJIUKY ISl I0Ka3aTeIbCTBA POJICTBA OPraHU3MOB Pa3HBIX CUCTEMATHUECKUX TPYIII, B3aUMOCBSI3U
OpraHW3MOB M Cpeabl OOWTaHUS, EJUHCTBA YEIOBEUECKUX pac, HEOOXOJUMOCTH COXpaHEHHS
MHOT000pa3usi BUIOB U SKOCHUCTEM KaK YCIIOBUS COCYIIIECTBOBAHUS MTPUPO/IbI U YEIOBEYECTBA;
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YMCHHEC pCUIATH 6I/IOHOFI/I‘-ICCKI/IC 3ala4yi, BBIABJEATH HPUYHUHHO-CICACTBCHHLBIC CBA3H MCKIAY
HCCICAYCMBIMU GI/IOHOFI/I‘-ICCKI/IMI/I npoueccamMmm M ABJIICHUAMM, ACJIAaTh BbIBOALI W HNPOTHO3bBI Ha
OCHOBAHHMHU MOJYUCHHBIX PE3YJILTATOB,

YMEHHE BBIMOIHSITH JIA0OPATOPHBIC U MPAKTUIECKHE PaOOTHI, COOMOIATh MIPaBIiIa MPH PadoTe C
y4eOHBIM 1 J1a00PATOPHBIM 000PYIOBAHHEM;

YMEHHE BBIJIBUraTh IMIOTE3bI, IPOBEPATH UX SKCIIEPUMEHTAIBHBIMU CPEICTBAMU, GOPMYIUPYS
LECJIb UCCIICAOBAHMSA, AaHAJIM3UPOBATH ITOJTYUCHHBIC PE3YIIbTATHI U ACTIATh BBIBO/IbI;

YMEHHE YYacTBOBaTh B Yy4eOHO-HMCCIIEOBATENbCKON padoTe 1O OHMOJIOTHH, SKOJOTHH |
MEIUIMHE, TMPOBOJMMOM Ha 0a3e IIKOJBHBIX HAy4yHBIX OOLIECTB, W IMYOJIMYHO MPENCTaBIATH
MOJTyYCHHBIEC PE3Yy/IbTAThl HA YUCHUUECKUX KOH(PEPEHITHSIX;

YMCHUEC OLICHUBATH TUIIOTE3bI n TCOpHUU (0] MPOUCXOKACHUHN  KWU3HH, YCJIOBCKA U
YEJIOBEUYECKUX pac, O TMPUYMHAX, TMOCIEACTBUSIX M CHOco0ax NpeNoTBpaIleHus TI00aTbHbBIX
W3MEeHEeHul B Ouocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIA BHIOOp Oymyiied mnpodeccCHoHaIbHOW eATeTbHOCTH B
00sacTH OMOJIOTHH, 3KOJIOTHH, MPHUPOIOINOIH30BaHUS, MEAUIIMHBI, OWOTEXHOJOTHUHU, TCUXOJIOTHH,
BETEPUHAPHUH, CEITBCKOTO X03MCTBA, MUIIEBON MPOMBIIIJIEHHOCTH, yrayOnsiTh  MO3HABATENIbHBIN
HHTEpEC, HaIpaBJIeHHBII Ha OCO3HAHHBIN BBHIOOP COOTBETCTBYIOMIECH Mpodeccru M MpoI0DKEHNE
OMoJOrMueckoro oO0pa3oBaHHWS B OpraHU3alUsAX CpelHero MNpo¢pEeCCHOHATBHOIO M BBICIIErO
o0OpazoBaHwUsI.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
No HammenoBaHMe TEM KommruecTBo OcHOBHBIE BUABI AEITEIHLHOCTH
[IporpamMmMmHOE conepxkanue
/m y4eOHOT0 IIpeMeTa 4acoB 00yJaroIMXCst
1 Tema «buoJI0rus KaKk HAyKa»
1.1 | buonorus xak 1 CoBpemeHnHast OH0JI0THS — PackpbiBaTh cofepxaHne TEPMUHOB

KOMILUTEKCHAs HayKa
1 KakK 4aCTb
COBPEMEHHOTO

oOmiectBa

KOMIUTeKCHasl Hayka. KpaTkas ucropus
pa3BuTHusa 6nosoruu. buonornueckue
HayK{ ¥ U3y9aeMbIe UMH ITPOOIEMBI.
@OyHAaMEeHTalIbHbIE, TPUKIIAIHbIE

U TIOMCKOBBIE HAyYHbIE HCCIIEIOBAHUS
B OMOJIOTHH.

3HaveHre OMOJIOTUH B (POPMUPOBAHUHT
COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kapTuHbl Mupa. [Ipodeccun,
CBsI3aHHBIE ¢ OMOJIoTHEH. 3HAYECHUE
OMOJIOTUH B IPAKTUYECKOI
JEeSITeIbHOCTH YeJIOBEeKa: MEUIIHE,
CEJIbCKOM XO3SCTBE,
MPOMBIIIJICHHOCTH, OXPaHe MPUPOIBL.
JdemoHcTpanuu

Ilopmpemuwi: Apucrotens, Teodpacr,
K. JIunneit, XK.b. Jlamapk, Y. J{apBun,

V. TI'apsen, I'. Mennens,
B.W. Bepuanckuii, N.I1. [TaBnos,

Y TIOHATHI: HAYyYHOE MUPOBO33pPEHNE,
Hay4yHasi KapTHHA MUPa, HAYYHBIH
METO/I, TUTIOTEe3a, TEOPHSI, METOIbI
HCCIIEI0OBAHMSL.

XapakTepu3oBaTh OMOJIOTHIO KaK
KOMILUIEKCHYIO HAayKy, €€ MECTO U POJIb
Cpelu APYTUX €CTECTBEHHBIX HAYK.
OueHuBaTh BKJIaJ OTE€YECTBEHHBIX
YUEHBIX B pa3BUTHE OUOJIOTUH.
OueHuBath poJib OMOJIOTHYECKUX
OTKPBITHI U UCCIIEIOBAHUI B PA3BUTUU
HAyKHU U IPAKTUYECKOM IeATEIbHOCTH
JIIOJIEN.

[Tepeuncnsats npodeccunt, CBI3aHHbIE

C COBPEMEHHOI1 OHOJIOTHEH.
[IpuBOIUTE MPUMEPHI TPAKTUYECKOTO
UCTOJIb30BAHUS TOCTHKEHUHM OMOJI0rUu

B MCOAUIIUHE, CCIIbCKOM X03$II>'ICTBC,
MPOMBIINIJICHHOCTH U OXpaHEC IPUPO/IbI
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N.N. Meunukos, H.W. Basunos, H.B.
Tumodees-PecoBckuii,

. Yorcon, ®@. Kpuk, /[.K. benses.
Tabauywl u cxemol: «CBsI3b OMOJIOTHU C
JpYTMMHU Haykammu», «Cuctema

OMOJIOTUYECKUX HAYK»

Hroro vacos no teme 1
2 Tema «KuBble cuCTEeMbI M X U3yYeHHE»
2.1 | KuBble cucTeMBI M UX 1 JKuBble cHCTEMBI KaK MPEAMET U3yUEHUS PackpsIBaTh COJIepKAHHE

CBOMCTBA

ouonorun. CBOMCTBA JKUBBIX CHCTEM:
€IMHCTBO XMMHUYECKOTO

COCTaBa, JUCKPETHOCTh U IIEJIOCTHOCTb,
CJI0KHOCTh Y YIIOPSIIOYEHHOCTh CTPYKTYPHI,
OTKPBITOCTh, CAMOOPTaHU3aIHS,
CaMOBOCITPOM3BENICHUE, Pa3/IPaXKUMOCTh,
W3MEHYHBOCTB,

pOCT U pa3BUTHE.

JdemoncTpanuu

Tabauywvl u cxemvt: «OCHOBHBIC PU3HAKU
JKU3HMN», « BHOJIOrMYecKrue CHCTEMBI,
«CBoiicTBa JKUBOM

MaTepumn»

TEPMHUHOB U TIOHSITUH: KUBAsI CUCTEMA,
AJIEMEHT, TIOJICUCTEMA, CTPYKTYPa;
OTKPBITOCTb, BBICOKAS
YIOPSI0YEHHOCTb, YIPABISIEMOCTD,
HNEPAPXUYHOCTD.

XapakTepu3oBaTh CTPYKTYPY

1 CBOWCTBA JKUBBIX CUCTEM, OTIMYHS
XUMHYECKOTO COCTaBa 0OBEKTOB KUBOM U
HEXWUBOU MPUPO/IBI, OO TPUHIIUTI
KJIETOYHOUW OpPraHu3aluu )KUBbIX
CUCTEM.

CpaBHUBaTH 0OMEHHBIE TPOIIECCHI B
HEXUBOM U KUBOU MPUPO/IE;
PacKpbIBaTh CMbICI PEAKIINI
MeTabonu3ma.

OOBSACHATH MEXaHU3MBI CAMOPETYIISIINN

JKUBBIX CUCTCM PA3JIMYHOTO UEPAPXUUCCKOTO

YPOBHSI; pAaCKpbIBATh
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CYTb IIPUHIIUIIOB MOJOXKHUTEIBHOU U
OTpULIATENILHON 00paTHOM CBSI3U.
AHanusupoBaTth CBOICTBA
CaMOBOCIIPOM3BEICHUS, POCTa

Y pa3BUTHSI OPraHU3MOB

2.2

YpoBHeBast
opraHusanus )XKUBbIX
CUCTEM

YpoBHU OpraHn3aIuy KUBBIX CHCTEM:
MOJIEKYJISIPHBIN, KIIETOYHBINU,

TKaHEBBIN, OpraHU3MEHHBI,
TTOMYJISIIMOHHO-BUI0BOM,

9KOCUCTEMHBIH (OMOTEOIIEHOTUYECKHIA ),
ouocdepuslii. [Ipomeccsl, mpoucxoasimye B
JKUBBIX CHCTEMax.

OCHOBHBIE TPU3HAKH KUBOTO. JKU3Hb Kak
dbopma cymiecTBoBaHHS MaTepuu. Haykw,
M3YyYalolIue >XKUBBIE CUCTEMbl HAa PA3HBIX
YPOBHSX OpraHU3aI1u.

N3ydenue KuBbIX cucteM. MeTo bl
Oounosornueckoii Hayku. Habmonenue,
M3MEpPEHUE, SIKCIIEPUMEHT,
cucTeMaTu3anus, Metaananus. IlousTue o
3aBUCUMOM M HE3aBUCUMOM MTEPEMEHHOM.
IInanupoBanne

skcnepuMenTa. [locranoBka

u npoBepka runore3. Hynesas runoresa.
[TonsiTHE BEIOOPKH U €€ JOCTOBEPHOCTD.
Pazbpoc

B OMoJIornyeckux gaHHbIX. OneHka

PackpsiBath coziepkaHue TEPMUHOB U
MOHATHI: 0OMEH BELECTB

U [IPEBpAILCHUE SHEPT UM,
CaMOBOCIIPOM3BEICHHUE, CAMOPETYJISALINS,
pa3BUTHE, )KU3Hb, HAYYHBINH (DaKT, HAYUHBIN
MeToJ1, IpobiiemMa, TUIoTe3a, TEOpHs,
IIPaBUJIO, 3aKOH.

[IepeuncnaTh NPU3HAKH KUBOTO.
XapaKkTepu30BaTh OCHOBHBIE YPOBHU
OpraHu3alyy KUBBIX CUCTEM U METOIbI
OMOJIOTUYECKUX UCCIIEI0BAHUIA.

OnuceIBaTh 0COOEHHOCTH, XapaKTEPHbIE IS
Ka)KJ0r0 YPOBHS OpraHU3aliiy JKUBOTO.
Ha3zpiBaTh HayKH, U3y4aroIIMe )KUBbIE CUCTEMBbI
Ha Pa3HbIX YPOBHAX

OpraHN3aLUN.

CpaBHHBATh MEX 1y COOOM JKUBbIE

CUCTEMBI Pa3HbIX YPOBHEHN OpraHu3aluy U
IIPOUCXOSAIINE B HUX IPOLIECCHI.
IToka3bIBaTh pOJIb TUIIOTE3 U TEOPUI
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JIOCTOBEPHOCTH MOJIY4YEHHBIX PE3YJIbTATOB.
[IpynunHbl HCKaKEHUS

pe3ynbTaToB sKcnepumMenTa. [lonarue
CTaTHUCTUYECKOTO TECTA.

JdemMoncTpanuu

Tabauysl u cxemvl: «YpOBHU OpraHU3AINU
JKABOW ITPUPOJIBI»,

«CtpoeHue KUBOTHOM KIIETKN,

«TKaHU )KUBOTHBIX», «CHCTEMBI

OpraHoOB YEJOBEUECKOTO OpraHu3May,
«buoreonenos», «buochepar,

«MeToabl n3y4eHus )KMBOU PUPOIBI.
OobopynoBanue: 1abopatopHoe 000pyI0BaHUE
TUTSI IPOBEICHUS HAOIOICHU A, U3MEPCHUH,

JKCIIEPUMEHTOB.
IIpakTnyeckas pabora
«Hcronb30BaHUE Pa3IMYHBIX METOJIOB IIPU

HN3YUCHHUH KUBBIX CUCTEM.

B (hOpMUPOBAHUM €CTECTBEHHO-HAYYHOM
KapTUHBI MUpa

Hroro gacoB 1o Teme

3

Tema «buojorusi KJIeTkm»

3.1

Hctopuss OTKpHITHS U
W3Y4EHUS KIICTKU.
Knerounas teopust

Knerka — cTpykTypHO-()yHKIIMOHAJIbHAS
euHu1a )KUBoro. Micropust OTKpBITHS
KJIETKH.

Pa6ortsl P. I'yka, A. JleBenryka. Kinerounas
teopus (T. [lIBanH,

M. lneitaen, P. Bupxos). OcHOBHBIE

PackpbIBaTh cojiep:kaHUEe TEPMHHOB U
MOHSATHUI: KJIETKA, OPraHeslIbl, DYKapUOTHI,
MPOKAPHUOTHI, BUPYCHI, IIUTOJIOTHS
(xknerovHast OMONOTHS ), KIIETOUHAS
TEOpUsL.

XapaKTepI/I3OBaTB OCHOBHBIC 3Tallbl
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IIOJIOKEHUSI COBPEMEHHOM KJIIETOYHOU TEOPUHU.
JdemoHcTpanuu

Ilopmpemuwr: P. I'yk, A. JleBenryk, T.

[[IBann, M. lneiinen, P. Bupxos, K.M.

bap.

OO6opynoBaHme: CBETOBOI MUKPOCKOIL;
MUKpOIIpenapaThl paCTUTEIbHBIX, )KUBOTHBIX U
OaxkTepuanbHBIX KIETOK

pa3BUTHS LUTOJOTUYU KaK HAyKH U ee
o(hopMIIeHHE B KJIETOYHYIO OUOJIOTHIO.
[Toka3bIBaTh BKJIa/ YUE€HBIX-OHOJIOTOB B
U3YyYEHUE KJIETOYHOTO CTPOEHUS
OpPraHH3MOB.

[lepeuncnaTb OCHOBHBIE MOJIOKEHUS
KJIETOYHOU T€OpuH, OOBSICHSTH €€ POJIb B
(OopMHUPOBAHUM €CTECTBEHHO-HAYYHOU
KapTUHBI MUDA.

[TpuBOIUTH AOKA3aTENBCTBA POJCTBA
OpPraHU3MOB C UCIIOJIb30BAHUEM
MTOJIOKEHUH KIETOYHON TEOPUHU

3.2

MeTo bl MOJIEKYISIPHOM
M KJIETOYHOH OMOJI0OTHHI

Meto1pl MOJIEKYISIPHOM U KJIIETOUYHOU
OMOJIOTHH: MUKPOCKOTIHS, XpoMaTorpadusi,
35eKTpoope3, METOI MEYEHBIX aATOMOB,
muddepeHnnanbHOe EHTPUPYTUPOBAHUE,
KYJIbTUBUPOBAHUE KIIETOK.

JdemoncTpanuu

Tabauywvl u cxemvt: «CBETOBOW MUKPOCKOID,
«INEKTPOHHBIN MUKpPOCKOI, «cTopus
Pa3BUTHS METOJIOB MUKPOCKOITHI.
OobopyaoBanue: CBETOBOM MUKPOCKOI,
MUKpOTIpEnapaThl paCTUTENbHBIX, )KUBOTHBIX U
OaKkTepuaIbHBIX

KJIETOK.

PackpriBaTh conepxaHue TEPMUHOB U
MOHITHI: MUKPOCKOTIIPOBaHHUE,
MPUTOTOBJICHUE CPE30B,
nuddepeHnnanTbHOe OKpaIIuBaHue,
xpomatorpadusi, 3MekTpodopes, MEeToT
MEYEHBIX aTOMOB, IEHTpU(yrupoBaHue,
METO/1 KyJIbTYphI KJIETOK U TKaHEH, METO
pexkomOuHanTHBIX JJTHK.
XapakTepru30BaTh OCHOBHBIE METO bl U3YUCHHUS
SKUBOM TIPUPOIBI.

['0TOBUTH BpeMEHHBIE MUKPOTIPEapaThl,
paccMaTpuBaTh UX B CBETOBOM MHKPOCKOI
U JeNaTh

OTMCaHUE.
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IpakTuyeckas padora
«M3y4yeHne METOI0B KIIETOYHOU
6uonoruu (xpomarorpadus,
anexTpodopes, nuddepeHraibHoe
nearpudyrupoanue, [TLP)»

OOBACHATH M COOMIOAATH MPaBHIIa TEXHUKU
MHUKPOCKOIIMPOBAHUS

Htoro gacos 1o teme 2

4

Tema «XumMndeckas opranu3anvs KJIC€TKW»

4.1

XUMHUYECKHUH COCTaB 2 XUMHYECKUI cOCTaB KIETKH. Makpo-,
KieTku. Boma n MHKPO- ¥ YABTPAMHUKPOIIEMEHTBHI.
MHHEPAJIbHBIE Bopa u ee poib Kak pacCTBOPHUTES], pearexHTa,
BEIIIECTBA y4acTue

B CTPYKTYPHPOBAHUU KIICTKH,
TeIIOpErysiiuu. MuHepaabHbIC BEIIECTBA
KJIETKH, UX OMOJIOTHYecKast poJib. Pob
KaTHOHOB M aHUOHOB

B KJIETKE.

JdemoncTpanuu

Jluaepammuol: «Pactipenenenrne XuMUIECKHX
3JIEMEHTOB B HEXKHBOU MPUPOJIC»,
«Pacnipeiennenne XUMUYECKUX DJIEMEHTOB B
JKUBOM

TIPUPOICY.

Tabauywvl u cxemol: «llepronnueckas Tadauma
XUMHUYECKUX DJIEMEHTOBY,

«CTpoeHne MOJICKYJIbI BOJABI»,
«Be1iecTBa B cocTaBe OpraHusMoB»

PackpeiBaTh coepkaHue TS PMUHOB H
MTOHSITHIA: 2JIEMEHTHI-ONOTEHBI, TUTIOJIb,
BOJIOPOJIHAS CBSI3b, THIIPO(MUIBHOCTS,
ruApooOHOCTD, TYProp, MUHEpaJIbHbIE
BeIeCcTBa, OypepHbIe CHCTEMBI, AaHUOHBI,
KaTHUOHBI.

[Tepeuncnars 0COOCHHOCTH

XHUMHYECKOT0 COCTaBa KIJIETKH.

Paznuuate Makpo-, MUKpO-

U yABTPAMUKPOAIIEMEHTHI, BXOASIINE B
COCTaB KUBOTO U UX POJIb

B OpraHu3Me.

XapakTepu30oBaTh CTPOCHHE U CBOWCTBA BOJIbI;
00BSACHATH IPUUUHBI €€ 0COOBIX CBOMCTB U
(GyHKIMH B KJIETKE.

[Toka3bIBaTh pOJIb KATHOHOB U @aHUOHOB B
obecre4eHnH MpoLeccoB
KU3HEAEATEILHOCTH (OCMOPEryIsLus,
CO371aHre MEMOPaHHOTO MOTEHIIMAIA,
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perymsmus paboTsl 0eKoB), paboThl OyhepHbIX
CHCTEM.

YcranaBiaMBaTh B3aMMOCBSI3b CTPOCHUS
(GYHKIIUN HEOPTaHUYECKHX BEIECTB

KJICTKA

4.2

Oprannyeckue
BEIleCTBA KJIETKU —
Oenku

Opranuyeckue BEIIeCTBa KIETKH.
buonornueckue nosmmepsl. benku.
AMUHOKHUCIIOTHBIN cocTaB 0enKkoB. CTPYKTYpbI
6enkoBoi Mosekynsl. [lepBuyHas cTpykTypa
Oenka,

TN TUIHAS CBsI3b. BropnyHas,
TPETHYHAS, YeTBEPTHUIHAS CTPYKTYPHI.
Henatypanus. CBoicTBa OEIKOB.
Knaccudukanus 6enkoB. buonornueckue
dbynakMK 6eKOB. [lpuonsi.
JdemoncTpanuu

Topmpem: J1. Tlomanr. Tabauywl u
cxembl: «CTpOCHHE MOJIEKYIbI

oenkay, « CTpyKTypbl OSIIKOBOM
MOJIEKYIIBI».

Oo6opyaoBaHue: XuMUYeCKas Nocyaa u
000pyI0BaHHKE.

JlaGopaTopHas padorta

«O0HapyxeHue 0eIKOB C TOMOIIBIO
Ka4yeCTBEHHBIX PEaKIii»

PackpbIBaTh cojiep:kaHie TEPMHHOB U
MOHATUI: MOHOMEPHI, IOJIMMEPHI, OEITOK
(mpoTeuH), MeNTUJ, aMUHOKHUCIIOTA,
NENTHTHAS CBS3b, TIOJTHUIICTITH]I,
JICHATypaIus, peHaTypalus, TI00YIIpHbIe
1 pubpusIsipHbIe OCNKH, TPUOHBI.
XapakTepu3oBaTh OCIKH,

UX CTPYKTYPHYIO OPraHU3aLuI0 U
GbyHKIIUU (CTPYKTYpHAs,
HHEPreTUYecKasi, CHTHaJIbHasl,
peryasTopHasl, ABUraTelbHas,
3amuTHAs, PepMEHTATHBHAS).
Ha3piBaTh XMMHYECKHE OCHOBBI
(hopMUpPOBaHHS CTPYKTYp OCITKOBOM
MOJIEKYJIBI.

[TpuBOoANTE IpUMEPBI PUOPUILIAPHBIX,
rII00YIApHBIX OETKOB.

BbInosHATE KauecTBEHHBIE PEAKLMU Ha
oOHapyxeHHe OEJIKOB

B KJIETKE; OOBACHATH MOJTydCHHbIE
pe3yJIbTaThl
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4.3 Opranuyeckue VYraesoabl. MoHOCaxapubl, Jucaxapuibl, PackpbIBaTh CONEPIKAHUE TEPMUHOB
BEILIECTBA KJIETKU — 0JINTOCaxapyuabl ¥ noiaucaxapuasl. OOnmii ¥l IOHSATHIA: YIIIeBOIBI, MOHOCAXAPH/IBI,
YTJIEBO IbI ILIaH CTPOCHHS U PUBHKO-XHMUYCCKHE JCaxapyibl, OJMIOCaXapubl, OJIACAXAPHUIBI,

CBOMCTBA YriIeBoJ0B. buonornueckue [II0K03a, pub03a, 1e30Kcuprbdo3a, 1aKkTo3a,
(GyHKIMH yIIIEBOIOB. MajbTO3a, caxapo3a, Kpaxmai, IJIMKOIEH,
JemoncTpaunu 1eJITEON03a.
Tabauysl u cxemol: «CTpOEHNE MOJIEKYIT KitaccubUIHPOBATh YIIIEBOIBI IO
YTICBOIOB CTPOCHMIO U IEPEUNCIIATH UX
GyHKIMN.
[TpuBOIUTE TPUMEPHI PA3IUYHBIX YTIEBOJIOB
(MOHOCaxapuI0B, TUCAXapHUIOB,
OJINTOCAXapHUI0B, MOJUCAXapUIOB)

4.4 | Opranuueckue Jlunuaet. I'uapodunbsHo-TuapohoOHBIE PackpeiBath copepkaHne TEPMUHOB U
BEIIECTBA KJIETKH — cBoiictBa. Knaccudukarus MOHATUMN: JINTIU/IBI, TPUTJIULEPHIBI,

JTUTHIBI aunuaoB. Tpurnunepusl, dbocdonunuabl, BOCKH, CTEPOUIDI,

dhochomunuapl, BOCKH, CTEPOU/IBL.
buonornyeckue GyHKIIUU JTUTTHIOB.
OO01me cBOUCTBA OMOJIOTUYECKUX
MeMOpaH —

TEKy4eCTh, CIIOCOOHOCTh K
CaMO3aMbIKaHHIO,

HOJTYTIPOHUTIAEMOCTb.

JeMoHcTpanumn

Tabauyst u cxemoi: «CTpOCHUE MOJIEKYIT

JIUIIM OB

JUTIOTIPOTENHBI, TTTUKOTUITHIBI.
KnaccudunmpoBath MU BT
10 CTPOCHHUIO; XapaKTepU30BaTh UX (PyHKIIUN
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4.5

HyxnennoBbie
kucaotsl. CTpoeHue u
¢byaxmun JIHK, PHK,
ATO

Hyxneunossie kuciotsl. JJHK u PHK.
CtpoeHune HyKJIEMHOBBIX KUCTIOT.
Hyxneoruast. [Tpunnun

KOMILIEMEHTapHOCTH. [IpaBuio

Yapradda. Crpykrypa JHK — nBoiinas
cnupaib. MecToHaxoX/1eHue U OMOJIOTHYECKHE
¢ynaxuun JJHK. Bunet PHK. ®yaxinun PHK B
KJIETKE.

Crpoenue monekynsl AT®. Makpospruueckue
cBs3u B Mosiekysie AT®. buosornueckue
¢yuknun AT®. BocctanoBneHHble
MEPEHOCUYHNKH, UX QYHKIIUU B KIETKE.

JdemoncTpanmuu

Ilopmpemewi: ]1. Yotcon, ®. Kpuk,

M. Yunkunc, P. ®panknun, ®. Canrep, C.
[Ipy3unep.

Tabauywvl u cxemol: «<HyknemHOBBIE
KUCJIOTBDY, «CTpoeHne MoJieKyabl ATDy.
OoopynoBanue: XuMu4ecKas mocyaa u
000pyI0BaHHKE.

JlaGopaTopHas padorta

«HccnenoBanue HyKJIEHHOBBIX KUCTIOT,
BBIJICTICHHBIX U3 KJIETOK Pa3IMYHBIX
OpPraHU3MOBY

PackpriBaTh coziepkaHne TEpMUHOB

Y TIOHSITUM: J€30KCUPUOOHYKIEMHOBAs KUCIIOTA
(IHK), pubonyknennoBas kucnota (PHK),
HYKJIEOTHI, HYKJIEO3H /]I, Q30TUCThIE OCHOBaHMUS,
aJICHUH, TYaHWH, IMTO3UH, TUMUH, YpaLui,
KOMIIJIEMEHTapHbI€ OCHOBaHUS,
ageHosuHTtpudocdar (ATD),
MaKpO3pIruyecKkas CBss3b,

CEKBEHHPOBaHHE, FTEHOMUKA,
TPaHCKPUIITOMHUKA, TIPOTEOMHUKA.

XapakTepru30BaTh, ONMKUCHIBATH

1 CXEMaTUYECKU N300paKaTh CTPOEHUE
nykneornaa JJHK u noiinon cnmpamn /IHK,
cekBenupoBanue JJHK. OnuceiBaTh nmpouece
perukanuu JIHK B k1eTke ¥ Ha3bIBaTh €ro
OMOJI0rHYecKOe 3HAaUCHHUE.
XapakrepuzoBath  ¢ynkiuun  JIHK.
Paznmuuate crpykrypy u pynkmuu PHK.
OnuceiBaTh ~ MPOLECC  TPAHCKPHUIILIUU.
CpaBHuBaTh HyKJIeHMHOBBIE KucioThl (JIHK
u PHK).

XapakTepu3oBaTh OCOOEHHOCTH

ctpoenus U pynkuuu ATD. GopmynupoBats u
0O0BSACHATH MPUHIIUIT
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KOMILJIEeMEHTapHOCTH U paBuiio Yapradda

4.6 | Metozbl CTpYyKTYpHOI 1 CrpykTypHas OHONOTHs: OHOXMMUYECKHE U PackpriBaTh cofiepaHue TEPMUHOB U
ouosiorun Onou3nIecKre UCCIeI0OBaHNUs COCTaBa MOHSTHI: MOJETMPOBAHUE,
Y IPOCTPAHCTBEHHOM CTPYKTYpPbI OMOMOJIEKY. | KOMITBIOTEPHBIN JIM3aiiH.
[lepeuncnars nepcrneKTUBHBIE HAIIPABIICHUS
HAaYYHBIX UCCIIEIOBAHUN B CTPYKTYPHOM
OMOJIOTHH, paCKPBIBaTh UX 3HAUYEHUE AJIs
MEUIIMHBI 1
CEJIBCKOT0 X031 CTBA
HToro gacoB 1o teme 10
5 Tema «CTpoeHne n QYHKIUH KIETKH»
5.1 | Tunsr kerox. 1 THIBI KIIETOK: SyKapHOTHIECKAs PackpriBaTh cofepkanre TEPMUHOB

[IpokapuoTnueckas KjieTka

u mpokapuotuyeckas. CTpykTypHO-

(hyHKIIMOHAEHBIE 00pa30BaHUSI KICTKH.

CtpoeHune NpoKapuoOTHYECKOMN KIETKH.
Kinerounas crenka Oakrepuii U apxen.
Oco0OeHHOCTH CTPOSHHUS
reTepoTpodHON 1 aBTOTPOGHOM
IPOKAPUOTHUYECKUX KIIETOK. MecTo u
POJIb IPOKApPHOT B OMOIIEHO3aX.
JeMoHcTpanumn

Tabauyst u cxemoi: «CTpoeHUE
JYKapUOTUYECKOU KIETKU,
«CTpoeHue MpoKapuoTUUECKOM
KIIETKID)

Y TIOHSITHIA: IPOKAPHUOTUIECKAs KIIETKA,
KJICTOYHAsI CTCHKA, MYPEHH,
(hOTOCHHTETHYECKHE MEMOPaHBI,
(diaremumH.

Xapakrepu3oBath GopMy

U pa3Mephl MPOKAPUOTHUYECKHX KIIETOK;

(GyHKIMM TeHETHYECKOTo anmnapara IpoKapuor.

OrnuceIBaTh MpolLecc CnopoodopazoBaHus,
OTMEUaTh €ro 3HaYCeHHUeE JIsSI BBKUBAHUS

OaKTepHi pH YXYIIUICHUH YCIOBUN
CYLIECTBOBAHUS.
OnuceIBaTh pa3MHOKEHUE TPOKAPHOT.
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OneHuBaTh MECTO U POJIb IPOKAPUOT
B OMOIIEHO3aX

5.2

Crpoenue

JYKapHOTUYECKOU KIIETKH.

[loBepXHOCTHBIN anmapar
KJIETKH

Crpoenue u pyHKIHOHHPOBAHUE
3YKAPUOTHYECKOU KIIETKH.
[Tna3zmaTtudeckas memOpaHa
(razmanemma). CTpykrypa
I1a3MaTHYECKOM MEMOpaHHBI.
TpaHcnopt BemecTs yepes
MJIa3MaTHYECKYIO MEMOpaHy:
MacCUBHBIN (U Py3us,

obneruenHas nuddysus),

AKTUBHBIN (IEpBUYHBIA U BTOPHUYHBII
AKTUBHBIN TPAHCIIOPT).
[Tonymponuriaemocts MeMOpanbl. Pabota
HaTPU-KaJIMEeBOro Hacoca. DHAOLMTO3:
MUHOILIMTO3, (harouuTo3. IK30LHUTO3.
Kiierounas crenka.

CtpykTypa v GYHKIIUH KJIETOYHON CTEHKH
pacTeHui, rpuboB.

JdemoncTpanuu

Tabmuie! u cxembl: «CTpoeHue
JYKapUOTUYECKOU KIETKN,

«CTpoeHue KUBOTHOM KIIETKUY,
«CTpoeHHe paCTUTENLHOMN KIIETKI.
OobopyaoBanue: CBETOBOM MUKPOCKOT;
MUKpOTIpenapaThl paCTUTENbHBIX,

JKHBOTHBIX KJICTOK.

PackpriBaTh coiep:kaHre TepPMUHOB

Y TIOHSITUH: TUTa3MaTHIecKass MeMOpaHa
(rutazmanemma), 5KHJIKOCTHO-MO3anyHast
MO/Ie)Ib, MEMOpaHHbIe OeTTKU
(nepudepuueckue, HHTErpaIbHBIE),
TJIMKOKaIUKC, 1uddy3us, 0cMOC, aKTUBHBIN
TPaAHCIOPT, SHAOLUTO3, (harouTo3,
MUHOILIMTO3, SK301IUTO3, KJIETOYHAs CTEHKa,
J1a3MOJIECMBI, CUMILIIACT.
XapakTepru30BaTh OCOOEHHOCTH CTPOEHUS U
(GYHKIMH 9YKapHOTUYECKOH KIIETKH;
TPAHCIOPT BELIECTB

yepes MIa3MaTHYecKyto MeMOpany:
MACCUBHBIA U aKTUBHBIM TPAHCIIOPT; paboTy
0enKoB-KaHaJIOB; paboOTy HATPUN-KAJTUEBOTO
HACOCA; CTPYKTYPY U PYHKIMH KIETOYHOM
CTEHKHU pacTeHui u rpudoB

44




IpakTuyeckas padora

«M3yueHue CBOMCTB KIETOYHON MeMOpaHbD»

5.3

[uTommaszma u ee
Opra”Hou/Ibl

IMurortazma. [luto3ob. ITuTtockener.
JIBuxenue uuromaazMbl. OpraHouabl KIETKH.
OnHoMeMOpaHHbIE OpraHOU/IbI KIIETKU:
sHaoIazmatudeckas cetb (JI1C), anmapar
lNonpmxu, TM30COMBI, X CTPOCHUE U
¢yHknun. BzauMocBs3b 0JHOMEMOpPaHHBIX
OpraHouioB KieTku. CTpoeHHue rpanyaspHOTO
petukyiayma. CUHTE3 pacTBOPUMBIX OEIIKOB.
CuHTe3 KJIeTOUHbIX MeMOpaH. [ magkuii
(arpaHyJIApHBII ) YHI0TIIIA3MATHYECKHI
petukynym. CekperopHas QpyHKIUS anmnapara
lNonbmxu. TpaHcopT BENMIECTB B KIETKE.
Bakyonu pactutenbHbIX KIeTOK. KieTouHbrit
cok. Typrop.

[TosryaBTOHOMHBIE OpPTraHOU/IbI KIIETKHU:
MUTOXOHJIpUH, MIacTuipl. CTpoeHue

U QYHKIIUU MUTOXOHAPUHN U TIIACTHI.
[TepBuuHbIE, BTOPHUYHBIC U CJIOKHBIE TIIACTHIbI
(hOTOCHHTE3UPYIOLIUX SYKAPUOT.
XJ0pOMmIacThl, XPOMOILIACTHI, IEHKOTIACTHI
BBICIIIUX

pacTeHUM.

PackpeiBaTh cojiep)kaHHE TEPMUHOB U
TTOHSTHH: uTOoIIa3Ma, IIUTO30J1b,
IIUTOCKEIIET, KOMITAPTMEHTHI,

opranoupl, sHA0MIa3MaTudeckas cetb (I11C),
armapat ['0JIbJKH, TH30COMBI, BaKYOJIb,
puUOOCOMBI, aBTOJIN3, BE3UKYJISIPHBIA TPAHCIIOPT,
MIEPOKCHCOMBI, KIIETOYHBIH COK, TYprop,
MUTOXOHJIPUH, KPUCTBI, TUTACTHUJIHI,
XPOMOIUIACTHI, JISUKOTIIACTHI, XJIOPOILIACTHI,
CTpOMa, TPaHbl, THJIAKOWI, JIAMEJLIA.
XapakTepu3oBaTh HUTOIIA3MY
AYKapUOTUYECKOU KIIETKU;
KJIaCCU(PUIIMPOBATH OPraHOUIbI

B 3aBUCHUMOCTHU OT 0COOEHHOCTEN UX CTPOCHHUSI
(omHOMEMOpaHHbBIE, IByMEMOpaHHEIE,
HeMeMOpaHHBIE); ONUCHIBATh (PYHKIIMH
Ka)KJI0TO OpraHOU/Ia B KJIIETKE.

OOBACHATH COOBITHS, CBSI3aHHBIE

C BHYTPUKJIETOYHBIM MMUIIEBAPEHUEM, €TO
3HaYeHHE JIJIsl OPTaHu3Ma.

OTmeuath 3HaYEHHUE ITUTOCKENETA;
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JdemMoHcTpanuu

Topmpemur: K. C. MepexkoBckuid, JI.
Maprynuc.

Tabauywvl u cxemor: «CTpoeHUE
3YKAPUOTHYECKOU KIIETKIY,

«CTpoeHHe KUBOTHOM KIIETKI,
«CTpoeHHe paCTUTEIHHOU KIETKN,
«Ctpoenne mutoxoHApun». O0opynoBanme:
CBETOBOW MHKPOCKOTT; MUKPOTIPETIapaThl
pacTUTEIBHBIX, KUBOTHBIX KIIETOK.
IIpakTuyeckas pabora

«M3ydenne NBMKEHUS IUTOTLIa3MBbI B
PaCTUTEIBHBIX KIETKAX).
JlaGopaTopHas padorta
«HccaenoBanue mia3zMoin3a

1 JCTIIIa3MOJIM3a B paCTUTCIIbHBIX KJIICTKAX»

XapaKTepU30BaTh €r0 AIEMEHTHI
(MUKPOTPYOOUYKH, MUKPO(DHUITIAMEHTHI,
IIPOMEXKYTOUHBIE (PUITAMEHTBI ), UX POJIb B
YKU3HEJEATEIbHOCTH KIIETOK U TKaHEe!

5.4

Hemem6pannbie opranouipl
KIIETKH

HemeMm6pannbie opranouisl kiietku CTpoeHue
U (pyHKIIMY HeMEeMOpPaHHBIX OPraHOU/IOB
KJICTKHU.

Pubocombl. MbllIeUHbIC KIETKH.
MuxkpotpyOouku. Kierounslii ieHTp.
CrpoeHue 1 IBUKEHHE )KTYTUKOB U

pecanuek. MUKpOTpyOOUKH

uTora3Mel. LleHTpronb.

PackpbIBaTh cojiep:kaHie TEPMHHOB U
MOHATHUI: pubOCOMa, MOJIUCOMA,
MUKPOTPYOOUKH, TYOYITHH, KJICTOYHBIH [IEHTP
(meHTpocoma), EHTPUOJIH, LIEHTpocdepa,
KT'YTUKH, PECHUYKH, 0a3aJIbHOE TEJbIIC.
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JdemMoHcTpanuu
Tabauywvl u cxemvi: «CTpOCHHUE )KUBOTHOM

KIETKN», «CTpOeHUE PAaCTUTENBHON KIETKI»

Xapaktepru3oBaTh HEeMEMOpaHHbIE
OpraHoubl KJIETKH, UX CTPOCHUE U

byHKIIUN

5.5 | CrpoeHue u KLU Sapa Snpo. O60JI0UKa SADA. XDOMATUH PackprIBaTh coaep:kaHrue TCPMHUHOB U
Ap Apa, Xp s

KapuoIula3Ma, SIAPBILIKU, UX CTPOCHUE U TIOHSTHIA: S71pO, si/IepHast 000I04Ka,

¢dbyHkMK. SnepHbiil OENTKOBBIN MaTPUKC. ANCPHEIC TIOPEL, HYKICOILIa3Ma

[IpocTpaHCTBEHHOE PACIIONIOKEHUE (KaproruIasma), FeHOM, XPOMATHH, 9yXPOMATHH,

XpPOMOCOM reTepoxpoMaTrt,

B HHTEp(A3HOM SIpe. SIIPBIIIKO, XPOMOCOMBI, LIEHTPOMEDPA,

benku xpomarnHa — ructoHsl. Kiterounsie KHHETOXOD, KICTOTHBIC BRIIOYCHI.

e —— XapakTepru30BaTh KIETOYHOE SAPO KaK LIEHTP

aBJICHUS

JdemoncTpanuu ynip
JKU3HEACATEIbHOCTBIO KIETKH;

Tabauywvl u cxemol: «Sapoy» .
TEHETUYECKNAN anmapar KJIETOK 3yKapHuoT,
CTpOCHHE U (PYHKIIMH XPOMOCOM.
OnuceIBaTh CTPYKTYPHI SIAPA U UX
B3aMMOCBSI3b C OPraHOUIAMU
LIUTOILJIa3MBbI

5.6 CpaBHuTeNbHAS CpaBHutenbHas XapaKTepPUCTHUKaA XapakTepru30BaTh TUIBI KJIETOK
XapaKTepUCTUKa KICTOK ~ JYKapuoT  (pacTHTENbHOI, AYKApUOT: paCTUTENbHAS, )KUBOTHAS, TPUOHASL.
KIICTOK 3YKapuoT )KHBOTHOﬁ, FpPI6HOI>i) CpaBHI/IBaTB MeEXIy co00 CTPOCHHUE U

JeMoHcTpanumn
Tabauyst u cxemoi: «CTpoeHUE
JYKAPUOTUYECKOU KIIETKIY,

((CTpOCHI/Ie JKUBOTHOM KIICTKK,

KU3HEAEATEIILHOCTh
HYKapUOTHUYECKUX KJIETOK U POJIb
POKapHOT B OMOLIEHO3aX
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«CTpoeHHe paCTUTEILHOUN KICTKI.
O0opynoBanue: CBETOBOM MUKPOCKOIT;
MUKpOIIperapaTbl paCTUTCIbHBIX, )KUBOTHBIX
KJIETOK.

JlabopaTopnasi pabora

«HSy‘IGHI/Ie CTPOCHHA KIICTOK pa3JIMIHbIX

OpraHu3smMoB»

Htoro yacos no teme 8

6

Tema «O0MeH BeliecTB M IpeBpallieHHe JHEPIHHU B KJIETKE»

6.1

OOMeH BeIecTB — 3
MeTaboIM3M

ACCUMWISIIHS ¥ TUCCUMHUJISTINS — JIBE
CTOpPOHBI MeTaboJIU3Ma.

Tumnbl oOMeHa BeecTB: aBTOTPOPHBIA U
reTepoTpodHBIA. YdacTre KUCIOpo/ia B
0OMEHHBIX TIpOIIeccax.

DHepreTuyeckoe odecreueHue KIeTKH:
npeBpainieHrne AT® B 0OMeHHBIX Ipo1ieccax.
DepMEHTATUBHBIN XapaKTep peakiuii
KJIETOYHOTO

meTabonu3ma. epMeHThI, UX CTPOCHHUE,
CBOWCTBA U MEXaHU3M JCUCTBUSI.
Kodepmentsl. OTinnuust GepMeHTOB OT
HEOPraHUYECKUX

KaTaau3aTopoB. benku-akTuBaTopsl U
OEIKU-UHTUOUTOPBHI.

3aBUCUMOCTb CKOPOCTH
(epMEeHTaTUBHBIX PeaKkLuil OT
pa3InYHbIX (HaKTOPOB.

PackpeIBaTh coiepkaHue TS PMUHOB H
MOHATUN: 0OMEH BEIIECTB
(MeTaboJM3M ), ACCUMMUIISIITUS
(aHa®oIM3M), WM TUTACTUYECKUI OOMEH,
JTUCCUMMIIALINS (KaTaOOJU3M), UITH
SHEPTreTUYECKU 0OMEH, aBTOTPO(DHI,
reTepoTpodbl, aHa3POObI, a3poObl, PEepMEHTHI,
aKTUBHBIH IIEHTp, cyOcTpaTHas
crienupUIHOCTh, KOPEepMEHTHI, OCTTKH-
aKTUBATOPBI

1 OCJIKU-UHTHOUTOPHI.

[lepeuucnars 0coOEHHOCTH
MJIACTUYECKOTO U SHEPTeTHUYECKOTO
oOMeHa B KIIETKE; yCTaHABIUBATh
B3aMMOCBSI3b MEX]y INTACTHYECKUM U
SHEPreTHUYECKUM OOMEHOM.

PaznuuaTh TUIBI 0OMEHA BEIIECTB:
aBTOTPO(HBIN U TeTePOTPOHBIH.
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JdemMoHcTpanuu

Tabauysl u cxemvi. «POTOCUHTESY,
«OHEPreTuUecKuii 0OMeH,

«buocunres 6enkay, «Ctpoenne pepmeHTaN,
«XEeMOCHHTE3Y.

OO6opyaoBaHme: CBETOBOI MUKPOCKOIT;
000pyI0BaHUE ISl TPUTOTOBIICHUSI

IMMOCTOSAHHBIX U BPEMCHHBIX MHUKPOIIPCIIapaToB.

JlabopaTopnasi pabora

«M3y4ueHne KaTaTMTHIECKOW aKTUBHOCTH
dbepMeHTOB (Ha TpUMEPE aMUITa3bl HITH
KaTaasbl)».

JlaGopaTopHas padorta

«3yuenne GpepMEHTATUBHOTO PACILIETIIICHHS
nepoKcua BOI0poaa

B PACTUTENIbHBIX U )KUBOTHBIX KJIETKaX)

[Toka3pIBaTh poOJIb KUCIOPOIa B
00OMEHHBIX IIpoleccax.
CxeMaTtuuecku n300pakaTh CTPOCHUE
dbepmenTa.

OTnuyaTh PepMEHTHI

OT HEOPTraHUYECKUX KaTaTu3aTOPOB U
OTIPENIETISATh UX POJIh

B (O YHKIIMOHUPOBAHUY KUBBIX CHUCTEM, B
MIPOMBIIIICHHOCTH, B MEIUIIMHE,

B ITOBCEIHEBHOM JKM3HH YeJIOBEKA.
CTaBUTH KCIIEPUMEHT IO BBISIBJICHUIO
KaTaJIMTUYECKOW aKTUBHOCTH
MIePOKCUIA3bI, aMUJIa3bl, OOBSICHATH
MOJIy4YeHHbIE PE3YIbTaThI

6.2

ABTOTPOQHBIN THIT
oOMeHa BEIECTB.
doTocunres

HepBH‘lHBIfl CHUHTE3 OPraHN4YCCKUX BEIICCTB B
KJICTKCE.

doTtocuHTE3.

Ponb xsmoporutactoB B mporiecce poTocuHTE3A.
CaeroBas

u TeMHoBas (a3bl. [IpoayKTHBHOCTH
(dhoTocunTe3a. BausHue pa3aMuHbIX

(hakTOpOB Ha CKOPOCTHh (POTOCHHTE3A.
3HavyeHue pOTOCHHTE3A.

PackpbIBaTh cojiep:kaHie TEPMUHOB U
noHATUH: poTocuHTE3, (ha3wl PoTocHHTE3A
(cBeToBast, TeMHOBast), POTOJIH3,
dbochopmmpoBanue, nuki KanppuHa,
HAJ1®+ (mepeHoCUrK BOIOPOAA).
XapakTepu30BaTh IUIACTHYECKUI OOMEH KaK
9Tan 00I1ero 0OMeHa BELIECTB; COOLITHS
dboTocuHTE3a (peaKIuu

CBETOBOI U TeMHOBOH1 (ha3z); poib

49




Hdemoncrpauun /lopmpemoi:
. Ipuctin, K. A. Tumupsses.

Tabauywl u cxemol: «DOTOCUHTES»

XJIOPOIIJIACTOB B Tporiecce (poTocuHTe3a.
BrIsBagTh MMPUYIUHHO-CJICACTBCHHBIC CBA3U
MEXTy TOTJIOIICHUEM COJTHEUHOU SHEPTUHU
XJIOPO(UIIIOM U CUHTE30M MOJIeKyn ATO.
CpaBHI/IBaTL HCXOOHBIC BEIIECTBA, KOHCYHBIC
IIPOYKTHI M YCIOBUS IPOTEKAHUS PEaKLUN
CBETOBOU

U TEMHOBOH (a3 GpoTocuHTE3A.
YcranaBanBaTh B3aUMOCBSI3b MCKIY
(OTOCHHTE30M U JIbIXaHUEM; CBETOBOH 1
TEMHOBOM peakuusiMu (OTOCUHTE3A.
OuenuBath 3Ha4eHHE (POTOCUHTE3A

JUTS J)KU3HU Ha 3eMie

6.3

ABTOTPOQHBIN THIT
oOMeHa BEIECTB.
XeMocHHTE3

XemocunTe3. Pa3znooOpasue
OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUUIHPYIOIIHE OaKTEPUH,
Kese300aKkTepuu, cepoOaKkTepuu,
BOJIOPOIHbIE OaKTepUH. 3HAUCHUE
XEMOCHHTE3a.

JdemoncTpanuu

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

Tabnuywl u cxemol: «POTOCUHTESY,
«XeMOCHHTE3»

PackpriBath coniepskaHie TEPMUHOB U
MMOHATUM: XEMOCHHTE3.

OOBSICHUTH CYIITHOCTh XEMOCHHTE3,
pacKpbIBaTh €ro 3HaUYCHHUE B Onocdepe.

[TpuBOIUTH IPUMEPHI

XEMOCHHTE3UPYIOIINX Oakrepuii
(HUTpHUIIpPYIOLITHE OakTepuH,
Kee300aKTepu, cepobakTepuu,

BOJIOPOJHBIC OAKTEPHH )
U XapaKTEePHU30BaTh UX KU3HECITEILHOCTb.
CocTaBisaTh ypaBHEHUS peaKIuii
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JlaGopaTtopnas padorta
«CpaBHeHHUe ITpoLeccoB (POTOCUHTE3A U

XEMOCHHTE3a»

XEMOCHUHTE3A.
CpaBHUBATh XEMOCHUHTE3 C

dboTOoCHHTE30M

6.4

DHEpPreTUyecKuit
oOMeH —
JICCUM TSNS

AHaspoOHbIe opranu3Mbl. Buabl OpoxeHusl.

[TpoxyKTHl OPOKEHUS U X UCTIOTH30BAHUE
YETIOBEKOM.

AHa’pOOHBIC MUKPOOPTaHU3MBI KaK
00BEKTHI OMOTEXHOJIOTUU U BO30YIUTETH
Oomne3Hel.

AspoOHBIE OPTaHNU3MBI. JTaITbI
SHEPreTHYecKoro oOMeHa.
IToaroroBuTensHLIM dTal. I THKOIN3 —
OECKHUCIOPOHOE PACLIEIUICHUE TIIOKO3BI.
buonorudeckoe okucienue, i
KJIETOYHOE JbixaHue. Poipb

MHUTOXOHJIpUH B Mpolieccax
OMOJIOTUYECKOTO OKUCIICHHUS.
[ukmuyeckre peakiuu.

OxkucnutenbHoe GocHopHIIMpPOBaHUE.
[IpenmymiecTBa a3poOHOTO MyTH OOMEHA
BEIIECTB Mepe]l aHaIPOOHBIM.

O PexTUBHOCTH SHEPreTHIECKOr0 0OMEHa.

JeMoHcTpanumn
Ilopmpemuor: B. A. Durenwrapar, 1.

MuTtuesn.

PackpriBaTh cofepkaHie TEPMUHOB U
MOHSTHI: 3TAIbl BHEPTETUYECKOTO 0OMEHA

— MOJIFOTOBUTENbHBIN, OECKUCIOPOIHBIN
(aHa’pOOHBI),

KUCJIOPOJHBIM  (a’poOHBII);  TIIMKOJINU3,
OpoxeHue, OHOJIOTMYECKOE  OKHUCIICHUE
(merxanme), nukin Kpeoca,

oKuciuTenpHoe pochopunpoBaHue,
IIPOTOHHBIN IpagueHT, npoToHHass ATd-
CHHTa3a.

[TepeuncnaTh 0COOCHHOCTH

HHEPreTUYEcKOoro ooMeHa B kiieTke. ONuchIBaTh
3TaIlbl SHEPreTUYECKOro 0OMEHa
(MOArOTOBUTENBHBIN, OECKUCIOPOAHBIH,
KHCJIOPOTHBIN)

U CPaBHHUBATh UX MEX1Y COOOIL.
XapakTepu30BaTh PEAKLUH TJIMKOJIN3a,
OpO’KeHUsl, KJIETOUHOTO JIbIXaHUSI.
VYcTaHaBIMBaTh  B3aUMOCBS3b  MEXKAY
IJIMKOJIM30M, KJIETOYHBIM JbIXaHUEM U
CUHTE30M MoJiekys1 ATO.

CocTaBiATb  ypaBHEHHS  OCHOBHBIX
ATAIOB SHEPreTUYECKOro 0OMeHa

B KJIETKE.
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Tabauywl u cxemsi: «JHEPTETUUECKUN 0OMEH». | PaccuMThIBaTh SHEPreTUYCCKYIO
JlaGoparopuasi padora 3¢ (HEKTUBHOCTD IIIMKOJIN3A U

<<CpaBH€HI/Ie IpOIECCOB 6p0>1<eH1/1$1 U JBIXaHUS OMOJIOTUYECKOTO OKUCIICHHUS.

Ha3piBaTh UCX0/IHBIE BEIIECTBA, KOHEYHBIC
MIPOJIYKTHI U YCIIOBUS

MPOTEKAHUS PEAKIINI YIHEPreTHIECKOTO 0OMEHa.
CpaBHUBATH SHEPTETHUUECKYIO

3¢ (HEeKTUBHOCTH OECKUCIOPOIHOTO U
KHCIJIOPOJTHOTO ITANOB KOHEUHBIE
MIPOJIYKTHI M YCIIOBUS TPOTEKAHUS
peaKIuii SHEPTETUIECKOro OOMEeHa
HHEPreTHIeCKOro oOMeHa

Hroro yacos no teme 9
7 Tema «HacaencreenHass uHGopManus v peaju3amnus ee B KIeTKe»
71 Peakmun MaTpHUYHOTO 2 Peaxnu MaTpPUYHOTO CHHTE3A. PaCKpBIBaTB COJZCp)KaHUEC TCPMHUHOB U

CHUHTE3a TIpHHIMI KOMILIEMEHTAPHOCTH MOHATHUI: T€H, FEHETUYECKUI KO, KOJOH
B PEAKIMSIX MAaTPUYHOTO CHHTE3A. (TpHIUIET), CTOI-KOAOHbI, MaTPHIIA,
Peanuzamnus HacneacTBeHHON MHMOPMAIIH. MaTPpUYHbIA cuHTe3, TpaHckpunius, PHK-
I'enernyeckuii KoJ1, €ro CBOMCTBA. [oJmMepasa,
Tpanckpunuus — matpuunbii cuaTe3 PHK. IPOMOTOP, CIIAHCHHT, HHTPOH, SK30H.
[IpHHIMIBI TPAHCKPHUIILAH: XapakTepru30BaTh PEAKLIMK MATPUYHOTO
KOMILUIEMEHTAPHOCTh, aHTUIIAPAIIEIIbHOCTD, CHHTE3a, CBOHCTBA TEHETHYECKOT0 KOJa.
ACHMMETPHYHOCTb. OnuceIBaTh 3TAIbl TPAHCKPUIILIUU U
JleMoHCTpAIHH TPAHCIISIUU; YCTAHABIMBATh

B3aMMOCBA3b MATPUIHBIX peaKI_II/Iﬁ

Ilopmpem: H. K. KonbLos.
B KJIETKE; CXeMaTHYECKU U300pakaTh
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Tabauywl u cxemol: «brocuHTe3 OCIKaY,
«['eHeTHUECKUU KO

MATPUYHbBIE PEAKLIUH TPAHCKPHUIILIUU U
TPaHCIIALUY.

Pemarts Gnosnoruueckue 3agaun

Ha OIPEJEICHNUE NOCIIEI0BATEIBHOCTH
nykieotunoB [JHK u MPHK, npumensis 3nanus
0 peakUHsIX MaTPUYHOTO

CHUHTE3a, TECHETUYECKOM KOJIE,

MPUHIIUITE KOMIJIEMEHTAPHOCTH

7.2 | Cunres 6enka TpanHcusmus u ee dTanbl. YdacTtue PackpriBaTh coqiepikaHre TEPMUHOB U
tpancnoptHbix PHK B OnocunTese Oenka. TIOHATHUI: TpaHCIISIIUA, aHTUKO0H, TPHK,
VYcnosus Onocunresa 6enka. Koauposanue amuHoannn-TPHK-cunTeTaza
aMUHOKHCIIOT. Posib pubocom B GHOCHHTE3E (komaza), mommpubocoma (Imomcoma).
Oernka. XapakTepu3oBaTh CBOMCTBA
JleMOHCTpALHH TF€HETUYECKOTO KOJA.
Tabauywvl u cxemol: «brocunTes OeIKay, OnuchbIBaTh 9TAIbI TPAHCIILHI 1
«eHETHYECKUH KOI» CXeMaTHYECKH N300pakaTh
MaTpUYHbIE PEAKLIUN TPAHCIISLIUH.
Pemarts 6uosorudeckue 3aaa4u
Ha onpejeneHue anTukoa0HoB TPHK,
MIOCJIEI0BATEILHOCTH AMUHOKHUCIIOT
B MOJIEKYJIe Oenka, IPUMEHSIS 3HaHUS O
peakLMsIX MaTPUYHOTO CUHTE3A,
TF€HETUYECKOM KOJI€, IPUHLIUIIE
KOMILJIEMEHTAPHOCTU
7.3 MexaHu3MBbl Opranuszanys resoma y IpoKapuoT U PackpeiBath conepxanne TEPMUHOB

OKCIIPECCHUU I'CHOB

OYKapHuoT. PGI‘YHSILII/IH AKTUBHOCTHU
T'CHOB Yy ITPOKAPUOT. T'unotesa OIICpOHa

U TIOHATHUI: ONIepaTop, ONIEPOH, CTPYKTYpPHBIE
I'€HbI, IPOMOTOD,
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(®. XKako0b, XK. Mano). Perynsius
0OMEHHBIX ITPOIIECCOB B KJIETKE.
Knerounsliit romeocTas.
JdemoHcTpanuu

Tabnuywl u cxemst: «bruocuaTEe3 OEIKaY,
«I'eHeTHYeCKuit KO

penpeccop.

OnuceIBaTh CTPYKTYpY reHOMa
IIPOKApUOT; XapaKTepU30BaTh padoTy
UHIYIHOETHEHOTO U PEIPECCUOSIBHOTO
OIlEepOHa.

Bo1aensaTs CTpyKTypHYHO

U PETYJISITOPHBIE YaCTU I'€Ha SyKAPHUOT.
CpaBHUBATH MPOLIECCHI IKCITPECCUH T€HOB
y IPOKapUOT U SYKapUOT.
XapaxTepu3oBaTh runoresy ornepona (®.
Kaxo6, K. Mano).

OnuceIBaTh MEXaHNU3M MOACPIKAHUS
KJIETOYHOTO TOMEOCTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
Nudopmanmonnas
ouosnorus

Bupycer — HekiieTouHbIe OPMBI KU3HH U
obnuraTtHeie mapa3uTsl. CTpoeHUE MPOCTHIX U
CJIOKHBIX BUPYCOB, PETPOBUPYCOB,
OakTepuodaros.

BupycHsbie 3a0051€BaHUs Y€TI0BEKA, )KUBOTHBIX,
pactenuit. CITN/,

COVID-19, conmanesabie

Y MEIUITUHCKHE ITPOOIEMBI.

JeMoHcTpanumn

Tlopmpem: J1. 1. UBanoBckuid. Tabauysl u
cxemvl: «l'eHeTHYeCKu Ko, «BUpychr»,
«bakrepuodarny». [lpakTuyeckas padéora
«Co31aHuEe MOJIETTU BUPYCA»

PackpbIBaTh cojiep:kaHie TEPMHHOB U
MOHSATHUI: BUPYC, BUPUOH, CEPIICBUHA,
Karicu1, oOpaTHasi TPaHCKPHIIIIHS,
PETPOBUPYCHI,

OakTeprodar, BUpyC UMMYHOACPHUITUTA
yenoseka (BUY), mpupogHo-ouarosbie
WH}EKIHH.

XapakTepu30BaTh BUPYChI, PETPOBUPYCHI
u Oakteprodaru Kak BHYTPUKICTOUYHBIX
Mapa3suTOB MPOKAPHOT U DYKAPHOT.
W3naraTh runoTe3bl 3BOJIIOIIMOHHOTO
MIPOUCXOXKACHUS BUPYCOB.

OnuceIBaTh MEXaHU3M B3aUMOICHCTBUS
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BUpYCa U KJIETKU, UH()EKINOHHBINA BUPYCHBIH
IpoLecc.

XapakTepru30BaTh MEXaHU3MbI BEPTUKATHHON U
TOPU3OHTAJILHOM Tepeiadll BUPYCOB;
3a00s1eBaHUs

YKUBOTHBIX M PACTCHUH, BBI3BIBAEMBIC BUPYCAMHU.
Ha3piBaTh BUpyCHBIE 3a00JI€BaHUs,
BCTpEYAIOIIUECS Y YeIOBEKA: TPHIIIL,

kienieBou sunedanut, remarut, COVID-

19, CIIWU .

Co0mroaTh paBuiia MOBEJCHMS

B OKPY’KAIOLIEH MPUPOIHOM cpeae, Mep

PO (GHIIAKTUKH PACTIPOCTPAHCHHSI BUPYCHBIX
3ab0oseBanuii (B Tom uncie BUY-undexmm)

Htoro gacoB 1mo Teme 9
8 Tema «7Ku3HeHHbII UK KJIETKH
8.1 JKusaenHrIin IMUKJI KIICTKA 1 KneToyHblt LIUKJI, €70 IEPUObI PaCKpBIBaTB COZCPKAaHNUE TCPMHUHOB U

u perymsius. MaTepdasza u Mmuto3. TOHSTH: KICTOYHBIN [IUKII,
Oco0eHHOCTH MTPOLIECCOB, uHTepdasa.
npoTtekaromux B uaTepdase. [loarororka [Tepeuncnars nepruobl )KUBHEHHOTO LUK
KJIETKHU K JICJICHUIO. KJIETKU U XapaKTepU30BaATh MPOTEKAIOIIUE B
[Ipecunternueckuii HHUX OPOIECCHI
(MOCTMUTOTHYECKHH ), CHHTETHYCCKUH 1
IMOCTCUHTETHYECKUH

(IpeMUTOTHYECKHI) TEPUOIbI
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uHTep(Da3bI.
JdemoHcTpanuu
Tabruywl u cxemwvl: «KN3HESHHBIN ITAKIT

KJICTKN», «MHTO3»

8.2

Martpuunsiii cuare3 JJTHK.
XpOMOCOMBI

Marpuunslii cuate3 JJHK —

perukanus. [ Tpuanuns! pennmmkannu JJHK:
KOMIIEMEHTAPHOCTh, MOJYKOHCEPBATUBHBIH
CUHTE3, aHTUIAPAJUICIbHOCTh. MexaHnu3m
pemnkanuu JTHK. XpoMocoMmsl.

Crpoenue xpomocom. Tenomepsl

U TerioMepa3a. XpoOMOCOMHBIN Ha0OP KIIETKH —
KapuoTHIL. JIUIIOnHBIA

U TaIJIOUTHBIA HAOOPBI XPOMOCOM.
I'omonoruuneie xpomocomsl. [TosioBbIe
XPOMOCOMBI.

JdemoncTpanuu

Tabnuywl u cxemwl: «KN3HESHHBIN ITUKIT
KIIETKN», «CTpOEHHE XPOMOCOM»,
«Penmukanus JJHK».

Oo0opynoBaHue: CBETOBOM MUKPOCKOTT;
MUKporpenaparsl: «MUTO3 B KJIETKaxX KOpeIika
JyKay.

JlaGopaTopHas pa6orta

«3ydyeHne XxpoMOCOM Ha TOTOBBIX
MUKpOMpenaparax»

PackpriBath coniepskaHie TEPMUHOB U
MOHATUI: PeIIMKalus

(penyrnamKarus), KOMIJIEMEHTapHOCTb,
AHTUTAPATUIETFHOCTD,

JHK-nmonumepasa, TenoMmepa, perinKaliuoHHas
BHJIKA, XPOMOCOMa, XpPOMOCOMHBIN Ha0op,
HYKJICOCOMBI,

CECTPUHCKHE XPOMATHU/IBI, IEHTPOMEPA,
KapUOTHII, TAIUIOWTHBIN U TUTIJIONIHBIN HAab0op
XpPOMOCOM, TOMOJIOTMYHBIE XPOMOCOMBI,
MTOJIOBBIE XPOMOCOMBI.

XapakTepu3oBaTh CTPOEHHUE XPOMOCOM,
KApUOTHUIIOB OPraHU3MOB.

[Tepeuncnars npunuunsl perukanuu JJHK u
JIaBaTh UM COJIEPKATEIIbHYIO XapaKTePUCTHUKY.
OnuceiBaTh MexaHu3Mm perukanuu JJHK.
Cxemarnuecku u300paxkaTh CTpOCHHE
MeTadazHON XPOMOCOMBI.

Pa3znuuate XxpoMocoMbl Ha

MHUKpOIIpenaparax

u MuKpodoTorpadusx
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83 JlesneHue KIeTKu —
MHUTO3

Jenenue knetku — muto3. CTaauyu MUTO3a U
MIPOUCXOISIIINE B HUX MPOIIECChl. TUIIBI
MuTo3a. KaprokuHes u MUTOKUHES.
buonorunueckoe 3HaueHUE MUTO3A.
JdemMoHcTpanuu

Tabruywl u cxemwvl: «KN3HESHHBIN ITAKIT
KIETKU», «CTpoeHue XpoMOCOM»,
«Permukanus JTHK», «Muto3s».
OobopyaoBanue: CBETOBOM MUKPOCKOTT,
MUKpoTpenaparsl: «MUTO3 B KJIeTKaxX KOpEIIKa
JTyKay.

JlaGopaTopHas padorta

«Habmonenre MuTO3a B KJIETKaX KOHUYMKA
KOpeIIKa Jiyka (Ha TOTOBBIX
MHUKpOTIperiaparax)»

PackpriBaTh coiep:kanre TepPMUHOB

Y TIOHATHI: MUTO3, Tpodaza, meradasa,
anagaza, Tenodasa, KapuOKUHE3, IUTOKUHE3,
BEPETCHO JICTICHUS,

MeTadazHas [JIacTUHKa, 00po3/a J1eeHusl.
[TepeuncnsaTh MOCIeA0BATEILHOCTD CTAHIHA
MHUTO3a M OMHCHIBATH MTPOUCXOISIINE HA HAX
MIPOIIECCHI.

CpaBHUBATh 0COOESHHOCTH MPOTEKAHUS MUTO3a
B PaCTHTEIBHBIX M KUBOTHBIX KIIETKaX.
OOBsCHATH OMOJOTUYECKUN CMBICTT MUTO34.
Pasznmuyath craguu MUTO3a Ha
MUKpOTIpenaparax

1 MUKpodoTorpadusx

8.4 | Perymsauus
JKM3HEHHOTO LIUKJIa
KJIETOK

Perynsuust MUTOTUYECKOTO LIMKJIA KIIETKH.
[Iporpammupyemas kiieTouHasi THOeb —
aroIrTos.

Knerounoe sipo, XpOMOCOMBI,
(hyHKIIMOHANIbHAS TEHOMUKA.
JdemoncTpanuu

Tabnuywl u cxemwl: «KN3HESHHBIN ITUKIT
KJIETKN», «CTpOEHUE XPOMOCOM,
«Penmukanus JTHK», «Muto3y»

PackpriBaTh cofepkaHie TEPMUHOB U
MOHTHI: anonTo3, MpoJudepanmus,
nuddepeHpoBKa.
XapakTepu30BaTh PEryIsALUI0
MUTOTHYECKOTO IUKJIA KIETKH.
OOBACHATH OMOJIOTUYECKUIA CMBICIT
3aMporpaMMHUPOBAHHON KIIETOUYHOMN
rubesu — anornro3a.

YcTaHaBIMBaTh B3aUMOCBSI3b MEXKTY
rOMEOCTa30M KJIETOK U X THOETIbIO

HToro yacoB o teme
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Tema « CTPOEHUE U ®YHKIIUU OPT"AHU3MOB»

9.1

OpranusM Kak eJuHOE
1enoe

1

Buonornyeckoe paznoobpazue
oprann3moB. OTHOKJIETOYHBIE,
KOJIOHHUAJIBHBIC, MHOT'OKJICTOYHBIC
OpPraHU3MBl.

Oco0OeHHOCTH CTPOEHMUS

Y )KU3HEIEATETbHOCTH OTHOKJIETOUHBIX
opraHn3moB. bakrepun, apxen,
OJIHOKJIETOYHBIE TPHUOBI, OTHOKIETOYHBIE
BOJIOPOCIIH, JPYTrue IPOTUCTHI.
KononnansHbie opranusmsl. BzauMocBs3b
4acTel MHOTOKJIETOYHOTO OpraHu3Ma. TKaHu,
OpraHbl ¥ CHCTEMBI OpraHoB. Opranusm Kak
equHoe 1enoe. I'omeocras.

JdemoncTpanuu

Tabnuywl u cxemot: «OAHOKICTOYHBIS
BOJIOPOCINY», «MHOTOKJIETOUHBIE BOJOPOCIN»,
«bakTepuny,

«IIpoctenmuey, «Opraisl IBETKOBBIX
pacteHui», «CucTeMbl OPraHoOB MMO3BOHOYHBIX
JKUBOTHBIX»,

«BHyTpeHHee CTpOEHNE HACEKOMBIX).
OobopyaoBanue: CBETOBOM MUKPOCKOIT;
MUKpOIIpenaparsl 0JHOKJIETOYHBIX
OpPraHu3MOB; )KHBbBIE

SK3EMIUISIPbl KOMHATHBIX PACTEHUN;

PackpriBaTh coziepaHue TEPMUHOB U
IIOHATUI: OPTaHN3M, OpPIaH,

OpraHesijibl, CHCTEMa OPraHoB, anmapar,
(yHKIMOHAJIbHAS CUCTEMA, TOMEOCTa3.
[lepeuncnars cTpyKTypHO-(YHKIIMOHATIbHBIE
YacTHU OJHOKJIETOYHBIX, KOJIOHUAJIbHBIX,
MHOTOKJIETOYHBIX U MHOTOTKaHEBBIX
OpraHH3MOB.

XapakTepu3oBaTb 0COOEHHOCTH

CTPOEHUS 1 KU3HECSITEbHOCTH
OJIHOKJIETOYHBIX OPraHU3MOB,
KOJIOHHUAJIbHBIX, MHOTOKJIETOYHBIX U
MHOTOTKaHEBBIX OPIaHU3MOB.

CpaBHHMBATH MEXIy COO0N OJHOKIETOYHBIC,
KOJIOHHAJIbHbIE, MHOTOKJIIETOYHBIC U
MHOTOTKaHEBbIE OpPraHU3MBbI
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repOapuu pacTeHUN pa3HbIX

OTJACJIOB; BJIAXHBIC ITPEIapaThl JKUBOTHBIX

9.2 | Txanu pacTeHHi Txann pacreHnil. THOBI  PAaCTHTENBHBIX | PackpelBaTh COJEPKAHIE TEPMUHOB
TKaHCl:  oOpasoBarenbHas,  IOKPOBHAS, | y OHSTHIA: TKAHb, AMUCPMHUC, TPOOKA, KOPKa,
IIpOBOIAIIAA, OCHOBHAA, 1y0, peBecHHa, JPEBECUHHbIE BOJIOKHA,
MexaHnndeckas. OCOOEHHOCTH CTPOCHHUS, JyOsIHbBIE BOJOKHA, COCYIBI,
(yHKLUHI U pacroyIoKeHHsI TKaHEH B KAMEHHCTBIE KIICTKIL.
OpraHax pacTCHHH. XapakTepru30BaTh TUIBI PACTUTEIBHBIX
Hemoncrpauuu TKaHe#: oOpazoBarenbHasl, MOKPOBHAS,
Tabauywl u cxemol. «TkaHU paCTEHUIY, TIPOBO/IAIIAS, OCHOBHAS, MEXaHHUECKAS;
«Opranbl BETKOBBIX PACTCHUID, MEPEYUCIIATh OCOOCHHOCTH X CTPOEHUS 1
«Kopnesbie cucremb», «CTpoeHue BBITIOJTHSIEMbIE (DYHKIIIN
cTebms», «CTpoeHue JIMCTOBOM
IJIACTUHKH.
O0OopynoBaHue: )KMBbIE FK3EMILISIPBI
KOMHATHBIX PaCT€HUI; CBETOBOM MUKPOCKOIT;
MHKponpenapaTsl TkaHel. JlabopaTopnast
padora «/3ydeHne TKaHel pacTeHU

9.3 | TxaHu KUBOTHBIX U TkaHM )KMBOTHBIX U YeJIOBEKa. THUIIbI PackpbiBath coziep>kaHre TEPMUHOB U

YCJIIOBCKA

YKUBOTHBIX TKAHEMU:

SNUTeNuanbHasl, COeAUHUTENbHAS, MbIILICYHAS,
HepBHast. OCOOEHHOCTH CTpOeHUs, QYHKIIHUHI U
pacIoOKeHUs! TKaHEel B OpraHax »KUBOTHBIX

" 4CJIOBCKA.

MOHSATUIN: STUTEINHN, CEKPET, MBIIIIEUHbIE
BOJIOKHA, HEHPOH, HEUPOTITHSL.
XapakTepru30BaTh TKAHU )KUBOTHBIX U
YeJIOBEKa: ANUTEINAIbHAS,

COCANHUTCIIbHAA, MBIIIICYHA, HCPBHAA
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JdemMoHcTpanuu

Tabauywvl u cxemot: «TKaHU KUBOTHBIXY,
«CKeJIeT 4eaoBeKay,
«ITumeBapuTenbHas CUCTEMAY,
«KpoBeHOCHas cucremay,
«/IpIxarenpHas cucremay, «HepBHas cucremay,
«Koxay, «MEBIIIeyHas CHCTeMay.
Oo6opyaoBanue: CBETOBON MUKPOCKOIT,
MHUKpOIIpenaparsl TKAaHEH.
JlaGopaTopHas padorta

«M3yueHne TkaHen )KUBOTHBIX)

[IEPEYUCIIATh OCOOEHHOCTH UX CTPOEHUS U
BBITIOJTHAEMBIC (DYHKIIUU

9.4

Opransl. CucteMbl
OpraHoB

Opransl. BereratuBueie

Y T€HEPATUBHbIC OpraHbl pacTeHuil. OpraHbl
U CHCTEMbI OPT'aHOB )KMBOTHBIX U Y€JIOBEKA.
OYHKIIMKU OPTaHOB U CUCTEM OPraHOB.
JdemoncTpanuu

Tabauysr u cxemwvl: «Opravbl HIBETKOBBIX
pactenuit», «KopHeBbIe CUCTEMBIY,
«Ctpoenue crediisy,

«CTpoeHue TUCTOBOM TIaCTHHKI,
«Cxener uenoBekay,

«[IuieBapuTenpHas CUCTEMa,
«KpoBeHocHas cucremay,

«/IpixaTenpHast cuctemay,
«BrinenurensHas cucremay, «HepBHas

PackpbIBath coziep>kaHre TEPMUHOB U

MOHSITUI: OpraH, KOPeHb, Mo0oeT,

LIBETOK, I1JI0JI, CEMS, TIOJIOBBIE JKEJIE3bl, TIOJIOBLIC
MIPOTOKH, KOMYJIATHBHBIE

OpraHbl, CHCTEMbI OPTaHOB.
XapakTepu30BaTh BEreTaTUBHbIC

U TeHEepaTHUBHbIEC OPraHbl PaCTEHUH,
COMaTHUYECKHE U PErYyISITOPHbIE OPraHbl
’KUBOTHBIX; IEPEUUCIIATH OCOOEHHOCTH UX
CTPOEHUS U BBITIOJIHAEMbIC (DYHKIIUH.
YcTaHaBIMBaTh B3aMMOCBSI3U MEKTY
CTPOEHUEM OPTaHOB U UX (PYHKIIHUSIMH.
Pasznuyath BUBI TKAHEH, OpraHbl U
CHUCTEMBI OPraHOB, B TOM YHUCIIE
YyenoBeKa, Ha MUKpoIpenaparax,
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cUcTeMa», « JHAOKPUHHAS CUCTEMAY.
Oo6opyaoBaHue: )KUBBIE IK3EMILISPHI
KOMHATHBIX paCTeHMI1; repOapuu pacTeHuin
Pa3HbIX OT/EJIOB; CKEJIEThl I03BOHOYHBIX;
KOJUIEKLIUH

0€eCI103BOHOYHBIX dKUBOTHBIX; BIIAXKHBIE
npenaparsl ’KUBOTHBIX, CKEJIET

YEJI0BEKA.

JlabopaTropnasi pa6ora «/I3yueHue opraHoB
I[BETKOBOTO PACTCHHS»

BJIQKHBIX TMpernaparax, repoapusx Hu
MUKpogoTorpapusx, Tabnuuax,
MOJICIISX U MYJISDKAX

9.5

Ornopa tena
OpraHmu3MoB

Omnopa tena opranuzmoB. Kapkac
pactenunii. CKeneThl OTHOKIECTOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX.

HapyxHusb1ii u BHyTpeHHUH ckenet. CTpoeHue u
THUIIBI COEAMHEHUS KOCTeN. JleMoHcTpanumn
Tabauywvl u cxemwvi: «CTpoeHue CTEOIIS,
«CTpoeHue JTuCTOBOM

IUTACTUHKWY, «CKeNeT YeIoBeKay.
Oo0OopynoBaHue: CKeJIECThl TIO3BOHOYHBIX;
BJIQXKHbIE ITPETapaThl >KUBOTHBIX; CKEJIET
YeJI0BEKa; PAKOBUHBI MOJLITIOCKOB;
KOJUICKIIMY HACEKOMBIX, UTJIOKOKHUX

PackpeIBaTh coiepkaHue TS PMUHOB H
MOHSTHIA: OTIOPHBIC CUCTEMBI,

000JI0YKH KJIETKH, UOPUILITBI, KapKac,
HapYXXHBIN CKeJEeT (XUTUHOBBIN TIOKPOB),
TUJIPOCTATUYECKUI CKEJIET, BHYTPEHHUI
CKeJIeT, KOCTH (IUIMHHBIE, KOPOTKUE,

IJIOCKKE), COSMHEHUS KOCTEH,

HEMNOABWKHBIE (ILIBbI), TOTYTIOIBUKHBIE,
MO/IBIKHBIE

(cycTaBbl), OTJEIIbI CKelleTa MO3BOHOYHBIX
JKUBOTHBIX: YEPEIl, OCEBOM CKENEeT
(TIO3BOHOYHUK, TPYAHAS KIIETKa, XOp/a), mosica
KOHEYHOCTEH, CBOOOTHbIE KOHEYHOCTH.
OnuceIiBaTh HAPYKHBIN U BHYTPEHHUM CKEJEThI
JKUBOTHBIX, CTPOCHHE U TUIIBI

COEIMHEHUS KOCTEM.
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YcranaBinuBaTh B3aMMOCBSI3U MEXKIY CTPOECHUEM
OTIOPHBIX CHCTEM U MX (YHKIHSIMH B
OpraHusMe.

CpaBHHMBAThH CTPOEHHUE OMIOPHBIX CUCTEM
pacTeHUH U )KUBOTHBIX

9.6

JIBrxeHne
OpraHu3MOB

JIBrm>keHne opraHnu3moB. J[[BukeHune
OJIHOKJIETOYHBIX OPTaHU3MOB: aMeOOUIHOE,
JKTYTHKOBOE, PECHUYHOE.

JIBM>KE€HE MHOTOKJIETOUHBIX PACTCHUM:
TPOTM3MBbI U HACTHUH.

JBr>Ke€HrEe MHOTOKJIETOUHBIX )KUBOTHBIX U
yelioBeKa: MblleyHas cucreMa. Pedrexc.
CkeneTHbIe MBIIIIIBI U UX padoTa.

JdemoncTpanuu

Tabnuywl u cxemvt: «OAHOKICTOYHBIS
Bostopociiny, «IIpocTeiimuey,

«CTpoeHHE MBIIIIIBY, «MBbIIIIeUHAs CHCTEMa

PackpbIBaTh coqiepkaHne TEPMHHOB

Y TTOHATHH: IBYKECHUE, TBUTATEIIHLHBIC
OpraHeUIbl, IBIKEHNE TIPOCTEHIITNX
(ameOomHOE, KI'YTUKOBOE, PECHUYHOE),
JIBU)KEHUE PACTEHUH (TPOTIH3MEI,
HACTHH ), MBIIICYHBIC CHCTEMBI
(cokpatuTenpHbIe BOJOKOHIIA, KOKHO-
MYCKYJIbHBI MEIIOK, CKEeJICTHAS
MYCKYJIaTypa), CKeJIETHAsE MBIIIIIa
(MBIIIIEYHOE BOJIOKHO, MUO(DUOpHUILIA),
BBICIITHE

JIBUTATEIIbHBIC IEHTPBI, pa00Ta MBIIIII
(mBUTATENBHAS, COMATHYECKAas),
MBIIIIEYHOE YTOMJICHHE.
XapakTepHu30BaTh BUJIbI TBHKCHUS
OJIHOKJICTOYHBIX U MHOTOKJICTOYHBIX
OpraHu3MOB.

OnuceIBaTh CKEJIETHBIE MBIIIIBI U UX paboTYy.
YcraHaBIMBaTh B3aUMOCBSI3b

MCKAY CTPOCHHUEM OIMOPHBIX CUCTEM U

JABMIKCHUAMHA OPraHUu3MOB
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9.7 [Turanue OpraHu3MoB [Tutanue opranusmos. [lormomenue BobI, PackpeiBarh coiepkaHue TEPMUHOB U
YTJIEKHCIIOTO ra3a MOHATUI: IUTaHUE, TUILIEBAPEHHUE,
Y MUHEPAJIbHBIX BEIIECTB PACTCHUSMH. MUILEBAPUTEIbHBIC BAKYOJIH, KUIIEYHAs
[Iuranue >KUBOTHBIX. MOJIOCTh, MUIIEBAPUTEIbHAS TPYOKa,
BuyrpunonoctHoe ¥ BHYTPUKJIETOYHOE | MHUIIEBAPUTEIbHBIN TPAKT,
MAIIEBAPCHUC. [Muranue MO3BOHOYHBIX | MUIICBAPUTEILHBIC JKCJIC3bI, MUICBAPUTCIILHBIC
KUBOTHBIX. OTIIEIBI COKH.
MUIIEBAPUTEITBHOTO TPAKTA. Xapaktepu3oBaTh  MUTaHUE  KUBOTHBIX;
[TumeBapuTenbHbIC )KENE3bI. BHYTPHUIIOJIOCTHOE ¥ BHYTPUKJIETOYHOE
[TumeBapurenbHas cucTeMa 4eJioBeKa. MHUIICBapCHUE.
JdemoncTpanuu Paznmuuate Ha wu300paxkeHUsx (cxemax,
Tabauywl u cxemol. Ta0HIaxX, MYJISDKAX) OTIEIIbI
«KHIIIegHOII0I0CTHEIEY, MMIIEBAPUTEIIBHOIO TPAKTA
«ITumeBaputenbHas cucteMay, «Cxema W ITMIICBAPUTCIIbHYIO CUCTEMY YCJIOBCKA.
MTUTAHUS PACTCHHID. VYcTaHaBIMBaTh B3aMMOCBSI3H MEXAY CTPOEHHUEM
OOopynoBaHue:  KUBBIE  AK3EMIUISPBI OpraHoOB IUIIEBAPCHUA
KOMHATHBIX pacTeHU; o0OpyrOoBaHUE IS
JEMOHCTpPAIMU TIOYBEHHOTO
W BO3JIYLIHOIO IIMTaHUA pPacTEHUH,
pacierieHus Kpaxmaiia u 6eJIKoB
1o aercTBueM GepMEeHTOB

9.8 JIpIXaHHE OPraHU3MOB JpixaHue opranu3mMoB. J{pIxaHHe pacTEHUN. PackpbiBaTh coziep:kaHle TEPMUHOB U

Jpixanue »kuBoTHBIX. [{uddy3us razos yepes
MOBEPXHOCTH KIeTKU. KoxkHOoe IpIxaHue.
JlpIxaTenbHasi HoBepXHOCTh. XKabepHoe

Y JIETOYHOE JbIXaHue. /[pixanne

HNOHATHI: IpixaHue, U dy3us, KOKHOE
JIbIXaHWE, OpTraHbl IbIXaHHUs,

JbIXaTeNbHBIC IBIKEHUS, IbIXaTeIbHBINA HEHTP,
JIETOYHBIE 00BEMBI, KU3HEHHAS

€MKOCTb JIETKHUX.
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IIO3BOHOYHBIX JXMBOTHBIX U YCJIOBCKA.
DBOJIOIMOHHOE YCIIOKHEHUE CTPOSHHSI JIETKUX
IIO3BOHOYHBIX )KMUBOTHBIX.

JlprxaTenpHas cucTemMa yenoBeka. MexaHusm
BCHTHUJIAAWHU JICTKUX Yy IITUL] U
MIJICKOIIUTAIOIINX. PGFYJ'IXIII/H[ JAbIXaHUA.
I[I)IX&TGJ'II)HI)IG 00BEMEL.

JdemoncTpanmuu

Tabnuywl u cxemvl: «JlpIxaTenbHas CHCTEMaY.
Oo6opyaoBanue: 060pyI0BaHUE TSI
JACMOHCTpAalUn OIIBITOB

M0 UBMCPECHUTO JKU3HEHHOW €MKOCTH

JIETKHX, MEXaHHU3Ma AbIXaTCIIbHBIX }IBI/I)KeHI/Iﬁ

XapakTepu30BaTh JAbIXaHUE PACTCHUI; IbIXaHUE
JKUBOTHBIX U YEJIOBEKA.

OnuceIBaTh 3BOJIIOIIMOHHOE YCI0KHEHNE
CTPOEHUS JIETKUX T03BOHOYHBIX

JKUBOTHBIX.

Pa3znuyars Ha n300pakeHUsX (CXxeMax,
TabIuuax, MyJsikax) AbIXaTeIbHYI0 CUCTEMY
YeJI0BEeKa.

OnuceiBaTh MEXaHU3M BEHTHIISILIUU JIETKUX Y
NTUI U MJIEKOTIUTAIOIINX. Y CTaHABINBATh
B3aMMOCBSI3U MEX/1y CTPOCHHUEM OpPraHOB
JBIXaHUS U UX QYHKIHUSIMH B OpraHu3Me

9.9

TpaHCHOpT BEIIECTB Y
OpraHU3MOB

TpaHcmopT BelIeCTB y OPraHU3MOB.
TpaHcnOpTHBIE CUCTEMBI pacTeHU. TpaHcnopT
BEIIECTB Y )KMBOTHBIX. KpoBeHOCHasI cucTtema
u ee opransl. KpoBeHocHas cuctema
MO3BOHOYHBIX JKUBOTHBIX U uenoBeka. Cepale,
KPOBEHOCHBIE COCYbI U KPOBb.

Kpyru xpoBoobparienus. DBOIIOIUOHHBIE
YCIIO)KHEHUSI CTPOEHUSI KPOBEHOCHOM

CUCTEMBI TO3BOHOYHBIX KUBOTHBIX.

PaGora cepana u ee peryasusi.

PackpbIBaTh cojiepikaHie TEPMUHOB U
MOHSATHUI: TPAHCIIOPT BEIECTB, TPAHCIIOPT
y pacTeHui, KpOBEHOCHAs CHCTEMa
’KHUBOTHBIX, KPOBb, TU1a3Ma, (GhopMeHHBIE
AIIEMEHTHI, KPOBOOOpAICHNE, KPYTH
KPOBOOOpAIICHHUS, CEPICYHBIIN UK,
nuMdoobpamenue, mumda,
TUM(ATHIECKUE COCYIBI,
TMMQaTHYECKUE Y3IIbl, BHYTPSHHSS Cpe/ia
OpraHu3ma.

XapakTepHu30BaTh TPAHCIIOPT BELICCTB
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JdemMoHcTpanuu

Tabauysl u cxemwvl: «Opranbl IBETKOBBIX
pacrenuii», «KopHeBble cHCTEMBI»,
«Ctpoenue ctelmnsi»,

«CTpoeHHe JTUCTOBOM TUTACTUHKI,
«KpoBeHOCHas cucrema,
«KpoBeHOCHBIE CUCTEMBI TO3BOHOYHBIX
YKUBOTHBIX)»

y pacTeHuit u 0€CrI03BOHOYHBIX )KUBOTHBIX.
OnuceIBaTh KPOBEHOCHYIO CUCTEMY KUBOTHBIX
U 4€JIOBEKa.

Pa3znuyars Ha n300pakeHusX (Cxemax,
TalnHIaxX, MyJsKax) KPOBEHOCHYIO

U IMM(DAaTUYECKYIO CUCTEMY YEIIOBEKA.
YcranaBiuBaTh B3aMMOCBSI3H

MEX/1y CTPOEHHEM OPraHOB

KpOBOOOpamieHus ¥ ux QyHKIUIMU
B OpraHu3Me

9.10

Brigenenue
Yy OpraHu3MoB

Brienenue y opranuzmoB. Beiienenue y
pactenuil. Boinenenue y )UBOTHBIX.
CoxkpaTtutenbHble BakyoJu. OpraHsl
BbIJIesIeHNs]. DUibTpanus, CeKpenus u
o0paTHOE BCcachblBaHUE KaK MEXaHU3MbI
paboTel opraHoB BbiAeneHus. CBA3b MOJIOCTH
TeJa ¢ KPOBEHOCHOU

U BBIJCIIUTEIILHOM cUcTeMaMu. Beinenenue y

MMO3BOHOYHBLIX JKMBOTHBIX M 4ejoBeka. [loukm.

Ctpoenue

U  (QyHKIMOHUpOBaHHE HepoHa.
OOpazoBaHue MOYM Yy 4YeJIOBEKa.
JeMoHcTpanumn

Tabnuyor u cxemwvl: «BblaeIHTEIbHAS
CUCTEMAY

PackpriBaTh cosiepikaHre TEPMUHOB U
MOHSITUMN: BBIJICJICHHE, TYTTAINsI, INCTOMA],
COKpaTUTEIbHbIE BAKYOJIU, U3BUTHIE
KaHaJbI[bl, 3B€3J4aThI€ KJIETKH,
BBIICTTUTENIbHBIE TPYOOUKH, MAJIBITUTUEBBI
COCYybl, TOYKH, MOYETOYHUK, MOYEBOM
y3bIpb, HEPPOH, MOYA.

XapaxkTepu30BaTh POLIECC BBIJCICHUS Y
pacTeHUi U )KMBOTHBIX.

Pasnuyare Ha um300paxeHHsX (cxemax,
Tabmuuax,  MYIsDKax)  BBLACTUTEIBHYIO
CUCTEMY YeJIOBEKa.

OnuceiBaTh MeXaHU3M (QYHKIIMOHUPOBAHUS
He(poHa; mpoiiecc

00pa3oBaHUs MOYH.
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YcranaBiauBaTh B3aMMOCBSI3H MCIKIY
CTPOCHHUEM OPIraHOB BBIACIICHUSA U UX

(GYHKUMSIMHU B OpraHu3Me

9.11

3amura y OpraHiu3MoB

3amura y OpraHu3MoB. 3aluTa y
OJIHOKJIETOYHBIX OpraHu3MoB. Criopbl
OaxkTepuil ¥ IUCTHI MPOCTEUIITUX.
3ammura y

MHOTOKJIETOYHBIX pacTeHuid. Kyrukyna.

CpencTBa MacCUBHOW U XUMHYECKOW 3aIIUTHI.

duroHUAEL.

3ammuTa y MHOTOKJIETOYHBIX JKHBOTHBIX.
[ToxpoBHI ¥ UX MPOU3BOHBIC. 3aITUTA
opranusma ot Oosie3Hell. IMmyHHas
cucrema

yenoBeka. KieTouHslil 1 ryMOpabHbIN
MMMYHHUTET. BpoxaeHHbIN

Y TIPUOOPETEHHBIN crielMpUISCKUN
uMMyHUTET. Teopust KIIOHAIBHO-

cenektuBHOro ummynurera (I1. Dpaux, ©.M.

bepuer, C. Tonerana).
BocnanutensHble OTBETHI OPraHU3MOB.
PoJib BpOKICHHOTO UMMYHHTETA

B Pa3BUTUH CUCTEMHBIX 3a00JICBaHUH.
JeMoHcTpanumn

Tabnuywr u cxemor: «Koxay,
«UmmynuteT», «CTpoeHue cTedms»,
«CTpoeHHe TUCTOBOM TUTACTHHKID)

PackpeiBaTh copepxaHrue TEPMUHOB

Y IOHSTUI: KaIcysa, Y3HA0CH0pa, IUCTa,
KYTHUKYJIa, CPEICTBA MTACCUBHOM
3alllUThI, Cpe,JICTBa XI/IMI/IHGCKOI71 3allluThI,
KOXXHBIC HOKpOBI)I, UMMYHUT €T,
I/IMMyHHaSI CHUCTEMA, aHTHUI'CH, aHTUTECJIO.

XapakTepru30BaTh BUbI 3AUTHI

Y OAHOKJICTOYHBIX U MHOTOKJICTOYHBIX
OpraHN3MOB.

OnuceIBaTh CTPOCHHUE KOKHBIX IIOKPOBOB U

WX IPOU3BOIHBIX. Pa3muuaTh Ha

M300paKeHUIX (CXemMax, Ta0IuIax, MyJsbKax)
OpraHbl UMMYHHOW CHCTEMBI YEJIOBEKA.
YcTaHaBIMBATh B3aUMOCBSI3U MKy CTPOCHUEM
OPraHOB 3aIUTHl U UX (QYHKIMSIMH B OPTaHU3ME
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9.12

Paznpaxxumocts u
perymsus
Yy OpraHU3MOB

PazgpaxkumocTs U peryisnus

y opranusmoB. Pa3npaxuMocts y
OJHOKJIETOYHBIX OPTaHU3MOB.

Takcucsl. PaznpaxuMocTh U peryisinus y
pactenuii. PoctoBbie BEMIECTBA U UX
3HaYCHHUE.

Hepshas cucrema u peduexkropHas peryasnus
y )KUBOTHBIX. HepBHas cucteMa u ee OTAeIbI.
OBOJIIOLMOHHOE YCIIOKHEHHE CTPOSHUS
HEpPBHOU

CHUCTEMBI y )KUBOTHBIX. OT/EIBI TOJIOBHOTO
MO3Ta MTO3BOHOYHBIX )KUBOTHBIX. Peduiekc n
pednexTopHas ayra. besycioBHbIe U yCIOBHBIE
pedekcsl.

I'ymopanbHas peryasmus

Y SHJOKPUHHAs CUCTEMA KUBOTHBIX U
yesnoBeka. JKenes3bl SHTOKpUHHOM

CUCTEMBI U UX TOPMOHBI. [lelicTBue
ropMOHOB. B3anMOCBsI3b HEPBHOM

Y SHJOKPUHHOU cucteM. [ unoranamo-
runoduszapHas cucTema.

JeMoHcTpanumn

Topmpem: W. I1. 11aBnoB.

Tabauywst u cxemvi: «CTpOCHHE TUIPHI,

«Ctpoenue nminaHapumn», «Buyrpennee

CTPOCHHUC JOXKICBOTO YCPBs»,

PackpriBaTh cofiepKaHUE TEPMUHOB U
HNOHITHI: pa3paxuMOCTb, PETYIISILIMS,
TaKCHChI, POCTOBBIE

BELIECTBA (AyKCUHBI), HEPBHAsI CUCTEMA,
pedaexropHas perynsus, pediiekc,
pedaexkTopHas ayra, nepeIHuid MO3T,
IIPOMEKYTOUHBIN MO3T, CPETHUNA MO3T,
MO3K€4OK, IIPOIOJITOBATBIM MO3T,
BereTaTUBHAsI HEPBHAs CUCTEMA,
ryMopalibHasi peryisiius, TOPMOHBI,
SH/IOKPUHHAS CUCTEMA, TUTIOTAIaMO-
runo@uszapHas cuctema.
XapakTepru30BaTh Pa3ApaKUMOCTh Y
OJIHOKJICTOYHBIX OPraHU3MOB

1 pedICKTOPHYIO PETYIISAILHIO Y
KUBOTHBIX.

Paznuuate Ha n300pakeHUsIX (Cxemax,
TabIuIax, MyJsbKax) HEPBHYIO CUCTEMY U €€
OT/IEJIbL; OTJIEJIbI TOJIOBHOTO MO3Ta
MO3BOHOYHBIX KHUBOTHBIX.

OnuceIBaTh ryMOPAIbHYIO PETYIISIHUIO Y
JKUBOTHBIX.

Pasznuyats Ha n300pakeHUsX (CXeMax,
Tabnuuax, MyJsKax) SHIOKPUHHYIO CUCTEMY
JKUBOTHBIX U YEJIOBEKA.

Haspisats xkene3sl SHAOKPUHHOU
CHCTEMBI YeJI0BeKa U BeIpadaThiBaeMble

67




«HepsHnas cucrema poidy», «HepBHas cucrema
narymkn», «HepBHas cucrema
IIpeCMBIKaroIuxcs», «HepBHas

cucreMa nruny, «HepBHas cucrema
MJIEKOIIATAOINX», «HepBHasA cucrema
4eloBeKa», « JHAOKPHHHAS CHCTEMAY,
«Pednexer.

O0opynoBaHue: MOJIEIH FOJIOBHOTO MO3I'a

PA3IMYHBIX ) KUBOTHBIX

HMU T'OPMOHBI.

OnuceiBaTh JEHCTBUE TOPMOHOB.
YcranaBanBaTh B3aNMOCBSI3H MCXKY CTPOCHHUEM
OpraHoB HEPBHOU

Y SHJOKPUHHOM CUCTEM U UX (PYHKLIUIMHU

B OpPTaHH3ME.

XapakTepHu30BaTh YBOIIUOHHOE

YCIIO)KHEHHE CTPOCHUSI HEPBHOU

CUCTCMBI Yy )KUBOTHBIX

Hroro vacos no teme 17
10 | Tema «PASMHOXXEHHUE U PABBUTUE OPIT'AHU3MOB»
10.1 | Popmbl pa3MHOKEHUS 1 ®DopMBbI pa3MHOKEHHS OPraHU3MOB: PackpeiBaTh coJiep)kaHUE TEPMHUHOB U
OpraHu3MOB Oecmoioe (BKITIOUYasi BET€TaTUBHOE) U MTOHSATUM: Pa3MHOXKEHHUE, pocToe
noJsioBoe. Buspl Gecrionioro JieJieHne,  TOYKOBAaHUE,  CIOPYJSALUS,

Pa3MHOXKEHHUS: IOYKOBaHUE, CIIOPYJISIIHS,
(dbparmMeHTanus, KJIOHUPOBAHUE.

JdemoncTpanuu

Tabnuywl u cxemsl: «BereraTuBHOE
pa3sMHOKeHHE», « TUITbI 6ecoIoro
pa3MHOXKEeHH», «Pa3sMHOXKeHNE
XJIAMHJIOMOHAIbI», «Pa3MHOYKEHHE IBIIICHBIY,
«Pa3MHOXEHHE THIPHI»

BEreTaTUBHOE Pa3MHOXKEHUE,
(bparmeHTaIys, KIOHUPOBAHUE, TAMETHI,
crepMaro3ou (cnepMuil), sifliekiieTka, 3uroTa,
KOHBIOTAIHSL.

[lepeuncnars ocobeHHOCTH OECTONIO0ro u
MI0JIOBOTO Pa3MHOKEHHS OPIaHU3MOB.
XapakTepu3oBaTh CyLTHOCTb U (DOPMBI
0ecIoyIoro pa3sMHOXKEHUSI OPraHU3MOB;
Ouosoruueckoe 3HaueHue 0ecroIoro
Pa3MHOKEHUS.

Pasnuyars cniopy kak

CIICHHUAIIN3UPOBAHHYIO KIICTKY,
MNpeaAHa3HAYCHH YO IS oecrnosoro
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pasMHOXEHHUS, U crIopbl OakTepuii. OOBICHATD
MPEUMYIIECTBA OJIOBOTO PA3MHOKEHHSI Ha/T
0€eCIOJIBIM.

PackpbIBaTh poIIb KIIOHUPOBAHHUS

B CEJICKIIMH M CEIbCKOM XO3SHCTBE

10.2

TTonoBoe
Pa3MHOKEHHE.
Meiios

[TosoBoe pa3zmuoxenue. [IonoBbIE KIETKH, WITH
rametsl. Meiio3. Craguu meiiosa. IloBenenue
XpOMOCOM

B mero3e. Kpoccunrosep.

buonoruyueckuii cMbIC Meiio3a 1

MOJIOBOTO TIporiecca. Meno3 u ero Mecto

B JKH3HCHHOM ITUKIIC

OpTaHU3MOB.

JdemoncTpanuu

Tabnuywl u cxemol: «KMero3»,

«XPOMOCOMBI»

PackpriBath coniepskaHie TEPMUHOB U
MOHSTHI: Meii03, OMBaJICHTHI,
KPOCCHHTOBEP, MHTEPKUHE3, HE3aBUCUMOE
pacmipeneneHue; KpOCCHHTOBED.

Pasznuyarh Ha n300pakeHusIX (cxemax,
Ta0NHIaX) U MUKpOTIpeTnapaTax 3pesbie
MOJIOBBIE KJIETKH MJICKOIIUTAIOIINX

Y OpraHbl pa3MHOKEHUS BBICIIUX PACTEHUIA.
PackpriBath CylHOCTh MEHO3a,
XapaKTepHU30BaTh €ro OTACIIbHBIE CTAUH.
Onpenenars MECTO Mei03a

B )KM3HEHHBIX IUKJIaX Pa3JIUYHBIX OPraHU3MOB.
OOBACHATH OMOJIOTMYECKUIA CMBICTT
KPOCCHHIOBEPA, ONMKUCHIBATH €r0 MEXaHU3M.
CpaBHUBaTh ME03 C MUTO30M; pPa3inyaTh
OTJICIIbHBIC UX CTaINHU

Ha MUKpOTIpernaparax u n300paKeHHIX
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(cxemax, Tabymiax).
PackpbIBaTh 3BOJIOIMOHHOE 3HAYCHHE

IMOJIOBOI'O Pa3MHOXKCHUA OPraHU3MOB

10.3 | 'ameTorenes. [IpenzapoapieBoe pazsutue. ['amerorenesy | PackpwiBaTh copepxanue TEPMUHOB U
KUBOTHBIX. [10JIOBBIE JKETe3bl. BAaHUE U | TIOHSITHIA: TAMETOTCHE3
pasoBaHue 0 [Tonossie xene3sl. OOpazoBaHue ,
¥ PA3BHUTHE MOJOBBIX pa3BUTHE TIOJIOBBIX KJIeTOK. CriepMaroreHes CIIEpPMAaTOTEHE3, 00TeHE3, CCMECHHUKH, STHIHUKH,
KIIETOK 1 oorene3. CTpoeHue MOJIOBBIX KIETOK. CIIEPMATOTOHUH, CIIEPMATOIUTHI, CTICPMATH/IBI,
Ormof0TBOpEHNE ¥ SMOPHOHAIBHOE PAa3BUTHE | CIIEPMATO30MIbl, OOTOHHUH, OOIUTHI, TIOJIIPHBIE
KUBOTHBIX. CTIOCOOBI OTIJIOIOTBOPEHHUS: TeJblla, TUIEKIETKA, aKpocoMa.
HapyXkHOe, BHyTpeHHee. [lapTeHnorenes. [lepeuncnars cTaauu raMeToreHesa y
I[eMOHCTpaIH/H/I JKNBOTHBIX.
Tabauywl u cxemol: «["ameToreHesy, OmnucebiBaTh MPOLECC FAMETOICHE3a H €ro
«CTpOeHNeE STHLEKIETKH 1 MEePUO/Ibl, CTPOCHHUE MOJIOBBIX KIETOK.
CIIEPMATO30U1aY. Pasznuyars ocoOeHHOCTH criepMaToreHes3a
OGopyaoBaHHe: CBETOBOI MUKPOCKOIT; 1 00TCHE3A.
MHKpOIIpENaparsl AiLeKIeToK 1 OnuceIBaTh IPOLECCH OCEMEHEHHUS
CIIEPMaTO30MIOB. Y OTUIOIOTBOPEHUS, Pa3HbIE BAPUAHTHI
JlaGoparopHas padora «3yueHue TlapTeHOreHEsa
CTpOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOITpenaparax»
10.4 | MHouBuayansHOE pa3BUTHE NunuBuayanbHOe pa3BUTHE PackpriBaTh copepkaHie TEPMUHOB U

OPraHnu3mMoB —
OHTOI'CHE3

OpraHu3MoB (OHTOTEHE3).
DOMOpHOJIOTUs — HayKa O pa3BUTUU

opranu3MoB. Ctauu sSMOpHOTreHe3a KUBOTHBIX
(Ha mpuUMepe JIATYIIKH).

MOHSTHI: OIIJIOIOTBOPEHHE, 3UTOTA,
O6macTomep, aKpOCOMHas peaKIus,
IIPOHYKJIEYC, TAPTEHOT€HE3,

sMOpuorenes, qpodiexue, 6iacryna,
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Hpoo6nenue. Tumbl 1poOieHus.
OcobenHocTr ApoOIIeHUS
MJICKOITUTAIOIINX. 3aPO/IBIIIEBbIE JINCTKU
(ractpynsinust). 3akiiagKa OpraHoB M TKaHEH
13 3apPO/IBIIEBBIX

JUCTKOB. B3anMHoe BIusgHME YacTel
pa3BUBAIOIIEroCs 3apoabliia (AIMOpHOHATIbHAS
WHYKITUS ). 3aKiajiKa TuiaHa CTPOSHUS
YKUBOTHOTO KaK pe3yJabTaT HePaAPXUIECKUX
B3anMMOJeHCTBHUH reHoB. BimsHie

Ha YMOPHOHAJILHOE Pa3BUTHE PA3TUYHBIX
(haKTOPOB OKPYKAIOIIIEH CPEIp.
JdemoncTpanmuu

Ilopmpem. X. lllneman.

Tabnuywt u cxemol: «OCHOBHBIE CTAIHH
OHTOT'€HE3a.

OobopynoBanue: mojensb «l{uki pazButus
JATYLIIKA

MOpYyJa, racTpyJia, He|upyina,

OpraHoreHe3, IKToIepMa, Me30AepMa,
SHTOJIEpPMA, 1IEJIOM, HEpBHAs TpyOKa, Xxopaa,
KHIIIeYHasl TpyOKa.

OnpenensTs SMOPUOHATBHBIN MTEPUOJT
Pa3BUTHI OPTaHU3Ma M OTIMCHIBATh OCHOBHBIE
3aKOHOMEPHOCTH JpOOJIeHHs] — 00pa3oBaHUE
OJ/IHOCJIOMTHOTO 3apobliia — O1acTyJIbl;
3aBHCHUMOCTH X0J1a IPOOIICHUS

OT KOJIMYECTBA JKEJITKA B STUIICKIIETKE;
racTPYJSINIO U OPTaHOTCHE3.

OO0bsacHATD dTanbl AUdPepeHInpOBKU
TKaHel, 00pa30BaHUs OPraHOB U CUCTEM
OpraHoB.

XapaKkTepu30BaTh PETYJISAIUIO
AMOPHUOHAIILHOTO Pa3BUTHS;

JETEePMUHAIUIO U SMOPHOHATIBHYIO HHAYKIHUIO;
TeHETUYECKUN KOHTPOJIb PA3BUTHSL.
O060CHOBBIBaTh BPETHOE BO3/ICHCTBUE
Ta0auyHOTO JbIMA U aJIKOTOJIS Ha XOJ
AMOPHUOHAIIEHOTO

U TOCTAMOPHOHATBHOTO PAa3BUTHUS
OpraHu3Ma 4eloBeKa

10.5

Pocrt u pa3zButue
YKUBOTHBIX

Pocrt 1 pa3BuTHE KUBOTHBIX.
[ocTaMOproHaNIBHBIN TIEpHOI.

PaCKpBIBaTB COACPIKAaHUEC TCPMUHOB
U TIOHSITHH: OHTOI'CHE3,
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[Ipsimoe u HenpsAMOe pa3BUTHE.

Pa3zButne ¢ meramopdo3om

y 0ECrIO3BOHOYHBIX U MO3BOHOYHBIX
JKUBOTHBIX. bronornueckoe 3HaueHUE MPsIMOTo
Y HEIIPSIMOTO Pa3BUTHsL, UX PACIIPOCTPAHECHUE B
npupoze. Tunsl pocta )KMBOTHBIX. DaKTOPHI
pEryisiliny poCTa )KUBOTHBIX U YEJIOBEKA.
Craguu nocTaMOPHUOHATIBHOTO Pa3BUTHUS

y )KMBOTHBIX U 4esloBeKa. [lepnobl OHTOreHe3a
yenoBeka. CrapeHue

U CMEPTh KaK OMOJIOTMYECKHE MPOIECCHI.

JdemoncTpanmuu

Tabauywl u cxemol: «Ilpsmoe

Y HEeMpsiMOe pa3BUTHE», «PazButre Maiickoro
Kyka», «PazButue capaHumny,

«Pa3BuTHE IATYILIKI.

IIpakTHyeckas pabora

«BbIsiBIIeHUE PU3HAKOB CXOJICTBA 3apOIbIIICH

ITO3BOHOYHBIX XMBOTHBIX)»

IOCTAMOPHOHAJIBHOE pa3BUTHE,

MeTamop(o3, TMUUHKA, POCT, CTAPEHUE, CMEPTb.
XapakTepru30BaTh MOCTIMOPHUOHATHHBIN
NEPUO/J] Pa3BUTHSI OPraHU3Ma U €r0 OCHOBHbIE
(bopMbI.

XapakTepu3oBaTh IPSIMOE Pa3BUTHE U €TI0
MEPUO/IBL.

W3narate coaep:kaHue TEOpUN CTapeHus
OpraHU3MOB.

OOBACHATH OMOJIOTUYECKUI CMBICIT Pa3BUTHS C
MeTtamopho3oM

10.6

Pasmuorxenue
Y Pa3BUTHUE PACTCHUI

Pa3zmHOXeHue 1 pa3BUTHE PACTECHU.
I'ameroduTt u ciopodut. Meiio3 B
YKU3HEHHOM IIUKJIe PAaCTEHUH.
OO6pazoBaHue crop B mpolecce Meiiosa.
l'amerorenes y pacteHuil.
Om1o10TBOPEHHE U Pa3BUTHE

PackpbIBaTh cojiepikaHie TEPMUHOB U
MOHATUI: TaMeTO(UT, CHOPODUT,
AHTEPHUINU, APXETOHUH, 3aPOCTOK,
MeTracrnopa, 3apo/IbIIIEeBbIH MEIIOK,
CHUHEPTH/Ibl, AHTUIIOIbI, MUKPOCTIOPA,
MBLIBLIEBOE 3€PHO, IBOITHOE
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paCTUTENBHBIX OPraHUu3MOB. J[BOiTHOE
OIJIOJIOTBOPEHHE Y IBETKOBBIX

pactenmii. OOpa3oBaHUE U Pa3BUTHE
ceMeHU.MexXaHnU3MBbl PEryJISILIMU OHTOT€HE3A Y
pacTeHui 1 )KUBOTHBIX. JleMOHCTpauuu
Ilopmpem: C. I'. HaBamuH. Tabauywvl u
cxembl.! «JIBOMHOE OILNIOJOTBOPEHUE Y
I[BETKOBBIX pacTeHuit», «CTpoeHMe

CEMSIH OJTHOJIOJIBHBIX U JABYIO0JIBHBIX
pacTeHni», «KU3HEHHBIN UK MOPCKOU
KanmycTbl», < KU3HEHHBIN UK MXay,
«KU3HEHHEIN TUKIT

MarnopOTHUKAY, « KU3HEHHBIN LUK COCHBDY.
JlaGopaTopHas padorta

«CTpoeHne OpraHoB pa3MHOKEHUS BBICILIUX

pacTeHui»

OTLIOJIOTBOPEHHE, POCT, MEPHCTEMA, KaMOHI,
NIEPUO/IbI OHTOTEHE3a IIBETKOBBIX PACTEHUH.
XapaxkTepru3oBaTb 0COOEHHOCTH OECII0JIOT0 U
MI0JIOBOTO PAa3MHOKEHUS IBETKOBBIX PACTECHUIA.
Bbienats 0co6eHHOCTH MPOTEKAHUS
raMeToreHesa y IIBETKOBBIX paCTEHUI.
OnuceIBaTh MpoLECC ABOWHOTO
OTIIOJIOTBOPEHHUSI Y IIBETKOBBIX

pacTeHuit 1 OOBICHATH €ro MPEUMYIIECTBA MO
CPaBHEHUIO

C OIIJIOJJOTBOPEHHUEM Y CIIOPOBBIX H
T'OJIOCEMEHHBIX

Hroro yacoB 1o Teme

8

11

Tema «I'eneTnka — HayKa 0 HACJe¢ACTBEHHOCTH U UBSMCHYHUBOCTH OPraHu3MoOB»

111

Hctopust craHOBIEHUS U
pa3BUTHS FEHETUKU KaK
HayKu

1

Hctopus craHOBJICHUS U Pa3BUTUS T€HETUKU
KaK Hayku. PaGoTsl

I'. Mengens, I'. ne @pusa, T. Moprana.
Ponb oTeuecTBEHHBIX YUEHBIX B

pPa3BUTUU I'eHETUKH. PabOThI

H.K. Konsnosa, H.M. Basuiosa,

PaCKpBIBaTB COZACPKAaHNUE TCPMHUHOB U
MMOHSTHM: T'€HCTHUKAa, I'CH.
I[CMOHCTpI/IpOBaTB 3HaHUA UCTOPUHU
BO3HHMKHOBCHUA I'CHCTHUKU.
XapaKTepI/BOBaTB OCHOBHBIC 3Tallbl
Pa3BUTHA TCHCTUKU KaK HAYKU
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A.H. Benozepckoro, I'./[. Kapneuenko, 1O0.A.
Owmmuenko, H.B. TumodeeBa-Pecosckoro.
HdemouncTpauuu /lopmpemoi:

I'. Mengens, I'. le ®pus, T.

Mopras,

H. K. Komsnos, H. 1. BaBuios,

A. H. benozepckuii, I'. 1. Kapneuenko, 1O. A.
DumMImIeHxKo,

H. B. Tumogeen-Pecosckuit

11.2 OCHOBHBIE TIOHATHUSI U
CUMBOJIBI TEHETUKNA

OCHOBHEBIE T€HETUYECKHE TTOHITUS U
CHUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeTIbHBIE TeHBI, AIbTCPHATUBHBIC
MPU3HAKW, JOMUHAHTHBIA U
pEeLIECCUBHBIM

MPU3HAK, TOMO3UTOTa, T€TEPO3UTOTA, YNCTAS
JIUHUSA, THOPUIBI, TEHOTHIT, (PEHOTHII.
OCHOBHBIE METOIEI

TE€HETUKH: THOPUIO0JIOTUUECKUM,
LUTOJOTUYECKUM, MOJICKYJISIPHO-
T'eHETHYECKHI.

JdemoncTpanuu

Tabnuywl: «MeTOIbl TCHETHKNY,
«CXeMbl CKpeIIMBaHU.
JlaGopaTopHas pa6orta

«/Ipo3oduna kak 00bEKT TCHETHIECKUX
HUCCIIEIOBAHUI)

PackpriBath coniepskaHie TEPMUHOB H
MOHSATHI: HACIEACTBEHHOCTD,
HacJeJ0BaHNEe, N3MECHYNBOCTD,

TeHOTHI, (EHOTHII, TEHOM, JIOKYC, XPOMOCOMBI,
aJuIeNIbHbIE TeHBI (JUIeNN ), ATbTePHATHBHBIC
MIPU3HAKH,

TOMO3UT0Ta, TE€TEPO3UTOTA, TOMUHAHTHBIN
MIPU3HAK, PEIICCCUBHBIN MPU3HAK, YUCTAs
JIUHUS, THOPHUIBI.

ITonp30BaThCs TEHETUYCCKOM
TEPMUHOJIOTUEN U CUMBOJIMKOM TSI

3aIMCH CXEM CKPEIIUBAHUS

HToro yacoB o teme
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12

Tema «3aKOHOMepHOCTH HaCJICACTBCHHOCTH

12.1 | 3aKOHOMEPHOCTH 2 MonorubpuaHoe ckpemuBanue. [lepBbrii PackpeiBath coepkanue TEpPMUHOB U
HacJeI0BaHusl TIPU3HAKOB. 3aK0H MeHIemsl — 3aKOH €TUHO00pasus MOHSATUNA: MOHOTUOPUIHOE CKPEIIMBAHHKE,
MounorubpuaHoe rudpuIoB repBoro nokosienus. [pasuso YUCTOTA raMeT, JOMUHUPOBAHHUE,
CKpelIMBaHUe JIOMUHUPOBaHUSL. pacIIeTICHHE TPU3HAKOB.

Bropoii 3akon Menjens — 3aK0H pacIleIEHNs | OQnuchiBaTh ONBITEI . Menens

IIPU3HAKOB. 10 U3YYEHHUIO HACJIETOBAHMSI OJTHOM Maphl
[Mutonornyeckre 0CHOBBI MOHOTUOPUTHOTO TIPH3HAKOB Y FOPOXa IIOCEBHOTO.
ckpenmBaHus. [ MmoTe3a YMCTOTHI raMeT. [puBoAUTH HOPMYITHPOBKH [IEPBOTO
Hemoncrpauuu 1 BTOpOTO 3aKOHOB ['. Menens (3akoHa
Ilopmpem: I'. Menzens. €IMHOO00pa3us THOPUIOB IIEPBOTO MOKOJICHHS,
Tabauywl u cxemwl: «[1epBbIit 1 BTOPO 3aKOHBI | 33Kk0H pacIIenieHus IPU3HAKOB) U OOBACHATH
Mennens». WX IIATOJIOTHYECKHE OCHOBBI.
OGopynosanue: MOJENb s CocTaBiATh CXeMbl MOHOTHOPUTHOTO
ACMOHCTpAIMN 3aKOHOB CKpENIUBAaHUSA U PEIIATh TCHETUYECKUE 32191
eaMHO00pa3us THOPUIOB TIEPBOTO TTOKOJICHHS H| Ha MOHOTHOPHIHOE CKPEIBAHNE
pacilerieHus MpU3HaKoB; CBETOBOM

MHKPOCKOII, MUKpOIIpenapar:

«/Ipozodunay.

IIpakTnyeckas padora «3yyeHue

PE3YIHTATOB MOHOTHOPHTHOTO

CKpEIIHUBAaHUS Y IPO30(DUIBI»

12.2 | AHanuzupyroliee 1 AHanu3upyrollee CKpeluBaHue. PackpbiBath cojiep:kaHue TEPMUHOB U
CKpElIMBaHHUE. [IpomexxyTOUHBIN XapakTep MOHATUIN: aHAJIM3UPYIOLIEE CKPEIINBAHUE,
Henonnoe HaciegoBaHus. Pacmieniienue HEIIOJIHOE
AOMHUHHUPOBAHUC [IPU3HAKOB IIPH HEMOJIHOM JOMHWHHUPOBAHHE, KOJOMUHUPOBAHHUE.
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JAOMHUHHUPOBAHUU.

JdemoHcTpanuu

Tabuuibl ¥ CXeMBbI: « AHATU3UPYIOIIEE
cKpeurBanuey, «HenomHoe

JOMHUHUPOBAHUCH

CoCTaBIATh CXEMBI AHAJIU3UPYIOLICTO
CKpCIIuMBaHuA U p€llaTb FTCHETUYCCKUC 3ala4n
Ha aHAJIM3UPYIOIICC CKPCUIMBAHNE U HCIIOJIHOC
JOMHUHUPOBAHUC

12.3

Jurudpunxoe
CKpeEIIBaHNE

JuruOpunHoe ckpemuBanue. TpeTuii 3aKoH
Menzens — 3aK0H HE3aBUCHMOTO HACJIEI0BaHUS
MPU3HAKOB.

IuTosornuecKkre OCHOBBI

JTUTHOPUTHOTO CKPEIIBAHHUS.
JdemoncTpanmuu

Ilopmpem. I". MeHienb.

Tabauywl u cxemwvl: «Tpetnii 3akoH MeHaems».
OoOopynoBanue: MOJENb 1A

JEMOHCTpAIUH 3aKOHA

HE3aBUCHUMOTI'0 HACIEAOBaHUS IPU3HAKOB;
CBETOBOM MUKPOCKOIT; MUKPOTIPENapaT
«/Ipo3odunay.

IIpakTHyeckas pabora

«M3ydeHne pe3yapTaToB

JUTUOPUIHOTO CKPEIIUBAHUS Y

JPO30 U

PackpeiBaTh coepkaHue TS PMUHOB H
MOHSITHIA: TUTHOPHUIHOE CKpEITUBaHUE,
(beHoTUNNYECKUI pauKaIl.

OmnuceiBaTh ONBITHI I'. Menens mo
M3YUCHHIO HACIIEJIOBAHUS JIBYX TIap
MIPHU3HAKOB y TOPOXa MOCEBHOTO.
[TpuBOIUTEH (GOPMYITUPOBKY TPETHETO 3aKOHA
I'. Menpens (3akoHa HE3aBUCUMOTO
HacJIeI0BaHUs IPU3HAKOB) U OOBSICHITH €T0
LUTOJIOTUYECKUE OCHOBBI.

[IpumeHnsATh MaTEMATHYECKUI

pacueT ¢ MoMOIIIbI0 (PEHOTUITUYECKOTO
paavKana 1 MeToja MepeMHOKEHHS
BEPOSITHOCTEH BApUAHTOB PaCUICTIICHUS
MIPU3HAKOB Yy TOTOMKOB 1O (peHOTHITY

Y TCHOTHITY.

CocTaBisTh CXeMbl JUTUOPUTHOTO
CKPEIIUBAHMS U PEIIaTh TeHETUUECKHE
3a[a4i Ha TUTUOPUIHOE CKpEIIMBaHUE
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12.4 | CuerieHHOE HAcIeI0BaHUE CuemieHHOE HacaeJ0BaHUE TPU3HAKOB. PackpbiBath cofiepxaHrue TEPMUHOB
MIPU3HAKOB. Pa6otel T. Moprana. Cuermiennoe W TIOHSTHI: CIICTIJICHHOE HACJIS/IOBAHHE,
XpOMOCOMHaﬂ TCOpHUA HacCJICJOBAaHHUEC I'CHOB, HAPYHICHUC CHCTIJICHUA HapyLIEHUS CHENICHNUS T€HOB, KPOCCUHIOBED,
HACJIEJICTBEHHOCTH MEXIy T€HaMHU. peKOMOUMHaIINSI TEHOB,

XpoMOCOMHas TEOPHS TEHETUYECKUE KapThl, Mopranuaa. [IpuBoauts
HaCJICICTBEHHOCTH. (bopMynUpOBKH 3aKOHOB MopraHa (3aKoHa
HemoHcTpanuu CILICTIJICHHOT'O HACJICAOBAaHWA T'€HOB 1 3aKOHA
Ilopmpem: T. MopraH. HapyLIEHUS CIETUICHUS MKy TeHaMH ) U
Tabauysl u cxemoi: «CLENIIEHHOE OOBSACHSTDH UX IIUTOJIOTHYSCKUE OCHOBBI.
HaCIeN0BaHNE NIPU3HAKOB IIepeunciaTe OCHOBHBIE ITOJIOKECHHUS
Y APO30(DHIBI. XPOMOCOMHOM TEOPHUU HACIEACTBEHHOCTH.
OGopynoBanue: MoJeb Pemates reHeTHYECKHE 3a0aUH
AT ACMOHCTPAMK CHCTNICHHOTO Ha CIEIUICHHOE HACJIEJOBAHUE T€HOB U
HacJIeIOBaHUs TPU3HAKOB. HapyIIEHHE CLEMTEHNS MEKITY
reHamu
12.5 | IeHeruka mnona I'enernka nona. XpoMOCOMHBIM MEXAHHU3M PackpriBaTh conepKaHUE TEPMUHOB U

ompeieNIeHHs 0J1a. AyTOCOMBI U TIOJIOBBIE
XpOMOCOMBI. ['oMOorameTHbIi 1
rereporamMeTHbI 1oJj. ['eHeTnyeckas
CTPYKTYpa TMOJIOBBIX XPOMOCOM.
HacnenoBanue nmpu3HakoB, CIIETUICHHBIX C
IIOJIOM.

JeMoHcTpanumn
Tabnuywl u cxemol. «I'eHeTHKA TIOIIAY,

IMOHSTHM: ayTOCOMBI, ITIOJIOBBIC
XPOMOCOMBI, rOMOTaMETHBIHN 11011,
reTeporaMeTHHﬁ II0JI.

OOBICHATD XpOMOCOMHBIfI MCXaHU3M
OIIPCACIICHUA I10JIa Y OPraHu3MOB.
HpI/IBO,I[I/ITB IMPpUMCPLI HACJICAOBAHUA
IMPHU3HAKOB, CHCIIJICHHLIX C IIOJIOM.
CocCTaBIsATh CXEMBI CKpPCIIMBAaHUA
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«Kapuotun uenoseka», «Kapuorun
npo3oduis», «KapruoTun nTULb

U peuaTh reHeTUYECKUE 3a/1auu Ha
HacJeJ0BaHUE IPU3HAKOB,
CLICIUIEHHBIX C MOJIOM.

IIpuBOUTE IPUMEPBI FTEHETUYECKUX
3a0oJieBaHUM U 1e(hEKTOB

Y OpraHu3mMoB, CBA3aHHBIX C IMOJIOBBIMU
XPOMOCOMaMH

12.6

T'enoTun kak
[E€JIOCTHASI CHCTEMA

I'eHoTHI KaK ETOCTHAS CUCTEMA.
[neiioTponusi — MHOKECTBEHHOE JIEUCTBUE
reHa. MHOKECTBEHHBIN AJIJIETU3M.
B3anmMoielicTBre HeaIeIbHBIX TeHOB.
KommnementapHOCTh. DniMcras.

[Tonmumepusi.

['eHeTHUecKuil KOHTPOJIb PA3BUTHUS

pacTeHui, J)KUBOTHBIX

U 4YeloBeKa, a Takke (PU3HUOJOTHYECKUX
IIPOLIECCOB, TOBENECHHUS M  KOTHUTHBHBIX
(hyHKIHH.

['eneTnuecknue MEXaHU3MBbI

cUMOMOreHe3a, MEXaHU3MbI

B3aUMOJICHCTBUS «XO35IUH — [Tapa3uT» 1
«XO035UH — MUKPOOHOM.

['eneTnyeckue acreKkTbl KOHTPOJISL U
M3MEHEHUS HACJIEeICTBEHHOM

UH(GOPMAIIUU B IIOKOJIEHUSX KJIETOK

Y OpraHU3MOB.

PackpriBath copepkanre TEPMUHOB

Y TIOHSITUIA: MHOKECTBEHHOE JIEHCTBUE TEHA
(nnefioTponus),

KOMIUIEMEHTAPHOCTh, JUCTA3,

MOJIUMEPHSL.

Onpenenats GopMbI B3aUMOICHCTBUS
QJUIEJIbHBIX U HEAJUIEJIbHBIX T€HOB.

[IpuBOAUTH IPUMEPHI INIEUOTPOTTHOTO JCHCTBUSA
I'€HOB.

PemraTe renernueckue 3aga4u
Ha BSaHMOHeﬁCTBHe HCAJJICIIbHBIX I'CHOB
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JdemMoHcTpanuu
Tabruywl u cxemovi: «MHOKECTBEHHBIN

aiienn3My»; «B3anmoieiicTBre TeHOBY

Htoro yacos no teme 10

13

Tema «3aKOHOMepHOCTI/I HU3MECHYUBOCTH»

13.1 | U3menunBOCTB 1 B3anmopelictBre reHoTHIIA U Cpebl ITPU PackpsiBath coziepkaHue TEPMUHOB U
MPU3HAKOB. Bupl dhopmupoBaHuu GeHoTHIA. MOHATUI: U3MEHUYUBOCT,
W3MEHYMBOCTH M3MeHYMBOCTh NPU3HAKOB. HEHACJIEICTBEHHAs! U3MEHUYNBOCTb,

KavecTBeHHBIE M KOJTMUYECTBEHHBIEC IPU3HAKU. | HACJICACTBEHHAS N3MECHUYHBOCTD.
Buabsl n”3MeHYMBOCTH: HEHACIIEACTBEHHAS CpaBHUBaTh HEHACIIEICTBEHHYIO

Y HACJICJICTBEHHASL. W3MEHYHUBOCTh C HACIEJICTBEHHOM.
JdemoncTpanuu [IpuBOAMTH IPUMEPHI KAYECTBEHHBIX U
Tabauywvl u cxemvi: «Buapl U3BMEHUUBOCTHY. KOJINYECTBEHHBIX TPU3HAKOB
Oo6opyaoBaHue: )XUBbIC U repOapHbIC OpraHU3MOB, TPOSIBJICHHIA
OK3EMINIISAPbI KOMHATHBIX paCTeHI/If/'I; PUCYHKHU Y OPraHu3MOB HCH&CHCHCTBCHHOﬁ u
(pororpacun) KUBOTHBIX HACJIEICTBEHHOW N3MEHYUBOCTH

C pa3IMYHbIMU BUJAMU U3MEHYMBOCTH

13.2 | Momudukanmonnas 2 MoudukanmoHHas U3MEHIUBOCTh. Posib PackpreiBath copepkaHue TEPMUHOB U
HU3MEHYUBOCTh cpenbl B popMUpOBaHUHT MOHITHI: MOAU(PUKAIIMIOHHAS,

MO (UKAITMOHHOW H3MEHYUBOCTH.

Hopwma peakiuu npu3Haka.

BapuanvoHHBIN psAl M BapUallMOHHAs KpUBas
(B. Noranncen).

CaoiicTBa MO M (PHKAITMIOHHOM
M3MEHYHUBOCTH.

WK (peHOTUIINYECKas, U3MEHUYUBOCTb,
BapUaHTa, BapUallMOHHBIN Psij,
BapuallMOHHAas KpUBasi, HOpMa peakuuu
IIPU3HAKA,

MO U (PHUKAITUH.

XapakTepu3oBaTh CBOMCTBA
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JdemMoHcTpanuu

Tabnuyel u cxembl.
«MompuKanmoHHas K3MEHUYUBOCTH.
OO6opynoBaHme: )XUBbIE U repOapHbIe
9K3EMIUISIPhI KOMHATHBIX PAaCTEHUH;
pucyHkH (oTorpaduu) KUBOTHBIX

C mpuMepaMu MOAU(PUKAITMOHHOM
U3MEHYNBOCTH.

JlabopaTopnasi pabora
«HccnenoBanne 3aKOHOMEPHOCTEN
MO TM(UKAITIOHHON U3MEHUYNBOCTH.
[TocTpoenne BapuallMOHHOTO psija

Y BapUallMOHHOW KPUBOID»

MOIM(UKAITIOHHON H3MEHUMBOCTH.
IToka3pIBaTh POJIb YCIOBUI BHEIIHEW CpEbI B
pa3BUTUU MOAU(PUKATUOHHON U3MEHUYUBOCTH Y
OpPraHU3MOB.

Crpoutb BapUallMOHHbIE PsIJIbI

U rpauK KpUBON HOPMBI PEAKIIMH TPU3HAKOB Y
Pa3INYHBIX OPraHU3MOB

13.3

I'enoTumnmaeckas
H3MEHYHBOCTE.
KomOunaTusHas
M3MEHYHMBOCTE

I'enotnnmyeckas n3MeHIHBOCTE. CBOMCTBA
TE€HOTHITMYSCKON M3MEHUYNBOCTH. Branl
TEHOTUITMYECKON N3MEHUMBOCTH:
KOMOMHATHBHAS,

MYyTaIMOHHASI.
KomOunatusHas H3MEHYHUBOCTE. Meiio3 u
MOJIOBOM MPOIECC — OCHOBA
KOMOMHATHUBHOM M3MEHYNBOCTH.

Ponn koMOMHATUBHOM H3MEHUYNBOCTH B
CO3JIaHUH TEHETUYECKOTO pa3HOOOpa3us B
npejenax OJTHOTO BHJIA.

JdemoHcTpanuu
Tabauywvl u cxemwvl: «KomOUHATUBHAS

PackpriBaTh conepxaHue TEPMUHOB U
MOHATHI: KOMOMHATUBHAS U3MEHYUBOCTD,
MyTalMOHHAs

M3MEHYUBOCTb, KOMOWHAIIUYU, MYTaIHH.
XapaxkTepru30BaTh CBOMCTBA
TFeHOTUITNYECKON U3MEHYUBOCTU. ONUCHIBATH
Mei03 U MOJI0BOH MPoLIecC Kak OCHOBY
MPOSIBIICHUS Y OPraHU3MOB KOMOUHATUBHOM
W3MEHYUBOCTH.

[Toka3bIBaTh Ha KOHKPETHBIX IPUMEpax pPojb
KOMOMHATUBHON M3MEHYHBOCTHU

B CO3JJaHMH F'€HETHUYECKOTO pasHOOOpa3us
OPraHu3MOB B IIpEJEIax

OJHOTO BUA.
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W3MEHYHUBOCTBY, «IMeiio3,
«Ona010TBOpEHUE»

CpaBHUBATh FEHOTUITNYECKYIO
M3MEHUYUBOCTb C MOJAU(PUKALIMOHHOM

13.4

MyrannonHas
WU3MEHYHUBOCTb.
3aKOHOMEPHOCTH

MYTAallUOHHOTO Ipo1ecca.

OnureHeTnka

MyraunoHHas K3MEHYMBOCTh. Bubl MyTanuii:
TE€HHBIE, XPOMOCOMHEBIE,

reHomMHbIe. CIOHTaHHBIE U
WHyIIUPOBAHHBIEC MyTaIlU. S IepHbIC U
[IUTOTUTA3MaTUYECKHUE MYTAIIHH.
Comarnudeckue u 1ojoBbie MyTauu. [Ipuanab!
BO3HUKHOBEHUS MYTaIIUH.

MyTareHsl ¥ UX BIHSHHAE

Ha Opraiu3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOTO  Mponecca.  3aKkoH
TOMOJIOTUYECKUX PSIIOB

B HacleAcTBeHHOM n3MenunBoctu (H. .
BasunoB). BuesinepHas ”3MEHUNBOCTD U
HAaCIIEJICTBEHHOCTD. /leMoHcTpanuu
Topmpemeor: T'. [le @pus,

B. Horanncen, H. U. BaBuios. Tabauyst u
cxemol. «I'eHeTHUECKHE 3a00JICBaHUS
4yeJo0BeKay, «Buasl myTtamuiig.
OO6opynoBanme: )K1UBbIE U TepOapHbIC
3K3EMIUISIPbl KOMHATHBIX PACTEHUI; pUCYHKHU
(dboTorpadun) >KUBOTHBIX

C pa3IMYHBIMU BUJIAMU

M3MEHUYUBOCTH.

PackpriBaTh copepkaHie TEPMUHOB U
MOHITHUI: MyTallUl, XPOMOCOMHBIE
nepecTpoiiku (abeppaiun),
MOJIMIIIONTHS, AHEYTIIOM IS, MYTAHT,
MYyTareHsl.

[IpuBOUTE IPUMEPHI MYyTAIIH,
BCTPEUAIOLIUXCS Y Pa3HBIX OPraHU3MOB.
Knaccudunuposars MyTanuu mno
pa3HbIM OCHOBAHMSIM.

Paznuyars Ha M300pakeHUsX (cxemax,
TabJIMIaX) TeHHbIE MYyTallui, XPOMOCOMHBIE
NEePEeCTPOMKH pa3HbIX BUJOB: JEICIHH,
JTYIUIMKAlUU, TPAHCIOKALUU, HHBEPCUH;
T€HOMHBIE MYyTaI1H.

CpaBHHMBATh MEXTy COOOI MyTaITMU Pa3HbIX
BUJIOB.

XapakTepru3oBaTh CBONCTBA
MyTallMOHHON n3MeH4YnBOCTH. Ha3bIBaTh
HIPUYMHBI MYyTalUH,

BBISIBJIATD ~ MCTOYHUKU  (DPaKTOpOB-
MyTareHOB B OKpYXKarwlleil cpexe
(KOCBEHHO).

[TpuBoANTE HOPMYIHPOBKY 3aKOHA
TOMOJIOTHYECKUX PSIOB
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IIpakTnueckas padora
«MyTtauuu y 1po30(Quiisl (Ha TOTOBBIX
MUKpOIIpenaparax)»

U HACJIEACTBEHHOI M3MEHYNUBOCTH
H. 1. BaBuioBa 1 000CHOBBIBATH €r0 3HAUECHIE

JJId ITPAKTHUKU CCIILCKOI'O X03SICTBA

NToro uyacoB o teme

14

Tema «I'eHeTHKA YeJI0BEKA»

141

I'eneruka geoBeka.
MeTto 161 MEQUITMHCKOMN
TE€HETUKHU

KapuoTun uenoseka. MexyHapoiHast

mporpamMmma UCCJI€A0BaHNA Tr€HOMA YCJIOBCKA.

MeTtop1 U3y4eHUsl TEHETUKHU YeJI0OBEKa:
reHeaIOrHYSCKHi, OJTM3HEIIOBBIH,
[UTOTCHETUYCCKUH, TIOMYJISIIIHOHHO-
CTAaTUCTUYECKUMN, MOJIEKYJISIPHO-
T€HETUIECKUM.

CoBpeMEHHOE OTNpeIeICHHE TEHOTHUIIA:
MOJTHOT€HOMHOE CEKBEHHPOBAHUE,
F€HOTUITMPOBAHUE, B TOM YHUCIIE C
nomoieto I11[P-ananu3za.
HacnenctBenHsle 3a001eBaHus YeI0OBEKA.
['eHHBIC 1 XPOMOCOMHBIE OOJIE3HH YEIOBEKA.
bonesnn

C HaCJIEICTBEHHOH
MPEeaPacoI0KEeHHOCThI0. 3HAaUCHUE
MEJIUIIMHCKOM I'€HETUKHU

B IIPEOTBPAIICHUH U JICYCHUH
FeHETHYECKUX 3a00JICBaHMI YCIIOBEKA.

Menuko-reneTnueckoe
KOHCYJbTUpOBaHKE. CTBOJIOBbBIE

PackpbIBaTh cojiep:kaHie TEPMHHOB U
ITOHATUI: CEKBEHUPOBAHUE, KapTa
XPOMOCOMBI, TPOOAH]T, HACIIEJICTBEHHBIE
00J1e3HM (MOHOTEHHBIC, TIOJIUTEHHBIE,
TeHHBIE, XDPOMOCOMHBIE), METUKO-
TeHETUYECKOE KOHCYIbTHPOBAHHE,

JIOPOJIOBAst TUArHOCTHKA, aMHUOTICHTE3.
[TepeuncnaTh 0COOEHHOCTH U3YYCHHS TCHETHKHU
YyeJI0BeKa U METOAbI MEIUIIMHCKOM MeHETHUKH.
XapakTepu3oBaTh METOIbI H3yUEHUS

TCHETUKH YeJIOBeKa (reHeaJOrnIeCKUi,
OJIM3HELIOBBIN, IMTOT€HETHYECKUI,
MOJIEKYJISIPHO-TEeHETUYECKHUH, TTOMYIISITHOHHO-
CTAaTUCTHUYCCKUIA).

OnuceIBaTh 1ENH, 3312491

U JIOCTHKCHHS MEXTYHAPOIHOH MTPOTPaMMBbI
«['enom uenoBekay. Paznuuarh Ha
M300paKeHUAX (cXeMax, TabIuIax) KapThl
XpOMOCOM (TeHEeTHYeCKHe, PU3MUECKUE,
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KJIeTKU. [IoHATHE «T€HETUUYECKOTO TPy3a».
DTHUYECKHUE acTIEKThl UCCIIEJOBAaHUN B 00J1aCTH
pPEeAAaKTUPOBAHUS FEHOMA U CTBOJIOBBIX KJIETOK.
I'enernueckue GakTopsl HOBHIIEHHOH
YyBCTBUTEJILHOCTH YEJIOBEKA

K (pr3MUecKOMy U XUMHUYECKOMY 3arpsiI3HEHUIO
OKpyxarouien cpeasl. ['enernueckas
IPEIPacHoI0KEHHOCTh YeJIOBEKa K
HaTOJIOTUSIM.

JdemoncTpanmuu

Tabauywl u cxemwvi: «KapuoTumn deaoBeKay,
«MeToabl n3ydeHus

TeHETHKH YelIoBeKay, «I eHeTHIecKue
3200JIeBaHUS YETIOBEKAY.

IIpakTnyeckas pabora

«CocraBjieHUE U aHAIU3 POJAOCIOBHOM

CHUKBEHCOBEIC).

OnuceIBaTh METOJIBI COBPEMEHHOTO
OTIpe/ICIICHH S TCHOTUTIA OPTaHU3Ma.:
MOJIHOTEHOMHOE CEKBCHUPOBAHHE,
TCHOTUITUPOBAHUE, B TOM YHCIIC

¢ momorsto [TI[P-ananu3za.
XapakTepru30BaTh HACIEACTBEHHBIE
3a00JIcBaHU YeJIOBEKA U 3a00ICBaHUS C
HACJICICTBCHHOMU

MPEIPACTIONIOKEHHOCThI0. CpaBHUBATH
Te€HHBIE, XPOMOCOMHBIE O0JIE3HM YEIOBEKa

u 00JIe3HH

C HACJIEJICTBEHHOW MPEepacoiOKEHHOCTHIO.
YcTanaBnMBaTh B3aUMOCBSI3b MEKTY
HACJIeACTBECHHBLIMHU 3a001€BaHUSIMH YeJIOBEKa
1 UX FT€HETUYECKOH 0CHOBOM. OO0CHOBEIBATh
3HAYCHHE MEIUKO- TEHETHYCCKOTO
KOHCYJIbTHPOBAHHS B IIPEIOTBPAIICHUN U
JICUEHUHN HACJIEICTBEHHBIX 3a00JIEBaAHUI
yeJI0BeKa

Htoro gyacos o teme

15 Tema «CejieKIIus1 OPraHu3MoB)»
15.1 | OCHOBHBIE IOHATHUS JloMecTHKaIKs U CENEKITUS. PackpsiBath copepkaHre OCHOBHBIX
CCJICKIIHN 3apoxKIeHUE CENeKIIUN

1 TOMECTHKAIUH. Y YCHHUE

MMOHSTHIM: CCIICKII YA, JOMCCTUKAI A,
MMPpUMHUTHUBHAA CCIICKIIUA,
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H.M. BaBunosa o LleHTpax npoucxoxaeHus u
MHOT000pa3us

KYJIbTYPHBIX pacTeHui. Ponb cenekuuu B
CO3/IaHUU COPTOB PACTEHUN U MOPOL
#KUBOTHBIX. COPT, MOpPO/Ia, IITAMM.

3aKOH TOMOJIOTUYECKHX PSIJIOB

B HacJIeAcTBeHHOU n3MeHunBoct H. 1.
Basunosa, ero 3uaducHue s
CEJICKIIMOHHOMN PabOTHI.

JdemoncTpanmuu

Ilopmpemui: H. 1. BaBuios,

H. B. Muuypumn, I'. JI. Kapneuenko, I1. I1.
Jlykpsinenko, b. JI. ActaypoB. Tabauyst u
cxemol. «LleHTpBI IPOUCXOXKIEHUA U
MHOT000pa3us KyJIbTYpPHBIX PACTCHHI,
«3aKOH rOMOJIOTUYECKUX PSAIOB

B HACJIEICTBEHHOW N3MEHYMBOCTI».
JlaGopaTopHas paborta

«3ydeHne COpTOB KyJIbTYPHBIX PACTEHUHN U
OPOJ AOMALIHUX KMUBOTHBIX»

KOMOMHaTHBHAsI CEJIEKLIUs, COPT, I0PoJa,
HITAMM.

[lepeuncnsaTb OCHOBHBIE 3TAIIbI
pa3BUTHS CEIEKIIMH KaK IIpoLecca u
HayKH.

XapakTepru30BaTh COACPKAHNE

yuenus H. 1. BaBuiiosa

o LleHTpax npouCXOXKIECHUS U
MHOT000pa3us KyJIbTYPHBIX

pacTeHuH.

ITokaszeiBaTe LIeHTpBI NPOMCXOKICHUS U
MHOT000pa3ust KyJbTypHBIX

pactenuit u LIeHTpbI TOMEeCTUKAMKU JOMAITHUX

JKMBOTHBIX Ha KapTe
MHpa, CBA3bIBATh X MECTOITIOJIOKCHUC
C oyaraMu BOSHUKHOBCHU ,I[peBHCfIIHHX

[ABUIA3ALIUHN.

CpaBHUBATH COPT, MOPOAY, LITAMM C
BUAAMU-POAUYAMHU.

O00CHOBBIBATh 3HAUCHHE 3aKOHA
TOMOJIOTUYECKHUX PAJIOB

B HacleacTBeHHOM n3menunBoctu H. U.
BapuiioBa ju1st CENEKITMOHHOM paOOTHI.
OnuceIBaTh NEPCHIEKTHUBbI

JIOMECTHKAIIMU U CO3/IaHHE HOBBIX COPTOB

KYJBTYPHBIX pacCT€HUI, TOPOJ
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JIOMAIIHUX »KMBOTHBIX U IITAMMOB
MHKPOOPIaHU3MOB

15.2

MeToan1
CEIICKITMOHHOM
paboTel. CoxpaHeHue,
H3ydeHUE

1 MCIIOJIb30BAHHE
FEHETUYECKUX

pecypcoB

MeTomp! CENeKIIMOHHON PabOTHI.
NckyccTBeHHBINM 0TOOP: MacCcoOBBIH U
VHAMBUAYaJIbHBIN. DTarbl
KOMOMHAIIMOHHOW CEJIEKIINH.

HcnbiTanue npons3BoauTeNeH

1o noromMcTBy. OTOOp MO reHoTHUITy C
MIOMOIIBIO OLIEHKH (PeHOTHUIIA TOTOMCTBA

1 0TOOp MO F€HOTUITY

¢ nomompo ananmsa J{THK. MckyccTBeHHBIN

MyTareHe3 Kak METO]I CEeJIEKIIMOHHON padOoTHlI.

PagnannoHHBIA 1 XUMUYECKUI
MyTareHe3 Kak MICTOYHUK MyTaIlui y
KYJIbTYPHBIX (hOPM OpraHn3MOB.
Hcnonp3oBanre reHOMHOIO
peIaKTUPOBAHUS U METOOB
pexkomOunanTHbIX JTHK m1s monmydenus
MCXOJIHOTO MaTepuaa Jjisl CEJICKIUH.
[Tony4yeHue MOJUIIONIOB.
BuytpuBunoBas rubpuansarusi.
bim3KkopoICTBEHHOE CKPEIIMBAHUE, HITH
uHOpuauHT. HepoacTBeHHOE
CKpEIllMBaHUE, WIH ayTOPUIUHT.
I'eTepo3uc u ero npuYMHALI.
Hcnonb3oBanue rereposuca

PackpriBaTh coziepaHue TEPMUHOB U
MOHSTHI: HCKYCCTBEHHBIH 0TOOD,
IIPOU3BOIUTENH, IKCTEPHED,
OJIM3KOPOJICTBEHHOE CKpEIIMBaHKE, WIH
MHOPUIVHT, HEPOACTBEHHOE

CKpeIllUBaHKe, UJIU ayTOPUIUHT, YNCTas JINHUSA,
reTepo3uc (rubpuaHas cumia),

F€HOMHOE peJaKTUPOBAaHUE, UCKYCCTBEHHBIN
MyTareHes, (hakTopbI-MyTareHsl,

MOJIMIUION/IbI, OTJAJIEHHAs: THOPHUIN3alIns,
CEKBEHHUPOBAHHE.

XapakTepu30BaTh OCHOBHBIE METOIbI CEIEKIIUU
pacTeHUH 1 KUBOTHBIX: HCKYCCTBEHHBIH OTOOD
Y THOPUIU3AITHIO.

CpaBHHMBATh MaCCOBBIN HCKYCCTBEHHBI OTOOP
C UHJAMBHUIYaJIbHBIM, TIOKa3bIBaTh UX 3HAUCHUE
JUISL CEJIeKIIUU KYJIbTYPHBIX PaCTEHUI U
JIOMAIIIHUX KUBOTHBIX.

[TpuBOIUTH KOHKPETHBIE IPUMEPHI
OT/IaJICHHOW TMOPUIN3AIIUU B CENICKIUM.
OnuceiBats onbIT I'. JI. Kapneuenko no
MPEOIOTICHUIO OECTLIO0 IS

MEKBH/JIOBBIX THOPUIOB.
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B cenekuuu. OTaaneHnas TuOpuan3anusi.
[Ipeononenue GecrioTus MEKBUIOBBIX
rubpuioB. JlOCTHIKEHUS CENEKIIUH
pacTeHUi U )KUBOTHBIX.

CoxpaHeHue U U3y4eHUE TeHETHYECKUX
PECypCoOB KyJAbTYPHBIX PACTEHUM M MX JUKUX
poaudeit st CO3aHusl HOBBIX COPTOB U
TUOPUJIOB CEITHCKOX03SUCTBEHHBIX KYJIBTYP.
JdemoHncTpanuu

Ilopmpemui: H. 1. BaBuios,

H. B. Muuypumn, I'. JI. Kapneuenko, H.
bopnoyr, /1. K. benses.

Tabauysl u cxemol: «MeToIbI

cenekuumn», «OTnaneHHas
rubpuauzanusy, «Myrarenes».
JlaGoparopHas padora

«3yueHne MeToI0B CEJIEKIIUH PACTCHUI)
IIpakTHyeckas pabora

«ITpuBHBKa pacTeHUI». IKCKYPCUSA
«OCHOBHBIE METO/IbI U IOCTHKEHUS
CEJICKIIMM PAaCTEHUI U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIUIO, TIJIEMEHHYIO
bepMy, COPTOUCTIBITATENbHBIN YYaCTOK,

Pa3znuyars Ha 300pakeHUsIX (CxeMax,
TabJIMLax) y OTAEIbHBIX
IpeJICTaBUTENIe KOHKPETHOTO COPTa U
MOPOAbI XO34WCTBEHHO LIEHHBIE TPU3HAKH,
HEOOXO0IMMBIE YEIIOBEKY.
XapakTepu30BaTh POJIb CENEKIUU

B 00€CcIIe4eHNH MPOI0BOJILCTBEHHOM
0€30I1aCHOCTH YeJIOBEYECTBA.
[TpuBOANTH KOHKPETHBIE PUMEPHI
JOCTUXKEHUH CeNIeKIINU KYIbTYPHBIX
pacTeHi U JOMAITHUX )KUBOTHBIX B
Poccun
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B TETIIJINYHOE XO3SHUCTBO,
B JJA0OPATOPHIO arPOYHUBEPCUTETA HIIH

HAy4YHOTO LIEHTpa)»

HWToro uyacoB o teme

4

16 Tema «bHOTeXHOJIOTHS U CHHTEeTHYECKAsE OMOJIOTHs»
16.1 buorexnonornsa kak 1 OOBEKTHI, HCIIOJIb3YEMbIE PaCKpLIBaTL coacpKaHue TCPMHUHOB U
HayKa ¥ 0Tpacib B OMOTEXHOJIOTUH, — KJIETOYHBIE U MOHSATUN: OMOTEXHOJIOTHS, TPATUIIUOHHAS
MPOMU3BOJICTBA TKaHEBbIE KYIbTYPHI, OMOTEXHOJIOT S, MUKPOOHOJIOTUYECKUN

MHKPOOPIaHU3MBI, UX XapaKTePUCTHKA.
TpamuuoHHass OMOTEXHOJIOT U
xJie00TeyeHue, MoTydeHne KUCIOMOJIOYHBIX
MIPOJTyKTOB, BUHOJICITHE.
Mukpo6uonorudeckuii cuaTe3. OOBEKTHI
MUKPOOHOJIOTUYECKUX TEXHOIOTHil.
[IpousBoacTBO 6€MKa, AMUHOKHUCIIOT U
BUTaMUHOB.

JdemoncTpanuu

Tabnuywl u cxemol: «Mcnonap3oBanue
MHUKPOOPraHU3MOB B IPOMBIIIIEHHOM
IIPOU3BOJICTBE.

JlaGopaTopHas pa6orta

«3yuenmne o0bEKTOB

OMOTEXHOJIOTHI.

IIpakTnyeckas padora
«Ilony4yeHne MOJIOYHOKHCIIBIX

IIPOIYKTOBY.

CUHTE3, MUKPOOHOJIOoTnyecKas
TEXHOJIOTHSI.

[TepeuunciaTh HaNpaBICHUS] OMOTEXHOJIOTHH;
LeJH U 3a]1a4H,

cTosIIue nepes OMOTEXHOJIOTHEH.
XapakTepuzoBaTh OOBEKTHI,
UCIOJIb3yeMble B OMOTEXHOJIOT U, —
KJICTOYHBIE U TKaHEBbIE KYJIbTYPHI,
MUKPOOPTaHU3MBI.

OrnuceIBaTh OCHOBHBIE METO/IbI
TPaAULIMOHHON OMOTEXHOJIOTUU

U JOCTHKEHUSI MUKPOOHOJIOTrHYeCKON
TEXHOJIOTUH.

O060CHOBBIBaThH 3HAYCHUE
OUOTEXHOJIOTHH

JUISL CETTbCKOXO3SIICTBEHHOTO
MIPOU3BOJICTBA
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Ikckypeust «buorexnonorust —
Ba)KHEHIIIast MPOU3BOIUTEIIbHAS CHJIa
COBPEMEHHOCTHU

(Ha OMOTEXHOJIOTUYECKOE MPOU3BOCTBO)»

16.2

OCHOBHBI€ HalpaBIeHUS
CUHTETHYECKON
ouosorun

Co3manue TeXHOJIO Uit

Y MHCTPYMEHTOB I1eJICHAIIPABICHHOTO
U3MCHEHUS U KOHCTPYHUPOBAHHMS

TEHOMOB C II€JIBIO TIOJTyYEHHUsI OPTAaHU3MOB U UX
KOMIIOHEHTOB, COJICPXKAIINX HE
BCTpEYAIOITUECs

B MPUPOJIe OMOCHHTETHYECKHUE TTYTH.
Kiterounas nnxenepus. Metoasl KyiabTypbl
KJIETOK M TKaHEW pacTeHUM U KUBOTHBIX.
Kpuobanku. ComaTuyeckas ruOpuu3amnus u
comMaTu4eckuii smOpuorenes. Mcmoap3oBanne
raruiouI0B B CEJIEKIIMH PACTEHUI.
HckyccTBeHHOE OIIII0JOTBOPEHHUE.
PexoHcTpyKIIns AHLEKIETOK U KIOHUPOBAaHUE
KUBOTHBIX. METO/1 TpaHCILJIAaHTALIUU SITIEP
KJIETOK.

JeMoHcTpanumn

Tabauyst u cxemoi: «Knerounas

UH)KEHEepUsD»

PackpriBath coniepskaHre TEPMUHOB U
MOHSITHIA: KIICTOYHAS MHKCHEPHS,

KJIETOYHAs! TEXHOJIOTHS, METOJI KYIbTYPHI
KJICTOK M TKaHEH,

TOTUTIOTEHTHOCTD, IITIOPUTIOTEHTHOCTb,
CTBOJIOBBIE KJIETKH, MUKPOKJIOHAJILHOE
Pa3MHOKEHHE PaCTeHUH, COMaTHIeCKas
rudpuan3aIys, TariouIbl, THOPUIOMBI,
MOHOKJIOHAJIbHBIE M MOJIMKJIOHAILHEIE
aHTHUTEJa, METO/I TPAHCIIJIAHTAIUY SIED,
KJIOHUPOBAHUE.

XapakTepu3oBaTh OCHOBHbBIE

HaIlpaBJICHUS CHHTETHYECKOU

OHOJIOTUH.

OnuceIBaTh Ha KOHKPETHBIX IPUMEPAX METOIbI
KJIETOYHOU WHKEHEPHH.

[IpuBoauT,  TPUMEPHl  KMCIOJb30BaHUS
MOHOKJIIOHQJIbHBIX W IOJMKJIOHAILHBIX
AHTUTEJ B MEIUIIMHE.

OneHuBaTh  3HAYEHHE  CHHTETUYECKOM
OMOJIOTHH [IJIs CEIBCKOI0 X03gicTBa

Y MEIULIMHBI
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16.3

XpomocomHast
W ICHHAasl NHXKXCHCPHUA

XPpOMOCOMHAsI ¥ T€HHAsI UHKECHEPHSL.
HckyccTBEHHBIN CUHTES TeHA U
KOHCTpyupoBaHue pekomOunanTHbeix JJHK.
JloCTHKEeHMS U IEPCIIEKTUBBI XPOMOCOMHOM
Y FCHHOW MH)XEHEPUU. DKOJIOTUUECKUE U
3THYECKUE MTPOOIeMbl TEHHON MHKEHEPUHU.
JdemoncTpanuu

Tabauysl u cxemol: «I'eHHAsE HHKEHEPHUSD

PackpriBaTh cofiepKaHuE TEPMUHOB U
MOHITHUI: FeHHAsI UHKEHEPUs,
PECTPUKIIMOHHBIE SHAOHYKJIIEA3bl
(pecTpuKTas3bl), JIUIKUE KOHIIBL,
IUIa3MUbl, PECTPUKIIMS, TUTUPOBAHUE,
TpaHcQopManus, CKpUHUHT, TPAaHCTEHHbIE
(reHeTn4ecKr MOIU(GUIIMPOBAHHBIE)
OpraHH3MBI.

OnuceIBaTh METOIBI

PENpPOAYKTUBHOIO U TEPAIIEBTUYECKOTO
KJIOHUPOBAHUS, KJIIETOUHBIE T €XHOJIOTUH U
CIOCOOBI TEHETUYECKOW NHKEHEPHH.
XapakTepu3oBaTh JOCTHKEHUS TeHHON
WH)KCHEPHU.

OrneHuBaTh SKOJIOTUYECKUE U
ATUYECKUE TTPOOIEMBI

KJIOHUPOBAHUS U CO3aHUS
TPAHCTEHHBIX OPTaHU3MOB,
MEPCIIEKTUBBI Pa3BUTHUS

XpPOMOCOMHOM U T€HHOU

MH)KEHEpUH

16.4

Memununckue
OHMOTEXHOJIOTHHA

Meaunuackre OHOTEXHOIOTHH.

PackpsIBaTh cojeprkanme

TEPMHUHOB M MIOHATHI: METUITTHCKAS
OHMOTEXHOJIOrHsI, META00JIOMHBII
aHaJIN3, TeHOIICHTPUYECKHUI aHaIH3,
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MEPCOHAIU3UPOBAHHAS MEIUIIMHA,
pereHepaTuBHas MEAUIMHA.
XapakTepru3oBaTh METO b

MeTab0JIOMHOIO U F€HOLIEHTPUUECKOTO
aHaJIN3a; UCII0JIb30BAHNE CTBOJIOBBIX KIIETOK;
[TIIP-nuarHoCcTuKy; TApreTHyI0

Tepanuio paka
Wtoro gacos o teme 4
Pe3epBHOE Bpemst 1
OBIIEE KOJIMYECTBO 102

YACOB I1O ITPOI'PAMME
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11 KJIACC

Ne Hanmenosarme Komugectso OCHOBHBIE BUABI IEATEILHOCTH
i DPa3IeoB 1 TeM 4acOB [IporpammHoOe coaepxanue A —
y4eOHOTO IpeaMeTa
1 Tema «3apo:kaeHune u pa3BuTHE IBOJIOLMOHHBIX MPeICTABIEHHH B OMOJI0THH»
1.1 | DBoJOIMOHHAS 1 OpomoronHas Teopus Y. [lapsuna. PackpriBath coepkaHue TEpPMHUHOB U

teopus Y. Jlapsuna

[Ipennoceliky BO3HUKHOBEHUS JAPBUHU3MA.
JKu3Hp 1 Hay4dHas

nestenbHOCTh Y. [lapBHHa.

JdemoncTpanmuu

Ilopmpemui: Apucrorens, K. JInnnei, K. b.
Jlamapk, 3. XK. Cent-Unep,

K. KroBbe, Y. [lapBuH.

Tabauywvl u cxemoi: «CUcTEMA JKUBOU MPUPOIBI
(mo K. JIunner)y,

«JlecTHHIIa )KUBBIX CYLIECTB (110

Jlamapky)», «MexaHu3M

dbopMUPOBAHKS TPUCTIOCOOJICHUH Y

pacTeHUM U )KUBOTHBIX

(mo Jlamapky)», «KapTa-cxema mapuipyra
nyremectsus Y. Jlappunay,

«Haxonku Y. Jlapsuna»

MOHSITUIN: KpEeallMOHU3M, BU]I,
cucTeMarrka, OMHapHast HOMEHKJIaTypa,
HMCKYCCTBEHHAs! CHCTEMa

KJIaCCU(UKAIUU OPraHU3MOB,
HUCTOPUYECKUN METOI, TaPBUHU3M.
XapakTepu30BaTh B3TJISAIbI

Apucrorens, Omnenokna, Jlykpemus Kapa,
J. Pest Ha pa3BuTHE KUBOU TPUPOIBI.
OnenuBath BkiIaa K. JInnaes B

pa3BUTHE OMOJIOTHH.

CpaBHUBATH B3IJISIIbI HA BUT

u sBosronuio K. Jlunnes, K. b. Jlamapka u
Y. JlapBuHa.

Kputnuecku onieHuBaTh KPeallMOHUCTCKHE
B3TJIS/IbI HA )KUBYIO TIPUPOJLY.
[TepeuncnsaTh KylIbTypHO-UCTOPUUYECKHE

U €CTECTBEHHO-HAYYHbIE IPEANIOCHLIKA
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IIOSIBJICHUS 3BOJIIOLIMOHHOM Teopun Y.
[apBuHa.

OnuceIBaTh poJib HCTOPUYECKOTO METO1A.
M3narate CylHOCTH 3BOJIIOLIMOHHON
teopuu Y. Jlapsuna.

HassiBaTh oOcHOBHBIE (pakThl Onorpaduu Y.
JlapBuHa 1 STanel CO31aHUS UM
IBOJIIOLIMOHHOM TEOPUH

12

JIBrxymne
IBOJIFOLIUHI

CHJIBI
BUJIOB

o Y. JlapBuny

JIBY>KyI€e CHJTBI BOJIFOLIMA BUIOB 110 Y.
JapBuHy (BbICOKas

WHTEHCUBHOCTH Pa3MHOKEHHS
OPraHU3MOB, HaCJIeJICTBEHHAS
W3MEHYMBOCTH, 00pPHOa

3a CyIlIeCTBOBAHUE, ECTECTBEHHBIN U
HCKYCCTBEHHBIN OTOOD).

JdemoncTpanuu

Tlopmpem: Y. [{apBuH.

Tabauywvl u cxemvt: «DopmMbI OOPHOBI 32
cyuiectBoBanue», «Ilopoapbl romayoein»,
«MHoroo6pasue KyJabTypHBIX (GopM
KaIlyCThbI»,

«ITopoibl JOMANTHUX KUBOTHBIXY,
«Cxema o0pa3oBaHus HOBbIX BUIOB (110 Y.
HapBuny)», «CxeMa COOTHOILIECHUS
JBUKYIIAX CUIT

IBOITIOLIANY

PackpwiBaTh CoiepkaHue TEPMUHOB H
MOHSATHI: HACIEACTBEHHOCTD,

M3MEHYMBOCTh, ICKYCCTBEHHBIN 0TOOP, 60pHOa
3a CyILECTBOBAHUE,

€CTeCTBEHHBIN 0TOOD. M3narate

CYLIHOCTb YUECHHUS

Y. lapsuHa 00 HCKyCCTBEHHOM OTOOpE.
XapaKkTepu30BaTh ABUKYIIHNE CUIIbI IBOJIOLUN
BUJI0B 110 J[apBuHYy.

[TpuMeHsTh 3HaHUA O JBUKYIIMX CUIIaX
HBOJIIOLIMM BUJOB 110 J[apBUHY

U1 00BSICHEHHSI MHOT000pa3us BUI0B, TIOPOT
JIOMAIIIHUX KUBOTHBIX U COPTOB KYJIbTYPHBIX
pacTteHuit
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1.3 | PopmupoBaHue 1 OdopmiieHuEe CHHTETUYECKOM TeOpUn PackpeiBath coepkaHue TEpMUHOB U
CUHTETHYECKON spommonuu (CTO). HeitrpanbHas MOHATUMN: TaPBUHU3M, MyTalluH,

TEOPHUHU IBOJIIOUNA TCOPU SBOJIIOLH. COBpeMeHHaSI MYTaI_II/IOHHI)If/i mpounecc.
9BOJIIOLIMOHHAS OMOJIOTHSL. OOBsCHATH IPUYMHBI KpU3HCa
3HauyeHHE 3BOJIIOLIMOHHON TEOPUH B JapBUHU3MA.
(OpPMUPOBAaHMH €CTECTBEHHO-HAYYHOM O060CHOBBIBaTh 3aKOHOMEPHOCTD
KapTUHBI MUDA. TpaHchopmaIuu JapBUHU3MA
JeMoHcTpanum B CUHTETHYECKYIO Teoputo 3Botouuu (CTI).
Iopmpemuwr: C. C. Yersepukos, 1. 1. W3narate ocHOBHBIE TostoxkeHuss CTD.
[[Imansraysen, 1. Xonnenn, /1. K. OuenuBats Bkiaz ['. [le @pusa,
benses. C. C. YerBepukosna,
Tabauyst u cxemol: «OCHOBHBIC TTOJIOKCHUS N. . lImansraysena, /. K. bensesa B
CHHTETUYECKOU TEOPHUH IBOJIFOIIUN» dbopmupoBanne CTD.
OuenuBats 3Hauenue CTO
B (h)OPMHUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYyYHOI KapTUHBI MUPA
Hroro yacos o teme 4
2 Tema «MUKpPOIBOJIIONUSA U €€ Pe3yJIbTAThD)

2.1 | OTamnbl 3BOJIIOLIMOHHOTO 3 [TonmynAuus Kak 3neMeHTapHas equHULA PackpbiBath coziep>kaHle TEPMUHOB U
pouecca: sBoroIH. COBpEMEHHbBIE METO bl OLIEHKH MOHATUN: MUKPO3BOIIOLUS,
MHUKPO3BOJIIOLIUSA TEHETHUUYECKOTO Pa3HOOOpa3us U CTPYKTYPhI MaKpO3BOIIOLHUS, MyTalliH, OIYJIALINS,

Y MAaKpO3BOJIIOLHUSA. nonynsuuii. Ismenenue renogoxa KOMOHMHAIIMH T€HOB, TeHO(DOH]I, JIEMEHTapHOE
[omymsims — MOMYJISIMY KaK 3JIEMEHTapHOE 3BOJIIOLUOHHOE SIBJIEHUE. XapaKTepU30BaTh
3JIeMEeHTapHast 3BOJIIOLIMOHHOE SIBJIEHUE. 3aKOH MHUKPO3BOJIIOLHUIO KaK 3Tall MOSBJICHUS
CAnHnIA SBOJIIOINHA reHeTHh4eCcKoro pasHosecus /1. Xapau, NPHUCIIOCOOICHHIT

U BUJ000pa30BaHusl.
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B. BaitnGepra.

JdemoHcTpanuu

Tabauysl u cxemwvl: «MyTanmoHHas
U3MEHUYUBOCTHY, «[lomyismumonHast CTpykTypa
BUJIa», «CXxema posiBICHUS 3aKkoHa Xapu—
Baitn6epray.

JlabopaTopnasi pabora

«BpIsBIIEHNE N3MEHYNBOCTH Y 0COOEH 0/THOTO

BUIA»

XapakTepu30BaTh MOMYISILIUIO KaK
IEMEHTAPHYIO €IMHUITY SBOJIIOLINH.
IlepeunciaATh NPU3HAKK UICATBHOMN
HNOMYJISIIMKA U OOBSACHATD YCIOBUS
BBINOJIHEHUS 3aKOHA XapIu—

BaitnGepra.

[TprMeHsTh UMEIOLIECs 3HAHUS

JUIst OOBSICHEHUS TPUYMH U3MEHYUBOCTH Y

0co0eii 0THOTO BUIa

2.2

DneMeHTapHbIe
(haKTOpBI HBOJTIOITUHN

DnemMeHTapHbIe PaKTOPHI (IBMKYILHE
CHWJIBI) 3BOJTIOIMH. MyTalilmoHHbBIN Mpo1iecc.
KombOunatuBHas n3MeHYHBOCTD. [[peiid
IEHOB — ClTy4aliHble HEHAIIPABJICHHBIE
WU3MEHEHUS 4acTOT ajuienen

B onyssnusix. I ext ocHoBaTes.
Murpanuyu. V3041us NonyJsiuin:
reorpaduyeckas (MpoCcTpaHCTBEHHAs),
OunoJtornueckas (pernpoayKTUBHas).

JdemoncTpanuu

Ilopmpemuwi: C. C. YeTBepukoB, .
Maiip.

Tabauywvl u cxemvi: «JIBUOKYITUE CUITBI
3BOJIIOLIUNY, «DKOJOTUYECKAs U30JIALIMS
HOMYJISIMI ceBaHCKON (hopenny,
«["eorpaduueckas n30aA1USA
JMCTBEHHUIIBI CHOMPCKON

PackpeiBaTh coJepkaHUE TEPMUHOB U
MTOHSATUN: MYTalMOHHBIN Ipo1ecc,
KOMOMHATHBHAsI U3MEHUNUBOCTb,
MOMYJISILIMOHHBIE BOJIHBI, Ipeii( reHoB,
MUTpALliK, U30JISLHS, Teorpaduueckas
(TIpocTpaHCTBEHHAS ) 30N, OMOJIOTHYECKast
(penpoaykTUBHAs) U30JAIINA, dPPEeKT
ocHoBates, 3PHEeKT OYTHIIIOYHOTO TOPJIBIIIKA.
XapakTepu30oBaTh NEMEHTapHbIE (AKTOPbI
(mBMKYIIME CUITB) ABOJIFOLUU. OIIEHUBATh
Bknan C. C. YerBepukoBa, O. Maiipa B
pa3BUTHE HBOJIIOLIMOHHOTO YYCHHUSL.
OOBACHATH MPUYMHBI HEHATIPABICHHOTO
JEHCTBUS 3JIEMEHTAPHBIX ABOJIIOLIMOHHBIX
(baxTOpOoB.

[TpuMeHsITh UMEIoIIUECs 3HAHUS
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Y JINCTBEHHULIBI JAyPCKOMY,
«[IonmynsMOHHBIE BOJHBI YUCIIEHHOCTH

XHUIIHUKOB U KCPTB»

0 JBHKYILUX CHJIAX 3BOJIIOLUHU
JUIsl OOBSICHEHUSI IPUYHMH Pa3HOO0Opa3us

reHo(oHaa NOMyJIALUNA OJHOTO BUa

2.3

EcrectBennslit oTO0p
— HaIpPaBJIIOMUN
(bakTop IBOTIOLUI

EctecTBenHblit 0TOOp — HAaNPaBISAIOMIUI
(aktop sBoOIMH. DOPMBI
€CTECTBEHHOI'0 0TOOpa: ABMKYILUHI,
CTaOWIIN3UPYIOLIUH, pa3phIBAOIIHMA
(AM3pYyNTUBHBIN).

[Tonogoii ot60p. Bo3HukHOBEHME

1 3BOJTIOIMS COLIMATILHOTO MOBEACHUS
JKUBOTHBIX.

JdemoncTpanmuu

Tabnuywl u cxemol: «Cxema IeHCTBUS
€CTECTBEHHOT0 0TOOpay, «@opMbl OOPHOBI 3a
CYLIECTBOBaHUE,

«HaycTpranbHbIi METaHU3MY,
«OKuBble HCckOmaeMble»

PackppiBaTh cojep)kaHH€ TEPMUHOB U
MOHSITUIA: €CTECTBEHHBIN 0TOOD,

JBUOKYIIMM ~ 0TOOp,  CTaOMIIM3UPYIOMIMMA
0TOOp, pa3pbIBaOIMIMA  OTOOP, TMOJOBOM
oTOOp.

XapakTepu3oBaTh €CTECTBEHHBIN 0TOOp Kak
JBUKYIIYIO U HAIIPaBJISIFOILYIO CHUJTY BOJIIOLINH,
ero GopMBbl.

Paznmuyate  opmbl  €cTeCTBEHHOTO
oTOOpa B MOMYNSALUMSX, HPUBOIUTD
npUMepbl ACUCTBUA B  MOMYJSLMSIX
dbopm ecTecTBEHHOTO 0TOOPA.

OOBACHATH NPEANOCHUIKH IS

JICUCTBUS IBUKYILICH

U cTabunn3upyromieit GopM ecTeCTBEHHOTO
oTOopa.

CpaBHUBATH POPMBI €CTECTBEHHOTO

0oTOOpa, enaTh BHIBOJBI HA OCHOBE
CpaBHEHHUSL.

[TpuMeHsITh UIMEOIIHEeCs 3HAHUS O
€CTECTBEHHOM 0TOOpe

JUISE OOBSICHEHUS TTPOLIECCOB, MPOUCXOISIINX B
MOMYJISIIIUSIX BUJIOB OPraHU3MOB
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2.4

[TpucrnocoOneHHOCTh
OPraHu3MOB KaK pe3yJbTaT
MHUKPO3BOJTIOIHH

[Tpucrnoco6IeHHOCTh OPraHU3MOB KaK
pe3yJIbTaT MUKPOIBOJIIOLUH.
Bo3HukHOBEHME TPHCTIOCOOICHHUHN Y
Opranu3MoB. ApoMopdo3bI

U uauoananranuu. [Ipumepsr
MPUCTIOCOOJICHUI Y OPTaHU3MOB:
Mopdoioruueckue, (GU3noJIOTHIECKHeE,
OHMOXMMUYECKHE, ITOBEICHUCCKIE.
OTHOCHUTEIBHOCTH IPUCTIOCOOTEHHOCTH
OpPraHU3MOB.

JdemoncTpanmuu

Tabnuywl u cxemvi:
«IIoKpOBHUTENBCTBEHHASI OKpPACKa
KUBOTHBIX», «[Ipenynpexnaromas
OKpackKa >KHUBOTHBIX»,

«DU3HONIOTHYECKUE aJarTallny,
«IIpucnoco6IeHHOCTh OPraHu3MOB U €€
OTHOCHUTEIILHOCTb.

Oo6opyaoBanue: repOapuu PacTCHHI;
KOJUICKIIMM HACEKOMBIX; Uydesia NTHII U 3Bepeit
C IpUMepaMu Pa3IUYHbIX TPUCTIOCOOICHUH.
JlaGopaTopHas pa6orta
«[Ipucnocobiienuss OpraHu3MOB M HX
OTHOCHUTEIbHAs 1[EJI€CO00PA3ZHOCThY.
JlaGopaTtopHnas padora

«M3ydenue apomopdo30B 1

PackpbIBaTh coiepkaHue TepMHHA
IIPUCIIOCOOIEHHOCTh OPTaHU3MOB
(amanrarus), apoMopdo3, UaHoa AN TS
[TpuBOIUTH KOHKPETHBIC TPHUMEPHI
IIPUCIIOCOOIEHUI OpraHu3MOB
(Mopdomnoruueckue, PU3NOIOTHIECKUE,
OMOXUMHUYECKUE, TIOBEJICHYECKHE).
OOBACHATH MEXaHU3M BOSHUKHOBEHHS
MPUCTIOCOOJIEHUH Y OPTaHU3MOB.
[TpuBoIMTH TPUMEPHI APOMOP(O30B U
WUM0AIANTALMMN Y paCTeHUN

1 )KHBOTHBIX.

OOBACHATH POJIb apoMOp(030B

B OCBOCHHH OpraHU3MaMH HOBBIX CPeJ
o0uTaHMUS.

OOBSICHATD POJIb UANOATANITAIIAN B
MPUCTIOCOOICHUH OPraHU3MOB K
KOHKPETHBIM YCJIOBHSIM CPEJbI.
Jloka3bIBaTh OTHOCUTEIIBHBIN XapaKTep
MPUCTIOCOOICHHOCTH U MPUBOIUTH MPUMEPHI
OTHOCHUTEJILHOCTH aanTanuil. PackpbeiBaTh
3HAYEHHE JIBIKYIIUX CUJI SBOJIOIUH B
(hopMUPOBAHUH TPUCIIOCOOICHUIN
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WJIM0AaIalTAllui y paCTCHUI
U JKUBOTHBIX)

25 Bup, ero kpurepuu u Bun, €ero KpuTepuu U CTpyKTYypa. PackpeiBath coepkanue TEpPMUHOB U
CTPYKTYpa JleMOHCTpALMH MIOHSITUI: BUJI, KpUTEPUU BUJIA,
Tabauywvl u cxemol: «Kputepuu Buaa», HOJMMOP(U3M, BUBI-IBOMHUKH, apeall,
«Bunpl-npoitauKmy, «CTpykTypa BHa B | OKOJOTHYECKAs HUIIA, HOMYJIALHS, BUIOBOM
TIPUPOJIEN. KapUOTHII, KOCMOTIOJIUTHI, SHJIEMUKH, TIOJIBU/IBI,
Oo6opyaoBanue: repbapuu  pacTEHUI; SKOTHIIBL.
KOJUICKIIMA HACEKOMBIX; dydella NTHI[ U XapakTepru30BaTh KPUTEPUU BUJIA
3BEpeil pa3HbIX BUJIOB. (Mopdomornyeckuii, rTeHETHYECKHUH,
Jlaboparopnasi pabora OMOXUMHYECKUH, TeorpaduiecKuii,
«CpaBHEHHE BUJIOB AKOJIOTMUeCKUid, OnoxumMuueckuit). OObSACHATH
110 MOP(OITOTHIECKOMY KPUTEPHIO» HE0OX0IMMOCTb HCIOJIb30BaHUs BCel
COBOKYITHOCTH KPUTEPHEB ISl ONIPEACICHUS
BHJIOBOM IPUHAJIEKHOCTH OPTaHU3Ma.
[lepeuncnarb OCHOBHBIE
BHYTPUBUOBBIE IPYIITUPOBKHU.
OOBACHATH NIPUUHHBI
CYILIECTBOBAHUS MOHO- U
MOJUTUIIUNYECKUX BUJIOB.
CpaBHUBATH BUIBI
110 MOP(OJIOTUYECKOMY KPUTEPHIO
2.6 | BugooOpa3zoBanue BunooOpa3oBanue kKak pe3yabTaT PackpbiBaTh cofepxaHrue TEPMUHOB

KakK pe3yJIibTaT

MHUKPO3BOJIIOLNHN.

MHKPO3BOJIIOIHHU. 3011151 — KITIO4YEBOM
(bakTop BUA000pa30BaHMUSL.

U TIOHSITUI: BI/I,I[OO6p8.30BaHI/Ie, HU30JIs1 1A,

KOSBOJIIOLHA.
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CBs3b
MHUKPOIBOJIIOIUH H
SIUAEMUOJIOT MU

[Tyt 1 crioco6b1 BUI000pa30BaHuUs:
ajutornarpudeckoe (reorpadmaeckoe),
CHUMITATPUYECKOE (IKOJIOTHUECKOE),
«MTHOBEHHOE» (TIOJMILION TU3AIIHS,
rubpuauzanus). JnmuTenbHOCTh
HBOJTIOIMOHHBIX MPOIIECCOB.

Mexanu3msbl GopMHUpPOBaHUS
O6uonoruueckoro pazHooodpasus. Ponb
SBOJIIOIIMOHHON OMOJIOTUH B

pa3paboTKe HaydYHBIX METOJIOB
coXpaHeHHUs OMopa3zHOOOpa3us.
MUKpPO3BOITIOIHS U KOIBOJTFOIUS ITAPA3UTOB U
UX X03s5eB. MexaHu3Mbl ((OPMUPOBAHUS
YCTOWYUBOCTH

K aHTUOMOTHKAM M CIIOCOOBI OOPHOBI ¢ HEH.
JdemoncTpanuu

Tabnuywt u cxemol: «CriocoObl
BU000pazoBaHusy, «I eorpaduyeckoe
BU000pa30BaHueE TPEX BUIOB JaH IbIIICH,
«K0JIOTHYECKOE BU000pa30BaHe BHIOB
CUHUID,

«[Tonunnonas! pacrenuity, «KamycrHo-
penedyHbIi THOPHIY.

OobopyaoBanue: repbapuu pacTeHUi

OJIM3KUX BHJIOB, 00Pa30BaBIIMXCS PA3TMYHBIMU
cnocobamu

XapakTepu30BaTh BUA000pa30BaHUE KaK
pe3yIbTaT MUKPOIBOJIIOIHH.

OOBACHATH POJIb U30JIALUU

B 00pa30BaHUU HOBBIX BUJIOB.
XapakTepru30BaTh PA3ITUIHBIEC CIIOCOOBI
BH1000pa3oBaHus (JIJIOMATPUIECKOE,
CUMIIATPUYECKOE).

[TpuBOIUTH KOHKPETHBIC PUMEPHI BUJIOB,

00pa30BaBUINXCS Pa3IMUYHBIMU CIIOCOOAMHU.

[TpumeHsTH 3HaHUS CIIOCOOOB
BH1000pa30BaHMsI )11 OOBSICHEHUS
MIPUYMH MHOT000pa3usi BUIOB.
OOBSICHATH BOSHUKHOBCHHE
YCTOWYMBOCTH MATOTE€HOB

K aHTUOMOTHUKAM

HToro yacoB o teme

14
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Tema ((MaKp03BOJIIOIIHH H €€ pe3yjabTaTbD

3.1 | MakposBoronus. 1 MeToap! U3y4eHUs MAaKPOIBOJIIOLIUH. PackpbIBaTh coiepskaHie TEPMHHOB U
[Taneonrosnornueckne [TaneoHTOJIOTMYECKE METOIBI U3yYEHUS ITOHATUI: MAKPOIBOIOLUS
METO/IbI U3yUYCHUS spostroruu. [lepexoaHbie GopMBI U (dunorenes), nepexoiHbie (GOPMBI,
HBOJFOIAT (UITOTEHETHYECKHE PSI/IbI OPraHU3MOB. ¢unoreneTHyecKne psiibl, HAICOHTOIOTHSL
JleMoOHCTpALMH XapakTepru30BaTh MAaKPOIBOIIOIHIO KaK
Tabauybl u cxemvi: Ha/IBUIOBYIO 9BOJIIOIHIO 00pa30BaHuUs
«DUNOTEHETUYECKHH PSJT JTOLIAT, KPYIIHBIX TAKCOHOMUYIECKUX CIIHHULL.
«ApXeonTepukcy», «3Bepo3yonle OObACHATH 3HAYCHNE
stepbi», «Creromedansh, MAJICOHTOJIOTUIECKUX UCCIICIOBAHUHN TSI
«Punnodutey, «CemeHHbIE TOJTy4eHHsT HAKTOB IBOIFOLIHH
MAIOPOTHUKK. OpraHn3MoB.
O0opynoBaHme: KOJUIEKINH, IIprBoauTE NPUMEPBI OPraHU3MOB,
repOapuu, MyJIsKU UCKOTIa€MbIX OCTaTKOB OTHOCSIIUXCS K MEPEXOTHBIM (hopMam.
OpraHM3MOB Has3piBaTh rpymnmnsl OpraHu3MoB, AJs
KOTOPBIX BOCCTAHOBJICHBI
(bUIIOTEHEeTUYECKHE PSIIBL.
CpaBHMBATh IIPOLIECCHI
MaKpO3IBOJIIOLUN U MUKPOAIBOJIIOLUU
3.2 | buoreorpadguueckue 1 buoreorpaduueckre MeTo bl U3y4EeHUS PackpbIBaTh COCP/KAHIE TEPMUHOB
METO/Ibl U3y4EHUS sBoJiroruu. CpaBHeHHE (IIOpbl U (hayHbI ¥ IOHSITHIA: GHOreorpadust, SHICMUKH,
SBOJIIOLIUU MaTEepUKOB DEJIUKTBL

u ocTpoBOoB. buoreorpaduueckue
obnactu 3emnn. Buabl-sHaemMuku u

PCIIUKTHI.

OO00CHOBBIBATH 3HAUYEHHE
6H0reorpa(1)1/m JJIL U3YYCHUS 5BOJITOLIUN
OpPraHnu3mMoB.
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JdemMoHcTpanuu

Tabnuyel u cxembl.
«buoreorpaduueckue 30HbI 3eMIINY,
«/Ipetip KOHTUHEHTOBY, «PEeTUKTHI».
Oo6opyaoBanue: repdbapuu; KOJJICKIIUH
HACEKOMBIX

[Tepeuncnsate Ouoreorpadpuieckue 00IacTH
3eMiH ¥ OOBSICHATH MPUYNHBI UX BBIJCIICHHUS.
CpaBHuBath Quiopy 1 payHy MaTepuKoB U
OCTPOBOB, PACTEHUS U )KMUBOTHBIX PA3HBIX
ouoreorpaduyueckux oodsacTe.

[TprBOANUTE IPUMEPHI PEITUKTOBBIX
OpPraHNu3MOB, BHJIOB-9HJIEMHKOB.

OOBACHATH MPUYMHBI COXPAaHEHUS

BUJIOB SHIEMHUKOB U <OKUBBIX

HCKOITa€MbIX)»

3.3

OMOPHOTIOTHYECKHE U
CpPaBHHUTECIIBHO-
MOP(OJIOTHIECKIE
METOTb U3yICHUS
ABOJTFOIINU

OMOpPHOJIOTUYECKHUE U CPABHUTEIHHO-
MOP(HOTOrHIECKUE METO/IbI U3YICHHUSI
IBOIIIOIIMY. | eHeTHYeCKrEe MEXaHU3MbI
HBOJTIOIIUU OHTOTEHE3a U MOSIBIICHUS
HBOJTIOIIMOHHBIX HOBILIECTB.
['oMonornuHbIC ¥ aHAIOTUYHBIC
opransl. PynmumeHTapHbIe Opranbl U
aTaBU3Mbl. MOJIEKYJISIPHO-
TeHETUYECKUE, ONOXMMHUYECKHIE U
MaTeMaTHYECKUE METOIbI

H3YUYCHU: 5BOJIFOIUH. ['oMoIOrnyuHbIC T'EHBI.

COBpeMCHHLIC MCTObI ITIOCTPOCHUS
Q)HHOFCHGTI/I‘ICCKI/IX JACPCBLCB.
XpOMOCOMHLIC MyTalluu U 3BOJIFOLIUSA
T'CHOMOB.

PackpriBaTh coiep:kaHre TEPMUHOB

U TOHATHH: ASMOpuosorus, MopQoorus,
TOMOJIOTUYHBIE W  AQHAJOTUYHBIE OpraHbl,
PYOUMEHTBI,  aTaBU3MbI,  OHOXHMMHYECKas
rOMOJIOTHSI.

XapakTepu3oBaTh SMOPHUOIOTHUECKHE,
CpaBHUTENIBbHO-MOpP(osIoTHIecKue,
MOJIEKYJISIPHO-TEHETUYECKHE,

OMOXMMHYECKHE, MAaTeMaTUYECKUE METO/IbI
W3YYEHUS SBOJIOIUH.

OOBACHATH 3HaUE€HUE IMOPHOJIOTHH,
CPaBHUTEIBHON MOP(OIOTHH, MOIEKYISIPHON
I'CHETUKH, ONOXUMHH, OMOUH(OPMATHKHU IS
M3YYEHUS SBOJIIOIIMHA OPraHU3MOB.

OnuenuBats Bkaag A. O. KoBaigeBckoro
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JdemMoHcTpanuu

Ilopmpemur: K. M. bap,

A. O. Koanesckuit, ®. Mromep, 3.
I'ekkens.

Tabruywl u cxemol: «HadganbHble cTaguu
SMOPHOHAIBHOTO Pa3BUTHUS TTO3BOHOYHBIX
YKUBOTHBIX»,

«["OMOJIOTUYHBIE ¥ aHATIOTUYHBIE
oprasbl», «PyauMeHTh», K ATaBU3MBI»,
«XpoMOCOMHBIE HAOOPHI UETIOBEKA U
[ITUMITaH3E».

OobopyaoBanue: KOJUICKIIUH,

repbapuu, MyJIsKA TOMOJIOTHYHBIX,
AQHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB

B PA3BUTHUC 3BOJIIOHUOHHOT'O YUYCHUS.
OmnuceIBaTh FeHETUYECKUE MEXaHU3MBI
ABOJIIOLIUM OHTOTEHE3a U MOSBIICHUS
SBOJIFOIIMOHHBIX HOBIIICCTB.

IIpuBOUTE IPUMEPHI ATABU3MOB U
PYAUMCHTAPHBIX OPTaHOB Y PA3JIMYHBIX
OpraHnusMoB U 00BACHSITH MPHUYHHBI UX
TIOSIBJICHUSI.

[IpuBOAUTH TPUMEPHI TOMOJIOTUYHBIX U
AHAJIOTMYHBIX OPraHoOB.

CpaBHMBATh CTPOEHHUE OPTaHOB Y
OPraHru3MOB Pa3HBIX

CUCTEMATUYECKUX TPYIIIL.

[TpuBOIUTH TPUMEPHI ONOXUMHYECKOU U
T€HHO! TOMOJIOTUH.

OueHnnBaTh 3HaYeHUE OMOMH(POPMATHKI

JUISL U3y4YEHHS 3aKOHOMEPHOCTEH
HBOJIIOLUH

3.4

OO11ue 3aKOHOMEPHOCTH
SBOJIIOLIUU

OO0mue 3aKkOHOMEPHOCTH (ITpaBuUJIa)
sBosroni. HeobpaTuMoCTh SBOITIONHH.
AJllanTuBHAs paaualus.

HepaBHOMEpPHOCTH TEMIIOB 3BOTIOLUY.
JeMoHcTpanumn

Tabauywvl u cxemoi: «I ' TaBHBIC HATTPABICHUS
IBOTIOIHIY, «O0IIHNe 3aKOHOMEPHOCTH
SBOJIIOLIH

PackpriBaTh copepkaHre TEPMUHOB U
MOHATUH: CMeHa (DYHKIIUN OPTaHOB,
HEoOpaTHUMOCTh YBOJIIOLIUH, AAANTHBHAS
paavanus, HepaBHOMEPHOCTh TEMIIOB
HBOJIIOLIMH, YePEAOBAHNE TTIABHBIX
HAIpPaBJIEHUH IBOJIOLUU.
AHanu3upoBaTh NPUUMHBI YEpPETOBaAHUS
TJIABHBIX HAIIPaBJICHUN

HBOJIIOIUH.
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IIpuBOoUTHE IPUMEPHI

IIPOUCXOXKACHUS OPraHU3MOB

OT HECHEUAIN3UPOBAHHBIX NPEAKOB U UX
IIPOTrPECCUPYIOLLIEH CIIELUATU3ALINN.
OOBACHATH NPUYMHBI HEPABHOMEPHOCTH TEMIIOB
HBOJIIOLUH.

IIpuBOUTH IPUMEPBI ATAITUBHON

paauanuy y OpraHu3MoB.

OOBACHATH MPUUKUHBI HEOOPATUMOCTH
HBOJIFOLIMU

HToro gacoB 1o teme 6
4 Tema «IIpoucxoxxaeHne u pa3BUTHE KU3HH HA 3eMJIe»
4.1 | I'mmortesbl BOSHUKHOBEHMS 2 Hayunple runoTe3sl NPOUCXOXKICHUS KU3HU Ha | PackpbIBaTh colepikaHnue TEPMUHOB U

JKA3HU Ha 3emiie

3emute. AGuoreHes

1 nnancnepmus. Jlonaydnbie
MPEACTABIICHUS O 3apOKIACHUU KUZHU
(kpearmonusm). ['umores3a mocToSTHHOTO
CaMO3apOKJICHUS KU3HU U €€ OMPOBEPIKEHUE
oneiTamu @. Pemn, JI. Crmannannanmu, JI.
[Tactepa.

[IpoucxoxaeHue >Kx1U3Hu U
acTpoOHoJIOTHsl.

JeMoHcTpanumn

Topmpemuwi: ©. Penu,

JI. Cnannanuanu, JI. [Tactep.

Tabauywvl u cxemst: «Cxema omnbita .

Penn», «Cxema onbita JI. [Tactepa

MOHSATUIN: KPEAIIMOHU3M, BUTAIIN3M,
MaHCIIePMUsI, Aa0MOTEHE3.

N3narate HaydHBIE TUTIOTE3BI U TEOPUN
MIPOMCXOKICHHS )KU3HU Ha 3eMIIe.
OuenuBars Bkitag O. Peau,

JI. Cnamnannanu, JI. [Tacrepa

B JopMUpOBaHUE HAYYHBIX B3IJISIIOB HA
MIPOMCXO0KICHHE JKU3HU Ha 3eMJIe.
[TepeuncraTh cTaauK pa3BUTHS )KM3HN Ha
3emiie, COTJIacCHO TEOpUU OMOTI0d3a
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10 U3YYCHHIO CaMO3apOKACHUA
KU3HN»

4.2

OCHOBHBIE dTAIIbI
HEOPraHU4YECKOM
SBOJIIOIAN

OcHOBHBIE ATanbl HEOPraHUYECKOM IBOTIOLUH.
[Lnanerapnas

(reonoruueckast) BOJOLHS. XUMHUYECKas
ABOJTIONNS. AOMOTEHHBIM CHHTE3 OPraHUYeCKUX
BELIECTB

u3 Heoprannueckux. OnbiT C. Munnepa u I
IOpu. O6pazoBanue MoIMMEPOB

n3 MoHoMepoB. KoaniepBaTHas runoresa
A.N. Onapuna, runoresa nepBUIHOTO
oynwona JI. XomnaeitHa, reHeTHYecKast
runote3a ['. Memnepa. Pu6o3umsr (T. Yek) u
runoTesa

«vupa PHK» V. I'mn6epra.

dopmupoBaHre MeMOpaH 1

BO3HHUKHOBEHUE MTPOTOKIETKH.
JdemoncTpanuu

Tlopmpemuor: C. Mumiep, I'. FOpu, A. U.
Omnapun, 1. XonaeiH,

I'. Memnnep.

Tabauywvl u cxemvi: «Cxema onbita C.
Munnepa, I'. FOpu», «9Ttansl
HEOPraHUYECKOM IBOIIOIIUI.
BupryanbHas 1adopaTopHas padora
«MoaenupoBanue onbIToB Munepa—tOpu

110 U3YyUCHUTIO a0MOT'CHHOTO

PackpriBaTh cofepanre TEPMUHOB

U IIOHATHH: TCOJIOTHYEeCKas YBOJIIOIS,
XUMUYECKast IBOJIIOLHS, A0MOTreHHEIN CHHTE3,
nepBUYHas arMocdepa, KoarepBaTHbIC KaIlIu,
prOO3UMBI, TPOOHOHTBHI.

XapakTepru30BaTh OCHOBHBIE ITaITbI
XUMHUYECKOI DBOJIIOIIUH.

Ha3piBaTh  XMMHUYECKHM  COCTaB
nepBUYHON  atMocdepsl  3eMuIn.
OuenuBats Bkiaa C. Muiepa,

I'. 1Opu, T. Yeka, Y. 'unbepta

B (hOpMUpOBaHNE HAYYHBIX B3TJISI0B HA
MIPOMCXOXKIACHUE XKU3HH Ha 3emuie.
OnwuceIBaTh yCIOBHSI, HEOOXOIUMBIE IS
aOMOTEHHOTO CUHTE3a

OpPraHUYECKUX COCTUHCHHI.
[TpuBOAUTE IPUMEPBI MOJIEKYIL, Y
KOTOPBIX BO3HUKIIH TIPOIIECCHI
TCHETHYECKOTO KOITUPOBAHUS

U (pepMEHTATUBHASI AKTUBHOCTb.
O060CHOBBIBaTh HEBO3ZMOKHOCTh
MOBTOPHOTO BOBHUKHOBCHUS H3HH Ha
3emuiie
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CHHTE3a OPraHMYECKUX COETMHEHUN
B IIEPBUYHON aTMocdeper»

4.3 | Uctopus 3eMiau 1 METOIbI Ucrtopust 3emin 1 METOBI €€ U3YICHHUSI. PackpeiBaTh CoepKaHUE TPMUHOB H
ee U3y4eHUs Hckomnaembie OpraHU9eCKUe OCTATKH. MOHSITHIA: TEOXPOHOJIOTHS
['eoxpoHoOrHUs U €€ METOIBI. (oTHOCHUTEBHAS, a0COJIOTHAS),
OTtHOCHUTENBHAS U a0COTIOTHAS OKaMEHEJIOCTH, METOIbI
reoxpoHojorus. [ 'eoxpoHonoruyeckas T€OXPOHOJIOTHUH, T€OXPOHOJIOTUYECKAsI IITKaIa;
IKaJIa: 0HBI, 3PBI, IEPHOIBI, SITOXH. DOHBI, 3PBI, IEPUOJIBI, STOXU. XapaKTEPU30BATh
JemoncTpamuu METO/IbI H3y9ICHUS HCTOPHU 3eMITH.
Tabnuyvl u cxembl: [lepeuncnars pa3aenbl
«I'e0XpoHOJIOrHYecKast LIKaJIay. F€OXPOHOJIOTUYECKON MKaibl. OlLIEHUBATh
O0opyroBanue: KOJUIEKIUU 3HAYEHHE UCKOTIAEMbIX OCTATKOB IS
OKaMEHEJIOCTEH, MOJIC3HBIX HU3YYEHUsI UICTOPUU PA3BUTHUSA )KU3HU HA
HCKOTIAEMBIX; MYJISDKM OPTaHUYECKUX OCTATKOB | 3emire.
OpraHn3MoB. OOBACHATD XapaKTep pacrpeacICHHs
JlaGopatopHasi padoTa MCKOIIAEMBbIX OCTAaTKOB B 36MHOU KOPE.
«M3yueHne u onrcaHue NCKOMAaeMbIX OCTaTKOB CpaBHHBATb METO b A6COTIOTHOI
ApCBHIX OPraHN3MOB Y OTHOCUTEJIHHON Ire0XPOHOJIOTHU
4.4 | HauanbHble sTansl Havanbhble sTansl opraHndeckoi 3Bosonuu. | PackpbeiBaTh conepkaHue TEPMUHOB U MOHSITUMN:
OpraHu4ecKoin [TosiBneHue 1 3BOMIOIMS MEPBHIX KIETOK. «TIOCJEeTHUN YHUBEPCATbHBIN OOIIHI TPETOK»,
ABOJIIOLIUU DBoouus OJIHOKJICTOYHbBIE

Mmertabonu3ma.  BO3HMKHOBEHME  IMEpBBIX
skocucteM.  CoBpeMEHHbIE  MHUKPOOHBIE
OMOIUIEHKHU KaK aHaJIoT MEPBBIX

Ha 3emJie cooOmiecTB. CTpOMaTOIHTHI.
[IpoxaproTsI ¥ 5yKapHOTHI.

OPraHU3MBbI, TPOKAPHUOTHI, FIYKAPUOTHI,
CHUMOHOTEHES.

XapakTepru30BaTh HAYAIbHBIE ATATIBI
OpraHNYeCcKON IBOIIOUH.
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[IpoucxoxaeHue 3ykapuoT

(cumbmoTeHes). DBOIOIMOHHOE
IPOMCXO0XKACHUE BHPYCOB.

JdemMoHcTpanuu

Tabauywl u cxemol: «HadampHBIC ATAITBI
OpraHMuYecKoM 3BoIIOIUNY, «Cxema
00pa3oBaHus 3yKapuOT MyTEM CUMOHUOTEHE3aY,
«CTtpoeHue Bupyca»

[TpuBoIUTH IPUMEPBI ApOMOP(}HO30B TIEPBHIX
OJIHOKJICTOYHBIX OPTaHU3MOB.
XapakTepru30BaTb OCHOBHBIE

10JIO’KEHHUS U JI0KA3aTeIbCTBA TUIIOTE3bI
cumoOuoreHesa.

Jloka3bIBaTh MOJTYaBTOHOMHOCTh MHUTOXOHIPUN
U TUTACTH]I, UX TTPOUCXOKICHUE OT
MPOKAPHOTHUECKUX KIIETOK.

Jlenath BBIBOJIBI O 3HAYCHUH BOSHUKHOBEHUS
dboTocuHTE3a, HOPMHUPOBAHUS SIPA TS
JATFHEUINETO pa3BUTHS KU3HU Ha 3eMie.
XapakTepru30BaTh TUIIOTE3bI
MIPOUCXOXKICHUS BUPYCOB

4.5

DBOJIIOLHS 3YKApUOT

[TpoucxoxaeHne MHOTOKJICTOYHBIX
Oprann3MoB. Bo3HUKHOBEHNE OCHOBHBIX
TPy MHOTOKJIETOUYHBIX OpPraHU3MOB.
JdemoncTpanuu

Ilopmpem: V1. 1. Me4HUKOB.

Tabnuywl u cxemol: «HadanpHbIC STAITBI
OPraHM4ecKou IBOJIOIUNY, «CHUcTemMa KUBOU
IPUPO I

PackpriBaTh cogepkaHie TEPMHUHOB U
MOHSTHI: MPOKAPUOTHI, SYKAPUOTHI,
MHOTOKJIETOYHOCTbD, CIIeIMATN3aUs
KJIETOK, BUPYCHI.

XapakTepu30BaTh IPOUCXOKICHHIE
MHOTOKJICTOYHBIX OPTaHU3MOB.
CpaBHUBATh 0COOCHHOCTU
HYKApUOTHUECKUX U TPOKAPHUOTUYECKUX
OpraHH3MOB.

Ha3zbiBaTh 0ocHOBHBIE apOMOP(O3bI
AYKApUOT U OLICHUBATh UX 3HAUCHUE
JUISL TATTbHENIIIET0 Pa3BUTHS JKU3HU
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4.6 | OcHOBHBIE TAMbI OcCHOBHBIE ATaIlbl 3BOJIOLUYU BBICHINX PackpriBaTh copepkaHie TEPMUHOB U
SBOJIIOLIMHA pactenuii. OcCHOBHBIE apOMOP(O3bI pACTEHUH. | MOHSITHIA: BOJOPOCIH, PUHHODHUTHI,
PACTUTENBHOTO MUpA Boixon pactenuii Ha cymy. [TosiBinenue MXH, TAIIOPOTHUKOOOpa3HbIE, CEMEHHbIE

CIIOPOBBIX PACTEHUI U 3aBOE€BAHHE UMU CYILIHU. | MAIOPOTHUKH, FOJOCEMCHHBIE,
Cemennble pactenust. [Ipoucxoxaenue MOKPBITOCEMEHHBIE, OECI0I0€ NOKOJIEHUE
IIBETKOBBIX PaCcTEHHI. (cmopour), Mo0BOE MOKOJIEHNE (TaMETO(UT).
JeMoHcTpanum [lepeuucnsaTb OCHOBHBIE 3TAIIbI 3BOJIOLUHI
Tabauyel u cxemwvl: «ApoMopO3bl pACTEHUN», | paCcTHTEIBHOTO MHUpa. Ha3piBaTh OCHOBHBIE
«PuHHOQUTEY, apoMop(03bl pACTEHUN U OLIEHUBATh UX
«OTHOKJIETOYHBIE BOIOPOCIINY, HBOJIIOIIMOHHOE 3HAYEHUE.
«MHOTOKIIETOUHBIE BOJOPOCIINY, CpaBHUBATh 0COOEHHOCTH CTPOCHHUSI
«Mxuy, «[TanopoTHUKNY, pacTeHuil pa3HbIX OTIEIIOB
«["onocemennble pacTeHUsN», «Oprasbl
[BETKOBBIX PACTEHUI».
Oo6opyaoBanue: repdbapuu pacTeHUN
Pa3IUYHBIX OT/IEJIOB.
IIpakTnyeckas pabora
«M3ydyenne ocoOEHHOCTEH CTPOCHHS paCTeHUM
pa3HbIX OTIICTIOBY»

4.7 | OcHOBHBIE ATAIIbI OcHOBHBIE ATaIbI BOJIOLUY )KUBOTHOTO PackpriBaTh cofepkaHie TEPMUHOB U

HBOJIIOIIMH )KUBOTHOTO
Mupa

mupa. OcHOBHBIE apOMOP(HO3BI
KUBOTHBIX. Bennckas ayna.
KemOpuiickuii B3pbIB — OSIBICHUE
COBPEMEHHBIX THIIOB.

HepBHe XOPAOBBIC ) KUBOTHBIC. Kuznp
B BOJZE. 9BOJ’IIOI_II/IH IIO3BOHOYHBIX.

MOHSATHM: HpOCTGfIH.IHG, IJ1aCTHHYAThIC,
KHIIICYHOIIOJIOCTHBIC,

IJIOCKHUEC YCPBU, YICHUCTOHOI'UC, pr6bI,
3C€MHOBOJHBIC, ITPCCMbIKAOIIHUECCA, IITHLII,
MJICKOIIUTAKOIINEC, DKTOACPMA,

SHTOJACpMaA, ME30JIcpMa, IBYCTOPOHHAA
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[Ipoucxoxaenne ampuoOHii

u pentwimi. [Ipoucxoxaenue
Mmilekonuraromux u ntuil. [puanun
KiII04eBoro apomopdosa. OcBoeHue
0€ecr103BOHOYHBIMU 1 TIO3BOHOYHBIMU
YKUBOTHBIMU CYIIIH.

JdemoHncTpanuu

Tabauysl u cxemwl: «CxeMa pa3BUTHS
YKUBOTHOTO MUPay, «ApoMop¢o3bl
JKUBOTHBIX», «I[Ipocreitme,
«KumreunonosoctHeiey, «Ilnockue yepuy»,
«YUnenucronoruey, «PBIOb,
«3eMHOBOJIHBICY,

«IIpecmpikaromuecs», «IITuup,
«Mnexonutaromue». Od6opynoBanue:
KOJUIEKIIMM HACEKOMBIX; BJIaYKHBIE
Ipernaparsl KUBOTHBIX; PAKOBUHBI
MOJLITIOCKOB; KOJUIEKIIMU UTJIOKOKHUX;
CKEJIeThI

MO3BOHOYHBIX )KUBOTHBIX; Uydesia NTUIL] U
3BEpEN.

IIpakTuyeckas pabora

«M3yueHne 0coOEHHOCTEH CTPOCHHUS

IIO3BOHOYHBIX > XMBOTHBIX»

CUMMETpPHUSI, TEIJIOKPOBHOCTb.
Hepe‘II/ICJISITB OCHOBHBIC 3Tallbl 3BOJIIOIINHN
JKUBOTHOI'O MHUpA.

Ha3piBaTh 0CHOBHEIE nmpeajaalrramnuu,
CcrocoOCTBOBABIIINE BbIXOY )KMBOTHBIX Ha
cyury.

OueHuBaTh 3HaY€HNE Pa3BUTUSI HEPBHOM
CHUCTEMBI 1A HpI/ICHOC06H€HI/I$I JKUBOTHBIX K
YCJIOBHUSIM OKPYKAIOLIEH Cpeibl.

OOBACHATH MPUYNHBI YBOJIFOITMOHHOTO pacliBeTa
HACEKOMBIX, KOCTHBIX PBIO, MTHII,
MJICKOIIUTAOIINX

4.8

PasBurne xxu3Hu Ha
3emie

PazButHe xu3HM Ha 3eMJie 1O 3paM U
NEepPUOIaM: apXel, MPOTEPO30H,
ajae030i, Me30301, KalfHO301.

PackpeiBath coiep:kaHue TEPMUHOB U
HOHATHUI: apXxeil, apxebakTepuu,
IUaHOOAKTEepPHUH, IPOTEPO30ii,
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OO01mas xapakTepucTHKa KIIMMaTa u
T'€0JIOTUYECKHX MPOIIECCOB.
[TosiBneHne u pacuBET XapaKTEPHBIX

OpraHu3MoB. Yrieo0pa3oBaHuUE: €ro YCJIOBHUS U

BJIMSTHUE Ha T'a30BBIA COCTaB aTMOC(EPHI.
MaccoBble BBIMUpPaHUs — 3KOJIOTMUECKHE
KpHU3HUChI npouuioro. [IpuunHs! u cneacTBust
MaccoOBbIX BoIMUpaHUil. COBpEMEHHBII
9KOJIOTMYECKUN KPU3HUC, €r0 0COOEHHOCTH.
[IpoGnema coxpanenus: 6uopasHooOpazus
Ha 3emJie.

JdemoncTpanmuu

Tabauywl u cxemol: «Pa3BuTHe )KU3HU B
apxeuckoii spe», «Pa3BuTHeE )KU3HU B
MPOTEPO30MCKOM 3pe», «Pa3BuTHE )KU3HU B
MaJI€030MCKOM Ipem,

«Pa3BuTHE )XH3HU B ME3030MCKOI 3pey,
«Pa3BuTHE KU3HU B KAITHO30MCKOM 3pe»

Maxe030i, KeMOpPUi, OPAOBUK, CHUITYD, JCBOH,
KapOoH, epmb, [lanres, Tetuc, TpuIoOUTHI,
PUHUO(DUTHI, PAKOCKOPIIMOHBI, TAHIIUPHBIE
pBIOBI, KOTHIJIO3aBPBI, ME30301, [ OH1BaHa,
JlaBpa3us, Tpuac, ropa, MeJl, XBOMHBIE,
T'MHKTOBbIE€, CATOBHUKOBEIE,

OEJIEMHUTHI, aAMMOHUTBI, TUHO3ABPHI,
apXeoNTEPHUKC, MOKPHITOCEMEHHBIE,
KailHO30M, MMaJIEOT€H, HEOT€H, aHTPOTIOTEH,
MaccOBO€ BEIMUpaHUE. XapaKTepu30BaTh
pa3BUTHE )KU3HU Ha 3eMJIE 110 PaM U
MepHOIaM.

YcraHaBnuBaTh 3aBUCUMOCTHh MEXKTY
r'COJIOTHUYECKUMU TIPOIIECCAMH,
W3MEHEHUSMH KJIMMaTa 1 MpoIieccamMmu B
KHUBOU MIPUPO/IE.

OOBACHATH IPUINHBI PACIIBETA
CHCTEMAaTUYECKHUX I'PYII OPTaHU3MOB B
pa3IUYHBIC 3PbI U IEPUOIBI.
AHamM3UpOBaTh MPUYHMHBI U CIICJICTBUS
MacCOBBIX BBIMUPAHHUH.

Ha3zpiBaTh 0OCHOBHBIE apoMOP(}O3bI
pacTeHUM U )KUBOTHBIX.

[IpuBOAUTE IPUMEPHI ITEPEXOTHBIX (HOPM
OpPraHu3MOB.

AHanu3upoBaTh MyTH PELICHUs
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IpOoOJIEMBI COXPaHEHHUSI
OouopazHooOpasust Ha 3emiie

4.9 CoBpemeHHas cucteMa
OpPraHUYECKOTO MHpa

CoBpemeHHast cucTeMa OpraHu4ecKoro Mupa.

[MpuHIMIE KIaccuuKam

oprann3mMoB. OCHOBHbIE

CHCTEMaTHYECKHE TPYIIIHI OPraHU3MOB.
JdemoncTpanuu

Tabauywl u cxemovr: «CoBpeMeHHas cucTeMa
OpPraHU9YEeCKOTO MHUPa»

PackpriBaTh coiep:kaHre TS pPMUHOB

Y MOHATHI: OAKTEPUH, ApXEH, BBICIITHEC
pacTeHus1, 3eJICHbIE BOJAOPOCIIHN, OarpsiHKH,
Oypble BOJIOPOCTH, MOXOBHUIHBIE,
MANIOPOTHUKOBH/IHBIC, XBOIIECBUIHBIC,
MJIAyHOBH/IHBIC, TOJIOCEMEHHBIE,
MOKPBITOCEMEHHBIE, TTPOTUCTHI,
KHUIIIEYHOTIOJIOCTHBIE, TNIOCKHE YePBH, KPYTIIbIE
YEepPBH, KOJIHYATHIC YCPBH, WICHUCTOHOTHE,
MOJUTIOCKH, UTJIOKOXKHUE, XOPIOBbIE, TPUOBI,
JIMIIAMHUKY, BUPYCHI.

XapakTepu3oBaTh COBPEMEHHYIO

CUCTEMY OpraHHUYECKOT0 MUPa;

Ha3bIBaTh OCHOBHBIE CUCTEMATUUYECKHE IPYIIIIbI
OpraHU3MOB.

OOBACHATD NPUHIUIIBI KJIaCCU(UKALIUN
OpraHH3MOB.

[lepeuncnaTb OCHOBHbBIE MPU3HAKH MPOKAPUOT,
pacTeHU, KUBOTHBIX, TPHOOB, KPACHBIX U
Oypbix Bojopociei. [IpuBoauTs npumepsl
MpeJICTaBUTENIe OCHOBHBIX CUCTEMATUYECKUX
TPYIII OPraHU3MOB

HToro yacoB o teme

15
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Tema «Hponcxomeﬂne YEJI0BCKA — AHTPOIIOI€HE3»

51 AHTpONONOTHS — 1 Pazniensl v 3anaum anTpononorur. MeToibt PackpeiBath coepkanue TEpPMUHOB U
HayKa O 4eJlIOBEKe AHTPOTIOJIOTUH. MOHSITHIA: aHTPOIIOJIOTHS, MOP(HOJIOTHS,
JdemoncTpammuu AHTPOTIOTeHE3, AaHTPOIIOMETPHS,
Tabauywl u cxemol: «MeTOJIbl AHTPOIIOJIOTUMY. | PEKOHCTPYKIIUS, apXEOJIOTHS, STHOTpadusl.
O6opynoBanue: MyJspKU HaswiBaTh paznens! u 3a1a4u
OKaMEHEeJIOCTEH, TPEIMETOB AHTPOTIOJIOTHH.
MaTepUaIbHOU KYJIbTYpPBI IPEIKOB YEJIOBEKa; | XapakTepu30BaTh METOIbI
(oTorpaduu HaX0JOK UCKOIAEMBIX OCTATKOB | aHTPOTIOJIOTHHU U CPAaBHUBATh UX
Jej0BeKa MEXTy COOOi.
BriaemsiTe BOpOCH 3BOJTIOINH YEJIOBEKA,
HCCIIeTyeMbIe TP MTOMOTIIH
Pa3iInYHBIX MECTOJ0B
5.2 | Pa3Butue npeacraBieHuit 1 CraHoBJIeHHE TPEACTABICHHI O PackpeiBaTh cojepkaHWe€ TEPMUHOB U

O IPOUCXOKICHUU
YECI0BCKa

MIPOUCXOXKACHUN YeJIOBEKa.
Penurunosneie Bo33peHus.
CoBpemeHHbIE HayYHbIE TEOPUH.
JdemoncTpanuu

Topmpem: Y. Napsun. Tabauywvl u
cxembl: «MeTobl aHTPOTIONIOTHUY.
OobopynoBanue: MyJsLKU
OKaMEHEJIOCTEeH, MPeIMETOB
MaTepUaIbHOU KYIbTYpPBI IPEIKOB YEIOBEKA;
pPEenpOAyKIIUU

(pororpacun) kapTuH

MTOHATHM: AHTPONOT€HHAs
TpynoBas Teopusi, Homo sapiens.
OuenuBats Bkiaa Y. Jlapuna B
pa3BUTHE TIPEICTABICHUN

0 TIPOMCXOXK/ICHUU YEJIOBEKa.
ApryMEeHTHPOBAHHO KPUTHKOBATh
PEUTHO3HBIC MPEACTABICHUS

0 MPOUCXO0KICHUH YEJIOBEKA C IMTO3UITII
€CTECTBEHHBIX HaYK.

XapakTepu30BaTh HAYYHbIE TEOPUU
MIPOUCXOXKACHHS YeIIOBEKa

TEOpHs,
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¢ MU(OIOTHYECKUMH
1 OMOJIEMCKMMU CIOKETAMU ITPOUCXOKACHUS

YCI0BCKa

5.3

Mecto uenoBeka B
CHUCTEME

OpPraHn4YcCKOro Mupa

CX0/1CTBO Y€NIOBEKA C dKUBOTHBIMH.
CucremMaTH4ecKoe MOJ0KEHHUE YeIOBEKa.
CBueTENbCTBA CXO/ICTBA YEIOBEKA C
KUBOTHBIMHU:
CPaBHUTEJILHO-MOP(}OJIOTHYECKHE,
sMOpuooruyecKue, GU3noJIoro-
OMOXMMHUYECKHUE, TIOBEICHICCKHUE.

OTM4us 9eoBeKa OT KUBOTHBIX.
[IpssMoxoskIeHNE B KOMITJICKC CBSI3aHHBIX C
HUM NPU3HAKOB. Pa3BuTHe rosoBHOro Mo3ra u
BTOPOU CUTHAJIbHOM CHUCTEMBI.
JdemoncTpanuu

Tabnuywl u cxemol.: «I"'0OJTOBHOM MO3T
yenoBeka», «4enoBekooOpazHble 00e3bsHBIY,
«Cxerner yenoBeka u

CKCJICT HIMMIIaH3EC), ((Py,Z[I/IMeHTBI 1 aTaBU3MBbI».

Oo0OopynoBaHue: CKEJIET YeJIOBEKA; MOJICIb
yeperna 4eJI0BeKa U ueperia

HIMMITaH3€; MOENb KHUCTH YeJIOBEKA M KHCTU
HIAMITaH3E.

JlaGopaTopHas padorta

«M3yueHne 0cOOEHHOCTEH CTPOEHUS

PackpelBaTh conep:kaHWE TEPMHUHOB H
MOHATUN:  PYAHMEHTBI Yy  YEJIOBEKa,
aTaBU3MBbI Y YEJIOBEKa,

IIPAMOXOXKIEHUE,  BTOpas  CHUTHAJbHas
cucrema.

Onpenensm: CHCTEMATUYCCKOC

IMMOJIOKCHHEC YCJIOBEKA B OPraHu4€CKOM MUPCEC.

BBISBIATE 4epTHI CXOICTBA U Pa3THIUS
YeJI0BEeKa W KUBOTHBIX.
XapakTepru30BaTh CBUICTEIHCTBA
CXOJICTBA YEIOBEKA U JKUBOTHBIX
(cpaBHUTEIBHO-MOP(]OTOTHYECKHE,
AMOpHOJIOTHYECKHE, (PU3UO0IOTO-
OMOXUMHUYECKHE, TIOBEICHYCCKHUE).
[TpuBOAUTE IPUMEPHI ATABU3MOB U
PYAMMEHTOB Y YeJIOBEKa.

OnwuceIBaTh MPU3HAKY YEIOBEKA,
c(OpPMUPOBABIINECS B CBS3H

C IPEBECHBIM 00Pa30M KH3HH MPEIAKOB U
HPSIMOXOKICHHEM.

BBISIBIIATE TPUYHHBI 0COOCHHOCTEH
CTPOEHUS Yeperna yeloBeKa

M0 CPAaBHEHMIO C YEITOBEKOOOPa3HBIMU
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CKECJICTa 4CJIOBCKA, CBA3aHHBIX C
MMPAMOXOKACHHUCM

00e3bsiHaMU.

CpaBHUBATH OPYIUHHYIO ICATEITHHOCTh
YeJI0OBEKA U )KHBOTHBIX.

CpaBHHMBaTh 0COOCHHOCTH BBICIICH

HEPBHOM JEATEIBHOCTH YEJIOBEKA U

KUBOTHBIX
5.4 | ABWKyLIU€E CUTIBI JBuxymue cuibl (pakTopbl) aHTporniorenesa: | PackpbiBaTh cojepikaHue TEPMUHOB U
(paxTopsl) Oouonornyeckue, couraibible. COOTHOLIEHUE | MOHSATHI: HAaCIeICTBEHHAs N3MEHYUBOCTb,
aHTpOIIOreHe3a OMOJIOTUYECKHUX U COLMAIBHBIX (DAKTOPOB B €CTECTBEHHBIN 0TOOD, OpyauitHas
aAHTPOIIOTEHE3E. JeSITeNIbHOCTD, TPYIIIOBOE COTPYTHUYECTBO,
JemoncTpamuu oO1IeHHe, PeYb.
Tabnuywl u cxemsl: «JIBUXKYIINE CUITBI XapakTepu30BaTh IBUKYIIUE CHIIbI
AQHTPOTIOTEHE3a». aHTpOIOreHe3a: OMOJOrHYeCKHe
OoOopynoBanue: MyJIsKU TPEAMETOB 1 COIlMaJIbHbIE
MaTepUaIbHOU KYJIbTYpPbI TPEIKOB YEJIOBEKA
5.5 | OcHOBHBIE CTaIUU OCHOBHBIE CTaJIMU aHTpOIOreHe3a. Panuue PackpeiBath copepkaHue TEPMUHOB U

AHTPOIIOI'CHE3a

4eJI0BEK0OOpa3HbIe 00€3bHbI
(TTPOKOHCYIIBI) U PAHHKE ITOHTHIBI — OOIITHE
MIPEIKU Y€JI0BEKOOOPa3HbIX 00€3bsH 1
J0/Ie. ABCTPaJIONMUTEKHU — IBYHOTHE
npenKy Jroei. YenoBek yMenblid, IepBbie
U3TOTOBJICHUS OpYyAuid Tpyda. YenoBek

NPSMOXOJSIINNA U TIEPBbIN BBIXOJ]
mojel 3a npeaensl Adgpuku. YenoBek

MOHATHUI: aBCTpaonuTek, YenoBek
yMenbid, YenoBek npsMoXOoIsInid,
Yenosek reriaenpoeprekuii, YemoBek
HEaHIePTAbCKU, KPOMaHbOHEII,
JICHMCOBCKHUM yenoBek, Yenosek
pa3yMHBII COBPEMEHHOTO THIIA,
IajecoreHeTHKa.

XapaKTepI/I3OBaTB OCHOBHBIC CTaJUHN
AHTPOIIOI'CHE34a.
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reiensoeprekuii — oOuiA mpeIoK
HEaHJEPTATbCKOTO YeJI0OBEKa U YeJIOBEKa
pazymHoro. YenoBek HeaHAePTATbCKUN KaK
BUJI JIIOJICH X0JIOJAHOTO KiauMarta. YernoBek
pa3yMHBI COBPEMEHHOTO THIIA,
JICHHUCOBCKHH YE€I0BEK, OCBOCHHE
KOHTUHEHTOB 3a npejienaMu AQpUKHy.
[TaneoreneTnka u majaecoreHOMHKA.
JdemoncTpanmuu

Ilopmpemeui: J1. JIuku,

S. . Porunckuii, M. M. I'epacumos.
Tabauywl u cxemol: «IBOTIOIMUOHHOE APEBO
YeJIOBEKa», K ABCTPATIOIUTEK,

«HenoBek ymenblity, «HemoBek
MPAMOXOIAIIU I, «J[eHUCOBCKHI YETOBEKY,
«Heannepranbiby,

«KpomanboH1IBIY, «IIpeaku yemoBekay.
OoOopynoBaHue: MOJEIH TOPCA MPEIKOB

YCJI0BCKa, MYJISIDKU IMTPECAMETOB MaTepHaHBHOﬁ

KYJIbTYpbI IIPEKOB YeJIOBEKa

BoIaBisTh HPOTPECCUBHBIC YEPTHI,
MOABUBHIIMCCA Yy NPCAKOB YCJIOBCKA Ha
pPa3HBIX CTAJIMSIX AHTPOIIOrEHE3A.

IIpuBOIUTE IPUMEPHI IPEICTABUTEIIEH
OCHOBHBIX crazmﬁ AHTPOIIOrCeHE3a: OIMMUChIBATH
WX aHTPOTIOMETPHUUECKHE JaHHbIC, 00pa3 KU3HU
u opyus Tpyzna. CpaBHUBATH NIpeICTaBUTENEH
OCHOBHBIX CTaJIMi AaHTPOIOreHE3a

5.6

OBOJIIONUA
COBPEMEHHOTO YeJI0BEKa

DBOJIOLUS COBPEMEHHOTO YETIOBEKA.
EctecTBeHHbII 0TOOP B MOMYIALUAX
yenoBeka. MyTallMoHHBIN Tpoliecc U
nosmMopdusm. [lonmynsunonusie
BOJIHBI, peli) TeHOB, MUTpAITUs

PackpbiBath conepkaHue TEPMUHOB U
MOHATUI: MyTallMOHHBIH IIpOLIECC,
oIMMOP(HU3M, TOMYJISIITHOHHBIC BOJIHBI,
Jpeid TeHOB, MUTpaIus,

«3(h(deKT OCHOBATENSD».
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1 «3((eKT 0CHOBATEIIS» B MOMYIISALHIX
COBPEMEHHOTO YeJIOBEKa.
JdemMoHcTpanuu

Tabauywl u cxemol: «ITaIbI SBOJIIOIAN
YeII0BEKa

XapakTepHu30BaTh POJIb ECTECTBEHHOI'O 0TOOPA B
HOMYJISIMSIX COBPEMEHHOTO YEJIOBEKA.
OneHuBaTh poJib MyTaLlMOHHOTO IIPOLIECCA,
MOTYJISIITUOHHBIX BOJIH, JIpeiia reHos,
MUTpalny, «3P¢deKra OCHOBATEIS B 3BOJIOLUU
MOMYJISIIIMM COBPEMEHHOT'O YEJIOBEKa.
[TpuBouTH IpUMeEpPHI (HAKTOPOB, CIIOCOOHBIX
BbI3BaTh MOMYJISILIMOHHBIE BOJIHBI B ABOJIIOLIUU
COBPEMEHHOTO YeJIOBEKa

5.7

Yenoseueckue pachl.
Mex McuuIIMHapHbIe
METO/Ibl aHTPOIIOJIOTUN

Yenoseueckue pacel. [lonsiTre o pace.
Bonpime pacel: eBponieonHast
(eBpasmiickas), aBCTpaIo-HErpOUTHAS
(’xBaTtopuanbHas), MOHTOJIOUTHAS
(a3marcko-amepukaHckas). Bpemst u
IyTU pacceeH s YeioBeKa 1o

wianere. EqMHCTBO YenoBedeckux pac.
Hayunast HecoCcTOATEIBLHOCTh pacu3ma.
[Ipucnoco6neHHOCTh YenoBeKa

K pa3HbIM YCIOBUSAM OKpYKarouei
cpenbl.  BnmsHue — reorpaduueckoit
cpensl U apeiida reHoB

Ha MoOpQoJIoTHIO U (DU3HOJIOTHIO
YeJoBeKa.

MeIuCHUIITUHAPHBIE METO/IbI

PackpwiBaTh cojiepkaHe TEPMHUHOB U
MOHSTHI: paca, pacoreHes, pacusm,
COLMAJIbHBIN TaPBUHU3M.
XapakTepu30oBaTh MPU3HAKK OOJIBIINX pac
YEJI0OBEKA: €BPOINECOUTHOU
(eBpa3uiicKoii), aBCTPaIO-HETPOUTHO M
(?KBaTOPHATBHOMN ), MOHTOJIOUTHOM
(a3maTCKO-aMepPUKAHCKOM ).

BbIsSBISITE IPUYUHBI BOSHUKHOBEHHUS
YeJI0BEYECKHX pac.

[TpuBOIUTH IPUMEPHI aTAITUBHBIX
MIPU3HAKOB y MIPEICTaBUTENEH
Ye0BEYECKHX pac.

[TpuBOIUTH CBUICTENILCTBA €IMHCTBA
MIPOUCXOXKACHUS YEIOBEYECKUX pac.
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B (hu3mueckoit (OMOJIOTUYECKO)
AQHTPOTIOJIOTHUU. DBOJIOIMOHHAS AaHTPOTIOJIOTUS
U M1aJIC0OAHTPOIOJIOTUST YEJIOBEYECKUX
HOIYJIALAN.

buoconuansHbie UCCIeI0BaHUS IPUPOIBI
yenoBeka. MccnenoBanue KOdBOIIOIUT
OMOJIOTHYECKOTO

Y COIIMAJIBHOTO B YEJIOBEKE.
JdemoncTpanmuu

Tabauywl u cxemwvl: «Pacel 4eIOBEKaY.
IIpakTuyeckas pabora

«M3ydenne 2K0JIOTHIECKUX aAanTarui

YCIOBCKa»

CornocTaBmsiTh aJaITUBHBIEC TUIIBI JIIOJIEH C
pacoBbIMU IIpu3HaKaMmu. Jloka3bIBaTh
Hay4HYIO HECOCTOSTEIbHOCTh PaCU3Ma

Htoro yacos o teme

10

6 Tema «JKko010rHs1 — HAYKA 0 B3aMMOOTHOIIEHUSX OPraHU3MOB U HAJIOPraHU3MEHHBIX CHCTEM € OKPY:KAIOIIei
cpenoin»
6.1 | 3apoxnaeHue 1 3apoxICHUE U PA3BUTHE YKOJIOTUN PacKkpbIBaTh  COZCPIKAHME TEPMHUHOB U

" PAa3BUTUC 3KOJIOTUH

B Tpyaax A. ['ymbonbara, K.®. Pynse, H.A.
CesepiioBa, J. ['exkens,

A. Tencnu, B.H. Cykauesa.

Paznensl v 331241 HKOJIOTUH.

CBs13b DKOJIOTUU C APYTUMU HAyKaMHU.
JeMoHcTpanumn

Topmpemor: A. I'ym6oasar, K. ©.

Pynee, H. A. CeBeprios, O.

I'ekkens, A. Tencnu,

B. H. Cykaues.

MMOHSTHM: 9KOJIOTHS, ayTIKOJIOT U,
CHHDKOJIOTHS, JKOJIOTHS COOOIIECTB U
9KOCHCTEM, PKOJIOTHS BUJIOB

Y TIOIYJISILUM.

XapakTepru30BaTh OCHOBHBIEC ATAIIbI

3apOKACHUA U PA3BUTHS DKOJIOI'MH KaK HAYKHU.

[TpuBOIUTH IPUMEPHI 0OBEKTOB U3YUEHUS
9KOJIOTHUH.
HazbiBaTh OCHOBHBIE 32/1a4H, CTOSIIIHE
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Tabauywl u cxemol: «Pa3iebl S5KOJOTHN

nepea yuCHbIMU-3KOJIOTraMu.
YcranaBauBaTh B3aMOCBSI3b YKOJIOTHH C

JIPYrUMU HayKaMH

6.2 MeTo 1Bl SKOJIOTHH.
3Hayenne
DKOJIOTHYECKUX 3HAHUH
JIJISI YeJIOBEKA

Mertonbt  skonoruu.  llosieBbie
HaOMIOCHHUS. ODKCIEPUMEHTHI B
9KOJIOTUH: TIPUPOJIHBIE

u nabopaTtopHeie. MoaenupoBaHue B
9KOJIOTHMH. MOHUTOPUHT

OKpY>KaloIlel Cpe/ibl: JIOKAIbHBIM,
pErHOHAIBHBIN U TJI0O0ATbHBIN.

3HaYeHME IKOJIOTUUECKUX 3HAHUH 15
YEJI0BEKa. DKOJIOTHYECKOE
MHPOBO33PEHHE KaK OCHOBA CBS3EU
YEeJI0BEUECTBA C IPUPOIOM.
DopMHUPOBAHKE IKOJOTUUECKON KYJIbTYPhI U
9KOJIOTUYECKOW IPAMOTHOCTH HACEJICHHUS.
JdemoncTpanuu

Tabauysl u cxemvl: «MeTObI SKOJIOTUNY,
«CxeMa MOHUTOPHUHI A OKPY>KArOIIEH
cpenb».

JlaGopaTopHas pa6orta

«M3ydeHne MeTo/10B 3KOJIOTMUECKHUX
MCCIIEIOBaHUI»

PackpriBath coniepskaHre TEPMUHOB U
MMOHSITHI: TTOJIEBLIC HAOIIIOCHMS,
MOHUTOPHHI OKPYXAIOLIEH Cpeapl,
MOJICTMPOBAHUE, IKCIIEPUMEHT,
MIPOTHO3UPOBAHUE.

XapakTepru30BaTh METO bl SKOJIOTHH.

[TpuBOIMTE IpUMEpPHI OJIEBBIX HAOIIOACHUI B

9KOJIOTHH.
BBISBISTE 0COOCHHOCTH MOHUTOPHHTA
OKpY’KaloIlleH cpelibl Kak MeToa
9KOJIOTHYECKHMX MCCIIEIOBAHU.
OO00CHOBBIBATH 3HAUYEHHUE

HKCIIEPUMEHTOB B KOJIOTUIECKHX
HCCIEIOBAHUX.

CpaBHuUBaTh J1a00paTOPHBIC

Y TIPUPOJIHBIC SIKCIIEPUMEHTBI KaK METOIbI
JKOJIOTMYECKHUX HccienoBannii. OieHuBaTh
3HAYCHHUE IIPOTHO3UPOBAHUS KaK METOIa
9KOJIOTHYECKUX MCCIIEIOBAHNM.
O00CHOBBIBATHL HEOOXOIUMOCTD
JKOJIOTHYECKHUX 3HAHHUI

JUISI COBPEMEHHOTO YellOBeKa

HToro yacoB o teme
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Tema «Opl"aHI/l3Mbl U cpeaa o0uTAHMSD»

71 DKOJIOTUYECKUE q)aKTopm 1 DKoJOruyecKue (1)aKTOpI>I PaCKpI)IBaTB CoJZIep)KaHNe TCPMUHOB U
¥ 3aKOHOMEPHOCTH MX JEHCTBUAL. TIOHATHI: SKOJIOTHIECKHH (haKTop,
Knaccudukanus 9KOJIOTHYCCKUX OHOJIOTUYECKHUIA OLITHMYM,
(hakTopoB: abMOTHYECKHE, OTPaHMYHBAIOIIHH (JINMUTHPYIOLIHA )
OouoTHueckue, anTpornoreHHsie. O0nme pakrop.
3aKOHOMEPHOCTH JACHCTBHS IKOJOTHUECKUX KiaccupuuupoBars 5K0JI0THIECKUE
(daktopos. [Ipasuno muanmyma (K. (hakTOPBI [0 PA3HBIM OCHOBAHHSIM.
IInpeHres, XapaktepuszoBaTh 00111e
1O. JIn6mux). TonepaHTHOCTh. DBPUOHOHTHBIC 1| 3AKOHOMEPHOCTHU ACHCTBUS
CTEHOOMOHTHBIE OPTaHN3MbI. OKOJIOTHYECKUX (paKTOPOB.
JleMoHCTpALHH OO0O0CHOBBIBATH JICHCTBHE 3aKOHA
Tabnuywr u cxemvl: «IKOJTOTHUECKUE ONTHMYMa 1 3aKOHA OTPAHMINBAOIICTO
daxTophI». (axropa.
OGopynoBanue: repGapun HpUI/IBO,I[I/ITB MIPUMEPHI: WIUTFOCTPUPYIOIITHE
Y KOJIJISKIIMH PACTCHUH 1 )KUBOTHBIX, ACUCTBHC IpABIIIA MHHIMYMA,
NPHCTIOCOBIEHHBIX K BITHSHUIO OTPaHUYUBAONIECTO (aKTOPa, SIBPUOMOHTHBIX
Pa3IUYHBIX SKOJOTUUECKHUX (PAKTOPOB U CTEHOOMOHTHBIX OPraHH3MOB

1.2 AlOuoTnueckue (baKTopLI. 1 AOHOTHUECKHE q)aKTopLI. PaCKpBIBaTB coJiep)KaHNe TEPMHUHOB U

CBeT KaK DKOJIOTMYECKUN
(dhaktop

CaerT kak 3koJyiorudeckuii hakrop. JlelicrBue
pa3HBIX y4aCTKOB COJTHEYHOTO CIIEKTpa Ha
OpraHU3MBI.

DKOJIOTUYECKHUE FPYIIIBI PACTECHH

Y )KMBOTHBIX 10 OTHOLIEHUIO K CBETY.
CurnanbpHas poJib CBETAa.

doroneproausm.

MOHSATHI: CBET, (POTONEPHUOIU3IM.
XapakTepu3oBaTh IeHCTBUE CBETA KaK
HKOJIOTHUYECKOTO (hakTopa.
CpaBHUBaTh  JCWCTBHE  pa3HBIX
YYaCTKOB COJHEYHOTO CIEKTpa Ha
OpraHU3MBI.

BuISBIATE 0COOCHHOCTH CTPOCHUA
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JdemMoHcTpanuu

Tabauysl u cxemwvr: «CBETOBOM CIIEKTPY,
«DKOJIOTHYECKUE TPYIIITBI )KHBOTHBIX IO
OTHOIIEHHIO K cBeTy». OGopynoBaHue:
repOapuu CBETOIIOOMBBIX, TEHETIOOUBBIX U
TEHEBBIHOCIIMBBIX PACTEHHIA;
CBETOIIO0MBEIE, TEHETIOOMBEIE
TEHEBBIHOCIIMBBIE KOMHATHBIE PACTEHHUSI.

JlabopaTopnasi pabora
«BpIsBIIEHNE TPUCTIOCOOIEHNN OPraHU3MOB K
BIIUSTHUIO CBETA

Y KU3HEAEATEIbHOCTU PaCTEHUI
Pa3HbIX IKOJIOTUYECKUX PYII 110
OTHOLIEHUIO K CBETY

(cBeTO0JIIOOUBHIC, TCHEIIIOOUBBIE,
TEHEBBIHOCIIMBBIC).

[IpuBOAUTE IPUMEPBI PACTEHUI PA3HBIX
HKOJIOTMUECKUX TPYII M0 OTHOLIECHHIO K

CBETY.
BbISBISATE OCOOEHHOCTH CTPOCHMSI H
KU3HENEATEIIbHOCTH JKUBOTHBIX

pa3HBIX DKOJIOTUYECKUX I'PYIIIL

[0 OTHOIIEHUIO K CBETY (JIHEBHBIE,
CyMepeuHble, HOYHbIE).

[TpuBOIUTH TPUMEPHI KUBOTHBIX

Pa3HBIX IKOJIOTUYECKUX TPYIII 110
OTHOIIEHHIO K CBETY.

OO6ocHOBBIBaTh 3HaYeHUE (HOTOTIEPUOIN3MA B
’KU3HU OPraHU3MOB

U JI715 IPAKTUKU CEJIbCKOTO XO35HCTBA

7.3

Abuotnueckue (HhaKkTophI.

Temnepatypa kak
IKOJIOTHUYECKUH

(dhaktop

TemnepaTypa Kak 3KOJI0THYECKUN

(akrop. [eiicTBre TeMneparypsl Ha
opranu3msl. [lolikuioTepmHbie U
FOMOMOTEPMHBIE OPraHU3MBI.
OBpUTEPMHBIE U CTECHOTEPMHBIE OPraHU3MBbI.
JdemMoHcTpanuu

Tabruywl u cxemvl: «TennOKpoBHbIE

PackpriBaTh conepKaHUE TEPMUHOB U
MIOHATHI: TeMIIeparypa,
HOMKHIIOTEPMHBIE (X0JIOTHOKPOBHBIE),
rOMOMOTEPMHBIE (TEINIOKPOBHBIE)
OpraHu3Mbl, aHaOMO03, IBPUTEPMHBIE
OpraHu3Mbl, CTCHOTEPMHBIE OPraHU3MBI,
TEPMOPETYJIALHUS.

XapakTepu3oBaTh JCHUCTBUE
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KHUBOTHBIEY, «XO0JIOJHOKPOBHBIC
KUBOTHBICY.

O06opynoBanme: repbapun

1 KOJIJICKI[UU TEIUIOIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYUBBIX
pacTeHui; yydesna MnTUll U 3Bepei.
JlabopaTropnasi padora

«BoisBNEeHNE TpHCTIOCOOIEHNI
OPraHW3MOB K BIMSIHUIO TEMIIEPATypPhD»

TEMIIEPATYpPbl HA OPraHU3MBI.
BbIsBISITE 0COOEHHOCTH CTPOCHUS U
JKU3ZHEEATEIbHOCTH

HNOWKUIJIOTEPMHBIX (XOJIOJHOKPOBHBIX) U
rOMONOTEPMHBIX (TEMIIOKPOBHBIX)
JKUBOTHBIX.

IIpuBOUTE IPUMEPBHI MOMKWIIOTEPMHBIX
(X0JIOJHOKPOBHBIX) K TOMOMOTEPMHBIX
(TETIOKPOBHBIX) )KUBOTHBIX.

BbIsBISITE 0COOEHHOCTH CTPOCHHUS

Y KU3HEAEATEIbHOCTHU TEIUIOTI0OUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYHBBIX PACTEHUH.
[TpuBOIUTH MPUMEPHI TETLIIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30YCTOMYUBBIX PACTCHUI.
[TpuBOIUTE IPUMEPHI IBPUTEPMHBIX

Y CTCHOTEPMHBIX OpPraHU3MOB

74

Abunotnueckue (haKkTophl.
Brnaxxnoctp kax
9KOJIOrHYecKuid haktop

BrnaxxHOCTb Kak 9KoJOrHUecKuid haktop.

[Ipucnocobnenus pacTeHuit K
MOJAJICPXKAHUIO BOJHOTO OaaHca.
Kiaccudukanus pacrenuii mo
OTHOLLEHHUIO K BOJE.

[Ipucnoco6neHust ;kUBOTHBIX

K U3MEHEHUIO BOJJHOTO PEXHUMA.
JeMoHcTpanumn

Tabauiel u cxembl: «PU3NOIOTHYECKHE

PackpbIBaTh cojiep:kaHie TEPMUHOB U
MOHSATHUH: BIAXXHOCTh, TUAPO(HUTEL,
rurpouThl, Me30(UTHI, KCEPODHUTHI,
’KHBOTHBIC: BOJIHBIE, TTOJYBOIHBIC,
Ha3eMHBIC.

XapakTepu30BaTh ACHCTBUE BIIAYKHOCTH KaK
HKOJIOTUYECKOTO (pakTopa.

BBISIBIIATE 0COOCHHOCTH CTPOCHHSI

Y JKU3HEJESATEIbHOCTH PACTCHUI
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ajanrtanuy KUBOTHEIX». O0opynoBaHue:
repOapuu pacTeHUM, OTHOCAIIUXCS K
rurpoduram,

kcepoduram, Me3o(huTamM, KOMHATHBIE
pacTeHus TaHHBIX TPYIII.
JlabopaTopnasi pabora
«AHaToMu4ecKre 0COOEHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTAHUS

Pa3HBIX SKOJIOTMYECKUX TPYIIII 110
OTHOLICHMIO K BOJIE.

IIpuBOIUTH IPUMEPBI PACTEHUI PA3HBIX
HKOJIOTHYECKUX TPYIII 10 OTHOLIEHUIO K BOJE.
BbIABIIITE aHATOMUYECKHE

1 (PU3HOJIOTHYECKUE TPUCTIOCOOICHUS
JKABOTHBIX K U3MEHEHHIO BOJHOIO PEXUMA.
IIpuBOAUTH IPUMEPHI BOJHBIX,

ITOJTYBOJHBIX M HA3€MHBIX JKUBOTHBIX

7.5

Cpenpl oOuTaHus
OpraHmu3MoB

Cpenpl 0OuTaHUs OPraHU3MOB: BOAHAS,
Ha3eMHO-BO3/YIIIHAS, TOYBCHHAS, TITyOMHHAs
MOIMTOYBEHHAS,

BHyTpUOpranusMeHnHas. ®uznko-
XUMHUYECKHE 0COOCHHOCTH CpeJl

00HWTaHUS OPraHU3MOB.

[Ipucnoco6neHns OpraHu3MoB K KU3HH B
Pa3HBIX Cpefiax.

JdemoncTpanuu

Tabauywvl u cxemovi: «Cpesibl OOUTaHUS
OpraHU3MOBY.

OobopyaoBaHue: KOJUIEKIUN KUBOTHBIX,
00MTArONINX B Pa3HbIX cpeaax

PackpwiBaTh cosieprkaHue TepMUHA

«cpena OOuTaHUs.

XapakTepru3oBaTh 0OCOOEHHOCTH BOJIHOM,
Ha3eMHO-BO3AYITHOH, TOYBEHHOH, TITyOMHHO
MOJIMOYBEHHOW ¥ BHYTPUOPTaHU3MEHHOM
cpen oOuTaHuUsL.

CpaBHUBATH (PU3NKO-XUMHUYECKHUE YCIOBUS
pa3HbIX cpe] OOUTaHMUSL.

BhIsSBISITE 4epThI IPUCTIOCOOICHHOCTH
OpraHu3MOB K OOMTaHHIO B BOJIHOM,
Ha3€MHO-BO3/yIIIHOM, TOYBEHHOM,
BHYTPHOPraHU3MEHHOM cpenax

oOuranus.
[TprBOIUTH IPUMEPBI OPraHU3MOB,

06I/ITaIOH_II/IX B Pa3HbIX Cpcaax
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7.6 buosiornueckue puTmbl buonornueckue purmsl. BHennue u PackpeiBath conepxkanue NOHATHS
BHYTPEHHHE PUTMBI. CyTOYHBIC U «OMOJIOTMYECKUE PUTMBD».
TOJIMYHBIE PUTMBI. XapakTepru30BaTh 0COOEHHOCTH BHEITHUX,
HpI/ICHOCO6JIeHHOCTI) OpraHu3MOB K BHYTPEHHUX, CYTOYHBIX
CE30HHBIM U3MEHEHUSM YCIOBUH KU3HU. Y TOJAMYHBIX OMOJIOTHUYECKUX PUTMOB.
JdemoncTpamuu [TpuBOIUTH IPUMEPHI TTPOSIBIICHUS
Tabnuywvl u cxemvl: «BHONOTUYECKHE PUTMBD». | OMOJIOTHYECKUX PUTMOB Y pa3HbIX OPraHU3MOB.
Oo6opynoBanue: repOapuu U KOJUICKITUN BoIBISITE  uepThl  MPUCTIOCOOJIEHHOCTH
pacTeHui 1 5KUBOTHBIX, 00J1a/1at0IIHNX OpPraHu3MOB K CE30HHBIM HW3MEHECHHSIM
YepTaMH MPHUCTIOCOOIEHHOCTH K CE30HHBIM YCIIOBHUH JKH3HHU.
M3MEHEHHSM YCIOBHIA KI3HH OmnuceiBaTh CE30HHBIE SIBJICHHUS B IKU3HH
OPraHu3MOB, PACIPOCTPAHEHHBIX
B CBOEHM MECTHOCTH
7.7 | Kusnennsie Gopmbl JKusnennpie popmbl opranusmoB. [TousaTie 0 | PackpsIBaTh coepskaHne HOHATHS

OpraHu3MOB

YKU3HEHHOU (opMme.

JKuznennsie hopMbl pacTCHUIL: 1epEBbS,
KyCTapHUKH, KyCTAPHUYKH, MHOTOJICTHHE
TpPaBbl, OJTHOJICTHHUE TPaBbL. JKU3HEHHbIC
(hOpMBI )KHBOTHBIX: THJIPOOUOHTHI,
reoOHOHTEI,

a’po6uoHTHL. OCOOEHHOCTH CTPOCHUS U
00pa3a XHU3HHU.

JeMoHcTpanumn

Tabauywvl u cxemwi: «Ku3HeHHBIC HOPMBI
pacteHui», « Ku3HeHHbIe

(OPMBI KUBOTHBIXY.

«KHW3HEHHAs (hopMa OpraHu3May.
BBISIBIIATE 0COOEHHOCTH CTPOCHUS U
KU3HENIEATCILHOCTH PACTEHUH Pa3HbIX
KU3HEHHBIX (OPM.

[TpuBOAUTE IPUMEPBI PACTEHUH PAa3HBIX
KU3HEHHBIX (OPM.

BBISIBIIATE OCOOCHHOCTH CTpPOCHHSI U
KU3HEICATSIILHOCTH YKUBOTHBIX
pa3HBIX KU3HEHHBIX (OPM.

[lpuBOAUTH  TPUMEpPHI  JKHUBOTHBIX
pa3HBIX )KU3HEHHBIX POPM
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O06opynoBanme: repbapun
1 KOJIJICKIITUH paCTCHI/If/'I " ) KUBOTHBIX

Pa3IUYHbIX KU3HEHHBIX (OPM

7.8 | buotnueckue akropsl

buotnueckue dakropsr. Bupt

OMOTHUYECKUX B3aNMOICHCTBUIA:
KOHKYpEHIUS, XUIITHUYECTBO, CUMONO3 U €T0
dbopwmel. [TapazutusMm, koonepaius,
MyTyaJlu3M, KOMMEHCaIN3M (KBapTHUPAaHTCTBO,
HaxJeOHnuecTBO). Herpoduueckue
B3aMMO/JIeHCTBUS (TonHueckue, Gopudeckue,
(habpuueckue). 3HaueHHE OMOTUIECKUX
B3aNMOJECHUCTBUH

JUIS CYILIECTBOBAHUS OPraHU3MOB B

cpene ooutanus. [IpuHiun

KOHKYPEHTHOT'O HCKJIIOUEHHUSI.

JdemoncTpanuu

Tabnuywl u cxemol.: « IKOCUCTEMA
ITUPOKOJIMCTBEHHOTO JIecay,
«DKocHCTeMa XBOMHOTIO jiecay,
«llenu nmutanusy, «XUIIHAYECTBOY,
«Tapazutuzm», «KoHKypeHIUY,
«Cumobnos», «KoMmMeHcanu3m».
OobopyaoBaHue: KOJUIEKIUN KUBOTHBIX,
Y4aCTBYIOIIHX

B Pa3JIMYHBIX OMOTHYECKUX
B3aMMOJICHCTBHAX

PackpriBath cosiepskaHre TEPMUHOB U
MOHSTUN: KOHKYPEHIIUS, XUIITHUYECTBO,
napa3uTu3M, MyTyaJin3M, KOMMEHCAIIU3M,
HeTpopUIYECKHE B3aUMOICUCTBUSI.
XapakTepru30BaTh BUIbI OMOTUUECKHIX
B3aNMOJICHCTBHH.

OOBACHATB CYIITHOCTh KOHKYPEHIIHH,
XUITHUYECTBA, TApa3uTU3Ma, MyTyalu3Ma,
KOMMEHCAJIN3Ma.

[TpuBOIUTH IPMEPHI OPTAaHU3MOB,
YYaCTBYIOIINX B OMOTHYECKUX
B3aUMOJICCTBUAX pa3HbIX TUMOB. OLIEHUBATH
3HaYeHNE OMOTHYECKNX B3aUMOIEHCTBUMN IS
CYIIIECTBOBAHUS OPTaHU3MOB B CpeJie OOWTaHHMS.
OO0OCHOBBIBATh JCHCTBUE MPUHIINAIIA
KOHKYPEHTHOI'O MCKIIFOUEHUS

HToro yacosB 1o teme
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Tema «Ikoj10rus BU/I0B U HOHyJIﬂIIHﬁ»

8.1 DKOJIOTUYECKUE 3 DKOJOTUYECKHE XapaKTCPUCTUKHU NMOIMYJIAINH. PaCKpI)IBaTL coJiepKaHue ITOHATHS
XapaKTCPHUCTUKH HOHYJDIIII/UI Kak Omosiornyeckas cucrema. Poisb CITOTTYIIALIASD).
HOITYyIAINA HEO/IHOPOJHOCTH CPe/ibl, (PU3MICCKUX OrnieHnBaTh 3HAUEHUE HEOTHOPOTHOCTH CPEJIbI,
GapbepoB M OCOOEHHOCTEH OHOJIOTHH BUIOB B | hu3uuecknx GapbepoB
(GOpMHUPOBaHMH IPOCTPAHCTBEHHOM CTPYKTYPBI| 11 o o(mar oo oo o BHIOB
nonynsuuii. OCHOBHBIE IOKa3aTeNN B (hOPMUPOBAHUH MTPOCTPAHCTREHHOI
MOMYJISIIUN: YUCIIEHHOCTD, TJIOTHOCTb, CTPYKTYPBI TOMyJ A
BO3pacTHasl U M0JIOBasi CTPYKTYpa, [TpuBOIUTH IPUMEPHI TIOMYJIAIANA Pa3HBIX
POKIACMOCTD, IPUPOCT, TEMIT pOCTa, BHJIOB PACTEHUM U )KUBOTHBIX.
CMCPTHOCTE, MUTPAILHL. XapakTepru30BaTh OCHOBHBIEC SKOJIOTUUECKHE
HMemoHcTpanum MTOKA3aTENH MOIMYJISALNH: YUCICHHOCTbD,
Tabauywl u cxemol: < IKOJTOTUUECKHEC IIOTHOCTB, BO3PACTHAS 1 TIOJIOBAS
b
XdapPAKTCPUCTHUKH IOy, CTPYKTYpa, POKIAEMOCTbh, IPUPOCT, TEMIT
«IIpocTpaHCTBEHHAs CTPYKTYpa MOMYISALUI, | pocra, CMEPTHOCTb, MUTPALIHS.
«Bo3pacTHbie mupamMuIbl
HOMYJISITAN
8.2 | DOkonoruyeckas 3 DKoJoru4eckasi CTpyKTypa HOIMYJISLUH. PackpriBaTh cofiepyKaHue TEPMUHOB U IOHATHMN:

CTPYKTYpa MOIMYJISIIH.
JluHamuKa NOMyJsUd U
€€ peryJsius

O1eHKa YUCIEHHOCTH TOIYJISIIINH.
JluHaMuKa MOMYJISIUN U €€ PETyJISIINS.
buoTnueckuii moTeHUKHAN MOMYJISIIIUH.
MopenupoBanue JMHAMUKH TTOMYIISIIHH.
KpuBbie pocTa YnCIIEHHOCTH NOMYIISALUY.
Kpusbie

BBDKMBaHUs. P CTYJIINUA YUCIICHHOCTU

JUHAMUKa NOIMYJISALNUN, OMOTUYECKH
MOTEHIIUAaJ OMYJSUU, KPUBbIE BBDKUBAHMUS,
(bakTOpbI CMEPTHOCTH, EMKOCTh CPEJIbI.

OOBACHATH 3aKOHOMEPHOCTH
pasMenieHus 0cooei MomyIsIiuK Ha
3aHMMAEMOM TEPPUTOPHUH.

123



HOMYJSIHIA: poJib (PaKTOPOB, 3aBUCALINX U HE
3aBHCAINX OT ITIOTHOCTH. DKOJIOTHUECKHUE
cTpareruu BUoB (r- u K-ctparerun).
JdemoHcTpanuu

Tabauywvl u cxemot: «CKOPOCTH 3aCENECHUS
MIOBEPXHOCTHU 3€MJIH Pa3INIHBIMH
OpraHu3MaMu»

OrneHuBarTh OMOTUYECKUI ITOTEHIIAA
MOMYJISIUA pa3HBIX OPraHU3MOB.
AHanu3upoBaTh KPUBBIE pOCTa
YUCJICHHOCTH OIS U KPUBBIC
BBDKUBAHMUSL.

O060CHOBBIBaTh IPUYHHBI CACPKUBAHUS
OMOTHYECKOTO0 MOTEHIIHAJa pOCTa

Y IPUYUHBI BCIIBIIIEK POXKIAEMOCTH Y
OT/CIIbHBIX OPTaHU3MOB.

[Tepeuncnars GpakTOpsl CMEPTHOCTH,
PETYIUPYIONINE YNCICHHOCTD MOMYJISIIHI
pacTeHuil U KUBOTHBIX. ONHUCHIBATH
9KOJIOTUYECKHUE CTPATETHH BUJIOB

8.3

DKOJIOrHYeCcKas HUIIla
BUJIA

ITousaTue 00 PKOJIOrMYECKOM HHUILIE

BHs1a. Mectoobutanne. MHOTOMEpHAast MOJIENb
9KOJIOTHYSCKOM HUIIIH

. N. XarunHcoHa. Pa3mepsl 3K010ru4ecKoit
Humy. [loTeHmanpHas U peaau3oBaHHAS
HUIIIH.

Buj kak cuctema nonyssinuid. Apeajibl BUTOB.
Bunpl 1 ux )Ku3HEHHBIE

CTpaTeruu. IKOJOTUYECKUE

SKBHMBAJICHTHI.

3aKOHOMEPHOCTH MTOBEICHUS U

MUTpaIil )KUBOTHBIX.

buonornyeckue nHBa3MM 4yKEePOIHBIX

PackppiBaTh copepkaHrie TEPMUHOB

Y TIOHSITHI: DKOJIOTHYECKasl HUIIIA, BHJI, apeall,
WHBAa3HsI.

XapakTepru30BaTh MHOTOMEPHYIO

MOJENb dKoJlornueckon Humu J{. WM.
XarumHCOHA.

[TpuBOIUTE TPUMEPHI SKOJOTUUECKUX HUTIT
Pa3HBIX BUIOB PACTCHHIA

1 KMBOTHBIX.

BbIIBAATE  OTIMYHE  DKOJOTHMYECKOM
HMIIM BHJA OT €ro MeCTOOOHTaHMSL.
I'paduuecku n3oOpaxarsb

MHOTOMEPHYIO MOJEIb KOJIOTUYECKON
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BU/IOB.
JdemoHcTpanuu

Topmpem: J]I. 1. XaT4nHCOH.
Tabruywl u cxemol: «Moenb
3KOJIOTUYECKON HUIIU

J. Y. XaTtunHcoHay.

Oo6opynoBanue: repbapuu pacTeHUH;
KOJUTCKIIUH KUBOTHBIX.
JlabopaTopnasi pabora
«[IpucnocoOiieHns ceMsTH pacTeHUH K

PaCCCIICHUIO»

HUIUY IS Pa3HBIX BUJOB.
BBIABITE IPUYMHBI pa3Indui

B pa3Mepax 3KOJOTMYECKON HUIIN

Y Pa3HbIX BUJIOB PACTEHUN U )KMBOTHBIX.
AHanu3upoBath MPUYUHbI

Y [TOCJIEICTBUS CMEHBI DKOJIOTMYECKOM HUILIN

HWToro uyacoB o teme

9

9 Tema «Iko10rus CO001IECTB. IKOJOTHYECKHE CUCTEMbD)
91 Coo01ecTBo 1 Coob6mectBa opranu3moB. bruorieHos u ero PackpeiBath coepkaHue TEPMUHOB U
OpraHU3MOB — cTpykTypa. CBs3U MEKITY MTOHATHH: OHOIIEH03, OMOTOIL.
OHoIIeHO03 opraHu3Mamu B OHOIIEHO3E. XapakTepu3oBaTh OMOIIEHO3 U €T0 CTPYKTYPHI:
JlemoHcTpamuu BHJIOBYIO, TPOCTPAHCTBEHHYIO, TPOPUICCKYIO.
Tabauywt u cxemor: «CTpyKTYpa OHOIICHO3a», | llepednciaTe U IpUBOAUTE IPUMEPHI CBS3EH
«IKocrcTeMa MUPOKOJUCTBEHHOTO JIeCay, MEX1y OpraHu3MamMu B OHOLIEHO3€e
«IKocHucTeMa XBOMHOTO JIecay
9.2 | Dkocucrema 2 DkocucreMa Kak OTKpbITas cucrema (A.JL. PackpbiBaTh copiepxaHrue TEPMUHOB

Tencnu). yHKIIMOHATBHBIE OJIOKU
OPraHU3MOB B 9KOCHCTEME: MPOTYIICHTHI,
KOHCYMEHTBI, peylleHThl. Tpoduueckue
YPOBHHU.

Tpoduueckue 1enu 1 ceTu.

Y TIOHATH: YKOCUCTEMa, TIPOIYLICHTHI,
KOHCYMEHTBI, PEYLICHTHI, TpOpUIecKue
YPOBHH, TpopHrUecKue (IUILEBbIC)
LENH U CETH.

Has3piBaTh cTpyKTYpHbIE KOMITIOHEHTHI
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AbGunotnueckue 6;10ku dKocucTeM. [10uBEI 1
Wbl B 9KOCHCTEMAX.

KpyroBopoT BeliecTs 1 NOTOK 3HEPTUHU B
JKOCUCTEME.

Hemoncrpauuu /lopmpemesi.: B.

H. Cykaues, A. /1. Tencau.

Tabauysl u cxemol: «OYHKINOHAIBHbIE TPYIIIIBI
OpraHU3MOB B 3KOCHUCTEME,

«KpyroBopot BelecTB B 3KOCUCTEMEY,
«Uenu nutanus (macTOUIIHAS, TETPUTHASN)).
Oo6opyaoBanue: repbapud  pacTEHUI,
KOJUIEKIIMM HACEKOMBIX; 4Yydyesla MTUIl U
3Bepeit

HKOCHUCTEMBI.
XapakTepu3oBaTh QYHKIHUU U
IPUBOJIUTH IPUMEPBI

OpraHU3MOB B SKOCHCTEME

Ha OCHOBE MMEIOLIUXCS 3HAHUHU O
pacTeHusx, rpudax, GakTepusx u
JKUBOTHBIX.

OnuceIBaTh KPyrOBOPOT BEIIECTB U
MOTOK SHEPTUU B 3KOCHUCTEME.

OOBSCHATH POJIb OPTaHU3MOB

B OMOJIOTHYECKOM KPYrOBOPOTE BEIIIECTB U
MMOTOKE SHEPTHUH.

[TpuBOIUTH TPUMEPHI OPraHU3MOB,
3aHUMAIOIIUX Pa3HbIe YPOBHU
TPOPUUECKUX TTUPAMUI.

CocCTaBiATh CXEMBI IIEPEHOCA

BEIIECTBA U SHEPTUU B IKOCHCTEMaX (LIEeMU
MIATAHUS).

CpaBHUBATh NaCTOUIIHBIC U ACTPUTHBIC
LeNU MUTaHUS

9.3

DKOJIOTHYECKHE IMHUPpaMU bl

OcHoBHBIE ITOKA3aTeNN 3KOCUCTEMBL. buomacca
Y TIPOAYKLUS.

DKoJI0rn4YecKre NupaMubl yucesl, OuomMaccsl 1
JHEPIruu.

JdemMoHcTpanuu

Tabnauysl u cxemvl: «IKOJOTUUECKas MUpaAMUIA

HYUCCID?, «DKOJI0THIECKAs

PackpriBaTh conepxaHue TEPMUHOB U
MOHITHI: MPOTyKIHs, Onomacca,
HKOJIOTHYECKask MUPAMHUIA.
XapakTepu3oBaTh MpaBuIa
9KOJIOTUYECKUX TUPaMU] YU CEIl,
OMOMACChI U PHEPTHH.

OOBSCHATD MPUYUHBI PA3TUIUAN
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nupamua OuomMacchi»,
«IKOJ0TUYECKAsI TUpaMUIa SHEPTUI

B IPOAYKTHUBHOCTH Yy pa3HbIX
HKOCHCTEM.

IIpuBoguTe  HpUMEPBI  MPAKTHYECKOTO
IIPUMEHEHHsI  HPaBHI  SKOJIOTMYECKHUX
IIAPaMHUI.

CpaBHuBaTh OMOMaccy U IPOAYKIIHIO
HKOCHUCTEM CyIIN U MHUpPOBOTO OKeaHa

9.4 | Usmenenus HamnpanenHbie 3akOHOMEpPHBIE CMEHBI PackpoiBath coqiep:kaHre TEPMUHOB U
COOOIIECTB — coo0111ecTB — cykueccuu. [lepBudnbie U MOHSTUN: CYKIIECCHs, KIIMMaKCHOE
CYKIIECCHH BTOPUYHBIC CYKIIECCUU U UX TIPUYUHEI. CO00IIECTBO, CYKIIECCHOHHBIN PS/I.

AHTPOTIOT€HHBIE BO3/ICHCTBUSI HA XapakTepru30BaTh CYKIIECCUU: TIEPBUYHBIC U
CYKIIECCHH. BTOPHUYHBIC, IPHBOJIUTH UX IPUMEPHI U
KimumaxkcHoe coo6mectBo. bruopasHooOpasue u| Ha3bIBaTh MPUIUMHBI CMEHBI COOOIIECTB.
MOJIHOTA KPYrOBOPOTA BEIIECTB — OCHOBA CpaBHUBATh BpeMEHHBIC 1 KOPCHHBIC
YCTOWYMBOCTH COOOIIECTB. OMOTeoIIeHO3bl HA KOHKPETHBIX TPUMEpPAX
JleMOHCTpanuu CBOECH MECTHOCTH.
Tabauywvl u cxemsi: «ObpazoBaHue 60JI0TAY, MogaenupoBaTh ~ pe3yapTaThl  IIpoLEcca
<(HepBHqHa;{ CYKLIECCHU, CMCHBbI 6I/IOFCOHGHO3OB 1o  BJIMSHHUEM
«Boccranosenue sieca rmocie AHTPOTIOreHHOT0 (haKTopa
noxkapa»

95 HpI/IpOI[HLIC OKOCHUCTEMBI HpHpO,Z[HLIC 3KOCUCTEMBL. PaCKpBIBaTB COACPIKAaHUC TCPMHUHOB U

JeMoHcTpanumn

Tabnuywl u cxemol. «KIKOCHCTEMA
H_II/IpOKOJ'II/ICTBeHHOI“O_J'IeCEI»,
«IKOocHucTEMa XBOMHOTO Jiecay,
«IKOCHUCTEMA 03EPAN.

HOHATHUI: (PUTOIIIAHKTOH, 300IIJIaHKTOH,
SAPYCHOCTb.
XapakTepu30BaTh MPUPOIHBIC

HKOCHUCTEMBI, UX OCHOBHBIE KOMITOHEHTHI
(Ha mpuMepe o03epa,
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O0opynoBanme: akBapuyM Kak MOJIEIIb
9KOCHUCTEMBI.

IKCKypeust « IKCKYpCHsl B TUIIMYHBIN
OmoreorieHo3 (B 1yOpaBy, OEpe3HsIK, CIbHUK,
Ha CyXOJOJIbHBIN

WJIM IOMMEHHBIH JIyT, 03€p0o, 00JI0TO)»

XBOMHOT'O ¥ NIMPOKOJIMCTBEHHOI'O JIECA).
OOBSACHATH IPUYUHBI PA3TMYHON OMOMACCHI
IIPOIYLIEHTOB

¥ KOHCYMEHTOB B IIPUPOIHBIX

IKOCUCTEMAX.

CocraBisaTh NaCTOUIIHBIE U IETPUTHBIE LIETIN
MUTAHUS TPUPOJHBIX SKOCUCTEM. [IpuBOIUTH
IIpUMEPbl OPraHU3MOB, BXOSIINUX B COCTaB
(¢uTOMIIaHKTOHA, 300IJIAHKTOHA, OEHTOCA.
OOG0CHOBBIBATH POJIb SIPYCHOCTH B

KU3HU HA3€MHBIX SKOCHCTEM.

CpaBHuBaTh OMOMaccy U MPOAYKIIHIO
BOJIHBIX 1 HA3€MHBIX IKOCHUCTEM

9.6

AHTpPOTIOT€HHBIE
9KOCHCTEMBI

(arposkocucTemMbl)

AHTPOIIOTEHHBIE 3KOCHUCTEMBI.
ArposkocucTema.

Arpo1ueHo3. Paznnuns Mex 1y aHTpOIIOT€HHbIMMY|
U IIPUPOTHBIMU SKOCUCTEMAMU.
JdemoncTpanuu

Tabauywvl u cxemwvl: KATPOIEHO3Y,
«KpyroBopot BeliecTB 1 NOTOK SHEPTUU B
arpoIeHo3e».

Oo6opynoBanue: repbapuu KyIbTYPHBIX U
JTUKOPACTYIIUX PACTEHUI.

IKCKypeHust « IKCKypeus

PackpriBaTh conepxaHue TEPMUHOB U
MOHTHI: arpo’IKOCUCTEMA, arpoLIeHO3,
MOHOKYJbTYPA.

XapaxkTepru3oBaTb OCHOBHbIE
KOMITOHEHTBI arpO3KOCUCTEMBI.
[TpuBOIUTH IPUMEPHI

arposKOCHCTEM.

CocTaBisTh LIeH MUTAHUS arpoIeH03a.
O060CHOBBIBaTh MPUYMHBI HU3KOI
YCTOWYMBOCTU arpo3KOCHUCTEM.
CpaBHUBATBH arpO’IKOCUCTEMBI U
MPUPOJIHBIE IKOCHUCTEMBI.
XapakTepus3oBaTh poJib YeIOBEKa
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B arposKocucTeMy (Ha moJje
WJIM B TETUIMYHOE XO3SIHCTBO)»

B COXPaHEHUU YCTONYMBOCTU
arposKOCHCTEM

9.7

YpO03KOCUCTEMBI.
DKOMOHUTOPHHT

Ypb603KOCUCTEMBL. OcHoBHBIE
KOMITOHEHTBI ypOOIKOCHUCTEM.
lNopoxackas dpmopa u dayna.
CuHaHTpOMU3aIUs TOPOACKON (hayHBbI.
buonornueckoe n X0341CTBEHHOE 3HAYEHUE
arpodKOCHUCTEM

1 yp6oskocucTeM. 3aKOHOMEPHOCTH
(hopmMupOBaHUS OCHOBHBIX
B3aUMO U CTBUI

OpraHu3MoB B 3KocucTemax. [lepenoc
SHEPTUU U BEIIECTB MEXKY CMEXKHBIMU
9KOCUCTEMaMH.

YcTOoMYMBOCTD OPraHU3MOB, HOMYJISLIMI 1
9KOCHUCTEM B YCIOBUSAX €CTECTBEHHBIX U
AHTPOIIOT'€HHBIX BO3/ICHCTBUM.
MeTo10510rMst MOHUTOPUHTA

C€CTCCTBCHHBIX U AaHTPOIIOI'C€HHBLIX 3KOCHUCTEM.

JdemoncTpanuu

Tabauywl u cxemol: «IIpumepbl
ypOosKOCHCTEM.
IIpakTnyeckas pabora

((HSyquI/Ie H OIIMCAaHUC yp603KOCI/ICT€MBI».

PackpoiBaTh coniepikanre TEPMUHOB U
HNOHTH: ypOo3KocucTema,
CUHAHTPOMM3aLMs, Topoackas guopa,
ropojickasi (payHa, 5KOMOHUTOPHHT .
XapakTepru30BaTh OCHOBHBIE
KOMITOHEHTbI ypOOIKOCHCTEM.
OnuceiBaTh  OMOJIOTHYECKOE U
XO3SIICTBEHHOE 3HAYECHUE
ypOOIKOCHUCTEM.

[TpuBOIUTE IPUMEPHI U OIICHUBATH
cocTosiHue ypOO3IKOCHCTEM CBOEH
MECTHOCTH.

BBISBIISITE 0COOEHHOCTH TOPOICKOM (PIIOPHI
u (hayHbI.

CpaBHUBaTh ypOOIKOCUCTEMBI U
MIPUPOJIHBIE SKOCUCTEMBI
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JlaGopaTtopnas padorta
«M3ydenue pazHooOpa3ust MEITKUX MOYBEHHBIX

YICHUCTOHOI'UX B Pa3HbIX SKOCUCTEMAX)

Hroro yacos mo teme 12
10 Tema «buocdepa — rijiodajabHasi IKOCUCTEMA»
10.1 | buocdepa. Ctpykrypa u 2 buocdepa — obmennanerapras o0o04uKa PackpriBath coniep>kaHue TEPMUHOB U

cocTaB Ouocdepsl

3emTH, TIe CYIIECTBYET HITU CYIIECTBOBAJIa
KW3Hb. Pa3BuTHE TIPEIICTABICHUI O
o6uocdepe B Tpyaax 3. 3rocca. Yuenue B.U.
Bepnanckoro o 6nocdepe. Obmactu
ounocdepsl u ee cocTaB. JKuBoe BEIIECTBO
orocdepsl 1 ero QyHKIINUH.
JdemoncTpanuu

Ilopmpempsi: B. 1. Bepnaackuii, .

3rocc.

Tabauywvl u cxemsi: «I'eochepsr 3eMiny,
«DyHKIIUY )KUBOTO BEIIECTBA»

MOHATUI: OHuocdepa, KUBoe

BEIECTBO, KOCHOE BEIIECTBO, OMOKOCHOE
BEIECTBO, OMOTEHHOE BEIIECTBO.
[TpuBOIUTE (GOPMYTUPOBKH OCHOBHBIX
nojoxkenui yuenus B. U. Bepuanckoro o
ounocdepe.

XapakTepusoBaTh 0071aCTH OHOC(EpPHI U UX
COCTaB, Ha3bIBAaTh 00JIaCTH
pacnpocTpaHEHus )KMBOTO BEIIECTBA B
0005104KaxX 3eMJIU U BBISIBJISTH TPUYUHBI
€ro pa3JInyHOIO pacIpe/ieeHusl.
[lepeuucnars GyHKIUU KUBOTO
BemiecTBa ouocdeps (razoas,
OKHUCIIUTENIbHO-BOCCTAHOBUTEIIbHAS,
KOHIIEHTPALIMOHHAsI, OMOXUMUYECKas).
[TpuBOIUTH IPUMEPHI TPEOOPA3YIOLIETO
BO3/ICHICTBUS JKMBOTO BEIIECTBA

Ha 6uocdepy.
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AHanMM3UpPOBAThH U OLIEHUBATH
OMOJIOrMYECKYIO HH(OpMaLIHIO O
rJ100aJIbHBIX SKOJIOTHYECKUX
npobiemax ouochepsl, moJrydaeMyro u3
pa3HbIX UCTOYHHUKOB.

OuenuBats Bkiag B. U. Bepnazackoro,
9. 310cca B CO37]aHUE YUEHUS O

ounocdepe

10.2

3aKOHOMEPHOCTH
CYIIECTBOBaHUs OHOC(ephI.
KpyrosopoTs!

BEIIIECTB

3aKOHOMEPHOCTH CYILIECTBOBAHHUS
o6uochepsl. OcodbeHHOCTH OHMOCPEpHI Kak
r100aTbHOM SKOCUCTEMBI.
JlnHamuyeckoe paBHOBECHE

B Onocdepe. KpyroBopoTsl BeecTB u
OMOreoXMMHUECKHUEe HUKIIBI (Yriiepo/a,
a3oTa). PUTMUYHOCTH sIBIEHUI B
o6uocdepe.

JdemoncTpanuu

Tabauywvl u cxemoi: «I'eochepsr 3eMiny,
«DyHKIIUY )KUBOTO BELIECTBAY,
«Kpyrosopot azoTa

B IIpupoae», «KpyroBopor yriepona B
npupoie», «KpyroBopot kuciaoposa B
npupoien, «KpyroBopot Bobl

B IIPUPOJIEH

PackpeiBaTh copiepkaHre TEPMHUHOB U
MMOHATHN: TJI00aIbLHas DKOCUCTEMA,
JMHAMHUYECKOe PaBHOBECHE, KPYTOBOPOTHI
BELIECTB,

OMOreOXMMHYECKHE [IUKIIBL.
XapakTepu3oBaTh 0COOEHHOCTH
orocdepbl Kak TII00aTbHON

HKOCHUCTEMBI.

Onpenenars GyHKIU0O 0uocheps! B
obecriedyeHnH OMOTEHHOTO KPYyroBOpoTa
BEIIECTB Ha IJIaHETE.

XapakTepu30BaTh OCHOBHBIE KPYTOBOPOTHI:
BOJIbI, yIiiepoja, a3ota. CpaBHUBATH
0COOCHHOCTHU KPYrOBOPOTa Pa3IMUHBIX
BEIIECTB.

OreHuBaTh 3HaYCHHE KPYroBOPOTa
BEIIECTB JJIS CYIIECTBOBAHUS KU3HU Ha
3emuie.

OOBACHATH POJIb OPTaHU3MOB
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B OMOJIOTMYECKOM KPYTOBOPOTE BEILIECTB.
Briasnars JUHAMHUYCCKOC PAaBHOBCCHUC
ounocdepsl.

IIpuBOUTH IPUMEPBI PUTMHUYHOCTH
SBJICHUH B Onocdepe

10.3

30HaNbHOCTH OHOC(hEpHI.
OcHoBHbBIE OMOMBI CYIIIH.
YcroiunBocTh Grocepbl

3oHanbHOCTH OMOChepsl. [lonsaTue 0
o6nome. OCHOBHBIE OMOMBI CYIIIH: TYHPA,
XBOMWHBIE JIeca, CMEIIaHHBIC U
HIMPOKOJIMCTBEHHBIE JIeca, CTEMNH,
CaBaHHBI, TyCTHIHU, TPOTTUYECKHE JIECa,
BBICOKOTOPBs. KnmuMar, pacTUTenbHbIN U
KUBOTHBIA MUP OMOMOB CYIIIH.
CtpykTypa ¥ QyHKIIHS )KUBBIX CHCTEM, OIIEHKA
UX PECYpPCHOIO MOTEeHIIMANa

u 6uochepHbIX HyHKITHI.
JdemoncTpanuu

Tabnuywl u cxemol: «OCHOBHBIC OMOMBI
cyumy, «Kinnmarnyeckue nosca 3emiin,
«Tynnapay, «Taiiray,

«CMenaHHbBIN JIecy,
«lIupokxonucTBeHHBI ecy, «CTenby,
«CaBanHay, «IlycTeiHY,

«Tpornmueckuii gecy.

Oo6opynoBanue: repbapuu pacTeHH pa3HbIX

6I/IOMOB; KOJIJICKIIMH )KUBOTHBIX

PackpriBaTh copepkaHie TEPMUHOB U
MOHATHI: OMOMBI, TYH]Ipa, XBOWHBIE Jieca,
CMEIIaHHbIE JIeca, ITUPOKOINCTBEHHbIE
jeca, CTeny,

CaBaHHBI, TyCThIHU, TPOIIMYECKHUE JIeca,
BBICOKOTOPBSI.

[Toka3biBaTh Ha KapTe

U XapaKTepU30BaTh OCHOBHbIE OMOMBI CYIIH.

CpaBHHBATH 0COOCHHOCTH KJIIMMAaTa, TI0YB,
PacTUTEILHOTO U )KHBOTHOTO MUPA
Pa3HBIX OMOMOB CYIITH 3EMITH.

BBISIBJIATE TPUYHHBI 30HATTBHOCTH B
onocdepe

HToro yacoB o teme
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11

Tema «HesioBek U OKpYyKaKOIIas CPpeaa»

111

Bo3spneiictue
qeloBeka Ha onochepy

2

DKOJIOTUYECKHE KPU3UCHI U UX IPUYUHBIL.
BosneiicTBue yenoBeka

Ha Onocdepy. 3arps3HeHNE BO3IYITHOM CPEIbI.
OxpaHna Bo3yxa. 3arpsi3HEHUE BOJIHOM CPEJIbI.
OxpaHa BOJIHBIX pecypcoB. Pa3pyiienue
noyBbl. OXpaHa IOYBEHHBIX PECYPCOB.
N3mMeHnenue kimnmara.

JdemoncTpanmuu

Tabnuywl u cxemol: «3arpsi3HeHUE aTMOCHEPHIY,
«3arpsi3HEHHE

runpochepb», «3arpsisHEHHE TOYBBDY,
«ITapHauxoBsIit ekt

PackpbIBaTh cosep:kaHie TEPMUHOB U
MOHATUI: aTMocdepa, BeliecTBa-
3arpsI3HUTENN, TAPHUKOBBIN AP QEKT,
«030HOBAS JBIPAY», KKUCIOTHBIC

JOK Iy, TuApocdepa, 3BTpopuKaus
BOJIOEMOB, 1104Ba, 3PO3HUsI [I0YB, TECTULIH/IBI,
JKOJIOTUYECKHUU

KpH3HC.

AHaTM3MPOBATH AHTPOTIOTEHHBIE (DaKTOPBI
BO3/IeiicTBUS Ha Ouocdepy (poib yenoBeka B
MPUPOJIC) Ha PA3HBIX dTalax pa3BUTHS
YeJI0BEYECKOro

oOmiecrsa.

XapakTepru30BaTh III00ATLHBIC
9KOJIOTHYECKHE TTPOOJIEMbI; OCHOBHBIC
HUCTOYHUKH aTMOC(EPHBIX 3arps3HCHHIA;
JKOJIOTHYECKHE

POOJIEMBI, CBI3aHHBIC C YBETUYCHUEM
TPaAHCIIOPTA B KPYITHBIX T'OPOJIax;
3BTPO(DHUKALIMIO BOJIOEMOB; ITOCICACTBHS
3arpsiI3HEHUS BOJI XMMHUYCCKUMHU BEIICCTBAMHM;
BO3J€EHCTBHE YeIOBEKA Ha ITOYBEHHBIN
MTOKPOB.

ApryMeHTHpOBaTh 3HaYEHUE
HKOJIOTMUECKUX 3HAHUH B PELLICHUH
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BOIIPOCA O MOJIEP>KAHUH YCTOUYHNBOCTH
ouocoepsl

11.2

AHTpPOIIOT€HHOE
BO3/JCUCTBUE

HA pACTUTENbHBIN U
YKUBOTHBIN MUD.
Oxpana npupost

AHTpPOIIOTEHHOE BO3/IEHCTBHE

Ha PaCTUTENIbHBIN U )KUBOTHBIN MUp. OXxpaHa
PaCTUTENBLHOTO U KUBOTHOTO MUpa. OCHOBHbIE
IPUHLIMIIBI OXpaHbl MPUPoAbl. KpacHble KHUTH.
Oco00 oxpaHsieMble IPUPOIHBIE TEPPUTOPUU
(OOIIT). boranuyeckue cajbi

1 300JI0THYECKHE TTapKU.

JdemoncTpanmuu

Tabauywt u cxemwvi: «0Oco60

OXpaHsieMbl€ IPUPOAHBIE TEPPUTOPUI.
Oo6opyaoBanue: Gotorpadun oXxpaHseMbIX
pactenuii u KuBOTHBIX KpacHoil kauru PO,
KpacHoii kauru peruona

PackpriBaTh copepkaHie TEPMUHOB U
MOHATHUI: COKpalieHne onopazHooodpasusi,
OXpaHa IPUPOJIbl, 0000 OXpaHsEeMbIe
MIPUPOTHBIC

tepputopun (OOIIT), 6oTannyeckuii cap,
300JI0TMYECKUN MTAPK.

XapakTepu30BaTh INIAHETAPHYIO POJIb PACTEHHM
1 KUBOTHBIX.

[TpuBOIUTH IPUMEPHI TIPSIMOTO

Y KOCBEHHOTO BO3/ICHCTBUSI UeJIOBEeKa Ha
PACTUTENBHBIN U )KUBOTHBII

MHUP.

XapaKkTepru30BaTh MPUHILIUIIBI

«BcemMupHOU cTpaTeruu OXpaHbl

MIPUPOIBI».

[Tepeuncnars ocodennocTH pazauanbix OOIIT.
[TpuBoauTts npumepsl OOIIT, pacnosioxkeHHbIX
B cBOel MecTHOCTH. JloKa3bpIBaTh Ha MpUMepax
OTIACHOCTh COKpAIIeHHsI OMOJIOTUYECKOTO
pa3zHooOpasus 3eMiu.

[TpuBOIUTH IPUMEPHI PEIKUX

1 MaJIOYUCICHHBIX BUIOB paCTeHI/Iﬁ u

JKUBOTHBIX CBOEH MCCTHOCTH,
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3aHeceHHBbIX B KpacHble KHUTH
pernoHoB u KpacHyro kHury PO

11.3 PannonansHoe 2 OcHOBHbBIE IPUHLIUIIBI YCTONYUBOTO PackpbiBath coziepskaHue TEPMUHOB U
[IPUPOJIOIIOIL30BAHUE U Pa3BUTHSI YEJIOBEUECTBA U IPUPOJIBI. MOHITHUI: pallMOHaJIbHOE
yCTOHYMBOE PanmonanbHOE pUpPOI0TI0JIb30BAaHUE U MIPUPO/IONIOIL30BAHUE, YCTONYMBOE
pa3BuTHE COXpaHEHHE OMOJIOTUYECKOT0 pa3BUTHE, IPUPOJIHBIE PECYPCHI,
pa3zHooOpasus 3eMIu. AKOJIOTMUECKUH CIIEI.
OO6111e 3aKOHOMEPHOCTH XapakTepru30BaTh OCHOBHbBIE TPUHIIUIIBI
IJ100aTBHBIX 9KOJIOTUYECKUX YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA
Kkpu3ucoB. OcoOeHHOCTH U TIPUPOJIBIL.
COBPEMEHHOTO KPU3HCa U €r0 OnuceiBaTh HEWCUYEpIaeMble
BEPOSITHBIE MTOCIIEJICTBUSI. U ucueprnaeMble IPUPOIHBIE PECYPCHI,
PasButne  METONOB  MOHUTOPHUHIA MOAYEPKUBAsi OTHOCUTEILHOCTD
Pa3BUTHs  OINACHBIX  TEXHOTECHHBIX HEUCYEPIacMOCTH IPUPOIHBIX PECYPCOB;
IIPOLIECCOB. XapaKTEepPU30BaTh IIPOLECCHI UX
JeMoHcTpanun BO3HHUKHOBEHUS U YCIIOBHSI CPEMBI,
Tabruysl u cxemvl: «Mojenu yrpasiseMoro MPUBOISIINE K UX (OPMUPOBAHUIO.
MHpa» PackpriBaTh Ipo6IeMbl PAMOHATBHOTO
IIPUPOIOIIOJIB30BAHUS U HAXOAUTh IIyTH UX
peleHus
Hroro yacos 1o teme 6
PezepBHOE Bpems 8
OBIIEE KOJIMYECTBO 102
YACOB IIO ITPOI'PAMME
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HNEPEYEHD (KOJU®UKATOP) IPOBEPSIEMbBIX TPEFOBAHUI
K PE3YJIbTATAM OCBOEHHUS OCHOBHOI OBPA30BATEJIbHOM ITPOT'PAMMBI
CPEJHEI'O OBHIEI'O OBPA30OBAHUA U 3JIEMEHTOB COAEPKAHUA 11O

BHNOJIOI'HN

IIpoBepsiembie Ha EI'D no 6nosioruu TpedoBaHus K pe3yibTaTaM 0CBOEHHSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero oo1ero 06pa3oBaHus

Kox
TIPOBEPSIEMOTO
TpeOoBaHUS

[IpoBepsieMble TpeOOBaHMSI K IPEAMETHBIM pe3yJbTaTaM OCBOCHUSI OCHOBHOM
00pa3zoBaTeIbHON MTPOrpaMMBbl CPETHETO 00IIero 00pa30BaHUs

1

CpopMHUpPOBAHHOCTH 3HAHUI O MECTE M POJIU OMOJIOTUM B CHCTEME €CTECTBEHHBIX
HayK, B (JOPMUPOBAHHH COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI MUpPA, B
MO3HAHUHU 3aKOHOB TMPHUPOJBI W PEHIEHWH >KU3HEHHO BAKHBIX COIHATHHO-
ATUYECKUX, IKOHOMHUYECKUX, IKOJOTUUECKUX MPOOJIEM Ye0BEYeCTBa, a TAKKE B
pelIeHnr BOMPOCOB PAIMOHAIBHOTO MPHPOIOTIONH30BaHUsA, B (DOPMHUPOBAHHUH
LIEHHOCTHOTO  OTHOILIEHUS K TpUpoJie, OOIIECTBY, YeIOBEKY; O BKJIAJE
POCCUHNCKHX U 3apyO€KHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTHH

Brnanenune cucremoil 3HaHMHA 00 OCHOBHBIX METOJAX HAyYHOTO TIIO3HAHMS,
HCIOJIb3YeMbIX B OMOJIOTUYECKUX UCCIIEIOBAHUSAX KUBBIX 00OBEKTOB U SKOCUCTEM
(ommrcanue, U3MEpeHUE, MPOBEICHNE HAONIOACHMI); CIIOCOOaMU BBISBICHUS W
OIICHKU aHTPOTIOT€HHBIX U3MEHEHU B IPUPO/IE.

YMeHue BbABUraTh TUIOTE3bl, MPOBEPATH UX  OKCIEPUMEHTAJIbHBIMU
cpeacTBamu, GOpMyIHpys Ielib HCCIEeIOBAaHUS, AHATU3UPOBATH IOJYYECHHBIC
Pe3yNbTaThl U JIEJIaTh BBIBOJIBI.

BrisiBneHue 3aBUCHMOCTH MEXAY HCCIENyeMbIMU BEIMYHMHAMHU, OOBSCHEHHE
MOJIYYEHHBIX PE3ylIbTaTOB M (POPMYIHPOBAHUE BBIBOJOB C HCIIOJIb30BAHHEM
HAyYHBIX IOHATUHN, TEOPH U 3aKOHOB

YMeHHe BIAJAeTh CHCTEMOW OHMOJIOTMUECKMX 3HAaHHUM, KOTOpas BKIIFOYACT:
OCHOBOTIOJIATal0NIMe OMOJIOTHYECKHE TEPMHUHBI WM TOHSATHS (KU3Hb, KIIETKa,
TKaHb, OpPraH, OPraHu3M, BUJ, MOMYJSIHs, KOCHCTeMa, OuoleHo3, Ouocdepa;
MeTabonu3M, TOMEOCTa3, KIETOYHbI HMMMYyHHTET, OHOCHHTE3 Oenka,
OHMOTIOIUMEPHI, AUCKPETHOCTD, caMoOperysus,

CaMOBOCIIPOU3BEICHHE, HACJICACTBEHHOCTb,
U3MEHYMBOCTb, JHEPro3aBHUCHUMOCTb, POCT M Pa3BUTHUE);
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OUONIOTHYECKHe TEOPUHU: KJIETOYHAas TeopuUs T. [[1BanHa,
M. Illneiinena, P. BupxoBa; KJIOHaIBbHO-CENEKTUBHOTO MMMyHuTeTa I1. Opiux,
n.n. MeuHnKoBa, XpOMOCOMHAasl TEOpHs HACIIEICTBEHHOCTH
T. Moprana, 3akoH 3apogsimieBoro cxonacrsa K. bapa, 3BoatonnoHHas TeOpust
Y. JlapBrHA, CHHTETUYECKAsA TEOPUS IBOJIIOLIUH, TEOPHsI aHTpOIIOTreHesa Y.
Hapsuna; reopus 6noreonieno3a B.H. Cykauesa; yuenue H.M. BaBuiioa o
[EHTPaxX MHOT000pa3us U MPOUCXOXKACHUS KYIbTYpPHBIX PACTCHHI, yICHUE
A.H. CeseprioBa 0 myTsiX U HamlpaBleHUSAX IBoOLMH, yueHue B.U.
Bepnajickoro — o 6uocdepe); 3akoHbI (eIUHO0Opa3ust MOTOMKOB ITEPBOTO
MTOKOJIEHHUS, PaCUIEIJIEHUs] PU3HAKOB, HE3aBHUCHMOI'O HACJI€JJOBAHMUS
npu3HakoB I'. MeHzens; CIemIeHHOT0 Haclel0BaHUsl MPU3HAKOB U HApYIICHUS
CIICIIICHUS T'€HOB T. Moprana; TOMOJIOTHYECKUX psLAOB
B HacleACTBEHHOM m3MeHunBoctH H.M. BaBuiioBa; reHeTH4ECKOTO paBHOBECHS
Jx. Xapau u B. Baitn6epra; 3apoasimeBoro cxojctsa K. bapa;
OouoreHetnuyeckuit 3akoH J. ['ekkens, . Mrosuiepa); IpUHIUIBI (YUCTOTHI FaMeT,
KOMILJIEMEHTApHOCTH );
npasuia (MuauMyma 1O. JInOuxa, 3K0JI0ruuecKoi nupamMuabl uucest, 6MoMacchl
U DHEpPTUn);
runoTe3sl  (KoarepBaTHOM AW. OmnapuHa, TEPBUYHOTO OynpoHa
JIx. Xonneitna, mukpocdep C. Dokca, pudo3uma T. Uek)

YMeHue pemarb MOUCKOBbIE OHMOJOTMYECKHE 3aJaud; BBISIBISITH HMPUYMHHO-
CIIEICTBEHHBIE CBSI3M MEXIYy HCCICAYEeMbIMH OHOJOTHYECKUMH OOBEKTaMH,
mpoleccaMyd ¥ SIBICHUSMHU; JeNaTh BbIBOJbI W MPOTHO3bI Ha OCHOBAHUU
MOJIy4YE€HHBIX Pe3y/IbTaTOB;

COCTaBIIAITh TEHOTUIIMYECKUE CXEMbl CKPELIMBAaHUS JJs pa3HbIX THUIIOB
HaCJIeJIOBaHMs MPU3HAKOB y OPraHU3MOB, COCTABIISITH CXEMBbI IEPEHOCA BEIIECTB
U DHEPTHH B SKOCUCTEMaXx (LIeTH MUTAHUS], TUIIEBbIE CETH)

Ymenue yCTaHABJIMBATh B3alMOCBS3HU MEXIy CTpOGHUEM U
(GYHKIUSMHU: OpPraHOUIOB, KJIETOK pa3HbIX TKaHEW, opraHamMH U CHCTEMaMu
OpPraHoOB y pPacTEeHUH, )KUBOTHBIX U YEJIOBEKA; MKy dTallaMd 0OMEHa BEIIECTB;
JTanmaMH KJIETOYHOTO IMKJIA U JKU3HEHHBIX IUKJIOB OPraHU3MOB; I3TalaMu
SMOPUOHAILHOTO PA3BUTHUS; TEHOTHIIOM U (PEHOTUTIOM, (DEHOTUIIOM U (pakTOpamu
cpenbl OOMTaHMUS; IPOIECCAMH ABOJIIOLMU; ABMXKYIIMMH CUJIAMU aHTPOTIOreHEe3a;
KOMITOHEHTaMU PA3JIMYHBIX SKOCUCTEM U MPUCTIOCOOICHUSIMHI K HUIM OPraHU3MOB

‘YMeHue BBIJICHITh CYHICCTBCHHBIC ITPU3HAKHU:
CTPOCHHA BUPYCOB, KIICTOK ITPOKAPHUOT U 3YKAPUOT; OJAHOKIICTOUYHBIX
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U MHOTOKJIETOYHBIX OPraHu3MOB, BHJOB, OHOTEOIEHO30B, JKOCUCTEM U
ouocepsl; CTpPOSHUS OPraHOB W CHCTEM OpPraHOB pACTCHHM, KHBOTHBIX,
YeNIOBEKa; TIPOIECCOB JKU3HENCATEIILHOCTH, NPOTEKAIONUX B OpraHU3Max
pPaCTCHHMIA, )KHBOTHBIX M YEJIOBEKA; OMOJIOTHUECKUX TPOIIECCOB: 0OMEHA BEIICCTB
(Metaboim3m), WHPOPMAIUM W TPEBpPANICHHUS  JHEPTUH,  OPOKCHHSI,
aBTOTPO(HOIO M reTepOoTPOPHOTO TUIIOB MUTAHMS, (OTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, MEH03a, TaMeTOTeHe3a, SIMOPHUOTeHe3a, TOCTIMOPHOHAIIBHOTO PAa3BUTHUS,
Pa3MHOXCHHS, HHIWNBUAYAIBHOTO  Pa3BUTUS  Opranm3Ma  (OHTOreHe3a),
B3aMIMOJICHCTBUS T€HOB, T'€TEPO3MCA; JCHCTBUN HCKYCCTBEHHOTO otbopa,
CTaOMITM3UPYIOIIETO, JIBWKYIIETO W Pa3pbIBAIOIIETO  €CTECTBCHHOTO
oTOOpa;  AUTONMATPUUYECKOTO W CHMITATPHYECKOTO BUI000pa30BaHUS; BIUSHUS
JMBYOKYIIMX CHJI SBOJIONUM HAa TeHO(OHI MOMYJNSIHH, MPUCTIOCOOICHHOCTH
OpraHW3MOB K cpefec OOWTaHWs, 4YepEeJAOBAHUS HAMPABICHUH 3BOJIOINH;
KpYroBOPOTA BEIIECTB M MIOTOKA SHEPTUU B IKOCHCTEMAX

ChopmMupoBaHHOCTh YMEHHS BBIJCNATH CYIIECTBEHHbIE NPU3HAKU BHUPYCOB,
KIJICTOK IIpOKapuoT n OYKapHuoT, OJHOKJICTOYHBIX U MHOTOKJICTOYHBIX
OpPraHU3MOB, BHJIOB, OHMOTEe0IEHO30B U 9KOCHCTEM; 0COOEHHOCTH
MIPOIIECCOB oOMeHa BEIICCTB W TPEBPAIICHUS DSHEPTHH B KIETKE,
($oTOCHHTE3a, ITUTACTHYECKOTO W JHEPreTHYeCKOro OOMEHa, XEMOCHHTE3a,
MHUTO3a, Mei03a, OTUIOAOTBOPCHUS, Pa3BUTHUS i PA3MHOXKEHHUSI, UHIUBUAYaITLHOTO
pa3BUTHs opraHu3Ma (OHTOTeHe3a), OOpHOBI 3a CYIIECTBOBAHUE, €CTECTBEHHOTO
oTO0pa, BUI000pa30BaHUsl, TPUCTIOCOOJICHHOCTH OPraHU3MOB K CpeJie OOUTaHus,
BIIMSTHHUSI KOMIIOHEHTOB SKOCHCTEM, aHTPOMIOTCHHBIX U3MEHEHHI B SKOCHCTEMax
CBOCH MECTHOCTH, KPyrOBOPOTA BEIIECTB U MPEBPAIICHUS SHEPTUH B OHochepe

YMeHue HUCIoJIb30BaTh  COOTBETCTBYIOIIME  apryMEHTHI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO ¥ CUMBOJIUKY ISl IOKa3aTeIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEeMAaTUYECKUX TPYMIN; B3aUMOCBA3M OPraHU3MOB M Cpeabl OOUTaHWS,
€IMHCTBA YEJOBEUECKUX pac; HEOOXOJAMMOCTH 3I0pOBOro o0pasza KHU3HH,
COXpaHEHHUs pa3HOOOpa3usi BUJOB U HKOCHCTEM KaK YCIOBHUS COCYIIECTBOBAHUS
IPUPOJIbI U YeJIOBEYECTBA

YMeHue KPUTHYCCKH OLICHHUBATDH I/IH(1)OpMaI_II/IIO OHOJIOTHYECKOIO COACPIKAHMA,
HHTCPIIPCTUPOBATE OTHUYCCKUC  ACIICKTbBI COBPCMCHHBIX HUCCIICIOBAaHUN B
6I/IOJ'IOFI/II/I, MCAUIIUHC, 6I/IOT6XHOHOFI/II/I; paccMarpuBaTb rJ100aJIbHBIE
OKOJIOIr'M4CCKHC HpO6J'IeMBI COBPCMCHHOCTHU, q)OpMI/IpOBaTB II0 OTHOIICHHUIO K HHUM
CO6CTB€HHYIO IIO3HMIUIO
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Ilepeuennb 3s1eMeHTOB coaep kaHusi, IpoBepsieMbIx Ha EI'D no Ononorun

Kong

[IpoBepsieMblii 3JIEMEHT COJIEPKAHUS

1

buomornsa xak HayKa. JKuBBIC CHCTEMEBI B UX HN3Y4YCHHUC

11

CoBpemeHHast Ouonorusi — KOMIUIEKCHas Hayka. buosiornueckue Hayku U
n3ydyaemple uMH  TpoOneMbl.  DyHoamMeHTanbHbIE, TPUKIAIHBIC U MTOMCKOBBIC
HayYHbIE UCCIIEJIOBAHUS B OMOJIOTHHL.

3nayenne Omonornu B (JOPMUPOBAHWU COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. IIpodeccuu, cBsizaHHble ¢ OWOJOTHMEW. 3HAYeHHWE OWUOJOTUU B TMPAKTHUUECKOU
JIeITETPHOCTH YeJOBEKa: MEIUIIMHE, CETbCKOM XO3SICTBE, MPOMBIIUIEHHOCTH, OXpaHe
TIPUPOIBI

12

JKuBpie cucTeMBl Kak TMpeAMET u3y4deHHs: Ouojoruu. CBOWCTBAa JKHUBBIX CHCTEM:
€IMHCTBO XHMMHYECKOTO COCTaBa, AUCKPETHOCTbh M WEIOCTHOCTh, CIIO)KHOCTh U
YIOPSAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPTraHU3alMsl, CaMOBOCIIPOU3BE/ICHUE,
pa3apaxruMOCTh, I3BMEHUYHUBOCTh, POCT U Pa3BUTHE.

YPOBHM OpraHu3aliy KUBBIX CHCTEM: MOJIEKYJSIPHBIM, KJIETOYHbIA, TKAHEBBIN,
OpraHU3MEHHBIN, MOMYISIUOHHO-BUJIOBOM, 3KOCHCTEMHBIM (OHOreoleHOTUYECKUH),
ounocdepnsiid. [Iporeccrl, nmpoucxoasmue B XUBBIX cucreMax. OCHOBHBIE MPU3HAKU
»)uBoro. JKu3Hb Kak (popMa CylecTBOBaHUS MAaTEPUH

13

Meroasl  Omosiormdyeckor  Haykw. HaOmionmeHuwe, wu3MepeHHE,  OKCIEPHMEHT,
cucTtemMaTusanus, MetaaHanus. [loHATHE O 3aBUCMMOW M HE3aBHCHUMOW NEPEMEHHOM.
[ImanupoBanue skcriepuMmenTa. [loctaHoBka u mpoBepka rumnote3. HyneBas rumoresa.
[TonaTue BBHIOOPKH U €€ JAOCTOBEpPHOCTh. Pazbpoc B OmMonormyeckux maHHbIX. OleHKa
JOCTOBEPHOCTH TOJYYEHHBIX pe3ylbTaToB. [IpWYMHBI HMCKaXEHHsS] Pe3yJIbTaToB
sKcriepuMenTa. [loHsTHE CTaTUCTUYECKOTO TecTa

Knetka xak 6nojioruyeckas cucreMa

2.1

Knetka — cTpykTypHO-(yHKIIMOHAIbHAS €UHUIIA )KUBOTO. MIcTOpUs OTKPBITUSA KIIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounass teopwms (T. IlIBann, M. Illneiinen, P.
BupxoB). OcHOBHBIE IOJIOKEHUS COBPEMEHHOM KJIETOYHOM TEOPUH.

MeTopl MOJNEKYISPHOW M KJIETOYHON OWOJIOTUH: MHUKPOCKOMHUS, XpomaTorpadus,
anekTpodope3, METOJ MEUYEHBIX aToMoB, auddepeHIaIbHOE UEHTpUDYrUpoBaHUE,
KYJIbTUBHPOBAHUE KIETOK

2.2

XHUMHUYECKHUIN COCTaB KIIETKHU. MaKpo-, MHKDPO- U YIIBTPAMHUKPOIJICMCHTDI. Bonauee
POJIb KaK paCTBOPUTEIIS, pCArcHTa, y4aCTUC B CTPYKTYPHUPOBAHUU
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KJIETKH, TEIUIOPETyJSIIMA. MUHEpanibHbIE BEIIECTBA KIIETKH, UX OMOJIOTHYECKas pPOJIb.
Posb KaTHOHOB ¥ aHUOHOB B KJIETKE.

buonornyeckue mnonuMepsl. benku. AMHHOKUCIOTHBIM cocTtaB 0enkoB. CTpPyKTypHI
O0enkoBoil Mousiekynbl. [lepBuuHast cTpykTypa Oenka, NenTuAHas CBs3b. BropuuHasg,
TPETUYHAsi,  YeTBEpPTUYHAs  CTPYKTypbl. JleHarypamms.  CBoiicTBa  OENKOB.
Knaccudukarus 6enkoB. buonornueckue GyHKIHH OCIIKOB.

YrieBoasl. Monocaxapumpl, JCaxapubl, OJINTOCaxapupl U
noycaxapuabl. OOmui mwiaH cTpoeHus W (U3UKO-XMMHYECKHE CBOMCTBA YITIEBOJIOB.
Buonornyeckne GyHKIIUN YTIEBOIOB.

Jlununel.  T'uppoduneHO-ruapogoOHBIe  cBoiicTBa.  Knaccudukauust — aunuaos.
Tpurnmuuepuasl, pochonunuabl, BOCKU, cTepouipl. buonornueckue GyHKINN JUNAIOB.
OOmue cBoiicTBa OWMOJOrMYECKUX MeMOpaH — TEKy4YecTb, CIIOCOOHOCTb K
caMO3aMbIKaHHIO, TTOJIYTIPOHULIAEMOCTb.

Hyxneunossie kucnotel. IHK u PHK. Crpoenne HykinenHoBbIX KucioT. HykneoTusl.
[Mpunuun xommuiementapHoctu. IlpaBmiio Yapradda. Crpykrypa JHK — nBoiinas
cnupanb. Mectonaxoxaenue u 6uonorndyeckre ynkunu JHK. Buger PHK. ®Oynkiun
PHK B knetke.

Crpoenne wmonekynsl AT®. Makposprudeckue CcBs3u B MoJiekyne ATO.
buonorunueckue ¢ynkunn AT®. BoccraHOBIEHHBIE NEPEHOCUMKH, UX (YHKIUH B
kietke. Cexenuposanue JIHK.

CtpykTypHass OuOJIOTHS: OMOXUMUYECKHE M OMOPU3NMYECKUE UCCIEIOBAHUS COCTaBa U
IIPOCTPAHCTBEHHOM CTPYKTYpPhl OMOMOJIEKYJ

2.3

Tumbl KIETOK: 3yKapuoTHdecKass u MpokaproTHueckas. CTpyKTypHO-(YHKIIMOHATbHbIC
00pazoBaHUs KIETKH.

Ctpoenne mnpokapuoTHYeCKOM KieTku. KilerouHass cTeHka OakTepuid U apxei.
OCOOCHHOCTH CTPOCHHS T'eTepOTPOGHONH U aBTOTPOPHOH MPOKAPUOTUYECKUX KIIETOK.
MecTo ¥ poJib TPOKAPHOT B OMOIIEHO3aX.

Crtpoenrie © (QYHKIMOHUPOBAHHWE DYKAPHOTHYECKOW KieTku. [lmasmarmueckas
MeMOpana (turasmaiemma). CTpykTypa IUla3MaTHYecKoW wMeMOpaHbl. TpaHcmopt
BEIIIECTB 4epe3 IUIa3MaTHYECKYyI0 MeMOpaHy: maccuBHBIN (nuddysus, obOmerdeHHas
mupdy3us), akTUBHBIA (NMEPBUYHBIA W  BTOPUYHBIM  AKTHBHBIM  TPAHCIIOPT).
[Monynponunaemocts MemOpanbl. PaboTa HaTpuii-kanueBoro Hacoca. OHAOIUTO3:
MUHONMTO3, (aronuro3. Ok3ouuto3. Kierounas crenka. CTpykrypa U (QyHKIUU
KJICTOYHOM CTEHKH paCTeHUH, TpUOOB.

Huromnasma. Luto3omnb. Lutockener. [IBmkenue mutoriazMel. OpraHouibl KIETKH.
OpHoMeMOpaHHbBIE OpPraHOMbI KJIETKH: 3HAominazmatudeckas cetb (DIIC), ammapar
lompmku, 5H30COMBI, HMX CTpOCHHE U (PYHKIUU.
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B3aumocBs3p  0lHOMEMOpAHHBIX OpraHousoB KieTku. CTpoeHue TIpaHyIsIpHOIO
perukynyma. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX MeMmOpaH. ['nmagkuit
(arpanysisipHBINA) SHAOIUIA3MATHUECKUI peTukyayMm. CekperopHas (yHKUHMs ammapara
INosbxu. TpaHcnopT BemecTB B KieTke. Bakyoym pacTUTENbHBIX KIETOK. KieTouHbIN
cok. Typrop.

[TonyaBTOHOMHBIE OpPraHOW/IbI KJIETKU: MUTOXOHIPUH, I1acTUibl. CTpoeHue u

GbyHKIMU MUTOXOHAPHUH U 1uiactuj. [lepBuyHbIe, BTOPUYHBIE U CJIOXKHBIE TUIACTH/IBI
(OTOCHHTE3UPYIOIIUX DYKAPHOT. XJIOPOTUIACTHI, XPOMOILUIACTHI, JICHKOIIIACTHI
BBICIIMX PACTEHUN.

HemeMmOpannbie opranouas! kinetku CTpoeHure U QyHKIUN HEMEMOPaHHBIX OPTaHOUI0B
kineTku. Pubocombl. MukpoduiaMeHTsl. MpllleyHble  KIETKH. MUKpPOTPYOOUKH.
Knetounsiii nentp. CTpoeHue M ABWKEHUE >KTYTUKOB M pecHHUYEeK. MUKpPOTPYyOOUKH
IHUTOIUIa3MBbl. [{eHTpros.

Anpo. Obosouka sapa, XpOMaTHH, KapuoIUIa3Ma, SJIPBIIIKU, UX CTPOCHHUE U (PYHKILHUU.
Snepusiii  GenkoBbli  MaTpukc. [IpocTpaHCTBEHHOE pACIONOKEHHE XPOMOCOM B
uHTepdazHoM spe. benku xpomaTuHa — TUCTOHBI.

Knerounsie BkitoueHus. CpaBHUTENbHAs  XapaKTEpUCTHKAa  KIETOK  DYKapHOT
(pacTuTeNnbHOM, KUBOTHOM, TPHOHOI)

2.4

AcCCUMMJIALIAS ¥ TUCCUMIIISIITUSL — JIBE€ CTOPOHBI MeTabosim3mMa. TUrbl 0OMeHa BEIIECTB:
aBTOTPOQHBIK U TeTepoTpodHbI. YuacTHe KuUCIOpoJa B OOMEHHBIX IIpoIeccax.
DHepreTudeckoe obdecrieueHne KieTku: npeBpamenne ATD B oOMEHHBIX Mporieccax.
depMEeHTATUBHBIN XapaKTep pEaKkIuid KIeTOYHOro Metabonmuzma. DEepMeHThl, HUX

CTpOEHHE, CBOWCTBA U MEXaHU3M JIEWCTBUSL. KodepmeHnTsr. Otnuuus
(hepMEeHTOB OT HEOpPraHMYeCKUX KaTalnu3aTopoB. benku-akTuBaTtopbl U  OENKH-
WHTUOUTOPBI. 3aBUCHUMOCTh CKOpPOCTH (bepMeHTaTUBHBIX peakuuii  OT

pa3au4HbIX (PaKTOPOB.
[lepBuuHbIi CHHTE3 OpraHuYeckuX BeulecTB B KieTke. @oTocuHTe3. Posb XopormiacTos
B 1mpouecce ¢orocunre3a. CperoBas u TeMHOBas ¢a3pl. [IpoayKTHUBHOCTH

¢dboTocuHTE3A. Bnusuue pa3IMYHBIX ¢bakTOpoB Ha CKOpPOCTh (OTOCHHTE3A.
3HaueHue POTOCUHTE3A.
XeMOCHHTE3. PaznooOpasue OpPraHU3MOB-XEMOCHHTETUKOB!

HUTpUGUIMPYIOLTHE  OaKTepHH, IKEIe300aKTepUH, CepoOaKTEpUu, BOJIOPOJIHBIC
OakTepuu. 3HaUYCHHUE XEMOCHHTE3a.

AnaspoOHble oprannu3Mbl. Bunbel Opoxkenus. [IpoayKThl OpOKEHUSI U UX HCIIOJIb30BAHHE
YeIIOBEKOM. AHa’3pOOHBIE MHMKPOOPIaHM3MbI KaK OOBEKTHI OHOTEXHOJOTHMH M
BO30yaUTENN OONIE3HEH.

AspoOHbIe OpraHU3MBbl. DTarel SHEPTeTUYECKOTO oOMeHa.
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[ToaroroBurenbHsI Tam. ['NMKOIU3 — OECKUCTOPOIHOE PACHICIUICHUE TTIOKO3bI.
Buonornyeckoe OKHCIeHNE, MM KIETOYHOE JIbIXaHue. POk MUTOXOH/IpHIA B Ipolieccax
OMOJIOTUYECKOTO OKHCIICHUSI. [{uknuueckue peaKIuu. OxucnuTensHoe
dochopunmmpoBanue. IIpeumymiecTBa a’poOHOTO IyTH oOOMEHA BEIISCTB TEpe
aHadpoOHBIM. DPPEKTUBHOCTD HIHEPTETHUECKOTO 0OMEHa

2.5

Peakuuu marpuunoro cuHTesa. [IpuHIMN KOMIUIEMEHTAPHOCTH B PEAKLIMSIX MAaTPUYHOTO
cuHTe3a. Peanmzanus HacnencTBeHHON nHpopMarwn. ['eHeTHUeCKHil KoJI, ero CBOMCTBA.
Tpanckpunuusa — marpuunbii cuate3 PHK. ITpuHIUIBL
TPaHCKPUILIHH: KOMIUIEMEHTAPHOCTb, AHTUIAPaJUIEIbHOCTD,
aCUMMETPUYHOCTh. TpaHcsanus u ee stansl. Yuactue TpancnopTHeix PHK B OnocunTese
Oenka. YcnoBus OuocuHTeza Oenka. KomupoBanme ammuHokucior. Poms pubocom B
O6uocuHTe3e Oenka.
Opranuzanys reHoMa y NOpOKapuOT U AYKapHOT. Perymsmus akTUBHOCTH T€HOB Yy
npokapuot. ['mnore3a omepona (P. XKako6, XK. Mano). Perymsamus 0OMEHHBIX
Ipo1eccoB B KieTke. KileTtounslii romeocTas.
Bupycel — Hexierounble (OPMBI )KU3HHU U 00IUraTHble napa3utbl. CTpoeHue MpOCThIX U
CIIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepro(aros.
Bupycupie 3a0oneBaHusl 4YeloBeKa, KHBOTHBIX, pactenuii. CIINJ, COVID-19,
COLIMANIbHBIE U MEUILIMHCKHE MTPOOIIEMbI

2.6

Knerounsrii 1muki, ero mepuonsl u peryisuus. MuTepdaza m muto3. OcoOeHHOCTH
MpoLeccoB, MpoTekalmux B uHTepdaze. I[loaroTroBka KIETKHM K  JAEJICHHIO.
[IpecunTeTnuecknii  (MOCTMUTOTHYECKHI), CHUHTETUYECKHMHA ¢ TOCTCHHTETUYECKUM
(TPeMUTOTUYECKHI ) TIEpUOABI UHTEP(A3HI.

Marpuunblii  cunte3  JAHK-permmkaums.  [punoumner  perumkanuu — JIHK:
KOMILJIEMEHTAPHOCTh, MOJTYKOHCEPBATUBHBIN CHHTE3, aHTUIAPAJLIEIIbHOCTh. MexaHu3M
pemwukanun JJHK. Xpomocombl. Ctpoenue xpomocoM. Tenomepsl U Teaomepasa.
XpOMOCOMHBI HA0Op KJIETKH — KapHOTHUIl. JIMIUIOMTHBIA M TaruIOMAHBIA HAOOPHI
xpomocoM. ['omosioruunbie XxpoMocoMsl. [1os10BbIE XPOMOCOMBL.

Henenue xinerku — Muto3. CTaguu MHUTO3a U MPOUCXOMSIINE B HUX MPOLECCHl. THUIIBI
muto3a. KapuokuHes u uuTOKHHE3. buosornyeckoe 3HaueHue MuTo3a. Perymsius
MUTOTHYECKOTO IHMKIa KieTKU. [Iporpammupyemas kietoyHasi rubesb — arnomnTos.

CDYHKI_[I/IOHaJ'ILHaH I'CHOMHKA

OpraHI/ISM Kak OMOJIOTHYeCcKas CHCTEMA

3.1

O,Z[HOKJ'IGTO‘IHLI@, KOJIOHHUAJIBbHBIC, MHOI'OKJICTOYHBIC OpraHu3Mbl U
MHOI'OTKAHCBbLIC OpIraHU3MBEI.
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@opMBl pa3MHOXKEHHSI OPraHuU3MOB: Oecrojioe (BKJIKOYas BEreTaTUBHOE) U IOJIOBOE.
Buasl  Oecnonoro  pasMHOXKEHHS:  MOYKOBaHHWE, CHOPYISALUs, (parMeHTanus,
KIIOHUPOBAHHUE.

[lonoBoe pa3muoxenue. IlosmoBble kineTku, wim ramersl. Meio3. Craguu Mmeiiosa.
IToBenenne xpomocom B Menosze. Kpoccunrosep. buonornueckuii cmbIci MeHo3a H
II0JIOBOTO Ipouecca. Menos u ero MecTo B JKU3HEHHOM LIMKJIE OPraHU3MOB.
[IpenzapoapimeBoe pasButve. [‘ameroreHe3 y JkMBOTHbIX. IloJjioBble JKEmE3bI.
OOpa3zoBaHue W pa3BUTHE MOJIOBBIX KiIeToK. CrnepmartoreHe3 u ooreHe3. CrpoeHue
MOJIOBBIX KJIETOK. OIJIONOTBOPEHUE U AMOPUOHAIBLHOE PA3BUTHUE KUBOTHBIX. CIIOCOOBI
OTIOIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapreHorenes.

WnnuBuayanbHoe pa3BuTue oOpraHu3moB (oHTorenes3). Craguum 3MOpHOreHesa
KUBOTHBIX (Ha mnpuMmepe srymku). JpoOnenue. Tumel apobnenus. OcoOeHHOCTH
Npo0JieHUsT MIEKONMTAIOIIKX. 3apO/IbIIIEBbIe JIUCTKU (racTpyssuus). 3aKiagka OpraHoB
U TKaHEeW W3 3apoJbILIEBBIX JHMCTKOB. B3auMHOe BiMsHME yacTeil pa3BUBAIOIIETOCS
3apojpliia (AMOpUOHANbHAS WHAYKLHKA). 3aKiajka IJlaHa CTPOEHHS >KMBOTHOIO Kak
pe3ynbTar HEPAPXUIECKUX B3aUMO/ICHCTBUI TE€HOB. Biusinue Ha
SMOpHOHAILHOE pa3BUTHE PA3IWYHBIX (PAKTOPOB OKpyxkatome cpeapl. Poct u
pazButue KUBOTHBIX. lloctomOpuonaneHblii  mepuon. [lpsmoe u  Hempsimoe
pasButue. Pa3Butne ¢ wmeramopdo3oM y OECHO3BOHOYHBIX U MMO3BOHOYHBIX
KUBOTHBIX.  buonornueckoe  3HaueHHE  NOPSIMOTO U HENPSMOTO Pa3BUTHUS, HX
pacnpocTpaHeHue B Mpupojae. Tumbl pocTa >KUBOTHBIX. DaKTOpPbI PETYISIHUH POCTa
XKUBOTHBIX U denoBeka. CTaauu MOCTAIMOPUOHAIBHOTO Pa3BUTHUSI Yy JKUBOTHBIX H
yenoBeka. [lepropl OHTOreHe3a YenoBeKa.

PasmHoxkenne wu pasButue pacreHuid. [amerodur wu cmopodur. Meiio3 B
JKU3HEHHOM ITMKIIe pactenmid. OOpa3oBaHue criop B mporecce meio3a. ['amerorenes y
pactrenuii. OIJIONOTBOPEHHE W PA3BUTHE PACTUTENIBHBIX OpraHu3sMoB. JIBoiiHOE
OIUIOJIOTBOPEHUE Yy MBETKOBBIX pacTeHuid. OOpa3zoBaHME U  pPa3BUTHE CEMEHH.
MexaHU3MBbl PEryJsuUd OHTOTeHEe3a y PACTEHUM U )KMBOTHBIX

3.2

I/ICTOpI/Iﬂ CTaHOBJICHUS nu pa3sBUTHA T'CHCTHUKU Kak HayKH. OCHOBHEIE
TeHETHYECKHE IMOHATHUSI W CHMBOJLL. [ OMOJIOTHYHEIE XpOMOCOMBI, aJlJICJIbHBIC TI'CHBI,
AJIbTCPHATUBHLBIC IIPU3HAKU, ,I[OMHHaHTHBIﬁ u peHeCCI/IBHHﬁ IMIPpU3HAK, I'OMO3UI'0TAa,
IeTCpOo3nuroTra, 4ucrad JHUHHA, FI/I6pI/I,Z[BI, I'CHOTHUII, (1)CHOTI/IH. OcCHOBHEIE
MCTOAbI TCHCTUKH . FI/I6pI/II[0J'IOFI/IquKI/II7I, HHTOHOFH‘IGCKHﬁ, MOHCKYHHPHO'FGHCTI/I‘ICCKI/II‘/’I
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3.3

Monorubpuanoe ckpeuiuBanue. IlepBblii 3akoH MeHnens — 3aKOH €IWHOOOpa3us
ruOpu0B mepBoro nokosieHus. [IpaBuno nomunupoBanus. Bropoit 3akon Mennens —
3aKOH pacIleIuieHus Tnpu3HakoB. LluTonornyeckne OCHOBBI ~ MOHOTHOPHIHOTO
cKpemuBaHus. [ unoresa 4MCTOTHI raMeT.

AHanusupymrlee CKpEIlUBaHHE. [IpomexxyTOUuHBIH Xapaxkrep
HacnenoBaHus. Pacmensienre npru3HakoB IIPU HENOJIHOM JOMUHUPOBAHUH.
JuruGpuanoe CKpELIMBaHHUE. Tpernii 3aKOH Mennens —  3aKOH
HE3aBUCUMOI0 HACJICIOBAaHUS npu3HakoB. L{urosnornueckue OCHOBBI

TUTHOPHUTHOTO CKPEIUBAHUS.

CuemnienHoe HacnenoBaHue mnpusHakoB. Pabotrer T. Moprana. CreruieHHoe
HaCJIeJJOBAaHUE TEHOB, HApYIIEHHWE CLEIUICHUS] MEXJIy T'eéHaMH. XPOMOCOMHAas Teopus
HaCJIEICTBEHHOCTH.

I'eneTnka nosia. XpoMOCOMHBIA MEXaHU3M OIpPENEICHUs 10JIa. AyTOCOMBI M IIOJIOBBIE
XpOMOCOMBI. ['OMOTamMEeTHBIA W TeTeporaMmMeTHhI mMoJl. ['eHeThueckas CTpPyKTypa
MOJIOBBIX XpomocoM. HacrnenoBaHue NMpU3HAKOB, CIEIJIEHHBIX C MOJIOM. ['€HOTUI Kak
nesoctHas cucrema. [meloTponus — MHOKECTBEHHOE JIEUCTBHE reHa. MHOKECTBEHHBIIN
ajutenu3M. B3anMozeicTBHEe HeEaUIEIbHBIX TE€HOB. KOMIUIEMEHTapHOCTb. JNHCTA3.
[Hommmepus

3.4

BsaumopneiictBue reHotuna u cpensl npu dopmupoBaHuu ¢eHotuna. M3MeHUYuBOCTbH
npu3HakoB. KauecTBeHHbIE W KOJMYECTBEHHBIC TMPU3HAKKA. BHIBI M3MEHUYHMBOCTH:
HEHACJIEACTBEHHAsl U HACIEACTBEHHAs.

MonudukanronHas n3MeHYMBOCTh. Poiib cpenbl B GOpMUPOBaHUN MOAUPHUKAITIOHHOMN
n3MeHunBOoCcTH. Hopma peakuuu npusHaka. BapuanvoHHBIA psig U BapuallMOHHas
kpuBas (B. Moranncen). CBoiicTBa MOIU(PUKAITMOHHON N3MEHUYHNBOCTH.
I'enoTunuyeckas W3MEHUYUBOCTh. (CBOMCTBA T€HOTHUMUYECKOW HW3MEHYMBOCTH. Busl
TeHOTUIINYECKOW U3BMEHYUBOCTU: KOMOMHATHBHAS, MyTallMOHHASI.

KomOunatuBHAs ©13MEHUMBOCTh. Meii03 M MOJIOBOM MPOIECC — OCHOBA KOMOMHATHBHOM
W3MEHUYMBOCTH. PO KOMOMHATHBHON HW3MEHYMBOCTH B CO3/IaHUU T'€HETHUYECKOTO
pa3zHooOpasusi B mpejesiax OJHOro BUa.

MyranyoHHass W3MEHYMBOCTb. Buabl MyTauMii: T'€HHbIE, XPOMOCOMHBIE, I'€HOMHBIE.
CHnoHTaHHblE M MHAYLMPOBAHHBIE MyTalWW. SAepHbIE U LUTOIIA3MAaTUYECKUE
MyTtaiuu. ComMaTUYecKue U MOJIOBble MyTauuu. [IpuyrHBI BOBHUKHOBEHHUS MYTallUi.
MyrareHsl ¥ X BIUSHUE HAa OPraHU3Mbl. 3AaKOHOMEPHOCTH MYTALIMOHHOIO Ipoliecca.
3aKOH TOMOJIOTHUECKHUX PSIOB B HaciencTBeHHOW usMmenuuBoctu (H.M. BaBunos).
BresaepHas ©3MEHUYMBOCTD U HACJIEICTBEHHOCTD
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3.5

Kapuotun uenoBeka. MexayHapoaHas NporpaMma HCCIEIOBAHUS T'€HOMA YEJIOBEKA.
Metonsl  W3ydeHHs] TGHETUKM  YEJIOBEKA:  T'CHEAOTWYCCKUH,  OIMM3HEIOBBINA,
LUTOTCHETUYECKUM, MOMYISUUOHHO-CTATUCTUYECKUNA, MOJIEKYJISIPHO-T€HETHYECKUM.
CoBpeMeHHOE  OIpeJelieHHne TEeHOTHIA:  IOJHOT€HOMHOE CEKBEHUPOBAHUE,
FEHOTUIIUPOBaHUWE, B ToM  uwucie ¢ nomomwbto II[[P-ananu3a. HacnencrBenusie
3a00JieBaHMsI 4YeNIOBEKa. [ e€HHBIE M XPOMOCOMHBIC OOJIE3HH uYeloBeKa. boye3Hu ¢
HACJIEICTBEHHOW MPEAPaCONOKEHHOCTHIO. 3HaueHue MEIUIUHCKOMN
FEHETUKH B TMPEJOTBPAIICHUM W JICUCHUM T'E€HETHYECKUX 3a00JIeBaHMI YeIOBEKa.
CTBOJIOBBIC KJIICTKH

3.6

JlomecTuKkanuss U CeNeKIusa. 3apokKICHHUE CeJIeKIUU W AoMmecTukanuu. Yuenue H.U.
BaBuiioBa 0 11eHTpax MpPOUCXO0KJIEHUS U MHOTOOOpa3usi KyJbTypHBIX pacTeHuid. Poib
CEJICKIIMM B CO3JaHUU COPTOB PACTEHUU M MOPOJ )KUBOTHBIX. COpT, MOPO/a, IITAMM.
3aK0oH rOMOJIOTHYECKHUX PSAJIOB B HacjeAcTBeHHOM wu3MmeHunBocTH H.M. BaBuiosa,
€ro 3HaueHHUe ISl CEJIEKIIMOHHON pabOTHhI.

Meroapsl  ceneknuoHHOW — paboThl.  MCKycCTBEHHBIN — OTOOp: MAacCCOBEIM |
WHJIMBUIYyIbHBIA. JTanbl KOMOWHAIIMOHHOM cenekiuu. VcnpiTanue mpou3BOaUTENEH
mo moToMCTBY. OTOOp MO TEHOTHNY C TMOMOIIBIO OIEHKH (EHOTHMA MOTOMCTBA U
0TOOp MO reHoTHITy ¢ moMmoIbio ananuza JIHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CENEeKIMOHHOW paboThl. PamuanuoHHBIA U
XUMUYECKUAN MyTareHes KaK HUCTOYHUK MyTaluii 'y KyJbTYpHBIX (opm
OpraHU3MOB. Hcnons3oBaHne  TE€HOMHOIO  PEAAKTUPOBAHUS u METOJIOB
pexkomOunanTHBIX JIHK a5 monmydeHust ncXoHOTO MaTepuaia sl CEeleKIIUH.
[Tonyyenne mnonumuonaoB. BHyTtpuBuaoBas ruOpuausainus. biau3kopoacTBeHHOE
CKpelllBaHue, Wi HHOpuauHT. HepoacTBeHHOE CcKpelmuBaHHWe, WM ayTOPHAMHT.
I'etepo3nc u ero mpuumHbl. Vcnons3oBaHue rerepo3uca B ceiekuuu. OTaaneHHas
rubpuamnzanus. Ilpeomonenue Oecruiofust MEXBHIOBBIX THOpHAOB. JloCTHXKEeHUS
CEJIEKLIUN PACTEHUM U KUBOTHBIX

3.7

O6’BeKTH, HCIIOJIb3YCMELBIC B 6I/IOTCXHOJ'IOI‘I/II/I, — KIJIC€TOYHBIC M TKAHECBBIC KYJIbTYPEI,
MHUKPOOPIraHMU3Mbl, UX XapaKTCpHUCTUKA. Tpa,Z[I/II_II/IOHHaH OMOTEXHOJIOT U XJ'IG6OHC‘ICHI/IC,
IIOJIYYCHHUE KUCIIOMOJIOYHBIX IIPOAYKTOB, BUHOJACIIUC. MI/IKPOGI/IOHOFI/I‘IGCKI/Iﬁ CHHTCEC3.
OOBEKTHI MI/IKpO6I/IOJ'IOl"I/I‘ICCKI/IX TEXHOJIOTHH. HpOI/I3BOI[CTBO 6CJ'IKa, AMHUHOKHCJIOT H
BHUTaMHUHOB. I/ICKYCCTBCHHOC OIINTIOAOTBOPCHHUC. PeKOHCTPYKI_[I/IH SUIEKIETOK |
KIIOHUPOBAHUC ) KUBOTHLIX. Meton TPpaHCIIaHTalluX AOCP KIICTOK.
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XpoMOCOMHAasi M TIeHHas  HHXKeHepusa.  VICKyCCTBEHHBIM  CHHTE3  TI€HAa U
KoHcTpyrpoBaHue pekomOuHaHTHbIX JJHK. JlocTixenus u nepcrnekTuBbl XpOMOCOMHOM
U TEeHHON WHXEHEepHH. MeAMUMHCKUE OMOTeXHOJOrHH. VCroip30BaHHE CTBOJIOBBIX
KJIETOK

Cucrema 1 MHOrooOpaszue OpraHuyeckoro Mupa

41

buonorudeckoe pasHooOpazue opraHu3MoB. COBpPEeMEHHAs CHCTEMa OPraHUYeCKOTro
mupa. [IpuHnune! knaccudukamuy opranu3MoB. OCHOBHBIE CUCTEMATHYECKHE TPYIIITBI
OpPTraHW3MOB.

OCO6CHHOCTI/I CTpOCHI/Ifl u KN3HCACATCIIBHOCTHU OJHOKJICTOYHBIX OpFaHI/I3MOB.
BakTtepuun, apxew, OJHOKJICTOYHBIE TPHOBI, OJHOKJICTOYHBIE BOJOPOCIH, IPYTHE
HpOTI/ICTBI. KOJ'IOHI/IZU'H)HBIC OpFaHI/ISMBI. I[BI/I}KGHI/IG OJHOKJICTOYHBIX OpFaHI/I?:MOBI
aMe0oMnJHOe, JKTYTMKOBOE, PECHUYHOE. 3aliTa Yy OJHOKJIETOYHBIX OPTaHH3MOB.
Pa3)1pa)KI/IMOCTB y OJHOKJICTOYHBIX OpFaHI/I3MOB. TaKCI/ICBI

4.2

MHOrOKIeTOYHbIE pAaCTeHHs. B3auMMOCBsA3b 4YacTeld MHOTOKJIETOYHOTO OpPraHu3Ma.
TkaHM, opraHel M CHUCTEMBI OPraHOB MHOTOKJIETOYHOrO opranu3Ma. OpraHum3m Kak
enuHoe uenoe. TkaHu pacteHuil. Tubl pacTUTENbHBIX TKaHe: 0Opa3zoBaTeNbHAs,
IIOKPOBHAsA, MPOBOJSAIIAS, OCHOBHAs, MEXaHU4eCKas. Ocobennoctu
CTPOEHUs, (yHKIMI U pacrosioKeHHs TKaHel B opraHax pacTeHui

4.3

BereratuBHble W TeHEpaTUBHbIE OpraHbl pacTeHUd. @OYHKUMM OPraHoB M CUCTEM
opranoB. Kapkac pacrenuil. [[B>kK€HME MHOTOKJIETOYHBIX PACTEHUW: TPOMU3MBI U
Hactuu. [lornomieHue  BOABI,  YIVIEKHCIOTO Tra3a W MHUHEpAIbHBIX BELIECTB
pactenusmu. Jlpixanue pacteHuid. Juddys3us ra3oB yepe3 MOBEPXHOCTb KIIETKH.
TpaHncnopTHble CUCTEMBbl pacTeHUWd. Bbimenenue y  pacteHwil. 3amura y
MHOTOKJIETOUHBIX pacTeHnil. Kytukyna. CpencTtBa macCUBHOM M XMMHYECKOW 3allUTBHI.
duroHIMAEL.

PazmpaxkxumocTs W perynsiuus 'y OpraHu3MoB. PazIpakuMoCTb M peryssmus y
MHOTOKJIETOYHBIX pacTeHHil. POCTOBbIE BeliecTBa 1 MX 3HaYCHHE

4.5

MHOrOoKJIeTOUHbIE KMBOTHBIC. B3anMMOCBsA3b YacTed MHOTI'OKJICTOYHOTO OopraHusma.
TKaHI/I, opradbl U CHCTEMBbI OPraHOB MHOI'OKJIICTOYHOI'O OpraHuiMa. OpFaHI/I3M Kak
enuHoe 1enoe. I'omeocrta3. TkaHM KMBOTHBIX U 4YellOBeKa. THIIbI )KUBOTHBIX TKaHEH:
OIUTC/IMAIbHAaA, COCIWMHUTCIIbHAA, MbIIICYHAA, HCPBHA. OcobeHHoctH CTpOCHUA,
(1)YHKI_[I/II‘/'I H PaCIIOJIOKCHUA TKaHEH B OpraHax KMBOTHBIX U YCJIOBCKaA

4.6

OpraHbl UM CHUCTEMBbl OPraHOB JKUBOTHBIX. (DYHKIMM OPraHoB M CHCTEM OpPIaHOB.
Onopa  Tema  OpraHU3MOB. Ckenerbl  OJHOKJIETOYHBIX U MHOT'OKJIETOYHBIX
KUBOTHBIX. HapyXHbII 1 BHYTpeHHUN ckeneT. CTpOEHHE U TUIIBI COEAMHEHNS KOCTEM.
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JIBM>KEHE MHOTOKJIETOYHBIX )KMBOTHBIX. [IuTaHue kxuBOTHBIX. [InTaHHe MO3BOHOYHBIX
KUBOTHBIX. JlpIxaHue ®uBOTHBIX. KoskHOE nbixanue. JKabepHoe U IeroyHoe JbIXaHue.

JIpIXaHue TMO3BOHOYHBIX >KMBOTHBIX. DBOJIOIMOHHOE YCIIOKHEHHUE CTPOCHUS JETKUX
IMO3BOHOYHBIX KUBOTHBIX. [[pIXareibHas cHCTEMa 4elOoBEKa. MeXaHW3M BEHTUJIALIMHU
JErKuX y NTULl U MJEKONMUTAKMMX. TpaHCnopT BEWIECTB y OpraHu3MoB. TpaHCHOPT
BEIIECTB Yy XKMBOTHBIX. KpoBeHOCHas cuctema um ee opranbl. KpoBeHOCHas cucrema
MO3BOHOYHBIX JKUBOTHBIX. Kpyru KpoBooOpaieHus. IBOJIIOUUOHHBIE YCI0KHEHUS
CTPOEHHUSI KPOBEHOCHOM CHUCTEMBI MMO3BOHOYHBIX JKMBOTHBIX. Brinenenue
y opraHu3moB. Beigenenue y kuBOTHbIX. CoKpaTuTenbHbIE BakyoJu. Oprasbl
BbIZIeieHUsl. CBsi3b TOJIOCTH Tella C KPOBEHOCHOW M BBIJCIUTEIHHONW CHCTEMaMH.

Beinenenue y II0O3BOHOYHBIX JKUBOTHBIX. 3amuTa y MHOTOKJIETOYHBIX
KUBOTHBIX. [IOKpOBBI M MX TpoM3BOAHBIE. Pa3znpaxumocTtsb u peryssus y
OpraHNU3MOB. PasgpaxxuMoCTe 'y  OJHOKIETOYHBIX  OpPraHU3MOB. TaKCHUCHI.

PaznpaxxuMocTh M peryisiius y MHOTOKJIETOUHBIX pacTeHUi. POCTOBbIE BellecTBa U UX
3Ha4yeHue.

HepBhas cuctema u peduiekTopHast peryisiuus y MHOTOKIETOYHbBIX )KUBOTHBIX. HepBHas
cuCTeMa U €€ OTAENbl. DBOJIIOLMOHHOE YCIIOKHEHUE CTPOCHHS HEPBHOW CHUCTEMBI y
KUBOTHBIX.

Pa3pabotka anropurmMoB u nporpamm ais 3¢¢GeKTUBHON (YHKIIMOHATBHOW aHHOTALUU
F€HOMOB, TPAHCKPUIITOMOB, MPOTEOMOB, METab0JIOMOB MHUKpPOOPTraHW3MOB, PACTCHMH,
AKHUBOTHBIX U YEJIOBEKA

Opranu3m 4eoBeKa U €ro 3I0pPOBbE

5.1

Opranbl ¥ CHCTEMBl OpraHoB uejoBeka. OTAenbl TOJOBHOIO MO3ra IMO3BOHOYHBIX
KUBOTHBIX. Pednexc m peduiektopHas myra. besycnoBHbIE U yclOBHBIE pedIeKCH.
I'ymopanbHas perymsuusi U SHAOKPUHHAS CHCTEMa >KMBOTHBIX M yesoBeka. JKemes3bl
SHJIOKPUHHOM CHUCTEMBI U UX TOPMOHBI. JleiicTBrEe TOpMOHOB. B3auMOCBsI3b HEPBHOM U
SHAOKpPUHHOM cucteM. ['unoranamo-runoduszapnas cucrema. Peduekc u pedaexropras
nyra. bezycnoBHbIe U yCIOBHbBIE pedaeKCh

5.2

3amura opranm3mMa oT OojiesHed. MMMyHHas cuctema 4yenoBeka. KileTouHbIi u
TyMOpaJbHBIM ~ MMMYHUTET. BpOXIEHHBIH, TNPUOOPETEHHBIH  crenuUIecKuid
uMMyHHTET. Teopus KioHanbHO-cenekTuBHOro ummynurera (I1. Opnux, @.M. bepuer,
C. Tonerasa). BocnanuTenbHble OTBEThl OpraHU3MOB. Posib BpPOKIEHHOTO UMMYHUTETA
B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHUI

5.3

Kposenocnas cucrema u ee opransl. Cep/iiie, KpOBEHOCHBIE COCY/bI U KpoBb. Kpyru
KpoBooOpamienus. Pabora cepaua u ee perynsuus
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5.4

Hpixanue dvenmoBeka. Jluddys3ust ra3zoB dYepe3 NMOBEPXHOCTh KIETKH. JlpIxarenmpHas
cucrema 4enoBeka. JlpixarenbHas MOBEPXHOCTb. Perymsauus apixanus. JlpIxareibHbIe
00BEMBI

5.5

[MumeBapurensHas cucremMa 4enoBeka. OTzaensl  MUIIEBApUTENbHOIO  TPAKTA.
[InmeBapurenbHbIe Kene3bl. BHYTPHUIIOIOCTHOE U BHYTPHUKIIETOYHOE MTUIIEBAPEHNE

5.6

IloxpoBsl u wux mpousBojaHble. Opranbl BblgeneHusd. Ilouku. CrpoenHue u
¢bynkumonupoBanue HeppoHa. DuimbTpanys, CEKperus U oOpaTHOE BCACBIBAHME KaK
MEXaHU3MBbI paboThl OpraHoB BbleaeHs. OOpa3oBaHUE MOYH y YeJIOBEKa

5.7

JIBrmkeHue yesnoBeka: MplieyHas cucreMa. CKeseTHbIE MBIIIIEI U uX padoTa. CTpoeHue u
THIBI COCTMHEHUST KOCTEN

Teopus 3Bomtoruu. Pa3Butue xxu3Hu Ha 3emiie

6.1

OposmroroHHass teopust Y. JlapuHa. IlpeAanochulkM BO3HMKHOBEHUS JApBUHU3MA.
JKusHp n HayuHas nestenbHOCTh Y. JlapBuHA.

JBuxymue cunsl sBomonuu BuAoB o Y. JlapBuHy (BbICOKAass HMHTEHCHUBHOCTD
Pa3MHOKEHHsI OPraHU3MOB, HACJIEICTBEHHAs! N3MEHUMBOCTh, OOph0a 3a CyIeCTBOBAaHHE,
€CTECTBEHHBIN U HCKYCCTBEHHBIN OTOOD).

Odopmnenue cunternueckoil Teopuu sBomounn (CTD). HeifrpanbHas Teopus
sBosonn. COBpeMEHHas 3BOJIIOIIMOHHAS OHOJIOTHS. 3HAUYEHHE HBOJIIOIMOHHON TEOPHUH
B (hOpMUPOBAHUH €CTECTBEHHO-HAYYHOM KapTHHBI MUpa

6.2

[Monmymsiust kak s1eMeHTapHas enuHuia 3Boironuu. COBpEeMEHHBIE METOJbI OIECHKH
TEeHETUYECKOTO pa3sHoOOpa3usi W CTPYKTyphl momynauuid. HW3meHenne reHodoHaa
MOMYJISIIUM  KaK AJIEMEHTApHOE HBOJIIOLIMOHHOE SIBJIEHHWE. 3aKOH TIE€HETHYEeCKOIro
paBHoBecus JIx. Xapau, B. BaitnOepra.

DOnemeHTapHble (DAKTOPBI (ABIKYLIUME CHIIBI) HBOJIIOLMU. MyTallMOHHBIN Ipolecc.
KomOunatuBHass wu3MeHunBOCTh. Jlpelid TeHOB — ciydaiiHble HEHaAIpaBJICHHBIC
M3MEHEHHMsI 4acToT ajuieneil B nomynsnusax. Jddext ocHoBaTens. Murpanuu. M3onsauus
MOMYJISALHN: Teorpaduueckas (IpocTpaHCTBEHHAS ), OMOJIOTHYECKast (PErpOyKTHBHAS).
EctectBennsiit or60op — Hampasismoomuil ¢akrtop sBosouud. DopMbl €CTeCTBEHHOTO
oTOopa: NBIXKYIIMMA, CTaOWIM3UPYIOMINNA, paspbiBaromuii (au3pynTuBHbIN). [lonoBoii

oTOO0P.
[TpucrocoOIEeHHOCTh OPraHU3MOB KakK pe3yJabTaT MHKPO3IBOIIONHMU. BO3HUKHOBEHHE
MPUCTIOCOONICHUH Y OpraHu3mMoB.  Apomopdo3bl U uanoananrtanuu. [Ipumepsl

HpI/ICHOCO6HCHI/Iﬁ Y OpraHu3MOB. OTHOCHUTENHLHOCTD HpI/ICHOCO6J'ICHHOCTI/I OpraHnu3mMoB.

148



Bun, ero kpurepun u crpykrypa. BumoobpasoBanue Kak pe3yabTaT MHKPOAIBOJIOIHH.
W3onsimus — kimoueBoit akrop BugoodpaszoBanus. [1yti u cmocoObl BUI00Opa30BaHUS:
aJIONAaTPUUYECKOE (reorpadudeckoe), CHUMIIaTPUYECKOE (’K0JI0TMYECKOE),
«MTHOBEHHOE» (TIOJIMIUIONIN3AIs, THOpuAn3anus). JIUTenbHOCTh 3BOIOIMOHHBIX
MIPOIIECCOB.

MexaHu3mbl HOpMUPOBAHUS OHOJIOTHIECKOTO pa3HOOOpa3usl.

Ponp sBomonuoHHOM OHOJOrMUM B pa3pabOTKe HAy4YHBIX METOJOB COXPaHEHMS
OounopazHooOpaszus. MHUKpPOIBOMIONMS W KOJBOJIOUUS MApa3sHTOB W HMX XO3SEB.
Mexanu3mbl (GOPMUPOBAHUS YCTOWYMBOCTH K aHTHOMOTHKAM U CITOCOOBI OOPBHOBI ¢ HE

6.3

Metonpl  u3ydyeHHs MakpolBoJitouuu. llaneoHTOonOrMueckue MeTONbl  U3YYEHHUS
sBommony. [lepexonnbie Gopmbl U PUIIOTEHETUUECKHUE PSAIbI OPraHU3MOB.
buoreorpadguueckue Meronpl wuzydeHus sBosounu. CpaBHeHue Gaopsl U (ayHbI
MaTepuKOoB U OCTpoBOB. buoreorpaduueckune obnactu 3emsm. Bunei-sHaemuku u
PEJUKTBHI.

OMOpPHOJIOTMYECKUE U CPABHUTEIHLHO-MOP(OIOrHUECKUE METO/IbI U3YUYEHHUS SBOIIOLUH.
'enernyeckue MeXaHU3MbI D3BOJIOLUUU OHTOTE€HE3a U TOSIBIEHUS HBOJIIOIIMOHHBIX
HOBIIECTB. ['OMOJIOTHYHBIE W AaHAJOTUYHBIE OpraHbl. PyquMeHTapHbBIE OpraHbl U
aTaBU3Mbl. MOJIEKYIIIpHO-T€HETUYECKHE, OMOXMMHUYECKHE U MaTeMaTHUeCKHe METO/IbI
n3ydyeHus osBoironuu. ['omonornuynbie reHbl. COBpEMEHHBIE METOJbl MOCTPOCHHUS
(buIoreHeTUYECKUX JepeBbEeB. XPOMOCOMHBIE MYTAIlUU U 3BOJIIOIM S TEHOMOB.

O6mme 3akoHOMEpHOCTH (MpaBwWiia) HSBOMONUH. HeoOpaTUMOCTh  IBOJIIOIUH.
AnantuBHas paauanys. HepaBHOMEpHOCTh TEMIIOB HBOJIOLMH

6.4

Hayunple  rumore3sl  NPOUCXOXKIEHUS  JKM3HM  Ha  3emusie.  AOWOTeHE3 U
naHcnepmus. JloHaydyHbIE TMPEACTABICHUS O 3apOKICHUM KU3HU (KpEalMOHH3M).
['mnore3a MOCTOSTHHOTO C€aMO3apOXKJICHUS KM3HU M €€ omnpoBepkeHue onbiTamu .
Penu, JI. Cnamnanmanw, JI. Ilactepa. I[IporcxoxkaeHne )KU3HU U aCTPOOHOJIOTHS.
OcHoBHBIE JTambl HeOpraHudeckoi HBosouuu. Ilnanerapnas (reosnoruyeckas)
IBOMIONMS. XUMHUYECKasi BOMIONMSA. AOUOTEHHBIM CHHTE3 OPraHUYECKUX BEIIECTB U3
Heoprannueckux. Ompir C. Mwumnepa u I'. IOpu. OOGpa3zoBanue mOJMMEpPOB U3
MoHoMmepoB. KoanepBatHas runoteza A.M. Onapuna, runores3a NepBUYHOTO OYJIbOHA
Jx. XonnaeiiHa, reHeTHdeckas rumnore3a I'. Memnepa. Pubo3umer (T. Yek) u runotesa
«wvupa PHK» V. TI'mnbGepra. ®opmupoBanue MeMOpaH M BO3HHUKHOBEHHE MPOTOKIICTKU.
Ucropuss 3emnum u MeroAwpl ee wu3ydeHusa. lMckomaemble OpraHMYeCKHUE OCTaTKH.
I'eoxpoHonorust u ee Meroabl. OTHOCUTENbHAasE U aOCOTIOTHAs
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reoXpoHOJIOTUs. I'e0XpoHOoIOrHUecKas IKaia: 0HbI, 3pbl, IEpUO/bl, d110Xu. HavyanbHble
JTanbl OpraHudeckoi aBoJrounu. IlosiBieHne u 3BoIIIOLMS NEPBBIX KIETOK. DBOJIIOLMS
MeTtabonu3Ma. Bo3HukHOBeHHE TmepBbIX JKocucTeM. CoOBpeMeHHBbIE MHUKPOOHbIE
OMOIJICHKU KaK aHajor MepBbIX Ha 3emiie cooOuiectB. Ctpomaronutsl. [IpokaprnoTsl u
JYKapHUOTHI.

[IpoucxoxaeHue 3yKapuoT (CUMOHOreHe3). DBOJIIOLIMOHHOE MPOUCXO0KICHUE BUPYCOB.
[IpoucxoxxaeHre MHOTOKJIETOUYHBIX OpraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX TI'pYIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tambl ABOJIONHMH BHICIIUX pacTeHuil. OCHOBHBIE apoMOP(O3bl PaCTCHUH.
Brixon pactenmii Ha cymy. I[losiBieHue CHOpPOBBIX pACTEHUNW ¢ 3aBOEBAHUE HMH
cyu. CemenHsble pacTeHus. [I[porcxoxaeHne IBETKOBBIX pacTEHUH.

OcHoOBHBIE 3Tallbl ABOJIOLUU KUBOTHOrO Mupa. OCHOBHBIE apoMOp(}O3bl KUBOTHBIX.
Bennckas ¢ayna. KemOpulickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX THUIOB. [lepBbie
XOp/AoBble KMBOTHBIE. JKM3Hb B BoJe. DBOMIOLMS MO3BOHOYHBIX. IIpomcxoxnaeHue
ampubuii u pentwmil. [IpoucxoxxneHre MIEKOMUTAIONUX W NOTHIL. [IpuHIUN
KItoueBoro apomopdosza. OcBoeHne OECO3BOHOUYHBIMHU U MTO3BOHOYHBIMH KHBOTHBIMU
CyLIN.

PasButre xu3HM Ha 3emile IO 3paM M IEPUOJAM: apXeW, MPOTEpO30H, MAIE030H,
ME3030M, KalHO3011. O061mas XapaKTepUCTHKA KIIUMAaTa U TE€OJIOTMYECKHUX
npoueccoB. [losiBIeHne U pacuBeT XapaKTEPHBIX OPraHU3MOB. YTJeoOpa3oBaHHUE: €ro
YCJIOBHS ¥ BIMSHUE HA Ta30BbIA COCTAB aTMOCHEPBI.

MaccoBble BBIMUPAHUSI — KOJIOTMYECKHE KPU3HMCHI Ipouuioro. I[Ipu4mHEI U cneacTsus
MacCOBBIX BEIMUpaHuil. COBpEMEHHBIH AKOJIOTHIECKUN KPU3UC, €0 0COOCHHOCTH

6.5

Paznenst u  3amaum  anTpomosiorud. Mertonbl  anTponoJiornu.  CTaHOBJICHHE
MPECTAaBICHHUI O TPOUCXOKICHNH YenoBeka. COBpeMEHHBIC HAyIHBIC TCOPHH.
CxolcTBO 4YelnoBeKa ¢ KUBOTHBIMU. CHCTEMaTH4ecKOe TIOJIOKECHHE 4YeJIOBEKa.
CBuIeTeNbCTBAa CXOJICTBA YEJIOBEKA C JKUBOTHBIMHU: CPAaBHUTEIHLHO-MOP(HOJIOTHUECKHUE,
aMOpHOJIorHYecKre, (HU3HO0JIOr0-OMOXUMUYECKHE, TIoBeeHUecKre. OTnYns YeoBeKa
OT KUBOTHBIX. [IpSIMOXOKICHNE W KOMIUIEKC CBSI3aHHBIX C HMM INPH3HAKOB. Pa3Buthe
TOJIOBHOTO MO3Ta ¥ BTOPOW CUTHAIBHOM CUCTEMBI.

JIBwxyiue cuitbl ((hakTOpbl) aHTPOIIOTEHE3a: OMOJIOTHYECKHUE, COITHATbHBIC.
CooTHolieHne OHOJOTMYECKUX U COIUAIBbHBIX ()aKTOPOB B aHTpornoreHe3e. OCHOBHBIE
CTaiKl aHTPOTIOTeHEe3a. ABCTPAIONUTEKH — JBYHOTHE IMPEIKH Jitoaei. YeraoBek
yMeJIbIH, TIEpBbIC U3rOTOBIICHUS OpyIuil Tpyaa. YenoBek
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MPSAMOXOJSAIIMN ¥ TEpBbIM  BBIXOJ Jiojmed 3a mpenensl  Adpuku. UYenosek
reinenpoeprekuii — 00muid MpeoK HeaHAePTATBCKOTO YeIOBEKA M YeJIOBEKa pa3yMHOTO.
UYennoBek HEaHIEPTANBCKUNA KaK BUJ JIIOACH XOJIOAHOrO KIMMara. YenoBek pa3syMHBIN
COBPEMEHHOTO THIIA, JEHUCOBCKHI 4YEJIOBEK, OCBOGHHUE KOHTHMHEHTOB 3a IMpeesiaMu
Adpukn.

DBOJIONMS COBPEMEHHOTO 4eJoBeKa. EcTecTBeHHBI OTOOpP B MOMNSIUAX YEIOBEKA.
MyrannoHHBIH mponiecc U moauMopdusM. IlomynsnnoHHBIE BOJHBI, JApeid TeHOB,
MuUrpanus u «3PQPeKT 0CHOBATEINS» B MOIMYISAIIAX COBPEMEHHOTO YEJIOBEKa.
UYenoseueckue pacbl. [lonsTie o pace. bonpme pacel: eBporneouaHas (eBpasuiickas),
aBCTPAJIO-HETPOUAHAsA (3PKBaTOpHalbHAasA), MOHTOJOUIHAs (a3MaTCKO-aMEepUKAHCKasl).
Bpewms u myTtH paccenenus uenoBeka 1o mianere. EquHcTBo yenoBeueckux pac. Hayunas
HECOCTOSITENbHOCTh pacu3Mma. [IpucrnocoOneHHOCTh uenoBeKa K pPa3sHbIM YCIOBUSAM
OoKpyxaroiei cpenpl. Brnusaue reorpaduueckoit cpeasl u apeida TEHOB Ha
MOPQOJIOTHIO U PU3UOJIOTHIO YeTIOBEKa

7 DKOCHUCTEMBI U IPUCYIIIHE UM 3aKOHOMEPHOCTHU
7.1 Paznenst u 3agaun sxosiorun. CBsI3b KOJIOTUU C IPYTUMH HayKaMu. MeTo/Ibl SKOJIOTHUH.
[Tonesbie HaOMIOAEHUSA. DKCIEPUMEHTHI B AKOJIOTHUU: IPUPOJIHBIE U JIAOOpaTOPHBIE.
MopennpoBaHue B 3KOJOTHH. MOHHUTOPUHT OKPYKArOLIEN CpeIbl: JTOKAIbHBIM,
PErvuoHaNbHbIN U IT100aTbHBIH
7.2 Oxosiornueckrue (akTopbl W 3aKOHOMEpPHOCTH WX JeiicTBus. Knaccubukamms

IKOJIOTUYECKHX (PaKTOPOB: aOMOTHYECKHE, OWOTHYECKHE, aHTpomnoreHHble. OOrme
3aKOHOMEPHOCTH JCUCTBUS dKoJIOTHYeCKuX (akTopoB. IlpaBuno wmunumyma (K.
[npenrens, HO. JIubux). TonepaHTHOCTh. ODBPUOMOHTHBIE W CTCHOOHMOHTHBIC
OpraHU3MBI.

AbGuotndeckue ¢akropel. CBeT Kak »dKojJormdeckuid ¢akrop. JleicTBue pa3HbIX
YYaCTKOB COJHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJOTHYECKHUE TPYIIbl PACTeHUU U
KUBOTHBIX [0 OTHOIICHHIO K cBeTy. CurHaibHas posib cBeTa. DPOTONEPUOAU3M.

Temmnepatypa kak 3Kojoruyeckuii ¢akrop. JlelfictBue TeMnepaTypbl Ha
OpraHU3MBI. [ToiikunoTepMHble ¥ TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE  OpraHu3mbl.  BraxHocTb KaK HKOJIOTUYECKUI daxrop.
[Ipucnocobnenust  pacreHuit K MO ITIEPKAHHIO BOJIHOTO OanaHca.

KJ'IaCCI/I(l)I/IKaI_[I/IH paCTCHI/Iﬁ 110 OTHOLICHHUIO K BOZEL. HpHCHOCOﬁHGHI/Iﬂ JKHUBOTHBIX K
HU3MCHCHHIO BOAHOI'O pCXKUMaA.

CpeI[LI obouTaHusg OpraHnu3MoOB: BOJHAs, HA3€MHO-BO3JYIIIHAA, IOYBCHHAA, FJ'Iy6I/IHHaH
NOANOYBCHHAA, BHYTPUOPraHU3MCHHAA. DOU3HKO-XUMHAYECKHE OCOOEHHOCTH cpea
oOuTaHusd OpraHnu3MoB. HpHCHOCOﬁHGHI/Iﬂ OPraHu3MoOB K JXH3HHU B PA3HLIX CpCaax.
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buonornueckue putmbl. BHemHne u BHyTpeHHUE pPUTMBL. CyTOYHBIE U TOAUYHBIE
put™Mbl. [Iprcroco6IeHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHUSIM YCIOBHH KU3HH.
XKuznennsie Gopmbl opranu3moB. [lousTre o xuzHeHHO# dopme. XKusHennsie HOpMBbI
pacTeHMii: JepeBbs, KyCTapHUKH, KYCTapHUYKH, MHOTOJIETHHE TpaBbl, OJIHOJETHHE
TpaBbl. JKu3HeHHbIE (OPMBI >KUBOTHBIX: THIPOOMOHTHI, T€OOMOHTHI, a’3pPOOHOHTEHI.
OcoGeHHOCTH CTpOCHUS 1 00pa3a KU3HH.

buotnueckne QaxkTopsl. Buabl OMOTHYECKMX B3aWMOJCHCTBHIA: KOHKYPEHIIHSA,
XMIHUYECTBO, cUMOMO3 U ero Qopmbl. [lapasuTusMm, koomepanusi, MYTYyaju3M,
KOMMeEHCAIM3M (KBapTHPAHTCTBO, HaxJeOHW4YecTBO). HeTpodudeckre B3anMoaelCTBUS
(Tommmueckue, dopuueckue, ¢dadpuueckue). 3HaueHHEe OUOTUYECKUX B3aWMOJICHCTBUIM
JUIs CYLECTBOBAaHUS OpPraHU3MOB B cpeae oOutaHus. lIpuHIUD KOHKYPEHTHOIO
UCKITIOUECHUS

7.3

DKOJIOTHYECKHE XapaKTepUCTUKH Tonmyisiiuu. [Tomynsiiust kak 6uojioruyeckasi CucTema.
Ponbs HeogHOpOAHOCTH cpeapl, PU3NIECKUX 6apbepoB U 0COOCHHOCTEM OMOJIOTHU BUJIOB
B ()OPMUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYpbl momynsuuid. OCHOBHBIE MOKa3aTeIH
MOMYJISAIMKA:  YUCJICHHOCTh, IUIOTHOCTh, BO3pacTHass W TMOJOBas  CTPYKTypa,
POXKIAAEMOCTb, MPUPOCT, TEMIT POCTa, CMEPTHOCTH, MUTPAITHSI.

DKoJiorTHuecKasi CTpyKTypa momnyssiuu. OreHKka YUCICHHOCTH TOMyJsiuu. J(nHamuka
MOMYJISAIIMA U €€ peryisanus. buotndeckuii moTeHITMAN TOMYJIAIMUA. MoieTupoBaHue
JTUHAMUKH TOMynsanui. KpuBbie pocTa YUCIEHHOCTH nonyisunn. KpuBbie BEDKUBaHMS.
Perymnsmus yuciaeHHOCTH MOMyNIALUUNA: poJib (JAKTOPOB, 3aBUCSIIUX U HE 3aBUCSIIUX OT
IJIOTHOCTH. DKOJIOTHYECKHE cTpaTeruu BUAOB (r- u K-ctparerun).

[Tonsatue 00 »Kkojoruueckod Hwuiie BUAa. MecrooOutanue. MHOTOMEpHas MOJIEIb
skosiorndecko Humm Jx.M. XatumHcoHa. Pa3Mepbl 9KOJIOTMYECKOW  HUIIIH.
[loTeHumanpHas U pealn30BaHHAs HULIU.

Bun kak cucrema monmynaanui. Apeansl BUIOB. BHABI U HUX KU3HEHHBIE CTPATETHU.
3aKOHOMEPHOCTH TIOBEAECHUS M MWUIpalUUil JKMBOTHBIX. bHojornueckue uWHBa3uu
YyXKEPOJHBIX BUIOB

74

CooOmiectBa opranu3moB. bruoneHnos u ero ctpykrypa. CBsi3u Mexay OpraHusMamMu B
OouoreHo3e. DkocuctemMa Kak OTKpbITas cucreMa (A.JDk. Tencin). OyHKIIMOHATBHBIC
OIOKM OpraHu3MOB B OKOCHCTEME: MPOJYLEHTbI, KOHCYMEHTBI, PEIyLEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue menu ©  ceTH. AOHOTHYECKHE  OJIOKHU
skocucteM. IlouBel © wibl B 3KocucTemax. KpyroBopoT BellecTB U TOTOK
SHEPTUU B IKOCHCTEME.
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OcHOBHBIE TOKa3aTelIu »dKocucTembl. buomacca u mnpoAykuus. IKOJIOTHYECKUE
MUPAMHUJIBI YUCEI, OMOMACCHI U DHEPTHH.

HampaBiieHHbIe 3aKOHOMEpPHBIE CMEHBI COOOMIIeCTB — cykneccud. llepBuyHble U
BTOPUYHBIC CYKIIECCUM U MX MPUYMHBI. AHTPONOTEHHBIC BO3JCHCTBUA HA CYKIIECCHUH.
KnumakcHoe coobmiectBo. buopasHooOpa3ue W TMOJIHOTa KPYroBOpPOTa BEIIECTB —
OCHOBA YCTOMYHBOCTH COOOIIIECTB.

[Ipupoanbie 3KOCUCTEMBI. AHTPOTIOTEHHBIE SKOCUCTEMBI. ATrpodKocucTeMa. ATpoIieHO3.
Paznuunst Mmexxny aHTpONIOTE€HHBIMU U TIPUPOTHBIMHA IKOCUCTEMAaMHU.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucreM. [opoackas ¢iopa u
(dayna. CuHaHTpomuzamusi TOpoJckoi (ayHbsl. buosormyeckoe u XO03IMCTBEHHOE
3HAQYEHHE arpodKOCHCTEM H  YpOOIKOCHUCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OPTaHU3MOB B SKOCUCTEMAX.

IlepeHoCc »HepruM W BEHIECTB MEKIY CMEXKHBIMU 3KOCHUCTEMaMH. YCTOWYUBOCTH
OpPraHW3MOB, TOMYJISIIIUNA M DKOCUCTEM B YCJIOBHUAX €CTECTBEHHBIX M AHTPOIOTEHHBIX
BO3ACHUCTBUM

7.5

buocpepa — oOmennanerapras obonouka 3emyid, TAE€  CYIIECTBYeT WU
cyuiecTBoBasia *u3Hb. Yuenue B.W. Bepuanckoro o Guocdepe. Obnactu 6uochepsl u
ee coctas. JKuBoe BeriecTBo Onochepsl u ero GyHKITUH.

3aKOHOMEPHOCTH cyiiecTBoBaHus onocepsl. OcodeHHOCTH Orochephl Kak TI00aTbHON
sKocucTeMbl. JluHammuuyeckoe paBHOBecue B Oumochepe. KpyroBopoTel BemiectB u
OMOTEOXMMHUYECKHUE ITUKIIBI (YTiIepoia, a3oTa). PUTMUYHOCTH siBieHUH B Onocdepe.
3onanbHOCTH OMocdepsrl. [lonstrue o 6Gnome. OCHOBHBIE OMOMBI CYIIIH: TYHIPA, XBOWHBIC
Jieca, CMelIaHHbIE U IUPOKOINCTBEHHBIE Jieca, CTENH, CABAHHBI, TyCTHIHU, TPOIIUYECKUE
Jieca, BEICOKOTOPhs. Kimmmar, pacTUTeNbHbIN U )KUBOTHBIH MUP OMOMOB CYIIIH.
Crpykrypa U (QYHKIUS S>KHUBBIX CHCTEM, OIIEHKa HX PECypCcHOro MOTEHLHuana u
onochepHbIX HYHKITUN

7.6

DKOJIOTHYECKHEe KPU3UChl W UX NpuuuHbBL Bo3szgeiicTBue uenoBeka Ha Ouocdepy.
3arpsizHeHue BO3AYIIHOM cpenbl. OxpaHa Bo3ayxa. 3arps3HeHue BogHOM cpeabl. OxpaHa
BOJHBIX pecypcoB. Paspymienue mnousbel. OxpaHa MOUYBEHHBIX pecypcoB. M3meHeHue
KJIMMara.

AHTpPOTIOTEHHOE BO3/CHCTBME HA PACTUTENIbHBIA W JKUBOTHBIA wmup. OxpaHa
PaCTUTENBHOTO U KUBOTHOTO MUpa. OCHOBHBIE MPUHLMUIIBI OXpaHbl npupoabl. Kpachsie
kauru. Oco6o oxpansemblie npupousie Tepputopun (OOIIT).

borannueckue cagsl ¥ 300JI0THYECKHE IMapKH.
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OcHOBHBIE  TNPUHLIMIBI  YCTOMYMBOIO  pa3BUTHSA  YEJIOBEUECTBA U HPHUPOJBI.
PanmonanbHOE TIPHUPOIOTIOIB30BAHUE W COXPAHCHHE OWOJIOTHYECKOTO Pa3HOOOpasws
3emiau
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