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MOSACHUTEJIbBHASA 3AIINCKA

[Tporpamma mo yuebHomy mnpenmery «buonorus» (nanee - Ouoyorusi) Ha
ypOBHE cpenHero obmiero obpazoBanusi pa3zpaboraHa Ha ocHoBe dDeneparbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepammmy,
®I'OC COO, Konuenuuu mnpenojaBaHus ydeOHoOro mnpeamera «buonorus» wu
OCHOBHBIX TOJIOKEHUH (eepanbHOi paboueii mporpaMmbl BOCITUTAHHUS.

Cornacio nonoxenusim ®I'OC COO mnpoduiibHble ydyeOHbIE MNPEIMETHI,
U3y4JaeMble Ha YTIIYOJIEHHOM YpPOBHE, SBISIOTCS criocoOom auddepeHmanim
oOy4yeHHs Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUsS W NMPU3BAHBI 00ECTICUHTH
PEEeMCTBEHHOCTh MEXKJYy OCHOBHBIM OOIIMM, CpEeIHUM OOLIUM, CpEeIHUM
npoheCcCHOHANBFHBIM U BHICIIUM O0Opa3oBaHHeM. B To jke Bpemsi KaxAblid U3 ITHX
y4eOHBIX TNPEAMETOB JOJDKEH OBbITh OPUEHTHUPOBAH Ha MPHUOPUTETHOE pEIICHHE
00pa30BaTeIbHbIX, BOCHUTATEIbHBIX M PA3BUBAIOLIMX 33]a4, CBSA3AHHBIX C
npodopueHTanueil o0y4armuxcs U CTUMYJIUPOBAHUEM MHTEpeca K KOHKPETHOU
00JaCTM HAy4YHOrO 3HAHUS, CBSA3AaHHOTO C OMOJOTHEW, MEAUIMHOM, SKOJIOTHEH,
NICUXOJIOTHEH, CHOPTOM MJIM BOSHHBIM JIEJIOM.

[Tporpamma mo y4eOHomy mpeamery «buonorus» na€r mpezacraBieHue o
Helau M 3ajadax M3ydeHuss yueOHoro mpenmera «buosnorus» Ha yriyOonéHHOM
YPOBHE, OIpeseNseT 00s3aTenbHoe (MHBAPUAHTHOE) MIPEIMETHOE COACPKAHUE, ErO
CTPYKTYPUpOBAaHME TIO pa3deliaM W TeMaM, paclpeielieHue T0 Kiaccam,
PEKOMEHJYeT MOCIEA0BATEIbHOCTh H3Y4Y€HUs Y4YeOHOro marepuana ¢ y4EToM
MEXMPEAMETHBIX U BHYTPUIIPEJIMETHBIX CBS3€H, JOTMKM ydeOHOro Impolecca,
BO3PACTHBIX OCOOEHHOCTEW oOyuatomuxcsi. B mporpamme mno Owuonoruu
peanu30oBaH MNPUHIMI TMPEEMCTBEHHOCTH C HU3y4YeHUEM OMOJIOTMM Ha YpPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHus, Oiaromaps 4YeMy [pOCMaTpUBAETCs
HANpaBJIEHHOCTh HA MOCJHENYyIOIIee pa3BUTHE OWUOJOTMYECKUX  3HAHUH,
OPUEHTHPOBAHHBIX Ha (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOI'O MHUPOBO33pPEHUS,
HKOJIOTHYECKOTO MBIIUICHUS, TPEJCTaBICHUN O 370pOBOM 00pa3e >KH3HU, Ha
BOCIIUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyXaroliel mnpupoaHoit cpene. B
nporpaMmMe Mo OMOJIOTMM TaKXKe TOKa3aHbl BO3MOXHOCTH Y4eOHOTO MpeamMera
«buonorusiy B peanuzauuu  TpedoBaHuii PI'OC COO Kk mIaHUPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM U TMpPEeIMETHBIM pe3yjibTaTaM OOYy4YeHHS U B
(GOpMUPOBAHUN OCHOBHBIX BHJIOB yu€OHO-TIO3HABATEIbHOM  J1€ATEIbHOCTH
OoOy4JaronMxcst MO OCBOCHHUIO COJEpkKaHUS OHOJOTMYECKOro 0Opa3oBaHUS Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsI.

YueOusbiii npeamet «buonorus» Ha ypoBHE CpeIHEro oouiero oopasoBaHus
3aBepiIaeT Ouojoruueckoe oOpa3oBaHME B IIKOJE M OPUEHTUPOBAH Ha
pacuiMpeHyre W yriyOJleHue 3HaHWW O00yYarolMXCs O >KMBOW MpPUPOJ]E, OCHOBAaX



MOJIEKYJIIPHON W KJIETOYHOW OMOJOTMH, 3MOPHOJOTMHM W OHOJOTMU pPa3BUTHA,
TeHETUKH, CEICKI[UN, OMOTEXHOJIOTUH, SBOITIOIMOHHOTO YUCHHS U SKOJIOTHH.

N3yuenue yueOHOro mnpeamera «buonorus» Ha yriayOJIeHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMUXCSA K MOCIEAYIOIIEMY MOJYyYEeHUIO
Ouosioruyeckoro  oOpa3oBaHusi B By3aX M OpraHM3alusX  CpPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro cofepaHHs COCTABIIAET CHCTEMa
OMOJIOTMYECKUX  3HAHUM, TMOJYYEHHBIX MpPU  H3YYEHUU  OOYyYaAIOIIMMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX PA3AEIIOB OMOJOIrMH Ha YPOBHE OCHOBHOIO
obmero obpazoBanusi, B 10—11 kmaccax 3Tu 3HaHUA TOMYy4arOT pasBuThe. Tak,
pacmiMpeHbl U YriayOJjeHbl OMOJOTMYECKUE 3HAHUS O PACTEHMSX, >KUBOTHBIX,
rpubax, OakTepusX, OpraHU3ME uYeJOBEKa, OOIIMX 3aKOHOMEPHOCTSX KU3HH,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U MTOMCKOBOTO
Xapakrepa, KOTOPhlE MOKHO HMCIOJIb30BaTh KAaK OPUEHTHUPHI ISl MOCIEAYIOIIETO
BbIOOpa mpodeccuu. Bo3mokHa Takke HMHTErpaiusi OMOJIOTMYECKUX 3HAHUM ¢
COOTBETCTBYIOIIMMHU 3HAHUSIMU, IMOJTYYCHHBIMU OOYUYAIOIIUMUCS TPU HU3YyUYCHUHU
bu3uKH, XUMUH, Teorpadui 1 MAaTEMATHKH.

CrtpykTypa mporpamMmbl 1o y4yeObHOMy mnpenmery "buomorusa" otpaxaer
CUCTEMHO-YPOBHEBBIM ¥ SBOJIOIMOHHBIA TOAXOAbI K H3Y4YEHUIO OHOJIOTHUH.
CornacHo UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTHU, XapaKTEPHBIE ISl AKUBBIX
CUCTEM Pa3HOT'0 YPOBHS OpraHU3AIMH, IBOJIIOIIMM OPraHUYECKOTO MHUpa Ha 3emJie,
COXpaHEHUs OMOJIOTMYECKOro pa3HooOpa3us IutaHeTsl. Tak, B 10 kiacce
U3y4alOTCSI OCHOBBI MOJIEKYJISIPHOM M KJIETOYHON OMONOrHH, SMOPUOJNIOTHH U
OMOJIOTUN DPA3BUTHUS, TEHETUKU U CEJICKIIUU, OUOTEXHOJOTUU U CHUHTETHYECKOU
OMOJIOTUH, aKTyalIU3UPYIOTCS 3HAaHMS OO0ydaromuxcs Mo OOTaHUKE, 300J0THH,
aHaromuu, (usznonorun uenoBeka. B 11 kiacce wu3ydaroTcs 3BOJIIOIMOHHOE
y4eHHe, OCHOBBI SKOJIOTHH U yueHue 0 buocdepe.

VYuebnsiii mnpeamer  «buonorus»  mpu3zBaH  00€CNEYUTH  OCBOEHUE
O00y4aroIIMMUCS OMOJOTUYECKUX TEOPUN U 3aKOHOB, HJIEH, TPUHIIMIIOB U MPABUJI,
JIeXKAIKUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUpPa, 3HAHUHN O
CTPOCHHH, MHOTO00pa3HMH MU OCOOCHHOCTSAX KIETKH, OpraHu3Ma, IMOIYJIALNH,
OMOLIEHO3a, SKOCUCTEMbI, O BBLAAIOUIUXCS HAYYHBIX JTOCTUKEHUSIX, COBPEMEHHBIX
UCCJIEIOBAHUSX B OMOJIOTUY, MPUKIIAJHBIX ACHEKTaX OMOJIOrMYECKUX 3HaHUW. J{is
pa3BUTHS U TOAJEPKAHUS HMHTEpeca OOydarIuxcsa K OHOJOTUH Hapsay co
3HAYUTEIBHBIM O0BEMOM TEOPETUUYECKOTO MaTepuala B COJAEPKAHUM MPOrpPaMMBbl
10 OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEN CTAHOBJICHHS U Pa3BUTHUSA
TOM WA MHOW oOjacTu OMONOTHH, BKJIAJOM OTEUECTBEHHBIX M 3apyOeKHBIX
YUEHBIX B PEIICHNE BAKHEUITUX OUOJIOTHYECKUX M KOJIOTUUECKHUX MTPOOJIEM.

[enp uzyuenus yueOHoro npeamera «buonorusy Ha yriryOJI€HHOM YpOBHE —
OBJIaJIcHNE  OOy4YaloIMMHUCS  3HAaHUSAMU O  CTPYKTYPHO-(YHKIMOHAJIBHOU



OpraHu3alldyd >KUBBIX CHCTEM pa3HOrO paHra MW NOPUOOpPETEeHHE YMEHUU
UCIIOJIb30BaTh 3TH 3HaHUSA B (JOPMUPOBAHUU MHTEpECa K OMpEIesEHHON o0nactu
npoecCHOHaNbHON JIeATENTbHOCTH, CBSI3aHHOW C OWOJIOTHEH, WU K BBIOODPY
y4eOHOT0 3aBEeICHUS IJIs1 TPOIOJKEHUS OMOJIOTMUECKOT0 00pa3oBaHusl.

JoctwxkeHne uenu u3ydyeHuss yuyeOHoro mnpeamera «buomorus» Ha
yTrayO0nEHHOM YPOBHE 00€CTIEUMBACTCS PEIICHUEM CIIEIYIONINX 3aa4:

OCBOCHHE OOYYaIOIIMMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHLEMIMIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBUiIax, COCTaBISAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOCHHOCTSX OMOJOTHYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMyJIALHMs, BUA, OMOTeOoLEeH03, Onocdepa); O BHIAAIOUIUXCS OTKPBITUAX
Y COBPEMEHHBIX MCCIIEIOBAHUSAX B OMOJIOTUH;

O3HAKOMJIEHHE OOYyYarolMXcsi C METOJaMU TO3HAHMSI KUBOW MPHUPOJBI:
UCCJIEIOBATEILCKUMU  METOJaMU  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTUM, SMOPHOJOTMA U OHOJIOTMM pa3BUTHUS, TE€HETUKU U
CeNIeKIINM, OWOTEXHOJOTUM W CHHTETHYECKOW OWOJIOTHH, TMaJCOHTOJIOTHH,
JKOJIOTUH);  METOJIaMH  CaMOCTOSITEJIBHOTO  IMPOBEJIEHUS  OMOJOTHYECKHX
UCCleIoBaHU B Jabopatopum M B 1pupojie (HabmroleHue, HM3MEpEHue,
DKCIIEPUMEHT, MOJIEJIMPOBAHUE);

OBJIaJIcHHE OOyYaroUIMMHUCA YMEHHUSIMU: CaMOCTOSATENbHO  HaXOIUTh,
aHAJIM3UPOBATh U HCIOJIb30BaTh OHOJOTMYECKYI0 HH(POPMALMIO; MOJIb30BAThCS
OMOJIOTMYECKON TEPMUHOJIOTMER M CUMBOJMKOM; YCTaHaBIMBATH CBA3b MEXIY
pa3BUTHEM OHOJOTMHM U  COLMAIBHO-DKOHOMHYECKMMHU M  3KOJOTHYECKHUMHU
npoOjemMaMu 4YeOBEYEeCTBa; OLIEHUBATh IMOCIEACTBUS CBOEH NEATEIBbHOCTH I10
OTHOILICHUIO K OKpY’KaloIlled NpUpOAHOM cpene, COOCTBEHHOMY 37I0pPOBBIO U
3IOPOBBI0  OKPYXKAIOIIUX  JIFOACH; OOOCHOBBIBATH H  COONIOAATH  MEPHI
npodriiakTUKU WHOEKIIMOHHBIX 3a00JIeBaHU, TIPABWIA TTOBEJEHUSI B MIPUPOJIE U
oOecrieyeHus: 6€30MacHOCTU COOCTBEHHON KU3HENEATEIbHOCTH B UPE3BBIYAMHBIX
CUTyallUsIX ~TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHBIC HAyUHBIE OTKPBITUS B 001aCTH OHOIOTHH;

pa3BUTHE y OOYYAIOMIMXCA MHTEJUIEKTYyaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEHN
B IIpPOLIECCE 3HAKOMCTBA C BBIJAIOIMIMMUCS OTKPBITUSAMH H COBPEMEHHBIMU
UCCIIEIOBAaHUSIMM B OHWOJIOTHH, pEIIaeMbIMH €10 MpobjeMaMH, METOI0Joruei
OHOJIOTUYECKOTO UCCJIeIOBAaHMUS, IPOBEICHUS AKCTIEPUMEHTAIIbHBIX
UCCJIEIOBAHMM, pelIeHHs] OMOJIOrMYEeCKUX 3a7a4, MOACIUPOBAHUS OMOJIOTUYECKHUX
OOBEKTOB U MTPOLIECCOB;

BOCIHUTAHUE Yy 00YyYarOIIMUXCsl [ICHHOCTHOI'O OTHOIICHUS K KUBOU MpHUpPOJE B
1EJIOM M K OTJIEJIbHBIM €€ 00beKTaM U SIBJICHUSIM; (POPMUPOBAHUE IKOJIOTUUYECKOMH,



TCHETUYECKOW TPaMOTHOCTH, OOIIEH KyJbTypbl TIOBEICHUS B TPHUPOJIE;
WHTETPAlUN €CTeCTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHre  OO0ydYaloIIMMHUCS  KOMIETEHTHOCTH B PallMOHAJIBLHOM
IPUPOAOIOIL30BaHUN (COOJIO/IEHNE TPaBUJ TOBEJIECHUS B MPHUPOJE, OXPaHbI
BUJIOB, DKOCHUCTEM, OHMOC(hephl), COXpaHEHUH COOCTBEHHOTO 3/I0POBbS U 3JJ0POBbS
OKpyXXaromux Jrojied  (coOmroneHuss Mep NpodUIakTUKU — 3a00JeBaHUM,
oOecrieueHne 0O€30MACHOCTH YKU3HEACATCILHOCTH B YPE3BBIUAWHBIX CHTYAIHSX
OPUPOAHOTO ¥  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJOTUYECKUX 3HAHUM U YMEHUHN B TTOBCEHEBHOM KU3HU;

CO3JaHM€  YCIOBUM  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYyYarOIIUMHCS
VHIMBUTy AJIbHOM oOpa3zoBaTeabHON TPACKTOPUH, crocoOCTBYOIIEH
NocJIeyIoneMy Tpo(ecCHOHATFHOMY CaMOOTIPEICICHUIO, B COOTBETCTBHH C
WHIMBUy AIbHBIMUA HHTEPECAaMH U MOTPEOHOCTSAMHU PETHOHA.

OO011iee YuCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOrMU Ha yriayOJeHHOM
YPOBHE CpeaHero oo01mero oopasoBanus, coctarisier 204 vaca: B 10 kmacce — 102
yaca (3 gaca B Hezento), B 11 kmacce — 102 gaca (3 yaca B HEJIETIO).

OT6op opraHu3alMoOHHBIX (HOPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTHU
OCYUIIECTBISIETCS ¢ YYETOM CHenu(pUKU €ro COJEp:KaHWs U HaIlpaBJIECHHOCTH Ha
MPOJOJDKEHNE OMOJOTUYECKOro 00pa3oBaHMs B OpPraHU3alUsX  CPEIHETO
po(ecCHOHANBLHOTO U BBICIIETO 00pa30BaHUS.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YUYEHUH OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBIIIETCSI TIPOBEJICHNE JTA0OPATOPHBIX WM MpaKTHUYeCKux paboT. Taxxke ydactue
OOy4YaromMXCcs B BBIMOJTHEHUH MPOEKTHBIX M YYEOHO-UCCIIEN0BATEIBCKUX PabdoT,
TEMaThKa KOTOPBIX ONPENEISeTCS Y4YUTeJIeM Ha OCHOBE HMEIOIIMXCA
MaTepPHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBHH.



COAEPKXAHME OBYUYEHUSA
10 KVIACC

Cognepxanue mporpamMsbl, BBIAEIECHHOE KYPCUBOM, HE BXOAUT B MPOBEPKY
rocyiapcTBeHHO# utoropou arrecraiuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHas OUOJIOTHUSI — KOMITJIEKCHasl Hayka. KpaTkasi uctopust pa3BUTHUS
Ouosornu.  buonornueckue HAaykKd W M3ydyaeMmble  UMHU  TPOOJIEMBI.
@OyHIaMEHTaJIbHbIE, MPUKIAJHBIE W TOUCKOBBIE HAay4dHbIC HWCCIEIOBAHUS B
OMOJIOTHH.

3HayeHue OuoJoruu B (POPMUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAay4YHOM
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonorueil. 3HaueHUe OUOJOTUM B
MIPAKTUYECKOM JEATEIIbHOCTA 4YEJOBEKa: MEIULHHE, CEIbCKOM XO34MCTBE,
MPOMBIILIEHHOCTH, OXPAaHE NPHUPOIBI.

JleMoHCcTpan U

[Toptpetsl: Apuctorensb, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. JlapBus,
VY. I'apseii, I'. Mennens, B. . Bepnanckuii, 1. I1. [1aBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, k. Yorcon, ®. Kpuk, /. K. benses.

Tabmuubr u cxembl: «CBsI3b OMOJIOTMHM C JIPYTUMU Haykammuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTEeMBbI U MX U3YYEHHUE

KuBble cucTeMbl Kak mpeaMer u3ydeHus Ouonoruu. CBOMCTBA >KHBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh W ILEJIOCTHOCTD,
CJIO)KHOCTh M YHOPSIAOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTb, CaMOOpraHU3alusl,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, K3MEHYMUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alydi >KUBBIX CHCTEM: MOJEKYJSIPHBIM, KIIETOYHBIM,
TKAHEBBIM, OpPraHU3MEHHBIMN, MOMYJIIUMOHHO-BUI0BOM, AKOCUCTEMHBIN
(OuoreoueHotuueckuii), oOuocdepusiii. Ilpouecch, npoucxonsiiie B KHBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKM3HB Kak (opma CylecTBOBaHUS
Marepuu. Hayku, n3yydaromue ,)uBble CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3alUU.

N3ydenne kuBbIX cucTeM. Meroasl Ouosiorndeckor Hayku. HaOmronenwe,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHanu3. [loHsaTue o 3aBucuMoOn 1
HE3aBUCUMOW TiepeMeHHOU. IlnanumpoBanue skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumnote3a. [lonstre BBIOOPKH M €€ TOCTOBEPHOCTH.
Pa3bpoc B Ouonornueckux JaHHbIX. OIEHKa JOCTOBEPHOCTHU TMOJYyYEHHBIX
pe3yibTaToB. [IpuumHBI UWCKak€HUsT PE3yJIbTATOB JSKcrepuMeHTta. llonarue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmunpel u cxembl: «OCHOBHBIE TIPU3HAKU JKU3HW», «buosorunyeckue
cucteMbl», «CBOWCTBAa KUBOW MaTepun», «YPOBHU OpraHU3ALMNU KUBOU
npuponb», «CTpoeHHE MKUBOTHOW KIIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHoB YeJIOBEUECKOro opraHuszmay», «buoreoinenos», «buochepa», «Metobl
W3YUYCHHUS )KUBOM ITPUPOIBI».

O6opynoBanue:  jmabopaTopHOe  OOOpyJOBaHWE  1Jisi  TPOBEICHHUS
HaAOJII0ICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckass padora «lcnonp30BaHUE pA3IUYHBIX METOAOB MpH
W3YUYEHHH JKUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTku

Knerka — cTpyKTypHO-QYHKIMOHAIbHAs eAWHUIA XKuBoro. HMcropus
oTkpbiTua KieTku. Paboter P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHOH KJICTOYHOU
TEOPUHU.

MeTonbl  MOJIEKYJSIDHOM M KJIETOYHOW  OMOJIOTMM:  MHUKPOCKOMUS,
xpomatorpadus, 37meKTpodope3, MeTOJ MEUEHBIX aToMOB, Au(QepeHnnaIbHOe
HeHTpUYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue @OuUKCUPOBAHHBIX
Ka1emoK. DIEeKTpOHHasi MUKpockonus. Kougoxanvnas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemok.

JleMoHCcTpanumn

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

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOM, «DJIEKTPOHHBI MHKPOCKOIDY,
«HMcTopust pa3BUTHS METOAOB MUKPOCKOITUIY.

OOopynoBaHue: CBETOBOM MHMKPOCKON, MHKPOIpENapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAITBHBIX KIETOK.

IIpakTuueckas padora «l3yueHne MeETONOB KJIETOYHON OUOIOTUU
(xpomarorpadus, aektpodope3, auddepeHaATbHOE [EeHTPUPYTUPOBAHUE,
[TL1P)».

Tema 4. XumMuueckasi OpraHn3anus KJIeTKH

XUMHYECKUM COCTaB KJIETKH. Makpo-, MUKPO- U YJIbTPAMUKPOIJIEMEHTHI.
Boma u €€ ponp Kak pacTBOpPUTENS, PEAreHTa, y4acTHE B CTPYKTyPUPOBaHUU
KJIETKH, TETUIOPETyJsiuu. MuHepaibHble BEIIECTBA KJICTKH, UX OWOJIOTHYECKas
poJib. POJIb KATHOHOB U @aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBAa KIETKU. buosorndeckue mnonumepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl OelKoBOW MoJekyibl. [lepBuunas
CTpyKTypa Oeika, MeNnTHIHas CBi3b. BTopuyHas, TpeTU4Has, YETBEPTHUUHAS
cTpykTyphl. Jlenatypauus. CsoiictBa OenkoB. Kiaccudukanuss — Genkos.
buonornyeckue pyHkimu 0enkoB. [Ipuonsi.



VYrineroasl. MoHOCaxapuabl, TUCaXapu/ibl, OJIUTOCAXapHUAbl U MOJIUCAXAPU/IBI.
OO0mwmii TUTaH  CTPOCHHUS U (PUBUKO-XUMUYECKHE CBOMCTBA  YTJICBOJIOB.
buonornyeckue GyHKIMHN YTIIEBOIOB.

Jlununer. M'aapodunbHO-THAPOGOOHBIE CBOMcTBa. Kitaccudukaiys TUIUI0B.
Tpurnuuepunbl, QocPoaunuabl, BOCKH, cTepounbl. buonornueckue QyHKUUU
aunuoB. OO1IMe cBOKWCTBAa OMOJIOTHYECKIX MEMOpaH — TEKY4YeCTbh, CIIOCOOHOCTH K
CaM03aMbIKaHUIO, MOJTYTPOHUIIAEMOCTb.

Hyxneunoseie kucnotsl. JJHK m PHK. CrpoeHne HyKIEHMHOBBIX KHUCIOT.
Hyxneorunpl. Ilpunnun kommiementapuoct. [IpaBuno Yapradda. Crpykrypa
JHK — nBoiinas cnupans. MectoHaxoxaeHue u ouonornueckue Gpynkuuu JJHK.
Bunst PHK. ®ynknun PHK B knetke.

Crpoenue moisexkynbl AT®. Makpospruueckue cBsizu B Mmosiekyie ATO.
buonorunyeckue ¢pyuknun AT®. BoccTtaHoBIEHHBIE IEPEHOCUUKH, UX (PYHKIIUU B
kietke. [pyeue wykneozuompugocgpamer (HT®). CexBenupoBanue JHK.
Memoowl cenomuxu, mpancKkpunmomuKu, npomeoMuKu.

CtpykTypHass Ouoyiorwsi: OMOXUMHUYECKHE U OMO(DHU3NIECKUE MCCIICIOBAHUS
cocTaBa UM TMPOCTPAHCTBEHHOM CTPYKTYphl OWOMONEKyn. Mooderuposarue
CMPYKMypsl U QYHKYULi OUOMONEKYI U UX Komniekcos. KomnvromepHuiti Ousaun u
OpeanuyecKull CuHme3s OUOMONEKYN U UX HENPUPOOHBIX AHAN0208.

JleMoHCcTpanumn

[Toptpetsr: JI. [Tonunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Caurep, C. IIpy3unep.

[narpammbr:  «PacnpeneneHne XUMHAYECKHX 3JEMEHTOB B HEXHUBOU
npupoze», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOW MPUPOIEY.

Tabmuiel u cxembl: «llepuoguueckass TabMuIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJEKyJbl BOJb», «BemectBa B coctaBe OpraHuzmoB», «CTpoeHHe
MOJIEKYJIbI  Oenkay, «CTpyKTypbl OENIKOBOM MONEKyIb», «CTpoeHHE MOJIEKYI
yrieBoaoB», «CTpoeHne MOJIeKyn JHOUAOBY», «HyKIeMHOBBIE KHCIOTBI»,
«Ctpoenue Mmonekyasl ATOy.

ObopynoBaHue: XMMHYECKast MOCYy1a U 000PYI0BaHHE.

JlabopaTopHasi padora «O0HapykeHHE OCJIIKOB C TTOMOIIbIO KaUeCTBEHHBIX
peaKIUID».

JlaGopaTtopnass  paGora  «JccrmenoBaHWe — HYKJIEHHOBBIX  KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK PA3JIUYHBIX OPTaHU3MOBY.

Tema 5. Ctpoenue nu QyHKIUM KJIETKH

Tumnbel KIETOK: JyKapuoTHueckas W Mpokapuotuyeckas. CTpyKTypHO-
byHKIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHue npokapuoTuueckoit kiaeTku. Knerounast creHka OakTepuil u apxeil.
OcoOEHHOCTH CTPOCHHS TEeTepOTpPOHONW U aBTOTPOPHON MPOKAPUOTUIECKUX
KJIETOK. MecTO U poJib MPOKapHuoOT B OMOIIEHO3aX.

Crpoenue u GyHKIMOHUPOBAHUE AYKapUOTUYECKON KJICTKH.
[Inazmatuueckass wmemOpana (ruazmanemma). CTpykTypa IUIa3MaTUYECKON
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IMIa3MaTHUECKyl0 MeMOpaHy: MacCHUBHBIN
(uddy3us, obneruénnas auddysus), aKTUBHBIN (IIEPBUYHBIMA U BTOPUYHBIN
aKTUBHBIA TpaHcnopT). [lomymponuriaemMocts MemOpanbl. Pabotra HaTpuii-
KaJMEeBOro Hacoca. DHJOLMTO3: MUHOLMTO3, paronuTo3. Dk301uTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOM CTEHKH pacTeHUM, rpuloB.

Hutomna3ma. [uto3ome. Llutockener. [IBmxenne nurormiazMbl. OpraHoUIbI
wietkn. OmHOMeMOpaHHBICE OPTraHOWIBI KIETKH: HHAOIJIA3MATHYECKas CETh
(BIIC), anmapat I'onbmku, JTU30COMBI, UX CTpoeHHe M (yHKIUU. B3aumocBsa3b
OJTHOMEMOpPAHHBIX OPraHoua0B KieTKH. CTpoeHHe TpaHyJSIPHOTO PETUKYIIyMa.
Mexanusm nanpaenenus 6enxos ¢ IIIC. CuHTe3 pacTBOPUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. Imaakuii  (arpaHyJsipHbIA)  SHIOIUIA3MATUYECKUI
petuxynym. CekperopHast pyHkius anmnapata ['onbmku. Moougurkayus d6enkos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame I onvoxcu. TpaHcnopt
BEIIECTB B KJIETKE. Bakyonu pacturenbHbIx KiIeTOK. Kiietounbiid cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWUJbl  KIJIETKH:  MUTOXOHIPHUH,  IUTACTH]BI.
Ilpoucxoorcoenue mumoxonopuii u niacmud. Cumouozenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoerne u (QyHKIIMM MHUTOXOHIpUN u Tuiactun. l[lepBuunsie,
BTOPUYHBIE U  CJOXHBIE  IUIACTUAB  (DOTOCHUHTE3UPYIONIUX  DYKAPHOT.
XJ0pOIIacThl, XPOMOILIACTHI, TIEHKOIIACTHI BHICIIMX PACTEHUH.

HememOpanubie opranouasl kieTku CTpoeHue M (pyHKUMH HeMeMOpaHHBIX
OpraHOUJI0B KJIETKH. Pubocomsl. IIpomesrxcymounvle Quramenmol.
MuxkpodunameHTsl. Akmunogvle Muxkpoguiamenmol. MBpIIEUHbIE  KIIETKH.
Axmunosvie KOMHOHEHMbl HeMbluleyHblx Kiemok. MukpoTpy6ouku. KnetouHbrit
neHtp. CTpoeHME U JABWKEHHE KIYTUKOB U pecHHYeK. MHUKpOTpyOOUKH
muToriasmel. Llentpuons. benku, accoyuupogannvie ¢ MuxpoguiameHmamu u
muxpompyooukamu. MomopHvie 6enku.

SAnpo. OGomnouka siipa, XpOMaTHH, KapHoIia3Ma, SAPBIILIKH, UX CTPOCHHUE U
bynkuuu. SnepuHpiii O0enkoBbI MaTpukc. lIpocTpaHCTBEHHOE pPacHOOKEHHE
XpOMOCOM B HHTep(a3zHOM siape. Iyxpomamur u cemepoxpomamun. benxu
XpOMaTWHa — TUCTOHBL. Jlunamuxa s0epHou 000104YKU 6 Mumo3ze. HoepHuvlil
MPAaucnopm.

Kiierounsle BkitoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHHE DYKApUOTHUECKOW KiIeTkm», «CTpoeHme
JKUBOTHOW  KJETKW», «CTpO€HHE  pacTUTENbHOM  KiIeTKW», «CtpoeHue
MUTOXOHAPUMNY», «Apo», «CTpoeHne NpOKapUOTHUYECKON KIIETKU.

OO6opynoBaHME: CBETOBOM MUKPOCKOIN, MHUKPOIpENnapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlaGoparopHass pabGora «l3ydyeHue CTpOEHHS KIETOK PA3JIUYHBIX
OpraHU3MOBY.

IIpakTuyeckas padora «/3ydeHne cBOWCTB KIETOYHOW MEMOpaHBI.

JlabopaTtopnass padora «JcciaegoBaHue MiuasmoiM3a W JAEIUIa3Moju3a B
PACTUTENbHBIX KIIETKaX».

IlpakTnueckass paGora  «l3ydyeHue  JABUKEHUS  LUTOIJIA3Mbl B
PACTUTEINIbHBIX KIIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpaleHie JHEPIHMH B KJIIETKe

AcCUMUIISALNS U TUCCUMWISIIIUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumbsl oomMeHa
BCIIECTB: aBTOTPOGHBIN W TeTepOTPOdHBIA. YUacThe KHUCIOpPOJa B OOMEHHBIX
mpoiieccax. OJHEpPreTuueckoe oOecredeHne KieTku: mnpeBpamnieHue ATO B
OOMeHHbIX Tpoleccax. DepMEHTATUBHBIN XapakTep pPeaKIud KJIETOYHOTrO
Metabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXaHHU3M JICHCTBUSI.
Kodepmentsl. Otnuuns pepMEHTOB OT HEOPTraHMYECKUX KaTalau3aTopoB. bemku-
aKTUBATOPbl M OEITKU-UMHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEepMEHTATHBHBIX
peakiuii OT pa3IMIHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKHUX BelleCTB B KieTke. DorocuHTes.
AHOKCcueeHHblll U OKcueeHHblll Gomocunme3 y obaxkmepuii. Ceemocobuparoujue
nUSMeHMbl U NUSMEHMbl PeaKyuoHHo20 yeumpa. Poib XJIOPOILUIACTOB B IPOLECCE
dotocunteza. CBeToBas u TeMHOBas Gaszbl. Pomoodvixanue, Cs., Cy. u CAM-munuor
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BnusiHue paznuyHbix (PaxTopoB
Ha CKOpOCTh (poTocuHTe3a. 3HaUeHue (PoTocuHTE3A.

XEMOCHHTES. Pa3noo6pasue OPTraHU3MOB-XEMOCUHTETUKOB:
HUTpUUIUpyomue OaKTepuH, XKele300aKTepur, cepoOaKTepHH, BOJOPOIHBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHa’poOHbIe opraHu3Mbl. Buaer Opoxenus. [IpomykTbl OpoKeHHS W WX
WCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUM U BO30YAUTENH OOJIE3HEH.

AspoOHbIe OPTraHU3MBI. Oransl JHEPreTUYECKOro oOMeHa.
[TogroroButenbHbIM 3Tan. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTIICHUE TIIFOKO3bI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JbIXaHUE. POIb MUTOXOHIpUH B
npolieccax onongoruyeckoro okucnenus. [uknmnueckue peakiuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeus memopannoz2o epaouenma npomonos. Cunmes



ATD: paboma npomonnoi AT®-cunmaser. llpeumyniecTBa a’poOHOTO MyTH
oOMeHa BeIIecTB nepes aHadpoOHBIM. DPGHEKTHBHOCTh SHEPTETHUECKOTO OOMEHa.

JemoHcTpanuu

[Toptpetsr: k. Ilpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, 11. Murtuenn, I'. A. 3aBap3uH.

Tabmuupl 1 cxeMbl: «DOTOCHHTE3Y, « JHEPreTHUECKU 00Men», «brocunTes
oenka», «CtpoeHue pepMeHTa», «XEeMOCUHTE3.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, OOOPY/IOBAHUE JJIsl MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

JlaGopaTropnass padora «l/3ydyeHue  KATaAJIUTUYECKOM  aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTajla3bl)y.

JlabopaTtopnasi pabGora «M3ydeHne (HEPMEHTATUBHOTO PACIICTICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIIETKAX).

JlabopaTopnasi padora «CpaBHeHue mporieccoB  (OTOCHMHTE3a U
XEMOCHUHTE3a».

JlabopaTopHasi padora «CpaBHeHUE POIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsiencrBeHnass uHGopManus M peaju3anus eé B KieTKe

Peakuun mMarpuyHoro cuHres3a. [IpuHUINUN KOMIUIEMEHTAPHOCTH B PEaKLMIX
MaTpUYHOTO CHHTe3a. Peanm3anms HaciaeACTBEeHHOW MHGOpManun. [ eHeTnuecKui
KoJ, ero cBoiWcTtBa. TpaHckpumius — MarpuuHblii cuHTe3 PHK. Ilpunumms
TPAHCKPUMIMU: KOMIUIEMEHTAPHOCTh, aHTUIMAPAIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe. Hexooupyrowue PHK.

Tpancnauus u e€ stansl. Yuactue TpancnoptHeix PHK B 6uocuntese Genka.
VYcnosust Ouocunre3a Oenka. KomupoBanue amuHokucior. Ponb pubocom B
OonocuHTe3e Oenka.

Coepemennvie npedcmasnenusi o cmpoenuu 2enog. OpraHusanus resoma y
MPOKAapUOT U 3YKapUOT. Peryisiius akTUBHOCTHM I'€HOB Yy NpOKapuoT. I'mmortes3a
onepona (d. XKako0, XK. Mano). Moaekynapuvie mexanuzmovl IKCHpeccuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOLIECCOB B KieTke. KiieTounblii romeocTas.

Bupycbl — HekseTouHble (OPMBI KU3HU U O0JUTaTHBIEC Mapa3uThl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBHPYCOB, OakTepuodaron. Kusnennwiii yuki
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasa.

Bupycurie 3a0oneBanus 4enoBeka, )KUBOTHBIX, pactenuit. CIIN]J], COVID-
19, counanbHble U1 MEAULIMHCKUAE TPOOIIEMBI.

Buoungpopmamuxa: unmeepayus u anaiusz oonvuux maccusos («bigdatay)
CMpPYKMYpHuIX buonocuyeckux oannvix. Hanomexuonoeuu 6 buonocuu u meouyuHe.
Ilpoepammupyemoie pynxyuu 6eakos. Cnocodovl 0ocmasKu 1eKapcms.



JlemoHcTpanuu

[Toprpetsr: H. K. Kosbiios, /I. 1. UBaHOBCKUIA.

Tabmuiel 1 cxemsl: «buocunre3 Oenkay, «l'eHeTHYeCKU Kol», «Bupych»,
«bakrepuodarmy.

IIpakTuyeckas padora «Co3naHrue MOJEIN BUPYCA».

Tema 8. ZKnsHeHHBIH UK KJIETKH

Knerounslii 1muki, ero mnepuonasl u peryisius. Wurepdaza u MuUTO3.
Oco0OeHHOCTH TIpOIecCOB, MpoTeKarmmx B uHTepdase. [loaroroBka KieTku K
nenennto.  [IpecunTeTndyeckuit  (MOCTMUTOTHYECKHH),  CHUHTETHYECKUH U
MOCTCUHTETHYECKUH (MPEMUTOTUUECKUI) TIEPUOIbI UHTEP(DA3HI.

Martpuunsiii cunres JAHK — permkanuya. Ilpuamuner perumkanvu JITHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIM  CHHTE3, aAHTUNAPAJIIEIBbHOCTD.
Mexanusm pernkanuu JIHK. Xpomocombl. Ctpoenue xpomocoM. Ternomepsl u
TeromMepaza. XPOMOCOMHBIM Ha0Op KJIETKM — KapuOTHUIl. JIUTJIOWAHBIA W
rariougHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

Henenue xnetkn — wmuto3. Craguum MHUTO3a U TPOUCXOJAIINE B HUX
npoueccel. Tunel muto3a. KapuoknHe3 u nuTokuHe3. buosiornueckoe 3HaueHue
MHUTO3a.

Perynsuusa MUTOTHYECKOrOo IMKIA KiIeTKH. [IporpamMmupyemasi KieToyHas
rubesp — anomnros.

Knerounoe sapo, XpoMocombl, (DYHKIIMOHANbHAs TE€HOMHUKA. Mexauusmol
nponugepayuu, oupgepenyuposxu, cmapenus u euberu xiemox. «l{ugposas
K1emKka» — Ououngopmamuyeckue Mmooeiu QyHKYUOHUPOBAHUSL KIeMKU.

JlemoHcTpanuu

Tabnuupl U cxembl: <«OKW3HEHHBINM ITMKI KIETKW», «Mutos»n, «CTpoeHue
xpomocomy, «Pemnukanus JJHK».

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

JlabopaTopnass  pabGora  «l3ydyeHne  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpENapaTax».

JlabopaTopHnas paGora «HaOntoieHre MUTO3a B KJIETKaX KOHUMKA KOPEIKa
JyKa (Ha TOTOBBIX MUKPOIIPENAPATAX ).

Tema 9. CrpoeHue u GyHKIMHM OPraHU3MOB

buonornueckoe pa3zHooOpasue OpPraHu3MOB. OHOKJIETOYHBIE,
KOJIOHHAQJIbHBIEC, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcOoOCHHOCTH  CTPOEHHUS U JKU3HEACSITEIIBHOCTH  OJHOKIJIETOYHBIX
opranu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TpPUObI, OJHOKJIETOYHBIC
BOJIOPOCIIH, APYTHUE NPOTUCTHI. KOTOHUAIBHBIE OPTAHU3MBI.



B3anMoOCBs3p 4YacTel MHOTOKJIETOYHOTO OpraHu3Ma. [KaHW, OpraHbl H
cucteMbl opranoB. OpraHusM Kak eIMHoe 1enoe. ['omeocras.

Txkanu pacrenuil. TuIBI pacTUTENbHBIX TKaHeW: oOpa3oBaTeibHas,
MOKPOBHAs, MPOBOJAIIASA, OCHOBHAs, MexaHudeckas. OCOOEHHOCTH CTpPOECHMUS,
(GyHKLIMN U paclofiOKEHUs] TKAHEH B OpraHax pacTEHUU.

TkaHM JKMBOTHBIX M YEJIOBEKA. THIBI XKUBOTHBIX TKaHEW: DIIUTEIWAJIIbHAS,
COEJIMHUTENbHASA, MbllIeyHasi, HepBHas. OCOOEHHOCTU CTpOeHUs, (QYHKUUA U
PACIIOJIOKEHMS TKAHEN B OpPraHax KMBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHblE M T'€HEpaTUBHBIE OpraHbl pacteHuil. OpraHel U
CUCTEMBbI OPTraHOB KUBOTHBIX U 4esioBeKa. OyHKIMU OPraHOB U CUCTEM OPraHOB.

Omnopa Ttena opranu3moB. Kapkac pacrenuid. CKeneTbl OJHOKIETOYHBIX HU
MHOTOKJIETOYHBIX XUBOTHBIX. HapyxHblii M BHyTpeHHHU ckeneT. CTpoeHue u
THUIIBI COEJUHEHUS] KOCTEN.

JIBmkeHne  opraHu3MoB.  JIBHJKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOUTHOE, KT'YTHKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PacTEHHI:
TPONMU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX W YEJIOBEKA:
MblleyHas cuctema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

IIutanne opranuszmoB. IlormomeHune BOABI, YIJIEKMCIOrO Ta3a W
MUHEPAJIBHBIX BEIIECTB pacTeHUsAMU. lIuranue kuMBOTHBIX. BHyTpumnosocTHOE U
BHYTPUKJIETOYHOE TNuUIIeBapeHue. lIuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHEnbI
NUIIEBAPUTENBHOrO TpakTa. lIumeBapurenbHble keneswl. [lnmmeBaputenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3moB. [[pixanue pactenuit. J{pixanue >kuBoTHbIX. Juddysus
ra3oB 4epe3 MOBEPXHOCTh KIeTKU. KoxkHoe abixaHue. JlpIxarenbHasi MOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIOLMOHHOE  YCIIO)KHEHHE CTPOEHMS JIETKMX IMO3BOHOYHBIX JKUBOTHBIX.
JlpixarenbHas cucTeMa 4eloBeKa. MeXaHW3M BEHTWIALMHU JIETKUX Yy NTUL U
MieKkonuTaromux. Perymsus apixanus. JlpixatenbHble 00bEMBI.

TpaHcnopTr BeELIECTB Y OpPraHU3MOB. TpaHCIOPTHBIE CUCTEMbI PACTECHUM.
TpaHncropT BemecTB y JKHMBOTHBIX. KpoBeHOoCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTtemMa IO3BOHOYHBIX JKMBOTHBIX U d4enoBeka. Cepaue,
KPOBEHOCHBIE COCYyIbl M KpoBb. Kpyrm KkpoBooOpameHus. OBOJIOLUOHHBIE
YCIIO)KHEHUSI CTPOEHUSI KPOBEHOCHOM CUCTEMBbI [TO3BOHOYHBIX KUBOTHbIX. Paborta
cepAua U €€ peryJssusl.

Brinenenue y opranusmoB. Beigenenue y pacteHuil. Bwinenenue y
KUBOTHBIX. CoKparutenbHble Bakyonau. Opransl BblaeneHus. PuibTpanus,
CeKpelrs U 00paTHOE BCaChIBaHHE KaK MEXaHM3Mbl pabOThl OPraHOB BbIACICHUS.
CBs13b MOJIOCTH TE€JIa C KPOBEHOCHOM M BBIACIMUTENBHON cucTeMaMu. Beiaenenue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHune n (HyHKIMOHUPOBAHUE
Hedpona. OOpa3zoBaHNEe MOYH Y YEJIOBEKa.

3ammTa y OpPraHu3MOB. 3alluTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHOpBI
OakTepuii M UUCTHI MPOCTEHIIMUX. 3alUTa y MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. Cpeacrsa macCUBHOM M XUMHAYECKOM 3a1UThl. DUTOHIUBI.

3amura 'y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M HMX HPOU3BOJHBIE.
3ammTa opranu3zMa ot OosesHeil. UMMmyHHas cuctema uenoBeka. KiieTouHblil u
TYMOPaJIbHBI WUMMYHUTET. Bpoxa¢HHBIH W NpUOOpPETEHHBIN crenupuIecKui
UMMYHHUTET. Teopusi KIOHAIbHO-celeKTUBHOro ummyHnurera (I1. Opmmux, ©. M.
bepuer, C. Tonerara). BocnaniurenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHU.

Pazgpaxkxumocte ¥ peryisiuus 'y OprammsMmoB. PazgpaxumocTts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcuchel. PaszgpaxumocTts u  peryisimus y
pacteHuil. PocToBbIe BelecTBa U X 3HAYEHUE.

HepBHas cucremMa u peduekTopHas peryjsiuus y >KUBOTHbIX. HepBHas
cucTemMa M €€ OTHENbl. DBOJIIOLUOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CHUCTEMBI
y KUBOTHbIX. OT/AEIBl TOJIOBHOTO MO3ra MO3BOHOYHBIX JKHBOTHBIX. Peduiekc u
pednexropHas ayra. besycioBHbIe U yCIOBHbBIE PEQIICKCHI.

['ymopanbHast peryJyisinus U SHAOKPUHHAsI CUCTEMA >KUBOTHBIX U UYEJIOBEKA.
JKene3pl HHOOKPMHHOW CUCTEMBI M HX TOpPMOHBL. JlelCTBHE TOPMOHOB.
B3auMoCBsi3b HEpBHOM M SHIOKPUHHOM cucTeM. [umnoTtanamo-runodusapHas
cUCTEMA.

JlemoHcTpanuu

[Toprper: U. I1. I1aBnos.

Tabmuubl u cxembl: «OIHOKIETOYHBIE BOJOPOCIH», «MHOTOKIETOYHBIE
Bojopocnn», «baktepumn», «llpoctrelimue», «Opranbl LBETKOBBIX PACTEHUI,
«CucteMbl  OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHUe
HaceKoMbIx», «TkaHu pacrenuil», «KopueBbie cuctembr», «CTpoeHue ctediisy,
«CTpoeHHE JHCTOBOM IUIACTUHKW», «TKaHM KUBOTHBIX», «CKEIET 4YeIOBEKay,
«IImmeBapurenbHas cucrema», «KpoBeHocHas cucremay», «/lpixarenbHas

CHUCTEMAaY, «HepBHass  cucremay, «Koxay, «MplllIeuHass ~ CUCTEMay,
«BpigenurenbHas CcUCTEMa», «DHAOKpPHMHHAs cucTteMa», «CTPOEHHE MBI,
«Ammynuter»,  «KuimieunomnosioctHeie», «CxeMa  TUTaHUA  PACTEHUI»,

«KpoBeHOCHbIE CHUCTEMBl TIO3BOHOYHBIX JKMBOTHBIX», «CTpO€HHE THIPHDY,
«CtpoeHue 1uiaHapun», «BHyTpeHHee CTpoeHHe IOKIeBOro uepss», «HepBHas
cuctema peio», «HepBHas cucrema ssrymkm», «HepBHas — cucrtema
npecMbikaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrema
MIIeKonuTaux», «HepBHas cuctema yenoBeka», «Peduexcy.



OOopynoBaHue: CBETOBOM MHUKPOCKOIN, MHKpPOIpenaparbl OJIHOKJIETOYHBIX
OpraHW3MOB, MUKpOIIpENapaTbl TKAHEH, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIUU
HACEKOMBIX, UTJIOKOXHUX, KUBBIE SK3EMIUISIPhl KOMHATHBIX pacTeHUi, repbapuu
pacTeHHMil pa3HbBIX OTAEJIOB, BIAXHBIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX >KMBOTHBIX, CKEJET 4YeJIOBEKa,
o0opy0BaHuE JJIs JEMOHCTPALIMH IOYBEHHOTO ¥ BO3YIIHOIO MUTAHUS PACTEHUH,
pacuierieHus Kpaxmasia u OelKoB Mo/ IeHCTBUEM (PEPMEHTOB, 00OPYAOBaHUE IS
JEMOHCTPALUU OIBITOB IO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma
JbIXaTeNIbHBIX JBUKEHUH, MOJIEIIH TOJIOBHOTO MO3ra Pa3InYHbIX )KUBOTHBIX.

JlaGopaTopHas padora «/3yueHrue TKaHEH pacCTCHUIN».

JlaGopaTopHasi pabora «/3yueHrue TKaHEN KUBOTHBIX).

JlabopaTopHnasi padora «3yueHre opraHoB IIBETKOBOI'O PACTEHHUS.

Tema 10. PazmHokeHUe 1 pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHHUS OpraHU3MOB: Oecrosnoe (BKJIIOYas BEreTaTUBHOE) U
nojsioBoe. Buael  Oecrnonoro  pa3MHOXEHHUS:  IOYKOBAaHUE,  CHOPYJSLuS,
(parMeHTanus, KIOHUPOBAHUE.

ITonoBoe paszmHokeHue. IlojoBble KIIETKH, WM rametsl. Meio3. Craauu
Meiio3a. [ToBenenne xpomocom B Meito3e. Kpoccunrosep. buonornyeckuii cMbICi
M€Ho03a M IIOJIOBOTO IIpolecca. Mewo3 W €ro MeCTO B JKM3HEHHOM IHKJIEC
OpraHU3MOB.

IIpenzapoasiiieBoe pazsutue. ['amerorenes y xKuBOTHBIX. [1010BbIE XKele3bl.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmiogoTBOpeHHe U SMOPUOHAILHOE pPa3BUTHE JKUBOTHBIX. CrocoOBI
OILTOIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NHnuBuayaibHOE pa3BUTHE OPTraHU3MOB (OHTOT€HE3). DMOPHUOJIOTHSI — HayKa
O pPa3BUTUHU OPTaHU3MOB. Mopghozenez — 00Ha U3 2naguvix npoodIem IMOPUOTIOSUL.
Konyenyuss mopgocenos u mooderu mopghoeenesa. Ctaguum >MOpHOreHe3a
XKUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenuwe. Tumbsl  apoOieHus.
Jlemepmunupoeannoe u Hedepmunuposanunoe oOpoobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JPOOJICHUS MIIEKOMUTAIOIMIUX. 3apOJbIIICBbIE JINCTKU
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEU U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIUSIHUE YacTel pa3BUBAIONIIETOCS 3apojbliia (dMOpPHOHANbHAS WHIYKIINS).
Jakjagka IUIaHA CTPOCHUS KUBOTHOIO Kak pPeE3yibTaT HEPaAPXUUECKUX
B3aMMOJICUCTBUI TE€HOB. BiusHue Ha 3>MOpHUOHANBHOE pPAa3BUTHE PA3IUYHBIX
(haKTOpPOB OKPYKAIOIIEH CPEIIbI.

Poct u pasButue xuBOTHBIX. I[locTamMOpuoHanbHBIM mepuoj. Ilpsmoe u
HermpsiMmoe pas3BuTue. PaszButne ¢ wMetamopdo3oM y O€CMO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHOJOrMYeckoe 3HAUYEHHE NPSIMOrO U HEMPSMOIo



pa3BUTHS, UX PACIPOCTPAHEHUE B NpUpoje. Tumbsl pocta KUBOTHBIX. DAKTOPHI
PETYISIUU POCTA JKUBOTHBIX U 4esoBeka. CTaany moCcTIMOPHOHAIIBHOTO Pa3BUTHUS
y ’KMBOTHBIX U 4esioBeka. [lepuoasl oHToreHesa uenoBeka. CTapeHre U CMepTh Kak
OHMOJIOTHYECKHE MTPOIIECCHI.

Pa3smHoxxenue u pasButue pacteHuid. ['ametodutr u cnopodut. Meio3 B
KU3HEHHOM IuKie pacteHuid. (OOpazoBaHue cCHoop B IMpolecce Menosa.
['amerorene3 y pacreHud. OIJIONOTBOPEHHE W Pa3BUTHE PACTUTEIBHBIX
opranu3MoB. J[BoiiHOE OIJIOIOTBOPEHHE Y IBETKOBBIX pacTeHui. OOpa3oBaHue U
pa3BUTHE CEMEHHU.

MexaHn3MBbl pETyIsIAA OHTOI€HE3A Y PACTEHUM U JKUBOTHBIX.

JlemoHcTpanuu

IToptpetsi: C. I'. HaBamwun, X. [lIneman.

Tabmuel 1 cxembl: «BereratuBHOe pasmHOXKeHHE», «THIBI Oecronoro
pa3sMHOXKEHUD», «Pa3MHOKEHME XJIAMHJOMOHANb», «Pa3MHOMXEHHE SBIJICHBI»,
«PasMHOXeHue ruapb, «Menos», «XpoMocoMbdy, «l'amerorenesy», «CTpoeHue
AUIEKIIETKU U crepMmaro3oujia», «OCHOBHBIE CTaauu OHTOreHezay, «lIpsmoe u
HenpsiMoe pasBuTue», «Pa3zButme wmaiickoro xyka», «Pa3Butue capaHumny,
«Pa3zBuTue nATymku», «JIBOiHOE OIJIONOTBOPEHHE Yy ILIBETKOBBIX PACTEHUN»,
«CTpoeHue ceMsiH OJTHOJOJIbHBIX U JBYIOJIbHBIX pacTeHU», «KU3HEHHBIN LMK
MOPCKOM  KamycTb», <«OKW3HEHHBIM 1IUKI MXa», <« KHU3HEHHBIM  IUKII
ManopOTHUKA», « KU3HEHHBIN LIUKII COCHBDY.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpOMNpenaparsl SHIEKIETOK U
CIIEpMATO30UI0B, MOJAENb «L MK pa3BUTHS JIATYILIKIW.

JlabopaTopHasi padora «/3yueHne cTpoeHus MOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOITpENapaTax».

IIpakTuuyeckass padora «BplsiBlieHME NOPU3HAKOB CXOACTBA 3apOJbIIIECH
ITO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnass padora «CrpoeHHEe OpraHoB pPa3MHOKEHHUS BBICHINX
pacTeHUN».

Tema 11. I'eHeTuka — Hayka O HaCJeJACTBEHHOCTH M HM3MEHYHBOCTH
OPraHu3MoB

Hcropust CTaHOBJICHUS ¥ pPa3BUTHS TEHETUKM Kak Haykud. PaGoter I
Menpens, I'. ne @pusa, T. Moprana. Posb 0T€UeCTBEHHBIX YYEHBIX B Pa3BUTHUU
reHetuku. Pa6otel H. K. KonsiioBa, H. M. BaBunosa, A. H. benosepckoro, I'. /1.
Kapnieuenko, 10. A. ®ununuenko, H. B. Tumodeea-PecoBckoro.

OCHOBHbBIEC TEHETUYECKUE MOHSITUSL U CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHBIE TE€HBI, aJbTCPHATUBHBIE IPU3HAKU, JOMUHAHTHBIA W PELECCUBHBIN
PU3HAK, TOMO3UT0Ta, TETEPO3UT0Ta, YUCTASI JIMHUSL, THOPUIbI, TEHOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOJBl  T€HETUKU:  TUOPUIOJIOTUYECKHUM,  IIUTOJIOTUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKHM.

JemoHcTpanuu

[Toptpersl: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. H.
BasuiioB, A. H. benosepckuid, I'. JI. Kapneuenko, FO. A. ®uimunuenko, H. B.
Tumodees-PecoBckuii.

Tabnuiel u cxembl: «KMeTo/Ibl TeHETUKIY, «CXEeMbl CKPEIIMBAHUS.

JlaGopaTtopHasi pabGora «J/Ipo3oduna Kak OOBEKT TI'€HETHYECCKHUX

HUCCIIETOBAHUI.
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3akoH

eAMHO00pa3usi THOPUIOB MepBOTO MoKojaeHus. [IpaBuino qomuHMpoBanus. Bropoit
3aKOH MeHaens — 3aKOH pacuieIuieHus IPU3HAKoB. LluTonornueckue OCHOBBI
MOHOTMOPHUIHOTO CKpeluBanus. [ unoresa 4ucToThl raMmer.

AHanmsupytouiee ckpemmBanue. [[poMeKyTOUHbIA XapaKkTep HAcJIEeIOBaHMUS.
Pacmeruienre npu3HaKoB MPU HETIOJHOM JOMUHUPOBAHHH.

JurubpuaHoe ckpemuBanue. Tpetuit 3akoH MeHienst — 3aKOH He3aBUCUMOTO
HAcJlelOBaHMUs ~ TpU3HAKoB.  lluTomornueckwe  OCHOBBI  JTUTHOPUIHOTO
CKpEILBaHUS.

CuennienHoe HaclienoBanue npusHakoB. Pabotel T. Moprana. CuernsieHHoe
HACJIEOBAaHUE T'€HOB, HAPYILICHHE CLEIUICHHS MEXAY I'€HaMH. XPOMOCOMHAas
TEOPUS HACIEACTBEHHOCTH.

['eHeTuka mojga. XpoOMOCOMHBIM MEXaHU3M OIMpPEAENICHUs Moia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M TeTepOramMeTHbId I0J. |'eHeTnueckas
CTPYKTYypa MOJOBBIX XpoMocoM. HacnenoBanue Mpu3HaKoB, CLEIUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [inenoTponust — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBIM ayuienus3M. B3auMonenucTBue HeauleNbHBIX T'€HOB.
KomnnementapHocTs. Onuctas. [Tonumepus.

I'eHeTyeCcKUl KOHTPOJIb PA3BUTHs PACTEHUM, JKUBOTHBIX M 4YEJIOBEKa, a
TaKkkKe (PU3NOIIOTUYECKUX TMPOLIECCOB, TMOBEACHHUS M KOTHUTHBHBIX (DYHKIIHIA.
['eneTnueckre MEXaHU3Mbl CUMOMOT€HE3a, MEXaHU3Mbl B3aUMOJICUCTBHS «XO35UH
— MapasuT» U «XO35UH — MHKPOOHMOM». ['eHeTnyeckue acmeKThl KOHTPOJS H
U3MEHEHUS HAClIeJICTBEHHON MH(POpPMAIIUU B OKOJIEHUSIX KJIETOK U OPraHU3MOB.

JleMoHCTpanun

IToprpersl: I'. Mennens, T. Mopras.

Tabmuupl u cxemsl: «llepBrlil 1 BTOpoil 3akoHbI Menaens», « Tpetuit 3akoH
MeHnnens», «AHanu3upymrouniee CcKpelmuBaHue», «HemomHoe aOMUHUpPOBaHHEY,
«CueruieHHOe HacleloBaHue TMPU3HAKOB Yy Jpo30¢uibl», «l'eHeThka mosay,



«Kapuotun denoseka», «Kapuorun npozodunbyy, «Kapuotum mOTUIBDY,
«MHOXeCTBEHHBIN ajlJIeanu3M», «B3auMoaecTBUE TEHOB)).

O6opynoBanue: MoOAENb A JEMOHCTpPAllMM 3aKOHOB €IUHOOOpasus
ruOpu70OB TIEPBOTO TMOKOJICHMS] W pAaclICIUICEHUs MPU3HAKOB, MOJENIb s
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOIO HAcCJIEJOBAHUS MNPU3HAKOB, MOJIENb JJIs
JIEMOHCTPAllUM CLEIJICHHOTO HACJEIOBaHUs IMPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKpornpenapar: «J[po3odumnay.

IIpakTuyeckas padora «/3ydyeHwe pe3yabTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUA y APO30(DUITBD».

IIpakTnueckas  paGora  «l3yueHue  pe3ynbTaToB  JUTHOPUIHOTO
CKpEIIMBaHUs y APO30(PUIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

BzaumoneiictBue reHotuna u cpeabl npu  GopMHpoBaHUM (DEHOTHUTIA.
N3MeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHbIE NMPU3HAKUA. Buabl
M3MEHUYMBOCTH: HEHACJICACTBEHHAS U HACIIE/ICTBEHHAS.

Monmudukannonnass W3MEHUYMBOCTh. Ponb cpeasl B (popmMupoBaHUHU
MOIU(PUKAIIMOHHON M3MeHYnBOCTH. Hopma peakiuu mpusHaka. BapuarmoHHbIN
pan u BapuarmoHHas kpuBas (B. Moranncen). CpoiicTBa MOau(UKAITMOHHOM
U3MEHYHUBOCTH.

['eHOTMIIMYECKAsT N3MEHUYNBOCTh. CBOKCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Bupl reHOTUNTMYECKON N3MEHUMBOCTH: KOMOMHATHBHAS, MyTallMOHHAS.

KomOnHaTuBHasT M3MEHYMBOCTh. Mei03 W IMOJOBOM MpOIECC — OCHOBA
KOMOMHATUBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHON N3MEHYUBOCTH B CO3JaHUH
TeHEeTHYECKOT0 pa3HOOOpa3us B Mpejiesiax OJJHOTO BUA.

MyTanmonHass HM3MEHYMBOCTh. BuHIBI MyTalnuili: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HHAYUUPOBAHHBbIE MyTalMW. SaepHble U
nuToriazMaTuyeckue Myrtauuu. CoMaTUYeCKUE W MOJoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUs MyTaluid. MyTareHbl M HMX BIHSHUE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIlMOHHOTO TMpolecca. 3aKOH TOMOJIOTUYECKHUX PSJIOB B
HaciencTBeHHoW u3MeHunBocty (H.M. BaBuioB). BHesnepHass M3MEHUMBOCTH U
HACJIEICTBEHHOCT.

Onueenemuxa U JINUSEHOMUKA, POb INUSEHEMUYECKUX (DAaKmopos 8
HAc1e008aHUuU U U3MEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2aAHU3MOB.

JleMoHCTpanun

IToprpersl: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmuubr w  cxembl: «Buapl u3MeHumBoCcTHY, «MoaudukamoHHas
U3MCHYHUBOCTHY, «KombOuHaTHBHAS W3MCHYHUBOCTHY, «Meio3s,
«OmnonoTBopeHuey, «I'eHeTnueckue 3a00IeBaHus YeloBeKa», « Bumbl myTamuii».



OOopynoBaHue: XKUBbIE U TepOapHbIE IK3EMIULSIPbl KOMHATHBIX PAacTeHH,
pucyHku (dpoTtorpadum) )KUBOTHBIX C PA3TUIHBIMUA BHIAMHA U3MEHINBOCTH.

JlabopaTopHnasi pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOJAU(PUKAIMOHHON M3MEHUMBOCTU. [locTpoeHue BapuanMOHHOTO psAla U
BAPUALIMOHHON KPUBOW».

IIpakTuyeckas padora «Myrtauuu y apo3opuiasl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTuKa YesiOBeKa

Kapuorun uenoBeka. MexayHapoaHas IporpamMma HMCCIEIOBaHUS TE€HOMA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETUKM  YEJIOBEKAa:  IEHEaJOTMYECKUU,
ONMM3HEIOBEIN, LIMTOr€HETUYECKU, MOMYJIALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEIEIICHUE TE€HOTHUIIA:
ITIOJJHOT€EHOMHOE CEKBEHUPOBAHUE, F'€HOTUIIMPOBAHUE, B TOM YHCIIE C IOMOIIBIO
[11IP-ananu3a. HacneacTBeHHbIe 3a00JieBaHUA YelloBeKa. [ €HHbIE 1 XpPOMOCOMHBIE
Oone3Hu denoBeka. bolie3HW ¢ HACIENCTBEHHOM MPEeapacioyioKEHHOCTHIO.
3HayeHUEe MEAUIIMHCKON T'€HETUKHU B MPEIOTBPAIICHUN U JICYEHUU T€HETUUYECKUX
3a0oyieBaHUI 4yeoBeka. MeauKo-TeHeTUYeCKoe KOHCYJbThupoBaHue. CTBOJIOBbBIC
KJIeTKU. [IoHSATHE «TE€HETHYECKOTO Tpy3a». JTUUYECKUE ACHEKThl UCCIEAOBAaHUN B
00JIaCTH peJaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnueckre (akTopbl MOBBIIMIEHHOM YYBCTBUTEIBHOCTH YeJIOBEKa K
(bU3UYECKOMY U XMMUYECKOMY 3arpsi3HEHHUIO OKpY»Katolei cpesnl. ['eneTnueckas
MPEIPACIIONIOKEHHOCTD YEJIOBEKA K MAaTOJIOTUSIM.

JlemoHcTpanuu

Tabnuupbl u cxembl: «Kapuotun denoBeka», «MeTolbl U3yUEHHS] TE€HETUKHU
yesoBekay, «I'eHeTuYeckue 3a00JIeBaHUS YETTOBEKaY.

IpakTnueckas padora «CocTaBlIeHHE U AaHAIN3 POJIOCTIOBHOMN.

Tema 15. Cenexkuusi OpranusMoB

JlomecTukanusa W CEJIEKUUs. 3apOXKICHUE CEIEKIMU W JOMECTUKALUU.
Yuenue H. W. BaBunoBa o IleHTpax MNpoUCXOXACHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHHil. Poiib cenekumu B CO3JaHUM COPTOB PACTCHUN M IOPOL
*KuBOTHbIX. CopT, mopoaa, ImTaMM. 3aKOH TOMOJOTMYECKUX PSIJOB B
HaciaeAcTBeHHOM wm3MeHumBoctTd H. WM. BaBunoBa, ero 3HadeHue id
CEJICKITMOHHOM PabOTHI.

Metoasl ceneKIuoHHON paboThl. MCKyCCTBEHHBIM OTOOp: MacCOBBIM H
VHIUBUYAJIbHBIN. OTtansl KOMOMHAIIMOHHON CCJICKIIUU. HUcneiTanue
MpOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTUIY C MOMOIIBIO OLEHKHU
dbeHnoTHna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ ToMoIIsio ananu3a JJHK.

HckyccTBeHHBIH ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  padoThI.
PagnaninOHHBIN M XUMHAYECKUN MyTareHe3 Kak MCTOYHHUK MYTAIUl y KYyJIbTYPHBIX



dbopm opranu3zmMoB. HMcmosib30BaHME TE€HOMHOTO PEIAKTUPOBAHUS M METOOB
pexomOuHaHTHBIX JIHK 11t momydeHnst iCX0AHOTO MaTepuaia Jijisi CEeKIUU.

[Tonyuenue MOJIUIIIIOUIOB. BuyTtpusugoBas rUOpUIU3aIIns.
bnuskopoAcTBeHHOE — CKpelnMBaHue, wid  UHOpuauHr.  HepojcTtBenHoe
CKpelllMBaHue, Wik ayTOpuauHr. ['erepo3uc W ero mnpuyuHbl. Mcnons3oBaHue
rerepo3uca B cenekiuu. OtnanéHnas rudbpunuzauus. [Ipeogonenue Oecruionus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKLIUN PACTEHUH U )KUBOTHBIX. «3e1éHas
DEBONIOYUL).

CoxpaHeHue U U3y4YeHUE F'eHETHUYECKUX PECYpPCOB KYJIbTYPHBIX PACTCHUH U
UX JUKUX pOAMYENd i1 CO3JaHUsl  HOBBIX COPTOB UM THOPUIIOB
CEIbCKOXO3AMCTBEHHBIX  KYJIbTYp. H3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYECKUMU PeCyPCamul CelbCKOXO3AUCMBEHHBIX U NPOMbBICIIOBbIX HCUBOMHBIX
8 Yesax YAYUUEeHUs CYUeCmayiomux U co30aHus HO8blX NOpoo, JTUHUL U KPOCCO8, 8
MOM 4Yucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aAHUI,
nepeodosuvix uoeti U nepcneKmueHbIX MexHoI02UlL.

JlemoHcTpanuu

[Toptpers: H. U. Basunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykwsanenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuubl u cxemsbl: «L{eHTpBI TPOUCXOXKIEHNS U MHOTOOOpa3us KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTUYECKHUX PSJAOB B HACIEACTBEHHOW H3MEHUYHMBOCTHY,
«Metonpl cenexkuumny, «Otnanéunas rudpuausamnusy, «MyTtaresesy.

JlabopaTopHas padora «/3yueHue cOpTOB KyJIbTypPHBIX PACTEHUU U MOPOJ
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOAOB CEICKIIUU PACTEHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHHI».

Ikckypcusi «OCHOBHbIE METOJbl U JIOCTHXKEHHS CEJIEKIMU PACTeHUN U
YKUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHIIHIO, MIJIEMEHHYO bepmy,
COPTOUCTIBITATEIbHBIM YYaCTOK, B TEIUIMYHOE XO34WCTBO, B J1IAOOPATOPHUIO
arpOyHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

Tema 16. BuorexHo/10TMs U CHHTETHYECKAsA OMOJIOTUS

OOBEKTHI, HCMOJIb3yeMble B OHOTEXHOJIOTHMH, — KJIETOYHBIE U TKAHEBBIC
KYJbTYPBI, MUKPOOPTaHU3MBbI, ux XapaKTepUCTHKA. TpaguunonHas
OMOTEXHOJIOTUS:  XJIeOOMeUeHne, TMOJYyYeHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BUHOAenue. Mukpoouonoruueckuii cuntre3. OOBEKTbI MHUKPOOMOIOTHYECKHUX
texHosiorui. [IponsBoacTBO Oefika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJIOTMH U MHCTPYMEHTOB 1IE€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHHUSI TEHOMOB C LEJIbIO MMOJYYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
COJIepKalllUX HE BCTPEUAIOIIHUECs B IPUPOI€ OMOCUHTETUUECKUE Ty TH.



Kierounas unxkeHepus. MeTonbl KyJlbTypbl KIETOK M TKaHEW PACTEHUU U
K*UBOTHbIX. Kpuobanku. Comaruueckas TruUOpuAM3alUMsd W COMATHYECKUN
smOpuorere3. Mcmnonp30BaHWE TaruIOWIOB B CEJIEKIMU pacTeHui. [lonyuenue
MOHOKIIOHAIbHBIX anmumein. HMcnonvszosanue MOHOKIOHAIbHBIX U NOAUKTOHATbHbBIX
anmumen 6 MmeduyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKoHCTpyKuus
AWLEKIETOK U KIIOHUPOBAHHUE XMUBOTHBIX. METO TpPaHCIIAHTALUK AEp KIETOK.
Texnonoeuu 0300po8eHus, KYJTbMUGUpPO8aAHUs U  MUKDOKIOHATLHO20
DPA3MHONCEHUS CEIbCKOXO3AUCMBEHHBIX KVIbIYP.

XpOMOCOMHasi W TeHHasg HWHXeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pexkomOuHaHTHBIX JIHK. Co30anue mpanceennvix opeanuzmos.
JlocTmkeHnss W NEPCHEKTHBBI  XPOMOCOMHOM M T€HHOM  MHYKEHEPHH.
DKOJIOTHYECKHUEe U ITUYECKUE IPOOIeMbl T€HHOW WHKEHEPHUH.

Menmunuackue 6norexnonorun. [loctrenomnas nudpopas meaumnuHa. ITIP-
JTUArHoCTUKa. MeTaOoJOMHBIN aHaldu3, TEHOLUEHTPUYECKUH aHajau3 MpoTeoMa
YeJIoBEKa ISl OLEHKM COCTOSIHHS €ro 310poBbs. VICIOJIB30BaHHME CTBOJIOBBIX
kieTtok. TapretHas Ttepanus paka. 3D-Omoumkenepus minsg  pa3pabOTKU
(GyHIaMEHTaJIbHBIX OCHOB MEAMIIMHCKHX TEXHOJOTHH, CO3/1aHUsl KOMILJIEKCHBIX
TKaHEeW COYeTaHHWEM TEXHOJIOTUM TPEXMEPHOro OUONMPHUHTHHIA U ckaddoaauHra
JUISL PELLIEHUS 3a/1a4 [IEPCOHAIN3UPOBAHHON MEULIUHBI.

CoznaHue BEKTOPHBIX BAaKIMH C LEJbI0 OoOecredyeHuss KOMOMHHUPOBAHHOM
3amuThl 0T BO3Oyauteneir OPBU, ycTaHOBiEHHE MOJEKYJSIPHBIX MEXaHU3MOB
dbynkuuonuposanusi PHK-comepkamux BUPYCOB, BBI3BIBAOIIMX OCOOO OIACHBIE
3a00JIeBaHNUs YEJIOBEKA U )KUBOTHBIX.

JleMoHCcTpanumn

Tabnuupl n cxemsl: «/Mcnoap30BaHEe MUKPOOPTAHU3MOB B IPOMBIILIEHHOM
IPOU3BOJCTBEY, «Kitetounas nuxxenepusn», «I'eHHass UHXEHEpUs».

JlabopaTtopHnasi pa6ora «l3ydeHne o0bEKTOB OMOTEXHOIOT .

IIpakTnueckas padora «IlomyyeHne MOJIOUYHOKUCIBIX TPOLYKTOBY.

IKeKypeusi  «bHOTEXHONOrMA — BaXHEWIIass IPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE TIPOU3BOICTBO ).

11 KUIACC

Tema 1. 3apoxkaeHue W pa3sBUTHE SBOJIONMUOHHBIX NpeICTABICHUN B
Onosioruu

OpomonmonHas Teopuss Y. JlapBuHa. IIpeanochliku BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas aesaTenbHocTh Y. [lapBuHa.

JIBroKy1Me cuiibl 3BOIOLNMH BUIOB 110 Y. J[apBHUHY (BbICOKas MHTEHCUBHOCTh
Pa3MHOXXEHHS OpPraHW3MOB, HACJEACTBEHHas HW3MEHYMBOCTh, Ooppba 3a
CYILIECTBOBAHME, ECTECTBEHHBII U NCKYCCTBEHHBIH O0TOOD).



Odopmnenue cuntetnyeckoir Teopun H3Bomtouun (CTD). HeltpanbHas
Teopusi 3Boironuu. CoBpeMeHHas JBOJIOLMOHHAS  OuoyorHsA. 3HAYeHHE
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdemoHcTpanuu

[Toptpersr: Apucrtorens, K. JIuanen, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kiosowe, Y. apsun, C. C. YerBepuxosn, 1. U. Imansraysen, Ix. Xonaein, /. K.
benses.

Tabmunet u cxembl: «Cucrema xupoil mpuponbl (o K. JlunHero)»,
«Jlectnuna xkuBbIX cymectB (mo Jlamapky)», «Mexanuzm dopmupoBaHus
NpUCIOCOONIEHU y pacTeHuil W >KuBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmapipyTa nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cymecTtBoBaHuey», «llopompl romybeit», «MHorooOpasue KyibTypHBIX (opm
KarmycThbl», «[1opopl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHUsI HOBBIX BUJIOB
(mo Y. J[apBuny)», «Cxema COOTHOUIEHUS JABWXYLIUX CHUJ 3BOJIOLUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKOM TEOPUU IBOJTIOLII.

Tema 2. MUKPO3BOJIIOLNS U €€ Pe3yJibTaThl

[Tonynsiuusa Kak 37€MEHTapHasi equHuLA 3BONMIOUUA. COBpEMEHHBIE METOIbI
OLICHKM TE€HETUYECKOro pa3HoOOpa3usi M CTPYKTyphbl mnonyisuuil. M3menenue
reHooH/la TOMYJSIIMM KaK 3JIEMEHTApHOE HBOJIIOLMOHHOE SBJICHHE. 3aKOH
reHetTuyeckoro pasHoBecus Jx. Xapau, B. BaiinOepra.

DOneMeHTapHble (PaKTOpPhl (IBMXKYILHUE CHIIBI) 3BOMIONUU. MyTallMOHHBIN
nporiecc. KomOunaTuBHas wu3MeHUnMBOCTh. Jlpelid rTeHOB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHHS 4YacToT aieied B momymanusx. Oddexr
ocHoBarens. IDggexm Oymuliounoeo eopaviuwika. CHUMCEHUE 2eHemUYecKo2o
pasznoobpazus: npudunsl u cireocmeus. llposenenue sgpghexkma Opeticha cenog 6
oonbwux u  manvlx  nonyiayusax.  Murpanun.  M3omAuud  mOMyJSIOU:
reorpaduyueckas (IpocTpaHCTBEHHAs), OroIornyeckas (penpoyKTUBHAS).

EcrectBenHblii oTOOp — HampaBisoomui  (HakTop SBOIOIUUA. DOpPMEI
€CTECTBEHHOTr0  OTOOpa:  JBIXKYIIMM, CTaOWIM3UPYIOIIMMA, pa3pbiBatOLIUi
(zm3pyntuBHbIi). IlomoBoil 0TOOP. BO3HMKHOBEHHE M HBOJIOLUS COLUAIBHOIO
MOBEJICHUSI )KUBOTHBIX.

[IpucnocoONEeHHOCTh  OPraHU3MOB  KaK  Pe3yabTaT  MHUKPOIBOJIIOLUU.
Bo3HukHOBeHHE ~ MpUCTOCOOJEHUN y  opranu3sMoB.  Apomopdo3bl U
uanoanantauuu. [Ipumepsl npucnocobieHuid y opranu3mMoB: MOp(hOIOru4yecKue,
busnonornyeckue, - OMOXMMHUYECKHE,  ToOBeAeHUYeckne.  OTHOCHUTENbHOCTh
IPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xkputepum u crpykrypa. BumooOpazoBaHue Kak pe3yibTaT
MUKpO3BOMIOIMU. M3onsuus — kioueBor ¢akTop BupooOpazoBaHus. Ilytu u
CIIOCOOBI BHU1I000pa30BaHMUS: aJIONaTPUUYECKOe (reorpaduueckoe),



CUMIATPUUYECKOE (?KOJIOTUYECKOE), «MTHOBEHHOEY (moJUIUION IU3aIus,
rubpuanzans). JJIMTenbHOCT 3BOIIOIMOHHBIX MTPOLIECCOB.

Mexanu3mMbl GOpMHUPOBaAHUS OMOJIOTHUECKOTO PA3HOOOpa3usl.

Ponb  3BONIONMOHHONM  OWOJOTMKM B pa3padOTKE Hay4YHBIX METOOB
coXpaHeHHs1 OMopa3zHooOpazusi. MUKPOIBOJIOINUS U KOIBOJIIOIUS MApa3uTOB U UX
x03s51eB. MexaHu3Mbl (POPMUPOBAHMS YCTOMUMBOCTH K @HTUOMOTHKAM U CIIOCOOBI
OOpBLOBI C HEll.

JdeMoHCTpanuu

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

Tabmuubr u cxembl: «MyTalmoHHass H3MEHYUBOCTBHY, «llomymnsiuonHas
CTPYKTypa BUAa», «Cxema MposiBlIeHUs 3akoHa Xapau—BaitnOepray, «/IBrxyiue
CHJIbI 3BOJIOLUN», «DKOJIOTMYECKas W3OJISIMS MOMYyJIAIUA CeBaHCKON (openmy,
«l'eorpadmueckass M3OJSMUS  JUCTBEHHUIIBI CHOUPCKOM UM JIMCTBEHHUIIBI
naypckoi», «IlomymaroHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U XKEPTBY», «Cxema
NEUCTBUSA €CTECTBEHHOro ot10opa», «PopMmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBaycTpranbablii MenaHnu3mM», «JKuBble UCKomaemble», «[IokpoBUTENBCTBEHHAS
OKpacka YKUBOTHBIX», «IIpenynpexaatomias OKpacka KUBOTHBIX,
«Dusnonoruueckre ananrauuun», «llpucrnocoOieHHOCTH OpPraHu3sMoB U €€
OTHOCHUTENBHOCTBY, «Kputepun Buma», «Bunbl-nBorinnkn», «CTpykTypa BHAa B
npupoze», «CrocoObl Bug000pazoBaHus», «l'eorpaduyeckoe BuUI000pa3zoBaHuE
TPEX BUAOB JAHABIIIEH», «IKOJIOIMYECKOE BUAO00PA30BAaHUE BHUAOB CHHUID),
«[Tomumunon et pacteHuit», «KamyctHo-penedHbiii THOPUT.

O6opynoBanue: repbapun pacTeHUM, KOJUIEKIIUU HACEKOMBIX, Uydelia MTUIl |
3Bepeil C MpUMEpaMu pa3IMYHBIX MPUCTIOCOOJICHUN, uydesla NTHUI[ W 3Bepei
pa3HBIX BHJIOB, TrepOapuM pacTeHUN OJM3KUX BHUIOB, OOpPa30BaABIIMXCS
Pa3IMYHBIMHU CTIOCOOAMH.

JlabopaTtopnasi padora «BplsiBIeHHEe H3MEHYMBOCTH Yy OCOOEH OJHOTO
BUJIA».

JlabopaTtopnass  paGora  «llpucmocoOneHuss  OopraHM3sMoB M HUX
OTHOCHTEJIbHAS IIeJIECO00Pa3HOCThY.

JlabopaTtopnass paGora «CpaBHeHHE BHUIOB 1O MOP(POIOrHIECKOMY
KPUTEPUIOY.

Tema 3. Makpo3Boaonus u eé pe3yabTaTbl

Meroapl wW3ydeHMs MakpolsBoioUMH. [laneoHTonornueckue  MeETOIBI
uzyueHus: odBoionuu. Ilepexonuble ¢GopMbl U (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpapuueckue mMeTonpl u3ydeHus sBomonuu. CpaBHeHHE (UIOpHI U
dayHbl MaTepukoB U OCTpoBOB. buoreorpaduueckue obmactu 3emnu. Bumbi-
SHAEMUKHU U PEIIUKTHI.



OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHUECKHE METObI U3YyUECHUS
BONIONMH. ['eHeTHyeckrue MEXaHU3Mbl JBOJIIOLMM OHTOT€HE3a U TMOSBJICHUS
SBOJIOLIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTMYHBIE  OPraHBbL.
PynuMenTtapubsle  opraHbl W aTaBU3Mbl.  MOJEKYJISPHO-TEHETUUYECKHUE,
OMOXUMHYECKHUE W  MaTEeMaTUYeCKUE  METOJbl  M3Y4YEHHUS  DBOJIIOIHUHU.
['omonoruunasie TeHbl. COBpPEMEHHBIE METOIBI TMOCTPOCHUS (HUIOTCHETHYECKHIX
JIEPEBLEB.

XpOMOCOMHBIE MyTallUH U IBOJIIOIUS TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (MpaBuiia) 3BOMIOIUH. [IpuHyun cmenvt yHKyuil.
HeobOpaTtumocTs 3BoJonMK. AjganTuBHas paauanus. HepaBHOMEpPHOCTh TEMITOB
HBOJTIOLIHH.

JdeMoHCTpanuu

IToptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkelb.

Tabnuubl U cxembl: «DUIOTEHETUUECKUN DSl JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromedansy,  «Punuodute»y,  «CemeHHbIE
nanopoTHUKW», «buoreorpadguueckue 30HBI 3eMiumn», «Jlpeiid KOHTHHEHTOBY,
«PenukThly, «HadanmpHble cTaguu SMOPUOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE W AHAJOTHYHbIE OpraHbl», «PyIUMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIE HA0OpHI YEJIOBEKAa M IIWMIIaH3e», «l JIaBHBIC
HaIpaBJIeHUS 3BOJIOIUNY, «O0I1I1e 3aKOHOMEPHOCTH 3BOJIIOLII.

OO6opynoBaHue: KOJIJIEKIIMU, TrepOapuu, MYJSDKA HMCKOMAEMBIX OCTaTKOB
OpPraHW3MOB, MYJISIKU TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYJUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUJIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BUTHE )KU3HH Ha 3emJie

Hayunble rumote3sl MNPOUCXOXKACHUS KU3HM Ha 3emiie. AOHUOreHe3 H
nancrnepmusi. JJoHayuHbie TpEeACTaBICHUS O 3apOXKIECHUU KU3HU (KPEaMOHU3M).
['MnoTe3a MOCTOSHHOTO CaMO3apOXKIEHHUS )KU3HU U €€ onpoBepkeHue onbitamu O.
Penu, JI. Cnannanuanw, JI. [1actepa. [IpoucxosxieHre sKM3HU U aCTPOOHOJIOTHSI.

OcHOBHEIE 3TaIbI HEOPraHUYECKOU 9BOJIIOIUH. [Lmanerapnas
(reojoruueckast) SBOJIONUA. XHMHYCSCKAsS OHBOIIONMSA. AOHWOTCHHBIM CHHTE3
OpraHnyeckux BeniecTs n3 Heopranndeckux. Ompir C. Mumiepa u I'. IOpm.
O6pa3zoBanne mnoauMepoB u3 MoHoMepoB. KoamepBatHas rumore3a A. U.
Omnapuna, runoTe3a nepsuaHoro OyiaboHa JIx. XomnaeitHa, reHeTUYecKasi TUIIOTe3a
I'. Ménnepa. Pubo3umbl (T. Uex) um rumoreza «mupa PHK» VY. TI'mnbepra.
dopmupoBaHue MeMOpaH U BO3HUKHOBEHHUE MPOTOKIIECTKH.

Uctopuss 3emnn u Metonsl €€ wu3yuyeHus. Mckomaemble OpraHUYeCKHe
octatku. ['eoxponHonoruss u e€ wmeronpl. OTHOcUTENbHAsT H aOCOJIOTHAs
reoXpOHOJIOTHS. [ €0OXpOHOIOrnUecKast Kajaa: Y0HbI, dPbl, IEPUOIbI, STOXU.



Hauanbubie s3Tanbel opraHndeckod HBojonuU. [losBieHue u 3BOIOIUA
MEPBBIX KJIETOK. DBOMIONUA MeTabonm3Ma. BO3HUKHOBEHHE TIEPBBIX SKOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIIEHKN KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOThl U 3yKapuOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOreHe3). DBOIIOIMOHHOE MPOUCXOKICHUE
BUPYCOB. [IpoucxoxxneHne MHOTOKIETOYHBIX OpPraHU3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE ATallbl SBOJIONHUH BBICIIUX pacTeHUi. OCHOBHBIC apOMOPQO3bI
pacrenuil. Bpixon pacrenud Ha cymly. llosiBieHue CIOpOBBIX pacTeHUN U
3aBoeBaHne uMHU cymu. CemeHHble pacTeHus. IIponcxoxaeHne NBETKOBBIX
pacTeHUM.

OCHOBHBIE ATallbl 3BOJIONHUHA XUBOTHOTO Mupa. OCHOBHBIE apoOMOP(O3bI
KUBOTHBIX. BeHnckas ¢dayna. KeMOpuiickuii B3pbIB — TOSIBIICHHE COBPEMEHHBIX
TunoB. IlepBble XOpAOBBIE KUBOTHBIE. JKU3Hb B BOJE. DBOJIIOLUSA O3BOHOYHBIX.
[Ipoucxoxaenne ampubuii u pentwinil. [IpoucxoxaeHne MIEKOMUTAOMINX U
ntul. [lpunnun kimroyeBoro apomopdosza. OcBoeHue OECIO3BOHOUHBIMU U
MMO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie IO 3paM U IepuoiaM: apxel, MpOTEPO30i,
najgeo3o0i, Me3030M, KaifHo3o0¥. OOm@as XapakTepucTuka KiuMara U
reoJIOTMYECKUX TmporeccoB. llosiBIeHHe W pacuUBET XapaKTEPHBIX OpPraHU3MOB.
VYriieobpa3oBaHue: €ro yclioBUs U BIMSHHUE HA Ta30BbIil cOCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKUE KPHU3UCHI Mpouuioro. [Ipuyuuel u
CJIEICTBUS MacCOBbIX BbIMHUpaHHil. COBpPEMEHHBIN SKOJOTHMYECKUNA KPHU3HUC, E€ro
ocodenHoctu. [Ipobnema coxpanenus 6mopaznoobdpasusi Ha 3emiie.

CoBpeMeHHas cucrteMa opraHudeckoro mupa. [IpuHUuUNbBl Kraccupukanuu
opranu3mMoB. OCHOBHBIE CUCTEMATUUECKUE TPYIINbI OPraHU3MOB.

JlemoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnamnanuanu, JI. ITactep, . 1. Meunukos, A. W.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnunet u cxembl: «Cxema onbita @. Penuy», «Cxema onsbita JI. [Tactepa no
M3YUYCHUIO CaMO3apOoXJIeHUs ku3Hu», «Cxema ombita C. Mumepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  H3BoNOUUM», «['€oXpoHOJIOrMYECKass  MIKaliay,
«HauanpHble dTanbl OPraHUYecKo SBOIIONUNY», «CxemMa 00pa3oBaHUS DYKapHUOT
nyTéM cumounoreHeza», «Cucrtema XuUBOH npupoab», «CTpoeHHE BUpYCay,
«Apomopdo3sl  pacreHuit», «PuHHOGUTH, «OIHOKIETOYHBIE BOIOPOCINY,
«MHorokserounbsle Bogopocan», «Mxm», «llanmoporHukm», «l'omoceMeHHbIE
pactenusi», «Opranbl IIBETKOBBIX pacTeHui», «(Cxema pa3BUTUS KUBOTHOIO
Mupa», «Apomopdossl KUBOTHBIXY», «lIpocTeitmme», «KuieuHononocTHwey,
«Ilnockue 4EPBWY, «UneHuCTOHOTHEY, «PbIOBDY, «3€MHOBOJHBIEY,



«IIpecmbikaronuecs», «lItuupy, «Mnekonurtaromue», «Pa3Buthe Xus3Hu B
apXxenckou apey, «Pa3Burhe )KU3HU B MPOTEPO3OMCKON 3pe», «Pa3BuTne Xu3HU B
[aJIe030MCKOM 3pey, «Pa3BuThe )KU3HU B ME3030MCKOMN 3pey, «Pa3Burne KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsi CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: TepOapuu pacTEHUM pa3IUYHBIX OTIEIOB, KOJUICKIIUU
HAaCEKOMBIX, BJIAKHBIE MPEMNApaThl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUH
WUIJIOKOXKHX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyuesia IMTHI[ WU 3BEpEW,
KOJUICKIIUM OKAMEHEJIOCTEM, TMOJIE3HBIX MCKOMAEMBIX, MYJISIKU OpPraHHUYECKHX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  sa0oparopHas paGora «MoaenupoBaHUE — ONBITOB
Munnepa—tOpu no u3ydeHuro abMOTeHHOT0 CUHTE3a OPTraHUYECKUX COSTMHEHUN B
MEPBUYHON aTMOChepey.

JlabopaTtopnasi padora «/I3yyeHue M ONHCaHUWE MCKOMAEMbBIX OCTAaTKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «l3ydeHne OCOOEHHOCTEH CTPOCHUSI PaCTECHUI
Pa3HBIX OTHEIIOBY.

IIpakTuyeckas padora «/3yueHue 0oCOOEHHOCTEW CTPOEHUS MTO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOIeHe3

Pa3znensl v 3agaun aHTPOMOJIOTUU. METOIbI aHTPONOJIOT U H.

CraHOBIICHHE TPEICTABICHUN O MPOUCXOXKICHUM YEIOBEKa. PenurmnosnHsie
BO33peHus. COBpEMEHHbIE HAYUHBIE TEOPUH.

CX0ACTBO YeNoBeKa C KUBOTHBIMUA. CUCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJNOBEKA C  JKUBOTHBIMU:  CPAaBHUTEIBHO-
MOPGOIOTHYECKHE, AMOPHUOJIOTUYECKHUE, (b13M0JI0r0-OMOXUMHUYECKHE,
noBesieHueckue. OTauyus 4elaoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHUE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JBrxymue cuiibl ((pakTOpbl) aHTPONOreHe3a: OUOJIOrHYeCcKUe, COllMalbHbIE.
CooTHoIIeHNE OMOTOTUYECKHUX U COMMAIIBHBIX (PAaKTOPOB B aHTPOTIOTEHE3E.

OcHOBHBIC CTaJuu aHTpororeHe3a. PanHue uenoBekooOpa3Hbie O00€3bSIHBI
(TIPOKOHCYJIBI) ¥ pAaHHUE TTOHTHIBI — OOIIHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
JMo/iei. ABCTPaJONUTEKN — JBYHOTHE MpEAKH Jtofeh. YenoBeK yMelbli, epBbie
W3TOTOBJIICHUS OPYJAUM Tpyla. YenoBeK MpAMOXOASAIINN U MEPBBIM BBIXOJ JIOACH
3a mpenensl  Adpuku. YenoBek reipenbOeprckuii —  oOmMMM  MpenoK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YelloBeK HEeaHAEPTaIbCKUN
KaK BHJI JIIOJIEM XOJOJHOTO KiMMara. YeloBeK pa3yMHbId COBPEMEHHOI'O THIIA,
JICHUCOBCKMM 4YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a ImpeaenaMu AQpUKH.
[TaneoreneTka U MajJseOreHOMHUKA.



DBOJIOLKS COBPEMEHHOr0 4enoBeka. EcTecTBEHHbI OTOOp B MOIMYJISIIUAX
yenoBeka. MyTanvoHHBIN Tiporiece u moauMopdusM. [lomynsiimoHHbIE BOJHBI,
npeid reHoB, murpainus u «dGQPexT ocHoBaTENss» B MOIMYJSIHUIX COBPEMEHHOIO
YeJI0BEKa.

UYenoseueckue pacel. IloHatue o pace. borablume pacbl: €BponeouIHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUaJbHAas),  MOHTOJOUIHAs
(a3maTcko-amepuKkaHckas). Bpemss u myTu paccejieHHs 4YelOoBEeKa IO IJIaHETe.
EnuncTBO  4yenoBedeckux — pac.  HaydyHasd  HECOCTOSTENBHOCTH  pacu3Ma.
[Tpucnoco0neHHOCTh 4YeNOBeKa K pa3HbIM YCIOBUSM OKpY’KalOLIeH Cpefbl.
BnusHue reorpaduueckoil cpeapl W apeiidpa reHoB Ha MopdoJorur U
(U3HOJOrHIO YETIOBEKA.

MexaucuuruinHapable  MeToAsl B ¢u3mdecko  (OMOIOTHYECKON)
AHTPOIIOJIOTMM.  OBOJIOLMOHHAS  AHTPOINOJIOTMS W MAJICOAHTPOIIOJIOTHS
YeJIOBEUYECKUX NOMYJISAIUN. broconuanbHble MCCIEA0BaHUS MPUPOJIBI YEJIOBEKA.
HccnenoBanne KO3BOMIOLMHA OMOIOTMYECKOTO U COLMAIBLHOTO B YEJIOBEKE.

JlemoHcTpanuu

[Toprpersr: Y. lapBumn, JI. Jluku, . . Porunckui, M. M. I'epacumos.

Tabnuupl 1 cxembl: «MeTobl aHTPONOJIOTUWY, «[ 0JIOBHOM MO3T YenoBeKay,
«YenoBexkooOpa3Hble 00€3bsiHbI», «CKeleT ueloBeKa U CKeJNeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MbD), «JIBUKyILIHE CUIIBI aHTPOIIOTEHE3a», « DBOJIFOLIMOHHOE
IpEBO  YeJoBeKa», «ABcTpamonurTek», «UYenoBek  ymenslit», «Yenosek
NPSIMOXOJAIINIY, «JleHnCcoBCKHUM dyenoBek» «Heanaepranbupbny, « KpoMaHbOHIBD,
«IIpenkn yenoBekay, «Tarbl IBOJIIOLUYI YEJIOBEKA», «Packl yenmoBekay.

O6opynoBaHue: MyJSDKM — OKAMEHENIOCTEeH, MpeAMETOB  MaTepuaIbHOU
KyJbTYpbl TpPEAKOB 4YEJNOBEKa, penpoaykuuu (dororpadum) KapTUH C
MU(POJIIOTUYECKUMU ¢ OHOJEHCKUMHU CIOKETaMHU TMPOUCXOXKICHHS YelIOBEKa,
¢doTtorpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YEJIOBEKa, CKEJIET YeJI0BEKa, MOJIENb
yeperna 4YeJIOoBeKa W 4epena IIMMIIAH3€, MOJIENIb KHUCTH YEJIOBEKA U KHUCTHU
HIMMIIaH3€, MOJENH TOPCa MPEAKOB YEJIOBEKA.

JlaGopaTopnas pabora «M3yueHue OCOOCHHOCTEH CTPOCHHUS CKeJeTa
YEJIO0BEKA, CBA3AHHBIX C MPSIMOXO0KIECHUEM.

IIpakTuyeckas padora «l3ydyeHune 3KOJIOrMYECKUX alanTallil YeIIOBEKAY.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CHCTEM ¢ OKPY Kaloule cpeaoi

3apoxaeHue U pa3BuTue dkojoruu B Tpyaax A. I'ymbonbara, K. @. Pynbe,
H. A. CesepioBa, 3. I'ekkensi, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3amauu
sKooruu. CBsI3b SKOJIOTUU C IPYTUMH HayKaMHu.



Metonbr skonoruu. IlosieBble HaOMOAEHHS. DKCHEPUMEHTHI B IKOJIOTHU:
OpupojHble U JaboparopHble. MojenupoBaHue B 3KOJOTUU. MOHHUTOPHHT
OKpY KaloIlel Cpeibl: JJOKAIbHBIN, PETUOHAIBHBINA U TJI00AIbHBIN.

3HayeHUE DOKOJIOTMYECKUX 3HAHUM I 4YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33PEHNE KAaK OCHOBA CBS3€M YENOBEYECTBA C NpUpoaol. PopmupoBaHue
HKOJIOTHYECKOMN KYJIBTYPbI U KOJIOIMYECKOM I'PAMOTHOCTH HACEIECHUS.

JlemoHcTpanuu

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuos, O. I'ekkenb, A.
Tencnu, B. H. Cykaués.

Tabnuupbl 1 cxembl: «Pazgensl skonorum», «Meroabl 3konorun», «Cxema
MOHHUTOPHUHIA OKPYKAKOLIEN CPEIBD».

JlaGopaTopHas padora «3yuenue METOJ0B AKOJIOTUYECKHUX
VICCIIEIOBAaHUIY.

Tema 7. Opranusmsl U cpea OOUTAHUSA

OKkonornyeckue (HakTopbl U 3aKOHOMEPHOCTH UX naenctus. Kiaccudukanms
IKOJIOTUYECKUX (PAKTOPOB: abMoTHYECKUEe, OMOTHYECKUE, aHTponoreHHbIe. O01mne
3aKOHOMEPHOCTH JCHCTBUS dKoJornueckux ¢akropos. [IpaBuno munumyma (K.
[lnpenrens, FO. JIubux). TomepaHTHOCTb. DBPUOUOHTHBIE U CTECHOOMOHTHBIC
OpraHU3MBI.

AbGuoTtnueckue ¢aktopel. CBeT Kak sKonorumdyeckuid Qaxrop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOIO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHUil M JKMBOTHBIX IO OTHOIIEHHIO K cBeTy. CUTHallbHas poOJib CBETa.
doTonepruoan3M.

Temneparypa kak »konoruuyeckuii (akrop. JleiicTBue Temieparypsl Ha
opraHu3Mbl. [IoMKWIIOTEpPMHBIE 1 TOMOMOTEPMHBIE OPTAHU3MBbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxnocth kak oskonorumdeckuir ¢aktop. I[lpucmocobrnenus pacTteHud K
nojJiep kKaHuio BojgHOro Oananca. Knaccudukanus pacTeHUN MO OTHOIICHHIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEKUMA.

Cpenbl oOuTaHUS OPraHU3MOB: BOJAHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHAs,
ryOMHHAsT  TMOANOYBEHHAs, BHYTpUOpraHu3mMeHHas.  DU3UKO-XUMUYECKUE
O0COOCHHOCTH cpeJi oOuTaHus opraHu3MoB. llpucrnocoOneHus OpraHu3MoB K
YKU3HH B Pa3HBIX CPEIax.

buonornueckne putMbl. BHemHne W BHyTpeHHHE PUTMBL. CyTOYHBIE H
roJinyHble pUTMBL. [IpUCIOCOONIEHHOCTh OPraHW3MOB K CE30HHBIM W3MEHEHUSIM
YCIIOBHM KU3HMU.

Kuznennsie Qopmbl opranuzMoB. [loHsiTue o0 JKU3HEHHOW (Qopme.
Kuznennsie popMbI pacTeHU: 1E€PEBbs, KYCTAPHUKHU, KyCTAPHUYKU, MHOTOJIETHHE



TpaBbl, OJHOJETHUE TpaBbl. JKu3zHeHHbIE (OPMBI >KUBOTHBIX: THAPOOUOHTHI,
re00MOHTBI, a9POOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

brnornueckue (bakTOopHI. Buner OMOTUYECKUX B3aUMOJICHCTBUM:
KOHKYPEHIIUsI, XUIIHUYECTBO, CUMON03 U ero (opmel. [lapasutusm, koorneparus,
MyTyallu3M, KOMMEHCaIU3M (KBapTUPAHTCTBO, HaxJIeOHn4ecTBo). Herpodpuueckue
B3auUMoOJecTBUS  (Tommueckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHYECKUX B3aUMOJECUCTBUN JJisI CYIIECTBOBAHUSI OPraHU3MOB B cpelie
oburtanus. [[puHIMI KOHKYPEHTHOTO UCKIFOUECHMUSI.

JlemoHcTpanuu

Tabmuubl U cxembl: «JKonorudyeckue @axrtopb», «CBETOBON CHEKTpY,
«IKOJIOTUYECKHE TPYIIIHI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», « TenaoKpoBHbIE
KUBOTHBIE», «XOJOAHOKPOBHBIE 3KUBOTHBIEY», «Du3znonoruueckue ajanTaluu
KUBOTHBIX», «Cpembl 0OWTaHMsS OpPraHU3MOB», «bBHUONOTHYECKHE PUTMBDY,
«Kusnennole  Gopmbel  pactenuit», <« KuzHeHHble  (OPMBI  KHUBOTHBIXY,
«IKOCUCTEMA MIMPOKOJIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOTO Jiecay, «Llenu
nutanusy, «XumHudectBoy, «llapasutuzm», «Koukypenmus», «CuMOu03»,
«KoMmmeHncanmmzmy.

O6opynoBanue: repbapud pacTeHUW U >KUBOTHBIX, MPHUCIOCOOJEHHBIX K
BIUSHUIO PA3IUYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIIOOMBBLIE, TEHEIIOOUBBIE U
TEHEBBIHOCIIMBBIE KOMHATHBIE PACTEHUS, TepOapUu U KOJUJIEKIIUU TEIIOJIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOWYUBBIX PACTEHUH, Uydesa MTUIl U 3BEpei, repOapuu
pacTeHul, OTHOCSIIMXCA K rurpoduraM, Kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusi TaHHBIX TPYMI, KOJUIEKIIMU dKUBOTHBIX, OOMTAIONIMX B Pa3HbIX Cpelax,
repbapur M KOJJIEKIIMM PACTEHUW U IKUBOTHBIX, OOJIAJAONIUX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHCHHSIM YCIOBUU KU3HH, repbapuu u
KOJUICKIIUU PACTEHHM M >KMBOTHBIX PA3IUYHBIX KU3HEHHBIX (POPM, KOJUICKIIUU
YKUBOTHBIX, YUACTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3aUMOICHCTBUSIX.

JlabopaTopHasi paGora «BpIsBI€eHHUE TNPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTopHasi paGora «BbIsBIeHUE TNPUCTOCOOTIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhI».

JlabopaTtopHasi pa6ora «AHaTOMUYECKHE€ OCOOCHHOCTH PACTCHHHN U3
Pa3HbIX MECT OOUTaAHUS.

Tema 8. Ikos10rusi BUAOB M NOMYJIALMI

OKOJIOTUYECKHE  XApaKTePUCTUKU  TMOIMYJISLIHH. [Monmynsiuust  kak
Oouonoruyeckas cucreMa. Posb HEOTHOPOAHOCTH Cpelibl, (PU3NYECKUx 6apbepoB U
0COOEHHOCTE OMOJIOrHH BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYPbI
nonyysiuid. OCHOBHBIE TIOKa3aTeIW TMOMYJSIUUA: YHUCICHHOCTh, IUIOTHOCTb,



BO3pacTHAasi W TIOJIOBas CTPYKTYpa, POXKIAAEMOCTb, HIPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPAIHSI.

DKkoJioruyeckass cTpykrypa nomyiasiuud. OneHKa YUCIEHHOCTH TOIYJISLIHH.
JuHamuka nonyiasiuuu U e€ peryisiuusa. buoTudeckuil moTeHIMaN MOMYJIALNH.
MoaenvpoBanue TMHAMHUKHA TOMyIsiuud. KpuBble pocTa YMCIEHHOCTH TOMYJISLINH.
KpuBble BbDKHBaHUS. Perynsnus YuCICHHOCTH MOMYJISAINHA: PoOJib (HaKTOpOB,
3aBUCAIINUX U HE 3aBUCSIINX OT IMJIOTHOCTH. DKOJOTUYECKUE CTpATeTuu BUAOB (I- U
K-ctparerun).

[Tonsitue 00 sKonormyeckoil Huiie Buaa. MecrooOutanue. MHoromepHas
Mozenb 3Kosiorndeckon HumM JIk.M. XartumHcoHa. Pa3mepbl »KoIOrMYECKOU
Huim. [loTeHnmanbHas U peaau3oBaHHAs HUIIIM.

Bua kak cucrema mnomnynsuuid. Apeansl BUIOB. Buabl M HX KU3HEHHBIC
CTpaTeruy. JKOJIOTMYECKUE SKBUBATIEHTHI.

3aKOHOMEpPHOCTH TIOBEJEHUS W MHIpaluid KUBOTHBIX. buosormyeckue
WHBa3UM Yy KEPOJIHBIX BUJIOB.

JlemoHcTpanuu

[Toptper: k. Y. XaTunHCOH.

Tabmuubl W cXembl: «IKOJOTHYECKUE XaPAKTEPUCTHKU MOMYJISALUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyjsinuun», «Bo3pacTHble  NHUpaMHUabl
nonyusiuun», «CKOpOCTb  3aceleHusi IOBEPXHOCTH 3eMJIM  Pa3InYHbIMU
opranuzMamMmn», «Mogeinb 3kosornueckon Huimu [Jx. M. Xatuunconay.

O6opynoBanue: repdapun pacTeHUH, KOJJIEKIINH KUBOTHBIX.

JlabopaTtopnasi pabora  «lIpucmocoOieHus ceMsH  pacTeHUH K
pacCeNeHUIO.

Tema 9. Ikosorust coodmecTB. IKOJIOTHYECKHE CHCTEMBI.

CoobmiectBa opranu3moB. buorneno3 u ero crpykrypa. CBsi3u Mexuay
OpraHu3Mamu B OHOIIEHO3E.

Okocuctema kak otkpbiTas cucrema (A. Jx. Tencnu). OyHKIMOHATBHBIE
OJIOKM OpraHW3MOB B DJKOCHUCTEME: IMPOAYLEHThI, KOHCYMEHTHI, PEIYLICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue unenu u cetd. AOuoTHUecKHe OJIOKU
skocucteM. [1ouBbl U Wbl B 3kocucTemMax. KpyroBopoT BelIEeCTB U MOTOK SHEPTUU
B 9KOCHCTEME.

OcHOBHBIE  TIOKa3aTeldu  dBKocUCTeMbl. buomacca u  mpoaykuus.
DKOJIOTUYECKHE MUPAMHU/JIBI UhCeT, OMOMACChl U SHEPTHH.

Junamurxa sxocucmem. Kamacmpoghuueckue nepecmpotiku. Dnyxmyayuu.
HampaBieHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKileccuu. [lepBudHbIE U
BTOPUYHBIE CYKIECCUM W UX TMPUYUHBL. AHTPONOTE€HHbIE BO3JICUCTBUA Ha
cykueccuu. KnnmakcHnoe cooOuiectBo. bruopaznooOpasue u noiHoTa KpyroBopora
BEILIECTB — OCHOBA YCTOMUYHUBOCTH COOOIIECTB.



[IpupoaHbie 3KOCUCTEMBL. JKOCUCmEMbl 03Ep U peK. DKocucmemvbl Mopeti U
oxeanog. Ixocucmemvl MYHOp, 1€CO8, CMenel, nyCmbitb.

AHTpOIIOT€HHBIE JKOCUCTEMBI. Arposkocuctema. ArpouneHos3. Paznuuns
MEXIy aHTPOIIOT€HHBIMU U MPUPOTHBIMHU IKOCUCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
bnopa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW ¢ayHbl. buonormdyeckoe wu
XO35IIICTBEHHOE 3HAYEHHE arpOIKOCHUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OPTaHU3MOB B
sKocucteMax. Ponb kackaonoz2o agpgexma u 6u008-30upuxamopos (Kiouesvlx
61008) 6 (QyHKYUOHUpoBanuu 3kocucmem. IlepeHOC PHEPIHUU U BEIIECTB MEXTY
CMEXHBIMH SKOCHCTEMaMH. Y CTOMYUBOCTh OPTaHU3MOB, TOMYJIAIAA U YKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmol 8030elicmaus 3GepA3HEHUl PA3HBIX munos Ha
cyOOp2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSIX,
OCHOBbl ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  8030€UCMEUS.
MeTo1010THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCcCTpanuu
[Toptpert: A. JIx. Tencnu.
Tabmuubt u  cxembl:  «CTpykTypa  OWoleHO3a»,  «DKOCHUCTEMA

HIMPOKOJIMCTBEHHOIO Jiecay, «DKOCUCTEMA XBOMHOTO Jeca», «DyHKIHOHAIbHbBIC
TPYIIbl OPraHU3MOB B 3KOcHCTeME», «KpyroBopoT BELIECTB B 3KOCHUCTEMEY,
«llenmn nutanus (MacTOWIIHAS, JETPUTHAS)», « IKOJIOTHIECKAS TUPAMUIA YUCEID,
«Koyoruyeckas nupamuaa OGuoMacchl», «IKOJIOrMYecKas MupaMuaa dHEPrUn»,
«O0pazoBanue 6osoTay, «llepBuunas cykieccus», «BoccTaHoBlieHUE jeca mocie
noxapa», «9KOCHCTeEMa 03epa», «ArpoueHo3», «KpyroBopoT BEIIECTB M IOTOK
DHEPruu B arpoueHo3er, «[Ipumepsl ypOoskocucTemy.

O6opynoBanue: repObapruu pacTeHUH, KOJUICKIIMH HACEKOMBIX, Uydena IMTUIl U
3Bepeil, repbapuu KyJbTypHBIX U JUKOPACTYIIMX PACTCHUH, aKBapUyM KaK MOJIEIb
HKOCUCTEMBI.

IIpakTnyeckas padora «/3ydyeHre u onucanue ypo0o3KOCHCTEMBD».

JlabopaTopHasi paGora «l3ydenue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YIEHHUCTOHOTHUX B Pa3HbIX 3KOCHCTEMAX).

IKCKYypcHsi «DKCKypCHUsl B TUIMYHBIN OmoreorieHo3 (B qyOpaBy, Oepes3HSiK,
eJIbHUK, Ha CYXO/I0JIbHBIN UM TOMMEHHBIN JIYT, 03€p0, OOJIO0TO)».

IKCKYpcHsd «ODKCKYypCHsl B arpodKOCHCTEMY (Ha MOJE€ WM B TEIUIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — obOmemnanerapHass o0ojiouka 3eMIIM, TNI€ CYUIECTBYET WM
CyllleCcTBOBaJia XU3Hb. PazBuTue mpeacTaBieHuil o ouocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uocdepe. Obnactu duocdepst u e€ cocran. JKupoe
BEIECTBO Onochepsl u ero PyHKIUY.

3aKOHOMEPHOCTH cylecTBOBaHus Ouocdepnl. OcodeHHOCTH Onocdepsl Kak
ri100abHOM 3K0cuCcTeMbl. JuHaMuueckoe paBHOBecue B Ouochepe. KpyroBoporst
BEILECTB U OMOT€OXUMHUYECKUE LUKIIBI (Yriiepoaa, a3oTa). PUTMHUUHOCTh SIBIEHUN
B Ouocdepe.

3oHanbHOCTH Ouochepnl. [lonarue o Ouome. OCHOBHBIE OHMOMBI CYIIIH:
TYHJpa, XBOIHBIE Jieca, CMEIIaHHbIE U ITUPOKOJIMCTBEHHBIE JIeca, CTENH, CABAHHBI,
MyCThIHU, TPONUYECKHE JIECA, BBICOKOTOPhs. KiuMar, pacTUTENbHBIN U KUBOTHBIN
MHUp OMOMOB CYIIIH.

Ctpyktypa 1 QyHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIMANIA U
onochepHbIX QPyHKITUH.

JlemoHcTpanuu

[Toptpetsl: B. . Bepuaackuid, 3. 31occ.

Tabmumel u cxemsl: «['eocdheprsl 3emnn», «KpyroBopoT azora B NpUPOIE,
«KpyroBopot yriepoga B mpupone», «KpyroBopor Kuciopojga B MNPUPOACH,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIE OMOMBI cymny, «Knumarnueckue
nosica 3emnm», «TyHapay», «Taira», «Cmemannsiii jgec», «ILIMpoKOIMCTBEHHBIM
necy, «Ctenby, «CaBanHay, «IlycTbiHsy, « Tponuueckuil gecy.

O6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUN KUBOTHBIX.

Tema 11. Yest0BeKk U OKpyKaOIIas cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX TMPUYMHBL. Bo3jeicTBhe ueloBeka Ha
ouochepy. 3arpssHeHue BoO3AyIIHOM cpenbl. OxpaHa Bo3ayxa. 3arps3HEHHE
BoAHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Pazpymienue mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue kaumara.

AHTpOIIOT€HHOE BO3/CICTBHE HA PACTUTENIbHBIM M KUBOTHBIA Mup. OxpaHa
pPacTUTENIBHOTO U KUBOTHOrO MHpa. OCHOBHBIE MNPUHIUIIBI OXPAaHbl MPUPOJIBIL.
Kpacubie kuuru. Oco0o oxpansembie mnpuponanbie Tepputopun (OOIIT).
boranndeckue caipl U 300J10THUECKUE TTAPKH.

OCHOBHbBIC TPHUHIUIIBI YCTOMYMBOTO PA3BUTHUSI UEJIOBEUECTBA U TMPUPOJIBI.
PanimonasibHO€ ~ TPUPOJIONOJIL30BAHUE W COXpPaHEHHE  OHMOJOTMYECKOIo
pasHooOpasus 3emian. OOmmpe 3aKOHOMEPHOCTH TJI0OAIBHBIX SKOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3KCA U €T0 BEPOSTHBIE MOCIEACTBUS.

Pa3BuTHe METOJOB MOHUTOPUHTA Pa3BUTHS OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle uccie0o8aHus nepexooa K pecypcocbepezaroujei u
KOHKYPEHmMOcnocobHotl sanepeemuke. buonozuueckoe pasnoobpazue u b6uopecypcawi.
Hayuonanvuvie ungopmayuonnvie cucmemsi, obecneuusarouue O00Cmyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX U008 u 9dkocucmem. (OcCHOBbI



9Kopeadbunumayuu dKocucmem U cnocooos 060pvObLl ¢ OUONOBDPEHCOCHUMU.
Pexoncmpykyus mopckux u nazemHvix 5KOCUCTEM.

JemoHcTpanuu

Tabmuubl W cxembl:  «3arpsisHeHHEe  aTMocepb»,  «3arpsi3HEHHE
ruapoceps», «3arps3HeHre nouBbl», «llapHukoBBIT 3pdexkT», «Ocobo
OXpaHsieMbIC MPUPOTHBIE TEPPUTOPUNY», «KMOACIN YIIPABISIEMOTO MUPAY.
O6opynoBanue: (ororpaguu OxXpaHsSEMbIX PaCTeHH U KUBOTHBIX KpacHoi
kHuru Poccurickoit @enepanuu, KpacHOM KHUTH perMOHA.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110
BNOJIOTMU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHUS
OOy4YaroIIMMHUCS TPOrpaMM CpeaHEro ooOImero o0pa3oBaHUs: JUYHOCTHEIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType TUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MPOrpaMMbl IO OUOJIOTUH
BBIJICJICHBI CIEAYIOIIUE COCTABIISAIONIME: OCO3HAHHE OO0YYaIOIIMMUCS POCCUNUCKON
IPaKJIaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CAMOONpPENENEHUI0, Haiuyue Momusayuu K OOydEeHUI0O  OHOJIOTHUH,
yenenanpaeienHoe passumue BHYTPEHHUX YOEKIEHUN JHMYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEM M HCTOPUYECKUX TPAIUIUN DPA3BUTUS OUOIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCIMb O0YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATeNIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKaMHU, MPUCYIIUMHU CHUCTEME
OuoJornyeckoro  oOpa3oOBaHUs, Haluuue NPABOCO3HAHUA  IKOJOTUYECKOU
KYJBTYpPBbI, CNOCOOHOCMU CMA8UMb €U U CTPOUTH )KU3HEHHBIE TIaHBbI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTPaMMBbI IO OMOJIOTHH TOCTUTAKOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOW JEATEIBHOCTH B COOTBETCTBUHU C
TPAAULMOHHBIMUA POCCUICKUMH COUUOKYJIBTYPHBIMU, HCTOPUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPHUHSATHIMUA B OOIIECTBE MpaBUIaMU U HOpMaMu
NOBEACHUSI U CIOCOOCTBYIOT MpOLECCaM CAMOIIO3HAHMS, CAMOBOCHHUTAHUS U
cCaMOpa3BUTHUS, PAa3BUTHS BHYTPEHHEH TMO3UIMU JIMYHOCTH, NATPUOTHU3MA U
YBAKEHUS K 3aKOHY U IMPABONOPSAIKY, YEIOBEKY TPy/Jla U CTaplieMy MOKOJIEHUIO,
B3aMMHOT0 YBa)KE€HHUS, OEpEKHOTO OTHOIIEHUS K KYJbTYpHOMY HAcleIui0 u
TpaJULMsIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, npupone u
OKPY’KarolIEn Cpee.

JIM4HOCTHBIE pE3yJIbTaThl OCBOEHHUS YyudeOHoro mpeamera «buomorus»
JIOJDKHBI OTPaKaTh TOTOBHOCTh M CITOCOOHOCTH O0YJAIOIINXCS PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3WIMENH JIMYHOCTH, CHUCTEMOW I[E€HHOCTHBIX
OpUCHTAIlMM, TO3WTUBHBIX BHYTPEHHHX  YOCXKJCHUH, COOTBETCTBYIOIIMX
TPaJMLIMOHHBIM LIEHHOCTSAM POCCHUHCKOIO OOIIECTBAa, PACIIMPEHUE KUZHEHHOIO
OMbITA U OMbITA ACATEILHOCTH B MPOILIECCE peav3alliid OCHOBHBIX HaIpaBICHUN
BOCIIUTATEJIbHOM JI€SITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa;KaIaHCKOro BOCIIUTAHUSI:

c(OpPMHPOBAHHOCTh I'PAKIAHCKON MO3ULIMH 00YYarOIIEerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TpaB W OOSI3aHHOCTEH, YBaKCHHE
3aKOHA U MPaBOIOPSIKA;



FOTOBHOCTb K COBMECTHOM TBOPYECKOW [EITEABHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOCKTOB, PEIICHWN y4eOHBIX W TMO3HABATEIBHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OIpPEACNATh COOCTBEHHYIO TMO3MIIMI0 MO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHE YUUTHIBATH B CBOUX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHUBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSAMU, KYJIbTYPHBIMHU 1ICHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBINOJHEHUS
y4eOHbIX, TIO3HABAaTEJIbHBIX M HCCJIEAOBATENbCKUX 3a7a4, YBaXKUTEIbHOIO
OTHOILIGHHS K MHEHHUIO OIMOHEHTOB MpPU OOCYXJCHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJIEPKAHUS,

TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOU JI€SITEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpak JaHCKOU WJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IEpE]
Ponunoi, ropaoctu 3a cBOW Kpal, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MIPOIIJIOE ¥ HACTOSIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHUE K NMPUPOJIHOMY HACIIEAUIO U MAaMSITHUKAM IIPUPOLBI,
JNOCTHXKEHUAM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCUHCKUX YYEHBIX B CTaHOBJIEHUE U
pa3BuTHEe OWOJOTHMH, TOHWMAaHUS 3HAYCHUS OWOJOTMU B TO3HAHWHM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIECTBa;

ujeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyXeHHUI0 M 3ammTte OTedecTsa,
OTBETCTBEHHOCTH 32 €r0 Cyb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHMUE IYXOBHBIX IEHHOCTEW POCCUMNCKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIE pelIeHUs,
OPHUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBbI U ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUUBOTO Oy IyIIEro;

OTBETCTBEHHOE OTHOILICHHUE K CBOUM POAUTENSAM, CO3/IaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O IMPUHATHS LIEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUU C
TpaguuusaMu HaponoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIIOYAs ACTETUKY OBITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIICHU;

MMOHUMAHHUE YMOIIMOHATBHOTO BO3/ICMCTBHUS )KMUBOM IPUPOBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HBIX BUJIAaX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINUHOCTH;

5) ¢usnuyeckoro Bocnutanusi, GOpMUPOBAHMUS KYJIbTYPbI 310POBbSI U
IMOIMOHAJILHOTO 0JIArONoJyYns:

MOHMMAaHUE U pean3alus 3J0pOBOTO M 0e30MmacHoro ooOpa3a >KU3HU
(310poBO€  TUTaHWE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUJI U HOPM,
COQIAaHCUPOBAHHBIA PEXKUM 3aHATUM U OTIbIXa, peryispHas Qusnueckas
aKTUBHOCTB), OEpEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (DPM3HUECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

NOHMMAHUE 1EHHOCTH TMPaBWJI HHJIMBUAYAIbHOTO M  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHE TOCJEACTBUN M HEMPHSITHS BPEIHBIX MPUBBIYEK (YHOTPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHHS);

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTh K TPYly, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYA0JII00UE;

FOTOBHOCTh K AKTHUBHOW JESTEIBHOCTH TEXHOJOTMYECKOM M COLIMAJIbHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSITEIILHO
BBITIOJIHATH TaKyIO JCSITEIIbHOCTD;

MHTEPEC K Pa3InyHbIM cdepam mpodecCHOHANBHONU JEATEIHbHOCTH, YMEHUE
COBEpIAaTh OCO3HAHHBIM BbIOOp Oyaymied mnpodeccud ©  peau30BBIBATH
COOCTBEHHBIE KU3HEHHBIE TUTAHBI,

FOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHMI0O W CamMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3K0JIOrH4e€CKOro BOCIMTAHMS :

HKOJIOTMYECKHU 11€J1IeCO00pa3HOe OTHOIICHUE K MPHUPOJE KaK HUCTOYHUKY
YKU3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIICHUE YPOBHS OSKOJOTUYECKOW KyJIbTYphI: MPUOOpPETEHUE OIbITa
IUTAHUPOBAHUSI TIOCTYNKOB W OLIEHKM MX BO3MOXKHBIX IOCJHEICTBHM ISt
OKPY’KarOIIEU CPEBI;

OCO3HAHHE TJI00ATHHOTO XapaKTepa 3KOJOTHUECKHX MpoOJIeM W IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OHOJIOTHH
3HaHMSIT M YMEHUS TPU PEIICHHH TpoO0JIeM, CBS3aHHBIX C palMOHAIBHBIM
IPUPOAOIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TOBEACHHS B MPHUPOJE,
HalpaBJICHHBIX Ha COXpPaHEHHWE pAaBHOBECHUS B HKOCHUCTEMaX, OXpaHy BHJIOB,
sKOcUCTEM, Onocdepsl);

AKTUBHOE  HEINPHUIATUE JCUCTBHUM, NPUHOCAIIMX BpEd  OKPYXKarOLIEH
NPUPOIAHON cpene, YMEHUE MPOrHO3UPOBATH HEOJArONPHUATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS NMPEINPUHUMAEMBIX ICHUCTBUM U MPEIOTBPAIATh UX;



HAJIMYUE PA3BUTOTO HKOJOTMUYECKOTO MBIILICHUS, IKOJIOTHYECKON KYJIbTYPHI,
OIbITa NEATEITbHOCTH JKOJIOTUYECKOMU HaIPABJICHHOCTH, YMEHUSA
PYKOBOACTBOBATbCS UMM B IIO3HABATEJIbHOM, KOMMYHUKATHUBHOW U COLUAIBHOMN
MPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHUYECKOMN JIESITEIBHOCTH SKOJIOTUYECKON
HaIpaBJICHHOCTH;

8) neHHOCTH HAYYHOIO MO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTUS HAYKU M OOILIECTBEHHON MPAKTUKH, OCHOBAHHOI'O Ha JUAJOre
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET'0 MECTAa B MOJIUKYJIHTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJBTYphl Kak CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOJIbMU Y MO3HAHUS MUPA;

MOHUMAaHUE CHenupuKn OWOJOTUM KakK HAyKd, OCO3HAHUSA €€ poJu B
GbopMHpPOBaHUN PALMOHATBLHOTO HAYYHOTO MBINIJICHUS, CO3JaHUU IIEJIOCTHOTO
IpeacTaBlieHus 00 OKpYXalollleM MHpPE KakK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOlllecTBa, B TMO3HAHWU TPHUPOJHBIX 3aKOHOMEPHOCTEM W pEIICHUU MpolsIeM
COXPAaHEHHUS TPUPOAHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTU OWOJOTUU JJII COBPEMEHHOW IMBHIM3AINU:
oOecrieyeHus: HOBOTO YPOBHS pPAa3BUTHUS MEAMUIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIIaTh PECypCHbIE  MPOOJEMBI  Pa3BUTHS
4eJIOBEUYECTBA, MIOMCKA MyTe BBIXOJIa U3 INIO0ANBHBIX IKOJIOTMYECKUX MPOOIeM U
oOecrieueHus  Mepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  pallMOHAJIBLHOMY
WCIIOJIB30BaHUIO TPUPOJHBIX PECYpPCOB M (OPMUPOBAHHMIO HOBBIX CTAH/IAPTOB
YKU3HU,

3aMHTEPECOBAHHOCTh B TMOJYyYeHUH OUOJOTMYECKUX 3HAHMM B LEAX
MOBBIIIEHUS OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAYyYHOH TIpaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKITMOHAILHON TPaMOTHOCTH OOyYaromuxcs, GopMupyeMoit
IpY U3y4YEeHUU OMOJIOTHH;

MMOHUMAHHUE CYLIIHOCTH METOJOB MO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh MOJydYyaeMble 3HAHUS I aHalu3a |
OOBSCHEHUS SIBIICHUI OKPYXAIOIIEro MUpa U MPOUCXOJAIIMX B HEM M3MEHEHUH,
yMEHHE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHUS HA OCHOBE HAy4HBIX (DAKTOB H
MMEIOIIMNXCS JaHHBIX C LIEJbIO MOJYYECHHS JOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIIOJIb30BaTh OMOJOTUYECKUE 3HAHUS IS
penieHust IpoOJieM B pealbHbIX KU3HEHHBIX CUTYAIMSIX;

OCO3HAHUE LEHHOCTH HAYYHOW NESITEIbHOCTH, TOTOBHOCTH OCYILIECTBISATH
MIPOEKTHYIO U UCCIIEIOBATENBCKYIO IESITEIbHOCTh MHINBUIYAJIBHO U B TPYIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3OBaHHIO U
caM000pa30BaHUI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUW MO OMOJIOTUHU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMH.



METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3yiabTaThl OCBOCHHS y4eOHOTo mpenmera «broorusy
BKJIIOYAIOT: 3HAYUMble IS (OPMUPOBAHHMS MHPOBO33PEHUSI OOyYArOITUXCS
MEXIMCIUIUITMHAPHBIE (MEXKIPEIMETHBIC) OOICHAYYHBIC MOHSITHS, OTPaKAIOIINE
IEJTOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHeUu(pUKy METOJOB IO3HAHUS,
UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HAayKax (BEILECTBO, SHEPTHs, ABJICHUE, MPOLECC,
CHUCTEeMa, Hay4YHBIH (paKT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClIeIOBaHUE,  HAOJIOJICHHE, U3MEpPEHHE, OKCIEPUMEHT W  JApyrue);
YHUBEpCAJIbHbIE y4eOHble JeicTBUsS (ITO3HABaTelbHbIC, KOMMYHHUKATHUBHBIC,

pEryJIATUBHEIE), o0ecIeuynBaroIIre dbopmupoBaHue (GyHKIIMOHATBHOM
IPaMOTHOCTH M COIIMAJIBHOW KOMIIETEHIIMU O0OydYarolmuxcsi; CIOCOOHOCTh
o0yJaronmxcs UCTIOIh30BaTh OCBOCHHBIC MEKIUCITUTUTMHAPHBIC,

MHUPOBO33PEHUYECKHE 3HAHWS W YHUBEpPCAJIbHbIE y4eOHbIE JCUCTBHS B
II03HABATEIBbHON U COLMAJIbHOUN IIPAKTHKE.

B pesynbrare wu3yueHus OHOJOTMM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3zoBanus y oOywatomerocs OyayT cHOPMHpPOBAaHBI TO3HABATEIHHBIC
yHUBEpCcajbHble yueOHbIE AEMCTBHSI, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHbIE yUeOHbIE
NEUCTBUSA, PETYJSTUBHbIE YyHHUBEpCAJbHbIE Yy4eOHbIE JACHCTBUS, COBMECTHas
NEeSATENbHOCTbD.

MeTtanpeMeTHbIE PE3YJIbTaThl OCBOECHHSI MPOrPaMMbl CPEIHET0 OOIIEro
00pa30BaHUs JOJIKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHBIMH Y4eOHbIMHU NMO3HABATEJIbLHBIMU
NEeUCTBUAMM:

1) 6a3oBble JOrnYecKHe JAeiiCTBHUSI:

CaMOCTOATENBHO  (OPMYJIHMPOBAaTh W aKTyalM3upoBaThb  MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHUM 3HAHUM MNPUEMBI JIOTUYECKOIO MBILIUICHUS
(ananu3a, cuHTE3a, CPaBHEHMS, KiIacCUpUKAIIUU, O00OIICHUS ), PACKPHIBATH CMBICT
OMOJIOTMYECKUX TOHATHH (BBIICIATh UX XapaKTepHbIC MPU3HAKH, YCTaHABIUBATH
CBSI3U C IPYTUMU TOHATHUSMU);

ONpEeAEeNATh LEeNH JAEITeIbHOCTH, 3a/laBas MapaMeTpbl U KpPUTEPUH HX
JOCTHXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATUSA ISl OOBSICHEHUS (DAKTOB M SIBJICHUUN
YKUBOW MPUPOBI;

CTPOUTH JIOTUYECKUE pacCykJeHus (MHIYKTHBHbBIC, JCIyKTUBHBIE, 10
aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH U TPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYITUPOBATH BHIBOJIbI U 3aKITIOUCHUS;

PUMEHSTh CXEeMHO-MOJICJIbHbIE ~ CpEJCTBAa ISl MPEeJCTaBICHUs
CYILIECTBEHHBIX CBS3€M M OTHOIICHHWHA B M3y4aeMbIX OMOJOTHYECKHX OOBEKTax, a



TaKkK€  MPOTUBOPEUMH  Pa3HOTO  pOJAA,  BBISIBICHHBIX B Pa3IMYHBIX
WH(POPMAITMOHHBIX HCTOYHUKAX;

pa3pabarhiBaTh IUIAH PEIICHHS TPOOJIEMBbI ¢ YUETOM aHalM3a MMEIOIIUXCS
MaTepuaIbHBIX U HEMATEPHUAIbHBIX PECYpPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIBHOCTD, OIICHUBATH COOTBETCTBHUE PE3YJILTATOB
TIEJISIM, OLICHUBATh PUCKH TIOCIIEACTBUHN JACSITCIIBHOCTH;

KOOPJIIMHUPOBaTh W  BBIMIOJIHATH pabOTy B  YCIOBHUSX  PEAIBHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a3oBbIe HCC/IeI0BATEIbCKHE eHCTBHUSI:

BJIAJICTh HABBIKAMH yUE€OHO-HCCIICIOBATEIIBCKON U MMPOCKTHOM JESITEIIBHOCTH,
HAaBBIKAMHM  pa3perieHus mpoOJieM, CHOCOOHOCTBIO W  TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METOIOB PEIICHUS TPAKTUYECKUX 3a]1a4, MPUMEHEHHIO
Pa3IMYHBIX METOJIOB TIO3HAHUS;

WCIIOJIB30BaTh PA3IUYHBIC BHUIBI JCATCIBHOCTH 110 IOJIYYEHHUIO HOBOTO
3HAHWS, €T0 WHTEPIpPETAlHH, MPEeoOpa3OBaHUI0 W TPUMEHEHUIO B Yy4eOHBIX
CUTYyaIUsIX, B TOM YUCJIC TIPH CO3JaHUH YICOHBIX U COITUAIBHBIX TPOCKTOB;

(dbopMUPOBATh HAYYHBIA THUI MBIIUICHHUS, BIAJIETh HAYYHOW TEPMHHOIOTHEH,
KITIOYCBBIMH TTOHITHSIMHA W METOJIaMHU;

CTaBUTh M (OPMYJIHPOBATh COOCTBEHHBIC 3aladyl B 00pa3oBaTEIbHOMN
JESATSIILHOCTH U )KU3HECHHBIX CHTYaIlUsX;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M WM aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pelIeHHs, HaXOJHWTh apryMEHTHI JUIS JO0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a1aBaTh MapaMeTpbl U KPUTEPUN PEIICHUS;

aHAIM3UPOBATh TIONYYCHHBIC B XOJE pEIICHHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTHUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCJIOBHSIX;

JlaBaTh OIEHKY HOBBIM CHUTYaIlUsIM, OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHAINIPABICHHBIN TIOUCK TepeHoca CPEACTB M CIOcOo00B
JENCTBUA B MPOGECCHOHANTBHYIO CPEy;

yMETh TIEPCHOCHUTHh 3HAHWS B IMO3HABATEIBHYIO M TPAKTHYECCKYIO 00JACTH
KU3HEICATCITLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX MTPESIMETOB;

BBIJIBUTATh HOBBIE HJIEH, MpeJiaraTh OPUTHHAIBHBIC TMOIXOABI M PEIICHHS,
CTaBUTH MIPOOJIEMBI U 33J1a4H, IOMyCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

3) pabora ¢ ungopmanmeii:

OPUCHTHPOBATHCS B PA3TUYHBIX HCTOYHHKAX HHPOPMAIHH (TEKCTe Y4eOHOTO
nocoOusi, HAyYHO-TIONMYJSIPHOW —JUTeparype, OHOJOTHYECKUX CIIOBapsX W
CIpaBOYHWKAX, KOMIBIOTEPHBIX 0azax MaHHBIX, B WHTepHETE), aHAIM3UPOBATH



UH(OPMAITUIO PA3TMYHBIX BUIOB B (HOPM MPEACTABICHUS, KPUTUYECKH OIICHUBATH
e€ TOCTOBEPHOCTh U HEMTPOTUBOPEYHBOCTb;

bopMyIUpPOBaTh 3aMpPOCHl U MPUMEHSTH PA3IMYHBIE METOJbI MPU TOUCKE U
orbope Ouosorndeckor MHMOpPMaIMKM, HEOOXOAUMOM JIJIsi BBITIOJTHEHUS YYCOHBIX
3amad;

mpUOOpETaTh OIBIT WCIOIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHUH, COBEPIIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCITOJI30BAHUS PA3TMYHBIX
MTOVICKOBBIX CUCTEM;

CaMOCTOSATETILHO  BbIOMpATh  ONTUMANbHYIO  (GOpMYy  MPEACTABICHUS
Oouosiornueckor nH@popmaruu (CxeMbl, Tpauku, TUarpaMMbl, TaOIUIbI, PUCYHKU
H IpyToe);

WCIIOJI30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA Npu paboTe C
Ouonornyeckol HMHPOpMANUEH: TPUMEHATH XUMHUYECKHE, (U3UUYECKUEe W
MaTeMaTUYECKUe 3HaKW W CUMBOJBI, (HOpPMYJibl, abOpeBHATypy, HOMEHKIATYDY,
UCTIONB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CHMBOJIHMYECKHE  CPENICTBA
HATJISATHOCTH;

BIAJCTh  HABBIKAMHM  pAcloO3HaBaHWA W 3alUThl  WHOOpMaIuH,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€HCTBHAMM:

1) obmeHue:

OCYIIECTBIIATH KOMMYHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JWAJIOTE WM IUCKYCCHH IO CYIIECTBY OOCYXmaeMol TeMbl (yMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh MHTEPEChl U COTJACOBAHHOCTH MO3UIMI JIPYTUX YYaCTHUKOB
JIMaora Ui JUCKYCCUN);

pacrno3HaBaTh HeBepOaJbHbIE CpeACTBAa OOIICHHs, MOHUMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMATYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIAJCTh PA3IUYHBIMUA CIIOCOOAMHU OOIIECHUS W B3aUMOJICUCTBHS, TTOHHUMATh
HAMEPEHUS IPYTUX JIIOJICH, MPOSIBIISTh YBAXKHUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPpeKTHOU popMme (hopMyIupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHHUS C HMCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAas 1eSITeJIbHOCTh:

MOHUMATh M KCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYJTbHON
paboTHI MPU PELICHUH OMOJIOTUYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIOBBIX (HOPM B3aUMOJICHCTBUS NP PEIICHUN Y4eOHOM 3a1auH;

BBIOMpATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHM C yd€TOM OOIIUX
WHTEPECOB M BO3MOXXHOCTEH Ka)/I0T0 4ieHa KOJIICKTHBA,;



OPUHUMATh LEJIM  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHHUPOBATh JICUCTBUSA II0 €€ JIOCTHUKEHHUIO: COCTABJATH IUIAH JACHCTBUH,
pacmpeiensaTh pojad ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh Ppe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHJIbI B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeajaraTb HOBBIE MPOEKThI, OLIEHUBAaTh MJEU C TMO3ULIHMH HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAUUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE ITOBEAEHUE B PA3IMYHBIX
CUTYaLMSIX, TPOSIBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OBJiaieHNe YHMBEPCAJTbHBIMH PEryJATHBHBIMU AeHCTBUSIMH:

1) caMoopranu3anms:

WCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJIS BBISABICHHUS TpoOIeM U HX
pelieHus B )KU3HEHHbBIX U YYEOHbIX CUTYalUsX;

BBIOMpAaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUN LIEJIEBbIE WU CMBICIOBBIE
YCTAHOBKHM B CBOMX JCHCTBHSIX M MOCTYNKAax MO OTHOILICHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3JI0POBBIO U 310POBbIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYLIECTBIISITh MO3HABATENIBHYIO JESTEIbHOCTD, BBISBIATH
poOIeMbl, CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIIbHON
JEATEIIbHOCTH U JKU3HEHHBIX CUTyalUsX;

CaMOCTOATENIHO COCTABJISITH IUIAH  pPEIICHHUS MpodiieMbl € YUYETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEAOUYTCHUN;

JIaBaTh OLICHKY HOBBIM CHUTYaLUSIM;

pacuMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOUYTCHHI;

JieaTh OCO3HAHHBIA BbIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTh
3a pEILIEHNE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIUPOKOW JPYIUIUU B
pa3HbIX O0JACTSIX 3HAHWM, IMOCTOSIHHO TMOBBINIATH CBOW 0O0pa30BATENbHBIN U
KYJbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsiIM, BHOCUTh KOPPEKTHUBBHI B JIESITEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IENSM;

BJIAJ€Th HABBIKAMHM  MO3HABATENbHOM  pedJekcuu Kak  OCO3HaHUSs
COBEPIIAEMBIX JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJNbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI PEPIIEKCUU I OLEHKH CUTyalluu, BbIOOpa
BEPHOI'O PELLIECHHUS;

YMETh OIIEHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATh PEUIEHUA IO UX
CHU)KEHMUIO;



IIPUHAMATh MOTHBBI W apryMEHTBl JPYTHX IPU aHAJIU3€ pe3yJIbTATOB
NEATEIIbHOCTH;

3) npuHsTHE CeOs M IPYTrUX:

IPUHUMATH ce0sl, MOHMMAsi CBOM HEIOCTaTKU U JOCTOMHCTBA;

IIPUHAMATh MOTHBBI M apryMEHTbl JPYTHX IIPU aHaJIU3€ pe3yJIbTaTOB
NEATEIIbHOCTH;

IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKU;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOro YeJIoBeKa.

HPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHble pe3yNbTaThl OCBOCHHUSI COJEpX aHUS Y4eOHOro mpeaMera
«buonorusiy Ha yriayOJEHHOM YpPOBHE OPHEHTHPOBAHBI Ha OOECICUYCHHE
npopuapHOro  oOyueHust  oOydaronuxcss  Owosorumu. OHM  BKJIIOYAIOT:
cnenuduyeckue Ayt OMOJOTUM HAy4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI JIEHCTBUH 11O
OCBOCHHIO, UHTEPIIPETALMU U MPEOOPa30BaHUIO 3HAHUM, BUIBI JEATCIBHOCTH IO
MOJIYYEHHUIO HOBBIX 3HAHUU U UX NMPUMEHEHUIO B PA3IUYHBIX YUYEOHBIX, a TAKKE B
peabHBbIX KU3HEHHBIX cuTyanusx. lIpenMeTHbie pe3yabTaThl MPEACTaBICHBI MO
rojilaM U3y4eHusl.

[IpenmeTHble pe3ynbTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 10
KJlacce JOJIKHBI OTPAXKATh:

chOPMHUPOBAHHOCTh, 3HAHUA O MECT€ W POJIM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OpPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KApTHUHBI MUpA, B
NMO3HAHWM  3aKOHOB  MPHUPOABI M  PEUIEHUH MpoOJeM  PalOHAIBLHOTO
MPUPOJIONIOIB30BaHUS, O BKJIaJE POCCUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OHoJIOTH Y,

BJIAJCHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIONINE OHOJIOTHYECKUE TEPMHUHBI U TOHATUA (KHU3HD, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJSAIUs, CaMOBOCIIPOHU3BEICHNUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT U Pa3BUTHE), OMOJOTUYECKUE TEOPUHU
(knerouynas Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHasi Teopus
HacnenctBeHHoctn T. Moprana), yuenuss (H. W. BaBumoBa — o meHTpax
MHOTOOOpa3usi ¥ MPOUCXOXNKICHUS  KYyJIbTYpPHBIX  PACTEHUM),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB MEPBOTO TOKOJICHHUS, PACIIEIUICHUS, YUCTOThI TaMeT,
HE3aBUCUMOro HacienoBanus [. MeHgens, TOMOJIOTUYECKUX PAIOB B
HACJIEICTBCHHOU U3MEHUYUBOCTHU H. n. Basuiiona), IIPUHLIATIBL
(KOMILIEMEHTapHOCTH);

BJIAJICHUE OCHOBHBIMM METOJIaMH HAy4YHOTO IO3HAHMS, HCIIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCAaHUE, H3MEpPEHUE,
HaOII0/ICHHE, DKCIIEPUMEHT);



YMEHHE BBIACIATH CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT H
JYKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, B TOM 4YHCIIE
OakTepuil, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPIaHOB U CUCTEM
OpraHOB pAaCTEHUMW, >KUBOTHBIX, YEJIOBEKa, IPOILIECCOB KU3HEAESITEIbHOCTH,
MPOTEKAONIUX B OpPraHU3Max PAcTeHUH, KUBOTHBIX M YEIOBEKa, OMOJIOTHYECKIX
IPOIECCOB: 0OMEHA BemIeCTB (MeTaboIM3M), MPEBPALCHUS YHEPTUU, OPOKEHUS,
aBTOTPO(HOIO U reTepoTPOPHOrO TUIIOB MUTAHMS, (POTOCHHTE3A U XEMOCHHTE3A,
MUTO3a, M€i03a, TaMeTOreHe3a, SMOpHUOTreHe3a, MOCTIMOPHOHATBHOTO Pa3BUTHUA,
Pa3MHOXXEHHUS,  HMHJIMBUIYaJbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJICCTBHS T€HOB, T€TEPO31Ca, UCKYCCTBEHHOI'O 0TOOPA;

yMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXAYy OPraHOWJAMHU KIETKH M HUX
GYHKIUSAMH, CTPOEHHMEM KJIETOK pa3HbIX TKaHEH M UX (QYHKIMSIMH, MEXIY
OpraHaMd U CHCTEMaM{ OpraHOB y pAcCTeHMi, >XMBOTHBIX M YEJIOBEKa M HUX
GyHKUMSIMH, MEXIY CHUCTEMaMHU OpPraHOB M WX (PYHKIUSMHU, MEXIY 3Taramu
oOMeHa BelIeCTB, 3TallaMU KJIETOYHOTO IUKJIA ¥ )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
dTamaMyu HMOPHUOHATBLHOTO Pa3BUTHUS, T€HOTUIIOM M (DEHOTHIOM, (EHOTUIIOM U
dbakTopamu cpenbl OOUTaHUS;

YMEHUE BBISBJISATh OTJIMYMUTENbHBIE MPU3HAKU KUBBIX CUCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa,

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY ISl TOKA3aTENbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CHUCTEMAaTUYEeCKUX TPy,

yMEHHE peniatb ONOJIOrHYECKUE 3a/1a4M, BBISBISATH IPUUUHHO-CIIEICTBEHHBIE
CBSI3M MEX]y UCCIIeTyEMbIMU OMOJOTUYECKUMHU MPOIIECCAMU U SIBIICHUSAMH, JIE€1aTh
BBIBOJIbI ¥ TPOTHO3BI HA OCHOBAHHH MOJIYYSHHBIX PE3yIbTATOB;

yMEHHE BBINOIHATH J1a0OpAaTOPHBIE M MpaKTHYECKHEe pPaldOThI, COOII0IAThH
npaBuia mpu padboTe ¢ yueOHbIM U Ja00PaTOPHBIM 000PYIOBAaHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bI, MPOBEPITh HUX OKCHEPUMEHTAIbHBIMU
cpencTBamu, (GOpMYyIUpYs IeJb HUCCICIOBAHMS, AaHATU3UPOBATH IOIYYCHHbBIE
pe3yJIbTaThl U AENATh BBIBOJBL;

YMEHHE Y4YacTBOBaTh B y4EOHO-MCCIIEIOBATEIILCKONM paboTe Mo OuoJIoruw,
HKOJIOTUM U METUIIMHE, MPOBOIMMON Ha 0a3e MIKOIbHBIX HAy4YHBIX OOIIECTB, U
nyOJIMYHO  NPEJACTaBISATh  MOJYYEHHBbIE  pe3ysibTaThl Ha  YYEHHYECKHX

KOH(EPEHITUSAX;
YMEHUE OLICHMBAaTh 3TUYECKHE aCIEKThl COBPEMEHHBIX MCCIIEIOBAaHUN B
obrmactu  OWMONOrMM M MEIHULUHMHBI  (KJIOHMPOBAaHUE,  HMCKYCCTBEHHOE

OIUTOIOTBOPEHME, HAMPABIEHHOE M3MEHEHHE T'€HOMa M CO3JIaHhE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBIISATh OCO3HaHHBIM BBIOOP Oyayuied npodeccuoHanbHON
JESATEHPHOCTH B 00JAaCTH OMOJIOTHHU, MEIUITMHBI, OMOTEXHOJIOTHUH, BETCPUHAPHH,
CEJIbCKOTO XO34MCTBA, MUIIEBON MPOMBIIIJIEHHOCTH, YTIyOJsTh MO3HABATEIbHBIH
WHTEPEC, HAIMIPaBJICHHBIM HA OCO3HAHHBIA BBHIOOP COOTBETCTBYIOLIEH npodeccuu u
IPOJOJDKEHNE OMOJOrMYecKoro oOpa3oBaHMs B OpraHu3alusX CpeaHero
po(heCcCHOHATBFHOTO U BBICIIETO0 00pa30BaHUsI.

[IpenmeTHble pe3yabTaThl OCBOEHUsI yueOHoro mpeamera «buonorus» B 11
Klacce JOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ U POJH OWOJOTHUM B CHCTEME
€CTECTBEHHBIX HayK, B (OpPMHPOBAHHWU COBPEMEHHON €CTECTBEHHO-HAy4YHOU
KapTUHBl MHpA, B TMO3HAHUM 3aKOHOB MPHUPOJABl U PEIICHUH SKOJIOTMYECKUX
mpoOJeM dYelnoBEeUecTBa, a TakKe B PENICHWH BOIPOCOB PAIMOHATIHLHOTO
MPUPOIOIIOIH30BaHUS, U B (HOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPHUPO/IE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OMOJIOTUH;

YMEHHE BJIAJIETh CHUCTEMON OWOJOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET
OTIPEJICJICHUs] W TIOHUMAHHUE CYIIHOCTH OCHOBOIIOJIATAIOMIUX OMOJIOTHYECKUX
TEPMUHOB M TOHATUH (BHJ, dKocucTeMa, Ouocdepa), OMOJIOTHYECKHE TEOPUH
(aBomronioHHas teopus Y. JlapBuHa, CUHTETHYECKAs TEOPHUS SBOJIOIUN), YUCHUS
(A. H. CeBepiioBa — 0 myTsX U HampaBieHusx 3Bomtonnu, B.M. BepHajackoro — o
ouocdepe), 3akoHbl (TeHeTudyeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apompimeBoro cxoacrea K. M. boapa), mpaBuna (mmammyma HO. Jlnbuxa,
HKOJIOTMYECKON NUpaMuibl 3HEpPruM), rumnore3nl (rumore3a «vupa PHK» V.
['unbepra);

YyMEHHE  BJIaJ€Th  OCHOBHBIMH  METOJIaMM  HAy4YHOTO  TIO3HAHMS,
UCIIOJIb3YEMbIMHU B OMOJIOTUYECKUX UCCIIEI0BAHUSAX HKUBBIX O00OBEKTOB U SKOCUCTEM
(omucaHue, u3MepeHue, HaOIIOIEHHE, JKCIIEPUMEHT), CIOCOO0aMHU BBISBICHUS U
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIJICTSATh CYIIECTBEHHBIC MPU3HAKU: BHJIAOB, OHOTEOILIEHO30B,
KOCHCTeM M Ouocdepsl, CTaOUIU3MPYIOIIETO, IBMXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otOopa, JIONaTPUYECKOIro u CUMITATPUYECKOTO
BUI000PA30BaHNs, BIUSHUS JIBIDKYITUX CHJI SBOJIONNN HA TeHOMOH/I TOMYJISAIIAHN,
MPUCTIOCOOJICHHOCTH OPTraHu3MOB K cpejie 0OMTaHMs, YepeOBaHUS HAIlpaBICHUMN
ABOJIIOIMH, KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTUH B SKOCUCTEMAX;

YMEHHE YCTaHABIMBAaTh B3aMMOCBS3U MEXKJY TMPOIECCAMU DSBOJIOINH,
JIBIDKYIMMH CUJIAMH aHTPOMNOreHE3a, KOMIIOHEHTaMHU Pa3JIMYHBIX YKOCUCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISIBJISITH  OTJIMYUTEIbHBIE  TPU3HAKM  KUBBIX  CHCTEM,
IPUCTIOCOOJICHHOCTh BHJIOB K cpelle OOMTaHMs, a0MOTHYECKUX U OMOTUYECKHX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBAaX,
AHTPOITOIE€HHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OWOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIUKY ISl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPTaHU3MOB U CPEJIbl OOUTaHMSI, CAMHCTBA
YEJIOBEUECKNX pac, HEOOXOIMMOCTH COXPAaHCHHS MHOTO00pa3usi BHUAOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI IIPUPOJIBI M USTIOBEUYECTRA;

yMEHHUE peniaTh OMOJOTUYECKUE 3aa9H, BBISBIISITH TPUYUHHO-CIICICTBEHHBIC
CBSI3M MEX]Iy UCCIIETyEMbIMU OMOJIOTUYECKUMH TPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOJHATh JIA0OpAaTOpHbIE M MpakTUYeCKHe padoThl, COOII0ATh
npaBuiIa mpu paboTe ¢ yueOHbIM U JaO0OPaATOPHBIM 000PY0BAaHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPSITh HUX OKCIEPUMEHTAIbHBIMU
cpenctBamu, GOpMyIUpYs 1elib HCCIENOBaHUs, AaHAIM3UPOBATH TMOJYyUYECHHbIE
pe3yNbTaThl U AENIaTh BEIBOBL;

yMEHHE Y4YacTBOBAaTh B y4eOHO-HCCIIEIOBATEIHCKONH paboTe MO OWOJIOTHH,
HKOJIOTUU W MEJMIIUHE, MPOBOJAMMON Ha 0a3e NIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATH  MOJyYEHHbIE  pe3yJbTaThl HAa  YYEHHYECKHUX
KOH(DEpeHIUsX;

yMEHHUE OLIEHUBATh TMIOTE3bl U TEOPUU O TIPOUCXOKIECHUH JKU3HU, YEIOBEKA
U YEIIOBEYCCKUX pac, O MPUUYMHAX, MOCICICTBHUIX W CHOCO0aX MPEeAoTBpaIICHUS
r1o0aabHBIX M3MEHEHUH B Onocdepe;

yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyayiied npodeccunoHaIbHON
NEeATENBHOCTH B 00J1ACTU OMOJIOTUH, SKOJIOTUU, IPUPOIOTIONB30BAHUS, MEAUIIUHBI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETCPUHAPHH, CEIBCKOTO XO3SAHCTBa, IHIIEBON
MIPOMBITIUICHHOCTH, YTIIyOJIATh TO3HABATENbHBI WHTEPEC, HAIMpaBICHHBIA Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIOIIEH  mMpodeccuu U MPOAOJIKEHHUE
OMOJIOTUYECKOTO 00pa30oBaHusl B OpPraHU3AIUSAX CPEAHEr0 MPOPECCHOHAIBHOIO U
BBICIIIET0 00pa30BaHUsI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Kontpoabusie IlpakTuueckue
MPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI pecypes:
1 buonorusa kak Hayka
2 JKuBble cUCTEMBI U UX U3YUYCHHE
3 Buonorus xinerku 0.5
4 XuMudecKasi OpraHu3aIusl KICTKH 10
5 Crtpoenue u GyHKIIMU KICTKH 8
6 OOMeEH BeIIEeCTB U NMPEBPAICHUE SJHEPTUH B 9 1
KIIETKE
; Hacnencreennast napopmanus u 9 05
peanuzanus e€ B KIETKE
JKW3HEHHBIN UK KIETKH 6 1
Crpoenue U pyHKIIMN OpraHU3MOB 17 1.5
10 Pa3zmHoxeHMe 1 pa3BUTHE OPraHU3MOB 8 1.5
1 I'eHeTnka — Hayka 0 HAaCJICICTBEHHOCTH U 5 05
W3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6
14 I'enetuka yenoBeka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buoTtexHonorus U CUHTETUYECKAsE OMOTIOTUS 4
17 PezepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13



11 KITACC

KoanvecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Kontpoasubie IIpakTHuyeckue
NpOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 3apoXIeHuE U Pa3BUTHE 3BOTIOIIMOHHBIX 4
MpeACTaBICHUIN B OMOJIOTUH
2 Muxkpo3Boitonus 1 €€ pe3yabTaThl 14 2
3 MaxpodBOTIOIHS U €€ Pe3yIbTaThI 6
[IpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 p a p 15 1.5
3emiie
5 [TpoucxoxaeHune yeaoBeKa — aHTPOIIOTCHE3 10 1
DKOJIOTHSl — HayKa O B3aUMOOTHOIICHHSX
6 OpPraHU3MOB U HaJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karolleu cpenoi
7 OpranusMmsl U cpeia 0OUTaHus 1.5
8 DKOJIOTHSI BUAOB M MOIYJISIITAI 0.5
DKoorust COO0MIEeCTB. DKOIOTHIECKUE
9 12 0.5
CHCTEMBI
10 buocdepa — rmobanbHas skocucTemMa
11 UYenoBek u OKpyxaromas cpeia
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5






IHHOYPOYHOE INTAHUPOBAHHUE
10 KITACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie

Tema ypoka Kontpoasnbie IIpakTnyeckue
n/n Bcero u3y4eHusi 00pa3zoBaTeJIbHbIC

padoThI padoThbI pecypes:

Buonorus xak KOMIIJIEKCHAs HAyKa U KaK
4acTb COBPEMEHHOTO 00I1eCcTBa

JKuBbIe cuCTEMEBI M UX CBOMCTBA

ypOBHeBaH opraHu3anus )XUBbIX CUCTCM

HcTopust OTKPBITHS U N3YUYEHUS KIIETKH.
Kiterounas teopus

Metonasl MOJIEKYJIIPHON U KIETOYHOU
ouonoruu. [Ipakruyeckas padora
«M3ydeHre MeTOI0B KJIETOUHOM OMOJI0TUH
(xpomatorpadusi, anexTpodopes,
muddepeHnuanbHoe eHTpudyrupoBaHue,
[T1IP)»

XUMHYECKU COCTaB KIETKH 1

MI/IHepaJ'II)HI)Ie BEUICCTBA KJICTKU, UX
Ouosornueckas poib

Opranuveckre BEeIecTBa KJICTKH — OCJKH.
JlabopaTtopHnas pabota «O0Hapyx)eHue
OEJIKOB C TIOMOIIHI0 Ka4€CTBEHHBIX
peaxkuuiny

CoiicTBa, knaccuduxanus 1 GyHKuuu
0eIKoB



OpFaHI/I‘IeCKI/Ie BCIICCTBA KIICTKH —

10
YTJIEBOBI

1 Opranndeckre BEmecTBa KIETKH —

JUIHBI
Hyxkneunossie kucnorsl. [JHK u PHK.

12 JlaGoparopnas pabota «/ccnenoBanue 05
HYKJIEMHOBBIX KUCIIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JIM4HbIX OPraHU3MOB»

13 Crpoenue u pynkuuu AT®. [Ipyrue
nykineosunrpupocdarsr (HTD)

14 CexsenupoBanue JTHK. MeTo bt
T€HOMMKH, TPAHCKPUIITOMUKH, TIPOTEOMUKH

15 MeTob1 CTPYKTYpPHOM OHOIOTHH

16 Tuns! knetok. [Ipokapuornueckas kieTka
CTtpoeHue 3yKapruOTHUECKOH KIIETKH.

17 [IpakTnueckas padota «3ydyeHne cBONWCTB 0.5
KJICTOYHOM MeMOpaHbD»

18 [ToBepXHOCTHBIN annapar KJIETKH
OnHoMeMOpaHHbIE OPraHOUABI KJIETKH.

19 [TpakTuyeckas padora «M3yueHue 05
JBYDKEHUS IUTOTLIA3MBI B PACTUTEIIBHBIX
KJIETKax»

ITosryaBTOHOMHBIE OpPraHOU/IbI KJIETKU:

20 MUTOXOH/IPHUH, TUIacTH L. JlabopaTtopHas 05
pabota «HccnenoBanue miaazMonnsa u '
JeTIIIa3MOJIH3a B PACTUTEIILHBIX KIIETKAX»

21 HememOpaHHbIE OpraHOHIBI KJIETKH

22 Crpoenue u pyHKIUHU Apa



23

24

CpaBHHUTEIBbHAS XapaKTEPHCTHKA KIIETOK
sykapHoT. JlabopaTopHas padora
«3yueHne cTpoeHUs KIETOK Pa3InIHbIX
OpraHU3MOBY»

AccuMUISIIMS U JUCCUMWIALIUS — JIBE
CTOpOHBI MeTabonu3Ma. Turnel oOMeHa
BeriecTB. JlabopaTopHas pabora
«M3ydeHne KaTaIuTU4EeCKON aKTUBHOCTH
(bepMeHTOB (Ha IpuMepe aMuiIasbl WIn
Kartajas3bl)»

0.5

25

26

DepMEHTAaTUBHBIN XapaKTep peakLuu
KJIETOYHOTO MeTabou3Mma. JlaboparopHas
pabota «M3yuenue GpepMeHTaTHBHOTO
pacIleIUIeHus IEPOKCHUIa BONOPOA B
PaCTUTEIBHBIX U JKUBOTHBIX KJIETKAX)

benku-akTuBaTOPH! U OCIKU-UHTUOUTOPHI

0.5

27
28

29

30

ABTOTpOQHBIN TUIT 0OMEHA BEIIECTB
DOTOCUHTE3

XemocuHntes. JJaboparopnas pabota
«CpaBHeHue nporieccoB (poTocUHTE3a U
XEMOCHHTE3a»

AHa’poOHBIe OpraHu3Mbl. Busl OposkeHusI.

JlabopaTtopHnast pabota «CpaBHEeHHE
MPOIIECCOB OPOKCHUS U IBIXAHUSD

0.5

31

AdpoOHBIE OpraHu3MBbl. JTarnbl
SHEPreTUYecKOro oOMeHa. DHeprus
MEMOpPaHHOTO IpaIue€HTa MPOTOHOB.
Cunte3z AT®: Pabota nporonHoit AT®-



CHHTA3bI

O00011IeH1E U cCUCTEMAaTH3aIis 3HAHUN 1O
TeMe "OOMeH BelIeCcTB U PEeBpalIeHNe

32 sHepruu B kietke" / KontpoiapHas padora 1
o TeMe "OOMeH BEelIecTB U MpeBpalieHue
SHEPruu B KieTke"

33 Peakiun MaTpU9IHOTO CHHTE3a

34 Tpanckpunius — matpuusblil cuare3 PHK 1

35 Tpancnsiius u e€ 3ransl 1

36 KoaupoBanue amunokucnot. Ponb 1
pubocom B OmocuHTE3€E Oenka

37 Opranusaius TeHOMa Y IPOKapuoT U 1
yKapuoT

38 MouekysipHbIe MEXaHU3MBbI SKCIIPECCHH 1
T€HOB y SYKapHOT
Bupycbl — HekIeTo4YHbIE (POPMBI KUZHU U

39 obnuratHeie apa3uThl. [IpakTiHueckas 1 0.5
pabota «Co3nanue MOJEIN BUPYCa»

40 BupycHrble 3a001eBaHus YeI0BeKa, 1
KUBOTHBIX, PACTEHUI

41 HanorexHomornu B OMOJIOrMH U MEIUIINHE

42 JKu3HeHHBIH UK KIETKU

43 Martpuunsiii cuates JJHK
Xpomocowmsl. JlabopaTopHas paboTta

44 «M3ydeHne XpoMoCcOM Ha TOTOBBIX 1 0.5
MUKpOIIpenapaTax»

45 JleneHnne KIETKH — MHUTO3 1



THnbl KIETOK. KapI/IOKI/IHeB U IUTOKHMHC3.
PerJIHLII/I}I KHU3HCHHOI'O NUKJIa KJIICTOK.

46 JlaGopatopnas pabota «Habmronenue 0.5
MHUTO32a B KJIETKaX KOHYHMKA KOPEIIKa JIyKa
(Ha roTOBBIX MUKpOIIpEnapaTax)»
O60061eHne 1 cucTeMaTu3alus 3HaHU# 10
temaMm "HacnenctBeHHas uHpopmanus u

47 peanu3zanus ee B kietke", "Ku3HeHHbIH
uka kinetku" / KontponbHas paboTa mo
teMe "Peakiun MaTpu4HOro cuHTe3a"

48 OpranusM Kak eIMHOE LIEI0e

49 Txanu pacrenuii. JlJabopaTopHas pabora 05
«3yueHue TKaHel pacTeHU» '
TkaHM )KUBOTHBIX U YEJIOBEKA.

50 JlaGopaTtophnas pabora «M3yueHnue TkaHeu 0.5
KUBOTHBIX)»
Opransbl. Cuctemsl opraoB. JJaboparopHas

51 pabota «M3y4ueHne opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Ormopa Tena opraHu3MoOB

53 JIBI>KEHNE OPTaHN3MOB

54 [Turanue opraHu3MoB

55 [TuTanne MO3BOHOYHBIX KUBOTHBIX.
[TumeBapuTenbHas cucTeMa 4eJoBeKa

56 JIpIXxaHue OpraHu3MOB

57 JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX U
4eloBeKa

58 TpaHcTOpT BelIeCTB Y OPraHU3MOB



KpOBeHOCHaH CHUCTCMaA ITO3BOHOYHBIX

59 KUBOTHBIX U YEJIOBEKa

60 Brienenne y opraHu3MoB

61 3amuTa y OpraHu3MoB

62 NMMmyHHas cuctema yeoBeka

63 Pa3npaxkxuMocCTh 1 perymsius y
OpPTraHU3MOB

64 ['ymopanbHas perymisius 1 SHAOKpUHHAs
CUCTEMa XUBOTHBIX U YEIIOBEKA

65 ®dopMBI pa3MHOKEHHUST OPTAHU3MOB

66 [TonoBoe pa3zMHOXKEHUE

67 Meiio3
I'ameTorenes. O6pa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIETOK. JJaboparopnast pabota 05
«M3ydeHune cTpoeHHs MOJIOBBIX KIETOK Ha '
TOTOBBIX MUKpPOITperapaTaxy»

69 NuanBuayanpHOE pa3BUTHE OPTaHU3MOB —
OHTOTCHE3

70 3akJiajika OpraHoB M TKaHEH U3
3apO/IBIIICBhIX JIUCTKOB
PocT u pa3BuTHE )KUBOTHBIX.

7 JlabopaTtopHnas pabota «BrisiBiieHne 05
TIPU3HAKOB CXOJICTBA 3apPOIBIIICH
MO3BOHOYHBIX KUBOTHBIX)
PazmHOXeHME U pa3BUTHE PACTCHHUIA.

72 Jlaboparopuas paboTta «CTpoeHHE OPraHOB 0.5
Pa3MHOKCHUS BBICIIHX PACTCHUI»

73 O0001IeHre U cHCTeMaTU3alus 3HaHUH 110



teme "CtpoeHue u GyHKIIUH OpraHu3MoB" /
Konrponsnas padora o teme "Crpoenue u
¢byHKIMU OpaHU3MOB"

HcTopust cTaHOBIEHUS U pa3BUTHUS
TeHEeTUKH KaK Hayku. OCHOBHBIC MOHITHS U

74 CUMBOJIBI TeHeTHKH. JlTabopaTopHas pabota 1 0.5
«/Ipo3oduina kak 0OBEKT reHETUYECKHX
HCCIIEA0BAHUIN
3aKOHOMEPHOCTH HACTIEAOBaHUS
npu3HaKoB. MoHOruOpuUIHOE

75 ckpeumBanue. [IpakTuueckas padbora 1 0.5
"H3yuenue pe3yabTaToB MOHOTHOPHUIHOTO
CKpEeUIMBaHUA y Ap030(nibr"

76 [{uTomornyeckue OCHOBBI MOHOTHOPUIAHOTO 1
CKpELIMBAHUS

77 Ananusupytomiee ckpemuBanue. Hermomnnoe 1
JOMUHUPOBAaHUE
JluruOpuHOe CKpEIIUBaHUE.

78 [TpakTuyeckas padora «M3yueHue 1 05
pe3yIbTaTOB TUTUOPUIHOTO CKPEIIMBAHUS '
y Ap030(UITBI)

79 [{uTomornyeckue OCHOBBI JUTUOPUTHOTO 1
CKpEeLIMBaHUS

80 CuemieHHOE Hacle10BaHUE MPU3HAKOB 1

81 XpoMOCOMHas TEOPUS HACIEACTBEHHOCTU 1

82 I'enetuka mona 1

83 ['eHoTHT KaK IETOCTHAS CUCTEMA 1

84 I'eHeTYECKUI KOHTPOIIb Pa3BUTHL 1



85

paCTCHHﬁ, JKNBOTHBIX N YCJIOBCKA

N3meHunBOCTh NpHU3HAKOB. Buasl
U3MEHYUBOCTH

86

87

88

89

90

91

92

93

94

MonudukanroHHas ”3MEHYUBOCTh

BapuanmoHHBIH psit M BapuallMOHHAs
kpuBas. JJaboparopHas padota
«HccnenoBanue 3aKOHOMEPHOCTEN
MOJIU(UKAITIOHHONH N3MEHUYUBOCTH.
[TocTpoeHre BapuallMOHHOTO Psiia U
BAPUALIMOHHOMN KPUBON»

I'enoTunuyeckas N3MEHUMBOCTD.
KomOunaTtuBHass N3MEHUYMBOCTD

MYTaIII/IOHHaSI NU3MCHYUBOCTD.
[TpakTrueckas pabota «MyTauu y
Ipo30¢uibl (Ha TOTOBBIX
MUKpOTpenaparax)»

3aKOHOMEPHOCTH MYTAllMIOHHOTO IIpoliecca.
ONUreHeTHKa u 3MUreHOMHKA

O0o001IeHNe U cUCTeMaTH3aIUs 110 TEME
"I'eneTuka - HayKa O HACIEJACTBEHHOCTH U
M3MEHYUBOCTH OpraHu3MoB" /
Konrponsnas padora o teme "['eneruka"

I'enetuka yenoseka. [IpakTuueckas pabota
"CocTaBieHHe U aHaJIU3 POJOCIOBHON"
MeToapl MEIUITMHCKON T'€HETUKH
3HaueHUE MEIUIIMHCKON I'CHETUKU B
MPEAOTBPALICHUH U JICUCHUU TEHETHICCKUX
3a00JIeBaHNM YEIOBEKA

0.5

0.5

0.5

0.5



OCHOBHBIE TIOHSTHUS CEIEKIIUH.
JlaGopatopHnas pabora "M3yueHue copTo

% KYJbTYPHBIX PACTCHHI U TIOPOJI JOMAIITHUX 1 05
KUBOTHBIX"
MeTob1 CeNeKIIMOHHOM paOoTHI.

96 JlabopaTtopHnas pabota "M3yueHne MeTo10B 1
CeJIeKIMU pacTeHui"
JloCTHX)EeHUs CeNEKIIMU PAaCTEHUN 1

97 #UBOTHBIX. [IpakTHueckas padota 1
"IIpuBuBKa pacTeHuit"

08 CoxpaHeH#re, U3YICHHE U HCIIOTh30BaHHUE 1 05
TeHETUYECKUX PECYPCOB
buoTtexHonorus kak Hayka u oTpacib

99 npousBojcTBa. [IpakTudeckas pabora 1
"N3yuyenne 00beKTOB OMOTEXHOIOTUN"

100 OcHOBHbIE HampaBJICHUS] CHHTETUYECKHIA 1
ounonoruu

101 XPpOMOCOMHAsI U TeHHAsI HHKEHEPHS

102 MenuimHcKre OMOTEXHOJIOT I

OBIIEE KOJIMYECTBO YACOB I10 102 135

ITPOTPAMME



11 KITACC

KosnunuyectBo yacos DJIEeKTPOHHbBIE
Ne ara u(pposbie
n/n Tema ypoka Bcero Kontpoanueie  Tpaxruueckue fIISy‘IEHI/Iﬂ gﬁlc)l;l;OBaTenbﬂme
padoThl padoThbI pecypes:
1 OomonmonHas teopus Y. [lapsuna 1
5 JIBUoKyIIIME CUIIBI ABOJIIOLIUK BUIOB 110 Y. 1
HapBuny
3 Bbopn0a 3a cyiiecTBoBaHUE, €CTECTBEHHBIN 1
1 UCKYCCTBEHHBII 0TOOD
4 DOopMUPOBAHUE CUHTETUUYECKON TEOPHH 1
9BOJIIOLIMH
5 DTaribl 3BOJIFOIIMOHHOTO MPOLECCa: 1
MHUKPO3BOJIIOLUSA U MAKPOIBOJIIOLIHS
6 [Tonmynsius — aneMeHTapHas €IMHUIA 1
3BOJIIOLIMH
3aKOH reHeTHYECKOro paBHoBecus JIx.
7 Xapmau, B. BaiinOepra. JlabopaTopnas 1 05
pabota «BblsiBIeHNE U3MEHUYUBOCTH Y '
oco0ell 0THOTr'0 BHIA)
8 DnemeHTapHbIe (HAaKTOPHI IBOIIOIUN 1
9 Dddekt ocHoBatemns. ddext 1
OYTBLJIOYHOTO TOPJIBIIIKA
10 Murpanuu. M3050um nomyIsiui: 1
reorpaduyeckas, OMoIornIecKas
11 EcrecTBeHHbII 0TOOp — HaNpaBISIOMINN 1

(hakTop IBOTIOIIHH




12

13

14

15

16

17

18

19

20

[TonoBoii oTOOP

[Ipucnoco0aeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOIBOIFOIIHH.
JlabopaTtopHas paborta «3ydenue
apoMop(}o30B 1 uAMOAAANTALNHN Y
pacTeHUI U )KUBOTHBIX)

[Ipumeps! npucnocodaeHN y OpraHu3MOB:

Mopdosioruaeckue, GU3HOIOTHIECKUE,
OHMOXMMHUYECKHE, ITOBEICHUYCCKHUE.
JlabopaTopHas pabora «IIpucnocobenns
OpPraHU3MOB U UX OTHOCUTENIbHAS
11eecoo0pa3HOCTh)

Bupn, ero kpurepuu u CTpykTypa.
JlaGopartopHas padota «CpaBHEHHE BUIOB
110 MOP(OJIOTHYECKOMY KPUTEPHUIO»
Crpykrypa Buza

BunooOpa3oBanue kak pe3yabTar
MHUKPO3BOJIIOLUU

CBs13b MUKPOIBOJIIOIMH U STTUIEMUOJIOT U
Makpossontouus. [laneonronornyeckue
METO/Ibl U3yUYEHHS IBOJTIOLUU

buoreorpaduyeckue MeToabl U3ydeHUs
3BOJIIOLUU

0.5

0.5

0.5

21

22

DOMOPHOIOrHYECKHUEe U CPABHUTEIBHO-
Mopdonoruueckre MeTo 16l U3y4eHHs
ABOJTIOINH

MonekynsapHO-T€HETUYECKHUE,
OMOXMMHUYECKHE U MAaTEeMaTUYECKUE



MCTOJAbI U3YUCHHA 3BOJIIOIINN

23 OO01myre 3aKOHOMEPHOCTH BOJTFOIIHH

24 AnantuBHas paauanus. HepaBHoMepHOCTH
TEMIIOB BOJIOIIUU

o5 HayuHnble runotesbl NporCcX0KIeHUS
YKU3HM Ha 3emie

26 JloHay4dHBIE MIPEICTABICHUS O 3aPOKICHUH
KU3HU

97 OcCHOBHBIE ITaIbl HEOPTaHUIECKOU
ABOJTIOIHH

28 ['unoTessl 3apoXxKaCHUS KUZHA
HcTopust 3eMau 1 METOMIBI €€ N3YUCHHS.

29 JlaboparopHas padora «3ydenue u 05
OIMCaHNE UCKOTTAEMBIX OCTATKOB JPEBHHX '
OpPTraHU3MOB»

30 Hauanbnbie 3Tansl oprannyeckoi
IBOJTIOTIAH

31 OBOIIOLUS DYKapUOT
OCHOBHBIE 3TaITbI BOTIOIUN

39 pacturensHOro Mupa. [IpakTudeckas 05
pabora «3yuenne ocoOeHHOCTEH '
CTPOCHHMSI PACTCHHIA Pa3HBIX OTICIIOBY

33 OCHOBHBIE 3TaITbI BOTIOIUH KUBOTHOTO
MHUpa
DBOIOIUS )KUBOTHBIX. [IpakTryeckas

34 pabota «M3ydyenne ocoOeHHOCTEH 0.5
CTPOCHHSI TIO3BOHOYHBIX YKHBOTHBIX)

35 Pa3BuTHe *u3HM Ha 3eMIe 110 3paM U



nepuoagam

MaccoBbie BBIMUPAHUA — 3KOJOTNMYCCKUC

36 1
KPHU3HUCHI MPOIILIOTO

37 CoBpeMEHHBIH 3KOJOTMYECKUI KPU3HC, €TI0 1
0COOEHHOCTH
CoBpemeHHas cucTeMa OpraHu4eckoro

38 Mupa. OCHOBHBIE CUCTEMATHYECKUE 1
TPYMIbl OPTAaHU3MOB
O060061eHre 1 cucTeMaTu3alus 3HaHu# 1o
TemaM "MUKpPO3BOJIIOLIUS U €€

39 pe3ynbrathl”, "MakposBOIIOIUS U €€ 1
pe3yabTatel"/ KonTponbHas paboTa mo
TeMe "DBoronusa"

40 AHTpPOTIONIOTHS — HayKa O YeJIOBEKE 1

41 PasButne npeacrasnenuii o 1
MIPOUCXOXKACHUH YEIOBEKA
MecTo yenoBeka B CUCTEME
opranuueckoro mupa. JlaboparopHast

42 pabota «M3y4yeHue ocoOeHHOCTEN 1 0.5
CTPOEHUS CKelleTa YelIOBeKa, CBA3aHHBIX C
MIPSIMOXOXKICHHEM))

43 JIBOKyIIHME CUITBI aHTPOTIOTEHE3a 1
44 CooTHoleHrne OMOIOTHYECKUX U 1
COLIMAJIbHBIX (PAKTOPOB B AaHTPOIIOTEHE3E
45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a 1
46 [Taneorenerrka 1 najaeoreHOMuKa 1
47 DBOJIIOIHS COBPEMEHHOTO YeJIOBEKA 1

48 Yenoseueckue pacsl. [Ipakrnueckas 1 0.5



pabota «/3ydeHue 3KOJTOrHIeCKUX
azarnTalnil YeJoBeKa»

MexIUCIUIIITMHAPHBIE METOIbI

49 1
AHTPOIOJIOTHH

50 3apokIeHUE W Pa3BUTHE IKOJIOTUN 1
Mertoapl skosoruu. JlaboparopHas pabota

51 «3yueHne MeTo10B HKOJIOTHYECKUX 1 0.5
HCCIIEIOBAHUI»

59 3Ha4YeHUE YKOJIOTUICCKUX 3HAHUN JIJIS 1
YeJI0BeKa

53 Dkonorndyeckue pakTopsl 1
Abuotnueckue akropsl. CBET Kak

54 aKosioruueckuit gpakrop. JlaboparopHas 1 05
pabota «BplIsiBI€HNE PUCTIOCOOICHUIA '
OpPTraHU3MOB K BIUSTHHIO CBETa»
AbGuoTtnueckue paktopsl. Temmneparypa
KaK 9KOJIOTUYECKUH (aKTop.

55 JIaboparopHas pabota «BrisBneHue 1 0.5
MPUCTIOCOOTIEHUI OPTaHU3MOB K BIUSHHIO
TeMIIepaTypb»
AbuoTtnueckue hakropsl. BiakHOCTh Kak

56 skoJornyeckuit pakrop. JlabopaTopHas 1 05
paboTa «AHaTOMUYECKHE OCOOEHHOCTH '
pacTeHui U3 pa3HbIX MECT OOUTAHUSD»

57 Cpenpl 0OMTaHUSI OPTaHU3MOB 1

58 Buonoruueckue puTMbl 1

59 JKuznenusie popMbl OpraHM3MOB 1

60 bruotnyeckue pakTops 1



3HaueHre OMOTUYECKUX B3aNMOIEHCTBUI

61 JUIsl CYIIECTBOBAHUS OPTaHU3MOB B CpeJie
oOuTaHMs

62 DKOJIOTUYECKHE XapaKTEPUCTUKU
MOMYJISIIHH
OCHOBHBIE TIOKA3aTEeJIN MOMYJISIIH:

63 YHUCIIEHHOCTh, TUIOTHOCTh, BO3PACTHAS U
MIOJIOBAsI CTPYKTYpa
OCHOBHBIE TIOKA3aTEJIH OIS IIH:

64 POX/1aeMOCTh, IPUPOCT, TEMI POCTa,
CMEPTHOCTh, MUTPAITUN

65 DKoJ0ru4eckasi CTpyKkTypa MomyJssuuu

66 JInHaMUKa TONYJISIIAN U €€ PeryIsiius

67 KpuBbie pocTa 4rCcIeHHOCTH TOMYJISAIINU.
KpuBbie BEDKUBaHUS
DKoJIoTn4ecKast HUIIA BUJIA.

68 JlabopaTopHas padora «IIpucnocobenus 0.5
CeMsIH PACTCHUN K PACCEIICHUIO»

69 Bup xak cucrema nomynsnuit

70 3aKOHOMEPHOCTH MMOBEJCHHS U MUTPALIUi
KUBOTHBIX

71 Coo00111ecTBO OpraHN3MOB — OHMOIIEHO3

72 DKocucTema Kak OTKpbITasi cucTeMa

73 KpyroBopot BemiecTs U MOTOK SHEPTUU B
HKOCUCTEME

74 OcHOBHBIE TTOKA3aTEIN YIKOCUCTEMBI

75 DKOJIOTUUECKUE TUPAMUIBI



76

Usmenenus COO6H_[eCTB — CYKIECCCHUH

[IpupoHbIE 3KOCUCTEMBI. DKOCUCTEMBI

" 03ep M peK. DKOCUCTEMBI MOpEi 1 OKEaHOB

78 [TpupoHbIe 3KOCUCTEMBL. DKOCHCTEMBI
TYHAP, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI

80 Ypboakocucremsr. [TpakTudeckast pabota 05
«M3ydeHune u onmcaHne ypoOOIKOCUCTEMBI '
3aKOHOMEPHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aMMOJCHCTBUI OpraHIU3MOB B
HKOCUCTEMAX
MexaHu3Mbl BO3JAEHCTBUSA 3arpA3HEHUI

82 Pa3HBIX TUIOB Ha CyOOpraHU3MEHHOM,
OpPraHU3MEHHOM, TOMYJISIIMOHHOM U
9KOCHCTEMHOM YPOBHSIX

83 buocdepa — obmerranerapras 060g09Ka
3emuu

84 VYuenue B. U. Bepnaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
6uocdepsl

86 KpyroBopoTsl BeniecTs u
OMOTEOXUMHYECKUE ITUKITBI

87 3onaneHOCTH Onochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocth 6uocheps

89 DKOJIOTUYECKHE KPU3HUCHI U UX IPUIHHEI

90 BosneiicTBue uenoBeka Ha 6uochepy



AHTpOIIOT€HHOE BO3ICHCTBUE Ha

o1 pPacTUTENbHBIA U JKUBOTHBIN MU 1
92 Oxpana npupoab! 1
03 OCHOBHBIE TPUHITUTIBI YCTOHYUBOTO 1
Pa3BUTHS YEJIOBEUECTBA U TIPUPOJIBI
PanmonansHoe MpupoaoNoib30BaHuE U
94 COXpaHeHHE OMOJIOTHYECKOTO 1
pazHooOpasus 3eMiaun
O060061eHre 1 cucTeMaTu3alus 3HaHu# 1o
TemaM "DKOoJIOrud - HayKa o
B3aMMOOTHOIICHHUSIX OPIaHU3MOB JIPYT C
JPYTOM M HaJOPTaHU3MEHHBIX CHCTEM C
95 OKpy>xaroen cpenoit”, "Oprannsmsl U 1
cpena obutanus", "IKOIOTHS BUIOB U
nonyJsaus'”, "IKOoJI0THs COOOIIECTB.
Dkosorudeckune cuctemsr”, "bruocdepa -
robanpHas 3xocuctema” / KontponbpHas
paborta no Teme "Dkonorus"
96 PesepBHbIil ypok 1
97 Pe3epBHBIi ypok 1
98 PesepBHEI ypok 1
99 Pe3epBHBII ypok 1
100 PesepBHbIit ypox 1
101 PesepBHbIit ypok 1
102 PesepBHBIN ypok 1
OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME






IMPOBEPAEMBIE HA EI'D ITIO BUOJIOI'MA TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
ITPOI'PAMMBI CPEJJTHEI'O OBIIEI'O OBPA30OBAHUA

Kon IIpoBepsiemble TPeGOBaHMS K NMPeAMETHBIM Pe3yJibTATAM OCBOCHUS
NpoBepsieMoro OCHOBHOI1 00pa30BaTe/IbHOM MPOrPaMMBbI CpeiHero 0611ero
TpedoBaHMS oOpa3oBaHus

CdopmupoBaHHOCTh 3HAHWUK O MECTe W POJU OWOJIOTUH B CHCTEME
€CTECTBEHHBIX HayK, B dbopmMupoBaHUH COBPEMEHHO
€CTECTBCHHOHAYYHOH KapTUHBI MUPA, B MO3HAHUU 3aKOHOB IPUPOJIBI U
pCIICHUH KU3HCHHO BAXKHBIX COIMAIBHO-ITHYECKUX, IKOHOMHUYECKHX,
HKOJIOTHYECKUX MPOOJIEM YeTIOBEUYECTBA, a TAKXKE B PEIICHUH BOIIPOCOB
paIoHATBHOTO MIPUPOAONONB30BaHus, B GOPMUPOBAHUN IIEHHOCTHOTO
OTHOIIICHUS K MPUPOJIE, OOIIECTBY, YEIOBEKY; O BKIAJEe POCCUUCKUX U

3apyOCKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OUOJIOTHU

Brnanenune cuctemoit 3HaHMKA 00 OCHOBHBIX METOJAaX HAYYHOTO
MMO3HAHMSI, UCIOJIb3YEMBIX B OMOJIOTMYECKUX HCCIICIOBAHUSIX KUBBIX
OOBEKTOB ¥ OJKOCHUCTEM (OMHUCaHHWE, W3MEpPEHHUE, MPOBEIACHUE
HaOroIeHnil); crmocob6aMu BBIABICHHS M OIEHKH aHTPOIOT€HHBIX
W3MEHEHUH B TIPUPOJIE.

2 yMeHI/Ie BbIABUT'aTh THIIOTEC3bI, HpOBepﬂTb nux BKCHepI/IMeHTaJII)HBIMI/I
cpenctBamMu, (GOpMyIHpys [elb HCCICIOBaHUS, aHAJIU3UPOBATH
MOJIyYEHHBIE PE3YyIbTaThl U JENATh BHIBOJIBI.

BrisBieHre 3aBUCHUMOCTH MEXAY HCCIEAYEMbIMH BEJIMYHMHAMH,
00BsICHEHHE MOJIYYEHHBIX PE3YIbTaTOB U (POPMYIUPOBAHUE BHIBOJIOB C

HCIIOJIb30BAHUEM HAay4YHBIX IIOHATUH, TEOPUHI U 3aKOHOB

YMeHue BIageTh CHUCTEMON OWOJOTHYECKMX 3HAHWH, KOTOpas
BKJIIOYAET: OCHOBOIMOJIAraloIIie OWOIOrMYeCKUe TEPMUHBI U TIOHATUS
(KM3Hb, KJIETKA, TKaHb, OpraH, OPraHu3M, BUJ, MOMYJSLUS, SKOCHCTEMA,
onorieHo3, Ouocdepa; METabOIM3M, TOMEOCTa3, KICTOYHBIH WMMYHHUTET,
OuocuHTe3 Oenmka, OWONONMMEPHI, JHUCKPETHOCTh, CAMOPETYIISIHS,
CaMOBOCIIPOU3BENICHNUE, HaCJEJCTBEHHOCTb, W3MEHYUBOCTb,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Ouonoruueckue Teopuu: kierouyHas Teopuss T. IlIBanna, M.
[Inerinena, P. BupxoBa; KIIOHaIbHO-CEIEKTUBHOrO MMMyHHTeTa [I.
Opnux, .M. MeunukoBa, XpoMOCOMHasi TEOpUs HacieacTBeHHocTH T.
Moprana, 3akoH 3apoabimieBoro cxojctsa K. bapa, spomtonmonHas

TCOPHA 4. I[apBI/IHa, CUHTCTHUUYCCKAA TCOPHUA OBOJKOLOUH, TCOPUA




antporiorere3a Y. Jlapsuna; teopusi 6uoreoneHo3a B.H. Cykauéna;
yuenue H.W. BaBuioBa o 1ieHTpax MHOT000pa3usi U MPOUCXOKICHHUS
KyJbTYpHbIX pacTeHuid, ydyeHue A.H. CeepuoBa 0 M0OyTsIx u
HaIpaBJIeHUAX dBoJOINH, yueHue B.U. Bepnanckoro — o Ouocdepe);
3aKOHBI (€IUHO00pa3us MOTOMKOB NEPBOTO MOKOJIECHUS, PACILEIUICHUS
MPU3HAKOB, HE3aBHCUMOIO HacjeqoBaHMs mpusHakoB [. Mennens;
CUCIUIEHHOTO HACJIEIOBAaHUs MPU3HAKOB W HApYLIECHUS CLEIJICHUS
reHoB T. MopraHa; TOMOJIOTHYECKHX PSJOB B HACJIEACTBEHHOMN
n3menunBocty H.M. BaBunoBa; reHermueckoro paBHoBecust JIxk.
Xapnu u B. BaiinGepra; 3apoasimeBoro cxoxactBa K. bapa;
ouorenernyeckuit 3akoH J. ['exkens, . Mromnepa);

MPUHIUTIBI (YUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH );

npaswia (MuHuMyma lO. JIubuxa, sKoiI0rMueckoi mupaMuibl YUCE,
OMOMAcCChI U YHEPTHH);

runote3sl (koanepBaTHo AWM. Omnapuna, nepBu4HOTO OyiaboHa JIXk.

Xonneitaa, mukpochep C. Dokca, pudo3uma T. Uek)

Vmenue pfiiatb IOHUCKOBEBIC OMOJIOrYeCKUe 3aJa4u, BbIABIATH
IMPUIUHHO-CJICACTBCHHBIC CBsA3H MCXKIAY HCCIIEAYEMBIMU
OMOJIOrHYeCKUMH O6’b€KTaMI/I, nponaeccamMm M ABJICHUAMU, OCJIATb
BBIBOJbI U IIPOTHO3bI HA OCHOBAHWHU ITOJTYUCHHBIX PE3YJIbTATOB,

COCTAaBJATb I'CHOTHUIIMYCCKHUC CXCMbl CKPCHIMBAHMUA IJII pa3HbIX TUIIOB
HaCJICJOBAHUA TPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXEMBI IICPCHOCA

BCHICCTB U DHCPI'U B DKOCUCTEMAX (I_ICHI/I IHUTaHWs, ITIICBBIC CeTI/I)

YMeHHne yYCTaHaBIMBATh B3aWMOCBSI3M MEXKIYy CTPOCHHEM W
(GYHKUIMSMU: OPraHOMJOB, KJIETOK pa3HbIX TKaHEH, opraHamu H
CHCTEMaMHM OpraHOB y pAacTEHUH, >KUBOTHBIX M YEJIOBEKAa; MEXKIy
JTanmamMy OOMEHa BEIECTB; 3TalaMHU KJICTOYHOTO IUKJIA M KU3HEHHBIX
IIUKJIOB OPTaHU3MOB; TallaMi YMOPHOHAIBHOTO PAa3BUTHS; TCHOTHIIOM
u  ¢enotunoMm, ¢eHoTunoM U (pakTopamMu cpenbl  OOUTaHHS,
NpOLIECCaMU  JBOJIIOLUM;  JBIDKYIIMMH CHJIAMH  aHTPOIIOTCHE3a;
KOMITOHEHTaMH Pa3JIMYHBIX SKOCHCTEM M TPHCIOCOONICHUSIMU K HHUM

OpraHu3MOB

VYMmenune BBLICIATE CYHICCTBCHHBIC ITPU3HAKU !

CTPOCHUA BHUPYCOB, KJIICTOK IMPOKAPUOT U 3YKAPUOT, OAHOKIICTOYHBIX U
MHOTOKJIETOYHBIX OPTraHW3MOB, BUIOB, OMOTEOIIEHO30B, YKOCHCTEM U
onocepbl; CTpOCHUS OPraHOB W CHCTEM OpPraHOB paCTEHUH,
KHBOTHBIX, YEIOBEKA; MPOLIECCOB JKU3HEACIATEIBHOCTH, MMPOTEKAIOIINX

B OpraHu3max paCTeHHfI, JKHUBOTHBIX H YCJIOBCKA, OMOJIOrHYECKUX



nporieccoB: oOMeHa BemecTB (MeTabonu3M), HHGOpPMAIMH |
IpeBpalleHNs] SHEPTruH, OpOKEeHUs, aBTOTPOPHOIro U reTepoTpodHOro
TUIIOB TNHTaHUs, (OTOCHHTE3a M XEMOCHHTEe3a, MHTO3a, Meio3a,
raMeToreHesa, HMOpUOreHe3a, MOCTIMOPHUOHAIBHOTO  Pa3BUTHS,
Pa3MHOXKEHUS, UHIMBUYaJIbHOTO PAa3BUTHUSl OpraHu3Ma (OHTOreHe3a),
B3aUMOJCUCTBUS TI'€HOB, TI€TEPO3UCA; JEUCTBUM MCKYCCTBEHHOI'O
otOopa, CTaOWIM3UPYIOIIETO, JBWKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOTO O0TOOpa; aJIONaTPpU4EeCKOr0 M CUMMATPUUYECKOTO
BU000pa30BaHus; BIMSHUS IBHKYIIMX CHJI SBOJIIOLIIMU HA TEHO(POH
HOMYJISAUUK; HPUCHOCOOICHHOCTH OPraHU3MOB K cpejne OoOuTaHus,
YyepeloBaHUsA HANpaBICHUH HBOJIOLUM;, KpPYroBOpOTa BEILECTB MU

IMIOTOKA S3HCPTHUHU B OKOCHUCTEMAX

ChopMUPOBAaHHOCTh YMEHHS BBIICISATH CYINICCTBEHHBIC MPHU3HAKH
BUPYCOB, KIIETOK IPOKapUOT U DYKAPUOT; OJHOKJIECTOYHBIX U
MHOT'OKJICTOYHBIX OPraHu3MOB, BHUIOB, 6I/IOFGOI_IGHO3OB 1 3KOCHUCTEM,
0COOEHHOCTH MPOLECCOB OOMEHA BEIIECTB M MPEBpAIECHUS SHEPTUH B
KJIeTKe, (OTOCHMHTE3a, IUIACTUYECKOTO0 M JHEPreTHYECKOTO OOMEHa,
XeMOCHHTE3a, MHTO3a, Mei03a, OIUIOJOTBOPEHHUS, Ppa3BUTHI H
Pa3MHOXKEHUS, UHIMBUYaJbHOTO PAa3BUTHUSl OpraHu3Ma (OHTOTEHE3a),
0OpBOBI 32 CYIIECTBOBAHKE, ECTECTBEHHOTO 0TOOPA, BUI000pa30BaHus,
MPUCIIOCOOJICHHOCTH OPraHu3MOB K cpejie OOWTaHUs, BIIHMSHHS
KOMITOHCHTOB 3KOCHCTEM, aHTPOIIOTCHHBIX U3MEHEHUN B DKOCHUCTEMAX
CBOGH MECTHOCTH, KPYrOBOPOTa BCILECTB U MPEBPAIICHUS JHEPTUU B

ouocdepe

VYMeHne UCIIONIB30BATh COOTBETCTBYIOLIHE apryMEHTHI,
OMOJIOTMYECKYI0 TEPMUHOJIOTUIO M CHMBOJMKY Uil JOKa3aTelbCTBa
POZACTBA OPraHU3MOB PA3HBIX CHCTEMATHUECKHX TPYII; B3aHMOCBS3H
OpPraHM3MOB ¥ CpeIbl OOWTaHMS; CJUHCTBA YEIOBEYCCKHX Ppac;
HEOOXOIMMOCTH 3I0POBOTO 00pa3a KM3HU, COXpAaHEHHs pa3HO00pa3us
BUJIOB U DHKOCHUCTEM KaK YCJIOBHS COCYIIECTBOBaHHMS IPHPOABI M

YCJIIOBCUCCTBA

YMeHne KpUTHUYECKH OICHMBATh HWHMOPMALHUI0 OHOJIOTHYECKOTO
COJICp)KaHUs; MHTEPIPETUPOBATH ITUYCCKUEC ACIEKTHI COBPEMEHHBIX
HCCIICTOBAHUM B OHOJIOTHH, MEIHITUHE, OHMOTEXHOJIOTHH;
paccMaTpuBaTh rio6anbHbIC HKOJIOTHYECKUE poOIeMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO

IIO3UIIHUIO



INEPEYEHD 2JIEMEHTOB COAEPXKXAHUA, ITPOBEPAEMBIX HA EI'D
ITO BUOJIOT'MHN

Kon

IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA

1.1

1.2

1.3

2.1

2.2

buonorns xak HayKa. ’KuBbIe CUCTEMBI U UX HU3YUCHUC

CoBpeMeHHass OuOJOTMsl — KOMIUIEKCHas Hayka. bHoOJOruueckue Haykd u
n3ydaemble UMM MpoOiembl. DyHIaMEeHTaIbHbIE, NPUKIATHBIE U IOHMCKOBHIE
Hay4yHbIE UCCIIEI0BAaHUS B OMOJIOTHH.

3HayeHue OWOIOTMM B (POPMHUPOBAHUHM COBPEMEHHOH €CTECTBEHHO-HAayYHOU
kapTunbel mupa. Ilpodeccun, cBs3anHble ¢ Ouonorueil. 3HaueHHe OHUOJIOTUU B
IIPAKTUYECKOM JAEATENbHOCTH 4YEJIOBEKA: MEIUIMHE, CEIbCKOM XO3HCTBE,

MIPOMBIILIIIEHHOCTH, OXPaHEe IIPUPOBI

JKuBble cucTeMbl Kak mpeaMeT u3ydeHus Onosioruu. CBOMCTBA JKUBBIX CHCTEM:
€MHCTBO XUMHUYECKOTO COCTaBa, JUCKPETHOCTh U IEJIOCTHOCTh, CIOKHOCTH M
YHOPSIOYEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, caMoOpraHu3anus,
CaMOBOCIPOU3BEAEHUE, PA3APAKUMOCTb, U3BMEHUUBOCTb, POCT U Pa3BUTHE.

YPpOBHM OpraHu3aldM >KUBBIX CUCTEM: MOJICKYJISPHBIN, KJIETOYHBIN, TKAHEBBIN,
OpraHU3MEHHBIH, MOMYJISIUOHHO-BUA0BOM, 3KOCUCTEMHBIN
(OuoreoneHoTnueckuit), O6uocdepusiit. I[Iporecchl, MPOUCXOAANIME B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKU XKUBOro. JKu3Hp Kak (opMa CyIIecTBOBaHUS

MaTepun

Mertoasl Oumosornueckoir Hayku. HaOmronenue, wu3MepeHHE, SKCIEPUMEHT,
cucrteMarusanus, wmertaaHanu3. lloHsaTme o 3aBUCMMOM UM HE3aBUCUMOM
nepemeHHou. [lmannpoBanue skcniepumenTa. [locraHoBKa U IIpoBEpKa TUIIOTES.
HyneBas runore3a. [lonsitue BBIOOpKM U €€ HOCTOBEpHOCTh. Pa3bpoc B
Ouonormueckux AaHHbIX. OlEHKa JOCTOBEPHOCTH IOJTYYCHHBIX PE3yJIbTaTOB.
[IpuurHbl KCKaXkeHUs pe3yibTaTOB 3KcHepuMeHTa. [loHSATHE CTaTUCTHUECKOro

TECTa
Krnerka kak Omonorudyeckas cCuCTeMa

Knetka — cTpykTypHO-(DYHKIIMOHATBHAS €IUHHIA >KUBOTO. VICTOPHSI OTKpPBITHSA
knetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
HIneiinen, P. Bupxos). OCHOBHBIE MOJ0KEHUS COBPEMEHHON KJIETOUYHONU TEOPHH.
MeTo1bI MOJIEKYIISIPHON M KJIIETOYHOM OMOJIOIMH: MUKPOCKOIIHSI, XpoMaTorpadus,
anexTpodopes, METO/T MEUYEHBIX aTOMOB, nuddepeHnraibHoe

I_ICHTpI/I(I)yT HUPOBAHUC, KYJIbTUBUPOBAHUC KIICTOK

XUMUYECKUH COCTaB KJIETKU. Makpo-, MUKpO- U YJIbTPaMHUKpPO3JIEMEHTHL. Boga u

ec POJib KaK paCTBOPHUTCIISL, p€arcHTa, y4aCTHC B CTPYKTYPUPOBAHUU KIICTKH,



TEIUIOPETyIsAlni. MuHepaabHbIe BEIIECTBA KIETKH, WX OHMOJOTHYECKas pOJib.
Ponb KaTHOHOB U aHMOHOB B KJIETKE.

buonornueckne monumepsl. benku. AMHHOKHCIOTHBIM COCTaB  OEIIKOB.
Crtpyktypbl OenkoBoi Monekyibl. [lepBuuHasi cTpykTypa Oenka, MHeNnTHIHAS
CB3b. BTopuuHas, TpeTWyHas, YETBEPTHUYHAS CTPYKTYphl. JleHaryparus.
CgoiictBa 6enkoB. Knaccudukanus 6enkos. buonoruueckue pyHKIuU OEIKOB.
VYrneBoabl. MoHocaxapupl, AMcCAaXapubl, OJUrOCaXapuibl U TMOJIHCAXAPUIBL.
O6mmii mnaH CcTpoeHus U (PU3HKO-XUMHUYECKHE CBOWCTBA  YIJIEBOJIOB.
buonornueckne (GyHKIINN YTIIEBOOB.

Jlumuael. T'wapodunsHO-THApPOPOOHBIE CcBoOMicTBA. Kiaccudukanus Iunmumos.
Tpurnuuepunsl, dochonunuabl, BOCKH, cTepouabl. buonorumueckue ¢GyHKIUU
munuoB. O0mIMe CBONWCTBA OMOIOTUYECKUX MEMOpPAH — TEKY4YECTh, CIOCOOHOCTh
K CaM03aMbIKaHUIO, TIOJTYITPOHULIAEMOCTb.

Hyxnennosbie xkucnorel. JIHK u PHK. CrpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneotuapl. [Tpuanun xommiementaproctu. IlpaBuno Yapradda. Ctpykrypa
JIHK — nBoitnas cniupanb. Mectonaxoxaenne u ouonorndeckue ¢pynknuu JJHK.
Bunel PHK. ®@ynkuuu PHK B knetke.

Crpoenune wmosekynsl AT®. Makpospruueckue cBsi3u B MmoJiekyiae ATO.
buonoruueckue pynkunn AT®. BoccTaHOBIEHHBIE TEPEHOCUHUKH, UX QYHKIIUHU B
kietke. Ceksennponanue /JJTHK.

CrpykTypHast Ouosiorusi: OMOXUMHUYECKHE U OUO(DU3MYECKHE WCCIEIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOMN CTPYKTYpPbl OMOMOJIEKYJT

2.3

Tumel  KJIETOK: dyKapuoTHYeckKas U  Tpokapuotudeckas. CTpyKTypHO-
(hyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

CrpoeHue mpokapuoTHYECKOW KieTku. KieTounas creHka OakTtepuil U apxei.
OcoOeHHOCTH CTpOEHUSI TeTepPOTPOPHON M aBTOTPO(DHONU MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapuoT B OMOLIEHO3aX.

Crtpoenne W (pyHKIMOHUPOBAHUE SyKapUOTHUecKoM kieTku. [lmasmaruyeckas
MeMOpaHa (razmanemma). CTpyKTypa mazMaTHdeckoid MeMOpanbl. TpaHcnopT
BEUIECTB uepe3 IUIa3MaTUYEeCKyl0 MeMOpaHy: maccuBHbIM  (quddysus,
oOneruénnast nud@ysus), akTUBHBINA (MEPBUYHBIK W BTOPUYHBIA AKTUBHBIN
tpancropt). [lomymponurnaemocts MemOpanbsl. Pabora HaTpuii-kanneBoro
Hacoca. DHJOIMTO3: MUHOIMTO3, (aromuTo3. DK301KTO3. KieTouHas cTeHKa.
CrpykTypa 1 QyHKIIUU KJIECTOUYHON CTEHKH PaCTEHUH, TPHOOB.

Huromnaszma. I[urozons. Llutockener. [IBwkenue uurtoruiazMbel. OpraHouabl
kineTku. OnHoMeMOpaHHBIE OPraHOWIBl KIETKU: HHAOIUIa3MaTHYecKas CeTh
(BIIC), ammapat I'onbmkH, TU30COMBI, UX CTpoeHHE M (DYHKIMH. B3amMocBs3b
O0JIHOMEMOpaHHBIX OpPraHOMAOB KiIETKH. CTpOEHHE IpaHyJspHOTO PETUKYIyMa.

Cunre3 pactBopuMbIX OenkoB. CuHTE3 KIETOYHBIX MeMmOpan. [mankuit
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(arpanynspHBIA) SHAOIUIA3MAaTHYECKUN peTHKyiayM. CekperopHas (GyHKIUS
anmapara [onpmxu. TpaHcmopT BemiecTB B KIeTKe. Bakyoiw pacTHTENbHBIX
kietok. Knerounsiit cok. Typrop.

[TomryaBTOHOMHBIE OpPTaHOU/IBI KIIETKU: METOXOH/IPHH, TIIACTH/IBI.

Crpoerre W (YHKIIMM MUTOXOHAPWUN M TuiacTHi. [lepBUYHBIC, BTOPUYHBIC U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIUX  IYKApUOT.  XJIOPOILIACTHI,
XPOMOILTACTBI, TEUKOTUIACTHI BBICIIIMX PACTCHUH.

HememOpannbie opranowabl kinetku CrtpoeHue M (QYHKIUA HEMEMOpPaHHBIX
OpPraHoOMIOB KJIETKH. Pubocombl. MukpoduiaamMeHTbl. MBbIeyHble KIETKH.
Mukpotpybouku. Knerounsiii nenrp. CrpoeHue M JABHKEHUE IKTYTHKOB MU
pecHruYeK. MUKpOTpyOOUKH LIUTOILIA3MBL. LIeHTpHOIb.

Anpo. Obonouka snpa, XpOMAaTHUH, KapuOIUIa3Ma, SAPBIIIKH, UX CTPOECHUE HU
¢byHkuu. SnepHbiii 6enkoBblil MaTpukc. IIpocTpaHCTBEHHOE pacHOIOKEHUE
XpOMOCOM B HHTEp(]a3HOM sizipe. benku xpomaTuHa — TUCTOHBI.

Knerounsle BrimtoueHus. CpaBHUTENIbHAs XapaKTEPUCTUKA KIETOK 3YKapuOT

(pacTuTenbHOM, )KUBOTHOU, TPUOHOH)

AcCUMWISILIMSL U JTUCCUMIISALIMS — JIB€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIIECTB: aBTOTPO(HBIM W reTepoTpodHBIH. YYacTHe KUCIOpoaa B OOMEHHBIX
nporeccax. JHepreTudyeckoe oOecredeHrne KiIeTku: mpeBpameHne ATD B
oOMeHHBIX Tmpoueccax. DepMEHTATUBHBIN XapakTep peakluil KJIETOYHOTO
meTtabonu3ma. DepMeHTHI, UX CTPOCHHE, CBOWCTBA W MEXaHU3M JEHCTBUS.
Kodepmentsl. OTnnuns GepMEHTOB OT HEOPTAaHUUECKUX KaTalu3aTopoB. benku-
AKTUBATOPbl U OENKU-WHTHOUTOPHL. 3aBUCUMOCTH CKOPOCTH (PepMEHTATHBHBIX
peakuuit OT pa3IUuYHbIX (PaKTOPOB.

IlepBuuHbIl CHHTE3 OpPraHMYECKUX BellecTB B KieTke. PortocuHTe3. Poib
XJIOpOIUIAaCTOB B mporecce QorocuHre3a. CBeroBas © TeMHOBas (asbl.
[MponykTuBHOCTE (poTOCHHTE3a. Brnmsaue pa3nudabiX (aKTOpPOB Ha CKOPOCTH
(doTocunTe3a. 3HaueHne HOTOCHHTESA.

XeMmocuHTe3. PaznooOpasue opraHn3MOB-XEeMOCHHTETHKOB: HUTpUDULIUpYIOIIKE
OakTepuu, Keae300aKTepuu, cepoOaKTEepHH, BOAOPOJHBIC OaKTepwH. 3HAUYCHHE
XEMOCHHTE3a.

AHa’poOHble opraHu3Mbl. Bumsl Oposkenus. [IpoaykTel OpokeHHUS H HX
WCIIOJIb30BAaHNUE YEJIOBEKOM. AHA’pOOHbIE MHKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHUHU ¥ BO30YIUTETN OOJIE3HEH.

AdpoOHBIE OpraHM3MBl. DTambl dHEpreTudeckoro odmena. [loAroToBUTENBHBIN
stan. ['mukonn3 — 6ecKUCIOpOAHOE pacUIeNIEHUE TIIOKO3bI.

buonoruueckoe oxkucieHue, WM KJIETOYHOE JbIxaHHe. Poib MUTOXOHIpHI B
npoueccax OHMOJIOTUIECKOTO OKHCIICHHS. [{ukmudeckue peaxIuu.

OxucnurensHoe (ochopunupoanue. [Ipeumyiecta a3poOHOro myTu oOMeHa



2.5

BEIIIECTB repe aHadpoOHBIM. D(PPEKTUBHOCTH IHEPTETHUECKOTO0 0OMEHa

Peakuun matpuuyHoro cuHte3a. I[IpuHIMO KOMIIJIEMEHTAPHOCTH B PEAKLMIX
MaTpUYHOTO CUHTE3a. Peanm3aius HacieacTBeHHOM nHpopmannu. | eHeTndeckuii
Koz, ero csoicrea. TpaHckpunuus — Marpuunbelid cuHTe3 PHK. ITpunHummns
TPAHCKPHUIILUU: KOMIUIEMEHTAPHOCTb, aHTHUINIAPAJIIEIBHOCTh, ACHMMETPUYHOCTbD.
Tpancmsius u e€ stanbl. Yuactue TpancnopTHeix PHK B OunocunTese Oenka.
VYcnoBust Ouocunte3a Oenka. KonmupoBanue amuHOKucioT. Poms pubGocom B
OuocuHTese Oenka.

Opranuzanus reHomMa y IpoKapuoT U dyKapHoT. Perynsanus akTUBHOCTH I€HOB y
npokapuor. ['mmore3a omnepona (P. XKakob, XK. Mano). Perymsimust oOMEHHBIX
IIPOLIECCOB B KieTKe. KneTouHblil romeocTas.

Bupycesl — HekierouHbsle (OpMBI JKU3HH M oOiuraTHele napasutel. CTpoeHue
HPOCTBIX U CIO0XKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepro(aros.

BupycHbie 3a0oneBaHus 4eloBeKa, KUBOTHBIX, pacrenuit. CIIM]J], COVID-19,

COIMAJIbHBIC U MCIUITMHCKUC HpO6HeMBI

2.6

Knerounsnii mwkn, ero mepuonbl W perymsamus. HWHrepdaza u  MUTO3.
OcoOeHHOCTH TPOLECCOB, MpOTEKamuX B uMHTepdasze. IloAroroBka KIETKH K
nenenuto.  IlpecunreTmdeckwii  (MOCTMUTOTHYECKWN), CHUHTETHYECKMA U
MMOCTCUHTETUYCCKUN (MTPEMUTOTHUECKHI ) IepUO bl UHTEP(DA3HhI.

Marpuunsiii cunte3 JIHK — pemnmukanusa. Ilpuanunsr perummkanuu  JIHK:
KOMILJIEMEHTAPHOCTh, IOJYKOHCEPBAaTUBHBI CHHTE3, aAHTUIIAPAJLICIBHOCTD.
Mexanusm perumnkanuu JIHK. Xpomocombl. Ctpoenue xpomocoM. Temomepsl u
TejoMepaza. XPOMOCOMHBIM HAOOp KIETKH — KapuoOTWIl. JIWMJIOWAHBIA U
rarioniHbIi  Habopbl XpoMocoM. ['omonorunynsie Xpomocomsl. IlosoBbie
XPOMOCOMBI.

Jenenne xnerkn — MuTo3. CTaguu MUTO3a U MPOMCXOMAAIIME B HUX IPOLECCHI.
Tunel muto3a. KaprnokuHes m nuTokuHe3. buonormyeckoe 3HaueHHE MHUTO3a.
Perynsauus mutoTndeckoro nukia kiaetku. IIlporpammupyemas kietouHas ruoeinb
— aronTo3.

(DYHKI_II/IOHB.J'IBHaH I'CHOMHKA

OpFaHI/ISM KaK OMOoJ0ru4yecKas CucTeMa

3.1

OHOKJIETOYHEIE, KOJIOHHAJIbHBIC, MHOTOKJICTOYHBIC OpraHu3Mbl u
MHOT'OTKaHEBbIE OPTraHU3MBbl.

®dopMBl Pa3MHOKEHHUS OpPraHU3MOB: Oecrojioe (BKJIKOYash BETreTaTUBHOE) |
noyioBoe. Bunel  0ecrnoioro  pa3MHOXEHHS: TOYKOBaHUE, CIHOPYJISIIHS,
(hparMeHTaIus, KJIOHUPOBAHUE.

[TonoBoe pasmuoxkenue. [1onoBeie KieTKU, Winu rameTsl. Melos. Ctaauu Meiio3sa.

[ToBenenne xpomocoM B Meiio3e. KpoccuHrosep. bronornuecknii cMbIci Meiio3a
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U MOJIOBOTO Ipouecca. Meno3 U ero MecTo B )KU3HEHHOM LIUKJIE OPraHU3MOB.
[Ipen3zapoapieBoe pas3putHe. ['amMmeroreHe3 y KHBOTHBIX. [loJOBBIE JKEJE3BI.
OOpazoBaHue u pa3BUTHE TMOJOBBIX KiIeTOK. CrepMaTroreHe3 M OOTeHes3.
Crtpoenue mnojoBbIX KieToK. OII0OJOTBOpEHHE U AMOPHUOHATIBLHOE pPa3BUTHUE
KUBOTHBIX. CTIOCOOBI OTUIOIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.
WnnuBunyanbHOe pa3BUTHE OpraHu3smMoB (oHTorenes). Craauum 3MOpHOreHesa
JKUBOTHBIX (Ha mpumMepe Jiarymkn). Jpoonenne. Tunsl apodnenus. OcoOGeHHOCTH
JIPOOJICHNST MIICKOTIUTAIONTNX. 3apOJBIIIEBbIC JHCTKH (TacTpyssaIus). 3akiaaKa
OpPraHOB M TKaHEW W3 3apOJbIIIEBbIX JINCTKOB. B3auMMHOE BIMSHHE 4YacTed
pa3BUBAIOIIETOCS 3apofbliia (IMOpUOHANBHAS WHAYKLMS). 3akiajka IJIaHa
CTPOCHHUSI >KMBOTHOTO KaK pe3yJIbTaT HEepapXW4YEeCKUX B3aUMOJCHCTBUN T'E€HOB.
BrnusHue Ha SMOpUOHANIBHOE PAa3BUTHE PA3IWYHBIX (HAKTOPOB OKpY’KaIOIIEH
Cpebl.

Poct u paszButue xuBoTHBIX. [TocToMOproHanbHbI iepuo. [Ipsimoe u HenpsMoe
pazButue. Pa3Butume ¢ meramopdo3oM y Oecrno3BOHOYHBIX W TO3BOHOYHBIX
KUBOTHBIX. bHoOjOrmueckoe 3HaYE€HHE NPSIMOIO M HENPSMOrO pPa3BUTHS, HX
pacripocTpaHeHue B mpupone. Tumbl pocta KUBOTHBIX. DakTopbl peryisuuu
pocTa >KMBOTHBIX U 4deyioBeka. CTaguu MOCTIMOPHOHAIBHOIO Pa3BUTHS Y
KUBOTHBIX U 4yenoBeKa. [leprnoibl OHTOreHe3a YeoBeKa.

Pasmuoxxenne u pasutue pacteHuil. ['ameroputr u crnopodur. Meiio3 B
KU3HEHHOM IMKJIe pacteHuil. OOpa3oBaHue cmop B TIpolecce Mekosa.
l'amerorene3 y pactenuil. OIUIOJOTBOpPEHHE W PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BOMHOE OIJIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuid. OOpazoBaHue U

pa3BuUTHE ceMeHH. MexaHU3Mbl PEeryJIsliid OHTOT€HEe3a Y paCTeHUI U dKUBOTHBIX

I/ICTOpI/Iﬂ CTAHOBJICHUA MW pPa3sBUTUA TI'CHCTHUKHM KaK HaYyKH. OCHOBHEBIE
TCHETUYECKHUE IIOHSATHSA W CHUMBOJEBL ['OMOIOTMYHBIE XpOMOCOMBI, AJJICIIBHBIC
T'CHBI, AJIBTCPHATUBHBLIC IIPU3HAKHU, JOMUHAHTHBEIM H pGHeCCI/IBHHf/'I IMPU3HAK,
romo3urora, rerepo3urora, 4dcTrad JIMHHA, T I/I6pI/II[LI, I'CHOTHUII, (beHOTPIH.
OCHOBHBIE MCTOABI I'CHCTUKU: l"I/I6pI/I,Z[OJ'IOFI/IquKI/II71, HHTOHOFHHGCKHﬁ,

MOJIEKYJIAPHO-T€HETUYECKUI

Monorubpunnoe ckpemupanue. [lepsbiit 3akoH MeHens — 3aK0H eTUHO00pas3us
ruOpusoB nepBoro rmnokosieHus. IlpaBuno nomuHupoBanus. Bropoit 3akoH
MeHngens — 3aKkOH paclleIUIeHUs IMpU3HAKOB. [lUTolornyeckre OCHOBBI
MOHOTHUOPUIHOTO CKpeInBaHus. [ umores3a YuCTOTH raMerT.

Ananusupyroiiee ckpenuBanue. IIpomMexyTouHbId XapakTep HacleI0BaHUS.
Paciennenue npu3HakoB IpU HENIOJIHOM JJOMUHUPOBAHUHU.

Jurubpunnoe ckpemmBanue. Tpetwii 3akoH MeHaens — 3aKOH HE3aBUCHMOTO

HaCJICAJOBaHUA IMPHU3HAKOB. ]_[I/ITOJ'IOFI/I‘ICCKI/IG OCHOBBI I[I/IFI/I6pI/II[H01"O
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CKpEILIMBaHHUS.
CueruieHHOe HacienoBaHue mpu3HakoB. PaGotrer T. Moprana. CrerieHHoe
HaclleIOBAaHUE TE€HOB, HApYLICHHWE CIEIUICHUS MEXAy T'eHaMH. XPOMOCOMHas
TEOPUS HACIIEICTBEHHOCTH.

I'enetnka mosa. XpoOMOCOMHBIM MEXAHU3M OIPEAENICHHs Ioa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbId U T€TEPOraMeTHbIN MoJ. I'eHeTnyeckas
CTPYKTypa IMOJOBBIX XpoMocoM. HaciemoBaHue MNpU3HAKOB, CIETUICHHBIX C
TIOJIOM.

I'enoTun kak uenoctHas cucrema. llnerdoTponuss — MHOKECTBEHHOE IEHCTBHUE
reHa. MHOXECTBEHHBIH ajieNu3M. B3auMmoaeicTBUe HeallNIeNbHBIX TI'€HOB.

KommnementapHocts. Onuctas. [lonumepus

BsaumopeiictBue renotuna u cpesisl mpu hopmupoBaHur ¢penoturna. Fi3MeHYnBOCTb
npu3HakoB. KauecTBeHHbIE M KOJMYECTBEHHBIE IMPHU3HAKK. BHIbl M3MEHUMBOCTU:
HEHACJIE/ICTBEHHAs U HACTICICTBEHHAS.

MomudukanmonHas  W3MEHYMBOCTh.  Pomb  cpenpl B (hopMUpOBaHUH
Mo M(pUKaMOHHOM n3MenunBocT. HopMa peakuuu npusHaka. BapuanmoHHsli psg
u BapuarmonHas kpuBas (B. Uoranncen). CBoiictBa MOIU(PHUKAITMOHHON
W3MEHYHMBOCTH.

T'enoTunmueckas n3MeHUNBOCTL. CBOMCTBA IEHOTUIIMYECKON M3MEHUYMBOCTHA. BHUIBI
TeHOTUTIMYECKO N3MEHUMBOCTH: KOMOMHATHBHAS, MyTAI[HOHHASI.

KomOunatuBHas u3MeHYMBOCTh. Mei03 H  TOJOBOM TMpolecC — OCHOBA
KOMOMHATUBHOW M3MEHYMBOCTH. POJIb KOMOMHATMBHON M3MEHYHMBOCTU B CO3aHUU
TeHETHYECKOT0 Pa3HO00pa3us B Mpe/eiax OJHOTO BU/IA.

MyrtanmoHHas ©3MEHUYMBOCTh. BUJibl MyTalnii: TeHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE W WHIYUMPOBAaHHBICE MYyTAalLMU. SIEpHbIE M LUTOILUIA3MaTHYECKUE
MyTtanuu. COMaTHYECKUE U MOJIOBbIE MyTalUH. [ [pHurMHBI BOSHUKHOBEHUS MYTaLIU.
Mytarensl ¥ HX BJIMSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO
npoiiecca. 3aKOH TOMOJIOTMYECKUX PSAIOB B HacleACTBeHHOM n3MenunBoctu (H.H.

BaBI/IJ'IOB). BHCH,I[epHaH N3MCHYHNBOCTD U HACJICACTBCHHOCTD

Kapuotun wuyenoBeka. MexayHapolHas MNOporpaMMa HCCIEIOBAaHUSA TIe€HOMa
yenoBeka. MeToabpl  M3y4YeHUsT TEHETMKM  YeJIOBEKAa: T'€HEaJIOrMYeCKui,
OJIM3HEIIOBEIN, IIUTOICHETHICCKHIA, MOMYJISIUUOHHO-CTATUCTUYECKHIA,
MOJIEKYJISIPHO-T€HETHUECKUI. CoBpeMeHHOE onpeaeraeHue TeHOTHIIA:
MOJITHOTEHOMHOE CEKBEHUPOBAHHE, TEHOTUIIUPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[1I[P-amamm3a. HacnmencrBenHple  3a0oiieBaHHMS  dYeloBeKa. [ eHHBIE |
XPOMOCOMHBIE 0oe3Hn YEJI0BEKa. bonesnn c HACJIEICTBEHHOU
MPEIPACOI0KEHHOCThIO. 3HAYECHUE MEAUIIMHCKOM T'€HETUKU B MPEIOTBPAILICHUU

Y JJ€YEHNH I'eHETHYECKHUX 3a00JIeBaHnH uesioBeka. CTBOJIOBEIE KIIETKU
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JloMecTukaius 1 ceneKius. 3apokIeHUE CeNEKIUU U ToMecTukanuu. Yuenue H.U.
BaBuiioBa 0 1eHTpax MPOUCXOXKACHUS M MHOTOOOpa3Wsi KYJIBTYPHBIX DPAaCTEHHM.
Ponb ceneknuu B co3maHuu COPTOB PACTEHHMM W MOPOJ KUBOTHBIX. CopT, mopoa,
mTaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B HACIEACTBEHHOW n3MeHdnBocTH H.U.
BaswuiioBa, ero 3naveHue sl CEJICKIIMOHHON PabOTHI.

Metoapl  ceneKUUMOHHOW palboThl. VCKyCCTBEHHBIM OTOOp: MAacCOBBIM H
WHIUBUyaTbHBIN. OTanel KOMOMHAIIMOHHON CEJIEKIIUH. HUcneiTanue
MPOU3BOAUTENCH TO TOTOMCTBY. OTOOp 1O TEHOTHIY C IOMOIIBIO OICHKH
(eHOTHIIa TOTOMCTBA M OTOOp 1O TeHOTUITY ¢ momonibio ananmusa JJHK.
HckyccTBeHHBIN MyTareHes Kak MeToJl CeJIeKIIMOHHON paboThl. PaguannoHHbii u
XUMHUYECKHI MyTareHe3 Kak HCTOYHHK MYTalMii y KyJIbTYpHBIX (Qopm
opranu3MoB. Hcronp30BaHHE€ TEHOMHOTO PEIAKTUPOBAHUS H  METOJOB
pexomOuHanTHBIX JIHK nis momy4yeHust ucxoiHOro Matepuaa JJisi CEEeKIUH.
[onmyuenne nomummonnoB. BHyTpuBHooBas rubpuamsaims. binu3kopoacTBeHHOE
CKpelMBaHue, Win WHOpuAMHT. HeponacTBeHHOE CKpelvBaHWe, WM ayTOPHIWHT.
I'ereposuc u ero npuuunsl. Mcnonb3oBaHue rerepo3uca B cenekimu. OTaanéHHas
ruOpum3anyst.  [Ipeomonenre OecIuiouisi MEXBHIOBBIX THOPHUIOB. JlOCTHXKEHUS

CEJIEKLIMY PACTEHUH U KUBOTHBIX

3.7

4.1

OOBEKTBI, HCTIOIB3YEMBIE B OMOTEXHOJIOTUH, — KJICTOYHBIE ¥ TKAHEBBIEC KYJIBTYPBHI,
MUKPOOPTaHU3MBI, HMX  XapaKTEepUCTHKa. TpaaulmoHHas  OHUOTEXHOJIOTHS:
xJieOoneueHne,  MOJIyueHHE  KUCIOMOJOYHBIX  TMPOJIYKTOB,  BUHOJEIHE.
Muxkpobuonornyeckuii cuHTe3. OOBEKTHI MHKPOOHMOJIIOTMYECKUX TEXHOJOTHUIL.
IIpousBoacTBo  Oenka, aMHHOKHCIOT W BUTaMUHOB.  McKyccTBeHHOE
OIJIOJOTBOPEHUE. PEKOHCTpYKLMS SIMLIEKIETOK W KJIOHHUPOBAaHHUE >KUBOTHBIX.
Meron TpaHCIUIaHTALWUU SAEP KIETOK.

XpoMOCOMHasi M TeHHasg WHXeHepus. VICKyCCTBEHHbIM CHHTE3 TI€Ha |
KoHCTpyupoBanue pexomOuMHaHTHRIX JIHK. JlocTuxkeHuss W NepCreKTUBBI
XpOMOCOMHOM ¥ TeHHOW WH)XEHepuH. MeauluuHCcKrue OHOTEXHOJIOTHH.

Hcnonbp30BaHue CTBOJIOBBIX KIETOK
Cucrema n MHOFOO6pa3I/Ie OpraHu4YCCKOro Mmmpa

buonoruueckoe  pasHooOpa3ue  OpPraHU3MOB. CoBpeMeHHass ~ cUCTeMa
OpraHMYecKoro Mupa. IIpHHOUIB KiaaccHHUKAIMU OpraHu3MoB. OCHOBHBIC
CUCTEeMATUYECKHE TPYIIITHI OPraHu3MOB.

OC00EHHOCTH CTPOCHUS U >KU3HEACATEIHHOCTU OJIHOKJIETOYHBIX OpPTraHW3MOB.
bakrepuu, apxeu, OJTHOKICTOYHBIC TPUOBI, OJHOKIETOYHBIC BOJIOPOCIH, JAPYTHE
npoTucThl. KooHnanbHbIe OpraHu3Mbl. J[BrKeHHE OJTHOKJICTOYHBIX OPraHU3MOB:
amME0ouIHOE, KTYTHKOBOE, PECHUYHOE. 3alliTa y OJHOKIECTOYHBIX OPTraHHU3MOB.

PaS,[[pa)KI/IMOCTL Y OAHOKJICTOYHBIX OPraHU3MOB. Takcucer
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MHoOrokjieTouHble pacTeHus. B3auMOCBs3b YaCcTEll MHOTOKJIETOYHOI'O OpraHU3Ma.
TkaHu, opraHbl U CHUCTEMbl OPraHOB MHOTOKJIETOYHOTO opraHu3Ma. OpraHuszm
Kak eauHoe 1enoe. TkaHu pacteHud. TuIbl  pacTUTEIBHBIX  TKaHEH:
oOpaszoBarenbHasi, TOKPOBHAs, TMPOBOAMAIIAs, OCHOBHAs, MEXaHHYECKas.

Ocobennoctu cTpoeHus, PYHKIIMNA U PACTIONOKECHHS TKaHEH B OpTaHax pacTeHUI

4.3

4.5

4.6

BereratuBHbIe 1 T€HEpPATUBHBIE OPraHbl pacTeHU. OYHKIIUA OPraHOB U CUCTEM
opranoB. Kapkac pacreHuil. J[BU’keHuEe MHOTOKJIETOUHBIX PACTEHUI: TPOIIU3MBI U
Hactuu. llornomeHne BOABI, YIVIEKUCIONO ra3a U MHUHEPAIbHBIX BEIIECTB
pactenusmu. [[pixanue pactenuid. uddysust ra30B yepe3 MOBEPXHOCTh KIETKH.
TpancnopTHele cHUCTeMBbl pacTeHMil. Bbiaenenue y pactenuil. 3amura y
MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. CpencTBa NmacCUBHOM M XMMHMYECKOM
3auThl. DUTOHIUABL.

PaznpaxxumocTs M perynsuus y opraHuzMoB. PasapakumocTe W peryinsuus y

MHOT'OKJICTOYHBIX paCTeHHfI. PocroBrie BC€IICCTBA U UX 3HAYCHUC

MHOroKkJIeTOYHbIE  KMBOTHBIC. B3auMOCBsI3pb  4acT€d  MHOTOKJIETOYHOTO
opranu3ma. TKaHW, OpraHbl U CUCTEMbI OPTaHOB MHOTOKJIETOYHOTO OpraHU3Ma.
Opranusm kak eguHoe 1enoe. ['omeocras. Tkanu KUBOTHBIX U 4esnoBeKa. THUIbI
JKUBOTHBIX TKaHEH: SIUTEIUalbHas, COCIAUHUTENIbHASA, MbILIICYHAS,, HEPBHAs.
OcobenHoctu cTpoeHHsS, (GYHKIMA M PACMOJIOKEHUS TKaHEH B opraHax

JKHUBOTHBIX U YCIIOBCKA

OpraHbl U CUCTEMBI OPTraHOB KUBOTHBIX. DYHKIIMU OPTaHOB U CHUCTEM OPraHOB.
Omopa Ttena opraHu3moB. CKeleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxxHblii U BHyTpeHHUH ckeneT. CTpOeHHE W THUIbl COEIMHEHUS
KOCTEH.

JIB>kKeHWEe MHOTOKJICTOYHBIX JKMBOTHBIX. IluTanme skuBOTHBIX. IluTanue
MMO3BOHOYHBIX KHBOTHBIX. /[pixanue »uBOTHBIX. KoxHoe npixanue. XKabepHoe u
JIETOYHOE JbIXaHHUE.

JIpIxaHue TO3BOHOYHBIX >KUBOTHBIX. OBOJIOIMOHHOE YCIOXHEHHE CTPOCHUS
JIETKUX TO3BOHOYHBIX JKUBOTHBIX. JlpIXaTelbHAs cHCTeMa 4YejaoBeka. MexaHu3Mm
BEHTWISILUU JIETKUX Y NTUI] M MIIEKONHUTAIONIUX. TpaHCHIOPT BELIECTB Y
opranu3MoB. TpaHcCHOPT BeWIECTB Yy KUBOTHBIX. KpoBeHOCHas cucrema u e€
opranbl.  KpoBeHocHas  cucremMa  NO3BOHOYHBIX  JKHMBOTHBIX.  Kpyru
KpOoBOOOpamieHusi. IJBOJIONUOHHBIE  YCIOKHEHUS CTPOCHHS KPOBEHOCHOM
CHUCTEMBI MO3BOHOYHBIX XMBOTHBIX. Bwinenenue y opraHu3moB. Beigenenwe y
*KUBOTHBIX. COKpaTtutenbHble Bakyosnn. Opransl BeijieiaeHus. CBs3b MOJOCTU TENa
C KPOBEHOCHOW W BBIACIHUTEIIBHON cucTeMamu. BpineneHne y MO3BOHOYHBIX
JKUBOTHBIX. 3alllUTa Yy MHOTOKIETOYHBIX JKUBOTHBIX. [IoKpoBBI H UX

IIPOU3BO/IHBIE.



PaznpaxuMocTh U peryasanus y opranu3MoB. Pa3ipaxuMocTh Yy OJHOKJIETOUYHBIX
opranu3moB. Takcuchl. Pa3apaXMMOCTh W peryisius y MHOTOKIETOYHBIX
pacteHwuii. PocToBBIC BeliecTBa U X 3HAUCHHE.

HepBnas cucrema u pediekTopHas peryysiiiusi y MHOTOKJICTOYHBIX KUBOTHBIX.
HepBHras cuctema u e€ oTAensl. DBONIONMOHHOE YCIOKHEHUE CTPOSHUS] HEPBHOU
CUCTCMBbI Y JXUBOTHBIX.

Pazpabotka anroputmMoB u mporpamMMm st 3Gh(EKTUBHON (HYHKIIMOHATBLHOMN
aHHOTAIlUM  TEHOMOB,  TPAHCKPUIITOMOB, POTEOMOB, MeTa00JIOMOB

MUKPOOPraHU3MOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA

OpFaHH3M YCJIOBCKA U €TI0 3J0POBLC

5.1

5.2

OpraHbl ¥ CUCTEMBI OPraHOB yesnoBeka. OTAebl TOJIOBHOTO MO3ra MO3BOHOYHBIX
KHUBOTHBIX. Peduiekc u peduiekropHas nyra. besycioBHblE U yCIOBHBIE
pednexcel. ['ymopanbHas peryiasiuuss U SHAOKPUHHAs CHCTEMa XUBOTHBIX H
yesoBeka. JKene3bl SHAOKPUHHON CUCTEMbI U X TOPMOHBI. J[efiCTBHE TOPMOHOB.
B3aumocBs3p HEpBHOM M SHIOKPUHHOM cucTteM. [ unoranamo-runodusapHas

cuctema. Pednexc u pednexropnas ayra. be3ycioBHbIE U YCIOBHBIC peIICKCHI

3amura opranuzma oT Oose3Heil. UMMmyHHast cucteMa denoBeka. KieTounslii u
ITYMOpaJIbHbI MMMYHHUTET. BpoXAE€HHBIM, NpHOOpeTEHHbIN cnenuduyeckuii
umMMmyHHUTEeT. Teopusi  KJIOHaJlbHO-CeleKTUBHOro uMmMmyHutera (I1.Dpnux,
®.M.bepuer, C.Toneraa). BocmanutenbHble OTBETHI OpraHu3mMoB. Poib

BPOKIEHHOIO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI

5.3

KpoBenocHas cucrema u e€ opranbl. Cepie, KPOBEHOCHBIE COCYAbl U KpPOBb.

Kpyru kpoBooOpamienus. Pabota cepaua u e€ peryssus

5.4

5.5

5.6

5.7

Jeixanue genoBeka. uddysus razoB yepes3 MOBEPXHOCTh KIETKH. JlpIxaTeapHas
cucteMa 4eyioBeka. JlpIxarenbHas IOBEPXHOCTb. Perynsiiust  abIxaHus.

JlpixarenbHbIe 00BEMBI

[InmeBapurenbHast cucrema denoBeka. OTHenbl NUIIEBAPUTENBHOTO TPAKTA.
[MumeBaputenbHble  Kene3bl.  BHYTPUIIONOCTHOE UM BHYTPHUKJIETOYHOE
MUIIeBapeHue

ITokpoBel u ux mnpousBogaHble. Opransl BbiaeneHus. I[louku. CrpoeHue u
¢byHKIMOHMpOBaHUE HeppoHa. DUIBTpAIMs, CEKpEHs U 0OpaTHOE BCACHIBAHHE
KaK MEXaHU3MbI padO0Thl OpraHoB BbleneHNsA. OOpa3oBaHuEe MOYH Y YEIOBEKA
JIBIKeHNe deloBeKa: MblmevHas cructema. CKeleTHbIE MBI U UX padora.

CrtpoeHue U TUIIBI COEAMHEHUS KOCTEN

6.1

Teopus 3Bomtonuu. PasButue xu3HU Ha 3emiie

OpomtonmonHas  Teopuss Y. [lapBuna. IIpennochbuiku — BO3HUKHOBEHUS

JAapBUHH3MaA. Kuzub n Hay4Has ACATCIbHOCTDb 4. Z[apBI/IHa.



6.2

6.3

JBroxymye cuibl 3Boiaouuu BUAoB 1o Y. JlapBuHy (BBICOKAs MHTEHCUBHOCTH
pPasMHOXKEHUS OpPraHM3MOB, HACJIEJICTBEHHAs W3MEHYMBOCTb, Oopnba 3a
CYIIECTBOBaHHE, €CTECTBEHHBIH U UCKYCCTBEHHBIH 0TOOD).

Odopmnenne cunrerndyeckoil teopun 3poitouuu (CTI). HelttpanbHas Teopus
sBostonnu. COBpEMEHHAsl SBOJIIOIIMOHHAST OWOJIOTHS. 3HAYCHHE SBOJIOIMOHHON

Teopuu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA

[onmynsuus kak sj1eMeHTapHass enuHHuIa 3Boytolud. COBpEMEHHBIE METOJbI
OLIEHKM TeHETHYECKOro pa3sHooOpa3ust M CTPYKTYpbl nomyisiuuid. M3meHenue
reHooHAa MOMYJISIIUU KakK 3JIEMEHTapHOE SBOJIOIMOHHOE SIBJICHHME. 3aKOH
reHeTuyeckoro paBHoecus J[x. Xapau, B. BaitaOepra.

OnemenTapHble  (AaKTOPBl  (IBMKYIIME CHIIBI) HSBOJIONUH. MyTallMOHHBINA
nporecc. KomOunatuBHas u3MeH4YMBOCTh. Jlpeil) TreHOB — ciydaiiHble
HEHANpaBJICHHbIE M3MEHEHHs] 4YacTOT aiened B mnomyiasuusx. Oddext
OCHOBATEIIA. Murpanuu. N3omanus MOMYJISILIAN: reorpaduueckas
(mpocTpaHcTBeHHAas1), OHonoruyeckas (pernpoayKTUBHAS).

EcrectBennbiii  oTO0p — HampaBisionmid  ¢axtop dBomonuH. DOpMEI
€CTECTBEHHOTO0  OTOOpa: JBWXKYIIWHA, CTAaOWIM3UPYIOIMIUHA, Pa3phIBAFOIIHI
(mu3pyntuBHBIN). [TomoBoi oTOOD.

[IpucrocoOIeHHOCTh ~ OPTaHU3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIIOLHUH.
Bo3nukHOBeHHe — mpucnocoOneHuii y  opraHu3MoB.  Apomopdo3sl U
uanoagantauuu. [Ipumepsl npucrnocobieHuit y opranu3mMoB. OTHOCUTEIBHOCTh
MPUCTIOCOOTIEHHOCTH OPTaHNU3MOB.

Bun, ero xkpurepuum u  CTpyKTypa. BumooOpazoBaHue Kak pe3ysbTaT
MUKposBoJtorun. M3omsamus — ximroueBoil ¢akrop BumooOpaszoBanus. Ilytu u
CIIOCOOBI BHJ1I000pa30BaHMUS aJIONATPUIECKOE (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (TOJUIUIOUIU3AIIHS,
rubpuansanys). JIuTenbHOCTh 3BOIIOIUOHHBIX ITPOLECCOB.

Mexanu3mbl (HOpMUPOBAHUS OMOTIOTUYECKOTO Pa3HOO0pa3Hsl.

Ponb »BomonnoHHON OWONOTMU B pa3pabOTKE HAYyYHBIX METOJOB COXpPaHEHUS
O0mopazHooOpa3usi. MUKpPOIBOIIONKA W KOIBOJIIOIUS TMAPA3UTOB M HMX XO35ECB.
Mexanu3mbl pOpMHUPOBAHUS YCTOMYUBOCTU K aHTUOMOTHUKAM M CIIOCOOBI OOPHObI

C HeH

MeToapl M3y4eHHS Makpo3BOIIONUHU. [laJeoHTONOrHYeCKue METOAbl M3y4YeHUS
sBomonud. [lepexonusie popmbl U PUIOTEHETHYECKUE PSAIBI OPTAHH3MOB.
buoreorpaduueckue Metoasl nzydeHus 3Bosoruu. CpaBHenue Giaopsl U hayHbI
MaTEpHUKOB M OCTPOBOB. bruoreorpadudeckue odnactu 3emnn. Buab-asHIeMuku u
PEIMKTBI.

3M6pI/IOJ'IOFI/I‘IeCKI/Ie n CpaBHI/ITeJ'IBHO-MOp(l)OJ'IOl"I/ILIeCKI/IC MCTOJAbI HM3YUYCHHA
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OBOJIFOIINHA. I'eHeTnueckue MexXaHU3MBEI 3BOJIIOIIMM OHTOI'€HE3a U II0ABJICHUA
OBOJIIOIMOHHBIX ~ HOBIIECTB. ['OMOJOTMYHBIE W  aQHAJOTHYHBIC  OpTaHBI.
Pynumentapaple  opraHbl W aTaBU3Mbl.  MOJEKYISIPHO-TEHETHUECKUE,
OMOXNMHYECKIE u MAaTEMATUYCCKUEC METOABI HU3Yy4YCHUA SBOJIFOIIUHA.
T'oMmoornuneie reHEbl. COBpeMCHHBIG MCTOABI IMOCTPOCHUA (i)I/IJ'IOFGHCTI/I‘-ICCKHX
JIepEBBEB.

XPOMOCOMHBIE MyTaIllUU U YBOJIIOIHSI TCHOMOB.

O6mme 3akoHOMEpHOCTH (TpaBmiIa) HBOMIONKMUA. HeoOpaTUMOCTh IBOJIOIUH.

AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOIIUU

Hayunbple rumoressl MNpPOMCXOXKIAEHUS KU3HM Ha 3emiie. AOHOreHes u
naHcrnepmusi. JloHaydHble PECTAaBICHUS O 3aPOKICHUN KU3HU (KPEAllMOHHU3M ).
['mnores3a MOCTOSTHHOTO CaMO3apOXKACHUS KU3HU U €€ ONPOBEPIKEHUE OIbITaMU
®. Penu, JI. Cnamwmannanu, JI. Ilactepa. IlpoucxoxnaeHue KuU3HU U
acTpoOMOIIOTHSI.

OcHoBHBIE 3Talbl HEOpraHWYECKOW 3Botouuu. [lnanerapHas (Teosioruyeckas)
IBOMIONHSI. XUMHYECKas dBOJIONUSA. AOHUOTCHHBI CHHTE3 OpPraHMYeCKHX
BemecTB U3 Heopranmdeckux. OmpiT C. Mwmmepa u I'. HOpu. O6pazoBanue
noauMepoB u3 MoHoMepoB. KoanepBatHas runore3a A.M. OnapuHa, rumnoresa
nepBuuyHoro Oympona JIk. XonneitHa, reHetmueckas rumoreza . Mémrepa.
Pu6o3umsbr (T. Yek) u rumotesa «mupa PHK» VY. I'mnbGepra. @opmupoBanue
MeMOpaH ¥ BO3HUKHOBEHHE ITPOTOKIETKH.

Ucropus 3emnu u meroapl €€ m3yudeHus. MckoraeMmble OpraHMYECKHE OCTaTKU.
I'eoxpononorust u e€ meronasl. OTHOCUTENbHAS M a0CONIOTHAS T€OXPOHOJOTHSL.
['eoxpoHonornyeckas mkana: 30Hbl, 3pbl, IEPUOJIBI, STIOXU.

Havanpnpie 3Tanel opranndeckoi sBomtound. IlosiBneHue u 3BoOLMS MEPBBIX
KJIETOK. OJBoyitonusi Merabonu3Ma. BO3HMKHOBEHHME TMEPBBIX HKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIIEHKH KaK aHaJIoOT MEPBBIX Ha 3eMiie COOOIIECTB.
CrpomaTonutsl. [IpokapruoThl U 3yKapuOTBHI.

[Ipoucxoxaenue sykapuoT (CUMOHMOreHe3). DBOJIOLHUOHHOE MPOUCXOXKICHUE
BUpYycOB. [IpoucxokaeHne MHOTOKIETOYHBIX OpraHu3MoOB. BoO3HUKHOBEHHE
OCHOBHBIX TPYII MHOTOKJIETOYHBIX OPTAaHU3MOB.

OcHOBHBIE DTalbl SBOJIONUHU BBICHINX pacTeHud. OCHOBHBIE apoMOp(}o3bI
pacrenuii. Bpixon pactenuid Ha cymy. [losiBieHue CHOpPOBBIX pacTeHUN U
3aBoeBaHne MMM cymu. CemeHHble pacTeHus. [IpoucxokaeHue IBETKOBBIX
pacTeHui.

OcHOBHBIE DJTambl 3BOJIONUU JKUBOTHOrO Mupa. OcHOBHBIE apoMop(do3bl
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHHE COBPEMEHHBIX
TUMOB. [lepBrie XOp0BBIE KUBOTHBIC. JKU3HB B BO/IE. DBOJIONHS TO3BOHOYHBIX.

[Ipoucxoxaenne ampuodbuit u pentunuii. [IpoucxoxaeHNE MIICKOHUTAIONINX U
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nrun. [Ipuamun xmrodeBoro apomopdosza. OcBoeHue OECNO3BOHOYHBIMU H
MO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

PazBuTune xu3HM Ha 3emMiie TIO 3paM U NEepuoJaM: apXxeH, MpoTepo30i, Majaeo30H,
Me30301, KaiWHO30M. OOmas XapaKTEepPUCTHKAa KIUMaTa ¥ TE€OJOTUYECKHX
niporieccoB. [losiBieHHE U pacIBET XapaKTEPHBIX OPTraHU3MOB. YTIe00pa3oBaHUeE:
€ro YCJIOBHSI U BIUSHUE HA Ta30BBIA COCTaB aTMOCQEPEHI.

MaccoBble BBIMUPAaHHUS — 3KOJOTHYECKHE KpHU3UChl mpourioro. [IpuyuHbl u
CJIEZICTBHUSI MACCOBBIX BbIMHpAaHU. COBPEMEHHBIM AKOJOTMYECKHI KPHU3UC, €0

0COOEHHOCTH

Pazgenst w 3amaum  anTpomnonoruu. Metonbl antTpornonoruu. CraHOBIEHUE
MPEICTABJICHUM O TPOUCXO0XKIeHUH yeroBeka. COBpEeMEHHbIE HAyUHbIE TEOPHUU.
CxoncTBO uenoBeka C KUBOTHbIMH. CHUCTEMAaTHUYECKOE TOJOKEHUE YeTOBEKa.
CBuuerenbcTBa  CXOJACTBA  YelIOBEKa C  JKHUBOTHBIMH:  CPaBHHUTEIHHO-
MOpPGOJIOTHYECKHE, AMOPHUOTIOTUYECKHE, (hbU3M0II0r0-0MOXUMHYECKHE,
noBegeHyeckre. OTanyms 4elloBeKa OT KUBOTHBIX. [IpSIMOX0XKI€HHE U KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOMN
CUCTEMBI.

JBwkymme cuiabl ((pakTopbl) aHTPOIOTeHe3a: OHOJIOTHYECKHE, COIHAIbHBIC.
CooTHoIIeHnEe OMOIOTHYECKHUX M COITUATBHBIX (DAKTOPOB B aHTPOIIOTEHESE.
OcHOBHBIE CTaIMM AHTPOIIOTeHEe3a. ABCTPATIONUTEKU — ABYHOTHE MPEAKH JIIOICH.
YenoBek  yMenblid, TMepBble  W3TOTOBIEHUS  Opyduil Tpyna. Yemosek
MPSIMOXOJISAIIUNA W TEpPBBIA BBIXOA JroAeH 3a mpenensl Adpuku. Yenosex
reiinenpOeprekuii — oOmui TpeqoK HeaHAEePTAIbCKOTO YelIOBEeKa U YellOBEKa
pasyMHoro. YenoBek HeaHAEPTAIbCKUM Kak BHUJ JIIOACH XOJOJHOTO KIMMAarta.
YenoBek pa3yMHbId COBPEMEHHOI'O THIIA, JEHHCOBCKHN YEJIOBEK, OCBOCHHUE
KOHTHMHEHTOB 32 MpeneinamMu AQpuku.

OBOJNIOIUS COBPEMEHHOI'O ueloBeKa. ECTeCTBEHHBI OTOOp B MOMYJSALHUAX
yenoBeka. MyTallMOHHBIN mpouecc U nonuMopdusm. IlomynsiiroHHbBIE BOJHBI,
npeti reHoB, Murpanus U «3PQPEKT OCHOBATENS» B MOMYJISIHUIX COBPEMEHHOTO
YyeJloBeKa.

UYenoseueckue pacel. [lonarne o pace. bompmme pacel: eBporneonHas
(eBpaswmiickasi),  aBCTpaJlo-HETpOUAHAs  (9KBAaTOpHANbHAs),  MOHTOJOWIHAS
(a3maTcko-aMepHKaHCKasi). Bpemss u myTu paccereHHs] yejoBeKa IO IUIaHeTe.
EnuncrtBo  denoBeueckux pac. HayyHas  HecOCTOSITENBHOCTH — pacu3Ma.
[IpucnocoONeHHOCTh YeNOBEKa K Pa3HBIM YCIOBHSIM OKPYXKAIOIMICH Cpebl.
Bnusnue reorpaduueckoit cpensl W apeiipa reHOB Ha MOpQOIOTHIO U

(1)I/IBI/IOJ'IOFI/IIO YCJIIOBCKA

OKOCHCTEMEI U IMpUCymue MM 3aKOHOMEPHOCTHU



7.1

7.2

7.3

Pa3nens! u 3agaun s3xosioruu. CBs3b 3KOJOTUU C IPYTUMH HayKaMHU.
Metoabl skonoruu. IloneBble HaOmOAEHUSA. OKCIEPUMEHTHl B  HKOJOTHH:
npupoAHble U JabopaTopHble. MojaenupoBaHWe B HKOJOTHMM. MOHHMTOPUHT

OKPY’KAIOIIEeH CpeIbl: IOKATbHBIN, pETHOHAIBHBIN U TJI00ATbHBIN

Okosornyeckue (GakTopsl M 3aKOHOMEpHOCTH MX JeifctBusa. Kiaccuduxanms
JKOJIOTMUECKUX (AKTOpOB: abHOTHYeCKue, OWOTHYECKHE, aHTPOIOTEHHBIE.
OOme 3aKOHOMEPHOCTH JIeHCTBHA OSKOJOTHYeckux ¢aktopos. IIpaBuio
munumyma (K. Hlnpenrens, FO. JIu6ux). TomnepantHocTh. DBpHUOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue ¢aktopsl. CBET Kak 3KOJOrHYecKuil akrop. JlelicTBUe pa3HBIX
YY4acCTKOB COJIHEYHOTO CIEKTpa Ha OpraHu3Mbl. OKOJOTHYECKHE TPYIIIIbI
pacTeHHH W XUBOTHBIX II0 OTHOIICHHIO K cBeTy. CHUrHajbHas pojib CBETA.
doTtonepruoan3m.

TemnepaTypa kak »dkojormdeckuil ¢akrop. JleiictBue TeMmmeparypbl Ha
opranu3mbl. [IoMKuIOTEpMHBIE U1 TOMOMOTEPMHBIE OpraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocte kak 9kojorumdeckwii  (paktop. IlpucmocobmeHuss pacrteHuit K
noJyiepXaHuio BoaHoro OanaHca. Kiaccudukanus pacTeHUl IO OTHOLIEHUIO K
BoJie. [Iprcnioco6eHust JKUBOTHBIX K U3MEHEHUIO BOJJHOTO PEXKHUMA.

Cpenpl oOuTaHMsS OPraHM3MOB: BOJHAs, HA3e€MHO-BO3/YIIHAs, IOYBEHHas,
ryOMHHAs  MOJNOYBEHHAs, BHYTpPUOpPraHW3MeHHas. (DU3UKO-XMMHUYECKHUE
OCOOEHHOCTH CpeJl OOMTaHMs OpraHu3moB. llpucrnocoOiieHuss OpraHuzMoB K
YKU3HU B pa3HbIX CPEAaAX.

buonoruueckue putmsl. BHenHne u BHyTpeHHHE pUTMBL. CyTOUHBIE U TOJUYHbIE
putMbl. [IpucriocoOaeHHOCTE OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM YCIIOBHIl
KU3HU.

XKuznennsie popmer opranu3MoB. [lonsTue o xu3HeHHOU (opme. KuzHeHHbIE
(opMBI pacTeHMii: JepeBbs, KyCTapHUKU, KYyCTapHUYKH, MHOTOJICTHHE TPaBBl,
oJlHOJIeTHUE TpaBbl. JKu3HeHHbIE (HOPMBI KHUBOTHBIX: THIAPOOUOHTHI, T€OOUOHTHI,
a’poOuOoHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnueckue ¢akroppl. Buasl OMOTHUYECKHMX B3aMMOJCHCTBHUI: KOHKYpEHLHS,
XMIHUYECTBO, cuMOKM03 U ero (opmel. Ilapazutusm, koomepauus, MyTyaausM,
KOMMEHCAJIU3M (KBapTHPaHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3auMoJecTBUs  (Tommueckue, (dopudeckue, (Hadpuyeckue). 3HAUYCHHE
OMOTMYECKMX B3aUMOJEHCTBHU Ui CYIIECTBOBAHHMS OPraHU3MOB B cCpene

o0OuTaHHA. HpI/IHHI/IH KOHKYPCHTHOI'O HCKIIFOYCHUA

DKOJIOTHYECKHE XapaKTepPUCTUKU momynsuuu. Ilomynsmus kak Ouoioruueckas

cuctema. Poib HEOHOPOIHOCTU Cpefibl, (PU3UUECKUX OapbepoB U OCOOCHHOCTEH
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OuoyIoruu BUJOB B (POPMHUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI MOIYJISIUI.
OcCHOBHBIE TIOKA3aTEJIM MOIYJSLMHA: YUCIEHHOCTb, IUIOTHOCTb, BO3PACTHAs U
1I0JIOBAasi  CTPYKTypa, pOKAAEMOCTb, MPUPOCT, TEMII POCTa, CMEPTHOCTD,
MUTpaLusl.

DKkojoruueckas CcTpykTypa mnonyiasuuu. OIeHKa YHCICHHOCTH TOMYJISIUY.
JluHaMuka nomynsauuu U €€ peryisinus. bUOTHYEeCKUH MOTEHUUaN MOILYJISLUU.
MopnenupoBanue OUHAMMKM — momyisinud. KpuBele pocTa  4HMCICHHOCTH
nomynsuud. Kpusble BbDKMBaHMs. Perynsnus 4MCIEHHOCTH MOMYJSILMNI: POJIb
(akTOpOB, 3aBUCAIIMX M HE 3aBUCSAIMIMX OT IUIOTHOCTH. OKOJOTUYECKHE
ctpareruu BunoB (I- u K-ctparerun).

[lonatue 006 »sKomoruueckoil Huiie BuAa. MectooOutanue. MHoromepHas
Mozenb sKkonormdeckod Hummn Jx.M. XatunHcoHa. Pa3Mepsl 5KOIOrM4ecKon
Huy. [ToTeHnyanbHas v peain30BaHHas HULIH.

Bun xak cucrema nomynsuuid. Apeansl BHIOB. Buiasl M uMX KM3HEHHbIE
CTpaTerMu.  3aKOHOMEPHOCTH  TOBEJEHUS W MWIPALMA  JKMBOTHBIX.

buonornueckne nHBa3HU JY>XKXECPOAHBIX BUJI0B

CooOmectBa opraHu3moB. buorieHo3 u ero crTpykrypa. CBsizm Mexuay
opraHu3MamMu B OHWOIlEHO3e. DKOCHCTeMa Kak OTKpbITas cucrema (A.J[x.
Tencnu). OyHKIMOHAIBHBIE OJOKM OPraHU3MOB B 3KOCHCTEME: TMPOAYLIEHTHI,
KOHCYMEHTHI, pefyleHTsl. Tpoduueckue ypoBHHu. Tpoduueckue 1enu u CeTH.
AbGuotnyeckue 61moku 3KocucteM. [TouBbl U mibl B 3kocuctemax. Kpyrosopot
BEII[ECTB U MTOTOK YHEPTUU B IKOCUCTEME.

OcCHOBHBIE TOKa3aTeNM 3KOCUCTEMBI. buoMacca v mpoayKuus. DKOJIOTUYECKHE
MIUPAMHUJIBI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBnennble 3akOHOMEpPHBIE CMEHBI COOOIIeCTB — cyKueccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCHM M WX IPUYMHBL. AHTPONOIEHHbIE BO3JCUCTBHUS Ha
cykueccuu. Kimmmakcaoe coo6OmectBo. buopasnoobpasue u moHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYUBOCTHU COOOIIECTB.

[IpuponHble 3KOCUCTEMBI. AHTPONOT€HHBIE 3SKOCHUCTEMBI. ATPOIKOCHUCTEMA.
ArporieHos. Paznuanst Mex 1y aHTpOIIOTEHHBIMU U TPUPOTHBIMHU YKOCUCTEMAMHU.
Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI YpOoakocucteM. ['opojckas diopa u
¢dayna. CuHaHTpOnU3alus TOpoACKoi (ayHbl. bronornueckoe u X03sIiiCTBEHHOE
3HaYEHUE arpod’KOCHCTEM M ypOO3KOocHUCTEM. 3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aMMOJICUCTBUI OPraHU3MOB B SKOCHCTEMAX.

IIepenoc sHEprun U BELIECTB MEXKIY CMEKHBIMU IKOCUCTEMAMHU. Y CTOMYMBOCTh
OpraHU3MOB, TMOMYJISUMH W OSKOCHUCTEM B YCIOBHSX €CTECTBEHHBIX H

AHTPONOTEHHBIX BO3JICUCTBUI

buochepa — oOmennanerapHas o0Oojouka 3eMiid, THA€ CYIIECTBYET WIH
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cyliecTBoBasia XH3Hb. YueHue B.M. Bepuaackoro o Ouocdepe. Obnactu
ouocdepsl u e€ cocra. JKuBoe BemiecTBo Onochepsl 1 ero PyHKITUH.
3aKOHOMEPHOCTH CyIIecTBOBaHUS Ouocdeppl. OcoOeHHOCTH Ouochepsl Kak
mo0anbHOM  JKocHcTeMbl.  JluHamMuyeckoe  paBHOBecue B Ouocdepe.
KpyroBopotsl BemecTB U OHOTEOXHMMHYECKHME LHKIBI (yriepoja, as3ora).
PurmugnOCTS siBICHMIA B Onochepe.

3onansHOCTh Onochepsrl. [lonsatue o 6mome. OCHOBHBIE OMOMBI CYIIU: TYHIIpa,
XBOMHBIE Jleca, CMEIIAaHHbIE U IIHPOKOJUCTBEHHbIE Jieca, CTENH, CaBaHHBI,
MyCTHIHW, TPOMHUYECKUE Jieca, BBICOKOTOphi. KiMMar, pacTUTENBHBIN U
KUBOTHBIN MUP OMOMOB CYIITH.

Ctpyktypa u (pyHKIHS KUBBIX CHUCTEM, OLEHKAa UX PECYypCHOr0 MOTEHIMAala U
o6unochepHbIX PYHKIMHA

DKOJOTHYeCKHe KPU3HUChl U MX MpUYuHBL. BosneiicTBue denoBeka Ha Ouocdepy.
3arpsi3HEHUE BO3AYIIHOW cpenbl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOJHOM CpPEJIbI.
Oxpana BoAHBIX pecypcoB. Pa3pymienune nmouBsl. OXpaHa MOYBEHHBIX PECYpPCOB.
H3menenue knumara.

AHTpPOIIOT€HHOE BO3JICHCTBUE HA PACTUTEIBHBIA W KUBOTHBIM Mup. OxpaHa
PacCTUTEIBHOTO U KUBOTHOrO MUpa. OCHOBHBIE MPHUHIMIIBI OXPAaHBl HMPUPOJIBI.
Kpacupie kHuru. Ocobo oxpansembie mpupoanbie Tteppuropun (OOIIT).
Borannueckue capl U 300J0THYECKHE MTAPKU.

OcHOBHbIE TPHUHIMIIBI YCTOMYMBOIO Pa3BUTHs YEJIOBEUECTBA U TMPHUPOIBL.
PammonanbHOE€  MPHUPOJIONIONB30BAaHME W COXPaHEHHE  OMOJIOTHYECKOTO

pazHooOpa3us 3eMiau




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET






