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MOSACHUTEJBHASA 3AIIKNCKA

[Iporpamma mo ydeOHOMy mpenMery "buonorus" (mamee - Ouosorus) Ha
YpOBHE cpeqHero obmiero obpazoBaHusi pazpaboTaHa Ha ocHoBe DeaepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deaepanumy,
dI'OC COO, Konnenuuu npenoaaBaHus ydeOHoro mpeamera «buomorus» wu
OCHOBHBIX MOJIOKEHU (penepanbHoi paboueit mporpaMmbl BOCIIUTAHUS.

Cornacao nonoxenussm GI'OC COO mnpoduiibHble yuyeOHBIE MNPEIMETHI,
u3ydyaeMble Ha YIJIyOJIEHHOM YypOBHE, SIBIIOTCS crocoOoMm nuddepeHnuaniu
oOy4eHHsI Ha YPOBHE CpEIHETO OOIIero oOpa3oBaHUS W NPHU3BAHBI OOCCICYHTH
MPEEMCTBEHHOCTh MEXJy OCHOBHBIM OOIIMM, CPEIHUM OOIIKUM, CpEeIHUM
poecCUOHANIbHBIM U BBICIIUM 00pa3oBaHUEM. B TO ke BpeMs KaxXabld U3 3THUX
y4eOHBIX MPEAMETOB JOJDKEH ObITh OPUEHTHPOBAH Ha MPUOPUTETHOE DPEIICHUE
00pa30BaTEeNbHBIX, BOCHUTATENBHBIX M PAa3BUBAIOIIMX 337a4, CBS3AHHBIX C
npodoprueHTaeil 00yJamuxcss U CTUMYJIHPOBAHUEM HHTEpeca K KOHKPETHOMN
00JIacCTU HAy4YHOTO 3HAaHUS, CBSI3aHHOTO C OHOJIOTHEN, MEIUIIMHOM, SKOJIOTHEH,
MICUXOJIOTUEN, CIOPTOM MJIM BOCHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeamety "buonorus" naér npeacraBieHHE O
HeNMu W 3a1adax u3ydeHus ydeOHoro mpenmeta «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeaesisieT o0si3aTesibHOe (MHBAPUAHTHOE) MIPEAMETHOE COAEpKaHue, €ro
CTPYKTYpPUpOBAaHHME TIO pazjiellaM M TeMaM, paclpeiesieHue I0 Kjaccam,
PEKOMEHAYET MOCIEI0BATENIbHOCTh HM3yYEHUs y4yeOHOro Marepuana ¢ Y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpoliecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouonoruu
peai30BaH MPUHIUI MPEEMCTBEHHOCTH C H3y4YeHHEM OHOJIOTHM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy  IPOCMATPUBAETCS
HAIMpaBJICHHOCTh HA  TMOCJEAYIONIee pa3BUTHE  OHOJOTUYECKUX  3HAHUM,
OPUEHTHPOBAHHBIX HAa (POPMHpPOBAHME €CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEICTaBICHUA O 3J0pOBOM o00pa3e >KU3HH, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalollel mnpupoaHou cpeae. B
mporpaMme Mo OMOJIOTHM TakKe IMOKa3aHbl BO3MOXHOCTH YYEOHOro mpeaMera
«buonorusiy B peanuzanuu  TpedoBanuit PIOC COO Kk MIaHUPYEMBIM
JUYHOCTHBIM, METANpeJAMETHBIM M TIPEAMETHBIM pe3yjbTaTaM OOyYeHHUS U B
GbOpMUPOBaHUN OCHOBHBIX BHIOB y4eOHO-TIO3HABATEIbHON  NIEATEIHbHOCTH
oOyJarolmuxcss MO0 OCBOCHHMIO COACpX aHHUS OHOJIOTMYECKOro oOpa3oBaHUs Ha
YpOBHE cpeaHero o01iero oopa3oBaHus.

VYuebnsiii mpeamer «buonorus» Ha ypoBHE cpeaHEero o0mero oopasoBaHUs
3aBepiiaeT OuOJIOTMYEeCKOe O00pa3oBaHME B IIKOJE U OpPUEHTHUPOBAH Ha
paciidpeHue W yriayOJieHHe 3HaHUN 00Yy4aroluxcs O >KMBOM MPUPOJE, OCHOBAaX
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MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUM W OWOJIOTUM Pa3BUTHA,
T€HETUKH, CEJIEKIINH, OMOTEXHOJIOT MU, IBOJIFOLIMOHHOTO YUYE€HHUS U YKOJIOTUH.

Nzyuenne yudebHOro mnpeamera «buosnorus» Ha yriIyOJIEHHOM YpOBHE
OPUEHTHPOBAHO HA TOJATOTOBKY OOYYaOIIUMXCS K MOCIEIYIOMIEMY IOJIYYECHUIO
Ouosiornyeckoro  oOpa3oBaHuUsT B  By3aX M OpraHM3alUsIX  CPEIHEro
npogeccuoHanbHOro o0pa3zoBanus. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJIOTMYECKUX  3HAHWUM, [OJIyYEHHBIX TIPU HU3YYEHUH  OO0YyYarOUIMMUCS
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX Pa3/esioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmero obpazoBanusi, B 10—11 kmaccax 3Tu 3HaHMS TOJTY4alOT pa3BuUTHE. Tak,
pacimiMpeHbl U yriayOjgeHbl OWMOJIOTMYECKHE 3HAHHUA O PACTCHHSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHU3ME YEJIOBEKa, OOLIMX 3aKOHOMEPHOCTSIX IKU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOJB30BaTh KaK OPHEHTUPHI IJIA MOCIEAYIONIEro
BbIOOpa mnpodeccuu. Bo3MokHa Takke HMHTErpauuss OMOJOTMYECKHMX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUAMHU, IMOJYYCHHBIMH OOYUYAIOMUMUCS TpPU H3yYCHUH
(Gu3MKH, XUMHH, Teorpaduy U MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buosorus" oTpaxaer
CHCTEMHO-YPOBHEBBI ¥ 9SBOJIOIMOHHBIN TMOAXOABI K HW3YYCHHUIO OHOJIOTHH.
CornacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEePHBIE IS KUBBIX
CHCTEM Pa3HOT'0 YPOBHS OpraHU3alliy, BOJIIOLUN OPraHMYeCKOro Myupa Ha 3emJie,
COXpaHEHHUs1 OMOJOrMYECKOro pasHooOpaszus IuiaHeTtel. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OMOJIOTHHM, SMOPHUOJIOTHM U
OMONOTHH Pa3BUTHUS, TEHETHUKU M CEJICKIUH, OMOTEXHOJOTHH W CHUHTETUYECKOU
OMONOTHH, AKTyaJIM3UPYIOTCS 3HAHUS OO0ydYarommxcs Mo OOTaHWKE, 300JI0THUH,
aHatoMuu, (usmonoruu uenoBeka. B 11 kiacce wu3ydaroTcsi 3BOIIOIMOHHOE
y4eHHE, OCHOBBI DKOJIOTUU U yUeHHUE 0 Orocdepe.

VYueOnsiii npeamer  «buonorus» mpu3zBaH  00eclEUUTh  OCBOEHUE
00yJaroIUMHUCS OMOIOTUYECKUX TEOPUH M 3aKOHOB, MW, MPUHITUIIOB U TPaBUI,
JIEkKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHMHM, MHOT000pa3MM U OCOOCHHOCTSX KIJIETKH, OpraHu3Ma, MOMYJIsALuH,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
WCCIICIOBAaHMSIX B OMOJIOTHH, IPUKIIATHBIX aCMIEKTaX OMOJOTHYECKHX 3HaHWM. J{7s
pa3BUTUA M TONJCP)KAHUS HMHTEpeca OOydJarolmuxcs K OWONorMM Hapsigy Co
3HAYUTENIbHBIM 00BEMOM TEOPETUUYECKOTO MaTepuala B COACpXKaHUHU MPOTrpaMMbl
no OHMOJIOrMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M PAa3BUTHS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yUEHBIX B pPEIICHUE BAXKHEUIITNX OMOJOTHIECKIX U IKOJIOTUIECKUX MPOOIIEM.
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Lenb n3yuenus ydeOHoro npeamera «buonorusp» Ha yrimyOaéHHOM YpOBHE —
OBJIaJIcHWE  OOYy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M MPUOOPETEHHE YMEHHU
UCIIONIb30BaTh 3TH 3HaHUSA B (JOPMUPOBAHMU HHTEpECa K OMpeAeNEHHON 00iacTu
npo(hecCHOHANFHOM AESITENbHOCTH, CBSI3aHHOW C OHOJIOTHMEH, WM K BBIOOpPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYECKOT0 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHuss ydyeOHoro nmnpeamera «buomorus» Ha
yrayOnéHHOM ypOoBHE 00€CTIeUMBAETCS PEIICHUEM CIIEIYIONIUX 3a0a4:

OCBOCHHE OOYYArONTUMUCS CUCTEMBI OMOJOTUYECKUX 3HAHWN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUSX, KOHLEMIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX H
MIpaBUJIax, COCTABIISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KAPTUHY MHUPA; O
CTPOEHUH, MHOTro0oO0pa3uu U OCOOCHHOCTSX OUOJOTHYECKUX CHCTEM (KJIEeTKa,
OpraHu3M, MOMYJIALHNS, BUA, OMOTEOLEH03, OMocdepa); 0 BEIAAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH;

O3HAKOMJIEHUE OOYy4YaloIIMXCA C METOJAMH IO3HAHMS JKUBOW MPHUPOIBIL:
UCCIIEIOBATEIbCKUMUA ~ METOJaMH  OMOJIOTUYECKMX HayK (MOJIEKYJIIpHOM U
KJIETOYHOW OHMOJOrUM, SMOpPUOJIIOTMH W OWOJOTMM pPa3BUTUS, TE€HETUKU U
CEJICKIMU, OWOTEXHOJIOTUM M CHUHTETUYECKONM OWOJIOrMH, MaJCOHTOJOrHUH,
HKOJIOTMH);  METOAAaMH  CaMOCTOSITEIBHOTO  NPOBEIEHUS  OMOJOTMYECKHX
UCCIIEIOBaHUM B JlabopaTopu W B Ipuponae (HaOdIoAeHHE, W3MEpPEHUE,
HKCIIEPUMEHT, MOJICITMPOBAHUE);

OBJIaZIcHMEe OOYyYalOIUMUCS  YMEHHUSIMHU: CaMOCTOSATEIbHO  HAXOJUTh,
aHANIM3UPOBaTh M MCIOJIb30BaTh OMOJIOTMYECKYI0 HMH(POPMALIMIO; TMOJIb30BATHCS
OMOJIOTMYECKOM TEPMUHOJIOTMEH M CUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M  COLMAJIbHO-3KOHOMMYECKHMMU U  SKOJOTHYECKHUMHU
npobyieMaMu 4YeJIOBEYECTBA; OLEHUBATh IOCIEACTBUS CBOEH NEATEIBHOCTU I10
OTHOILICHUIO K OKpYXKalIleld NpUpPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3I0POBBIO  OKPYXKAIOIIUX  JIIOJIeH; OOOCHOBBIBAaTH W COONIOJATH  MEPHI
npo@rIIaKTUKU MH(QEKIIMOHHBIX 3a00J€BaHUi, MpaBUiIa MOBEACHUS B NPUPOJAE U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHON KM3HENEATETLHOCTH B YPE3BBIYANHBIX
CUTyallUsIX ~ NPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIE HAYUYHbIE OTKPBITHSA B 00J1aCTH OMOJIOTHH;

pa3BuTHE Yy 00YyHarOUIMXCSI MHTEIJIEKTyaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEM
B IpPOLIECCE 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCIIEIOBAaHUSIMK B OHWOJIOTHH, pEIIaeMbIMH €0 MpobjeMamMH, METOJI0JIoTHeH
OMOJIOTMYECKOT0 UCCJIEI0BAHMSI, IIPOBEICHHUS AKCNEPUMEHTAIIbHBIX
UCCJIEIOBAHUM, pelIeHrs] OMOJIOTMYEeCKUX 3aa4, MOJECIUPOBaHUS OMOJIOTHUECKUX
00OBEKTOB U MPOIIECCOB;
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BOCITUTaHNE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
1[EJIOM M K OTJICJIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUYECKOH,
IFeHEeTUYECKOM TpPaMOTHOCTH, OOIIeHl KyJIbTypbl TMOBEJACHUS B MPHUPOJE;
WHTETPAlNHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrue  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PaIlMOHAIHLHOM
IPUPOAOIIOIL30BaHUN (COOJIO/ICHNE TPaBUJI TOBEICHUS B MPHUPOJE, OXPAHbI
BUJIOB, DKOCUCTEM, OUOC(hephl), COXpaHEHUU COOCTBEHHOIO 3/I0POBBS U 3/I0POBbS
OKpYXXaIOIIUX  Jrojaed  (coOmrogeHuss Mep NpoPMIakTUKKA — 3a00JICBaHMM,
obecrieueHne OE30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYaITUSIX
NPUPOAHOTO H  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE HCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM JKU3HU;

CO37aHMEe  YCIOBUH  JUIsl  OCO3HAHHOTO  BBIOOpA  OOYYaIOIIUMMCS
VHIMBUTYaJIbHOMN oOpazoBaTeIbHON TPACKTOPUH, CrocoOCTBYIOIIEH
NocJIeyoneMy Tpo(ecCHOHATbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUHU C
WHIUBUTYyAIbHBIMA HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMU Ha YIITyOJICHHOM
YpOBHE cpeaHero obiiero oopazopanus, coctapisger 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Heento), B 11 knacce — 102 vaca (3 yaca B HeZIelo).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBIISIETCS ¢ YYETOM CHenu(pUKU €ro COJAep KaHHWs U HaNpaBIECHHOCTH Ha
MPOJOJDKEHHE  OMOJOTUYECKOro  00pa3oBaHMs B OpraHU3alUsX  CPEIHEro
poheCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIICTCSI TIPOBENICHUE JTAOOPATOPHBIX M TpPAaKTHYeCKUX paboT. Takxke ydactue
OOy4YaroNIMXCs B BBIMOJIHEHUH MPOEKTHBIX M YYEOHO-UCCIIEI0BATENHLCKUX PaboT,
TEMaThKa KOTOPBIX OMPENESeTCs yd4WuTeIeM Ha OCHOBE HMEIOIIMXCA
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIIOBUH.
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COAEPKXAHUE OBYUYEHUA
10 KIIACC

CopnepkaHue TporpaMMBbl, BBIIECIIEHHOE KVYPCUBOM, HE BXOIUT B MPOBEPKY
rocynapctBeHHO# utorooi arrecraruu (I'MA).

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHass OuoJIorus — KOMIUIEKCHasi Hayka. Kparkas uctopust pa3BUTHS
Ouonoruu.  buonormyeckue HaAyKM M HM3y4yaeMble  MMHU  NPOOJIEMBI.
dyHIaMEHTaJbHbIC, NPUKIAIHBIE W TOWCKOBBIE HAyYHbIE WCCICIOBAHUS B
OHOJOrUu.

3HayeHue Ouosoruu B (POPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOMN
kaptuHbl Mmupa. IIpodeccun, cBsizanHbie ¢ Ouosnorueid. 3HaueHHe OHOJOTHUU B
[IPAKTUYECKOM JEATEIIbHOCTA 4YEJOBEKAa: MEIULHMHE, CEIbCKOM XO3SMCTBE,
IIPOMBILIJIEHHOCTH, OXPaHE IPUPOJBL.

JleMoHCTpanumn

[Toptpetsl: Apuctotens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. [apBuH,
V. I'apgsent, I'. Mennens, B. M. Bepnanckuii, 1. I1. [1aBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabnuupl U cxembl: «CBsi3p OHMOJOTMM C JAPYrMMU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3YyYEHHUE

Kupble cucteMbl Kak mpenMer u3zydeHusi Ouonoruu. CBONCTBA >KUBBIX
CUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHMCKPETHOCTb U LEIOCTHOCTb,
CIOXXHOCTh M YIOPSAIOYEHHOCTb CTPYKTYpPhI, OTKPBITOCTh, CaMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, K3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHus3aldd HKUBBIX CHUCTEM: MOJICKYJISIDHBIM, KIJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIH, MOIMYJISIIIMOHHO-BUIOBOM, 9KOCHUCTEMHBIM
(bmoreonenoTnyeckuit), Omochepusiii. Ilporecchl, MpoOUCXOAAIINE B IKUBBIX
cucremax. OCHOBHBbIE MNpHU3HAKK KUBOro. JKu3Hb Kak (opma CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromme ,uBble CUCTEMbI HA PA3HBIX YPOBHSIX OpPTraHU3AIUY.

N3yuyenue xuBbIX cucteM. MeTonsl Omosornueckoi Hayku. HaOmronenwue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3alMsl, MeTaaHanu3. [loHaTue o 3aBUCUMON U
He3aBUCUMOM IiepeMeHHOU. IlnaHupoBanue skcnepumenta. IlocraHoBka u
npoBepka rumnotre3. HyneBas runores3a. [lonartue BHIOOpKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux JaHHbIX. OIleHKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbTaToB. [IpuuMHBI WCKaXeHUsT pPe3yJbTaTOB »JKcrepumeHrta. llonsarne
CTaTHCTUYECKOTO TECTA.

JdemoHcTpanuu
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Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKH KU3HW», «buomornueckue
cucrtembl», «CBOWCTBA KUBOW MaTEpUN», «YPOBHU OPraHU3ALMM KUBOU
npuponb», «CTpoeHHE MKUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreomenos», «bmochepa», «Metomsl
V3y4YEHUS )KUBOU MPUPOJIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyAOBaHME  JJisi  IPOBEACHUS
HAOJIIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE Pa3IMYHBIX METOJOB IIPU
V3YYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KieTKku

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS eAUMHUIIA KuBoro. Mcropus
OoTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. IIneiinen, P. BupxoB). OCHOBHBIE MOJOXKEHUS COBPEMEHHON KJIETOUHOM
TEOpHUH.

MeTtoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpomartorpadus, 3eKTpodope3, METOJ, MEUEHBIX aTOMOB, MudPepeHInaIbHOe
HEeHTpUYTUpOBaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposanmnvix
K1emokK. DIEKTpOHHass MUKpockonus. Kougoranvnas muxpockonus. Bumanvhoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

[Toptpetsl: P. I'yk, A. JleBenryk, T. llIBann, M. lnelinen, P. Bupxos, K. M.
bap.

Tabnuipl u cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI,
«Hcropus pazBUTHS METOAO0B MUKPOCKOTIUI.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKPOIpENapaThl PaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTnueckass padora «/3yueHue METOJOB KJIETOYHOM OUOJIOTUH
(xpomartorpadus, anextpodope3, auddepeHranbHoe 1EeHTPUGYTUPOBaHUE,
IT11P)».

Tema 4. XumMmnueckasi OpraHu3anusa KJIeTKU

XUMHUYECKHM COCTAaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIIJIEMEHTHI.
Bona u €€ poiib Kak pacTBOPUTENsS, pPEareHTa, y4acTUE€ B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIoperyasanuu. MuHepalibHble BEIIECTBA KJIETKH, WX OHOJOTHYECKas
posb. POnb KATHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckre BelIeCTBAa KIETKUA. buonornueckue mnoiauMepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTypsl OenkoBoi Moinekysnbl. [lepBuunas
CTPYKTypa Oeika, TeNnTHIHas CBsA3b. BTOopuyHas, TpeTUYHAas, YEeTBEPTUYHAS



© MAQOY I'mmuasus Ne 86. PaGouast mporpamma yuyeOHOro npeamera
«BHOJIOTUS_yray6uaennslii ypoBenb_ 10-11 kiaccen»

cTpykTyphl. [enatypamus. CpoiictBa OenkoB. Kiaccupukamus Oenkos.
buonorudeckue GpyHkumnu 6enkoB. [Ipuonsi.

Yraesoael. MoHOCaxapubl, AUCaXapyUbl, OJIMTOCAXapUAbl U MOJIHCAXAPUIBI.
OOmuit  mnaH cTpoeHus ©  (UBHKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununpl. M'mapodunbHO-THApOGOOHBIE CBOMCTBa. Kitaccubukaiys TUIUI0B.
Tpurnuuepunbl, QocPoymnuabl, BOCKH, cTepounbl. buonornueckue QyHKIUU
aunuaoB. OO1mMe CBONCTBAa OMOIOTMYECKUX MeMOpaH — TeKy4eCTb, CIIOCOOHOCTH K
CaM03aMbIKaHHUIO, TOTYIIPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK m PHK. CrTpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. IlpaBuno Yapradda. Crpykrypa
JAHK — nBoiinast cniupans. MecroHaxoxaeHue u ouonornueckue pynknun JTHK.
Bunel PHK. ®yukunn PHK B kitetke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizsu B Moliekyne ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUMKH, UX (DYHKIIMH B
Kietke. [J[pyeue wuyxneozuompugocgpamovr (HT®P). CexenupoBanue JIHK.
Memoowl cenoMuKu, MpaHCcKpUnNMoOMuKU, nPomeoMuKu.

CtpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYpbl OHOMONEKyNl. Mooenuposanue
CMpPYKmMypsl U QYHKYUl OUOMONIEKYN U UX Komniekcos. Komnviomephwiii ouzaun u
Opeanuyeckull cCunme3s OUOMOJEKYN U UX HENPUPOOHBIX AHANO208.

JlemoHcTpanuu

[Toptpetsr: JI. [Tomunr, [Jdx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

[unarpammer:  «PacnpeneneHne XMMHUYECKHX JJIEMEHTOB B HEXHUBOM
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOUW MPUPOIEY.

Tabmuel u cxembl: «lleproguueckass TaOMWIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJeKysbl BOAbl», «BelectBa B coctaBe opraHu3moB», «CTpoeHue
MOJIEKYJIbI Oenkay, «CTpyKTypbl O€IKOBON MOJIEKYINb, «CTpoeHue MOJEKYI
yrieBoaoBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEMHOBBIE KHUCIOTBI»,
«Ctpoenue Mosnekyiabl ATDy.

OO0opynoBaHHE: XUMUYECKAs TOCYIa U 000PYI0BaHKUE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C TTOMOIIbIO Ka4eCTBEHHBIX
peaKIuii».

JlabopaTtopnass  pabora  «lccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenne u GQyHKINH KJIETKH
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Tunel KIETOK: JyKapuoTH4YecKas M mpokapuotuyeckas. CTpyKTypHO-
GbyHKIHOHATBHBIE 00pa30BaHUS KIETKH.

CrtpoeHue npokapuoTHueckoil kineTku. Kinetounas creHka 6akTepuil 1 apxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpOo(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue u (GYyHKIMOHUPOBAHUE AYKapUOTUYECKOU KJICTKH.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcrOpT BelecTB Yepe3 IMIa3MaTUYecKyt0 MeMOpaHy: MacCUBHBIN
(muddy3usa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUYHBIA W BTOPHUYHBIHI
aKTUBHBIM TpaHcnopt). [lomymponunaemocts MemOpanbl. Pabota HaTpuii-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (haroruTo3. Dk3ouuTo3. Kierounas
creHka. CTpyKkTypa U QyHKIMH KJIETOUHOM CTEHKU pacTeHUi, TpUOOB.

[Hutomna3ma. [luto3one. LluTtockener. [IBmxenne nurormiazMbl. OpraHouasl
kieTkd. OnHoMeMOpaHHBIE OPraHoubl KIETKU: HHAOIUIa3MaTHYecKash CeTh
(OIIC), anmapar I'onbay, JIM30COMBI, UX CTpoeHHE M (DyHKIMH. B3anMocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanuszm nanpasnenus 6enxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyssipHbIA)  SHAOIUIA3MATHYECKUUN
petukynyM. CekpetopHas QpyHkuus anmapata ['onbmxu. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposrka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEUIECTB B KieTke. Bakyonu pacturensHbix kinetok. Knerounslii cok. Typrop.

[TosryaBTOHOMHBIE ~ OpraHOWJbBl  KJIETKM:  MHUTOXOHIpPUH,  IUIACTUIBI.
Ilpoucxoorcoenue mumoxonopuu u niacmud. Cumouoeenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHIpUN M 1actun. llepBuunele,
BTOPUYHBIE U CIIOXKHBIE  IIACTUABl  (OTOCHUHTE3UPYIOUIUX  DYKApHUOT.
XJIOpOILIACThI, XPOMOIIACTHI, JIEMKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanubie opranouasl kieTku CTpoeHue M (PyHKIUMHM HeMeMOpaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmol.
MukpodunameHTsl. Axkmunogvle Muxkpoguramenmol. MBIIIEUHbIE  KIIETKU.
AKmuHo8ble KOMNOHEeHmMbl HeMbluleyHblx Kiemok. Mukpotpybouku. Kierounbrit
neHTp. CrTpoeHHe U JBUKEHHE JKTYTUKOB M pecHUYeK. MUKpOTpyOOouKu
uuToruiasmel. LlenTpuons. benku, accoyuuposanmvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. MomopHvie 6enku.

SAnpo. OGonouka siipa, XpOMaTUH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuun. SnaepHpiii O0enkoBbIH MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpoMocoM B uHTep(ha3zHOM siape. Iyxpomamun u cemepoxpomamur. benku
XpoMaTUHA — TUCTOHBI. /J{uHamuka s0epHou 00010uKku 6 mumose. Aoephbiil
MPAHCcnopm.
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Kinerounsle BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JdeMoHCTpaMuA

[Toptpetsi: K.C. MepexkoBckuid, JI. Maprymmuc.

Tabmuubr u cxembl: «CTpoeHHE DYKAPUOTHUECKOW KiIeTKkm», «CTpoeHHe
JKUBOTHOW  KJIETKW», «CTpO€HME  pacTUTENbHOM  KiIeTKW», «CtpoeHue
MHUTOXOHAPUNY, «S1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

O6opynoBaHuEe: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparbl pacTUTEIbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTEpUaIbHbIX KIETOK.

JlabopaTopuass pabora «l3ydyeHue CTpOEHUSI KIETOK Pa3IUYHBIX
OpTaHU3MOB.

IIpakTuyeckas padora «/3ydueHune cCBOMCTB KJIECTOUYHON MEMOpPAHbD.

JlaGoparopnass padora «lccienoBanne mia3mMoyiM3a W JIETUIA3MOJIN3A B
PACTUTEIIbHBIX KIIETKAX).

IIpakTuueckass padora  «l3ydyeHue  JOBMKEHHS  UWTOIUIA3MbI B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTUH B KJIETKe

ACCUMUJIISALINS U TUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(PHBIN U reTepoTpodHbI. YyacThe KucCiIopoaa B OOMEHHBIX
mpolieccax. OJHepreruueckoe obOecrnieueHne KieTku: mnpeBpamieHne ATD B
OOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsl. Otinuust pepMeHTOB OT HEOPraHMYECKUX KaTalau3atopoB. benku-
aKTUBATOPhl U OENKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

IlepBUYHBIA CHHTE3 OPraHUYECKMX BEIIECTB B KieTKe. DOTOCHHTES.
AHOKCcUuceHHbIll U OKCcuceHHbll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nueMeHmuvl U NUSMEHMbl peakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
dbotocunTeza. CBeroBas u TeMHOBasi gasbl. Pomoovixanue, Cs, C,. u CAM-munwi
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusHue pa3nuuHbx (HakTOpOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUYeHHE (POTOCUHTESA.

XeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUUUPYIOIINE OaKTepuu, >KeIe300aKkTepuu, cepoOaKTepuH, BOAOPOHbIE
OakTepuu. 3HAYCHUE XEMOCHHTE3A.

AHa’poOHbIe opranu3Mbl. Bumjsl Opoxxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTEIHN OOJIE3HEH.
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AspobHbie OpPTaHU3MBI. Orarbl JYHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHbIN ATaN. [ TMKOIN3 — OECKUCIOPOIHOE PACHIEIUICHUE TITIOKO3bI.

buonornyeckoe okuclIeHUE, WIH KIETOYHOE JibIxaHue. Poib MUTOXOHIpHIL B
npoleccax onojgornyeckoro okucienus. Lukmmueckue peakunn. OKUCIUTEIBHOE
dbochopunupoBanue. Ouepeuss memoOpanHo2o epaduenma npomoros. Cunmes
ATD: paboma npomonnou ATD-cunmaszel. IlpeuMmyiiecTBa a’poOHOTO IMYTH
oOMeHa BellleCTB nepes] aHadpOOHBIM. DPPEKTUBHOCTh SHEPTETUUECKOTO OOMEHA.

JdeMoHCcTpaIMUA

[Toptpetst: JIxk. Ilpuctinu, K. A. Tumupsizes, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabnuubl 1 cxeMbl: «DOTOCUHTE3Y», «DHEPreTHUECKU 00Men», «buocunTes
oenka», «CtpoeHue pepMeHTa», « XeMOCUHTER).

OOopynoBaHHe: CBETOBOMI MHUKPOCKOI, 00OpYIOBAHHE JJI HMPHUTOTOBIICHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

Jlaboparopnass padora  «l3ydeHue  KATaIUTUYECKOW  aAKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpe aMUIIa3bl UK KaTalasbl)y.

Jlabopatopuasi pabGora «/3ydyeHue (HEepMEHTATUBHOTO PpACIICIICHUS
NEPOKCHUAA BOJIOPOAA B PACTUTEIBHBIX U dKUBOTHBIX KIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue 1mporieccoB  (orocuHTe3a U
XEMOCHHTE3a».

JlabopaTtopnasi pa6ora «CpaBHEHHE MPOIIECCOB OPOKEHUSI U IBIXAHUSD.

Tema 7. HacsencrBeHHass uHGoOpMaLMs U peaju3anus eé B KiIeTKe

Peakiun matpuyHoro cunres3a. [[puHLIMI KOMIIJIEMEHTAPHOCTU B PEAKIUSAX
MaTpUYHOIO CHHTe3a. Peanuszanus HacineAcTBEHHOW MHpopmanuu. ['eHeTnueckuit
KOJI, €ro cBoucTBa. TpaHckpumiusa — MarpuuHbeli cuHTe3 PHK. IlpuHumme
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou kniemke. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTtese Genka.
VYcnoBus OuocuHTe3a Oenka. KomupoBanwe aMHHOKHMCIOT. Ponb pubocoMm B
OounocuHTe3e Oenka.

Coepemennvie npedcmasnenus o cmpoenuu 2eHog. OpraHuszals TeHoma y
MPOKApHOT U IYKAPUOT. Perynsuus akTUBHOCTH TN€HOB y MpOKapuoT. ['mmotesa
onepoHa (d. XKako0, XK. Mano). Monrexynapuvie mexanusmovl IKCNpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 pecynrayuu pabomul 2enos. Perynsauus oOMEHHbBIX
MPOILIECCOB B KJIeTKe. KileTouHbIl roMeocTas.

Bupycel — HexiieTouHbie (hOpMBI JKU3HU U 00JIUTaTHBIC TTapa3uThl. CTpoeHHE
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
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JIHK-cooepocawux supycos, PHK-codepoicawux eupycos, 6axmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHbie 3a0oneBaHusi yenoBeka, >kMBOTHBIX, pacteHuit. CITN, COVID-
19, cormanbHble U MEAUIIMHCKUE TPOOIEMBI.

buoungopmamura: unmeepayus u anaius 6orvuux maccueos («bigdatay)
CMpPYKmMypHuIX buonocudeckux oanuvix. Hanomexunonoeuu 6 buonocuu u meouyuHe.
IIpoepammupyemvie hynkyuu denxos. Cnocobsvl 00cmasKu 1ekapcms.

JdeMoHCcTpau

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUM.

Tabmuubl u cxembl: «brocunTtes O6enkay, «['eHeTndeckuit Kom», «BUpych»,
«baktepuodarm».

IIpakTnueckas padora «Co3naHue MOJEIH BUPYCAy.

Tema 8. 7ZKu3HeHHbI HUKJI KJICTKHU

Knerounsrii 1uki, ero mnepuoiasl W peryiasnus. HMurepdasza u Murtos.
Oco0eHHOCTH TMpOLIecCOB, MpOTeKawIMux B HHTepdaze. [loAroTroBka KIETKH K
nenenuto.  [Ipecunrernyeckuid  (MOCTMUTOTHYECKHM),  CHHTETHYECKUUH U
MOCTCUHTETHYECKHUH (MMPEMUTOTHUECKUI ) epUo bl UHTEpGa3bI.

Martpuunbiii cunares JAHK — pemmkanwmsa. [Ipuanuner pervmkanyu JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TemoMepaza. XPOMOCOMHBIM Ha0Op KJIETKM — KapuOTHUIl. JIUIIOWIHBIA W
rariouaHbli  HaOOpBl  XpoMocoMm. ['omonioruunbie XpoMocoMbl. [lonoBbie
XPOMOCOMBI.

[enenne xmerkn — wmutTo3. CTaguy MHUTO3a MU TPOUCXOIAIINE B HUX
npoueccsl. Tunbl muto3a. KaproknHe3 u nutokuHe3. buonorndeckoe 3HayeHHe
MHTO3a.

Perynsumss mutotndeckoro nukia kiaetku. [Iporpammupyemass kieTtodyHas
rudesnp — anomnTos.

Knerounoe snpo, XpoMocombl, (GyHKIIMOHAJIbHAs T€HOMUKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKka» — ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUSL KIEMKU.

JleMmoHCcTpauumn

Tabnuipel 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutos3y», «CTpoeHue
xpomocom», «Permmukarus JTHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpEIIKa JIyKay.

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpEenapaTax».
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JlaGopaTopnas pa6ora «Habmonenne MuTo3a B KJIETKaX KOHYMKA KOPEIKa
JdyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Ctpoenue u GyHKIMH OPraHu3MOB

buonoruueckoe pazHooOpazue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH ~ CTPOEHHMSI M JKU3HENEATENbHOCTH  OJHOKJIETOUHBIX
opranu3moB. bakTtepuu, apxew, OJHOKJIETOYHbIE TIpPUOBI, OJHOKJIETOYHBIE
BOJOPOCIIH, APYTHE MPOTUCTHI. KOJIOHNAIBHBIE OPTaHU3MBI.

B3anMoOCBs3p 4AaCTEM MHOTOKJIIETOYHOI'O OpraHu3Ma. [KaHW, OpraHbl M
cucTeMbl opranoB. Opranusm kak eiuHoe uenoe. I'omeocras.

Tkanu pacreHuii. Tumbl pacTUTENBbHBIX TKaHeW: oOpa3oBaTebHas,
NOKPOBHAsi, TMPOBOJMAIIAs, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(yHKUMNA U PacoIOKEHHS TKAHEH B OpraHax pacTEHUU.

TkaHU JKMBOTHBIX M YEJIOBEKA. THIBI KUBOTHBIX TKAHEW: DIUTEINAIIbHAS,
COEJIMHUTENbHASA, MbIlIeYHasi, HepBHasg. OCOOEHHOCTHM CTpOEHUs, (PYHKUUH H
pacIIOIOKEHUA TKaHEN B OpraHax KUBOTHBIX U YEJIOBEKA.

Opranbel. BerertaTuBHbIE M T€HEpaTHBHBIE OpraHbl pacteHuil. Oprasel H
CHUCTEMBI OPTaHOB JKMBOTHBIX U yejaoBeKa. DyHKIIMA OPTaHOB M CUCTEM OPTaHOB.

Onopa tena opranu3moB. Kapkac pactenuil. CKeneTbl OJHOKJIECTOYHBIX WU
MHOTOKJIETOYHBIX XUBOTHBIX. HapyXHbIl M BHyTpeHHui ckener. CTpoeHHE H
THUIIBI COCJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIECTOYHBIX  OPraHU3MOB:
amME0OoUIHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblleyHas cucrema. Peduiekc. CkeneTHble MBIIIIIBI U UX paboTa.

IIntanue opranusmoB. Iloryomenue BOABI, YIVIEKHCIOIO ras3a W
MHHEPAJIBHBIX BEIIECTB pacTeHUsMU. [InTaHue KMBOTHBIX. BHyTpumnosioctHoe u
BHYTPUKIIETOYHOE TNUIIeBapeHue. lIuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHENbBI
MUIIEBAPUTENBHOIO TpakTa. I[lumeBapurenbHble kene3bl. [lnmeBapuTenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3mMoB. JIpixanue pacteHuil. JIpixanue sxuBOTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIIeTKU. KoxkHOoe apixaHue. JlpIxaTenbHasi MOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLMOHHOE  YCJIO)KHEHHE CTPOEHMS JIETKMX IMO3BOHOYHBIX YKMBOTHBIX.
JpixarenbHas cucTeMa 4ernoBeKa. MeXaHW3M BEHTWIILIUU JIETKUX Yy NOTUL U
MiIeKonuTaomux. Perymnsmus npixanus. JpixarenbHble 00bEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpancropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
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KpoBeHocHast cucrema IO3BOHOYHBIX JKMBOTHBIX M yenoseka. Ceparue,
KPOBEHOCHBIE coCyAbl M KpoBb. Kpyru kpoBooOpamieHusi. DBOJIOLHOHHbBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CUCTEMBbI MO3BOHOYHBIX >KUBOTHBIX. Pabora
cepla U €€ peryJisius.

Brinenenue y opranusmoB. Beigenenne y pacreHuil. Beinenenue y
KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Opradbl BelaelieHus. DOuiupTpanus,
CeKpelusi U 00paTHOE BCAChIBAHME KaK MEXaHU3Mbl PabOThl OPTaHOB BBIJICICHUSI.
CBs13b MOJIOCTH T€JIa C KPOBEHOCHOW M BBIICIIUTENIBHON cucTeMamMu. Briienenue y
MO3BOHOYHBIX >KUBOTHBIX U YenoBeka. [louku. Ctpoenue u QpyHKIHOHHUPOBAHUE
Heppona. OOpa3zoBaHUE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allliTa y OJHOKIETOYHBIX OpraHu3mMoB. CHOpBI
OakTepuil M LUCTHl MPOCTEUIIMX. 3allUTa y MHOTOKJIETOYHBIX PACTEHUH.
Kyrukyna. Cpeacrsa macCUBHOM M XUMHAYECKOM 3aIUThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HX IIPOW3BOJHBIE.
3amuTa opranu3Ma ot Ooje3Hed. UMmyHHas cucteMa uenoBeka. Kietounelii u
TYMOpPJIbHBIA UMMYHHUTET. Bpokn€HHbI U npuoOpeTéHHbIN crenuduueckuit
UMMYHUTET. Teopusi KIOHaIbHO-celekTuBHOr0o mmmyHutera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OPraHU3MOB. Posib BpOXKIEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

Pasgpaxkxumocts M peryisinus y  OopranusmoB. PasnpaxumMocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcuchel. PasgpakumMocTe U perymauus y
pactenui. PocToBbIE BElIECTBA U X 3HAYCHHUE.

HepBHas cucrema u pediekTopHass peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y XKUBOTHBIX. OTAENbl TOJOBHOIO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiekc u
pednekropHas nyra. bezycioBHbie U ycIOBHBIE pe(IIeKCHI.

['ymopanpHas perynsuus U SHAOKPUHHAA CUCTEMA JKMBOTHBIX W YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucTeM. [ umnoTtanmamo-runoduiapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuubl u cxembl: «OIHOKIETOYHBIE BOJAOPOCIN», «MHOTOKIETOUYHbIE
Bojopociny, «baktepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PAacCTEHUN,
«CucTteMbl  OpPraHoB TIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue crelis,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KHUBOTHBIX», «CKEJET 4YeIoBEKay,
«IImmeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
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CHUCTEMA, «HepBnas CUCTEMaY, «Koxay, «MBpI11euHast CUCTEMAY,
«BpraenurenbHas cucteMa», «IOHIOKpUHHAs cuctemayn, «CTpOEHUE MBIIILbDY,
«MAmmyHnurer»,  «KumeuHomonoctuele», «CxeMa  NHUTaHUA  PACTECHUI,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpOCHHE THUIPHDY,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpoeHHEe IO0XKIEBOro uepBsi», «HepBHas
cuctema poeio», «HepBHas cucrema sarymku», «HepBHas ~— cucrtema
npecMbikatomuxcsa»,  «HepBHas  cucrema  nTuny, «HepBHag — cucTema
MJIeKonuTarmux», «HepBHas cuctema yenoBeka», «Peduexcy.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIpPENapaThl OJHOKIETOYHBIX
OpraHU3MOB, MUKPOIpENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJUJICKIIUU
HACEKOMBIX, UTIJIOKOXHUX, KUBbIE JK3EMIUISIPhl KOMHATHBIX pacTeHHUil, repOapuu
pacTeHWil pa3HbIX OTAEJOB, BIAXHbIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
o0opy10BaHUE JJIsl AEMOHCTPAIIMU TOYBEHHOTO U BO3YIIIHOTO MUTAHUS PACTCHUH,
pacuierieHus Kpaxmalia U OelKoB Mo/ IeHCTBHEM (PEPMEHTOB, 000PYAOBAaHUE IS
JIEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUMN, MOJIEIIH TOJIOBHOTO MO3ra Pa3IMYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHEH paCTEHUI.

JlaGoparopHasi pabora «/3ydeHue TKaHEN )KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne opraHoB IBETKOBOT'O PACTEHHUS.

Tema 10. PazmHokeHUe U pa3BUTHE OPTaHU3MOB

@dopMbI pa3MHOKEHHS OPraHu3MOB: Oecriosnoe (BKIIOYas BEreTaTUBHOE) U
nojoBoe. Buubl  Oecronoro  pa3MHOXKEHMS:  [OYKOBaHUE,  CIOPYJISALUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pasmuoxkeHue. [lomoBble KIIETKH, WM rameThl. Meio3. Craauu
meno3a. [losenenune xpomocom B Meno3e. KpoccuHrosep. bruonornyeckuii CMbICI
M€i103a M TIOJIOBOro Tpouecca. Melo3 U €ro Mecto B KU3HEHHOM IIMKIIE
OpraHU3MOB.

[IpenzapoasiiieBoe pa3Buthe. ['ameToreHes y »kMBOTHBIX. [10JTOBBIE JKENE3bl.
OO0pazoBaHue 1 pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnnogaoTBOpeHHEe U AMOpPHOHAIBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OTUIOJIOTBOPEHUS: HapyKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPUOIOTHS — HAyKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a6HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u mooenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenuwe. Tumbsl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. brnacmyna, munsi
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onacmyn. OCOOGHHOCTH NPOOJEHUS MIICKONMUTAIONIUX. 3apOBIIIEBhIE JIMCTKH
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIUSIHUE 4YacTell pa3BUBAIOIIETOCSA 3apojbllia (SMOpPHUOHANIbHAS WHIYKLIUS).
3akyagka IUIaHA CTPOCHUS JKMBOTHOTO KAaK  PE3yJbTaT HUEPAPXUUYECKUX
B3aMMOJICHCTBUII TeHOB. BiusHue Ha 5MOpHOHANIBHOE pPAa3BUTHE PAITUYHBIX
(baKkTOpOB OKpYyKaloleh Cpeibl.

Poct u pasButue XuBOTHBIX. [locTamMOpuoHaNbHBIM Tiepuoa. IlpsMoe wu
HempsiMoe pas3BuTue. PaszBute ¢ wmeramopdo3oM y O€CNO3BOHOYHBIX U
MMO3BOHOYHBIX JKMBOTHBIX. DHOJOrMYECKOE 3HAYCHUE NOPSIMOrO MU HENPSIMOIO
Pa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. TUIbl pocTa KUBOTHBIX. DAKTOPHI
peryJsiiiy pocTa >KMBOTHBIX U 4esioBeka. CTaguu MocTIMOPUOHAIBHOTO Pa3BUTHUS
y )KMBOTHBIX U 4esioBeka. [lepnoasl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

Pa3smHoxxeHne u pasButue pacteHuid. ['ametodutr m cnopodur. Meiio3 B
JKU3HEHHOM IuKJe pacteHud. OOpa3oBaHMe CIOp B IIpollecce Meio3a.
['amerorene3 y pacteHuid. OIIOAOTBOPEHHE W Pa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoitHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
Pa3BUTHUE CEMEHHMU.

MexaHu3Mbl peryJsaluyd OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JlemoHcTpanuu

[Toptpetsl: C. I'. HaBamun, X. [IInemas.

Tabmuiel 1 cxembl: «BereratuBHOe pasMHOXKeHHE», «THIBI Oecronoro
pasMHOXKEHUD», «Pa3MHOXKEHUE XJIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIJIECHBDY,
«Pa3MHOX)eHue Tuapb, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHeszay, «llpsmoe u
HenpsiMoe pasButue», «Pa3zButme wmaickoro xyka», «Pa3Butue capaHum,
«Pa3Butue nsarymkun», «JlBOMHOE OIUIOJOTBOPEHUE Yy UBETKOBBIX PACTECHUIN,
«CTpoeHne ceMsH OOHOIOJBHBIX U ABYIOJbHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOM  KamycTbD», <« KWM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
MManoOPOTHUKA», « KU3HEHHBIN IIUKJT COCHBI».

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpenaparbl SUIEKICTOK H
CIIEpMAaTO30U10B, MOJENb «L MK pa3BUTHS JISATYIIKW.

JlaGoparopHasi padora «/3ydeHue CTpOCHUS MOJOBBIX KJIETOK HAa FTOTOBBIX
MUKPOIIpEnapaTaxy.

IIpakTnueckass padora «BbisBIEeHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
MMO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB PA3MHOXKEHHUS BBICIINX
pacTeHum».
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Tema 11. I'eHeTMka — Hayka 0 HaCJeJICTBEHHOCTHM M H3MEHYMBOCTH
OpPraHu3MoOB

Hcropust cTaHOBIEHUS M pa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Menpnens, I'. ne ®pusa, T. Moprana. Poinp oTeduecTBEHHBIX YYEHBIX B Pa3BUTUU
renetuku. Padotsr H. K. Komsitosa, H. Y. BaBunora, A. H. bemnosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE MOHITUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJJieJbHbIE TEHBI, AJIbTEPHATUBHBIC MPU3HAKH, JIOMUHAHTHBIM M PEIECCUBHBIN
IpU3HAK, TOMO3UTOTA, T€TEPO3UT0Ta, YHCTAsl TUHUS, TUOPU/IBI, TEHOTHUI, (PEHOTHII.
OCHOBHBIE ~ METOABI ~ TEHETUKU:  THOPHIOJOTMYECKUN,  IMTOJOTMYECKUH,
MOJIEKYJISIPHO-T€HETUYECKU.

JlemoHcTpanuu

[Toptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benosepckuii, I'. /I. Kapneuenko, F0. A. ®mwmnuenko, H. B.
Tumodeer-PecoBckuii.

Tabmunps! u cxeMbl: «MeToibl TeHETUKIY, «CXEMBI CKPEILIUBAHUS.

JlaGopaTtopnas padora «/[po3oduna Kak OOBEKT TI'€HETUYECKUX

HCCJIIEIOBAHUIN.
Tema 12. 3aK0HOMEPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3akoH

eAMHO00pa3usi rTHOPUIOB MepBoro nokojeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHnaenss — 3aKOH pacUICIUICHUs NPU3HAKOB. L{UTOsIOrMyeckre OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UoTe3a YUCTOTHI raMeT.

AHanm3zupyroniee ckpemmBanne. [[poMeKyTOUHBIN XapaKkTep HACIEIOBAHMS.
Pacuieruienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUM.

JurubpugHoe ckpemuBanue. Tpetuit 3akoH MeHiens: — 3aK0OH He3aBUCUMOTO
HACJICIOBAHUSI  IPU3HAKOB. [{utonoruueckue  OCHOBBI  JUTHOPHUIHOTO
CKpEIIMBAHUS.

CueruieHHOe HacienoBaHue npusHakoB. PabGotsl T. Moprana. CuermieHHoe
HACJIEIOBAHUE TIE€HOB, HAPYIICHUE CLEIUIEHUS MEXIy TreHaMHh. XPOMOCOMHAas
TE€OPHUsI HACIEICTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS OIa. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHhIli M TEeTepOorameTHbld MoJ. ['eHeTnueckas
CTPYKTYpa IMOJIOBBIX XpoMocoM. HacnenoBanne npu3HaKoB, CUEIIEHHBIX C ITOJIOM.

['eHoTun kak uenoctHas cucrema. [imenoTponuss — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajulenu3M. B3anMoAenCcTBUE HEAUIEIbHBIX TI'E€HOB.
KomnnementaprHocTs. Onucras. [lonmumepust.
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['eHETMYECKUIT KOHTPOJIb PAa3BUTHs PACTEHUM, >KMBOTHBIX M YEJIOBEKa, a
TakKe (PU3MOJIOTHYECKUX TMPOIECCOB, TMOBEACHUS M KOTHUTUBHBIX (DYHKIIUMA.
['eHeTnueckre MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aUMOJICHCTBUSI «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpoOMOM». ['eHeTHYecKrne acmeKThl KOHTPOJIS H
W3MEHEHUS HACJICICTBEHHONW HH(OPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdeMoHCcTpau

[Toptpetsr: I'. Menaens, T. Mopras.

Tabmuiel u cxemsl: «IlepBolit U BTOpOil 3akoHBI Menaens», « TpeTuii 3akoH
MeHnnens», «AHamu3upyoliee CKpelmuBaHue», «HemomHoe gOMUHUPOBAHUEY,
«CrierieHHOE HAcJIeIOBaHWE TPU3HAKOB Y JNpo30duibl», «l'eHeThka Tmoay,
«Kapuotun denoBeka», «Kapuotun apozoduiby, «Kapuotun nOTHULBD,
«MHOX€ECTBEHHBIN alIeNIN3M», « B3auMo1ericTBUE TEHOBY.

OOopynoBanue: MOAENb JUIA JEMOHCTpAalMu 3aKOHOB €IMHOO0Opasus
TUOpPUZOB TIEPBOrO0 TOKOJEHUS U paCHICIJICHUS MPU3HAKOB, MOJENb JJIA
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHUS IPU3HAKOB, MOJIEIb I
JIEMOHCTpALlMM CLEIUICHHOIO HACIEI0BaHUs IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpornpenapar: «Jpo3zoduinay.

IIpakTuyeckass padora «l3yueHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpEIIUBaHUA Yy APO30(PUITBI».

IIpakTuueckass  paGora  «M3ydyeHue  pe3yslbTaToOB  JUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(DUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiicTBue reHoTHMIA W cpenbl Opu  (GopMupoBaHUU (EHOTHUIIA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE U KOJMYECTBEHHBIC NMPU3HAKU. BUabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHASI.

Monudukanuonnas U3MEHUYMBOCTh. Ponb cpeasl B (popmupoBaHUH
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuairioHHBIN
psa u BapuanmoHHas Kpupas (B. Moranncen). CpoiicTBa MOau(pUKAIMOHHON
M3MEHUYUBOCTH.

['eHoTHMIIMYECKAasT N3MEHUYUBOCTh. CBOKCTBA T€HOTUITMYECKON U3MEHUYUBOCTH.
Bunbl reHOTUTTHYECKON N3MEHUYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOuHaTuBHass M3MEHYMBOCTH. Mei03 M MOJIOBOM TMPOIIECC — OCHOBA
KOMOMHATUBHOW U3MEHUYHUBOCTH. PoJIb KOMOMHATUBHON U3MEHYMBOCTU B CO3JaHUU
TeHETHYECKOTO pa3HOOOpa3usl B Mpeiesiax OJJHOTO BUA.

MyTranmonHass HM3MEHYMBOCTh. BuIbl MyTanuii: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE W  HWHIAYLIUMpPOBaHHbIE MyTauuu. SnepHble U
HUTOIUIa3MaTuYeckue mytanuu. ComMaTUYecKUe M MOJOoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUsS MyTanui. MyTareHbl ¥ WX BJIMSHUE HAa OPraHU3MBbI.
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3aKOHOMEpPHOCTH MYTAIMOHHOIO TMpollecca. 3aKOH TOMOJIOTHYECKUX PSIJI0B B
HacnenacTBeHHOM m3meHunBoctH (H.M. BaBwiioB). BHesjnepHas M3MEHUHMBOCTh U
HACJIEICTBEHHOCT.

Onucenemuxa U INUSEHOMUKA, pPOIb INUSEHEMUYeCKUX akxmopos 8
HACNe008aHUU U USMEHYUBOCIU (EHOMUNUYECKUX NPUSHAKOB ) OP2AHUZMOS.

JdeMoHCTpaMuU

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBuiios.

Tabmuubr u  cxembl: «Buabsl u3mMeHunBocTH», «MoauduxkanuoHHas
U3MCHYHUBOCTEY, «KomOnHaTnBHAS U3MCHYHUBOCTEY, «Meiio3y,
«OnnonoTBopeHuey, «I'eHeTnueckre 3a00ieBaHUs YeT0BeKay, « Buabl MyTaiuii.

OO6opynoBaHue: XUBbIE U TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUIAMH U3MEHYHUBOCTH.

JlaGopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAIIMOHHOW HM3MEHUMBOCTH. [locTpoeHue BapuallMOHHOTO psiga U
BAPUALIMOHHOW KPUBO».

IIpakTuyeckass padora «Mytamuu y Apo3o¢uiasl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka YesioBeKA

Kapuotun uyenoeka. MexayHapoaHas MporpamMma HCCIENOBaHUS T€HOMaA
YyejaoBeKa.  MeToapl  M3yYeHMsT T€HETHKH  4YEJOBEKa:  I'€HEAIOTMYECKHUM,
OJIM3HEIOBBIH, LUTOT€HETUYECKUN, MOITYJIALIMOHHO-CTATUCTUYECKUN,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE ONIPEIEIICHUE TE€HOTHIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIMUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[T[[P-ananu3a. HacnenctBenHble 3a001€BaHus YeslOBeKa. | '€HHbIE U XPOMOCOMHBIE
Oone3HM 4YeloBeKa. boJIe3HM C HACIEACTBEHHOW TMPEPacIoyioKEHHOCTHIO.
3HaYeHUEe MEAUIMHCKON T€HETUKH B MPEIOTBPAIICHUN U JICYEHUHU T€HETUYECKHUX
3a00JieBaHUI 4YelloBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHue. CTBOJIOBBIC
KJIETKHU. [[OHSATHE «TE€HETHYECKOro rpy3a». DTUUECKUE ACIEKThl UCCIICIOBAHUN B
00J1acTH peJaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTOphl TOBBINIEHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
bu3YecKOMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpY»Karolie cpessl. ['eneTnueckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JdemMoHcTpanuu

Tabmuubr u cxembl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKH
4yeoBekay, «I'eHeTnueckue 3a00JIeBaHMsI YETIOBEKAY.

IIpakTnueckas padora «CocTaBiieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cestekuusi OpraHu3sMoB
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JlomecTuKanusi W CEJIEKUHUs. 3apOKICHUE CEIEKIMU U JIOMECTUKALUH.
Yuenne H. WM. BaumoBa o IleHTpax MNpoUCXOXAEHUS W MHOrooOpasus
KYJBTYPHBIX pacTeHuil. Ponp celekuuy B CO3/IaHMM COPTOB PACTEHUW U TOPOJ
*UBOTHBIX. CopT, MOpoAa, IITaMM. 3aKOH TOMOJIOTHYECKHX PSJIOB B
HacleacTBeHHOW wu3meHunmBoctH H. WM. BaBuioBa, ero 3HaueHue I
CEJICKIIMOHHOM paboTHI.

Metoasl ceneKImoHHOM paboThl. McKycCTBEHHBIH OTOOp: MacCOBBIM H
WHVBUAYaJIbHBIN. Otanbl  KOMOMHAIIMOHHOW  CEJIEKIIHH. HcnbiTanue
MPOU3BOJIUTENIEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OLIEHKHU
¢dbeHoTHa TOTOMCTBA U OTOOP IO TeHOTHUITY ¢ TomolIbio aHanmm3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  padoThI.
PainanimoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTalUil y KyJIbTypPHBIX
dbopm opranu3mMoB. Mcmosib30BaHME TE€HOMHOTO PEIAKTUPOBAHUS U METOOB
pekomOuHanTHBIX JJHK a1 mosydeHus ucxoqHOro Marepuana Jjisi CEIeKIHUH.

[Tomyuyenue MMOJIUIIJIOUIOB. BuyrpuBnnoBas ruOpUaAN3aLINSL.
brnuskoposcTBEHHOE — CKpellMBaHWe, wWid  WHOpuauHr.  HepoacTBenHoe
CKpelIMBaHue, Wid ayTopuauHr. ['erepo3uc u ero mnpuuuHbl. Mcnonb3oBaHue
rerepo3uca B cenekiuu. OtnanénHas rudpunuszanus. [Ipeogonenue Oecruiogus
MEKBHUAOBBIX THOPUAOB. JIOCTHIKEHHS CEIEKIIMU PACTCHUMN U )KUBOTHBIX. «3enéHas
pesonioyusy.

CoxpaHeHre U U3y4YEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTECHUH U
UX JUKUX pOAMYEH IS CO3MaHUS  HOBBIX COPTOB M THOpPUIOB
CEIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. H3yuenue, coxpaneHue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CeabCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 YeAX YIYUUEHUs CYUWeCmBYIouux U CO30aHUs HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MoM yucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYYHLIX UCCIe008AHUI,
nepeodosuvlx uoetl U nepcneKmueHbX MexHOI02UlI.

JleMoHCTpauumn

[Toptpersr: H. W. Basumos, M. B. Muuypun, I'. [I. Kapneuenko, II. II.
Jlykbsenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuibl u cxembl: «L{eHTpBI IPOUCXOKIECHUS U MHOTO00PAa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSAO0B B HACIEACTBEHHOW M3MEHYMBOCTHY,
«Metoapl cenekiuny, «Otnanéunas rTudbpuauzanus», «MyTtaresesy.

JlaGopaTopHnasi padora «3yueHrue COpTOB KyJIbTYPHBIX PACTEHUU U TTOPOJT
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHrne METO/IOB CEJICKIIUN PACTCHUIN.

IIpakTnueckas padora «lIpuBnBKa pacTeHuN».
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Ikckypeuss «OCHOBHBIE METOABl M JIOCTHMIKEHHUS CEJIEKUUH PACTEHUH U
YKUBOTHBIX (Ha CEJIEKLIOHHYIO CTaHLMIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATEIbHBIA yYaCTOK, B TEIUIMYHOE XO34HWCTBO, B JIAOOpaTOPHIO
arpOYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHoJiorus U CHHTeTHYeCKasi OHOJIOTHSA

OOBEeKThI, UCHOJb3yEMbIE B OHMOTEXHOJIOTUH, — KIETOYHBIE U TKaHEBBIE
KYJbTYPBI, MHUKPOOPTaHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuuronHas
OMOTEXHOJIOTHS:  XJIeOONeueHue, TMOIYyYeHHE KHCIOMOJOYHBIX IPOAYKTOB,
BuHOAenHe. MukpoOuonornyeckuii cuHte3. OOBEKTHl MHKPOOHMOIOTHYECKHX
texHonorui. [IpouszBoacTBo Oefika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3taHre TEXHOJOTMH M MHCTPYMEHTOB ILICJICHANPABICHHOTO U3MEHEHHUS U
KOHCTPYUPOBAHUSI TEHOMOB C LIEJIBIO MOJYyYEHUsI OPTaHU3MOB U UX KOMIIOHEHTOB,
CoJIep KallliX HE BCTPEUAOIIHECS B IPUPOI€ OMOCUHTETHUECKHUE MY TH.

Kierounasa unxkeHepus. MeTonbl KyJlbTypbl KIETOK U TKaHEW PACTEHUU H
#uBOTHBIX. Kpuobanku. Comatuueckas THOpUAM3aLUA M COMATUYECKUU
smMOpuoreHe3. lcmonb30BaHME TaluiOWZOB B CEJIEKUUU pacTeHuu. [lonyuenue
MOHOKIOHANbHBIX anmumen. Mcnonv3oeanue MOHOKIOHATbHBIX U NOJUKIOHATbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKuus
AWIEKIIETOK U KIIOHUPOBAHHUE JKUBOTHBIX. METON TpPaHCIUIAHTALUU SAEP KIETOK.
Texnonocuu 0300pOo6IeHUs, KYIbMUBUPOBAHUSL U  MUKPOKIOHATbHO2O
DPA3MHOICEHUSL CENIbCKOXO3AUCTMBEHHBIX KYIbMYD.

XpoMOCOMHass W TeHHas HWHXeHepus. VICKyCCTBEHHBIM CHHTE3 I€HA W
koHcTpyupoBanue pexkomonHaHTHbIX JIHK. Cozdanue mpanceennvix opeanuzmos.
JlocTmkeHnss W NEPCHEKTHBBI  XPOMOCOMHOM M T€HHOM  MHKEHEPHH.
DKOJIOrM4eCKHE U ATUUECKHUE TPOOIIEMbl T€HHOW HHKEHEPUH.

Menununckue OuotexHonoruu. [loctrenomuas mudponas meaununa. [11P-
JMAarHocTuka. MeTaOoJOMHBIN aHanu3, TeHOLUEHTPUYECKUH aHalu3 MIpoTeoMa
YyeJaoBeKa JUIsl OLUEHKH COCTOSIHHSL €ro 340poBbf. VICIOJIB30BaHHME CTBOJIOBBIX
kieTok. TaprerHas Tepanusi paka. 3D-OmoumHkenepus i pa3paOOTKU
(GyHIaMEHTAJIbHBIX OCHOB MEAMIMHCKHUX TEXHOJOTHM, CO3JaHUsl KOMIUIEKCHBIX
TKaHEeHl CoueTaHWEeM TEXHOJIOTHM TPEXMEpHOro OMompuHTHHTa W ckaddonaunara
JUISL PELIEHUS 3a/1a4 NIEPCOHAIN3UPOBAHHON MEULIUHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 OOecreueHus] KOMOMHUPOBAHHOU
3anuThl OT Bo3Oynuteneir OPBU, ycTaHoBieHHE MOJIEKYISIPHBIX MEXaHU3MOB
dbynkuuonupoanus PHK-comepkamux BUpYCcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu
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Tabmunpt u cxemsl: «Vcnoab3oBaHuE MUKPOOPTAaHU3MOB B MPOMBIIILIIEHHOM
IIPOU3BOACTBEY, «KieTouHas HHKEeHepUn», «I eHHass HHXKEHEPUsD».

JlaGopaTopHas padora «/3yueHne 0ObEeKTOB OMOTEXHOIOTUIY.

IIpakTuyeckas padora «llonmyyeHrne MOJTOYHOKUCIBIX TPOAYKTOBY.

JIKcKkypeuss «bBHOTEXHONOrMsT — BaKHEWINAs MPOU3BOAUTENBHAS CHUJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE IIPOU3BOACTBO).

11 KIIACC

Tema 1. 3apoxkaeHue W pa3sBUTHE JBOJIONMUOHHBIX INPeACTABJICHUHA B
omnosiornu

OomonnoHHass teopus Y. [lapBuna. IIpeanochUIKM BO3HUKHOBEHUS
napBuHu3Ma. JKU3Hb 1 Hay4dHas aesTenbHocTh Y. JlapBuHa.

JIBrKy1Me Cuitbl 3BOJTIONUH BUIOB 110 Y. J[apBuHY (BbICOKasi ”HTEHCUBHOCTh
Pa3MHOXKEHHS  OpPraHM3MOB, HACJEACTBEHHas HM3MEHUYMBOCTh, Ooppba 3a
CYILLECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunTeTnueckoit Teopuu HBomtounu (CTDI). HeltpanbHas
Teopusi 3Bomtonuu. CoBpeMEHHas JBOJIOLMOHHAS  Ouoyiorusa. 3Ha4YeHHe
HBOJIIOIMOHHON T€OpUU B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpanumn

[Toptpersr: Apucrtorens, K. JInanen, XK. b. Jlamapk, 3. 7K. Cenr-Unep, XK.
Krosee, Y. lapeun, C. C. UerBepukos, 1. 1. llImansraysen, [x. Xonaenn, . K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBoil mnpupoabl (mo K. Jlunuero)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
MPUCIIOCOOJICHUIT y pacTeHuil U KuUBOTHBIX (1o Jlamapky)», «Kapra-cxema
MmapripyTa nyremectsust Y. lapsunay, «Haxonku Y. [lapBunay, «Dopmbl 60pbObI
3a cymiectBoBanue», «llopoabl romybeit», «MHorooOpasue KyIbTypHBIX (Hopm
KarmycThl», «[lopoasl JOMaHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo 4. J[apBuHy)», «Cxema COOTHOIIEHHUS [BIXKYIIMX CHUJ 3BOJIOLIMNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MUKpPO3BOIOIHSA U €€ Pe3yJIbTATHI

[Tonmynsinus Kak 3J€MEHTapHasl €quHULIA 3BOMIONUA. COBPEMEHHBIE METOIbI
OLICHKM TE€HETUYECKOrO pa3HOOOpa3usi M CTPYKTyphl mnonyisuuid. M3menenue
reHooHJa TOMYJSMU KaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapnau, B. BaiinOepra.

DOnemeHTapHble (AKTOPHI (IBIKYIIME CHUJIBI) HBOJIONUU. MyTallMOHHBIHN
npouecc. KomOunaTuBHas wu3MeHUMBOCTh. Jlpelidp rTeHOB — ciydaiiHbie
HEHAIpaBJ€HHbIE W3MEHEHHMs 4YacTOT ajuieJed B Homymsauusx. Oddext
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ocHOBaTena. IDggexm oOymuiiounoco eoprviuwika. CHUdCEHUe 2eHemuiecKo2o
pasznoobpasus: npudunsl u cieocmeus. llposenenue sgpgpexma Opetigha cenog 6
oonvuux U manvlx  nonynayusx.  Mwurpanuu.  M3onsuus  mOmyJISIuvi:
reorpadudeckas (IpoCTPaHCTBEHHAS ), OMOJIOTUYECKas (PEIPOyKTHBHAS).

EctectBennblii oTO0p — HampaBistonmii  (aktop sBomonud. DPopmbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAOWJIM3UPYIOIIUMNA,  pa3pbIBAIOIIHIA
(mm3pynTuBHbIi). [lomoBoit oTO0p. BO3HMKHOBEHHE M HBOJIOIUS COLUATBHOTO
MTOBEJICHUS] )KUBOTHBIX.

[IpucnocoOseHHOCT,  OPraHU3MOB KAk  pe3ysibTaT  MUKPOAIBOJIOLMH.
Bo3HUKHOBEHHE  TPUCIIOCOOJNIEHWH y  OpraHu3MoB.  ApoMopdo3sl U
uanoanantauuu. [lpumepsl npucnocobieHuit y opraHu3MoB: MOP(OJIOTrHYECKHE,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEITHHOCTD
IPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kputepunm u CTpyKTypa. BuumooOpa3zoBaHue Kak pe3yibTaT
MUKpO3BOIOIMU. M3o0msius — kitodeBord (akTop BuaooOpazoBanusa. Ilytu u
CIIOCOOBI BUJI000pa30BaHMUS: aJuIoNaTpU4YECcKoe (reorpacduueckoe),
CUMIIATPUYECKoe  (IPKOJOTUYECKOE), «MTHOBEHHOE (momumIoUIU3aIMS,
rubpuan3anus). JmuTeabHOCTh BOJIOIMOHHBIX MPOIECCOB.

Mexanu3Mbl (GOpMHPOBaHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Ponb  »BONIOIMOHHONM OWOJOTMM B pa3padOTKE Hay4YHBIX METOOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIHUS Mapa3UTOB U UX
x0351eB. MexaHu3mbl OPMUPOBAHUSL YCTOMUUBOCTA K aHTUOMOTHKAM M CHIOCOOBI
OO0pBLOBI C HEM.

JleMmoHCcTpauumn

[Toptpetsl: C. C. YUeTBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTanmoHHass HM3MEHYUBOCTHY, «llomynsironnas
CTpYKTypa BUAa», «Cxema MposiBJIeHUs 3aKkoHa Xapau—BaiinOepray, «Buxyiue
CWJIbl ABOJIIOLIUN», «DKOJIOTMYECKass M30JSALMs MONYJALHUA ceBaHCKOU (openny,
«l'eorpaduueckasi M30JSAIUs  JIMCTBEHHMIIBI CHOUPCKOM UM JIMCTBEHHUIIBI
naypckoiy, «llonynsiiMoOHHbIE BOJHBI YUCIEHHOCTH XUITHUKOB U XKEPTBY», «Cxema
JIEUCTBUSL €CTECTBEHHOTO 0TOOpa», «PDopmbl OOpPHOBI 3a CYIIECTBOBAHHUEY,
«HaycTpualibHbIN MenaHu3M», «/KuBble nckonaembiey», «I[I0KpOBUTEIBCTBEHHAS
OKpacka YKUBOTHBIX), «IIpenynpexnarorias OKpacka KUBOTHBIX»,
«Dusnonornueckue ananranun», «lIpucrmocoOIeHHOCTh OpraHu3sMoB M €€
OTHOCHUTENBHOCTHY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKkTypa Buaa B
npupozae», «Crnocobbl BumooOpa3zoBanus», «I'eorpaduyueckoe BUI000pa3zoBaHUE
TpEX BUJAOB JAHIBIIICH», «IKOJOTHMUECKOE BHUA000pa3OBaHUE BUIOB CHHUID,
«ITonumionael pactreHuit», «KamyctHo-penednbiii THOPUI.
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O6opynoBanue: repOapuu pacTeHU, KOJUIEKIIMM HACEKOMBIX, Uyydelia NTUI U
3Bepeil ¢ MpuMepaMu pa3IMYHBIX MPUCIOCOOJICHUI, 4Yydella NTUI[ U 3Bepei
pa3HbIX BHUJAOB, TepOapuM pacTeHUH OJM3KUX BHUAOB, 00pPa30BABIIMXCA
Pa3TUYHBIMH CIIOCOOAMH.

JlabopaTtopHasi pabora «BbIsiBIIeHHE W3MEHUYMBOCTH Yy OCOOEH OJIHOTO
BUJIA).

Jlabopatopuass  padora  «lIpucmocobiienuss  oOpraHu3MoB U = HX
OTHOCHUTEJbHAS 1IEJIeCO00Pa3HOCTDY.

JlaGopaTtopnass pabGora «CpaBHEHHE BHJOB 1O MOP(HOIOTHYECKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoJIIOIIMS U €€ pPe3yJIbTaThI

Metonbl  HM3ydeHHs MaKpO3BOJIOLMM. IlaneoHTONOrM4yeckne  MeETOJbI
uzydeHus: HBomonuu. llepexomnbie ¢GopMbl W (QUIOTEHETUYECKHUE  PSAAbI
OpraHU3MOB.

buoreorpapuyeckue MeToqbl u3ydeHUs 3Bojouud. CpaBHeHUE QIOpBHI H
(dayHbl MaTepukoB M OCTpoBOB. buoreorpaduueckue oGnactu 3emun. Bumbl-
SHIEMUKHU U PEIUKTHI.

OMOpHOJIOTHYECKUE U CPABHUTEIBHO-MOP(POIOTMUYECKUE METOAbl W3YUYEHUS
BOMIOIMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
ABOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPraHBbI.
PyauMentapubsle  opraHbl M aTaBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHMYECKHE M  MaTeMaTUYeCKMe  METOJAbl  HW3YYEHHUS  HBOJIOLUHU.
['omonoruunsie reHbl. COBpEeMEHHBbIE METOAbl MOCTPOEHUS (HUIOT€HETUYECKHUX
JI€PEBBHEB.

XPpOMOCOMHBIE MYTAllMH U 3BOJIIOLUS TEHOMOB.

OO6rmue 3aKOHOMEPHOCTH (MpaBuUiIa) dBOMOIUU. [Ipunyun cmenvl yHKYyuUlL.
HeobOpatumocTs 3BomonMH. AfanTuBHas paauanvs. HepaBHOMEPHOCTh TEMIIOB
HBOJIIOLU Y.

JleMoHCTpauun

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mromep, 3. ['ekkenb.

Tabmuubl U cxembl: «DUIOTEHETHUECKUN PsII JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedans»,  «Punuoduts»y,  «CemeHHBbIE
nanopoTHukn», «buoreorpapuueckue 30HB 3emimn», «Jlpei) KOHTHHEHTOBY,
«Penuktery, «HadanmpHble cTaauu SMOPHOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBbIE OpraHby, «PyIUMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HA0OpHI 4YEIOBEKAa M IIMMIIaH3e», «l JIaBHBIC
HaIpaBJIeHUs 3BOJIIOIUNY, «O0I1I1e 3aKOHOMEPHOCTH 3BOJIIOLII.
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O6opynoBanne: KOJUICKIIUU, TepOapuu, MYJSDKH HCKOMAeMbIX OCTAaTKOB
OpPraHW3MOB, MYJISI>KH TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IlpoucxokaeHne U pa3BUTHe JKU3HU Ha 3emJie

HaydHble rUmoTe3bl NpPOMCXOXKIAEHUS >KU3HM Ha 3emie. AOHOreHes u
naHcrepmusi. JloHayuHble peACTaBICHUs O 3apPOKJICHUU JKU3HU (KPEAMOHU3M).
['MnoTe3a NOCTOSHHOTO CaMO3apOXKIACHUS )KU3HU U €€ ONpoBepKeHUE onbiTamu .
Penu, JI. Cnannanuanu, JI. [Tactepa. [IpoucxosxieHue sKM3HU U aCTPOOUOJIOTHSI.

OcCHOBHBIE JTAIIbI HEOPTaHUYECKON ABOJIIOLU Y. [InanerapHas
(reojoruueckas) SBOJIONUA. XHMHYCCKAs OHBOIIONMSA. AOWOICHHBIM CHHTE3
OopraHnyeckux BemecTB W3 Heopranuueckux. Omeir C. Mumiepa u I'. IOpm.
OOpazoBanue mnonuMepoB u3 MoHoMmepoB. Koarnepsatnas rumoresa A. M.
Onapuna, runore3a nepBuyHoro oynsona J[x. XomnaeitHa, reHeTHUECKasi TUIIOTE3a
I'. Ménnepa. Pubosumbl (T. Yek) m rumnore3a «mupa PHK» VY. TI'mibepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emuin U Meroasl €€ u3zydeHHs. VIcKomaemble OpPraHMYECKHE
octaTkd. ['eoxpoHosmorus u e€ Meronpl. OTHOcUTENbHAsE U abCOJNIIOTHAs
reoxpoHosorus. ['eoXxpoHonornyeckas mKasua: 30Hbl, 3pbl, HEPUOJIBI, JTOXH.

HadvanbHbie 3Tambl opraHudeckod HBOMOUMU. [logBIEHHE W HBOTIOLUA
NEPBBIX KJIETOK. DBOJIOLUSA MeTaboian3Ma. BO3HMKHOBEHUE NEPBBIX 3KOCHCTEM.
CoBpeMeHHbIE MUKPOOHbIE OMOIIJIEHKU KaK aHAJIOT MEPBbIX Ha 3eMJjie COOOIIECTB.
CrpomatonuTtsl. [IpokaprOThI U 3yKapUOTBHI.

[TpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpYyCcOB. lIpoucxokaeHne MHOTOKJIETOYHBIX OpraHu3MoB. BO3HHKHOBEHUE
OCHOBHBIX I'PYIIII MHOT'OKJIETOYHBIX OPIraHU3MOB.

OcCHOBHBIE 3Talbl HBOJIIOLMU BBICIIUX pacTeHHil. OCHOBHbIE apoMOpP(O3bI
pactennii. Bpixox pacrenmii Ha cymy. llosiBleHME CHOpPOBBIX pacTEHHW U
3aBoeBaHue uMHU cymd. CemeHHble pacTeHus. IIpoucxokIeHrne IBETKOBBIX
pacTCHUM.

OcCHOBHBIE 3Tamnbl 3BOJIIOLMU KUBOTHOTO Mupa. OCHOBHBIE apoMOpP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBbie Xopa0BbI€ )XKUBOTHBIE. JKHU3HB B BOJE. DBOIIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwimid. [IpoucxoxaeHrne MICKONMUTAIOUIMX U
ntul. [lpunnun kmoueBoro apomopdoza. OcBoeHue OECNO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMH CYIIH.

Pa3Butne xu3HM Ha 3eMje MO ’paM W MepuojaM: apxel, MpOTEpO30i,
najgeo3oi, Me3030M, KailHO30il. OOmas xapakTepucTHKa KiIuMara |
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re0JIOTMYECKUX TporeccoB. IlosiBleHre M pacUBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3zoBaHue: €ro yclioBUs U BIMSHHUE HA Fa30BbIN COCTaB aTMOC(EpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuynHel u
CJIEJICTBHSI MAacCOBBIX BbIMUpaHUU. COBpPEMEHHBIN 3KOJIOIMYECKUN KPHU3HC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6mopasHooOpasus Ha 3eMIie.

CoBpeMeHHas cucrteMa opraHudeckoro mupa. [lpuHuunel kinaccudukaiuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JdeMoHCcTpaMuA

[Toptpetsr: ®@. Penn, JI. Cnannanuanwu, JI. [lacrep, . 1. Meunukos, A. W.
OmnapuHn, JIx. Xonaeln, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6muier u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [Tactepa mo
M3YUYEHHUIO CaMO3apOoKIeHHs Ku3HW», «Cxema ombita C. Muinepa, ['. FOpwmy,
«JTanpl  HEOPraHWUYECKOM  ABOMIOUMMN»,  «[ €OXpOHOJOTMYECKass  IIKaiay,
«HauvanbHble 3Tanbl OpraHUYECKOM ABOIIONMNY, «Cxema oOpa3oBaHUs SYKApUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW MNpUpOAb», «CTpOeHHE BUPYCay,
«Apomopdossl  pacreHuit»y, «PuHHOGUTHY, «OTHOKIECTOUHBIE BOJOPOCINY,
«MHorokierounsle Bogopocian», «Mxwm», «IlanoporHukm», «l'onocemMeHHbIE
pacteHus», «Opranbl ILBETKOBBIX pacTeHHi», «(Cxema pa3BUTHS KHUBOTHOIO
Mupay, «ApoMopdo3bl KUBOTHBIX», <«lIpocreiimmey, «KUIIEYHOMOTOCTHBIEY,
«IInockue 4epBU», «UEHUCTOHOTHEY, «PBIOBI», «3€MHOBOJHBIEY,
«IIpecmbikaromuecs», «lItuupy», «Mnekonuratomme», «Pa3BuTue KuU3HU B
apXxeuckom spey, «Pa3BuTHe )KU3HU B MPOTEPO3OMCKOMN 3pe», «Pa3BuTne XuU3HU B
MaJIe030MCKOMN 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTne Kn3HU B
KaltHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: TepOapuyd pPacTEHHM pa3IHYHBIX OTACIOB, KOJUICKITUU
HAaCEKOMBIX, BJIaKHbIE MIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOXKHMX, CKEJIEThl T[O3BOHOYHBIX JKMBOTHBIX, YydYeda MTHUI[ U 3BEpeH,
KOJUUICKIIMM OKAMEHEJIOCTEH, IOJE3HBIX HCKOMAeMbIX, MYJISDKH OPTaHUYECKUX
OCTaTKOB OPraHU3MOB.

BupryanbHasa  sgaboparopHas paGora «MogenupoBaHUE — ONBITOB
Muiepa—FOpu 1o n3ydeHnio abuOreHHOTO CUHTE3a OPraHUYECKUX COCIMHEHUN B
MepBUYHON aTMochepey.

JlaGoparopuass padora «/3ydeHue W ONHCAHUE MCKOMAEMbIX OCTATKOB
JPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3ydeHue O0COOEHHOCTEH CTpOEHUsS pacTeHUM
Pa3HBIX OT/EIIOBY.

IIpakTnueckasi padora «3yueHre oCOOEHHOCTEW CTPOEHUSI TTO3BOHOYHBIX
YKUBOTHBIX .
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Tema S. IIpoucxoxaenune yea0BeKa — AaHTPOIOIeHe3

Pa3znensl 1 3a7a4u aHTPOIMOJIOTUN. METOIbI aHTPOTOJIOTHH.

CraHoBJIEHHE TPEACTABICHUN O MPOUCXOXKICHHM YEJIOBEKA. PenurunosHbie
BO33peHUsI. COBpEMEHHBIE HAYUHBIE TEOPHH.

CX0ZCTBO YenoBeKa ¢ KUBOTHBIMHU. CHCTEMAaTHYECKOE MOJIOKEHUE YEIIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGhOIOTHYECKHE, AMOPHOJIOTHYECKHE, (hU310I0r0-OMOXUMHYECKHUE,
noBesieHUeckre. OTanyus 4elnoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3zBuTHE rOJOBHOrO MO3ra U BTOPOM CHUTHAJIBHOU
CUCTEMBI.

JBrokymue cuiibl (hakTopbl) aHTPONOreHe3a: OMOJIOrHYecKre, ColluaibHbIE.
CooTHolieHHue OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOTeHE3E.

OcCHOBHBIE CTaJAWM aHTpororeHe3a. PaHHue 4enoBeKOOOpa3Hble O00E3bSHBI
(IPOKOHCYJIBI) U paHHUE MOHTHUIBI — OOLIUE MPEIKH YeTOBEKOOOpa3HbIX 00€3bsH U
JO/Ie. ABCTPAJIONUTEKN — JBYHOTHE NPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
M3TOTOBJIEHUS OPYIUHN TpyAa. UenoBek NpsIMOXOASIIMUA U IEPBBIM BBIXOJ JIKOJIEH
3a  npenensl  Adpuku. YenmoBek reWmensOeprckuii  —  00mMIA  TIPENIOK
HEaHJEPTAIbCKOTO YeJIOBEKa M YeJIOBEKa pa3yMHOro. YenoBeKk HeaHAepTadbCKUN
KaK BHJ JIFOJIEH XOJOJHOTO KiIMMara. YenoBeK pa3yMHBI COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a TmpenenaMu Adpuku.
[TaneoreHeTrka M NajgeoOreHOMHUKA.

DBoJIONNS COBPEMEHHOTO uesnoBeka. EcrecTBeHHBI OTOOp B TOIMYJISAIUSAX
yejgoBeka. MyTalmoHHbIN mponiece u nosumopdusm. llonmynsimoHHbIE BOJHBI,
npeid reHos, murpaiusa U «dQdEKT oCHOBATENS» B MOMYJALUSIX COBPEMEHHOIO
YeJI0BEKA.

Yenoseueckne pacel. [loHstue o pace. bombiime pacel: €BponeouIHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBaTOpUalibHAs),  MOHTOJOUIHAs
(a3maTcko-amepuKaHckas). Bpems u myTu paccelieHHs 4YeloBeKa IO IJIaHEeTe.
EnuHcTBO  yenmoBeweckux — pac. HaydHas  HECOCTOATENBHOCTh — pacu3Ma.
[Ipucnoco6neHHOCTh YeNoBeKa K pa3HbIM YCIOBHUSIM OKpY)KAIOIIEH Cpebl.
Bmusitaue reorpaduueckoit cpenbl m  apeidipa reHoB Ha  MOPQOJOTHIO U
(U3HOJOTHIO YETIOBEKA.

MexaucunumninHapHbIe MeToAbl B (pUBMYECKOU (Onomornueckoin)
AHTPOMOJIOTUM.  DBOJIOLIMOHHAS ~ AHTPOINOJIOTUST U MAaJCOaHTPONOJIOTHS
YEJIOBEYECKUX MOMYJSIUMiA. broconuanbHble UCCIEOBaHUS MPUPOABI YEIOBEKA.
HccnenoBanre KO3BOTIONUH OUOJIOTHYECKOTO M COIUATILHOTO B YEJIOBEKE.

JdemMoHcTpanuu

IToprpersr: Y. lapsun, JI. Jluku, 4. 5. Porunckui, M. M. I'epacumos.
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Tabmump! 1 cxembl: «MeToIbl aHTPONOJOTUNY, «['0JTOBHON MO3T ueIoBeKay,
«YenoBekooOpa3Hbie 00€3bsHbI», «CKeNeT dYeloBeKa M CKeJNeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MBbDY, «J|BHIKYIIME CHIIBI aHTPOIIOTEHE3A», « IBOJIFOLIUOHHOE
IpPEBO  YEIOBEKa», «ABcrpamonurek», «UYenosek  ymenslit», «Yenosek
MPAMOXOIAIININY, «JleHncoBckuid yenoBek» «Heanaepranpubny, « KpomaHbOHIBIY,
«IIpenku yenoBeka», «ITambl SBOJIOLUHN YEIIOBEKA», «Packl UeloBeKay.

O6opynoBaHue: MyJSDKH — OKaMEHEJIOCTEeH, MpeAMETOB MaTepuaIbHOU
KyJbTYpbl TIPEAKOB 4YeloBeKa, penpoaykuuu (pororpaduu) KapTuH C
MU(DOTOTHIECKUMH W OMOJEHCKMMH CIOKETaMH TPOWCXOXKICHHUS YEIOBEKa,
dboTorpaduu HaX0IOK KCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJIEb
yepena 4YeJoBE€Ka W 4eperna IIMMIIAH3€, MOJENb KHUCTH YEJIOBEKA U KUCTHU
HIMMITaH3€, MOJENH TOPCa MPEIKOB YEIIOBEKa.

JlaGopaTopnasi padora «l3yueHne OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YeJI0BeKa, CBSA3AHHBIX C MPSIMOXOXKICHUEM).

IIpakTnueckas padora «/3yyeHne 3KOJIOrHYECKUX aJalTallui YETOBEK.

Tema 6. JDkojoruss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAIOPTaHU3MEHHBIX CHCTEM € OKPY/KaKLIeH cpeaou

3apoxaeHre U pa3BUTHE 3KoJorud B Tpyaax A. I'ym6onpara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkens, A. Tenciu, B. H. CykauéBa. Pa3nensl u 3amaun
sKoJ0THH. CBSI3b 3KOJIOTUU C APYTUMH HayKaMHU.

Metonpl sxosoruu. IloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B IKOJIOTHH:
NpUpOAHBIE W JiabopaTopHble. MoenupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKpY>KarolIel Cpeibl: JIOKaIbHBIN, peTHOHATLHBIN U TJI00aTbHBII.

3HaYCHUE OKOJOTUYECKUX 3HAHUWA JUIl  4YEJIOBEKA.  JKOJOTHMYECKOE
MHUPOBO33PEHUE KAaK OCHOBA CBS3CH YEJIOBEYECTBA C MpUpoaor. PopMHUpOBaHUE
HKOJIOTHYECKOH KYJIbTYpPbl U 3KOJIOTHUYECKON IPAMOTHOCTH HACEJICHUSI.

JleMoHCTpauumn

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynee, H. A. Cesepuos, J. ['exkens, A.
Tencnu, B. H. Cykaués.

Tabmuupel u cxeMbl: «Pa3gensl dkoaorumy, «Metoabl skonorumy, «Cxema
MOHUTOPHUHTA OKPYKAOIIEH CPEABD).

JlaGopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
HUCCJICIOBAHU .

Tema 7. Opranu3msl 1 cpea OOUTAHUS

Dkosnoruueckne (PaKTopbl U 3aKOHOMEPHOCTH UX nericTBus. Knaccudukarms
IKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKHE, OMOTHYECKHE, aHTpoIoreHHbIe. O01ne
3aKOHOMEPHOCTH JIeUCTBUS 3Kojoruyeckux (paxropos. IlpaBuno munumyma (K.
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Mmnpenrens, 0. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE M CTEHOOHOHTHBIE
OpTaHU3MBI.

AbGuoTtnueckue ¢akrtopel. CBeT Kak dKojorumdyeckuid (axrtop. JleicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOI'O CHEKTpa Ha OPraHU3Mbl. DKOJOTMYECKUE TPYMIIbI
pacTeHUN M JKMBOTHBIX IO OTHOIICHHIO K cBeTy. CUTHaJbHas poOJIb CBETA.
DOTONEPUOIU3M.

TeMmmeparypa kak skosioruuyeckuii dakrop. JleiicTBue TemmepaTypbsl Ha
opraHus3Mbl. [oMKWIIOTEpPMHBIE 1 TOMOMOTEPMHBIE OPTAHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skonormdeckuil (axrtop. Ilpucmocobnenust pacteHuid K
nojJiep>kaHuio BojHOro Oananca. Kiaccudukanus pacTeHUN MO OTHOIICHUIO K
Bojie. [IprucnocoOnenns KUBOTHBIX K U3MEHEHHUIO BOJTHOTO peXHUMA.

Cpenbl oOMTaHUS OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3JYIIHAs, MMOYBEHHA,
IyOMHHAsT  MOANOYBEHHAs,  BHYTpUOpPraHuW3MeHHas.  (PU3UKO-XUMHUYECKHE
OCOOEHHOCTH cpell oOuTaHusi oOpraHu3sMoB. [IpucrnocoOneHuss OpraHu3sMoB K
JKU3HM B Pa3HbIX Cpelax.

buonornyeckne putMmbl. BHemHue M BHyTpeHHHE pUTMBI. CyTOYHBIE H
roJinyHble pUTMBI. [IpUCIOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBH KU3HMU.

Xuznennole Qopmbl opranusmoB. IloHste o JKuU3HEHHON (opme.
JXKuzneHnnble POpMBI pACTEHUN: A€PEBbs, KyCTAPHUKU, KYCTAPHUUIKH, MHOTOJIETHHUE
TpaBbl, OAHOJETHHE TpaBbl. JKHU3HEHHbIE (POPMBI KUBOTHBIX: TUIPOOHOHTHI,
re0OMOHTHI, a9POOUOHTHI. OCOOEHHOCTH CTPOCHHUS U 00pasa KU3HU.

buotnueckne (bakTopBHI. Bunpr  OMOoTMYECKMX ~ B3aUMOJEHUCTBHIA:
KOHKYpPEHLHUsI, XUIIHUYECTBO, CUMOMO03 U ero ¢opMel. [lapazutusm, koonepanus,
MyTyallu3M, KOMMEHCAIN3M (KBapTUPAaHTCTBO, HaxyieOHMUecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (TomMYeckue, (Qopuyeckue, (¢padbpuueckue). 3HAUEHUE
OMOTUYECKUX B3aUMOJACHCTBUN JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpefe
oOutanus. [IpyHIUI KOHKYPEHTHOTO UCKIIOYEHUS.

JlemoHcTpanuu

Tabmunpl 1 cxeMbl: «OKkonoruueckue (axTopel», «CBETOBOW CIIEKTP»,
«IKOJIOTUYECKHE TPYIIIHI JKUBOTHBIX MO OTHOLIEHUIO K CBETY», «TennoKkpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE JKHUBOTHBIE», «DHU3MONOrMYECKUE aaanTauuu
KUBOTHBIX», «Cpeapl o0OWTaHHS OpPraHU3MOBY», «bBHONOTHYECKHUE PUTMBI»,
«Kuznennele  Gopmbel  pactenmity, <« KuszHeHHBIE  (GOPMBI  KHUBOTHBIXY,
«9KocucTeMa MHUPOKOJIMCTBEHHOIO JIECay», « IKOCHCTEMA XBOMHOIO Jecay, «Llenu
nUTaHus», «XumuHudectBoy, «llapasutuzm», «Konkypenuus», «CumoOunosy,
«KoMMeHcanuzm».
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O6opynoBanue: repbdapuud pacTEHUW W IKUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSIHUIO Pa3UYHBIX SKOJOTHYECKUX (PAKTOpOB, repdapuu CBETOJIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTEHHM, CBETOJIOOMBBIC, TEHEIIOOUBBIC U
TEHEBBIHOC/IMBBIC KOMHATHBIE PACTEHUS, repOapuy U KOJJICKIUU TETIONIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX PACTEHUH, dydesia NTULl U 3BEpeil, repdapuun
pacTeHui, OTHOCSIIMXCS K rurpoduram, kcepopuram, mMe30(puTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYIM, KOJUICKIIMU KUBOTHBIX, OOUTAIOMIMX B Pa3HbIX cpenax,
repOapu U KOJUICKIIMM PACTEHUMW M IKUBOTHBIX, OOJAAIOIIUX YepTaMu
MPUCTIOCOOTICHHOCTH K CE30HHBIM H3MEHEHUSIM YCIIOBUH >KM3HH, repOapuu U
KOJUICKIIUA PACTEHUH M JKMBOTHBIX PA3TUYHBIX XU3HEHHBIX (OpM, KOJIICKIUU
YKUBOTHBIX, YUYACTBYIOIIMX B PA3TMYHBIX OMOTUYECKUX B3aUMOCHCTBUSAX.

JlaGopaTopnass pabGora «BpisgBIeHHE NPUCIIOCOONEHUNA OpPraHU3MOB K
BIIUSIHUIO CBETA.

JlaGopaTopuasi paGora «BpisiBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHD».

JlabopaTopuasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH paCTECHUN U3
Pa3HbBIX MECT OOUTAHUSY.

Tema 8. IKo/10rust BUAOB U MOIYJIA UM

OKOJIOTMYECKHE  XapaKTePUCTUKH  TOIMYJISALHH. [Monynsauusa  Kak
ouonoruueckas cuctema. Posib HEOTHOPOAHOCTH cpenbl, (pU3nueckux 6apbepoB U
0COOEHHOCTEN OMOJIOrMU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpPHI
nonyisauuid. OCHOBHBIE TIOKa3aTeau NOMYJSLUUU: YHUCIEHHOCTh, IIJIOTHOCTD,
BO3pACTHasi M TOJIOBAsI CTPYKTYpa, POXKIAAEMOCTb, IPHUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIHSL.

DKoJiornyeckasl CTpykrypa nomyiasund. OLeHKa YUCIEHHOCTH MOIYJISIIUH.
JluHaMyKa MmonmyJsiiud U €€ peryisinus. bHoTHYecKuii NMOTEHIMAN MOMYJISLNH.
MonenupoBanue AMHAMUKY nonyJisiinuy. KpuBble pocTa YUCIEHHOCTH MOIYJISILUY.
KpuBbie BbDKMBaHMS. Perynsiuss 4YUCICHHOCTH TMOMYJSUUNA: poib (HaKTOpPOB,
3aBUCSIIMX U HE 3aBUCSAUIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (T- U
K-cTparerun).

[Tonsitue 00 »KoONOrMYEcKO HuIe BHuaa. MectooOutanue. MHoromepHas
Mozenb dkosiorndeckon HumM k.M. XatunmHcona. Pa3mepsl skosiormdeckon
HuuM. [loTeHunanbHas u peann3oBaHHAs HULIY.

Bun kak cucrema nomyisinuil. Apeansl BUAOB. BHIBI M MX >KM3HEHHBIE
CTpaTEruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEJIEHUS M MHIpalMil KUBOTHBIX. buoslornueckue
WHBA3UU 4YKEPOIHBIX BUOB.

JemoHcTpanuu
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[Toptper: JIx. . XaTunHCOH.

Tabmuubl U cxembl: «IKOJOTHYECKUE XapaKTEPUCTHKU MOMYJSLUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mHomyisiqum», «Bo3pacTHble  NHUpPaMHJIBI
nonyysiiun», «CKOPOCTh — 3aceleHUsi TMOBEPXHOCTH 3eMJIM  Pa3IMYHbIMU
opranuzmammn», «Mogeinb 3xonorudueckort Humu . M. XaTunHcoHay.

O6opynoBanue: repdapuu pacTeHUH, KOJJIEKIIMH KUBOTHBIX.

JlaGopaTopnasi pabora  «IIpucnocoOneHuss ceMsH  pacTeHUH K
pacCeICHUION.

Tema 9. Jxosorust coodmecTB. IKOJIOTHYECKHE CHCTEMBI.

CoolmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsi3u Mexay
OpraHu3MaMH B OUOIIEHO3E.

Okocuctema kak oTkpbiTas cuctema (A. JIx. Tencnu). dyHKIMOHATBHBIE
OJIOKM OpraHu3MOB B DJKOCHUCTEME: IMPOAYLEHTbl, KOHCYMEHTBI, PEIYyIEHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U Wbl B 3KOcucTeMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE  TIOKa3aTelau  dKocuUcTeMbl. buomacca W mpoayKuus.
DKOJIOTUYECKHUE TUPaMUIbI YUCEN, OMOMAaCChl U SHEPTUH.

Junamuka sxocucmem. Kamacmpoghuueckue nepecmpotuixu. @aykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — Cykieccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOIE€HHbIE BO3JICUCTBUA Ha
cykneccuu. KimmmakcHnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopora
BEILECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpupoaHbie 3KOCUCTEMBL. JKOCUCmEMbl 03EP U peK. DKocucmembl Mopeti u
oKeanos. IKocucmemvl MyHOp, J1ecos, cmeneu, nyCmvlHb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. Arposkocuctema. ArponeHo3. Pazmnuns
MEK]ly aHTPOIIOTEHHBIMU U PUPOJHBIMU IKOCUCTEMaMHU.

VYpb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. [opoxackas
bnopa u ¢ayna. CuHaHTpomuzalusi ropojickoil ¢ayHbl. buongoruueckoe u
X035MCTBEHHOE 3HAUEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
skocuctemax. Ponb kackadnoco 3ggexma u 6udo8-30ughukamopos (Kirouesvix
6U008) 6 yHKyuoHuposanuu sxocucmem. llepeHOC SHEPrUU U BEUIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMAaMH. Y CTOMYMBOCTh OPTraHU3MOB, OMYJISIIUN U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOIOTE€HHBIX BO3JCHCTBUM.

Mexarnusmol 8030eticmeus 3GepA3HeHUU pPA3HbIX munoe Ha
cybOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSX,
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OCHO6bl IKOoJlIo2u4ecKoco HOPMUPOBAHUA aAHMpONOcEHHO2CO0 6030€eliCMaLsl.
MCTOI[OJIOI‘I/IH MOHHUTOPHHI'Aa CCTCCTBCHHBIX U dAHTPOIIOI'CHHBIX 3KOCHUCTCM.

JdeMoHCTpaMuA
[Toptper: A. [Ix. Tencnn.
Tabmumpt  u cxembl:  «CtpykTypa  OuoueHo3a»,  «OKocHCTeMa

HIMPOKOJIUCTBEHHOTO Jiecay, «IKOCUCTEMa XBOMHOTO Jjecay, «DYyHKIMOHAIbHbIE
Ipynibl OPraHu3MoOB B 3KocucTeMe», «KpyroBopoT BEHIECTB B IKOCHUCTEME,
«llenu nutanus (macTOMIIHAS, JETPUTHAS)», «DKOJIOTHUECKask MUPAMHIA YUCEID,
«IKoJIOTHYECKasi mupaMujia OMoMacchly, «IKOJIOTUYECKas MUpamMuia SHEPTUn»,
«O0pazoBanue O6osota», «IlepBuuHas cykueccus», «BoccTaHOBIEHHE Jieca MOCe
noxkapa», «9KocucreMa o3epa», «ArporeHos», «KpyroBopor BemiecTB U MOTOK
SHEPrUM B arpoueHose», «[Ipumepsr ypOboskocuctem».

O6opynoBaHue: repOapruu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydesia MTHUI[ U
3Bepel, repbapuu KyJbTypHBIX U JUKOPACTYIIMX PACTEHUHN, aKBapUYM KaK MOJIEIb
KOCHCTEMBI.

IIpakTHyeckas padora «3yuenue u onucanue ypOo3KOCUCTEMBDY.

JlaGopaTopnass pabGora «l3yueHue pa3zHOOOpa3usi MENKUX ITOYBEHHBIX
YJICHUCTOHOTHX B PAa3HBIX SKOCUCTEMAX).

IKCKYypcHsl «DKCKypCcHUsl B TUIIHYHBIN OmoreoneHo3 (B qyOpaBy, Oepe3HSK,
€JIbHUK, Ha CYXOJI0JIbHBIM WM MTOMMEHHBIHN JIYT, 03€p0, O0JIOTO)».

JIKCKypeust «IDKCKYpCHsl B arpo’KOCHCTEMY (Ha IOJ€ WM B TEIJIMYHOE
XO035UCTBO)».

Tema 10. buocdepa — riodanbHast IkOCHCTEMA

buocdpepa — oOmennanerapHas 000ji0uka 3€MIIM, T/I€ CYIIECTBYET WIH
CYIIIECTBOBaJIA XKM3Hb. PazBuTHe npejacTaBieHuii o ouochepe B Tpymax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uocdepe. Obnactu 6uochepsl u e€ coctan. JKuboe
BeIleCTBO Orocdepsl U ero GyHKIIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouocdepsl Kak
rJ100aJIbHOM 3KOCcUCTEMBIL. JMHamMuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BELIECTB U OMOTreoXMMHUYECKUE IUKIbI (YriiepoJa, a30oTa). PUTMHUUHOCTD SIBIEHUMN
B Ouocdepe.

3oHanbHOCTL Ouocdepnl. [lonarue o Omome. OCHOBHBIE OMOMBI CYIIU:
TYHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U IMPOKOIUCTBEHHBIC Jieca, CTEIH, CaBaHHHI,
IyCTBIHH, TPOIIMYECKHUE JIECA, BBICOKOTOPhs. KimmMar, pacTUTeNnbHbINA U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIIHS )KHUBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITMAa U
onochepHbIX PYHKIUH.

JemoHcTpanuu
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[Toptpetsi: B. U. Bepnaackuii, 3. 3rocc.

Tabmuubr 1 cxembl: «I'eocdepsl 3emm», «KpyroBopoT azoTa B mpuUpojie»,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT Kuciopojga B HpUPOIE»,
«KpyroBopoT Boawl B mipupojae», «OCHOBHBIE OMOMBI cyminy, «Knmmmatuaeckue
nosica 3emnny», «TyHnpay, «Taitray, «Cmemanusiii aecy, «llIupokonncTBeHHbIN
aecy, «Crenby, «CaBanHay, «IlycTeiHsy, « Tponuyeckuii gecy.

Oo6opynoBanue: repbapuu pacTeHHU pa3HbIX OMOMOB, KOJIEKIIMH >KUBOTHBIX.

Tema 11. YesnnoBek u OKpy:xa0OLIas cpeaa

DKOJIOTHYECKHE KPU3UChI M HMX MNpPUYUHBL. Bo3jeicTBhe ueloBeka Ha
onochepy. 3arps3HeHuwe BoO3mymrHOW cpenasl. OxpaHa Bo3ayxa. 3arps3HEHHE
BoAHOM cpeabl. OxpaHa BOJHBIX pecypcoB. Pazpymienue mnousbl. OxpaHa
MIOYBEHHBIX pecypcoB. 3MeHeHne KIMMara.

AHTpOIIOTEHHOE BO3ACHCTBUE HA PACTUTENIBHBIM M KUBOTHBIA Mup. OxpaHa
PaCTUTENLHOTO W >KMBOTHOTO Mupa. OCHOBHBIE MPUHILMIBI OXPaHbl MPUPOJBIL.
Kpacasie xHuru. Oco0o oxpansembie mpuponanbie Ttepputopun (OOIIT).
boranndeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHS YEJIIOBEUYECTBA U IPUPOIBI.
PanmonanbHOE  TPUPOJONOJIBL30BAHUE W COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpa3ust 3emiu. OOIIME 3aKOHOMEPHOCTH TJI00ATBHBIX HSKOJIOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOT'O KpU3HCa U €T0 BEPOATHBIE TTOCIIEICTBUA.

Pa3BuTtrie METOJIOB MOHUTOPUHIA Pa3BUTHS OIMNACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie uUCcre008anus nepexooa K pecypcocoepezaouei u
KOHKYDEeHmOocnocooHou snepeemuxe. buonocuueckoe pasnoodpasue u buopecypcul.
Hayuonanvnvie ungopmayuonnvie cucmemvol, obecneyugaroujue 00Cmyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKocucmem. OcHoBbl
aKopeadbuIumayuyu dKocucmem U cnocooos 60pvOLl ¢ OUONOBDENCOCHUIMU.
Pexoncmpykyus Mmopckux u HazemMHvIX IKOCUCTEM.

JleMoHCcTpauumn

Tabmuubl u  cxembl:  «3arpsi3HeHHEe  atMocepb»,  «3arps3HEeHHe
ruapocdepsl», «3arpsisHeHue nouBb», «llapuukoBbii  3ddexT», «Ocobo
OXpaHseMble MPUPOIHBIE TEPPUTOPUN», «MOJEIN YIIPABIIEMOIO MUPAX.

O6opynoBanue: (ororpaguu OxXpaHsSEMbIX pPacTeHUM U KUBOTHBIX KpacHoit
kHuru Poccutickon @enepanuu, KpacHol KHUTH pervoHa.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUSA K pe3ylbTaTaM OCBOCHUS
OOyJarOIIMMHUCS TPOTPaMM  CpEIHEro o0Imero o0pa3oBaHUsS: JUYHOCTHEIE,
METaINpeIMETHBIE U TTPEIMETHEHIC.

B cTpykType TMYHOCTHBIX PE3yIbTaTOB OCBOSHHUSI MPOTpaMMBbl IO OHOJIOTUH
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
rpakIaHCKON MJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOSTEIIBHOCTH
U CaMOONpEACNCHUIO, Haiuuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTUH,
yeneHanpasienHoe paszeumiue BHYTPEHHHUX YOEXISHUNW JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEW M MCTOPUYECKUX TPATUIUN pPa3BUTHA OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICJIOBBIMA ~ YCTAHOBKAMM, TPHUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  00pa3oBaHUs, Haluyue NPAa8oOCO3HAHUA  DKOJIOTHUUECKOU
KYJIBTYPBI, CHOCOOHOCMU cmMasums 1IeIIA U CTPOUTH KU3HEHHBIC TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MTPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B E€IUHCTBE Y4YEOHOW M BOCHUTATEIHLHON JESATEIBHOCTH B COOTBETCTBUM C
TPAJUIIUOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, TMPUHSATHIMA B OOICCTBE MpaBUIaMU M HOpPMaMU
MOBEJCHUSI W CIOCOOCTBYIOT TpOIIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBOKEHUS K 3aKOHY U MPABOIMOPSAIKY, YEJTOBEKY TpyJa U CTapilieMy MOKOJICHHIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHOIICHHUS K KYJbTYPHOMY HACIEIUI0 U
TPAAULUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepauuu, Opupoae U
OKPY’KAIOIIEH Cpee.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUsI yueOHoro mpeamera «buonorus»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOJICTBOBAThCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PAaCIIMPEHUE >KU3HEHHOTO
OMbITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaii3alliid OCHOBHBIX HaIlpaBJICHUI
BOCIIUTATEIHLHOU ESITEIHLHOCTH, B TOM YHCJIC B YACTH:

1) rpaxaaHCcKOro BOCIMTAHUS:

c(hOpPMHPOBAHHOCTH TPAXKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YWJI€HA POCCUICKOI0 OOIIECTBA;
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OCO3HAaHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBaKCHHE
3aKOHA U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM MAEATEIBHOCTH TMPU CO3JIaHHUU
y4eOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIOJICH C Pa3HbIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COI[MAILHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B HIPOLIECCE COBMECTHOIO BBIOJHEHHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHOILICEHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOMN JIEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

chOpMHUPOBAHHOCTh poccuiickoin IPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpuOTU3Ma, YBaXXKEHHS K CBOEMY HApoOJay, YYBCTBa OTBETCTBEHHOCTH IEpe.l
PonuHoy, ropmoctm 3a cBOM Kpad, CBOXO PoauHy, CBOM S3BIK U KYJIBTYDY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MPUPOJHOMY HACHEAUIO U MAMSATHUKAM IPUPOJIBI,
JTOCTUXEHUSIM Poccuun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJOTHM, TOHUMAHUS 3HAUYCHHUS OHOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIECTBa;

ujeiiHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE JTYXOBHBIX LIECHHOCTEW POCCHIICKOTO HAPOJIa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUEHTHUPYACH HA MOPATIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISAM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauusiMu Hapo10B Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:
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ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYas ICTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;

MOHUMAaHUE YMOIIMOHATILHOTO BO3/IEHCTBUS KUBOU MIPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHMIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTPEMJICHHE
MPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢u3uYeckoro BOCHHUTAHMS, (POPMHMPOBAHUS KYJIbTYPbI 310POBbSl H
IMOIUOHAIBHOIO 0J1ArONOTyYHS:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(310poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCUPOBAaHHBIA PEXUM 3aHATHH U OTAbIXa, peryispHas ¢uznyeckas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

NOHMMAaHWE IICHHOCTH TIPaBUJ HMHIWBUIYATbHOTO M  KOJJIEKTUBHOTO
0€3011acHOTO MOBEJICHHS B CUTYAIIHSIX, YIPOXKAIOIINX 300POBBIO U KU3HU JIOACH;

OCO3HAHHUE TOCJIEACTBUNA U HETMPHUATUS BPEIHBIX MPUBBIYCK (YHOTpEOICHUS
aJIKOT0JI5, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPY/y, OCO3HaHKE IIEHHOCTH MacTepPCTBa, TPY0II00HE;

TOTOBHOCTh K AKTUBHOW JEATEIbHOCTH TEXHOJOTUYECKOW W COLMAIBHOU
HaIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIIBHO
BBITNIOJIHATH TaKyIO JESTEIbHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON JesTeNIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud | pealu30BbIBATH
COOCTBEHHBIC KHU3HEHHBIE TUTAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHUI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIICHHWE K TPHUPOJe KaK HMCTOYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIIIeCTBOBAHUS;

NOBBIUICHUE YPOBHS SKOJOTMYECKOM KYJIbTYphl: TNPUOOPETEHUE OIbITa
IUIAHUPOBAHMUSI TOCTYNKOB M OIIEHKM WX BO3MOXKHBIX TIIOCIEICTBUN ISt
OKPYKaIOUIEH CPEIbl;

OCO3HaHHWE TI00ATBHOTO XapakTepa JKOJOTUYECKUX MPOoOJIeM W MyTel ux
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHWS W YMEHHs MpU PEIICeHUH MpoOsieM, CBA3AHHBIX C palMOHAJIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJl  MOBEACHHUS B MPUPOJIE,
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HAIpaBJICHHBIX HAa COXpPAaHEHHE pPaBHOBECHs B OJKOCHUCTEMaX, OXpaHy BHJIOB,
IKOCUCTEM, Orochepsl);

aKTUBHOE HENpUsITHE JEHCTBUN, MNPUHOCALIUX Bpel  OKpYKarolieH
IPUPOJTHON cpefie, YMEHHE MPOTHO3UPOBATH HEOJATONPHUSITHBIE HKOJIOTHUYECKUE
MOCJIC/ICTBUS MPEANPUHIMAEMBIX ACHCTBUHN U TIPEIOTBPAIIAT UX;

HaJIM4KME PA3BUTOIO IKOJIOTMYECKOTO MBIIUICHUS], IKOJIOTHYECKON KYJIbTYpHI,
OTIbITa NEeSATEeIbHOCTH HKOJIOTHYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMH B IO3HABATEIIbHOM, KOMMYHMKATUBHON M COIMAIbHOU
MPAKTHKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUUYECKON EATEIHLHOCTH SKOJIOTHUECKON
HapPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

C()OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKd M OOIIECTBEHHOW MPaKTHUKW, OCHOBAHHOTO Ha JUAJIOTE
KYJBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIIICHCTBOBAHME S3BIKOBOM W UYWTATENIbCKOW KYIbTYpPHl KaK CpEICTBa
B3aMMOJICUCTBUS MEXKTY JIIOABMU U TIO3HAHUS MUPA;

NOHUMAaHUE CrnenupuKku OUOJOTUM KaK HayKd, OCO3HaHUS €€ poJid B
(GbopMUPOBaHNN PAIMOHATHFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEIOCTHOTO
NPEICTaBICHUS 00 OKPYXalolleM MHUpPE KaK O €IUHCTBE MPHUPOJbI, YeJIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHUs TPUPOJHOTO PABHOBECHS;

yOXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJISI COBPEMEHHOW IMBHIIA3AINU:
oOecIieuyeHusT HOBOTO YPOBHS Pa3BUTHS MEAMIIMHBI, CO3MaHHUE TEPCIICKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh PECypCHble  MPOOJEMBbl  Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTEeH BBHIXO/IAa W3 III00ATBHBIX IKOJIOTHYECKUX MPOOJIeM U
oOecrieueHusi Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
UCTIOJIb30BAaHUIO TPHUPOIHBIX PECYpPCOB U (HOPMHPOBAHHIO HOBBIX CTaHIApTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TOJYYCHUH OWOJOTMYECKUX 3HAHUH B MEJIX
MOBBIIMICHUS OOIIEH KyJbTYpPhl, €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHUpyeMOit
TIPY U3yYCHUH OMOJIOTHH,

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IIOJyYaeMble 3HAHUS [JIsl aHalu3a |
OOBSICHEHUS SIBIICHUW OKPYXKAIOIIETO0 MUPA U MPOUCXOANINX B HEM H3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIFOUCHHS Ha OCHOBE HAy4YHBIX (DaKTOB U
UMEIOIINXCS JAHHBIX C IENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;
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CIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTUYECKUE 3HAHUSA IS
pelIeHus POo0JIEM B PEASIbHBIX )KU3HEHHBIX CUTYalMSIX;

OCO3HAHHUE LIEHHOCTH HAYYHOH JEATEIBbHOCTH, T'OTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO NEATEIbHOCT NHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K aKTUBHOMY IOJYYEHHIO HOBBIX 3HaHMM 1O OWOJIOTUH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMMU.

METAINIPEJMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHbIle pe3yiabTaThl OCBOCHHS ydeOHOTO mpeameTa «bruomorus
BKJIIOYAIOT: 3HAYUMble JJIsI (OPMUPOBAHUS MHUPOBO33PEHUS OOYYAIOUIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIE) O0IIeHAYYHBIE MOHSATHSA, OTPaXKaIoIIne
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHs, SABJICHUE, MPOIECC,
CUCTE€Ma, HayYHbIH (paKT, MPUHIIMI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UcClieIOBaHUE,  HAOMIOJICHUE, WU3MEpPEHHME, OKCIEPUMEHT U  JApYyrue);
yHUBEpCalbHbIe Y4eOHbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbBIC,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
IPAMOTHOCTH W  COIMAJIBHOW KOMIIETECHIIMA OOYYaIOIUXCS; CIIOCOOHOCTH
00yJaromuxcs UCIIOJIb30BaTh OCBOCHHBIC MEXIUCITUTUTHHAPHEIE,

MHUPOBO33pPEHUYECKHE 3HAHUS W  YHUBEPCAIbHBbIC Yy4eOHbIE JCHCTBHS B
MO3HABATEIBLHON U COLIMAIIBHOM MPAKTHUKE.

B pesymbrare wu3ydeHus OWOJOTMM Ha YPOBHE CpEIHEro OOIIero
oOpazoBaHus y oOy4aromerocss OyayT cpoOpMUPOBaHbI TO3HABATEIbHBIC
YHUBEpCaIbHbIC YUeOHBIC JCHCTBYS, KOMMYHUKATHBHBIC YHUBEPCATbHBIC YICOHBIC
JNEWUCTBUS, PETryJATHBHBIC YHUBEPCAIbHBbIC Y4YeOHBIC JEHWCTBHUS, COBMECTHAs
JeSTeIIbHOCTb.

MeTtamnpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTPAMMBI CPEIHErO OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBJaaaeHune YHHUBEPCATbHBIMHU yueOHBIMHU NMo3HABATEJIbHBIMHU
NefCTBUSMM:

1) 6a30BbIe JJOrHyeckKue AecTBHUSA:

CaMOCTOATEILHO  (OopMyJIMpOBaTH W aKTyaJIM3UpOBaTh  MpoOJemMy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TPU OCBOCHHMHM 3HAHUM IPUEMBI JIOTHYSCKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKaIHU, 000OIICHNUS ), PACKPBIBATh CMBICIT
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OMOJOTMYECKUX MOHATHM (BBIAEIATh UX XapaKTEPHbIE NMPU3HAKU, YCTAHABIIMBATH
CBSI3U C IPYTUMHU MOHSATUSAMH );

ONpENENATh LETu JeATEIbHOCTH, 3ajaBas NapaMmeTpbl W KPUTEPUU UX
JOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI AESATENBHOCTU C TOCTABICHHBIMU LIETSIMH;

UCIIONIb30BaTh OMOJIOTMYECKHUE TOHITUS JUI 00bACHEHUs (PaKTOB U SIBJICHUI
YKUBOW TIPUPOJBL;

CTPOUTH JIOTMUECKHE pPacCyXIeHUs (MHIYKTUBHBIC, JEAyKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYITHPOBATH BHIBOABI U 3aKIIOYCHUS;

PUMEHSATH CXEMHO-MO/ICJIbHBIE cpencTtBa Ui IPEACTaBIICHUS
CYILIECTBEHHBIX CBSI3¢H M OTHOLICHUH B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a
TAK)K€  NPOTUBOPEYMI  Pa3HOIO  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
MH(OPMAIIMOHHBIX UICTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJEMBbI ¢ YU4ETOM aHajlu3a WMEIOLIUXCS
MaTepHabHbIX U HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH TMOCIIEACTBUM JAESATEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH padOTy B  YCJIOBHUSIX PEAIBHOTO,
BUPTYAJIbHOT'O 1 KOMOMHUPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE NIPU PELICHUH KU3HEHHBIX IPOOIIeM.

2) 0a30BBIE HCCJIEN0BATEIbCKHE AeliCTBHSA:

BJIa/IETh HaBbIKaMU y4€OHO-HUCCIIEI0BATENbCKON U MMPOSKTHON JESTEIbHOCTH,
HaBBIKAMM  pa3peuieHusi npoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

WCIIOJIB30BaTh pPa3JIMYHblE BUIBl JACATEIBHOCTH M0 IOJIYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpETalHH, MNpPeoOpa3oBaHUI0 U NPUMEHEHHI0 B YYEOHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX U COLMATBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBIA TUI MBILIJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMY;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISIBJIAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pELICHUs, HaXOAUTh APTYMEHTHI IS JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELLICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHbIE B XOJE PpELICHHsS 3aJa4d  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX IOCTOBEPHOCTb, MPOTrHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHUSIX;
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JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYUIIECTBJIAThH 1IE€JICHANIPABICHHBIA TMOUCK TEPEHOCa CPEACTB U CIIOCOOOB
JeNcTBUS B MPO(GECCUOHANBHYIO CPENy;

YMETh TIEPCHOCHUTHh 3HAHUS B IMO3HABATEIBHYIO M IPAKTUYECKYIO 00JIacTH
KU3HEICITCIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIE WJEH, Mpejiaratb OPUTHHAIBHBIE MOJIXOJbI U pELICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIC PEIICHUS.

3) padora c ungopmanueii:

OpPUEHTHUPOBATHLCS B PA3IMYHBIX UCTOYHHKAX WHGOPMAIH (TEKCTE YIeOHOTO
nocoOusi, HAY4YHO-TIOMYJIIPHON JUTEparype, OHOJOTUYECKUX CIIOBapsiX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTE), aHaIM3UpOBATH
WH(OPMAITUIO PA3TMYHBIX BUIOB B (HOPM TIPEACTABICHHS, KPUTHIECKHA OIICHUBATH
e€ TOCTOBEPHOCTh U HEMTPOTUBOPEYHBOCT;

(GbOpMyIMPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJBI MPHU TIOUCKE H
otOope Ouosornueckor MHGOpMaIi, HEOOXOAUMOM ISl BBHIITOJHEHHS Y4€OHbIX
3aj1ay;

puoOpeTaTh OIBIT KCIOJIB30BAHMS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATh KYJIbTYPY aKTHBHOTO HCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTUMAIbHYIO  (OpMYy  IPEACTABICHHUS
ounonornyeckor uHbopmaru (cxeMbl, rpaduKu, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
" Ipyroe);

WCIIOJI30BaTh HAYYHBIA S3BIK B KadeCTBE CpeAcTBa Ipu paboTe ¢
Ononornyecko MHPOpPMALUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUe W
MaTeMaTUYeCKUe 3HaKU W CHUMBOJBI, (HOpPMYJbl, abO0peBUaTypy, HOMEHKIATYDY,
UCTIONB30BaTh W NPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMHM  pacrlOo3HaBaHWS W 3aWUTHl  WHOOpMaIuH,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJbLHBIMU KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01enne:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYXIaemoil TeMbl (YMEHHE 3a7aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHTEIIHO BBITIOJIHCHUS Tpe/jiaraeMoun
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH IMO3UIIMNA JAPYTHX yYaCTHUKOB
Jaiora Wi TMCKYCCUH);
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pacmo3HaBaTh HEBepOATbHBIE CpeACTBa OOIIEHWS, MMOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPENOCHIIOK BO3HUKHOBEHHS KOHQIMKTHBIX CHUTYaluH,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIIOCOOaMH OOIIEHUS W B3aWMOJICHCTBHSI, TIOHUMATh
HaMEpEHUS IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIICHNUE K COOSCETHUKY
U B KOPpEeKTHOU Popme hopMyTupoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUSI C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAasl 1eiITeJIbHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U WHIUBUIYATBHOU
paboThI MPH PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATh HEOOXOUMOCTh
MPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJICHCTBUS MPHU PEIICHUN YIeOHOM 3a1auH;

BBHIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JCHUCTBUU € Y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH KaXKJI0T0 UjieHa KOJIJIEKTUBA;

NPUHUMATh €M  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPAMHUPOBATh JIEUCTBUSL MO €€ [IOCTHKEHHIO: COCTaBJISITH IUJIAH JICHCTBUM,
pacmpeienarh poju ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OIICHUBATh KAaue€CTBO CBOEr0 BKJIAJa M KaXJAOT0 YyYaCTHUKA KOMAaHJbI B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeiaratb HOBBIE IIPOEKTHI, OLEHHMBaTh UAEU C TO3UIUHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETHYECKOE TIOBEICHUE B Pa3IMYHBIX
CUTYaIUsX, POSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

OByaieHHe YHUBEPCAJIbLHBIMH PEryJISSTUBHBIMHU JeHCTBUSIMMU:

1) camoopranuzauus:

WCIIOJIb30BaTh OWUOJOTUYECKUE 3HAHMS [JIs BBISBICHUS MPOOJIIEM U HX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BHIOMpaTh Ha OCHOBE OHOJIOTUYECKHX 3HAHUW I1IEJIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX AEHCTBHSX M MOCTYIKAaX MO OTHOUIEHUIO K >KHUBOM MPUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBIIATH MMO3HABATEIbHYIO JEATECIIbHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00pa30BaTEIbHON
JEATEeIIbHOCTH M )KU3HEHHBIX CUTYaIUsX;

CaMOCTOATENILHO COCTABJISITH IUJIaH PEIMICHUs TpoOseMbl ¢ YIETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIITOYTCHHI;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacuMpsATh paMK{ y4eOHOTO TpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUH;
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JieNaTh OCO3HAHHBIN BHIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelleHue;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO HIMPOKOM JpyAHULIMU B
pa3HbIX 00JIACTAX 3HAHWW, MOCTOSHHO IIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIJISAM;

BJa/JeTh HABBIKAMU  TO3HABATEJbHON  pediekcud Kak  OCO3HaHUs
COBEpIIAEMBIX JEHCTBUM M MBICIUTENIBHBIX IPOLECCOB, HX pE3yJIbTaTOB MU
OCHOBaHUI, MCNOJIb30BaTh NPUEMBI peduieKCUM JJIsl OLEHKU CUTyalluu, BbIOOpA
BEPHOT'O PELICHUS;

YMETh OLEHWBATh PUCKM W CBOEBPEMEHHO IPUHUMATh PELIEHUS IO HUX
CHU)KEHMUIO;

IPUHUMATh MOTHBBI W apryMEHTBHl APYIMX IIPU AaHAIN3E pPE3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE Ce0OHA M APYTUX:

PUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTHl JPYIMX IIPpU AaHAJINU3E pe3yJIbTaTOB
NEATEIbHOCTH;

npU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIMU JPYTOro YeIOBEKA.

MNPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIE pE3yNbTaTBl OCBOCHHS COJEPKAHHMS Y4eOHOro mpeamera
«buonorusi»y Ha yrayOJaEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOCCICUYCHHE
npopunapHOro  oOyueHust  oOydawonuxcss  Ouojmornv. OHHM  BKJIIOYAIOT:
cneruuyeckue s OMOJIOTUM HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHM, BUJIBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUU U MX MPUMEHEHHUIO B PA3JIMUYHBIX YUY€OHBIX, a TAKXKE B
peaNbHBIX XKU3HCHHBIX CUTyanusaxX. [IpemMeTHbIe pe3ysbTaThl MPEACTaBICHBI 10
rojilaM U3y4deHHUsI.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS ydueOHOTO TipeameTa «buomnorus» B 10
KJlacce MOJDKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJM OUOJOTUM B CHUCTEME
CCTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBCHHO-HAYYHOW KapTHHBI MHpa, B
MO3HAHWW  3aKOHOB TPHPOABI W  PEHICHUH  TPOOJeM  palMOHAILHOTO
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TIPUPOOTIOIH30BAHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH,

BJIAJCHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHUW, KOTOpas BKJIIOYAET:
OCHOBOTOJIAralomxe ONOJIOTUYECKHE TEPMUHBI W TOHATHS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJIM3M, TIOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, U3MEHUYMBOCTh, POCT U Pa3BUTHE), OMOJIOTHYECKUE TEOPUU
(xnerounas Teopus T. llIanna, M. Illneinena, P. BupxoBa, xpomocomHast Teopust
HacnencTBeHHocTH T. Moprana), yuenus (H. WM. BaBumoBa — o 1eHTpax
MHOrooOpa3usi ¥ TNPOUCXOXKACHUS  KYyJIbTYpPHBIX  pPACTEHUM),  3aKOHBI
(eaHOOOpa3Usi TOTOMKOB TEPBOrO TMOKOJICHUS, PACIICIUICHUS], YUCTOThl TaMeET,
HE3aBUCUMOTO HacinenoBanus [. MeHgensa, TOMOJOTHYECKUX pAIOB B
HACJIEICTBEHHOM U3MEHYUBOCTH H. n. Basuosa), IIPUHLIATIBL
(KOMILJIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO IO3HAHUS, HCIOJb3YEMbIX B
OMOJIOTMYECKUX HCCIEJOBAHUSIX KUBBIX OOBEKTOB (OMHCaHUE, HU3MEpPEHUE,
HaO0JI0ICHUE, SKCIIEPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHBIE TPU3HAKU: BUPYCOB, KIETOK IIPOKAPUOT U
HYKApUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHCIIC
OakTepuii, rpuOOB, paCTEHUHN, ’KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPraHOB U CUCTEM
OpPraHOB pACTEHHI, JKUBOTHBIX, 4YEJIOBEKAa, IMPOLECCOB KU3HEAEITEIbHOCTH,
MPOTEKAIONIUX B OPraHU3Max PacTeHUH, KUBOTHBIX U YEJIOBEKA, OMOJOTUYECKUX
MPOIIECCOB: 0OMEHa BemiecTB (MeTaboIn3M), MPEeBpaIleHUs dHEPTUU, OPOKEHUS,
aBTOTPO(HOTO U reTepoTPpOPHOro TUIMOB MUTAHUSA, POTOCUHTE3A U XEMOCHHTE3A,
MHUTO3a, Mel03a, TaMeTOTeHe3a, IMOpUOreHe3a, NOCTIMOPUOHAIBHOTO Pa3BUTHS,
pa3MHOXEHUS,  WHAUBUAYATbHOTO  pa3BUTHUA  OpraHu3ma  (OHTOreHesa),
B3aMMOJICUCTBHS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHUE YCTaHaBJIMBATh B3aMMOCBS3M MEXK]Y OpPraHOMJAMU KIETKH M HX
(GYHKIUSAMH, CTPOCHHUEM KJIETOK pa3HbIX TKaHeW M UX QYHKUUSAMU, MEXKIY
OpraHamMM M CHUCTEMaMH OpPraHOB Yy pPAacCTE€HMM, >KMBOTHBIX M YEJIOBEKAa U UX
GyHKIUSIME, MEXKIYy CHUCTEMaMH OPTraHOB M WX (PYHKIUSMHU, MEXKIY ITaramu
oOMEHa BEIIECTB, ATaraMH KJIETOYHOTO IHKJIAa U KU3HEHHBIX [UKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHANBHOIO Pa3BUTHS, T€HOTHIOM U (EHOTHIOM, (DEHOTUIIOM H
(dhaxTOopamMu cpebl OOUTaHUS;

YMEHHE BBISIBISITh OTJIMUUTEIIbHBIC MPU3HAKHU JKUBBIX CUCTEM, B TOM YHCIIE
pPacCTEHHUI, )KUBOTHBIX U YEJIOBEKA;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIONINE APTYMEHTHI, OHUOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl IOKa3aTeJIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIT,
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yYMEHHE peniaTb OMOIIOTUYECKUE 33a]a4H, BBISBISATH TPUUYUHHO-CIICICTBEHHBIE
CBSI3U MEXy UCCIIeAyeMbIMU OMOJIOTHYECKUMU TPOLIECCAMHU U SIBJICHUSMHU, JIEIaTh
BBIBOIbI ¥ IIPOTHO3bI HA OCHOBAHUU TOJIYYE€HHBIX PE3yJIbTAaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IpPaKTUYECKHUE padOThl, COOMHOIATH
npaBuiIa Mpu pabore ¢ yueOHbIM U J1a00paTOPHEIM 000pPYyI0BaHUEM;

YMEHUE BBIIBUTATh THIOTE3bl, MPOBEPATH UX OSKCIEPUMEHTAILHBIMU
cpeacTBaMu, (GOPMYIHPYS Leldb HCCIEIOBAHUS, AHATU3UPOBATHh IOJYUYECHHBIC
pe3yabTaThl U AeNaTh BHIBOJIBL;

YMEHHE y4acTBOBaTh B Yy4eOHO-HCCIIEZOBATENILCKOM paboTe mo OuoJorud,
OKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJBHBIX HAayYHBIX OOIECTB, U
nyOJIMYHO  TPEACTaBIATh  IOJyYEHHBIE  PE3ylbTaThl HAa  YYEHHUYECKUX

KOH(DepeHIusX;
YMEHHUE OIICHWBATh JTUYECKHE aCIeKThl COBPEMCHHBIX HCCIICIOBAHUN B
obmacTh  OWONOTMM W MEOWIHUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE

OIUIOJJOTBOPEHUE, HAIMPABICHHOE W3MEHEHHE T€HOMa M CO3JaHHhE TPAHCTEHHBIX
OpraHU3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOP Oyayied npodeccuoHanbHON
JEATEIIbBHOCTH B 00JIaCTH OMOJIOTMH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPUU,
CEJILCKOTO XO3SIICTBA, MUILEBOM MPOMBIIUICHHOCTH, YIIIyOJISITh TTO3HABATEILHBIN
WHTEpEC, HAMPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu u
MPOJIOJDKEHHE  OMOJIOTUYECKOro 00pa3oBaHHMs B OpraHU3alUsiX  CPEIHETO
po(eCCHOHATILHOTO U BHICIIETO 00pa30BaHUS.

[IpenMeTHbIE pe3yiabTaThl OCBOEHUs ydueOHOro mpeameta «buonorus» B 11
Kaacce NOJIKHBI OTPaXaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJIM OWOJIOTHUH B CHCTEME
€CTECTBEHHBIX HAayK, B (OPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B TO3HAHWM 3aKOHOB MPHUPOJABl M PEIICHUH SKOJIOTHYECKUX
npoOJjieM 4YeJIOBEYECTBA, a TaKXKE B PEIICHUH BOMPOCOB PaIlMOHAILHOTO
MPUPOJIOTIOIB30BaHUs, U B (POPMHUPOBAHUM IIEHHOCTHOTO OTHOILICHUS K MPUPOJIE,
OOIIIECTBY, YEJIOBEKY, O BKJIAJE POCCHMCKUX U 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OHMOJIOTHH;

YMEHHE BJIaJIETh CHUCTEMOW OWOJIOTHYECKUX 3HAHUW, KOTOpas BKIIOYACT
OTpeNeSICHUs] M TOHUMAHHUE CYHIHOCTH OCHOBOIOJATraroluX OHOJOTHUYECKUX
TEPMUHOB W TOHATHH (BHI, dKOCUCTeMa, Ouocdepa), OMOIOTHUECKHE TEOpUHU
(aBomroriionHas teopust Y. J[apBuHa, CUHTETUYECKAs] TEOPHS IBOJIIOIUN), YUCHUS
(A. H. CeBepiioBa — 0 myTsX U HampasieHUsx 3Boatounn, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTudyeckoro paBHoBecus [[x. Xapau u B. BaiinGepra,
3apoabiieBoro cxoacrea K. M. bapa), npaBuna (munumyma HO. JluOuxa,
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HKOJIOTMYECKON NUpaMubl 3HEpruu), runotre3bl (rumoreza «vupa PHK» V.
['unbepra);

yMEHUE  BJIaJ€Th  OCHOBHBIMM  METOJaMU  HAYy4YHOTO  TMO3HaHUS,
WCITOJIb3yEMBIMH B OMOJIOTHYECKUX MCCIIEIOBAHUSX KUBBIX OOBEKTOB U IKOCUCTEM
(ommcanue, mM3MepeHue, HAONIOJCHHE, JKCIIEPUMEHT), CTIOCOO0aMH BBISIBICHUS H
OILICHKH aHTPOIOT€HHBIX U3MEHEHUI B MIPUPO/IE;

YMEHUE BBIJEIATh CYIIECTBEHHBIE MPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
PKOCUCTEM M Ouocdepbl, CTAOMIU3UPYIOLIETO, ABMXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa, aJIONaTPUYECKOTO u CUMITaTPUIECKOTO
BUI000PA30BaHUS, BIUSHUS ABMKYIITUX CHJI OBOJIONNN Ha TeHOMOHI TMOMYJISIINH,
MPUCTIOCOOJICHHOCTH OPraHu3MOB K cpefie OOMTaHMs, YepeOBaHUsl HAIlpaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTHH B IKOCHCTEMAX;

YMEHHUE YyCTaHABIMBATh B3aMMOCBSA3U MEXIY TMPOIECCAMU SBOJIOINH,
JIBIDKYIIAMH CHJIAaMHA aHTPOIIOTeHE3a, KOMITOHEHTAMHU Pa3UYHBIX 3KOCHCTEM H
MIPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBJIATH  OTJIMYUTEIbHBIE  NPHU3HAKK  KUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K cpefie oOuTaHus, aOMOTHYECKUX M OMOTHYECKUX
KOMIIOHEHTOB ~ DKOCHUCTEM, B3aWMOCBSI3€M  OpPraHu3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEHU MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME aPTyYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JIJIsl JOKa3aTeIbCTBA POJICTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPTaHU3MOB U CPe/lbl OOUTAHUSI, €AUHCTBA
YEeJOBEYECKUX pac, HEOOXOAMMOCTH COXPaHEHHMsI MHOTooOpa3us BHJIOB U
HKOCHUCTEM KaK YCJIOBHS COCYILIECTBOBAHUS IPUPOJILI U UEJIOBEUECTBA;

yMEHUE peniaTh OMOJIOTUYECKUE 3aa9U, BBISBISITH IPUUNHHO-CIICICTBEHHbBIC
CBSI3U MEXKTY UCCIIEAYEMBIMU OMOJIOTUYECKUMH MPOIECCAMU U SIBIICHUSMH, JIEaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YJIbTaTOB;

YMEHUE BBINOJIHATh J1TA0OPATOPHBIE M MIPaKTUYECKUE padOThl, COOMHOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTabOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bI, MPOBEPSITh HUX OKCIEPUMEHTAILHBIMU
cpencrtBamu, GOpMYIHpPYs I€JIb KCCIENOBAHUSA, AHAIM3UPOBATH TMOJYyYEHHBIE
PE3yNbTATHI U CNIaTh BEIBOBL;

YMEHHE Yy4acTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOoJIOTHH,
HKOJIOTUU W MEIUIIMHE, MPOBOJAUMON Ha 0a3e IIKOJIbHBIX HAy4YHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  TOJYYCHHBIC  pE3yJbTaThl Ha  YYEHHUYECKHUX
KOH(DepeHIusX;
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YMEHUE OIEHNWBATh THUIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HU, YETOBEKA
¥ YeJIOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUAX U CIOCO0ax MpeaoTBpAIICHUS
ri100aJpHbIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodecCHOoHAIBHON
NEATETLHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTUH, TPUPOOTIONH30BAHMS, MEAUITNHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETCPUHAPUHU, CEIBCKOTO XO3AHCTBA, IHIIEBOU
MIPOMBINIIJICHHOCTH, YIUIYOJISATh TIO3HABAaTEIbHBIA HMHTEPEC, HAMpaBICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIECH mpodeccMn ©  MPOJOJIKECHHE
OMOIOrMUECKOr0 00pa30BaHusl B OPraHMU3AIMIX CPEAHETO MPOGEeCCHOHATBLHOTO U
BBICIIIETO 00Opa30BaHUAI.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
No Koan4yecTBO 4acoB DJIEKTPOHHbIE
n/ HaumenoBaHue pa3/ie/ioB U TeM NPOrPaMMbl Kourpoabusie IIpakruueck  (uuppoBbie)
n Beero paﬁon ue paﬁon,l 06pa3OBaTeJILHLIe
pecypcsbl
1 buoiorus kak Hayka
2 JKuBble cucTEMBI U UX U3yUYEHUE
3 buonorus knetku 2 0.5
4 XuMuyeckas opraHusaius KIeTKU 10
5 Crpoenrie u GyHKINHU KICTKU 8 2
6 OOMeH BellecTB U MpeBpalleHnue YHEPTUH B KIIETKE 9 1
7 Hacnenctennas undgopmanus u peanusanus €€ B KIETKe 9 0.5
8 JKu3HeHHBIN MK KIETKH 6 1
9 CrpoeHue U GyHKIUU OPraHU3MOB 17 1.5
10 Pa3mHOeHue u pa3BUTHE OPraHU3MOB 8 1.5
11 ['eneTnka — Hayka O HACJIEACTBEHHOCTH U U3MEHYUBOCTH ) 0.5
OpraHU3MOB
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10 1 1
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6 1 1
14 ['eneTnka yenoBeka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 buorexHonorus u cHHTETHYECKast OMOJIOTHSI 4 1
17 PesepBHOE Bpems 1
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OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4

13
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11 KUIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3jiesioB U TeM Kowrporsmsie  Tpakrseckue (undposbie)
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypen
| 3apox/IeHUE U Pa3BUTHE 3BOJIIOLIMOHHBIX 4
npeCcTaBiIeHUui B OMOJIOrHH
2 Mukpo3BOIIOLHS U €€ PE3YIIbTATHI 14 2
3 MakposBostonus 1 €€ pe3ybTaThl 6 1
4 [TpoucxosxxaeHue U pa3BUTHE )KU3HU Ha 15 L5
3emie
5 IIpoucxoxaeHne yeaoBeKa — aHTPOTIOTEHES 10 1 1
DKOJIOrus — HayKa 0 B3aUMOOTHOIIEHUSX
6 OpPraHU3MOB U Ha/IOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY’Karollel cpenon
Opranusmsl 4 cpesja 0OuTaHUs 1.5
DKoJ0rusl BUJ0B U MOIMYJISILUMA 0.5
9 DKoJI0rHs co00IIeCTB. DKOJIOTHYECKHE 12 | 0.5
CUCTEMBI
10 bruocdepa — rmobanpHas skocucTema 6
11 Yennosek U OKpyxkarowas cpena 1
12 PeszepBHOE Bpems 8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 1 7.5
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IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

JJIeKTPOHHBbIE

Bcero

KoHTpoJibHbIE
padoTbI

undgposbie
oOpa3oBaTejibHbIE

pecypchbl

IIpakTH4eckue
padoThI

buosnorus xak KOMIUIEKCHAsI HayKa U KaKk
4acTh COBPEMEHHOI'0 00LIeCTBa

JKuBbIE CHCTEMEBI U UX CBOMCTBA

YPOBHCBafl opraHu3anyia )KUBbIX CUCTEM

HcTopust OTKPBITHS U U3YYEHUS KIIETKH.
Knerounas reopus

Metoasl MOJNEKYJIIPHON U KJIETOYHON
6uonorun. [Ipaktuyeckas padora «M3yuenue
METO/I0B KJIETOUYHOW OHOJIOTUN
(xpoMatorpadusi, saexTpodopes,

g depeHmaIbHOe HeHTpUyrupoBaHue,
[TLP)»

XUMHYECKUHA COCTAB KJIIETKU

0.5

MI/IHepaJ'II)HI)Ie BCIICCTBA KJICTKH, UX
Ouosoruyeckas poiib

Opranuyeckue BeecTBa KIeTKH — OEJIKH.
JlaGopatopHas pabota «OOHapyxeHue
0EJIKOB ¢ TOMOIIBIO0 KAUECTBEHHBIX PEAKLINII»

0.5

CgoiicTBa, ki1accuukarus u GyHKIIUHA
OenKkoB
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OpI‘aHI/I‘IeCKI/Ie BCIICCTBA KIICTKHU —

10
YTJIEBObBI

11 Oprannueckue BEenIecTBa KIETKH — JIUIHUIbI
Hyxneunoseie kucnotsl. JIHK u PHK.

12 JlaGoparopHas pabota «MccnenoBanue 0.5
HYKJICMHOBBIX KHCIIOT, BBIJICICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOB

13 Crpoenue u ¢pyukiuu ATO. [Ipyrue
nykieozuaTpudocdarsr (HTD)

14 CexBennpoBanue [JHK. Metoasl renomuku,

TPaHCKPUIITOMHUKH, IPOTEOMUKHU

15 MeTtoap! CTpYKTypHOU OHOJIOTHH

16 Tunel knetok. [IpokapuoTndeckas kierka
CrtpoeHne 2yKapuOoTHUUYECKOM KIIETKH.

17 [IpakTuueckas pabora «M3yueHue cBONCTB 0.5
KJIETOYHOU MEMOpaHbI»

18 IToBEpXHOCTHBIN anmapar KJIETKA
OnHOMeMOpaHHbIE OPraHOU bl KIETKH.

19 [TpakTrueckas pabota «/3yueHue qBUKEHUS 0.5
[UTOIJIA3Mbl B PACTUTENBHBIX KJIETKAX)

[TosryaBTOHOMHBIE OPTaHOUABI KJIETKH:

20 MUTOXOHJIpHH, TUTacTUbL. JlabopaTopHas 0.5
paborta «VccnenoBanue mia3Monnsa u '
JIETUIa3MOJIN3a B PACTUTENBHBIX KIETKAX

21 HememOpanHbIe OpraHOU/IbI KIETKH

22 Crtpoenue u GyHKINHA sIpa
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CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK
sykapuoT. Jlaboparopnas padota «3yuenue
CTPOECHUS KJIETOK Pa3IMYHBIX OPTaHU3MOBY

0.5

24

ACCI/IMI/IJ'DII_[I/HI U JUCCUMMIIAIIUA — IBEC
CTOpOHBI MeTaboau3Ma. Tumsr oOMeHa
BemecTB. JlabopaTopHas pabora «M3yuenue
KaTaJIMTUYECKOM aKTUBHOCTH (pepMEHTOB (Ha
pUMEpPe aMHJIa3bl WK KaTalla3bl)»

25

DepMEHTAaTUBHBIN XapaKTep peaKkun
KJIETOYHOTO MeTabonu3ma. JlabopaTopHas
pabota «M3y4yeHue GpepMeHTaTUBHOTO
paclLeIuIeHHs IEPOKCHUIa BOLOPOA B
PacTUTEIBHBIX U JKUBOTHBIX KJIETKAX)

0.5

26
27

benku-akTuBaTOphl U OEIKU-UHTUOUTOPHI

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

28

29

30

31

dorTocunres

Xemocunres. JlaboparopHas pabota
«CpaBHeHMe npolieccoB POTOCHHTE3A U
XEMOCHHTE3a»

AnaspoOHbIe OpraHu3Mbl. Bunbsl 6posxkeHus.
JlaGopatopHas pabota «CpaBHeHUE
IPOIIECCOB OPOXKEHUS U JBIXAHUS

AspoOHBIE OpraHU3MBI. DTaIbl
HHEPreTHUECKOro 0OMeHa

0.5

32

DHeprus MEMOPaHHOTO TPaIM€HTa IPOTOHOB.

Cunre3 AT®: pabota nporoHHoit ATD-
CHHTa3bI
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33 Peakuuu MaTpuuHOro CUHTE3a
34 Tpanckpunuus — Matpudnbiid cuate3 PHK
35 Tpaucnsauus u e€ srarnbl
36 Koauposanue amunokuciot. Ponb pubocom
B OuocuHTe3e Oenka
37 Opranu3zaiys reHoMa y mpoKapuoT u
JyKapuoT
18 MoutekysipHbIE MEXaHU3MbI SKCIIPECCHH
IEHOB Y 3YKapHOT
Bupycbl — HekIeToUHbIE (OPMBI KUZHU U
39 oOnuratHele napasuTsl. [IpakTuueckas 0.5
paborta «Co3anne MOJEIN BUPYCa»
BupycHrble 3a0601eBaHus yeI0BeKa,
40 YKUBOTHBIX, pacTeHudd. HaHoTexHonornu B
OHMOJIOTHU U MEIULINHE
KonTponbnas pabota «OOMeH BemIecTB U
41 MpeBpallleHIe SHEPTUHU B KIIETKE.
Hacnencrennas uabopMaius u peanusaius
€€ B KJIIETKE»
42 JKn3HeHHBIN MK KIETKH
43 Marpuunsiii cunares JIHK
Xpomocomsl. JlabopaTopHas padora
44 «M3yueHne XpoMOCOM Ha TOTOBBIX 0.5
MUKpOTIpenaparax»»
45 Jlenenue KJIeTKH — MHTO3
46 Tuns! kneTok. Kapnokunes u HUTOKKUHES. 0.5
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JlaboparopHas pabota «HabmoaeHne Murosa
B KJIETKaX KOHYMKA KOpeIIKa JyKa (Ha
TOTOBBIX MHUKPOIPENapaTax )»

47 Perynsiuus »KU3HEHHOTO LIMKJIA KIIETOK

48 OpranusM Kak eIMHOE 11eJ10€

49 Txanu pacrenuii. Jlaboparopras padbora 0.5
«M3y4yeHne TKaHEeH paCTCHUIN» '
TkaHM KUBOTHBIX U YEJIOBEKA.

50 JlabopaTtopHast pabora «M3yueHue Tkaneu 0.5
KUBOTHBIX)»
Opransbl. Cucremsl opraHos. JlaboparopHas

51 pabota «/3ydyeHue opraHoB I[BETKOBOT'O 0.5
pacTeHus»

52 Ornopa Tena opraHu3MoB

53 JIBuKeHne opraHu3MoB

54 IIuranue opraHu3smMoB

55 [MuTanne MO3BOHOYHBIX KHUBOTHBIX.
[MumeBapuTenbHas cucTeMa 4elloBeKa

56 JIpIxaHne opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
YeoBeKa

58 TpaHcIOpT BEIIECTB Y OPraHU3MOB

59 KpoBeHocHas crcrema mo3BOHOYHbIX
KUBOTHBIX U YeJIOBEKa

60 Brinenenne y opraHu3MoB

61 3amuTa y OpraHu3MoB
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62 HNMmyHHas cuctema 4enoBeka

63 Pa3npaxxuMocCTh U perynsuus y opraHu3MoB

64 ['ymopanbHast perynsuusi 1 SHAOKpUHHAsS
CUCTEMa KUBOTHBIX U YEJIOBEKa

65 @®opMbl pa3MHOKEHUSI OPraHU3MOB

66 [TonoBoe pa3zmMHOXKEHUE

67 Meiio3
["amerorenes. OO6pa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIEeTOK. JIabopaTopHas pabora 0.5
«3y4yeHne cTpoeHus MOJIOBBIX KJIETOK Ha '
TOTOBBIX MUKPOIIpEIapaTax»

69 NuauBHnyanbHOE pa3BUTHE OPraHU3MOB —
OHTOT'€HE3

70 3akyajKa OpraHOB U TKaHEH U3
3apOIBIIIEBHIX JIUCTKOB
Poct u pa3zButue xuBoTHbIX. JlabopaTopHas

71 pabota «BbIsiBIEHNE IPU3HAKOB CXOJCTBA 0.5
3apOIbIIIEH TO3BOHOYHBIX YKUBOTHBIX )
PasMHOXeHUE U pa3BUTHE PACTEHUM.

72 JlaboparopHas pabota «CTpoeHHE OPraHOB 0.5
Pa3MHOKEHHUSI BBICIIIUX PACTCHUI

7 KonTtponpHas padora «CtpoeHue u GyHKIIUN
OpPTaHU3MOBY
Wcropwust cTaHOBIICHUSI M Pa3BUTHUS TEHETHKU

74 Kak HayKu. OCHOBHbBIE MOHSATHS U CUMBOJIbI 0.5

reHetuku. Jlaboparopnas pabora
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«Apo3oduina kak 00bEKT TeHETHUECKUX
HUCCIIENOBAHUN)

3aKOHOMEPHOCTH HacIEeI0BaHUs IPU3HAKOB.
MoHorubpuaHoe CKpelrBaHue.

75 [Ipaktudeckas padora "U3ydyenue 0.5
Pe3yJIbTaTOB MOHOTUOPUIHOTO CKPELIMBAHUS
y Ipo3oduisr”

76 [uTonornueckne OCHOBBI MOHOTUOPHIHOTO
CKpEIlMBAHUS

77 AHanuzupyrolee ckpenuBanue. Hermomnnoe
JTOMUHHUPOBAHHE
Jurubpunnoe ckpenuBanue. [Ipaktuueckas

78 pabota «/3yueHue pe3yabTaToB 0.5
JUTUOPUIHOTO CKPEIUBAHUS Y IPO30(QHIIBD)

79 Huronornyeckue 0OCHOBBI JUTUOPUIHOTO
CKpEIIMBaHUS

80 CuenneHHoe Hacle0BaHNE TPU3HAKOB

81 XpOMOCOMHasi TEOpUS HACJIEJICTBEHHOCTH

82 I'enetuka nona

23 KoHnTtponbHas pabota «3aKOHOMEPHOCTH
HaCJIECTBEHHOCTH»
I'enoTun kak nenocTHas

84 cucreMa.l eHeTH4YEeCKUIT KOHTPOJIb Pa3BUTHUSA
pacTeHHi, ’KUBOTHBIX U YeJIOBEKa

35 H3meHunBOCTD MpU3HAKOB. Bl

HN3MEHYHUBOCTH
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MonudukarmonHas "3MEHYHBOCTh

87

Bapuanonnslii psig u BapuaioHHas
KkpuBas. JlabopaTopHas pabora
«HccnenoBanue 3aKOHOMEPHOCTEN
MOTU(DUKATTIOHHON U3MEHUHUBOCTH.
ITocTpoenne BapuallMOHHOTO psifa U
BapUAIMOHHON KPUBOI»

0.5

88

89

90

I"enoTnnmyeckas N3MEHUYNBOCTb.
Komb6unarusHast U3MEHYHBOCTD

MyTranuoHHas U3MEHYHBOCTb. [IpakTudeckas
pabota «Myranuu y apo3oduisl (Ha
TOTOBBIX MUKPOIIpENapaTax )»

3aKOHOMEPHOCTH MYTAIlMOHHOTO MpoIiecca.
ONUreHeTHKa U SIIUT€HOMHUKA

0.5

91

92

I'enernka genoBeka. [IpakTuueckas pabora
«CocTaBlieHUE U aHATIN3 POJIOCIOBHOI»

MeToasl METUITMHCKON T€HETUKH

0.5

93

3HaueHne MeIUIINHCKON M€ HETUKU B
MPEAOTBPALICHUH U JICUEHUU T€HETUYECKUX
3a00JIEBAHNI YEIOBEKA

94

OcCHOBHEBIE TOHATHUA CCJICKIINU.
JlabopaTtopHnas paborta «3ydeHue copToB
KYJbTYPHBIX PACTEHUI U MTOPOJI JIOMAIITHUX
YKUBOTHBIX)

0.5

95

MeTto/1bI ceeKIIMOHHON paboTHI.
JlaGopaTtopHnas pabora «/3yueHne MeTo10B
CEJIEKIIUU PACTCHUI»

0.5
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JlocTH>KEeHMS CeJIEKIMU PACTECHUM U

96 *KUBOTHBIX. [IpakTHueckas pabota 1
«ITpuBHBKa pacTeHU»
97 Wrorosas KoHTpoJIbHASA paboTa 1
CoxpaHeHue, U3y4eHHe U UCIOJIb30BaHUE
TEeHETHUYECKUX pecypcoB. bruoTexHomorus xKak
98 HayKa ¥ OTpacib MPOU3BOJICTBA. 1 0.5
[IpakTuyeckas padora «M3yueHue oObEKTOB
OMOTEXHOJIOTUN»
99 OcHoBHbIE HaMpaBICHUS CHHTETUYECKOM |
Ounonoruu
100 XpOMOCOMHas U T€HHasl HHKEHEPUs 1
101 MeaunuHckue OMOTEeXHOIOTHU 1
102 PesepBHbIit ypoOK. HOBT(jpeHI/Ie, 00o0m1eHue, |
CUCTEeMAaTH3aIHsI 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13.5
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11 KUIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
o Tema ypoka Beero KonTpoabubie IIpakTuueckue 0Bpa3oBATETBHbIC
padoThI padoThI pecypeni
1 OpommononHas teopust Y. Jlapsuna 1
) JIBH>KyIIHE CHIIBI ABOJIFOIMU BUAOB 110 Y. |
JapBuny
3 Bopr6a 3a cymecTBoBaHue, €CTECTBEHHBIN U |
HCKYCCTBEHHBIN 0TOOp
4 ®opMHUpPOBaHNE CUHTETUYECKON TEOPUU |
3BOJIIOLUN
5 DTarbl HBOIIOIIMOHHOTO MPOIecca: |
MHUKPOIBOJIONUS U MAKPOIBOITIOLIHS
6 [lonynauus — sneMeHTapHas €IMHULIA |
SBOJTIOLIUA
3aKOH T€HETUYECKOro paBHoBecHs JIxK.
7 Xapnau, B. Baitn6epra. Jlabopatopnas ] 0.5
pabota «BpIsiBIEHHE H3MEHYUBOCTH Y '
0co0el 0HOT'O BHIA)
8 DnemeHTapHbIe (HaKTOPHI IBOIIOLIUN 1
9 Dddext ocHoBatensa. IphdexT OyTbUIOYHOTO 1
TOPJIBIIITKA
10 Murpauuu. M3000muu nomyssumii: ]

reorpaduueckas, OnonornIecKas
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EcrecTBeHHBII 0TOOp — HaNpPaBISAIOMINN
(baxTop 3BOJIIOLUU

12

13

14

15

16

[TosoBoit oT6OP

[Ipucnoco0aeHHOCTh OPraHU3MOB KaK
pe3ynbTaT MUKpodBoonuy. JlabopaTtopHas
pabota «3ydyenue apoMop(o30B u
WJIN0AJIANTAlUI Y PACTEHUN U )KUBOTHBIX)

[TpumMepbI IPUCTIOCOOICHUH Y OPraHU3MOB:
MopdoJioruueckue, GU3noIornIecKue,
OMOXHMMUYECKHUE, TOBEICHYCCKHUE.
Jlaboparophnast pabora «I[IpucnocobiaeHus
OpPTaHU3MOB M UX OTHOCHUTEIIbHAS
11ETIECO00PA3ZHOCTH

Bun, ero kpurepuu U CTpyKTypa.
JlaGopatopnas pabora «CpaBHEHHE BUI0B
110 MOP(OJIOTHYECKOMY KPUTEPUIO»

Crpykrypa BUJa

0.5

0.5

0.5

17

18

BunooOpa3oBanue kak pe3yapTar
MHUKPO3BOJIOLUU

CBs3b MUKPO3BOJIIOIHUU U STTUIECMHUOJIOTUN

19

20

21

Makpossosntonus. [TaneonTonornueckue
METOABI szqum[ 3BOJIFOIUN

buoreorpaduyeckue MeToabl U3ydeHUs
3BOJIOLIUA
DOMOpPHUOIOrHYECKHUEe U CPaBHUTEIBHO-

Mopdooruueckre MeToIbl U3ydeHHS
3BOJIIOLUU
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MonekynsapHO-TreHETUYECKUE,

22 OMOXMMHUYECKHE U MaTEMAaTUYECKHUE METO/IbI
M3Y4YEHUS SBOJIFOLIUU
23 OO01mure 3aKOHOMEPHOCTH BOJTIOIHH
24 Kontposbhas pabora «Mukpo- u
MaKpO3BOJIIOLHS €€ pe3ysIbTaThl»
AnantuBHas paguanus. HepaBHOMEpHOCTD
25 TEMIIOB 3BOJIIOIMH. HayuHble runoTess
IIPOUCXOKACHNUS )KU3HU Ha 3emJie
26 JloHayuHBbI€ MPEACTABICHUS O 3aPOXKICHUU
KU3HH
7 OcCHOBHBIE 3TaIbl HEOPraHNYECKOM
IBOJIIOLIMH
28 I'nnoressl 3apOXKACHUSA KU3HU
WcTopus 3emMau 1 METO/IbI €€ 3YUEeHHUS.
79 Jlaboparopnast pabora «3yuenue u 0.5
OIMCAaHNE UCKOMAEMbIX OCTaTKOB JIPEBHUX
OpPraHU3MOB»
30 HauanbHble 3Tanbl OpraHuyecKon IBOJTIOIUH
31 OBOJIIOLMS DYKAPUOT
OCHOBHBIE 3TaIlbl 3BOJIOIUU PACTUTEILHOTO
1 mupa. [Ipaktuueckas padora «3ydyenue 0.5
0COOCHHOCTEH CTPOCHHSI PACTEHUH Pa3HBIX '
OTJIEJIOB»
13 OCHOBHBIE 3TaIbl HBOJIOIMH KHUBOTHOTO

MUpa
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OBosronus )KUBOTHBIX. [IpakTnueckas

34 pabora «3yueHne ocOOEHHOCTEN CTPOCHUS 0.5
MMO3BOHOYHBIX KHUBOTHBIX
35 PazButue xu3Hu Ha 3emMIie Mo 3pam 1
nepuoiam
36 MaccoBble BBIMUpPaHUSI — IKOJIOTUYECKUE
KPU3HUCHI MPOIILIIOTO
37 CoBpeMeHHBIN YKOJTOTUYECKUN KPU3HUC, €r0
0COOEHHOCTH
38 CoBpemeHHas cucTeMa OpraHu4eckoro Mupa
39 OCHOBHBIE CHCTEMaTUYECKUE TPYIIIIBI
OpraHu3MOB
40 AHTpONOJIOTHSI — HAayKa O 4EJIOBEKE
41 Pa3Butue npeacraBieHuil 0 MPOUCXOKACHUN
YeJIoBeKa
Mecto uenoBeka B CHCTEME OPraHUYECKOTO
42 mupa. Jlaboparopnas padota «3ydenue 0.5
0COOCHHOCTEH CTPOCHHUS CKeJIeTa YellOBeKa, '
CBSA3AHHBIX C MPSMOXOKICHUEM»
43 JIBHOKyIIIME CHIIBI aHTPOIIOT€HE3a
44 CooTHo1tIeHne OMOJIOTHYECKUX U
COIMATBHBIX (PaKTOPOB B aHTPOIIOTCHE3E
45 OCHOBHBIE CTaIUM AHTPONOTEHE3A
[Taneorenerrka u MajeoOreHOMHKA.
46 MeXIUCIUTIITMHAPHBIE METO I

AHTPOIIOJIOTH.
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OBOJIIOIHS COBpPCMCHHOTI'O YCJIOBCKA

48

49

50

UYenoseueckue packl. [IpakTudeckas padbora
«M3yueHune 3K0NOrnYeCKUX afanTaiui
YeJIOBEKaY

Kontponbnas padota «IIpoucxoxacHue
YeJI0oBeKa — aHTPOIOTEHE3»

3apoxaeHUE U Pa3BUTHE YKOJIOTUU

0.5

51

52

Mertoapl skosoruu. JlaboparopHas padora
«HBy‘IGHH@ METOOOB DKOJIOTHYCCKHUX
HUCCIIEJOBAHUI»

3HayeHNE KOJIOTHYSCKUX 3HAHUN JJIA
YCJIO0BCKa

0.5

53

Dkosnorudeckue HpakTopsl

54

55

56

Abuotnueckue akropsl. CBeT Kak
sKosornueckuit pakrop. JlaboparopHas
pabota «BblsiBIeHHE TPUCTIOCOOIEHUI
OpPTaHU3MOB K BIIUSTHHIO CBETa

AbuoTtnueckue (axropsl. Temneparypa kak
sKosiorudeckuit gaxrop. JlaboparopHas
pabota «BpIsiBIeHNE TPUCTIOCOOIEHUI
OpPraHnu3MoOB K BJIIMSAHHIO TEMIICPATYPLI»

Abunornueckue GpakTopsl. BiaxkHoCTh Kak
sKosiorudeckuit gpaxrop. JlaboparopHas
pabota «AHATOMUYECKHE OCOOEHHOCTH
pacTeHuii U3 pa3HbIX MECT OOUTAHUSI»

0.5

0.5

0.5

57

Cpenpl 0OuTaHUs OPraHU3MOB

58

buonornueckue puTMbl
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59 Kuznenusie popMBbI OPraHu3MOB

60 buotnueckue GpakTops
3HaueHne OMOTUYECKUX B3aNMOIEUCTBUAM

61 JUISL CYILIECTBOBAHUSI OPIaHU3MOB B cpejie
oOuTaHus

62 DKOJIOTUYECKHE XapaKTEPUCTUKHU HOMYJIALUN
OcHOBHbIE TOKA3aTENN MOMYJISIINN:

63 YHCIIEHHOCTD, TUIOTHOCTh, BO3PACTHAS U
MI0JIOBAs CTPYKTYpa
OcHOBHbIE TOKA3aTENN MOMYJISIIHNN:

64 POXKIaeMOCTh, PUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPALIUN

65 DKoJjoruyeckasi CTpyKTypa nonyJssiuu

66 JluHaMuKa TMOMYJSIUU U €€ Perysius

67 KpuBbie pocTa YHCICHHOCTH TIOMYJISIIHH.
KpuBbie BBDKUBaHUS
Okosoruyeckas HAIa Buaa. JlabopaTtopHas

68 pabota «IIpucnocobneHus: cemsiH pacTeHUI 0.5
K pacceneHuIo»

69 Bun kak cucrema nomynsiuit

70 3aKOHOMEPHOCTH TOBEJICHUS ¥ MATPAITAIN
KUBOTHBIX

71 Co00111€CTBO OpPraHU3MOB — OHOIICHO3

72 DKocucTeMa Kak OTKpPBITasi cucTeMa

7 KpyroBoport BemecTB 1 MOTOK SHEPTUHU B

OKOCUCTEME
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74 OcHOBHBIE TOKA3aTENN IKOCUCTEMBI

75 DKOJIOTUYECKUE MUPAMUIbI

76 N3menenuns cooOIecTB — CYKIECCHH

77 [IpupoiHbIe 5KOCUCTEMBI. DKOCUCTEMBI 03€p
U peK. DKOCUCTEMbI MOPEIl 1 OKEaHOB

73 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI
TYHJIp, JIECOB, CTEMEH, MyCTHIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI

20 Ypboakocucremsl. [IpakTuueckas pabora 0.5
«3yueHne u onucanue ypooIKOCUCTEMBD» '
3aKOHOMEPHOCTH (POPMUPOBAHUST OCHOBHBIX
B3aMMOJICVICTBUM OPraHU3MOB B

31 IKOCUCTEMax. MeXaHU3MbI BO3/IEHCTBUS
3arpsi3HEHUI pa3HbIX TUIIOB Ha
cyOOpraHu3MeHHOM, OPTAaHU3MEHHOM,
MOMYJISIITAOHHOM H SKOCUCTEMHOM YPOBHSIX

22 KontponbHas pabora «Koa0rus
COOOIIECTB. DKOJIOTHUECKHE CUCTEMBI»

23 buocdepa — obuierianerapaast 0601049Ka
3emin

84 VYuenue B. W. Bepnajckoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHOChepbl

26 Kpyrosopots! BeniecTs u
OMOTCOXMMHYCCKHE ITUKITBI

87 3oHanpHOCTH OHochepsl. OCHOBHBIE OMOMBI

CyILH
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88 YcroitunBocTh 6uocheps 1

89 DKOJIOTHYECKUE KPUZUCHI U UX IPUUUHBI 1

90 BozneiicTBue uenoseka Ha 6uochepy 1

01 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA |
PaCTUTENbHBIN U )KUBOTHBIM MU

92 Oxpana npupoibt 1

93 OCHOBHBIE IPUHIIHITBI YCTOHYUBOTO |
Pa3BUTHS YEIIOBEUECTBA U TIPUPOJIBI
PanmonansHoe NpupoAONoNb30BaHNE U

94 COXpaHEHHE OMOJIOTHIECKOT0 Pa3HOOOpasHsI 1
3emin

95 HToroBasi KOHTpOJIbHASA paboTa 1 1

96 O6061menue o teme «MuUKpo- u |
MaKpOABOJIOIHS U €€ Pe3yabTaThD»

97 O606mmenue o Teme «IIpoucxoxaenue u |
pa3BUTHE KHU3HU Ha 3emiie»

08 O6061mmenue o Teme «IIpoucxoxaeHue |
YeJI0BEKa — aHTPOTIOT€HE3»

99 O60061eHne 0 TeMe «IKOJIOTUsl — HayKa O 1
B3aMMOOTHOIICHUSX OPTAHU3MOB)

100 O6o06muienne o Teme «OpraHu3Msbl ¥ cpena ]
OOUTaHUS

101 O6o00m1ieHne no TemMe «KO0JIOTHUs BUJOB U ]
MTOIYJIALIUI»

102 O6006menue mo Teme «buocdepa — |
rJ100anpHast IKOCHCTEMa)
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OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4

7.5
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IMPOBEPAEMBIE HA EI'D 110 BUOJIOI'MA TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kona
NMPoBePSIEMOro
TpedoBaHUs

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 001ero 06pa3oBaHus

ChopMupoBaHHOCTb 3HAaHUH O MecTe U poau OHOJOrMM B  CHCTEME
€CTECTBEHHbIX HAyK, B (OPMHPOBAHUU COBPEMEHHOH €CTeCTBEHHOHAY4HOM
KapTUHBI MHUpa, B [TO3HAHUU 3aKOHOB MPUPOJbI U PCUHICHNUU KU3HCHHO BAaXXKHBIX
COIIMAJIBHO-3TUYCCKUX, 9KOHOMHNYECCKHUX, 3KOJIOTHYCCKHUX np06neM
4yejoBeYecTBa, a  TaKKe€ B PELICHMM  BONPOCOB  PALMOHAIBHOIO
IPUPOJIONOIb30BaHUA, B (POPMUPOBAHNHU IIEHHOCTHOIO OTHOIIEHUS K MPHUPOJIE,
001IeCTBY, YEJIOBEKY; O BKJIaJI€ POCCUNCKUX U 3apyOEKHBIX YUEHBIX — OMOJIOrOB

B pa3BUTHE OMOJIOTUHU

Bnanenue cucremoll 3HaHMH 00 OCHOBHBIX METOAAX HAYYHOTO MO3HAHU,
UCIOJB3YEMBIX B OMOJIOIMYECKHX MCCIEAOBAHUAX JKUBBIX OOBEKTOB U
9KOCHCTEM (OINMCaHMEe, HU3MEpPEHME, IPOBEICHUE HAONIOJCHMI); crocobaMu
BBISIBJICHHSI U OLIEHKU aHTPOIIOTCHHBIX U3MEHEHUH B IPUPOJIE.

YMeHue BbABUIaTh TUIOTE3bl, MPOBEPATH HUX  OSKCIEPUMEHTAIBHBIMU
cpeacTBaMu, (QOpMYNIHpPYs IeNb UCCIENOBaHMS, AaHATU3UPOBATH IOyYCHHBIE
pE3yJIbTaThl U AEIaTh BBIBOBI.

BeisiBieHHEe 3aBUCUMOCTH MEXIY MCCIEIyeMbIMHU BEIMYMHAMH, OOBSICHEHUE
MOJIyYEHHBIX PE3yJIbTaTOB U (HOPMYIHPOBAHHE BBIBOJOB C HCIOJb30BAHUEM

HAay4YHBIX MOHATHI, TEOPHUIl U 3aKOHOB

VYMeHne BlageTh CUCTEMON OMOJOTHYECKMX 3HAHHWM, KOTOpas BKIIOYAET:
OCHOBOIIOJIAraroNe OMOJIOrMYeCKe TEPMUHBI M MOHATUS (KU3Hb, KJIETKA, TKaHb,
OpraH, OpraHu3M, BUJ, MOMYJIALMS, SKOCUCTEMa, OMOLIeH03, Ouocdepa; Merabomusm,
rOMEOCTa3, KJICTOUHBbIH WMMYHHUTET, OWOCHMHTE3 Oeiika, OHOIOIUMEpHI,
JUCKPETHOCTb, ~ CAMOpPETYJISIMS,  CaAMOBOCHPOM3BENCHUE,  HACIEIACTBEHHOCTD,
U3MEHUYHMBOCTb, SHEPrO3aBUCUMOCTh, POCT U pa3BUTHUE);

O6uonornyeckue Teopuu: kierouHas teopus T. IIBanna, M. Illneiinena, P.
BupxoBa; kiioHanbHO-ceneKkTUBHOro nmmynurera I1. Dpnux, .M. Meunukosa,
XpPOMOCOMHAasl TeOpHUsl HaciencTBeHHOCcTH 1. MopraHa, 3aKOH 3apOABIIIEBOIO
cxoxacra K. bapa, aBontonmonnas teopus Y. JlapBuHa, cCHHTETHYECKAs TEOPUS
IBOJIIOIMH, Teopus aHTpororeHesa Y. JlapBuHa; Teopus Ouoreomenosa B.H.

CyxkauéBa; yuenue H.W. BaBuioBa o neHTpax MHOT0OOpa3usi U MPOUCXOKIACHUS
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KyJIbTYpHBIX pacTeHuii, yueHue A.H. CeBeprioBa o myTsSX M HampaBICHUAX
sBostonnu, yaenue B.M. Bepraackoro — o 6uocdepe);

3aKOHBI  (€IMHOOOpPa3Wsi TIOTOMKOB IIEPBOTO  TOKOJCHHS, PACHICTICHUS
MPU3HAKOB, HE3aBUCHMOIO  HacieaoBaHus  npusHakoB [.  Mengens;
CUEIJICHHOTO HACIEOBaHUsl MPU3HAKOB M HApYILIEHUs CLEIUIEHUS TreHoB T.
MopraHa; TOMOJIOTMYECKUX PSAAOB B HACIEACTBEHHOM u3meHunBoctn H.H.
BaswiioBa; renermdeckoro paHoBecus JIkx. Xapau u B. BaiinOepra;
3apoapimieBoro cxoacrsa K. bapa; Ouorenermyeckuit 3akoH J. [exkens, O.
Mirosnepa);

MPUHLIMIIBI (YUCTOTHI FaMET, KOMIUIEMEHTAPHOCTH);

npaBwia (Muaumyma tO. JInbuxa, 5K0I0ruYecKoi mUpaMuIbl Ynucell, OMoMacchl
Y DHEPIUHN);

runote3bl (KoauepatHoi A.M. Omapuna, nepBuynoro Oynbona J[x. XonneiiHa,

mukpochep C. Dokca, pudosuma T. Uek)

YMeHue peiaTrb ITOHMCKOBBLIC OHOJIOTHYECKHE 3a/lauy; BbIABJIAATL IPUYHUHHO-
CJICACTBCHHBIC CBA3U MCXKIAY HUCCICAYCMbIMU OHOJIOTMYECKUMHU O6’beKTaMI/I,
npoueccaMu MW ABJICHUAMHA, JCJIaTb BbIBOAbI W IIPOrHO3bl Ha OCHOBAaHWU
IMOJIYYCHHBIX PE3YJIbTATOB,

COCTaBJATb  I'CHOTHUIIMYCCKHUEC CXEMbl CKPCIIMBAHHA IJII  pa3HbIX  THIIOB
HaCJICAOBAaHWA IPU3HAKOB Y OPraHu3MOB, COCTABJIATh CXEMbI IICPCHOCA BCIICCTB U

SHCPTHUHU B SKOCUCTEMAX (IIGHI/I IIMTaHuA, IIUIICBLIC CeTI/I)

YMeHue ycTaHaBIMBaThb B3aWMOCBSI3M MEXAY CTPOCHHEM U (PYHKUUAMU:
OpraHoOuJIOB, KJETOK pa3HbIX TKaHEH, OopraHaMM M CUCTEMaMH OpraHOB Y
pacTeHHi, KUBOTHBIX U YEJIOBEKa; MEXy dTanaMu oOMEHa BEUIECTB; TarnaMu
KJIETOYHOTO [MKJIA W  JKM3HEHHBIX LMKJIOB  OpPraHM3MOB;  3TalaMu
HMOpPUOHANILHOTO Pa3BUTHS; TEHOTUIOM M  (QEHOTUNIOM, (EHOTUIOM U
(dakTopaMu cpelbl OOMTAaHHUS; MPOLIECCAMU 3BOJIOLUU; JBUKYIIMMH CHIIAMU
AHTPOIIOTeHe3a; KOMIIOHEHTAMH Pa3IMYHbIX SIKOCUCTEM U MPHUCIIOCOOICHUSIMU K

HUM OpTaHHU3MOB

YMeHue BBIICNATh CYIIECTBEHHbIE TPU3HAKH:

CTPOCHHUSI BHPYCOB, KJIETOK IPOKAPHOT U DYKAPUOT; OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX ~ OPTaHW3MOB, BHJIOB, OHOTEOIICHO30B, OJKOCHCTEM |
Ouocdepsl; CTPOCHHS OpPraHOB M CHCTEM OPIraHOB pAcCTEHUHM, >XUBOTHBIX,
YeJI0BEKa; IPOLIECCOB JKU3HEAEATENIbHOCTH, TNPOTEKAIOUIMX B OpraHU3Max
pacTeHHi, )KUBOTHBIX U YEIIOBEKA; OMOJIOTHIECKUX MPOIIECCOB: OOMEHA BEIIECTB
(merabonmu3M), wuHGpOpMaUMU U TpEBpallleHuss dSHEpPruu, OpoKeHus,

aBTOTPO(HOIO U  TeTepOTPOPHOro THUMOB NHUTAaHUS, (OTOCHHTE3a H
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XEMOCHHTE3a, MUTO3a, Meiio3a, raMeToreHesa, aMOpHOTeHe3a,
NOCTAMOPHOHAILHOTO Pa3BUTHS, Pa3MHOXKEHUS, WHIUBUIAYAIBHOTO pPa3BHTHUS
opranu3ma (OHTOT€HE3a), B3aUMOJICHCTBUSI TE€HOB, TIETEPO3UCa; JACUCTBUMN
HCKYCCTBEHHOTO OTOOpa, CTaOMIIM3MUPYIOIIETO, IBUXKYIIETO M Pa3phIBAIOIIETO
€CTECTBEHHOTO otbopa; AJJIONIATPUIECKOTO u CHMITaTPUYECKOTO
BUI000pa30BaHUs; BIMSHUS JABIDKYIIMX CHJI OBOJIONUM Ha TeHOMOHI
MOITYJIAL WA, HpI/ICHOCO6JIeHHOCTI/I OpTraHu3MOB K CpCAc O6I/ITaHI/I$I, qcpcaoBaHmra
HAIPaBIICHUH HBOIIIONMU; KPYTOBOPOTa BEIIECTB M TIOTOKAa OJHEPrUU B

JKOCUCTEMAX

CdopMUpOBaHHOCTE YMEHHUSI BBIACIATH CYIICCTBCHHBIE MPH3HAKUA BHPYCOB,
KJICTOK TMPOKAPHOT U DYKAPHOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
OpPraHU3MOB, BHJIOB, OHMOT'COIICHO30B M 3KOCHUCTEM; OCOOCHHOCTH MPOIECCOB
oOMeHa BEIIECTB W TMPEBpPAlICHHWS JHEPrUd B KIETKE, (OTOCHHTE3a,
IUTACTHYECKOTO M JHEPreTHYECKOro OOMeHa, XEMOCHHTE3a, MHTO3a, Meio03a,
OILJIOJIOTBOPEHUSI, Pa3BUTHS W PAa3MHOXKCHUS, HHIUBUAYAJIHHOTO Pa3BUTHS
opranu3ma (OHTOreHe3a), OOphOBI 3a CyIECTBOBaHHE, €CTECTBEHHOIO OTOOpA,
BHUJ1I000pa30BaHMsI, TMPHUCIIOCOOJICHHOCTH OPraHu3MOB K cCpele OOuTaHus,
BIIUSTHUSL KOMITOHEHTOB 3KOCHUCTEM, aHTPOMOTEHHBIX H3MCHCHHI B 9KOCHCTEMAxX

CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB U MPEBPAICHHs SHEPTUu B 6rochepe

YMeHue HCHojb30BaTh COOTBCTCTBYIOIIINEC  APryMCHTHI, 6I/IOJ'IOFI/I‘IGCKYIO
TEPMHUHOJIOTHUIO U CUMBOJIMKY JJISI JOKA3aTCIILCTBA POACTBA OPraHU3MOB PA3HBIX
CUCTCMATUYCCKUX TPYIII; B3aHUMOCBA3HW OPraHU3MOB W CPCAbI O6I/ITaHI/I${;
CAWHCTBA YCJIOBCUCCKHX pac; H€06XOI[I/IMOCTI/I 300pOBOTO 06pa3a KH3HHU,
COXPAaHCHUMA pa3Hoo6pa3I/151 BUJOB U DKOCHUCTEM KaK YCJIIOBHA COCYHICCTBOBAHUA

MpupoAbl 1 4CJIOBCUCCTBA

YMeHHe KpUTHYECKH OLIEHMBATh MH(OpPMAIMIO OMOJIOIMYECKOrO COAEp)KaHUS;
UHTEPIIPETUPOBATh JTUYECKUE ACIHEKTBl COBPEMEHHBIX MCCIENOBaHUN B
Ouonoruv, MeAMIMHE, OHOTEXHOJOTMH;  paccMaTpuBaTh  IJI0OAJbHBIE
HKOJIOTMYECKHE TPOOJIEMBbl COBPEMEHHOCTH, (DOPMHUPOBATHh IO OTHOILIEHHUIO K

HUM COOCTBEHHYIO MO3UIIUIO
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INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'N

Koxa

1.1

1.2

1.3

2.1
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HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

buosnorns xak HayKa. JKuBbIe cucTEeMBI I BX HN3YUCHHUEC

CoBpeMeHHass OMOJIOTHS — KOMIUICKCHAs HayKa. buoJiornueckrue HayKu M M3y4aeMble UMHU
HpO6JIeMBI. CDYHI[aMCHTaJIBHBIe, HpI/IKJIaZ[HLIe U TIOHUCKOBBIC HayLIHBIC HCCJIICAOBAHHUSA B
OHOJIOTHH.

3HaueHue OMoJIOruK B (GOPMHPOBAHUHM COBPEMEHHON €CTECTBEHHO-HAYYHOW KApTUHBI MUPA.
IIpodeccun, cBsizanHbie ¢ OHoorueld. 3HaueHne OMOJIOTUN B TIPAKTUYCCKOMN JIeATEIbLHOCTH

YyeJIoBeKa: MEJUIIMHE, CEIbCKOM XO035HCTBE, IPOMBIIIIIEHHOCTH, OXPaHe IPUPO/IbI

JKuBble cucTeMBbl Kak mpeaMeT u3ydeHus Omosoruu. CBONCTBA KHUBBIX CUCTEM: €IHMHCTBO
XHMHYECKOIO0 COCTaBa, NUCKPETHOCTh U ULEJIOCTHOCTb, CIOXHOCTh M YHOPSAOYEHHOCTH
CTPYKTYpPBI, OTKPBITOCTb, CaMOOPIaHM3alUs, CaMOBOCIPOU3BEIACHUE, pa3IpaXKUMOCTh,
HM3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHM3allMM >KHBBIX CHCTEM: MOJICKYJISIPDHBIM, KJIETOYHBIM, TKAHEBBIM,
OpraHW3MEHHBIH, MOIMYJALUOHHO-BHIOBOH, OSKOCHCTEMHBIH  (OMOTreOIeHOTHUYECKHIA),
ouochepnsiid. [Ipomeccel, mpoucxomsnme B JKUBBIX cucTeMax. (OCHOBHBIE TPU3HAKU

skuBoro. JKuszHp kak cbopMa CYLICCTBOBAHUS MATCPUU

MeTtonpl OMOJIOTHYECKOM HayKH. HaGmroaenue, U3MEpPEHHUE, JKCIEPUMEHT,
cucreMarusanusi, MeraaHanu3. lloHsTHe O 3aBUCMMOIl W HE3aBUCHMOW IE€PEMEHHOM.
[TnanupoBanue skcrnepuMenta. [loctaHoBka u mpoBepka rumnore3. HymeBas rumoresa.
[Tonsitue BBIOOPKKM M €€ NOCTOBEpHOCTh. PazOpoc B Ouosjormyeckux naHHbIX. OleHKa
JIOCTOBEPHOCTH  TOJYYEHHBIX  pe3ynbTaroB. [IpUuMHBI  HCKaK€HUS  pe3yJbTaTOB

9KCIICPUMCHTA. IloHsTHE CTAaTUCTUYECKOTO TECTA
Knerka kak Onosioruyeckasi CuicreMa

Knerka — cTpykTypHO-(GYHKIHOHAJIbHAS €AMHUIA XKUBOrO. MCTOpUs OTKPBITHS KIETKH.
Pa6ots! P. I'yka, A. JleBenryka. Knerounast Teopus (T. IlIBann, M. [llneiinen, P. Bupxos).
OcHOBHBIE TIOJIOKEHUSI COBPEMEHHON KJIETOUHOM TEOpHUH.

MeToapl MOJEKYASIPHOM M KJIETOYHOW OMOJOTHMHM: MHKpPOCKONUsS, Xpomartorpadus,
aNeKTpoope3, METOA MEYEHBIX aToOMOB, JudQepeHaIbHoe HEeHTPUPYTUpPOBaHUE,
KYJIbTUBHPOBAHUE KIIETOK

XHMMHYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOAJIEMEHThI. Bojga u e€ poib
KAaK pacTBOPHUTEINS, PEAreHTa, Y4acTHE B CTPYKTYPUPOBAHUM KIETKH, TEIUIOPETYJIALMH.

MI/IHepaJ'ILHLIC BCIICCTBA KJICTKH, UX Ouosoruyeckas POJIb. Ponp KaTHOHOB U aHHOHOB B
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KJIETKE.

buonornueckne momumepsl. benku. AMHUHOKHCIOTHBIM cocTtaB 0enkoB. CTpPyKTyphI
OenxoBoi Monekynbl. llepBuunas cTpykTypa Oenika, TeNTHAHAS CBA3b. BTopuuHas,
TpeTU4Hasi, YeTBepTHUHast CTpyKTypbl. [enarypamus. CBoiictBa OenkoB. Kmaccuduxarms
0enkoB. buonornveckue GyHKIUH OCITKOB.

VYrneBoabl. MoHOCaxapuabl, AUCaxapu/ibl, OJIUrocaxapuisl U noaucaxapuabl. OOmui miaH
CTpOeHUSI M (PUIUKO-XMMHUYECKHE CBOMCTBA YIJIEBOAOB. buonornvyeckue QyHKIUU
YTJIEBOJOB.

Jlunaer. I'uppodunsHO-THAPOYOOHBIE  CBOMCTBA. Knaccudukanust ~ aummmaos.
Tpurnuuepuapl, GhocPoaunuabl, BOCKH, cTepouisl. buonormueckue (GyHKIMH JUMUIOB.
OO01mue cBoiicTBa OMOIOTUYECKUX MEMOpaH — TeKy4eCTh, CIIOCOOHOCTh K CAMO3aMBIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JJHK u PHK. Crpoenune HyknenHOBbIX KHCIOT. HykneoTumsl.
[Tpunuun kommnementapHoctu. [Ipasuino Yapradda. Crpykrypa JHK — nBoitnas cnimpans.
Mecronaxoxaenne un Ouonmormueckue ¢ynxnum JIHK. Buper PHK. ®ynkumu PHK B
KJIETKE.

Crpoenue momnekynsl AT®. Makposprudeckue cBsa3u B moiiekyie AT®. buonornueckue
byukin AT®. BoccraHoBieHHbIE TEPEHOCUUKH, UX (QYHKIIUU B KIeTKe. CeKBEHUPOBAHUE
JHK.

CrpykTypHast OHWONOTHs: OMOXMMHYECKHE W OMOPHU3MUECKHE HCCIEIOBAHUS COCTaBa H

MPOCTPAHCTBEHHOM CTPYKTYPbI OMOMOJIEKYT

23

Tumbsl KJIETOK: 3yKapuoTHYecKass M IpokapuoTHueckas. CTpyKTYpHO-(QYHKIHMOHAIbHbIE
00pa3oBaHUS KIETKH.

Crtpoenue npokapuornyeckoil kietku. Knerounas crenka 6akrepuii u apxeit. Oco6eHHOCTH
CTpPOEHHSI TeTepOTPOPHONH M aBTOTPOPHON MPOKAPUOTHUECKHX KIETOK. MecTo U poib
IPOKapHUOT B OMOIIEHO3aX.

Crpoenre u (QyHKIIMOHUPOBaHME dyKapHOTHUecKoil kieTku. ITnasmarmueckas memOpaHa
(mna3manemma). CTpykTypa IuUla3MaTHuecKod MeMOpaHbl. TpaHCHOPT BeIIECTB uepe3
I1a3MaTHYECKyl0 MeMOpaHy: naccuBHbIN (auddy3ust, odnery€unas qud¢ysus), akTHBHBIN
(mepBUYHBI W BTOPUYHBIA aKTUBHBIA TpaHcnopt). llomynmpoHuniaeMocTh MeMOpaHBI.
PaboTta HaTpuii-kaaueBOro Hacoca. OHAOIMTO3: MUHOLUTO3, (arouuTo3. DK30IMTO3.
Knerounas crenka. CtpykTypa v pyHKINU KI€TOYHOW CTEHKU pacTeHUM, rpu0oB.
[urommazma. [uroszonb. [utockener. JIBukeHue unuromiazMel. OpraHouzibl KIETKH.
OpnHoMeMOpaHHBIE OpPraHOMJBl KIETKH: H3HAoIa3marudeckas cetb (OIIC), anmapar
lonbku, nM30cOMBI, WX cTpoeHHME W (YHKIMU. B3auMocBA3b OZHOMEMOpPaHHBIX
opraHouioB kjeTku. CTpoeHue rpaHyssipHOro peTukyiayma. CHHTE3 pacTBOPUMBIX OEJIKOB.

CuHre3 K1eTo4YHbIX MeMOpaH. ['nagkuil (arpaHysasipHbI) HIO0MIA3MAaTUYECKUI PETUKYITYM.
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2.5

CekperopHas (yHKIMs anmapara [onpmku. TpaHCopT BemecTB B KiIeTKe. Bakyomim
pacTuTeNbHbIX KieTok. Kiterounslii cok. Typrop.

[TosyaBTOHOMHBIE OpraHOU/IbI KJIETKU: MUTOXOHIPUH, ITACTUIBL.

Crpoenrie u GyHKIMM MHUTOXOHIpUWA W mactui. [lepBUuyHBIC, BTOPUYHBIE M CIOXHBIC
IUIACTHbl (POTOCUHTE3UPYIOIIUX 3YKApUOT. XJIOPOIUIACTBI, XPOMOILIACTHI, JICHKOMIACTHI
BBICILIUX PACTCHUM.

HememOpannbie opranouzpl kiaetkn CrpoeHne M (YHKIMH HEMEMOpPaHHBIX OpPraHOWIOB
kiIeTku. Pubocombr. Mukpodunamentsl. Mpleunsie kieTkd. Mukporpydouku. Kinerounsrii
neHtp. CTpoeHue M JBMKEHHME >KTYTHMKOB W pPecHHYEK. MUKPOTPYOOUKM LUTOILIA3MBI.
enTpunoiib.

SAnpo. OGonouka siapa, XpOMAaTHH, KapHOIUIa3Ma, SIPHIMIKH, UX CTPOCHUE M (YHKIHU.
SAnepubiii  OenxoBblii  MaTpuKkc. IIpocTpaHCTBEHHOE pPAcIONIOKEHHE XPOMOCOM B
uHTepda3zHoM siape. beaku XpomMaTHHa — TUCTOHBI.

Knerounsle  BkmroueHusa.  CpaBHUTENbHAs ~ XapaKTEPUCTHKA  KJIETOK  JYKapHOT

(pacTUTENBHOM, Y)KUBOTHOM, TPUOHOI)

AccUMMIIAIMS M JTUCCUMWISIIUA — JiBE CTOPOHBI MeTaboiu3Mma. Tumbl oOMeHa BEIEeCTB:
aBTOTPOGHBIH H TeTepoTpodHBIA. YuacThe KHCIOpoJa B OOMEHHBIX IPOLECCaX.
OHeprerudeckoe obecrneueHue kieTku: npespaiieHne AT® B 0OMEHHBIX MHpolleccax.
depMeHTAaTUBHBIN XapakTep peakuuil KieToyHoro Metabonusma. @epMeHThl, UX CTPOEHUE,
cBoiicTBa M MexaHu3M JerictBus. Kodpepmentsl. Otnmuns GepMEeHTOB OT HEOPTaHUYECKUX
KaTaJlu3aTopoB. belKu-akTUBaTOpsl W OEJNKU-UHTHOUTOpPBHI. 3aBUCUMOCTb CKOPOCTHU
(epMEHTATUBHBIX pEaKIi OT pa3InYHbIX (PaKTOPOB.

[TepBuYHBII CHHTE3 OpraHWYecKHUX BellecTB B kieTke. Porocunre3. Ponb xmoporuiactos B
nporecce ¢orocunte3a. CBeroBas u TemMHOBass (as3wl. [IpogyKTHBHOCTH (HOTOCHHTE3A.
BnusiHue pa3nuyHbIx GaKkTOpoB Ha CKOPOCTh (OTOCHHTE3A. 3HAUeHHE (POTOCUHTE3A.
XemocuHTes. PazHooOpa3ue opraHu3MOB-XEMOCHHTETUKOB: HUTpUUIMPYIOLe OaKTepuH,
xKenez00aKkTepuu, cepodakTepuu, BOJIOPOIHbIE OaKTepUH. 3HAaUEHHUE XEMOCHHTE3a.
AHa’pobHble opraHu3Mbl. Buapl Opoxenus. [IpoaykTel Opo’keHUS U MX HCIOJIb30BAHUE
4yelloBeKOM. AHa3poOHbIE MUKPOOPTaHU3MBbl KaK 0OOBEKThl OMOTEXHOJOTUU U BO30YIUTENN
OoJe3HeH.

AdpoOHBIE OpraHM3Mbl. JTamnbl JHepreTuyeckoro oOmeHa. I[loAroToBUTENbHBIN ATal.
['mukonu3 — 6eCKUCIOPOAHOE PACUIETIIICHUE TIIFOKO3BIL.

buonoruueckoe okuciieHue, WIM KJIETOYHOE JAbIxaHue. Ponb MUTOXOHApPUN B mporieccax
OMOJIOTNYECKOTO OKHCJICHUS. [uknnueckue peaxkuu. OxucnurenbHoe
dochopunuposanue. IlpeumymectBa a’poOHOro myTh oOMeHa BEIIECTB  Iepen

aHa’poOHBIM. DP(HEKTUBHOCTH FHEPTETUYECKOTO0 0OMEHA

PeaKI_[I/II/I MaTpu4YHOI0 CHHTE3A. HpI/IHHI/IH KOMINNIEMCHTAPHOCTH B PCAKLIUAX MATPHUYHOI'O
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cuHTe3a. Peanmzanms HacieacTBeHHOM WH(opMmaruu. ['eHeTHyeckuii KOA, €ro CBOWMCTBA.
Tpanckpunuust —  Marpuudbli  cunTe3  PHK.  IlpuHuunel  TpaHCKpUIILIMK:
KOMILUIEMEHTAPHOCTh, aHTUNAPAJUICIbHOCTh, ACHMMETPUYHOCTb. TpaHCisIus U €€ STallbl.
VYuyactue tpancnoptHeix PHK B Omnocunrese Oenka. VYcioBust OuocuHTe3a Oenka.
KoaupoBanue amunokuciot. Ponas pubocom B OnocunTtese Oenka.

Opranuzanus TeHOMa Yy TMPOKapUOT M OYKApuOT. Perynsamus akTUBHOCTH TEHOB Y
npokapuot. ['unoresa onepona (. XKaxo0, XK. Mano). Perynsius 0OMEHHBIX TPOIIECCOB B
kiietke. Kiierounslii romeocras.

Bupycbl — HekeTouHble (OpPMBI )KU3HU M OOMUraTHble mapasuThl. CTpOeHHE MPOCThIX U
CJIOHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

BupycHsie 3a0oeBanus 4yenoBeka, KUBOTHBIX, pactenuil. CITI1/], COVID-19, conmansusie

U MEIULIMHCKHE MTPOOIIEMbI

2.6

Kierounsrii nwmki, ero mepuoabl u perymsnus. Watepdasza m mmro3. OcobOeHHOCTH
nporeccoB, Tmporekarommx B uHTepdasze. IloaroroBka KIETKM K  JICJICHUIO.
[Ipecunrerndecknii  (MOCTMUTOTUYECKUI), CHHTETUYECKHMII W  MOCTCHUHTETUYECKUI
(MpeMHUTOTUYECKHI ) TIEPHOJIBI HHTEP(a3bI.

Marpuunsiii = cunte3 JHK -  pemmmkanmusa.  [Ipunnuner  perumkanumn — JIHK:
KOMIUIEMEHTAPHOCTh, IOJIyKOHCEPBATUBHBIM CHUHTE3, aHTUIAPAIIIENbHOCTh. MeXaHu3M
permkauun  JIHK. Xpomocombl. Ctpoenue xpomocom. Temomepsl u Teinomepasa.
XpOMOCOMHBIN HA0Op KIETKH — KapUOTUI. JIWTJIOWTHBIM W TaIUIOWIHBIA HaOOPBI
xpoMmocoM. ["'omonoruunbeie XpoMocoMsl. [10510BbIE XpPOMOCOMBI.

Henenne xnetkn — mMuto3. CTaauM MUTO3a UM IPOUCXOAAIIME B HUX Mpouecchl. THIbl
muTo3a. KapuokuHe3 W LUTOKMHE3. buonormueckoe 3HaueHue MuHTO3a. Perymsamus
MUTOTHYECKOT0 LIMKIIA KIeTKU. [Iporpammupyemas kiaetodHasi rubesnb — arnomnTos.

CDYHKIII/IOHaJ'IBHaSI T'€HOMUKa

Opranusm kak OHooruyecKas cuctema

3.1

O}IHOKJ’IGTO‘IHLIG, KOJIOHHAJIBHBIC, MHOI'OKJICTOUYHBIC OpraHu3Mbl W MHOI'OTKAaHCBLIC
OpPraHu3MBl.

@DopMBI pa3MHOKEHHUS OPTaHU3MOB: Oecroyioe (BKJII0Yas BET€TaTUBHOE) U MOJOBOE. Buabl
0ecroIoro pa3MHOKEHUS: TOYKOBaHUE, CTIOPYIISIHS, (pparMeHTalvs, KIOHHPOBaHHUE.
[TonoBoe pasmuHoxkenue. IlonmoBeie KeTKH, WM TaMmeThl. Meio3. Craauu Mmeio3a.
IToBenenue xpomocom B Meio3ze. KpoccunroBep. buosormdyeckuii cMbIca Meilo3a H
MOJIOBOTO Tporiecca. Meio3 1 ero MecTo B JKU3HEHHOM IIHKJIE OPraHU3MOB.
[TpenzaponpiieBoe pazputue. ['amerorenes y »kuBoTHbIX. [lonoBeie jxene3pl. OOpa3oBaHue
U pa3BUTHE MOJOBBIX KieTok. Cnepmarorene3 u ooreHe3. CTpoeHHE MOJIOBBIX KIETOK.
Omnog0TBOpeHHEe M ASMOpPUOHAIBLHOE Pa3BUTHE JKUBOTHBIX. (CIOCOOBI OIIOIOTBOPEHUS:

Hapy»XHoe, BHyTpeHHee. [lapTeHorenes.
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3.2

33

NuauBuayanpHOE pa3BUTHE OpraHu3MoB (oHTOreHe3). Ctamun smMOpHoreHe3a )KMBOTHBIX (Ha
npuMmepe  Jarymku).  Jpoomenuwe. Tumbsl  apoOnenws.  OcoOeHHOCTH — ApOOICHUS
MJIEKOIIUTAIOLIMX. 3apOJIbILEBbIE JUCTKU (TacTpyisiius). 3akjajka OpraHOB M TKaHEH u3
3apOJBIIIEBBIX JIMCTKOB. B3auMHOe BIMSHHME YacTed pa3BUBAIOLIETOCS 3apojblllia
(oMOpuoOHanbHass MHAYKIMS). 3akiajka IUlaHa CTPOSHMsI >KMBOTHOTO KakK pe3ysbTar
HEepapXUUECKUX B3aMMOJCHUCTBHM reHoB. BiusHue Ha SMOpHOHANIBbHOE Pa3BUTHE PA3IUUYHBIX
(aKTOpOB OKPYKAIOIIEH CPEbL.

Poct u pazButue xxuBoTHbIX. [locTamOpronansHeiii nepuo. [Ipsimoe u Henpsimoe pa3BHUTHE.
PazButie ¢ wmeramopdo3oM y OECO3BOHOYHBIX U  TO3BOHOYHBIX  KUBOTHBIX.
buonoruueckoe 3HaueHHWE MPSAMOTO M HEMPSIMOIO pPAa3BUTHUS, HUX PACHPOCTpaHEHUE B
npupone. Tumbl pocra >KMBOTHBIX. DAaKTOPHI PEryJSIIMM POCTA >KUBOTHBIX M YEJIOBEKA.
Cragun nocTaMOpHOHANIBHOIO PA3BUTHUS Y JKUBOTHBIX M 4enoBeka. Ilepuoabl oHTOreHesa
YenoBeKa.

Pasmuoxenue u pa3Buthe pacteHuil. 'ametrodur u cnopodur. Meiio3 B )KU3HEHHOM LIUKIIE
pacrenuii. OOpa3oBaHue crop B Tpouecce Mmeio3a. [ameroreHes y pacTEHHUI.
Om1og0TBOPEHUE U Pa3BUTHE PACTUTENIbHBIX OPraHU3MOB. J[BONHHOE OIUIOJOTBOPEHUE Y
[BETKOBBIX pacTeHuil. OOpa3oBaHHME U pa3BUTHE CEMEHU. MeXaHH3Mbl pEryJsuu

OHTOI'CHE3a Yy paCTCHI/Iﬁ " JKNBOTHBIX

I/ICTOpI/IH CTAHOBJICHU U Pa3BUTUA I'CHCTHKHU KaK HAYKH. OCHOBHBIC T€HETHYECKUE OHATHS
W CHMBOJEL. I OMOJIOrHYHEIC XPpOMOCOMBI, AJJICJIBHBIC I'CHbI, AJIbTCPHATUBHLIC IIPHU3HAKU,
IIOMI/IHaHTHHﬁ 41 pGIIeCCI/IBHI)If/'I IIPpU3HAK, TI'OMO3UI0Ta, ICTCPO3UTOTa, YHUCTad JIMHHA,
FI/I6pI/II[H, T'CHOTHII, (I)CHOTI/IH. OcHOBHBIC METOAbI TCHCTHUKH: FPI6pPII[OJ'IOl"PI‘ICCKHI>i,

HHTOHOFH‘IGCKI/Iﬁ, MOJ'IeKYJ'IHpHO—FeHeTI/ILIeCKI/Iﬁ

Momnorubpunnoe ckpemuanue. [lepBbiii 3akon Menens — 3akoH eTuHO00pa3us THOPHIOB
nepBoro nokosieHus. IIpaBuiio noMuHupoBaHus. Bropoil 3akoH MeHnaens — 3akoH
paciienieHuss npusHakoB. LluTonmormdyeckue OCHOBBI MOHOTMOPHIHOTO CKpEIIMBaHMSL.
I'mnores3a 4MCTOTHI raMer.

AHanusupyroliee ckpemmbanye. [[pomexxyTounblii XapakTep HaciaenoBaHus. Pacieninenue
IIPU3HAKOB IIPU HETIOJIHOM JOMUHHUPOBAHUMU.

Hurubpunnoe ckpemuBanue. Tpetuil 3akoH MeHzgens — 3aKOH HE3aBUCUMOTO
HacJIeJOBaHMsI MPU3HAKOB. [{uTOIOrN4YecKkrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.
CueruienHoe HacnenoBaHue npusHakoB. Pabotel T. Moprana. CueruieHHOe HaclieoBaHHe
I€HOB, HAPYLICHHUE CLECIUICHUS MEXAY TeHaMu. XpOMOCOMHasi TEOpUs HACIEACTBEHHOCTH.
['eneruka mosja. XpoOMOCOMHBIH MEXaHU3M ONpeEJeNieHUs Moja. AyTOCOMBI U TOJIOBbBIE
XpPOMOCOMBI. ['OMOTaMeTHBIM M reTeporaMeTHbIi moj. ['eHeTudeckas CTpyKTypa IOJIOBBIX
xpoMmocoM. HaciienoBanue pu3HAaKoB, CLEIUIEHHBIX C II0JIOM.

I'enoTun Kak I€JIOCTHas cCHCTEMA. HHCﬁOTpOHHH — MHOXXECTBEHHOE JEHCTBHE TI€HA.
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3.4

3.5

MHOKeCTBEHHbIN ajlieau3M. B3anmoneiicTBue HeauiedbHbBIX T'eHOB. KOMIJIEMEHTapHOCTb.

Onucraz. [Tonumepus

BianmopnelictBue TeHOTHIIa W cpeibl npu  GopmupoBaHuu (peHotuna. M3MEeHUMBOCTH
npu3HakoB. KadecTBeHHbIE M KOJMYECTBEHHbIE MPU3HAKU. BuIbl  HM3MEHYHUBOCTH:
HCHACJICJCTBCHHAS M HACJIC/ICTBCHHAS.

Mopau¢ukanoHHas W3MEH4YMBOCTb. Poib cpensl B (popmMHupoBaHUM MOAW(DHKAMOHHON
n3MeHYnBOCTH. Hopma peakiun npusHaka. BapuanmonHsiid psin 1 BapuarmonHas kpusas (B.
Horannrcen). CoiicTBa MOIU(PUKAITMOHHOW N3MEHUYNBOCTH.

T'enoTunmueckass wu3MeHYMBOCTHL. (CBOHCTBAa T'€HOTUIIMYECKOM H3MEHUYHMBOCTH. Buabl
TCHOTUTTMYECKON N3MEHUMBOCTH: KOMOMHATHBHASL, MyTaI[IOHHASI.

KomOuHaTiBHasT W3MEHUMBOCTh. Me03 M TOJIOBOM IMPOIECC — OCHOBA KOMOWHATHBHOM
M3MEHYUBOCTH. Poab KOMOMHATHMBHOM HM3MEHYHMBOCTH B  CO3JAHHU TIe€HETHYECKOIO
pa3HoOOpasus B peIesax OTHOTO BH/IA.

MyrtaimoHHass M3MEHYMBOCTh. BuIbl MyTanuii: TeHHBIE, XPOMOCOMHBIE, TE€HOMHEIE.
CroHTaHHBIE W MHAYLIMPOBAHHBIE MYTALUMHU. SepHbIE M LUTOIJIA3MAaTHUECKUE MYTAllHH.
Comarnueckue U MoJjioBble MyTauuu. [IpyumHBl BO3HUKHOBEHHs MyTauuil. MyTtareHsl U MX
BJIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOTO MPOIecca. 3aKOH TOMOJIOTHYECKUX
panoB B HacienctBenHod u3meHuuBoctu (H.M. BaBunoB). BHesnepHas u3MeHYHMBOCTH U

HaCJICACTBCHHOCTDb

KapI/IOTI/IH YCJIOBCKA. MC)K,HYHapOI[HaH IIporpaMmma HCCJICAOBaHHUA TI'CHOMa YCJIOBCKA.

MGTOI[BI HU3YUCHUA I'CHCTUKU YCJIOBCKA: FeHeaHOFH‘ICCKHﬁ, 6JII/13HGLIOBI>II>'I,
HHTOFGHGTH‘IGCKHﬁ, HOHYJ'ISIIII/IOHHO-CTaTI/ICTI/I'-IGCKI/II\/JI, MOHGKYHSIpHO-FeHeTI/I‘ICCKI/If/'I.
COBpCMeHHOG OIpeacICHUC T'CHOTHIIA: IIOJTHOI'CHOMHOC CCKBCHHPOBAHHUC,

TCHOTUIIMPOBAHUC, B TOM YHUCJIC C IOMOIIbBIO HHP—&H&J’II/B& HacnencrBeHnHbie 3a00JIeBaHUS
yeJloBeKa. | €HHBIE H XPOMOCOMHBIC Ooyie3Hn YenoBeKa. bojesHu ¢ HaCJIE€ACTBEHHOM
mpeapacIoIOKCHHOCTBIO. 3HadueHHe MCIUIIMHCKON TCHETUKH B MMpeaAOTBPAIICHUN U JICHCHUN

TEeHETUYECKMX 3a00iieBanmiil yeoBeka. CTBOJIOBBIE KIIETKH

3.6

JlomecTukanus u cenekuus. 3apoxaeHue celeKkunu U qoMectukanun. Yuenue H.J. BaBunosa
0 LEHTpax MPOUCXOXKACHUS W MHOrooOpasusi KyJIbTypHbIX pacTeHui. Ponb cenexkuuu B
CO3/laHMM COPTOB pacTeHuWil W mnopoi kMBOTHbIX. CopT, mnopoaa, ITaMM. 3aKOH
TOMOJIOTMYECKUX PAOB B HacieacTBeHHOM n3MeHunBoct H.M. BaBuioBa, ero 3nauenue juis
CEJICKITHOHHOM PabOoTHI.

Metoap!l ceneKunoHHOM paboThl. MicKyccTBEHHBIN OTOOP: MAacCOBBI M MHIUBUAYaJIbHBIN.
Oransl KOMOMHAIIMOHHON ceJeKIuu. VcnbplTanue npou3BoauTene mo noromctsy. OTdop
[0 TEHOTHITY C MOMOIIBIO OLIEHKU (DEHOTHIIa TOTOMCTBA M OTOOP MO T€HOTHUITY C TOMOIIbIO
ananmusa JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ[ CENeKIMOHHOW pa0oThl. PamuanuoHHBI U
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3.7

4.1

XUMHYECKMM MyTareHe3 Kak HMCTOYHMK MYTalui y KYyJIbTYpPHBIX (OpPM OpraHu3MOB.
Hcnonp30BaHne T€HOMHOTO pPEJAaKTUPOBAaHHUA M MeToAoB pekoMmOuHaHTHBIX JIHK mms
MOJIYYSHUSI UCXOJTHOTO MaTepHalia Jjisi CEJICKIUU.

[Nonydenue nonuruionioB. BHyTprBHIoBas ruOpuau3anys. bIm3kopoIcTBEHHOE CKpEIMBaHNKE,
W uHOpuIMHT. Hepo/cTBeHHOE CKpellBaHue, Wik ayTOpuauHr. ['eTepo3uc U ero mpuYuHEIL.
Hcnonb3oBanue rereposuca B cenekuuu. Otnanénnas rudpuanzanus. [Ipeononenue decruionus

MCXKBHJIOBBIX I I/IGpI/II[OB. I[OCTI/DKGHI/IH CCJICKIIN paCTeHI/IfI H JKUBOTHBIX

OOBEKTbI, HUCMOJIb3yeMble B OMOTEXHOJIOTHMM, — KICTOYHbIE M TKaHEBbIE KYJIbTYpBHI,
MHUKpPOOPTaHU3MBbI, UX XapakTepPUCTHKA. TpaauiuoHHas OHMOTEXHOJIOTHS: XJeOoIeueHue,
NOJTy4YeHHE KHCIIOMOJIOYHBIX MPOIYKTOB, BUHOJETHE. MUKPOOMOIOTHUECKUN CHHTES.
OOBEeKTbl MHKpPOOMOJIOTHUECKUX TexHosorui. IlponsBoacTBo Oenka, aMHHOKHCIOT MU
BUTaMHMHOB. VICKyCCTBEHHOE OILUIOIOTBOPEHUE. PEKOHCTPYKIMS SIMIIEKIIETOK U KJIOHUPOBaHHE
JKUBOTHBIX. METOl TPaHCIIJIaHTALMHU SJEP KIIETOK.

XpOMOCOMHAsI ¥ T'eHHas MHXeHepHs. VICKyCCTBEHHBINI CHHTE3 IeéHa W KOHCTPYHMPOBAaHHUE
pexkoMOuHanTHBIX JIHK. JlocTikeHMsT M NEpCHEKTHBBI XPOMOCOMHOM M TI'€HHOM

HHXXCHCPHHU. Menumunckue 6roTexHooruy. Mcmnoibpb30BaHue CTBOJIOBBIX KIETOK
Cucrema u MHOFOO6paSI/Ie OpraHHu4Ye€CKOIo Mupa

buonoruueckoe pazHooOpaszue opranuzMoB. COBpeMEHHasl CUCTEMa OPraHuYecKoro MHpa.
[Mpuanuner  knaccudukanuu  opranu3MoB. (OCHOBHBIE  CHCTEMAaTHYECKHE  TPYIIIIBI
OpraHU3MOB.

Oco0eHHOCTH CTPOCHHUS U KU3HENEATEIbHOCTH OJIHOKJIETOYHBIX OpraHm3MoB. bakrtepuu,
apxeu, OJHOKJIETOYHbIE TpHObI, OJHOKIETOYHBIE BOJOPOCIH, JAPYTrU€ MPOTUCTHI
KomonuansHeie opranu3Mbl. J[BHKEHHE OJHOKIETOYHBIX OPraHU3MOB: aMEOOHIHOE,
KTYTUKOBO€, PECHUYHOE. 3alluTa Yy OJHOKJIETOYHBIX OpraHuU3MOB. Pa3znpaxumMocTs Yy

OIHOKJICTOYHBIX OPIraHU3MOB. Takcucer

4.2

MHoroknerounsle pacTeHus. B3auMocBs3b yacTell MHOTOKJIETOYHOIO OpraHusma. TkaHH,
OpraHbl U CUCTEMBI OPraHOB MHOTOKJIETOYHOIO OopraHm3ma. OpraHnsm Kak €IUHOE LIEJIOE.
Tkanu pacreHudl. Tumbl pacTUTENbHBIX TKaHEW: o0Opa3oBaTeNbHas, MOKPOBHasd,
IpoBOAsIIAs, OCHOBHAs, MexaHudeckas. OCOOEHHOCTH CTpPOEHHUs, (QYHKUMH U

PacCIoJIOKCHHU A TKaHEH B opraHax paCTeHI/Iﬁ

4.3

BereraruBHble M reHepaTUBHBIE OpraHbl pacTeHui. yHKIMK OpraHOB M CUCTEM OPTaHOB.
Kapkac pactenmii. J[BU)K€HHME MHOTOKJIETOYHBIX PpACTEHHWI: TpPONU3MBl M HACTHUH.
[Toryonienne BOABI, YIVIEKUCIIOrO ra3a U MUHEpAIbHBIX BEIIECTB PAaCTCHUAMU. JlbIxaHUE
pacrenuil. [uddy3us razoB uyepe3 NOBEPXHOCTh KIETKU. TpaHCIOPTHBIE CHCTEMBbI
pacteHuil. Belnenenue y pacreHuil. 3amUTa y MHOTOKJIETOYHBIX pacTeHuil. Kyrukysa.
CpencTBa acCUBHOM U XMMHYECKOH 3a1UThl. DUTOHIINUIBI.

PasppaxumocTs W perynauus |y OpraHu3MoB. Pa3npaxuMocTs W peryssauus y




© MAQOY I'mmuasus Ne 86. PaGouast mporpamma yuyeOHOro npeamera
«BHOJIOTUS_yray6uaennslii ypoBenb_ 10-11 kiaccen»

MHOT'OKJIECTOYHBIX paCTCHHfI. PocToBEIe BemecTBa U NX 3HAUCHHUE

4.5

MHOroKJIETOUHBIE KUBOTHBIE. B3aMMOCBSI3b 4aCTEN MHOTOKJIETOYHOrO OpraHu3Ma. TKaHu,
OpraHbl U CUCTEMbI OPraHOB MHOT'OKJIETOYHOTO opranusma. OpraHusM Kak €JuHOE LeJIoe.
I'omeocrta3. TkaHm >KUBOTHBIX M 4YejOBEKa. THIIBI JKMBOTHBIX TKAHEH: SIIMTEIHANIbHAS,
COCMHUTEIIbHAS, MbIlIeyHas, HepBHass. (OCOOCHHOCTH  CTpOeHHS, (QYHKIUH U

PacCIoJIOKCHHU A TKaHEH B opraHax >XMBOTHBIX W YCJIOBCKaA

4.6

5.1

5.2

OpraHsbl ¥ CUCTEMBI OPraHOB XUBOTHBIX. @YHKIIMM OPraHOB M cUCTEM opraHoB. Onopa Tena
opranu3moB. CKeJeTbl OJHOKJIETOYHBIX W MHOIOKJIETOYHBIX XUBOTHBIX. HapyxHbll H
BHYTpEHHUH cKeseT. CTpOeHUEe U TUIIbI COCTMHEHUS KOCTEH.

JIBuKEHME MHOTOKJIETOYHBIX >KMBOTHBIX. [luraHue »xuBOTHbIX. lIMTaHMe NO3BOHOYHBIX
JKUBOTHBIX. [[pixanue xuBOTHBIX. KoxHoe npixanue. XKadepHoe v IEroyHoe AbIXaHue.
JIpIXxaHWe TMO3BOHOYHBIX JKUBOTHBIX. OBOJIIOLMOHHOE YCIOXKHEHUE CTPOCHHUS JIETKUX
MIO3BOHOYHBIX JKUBOTHBIX. JlpIxaTenbHas cHUCTEMa 4YeloBeKa. MeXaHM3M BEHTWISLUU
NETKUX y NOTHULL U MJIEKONMMUTAOIIMX. TpaHCHOPT BEIIECTB y OPraHu3MoOB. TpaHcropt
BEUIECTB y KUBOTHbIX. KpoBeHocHass cuctema u €€ opranbl. KpoBeHOcHas cucrema
MO3BOHOYHBIX KHUBOTHBIX. Kpyru KpoBooOpaieHus. DBOIIOIUOHHBIE  YCIOXKHEHUS
CTPOEHHUSI KPOBEHOCHOM CHCTEMBI IMO3BOHOYHBIX >KMBOTHBIX. BblneneHue y opraHus3moB.
Boienenue y xxuBoTHbIX. CokpaTuTenbHble Bakyosau. Opranbl BbienaeHus. CBs3b M0J0OCTH
Tela C KPOBEHOCHOW M BBIJEIMUTEIbHOW cHUcTeMaMHu. BplieneHue y I03BOHOYHBIX
JKMBOTHBIX. 3allIUTa Y MHOTOKJIETOUYHBIX )KMBOTHBIX. [[OKpPOBBI U X MPOU3BOJIHBIE.
Pa3apaxxuMoCcTe M peryisiius y OpraHu3MoB. Pa3npaXumMocTb y OJHOKJIETOYHBIX
opranu3MoB. Takcuchl. Pazpa)kuMOCTb W PEryasiius y MHOTOKJIETOYHBIX PACTEHUU.
PocToBble BemiecTBa U MX 3HaYCHHE.

HepBHas cucremMa u pedrekTopHas peryisius y MHOTOKJIETOYHBIX JKUBOTHBIX. HepBHas
CUCTEMAa M €€ OTHAEIbl. OBOJIOLHMOHHOE YCIOKHEHHE CTPOCHHS HEPBHOM CUCTEMBI Y
JKUBOTHBIX.

Pa3pabotka anroputmoB M mporpamm A 3QPEKTUBHON (PYHKIMOHAIBHON aHHOTALUU
IF€HOMOB, TPAHCKPUITOMOB, IPOTEOMOB, METa0O0JIOMOB MHKPOOPIaHU3MOB, PpACTEHHUH,

JKHMBOTHBIX W YCJIOBCKA
OpFaHI/BM YCJIOBCKA U €TI0 3JO0POBLC

Opransl M CHUCTEMbl OpraHoB uejoBeka. OTAenbl TOJOBHOTO MO3Ta IO3BOHOYHBIX
KUBOTHBIX. Peduiekc u peduiektopHass ayra. be3ycioBHblE U yCIOBHBIE pEQIIEKCHI.
['ymopanbHasi perynanuss W SHIOKPUHHAs CHCTEMa >KUBOTHBIX M 4esioBeka. JKenesbl
SHJIOKPUHHOM CUCTEMBI U UX TOPMOHBI. JleMCcTBHE TOPMOHOB. B3anMMOCBA3b HEPBHOU M
SHIOKPUHHOU cucTeM. [umortanamo-runodusapnas cucrema. Pednexc u pednexropHas

nyra. be3ycioBHbIE U yCTIOBHBIE pedIeKCh

3ammra opraHusma ot OonesHei. HMmMmyHHas cucrema denoBeka. KileTowHblld U
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TYMOPaJIbHBIN UMMYHUTET. BpoxkaEHHBIN, TPUOOPETEHHBIM CHEU(UISCKH WUMMYHUTET.
Teopuss knoHanpHO-cenekTuBHOTO UMMyHHTeTa (IL.Dpmux, ®.M.bepuer, C.Toneragra).
BocnanurenbHble OTBETHI OpPraHu3MoB. Poiib BpPOXIAEHHOTO HMMYHHUTETa B Pa3BUTUU

CUCTEMHBIX 3a00JIeBaHUI

5.3

KpoBenocnas cucrema u e€ opransl. Cepile, KpOBEHOCHBIE COCYIbl U KpoBb. Kpyru

KpoBooOparenus. Paborta cep/na u e€ perynsnus

54

Jpixanue genoseka. Jndys3us razoB yepe3 MOBEPXHOCTh KIETKH. JlpIXaTenpHas cucTeMa

YCJI0BCKa. I[BIX&TCJII)H&H ITIOBCPXHOCTD. P CTYJIALNA ObIXaHUA. I[BIX&TCJ'II)HBIC 00BEMBI

5.5

HI/IH_ICBapI/ITeJIBHaSI cucrema YCJI0BCKa. OTI[CHBI MUIICBAPUTCIIBHOT'O TpaKTa.

HI/IH_[eBapI/ITeJ'IBHBIC KCJIC3bI. BHYTpI/IHOJIOCTHOC 1 BHYTPHKJIICTOYHOC INNIIEBAPCHUE

5.6

5.7

6.1

6.2

[lokpoBsl u ux mnpousBoansle. Opranel BbieneHus. Ilouku. CrpoeHue u
dbyHkmonupoBanue HedpoHa. DuibTpanus, ceKpeuuss U OOpaTHOE BcCachlBaHHE Kak

MCXaHU3MBbI pa6OTBI OpraHoOB BBIJACJICHH. O6pa3013aHI/Ie MOYH Yy YCJIOBCKaA

I[BI/I)KCHI/IG YyeJloBeKa: MelIeuHas cucrema. CKeleTHBIC MBIIINBI U UX pa60Ta. CTpOCHI/IC u

THIIBI COEIMHEHUSI KOCTEU
Teopus 3Bomtonuu. PazButue sxu3Hu Ha 3emiie

OpomonuonHas teopus Y. [lapsuna. [Ipennocsuiku BO3HUKHOBEHUS JapBUHMU3Ma. JKU3Hb U
Hay4Has nearenbHocTs Y. JlapBuHa.

JBuwxymue cunpl  sBomonuu  BuaoB 1o Y. JlapBuHy (BbICOKass HWHTEHCHBHOCTH
pPa3sMHOXKEHHUsI OpPraHU3MOB, HACJIEJCTBEHHAs M3MEHYMBOCTb, OOpbOa 3a CyIECTBOBaHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenne cunrerndyeckoir Teopuu 3Boitouuu (CTI). HeliTpanbHas Teopusi 3BOJIOLUU.
CoBpeMeHHass 3BOJNIONMOHHAs Ouosiorusi. 3HA4YeHHE OSBOJIIOLIMOHHOM Teopun B

(1)OpMI/IpOBaHI/II/I eCTeCTBeHHO—HaquOﬁ KapTUHBI MHUPa

[Tomymsiuust Kak djeMeHTapHas eauHuna HBoaoLHUU. COBpPEMEHHBIE METOABI OLICHKU
TeHETHYECKOr0 pa3HooOpa3us M CTPYKTypsl mnonymsauuid. M3meHenue reHodoHIa
HOMYJISIIIMY KaK 3JIEMEHTapHOE SBOJIIOIIMOHHOE SIBJIEHHE. 3aKOH T€HETUYECKOTr0 PaBHOBECHUS
Jx. Xapmau, B. Baitn6epra.

OneMeHTapHble (DAKTOphl (IBMXKYILME CHIIBI) SBOJIIOLMH. MYTAalMOHHBIM Mpolecc.
KomOunaTtuBHas u3MeHUUMBOCTh. [[peli) reHoB — ciyyaiiHble HEeHANpaBJIeHHbIE U3MEHEHHS
yacToT ajyuieneil B momymsinusax. D¢ddext ocHoBatens. Murpauuu. M3onduus nomynsimii:
reorpaduueckas (IpocTpaHCTBEHHAs ), OMoIoruyeckas (penpoayKTUBHAs).

EcrectBeHHbIif 0TOOp — Hampabisttomuil ¢akTop sBoMOLUH. DOpPMBI €CTECTBEHHOTO
oTOopa: JBWXKYIIMH, CTAaOWIM3HUPYIOLIMHA, pa3pbIBatoluil (au3pynTuBHbIf). IlonoBoii
oTOOP.

[Tprcnoco0NeHHOCT, OPraHu3MOB KaK pe3ylbTaT MHKPOIBOMIOLMU. BoO3HUKHOBEHHE
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6.3

6.4

MpUCTIOCOOICHU y  opraHu3MoB. ApomMopdo3sl W uaMoamantanud. [Ipumepsl
npucnoco0IeHni y opranu3MoB. OTHOCHTEIBHOCTD MTPUCIIOCOOICHHOCTH OPraHU3MOB.
Bun, ero xputrepun u crpykrypa. BumooOpasoBaHue Kak pe3yabTaT MHUKPOIBOJIIOLHUH.
M3onsmust — kimoueBoit dakrop BupoobOpaszoBanus. [lytn u crocoObl BUI000pa30BaHUS:
ajutonaTpuieckoe (reorpaguyeckoe), CUMIATPUUECKOE (IKOJIOTHYECKOE), «MTHOBEHHOE)
(monmruTonAM3aus, ruOpuIU3aIys). JIUTeTbHOCTh YBOJTIOIIMOHHBIX TPOIIECCOB.
Mexanu3mbl (HOpMUPOBAHUS OHOIOTUYECKOTO pa3HO00pa3usl.

Ponp  »BomronMoHHON Omonormu B pa3paboOTKe HAay4yHBIX METOJOB  COXPaHEHHS
O0ropazHooOpasuss. MUKPOIBOIIONHUS U KOIBOIIONHUS MAPA3UTOB M UX X0351eB. MeXaHU3MBI

GhopMHUPOBaHKS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI 0OpHOBI C HEl

Mertobl u3ydeHUs: MaKpOIBOIIOIUH. [laneoHToIornYeckre METOIbl U3yYSHHsI SBOJIIOLINH.
[Tepexonnbie GOpMBI U GUITOTEHETUYESCKHUE PSIIIBI OPTaHU3MOB.

buoreorpapudeckue wmeTonsl wu3ydeHHs HBomonmu. CpaBHeHune (uopel u  (dayHbI
MaTEpUKOB U OCTPOBOB. bruoreorpadudeckue oomactu 3eMian. BUabI-oHIEMUKHA U PEITUKTHL.
OMOPHOJIOTHYECKHE U CPABHUTEIHbHO-MOP(OJIOTHYECKHE METOAbl H3YyYEHHUS HBOIIOLUU.
['eHeTHUYECKME MEXaHU3MBbI SBOJIIOLIMU OHTOT'CHE3a U TOSBJICHHUS DBOJIOIIMOHHBIX HOBILIECTB.
['oMoyiornuHble W aHAJIOTWYHBIC OpraHbl. PyJauMEHTapHbIE OpraHbl W aTaBU3MBI.
MoJteKysIpHO-TEHETHYECKHE, OMOXMMHYECKHE W MaTEeMATHYECKHE METOIbl HW3YYCHHUS
sBomonuu. ['oMonoruunsie reHsl. COBPEMEHHBIE METO/bI MMOCTPOCHHS (PHIOT€HETUYECKUX
JIepEBBEB.

XPOMOCOMHEBIE MYTAITUH U IBOJIFOIIHSI TCHOMOB.

OO0mue 3akoHOMEpHOCTH (TpaBuiia) 3BodtolKU. HeoOpaTUMOCTh 2BONIONUU. ATaNTHBHAS

paauanus. HepaBHOMepHOCTL TCEMIIOB 3BOJIOIIUHU

HayuHble rumorte3bl MNPOUCXOXKICHUS JKU3HM Ha 3emie. AOHOreHe3 M IaHCIEePMMSL.
JloHay4HbIe TPeACTaBICHUS O 3apOXKICHUH JKU3HU (KpealmoHn3M). I unore3a nocTOSIHHOTO
camo3apoXKJieHusl KU3HU U e€ omposepxeHue omnbiTamMu @. Penu, JI. Cnamnanuanu, JI.
[Tactepa. IIpoucxosxieHne KU3HU U aCTPOOUOIIOTHSI.

OcHOBHBIE 3Tanbl HeOpraHuyeckoi sBosonuu. [InanerapHas (reojsoruyeckas) BOJFOLMSL.
XuMHUECcKas IBOTIOIMS. AOMOT€HHBIH CHHTE3 OPraHMYECKUX BELIECTB U3 HEOPraHUYECKUX.
Oneir C. Mumiepa u I'. IOpu. O6pa3oBanue nmonumepoB n3 MoHomepoB. KoarepBarHas
runore3a A.M. Onapuna, runoresa nepsuuHoro OynboHa /[x. XonjaelHa, reHeTuyeckas
runore3a I'. Ménnepa. PuGo3umsr (T. Uek) u rumoresa «mupa PHK» VY. T'mnbepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHHUE NTPOTOKIIETKH.

Hctopuss 3emmmm u  Mertonel €€ wu3ydeHus. Vckomaemble oOpraHMYecKHe OCTaTKH.
['eoxpononorust u e€ wmeroabl. OTHOocUTeNnbHAE U aOCOJIOTHAs TE€OXPOHOJIOTHS.
I'eoxpoHomornueckas 1mkasa: 0HbI, 3pbl, HEPUO/BL, STTOXH.

HauanpHpie >Tamnbl 0pFaHI/I‘{eCKOﬁ spomtonuu. IlosiBIeHHe M 3BOJIOLUS MEPBLIX KIICTOK.
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Opoumonus MeTabonu3ma. Bo3HUKHOBeHHE nepBbIX 3kocucTeM. COBpeMEHHbIE MUKPOOHBIE
OMOIUIEHKM KakK aHaJIOr NepBbIX Ha 3emie coobuectB. CtpomaronuTsl. [IpokaproTsl u
9YKapuOTHI.

[IpoucxoxaeHne 3yKapuoT (CUMOMOTeHe3). DBOIIOIMOHHOE MPOUCXOXKICHUE BHPYCOB.
ITpoucxoxaeHne MHOIOKJIETOYHBIX OPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX TIpYIII
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tanbl SBOJIOLUUHU BHICIINX pacTeHuil. OcHOBHBIE apoMop(03bl pacTEHUIL.
Beixon pacrenuit Ha cymry. [losBiieHME CIIOPOBBIX PAaCTEHUN M 3aBOCBAHUE MMU CYLIM.
CemeHnHbIe pacTeHus. [IponcxoxkaeHne NBETKOBBIX PACTEHUH.

OCHOBHBIE 3Talbl 3BOJIIOLMU JKUBOTHOrO Mupa. OCHOBHbIE apoMOP(O3bl KUBOTHBIX.
Benpackast ¢ayna. KemOpuiickuili B3ppIB — TOSBICHHWE COBPEMEHHBIX THIOB. IlepBbie
XopAoBble KHUBOTHblE. JKH3HB B BOJe. OBOJIOLUSA I03BOHOUYHBIX. IIponcxoxaeHue
ampuouit u pentunuit. [IpoucxoxaeHue miekonuraomMx U nNtul. [IpuHIUN KIHO4YEBOro
apomop@doza. OcBoeHue 6ecri03BOHOYHBIMU U I03BOHOYHBIMH KHUBOTHBIMU CYILIH.

PazButue xu3Hu Ha 3emiie MO 3paM U MEPHOJIaM: apXeu, MPOTepo30H, Mmaneo30i, Me3030H,
KaifHO30HM. O0mas xapakTepUCTHKA KJIMMaTa M T'eoJIOTMYeCKuX mpoueccoB. IlosBinenne u
pacLBeT XapaKTePHbIX OPraHU3MOB. YTJIe0O0Opa30BaHHE: €ro yCIOBUS U BIHUSHUE HA Ia30BbIH
cocTtaB aTMoc(hepsl.

MaccoBble BBIMUPAHMSI — 3KOJOTMYECKHE KPHU3UCHI mpoiuioro. IIpuuuHbl U cienctBus

MaccoBbIX BoIMUpaHU. COBpEMEHHBIN IKOJIOTUYECKUI KPU3UC, ET0 OCOOEHHOCTH

6.5

Pa3nensl u 3anaun anTponosoruu. Meroas! anTponojaorui. CTaHOBJIEHHE NPEACTABIECHUHN O
IIPOUCXOXKIECHNN YenoBeKa. COBpEMEHHbIE HayUHbIE TEOPHUHU.

CxonmerBo  uenoBeka € KMBOTHBIMM. CHCTEMaTH4ecKOoe IOJIO)KEHHE  YEJIOBEKa.
CBuzerenbcTBa CXOJCTBA YENOBEKAa C JKMBOTHBIMHU: CpPaBHUTEIBbHO-MOP(OIOrHUEcKUE,
AMOpHOTOTHYECKHE, (PU3UOTIOT0-ONOXUMUYECKHE, TToBeAeHYeCKne. OTIUYus YeloBeKa OT
KHUBOTHBIX. [IpsAMOXOXKJE€HHE M KOMIUIEKC CBS3aHHBIX C HHMM IpHU3HAaKoOB. Pa3Butue
TOJIOBHOT'O MO3Ta U BTOPOIl CUTHAJIBHON CHCTEMBI.

JBuxymiue cuibl (pakTopbl) aHTPONIOreHe3a: Onoornyeckue, counaabHble. COOTHOLIECHHUE
OMOJIOTMYECKUX U COIMATBHBIX ()aKTOPOB B aHTPOIIOTCHESE.

OcCHOBHBIE CTaIUU AHTPOIIOreHE3a. ABCTPAIONUTEKHN — IBYHOTHE Npeaku Jroaei. Yenosek
yMeJbli, epBble U3rOTOBJICHUS OpyAul TpyAa. UenoBek NpAMOXOIALIMNA U TEPBIA BBIXOA
monedr 3a mpeaensl  Adpuku. YenmoBexk reiaenbOeprckuid — - OOMMM  TIPENIOK
HEeaH/IepTaJIbCKOI0 YeJIOBeKa M YeJoBeKa pazyMHoro. YenoBek HeaHIEpTalIbCKUN KaK BUJ
JIOJEM XOJIONHOTO KiuMara. YenoBeK pa3yMHBII COBPEMEHHOIO THIIA, JIEHUCOBCKUMN
4eJIOBEK, OCBOCHHE KOHTUHEHTOB 3a npeaenaMu AQpUKH.

OBOJIOIUS COBPEMEHHOI0 uesnoBeka. EcTecTBeHHBI 0TOOp B MOMyJSALUSAX YesIOBEKa.

Myrannonsuslii mpouecc U noauMopdusm. IlomynsunoHHBIE BOJHBI, JApeiid TI'eHOoB,
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7.1

7.2

mMurpanus 1 «3¢p¢HeKkT OCHOBATENS» B MOMYJISLHIX COBPEMEHHOTO YEIOBEKA.

Yenoseueckue packl. Ilonstue o pace. bonbime packl: eBporeonaHas (eBpasuiickasi),
aBCTpaJIo-HErpouHas (IKBaTOpUaIbHas), MOHTOJIOMIHAs (a3UaTCKO-aMepuKaHcKas). Bpems
U IyTM pacceleHMsl 4eloBeka Mo IaHeTe. EauHcTBO 4yenoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh  pacu3Ma. [IpucrnocoO0JeHHOCTh 4YelloBeKa K pPa3HbIM  YCIOBUSM
OKpYyXarolen cpenbl. Binusinue reorpaduueckoii cpeast u aperida reHoB Ha MOp(OIOTHIO U

(U3MOTIOTHIO YeIOBEKa
DKOCHUCTEMBI U MPUCYILIUE UM 3aKOHOMEPHOCTU

Pa3nensl u 3anaun sxonorun. CBsi3b HKOJIOTUHU C IPYTUMHU HAYKaMHU.
Mertoas! skonoruu. [loneBbie HaOmMOAEHHUS. DKCIEPUMEHTH B AKOJOTHH: HPUPOAHBIE U
nabopaTtopHble. MoJenupoBaHue B 3KOJOTMH. MOHUTOPUHI OKpPY)KAIOUIEH Cpelbl:

JIOKaJIbHBIN, pErHOHAJIBHBIN U TJI00AIbHBIN

Okonoruyeckne  (akropel M 3aKOHOMEpHOCTH MX  jAedctBus. Kiaccuduxanus
9KOJIOTUYECKUX (aKTOpOoB: aOUMOTHMYECKHEe, OMOTHYECKue, aHTponoreHHsle. OOmue
3aKOHOMEPHOCTH  JICMCTBUSI  JKoJormyeckux ¢axtopoB. IlpaBmino wmmuaumyma (K.
HInpenrens, HO. JIn6ux). TonxepaHTHOCTh. DBPHUOMOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.
Abuotnueckue (akropsl. CBeT Kak 3Kojnoruyeckuil ¢akrop. JlelcTBUE pa3HBIX Y4acTKOB
COJIHEYHOI'O CIIEKTpa Ha OpraHU3Mbl. JKOJOTMYECKHE I'PYNIbl PACTCHUM U JKMBOTHBIX II0
OTHOIIIEHHUIO K cBeTy. CUrHanbHas pojb cBera. GoTonepuoiusm.

Temmepatypa Kak dKojorudeckwii ¢akrop. JleiicTBue TemmepaTypbl Ha OPTraHHU3MBL.
[ToMKMIOTEpMHBIE W TOMOHMOTEPMHBIE OPIaHU3MBL. OBPUTEPMHBIE M CTEHOTEPMHbBIE
OpraHU3MBl.

Bnaxnocte kak skonormdeckuii (daktop. IlpucrocoOneHus pacTeHUN K TOIIEPKAHUIO
BojiHOrO Oanianca. Kiaccudukaius pacTeHuil Mo OTHOIIEHHIO K Boxe. [IpucmocoOieHus
YKUBOTHBIX K U3MEHEHUIO BOJHOTO PEXHUMA.

Cpenpl oOuTaHMsS OPraHU3MOB: BOJHAs, HAa3eMHO-BO3/YIIHAas, IOYBEHHAas, IIIyOMHHAs
MOJIMIOYBEHHAsA, BHYTpUOpraHu3MeHHasi. PU3NKO-XUMUUYECKHUE OCOOEHHOCTH Cpell 0OUTaHus
opranu3MoB. [Ipucroco0aeHus: OpraHu3MoB K KU3HU B Pa3HBIX CPEAax.

bruonornueckne putmsl. BHeniHne 1 BHyTpeHHHE pUTMBL. CyTOUHBIE U TOJMYHBIE PUTMBI.
[Tprcnoco01eHHOCTh OPraHU3MOB K Ce30HHBIM U3MEHEHHSIM YCIOBUMN JKHU3HH.

Kusuennole Gopmbl opraHu3zMoB. [lonsTue o xu3zHeHHOU (opme. XKuzHeHHble GOpMBI
pacTeHUii: J1epeBbsi, KYCTapHUKH, KYCTApDHUYKHU, MHOTOJIETHHE TPaBbl, OJHOJIETHHUE TPABbI.
Kuznenusie (HOpMBI KUBOTHBIX: THIAPOOMOHTHI, T€OOUOHTHI, adpoOHOHTHI. OCOOEHHOCTH
CTpOEHHS 1 00pa3a KU3HU.

buotnueckne  Qaktopel. Buabl  OMOTHYECKHMX  B3aMMOJICHCTBHM:  KOHKYpPEHIIHS,
XUIIHUYECTBO, CcUMOM03 U ero ¢opmel. [lapasutusm, Koomepauus, MYTYyaju3M,

KOMMCHCaJIN3M (KBapTI/IpaHTCTBO, HaXJ'IC6HI/I‘-ICCTBO). HCTPO(I)I/I‘-IGCKI/IC B3aHMOJCHCTBUS
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7.3

(Tornueckue, popuyeckue, hadpuveckue). 3HaueHHEe OMOTHYECKUX B3aUMOACHCTBUN ISt

CYLICCTBOBAHHA OPraHU3MOB B CPEAC oburtanus. HpI/IHHI/IH KOHKYPCHTHOI'O UCKJIFOUCHUA

OKOJIOrHYecKre XapakTepucTuku nomynsauuu. [lomynsanus kak Ouonorudeckas cucrema.
Ponp HEeopHOpOHOCTH Ccpenibl, (PU3NYECKUX O0apbepoB U OCOOCHHOCTEH OMOJIOTMU BHUJIOB B
(GopMHpPOBaHUN TPOCTPAHCTBEHHOM CTPYKTYpbl mnomymauuid. OCHOBHBIE TTOKa3aTeNn
MONYJISILUKA: YHUCIECHHOCTD, IUIOTHOCTh, BO3pAcTHasl M II0JOBAasi CTPYKTYpa, POKIAEMOCTD,
IIPUPOCT, TEMII POCTA, CMEPTHOCTb, MUTPALUS.

OKkojoruyeckas CTpykTypa nomyisanuu. OLeHKa YUCIEHHOCTH NONmyJsauud. JluHammuka
NONYJSILMM U €€ peryisnus. buoTMdeckud NOTEHIMaNn momyisuuu. MonenupoBaHue
JUHAMUKU nonyisauud. KpuBele pocTa 4MCIEHHOCTH nNOmyisuud. KpuBble BBDKUBAHMS.
Perynsauust 4yuCIE€HHOCTH MOMyJALUI: poib (DAKTOPOB, 3aBUCAIIMX U HE 3aBUCAIIUX OT
IUIOTHOCTU. DKOJIOTUYECKUE cTpaTeruu BuaoB (r- u K-crparerun).

[lonsitTue 00 »skojormueckod Hume Buga. MecrooOurtanue. MHoromepHass MOJEIb
skonormyeckod Humm  JOk.M.  XarumHcoHa.  Pa3mepbl  DKOJOTMYECKOM  HUIIM.
[ToreHnnanpHas U peayn30BaHHAs HUILH.

Bun kak cucrema nomynsuuid. Apeainbl BUIOB. Buabl M HMX JKU3HEHHBIE CTpaTeruu.
3aKOHOMEPHOCTH TIOBEJIEHUS W MUIpalUuid KUBOTHBIX. buojormueckue HHBa3UU

Yy>KEPOJIHBIX BUI0B

7.4

CoobmecTBa opranu3moB. buoneHo3 u ero crpykrypa. CBsi3u MEXIy OpraHM3MamH B
6uoneHo3e. Jxocucrema Kak oTkpbITas cuctema (A.Jx. Tencnn). @yHKIMOHATBHBIE OJIOKH
OpPraHU3MOB B 9KOCHUCTEME: NMPOIYLIEHTbI, KOHCYMEHTHI, peayleHTsl. Tpoduueckre ypoBHH.
Tpoduueckue menu u cetu. AOuornueckue OJ0ku dKocucteM. [loyBBI W Wbl B
sKocucTeMax. KpyroBopoT BelecTB U HOTOK SHEPTHH B SKOCUCTEME.

OcHOBHBIE MTOKa3aTeaN 3KocucTeMbl. buomacca u mpoaykius. DKOJOTHUECKUe MHpPaMHUIbI
qucen, OMOMacChl U SHEPTUH.

HanpanenHble 3akOHOMEpPHBIE CMEHBI COOOIIECTB — CyKLeccHH. [lepBUUHbBIE U BTOPUYHBIE
CYKIIECCMM M WX MPUYUHBL. AHTPONOreHHbIE BO3JEHCTBUS Ha cykueccuu. KimmakcHoe
cooO1ecTBo. bropazHoobOpas3ue 1 MoJHOTa KPyroBopoTa BEIIECTB — OCHOBA YCTOHYMBOCTH
COOOIIECTB.

[Ipupoanbie 3KOCUCTEMBI. AHTPOIIOT€HHBIE IKOCHCTEMBI. ATpo3KocucTeMa. ATPOIEHO3.
Paznuuus Mexxay aHTPOIIOTEHHBIME U TIPUPOAHBIMH SKOCHCTEMAaMH.

Yp6oskocucrembl. OcHOBHbIE KOMIOHEHTHI ypOoskocucteM. ['opoxackas diopa u dayHa.
CunaHTponu3anusl TOpoAcKod (ayHbl. buonornueckoe M XO3MHCTBEHHOE 3HAuUCHHE
arpo3KocucTeM U ypOOIKOCUCTEM. 3aKOHOMEPHOCTH  (HOPMHUPOBAHMSI  OCHOBHBIX
B3aUMOJICVICTBUI OPraHU3MOB B DKOCUCTEMAX.

[lepeHoc oHeprum u BEHIECTB MEXIY CMEXKHBIMU D3KOCHCTEMAMH. YCTOWYMBOCTH

OpTraHnu3MOB, HOHyJ'IHLII/Iﬁ U 3KOCUCTEM B YCIOBUAX CCTCCTBCHHBIX W AHTPOIIOTCHHBIX
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BO3JICHCTBUI

7.5

7.6

buochepa — obmennanerapuas 00omo4yka 3emMiid, TA€ CYHIECTBYET WIIU CYIIECTBOBAJIA
*u3Hb. Yuenune B.U. Bepuaackoro o 6uocdepe. O6nactu 6uochepsr u e€ cocras. KuBoe
BeIECTBO Orochephl U ero QyHKIIHUH.

3aKOHOMEPHOCTH CymiecTBOBaHUS Ouocdepbl. OcoOeHHOCTH OMOChephl Kak Trio0albHON
sKocucTeMbl. J[MHamMudeckoe paBHOBecue B Ouocdepe. KpyroBopoTel Bemiects u
OMOreoXMMHYECKHE ITUKIIBI (yTiiepoia, a3oTa). PUTMUYHOCTH siBieHM B Onocdepe.
3onaneHOCTh Onoctepsl. [TonaTtne o 6mome. OCHOBHBIE OMOMBI CYIIW: TYHIpPA, XBOHHBIC
Jeca, CMEIIaHHBIE W IIUPOKOJMCTBEHHBIC JIeCa, CTENU, CABAHHBI, IMYCTBHIHU, TPOIHMYECKUE
Jeca, BEICOKOTOphsi. KimuMar, pacTUTeNbHBIN U )KHBOTHBIA MUpP OMOMOB CYIITH.

CrpykTypa ¥ GYHKIHUS KHUBBIX CUCTEM, OIICHKA MX PECYpCHOTO MOTEHIMAa a 1 OnochepHbIX
byHKIMi

DKOJOTUYECKHEe KpPU3HCHI M WX TMpUYMHBL. BosneiicTBue uyenoBeka Ha Ouocdepy.
3arpsisHeHUE BO3AYyIIHOM cpenbl. OXpaHa Bo3ayxa. 3arpsi3HeHHe BOJIHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Paspymenue mouBbl. OXpaHa ITOYBEHHBIX pecypcoB. l3MeHeHue
KJIMMaTa.

AHTpPOIIOT€HHOE BO3/ICCTBUE HAa PACTUTEIbHBIN U )KUBOTHBIA MuUp. OXpaHa pacTUTEIHHOTO
¥ JKUBOTHOrO Mupa. OCHOBHBIC NPHHIHUIBI OXpaHbl npuponbl. KpacHeie kHuUTH. OC000
oxpaunsiemble npupoanbie Tepputopun (OOIIT). boranuveckue cambl U 300J0THUECKHE
HapKH.

OcHOBHBIE TPHUHIIUIIBI YCTOMYMBOTO PAa3BUTHUS YEIOBEUECTBA U IpuUpojbl. PanmonanbHOE

IPUPOIONOIB30BaHUE U COXPAaHEHHE OMOJIOTHYECKOT0 pa3Ho00pas3us 3eMin
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