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MOSACHUTEJIbBHASA 3AIINCKA

[Tporpamma mo yuebnomy mnpenmery «buonorus» (nanee - Ouoyorusi) Ha
ypOBHE cpenHero oodiero oOpa3zoBaHus pa3paboTraHa Ha ocHoBe desepanbHOro
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepammmy,
®I'OC COO, Konuenuuu mnpenojaBaHus ydeOHoro mnpeamera «buonorus» wu
OCHOBHBIX TOJIOKEHUH (eiepanbHOi paboueii mporpaMmbl BOCITUTAHHUS.

Cornacio nonoxenusim ®PI'OC COO mnpoduiibHble ydeOHbIE NPEIMETHI,
u3ydyaeMble Ha yrayOJIEHHOM YpOBHE, SABISIOTCA crocoboM muddepeHranum
oOy4yeHHs Ha YpPOBHE CpeaHero oOIero oOpa3oBaHUsS W NMPU3BAHBI 00ECTICUHTH
MPEEeMCTBEHHOCTh MEXKJIYy OCHOBHBIM OOIIMM, CPEeAHUM OOILIUM, CpeIHUM
po(ecCUOHANBHBIM U BBICIIUM 00pa3oBaHuEM. B TO ke BpeMsl KaxAblid U3 3THX
y4eOHBIX NPEAMETOB JOJDKEH ObITh OPUEHTHUPOBAH Ha MPHUOPUTETHOE pEIICHHE
00pa30BaTeIbHbIX, BOCHUTATEIbHBIX M PA3BUBAIOLIMX 33]a4, CBSA3AHHBIX C
npodopueHTanueil o0y4aromuxcs U CTUMYJIUPOBAHUEM MHTEpeca K KOHKPETHOU
00JlacTU HAay4YHOTO 3HAHUS, CBA3aHHOIO C OHOJIOTHEN, MEIUIIMHOM, KOJIOTHEH,
IICUXOJIOTUEN, CTIOPTOM WJIM BOCHHBIM JIEJIOM.

[Tporpamma mo ydeOHomy mpeamery «buonorus» na€r mpezacraBieHue o
Helau M 3ajadax M3ydeHust yueOHoro mpenmera «buosnorus» Ha yriryOoi€HHOM
YPOBHE, onpeensieT 00s13aTeIbHoe (MHBAPUAHTHOE) IPEIMETHOE CO/IEpIKaHUE, €ro
CTPYKTYpUpOBAaHME TIO pa3feliaM U TeMaM, paclpeiielieHue T0 Kiaccam,
PEKOMEHJYyeT MOCIEA0BATEIbHOCTh H3Y4Y€HUs Y4YeOHOro marepuana ¢ y4E€ToM
MEXMPEAMETHBIX W BHYTPUIIPEJAMETHBIX CBfA3€H, JOTMKKM ydeOHOro mpolecca,
BO3pPACTHBIX OCOOEHHOCTeH oOyuaromuxcsi. B mporpamme mno Ouonoruu
peaNn30BaH MPUHILKI MPEEMCTBEHHOCTH C HU3y4eHUEM OWOJIOTMU Ha YpOBHE
OCHOBHOTO  of0miero  oOpa3oBaHus, Omnaromaps 4YeMy [pOCMaTpUBAETCs
HaIpaBJI€HHOCTh HA MOCJIEAYIOIIEEe pPA3BUTHE  OHMOJOTMYECKUX  3HAHUM,
OPUEHTHPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOI'O MHUPOBO33pEHUS,
HKOJIOTHYECKOTO MBIIUICHUS, TMPEJCTaBICHUI O 370pOBOM 00pasze >KU3HHU, Ha
BOCIUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyXaroliel mnpupoaHoit cpene. B
nporpaMme 1o OHMOJOTMM TaKKe IOKa3aHbl BO3MOXXHOCTH YYEOHOro mpeaMmera
«buonorusty B peanuzanuu  TpeboBanuii PI'OC COO k mIAHUPYEMBIM
JMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM OOy4YeHUs U B
(GOpMUPOBAHUM OCHOBHBIX BHJIOB yu€OHO-TIO3HABATEIbHOM  J1€ATEIbHOCTH
OoOy4YarommMxcst M0 OCBOCHHUIO COJEpkKaHUS OHOJOTMYECKOro 0Opa3oBaHUS Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsl.

YueOusblii npeamet «buonorus» Ha ypoBHE CpelHEro oouiero oopasoBaHus
3aBeplIaeT Ouojoruueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha
pacuiMpeHre W yriyOieHue 3HaHUW O0YyYarolUXCs O >KMBOW MpPUpOj]E, OCHOBAaX



MOJIEKYJIIPHOM W KJIETOYHOW OHMOJOTMH, 3MOPHOJOTMHM W OHOJOTMU Pa3BUTHA,
T€HETUKHU, CEJIEKIINH, OMOTEXHOJIOT U, BOIIOIIMOHHOTO YYEHUS U IKOJIOTHH.

Nzyuyenne yueOHOro mnpeamera «buonorus» Ha yYriIyOJIEGHHOM YpOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMUXCA K MOCIEAYIOIIEMY MOJYyYEeHUIO
Ouosioruyeckoro  oOpa3oBaHusT B By3aX M OpraHM3alusX  CpPEIHEro
npodeccuonansHOoro o0pa3zoBanusi. OCHOBY €ro COACpKaHHs COCTABISIET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TMOJYYEHHbIX MpPU  H3YYEHUU  OOYyYarOIIMMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX PA3IEIOB OMOJOIrMHA Ha YPOBHE OCHOBHOIO
obmero o6pazoBanusi, B 10—11 kmaccax 3Tu 3HaHUA TMONydYarOT pa3Butue. Tak,
paclIMpeHbl W yriyOsieHbl OWOJOrMYEeCKHME 3HAHUS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3Me 4YeJIOBEKa, OOUIMX 3aKOHOMEPHOCTSAX >KH3HHU,
JIOTIOJIHUTEIHHO BKIIFOUEHBI OMOJIOTHYECKHE CBEJICHUS IPUKIIATHOTO U MTOMCKOBOTO
XapaKkTepa, KOTOPbIE MOXKHO HCIIOJIB30BaTh KAK OPHUEHTHUPHI IS MOCIETYIOLIErO
BbIOOpa mpodeccuu. Bo3mokHa Takke HMHTErpaiusi OMOJIOTMYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAHUAMHM, MOJYUYEHHBIMU OOYYAIOIIUMHUCS TPU H3YUECHHUH
bu3nKY, XUMHUH, Teorpaduu 1 MaTeMaTUKH.

CrtpykTypa mporpamMmbl 1o y4yeOHOMy mnpenmery "buomorusa" otpaxaer
CUCTEMHO-YPOBHEBBIM M 9SBOJIOIMOHHBIA TOAXOAbl K HW3Y4YEHHIO OHOJIOTHUH.
CoryacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JIJIS JKUBBIX
CUCTEM Pa3HOT'0 YPOBHS OpraHU3allK, IBOJIIOIIMU OPraHUYeCKOTo MHUpa Ha 3emJie,
COXpaHEHHUs1 OHMOJIOTMYECKOro pa3HooOpa3us IutaHeTsl. Tak, B 10 kiacce
U3Yy4alOTCSI OCHOBBI MOJIEKYJISIPHOM M KJIETOYHON OMONOTHH, SMOPUOJIOTHU U
OMONOruM Pa3BUTHUS, TEHETUKU M CEIEKIUH, OMOTEXHOJOTMH U CHUHTETUYECKOM
OMOJIOTUH, AKTyalIU3UPYIOTCS 3HAaHMS OO0ydaromuxcs Mo OOTaHUKE, 300J0THH,
aHatomuu, (usnonoruu uenoBexka. B 11 kmacce wu3ydaroTCsi 3BOJIOLMOHHOE
y4eHHe, OCHOBBI SKOJIOTHH U yueHue 0 buocdepe.

YyeOnpiii  mpeamer  «buonorus»  mpu3BaH  O0ECHEYUTh  OCBOCHHE
O00y4aroNIMMUCsE OMOJOTUYECKUX TEOPUN U 3aKOHOB, U, TPUHIIUIIOB U MPABUJI,
JIeXKAIUX B OCHOBE COBPEMEHHOUN €CTECTBEHHO-HAYYHOM KapTHUHBI MUpPa, 3HAHUHN O
CTPOEHUH, MHOTrooOpa3MM H OCOOCHHOCTAX KIETKH, OpraHu3Ma, IOIyJISLuH,
OHMOLIEHO3a, SKOCHCTEMbI, O BBIAAIOUIUXCS HAYYHBIX JTOCTHUKEHUSIX, COBPEMEHHBIX
UCCJIEIOBAHUSX B OMOJIOTUY, MIPUKIIAJHBIX ACHEKTaX OMOJIOrMYECKUX 3HaHUW. J{is
pa3BUTUS U TOJJEpXKaHUS HHTepeca oOydaroumxcs K OWOJIOrMHM Hapsaay co
3HAYUTEIBHBIM O0BEMOM TEOPETUUYECKOTO MaTepuaja B COACP>KaHUU MPOTPaMMBbl
10 OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHE CTAHOBJICHUS U pa3BUTHUSA
TOM WIM MHOW oOjacTu OMOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
Y4€HBIX B PEILICHUE BaXKHEUIINX OMOJIOTHUYECKUX U SKOJOTUYECKUX MTPOOIIEM.

[enps uzyuenus yuebHoro npeamera «buonorus» Ha yriry0JIEHHOM ypOBHE —
OBJIaJIcHHE  OOYy4YalOMIMMHUCS  3HAaHUSMU O  CTPYKTYPHO-(PYHKIIMOHAIBHOU
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OpraHu3alldyd >KUBBIX CHCTEM pa3HOrO paHra M HNOpUOOpPETEeHHE YMEHUU
UCIIOJIb30BaTh 3TH 3HaHUSA B (JOPMUPOBAHUU MHTEpEcCa K OMpeIesEHHON olnactu
mpoecCHOHANBHON JIeATeNTbHOCTH, CBSI3aHHOW C OWOJIOTHEH, WU K BBIOODPY
y4eOHOTr0 3aBeICHUS JIJIs1 TPOJIOJKEHUS OMOJIOTMYECKOTr0 00pa3oBaHusI.

JoctwxkeHne uenu u3ydyeHuss yuyeOHoro mnpeamera «buomorus» Ha
yIIIyOJIEHHOM YpOBHE 00€CIIEUMBAETCS PELIEHUEM CIIEIYIOIINX 3aa4:

OCBOEHHE OOYYaIOIIMMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSIX, KOHLEMIMAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBUiIax, COCTABISAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOCHHOCTSAX OMOJOTHYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMyJIALHMs, B, OMOTeoLEeH03, Onocdepa); 0 BHIAAIOUIUXCS OTKPBITUSAX
Y COBPEMEHHBIX MCCIIEOBAHUAX B OMOJIOTUH;

O3HAKOMJIEHHE OOYyYarolMXcsi C METOJaMU TO3HAHMSI KUBOW MPHUPOJBI:
UCCJIEIOBATEILCKUMHU  METOJIaMU  OMOJIOTUYECKHX HayK (MOJIEKYJSIpHOM U
KJIETOUHOM OMOJIOTUM, SMOPHOJOTMKM W OHOJIOTMM pa3BUTHUS, TEHETHKU U
CeNIeKIIMM, OHOTEXHOJOTUU W CHHTETHYECKOW OWOJIOTHH, TMaJIeOHTOJIOTHH,
HKOJIOTUM);  METOJIaMH  CaMOCTOSITEJIBHOTO  IMPOBEJIEHUS  OMOJOTHYECKHX
UCccleloBaHU B JabopaTtopun M B 1pupojsie (HaOMrolleHHe, W3MEpeHue,
DKCIIEPUMEHT, MOJIEJIMPOBAHUE);

OBJIaJIcHHE OOyYaroUIMMHUCA YMEHHUSIMU: CaMOCTOSATENbHO  HaXOAUTh,
aHAJIM3UPOBATh U HCIOJIb30BaTh OHOJOrMYECKYH0 HH(POPMALMIO; TOJIb30BAThCS
OMOJOrMYECKONM TEPMHUHOJOTMEN M CUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTUM U COLMAJIbHO-’KOHOMHYECKUMH U  3KOJIOTMYECKUMHU
npoOjemMaMu 4YeOBEYECTBa; OLIEHMBATh IMOCIEACTBUS CBOEH NEATEIBbHOCTH 10
OTHOILICHUIO K OKpY’KalIleld NpUpOAHOM cpeae, COOCTBEHHOMY 3/I0pPOBBIO U
3MIOPOBBI0  OKPYKAIOIIUX  JIFOJICH; OOOCHOBBIBATH M COONIOAATH  MEpPHI
npodritakTUKu WHOEKITMOHHBIX 3a00JIeBaHU, TIPaBUIA MTOBEJEHUS B MPUPOJE U
oOecrieueHusi 6€30MacCHOCTU COOCTBEHHOM KU3HENEATEIbHOCTH B UPE3BBIYANMHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIE HAYUYHbIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE y OOYYAIOMIMXCA MHTEJUIEKTYyaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEHN
B IpPOLIECCE 3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITUSIMH H COBPEMEHHBIMU
UCCIIEIOBAaHUSIMM B OWOJIOTHH, pEIIaeMbIMH €10 MpobieMaMHu, METOI0JIoTuen
OMOJIOTUYECKOTO UCCJIeIOBaHMUS, IPOBEICHHUS AKCIIEPUMEHTAIIbHBIX
UCCJIeIOBAHNM, pelIeHHs] OMOJIOrHYEeCKUX 3a7a4, MOACIUPOBAHUS OMOJIOTUYECKHUX
O0OBEKTOB U MTPOLIECCOB;

BOCIHUTAHUE Yy 00YyYarOIIMUXCsl [ICHHOCTHOI'O OTHOIICHUS K KUBOU MpHUpPOJE B
1EJIOM M K OTJIEJIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUYECKOH,



TCHETHYECKOW TPAaMOTHOCTH, OOIIEH KyJIbTypbl TIOBEIACHUS B MPHUPOJIE;
WHTETPAllUH €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrne  OOydYaroIMIMMHUCS  KOMIIETEHTHOCTH B PAIlMOHAJIHLHOM
PUPOOIOIL30BaHUN (COOJIO/ICHHE TpaBUil TOBEJIECHUS B MPUPOJE, OXPAHbI
BUJIOB, SKOCUCTEM, OHMOC(hephl), COXpaHEHUH COOCTBEHHOTO 3/I0POBbSI U 3/I0POBBS
OKpYyXXarolmux Jojied  (coOmroneHuss Mep npodIakTUKU — 3a00JieBaHUM,
oOecrieueHne 0€30MACHOCTH KU3HEACATCILHOCTH B YPE3BBIYAWHBIX CHTYAIHSX
OPUPOJHOTO ¥  TEXHOTCHHOTO  XapakTepa) HAa OCHOBE  HCIOJIb30BAHUS
OMOJOTUYECKUX 3HAHUM U YMEHUHN B TTOBCEHEBHOM KU3HU;

CO3JaHME€  YCIOBUM  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYyYarOIIUMHCS
VHIMBUTy AIbHOM oOpa3zoBaTeIbHON TPAaeKTOPHH, CIIOCOOCTBYIOIIIEH
MoCJIeyIoNEeMy Tpo(ecCHOHATLHOMY CaMOOTIPECICHHIO, B COOTBETCTBHH C
WHIMBUy AIbHBIMUA UHTEPECAMH U MOTPEOHOCTIMHU PETHOHA.

OO11iee YuCI0 YacoB, OTBEJICHHBIX HAa M3y4YeHHE OUOJIOTMU Ha YriayOJIeHHOM
ypOBHE cpeaHero oobiero oopazoBaHusi, coctaBisier 204 yaca: B 10 kimacce — 102
yaca (3 yaca B Hezienro), B 11 kimacce — 102 gaca (3 gaca B Heemio).

OT6op opraHu3alMoOHHBIX (HOPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTHU
OCYUIIECTBJISIETCS ¢ YYETOM cHenu(UKU €ro COJEp KaHHs W HaNpaBIEHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTUYECKOro 00pa3oBaHMsl B OpPraHU3aIUsAX  CpPEIHEro
po(eCcCUOHANBHOTO U BBICIIETO 00pa30BaHUs.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YUYEHUH OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBIIIETCSI TIPOBEJICHNE JTA0OPATOPHBIX M TPAaKTHYECKUX paboT. Takxke ydactue
OOy4YaromIMXcs B BBIMOJTHEHUH MPOEKTHBIX U YYEOHO-UCCIIEN0BATEIBCKUX PabdoT,
TEMaThKa KOTOPBIX ONPENEISeTCS Y4YUTEJIEeM Ha OCHOBE HMEIOIIMXCA
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOTHBIX yCIOBHH.



COAEPKXAHME OBYUYEHUSA
10 KUIACC

Conepxanue mporpamMsbl, BBIAEIEHHOE KYPCUBOM, HE BXOAUT B MPOBEPKY
rocyJ1apcTBeHHoU utoroBoi arrecranuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHas OUOJIOTHUSI — KOMITJIEKCHasl Hayka. KpaTkasi uctopust pa3BUTHUS
Ouosiornu.  buonornueckue HAyKd W H3ydyaeMmble  UMHU  TPOOJIEMBI.
@OyHIaMEHTaJIbHbIE, TMPUKIAIHBIE KM TMOUCKOBBIE HAy4YHbIC HWCCIECIOBAaHUS B
OHOJIOTHH.

3HayeHue OuoJoruu B (POPMUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAay4YHOM
kaptuabl mupa. [Ipodeccuu, cBsizanHbie ¢ Ouonorueil. 3HaueHUe OUOJIOTUM B
MIPAKTUYECKOM JEATEIIbHOCTA 4YEJIOBEKA: MEIOULMHE, CEJIbCKOM XO3SIMCTBE,
MIPOMBILLJIEHHOCTH, OXPAHE IPHUPOBI.

JleMoHCTpan U

[Toptpetsl: Apuctorens, Teodpacrt, K. Jlunneis, XK. b. Jlamapk, Y. JlapBun,
VY. I'apseii, I'. Mennens, B. . Bepnanckuii, 1. I1. [1aBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr u cxembl: «CBsI3b OMOJIOTHH C JpYrUMU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTEeMBbI U MX U3YYEHHUE

KuBble cucTeMbl Kak mpeaMer u3ydeHus Ouonoruu. CBOMCTBA >KHBBIX
CUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh U ILEIOCTHOCTb,
CJIOKHOCTb M YHOPSIAOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTh, CaMOOPTraHU3ALMS,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHYMUBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHu3alydi SKUBBIX CHCTEM: MOJEKYJISIPHBIM, KIIETOYHBIM,
TKAHEBBIM, OPTraHU3MEHHBIMN, MOIYJISIHUUOHHO-BUI0OBOM, 3KOCHUCTEMHBIN
(Ouoreouenotuueckuii), Ouocdepusiii. Ilpoueccbl, npoucxonasdiive B KHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKM3HB Kak (opma CylecTBOBaHUS
Marepuu. Hayku, n3ydaromue ,)uBble CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3alUu.

N3ydenne >kuBbIX cucteM. Meroasl Ouosiorndeckoir Hayku. Habmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanus3. llondarue o 3aBucuMoOu u
He3aBUCUMOUW TmiepeMeHHOU. IInaHumpoBanue skxcnepumenta. IlocranHoBka u
npoBepka rumnote3. HyneBas rumnote3a. [lonstiue BHIOOPKH M €€ TOCTOBEPHOCTH.
Pa3bopoc B Ouonornueckux jaHHbIX. OIlEHKAa JOCTOBEPHOCTH MOJYyYEHHBIX
pe3ynbTaToB. [IpuumHBI WCKaXk€HUsT PE3yJIbTATOB JKcrnepuMeHrta. llonsarue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabnuupl u cxembl: «OCHOBHBIE TIPU3HAKU >KU3HW», «buosornyeckue
cucteMbl», «CBOWCTBAa KMBOM MaTepum», «YPOBHU OpraHU3alld >KUBOU
npuponb», «CTpoeHHe MKUBOTHOW KIETKW», «TKaHU >XUBOTHBIX», «CHCTEMBI
OpraHoB YeJIOBEUECKOro opraHuszmay, «buoreonenos», «buochepa», «Metobl
V3y4E€HUs JKUBOU IPUPOIBDY.

O6opynoBanue:  jmabopaTopHOe  OOOpyJOBaHWE  1Jisi  TPOBEICHHUS
HaAOJIIOACHU, U3MEPEHU, SKCIEPUMEHTOB.

IIpakTnueckass padora «lcnonp30BaHUE pA3IUYHBIX METOAOB MpH
M3YUYEHHH JKUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTku

Knerka — cTpykTypHO-QYHKIMOHANbHAS eauHMIA >KuBoro. Mcropus
OTKpbITUS KiIeTKH. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. IIBaHH,
M. Ineiinen, P. BupxoB). OCHOBHBIC IOJOXKEHHS COBPEMEHHON KJIETOUHOMU
TEOPUH.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHUS,
xpomatorpadus, 37meKkTpodope3, METOJ MEUYEHBIX aToMOB, Au(QepeHInaIbHOe
HeHTPUPYTUPOBAHUE, KYJIHTUBUPOBAHUE KIETOK. M3yuenue @QuUKCUPOBAHHBIX
K1emoK. DIEeKTpoHHasi MUKpockonus. Kougoxanvuas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemok.

JleMoHCcTpanumn

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

Tabmuubl u cxembl: «CBETOBONH MHKPOCKOI, «JIEKTPOHHBI MHKPOCKOIDY,
«HMcTopust pa3BUTHS METONOB MUKPOCKOTIUIY.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIpEenapaTbl pacTUTENbHbIX,
YKUBOTHBIX U OAKTEPUATIbHBIX KIIETOK.

IlpakTnueckas padora «/3yueHue METOAOB KIETOYHOW OHUOJIOTUH
(xpomarorpadus, amextpodope3, auddepeHuaIbLHOe EeHTPUGYTUPOBaHUE,
ITLIP)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKU

XUMHYECKHM COCTaB KJIETKH. Makpo-, MUKPO- U YJbTPAMUKPOIJIEMEHTHI.
Boma u €€ ponp Kak pacTBOpUTENS, PEAreHTa, y4acTHE B CTPYKTyPUPOBAHUU
KJIETKH, TETUIOPEryysiiuu. MuHepanbHble BEIIECTBA KJIETKU, UX OHOJIOTHYECKas
poJib. POJIb KATHOHOB U aHMOHOB B KJIETKE.

Opranuyeckne BelleCTBAa KIETKU. buosormdyeckue nonumepsl. benkw.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OenkoBoi Moisiekybl. [lepBuunas
CTpyKTypa Oeika, MenTHaHas CBi3b. BTopuyHas, TpeTU4Has, YETBEPTHUUHAS
cTpykryphl. Jlenarypamus. CoiictBa OenkoB. Kiaccudukaruss  OeiakoB.
buonornyeckue pyHkiuu 0enkoB. [Ipuonsi.



VYrineroasl. MoHOCaxapuabl, TUCaXapu/ibl, OJIUTOCAXapHUAbl U MOJIUCAXAPU/IBI.
OO0mmii TUTaH  CTPOGHHUS W (PUBUKO-XUMUYECKHE CBOMCTBA  YTJICBOJIOB.
buonornyeckne GyHKIIMKN YTIIEBOIOB.

Jlununer. M'aapodunbHO-THAPOGOOHBIE CBOMcTBa. Kitaccudukaiys TUIUI0B.
Tpurnuuepunbl, Qocoaunuasl, BOCKH, cTepouibl. buonornueckue QyHKUUAU
munuaoB. OOue CBOMCTBAa OMOJOTHYECKUX MEMOpaH — TEKYy4eCThb, CIIOCOOHOCTh K
CaMO3aMBbIKaHUIO, TIOJIYIIPOHUIIAEMOCTb.

Hyxneunoseie kucnotsl. JJHK m PHK. CrpoeHne HYKIE€MHOBBIX KHCIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctd. [IpaBumo Yapradda. Ctpykrypa
JAHK — nBoiinas cnimpanbs. MectonaxoxjaeHue u ouonorndeckue gpynkuun JJHK.
Bune PHK. ®yukunu PHK B kitetke.

Crpoenue moisexkynbl AT®. Makpospruueckue cBsizu B Mmosiekyie ATO.
buonornyeckue dpyukiuun AT®. BoccTaHOBIEHHBIE IEPEHOCUUKH, UX (PYHKIIUU B
Kietrke. [pyeue wykneozuompugocgpamer (HT®P). CexBenupoBanue JIHK.
Memoowl eenomuxu, mpancKpunmomuKu, npomeoMuKHu.

CtpykTypHass Ouoyiorwsi: OMOXUMHUYECKHE U OMO(DHU3NIECKUE MCCIICIOBAHUS
cocTaBa U TPOCTPAHCTBEHHOM CTPYKTYphl OWOMOJeKyn. Mooeruposarnue
CMPYKMYypsl U QYHKYULi OUOMONEKY U UX KOMNIeKco8. KomnvromepHulil ouzaiin u
OpeanuyecKull CuHme3 OUOMONEKYN U UX HENPUPOOHBIX AHANO0208.

JleMoHCcTpanumn

[Toptpetsr: JI. [Tonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Caurep, C. [Ipy3unep.

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

Tabmuel u cxembl: «llepuoguueckass TabMuIIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJEKyJbl BOJb», «BeliectBa B coctaBe opraHu3moB», «CTpoeHue
MOJIEKYJIbI Oenkay, «CTpyKTypbl O€IKOBON MOJIEKYNb», «CTpOeHHE MOJIEKYII
yrieBoaoB», «CTpoeHHe MOJIeKyd JHUOUAOBY», «HyKIeMHOBbIE KHCIOTBI»,
«Ctpoenue Mmonekyabl ATDy.

OOopynoBaHue: XUMHUYECKAsI TOCYAa U 000PYIOBaHHUE.

JlabGopaTopHas padora «O0HapyxeHHE OCIKOB C TOMOIIBI0 KAYECTBEHHBIX
peaKIii».

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

Tema 5. Ctpoenue nu QyHKIUM KJIETKH

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



CtpoeHue npokapuoTuueckoit kiaeTku. Kierounast creHka OakTepuil 1 apxei.
OcoOEHHOCTH CTPOCHHS TEeTepOTpPOMHONW U aBTOTPOPHON TPOKAPUOTUIECKUX
KJIETOK. MeCTO U poJib MPOKapUOT B OMOLIEHO3aX.

Crpoenue u GyHKIMOHUPOBAHUE AYKapUOTUYECKON KJICTKH.
[Inazmatuueckass wmemOpana (ruazmanemma). CTpykTypa IJIa3MaTU4YeCKOU
MeMOpanbl. TpaHCOpPT BELIECTB Yepe3 IIa3MaTUYECKyt0 MeMOpaHy: MacCHUBHBIN
(muddy3usa, obneruénnas aud@dysus), aKTUBHBIA (IIEPBUYHBIN U BTOPUYHBIN
aKTUBHBIA TpaHcnopT). [lomymponuriaemocts wmemMOpanbl. Pabotra HaTpuii-
KaJJMeBOr0 Hacoca. DHJIOLMTO3: MUHOLMTO3, (arouuTo3. Dk3ouuTo3. Kierounas
creHka. CTpyKkTypa v QyHKIIMHU KIETOYHOU CTEHKU paCTeHU, IprOOB.

Hutomna3ma. [{uto3ome. Llutockener. [IBmxenne nuroriazMbl. OpraHouasl
kieTkn. OmHOMEeMOpaHHBIC OPTraHOWIBI KJIETKH: HHAOIJIA3MATHYECKas CETh
(BIIC), anmapat I'onbmxu, JTU30COMBI, UX CTpoeHHE M (DyHKIHH. B3auMoCBs3b
OJTHOMEMOpPAHHBIX OPraHouA0B KieTKH. CTpoeHHe TpaHyISIPHOTO PETHUKYIIyMa.
Mexanusm nanpasnenus 6enxos ¢ IIIC. CuHTe3 pacTBOPUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. Imaakuii  (arpa”yJisipHbId)  3HJIOIUIA3MATUYECKUN
peruxkynym. CekperopHas pynkuus anmnapara ['onbmxu. Moougdurayus 6enxos 6
annapame [ onvoxcu. Copmuposka 6enxkos 6 annapame I onvoxcu. TpaHcnopt
BEIIECTB B KJIETKE. Bakyonu pacturenbHbIx KiIeTOK. Kitetounbiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOWMJbI  KJIETKH:  MHUTOXOHJPUHM,  IUIACTH/BIL.
Ilpoucxoorcoenue mumoxonopuii u niacmud. Cumobuozenes (K.C. Mepesckosckuti,
JI. Mapaeynuc). Ctpoenrie U (yHKIIMM MUTOXOHJpUW M 1actui. llepBuunele,
BTOPUYHBIE W  CJOXHBIE  IUIACTUAB  (DOTOCHUHTE3UPYIONIUX  DYKAPHOT.
X0poIIacThl, XpOMOILIACTHI, IEHKOIIIACTHI BHICIIMX PACTEHUH.

HememOpanubie opranouabl kjieTku CTpoeHue U (PyHKUIUU HEMEMOpPAHHBIX
OpraHOUI0B KJIETKH. Pubocomsl. IIpomesrxcymounvle Quramenmol.
MukpodunameHTsl. Akmunogvle Muxkpoguiamenmol. MBIIIEUHbIE  KIETKH.
Axmunosvie KOMHOHEeHMbl HeMbluleyHblx Kiemok. MukpoTpybouku. Knetounbrit
neHtp. CTpoeHHME U JABWKEHHE IKITYTMKOB U pecCHUYEK. MHUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MUKpoQuiameHmamu u
muxpompyooukamu. MomopHvie 6enku.

SAnpo. OGomnouka siipa, XpOMaTHH, KapHoIia3Ma, SAPBIILIKH, UX CTPOCHHUE U
bynkuun. SnepHpiii  O0enkoOBbIM MaTpuKkc. IIpocTpaHCTBEHHOE paCIOIOKEHUE
XpOMOCOM B HUHTeppazHOM sifpe. Iyxpomamur u eemepoxpomamun. benxu
XpOMaTWHa — TUCTOHBL. Jlunamuxa s0epHoOu 00010YKU 6 Mumo3ze. HoepHuvlil
MPAaucnopm.

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

JleMoHCTpanumn



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

Tabmuubr u cxembl: «CTpoeHHE DYKApUOTHUECKOW KieTkm», «CTpoeHme
JKUBOTHOW  KJETKW», «CTpoeHHEe  pacTUTEIbHOM  KieTku», «CtpoeHue
MUTOXOHAPUMNY», «Anpo», «CTpoeHne NpOKapUOTHUYECKON KIIETKU.

OOopynoBaHue: CBETOBOM MMKPOCKOIN, MHKpPOIpEnapaTbl pPacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlaGoparopHass pabGora «l3ydyeHue CTpOEHHS KIETOK PA3JIUYHBIX
OpraHU3MOBY.

IIpakTuyeckas padora «/3ydyeHne CBOMCTB KIETOYHON MEMOpPAHbI».

JlabopaTtopnass padora «JcciaegoBaHue miasmMoiM3a W AEIIa3Moju3a B
PaCTUTENbHBIX KIIETKaX».

IlpakTnueckass paGora  «l3ydyeHue  JABUKEHUS  LUTOIJIA3Mbl B
PACTUTENBHBIX KIETKaX».

Tema 6. O0OMeH BelecTB M NpeBpaleHie JHEPIHMH B KJIIETKe

AcCUMUIISALINS U TUCCUMWISIIIUS — JIBE€ CTOPOHBI MeTaboau3ma. Turbsl oomMeHa
BCIIECTB: aBTOTPOQHBIN W TeTepOTPO(HBIA. YUacThe KHCIOPOJa B OOMEHHBIX
mpoiieccax. OJHEpreThueckoe oOecredeHne KieTku: mnpeBpamnieHue ATD B
OoOMeHHbIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTrO
Merabonu3ma. DepMeHThI, UX CTPOCHHE, CBOWCTBA W MEXAaHH3M JCHCTBUS.
Kodepmentsr. Otnuuns pepMEHTOB OT HEOPTraHMYECKUX KaTalIu3aTOpoB. benku-
aKTUBATOPbl M OETKU-UMHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEepMEHTATUBHBIX
peakIuii OT pa3IMIHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKHUX BelleCTB B KieTke. DorocuHTes.
AHOKcuceHHblll U OKcueeHHblll Gomocunme3 y oaxkmeputi. Ceemocooduparowue
nuUcMeHmol U NUCMEHMbl PeakyuoHHo2o yeumpa. Poib XJIOPOILUIACTOB B IPOLECCE
dotocunteza. CBeToBas u TeMHOBas daszpl. Pomoodvixanue, Cs., Cy. u CAM-munur
gomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BimsiHMEe paznudHbIX (PaxTopoB
Ha CKOpOCTh (porocuHTe3a. 3HaUeHHE (POTOCUHTESA.

XEMOCHHTES. Pa3noo6pasue OPTraHU3MOB-XEMOCUHTETUKOB:
HUTPUPULUPYIOIIME OaKTepuu, KeIe300aKTepuu, CepoOAKTEPHUH, BOIOPOIHBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHa’poOHbIe opraHu3Mbl. Buaer Opoxenus. [IpomykTbl OpoKeHHS W WX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUM B BO30YAUTENH OOJIE3HEH.

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

buonornueckoe OKUCIEHHE, WA KIETOYHOE JbIXaHUE. PO MUTOXOHIpUI B
npolieccax ouongoruyeckoro okucienus. [uknnueckue peakiuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeus memopannoz2o epaouenma npomonos. Cunmes

10



ATD: paboma npomonnoi AT®-cunmaser. llpeumyniecTBa a’poOHOTO MyTH
oOMEHa BEIIEeCTB mepes] aHa3POOHBIM. DPHEKTUBHOCTH YIHEPTETHIESCKOTO OOMEHA.

JdemoHcTpanuu

[Toptpetsr: k. IIpuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Onrenerapar, [1. Mutuen, I'. A. 3aBap3uH.

Tabmuubl 1 cxeMbl: «DOTOCHHTE3Y, « JHEPreTHUECKU 00Men», «brocunres
oenka», «CtpoeHue pepMeHTa», «XEeMOCHHTE3.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OPYJIOBAaHHUE I MPUTOTOBIICHUS
MOCTOSIHHBIX ¥ BPEMEHHBIX MUKPOIIPENAapaToB.

JlaGopaTropnass padora «l/3ydyeHue  KATaAJIUTUYECKOM  aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl WU KaTajla3bl)y.

JlabopaTtopnasi pab6ora «M3ydeHne (HEpMEHTATUBHOTO PACIICTUICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIIETKAX).

JlabopaTopnasi padora «CpaBHeHue mporieccoB  (OTOCHMHTE3a U
XEMOCHHTE3a.

JlabopaTtopHasi paboTa «CpaBHEHHE MTPOTIECCOB OPOKECHUS U TBIXAHUS.

Tema 7. Haciiencrsennass uHGopManus U peajn3anus eé B KieTKe

Peakuun mMarpuyHoro cuHres3a. [IpuHUIKI KOMIUIEMEHTAPHOCTU B PEAKLMIX
MaTpUYHOTO CHHTe3a. Peanu3anms HaciaeACTBEeHHOW MHGoOpManun. [ 'eHeTHuecKui
KOJ, ero cBoicTtBa. TpaHckpumiusa — MarpuuHblii cuHTe3 PHK. Ilpunumms
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoi knemke. Hexooupyrowue PHK.

Tpancnsauus u e€ stansl. Yuactue TpancnoptHeix PHK B 6uocuntese Genka.
VYcnoust O6uocunre3a Oenka. KomupoBanue amumHokucior. Ponb pubocom B
OonocuHTe3e Oenka.

Coepemennvie npedcmasnenusi 0 cmpoenuu 2enog. OpraHusanus resoma y
MPOKApUOT U 3YKApUOT. Peryisinus akTUBHOCTH T'€HOB y NpokKapuoT. ['mmores3a
onepona (d. XKako0, XK. Mano). Moaexynapuvie mexanuzmovl IKCHpeccuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOLIECCOB B KieTKe. KiieTounbIi romeocTas.

Bupycbl — HeksieTouHble ()OPMBI KU3HU U OO0JUTaTHBIC Mapa3uThl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBHPYCOB, OakTepruodaron. /Kusnennwlii yuki
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasa.

Bupycurie 3a0oneBanus 4enoBeka, )KUBOTHBIX, pactenuit. CIIN]J], COVID-
19, conmanbHbIe 1 METUITMTHCKUE TPOOIEMBI.

Buoungpopmamuxa: unmeepayus u anaiusz oonvuux maccusos («bigdatay)
CMPYKMYpHuIX Ouonocudeckux oannvix. Hanomexunonoeuu 6 buono2uu u meouyuHe.
Ilpoepammupyemvie pynxyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.
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JlemoHcTpanuu

[Toprpetsr: H. K. Kosbiios, /1. 1. UBanoBCKHA.

Tabmuiel u cxemsl: «buocunaTe3 Oenkay, «I eHeTHYeCKHid Kol», «BuUpych»,
«bakrepuodaru.

IIpakTueckas padora «Co31aHue MOJEIIH BUPYCA.

Tema 8. ZKnsHeHHBIH UK KJIETKH

Knerounslii 1muki, ero mnepuonasl u peryisius. Wurepdaza u MuUTO3.
Oco0OeHHOCTH TIPOIIecCOB, MpoTeKarmux B uHTepdase. [loaroroBka KieTku K
nenenuto.  I[lpecunrtetmyecknii  (MOCTMUTOTHUYECKUI),  CUHTETUYECKUU WU
MOCTCUHTETHYECKHUH (MPEMUTOTUUECKUI) TIEPUOIbI UHTEP(DA3HI.

Martpuunsiii cunres JHK — permkanuya. Ilpuamuner perumkanuu JIHK:
KOMIUUIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIM  CHHTE3, aAHTUIAPAIIIEIBbHOCTD.
Mexanusm permkanuu JIHK. Xpomocombl. Ctpoenue xpomocoM. Teromepsl u
TeromMepaza. XpPOMOCOMHBIA HaOOp KJIETKM — KapuOTHUIl. JIUTJIOWAHBIA W
ramiouaHbld  Habopsl  XpoMocoMm. ['omosioruunbie  XpomMocombl. [lonoBbie
XPOMOCOMBI.

Henenue xnetkn — wmuto3. Craguum MHUTO3a U TPOUCXOJIAIINE B HUX
nporeccel. Tunel muto3a. KapuoknHe3 u nuTokuHe3. buosiornueckoe 3HaueHue
MHTO34.

Perynsuusa MUTOTHYECKOTO IMKIA KiIeTKH. [IporpamMmupyemasi KieTO4yHas
rudenp — anomnTos.

Knerounoe sapo, XpoMocombl, (DYHKIIMOHANbHAs TE€HOMHUKA. Mexauusmol
nponugepayuu, ouggepenyuposxu, cmapenus u euberu xiemox. «l{ugposas
K1emKkay — ououngopmamuyeckue Mmooeiu QyHKYUOHUPOBAHUSL KIeMKU.

JlemoHcTpanuu

Tabnuupl U cxembl: <«OKW3HEHHBINM IMKI KIETKW», «Mutos», «CTpoeHue
xpomocomy, «Pemukanus JJHK».

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

JlaGoparopnass  paGora  «l3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MHKpOITIpEnapaTax».

JlabopaTopHnas pa6ora «HaOntoieHrie MUTO3a B KJIETKaX KOHUMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKPOIIPETIAPATAX ).

Tema 9. Crpoenue u GyHKIMHM OPraHM3MOB

buonornueckoe pa3zHooOpasue OpPraHNU3MOB. OHOKJIETOYHBIE,
KOJIOHHAJIbHBIC, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcOoOCHHOCTH  CTPOEHHUS U  JKU3HEACSTEIbHOCTH  OJHOKIJIETOYHBIX
opranu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TIpUObI, OJHOKJIETOYHBIC
BOJIOPOCIIH, APYTUE NPOTUCTHI. KOJIOHUAIBbHBIE OPTAHU3MBI.
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B3anMoOCBs3p 4YacTel MHOTOKJIETOYHOTO OpraHu3Ma. [KaHW, OpraHbl H
cucteMbl opranoB. OpranusM Kak eIMHoe 1enoe. ['omeocras.

Txanu pacreHuil. TuIbl pacTUTENbHBIX TKaHEW: oOpa3oBaTelbHas,
MOKPOBHAs, MPOBOJSAIIASA, OCHOBHAs, MexaHudeckas. OCOOEHHOCTH CTpPOEHUS,
(GyHKLUMIA U paciofiOKEHUs] TKAHEH B OpraHax pacTEHUU.

TkaHM JKMBOTHBIX M YEJIOBEKA. THIBI XKUBOTHBIX TKaHEW: DIIUTEIWAJIIbHAS,
COC/IMHUTENbHASA, MbllIeyHasi, HepBHas. OCOOEHHOCTH CTpOeHUs, (YHKUHA U
PaCIIONIOKEHMS TKAHEN B OpPraHax KMBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHblE M T'€HEpaTUBHBIE OpraHbl pacteHuil. OpraHel U
CUCTEMBI OPTraHOB XUBOTHBIX U 4esioBeKa. OyHKIIMHA OPraHOB U CUCTEM OPraHoOB.

Omnopa Ttena opranu3moB. Kapkac pacrenuid. CKeneTbl OAHOKIETOYHBIX U
MHOTOKJIETOYHBIX XUBOTHBIX. HapyxHblii M BHyTpeHHHU ckeneT. CTpoeHue u
THUIIBI COEJUHEHHUS KOCTEH.

JIBmkeHne  opraHu3MoB.  JIBHJKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOoUIHOE, KTYTHKOBOE, PECHUYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBI M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblleyHas cuctema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

IIutanne opranuszmoB. IlormomeHue BOABI, YIJIEKMCIOrO Ta3a W
MUHEPAJIBHBIX BEIIECTB pacTeHUsAMU. lIuranue kuBOTHBIX. BHyTpumnosoctHoe U
BHYTPUKJIETOYHOE NUIIEBapeHUe. [IuTaHne MO3BOHOYHBIX MKUBOTHBIX. OTHENbI
MUIIEBAPUTENIBHOrO TpakTa. llumeBapurenbHble kenesbl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3moB. [[pixanue pactenuit. J{pixanue >kuBoTHbIX. Juddysus
ra3oB 4epe3 MOBEPXHOCTh KIeTkU. KoxkHoe apixaHue. JlpIXaTenbHasi MOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J{pIxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIIO)KHEHHE CTPOEHMS JIETKMX IMO3BOHOYHBIX IKUBOTHBIX.
JlpixarenbHas cucTeMa 4enoBeKa. MeXaHW3M BEHTWIALMHU JETKUX Yy NTUL U
MiekonuTaromux. Perymsus apixanus. JlprxatenbHble 00bEMBI.

TpaHcnopTr BeELIECTB Y OpPraHU3MOB. TpaHCIOPTHBIE CUCTEMbI PACTECHUM.
TpancropT BemecTB y KHUBOTHBIX. KpoBeHOoCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTtemMa TMO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyrm KkpoBooOpamieHus. OBOJIOLUOHHBIE
YCIIO)KHEHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMbI IMO3BOHOYHBIX KUBOTHBIX. Paborta
cepaua u e€ peryssius.

Brinenenue y opranusmoB. Beigenenue y pacteHuil. Bwinenenue y
*KUBOTHBIX. CoKparurenbHble Bakyodau. Opradsl BblaeneHUs. DPuiabTpanus,
CeKpelus U 00paTHOE BCAaChIBaHHE KaK MEXaHM3Mbl pabOThl OPraHOB BbIACICHUSI.
CBs13b MOJIOCTH T€JIa C KPOBEHOCHOM M BBIACIMUTENBHON cucTeMaMu. Beiaenenue y
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MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHune n (pyHKIMOHUPOBAHUE
Hedpona. OOpa3zoBaHNEe MOYH Y YEJIOBEKa.

3ammTa y OpPraHu3MOB. 3allUTa y OJIHOKJIETOYHBIX OpraHu3moB. CHOpBI
OakTepuii M UUCTHl MNPOCTEHINIMUX. 3alUTa y MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. Cpeacrsa macCUBHOM M XUMHYECKOM 3aIUThl. DUTOHIUBI.

3amura 'y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M HMX HPOU3BOJHBIE.
3ammTa opranu3zMa ot OosesHeil. UMMmyHHas cuctema uenoBeka. KiieTouHblil u
TYMOPQJIbHBIA UMMYHUTET. BpOoXaEHHBIH W NPpUOOpPETEHHBIN crenupuIecKuii
UMMYHHUTET. Teopusi KIOHaIbHO-celeKTUBHOro ummyHnurera (I1. Opmux, ©. M.
bepuer, C. Tonerara). BocraniurenbHble OTBETHI OPraHU3MOB. PoJib BpOXIEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

Pazgpaxkxumocte ¥ peryisiuus 'y OprammsMmoB. PazgpaxumocTts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcuchel. PaszgpaxumocTts u  peryisimus y
pacteHuii. PocToBbIe BENIECTBA U UX 3HAYEHUE.

HepBHas cucremMa u peduekTopHas peryisiuus y >KUBOTHbIX. HepBHas
cucTemMa M €€ OTHeNbl. DBOJIOLUOHHOE YCI0KHEHHE CTPOCHHSI HEPBHOW CHUCTEMBI
y KUBOTHBIX. OT/AEIBl TOJOBHOTO MO3ra MO3BOHOYHBIX XKMBOTHBIX. Peduiekc u
pednexropHas ayra. besycioBHble U yCIOBHbBIE PEQIICKCHI.

['ymopanbHast peryJyisinus U SHAOKPUHHAsI CUCTEMA >KUBOTHBIX U UYEJIOBEKA.
JKene3pl HHOOKPMHHOW CHUCTEMBI M HX TOpPMOHBI. JlelicTBHE TOPMOHOB.
B3auMocCBsI3p HEpBHOW M SHIOKPUHHOM cucTeM. [unoTtanamo-runodusapHas
cucTeMa.

JlemoHcTpanuu

[Toptper: U. I1. [1aBnos.

Tabmuubl u cxembl: «OIHOKIETOYHBIE BOJOPOCIH», «MHOTOKIETOYHBIE
Bojopocnn», «baktepumny, «llpocreiimme», «Opranbl LBETKOBBIX PACTEHUI,
«CucteMbl OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacreHuit», «KopueBbie cuctembr», «CTpoeHue cTedisy,
«CTpoeHue JNHCTOBOM IUIACTUHKW», «TKaHM KMUBOTHBIX», «CKEIET 4YeIOBEKAY,
«IImmeBapurenpbHas cucrema», «KpoBeHocHas cucremay», «/lpixarenbHas

CHUCTEMAa, «HepBHass  cucremay, «Koxay, «MplllIeuHass ~ CUCTEMay,
«BpimenurenbHas cUCTEMa», «DHAOKpHUHHAs cucTeMa», «CTPOSHHE MBI,
«AMmynuter»,  «KuimieuHomnosioctHeie», «CxeMa  TNUTAaHUA  PACTEHUI,

«KpoBEeHOCHbIE CHUCTEMBI TIO3BOHOUYHBIX JKMBOTHBIX», «CTpoeHHEe THUIIPBD»,
«CtpoeHue 1uiaHapun», «BHyTpeHHee CcTpoeHHe H0KIeBoro uepns», «HepBHas
cuctema pbeio», «HepBHas cucrema ssrymkm», «HepBHas ~— cucrtema
npecMbikaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrema
MieKonuTaomux», «HepBHas cuctema yenoBekay, «Peduexcy.
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OOopynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpenaparbl OJIHOKJIETOYHBIX
OpraHW3MOB, MUKPOIIpENapaTbl TKAHEH, PAKOBHUHBI MOJUIFOCKOB, KOJUICKIIUU
HACEKOMBIX, WTJIOKOXHUX, KUBBIE SK3EMIUISIPhl KOMHATHBIX pacTeHUl, repbapuu
pacTeHMil pa3HbIX OTACJIOB, BIIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJET YEeJIOBEKa,
o0opyI0BaHUE AJI1 JEMOHCTPALIMH IOYBEHHOTO ¥ BO3YIIHOI'O MUTaHUS PACTEHUH,
pacuierieHus KpaxMalia u OeJKOB NoJ1 JeHCTBUEM (PEPMEHTOB, 00OPYAOBAHUE IS
JEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma
JIbIXaTeJIbHBIX JBUKEHUI, MOJIENIH TOJIOBHOTO MO3Tra Pa3iNYHbIX )KUBOTHBIX.

JlaGopaTopHas padora «/3yueHre TKaHEH pacCTCHUIN».

JlaGopaTopHasi pabora «/3yueHrue TKaHEN KUBOTHBIX).

JlabopaTopHasi padora «/3yueHne opraHoB IIBETKOBOT'O PACTCHHUSI.

Tema 10. PazmHokeHue U pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHHUS OpraHU3MOB: Oecronoe (BKJIIOYas BEreTaTUBHOE) U
noysioBoe. Buael  Oecronoro  pa3MHOXKEHHUS:  I[OYKOBaHUE,  CHOPYJISLuS,
(parmMeHTanus, KIOHUPOBAHUE.

ITonoBoe paszmHokeHue. IlojoBble KIIETKH, WM rametrsl. Meio3. Craauu
Meiio3a. [ToBenenne xpomocom B Meito3e. Kpoccunrosep. buonornyeckuii cMbICi
M€Ho3a M IIOJIOBOTO Ipolecca. Mewo3 M €ro MeCTO B JKM3HEHHOM IHKJIC
OpraHHU3MOB.

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

OmiogoTBOpeHHe U SMOPUOHAILHOE pPa3BUTHE JKUBOTHBIX. CrocoOBI
OIUTOIOTBOPEHMS: HApYKHOE, BHYyTpeHHee. [lapTenorenes.

NHnuBuayaibHOE pa3BUTHE OPTraHU3MOB (OHTOT€HE3). DMOPHUOJIOTHSI — HayKa
O Pa3BUTHM OPTaHU3MOB. Mopghocenez — oOHa u3 2naeuvix npooiem IMOPUOIOCUU.
Konyenyuss mopgocenos u mooderu mopghoeenesa. Ctaguu >MOpHOreHe3a
XKUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenuwe. Tumbl  apoOieHus.
Jlemepmunupoeannoe u Hedepmunuposanunoe oOpobaenue. bnacmyna, munvi
onacmyn. OCOOCHHOCTH JPOOJICHUST MIIEKOMMTAIOIIUX. 3apOJbIIICBbIE JIMCTKU
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEU U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSIHAE YacTel pa3BUBAIONIETOCS 3apojbliia (dMOpPHOHANbHAS WHIYKIIHS).
3akiagka IUIaHA CTPOCHUS KUBOTHOIO KakK PE3yibTaT HEPAPXUUECKUX
B3aMMOJICUCTBUII TE€HOB. BiusHue Ha 3MOpHUOHANIBHOE pPa3BUTUE PaA3IUYHBIX
(aKTOPOB OKPY>KAIOIIEH Cpebl.

Poct u pasButue xuBOTHBIX. [locTamOpuoHanbHBIM mepuoj. Ilpsmoe u
HermpsiMmoe pas3BuTue. PaszBute ¢ metamopdo3oM y OECO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHOJOrMYeckoe 3HAUYE€HHE NPSIMOr0 M HEMPSIMOTO
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pa3BUTHS, UX PACIPOCTPAHEHUE B MpUpoje. Tumbsl pocta KUBOTHBIX. DAKTOPHI
PETYISIUU POCTA JKUBOTHBIX M YesoBeka. CTaanu moCTIMOPHOHAIBHOTO Pa3BUTHUS
y ’KUBOTHBIX U uesioBeka. [lepnoasl oHToreHesa uenoBeka. CTapeHre U CMepTh Kak
OMOJIOTUYECKHE MTPOIIECCHI.

Pa3smHoxxenne u pa3Butue pacteHui. ['ametodutr m cnopodur. Meiio3 B
KU3HEHHOM IuKie pacteHuid. (OOpa3zoBaHue cHoop B IMpolecce Menosa.
['amerorene3 y pacreHud. OIIONOTBOPEHHE W Pa3BUTHE PACTUTEIIBHBIX
opranu3MoB. J[BoiiHOE OIJIOOTBOPEHHE Y IBETKOBBIX pacTeHui. OOpa3oBaHue U
Pa3BUTUE CEMEHU.

MexaHn3MBbI pEeTyIsUA OHTOI€HE3A Y PACTEHUM U )KUBOTHBIX.

JlemoHcTpanuu

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

Tabmuiel u cxembl: «BereratuBHOe pasMmHOXKeHHE», «THIBI Oecronoro
pa3MHOXKEHUs», «Pa3zMHOXKEHHE XIIaMHIOMOHAIb», «Pa3MHOMXEHHE SBIJICHBI»,
«Pa3sMHO)keHue ruapby, «Menosy, «XpoMocoMmbl», «l'amerorenes», «CTpoeHue
AMIEKJIETKH U criepMaTo3onay, «OCHOBHBIE CTaauu OHTOreHe3a», «llpsmoe u
HenpsiMoe pasButue», «Pa3zButne wmaiickoro xyka», «Pa3Butue capaHumny,
«Pa3zBuTue nArymkmn», «JIBOHOE OIIONOTBOPEHHE Y ILIBETKOBBIX PACTEHUI»,
«CTpoeHue ceMsiH OJIHOJOJIbHBIX M JBYJOJIbHBIX pacTeHUN», «KU3HEHHBIN LUK
MOPCKOW  KamycTb», <«OKM3HEHHBIM 1LUKI MXa», <« KH3HEHHBIM  IUKII
ManopOTHUKA», « KU3HEHHBIN LIUKII COCHBD.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpOMNpenaparsl SHIEKIETOK U
CIIEpMAaTO30U10B, MOAENb «L UK pa3BUTHS JATYIIKW.

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

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

JlabopaTtopnass padora «CrpoeHHEe OpraHoB pPa3MHOKEHHUS BBICHINX
pPacCTEHUI.

Tema 11. I'eHeTuka — Hayka O HaCJeJACTBEHHOCTH M HM3MEHYUBOCTH
OPraHu3MoB

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

OCHOBHbBIEC TEHETUYECKUE MOHSITUSL U CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUleNIbHBIE TE€HBI, aJbTEPHATUBHBIE IPU3HAKU, JOMHUHAHTHBIA WM PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UT0TA, YUCTASI JIMHUSL, THOPHUIBI, TEHOTHUII, (PEHOTHII.
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OCHOBHBIE ~ METOJBl ~ T€HETUKU:  TUOPUIOJIOTUYECKHUIM,  IUTOJIOTUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKHM.

JdemoHcTpanuu

[Toptpetsl: I'. Menaens, I'. ne ®@pus, T. Mopran, H. K. Konsros, H. 1.
BaswioB, A. H. benosepckuii, I'. JI. Kapnieuenko, 0. A. ®@unmunuenko, H. B.
Tumodees-PecoBckuii.

Tabnuiel 1 cxembl: «KMeTo/Ibl TeHETUKIY, «CXEeMbl CKPEIIMBAHUS.

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

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3akoH
eAMHO00pa3usi THOPUIOB TepBOTO MokojaeHus. [IpaBuino qomuHMpOBanus. Bropoit
3aKOH MeHnaenss — 3aKkOH pacUICIUICHUs IPU3HAKoB. L{uTosiormueckre OCHOBBI
MOHOTMOPHUIHOTO CKpeluBanus. [ unoresa 4ucToThl raMer.

AHanu3upytoliee cKkpemnBanue. [I[poMexkyTOUHbIA XapakTep HAcJIeI0BaHUS.
Pacuiennenre npu3HakoB MPYU HEMOJIHOM JOMUHUPOBAHHH.

JurubpuaHoe ckpemuBanue. Tpetuit 3akoH MeHienst — 3aKOH He3aBUCUMOTO
HAcJelOBaHMs ~ Tpu3HaKoB.  lluTosmornueckue  OCHOBBI  JTUTHOPUHOTO
CKpEILIUBAHUSL.

CuennienHoe HaclienoBanue npusHakoB. Pabotel T. Moprana. CuernsieHHoe
HACJIEIOBAHUE T'C€HOB, HAPYIICHUE CLEIUIEHUS MEXIAYy TIeHaMHh. XPOMOCOMHas
TE€OpHUsI HACIEICTBEHHOCTH.

['eHeTuka mojga. XpoOMOCOMHBIM MEXaHU3M OIMpPEAENICHUs Moia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M Te€TEpPOramMeTHBIM I0J. | eHeTnuyeckas
CTPYKTypa MOJIOBBIX XpoMocoM. HacnenoBanne npu3HaKoB, CHETUIEHHBIX C MTOJIOM.

['enoTun kak uenoctHas cucrema. [inenoTponust — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBIM aiuienu3M. B3auMonencTBUE HeEaUIeNbHBIX T'€HOB.
KomnniementapHocTs. Onuctas. [Tonumepust.

I'eHeTyeCcKUl KOHTPOJIb PA3BUTHs PACTCHUM, JKUBOTHBIX U YEJIOBEKA, a
Takke (PU3MOJOTUYECKUX TMPOLIECCOB, MOBEJAEHUS M KOTHUTHUBHBIX (PYHKIIMIL.
['eHeTHYECKHE MEXaHU3Mbl CUMOUOTEeHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IUH
— Tapa3uT» U «XO3IMH — MHUKpoOMOM». ['eHEeTHYecKrne acheKThl KOHTPOJIS H
M3MEHEHHS HACJIEICTBEHHON MH(OpPMAIIMU B TTOKOJICHHUSIX KJIETOK U OPTaHU3MOB.

JleMoHCcTpanumn

IToprpetsl: I'. Mennens, T. Mopras.

Tabmuub! u cxemsl: «llepBrlil 1 BTOpoil 3akoHbI Menaens», « Tpetuit 3akoH
MeHnnens», «AHanu3upyrouiee CcKpelmuBaHue», «HemomHoe TOMUHUpPOBaHHEY,
«CuerieHHOe Hacle/loBaHWe MPU3HAKOB Yy Jpo30duibly, «l'eHeTuka mosay,
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«Kapuotun denoseka», «Kapuorun npozodunb»y, «Kapuotunm mnTuilbb,
«MHOXeCTBEHHbBIN ajljIennu3M», «B3aumMoieicCTBUE T€HOBY.

O6opynoBanue: MOJAENb IS JIEMOHCTpPAIMUd 3aKOHOB €IMHOOOpa3us
ruOpu0OB TIEPBOTO TMOKOJICHMS] W pacUICIUICHUsS MPU3HAKOB, MOJENIb IS
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMOTO HAcCJIEJOBAHUS NPU3HAKOB, MOJIENb IS
JIEMOHCTPAllUM CIEIJICHHOTO HACJEIOBaHUs IMPU3HAKOB, CBETOBOW MMKPOCKOII,
MuUKpornpenapar: «/[po3odumnay.

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

IIpakTnueckas  paGora  «l3yueHue  pe3ysnbTaToB  JUTHOPUIHOTO
CKpEIIMBaHUs y APO30(PUIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

BzaumoneiictBue reHotuna u cpeabl npu  GopMHpoBaHUM (DEHOTHUTIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHbIE NMPU3HAKUA. Buabl
M3MEHUYMBOCTH: HEHACJICACTBEHHAS U HACIIEICTBEHHAS.

Monmudukannonnass W3MEHUYMBOCTh. Ponb cpeasl B (popmMupoBaHUHU
MOIU(PUKAIIMOHHON M3MeHYMBOCTH. Hopma peakimu mpusHaka. BapuarmoHHbBIN
pan u BapuarmoHHas kpuBas (B. Moranncen). CpoiicTBa MOau(UKAIIMOHHOM
W3MEHYHUBOCTH.

['eHOTMIIMYECKAsT N3MEHUYNBOCTh. CBOKCTBA T€HOTUIIMYECKON U3MEHUYUBOCTH.
Buapl reHOTUTIMYECKON N3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHASL.

KomOnHaTuBHasT M3MEHYMBOCTh. Mei03 W IMOJOBOM MpOIECC — OCHOBA
KOMOWHATUBHON M3MEHYUBOCTH. P0OJIb KOMOMHATUBHON N3MEHYUBOCTH B CO3JaHUH
TeHEeTHYECKOT0 pa3HOOOpa3us B Mpeiesiax OJJHOTO BU/IA.

MyTanmonHass HM3MEHYMBOCTh. BuHIBI MyTalnuili: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbBIE W  HWHIYUUPOBaHHbIE MyTauuu. SaepHele U
nuToIIa3MaTuyeckue Myrtanuu. CoMaTUYeCKUE U MOJoBble MyTauuu. [IpuunHb
BO3HUKHOBEHUs MyTaluid. MyTareHbl M WX BIHUSHUE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIlMOHHOIO Tpolecca. 3aKOH TOMOJIOTUYECKHUX PSAJIOB B
HaciencTBeHHoW u3MeHunBoctu (H.W. BaBuinoB). BHednepHas M3MEHYMBOCTH U
HACJIEICTBEHHOCT.

Onueenemuxa U JINUSEHOMUKA, POJb ONUSEHEMUYECKUX Gakmopos 6
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUMOB.

JleMoHCcTpanumn

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

Tabmubr w  cxembl: «Buapl u3MeHumBoCcTHY, «MoaudukamoHHas
U3MECHYUBOCTHY, «KombOuHaTHBHAS N3MECHYHUBOCTHY, «Meio3»,
«OmnonoTBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeloBeKa», « Bumbl myTaruii».

18



OOopynoBaHue: XKUBbIE U TepOapHbIE IK3EMIULSIPbl KOMHATHBIX PAacTeHH,
pucyHku (doTtorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMH U3MEHIMBOCTH.

JlaGopaTopHnasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOJAU(PUKAIMOHHON U3MEHUMBOCTU. [locTpoeHue BapuanMoOHHOTO 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  M3y4YeHHs ~ TEHETMKM  YEJIOBEKAa:  IEHEaJlOTMYECKHUU,
OJIN3HELIOBBIN, IUTOT€HETUYECKHU, MOMYJIALMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpemeHHOE ONpENIECIICHHE TE€HOTHIIA:
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIE C MOMOIIBIO
[T[P-ananu3a. HacnenctBenHble 3a001eBaHus YeloBeKa. | eHHbIE U XpOMOCOMHBIE
0oje3HM 4YesoBeKka. bolie3HM C HACIEACTBEHHOM MPelIpacioyioKEHHOCTHIO.
3HaYeHUE MEAUIIMHCKON T'€HETUKHU B MPEIOTBPAICHUN U JICYEHUU T'€HETUYECKUX
3a0oyieBaHUI 4eoBeKa. MeauKo-TeHeTUYeCKoe KOHCYJbThupoBaHue. CTBOJIOBbBIC
KJIETKU. [IoHSATHE «TE€HETHYECKOTO Ipy3a». ITUUYECKUE ACTIEKTHI UCCIEAOBAHUN B
00JIaCTH peJaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnueckre (QakTopbl MOBBINIEHHONW YYBCTBUTEIBHOCTH YENOBEKAa K
($bU3MYECKOMY U XMMUYECKOMY 3arpsi3HEHHUIO OKpY»Katollei cpennl. ['eneTnueckas
IIPEAPACTIONIOKEHHOCTD YEJIOBEKA K MAaTOJIOTHSIM.

JlemoHcTpanuu

Tabnuubl u cxembl: «Kapuotun udenoBeka», «MeTollbl U3yUeHUS] TE€HETUKHU
yesioBeKay, «l eHeTnyeckne 3a00JeBaHus YETOBEKay.

IIpakTnueckas padora «CocTaBleHHE U AaHAIN3 POJIOCIOBHON.

Tema 15. Cestekuusi OpraHu3zMoB

JlomecTukanusa W CEJIEKUUs. 3apOXKICHUE CEIEKIMU W JOMECTUKALUU.
Yuenue H. WM. BaBumoBa o IleHTpax mnOpoucxXokAeHUS U MHOTO00pa3us
KyJBTYPHBIX pacTeHui. Ponp cenekuuy B CO3MaHUM COPTOB PACTEHHUHA M ITOPOJ
*KuBOTHbIX. CopT, mnopoaa, ImMTaMM. 3aKOH TOMOJIOTMYECKUX PSIJOB B
HaciaeAcTBeHHOM wm3MeHumBoctTh H. WM. BaBunoBa, ero 3HadyeHue id
CEJICKITMOHHOM PabOTHI.

Metoasl ceneKIuoHHON paboThl. MCKyCCTBEHHBIM OTOOp: MacCOBBIM H
VHIUBU1Y AJIbHBIM. Ortanbl  KOMOMHAIMOHHOM  cenekuuu.  VcnbeiTanue
IPOU3BOAMUTENEH IO MTOTOMCTBY. OTOOp MHO TE€HOTHIY C IOMOIIBIO OLICHKU
dbeHoTuna MOTOMCTBA U OTOOP MO T€HOTHUITY ¢ TToMoIsio ananu3a JJHK.

HckyccTBeHHBIM ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  paboThI.
PanuaniMOHHBIN M XUMUYECKUM MyTareHe3 Kak UCTOYHUK MYTalUui y KyJIbTYPHBIX
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dbopm opranu3zmMoB. HMcmosib30BaHME TE€HOMHOTO PEIAKTUPOBAHUS M METOOB
pexomOuHanTHRIX JIHK 11t momydenust iCXOAHOTO MaTepuraia sl CEIeKIUU.

[Tomyuyenue MOJIUIIIIOUIOB. BuyTtpusugosas rUOpUIU3aIINS.
bnuskopoAcTBeHHOE — CKpeliMBaHue, Wid  UHOpuauHr.  HeponcTtBenHoe
CKpellliBaHue, Wik ayTOopuauur. 'erepo3uc u ero mnpuuuHbl. McnonwszoBaHue
rerepo3uca B cenekuuu. OtpanénHas rubpuauzanus. [Ipeogonenue Oecrutogus
MEXBUJIOBBIX THOPUIOB. JJOCTHKEHUS CEIEKIUN PACTEHUH U )KUBOTHBIX. «3e1éHas
DEBONIOYUL).

CoxpaHeHue ¥ U3y4YeHUE N'€HETHUYECKUX PECYpPCOB KYJIbTYPHBIX PACTCHHI U
UX JUKUX pOAMYENd i1 CO3JaHUsl  HOBBIX COPTOB W THOPUIIOB
CEIbCKOXO3AMCTBEHHBIX  KYJIbTYp. H3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYEeCKUMU PeCcyPCam CenlbCKOXO3AUCMBEHHBIX U NPOMbBICIIOBbIX HCUBOMHBIX
8 Yesax YAVUUEeHUs CYUeCmeyiomux U co30anus HO8blX NOpoo, TUHUL U KPOCCO8, 8
MOM 4Yucie ¢ NpUMEHeHUeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUI,
nepeodosuvix uoeti U nepcneKmueHbIX MexHoI02UlL.

JlemoHcTpanuu

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

Tabnuibl u cxemsbl: «LleHTpBI TPOUCXOXKIEHNUS U MHOTOOOpa3us KyJIbTYPHBIX
pacTeHUil», «3aKOH TOMOJOTHYECKUX PSAOB B HACIEACTBEHHOW H3MEHUYHUBOCTHY,
«Metonpl cenexkuumny, «Otnanéunas rudpuauzanusy, «MyTtaresesy.

JlabopaTopHnasi padora «/3yueHue coOpTOB KyJIbTYypHBIX PACTEHUN U TOPOJT
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3ydueHrne METOJ0B CEJICKIINU PACTCHUI.

IIpakTnueckas padora «lIpuBrBKa pacTeHHI».

Ikckypcusi «OCHOBHbIE METOJbl U JOCTHXKEHHS CEJIEKIUU PACTeHUNl U
YKUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHILIUIO, IJIEMEHHYO bepmy,
COPTOHUCHBITATEIbHBIM YYacTOK, B TEIUIMYHOE XO34WCTBO, B J1IA0OpATOPHUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO IICHTPA)».

Tema 16. BuorexHo/10rus U CHHTETHYECKAS OMOJIOTHS

OOBEKTHI, HCMOJIb3yeMble B OHOTEXHOJIOTHMU, — KJIETOYHBIE U TKAHEBBIC
KYJbTYPBI, MUKPOOPTaHU3MBI, ux XapaKTEPUCTHKA. TpaguuronHas
OMOTEeXHOJIOTHS:  XJIeOOMeUeHne, TMOJIyYeHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BUHOjenue. Mukpoouonoruueckuii cunre3. OOBEKTbI MHUKPOOMOIOTHMYECKHUX
texHosiorui. [IpousBoacTBO Oefika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTMH U MHCTPYMEHTOB 1IE€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBaHUS TEHOMOB C LIEJIBIO MOJYYEHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKallluX He BCTPEeUYaroIIMrecs B IpUpoie OMOCUHTETUUYECKUE Ty TH.
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Kierounasg unxkeHepusa. MeTonbl KyJIbTypbl KIETOK M TKAaHEW PACTEHUU U
KUBOTHbIX. Kpuobanku. Comarnueckas TruOpuau3amuss W  COMATHYECKUN
smOpuoreHe3. lMcmonp30BaHWe TaruiOWJOB B CEJIEKIMU pacTeHui. [lonyuenue
MOHOKIIOHAIbHBIX anmumein. HMcnonvszosanue MOHOKIOHAIbHBIX U NOAUKTOHATbHBIX
anmumen 6 MmeduyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKoHCTpyKuus
AWLEKICTOK U KIIOHUPOBAHHUE XMBOTHBIX. METO TPaHCIUIAHTALMM AEp KIETOK.
Texnonozuu 0300po8IeHUs, KYTbMUGUpO8aHuUs U  MUKDOKIOHATLHO20
DA3MHONCEHUA CEIbCKOXO3AUCMBEHHBIX KVIbIYP.

XpOMOCOMHasi W TeHHasg HWHXeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
KoHcTpyupoBanue pekomOuHaHTHBIX JIHK. Co30anue mpanceennvix opeanuzmos.
JlocTmkeHnss W NEPCHEKTHBBI  XPOMOCOMHOM M TI€HHOM  WHYKEHEPHH.
DKOJIOTHYECKHEe U ITHYECKUE TPOOIEMbl T€HHOW WHKEHEPHUH.

Menuuuackue 6norexnonorun. [loctrenomHas nudpopas meaumnuHa. [T1P-
JUAarHOCTUKa. MeTaOoJIOMHBIN aHaldu3, TeHOLUEHTPUYECKUH aHajau3 MpoTeoMa
YeJOBEKa JUIA OLIEHKH COCTOSIHUSL €ro 370pOBbs. Mcmonap30BaHHWE CTBOJIOBBIX
kieTok. TapretHas Ttepanus paka. 3D-Omoumkenepus mnsg  pa3pabOTKu
(byHIaMEHTaIbHBIX OCHOB MEAMIIMHCKMX TEXHOJOTHH, CO3/1aHUsl KOMILJIEKCHBIX
TKaHEeW COYeTaHWEM TEXHOJIOTHM TPEXMEPHOro OUONMPUHTHHTA U ckaddoaauHra
JUISL PELLIEHUS 3a/1a4 [IePCOHAIN3UPOBAHHON MEULIUHBI.

CoznaHue BEKTOPHBIX BAaKIMH C LEJbI0 OOecredyeHuss KOMOWHHUPOBAHHOM
3amuThl OT BOo3Oyauteneir OPBU, ycTaHOBieHHE MOJNEKYJSIPHBIX MEXaHU3MOB
dbynkmmonupoanusi PHK-comepkamux BUPYCOB, BBI3BIBAOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMoHCcTpanumn

Tabnuupl n cxemsl: «Mcnoab30BaHEe MUKPOOPTAHU3MOB B IPOMBIILIEHHOM
IpOU3BOJCTBEY, «Kitetounas nuxxenepusn», «I'eHHass UHXKEHEpUs».

JlabopaTtopHnasi pa6ora «l3ydeHne o0bEeKTOB OMOTEXHOIOT .

IIpakTnueckas padora «IlomyyeHne MOJIOYHOKUCIBIX TPOLYKTOBY.

IKeKypeusi  «bHOTEXHONOrMA — BaXHEWIIass IPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOICTBO)».

11 KUIACC

Tema 1. 3apoxkaeHue W pa3sBUTHE SBOJIOHMUOHHBIX NpeICTABICHUN B
onosioruu

OpomonmonHas Teopuss Y. JlapBuHa. IIpeanochliku BO3HUKHOBEHUS
napBuHM3Ma. JKU3Hb U Hay4dHas aesTenbHocTh Y. lapBuHa.
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JIBrky1ye cuiibl 3BoTIoLUK BUA0B 110 Y. JlapBuHy (BbICOKast HHTECHCUBHOCTD
pa3MHOXEHHUS OpPraHW3MOB, HACJIEICTBEHHAas W3MEHYMBOCTh, Oopnba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunTeTnyeckoir Teopun H3Bosmonun (CTD). HelTpanpHas
teopust dBomtound. CoBpeMEHHas JBONIOLMOHHAs  Ouojorusa. 3HAYEHHE
HBOJIFOLIMOHHOW TEOPHUH B POPMUPOBAHUU ECTECTBEHHO-HAYYHON KapTHHBI MUPA.

JlemoHcTpanuu

[Toptpetsl: Apuctotens, K. Jlunnent, XK. b. Jlamapk, 3. K. Cent-Unep, K.
Kioswe, Y. Hapsun, C. C. UerBepukos, 1. 1. llImansraysen, Jx. Xonaein, . K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBoil mnpupoasl (no K. Jlunuer)y,
«Jlectnunia xkuBbIX cymectB (mo Jlamapky)», «Mexanuzm dopmupoBaHus
MPUCTIOCOOJIEHN y pacTeHuil W >KuBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapmipyTta nytemectBus Y. Japsunay, «Haxonku Y. Jlapsunay, «DopMbl 00pbrObI
3a cymectBoBaHue», «llopoabl romyoeit», «MHorooOpaszue KyibTypHBIX (popm
KanycTbD», «[lopoabl TOMaIIHUX )KUBOTHBIX», «CxemMa 00pa30BaHusi HOBBIX BUJIOB
(mo Y. HapBuny)», «CxeMa COOTHOIICHUS JBHXKYIIUX CHJI DSBOJIIOLIUMNY,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUYECKON TEOPUH 3BOJIFOLIUN.

Tema 2. MuKpo3BOIIOLHS U €€ pe3yJibTaThl

[Tonmynsiuusa Kak 3JA€MEHTapHas €AUHULA 3BONMOUUA. COBPEMEHHBIE METO/BI
OLICHKM TE€HETUYECKOrO pa3HoOOpa3usi M CTPYKTypbl mnonyisauuil. M3meHenue
reHooH/a TOMYJSIIMM KaK dJEMEHTapHOE OHBOJIOLMOHHOE SBJICHHE. 3aKOH
reHeTuueckoro paBHosecus Jx. Xapnau, B. BaitnOepra.

OnemeHTapHble (AKTOpPBl (IBMKYIIME CUJIBI) HBOJIONUU. MyTalMOHHBIH
npouecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpelidp reHOB — ciiydaiiHbie
HEHAIpaBJICHHbIC W3MEHEHHS 4YacTOT aieledr B momymsamusx. Oddext
ocHOBaTensd. JOggexm Oymoiniounoco 2opaviuwika. CHuUdCEHUe 2eHemuieckKo2o
pazrnoobpazus: npudunsl u cireocmeus. llposenenue s3gpgpexkma Opeiigha eenos 6
oonvuux  u  manelx  nonyaayusx.  Murpauuu.  W3omsuua  momysisiuii:
reorpaduueckas (MpoCcTpaHCTBEHHAs), OMoJIorndecKkast (penpoayKTUBHAs).

EcTtecTBeHHBII 0TOOp — HampaBiglOmMi Qakrop 3BodaoUUd. DOpPMBI
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMHA, CTAOWIM3UPYIOMIUNA, Pa3phIBAIOIIHIMA
(mm3pyntuBHbIN). [lomoBoit oTO0p. BO3HMKHOBEHHE W HIBONIOIUS COIMATIBLHOTO
MTOBEJICHUS] )KUBOTHBIX.

[IpucnocoONeHHOCTh  OpraHU3MOB  KaK  pe3yjabTaT  MHUKPOIBOJIOLUU.
Bo3HukHOBeHHE — mpucrocOONeHMi y  opraHu3MoB.  Apomopdo3sl U
uanoananrtanuu. [Ipumepsl npucnocobiieHuii y opranu3smMoB: Mopdosorudeckue,
dbusnonornyeckue, - OMOXMMHUYECKHE,  TOBeAeHUYecKne.  OTHOCUTENbHOCTh
PUCTIOCOOJIEHHOCTH OPTraHU3MOB.
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Bun, ero kpurepunm u cTpykTrypa. BuumooOpa3zoBaHue Kak pe3yJbTar
MUKPOAIBOJIOIMHU. M3omsmust — kitodeBor (dakTop BupooOpazoBaHus. [lytm u
CIIoCOObI BHI000pa30BaHMS: ayuIonaTpruyecKoe (reorpaduueckoe),
CUMITATPUYECKOE (aK0NIOTHYECKOE), «MTHOBEHHOE (MonuMIUIOu IU3aIIMs,
rudpuanzanus). JJmuTeabsHOCTh SBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOIOTHIECKOTO Pa3HOOOpa3Hsl.

Ponb »BONIONMOHHOW OHOJOrMKM B pa3padOTKE HAay4YHbBIX METOOB
coxpaHeHus1 Ormopa3zHo00paswsi. MUKPOIBOIIONUS U KOIBOIIONHUS MMAPA3UTOB U UX
X03s5ieB. MexaHu3mMbl (POPMUPOBAHUS YCTOMUYUBOCTU K aHTUOMOTHKAM U CIIOCOOBI
O0pBOBI C HEl.

JlemoHcTpanuu

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

Tabmuubr u cxembl: «MyTanmoHHass W3MEHYUBOCTHY, «llomymnsimonHas
CTpYKTypa Buaa», «Cxema mposiBieHus 3akoHa Xapau—BaitnOepray, «/IBmxkymue
CWJIbl HBOJIIOLUNY, «DKOJIOTMYECKasi M30JSUUsl MONYJISALIMNI ceBaHCKOU (openmny,
«l'eorpadmueckass M3OMSAIUS  JTUCTBEHHUIIBI CHOWUPCKONM W JTUCTBEHHUIIBI
naypckoi», «IlomynsairoHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U KepPTBy», «CxeMa
JEUCTBUA €CTECTBEHHOro otbopa», «PDopmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«HpycTpuanbHbIl MenaHu3sM», «KuBble uckonaemsie», «lIokpoBuTENIbCTBEHHASA
OKpacka YKUBOTHBIX», «IIpenynpexnaromas OKpacka YKUBOTHBIX»,
«Duznonoruueckue anantanuny, «lIpUcnocoOIEHHOCTh OpPraHu3MoB U €€
OTHOCUTENBHOCTBY, «Kputepun Buma», «Buabl-nBorinnkun», «CTpykTypa BUaa B
npupoze», «CrocoObl Bugo00OpazoBanus», «l'eorpaduyeckoe Bug000pa3zoBaHue
TpEX BUAOB JAHABIIICH», «IKOJIOIMUYECKOE BHUA000PA30BAHUE BHUJIOB CHHUID),
«ITonummonasl pactrenuit», «KamycTHo-peaeunblii THOPUIY.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Uydesa NTUIl U
3BEpEll C MpUMEpaMH pa3IMYHbIX MOPHUCHOCOOJEHUM, Yyudena NTUIl U 3Bepeu
pa3HBIX BHJAOB, TepOapuu pacTeHUd OJNM3KUX BHUAOB, O0OpPa30BABIIMXCS
Pa3IMYHBIMU CIIOCOOAMHU.

Jlabopatopnasi padora «BbIsiBIIeHHE W3MEHYMBOCTH Yy OCOOEH OJHOIO
BUJIA».

JlaGopaTtopnass  padora  «lIpucmocoOneHuss  OpraHM3MOB W  HX
OTHOCHUTEJbHAS 11EJI€CO00Pa3HOCTDY.

JlabopaTopnasi paGora «CpaBHeHHE BHIOB IO MOP(POIOTHIECKOMY
KPUTEPUIOY.

Tema 3. Makpo3Boaouus u eé pe3yabTaThl

Meroasl u3ydeHHsT MakposBojwonuu. [laneoHTonmornueckue  METOIbI
uzydeHus: osBononuu. Ilepexonnbie ¢GopMbl U (UIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

23



buoreorpadguueckue metonbl uzydeHus sBosronuu. CpaBHeHuEe ¢GJIopbl U
dbayHpl MaTepuKOB U OCTpOBOB. buoreorpaduyeckue obmactu 3emmn. Bumapi-
SHJEMUKHU U PEJIUKTHI.

OMOPHOJIOTUYECKHE M CPABHUTEIBHO-MOP(OIOTUYECKUE METOJbl H3yUECHHUS
ABOMIOIMH. ['eHeTMYeCKrMe MEXaHW3Mbl SBOJIIOLUM OHTOIE€HE3a W TOSBJICHUA
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTHYHBIC  OPraHBbI.
PynuMentapHsie  opraHbl W aTaBU3Mbl.  MOJEKYJISIPHO-TEHETUYECKHUE,
OMOXMMHYECKHE M  MAaTEeMaTHUYeCKUE  METOJbl  M3YYEHHUS  SBOJIIOIUU.
['omonoruunasie TeHbl. COBpEeMEHHBIE METOJbI MOCTPOEHUS (HUIOTEHETUYECKHUX
JIEPEBHEB.

XpOMOCOMHBIE MYTAIlMX U 3BOJIIOLIUS TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (MpaBwiia) dBOMONUH. [IpuHyun cmenvt yHKyui.
HeobOpatumocTs 3Bomtonmu. AnantuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIOLIH.

JlemoHcTpanuu

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. I'ekkens.

Tabmuibl U cxembl: «DWIOTCHETHYECKUN DS JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yoOble  smepb»,  «Creronedans»y,  «PuHnoguth»,  «CeMeHHBbIE
nanopoTHukW», «buoreorpaduyeckue 30Hb 3emum», «Jlpeiid) KOHTHUHEHTOBY,
«PenukThl», «HaudanpHble cTaauu 5SMOPUOHAIBHOTO PA3BUTHS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE U aHAJIOTUYHBIE OpraHbly, «PyAUMEHTHI»,
«ATaBU3MBI), «XpPOMOCOMHBIE HA0OpHI YEJIOBEKAa W IIUMIIaH3e», «[1aBHbIE
HaIpaBJICHUS IBOJIOIUNY, «O0I1I1e 3aKOHOMEPHOCTH IBOJIIOIIHI.

O6opynoBaHue: KOJJIEKIUU, TepOapuu, MYJSDKM HCKOMAeMbIX OCTAaTKOB
OpraHW3MOB, MYJISI)KM TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUJIEKIIUM HACEKOMBIX.

Tema 4. IIpouncxoxkaeHue U pa3BuTHE )KU3HU HA 3emJie

HayuHble TUMOTE3bl MNPOUCXOXNKIACHUS >KU3HM Ha 3emie. AOUOreHe3 W
naHcrnepmusi. JJoHayyHbie TpeACTaBICHUSI O 3apOXKIECHUU KU3HU (KPEalMOHU3M).
['unores3a MOCTOSIHHOTO CaMO3apOKACHHUS KU3HU U €€ ONpOBEpKeHNE onbiTaMu D.
Penu, JI. Cnnannanuanu, JI. [1actepa. [Ipoucxosxienne >kM3HU U aCTPOOUOJIOTHUSI.

OcHOBHbIE JTaInbl HEOPraHUYECKOU JBOJIIOLUH. [ImanerapHas
(reosoruueckast) SBOJIOINUA. XHMHYECKas OHBOJIONHSA. AOWOTCHHBIM CHHTE3
opraHnyeckux BeniecTB u3 Heoprannueckux. Ombir C. Mumnepa u I'. HOpm.
OO6pazoBanue mojduMepoB U3 MoHOMepoB. KoarnepBatHas rumoreza A. M.
Onapuna, runoresa nepBuyHoro OynapoHa Jlx. XonaeitHa, TeHETHUECKas TUIIOTE3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «wmupa PHK» V. T'mnbepra.
dopMupoBaHuE MEMOPAH U BO3SHUKHOBEHUE MTPOTOKIIETKH.
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HUcropus 3emnm u Meronel €€ wu3yuyeHus. Mckomaemble OpPraHUYECKHE
octatkd. ['eoxponosmoruss u e€ w™eronpl. OTHOcUTENbHAas M aOCOJIIOTHAs
reOXpOHOJIOTHsA. [ €0XpOHOIOrnYecKast Kaja: S0HbI, dPbl, IEPUOJBI, SIOXU.

HavanpHble 3Tanbl opraHuyeckoil sBomonuu. [losBieHHME HU HBONOLHUS
NEPBBIX KJIETOK. DBOMIOLUA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX 3KOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIIEHKM KaK aHAJOT TEePBHIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaproTsl 1 5yKapuOTHI.

[TpoucxoxneHne 3ykapuoT (CUMOMOTEHE3). DBOIIOIMOHHOE MPOUCXOKICHHUE
BUPYCOB. [IpoucxoxkneHue MHOIOKIETOUYHBIX OpPraHu3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE ATalbl HBOJIONMHU BBICIIMX pacTeHuil. OCHOBHBIE apoMOp(O3bI
pacrennii. Bpixox pacrenmii Ha cymry. IlosBiieHME CHOpPOBBIX pacTeHHW U
3aBoeBaHre HuMHU cymu. CemeHHble pacTeHus. [IpoHcxoxaeHue [BETKOBBIX
pacTEeHUM.

OCHOBHBIE 3Tallbl 3BOJIOLMHU KUBOTHOTO Mupa. OCHOBHbIE apOMOP(O3bI
KUBOTHBIX. Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX
TumnoB. IlepBbie XOpa0OBbIE KUBOTHBIE. JKH3Hb B BOJE. DBOJIIOLUSA TO3BOHOYHBIX.
[Tpoucxoxnenne ambubuii u pentwimil. [IponcxoxaeHue MICKOMUTAIONIUX U
ntul. [lpunoun kimoueBoro apomopdosa. OcBoeHue OeCHO3BOHOYHBIMU U
MMO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pasutre xu3HM Ha 3emie IO 3paM W IEepuoAaM: apxeu, IMPOTEPO30W,
najgeo3oM, Me3030M, KahHo3ou. OOmas XapakTepucTUKa KiIuMmata U
IEOJIOTUYECKUX IpoueccoB. [losBreHre M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: €ro yclioBUs U BIMSHHUE HA Ta30BbIi cocTaB aTMOC(hephl.

MaccoBbie BBIMUPaAHUSI — 3KOJIOTHMUYECKHE KPU3UCHI Mpouuioro. [IpuunHsl u
CJIEICTBUS MacCOBbIX BbIMUpaHHUil. COBPEMEHHBIN SKOJOTMUECKUU KPHU3HC, €T0
ocobenHoctu. [Ipobrema coxpanenus 6nopasHooOpas3ust Ha 3emiie.

CoBpemeHHas cucrteMa opraHudeckoro mupa. [lpuHiuumnel krnaccudukauu
oprann3MoB. OCHOBHBIE CUCTEMATHUYECKUE IPYIIIBI OPraHU3MOB.

JlemoHcTpanuu

[Toptpetsr: ®@. Penn, JI. Cnamnanuanu, JI. [lactep, . . Meunukos, A. U.
Omnapumn, Ix. Xonaeln, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmuier u cxemsl: «Cxema omnbita @. Penny», «Cxema onwita JI. I1actepa mo
M3YUYCHHIO CaMO3apoKIeHUs Ku3HW», «Cxema ombiTa C. Mmmepa, I'. FOpm»,
«JTanbl  HEOPraHWUYECKOW  BBOMIOLMNY»,  «['€OXpOHOJOrMYecKas  IIKauay,
«HauanpHble 3Tanbl OPraHUYECcKO 3BOMIOLIUNY», «CxeMa 00pa30BaHMS 3YKAPHOT
nyTéM cumoOunoreHeza», «Cucrtema XuUBOM Tpupoab», «CTpoeHHE BUpPYCay,
«Apomopdo3sl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOYHBIE BOJOPOCINY,
«MHOroknerounsie Boaopocian», «Mxuy», «llamoporHukm», «l'onocemenHbie
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pacteHusn», «OpraHbl LBETKOBBIX pacTeHHi», «(Cxema pa3BUTHUS KUBOTHOTO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteitmmey, «KuedHomomocTHwIEY,
«Ilnockue YepBUY, «Ynenucronoruey, «PBIOBIY, «3eMHOBOJIHBICY,
«IIpecmpikaronmecs», «lItuupy», «Mnekonuraromue», «Pa3BuTue KU3HU B
apxemnckou spey, «Pa3BuTHe )KU3HU B MPOTEPO3OMCKOI 3pey, «Pa3BuTHe KU3HU B
IIaJIC030MCKOM 3pe», «Pa3BuTue *KU3HU B ME3030MCKOM 3pe», «Pa3BuTue Ku3HU B
KalHO30MCKOM 3pe», « COBpEMEHHAs! CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repOapuud pacTEHHM pPa3IUYHBIX OTIEIOB, KOJUICKIIHU
HAaCEKOMBIX, BJIaKHbIE MTPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIUH
UTJIOKOKHMX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, YydYela IMTHLl W 3BEpEW,
KOJUICKIIUM OKAaMEHEJIOCTEM, TMOJIE3HBIX MCKOMAEMbIX, MYJISIKA OPraHHMYEeCKHX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  snaboparopHass  padora «MogenupoBaHUE  ONBITOB
Munnepa—tOpu 1o uzy4eHuto abMOT€HHOIO0 CUHTE3a OPraHUYeCKUX COSAMHEHUN B
nepBUYHON aTMocdepe».

JlaGoparopHasi padora «/3ydyeHue W oOmnMcCaHUE HMCKOMAEMBIX OCTATKOB
JPEBHUX OPTraHU3MOB.

IIpakTnueckass padora «l3ydeHne 0COOCHHOCTEH CTPOCHHUS PaCTCHUM
Pa3HbIX OTEIIOBY.

IIpakTnyeckas padora «/3yueHue ocoOOEHHOCTEN CTPOEHUSI MO3BOHOYHBIX
YKUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPOIOT eHe3

Paznenbl 1 3agaun aHTpONOI0ruu. MeTo1bl aHTPOIIOJIOT U H.

CraHOBIIEHHE TPEACTABICHUN O IMPOUCXOXKICHUM 4eJIOBeKa. PennrnosHbie
BO33peHusA. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO YenoBeKa ¢ KUBOTHBIMU. CHCTEMATHUYECKOE MOJI0KEHNE YETOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPAaBHUTEIBHO-
MOPGOIOTHYECKHE, AMOPHOJIOTHYECKHE, (bH3M0JI0r0-OMOXUMHYECKHE,
nopeaeHYeckre. OTIMYMS YETOBEKA OT XKUBOTHBIX. [IPAMOXO0XKIECHNE U KOMIUIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3zBuTHE TOJOBHOTO MO3ra M BTOPOM CUTHAJIBHOU
CUCTEMBI.

JIBrxymme cuiibl ((haKTOphl) aHTPOTOTeHe3a: OUOIOTHYECKUE, COTMATbHBIC.
CooTHolieHUEe OMOTOTUYECKUX U COIMATIBHBIX (PAKTOPOB B aHTPOTIOTEHESE.

OcHOBHBIE CTaJMM aHTpoIoreHe3a. PanHue 4YenoBeKOOOpa3HbIe O00E3bSHBI
(IpOKOHCYJIBI) U paHHUE MOHTH/IBI — OOIIME NPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U
Mo1e. ABCTPAJIONUTEKU — ABYHOTHE IPEAKH JIIOAEH. UenoBeK yMeIbli, MepBbIe
M3TOTOBJIEHUS OPYAUM TpyJa. UenoBek NMpsIMOXOASIMNA U MEPBBIM BBIXOJ JIFOJEH
3a  mpenensl  Adpuku. YenmoBek reimenbOeprckuiit —  oOmMMM  MPeoK
HEaHIEPTaJIbCKOr0 YEJIOBEKA U YEJIOBEKAa pa3yMHOro. YenoBeK HEaHIEepPTaJbCKUN
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KaK BHUJ JIIOJIEW XOJIOAHOTO KiauMmara. YernoBek pa3yMHbI COBPEMEHHOIO THIIA,
JICHUCOBCKHM 4YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a TmpeaenamMu AQpUKH.
[TaneoreHeTrka 1 NajaeoreHOMHUKA.

DBOJIOLUS COBPEMEHHOro yesnoBeka. EcrecTBeHHBbIH OTOOp B MOIMYJISIIUSAX
yesioBeka. MyTalmoHHBIN Tiporiecc U mojgumopdusMm. [lomynsiroHHbIE BOJHBI,
npeid reHoB, murpanus U «d(PpQPeKT ocHOBATENS» B MOMYJSIUSIX COBPEMEHHOTO
YeJIoBeKa.

UYenoseueckue pacel. [loHstue o pace. bompmme pacbel: €BponeouHas
(eBpaszmiickasi),  aBCTpajo-HerpoujHas  (dKBaTOpHaibHasi),  MOHTOJIOMIHAS
(a3uaTcko-amepuKkaHckas). Bpemss u myTu paccelieHHs 4YeloBeKa MO IJIaHEeTe.
EnunctBo  dyenoBeueckux  pac. HayuHas  HECOCTOSITENBHOCTH  pacus3Ma.
[IpucnocoONMeHHOCTh YeNMOBEKa K Pa3HBIM YCIOBUSM OKPYXKAIOMIEH CpEIbl.
Bnusnue reorpaduueckoit cpeapl W apeiida reHOB Ha MOp(OIOTHIO U
(bU3HOIOTHIO YeTIOBEKA.

MexaucuuIuinHapable  MeToAbl B (¢u3uueckoi  (OMOJOrMYECKON)
AHTPOMOJIOTUU.  DBOJIONIMOHHAS ~ QHTPOIMOJOTHS W MaJICOAHTPONOJIOTHUS
YeJIOBEUYECKUX NOMYJISIIui. bruoconuanbHble UCCIEA0BaHUS MPUPOJbI YEIIOBEKA.
HccnenoBanre K03BOTIONMH OMOJIOTMYECKOTO U COLMATILHOTO B YEJIOBEKE.

JlemoHcTpanuu

IToprpetsr: Y. lapBuHn, JI. JIuku, A. . Porunckui, M. M. ['epacumos.

Tabnuiel u cxeMbl: «MeTo/Ibl aHTPOMOJIOTHIY, «I 0JJOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3Hble 00€3bsiHBDY, «CKENeT YeloBeKa U CKeJeT UIMMIIaH3e»,
«PynMMEHTBI U aTaBU3MbD, «JIBUKYIIHME CUIIBI aHTPOIIOTEHE3a», « DBOJIFOLIMOHHOE
JIpEBO  4eJoBeKa», «ABcrpamonutek», «YenoBek  ymensli», «Yenosek
NpSAMOXOSIIIHY, «JlenrucoBckuil yenoek» «Heanaepranbiipy, « KpoMaHbOHIIBD,
«IIpenku yenoBeka», «ITanbl 3BOJIOIUU YEIOBEKA», «Packl ueloBeKay.

O6opynoBaHue: MYJSDKHM — OKaMEHEIIOCTeH, IPEAMETOB  MaTepHAIbHOM
KyJbTYpbl TPEAKOB 4YeJlOoBeKa, penpoaykuuu (pororpadum) KapTuH C
MUQOJIOTUYECKUMU U OUOJICUCKUMM CIOKETaMH TPOUCXOXKICHUS 4YeJIOBEKa,
dboTorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEIb
yeperna 4YeJoBeKa W uepena IIMMIIaH3€, MOJIeNb KHUCTH YeJOBeKa W KHUCTHU
HIMMITaH3€, MOJEJH TOpCca MPEKOB YeIOBEKa.

JlaGopaTopHasi padora «l3yueHne OCOOCHHOCTEH CTPOCHHUS CKejeTa
YEJIOBEKA, CBA3AHHBIX C MPSAMOXO0XKICHUEM).

IIpakTnueckas padora «/3ydeHre SKOJOTHUECKUX aanTalllui 4eT0BEKay.

Tema 6. Jxkojgoruss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB U
HAJJOPTraHU3MEHHBIX CHCTEM € OKPY KaKLIeH cpeaou
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3apoxaeHre U pa3BUTHE dKojoruu B Tpyaax A. I'ymbonbara, K. @. Pynse,
H. A. CesepuoBa, 3. I'ekkenst, A. Tenciu, B. H. Cykauépa. Pa3nensl u 3amauu
sK0J0TUH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMH.

MeTtonbr skonoruu. IloneBble HabMOAEHUS. DKCHEPUMEHTHI B HKOJIOTHU:
NpUPOAHBIE U JIabopaTopHble. MoJenupoBaHUe B HKOJIOTMU. MOHUTOPUHT
OKpY>Karolel Cpeibl: JIOKAIbHBIN, pETUOHATBHBIN U TJ1I00aTbHBIN.

3HaYeHUE OKOJIOTMYECKMX 3HAHMM JUIA  4YEJIOBEKAa. ODKOJOTHYECKOE
MHUPOBO33pEHUE KaK OCHOBA CBS3€H YeJOBEUYECTBA C MpUponod. PopMHUpoBaHUE
DKOJIOTMYECKOM KYJIBTYPBI U SKOJIOTMYECKOM IPaMOTHOCTH HACEIEHUS.

JleMoHCcTpanumn

[Toptpetsi: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuos, 3. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuupel n cxeMbl: «Pa3genbl skonorum», «MeToabl sKoorumy», «Cxema
MOHUTOPHUHTA OKPYKAKOLIENH CPEIBI».

JlaGopaTopHas padora «3yuenue METOJIOB JKOJIOTUYECKUX
VCCIIEIOBAHUI.

Tema 7. Opranusmsl 4 cpeaa OOUTAHUA

Okonoruyeckue (HakTopbl U 3aKOHOMEPHOCTH UX naenctus. Kinaccudukanms
HKOJIOTHYECKUX (HaKTOPOB: abUOTHYECKHE, OMOTHYECKHE, aHTpororeHHbie. Oo1me
3aKOHOMEPHOCTH JEHCTBUS 3KoJornueckux ¢akropos. IIpaBuno munumyma (K.
[npenrens, 0. JInOux). TonepaHTHOCTh. DBpUOUOHTHBIE M CTEHOOMOHTHBIE
OpraHU3MBI.

AlGuotnueckue ¢aktopel. CBeT Kak »Kojorumdyeckuid (axrop. JleiicTBue
Pa3HBIX YYACTKOB COJHEYHOIO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKHE TPYIIIbI
pacTeHUl M >KMBOTHBIX MO OTHOIIEHHIO K cBeTy. CUTHallbHas poOJib CBETa.
doTonepruoaU3M.

Temneparypa kak oskonormdeckuid (axrop. [elicTBue TtemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTAHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxnocts kak skonormyeckuid (akrtop. IlpucnocobieHus pacTeHUll K
NoJAJIep )KaHU0 BoAHOro Oananca. Knaccudukanuss pacTeHUN MO OTHOIICHUIO K
Boze. [IpucrnocoOnenust KUBOTHBIX K NU3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHusT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JyIIHAs, MOYBEHHAs,
rIlyOMHHAasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3MKO-XUMUYECKUE
0COOEHHOCTH cpell oOuTaHusi opranu3sMoB. [IpucrnocoOneHuss OpraHu3sMoB K
YKU3HH B Pa3HbIX CPElax.

buonornueckue putMbl. BHemHue W BHyTpeHHHE PUTMBI. CyTOYHBIE H
rogu4Hbie pUTMbL. [IprCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCIJIOBUM KU3HU.
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Kusznennele Qopmbl opranuzMoB. I[loHsiTue o0 JKHU3HEHHOW (QopMme.
XKuznennsle popMbI pacTeHU: AepeBbs, KyCTAPHUKH, KYCTAPHUYIKU, MHOTOJICTHHE
TpaBbl, OAHOJNETHHE TpaBbl. JKu3HEHHbIE (OPMBI KUBOTHBIX: THUIPOOHOHTHI,
re0OUOHTHI, a3pOOHOHTHI. OCOOEHHOCTH CTPOCHHMS U 00pasa )KU3HH.

buornyeckue (bakTOopBHI. Buner OMOTUYECKUX B3aMMOJICHCTBUM:
KOHKYPEHIIMS, XUIIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapasutusm, xoomnepanus,
MyTYyaJIu3M, KOMMEHCaIU3M (KBapTUPAHTCTBO, HaxJaeOHn4ecTBo). Herpopuueckue
B3aUMoOJIecTBUS  (Tommueckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHYECKUX B3aMMOJCHCTBUI 1 CYIIECTBOBaHHUS OPIraHW3MOB B CpEle
obutanus. [IpyHIIMT KOHKYPEHTHOI'O UCKIIIOYEHMS.

JlemoHcTpanuu

Tabmuplt 1 cxeMmbl: «Okonoruyeckue (axkTops», «CBETOBOM CIEKTPY,
«OKOJIOTHYECKUE TPYIIIBI JKUBOTHBIX MO OTHOUIEHUIO K CBETY», «TemIOKpoBHBIE
KUBOTHBIE», «XOJIOJHOKPOBHBIC >KMBOTHBIE», «DHU3MOIIOIrMYECKUE aJanTalnun
KUBOTHBIX», «Cpenpl OOWTaHMSI OpraHu3MOB», «bHONOrHYeCKHe PpPUTMBDY,
«Kuznennoie ¢opmbl  pacteHuit», <«KuszHeHHble  (QOpPMBI  KUBOTHBIXY,
«9KocucTeMa MHUPOKOIMCTBEHHOIO JIECa», « IKOCHCTEMA XBOMHOIO Jecay, «lLlenu
nuTaHus», «XumHuuectBo», «llapasurusm», «Konkypenuus», «Cum6mo3»,
«KomMmeHncanusm».

Oo6opynoBanue: repOapuu pacTeHUMM M JKUBOTHBIX, NPUCHOCOOJIEHHBIX K
BIUSHUIO Pa3UYHbIX SKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOIIOOMBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUMN, CBETOJIIOOHMBBIC, TEHEIIOOUBBIE U
TE€HEBBIHOC/IMBbIE KOMHATHBIE PACTEHUs, repOapuu U KOJUIEKIIMH TEIUIONI0OUBBIX,
3UMOCTOMKHMX, MOPO30yCTOMYMBBIX PAacTEHU, yyuena NTUL U 3BEpel, repdapuu
pacTeHuil, OTHOCSIIMXCA K TUrpoduTaM, Kcepopuram, Me30(puTaM, KOMHATHBIE
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMH >KMBOTHBIX, OOUTAIOIINX B Pa3HbIX cpeaax,
repbapuu U KOJUJICKUMH PACTEeHMH M IKUBOTHBIX, OOJIaJalONIMX YepTaMu
IPUCIIOCOOTIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCIOBHUH JKU3HM, repbdapun u
KOJUIEKIIUM PACTEHHM M >KUBOTHBIX PA3IMYHBIX XKU3HEHHBIX (POPM, KOJUIEKIUU
YKUBOTHBIX, YYaCTBYIOIIKX B PA3JTUYHBIX OMOTHUYECKUX B3aUMOJECHCTBUSAX.

JlabopaTopHasi paGora «BbIsBIeHUE TNPUCTOCOOTIECHUNA OpPraHU3MOB K
BIIUSTHUIO CBETAY.

JlaGopaTopHasi paGora «BpIABICHHE MPUCTIOCOOJICHUNM OpPraHU3MOB K
BIIMSTHUIO TEMIIEPATYPbD».

JlabopaTopHasi padora «AHATOMHUYECKHE OCOOCHHOCTH pACTCHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo0y10rusi BUAOB U MOMYJIALMA

OKOJIOTUYECKHE  XapaKTEPUCTUKH  IIOIYJIALMH. [Tonymamms ~ Kak
Oouonorunyeckas cucreMma. Poib HEOTHOPOAHOCTH Cpelibl, (PU3NUECKUx OApbepoB U
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0COOCHHOCTEM OUOJOTUM BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiquid. OCHOBHBIE TIOKa3aTeIW MOMYJSUWUA: YHUCICHHOCTb, IUIOTHOCTb,
BO3pacTHasi U TMOJIOBasl CTPYKTypa, POXKIAEMOCTb, MPUPOCT, TEMIl POCTa,
CMEPTHOCTb, MUTPALUSL.

DKoNorndeckass CTpykrypa nomyJisinud. OLeHKa YUMCICHHOCTH TMOMYJISIIUH.
Juuamuka nonyiasiuuu v e€ peryssinusa. buotudeckuil MOTEHIMAN MOMYJISLHUH.
MoaenvpoBanue TMHAMUKHA TOMyIsuud. KpuBbIe poCTa YUCIEHHOCTH NOMYJISLINH.
KpuBble BbDKMBaHUSA. Perynsnus YWUCICHHOCTH TOMYJISIHA: poyib (PaKkTOpoB,
3aBUCSIINX U HE 3aBUCSAIINX OT INIOTHOCTH. DKOJIOTHYECKUE CTPATeruu BUMOB (I- U
K-ctparerun).

[Tonsitue 00 sKkonormyeckoil Huiie Buaa. MecrooOutanue. MHoromepHas
MoJenb sKkosiormueckon Humm Jx.M. XartumHcona. Pasmepbl 3K010rMYecKoin
Huiu. [loTeHnnanbHas U peanTu30BaHHAas HUILIU.

Bua kak cucrema nomynsuuid. Apeansl BUIOB. Buabl M HX KU3HEHHBIE
CTpaTeruu. IKOJIOTUUECKUE SIKBUBAIICHTHI.

3aKOHOMEpPHOCTH TIOBEJICHUSI U MHUTpaluid KUBOTHBIX. buosormyeckue
WHBa3UH YyKEPOJHBIX BUJIOB.

JdemoHcTpanuu

[Toptper: Hx. . XaTuynHCOH.

Tabmuubl W cXxembl: «IDKOJOTHYECKHE XapAKTEPUCTHKU MOMYJIALUN,
«IIpocTpaHcTBEeHHasi  CTpyKTypa  momyisiuuun», «Bo3pacTHple  NMUpaMHIbI
nonyysinun», «CKOpPOCTh  3acelieHusi TOBEPXHOCTU 3eMJIM  Pa3UyHbIMU
opranuzMamMm», «Mogeinb 3kosiornaeckon Humu k. M. XatunHconay.

O6opynoBanue: repdapun pacTeHUH, KOJJIEKIIMH KUBOTHBIX.

JlabopaTtopnass pabora  «lIpucnocoOneHus ceMssH  pacTeHUU K
PaCCENCHUIO».

Tema 9. Iko10rus CO00MIECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBS3u MEXIy
OpraHu3MaMH B OMOIIEHO3E.

OkocucteMa kak oTkpbiTasi cuctema (A. JIx. Tencnu). OyHKIMOHAIbHbBIC
OJIOKM OpraHW3MOB B DJKOCHUCTEME: MPOAYLEHTbI, KOHCYMEHTBI, PEIYLICHTHI.
Tpoduueckne ypoBuu. Tpoduueckne menmm u cetu. AOuoTHUEcKHe OJIOKH
skocucteM. [1ouBbI U Wbl B 3KOocucTeMax. KpyroBopoTt BElIECTB U MMOTOK SHEPTUU
B DKOCHCTEME.

OCHOBHBIE  TIOKa3aTeIM  JKOCHCTEMBL. buomacca ©  NPOIYKIUA.
DKOJIOTHYECKHE MUPaMUIbI YUCEel, OMOMAaCChl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBieHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — Cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX TMPUYHUHBL. AHTPONOTEeHHbIE BO3JICUCTBUS Ha
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cykueccuu. KinumakcHoe coobiiectBo. bropasnooOpasue u mojiHoTa KpyroBopora
BEII[ECTB — OCHOBA YCTOMYNBOCTH COOOIIIECTB.

[Ipupoanbie 3KOCUCTEMBL. JKOCUCHEMbl 03€P U peK. DKocucmemvl Mopeu U
OKeano8. Ixocucmemvl MYHOP, 1eCO8, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Paznuums
MEXy aHTPOTIOTEHHBIMH W IPUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMITOHEHTHI ypOodskocucteM. [opojckas
dbnopa u ¢dayna. CuHaHTpomm3anus TOpOACKON ¢ayHbl. buomornmyeckoe u
XO3STUCTBEHHOE 3HAYEHUE arPOIKOCUCTEM M YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHW3MOB B
skocuctemax. Ponv kackaonoeo 3¢pgexma u 6udo8-30ughpukamopos (Kirouesvix
61008) 6 pyHkyuonuposanuu sxocucmem. IlepeHOC IHEPTUU W BEIIECTB MEXKITY
CMEXKHBIMU 3KOCUCTEMAaMH. Y CTOMYMBOCTh OPTaHU3MOB, IOIYJISILIUA U YKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOTNIOTE€HHBIX BO3/ICHCTBHIA.

Mexanuzmoi 8030eticmeus 3aepA3HeHU pPA3HbIX Mmunos Ha
cyOOp2aHU3ZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOGHSX,
OCHOBbI  DKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  8030€UCMEUsL.
MeTo10510T1s MOHUTOPUHTA €CTECTBEHHBIX U aHTPOMOT€HHBIX SKOCUCTEM.

JlemoHcTpanuu
[Toptpert: A. JIx. Tencnu.
Tabmuuer u  cxeMbl:  «CTpykTypa  OHWoOLEHO3a»,  «DKOCUCTEMA

HIMPOKOJIUCTBEHHOTO Jecay, «DKOCHCTEMA XBOMHOTO Jjecay, «DyHKIMOHAIbHbBIE
IpylIbl OPraHU3MOB B 3KOCHCTEME», «KpyroBopoT BEHNIECTB B 3KOCHCTEMEY,
«enu nutanus (macTOUIIHAS, JETPUTHAS)», «DKOJIOTHUECKask MUPAMHIA YUCEID,
«JKonoruyeckas nupamuyia OMOMacchl», «IKOJOTHYECKass MUpamMuaa SHEPrum»,
«O0pazoBanue OosoTay, «llepBuuHas cykueccus», «BoccTaHOBIIEHHE Jeca Mocie
nokapa», «9KOCUCTEMA 03epay», «ArpoueHos», «KpyroBopor BemIeCTB U IMOTOK
HHEPTUU B arporeHo3er, «[Ipumepsl ypOosKkocucTem.

O6opynoBaHue: repObapruu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydera MTUIl U
3Bepeid, repOapuu KyJIbTYpPHBIX H TUKOPACTYIIUX PACTEHHM, aKBApUYM KaK MOJIETb
HKOCUCTEMBI.

IIpakTnueckas padora «/3yyeHue u onucanre ypo0o3KOCUCTEMBI».

JlabopaTtopnass padora «l3ydenue paszHooOpaszusi MEIKUX MMOYBEHHBIX
YIEHUCTOHOTHUX B PA3HBIX SKOCHCTEMAX).

IKCKypcusi «IKCKYpcHsl B TUIIUYHBIA OMOTEO1eHO03 (B TyOpaBy, Oepe3HsK,
€JIbHUK, HA CYyXOJI0JIbHBIA UM TOMMEHHBIN JIYT, 03€pO, OOJIO0TO)».

IKCKypcusi «IKCKYpCHsl B arpodKOCHUCTEMY (Ha MOJi€ WM B TEIJIMYHOE
XO03SUCTBO)».

Tema 10. buocdepa — riiodanbHas IKocUcTEMA
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buocdepa — oOuiennanerapHas 000J04Ka 3€MJIM, T/I€ CYIIECTBYET WU
CyIlleCTBOBaJIa XKW3Hb. PazBuTHe npejacTaBieHuii o oumochepe B Tpygax J. 3rocca.
VYuenue B. U. Bepuanckoro o 6uochepe. Obmactu 6mocheps! u e€ cocran. XKupoe
BelecTBO Ouocdepsl u ero GyHKIUH.

3aKOHOMEPHOCTH cylIecTBOBaHUsd Ouocdepsl. OcodeHHOCTH Onocdepsl Kak
rino0aapHON 3KocucTeMBbl. J[nHaMuyeckoe paBHOBecue B Ouocdepe. KpyroBopotst
BEILECTB U OMOT€OXMMHUYECKUE LUKIIbI (YIiieposaa, a30Ta). PUTMUYHOCTD SIBIEHUI
B Onocdepe.

3oHanpHOCTh Ouocdeprl. I[lonsitue o Omome. OCHOBHbIE OMOMBI CYIIH:
TyH/pa, XBOMHBIE Jieca, CMEIIaHHbIE ¥ IIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI,
MyCTBIHU, TPOITUYECKHUE JIeCa, BRICOKOTOPhs. Kumat, pacTUTEbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa 1 QyHKIHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHITHANA U
onochepHbIX QyHKIIHMA.

JlemoHcTpanuu

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

Tabmuubr 1 cxemsl: «I'eochepsr 3emnn», «KpyroBopoTr azora B mpuUpoe»,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT kuciopojga B HpHUPOEY,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIE OMOMBI cymny, «Knumaruueckue
nosica 3emnm», «TyHapay», «Takra», «Cmemanasiii jgec», «IIIMpOKOIMCTBEHHbIN
nec», «Crenb», «CaBanHay, «IlyctoiHsay, « Tponnueckuil gecy.

O6opynoBanue: repdapuu pacTeHHI pa3HbIX OMOMOB, KOJUICKITUHU )KHBOTHBIX.

Tema 11. YesnnoBek u OKpy:xa0OIIaf cpeaa

OKOJIOTUYECKHE KPHU3UChl M HUX NpUYMHBL. Bo3nelcTBue dyenoBeka Ha
ouochepy. 3arps3HeHue BO3AYyIIHOM cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Paspymenue mnouBsl. OxpaHa
MOYBEHHBIX pecypcoB. VI3MeHeHue kimumMara.

AHTpONOreHHOE BO3JIEHCTBHUE HA PACTUTEIBHBIN U KUBOTHBIM Mup. OxpaHa
PacCTUTEIIBHOTO M JXUBOTHOTO MHpa. OCHOBHBIE TMPHUHIIUIIBI OXPaHbl MPHUPOJIBI.
Kpacubsie kHuru. Ocobo oxpansembie npupognsie Tepputopun (OOIIT).
Bboranndeckue caipl U 300J10THUECKUE TTAPKH.

OCHOBHBIC TPHUHIUIBI YCTOMYMBOTO PA3BUTHUS YEIOBEYECTBA U TMPUPOJIBI.
PanronanpbHO€  MPUPONONOJIB30BAaHUE M COXpaHEHHWE  OMOJOTUYECKOTO
pazHooOpaszus 3emin. OOIMEe 3aKOHOMEPHOCTH TJIOOANBHBIX JKOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCa U €T0 BEPOSTHBIE TTOCJICICTBUS.

Pa3BuTe METOJOB MOHUTOPWHTA Pa3BUTHS OMACHBIX TEXHOTCHHBIX
npouieccoB. CucmemHvle UCCIe008aHUs nepexooa K pecypcocbepeearoujel U
KOHKYDeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcoi.
Hayuonanouvie ungopmayuonusvle cucmemsi, odecneuusarowue O00Cmyn K
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uHgopmayuu no  COCMOAHUIO OMOENbHLIX U008 U dkocucmem. (OcHOBbI
sKopeadburumayuu IKocucmem u cnocobos 6opvOvLL ¢  OUONOBPEIHCOCHUIMU.
Pexoncmpykyus Mopckux u Ha3eMHbIX IKOCUCTEM.

JdemoHcTpanuu

Tabmuubl W cxembl:  «3arpsi3HEHHE  atMocepb»,  «3arps3HEHHe
runpocheps», «3arpssHenue mouBb», «llapHukoBeiit  3ddexkT», «Ocobo
OXpaHseMbIC MPUPOTHBIE TEPPUTOPUNY», «KMOACIH YIIPABISIEMOTO MUPAY.
O6opynoBanue: ¢oTorpaguu OXpaHSIEMBIX PACTCHHA M KUBOTHBIX KpacHoi
kHuru Poccutickon ®enepanuun, KpacHol KHUTHM peruoHa.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTMU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K pe3yibTaTaM OCBOCHHUS
OOyYaroNIMMUCS TPOrpaMM CpeIHero o0Imero o0pa3oBaHUs: JUYHOCTHEHIE,
METaNpeIMETHBIC U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOrpamMMBbl IO OUOJIOTUU
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHWE OOYYarOITUMUCS POCCUNUCKON
IPAKJIaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACNICHUIO, Haiuuyue momueayuu K OOydeHUIO  OHOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHHX YOEXIEHUNU JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEM M HCTOPUYECKUX TPAIUIUN DPA3BUTHS OMOJIOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMH  YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
Ouosornyeckoro  oOpa3oOBaHUs, Haluyue  NPABOCO3HAHUA  IKOJOTUYECKOMN
KYJBTYPBI, CHOCOOHOCMU CMABUMb 1IETIN U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3ybTaThl OCBOCHUS MPOTPAMMBI 10 OMOJIOTHUU JTIOCTUTAIOTCS
B CIMHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JEATEIHPHOCTH B COOTBETCTBHHM C
TPAOULUOHHBIMUA POCCUICKHUMH COLUOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpPMaMu
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECcCaM CaMOIIO3HAHUSI, CAMOBOCIHUTAHUS U
CaMOpa3BUTHUS, PAa3BUTHS BHYTPEHHEH TMO3UIUU JIMYHOCTH, NATPUOTHU3MA U
YBAKEHMS K 3aKOHY U NPABOMOPSAIKY, YEJIOBEKY TPyJla U CTaplieMy MOKOJIEHUIO,
B3aMMHOI'0 YBa)XCHUS, OCPEKHOr0 OTHOIIEHUS K KYJIbTYpPHOMY HACJEIUI0 U
TpaaulMsIM MHOTOHAIMOHalIbHOTO Hapoaa Poccuiickoit denepaiuu, npupoae u
OKPYIKaroIIEH CpeLE.

JlnyHOCTHBIE pE3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buomorus»
JOJDKHBI OTPaKaTh TOTOBHOCTh M CITOCOOHOCTH OOYJAIOIINXCS PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TMO3WUIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHX  YyOEXJCHHH, COOTBETCTBYIOIIUX
TPAJUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOIro OOIIECTBa, PACIIMPEHUE KU3ZHEHHOIO
OMbITA U OMbITA AEATEIBHOCTHA B MPOILIECCE peaiu3allid OCHOBHBIX HAMNpPABICHUN
BOCIIUTATEJIbHOW JI€SITENILHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kaIaHCKOro BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIIMKU 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIE€HA POCCUUCKOTO OOIIECTRA;
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OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOSI3aHHOCTEH, yBa)KEHHE
3aKOHA U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEITEIBHOCTH NIPU CO3JaHUHU
y4eOHBIX MPOEKTOB, PEIICHWU y4eOHBIX M TMO3HABATENIbHBIX 3a7a4, BHIIOJHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TMO3WIIMI0 110 OTHOMIICHUIO K
SIBJICHUSIM COBPEMEHHOM XU3HU U OOBSACHSTH €€;

YMEHHE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COLIMAIbHBIM TOJIOKEHHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B MPOILECCE COBMECTHOTO BBIIOJHEHUSA
y4eOHBIX, TIO3HABATEIbHBIX W HCCJIEAOBATEIBLCKUX 3a7a4, YBaKUTEIHHOTO
OTHONIIEHUSI K MHEHHUIO ONIMOHEHTOB IMpPHU OOCYXJICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTb K TYMAQHUTAPHOU U BOJIOHTEPCKOM JIEATEIIbHOCTH;

2) NaTPHOTUYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPaXKIaHCKOH UJICHTUYHOCTH,
MaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApoOJdy, YYBCTBA OTBETCTBEHHOCTHU IEpE.
Ponunoi, ropaoctu 3a CBOW Kpai, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPOIIJIOE ¥ HACTOSIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHUE K MPUPOJTHOMY HACIIEAHNIO U MaMSITHUKAM MPUPOIBI,
JOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAaHOBJICHUE W
pa3BuTHEe OWOJOTMH, TMOHUMAaHUS 3HAYEHUs OWOJOTMM B TMO3HAHUM 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO 00IIeCTBRA;

uaenHas yOexXI€HHOCTh, TOTOBHOCTh K CIY>K€HHMIO M 3amure OTeuecTtsa,
OTBETCTBEHHOCTH 32 €r0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUMCKOr0 HApOIa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STHUECKOTO IMOBEICHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE pElICHUs,
OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HAHHE JIMYHOTO BKJIAJ[a B IOCTPOSHUE YCTONYMBOTO OYIyIIEero;

OTBETCTBEHHOE OTHOILLICHUE K CBOMM POJMTEISIM, CO3[JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOT'O TMPHUHATHUS I[IEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAs ACTETUKY ObITAa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTa, TPyJa, OOIIECTBEHHBIX OTHOIIECHUIH;
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MOHUMAHHUE IMOIIMOHATBLHOTO BO3/ICHCTBUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPOKECHHIO B Pa3HBIX BHUJAX HCKYCCTBa, CTPEMJICHUE
MPOSIBJISITH KAYECTBA TBOPUECKON JTUYHOCTH;

5) ¢usnuyeckoro BocnutaHusi, GOpMUPOBAHMUS KYJIbTYPbI 310POBbSl U
IMOIMOHAJIBLHOTO 0JIaronoJyuns:

NOHMMaHWE W pealu3anus 3J0pOBOro u 0Oe3omacHOro obpasa >KU3HU
(310poBO€  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKUX TMpaBUJ U HOPM,
cOATaHCUPOBAHHBIM PEXUM 3aHATHA W OT/AbIXa, perysipHas ¢uzndeckas
aKTUBHOCTbH), OEpEekKHOTr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (DPM3UUECKOMY U MICUXUYECKOMY 3/10POBBIO;

MOHMMAaHUE 1IEHHOCTH TPaBUJ HHJIUBUAYAIHHOTO W  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOXKAIOUIUX 3/I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHHE TMOCIEACTBUN M HEMPUSITHS BPEIHBIX MPUBBIYEK (YHOTpPEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUs);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTbH K TPY/ly, OCO3HAHUE IICHHOCTH MacTepCTBa, TPYA0JII00UE;

FOTOBHOCTh K AKTUBHOW JESATEIBHOCTH TEXHOJOIMYECKOM M COLIMAJIbHOU
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATDH, MJIAHUPOBATH U CAMOCTOSITEIILHO
BBHITIOJIHATH TaKyIO JECSITEIIbHOCTD;

MHTEpEC K Pa3InYHbIM cdepam npodhecCHuOHANbHOU JeATEIHbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud U Peanu30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TIUTAHBI;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHUI0 W CaMOOOpPA30BaHHMIO Ha
MPOTSKEHUU BCEH JKU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMSA

HKOJIOTMYECKHU 1I€JIECO00pa3HOE OTHOIICHUE K MPHUPOJE KaK HCTOYHUKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYIlIeCTBOBAHMS;

MOBBIIICHUE YPOBHS OKOJOTUYECKOW KyJIbTYphl: MPUOOpPETEHHE OIbITa
IJJAHUPOBAHUSI TIOCTYNIKOB M OIEHKH WX BO3MOXHBIX TOCIEACTBUNA ISt
OKPYXaroUIEN CPebL;

OCO3HAHUE TJ00ALHOIO XapakTepa JKOJIOTHYECKHX MPOOJIeM M MyTell uX
pelieHus;

CIIOCOOHOCTh HUCIIOJIB30BaTh MpUOOpETaeMble TPU HU3YYECHUU OUOJIOTHH
3HAHMSIT M YMEHUS TMPU PEIICHUH Npo0JieM, CBSA3aHHBIX C palMOHAIbHBIM
MPUPOJIONIOIb30BaHUEM  (COOJIO/ICHUE  TMpaBWwi  TOBEJICHUST B TPHUPOJE,
HaIlpaBJICHHBIX HAa COXPAaHEHUE pPABHOBECHUS B HKOCHCTEMAX, OXpPaHy BHJIOB,
IKOCHUCTEM, Orochepsl);
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AKTUBHOE  HEMNPUITUE JCUCTBHUM, NPUHOCAIIMX BpEI  OKPYKaIOLIEH
OPUPOJIHON cpefie, YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTHMUYECKUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUM U MPEIOTBPAILATh HUX;

HaJIMYue Pa3BUTOrO SKOJIOTMYECKOrO0 MBIIIIEHUS, SIKOJIOTUUECKON KYJIbTYpHI,
OMbITa NEeSATEIbHOCTH HKOJIOTUYECKOM HaIpaBJIeHHOCTH, yMEHUs
PYKOBOJCTBOBATbCSI UMH B MO3HABATEIbHOM, KOMMYHUKATUBHON W COLMAIIBHOMN
IIPaKTUKE, TOTOBHOCTH K YYAaCTHIO B MMPAKTUYECKON JESITEIbHOCTH 3KOJIOTHYECKOU
HaIlpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHMS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKW M OOIIECTBEHHOM MPAKTHKW, OCHOBAHHOI'O Ha JHAJIOTE
KYJIbTYpP, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJMKYJIBTYPHOM MUPE;

COBEPIIEHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJBTYphl Kak CpEACTBa
B3aMMOJICHCTBUS MEXKy JIFOJbMH U MIO3HAHUS MUPA;

NOHUMaHUE ClHeuuPUKU OHOJOTMM KaK HayKd, OCO3HAaHUSA €€ poJu B
(GOpMHpPOBaHUH PALMOHAIBHOIO HAY4YHOI'O MBIIIJIEHUS, CO3JaHUU LIEJIOCTHOTO
MpeaCTaBlIeHuss 00 OKpYXalolleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YEeIOBEKa U
oOIIEeCTBa, B MO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUH Mpodsiem
COXpaHEHUS TPUPOJIHOTO PABHOBECHS;

yOXKJIEHHOCTh B 3HAYMMOCTHU OHMOJOTUU AJII COBPEMEHHOW LMBUIM3AINU:
oOecrieyeHus: HOBOTO YpPOBHS DPAa3BUTHUS MEIULMHBI, CO3JaHUE MEPCHEKTHUBHBIX
OMOTEXHOJOTHM, CHOCOOHBIX  pellaTh PEeCcypcHble MNPOOJEMBI  Pa3BUTHS
YeJIOBEUYECTBA, TIOMCKA MyTeH BBIXO/Ia U3 II00ATBHBIX IKOJIOTHYECKUX MPOOIIeM U
oOecrieyeHusi  mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUH OWUOJOTHYECKUX 3HAHMM B MEJAX
MOBBIIICHUS OO0IIEH KyJIbTYphbl, €CTECTBEHHO-HAy4YHOW TIpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAJIILHOM rpaMOTHOCTU OOydaromuxcs, GopMHpyeMoil
MIPU U3YUYEHUU OUOJIOTUH;

MOHMMAaHUE CYUIHOCTH METOJIOB MO3HAHUS, HUCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNIb30BaTh MOJy4YaeMble 3HAHUS MJIs aHalId3a |
OOBSICHEHHUS SIBIICHUN OKPYXKAIOIIEro MUpPA U MPOUCXOANINX B HEM H3MEHEHUH,
yMEHHUE JeNlaTh OOOCHOBAHHBIE 3aKIIIOUEHMs] HAa OCHOBE HAy4YHbIX (DAKTOB U
UMEIOIINXCS JaHHBIX C IEJIbI0 TTOJIyYEeHHSI TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHMS IS
pelIeHus MpoOJieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JAESATEIBbHOCTH, TOTOBHOCTH OCYIIECTBJISATH
MPOEKTHYIO U HCCIIEIOBATENbCKYIO AESTENbHOCTh UHIMBUIYAIbHO U B TPYIIIIE;
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FOTOBHOCTh M  CIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3OBaHHUIO U
caM000pa30BaHUIO, K AaKTHUBHOMY IIOJYYEHHUIO HOBBIX 3HaHWM 1o Ouonoruu B
COOTBETCTBHHU C KUZHEHHBIMU MTOTPEOHOCTAMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE pe3yJIbTaThl OCBOCHMS yuyeOHOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAYMMble i1 (OPMHUPOBAHUS MUPOBO33PEHUS O0YyYaIOIIMUXCA
MEXIUCUUIUTMHAPHBIE (MEXIIPEAMETHbIE) OOLIeHaYyYHbIe TOHATHSA, OTpakarollue
IEJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa H CHenu(PUKy METOJ0B TMO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, JHEPIUs, SBJICHHE, IPOLECC,
CUCTEMa, Hay4YHbI (akT, MPUHIMUII, THUNOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPUs,
UCCJeIOBaHNEe,  HAOJIOJEHHE, M3MEpPEHUEe, OSKCHEpPUMEHT U  JIpyrue);
YHUBEpCaJbHbIE Yy4yeOHbIE JEWCTBUS (IIO3HABATENbHbIE, KOMMYHHUKATUBHBIE,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue (GyHKIIMOHATIBHOM
TPAaMOTHOCTH ¥ COIMAIBHOH KOMIICTCHIIMM OOYYAroIIMXCs; CIOCOOHOCTh
o0yJaronmxcs UCTIOJIb30BaTh OCBOCHHBIC MEXTUCIIUTUTMHAPHBIC,

MUPOBO33PEHUYECKUE 3HAHUSI W  YHUBEpCAIbHbIE YyueOHbIE JEHCTBUS B
MO3HABATEILHON M COLIMAIIBHOM MPAKTHUKE.

B pesynprate wu3yueHus OWOJOTMM Ha YpPOBHE CpeaHero oOIero
oOpa3zoBaHug y oOywatomerocas OyayT cHOpPMHUpPOBAHBI [O3HABATENbHbBIE
YHUBEpCaAJIbHbIC YUeOHbIE AEHCTBHS, KOMMYHHUKATUBHBIC YHUBEPCAIIbHBIC YICOHBIC
JEUCTBUS, PETYJATHUBHbIE YHUBEPCAIbHbICE YUeOHbIC JIEUCTBUS, COBMECTHAs
JIeSITEILHOCTD.

MeranpeaMeTHble pe3yJIbTaThl OCBOCHHS IIPOTPAMMbI CPEIHEr0 OOIIero
00pa3oBaHUs JIOJHKHBI OTPAXkKaTh:

OBJaaaeHne YHHBEpPCATbHBIMHA yueOHBIMU NMO3HABATEJIbHBIMU
NefCTBUSIMM:

1) 6a30Bble JJOrHYECKHe TeCTBHSA:

CaMOCTOSITeILHO  (OPMYJIMpOBaTh W aKTyalIM3UpOBaTh  MpoOsemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MNPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(amanu3a, cMHTE3a, CPaBHECHHMS, KIIacCU(HUKAIINK, 000OIICHHUS), paCKPBIBATh CMBICIT
OMOJIOrMYECKUX TOHSATUN (BBIACIATh UX XapaKTepHbIC MPU3HAKU, YCTAaHABIUBATH
CBSI3U C JPYTUMH MOHATHUSIMH ),

OMpeNeNATh IeNu ACATEIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C IMTOCTABICHHBIMHU 1EJISIMU;

WCITIOJIB30BATh OMOJIOTUYECKUE TTOHATHUS JUTsl OOBsICHEHUS (DAKTOB M SIBJICHUI
JKUBOM MTPUPOJBI;
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CTPOUTH JIOTMUECKUE PACCYXKJCHUS (MHAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH U MPOTHUBOPEUYHUSI B paccMaTPUBAEMbBIX
SBJICHUSX, (DOPMYTUPOBATH BHIBOJIbI M 3aKIIOUCHUS;

MPUMEHSITh CXEMHO-MO/ICJIbHbIE cpenctea Ui IpeJICTaBIICHUS
CYIIECTBEHHBIX CBSI3€M U OTHOIICHUIN B M3y4aeMbIX OMOJIOIMYECKUX OOBEKTaXx, a
TaKkK€  MPOTUBOPEUYMH  pa3HOTO  pOJA,  BBISIBJIEHHBIX B  Pa3lIMYHBIX
MH(POPMAIIMOHHBIX UCTOYHUKAX;

pa3palatrhiBaTh IJIAH PELICHUS MPOOJIEMBbI ¢ YUYETOM aHaIM3a MUMEIOIINXCS
MaTepUaJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B ICSITEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH TOCJICICTBUMN JEATEIbHOCTH,

KOOPJIMHUPOBaTh W  BBIMIOJNIHATH pabOTy B  YCIOBHUSX  PEAITBHOTO,
BUPTYAJIBHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILICHUE MTPU PEIIEHUH KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCIeA0BATEIbCKIE AeliCTBHS:

BJIQJICTh HABBIKAMU YYEOHO-UCCIIEI0BATEIILCKON U TPOCKTHOM JIESITEIIbHOCTH,
HAaBBIKAMH  paspenieHusi mpoOiieM, CHOCOOHOCTBIO W  TOTOBHOCTBHIO K
CaMOCTOATEILHOMY MOUCKY METOIOB PELICHUs TPAKTUYECKUX 3a]1a4, IPUMEHEHHIO
Pa3IMYHBIX METOAOB MO3HAHMS;

UCIOJIb30BaTh Pa3IMYHbIE BUJbI JESITEIBHOCTH IO TMOJIYYEHHUIO HOBOTO
3HaHUS, €r0 UHTEPNpEeTalNU, MPeoOpa30BaHUI0 M TPUMEHEHUI0 B Y4YEOHBIX
CUTYyalusaX, B TOM YUCJE IPU CO3JaHUU YUECOHBIX U COLUATIbHBIX ITPOCKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIIIJIEHUS, BIaJeTh HAYYHON TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSMU U METO/IAMH;

CTaBUTh M (OPMYJIUPOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOMU
JEATEeIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

BBISIBIISITh [IPUYMHHO-CJIEJACTBEHHBIE CBSI3M W aKTyaJlU3UpOBaTh 3ajauvy,
BBIJIBUTATh TUNOTE3y €€ pelleHUs, HaXOAUTh apryMEHThl Jis J0Ka3aTeIbCTBa
CBOUX YTBEP)KJICHUH, 3a/1aBaTh TapaMeTPhbl U KPUTEPUU PEIICHNUS;

aHAJTM3UPOBATh TMOJYyYEHHBIE B XOJE€ PpEUICHUS] 3aJaud pPe3ybTaThl,
KPUTHYECKHU OIIEHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBUSX;

JaBaTh OIICHKY HOBBIM CUTYallUsSM, OIICHUBATH MPUOOPETEHHBIN OIIBIT;

OCYUIECTBJIAThH LIeJICHANIPABICHHBIA MOUCK MEpPeHoca CPEJACTB U CIOCOOOB
JelCTBUS B MPO(ECCUOHAIBHYIO CPEY;

yMETh MEPEHOCUTh 3HAHUS B IO3HABATEIBHYIO M MPAKTUYECKYH 00JacTH
KU3HEAEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MTPEAMETOB;
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BBIJIBUTATh HOBBIC WJICH, MpeJjiaraTb OPUTHHAILHBIC TIOIXOJbI M PEIICHUS,
CTaBUTH MIPOOJIEMBI U 33/1a4H, IOMyCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

3) pabora ¢ uHpopmManmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHHUKAX MH(MOpMAIUH (TEKCTEe Y4eOHOTOo
nocoOus, HAy4YHO-TIOMYJISIPHOM JUTEeparype, OHOJOTUYECKUX CIIOBapsX W
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETE), aHaIM3UPOBATH
WH(OPMAITUIO PA3TMYHBIX BUIOB B (DOPM MPEACTABICHUS, KPUTUYECKH OIICHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTD;

bopMyIUpPOBATh 3aMPOCHl U MPUMEHSTH PA3IMYHBIE METOJbI MPU TMOUCKE U
otbope Ouosorndyeckor MHMOpPMaIMKM, HEOOXOAMMOM JIJIsi BBITIOTHEHUS YYEOHBIX
3ajaq;

npUOOpETaTh OIBIT KCHOJIB30BaHUS HWH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUI, COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCITOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEILHO ~ BBIOMpPATh  ONTUMaJbHYIO  (OopMy  TIpeaCTaBICHUSA
Oouonornueckoil HHPpopmauu (Cxemsl, TpaduKy, JUATPAMMBI, TAOIHIIBI, PUCYHKH
H IPyroe);

UCIIOJIb30BaTh HAyYHBIA #A3BIK B KayeCTBE CpeAcTBa Npu paboTe C
Ononornyeckor HHPOpPMANMEH: TPUMEHATh XHUMHUYECKHE, (U3UYECKUe W
MaTEeMaTUYECKUe 3HaKW W CUMBOJIBI, (HOpMyJibl, aOOpeBHaTypy, HOMEHKIATYDY,
UCTIONB30BaTh M MpeoOpa3oBBIBAaTh  3HAKOBO-CHMBOJIHMYECKHE  CPENCTBA
HaTJIATHOCTH;

BIAJ€Th  HABBIKAMHM  pAaclo3HaBaHWA W 3allUThl  WHOOpMAaIuW,
uH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OByaieHHe YHUBEPCAJIbLHBIMH KOMMYHUKATUBHBIMU 1eHCTBUSIMMU:

1) o0mmeHue:

OCYIIECTBJISATH KOMMYHUKAIIMH BO BceX c(hepax KU3HU, aKTUBHO y4aCTBOBATh
B JHMAJIOTe WJIM JIMCKYCCHM MO CYIIECTBY OOCyXaaeMoil TeMbl (yMEHHE 3a/JaBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXACHHUS OTHOCHUTEIHHO BBHITIOJHEHHS MpeiiaraeMoi
3a/lau¥, YIYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH TMO3UITUN NPYTUX YYACTHUKOB
JIMaIora Uiv JUCKYCCUN);

pacrno3HaBaTh HeBepOaJbHbIE CpeACTBAa OOIICHHs, MOHUMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CUTYaIluH,
YMETh CMATYATh KOH(PJIUKTHI U BECTH IEPETOBOPHI;

BJIQJIETh Pa3IMYHBIMH CIOCOOaMU OOINEHWS W B3aUMOJICHCTBUS, TOHMMATH
HAMEPEHUS IPYTUX JIIOJICH, MPOSBIISTh YBOKHUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPpEeKTHOU opme hopMyITupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3pPEHHSI C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.
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2) coBMeCTHasl IesiTeJIbHOCTh:

MOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW U WHJIUBUIYAIBHOU
paboThI U pelIeHUH OUOIOTHUUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJICHCTBUS NP PEIlIeHUH y4eOHOM 3a1auu;

BBHIOMpaTh TEMAaTUKy M METOIbl COBMECTHBIX JEUCTBUH C Y4E€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KaXKJI0T0 YJeHa KOJIJICKTUBA;

NPUHUMATh 1[I  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJMHHUPOBATh JICUCTBUS II0 €€ JIOCTHUXKEHHUIO: COCTABJATH IUIAH JCHUCTBUH,
pacnpenensTh poiu ¢ YY4E€TOM MHEHHM Y4YaCTHHUKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh Kaue€CTBO CBOErO BKJAJa M KaXJOr0 yYacTHUKA KOMaH]bI B
o0t pe3ysbTat Mo pa3pabOTaHHBIM KPUTCPHUSIM;

npejiaraTb HOBBIE IIPOEKTHI, OLEHHBAaTh HUIEHU C TMO3ULIUHA HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAUMMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATErHYECKOE TIOBEJEHUE B PA3IUUYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

OBJaieHre YHMBEPCATbHBIMH PEryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS IS BBISIBICHUA NPOOJIeM U UX
pELICHUS B )KM3HEHHBIX U Y4eOHbIX CUTYalUsX;

BHIOMpaTh Ha OCHOBE OMOJIOTUYECKMX 3HAHUN I1IEJIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JEHCTBHSX M MOCTYMKAax MO OTHOILICHHUIO K >KHBOHM MPUPOJE,
CBOEMY 3JIOPOBBIO U 3[I0POBBIO0 OKPYKAIOIIMX;

CaMOCTOSITEJIbHO OCYILIECTBIISAITh MO3HABATEIIBHYIO NESTENbHOCTD, BBISBIATH
npoOJieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIEC 3aJlauyu B 00pa3oBaTEIbHON
JEATEeIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAaH PEMICHHUS TpoOsieMbl ¢ Y4ETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPENIOUYTCHHI;

JIlaBaTh OLICHKY HOBBIM CUTYaIIHsIM;

pacuupsiTh paMKu y4eOHOTro MpeMeTa Ha OCHOBE JIMYHBIX MPEANOUYTECHUM;

JieJaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelIeHuUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO LIUPOKOW HPYIUIUU B
pa3HBIX O0O0JIACTSIX 3HAHWUM, TMOCTOSHHO TMOBBIIIATH CBOM OOpa30BaTENbHBIM U
KYJbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JIaBaTh OIIEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIbHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIEJISM;
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BJIAJETh  HABBIKAMM  IO3HABATENbHOM  pe(dJaeKcMH KaKk  OCO3HaHUs
COBEpLIAEMBIX JEUCTBHUM M MBICIUTENBHBIX INPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUI, UCMOJIb30BaTh MPUEMBI PeIIEKCUM JJIsi OLUEHKU CUTYyalllH, BbIOOpa
BEPHOI'O PELLICHHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATh PELIEHUA IO HUX
CHWKEHHIO;

IIPUHAMATh MOTHBBI W apryMEHTBl JPYTHX IIPU aHajIu3€ pe3yJIbTaTOB
NEATEIIbHOCTH;

3) npuHsTHE CeOST M IPYTrUX:

IPUHUMATH ce0sl, MOHUMAsi CBOM HEOCTATKU U JOCTOMHCTBA;

IIPUHAMATh MOTHBBI M apryMEHTBl JPYTHX IIPU aHaJIU3€ pe3yJIbTaTOB
JEATEIIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIINOKU;

pa3BUBaTh CIIOCOOHOCTh NOHUMATh MUP € MTO3ULUH IPYTOr0 YEJIOBEKA.
INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yNbTaThl OCBOCHHUSI COJEpPXKaHUS Y4yeOHOro MpeaMera
«buonorusiy Ha yriayOJaE€HHOM YpPOBHE OPHEHTHPOBAHBI Ha OOECIICUYCHHE
npopuapHOro  oOyueHuss  oOydaromuxcss  Ouojmoruu. OHHM ~ BKJIIOYAIOT:
cnenuduyeckue st OMOJOTUM HAy4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI JIEUCTBUH 1O
OCBOCHHIO, HHTEPIPETAINH U TPEOOPA30BAHUIO 3HAHWM, BUJBI JEATEIHHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUW U MX MPUMEHEHUIO B PA3IUYHBIX YUCOHBIX, a TAK¥KE B
peanbHBIX KU3HEHHBIX cuTyauusax. lIpenMeTHble pe3yiapTaThl MPEICTABICHBI MO
roJIaM U3y4eHUs.

[IpenmeTHBIE pe3yNbTaThl OCBOCHUS y4ueOHOro mpeamera «buonorus» B 10
Kaacce JOMKHBI OTPAXaTh:

chOpPMHPOBAHHOCTh 3HAHUW O MECT€ W POJM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OpPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KAapTHUHBI MUpA, B
NMO3HAHWU  3aKOHOB  MPHUPOABI M  PEUICHUH MpoOJeM  PalOHAIBLHOTO
MIPUPOJIOTIOIB30BaHUS, O BKJIAJAE POCCUICKUX U 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OHoJIOTH Y,

BJIQJICHUE CHUCTEMOM OWOJOTHYECKHUX 3HAHUH, KOTOpas BKIIOYACT:
OCHOBOIIOJIArarole OUOJIOTHYECKUE TEPMHUHBI U TOHATUS (KU3HB, KIIETKA,
OpraHu3M, MeTa0oJIu3M, TOMEOCTa3, CaMOpPETYJISIIUs, CaMOBOCIPOU3BECHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJOTUYECKHE TEOPUHU
(xnetounast teopus T. [lIanna, M. IlIneitnena, P. BupxoBa, xpomocoMHas Teopusi
HacnencTBeHHocTH T. Moprana), yuenus (H. W. BaBumoBa — o mentpax
MHOTOOOpa3usi W NPOUCXOXKICHUS  KYJIbTYpPHBIX  pPAcTEHHUM),  3aKOHBI
(enHOOOpa3usi MOTOMKOB IMEPBOTO TOKOJICHUS, PACIIEIUICHUS, YUCTOTHI TaMer,
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HE3aBUCUMOro HacienoBanuss 1. Menaens, TOMOJIOTUYECKUX PSAJIOB B
HACJIEICTBEHHOMN U3MEHYMBOCTHU H. . Bagunoga), IIPUHLIATIB
(KOMILTEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMU METOJAaMU HAyYHOIO IIO3HAHMS, MCIOJIb3YEMbIX B
OMOJIOTMYECKUX HUCCIEOBAHUSX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJII0/IeHNE, SKCIIEPUMEHT);

yYMEHHUE BBIICIATH CYIICCTBEHHBIC NMPU3HAKU: BUPYCOB, KJIIETOK MPOKAPHOT U
DYKapHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHCIIC
OakTepwuii, rpubOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHS OPraHOB M CUCTEM
OpraHOB pACTEHUU, IKUBOTHBIX, YEJIOBEKa, IPOILIECCOB >KU3HEACSITEILHOCTH,
MPOTEKAIONIUX B OPraHW3Max PAcTEHUH, KUBOTHBIX M YEJIOBEKa, OMOJOTHUECKHIX
MPOIIECCOB: OOMEHa BEmIeCTB (MeTaboIM3M), IPEBPAIICHUS SHEPTUH, OPOKEHUS,
aBTOTPO(HOTO U TeTepoTPOPHOTO TUIIOB MUTAHMS, (POTOCUHTE3a U XEMOCHHTE3A,
MHUTO3a, M€W03a, raMeToreHes3a, 3MOpUOTreHe3a, NOCTIMOPHOHAIIBHOTO Pa3BUTHS,
pa3MHOXEHUS,  WHAWNBUAYAJILHOTO  pPa3BUTHUA  OpraHu3mMa  (OHTOTeHe3a),
B3aUMOJICHCTBUS TEHOB, T€TEPO3UCA, UCKYCCTBEHHOI'O 0TOOPA;

YMEHUE YCTaHABIIMBATh B3aMMOCBSI3M MEXy OpPraHOMJIAaMH KIETKH U HX
GyHKIUSIMH, CTPOCHHEM KJIETOK PAa3HBIX TKaHEWM M MX (QYHKIMSIMH, MEXIY
opraHamMud M CHCTEMaMH OpPraHOB Yy pACTEHUM, >KMBOTHBIX M YEJOBEKa U HUX
GyHKIMSIMHE, MEXIY CHUCTEMaMHM OpPraHOB M WX (PYHKIUSMHU, MEXKAY 3Tarmamu
oOMEHa BEIIECTB, dTallaMH KJIIETOYHOTO ITMKJIA 1 KU3HCHHBIX IUKJIOB OPTAaHU3MOB,
dTanmamMu 3MOPHUOHANTBHOTO PA3BUTHS, TEHOTUNIOM W (PEHOTUIIOM, (EHOTHIIOM U
dbakTopamu cpenbl OOUTaHUS;

YMEHHUE BBISBJIATh OTIMYMUTENbHBIE MPU3HAKU JKUBBIX CUCTEM, B TOM UHCIIE
pacTeHUH, )KUBOTHBIX U YEJIOBEKa,;

yMEHHE WCIOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OWOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIUKY JIUIS JOKa3aTeIhCTBA POJCTBA OPTaHM3MOB PA3HBIX
CUCTEMATUYECKUX TPYIIII;

yMEHHUE peraTh OMOJOTHYECKUE 3aa9H, BBISBIISITH TPUUYUHHO-CIICICTBCHHBIC
CBSI3M MEX]Ty UCCIICTYEMbIMU OMOJIOTHYECKUMH MPOTIECCAMU U SBIICHUSMH, JIETaTh
BBIBOJIBI 1 TIPOTHO3BI HA OCHOBAHUH TIOJIYYCHHBIX PE3yJIbTATOB;

YMEHHUE BBIMOJHATh JTA0OPATOPHBIE W TpaKTUYECKHe pPaboThi, COOIIOIATH
npaBuiia mpu paboTre ¢ yueOHbIM U Ta00PATOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bI, MPOBEPITh HUX OKCHEPUMEHTAIbHBIMU
cpeactBaMu, GOpMYyNIHpPys Iedb HCCIEIOBAHUS, AHAIM3UPOBATH IOJYUYCHHbBIC
pE3yNbTaThl U JACNIAaTh BHIBOJBL;

YMEHHE Y4YacTBOBaTh B y4EOHO-HMCCIICIOBATEIILCKOM paboTe Mo OHOJIOTHH,
HKOJIOTUU W MEIUIIMHE, MPOBOJAMMON Ha 0a3e HIKOJBHBIX HAY4YHBIX OOIIECTB, U
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nyOJWYHO  TPEACTABIIATH  TMOJYYCHHBIE  PE3yJbTaThl HAa  yYCHHYECKHX
KOH(DEpEeHITHSX;

yMEHUE OIICHUBATh JTUYECKHE aCIEKThl COBPEMEHHBIX HCCIICIOBAHUN B
objmactu  OWOJNOrMM M MEIMIMHBI  (KJIOHMpPOBAaHHWE,  HMCKYCCTBEHHOE
OIUIOJIOTBOPEHUE, HAIPABICHHOEC M3MEHEHUE T'€HOMa U CO3/IaHME TPAHCTEHHBIX
OpraHU3MOB);

YMEHHE OCYIIECTBIISATh OCO3HAHHBIN BBIOOP Oynayuied mnpodeccuoHanbHOM
NESATENHPHOCTH B 00JacTH OMOJIOTHH, MEAUITUHBI, OMOTEXHOJIOTHHU, BETEPUHAPUH,
CEJIbCKOTO XO34MCTBA, MUIIEBON MPOMBIIIJIEHHOCTH, YTIIyOIsiTh MO3HABATEIbHBIH
WHTEpEC, HANPaBJICHHBIM HA OCO3HAHHBIA BBHIOOP COOTBETCTBYIOLIEH npodeccuu u
NPOJOKEHNE OMOJIOTMYECKOr0 OoO0pa3oBaHUsT B  OpraHu3alUsix CPEeAHEro
po¢eCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

[IpenmeTHbIe pe3ysbTaThl OCBOECHUSA ydeOHOro mpenmera «buonorus» B 11
K1acce NOMKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHBI MHpA, B TO3HAHUM 33aKOHOB MPHUPOJBI U PEHICHUU SKOJOTUYECKHUX
npoOjeM 4YeloBEeuecTBa, a TakKe B PEHICHWH BOIPOCOB PAIMOHAIBLHOTO
MPUPOOTIOIH30BaHUs, U B (DOPMUPOBAHUH IIEHHOCTHOTO OTHOIICHUS K MPHUPO/IE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOEkKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OMOJIOTHUH;

YMEHUE BIIAJIETh CHUCTEMOW OMOJOTHYECKHX 3HAHUW, KOTOpas BKIIOYAET
OTIpEJICNICHUs] W TOHUMAHUE CYIIHOCTH OCHOBOIIOJIATAIOIMIUX OHOJOTHYECKUX
TEePMUHOB M TOHATUU (BHJ, dKocucTeMa, Ouocdepa), OMOJIOTHYECKHE TEOPUH
(aBomronionHas Teopus Y. J[apBuHA, CHHTETHYECKAS TEOPHS DBOJIOIMH), YICHUS
(A. H. CeBepiioBa — 0 myTsX U HampasieHuUsx 3Boatonnu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHYeckoro paBHoBecus J[x. Xapaum m B. BaiinOepra,
3apoabiieBoro cxoacrea K. M. bopa), npaBuna (munumyma HO. JlubGuxa,
AKOJIOTMYECKON THUpaMuIibl JHEPTruM), rurnore3bl (rumoreza «Mupa PHK» V.
['unGepra);

yMEHHE  BJaJ€Th  OCHOBHBIMH  METOJaMH  HAyYHOTO  TIO3HAHUS,
WCIOJIb3yEeMBbIMH B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, u3MepeHue, HaONIOJCHHE, YKCIEPUMEHT), CIoco0aMu BBISBICHUS U
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B PUPOJIE;

YMEHUE BBIJICIATh CYIICCTBEHHBIC NPHW3HAKH: BHJIOB, OHOTEOIICHO30B,
IKOCUCTEM H Omocdepbl, CTAOMIM3UPYIONIETO, ABUXKYIICTO W Pa3phIBAIOIIETO
€CTECTBEHHOT O otOopa, AJITONATPUIECKOTrO u CUMIIATPUYECKOTO
BUJI000pa30BaHus, BIUSHUS JBMXKYLIUX CHJI SBOJIOLMU Ha TeHO(OH]T TOMYJISIUH,
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MPUCTIOCOOJICHHOCTH OPTaHW3MOB K Cpejie OOWTaHMs, YepeJOBaHUsI HAMpaBICHUN
ABOJTIOIUH, KPYTOBOPOTA BEIIECTB M MIOTOKA SHEPTUH B SKOCHCTEMAX;

yMEHUE YyCTaHABJIMBATh B3aWMOCBSA3M MEXAY TMPOIECCAaMU HBOJIOIUH,
JBIDKYIIMMHU CHJIAMUA aHTPOIIOT€He3a, KOMIIOHEHTAMHU DPA3JIMYHBIX SKOCHCTEM U
MIPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISIBISITH  OTJIMUUTEIBHBIE  TPHU3HAKK  JKUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpejie OOWTaHusl, a0UOTUYECKUX M OUMOTHUYECKUX
KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€ OpPraHM3MOB B  COOOIIECTBaX,
AHTPOITOIE€HHBIX U3MEHEHUM B AKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JUIS JO0Ka3aTeIhCTBA POJCTBA OPTAaHM3MOB Pa3HBIX
CUCTEMATHYECKUX TPYIII, B3aUMOCBS3U OPTaHU3MOB M CPEJIbl OOWTaHMS, €MHCTBA
YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpPaHEHHUS MHOTrooOpasusi BHJIOB U
HKOCUCTEM KaK YCIIOBHUS COCYILIECTBOBAHMSI MPUPOJIBI M UETIOBEUYECTBA;

yMEHHUE pelaTh OMOJOTUYECKUE 3aa9H, BBISBIISITH TPUUUHHO-CIICICTBCHHBIC
CBSI3M MEX]Ty UCCIICTYEMBIMU OMOJIOTHUECKUMHU TIPOIECCAMU U SBIICHUSIMH, JIeTIaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YyJIbTATOB;

YMEHHUE BBIMOJHATh JIA0OpAaTOpHBIE M MpakTU4YecKue paboThl, COOI0ATh
npaBuiia npu pabore ¢ yueOHbIM U Ta00PaTOPHBIM 000PYI0BAaHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, IMPOBEPITh HX OSKCIEPUMEHTAIbHBIMU
cpencrtBamu, (GOPMYIUPYS IElIb WCCICIOBAHUSA, AaHATW3UPOBATH TOJyYCHHBIE
pE3yNbTaThl U ACNIAaTh BHIBOJIBL;

YMEHHE Y4YacTBOBaTh B y4eOHO-HMCCIICIOBATEIILCKOM paboTe Mo OHOJIOTHH,
HKOJIOTUU W MEJMILUHE, MPOBOJAMMON Ha 0a3e HIKOJBHBIX HAY4YHBIX OOIIECTB, U
nyOJWYHO  TPEACTABIATH  MOJYYEHHBIE  PE3yJbTaThl HAa  yYCHHUYECKHX
KOH(DEpEeHITHsX;

yMEHHUE OIIEHUBATh THIMOTE3bl M TEOPUU O TIPOUCXOKIECHUH JKU3HU, YEIOBEKA
U 4YENIOBEYECKUX pac, O MPUYMHAX, MOCIEICTBUIX U CIOco0ax MpeaoTBpaIeHUs
rJ100adbHbIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIISTh OCO3HAHHBIM BBIOOp Oyayiield mnpodeccuoHamIbHON
NEATETHHOCTH B 00JIACTH OMOJIOTHH, SKOJIOTUH, TPUPOIOTIONB30BAHMS, MEAUITUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTHH, BETCPUHAPHH, CEIBCKOTO XO3SAWCTBA, MHUIIEBON
MIPOMBINIUICHHOCTH, YIIIyOJIATh TO3HABATENbHBI WHTEpPEC, HaIpaBICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Mpodeccud U MOPOAOIIKEHUE
OMOJIOTMYECKOTO 00pa30BaHUsl B OPraHU3ALUAX CPEAHEro MPOPECCHOHAIBHOIO U
BBICIIIETO0 00pa30BaHUsI.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB 1 TeM uugpoBbIie
Ne n/m P Kontpoabusie Ilpakruueckue (mudpp )
MPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypcsl
bu6mmorexa [{OK
1 buonorus kax Hayka 1 https://m.edso00.ru/863eb348
bu6mmoreka [IOK
2 JKHBBIC CHCTEMBI M HX H3YH{CHHE 2 https://m.edso00.ru/863eb348
bu6nuoreka [JOK
3 brosori ketkn 2 05 https://m.eds00.ru/863eb348
bu6nuoreka [JOK
4 XuMu4ecKasi OpraHu3arus KIeTKH 10 1 https://m.edsoo.ru/863eb348
bu6nuoreka [JOK
> CTpOCHHE H GyHKUIH KICTIH 8 2 https://m.eds00.ru/863eb348
6 OOMeH BeIeCTB U NMPEBPAIIEHUE SJHEPTUU B 9 1 bubnmnoreka [JOK
KJIETKE https://m.eds00.ru/863eb348
7 Hacnencteennas nuadopmanus u 9 05 bubanorexa [HOK
peanusanus e€ B KJIETKe ' https://m.eds00.ru/863eb348
bu6mmorexa [{OK
K i 1
8 VISHEHHBIT HHIT EIETE 0 https://m.eds00.ru/863eb348
bu6nmoreka [JOK
17 1.
o CTPOCHHE K (yHKLHH OPraHH3MOB > https://m.eds00.ru/863eb348
bubmmorexa [JOK
1 P 1.
0 a3MHOKEHUE U pa3BUTHE OPraHU3MOB 8 5 https://m.edsoo.ru/863eh348
11 I'eneTnka — Hayka 0 HaCJIE€ICTBEHHOCTH U 2 0.5 bu6nmoreka [IOK
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HU3MCHUYMBOCTHU OPraHU3MOB

https://m.edso0.ru/863eb348

bu6mmoreka [IOK

12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1 https://m.edsoo.ru/863eb348
bu6nmorexa [JOK

13 3aKOHOMEPHOCTH U3MEHUYUBOCTHU 6 1 https://m.edsoo.ru/863eh348
bu6mmorexa [JOK

14 T'enerika uenoseka 3 05 https://m.eds00.ru/863eb348
bubmuoreka [JOK

15 Cenexiusi OpraHu3MOB 4 1 https://m.eds00.ru/863eb348
bu6nuoreka [JOK

16 buotexHoJIOTHS U CUHTETHYECKasT OMOIOTHsI 4 https://m.edso0.ru/863eb348

17 PesepBHoe Bpems 1

OBIIEE KOJIJMYECTBO YACOB I10 I[TPOT'PAMME 102 13
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11 KITACC

KoanuyecTBo yacoB DJIEeKTPOHHbBIE
HanMeHoBaHMe pa3/ieioB H TeM uu@dpoBbIe
Ne n/m P Kontpoabnbie IIpakTHueckue (idpp )
NMPOrpamMMblI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchl
1 3apoKJIEHUE U Pa3BUTHE IBOJIOLMOHHBIX 4 bub6mmoreka [IOK
MpeACTaBICHUIN B OMOJIOTUH https://m.edsoo.ru/863eb348
N bubmuoreka [JOK
2 M 14 2
HXPOIBOITIOLHA | €€ PEsyIBTaTH! https://m.edsoo.ru/863eb348
3 Makpo3BoIOLUs U €€ Pe3yIbTaThl 6 bubmorexa [JOK
P t pesy https://m.edso00.ru/863eb348
4 [IpoucxoxaeHue u pa3BUTUE )KU3HU Ha 15 15 bubnnorexa [JOK
3emite ' https://m.eds00.ru/863eb348
bubmuoreka [{OK
IT - 1 1
5 POUCXO0XKIECHUE YETIOBEKA — AHTPOIIOTEHES 0 https://m.eds00.ru/863eb348
DKOJIOTHS — HayKa O B3aUMOOTHOIICHHSIX
6 OpraHU3MOB M HaJIOPTaHU3MEHHBIX CHCTEM 3 0.5 bubmorexa HOK
P . HoP . ' https://m.eds00.ru/863eb348
C OKpY’Karomiei cpeaon
bubnuoreka [JOK
7 9 1.5
Oprastusmsl it cpesa oOHTaiis https://m.eds00.ru/863eh348
. bubnuorexa [JOK
8 IKONOTHsI BUAIOB M NOMY AU d 0.5 https://m.edsoo.ru/863eb348
9 DKOJIOTHA COOOIIECTB. DKOJIOTUYECKUE 12 05 bu6nmoreka [JOK
CHCTEMBI ' https://m.eds00.ru/863eb348
bubmmorexa [JOK
1 b -
0 Mocepa — riobarkKas sKocucTeMa 6 https://m.edso00.ru/863eb348
11 YenoBek U OKpysKarolas cpeaa 6 bu6nmoreka [IOK
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12 PezepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

7.5

https://m.edso0.ru/863eb348
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IHHOYPOYHOE INTAHUPOBAHHUE

«O6Hapyx’eHHne OeJIKOB ¢ TOMOIIbIO

10 KUIACC
KosmuecTBo yacos DJIEeKTPOHHBIE
Tema ypoxka Kontpoabnbsie IlpakTuueckue Aata LA
Bcero u3ydyeHusi oOpa3zoBaTe/ibHbIE
padoThbI padoThbI
pecypchbl
buonorus kak KOMIUIEKCHas HayKa U 1 bubmmorexa [JOK
KaK 9acTh COBPEMEHHOTO O0IIeCTBa https://m.edsoo.ru/863eb348
JKuBbI€ cHCTEMBI M MX CBOWCTBA 1 bubmmorexa LIOK
https://m.eds00.ru/863eb348
YpoBHEBas OpraHu3anus KUBbIX 1 bubnuorexa [JOK
CUCTEM https://m.eds00.ru/863eb348
Wcropust OTKpBITUS U U3YUYEHUS 1 bubnnorexa [JOK
knetku. Knerounas teopus https://m.eds00.ru/863eb348
MeTto bl MOJIEKYISIPHOM U KJIETOYHOH
ounonoruu. [IpakTnueckas pabora
«M3ydyeHre METO0B KJIETOUHOU 1 05 bubnuoreka [IOK
Ouonoruu (xpomarorpadus, https://m.eds00.ru/863eb348
anekTpodopes, nuddepeHnnaibHoe
uentpudyruposanue, [TLP)»
XUMHYECKUN COCTaB KIETKU 1 bubmmorexa [JOK
https://m.eds00.ru/863eb348
MunepanbHble BELIECTBA KJIETKH, UX 1 bub6nuorexa [IOK
Ouoornueckas poib https://m.edsoo.ru/863eb348
Opranuydeckre BEIECTBa KIETKH —
oenku. Jlaboparopnas pabota 1 0.5 bubmorexa HOK

https://m.edsoo.ru/863eb348
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Ka4CCTBCHHBIX peaKuHﬁ»

9 CaoiicTBa, K1accuduKaims u bu6munorexa [JOK
(GyHKIIMHN OeNKOB https://m.eds00.ru/863eb348
10 Oprannueckue BeUIeCTBa KIETKH — bubmmnorexa [JOK
YTJIEBOIBI https://m.edsoo.ru/863eb348
1 Oprannueckue BeUeCTBA KIIETKH — bubnuorexa [JOK
JIMINABI https://m.edsoo0.ru/863eb348
Hyxnennossie kucnotsl. JIHK n PHK.
JIaGoparopHas pabota
12 «I/Iccie OIl:aHI/I: HYKJIEHHOBBIX 0.5 bubmorera [JOK
s K ' https://m.eds00.ru/863eb348
KHCJIOT, BBIJIETIEHHBIX M3 KIETOK
Pa3IMYHBIX OPTAHU3MOBY
13 Crpoenue u ¢pynkiuu ATO. Jlpyrue bubnuorexa [JOK
Hykieosuarpudocdars (HTD) https://m.edso0.ru/863eb348
Cexksenuponanne JIHK. Metoabl
14 FGHOMI/IKE T aHCKI[I/IHTOMI/IKI/III buGnnorexa [IOK
1P P ’ https://m.eds00.ru/863eb348
MIPOTEOMHKH
bu6muorexa [JOK
15 M 5
CTOb! CTPYKTYPHOH OnosoruH https://m.eds00.ru/863eb348
16 Tunsl knetok. [Ipokapuornueckas bubnnorexa [JOK
KJIETKa https://m.edso0.ru/863eb348
CtpoeHHEe 3YKapUOTHICCKON KICTKH.
17 IIpakTuyeckas padora «3yuenue 0.5 bubmorexa HOK
p . p . y ' https://m.eds00.ru/863eb348
CBOMCTB KJIETOUHOM MEMOpPaHbBI»
18 IToBepXHOCTHBIM anmapar KIETKH bubmmorexa [TOK
p p https://m.edsoo0.ru/863eb348
19 OpHoMeMOpaHHbIE OPTraHOU/IBI 05 bubnuorexa [JOK

kietku. [Ipaktuueckas pabota

https://m.edso0.ru/863eb348
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20

21

22

23

24

25

«I/ISYT-ICHI/IC JBHOXKXCHMA LIUTOINIa3MbI B
PACTUTCIIBHBIX KJICTKAX»

ITonmyaBTOHOMHBIE OPraHOWIbI
KJIETKH: MUTOXOHAPUH, ITACTU/IBI.
JlaGoparopHas pabota
«HccnenoBanue mia3smMonnsa u
JIeTIa3MOJIN3a B PACTUTEIIbHBIX
KJIIETKax»

HeMeM6paHHBIe OpTraHOUABI KJICTKH

Crpoenue u pyHKIUH 1pa

CpaBHHUTEIIbHAS XapaKTEPUCTUKA
KJICTOK 3yKapuoT. JlabopaTtopHas
pabota «/3ydeHne CTpOCHUS KIETOK
Pas3IMYHBIX OPTaHU3MOBY

ACCHMHHHHI/ISI U JUCCUMWIIAIIUA —
JIBE CTOPOHBI MeTabonu3Ma. Turb
obmeHna BemiecTB. JlabopaTopHas
pabota «3ydeHne KaTaauTHIeCKOM
aKTUBHOCTH (DepMEHTOB (Ha mpumepe
aMHJIa3bl WK KaTala3bl)»

@epMEHTAaTUBHBIN XapaKTep peakui
KJIETOYHOTO MeTaboym3Ma.
JlabopaTtopnast pabota «3yuenue
(bepMEeHTAaTUBHOTO pacCIICTIIICHUS
MIEPOKCHJIa BOJOPO/Ia B PACTUTEIBHBIX
Y )KMBOTHBIX KJIETKaX»

0.5

0.5

0.5

bu6mmoreka [JOK
https://m.edso0.ru/863eb348

bu6mmoreka [{OK
https://m.edsoo.ru/863eb348

bu6nmnorexa [JOK
https://m.edso0.ru/863eb348

bu6mmoreka [JOK
https://m.edsoo.ru/863eb348

Bbu6nmorexa [JOK
https://m.edsoo.ru/863eb348

bubmnoreka [HOK
https://m.edsoo.ru/863eb348
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26 benku-akTuBaTOpH U OCIIKU- bubnnorexa [JOK
MHTUOUTOPHI https://m.eds00.ru/863eb348
. bubnuorexa [JOK
21 ABTOTPOGHBI THII 00MCHA BeIICCTB https://m.edsoo.ru/863eb348
bubmuoreka [{OK
28 doroces https://m.eds00.ru/863eb348
XemocunTes. JlabopaTtopHas pabota
29 «CpaBHeHHe Tpo1ieccoB POTOCHHTE3A 0.5 bubmorexa HOK
https://m.eds00.ru/863eb348
U XEMOCHHTE3a»
AHa’poOHbBIe opraHu3Mbl. Bubt
30 oposxenus. JlabopaTopHas paborta bubnuorexa [JOK
«CpaBHEHHE TTPOIIECCOB OPOKECHUS U https://m.eds00.ru/863eb348
JIBIXAHUSD)
AspoOHBIE OpraHU3MBbl. DTarbl
HHEPreTHYECKOro oOMeHa. DHeprus
31 MeMOPaHHOTO I'paJMeHTa MPOTOHOB. bubnuorexa LIOK
B https://m.edsoo0.ru/863eb348
Cunre3 AT®: Pabora npoTOHHOM
AT®-cunTa3sl
O06001IeHE ¥ cUCTEMAaTU3aIUA
3HaHui o Teme "OOMeH BelecTB 1
39 MpeBpaIlICHUE SHEPTUH B KieTke" / bubnnorexa [JOK
Konrponbnas pabora no reme "O6MeH https://m.edsoo.ru/863eb348
BEILIECTB U MPEBpAICHUE YHEPTUU B
KJeTke"
33 Peakinu MaTpuyHOTO CHHTE3a bubnmorexa [IOK
https://m.edso00.ru/863eb348
34 Tpanckpunuus — MaTpU4YHbIA CUHTE3 bub6nuoreka [IOK

PHK

https://m.edsoo.ru/863eb348
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bu6mmorekxa [JOK

T N
3 DAHCIGIYET 1 €6 JTatibt https://m.eds00.ru/863eb348
36 KoaupoBanue amuHokucnot. Pois bu6nuoreka [IOK
pubocom B OmocuHTe3€e Oenka https://m.edso00.ru/863eb348
37 Opranuszanus reHomMa y IpoKapuoT U bubnnorexa [JOK
JYKApUOT https://m.eds00.ru/863eb348
MounekysspHble MEXaHU3MBbI bubnnorexa [JOK
38
AKCIPECCUU T'€HOB Y 3YKAPUOT https://m.eds00.ru/863eb348
Bupycsl — HekneTouHble HOpMBI
39 JKU3HH 1 OOJIUTaTHBIEC TAPA3UTHI. 05 bub6mmorexa [IOK
I[MpakTudueckas pabora «Co3mnanue ' https://m.edso0.ru/863eb348
MOJIEIIA BUPYCa»
40 BupycHsle 3a005eBaHus yenoBeka, bu6nuoreka [IOK
KUBOTHBIX, PACTCHUHN https://m.eds00.ru/863eb348
41 HanorexHomoruu B OMONIOTHH H bu6mmoreka [JOK
MEIUIINHE https://m.edsoo.ru/863eb348
. bubnuorexa [JOK
42 XK
VISHEHHDBIH HHICT FOICTIH https://m.eds00.ru/863eb348
bu6mmorexa [JOK
43 M i HK
ATPHHbIT CiHTes /| https://m.eds00.ru/863eb348
Xpomocomsl. Jlaboparoprasi pabota
44 «M3yueHne XxpoMOCOM Ha TOTOBBIX 0.5 brbmmorexa [OK
i P ' https://m.edso00.ru/863eb348
MUKpOIIpenapaTax»
bu6mmoreka [JOK
45 —
JleeHHE KIeTICH — MHTO3 https://m.eds00.ru/863eb348
Tunsl knetok. Kapuokunes u
bu6mmoreka [IOK
46 IIUTOKUHE3. Perymsius »Ku3HEHHOTO 0.5

uKia kietok. JlabopatopHas padora

https://m.edsoo.ru/863eb348
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«Habmronenne MuTo3a B KJIeTKax
KOHYMKA KOpENIKa JIyKa (Ha FOTOBBIX
MUKpOIpenaparax)»

O06001IeHE ¥ cCUCTEMAaTA3aIUA
3HaHuH 1o TeMaM "HacnencTBenHas
nH(popMaIus 1 peanu3anus ee B

bu6mmorexa [JOK

47
knetke", "JKu3HeHHbIH HUKIT KIeTKU" / https://m.edsoo.ru/863eb348
KonTponbhas paboTa no teme
"Peakuuu MaTpuyHOro cuHTe3a"
48 Opranusm Kak eIMHOE 11eJI0e bubmorexa HOK
P A i https://m.edso00.ru/863eb348
Txanu pacrenuid. JlabopaTopHas bubnnorexa [IOK
49 . . 0.5
pabota «3y4ueHue TkaHel pacTeHUI» https://m.edso00.ru/863eb348
TkaHM )KUBOTHBIX M YEJIOBEKA. Eub 1OK
nonmoTeka
50 Ha60pvaTopHa}1 pabora «3yyeHue 0.5 httos://m.edsoo.ru/863¢b348
TKaHEH )KHBOTHBIX»
Opranbl. CUCTEMBI OPraHOB. BuG 110K
noIMoTEKA
1 " .
> JlaGopatopras padora «Isyuerne 05 https://m.edso00.ru/863eb348
OpTaHOB I[BETKOBOT'O PACTEHUS
bu6mmoreka [IOK
52 O
11Opa TEI1a OpratusMon https://m.edso00.ru/863eb348
bu6mmoreka [JOK
53
HABHIKEHHE OPraHH3MOB https://m.edso00.ru/863eb348
bu6mmorekxa [JOK
54 IT
HTAHHE OpranisMos https://m.edso00.ru/863eb348
55 [InTanue MO3BOHOYHBIX JKMBOTHBIX. bubnuorexa [JOK
[InieBapuTenbHas cucTema 4esioBeKa https://m.edsoo.ru/863eb348
56 JlpIxaHne opraHu3MoB bu6mmoreka [JOK
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57 JIpIXaHue MO3BOHOYHBIX JKUBOTHBIX M bubmuorexa [JOK
yeJoBeKa https://m.edso0.ru/863eb348
58 TpaHcIopT BELMIECTB Y OPraHU3MOB bubmmorexa [TOK
p PT BCIIECT y Op https://m.eds00.ru/863eb348
59 KpoBeHocHas cucteMa nmo3BOHOYHBIX bubnnorexa [JOK
JKUBOTHBIX U UEJIOBEKA https://m.edsoo.ru/863eb348
60 Brigenenne y opraausmoB buGnnorexa [IOK
a yop https://m.edsoo.ru/863eb348
61 3amnmra y opraHu3sMoB Bubmaorexa ITOK
Hl yop https://m.edsoo.ru/863eb348
62 MMmyHHAd cucTeMa 4eloBEKA bubnnorexa [IOK
y https://m.edsoo.ru/863eb348
63 Pa3apaxkuMocTs U perynsanus y bubnnorexa [JOK
OpraHu3MOB https://m.eds00.ru/863eb348
I'yMopansHas peryisaius u
64 SIZM 01? WHHAA (I:)I/ICZCMI: JKUBOTHBIX U bubmmorexa LHOK
AOKP https://m.edsoo.ru/863eb348
yeJI0BeKa
65 DopMBI Pa3MHOXKEHUS OPTaHU3MOB buGnnorexa [IOK
PMBLP p https://m.edsoo.ru/863eb348
bu6mmoreka [IOK
66 I1
OMTOBOC PASMHOMCHHC https://m.edsoo.ru/863eb348
bu6mmnorexka [JOK
67 Meii
enos https://m.edsoo.ru/863eb348
I"amerorenes. OOpa3oBaHue u
68 Pa3BUTHE MOJIOBBIX KIETOK. 05 bubnuoreka [IOK

JlaGopatopHnas pabora «3yuenue
CTPOCHUS TTOJIOBBIX KJIETOK Ha

https://m.edsoo.ru/863eb348
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TOTOBBIX MHUKpPOIIpCIIapaTax»

69 NuauBuayanbHOE pa3BUTHE bub6mmorexa [IOK
OpraHU3MOB — OHTOT€HE3 https://m.edso0.ru/863eb348

70 3akiaJKa OpraHoB U TKaHEH U3 bubmmnorexa [JOK
3apOABIIIEBBIX JINCTKOB https://m.eds00.ru/863eb348
Poct u pa3BuTHE KUBOTHBIX.

7 JlaGopaTopHnas pabota «BrlsiBiieHHE 05 bubnnorexa [JOK
MPU3HAKOB CXOJICTBA 3aPOJBIIIECH https://m.edsoo.ru/863eb348
MMO3BOHOYHBIX JKUBOTHBIX)

Pa3smMHOXeHMe U pa3BUTHE PACTEHUM.

79 JlabopaTtopnas pabora «CtpoeHue 05 bubnuorexa [JOK
OPTraHOB Pa3MHOEHUS BBICIIUX https://m.edso00.ru/863eb348
pacTeHU»

O06001IeHE ¥ cUCTEMAaTU3aIUI
3HaHui 1o Teme "CTpoeHue nu

73 dbyHKIMH OpraHu3MoB" / bubmorexa HOK

https://m.edso0.ru/863eb348
KonTponbnas paboTa mo teme
"Crpoenue U GyHKIIUN OPAHU3MOB"
HcTopust CTAHOBJICHUS M Pa3BUTHS
TCHETUKU Kak HaykKu. OCHOBHBIC

74 MOHSTHS U CUMBOJIBI TEHETUKH. 05 bu6mmorexa [JOK
JlaGopaTtopHnas pabdota «lpozoduiia https://m.edso00.ru/863eb348
KaK 00BEKT r€eHETHIECKHIX
HCCIICIOBAHUI»
3aKOHOMEPHOCTH HACIEAOBaHUS

75 NpU3HAKOB. MOHOTUOpUIHOE 05 bubnuoreka [IOK

ckpeumBanue. [IpakTuueckas padora
"N3y4yeHue pe3ynbTaToB

https://m.edso0.ru/863eb348
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MOHOTHOPHIHOTO CKPELIMBAHUS Y
npo3oduisr”

76 [TuTonoruyeckre OCHOBBI bubmmoreka IIOK
MOHOTHOPHIHOTO CKPEIIUBaHUS https://m.edsoo.ru/863eb348

77 AHanu3upytoiee CKpeluBaHme. bubnnorexa [JOK
Henosnnoe nomunnpoBanue https://m.edso00.ru/863eb348
JuruGpunHoe ckpeniuBaHue.

78 [TpakTuyeckas padora «M3yuenue 05 bubnnorexa [JOK
pe3yIbTaTOB IUTUOPUIHOTO https://m.eds00.ru/863eb348
CKPEIIMBAHUSA Y APO30(DUITBD)

79 [{uTosmornyecknue OCHOBBI bubinmoreka [IOK
JTUTHOPHUTHOTO CKPEITUBAHUS https://m.edsoo.ru/863eb348

80 CueruieHHOe HACJIeJOBaHNIE bu6mmoreka [IOK
MPU3HAKOB https://m.edso0.ru/863eb348

81 XpoMOCOMHas TEOpUs bubnuoreka [IOK
HACJIEACTBEHHOCTH https://m.eds00.ru/863eb348

bubnnorexa [JOK

82 Peneriia nona https://m.edso:)_.[ ru/863eb348

83 ['eHOTHI KaK IIETOCTHAs CUCTEMA bubmmorexa LIOK

https://m.eds00.ru/863eb348

84 I'eHeTn4eCKUil KOHTPOJIb PA3BUTHSL bu6nuoreka [IOK
pacTeHu, )KUBOTHBIX U YEJIOBEKA https://m.eds00.ru/863eb348

85 N3meH4nBOCTH MpU3HAKOB. Buabl bubnnorexa [JOK
W3MEHYUBOCTHU https://m.eds00.ru/863eb348

86 MonudukanoHHas I3MEHYUBOCTh ng:;;fg;?ﬁg 636348

87 BapuanunoHHbI psii ¥ BapUallMOHHAs 05 bubnuorexa [JOK

KkpuBas. JJaboparopHas pabota

https://m.edso0.ru/863eb348
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«HMccnenoBanue 3aKOHOMEPHOCTEN
MOJTU(UKAITIOHHONH N3MEHUYUBOCTH.
ITocTpoeHre BapuallMOHHOTO psiia U
BAPUALIMOHHOMN KPUBON»

I'eHoTHIIMYECKASI U3MEHUUBOCTb.

bu6mmoreka [JOK

88
KomOuHaTHBHAs N3MEHUYUBOCTH https://m.edso0.ru/863eb348
MyTtannoHHasi HK3MEHYUBOCTD.

89 [TpakTnueckas pabora «MyTtauuu y 05 bubmmorexa [JOK
Ipo30¢uiIsl (Ha TOTOBBIX ' https://m.eds00.ru/863eb348
MHKpOIIpenaparax )
3aKOHOMEPHOCTH MYTAallMOHHOTO

90 npoliecca. JIUTeHETUKA U bubmmorexa LOK

poreecd. https://m.eds00.ru/863eb348
SIUT€HOMHUKA
O000111eHIE U CUCTEMATH3ALUSA 10
teme "['eHeTHKa - HayKa O

91 HACJIEACTBEHHOCTHU Y U3MEHYUBOCTHU 0.5 bubmmorexa LOK
| ' https://m.eds00.ru/863eb348

opranu3zmoB" / KoHTposbHas pabota
o teme "['eneTuxa"
I'eneTtuka yenoseka. IIpakTuueckas

92 abora "CocTraBiieHHE U aHAJIN3 Bubmorexa OK
P on https://m.edsoo.ru/863eb348
POIOCTIOBHOM

93 MeToabpl MEIULIMHCKON TeHETUKHA Bubmorexa OK

a ML https://m.edso0.ru/863eb348
3HayeHNEe MEIUIIMHCKON TEHETUKHY B
94 MIPEIOTBPAILEHUN U JIEYUCHUU 0.5 bubmmorexa LHOK
P P . ' https://m.edso00.ru/863eb348
FeHETUYECKUX 3a00I€BaHNI YEIOBEKA
95 OCHOBHBIC TIOHSITHS CCJICKIIUH. 05 bubmuoreka [{OK

JlaGopatopHas pabota "M3yuenue

https://m.edsoo.ru/863eb348
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COPTOB KYJIbTYPHBIX paCTEHUN 1
MOPOJ] IOMAIITHUX KUBOTHBIX"

MeTo/b1 CeneKIIMOHHOM paboThI.

bubmnoreka [IOK

% Jlaopatopras pabota HSY?SHHe 1 https://m.eds00.ru/863eb348

METOJIOB CEeNEeKIINU PAaCTeHUN
OCTHIKE CeleK acTeHuN

97 iHBT)I;HHI){(H;I_I aJIIcTI/ILtIIT(/:IKI;ﬂ Tag::aﬂ 1 bubmmorexa [JOK

| P o P https://m.eds00.ru/863eb348
[IpuBuBKa pacTeHHit

CoxpaHenue, U3yueHnue

98 Hcr)fcr))ﬂf:s;:;H;t Z:H:;/II/I‘I:CKI/IX 1 0.5 bubmmorexa [JOK

' https://m.edso0o.ru/863eb348

pecypcos
buoTtexHomoTHs KaK Hayka U 0Tpacib

99 npousBojcTBa. [IpakTuyeckas padora 1 bu6nuoreka [IOK
"N3yueHne 00BbEKTOB https://m.edso00.ru/863eb348
OnoTexHOIOTHH"

100 OcCHOBHBIE HaIpaBJICHUS 1 bubnnorexa [JOK
CUHTETUYECKUI OUOIOTHH https://m.eds00.ru/863eb348

101 XPpOMOCOMHAsI U TeHHAsI HHKEHEPHS

102 MeauimHcKre OMOTEXHOJIOT T

OBIIEE KOJIMYECTBO YACOB I10
. 102 0 135

ITPOTPAMME
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11 KITACC

Tema ypoka

OposmouronHas Teopust Y. lapuna

JIBrKyIME CHIIbI DBOJIIOLIMY BUIOB
no Y. Jlapeuny

Boprba 3a cymecTtBoBanue,
€CTECTBEHHBIN U UCKYCCTBEHHBIN
otoop

DopMHUpPOBAaHNE CUHTETUYECCKON
TEOPHUH BOJIOLIUN

DTarbl HBOIIOIIMOHHOTO MPOIecca:
MUKPOIBOIIOIUS 1 MaKPO3BOJIOLIUS
HOHYJUIIII/ISI — JJICMCHTAapHas
€MHULIA HBOJIIOLNN

3aKOH T€HETUYECKOTO PAaBHOBECHS
JIx. Xapnu, B. BaituOepra.
JlabopartopHas paboTa «BrisBicHHE
M3MEHUYMBOCTH Y 0COOEH OJTHOTO
BUIA»

DnemMeHTapHbIe (HPAKTOPHI IBOJIOIUN

Db ekt ocnoBaremst. dpdexr
OyTBUIOYHOTO TOPJIBIIIKA

KoaudecTBO 9acoB

Bcero

KonTpoabhbie
padoThbI

IIpakTnueckmne
padoThbI

0.5

Jara
H3ydeHusl

DJIEKTPOHHBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

Bbu6mmorexa [JOK
https://m.edsoo.ru/863eb348

Bbu6mmnorexa [JOK
https://m.edsoo.ru/863eb348

bu6nmoreka [JOK
https://m.edso0.ru/863eb348

bu6mmoreka [JOK
https://m.edsoo.ru/863eb348

bu6mmoreka [JOK
https://m.edso0.ru/863eb348

bu6mmoreka [JOK
https://m.edsoo.ru/863eb348

bu6nmorexa [JOK
https://m.edso0.ru/863eb348

bubmuoreka [{OK
https://m.edsoo.ru/863eb348

bubmuoreka [{OK
https://m.edsoo.ru/863eb348
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10

11

12

13

14

15

16

17

18

Murpauuu. M3o0aumumn nomyJsiuii:
reorpaduyeckas, OuonornuecKas

EcrectBennsiii 0TOOp —
HaMpaBIAOMUN (HaKTOP IBOJIIOLHUU

[TostoBoi#t 0TOOP

[IpucrocoOIeHHOCTh OPraHN3MOB Kak
pe3yabTaT MUKPOIBOJFOIIHH.
JlabopaTtopHas pabota «3y4ueHue
apoMop(O30B ¥ UAHOAAANITAIIAN Y
PACTECHUI U )KUBOTHBIX»

[Ipumeps! npucnocobsieHut y
OpraHu3MoB: MOP(HOJIOTHIECKHE,
(dusnonornueckue, ONOXMMHUICCKHE,
noBeneHueckue. JlabopaTopHas
pabota «IIpucnocobnenus
OpPTraHU3MOB U UX OTHOCHUTEIIbHAS
11e1ecoo0pa3HOCTh)»

Bupn, ero xputepun u CTpyKTYypa.
JlaGopartopHas pabota «CpaBHeHUE
BUJIOB TI0 MOP(OJIOTHYECKOMY
KPUTEPHIO»

CrpykTrypa Buza

Bunoobpa3oBanue kak pe3yapTar
MHUKPO3BOJIIOLUN

CBs13b MUKPO3BOJIIOLNH U
SMUIEMHUOJIOT U

0.5

0.5

0.5

bu6mmorekxa [JOK
https://m.edso0.ru/863eb348

bubmnoreka [IOK
https://m.edsoo.ru/863eb348

bubnnoreka [IOK
https://m.edsoo.ru/863eb348

bu6mmoreka [{OK
https://m.edsoo.ru/863eb348

bu6mmorekxa [JOK
https://m.edsoo.ru/863eb348

bu6mmoreka [JOK
https://m.edso0.ru/863eb348

bu6nmoreka [JOK
https://m.eds00.ru/863eb348

bu6nmoreka [JOK
https://m.edsoo.ru/863eb348

bubmnoreka [IOK
https://m.edsoo.ru/863ebh348
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Maxkpo3BoIOLHS.

19 [TaneoHTOMOTUYECKUE METOBI bubmmorexa [TOK
A https://m.eds00.ru/863eb348
W3Yy4YE€HUs 3BOIIOLUN
20 buoreorpaduyeckne MeTObI bubnnorexa HOK
W3YUYEHHUS IBOIIOLIUU https://m.edsoo.ru/863eb348
OMOPHOIOTHYECKHE U CPABHUTEIHHO-
21 Mop(}oI0ruuecKre MeTo 1bl U3yUeHHs bubmmorexa LIOK
P A - https://m.eds00.ru/863eb348
IBOJTIOINH
MoneKynapHO-TEHETUYECKHUE,
22 OMOXMMHYECKHE U MATEeMAaTUICCKUE bubmmorexa [JOK
https://m.eds00.ru/863eb348
METO/Ibl U3yUYEHUS IBOIOLUN
Bbu6nmnorexa [JOK
23 06
HHHE SAROHOMEPHOCTH SBOIIOTNTA https://m.eds00.ru/863eb348
24 AJlanTMBHAs pajidalus. bubnnorexa [JOK
HepaBHOMEpPHOCTH TEMIIOB 3BOJIIOLUU https://m.edso00.ru/863eb348
o5 HayuHble runoTe3sl MporucX0XKACHUS bubnnorexa [JOK
YKU3HU Ha 3emiie https://m.edso00.ru/863eb348
26 JloHayuHbIe IpeACTAaBIEHUS O bubmumorexa [IOK
3apOXKACHUM KU3HU https://m.edso0.ru/863eb348
97 OCHOBHBIE 3Tanbl HEOPTaHUYECKOU bubnnorexa [JOK
3BOJIIOLIAH https://m.eds00.ru/863eb348
28 I'umoTe3sl 3apokIeHUS KU3HU bubmmorexa [JOK
PO https://m.eds00.ru/863eb348
Hcrtopus 3emiu u MeToasbl €€
29 uzyuenus. Jlaboparopnas pabota 05 bu6nuoreka [IOK
«3ydyeHue u onrcanue HCKOMaeMbIX ' https://m.eds00.ru/863eb348
OCTAaTKOB JAPEBHUX OPTaHU3MOBY
30 HauanbHbie 3Tanbs opraHu4eckoi bubnnorexa [JOK
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3BOJJIFOIINH

https://m.edso0.ru/863eb348
bu6mmorexa [JOK

31 IBOIIOLIS DYKAPHOT https://m.eds00.ru/863eb348
OCHOBHBIE 3TaIlbl 3BOTIOIUN
39 pactuTenbHOro mupa. Ilpakrnueckas 05 bubnnorexa [JOK
paborta «M3yuenne ocoOeHHOCTEH https://m.edso00.ru/863eb348
CTPOEHUS PaCTCHUH Pa3HBIX OT/AEIOBY
33 OCHOBHBIE 3TaIbl YBOTIOLNHI bubmuoreka [JOK
YKUBOTHOT'O MUpPa https://m.eds00.ru/863eb348
DBouIOLUS )KUBOTHBIX. [IpakTHueckas
34 pabora «M3ydeHne ocodbeHHOCTEH 0.5 bubmmorexa [JOK
https://m.edso0.ru/863eb348
CTPOEHUS TIO3BOHOYHBIX )KHUBOTHBIX)
35 PazButue xu3Hu Ha 3emMie 1o 3pam u bubnmnoreka [JOK
[epro1aM https://m.eds00.ru/863eb348
36 MaccoBble BEIMUpaHUS — bubnnorexa [JOK
3KOJOTUYECKUE KPUZUCHI TPOIIIIOTO https://m.eds00.ru/863eb348
37 CoBpeMEeHHBIN YKOTOTHIECKUN bubnnorexa [JOK
KPH3HC, €r0 0COOCHHOCTH https://m.edsoo.ru/863eb348
CoBpeMeHHas cucrema
38 opranndeckoro Mmupa. OCHOBHBIE bubnnorexa [JOK
CHUCTEMAaTUYECKHE IPYIIIIBI https://m.eds00.ru/863eb348
OpPTraHu3MOB
O06o0011eHNEe U CUCTeMATU3AIUS
3HaHUU 10 TeMaM "MUKpO3BOIIOLUS
39 u ee pe3ynbTaThl”, "MaKkpoIBOIIOLUSA bubmmorexa LIOK
. https://m.eds00.ru/863eb348
u ee pe3ynbrarhl'"/ KonTponbHas
pabora o Teme "DBomronus"
40 AHTpPOIIOJIOTHSI — HayKa O 4Y€JIOBEKe bub6nuoreka [IOK
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PazBuTue npeacrabieHuit o

https://m.edso0.ru/863eb348
bu6mmorekxa [JOK

41
IIPOUCXO0XKICHUHU YEI0BEKa https://m.edsoo.ru/863eb348
MecTto desoBeka B cucteMe
opranuueckoro mupa. JlabopatopHas
42 abora «M3yueHue ocoOeHHOCTEN 0.5 bubmmorexa LOK
p yi ' https://m.eds00.ru/863eb348
CTPOCHHS CKEJIeTa YeIIOBEKa,
CBSI3AHHBIX C TIPSIMOXOXKICHHEM)
43 JIBYOKyIIME CHIIBI aHTPOIIOTCHE3a bubmorera [JOK
ym p https://m.edsoo.ru/863eb348
CooTHOILIEHNE ONOJIOTHYECKUX U
44 COIMATBHBIX (PaKTOPOB B bubmorexa HOK
H p https://m.edsoo.ru/863eb348
AHTPOTIOTCHE3e
45 OCHOBHBIE CTaAUN AaHTPOIIOTEHE3A bubmorexa LHOK
a p https://m.edsoo.ru/863eb348
46 [TaseoreHeTnka 1 majacoreHOMHUKA bubmmorexa LIOK
https://m.edsoo.ru/863eb348
47 DBOJIOUS COBPEMEHHOI'O YETIOBEKA bubnnorexa [JOK
H p https://m.edsoo.ru/863eb348
UYenoseueckue pacsl. [IpakTrueckas
48 abota «V3ydeHune 3KOJIOrMYEeCKUX 0.5 bubnnorexa [IOK
P . i ' https://m.edso00.ru/863eb348
ananTanniil YeJIoBeKay
49 MexIuCIUIIIIMHAPHBIE METO/IbI bubnmnorexa [JOK
AHTPOIIOJIOTUHU https://m.eds00.ru/863eb348
50 3apokIeHne U pPa3BUTHE DKOJIOTUHU bubmorexa LIOK
POHA P https://m.edsoo.ru/863eb348
51 Metonst skonorun. JlabopaTtopHas 05 bu6mmoreka [IOK

pabota «/3y4yeHne MeTo10B

https://m.edso0.ru/863eb348
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OKOJOTHYCCKHUX I/ICCJ'IeI[OBaHI/II‘;I»

59 3HadYeHNE SKOJIOTHISCKUX 3HAHUHN TSI bubmuoreka [JOK
YeJI0BeKa https://m.edso0.ru/863eb348
Bbu6muorexa [JOK
53 JKOIOIHHCCKHE (AKTOPEL https://m.edso0.ru/863eb348
Abuotnueckue akropsl. CBeT Kak
9KOJIOTUYECKUM (PaKTop.
54 JlaGopaTtopHas pabota «BrisBieHne 0.5 bubmmorexa [JOK
. https://m.edsoo.ru/863eb348
MPUCTIOCOOIEHHUI OpraHU3MOB K
BIIUSTHUIO CBETa»
AbGuotndeckue GakTopsl.
TeMneparypa Kak 3KOJIOTHYECKUI
55 ¢akrop. JlabopaTopHas pabota 05 bubnuorexa [JOK
«BpIsIBIIEHHE TTPUCTIOCOOICHUI https://m.edso0.ru/863eb348
OpPraHU3MOB K BIUSHHUIO
TEMIEPaTypb»
AbuoTtnieckue haxkTopsl. BiaxxHocts
KaK 9KOJOTUYECKUM PaKTop.
56 JlaGopaTopHas pabora 0.5 bubmmorexa [JOK
https://m.edso00.ru/863eb348
«AHaTOMHYECKHE 0COOEHHOCTH
pacTeHHiA U3 pa3HbIX MECT OOUTAHUSD)
bu6mmoreka [JOK
S Cpeset obuTaHHs Opranu3MOB https://m.eds00.ru/863eb348
58 buonoruueckue puTMsl bubnrorexa LIOK
https://m.edso00.ru/863eb348
Bbu6mmorexa [JOK
>9 AHHEHITblE QOPMbI OPTAHH3MOB https://m.eds00.ru/863eb348
60 buotuueckue pakTopsr bubmmoreka [JOK
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61

62

63

64

65

66

67

68

69

70

71

3HaueHHe OMOTHYECKIX
B3aUMOJICHCTBUM /JIS CYILIECTBOBAHUS
OpPTraHU3MOB B CpeJie 0OUTaHHS

DKOJIOTHYECKHE XapaKTCPUCTHUKU
MonmyJsigun
OCHOBHBIC ITOKa3aTEIIN JIL0)10"A15200050%

YHCIIEHHOCTD, TNIOTHOCTh, BO3pAaCTHAs
Y TI0JIOBAsi CTPYKTypa

OcHOBHBIE TIOKA3aTENN NOMYJISALNN:
POK1aeMOCTh, IPUPOCT, TEMII POCTAa,
CMEPTHOCTb, MUTPALIUU
OKoJjorudeckasi CTpykTypa
HOIYJISILIUA

JlnHaMyKa nomymisinuu u e€
perynsanus

Kpussle pocTa ynciaeHHOCTH
nonyssiuuy. KpuBble BBKUBaHUS
OKoJjoruyeckasl HUIa BUAA.
JlaboparopHast paboTa
«IIpucnocobneHus: cemsiH pacTeHUI K
pacCeIIeHUIO»

Bun xak cucrema nonyJisiui

3aKOHOMEPHOCTHU MOBEJCHUS U
MHTpaLUi )KUBOTHBIX

Co00111€CTBO OPTraHU3MOB —
OHOLIEHO3

0.5

https://m.edso0.ru/863eb348

bu6mmoreka [JOK
https://m.edso0.ru/863eb348

bu6mmoreka [JOK
https://m.edso0.ru/863eb348

bubmnoreka [IOK
https://m.edsoo.ru/863eb348

bu6nmorexa [JOK
https://m.edsoo.ru/863eb348

bu6mmoreka [JOK
https://m.edso0.ru/863eb348

bu6mmoreka [JOK
https://m.edso0.ru/863eb348

bu6mmoreka [JOK
https://m.edsoo.ru/863eb348

bu6mmorexa [JOK
https://m.edsoo.ru/863eb348

bu6nmoreka [JOK
https://m.edsoo.ru/863eb348

bu6mmorexa [JOK
https://m.edso0.ru/863eb348

bu6mmoreka [JOK
https://m.edso0.ru/863eb348
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bu6mmorekxa [JOK

12
DKocUCTEMA KaK OTKPBITas CHCTEMa httos://m.edsoo.ru/863¢b348
73 KpyroBopot BewecTs 1 oToK bu6nuoreka [IOK
DHEPrUU B DKOCUCTEME https://m.eds00.ru/863eb348
74 OCHOBHBIE [I0KA3aTEIU SKOCUCTEMBI Bubmorexa TOK
https://m.edsoo.ru/863eb348
75 DKOJIOTHYECKUE TTUPAMUILI bubnuorexa LIOK
p g https://m.edsoo.ru/863eb348
Bbu6muorexa [JOK
7 %! —
6 SMCHCHHS COOOMIECTB — CYKICCCHH https://m.edsoo.ru/863eb348
IIpupoaHbIe PKOCUCTEMEI.
77 3II<)O(IJ)I/I§LTGMI)I 03ep U peK bubnnorexa [JOK
p N pex. https://m.eds00.ru/863eb348
DKOCUCTEMBI MOPEN U OKEAHOB
ITpupoaHbIe SKOCUCTEMBEI.
78 3II<)O<I:)HCZ[TeMH TYHJIP, JIECOB, CTEIIEH bubnnorexa [IOK
YHAP, ’ ’ https://m.eds00.ru/863eb348
MyCTHIHb
79 AHTPONOreHHbIE YKOCUCTEMBI bubnmorexa [JOK
p https://m.edso0.ru/863eb348
Ypboakocucremsl. [Ipaktuueckas
80 abora «M3ydenue u onucanue 0.5 Bubmaorexa OK
p Y ' https://m.eds00.ru/863eb348
ypOOIKOCHUCTEMBD»
3akoHOMEpHOCTH HOPMUPOBAHUSI
81 OCHOBHBIXpBSaI/IMOq)eIgICTBI:/II‘/’I bubmmorexa LOK
a https://m.edsoo.ru/863eb348
OpPraHU3MOB B 9KOCHUCTEMAX
MexaHu3MEI BO3ACHCTBUS
82 3arpsi3HEHUIN pa3HbIX TUIIOB HA bubnnorexa [JOK

Cy60pFaHI/I3MeHHOM, OpTraHU3MCHHOM,
MOoNMyJIIMUOHHOM M SKOCUCTECMHOM

https://m.edsoo.ru/863eb348
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YPOBHSIX

83 buocdepa — oOuiennianetapHas bub6mmoreka [IOK
o0ostouka 3emiu https://m.edsoo.ru/863eb348

84 VYuenue B. . Bepuajackoro o bubmmnorexa [JOK
ounocdepe https://m.edsoo.ru/863eb348

85 3aKOHOMEPHOCTH CYIIECTBOBaHUS bubnuoreka [OK
ouocdepsl https://m.edso00.ru/863eb348

86 KpyroBopots! Bemiects u bub6nuoreka [IOK
OHOreOXNMHUYECKUE LUK https://m.edsoo.ru/863eb348

87 3oHanbHOCTH Ouochepsl. OCHOBHBIE bubnmnorexa [JOK
OMOMBI CyIIIN https://m.edso0.ru/863eb348

. bubmuoreka [JOK
88 Yeroituusocts Grochepst https://m.edSO(])_.[ ru/863eb348

89 DKOJIOTUUECKUE KPU3UCHI U X bubnnorexa [HOK
IIPUYUHBL https://m.eds00.ru/863eb348
90 BosneiicTBue uenoBeka Ha 6uochepy ngjﬁ;ﬁ;ﬁ?ﬁg 636h348

01 AHTpPOIOr€HHOE BO3JICHCTBUE Ha bubnnorexa [HOK
PACTUTEIIbHBIN U )KUBOTHBIA MUP https://m.edso00.ru/863eb348

bubnnorexa HOK
92 Oxpana MpHpO/ eI https://m.edso;I ru/863eb348

93 OCHOBHBIE TIPUHIIUIIBI YCTOMYHUBOTO bubnuorexa [JOK
pa3BUTHS YEJIOBEYECTBA M PHUPOJIbI https://m.edso00.ru/863eb348

o | T s
pasHo0Gpasms Jemn https://m.edso0.ru/863eb348

95 O06001IeHre U CUCTEMATU3AIIHS bubmuoreka [JOK

3HaHUH M0 TeMaM "DKOJIOTHS - HayKa

https://m.edsoo.ru/863eb348
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0 B3aMMOOTHOIICHHSIX OPTraHU3MOB
JPYT C APYTOM M HaJOPTaHU3MEHHBIX
CHCTEM C OKpY»Karolen cpeaoun”,
"Opraau3msl 1 cpefa ooutanus",
"DKonorus BUIOB U TOMYJISIUsA",
"IK0JIOTHS COOOIIECTB.
OKOJIOTHYECKUE CUCTEMBI",
"Buocdepa - rmodanpHas 3xkocucrema"
/ KonTposnbHas paboTa 1mo teme

"Okomorus"

N bu6mmoreka [JOK

96 Pe3epBHbIi ypok 1 https://m.eds00.ru/863eb348
N bu6mmoreka [JOK

97 PesepBHbIi ypok 1 https://m.eds00.ru/863eb348
N bubmuoreka [[OK

98 PesepBHbIii ypok 1 https://m.edso00.ru/863eb348
N bubmuoreka [[OK

99 PesepBHbIii ypok 1 https://m.eds00.ru/863eb348
. bubmuoreka [JOK

1 P 1

00 C3CPBHBIM ypOK https://m.eds00.ru/863eb348
101 PesepBHbIil ypok
102 PesepBHBIil ypok

OBUIEE KOJIMYECTBO YACOB I10

102

ITPOTPAMME

7.5
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IMPOBEPAEMBIE HA EI'D 11O BUOJIOI'MM TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUWSI OCHOBHOM OFPA30OBATEJIbHOM
ITPOI'PAMMBI CPEJJTHEI'O OBIIEI'O OBPA30OBAHUA

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

CdhopmupoBaHHOCTh 3HAHUN O MECT€ W POJH OUOJOTUU B CHCTEME
€CTECTBEHHBIX HayK, B dbopmMupoBaHUH COBPEMEHHO
€CTECTBCHHOHAYYHOH KapTUHBI MUPA, B MO3HAHUU 3aKOHOB MPUPOJIBI U
pCIICHUH KU3HCHHO BAXKHBIX COIMAIBHO-ITHYECKUX, IKOHOMHUYECKHX,
HKOJIOTHYECKUX MPOOJIEM YeTIOBEUYECTBA, a TAKXKE B PEIICHUH BOIIPOCOB
paIoHATBHOTO MIPUPOIONONB30BaHus, B POPMUPOBAHUN IIEHHOCTHOTO
OTHOIIICHUS K MPUPOJIE, OOLIECTBY, YETOBEKY; O BKIAJEe POCCUHUCKUX U

3apyOeKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OUOIOTHHI

Brnanenune cuctemoit 3HaHMKA 00 OCHOBHBIX METOJAaX HAYYHOTO
MMO3HAHMSI, UCIOJIB3YEMBIX B OMOJIOTMYECKUX HCCIICIOBAHUSAX YKHUBBIX
OOBEKTOB ¥ OJKOCHUCTEM (OMHUCaHHWE, W3MEpPEHUe, MPOBEIACHUE
HaOroIeHn); crocob0aMu BBIABICHHS M OIIGHKH AHTPOIOT€HHBIX
W3MEHEHUH B IPUPOJIE.

2 yMeHI/Ie BbIABUT'aTh THIIOTC3bI, HpOBCpHTB nux BKCHepI/IMeHTaJII)HI)IMI/I
cpenctBamMu, (GOpMyNIHpys [elb HCCICIOBaHUS, aHAJIU3UPOBATH
MOJIyYEHHBIE PE3YIbTaThl U JENATh BHIBOJIBI.

BrisBieHre 3aBUCUMOCTH MEXKIY HCCIEAYEMbIMH BEJIMYHUHAMH,
00BsICHEHHE MOJIYYEHHBIX PE3YyIbTaTOB U (POPMYIUPOBAHUE BHIBOJIOB C

HCIIOJIb30BAHUEM HAay4YHBIX IIOHATUH, TEOPUHI U 3aKOHOB

YMeHue BIaeTh CHUCTEMON OWOJOTMYECKMX 3HAHWH, KOTopas
BKJIFOYAET: OCHOBOIIOJIATAIONIHE OWOJIOTUYECKUE TEPMHUHBI W TIOHSTHS
(’Ku3HB, KJI€TKA, TKaHb, OPraH, OpraHW3M, BHJ, TOMYJISINS, SKOCUCTEMA,
onorieHo3, Ouocdepa; METabOIM3M, TOMEOCTa3, KICTOYHBIH WMMYHHUTET,
OuocuHTe3 Oenmka, OWONONMMEPHI, JHUCKPETHOCTh, CAMOPETYIISIHS,
CaMOBOCIPOU3BE/ICHHE, HACJIe/ICTBEHHOCTD, W3MEHYHBOCTD,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Ouonoruueckue Teopuu: kierounas Tteopuss T. IlIBanna, M.
[Ineitnena, P. BupxoBa; KjIOHaIbHO-CEIEKTUBHOrO MMMyHUTeTa II.
Opnux, 1.M1. MeuHnukoBa, XpoMOCOMHasi TEOpUS HACIEeICTBEHHOCTH T.
Moprana, 3akoH 3apoabliieBoro cxonactsa K. bapa, sBomtounonHas

TCOPHA 4. I[apBI/IHa, CUHTCTHUUYCCKAA TCOPHUA OBOJKOLOUH, TCOPUA
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antporiorere3a Y. Jlapsuna; teopusi 6uoreoneHo3a B.H. Cykauéna;
yuenue H.W. BaBuioBa o 1ieHTpax MHOT000pa3usi U MPOUCXOKICHHUS
KyJIbTypHbIX pacteHuid, yudenue A.H. CesepuoBa o0 nyrix u
HaIpaBJIeHUAX dBoJOINH, yueHue B.U. Bepnanckoro — o Ouocdepe);
3aKOHBI (€IUHO00pa3us MOTOMKOB IEPBOT0 MOKOJIEHUS, PACILEIUICHUS
MPU3HAKOB, HE3aBHCUMOIO HacjeqoBaHMs mpusHakoB [. Mennens;
CUCIUIEHHOTO HACJIEIOBAaHUs MPU3HAKOB W HAPYLIEHUs CUEIUICHUS
reHoB T. MopraHa; TOMOJIOTHYECKHX PSJOB B HACJIEACTBEHHOM
n3menunBocty H.M. BaBunoBa; reHermueckoro paBHoBecust JIxk.
Xapmu u B. BaiinGepra; 3apoasimeBoro cxoxactBa K. bapa;
ouorenernyeckuit 3akoH J. ['exkens, . Mromnepa);

MPUHIUTIBI (YUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH );

npaswia (MuHuMyma lO. JIubuxa, sKoiI0rMueckoi mupaMuibl 4HUCEd,
OMOMACChI U YJHEPTHH);

runote3sl (koanepBaTHo AWM. Omnapuna, nepBu4HOTO OyiaboHa JIXk.

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

Vmenue pfiiatb IOHWCKOBEIC OMOJIOrYeCKUe 3aJa4; 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 YEJIOBEKa; MEXIy
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 BBIICIATE CYHICCTBCHHBIC IIPU3HAKU

CTPOCHUA BHUPYCOB, KJIICTOK IMPOKAPUOT U 3YKAPUOT, OAHOKIICTOYHBIX U
MHOTOKJIETOYHBIX OPTraHW3MOB, BUIOB, OMOTEOIIEHO30B, IKOCHCTEM U
Oonocepbl; CTpOCHUST OPraHOB W CHCTEM OpPraHOB PACTCHHH,
’KHBOTHBIX, YEIOBEKA; MPOIIECCOB JKU3HEACATEIBHOCTH, MPOTEKAIOIINX

B OpraHu3Max paCTeHHﬁ, JKHMBOTHBIX M YCJIOBCKA, OHOJIOTHYECKUX
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nporieccoB: oOMeHa BemecTB (MeTabonu3M), HHGOpPMAIMH |
IpeBpalleHNs] SHEPTruH, OpOKEeHUs, aBTOTPOPHOIro U reTepoTpodHOro
TUIIOB TNHTaHUS, (OTOCHMHTE3a M XEMOCHHTEe3a, MHTO3a, Meio3a,
raMeToreHesa, ASMOpUOTeHe3a, MOCTAIMOPHUOHAIBHOTO  Pa3BUTHS,
Pa3MHOXKEHUS, UHIMBUYaJIbHOTO PAa3BUTHUSl OpraHu3Ma (OHTOreHe3a),
B3aUMOJCUCTBUS TI'€HOB, TI€TEPO3UCA; JEUCTBUM MCKYCCTBEHHOI'O
otOopa, CTaOWIM3UPYIOIIETO, JBIDKYIIETO W Pa3pbIBAIOMIETO
€CTECTBEHHOTO O0TOOpa; aJIONaTPpU4EeCKOr0 M CUMMATPUUYECKOTO
BU000pa30BaHus; BIMSHUS IBMKYIIUX CHJI SBOJIIOLIMU Ha TEHO(POHA
HOMYJISALUUK; HPUCHOCOOJICHHOCTH OPraHU3MOB K cpejne OoOuTaHus,
YyepeloBaHUsA HANpaBICHUH HBOJIOLUM;, KpPYroBOpOTa BEILECTB MU

IIOTOKA S3HCPTHUHU B OKOCHUCTEMAX

ChopMUPOBAaHHOCTh YMEHHS BBIICISATH CYINIECTBEHHBIC MPHU3HAKH
BUPYCOB, KIIETOK IIPOKapUOT U DYKAPUOT, OJHOKJIETOYHBIX U
MHOT'OKJICTOYHBIX OPraHu3MOB, BHUIOB, 6I/IOFGOI_IGHO3OB U 3KOCHUCTEM,
0COOEHHOCTH MPOLECCOB OOMEHA BEIECTB M MPEBpAILCHHs SHEPTHH B
KJIeTKe, (OTOCHMHTE3a, IUIACTUYECKOTO0 M JHEPreTHYECKOTO OOMEHa,
XeMOCHHTE3a, MHTO3a, Mei03a, OIUIOJOTBOPEHUS, pPA3BUTHI U
Pa3MHOXKEHUS, UHIMBUYaJbHOTO PAa3BUTHUSl OpraHu3Ma (OHTOTEHE3a),
0OpBOBI 32 CYIIECTBOBAHKE, ECTECTBEHHOTO 0TOOPA, BUI000pa30BaHUs,
MPHUCIIOCOOJICHHOCTH OPraHu3MOB K cpejle OOWTaHUs, BIHMSHHS
KOMITOHCHTOB 3KOCHCTEM, aHTPOIIOTCHHBIX U3MEHEHUU B DKOCHUCTEMAX
CBOGH MECTHOCTH, KPYrOBOPOTa BCILECTB U MPEBPAIICHUS JHEPTUU B

ouocdepe

VYMeHne UCIIONIB30BATh COOTBETCTBYIOLIHE apryMEHTHI,
OMOJIOTMYECKYI0 TEPMUHOJIOTHUIO M CHMBOJIMKY JUIS JIOKa3aTeIbCTBA
POZACTBA OPraHU3MOB PA3HBIX CHCTEMATHUECKHX TPYII; B3aHMOCBS3H
OpPraHM3MOB ¥ Cpelbl OOWTaHMSA; CIUHCTBA YCIOBEYCCKHX pAac;
HEOOXOIMMOCTH 3I0POBOTO 00pa3a KM3HU, COXpAaHEHHs pa3HO00pa3us
BUJIOB U DKOCHUCTEM KaK YCJIOBHS COCYIIECTBOBAaHHS TNPHUPOIBI U

YCJIIOBCUCCTBA

YMeHHe KpUTHUYECKH OICHMBATh HWHMOPMAILUI0 OHOJIOTHYECKOTrO
COJICP)KaHUs; MHTECPIPETUPOBATH ITUUYCCKUE ACIEKTHI COBPEMEHHBIX
HCCIICTOBAHUM B OHOJIOTHH, MEIHITUHE, OHMOTEXHOJIOTHH;
paccMaTpuBaTh rio6anbHbIC HKOJIOTHYECKUE poOIeMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO

IIO3UIIHUIO
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INEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbBIX HA EI'D
ITO BUOJIOT'MHN

Kon

IIpoBepsieMblii 3JIEeMEHT COACPKAHUS

1.1

1.2

1.3

2.1

2.2

buonorns xak HayKa. ’KuBbIe CUCTEMBI U UX HU3YUCHUC

CoBpeMeHHass OuOJOTMsI — KOMIUIEKCHas Hayka. bHoOJOruueckue Hayku H
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 4YEJOBEKA: MEUIMHE, CEIbCKOM XO3SHCTBE,

MIPOMBIILIIIEHHOCTH, OXPaHEe IIPUPOBI

KuBble cuctembl Kak mpeaMeT u3ydeHus Ouosiornu. CBOMCTBA KUBBIX CHUCTEM:
€UHCTBO XUMHUYECKOIO COCTaBa, AUCKPETHOCTb U ILEJIOCTHOCTb, CJIOKHOCTb W
YIHOPSIIOYEHHOCTh CTPYKTYpHI, OTKPBITOCTb, caMOOpraHu3anus,
CaMOBOCITPOU3BEICHUE, Pa3IPa)KUMOCTh, U3MEHUNBOCTD, POCT U Pa3BUTHE.

YPpOBHM OpraHu3aldM >KUBBIX CUCTEM: MOJICKYJISPHBIN, KJIETOYHBIN, TKAHEBBIN,
OpraHU3MEHHBIH, MOMYJISIHHOHHO-BUA0BOM, 3KOCUCTEMHBIN
(OuoreoneHoTnueckuit), 6uocdepusiit. I[Iporeccsl, NMPOUCXOAAIINE B KHUBBIX
cucremax. OCHOBHbIE NpU3HAKW >XUBOro. JKu3Hp kak (opma CyIIecTBOBaHHUS

MaTepun

Mertoasl Oumosornueckoir Hayku. HaOmronenue, wu3MepeHHE, SKCIEPUMEHT,
cucreMarusanus, wmertaaHanu3. lloHsaTMe O 3aBUCMMOM UM HE3aBHUCUMOMU
nepeMeHHon. [lmanupoBanue skcnepumenTa. [loctaHoOBKa M IIpoBEpKa TUIIOTES.
HyneBas runore3a. [lonsitue BBIOOpKM U €€ HOCTOBEpHOCTh. Pa3bpoc B
Ononornueckux AaHHbIX. OlEHKa JOCTOBEPHOCTH TIONTYYCHHBIX PpE3yJIbTaTOB.
[IpnunHbl HcKakeHUs pe3yiabTaTOB 3KcnepuMeHTa. [loHSATHE CcTaTUCTHUECKOIo

TECTa
Knerka kak Omonorudeckas cCucTemMa

Knetka — cTpykTypHO-(DYHKIIMOHATBHAS €IUHHIA >KUBOTO. VICTOPHSI OTKpPBITHSA
knetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlBann, M.
HIneiinen, P. Bupxos). OCHOBHBIE MOJ0KEHUS COBPEMEHHON KJIETOUHOU TEOPHH.
MeTo1pI MOJIEKYIISIPHOM M KJIIETOUHOM OMOJIOTUH: MUKPOCKOIINS, XpoMaTorpadus,
anexTpodopes, METO/T MEUYEHBIX aTOMOB, nuddepeHnraIbHoe
LHEHTPUPYTUPOBAHUE, KYIbTUBUPOBAHUE KIIETOK

XHWMHYECKUHU COCTaB KIIETKA. Makpo-, MUKPO- U YJIbTPaMUKpPOdJIEMEHThl. Bona u

e€ poJib KaK pacTBOPHUTENS, pEarcHTa, y4yacTHE€ B CTPYKTYpPUPOBAHMU KIIETKH,
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TETUIOpETyIAuui. MuHepanbHble BELIeCTBAa KIETKH, MX OMOJIOTMYECKas POJb.
Ponb KaTHOHOB U aHMOHOB B KIIETKE.

buonornueckne monumepsl. benku. AMUHOKHCIOTHBIH COCTaB  OENKOB.
Crtpyktypbl OenkoBoi Monekyibl. [lepBuunast cTpykTypa Oenka, HenTHIHAsS
CBs3b. BTOpuuHas, TpeTU4Has, 4YETBEPTUYHAs CTPYKTYyphl. JleHaTyparus.
CgoiictBa 6enkoB. Knaccudukanus 6enkoB. buonoruueckue GyHKIUU OEIKOB.
VYrneBoabl. MoHocaxapupl, AMCAXapUIbl, OJUTOCAXapUAbl M TOJIHCAXaPUIBL.
O6mmii mnaH CcTpoeHus U (PU3HKO-XUMHUYECKHE CBOWCTBA  YIJIEBOJIOB.
Buonornveckue GyHKINUU YTIIEBOJIOB.

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

HyxneunoBbie xkucnorel. JIHK u PHK. CrpoeHne HyKIEMHOBBIX KHCIOT.
Hyxneotuapl. [Tpuamun xkommiementapHoctu. [Ipasuno Yapradhda. Ctpykrypa
JIHK — nBoitnas cnmpanb. Mectonaxoxnenne u ouonorndeckue ¢pynknuu JJHK.
Bunel PHK. ®@ynkuuu PHK B knetke.

Crpoenune wmosekynsl AT®. Makpospruueckue cBsi3u B MoJiekyiae ATO.
buonoruueckue pynkunn AT®. BocctaHOBIEHHBIE TEPEHOCUHUKH, UX QYHKIIUH B
kietke. Cexksennponanue /JHK.

CrpykTypHast Ouosiorusi: OMOXUMHUYECKHE U OUO(DU3MYECKHE WCCIEIOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpPbl OMOMOJIEKYJT

2.3

Tumpl  KJIETOK: dyKapuoTHYeckas U  Tpokapuotudeckas. CTpyKTypHO-
(GhyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

CrpoeHue mpoKapuoTHUECKOW KieTku. KieTouHas cteHka OakTtepuil M apxeil.
OcoOeHHOCTH CTpOEHUSI TeTepPOTPOPHON W aBTOTPO(PHOU MPOKAPUOTUUECKUX
KJIETOK. MeCTO U poJib IPOKapuoT B OMOLIEHO3aX.

Crtpoenne W (PyHKIMOHUPOBAHUE SyKapHOTHUecKoW kieTku. [lmasmarmyeckas
MeMmOpaHa (Taszmanemma). CTpyKkTypa miaazMaTHdeckoid MeMOpanbl. TpaHcnopT
BEUIECTB uepe3 IUIa3MaTUYEeCKyl0 MeMOpaHy: maccuBHbIM  (quddysus,
oOneruénnast nud@ysus), akTUBHBINA (MEPBUYHBIH W BTOPUYHBIA AKTUBHBIN
tpancropt). [lomynmponuraemocts MemOpanbsl. Pabora HaTpuii-KaaueBoro
Hacoca. DHJOIMTO3: MUHOIMTO3, (aromuTo3. DK301KTO3. KieTouHas cTeHKa.
CrpykTypa 1 QyHKIIUU KJIECTOUYHON CTEHKH PaCTEHUH, TPHOOB.

Hurornnaszma. I[urozons. Llutockener. JIBmwkenue uuroruiazMbel. OpraHouabl
kineTku. OnHomMeMOpaHHBIE OPraHOWIBl KIETKU: JHJOIUIa3MaTH4YecKas CeTh
(BIIC), ammapat I'onbmkH, TU30COMBI, UX CTpoeHHE M (DYHKIMH. B3amMocBs3b

O0JIHOMEMOpaHHBIX OpPraHOUAOB KiIEeTKH. CTpOeHue IpaHyJIpHOTO PETUKYIyMa.

77



2.4

Cunte3 pactBOopuMbIX OenkoB. CHHTE3 KIETOYHbIX MeMOpaH. [mankuii
(arpanymnsipHbIi) SHAOIUIaA3MaTHUECKUd peTukyiayM. CekperopHas GYHKIUS
annapara [ompmku. TpaHcmopT BemecTB B KieTke. Bakyonu pacTHTEIbHBIX
kietok. Kierounsiit cok. Typrop.

[TonyaBTOHOMHBIE OpraHOUIBI KJIETKU: MUTOXOHJIPHH, MIIACTU/IBI.

Crpoenne ¥ (yHKIMM MUTOXOHAPUN M TuacTuj. llepBuuHBIe, BTOPUYHBIE U
CIOXHBIE  TUIACTUABl  (OTOCHUHTE3UPYIOUIUX  AYKapuoT.  XJIOPOILIACTHI,
XPOMOILIACTBI, TEUKOTUIACTHI BBICIIIMX PACTCHUH.

HememOpannbsie opranouasl kietkun CtpoeHue W (YHKIMHM HEMEMOpaHHBIX
OpraHoujioB Kkjetku. Pubocombl. MukpodunameHnTsl. MplllieuHble KIETKH.
Muxkpotpybouku. Knerounsiii nentp. CTpoeHMe W [BHKEHUE >KI'YTHKOB U
pecHruek. MUKpoTpyOOUKH IIUTOIUIa3MbI. [leHTpros.

Anpo. Obonouka sapa, XpOMAaTHUH, KapuOIUIa3Ma, SAPBIIIKH, UX CTPOECHUE U
¢byHkuuu. SnepHbiit OenkoBbId MaTpukce. IlpocTpaHcTBEHHOE pacHoNOKEHHE
XpoMocoM B UHTep(a3HoM siipe. benku XxpoMaTnHa — TUCTOHBI.

Knerounsle BkmtoueHnsa. CpaBHUTEIbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT

(pacTUTENBHOM, )KUBOTHOH, TPHOHOIN)

AccUMWISILIMSL U JTUCCUMIISALIUMS — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMmeHa
BEIIECTB: aBTOTPOQHBIA M TeTepoTpoHBINH. YdacThe KUCIopoia B OOMEHHBIX
mporeccax. JHepreTudyeckoe oobOecredyeHue KIeTKH: mnpeBpaiienue ATO B
oOMeHHBIX Tmpoueccax. DepMEHTATUBHBIN XapakTep peakluil KJIETOYHOTO
Metabomm3ma. DepMeHTHl, WX CTPOEHUE, CBOMCTBA W MEXaHU3M JICHCTBUSI.
Kodepmentsl. Otnnuns GepMEHTOB OT HEOPTAHUYECKUX KaTaau3aTopoB. bemku-
AKTUBATOPbl M OENKU-WHTHOUTOPHL. 3aBUCUMOCTH CKOPOCTU (PepMEHTATHBHBIX
peakuuii OT pa3InyHbIX (PaKTOPOB.

IlepBuuHbIl CHHTE3 OpPraHMYECKUX BellecTB B KieTke. PortocuHTe3. Poib
XJIOPOIUTACTOB B mporecce ¢orocuaTe3a. CBeroBas u TeMHOBas (asbl.
[IponykTuBHOCTH (poTOCHHTE3a. BnusHue paznu4HBIX (PaKTOPOB HA CKOPOCTh
(doTocunTe3a. 3HaueHne (HOTOCHHTE3A.

XeMmocuHTe3. PazHooOpas3ue opraHn3MOB-XEMOCHHTETUKOB: HUTpUDULIUpYIOIIKE
OakTepuu, Kejae300aKTepuu, CepoOaKTEPHH, BOJOPOAHBIC OaKTEepHH. 3HAUYCHHE
XEMOCHHTE3a.

AHaspoOHbIe oOpraHu3Mbl. Buasl Opoxenus. I[IpogykTel OpoxeHUs U HX
WCIIOJIb30BaHNE YEJIOBEKOM. AHA’pOOHbIE MHKPOOPTaHU3MBl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENIN OOIE3HEH.

AdpoOHBIE OpraHuM3Mbl. JTambl SHepreTudeckoro obmMena. IloaroroButenbHBIN
stan. ['mukonn3 — 6ecCKUCIOpPOAHOE paclIeTIEHUE TIIOKO3bI.

buonornueckoe OKHUCIIEHHME, WIH KJIETOYHOE JbIXaHHWe. Poiib MUTOXOHApHMH B
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2.5

2.6

3.1

nporueccax OHMOJIOTUYECKOTO OKHCJICHUS. Huxnuueckue peaKIuH.
OxucnurensHoe (ochopunupoanue. [IpeumyiiectBa a3pobHoro mytu oOMeHa

BCIICCTB MEpCa aHaBpO6HHM. 9(1)(1)6KTI/IBHOCTL OQHEPIrCTUICCKOIO oOMeHa

Peakiun MaTpuyHOro cuHTe3a. I[IpMHIMII KOMIUIEMEHTapHOCTH B PEaKLUsAX
MaTpUYHOTrO CUHTE3a. Peann3anus HacineIcTBeHHOM nHpopmanuu. [ eHeTnyeckuii
KOJI, ero cBoucrBa. Tpanckpunumsa — Marpuusblidi cuHTe3 PHK. IlpnHnmmsr
TPAHCKPUIILUHU: KOMIUIEMEHTApHOCTh, aHTHIAPAJUIEIbHOCTb, ACUMMETPUYHOCTD.
Tpancnsauus u e€ sramel. Yuactue TpancnoptHeix PHK B OuocuHTese Oenka.
VYcnoBusi 6mocuHTe3a Oenka. KomupoBanme amMuHOKHCIOT. Ponb pubGocom B
OuocuHTe3e Oenka.

Opranu3zanus reHomMa y IpoKapuoT U 3yKapHuoT. Perynsnus akTUBHOCTU I€HOB Y
npokapuot. ['unote3a onepona (®. XKakob, XK. Mano). Perynsuuss oOMeHHBIX
nporieccoB B kieTke. KieTounslii romeocTas.

Bupycbl — HekneTouHble (OpMBI KM3HM U oOnuratHele napasutbl. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepro(aros.

BupycHble 3a0oneBaHus uelloBeKa, KMBOTHbBIX, pactenuil. CIIN/], COVID-19,

COIMATBHBIC U METUITUHCKHE TIPOOIEMBI

Knerounsnii 1ukn, ero mepuoabl W perymauus. Hurtepdaza u  MuTO3.
OcoOeHHOCTH TIPOIIECCOB, MpoTeKarIux B uHTepdase. [loaroroBka KiIeTKH K
nenenuto.  IlpecuHreTMyeckuii  (HOCTMUTOTHYECKUI), CHHTETHYECKMH U
NOCTCHHTETHUYECKUH (IPEMUTOTHUECKUI) TEpUOIbI HHTEP(A3bI.

Marpuunbiii  cunte3 JIHK — pemmmkanus. Ilpunuunsr permukanuun  JIHK:
KOMIUIEMEHTAPHOCTb, ITOJIYKOHCEPBATUBHBIA CHHTE3, AHTUIIAPAJLICIBHOCTD.
Mexanusm perunkanuu JJHK. Xpomocomsl. Ctpoenue xpomocom. Tenomepsl u
TenoMepaza. XpPOMOCOMHBIH HAOOp KIETKHM — KapUOTUIl. JIMIIOUIHBIA U
rarmiouAHbI  HAabopbl XpomocoM. ['omonornuneie XxpomocoMsbl. IlosjoBbie
XPOMOCOMBI.

Jenenune xinerkn — Muto3. CTaguu MUTO3a U MPOMCXOAAIIME B HUX IPOLIECCHI.
Tunel muto3a. KapnoknHe3s M LUTOKHMHE3. bHonormdyeckoe 3Ha4Y€HHE MHTO3a.
Perynsius MuToTHYEeCKOTO LUKIA KIETKU. [Iporpammupyemas kieTouHas rudens
— anomnTo3.

q)}IHKIII/IOHaJ'II)HaH I'€HOMHKa
OpranusMm Kak OMOJIOrHYECKasi CUCTEMA

O,Z[HOKJ'ICTO‘IHBIC, KOJIOHHAJIbHBIC, MHOTI'OKJICTOYHBIC OpraHU3Mbl n
MHOT'OTKaHEBBIC OPraHU3MBbI.

(DOpMBI Pa3MHOKCHHA OpPraHUu3MOB: Oecmoioe (BKJ'IIOLIa}I BereTaTHBHOG) n
IIOJIOBOC. Bubl OecmoJjioro Pa3MHOXKCHUA: IIOYKOBAHHC, CriopyJsnus,

(parMeHTaIus, KJIOHUPOBAaHUE.
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3.2

3.3

[TosnoBoe pasmuoxenue. [lonoBbie kneTky, win rameTsl. Meios. Ctaguu mMeiiosa.
IToBenenue xpomocoM B merose. Kpoccunrosep. buonorndyeckuii cmbici Meiiosa
¥ TI0JI0BOTO Ipouecca. Meno3 1 ero MecTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.
[IpenzaponpimeBoe pasButue. ['amerorene3 y XUBOTHBIX. lloyOBBIE JKeEne3bl.
O6pa3oBanne W pa3BUTHE TOJOBBIX KieTOK. CrepMaTroreHe3 W OOTCHE3.
Crpoenue mONOBBIX KiIeTOK. OIIOJOTBOpEHHE W 3MOpPUOHATIBHOE pPa3BUTHE
KUBOTHBIX. CIIOCOOBI OIUIOAOTBOPEHHUS: HapykHOe, BHyTpeHHee. [lapTenorenes.
NunuBuayansHOoe pasBuTtHe opraHu3MoB (oHToreHes). Cramum 3MOpHoOreHesa
KUBOTHBIX (Ha mpumepe narymku). Jpodnenue. Tumbl gpodaenus. OcobeHHoCTH
NpoOJIeHNs MIICKOMUTAIONIMX. 3apObIIIeBbIe JUCTKU (TacTpyslus). 3akiaaka
OpraHoB M TKaHEH U3 3apOAbIIIEBBIX JHUCTKOB. B3auMHOe BIusHHE wYacTeil
pa3BuBarollerocs 3apojpliia (3MOpHOHaNbHAsT MHAYKLHKA). 3akiajka IJiaHa
CTPOEHHUSI >KMBOTHOTO KaK pe3yJIbTaT HEepapXW4EeCKUX B3aUMOICUCTBUII T'EHOB.
BnusHue Ha SMOpHOHANBHOE pa3BUTHE PA3NIUYHBIX (PAKTOPOB OKpY’Karolei
CpeIbl.

Poct u paszButne xxuBoTHBIX. [locTamMOpuoHanbubIi iepuoa. [IpsmMoe u HenpsiMoe
pazButue. Pa3Butne ¢ meramopdo3oM y OECrno3BOHOYHBIX W TO3BOHOYHBIX
KUBOTHBIX. bHOJOrMueckoe 3HAUEHUE NPSIMOIO MU HENPSIMOro Pas3BUTHS, HX
pacrpocTpaHeHHe B MpUpojae. THUIbl pocTa >XKUBOTHBIX. DaKTOpPBI PETyISLIUU
pocTa JKMBOTHBIX M denoBeka. CTaauud NOCTIMOPHUOHAIBHOTO pPAa3BUTUS Y
KUBOTHBIX U 4enoBeKa. [leprnosipl oHTOreHe3a yenoBexa.

PasmHoxenne u paszButue pacteHumil. ['ametodutr u cmopodur. Meiio3 B
JKU3HCHHOM IMKJIe pacteHuil. (OOpa3oBaHuMe cmop B TIpolecce Mekosa.
l'amerorenes y pacrenuid. OIUIOJOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opranu3MoB. /[BoifHOE OIUIOIOTBOPEHNUE y IIBETKOBBIX pacTeHui. OOpazoBaHue U

pa3BuTHE cCeMeHU. MeXaHu3MBbl peryJisaliii OHTOT€HE3a Y paCTEHUN U )KUBOTHBIX

Uctopust craHOBiEeHMST W pa3BUTUS TEHETUKHM Kak Haykd. (OCHOBHBIE
TEHETUYECKHUE IIOHATHUS U CUMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI, AJIJIEIbHBIE
IEHbl, AJIbTEPHATUBHBIC IPU3HAKHU, JOMUHAHTHBIA WM PELECCUBHBIA IPU3HAK,
TOMO3HUTOTa, TETEePO3UTroTa, YHCTas JIMHUS, THOPUIBI, TEHOTHI, (HEHOTHII.
OCHOBHBIE ~ METOJbI ~ TE€HETUKH: THUOPHUIOIOTUYCCKUAN,  ITUTOJOTHUECKHH,

MOJICKYJISIPHO-T CHETHYCCKUI

Monorubpunnoe ckpemupanue. [lepBbiit 3akoH MeHens — 3aK0H eInHO00pa3us
ruOpuaoB TepBOro mnokojeHus. llpaBuino nomuHupoBaHus. Bropoil 3akoH
Mennens — 3akoH paclICIUIEHHMs Npu3HaKkoB. lLluTonoruueckue OCHOBBI
MOHOTHOPHUIHOTO CKpeInBaHus. [ umores3a 4ucTOTH raMerT.

AHanusupyrouiee ckpemyBaHue. [IpoMexyTO4HBI XapakTep Haciaea0BaHuUs.

Pacmennenue IMPU3HAKOB IIPpU HCTIOJIHOM JOMUHUPOBAHUU.
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3.4

3.5

Jurunbpunnoe ckpemmBanue. Tpertwii 3akoH MeHaens — 3aKOH HE3aBUCHMOTO
HACJIeJOBaHUsT ~ MPHU3HAKOB.  lluTonormueckne  OCHOBBI  JUTHOPHIHOTO
CKpELIMBaHHUS.

CuemnnienHoe HacienoBaHue mpu3HakoB. Pabotel T. Moprana. CuerieHHOe
HacJIeJOBaHUE T€HOB, HApPYyLIEHHE CLEIUICHUS MEXJy IeHamMH. XPOMOCOMHas
TEOpUs HACJIECTBEHHOCTH.

I'enetuka mosia. XpOMOCOMHBIM MEXaHU3M OINpENECHHUs Mojia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbli W TeTeporaMeTHhIM moJi. ['eHeTmyeckas
CTpPYKTypa IIOJIOBBIX XpomocoM. HacnenoBaHue npHU3HAKOB, CLEIJIEHHBIX C
MOJIOM.

l'enotun kak nenoctHas cuctema. [lneloTponus — MHOKECTBEHHOE JAECTBUE
reHa. MHOXXECTBEHHBI aienu3M. B3auMoAeiCTBUE HEAIEIbHBIX T'€HOB.

KommnemenrapHocts. Onuctas. [lonumepus

BsaumopeiictBre renotuna u cpesisl npu GopMupoBaHun GpeHotumna. MizMeHunBoCTh
IIpU3HaKoB. KauecTBeHHblE M KOJIMYECTBEHHBIE NPU3HAKU. Buapl M3MEHUMBOCTH:
HEHACJICACTBEHHAs U HACJIECTBEHHASI.

MomudukanmonHas  u3MeHUMBOCcTh.  Pomb  cpensl B (hopMHUpOBaHUH
MOIM(UKATMOHHON M3MEeHYMBOCTH. HopMma peakiinu npusHaka. BapuarmoHHbIN psij
u BapuarmoHHass kpuBas (B. Woranmncen). CaoiictBa MOIU(PUKAIIMOHHON
WU3MEHYHUBOCTH.

I'enotunuyeckast ”3MeHYUBOCTh. CBOMCTBA T€HOTUITMYECKON M3MEHYMBOCTH. Byl
TeHOTUIIMYECKON N3MEHUMBOCTH: KOMOMHATHBHAS, MyTal[HOHHASI.

KomOunatuBHass M3MeHYMBOCTb. Meiio3 U TMOJNOBOM mpolecc — OCHOBa
KOMOWHATUBHON M3MEHYUBOCTH. POJIb KOMOMHATHUBHON M3MEHYMBOCTH B CO3/IaHUH
TeHEeTUYECKOro pa3Ho00pa3us B Mpe/esiaX OJHOro BU/a.

MyranmoHHas U3MEHUMBOCTb. BUJibl MyTanuii: FeHHbIE, XpPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE W WHAYLMPOBAHHBIE MyTalMU. SIIepHbIE M IMTOIUIa3MaTHYECKHE
MyTtaiui. COMaTHYECKUE U MOJIOBbIE MyTally. [ [puurHbI BOSHUKHOBEHUS MYTALIH.
MytareHpl M HMX BIMSHHE Ha OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIlMOHHOT'O
rporiecca. 3aKOH TOMOJIOTHYECKUX PSIIOB B HaclieAcTBeHHON n3MeHunBoctu (H.U.

BagunoB). Buesinepras ”3MEHUMBOCTh U HACIEACTBEHHOCTh

Kapuotun uyenoBeka. MexayHapoaHas MOporpaMMa HMCCIEHOBAaHHUS T'€HOMA
yeraoBeKa. MeToabl  M3y4eHUsT TEHETMKM  YEJOBEKAa: TIE€HEaJOTMYECKUH,
OJIM3HEIOBBIH, UTOTC€HETUYECKUH, MOIYJIALUOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-T€HETUYECKUM. CoBpeMeHHOE omnpeaeieHue TE€HOTHIIA:
IOJJHOT€HOMHOE CEKBEHUPOBAHKE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOILBIO
[MI1P-ananmu3a. HacnencrBeHHble  3a00JI€BaHUsS  4elIOBeKa. | GHHbIE U

XPOMOCOMHEIC 0ose3HU YCJIOBCKA. bone3nu C HacJIeICTBEHHOM
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3.6

IIPEIPACIOIOKEHHOCTIO. 3HAUEHUE MEIULMHCKOW M€HETUKU B NPEJOTBPALLECHUU

Y JJ€YEHNH I'eHETHYECKHUX 3a00JIeBaHnH uesioBeka. CTBOJIOBEIE KIIETKU

JloMecTukaius 1 ceneKIus. 3apokKIeHUE CENEKIMU U ToMecTukanuu. Yuenue H.U.
BaBuioBa o 1eHTpax MPOUCXOXKACHUS W MHOT000pasusi KyJIbTYPHBIX pPACTEHUIA.
Posnp cenexiyu B co3JaHMM COPTOB pacTeHUI U Mopoj uBOTHBIX. CopT, nopoja,
mTaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B HACIENCTBEHHOW n3MeHdnBoctH H.U.
Basuiiosa, ero 3HaueHue JUIs CEIEKIUOHHON pabOTHI.

Metoapl  ceneKUUMOHHOW palboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIM H
WHIUBUyaTbHBIN. OTanel KOMOMHAIIMOHHON CEJIEKIIUH. UcnriTanue
NPOM3BOIUTENCH MO TOTOMCTBY. OTOOp MO TE€HOTHUIY C TOMOIIBIO OIIEHKU
(eHOTHIa TOTOMCTBA M OTOOP 1O TeHOTUIY ¢ momonibio ananmusa JIHK.
HckyccTBeHHBIN MyTareHe3 Kak MeTO]l CEJIeKIIMOHHOM paboThl. PaanannoHHbIi u
XUMHUYECKU MyTareHe3 Kak MCTOYHMK MYTaluil y KyJIbTypHBIX GopM
opranu3moB. Mcrons30BaHHE TEHOMHOIO PENAKTUPOBAHMS W METOJOB
pexombunanTHbIX JIHK nmst momydeHust HCX0IHOTO MaTepHralia JJisi CEICKIIHH.
[omyyenne mnonuruionoB. BHyTpuBHMmoBas ruOpummsaims. bruskopoacTBeHHOE
CKpelllMBaHue, Wi WHOpuAuHT. HepoicTBeHHOE CKpeuBaHHWe, WM ayTOpUIUHT.
I'ereposuc u ero npuuunsl. Mcnonb3oBaHue rerepo3uca B cenekimu. OTnanéHHas
ruOpum3anyst.  [Ipeomonenre OecIuiouisi MEXBHIOBBIX THOPHUIOB. JlOoCTHXKEHUS

CCJICKLIMH paCTeHI/Iﬁ H J)KMBOTHBIX

3.7

4.1

OOBEKTBI, HCTIOTB3YEMBIE B OMOTEXHOJIOTUH, — KJICTOYHBIC ¥ TKAHEBBIE KYJIbTYPHI,
MHUKPOOPTaHU3MBbl, HUX  XapaKTepUCTHKA. TpanunMoHHas  OMOTEXHOJIOTHSL:
xJieOOneueHne,  IMOJIyueHHE  KUCIIOMOJOYHBIX  TMPOJAYKTOB,  BUHOJEIHE.
Muxkpobuonornyeckuii cuHTe3. OOBEKTHI MHKPOOHUOJIIOTUYECKUX TEXHOJIOTHI.
IIpousBoacTBo  Oenka, aMHHOKHCIOT W BUTaMUHOB.  VcKyccTBeHHOE
OILUIONOTBOpEHUE. PEKOHCTpYKIMA SHIEKICTOK M KIOHUPOBAHUE >KUBOTHBIX.
Mertoz TpaHCIUTaHTALMHU SAEP KIETOK.

XpOMOCOMHAasi W TIE€HHas MWHXKEHepus. VICKyCCTBEHHBI CHHTE3 Te€Ha U
KoHCTpyupoBaHue pexomOuMHaHTHBIX JIHK. JlocTuxkeHuss W mepCrleKTUBBI
XpOMOCOMHOW M TEHHOM WH)XeHepuu. MenunuHckrue OUOTEXHOJIOTUH.

Hcnonbp30BaHnEe CTBOJIOBBIX KIETOK
Cucrema n MHOFOO6paSI/IC OpraHu4YCCKOro Mmmpa

buonornyeckoe  pasHooOpazue  opraHu3moB.  CoBpeMeHHas  cHUCTeMa
opraHudeckoro wmwupa. IlpuHnunel knaccupukanuu opraHu3mMoB. OCHOBHbIE
CUCTEMAaTUYECKHUE IPYIIIIBI OPraHU3MOB.

OCOOEHHOCTH CTPOEHHS M JKU3HEAEATENBHOCTU OJHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, 0HOKJIETOYHbIE I'PUObI, OJHOKIETOUYHbIE BOJOPOCIH, APYrHe

IIPOTHUCTHI. KonounanpHbie OpTraHHU3MBEI. HBI/I)KGHI/Ie OOHOKJICTOYHBIX OPTraHU3MOB:
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4.2

amEOonHOE, )KTYTUKOBOE, PECHUYHOE. 3alllUTa y OJHOKJIETOYHBIX OPTaHU3MOB.

P a3IPa)KUMOCTD Y OJHOKJICTOYHBIX OPTaHU3MOB. Taxcucer

MHoOrokjieTouHbIe pacTeHUs. B3auMOCBs3b YaCTEl MHOTOKJIETOYHOI'O OpraHu3Ma.
TkaHu, OpraHbl U CHUCTEMbI OPraHOB MHOTOKJIETOYHOTO opranu3Ma. OpraHusm
Kak eaumHoe uenoe. TkaHM pacreHud. THIBI  PacTUTENBHBIX  TKAHEM:
oOpasoBarenbHas, TOKPOBHAs, TMPOBOAMAIIAs, OCHOBHAas, MEXaHHYECKas.

OcobeHHocTr cTpoeHus, PyHKIMH U pacioioKeHUsl TKaHEel B opraHax pacTeHUN

4.3

BereratuBHbIe 1 TeHEpATUBHBIE OPraHbl pacTeHU. OYHKIUA OPraHOB U CUCTEM
opranoB. Kapkac pacrenuid. /IBu>keHre MHOTOKJIETOYHBIX PACTEHUMN: TPOIIU3MBbI U
Hactuu. IlormonieHne BOXABI, YIVIEKUCIIOrO ra3a M MUHEPAIBHBIX BEILECTB
pacrenusmu. [[pixanue pactenuid. Juddysust ra30B yepe3 MOBEPXHOCTh KICTKHU.
TpancnopTHele cuCTeMBbl pacTeHMil. Bbiaenenue y pactenuil. 3amura y
MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. CpenctBa NmacCUBHOM M XMMHMUYECKOM
3amuThl. DUTOHIUABI.

PazgpaxkuMocTe M perynsuus y OpraHu3moB. Pa3gpa)kmMocTe W peryisinus y

MHOT'OKJICTOYHBIX paCTeHHﬁ. PocrtoBrie BCIICCTBA U UX 3HAYCHUC

4.5

MHOroKJIeTOYHbIE  >KMBOTHBIE. B3aMMOCBSI3b  4acTe€l  MHOTOKJIETOYHOTO
opranu3Ma. TKaHW, OpraHbl U CUCTEMbI OPTaHOB MHOTOKJIETOYHOTO OpraHU3Ma.
Opranusm kak eauHoe nenoe. ['omeocras. TkaHu KUBOTHBIX U 4esnoBeKa. THUIbI
JKUBOTHBIX TKaHEH: SIWTEIUalbHasi, COCIMHMUTENIbHAs, MbIIICYHAs, HEPBHAs.
OcobGenHoctu cTpoeHHs, (GYHKIMA M PACIONOXKEHUS TKaHEH B opraHax

JKHUBOTHBIX U YCIIOBCKA

4.6

Oprasel ¥ CUCTEMBI OPTraHOB >KUBOTHBIX. DYHKIIMU OPraHOB U CHUCTEM OPTaHOB.
Omopa Ttena opranu3moB. CKelleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHblii U BHYTpeHHMI ckeneT. CTpOSHHE W THUIBI COCTUHEHUS
KOCTEM.

JIBMKCHHE MHOTOKJICTOYHBIX JKMBOTHBIX. [luTaHWe IKWUBOTHBIX. [lWTaHue
MMO3BOHOYHBIX JKUBOTHBIX. JlpIxaHue kuBOTHBIX. KokHoe npixanue. JXKabepHoe u
JIETOYHOE JIbIXaHUE.

JlpixaHue MO3BOHOYHBIX J>KUBOTHBIX. DBOJIOLMOHHOE YCJIOXHEHHE CTPOCHUS
JErKUX MO3BOHOYHBIX XKMBOTHBIX. J[pIXaTelbHas cucTema 4elioBeKka. MexaHu3M
BeHTWISAIIMA JIETKAX Y MTHIl W MIICKONUTAKIIMUX. TpaHCIOPT BEHIECTB Y
opranu3moB. TpaHCHOPT BemIeCTB Yy KUBOTHbIX. KpoBeHOcHas cucrema u eé
opranbl.  KpoBeHocHas  cucTemMa  TO3BOHOYHBIX  JKUBOTHBIX.  Kpyru
KpoBOOOpamieHusi. IBOJIONHUOHHBIE  YCIOKHEHUS CTPOCHHS KPOBEHOCHOM
CUCTEMBI TO3BOHOYHBIX JKMBOTHBIX. BblfeneHue y opraHu3MoB. Brigenenue y
*KUBOTHBIX. COKpaTUTENbHBIE Bakyonu. Opransl BiaeneHus. CBsI3b OJIOCTH Tela

C KpOBCHOCHOfI n BBIHGHHTCHBHOﬁ CHUCTEMaMU. BBI,I[eHeHI/Ie Y TO3BOHOYHBIX
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5.1

5.2

5.3

5.4

5.5

JKUBOTHBIX. 3alIUTa y MHOTOKJIETOYHBIX KUBOTHBIX. [lOKpoBBI U HX
MIPOU3BOHBIE.

PazgpaxkxuMocTs U peryisiuus y opraHu3mMoB. Pa3apakuMocTh y OTHOKIIETOUHBIX
opranu3moB. Takcuchl. Pa3apakuMOCTh U pEeryjsiiuss y MHOTOKJIETOYHBIX
pactenuii. PocToBbIE BENIECTBA U UX 3HAYEHUE.

HepBHas cucrema u pediaexTopHas peryisiuss y MHOTOKJICTOYHBIX JKUBOTHBIX.
HepBhas cucrtema u €€ oTaenbl. IBOJIOIUOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOM
CUCTEMBI y KUBOTHBIX.

Pazpabotka anroputMoB u mporpamm Juid IPQPEKTHBHON (PyHKIIMOHAIBHON
AHHOTallMd  TE€HOMOB, TPAHCKPUIITOMOB, MIPOTEOMOB, MeTaboI0MOB

MHUKpPOOPIraHU3MOB, paCTeHHﬁ, JKHNBOTHBIX U YCJIOBCKA
OpFaHI/IBM YCJIOBCKA U €TI0 310POBLE

Opranel ¥ cUCTEMBI OPTaHOB 4YenoBeKa. OTAEIbI TOJIOBHOTO MO3ra O3BOHOYHBIX
KUBOTHBIX. Peduiekc u peduiekropHas nyra. besyciioBHble U yCIOBHBIE
pednexcel. ['ymopanbHas perysiasuuss U SHAOKPUHHAs CHCTEMa XUBOTHBIX U
yenoBeka. JKene3sl JHAOKPUHHON CUCTEMBI U MX TOPMOHBI. J[efiCTBME TOPMOHOB.
B3auMocBs3p HEpBHON M HHIOKpUHHOW cucteM. [unoramamo-runodusapHas

cuctema. Pedrekc u pednekropHas ayra. besycnoBHbIie U yCI0BHBIE pedIeKCh

3ammra opraHu3Ma ot Oone3Held. iMmyHHas cuctema yenoBeka. KieTounslit u
TYMOpaJbHBI HUMMYHHUTET. BpoxkaEHHBIN, NpuoOpeTéHHbIN crneunduyeckuit
UMMYyHHUTET. Teopusi KIOHaNbHO-celeKTUBHOro ummyHurtera (I1.Dpmux,
®.M.bepuer, C.Toneraa). BocnanuteinbHble OTBETHl OpraHu3moB. Poub

BPOXKAEHHOTO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI

Kposenochas cuctema u e€ opranbl. Cepjile, KDOBEHOCHbIE COCYAbl U KPOBb.

Kpyru kpoBoob6pamenus. Pabota cepana u e€ perymsius

Jpixanue yenoseka. [uddy3us razoB uepe3 MOBEPXHOCTh KIETKH. JpIxarenbHas
cuctema 4yenoBeka. JIpixaTenbHas TMOBEPXHOCTh. Perynsuusi  JIbIXaHUs.

JlpIxaTenbHbIe 00bEMBI

HI/IH_ICBapI/ITCJ'ILHaH CHUCTEMaA 4YCJIOBCKA. OT,I[eJ'ILI MUIICBAPUTCIIbBHOIO TpaKTa.
HI/IHICBapI/ITCJH)HI)Ie KCIIC3bI. BHyTpI/IHOJIOCTHoe n BHYTPHUKJIICTOYHOC

NMUIICBAPCHUC

5.6

5.7

[TokpoBel u wux mnpousBojaHble. Opranbl BbiAeneHus. Ilouku. CrtpoeHue u
¢yHKIMOHMpOBaHUE HeppoHa. PUIbTpaALUs, CEKpels U 0OpaTHOE BCachIBaHHE

KaK MCXaHU3MBbI pa6OTBI OpraHOB BbIACIICHUA. O6pa30BaHHe MOYH Yy YCJIOBCKaA

I[BI/I)KGHI/IC yelloBeKa: MblIeuHas cucteMma. CKeJIeTHBIC MBIIIIbI U HUX pa60Ta.

CTpoeHHEe U TUITBI COEAMHEHUS KOCTEN

Teopm{ 3BOJOLMHU. Pa3BuTHe )XKM3HU Ha 3emiie
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6.1

6.2

6.3

OpomtonmonHass  Teopuss Y. [lapBuna. IIpennocbuiku — BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4dHas nedarenbHocTs Y. JlapBuHa.

JIBuokymue cuibl 3Boitonuu BuaoB no Y. JlapBuHy (BbICOKasi MHTEHCUBHOCTh
Pa3MHOXKEHHS OpraHM3MOB, HACJEACTBEHHas M3MEHYMBOCTh, Ooprba 3a
CYILIECTBOBaHHE, ECTECTBEHHBIN U HCKYCCTBEHHBINH 0TOOD).

Odopmnenne cuateTndeckoir Teopun 3Bomtoiuu (CTD). HelttpanbHas Teopus
sBostonu. COBpEMEHHAsl DBOJIIOIIMOHHAST OMOJOTHSA. 3HAYCHHUE SBOJIIOIMOHHON

TeOopuu B GPOPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUPa

[Momynsimust kak »yeMeHTapHas enuHuna 5Boionud. COBpEeMEHHBIE METO/bI
OLIEHKM TEHETUYECKOTO pa3sHOOOpa3wst M CTPYKTYphl momyisiuuid. V3meHeHue
reHO(OHJAa TOMYJSAIUN KaK 3JIEMEHTApHOE SBOJIIOLMOHHOE SIBJICHHE. 3aKOH
reHetTudeckoro pasHoBecus k. Xapau, B. BaitnOepra.

DOnemeHTapHble (aKTOphl (ABIKYIIME CHIIBI) 93BOJIONUU. MyTallMOHHBIN
npouecc. KomOuHatuBHast u3MeHUMBOCTb. Jlpeiip reHoB — ciyvaiiHble
HEHaNpaBJIeHHbIE HW3MEHEHMs 4YacToT ajvienedl B momymsmusax. Oddekr
OCHOBATEJIs. Murpauuu. N3omanus HOITYJIALIAN: reorpaguueckas
(mpocTpaHcTBeHHAas ), OrMosoruYecKas (pernpoayKTUBHA).

EctecTBennbiit  otObop — HampaBiuswommi  ¢daktop IBOMOIUUA.  DOpMBI
€CTECTBEHHOTO  0TOOpa:  JIBWXKYIIUH, CTAaOMIM3UPYIOLIUN, Pa3pbIBAIOLIUI
(mu3pyntuBHbIi). [TonoBoit oT6op.

[IpucnocoOneHHOCT, ~ OpPraHM3MOB KAk  pe3ylbTaT  MHUKPOIBOJIOIHH.
Bo3nukHOBeHHe — mpucnocoOneHuid y  opraHu3MoB.  Apomop¢o3bl U
uanoanantauuu. [Ipumeps! npucrnocobaenuii y opranuzmMoB. OTHOCUTENBHOCTh
MIPUCTIOCOOTICHHOCTH OPTaHU3MOB.

Bun, ero kpurepum wu CcTpykTypa. BmumooOpazoBaHme Kak pe3ysabTaT
MHUKpOdBOIONMK. M3omsanus — xiro4eBoil ¢akrop BumooOpaszoBanus. [lytu u
CIOCOOBI BUJI000pa30BaHUS: aJJIoNaTpPUIECKOoe (reorpadudeckoe),
cUMIaTpuyeckoe  (IKOJIOTMYECKOE),  «MTHOBEHHOE»  (MOJUIIIOMIU3AINS,
rubpuanzanus). JIuTenbHOCTh BOTIOIUOHHBIX MTPOILIECCOB.

Mexanu3mbl (GopMUPOBaHHS OMOJIOTUYECKOTO Pa3HOOOpa3HsL.

Ponp 3BontonroHHON Ouosioruu B pa3pabOTKE HayYHBIX METOAOB COXpPaHEHUs
6uopazHooOpasusi. MUKpPOIBOIIONKS U KOIBOJIIOLHUS Mapa3UTOB U HX XO35EB.
Mexanu3mbl GOPMUPOBAHUS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI 0OPHObI
C HeH

MeTtonsl u3ydeHuss Makpos3Boitonuu. [lageoHTomornyeckue MeTOAbl M3y4YEHUS
sBomtoun. [lepexoansie GopMbl U GUIIOTEHETUYECKHUE PSIBI OPTaHU3MOB.
Buoreorpadudeckue meronpl nzyueHus sBomtonun. CpaBHenue (Giaopsl U GayHbl

MaTEepHKOB U OCTPOBOB. buoreorpagpuueckue obnactu 3emin. Buabl-sHaeMuky u
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6.4

PEIUKTHI.

OMOpHOIOTHYECKHEe U CPaBHUTEIBHO-MOPGHOIOTUYECKUE METOAbl M3y4YEHUS
3BOJIOLUMU. ['€HEeTHYeCKHe MEeXaHU3Mbl 3BOJIIOIMM OHTOTE€HE3a U TMOSIBICHUS
SBOJIONIMOHHBIX ~ HOBIIECTB. [ OMOJIOTMYHBIE ¥  AaHAJOTHYHBIE  OPTaHbl.
PynumenTtapHsie  opraHbl W aTaBU3MBL.  MOJEKYISIPHO-TEHETHYECKHUE,
OMOXMMHYECKHEe ¥  MaTeMaTHYeCKUe  METOAbl  W3YYCHHS]  DBOJIOLHH.
I'omonoruuynsie reHbl. COBpeMEHHbIE METOMAbI MOCTPOCHUS (PHIOTeHEeTHUYECKHX
JIEPEBHEB.

XPpOMOCOMHBIE MYTAIMH U 3BOJIOLIHSI TEHOMOB.

OO6mue 3akoHOMEpHOCTH (MpaBuia) 3BoJOLKMU. HeoOpaTUMOCTh 3BOIIOLHUU.

A)IaHTI/IBHaH paauanms. HepaBHOMCpHOCTB TEMIIOB 5BOJIFOIINH

Hayunbie rumote3sl NpPOUCXOXKIEHUS KU3HM Ha 3emuie. AOHOreHe3 U
naHcrnepMmus. JloHay4HbIe MTPEICTaBICHHS O 3aPOXKICHUH KU3HH (KPEallMOHU3M).
['unoTe3a MOCTOSHHOTO CaMO3apOXKAECHUS KU3HU U €€ ONPOBEP)KEHUE OIBbITAMU
®. Pemu, JI. Cnamnanuanu, JI. Ilacrepa. IlpoucxoxaeHue KU3HHM U
acTpoOUOIOTHSL.

OcCHOBHBIE JTanbl HEOPraHWYECKOW HBoMOIMU. [lmanerapHas (reojoruueckas)
IBOIONMSA. XHWMHYECKash OJBOMIONUA. AOHWOTCHHBIM CHHTE3 OpPraHUYECKUX
BemecTB u3 Heopranmdeckux. OmpiT C. Mwmnepa u I'. FOpu. Obpa3zoBanue
noJmMepoB u3 MoHomepoB. KoanepsatHas rumote3a A.M. Onapuna, rumnoresa
neppuuHoro OymnboHa JIk. XonaeitHa, reHetuueckas rumnore3a [. Mémnepa.
Pu6osumser (T. Yek) u rumotesa «mupa PHK» V. I'mnbGepra. @opmupoBanue
MeMOpaH U BOSHUKHOBEHHUE MPOTOKIIETKH.

Ucropus 3emmn u meroabl €€ u3ydeHus. VckoraeMble OpraHMYECKHE OCTaTKU.
I'eoxpononorust u e€ meronsl. OTHOCUTENbHAS M aOCONIOTHAS T'€OXPOHOJIOTHSL.
['eoxpoHonOrMYeckas mKaaa: 0Hbl, 3pbl, IEPUOJIBI, STIOXU.

Hauanbnbie 3Tansl oprannyeckoi 3osirouuu. [losBieHne M 3BOTIOIUS MTEPBBIX
KJIETOK. DBONIOLUA MeTabonau3Ma. BO3HUKHOBEHHE TIEPBBIX JKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIEHKU KaK aHaJIoT MEepPBhIX Ha 3eMiie COOOIIECTB.
Crtpomaronutsl. [IpokapuoThl U 3yKapHOTHI.

[Ipoucxoxaenue sykapuoT (CUMOHMOreHe3). DBOJIOLMOHHOE IPOUCXOXKICHUE
BUpYCOB. IIpouCXOXKJE€HUE MHOTOKIETOUYHBIX OpraHu3MoB. Bo3HUKHOBEHME
OCHOBHBIX TPYII MHOTOKJIETOYHBIX OPIraHU3MOB.

OcCHOBHBIE JTambl HBOJIONUUA BBICHIUX pacTeHuid. (OCHOBHBIE apoMOPQO3bI
pacreHuii. Bbixon pacrenuii Ha cyumy. IlosiBiieHHME CHOpOBBIX pacTeHUN U
3aBoeBaHne MMM cymu. CemeHHble pacTeHus. [IponcxoxaeHue IBETKOBBIX
pacTeHHil.

OcCHOBHBIE JTambl SBOJIONHMH JKMUBOTHOTO Mupa. (OCHOBHBIE apoMopdo3bl
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6.5

XKHUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJIEHHE COBPEMEHHBIX
Tunos. IlepBbie XopnoBbIe kUBOTHBIE. JKU3HB B BOJE. DBOIIOLUSA TO3BOHOYHBIX.
IIpoucxoxaenne ampubuii u pentunuil. IlporcxoxnaeHne MIEKONUTAIOUINX U
ntul. [Ipunoun xmoyeBoro apomopgosza. OcBoeHue OECHO3BOHOYHBIMU H
MM03BOHOYHBIMHU KUBOTHBIMH CYIIH.

Pa3BuTHe xu3HM Ha 3eMJie 110 ApaM U NEpUOoJaM: apXei, IPOTEepo30H, MaJIEO30H,
Me3030M, KaiHO30H. OOmas XapakTepUCTHKAa KIUMaTa H TEOJOTHYCCKUX
nporeccoB. [losBieHne 1 pacBET XapaKTEPHBIX OPraHU3MOB. YTie00pa3oBaHHeE:
€T0 YCIIOBHSI U BIIMSHUE HA Ta30BbIi COCTAaB aTMOC(EPHI.

MaccoBble BBIMUPAaHHS — DSKOJOTMYECKHE KPHU3UCHI mpouwioro. [Ipuumusl n
CJIEICTBUSL MAacCOBBIX BbIMHpaHUi. COBPEMEHHBIN 3KOJOTMYECKUN KPHU3UC, €TI0

0COOEHHOCTH

Pazgenst w 3amaum  anTponosnoruu. Metonel anTponosiorud. CTaHOBJIEHUE
MIpe/ICTAaBICHUM O MPOUCXO0KIEHUH yenoBeka. CoOBpeMeHHbIE HayYHbIE TEOPUH.
CxoncTBO uenoBeka C KMBOTHBIMH. CHUCTEMATHUYECKOE IIOJIOKEHUE YETIOBEKA.
CBuzerenbcTBa  CXOACTBA  YE€NOBEKa C  JKMBOTHBIMM:  CPaBHUTEJIBHO-
MOpP$OJIOTHIECKHE, AMOPHUOJIOTUYECKHE, (hbU3M0II0r0-0MOXUMHYECKHE,
noBefieHYeckne. OTan4ms 4elloBeKa OT JKUBOTHBIX. [IpAMOX0KI€HHE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBUTHE IOJOBHOIO MO3ra U BTOPOMl CUTHAIBHOMN
CUCTEMBI.

JBuxkymue cuibl ((akTopbl) aHTpONOreHe3a: OHOJIOTMYecKHe, COLMaIbHBIC.
CooTHolieHre OMOIOTMYECKUX U COLUAIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.
OcHOBHBIE CTaJIMM AHTPOIIOTE€HE3a. ABCTPAIIONUTEKN — ABYHOTHUE NPEAKH JIIOEH.
UYenoBek  yMmenbld, IN€pBbIE  M3TOTOBIEHUSA  Opyaud  Tpyza. Yenosek
MPSMOXOJISAIIMNA W TIEPBBIA BBIXOA JroAeH 3a mpenensl Adpuku. YemoBek
reiuaenb0epreckuii — oOMmuUK MPEJOK HEaHJEPTAIbCKOTO YEJIOBEKAa M YEJIOBEKa
pasymHoro. YenoBek HeEaHJAEPTaJbCKUM Kak BHUJ JIOJECH XOJOAHOTO KJIMMAaTta.
UenoBek pa3yMHBIM COBPEMEHHOI'O THWIIA, JEHUCOBCKHI YEIOBEK, OCBOCHHUE
KOHTHHEHTOB 3a npeaenamMu AQpuku.

DOBOJNIOLMUS COBPEMEHHOIO uesnoBeka. EcTecTBeHHbI OTOOp B HOMYJALUAX
yesioBeka. MyTalMoHHBIN Mpouecc U nonuMopdusm. IlomynsiirioHHbBIE BOJHBL,
npeiid reHoB, Murpanus u «3¢G(HeKkT oCHOBATENS» B MOMYJISIMIX COBPEMEHHOIO
YeJI0BeKa.

Yenoseueckue pacel. Ilonstue o pace. bonbmme pacel: e€BponeougHas
(eBpasuiickasi), aBCTpajJO-HErpoujHAasi  (SKBAaTOpUAJIbHAsI),  MOHTOJOMIHAS
(a3maTcko-aMepHKaHCKas). Bpemss u myTu pacceneHHsl 4yeloBeKa IO IUIaHEeTe.
EanncTBO  dyenmoBeueckux pac. HaydHas  HECOCTOSITENBHOCTh — pacu3ma.

[IpucnocoOaeHHOCTh 4YesoBEKa K pPa3HbIM YCJIOBHSM OKpPYXAloIIeH Cpesbl.
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Brnusinue reorpaduueckoid cpensl W apeiida reHoB Ha MOPQOJIOTHIO U

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

DKOCHUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTH

7.1

7.2

Paznensl u 3agaun sxonoruu. CBs3b HKOJIOTUHU C APYTUMH HAyKaMHU.
Metonel skonoruu. IloneBeie HaOmOAEHUS. OKCHEPUMEHTHI B  JKOJOTHU:
OpUpoJiHble W JlabopaTopHble. MopaenupoBaHue B H3KOJOTUU. MOHHUTOPHUHT

OKPY>KaIOIIEeH CpeJIbl: TIOKAIbHBIN, pErHOHAIBHBIN U TJI00AIbHBIN

Okosornyeckue (GakTopbl M 3aKOHOMEpHOCTH MX JAeifctBusa. Kiaccuduxanms
9KOJIOTHYECKUX  (pakTopoB: abmoTmyeckue, OWOTHYECKHE, AaHTPOIOTCHHEIE.
OOme 3aKOHOMEPHOCTH JIeHCTBHA 3Koylorudeckux ¢akropos. IIpasuio
muaumyma (K. Hlnpenrens, 0. JIn6ux). TonepanTHOCTh. DBpHOMOHTHBIE U
CTEHOOMOHTHBIE OpPTraHU3MBI.

Abuotnueckue ¢akropsl. CBET Kak 3KoJoruueckuil ¢akrop. JlelicTBue pasHbIX
YYacTKOB COJIHEYHOTO CIIEKTpa Ha OpraHu3Mbl. OKOJOTMYECKHE TPYIIIbI
pacTeHM M JKMBOTHBIX IO OTHOUICHMIO K cBeTy. CHUrHainpHas pojib CBETA.
DOTONEPUOIU3M.

Temmepatypa Kak dKoJormueckuii Qaxrop. JlelicTBHe TemmepaTypbl Ha
opranu3msl. [JoMKMIOTEpMHBIE U TOMOMOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U
CTECHOTEPMHBIE OPTaHU3MBI.

Bnaxnocte kak okojoruueckuil ¢dakrop. [Ipucmocobinenuss pacrteHuil K
Mo/IJIep’KaHnio BoAHOTrO Oananca. Knaccudukarusi pacTeHH MO OTHOIICHHIO K
BoJie. [Iprucrnocobienus )KMBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHMsS OPraHU3MOB: BOJHAs, HA3€MHO-BO3/YILIHAs, ITOYBEHHas,
riyOMHHas  MOJNOYBCHHAs, BHYTPUOpPraHW3MeHHas. (PU3NKO-XMMHUYECKHUE
0COOEHHOCTH cpea OOWTaHUs OpraHu3MoB. lIpucmocoOiieHHs OpraHu3MoOB K
YKU3HU B Pa3HbIX CPENAX.

buonornueckue putmsl. BHemHNe 1 BHyTpeHHHE pUTMBL. CyTOUYHBIE U TOJUYHbIE
putmbl. [IpHcnoco6neHHOCTh OPraHu3MOB K CE30HHBIM HM3MEHEHMSIM YCIOBUMN
KU3HU.

XKuznennsie popmel opranu3MoB. [lonarue o xuzHeHHOU ¢opme. XKu3HEHHBIE
(GopMBI pacTeHUi: JepeBbs, KyCTapHUKU, KYyCTapHUYKH, MHOTOJIETHHE TPaBBl,
oJiHoJeTHUE TpaBbl. JKu3HeHHbIE (HOPMBI KUBOTHBIX: THIPOOUOHTHI, T€OOUOHTHI,
a’poOuoHTHL. OCOOEHHOCTH CTPOCHHSI U 00pa3a KHU3HU.

buotnyeckune QaxTopsl. Buabl OMOTHYECKMX B3aMMOJAEHCTBHIA: KOHKYpPEHIIHS,
XMIHUYECTBO, cuMOKMO03 U ero (opmel. Ilapazutusm, koomnepauus, MyTyaausMm,
KOMMEHCAJIN3M (KBapTHpaAHTCTBO, HaxXJICOHUYECTBO). Herpoduueckue
B3auMozeicTBus  (Tonmuueckue, ¢opuyeckue, QaOpuueckue). 3HaYEHUE

OMOTUYECKNX B3aUMOJCHCTBUN Ui CYIIECTBOBAHUS OPTaHU3MOB B Cpele
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7.3

obutanus. [IpUHINTT KOHKYPEHTHOT'O UCKITIOUCHHS

DKOJIOTUYECKHE XapaKTePUCTHKU MOmyisaiuu. [lomymsimust kak Ouoiorudeckas
cuctemMa. Poiib HEOTHOPOAHOCTH Cpelibl, PU3NUECKUX OaphepOB U OCOOECHHOCTEH
OuoJ0THH BUIOB B (DOPMHPOBAHUH MPOCTPAHCTBEHHON CTPYKTYpPHI MOMYISIUH.
OcCHOBHBIE TIOKa3aTelu MOMYJSALHUU: YUCIEHHOCTb, IUIOTHOCTb, BO3PACTHAS H
MOJIOBasi  CTPYKTypa, pOXKAAEMOCTb, TMPUPOCT, TEMII POCTa, CMEPTHOCTH,
MUTpaIus.

Dkonioruueckasi CTpykTypa mnonyaauu. OIleHKa YHUCIEHHOCTH TMOIMYJISLHUU.
JluHaMyka nonmynsiuuu U €€ peryisnus. buoTudyeckuil moTeHuuan NOMyJIsSLIuu.
MopenupoBanue AWMHaAMUKA —Tonyisinud. KpuBble  pocTa  UHMCIEHHOCTH
nonysiuud. KpuBble BbDKMBaHUA. Perynsius 4uUCICHHOCTH TMOMYJIALMN: pOJIb
(akTopoB, 3aBUCAMIMX M HE 3aBUCAIIMX OT IUIOTHOCTU. OKOJIOTUYECKUE
ctpareruu BunoB (I- u K-ctparerun).

[Tonsatne 006 »KosorMyeckoil Hume Buga. MectooOutanue. MHoromepHas
Mozenb skonormyeckon Humu Jx.M. XarunHcoHa. PazMepsl 5KOI0Ornyeckoun
uHuiy. [loTeHnuanbHas U peaau30BaHHAS HUILIH.

Bun kak cucrema mnomynsiuuii. Apeansl BUAOB. BuIbl M HMX KU3HEHHBIE
CTpaTeruu.  3aKOHOMEPHOCTHM  MOBEACHUS W  MHUIpauud  >KMBOTHBIX.

buonorunueckue nHBa3UU JYKCPOAHBIX BUI0OB

7.4

CooOmiectBa opraHu3MoB. buorneHo3 u ero crpykrypa. CBsizu Mexay
opranm3MamMu B OWOIlEHO3e. DKocHcTeMa Kak OTKpbiTas cuctema (A.J[x.
Tencnu). @yHKUMOHANBHBIE OJOKH OPraHU3MOB B 3KOCHCTEME: HPOAYLEHTHI,
KOHCYMEHTBI, peayueHTbl. Tpopuueckue ypoBHH. Tpoduueckue nenua u CeTH.
Abuotnyeckue 61moku 3KocucteM. [TouBbl M mibl B skocucremax. Kpyrosopor
BELIECTB U ITOTOK YHEPTUU B 3KOCHUCTEME.

OcHoBHBIE ITOKa3aTeIM 3KOCHCTEMBI. buomacca u mpoaykuus. DKOJIOTHYECKUE
MpaMUJIbl YKces, 0MoMacchl U SHEPTUU.

HanpaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKLeccuu. llepBuyHbBIE U
BTOPUYHBIE CYKLUECCMM W WX HPUYUHBI. AHTPOIOIrE€HHbIE BO3ACUCTBUS Ha
cykueccuu. KimmakcHoe coo6iectBo. bruopasnoobpasue 1 mosiHota KpyroBopoTa
BEILIECTB — OCHOBA YCTOMYMBOCTH COOOILIECTB.

[Ipupoanbie 3KocHUCTEMBI. AHTPONOrE€HHbIE HKOCHUCTEMBI. ATpPOIKOCHUCTEMA.
ArporieHo3. Paznnuust Mexay aHTpONOTeHHBIMH U IPUPOIHBIMU YKOCUCTEMaMHU.
Yp6oskocucremsl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. I'opoackas diaopa u
(ayna. CuHaHTpONHM3aIMs TOPOACKOHN (ayHbl. bronmornyeckoe u X03siiCTBEHHOE
3HAYEHUE arpo’3KOCUCTEM M ypOO3IKOCHUCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHHUS
OCHOBHBIX B3aUMOJICUCTBUI OPTaHU3MOB B SKOCUCTEMAX.

HepeHoc OHCPIUr U BCHICCTB MCKAY CMCKHBIMH 3KOCUCTECMaMHU. YcTOoN4uBOCTD
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7.5

OpTraHnu3MoOB, HOHYJISII_[I/Iﬁ U 3KOCUCTEM B YCIOBHAX CCTCCTBCHHBLIX U

AHTPONOTEHHBIX BO3JICUCTBUI

buochepa — oOmemnanerapHas o0Ooyiouka 3eMiIM, TJI€ CYIIECTBYET HIIU
cyliecTBoBana XH3Hb. YueHue B.M. Bepnaackoro o Ouocdepe. Obnactu
6uocdeps u e€ coctan. KuBoe BeriecTBo 6uochepsl U ero PyHKIUH.
3aKOHOMEPHOCTH cyllecTBOBaHUsS Ouocdepsl. OcoOeHHOCTH Ouochepbl Kak
rno0anbHOM  3KocucTeMbl.  J[MHaAMHueckoe  paBHOBecue B Ouocdepe.
KpyroBopoTsl BemectB M OHMOr€OXMMHYECKHE IMKIBI (Yriiepoaa, as3oTa).
PurmuanOCTS siBIIeHMI B Onocdepe.

3onanpHOCTH OMOchepbl. TlonsTie o 6uome. OCHOBHBIE OMOMBI CYIIH: TYHJpA,
XBOWHBIE Jleca, CMEIIAaHHbIE W IIWPOKOJIMCTBEHHBIE Je€ca, CTEIH, CABaHHBI,
IYCTBIHM, TPOIMYECKHUE Jieca, BBICOKOrOpbs. Kimmar, pacTUTENbHbIM U
KUBOTHBI MUp OMOMOB CYILIH.

CrpykTypa u (YHKIHS KHUBBIX CHCTEM, OIIEHKAa MX PECYpCHOrO MOTEHIHMAlIa U

O6uocdepHbIx QyHKIHIHA

7.6

DKOJIOTHUECKUE KPU3HCH U WX NMpUYMHBI. Bo3nelicTBue denmoBeka Ha Ouocdepy.
3arpsi3HeHUe BO3AYIIHOM cpeabl. OXpaHa BO3ayXa. 3arpsi3HEHUE BOJIHOM CpeEnbl.
OxpaHna BoaHBIX pecypcoB. Pazpymenue nouBel. OXpaHa IMOYBEHHBIX PECYPCOB.
W3meHeHne knumara.

AHTpPOIIOT€HHOE BO3JIEHCTBUE HA PACTUTEIbHBIM M SKMBOTHBIM Mup. OxpaHa
PacTUTEIBHOTO U KUBOTHOrO Mupa. OCHOBHBIE NMPHUHLMIIBI OXPAaHbl IPUPOJIBI.
Kpacupie kuuru. Ocobo oxpansiemble mnpupoansie Tteppuropuu (OOIIT).
Borannueckue caapl U 300J0THYECKUE TAPKH.

OcHOBHbIE TPHUHLMIIBI YCTOHYMBOIO Ppa3BUTHsI YEJIOBEUECTBA U TPUPOIbL.
PanmonanbHO€  MPHUPOJIONONIB30BAHME U COXpaHEHHE  OMOJOTHYECKOTrO

pazHooOpa3us 3eMiau
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YYEBHO-METOIANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

* buonorus, 10 knacc/ Ilaceunuk B.B., Kamenckuit A.A., Py6iioB A.M. u
npyrue; mon penakuuert Ilaceununka B.B., AxnuonepHoe 00I1eCTBO
«3paTenbcTBO «IIpocBemieHue
» buonorus, 11 knacc/ Ilaceunuk B.B., Kamenckuii A.A., PyomoB A.M. u
npyrue; mnon peaakuuert Ilaceunuka B.B., AxkmnuonepHoe o001IecTBO

«3narensctBo «lIpocBemenue»

METOJANYECKHUE MATEPUAJIBI JISA YUUTEJIA

buonmorus. 9-11 xknaccel. COOpHUK ONMMITMAJIHBIX 3aJaHUN : ydeOHO-
METOIUYECKOe Tocooue

buonorusi. EI'D u OI'D. Pazgen «Pactenusi, rpulbl, numaiHukun». Teopus,
TPEHUPOBOYHBIC 3a/IaHUS: YU4eOHO-MeToanueckoe mocooue Kupunenko A.A.

CnpaBoynuk o ouosnoruu. 5—11 kiaccel coct. ConokoB JI.A.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

YHuupepcanpHas 6ubamoreka « [ {OK»
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