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JUTSL CpeJTHero 00111ero oopa3zoBaHus

Cpok ocBoenus nporpammsl: 2 roaa (10-11 kmaccer)

MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma no yue6HOMy npeamMety "buosorus” (nanee - 6Mo0THs) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit ®enepanmm»y, ®I'OC COO, Konnenumu mnpenogaBaHus
yueOHoro npeamera «bHONOTHs» U OCHOBHBIX MOJIOKEHUN (penepanbHoil pabodeil mporpamMmbl
BOCITHTAHHUS.

VYuebnbiii npeamer «IIpakTHKyM 1O pEUICHHI0 OMOJOTMYECKHX 3a7au» YriayOIEHHOTO
YPOBHSI M3y4YCHHS SBISIECTCS OJHUM W3 KOMIIOHEHTOB TNpeAMeTHOW obnactu «EcTecTBeHHO-
HayuyHble npeaMeThbly. CornacHo nonoxerussMm GI'OC COO npodunbHbie ydyeOHbIE TPEIMETHI,
u3ydyaeMble Ha YrIyOJIEHHOM ypOBHE, SIBISIIOTCS crocobom auddepeHunanuu oOyueHus Ha
YPOBHE CpEIHEro oOmero oOpa3oBaHHMS W MPHU3BAHBI OOECIEYUTH IPEEMCTBEHHOCTH MEXIY
OCHOBHBIM OOIIMM, CPEIHUM OOIINM, CPEIHUM MPO(HECCHOHATLHBIM M BBICHIMM 00pa30BaHHEM.
B To ke BpeMs KaxIplii M3 ITHX Yy4eOHBIX MPEAMETOB JOJDKEH OBITh OPHEHTHPOBAH Ha
MPUOPUTETHOE pEelIeHHEe O00pa3oBaTeIbHBIX, BOCHHUTATEIbHBIX U PAa3BUBAIOIIMX 3ajad,
CBSI3aHHBIX C MPOQOPHEHTAIMEH O0YYaIONIMXCS U CTUMYJIMPOBAaHHEM HHTEpeca K KOHKPETHOH
00J1aCTH HAYyYHOTO 3HAHMS, CBS3aHHOTO C OMOJIOTHEH, MEIMIIMHOM, YKOJOTUEH, TICUXOJOTHUEH,
CIIOPTOM UJIM BOCHHBIM JIEJIOM.

[Tporpamma no yueGHOMY npeamety "buonorus" naér npencraBieHue o LENMH U 3a/a4ax
u3ydyeHus yuyeOHoro mnpeamera «[IpakTukym Mo pemieHH0 OHOJOTMYEeCKMX 3aJay» Ha
yriayOn€HHOM ypOBHE, OIpeAenseT €ro CTPyKTypUpOBaHME 10 pas3feliaM U TeMaw,
pacripesiesieHle 1o KJ1accaM, peKOMEH1yeT MOCIe10BaTeIbHOCTh U3yUeHHs yueOHOTro MaTepuana
C Y4€TOM MEXINpPEAMETHBIX M BHYTPUIPEIAMETHBIX CBs3€H, JIOTMKM Y4eOHOro Ipolecca,
BO3pACTHBIX OCOOEHHOCTEH oOydaromuxcs. B mporpamMMe mo OMOJIOTHH peaqu30BaH MPUHIIUIL
MPEEMCTBEHHOCTH C HW3Yy4YeHUEM OHOJIOTMM Ha YpOBHE OCHOBHOTO oOOIIEero oOpa3oBaHMs,
Onmarojapst 4eMy IpPOCMAaTpUBAeTCs  HANpaBJIEHHOCTh Ha  TOCIEAYIOIlee  pa3BUTHE
OMOJIOTHYECKUX 3HAHWM, OpPUEHTHPOBAHHBIX Ha (OPMHUPOBAHHE €CTECTBEHHO-HAyYHOTO
MHUPOBO33PEHUS, 3KOJOTUUYECKOIO MBILUICHUS, IPEICTaBICHUNH O 3I0pOBOM 00pase >KM3HH, Ha
BOCIIMTaHHE OEpPEeKHOIO OTHOILIEHUS K OKpyXarolled mnpupoaHoil cpene. B mporpamme mno
OMOJIOTHH TakXe IMOKa3aHbl BO3MOXKHOCTH YydeOHOro mpeamera «buojorus» B peanusanuu
tpeboBanuit ®I'OC COO k MiIaHUPYEMBIM JMYHOCTHBIM, METAlpeAMETHBIM M HPEIMETHBIM
pesynpTaTaM o00yueHus W B (OPMHPOBAHMHM OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATEIHHOMN
JEeSTEIbHOCTH O0OydaloluXcsi MO0 OCBOEHHUIO COJEpKaHUS OHOJIoTMYecKoro oOpa3oBaHUS Ha
YPOBHE CpeHero o01mero oopa3oBaHus.

VYuebHblit npeamer «buosorus» Ha ypoBHE cpeaHero olmiero oOpa3oBaHUS 3aBeplIaeT
O6uonornyeckoe oOpa3zoBaHue B IIKOJE U OPUEHTUPOBAH Ha PACHIMPEHUE U YriIyOJeHHe 3HaAaHUN
0o0ydJaronmuxcsi O J>KMBOM TPUPOJE, OCHOBAX MOJEKYISIPHOW U KIETOYHOM OWOJIOTHH,



SMOpPUOJIOTUH U OMOJIOTUU PAa3BUTHUS, TEHETUKU, CEJIEKIMH, OMOTEXHOJOTUH, 3BOJIOLHUOHHOTO
YUEHHS U DKOJIOTHH.

Nzydenne yuebHOTO TipenmeTa «bruosiorus» Ha yriryOJeHHOM ypOBHE OPHEHTHPOBAHO HA
MOJTOTOBKY OOYYaIOLIMXCsl K IMOCIEAYIOIEMY MOJYyYEeHHI0 OMOJOTHYecKOoro oOpa3oBaHHUS B
By3aX M OpPraHM3alMsIX CPEAHEro MpodeccuoHanbHOro oopazoBanus. OCHOBY €ro coiepxaHHus
COCTaBIISIET CHUCTEMa OMOJOTUYCCKUX 3HAHWH, MOJNYUYEHHBIX MPU HM3YYCHUU OOYUAFOIIUMUCS
COOTBETCTBYIOIIIMX CHCTEMATUYECKHX pa3esioB OHOJOTMM Ha YPOBHE OCHOBHOIO OOILIEro
obpazoBanus, B 10—11 kmaccax 3Tv 3HaHUS MOJYYAIOT pa3BUTHE. TakK, pacCIUPEHBI M YIITYOJICHBI
OMOJIOTHYECKHE 3HAHUS O PACTEHHSX, JKUBOTHBIX, Ipubax, OakTepusix, OpraHu3Me 4YeIoBeKa,
O0IIMX 3aKOHOMEPHOCTSIX IKU3HH, JOMOJHUTEIbHO BKJIIOYEHBl OHMOJOTUYECKUE CBEACHUS
MPUKIIAHOTO U MOMCKOBOI'O XapakTepa, KOTOpPhIE MOKHO HCIIOJIb30BATh KaK OPUEHTUPHI IS
MoCHeAYIoLEro Beioopa npodeccur. Bo3moxkHa Takke MHTErpanus OMOJIOTHYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMHU 3HAHUSIMHU, MTOTYYEHHBIMU 00YUYaIOIUMUCS MIPU U3y4YeHUU (HU3UKH, XUMUH,
reorpaduu 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydeOHOMY mnpenmery "buonorus" oTpaxkaeT CHCTEMHO-
YPOBHEBBIM M SBONIOIMOHHBIM MOAXOABI K M3yueHuto Ouonoruu. COriacHO UM, HU3y4arOTCs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTepPHbIE JJISl )KUBBIX CHCTEM PA3HOTO YPOBHS OpraHU3alluH,
ABOJIIOIMHM OPraHMYECKOTr0 MHpa Ha 3emile, COXpaHEHHs OWOJOTHYECKOTo pa3zHooOpasus
wianetsl. Tak, B 10 kiacce HM3y4yaroTCs OCHOBBI MOJIEKYJISIPHOW U KIETOYHOW Ouosoruw,
SMOPUOJIOTUH U OUOJNIOTHH Pa3BUTHS, TEHETUKU U CENEKLIUU, OMOTEXHOJIOTUN U CUHTETUYECKON
OMOJIOTUH, aKTYaIU3UPYIOTCS 3HAHUS OOydarolmuxcs Mo OOTaHMKE, 300JIOTMH, aHATOMUH,
¢busmnonorun venoBeka. B 11 kimacce u3y4aroTcsi 3BOJIIOIMOHHOE YYEHUE, OCHOBBI SKOJIOTUHU U
yuaeHue o buocdepe.

VYueOubiii npeamer «lIpakTukym 10 pelleHHI0 OHMOJOTHMYECKUX 3aJau» IpPU3BaH
o0ecreynTbh OCBOEHUE 00YYaIOIMIUMUCS OUOIOTrMYECKUX TEOPUH U 3aKOHOB, UEH, IPUHIUIIOB U
IIpaBUJ, JIEKAIIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MHUpa, 3HAHUU O
CTPOEHUH, MHOrooOpa3uu M OCOOEHHOCTAX KIETKH, OpraHu3Ma, MOMYJSIIUK, OHOIeHO3a,
HKOCHUCTEMBI, O BBIJAOMINXCS HAYYHBIX JIOCTHKEHUSX, COBPEMEHHBIX HCCIEAOBAHUSAX B
OMOJIOTUH, TPUKIATHBIX acleKTaX OWOJIOTMYecKUX 3HaHWUU. JINig pa3BUTUS M TOIIEpKAHUS
MHTEpeca 00ydYaroIMXcsi K OWOJIOTMHM HapsAy CO 3HAYUTENIbHBIM OOBEMOM TEOPETUYECKOTO
MaTepuaia B COAEPKaHUH MPOTrpaMMBbl IO OMOJIOTUM MPEITYCMOTPEHO 3HAKOMCTBO C MCTOpHEH
CTAaHOBIICHUS M PA3BUTHUS TOM MM HHOM 00NacTH OHWOJOTHH, BKJIAJOM OTEUECTBEHHBIX U
3apy0exKHBIX YIEHBIX B PEIICHHE BAKHEHIINX OUOIIOTUYECKUX U SKOJIOTHUECKUX MPoOIeM.

Ilenb wu3ydyeHus y4yeOHOro mpeaMeTa Ha YriayOlnEHHOM YpOBHE — OBJIAJCHHE
00yJaronMMuCS 3HAHUAMHU O CTPYKTYPHO-(YHKIIMOHAIBLHON OpraHU3allMM >KUBBIX CHCTEM
pa3HOro paHra v MpHOOpEeTEeHHUE YMEHHM MCIONB30BaTh 3TU 3HAHUS B (DOPMUPOBAHHH WHTEpeca
K omnpeaenéHHoi 00nacTu MpoecCHOHANBHON NIEATENbHOCTH, CBSI3aHHONW ¢ OMONOTHEH, WIn K
BBIOOPY Y4EOHOTO 3aBEICHUS JIJIS1 TIPOIOJDKEHNS OMOJIOTHYECKOTO 00pa30BaHus.

Jloctuxenue 1enu u3ydeHus ydeOHoro npeamera «buosiorus» Ha yriiyOJ€HHOM YpOBHE
obecrneunBaeTcs pelieHueM CIEeAYIOINX 3a1au:

OCBOGHHE OOYdYalOIIMMHUCA  CHUCTEMBI  OHMONIOTMYECKUX  3HAHUU: 00  OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHIICMIHMSIX, THIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX W TpaBUiIaX,
COCTABJISIIONIMX ~ COBPEMEHHYIO €CTeCTBEHHO-HAYYHYI) KapTHHY MHpa; O CTPOCHHH,
MHOT000pPa3uu U OCOOEHHOCTAX OMONOTHYECKUX CHCTEeM (KJIeTKa, OpraHu3M, MOMYISALUs, BUJ,
OmoreorieHo3, Ouocdepa); O BBIIAIOIIMXCSA OTKPBHITUSAX U COBPEMEHHBIX HCCIECIOBAHUSX B
OHoJIOrny;



O3HaKOMJIEHHE  oOydJaromuxcs ¢  METOAAMU  MO3HAHUSA  KMBOH  NPUPOABL:
UCCIIEIOBATEILCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM M KIETOYHOW OMOJIOTHH,
AMOPHOJIOTUN ¥ OMOJIOTUH Pa3BUTHUS, TCHETUKU M CEJIEKIINH, OMOTEXHOJIOTHH U CHHTETHYECKON
OuoJIOTMH,  MAJEOHTOJOIMH, SKOJOIMM); METOJAAMH  CaMOCTOSITEIbHOTO  IPOBEICHUS
OMOJIOTMYECKUX MCCIEeIOBaHUNH B J1abopaTopuum M B IpHUpone (HaONOJeHHE, H3MEpEeHHe,
AKCIIEPUMEHT, MOJICTIMPOBAHMUE);

OBJIaJIcHUE OOYYaIOLUMUCS YMEHMSIMHM: CaMOCTOSITEIbHO HAaXOAWTh, aHAIM3UPOBATh U
UCIIOJIb30BaTh OMOIOTMYECKYI0 HH(POPMALIHIO; MOJIb30BaThCS OMOJIOTNYECKON TEPMUHOIOTHEN U
CUMBOJIMKOW; YCTaHaBIMBaTh CBSI3b MEXAYy pa3BUTHEM OMOJIOTMM M COLHUAIBHO-
HSKOHOMHYECKUMH U SKOJOTHYECKHMHU IPOOJIEMaMH YEJIOBEYECTBA; OLEHHMBATH ITOCIIEACTBUS
CBOCH JeATENPHOCTH 10 OTHOIIEHUIO K OKpY)KAIoLIed NpUpOIHON cpenae, COOCTBEHHOMY
3J0POBBIO ¥ 3[I0POBBIO OKpYXKAIOIIMX JIroJed; OOOCHOBBIBaTH U  COOJIOAATH  MEpbI
npopMIaKTUKN MHPEKIMOHHBIX 3a00J1€BaHul, NMpaBWiia MOBEJCHHUS B IPUPOJE U OOecredeHUs
0€30MacHOCTH COOCTBEHHOM >KM3HENEATEIbHOCTH B YPE3BbIYAMHBIX CUTyalUsX MPUPOIHOIO U
TEXHOICHHOI'O XapaKTepa; XapaKTepHU30BaTh COBPEMEHHbIE HAay4dHblE OTKpPBITHUS B o0nacTu
OHOJIOTHH;

pasBUTHE y 00YYaIOLINXCS MHTEUIEKTYalbHBIX U TBOPYECKUX CIIOCOOHOCTEN B Ipolecce
3HAKOMCTBA C BBIJAIOLUIUMUCS OTKPBITHUSIMU M COBPEMEHHBIMU HCCJIEIOBAaHUSMU B OHOJIOTUH,
pellaeMbIMi €10 IpoOJieMaMu, METOJ0JIOTMEd OMOJIOrMYecKOro MCCIEI0BaHusl, MPOBENEHUS
9KCHEPUMEHTAJIbHBIX MHCCIIECAOBAaHUM, pelleHus OMOJIOTMYECKUX 337ad, MOJAEIMPOBAHUSA
OMOJIOrNYECKUX 0OBEKTOB U IIPOLIECCOB;

BOCIIMTAHHUE Y OOYYArOIIMUXCS LIEHHOCTHOIO OTHOLIEHMsS K JKUBOM IMPHUPOJE B LIEIOM U K
OTHENbHBIM €€ O0beKTaM M SBJICHUSM; (OpPMHUPOBAHME HKOJOTHYECKOW, TE€HETHYECKON
IPaMOTHOCTH, OOLIEH KyJNbTyphbl MOBEIEHUS B NPUPOJE; MHTErPALlMM €CTECTBEHHO-HAY4YHbIX
3HAHUH;

npuodpereHne 00y4aroIUMUC KOMIIETEHTHOCTH B PALIMOHAIIBHOM MPUPOI0NOJIB30BaHUN
(cobmrosileHne TpaBWJI MOBEACHUA B MPUPOJE, OXpaHbl BHUAOB, JKOCHCTEM, OHochepsl),
COXPaHEHHH COOCTBEHHOI'O 3/I0pOBbSl U 3/I0POBbsSl OKPYKAIOIIMX Jrojed (COOMoeHus Mep
npopuiakTuku  3a0oneBaHui, oOecrieyeHHe  0€30MACHOCTH  JKU3HEAEATEIIBHOCTH B
Ype3BbIYAITHBIX CUTYaLUAX MPUPOJHOTO U TEXHOTEHHOIO XapaKTepa) Ha OCHOBE UCIOJIb30BaHUS
OMOJOTrNYECKUX 3HAaHUN U YMEHUI B IOBCETHEBHOM KU3HU;

CO3/laHME YCJIOBUH JJIi OCO3HAHHOIO BbIOOpa OOYYaIOUIMMHUCA HHIAMBHYyaTbHON
00pa3oBaTeNbHOW  TPAaeKTOPUH, CIOCOOCTBYIOUIEH MOCHeayoleMy MNpoQecCHOHaTbHOMY
CaMOONPEJEIEHNI0, B COOTBETCTBUU C WHJMBHUIYaJbHbIMH MHTEpPECAMH M NOTPEOHOCTIMU
peruoHa.

OO011ee yuc10 4acoB, OTBEACHHBIX HA H3y4eHHe Kypca - 68: B 10 kiacce — 34 yaca (1
yac B Hejied10), B 11 kiacce — 34 yaca (1 yac B Helesn10).

OTb6op oOpraHu3alMOHHBIX (OpPM, METOJOB H CPEACTB OOydYeHHs]  OWOJIOTHH
OCYIIECTBIISIETCS ¢ YYETOM CHEUM(PHUKU €ro COJEp>KaHUS U HANpaBIEHHOCTU HA MPOAOKEHHE
O6uonornyeckoro 0o0pa3oBaHUs B OPraHMU3ALUAX CPEIHEr0 MPO(PECCHOHATBHOTO U BBICIIETO
o0Opa3oBaHusl.

OO0s3aTeNbHBIM YCIOBHEM IMPH O0yYeHMHM OMOJIOTMU Ha YIiayOJIEHHOM YpOBHE SBIISETCS
MpOBEACHUE J1aOOpaTOPHBIX U TMpakTHUeckux pabdor. Takke ywacTtue oOydammxcs B
BBIMIOJIHEHUH  TMPOEKTHBIX U y4eOHO-HCCIIEOBATENbCKUX  paboT, TeMaThKa KOTOPBIX
ONpEAENAETCS YUYUTEIIEM Ha OCHOBE MMEIOIIMXCS MaTepUaIbHO-TEXHUUYECKUX PECYPCOB U
MECTHBIX MPUPOIHBIX YCIOBUH.



COJEPKAHUE OBYYEHUA
10 KJIACC

CopepxaHue NpOrpaMMbl, BBIIEICHHOE KVYpPCU6OM, HE BXOAUT B IIPOBEPKY
rocyaapcTBeHHOM utorooii arrectanuu (I'MA).

Tema 1. XuMmuveckasi Opranu3anus KiIeTKU

XUMHUYECKUN COCTaB KIETKH. Makpo-, MUKPO- U YJIbTPaMHKpPOAJIEMEHTH. Bona u eé
pOJIb KaK PACTBOPUTEIS, PEareHTa, y4acTUE B CTPYKTYPUPOBAHUU KIIETKH, TEIIOPETYIIALHNH.
MuHepalibHble BelIeCTBa KJIETKHM, UX Ouojoruuyeckass pojib. Poib KaTHOHOB M aHHOHOB B
KJIETKE.

Opranuueckue  BemiecTBa  KJIeTKUM.  buonoruueckue — monumepsl.  benkwu.
AMUHOKUCIIOTHBIN cocTaB 6enkoB. CTpyKTypsl 0esIkoBOM Mosekysnbl. IlepBuyHas cTpykrypa
Oenka, menTHAHAs CB3b. BropuuHas, TpeTuuHas, yeTBepTHUHAs CTPYKTYphl. JleHaTypauus.
Coiicta 6enkoB. Kimaccudukamus 6enkoB. buonorndeckue Gpyakmmuu 6enkoB. /Ipuonul.

VYrneBoabl. MoHOCaxapu/ipl, JUcaxapH/bl, OJIMrocaxapuisl U nouucaxapuabl. O0muin
IUIaH CTPOEHHUS U (PU3MKO-XMMHUYECKHE CBOWCTBa yrieBoAoB. buonornyeckue ¢yHKuun
YIJI€BOJIOB.

Jlummapl.  [mapodwmnsHo-THApOGOOHBIE  cBolicTBa.  Kitaccudukamuss — IUNAIOB.
Tpurnuuepunsl, docdomumuapl, BOCKH, crepouabl. buomorndyeckne (GyHKIMH JTHIUIOB.
OOuue cBoiicTBa OMOIOrMYECKMX MEMOpaH — TEKy4ecTh, CIIOCOOHOCTh K CaMO3aMbIKAHUIO,
IIOJIYTIPOHULIAEMOCT.

Hyxneunosbie kucnotel. JIHK u PHK. Crpoenue HykinenHOBbIX KUCIOT. HykineoTuasl.
[punnun kommnementapHoctu. [IpaBuno Yapradda. Crpykrypa JIHK — nBoitHas criupainsb.
Mecronaxoxaenue u 6nonornyeckue pynkuuu JHK. Buast PHK. @ynkuuu PHK B kietke.

Crpoenne Monekynsl AT®. Makpospruueckue cBa3u B Mojekyiae ATO.
buonoruueckue ¢ynxiuun AT®. BoccraHoBiIeHHbIE MEPEHOCUUKH, UX (DYHKIUU B KIIETKE.
lpyeue wnyxneozuompugpocghamer (HT®D). CexsenupoBanue JHK. Memoowr cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHas 6uosiorusi: OMoXuMHUYeckre U 0Mo(pu3nYecKkue UCCIeJOBaHUs COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYphl OuoMmonekyn. Mooenuposanue cmpykmypol u QYHKYUL
Ouomonexyn u ux komniekcos. Komnvromepuuiii ousaiin u op2anuueckuil cunmes OUOMOIEKY
U UX HeNnpupoOOHbIX AHAL0208.

JdemoHcTpanuu

[Toptpeter: JI. Ilomunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankiun, O.
Conrep, C. [Ipy3unep.

Huarpammsl: «PacmpeneneHrie XMMHUYECKHX JJIEMEHTOB B HEXHMBOW INPUPOJIEY,
«Pacnipenenenne XUMHYECKUX IEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmuupl u cxembl: «lleprognyeckas TabaMIa XUMUUECKUX JIEMEHTOBY», «CTpoeHune
MOJIEKYJbl BOJBD», «BemiectBa B cocTaBe opraHu3zMoB», «CTpoeHHE MOJEKYJbl Oenkay,
«CTpyKTyphl 6€7IKOBOM MOJIEKYIBD», «CTpOoeHUE MOJIEKYJ YTIeBOJ0BY», «CTpoeHUE MOJIEKYI
TunuaoBy», «HykiienHoBble KUCIOTHIY, «CTpoeHne MOJIEKYIbl ATD».



OO6opynoBaHue: XUMUYECKas ocy1a 1 000py10BaHUE.

JlabopaTopnas pab6ora «OOHapyXkeHHE OCJIKOB C TIOMOIIBIO KadyeCTBEHHBIX
peaKuuii».

JlaGopaTtopnas pabGora «lccnenoBaHue HYKJIEHHOBBIX KHCIOT, BBIICICHHBIX U3
KJICTOK PA3JIMYHBIX OPraHU3MOB.

Tema 2. Ctpoenue 1 yHKUMH KJIETKH

Tumbl  KJIETOK:  JyKapHOTHUecKass M nIpokapuornyeckas.  CTpyKTypHO-
(byHKIMOHATIBHBIE 00pa30BaHUs KIETKH.

CtpoeHue mpokaproTHYeCKOH KieTku. Kierounas cTeHka OakTepuii W apxew.
Oco6eHHOCTH CTPOEHHUS reTepoTpodHON U aBTOTPO(GHON MPOKAPHOTHUECKUX KIIeTOK. MecTo
U pOJIb IPOKApUOT B OMOIIEHO3aX.

Crpoenne W (YHKIMOHHPOBAHHE JSYKAPUOTHYECKOH KieTku. Ilmazmarmueckas
MeMmOpaHa (miasmanemma). CTpykTypa miazmatuueckoid memOpanbl. TpaHcIOpT BellecTB
yepe3 IJIa3MaTUYeCKyl0 MeMOpaHy: mnaccuBHbIA (auddysus, obneruéHnas auddysus),
aKTUBHbIN (NMEpBUYHBIH M BTOPUYHBIA aKTUBHBIA TpaHcnopt). IlomynpoHuniaemMocTsb
MemOpanbl. PabGota HaTpwii-KaaueBOro Hacoca. OHAOIMTO3: MHHOLUMUTO3, (arouuTos.
Ox3ouuto3. Knerounas crenka. CTpykTypa M (YHKIMH KIETOYHOM CTEHKUM pPACTEHHH,
rpuboB.

Huronnasma. [{utozons. [lutockener. Jprmwkenune nuroriazmbl. OpraHouabsl KIETKH.
OpHoMeMOpaHHbIE OpraHouabl KJIETKU: JHAomuiazmatuueckas cerb (OIIC), ammapar
lonbmky, JWM30COMBI, MX CTpoeHHMEe U (QyHKUMH. B3auMocBs3p 0JHOMEMOpaHHBIX
opraHouJioB KieTku. CTpoeHue IrpaHyisIpHOrO peTHKyiIyMa. Mexanuzm Hanpasienus O6eikos
6 OJOIIC. Cunte3 pactBopuMbix OenkoB. CHHTE3 KIETOUYHBIX MeMOpaH. [magkuii
(arpanymsipHbI) SHAOIUIa3MaTHUEeCKUd peTukyiayM. CekperopHas GYyHKIUS —anmnapaTa
Tlonbmxu. Moougurkayusa 6enxoe 6 annapame I onvoxcu. Copmuposka 6enxkos 6 annapame
T'onvoorcu. TpaHCHOPT BelleCTB B KieTke. Bakyonu pacturenbHbIX kieTok. KieTounslit cok.
Typrop.

[TosnryaBTOHOMHBIE OpPraHOWJBI KJIETKH: MHUTOXOHIPUHU, IUIACTUIBL. [Ipoucxodcoenue
mumoxonopuii u naacmud. Cumouocenes (K.C. Mepeockosckuii, JI. Mapeynuc). Ctpoenue u
GyHKIMHN MUTOXOHApHM W T1utacTuA. IlepBuuHble, BTOPUYHBIE W CIIOKHBIE IJIACTHU]BI
(OTOCUHTE3UPYIOLINX 3YKAapHOT. XJIOPOIJIACThl, XPOMOIUIACTHI, JIEHKOIUIACThl BBICIIUX
pacTeHui.

HememOpannble opraHouasl kieTku CTpoeHune M (GYHKUMHM HeMeMOpaHHBIX
OpraHouJioB KkieTku. Pubocomsl. Ilpomexcymounvie ¢uramenmoi. MHUKPODHUIAMEHTHI.
Axmunogvle  muxpogunramenmol.  MBbIIIEUHbIE  KIETKU. AKMuHO8ble  KOMNOHEHMbL
HembluleuHvlx Kiemok. MukpoTpyOouku. Kierounsnii nentp. CTpoeHHe U JIBH)KEHUE
KTYyTUKOB U pecHMYeK. MukpotpyOoukn  nuromnasmbl.  LleHTpuons.  benku,
accoyuuposanuvle ¢ MUKpoguiamenmamu u Mukpompybouxkamu. Momophuie benxu.

SAnpo. Obonouka aapa, XpOMAaTHH, KapyUOIUIa3Ma, SAPBIIIKHA, UX CTPOCHUE U (PYHKIIHH.
SAnepupiii  OenkoBblii  MaTpukc. IIpocTpaHCTBEHHOE  pacHoiOKEHHE XPOMOCOM B
uHTephazHoM siape. Dyxpomamun u cemepoxpomamuH. Beaku XpoMaTHMHa — THCTOHBI.
Hunamuka soepnoti obonouxu 6 mumose. Aoepnuiii mparcnopm.



Knerounble BkimtoueHus. CpaBHHUTENbHAs XapaKTEPUCTUKA KJIETOK 3YKapHOT
(pacTuTenbHOM, )KUBOTHOM, TPUOHOI).

JdemMoHcTpanuu

[Toptpetsl: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuubl 1 cxembl: «CTPOCHHE JYKAPUOTHYECKOW KIETKH», «CTpoeHHE >KMBOTHOM
KIeTKN», «CTpoeHHe pacTUTENbHOM KiIeTkn», «CTpoeHHe MUTOXOHAPUN», <«Slrpon,
«CTpoeHHe POKaApUOTHYECKOM KIETKH.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MUKPOIpENapaTshl PacTUTEIbHBIX, KHUBOTHBIX
KJIETOK, MUKpOIIpenapaTbl 0aKTepUaIbHbIX KJIETOK.

JlaGoparopHas padora «3yueHne cTpoeHHs KJIETOK Pa3IUYHbIX OPraHU3MOB).

IIpakTnyeckas padora «/3ydeHne CBONCTB KIIETOYHONH MEMOpPaHBI».

JlabopaTtopnass pabGora «lccienoBanue miazMoiM3a W J€MJasMoiiM3a B
PaCTUTENBHBIX KIIETKAX».

IIpakTnueckass padora «l/3yueHue JABMKEHHMS LUTOIUIa3Mbl B PACTUTENBHBIX
KJIETKaX».

Tema 3. O0MeH BelecTB M NpeBpallieHNe JHEPTUH B KJIeTKe

AccuMuIsIIMS. M TUCCUMMJISILIMA — JBE€ CTOpPOHBI MeTabonu3ma. Tumbl oOMmeHa
BEIIECTB: aBTOTPO(HBIA M reTepoTpodHbI. YdacTue KHCIopoJa B OOMEHHBIX Ipoleccax.
DOHepreTuyeckoe oOecrieyeHne KIeTKU: npeBpamerne ATD B 0OMEHHBIX Mporeccax.
@depMeHTaTUBHBIA XapaKTep peakiuil KJIeTOYHOro Meradonuzma. @EepMEHThI, UX CTPOEHUE,
cBoiicTBa W MexaHu3M JeiictBus. Kodepmentsl. OTinunst GepMEHTOB OT HEOPraHMYECKHX
KaTanu3atopoB. benku-akTuBaTtoppl U OEIKU-MHTHMOUTOPBI. 3aBUCHUMOCTb  CKOPOCTH
(epMEHTATUBHBIX PEaKIMi OT Pa3INYHBIX (PaKTOPOB.

[lepBHYHBII CUHTE3 OPraHUYECKHUX BEIIECTB B KieTKe. PDOTOCUHTE3. AHOKCUCEHHbIU U
okcucennvlll omocunmesz y obaxkmepui. Ceemocobupaiowjue nuemenmsl U NUSMeHmMbl
peakyuonnozo yenmpa. Poib XJI0pomnaacToB B npouecce porocuHTeza. CBeTOBas U TEMHOBAs
¢dazel. @omoovixanue, Cs., C4. u CAM-munvr pomocunmesa. IIpogykTHBHOCTH ()OTOCUHTE3A.
Bnusinue pa3nuyHbix pakTOpoB Ha CKOPOCTh GOTOCHHTE3A. 3HaUeHHE (POTOCUHTE3A.

XemocuHrte3. Pa3HooOpazue OpraHM3MOB-XEMOCHMHTETHKOB: HUTpHUDULUpYOIIHE
OakTepuH, xeae300aKkTepun, cepodaKkTepun, BOJOPOAHbIE OaKTepuu. 3HaUCHHE XEMOCUHTE3A.

AHa’poOHble opraHu3mbl. Buabl Opoxkenus. IlpoaykTel OpoxkeHus U HX
WCII0JIb30BaHNE YEJIOBEKOM. AHAa’POOHBIE MUKPOOPTaHU3MbI KaK 00bEKThl OMOTEXHOJIOTHH U
BO30yauTENN OONIE3HEH.

AdpoOHBIE OpraHu3Mbl. DTamnbl dHEpreTudeckoro oomena. [loAroroBUTENbHBIN ITAIl.
I'mukonus — 6ecKucIopoaHOE paclIeIyIEHUE TII0KO3bI.

buonornueckoe OKUCIEHHE, WJIM KJIETOYHOE JbIxaHHe. Poiib MUTOXOHIpUNA B
nporeccax — Ouosyoruueckoro  okucineHus. Luknanueckme peakiuu.  OKUCIUTENBHOE
dbochopunupoBanue. Iuepeus memopannozo epadouenma npomonos. Cuumes AT®@: paboma
npomonnou AT®-cunmaszvl. llpeumyiecTBa a’poOHOrO MyTH OOMEHa BEIIECTB TMeper
aHa’poOHBIM. DPPEKTUBHOCTH SHEPTETUUECKOTO0 0OMEHa.

JdemMoHcTpanuu



[Toptpetrsr: k. Ilpuctom, K. A. Tumwupszes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmuier u cxembl: «DOTOCHHTE3Y, «DHEPreTHUECKU 00MeH», «buocuHTe3 Oenkay,
«Ctpoenue pepmeHTay, «XEeMOCHHTE3.

O6opynoBaHue: CBETOBOM  MHKpPOCKON, 00OpyAOBaHHWE MJii  HPUTOTOBICHUS
IIOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopHas paGora «/3ydyeHue KaTaIUTUYECKOH aKTUBHOCTH (hepMeHTOB (Ha
IIpUMEpPE aMUJIa3bl WK KaTajaasbl)».

JlabopaTopHasi pa6ora «l3ydyeHue ¢GepMEHTATHUBHOTO pACHICIICHUS IEPOKCHIA
BOJIOPOJa B PACTUTEIBHBIX U JKUBOTHBIX KJIETKAX».

JlaGopaTopHas padora «CpaBHEeHHE TPOLIECCOB (POTOCHHTE3a M XEMOCHHTE3a.

JlaGopaTopHas padora «CpaBHEHHE TPOLIECCOB OPOKEHUSI U IBIXAHUSI.

Tema 4. HacieacrBenHasi MHpopManus U peaju3anus eé B KJIeTKe

Peakuun MarpuuHoro cuHre3a. IIpuHIMI KOMIUIEMEHTApHOCTH B  peaKLMsIX
MaTpU4YHOro cuHTe3a. Peanmzanus HacnencTBeHHoOM mHdopmaiuu. ['eHeTnyeckuil Koj, ero
couctBa. Tpanckpunumss — wMarpuusblii cuHTe3 PHK. IlpuHnmner Tpanckpunnmu:
KOMIUIEMEHTAPHOCTh, aHTUIAPAJIEIbHOCTh, ACUMMETPUUYHOCTh. Co3pesanue MampuyHvlx
PHK 6 sykapuomuueckou knemxe. Hexooupyrowue PHK.

Tpaucmsius u e€ stanbl. Yuactue Tpancnopteix PHK B OmocunTe3e Oenka. Y cimoBus
ouocunresa 6enka. Koguposanue amuHokuciot. Ponb pubocom B OnocunTe3e OemKa.

Cogpemennvie npedcmasnenuss o cmpoeruu 2enog. OpraHuszalus FreHoMa y MpOoKapuoT
U 9yKapuoT. Perymsmus akTuBHOCTH FeHOB y npokapuoT. ['unote3a onepona (d. XKaxoo, XK.
Mano). Monexynsapnvie mexanusmol dKcnpeccuu 2eHog y sykapuom. Ponv xpomamuna 6
peaynayuu  pabomwvl 2enos. Perynsainuss oOMEHHBIX HpoleccoB B kieTke. KieTouyHsiit
rOMEOCTa3.

Bupycsl — HekieTouHble (GOpPMBI KU3HU U 00IMraTHble napa3uThl. CTpoeHHE MPOCTHIX
U CIIO’KHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaron. Kusznennwiii yukn /[HK-coodeporcawjux
supycos, PHK-cooepoicawux eupycos, o6akmepuogacos. QbpamHnas mpancKpunyus,
pesepmasa, unmezpasd.

BupycHble 3a0osieBaHusi 4enoBeKa, >XUBOTHBIX, pacteHuit. CIINJ, COVID-19,
COLIMAJIbHBIE U MEIULIMHCKUE MTPOOIIEMBI.

Buounpopmamura: unumeepayus u ananuz  6oavuwux maccusos  («bigdatar)
CMpYKmMypHuIX Ouonocudeckux Oaunvix. Hanomexnonocuu 6 Ouonoeuu u meouyuHe.
IIpoecpammupyemvie pynkyuu 6enxkos. Cnocobbi 00cmasKu 1eKapcms.

JdemMoHcTpanuu

[Toptpetsr: H. K. Konsuos, /1. 1. IBaHOBCKUIA.

Tabmumet u  cxembl: «buocunTe3 Oenka», «[eHeTHueckuii Kom», «Bupycs,
«bakTepuodarm.

IMpakTnyeckas padora «Co3nanre MOICIH BUPYCay.

Tema 5. ZKu3zHeHHbI UKJI KJIETKH

Knerounslii nuki, ero mepuonsl u perymauusa. Mutepdaza u muto3. OcobeHHOCTH
nporeccoB, Mnporekarommx B uHTeppaze. IlogroroBka  KIETKM K JCNEHHIO.



[IpecunTeTnyeckuii  (MMOCTMUTOTHYECKUI), CHHTETHYCCKUA M  MOCTCUHTETUYECKHM
(IpEeMHUTOTUYECKHH ) TEpUOIbl UHTEP(A3HI.

Marpuunsiii  cunre3 JHK — pemumkanusa. Ilpunnuner  permmmkanuu  JTHK:
KOMILUIEMEHTAPHOCTh, TOJYKOHCEPBAaTUBHBIA CHUHTE3, AHTUIAPAUICIBHOCTh. MexaHu3m
pemwukauun  JIHK. Xpomocombl. CtpoeHue xpomocoM. Temomepbl H  TelloMepasa.
XPOMOCOMHBIN HA0Op KJIETKH — KapUOTHUII. JIUTUIONTHBIN ¥ TarIOnHBIH HA0OPBI XPOMOCOM.
I'omonornyneie xpomocoMsl. [10710BbIE XPOMOCOMBI.

Jenenne kiaeTku — MuTo3. CTaiuu MHUTO3a M MPOUCXOJIAIINE B HUX Mpolecchl. THIb
murto3a. KapuokuHes n nutokrnHes. buonornueckoe 3Ha4eHUE MUTO3A.

Perynsmus MuToTHyeckoro Iukia kietku. IIporpammupyemasi kiaeTo4yHas TuOenb —
aroITo3.

Knerounoe simpo, XpoMocombl, (YHKIMOHAJIbHAs TE€HOMHKA.  Mexanuzmol
nponughepayuu, oughgepenyuposku, cmapenus u 2uderu kiemox. «Llugposas knemray —
ououngopmamuueckue mooenu GyHKYUOHUPOBAHUSL KIEMKUL.

JdemMoHcTpanuu

Tabnuupbl U cxeMbl: «KU3HEHHBIM UK KIETKW», «MuTo3», «CTpoeHHEe XpOMOCOMY,
«Penmukanusa [JJHK».

O6opynoBaHue: CBETOBOI MUKPOCKOII, MUKpoIipenapaTsl: «MHUTO3 B KJIETKaX KOpeIIKa
JTyKay.

JlabopaTopHas padora «/3yueHue XpoMOCOM Ha TOTOBBIX MUKPOITpEerapaTaxy.

JlabopaTopnas padora «Habmoenne MuTo3a B KJIeTKaX KOHUMKA KOpEIIKa JyKa (Ha
TOTOBBIX MUKpPOIIpEnapaTax)y.

Tema 6. PasMHoOKeHue U pa3BUTHE OPTAaHU3MOB

DopMBI pa3MHOXKEHUSI OPTaHU3MOB: Oecroyioe (BKJIIOYash BEreTaTUBHOE) U IOJIOBOE.
Buner 6ecrionoro pa3MHOXKEHHUS: TOYKOBAaHKUE, CLIOPYISAIUS, pparMeHTalHsI, KITOHHPOBAHHE.

[TonoBoe pasmuHoxkenue. IlomoBbie kneTku, win ramersl. Meio3. Ctagum Meiiosa.
[ToBenenue xpomocom B Merno3e. Kpoccunrosep. bronornuecknii cmMbIcit MeH03a U ITOJIOBOTO
nporecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimieBoe pazButue. l'ameroreHe3 y JKUBOTHBIX. [lonoBble Kene3bl.
OOpazoBaHue 1 pa3BUTHE MONOBLIX KIeTok. CriepmaToreHe3 u ooreHe3. CTpOeHHE MOIOBBIX
KJIETOK.

OrmiotoTBOpEeHHE 1 SMOPUOHAIBHOE Pa3BUTHE KUBOTHBIX. CTIOCOOBI OIJI0I0TBOPEHHUS:
HapyKHoe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). OMOpUONOTHs — Hayka o
pa3BUTHUH OPraHU3MOB. Mopghozcenez — oona us enasnvlx npobrem smobpuonocuu. Konyenyus
mopghoeenos u mooenu mopgoeeneza. Ctaauum 3MOpUOTEHE3a >KMBOTHBIX (HA TpUMeEpe
nsarymkn). [pobnenue. Tunsl apoOnenus. /[lemepmunupoganunoe u HeOepMUHUPOBAHHOE
opobnenue. bnacmyna, munet 6nacmyn. OcoOEHHOCTH JPOOJIECHUS MIIEKOMUTAIOIINX.
3apojpiieBple JUCTKU (TacTpyisiiust). 3akjajka OpPraHOB M TKaHEH W3 3apObIIIEBHIX
JUCTKOB. B3amMHOEe BIUSHHE 4YacTed pa3BUBAIOIIETOCS 3apojblimia (d3MOpHOHATBHAS
WHAYKIOMS). 3aKiajgka IUlaHa CTPOCHHsI JKMBOTHOTO KaK pe3ylbTaT HepapXUuecKux



B3aNMOJICICTBUII TeHOB. BiusHue Ha >MOpHOHANBbHOE pa3BUTHE PA3IMYHBIX (HaKTOPOB
OKPY’KaroIlEeH CPEbl.

Poct u pasBurue xuBoTHBIX. [locTamOpuonanbHbli nepuon. Ilpsmoe u HempsimMoe
pasButHe. Pa3Butne c¢ meramopo30M y OECHO3BOHOYHBIX M ITO3BOHOYHBIX JKHBOTHBIX.
buonornueckoe 3HaueHHE NPSAMOIO U HENIPSAMOIO Pa3BUTHS, UX PACIPOCTPAHEHUE B IIPUPO/IE.
Tunel pocra XUBOTHBIX. (DAKTOpPBI pEryisiliuu pocTa >KUBOTHBIX M 4YenoBeka. Craauu
MOCTAMOPHOHAILHOTO Pa3BUTHA Y JKUBOTHBIX U 4eJoBeKa. [lepnonibl oHTOreHEe3a 4enoBeKa.
Crapenue u cMepTh Kak OMOJIOTHUYECKUE MTPOIECCHI.

Pasmuoxxenue u pasButue pacteHuid. ['ametodur u cnopodur. Melo3 B KU3HECHHOM
nukine pacteHui. OOpazoBaHHWE CIOp B Mpolecce Meiosza. ['ameToreHe3 y pacTeHHI.
OnnogoTBOpEHHE M Pa3BUTHE PACTUTENBHBIX OpPraHU3MOB. J[BOHHOE OIJIOJOTBOPEHHUE Y
LIBETKOBBIX pacTeHuil. OOpa3oBaHuE U pa3BUTHE CEMEHH.

MexaHu3MBbl PEryJsIIUM OHTOIE€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHcTpamun

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

Tabmuubpt u  cxembl: «BereratuBHoe  pa3mMHOXeHHE», «Tumbl  Oecrosioro
Pa3MHOKEHUS, «Pa3zMHOXEHUE  XJIAMHUJOMOHAJIbI», «Pa3MHOXEHUE  3BIJICHBI»,
«Pa3mHOXkeHue ruaps», «Meio3y, «XpomMocoMbly, «I'ameTorenesy, «CTpoeHue SIIeKIeTKH
u crnepmaTto3onsa», «OCHOBHBIE CTaJuU OHTOreHe3a», «lIpsMoe M HempsMoe pa3BUTHEY,
«Pa3zBuTne Malickoro xyka», «PasBurue capanum», «PaszButue narymkm», «/IBoiiHOe
OIUIOJOTBOPEHHUE Y LIBETKOBBIX PACTEHUI», «CTPOECHUE CEMSIH OJHOJOJIBHBIX U JBYI0JIbHBIX
pacteHui», <OKU3HEHHBI LMK MOPCKOW KamycTbl», <OKM3HEHHBI ULHKI MXay,
«GKM3HEHHBIN LHUKJ NAOPOTHUKAY, «KM3HEHHBIN LIUKII COCHBDY.

O6opynoBaHMe:  CBETOBOW  MHUKPOCKOI,  MHKpOIpEnapaTrbl  SIMIEKIETOK U
CHepMaTo30M10B, MOAEINb «L{UKIT pa3BUTHUS JAATYLIKHY.

JlabopaTropnasi pabGora «l3ydeHMe CTpPOEHHUS TIOJOBBIX KIJIETOK Ha TOTOBBIX
MHKpOIIpernaparax».

IpakTuyeckasi padora «BrIsiBIeHHE MPU3HAKOB CXOJCTBA 3apOIbIIIeH TTO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIIUX PACTECHUI.

Tema 17. 3aKoHOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpeuiuBanue. Ilepsbiii 3akoH MeHaens — 3aKoH €IUHO0Opasus
ruOpu0B nepBoro nokosieHus. IlpaBuno nomMmunupoBanus. Bropoit 3akon Mennens — 3akoH
paciuieryieHusi Npu3HaKkoB. lLluTonornyeckne OCHOBBI MOHOTMOPHMIHOTO CKpEIMBaHUS.
['umore3a 4MCTOTHI raMeT.

AHanmusupyromee  ckpemuBaHue.  IIpoMexyTOuHBI — XapakTep  HaclIeIOBaHUS.
Paciienyienne npru3HakoB PU HETIOJIHOM JTIOMUHUPOBAHUU.

JurnbpunHoe ckpeuBanue. Tpetuid 3akoH MeHzaenss — 3aKOH HE3aBHCUMOIO
HacJieoOBaHus MpU3HaKoB. [{uTomornyecke 0OCHOBBI AUTUOPUIHOTO CKPELTUBAHUSI.

CueruienHoe HacnenoBaHue Tmpu3HakoB. PaGorer T. Moprana. CreruieHHOe
HaCJIEOBaHUE TE€HOB, HApYLIEHUE CLEIUIEHUS MEXIy TIeHaMu. XPOMOCOMHAas TEOPHs
HACJIEACTBEHHOCTH.



I'enetnka nosia. XpoMOCOMHBIA MEXaHU3M ONPEIEIEHUS M0Ja. AYTOCOMBI U MOJIOBbIE
XpPOMOCOMBL. ['OMOraMeTHblii U TeTeporaMeTHblii Moj. ['eHeTndeckass CTpyKTypa IOJIOBBIX
xpoMmocoM. HaciienoBanue nNpu3HaKkoB, CLETUICHHBIX C ITOJIOM.

I'enorun kak nesmoctHas cucreMa. Ilnenorponus — MHOXKECTBEHHOE ACHCTBUE I'EHa.
MHOXeCTBEHHBIN auienu3M. B3aumonelcTBue HeauleabHbIX T'€HOB. KomIuieMeHTapHOCTS.
Onucrtas. [lonumepusi.

I'eHeT4eCKUil KOHTPOJIb DPAa3BUTHUs PACTEHUM, XUBOTHBIX M YEJIOBEKA, a TaKKe
(U3MONOTHYECKUX TPOLECCOB, MOBEACHUS M KOTHUTUBHBIX (yHKimid. ['eHermueckue
MEXaHU3Mbl CUMOHOT€HE3a, MEXaHU3Mbl B3aUMOACHCTBUS «XO3IUH — MAPa3UT» U «XO35IUH —
MUKpoOUOM». ['eHeTMyeckue acmeKkThl KOHTPOJIsI M HM3MEHEHHs] HAacJeJICTBEHHOMN
nH(pOpPMAIUY B TIOKOJICHHUSX KJIETOK M OPraHU3MOB.

JdemMoHcTpauuu

IToptpetsr: I'. Menaens, T. Mopras.

Tabmuubpl u cxembl: «llepBblii M BTOpoM 3akoHBI Mennuens», «Tperwit 3akoH
Menpens», «AHanusupyrollee ckpeupanuey, «Henonnoe nomuaupoBanuey, «CrenieHHoe
HacJIeJOBaHUE MPU3HAKOB Yy Apo3oduib», «l'eHeTuka mnosa», «Kapuotun uyenoBekay,
«Kapuotun  gpozodpunb»y, «Kapuotunm  nTunby, «MHOXKECTBEHHBIH  aJUICTU3M,
«B3auMmoencTBrIe reHOBY.

O6opynoBaHue: MOJENIb s JEMOHCTPAllMM 3aKOHOB €IMHOO00pa3usi THOpHIIOB
IIEPBOTO ITOKOJIEHUS M PACIICIUICHUS IPU3HAKOB, MOJEIb Ul JEMOHCTpalUU 3aKOHA
HE3aBUCHUMOI'O HACIEJOBaHUs IMPU3HAKOB, MOJAEIb [UJIsl JEMOHCTPALIMM CLEIUIEHHOIO
HACJIeTOBaHMs MPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoIrpenapar: «/po3odunar.

IIpakTnueckas padora «/3ydyeHue pe3yabTaTOB MOHOTMOPUIHOTO CKPELIMBAHUS Y
TIPO30(PUITBI».

IIpakTnueckass padora «/I3yyeHue pe3ynbTaTOB JUTMOPUAHOTO CKpEIMBAHUS Y
IPpO30(UITBD».

Tema 8. 3akoHOMepPHOCTH U3MEHYNBOCTH

BsaumopeiictBue reHorumna u cpensl npu ¢popmupoBanuu ¢eHorumna. M3meHunBocTsb
npu3HakoB. KauecTBEHHBbIE W  KOJMYECTBEHHbIE TPU3HAKK. Buasl HM3MEHYHMBOCTH:
HEHACJIEACTBEHHAs U HACJICACTBCHHAS.

MonudukanrionHas ”3MEHYMBOCTh. Poiib cpepl B popMupoBaHUN MOIU(PUKALMOHHON
n3MeHuuBocTH. Hopma peakium npusHaka. BapuannoHHslil psjg 1 BapuannoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PHUKAIIMOHHON U3MEHYHBOCTH.

I'enoTunmnueckass U3MeHUYNBOCTh. CBOICTBA N€HOTHIMYECKON W3MEHYMBOCTU. Buisl
FeHOTUIIMYECKON N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallUOHHASI.

KomOunatuBHasi W3MEHYMBOCTh. MeiWo03 ¥ TOJOBOM  Tpolecc —  OCHOBA
KOMOMHATUBHON W3MEHYMBOCTU. Posb KOMOMHATUBHOW HM3MEHYMBOCTH B CO3JaHUU
TeHETHYECKOro pa3HooOpas3us B Ipejiesiax 0OJHOTO BUJA.

MytanmonHass U3MEHYMBOCTh. BHIIbI MyTanuii: T€HHbBIE, XPOMOCOMHBIE, T€HOMHBIE.
CHnoHTaHHBIE W WHIAYIHMPOBAaHHBIE MyTAallMU. SIIEpHBIE W LHATOIIA3MATHYECKHE MYTAIlHUH.
CoMaruueckue U mosioBble MyTanuu. [I[puunHbl BO3HUKHOBEHUsI MyTaluid. MyTareHsl U uX
BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOI'O IIpoLecca. 3aKOH TOMOJIOTHUECKUX
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psanoB B HacnenctBeHHoW wm3MeHuuBoctd (H.M. BaBunos). BHesaepHas n3MEeHYHMBOCTH U
HAaCJEACTBEHHOCTbD.

Onueenemuxka u dMUCEHOMUKA, POTb INUSEHEMUYECKUX (haKkmopos 6 HAcCie008aHUU U
UBMEHYUBOCTNU PEHOMUNUYECKUX NPUSHAKOSB ) OP2AHUZMOB.

JdemoHcTpauuu

[Toptpetsr: I'. ne ®pus, B. Noranucen, H. 1. BaBumos.

Tabmuier 1 cxembl: «BHIBI U3MEHYUBOCTHY, «MOAU(PUKAIMOHHAS U3MEHYHBOCTHY,
«KomOuHaTUBHAasE  M3MEHUMBOCTH», «Meito3», «OmiogorBopenue», «l eHeTnyeckue
3a00JieBaHUs YelloBeKay, «Buabpl MyTamuii».

O6opynoBaHue: KHUBbIe U TepOapHbIE IK3EMIUISIPbl KOMHATHBIX PACTCHHM, PUCYHKH
(pororpadun) )KUBOTHBIX C PA3TMYHBIMH BUIAMU H3MEHYHBOCTH.

JlabopaTopuasi pabora «lccrenoBanne 3aKOHOMEPHOCTEH MOIU(DUKAIIMOHHOM
n3MeHYUBOCTH. [locTpoeHre BaprallMOHHOTO psijia U BapUALMOHHOW KPUBOM».

IIpakTnyeckas padora «Mytanuu y Apo30¢puibl (Ha TOTOBBIX MUKPOIIPENapaTax).

11 KJIACC

Tema 1. 3apoxaenue u pa3BuTHe IBOJTIONUOHHBIX MPeACTABJEHUA B 0MO0JI0THHI

OpomtonmonHas Teopuss Y. JlapBuna. [Ipennochiiky BO3HUKHOBEHHUS JapBHUHHU3MA.
JKusHp n HayuHas nesrenbHOCTh Y. JlapBuHa.

JBwxyuye cuiabl 3Bodronuu BuIoB 1o Y. JlapBuHy (BbICOKass HHTEHCHUBHOCThb
pa3sMHOXEHHs OpPraHU3MOB, HACJIEJCTBEHHAas HW3MEHYMBOCTb, OOpbOa 3a CyIeCTBOBaHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunrerndeckoil Tteopun sBomtouuu (CTD). HelitpanbHas Teopus
sBostonui. COBpEMEHHas! HBOJIIOLMOHHAS OMOJIorHs. 3HaYeHHE SBOJIIOLMOHHOW TEOpUHU B
(bopMHPOBaHUHN €CTECTBEHHO-HAYYHOU KapTHHBI MUpA.

JdemMoHcTpanuu

[Toptpersr: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Kriosbe, Y.
Hapsun, C. C. Yerepuxos, 1. U. llImansraysen, Jx. Xongein, /. K. benses.

Tabnuue! u cxemsl: «Cucrema xuBoit npupos (o K. Jlunuero)», «JlecTHuna *UBbIX
cymectB (o Jlamapky)», «Mexanusm (GOpPMHUPOBaHUS MPUCTIOCOOJIEHUNH Yy PAaCTEHUM H
*KUBOTHBIX (110 Jlamapky)», «KapTa-cxema mapiipyta myremectBus Y. Jlapsunay, «Haxonku
Y. Hapsuna», «®opmbl 00pr0ObI 3a cymiecTBoBaHue», «Iloponsl romy6eit», «MHoroobpasue
KyJIbTYpHBIX (OopM KamycTel», «Iloponbl AoMamHUX >KUBOTHBIX», «Cxema oOpa3oBaHHUs
HOBBIX BuAoB (o Y. [lapBuHy)», «CXeMa COOTHOLIEHUS MABIXKYILIHUX CHJI HSBOJIIOLIUNY,
«OCHOBHBIE MOJIOKEHUS CHHTETUYECKON TEOPHH SBOIIOITHI.

Tema 2. MukposBosonust 4 eé pe3yabTaThl

[Tomynsamus kak sjIeMeHTapHas equHuIa 3BOoNMoNuH. COBpEMEHHBIE METO/bI OLICHKU
TeHETUYECKOT0 Pa3HOOOpa3us U CTPYKTYphl nomyssiuuid. MismeHeHne renodoH1a monyssuu
KaK 3JIEMEHTapHOE 3BOJIIOLMOHHOE SIBJIEHHE. 3aKOH reHeTHueckoro paBHoecus [[x. Xapawu,
B. BaiinGepra.
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DOnemeHTapHble (DAKTOPHI (IBHUKYIIUE CHUIIBI) 3BOJIOLMU. MYTAIlMOHHBIN IpoLecc.
Komb6unartuBHast usmeHunBocTh. [pelid reHoB — ciydaiiHble HEeHanpaBiICHHbIE M3MEHEHUS
4acTOT ajUiesield B momynsiusix. DPdekT ocHoBatens. Dpgexm OYmuLiouH020 20PAbIUKA.
CHuoiceHue eenemuuecko2o pasHoobpasus: npuyunsl u cieocmeus. llposenenue s¢ghgpexma
Opetigha cenos 6 Oonbwux u manvlx nonyiayusx. Mwurpamuu. M30msamus moOmyssiun:
reorpaduyeckas (IpocTpaHCTBEHHAs ), OMoorudeckas (penpoayKTUBHAS).

EcrectBennblii 0T00p — HampaBisomuil Gakrop sBomronuu. GopMbl eCTECTBEHHOTO
oT0opa: ABMKYILIUHA, CTAOMIN3UPYIOIINIA, pa3pbIBaouid (Iu3pynTuBHbIii). [lonoBoii oTo0D.
Bo3HUKHOBEHHE U 3BOJIOLUS COLIUATIBLHOTO MTOBEACHUS )KUBOTHBIX.

[IpucnocoOaeHHOCT, OPraHU3MOB KaK pe3ylbTaT MUKPOABOJIOUMU. Bo3HHMKHOBEHHE
npucrocobieHuit 'y  opraHu3smMoB. Apomopdo3sl W uauoaganTtanud.  [Ipumepsl
MPUCTIOCOOTICHUH Y OpraHu3MOB: Mopdosorndeckue, (GpU3HOIOTHYecKre, OMOXMMHUYECKHE,
noBepeHYeckrue. OTHOCUTENBHOCTh MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurtepuu u ctpykrypa. BumoobpasoBanue kak pe3ylbTaT MHUKPOIBOIIOIHH.
Wzonsmus — kirodeBoit gaktop BumooOpasoBanus. [yt m crmocoObl BHIOOOpa30BAHMS:
ajionatpudeckoe (reorpaduyeckoe), CHMIATpUYECKOe (IPKOJIOTHYECKOE), «MTHOBEHHOE)
(monumnonau3zanus, rudpuanszanus). JmTuTeIbHOCTh SBOMIOIMOHHBIX POI[ECCOB.

Mexanuzmbl (OpMUPOBaHHS OMOIOTUYECKOTO Pa3HOO00pasusl.

Ponb 3BOMIOIMOHHON OHoOJOTMUM B pa3padOTKE HAyuHbIX METOJOB COXpPaHEHUs
O6nopazHooOpasrs. MUKPOIBOIIONUSA U KOIBOJIONHUS MApa3UTOB M HUX X03si€B. MeXaHH3MBbI
(dbopMUpOBaHUS YCTOWYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI ¢ HEll.

JdeMoncTpamun

[Toptpetsr: C. C. YerBepukos, . Maiip.

Tabmuuer u cxembl: «MyTanioHHasT U3MEHUYUBOCTHY», «[lomMyisimHOHHASs CTPYKTypa
BUaa», «Cxema mposiBJIeHHUS 3akoHa Xapau—BaiiHOepray, «/IBHKyllire CHUIIBI SBOJIOIUI,
«KoJoruyecKas M30JAMs MOMYNIAUUi ceBaHCKOM ¢openny, «l'eorpaduyeckas nU30msaLus
JUCTBEHHUIIBI CHOMPCKOM W JIMCTBEHHHIBI Jaypckoi», «[lomynsiuoHHBIE BOJHBI
YHCJICHHOCTH XWIIHUKOB M JKepTB», «CXxeMa JeCTBUS eCTeCTBEHHOro 0TOopay, «Popmbl
060pb0Bl 3a cymiecTBOBaHME», «MHIycTpUanbHbI MenaHu3m», <« KHBbIE HCKOIaeMble»,
«[TokpoBHUTENBCTBEHHAS! OKpacka >XKMBOTHBIX», «lIpemympexnaromias okpacka KHBOTHBIXY,
«DU3NONOTHYECKUE  aJanTaiuny, «[TpucnocobaeHHOCTD OpraHu3MOB u e
OTHOCHUTENBHOCTHY, «Kpurepun Buma», «Buapl-nBoiHUKNY, «CTPYKTypa BUAA B TIPUPOICH,
«Crniocobsl  BHJI000pa3zoBaHus», «leorpadguueckoe BuAooOpa3oBaHHE TpPEX  BUIOB
JaHJBIIIeH», «IKOJIOrHYecKoe BUJ000pa30oBaHne BUOB CUHUL, «[1oMIIONabI pacTeHut»,
«KamycTHO-peieuHbIN THOPUIY.

Ob6opynoBanue: repbapuu pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydesa MTHIL U 3Bepeil ¢
PUMEPaMH Pa3IMUHBIX MIPUCIIOCOOICHNH, Yyyenia NTULl U 3Bepell pa3HbIX BHUJIOB, repbapuu
pacTeHuil OJIM3KHX BUI0B, 00Pa30BaBIIMXCS PA3IMUYHBIMU CIIOCOOAMHU.

JlabGopaTopHas padora «BrIsiBlIeHIE N3MEHUNBOCTH Y 0COOEH OTHOTO BUIAY.

JlabopaTtopuasi padora «lIpucrnocoOreHnuss OpraHU3MOB W HMX OTHOCHUTEIIbHAS
11e71ecO00Pa3HOCThY.

JlaGopaTopHas padora «CpaBHEeHUE BHIOB 110 MOP(OIOTHIECKOMY KPHUTEPHION.
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Tema 3. Makpo3BoJIIonHs U €€ pe3yJibTaThbl

Meroasl u3ydyeHMss Makpo3Bosrouuu. [laneoHTonmornueckne METOAbl HU3Y4YEHUS
sBomtorun. [lepexoansie GopMbl U PUIOTEHETUYECKUE PSAIBI OPTAHU3MOB.

Bbuoreorpaduyeckue metoasl u3ydeHus sBonounu. CpaBHeHHe (Iopsl U (payHbI
MaTEpUKOB U OCTPoBOB. buoreorpaduyeckue obnactu 3emian. Buab-sHIEMUKH U PETTUKTHI.

DOMOpHUONIOTHYECKHE U CPaBHUTEIBHO-MOP(HOJIOTUYECKUE  METOAbl  M3y4YCHHS
9BOJIIOLIMU. | 'eHEeTHUeCKHe MEXaHNU3Mbl SBOJIIOIIMM OHTOI'€HE3a U MOSBJICHMS IBOJIIOLIMOHHBIX
HOBIIECTB. ['OMOJIOrMYHBIE U aHAJOTUYHbBIE OpraHbl. PylMMeHTapHbIE OpraHbl U aTaBU3MBI.
MonekynsipHO-TeHETHUECKHE, OHOXMMHYECKHME W MaTeMaTHYeCKhe METOJbl H3y4YeHUS
sBosonu. ['omonoruynbie reHbl. COBpeMEHHBIE METOMbI MOCTPOEHUs! (PUIOTeHETUYECKUX
JIEPEBBEB.

XPOMOCOMHBIE MYTAllUU U 3BOJIIOLMSI TEHOMOB.

OO6mue 3akoHOMEepHOCTH (TpaBWUia) SBOMIONUH. [Ipunyun cmewsvl  yHKYUU.
HeoOpatumocTs 3Bomonnu. AnantuBHas paguaius. HepaBHOMEpHOCTb TEMIIOB 3BOIIOIUH.

JdemMoHcTpanuu

[optpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromep, 3. I'ekkensb.

Tabmumer u  cxembl: «DUIOTEHETHUECKUN PSA  JIOMIAIN», «APXEONTEPUKCH,
«3Bepo3yoObie smepbl», «Creronedans», «Punnopute»y, «CeMeHHbIE MNaNmOPOTHUKNY,
«buoreorpaduueckre 30HB 3emimy», «/Ipelip KoHTHHEHTOBY», «PenukThl», «HawambHblE
CTaZuyd HMOPUOHAILHOIO PA3BUTHUSI IMO3BOHOYHBIX JKUBOTHBIX», «l'OMOJIOTHYHBIE U
aHAJIOTUYHBIE OpraHbl», «PyauMeHTb», «ATaBU3MBIY), «XPOMOCOMHBIE HAOOPHI YEIOBEKA U
mumMnansey, «I 1aBHbIe HanpaBIeHHs SBOTIOLUNY, «OO0II1e 3aKOHOMEPHOCTH 3BOTIOLUN.

OO6opynoBanue: KOJUIEKLIUH, TepOapuu, MyISDKA MCKOMAeMbIX OCTaTKOB OPTaHHU3MOB,
MYJISKUA TOMOJIOTHYHBIX, aHAJIOTUYHBIX, PYJUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIIUU
HaCEKOMBIX.

Tema 4. IIponcxoxnenne u pa3BUTHE JKM3HH HA 3emiie

HayuHble rumoTe3bl MpoOMCXOXACHUS >KU3HM Ha 3emiie. AOMOreHe3 M NaHCHepMUs.
JloHayuHble MPEACTABICHUS O 3apPOXKACHUU KU3HU (KpealuoHu3M). ['umnoresa nocTosHHOTO
caM03apoKJeHUs XH3HU U e€ ompoBepxkeHue onbvitamu @. Pemu, JI. Cnamnannanu, JI.
[Tactepa. [IporcxoxaeHue KU3HU U aCTPOOUOIIOTHSL.

OcHoBHblE 3Tanbl HeopraHuyeckoil »sBomonuu. Ilinanerapnas (reosoruyeckas)
sBONIIOLIMSL. XMMMYECKass 3BOMIONUS. AOHWOTEHHBIM CHHTE3 OpPraHMYeCKHUX BEIIECTB W3
Heopranndeckux. OneiT C. Munnepa u I'. FOpu. O6pazoBanue noJmmMepoB U3 MOHOMEPOB.
KoanepBarnas runore3a A. M. Onapuna, runore3a nepsuyHoro Oynpona JIx. Xosaeitna,
reHetudeckas rumnote3a [. Mémnepa. Pubosumer (T. Yek) u rumoreza «vupa PHK» V.
I'unbepra. ®opmupoBaHue MeMOpaH U BOSHUKHOBEHHE MPOTOKIICTKH.

Hctopus 3emnu u Mmertonsl €€ u3ydeHus. Vckomaemble OpPraHMYECKHE OCTaTKH.
I'eoxponomorust u e€ Meroasl. OTHocUTeNnbHAasE W aOCONIIOTHAS T€OXPOHOJIOTHSL.
['eoxpoHonornyeckas mKasna: 30Hbl, 3pbl, IEPUOJIBI, FTOXH.

Hauvanenusie »Tanmbl opranumyeckoil sBomtoruu. [losiBIeHHEe W 3BONIONUS TEPBBIX
KJIETOK. OBOJIOIMS MeTabonu3Ma. Bo3HHMKHOBeHHME NepBBIX 3KocucTeM. COBpeMeHHBIE
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MHUKpPOOHbIE OMOIUIEHKM KakK aHajJor HepBbIX Ha 3emie cooOuiectB. CTpOMATOIMTHI.
IIpokapuoTHI ¥ SyKapHOTBHI.

[TpoucxoxaeHne SyKapuoT (CUMOUOTeHE3). DBOIOIIMOHHOE MPOUCXOKIICHIE BHPYCOB.
[IpoucxoxaeHre MHOTOKJIETOYHBIX OpraHU3MOB. BO3HHMKHOBEHHE OCHOBHBIX TpYII
MHOT'OKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Talbl HBOJIOLUM BBICIIUX pacTeHUH. OCHOBHbIE apoMOp(03bl paCTEHUH.
Beixon pacrennii Ha cymy. [losBieHHe CIIOPOBBIX PACTEHMM U 3aBOCBAaHUE MU CYLIM.
Cemennbie pacteHus. [IporcxoxieHne BETKOBBIX PACTEHUH.

OcHOBHBIE 3Talnbl 3BOJIIOLUU KUBOTHOrO MHupa. OCHOBHBIE apoMOp(O3bl KUBOTHBIX.
Benackas ¢ayna. KeMmOpuiickuii B3pbIB — TIOSIBJICHHE COBPEMEHHBIX THMOB. IlepBbie
XOpZIOBBIE KHUBOTHBIC. JKU3HBb B BoJie. DBOIIOLUS 1MO3BOHOYHBIX. [Iponcxoxaenue ampuoduit
u pentwini. [IpoucxoxaeHrne MICKOMUTAIMUX ¥ NTHIl. [[puHIMN KirodeBoro apomopdo3sa.
OcBoeHnne 6ecr03BOHOYHBIMU U [TO3BOHOYHBIMH KMBOTHBIMU CYILIH.

Pa3ButHe xu3HM Ha 3emie MO 3paM U NEPUOAAM: apXeW, IPOTEPO30H, MaJIe030i,
Me3030M, KaifHOo30W. OOmas XapakTepUCTHKa KIMMaTa M TEOJOTHYECKUX IPOIIECCOB.
[losiBeHre W pacuBeT XapakTepHBIX OPraHW3MOB. YTJIEOOpa3OBaHHE: €ro YCIOBHS U
BJIMSIHME Ha ra30BbIil cOCTaB aTMOC(EpHI.

MaccoBble BBIMUPaHMsI — 9KOJIOTMYECKHE KPU3UCHI Ipouuioro. Ilpuunnel u ciaencreus
MaccoBbIX BbIMUpaHHil. COBpEMEHHBIN 3KOJIOTUYECKUI KPU3HUC, ero ocodeHHoctu. [Ipodbnema
COXpaHeHHs OMOpa3HOOOpasus Ha 3emIie.

CoBpemeHHass cucremMa opraHumdeckoro wmwupa. [lpuHuuMnsel  Kiaccupukanuu
opranu3mMoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JdemMoHcTpanuu

[Moptpersr: @. Peau, JI. Cnamnannanu, JI. Ilactep, M. . Meunukos, A. Y. Onapus,
JIx. Xonaeitn, I'. Mémnep, C. Mumnep, I'. FOpu.

Tabmumer u cxembl: «Cxema ombita @. Pemu», «Cxema ombeita JI. Ilactepa mo
U3Y4YEHHUIO CaMo3apoxkaeHus xusHum», «Cxema ombita C. Mumepa, I'. FOpu», «Otambl
HEOpraHWYecKol »3Boouun», «l'eoXxpoHonoruueckas Mmkanay, «HauvanbHble 3Tamnbl
OopraHudeckoil sBomonuny, «Cxema o0O0pa3oBaHUS dSYKapuoT NYTEM CUMOMOTEHE3a»,
«Cucrema kuMBOM mpupoasl», «CTpoeHue BuUpyca», «ApoMop(ho3bl  pacTeHUN»,
«Punnoute», «OTHOKIETOUHBIE BOJOPOCIN», «MHOIOKIETOUHbIE BOJIOPOCIN», «MXn»,
«[TarmopoTHUKNY», «l'0NOCEMEHHBIE pacTeHus», «OpraHbl IBETKOBBIX pacTeHUi», «Cxema
pa3sBUTHS ~ JKUBOTHOTO  MHpPa»,  «ApoMop(}o3bl  KUBOTHBIXY, «IIpocreiimue»,
«Kumeunononoctheie», «Ilnockue uepsu», «Hinenucronorue», «PuiOb», «3€eMHOBOJIHBIE,
«[Ipecmbikatomuecs», «IItuupy, «Mnekonutaromue», «Pa3BuTue )KU3HU B apXeNUCKOH pey,
«Pa3BuTHE XU3HM B MPOTEPO3OMCKOW 3pe», «Pa3BuTHe XU3HH B MAJCO30MCKOH 3pey,
«Pa3BuTHEe JKM3HU B ME3030MCKOH dpe», «Pa3BuTHe XKU3HM B KaWHO30MCKOH 3pey,
«CoBpeMeHHas CCTEMa OPraHMYECKOro MUPAY.

O6opynoBanue: TepOapuu pacTEeHUN Pa3TUYHBIX OT/ENIOB, KOJUICKIIMM HACEKOMBIX,
BJIQ)KHBIE IperapaThl )KUBOTHBIX, PAKOBHUHBI MOJITIOCKOB, KOJUIEKIIUH UTJIOKOKUX, CKEIEThI
MT0O3BOHOYHBIX XKMBOTHBIX, Yydesla NTHUI[ U 3BEpeH, KOJUIEKINU OKAMEHEJIOCTEH, MOJIE3HBIX
HCKOINIAEMBIX, MYJISIKA OPraHUYECKUX OCTaTKOB OPraHU3MOB.
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Bupryaabnas jsadoparopuas padora «MogenupoBanue onbToB Muiepa—tOpu mo
M3YyYEHHUI0 A0MOT€HHOI0 CUHTE3a OpPraHUYeCKUX COSIMHEHUH B IEPBUYHOM aTMocheper.

JlabopaTopHasi padora «/I3yuyeHue M ONMCaHHWE MCKOMAEMBIX OCTAaTKOB JIPEBHUX
OpPraHU3MOBY.

IIpakTuyeckasi padora «l3ydyeHue OCOOCHHOCTEH CTPOCHHMS PACTCHUN pa3HBIX
OTJIEJIOBY.

IIpakTuuyeckass padora «V3yuyeHHne OCOOCHHOCTEH CTPOCHHS IO3BOHOYHBIX
KUBOTHBIX).

Tema 5. Ilpoucxo:kaeHue 4yei0BeKa — AaHTPONOreHe3

Pa3nensl u 3agaun aHTpOnoaoruu. Meronbl aHTPOIIOJIOTHH.

CraHOBIIEHHE NPEJCTABIEHUN O IMPOUCXO0XKICHUH YEJIOBEKA. Pelurunosnsle BO33peHusl.
CoBpeMeHHbIE HAYYHbIE TEOPUH.

CxonmcTBo 4enoBeka € KMBOTHBIMM. CHCTEMAaTHUYECKOE IIOJIOKEHUE YEIOBEKa.
CBujerenbcTBa CXOACTBA YEJIOBEKA C HKMBOTHBIMU: CPAaBHUTEIbHO-MOP(QOIOrHUECKHUE,
sMOpHOIOrHYecKre, (HU3N0IOTO-OMOXMMUYECKHe, NoBeAeHYecKre. OTINYMs YeloBeKa OT
KUBOTHBIX. [IpsAIMOXOKI€HHME M KOMIUIEKC CBS3aHHBIX C HUM NpuU3HaKoB. Pa3Butue
TOJIOBHOI'O MO3I'a U BTOPOM CUTHAJIBHOM CUCTEMBI.

JBwxyume cuibl  ((pakTopbl) aHTpomoreHesa: OWOJIOTMYECKHE, COLMANIbHBIC.
CooTHomeHrne OMOJIOTHYECKUX U COITUANIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHbIE ~ CTaguu  aHTponoreHesa. PaHHuUe  4YeIOBEKOOOpa3HbIE  OOE3bSHBI
(IPOKOHCYIBI) U paHHUE MOHTUIBI — OOLIME MPEIKU YeT0BEKOOOPa3HbIX 00€3bsSH U JIIOJCH.
ABCTpPaJIONUTEKH — JBYHOTME IpPEIKH JItoAed. UenoBek yMenblid, NEpBbIE HM3TOTOBICHUS
opyauii Tpyna. UenmoBek HpSAMOXOISAIIMKA M TIEPBBIH BBIXOJ JIOACH 3a mpenenbl AQpUKH.
UYenoBek reinenb0eprckuii — oOIIMI TPENOK HEAaHIEPTAIhCKOTO YEIOBEKAa W YeJIOBEKa
pazymHOro. YenoBek HeaHIEPTalIbCKUM Kak BHJ JIIOJEH XOJIOAHOrO Kiaumara. YenoBek
pa3syMHBII COBPEMEHHOIO THUIIA, [EHUCOBCKHI YEIOBEK, OCBOECHHE KOHTHHEHTOB 3a
npeaenamu Adpuku. [laneoreneTnka u magseoreHOMHUKa.

DBOJIOIUS COBPEMEHHOTO 4esloBeKa. EcTecTBEeHHBIN OTOOP B MOMYJIALUSAX YEJIOBEKa.
MyTanoHHbIH npouecc ¥ nonuMop¢pusM. IlonyasiroHHbIe BOIHBI, Ipeld reHoB, MUTpanus
U «3(QPEKT OCHOBATEN» B MOIMYJISALUIX COBPEMEHHOTO YelIOBEKa.

Yenoseueckue pachl. [lonstue o pace. bonbime pacel: eBponeouHas (€Bpazuiickasi),
aBCTpaJIO-HErpouHasl (SKBATOpUANIbHAS), MOHTOJIOUHAS (a3MaTCKO-aMepuKaHckas). Bpems
U IYTH pacceleHus 4YeloBeKka N0 IutaHere. EauHCTBO denoBeueckux pac. Hayunas
HECOCTOSATENILHOCTh  pacu3Ma. [IpHcrocoOJeHHOCTh YelloBeKa K pa3HbIM  YCIOBHUSAM
OKpYy:Xarolen cpebl. Binusinue reorpaguyeckoil cpeapl u peiida reHoB Ha MOP(OIOTHIO U
(hU3HMONIOTHIO YeToBeKa.

MeXIUCUMIUIMHAPHBIE METOIbl B  (U3UYECKO (OMOIOTHYECKOH) aHTPOMOJIOTHH.
OBOJNIOIMOHHAs ~ aHTPOIOJIOTHS M MAaJ€OAHTPOIOJIOTHUS  YEJIOBEYECKUX  MOMYJISALUH.
buocounanbHple  MccleAoBaHUA ~TpUPONBI  YenoBeka. MccienoBaHue — KO3BOIIOLUHU
OMOJIOrMYECKOT0 U COLUAIBHOIO B YETIOBEKE.

JdemMoHcTpanuu

IToprpersr: Y. lapsun, JI. JIuku, 5. f. Porunckuii, M. M. I'epacumos.
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Tabmuupl u  cxemsl: «MeToabl aHTPOMONOruM», «['OJIOBHONH MO3I 4YeJOBEKa»,
«YenoBekooOpaszHble 00€3bsIHbIY, «CKeNIeT YeloBeKa U CKeNeT MMMIIaH3e», «PyauMeHTsl u
aTaBU3MbI», «JIBHKYIIME CHUJIBI AHTPOIOreHe3a», «OBOJIOIMOHHOE JPEBO YEJIOBEKay,
«ABcTpasionuTek», «4HemoBek ymensli», «YenoBeKk NPIMOXOAAIIMID, «JleHUCOBCKUM
yenoBek» «Heannepranbup», «KpoMmanboH1b», «lIpeaku yenoBeka», «ITamlbl 3BOIHOLUU
4eJloBeKay, «Pacel 4yemoBekay.

O6opynoBaHue: MyJSDKHM OKAaMEHEIIOCTEH, NpPEIMETOB MaTepHalbHONW KYJIbTYPHI
MPEeIKOB YenoBeka, penpoaykuuu (dortorpaduu) KapTuH C MHUPOJIOTUYECKUMHU U
OUOJIEHCKUMH CIOXKETaMHU IPOUCXOXKICHUS 4elnoBeKka, (oTorpapuu HaXOIOK HCKOMAEMbIX
OCTaTKOB 4EJIOBEKA, CKEJIET YelIOBEKa, MOJEIb Yepela 4YelOBEKa M Yepena IIMMIIaH3E,
MOZEJIb KUCTH Y€JIOBEKA U KUCTY IIMMIIaH3€, MOJAEIIH TOPCa IPEJKOB YEIO0BEKa.

JlaGopaTtopuas paGora «/3ydeHHe OCOOCHHOCTEH CTPOCHHS CKeJieTa 4YeJOBeKa,
CBSI3aHHBIX C IPSIMOXOXIACHUEM).

IIpakTnyeckas padora «/3ydyeHne 3K0JOTNYECKUX aJalTalUN YEIOBEKa».
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IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'U
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3yJbTaTaM OCBOCHHS OOYYArOIIMMUCS
MIPOrpaMM CPETHETO OOIIeT0 00pa30BaHUs: TUIHOCTHBIE, METAIIPEIMETHBIC U TIPEIMETHBIC.

B crpykType JHMYHOCTHBIX pE3YJIbTAaTOB OCBOCHHUSI MPOrpPaMMbl IO OHOJIOTUH
BBIICJICHBl  CJIEAYIOIIME  COCTaBISIOLIME: OCO3HAHUE OOYYarOIIMMHCS  POCCUUCKOMN
IPAKJAHCKOW HJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CaMOCTOATEIBHOCTH U
CaMOOIIPENICIICHUIO, Haluyue Momueayuu K OOY4YEHUIO OWOJIOTUH, YeleHanpagieHHoe
pazeumue BHYTPEHHUX YOCKICHMM JIMYHOCTA HA OCHOBE KIIOUEBBIX IIEHHOCTEH U
WCTOPUYECKUX TPATUIMI pa3BUTUSL OMOJIOTUYECKOTO 3HAHUSI, 20MOBHOCHb U CHOCOOHOCMb
o0Oy4aroluxcsi PYKOBOACTBOBATHCA B CBOCH JEATENBHOCTH LIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MPHUCYIIUMH CHCTEME OMOJIOTHYECKOTO 00pa30BaHUS, HAIUUUe NPABOCOZHAHUSL
9KOJIOTMUYECKOH KYJIBTYPBl, CHOCOOHOCMU CIMABUMb LIETU U CTPOUTH )KU3HEHHbIE TJIAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOrpaMMbl IO OHOJOTHUU JOCTHTAlOTCA B
€IMHCTBE Y4eOHOIl M BOCHUTATEIHHOW NEATEIbHOCTH B COOTBETCTBUU C TPATUIMOHHBIMU
POCCHUICKMMH  COLUUOKYJIBTYPHBIMH,  HCTOPUYECKUMU U JyXOBHO-HPABCTBEHHBIMU
[IEHHOCTSIMH, TIPHHATHIMU B OOIIECTBE MPABWJIAMUA U HOPMaMU TOBEJCHUS U CIIOCOOCTBYIOT
IpoleccaM CaMOIIO3HaHUs, CaMOBOCIHUTAaHUS U CaMOpa3BUTHUA, DPa3BUTHS BHYTPEHHEU
MO3ULIMH JINYHOCTH, MATPUOTU3MA U YBAXKEHUS K 3aKOHY M IIPABOMOPAIKY, YEJIOBEKY Tpy1a U
CTapiieMy MOKOJICHHIO, B3aUMHOTO YBaXXEHUs, OEPEKHOrO0 OTHOIICHHUS K KYJIbTYPHOMY
HAaCJIEANI0 U TPAJULIMIM MHOIOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, Npupoe u
OKpY>Karollen cpene.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHUSA YydeOHOro mpeamera «bUONOTHUS» HOMKHBI
OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTh O0YYArOIIUXCSl pPYKOBOJCTBOBATHCA C(HOPMUPOBAHHOM
BHYTPEHHEH MO3WLHMEN JIMYHOCTH, CUCTEMOW IEHHOCTHBIX OpPHEHTAlW, MO3UTHUBHBIX
BHYTPEHHUX YOEXKIECHUN, COOTBETCTBYIOLIUX TPATUIIMOHHBIM IEHHOCTAM POCCHUHUCKOTO
o011ecTBa, paclIupeHne >KU3HEHHOTO OMBITA U OMbITA ASSITENFHOCTH B TPOIECCE pealn3aliu
OCHOBHBIX HaIpPaBJICHUI BOCIUTATEIILHON JEATEILHOCTH, B TOM YUCJIE€ B YACTH:

1) rpakaaHCcKOro BOCIIMTAHUS:

cOPMHUPOBAHHOCTh TPAXKIAHCKONH MO3UIMHK OOy4aromerocss Kak AaKTUBHOTO U
OTBETCTBEHHOTO UJIEHa POCCUHUCKOTO OOIIEeCTBa;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX TpaB M OOS3aHHOCTEW, yBa)XKCHHE 3aKOHA U
MPaBOTOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW MAESITENPHOCTH TPU CO3JaHUM YUEOHBIX
MPOEKTOB, PEIICHUU Y4YEOHBIX W TO3HABATEIbHBIX 3aJ1a4, BHINOJHEHUU OHOJIOTHYECKHX
AKCTIEPUMEHTOB;

CIIOCOOHOCTh OMPENENATh COOCTBEHHYIO TMO3HUIIMIO TI0 OTHOIICHUIO K SBJICHHUSIM
COBPEMEHHOM KU3HU U OOBSICHITH €€;

17



YMEHHE YYUTHIBaTh B CBOUX JCUCTBUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICHCTBUS JIIOJe C pasHbIMU YOCXKIEHUSMHU, KYJIbTYPHBIMH LIEHHOCTSIMH U
COLIMAJIBHBIM I1OJI0KEHUEM;

TOTOBHOCTb K COTPYIHHYECTBY B IIPOIIECCE COBMECTHOTO BBINOJHEHUS Y4YEOHBIX,
[I03HABATEJIBHBIX W MCCIIEJOBATEIbCKUX 3a7a4, YBAKUTEIBHOTO OTHOIIEHHS K MHEHUIO
OIIOHEHTOB P 00CYXIE€HUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOT0 COJIEPKAHUS;

TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOU JIEATEIIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHMS:

cOPMUPOBAHHOCTh ~ POCCHUICKOM  TpakIaHCKOH HWICHTUYHOCTH, MaTPUOTH3MA,
YBa)XXEHHUS K CBOEMY HapOJy, YyBCTBAa OTBETCTBEHHOCTHU Iepes PoauHON, ropaocTu 3a CBOM
Kpai, cBOX0 PonuHy, CBOH SA3BIK M KYJIbTYpPY, IPOLJIOE U HACTOALIEE MHOTOHALMOHAIBHOIO
Hapoza Poccuu;

LIECHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIEAMI0 M MaAMITHUKAM IPUPOJBI,
JNOCTHXKEeHHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAIE;

CIIOCOOHOCTh OIICHMBATH BKJIAJ, POCCHHCKMX YUYEHBIX B CTAHOBIICHHE W DPa3BUTHE
OMOJIOTWH, TIOHMMAaHUSl 3HAYEHUS OWOJIOTMM B TIO3HAHUHM 3aKOHOB TPUPOABI, B JKU3HU
YeloBeKa U COBPEMEHHOT0 OOIIECTBA;

uaeiiHas yOeKIEHHOCTb, TOTOBHOCTh K CiIykeHutro u 3amuTe OTeuecTsa,
OTBETCTBEHHOCTb 3a €r0 CYIh0Y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HaHUE AYXOBHBIX IEHHOCTEH pOCCUICKOr0 HApOaa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHS;

CIOCOOHOCTh ~ OLIGHMBATh CHUTYallMil0 W TPUHUMATh OCO3HAaHHBIE  PEIICHUS,
OpPUEHTHUPYSICh HA MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM pPOJUTENSAM, CO3JaHUI0 CEMBH HAa OCHOBE
OCO3HAHHOTO NPHUHATHS LEHHOCTEW CEMEWHOW JKHU3HM B COOTBETCTBUHM C TPATULMSIMHU
HaponoB Poccuu;

4) 3cTEeTUYECKOr0 BOCTIUTAHMS:

JCTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYas OSCTETHKY ObITa, HAy4HOTO U
TEXHUYECKOI0 TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIECHUH;

MMOHMMAaHHUE SYMOLIMOHAJIBHOTO BO3AEUCTBUS )KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTb K CAMOBBIPQXEHHUIO B PAa3HBIX BHJIAX MCKYCCTBA, CTPEMIJICHHE IPOSBIATH
KauecTBa TBOPYECKON JTMYHOCTH;

5) d¢usnueckoro BocnUTaHWs, (POPMHPOBAHUS KYJBTYPbI 310POBbSI M
IMOLMOHAJIBHOIO 0JIArONOJIYYHs:

NOHMMaHWE M pealu3alus 370poBOro M Oe3omacHoro obpasza KHU3HH (3710pOBOE
MUTaHUE, COOJIIO/ICHNE TUTUEHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBIN PEXKUM 3aHATUH
U OTHbIXa, peryispHas Qu3nuyeckass AakTUBHOCTb), OEpPEXKHOro, OTBETCTBEHHOTO U
KOMITETEHTHOT'O OTHOIIEHHUS K COOCTBEHHOMY (DPU3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMaHHE ILIEHHOCTH TNPABWJI HMHIUBHIYaJbHOTO U KOJJIEKTHBHOIO 0€30MacHOTo
IIOBE/ICHUS B CUTYalLlUAX, YTPOKAIOIINX 30POBbIO U KU3HHU JIIOACH;
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OCO3HaHME IOCIEACTBUNA U HENPUATUS BPEIHBIX IPUBbIUEK (YHOTPEOJIEHUS aJIKOroJs,
HapKOTHKOB, KypeHHs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYJly, OCO3HAHHE [IEHHOCTH MacTepPCTBa, TPYA0TI00HE;

TOTOBHOCTb K aKTHMBHOM  JIEATEIBHOCTH  TEXHOJOTMYECKOM W  COLUabHOU
HaIpaBJIEHHOCTH, CIIOCOOHOCTh MHULIMUPOBATh, IJIAHUPOBATh U CAMOCTOSITENILHO BBIIIOIHATh
TaKylo JesITeIbHOCTD;

MHTEPEC K Pa3INuHbIM chepaM IpodecCuoHaTbHOM AeATEIbHOCTH, YMEHHE COBEPILATh
OCO3HaHHBIM BBIOOP Oynymield mpodeccuu M peanu30BbIBaTh COOCTBEHHbBIC >KU3HEHHBIE
IUIaHBL;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO U CAaMOOOPa30BaHHUIO HA MPOTSDKEHUH BCEi
KHU3HH;

7) 3K0JIOrH4eCKOro BOCIIUTAHMSA:

9KOJIOTUYECKU I1eJIeco00pa3HOe OTHOLIEHHE K IMPHpOJie KaK HMCTOYHMKY >KM3HM Ha
3emiie, OCHOBE €€ CyIIeCTBOBaHUS;

MOBBIIICHUE YPOBHS 3KOJOTMUYECKOW KYJIBTYpHI: MIPHOOPETEHUE OMBITA TUIAHUPOBAHUS
MIOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX ITOCIIEACTBUH JUIsl OKPY>KAIOLIEH Cpe/ibl;

0CO3HaHME ITI00AILHOTO XapaKTepa 3KOJIOIMYECKUX Npo0IeM U IyTel UX peLIeHus;

CIIOCOOHOCTh HCIIOJIB30BaTh MPHOOpPETaeMble MPH HM3YyYCHWH OHMOJOTUM 3HAHUS |
YMEHHUSI TPH pEIICHUH TPOOJIEeM, CBS3aHHBIX C PAIMOHAIBHBIM IPHPOIOIIOIE30BAHHEM
(cobmroneHne npaBuil MOBEACHUS B IIPUPOJIE, HAIIPABICHHBIX HAa COXPaHEHUE PaBHOBECHUS B
HKOCHUCTEMAX, OXpPaHy BUJIOB, IKOCUCTEM, OHOChEpHI);

aKTUBHOE HETPHUATHE JCHCTBUH, MPUHOCIIINX BPEA OKPYKAIOMIEH MPUPOIHON cpene,
YMEHUE IIPOTHO3UPOBATH HeOIaronpusTHBIE 9KOJIOTHIECKUE MOCIIEICTBHSI
NpEeINPUHIMAEMBIX IeHCTBUIA U MPEIOTBpAILaTh UX;

HaJINYME Pa3BUTOIO SKOJOTHYECKOTO MBIIIJICHHS, YKOJIOTHYECKON KYyJIbTYpbI, OIBITA
JESTeTbHOCTH DKOJOTHMYECKOW HAINpaBICHHOCTH, YMEHHS pPYKOBOJCTBOBAaThCS HMH B
MO3HABATEIHHON, KOMMYHUKATUBHOW M COIMAbHON IMPAKTHKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOH IEeATEIIbHOCTH SKOJIOIMYECKON HAIIPAaBIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

Cc(OPMHPOBAHHOCTE MHPOBO33PECHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKH W OOINECTBEHHOW TMPAKTHKH, OCHOBAHHOTO HAa JHAJIOTe KYJIBTYD,
CMOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPILLICHCTBOBAHHE  SI3BIKOBOM M  YMTATENbCKOW  KYJNbTyphl Kak CpeJCcTBa
B3aMMOJICHCTBHS MEXTy JTFOJIBMHU M TTO3HAHUS MUPA;

MOHMMaHHE CTeUU(PUKN OMOJIOTHMHM KaK HayKH, OCO3HAHUS €€ poju B (OPMHUPOBAHUU
pallMOHANPHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM IEJIOCTHOTO MpeACTaBiIeHus 00
OKpYy’KaloIlleM MHpe KaK O €IUHCTBE INPUPOJbI, 4YelIoBeKa M OOIIecTBa, B MO3HAHUU
MIPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHHH IPOOJIeM COXpaHEHUS MPHPOTHOTO PABHOBECHS;

yOeXXIEHHOCTh B 3HAYUMOCTH OWOJOTMH JUIS COBPEMEHHOW  IIMBHJIM3AIIHU:
oOecriedeHrss HOBOTO  YPOBHS  DPa3BUTHUS  MEIUIUHBI, CO3JaHHE  MEepPCHEKTHBHBIX
OMOTEXHOJIOTUM, CIIOCOOHBIX pelIaTh PECYPCHBIE MTPOOJIEMBbI Pa3BUTHS YEIOBEYECTBA, TIOMCKA
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nyTedl BhIXOJa W3 TIIOOATBHBIX SKOJIOTMYECKHX MpoOJieM M oOecledYeHus Iepexona K
YCTOMYMBOMY Ppa3BUTHUIO, pAIMOHAILHOMY HCIOJIb30BAaHHUIO MPHUPOJHBIX PECYpPCOB U
(hOpMUPOBAHHIO HOBBIX CTaHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IOTYYCHHH OWOJOTMYCCKUX 3HAHWNA B MEJSAX IOBBIIICHUS
oOmieli  KyJNbTypbl, €CTECTBEHHO-HAYYHOH TPAaMOTHOCTH, KaK COCTaBHOM  4YacTh
(GYHKIIMOHATBLHON IPAMOTHOCTH 00YyYarOIUXcs, POPMHPYEMOU IPU U3yYECHHH OHOJIOTUH;

MOHMUMAHHUE CYITHOCTH METOJIOB TMO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCITIOJIb30BaTh TOJy4YaeMble 3HAHUS JJIs aHauu3a M OOBSICHCHHS SIBICHUI
OKpYIKAIOIIEero MHpa U MPOHMCXOJAIINX B HEM M3MCHEHUH, YMEHHUE JeNlaTh 0OOCHOBaHHbBIE
3aKIIOYCHUST HAa OCHOBE HAYYHBIX ()AaKTOB M HMMEIONIMXCS JAHHBIX C IIETBI0 MOJYYCHUS
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HWCIOJIb30BAaTh OMOJOTMYECKUE 3HAHUS Ui pPEIICHUs
po0JIEM B peaibHBIX KU3HCHHBIX CHUTYallUsX;

OCO3HAHHE I[CHHOCTH HAYYHOH NEATEIbHOCTH, TOTOBHOCTh OCYILIECTBISATH MPOCKTHYIO
Y UCCIICJIOBATEIIBCKYIO JICITEILHOCTh HHANBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpA30BaHHMIO U CaMOOOPA30BAHHIO, K
AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHHWH 1O OWMOJIOTUM B COOTBETCTBUU C >KM3HCHHBIMHU
MOTPEOHOCTSAMH.

METANPEJMETHBIE PE3YJIbTATHI

MeTtanpeameTHble pe3yabTaTbl OCBOEHUS yueOHOro npeaMera «bruonorus» BKIOYAKOT:
3HaYMMBbIC 11 (OPMHPOBAHUS MHPOBO33PEHHS OOYYAIOIIUXCS MEKIUCIUIUIMHAPHBIC
(MexXmpeMeTHbIC) OOIICHAYYHBIC MOHATHS, OTPAXKAIOIINE IIEJIOCTHOCTh HAYYHON KapTHHBI
MHpa u CHGHI/I(l)I/IKy MCTOOOB IMO3HAHUA, UCITOJB3YCMbIX B CCTCCTBCHHBIX HAayKax (BGHIGCTBO,
SHEprus, sIBJIEHHE, IPOLIECC, CUCTEMA, HAyUHBIN (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, HWCCIeJA0BaHUE, HAONIOJACHHE, HW3MEpPEeHHe, OJKCIEPUMEHT U JPYyTHue);
yHHUBEpCalTbHbIE y4eOHbIE NeHCTBUs (TIO3HABATENbHBIE, KOMMYHUKATUBHbBIE, PETYIISITUBHBIE),
obOecrieunBaronie  (GopmupoBaHue (YYHKIIMOHATILHOW TPaMOTHOCTH H  COITHAIBHOM
KOMIIETCHIIMM OOYYaloOIINXCsI; CIOCOOHOCTh OOYyYaroOIMUXCS HCIOJIB30BaTh OCBOEHHBIE
MEXIUCHUITMHAPHBIE, MUPOBO33PEHUYECKIE 3HAHUS U YHUBEpCalbHbIe Y4eOHbIE NEHCTBUS B
MO3HABATEIHHON U COIMAILHOMN MPAKTUKE.

B pesynapraTe u3ydenuss OWONOTMM HA YPOBHE CpeaHero ooOiiero ooOpa3oBaHUS Yy
oOyuarorierocst OyayT chopMupoBaHbl MO3HABATEIbHBIE YHUBEPCATIbHBIC YUeOHBIE IEHCTBHS,
KOMMYHHKATHUBHBIE YHHBEpCadbHbIE Y4eOHbIE NEWUCTBUSA, PETYIATUBHBIE YHUBEPCAIbHbBIE
yueOHbIe AeMCTBUSI, COBMECTHAS JIEATEIBHOCTD.

MeTanpeaMeTHbIe pe3yIbTaThl OCBOCHHS IMPOTPAMMBI CPEIHET0 00IIero oopa3oBaHUs
AOJIKHBI OTpa>XaTh:

OBi1aieHne YHHBEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a30Bble JJOrHYeCKHUe TeHCTBUS:

CaMOCTOSITENIEHO (POPMYJIMPOBATh W aKTyaJIM3MPOBATh MPOOJIEeMy, paccMaTpuBaTh e€
BCECTOPOHHE;
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WCIIOJIb30BaTh IMPU OCBOCHUU 3HAHUM MHPUEMBI JIOTMUECKOTO MBIIUICHUS (aHanu3a,
CUHTE3a, CpaBHEHUs, KiIacCH(pUKAIMH, OOO0OIICHMS), PACKPBIBATH CMBICT OHOJIOTHYECKUX
MOHATHIA (BBIACIATh WX XapaKTepHbIC TMPU3HAKH, YCTAHABIMBATH CBSI3H C JIPYTUMU
MOHATHUSIMHU);

OTIpEeCIATh LEH JEATEIbHOCTH, 3aJaBasi MapaMmeTpbl U KPUTEPUH UX JTOCTHXKEHUS,
COOTHOCHUTH PE3YJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU LEIISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE TOHATHSA Ul OOBSICHEHUS (PAKTOB M SIBICHUH KHBOMH
TIPUPOJIBI;

CTPOUTH JIOTHYECKHUE pacCyXACHUs (MHIYKTHUBHBIC, NEAYKTUBHbIE, MO aHAJIOTUH),
BBISIBJISITH  3aKOHOMEPHOCTM M NPOTHBOPEUMS B  PacCMaTpPUBAEMbIX  SIBJICHMSIX,
(hOopMyIIMPOBATh BEIBOJIBI M 3aKITFOUCHUS,

MPUMEHSTh CXEMHO-MO/ICIBHBIE CPEJICTBA JUIS MPEICTABICHHS CYIIECTBEHHBIX CBSI3EH
U OTHOIIECHUN B M3Yy4aeMbIX OHMOJOTMYECKHX OOBEKTaX, a TaKXKe MPOTUBOPEUYUI Pa3HOTO
poJia, BHIABICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabarbiBaTh IJIaH pEIICHUS M[poOJIeMbl ¢ y4ETOM aHajuu3a HMEIOIIUXCS
MaTepHAbHBIX U HEMAaTEePHUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JAEATEIbHOCTb, OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEINISAM,
OLICHUBATh PUCKU MOCIEICTBUHN AEITEIbHOCTH;

KOOPJMHUPOBATh W BHINOJHATH pabOTy B YCIOBHSX pPEaIbHOTO, BUPTYAIBHOTO H
KOMOWHHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEILCKHE IeHCTBHS:

BJAJETh HABBIKAMU Y4€OHO-MCCIENOBATEIbCKOW H TPOCKTHOH JeSTEIbHOCTH,
HaBBIKAMU pa3pemieHns MpoOieM, CIIOCOOHOCTBIO M TOTOBHOCTHIO K CaMOCTOSITEIIHHOMY
MOMCKY METOJIOB peIIeHUs MPAKTUYECKUX 3a/a4y, MPUMEHEHHUIO pa3IMYHbIX METOJIOB
MO3HAHUS;

WCTIOJIB30BATh PA3JIMYHBIE BHIBI JIEATEIHHOCTH TIO MOJYYSHHIO HOBOTO 3HAHUS, €T0
WHTEPIpPETAINHU, TPeoOpPa30BaHUIO U MPUMEHEHUIO B YICOHBIX CHUTYaIHAX, B TOM YHCIE TIPH
CO3/IaHUU YYEOHBIX U COIMAIBHBIX MPOEKTOB;

dbopMUpOBaTh HAyuYHBI THUI MBIIIJICHHUS, BIAAETh HAY4YHOH TEPMHUHOIIOTHEH,
KITFOUEBBIMH ITOHSATUSIMHU H METOJ/IAMU;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIE 3a7]a4l B 00pa30BaTEIIbHON JESTEIHLHOCTH U
KU3HEHHBIX CUTYaIIHIX;

BBISIBJISITH MPUYMHHO-CJICICTBEHHBIE CBSI3M M aKTyalM3MpOBaTh 3aJady, BbIJIBUTaTh
THNOTE3y €€ peIIeHUs,, HaXOJUTh apryMEHTHI JJISl JIOKA3aTelIbCTBA CBOMX YTBEP)KICHHIA,
3aJ1aBaTh apaMeTPhl U KPUTEPUH PEIICHHUS,

aHAJIM3UPOBATh TOJYYCHHBIE B XOJI€ PEUICHHS 3aJaydl pe3ylbTaTbl, KPUTUYECKU
OILICHHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHTYAI[UsIM, OICHUBAThH MPHOOPETEHHBIHN OITBIT;

OCYIIECTBIISTH IIEJICHANIPABIICHHBIN IMOUCK TIEPEHOCA CPENICTB M CITOCOOOB JICHCTBUS B
poeCCUOHATILHYIO CPEY;
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yMETh TMEpPEeHOCUTh 3HaHHS B TIO3HABATEIIbHYI0 U MPAKTHYECKyl 00JacTu
KHU3HECATEIIbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 001acTeil;

BBIIBUTATh HOBBIC WJCH, MPEAJIaraTb OPUTHHAIBHBIE TOIXOJbI U PEIICHUsS, CTAaBUTHh
poOGJIeMBI U 3a/1a4H, TOIYCKAIOIUE allbTEPHATUBHBIE PEIICHHUS.

3) padora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHKAX MHPOPMALUU (TEKCTe y4eOHOro mocoous,
HAYYHO-TIONYJISIPHOW ~ JUTEparype,  OHOJOTMYECKHX  CIIOBapsAX U CIPABOYHHKAX,
KOMITBIOTEPHBIX 0a3zax NaHHBIX, B MHTepHeTe), aHanu3upoBarh MHGOPMALUIO PA3ITUYHBIX
BUJOB U (GOpM TMpeaCTaBiICHHs, KPUTHUYECKH OLIEHHBATh €€ JOCTOBEPHOCTb U
HEMPOTHUBOPEUUBOCTb;

(GbopMyIHpOBaTH 3aMpPOCHl U MPUMEHATH PA3JIMYHbIE METOJBI MPH TOMCKE U 0TOOpE
Ouonoruueckoi nHGoOpMaIuu, He0OXOAUMOI JIJIs BHITIOJIHEHUS yYEOHBIX 3a/1a4;

MPUOOPETATH OMBIT UCIIONB30BAHM HHPOPMAIIHOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA,
COBEPIIECHCTBOBATh KYJIBTYPY aKTUBHOTO MCIIOJIB30BAHUS PA3IMUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIHO BBIOMPATh ONTHMAJIBHYIO (OPMY TPEACTABICHUS OWOIOTHYECKOM
uHpopmanuu (cxemsl, rpaduKy, JUarpamMmbl, TAOIHUIIbI, PUCYHKH U IPYTroe);

UCIIOJIb30BaTh HAY4YHBIA S3bIK B KayecTBE CPEACTBAa MpH padoTe ¢ OHOIOTrHYecKOn
nHbOpMaNKe: MPUMEHITh XUMUYECKUE, (PU3NIECKAE U MATeMAaTHIECKAE 3HAKH U CUMBOJIBI,
dbopmynbl, ab0OpeBuaTypy, HOMEHKIATYpPYy, HCHOJB30BaTh W IPEOOpPA30BBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEICTBA HATIIATHOCTH;

BIIQJIETh HaBBIKAMHM pACIIO3HABAaHWA M 3alIUTHl WHGOpMalWU, WHOOPMALMOHHON
0€30MaCHOCTH JTMYHOCTH.

OByaieHne YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€HCTBUSIMU:

1) oomenne:

OCYIIIECTBISITh KOMMYHHMKAIIUM BO BceX cdepax >XKU3HH, AKTUBHO YYacTBOBaTh B
JIMajiore WM JTUCKYCCHHM TIO CYIIECTBY OOCYXIaeMOH TeMbl (YMEHHE 3a/laBaTh BOIIPOCHI,
BBICKa3bIBaTh CY)XJCHHS OTHOCHTEIBHO BBIMIOJIHEHUS IpejiaraeMoil 3a/aud, YYHUTBHIBATh
MHTEPECHI U COTJIACOBAHHOCTH MO3UIIUN APYTUX YYACTHUKOB TUAIIOTA UM TUCKYCCHH);

pacrmo3HaBaTh HeBepOalIbHBIE CPEICTBA OOIIEHUS, MOHMMATh 3HAYEHHE COIHAIbHBIX
3HAKOB, TIPEINOCHUIOK BO3HUKHOBEHUS KOH(MDIUKTHBIX CHTYallMid, YMETh CMSr4aTh
KOH(MITUKTHI ¥ BECTH TIEPETOBOPHI;

BIIQ/IETh Pa3IMYHBIMU CIIOCOOaMH OOIICHHS U B3aUMOJICHCTBUS, TOHUMATh HAMEPEHUS
APYTUX JIOAEH, MPOSIBISATh YBAXHUTEIbHOE OTHOLIEHHE K COOECeHUKY M B KOPPEKTHOU
dhopme popMyTHpPOBATH CBOU BO3PAKEHHUS;

Pa3BEPHYTO W JIOTUYHO M3JIAraTh CBOIO TOYKY 3PEHUS C MCIIOJB30BAaHHEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAsI 1esITeJIbHOCTD:

MOHMMAaTh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBUAYAILHOW pabOTHI
MpU peHIeHUH OMOJOTHYECKOH MpoOsieMbl, 0OOCHOBBIBATh HEOOXOAMMOCTh HPHUMEHEHUS
TPYNNoOBBIX (pOpPM B3aUMOICHCTBUS MIPH PEIICHUN Y4eOHOH 3a1auu;
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BBIOMpATh TEMAaTUKY U METOJIbI COBMECTHBIX JIEHCTBUI C y4ETOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH KaKJI0T0 4JIEHA KOJUIEKTUBA;

IIPUHUMATH L€ COBMECTHOM [JE€ATEIbHOCTH, OPraHU30BbIBaTh U KOOPAWHHUPOBATH
JEUCTBUA MO €€ OCTUKECHHIO: COCTABJIATH IUIAH JICWCTBUM, PACIpPElENaTh POJIU C YUETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM pabOThI;

OLICHMBATh KA4Ye€CTBO CBOETr0 BKJIAJa M KaXKJIOTO y4YyaCTHHMKAa KOMaHIbl B OOLIuil
pe3yabTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

IIpejiaraTb HOBBIE ITPOEKTHI, OLEHUBATh UJIEU C NO3UIMH HOBU3HBI, OPUTMHAIBHOCTH,
MIPAaKTUYECKOW 3HAUMMOCTH;

OCYUIECTBJIATh IO3UTHBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CHUTYalHUsX,
MPOSIBJISITH TBOPUECTBO U BOOOpayKEHHE, OBITh HHUIIMATHBHBIM.

OgiajeHne YHMBePCAJIbHBIMH Pery/JsiTUBHBIMU 1efiCTBUAMM:

1) camoopranu3anus:

UCIOJIb30BaTh OMOJOTHYECKHE 3HAHMs JJs BBISBICHUS MPOOJIEM M UX pEUICHHsS B
KU3HEHHBIX U YY€OHBIX CUTYalUsX;

BBIOMPATh HAa OCHOBE OMOJOTMYECKUX 3HAHUH IIETICBBIC M CMBICIIOBBIC YCTAaHOBKH B
CBOMX JEHCTBUSX M IMOCTYINKAaxX IO OTHOLICHHUIO K JKMBOW MPUPOJE, CBOEMY 3JI0POBBIO U
3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO ~ OCYILECTBJISATh  IIO3HABATEJIbHYIO  JAESTEIbHOCTb,  BBIABIATH
mpoOJIeMbl, CTaBUTh W  (QOPMYIUPOBATH COOCTBEHHBIC 3amaud B  00pa3oBaTEIIbHOM
JEATEIbHOCTH U JKU3HEHHBIX CUTYyALUSX;

CaMOCTOSITENIFHO COCTaBIISITh IUJIAH pEIIeHUs MpoOJeMbl € YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIITOYTSHUIA;

JlaBaTh OLEHKY HOBBIM CUTYAaIlHsIM;

pacuIMpsATh paMKU y4eOHOTO peIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;

JienaTb OCO3HAHHBIM BBIOOP, APTyMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTh 32
pelIeHue;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHMIO U MPOSBICHUIO INUPOKOH SPYIUIMH B pa3HbIX
00J1aCTsIX 3HAaHUM, HOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJbTYPHBII YPOBEHbD.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JAESATEIbHOCTD, OLIEHUBAThH
COOTBETCTBHUE PE3YJILTATOB LEIISM;

BJaJIeTh HAaBbIKAMM I[IO3HABATENbHOM pe(IeKCUr Kak OCO3HAaHUS COBEpLIAEMbIX
JNEUCTBUM M MBICIUTEIBHBIX IIPOLECCOB, UX pPE3YyJIbTAaTOB M OCHOBAaHUMW, HCIIOJIb30BATH
npuémbl pedrekcuu AJis OLIEHKU CUTYalllH, BBIOOpa BEPHOTO PEIICHNUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATD PEILIEHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIbTATOB JI€ATEIbHOCTH;

3) npuHsATHE CeOs U IPYTrHUX:

MPUHUMATD ce0sl, TIOHMMasi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U apT'yMEHTHI IPYTUX MPU aHATU3€E PE3YIbTATOB JIEATEIbHOCTH;

MIPU3HABATH CBOE MPaABO U MPABO JPYTUX Ha OMIMOKHY;
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Pa3BHUBATH CIIOCOOHOCTH MOHUMATh MUD C IMO3UIUHU APYTrOoro 4€jI0oBCKa.

NPEJIMETHBIE PE3YJIbTATHI

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS CoJiepKaHusi ydeOHoro npeamera «buonorus» Ha
yrayOJ€HHOM ypOBHE OpPHUEHTHPOBAaHBI Ha oOecrneueHue NpoUIBLHOTO  OO0yYCHHS
oOyuatomuxcst ouonorud. OHU BKIIIOYAIOT: crienupuyeckue A OMOJIOTUU HayYyHbIe 3HAHMS,
YMEHHS U CHOCOOBI JIEUCTBUN MO OCBOEHHUIO, MHTEPIPETALUU U MPeoOpa30BaHUI0 3HAHUA,
BUJIBI JICSATEIBHOCTU IO TMOJYYCHUIO HOBBIX 3HAHUW W HUX NPUMEHEHHUIO B PA3IMUYHBIX
y4eOHBIX, a TaKKe B pEaJIbHBIX JKU3HCHHBIX CHUTyalusx. llpeaMmerHbie pe3ynbTaThl
MIPEACTABJICHBI 110 TOAaM U3Y4YEHHUS.

IIpenmeTHbIe pe3y/ibTaThl 0CBOEHUS yueOHOro npeamera «buosorus» B 10 knacce
HOJI’KHBI OTPAKATH:

c(OPMHPOBAHHOCTH 3HAHUI O MeCTE U POJIM OUOJIOTUHN B CHCTEME €CTECTBEHHBIX HAYK,
B (DOPMUPOBAHUU ECTECTBEHHO-HAYYHOW KapTHHBI MHUPA, B MO3HAHUHM 3aKOHOB MPUPOIBI U
pelieHnd MpoOJeM pPalHMOHAIBHOTO MPHUPOAONONIB30BaHUS, O BKIAJE POCCUHCKUX U
3apyOeKHBIX YUEHBIX B pa3BUTHE OMOJIOTHH;

BJIa/ICHUE CUCTEMOM OMOJIOrMYECKUX 3HaHUH, KOTOpasi BKJIIOUAET: OCHOBOIIOJIATalolne
OMOJIOTMYEeCKHEe TEPMHUHBI U MOHATHUSI (’KH3HB, KIIETKA, OPraHu3M, MeTaboiu3M, rOMeocTas,
CaMOpEryJisAllMs, CaMOBOCIPOM3BEJICHUE, HACIEICTBEHHOCTh, W3MEHUYUBOCTh, pOCT U
pasButue), Ouonormveckue Teopuu (kimerouHas teopus T. IllBamna, M. Illneiinena, P.
BupxoBa, xpomocomHas Teopust HacaeactBeHHocTH T. Moprana), yuenus (H. . BaBunosa —
0 I1EHTpax MHOroobpazus U TMPOUCXOXKIEHUS KYyIbTYpHBIX PpAcCTEHHil), 3aKOHBI
(emnHOOOpa3usi MOTOMKOB TEPBOTO  IOKOJICHUS, PACHICIJICHUS, YHCTOTBHI TraMeT,
HE3aBUCUMOr0 HacienoBanuss ['. MeHpaens, roMoJOTMYECKUX pPAIOB B HACJIEACTBEHHOM
m3menunBocTy H. V. BaBuioBa), mpuHIUIIBI (KOMIUIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAAaMH HAay4HOTO TIO3HAaHUS, MCIOJIb3yEMBIX B
OMOJIOTHYECKUX HCCIETOBAaHUIX KHUBBIX OOBEKTOB (ONMHUCAHME, U3MEpeHue, Hallro/IeHHe,
9KCIIEPUMEHT);

YMEHHE BBIJENATH CYIIECTBEHHbIE PU3HAKK: BUPYCOB, KJIETOK IPOKAPUOT U SYKapuoT,
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM uHucie OakTepuii, rpudoB,
pacTeHui, XUBOTHBIX M 4YEJIOBEKa, CTPOCHUS OPraHOB M CHCTEM OpPraHOB pPAaCTCHHH,
KUBOTHBIX, YEJIOBEKa, IMPOIECCOB KU3ZHEACITENbHOCTH, MPOTEKAIOIUX B OPraHu3Max
pacTeHMil, >KMBOTHBIX M UeJOBEKa, OWOJIOTMYECKUX TPOIECCOB: OOMEHa BEIECTB
(MeTabosin3Mm), MpeBpalleHus] SHEPTHU, OPOXKEHHUs, aBTOTPO(HOr0 U reTepoTpohHOro THIIOB
NUTaHusA, (OTOCHMHTE3a M XEMOCHHTE3a, MHTO3a, Meio3a, rameroreHesa, SMOpHOreHe3a,
MMOCTAMOPUOHAIBHOTO PA3BUTHS, PA3MHOXKEHMS, WHIUBUAYAIbHOIO Pa3BUTUS OpraHu3Ma
(oHTOTEHE3a), B3aMMOICHCTBHS TE€HOB, TE€TEPO3HCA, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aMMOCBS3H MEXAY OPraHOMIAMH KJIETKH U X (QYHKIUSIMHU,
CTpPOCHHEM KIIETOK pPa3HBIX TKaHEW M WX (YHKUIUAMHU, MEXKAY OpraHaMd M CHUCTEMaMH
OpPraHOB y PaCTeHM, ’KUBOTHBIX U YeJIOBEKa U UX QYHKIUSAMHU, MEKIY CUCTEMaMH OPTraHOB U
uX (QYHKIMSIMHM, MEXIy OSTamaMd oOOMEeHa BEIIeCTB, JTalaMu KJIETOYHOro ILHKJIAa U
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KU3HEHHBIX IMKJIOB OpraHU3MOB, 3TallaMM SMOpPHOHAIBHOTO pa3BUTHs, TI'€HOTHIIOM U
dheHoTunom, GeHOTUIIOM U (PaKTOpaMu Cpeibl OOMTaAHUS;

YMEHUE BBISBIATH OTIIMYUTEIbHBIE MPU3HAKH KHUBBIX CHCTEM, B TOM YHUCIIE PACTCHUH,
KUBOTHBIX U 4EJIOBEKA;

yMeHue UCII0JIb30BaTh COOTBETCTBYIOIIUE apryMEHThI, OMOJIOTNYECKYIO
TEPMUHOJIOTUIO M CHMBOJIMKY JUISI JIOKa3aTeJIbCTBA POJCTBA OPraHU3MOB pPa3HbIX
CHCTEMaTHYEeCKHUX TPYIII;

yMEHHUE peuiatb OMOJIOTMYECKUE 3aJaud, BBISABIATH MPUYHMHHO-CIEICTBEHHBIC CBSI3U
MEXJy HCCIEIyeMbIMU OHOJOIMYECKMMM IPOLECCaMU U SIBJICHUSMH, J€1aTh BBIBOJBI U
IIPOrHO3bl HA OCHOBAHHUM IOJYYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIMIOJHATH JTa0OPaTOPHBIE U MPAKTUYECKHE paObOTHI, COOIIOIATh MpaBHiia MPU
pabote ¢ y4eOHBIM U 1a00paTOpHBIM 000pPYyI0OBaHUEM;

YMEHHUE BBIJBUIaTh TUIIOTE3bl, MPOBEPATh HMX HKCIEPUMEHTAIbHBIMU CpPEICTBAMHU,
bopmynupys 1eflb MCCIECIOBAHUS, AaHAIW3MPOBATH IIOJIyUYEHHBIE pPE3yJabTaTbl U JIENaTh
BBIBO/IBI;

YMEHHE Y4acTBOBATh B y4eOHO-HCCIIEAOBATENBCKOM paboTe M0 OMOIOTHH, SKOJIOTHU U
MeIULMHE, TPOBOJMMOM Ha 0a3e IIKOJIBHBIX HAYYHBIX OOLIECTB, U MyOJINYHO MPEICTaBIIATh
MIOJTyYEHHBIE PE3yJIbTaThl HA YUYEHUYECKUX KOH(EPEeHIUX;

YMEHHE OILIEHUBATh JTUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBAaHMKA B 00JacTh
OMOJIOTUU ¥ MEIUIUHBI (KIOHHPOBAHWE, MCKYCCTBEHHOE OIUIOJOTBOPEHHE, HANpaBIECHHOE
M3MEHEHHE T'€HOMa U CO3/[aHHe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE  OCYILECTBJIATh OCO3HAHHBIH  BBIOOp Oyaymedl  mpodeccruoHaabHON
JESTeIBbHOCTH B 00JIACTH OMOJIOTHH, MEIULIUHBI, OMOTEXHOJIOTUH, BETEpUHAPUH, CEITHCKOTO
XO035iiCTBa,  MMILEBOM  IPOMBILUIEHHOCTH, YIWyOJsATh  IO3HABaTENIbHBI  MHTEpEC,
HampaBJICHHBIH Ha OCO3HAaHHBIK BBIOOP COOTBETCTBYIOIIEH Npodeccur U MPOAOIDKEHHE
OMoJIOrnYeckoro oOpa3oBaHUsl B OPraHU3ALMAX CPEeIHEr0 MpOPecCHOHATBLHOTO U BBICIIErO
oOpazoBaHus.
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TemaTuueckoe mianuposanue 10 kiaace

Ne HaumenoBanue tem Kypca Kon-so | 0P
n/m 4acoB
1 XUMHYECKast OpraHu3arys KICTKH 5 https://resh.edu.ru/subject/5/
2 CtpoeHue U QYHKIMU KICTKU 3 https://resh.edu.ru/subject/5/
3 OOMeH BEIIECTB U IPEBpaIleHHE YHEPTUN 3 https://resh.edu.ru/subject/5/
B KIICTKE
4 Hacnencreennas nadopmanus u 5 https://resh.edu.ru/subject/5/
peanu3aius e€ B KIICTKe
5 Ku3HeHHBIH UK KICTKH 3 https://resh.edu.ru/subject/5/
6 Pa3MHOKEHHE U Pa3BUTHE OPraHU3MOB 4 https://resh.edu.ru/subject/5/
7 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 6 https://resh.edu.ru/subject/5/
8 3aKOHOMEPHOCTH U3MEHYHUBOCTHU 5 https://resh.edu.ru/subject/5/
HUTOI'O: 34
TemaTuueckoe mianuposanue 11 kiaace
Ne HaumenoBanue teM Kypca Kon-so | 0P
n/m 4acoB
1 3apoxIeHUE U Pa3BUTHE 3BOFOIIMOHHBIX 4 https://resh.edu.ru/subject/5/
MpeACTaBICHUN B OMOJIOTUH
2 MHuKpo3BOIIOIHS U €€ Pe3yNbTaThl 14 https://resh.edu.ru/subject/5/
3 MakpodBoJronus 1 € pe3yJbTaThl 6 https://resh.edu.ru/subject/5/
4 [TpoucxoxaeHne U pa3BUTHE )KU3HU HA 7 https://resh.edu.ru/subject/5/
3emie
5 [MpoucxoxaeHUE YeIoBeKa — 3 https://resh.edu.ru/subject/5/
AHTPOITOTEHE3
HUTOI'O: 34
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https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
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https://resh.edu.ru/subject/5/
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ITPOBEPAEMBIE HA EI'D ITIO BUOJIOT'HUA TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHUA OCHOBHOM OBPA30BATEJBHOMN MPOT'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM pPe3y/JbTAaTaM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CPpeHero 0011ero
oOpa3oBaHus

CdopmupoBaHHOCTh 3HAHUKW O MECTe U POJH OHOJIOTUU B CHCTEME
€CTECTBEHHBIX HayK, B (dbopmupoBaHUU COBPEMEHHOM
€CTECTBEHHOHAYyYHOW KapTHUHbBI MUPA, B IO3HAHNUU 3aKOHOB IIPUPOABI U
pELIEHUH KU3HEHHO BAXKHBIX COLMAIbHO-3THYECKUX, SKOHOMUYECKHUX,
AKOJIOTHUECKUX IPOOJIEM YeTIOBEUeCTBa, a TAKXKE B PELUICHUH BOIIPOCOB
panroHaTBFHOTO MPUPOAONOIH30BaHNUS, B (POPMUPOBAHIH LIEHHOCTHOTO
OTHOIICHHS K MPHUPOJIE, OOIIECTBY, YEIOBEKY; O BKJIA/I€ POCCUICKUX H

SaPY6e)KHBIX y‘léHbIX — OHMOJIOTOB B Pa3BUTHEC OHOJIOruH

Brnanenune cucremoil 3HaHMI 00 OCHOBHBIX METOAAX HAyYHOTO
IIO3HaHus, UCIOJb3YCMbBIX B OHOJIOTMYECKHUX HUCCIICAOBAHUAX XKUBBIX
O0OBEKTOB M 3KOCHUCTEM (ONHMCaHHE, UW3MEpPEHue, MPOBEACHUE
HaOMIONICHNH); CHOCOO0aMHU BBISBICHHS W OLEHKH aHTPOIOI€HHBIX
WU3MEHEHUH B TIPHPO/IC.

YMenune BbIIBUT'aTh THUIIOTC3bI, IMPOBECPATH HX SKCIICPHUMCHTAJIbHBIMHA
cpeactBamu, (GopMyIHMpys Ielb HCCIEAOBaHUS, aHaJIU3UpPOBATh
MIOJTyYEHHBIE PE3YJIbTAThl U J1€1aTh BHIBOJBI.

BrisiBaenne 3aBHCHMOCTH MCXKAY HUCCICAYEMBIMU  BCIWMYHMHAMHU,
00BsICHEHNE TIOJYYEHHBIX PE3YyIbTaTOB U (POPMYIUPOBAHUE BHIBOJIOB C

HCIIOJIb30BAHNUEM HAYIHBIX HOHHTHﬁ, Teopnﬁ M 3aKOHOB

YMeHue BIajeTh CHUCTEMOM OHONOTHYECKMX 3HAaHUH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIOIIME OWOJIOTMYECKUE TEPMHUHBI M TOHSTHUS
(>Ku3HB, KJIE€TKA, TKaHb, OpPraH, OpPraHW3M, BUJ, TIOIMYJISIIMS, SKOCUCTEMA,
Ouorieno3, Onocdepa; MeTaboIM3M, TOMEOCTa3, KIETOYHBIH WMMYHHUTET,
OuocuHTe3 Oenka, OWOMONMMMEPBI, JTUCKPETHOCTh, CaMOpETyJIsIus,
CaMOBOCIIPOM3BEICHUE, HACIIe/ICTBEHHOCTD, H3MEHYHMBOCTD,
SHEPro3aBUCHUMOCTb, POCT U Pa3BHUTHE);

Owojorudeckue Teopuu: kierouHas Teopuss T. IlIBanna, M.
[lneitnena, P. BupxoBa; KJIOHAIbHO-CENEKTUBHOIO UMMyHuTeTa II.
Opnux, N1.1. MeuHnkoBa, XpOMOCOMHAsi T€OpUsL HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apozsbimieBoro cxonactsa K. bapa, sBomtounoHHas

TCOpHA 4. I[apBI/IHa, CUHTCTUYCCKAasA TCOPUS ISBOJJIOLUH, TCOpPUA
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antporioreHeza Y. JlapsuHa; Teopust Ouoreonenoza B.H. Cyxkauéra;
yuenue H.W. BaBuioBa o neHTpax MHOrooOpaszus U MPOUCXOKACHUS
KyJIbTypHbIX pactenuid, yudenue A.H. CepepuoBa o0 nyrsix u
HaIpaBJIeHUAX dBoJIrOIMH, yueHue B.U. BepHanckoro — o 6uocdepe);
3aKOHBI (€IUHOO0Opa3Hs MOTOMKOB IEPBOTO MOKOJICHUSI, PACIICTIIICHHUS
MPU3HAKOB, HE3aBUCUMOIO HacieqoBaHMs MpusHakoB [. Mennens;
CUEIUJICHHOTO HAacJIeIOBaHUsI TPU3HAKOB W HAPYIICHUS CUEIJICHUs
renoB T. Moprana; romMoJOTHYEeCKHMX pSAJOB B HACJIEJCTBEHHOU
m3menunBocty H.M. BaBwioa; renernueckoro pasHoBecus JIx.
Xapan u  B. BaiinGepra; 3apogsimeBoro cxoactsa K.  bapa;
ounorenernueckuii 3akoH J. ['ekkens, @. Mroiiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBmwia (Muaumyma FO. Jlubuxa, sKojgorMueckor mupaMuibl 4uced,
OMOMAacChl U SHEPTUH);

runote3bl (koauepBatHo A.W. Omnapuna, nepBuvHoro Oyiabona Jxk.

Xonpetina, mukpocdep C. @okca, pudozuma T. Uek)

VYMmenue peiiaTb IMOUCKOBBIC OuoJI0ruYecKUe 3aJa4u,; BbIABIIATH
IMPUYUHHO-CJIICACTBCHHBIC CBA3U MCKIAY HCCIICAYCMBbIMU
OHOJIOrMYECKUMHU 06LCKTaMI/I, mnmpoocccaMn M ABJICHUAMHU, JICJIATb
BBIBOJIbI U IIPOTHO3bI HA OCHOBAHWHU NTOJTYUCHHBIX PE3YJIbTATOB,

COCTaBJIAATb I'CHOTHIIMYCCKHEC CXCMbl CKPCHIMBAHMA JIA PA3HbBIX THUIIOB
HaCJICAOBaHUA MPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXEMBI ICPECHOCA

BCHICCTB U SHCPI'U B 9KOCUCTEMAX (I_ICHI/I IHUTaHWA, ITUIICBLIC CeTI/I)

YMeHue ycTaHaBIMBaThb B3aUMOCBSI3M  MEXKAYy CTPOEHHEM H
(GyHKIUSMU: OpPraHOMJOB, KIETOK pa3HbIX TKaHEH, OpraHaMu U
CUCTEMAMH OPraHOB y pAacCTEHHH, JKUBOTHBIX U YEJIOBEKA; MEXAY
JTarnaMu OOMEeHa BEILIECTB; TallaMH KJIETOYHOI'O LIUKJIA U KU3HEHHBIX
LMKJIOB OPraHU3MOB; dTaraMi ’MOPUOHAIILHOTO Pa3BUTHS; TEHOTUIIOM
u ¢deHotunoM, ¢eHoTUroM U  (GaKTopaMu Cpelbl OOUTaHMUS,
IpoLeccaMi  JBOJIIOLMM;  JBIKYHIIMMHM CHUJIaMHM  QHTPOIIOTEHE3a;
KOMIIOHEHTaMHU PA3JIMYHBIX 3KOCHUCTEM U NPUCHOCOOIECHUSMH K HUM

OpraHu3MOB

YMeHue BBIIENATh CYIIeCTBEHHBIE TPU3HAKH:

CTPOCHHS BUPYCOB, KJIETOK MPOKAPUOT U FYKAPUOT; OJHOKIETOYHBIX U
MHOTOKJICTOYHBIX OPTaHW3MOB, BHUJIOB, OMOTEOIICHO30B, IKOCUCTEM U
Omocdeppl; CTPOEHUS OpPraHOB W CHCTEM OpPraHoOB PaCTCHUH,
KUBOTHBIX, YEJIOBEKA; MPOILIECCOB KU3HEEATEIBHOCTH, TPOTEKAIOIIUX

B OpraHu3Max paCTeHI/Iﬁ, JKHBOTHBIX M YCJIOBCKA, OMOJIOTUYECKUX
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mporeccoB: oOMeHa BemecTB (Merabonu3M), HWHPOPMAHMH W
MIpeBpaIleHHs] SHEPTUH, OpPOKEHUS, aBTOTPOPHOTr0 M TeTepoTpodHHOro
TUINOB THTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meho3a,
raMeToreHesa, A3MOpHOreHe3a, MOCTIMOPHOHAIBHOIO  Pa3BUTHUA,
pa3sMHOXKEHHUs, UHIUBHYyalbHOIO PAa3BUTHUs OpraHu3Ma (OHTOreHe3a),
B3aUMOJCUCTBUS TI'€HOB, TI€TEPO3UCA; JEUCTBUM HCKYCCTBEHHOI'O
orOopa,  CTaOWIM3HPYIOLIETO, JBIXKYIIETO ¥ Pa3pbIBAIOIIETO
€CTECTBEHHOI'0 O0TOOpa; aJJIONAaTPUYECKOr0 M CUMIATPHUUYECKOTrO
BUJ000pa30BaHus; BIUSHUS JABMKYIIMX CHJI 3BOJIIOLIMM HA FeHO(QOH]
MOMYJISIUM; TPUCIIOCOOJICHHOCTH OpraHu3MOB K cpene oOuTaHus,
4yepeOBaHMsl HANpaBICHUM 53BOJIOLUHU; KpPYroBOpOTa BELIECTB U

IIOTOKAa SHEPIUH B 9KOCUCTECMAX

Cq)OpMI/IpOBaHHOCTI) YMGHI/IFI BBIACIATH CYHIGCTBGHHI)IG HpI/IBHaKI/I
BHPYCOB, KIJIETOK IIPOKApUOT M DYKapHOT, ONHOKIETOYHBIX U
MHOTOKJICTOYHBIX OPraHHW3MOB, BHJIOB, OMOTEOIICHO30B U IKOCHCTEM;
0COOCHHOCTH MPOIIECCOB OOMEHA BEIIECTB M IPEBPAICHHS SHEPTUU B
KJIeTKe, (OTOCHHTE3a, TUIACTUYECKOr0 M JHEPreTHYECKOro OOMEHa,
XEMOCHHTE3a, MHUTO3a, MeiHo3a, OIUIOJOTBOPCHHS, pPa3BUTUS U
Pa3MHOXCHHUS, UHIUBHIyaIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTCHE3a),
00pBOBI 32 CyLIECTBOBAHKE, ECTECTBEHHOTO 0TOOPA, BUI000pa30BaHus,
MPUCTIOCOOJICHHOCTH OPraHu3MOB K cpene OoOWTaHus, BIMASHUS
KOMIIOHEHTOB 3KOCHUCTEM, aHTI)OHOFeHHI)IX I/I3M€H€HPII7[ B 3KOCHCTEMaAX
CBOEHM MECTHOCTH, KPYrOBOPOTa BEIIECTB M MPEBPAIIECHUS SHEPTUU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJMKY Ul JIOKa3aTelbCTBa
POJCTBAa OPraHU3MOB Pa3HBIX CHUCTEMATHYECKUX T'PYII; B3aMMOCBS3U
OpPraHU3MOB W cpenbl OOWTAHMS; EIWHCTBA YEIOBEYECKHX pac;
He00XO0IMMOCTH 37J0pOBOTr0 00pa3a KHU3HU, COXPAHEHUs Pa3HOOOpa3us
BUJIOB M HKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHHMS MPUPOIBI U

YCJI0BCUCCTBA

YMeHHe KpUTHYECKH OIEHUBATh WHGOPMAIMIO OHOJIOTHYECKOTO
coJiepKaHusl; MHTEPHPETUPOBATH STUUECKHE ACIEKThl COBPEMEHHBIX
UCCIeIOBaHU B~ OWoNorMHM,  MEOUIMHE,  OMOTEXHOJIOTHH,
paccmarpuBath rJ100anbHbIe IKOJIOTUYECKHE POOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO

ITO3HUIIHNIO
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IHHEPEYEHD 2JIEMEHTOB COAEPXKXAHMUSA, ITIPOBEPAEMBIX HA EI'D 110
BHOJIOI'MH

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

buonorus kak Hayka. JKUBbIE CUCTEMBI U UX U3YYCHUE

11

CoBpemeHHast OMONOTHS — KOMIUICKCHAsl Hayka. buolorHYeckue HayKu W
u3ydaeMble UMU mpobaembl. DyHIaMEHTAIbHBIE, TPUKIIATHBIC ¥ TTOMCKOBHIE
HAaYYHBIC UCCIICJIOBAHUS B OMOJIOTHH.

3HavyeHrne OMOJIOTUU B (POPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOMH
KapTuHbl Mupa. [Ipodeccun, cBsa3anHble ¢ OHoIOTHel. 3HaUeHUE OMOJIOTHH B
MPAKTUYECKON JEATEIIbHOCTH YEeJIOBEKAa: MEIHIIMHE, CEIhCKOM XO3SHCTBE,

IMPOMBIIIJIICHHOCTH, OXPaHC IIPHUPOAbI

1.2

JKuBble cucTeMbl Kak mnpeaMeT wuszydeHus Ouosornu. CBOWCTBAa KHUBBIX
CHCTEM: €IMHCTBO XHMMHUYECKOTO COCTaBa, JUCKPETHOCTh M LIEJIOCTHOCTD,
CJIIO)KHOCTh U YHOPSAJOYEHHOCTb CTPYKTYPbI, OTKPBITOCTh, CAMOOPIaHU3aLINS,
CaMOBOCIPOU3BEACHUE, PA3/IPAKUMOCTh, UBMEHYMBOCTb, POCT U Pa3BUTHUE.

YpoBHM OpraHu3aludd KUBBIX CHUCTEM: MOJIEKYJISIPHBIMA, KJIETOYHBIM,
TKAQHEBBIM, OPraHU3MEHHBIM, MOMYJISALMOHHO-BUJIOBOW, 3KOCHUCTEMHBIN
(buoreoneHoTHUECKHIA), OnochepHbIid. [Iporecchl, MPOUCXOAAIINE B KUBBIX
cuctemax. OCHOBHbIE MPU3HAKH XKUBOTO. JKU3Hb Kak (hopMa CyIIecTBOBAHUS

MaTepuu

13

Metoasl Ouonornueckoil Hayku. HaOmromeHue, w3MepeHue, KCIEPUMEHT,
cucTeMaTru3alus, MeTaaHanu3. I[loHSATHE O 3aBUCMMOH M HE3aBUCHUMOM
nepemeHHoil. [lnmanupoBanue »skcrepumenTta. [locTaHoBka H  TpoBepKa
runiote3. Hynesas runoresa. [lonstre BoIOOpKHU U €€ J0CTOBEpHOCTH. Pa3zdpoc
B Owojormvecknx JaHHBIX. OIEeHKa JOCTOBEPHOCTH  IOJIYYEHHBIX
pe3ynbTaToB. [IpUymHBI HCKaXXEHUS Pe3ylbTaToOB dKcrmepuMmeHTa. [loHsaTue

CTaTUCTHYCCKOT'O TCCTA

Knerka kak Onosiorudyeckasi CuicreMa

2.1

Knerka — crpykTypHO-(QyHKIMOHANbHAs eAMHMLA KuBoro. Mcropus
oTkpeiTus kietku. Paboter P. I'yka, A. Jlesenryka. Knerounas teopus (T.
[[IBann, M. lllneiinen, P. BupxoB). OCHOBHbIE MOJOKEHHUSI COBPEMEHHOM
KJIETOYHOU TEOPHH.

MeTtoapl  MOJEKYISpHOM M KIETOYHOW  OWOJIOTMHM:  MHMKPOCKOIIHS,
xpomaTorpadus, anexkTpodopes, METO/]T MEYEHBIX aTOMOB,

muddepeHaIbHOe HeHTpU(yrupoBaHne, KyJIbTUBUPOBAHUE KIIETOK

2.2

XUMHUYECKUN COCTaB KJIETKH. Makpo-, MUKPO- U YIbTpaMUKpPOdJIEMEHThI. Boaa

30




u e poJib KAaK pacTBOPUTENs, pEareHra, ydacTue B CTPYKTYPHUPOBAHHU
KJIIETKH,  TeIUIoperyiasiuuu. MuHepalibHble  BeIIecTBAa  KJIETKH,  UX
Ouosnoruueckas poiib. Poib KaTHOHOB U aHHOHOB B KJIETKE.

buonoruueckue mnomumepbl. benku. AMUHOKHCIOTHBIA cOCTaB OEIKOB.
CtpykTypsl 6enkoBOi Moekyinbl. [lepBuuHas cTpykTypa Oenka, HemTHIHas
CBs3b. BropuuHas, TpeTuuHas, 4eTBEPTUYHAs CTPYKTYphl. JleHaTypaius.
CgoiictBa OenkoB. Kraccudukanus OenkoB. buomorndeckue ¢GyHKIUH
OenKoB.

VYrneBonabl. MoHOCaxapu/ibl, TUCaxapyuabl, OJUTOCAXapHUIbl U TOJIMCAXAPHIBI.
OO0muii T1UIaH cTpoeHuss W (U3NKO-XMMHYECKHE CBOWCTBA YTJIIEBOJOB.
buonoruueckue GyHKIIUN YIIIEBOIOB.

Jlunmuaer. T'uapodriibHO-THAPOGOOHBIE cBOMcTBA. Kilaccudukanus JMmmIoB.
Tpurmunepuabl, pochonuuasl, BOCKH, cTepouabl. buonorndeckue GpyHkunn
murmuaoB.  OOmme CBOMCTBA OHOJOTHMYECKMX MeMOpaH — TEeKy4ecTb,
CIIOCOOHOCTH K CaMO3aMbIKaHHIO, MTOIYTIPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JJHK m PHK. CrpoeHne HyKIEMHOBBIX KHCIOT.
Hyxneotuasl. I[lpunmun  xkommnementapHoctu. [lpaBunmo  Yapradda.
Crpykrypa IHK — nBoitnast cnupans. MecToHaxox1eHne U OHOJIOrHYecKue
¢byukun JJHK. Bunet PHK. @yakiuun PHK B kietke.

Crpoenue moisekynbl AT®. Makpospruueckue cBsizu B MoJekyiae ATO.
buonornueckne @ynkiuun AT®. BoccraHoBIEHHbIE TIEPEHOCYUKH, UX
¢byukun B kinetke. CexkBenuposanue J[HK.

CtpyktypHast Ouonorusi: OMOXMMHUYECKHE U OMOPU3NYECKUE HCCIEeTOBAHUS

COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOJIEKYJI

2.3

Tunel KJIETOK: dyKapHOTHYecKass U mpokapuoruyeckas. CTpyKTypHO-
(byHKLIMOHATIbHBIE 00pa30BaHUs KIETKH.

Crpoenue npokapuotuueckoil kiaetku. Kinerounas crenka Gaktepuil u apxeil.
Oco0eHHOCTH CTPOEHUsl reTepoTPOPHON U aBTOTPOGHON MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojb MPOKapUoT B OMOIIEHO3AX.

Crpoenue ¥ pyHKIIMOHUPOBAHHUE dyKapUOTHUYECKOM KieTkH. [Inazmarnueckas
mMeMmOpana (mnasmanemma). CTpykTypa IUIa3MaTHUeCKOW  MeMOpaHBbI.
TpancropT BemlecTB 4epe3 IUIa3MaTUYeCKyl0 MeMOpaHy: MacCHBHBIN
(muddy3us, obneruénnas nuddysus), akTUBHBIN (IEPBUYHBIA U BTOPUYHBII
aKkTUBHBIA TpaHcropT). Ilomynponunaemocts MemOpanbl. PaboTta HaTpuii-
KaJIMeBOTO HAcoca. OHJOIWTO3: MMHHOUUTO3, (HaromuTo3. IK3OIUTO3.
Knerounas crenka. CTpykTypa U (QYHKIMHM KJIETOUYHON CTEHKH DPACTEHUH,
rpuboB.

I_[I/ITOHHaSMa. ]_[I/ITO3OJ'IB. HI/ITOCKCJ'IGT. I[BI/I)KCHI/IC OUTOIIJIa3MBI. OpFaHOI/II[BI
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kiaeTkr. OpHOMeMOpaHHbIE OPraHOWABI KJIETKU: HJIOIIa3MaThyecKas CeTbh
(OIIC), anmapar I'onbpku, TH30COMBI, HX CTpOeHHE U pyHKIUU. B3auMocBs3b
OJTHOMEMOpaHHBIX  OpraHouioB  KjieTku. CTpoeHue  IpaHyJspHOrO
perukynyma. CUHTE3 PacTBOPUMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH.
['maaxuii (arpaHysspHbIN) 3HAOIUIa3MaTUYECKUd peTukyiayMm. CexkpeTopHas
¢ynkuus anmapara [ompmku. TpancmopT BemiecTB B KieTke. Bakyonn
pactutenbHbIX KieTok. Kiierounblit cok. Typrop.

[TosryaBTOHOMHBIE OPTaHOUABI KJIETKU: MUTOXOHJPUH, TUIACTUABIL.

Crpoenrie 1 QyHKIMM MUTOXOHAPHHA H mactuj. IlepBudHbIe, BTOPUYHBIC H
CIIO)KHBIE  TUIACTHIBI  (DOTOCHHTE3MPYIOUIMX JYKApHOT. XJIOPOIUIACTHI,
XPOMOIUIACTBI, JIEUKOILIACTHI BBICUIMX PACTCHUH.

HememOpannble opranouzasl kietku CTpoeHHe M (QYHKIMH HeMeMOpaHHBIX
OpraHousioB KieTku. Pubocombl. MukpodunameHTsl. MpIeuHble KISTKH.
Mukpotpyoouku. Knerounsrit nentp. CTpoeHHe M JBH)KEHHE JXT'YTHKOB W
pecHrueK. MUKpOTpyOOUKH HUTOILIAa3MBbL. L{eHTpHOIIb.

Anpo. O6osnouka sapa, XpOMAaTUH, KapUOIIa3Ma, SAPBIIIKY, UX CTPOCHUE U
bynkuuu. SnepHbiii 6enKoBBI MaTpuKC. [IpocTpaHCTBEHHOE PacmoIOKeHHUE
XpOMOCOM B HHTEp(a3HOM sizipe. benku xpomaTrnHa — THCTOHBI.

Knerounsle BkitoueHus. CpaBHUTENIbHAs XapaKTEPUCTHKA KIETOK JYKapHOT

(pacTUTEnBHOM, )KUBOTHOM, TPUOHOI)

2.4

AcCUMWISILIVS U TUCCUMMIISILIUSL — JIBE€ CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa
BEILIECTB: aBTOTPO(HBINA U reTepoTpoHBIA. YdacTHe KUCI0poa B 0OMEHHBIX
nporeccax. DHepreTuueckoe obecriedeHue kieTku: mnpespaiieHue ATD B
0oOMeHHBIX Tmporeccax. dDepMeHTAaTUBHBIM XapakTep peakIfil KIETOYHOTO
Merabonu3ma. dDepMeHThI, UX CTPOCHHE, CBOWCTBA U MEXAHU3M JICUCTBHS.
Kodepmentsl. Otnuuns ¢(epMEHTOB OT HEOPraHWYECKHX KaTajJu3aTOpOB.
benku-aktuBaTOopsl M OCJKU-UHTUOMTOpPBL.  3aBUCUMOCTH  CKOPOCTH
(epMEHTAaTUBHBIX PEAKIHI OT pa3Iu4HbIX (PAKTOPOB.

IlepBrUYHBIl CHUHTE3 OpPraHMYECKUX BewlecTB B KieTke. PortocuHTe3. Pousb
XJIOpOIJIacTOB B mpouecce ¢orocuHTe3a. CBeToBas U TeMHOBas (asbl.
[TponykTHBHOCTH (poTOCHHTE3a. BiusHue pa3znuyHbX (PaKTOPOB HA CKOPOCTb
¢dorocunTe3a. 3HaueHue (POTOCUHTESA.

XeMOCHHTE3. Paznoobpaszue OpPraHN3MOB-XEMOCHHTETHKOB:
HUTPUPHULIHUPYIOIIHE Oaktepuu, Kene300aKTepuH, cepobakTepuu,
BOJIOPOJIHBIE OaKTepUU. 3HAUEHHE XEMOCHUHTE3A.

AHa’pobHble opraHu3Mbl. Buabl Opoxenus. IlpoaykTel OposkeHus M HX
UCIIOJIb30BaHUE YENIOBEKOM. AHa’pOOHBIE MHKpPOOPTaHU3Mbl KaK OOBEKTHI

OMOTEXHOJIOTHH U BO30yIUTENN OONE3HEH.
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AspoOHBIE OpraHU3MBI. Oransl JHEPreTHYECKOT0 oOMeHa.
[MoaroroBuTenbHBIA d3Tan. [NHKOMM3 — OECKUCIOPOTHOE pPACIICIUICHHUE
TJIFOKO3BI.

Bbuonorudeckoe OKMCIICHUE, WM KIETOYHOE JbIXaHue. Poiib MUTOXOHAPHIA B
nporeccax — OMOJIOTMYECKOTO  OKucieHus.  Lluknuyeckwe — peakiuu.
OxucnurensHoe  ¢ochopunuposanue. IIpenmymiectBa a’poOHOTO  MyTH
oOMeHa BemIeCTB Tepen aHadpoOHBIM. D(PQPEKTUBHOCTh SHEPrETHUYECCKOTO

oOMmeHa

2.5

Peakuuu marpuyHoro cuHtesa. [IpMHIMI KOMIIJIEMEHTAPHOCTH B PEAKLMSIX
MaTpUYHOTO  CHHTe3a. Peanu3anus  HacleACTBEHHONM  HMHGOpMaLUU.
I'enernueckuii koj, ero cBoictBa. Tpanckpunius — maTpuuHblil cuate3 PHK.
[IpyHIMOBl  TPAHCKPUNIMKM: KOMILJIEMEHTAPHOCTh, AHTUIIAPAIIJIENIBHOCTD,
aCMMMETPUYHOCTh. TpaHcisanus U e€ sransl. Yyactue TpaHcnoptHeix PHK B
OouocunTe3e Oenka. YcnoBus 6uocuntesa Oenka. KoaupoBanue aMHHOKHCIIOT.
Pons pubocom B OnocuHTe3e Oenka.

Opranuzanys reHoMa y IpPOKapUOT M 3yKapHoT. Perymsiuus akTUBHOCTU
reHoB y mpokapuot. ['umoreza omnepona (®. Kaxob, XK. Mano). Perynsuus
00OMEHHBIX IIPOIECCOB B KileTKe. KieTouHblil roMeocTas.

Bupychl — HeksieTouHble OpPMBI KU3HU U OOJIUTaTHBIC Mapa3uThel. CTpoeHue
IPOCTBIX U CJIOKHBIX BUPYCOB, pETPOBUPYCOB, OaKTepuodaros.

BupycHsie 3a00eBaHus yenoBeKa, )KUBOTHBIX, pactenuii. CIIN, COVID-19,

COLHAJIBHBIC U MCIUITMHCKUC HpO6H€MBI

2.6

Knerounslii nwmki, ero mnepuoasl u perynsuus. Hutepdasa u  muros.
Oco0eHHOCTH MPOIIECCOB, MPOTEKAMUX B HHTepPa3ze. [lonroroBka KieTku K
nenenuto. [IpecuHteTndeckuii (MOCTMUTOTHYECKHI), CHHTETHUECKUU U
HNOCTCUHTETHYECKUH (IPEMUTOTHYECKUI) TEPUO/Ibl HHTEP(DA3bI.

Marpuunsnii cunte3 JIHK — perumkanuma. IIpuanuner perumkanun JIHK:
KOMIUIEMEHTApHOCTh, IOJYKOHCEPBAaTUBHBI CHHTE3, AHTUIIAPAJLIECIBHOCTD.
Mexannsm permkanuu JTHK. Xpomocomel. Ctpoenne xpomocom. Tenomepst
U TeroMepasza. XpOMOCOMHBIN HaOOp KIETKM — KapuoTum. JlummoungHsiil u
rariou b HaOopbl XpoMocoM. ['omonornynsle Xpomocomsl. [losoBbie
XPOMOCOMBI.

Jenenune knetkn — muto3. CTaguu MUTO3a U IPOUCXOISALINE B HUX ITPOLIECCHI.
Tunsl Muto3a. Kapuoknnes n nutokuHes. buomornyeckoe 3HaU€HUE MHUTO3A.
Perymanus muToTHYecKOoro mnukiaa KieTkd. [IporpamMmupyemasi KieTodHas
rubesnp — anomnro3s.

(DYHKI_[I/IOHaJIBHaH I'CHOMHUKA

Opranusm Kak OHoJIOrHyecKas cuctemMma
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3.1

OOHOKIJIETOUHBIE,  KOJIOHHMAJIbHBIE,  MHOTOKJIETOYHBIE  OpraHU3Mbl U
MHOT'OTKaHEBBIE OPTraHU3MBI.

@opMbl pa3MHOXKEHHSI OPraHU3MOB: Oecrioynoe (BKIOYas BEreTaTUBHOE) U
nosioBoe. Buabsl 06ecronoro pa3sMHOXKEHHS: I[OYKOBaHHUE, CHOPYJISALUS,
¢dparmMenTanys, KJIOHUPOBAHHE.

[TonoBoe paszmuoxenue. IlomoBbie kieTku, win rametrsl. Meito3. Craguu
Meiiosza. [loBenenue xpomocom B Mmeiose. Kpoccunrosep. buonornueckuii
CMBICJI M€H03a W NOJIOBOrO mpouecca. Meio3 U ero Mecto B KU3HEHHOM
LIUKJIE OPTaHU3MOB.

[IpenzaponsiieBoe passutue. I'aMmerorenes y »KuUBOTHBIX. [100BBIE JKEIE3BI.
OOpa3zoBaHue M pa3BUTHE NOJOBBIX KieTokK. CrepmaroreHes M OOreHeE3.
Crpoenue nosoBbIX KieTok. OIIoJOTBOPEHHE U SMOPHOHAIBHOE pa3BUTHE
KUBOTHBIX.  CrocoObl  OIUIOJIOTBOPEHHUS:  HApPY)KHOE,  BHYTPEHHEE.
[TapreHorenes.

WunuBuyanbHOe pa3BUTHE OpraHu3MoB (oHToreHes). Craaum sMOpuoreHesa
KUBOTHBIX (Ha mpumepe Jsrymku). JpoGmnenue. Tumbsl  apobneHHs.
OcobeHHoCTH  JAPOONEHMST ~ MICKONMHUTAIOMIMX.  3apOJBIIIEBBIE  JIUCTKU
(racTpynsauusi). 3akjiagka OpraHOB M TKaHEW W3 3apOJBIIIEBBIX JIMCTKOB.
B3auMHoe BimMsHHME dYacTell pa3BHUBAIOLIETOCS 3apojibpliia (dMOpHOHAIbHAS
UHIYKLUs). 3akjajJka IUlaHa CTPOEHMsI JKUBOTHOIO Kak  pe3yJbTar
UEepapXUYeCKUX B3aUMOJEHCTBUN TeHOB. BinsHue Ha 53MOpHOHaIBHOE
Pa3BUTHE PA3TUYHBIX (PAKTOPOB OKPYKAIOLICH CPEIBL.

Poct u pa3Butne x)uBOTHBIX. [locTaomOpuoHanbHbli mepuona. [Ipsmoe u
HenpsiMoe pas3BuTHe. Pa3Butne ¢ Meramopdo3oM y O€CO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHojormueckoe 3HadeHHE MPSIMOTO U HEMPSIMOIO
pa3BUTUSA, HUX PACIPOCTPAaHEHHE B Mpupoje. Tumsl pocTa KUBOTHBIX.
@akToppl  pEryJsilMM  pOCTa  JKUBOTHBIX W 4enoseka. Cragum
MOCTAMOPHUOHAIBHOTO Pa3BUTUS Yy JKUBOTHBIX U uenoBeka. [lepuopsl
OHTOTEHE3a YEJI0BEKA.

PasMHoeHne u pas3Butue pacteHuil. I'ameropur u cnopoput. Meiio3 B
KU3HEHHOM IMKJIe pacTteHuid. OOpa3zoBaHue cHop B Ipolecce Meilosa.
l'amerorenes y pacrtenuil. OmIOIOTBOPEHHE M Pa3BUTHE PACTUTEIbHBIX
opranu3moB. J[BOWHOE  OIUIOJIOTBOPEHHME y  IIBETKOBBIX  PAaCTEHHI.
OOpazoBaHue U pPa3BUTHE CEMEHU. MeXaHH3MBbl PETYJSIMA OHTOTeHEe3a y

paCTCHI/Iﬁ H ) KUBOTHBIX

3.2

I/ICTOpI/ISI CTaHOBJICHUSA MW Ppa3BUTUA TCHCTUKM KaK HayKH. OcCHOBHBIC
T€HETUYECKHE MMOHATUSI U CUMBOJLL. 1" OMOJIOTMYHbBIE XPOMOCOMBI, AJJICJIIBHBIC

T'CHBI, AJIbLTCPHATUBHLIC NPU3HAKH, JOMHUHAHTHBIM U peHCCCHBHBIﬁ IMPpU3HAK,
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TOMO3UT0Ta, TE€TEPO3UT0Ta, YUCTasl JIMHUS, THOPHUABI, T€HOTHUII, (HDEHOTHIL.
OCHOBHBIE METOABl TEHETUKU: THOPHIOJIOTHMYECKUH, I[UTOJIOTHUYECKUH,

MOJ'IeKy.]'ISIpHO-FeHeTI/I“IeCKI/Iﬁ

3.3

Monorubpuanoe ckpemuBanue. IlepBblii 3akoH MeHaens — 3aKkoH
eanHOo00pa3us THOPHUIOB MEepBOro mokojeHus. [IpaBuiIo JOMUHUPOBAHUS.
Btopoii 3akon MeHnens — 3aKOoH pacuieryieHus: npu3HakoB. [{uronornueckue
OCHOBBI MOHOTHOPHUHOTO CKpEIUBaHUs. [ MImoTe3a 4uCTOTHI raMeT.
Ananusupyroiiee ckpeuiuBanue. [IpomMexxyTouHbld XapakTep HacjaeAOBaHUSI.
Pacuiennenue npu3HakoB NpU HETIOJIHOM JIOMUHHUPOBAHUHU.

JurunbpuaHoe ckpemuBanue. TpeTuit 3aKkoH MeHens: — 3aKOH HE3aBUCUMOTO
HAcJICJOBaHUS  TPU3HAKOB. L[UTONOrMYECKHE OCHOBBI  AUTHOPHUIHOTO
CKpEIIMBaHMUS.

CuennenHoe HacnenoBaHue npusHakoB. Pabotel T. Moprana. CuenneHHoe
HACJIEI0BAHNE T€HOB, HAPYILIECHHUE CLEIUICHHUS MEXAYy reHaMu. XPOMOCOMHAas
TEOpHUs HACJICICTBEHHOCTH.

I'eneTnka mona. XpoOMOCOMHBIM MEXaHU3M OIPENEIICHUS 10JIa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. [ 'OMOraMeTHBIN 1 rereporaMeTHbIi noil. ['eneTnueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HacienoBaHue NnpuU3HAKOB, CUEIUIEHHBIX C
ITOJIOM.

I'enoTun xak nenoctHas cucrema. [lneiorpornus — MHOXKECTBEHHOE JIEMCTBUE
resa. MHOXECTBEHHBIN aiean3M. B3anmoaeicTBHE HEaICIbHBIX I'€HOB.

Kommiementapuocts. Onucrtas. [lonumepus

3.4

B3aumoneiictBue reHoTMma M cpeAbl Inpu  (GOPMHUPOBAHMM  (EHOTHUIIA.
M3MeHYnBOCTh PU3HAKOB. KayecTBEHHBIE M KOJIMYECTBEHHBIE IPU3HAKHA. Bubl
WU3MEHYMBOCTH: HEHACIIEICTBCHHAS U HACJIECTBEHHAS.

Monudukanonsass ~ U3MeHYMBOCTb. Pomb  cpeasl B (pOpMHPOBaHUU
Mo (pUKaMOHHON n3MeHunBocTH. HopMma peakiium nprsHaka. BapuannoHHbIi
psan u BapuauuonHas kpusas (B. WMoranncen). CpoiicTBa Moau(pUKaOHHON
U3MEHYHBOCTH.

I'enoTnnnyeckass M3MeHUMBOCTb. (CBOWMCTBA T€HOTHIINYECKOW H3MEHYHBOCTH.
Buzpl reHOTUITMYECKON U3MEHYHMBOCTH: KOMOMHATUBHAS, MyTallUOHHAS.
KomOunaTiBHas W3MEHYMBOCTh. Mei03 W TOJOBOM TMpoIlecC — OCHOBA
KOMOWHATUBHOW W3MEHYMBOCTU. Pomb KOMOMHATHMBHOW HM3MEHUMBOCTU B
CO3/IaHMY TeHETUYECKOT0 Pa3Ho00pasus B Mpeenax OJHOrO BUA.

MyranoHHass HW3MEHYMBOCTb. Buapsl MyTanmi: TEHHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbIE W MHJIYLIHPOBAHHbIE MyTauuu. SaepHele U
UTOIIa3MaTuueckre Myraunu. CoMaTHueckre U MosioBble MyTanuu. [IpuunHel

BO3HHMKHOBCHUS My’TaLIHfI. MyTar CHbl W WX BJIUIHUC Ha OPraHU3MBbI.
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3aKOHOMEPHOCTH MYTALIMOHHOIO IPOLECCA. 3aKOH I'OMOJIOTMYECKUX PSIOB B
HacseacTBeHHON u3MenunBocty (H.M. BaBunos). BHesaepHas u3MeHUNBOCTh

1 HAaCJICACTBCHHOCTD

3.5

Kapuotun denoBeka. MexayHapoaHas IporpaMma HCCIEAOBaHUS T€HOMA
yenoBeka. MeTroapl UM3ydeHHMs] TEHETHKH YEJIOBEKa: TI'€HEaJOTMYECKH,
OJM3HELIOBLIH, IIMTOINeHETHYCSCKHIA, MOMYJISAIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIsIpHO-TeHEeTHYeCKUd.  COBpeMEHHOE  OMpeNeNICHUEe  TI'E€HOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHME, TE€HOTUIIMPOBAaHUE, B TOM UHCIE C
nomoinpio ITI[P-ananu3a. HacinencTBeHHble 3a00iieBaHUs YelIoBeKa. | eHHbIC U
XpPOMOCOMHBIE ~ 0OJIe3HM  4eJoBeKa. bomesHm ¢ HacleACTBEHHOU
MPEAPACIONOKEHHOCTHIO. 3HadeHue MEIUIIMHCKON T'CHETHUKH B
MPEIOTBPALICHUM W  JICUEHUU TEHETUYECKUX 3a00JIeBaHMil  4YeJoBeKa.

CTBOJIOBBIE KIIETKHU

3.6

JloMecTukanus U ceneKkuysl. 3apOXkKAECHUE CEIEKIIMU U JOMECTUKALMH. YYEHUE
H.W. BaBunoBa 0 LeHTpax NpPOMCXOXKIEHHS U MHOrooOpasusi KyJIbTYpHBIX
pactenuil. Ponb cenexkuuu B CO3JaHUM COPTOB PAacTEHUM M MOPOJ >KUBOTHBIX.
Copr, mopoza, mramMm. 3aKOH TOMOJIOTMYECKMX PSJIOB B HACIECICTBEHHOU
u3meHurBocty H.M. BaBunoBa, ero 3HaueHue 1j1st CEIEKIMOHHON padoThl.
Metoapl celneKIMOHHON paboThl. VCKycCTBEHHBIH OTOOpP: MacCOBBIA U
WHIUBUIYAJIbHBIA.  OJTanmbl KOMOWMHAUMOHHOM  cenexkuuu. Vcnbitanue
npousBoauTeneil mo nmoromctBy. OT6Op MO I€HOTHIY € HOMOILIBIO OLIEHKH
(deHoTHna NOTOMCTBA M OTOOP MO TeHOTUIY ¢ nomoibio aHanuza JITHK.
HckyccTBeHHBI ~ MyTareHe3 Kak  METOJA  CEJEKIMOHHOM  paboThl.
PagpanvoHHBIE M XMMHMYECKHMM MyTareHe3 Kak HWCTOYHMK MYTalud y
KyJBTYPHBIX (popM opranuzMoB. Vcronab30BaHNE TEHOMHOTO PelaKTUPOBAHMS
u MeTofioB pekomMOuHaHTHRIX JIHK mis momydeHus mcxomHoro marepuaia
JUISL CEIeKIUH.

[Tonyuenne nomumuionioB. BHyTpuBumoBas rubpunuszanus. bimskopoacrseHHoe
CKpellMBaHue, W1 MHOpuAMHT. HepoicTBeHHOe CKpelrBaHue, Wil ayTOPUINHT.
I'ereposuc u ero npuunnsl. Vcnonp3zoBanue rereposuca B cenekuuu. OtnanéHHas
ruoOpum3anus. [Ipeononenue OGecruionust MEeXBHUIOBBIX THOPHUIOB. JlocTibkeHMs

CEJIEKIIMY PACTEHUH U AKUBOTHBIX

3.7

OOBEKThl, HCHONb3yeMble B OHMOTEXHOJIOTMM, — KJIETOYHbIE M TKaHEBBIE
KyIbTYpbl, = MHUKPOOPTaHM3MBL, = HMX  XapaKTepUCTUKA.  TpaaunroHHas
OMOTEXHOJIOTHS: XJieOoMeyeHne, MOMyYeHHe KHCIOMOJIOUYHBIX MPOAYKTOB,
BUHOzAEMME. MukpoOuonorndeckuii cunte3. OOBEKTHl MUKPOOMOIOTHYECKHX
texHojoruid.  IIpom3BoacTBo  Oenka, aMHMHOKHMCIOT U BHUTaMHHOB.

HckyccTBEeHHOE — OIUIOAOTBOpEHHE.  PeKOHCTpyKums — AWLIEKIETOK U
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KJIOHUPOBaHUE XUBOTHBIX. METO/ TpaHCIIIAHTALIUY SIIEP KIIETOK.

XpOMOCOMHAasi M TEHHas UWHXeHepus. LCKyCCTBEHHBIM CHHTE3 TIe€Ha U
KoHcTpyupoBanue pexkomMOuMHaHTHBIX JIHK. JlocThkeHus W MepCreKTHUBBI
XPOMOCOMHOM ¥ TeHHOW UH)XeHepuH. MeaunuHckue OHOTEXHOJIOTHH.

Hcnonp30BaHue CTBOJIOBBIX KIECTOK

Cucrema n MHOFOO6pa3I/I€ OpraHu4€CKOro Mmupa

4.1

buonornmueckoe  pasnooOpasue  opranu3MoB. CoBpeMeHHas  cHCTeMa
oprannyeckoro mupa. IlpuHnuns!l kinaccudukamuu opranu3MoB. OCHOBHEIC
CHCTEMaTHYECKHE TPYIITBI OPTraHU3MOB.

OCOOEHHOCTH CTPOCHUS M )KU3HEEATEIBHOCTH OJJHOKIETOYHBIX OPTaHH3MOB.
Bakrepun, apxeu, OIHOKJIECTOYHBIC TPHOBI, OJHOKICTOYHBIC BOJOPOCIH,
apyrue npotuctbl. KomoHuanbHble OpraHu3Mbl. [IBIKEHHE OTHOKIIETOYHBIX
OpraHu3MoB:  amEO0OMaHOE, IKTYTHKOBOE, pPECHHYHOe.  3ammra y
OAHOKJICTOYHBIX OpraHru3MoOB. PaBI[pa)KI/IMOCTI) y OJHOKJICTOYHBIX

Opranu3moB. TakcHcChl

4.2

MHorokiieTounble  pacTeHus. B3auMocBA3p 4acTeil  MHOTOKJIETOYHOIO
opraHu3ma. TkaHM, OpraHbl W CHUCTEMbl OPraHOB MHOTOKJIETOYHOIO
opranu3ma. OpraHu3Mm Kak eauHOe I1ejoe. TkaHu pacTeHuid. Tumel
pacTUTENbHBIX  TKaHEW: oOpa3oBaTelbHasi, IOKPOBHAs, IPOBOMASINAS,
OCHOBHas, MexaHudeckas. OcoOeHHocTH  cTpoeHUs, (QyHKUUH U

PacCIIOJIOKCHUA TKaHEH B OopraHax paCTeHI/Iﬁ

4.3

BereraruBHple M TreHepaTHMBHBIE OpraHbl pacTeHud. DYHKIUU OpPraHOB M
cuctem opraHoB. Kapkac pactenuil. J[BUkeHHE MHOTOKJIETOYHBIX PACTEHUMN:
TponMu3Mbl U HacTUH. [loryomenue BoAbl, YIIEKUCIOrO ra3a U MUHEPaIbHBIX
BEIIECTB pacTeHusiMu. [[pixanue pacrenuit. Juddysus ra3zoB yepes
MIOBEPXHOCTh KJIETKH. TpaHCIIOPTHBIE CUCTEMBI pacTeHul. Beinenenue y
pacTeHHMi. 3amuTa y MHOTOKIETOYHbIX pacreHui. Kyrukyna. Cpencrtsa
MIaCCUBHOU U XUMUYECKOH 3a1UThl. DUTOHIUBI.

PazgpaxxuMocTs U perynanus y Opranu3MoB. Pa3apaxuMocTs U perymisuus y

MHOT'OKJICTOYHBIX paCTeHHﬁ. PoctoBrie B€IICCTBA U UX 3HAYCHUC

4.5

MHOTOKIETOYHbIE KMBOTHBIC. B3anmMOCBsA3b YacTed MHOTOKJIECTOYHOTO
opraHmMa. TKaHI/I, OpFaHBI nu CUCTCMBbI OpFaHOB MHOTOKJICTOYHOT O
opranu3zma. OpranusMm Kak eauHoe nenoe. ['omeocrtas. TkaHU KUBOTHBIX H
yenoBeka. THIIBI KMBOTHBIX TKaHEH: »SHOUTEIHalIbHAsA, COCIUHUTEIIbHAS,
MbIleyHass, HepBHas. OCOOCHHOCTH CTPOCHHUS, (HYHKIUN M PaCHOIOKEHUS

TKaHEH B opraHax >XMBOTHBIX U YCJIOBCKaA

4.6

Opl" aHbl W CHUCTCMbI OpPTraHOB JXUBOTHBIX. q)}/'HKI_II/II/I OpraHoB MU CHUCTEM
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opranoB. Omopa Tena opranu3MoB. CKeNneTbl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KMBOTHBIX. HapyxHblli 1 BHyTpeHHUH ckeneT. CTpoeHue u
THUIIbI COEIMHEHUS KOCTEH.

JIBuKEHME MHOTOKJIETOYHBIX >KMBOTHBIX. IIuTanue >xuBoTHBIX. I[IuTaHme
NIO3BOHOYHBIX JKUBOTHBIX. /JIpixaHue >kuBOTHbIX. KoxHOe jAbIXaHuHE.
KabepHoe 1 1€rouHoE pIXaHUE.

JIpIXxaHue MO3BOHOYHBIX JKMBOTHBIX. DBOJIIOLMOHHOE YCIOXKHEHHE CTPOCHUS
JNETKUX TI03BOHOYHBIX JKUBOTHBIX. JIpIXaTellbHas cHCTEMa 4YEJIOBEKa.
MexaHn3M BEHTWIALMM JIETKMX Y ITUL M MICKONMUTAKOWUX. TpaHcropt
BEUIECTB y OPraHu3MOB. TpaHCIOPT BELIECTB Yy KUBOTHBIX. KpoBeHOCHas
cuctemMa U €€ opranbl. KpoBeHOCHass CHCTEMa IO3BOHOYHBIX >XMBOTHBIX.
Kpyru  kpoBooOpaiieHusi.  DBOJIOLMOHHBIE  YCIOXHEHUS  CTPOCHMS
KPOBEHOCHOM CHUCTEMBI I03BOHOYHBIX )KMBOTHBIX. BblZieieHne y OpraHu3MoB.
Boigenenue y xuBoTHbIX. CokparurenbHble Bakyosid. OpraHbl BbIJEJICHUS.
CBs3p 1IOJIOCTH TEJla C KPOBEHOCHOM M BBIACINUTEIBHOW CHCTEMaMHU.
Beinenenue 'y 1O3BOHOYHBIX JKMBOTHBIX. 3alllMTa y MHOTOKJIETOYHBIX
KUBOTHBIX. [IOKPOBBI ¥ UX POU3BOAHBIE.

Pazppaxumocts U perymsiuMs |y opraHusmoB. PasznpaxumocTts y
OJIHOKJIETOYHBIX OpraHu3mMoB. Takcucel. Pa3gpaxumMocTes M perymsinus y
MHOT'OKJIETOYHBIX paCTeHUN. POCTOBBIE BelleCTBa U X 3HAYCHHUE.

HepBHass cucrtema wu pediekTopHas peryiasmuss y MHOTOKJIETOYHBIX
KUBOTHbIX. HepBHas cucremMa m e€ oTAenbl. DBOIIOLMOHHOE YCIOKHEHHE
CTPOEHHS HEPBHOM CUCTEMBI Y JKUBOTHBIX.

Pa3pabotka anroputmMoB U nporpamMm A 3(PpPEeKTUBHON (YHKIIMOHATBHOU
QHHOTAallMM  TEHOMOB, TPAHCKPUITOMOB, IPOTEOMOB, MeTabOIOMOB

MHKPOOPTaHHU3MOB, paCTeHHﬁ, JKHMBOTHBIX W YCJIOBCKA

OpFaHI/ISM YCJIOBCKA U €TI0 3J0POBLC

5.1

Oprausl U CcHCTEMBbl OpraHoB uenoBeka. OTaenbl TOJIOBHOTO MO3ra
MO3BOHOYHBIX KHUBOTHBIX. Peduiekc u pednexropnas myra. besycioBubie u
ycioBHbIe pediiekchl. ['ymopanpHash perynsiius W SHIOKPUHHAS CHCTEMa
JKUBOTHBIX W 4eJioBeKa. JKene3bl SHIOKPUHHOM CHCTEMBI U WX TOPMOHBI.
[lerictBue TOpPMOHOB. B3aMMOCBSI3b HEPBHOM M DJHAOKPUHHOW CHCTEM.
l'unoranamo-runodusapuas cucrema. Pednexc u pedumekTopHas myra.

be3ycioBHbIE U yCIIOBHBIE pe(IIEKCHI

5.2

3ammra opranu3ma ot 6osesHel. IMMmyHHas cucrema yenoBeka. KieTounslii
U TYMOPaJIbHBII UMMYHHUTET. BpoxkAE€HHBIN, MPUOOPETEHHBIHN crieruprUecKuil
UMMYHHUTET. Teopusi KJIOHaIbHO-CeNleKTUBHOrO uMMyHuTeTa (I1.0pnux,

®.M.bepuer, C.Tonerara). BocnanuTenbHble OTBETBHI OpraHu3MOB. Poub
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BPOXKIEHHOTO IMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUIA

5.3

KpoBenocHas cucrema u e€ opransl. Cepjlie, KpOBEHOCHBIE COCY/IbI U KPOBb.

Kpyru xpoBooOpaienus. Pabota cepaua u e€ perymismus

5.4

Hpixanne uyenoBeka. Juddy3us ra3oB dYepe3 IMOBEPXHOCTh  KIIETKH.
JpixaTenpHas cucTteMa 4elioBeKa. JlpIxaTenpHass NMOBEPXHOCTh. Perymsanus

IbIxaHus. JprxaTenbHbIe 00bEMBI

5.5

[IumeBapurenbHas cucrema yenoBeka. OTIenbl MUIIEBAPUTENBHOIO TPAKTA.
[InmeBapurenpHble  Kene3bl. BHYTPUIIONOCTHOE M BHYTPHUKIIETOYHOE

IMUIICBapCHUEC

5.6

[ToxpoBbl M ux npousBoanble. Opranbl BbiaeneHus. I[louku. Ctpoenue u
¢ynkunonupoBanue HeppoHa. DuubTpanus, cekpeuus u - oOpaTHOe
BCachlBaHME KaK MEXaHM3Mbl paboThl OpraHoB BblieneHus. OOpa3oBaHue

MOYH Yy YCIIOBCKa

5.7

I[BH)KGHH@ yeJIoBeKa: MbIIeuHas cucteMa. CKeJIeTHBIE MBIIINBI 1 UX pa60Ta.

CTpOCHI/IC U TUIIBI COETMHEHUS KOCTEH

Teopus 3Bomtonuu. PazButue sxu3Hu Ha 3emiie

6.1

OpomtouuonHas Teopus Y. JlapBuna. IIpeanoceliky BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hp U HaydHas nedarenbHocTs Y. JlapBuHa.

JIBroKkymiue cuiibl 3BooLMK BUAOB 10 Y. JlapBuHY (BbICOKasi HHTEHCUBHOCTh
pa3MHOXEHHS OpraHW3MOB, HACJEICTBEHHAs HM3MEHYMBOCTh, Oopbba 3a
CYIIIECTBOBaHHE, ECTECTBEHHBIN M HCKYCCTBEHHBINH O0TOOD).

Odopmnenne cuntetndeckoi Teopun HBomonnn (CTD). Heltpanbhas
teopusi sBoitonru. COBpEeMEHHasl SBOJIONMOHHAS OuoyiorHs. 3HaueHue
HBOJIIOLIMOHHOW TEOpHUH B (POPMHUPOBAHUM €CTECTBEHHO-HAYYHOW KapTHHBI

MHpa

6.2

[Monynsus Kak sneMeHTapHasi equHuIa dBOMoNUH. COBpEMEHHbIE METObI
OLICHKH T€HETUYECKOro pa3HooOpa3usi U CTPYKTYphl nomyisuuil. M3amenenue
reHooHJa MONYJISIIMUA KaK 3JIEMEHTApHOE 3BOJIIOIMOHHOE SIBJIEHUE. 3aKOH
reHerudeckoro paHoBecus [x. Xapau, B. BaituGepra.

OneMeHTapHble (DAKTOPHl (ABIKYIIME CHUJIBI) HBOJIONUU. MyTallMOHHBIN
npouecc. KomOuHaTuBHas u3MeHuuBOCTh. [Ipelid reHoB — ciyuaiiHble
HEHAIpaBJICHHbIE M3MEHEHHUs 4YacToT aiesneid B momymsauusax. ODddexr
ocHoBarens.  Murpanuu.  M3omauus — momynsuuil:  reorpaduueckas
(mpocTpaHCTBeHHast), OMoIoruueckas (pernpoyKTUBHAs).

EctectBeHHbIl 0TOOp — HampaBisitoluii  gaktop 3Bomonuu. Dopmbl
€CTeCTBEHHOr0 O0TOOpa: MABIKYLIUH, CTaOMIM3UPYIOIUH, pa3phIBAIOLIHIA

(mu3pyntuBHbIH). [TonoBoit oTOOD.
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[IpucrnocobIeHHOCTh ~ OPraHM3MOB KAk  Pe3ylbTaT  MHUKPOIBOJIOLHUU.
Bo3nukHoBeHHe mpHCTOcOONeHH y  opraHu3MoB. Apomopdosbl U
UIMO0ATaN TAllUH. [Tpumepst HPUCTIOCOOICHUI y OpraHU3MOB.
OTHOCUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTraHN3MOB.

Bun, ero xpurepum u crpykrypa. BupooOpa3zoBaHue Kak pe3yJbTaT
MHUKPOABOJIOIMH. M30msmmst — kitoueBoit GaxTop BumgooOpasoBanus. [lytu u
CIIocoObI BHJ1000pa30BaHUS AJUTONaTPUIECKOE (reorpaduueckoe),
CHMITaTPHUYECKOE  (IKOJIOTHUECKOE), «MTHOBEHHOE»  (TIOJIMIUIONAM3ALINS,
ruOpuau3anys). JuTenbHOCTb HBOTIOIMOHHBIX TPOIIECCOB.

Mexanu3msbl (OpMUPOBAHUS OMOIOTUYECKOTO pa3HO0Opa3usl.

Ponb 3BOIIOIIMOHHOM OHONOTHH B pa3padOTKE HAYYHBIX METOIOB COXPAHCHHS
O6nopa3zHooOpazusi. MUKpPOIBOJIONHS M KOIBOIIOLUS Mapa3sUTOB M UX XO35CB.
Mexanu3mbl  (HOPMUPOBAHHUS YCTOMYMBOCTH K AHTHOMOTHKAM H CIOCOOBI

0OpBOBI C HEl

6.3

Metonbl  HM3y4eHHST  MaKpOABOJIONHMH. [lalcOHTOJIOTHYECKUE  METOJIbI
u3ydeHust sBomonud. llepexomnsie (GopMbl U QHUIOTEHETHYECKHE PSIIbI
OpPTraHU3MOB.

buoreorpaduyeckue metoasl uizydeHus sBomonuu. CpaBHeHue GIOpsl U
dayHbl MaTepuKkoB U OCcTPOBOB. buoreorpadpuueckue odnactu 3emiau. Buabi-
SHACMUKHU U PCIIMKTHI.

OMOPHOJIOTHYECKHE W CPABHUTEIHLHO-MOP(OIOTUICCKHE METOJIBI M3YyUeHUs
IBOJIIOIUH. ['€HETHUECKUE MEXaHU3MbI SBOJIIOLUU OHTOI'CHE3a W TOSBJICHUS
HBOJIIOIIMOHHBIX  HOBIIECTB. [ OMOJIOTMYHBIE U aHAJOTHYHBIE OpTaHbI.
PYHI/IMGHTapHBIG OpTraHbI n aTaBU3MBI. MOJ'ICKy.]'IprHO-FeHeTI/I‘ICCKI/IC,
OMOXNMHUYECKHE n MATEMATHUYCCKUEC METOABI HU3y4uCHUA J3BOJIFOIINHA.
['omonoruynsie TeHBI. CoBpeMeHHbIE METO/TBI MOCTPOCHHUS
(UITOTEeHETUYECKUX JIEPEBHEB.

XpOMOCOMHI)IC MyTalluy U 3BOJIIOIIHUA T'CHOMOB.

OO6mme 3akoHOMEpHOCTH (TIpaBMIiIa) HBONMIOIMK. HeoOpaTUMOCTh IBOIIOIHH.

AI[al'ITI/IBHaSI paauanusi. HepaBHOMepHOCTL TEMITIOB 3BOJIFOITUH

6.4

Hayunble rumotessl NPOUCXOXKIEHUS JKU3HM Ha 3emiie. AOHOreHe3 u
naHcnepmud.  JloHayyHble  TPEACTAaBICHUS O  3apOXKICHUHM  KU3HU
(kpeaninoHu3M). [Umore3a MOCTOSHHOTO CaMO3apPOXKACHUSI >KU3HU U e
onposepxkenue onbitamu @O. Penu, JI. Cnamnanuanu, JI. Ilacrepa.
[TpoucxoxaeHNE )KU3HU U aCTPOOUOIIOTHSI.

OcHOBHEBIE JTAIIbI HEOPraHUYeCKOM IBOJIIOIHU. [Inanerapnas
(reomoruyeckasi) SBONIONUSA. XUMHUYECKash IBOMONUS. AOHOTCHHBIH CHHTE3

OpraHMYECKUX BelecTB u3 Heopranudyeckux. OmbiT C. Mwmnepa u I'. IOpu.
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Ob6pa3oBanue mnonumepoB U3 MoHOMepoB. KoamepBarHas rumore3za A.U.
Onapuna, runore3a mnepBuyHoro OymboHa JIk. XonnmeliHa, TeHETHYECKas
runote3a . Mémnepa. Pubo3umer (T. Yek) m rumoreza «vupa PHK» V.
['un6epra. opMupoBanre MeMOpaH U BOSHUKHOBEHHE MPOTOKIIETKH.
Hctopusa 3emnu u MeToasl €€ u3ydeHus. VMckonaemple OpraHu4ecKrue OCTaTKHU.
['eoxponomnorus u e€ Meroapl. OTHOCHTENbHAs U a0COIIOTHAS T€OXPOHOIIOTHS.
['eoxpoHonOrMUecKast Kaja: 30Hbl, 3pbl, IEPUOBL, FTOXH.

HavanbHble sTanbl opranudeckoil sBosrouuu. [losBiieHME U 3BOMIOLUS
NEPBBIX KIETOK. OBOMIONMSA MeTabonu3ma. BoO3HHMKHOBEHHE MEpBBIX
skocucteM. CoBpeMeHHbIE MHUKPOOHBIC OHMOIUIEHKH KaK aHAJIOr TEPBBIX Ha
3emiie coobmecTB. CTpoMaToaUThL. [IpoKaproThI U 3YKapUOTHI.
[Tpoucxoxaenue sykapuoT (cuMOUOreHe3). DBOIIOIMOHHOE MTPOUCXOKICHUE
BUpYycOB. IIponcxoxieHne MHOTOKJIETOYHBIX OpPraHu3MOB. Bo3HUKHOBeHUE
OCHOBHBIX I'PYIIIl MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tambl SBOJIONUHN BbICHIUX pacTeHuil. OCHOBHbIE apoMOp(O3bI
pactenuii. Beixon pacrenuit Ha cymy. [losiBieHHe CHOpPOBBIX pacTeHUM M
3aBoeBaHne UMM cymu. CemeHHble pacteHus. [IpoucxoxaeHue IBETKOBBIX
pacTeHuM.

OcHOBHBIE STambl 3BOJIONUU KUBOTHOrO Mupa. OCHOBHBIE apoMOpdo3bl
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB  — TOSIBICHHE
COBpeMEeHHbIX TuroB. IlepBble xopaoBble KUBOTHbIE. JKU3HB B BOJE.
OBoironuss  MO3BOHOYHBIX. [Ipoucxoxkaenne ampuOuil W pENTHUIMMA.
[TpoucxoxaeHue MIeKonUTarOIMX W nTul.  llpuHnun — xkirodeBoro
apomopdo3a. OcBoeHHE OECIO3BOHOYHBIMH M TO3BOHOYHBIMH KUBOTHBIMH
CyIIN.

Pa3Bute xM3HM Ha 3emie IO 3paM M IEpUOJaM: apXeW, NpOTEpO30H,
najneo3oi, Me3030H, KaifHO30il. OOmas xapakTepucTHkKa KiIMMaTa M
reoJIOTHYecKHX rnpoieccoB. [losBieHne u pacuBeT XapaKTepPHbIX OPraHU3MOB.
VYrieobpa3zoBaHue: €ro yCJIOBUS U BIMSHHE Ha Ta30BbIi COCTaB aTMOC(EPHI.
MaccoBble BBIMUpPaHUsI — HKOJIOTMUECKHE KpU3MChl npouutoro. Ilpuunnsl n
CJIEICTBUSI MAacCOBBIX BbIMHMpaHUN. COBpPEMEHHBIN DKOJIOTMUECKUN KpHU3HC,

€ro 0COOEHHOCTH

6.5

Paznensr u 3amaum aHTpomosoruu. Metonsl anTporojorud. CTaHOBJICHHUE
MPEACTABICHUI O TNPOUCXOXKJIEHUU uejoBeka. COBpEMEHHbIE Hay4yHbIE
TEOPHH.

CX0ACTBO YeJIoBeKa C KUBOTHBEIMHM., CHCTEeMaTHUECKOE IMOJIO)KEHUE YeJIOBEKA.
CBuzeTenbCTBA CXOACTBA UEIOBEKAa C JKHUBOTHBIMH: CpPaBHHUTEIHHO-

Mophoornueckue, IMOPHUOIIOTUYECKHE, (bU3HO0IOr0-0MOXUMHIYECKHE,
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noseneHyeckue. OTnMuus uenoBeKa OT JKMBOTHBIX. IIpsAMoxoxkiaeHue u
KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJOBHOIO MO3ra U BTOPOI
CUTHAJIbHOU CHUCTEMBI.

JBwxkymme cuibl (GpakTophl) aHTPOIIOTEHE3a: OMOJIOTHYECKUE, COLMAIIbHEIE.
CooTHoleHre OUOJIOTUYECKUX U COLMANIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E.
OcCHOBHBIE CTaguU AHTPOINOIreHe3a. ABCTPAJONMUTEKH — JIBYHOTHE MpEIKU
moaeil. YenoBeKk yMmenblid, MEpBble M3rOTOBJICHUS OpyAud Tpyna. YenoBek
NPSMOXOJISAIIMNA U TIEPBBIA BBIXOJ JrOAeH 3a mpenenbl Adpuku. Yemosek
reienb0eprekuii — o0 MPeIoK HeaHAePTAIBCKOTO YEIOBEKa M YeIOBEKa
pa3syMHOro. YeynoBek HEAHAEPTAIbCKUI KaK BHUJI JIIOJEH XOJOAHOrO KiIMMara.
YenoBek pa3yMHBIH COBPEMEHHOI'O THIIA, IEHUCOBCKHI YENOBEK, OCBOCHUE
KOHTHHEHTOB 32 mpenenamu AQpuku.

OBOJIOLMUS COBPEMEHHOIO 4ejoBeKa. ECTeCTBEHHBIM OTOOpP B HOMYJSLMSIX
yenoBeka. MyTanMOHHBIM mporiecc u  noiauMmopdusm. IlomynsuoHHbIC
BOJIHBI, JApeid reHoB, murpauus U <«3GQexT ocHOBaTeNs» B MOMYNALMIX
COBPEMEHHOT0 YeJIOBeKa.

Yenoseueckue pacel. Ilonsatue o pace. bosbimme pacel: eBporeongHas
(eBpa3uiickasi), aBCTpaJIO-HErpouaHas (PKBaTOpUAIbHAs), MOHTOJIOUIHAS
(a3marcko-amepukaHckas). Bpems u myTu pacceneHusi 4ejaoBeka 1o IUIaHeTe.
EnunctBo denmoBeueckux pac. HayuHas HECOCTOSTENBHOCTh pacu3Ma.
[IpucnocoOneHHOCTh YeoBEKa K Pa3HBIM YCIOBHUSM OKPYKAIOLIEH CpEelbl.
Bnusnue reorpadguueckoit cpenpl U aApeida TeHOB Ha MOPQOJIOTHIO U

(1)I/I3I/IOJ'IOFI/IIO YCJIOBCKa

ODKOCHUCTEMEI U MMpuUCymue MM 3aKOHOMEPHOCTHU

7.1

Pa3nens! u 3agaun sxosiorun. CBs3b 3KOJOTUU C IPYTUMH HayKaMHu.
Mertonpl 3xonoruu. IloneBele HaOmoAE€HUA. DKCHEPUMEHTHl B 3KOJOTHU:
MpUPOJHBIE U JabopaTopHble. MojaenupoBaHHe B 3KOJIOTHH. MOHHTOPHUHT

OKpPYKAroIIel Cpe/bl: TOKATbHBIN, pErHOHATBHBIN U TIT00ATbHBIHN

7.2

Okojnoruyeckue (akTopbl U 3aKOHOMEPHOCTH MX JeicTBus. Knaccudukanus
HKOJIOTMYECKUX (DaKTOpOB: aOWOTHYECKHE, OMOTHYECKHE, aHTPOIIOTE€HHBIE.
OOue 3aKOHOMEPHOCTH JAEUCTBUS H3Kojoruueckux (akropos. IIpaBumiio
muHuMmyma (K. Ilnpenrens, 0. JInubux). TonepaHTHOCTb. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuotnueckue @axtopel. CBeT Kak 3kojormueckuil ¢akrop. JlelictBue
pa3HBIX YYacTKOB COJIHEYHOI'O CIEKTpa Ha OPraHu3Mbl. OJKOJIOIMYECKHE
IPYNIbl PACTEHUH M KUBOTHBIX MO OTHOLICHHIO K cBeTy. CUTHalbHas poJib
ceera. DoTonepuoausm.

Temnepatypa kak oskojormdyeckuil Qaxrtop. JleiicTtBue TemmepaTypsl Ha
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opranu3Msl. [IofkunoTepMHBIE U TOMOHOTEPMHBIE OpPraHU3MBbl. DBPUTEPMHbIE
Y CTEHOTEPMHBIE OPTraHU3MBI.

BnaxHocts kak dkonorumueckuid ¢akrtop. IlpucmocoOnenust pacteHud K
noJiep>KaHuio BoAHOro Oananca. Knaccudukainus pacTeHuit o OTHOLICHUIO K
BoJie. [IprcriocobeHust JKUBOTHBIX K U3MEHEHUIO BOJHOTO PEXHUMA.

Cpenbl oOuTaHUS OpPraHM3MOB: BOJHAs, HA3€MHO-BO3/YILHAs, IOYBEHHAas,
IyOMHHAs TOANOYBEHHAs, BHYTpHOpPraHu3MeHHas. OU3HKO-XUMHUYECKHE
0COOCHHOCTH cpejl o0uTaHusi opraHu3MoB. lIpucrnocoGienus opraHu3MOB K
YKU3HU B Pa3HbIX cpeax.

buonornueckue putrmbl. BuemHue u BHyTpeHHUE pUTMBL. CyTO4YHBIE U
roguyuble  pUTMbL.  [IpHUCrOCOOIIEHHOCTh  OpPraHu3MOB K  CE30HHBIM
WU3MEHEHUSIM YCIIOBUM KU3HMU.

Kuzuennole ¢opmbl opraHuzMoB. [lonstTue o Jku3HEHHOUH Qopme.
JKuznennole QOpMBI pacTEHUN: JEpeBbs, KYCTApHUKH, KYCTapHHUYKH,
MHOTOJIETHUE TPaBbl, OJHOJIETHUE TpaBbl. JKu3HEHHbIE (POPMBI JKMBOTHBIX:
TUAPOOUOHTHI, T€OOHOHTHI, adpOOHOHTEI. OCOOCHHOCTH CTpOEHHS W 00Opasza
JKU3ZHHU.

buoTtndeckue dakropbl. Buasl OMOTHYECKUX B3aMMOJICHCTBUN: KOHKYPCHIIHS,
XUIIHAYECTBO, CcuUMOMO3 u ero ¢opmbl. [lapasutusm, Koomepanus,
MYTYaJu3M, KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaXJIEOHUYECTBO).
Herpoduueckue B3anmoaeiictBus (Tonudeckue, Gpopuueckue, padbpudeckue).
3HaueHue OMOTHUYECKUX B3aUMOJICUCTBUMN AJIs CYIIECTBOBAHMS OPTaHU3MOB B

cpeae oOuTaHuUs. HpI/IHI_II/IH KOHKYPCHTHOI'O NCKIIFOYCHUA

7.3

DKoJOTn4YecKue XapaKTEPUCTUKU MO YJISILIAH. [Honymsanmst KaK
Ouonoruueckass cucremMa. Poilb HEOJHOPOIHOCTH Cpenbl, (PU3MUECKUX
OappepoB U ocoOeHHOCTeM  Ouonorud BUAOB B (POPMHUPOBAHUM
IIPOCTPAHCTBEHHON  CTPYKTypel — nonyisuui. OCHOBHBIE — IOKa3aTeln
MONYJISILMNA: YUCJIEHHOCTh, IUIOTHOCTb, BO3PACTHAsl W IOJOBas CTPYKTYpa,
POkK1aeMOCTh, IPUPOCT, TEMI POCTA, CMEPTHOCTh, MUTPALIMSL.

Okojnorudeckass CTpykTypa nomyasinuu. OLeHKa YHUCIECHHOCTH IOMYJISLHUH.
JInHaMuKa MOMYJIANUU U €€ PEryNsanusa. bBUOTHYECKH MOTEHIMAN TOMYIIALUU.
MopenupoBaHnue JAWMHAMUKH HONyJasnUd. KpuBble pocTa YHCIEHHOCTH
nonyasanuy. Kpusble BBDKMBaHUA. Perysiius 4ucieHHOCTH NOITYJISIUI: pOJIb
(GakTOpOB, 3aBHCALIMX W HE 3aBHCALIMX OT IUIOTHOCTU. DKOJOIMYECKHE
cTpareruu BUoB (I- u K-ctparerun).

[TonsiTue 00 sKkojormueckod Huime Bujga. Mectoobutanue. MHoromepHas
Mozelb dKkosornueckor Humu JIx.M. XaruuHcona. PazMepsl 3K0JIO0rM4eCcKOin

Huiy. [loTeHnuanpHas u pCain30BaHHAsT HUIIU.
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Bun kak cucrema mnomynsuuid. Apeansl BUAOB. Buael M MX KU3HEHHbBIE
CTpaTerud. 3aKOHOMEPHOCTH IIOBEJIEHUS U  MUIpAlMil  KUBOTHBIX.

buonornyeckne nHBa3uN YY>XKECPOOHBIX BUI0B

7.4

CoobmectBa opranu3MoB. buomenoz u ero crpykrypa. CB3m MeEXIy
OpraHm3MamMu B OHOIICHO3e. DJKOCHUCTeMa Kak OTKpbITas cuctema (A.Jlx.
Tencnu). @yHKIMOHAIBHBIE OJOKM OPraHU3MOB B 3KOCHCTEME: IPOIYLEHTHI,
KOHCYMEHTBI, pelylleHThl. Tpoduueckue ypoBHU. Tpoduueckue nenu u ceTu.
AbuoTtnueckue 610ku 3kocucteM. [1ouBbI U MBI B 3KocucTeMax. Kpyrosopor
BELIECTB U [TIOTOK SHEPIUU B IKOCUCTEME.

OcHoBHBIE  TIOKa3aTeauM  JKOCHUCTEMBL.  buomacca W mpomyKuus.
DKoJornyeckre nupaMuibl ykces, 6MoMacchl U SHEPIUu.

HanpagneHnHble 3akOHOMEpPHBIE CMEHBI COO0IIECTB — cyKlieccuu. [lepBuuHble u
BTOPUYHBIE CYKLECCUM U HUX NPUYMHBL. AHTPONOI€HHBIE BO3JEHCTBUS Ha
cykueccuu. KnmmakcHoe cooOmectBo. buopasHoobpasue u  monHOTa
KPYTOBOPOTa BEILIECTB — OCHOBA YCTOMUMBOCTH COOOILIECTB.

[TpuponHbie 3K0CHCTEMBI. AHTPOIOI€HHBIE 3KOCHCTEMBL. ATPOIKOCHCTEMA.
ArponeHo3.  Paznuuus  Mexay ~— aHTPONOr€HHbIMH U NPUPOJHBIMU
9KOCUCTEMAMH.

Yp6oskocucrembl. OCHOBHblE KOMIIOHEHTHI ypOoskocucteM. lopoackas
¢dnopa u dayna. CunanTponm3anus ropoickoi (aynsl. buonormdeckoe u
XO035IICTBEHHOE 3HAYCHHE arpo3KOCUCTEM u ypOO3KOCUCTEM.
3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOJEHCTBHI OpPraHU3MOB B
HKOCUCTEMAX.

[lepeHoc oSHepruM M  BELIECTB MEXAY CMEXKHBIMH HKOCHCTEMaMHU.
YCTONYMBOCT OPraHW3MOB, IONYJSALMA M OKOCHCTEM B  YCIOBHAX

C€CTCCTBCHHBIX U aHTPOIIOI'CHHBIX BO3/ICHCTBUI

7.5

buocepa — oOmennanerapuas oOoyiouka 3emiH, TJe CYIIECTBYET WU
cyliecTBoBasia Xu3Hb. YueHue B.M. Bepnanckoro o 6mochepe. Obmactu
6uocdeps! u e€ coctan. KnuBoe BeliecTBo 6Mochepsl U ero GyHKIUH.
3aKOHOMEPHOCTH cylecTBOBaHUs Ouocdeprl. OcobeHHOCTH Omochepsl Kak
mo0anbHOM  dKOCcHCTeMBbl. JlMHAMUYecKoe paBHOBecue B  Ouocdepe.
KpyroBopotsl BemiecTB M OHOr€OXMMHUYECKHE IHUKIBI (YrJiepoja, a3oTa).
PurmuuHOCTS siBIEHMIT B OHochepe.

3onanpHOCTh OMocheprl. IlonstTre o Omome. OCHOBHBIE OWOMBI CYIIU:
TYHJ[pa, XBOWHBIC Jieca, CMEIIaHHBIE W IMUPOKOJIUCTBEHHBIC Jieca, CTEIH,
CaBaHHBI, IyCTHIHHW, TPONHMYECKHE  Jieca, BBICOKOTOphsi.  Kummar,
PaCTHTENBHBIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

CprKTypa n (byHKI_[I/IH JKHUBBIX CUCTEM, OILICHKA UX PECYPCHOTO NOTCHIHUAJIA U
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OouocdepHbIX QyHKIHIA

7.6

DKOJIOTUYEeCKHEe KPU3UChl M UX MpUYHHBL. Bo3aeiicTBue uergoBeka Ha
ouochepy. 3arps3HeHHe BO3MyMIHON cpenbl. OXpaHa Bo3ayxa. 3arps3HCHHE
BOAHOUM cpeapl. OxpaHa BOIHBIX pecypcoB. Paspyiienue mnoussl. Oxpana
MOYBEHHBIX pecypcoB. M3MeHenue kimmara.

AHTpPOINOreHHOE BO3JEHCTBUE HA PACTUTEIbHBIA U KUBOTHBIM mMup. OXpaHa
pPacTUTEIBHOTO U KUBOTHOTO MUpa. OCHOBHBIE MPUHIIUIIBI OXPAHbI PUPO/IBL.
Kpacupie xuuru. Ocobo oxpansembie mnpupoanbie Tepputopuu (OOIIT).
Boranunueckue cazibl ¥ 300JI0THUECKUE MTAPKH.

OcCHOBHbBIE TPUHLUIBI YCTOWYMBOTO Pa3BUTUS 4YEJIOBEUECTBA M IMPHUPOIbL.
PanmonansHoe  MPHUPOAONONIB30BAHUE U COXPAaHEHHE OHUOJIOrMYECKOro

pazHoo0paszus 3emin
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