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MOSACHUTEJIbBHASA 3AIINCKA

[Iporpamma no yuebHOoMy mnpeamety "buonorusa" (manee - Ouonorus) Ha
YpOBHE cpemHero obmiero obpazoBanus pa3paboTaHa Ha ocHOBe DenepasbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccutickoit denepammmy,
OI'OC COO, Konuenuuu mnpenojaBanus ydeOHoro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUI (PenepanbHoil pabouell mporpaMMbl BOCIIUTAHMSL.

YueOuplii npeamer «buonorus» yrayOnéunoro ypoBHs usydenus (10-11
KJIACChI) SIBJISIETCS OJHUM W3 KOMIIOHEHTOB IMpeAMeTHON obnactu «EcTecTBeHHO-
HayuHble mpeameTs». CormacHo mnonoxerusMm PIOC COO npoduibHbIe
y4ueOHbIE TPEIMEThI, U3ydyaeMble Ha YriayOJE€HHOM YPOBHE, SIBJISIOTCS CIIOCOOOM
nuddepenaniun  oOydeHUsT Ha YpPOBHE CpeAHero ooOiiero oOpa3oBaHUsA U
IPU3BAHBl O0ECHEYUTHh MPEEMCTBEHHOCTh MEXJy OCHOBHBIM OOIIMM, CPEIHUM
O0IIMM, CpeTHUM TMpo(decCHOHATbHBIM U BBICHINM 0Opa3zoBaHueM. B To ke Bpems
KOKIBIM M3 HJTUX Y4YeOHBIX MPEAMETOB JOJDKEH OBITh OpPUEHTHPOBAaH Ha
MPUOPUTETHOE pelIeHUE O00pa30BaTEIbHBIX, BOCIHUTATENbHBIX M Pa3BUBAIOIIMX
3a/ay, CBSI3aHHBIX C HOpodopueHTanuenn oO0yYaromuxcsi U CTUMYJIUPOBAHUEM
MHTEpECa K KOHKPETHOM O0JIACTM HAyYHOI'O 3HAHWA, CBA3aHHOIO ¢ OHMOJOTHEH,
MEIULIMHOM, SKOJIOTUEH, TICUXO0JIOTUEN, CHIOPTOM HJIM BOCHHBIM JEJIOM.

[Iporpamma mo yueOHOMy mnpenmery "buonorusa" maér mpeacTaBieHHE O
Heau M 3ajadax u3ydeHusi yuyeOHoro mnpenmera «buonorus» Ha yriyOGn€éHHOM
YPOBHE, ONpeaesieT o0s3aTebHoe (MHBapUaHTHOE) IPEAMETHOE COIepKaHue, ero
CTPYKTYPUPOBAaHHME TIO pa3deliaM MW TeMaM, paclpeiesieHne I0 Kjaccam,
PEKOMEHIYET MOCIEAOBATEIBHOCTh H3Y4YEHUs Y4YEOHOro marepuanga ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBs3€d, JIOTMKH Y4eOHOro mpolecca,
BO3pPAaCTHBIX OCOOEHHOCTel oOyuarmuxcsi. B mnporpamme mno Ouoioruu
peanu30BaH MPUHLUI TPEEMCTBEHHOCTH C HU3y4eHHUEM OHOJIOTMU Ha YpPOBHE
OCHOBHOrO0  o0miero oOpa3oBaHusi, Onarojaps YeMmMy MPOCMATPUBACTCS
HAMpPaBJICHHOCTh HA  TMOCJEAYIOIIEe pPa3BUTHE  OWOJOTUYECKUX  3HAHUH,
OPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHMUS,
HKOJIOTHYECKOTO MBIIUICHUS, TMPEACTaBICHU O 370pOBOM 00pasze >XKHU3HHU, Ha
BOCIIUTAaHUE OEpeXKHOT0 OTHOIIECHUS K OKpYXKaromel NpupoaHou cpeme. B
nporpaMme 1o OHMOJOTMM TaKKe IOKa3aHbl BO3MOXXHOCTH YYEOHOro MpeaMmera
«buomorusiy B peammszanuu  TpeboBanuii PI'OC COO K mNIAHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M MPEJAMETHBIM pe3yJibTaTaM OO0ydeHUs U B
(GOpMHpPOBaHUM OCHOBHBIX BHUJOB YyueOHO-TIO3HABATEIbHOW  JI€SITEIbHOCTH
oOyyYarommxcsi MO0 OCBOCHUIO COJEpKaHUsl OWOJIOTHYECKOro o0Opa3oBaHUsI Ha
YPOBHE CpeaHero o01iero oopa3oBaHws.



VYueOHblii nnpeamer «buonorus» Ha ypoBHE cpeHero ooOmero oopa3oBaHUs
3aBeplIaeT Ouojormueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha
pacuiMpeHre W yriyOJeHue 3HaHWW OOYyYarolUXcs O >KMBOW MPUPOJ]IE, OCHOBAX
MOJIEKYJIIPHOM W KJIETOYHOW OMOJOTMH, SMOPHOJOTMUA W OHOJOTUU Pa3BUTHA,
TE€HETHKH, CEJIEKIIMU, OMOTEXHOJIOTHH, 3BOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

Nzyuyenne yueOHOro mnpeamera «buonorus» Ha YrIyOJIEGHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIMUXCSA K MOCIEAYIOIIEMY MOTYyUYECHUIO
OuoJIorM4eckoro  oOpa3oBaHusT B By3aX M OpraHM3alusX  CPEIHEro
npodeccruonanbHoro oopazoBanusa. OCHOBY €ro coaepk aHUsl COCTABIIAECT CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TMOJYYEHHBIX MpPU  H3YYEHUU  OOYy4YarOIIMMUCS
COOTBETCTBYIOIIUX CHCTEMATHUYECKUX PA3IEIIOB OMOJOTMHA Ha YPOBHE OCHOBHOIO
obmiero o6pazoBanusi, B 10—11 kmaccax 3Tu 3HaHUA TONydYarOT pa3Butue. Tak,
pacuiMpeHbl U YriayOJeHbl OHOJOTWYECKUE 3HAHUS O PACTCHHSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3Me 4YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX >KH3HHU,
JOTIOJTHUTENBHO BKJIKOYEHBI OMOJIOTMYECKUE CBEACHUS TPUKIAHOTO U TOMCKOBOTO
XapakTepa, KOTOpbIe MOXHO HCIOJIb30BaTh KaK OPHUEHTHUPHI JUISl MOCIETYIOIIETO
BbIOOpa mpodeccuu. Bo3mokHa Takke HMHTErpaiusi OWOJIOTMYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMHU 3HAHUSMHU, MOIYYCHHBIMH OOYUYAIOUTUMUCS TPU H3YUYCHUH
(bu3KMKK, XUMHUH, reorpaduu 1 MaTEMATUKH.

CtpykTypa mporpamMmbl 1o y4yeObHOMy mnpenmery "buomorusa" otpaxaer
CUCTEMHO-YPOBHEBBIM M 3BOJIIOLMOHHBIA MOAXOAbl K HW3YYEHUIO OHOJIOrUHU.
CornacHo UM, U3y4alOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE [Tl )KUBBIX
CUCTEM Pa3HOT'0 YPOBHS OpraHU3aIlH, IBOJIIOIMN OPraHUYECKOTO MHUpa Ha 3emJie,
COXpaHEeHHUs1 OHMOJIOTMYECKOro pa3HooOpa3us IutaHeTsl. Tak, B 10 kiacce
U3YyYaloTCd OCHOBBI MOJIEKYJSIDHOM M KJIETOYHOM OMOJOruu, 3MOpPUOIOTHUU U
OUONOrMM Pa3BUTHUS, TEHETHUKU M CEJIEKIUH, OMOTEXHOJOTMH U CHUHTETUYECKOM
OMOJIOTHH, AKTyalIU3UPYIOTCS 3HAaHMS OO0ydarommxcs Mo OOTaHWKE, 300JI0THH,
aHatomuu, Qusnonorun uenoBeka. B 11 kmacce wu3ydaroTCsi 3BOJIOLMOHHOE
y4eHUE, OCHOBBI KOJIOTUHU U yUeHue o Ouocdepe.

YueOnpiii  mpeamer  «buosorus»  mpu3BaH ~ O0ECHEYUTh  OCBOCHHE
00yyarouMuUCcs: OMOJIOTHYECKUX TEOPUH U 3aKOHOB, MW, MPUHIUIIOB U IIPAaBUII,
JIe)KallMX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUpPA, 3HAHUHN O
CTPOEHUHU, MHOT000pa3uM M OCOOCHHOCTAX KIIETKH, OpraHu3Ma, IOIyJISIuH,
OMOLIEH03a, SKOCUCTEMbI, O BBLAAIOUIUXCS HAYUHBIX JOCTHUKEHUSIX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTUY, MPUKIIAJHBIX ACHEKTaX OMOJIOrMYeCKUX 3HaHuu. J{is
pa3BUTUS U TOJJEpXKaHUS HHTEpeca oOydaroumxcs K OWOIOrMHM Hapsaay co
3HAYUTEJIbHBIM 00bEMOM TEOPETHYECKOI0 MaTepHaja B COAEPKAHUU MPOTPAMMBbI
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEN CTAaHOBJICHMS U Pa3BUTHS



TOM WIM HWHOW 00sacTh OWOJIOTMH, BKJIAJOM OTE€YECTBEHHBIX M 3apyOe’KHBIX
Y4€HBIX B PEIICHUE BAXKHEUIITNX OMOJOTHUYECKUX U DKOJOTUYECKUX MPOOIIEM.

[enps uzyuenus yuebHoro npeamera «buonorus» Ha yriry0JIEHHOM ypOBHE —
OBJIaJIcHHE  OOYy4YalOMIMMHUCS  3HAaHUSAMU O  CTPYKTYPHO-(YHKIIMOHAIBHOU
OpraHu3allid >KUBBIX CHCTEM pa3HOrO paHra M NOpUOOpPETEeHHE yMEHUU
UCIIOJIB30BaTh 3TH 3HaHUS B (JOPMUPOBAHUU MHTEpECa K OMpEeNesEHHON obnacTu
npoecCHOHaNbHON JIeITeNTbHOCTH, CBSI3aHHOW C OWOJIOTHEH, WM K BBIOODPY
y4eOHOTr0 3aBeICHUS VISl TPOIOHKEHUS OMOIOTHYECKOro 00pa3oBaHus.

JoctiwxkeHue 1enu u3ydyeHuss yuyeOHoro nmnpeamera «buosorus» Ha
yIIIyOJIEHHOM YpOBHE 00€CTIEUMBAETCS PELHIEHUEM CIIEIYIONINX 3a/a4:

OCBOCHHE OOYYAIONTUMUCS CUCTEMbI OMOJOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOrMYECKUX TEOPHUSIX, KOHLEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
paBuiIax, COCTABISIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHUPA; O
CTPOCHHH, MHOTO00Opa3uh U OCOOEHHOCTSAX OHOJIOTHYECKUX CHCTeM (KJIETKa,
OpraHu3M, MOMYJISIIUs, BUA, OMOreo1eHo3, ouocdepa); 0 BhIIAIOIIUXCS OTKPBITUIX
Y COBPEMEHHBIX HCCIIEOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYy4YaloIIMXCSd C METOJaMH IO3HAHMS >KUBOWU MPHUPOIBI:
UCCJIEIOBATEILCKUMHU  METOJIaMU  OMOJIOTMYECKHX HayK (MOJIEKYJSIpHOM U
KJIETOYHOM OHMOJIOTMH, SMOPHOJOTMA W OHWOJIOTMHM pa3BUTHUS, TE€HETHUKU U
CEeNIEKIIMM, OWOTEXHOJOTUM U CHHTETUYECKOW OHOJIOTHH, MaJeOHTOJIOTHUH,
JKOJIOTMH);  METOAAaMH  CaMOCTOSITEIBHOIO  IPOBEIECHHUS  OMOJOTMYECKHX
uccleoBaHMid B JabopaTtopum W B mpupojne (HabOmroleHue, W3MEpeHue,
HKCIIEPUMEHT, MOJICTUPOBAHUE);

OBJIaJIcHUE OOyYaroUIMMHUCA YMEHHUSIMU: CaMOCTOSATENbHO  HAaXOIUTh,
aHAIM3UPOBATh M HCIOJIb30BaTh OHOJIOTMYECKYI0 HH(POPMALMIO; TOJb30BaThCS
OMOJIOTMYECKONM TEPMUHOJIOTMER M CUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM U  COI[MAIbHO-JKOHOMHUYECKHUMU ¢  HKOJIOTHYECKUMU
npoOjemMaMu 4YeOBEYECTBA; OLIEHMBATh IMOCIEACTBUS CBOEH NEATEIBbHOCTH 10
OTHOILICHUIO K OKpY’KaloIleld NpUpOAHOM cpeae, COOCTBEHHOMY 3/I0POBBIO U
3MI0POBBI0  OKPYKAIOIIUX  JIFOICH; OOOCHOBBIBATH M COOMIOAATh  MEpBI
nporiiakTUKU WHGEKIIMOHHBIX 3a00JI€BaHU, TIPABWIA TTOBEJACHUS B MPUPOJIEC U
oOecrieyeHus: 6€30MacHOCTU COOCTBEHHOM KU3HENEATEIbHOCTH B UPE3BBIYAMHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIE HAyUYHbIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE y OOYYAIOMINXCA MHTEJUIEKTYAJIbHBIX U TBOPUYECKUX CITIOCOOHOCTEN
B IPOIECCe 3HAKOMCTBA C BBIJAIOIMIMMHCS OTKPBITUSIMH M COBPEMEHHBIMU
UCCIIEIOBAaHUSIMM B OWOJIOTHH, pEIIaeMbIMH €10 MpobjeMaMu, METOJ0JIoruein
OMOJIOTUYECKOTO UCCJIeIOBaHMUS, IPOBEICHHUS AKCIIEPUMEHTATBLHBIX



UCCIICIOBAHHM, PeIIeHUs] OMOIOTMYECKUX 3a/1a4, MOACIUPOBAHUSA OMOJOTHIECKIX
00BEKTOB U MPOIIECCOB;

BOCIIUTAHUE Y OOYYAIOIIUXCSl [IEHHOCTHOT'O OTHOIIEHUS K KUBOW MPUPOJE B
IIEJIOM M K OTJICTbHBIM €€ 00bEeKTaM U SABJICHUSAM; (OPMHUPOBAHUE IKOJIOTHUUECKOH,
TCHCTHYECKOW TPaMOTHOCTH, OOMIEH KyJIbTypbl TIOBEIACHUS B TPHUPOJE;
WHTETrPallii €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHre  OOydYaloIIMMHUCS  KOMIETEHTHOCTH B pPallMOHAJIBLHOM
MPUPOJIONIOIB30BaHUN (COOJIOICHUE TIpaBUJl TOBEICHUS B TIPUPOJIC, OXPaHbI
BUJIOB, DKOCUCTEM, Ouochephl), COXpaHEHUH COOCTBEHHOTO 37J0POBbS U 370POBBS
OKpYyXXaroumux Jojed  (coOmoneHuss Mep npoduiIakTUKu — 3a00JieBaHUM,
oOecrieueHue OE30MACHOCTH KU3HEACATCIHLHOCTH B YPE3BBIUAWHBIX CHUTYAIHSX
OPUPOJHOTO ¥ TEXHOTCHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJOTUYECKUX 3HAHUM U YMEHUHN B TTOBCEIHEBHOM KU3HU;

CO3/laHMe  YCIOBHM  JUIsi  OCO3HAaHHOTO  BbIOOpa  OOyYarOIIUMHUCA
VHIMBUTy AJIbHOMN oOpa3zoBaTeabHOU TPAaeKTOPHH, CIIOCOOCTBYIOIIIEH
HocHeAyIomEeMy MNpOoPECCHOHATBLHOMY CaMOOIPEIEICHUI0, B COOTBETCTBUU C
WHIMBUy AJIbHBIMUA HHTEpPECAaMU U MOTPEOHOCTSIMHU PErHOHa.

OO6miee YMCIO YacoB, OTBEJICHHBIX HA M3y4YeHHE OUMOJIOTUM Ha YIiyOJEHHOM
YPOBHE cpeaHero o01mero oopa3oanus, coctaBiser 204 gaca: B 10 kimacce — 102
yaca (3 yaca B Hezieno), B 11 kimacce — 102 yaca (3 yaca B HEJEMIO).

OT6op opraHW3aMOHHBIX (OPM, METOJOB U CPEACTB OOYyUYCHUS OMOJIOTHH
OCYIIECTBIISIETCS. ¢ YUETOM CHenu(UKU ero COJEp KaHHs W HaNpaBIEHHOCTH Ha
MPOJIOJDKEHHE  OMOJIOTHYECKOro  00pa3oBaHMs B OpraHu3alusix CpeaHero
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUS.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YUYEHUHU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBIIICTCSI TIPOBEJICHNE JTA0OPATOPHBIX M TpaKTUYeCKUx paboT. Takxke ydactue
OOy4YaromMXcs B BBIMOJTHEHUH MPOEKTHBIX M YYEOHO-UCCIEN0BATEIBCKUX PaboT,
TEeMaTHKa KOTOPBIX OMPEIACIACTCS YYHUTEJIEM Ha OCHOBE HMCIOIIMXCS
MaTepPUATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOTHBIX YCIOBHHA.

COIJEP)XAHUE OBYUYEHUA

10 KJTACC

ConepxaHue mporpaMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOIAUT B IMPOBEPKY
rocyJiapcTBeHHou uroroBoit arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpeMmeHHast O0uoJsIorus — KOMIUIEKCHasi Hayka. KpaTkas uctopust pa3BUTHS
Ouonoruu.  buomornyeckue  HaykKd M HU3ydYaeMble UMHU  [POOJIEMBI.



OyHIaMEHTaJIbHbIC, TNPUKIAJHBIE KW TMOUCKOBBIE HAy4YHbIC HWCCIEHOBAaHUS B
OunoJIoruu.

3HadeHue OHOJOTUU B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccuu, cBsizanHbie ¢ Ouosjorueil. 3HaueHUe OUOJOTUM B
MMPAKTUYECKON JEATECIIbHOCTA 4YEJOBEKA: MEIULIHMHE, CEIbCKOM XO34ICTBE,
MIPOMBILIJIEHHOCTH, OXPAHE TPUPOBI.

JdemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBuH,
V. I'apseu, I'. Mennens, B. . Bepnanckuii, 1. I1. 11aBnos, . . Meunnkos, H.
. Basunos, H. B. Tumodees-Pecorckuii, k. Yorcon, ®@. Kpuk, JI. K. benses.

Tabmuubl 1 cxembl: «CBsI3b OMOJIOTMM C JIpYrMMH Haykammu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. /KuBble cUCTEMBI U UX U3Y4YeHHUE

JKuBble cuCTEeMBl Kak mpeaMeT wu3ydeHuss Ouosioruu. CBOMCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JUCKPETHOCTh M IEJIOCTHOCTb,
CIOXXHOCTh M YIIOPAJOYEHHOCTb CTPYKTYPbI, OTKPBITOCTh, CaMOOpPTaHU3aLWs,
CaMOBOCIIPOU3BEIEHUE, PA3/IPAXKUMOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE.

YpOBHHM OpraHM3alii KUBBIX CHUCTEM: MOJICKYJSAPHBINA, KJIECTOYHBIMH,
TKaHEBBIH, OpraHU3MEHHBIN, MOMYJISALIMOHHO-BUI0BOM, 3KOCUCTEMHBIN
(bmoreonenoTnyeckuit), OmocdepHbiii. Ilporecchl, MPOMCXOIANINEC B IKHUBBIX
cuctemax. OCHOBHBIE TpHW3HAKH >XWBOTO. JKWM3HH Kak (opma CymecTBOBaHUS
Marepuu. Hayku, n3ydaromme x)uBble CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3aLUU.

N3ydenne XKuBBIX cucTeM. Meroasl Ouosiorndyeckor Hayku. HaOmronenwe,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATH3alMs, MeTaaHanu3. [londarue o 3aBUCUMON U
He3aBUCHMMOM mniepeMeHHOW. [lmanmpoBanue skcnepumenta. IloctaHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lorstie BHIOOPKH M €€ TOCTOBEPHOCTH.
Pa3bpoc B Ouosormueckux gaHHbIX. OIlEHKa JOCTOBEPHOCTH MMOJYYEHHBIX
pe3yabTaToB. [IpyUuMHBI UCKa)XX€HUsT PE3YyJIbTATOB JKcrepuMeHTta. llonarue
CTaTUCTUYECKOTO TECTA.

JdeMoHCcTpanuu

Tabmuubr u cxembl: «OCHOBHBIE TPU3HAKU >KU3HW», «buomornueckue
cucrteMbl», «CBOWCTBAa JKUBOW MATEpUN», «YPOBHU OPraHU3ALMUU KUBOU
npuponb», «CTpoeHHe KUBOTHOW KIETKW», «TKaHU >XUBOTHBIX», «CHCTEMBI
OpraHoOB YeJIOBEUECKOro opraHuszma», «buoreonenos», «buocdepa», «Metomabl
M3Y4E€HUS )KUBOU MPUPOJIBD».

O6opynoBanue:  mabopatopHoe  oOopymoBaHHE  JUIi  IPOBEICHUS
HAOJIIOICHUH, U3MEPEHU, SKCTIEPUMEHTOB.



IIpakTuuyeckass padora «lcnonb30BaHWE pA3TUYHBIX METOJOB IpH
W3YUYCHHH KUBBIX CUCTEM).

Tema 3. buoJsiorusi KjieTKku

Kinerka — cTpykTypHO-QYHKIIMOHANbHAS €IuWHMIA >KuBoro. Mcrtopus
OTKpbITUs KiIeTKH. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. ILIBaHH,
M. IHlneitaen, P. BupxoB). OCHOBHBIE MOJIO)KEHUS COBPEMEHHOM KJIETOUYHOU
TEOPUHU.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHSI,
xpomatorpadus, EeKTpodope3, METOl MEUYEHBIX aToMOB, Au(depeHInanbHOe
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue @OuKcupo8anHvlx
Kaemok. DIEeKTpOHHas MUKpockonus. Kongokanvnas muxpockonus. Bumanvhoe
(npudicusHenHoe) uzydenue Kiemox.

JdemoHcTpanuu

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

Tabmuibl u cxembl: «CBETOBONH MHKPOCKOI, «DJIEKTPOHHBI MHKPOCKOIDY,
«HMcTopust pa3BUTHS METOJOB MUKPOCKOTTUI.

OO6opynoBaHME: CBETOBOM MHUKPOCKOI, MHUKPOIpENnapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OAKTEpUATIbHBIX KIJIETOK.

IIpakTnueckass padora «/3yueHue METOAOB KIETOYHOW OHUOJIOTUH
(xpomartorpadusi, saekrpodopes, auddepeHnaTbHOe EHTPUPYTHUPOBAHNE,
[1LIP)».

Tema 4. Xumuueckasi OpraHu3anus KJICTKH

XUMHYECKUM COCTaB KJIETKH. Makpo-, MUKpPO- U YJIbTPAMUKPOIJIEMEHTHI.
Boma u €€ ponp Kak pacTBOPUTENS, PEAareHTa, y4acTHE B CTPYKTYPUPOBaHUU
KJICTKH, TETUIOPETYISIuu. MuHepanbHbIe BEIIECTBA KJICTKH, UX OWOJOTHYECKas
poJib. PoJib KATHOHOB U AaHUOHOB B KJIETKE.

Opranuueckue BenlecTBa KJETKU. buonorndeckue mnoaumepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 0eskoB. CTpyKTypbl OeskoBoi MojekyJbl. [lepBuunas
CTPYKTypa Oenka, MNenTuaHas CBA3b. BTopuyHas, TpeTUYHas, 4YeTBEPTUUHAS
cTpykTypbl. JleHatypamus. CpoiictBa ©OenkoB. Krnaccudukarus  OCIKOB.
buonorunyeckue pyHkiuu 6enkoB. [Ipuonsi.

VYrneBoasl. MoHOCaxapuapl, AUCaXxapyibl, OJIUTOCaXapuabl U MOJIUCaAXapHIblL.
OO6muit  1aH cTpoeHuss U (QU3MKO-XUMHYECKHUE CBOMCTBA  YTJIEBOJIOB.
buonorunueckue QyHKINU YTIEBOOB.

Jlunuast. ['mapodunsHo-TUapOdOOHBIE CBOMCcTBA. Kitaccudukanus TUnumos.
Tpurnuuepunbl, QGocPoaunuasl, BOCKH, cTepoujibl. buonornueckue ¢QyHKIUN



aunuAoB. OOme CBOMCTBAa OMOJOTHYECKHX MEMOpaH — TEKYy4eCTh, CIIOCOOHOCTh K
CaMO3aMBbIKaHHIO, TIOJIYIIPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommementapHoctu. I[lpaBuino Yapradda. Crpykrypa
JAHK — nBoiinasi cniupans. Mectonaxoxaenue u ouonornueckue gpynkmuu JJHK.
Buner PHK. ®ynkiuu PHK B kietke.

Crpoenue monexkynbl AT®. Makpospruyeckue cBsizu B Mmosekyiae ATO.
buonornyeckue ¢pynkiuuun AT®. BoccTaHOBIEHHbIE IEPEHOCUUKH, UX (PYHKIUU B
Kietke. [pyeue wykneozuompugocgpamer (HT®P). Cexsenupopanue JHK.
Memoowl eenomuxu, mpancKpunmomuKu, npomeoMuKHu.

CtpykTypHas Ouoyiorwsi: OMOXUMHUYECKHE U OMO(DU3UIECKUE MCCIICIOBAHUS
cocTaBa U IPOCTPAHCTBEHHOM CTPYKTYypbl OuoMonekyid. Mooeruposanue
CMPYKMYpsl U QYHKYULi OUOMONEKYT U UX KOMNIeKco8. KomnvromepHulil ouzaiin u
Opeanuyeckull cCunme3s OUOMONLEKY U UX HENPUPOOHBIX AHATO0208.

JlemoHcTpanuu

[Toptpetsr: JI. Ilonunr, Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®paHkinus,
®. Caurep, C. IIpy3unep.

Hunarpammer:  «PacnpeneneHue XUMHYECKHMX DJIEMEHTOB B HEXHBOM
npupoze», «Pacrpenenenne XuMHIECKUX DJIEMEHTOB B )KUBOW MPUPOIE.

Tabmuubr u cxembl: «llepuognyeckas TabiauIa XUMUYECKUX JIIEMEHTOBY,
«CTtpoeHne MoOJeKyssl BOJbl», «BelecTtBa B cocraBe opraHu3MoBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBON MOJIEKYINb», «CTpOCHHE MOJIEKYII
yrieBooB», «CTpoeHne MOJIeKyn JIMNuAoBy», «HyKIeMHOBBIE KHUCIOTBI»,
«Ctpoenue Mmonekyabl ATDy.

OO0opynoBaHue: XUMHUYECKAsI TOCYAa U 000PYI0BaHHUE.

JlabopaTtopHasi pabora «O0Hapy)eHHE OCTKOB C TTOMOIIBI0 KAYECTBEHHBIX
peaKIuii».

JlaGoparopnass  paGora  «lccrmemoBaHue — HYKJIEMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK PA3JIUYHBIX OPTaHU3MOB.

Tema 5. Ctpoenue n QyHKIUM KJIETKH

Tumbel KIETOK: 3yKapuoTHueckas U Ipokapuoruyeckas. CTpyKTypHO-
(GyHKIHMOHATBHBIE 00pa30BaHUs KIETKH.

Crtpoenue npokapuoTHIeckoi kieTku. KinertouHas creHka 6akTepuil u apxei.
OcoOEHHOCTH CTpPOEHMSI TEeTepOTpPO(HON U aBTOTPOPHON NPOKAPUOTUUYECKUX
KJIETOK. MeCTO U poJib MPOKApUOT B OMOIIEHO3aX.

Crpoenue 17§ GyHKIIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (tutazmaiemma). CTpykTypa IUIa3MaTUYECKON
MeMOpanbl. TpaHcopT BelIECTB Yepe3 IMIa3MaTUYecKyl0 MeMOpaHy: MacCHUBHbBIN



(zuddy3usa, oOneruénnas aud@ys3us), aKTUBHBINA (IIEPBUYHBIN M BTOPUYHBIN
aKTUBHBIA TpaHcnopT). [lomymponuriaemocts wMeMmOpanbl. Pabora HaTpuii-
KaJIMEBOT'0 HAcoca. DHJOIMTO3: MUHOLUTO3, (haroruTo3. Dk3ouuto3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOM CTEHKH pacTeHU, rpuloB.

Hutomna3ma. [{uto3ome. Llutockener. [IBmxenne nuroriazMbl. OpraHouasl
kiaeTkd. OnHomMeMOpaHHBIE OpPraHOWIbl KIETKU: HHAOIUIa3MaTHYecKas CeTh
(BIIC), anmapat T'onbaku, JTU30COMBI, UX CTpoeHHE M (QYyHKIHH. B3auMocBs3b
OJTHOMEMOpPAHHBIX OPraHouAOB KieTKH. CTpoeHHe TpaHyJIsIPHOTO PETHUKYIIyMa.
Mexanusm nanpasnenus denxos ¢ IIIC. CuHTE3 pacTBOPUMBIX OenkoB. CUHTE3
KJIETOUYHbIX ~ MeMOpaH. [maakuii  (arpaHyJisipHbIA)  3HJOIUIA3MATUYECKUN
peruxkynym. CekperopHas pynkuus anmapara ['onbmku. Moouguxayus 6enxos 6
annapame [ onvoocu. Copmuposka bOenxkos 6 annapame Ionvoxcu. TpaHcrnopt
BEILIECTB B KJIeTKE. Bakyonu pactutenbHbIX KieToK. Knetounsiii cok. Typrop.

[loyaBTOHOMHBIE ~ OpPraHOWUJbl  KJIETKH:  MUTOXOHJPHUH,  IUIACTHJBI.
Ilpoucxoorcoenue mumoxonopuii u niacmud. Cumouozenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenre U GYHKIIMM MHUTOXOHIpPUN W Imactui. llepBudHkle,
BTOPUYHBIE M  CJOXHBIE  IUIACTUAB  (DOTOCHUHTE3UPYIOUIUX  DYKApHOT.
XJOpOMmIacThl, XpOMOIUIACTBIL, JIEMKOIIJIACThI BBICIIIUX PACTECHUM.

HememOpanubie opraHouabl kieTku CTpoeHue M (PyHKUIUMHU HEMEMOpPAHHBIX
OpraHOUJ0B KJIETKH. Pu6ocomsbi. IIpomeorcymounvle Quramenmol.
MuxkpodunamenTsl. Axmunosvie muxpoguiamenmol. MBIIIEYHBIE  KIIETKH.
AxmuHosvie KOMHOHeHMbl HeMbluleyHblX Kiemok. MukpoTpybouku. Knetounbrit
ueHtp. CrpoeHne U JBMKEHUE KITYTHUKOB W pecHUYeK. MuxkporpyOouku
uuToriasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MuKpopuiameHmamu u
muxpompyooukamu. MomopHvie 6enxu.

SAnpo. OGomnouka siipa, XpOMaTHH, KapHoIjia3Ma, SAPBIILIKH, UX CTPOCHHUE U
bynkuuu. SnepHpiii OenkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKEHHUE
XpOMOCOM B HUHTEp(azHOM siape. Iyxpomamun u eemepoxpomamun. benxu
XpoOMaTUHA — THUCTOHBL. Jlunamuka s0epHoU 00010uku 6 mumosze. Aloepnulil
mpauncnopm.

Kiierounble BkimtoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT
(pacTuTeabHOM, JKUBOTHOM, TPUOHON).

JdemoHcTpanuu

[Toptpersr: K.C. MepexkoBckuii, JI. Mapryiuc.

Tabmuupl u cxembl: «CTpoeHUE 3YKAPUOTHYECKOW KIeTKn», «CTpoeHue
KUBOTHOM  KJeTKW», «CTpoeHue  pacTUTENbHOM  KiIeTkw», «CTpoeHue
MUTOXOHAPUMN», «Aapo», «CTpoeHne NpOKapUOTHUYECKON KIIETKU.
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OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIIpEnaparsl pPacTUTENbHbIX,
YKMBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlabopaTtopnass paOora «l3ydueHue CTpPOEHHS KIETOK PpPa3INMYHBIX
OpraHU3MOB.

IIpakTnyeckas padora «3ydyeHre cBOMCTB KIETOYHON MEMOpPaHbD.

JlaGopaTopHas pabGora «lccienoBaHue Iuia3MoJiM3a M JICTIa3MOJIM3a B
PACTUTEINIBHBIX KIIETKAX).

IIpakTuueckass pabGora  «l3ydyeHue  JBMKEHHUS  IUTOIUIa3Mbl B
PACTUTEINIBHBIX KIIETKAX).

Tema 6. O0OMeH BellecTB M NpeBpallleHNe JHEPTHH B KJIETKe

AcCUMUITATIHS M AUCCUMMIISIITUS — JIBE€ CTOPOHBI MeTabonmm3Ma. Tumbsl oOMeHa
BEIIIECTB: aBTOTPO(HBIN W TeTepoTPOQHBIA. YdUacThe KHUCIOpoJa B OOMEHHBIX
mpolieccax. JHepreTuueckoe oOecredeHue KIeTku: mnpeBpamieHue ATO B
oOMeHHBIX Tporieccax. DepMEHTaTUBHBIA XapakTep peakiuid KIeTOYHOTO
Metabonuzma. DepMeHThI, WX CTPOCHHE, CBOICTBA U MEXaHU3M JCHUCTBUSI.
Kodepmentsr. Otnuuns pepMEHTOB OT HEOPTaHWYECKUX KaTAIH3aTOPOB. benku-
aKTUBATOPhl M OCNKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEepPMEHTATHUBHBIX
peakiuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuYHBIA CHUHTE3 OPraHUYECKHX BEIIECTB B KIEeTKe. {MOTOCUHTES.
AHoxcueenHvlll U OKcuceHHblli omocunmes y baxkmepuii. Ceemocodouparowue
nUCMeHmbl U NUSMEeHMbl PeakyuoHHo2o yenmpda. Poib XJI0pomiacToB B IpoLecce
dotocunteza. CBetoBast u TeMHOBas daszpl. Domoovixanue, Cs., Cq. u CAM-munur
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusiHMe paznuyHbIX (PaxkTOpoB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHUEe (POTOCUHTESA.

XEeMOCHUHTES. Pa3noo06pa3zue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIIUPYIOIIHE OaKTepuH, JKeNe300aKTepuHu, CEepoOAKTEPHH, BOJOPOIHBIC
OakTepun. 3HaYCHUE XEMOCHUHTE3a.

AHa’poOHble opranu3Mbl. Buaesl Oposkenus. I[IponykTbl OpoKeHHS M HX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA3’pOOHBIE MHUKPOOPTraHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENN OOJIC3HEH.

AspoOHBIe OpraHU3MBbl. Oranbl HSHEPreTUYECKOTO oOMeHa.
[ToaroroButenbHbIN 3Tan. [ THKOIN3 — OECKUCIOPOIHOE PACIICTICHUE TIIFOKO3bI.

buosornueckoe OKUCIEHUE, WU KIETOYHOE AbIXaHue. Pojib MUTOXOHAPHIL B
npoleccax onojgornyeckoro okucienus. LHuknnueckue peakiuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeusi memopannoz2o epaouenma npomonos. Cunmes
ATD: paboma npomonmnoi AT®-cunmaszer. llpeumyrecTBa a’poOHOTO IyTH
oOMeHa BeIeCTB nepes] aHadPOOHBIM. DPHEKTUBHOCTH IHEPTETUUECKOTO OOMEHa.

JleMoHCcTpanumn
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[Toptpetsr: k. IIpuctnu, K. A. Tumupszes, C. H. Bunorpanackuii, B. A.
Ourenbrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabnuupl 1 cxeMbl: «DOTOCUHTE3Y, « JHEPreTUUECKUil oOMen», «brocunres
oenkay», «CtpoeHue hepMeHTa», « XEeMOCHUHTERY.

OOopynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYJOBAaHHME JJI MPUTOTOBIICHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTropnass  padora «l3ydyeHue  KAaTaJIUTUYECKOM  aKTUBHOCTH
(bepMeHTOB (Ha MpUMEpE aMUIIa3bl UM KaTajaasbl)».

JlabopaTtopnass pabGora «M3ydeHue (HEepMEHTATUBHOIO pACIICIICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTEIIBHBIX U dKUBOTHBIX KJIETKAX).

JlabopaTopnasi paGora «CpaBHeHue mporeccoB (GOTOCHHTE3a U
XEMOCHUHTE3a.

JlabopaTtopnas pa6ora «CpaBHEHUE MPOIIECCOB OPOKEHUS U TBIXaHUSD.

Tema 7. HaciiencreeHHass uHGoOpMalMs M peau3anus eé B KiIeTKe

Peakuiun mMatpuuHoro cunres3a. [[puHIUN KOMIUIEMEHTAPHOCTH B PEaKIMIX
MaTpUYHOTO CHHTe3a. Peanm3anus HaciaeACTBeHHOM mHGoOpMalnun. [ eHeTnuecKuit
KoJ, €ro cBoWcrtBa. TpaHckpunuus — wmartpuuHbii cuHTe3 PHK. IlpuHmmurs
TPAHCKPUIIUU: KOMIUJIEMEHTAPHOCTh, AHTUIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoii knemke. Hexooupyrowue PHK.

Tpancnsamnus u e€ stansl. Yuactue Tpancnopteix PHK B 6nocunTtese Genka.
YcnoBusi 6uocunte3a Oenka. KomumpoBanume amuHOkucinor. Pomp pubocom B
OouocuHTese Oenka.

CoepemenHvle npedcmasienuss o cmpoeruu 2enog. Opranuszaius reHoma y
MPOKAPUOT U DYKApHUOT. Peryisiius akTUBHOCTH T'€HOB Yy TpokapuoT. ['mmotesa
onepona (®. XKaxo6, K. Mano). Monekynsapuvle mexanusmvl IKCNPEeCcCuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enog. Perynsauns 0OMEHHbBIX
MPOLIECCOB B KJIeTKE. KiIeTOUHBIN rOMeEOCTas.

Bupycobl — HekseTouHble (OPMBI KU3HU U OO0JUTaTHBIC Mapa3uThl. CTpoeHue
MPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. JKusHeHHbIl YUK
JHK-cooepocawux eupycos, PHK-codepoicawux eupycos, 6baxmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasa.

BupycHbie 3a0oneBaHusi yenoBeka, KMBOTHBIX, pacteHuit. CITN], COVID-
19, coumanbHbIC U MEAUITUHCKHE TTPOOIISMBI.

Buoungopmamuxa: unmeepayus u ananuz borvuux maccusos («bigdatar)
CMpPYKmMypHuIX Ouoioecuieckux 0anuvix. Hanomexnonoeuu 6 ouonrocuu u meouyuHe.
IIpoepammupyemvle pynkyuu 6enxos. Cnocobvl 00CmagKu 1eKapcms.

JemoHcTpanuu

IToptpetsr: H. K. Konbuos, . Y. IBaHOBCKUI.



12

Tabnunel u cxemsl: «buocunre3 Oenkay, «l'eHeTHUeCKU Kol», «Bupyco»,
«baktepuodarm.

IIpakTnueckas padora «Co31aHue MOJEIIH BUPYCAY.

Tema 8. ZKu3HeHHbI HUKJ KICTKH

Knerounslii 1muki, ero mnepuonasl u peryisius. Wurepdaza u MuUTO3.
Oco0OeHHOCTH TIPOIIecCOB, MpoTeKarmux B uHTepdase. [loaroroBka KieTku K
nenenuto.  [IpecuHTeTMdyecknii  (MMIOCTMUTOTUYECKUM),  CHUHTETHYSCKHUU  H
MMOCTCUHTETUYECKUHN (MMPEMUTOTUYECKUIN) IEPHOIbl HHTEP(Da3bI.

Marpuunsiii cunte3 JJHK — pennukaums. [lpunimunsr perummkanuu JJHK:
KOMIUJIEMEHTAPHOCTh,  IOJYKOHCEPBATHUBHBIM  CHUHTE3, aAHTUNAPAJUIEIbHOCTD.
Mexanusm perumkanuu JTHK. Xpomocomsel. Ctpoenune xpomocoM. Temomepsl u

TemomMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIl. JIUIUIOWJHBIA W
raruIOUIHBIA ~ HAO0OpBI  XpOoMOcOM. ['oMojiormuHble XpoMocoMbl.  [loyioBBIE
XPOMOCOMEBI.

[enenne xnerkn — wmuto3. CTaguu MHUTO3a W MPOUCXOIAIINE B HUX

npoueccel. Tumnbl MuTo3a. KaproknHe3 M UUTOKMHE3. brHomormyeckoe 3HayeHHe
MHUTO3a.

Perynsuus MUTOTHYECKOTO IMKIA KJIeTkH. [IporpamMmmupyemasi KieTouyHas
ru0esnp — anomnTos.

Knerounoe sapo, XpoMocombl, (DYHKIIMOHANbHAs TE€HOMUKA. Mexauusmol
npoaugepayuu, oup@epenyuposxu, cmapenus u euberu xiemox. «l{ugposas
Ki1emKkay — buoungopmamuiecxkue Mooenu QYHKYUOHUpOBAHUs KIeMKU.

JdemoHcTpanuu

Tabnupel u cxeMbl: <«OKU3HEHHBIM IUKI KIETKW», «Murtosdyn, «CtpoeHue
xpomocomy, «Permmmkarusa JJHK».

O6opynoBaHue: CBETOBOW MUKPOCKOT, MUKpOTIpenapaThl: «MHUTO3 B KJIETKaX
KOpEUIKa JIyKay.

JlaGopaTropnass  paGora  «l3ydeHme  XpoMOCOM  Ha  TOTOBBIX
MUKpPOTIpenapaTaxy.

JlaGopaTopHasi padora «HaGmroieHre MUTO3a B KJIETKaX KOHUHMKA KOPEIKa
JyKa (Ha TOTOBBIX MUKpOIIpEnapaTax).

Tema 9. CTpoenue u pyHKIMH OPraHMU3MOB

buonornueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

OcCOOEHHOCTH ~ CTPOEHUS M KUBHEACSATEIbHOCTH  OJIHOKJIETOYHBIX
opranm3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TPUOBI, OTHOKJIETOYHBIC
BOJIOPOCTH, Apyrue NpoTUcThl. KoJIOHUAIbHBIE OPTaHU3MBI.
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B3anMOCBs3p 4YacTel MHOTOKJIETOYHOTO OpraHu3Ma. [KaHW, OpraHbl H
cucteMbl opranoB. Opranu3M Kak eIMHoe 1eoe. ['omeocras.

Tkanum pacrenmii. TuUIBI  pacTUTENBbHBIX TKaHeW: oOpa3oBaTeIbHas,
MOKPOBHAs, TMPOBOJsAIIAsA, OCHOBHAas, MexaHuueckas. OCOOEHHOCTH CTpPOECHUS,
(GyHKUMIA U paciofIOKEHUs TKAHEH B OpraHax pacTEHUN.

TKaHU XKUBOTHBIX M YEJIOBEKA. THIBI KUBOTHBIX TKAHEU: 3MUTEIHAIbHAS,
COCIIMHUTENbHAS, MbIlIeyHasi, HepBHas. OCOOEHHOCTU CTpoeHUs, GYHKUUA U
PAaCTOJIOKEHUS TKAHEW B OpraHax »KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W TIeHepaTUBHBIE OpraHbl pacTeHuil. Opranbl H
CHUCTEMBbI OPTaHOB MUBOTHBIX U 4YesioBeKa. OYHKIIMHA OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuil. CkeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOUYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHHI ckeneT. CTpoeHue u
TUIIBI COEAUHEHUS KOCTEN.

JBmkeHne  opraHu3MoB. JIBWJKEHHME  OJHOKJIETOYHBIX  OPraHW3MOB:
amMEOOUTHOE, KTYTHKOBOE, PECHUYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPOIU3MBI M HACTHUU. JIBM)KEHME MHOTOKIIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblnieyHas cucreMa. Pediiekc. CkeneTHbie MBI U UX padoTa.

IIutanue opranusmoB. IloryomeHne BOABI, YIVIEKMCIIONO Trasa |
MHHEPAIbHBIX BEIIECTB pacTeHUsIMU. lIuTaHue >XKMBOTHBIX. BHyTpuIionoctHoe u
BHYTPUKJIETOUYHOE TNuIeBapeHue. [IuTtaHue MO3BOHOYHBIX MKUBOTHBIX. OTHENbI
MUIIEBAPUTENIBLHOTO TpakTa. [IumeBapurenvHbie xene3bl. [lumeBaputenbHas
CHUCTEMA YEJIOBEKA.

Hpixanue opranu3mMoB. [[pixanue pacteHuid. Jlpixanue >xuBOTHbIX. Juddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKH. KoxkHoe nbixanue. [[prxaTenbHas MOBEPXHOCTD.
’KabepHoe u nérounoe apixanue. /[prxaHue mNO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE ~ YCJIOKHEHUE CTPOCHUSI JIETKMX TMO3BOHOYHBIX JKMBOTHBIX.
JlpixaTenpHas cucrema 4esioBeka. MeXaHu3M BEHTWISIUUM JIETKUX y NOTUL U
MJIEKOTUTaromuX. Perysiius npixanus. JlpixareabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHMW3MOB. TpPaHCIIOPTHBIE CHUCTEMBI PACTCHUM.
Tpancnopt BewmWEeCTB Yy JKUBOTHBIX. KpOBEHOCHas cucrema U €€ OpraHbl.
KpoBeHocHasi cucrtemMa [O3BOHOYHBIX JKMBOTHbIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE CcOCyabl M KpoBb. Kpyru kpoBooOpaleHusl. IBOJIOIUOHHbBIC
YCIIOXHEHUSI CTPOCHUSI KPOBEHOCHOUW CUCTEMBI TTO3BOHOYHBIX >KMBOTHBIX. PaboTta
ceplla u €€ peryJisiuus.

Brinenenue y opranusmoB. Beigenenue y pacteHuil. Bwinenenue y
*KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Oprasbl BblaeneHus. PunbTpanus,
CeKpenusi 1 00paTHOE BCAChIBAHME KAK MEXaHU3Mbl PaOOThI OPTaHOB BBIJCICHHUS.
CBs3b TOJIOCTH TEJIa C KPOBEHOCHOW W BBIJCIUTEIBHON cucTeMamMu. Boljiesienue y
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MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CTtpoeHne u (pyHKIIMOHHMpPOBAHUE
HedpoHa. OOpa3zoBaHNe MOYH Y YEJIOBEKa.

3ammTa y OpPraHU3MOB. 3allliTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHoOpsl
OakTepuil M UUCTHl MNPOCTEHIIMX. 3aluUTa Yy MHOTOKJIETOYHBIX pacTeHUM.
Kyrtukyna. Cpeacrsa macCUBHOM M XUMHYECKOM 3a1UThl. OUTOHIUBI.

3amura 'y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M HMX HPOU3BOJHBIE.
3amura opranusma oT OosesHel. UMmyHHas cuctema denoBeka. KieTouHblil u
rYMOPaJIbHBIA UMMYHUTET. BpoxkaéHHBIH M NpUOOpPETEHHBIN crnenupuyecKui
UMMYHHTET. Teopusi KiIoHaIbHO-celekTuBHOro mmmyHurera (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHI OpraHu3MoB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUII.

Pazmpaxxumocte u®  perynsuust |y  OpraHusMoB. Pasapaxumocts y
OJHOKJIETOYHBIX OpraHu3sMoB. Takcucel. PasgpaxuMocTs U peryjauus y
pactenuit. POCTOBBIE BEIIECTBA U X 3HAYCHUE.

HepBHas cucreMa u peduekTopHas peryjsiuus y >KUBOTHbIX. HepBHas
CUCTEMA M €€ OTHENbl. DBOIOLUOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CHUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3Ta MO3BOHOYHBIX >KMBOTHBIX. Peduiekc u
pediekTopHas ayra. be3ycinoBHbIE U YCIIOBHBIC pe(]IIeKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAsA CUCTEMA JKUBOTHBIX M YEJIOBEKa.
JKene3pl DSHOOKPHUHHOM CHCTEMBI M WX TOPMOHBI. J[eMCTBUE TOPMOHOB.
B3anmocBs3bp HEpBHOW M SHAOKPMHHOW cHCTeM. | umnoramamo-runodusapHas
CUCTEMA.

JdemoHcTpanuu

IToprper: U. 11. I1aBnos.

Tabmuubl u cxembl: «OIHOKIETOYHBIE BOJOPOCIH», «MHOTOKIETOUYHBIE
Bojopocnny», «baktepumny, «llpocreiimme», «Opranbl LBETKOBBIX PACTECHUI,
«CuctemMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHEe CTpoeHue
HaceKoMbIx», «TkaHu pacreHuit», «KopueBbie cuctembn»y, «CTpoeHue ctedisy,
«CTpoeHHE JNUCTOBOW IUIACTUHKW», «TKaHW XKHUBOTHBIX», «CKEJIET 4YeIOBEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHUCTEMA, «HepBHas CHUCTEMA, «Koxay, «MBpI11euHast CUCTEMAY,
«BpraenurenbHas cucteMa», «IOHIOKpPUHHAs cucrtema»n, «CTpOEHUE MBIIILbDY,
«mmyHnurer»,  «KuireuyHononoctHele», «CxeMa  NUTaHUS  PACTECHUN»,
«KpoBeHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE THUIAPHDY,
«CtpoeHue mnaHapum», «BHyTpeHHee cTpoeHne n0KAeBOro 4depssi», «HepBHas
cucreMa poiO», «HepBHas cucrema nArymkum», «HepBHas  cucrema
npecMmeikaromuxcs»,  «HepBHas  cucrema  nruny, «HepBHas — cucrema
MieKonuTaomux», «HepBHas cuctema uenoBekay», «Pedexcy.
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OOopynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpenaparbl OJHOKJIETOYHBIX
OpraHW3MOB, MUKPOIIpPENapaTbl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUU
HACEKOMBIX, UTJIOKOXHUX, UBBIE SK3EMIUISIphl KOMHATHBIX pacTeHUl, repbapuu
pacTeHUl pa3HbIX OTHEJIOB, BJAXHbBIC IMpenaparbl KUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJOBEKa,
o0opyI0BaHUE JJIs IEMOHCTPAIIMHA MOYBEHHOTO U BO3IYIITHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia U OelIKOB MoJ JieicTBreM (GepMEHTOB, 000pyI0BaHUE IJIs
JIEMOHCTPALUMU OIBITOB MO U3MEPECHUIO KU3HEHHOM €MKOCTH JIETKUX, MEXaHU3Ma
JbIXaTEJIbHBIX JBUKEHUM, MOJIEIIM T'OJIOBHOTO MO3ra Pa3jinYHbIX )KUBOTHBIX.

JlaGopaTopHas padora «/3yueHue TKaHEN paCTCHUIN.

JlabopaTopHast padora «3yueHne TkaHEeW )KUBOTHBIX.

JlabopaTopHnasi padora «/3yueHne opraHoB IBETKOBOI'O PACTECHHUSI.

Tema 10. PazmHokeHre M pa3BUTHE OPraHU3MOB

dopmMbl pa3MHOXKEHHUSI OpraHu3MOB: Oecrojioe (BKJIFOYasi BET€TaTUBHOE) U
nosoBoe. Buubl  06ecrnonoro  pa3MHOXKEHHUS:  MOYKOBaHUE,  CIOPYJISIUA,
dbparmMeHTanus, KIOHUPOBAHUE.

[TonoBoe pa3zmHoOkeHue. IlonoBeie KieTkW, Wiau ramerbl. Meio3. Craaun
Mmeiio3a. [loBenenne xpomocom B Meio3e. Kpoccunrosep. buomorndeckuii CMbICI
M€i03a W TOJOBOro mpouecca. Melo3 W €ro Mecto B KU3HECHHOM IUKIIE
OpPraHu3MOB.

[IpenzapoasiiieBoe pa3Butue. ['amerorenes y x«uUBOTHBIX. [10JIOBBIE KeIe3bl.
OO0pazoBaHue U pa3BUTHUE MOJOBBIX KieTOK. CriepmaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBOpeHHe W SMOpPHUOHAIBLHOE pa3BUTHUE HKUBOTHBIX. CHmocoOsI
OIUIOOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyaibHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HAayKa
O Pa3BUTUHU OPraHU3MOB. Mopghozenez — 00Ha U3 2naguvix npoodem IMOPUOTIOSUL.
Konyenyuss mopghoecenos u moodenu mopghoceneza. Craaum >MOpUOTreHE3a
JKUBOTHBIX (Ha mpumepe Jsrymku). JpoOnenwe. Tumbl  apoOneHus.
Jemepmunuposannoe u HedepMuHuposanrHoe Opobaenue. brnacmyna, munwi
onacmyn. OCOOCHHOCTH JPOOJICHUS MIIEKOIMTAIONINX. 3apObIINICBbIE JMCTKU
(ractpymsinus). 3akiiajika OpraHOB M TKaHEH U3 3apOJIbIIIEBHIX JIUCTKOB. B3anmHoe
BIUSIHAE YacTel pa3BUBAIONIETOCS 3apojbliia (SMOpPHOHANbHAS WHIYKIIHS).
3akiiaJika TIUIaHa CTPOCHUS JKMBOTHOTO KakK pe3yJibTaT HUEPAPXUUYECKHUX
B3aUMOJICUCTBUII T€HOB. BiusHue Ha 3MOpHOHANIBHOE pPAa3BUTHE PA3IMYHBIX
(baKkTOpPOB OKpYKAIOIEH CPEIbI.

Poct u pasButue xuBOTHBIX. [locTamOpuoHanbHbIM Tepuoa. [lpsmoe u
HempsiMoe pa3Butue. PasButue ¢ wmetaMopdo3oM Yy O€CMO3BOHOYHBIX U
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MMO3BOHOYHBIX JKMBOTHBIX. DBHOJIOrMYecKOoe 3HAYCHHE NOPSIMOrO U HEMPSIMOTO
pPa3sBUTHUSA, UX PACHPOCTPAHEHUE B Mpupoae. Tumbsl pocra KUBOTHBIX. DAKTOPHI
pEryJsiliiy pocTa >KUBOTHBIX U 4yesoBeka. CTauu MoCTAIMOPUOHATIBHOTO Pa3BUTHS
y ®KUBOTHBIX M 4yesnoBeka. [leproabl oHTOreHes3a uenopeka. CTapeHue u CMepTh Kak
OHMOJIOTUYECKHE MTPOLIECCHI.

PasMHOxeHne m pasButue pacreHui. ['amerodwur m crmopodur. Meiio3 B
KU3HEHHOM 1MKjie pacteHuil. OOpa3oBaHue crop B IMpoiecce Menosa.
['amerorene3 y pacreHud. OIIOAOTBOPEHHE W Pa3BUTHE PACTUTENIBHBIX
opranu3MoB. [[BoiiHOE OIJI0IOTBOPEHHE Y LIBETKOBBIX pacTeHui. OOpa3oBaHue U
Pa3BUTHUE CEMEHHU.

MexaHu3Mbl peryJIaluyd OHTOT€HE3a Y PACTCHUMN U )KUBOTHBIX.

JleMoHCcTpanuu

[Toptpetsl: C. I'. HaBammun, X. [lInemas.

Tabnuel u cxembl: «BereratuBHOe pasMHOXeHHE», «THIBI Oecroysoro
pasMHOXEHUsD», «Pa3MHOXKEHUE XJIaMHAOMOHAIb», «Pa3MHOXEHHE 3BIJICHBDY,
«PasMHOXeHUE TUAPBDY, «Meho3y, «XpoMocoMbl», «I'amerorenes», «CTpoeHue
AWIEKIETKH U cnepMmaro3onja», «OCHOBHBIE CTaauu OHTOreHe3ay», «lIpsmoe u
HENpsAMOE pa3BuThe», «Pa3BuTme Mamckoro xyka», «Pa3Butue capanum»,
«PazButne marymkwn», «/IBOMHOE OIUIONOTBOPEHHE Y ILBETKOBBIX PACTEHUIY,
«CTpoeHue ceMsiH OJIHOJOJIbHBIX U JBYJOJIbHBIX pacTeHUN», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <«OKM3HEHHBIM UHUKI MXa», <OKH3HEHHBIM  IUKI
MManoOpOTHUKA», « KU3HEHHBIN [IUKI COCHBID».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpenaparbl SULEKIETOK |
CIIEpMAaTO30U10B, MOAENb «I UK pa3BUTHS JATYIIKI.

JlaGoparopHasi padora «3ydeHue CTpOCHHUS TMOJOBBIX KJIETOK HA FOTOBBIX
MUKpPOIIpenapaTaxy.

IIpakTnueckass padora «BbIABI€HUE MNPU3HAKOB CXOJICTBA 3apPOIBIIICH
MO3BOHOYHBIX YKUBOTHBIX).

JlaGoparopHasi padora «CTpoeHHE OpPraHOB PA3MHOXKEHHUS BBICIINX
PaCTEHHUID.

Tema 11. I'eHeTuka — Hayka 0 HACJE€JACTBEHHOCTH ¥ HM3MEHYHMBOCTH
OPraHu3MoB

Wcropust cTaHOBJIEHUS M pa3BUTHS TE€HETUKM Kak Hayku. Paboter T
Meunpens, I'. ne @pusa, T. Moprana. Poib 0T€4EeCTBEHHBIX YYEHBIX B Pa3BUTUU
reHetuku. Pabotel H. K. Konbsuosa, H. 1. Basunosa, A. H. benozepckoro, I'. .
Kaprneuenko, 0. A. ®unumuenko, H. B. Tumodeena-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MMOHATHUS U CUMBOJIBL. | OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TE€HBbI, aJbTEPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA M PELECCUBHBIN
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MpU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs! TUHUS, TUOPUBI, T€HOTHUIT, ()EHOTHII.
OCHOBHBIE ~ METOJBl ~ TE€HETUKH: THOPUAOJOTUYECKUMA,  IUTOJOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKUM.

JleMoHCTpanumn

[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Komsnos, H. U.
Basunos, A. H. benosepckuii, I'. [I. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibl U cxembl: «MeTobl FTeHETUKI, «CXeMbl CKPEILIUBAHUSI.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T€HETHUYECKHX
HUCCJICIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpunnoe ckpemuBanue. IlepBbiii  3akoH Menaens — 3akoH
eAMHO00pa3usi rTHOpUIOB MepBoro nokojeHus. [IpaBuno qomuHupoBanus. Bropoi
3aKOH MeHaens — 3aKOH paclleIuIeHUsT NPU3HAKOB. lluTonornueckue OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHUs. [ UMoTe3a YUCTOThI FraMeT.

AHanm3zupytolee ckpemuBanue. [[poMeKyToOUHbI XapaKkTep HacleI0OBaHMUS.
Pacuierniienre npu3HakoB IIpYU HENOJIHOM JOMUHUPOBAHNH.

JuruOpuaHoe ckpemuBanue. TpeTuit 3akoH MeHienst — 3aKOH He3aBUCUMOTO
HAcJlelIOBaHMUs  NpU3HAKoB.  lluTosmornueckue  OCHOBBI  JTUTHOPUIHOTO
CKpEILIMBAHUSL.

CuennienHoe HaciienqoBanue npusHakoB. PaGotel T. Moprana. CuernseHHoe
HACJIEIOBAHUE T'C€HOB, HAPYIICHUE CLEIUIEHUS MEXAYy TIeHaMu. XPOMOCOMHas
TEOpUsI HACIIEACTBEHHOCTH.

['eneTnka nojga. XpoOMOCOMHBIM MEXaHU3M OINPEACIECHUS NOJIA. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTepOramMeTHbId MOoJ. ['eHeTnueckas
CTPYKTypa MOJIOBBIX XpomMocoM. HacnegoBanue npu3HakoB, CHENJIEHHBIX C MTOJIOM.

['enotu kak 1enocTHas cucrtema. [lenoTponust — MHOXKECTBEHHOE JICHCTBUE
reHa. MHOXECTBEHHbIM aJUIeNIU3M. B3anMOJIEeNCTBUE HEAJUIEIbHBIX T'€HOB.
KommiementapHocTs. Onucras. [lonmumepust.

['eHeTHYeCKHIT KOHTPOJIb PA3BUTHS PACTEHUM, JKMBOTHBIX W YEIIOBEKA, a
TakKe (PU3MOJIOTMYECKUX TPOIECCOB, TMOBEICHUS M KOTHUTUBHBIX (YHKIIHMA.
['eHeTHYECKHE MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IUH
— Tapa3uT» U «XO3IMH — MHUKpoOMOM». ['eHeTHdeckue acneKTbl KOHTPOIS U
M3MEHEHUs HACJIeACTBEHHONW HH(OPMAIIUU B MIOKOJICHUSX KJIETOK U OPTaHU3MOB.

JlemoHcTpanuu

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

Tabnuubl u cxemsl: «IlepBoiif 1 BTOpo#t 3akoHbl Mennens», «Tperuii 3aKoH
MeHnnens», «AHanu3upyrouiee cKpelmuBaHue», «HemomHoe aOMUHHUpPOBaHHEY,
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«CleIIeHHOE HacleOBaHUE MPU3HAKOB Yy Jpo30oduibly, «l'eHeThka moJiay,
«Kapuotunn denmomeka», «Kapuotun gpozoduiby, «Kapuotum OTHIBD,
«MHOXECTBEHHBIN ajuIeNnu3mM», « B3auMo1eICTBUE TEHOBY.

O6opynoBaHue: MoJelb JUIsl  JIEMOHCTpPAIIMM  3aKOHOB  €IMHOO0Opa3us
ruOpUIoOB TEPBOrO TOKOJICHUS M pacUICIUVICHUS MNPU3HAKOB, MOJETb s
JIEMOHCTpAllUM 3aKOHA HE3aBUCHUMOIO HAcCJIENOBAaHUS NPU3HAKOB, MOJEIb IS
JEMOHCTpPAllUM CLEIUICHHOTO HACJIEIOBAHUS MPHU3HAKOB, CBETOBOM MUKPOCKOI,
MUKponpenapar: «Jpo3zodumnay.

IIpakTnueckas pabdora «/3ydyeHwe pe3yiabTaTOB  MOHOTHOPHIHOTO
CKpeIIMBaHus y APO30(PHIbD».

IIpakTnueckass  padora  «/3ydyeHue  pe3yJbTaTOB  JUTHOPHUIHOTO
CKpENIMBAHUA y APO30(DUITBD».

Tema 13. 3aK0HOMEpPHOCTH U3MEHYUBOCTH

B3aumogeiictBue reHoTHMIAa W cpeabl npu  dopmupoBaHuu (peHoTHMa.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIE MPU3HAKU. BuUabl
M3MEHUYMBOCTH: HEHACIIEACTBEHHAs U HACIIECICTBEHHAS.

MonudukanuonHas u3MEeHUYUBOCThb. Ponb cpeasl B (opmMupoBaHUH
MOAU(PUKALMOHHON H3MeHYMBOCTH. Hopma peakuuu npusHaka. BapuanmoHHbIN
psn u BapuanumoHHas kpuBas (B. HMoranncen). CpolicTBa MOau(pUKaIMOHHOU
W3MEHUYUBOCTH.

['eHOoTHNIMYECKasT U3MEHUUBOCTh. CBOMCTBA T€HOTUIIMYECKON U3MEHUYUBOCTH.
Buibl reHOTUTTHYECKO M3MEHUYMBOCTH: KOMOWHATHBHAS, MyTallMOHHASI.

KoMOuHaTuBHas M3MEHYMBOCTh. Mei03 U TOJIOBOM MpOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
TF€HETUYECKOTO pa3HO00pa3usl B Mpejiesiax 0JIHOro BUA.

MyTanmonHass M3MEHYMBOCTb. BuHIBl MyTalnuil: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbBIE W  HWHIYUHMPOBaHHbIE MyTauuH. SnepHble U
HUTOIUIa3MaTuyeckue myTtanuu. CoMaTUYeCKUe M TMOJOBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUS MyTaluid. MyTareHpl W WX BJIUMSIHUE HAa OPraHU3MBI.
3aKOHOMEpPHOCTH MYTAIlMOHHOI'O TMpOIecca. 3aKOH TOMOJOTMYECKUX pAJIOB B
HacienctBeHHoi m3MenunBoctu (H.W. BaBuios). BHesnepHass U3MEHYMBOCTH U
HACJIEICTBEHHOCT.

Onucenemuxa U OSNUSEHOMUKA, pOJb ONUSEHEeMUYECKUX Qakmopos 6
HAac1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2aAHUIMO8.

JlemoHcTpanuu

[Toptpertsr: I'. ne @pus, B. Moranncen, H. 1. Bapuios.
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Tabmuupt u  cxembl: «Bugsl  u3MmeHumBOCTHY», «MoaudukanuoHHas
U3MCHYHUBOCTHY, «KombOuHaTHBHAS U3MCHYHUBOCTHY, «Meio3sy,
«OmnonoTBopeHuey, «I 'eHeTndeckue 3a0oieBaHus YyeoBeKay, « Buapl MyTamuii.

OO6opynoBaHue: XKUMBbIE U TepOapHble IK3EMIUISIPbl KOMHATHBIX PacTeHHI,
pUCYHKH ((poTOrpaduu) )KMBOTHBIX C PA3TUYHBIMUA BHIAMH U3MEHYMBOCTH.

JlaGopaTopHnasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(DUKAIIMOHHOW HM3MEHYMBOCTH. [locTpoeHMe BapualMOHHOTO psga U
BAPUALIMOHHON KPUBOIN».

IIpakTnueckass padora «Myrtanuu y Jpo3oduiibl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTHKa YesIOBEKA

Kapuotun 4genoBexka. MexayHapoaHas NporpaMma HCCIIEIOBaHHUS T€HOMa
yejgoBeKa.  MeToabl  M3YYeHMSI TEHETUKHM  YEJIOBEKA: T'E€HEAIOTHYECKUM,
OJIN3HEIOBBIH, LIUTOT€HETUYCCKUM, MOMYJIIHMOHHO-CTaTUCTUUECKUH,
MOJIEKYJISAPHO-TEHETUYECKHM. CoBpemeHHOE ONpENIEIICHAE TEHOTHUIA!
MOJITHOTEHOMHOE CEKBEHUPOBAHHUE, T'CHOTUIIMPOBAHUE, B TOM YHUCJI€ C MOMOIIBIO
[T11P-ananu3a. HacneacTBeHHbIe 3a00JieBaHUA YelloBeKa. [ eHHbIE 1 XpPOMOCOMHBIC
Oosie3HU dYenoBeka. bosie3HW ¢ HACIENCTBEHHOM MPeapacioyioKeHHOCTHIO.
3HauYCHUE MEAUIUHCKOW T€HETUKHA B MPEAOTBPALICHUN U JICYEHUH T€HETHYECKUX
3a00J1eBaHMI YelloBeKa. MeauKo-TeHeTHUeCcKoe KOHCYynbTupoBaHue. CTBOJIOBBIC
KJeTKU. [loHsTHE «TeHEeTUYEeCKOTO Tpy3a». ITUUYECKUE acCHEeKThl UCCIEAOBAHUN B
00J1acTH peaKTUPOBAHUS TEHOMA 1 CTBOJIOBBIX KJICTOK.

['eneTnyeckne (¢akTOpbl TOBBIIIICHHOW YYBCTBUTEJIBHOCTH YEJIOBEKa K
(bU3UYECKOMY U XMMUYECKOMY 3arpsi3HEHHUIO OKpYsKatolei cpesnl. ['eneTnueckas
MPEIPACTIONIOKEHHOCTD YETIOBEKA K MAaTOJIOTUSIM.

JdeMoHCcTpanuu

Tabmuiel u cxembl: «KapuoTum yenoBekay, «MeToJbl U3yUeHUs] TCHETUKH
yeaoBeKay, «I eHeTnueckue 3a001eBaHUs YEIOBEKAY).

IIpakTnueckas padora «COCTaBICHHUE U AHAIIN3 POJTOCIOBHON.

Tema 15. Cesrekuusi OpraHu3zMoB

JloMecTukainuss W celeKuus. 3apoKJACHUE CEJIEKIMM U JIOMECTUKAIIMH.
VYuenue H. W. BaBunoBa o IleHTpax mNpouUCXOXJAEHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHuil. Pojib ceneknuu B CO3JaHUMU COPTOB PACTCHUH U TOPOJA
*kuBOTHbIX. Copr, mnopoga, mTaMM. 3aKOH TOMOJIOTMYECKUX PSIJOB B
HacjeACTBeHHOM wu3MeHunBoctd H. WM. BaBuioBa, ero 3HadyeHue s
CEJICKITMOHHOM PabOTHI.

MeTtonbl ceneknMoOHHOM paboThl. McKyccTBeHHBIH OTOOp: MacCOBBIA H
VHJIUBU1Y AJIbHBIM. OTarsl KOMOMHAITMOHHOM CEJICKIIUU. HcnbiTanue
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MpPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTUNY C MOMOIIBIO OLEHKHU
dbeHoTHna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ TToMoIsio ananu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  paboThI.
PanuaniMOHHBIN U XUMHAYECKUM MyTareHe3 Kak UCTOYHUK MYTAlUN y KyJIbTYPHBIX
dopm opranu3moB. Vcrnonp30BaHME T€HOMHOTO PENAKTHPOBAHUS WU METOOB
pexomOuHanTHRIX JIHK m1st momydenust iCXOAHOTO MaTepuaia Jjisi CEIeKIUU.

[Tonyuenue MTOJITUIIIIOUIOB. BnyTtpusunosas ruOpUIU3aIIns.
bnuszkopoAacTBEeHHOE — CKpelMBaHue, WM UHOpuAuHr.  HeponcrBenHoe
CKpelIMBaHue, Wiu ayTOpuaAuHr. ['erepo3uc u ero mpuuuHbl. Vcnonb3oBaHue
rerepo3uca B cenekuuu. Otnanénnas ruOpuauzauud. [Ipeogonenue Oecruiogus
MEKBUJAOBBIX THOPUAOB. JIOCTHKEHHS CEIEKIINU PACTEHUMN U )KUBOTHBIX. «3enéHas
DEBONIOYUA).

CoxpaHeHue ¥ U3y4YeHUE N'€HETHYECKUX PECYpPCOB KYJIbTYPHBIX PACTCHHH U
WX JUKAX  poauWyed Uil CO3JaHUs  HOBBIX COPTOB W THOpPUJIOB
CEIbCKOXO3AMCTBEHHBIX  KYJIbTYp. H3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcam CelbCKOXO3AUCMBEHHBIX U NPOMBICIO8bIX HCUBOMHBIX
8 Yensax YAVUUeHUs CYUeCmeyiomux U co30anusl Ho8blX Nopoo, TUHUL U KPOCCO8, 8
MOM 4Yucie ¢ NpPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosvlx uoetl U nepcneKmueHbIX MmexHoI02UlL.

JleMoHCTpan U

[Toprpersr: H. W. Basunos, . B. Munuypun, I'. [I. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Acraypos, H. bopnoyr, 1. K. benses.

Tabnuibl u cxembl: «L{eHTpBI TPOUCXOXKIEHUS U MHOTOOOPa3us KyJIbTYPHBIX
pPacTeHHUI», «3aKOH TOMOJIOTUYECKUX PSIAOB B HACIEACTBEHHOW M3MEHUYHMBOCTHY,
«Metonbl cenexkuumny, «Otnanéunas rudpuauzamusy, «MyTtaresesy.

JlabopaTopHasi padora «/3yueHue coOpTOB KyJIbTYpHBIX PACTEHUN U TOPOJT
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHrne METO0B CEJICKIINU PACTCHUIN.

IIpakTnueckas padora «lIpuBrnBKa pacTeHHI.

Ikckypceusi «OCHOBHbIE METOJbl U JIOCTHXKEHHS CEJIEKIUMU PACTeHUNl U
KUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATEIbHBIM YYacTOK, B TEIUIMYHOE XO34WCTBO, B JIaOOpaTOPHUIO
arpOyHUBEPCHUTETA WIM HAYYHOTO LIEHTPA)».

Tema 16. buoTexHo10rus U CHHTETHYECKAsI OMOJIOT Ul

OOBEKTHI, HCHOJIb3yEMbIE B OHUOTEXHOJIOTHMU, — KJIETOYHBIE U TKAHEBBIC
KYJbTYPBbI, MHUKPOOPTraHU3MBI, 150, XapaKTEPUCTHKA. TpaguunonHas
OMOTEXHOJIOTHS:  XJIeOOMEeUeHHue, TMOJYyYEeHUE KHCIOMOJIOYHBIX MPOIYKTOB,
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BUHOAenne. Mukpoouonornyeckuii cuHte3. OOBEKTBI MHUKPOOMOJOTHMYECKHX
texHonorui. [IponsBoacTBo Genka, aMUHOKUCIOT M BATAMHHOB.

Co3nanue TEXHOJIOTMH M MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHHUS U
KOHCTPYHMPOBAHUSI TEHOMOB C LI€JIbIO MOJYYEHUs OPraHU3MOB U MX KOMIIOHEHTOB,
COJIepKallluX HE BCTPEYAIOIIHNECS B IPUPOIE OMOCUHTETUUECKUE Y TH.

Knerounass uHx)eHepus. MeToapl KyJbTypbl KJIETOK U TKAaHEW PACTCHUH U
K*UBOTHBIX. Kpuobanku. Comatudeckas ruOpuAM3alMI W  COMATHYECKUN
sMOpuorene3. lcmonp3oBaHue ramiouioB B CEJICKUMH pacTeHuil. [llonyuerue
MOHOKNIOHAIbHBIX anmumein. HMcnonvszosanue MOHOKIOHAIbHBIX U NOAUKTOHATbHBIX
anmumen 6 MmeduyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKkoHCTpyKuus
AWLIEKIETOK U KJIOHMPOBAaHUE >KMBOTHBIX. METOJA TPaHCIUIAHTALUU SIAEP KIIETOK.
Texnonozuu 0300po6IeHUs, KYJIbMUGUPOBAHUS U  MUKDOKIOHANbHO20
DPA3MHONCEHUSL CElbCKOXO03AUCMBEHHBIX K)IbMYP.

XpOMOCOMHasi W TeHHasg HHXeHepus. VCKyCCTBEHHBIM CHHTE3 I€Ha U
KoHcTpynpoBaHue pekomOuHaHTHBIX JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTykeHuss W TMEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  HWHXKEHEPHH.
DKOJIOTUYECKHUE U ITUYECKHE TPOOIEMbI T€HHON HHKEHEPUHU.

Menuuunckue 6uorexnonoruu. [loctrenomuas nudposas menunuHa. [TIP-
JMarHocTuka. MeTaOoJIOMHBIA aHaJIN3, TEHOIICHTPUYECKUM aHaau3 MNpoTeoMa
4eJloBeKa JJI1 OLEHKH COCTOSHHMS €ro 340poBbs. McCIonb30BaHHWE CTBOJIOBBIX
kieTok. TapretHas Ttepanus paka. 3D-Omoumkenepus minsg  pa3pabOTKu
(GyHIaMEHTAIbHBIX OCHOB MEAMIMHCKHX TEXHOJOTHH, CO3/IaHUS KOMILIEKCHBIX
TKaHEeW COYeTaHHWEM TEXHOJOTUN TPEXMEPHOro OMONMPHUHTHHIAa U ckaddonauHra
JUTSL pelIeHus 3a/1ay ePCOHATU3UPOBAHHON MEAUIIMHBI.

CozlaHue BEKTOPHBIX BAaKIMH C LEJIbI0 OOecredyeHHs KOMOMHHUPOBAHHOM
3anTel OT Bo3Oyauteneit OPBU, ycraHoBieHHME MOJIEKYJISIPHBIX MEXaHHU3MOB
dbynkuuonuposanusi PHK-conepkamux BUpYCOB, BBI3BIBAIOIIMX OCO0O OIMACHBIE
3a00JIeBaHUs YeJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmunp! u cxemsl: «Vcnoiap30BaHHE MUKPOOPTaHU3MOB B MPOMBIIIIJIEHHOM
IIPOU3BOACTBEY, «KieTouHas nHKeHepusn», «I eHHass HHXXEHEPUsD».

JlaGopaTopHasi padora «/3yueHne 00bEKTOB OMOTEXHOIOTUI.

IIpakTnueckas padora «IlomyyeHne MOJIOYHOKUCIBIX TPOLYKTOBY.

Jdkckypeusi  «buoTexHonoruss — BaKHeWIIas MNPOU3BOAMUTENIbHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE IPOU3BOICTBO ).

11 KUIACC
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Tema 1. 3apoxkaenne W pa3BUTHE 3BOJIIOIHOHHBIX MPeACTABJICHUHA B
onosioruu

OpomonmonHas Teopuss Y. JlapBuHa. IIpeanochiKM BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4dHad aesrenbHocTh Y. JlapBuHa.

JIBrkyiye cuiibl 3Bosrouu BUA0B 110 Y. JlapBuHy (BbICOKast HHTECHCUBHOCTD
pa3MHOXEHUSI OpPraHW3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Ooppba 3a
CYILIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cuntetnyeckoin Teopun HIBomouuu (CTD). HelrpanpHas
teopust dBoitouuud. CoBpeMeHHas JBOJIOLMOHHAS  OuWojorusa. 3HauYeHUE
HBOJIIOLIMOHHOW T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYUYHON KapTHUHBI MUPA.

JlemoHcTpanuu

[Toptpetsl: Apuctotens, K. Jlunnent, XK. b. Jlamapk, 2. K. Cent-Unep, XK.
Kioswe, Y. Hapsun, C. C. UerBepukos, 1. U. llImansraysen, x. Xonzaeit, /1. K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBoi mnpupoasl (no K. JlunHuer)y,
«Jlectnunia xkuBbIX cymectB (mo Jlamapky)», «Mexanuzm GopmMupoBaHus
MpUCTIOCOONIEHU Yy pacTeHuil W >kuBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTta nytemectBus Y. Japsunay, «Haxonku Y. Jlapsunay, «DopMbl 00pbrObI
3a cymectBoBaHue», «llopoasl romy6eit», «MHoroodpasue KylbTypHBIX (QopM
KarmycThl», «[lopoasl JOMaITHUX KUBOTHBIX», «Cxema 00pa30oBaHMUs HOBBIX BUIOB
(mo Y. [apBuny)», «Cxema COOTHOLICHUSI JIBHKYIIMX CHJ 3BOJIIOLUNY,
«OCHOBHBIE MTOJIOKEHUSI CUHTETUYECKON TEOPUU IBOJTFOLII.

Tema 2. MUKPOIBOIIOLHS U €€ pe3yJibTaThl

[Tonynauust Kak 3JIeMEHTapHas eIUHULA 3BOOLMU. COBpEMEHHBIE METO/IbI
OLICHKM TE€HETUYECKOr0 pa3HoOOpa3uss M CTPYKTypbl mnomyssiuuil. M3meHenue
reHooH/a TOMYJSIIMM KaK dJEMEHTApHOE HBOJIOLMOHHOE SBJICHHE. 3aKOH
reHetuueckoro paBHosecus Jx. Xapnau, B. BaitnOepra.

DOneMeHTapHble (PaKTOpPhl (IBMXKYIIHUE CHJIBI) JBOIONUU. MyTallMOHHBIN
npouecc. KomOuHaTuBHas wu3MeHUuMBOCTh. Jlpelidp reHOB — ciiydaiiHble
HEHAIpaBJICHHBIE W3MEHEHHS 4YacTOT aieled B momymsamusx. Oddexr
ocHOBarensl. Iggexm oOymuliounoeo eopaviuka. CHUdCEHUE 2eHemUYecKo2o
pasznoobpazus: npudunsl u cireocmeus. Ilposenenue sgpghexkma Opeticha cenog 6
bonvuwux u  marvlx  nonynayusx.  Mwurpanuu.  M3onsauus  OMyJISIITUR:
reorpaduueckas (IpoCcTpaHCTBEHHAsA), OMoJ0ornyeckas (penpoyKTUBHAS).

EctectBenHblii 0TOOp — HampaBsiiomuii  (aktop 3BomonuH. DopMbI
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMHA, CTAOWIM3UPYIOIMIUNA,  Pa3phIBAIOIIHIA
(mm3pyntuBHbIf). [lomoBoit oTO0p. BO3HMKHOBEHHE W HBONIOIUS COIUAIBLHOTO
MOBEJICHUSI )KUBOTHBIX.



23

[IpucnocoONeHHOCTh  OpraHU3MOB  KaK  pe3yabTaT  MHUKPOIBOJIIOLUU.
Bo3nukHoBeHne — mpucnocoOineHudt y  opraHuzMoB.  Apomopdo3pl U
uauoanantanuu. [Ipumepsl npucnocobieHuid y opranu3smMoB: MOp(hOIorudyecKue,
busnonornyeckue,  OMOXMMHUYECKHE,  ToOBeAeHYeckne.  OTHOCHUTENbHOCTh
MPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xkputepum u crpykrypa. BumooOpasoBanue kak pe3yibTar
MUKpOdBOMIOIUU. M3omsuus — kitoueBod ¢dakTop BupooOpazoBaHus. Ilytu u
CIIOCOObI BHU1000pa30BaHMUS: aJIONaTPUUYECKOe (reorpaduueckoe),
CUMIIATpUYECKoe  (IPKOJOTUYECKOE), «MTHOBEHHOE»  (MOJIUIUIONIU3AIINS,
rubpuauzanus). JJIuTeasHOCTh ABOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHUYECKOTO Pa3HOOOpa3Hsl.

Ponp  3BOdIOIMOHHON  OHOJOrMM B pa3paboTKe HaydHbIX METOOB
coxpaHeHus: 6Mopa3zHo00pasusi. MUKPOIBOIIONUS U KOIBOIIOLHUS MMAPA3UTOB U UX
X03s51eB. MexaHu3mMbl (POPMUPOBAHUSL YCTOMUYUBOCTU K aHTUOMOTHKAM U CHOCOOBI
OOpBOBI C HEl.

JleMoHCTpanuu

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

Tabmuubl u cxembl: «MyTauuMoHHasT HM3MEHYUBOCTHY, «llomynsmuonHas
CTpYKTypa BUAa», «Cxema MposiBlIeHUs 3akoHa Xapau—BaitnOepray, «/IBrmxymme
CHJIBI 3BOJIOLUNY, «DKOJIOTHMYECKas H30JSAIUS MOMYJIAIUA CeBaHCKON (operny,
«['eorpaduueckas W3OIAMUS  JIUCTBEHHUIBI CUOUMPCKOW U JIMCTBEHHMIIBI
naypckoi», «IlomynsaioHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U XKEPTBY», «Cxema
JIEUCTBUA €CTECTBEHHOro otbopa», «Dopmbl OOpHOBI 3a CYIIECTBOBaHUEY,
«MHnycTpualibHbll Menanu3my, «KuBble nckomnaembie», «IlokpoBuTenbcTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexaaromias OKpacka KUBOTHBIX»,
«®uznonornueckue aaanranuuy, «lIpucnocobieHHOCTh OpraHu3MoB U €€
OTHOCUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoiinnkn», «CTpykTypa BUAa B
npupose», «CrnocoOsl BugooOpazoBanus», «l'eorpaduueckoe BUI000pa3oBaHUE
TPEX BUAOB JAHABIIIEH», «DKOJIOIMYECKOE BUAO00PA30BAHUE BHJIOB CHHHID),
«[Tomumuion el pacteHui», «KamyctHo-penedHbiii THOpUI.

ObopynoBanue: repObapuu pacTeHHUM, KOJUIEKIIMM HACEKOMBIX, Yyuea MTULl U
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUN, uydesla NTHUI[ U 3Bepei
pa3HBIX BHJOB, TepOapuu pacTeHUd OJNM3KUX BHUAOB, O0OpPa30BABIIMXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlaGopaTopnass pabora «BplsiBiIeHHE W3MEHUYMBOCTH y OcO0€d OJHOTO
BUJI».

Jlabopatopnas  pabora  «llpucnocobnmenus  OpraHmsmMoB U HX
OTHOCHUTENbHAS 1[EJeCO00Pa3HOCTDY.
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JlabopaTtopnass paGora «CpaBHeHHE BHUIOB 1O MOP(POIOTrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3Boaonus U eé pe3yabTaThbl

Metonbl  u3yudeHHUs MaKpoldBOMOIMHU. [laneoHTONIOrMYECKHE  METOJbI
uzyyeHus: odBoionuu. llepexonnbie ¢GopMbl U (QUIOTEHETUYECKHE  PSIbI
OpraHU3MOB.

buoreorpaduueckue meTonbl u3ydeHus: spoitonuu. CpaBHeHue ¢IoOpsl U
dbayHbl MaTepuUKOB U OCTpPOBOB. buoreorpaduueckue obnactu 3emuu. Bumbi-
DHIAEMUKHU U PEIUKTHI.

OMOPHOJIOTUYECKHE U CPABHUTEIbHO-MOP(POIOTUYECKHE METObl H3yUECHHUS
BONIIOLMU. ['eHeTMdeckue MEeXaHW3Mbl 3BOJIIOIMM OHTOIEHE3a M IOSBICHUS
HBOJIIOUMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PynuMenTtapHbsle  opraHbl W aTaBU3Mbl.  MOJEKYJISPHO-TEHETUYECKHUE,
OMOXMMHUYECKHUE W  MaTeMaTHYEeCKUE  METOJbl  W3YUYEHHUS  HBOJIIOIUU.
['omonoruunble TeHbl. COBpPEMEHHBIE METOIbl IMOCTPOEHUS (PUIOT€HETUYECKHUX
JIEPEBHEB.

XpOMOCOMHBIE MyTallUH U 3BOJIFOIUS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuia) dBOMOIUU. [IpuHyun cmenvl yHKYuULL.
HeobOpaTtumocTs 3BoonMH. AnanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
IBOJIFOLIU Y.

JlemoHcTpanuu

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

Tabnuubl U cxembl: «DUIOreHETUYECKUN DS JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromedansy,  «Pununodute»y,  «CemeHHbIE
NanopoTHUKW», «buoreorpapuyeckue 30HbI 3emun», «lpeiid) KOHTHHEHTOBY,
«PemukTel», «HauanbHble cTaguu 3MOPHOHAJIBLHOTO Pa3BUTUS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE W AHAJOTHMYHbIE OpraHbl», «PyIUMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HA0OpbI 4YENOBEKa M IIMMIIaH3e», «l IaBHBIE
HaIpaBJIeHUS 3BOJIOLUNY, «O0IIHE 3aKOHOMEPHOCTH 3BOJIIOLII.

ObopynoBaHue: KOJUICKIUH, TepOapuu, MYJSHKH HCKOMAeMbIX OCTAaTKOB
OpPraHW3MOB, MYJISI’KH TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIMHA HACEKOMBIX.

Tema 4. Ilpoucxoxaenue U pa3BuTHE )KU3HU Ha 3emJie

HayuHble rUmoTe3bl NPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOreHe3 M
naHcrepmusi. [J[loHayuHble IPEACTABICHUS O 3apOKJICHUU JKU3HU (KPEaLOHU3M).
['unore3a NOCTOSSHHOTO CaMO03apOKICHUS )KU3HU U €€ onpoBepKeHue onbitaMu D.
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue >xu3Hu 1 aCTPOOHOIIOTHS.



25

OcHOBHBIE JTaIlbl HEOPTaHUYECKON 3BOJIIOLIUH. [InanerapHas
(reomoruueckasi) SBOJIONUA. XHMHUYECKAsd OHBOIMIONHSA. AOWOTCHHBIM CHHTE3
OopraHudeckux BemecTs u3 Heopranudeckux. Ombeir C. Mumnepa u I'. IOpwm.
OO6pazoBanue mojduMepoB U3 MoHOMepoB. KoamnepBatHas rumoreza A. .
Onapuna, runore3a nepBu4HoOro OyiaboHa Jlx. XomnaeitHa, reHeTUYecKasi THIoTe3a
I'. Ménnepa. Pubosumsl (T. YUek) m rumorteza «wmupa PHK» VY. T'mnbepra.
dopmupoBanue MeMOpaH U BO3HUKHOBEHNE IIPOTOKIIETKH.

HUcropus 3emnm u MeTonpl €€ wu3yuyeHusa. Mckomaemble OpPraHUYECKHE
ocratku. ['eoxponosoruss u e€ wMeronpl. OTHOCUTENbHass M aOCONIOTHAs
reoXpOHOJIOTHS. [ €0OXpOHOJIOrnYecKast Kaja: S0HbI, dPbl, IEPUOJIbI, TOXHU.

HavanpHble oTansl opraHmyeckod nsBomonmu. llosBiieHME W 3BONIIOLUA
NEPBBIX KJIETOK. DBOJIOLHMSA MeTadoau3Ma. BO3HHKHOBEHHE MEPBBIX HKOCHCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIIIEHKN KaK aHAJIOr MEePBbIX Ha 3emile COOOIIECTB.
CrpomatonuTtsl. [IpokaproThl U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOreHe3). DBOJIIOIMOHHOE MPOUCXOKICHUE
BUpycOB. lIponcxokaeHne MHOIOKJIETOYHBIX OpraHu3mMoB. Bo3HHKHOBeHUHe
OCHOBHBIX I'PYIIII MHOI'OKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE ATallbl 3BOJIOLMHM BbICHIUX pacTeHUM. OCHOBHBIE apoMOpP(O3bl
pacteHnii. Bpixox pacrenmii Ha cymry. IlosBieHME CHOpPOBBIX pAacTeHHU H
3aBoeBaHue uMu cymd. CemeHHble pacTeHus. lIponcxokeHrne IBETKOBBIX
pacTeHUM.

OcCHOBHBIE 3Tambl 3BOJIIOLMU KUBOTHOTO Mupa. OCHOBHbIE apoMOpP(O3bI
KUBOTHBIX. Benjckas ¢ayna. KemOpuiickuii B3pbIB — HOSIBIIEHHE COBPEMEHHBIX
TunoB. [lepBbie xop/0BbI€ XKUBOTHBIE. JKH3HB B BOJE. DBONIOLUS MO3BOHOYHBIX.
[Ipoucxoxaenre ampuobuii u pentwinil. [IpoucxoxaeHne MICKONUTAOMIMNX U
ntun. [lpunoun kimoueBoro apomopdosa. OcBoeHue OECHO3BOHOYHBIMU U
IIO3BOHOYHBIMU KUBOTHBIMH CYLIH.

Pasutre ku3HM Ha 3eMie IO 3paM M IEepuoiaM: apxeu, MPOTEPO30M,
najgeo3oi, Me3030M, KailHo30il. OOmas XxapakTepUCTHKa KJIWMara U
reoJIornyeckux mnpoueccoB. [losBieHHE M pacUBET XapaKTEPHBIX OPraHU3MOB.
VYrneoOpa3oBaHue: €ro yCJIOBUS U BIMSIHUE HA Ta30BbIN cOCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPAHUSI — SKOJOTUYECKUE KPU3HUCHI Mpoiwioro. [IpuunnHsl u
CJIEJICTBHsI MacCOBBIX BbIMHUpaHUN. COBpPEMEHHBINM IKOJIOIMYECKUN KPU3HC, €T0
ocobenHoctu. [Ipobnema coxpaneHus: 6uopazHoodpasus Ha 3emIie.

CoBpeMeHHass cucTema opraHudeckoro mupa. llpuHnunel kmaccudukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JemoHcTpanuu
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[Hoptpersr: @. Pequ, JI. Cnasmmmannanwy, JI. Ilactep, . . Meunukos, A. .
Omnapumn, Ix. Xongeln, I'. Mémnep, C. Munnep, I'. FOpu.

Ta6muier u cxembl: «Cxema omnbita @. Penny», «Cxema onwita JI. [1actepa mo
M3YUYECHUIO CaMO3apOoXKIeHUs ku3Hu», «Cxema ombita C. Mummiepa, I'. FOpuy»,
«JTanbl  HEOPTraHWUYECKOW  ABOMIOLMMY»,  «['€OXpOHOJOrMYecKas  IIKauay,
«HauanpHbIe dTanbl OPraHUYECKOM IBOIMIONUNY», «CXxeMa 00pa3oBaHUS DYKapHOT
nyTéM cumoOunoreneza», «Cucrema XKuUBOH TpHUPOAbD», «CTpoeHUE BHUPYCay,
«Apomopdo3sl  pacTeHui», «PuHMOGUTB), «OIHOKIETOYHBIE BOJOPOCINY,
«MHorokiieTounble Bogopocian», «Mxwm», «llanoporHukn», «l'onocemMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHuil», «(Cxema pa3BUTHS KUBOTHOIO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocteiimmey, «KuIedHOMOIOCTHBIEY,
«Ilnockue YepBUY, «Ynenucronoruey, «PBIOBIY, «3eMHOBOJIHBICY,
«IIpecmpikarommecs», «lItuupy», «Mnekonurarommue», «Pa3BuTue KU3HU B
apXeucKkou spey», «Pa3BuUTHE KU3HU B IPOTEPO3OMCKON 3pe», «Pa3BUTHE )KU3HU B
aJIC030MCKOM 3pe», «Pa3BuTue KU3HU B ME3030MCKOM 3pe», «Pa3BuTne KHU3HU B
KaitHO30M KoM 3pe», « COBpEMEHHAasi CUCTEMa OPraHUuYECKOTO MUPay.

O6opynoBanue: repOapuu pPACTEHHM pa3IUYHBIX OTAENOB, KOJUICKIIHH
HACEKOMBIX, BIIAXKHBIE MPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJICKIIUU
UTJIOKOXKHMX, CKEJIEThl TO3BOHOYHBIX JKMBOTHBIX, uyyena MTHUI[ U 3BEpew,
KOJUIEKIIMM OKAMEHEJIOCTEH, IOJE3HbIX HCKOMAEMbIX, MYJSIKU OPraHUYEeCKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sgaGopatopnass paGora «MojenupoBaHUE  ONBITOB
Muniepa—tOpu 1o u3y4eHuto abMOTeHHOTO0 CHHTE3a OPraHUYeCKUX COSAMHEHUN B
NepBUYHON aTMochepe».

JlaGoparopHasi padora «/3ydyeHue W oOmnMcaHUE HMCKOMAEMbBIX OCTATKOB
JIPEBHUX OPTraHU3MOB).

IIpakTuueckas padora «l3yueHue 0COOEHHOCTEH CTpOEHUS pacTECHUM
Pa3HBIX OT/EIIOBY.

IpakTnueckas padora «/3yueHre 0oCOOCHHOCTEM CTPOEHUSI TO3BOHOUYHBIX
YKUBOTHBIX).

Tema S. IIpoucxoxkaenue 4ejioBeKa — AaHTPOIOIeHe3

Paznenel u 3agaum aHTPONOJIOrMU. MeTO/1bl aHTPOIIOJIOT U H.

CraHOBJIEHHE TPEACTABICHUN O MPOUCXOXKICHUM 4elioBeKa. PennrunosHsie
BO33peHUsA. COBpEMEHHbBIC HAYUYHBIE TEOPUHU.

Cx0ACTBO YesoBEKa C KUBOTHBIMU. CUCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIBHO-
MOpQoJIoTUIECKHE, AMOPUOITIOTHYECKHE, (bu3H0I0r0-OMOXMMHUYECKHE,
nopeaeHYeckue. OTIMYMS YETOBEKA OT KUBOTHBIX. [IPAMOXO0XKIECHHE U KOMIUIEKC
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CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3zBuUTHE TOJOBHOTO MO3ra M BTOPOM CUTHAJIBHOU
CUCTEMBI.

JBrxymue cuibl (hakTOpbl) aHTPONOreHe3a: OUOJIOrHYEeCKre, COlluaIbHbIE.
CooTHolIeHUE OMOJOTUYECKUX U COLIMATIBHBIX (PAKTOPOB B aHTPOIOIEHESE.

OCHOBHBIE CTaJAMM aHTpOIOreHe3a. PaHHHE 4Yel0BEKOOOpa3HblE O00OE3bSHBI
(TIPOKOHCYJIBI) ¥ pAaHHUE TTOHTHJIBI — OOIIHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
Mo/1ei. ABCTPaJONUTEKN — JBYHOTHE MpPEAKH JroAeh. YenoBeK yMelbli, epBbie
V3TOTOBJICHUS OpYAUH Tpyaa. UenoBek NPsIMOXOAAIMN U IEPBBIM BBIXOJ JIFOJAEH
3a  mpenensl  Adpuku. YenmoBek reipenbOeprckuil —  0oOmMMA  MPEIoK
HEaHIEPTaJbCKOr0 YEJIOBEKA U YEJIOBEKA pa3yMHOro. YenoBeK HEaHAEepTAIbCKUN
Kak BHJI JIIOJIEM XOJOJHOTO KinMaTa. YeloBEeK pa3yMHbIM COBPEMEHHOTO THIIA,
JICHUCOBCKMM 4YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a TmpeaenamMu AQpuKH.
[TaneoreHeTrka u NajaeoOreHOMHUKA.

DBOJIOLUS COBPEMEHHOro yenoBeka. EcrecTBeHHBI OTOOp B MOMYJISIIUSAX
yesioBeKa. MyTalMOHHBIN mpouecc U noaumopdusM. [lonmyssiiOHHBIE BOJIHBI,
npeid reHoB, mMurpanus U «d(PpQPeKkT ocHOBATENs» B MOMYJSAIUIX COBPEMEHHOTO
YeJI0BEKa.

UYenoseueckue pacel. IloHdatue o pace. boablime pacbl: €BponeouIHas
(eBpaswmiickasi),  aBCTpajo-HETpougHas  (9KBaTOpuaibHas),  MOHTOJOWJHAs
(a3uarcko-amepukaHckas). BpeMs M myTH paccesieHHs 4YelIOBeKa IO IUIaHETe.
EnuHcTBO  4yenoBeueckux — pac.  HaydHas  HECOCTOSATENBHOCTH  pacHU3Ma.
[IpucnocoOeHHOCTh YeNoBEKa K Pa3HBIM YCIOBHUSIM OKPYXKAIOMIEH Cpepl.
Bnusnue reorpadguueckoil cpeapl W apeiidpa reHoB Ha MOpQOJIOTHIO U
(U3HOJIOTHIO YETIOBEKA.

MexaucuuiinHapable  MeToibl B (usuueckoil  (OMOIOTHUYECKOH)
AHTPOMOJIOTUU.  DBOJIOLMOHHAST ~ QHTPOIMOJIOTHS W MaJICOAHTPOMNOJIOTHUS
YeJIOBEUYECKUX NOMYJISIIUA. bruoconuanbHble MCCIEA0OBaHUS MPUPOJbI YEIIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOTMYECKOTO U COLMATIBLHOTO B YEJIOBEKE.

JlemoHcTpanuu

[Toprpersr: Y. lapsun, JI. Jluku, 4. 5. Porunckui, M. M. I'epacumos.

Tabmuiel 1 cxeMbl: «MeToIbl aHTPOIIOJOTHIY, «I 0JJOBHON MO3T YEJIOBEKa,
«YenoBekooOpa3Hbie 00€3biHb», «CKeNeT dYeloBeKa M CKeJleT IIMMIIaH3e»,
«PyIMMEHTHI U aTaBU3MBbDY, «JIBUKYILHE CHUIIBI AHTPOIIOT€HE3A», « DBOIOLUOHHOE
JIPEBO  4YEJOBEKa», «ABcCTpasionuTek», «YenoBek  ymensli», «YenoBek
MPAMOXOIAIIMNINY, «JleHncoBckui yenoBek» «Heanaepranpub», « KpomaHbOHIBLY,
«IIpenku yenoBeka», «ITamnbl 3BOJTIOIUHU YEIOBEKA», «Packl yeoBeKkay.

O6opynoBanue: MyJSDKHM — OKAMEHEJIOCTEH, MPEeAMETOB MaTepuaIbHOM
KyJbTYpbl TpPEAKOB 4YeloBeKa, penpoaykuuu (pororpadum) KapTUH C
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MUQOJIOTHYECKUMU U OUOJICUCKUMM CIOXKETaMH TPOUCXOXKICHUS YEJIOBEKa,
dboTorpaduu Hax0I0K HCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeIOBEKa, MOJIENb
yeperna 4YeJloBeKa W uepena IIMMIIAH3€, MOJIeNb KHUCTH YEJIOBEKa M KHUCTHU
HIMMIIaH3€, MOJEINIA TOpCa MPEAKOB YeJIOBEKa.

JlabopaTopnass padora «l3yueHne OCOOCHHOCTEW CTpPOEHUS CKeJeTa
YEJIOBEKA, CBS3AHHBIX C MPSAMOXO0XKICHUEM.

IIpakTnueckas padora «/3yyeHre S3KOJOTHUYECKUX aJanTalui 4eI0BEKay.

Tema 6. Dxkojoruss — Hayka O B3aMMOOTHOUIEHUSIX OPraHU3MOB U
HAJ0PraHM3MEHHbIX CHCTEM C OKPY:Kalollei cpenoii

3apoxaeHue U pa3Butue dkojoruu B Tpyaax A. I'ymbonbara, K. @. Pynse,
H. A. CesepioBa, 3. I'ekkensi, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3anauu
9K0J0TUH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMH.

Metonbr skonoruu. IloneBble HabMOAEHHUS. DKCHEPUMEHTHI B IKOJIOTHU:
OpUpOAHbIE U JlabopaTropHble. MoJenupoBaHUe B HKOJOTMU. MOHUTOPUHT
OKpY>Karolel Cpeibl: JIOKAIbHBIN, peTHOHATBLHBIN U TJI00aTbHBIN.

3HayeHUEe OKOJOTMYECKUX 3HAHUM 1A 4YeJOBeKa. KOJOTHYECKOoe
MHPOBO33pPEHUE KAaK OCHOBA CBSI3€il YelOBe4YeCTBa ¢ MpUpoaoi. PopmMupoBaHue
HKOJIOTUYECKOMN KYJIbTYPhl U SKOJIOTMYECKON IPaMOTHOCTH HACEICHUSI.

JlemoHcTpanuu

[Toptpets: A. I'ymbonbar, K. ®@. Pynse, H. A. Cesepruios, O. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuupel 1 cxeMmbl: «Pa3genbl skonorum», «MeToabl skonorum», «Cxema
MOHUTOPHUHTA OKPYKAOLIENH CPEIBI».

JlaGopaTopHas padora «3yuenue METOJIOB JKOJIOTUYECKUX
VCCIIEIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

Okonoruyeckue (HakTopbl U 3aKOHOMEPHOCTH ux naenctus. Knaccudukanms
HKOJIOTHYECKUX (HaKTOPOB: abUOTHYECKUE, OMOTHYECKUE, aHTponoreHHbie. Oo1ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJorHueckux ¢akropos. IIpaBuno munumyma (K.
[npenrens, 0. JInbux). TonepaHTHOCTh. DBpUOMOHTHBIE W CTCHOOMOHTHBIC
OpraHU3MBI.

AoOuotnueckue (akropel. CBeT Kak 3Kojoruueckuit ¢akrtop. [ericTBue
Pa3HBIX YYaCTKOB COJHEYHOI'O CIIEKTpa HAa OPTraHU3Mbl. JKOJIOTUYECKHE TPYIMIIbI
pacTeHU M >KUBOTHBIX IO OTHOIIECHHIO K cBeTy. CurHajgbHas pojib CBETa.
doTtonepuoausm.

Temneparypa kak nskonorudeckuid (axrop. JleiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTAHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.
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Bnaxnocts kak skonormyeckuid (akrtop. IlpucnocobieHus pacTeHUR K
noJiiepaHuio BoJgHOro OanmaHca. Knmaccudukanusi pacTeHM MO OTHOIIEHHUIO K
Boze. [IpucrnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJTHOTO PEKUMA.

Cpeabl oOuTaHusi OPraHU3MOB: BOJIHAs, HAa3€MHO-BO3/yIIHAsl, MOYBEHHAs,
riyOMHHasT  TNOANOYBEHHAsA, BHYTpUOpPraHu3MeHHas. DU3NKO-XUMUYECKUE
0COOCHHOCTH cpen oOuTaHusi opranu3mMoB. [IpucrmocoOneHuss OpraHu3MOB K
’KU3HU B Pa3HBIX cpejiax.

buonornyeckue putmbl. BHemnue u BHyTpeHHHE pUTMbL. CyTOYHBIE U
rogu4Hbie pUTMbL. [IpHCHOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCJIOBUU KU3HU.

XKuznennoie Qopmbl opranusmoB. IloHsTHe o0 JKuU3HEHHOH Qopme.
XKuzneHnnsle poOpMbI pacTeHUM: AepeBbs, KyCTAPHUKU, KyCTAPHUYIKH, MHOTOJIECTHHE
TpaBbl, OJHOJIETHHE TpaBbl. JKU3HEHHBIE (POPMBI KUBOTHBIX: THUIPOOUOHTHI,
re0OUOHTHI, a3pOOHOHTHI. OCOOEHHOCTH CTPOCHMS U 00pasa >KU3HHU.

buotnueckue (bakTopBHI. Bunpr OMOTUYECKUX  B3aUMOJCHCTBUI:
KOHKYPEHLIUS, XUIIHUYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusm, koomnepanus,
MyTyalli3M, KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxJeOHn4ecTBo). Herpoduueckue
B3auMoOJielcTBUSL  (Tomuueckue, (opuueckue, ¢adbpuyeckue). 3HAUCHUE
OMOTUYECKUX B3aUMOACHCTBUN JUIsl CYIIECTBOBAHHMS OpPraHU3MOB B Cpele
obutanus. [IpUHIINT KOHKYPEHTHOTO UCKITIOYCHHUS.

JlemoHcTpanuu

Tabmupl 1 cxeMmbl: «Okosnornyeckue (axTopel», «CBETOBOW CIEKTP»,
«IKOJIOTUYECKUE TPYMIIbl KUBOTHBIX MO OTHOIICHUIO K CBETY», «TemiokpoBHbIE
KUBOTHBIE», «XOJIOJJHOKPOBHBIE >KUBOTHbIE», «DHU3MONIOrMYecKUe ajanTaiuuu
KUBOTHBIX», «Cpenbl OOWTaHMSI OpPraHU3MOB», «bBHONOrMYECKUEe PUTMBDY,
«Kusnenneie  Gopmel  pacteHmity, <« KusHeHHbIE  (GOPMBI  JKUBOTHBIXY,
«9KocucTEMA MHUPOKOJIMCTBEHHOIO JIECa», « DKOCHCTEMA XBOMHOIO Jecay, «lLlenu
NUTaHus», «XuuHudectBo», «llapasutusm», «Konkypenuus», «CumOuosy,
«KoMmmeHcanuzmy.

O6opynoBanue: repbapuu pacTEHWW M >KUBOTHBIX, MPHUCIOCOOJIECHHBIX K
BIIUSHUIO Pa3UYHBIX OSKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIIOOMBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIOOMBBIC, TEHEIIOOMBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHUS, repOapuu U KOJUICKIIMU TEIUIOIIOOUBBIX,
3MMOCTOMKHUX, MOPO30yCTOMYUBBIX PACTEHUM, dydesa NTULl U 3Bepei, repOapuu
pacTeHuid, OTHocAImUXcsS K rurpoduram, kcepopuram, Me3opuTaM, KOMHATHBIC
pacTeHus JaHHBIX TPy, KOJUIEKIUHU KUBOTHBIX, OOUTAIONINX B Pa3HBIX Cpenax,
repOapu ¥ KOJUICKIIMM pACTEHUW M OSKUBOTHBIX, OOJQJAONIMX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBUM KU3HM, repdapuud u
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KOJUICKIIMM PACTEHUW U >KUBOTHBIX PA3JIMUHBIX KU3HEHHBIX (POpPM, KOJUICKIUU
YKUBOTHBIX, YUACTBYIOIIUX B PA3TUYHBIX OMOTUIECKUX B3aUMOJICHCTBUSIX.

Jlabopatopnass pabora «BblsBiIeHHE MPUCTOCOONCHUI OpPraHU3MOB K
BIIMSTHUIO CBETA».

JlabopaTopnass paGora «BbIsBIeHUE TPUCTOCOOTIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhI».

JlabopaTopHasi paGora «AHATOMHYECKHE OCOOCHHOCTH pACTCHUH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKos10rusi BUAOB U MOMYJIALMA

OKOJOTUYECKHE  XAPAKTEPUCTUKHU MOMYJISIITUY. [Monmymsiiuss  Kak
Oounonornyeckas cucrema. Poib HEOTHOPOAHOCTH CPelbl, PU3NUECKUX OapbepoB U
0COOEHHOCTEHW OMOJIOTHH BUIOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYPHI
nonyyisiuuid. OCHOBHBIE TIOKa3aTEIW MOMYJSLUUUA: YHUCIEHHOCTb, IUIOTHOCTb,
BO3pacTHAasT M TIOJOBas CTPYKTYpa, POXKIAAEMOCTb, HIPUPOCT, TEMII POCTa,
CMEPTHOCTh, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nomyiasuuud. OneHKa YUCIECHHOCTH TOIMYJISIHH.
JAuHamuka nonyiasiuuu U e€ peryisiuusa. buotndeckuid MOTEHIMAN MOIYJISLHH.
MoaenvpoBanue TMHAMHUKHA TOMyIsUUU. KpuBble pocTa YUCIEHHOCTH MOMYJISHH.
KpuBbie BbDKMBaHMS. Peryinsiiiuss YuCIECHHOCTHM MOMYyJSUUNA: poib (HaKTOpPOB,
3aBUCAIINX U HE 3aBUCSIINX OT IJIOTHOCTH. DKOJOTHYECKUE CTPATETUX BUAOB (I- U
K-cTparerun).

[Tonsitue 00 sKonormyeckoil Huiie Buaa. MecrooOutanue. MHoromepHas
Mozenb 3Kkosiorndeckorn HumM JIx.M. XarumHcoHa. Pa3mepbl sKonOrMyeckon
HuiM. [ToTeHnmanpHas u peanu3oBaHHAs HUIIU.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. Buabl M MX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBATICHTHI.

3aKOHOMEpPHOCTH TIOBEJECHUSI W MHUrpaluid KUBOTHBIX. buosormyeckue
WHBa3UM Yy KEPOJIHBIX BUJIOB.

JlemoHcTpanuu

[Toprper: dx. Y. XaTunHCOH.

Tabmuubl U cXxembl: «JKOJOTHYECKHUE XaPAKTEPUCTUKU TOMYJISIIHI,
«ITpocTpaHcTBEHHasi  CTpyKTypa Honyasanuu», «Bo3pacTHble  OUpaMUIbI
nonyusinun», «CKOpOCTh  3aceleHusi IOBEPXHOCTH 3eMJIM  Pa3InYHbIMU
opranuzMamMmn», «Mogeinb 3kosiorndueckon Humu [Jx. M. Xatuunconay.

O6opynoBanue: repdapun pacTeHUH, KOJJIEKIINH KUBOTHBIX.

JlaGopaTtopnasi pabora  «lIpucmocobieHus ceMsH  pacTeHUH K
PacCCEICHUIOY.

Tema 9. Ikos10rus coo0IECTB. IKOJIOTHYECKHE CHCTEMbI.



31

CooOmectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBA3u MEXIy
OpraHu3MaMu B OMOIIEHO3E.

Okocuctema kak otkpbitas cucrema (A. Jx. Tencnu). OyHKIMOHATIBHBIC
OJIOKM OpPraHW3MOB B JKOCHUCTEME: IPOJIYICHThI, KOHCYMEHTBI, PEIYIICHTHI.
Tpoduueckne ypoBHu. Tpoduueckne nenu u cetu. AOUOTHUECKHE OJOKHU
skocucteM. [1ouBBI ¥ WIIBI B AKOCUCTEMaX. KpyroBopoT BemecTB ¥ TOTOK YHEPTUHU
B DKOCHCTEME.

OcHOBHBIE  TOKa3aTeld  JKOCHCTeMBl. buoMacca ¥ MPOAYKIHA.
DKOJIOTUYECKHUE MUPAMU/IBI UUCETT, OMOMACCHI U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKileccuu. [lepBudHbIE U
BTOPHYHBIE CYKIIECCHM W WX TMPUYMHBL. AHTPONOTEHHBIE BO3JECHCTBUS Ha
cykueccuu. Knmumakcnoe cooOmiectBo. bruopaznoobpasue u nmojaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpupoaHbie 3KOCUCTEMBL. JKOCUCmEMbl 03EP U peK. JKocucmemvbl Mopeti U
oxeanog. Ixocucmemvl MYHOp, 1€Co8, CMeneu, nyCmbitb.

AHTPOTOreHHBIE HKOCUCTEMBI. ATpodKocucTeMa. ArpoieHo3. Paznuuus
MEXIy aHTPOTIOTCHHBIMH M IMPUPOTHBIMHU SKOCHUCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
bropa u ¢dayna. CuHaHTpomm3aius TOpOJACKOW ¢ayHsl. buonormdyeckoe wu
XO3S5IIICTBEHHOE 3HAYEHHE arpO3KOCHUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
skocuctemax. Ponv kackaonoco 3ghgexma u 8udo8-30ugpukamopos (Kirouesvix
61008) 6 (QyHKYUOHUpo8anuu skocucmem. IlepeHOC PHEPIUU U BEIIECTB MEXTY
CMEXKHBIMU 3KOCUCTEMAMH. Y CTOMYMBOCTh OPTaHU3MOB, MOMYJISALUNA U S3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmol 8030elicmaus 3GepA3HEHUl  PA3HBIX munoe Ha
cybOp2aHU3ZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSX,
OCHOBbl ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCMEUSL.
MeTo1010THs MOHUTOPHHTA €CTECTBEHHBIX M aHTPOIIOTCHHBIX YKOCHCTEM.

JemoHcTpanuu
[Toptper: A. k. Tencnn.
Tabmunpr  u cxembl:  «CrpykTypa  OuoueHo3a»,  «OKocucTeMa

HIMPOKOJIMCTBEHHOTO Jecay, «IKOCHUCTEMAa XBOMHOTO Jjecay, «DyHKIHMOHAIbHbIE
IpYIIbl OPTaHU3MOB B 3KOCUCTEME», «KpyroBOpOT BEIIECTB B 3KOCHUCTEMEY,
«llenn nutanus (MacTOMIIHAS, JETPUTHAS)», « DKOJIOTHUECKAsT TUPAMHUIA YHCEID,
«JKonoruyeckas nupamuyia OMOMacCChly, «IKOJIOTHYECKass MUpaMuia SHEPTUN»,
«O0pazoBanue 6osotay, «llepBuunas cykieccus», «BoccTaHOBIEHHE Jieca MOCTe
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nokapa», «IKOCHUCTEMA 03epay», «ATporeHo3», «KpyroBopoT BEmIeCTB W IMOTOK
DHEPTUU B arporieHo3ey», «[Ipumepsr ypooskocucTem.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMYA HACEKOMBIX, Uydelia MTHI] U
3Bepeid, repOapuu KyJIbTYypHBIX H TUKOPACTYIIUX PACTCHHH, aKkBapUyM KaK MOJICITh
HKOCHUCTEMBI.

IIpakTuyeckas padora «/3ydenne u onucanue ypo0o3KOCHUCTEMBD».

Jlabopatopnass padora «l3ydenue paszHooOpaszusi MEIKUX MMOYBEHHBIX
YJICHUCTOHOTUX B PA3HBIX IKOCUCTEMAX).

IKCKYpcUsi «IKCKYpCcHs B THUIUYHBIMN OnoreoiieHo3 (B 1yOpaBy, Oepe3HsK,
€JIbHUK, Ha CYXOJ0JIbHBINA UJIM TIOMMEHHBIN JIyT, 03€pO, O0JIOTO)».

IKCKypcusi «DKCKypCHUsl B arpo’Kocuctemy (Ha Mojie WIM B TEIUIMYHOE
XO035UCTBO)».

Tema 10. buocdepa — riodaabHast IKOCHCTEMA

buocdepa — oOmiennanerapHas 000ji04Kka 3€MIJIM, TJ€ CYIIECTBYET WIH
CyILleCTBOBaJIa KM3Hb. PazBuTHe npeacTtaBieHuil o onochepe B Tpyaax J. 3rocca.
Yuenue B. U. Bepuaackoro o 6mocdepe. Obnactu 6mocdeps! u e€ cocras. XKuboe
BelecTBO Onocdepsl u ero GyHKIUH.

3aKOHOMEpPHOCTH cylecTBOBaHUsd Ouocdepnl. OcodeHHOCTH Onocdepsl Kak
rJ1I00aJIbHOM 3KOCcUCTEMBI. J[MHaMuueckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEIIECTB U OMOTCOXMMHUYECKUE ITUKIIBI (YIJiepoaa, a30Ta). PUTMUYHOCTD SIBJICHUMN
B Ouocdepe.

3oHabHOCTE OWMoOchepnl. I[lonarue o Omome. OCHOBHBIE OHOMBI CYIIIH:
TyH/Ipa, XBOMHBIE Jieca, CMEIIaHHbIE U MIUPOKOJIUCTBEHHBIE Jieca, CTENH, CAaBAaHHBI,
MyCTBIHU, TPOITUYECKHUE JIeCa, BRICOKOTOPhs. Kiumat, pacTUTEIbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa 1 QyHKIHS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHITHANA U
onochepHbIX PyHKITUH.

JleMoHCcTpanumn

[Toptpetsl: B. 1. Bepnanckuii, J. 3rocc.

Tabmuubr 1 cxemsl: «l'eocdepsr 3emmn», «KpyroBopor azora B mpHUpOEY,
«KpyroBopoT yriepona B mpupoae», «KpyroBopoT kuciopoma B HpHUPOEY,
«KpyroBopoT BojJbI B mpupojie», «OcHOBHbIE OMOMBI cymny, «Knumaruueckue
nosica 3emnn», «TyHapay, «Taira», «Cmemannsiii gec», «IIIMpoKOIMCTBEHHBIM
necy, «Crenby, «CaBanHay, «llycTeiasay, « Tponudeckuit gecy.

O6opynoBanue: repdapuu paCTCHHUH pa3HBIX OMOMOB, KOJUICKITUHU )KHBOTHBIX.

Tema 11. YennoBek u OKpy:xa0OIIaf cpeaa

OKOJIOTUYECKUE KPHU3UChI M WX NpuurHbL. Bo3neiicTBue denoBeka Ha
ouocepy. 3arpszHeHue BO3IyIIHOW cpenpl. OxpaHa Bo3dyxa. 3arps3HeHUE
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BOJHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymenue mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHne KauMmara.

AHTpONOreHHOE BO3/JICHCTBHUE HA PACTUTEIBHBIN U *KUBOTHBIM Mup. OxpaHa
PaCTUTENLHOTO W J>KMBOTHOTO Mupa. OCHOBHBIE MNPUHIMIBI OXPaHbl MPUPOIBI.
Kpacubsie kuHuru. Ocobo oxpansembie npupogansie Tepputopun (OOIIT).
boranndeckue caibl U 300J10THYECKUE TTAPKH.

OCHOBHBIE TPUHIIMIBI YCTOMYMBOTO PA3BUTHUS YEJIOBEYECTBA U TMPUPOJIBI.
PanimonanibHOE  TPUPOJIONONIB30BAHUE U COXpaHEHHE  OMOJIOTMYECKOIo
pazHooOpaszus 3emin. OOmMEe 3aKOHOMEPHOCTH TJIOOATBHBIX 3IKOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTHU COBPEMEHHOTO KPU3UCa U €T0 BEPOSTHBIE TTOCJICICTBUS.

Pa3Butrie METO/I0OB MOHUTOPUHTA PA3BUTUS OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie uccie0o8anus nepexooa K pecypcocoepezarowel u
KOHKYDeHmOocnocooHou snepeemuxe. buonoeuueckoe paznoobpasue u 6uopecypcoi.
Hayuonanouvie ungopmayuonusvle cucmemsi, odecneuusarouwjue O00Cmyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX U008 U dkocucmem. (OcHOBbI
aKopeadburumayuu dKocucmem U cnocoboos 60pvOLL ¢ OUONOBDPENHCOCHUSMUL.
Pexoncmpyryus mopckux u HazemMHvIX IKOCUCTEM.

JleMoHCcTpanumn

Tabmuubl W cxembl:  «3arpsi3HeHHEe  atMocepb»,  «3arps3HEHHE
ruapocdepsl», «3arpsisHeHue nouBb», «l[lapHukoBblli  3ddexT», «Ocobo
OXpaHseMbIe MPUPOIHBIE TEPPUTOPUNY, «MOJIeTu YIPABISIEMOTO MUPAY.

O6opynoBanue: ¢oTorpaguu OXpaHsSEMbIX pPACTCHHM M KUBOTHBIX KpacHoi
kHuru Poccutickoit @eneparuu, KpacHoil KHUTH perroHa.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110
BNOJIOIT'MA HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHUS
OOyYaroIIMMUCS TPOrpaMM CpeHEro ooOImero o0pa3oBaHUs: JUYHOCTHEHIE,
MeTarpeJMETHBIC U TIPEIMETHEIE.

B cTpykType TMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMMBI TTO OUOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABIISIIONIUE: OCO3HAHUE OOYYAIOIIMMUCS POCCUICKOMN
IpaXXJaHCKON UJEHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIbHOCTH
U CAMOONpPENENEHUI0, Haiuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTHUH,
yeneHanpasienHoe passumue BHYTPEHHUX YOEKICHUN JMYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEM M HCTOPUYECKUX TPATUIUN DPA3BUTUS OUOIOTHYECKOTO
3HAHUSL, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIIUXCS PYKOBOJCTBOBATHCA B CBOEH
JEATETHPHOCTH I[EHHOCTHO-CMBICIIOBBIMA ~ YCTAaHOBKAMH, TPUCYIIMMH CHCTEME
OMONIOrMYECKOTO  OOpa3OBaHUA, Haluuue MNPABOCO3HAHUS  DKOJIOTHUECKON
KYJBTYPbI, CHOCOOHOCMU CMABUMb eI U CTPOUTH KU3HEHHBIE TUTAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTPAMMBI TIO OMOJIOTHH JTOCTUTAIOTCS
B CJMHCTBE Y4YEOHOW M BOCIUTATEIBHOW JEATEIBHOCTH B COOTBETCTBHM C
TPaJAUIIMOHHBIMU POCCUNUCKUMHM COLIMOKYJIBTYPHBIMU, HCTOPUUECKUMU U JTyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMH, MPUHATHIMHA B OOIIECTBE IMpaBUJIaMU U HOPMaMU
MOBEJCHUSI W CIIOCOOCTBYIOT TPOIIECCaM CaMOIIO3HAHMS, CaMOBOCIHUTAHUS U
CaMOpa3BUTHUS, PA3BUTHS BHYTPEHHEH TMO3UIMU JIMYHOCTH, TMATPUOTHU3MA U
YBaXXEHUS K 3aKOHY M MPABOIOPSAKY, YETOBEKY TpyJa U CTapIIeMy MOKOJEHHIO,
B3aMMHOTO YB)KCHHUS, OCPEKHOTO OTHOIICHHUS K KYJbTYPHOMY HACJICIUI0 W
TpaJMIMsIM MHOTOHAIIMOHAILHOTO Hapoma Poccuiickoit demeparuu, mpupoae u
OKPY’KaloIIen Cpee.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHHS YyueOHoro mpeamera «buomorus»
JIOJDKHBI OTpaXkaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIINXCS PYKOBOACTBOBATHCS
chOpMHUPOBAHHOM BHYTPEHHEW NO3WLMENH JHMYHOCTH, CHCTEMOW IEHHOCTHBIX
OpUEHTAIlu{, TO3WTHBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIINX
TPAJAMIIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOIIeCTBa, PaCIIUPEHUE >XKU3HEHHOTO
OTIBITA W OTBITA JESITEILHOCTH B IMPOIIECCE peain3alliid OCHOBHBIX HAaIPAaBJICHHM
BOCITUTATEIBHON JEATEILHOCTH, B TOM YHCIIEC B YACTH:

1) rpa:kaaHCKOT0 BOCITUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUH 00YUYaOIIEeTroCs] KaK aKTUBHOTO H
OTBETCTBEHHOTO YJIeHA POCCUHCKOTO OOIIECTBA;
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OCO3HAHHUE CBOUX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHA U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHON TBOPYECKOW [ESITEIBHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEUICHUM Y4YEOHBIX U TMO3HABATENIbHBIX 3a/1a4, BBINOJHEHUU
OMOJIOrMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENATh COOCTBEHHYIO TIO3WIMIO I10 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU M OOBSCHITH €€;

YMEHHE YUUTHIBATh B CBOUX JACHUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOEKICHUSIMH, KYyJIbTYPHBIMH IIECHHOCTSMU U
COIMAIbHBIM TMOJIOKEHHUEM;

TOTOBHOCTh K COTPYJAHUYECTBY B MPOILIECCE COBMECTHOIO BBITIOIHEHUS
y4eOHBIX, TIO3HABAaTEIbHBIX M HCCJIEAOBATEIBLCKUX 3a7a4, YBAXKUTEIHHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB MPU OOCYXJICHUU CIIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COCPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOM JEATENbHOCTH;

2) IaTPUOTHYECKOT0 BOCITUTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUMCKOM rpak JaHCKOM WUJICHTUYHOCTH,
NMaTpuoOTU3Ma, YBaXXEHUS K CBOEMY HApOay, YYBCTBa OTBETCTBEHHOCTU IEpe.
PonuHol, ropmoctm 3a cBOM Kpad, CcBOXO PoauHy, CBOWM S3BIK U KYJIBTYDY,
MPOIIIOE U HACTOSIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHHUE K MPUPOJTHOMY HACIEAUIO U MAMSITHUKAM IIPUPO/IBI,
JNOCTHXKEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BuTHE OWOJOTUM, TOHUMAHUS 3HAYECHHUS OHOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO 00II€CTBA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIyKeHHUI0 u 3ammre OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/IA;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHUE JTMYHOTO BKJIaJa B MTOCTPOCHUE YCTOMUYUBOTO OYIyIIIEro;

OTBETCTBEHHOE OTHOIIICHHE K CBOMM POJMUTEIISIM, CO3/TAaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOT'O TMPHUHATHS I[IEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUHU C
TpaauuusiMu Hapo10B Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:
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ACTETUYECKOE OTHONIEHHWE K MHPY, BKJIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIIECHU;

MMOHMMAHHUE YMOIIMOHAIBHOTO BO3/ICMCTBHUS )KMUBOM IPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPOKEHHUIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATH KAYECTBA TBOPUECKOM JINUHOCTH;

5) ¢usunueckoro BocnuUTaAHUA, GOPMHUPOBAHMUS KYJbTYPHI 310POBbS U
IMOIMOHAJILHOTO 0JIaronoJyums:

MOHMMAaHUE U pean3alus 3J0pOBOTO M 0e30MacHoro ooOpaza >KU3HU
(3mopoBOoe  TUTaHUE, COOJIIOJICHHE TUTMEHUYECKUX TMpaBUJl U HOPM,
cOQIAaHCUPOBAHHBIA PEXUM 3aHATUM M OTIbIXa, peryispHas Qunueckas
aKTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

MOHMMAHUE LEHHOCTH TNPaBWJ HHIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOXKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TMOCIEICTBUI U HENPUATHUS BPEIHBIX MPUBBLIUEK (YHOTpeOIeHUs
aJIKOT0JIs1, HAPKOTUKOB, KYPEHHUS);

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTh K TPYy, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPYA0JII00UE;

FOTOBHOCTh K AKTHUBHOW JESATEIBHOCTH TEXHOJOTMYECKOM M COLMAJIbHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSITEIIBHO
BBITIOJTHSITh TaKyl0 J€ATEIbHOCTD;

WHTEPEC K Pa3InyHbIM cdepam mpodecCHOHANBHONU JEATEIHbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud ©  Peau30BBIBATH
COOCTBEHHBIE KU3HEHHBIE TUIaHbI,

FOTOBHOCTh U CIOCOOHOCTh K OOpa3oBaHUIO M €amMOOOpa3OBaHUIO Ha
MPOTSIKEHUN BCEU KU3HH;

7) 3K0JI0TUY€CKOTr0 BOCIIMTAHMS:

HKOJIOTMYECKH 11eJ1IeCO00pa3HOe OTHOIICHUE K MPUPOJE KaK HCTOYHHUKY
JKWU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMS;

MOBBINICHUE YPOBHS OKOJOTUYECKOW KyJIbTYpPhI: NPUOOpPETEHHE OIbITa
IJJAHUPOBAHUSI TIOCTYNIKOB M OLEHKM HUX BO3MOXHBIX IOCHEACTBUNA IS
OKPYIKarOIIEH CPEbI;

OCO3HAaHHE TJI00ATBHOTO XapakTepa 3KOJOTMYECKHX MpoOJieM M MyTed HuX
pelieHus;

CIOCOOHOCTh HMCHOJB30BaTh MPHOOpETAaeMble MPU HU3YYCHHH OWOJIOTUU
3HaHMSI W YMEHUS TIPU PEIICHHH TPOoOJIeM, CBSI3aHHBIX C PAMOHAIBHBIM
MPUPOOIOIb30BaHUEM  (COONIIOZICHHE  TPaBWJI  TOBEACHHUS B MPHUPOJIE,
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HANpaBJICHHBIX HAa COXpPaHEHHE pPaBHOBECHS B OSKOCHUCTEMaX, OXPaHy BHUOB,
AKOCHCTEM, Orochepsl);

aKTUBHOE HENpUsTHE JCHCTBUN, TMPUHOCAIIUX Bpel  OKpYKarolieH
IPUPOTHON cpefie, YMEHUE MPOTHO3MPOBATH HEOIArOMpHUSATHBIC IKOIOTHUECKHE
MOCTIEACTBUS MIPEATNPUHUMACMBIX IEHCTBUHN U MPEAOTBPAILATh UX;

HAJIMYUE Pa3BUTOTO SKOJIOTMUYECKOr0 MBIIUICHHUS, SKOJIOTHYECKON KYJIbTYPHI,
OTIbITa NEeSTETbHOCTH HKOJIOTHYECKOM HaIPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBATbCS MMM B TIO3HABATEIbHOW, KOMMYHHUKATHBHOW WM COIIMATbHON
MPaKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUYECKOMN JIEATEIbHOCTH SKOJOTUYECKON
HaNpPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 MIO3HAHUS:

Cc(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHAJIOTE
KyJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIHTYPHOM MHUDPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM W UYWTATENIbCKOW KYyJIbTYyphl KaK CpPEICTBa
B3aMMOJEHCTBUS MKy JIOAbMH U MMO3HAHUS MUPA;

NOHUMAaHUE CrHenupuKu OHOJOTUM KaK HayKd, OCO3HaHUA €€ poilu B
GbopMUPOBaHUN PAIMOHATHHOTO HAYYHOTO MBIIUICHUS, CO3/aHUU IEJIOCTHOTO
NPEJCTaBICHUS 00 OKPYXKAlolleM MHUpPE KaK O €IUHCTBE MPHUPOJbI, YeJIOBEKa U
o0miecTBa, B MO3HAHUM MPHUPOJIHBIX 3aKOHOMEPHOCTEH U peHIeHHH MpodiIeM
COXpPaHEHUsI IPUPOTHOTO PAaBHOBECHS;

yOeKIAEHHOCTh B 3HAYMMOCTU OWOJIOTMH JJIi COBPEMEHHON LMBHJIN3ALINU:
oOecrieyeHus: HOBOIO YPOBHS pPAa3BUTHA MEAMUIIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIlaTh PECypCHble  MpOOJEMbl  Pa3BUTHS
YeJI0BEYeCTBa, MOUCKA MyTeH BBIXOAA M3 INIOOATBHBIX IKOJIOTUYECKUX MPOOIEM U
o0ecrieyeHusi  Mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PAlMOHATIHLHOMY
WCIOJIb30BAHUIO TPUPOJIHBIX PECYypcoB W (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHHH OWOJIOTMYECKUX 3HAHUM B MENSIX
NOBBIIICHUSI OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAJIILHOW TPaMOTHOCTU oOydaronuxcs, GopMupyeMoit
IpU U3Y4YCHUH OUOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH WCIIOJIb30BaTh TMOJy4YaeMmble 3HAHWS JJIs aHajiu3a |
OOBSICHEHHSI SIBICHUIM OKPYXKAIOIIETO MUpPAa M MPOUCXOASAIMNX B HEM M3MEHEHUH,
yMEHHE JefaTh OOOCHOBAHHBIE 3aKJIIOUEHHS HAa OCHOBE Hay4HbIX (AKTOB U
MMEIOIINXCS JJAHHBIX C IEJIbIO TTOJYYEeHHS IOCTOBEPHBIX BHIBOJIOB;
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CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BAaTh OHOJOTMYECKUE 3HAHMS IS
pelIeHus MpoOJieM B peabHbIX KU3HCHHBIX CUTYaIIUsX;

OCO3HAHUE LEHHOCTH HAYYHOWU JEITEIBbHOCTH, I'OTOBHOCTH OCYILIECTBIISTH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATENBHOCTD NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh M  CIOCOOHOCTb K  HENpPEpPhIBHOMY  OOpa3OBaHHIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUW TIO OHWOJOTUU B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTSIMHU.

METAIIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yiabTaThl OCBOCHMS y4eOHOro mpenmera «buomorus»
BKJIFOYAIOT: 3HAYMMbIe i1 (OPMHUPOBAHUS MHUPOBO33PEHUS O0YyUYaIOIIHUXCS
MEXKIUCIUIUIMHAPHBIE (MEXKMIPEIMETHBIC) OOIICHAYYHBIC MOHSITHUS, OTPaKAIOUIUE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHenu(PUKy METOJO0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax (BEILIECTBO, SHEPIHs, ABJICHUE, MPOLECC,
CUCTEMA, Hay4YHbI (akT, NPUHIMUII, THUNOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpus,
UCClieIOBaHUE,  HAONIOJICHUE,  WM3MEpPEHHE, OKCIEPUMEHT U  JpYrue);
YHUBEpCaAJIbHbIE y4eOHbIe JAEHCTBHS (IIO3HABaTElbHbIE, KOMMYHHKATHUBHBIE,

pEryJIATUBHBIE), oOecreunBaroIIre dbopmupoBaHue (GyHKIIMOHATIBHOM
TPAaMOTHOCTH H  COIMAIBHONW KOMIICTCHIIMM OOYYaroIIMXCs; CIOCOOHOCTh
o0yuaronmxcs UCTIOJIb30BaTh OCBOCHHBIE MEXIUCIIUTUTMHAPHBIC,

MUPOBO33pPEHUYECKUE 3HAHUSI W  YHUBEpCAIbHbIE YyueOHbIE JEHUCTBUS B
TO3HABATEIILHOU U COLIMAIIBHOM MPAKTHUKE.

B pesynprare wu3ydeHus OHOJIOTMM Ha YpPOBHE CpPEIHETO OOIIEro
oOpa3zoBaHus y oOyuwatomerocs OyayT cHOpPMHUPOBAaHBI IO3HABATEIbHbIE
yHUBEpCalbHble yueOHbIE ACHCTBUS, KOMMYHUKATHUBHBIE YHUBEPCAJIbHbIC YUeOHbIC
JNEUCTBUS, PETYJATHUBHBIE YHUBEPCAIbHbIE YUeOHbIC [EUCTBUS, COBMECTHAas
NEATEeNbHOCTb.

MeTtanpenMeTHbIe PE3yJIbTaThl OCBOCHMSI MPOTPAMMBI CPEIHETO OOIIETro
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaanenne YHHBEpPCATbHBIMHA yueOHbIMH NMO3HABATEILHBIMU
NeHCTBUSMMU:

1) 6a3oBble JJOrHYECKHe TeCTBHS:

CaMOCTOATENLHO  (OPMYJIHMpPOBATH W aKTyalM3upoBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh MPU OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananu3za, cuHTE3a, CpaBHEHM S, Ki1acCu(pUKauu, o000IIEHUs ), pACKPBIBATh CMBICI
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OMOJOTMYECKUX MOHATUM (BBIAEIATh UX XapaKTEpHbIE MPU3HAKH, YCTAHABIIUBATh
CBSI3U C IPYTUMU HOHATHUSAMU);

OTIpENENsITh 1EIU JeATEIbHOCTH, 3aJaBas NapaMmMeTpbl U KPUTEPUH UX
JOCTHXKEHHUSI, COOTHOCUTD PE3YJIbTATHI AESTEIBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIIOJIb30BaTh OMOJOTMYECKHUE MOHATUA JUIsl OOBSICHEHUS (DAKTOB U SIBICHUUN
YKUBOU MTPUPOIBI;

CTPOUTH JIOTUYECKHE PACCYXKICHUs (MHIYyKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTM W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (POPMYITUPOBATH BHIBOJIbI U 3aKIIOUCHUS;

NPUMEHSTh CXEeMHO-MOJICJIbHbIE ~ CpEJCTBAa IS MPEJCTaBIEHUs
CYILIECTBEHHBIX CBS3€M M OTHOIICHWN B M3y4aeMbIX OMOJOTHUECKHX OOBEKTax, a
TaKK€  NPOTUBOPEUYMH  pa3HOr0  poja,  BBIBICHHBIX B Pa3jM4YHBIX
UH(OPMAITMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUJIaH pEHICHHUs MPOOJeMbl C YYETOM aHalIM3a HMMEIOIIMXCA
MaTepHAIbHBIX U HEMAaTePUAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JCSITEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YIbTATOB
1eJIsIM, OLICHUBATh PUCKH MOCIEACTBUMN JACSITEIIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCIOBHUSIX  PEATBHOTO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBHSI;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCIeN0BATEIbCKHE TeliCTBUS:

BJIa/IETh HaBbIKaMU y4eOHO-UCCIIEI0BATEIbCKON U MPOSKTHOM JESTEIbHOCTH,
HaBBIKAMHM  paspenieHus mnpoodiieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METOOB PELIEHUs MPAKTUYECKUX 3a]1a4, MPUMEHEHHIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIONIBb30BaTh pPAa3jMuYHbIe BHUABI JEATEIBHOCTH IO TOJIYYEHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpeTaluy, MPeoOpa3OBaHUIO M TPHUMEHEHHUI0 B Y4eOHBIX
CUTYalMsIX, B TOM YHCJIE TIPU CO3/IaHUU YUEOHBIX U COLMATBHBIX TPOEKTOB;

dbopMUpOBaTh HAYYHBIM TUI MBIIUICHUS, BIAE€Th HAYYHOW TEPMUHOJIOTHEH,
KIIIOYEBBIMU MTOHATHSIMH U METOJIaMU;

CTaBUTh H (OPMYIUPOBATH COOCTBEHHBIC 3aJayll B 0Opa30BaTEILHOM
NEeSTeIbHOCTH U KU3HEHHBIX CUTYAIIHIX;

BBISIBIISITh [IPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJU3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pelIeHUs, HaXOAUTh apryMEHThl IJisl J10Ka3aTesbCTBa
CBOMX YTBEPKJICHH, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PELLICHHUS;

aHAJIM3UpOBaTh MOJYYEHHBbIE B XOJE pEUIeHHs 3aJaud pe3yJIbTaThl,
KPUTHYECKU OLICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCJIOBHSIX;
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JlaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYIIECTBIIATh IEJICHAIIPABICHHBII TOUCK MepeHoca CPEeACTB M CIOco00B
NENCTBUA B MPOGECCHOHANBHYIO Cpey;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATENBHYIO W TPAKTHUECKYIO 00jacTu
KU3HEACITEIbHOCTH;

yYMETbh MHTETPUPOBATH 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00J1acTei;

BBIJIBUTATh HOBBIE WJIEH, MpeJjlaratb OpUTHHAIBHBIE MOIXOJbI U pElICHUs,
CTaBHUThH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHHUS.

3) pabora ¢ uHpopmaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHKAX MH(OpMaALUKU (TEKCTe yueOHOro
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTeparype, OHOJOTHYECKUX CIIOBapsX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAJIM3UpPOBATh
MH(OPMAIUIO PA3TMYHBIX BUJIOB U (hOPM MPEACTABICHUS, KPUTUYECKH OIICHUBATH
e€ TOCTOBEPHOCTh ¥ HEPOTUBOPEUNBOCTH;

¢dbopMyIMpoBaTh 3aMpoOChl U MPUMEHATH PA3IUYHBIE METOABI MPU TOUCKE U
otOope Omosornueckor MHGOPMAIMH, HEOOXOAMMOU ISl BBHIIOTHEHUS YUEOHBIX
3ajay;

npuoOpeTaTh OMBIT HUCIHOJIB30BaHUS HH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO UCITOJIb30BAHUS PA3TUIHBIX
MOUCKOBBIX CHUCTEM;

CaMOCTOSITEIFHO ~ BBIOMpPATh  ONTUMANbHYIO  (OpMYy  TPEICTaBICHUS
ounonornyeckor uHbopmaruu (cxeMmbl, TpaduKky, TUarpaMMbl, TAOIHIIbI, PUCYHKH
" ApyToe);

UCTIONB30BaTh HAYYHBIM S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
OMOJOrMYecKod HMHQPOpMALME: MPUMEHATh XHMHUYECKHe, (usnyeckue u
MaTeMaTHYeCKue 3HAKHM U CUMBOJIBI, (opMyIbl, aO0peBHaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NpeoOpa3oBbIBaThb  3HAKOBO-CHMBOJIMUYECKHE  CPEJICTBA
HaTJISAHOCTH;

BJIQJIeTh ~ HABBIKAMU  PACIO3HABaHMSA W 3alIUTHl  HHPOpPMAIHH,
nH(OPMAITMOHHOW 0€30MTaCHOCTH JIMYHOCTH.

OgiiaieHHe YHHUBEPCAJIbHBIMA KOMMYHUKATHUBHBIMU J1€fiCTBUSIMH:

1) obmeHue:

OCYUIECTBJISATH KOMMYHUKAIIMK BO BceX c(epax KM3HU, aKTUBHO y4aCTBOBATh
B JINAJIOTe WJIM JUCKYCCHH TIO CYIIECTBY OOCYyKIaeMol TeMbl (yMEHHE 3a1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXACHHS OTHOCHUTEIHHO BBHINOJHEHHS MpeiaracMon
3aJ]a4i, YYUTHIBAaTh MHTEPECHl U COTJIACOBAHHOCTH MO3MIMH APYTUX YYACTHUKOB
JIAaJIora Uin JUCKYCCHUH);
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pacrio3HaBaTh HeEBepOajbHbIE CpPEACTBA OOIICHUS, IOHUMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, TMPEANOCHIIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHUTYaIlUH,
YMETh CMSATYATh KOH(JIUKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOAMU OOIIEHUS] W B3aMMOJCHCTBUS, TOHUMATH
HaAMEpPEHHUS IPYTUX JIIOJEH, NPOSBIISITh YBAXXUTEIBHOE OTHOIIEHHUE K COOECETHUKY
U B KOPpEeKTHOU opMme HhopMyITupoBaTh CBOM BO3PAKCHUS,

Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHSI C HCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecCTHasl IesiTeJIbHOCTD:

MOHUMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW U WUHJUBUIYATHHOM
paboThI IpH peNIeHUH OUOIOTHYECKOU MPoOIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOM 3a1auH;

BBIOMpATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHHM C y4€ToM OOIIUX
WHTEPECOB U BO3MOXKHOCTEH KaXKJI0T0 UjeHa KOJIJICKTUBRA;

NPUHUMATh 1M COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJMHHUPOBATh JIEUCTBUS II0 €€ JOCTHUKEHHUIO: COCTABJISATH IUIAH JCUCTBUH,
pacmpeiensaTh pojad ¢ Yy4€TOM MHEHHH YYacCTHMKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh Kaue€CTBO CBOErO BKJAJa M KaXJOr0 yYacTHUKA KOMaHJbI B
o0t pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejJiaraTb HOBBIE IIPOEKTHI, OLEHHBATh HUJEU C TMO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKOW 3HAYMMOCTH;

OCYILLECTBJISITh TMO3UTUBHOE CTPATErMYECKOE TOBEICHHE B Pa3JIMYHBIX
CUTYyaIUsX, IPOSIBISTh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIITUATUBHBIM.

OBJiaieHNe YHMBEPCATbHBIMH PEryJATHBHBIMU AeHCTBUSIMH:

1) camoopranu3anms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISIBICHHUA NpOOJIeM U UX
pEIIeHUs B )KU3HCHHBIX U YYEOHBIX CUTYyaIUsX;

BHIOMpaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUN I1IEJIEBBIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JEHCTBHSX M MOCTYMNKAax MO OTHOILIECHHUIO K JKUBOHM MPUPOJE,
CBOEMY 3JIOPOBBIO U 3[I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIISTh MMO3HABATEIbHYIO JICSITEIIbHOCTh, BBISBIISATH
poOIeMbl, CTaBUTh U (POPMYIIUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEeIbHON
JIEATEIIbHOCTU U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO  COCTaBJISITh IUIAH  pEHIEHUsT NpoOJeMbl C  y4ETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH 1 MPEATIOYTCHUN;

JIaBaTh OLICHKY HOBBIM CHUTYaIIUSIM;

paciupsATh paMK{ y4eOHOT0 MpeMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUMH;
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JieaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATh €ro, OpaThb OTBETCTBEHHOCTh
32 pEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO LIUPOKOW HPYyIUIUU B
pa3HbIX 00JIaCTAX 3HAHWW, MOCTOSHHO NOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIE€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIECIISAM;

BJIAJE€Th  HABBIKAMM  IO3HABATENbHOM  pedJeKkcud KaKk  OCO3HaHUS
COBEpIIAEMBIX JIEUCTBHM M MBICIUTENbHBIX MPOLECCOB, UX PpE3YyJbTaTOB U
OCHOBaHUI, MCMOJIb30BaTh MPUEMBI PeIIEKCUM JJIsi OLUEHKU CUTYyalllH, BbIOOpa
BEPHOT'O PELIECHUS;

yMETh OLEHWBATh PUCKU U CBOEBPEMEHHO NPUHHUMATh PEIICHUS MO HX
CHU)KEHMUIO;

IPUHUMATh MOTHBBI W apryMEHThl APYrMX IIPU aHAIM3E pE3yIbTaTOB
NEATENBHOCTH;

3) npuHsiTHE CedsT M IPYTrUX:

MPUHUMATh Ce0sl, IOHUMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHThl JPYrUX IpU AaHAINW3E pEe3yJbTaTOB
NEeATENbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX Ha OLIMOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.
INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pE3yNbTaThl OCBOCHHS COJEPXKAHHS Y4eOHOro MpeaMera
«buonorus» Ha yroyOn€HHOM ypOBHE OpPHUEHTHPOBAaHBI Ha obOecreyeHue
npoduibHoro  oOydenust  oOydvaromuxcst  Owonmorud. OHHM  BKIIOYAIOT:
cnerupuyecKkue Il OMOJIOTUH HAY4YHBIC 3HAHUS, YMEHUS U CIIOCOOBI JCHCTBUH 110
OCBOCHHIO, UHTEPIPETANH U TPEOOPA30BAHUIO 3HAHWM, BUJBI JACATEIHHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUW M MX NMPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKKE B
pEAbHBIX JKM3HEHHBIX cHUTyalusx. [IpenMeTHbie pe3yibTaThl MPEICTaBICHBI IO
rojiaM U3y4eHHsI.

[IpenmeTHBIC pe3yNbTaThl OCBOCHUS y4eOHOTO Tpeamera «buonorus» B 10
KJlacce NOMKHBI OTPAXKATh:

cOPMUPOBAHHOCTh 3HAHUW O MECT€ U pOJU OWOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWUU ECTECTBCHHO-HAYYHOW KAapTHUHBI MUpA, B
MO3HAHWW  3aKOHOB TPHUPOABI M  PEHICHWW TPOOJIEM  PaIMOHATBLHOTO
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MPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX U 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OuoJIoTHy;

BJIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOTOJIaraomue OUOJIOTUYECKHE TEPMUHBI W TOHITHS (KU3Hb, KIIETKA,
OpraHu3M, MeTa0oJIu3M, TOMEOCTa3, CaMOPETYJISIIUs, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJOTUYECKHE TEOPUU
(xknerounas Teopus T. lIpanna, M. Illneinena, P. BupxoBa, xpoMocoMHast Teopust
HacnenctBeHHocTH T. Moprana), yuenuss (H. W. BaBumoBa — o menTtpax
MHOTO00pa3usi W MPOUCXOXKICHUS  KYJIbTYpPHBIX  pAcTEHUM),  3aKOHBI
(ernHOOOpa3usi MOTOMKOB IEPBOr0 TMOKOJICHUS, PACIICIUICHUS], YUCTOThl T'aMer,
HE3aBUCUMOro HacienoBaHuss 1. Menaens, TOMOJIOTUYECKHX PSAIOB B
HACJIEICTBEHHOMN U3MEHYMBOCTH H. . Bagunoga), IIPUHLATIB
(KOMIUIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO TO3HAHMS, HCIOJIb3YEMBIX B
OMOJIOTMYECKUX HUCCIEOBAHUSX IKUBBIX OOBEKTOB (OMHUCaHUE, HU3MEPECHUE,
HaOJIIOICHNE, DKCTICPUMEHT);

YMEHHE BBIICIIATH CYIIECTBEHHbIE TPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U
HYKapUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHCIIEC
OakTepuii, rpuOOB, PACTEHUMN, dKUBOTHBIX U YEIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpraHOB pACTEHHI, >KUBOTHBIX, 4YEJIOBEKa, MPOLECCOB >KU3HEACITEIbHOCTH,
MPOTEKAIOIIUX B OpraHu3Max pacTeHUH, )KUBOTHBIX M YEJIOBEKA, OMOJIOrMYECKUX
MPOIIECCOB: OOMEHa BEMIeCTB (MEeTabOIM3M), PEBPAIICHUS SHEPTHH, OpPOKEHUS,
aBTOTPO(HOTO U TeTepoTPOPHOTO TUIIOB MUTAHMS, (OTOCUHTE3a U XEMOCHHTE3A,
MUTO3a, MeH03a, TaMEeTOreHe3a, SMOpHUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHA,
Pa3MHOXXEHUSI,  WHJUBUIAYAJIbHOTO  pa3BUTUs  OpraHu3ma  (OHTOreHe3a),
B3aUMOJICHCTBUS T€HOB, T€TEPO3UCA, UCKYCCTBEHHOIO 0TOO0PA;

YMEHHME YCTaHABIMBATh B3aUMOCBSI3U MEXKIY OPraHOMJAMHU KJIETKH U UX
(GYHKIUSMH, CTPOGHHEM KJIETOK pa3HbIX TKaHEM M uX QYHKIUAMHU, MEXIY
OpraHamMM M CHUCTEMaMHU OpPraHOB Yy pACTECHHM, >KMBOTHBIX M YEJIIOBEKA U HUX
GyHKIUSIMH, MEXIYy CHCTEMaMH OPTaHOB W WX (QYHKIUAMH, MEXAY dTanamu
oOMEHa BEIIECTB, ATarlaMy KJIETOYHOTO IMKJIA U KU3HEHHBIX [UKJIOB OPTaHU3MOB,
JTaraMu 3MOPUOHAIILHOTO Pa3BUTHSI, TEHOTUIIOM U (PeHOTHNOM, (PEHOTUIIOM U
(dhakTOpamMu cpepl OOUTaHUS;

YMEHHE BBISIBJISITh OTJIMUUTEIIbHBIC MPU3HAKKU JKUBBIX CUCTEM, B TOM YHCIIE
pacTEHU, ) KUBOTHBIX U YEJIOBEKA;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIINE aAPTYMEHTHI, OWOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl IOKQ3aTeJIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMAaTHUYECKUX TPYIIIT;
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YMEHHE pelIaTh OMOJIOTHYECKHUE 3a/1a4, BBISIBISTh IPUUMHHO-CJICICTBEHHbIE
CBSI3M MEX]Ty UCCIIETYyEMbIMU OMOJIOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIEIaTh
BBIBOJIbI U TIPOTHO3BI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOJHATh JIA0OpAaTOpHbIE M MpakTU4YeCKHe padoThl, COOI0ATh
npaBuiia pu padoTe ¢ yueOHBIM U JTaOOPATOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh TUIIOTE3bI, TMPOBEPATh HX OKCHEPUMEHTAIHHBIMU
cpencrtBamu, GOpMYIUpPYs Ielib KCCIENOBaHUs, AaHAIW3UPOBATH IOJYyUYECHHbIE
pEe3yJbTaThl U JeaTh BHIBOJIBI,

yMEHUE Y4YacTBOBaTh B y4e€OHO-UCCIIEIOBATEILCKON padoTe 1Mo OHOJIOTHUH,
HKOJIOTUM U MEIMIIMHE, MPOBOAUMON Ha 0a3e MIKOJIBHBIX HAyYHBIX OOIIECTB, U
NyOJIMYHO  TPEACTaBIATh  IMOJYYEHHBIE  pPE3yJbTaTbl HAa  YYEHUYECKHUX
KOH(DEepeHInsX;

YMEHUE OIIEHMBATh OJTUYECKHE aCIEKThl COBPEMEHHBIX KCCIICJOBAHUN B
obimactu  OWOJNOrMM M MEIMLIMHBl  (KJIOHMPOBAaHUE,  HMCKYCCTBEHHOE
OIUTOIOTBOPEHHUE, HAMPABICHHOE M3MEHEHHE I'€HOMa M CO3/IaHHE TPAHCTEHHBIX
OpraHU3MOB);

yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyayied npodeccuoHaIbHOU
JIEATEIbHOCTH B 00JIACTH OMOJIOTMH, MEIUIIUHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO034iCTBa, MUIIEBOM MPOMBIILIEHHOCTH, YIIyOJATh MO3HABATEIbHBII
WHTEPEC, HAMPaBJICHHBIM Ha OCO3HAHHBINM BHIOOP COOTBETCTBYIOMIEH Tpodeccun n
OpOAODKEHHE OWOJIOTMYECKOTO 00pa3oBaHUsl B OpraHU3alUsAX  CPEIHETo
po(eCCHOHANTLHOTO U BHICIIETO 00pa30BaHUS.

[IpenmeTHble pe3ysbTaThl OCBOCHUSA ydeOHOro mpenmera «buonorus» B 11
Kj1acce NOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U PpOJIM OUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHBI MHpA, B TO3HAHUM 3aKOHOB MPHUPOJIBI U PEHICHUU SKOJOTUYECKHUX
npoOjeM 4YelnoBeuecTBa, a TakKe B PEUNICHWH BOIPOCOB PALMOHATIBLHOTO
MPUPOJIONOIB30BaHUS, U B (DOPMUPOBAHUM LIEHHOCTHOTO OTHOILICHUSI K MPUPOJIE,
OOIIECTBY, YEJIIOBEKY, O BKJIAJE POCCHUCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OHMOJIOTHH;

YMEHHUE BIJAJIETh CUCTEMOW OMOJOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
OTpENENICHUs] W TOHMMAHHUE CYIIHOCTH OCHOBOIOJATalIIMNX OHOJIOTHUYECKUX
TEPMUHOB M TOHATHM (BHI, 3KOcuUcTeMma, Ouocdepa), OHOIOrHUYECKUE TEOpUU
(3BommonronHas teopust Y. J[apBUHA, CHHTETUYECKAs TEOPHS 3BOJIIOLIMM), YUCHUS
(A. H. CeBepuioBa — 0 myTsX U HampasieHuUsx 3Boitounu, B.M. BepHaackoro — o
ouocdepe), 3akonbl (reHeruueckoro paBHoBecus Jx. Xapmu u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. boapa), npaBuna (munumyma HO. JluOuxa,
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HKOJIOTMUECKON THUpaMuibl SHEpPTruM), rumnore3bl (runmoreza «vupa PHK» V.
['unGepra);

yMEHUE  BJaJ€Th  OCHOBHBIMM  METOJaMU  HAyYHOTO  TO3HAHUS,
WCITOJIb3yEMBbIMH B OMOJIOTHYCCKUX MCCIICIOBAHUSX KUBBIX OOBEKTOB U DIKOCUCTEM
(omucanue, u3MepeHue, HaONI0JIEHUE, SKCIEPUMEHT), CIIOCOOaMU BBIABJICHUS U
OIICHKH aHTPOITOTCHHBIX U3MEHECHUI B IPUPO/IE;

YMEHUE BBIJICIATh CYIICCTBEHHBIE NPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
PKOCUCTEM U Ouochepbl, CTaOUIU3UPYIOMIETO, ABUXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO ot0opa, JJIONaTPUIECKOro u CUMITIaTPUYECKOTO
BUI000pa30BaHMs, BIUSHUS JBIDKYIITUX CHJI OBOJIOIMN Ha TEHO(OHT TOMYJISAINH,
MIPUCTIOCOOJICHHOCTH OPTaHW3MOB K Cpejie OOWTaHwMs, YepeJOBaHUSI HANpPaBICHUN
ABOJIIOIUH, KPYTOBOPOTA BEIIECTB M MIOTOKA SHEPTUH B SKOCHCTEMAX;

yMEHUE YyCTaHaBJIMBAaTh B3aMMOCBA3M MEXAY TMPOIECCAaMU HBOJIOINUH,
JIBIDKYIIAMH CHJIAaMHA aHTPOIIOTeHE3a, KOMITOHEHTAMHU DPA3JIMYHBIX SKOCHCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISIBJISITH  OTJIMUMTEIbHBIE  TPU3HAKU  JKUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K cpelle oOuTaHus, aOMOTHYECKUX U OMOTUYECKHUX
KOMIIOHEHTOB ~ JKOCHUCTEM, B3aMMOCBSI3€d OpPraHM3MOB B  COOOILECTBAX,
AHTPOIIOTEHHBIX U3MEHEHUM B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OWOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIUKY JIUIS JOKAa3aTeIhCTBA POJCTBA OPTaHW3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPTaHU3MOB U CPeJlbl OOUTAHMSI, EAMHCTBA
YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpPAaHEHHUS MHOrooOpasusi BHJIOB U
HKOCUCTEM KaK YCIIOBHUS COCYILIECTBOBAHMSI PUPOJIbI M UETIOBEYECTBA;

yMEHHUE pemiaTh OMOJOTUYECKUE 3391, BBISBIISITH TPUYUHHO-CIICICTBCHHBIC
CBSI3M MEX]Ty UCCIICTYEMbIMU OMOJIOTUYECKUMH TPOIIECCAMU U SIBIICHUSMH, JIEIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBINOJHATh JIA0OpAaTOpHbIE M MpakTUYecKue paboThl, COOJI0NATH
npasuiia npu padboTe ¢ y4eOHbIM U Ja0OpPaTOPHBIM 000PYI0BAaHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPITh HUX OKCHECPUMEHTATHHBIMU
cpencrtBamu, GOpMYIUpPYs Ielib KCCIEIOBAaHUS, AaHAIU3UPOBATH IOJYyYECHHbIE
pe3yNbTaThl U JCNIaTh BHIBOBL;

yMEHHE Y4YacTBOBaTh B y4eOHO-HCCIIEIOBATEIHCKON padoTe MO OHOJIOTHUH,
DKOJIOTUU W MEIUIIMHE, MPOBOJAMMON Ha 0a3e NIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJWYHO  TPEACTABIATh  TMOJYYCHHBIE  PE3yJbTaThl HAa  yYCHHYECKHX
KOH(DEepeHInsX;
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yMEHHUE OIEHUBATh THIOTE3bI M TEOPUH O TIPOUCXOKICHUHN JKU3HU, YEIOBEKA
U YEIIOBEYECKUX pac, O MPUUYMHAX, MOCIEJICTBUIX U CHOCO0axX MpeaoTBpaIIeHUs
ri100aabHbIX M3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIISATh OCO3HAHHBIN BBIOOP Oyaymied mnpodeccuoHanbHON
NEATETHHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOTIONB30BAHUS, MEAUITUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUM, BETEPUHAPHH, CEIHCKOTO XO3SAWCTBA, MHUIIEBON
IIPOMBINIJICHHOCTH, YTJIyOJIATh II03HABATEIbHBIA HMHTEpPEC, HANpaBICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEH  mpodeccmn ©  TPOJOIDKEHHUE
OHMOJIOrMUECKOTO 00pa30BaHUsl B OPraHHU3AIMAX CPEIHET0 MPO(hecCHOHATBFHOTO U
BBICIIIETO0 00pa30BaHUsI.



TEMATHUYECKOE IINTAHUPOBAHUE
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10 KJIACC
Nenn/m | HammeHoBaHMe pa3jeioB U TeM KosmnuecTBo yacos JJIeKTPOHHBIE
NnporpaMmMbl Bcero Kontpoannsie | Ilpaktuueckue | (uudposbie)
padoThI padoThI o0pa3oBaTe/bHbIC
pecypchl
1 [ToBTOpPEHNE OCHOBHBIX Pa3/ICIIOB OMOIOTHH 2 1 0 bubnmoreka [{JOK
9 knacca CtapToBasi TMarHOCTHKA 3HAHUN https://m.edsoo.ru/7f41cc74
OCHOBHBIX Pa3JIeJIOB ONOJIOTHH Kypca 9
KJlacca
2 buonorus xak Hayka 1 0 0 bu6nuoreka [IOK
https://m.edsoo.ru/7f41cc74
3 JKuBbIe cUCTEMBI U UX U3YUYECHHE 2 0 0 bubnmoreka [JOK
https://m.edsoo.ru/7f41cc74
4 Buonorus kneTku 2 0 0.5 bu6mmorexa [JOK
https://m.edsoo.ru/7f41cc74
5 XuMHUYeCKasi OpraHu3aIusl KIeTKH 9 0 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f41cc74
6 Crpoenue U pyHKIUH KIETKU 9 0 2 bubnuorexa LIOK
https://m.edsoo.ru/7f41cc74
7 OOMEH BeIIEeCTB | NMPEBPAIICHUE SHSPTUH B 9 0 1 bubnuotexa [IOK
KJIETKE https://m.edsoo.ru/7f41cc74
8 Hacnencreennas napopmanus u 9 1 0.5 bubnuorexa [JOK
peanusanys €€ B KIIETKE https://m.edsoo.ru/7f41cc74
9 JKU3HEHHBIN UK KIIETKH 6 0 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74
10 Ctpoenue u pyHKIMH OpraHU3MOB 16 0 15 bubmuorexa [JOK
https://m.edsoo.ru/7f41cc74
11 Pa3mHOX€EHME U pa3BUTHE OPraHU3MOB 8 0 1.5 bubmmoreka [IOK
https://m.edsoo.ru/7f41cc74
12 I'eneTrKa — HayKa O HACJIEICTBEHHOCTH U 2 0 0.5 bubmmoreka [IOK



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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HN3MCHYHUBOCTHU OPTaHU3MOB

https://m.edsoo.ru/7f41cc74

13 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1 bubnuorexa LIOK
https://m.edsoo.ru/7f41cc74
14 3aKOHOMEPHOCTH U3MEHYUBOCTH 5 1 bubnuorexa LIOK
https://m.edsoo.ru/7f41cc74
15 I'eneTnka yenmoBeka 3 0.5 bubnmoreka [{JOK
https://m.edsoo.ru/7f41cc74
16 Cenekiusi OpraHu3MOB 3 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f41cc74
17 BuoTexHoIOrus U CHHTETHYCSCKAsT OMOJIOTHS 2 0 bu6mmorexa [JOK
https://m.edsoo.ru/7f41cc74
18 HToroBast AMarHoCTUKa Mo MaTepuaiy, 4 0 bubmmoreka [IOK
n3zyueHHomy B 10 knacce O6001eHue https://m.edsoo.ru/7f4lcc74
3HAHUW O CTPOCHUU U JKU3HECATEIIBHOCTH
pPacCTUTEIBLHOTO OpraHu3Ma
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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11 KJIACC
Ne i/m | HaummeHoBaHUe pa3/iesioB U TeM Kosun4yecTBo 4acoB JJIeKTPOHHbIE
nporpaMMbl Bcero Kontpoabubie | IlpakTnyeckue | (uudposbie)
padoThI padoThI o0pasoBaTe/bHbIE
pecypcsbl
1 [ToBTOpEHNE OCHOBHBIX pa3/eNOB OMOJIOTUU 2 1 0 bubnuoreka [JOK
10 kmacca BxogHast uarHocTHKa 3HAHUH https://m.edsoo.ru/7f41cc74
OCHOBHBIX pa3zienoB Ouosoruu Kypea 10
KJjacca
2 3apokJIeHNE U pa3BUTHE IBOJIOLUOHHBIX 4 0 0 bubnuoreka [JOK
MIpeJICTaBJICHHIA B OMOJIOTUU https://m.edsoo.ru/7f41cc74
3 MukposBOIIONUS U €€ Pe3yJIbTaThl 14 0 2 bubnuotexa [JOK
https://m.edsoo.ru/7f41cc74
4 Maxkpo3Botonus 1 €€ pe3yabTaThl 6 0 0 bub6nuorexa [IOK
https://m.edsoo.ru/7f41cc74
5 [IpoucxoxaeHue u pa3BUTUE )KU3HU Ha 15 0 15 bubnmoreka [JOK
3emie https://m.edsoo.ru/7f41cc74
6 [TponcxoxaeHne 4eI0BeKa — aHTPOIIOTEHE3 10 1 1 bubmmoreka [JOK
https://m.edsoo.ru/7f41cc74
7 DKOJI0rusi — HayKa O B3aUMOOTHOILIEHUSIX 3 0 0.5 bubnuorexa LIOK
OpPraHU3MOB M HAJIOPTaHU3MEHHBIX CUCTEM C https://m.edsoo.ru/7f41cc74
OKpY’Karolllen cpenou
8 Opranusmsel U cpesia OOUTaHUS 9 0 15 bubnuorexa [JOK
https://m.edsoo.ru/7f41cc74
9 DKOJIOTHSI BUAOB M MOIYJISIITAI 9 0 0.5 bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74
10 DKOJIOrUs COO0IECTB. DKOJIOTHYECKHAE 12 0 0.5 bu6mmoreka [IOK
CUCTEMBI https://m.edsoo.ru/7f41cc74
11 buocdepa — rmobansHas skocucTemMa 6 0 0 bubmuorexa [JOK
https://m.edsoo.ru/7f41cc74
12 YenoBEK M OKpYIKaromias cpeaa 6 0 0 bubmmoreka [IOK



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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https://m.edsoo.ru/7f41cc74

13 Hrtorosas 1MarHocTuKa Mo Marepuaiy, 6 0 bubnuorexa LIOK
n3yueHHomy B 11 kmacce O600meHne https://m.edsoo.ru/7f41cc74
3HAHUI O CTPOCHUHU U JKU3HEAEATEIbHOCTU
pPacTUTENILHOTO OPTaHu3Ma

OBUIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 7.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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IHOYPOYHOE IINIAHUPOBAHHUE

10 KUIACC
KosnunuyectBo 4yacos DJIEKTPOHHbIE
Hara undgpoBbie
Nen/m  Tema ypoka Beero KoﬁnTpoanue HpﬁaKaneCKne WiydeHHS  0GPAa3OBATENbHBIE
padoTsbI padoThI pecypeb
1 IToBTOpPEHNE OCHOBHBIX Pa3/ciIOB 1 0 0 bubnuorexa [IOK
6uosioruu 9 Kinacca https://m.edsoo.ru/7f41c292
» bu6mmorekxa [JOK
2 CrapToBas qUarHoCTHKa 3HaHUI 1 1 0 https://m.eds0o.ru/7§41c292
3 buosnorus kak KOMIUIEKCHAs HayKa U 1 0 0 bubnmorexa [JOK
KaK 4acTh COBPEMEHHOT0 00IIeCTBa https://m.edsoo.ru/7f41c292
. bu6nmoreka [JOK
4 JKviBBIE cHCTEMBI U UX CBOMCTBA 1 0 0 https://m.eds00.ru/7f41c292
5 YpoBHEBas opraHu3anus KUBbIX 1 0 0 bubnnorexa [IOK
CUCTEM https://m.edsoo.ru/7f41c292
6 Hcropust OTKpBITHS U N3Y4YECHHUS 1 0 0 bubmmorexka [IOK
kieTku. Knetounas reopus https://m.edso0.ru/7f41c292
Mertoasl MOJIEKYJIIPHON U KJIETOYHON
ouonorun. [IpakTnueckas pabota
7 «3yyeHne METOI0B KJIIETOYHOU 1 0 05 bubnumorexa [IOK
Ouosorun (xpomarorpadus, ' https://m.edsoo.ru/7f41c292
anekTpodopes, nuddepeHnuanbHoe
uentpudyruposanue, [11[P)»
o bu6mmoreka [IOK
8 XUMHYECKUH COCTAB KIETKU 1 0 0 https://m.edsoo.ru/7f41c292
9 MuHepanibHbIE BEIIECTBA KIIETKH, UX 1 0 0 bubnnoreka [IOK
Omosoruyeckas poib https://m.edso0.ru/7f41c292
10 ~ OpraHuyecKHe BEIIeCTBA KIETKH — 1 0 0.5 bubmnoreka LIOK


https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11

12

13

14

15

16

18

19

20

21

52

https://m.edsoo.ru/7f41c292

0 0 bubmuoreka [JOK
https://m.edsoo.ru/7f41c292
0 0 bubmuorexa [JOK
https://m.edsoo.ru/7f41c292
0 0 bubmuoreka [[OK
https://m.edsoo.ru/7f41c292
0 05 bubmuoreka [JOK
) https://m.edsoo.ru/7f41c292
0 0 bubmunoreka [JOK
https://m.edsoo.ru/7f41c292
0 0 bu6mmorekxa [JOK
https://m.edsoo.ru/7f41c292
0 0 bubmuoreka [{OK
https://m.edsoo.ru/7f41c292
0 0 bubmuoreka [JOK
https://m.edsoo.ru/7f41c292
0 05 bubmuoreka [[OK
) https://m.edsoo.ru/7f41c292
0 0
0 05 bubmunoreka [JOK

https://m.edsoo.ru/7f41c292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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0 05 bubmuoreka [JOK
) https://m.edsoo.ru/7f41¢c292

0 0 bubnmuorexa [JOK
https://m.edso0.ru/7f41¢c292

0 0 bubmmoreka [{OK
https://m.edsoo.ru/7f41c292

0 05 bubmuoreka [JOK
' https://m.edso0.ru/7f41¢292

0 0 bubmuoreka [JOK
https://m.edsoo.ru/7f41c292

0 05 bubnmnorexa [JOK
' https://m.edsoo.ru/7f41c292

0 0 bubmuoreka [JOK
https://m.edsoo.ru/7f41c292

0 0 bu6mmoreka [JOK
https://m.edso0.ru/7f41¢c292

0 0 bubmuoreka [JOK

https://m.edsoo.ru/7f41c292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

31

32

33

34

36

37

38

39

40

41

42

54

0 05 bubmuoreka [JOK
) https://m.edsoo.ru/7f41c292

0 0 bu6mmorekxa [JOK
https://m.edsoo.ru/7f41c292

0 0 bu6mmorekxa [JOK
https://m.edsoo.ru/7f41c292

0 0 bubmuoreka [JOK
https://m.edsoo.ru/7f41c292

0 0 bubmuoreka [JOK
https://m.edsoo.ru/7f41c292

0 0 bubmuoreka [JOK
https://m.edsoo.ru/7f41c292

0 0 bubmuoreka [JOK
https://m.edsoo.ru/7f41c292

0 0 bubmuoreka [JOK
https://m.edsoo.ru/7f41c292

0 0 bu6mmorexa [JOK
https://m.edsoo.ru/7f41c292

0 0 bubmuoreka [JOK
https://m.edsoo.ru/7f41c292

0 05 bubmmoreka [{OK
) https://m.edsoo.ru/7f41c292

0 0 bu6mmoreka [JOK

https://m.edsoo.ru/7f41c292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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1 0 bu6mmorekxa [JOK
https://m.edsoo.ru/7f41c292
0 0 but6mmoreka [{OK
https://m.edsoo.ru/7f41c292
0 0 bubmuoreka [{OK
https://m.edsoo.ru/7f41c292
0 05 bubmuorexa [JOK
' https://m.edsoo.ru/7f41c292
0 0 bubmuoreka [JOK
https://m.edso00.ru/7f41¢c292
0 05 bubmuoreka [JOK
' https://m.edso0.ru/7f41¢c292
0 0 bubmmoreka [{OK
https://m.edsoo.ru/7f41c292
0 0 bubmunoreka [JOK
https://m.edsoo.ru/7f41c292
0 05 bubmuoreka [JOK
' https://m.edso0.ru/7f41¢c292
0 05 bubmuorexa [JOK
' https://m.edsoo.ru/7f41¢c292
0 0.5
0 0 bu6mmoreka [JOK

https://m.edso0.ru/7f41¢c292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

55

56

57

58

59

60

61

62

63

64

65

67

68

69

56

bu6mmoreka [JOK
https://m.edso0.ru/7f41¢c292

bubmuoreka [JOK
https://m.edsoo.ru/7f41c292

bubmuoreka [JOK
https://m.edsoo.ru/7f41c292

bubmuoreka [JOK
https://m.edsoo.ru/7f41c292

bubmuoreka [JOK
https://m.edsoo.ru/7f41¢c292

bubmuoreka [JOK
https://m.edsoo.ru/7f41c292

bubmuoreka [JOK
https://m.edsoo.ru/7f41c292

bubmuorexa [JOK
https://m.edsoo.ru/7f41c292

bubmuoreka [JOK
https://m.edsoo.ru/7f41c292

bubmuorexa [{OK
https://m.edsoo.ru/7f41c292

bubmmoreka [{OK
https://m.edsoo.ru/7f41c292

bu6mmoreka [JOK
https://m.edsoo.ru/7f41¢c292

bu6mmoreka [JOK
https://m.edso0.ru/7f41¢c292

butmmorexa [{OK
https://m.edsoo.ru/7f41c292

0.5

bubmuoreka [JOK
https://m.edsoo.ru/7f41c292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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0 0 bubmuoreka [JOK
https://m.edsoo.ru/7f41c292

0 0 bubmuorexa [JOK
https://m.edsoo.ru/7f41c292

0 05 bubmuoreka [JOK
) https://m.edsoo.ru/7f41c292

0 05 bubmuorexa [JOK
) https://m.edsoo.ru/7f41c292

0 0 bubmunoreka [JOK
https://m.edsoo.ru/7f41c292

0 05 bubmuoreka [JOK
' https://m.edsoo.ru/7f41¢c292

0 05 bubmuoreka [JOK
' https://m.edsoo.ru/7f41¢c292

0 0 bubmuoreka [{OK
https://m.edsoo.ru/7f41c292

0 0 bubmuoreka [JOK

https://m.edsoo.ru/7f41c292
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81

82

83

84

85

87
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89

58

0 05 bubmuorexa [JOK
) https://m.edsoo.ru/7f41¢292

0 0 bu6mmorekxa [JOK
https://m.edso0.ru/7f41¢292

0 0 bubmmoreka [{OK
https://m.edsoo.ru/7f41c292

0 0 bubmuoreka [JOK
https://m.edsoo.ru/7f41c292

0 0 bubmuoreka [JOK
https://m.edsoo.ru/7f41c292

0 0 bubnmnorexa [JOK
https://m.edsoo.ru/7f41c292

0 0 bubmuoreka [{OK
https://m.edsoo.ru/7f41c292

0 0 bubmuoreka [JOK
https://m.edsoo.ru/7f41c292

0 05 bubmuoreka [JOK
) https://m.edsoo.ru/7f41c292

0 0 bu6mmoreka [JOK
https://m.edso0.ru/7f41¢c292

0 05 bubmuorexa [JOK

https://m.edsoo.ru/7f41c292
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0 0
0 05 bubnmnorexa [JOK
) https://m.edsoo.ru/7f41c292
0 0
0 0 bu6mmorekxa [JOK
https://m.edsoo.ru/7f41¢c292
0 05 butmmoreka [{OK
) https://m.edsoo.ru/7f41c292
0 05 bubmuorexa [JOK
) https://m.edsoo.ru/7f41c292
0 0 bu6mmorexa [JOK
https://m.edsoo.ru/7f41c292
0 05 bubmuoreka [{OK
' https://m.edsoo.ru/7f41c292
0 0 bubmuoreka [{OK
https://m.edsoo.ru/7f41c292
0 0
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102

CHUCTEMAaTH3allUs 3HAHUI

HToroBast auarHocTHKa 1o MaTepuany,
nzydeHHoMy B 10 kimacce. O6001meHune
3HaHUU O CTPOCHUH U
KHU3HEACATEILHOCTH PACTUTEIHLHOTO
OpraHu3Ma

[ToBTOpEeHue, o600IIEeHNE,
cUcTeMaTHU3alus 3HaHUH 110 TeMaM:
"MonexkysipHbI YpOBEHB'",
"Kiierounslii ypoBeHs"

[ToBTOpenue, 060061IeHNE,
CHUCTEMATHU3ALMs 3HAHHUH 10 TEMaM:
"OpraHu3MeHHbIN ypoBeHb"

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOT'PAMME

60

1 1 0 bubmnoreka [IOK
https://m.edsoo.ru/7f41c292
1 0 0 bu6mmorekxa [JOK
https://m.edsoo.ru/7f41c292
1 0 0 bubmuoreka [{OK
https://m.edsoo.ru/7f41c292
102 3 13.5
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11 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudgpoBbie
n/n Tema ypoka Bcero ;C;)g{:ponbnme l;;’g:)Kanemne u3yyeHusi oOpa3oBaTesbHbIE
ThI ThI
pecypcbl
1 IloBTOpEHME OCHOBHBIX pa3/IeiioB 1 0 0 bu6muoreka [{IOK
6uonoruu 10 kiacca https://m.edsoo.ru/863ebale
B .
, | Do st W 0] ; BuGoresa LOK
pasit yp https://m.edsoo.ru/863ebale
10 knacca
but6mmoreka [{OK
3 OpodoniionHas Teopus Y. JlapsuHa 1 0 0 https://m.edsoo.ru/863ebale
4 JIBKyIIME CHJIBI DBOJIIOLIMY BUAOB 10 1 0 0 bubnmnorexa [JOK
Y. JapBuny https://m.edsoo.ru/863ebale
5 S — ) 0 0 ubmiorera LIOK
o https://m.edsoo.ru/863ebale
otbop
6 DopMUPOBAHUE CUHTETUYECKOM 1 0 0 bubnmnorexa [JOK
TEOPHUU SBOJIIOLUHU https://m.edsoo.ru/863ebale
DTaribl 3BOJIIOIIMOHHOTO MPOIECcCca: bubmmoreka [JOK
7 1 0 0 _
MHUKPO3BOIIONUS U MAKPOIBOJIFOLIUS https://m.edso0o.ru/863ebale
8 [Tonmynsiuust — sneMeHTapHas 1 0 0 bubnmnorexa [JOK
€IMHHULIA 3BOJIFOLUU https://m.edsoo.ru/863ebale
3aKOH T€HETHYECKOT0 paBHOBECUS
. X B. Baitn6 .
9 ﬁ%opﬁggl’{aﬂ pa%l/i)HTaeS]rSimBneHHe 1 0 0.5 bubnmorexa [IOK
. ' https://m.edsoo.ru/863ebale
W3MEHYUBOCTH y 0cO0ei 0THOTO
BUJIA»
10 DneMeHTapHbIe (HaKTOPHI IBOJIOINN 1 0 0 bu6mmoreka [{JOK
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https://m.edsoo.ru/863ebale

11 Dddext ocHoBatens. dpdext 0 0 bubnmoreka [JOK
OYTBIJIOYHOTO TOPJIBIIITKA https://m.edsoo.ru/863ebale
12 Murpauyu. M305a0um nomyssinui: 0 0 bubnunoreka IIOK
reorpaduyeckas, OnoJIoruIecKas https://m.edsoo.ru/863ebale
13 EctectBennsblit oT60p — 0 0 bu6muoreka [IOK
HaMpaBJISIOMUI (aKTOp IBOIIOIUH https://m.edsoo.ru/863ebale
. bubnnoreka [IOK
14 Tonosoit oTbop 0 0 https://m.edsocI)J.: ru/863ebale
[Tpucnoco0aeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPOIBOJIIOIUH. En6morexa [IOK
15 JlaGopaTopnas pabota «I/I3yquuue 0 0.5 https://m.e dsog)_.[ru 1363ebale
apoMop(}030B U HINOATATITAIIUHI Y
pacTeHU U )KUBOTHBIX)
[Tpumeps! pucnocobaeHUH y
OpPraHU3MOB: MOP(OJIOTHIECCKUE,
U3UO0JIOTUYECKUE, ONOXUMUYECKUE
16 E)OBGI[CH‘IGCKI/IG. H’a6opaTopHasI ’ 0 0.5 bubmorexa IOK
https://m.edsoo.ru/863ebale
pabora «IIpucnocobaeHus
OpPTaHU3MOB U UX OTHOCHUTEIIbHAS
11e1eco00pa3HOCTb»
Bun, ero xpurepuu u CTpyKTypa.
17 JlaGopatopHas paborta «CpaBHEeHHE 0 05 bu6mmoreka [IOK
BHJIOB 1T0 MOp(}OJIOTHYECKOMY ' https://m.edsoo.ru/863ebale
KPUTEPHUIO»
bubmuoreka [JOK
18 CrpyxTypa Buna 0 0 https://m.edsoo.ru/863ebale
19 Bunoo6pa3oBanue kak pe3ynbTar 0 0 bubnmoreka [JOK
MHKPOIBOIOLIMI https://m.edsoo.ru/863ebale
20 CBsI3b MUKPODIBOJTIOIAH U 0 0 Bubmmorexa HOK

https://m.edsoo.ru/863ebale
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AIUIEMUOJIOTHH
MakposBontonus.
21 HaJISOHTOJIOI‘EIIeCKI/Ie METOJIBI 0 0 Bubmmorexa HOK
https://m.edsoo.ru/863ebale
M3YYEHHUS IBOJTIOINH
29 buoreorpaduyeckue MeToab! 0 0 bu6mmoreka [IOK
W3y4YEHUS IBOJIOIUU https://m.edsoo.ru/863ebale
DOMOpPHUOIOTHYECKHE U CPAaBHUTEIHHO-
23 Mop(}l@jonomqecxne MGTOIZII)I W3YICHHS 0 0 Bubmiorexa IIOK
https://m.edsoo.ru/863ebale
3BOJIIOLIAN
MonekynspHO-TeHETHUECKHE
24 6I/IOXI/II\?III/I‘-IIG)CKI/I€ u MaTeMaTI/I:IGCKI/Ie 0 0 Bubmorexa ITOK
https://m.edsoo.ru/863ebale
METO/bl U3YUYEHUS HIBOJIIOLIUN
bu6nuoreka [JOK
25 OO01mre 3aKOHOMEPHOCTH BOJTIOIIHH 0 0 https://m.edsoo.ru/863ebale
26 AnantuBHas paaualus. 0 0 bubnunoreka [JOK
HepaBHOMEpHOCTH TEMIIOB ABOJIOIUU https://m.edsoo.ru/863ebale
7 Hayunble runoressl NpoucxoKaeHUs 0 0 bubnmoreka [JOK
KU3HU Ha 3emiie https://m.edsoo.ru/863ebale
o8 JloHay4HbI€ IIPECTaBICHUS O 0 0 bubnunoreka IIOK
3apOKJICHUH KU3HU https://m.edsoo.ru/863ebale
29 OcCHOBHBIE 3Tanbl HEOPraHUYECKON 0 0 bubnmnoreka [JOK
3BOIIOINU https://m.edsoo.ru/863ebale
bubmuoreka [JOK
30 ['uroTe3sl 3apoKICHUS KHU3HI 0 0 https://m.edsoo.ru/863ebale
HcTopus 3eMan 1 MeTOIbI €€
31 n3yuenus. JlabopatopHas pabora 0 05 bubnuotexa [JOK
«/3yueHune 1 onrcaHue UCKONAeMbIX ' https://m.edsoo.ru/863ebale
OCTAaTKOB JIPEBHUX OPTaHU3MOBY
32 HauanbHele 3Tarsl opraHu4ecKkoin 0 0 bubnmnorexa [JOK

SBOJIIOIHUN

https://m.edsoo.ru/863ebale
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bubnmoreka [IOK
33 IBOTOILHA SYKAPHOT 0 0 https://m.edsoo.ru/863ebale
OCHOBHBIE TaIbl YBOJIOIHMU
34 pactutensHOro mupa. [Ipakrnueckas 0 05 bubmmoreka [JOK
pabota «M3ydenne ocoOeHHOCTE ' https://m.edsoo.ru/863ebale
CTPOEHHMSI pPAaCTEeHHI Pa3HBIX OTIEIIOBY
35 OCHOBHBIE 3Talbl YBOIKOLIUN 0 0 bubnmnoreka [JOK
JKUBOTHOI'O MUpa https://m.edsoo.ru/863ebale
DBOIOIMS )KUBOTHBIX. [IpakTuyeckas
36 pa60TaL<l<H3yquHe 000661:1H00Tel71 0 0.5 buGnnorexa LIOK
' https://m.edsoo.ru/863ebale
CTPOCHHMSI TO3BOHOYHBIX YKHBOTHBIX)
37 Pa3zButue xu3Hu Ha 3emMIie Mo 3pam u 0 0 bubnuotexa [JOK
nepuoaam https://m.edsoo.ru/863ebale
MaccoBble BBIMUpaHUS — bubmuoreka [IOK
38 0 0 _
JKOJIOTUYECKHUE KPU3UCHI IPOIILIOTO https://m.edsoo.ru/863ebale
39 CoBpeMEHHBIHN 2KOJIOTUYECKUM 0 0 bubnmnorexa [JOK
KpHU3HUC, €r0 0COOEHHOCTH https://m.edsoo.ru/863ebale
40 CoBpeMeHHas cuctema 0 0 bubnmnorexa [JOK
OpPraHUYECKOTro MHUpaA https://m.edsoo.ru/863ebale
41 OCHOBHBIE CUCTEMATUYECKHE TPYIIIBI 0 0 bubmmoreka [JOK
OpraHu3MOB https://m.edsoo.ru/863ebale
bubmuoreka [JOK
42 AHTpOTOJIOTHS — HayKa O YEIOBEKe 0 0 https://m.edsoo.ru/863ebale
43 Pa3ButHe npexncraBineHuii o 0 0 bubmumoreka [IOK
MPOUCXOXKICHUHU YEIOBEKA https://m.edsoo.ru/863ebale
Mecto 4enoBeka B cUCTEME
opranuueckoro mupa. JlaboparopHast
44 pabora «/3y4ueHne ocoOeHHOCTEH 0 0.5 bubmmorexa LIOK

CTPOCHUSA CKCJICTA YCIIOBCKA,
CBA3aHHBIX C MIPAMOXOXKICHUCM»

https://m.edsoo.ru/863ebale
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bubnmoreka [IOK

45 \[TpomesiyTouHoe oneHnBaHHe 1 0 https://m.edsoo.ru/863ebale
JIBMOKyILME CUIIBI aHTPOIIOTEHESA.

16 CooTHolieHne OUONIOTHYECKUX U 0 0 bubmmoreka [JOK
COILIMATHHBIX (JAKTOPOB B https://m.edsoo.ru/863ebale
aHTPOIIOTEHE3e

but6mmoreka [{OK

47 OCHOBHBIE CTaTUN AHTPOIIOTCHE3a 0 0 https://m.edsoo.ru/863ebale

bu6mmorexa [IOK

48 [TaneoreneTnka M MaJeOreHOMHKA 0 0 https://m.edsoo.ru/863ebale

bubnuorexka [JOK

49 DBOJIOIUS COBPEMEHHOTO YEIIOBEKA 0 0 https://m.edsoo.ru/863ebale
4 T

50 a60ta aycaine acononmck 0 05 Bu6mnorera LIOK
P ks ' https://m.edsoo.ru/863ebale
aJlanTalni 9eI0BeKa)

51 MexIUCIUTIITMHAPHBIE METOIbI 0 0 bubnmnorexa [JOK
AHTPOINOJIOTUU https://m.edsoo.ru/863ebale

bubmuoreka [JOK

52 3apokeHUE U Pa3BUTHE IKOJIOTHH 0 0 https://m.edsoo.ru/863ebale
M . JIab

53 aGora Hsyserre weTono 0 05 bubmmorexa [TOK
p y OB - ' https://m.edsoo.ru/863ebale
AKOJIOTHYECKUX HCCIICTOBAHUI

54 3HaueHHUEe SKOJIOTHISCKUX 3HAHUHN TSI 0 0 bubmoreka [JOK
YyeJoBeKa https://m.edsoo.ru/863ebale

bu6nuoreka [JOK

> IKosIoruueCKHe GaKTophI 0 0 https://m.edsoo.ru/863ebale
AbGuoTtnueckue pakTopsl. CBET Kak
IKOJIOTHYECKUH (HaKTOP.

56 JlabopaTopHnas pabota «BrlsiBiieHHe 0 0.5 buGnnorexa LIOK

pUCTIOCOOICHNH OPraHU3MOB K
BIIUSTHUIO CBETa»

https://m.edsoo.ru/863ebale
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AbGuoTtnueckue hakTophI.
Temneparypa Kak SKOJIOTHICCKHIA
daktop. JTaboparopHas pabota

66

bubmuoreka [JOK

> «BrIsiBICHNE TPUCTIOCOOICHUIA 0 0.5 https://m.edsoo.ru/863ebale
OpPraHHU3MOB K BIIUSHHUIO
TEMIIEPATYPHI»
Abuotnueckue paxropsl. BnaxxHocts
KaK dKOJIOTHYECKUN (paKTop.
bu6nuoreka [JOK
58 Jlabopatopnas pagota 0 0.5 https://m.edsoo.ru/863ebale
«AHaTOMHYECKHE OCOOCHHOCTH
pacTeHHid U3 pa3HBIX MECT OOUTAHUSD
bubmuoreka [JOK
59 Cpemet oOuTanus Opranusmos 0 0 https://m.edsoo.ru/863ebale
but6mmoreka [{OK
60 buonorueckue puTMbl 0 0 https://m.edsoo.ru/863ebale
bu6mmorexa [IOK
61 Kuznenusie GopMbl OpraHu3MoB 0 0 https://m.edsoo.ru/863ebale
bubmuoreka [JOK
62 buomiieckue daxropet 0 0 https://m.edsoo.ru/863ebale
3 0
63 B;{;I:II;I;Ezﬁcli(];f/lpl{;;;ipg;meCTBOBaHI/ISI 0 0 bubmorexa ITOK
https://m.edsoo.ru/863ebale
OpraHU3MOB B cpejie OOUTaHUS
64 DKOJIOTUYECKUE XapaKTEePUCTUKHI 0 0 bu6muoreka [{OK
MOIYJIS AN https://m.edsoo.ru/863ebale
65 amonemocts, miomocn, sespactias 0 0 u6morera LIOK
’ - BO3P https://m.edsoo.ru/863ebale
U TI0JI0Bas CTPYKTypa
o | o oemarem o ; ; B LOK
PO » IPHPOCT, p ’ https://m.edsoo.ru/863ebale
CMEpPTHOCTh, MUTPAIIUU
67 DKojorudeckas CTpykTypa 0 0 bubmmoreka [IOK
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MOMYJISIIIAA https://m.edsoo.ru/863ebale

68 JlnHamuka nonyJsiuu u eé 0 0 bubmuoreka [JOK
peryJsus https://m.edsoo.ru/863ebale

69 KpuBsble pocta uncieHHOCTH 0 0 bubnunoreka IIOK
nonyisuud. KpuBble BBKHUBaHUS https://m.edsoo.ru/863ebale
DKoJioruuecKas HUIIa BUA.

20 JlaGopatopHas pabota 0 05 bubmuoreka [{IOK
«IIpucmocobieHns ceMsiH paCTeHUN K ' https://m.edsoo.ru/863ebale
pacceneHuio»

. bubmoreka [JOK

n Bun kax cuctema nony i 0 0 https://m.edsoo.ru/863ebale

72 3aKOHOMEPHOCTH TTOBEJICHUS U 0 0 bubnmnorexa [JOK
MUI'PALAN JKUBOTHBIX https://m.edsoo.ru/863ebale

73 Coo0111ecTBO OpraHM3MOB — 0 0 bubnmnorexa [JOK
5(0)1(3 (0X] https://m.edsoo.ru/863ebale

bubmuoreka [JOK

74 DKocucTeMa KaKk OTKPHITast CUCTEMa 0 0 https://m.edsoo.ru/863ebale

75 KpyroBopor BewecTs 1 OTOK 0 0 bu6mmoreka [IOK
SHEPTUU B SKOCUCTEME https://m.edsoo.ru/863ebale

but6mmoreka [{OK

76 OcHOBHBIE TIOKA3aTETN IKOCUCTEMBI 0 0 https://m.edsoo.ru/863ebale

bu6nuoreka [JOK

7 IKONOTHHYCCKHE THPAMHIIb! 0 0 https://m.edsoo.ru/863ebale

bubmmoreka [JOK

78 N3meneHus coo0IecTB — CyKIECCHH 0 0 https.//m.edsoo.ru/863ebale
IT .

79 BE(I;IEP(I)?TIZI;\I;:(I:;@C;I ;TSZI;’ I DKOCHCTEMBI 0 0 bubmorexa ITOK

. ) https://m.edsoo.ru/863ebale
MOpei 1 OKeaHOB
80 IIpupoHBIE 3KOCUCTEMBI. 0 0 bubnuoreka IIOK

DKOCUCTEMBI TYH/Ip, JIECOB, CTEIIEH,

https://m.edsoo.ru/863ebale
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MyCThIHBb
but6mmoreka [JOK
81 AHTpPOIIOT€HHBIE YKOCUCTEMBI 0 0 https://m.edsoo.ru/863ebale
Ypboskocucremsr. [TpakTrdeckast
82 p§)60Ta «M3yueHue I/IPOHI/IcaHI/Ie 0 0.5 bubmorexa LOK
' https://m.edsoo.ru/863ebale
ypOO3KOCHUCTEMBD»
B oenomm samionchermni 0 0 bu6orera LIOK
o https://m.edsoo.ru/863ebale
OpPraHHU3MOB B SKOCUCTEMAX
MexaHu3Mbl BO3AEHCTBUSA
84 23212)53;2{1;’;1;513{‘:3;" g Hrr;(:{il?;eHHOM 0 0 Bubmorexa ITOK
yoop » OP ’ https://m.edsoo.ru/863ebale
MOMYJISITAOHHOM M 9KOCUCTEMHOM
YPOBHSIX
85 buocdepa — obmiernnanerapHas 0 0 bubnmnorexa [JOK
o0oJiouka 3emiu https://m.edsoo.ru/863ebale
86 VYuenne B. U. Bepnaackoro o 0 0 bubnmnorexa [JOK
ounochepe https://m.edsoo.ru/863ebale
87 3aKOHOMEPHOCTH CYIIECTBOBAHUS 0 0 bubnmoreka [JOK
o6uocdepsl https://m.edsoo.ru/863ebale
88 KpyroBopots! BemiecTs u 0 0 bubnunoreka IIOK
OMOr€OXUMMNUECKUE [TUKIIBI https://m.edsoo.ru/863ebale
89 3oHanbHOCTH Ouochepbl. OCHOBHBIE 0 0 bubnmoreka [JOK
OMOMBI CyIIN https://m.edsoo.ru/863ebale
. bubmuoreka [JOK
0 Y CTOif4HBOCTS GuOCHepE! 0 0 https://m.edsoo.ru/863ebale
91 DKOJIOTUUECKHE KPU3UCHI U X 0 0 bubnmnoreka [JOK
MPUYHHBI https://m.edsoo.ru/863ebale
92 Bo3zaeiictBue yenoBeka Ha Ouochepy 0 0 bubmorexa LOK

https://m.edsoo.ru/863ebale
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AHTpONOreHHOE BO3JEHCTBUE HA bubnmoreka [JOK

93 . . 1 0 0 _

PaCTUTENIbHBIN U Y)KUBOTHBIA MUP https://m.edsoo.ru/863ebale
bubmuoreka [JOK

4 Oxparia mppoe1 1 0 0 https://m.edsoo.ru/863ebale
OCHOBHBIE IPUHIUIIBI YCTOUYHUBOIO bubnmoreka [JOK

95 1 0 0 _

Pa3BUTHS YEJIOBEUYECTBA U IIPUPOBI https://m.edsoo.ru/863ebale
PanmonansHO€ MPUPOAONOIBE30BaHNE Butmorexa LIOK
96 1 COXpaHEHUE OMOJIOTHYECKOTO 1 0 0 _
https://m.edsoo.ru/863ebale
pazHooOpasus 3eMiaun
06006 :

97 «M(I)/IKISS;{;IOGHI:SHT/IZM; l\;é PE3YIIbTAThDY 1 0 0 buGnnorexa LIOK

" .. " https://m.edsoo.ru/863ebale
Maxkpo3Bororus ¥ €€ pe3yabTaThl

98 HToroBas nuarHocTuka mno 1 1 0 bu6mmorexa [IOK
Marepuairy, u3ydeHHomy B 11 kmacce https://m.edsoo.ru/863ebale
O06o0menne o TemMam:

99 «IIpoucxoxaeHne U pa3BUTHE KU3HU 1 0 0 bubmuorexa [JOK
Ha 3emuiey, "[Ipoucxoxaenue https://m.edsoo.ru/863ebale
YyeJloBeKa - aHTpororeHes"
0O060011eHre 110 TeMaM « DKOJIOTHS —

100 HayKa O B3aMMOOTHOILICHUSIX 1 0 0 bubnuoreka [IOK
Opranu3MoBy, "OpraHusmsl U cpena https://m.edsoo.ru/863ebale
obutanwms"

101 O0600meHne 110 TeMe «DKOJIOTHS 1 0 0 bubnuotexa [JOK
BUJIOB U TIOMYJISIIUIN» https://m.edsoo.ru/863ebale

102 O6061menue no Teme «bruocdepa — 1 0 0 bubnmoreka [JOK
rio0ayibHasi S5KOCUCTEMAY https://m.edsoo.ru/863ebale

OBIIEE KOJIMYECTBO YACOB I10 102 3 75

ITPOTPAMME
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IMPOBEPAEMBIE HA EI'D 11O BUOJIOI'MM TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
ITPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

Kon IIpoBepsiemble TPeGOBaHMS K NMPeAMETHBIM Pe3yJibTATAM OCBOCHUS
MPOBEPAEMOro OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl CpeHEro 001Iero
TpeOoBaHusl o0pa3oBaHusi

CdopmupoBaHHOCTH 3HAHUN O MECTE U POJIU OMOJIOTHH B CUCTEME
€CTECTBEHHBIX HayK, B JOPMUPOBAHUU COBPEMEHHON
€CTECTBEHHOHAYYHOU KapTHHBI MUPA, B TO3HAHUH 3aKOHOB MIPUPOJIBI U
pEIICHUH )KU3HEHHO BaXKHBIX COIMATBHO-3TUYECKUX, IKOHOMUYECKHUX,
HKOJIOTMYECKUX MPOOIIEM UeI0BEUECTBA, a TAKKE B PELICHUH BOIIPOCOB
paIoOHATBHOTO IPUPOIOTIONE30BaHus, B (JOPMUPOBAHUN IIEHHOCTHOTO
OTHOILICHUS K IPUPO/Ie, OOIIECTBY, YEJIOBEKY; O BKJIa/€ POCCUNUCKUX U
3apyOEKHBIX YUYEHBIX — OMOJIOTOB B Pa3BUTHE OUOJIOTHUHU

Bnagenue cuctemoli 3HaHUN 00 OCHOBHBIX METOJaX HAyYHOT'O
MIO3HAHUS, UCIIOIb3YEMbIX B OMOJIOTUYECKUX UCCIIEAOBAHUIX KUBBIX
00BEKTOB M SIKOCHCTEM (OTHCaHUE, U3MEPEHHUE, TPOBEICHUE
HaOmroeHui ); cnoco0aMu BBISIBJICHUS M OLIEHKH aHTPOIOT€HHBIX
W3MEHEHUH B MIPUPOJE.

2 YMeHue BBIABUTATh TUIIOTE3b], IPOBEPATH UX IKCIIEPUMEHTAIbHBIMU
cpeacTBamu, (GopMyIUpys LeTb UCCIEI0BaHUS, aHAIN3UPOBATh
IIOJIy4YEHHBIE PE3YJIBTAThI U 1€IaTh BBIBOJBI.

BrIsABIIEeHME 3aBUCHMOCTH MEXAY UCCIEAYEMbIMU BEIMYNHAMH,
00BbsICHEHHE MTOJyYEHHBIX PE3YJIbTaTOB U (JOPMYIHPOBAHUE BHIBOJIOB C
HCIIOJIb30BAHUEM HAaY4YHBIX IIOHATHH, TECOPUHI U 3aKOHOB

YMeHue BaJieTb CUCTEMOM OMOJIOTHYECKUX 3HAHUM, KOTOpast
BKJIIOUAET: OCHOBOMOJIATAIOIINE OMOTIOTMUECKHUE TEPMUHBI U TIOHATHS
(>Ku3Hb, KJIETKA, TKaHb, OpraH, OPraHU3M, BUI, IOMYJISIIMS, IKOCUCTEMA,
onorieHo3, Onocdepa; MeTadoIM3M, TOMEOCTAa3, KIICTOYHBIM IMMYHHTET,
OuocuHTe3 OenKa, OMOTIOIMMEPBI, TUCKPETHOCTh, CAMOPETYJISLIHS,
CaMOBOCIPOU3BE/ICHNE, HACIIEICTBEHHOCTh, N3MEHYHBOCTb,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Ouonoruueckue Teopuu: kierounas teopus T. [lIBanna, M.
[Ineitnena, P. BupxoBa; KJIIOHaJIbHO-CETEKTUBHOIO UMMYyHHTETA 1.
Opnux, .. MeuHnKoBa, XpOMOCOMHAasl T€OPHUS HACJIEACTBEHHOCTH T.
Moprana, 3akoH 3apojpimeBoro cxoacrsa K. bapa, aposronnonHas
teopus Y. JlapBuHa, CHHTETHYECKAsl TEOPUS IBOJIOIMH, TEOPHUS
aatpornioreres3a Y. [lapsuna; reopus 6moreorneno3a B.H. Cykauéna;
yuenue H.J. BaBunoBa o 1ieHTpax MHOTr00Opa3usi U MPOUCXOKACHUS
KyJIbTYpHbIX pacTeHuid, yuenue A.H. CeBeprioBa o myTsx u
HamnpaBleHUsX BomoINH, yuenue B.W. Bepnaackoro — o Ouocdepe);
3aKOHBI (€AMHOOOPa3HUsl MOTOMKOB NIEPBOTO MOKOJICHUS, PACIICTUICHHS
MPU3HAKOB, HE3aBUCUMOTO HacjeI0BaHus npu3HakoB ['. Mennens;
CIETUICHHOTO HACJIEIOBAHUS MPU3HAKOB U HAPYIIICHUS CIETIIICHUS
redHoB T. MopraHa; roMOJIOTHYECKHUX PSIIOB B HACJIEICTBEHHON
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n3menurBocty H.M. BaBunosa; renetnueckoro paBHoecus JIx.
Xapnu u B. BaitnOepra; 3aponsimeBoro cxozactsa K. bapa;
OounoreHeTnyeckuii 3aKoH J. I'ekkens, @. Mrosuiepa);

MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH );

npasuia (MuaEMyMa FO. JInbGuxa, 5K0I0rudeckoi mupaMuIbl YUCEl,
OMOMAacCChI U SHEPTHN);

runote3sl (koarepBatHor A.M. Onapuna, mepBudyHOTo OyiboHa JK.
Xonneiina, mukpochep C. @oxkca, pudozuma T. Hek)

YMeHue penrath MONCKOBBIE OMOIOTHUECKHE 33/]a4H; BBISBISTh
IIPUYMHHO-CIIEICTBEHHBIE CBI3U MEXKAY UCCIENYEMBIMU
OMOJIOTHYECKUMU OOBEKTaMU, TIPOLIECCAMH U SIBIICHHUSIMU; JIENATh
BBIBOJIbI ¥ IIPOTHO3bI HA OCHOBAHUU TI0JIyYEHHBIX PE3YyJIbTATOB;
COCTaBJISITh FTEHOTUIIMYECKHUE CXEMbI CKPEILIUBAHMS [Tl PA3HBIX THUIIOB
HACJIeI0OBaHUs IPU3HAKOB Y OPraHU3MOB, COCTABIIATH CXEMBI IIEPEHOCA
BEILIECTB U SHEPTUH B SKOCHCTEMaX (ICTTH MTUTaHMUsI, TIUIICBbIC CETH)

YMmenue YCTaHAaBJIMBATH B3aUMOCBA3U MCKY CTPOCHHUEM U
(GYHKIHSMU: OPraHOUIOB, KJIETOK pa3HbIX TKaHEH, OpraHaMu
CUCTCMAaMH OPraHoOB y paCTeHHﬁ, JKUBOTHBIX U YCJIOBCKA, MCKIAY
ATaraMu OOMEHa BEIECTB; dTallaMy KJICTOYHOTO ITUKJIA U )KU3HEHHBIX
[MUKJIOB OpPTraHU3MOB; 3TallaMU 3M6pI/IOHaHBHOI‘O Pa3BUTHA; TCHOTUIIOM
1 (heHOTUTIOM, PEHOTUIIOM U (PAaKTOpaMH CpeIbl OOUTAHUS;
nponeccaMmu 3BOJIONUA; IBHKYIIIUMU CUJIaMU aHTPOTIOI'CHE34,
KOMITOHEHTaMH Pa3IMYHBIX SKOCHCTEM H MPUCTIOCOOTICHUSIMU K HUM
OpPraHu3MOB

YMeHue BhIICNATh CYIIECTBEHHbBIC TPU3HAKHU:

CTPOEHHMSI BUPYCOB, KJIETOK MPOKAPUOT U SyKAPHOT; OJHOKJIETOUHBIX U
MHOT'OKJIETOYHBIX OPTaHU3MOB, BU/I0B, OMOTEOIIEHO30B, SKOCHCTEM H
Oorocdepbl; CTPOCHUSI OPTAHOB U CHCTEM OPTraHOB PacTCHUH,
YKUBOTHBIX, YEJIOBEKA; MIPOLIECCOB JKU3HEACATEIbHOCTH, IPOTEKAIOLIIX
B OpraHu3Max pacTeHUM, )KUBOTHBIX U Y€JIOBeKa; OMOIOTHYECKUX
MPOIIECCOB: 0OOMEHa BemecTB (MeTabon3M), HHPOpMaIUU U
NpeBpaIleHHs SHEPTHH, OPOKEHHUS, aBTOTPOPHOTO U FeTePOTPOPHOTO
TUTIOB MUTaHUs, GOTOCHHTE3a U XEMOCHHTE3a, MUTO3a, MeiH03a,
ramMeToreHesa, sMOpruoreHesa, HoCTIMOPHOHAILHOTO Pa3BUTHS,
Pa3MHOXKEHHU S, UHAUBHUIYAIHOTO Pa3BUTHsI OpraHu3Ma (OHTOTeHe3a),
B3aUMOJICHCTBUS T'€HOB, I€TEPO3UCA; AEUCTBUN UCKYCCTBEHHOTO
0T00pa, CTAOMIU3UPYIOIIETO, TBUKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOTO 0TOOpa; aJUIONATPHUUECKOTO U CUMITATPUIECKOTO
BUJI000pa30BaHusl; BIUSHUS JABIKYIIUX CHJI DBOJIIOLUU Ha TeHO(POH/T
TIOTTYJISIIIUH;, TPHCIIOCOOJICHHOCTH OPTaHU3MOB K cpeJie OOUTaHus,
4yepe0BaHUs HaMPABICHUH 3BOJIOLINN; KPYTOBOPOTA BELIECTB U
MOTOKA SHEPTHH B IKOCUCTEMAX

CdhopmupoBaHHOCTH YMEHUS BBIICISTh CYIIICCTBCHHBIE TIPU3HAKT
BHUPYCOB, KJIIETOK ITPOKAPUOT U DYKAPUOT; OAHOKICTOYHBIX U
MHOTOKJICTOYHBIX OPTaHU3MOB, BHJIOB, OMOTE€OIICHO30B U DKOCHCTEM;
0COOEHHOCTH TMPOIIECCOB OOMEHA BEIIECTB U MPEBPAICHUS SHEPTUU B
KJIeTKe, JOTOCUHTE3a, IJIACTHYECKOTO M SHEPTeTUIECKOr0 0OMEHa,
XeMOCHHTE3a, MUTO3a, Mei103a, OTUIOI0TBOPEHUS, Pa3BUTHS U
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Pa3MHOXKEHHUS1, UHIUBUAYaJIBHOTO Pa3BUTHS OpraHu3Ma (OHTOreHesa),
00pbOBI 32 CYIIECTBOBAHUE, €CTECTBEHHOTO 0TOOPa, BUA000Pa30BaHus,
HPHUCIIOCOOJICHHOCTH OPraHU3MOB K cpezie OOMTaHUsI, BITUSHUSI
KOMITOHCHTOB 3KOCHUCTCM, aHTPOIIOI'CHHBIX M3MEHCHHI B DKOCHCTEMAaX
CBOCH MECTHOCTH, KPYTOBOPOTA BEIIECTB U MPEBPAIICHHS SHEPTUH B
Ouocdepe

YMeHUEe UCTIONIb30BATh COOTBETCTBYIOIINE aAPTyMEHTHI,
OMOJIOTMYECKYI0 TEPMUHOJIOTHIO H CHMBOJIMKY JIJISI I0KAa3aTelIbCTBA
pPOoACTBA OPTraHU3MOB PA3HbIX CUCTCMATUUCCKUX T'PYIII; B3AaMMOCBA3U
OpraHU3MOB U Cpebl OOMTaHUs; €ANHCTBA YEIOBEYECKHX Pac;
HEOOXOAMMOCTH 3I0POBOTO 00pa3a KU3HH, COXPAHCHHs pa3HO0Opa3us
BUJIOB ¥ 9KOCHCTEM KaK YCIIOBHS COCYLIECTBOBAHUS PUPOIBI U
YeJI0BEUECTBA

YMeHre KpUTHYECKH OLIEHUBATh HHPOPMALIHIO OHOIOTHYECKOTO
COJICp KaHUS; MHTEPIPETUPOBATH 3TUYECKHE aCTIEKThl COBPEMEHHBIX
UCCIIEIOBaHMI B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh II00ATBHBIE YKOJIOTHUECKHUE TPOOIEMBI
COBpEMEHHOCTH, (POPMHUPOBATH TIO OTHOIICHUIO K HUM COOCTBEHHYIO
TIO3HIINIO
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INEPEYEHD 2JIEMEHTOB COAEPXXAHUS, ITIPOBEPAEMBbBIX HA EI'D
ITO BUOJIOI'MHN

Kon

1.1

1.2

1.3

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

buonorus xak Hayka. ’KuBBIEe CHCTEMBI U UX HN3YUCHUC

CoBpemeHHast OMONIOTHST — KOMIDICKCHAS Hayka. buonornueckue HayKu v
u3ydaemble HMU TIpoOIeMbl. DyHIaMeHTaIbHBIC, IPUKIIATHBIE H TOMCKOBBIC
HAyYHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HavyeHue ONOJIOTUH B (POPMUPOBAHIH COBPEMEHHOM €CTECTBEHHO-HAYYHON
kapTuHbl Mupa. [Ipodeccuu, cBs3anHbie ¢ OMOIOTHEH. 3HaUCHNE OUOJIOTHH B
MPAaKTUYECKOH JIEATEILHOCTH YEJIOBEKA: MEUIIMHE, CEITbCKOM XO35HCTBE,
MIPOMBIIIIJICHHOCTH, OXPaHe TMPUPOIBI

JKuBblie crcTeMbl Kak peaMeT u3ydeHus: ouonorun. CBOHCTBA )KUBBIX CHCTEM:
€IMHCTBO XUMHYECKOT0 COCTaBa, TUCKPETHOCTD U LIEIOCTHOCTb, CIIOKHOCTD U
YIOPSAAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPraHU3aLIKs,
CaMOBOCHPOU3BENICHUE, PA3IPAKUMOCTb, K3BMEHUMBOCTD, POCT U Pa3BUTHE.
YpOBHM OpraHu3alyy )KUBBIX CUCTEM: MOJIEKYJIAPHBINA, KIETOUYHbIA, TKAHEBBI,
OpraHu3MEHHBIHN, TOMYJIAIIMOHHO-BUIOBOM, SKOCUCTEMHBIN
(buoreoneHOTHUECKHIT ), OrochepHbIit. [Iporiecchl, MPOUCXOISAIINE B )KUBBIX
cuctemax. OCHOBHBIC MMPU3HAKH KUBOTO. JKN3HB Kak popMa CyIlecTBOBaHUS
MaTepuu

MeTtoast Guonoruveckoi Hayku. HaGmroieHue, n3MepeHne, IKCIepUMEHT,
cucremMaTtusanus, MmetaaHanus. [loHsTHe 0 3aBUCHMON U HE3aBUCUMOM
nepemeHHou. [InannpoBanue sxkciepuMenTa. [loctaHoBKa U POBEpPKA TUIIOTES.
Hyneras runoresa. [lonsitrie BBIOOpKHU U €€ mO0CTOBEpHOCTH. Pa3zdopoc B
Ouonornueckux AaHHbIX. OEeHKa JOCTOBEPHOCTH MOTYUYEHHBIX PE3yIbTATOB.
[IpyumnHbI HCKaXXKeHUS Pe3yJIbTATOB SKcniepuMeHTa. [IoHATHE cTaTHCTUYECKOTrOo
TecTa

2.1

2.2

Knerka kak Ononorudeckas cucrema

Knerka — cTpykTypHO-(yHKIIMOHATIbHASA €AMHUIIA )KUBOTO. MICTOpUS OTKPBITHS
knetku. Pabotsl P. I'yka, A. JleBenryka. Knerounas reopus (T. LlBann, M.
[Ineinen, P. Bupxos). OcHOBHBIE NIOJIOKEHUSI COBPEMEHHON KJIETOUYHOU TEOPUHU.
MeTo 161 MOJIEKYIISIPHOM M KJIETOUHOM OMOJIOTUU: MUKPOCKOIINS, XpoMarorpadus,
351eKTpoope3, METOT MEUEHBIX aTOMOB, Au(depeHnnanbHoe
HeHTpUudyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK

XHUMHUYECKUI COCTAB KIETKH. MaKpo-, MUKpPO- U YJIbTPaMHUKpPO3JIEMEHThI. Bona u eé
POJIb KaK paCTBOPUTEIIS, PEareHTa, y4acTUE B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOpEryIsilui. MUHepalbHbIE BEIIeCTBA KIETKH, X OMOJIOrHYecKas poJb.
Posb KaTHOHOB ¥ AHUOHOB B KJICTKE.

buonoruueckue nonumepsl. benku. AMUHOKUCIOTHBINA COCTaB OEJIKOB.
CtpykTypbl OenkoBoit Mosiekyibl. [lepBuuHas cTpykTypa O6eika, nenTHIHas CBSI3b.
Bropuunas, TpeTuuHas, yeTBepTUUHAs CTPYKTYpbl. [leHnaryparnus. CBoiicTBa
6enkoB. Knaccuduxarms 6eraxoB. buonorndyeckue QyHKIHHM OEIKOB.

VYrneBosbl. MOHOCaxapuIbl, IUCAXapHIbl, OJTUTOCAXapHIbl U MOJINCAXapHIbL.
OOuwmii I1an cTpoeHus U (PU3NKO-XUMHUECKUE CBOMCTBA YTIIEBOIOB.
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buonoruueckue GyHKIUU YTIIEBOIOB.

Jlununet. T'unpodunsHo-rUApOdOOHBIE cBOMcTBa. Kitaccubukarust THumIoB.
Tpurnuuepuasl, pochonunuasl, BOCKH, crepouisl. buonornueckue GyHKIUU
munuoB. OOmMe cBOWCTBAa OMOIOTHYECKIX MEMOpAH — TEKY4eCTh, CIIOCOOHOCTH
K CaMO3aMbIKaHUIO, TOJTYITPOHULIAEMOCTb.

Hyxneunossie kucnotsl. JJHK u PHK. Ctpoenne Hyki1eMHOBBIX KHCIIOT.
Hyxneotuapl. [Tpuaun kommiementapaoctu. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoitHast crimpaiib. MectoHaxoxaenue u ouonorndeckue ¢pynkmun JJHK.
Bune PHK. @ynkuun PHK B knetke.

Crpoenue mosnekynsl AT®. Makpospruueckue cBsizu B Mojiekyine ATO.
buonornueckue Gpynkiun AT®D. BoccTaHOBICHHBIC TEPEHOCUUKH, UX (DYHKIIMH B
knetke. Cexsenuponanue JIHK.

CrpykrypHas 6uonorus: OMOXUMHYECKHE U OMO(pU3NUECKHUEe UCCIIEJOBAHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpPhI OMOMOJIEKYJT

Tunsl KIETOK: dyKapruoTHiecKas U mpokapuoTuueckas. CTpyKTypHO-

(G yHKIIMOHATBHBIE 00pa30BaHUS KIICTKH.

Crtpoenue npokapuoTuueckoit kietku. Kiierounas crenka 6akrepuit u apxeu.
OcoOeHHOCTH CTPOEHHS TeTepOTPOHOI U aBTOTPOPHON MPOKAPHOTUIECKUX
KJIETOK. MecCTO ¥ poJib MPOKAPHOT B OMOILIEHO3aX.

Crtpoenue 1 QyHKIIMOHUPOBAHUE DYKapUOTUYECKOM KileTku. [TnazmaTrueckas
MeMOpaHa (riazmanemma). CTpyKTypa 1mia3MaTudeckoi MeMOpaHbl. TpaHcmopT
BEILIECTB Yepe3 IIa3MaTHIECKYI0 MeMOpaHy: TacCUBHBIN (auddy3us,
obneruénnas qudQy3us), akKTUBHBIN (TIEPBUYHBIA U BTOPUYHBIN aKTUBHBIN
tpancnopt). [loaynponunaemocts MeMOpanbl. PaboTa HaTpuii-KaqueBoro Hacoca.
OHIOIMTO3: MHHOIMTO3, (paronuTo3. Ik3ouuTo3. Kierounas crenka. CTpykrypa u
(GYHKIIUHM KJIETOYHOM CTEHKH pacTeHUIA, TpUOOB.

Huromnazma. [{utozons. Lutockener. JIBuxenue nutomiasmMel. OpraHou bl
kieTku. O1HOMeMOpaHHbIe OPTraHOUIBI KIIETKU: YHI0IUIa3MaTHUECKas CEeTh
(BIIC), anmapar 'osbpku, TH30COMBI, KX CTpOEHHE U PyHKINHU. B3auMocBs3b
OJTHOMEMOpaHHBIX OPraHOUI0B KJIeTKH. CTpOCHHE IPaHyIIPHOTO PETUKYIyMa.
Cunre3 pacTBopuMBIX OenkoB. CHHTE3 KJIETOYHbIX MeMOpaH. I naakuit
(arpanynsipHBI) SHAOIUIaA3MATHYECKUN peTUKYIyM. CekpeTopHas QyHKIHS
anmaparta ['onbpku. TpaHcopT BelecTs B KiIeTKe. Bakyonn pacTUTeIbHBIX
kietok. Knerounsiit cok. Typrop.

ITosryaBTOHOMHBIE OpraHOUABI KJIETKU: MUTOXOHJPHUH, TUIACTUBL.

Crpoenue 1 pyHKIMU MUTOXOHIpU U macTul. [lepBuyHble, BTOPUYHBIE U
CJIO’KHBIE TUIACTHU/IBI (POTOCHHTE3UPYIOIIUX 3yKapuoT. XJIOPOIIACTHI,
XPOMOIUTACTBHI, JICUKOIUIACTHI BBICIIMX PACTCHUI.

HememOpannsble opranon il Kinetku CTpoeHue U GyHKIUH HeMEeMOpPaHHBIX
opraHouioB KieTku. Pubocompl. MukpoduiameHTsl. MblllieuHbIe KIETKH.
Muxkpotpybouku. Knerounstii nentp. CTpoeHue u IBUKEHHE )KITYTHKOB U
pecHruek. MukpoTpy00oUKH muToruia3mel. LleHTpros.

SAnpo. O6onouka spa, XpOMATHUH, KAPHOIUIA3MA, SIIPBIIIKH, UX CTPOCHUE U
¢byskun. SnepHsiii 6enKoBbIil MaTpuKC. [IpocTpaHCTBEHHOE pacloNnoKeHHE
XpOMOCOM B MHTep(}a3HOM saape. benku xpoMaTuHa — TUCTOHBI.

Knerounsie BiitoueHusi. CpaBHUTENbHAS XapaKTEPUCTHUKA KJIETOK 3YKapUOT
(pacTUTeNbHOM, )KUBOTHOM, TPUOHOIT)

24

ACCUMMIIAIINS I TUCCUMIISAIIMS — IBE CTOPOHBI MeTabom3Ma. Turbl oOMeHa
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BEIIECTB: aBTOTPO(MHBII U reTepoTpoPHBINA. YUacTHe KUCIOpoaa B OOMEHHBIX
nporueccax. JHepreTuiueckoe odecnedeHue KieTku: npespauienue ATO B
oOMeHHBIX nporieccax. DepMeHTATUBHBIN XapaKTep peaKkuii KI€TOYHOTO
MeTtabonuzma. DepMeHTHI, UX CTPOCHHE, CBOMCTBA U MEXAHU3M JICHCTBUSI.
Kodepmentsl. Otnuunst pepMeHTOB OT HEOPraHUYECKUX KaTaau3aTopos. benku-
aKTHBATOPBI U OETKU-MHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (hPePMEHTATUBHBIX
peakiuii OT pa3IUuYHbIX (GaKTOPOB.

IlepBHUYHBII CUHTE3 OpraHUYECKUX BELIECTB B KileTKe. DoTocunTe3. Posb
XJIOpOIUIacTOB B mporiecce potocuHTe3a. CBeToBast M TeMHOBAas (azbl.
[TpoxykTuBHOCTH poTOCHHTE3a. BiusHue paznunuHbiXx (akTOpOB Ha CKOPOCTH
¢dboTtocunTe3a. 3HaueHHEe (HOTOCHHTE3A.

XemocuHTe3. PazHooOpasne opraHM3MOB-XeMOCHHTETHKOB: HUTPUPHUIHPYIOLITHE
OaxTepuu, xene300akTepun, cepoOaKTepru, BOAOPOIHbIE OaKTepUn. 3HaUCHHE
XEMOCHHTE3A.

Ananrpobnbie opranu3Mbl. Buabl 6poskenust. [IpoaykTel OpoxKeHHs U UX
HCIIOJIb30BaHUE YETOBEKOM. AHAIPOOHBIE MUKPOOPTaHU3MBbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30yIuTeNnn O0JIe3HE.

AspoOHBIE OpraHu3Mbl. DTaIlbl IHEPreTuyeckoro oomena. [loaroroBurensHbIit
stamn. ['mukonu3 — 6eCKUCIOpPOIHOE pACHIEIIEHHE TIIOKO3bI.

buonornueckoe okuciaeHue, WK KIETOYHOE JbIXaHue. Poiap MUTOXOHApHI B
nporeccax ouonorudeckoro okucienus. L{luknuueckue peakimu. OKUCIUTEIHHOE
bochopumuposanue. [IpenmymiecTBa a3poOHOTO MyTH OOMEHA BEIIECTB MEPeT
aHa’poOHBIM. DPHEKTUBHOCTH SHEPreTHIECKOro 0OMeHa

Peakuuu matpuuHoro cunresa. [IpyHIINUIT KOMIUIEMEHTAPHOCTH B PEAKIMSIX
MaTPUYHOTO CHHTE3a. Peannzanus HacneacTBeHHOM nHpopmanuu. [ eHeTnueckuit
KoJI, ero cBorcTBa. Tpanckpumniust — Mmatpuunbiii cuate3 PHK. TlpunHiumnb
TPaHCKPUIILIUN: KOMIUIEMEHTaPHOCTh, AHTUIIAPAJIIEIbHOCTD, aCHUMMETPUUHOCTD.
Tpancnsamus u e€ stanbl. Yuactue TpancnoptHbix PHK B OnocunTese Genka.
Ycnosust 6nocunTtesa 6enka. Koguposanue amuHokucinot. Poias pubocom B
O6uocuHTe3e Oemnka.

Opranuszaius TeHOMa y IPOKApUOT U DYKapuOT. Perymsius akTHBHOCTH T€HOB y
npokapuot. ['unoresa onepona (®. XKakoo, K. Mano). Perymnsius oOMeHHBIX
IIpoLEeccoB B KieTke. KieTounslii roMmeocTas.

Bupycsl — HekeTouHble (POpMBI )KU3HU U 00IUraTHbie napasutsl. CTpoeHue
IPOCTBIX U CJIOXHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

BupycHsie 3a005eBanus yenoBeka, KUBOTHBIX, pacternid. CITNJ], COVID-19,
COLIMAJIbHBIE M MEAULIMHCKUE MTPOOIEMBbI

Knerounslii uki, ero nepuoas! U peryssiius. Marepdasza u muto3. OcobenHoctu
MPOIIECCOB, MPOTEKAIOINX B HHTEpda3ze. [1oAroToBKa KIETKH K JICICHUIO.
[IpecunreTnveckuii (MOCTMUTOTHUECKHIA), CHHTETUYECKHI M TOCTCUHTETUYECKUI
(MpeMHUTOTHIECKHIA) TIEPHOBI HHTEP(A3HI.

Martpuunslii cunte3 JJHK — permukanusa. [Ipunnune pernukanuun JJHK:
KOMIUIEMEHTApPHOCTb, IOJTYKOHCEPBATUBHBIN CUHTE3, aHTUIIAPAJIEIIBHOCTD.
Mexannsm perumakanyuu JJTHK. Xpomocomel. Ctpoenne xpomocom. Tenomeps! u
Tenomepasza. XpOMOCOMHBIN Ha0Op KJIETKU — KapUOTHIL. J{UIIONHBIN 1
rarouAHbIN Habopbl XpoMocoM. I"'oMonornynbsie XxpomocoMsl. I1ooBbie
XPOMOCOMBI.

Jenenue knetku — MuTo3. CTaguu MUTO3a U IPOUCXOASIIME B HUX IIPOLIECCHI.
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Tunel muto3a. Kaprnokunes u nuTokuHe3. buonornyeckoe 3HayeHue MUTO3a.
Perynsmus MUTOTHYECKOTO ITUKIIA KIETKHU. [I[porpammupyemas KieTouHas ruoeisb
— arnoIrTo3.

O yHKIIMOHATbHAs TCHOMHUKA

OpranusM Kak OnoJiornyeckas cuctema

OnHOKIIETOYHBIE, KOJIOHUAJIBHBIE, MHOTOKJIETOYHBIE OPIaHU3MBbI U
MHOTOTKaHEBbIE OPTraHU3MBI.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecrionoe (BKI0Yas BEreTaTUBHOE) U
nosioBoe. Buapl 6ecrnosnioro pa3MHOKeHUs: TOYKOBAaHUE, CIIOPYJISLIMS,
(dbparMeHTaIys, KIOHUPOBAHUE.

[TonoBoe pazmHuosxenue. [lonoBbie K1eTkH, uian rameTsl. Meito3. Ctagun meiiosa.
[ToBenenue xpomocom B meio3e. Kpoccunrosep. buonornueckuii cMbicia Meiio3a
Y TIOJIOBOTO Iporiecca. Meno3 U ero MecTO B JKU3HEHHOM LIUKJIE OPTaHU3MOB.
IIpenszaponpiieBoe pa3suthe. ['amerorenes y ;xuBoTHbIX. [1010BbIE JKETIE3BI.
OObpazoBaHue 1 pa3BUTHE NOJOBBIX KiIeTOK. CriepmaTorenes u ooreHe3. CtpoeHue
MOJIOBBIX KJIETOK. OIMI0A0TBOPEHHE U SMOPUOHAIBHOE Pa3BUTHE KUBOTHBIX.
Crioco0bl OTUIOOTBOPEHUS: HapyKHOE, BHyTpeHHee. [lapTeHorenes.
WunuBunyanbHOE pa3BUTHE OpraHu3MoB (oHToreHes). Craauu sMOpuorenesa
KUBOTHBIX (Ha mpumepe Jsarymku). Ipoonenne. Tumbl npobnenns. OcobeHHoCTH
ApoOJIeHHUS MIICKOTTUTAIONIHNX. 3apOAbIILIEBbIC TUCTKU (racTpyIsaims). 3aKiaaKa
OpPraHOB M TKaHEH U3 3apOBIIIEBBIX JIUCTKOB. B3anMHOe BiIMsiHUE YacTel
Pa3BUBAIOIIETOCS 3apObIIIa (AIMOPHUOHATBHAS MHIIYKIHS). 3aKiIa/IKa TiaHa
CTPOEHUS )KUBOTHOT'O KaK Pe3yJIbTaT HEPAPXUUECKUX B3aUMO/ICHCTBHM I'€HOB.
Bnusnue Ha SMOpHOHANBHOE Pa3BUTHE PA3TMYHBIX (PAKTOPOB OKPYKAIOIIECH Cpebl.
Poct u pa3Butue xuBoTHBIX. [TocTaMOproHanbpHbIM epuoa. [Ipsmoe u Henpsimoe
pasButHe. PazButne ¢ Mmeramop$o30M y 6€CIIO3BOHOUHBIX U TO3BOHOUHBIX
KUBOTHBIX. bronornueckoe 3HaueHre NPsIMOTO U HETPSIMOTO Pa3BUTHSL, UX
pacrnpocTpaHeHue B npupojie. Tumsl pocta )kUBOTHBIX. DAaKTOPHI perysiiuu
pocTa )KMBOTHBIX U uesoBeka. CTaluu NOCTAIMOPUOHAIILHOTO PAa3BUTHA Y
JKUBOTHBIX U 4esioBeKa. [leprosbl oHTOreHe3a yenoBexa.

Pa3zmuoxenue u pazButue pactenuii. ['lameroput u cnopodput. Meiio3 B
JKU3HEHHOM IHKIIe pacTeHuii. OOpa3oBaHue CIIOp B MPOIECCE MEH03a.
['amerorenes y pactenuii. Omio0TBOpEHHE U Pa3BUTUE PACTUTEIBHBIX
opranu3MoB. J[BoifHOE OIUIOOTBOPEHKE Y IIBETKOBBIX pacTeHuidl. OOpa3oBaHue u
pa3BuTHE ceMeHH. MeXaHU3Mbl PETYJISIMU OHTOT€HEe3a Y PAaCTeHHU U )KMBOTHBIX

HcTopust cTaHOBIEHUS U Pa3BUTHUS T€HETUKH KaK Hayku. OCHOBHbIE T€HETUUECKUE
MOHSTUSL U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJIJI€JIbHBIE T€HBI,
albTepHATUBHbBIE PU3HAKHU, TOMUHAHTHBIN U PELIECCUBHBIIN MPU3HAK, TOMO3UTOTA,
reTepo3UroTa, YUCTAast TUHUS, THOPUIBI, TeHOTHIL, (heHOTHIT. OCHOBHBIC METOIBI
TeHETUKH: THOPUA0IOTUUECKHUM, IUTOIOTUYECKHI, MOJIEKYIISIPHO-TEHETUUECKHI

MounoruOpunnoe ckpeuuBanue. [lepBblil 3akoH MeHzens — 3aK0H eIMHO00pa3ust
ruOpu0B nepBoro nokojeHus. IlpaBuno nomuHupoBanus. Bropoii 3akoH
Menzenst — 3aK0H pacileruieHus Mpu3HakoB. [{uTonornuyeckre 0oCHOBBI
MOHOTHOPHUIHOTO CKpeIMBaHus. [ uoTe3a YucTOTh TaMeT.

AHanusupyromee ckpenBanne. [I[poMexxyToUHbIN XapaKkTep HAacaeA0BaHUS.
Paciiennienue npu3HaKkoB MPU HETIOJIHOM IOMUHUPOBAHUHU.

JuruOpugHoe ckpemuBanue. Tpetuit 3akoH MeHienst — 3aKOH He3aBUCUMOTO
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HacJe0BaHMs Mpu3HakoB. [{uTonornyeckue OCHOBBI TUTHOPUTHOTO
CKpEIIMBaHUSA.

CuermuieHHOE HacnenoBaHue npu3HakoB. PaboTsl T. Moprana. CrierieHHOe
HacJIeJI0BaHUE T€HOB, HAPYIIIEHUE CUEIICHUS MEXIy reHaMUd. XPOMOCOMHas
TEOpHs HACJICICTBEHHOCTH.

I'eneruka nosia. XpoMOCOMHBIM MEXaHU3M OIPEAEICHUS 10J1a. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. [ OMOTraMeTHBIN U TeTeporaMeTHbIi noJi. ['eneTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanue npu3HaKoB, CIEIUICHHBIX C TOJIOM.
I'enoTun kak nenoctHas cucrema. [lneiioTponus — MHOKECTBEHHOE ACHCTBUE
resa. MHOXXECTBECHHBIN ajienn3M. B3anmoaeiicTBre HealIeIbHBIX T€HOB.
Kommemenrapuocts. Onucras. [loamumepust

B3anmopeticTBue reHoTHIIA U cpeibl pu (hopMupoBanuu penorura. I3MeHIHMBOCTh
npu3HakoB. KauecTBEeHHbIE U KOJIMUECTBEHHBIE MMPU3HAKU. BU/IbI N3MEHYUBOCTH:
HEHACJIEICTBEHHAs U HACJIEICTBEHHASI.

MomdukarmonHas n3MeHIHBOCTh. PoItb cpenpl B (hopMupoBaHUH

MO IM(UKAITMOHHOW n3MeHYnBOCTH. Hopma peakiny npusHaka. BapuarmoHHbBIN psif
u BapuanuoHHas kpuBas (B. Morannacen). CBoiicTBa MoAM(pUKAIIMOHHOM
M3MEHYHUBOCTH.

I'enoTunmueckas n3MeHIUBOCTL. CBOMCTBA T€HOTUIINYECKON N3MEHUYUBOCTH. BUIbI
TeHOTUIMYECKON N3MEHUYMBOCTH: KOMOMHATHBHAS, MyTal[MOHHASI.

KombOunaTuBHast ©3MEHYMBOCTH. Mei03 U 10JI0BOM MPOIIECC — OCHOBA
KOMOMHATUBHOM N3MEHUYUBOCTH. POJIb KOMOMHATUBHOM N3MEHYMBOCTHU B CO3/IaHUN
TeHETHUECKOro pa3HO00pa3us B Tpe/iesiax OTHOTO BUIA.

MyrtanuoHHas U3MEHYMBOCTh. BHUIIbI MyTaluil: FeHHbBIE, XDPOMOCOMHbBIE, TEHOMHBIE.
CrioHTaHHBIC M MHAYIUPOBAHHBIC MyTallMU. SIIepHbIC U [IUTOIIA3MATHUYECKUE
Mytauuu. ComaTHYEeCKUE U MOJI0BbIe MyTaluu. [ [puurHbI BOSHUKHOBEHHSI MyTaLIWH.
MyTtareHsl ¥ UX BIUSHUE Ha OPraHU3Mbl. 3aKOHOMEPHOCTH MYTaIMOHHOTO TIpoIiecca.
3aKOH rOMOJIOTHYECKUX PAAOB B HaciencTBeHHOU n3meHunBoctr (H.W. BaBuios).
BresiiepHast ”3BMEHYHMBOCTD U HACJIEICTBEHHOCTD

Kapuortun yenoseka. Mex1yHapoHasi mporpaMmma UCCIeI0BaHMs TeHOMa
YyesioBeKa. MeToIbl U3yueHUsI TEHETUKH YeJIOBEKAa: T'eHeaJIornueCcKuii,
OJM3HELIOBBINA, TUTOTEHETUYECKUMN, TOMYJISIIMOHHO-CTATUCTUYECKUH,
MOJIEKYJISIpHO-TeHeTHUecKuii. COBpEMEHHOE OIpeIeICHUE TeHOTHUIIA!
MOJIHOTEHOMHOE CEKBEHHPOBAaHKE, TCHOTHUITMPOBAHKE, B TOM YHUCIIE C TTOMOIIBIO
[11[P-ananu3a. Hacnencreennsie 3a001eBaHus YenoBeKa. [ eHHbIe U
XpOMOCOMHBIE 00JIe3HU YesoBeka. boiesHu ¢ HaciaeICTBEHHOM
mpeaApacioIOKCHHOCTBIO. 3Hauenue MCI[I/IIII/IHCKOfI TCHCTHUKU B IPCAOTBPALLICHHUU U
JICUEHUH T'eHEeTUYECKUX 3a00JeBaHuii yeaoBeka. CTBOJIOBBIE KIICTKU

JlomecTukanus u cesieKIus. 3apoXKICHUE CEJICKIIMN U JoMecThKauu. Yuenue H. .
BasuioBa o meHTpax mporCX0XKICHHSI 1 MHOTOOOpa3usl KYJIbTYPHBIX PACTCHHUH.
Ponb cenexknuu B cO31aHUM COPTOB PACTEHUN U TTOPOJ )KUBOTHBIX. CopT, opoaa,
ITaMM. 3aKOH TOMOJIOTHYECKHX PSJIOB B HACIIEACTBEHHOM n3mMeHunBocT H.U.
BaswuioBa, ero 3naveHue Jij1s CEJICKIIMOHHON paOOTHI.

MeTobl celneKIMOHHOM paboThl. ICKyCCTBEHHBIN 0TOOP: MAacCOBBIH U
WHIUBUIyaTbHBIA. DTarbl KOMOWHAIIMOHHOM cenekiuu. Mcnbpiranue
MPOU3BOIUTENEH TI0 TOTOMCTBY. OTOOP IO TEHOTHITY C IIOMOIIBIO OIEHKU
¢dbeHoTHIa TOTOMCTBA B OTOOP IO I'eHOTHUITY ¢ momolkio aHanu3za JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJT CEICKITHOHHOM paboThl. PanunanmonHbii n
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XMUMHUYECKUH MyTareHe3 Kak HCTOYHUK MyTalli y KyJIbTYpHBIX GOpM
opranu3moB. Mcrosb30BaHNe TEHOMHOTO PEAAKTUPOBAHUS U METO/I0B
pexoMOuHaHTHBIX JIHK 17151 mosryueHust HCXOAHOTo MaTepuaa Ajs CEIeKIHH.
ITomyuenne nonumionoB. Buyrpusunosas rudpuausanust. bamskopoacTBeHHOe
CKpelMBaHue, W1 MHOpuaAuHT. HepoicTBeHHOE CKpellBaHue, WM ayTOPUANHT.
I'eTeposuc u ero npuunHsl. Mcrions3oBaHue rereposuca B cenekiuy. OtnanéHHas
rubpuanzanys. [peononenne 6ecrnoys MEXBUIOBBIX THOPUIOB. JlocTikeH s
CEJICKLIMU PACTEHUI U KUBOTHBIX

OOBEKTHI, UCIIONIE3YEMbIE B OMOTEXHOJIOTUH, — KIIETOYHBIE U TKAHEBBIE KYIbTYPHI,
MUKPOOPIaHU3MBI, UX XapaKTepuCTUKa. TpaauiinoHHasi OMOTEXHOIOTHS:
xJieboneueHne, MoTy4eHUEe KUCIIOMOJIOYHBIX TIPOTyKTOB, BHHOICTIHE.
Muxkpobuonornueckuid cuHTe3. OOBEKTH MUKPOOHOIOTHIECKIX TEXHOJIOTHH.
[Tpou3BocTBO Oenka, aMUHOKHCIIOT M BUTAMUHOB. VICKYCCTBEHHOE
OITIOIOTBOpEHUE. PEKOHCTPYKIMS AMIIEKIIETOK U KIIOHUPOBAaHKE KUBOTHBIX. MeToz
TpPaHCIUIAHTAIUH SIJIEP KIETOK.

XpOMOCOMHAs ¥ TeHHas UHKeHEepHsi. ICKyCCTBEHHBIN CUHTE3 TeHa U
KoHcTpyHnpoBaHnue pekoMOnHanTHbIX [JHK. ocTimkenus u nepcrnekTuBbI
XPOMOCOMHOM Y T€HHOI HHXKeHepun. MeTUIMHCKIE OMOTEXHOIOTHH.
Hcnosib30BaHME CTBOJIOBBIX KIETOK

Cucrema 1 MHOrooOpa3ue OpraHn4eckoro Mupa

buonoruueckoe pasnoodpazue opranu3moB. CoBpeMeHHas cucTeMa
opranudeckoro mupa. [Ilpunnumne! knaccudukanuu opranu3MoB. OCHOBHBIE
CUCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

Oco0EHHOCTH CTPOCHHUS U )KU3HEACATEIHHOCTH OJHOKICTOUYHBIX OPTaHU3MOB.
baktepuu, apxeu, 0THOKIETOUYHBIE TPHOBI, OAHOKIETOYHBIC BOJAOPOCIH, APyTHe
HpOTI/ICTBI. KOJ'[OHI/IaJ'II)HBIe OpFaHI/ISMBI. I[BI/I)KGHI/IG OJHOKJICTOYHBIX OpFaHI/ISMOBI
amMEOouIHOE, )KTYTUKOBOE, pECHIUYHOE. 3alllUTa Y OHOKIETOYHBIX OPTaHU3MOB.
Pa3apaknMoCTh y OTHOKIETOUHBIX OPraHU3MOB. TakcHchl

MHorokserouHble pacteHus. B3auMoCBsI3b 4acTe€l MHOTOKJIETOYHOTO OpraHu3Ma.
TkaHu, Opranbl ¥ CUCTEMbI OPraHOB MHOTOKJIETOYHOTO Oopranu3Ma. OpranusM Kak
eauHoe 1enoe. TkaHu pacTeHuid. TUITBI paCTUTENBHBIX TKaHEH: 00pa3oBaTenbHas,
MOKPOBHAs1, POBOAIIAS, OCHOBHAs, MexaHIYecKast. OCOOCHHOCTH CTPOSHUS,
GyHKIUI U pacrnonoXeHus TKaHel B opraHax pacTeHui

BereratnBHbIe 1 reHEpPATUBHBIE OPraHbl pacTeHUM. D yHKIIMY OPraHOB U CHCTEM
opranoB. Kapkac pactenuil. [[BuxeHre MHOTOKJIETOYHBIX PACTECHUI: TPOIIU3MbI U
Hactuu. [lormomenne Bobl, YIJIEKUCIIOTO ra3a U MUHEPAJIbHBIX BEIIECTB
pacreHusiMu. J{pixanue pacrenuid. Jnug¢ysus razoB yepes NoBEpXHOCTh KIETKH.
TpaHcriopTHBIE cUCTEMBI pacTeHul. Brienenue y pactenuii. 3amura y
MHOTOKJIETOYHbIX pacTeHui. KyTukyna. Cpencrsa nacCUBHOM U XUMHUYECKON
3amuThl. OUTOHINIBL.

Pa3apakuMocCTh U peryssnus y Opranu3sMoB. Pa3npaxuMocTs U peryisuus y
MHOT'OKJIETOYHBIX PACTEHHI. POCTOBBIE BEHIECTBA U UX 3HAUCHUE
MHOroKJI€eTOYHBIE )KUBOTHBIE. B3aMMOCBA3b YacTeld MHOTOKJIETOYHOIO
opranusma. TKaHHM, OpraHbl U CUCTEMbI OPIrAHOB MHOTOKJIETOYHOTO OpraHu3Ma.
Opranmsm kak eauHoe nenoe. 'omeocras. Tkanu KMBOTHBIX U YelloBeKa. THITbI
JKABOTHBIX TKaHEH: YIUTEIUANIbHASL, COCJUHUTENbHAS, MBILLICYHAsA, HEPBHA.
OcobeHHOCTH CTPOCHMS, PYHKITUN U PACTIONOKEHHS TKAaHEH B OpraHax >KHBOTHBIX
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M 4CJIOBCKaA

Oprassl ¥ CUCTEMBI OPTaHOB KUBOTHBIX. DYHKIIMN OPTraHOB U CUCTEM OpPraHOB.
Omnopa tena opranu3MoB. CKeJIeThl OAHOKJIETOYHBIX U MHOTOKJIETOUHBIX
KUBOTHBIX. HapyXHbII 1 BHYTpEeHHMI ckeyieT. CTPOCHUE U TUIIbI COETUHEHUS
KOCTEH.

JIBrKeHNE MHOTOKJIETOYHBIX )KMBOTHBIX. [InTanue xuBoTHbIX. [IuTanue
MMO3BOHOYHBIX )KMBOTHBIX. J{prxanue kuBoTHbIX. KoxkHoe apixanue. XKabepHoe u
JIETOYHOE JbIXaHHE.

JIpIXaHre MO3BOHOYHBIX )KUBOTHBIX. DBOIIOLUOHHOE YCIOKHEHUE CTPOCHUS
JErKMX MO3BOHOYHBIX JKUBOTHBIX. [[pIXarenpHas cucreMa yenoBeka. Mexanusm
BEHTWISALIUM JIETKUX Y MITULl U MJIEKOMUTAIOMUX. TpaHCTIOPT BEIIECTB y
OpraHu3MoB. TpaHCIIOPT BELIECTB Y )KMBOTHBIX. KpoBEeHOCHAs cucTema u eé
opranbl. KpoBeHOCHas cucTema Mo3BOHOYHBIX KUBOTHBIX. Kpyru
KpOBOOOpaIieHus. DBOJIOLNOHHbBIE YCIOKHEHHS CTPOSHUS KPOBEHOCHOM
CUCTEMBI MIO3BOHOYHBIX KUBOTHBIX. Brijienenue y opranusmoB. Beiienenue y
#KUBOTHBIX. COoKpaTuTenpHble Bakyosd. Oprassl BbieneHus. CB3b MOJIOCTH TEIA
C KPOBEHOCHOM U BBLIAEIUTENBHON CUCTEMaMHU. BrlienieHue y mo3BOHOYHBIX
YKUBOTHBIX. 3allIUTa Y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBBI M X TPOU3BOJAHBIE.
PazapaxuMocTh U perysiius y opranu3mMoB. Pa3ipaxuMocTh y OJHOKJIETOUHBIX
opranu3MoB. Takcucsel. Pa3apakuMocTh U peryJisiiiysl y MHOTOKJIETOYHBIX
pacteHuii. POCTOBBIE BEIIECTBA U UX 3HAYEHHUE.

HepBhas cucrema u pediaekTopHast perysius y MHOTOKJICTOYHBIX )KUBOTHBIX.
Hepshas cucrema u €€ oTiesbl. DBONIOIMOHHOE YCI0KHEHUE CTPOEHUSI HEPBHOM
CUCTEMBI Y ’KUBOTHBIX.

PazpaboTtka anroput™MoB u rporpamm it 3pGEeKTUBHON (YHKINOHATBHOM
aHHOTAI[UH T€HOMOB, TPAHCKPUIITOMOB, MPOTEOMOB, META0OJIOMOB
MHUKPOOPTaHU3MOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA

OpFaHI/I3M YCJIOBCKA U €TI0 3J0POBLC

OpraHsl U CUCTEMBI OPTaHOB Yea0BeKa. OTENbI TOJIOBHOTO MO3ra MO3BOHOYHBIX
XKUBOTHBIX. Pedekc u pediexropHas nyra. be3syciaoBHbIe U yCIOBHBIE pEQIIEKCHI.
I'ymopanbHast perymsinyst 1 S9HAOKPUHHAs CUCTEMa )KUBOTHBIX U YEJIOBEKa.
JKenes3bl SHAOKPUHHOW CUCTEMBI M UX TOPMOHBI. J[€HCTBHE TOPMOHOB.
B3auMocBsi3p HEpBHOW M SHAOKPHHHOM cucTeM. | unortanamo-runodusapHas
cuctema. Pednekc u pednexkropHas ayra. besycioBHbie 1 yCioBHBIC pedIeKChI

3ammra opranu3ma ot OosiesHell. iMMmyHHas cuctema yenoBeka. Kinetounsrit u
ryMOpaJIbHbI IMMYHHUTET. BposkA€HHBIN, TpHOOPETEHHBIHN crierupruecKuii
uMMyHHTET. Teopust KIoHaIbHO-ceNeKTUBHOro uMmmyHureta (I1.9pnux,
@®.M.bepuer, C.Tonerasa). BocnanurensHbie OTBETBH OpraHu3MoB. Poib
BPOKJIEHHOIO UMMYHHTETA B Pa3BUTHUH CUCTEMHBIX 3a00J1€BaHUI

KposeHnocHas cucrema u e€ opranbl. Cep/iie, KpOBEHOCHBIE COCYIbl U KPOBb.
Kpyru kpoBooOpamienus. Pabora cepana u e€ perymsuus

Jpixanue yenoBeka. Juddysus ra3oB uepes moBEpXHOCTh KIETKHU. J{pIxaTenbpHast
cUCTeMa 4YelIoBeKa. [[prxaTenbHas MOBEPXHOCTh. Peryisius qpixanus.
JlpIxaTenbHbIC 00BEMBI

[TumeBapuTenpHas cuctema yenoBeka. OTIeNbl TUIEBAPUTEIHLHOTO TPaKTa.
[TuieBapuTenbHbIE Kee3bl. BHYyTPUIIOIOCTHOE U BHYTPUKIETOYHOE
MULIEBAPEHUE
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[TokpoBsl 1 ux npousBoaHbIe. Opransl BeiaeneHus. [louku. CTpoeHue u
¢dbyHKIIMOHUpOBaHKEe HepoHa. OUIBTpaLHs, CEKPEIHs 1 00paTHOE BCACKIBAHHE
KaK MEXaHU3Mbl pabOThI OpraHoB BbiAeneHuss. OOpa3zoBaHUE MOYH Y YETIOBEKa

JIBu>keHue yenoBeKa: MbliieyHas cuctema. CKeleTHbIE MBIIIIIBI U UX paboTa.
CtpoeHue 1 TUIIBI COETMHEHHS KOCTEM

6.1

6.2

Teopus 3Bomonuu. Pazsurtue xu3Hu Ha 3emiie

OBomonnonHas Teopus Y. Jlapeuna. [Ipeqnochiiku BOSHUKHOBEHHS JapBUHU3MA.
JKwnsHp u HayuyHas nesrenbHOCTh Y. JlapBHHA.

JIBIDKYIIME CHITBI 3BOJIFOLIMH BUJIOB 110 Y. JlapBUHY (BBICOKasi HHTEHCUBHOCTb
Pa3MHOKEHHUsI OPTaHU3MOB, HaCIIEICTBEHHAs N3MEHYHNBOCTh, O0pbOa 3a
CYILIECTBOBAHUE, €CTECTBEHHBIH U HCKYCCTBEHHBIH 0TOOD).

Odopmnenue cuntetnueckoi Teopun 3omonun (CTI). HelttpansHast Teopus
sBomtoK. CoBpeMeHHast HBOJIIOIMOHHAs OMOJIOTrHsl. 3HaYeHHE SBOITIOIIMOHHOMN
TeopuH B (HOPMUPOBAHUN €CTECTBEHHO-HAYYHOW KAPTHHBI MUPA

[Tomymnsiust kak ayieMeHTapHas equHuIA 3BoItoud. COBpEMEHHbIE METO/IbI
OLIEHKU I'€HETUYECKOI0 Pa3HOO0pasus U CTPYKTyphl nonyisaiuil. isMeHnenue
reHo(oH/1a MOMYJISIIUK KaK 3JIEMEHTapHOE 3BOJIIOLMOHHOE SIBJICHHE. 3aKOH
reseTrueckoro paBHoBecus [x. Xapau, B. BaiinGepra.

DOnemeHTapHbIe (PaKTOPHI (JIBUXKYILME CUIIbI) SBOIIOLMUA. MyTallMOHHBIN HpoIiecc.
KomOunaTtuBHas u3MeHUnBOCTh. [[peli¢ reHoB — ciyyaiiHble HeHanpaBieHHbIE
W3MEHEHUS 4acTOT ajuiesied B monyasanusix. D ¢hekT ocHoBaTesst. Murpaiuu.
W3onsuus nonynsiuuid: reorpaduyeckast (mpocTpaHCTBEHHAs), OMOJIOTHUECKast
(penpoayKTHBHAs).

EcrecTBenHsblIi 0T00p — Hanpasisoonmii pakrop sBoaronu. opMel
€CTECTBEHHOT'0 0TOOpA: ABWKYILUN, CTAOMIN3UPYIOLINH, pa3pbIBatOIINI
(mu3pyntuBHbIi). [TonoBoit oTo6OD.

[Iprcnoco0aeHHOCTh OPraHU3MOB KaK pe3yiabTaT MUKPO3BOJIOLUH.
Bo3HukHOBEHHE MPUCTIOCOOIEHUH y OpraHu3MoB. ApoMop(ho3bl U
uanoagantauuu. [pumeps! npucnocobnennii y opranuzMoB. OTHOCUTENIBHOCTb
PUCIIOCOOTIEHHOCTH OPTaHU3MOB.

Bupn, ero xpurepuu u ctpykrypa. BunoobpazoBanue kak pe3ynbTaT
MUKpPO3BOIOIMH. M30ms1ust — kimtoueBoit pakTop BU1ooOpazoBanud. [lytu u
crocoObl BUA000pa30BaHus: ajulonaTpuieckoe (reorpaduaeckoe),
CHUMITaTPUYECKOE (IKOJIOTUYECKOE), KMTHOBEHHOEY (TIOJIMTUIONIN3AIIHS,
rubpuauzanms). JMUTenbHOCTh HBOMIOIMOHHBIX MTPOIIECCOB.

MexaHu3mbl GOPMHUPOBaHUS OMOJIOTUYECKOTO pa3HO0Opa3usl.

Posb 3BOMIOIIMOHHOM OMOJIOTHH B pa3pabOTKe HayUYHBIX METOJIOB COXPAaHEHUS
O6uopaznoo6pazusi. MUKpPOIBOIIOLHUS M KOABOJIIOIHS MTAPa3UTOB U UX XO35€B.
Mexanu3mbl GOpPMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHKAM U cIOcOObI OOpbOBI
C Hel

6.3

MeTtopl H3y4eHHs] MakpodBoJroLnu. [laneoHTonornuyeckne MeTo bl U3y4eHHUs
sBosou. Ilepexonupie popmbl 1 pUIIOreHeTHUYECKHE PSAAbI OPTaHU3MOB.
buoreorpapuueckue meToabl u3ydeHus 3Boironuu. CpaBHeHue Giaopsl u GpayHbl
MaTepUKOB U OCTpOBOB. broreorpaduueckue odnactu 3emiu. Bunb-sHaeMuxku u
PEJIUKTBI.

DOMOpHOIOrHYecKre U CPaBHUTEIBHO-MOP(HOIOTHYECKUE METOIbI U3YUEHHUS
ABOJIIOLIMHU. | 'eHeTHUECKe MEXaHU3MBbl SBOJIIOIIMM OHTOT'€HE3a U MOSIBICHMUS
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HBOJIIOLIMOHHBIX HOBIIECTB. [ 'OMOJIOrMYHBIE U aHAJIOTUYHBIEC OPTaHBbI.
PynumenTapHble Opranbl U aTaBU3Mbl. MOJIEKYJISIPHO-TEHETUYECKHE,
OMOXMMHUYECKUE U MATEMAaTUUECKUE METO bl H3YUYEHUS SBOIIOLINU.
I'omonoruynsie reHsl. COBpEMEHHBIE METO/BI TOCTPOCHUS (PHIIOTEHETUIECKUX
JICPEBHEB.

XPpOMOCOMHBIE MYTAllUU U 3BOJIIOLMSI TEHOMOB.

OOu11e 3akOHOMEpHOCTH (TpaBuiIa) 3BoJoLuU. HeoOpaTumMocTs 3BoIOLNY.
AnanTtuBHas paguanys. HepaBHOMEpHOCTb TEMIIOB 3BOIIOLIUN

HayuHble runoresbl NpoMCX0KIEHUS )KU3HU Ha 3emiie. AOMOTeHe3 U aHCIIEpPMUS.
JloHay4HbIe IPEICTABICHUS O 3apOXKACHUY KU3HU (KpeallMoHu3M). ['unoresa
IIOCTOSIHHOT'O CAMO3apOKAEHUS KU3HU U €€ onposepxkenue onsiramu . Penn, JI.
Cnanmnannanwy, JI. [Tacrepa. [Ipoucxoxxaenne ®u3HA U aCTPOOHOIIOTHSI.
OcHOBHBIE 3Tallbl HEOpraHMYeCKoH 3BotoLuu. [InanerapHas (reosiornyeckas)
HBOJIIOLUS. XUMHUUECKas BONMIOLNSA. AOMOTEHHBIN CHHTE3 OpraHUYEeCKHX BEILECTB
u3 Heopranmueckux. OnbiT C. Musiepa u I'. FOpu. O6pa3zoBanue moiuMepoB u3
MoHoMepoB. Koanepsarnas runoreza A.M. Onapuna, runore3a nepBUYHOTO
oynpona Jlx. Xonneitna, renernyeckas runotes3a . Mémnepa. Pu6ozumsr (T. Yek)
u runore3a «mupa PHK» V. I'mnbepra. ®opmupoBanue MmemOpaH u
BO3HHUKHOBEHHUE IPOTOKJIETKH.

Hcropus 3eman u MeToab! €€ n3ydeHus. Mckonaemple OpraHM4ecKue OCTaTKH.
I'eoxponomnorus u e€ meroapl. OTHOCUTENBHAS ¥ A0COIIOTHASI TE€OXPOHOJIOTHSL.
I'eoxpoHosOrMUecKas 1mKasa: 30Hbl, IPbl, HEPUOJIBL, JTOXH.

HauanbHele aTamnsl opraaundeckoi sposonu. [1osBiieHre U 3BOIIOLHS IIEPBBIX
KJIETOK. DBOJIOLMS MeTabosn3Ma. Bo3HUKHOBEHME NEPBBIX HIKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIIEHKH KaK aHAJIOT MEPBbIX Ha 3eMJiie COOOIIECTB.
CrpomMaronuTsl. [IpokapruOTHI ¥ 3yKapHOTHI.

[TpoucxoxaeHne 3yKapuoT (CHMOHOTeHe3). DBOIIOIUOHHOE TIPOUCXOKICHUE
BHPYCOB. [Iponcxok1eHne MHOTOKJIETOUYHBIX OpraHu3MoOB. Bo3HUKHOBEHHE
OCHOBHBIX TPYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3TaIbl HBOJIIOLMU BbICIINX pacTeHUH. OCHOBHbBIE apoMOp(h0O3bl
pacteHuid. Beixon pactennii Ha cynry. IlosiBieHne cCriopoBbIX pacTeHUN U
3aBoeBaHue UMH cyu. CeMeHHble pacTeHus. [IporcxoxkaeHre BETKOBBIX
pacTeHuN.

OcHOBHBIE 3TaIlbl 3BOITIOIUH )KUBOTHOIO MUpa. OCHOBHBIE apOMOP(}O3bI
KUBOTHBIX. Benzackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHHE COBPEMEHHBIX
tunoB. [lepBbie Xopa0BbIE )KUBOTHBIE. JKU3HB B BOJI€. DBOIOIMS I03BOHOYHBIX.
[Tpoucxoxaenne ampubmii u pentunuii. [IpoucxoxxaeHne MIEKONMUTAIOMINUX U
null. [Ipunnun kiroueBoro apomopdosza. OcBoeHne 6eCro3BOHOUYHBIMU U
[I03BOHOYHBIMU )KMBOTHBIMU CYILIH.

Pa3BuTtHe xu3Hu Ha 3eMJie 110 3paM U MepuojiaM: apxel, MpoTepo3oi, Najieo30i,
Me3030H, KaitH030i. O011ast XapaKTepUCTHKa KJIMMaTa U re0J0rHueCcKuX
npoueccos. [losiBiaeHNe U paclBET XapaKTEpHbIX OPTaHU3MOB. YTiIe00pa3oBaHUE:
€ro yCJIOBHS U BIIMSHUE HA Ta30BbIN COCTaB aTMOC(hepHl.

MaccoBble BBIMUpaHUS — HKOJIOTMYECKHE KPU3UCHI ITpouuioro. [pununnsl u
CJIEICTBHUS MacCOBBIX BIMUPaHU. COBPEMEHHBIHN dKOJIOrMUYECKUI KpU3HC, ETO
0COOEHHOCTH

Pa3nenst u 3agaun antponoioruu. Meto bl antpornosiorud. CTaHOBIIEHUE
IIPEJICTaBICHUN O POUCXOKAEHUM uenoBeka. COBpeMEHHbIE HayUHbIE TEOPUHU.
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CxoAcTBO yesloBeKa ¢ KUBOTHBIMU. CHCTEMATHYECKOE MT0JIOKEHUE YeTIOBEKa.
CBuieTenbCTBa CXO/CTBA YEIOBEKA C AKUBOTHBIMU: CPAaBHUTEIBHO-
MOpQoJIOTHYECKHE, SMOPHOJIOTHYECKHUE, PU3HOTIOTO-ONOXMMUYECKUE,
noseaeHyeckue. OTauuns 4eloBeKa OT KUBOTHBIX. [IpsIMOX0KIeHNE U KOMIUIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOW CUTHAJIbHOM
CUCTEMBI.

JIBrokyiue cuibl ((hakTopbl) aHTPONIOTeHEe3a: OHOIOIHYECKHE, COLUANIbHBIE.
CooTHorreHne OMOJIOTHUECKUX U COIMATIBHBIX (DAKTOPOB B aHTPOTIOTEHE3E.
OCHOBHBIE CTAJIIM AHTPOIIOTE€HE3a. ABCTPATIONUTEKH — IBYHOT'HE PEIKH JIFOEH.
YenoBek yMelblil, IEpBbIE U3TOTOBIICHMS OPYIUN Tpyaa. HenoBek NpsAMOXOIAIUN
Y TIEPBBIN BBIXOJ JItOIeH 3a mpesensl Adpuku. UenoBek reimenboeprekuii —
00K MpeIoK HeaHIePTATLCKOTO YeJIOBEeKa U YeJoBeKa pasyMHoro. Yemosek
HEaHJepTaIbCKUN KaK BUJ JOAEH X0JIOHOTO KiIuMarta. YenoBeK pa3yMHbIH
COBPEMEHHOI0 THUIIA, ICHUCOBCKUI YEJIOBEK, OCBOEHHE KOHTUHEHTOB 3a
npenenamu AQpHuky.

DBOITIOLUST COBPEMEHHOT'0 YeJI0BeKa. ECTeCTBEHHBIN 0TOODP B MOIMYJIALIUSAX
yesoBeka. MyTallMoHHbIH rpouecc u nonuMopdusm. IlonyssioHHbIe BOIHBI,
apeiid reHoB, Murpanus u «3pdext ocHoBaTess» B MOMYJISIHUIX COBPEMEHHOTO
YeJIOBEKA.

Yenoseueckue pacel. [Ionsatue o pace. bosbmme pacsl: eBponeouaHas
(eBpasmiickas), aBCTpaslo-HErpouIHast (3KBaTOpHUaIbHasi), MOHTOJIOUIHAS
(asmaTcko-aMepHKaHCKasi). Bpems u myTu pacceneHus 4eaoBeKa 10 IUIaHeTe.
EnuncTBO yenoBedyeckux pac. HayuHas HECOCTOSATENIBHOCTh pacu3Ma.
[Tprcnoco0aeHHOCTh YeI0BEKa K pa3HbIM YCIOBHSIM OKPY’KaOIEH CPebl.
Bnusiaue reorpaduueckoit cpebl U apeiida reHoB Ha MOP(OJIOTHIO U
(U3HOTIOTHIO YeIIOBEKa

DKOCUCTEMBI U MMpUCYyIHE UM 3aKOHOMEPHOCTHU

7.1

7.2

Pazpnenb! u 3anaun sxosioruu. CBsA3b IKOJIOTUU C IPYTUMH HAYKaMHU.
Mertoapl skonoruu. [loneBsie HaOMIOACHUS. DKCTIEPUMEHTHI B 9KOJIOTHH:
pHUpoIHbIe U TabopaTropHbie. MoenupoBaHUe B SKOJIOTUU. MOHUTOPHHT
OKPYIKAIOIIEH CPeIbl: TOKAIbHBIN, PErHOHALHBIN U T7100aIbHBIN

DKkoJyiornueckre GakTopbl U 3aKOHOMEPHOCTH UX JercTBus. Knaccudukarms
HKOJIOTHYECKUX (PaKTOPOB: aOMOTHYECKUE, OMOTHUECKUE, aHTpororeHHsle. O0rme
3aKOHOMEPHOCTH JACHCTBUS dKOJIoTHYecKux (akTopoB. [IpaBmno muanmyma (K.
npenrens, FO. JIn6ux). ToaepaHTHOCT. DBpUOMOHTHBIE U CTEHOOUOHTHBIE
OpPTr'aHU3MBI.

Abunotnueckue paxropbl. CBET Kak IKoJI0orHueckuii Gpaxktop. JlelcTBre pasHbIX
YYaCTKOB COJIHEYHOI'O CIIEKTPA Ha OPraHU3MBbl. DKOJIOTHYECKHUE IPYIIIBI PACTCHUI
1 )KMBOTHBIX T10 OTHOLIEHHUIO K cBeTy. CUrHanpHas posib cBera. doTonepruoausm.
TemmepaTypa kak 3Konorudeckuii paxkrop. JleiicTBue TemnepaTypsl Ha
opranu3msl. [IolK1II0TEpMHBIE U TOMOMOTEPMHBIE OPraHNU3Mbl. DBPUTEPMHBIE U
CTCHOTEPMHBIE OPTaHU3MBI.

BrnaxkHocTb Kak 3konoruueckuii ¢paxtop. [Ipucrnocodnenus pacteHuii K
HOJ/IepKaHUI0 BOAHOro OanaHca. Kinaccudukaryst pacTeHui o OTHOLIEHUIO K
BoJie. [Ipucnocobnenns >KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenbl 0OMTaHUS OPraHU3MOB: BOAHAsA, HA3€MHO-BO3/IylIIHAs, IIOYBEHHAS,
riyOMHHAs OANOYBEHHAs, BHYTpUOpraHu3MeHHast. OU3HKO-XUMUYECKHE
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0COOEHHOCTH cpejl 00MTaHus opranu3moB. [IpucnocoGienust opraHu3mMoB K
’KM3HH B PA3HBIX Cpeax.

buonorudeckue putmsl. BHennue u BHyTpeHHHE pUTMBl. CyTOUHBIE U TOIUYHBIE
put™melL. [Iprcnoco01eHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM YCIIOBHH
KHU3HU.

Kuznennsie popmbl oprann3MoB. [lonsitue o xxu3HeHHOU popme. KuzHeHHbIE
(bopMBbI pacTeHU: 1epeBbsl, KYCTAPHUKH, KyCTAPHUYKH, MHOTOJIETHUE TPABHI,
OJHOJIeTHUE TPaBbl. JKu3HEHHBIE (POPMBI )KUBOTHBIX: THUAPOOHUOHTHI, T€OOHUOHTHI,
a3poOHOHTBI. OCOOEHHOCTH CTPOEHMS U 00pa3a >KU3HU.

buotnyeckue ¢pakropsl. Buabl OMOTHYECKHX B3aMMOICHCTBHI: KOHKYPEHIIHSA,
XHUITHUYECTBO, CUMOMO3 U ero ¢popmsbl. [lapasutusm, koonepanus, MyTyaausm,
KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxyieOHN4YecTBO). Herpoduueckue
B3aUMOJICHCTBUS (TOomMueckue, popuyeckue, hadbpudeckue). 3HaUeHHE
OMOTUYECKHMX B3aUMOJICHCTBU JUISI CYIIECTBOBAHMS OPTaHU3MOB B Cpejie
obutanus. [IpyHINI KOHKYPEHTHOTO UCKIIFOUEHHUS

DKOJIOTMYECKHE XapaKTepUCTUKU nonmy sy, [lomynsamnus kak Ouonoruyeckas
cucrema. Poirb HEOHOPOAHOCTH cpeibl, (hru3nyecknx 6apbepoB U 0COOEHHOCTEH
OuosIoruy BUJ0B B (POPMUPOBAHUM IPOCTPAHCTBEHHON CTPYKTYPHI MOIMYJIALUH.
OcHOBHBbIE TIOKA3aTeNN NOMYJISILIUNA: YUCIEHHOCTb, IUIOTHOCTh, BO3PACTHAS U
II0JI0Basl CTPYKTYPA, POKIAEMOCTb, IPUPOCT, TEMIT POCTA, CMEPTHOCTb, MUTPALIUS.
DKojorudeckasi CTpykrypa nonyiasuuu. OLeHKa YUCIEHHOCTH MOMYJISIUH.
JluHaMuKa MONYJISIMMY U €€ peryisiuusa. buotudeckuii moTeHnyan nomnyJsum.
MonenupoBanue TMHAMUKU nomyisiyy. KpuBble pocTta YMCI€HHOCTH
nonysauuu. Kpussle BbDKUBaHUA. Perymsius YucIeHHOCTH NOMYJIALU: pojb
(akTOpOB, 3aBUCSIINX U HE 3aBUCAIINX OT INIOTHOCTH. DKOJOTHUECKUE CTPATETUN
BHu10B (I- u K-cTparerun).

[TonsTHE 006 YKOIOTHYECKOM HUIlIEe BUAa. MecToobuTanne. MHOroMepHast MOJIEib
skojornyeckor Humm Jx. M. XatunHcoHna. Pazmepsl 3K0I0rnyeckoi HUILIY.
[ToTeHunanbHas U peain30BaHHas HUILU.

Bun kak cucrema nomynsuuii. Apeassl BUI0B. BUbl U MX j)KH3HEHHBIE CTPATETHH.
3aKOHOMEPHOCTH NOBECHUS U MUTIPaLlUil )KUBOTHBIX. buosiornueckue nHBa3uu
qy»XEPOJHBIX BUJIOB

CoobmiectBa oprann3MoB. buoiieHos u ero crpykrypa. CBsizu Mexay
opraHu3zMamu B OMOIIeHO3e. DKOCHCTEMa KaK OTKpbITas cucteMa (A.Jx. Tencn).
@OyHKIMOHAIbHBIE OJIOKH OPraHU3MOB B IKOCHCTEME: IPOAYLIEHThI, KOHCYMEHTHI,
penyuentsl. Tpopuueckue ypoBHu. Tpopuueckue 1enu u ceTu. AGMOTHYECKHUE
6moku skocucteM. [TouBsI U MBI B 3KOCHCTEMax. KpyroBopoT BemiecTB U MOTOK
SHEPIUu B 3KOCHCTEME.

OcHoBHbIE TIOKa3aTeNn IKocucTeMbl. broMacca 1 npoaykius. JK0JIOrHuecKre
UPaMU/Ibl YMcesl, 0MOMAacChl U SHEPTUU.

HanpagieHnHble 3akOHOMEpHbIE CMEHBI COOOIIECTB — cyKiieccuu. [lepBuunbie u
BTOPUYHBIE CYKLIECCUU U MX NPUYUHBL. AHTPOIIOT€HHbIE BO3/IEHCTBUS Ha
cykueccun. Kinrumakcnoe coobiectBo. buopasHooOpasue u noiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTONUUBOCTH COOOIIECTB.

[Tpupoanbie 3KOCUCTEMBI. AHTPOIOTE€HHBIE IKOCUCTEMBL. ATPO3KOCHCTEMA.
ArpoueHo3. Paznuuuns Mexay aHTpOIIOT€HHBIMU U IPUPOAHBIMH S3KOCUCTEMaMHU.
YpOoskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['opockas diopa u
¢dayna. CuHaHTponu3anus ropoackoil paynsl. buonornyeckoe u X031iCTBEHHOE
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3HAYCHHUE arpodKOCHUCTEM U YpPOOIKOCHUCTEM. 3aKOHOMEPHOCTH (hOPMHUPOBAHHMS
OCHOBHBIX B3aUMOJEHCTBUI OPTraHU3MOB B SKOCUCTEMAX.

[Tepenoc sHEeprun 1 BEUIECTB MEKIY CMEKHBIMUA SKOCUCTEMAaMU. Y CTOWYHUBOCTh
OpPraHU3MOB, MOMYJIALHNN U SKOCUCTEM B YCIIOBHUSIX €CTECTBEHHBIX U
AHTPOTIOT€HHBIX BO3JCHCTBUI

buocdepa — obmiemanerapraas 06009Ka 3eMIIH, T/I€ CYIIECTBYET WITH
cyliecTBoBasna xu3Hb. Yuenue B.M. Bepuaackoro o 6uocgepe. Obnactu
ounocdepsl u e€ cocras. JKuBoe BemecTBo Onochepsl U ero PyHKITUH.
3aKOHOMEPHOCTH CcyliecTBOBaHMs Orocdepbl. OcobeHHoCTH Ouocheps! Kak
I00abHOM SKocHucTeMbl. J[mHaMudeckoe paBHoBecue B orocdepe. KpyroBopoTsl
BEILIECTB ¥ OMOT€OXMMUYECKUE IUKIIBI (Yriepo/a, a30Ta). PUTMHYHOCTE sIBIICHHI
B Ouocdepe.

3oHanpHOCTH Ouochepsl. [lonarue o 6mome. OCHOBHBIE OMOMBI CYIITU: TYHPA,
XBOWHBIE JIeca, CMEIIAaHHbIE W IMPOKOIMCTBEHHBIE Jieca, CTETH, CaBaHHHbI,
MYCTBIHH, TPOITMYECKHE JIeCa, BBICOKOTOPBs. KiMMaT, pacTUTEebHBIIN U )KABOTHBIH
MHUp OMOMOB CYIIITH.

CtpykTypa U (YHKIIHS )KUBBIX CUCTEM, OLICHKA UX PECYpPCHOTO MOTCHIMAA U
onochepHbIX GyHKIUN

DKOJIOTHUECKHE KPU3UCHI M X TPUINHBL. Bo3eicTBue yenoBeka Ha Ouochepy.
3arpsi3HeHUE BO3AyIIHON cpenbl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOJHOM CpeIbl.
Oxpana BoJIHBIX pecypcoB. Pazpymienue mouBsl. OXpaHa MOYBEHHBIX PECYPCOB.
N3menenue kinnmara.

AHTPOIIOTr€HHOE BO3JECHCTBUE HA PACTUTEIBbHBIA U )KUBOTHBIN Mup. OxpaHa
PacCTUTEIBHOTO U )KMBOTHOTO MHpa. OCHOBHBIE IPUHIIUIIBI OXPAHBI IPUPOIBL.
Kpacubie kauru. Oco6o oxpansiembie pupoaabie Tepputopuu (OOIIT).
Boranuueckue cazibl ¥ 300JI0TMUECKUE TAPKH.

OcCHOBHbIE TPUHIUIIBI YCTOMYUBOTO Pa3BUTHUS YEJIOBEUECTBA U MPUPOJIBL.
PanronansHOE NpUpOA0OIIONB30BaHUE U COXPAHEHNE OMOJIOTMYECKOTO
pazHooOpa3us 3emin
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

* buonorus, 10 kmacc. Yrinyonennsiit ypoBens / [Taceunuk B.B., Kamenckuit
A.A., Py6bnioB A.M. u npyrue /Ilox pen. [laceunuka B.B., Akironepaoe
obmectBo «M3naTenscTBO «IIpocBeiieHne»

* buonorus, 11 knacce/ Ilaceunuk B.B., Kamenckuii A.A., Pyouos A.M. u npyrue
/Mlon pex. Ilaceunuka B.B., AknnonepHnoe o6mectBo «M31aTeascTBo
«IIpocBemenue»

* buonorus, 11 knacc. Yrny6nennsiii yposens / [Tonomapésa 1.H., Kopuunosa
O.A., JlJomununa T.E. u apyrue; nox penakiuei [lTonomapépoit 1.H., O6mecTBo
C orpaHUYeHHON 0TBeTCTBEHHOCThIO M3narenbckuii ieHTp « BEHTAHA-T'PA®y;
AxrmmmonepHoe o0miecTBo «M3marenberBo «lIpocBemenne»

METOANYECKHUE MATEPHUAJIBI JJIS1 YYUTEJIA
1.http://www.e-osnova.ru/- Xypuan «buosnorus. Bee maist yuurens!»

2. http://digital.1september.ru — O6mepoccutickuii npoekt «Illkona uppoBoro
BEKaY.

3. http://school-collection.edu.ru - Koutekmust i poBbIx 00pa3oBaTeIbHbIX
peCypcoB.

4. http://www.electroniclibrary21.ru - Dnekrponnas oubauoreka 21 Beka.

5. http://www.ege.edu.ru - OdurransHbii HHGOpMaIMOHHBIHA TopTan EID.
6. http://www.zavuch.ru - Caiit a1 yauTene.

7. http://ecosystema.ru - DKoJ0rHIeCKHi EHTP « IKOCUCTEMA.

8. http://letopisi.org - JIeromucu.

9. http://nsportal.ru - ConmansHas ceTb paOOTHHUKOB 00pa30BaHHSI.
10.http://proshkolu.ru— becrunaTHbli HIKONIBHBIN TOPTAIL.
11.http://infourok.ru - becrutaTHbIN KOHCTPYKTOP CAWTOB ISl yUUTEIIS.
12.http://multiurok.ru - BecrmaTHBIN KOHCTPYKTOP CAWTOB JIJIST YUUTEIIS.
13.http://bio.1september.ru - « uny Ha ypok Ouonorun. 1 ceHTIOPS».
14.http://dnevnik.ru - JlneBHUK.pY.

15.http://lwww.krugosvet.ru - Dumukioneaus Kpyrocser.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCHI CETH
HUHTEPHET
1. http://school-collection. edu. ru/catalog/rubr/ab8c-11db-
bc9a66/76534/?interface=pupilclass=47 subject=27
3. http://files. school-collection. edu. ru/dlrstore/e984c07cda-
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8cdc9a66/03_02_01_05.swf

4. http://files. school-collection. edu. ru/dlrstore/e984c07dda-8cdc9a66/index.

5. http://fcior.edu.ru

6. http://www.edu.ru/

7. http://window.edu.ru/

8. http://bio.1september.ru/

9. http://www.darwin.museum.ru/

10.
11.
12.
13.
14.
15.
16.
17.

http://www.gbmt.ru/

http://www.paleo.ru/museum
http://www.education.spb.ru/gtp/gtp.htm
http://http://bella-terra.

http://bella-terra.hotbox.ru.
http://express.irk.ru/sc/ecology/azbuka/index.htm.
http://www.refer.ru/9838

http://school-collection. edu. ru/catalog/rubr/ab8c-11db-

bc9a66/76535/?interface=pupil class=47 subject=27

18.

http://school-collection. edu. ru/catalog/rubr/ab8c-11db-

bc9a66/76535/?interface=pupil class=47 subject=27

19.

http://files. school-collection. edu. ru/dirstore/e984c07cda-

8cdc9a66/03_02_01_05.swf
20. http://files. school-collection. edu. ru/dlrstore/e984c07dda-8cdc9a66/index.

htm

htm

21.text=%CF%F0%E8%F0%EE%E4%ED%FBY%ES+%E7%EE%EDY%FB+%C7
%ES%ECY%EBY%ES tg= interface=catalog

22. chool-collection.edu.ru/catalog/rubr/a6009585-8b8c-11db-b606-
0800200c9a66/76562/?interface=pupil class=47 subject=26

23.

iles.school-collection.edu.ru/dlrstore/226530b6-6a49-4b2a-8f42-

4255¢3bd86cd/%5BBI9ZD_12-02%5D_%5BIL_03%5D.htm

24,
25.

https://www.youtube.com/watch?v=otlreXzFH2g
http://files.school-collection.edu.ru/dlrstore/740e2d2a-8b8c-11db-b606-



