MHHHUCTEPCTBO MPOCBEIIEHUSA POCCUICKOM ®EJEPAIIIN
MunncrepcTBO 00pa3oBanusi U Hayku Huskeropoackoi odaacTu

AaMunucTpanus BockpeceHCKoro MyHUIIMNAJIbHOIO OKPYyra

MAOQOY Bockpecenckas CIII
PACCMOTPEHO YTBEPXIEHO
[lemarornueckum JIMpEKTOpOM HIKOJIBI

COBCTOM IIKOJIbI

3eneHoB A.A.
[Tpukaz Ne252(0) ot «27»
aBrycra 2025r.

[Iporokon Nel ot «27»
aBrycra 2025T.

PABOYAS ITIPOTPAMMA
(ID 7526019)

yueOHoro npeamera «buosiorusi. Yriy0JieHHbI YPOBEHb»

st ooyuatomuxcs 10 —11 kmaccon

p-ni. Bockpecenckoe 2025



MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1mo ydeOHOMy mpeamery "buomorus" (mamee - Ouosorus) Ha
YpOBHE cpeqHero obmiero obpazoBaHusi pazpaboraHa Ha ocHoBe DeaepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii Deneparum,
dI'OC COO, Konnenuuu npenoaaBaHus ydeOHoro mnpeamera «buomorus» wu
OCHOBHBIX MOJIOKEHU (PenepanbHoi paboueit mporpaMmMbl BOCIIUTAHUS.

VYueOubiii npeamer «buomnorus» yriayonéHHoro ypoBHsS uzydeHus (10—11
KJIACChI) SIBIISICTCSI OJIHUM M3 KOMIIOHEHTOB IpeaMeTHoW obnactu «EcrecTBeHHO-
HayuyHble mpenMeTs». CoriacHo mnonoxkenusM DPI'OC COO mnpodunbHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
mubdepeHnranun  00ydeHUsT Ha YPOBHE CpeAHEro oOmiero oOpa3oBaHUS U
IpU3BaHbl OOECHEUNUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOILIUM, CPEIHUM
o01IUM, cpeHUM TTPOoeCCUOHATIBHBIM U BBICIITUM OoOpa3oBaHueM. B To ke Bpems
KOKIBIA M3 OJTUX YYEOHBIX TPEAMETOB JODKEH OBITh OPHEHTHPOBAH Ha
MPUOPUTETHOE pelIeHUEe 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M Pa3BUBAIOIINX
3a/lay, CBS3aHHBIX C TpodopueHTanueln o0yJaroumxcsi U CTUMYJIUPOBAHUEM
UHTEpeca K KOHKPETHOM 00JIaCTM HAay4yHOTO 3HAHUS, CBSI3aHHOTO ¢ OMOJIOTHEH,
MEIUIMHON, 3KOJIOTUEH, ICUXOJOTUEHN, CIIOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma mo yueOHoMy mnpenMery "buosorus" naér mpejacTtaBieHHE O
Heau M 3ajadax u3ydeHust ydeOHoro mnpenmera «buonorus» Ha yrayOnéHHOM
YPOBHE, OIpeneNseT 00s3aTreabHoe (MHBapUaHTHOE) MIPEIMETHOE COIepKAHKE, €r0
CTPYKTYPUPOBAaHHME IO pas3ieliaM M TeMaM, paclpeielieHne Mo Kiaccam,
PEKOMEHIYeT MOCIeA0BATEIbHOCTh H3Y4YEHHs YYEOHOro marepuana ¢ Yy4ETOM
MEXMPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH y4eOHOTO MpoIiecca,
BO3pPAaCTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B mporpamme 1o Ouonoruu
pealin30BaH MPUHIUI MPEEMCTBEHHOCTH C M3yYE€HHUEM OHOJOTMU Ha YpPOBHE
OCHOBHOIO  o0miero oOpas3oBaHusi, Oyarojaps 4YeMy [POCMaTPUBAETCS
HaIlpaBJIeHHOCTh HA  TMOCJEAYIOllee pa3BUTHE  OHOJOTMYECKUX  3HAHUM,
OPUEHTHPOBAHHBIX Ha (POPMHUPOBAHME €CTECTBEHHO-HAYYHOI'O MHUPOBO33pPEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEICTaBICHUM O 310pOBOM 00pa3e >KWU3HM, Ha
BOCIIUTaHHE OEpeKHOTO OTHOUICHHMsS K OKpyKawolled npupogHoi cpene. B
nporpaMme Mo OMOJIOTMM TaKKe IMOKa3aHbl BO3MOXHOCTH YYEOHOro mnpeaMera
«buonorusiy B peanuzanuu  TpeboBanuit PIOC COO Kk MIaHUPYyEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydeHUS U B
(GbopMUPOBAaHUK OCHOBHBIX BHJIOB y4€OHO-MO3HABATEIBHON  JESITENHbHOCTU
oOy4JaronmMxcst MO OCBOCHHUIO COJIEpPKaHUSI OHOJOTMYECKOro o0Opa3oBaHHUs Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpegHEro obmiero oopa3oBaHUs
3aBepuiaeT Ouojormueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha



pacuiMpeHyre U yriyOjeHue 3HaHUWi OOy4arolMXCsl O >KMBOM MpPUPOJIe, OCHOBAaX
MOJIEKYJIIPHON W KJIETOYHOW OMOJIOTHH, SMOPHOJIOTUUA W OHOJOTUU Pa3BUTHS,
TEHETHKH, CEJICKI[UU, OMOTEXHOJIOTUU, YIBOIOIIMOHHOTO YYSHUS U DKOJIOTHH.

Wzyuenne ydeOHOro mnpeamera «buonorus» Ha yriyOJIeHHOM YpOBHE
OPUEHTHUPOBAHO Ha IOATOTOBKY OOYYaOIIMUXCA K MOCIEAYIOIIEMY IOIYyYEHUIO
Ouonornyeckoro  oOpa3oBaHMsl B By3ax M  OpraHu3alusxX  CpPEIHEro
npodeccruoHanbHOro oopa3zoBanusa. OCHOBY €ro cojJiepKaHHusl COCTaBIIsIET CUCTEMA
OMONOTMYECKUX  3HAHUW, TMOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3JeioB OMOJIOTMH HAa YPOBHE OCHOBHOIO
oOmero obpazoBanus, B 10—11 knaccax 3Tu 3HaHUA TOJY4YarOT pa3BuTHE. Tak,
pacmdpeHsl U YriyojieHbl OHOJIOTMYECKHE 3HaHMsSI O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHU3ME YeJOBEKa, OOLIMX 3aKOHOMEPHOCTSX JKU3HH,
JOTIOJTHUTENBHO BKJIKOYEHBI OMOJIIOTMYECKUE CBEAEHUS TPUKIIAHOTO U MOMCKOBOIO
XapakTepa, KOTOPble MOXHO HCIIOIb30BAaTh KaK OPUEHTHPHI JJIsl MOCIEIYIOUIErO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSAMM, IOJYYEHHBIMH OOYYaIOIIMMUCS IMPU H3YyYEHUU
$u3MKY, XUMHH, Teorpaduy U MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMYy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBIM M 3BOJIIOLIMOHHBIA TOAXOAbl K HW3YYEHHIO OHOJIOTHUH.
CorylacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE IS JKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OPTraHU3ALMH, 3BOJIOLMHM OPraHMYECKOro Mrupa Ha 3emiie,
COXpaHEeHUsi OMOJIOTUYECKOro pa3HooOpaszus 1utanetsl. Tak, B 10 kmacce
M3Y4YalOTCSi OCHOBBI MOJICKYJIPHOM M KJIETOYHOM OHMOJIOTMH, AMOPHOJIOTUU U
OMOJIOTUU PA3BUTHUSI, TEHETUKA W CEJEKUUH, OMOTEXHOJIOTMM U CHUHTETUYECKOMN
OMOJIOTHH, aKTYaJU3UPYIOTCSA 3HAHWUS OOyYaroOUIUXCsS IO OOTaHUKE, 300JIOTHH,
aHatoMuu, (usmonoruu uenoreka. B 11 kiacce wu3ydaroTcsi 3BOJIOIMOHHOE
y4€HHUE, OCHOBBI KOJIOTUHU U y4eHHUE 0 Ouocdepe.

VYuebnsiii npeamer  «buonorus»  mpu3BaH  00€CIEUUTh  OCBOEHUE
00y4aroUMHUCS OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIeH, IPUHIUIIOB U MPaBUJI,
JIeXKAIINX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOCHHHM, MHOTO000pa3MH MU OCOOCHHOCTSX KIETKH, OpraHu3Ma, IMOMyJIsIuH,
OMOLIEHO3a, 9KOCUCTEMbI, O BBIAAIOUINXCS HAYYHBIX JOCTUKEHUSAX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, IPUKIAAHBIX aCTIEKTaX OMOJOrMYeCKUX 3HaHUM. [[ns
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydarommxcs K OHOJIOTUH Hapsay co
3HAYUTEIbHBIM 00BEMOM TEOPETHUECKOIO0 MaTepHalia B COACPKAHUU MPOTPAMMBbI
1Mo OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBJICHHUS W Pa3BUTHUS
TOM WM MHOW o00nacTu OWOJIOTMM, BKJIAJOM OTEYECTBEHHBIX M 3apyOeiHBIX
YU€HBIX B PEIICHUE BAKHEUIIUX OMOJIOTMYECKUX U SKOJIOTUYECKUX TTPOOIIEM.



[enp uzyuenus yueOHoro npeamera «bruonorus» Ha yriiyoJ€HHOM YPOBHE —
OBJIaJIcHWE  OOYyYalOIIMMHUCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEHHE YMEHHU
UCIIONIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HHTEpECa K OMpeAeNEHHON 00acTu
npo(hecCHOHANBFHOM JAESITENbHOCTH, CBSI3aHHOW C Ouosoruei, Wi K BBIOOpPY
y4eOHOTr0 3aBeICHUS 1JIs1 MTPOJIOJKEHUS OMOJIOrMYEeCKOTr0 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buomorus» Ha
yIIyOI€HHOM YPOBHE 00€CTIEYMBACTCS PEIICHUEM CIISIYIOMINX 3aa4:

OCBOEHHUE O0YYAIOMIMMHUCA CHUCTEMBbI OMOJOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTHUECKUX TEOPHSIX, KOHICIIIUAX, TUTIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBUJIaX, COCTABIISIIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MUpa; O
CTPOEHUHU, MHOTo0Opa3uM U OCOOCHHOCTSX OHUOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONYJIALHMS, BUA, OMOTeOLEeH03, Onocdepa); 0 BBIAAIOUIUXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEOBAHUAX B OMOJIOTHH;

O3HAKOMJIEHUE OOYyYarolMXCsi C METOJaMU IO3HAHMSI KUBOW MPHUPOJBIL:
UCCIIEIOBATEIbCKUMUA ~ METOJaMH  OMOJIOTUYECKMX HayK (MOJIEKYJIIpHOM U
KJIETOYHOW OHMOJOrHMM, SMOpUOJIOTMM U OWOJIOTMM pPa3BUTHUS, TEHETHKU WU
CEeNIEKIINM, OWOTEXHOJOTUM W CHHTETUYECKOW OWOJIOTHH, TMAaJCOHTOJIOTHH,
DKOJIOTUH);  METOJIaMH  CaMOCTOSITEIBHOTO  TMPOBEAEHUS  OMOJOTHYECKHX
uccilenoBaHuii B JjabopaTtopum W B mpupone (HabOmoleHue, HM3MEpeHue,
HKCIIEPUMEHT, MOJICITUPOBAHHUE);

OBIaficHHe OOydYalOMMHUCS YMEHHUSIMU: CaMOCTOATEIBHO  HAaXOMWTh,
aHAJIM3UPOBATh W HCIIOJIB30BATh OMONOTHMUYECKYI0 HH(OPMAIINIO; TOIH30BATHCS
OMOJIOTMYECKOM TEPMUHOJIOTMEH M CUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M COLUAJIbHO-3KOHOMUYECKHMU U  3KOJIOTMYECKUMHU
npobiieMaMu 4YeJIOBEYECTBA; OLEHUBATH IOCIEJICTBUS CBOEU NEATENbHOCTH IO
OTHOIIICHUIO K OKpPYXKalIlel NpUpPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3MIOPOBBI0  OKPY)KAIOIIMX JItOJIeH; OOOCHOBBIBAaTH W  COONIOAATH  MEpBI
npodritakTUKA WHGEKITMOHHBIX 3a00J€BaHNl, MpaBUIa TTOBEACHUS B MPUPOJIC U
oOecrieueHus 6€30MaCHOCTH COOCTBEHHOM KU3HENEATCILHOCTH B UPE3BBIYANHBIX
CUTyallsIX ~ MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa, XapaKTephu30BaTh
COBpEMEHHBIC HAyYHBIC OTKPHITUS B 001aCTH OMOJIOTHH;

pa3BuTHE y 00YYaIOMINXCSI MHTEIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
B IMPOLECCE 3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBHITUSIMU U COBPEMEHHBIMHU
UCCIICIOBAaHUSIMH B OWOJIOTHH, pEIIaeMbIMH €0 MpoOjIeMamMu, METOI0JIOTHEH
OHOJOTUYECKOTO UCCJIeI0BAHMSI, IIPOBEICHUS AKCIIEPUMEHTAIIbHBIX
UCCJIEIOBAHUM, pelIeHHs] OMOJIOTMYECKUX 3a7a4, MOJECIUPOBAHUS OMOJIOTUYECKUX
00OBEKTOB U MPOIIECCOB;



BOCIIUTAHUE Yy 00YyYaIOMXCsl IIEHHOCTHOTO OTHOILEHHUS K JKUBOW MPUPOJE B
1[EJIOM M K OTJIEJIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUYECKOH,
IFeHEeTUYECKOM TpPaMOTHOCTH, OOIIeHl KyJIbTYypbl TMOBEIACHUS B MPHUPOJE;
WHTETPAlNHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

NpuoOpeTeHre  OOYYAIOMIMMUCA  KOMIIETEHTHOCTM B pPallMOHAIILHOM
IPUPOIOIIOIL30BaHUN (COOJIO/ICHNE TPaBUJ TOBEIEHUS B MPHUPOJE, OXPAHbI
BUJIOB, DKOCUCTEM, OUOChephl), COXpaHEHUU COOCTBEHHOIO 37I0POBBS U 3/I0POBbS
OKpyXXammux Jrojned  (cobmiomeHuss wMep mnpodunaktuku — 3a00JIeBaHUH,
oOecrieueHne 0€30MaCHOCTH JKU3HEACATEILHOCTH B YPE3BBIUAWHBIX CHTYAIIHSIX
NPUPOJHOTO M  TEXHOTEHHOTO XapakTepa) Ha OCHOBE  HCIIOJIb30BaHUs
OMOJOTUYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM JKU3HU;

CO3JaHMEe  YCIOBUH  JUIsi  OCO3HAHHOTO  BBIOOpA  OOYYaIOIIUMHUCS
VHIMBUTyaJIbHOU o0Opa3zoBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
NocCJIeayoIeMy TpO(EeCCHOHATILHOMY CaMOONPEEICHUI0, B COOTBETCTBUM C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSIMU PETHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OHUOJIOTMU Ha YIITyOJICHHOM
YpOBHE cpeaHero obiiero oopazoBanus, coctasiser 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Hefiento), B 11 kimacce — 102 vaca (3 yaca B HeZIeno).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBIISIETCS. ¢ YYETOM CHEnupUKU €ro COoJAep KaHWs W HaINpaBIEHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOro oOpa3oBaHMs B OpraHU3AIMSAX CPEIHETO
po¢eCCUOHAIBHOTO U BBICIIETO 00pa3oBaHMUs.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YpPOBHE
SBJISIETCA TPOBEACHUE JAa0OpAaTOPHBIX M TMpakTHUecKux pador. Takke ywactue
OOy4YaronMXcs B BBIMOJIHEHUH MPOEKTHBIX U Y4eOHO-MCCIIEI0BATENHCKUX PaboT,
TEMaThKa KOTOPBIX OMPEIEISETCS ydYUTeIeM Ha OCHOBE HWMEIOIIMXCSA
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIIOBUH.



COJEPXAHUE OBYUYEHUA
10 KIIACC

CopnepkaHue mporpaMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOIOUT B IMPOBEPKY
rocynapctBeHHo# utorooi arrecraiuu (I'MA).

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHass OMoJIorus — KOMIUIEKCHas: Hayka. KpaTkas uCTopusi pa3BUTHS
Ouonoruu.  buonormdyeckue HaykKMu M HU3y4yaeMble MMH  MOPOOJIEMBI.
@OyHaaMEHTaJbHbIE, TPUKIAJHBIE W T[OUCKOBBIE HAy4YHBIC MCCIIEIOBAaHUS B
OHOJIOTUH.

3HayeHue Ouosoruu B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl Mmupa. IIpodeccun, cBsizanHbie ¢ Ouosnoruedd. 3HaueHHEe OHOJOTUU B
[PAKTUYECKOM JEATECIIBHOCTA 4YEJIOBEKa: MEIULMHE, CEIbCKOM XO3SMCTBE,
IIPOMBILIJIEHHOCTH, OXPaHE IPUPOJBL.

JleMoHCTpauumn

[Toptpetsi: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBuH,
V. I'apgent, I'. Mennens, B. . Bepnanckuii, U. I1. I1aBnos, U. 1. Meunuxkos, H.
. Basunos, H. B. TumodeeB-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabnuipel U cxembl: «CBsI3b OMOJOTUM C JIPYTUMHU Haykamuy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3YyYEHHUE

KuBble cucTteMbl Kak mpenMer u3ydeHus Ouonoruu. CBOMCTBA >KHBBIX
CUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHMCKPETHOCTb U LEJIOCTHOCTb,
CIOXXHOCTh M YIHOPAIOYEHHOCTh CTPYKTYPhI, OTKPBITOCTh, CAMOOpPraHU3aIus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, K3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHus3aldd HKUBBIX CHUCTEM: MOJICKYJSIPHBIM, KIJIIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOIYJISILIUOHHO-BUI0BOM, 9KOCHUCTEMHBIM
(bmoreoneHoTnyeckuit), OmochepHniii. Ilporecchl, MPOMCXOIAIINEC B KHUBBIX
cucremax. OCHOBHbIE Mpu3HAaKK KuBoro. JKu3Hb kKak (opmMa cyliecTBOBaHUs
Marepuu. Hayku, n3ydaronime ,uBbl€ CUCTEMbI HA PA3HBIX YPOBHSIX OpTraHU3AIUU.

N3ydenue xuBbIX cucTeM. Meroapl Ouonormyeckoil Hayku. HaOmromenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3als, MeTaaHanus3. lloHdaTue o 3aBuCUMOu u
He3aBUCUMOM TniepeMeHHOU. [lnanupoBanue »skcnepumenta. IlocraHoBka u
npoBepka rumnore3. HyneBas runores3a. [lonsartue BoIOOpKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouosornueckux JaHHbIX. OIl€HKAa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbTaToB. [IpyUuMHBI WCKaXX€HUS PE3yJabTaTOB »JKcrepumeHTa. [lonsthe
CTaTHCTUYECKOTO TECTA.

JleMoHCTpauu



Tabmuubl u cxembl: «OCHOBHbIE TpPHU3HAKU KU3HW», «buomornueckue
cucrtembl», «CBOWCTBA KUBOW MaTEpUN», «YPOBHU OPraHU3aLMHU KUBOU
npuponab», «CTpOeHHE MKUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «bmoreomenos», «buocdepa», «Metombt
V3yYEHUS )KUBOU MPUPOJIBD».

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

IIpakTnueckas padora «lcnonp30oBaHue pa3IMyHBIX METOHNOB IIPH
V3YyYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTku

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS eAUMHUIIA KuBOro. Mcropus
oTKpbITUs KieTku. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHbIE MOJOXKEHUS COBPEMEHHON KJIETOUYHOM
TEOPHUH.

MeTonbpl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTMH:  MHUKPOCKOHS,
xpomartorpadus, 3eKTpodope3, METOJ, MEUEHBIX aTOMOB, auddepeHIranIbHOoe
HEeHTpUyTUpoBaHUE, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢urcuposannvix
K1emokK. DIEKTpOHHasi MUKpockonus. Kougoxanvuas muxpockonus. Bumanvnoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabnuipl U cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI,
«Hcropus pazBUTHA METOAO0B MUKPOCKOTIUI.

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pPacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTnueckass padora «V3yueHue METOAOB KJIETOYHOM OUOJIOTUM
(xpomartorpadus, aektpodope3, auddepeHanbHoe HeHTpUGYTHUpOBaHUE,
[TLIP)».

Tema 4. XumMmunueckasi OpraHu3anusa KJIeTKU

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIEMEHTHI.
Bona u €€ posib Kak pacTBOpPUTENs, PEarcHTa, y4acTUE€ B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIoperyasanuu. MuHepalibHble BEIIECTBA KJIETKH, WX OHOJOTHYECKas
posb. POJIb KATHOHOB M AaHUOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKUA. buonormueckue mnonaumepnl. benku.
AMMHOKHCIOTHBIN cocTaB 0enkoB. CTpykTypbl OenkoBoil MoJekybl. [lepBuunas
CTpyKTypa Oeika, MenTujaHas CBs3b. BTopuuHas, TpeTuyHas, YeTBEPTUUHAS
cTpykTypbl. JleHatypauus. CoiictBa OenkoB. Knaccudukanuss — OGenkos.
buonornyeckue Gpynkmum 6enkoB. [Ipuonsi.



Yraesoasl. MoHOCaxapupl, AMCaXapyuibl, OJIMTOCAXapUIbl U MOJTUCAXapHIbIL.
OO6mumii 1IaH CTPOeHUS U (PU3UKO-XMMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue QpyHKIIMM YTII€BOIOB.

Jlumunet. I'uapodunbHo-TUapOodhoOHEBIE cBOMcTBA. Kitaccuduxarus munuaos.
Tpurnunepunbl, ¢GocPoaunuasl, BOCKH, cTepounbl. buomornmueckwe QyHKIUU
munuaoB. OOIue cBONCTBAa OMOJIOrMYECKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTD K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK m PHK. CrTpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. [lpunnun komrmuiementapuocTtu. IlpaBmiio Yapradda. Crpykrypa
JAHK — nBoiinast cnupans. MectoHaxoxaeHue u ouonornueckue gpynkuun JJTHK.
Buasl PHK. ®yukunu PHK B kiietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUMKH, X (DYHKIIMH B
Kkietrke. [pyeue mykneozuompugocgpamer (HT®). CexenupoBanue JIHK.
Memoowl eenomMuxu, mpaHcKpunmoMuKu, nPomeoMuKu.

CtpykTypHas Ouoisiorusi: OMOXUMUYECKHEe U OMo(U3NYECKrUe UCCICIOBAHMUS
CocTaBa W MPOCTPAHCTBEHHOM CTPYKTYpbl OuoMonekyn. Mooeruposarue
CMpYKmMypsl U QYHKYUti OUOMONEKY U UX Komniekcos. KomnvromepHuiti Ousaun u
oOpeanuyeckul Cunmes OUOMOJEKY U UX HENPUPOOHBIX AHANO208.

JlemoHcTpanuu

[Toprpetsr: JI. [lonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Huarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXHUBOU
npupoze», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU IIPUPOAEY.

Tabmuubr u cxembl: «llepuoamyeckass Tabnuia XUMHYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJb», «BemectBa B coctaBe opraHu3moBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MoOJeKylbl», «CTpoeHHe MOJIEKYI
yrieBooBy», «CTpoeHne MOJIeKyn JIMOuAoBY», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenne Monekyibl ATOy.

O6opynoBaHue: XUMUYECKasl MOCya U 000PyI0BaHKE.

JlabopaTtopnasi pab6ora «O0Hapyx)eHHE OEITKOB C TTOMOIIBIO KaYeCTBEHHBIX
peakuuii».

JlaGoparopnass  padora  «lccrmemoBaHue — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIUYHBIX OPTaHU3MOB).

Tema S. CTpoeHue 1 QyHKUMH KICTKH

Tumbel KIETOK: JyKapuoTHYecKas U Ipokapuoruyeckas. CTpyKTypHO-
GbyHKUIHOHATIBHBIE 00pa30BaHUS KIETKH.



CrpoeHue npokapuoTHueckoi kieTku. Knetounas crenka 0akTepuii U apxeil.
OcoOEHHOCTH CTPOCHHSI TEeTepOTpPOGHONM U aBTOTPO(GHON MPOKAPUOTUYECKHUX
KJIETOK. MecTo U poJib TPOKapuoT B OMOIIEHO3aX.

Crpoenue U (YHKIITMOHUPOBAHHE AYKapUOTHUYECKOU KJIETKH.
[Tna3matuueckass MeMOpana (masmanemma). CTpykTypa IJIa3MaTUYeCKOU
MeMOpanbl. TpaHcropT BelecTB yepe3 IIa3MaTUYecKyl0o MeMOpaHy: MacCUBHBIN
(muddy3us, obnmeru€énuas auddysus), aKTUBHBIA (IIEPBUYHBIA W BTOPHUYHBIN
aKkTUBHBIM TpaHcnopt). [lomymponunaemocts MemOpanbl. PabGotra HaTpuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (aroruros3. Dk3ouuTo3. Kierounas
creHka. CTpykTypa 1 (QyHKIHMH KIETOYHOW CTEHKH pacTeHU, TprOOB.

Huromnasma. [{uro3omne. Lutockener. JIBuxkenne nuromina3Mmbl. Opranou bl
kietkn. OmHOMeMOpaHHBIE OpPraHoOWbl KIETKH: JHAOIUIa3MaTHYecKasi CeTh
(BIIC), anmapar ['onbaxku, JTU30COMBI, UX CTpoeHUE M (yHKUHH. B3auMocCBs3b
OJTHOMEMOPAHHBIX OPraHouAOB KieTKH. CTpoeHHE TpaHyISIPHOTO PETHKYJIyMa.
Mexanuszm nanpaenenus 6enxog ¢ IIIC. Cunte3 pacTBOpUMbIX OenkoB. CuHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuii  (arpaHyisipHbIA)  SHIOIUIA3MATHYECKUUN
petukynyM. CekperopHas ¢yHkius anmnapata ['onsmku. Moougurkayus 6enxos 6
annapame [onvooxcu. Copmuposxka 6enxkos 6 annapame Ionvoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosn pacTutenbHbIX KiIeTok. Kierounslid cok. Typrop.

[TomyaBTOHOMHBIE ~ OpPraHOMJIBI  KJIETKH:  MHUTOXOHJPUH,  IUJIACTHJIBI.
Ipoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIMA MUTOXOHIpUN M Iwiactui. llepBuunele,
BTOPUYHBIE M  CJOXHbBIE  IUIACTUAB  (DOTOCMHTE3UPYIOMIMX  AYKapHOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEMKOTIIACTHI BHICIIMX PACTEHUM.

HememOpanusie opranouanl kieTku CTpoeHue W (PYHKIIMM HEMEMOpPaHHBIX
OpraHOU0B KJIETKH. Pu6ocomsi. IIpomescymounvie Quramernmul.
MukpodunameHTsl. Axkmunogvle Muxkpoguramenmel. MBIIIEUHbIE  KIETKU.
AxmuHo8ble KOMNOHEHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. Kierounbri
nentp. CrTpoeHWe U JBWKEHUE IKIYTUKOB W PECHUYEK. MUKpOTPyOOUKH
nuTorasMel. Llentpuons. benku, accoyuuposanHvle ¢ MUKpo@uiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. O6osouka siapa, XpOMaTHH, KapUOILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
bynkuuu. Snepubiii O0enkoBbl MaTpukc. IIpocTpaHCTBEHHOE pPacHoJIOKEHHE
XpoMocoM B uHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamur. benku
XpOMaTWHAa — THUCTOHBL. /Jlunamuxa s0epHou 00010YKU 6 Mmumose. HoepHbiil
MPALcnopm.

Knerounsle BkitoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK DYKApHUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JleMoHCTpanun



[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmuupbl u cxembl: «CTpoeHHE SYKapUOTHUECKOW KIeTKn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHue  pacTUTENbHOM  KIeTku», «CTpoeHue
MUTOXOHAPHI, «Aapo», «CTpoeHNe NPOKaAPUOTHIECKOU KIETKNY.

OOopynioBaHHEe: CBETOBOM MMKPOCKOIN, MHKpPOIpEnaparsl pPacTUTENIbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUabHbBIX KIETOK.

Jlabopatopuasi padora «l3yyeHue CTpPOGHHMS KIETOK PpPa3IMYHBIX
OpraHUu3MOB).

IIpakTuyeckas padora «l3ydyeHue CBOMCTB KJIETOUHOI MEMOpaHbD.

JlaGoparopnass padora «lccienoBanne mia3mMoiiM3a W JIETUIA3MOJIM3A B
PACTUTENIBHBIX KIETKAX).

IIpakTnueckass  padora  «l3ydyeHue  [BWKEHUA  LUTOILIA3Mbl B
PACTUTENBHBIX KIETKAX.

Tema 6. O0OMeH BelecTB M NpPeBpalleHie JHEPIUU B KJIeTKe

AccuMUISILIMS ¥ TUCCUMMIISALINS — JIBE€ CTOPOHBI MeTa0onu3Ma. Tumnel oOMeHa
BELIECTB: aBTOTPO(PHBIA U TeTepOoTpOPHBIA. YyacThe KHUCIOpoAa B OOMEHHBIX
npoueccax. OHeprerudeckoe oOecredeHue kieTtku: mnpespameHue ATD B
oOMeHHBIX Tporeccax. DepMEHTaTUBHBIA XapakTep peakiui KJIETOYHOTO
Metabonuzma. DepMeHTBI, WX CTPOCHHE, CBONCTBA U MEXAHU3M JICUCTBUSI.
Kodepmentsl. OTinuust pepMEeHTOB OT HEOPraHUYECKUX KaTaiau3aTopoB. benku-
aKTUBATOPHI M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTHh CKOPOCTH (DEepMEHTATUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBI CUHTE3 OPraHUYECKHX BEHIECTB B KIeTKe. DOTOCHUHTES.
AHOKCcUuceHHbIll U OKCcuceHHbll (omocunme3 y obaxkmeputi. Ceemocoouparoujue
nueMeHmbvl U NUMEeHMbl PeakyuoHHo2o yenmpd. Ponb XJIOpoIuIacToB B IpoLecce
dborocunTe3a. CBeroBas u TeMHOBas ¢aszpl. Pomoovixanue, Cs, Cy. u CAM-munwvi
gdomocunmesa. 1lpoayKTUBHOCTh (oTOCHHTE3a. BiusHuEe pa3nuuHbIX (haKTOpOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEeMOCHHTE3. PaznooGpasue OPraHU3MOB-XE€MOCUHTETUKOB:
HUTPUPUITUPYIOIIHE OaKTepuH, >KeIe300aKTepuu, CcepoOaKTepHH, BOIOPOIHBIC
OakTepuu. 3HAYCHUE XEMOCHHTE3A.

AHa3poOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U HUX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA3pOOHbIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENN OOJIC3HEH.

AspobHbie OpTaHHU3MBI. Orarbl HYHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN ATaN. I THMKOIN3 — OECKUCIOPOHOE PACUIETUIEHUE TITFOKO3bI.

buonornyeckoe okuclieHHEe, WIK KIETOYHOE JbixaHue. Poiab MUTOXOHIpU B
npoiieccax ononoruyeckoro okucnenus. [uknnueckue peakuuu. OKUCIUTEIBHOE
dbochopunupoBanue. Ouepeuss memoOpanHoeo epaduenma npomoros. Cunmes



ATD: paboma npomonnou ATD-cunmaszel. IlpeuMmyniecTBa a’poOHOTO IMYTH
oOMeHa BellleCTB nepes] aHa3POOHBIM. DPPEKTUBHOCTh SJHEPTETUUECKOTO OOMEHA.

JdeMoHCcTpaIMuA

[Toptpetsr: JIx. Ilpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, I1. Mutuemnn, I'. A. 3aBap3uH.

Tabnuupl u cxeMbl: «DOTOCUHTE3Y», « DIHEPreTUUECKUil 0OMen», «buocunTes
oenkay, «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.

OOopyioBaHHE: CBETOBOM MHKPOCKOI, 00OpPYIOBAHHE JJII HMPHUTOTOBIICHHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOIPENAPATOB.

JlaGoparopnass padora  «l3ydeHue  KAaTaIUTUYECKOW  aAKTUBHOCTH
(dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)».

JlaGopaTtopnas pabora «U3ydeHue (HEepMEHTATUBHOTO pacCILEIICHUS
NEPOKCHUAA BOJIOPOAA B PACTUTENBHBIX U AKUBOTHBIX KIIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue 1porieccoB  (OTOCHMHTE3a U
XEMOCHHTE3a».

JlaGopaTophas padora «CpaBHEHUE NPOLIECCOB OPOKEHUS U ABIXAHUSY.

Tema 7. HacsencrBenHass uHGoOpMalus U peajin3anus eé B KiIeTKe

Peakiuun matpuyHoro cunres3a. [[puHLIMN KOMIIJIEMEHTAPHOCTU B PEAKIUAX
MaTpUYHOIO CHHTE3a. Peanu3zauusa HacneAcTBEHHON MHpopmanuu. I eHeTnueckuit
KOJI, ero cBoucTtBa. TpaHckpuniusa — MarpuuHbeli cuHte3 PHK. IlpuHumme
TPAHCKPUIIIUU: KOMILJIEMEHTAPHOCTh, aHTUIAPALIEIHHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuuecrou knemke. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTtese Genka.
VYcnoBuss OuocunTe3a Oenka. KoaupoBanne amuHokucioT. Poiap pubocom B
OounocuHTe3e Oenka.

Cosepemennvie npedocmasienusi o cmpoenuu 2enog. OpraHuszalus reHoMa y
MPOKApUOT U IYKAPUOT. Perynsiuus akTUBHOCTU T'€HOB y MpoKapuoT. ['mmotesa
onepoHa (®. Kako0, XK. Mano). Moaexynapuvie mexanusmovl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsauus oOMEHHbBIX
MPOILIECCOB B KJIeTKe. KileTOuHbIN roMeocTas.

Bupycel — HexiieTounbie (OpMBI )KU3HU U 00JIUraTHBIE Tapa3uThl. CTpoeHue
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpauckpunyus, pesepmasa, uHmezpasa.

Bupychrie 3a0oneBanus 4enoBeka, )KUBOTHbIX, pactenuit. CITNJ, COVID-
19, counanbHbie 1 MEAULIMHCKUE TTPOOIEMBI.

buoungopmamuka: unmeepayus u ananuz oonrvuux maccusos («bigdatay)
CMpPYKMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
Ipoepammupyemvle pynkyuu 6enrxos. Cnocobvl 00cmasKu 1eKapcms.



JdeMoHCcCTpaMu

[Toptpetsl: H. K. Konbios, . Y. IBaHOBCKUIA.

Tabnuiel U cxembl: «buocuHTe3 Oenkay, «I'eHeTHYeCKuil Koy, «Bupyche»,
«bakTepruodarmy.

IIpakTnueckas padora «Co3znaHnue MOJCIH BUPYCAY.

Tema 8. ZKuzHeHHBIA HUKJ KJICTKH

Knerounslii 1uki, ero mnepuoabl W peryisuusa. WMurtepdaza u MuTO3.
OcoOeHHOCTH TPOIECCOB, MpoTekarommx B uHTepdasze. I[loaroroBka kieTku kK
nenenuto.  [IpecunteTmyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETHYECKHH U
MOCTCUHTETUYECKUN (TPEMUTOTUYECKHUI ) IEPUOIbI UHTEP(DA3BI.

Martpuunsbiii cunre3 JHK — pemnukanus. Ilpunnuner perumkanvun JIHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIN  CHHTE3, aAHTUNAPAIUIECIBbHOCTb.
Mexannsm penmmkanuu JIHK. Xpomocomel. CtpoeHue xpomocoM. Tenomepsl n

TeroMepaza. XpPOMOCOMHBIA HAaOOp KJIETKM — KapuoTUIll. JIUMIOWAHBIA W
rariouaHbelid  HaOOpbel  XpoMocoMm. ['omonioruuHbie XpoMocoMmbl. [losoBbie
XPOMOCOMBI.

Henenne xmerkn — wmuto3. Craguu MHUTO3a W TPOUCXOIAIINE B HUX

npornecchl. Tunel muto3a. KapuoknHe3 u nuToknHe3. buosiornueckoe 3HaueHUe
MHUTO3A.

Perynsinus MUTOTHYECKOrO IUKIA KIETKHU. [IporpamMmmupyemasi KieTouyHas
rubesp — arnornTos.

Knerounoe snpo, XpoMocombl, (yHKIIMOHAJIbHAs TEHOMHKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmaperus u euberu Kiemox. «lL{ugpposas
KllemKkay» — ouourngopmamuyeckue Mooeiu GyHKYUOHUPOBAHUSL KILeMKU.

JlemoHcTpanuu

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIM IUKI KIETKW», «Mmuto3», «CTpoeHwue
xpomocomy, «Pemukarnusa JJHK».

O06opyaoBaHuEe: CBETOBOM MHUKPOCKOT, MUKpOIIpernapathl: « MUTO3 B KJIETKaX
KOpELIKa JIyKay.

JlaGopaTtopnass  pabora «3ydyeHne  XpoMOCOM  Ha  TOTOBBIX
MUKPOIIpEnapaTaxy.

JlaGopaTopHasi pabora «HaGmoieHre MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
Jyka (Ha TOTOBBIX MUKpOIIpenaparax).

Tema 9. CTpoenue u GyHKUMH OPraHU3MOB

buonornueckoe pa3zHooOpasue OpPraHU3MOB. OnHOKIEeTOYHbIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUYHBIE OPTaHU3MBI.

OcoOEHHOCTH ~ CTPOEHUS U IKU3HENEATENbHOCTH  OJIHOKJIETOYHBIX
opranu3moB. baktepuu, apxeu, OJHOKIETOYHbIC TPHUObI, OJHOKIETOYHbIC
BOJIOPOCIH, Apyrue NpoTUCThl. KoIOHUAIbHBIE OPTaHU3MBI.



B3auMocBsA3p 4acTei MHOIOKJIETOYHOIO OpraHusma. TKaHW, OpraHel HU
cucteMbl opranoB. OpraHusM Kak eInHoe 1enoe. ['omeocras.

Tkanu pacreHuii. Tumbl pacTUTENBHBIX TKaHeW: oOpa3oBaTeIbHas,
MOKPOBHAs, MPOBOJSINAs, OCHOBHas, MexaHWdeckas. OCOOCHHOCTH CTpOCHUS,
(GYHKIMI 1 pacloIoKeHHUs TKaHEeH B OpraHax pacTeHUU.

TKaHU XKUBOTHBIX U YEJOBEKA. THIIBI KMBOTHBIX TKAHEU: 3MUTEIHAIbHAS,
COCJIMHUTENbHAS, MbIlIeYHasi, HepBHasg. OCOOCHHOCTH CTpOEHUs, (PYHKIUN H
PAaCIOJIOKECHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie W T'eHEpaTUBHbIE OpraHbl pacTeHuid. OpranHbl U
CHUCTEMBI OPTraHOB KXMUBOTHBIX U 4YeoBeKa. OYHKIIMKA OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKIECTOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblli U BHYTpeHHUH ckeneT. CTpoeHue u
TUNBI COEINHEHUS KOCTEH.

JIBuxeHne  opraHu3MoB. JIBM)KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&0oUIHOE, KTYTUKOBOE, PECHUYHOE. J[BHMKEHHME MHOTOKJIETOYHBIX PACTCHHI:
TPOIIU3MBI M HACTUU. JIBHJKEHME MHOTOKIIETOUHBIX >KMBOTHBIX M YEJIOBEKA:
MbImieuHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanue opranusmoB. IlorjomieHue BOABI, YIJIEKUCIOrO Ta3a W
MHHEPAJIbHBIX BEUIECTB pacTeHUsIMU. IluTaHue >kMBOTHBIX. BHyTpuIonoctHoe u
BHYTPUKIIETOUYHOE TNuleBapeHue. [IuTaHue MO3BOHOYHBIX MXUBOTHBIX. OTHENbI
MULIEBApUTENBHOTO TpakTa. [lumeBapurenvHble xene3bl. llnmeBapurenbHas
CHUCTEMA YETIOBEKA.

Jpixanue opranu3mMoB. Jlpixanue pacteHui. Jlpixanue >kuBOTHBIX. {uddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxkHoe npixanue. /[prxarenbHas MOBEPXHOCTD.
’KabepHoe u nérounoe apixanue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUS JIETKUX TO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHasi cucTemMa uesioBeka. MeXaHu3M BEHTWISIUUM JETKUX y TTHI] U
MJIeKOTUTaromux. Perynsius neixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BEWIECTB Y OpPraHu3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopt BewecTB y JKUBOTHBIX. KpOBEHOCHass cucrema U €€ OpraHbl.
KpoBeHocHasi cucteMa TI0O3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepue,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyru kpoBooOpaiiieHus. IBOJIOIUOHHbBIC
YCIIO)KHEHUSI CTPOSHHUSI KPOBEHOCHOW CUCTEMBI IMO3BOHOYHBIX KUBOTHBIX. PaboTa
cepaua v €€ peryJisiims.

Brinenenue y opranusmoB. Beigenenwe y pacreHuil. Beinenenue y
KUBOTHbIX. CokpaTuTenpHble Bakyonu. Opranbl BblaeneHus. PuiabTpanus,
CeKpelusi 1 00paTHOE BCACHIBAHME KaK MEXaHU3Mbl PabOThl OPTaHOB BBIJICICHUSI.
CBs13b MOJIOCTH TE€JIa C KPOBEHOCHOW M BBLACIMUTENBHON cucTtemMaMu. Beiaenenue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHue u (HyHKIMOHUPOBAHUE
HeppoHa. OOpa3zoBaHNE MOYH Y UEJIOBEKA.

3amyra y OpraHu3MoOB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3moB. CHopsl
OakTepuil M UUCTHl MNPOCTEMIIMX. 3anUTa Yy MHOTOKJIETOYHBIX pPAaCTEHUU.
Kyrtukyna. CpencrBa nacCUBHOM M XUMUYECKOM 3aIIUThI. DUTOHIUIBIL.

3amMra y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX IPOW3BOJHBIE.
3amuTa opranu3ma ot OonesHed. MIMmyHHas cuctema uyenoBeka. KneTouHslit u
TYMOPANbHBIA HUMMYHUTET. BpoXaEHHBIH u TpHOOpeTEHHBIA crenuduiecKuii
UMMYyHUTET. Teopus KIOHaNIbHO-ceneKTUBHOro mmmMmyHnurera (I1. Opmux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

PazgpaxkxumocTte ¥ peryisanus |y OpraHusMmoB. PasgpaxumMocts y
OIHOKJIETOYHBIX OpPraHu3MoB. Takcucel. PazgpaxumMocTe W perymanus y
pacteHuid. POocToBbBIE BENIECTBA U X 3HAYCHHE.

HepBHast cucremMa u pedrekTopHas peryisiius y >XKUBOTHBIX. HepBHas
CUCTEMA U €€ OTHENBl. DBOJIOUUOHHOE YCIOKHEHUE CTPOCHUS HEPBHOM CUCTEMBI
y XKUBOTHBIX. OT/AENbl TOJOBHOIO MO3Ta IMO3BOHOYHBIX XUBOTHBIX. Peduekc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAS CHCTEMA XMBOTHBIX M YEJIOBEKA.
JKenespl DHOOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleMCTBUE TOPMOHOB.
B3auMocCBs3p HEpBHOW U SHIOKPUHHOM cucTeM. [ umoTtanamo-runogusapHas
CUCTEMA.

JleMmoHCTpauumn

[Toptper: U. I1. I1aBnos.

Tabmuupl 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOUHBIE
Bojopociny, «baktepumn», «lIpocrelimme», «Opranbl LBETKOBBIX PacTEHUN,
«CucrtemMbl  OpPraHoB MO3BOHOYHBIX JKHMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuit», «KopHeBbie cuctembl»y, «CTpoeHue ctediisny,
«CTpoeHre NHCTOBOM IUTACTHHKW», «TkaHUW >KUBOTHBIX», «CKEJIET 4eI0BEKa»,
«lIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas

CHUCTEMA, «HepBHas CHUCTEMaAY, «Koxay, «MBpIl1euHast CUCTEMAY,
«BblgenurenbHas cuUcTEMay, «IHAOKPUHHAsA cUCTEMa», «CTpPOCHHE MBIIIIbIY,
«Ammynuter»,  «Kumieunonosiocteie», «CxeMa  TUTaHUA  PACTECHUI,

«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBDY,
«CtpoeHue minaHapun», «BHyTpeHHee cTpoeHHe T0KIeBOro 4epBsi», «HepBHas
cucrema pbiO», «HepBHas cucrema garymknm», «HepBHas  cucrema
npecMmbikaromuxcs», «HepBHas  cucrema  nrtuny», «HepBHas — cucrema
MIIeKONUTaroIuXx», «HepBHas cucrema yenoBekay, «Peduexcy.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpEnapaThl OJHOKIETOUYHbIX
OpraHMW3MOB, MUKPOIIPENAPAThl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJUJIEKIIUU
HACEKOMBIX, UTJIOKOXHUX, KUBbIE JK3EMIUISIPhl KOMHATHBIX pacTeHHUil, repOapuu
pacTeHUW pas3HbIX OTHEJIOB, BJAXHBIC IMPEMApPaThl KUBOTHBIX, CKEJETHI
MMO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opya0oBaHuE AJI IEMOHCTPALIMK MTOYBEHHOTO U BO3IYIIIHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia U OeJIKOB o AecTBreM (epMEHTOB, 000pyAOBaHUE AJIs
JIEMOHCTPALMK OIBITOB MO M3MEPECHUIO KXKU3HEHHOW EMKOCTH JIETKUX, MEXaHU3MA
JIbIXaTEeNbHBIX JBUKEHUHN, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEN paCTEHUI».

JlaGopaTopHnasi padora «/3yueHne TKaHEeW )KUBOTHBIXY.

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

Tema 10. PazMmHokeHue M pa3BUTHE OPraHU3MOB

®opMbl pa3MHOKEHHS OpPraHM3MOB: Oecronoe (BKJIIOYas BEreTaTUBHOE) U
noysioBoe. Buasl  0ecronoro  pa3MHOXEHHUS:  IOYKOBAaHUE,  CIOPYJISIUS,
dbparmeHTaiys, KIOHHPOBaHUE.

[TonoBoe pa3zmHokeHue. [lonoBbie KieTKH, Wiau ramersl. Meio3. Craaun
Mmeno3a. [loBenenne xpomocoM B meno3e. Kpoccnnrosep. bronorndecknii cMbICIT
M€i03a M TMOJOBOro Impouecca. Meio3 M €ro Mecto B KU3HCHHOM IMKIIE
OpPraHUu3MOB.

[IpenzaponsiieBoe pazButue. ['amerorenes y :kuBOTHBIX. [10JI0BBIE Kee3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaToreHnes u oorenes. Ctpoenue
ITOJIOBBIX KJIETOK.

OnnofoTBOpeHHEe U AMOpPHUOHAIBLHOE pa3BUTHE KUBOTHBIX. CrmocoOBI
OIUIOOTBOPEHUSA: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUU OpPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss mopgocenos u modenu mopghoeenesza. Craguum 3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbel  apoOieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opobaenue. bracmyna, munvi
onacmyn. OCOOCHHOCTH NPOOJEHUS MIICKONMUTAIONUX. 3apOBIIIEBhIE JIMCTKH
(racTpynsinus). 3aKiaajKa OpraHOB U TKaHEW U3 3apObIIIEBbIX JUCTKOB. B3anMuoe
BIIMSIHUE YacTed pa3BUBAIONIETOCS 3apojbliia (SMOpHUOHATIbHAS WHAYKIUSA).
3akiagka IUIaHAa CTPOCHUS KUBOTHOTO KakK pe3yibTaT HEpPaApXUUYECKUX
B3aMMOJCHCTBUI TreHOB. BiusHue Ha 5MOpHOHANIBHOE pPAa3BUTHE PANUYHBIX
(baKkTOpOB OKpYyKarolen cpebl.

Poct u pasButue XuBOTHBIX. [locTamMOpuoHanbHBIM Tiepuoa. IlpsMoe wu
HempsiMoe pas3BuTue. PaszButne ¢ wmeramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMyeckoe 3HauYe€HHE NPSIMOTO U HENPSIMOTO



pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THIBI pOCTa KUBOTHBIX. DaKTOPHI
peryJsiiiy pocTa >KUBOTHBIX U 4esioBeka. CTauu MocTaMOPUOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [lepnoasl oHTOreHe3a yenoBeka. CTapeHue u CMepTh Kak
OMOJOTMYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['ameroput m cnopodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpa3oBanue crop B IMpolecce Menosa.
['amerorene3 y pacteHuid. OIJIOAOTBOPEHHE W Pa3BUTHE PACTUTEIbHBIX
opranu3moB. JIBoifHOE OIJIOIOTBOPEHHE Yy I[BETKOBBIX pacTeHuil. OOpazoBaHuUE U
pa3BUTHE CEMEHH.

MexaHu3MBI pETYISALAA OHTOI€HE3A Y PACTEHUN U )KUBOTHBIX.

JlemoHcTpanuu

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

Tabnmuupl 1 cxembl: «BereraTuBHOe pa3MHOXKEeHHUE», «TuIBl Oecrnoioro
pa3sMHOXKEHUD», «Pa3MHOKEHME XIIaMHIOMOHAIbB», «Pa3MHOMXEHHE SBIIICHBI»,
«PazMHOXkeHuEe ruape», «Menos», «XpoMmocoMmel», «I'amerorenes», «CtpoeHue
AWLEKIETKH U criepMaro3ouga», «OCHOBHBIE CTaguu OHTOreHe3ay, «lIpsmoe n
HempsiMoe  pas3BuTue», «Pa3BuTue Maickoro xyka», «Pa3Butme capaHumy,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE Y LBETKOBBIX PACTEHUN,
«CTpoeHue ceMsiH OJHOJOJIBHBIX U JABYIOJIBHBIX PACTEHUIN», «KU3HEHHBIN LMK
MOpPCKOW  KamycTb», <«OKH3HEHHBIM [UKI MXxa», <OKU3HEHHBIM UK
MManoOPOTHUKA», « KU3HEHHBIN ITUKJT COCHBI».

OOopyioBaHMEe: CBETOBOM MHUKPOCKOI, MHUKpONpENnaparbl SHULEKIETOK H
CIIEPMATO30UI0B, MOAENb «LIMKIT pa3BUTHS JIATYILIKI.

JlaGoparopHas padora «/3ydeHue CTpOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOIIpenapaTaxy.

IIpakTnueckass padora «BbIsBIEHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
MTO3BOHOYHBIX )KMBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB PA3MHOMXKEHHUS BBICHINX
PaCTEHUIN».

Tema 11. I'eHeTMka — Hayka 0 HaCJeJICTBEHHOCTHM M H3MEHYMBOCTH
OPraHu3MoB

Hctopust cTaHOBIEHUS M pa3BUTUS TEHETUKUM Kak Hayku. Paboter T
Mengnens, I'. ne ®pusza, T. Moprana. Posiib 0T€4E€CTBEHHBIX YYEHBIX B PA3BUTUU
renetuku. Paboter H. K. KonerioBa, H. M. BaBunosa, A. H. bemosepckoro, I'. /1.
Kapneuenko, 0. A. ®unumuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE T€HETUYECKHUE MOHITUSA U CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HbI, AJIbTEPHATUBHBIC NPU3HAKHA, JOMUHAHTHBIA W PELUECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0Ta, YUCTAsl JIMHUSL, THOPUIBI, TEHOTHII, (DEHOTHII.



OCHOBHBIE ~ METOJbl ~ T€HETUKH: TUOPUAOJOTUYECKUM,  LUTOJOTHYECKUM,
MOJIEKYISIPHO-TE€HETUUECKH.

JdeMoHCTpaMuK

[loptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benozepckuii, I'. J[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibl U cxeMbl: «MeToIbl TeHETUKIY, «CXeMbl CKPELIUBAHUS.

JlabopaTopuast paGora «/Ipozoduna Kak OOBEKT TEHETUYECKHUX

VCCIICIOBAHUAW.
Tema 12. 3aK0HOMEPHOCTH HACIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKkoH

eAMHO00pa3usi rTHOpUIOB MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKkOH pacUICIUICHUsT MPU3HAKOB. L[{UTOIOrMYecKrne OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UoTe3a YMCTOTHI raMeT.

AHanm3upyouiee ckpemmBanue. [[poMeKyTOUHbI XapaKkTep HacleIOBaHHUS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUM.

JurubpugHoe ckpemurBanue. TpeTuit 3akoH MeHaens — 3aKOH He3aBUCUMOTO
HACJICIOBAHUSI  IPU3HAKOB. [{uTtonoruueckue  OCHOBBI  JUTHOPHUIHOTO
CKpCIIIMBAHUSL.

Cueriennoe HacienoBanue mpusHakoB. Paboter T. Moprana. CrenneHHoe
HACJICIOBAHUE TIE€HOB, HAPYIICHUE CLEIUIEHUS MEXIy TreHaMHh. XPOMOCOMHAas
TE€OpHUs HACIEICTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oIa. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTepOoramMeTHbId MOoJ. ['eHeTnueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacienoBanne npu3HaKkoB, CUEIUIEHHBIX C ITOJIOM.

I'enoTun kak uenoctHas cucrema. [inenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXXECTBEHHBIM ajieau3M. B3auMojaencTBue HeaUIeIbHBIX TI'€HOB.
KommiementapHocTs. Onuctas. [lomumepus.

['eHeTHYECKUIT KOHTPOJIb PA3BUTHSA PACTEHUM, >KMBOTHBIX W YEJIOBEKA, a
TakKe (PU3NOIOTHYECKUX TPOIECCOB, TOBEACHHUS W KOTHUTUBHBIX (DYHKIIUMA.
['eHeTrueckre MEXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— TIApa3UT» U «XO35MH — MHUKPOOHOM». ['€HeTHMYeCKHe acleKThl KOHTPOJISI U
W3MEHEHUs HACJIeACTBEHHOU HH(POPMAIIUU B MOKOJICHUSX KJIETOK U OPTaHU3MOB.

JlemoHcTpanuu

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

Tabnuiel u cxemsbl: «llepBbiit 1 BTOpo#t 3aKoHBI Mennens», « Tpetuil 3akoH
MeHnnens», «AHamu3upyrouliee CcKpelmuBaHue», «HemomHoe nOMUHHUpPOBaHHEY,
«CuersieHHOe Hacle/loBaHWe MPU3HAKOB Yy JIpo30duibl», «l'eHeThka moJsay,



«Kapuotun uenoBeka», «Kapuotun gpozoduiby, «Kapuotun nruiby,
«MHOX€eCTBEHHBIN alIeNIN3M», « B3auMo1ericTBUE TEHOBY.

O6opynoBanue: MoOjeNb JJIA JEMOHCTpPAllMd 3aKOHOB €IMHOO0Opasus
THOPUIIOB TIEPBOTO TIOKOJICHWS W PACHICIUICHUS TMPU3HAKOB, MOJCTb IS
JIEMOHCTpAllMM 3aKOHA HE3aBUCMMOTO HACJIEAOBAaHMUS IMPU3HAKOB, MOJIEIb I
JIEMOHCTpPAllUM CLEIUICHHOTO HAacJleI0BaHUsl NPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKpornpenapar: «Jpo3zoduinay.

IIpakTuyeckas padGora «l3ydyeHue pe3yabTaTOB MOHOTHMOPUIHOIO
CKpENIMBAHUA Y IPO30(DHUITBD».

IIpakTnyeckass  paGora  «M3ydyeHue  pe3ysibTaToB  JUTHOPUIHOTO
CKpENIMBaHUA Y IPO30(DUITBD».

Tema 13. 3aK0OHOMEPHOCTH H3MEHYUBOCTH

B3aumopeiicTBue reHOoTHMIA W cpenbl npu  (GopMupoBaHuUU (EHOTHUIIA.
N3MeHunBOCTh TIpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHAS.

MonudukanonHas u3MEHYMBOCTh. Poib cpeasl B opMUpOBaHUU
MOAU(PUKAIIMOHHON M3MeHYnBocTH. HopMa peakiuu npusHaka. BapuarmioHHbIN
psa u BapuanmonHas KpuBas (B. Moranncen). CpoiicTBa MOAM(UKALMOHHON
M3MEHUYUBOCTH.

['eHoTHIIMYECKAash N3MEHUYUBOCTh. CBOKCTBA T€HOTUITMYECKON N3MEHUYUBOCTH.
Bunbl reHOTUITHYECKON N3MEHUYMBOCTH: KOMOUHATUBHAS, MYTallMOHHAS.

KomOunaTuBHass M3MEHYMBOCTH. Meio3 W MOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHOWU U3MEHUMUBOCTH. POJIb KOMOMHATUBHON U3MEHYMBOCTH B CO3JaHUU
T€HETUYECKOT0 pa3Ho00pa3us B Mpejesax 0JJHOro BUA.

MyTanuoHHass W3MEHYMBOCTb. BuIbl MyTaluil: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbBIE W  HWHAYUUMPOBaHHbIE MyTauuu. SnepHsle U
HUTOIUIa3MaTuYeckue myTtanuu. CoMaTUYeCKUe W MOJIOBble MyTauuu. [IpuyunHbI
BO3HUKHOBEHUsS MyTanui. MyTareHbl ¥ WX BJIMSHUE HAa OPTraHU3MBbI.
3aKOHOMEpPHOCTU MYTAIMOHHOTO TIpoliecca. 3aKOH TOMOJIOTUYECKHX pPSAJIOB B
HacnencTBeHHo m3menunBoctr (H.M. BaBuiioB). BHesinepHass U3MEHUHMBOCTh U
HACJIEICTBEHHOCTb.

Onucenemuxa U 9NUSEHOMUKA, pONb ONUSEHEeMUYEeCKUx Qakmopos 8
HAc1e008aHuU U U3MEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMO8.

JemoHcTpanuu

[Toptpersr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmuubl u  cxembl: «Bunpbl u3MeHuuBocTH», «MoaudukamoHHas
U3MEHYUBOCTBY, «KombuHaTuBHas U3MEHYUBOCTH, «Menosy,
«OmnoaoTBopeHuey, «I'eHeTnueckue 3a00IeBaHus Yel0BeKay, « Bumbl mytanmii».



OO6opynoBaHue: XKUBbIE U TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUIAMH U3MEHUYUBOCTH.

JlaGopaTopHas pabora «HccnemoBanne 3aKOHOMEPHOCTEHN
MOAU(PUKAIMMOHHON M3MEHYMBOCTH. [locTpoeHue BapHalMOHHOTO psga |
BAPUALIMOHHOW KPUBON».

I[IpakTuyeckas padora «Mytamuu y jApo3odunsl  (Ha TOTOBBIX
MUKpOIpenapaTax)».

Tema 14. I'eHeTuKa YesiOBeKa

Kapuorun uyenoeka. MexayHapoaHas IporpaMma HMCCIEIOBAHUA T€HOMA
4yelmoBeka. MeTonbpl  M3y4eHUs ~ TIE€HETHMKH  YeJIOBEKAa: TIEeHEaJOTMYECKHM,
OJIM3HEIOBBIH, LIUTOT€HETUYECKHUN, MOITYJIALIMOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE ONIPENEIICHUE TE€HOTHIIA:
MTOJJTHOTEHOMHOE CEKBEHUPOBAHHUE, T€HOTUINMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[111P-ananu3a. HacineacTBeHHbIe 3a00JI€BaHUs YeslOBEKa. [ €HHbIE U XPOMOCOMHBIE
Oone3HM 4YeloBeKa. boJIe3HM C HACIENCTBEHHON MPEpacioyioKEHHOCTHIO.
3HaYeHUEe MEAUIUHCKON T€HETUKH B MPEIOTBPAIICHUN U JICYEHUH T€HETUYECKHUX
3a0oyieBaHUN 4yenoBeka. MeauKo-TeHeTUYecKoe KOHCYJbTupoBaHue. CTBOJIOBBIC
KJIETKHU. [[OHSATHE «TE€HETHYECKOro rpy3a». DTUYECKUE ACIEKThl UCCIICIOBAaHUN B
00J1acTH peJlaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTOpbl TOBBINICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
bu3MYeCKOMY U XUMHUYECKOMY 3arpsi3HEHUI0 OKpY’Karomie cpeabl. ['eneTnyeckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JleMoHCTpauumn

Tabnuipl U cxembl: «KapuoTun uenoBekay, «MeToJbl U3YYEHUs] TEHETUKU
yesioBekay, «l eHeTnueckue 3a00JIeBaHUS YETOBEKAY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cenexkunsi OpraHu3smMoB

JloMecTukanust W celeKuus. 3apoKICHUE CEJIEKIIMU W JIOMECTUKAIIHH.
VYuyenue H. W. BaBmimoBa o lleHTpax mnpOUCXOXKIEHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHuil. Ponp cenekuuym B CO3JaHUM COPTOB PACTEHHM U TOPOJ
#*uBOTHBIX. CopT, MOpoAa, ImTaMM. 3aKOH TOMOJIOTUYECKHX PSJI0B B
HaciaeAacTBeHHOM wum3MmeHuuMBocT H. WM. BaBunoBa, ero 3HadeHue s
CEJICKIIMOHHOM pabOThI.

Metonsl cenekunoHHONW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBI H
VIH/INBUA 1Y JIbHBIM. DTarnel KOMOWHAIITMOHHON CCJICKIIUU. HUcnwiTanne
npousBoauTesied Mo mnoroMcTBy. OTOOp MO TEHOTHUIY C TOMOILIBIO OLIEHKH
(dbeHoTuna NOTOMCTBA U OTOOP MO TeHOTHUITY ¢ moMolIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  paboThI.
PanmnanmoHHbIl 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMM Y KyJIbTYyPHBIX



dbopm opranusmoB. Vcrnosb30BaHME T€HOMHOTO PENAKTUPOBAHUS U METOOB
pekoMOuHanTHBIX JIHK 17151 mosydeHnust iCXOAHOTo MaTepurana ajisi CeJIeKIUU.

[Tonyuenune MOJINTJIOUIOB. BnyrpuBugoBas rUOpUIN3aLINS.
biu3kopoACTBEHHOE  CKpeluBaHWe, WiM  UMHOpuauHr.  HepojacTBeHHOe
CKpelllMBaHue, Wik ayrOpuauHr. ['erepo3uc u ero mnpuuuHbl. Mcnons3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuauzauud. [Ipeogonenue Oecruioaus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMU PACTCHUI U JKUBOTHBIX. «3e1éHas
DesonoYuUAy.

CoxpaHeHre ¥ U3yYEHUE N'eHETHUUYECKUX PECYpPCOB KYJBTYPHBIX PACTCHUU U
UX JUKAX  pOJAWYed ISl CO3/[aHusl  HOBBIX COPTOB U THOpHUIOB
CEIIbCKOXO3SIICTBEHHBIX  KYJNbTYp. HM3yuenue, coxpaneHue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 Yensax YAYUUeHUs CYuecmeyiomux U co30anusi Ho8blX NOpoo, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHBIX UCCIe008aAHUl,
nepeodosvix uoetl U nepcneKmueHblX MexHoI02UlL.

JlemoHcTpanuu

[Toptpersi: H. 1. BaBunos, M. B. Muuypun, I'. J[. Kapneuenko, II. IL
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuiel U cxeMbl: «L{eHTpbI MPOUCXOXKICHUSI U MHOTOOOpa3usl KyJbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKUX PSIOB B HACIEACTBEHHOW HM3MEHUHMBOCTH,
«Metonpl cenexkuuny, «OTnanéanas rudpuan3anus», «MyrareHesy.

JlaGoparopHasi padora «/3ydyeHue cOpToB KyJbTYPHBIX PACTCHUN U MTOPOJ
JIOMAITHUX KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEIEKIIUN PACTEHUI.

IpakTnueckas padora «IIpuBuBKa pacTeHUII».

IKcKkypeusi «OCHOBHBIE METOABI W JOCTHKEHMS CEJICKIIMU PACTCHUU U
YKUBOTHBIX (Ha CEJICKIITMOHHYIO CTaHIINIO, IUIEMEHHYIO bepmy,
COPTOUCIIHITATENIbHBIA  YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B JIabOpaTOpUIO
arpOyHUBEPCUTETA I HAYYHOTO LICHTPA)».

Tema 16. BuoTexHoJI0TMs U CHHTETHYECKAS OMOJIOTUS

OOBEKTHI, MCTHOJB3yEeMble B OHOTEXHOJIOTHM, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpaauimonHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHne, TMOMYyYEHUE KHUCIOMOJIOYHBIX MPOJIYKTOB,
BUHOjieMe. Mukpoouosornuecknii cuHTe3. OOBEKTHI MHUKPOOMOJIOTUUYECKHUX
texHonorui. [Ipon3BoacTBO O€lika, aMUHOKUCIOT U BATAMHHOB.

Co3nanue TEXHOJIOTM M MHCTPYMEHTOB LEJIEHAINPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHHUSI TEHOMOB C LEJIBIO MOJYyYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEUaOIIHMeCs B MPUPOie OMOCUHTETHUECKUE MYTH.



Kinerounasa unxkeHepuss. MeTonbl KyJbTypbl KJIETOK U TKaHEW PAcTEHUU U
#uBOTHBIX. KpuoGanku. Comatnyeckas THOpUAM3aLUAS W COMATUYECKUN
smOpuorene3. lcnonab30BaHWE TarlIOWJOB B CEJIEKUWU pacTeHuid. [lonyyenue
MOHOKNOHANbHBIX anmumei. Hcnonv3zosanue MOHOKIOHATbHBIX U NOAUKIOHATbHBIX
anmumen 6 Mmeduyure. VICKyCCTBEHHOE OIUIOJOTBOpPEHUE. PeKOHCTpyKIus
AWIEKIICTOK U KJIIOHUPOBAHUE KUBOTHBIX. METOJI TpaHCIJIAHTALUU SJIEP KIIETOK.
Texnonocuu 0300p08JIeHUs, KYIbMUBUPOBAHUS U  MUKDOKIOHALHO2O
DPA3MHONCEHUS CENbCKOXOZAUCMBEHHBIX K)IbMYP.

XpoMOCOMHass W Te€HHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA W
koHcTpyupoBanue pekomonHanTHbix JIHK. Cozoanue mpanceennvix opeanuzmos.
JIoOCTH)KEHHsT W NEpPCHEKTHBBl  XPOMOCOMHOM M TI€HHOM  HMH)KEHEpUHU.
DKOJIOrMYeCKHE U AITUUECKHUE TPOOIIEMbI T€HHOW NHKEHEPUU.

Menununckue OuotexHonoruu. [loctrenoMuas uudposas meaununa. [11P-
JMarHoctTuka. MeTa0oJIOMHBIA aHaJIN3, TEHOIEHTPUYECKUM aHaau3 MpoTeoMa
4eJIOBeKa JUIl OLIEHKH COCTOSIHMSI €ro 3J0pOBbs. M CIONb30BaHHE CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuommxeHepuss g pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEAMLMHCKHUX TEXHOJOTMM, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAaHHEM TEXHOJIOTUH TPEXMEpPHOTo OMonmpuHTHUHTra U ckaddonaunra
JUISL PEIIEHUS 3a/1a4 NIEPCOHAIN3UPOBAHHON MEULIUHBI.

Co3naHure BEKTOPHBIX BakKLMH C LEJNbI0 00ecredeHuss KOMOMHHUPOBAHHOM
3amuThl OT Bo3Oyauteneid OPBU, ycTtaHoBieHHEe MOJIEKYJISPHBIX MEXaHU3MOB
¢dbynkunonupoBanusi PHK-conepkamux BUpYCcOB, BBI3BIBAIOIIMX OCOOO OIACHbBIE
3a00JIeBaHUS YeJIOBEKA U )KUBOTHBIX.

JleMmoHCcTpauumn

Tabmunp! 1 cxemsl: «Vcnoab3oBaHUE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KieTouHas nHKeHepusn», «I eHHass HHXXEHEpUsD».

JlaGopaTopHasi padora «/3yueHre 00bEKTOB OMOTEXHOJIOTUI.

IIpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

JKekypcusi «bHUOTEXHONOTHMA — BaKHEWINAsh MPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO)).

11 KJIACC

Tema 1. 3apoxkaeHue m pa3BUTHE SBOJIONMUOHHBIX INpeACTABJICHUNA B
onoJioruu

OpomonnoHHas Tteopus Y. JlapeuHa. Ilpeanocbuiku BO3HUKHOBEHHS
napBuHU3Ma. JKu3Hb U Hay4dHas nestenbHocTh Y. JlapBuHa.

JIBrKy1Me CHiibl 3BOIOUMH BUIOB 110 Y. J[apBHHY (BbICOKas HHTEHCUBHOCTh
pPa3MHOXKEHHS  OpPraHM3MOB, HACIEACTBEHHas M3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHME, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN 0TOOD).



Odopmnenue cunTeTnyecko Teopun dBomonun (CTD). HeltpanbHas
teopust sBomouud. CoBpeMeHHas JBOJIOLMOHHAs  OuWojorug. 3Ha4YeHHE
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpanumn

[Toptpetsl: Apuctorens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kioswe, Y. Hapeun, C. C. UerBepukos, 1. 1. llImansraysen, [Jx. Xonaein, . K.
benses.

Tabmumet u  cxembl: «Cucrema sxuBoii mnpupoasl (o K. Jlunuero)y,
«Jlecthuna xuBbIX cymectB (o Jlamapky)», «Mexanusm (popMupoBaHus
MPUCIIOCOOJICHUIT y pacTeHuil U KuBOTHBIX (1o Jlamapky)», «Kapra-cxema
MmapuipyTa nyremectsust Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 60pbObI
3a cymiectBoBanue», «llopoabl romybeit», «MHorooOpaszue KyJIbTypHBIX (opm
KanmycTbl», «[lopoabl TOMaIIHUX KUBOTHBIX», «Cxema o0pa3oBaHUs HOBBIX BUJIOB
(mo Y. [apBuny)», «Cxema COOTHOIIEHUSI JBWXKYIIUX CHJ 3BOJIIOIUNY,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUYECKON TEOPUH IBOJIIOLIUNY.

Tema 2. MUKPOIBOJIOIHSA U €€ Pe3yJIbTATHI

[Tommynsinus Kak 3J€MEHTAapHAasl €QUHULIA 3BOMIOUUA. COBPEMEHHBIE METOBI
OLICHKM TE€HETUYECKOr0 pa3zHoOoOpa3us U CTPYKTypbl mnonyisauuil. M3meHenue
reHooHJa TOMYJISUMU KaK DSJIEMEHTApHOE SBOJIOLMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapau, B. BaiinOepra.

OnemeHTapHble (AKTOPHI (IBMIKYIIME CHUJIBI) HBOJIONUU. MYyTallMOHHBIH
npouecc. KomOuHaTMBHas u3MeHUMBOCTh. Jlpeld reHoB — ciydaiiHble
HEHAIpaBJICHHbIE W3MEHEHMs 4YacToT aieiaed B mnomyisauusx. Oddexr
OCHOBartesl. JDpgpexm oOymuinounoeo 2opaviuika. CHUMCEHUE 2eHemUUecKo20
pasznoobpasus: npudursl u cieocmeus. llposenenue s3gpgpexma Opeticha 2ernos 6
bonvuux u  Mmarvlx  nonyaayusx.  Mwurpanuu.  M3onaums  mOmyIIsSIui:
reorpaguyeckas (IpocTpaHCTBEHHAs), Orogornyeckas (penpoayKTUBHAS).

EctecTBeHHbIl 0TOOp — HampaBisiomuii ¢akrop sBomouud. DPopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUNA, CTAOWIM3UPYIOIIUNA, Pa3pbIBAIOIIHIMA
(mm3pyntuBHbIi). [lomoBoit oTO0p. BO3HWKHOBEHHE W HBOJIONHUS COLUATBLHOTO
MOBEJICHUS] )KUBOTHBIX.

[IpucnocoOeHHOCTh  OPraHM3MOB  KaK  PE3yJlbTaT  MHUKPOIBOJIOIUHU.
Bo3HukHOBeHHE — mpucnocoOieHuil y  opranu3sMoB.  Apomopdo3bl U
uanoananrtanuu. [lpumepsl npucnocobieHnit y opranu3mMoB: MOP(HOJIOTHIECKUE,
¢uznonornueckue,  OUOXUMHUYECKHE,  MoBeneH4Yeckue.  OTHOCUTEIBHOCTH
MPUCTIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepun u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpOsBOMIOIMU. M3omsius — kioueBord (aktop BugooOpazoBanusa. Ilytu u
CIIOCOOBI BUI000pa30BaHUS: ATOTIATPUYECKOE (reorpaduueckoe),



CUMIIATpUYecKoe  (IKOJOTUYECKOE), «MTHOBEHHOE»  (MOJMILIOUAN3ALINS,
rubpuauzanus). JJIMTeTbHOCTh BOJIIOIIMOHHBIX MPOIIECCOB.

Mexanuzmbl GOpMHPOBaHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Ponp  sBomronmoHHON OuWojOrMM B pa3paboTKe HAy4HBIX METO/OB
coXpaHeHHs1 OMopa3zHooOpazusi. MUKPOIBOJIIONHUSA U KOIBOJIIOIUS Mapa3uTOB U UX
x03s5ieB. MexaHu3mbl (POPMUPOBAHUSI YCTOMUMBOCTU K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEl.

JleMoHCTpauun

[Toptpetsi: C. C. UerBepukos, D. Maiip.

Tabmuupl u cxemsl: «MyTanuoHHasi HM3MEHYMBOCTHY, «llomynanronHas
CTPYKTypa BUaa», «Cxema nposiBieHus 3akoHa Xapau—BaitnOepray, «/IBuwxyiiue
CHJIbI 3BOJIOLUNY, «IDKOJIOrMUecKas W30S MOMYyJALUNA CEBaHCKOM (openmny,
«l'eorpaduueckass M30MSALUS  JUCTBEHHULBI CUOMPCKOM M JIMCTBEHHUIIBI
naypckoiny, «IlonynsiiimoHHbIE BOJTHBI YUCIEHHOCTH XUITHUKOB U XKEPTB», «Cxema
NEHCTBUSL €CTECTBEHHOro oTOopa», «®PopMbl OOpHOBI 32 CYIIECTBOBAHUEY,
«MHaycTpualbHBIA MenaHu3M», «KuBble nckomaemsie», «IIOKpOBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Dusnonornueckue ananrauun», «llpucrnocoOreHHOCTH OpPraHu3smMoB M €€
OTHOCHUTENBHOCTBY, «Kputepun Bupa», «Buasl-nBoiiHukn», «CTpyKkTypa BuAa B
npupozae», «CrocoObl Bug0o00pa3oBanus», «l'eorpaduyeckoe Bug000pa3zoBaHUE
TpEX BHUIOB JAHJBILEH», «IKOJOTHYECKOE BHJI000pAa30BAHHUE BHUJIOB CHUHUID),
«ITomunnonael pacTeHui», «KamycTHo-peneuHblii rTuOpu.

O6opynoBanue: repObapun pacTeHUM, KOJUIEKIIMM HACEKOMBIX, Uydelia NTUIl U
3BEepell C MNpUMepaMH Pa3IMYHBIX MNPUCTIOCOOJEHUN, dYyuyesaa NOTUI[ U 3Bepei
pa3HbIX BHJOB, TepOapu pacTeHuUW OJU3KUX BHUAOB, 00pPA30BABIIMXCSA
Pa3TUYHBIMH CTIOCOOAMH.

JlaGopaTopnasi padora «BbisiBIeHHE HM3MEHUMBOCTH Yy 0COOEH OJHOTO
BUJIA».

Jlabopatopuass  padora  «lIpucmocobiieHuss  OpraHu3MOB U HX
OTHOCHUTEJIbHAS 11eJIECO00Pa3HOCThY.

Jlabopatopuass pabora «CpaBHeHHWE BHJIOB IO MOPQOIOTUUECCKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLMS U €€ pe3yabTaThl

MeTtonpl  HM3ydeHHs MaKpol’BOJMIOLUHU. [laneoHTOIOrMYecKne  MeTOAbI
u3ydyeHus oHBomouuu. llepexomnsie QoOpMBI U (PUIOTEHETUYECKHE  PSAbI
OpTaHHU3MOB.

buoreorpapuyeckue meTonbl u3ydeHus: sBojtouuu. CpaBHeHUE QIOpHI U
dayHbl MaTepukoB U OCTpOBOB. buoreorpaduueckue obnactu 3emun. Bumabl-
SHAEMUKHU U PEIUKTHI.



OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKHUE METO/bl U3YUECHUS
HBOIONMH. ['€HeTHYecKne MEXaHU3Mbl JBOJIIOLMM OHTOTE€HE3a M MOSBJICHUS
HBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPraHBbIL.
PynumenTapHble  opraHbl M araBuU3Mbl.  MOJIEKYJISIpPHO-T€HETUYECKHE,
OMOXMMHUYECKHE W  MaTEeMaTUYECKME  METOJIbl  M3YyYEHHsS  SBOJIOLUU.
['omonoruunsie reHbl. COBpEeMEHHBIE METOAbl MOCTPOEHUs (UIOTEHETUYECKHUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIIOLUSA TEHOMOB.

OOmme 3aKOHOMEPHOCTH (TpaBuiia) 3BOJONMH. [IpuHyun cmenvli yHKYuil.
HeoOpatuMocTps 3BoonMH. AnanTuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
HBOJIFOLUY.

JlemoHcTpanuu

[Hoptpetsr: K. M. bap, A. O. Kosanesckuit, ®. Mromep, 3. ['ekkensb.

Tabmuupbl U cxembl: «DUIOreHETUUECKUN DSl JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3ybObie  smepbl»,  «Cteronedansy,  «Punmoduth»y,  «CemMeHHBIC
nanopoTHukn», «buoreorpaduyeckue 30HB 3emun», «Jlpeiid KOHTHHEHTOBY,
«Penuktey, «HadanmpHble cTaauu 5SMOPHOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTWYHBIE OpraHe», «PyauMeHTbI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE HA0Opbl 4YEJIOBEKAa M IIMMIIaH3e», «l JIaBHbIE
HaIpaBJIEHUS 3BOJOLUNY, «OO01I1e 3aKOHOMEPHOCTH HBOJIIOLIAN.

O0opynoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMbIX OCTaTKOB
OpraHU3MOB, MYJISI>KM TOMOJIOTMUHBIX, aHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIIMHA HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3BuTHE )KU3HA HA 3emJie

HayuHple TUMOTE3bl MNPOUCXOXKIAEHUS >KU3HU Ha 3emie. AOuWOreHe3 u
naHcrepMusi. JloHaydHble TPEICTaBICHUS O 3apOKJICHUU KU3HU (KPEAMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apPOK/ICHUS KU3HU U €€ onpoBep:keHue ornbiTamu O.
Penu, JI. Cnnannanuanu, JI. [Tactepa. [Ipoucxosxienne >kM3HU U aCTPOOUOJIOTHSI.

OcHoBHBbIE JTanbl HEOPraHU4EeCKOU DBOJIKOLUH. [Imanerapuas
(reosoruueckas) SBOJIONUSA. XHMHYECKas OHBOTIONMSA. AOWOTCHHBIM CHHTE3
opraHuyeckux BeniecTtB W3 Heopranuueckux. Ombir C. Mumiepa u I'. Opu.
O6pazoBanue mnojauMepoB U3 MoHOMepoB. KoamepBatHas rtunoteza A. .
Onapuna, runoresa nepBuyHoro 0ynasoHa k. XomnaeitHa, reHeTUUecKasi THnoTe3a
I'. Ménnepa. Pubosumsr (T. Yek) m rumoreza «mupa PHK» VY. T'mnbGepra.
dopmupoBanue MeMOpaH U BOSHUKHOBEHUE TPOTOKIIETKH.

HUctopus 3emnn u Meronpl €€ wu3ydyeHus. MckomaeMble OpraHUYECKHE
octarku. ['eoxpoHonoruss u e€ wMeroabl. OTHOcUTENbHAsE U a0CONIOTHAs
reoXpOHOJIOTHS. [ €0OXpOHOJIOrMUecKas Kaia: S0HbL, 3Pbl, IEPUOBI, STIOXH.



HavanpHble 53Tanbl OpraHWyecKko HBomtoLMH. [losBIEHHME W HBONIOLHUA
NEPBBIX KJIETOK. DBONIONUS MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKH KaK aHaJoT MEepBbIX Ha 3emiie COOOIIECTB.
CrpomatonuTsl. [IpokaprOThI U 3YKapUOTHI.

[Tpoucxoxaenre sykapuoT (CHMOUOTeHEe3). DBOJTIOMOHHOE MTPOUCXOKICHHE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tambl HBOJIONMU BhICHIUX pacTeHuid. OCHOBHBIE apoMOpP(O3bI
pacrennii. Bpixox pacrenmii Ha cymy. llosiBieHME CHOpPOBBIX pPAacTEHHU U
3aBoeBaHne uMu cymu. CemeHHble pacTeHHs. lIponcxoxkaeHue NIBETKOBBIX
pacTEeHU.

OCHOBHBIE 3Tanbl 3BOJIIOLMU KUBOTHOTO MHpa. OCHOBHBIE apoMOp(o3bI
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIOLUSA NO3BOHOYHBIX.
[Ipoucxoxnenue ampudbuit u pentwmid. [IpoucxoxaeHrne MICKONMUTAIONIMX U
ntul. IlpuHnoun kimoueBoro apomopdoza. OcBoeHue OECIO3BOHOYHBIMU U
IIO3BOHOYHBIMHU KUBOTHBIMH CYLIH.

Pasputne xu3HM Ha 3eMie IO dpaM M IEepUoAaM: apxeu, MPOTEPO3OM,
najgeo3oi, Me3030M, KailHo30il. OOmas XxapakTepucTHKa KiIuMara |
re0JIOrMYeCKuX IporeccoB. llosBieHre M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrineoOpa3zoBaHue: €ro yCIOBUS U BIMSHHUE HA Ta30BbIH COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHUS — 3KOJIOTHYECKHE KPU3HUCHI MpouuIoro. IIpuunHel u
CJIIEICTBUS MAacCCOBBIX BbIMHUpaHHW. COBPEMEHHBIM 3KOJIOTUYECKUN KPHU3HUC, €r0
ocobenHoctu. [Ipobnema coxpanenus 6mopaznooOpasusi Ha 3emIie.

CoBpeMeHHass cuctema opraHudeckoro mupa. IlpuHuunel kinaccudukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYNIIBI OPraHU3MOB.

JdemoHcTpanuu

[Toptpetsr: ®@. Penn, JI. Cnasuannanu, JI. [Tacrep, 1. . Meunuxkos, A. H.
Omnapumn, Ix. Xonaeln, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6muier u cxemsl: «Cxema ombita @. Penny, «Cxema ombita JI. ITactepa mo
M3YYEHHUIO CaMO3apoXKIeHUs *Ku3HW», «Cxema ombita C. Muinepa, I'. FOpwuy,
«JTanbl  HEOPraHWYECKOW  JBONIOUMW»,  «['€OXpOHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tarbl OPraHUYecKoi 3BOMIOIUNY, «CxeMa 00pa30BaHUS dYKAPUOT
nyTéM cumoOuorenesa», «Cucrema >KuBoil mnpupoas», «CTpoeHue BHUpycay,
«Apomopdo3bl  pacTeHmit», «PuHnOGUTEY, «OIHOKIETOYHBIE BOAOPOCIH,
«MHorokierounsle Bogopocian», «Mxwm», «IlanoporHukm», «l'onocemeHHbIE
pactenus», «Opranbl IBETKOBBIX pacTeHUi», «(Cxema pa3BUTHUS KUBOTHOIO
Mupay, «ApomMopdosbl KUBOTHBIX», «lIpocteiimmey, «KumedHononocTHeiey,
«Ilmockue YepBU», «YneHucToHorue, «PEIOBI, «3EeMHOBOIHBICY,



«IIpecmbikaronuecs», «IItuney», «Mnekonuratomue», «Pa3BuTue KuU3HM B
apXxeucKkou spey», «Pa3BUTHE KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3BUTHE KU3HU B
[AJIE030MCKOMN 3pey, «Pa3BUTHE KU3HU B ME3030MCKOM dpey, «Pa3BuTHE KU3HU B
KaiHO30MCcKoM 3pe», «CoBpeMeHHas CUCTEMA OPraHUYECKOrO MUPaY.

O6opynoBanue: repbapuu PACTCHUM Pa3IWYHBIX OTMAEIOB, KOJIICKIIHH
HAaCEKOMBIX, BJIAKHBIC IIPENAPaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUN
UTJIOKOKHMX, CKEJIEThl IMO3BOHOYHBIX JKABOTHBIX, 4Yydella NTULl W 3BEpeEu,
KOJUICKIIUM OKAaMEHEJIOCTEN, TMOJIE3HBIX HCKOMAEMBIX, MYJIKH OPraHHUYE€CKHX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  sadoparopHas  paGora «MopenupoBaHUME — ONIBITOB
Mumiepa—HOpu 1o u3ydeHnio abMOreHHOTO CUHTE3a OPraHUYEeCKUX COCIMHEHUN B
NEepBUYHOM aTMOchepey.

JlaGoparopHasi padora «/3ydeHue W ONMCAHUE HMCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3yyeHue O0COOEHHOCTEH CTpOEHUs pacTeHUM
PAa3HBIX OTAEIOBY.

IIpakTuyeckas padora «/3yyeHue ocCOOEHHOCTEN CTPOEHUS MO3BOHOYHBIX
JKUBOTHBIX».

Tema 5. IIpoucxoxnenue yea0BeKa — AaHTPOIOI eHE3

Paznensl u 3a1aun aHTpOnoJiorui. MeToapl aHTPOTIOJIOTHH.

CraHoBJIeHHE TPEACTABICHUN O MPOUCXOXKICHHHM YEJIOBEKa. Penurunosnble
BO33peHUsA. COBpEMEHHbBIC HAYUYHBIE TEOPUHU.

CX0acTBO Yen0BEKa € )KMBOTHBIMU. CHCTEMATHUECKOE MOJIOKEHUE YEITOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMH:  CPaBHUTEJIBHO-
MOpPGhOIOTHYECKHE, AMOPHOIOTHICCKHE, (hU310JI0Tr0-OMOXUMHYECKHUE,
noBesieHueckue. OTanyusl 4elaoBeKka OT KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta U BTOPOW CHUTHAJIBHOU
CHUCTEMBI.

JIBrokymue cuiibl ((hakTOphl) aHTPOIOTeHe3a: OMOIOTHYECKHE, COITHATbHBIC.
CooTHolieHHe OMOTOTUYECKHUX U COIMATIBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaJWM aAHTPOIOTeHe3a. PaHHHWE YenoBeKOOOpa3HbIe O00E3bSHBI
(MPOKOHCYJIbI) U paHHUE MOHTHUIBI — OOLIUE MPEIKH YeTOBEKOOOPa3HBIX 00€3bsiH U
JO/IeH. ABCTPaJONUTEKN — JBYHOTHE MPEAKH JIOAeH. UenoBeK yMelbli, MepBbIe
M3TOTOBJIEHUS OPYIHUM TpyAa. UenoBek NpsIMOXOASIIMNA U MEPBBIM BBIXOJ JIKOJEH
3a  mpenmensl  Adpuku. YenmoBek relmennOeprckuii  — 0OmMMIA  TIPEIOK
HEaHIEPTaJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YemoBeK HEaHAEPTAIbCKUN
KaK BUJ JIFOJEH XOJIOAHOTO KiauMara. YenoBeK pa3yMHbId COBPEMEHHOIO THIIA,
JIEHUCOBCKUM 4YEJIOBEK, OCBOCHHME KOHTMHEHTOB 3a mpenenamMu AdQpuku.
[TasieoreneTrka u nmajieOreHOMMKA.



DBOJIIOLIMSI COBPEMEHHOTO uesoBeka. EcTecTBeHHBbIH OTOOp B MOMYJISIIIUSX
yesioBeka. MyTalMoHHBIN Tpouecc U noiaumopdusMm. [lonynsunoHHBIE BOJIHBI,
npeiid reHoB, murpanus U «dPQGEKT OCHOBATENs» B MOMYJSIHUAX COBPEMEHHOIO
YeJoBeKa.

Yenoseueckne pacel. llonatne o pace. bospmme pacel: eBporeoniHast
(eBpa3miickasi),  aBCTpajo-HeTrpoujHas  (dPKBaTOpUalbHas),  MOHTOJIOMAHAS
(a3uaTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHEeTe.
EnuHcTBO  yenmoBeueckux — pac. HaydHas  HECOCTOATENBHOCTh — pach3Ma.
[IpucnocoONeHHOCTh YENOBEKa K pa3HbIM YCJIOBHUSIM OKpPYKArOUIEH Cpeabl.
Bnugnue reorpadguueckoil cpeapl H Apeiida reHoB Ha MopdoJoruro u
(U3HUOIOTHIO YeTIOBEKa.

MexauciuruinHapable  MeToAsl B ¢u3uueckor  (OMOJOTUYECKOM)
aHTPOIOJIOTMM.  DBOJIOLUMOHHAS ~ AHTPONOJIOTHS W MAaJCOaHTPONOJIOTHS
YEJIOBEUECKUX NOMyJsiuuid. bruocouuanbHble HCCIEIOBaHUS MPUPOJBI YETIOBEKA.
HccnenoBanue KOBOMIOLMH OMOJIOTHYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JlemoHcTpanuu

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

Tabnuiel U cxeMbl: «MeTobl aHTPONOJOTHIY, «I 0JJOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3Hble 00€3bsHbI», «CKENeT 4YeloBeKa M CKENEeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MbD, «JIBUKYIIIUE CUIIBI aHTPOIIOTEHE3A», « IBOJIFOIIMOHHOE
JIpEBO  YeloBeKa», «ABcTpamonutek», «UYenoBek  ymenslity, «Yenosek
MPAMOXOIAIINNY, «JleHncoBckuid yenosek» «Heanaepranpubhy, « KpomMaHbOHIIBIY,
«IIpenku yenoBekay, «ITarbl HIBOIIOIUHU YETOBEKa», «Packl yenoBekay.

OO6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TPEAKOB 4YeloBeKa, penpoaykiuu (pororpadum) KaptuH ¢
MudoIOTHYECKUMU W OUOJEHCKUMH CIOKETaMH TPOMCXOXKJICHUSI YEJIOBEKa,
doTorpaduu HaxoI0K UCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YEJIOBEKA, MOJENb
yeperna 4eJoBeKa M 4eperna IIMMIIAH3€, MOJENIb KUCTH 4YEJIOBeKa U KHUCTHU
IMMITaH3€, MOJIEIN TOpCa MPEIKOB YEIOBEKA.

JlabopaTopuass padGora «/3ydyeHne ocoOEHHOCTEH CTpOeHHUs CKelera
YEJI0BEKA, CBA3AHHBIX C MPSIMOXOXKICHUEM).

IIpakTnueckas padora «/3yyeHne dKOJIOrMYECKUX aJallTalli YEIIOBEKay.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CHCTEM € OKPY Kalolleil cpeaoi

3apoxkaeHue U pa3BuTHE 3kojoruu B Tpyaax A. ['ymGonpara, K. @. Pynse,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun
9KO0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.



Metonbl 3kosoruu. IloneBble HabOMOAEHUS. DKCOEPUMEHTHI B DKOJIOTHU:
OpUpoAHbIE U JiabopaTtopHble. MoJenupoBaHue B HKOJIOTUU. MOHUTOPUHT
OKpY>KaroIel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00aTbHBII.

3HauY€HHE OSKOJOTMYECKUX 3HAHMM I  4YeJIOBEKa. DKOJOTMYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3€M 4enoBedecTBa ¢ npuponor. dopmupoBaHue
HKOJIOTHYECKOHN KYJIbTYPbI U 3KOJOTHUYECKON IPAMOTHOCTH HACEJICHUSI.

JleMoHCTpaMuA

[Toptpetsl: A. I'ymbonbar, K. ®@. Pynee, H. A. CeBepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuupel u cxemsl: «Pa3gensl sxomoruny, «MeToabl skomorumy, «Cxema
MOHHUTOPHUHTIA OKPYKAIOLIEH CPEIbD».

JlaGopaTopHuast padora «3yuenue METOZ0B JKOJIOTUYECKUX
HICCICIOBAHUN.

Tema 7. Opranusmsl U cpea O0UTAHUSA

DkoJyoruyeckue (PakTopbl U 3aKOHOMEPHOCTH UX nericTBus. Kinaccudukanms
HKOJIOTUYECKUX (PAKTOPOB: aOMOTUUYECKUE, OMOTHUYECKHE, aHTpOoNOreHHble. Oo1ue
3aKOHOMEPHOCTH JEHCTBUS 3Koyiornueckux ¢akropos. IIpaBuno munumyma (K.
[npenrens, 0. JInOux). TonepaHTHOCTh. OBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpTaHU3MBI.

AlGuoTtnueckue ¢dakrtopel. CBeT Kak sKojorudeckuit (axrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJOTHYECKUE TPYMIIbI
pPacCTeHHMII M JKMBOTHBIX II0 OTHOLICHHIO K cBeTy. CHUrHaibHas poJib CBETA.
doTONEpUOaU3M.

Temneparypa kak oskonorudyeckuid (axrtop. JleiicTBue TemiepaTypbl Ha
opranu3Mbl. [IoiKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxuocts kak skojorumyeckuid akrtop. Ilpucnocobnenus pacTeHHil K
nojJiep KaHuio BojgHoro Oananca. Knaccudukanuss pacTeHUN MO OTHOIICHUIO K
Boje. [Ipucnoco6ienns KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3MYIIHAS, MOYBEHHA,
ryOMHHAsT  TOAMOYBEHHAs, BHYTpUOpPraHU3MEHHas.  DHU3UKO-XUMUYECKUE
0COOEHHOCTH cpell oOuTaHusi opranu3sMoB. [lpucrnocoOneHuss OpraHusMoB K
JKU3HU B Pa3HbIX Cpeaax.

buonornueckue putMmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roUuYHbIe PUTMBL. [IpUCIOCOOIEHHOCTh OPTraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusznennsie @Qopmbl opranu3MoB. [loHsiTue O JKHU3HEHHOU (Qopme.
Kuznennbie GOpMbI pacTeHUMN: JE€PEeBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE



TpaBbl, OJIHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: TUIPOOUOHTHI,
reo0MOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buotnueckue (bakTOopHI. Bunbr OMOTHUYECKUX B3aMO/ICHCTBUM:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOMNO03 1 ero ¢opmel. [lapazutusm, koomneparus,
MyTyaJln3M, KOMMEHCAIU3M (KBapTUPaHTCTBO, HaxJieOHHUecTBO). HeTpoduueckue
B3aUMOJICUCcTBUS  (Tomuyeckue, Qopuyeckue, ¢adbpuueckue). 3HAUYCHUE
OMOTUYECKUX B3aUMOJACHCTBUN JUIsl CYIECTBOBAHMS OpPraHU3MOB B Cpee
obutanus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanun

Tabmuupl U cxembl: «Ikonorudyeckue @axrtopb», «CBETOBOM CIIEKTpY,
«OKOJOTUYECKNE TPYIIIBI )KUBOTHBIX IO OTHOUIEHHUIO K CBETY», « TE€mIOKpOBHbBIE
KUBOTHBIE», «XOJIOJHOKPOBHBIE >KUBOTHBIE», «DU3MOJIOrMYECKUE aJanTaluu
KUBOTHBIX», «Cpenbl OOWTaHWS OpPraHU3MOB», «bHOJOrMYECKHEe PUTMBDY,
«Kusnennole  Qopmbl  pactenmit», <« KuzHeHHbIe  (OPMBI  KHUBOTHBIXY,
«9KocucTeMa MMPOKOIMCTBEHHOTO JIeCa», « IKOCHCTEMA XBOMHOrO Jieca», «Lenn
NUTaHus», «XunHudectBo», «llapasutuzm», «Koukypenmus», «CumoOuosy,
«Kommencanuzm».

O6opynoBanue: repOapuu pPacTeHUNW U SKUBOTHBIX, MPUCHOCOOJEHHBIX K
BIUSHUIO Pa3IUYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIIOOMUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIIMBBIX PACTEHUM, CBETOJIOOUBBIC, TEHENIOOUBBHIE U
TE€HEBBIHOC/IMBbIC KOMHATHBIE PACTEHUs, repOapuy U KOJJICKLIUHU TEIUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAacTEHUM, dydesia NTULl U 3Bepeld, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIMH >KUBOTHBIX, OOUTAIOIIMUX B Pa3HBIX cpeaax,
repbapuu M KOJUIGKIMU PACTEHUH M JKMBOTHBIX, OOJAJAIOIIUX dYepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHHUSIM YCJIOBHM JXKM3HM, repbapuu u
KOJUIEKIIUM PACTEHHM M JKUBOTHBIX PA3IUYHBIX KM3HEHHBIX (POpPM, KOJUICKIIUU
YKUBOTHBIX, YYACTBYIOIIUX B Pa3IMYHbIX OMOTUUECKUX B3aUMOJIECHCTBHUSIX.

JlabopaTtopuasi padora «BpisiBIeHHE TPUCTOCOOTICHU OpPraHU3MOB K
BIIUSTHUIO CBETA.

JlabopaTtopuasi padora «BpisiBIeHHE TPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhD».

JlaGopaTopHasi paGora «AHATOMUYECKHE OCOOCHHOCTH PACTEHUU U3
Pa3HBIX MECT OOHUTaAHUS.

Tema 8. Dko0y10rusl BUAOB U NMOMYJIANMIA

OKOJIOTUYECKUE  XApaKTEpUCTHKUA  TOIYJISLHH. [lomymsinuss ~ Kak
Ouonornyeckas cucreMa. Posib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0coOeHHOCTeW OMOoJIOrHH BUAOB B (POPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPbI
nonyisuuid. OCHOBHbBIE TIOKa3aTeau NOMYJISLUUU: YHUCJIEHHOCTh, IIJIOTHOCTD,



BO3pACTHasi M TMOJIOBAasl CTPYKTypa, POKIAAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUA.

DKkonoruyeckass CTpykrypa nomyiasiuud. OUueHKa YMCIEHHOCTH MOMYJISLIMH.
JlunaMuKka momyJsiuuu U €€ peryisuusa. bUoTHYecKkuid NMOTeHLHAl MOMYJISLUU.
MonenupoBanue AMHAMUKY nonyJisinuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILUY.
KpuBble BbDKHMBaHUS. Perynsiius YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (- U
K-ctparerun).

[Tonsitue 00 sKomornyeckoil Huie BUAa. MectooOutanue. MHoromepHas
Mozenb dkosormdeckon HumM k.M. XatunmHcona. Pa3zmepsl skosiormueckon
Huiy. [loTeHnnanbHas U pealTn30BaHHAs HUILIU.

Bua kak cucrema nomynsuuid. Apeansl BUIOB. Buabl U HX >KU3HEHHBIC
CTpaTEruu. JKOJOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMIOBEJCHHUS W MUTpPalMil >KUBOTHBIX. buosornueckue
WHBA3UH 4yKEPOJIHBIX BUIOB.

JlemoHcTpanuu

[Toptper: Ix. 1. XaTunHCOH.

Tabmuubl W cxembl: «JKOJOTHYECKUE XapAKTEPUCTHKU MOMYJSALUNY,
«IIpocTpaHncTBeHHass  CTpyKTypa mnonyjsuuu», «Bo3pacTHele  nupamuabl
nonyiasauum», «CKOpOCTh  3acelNeHuss MOBEPXHOCTH 3€MJIM  Pa3IMYHbIMU
opraHuzMamMmn», «Mojeinb 3kosiorndeckor Humu [x. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHHU, KOJJIEKIIUH )KUBOTHBIX.

JlabopaTtopnass  pabora  «IIpucnocoOneHuss ceMssH  pacTeHUH K
PACCETICHUIOY.

Tema 9. Jxosorust cood1mEecCTB. IKOJIOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBS3u MEXIy
OpraHu3MaMH B OUOLIEHO3E.

Dxocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKUMOHAIBHBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: IMPOIYLEHThI, KOHCYMEHTbI, PEIYLEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue unenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbl ¥ MBI B 3KOCUCTEMAX. KpyroBopoT BeIECTB U IOTOK SHEPTUU
B OKOCUCTEME.

OcHOBHBIE  TIOKa3aTeau  dKOCUCTEMBl. bumomacca u  mpoaykuus.
DKOJIOrM4ecKHe MUPaMHIbl YUCeN, OMOMACChl U SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Duykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIECCMM W HMX MPUYUHBL. AHTPOIOIE€HHBIE BO3JCHUCTBUS Ha
cykneccuu. Knnmakcnoe cooOuiectBo. bruopaznoo0Opasue u noiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.



[IpuposHbIE SKOCUCTEMBI. JKOCUCHEMbL 03ED U pPeK. IKOCUcmembl Mopeu U
oKeano8. Ixocucmemvl MYHOP, 1€CO8, Cmenel, nyCmblHb.

AHTpONOreHHBIE HKOCUCTEMBI. ATpPO’KOCUCTEMA. ATrpoleH03. Pazmuuus
MEXy aHTPOIIOTEHHBIMH U MIPUPOTHBIMHU YKOCHUCTEMaMHU.

YpOoskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocuctem. [opoackas
dbropa u ¢ayna. CuHaHTpomM3alus TOpOACKON ¢ayHbl. buonormyeckoe u
XO035IUCTBEHHOE 3HAYEHUE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
asKocucTeMax. Ponb kackadnoeo s¢hghekma u 6u008-30upuxamopos (Kiouesvix
6U008) 6 ynxkyuonuposanuu sxocucmem. 1lepeHOC SHEPTUA U BEIIECTB MEXKAY
CMEXHBIMH SKOCHCTEMaMH. Y CTOMYUBOCTbh OPTaHU3MOB, MOMYJISIIUN U SYKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmoi 8030eticmeus 3aepA3HeHUl pPA3HbIX Munos Ha
cyOOp2aHuUIMEeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl  DKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€UCMBUSL.
MeTo010THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX YKOCUCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. Tencnu.
Tabmuupt u cxembl:  «CtpykTtypa  OuoOlEHO3a»,  «DKOCHUCTEMa

HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMAa XBOMHOTO Jieca», «DyHKIHOHAJIbHbBIC
IpYIIbl OPTaHU3MOB B 3KocUCTEME», «KpyroBopoT BEHIECTB B 3IKOCHUCTEMEY,
«lenu nutanus (macTOMIIHAS, JETPUTHAS)», « DKOJIOTHYECKass MUPAMHIA YUCEID),
«IKoJIOTHYECKasi mupaMujia OMoMacchly», «IKOJOoTHYecKas Mupamuia dHEPTUuny,
«O0bpazoBanue 0onotay, «llepBuunas cykieccus», «BoccTaHoBeHHE Jieca MOcie
noxapa», «9KOCHCTEMa 03€pa», «ArporeHo3», «KpyroBopor BemIeCTB M IMOTOK
OHEPTUU B arporeHo3ey, «[Ipumepsl ypOosKoCHUCTEMY.

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, uydesia MTHUI] U
3Bepel, repOapuu KyJbTYPHBIX U JUKOPACTYIIMX PACTCHUH, aKBapUyM KaK MOJIETh
HSKOCHUCTEMBI.

IIpakTuyeckas padora «3ydenne u onucanne ypo03KOCUCTEMBD».

JlabopaTtopuasi padora «l3ydeHue pazHOOOpazusi MEIKUX TMOYBEHHBIX
YJICHUCTOHOTHUX B PA3HBIX SKOCUCTEMAX).

IKCKYpcUusi «IKCKYpCHsl B TUIMYHBIM OMOTEo1eHo03 (B 1yOpaBy, OCpe3HsIK,
SJIBHUK, HA CYXOJI0BHBINA WU TOMMEHHBIN JIYT, 03€pO, OOJIOTO)».

IKCKypcusi «DKCKYpCHUsl B arposKOCHCTeMY (Ha MOJe WIM B TEIUIMYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buochepa — obmiemnanerapHasi o0ojiouka 3eMiIM, TJI€ CYUIECTBYET WM
CylIecTBOBaJa KM3Hb. PazButue npeacrasienui o 6mochepe B Tpyaax 3. 3iocca.



VYuenue B. U. BepHanckoro o 6uocdepe. Obnactu 6uocdeps! u e€ coctan. )Kuboe
BeIecTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouochepsl Kak
rJ100anpHOM IKOCHCTEMBI. JlMHaMuueckoe paBHOBecue B Ouocdepe. KpyroBopotsr
BEIIECTB U OMOTCOXMMHUYECKUE ITUKIIBI (YIiiepoaa, a3ota). PUTMHUYHOCTE sSIBIEHUN
B Ouocdepe.

3oHanbHOCTh Ouocdepnl. [lonsitue o Ouome. OCHOBHbIE OWOMBI CYIIIH:
TYH/Ipa, XBOMHBIC JIeca, CMEIIaHHBIC ¥ IIMPOKOIMCTBEHHBIC JIeca, CTEIH, CABAHHBI,
MyCTBHIHU, TPOTIMYECKHUE JIECa, BRICOKOTOPhS. Kimmat, pacTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrtpykTypa u (QyHKIHS )KHUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMaa 1
onocdepHbIX PYHKITUH.

JleMoHCTpauumn

[Toptpetsl: B. U. Bepranckui, 3. 3rocc.

Tabmuubr 1 cxembl: «I'eocdepsl 3emim», «KpyroBopoT azora B mpupoje»,
«KpyroBopoT yriepona B mpupojae», «KpyroBopoT Kkuciopojga B HOpUPOIELY,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOMBbI cymny, «KinMarnueckue
nosica 3emnm», «TyHapay, «Takra», «Cmemanneiii nec», «llIupokonucTBeHHbIM
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tpornnueckuil gecy.

O6opynoBaHue: repoapuu pacTeHUN Pa3HBIX OMOMOB, KOJUICKIIUH )KUBOTHBIX.

Tema 11. YesnnoBek u oOKpy:xal0IIas cpeaa

OKOJIOTUYECKUE KPHU3UCBI M WX NPUYMHBL. Bo3nelcTBue denoBeka Ha
ouocdepy. 3arpssHeHue BoO3AYyIIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJIHOW cpeabl. OxpaHa BOJIHBIX pecypcoB. Paspymenwe mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHne kimmMara.

AHTpOIIOT€HHOE BO3/ICIICTBUE HA PACTUTENbHBIA M XKUBOTHBIA MuUp. OxpaHa
pPacTUTENBHOTO W JKUBOTHOTO MHpa. OCHOBHBIC NMPUHIIUIBI OXPaHbBI MPHUPOJIBHL.
Kpacaeie kHuru. Oco0o oxpansembie mpupoganbie Ttepputopun (OOIIT).
borannueckue caapl 1 300710THIECKUE TTAPKHU.

OCHOBHBIC TPHUHIIUIBI YCTOMYMBOTO PA3BUTHUSI YEJIOBEUECTBA U TMPUPOJIBI.
PanronanpHO€ ~ MPUPOJOMONBL30BAaHUE W COXPAHEHHE  OHMOJIOTHYECKOTO
pazHooOpasus 3emuyid. OOIIME 3aKOHOMEPHOCTH TJIOOQIBHBIX DKOJIOTHUYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOSITHBIE TTOCJICICTBUSI.

Pa3BuTHe METOJOB MOHUTOPWMHTA PA3BUTHS OMACHBIX TEXHOTECHHBIX
npoueccoB. Cucmemmuvie uUCCre008anus nepexooa K pecypcocoepezaroujei u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcawi.
Hayuonanvuvle ungopmayuonuvle cucmemsi, odecneuusarowue O00CMyn K
ungopmayuu no  COCMoAHUIO OMOENbHLIX U008 U dKkocucmem. (OCHOBbL



9Kopeabuiumayuu dKocucmem u cnocooos 060pvOLl ¢ OUONOBDPENHCOCHUIMU.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCHEM.

JdeMoHCcTpaIuA

Tabmumet  w cxeMbl:  «3arpsi3HeHHEe  atMocdepb»,  «3arps3HeHHe
ruapocdeprr», «3arps3HeHue mnouBb», «llapHukoBbiit  3ddekr», «Ocobo
OXpaHsieMble MPUPOJIHBIE TEPPUTOPUNY», «MOIENN YIPABISIEMOTO MUPAY.
Oo6opynoBanue: ¢doTorpapuu OXpaHsSEMbIX PACTEHUM M >KUBOTHBIX KpacHoi
kHuru Poccutickon ®@enepanuun, KpacHol KHATH pernoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTMX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3ylbTaTaM OCBOCHUS
OOyYarOIIMMHUCS TPOTPaMM  CpeIHEro o0Imero o0pa3oBaHUsS: JUYHOCTHEIE,
METaNnpeIMETHbIC U MPEIMETHBIE.

B cTpykType JNMYHOCTHBIX Pe3yJIbTaTOB OCBOCHUS MPOrpaMMbl IO OHMOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABJISIONIUE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
rpakIaHCKOW MJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEIIBHOCTH
U CAMOONpPEACNICHUI0, Haiuuyue Mmomusayuu K OOyYEHUIO  OHOJIOTHH,
yeleHanpaegienHoe passumue BHYTPEHHUX YOEKICHUN JHMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPAIUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JIEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMH, TPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUsl, Haluyue HNpaoCO3HAHUS  DKOJIOTUYECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb LIETTU U CTPOUTH KU3HEHHBIC TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMBI MO OUOJIOTUH JTOCTUTAOTCS
B EIUHCTBE Y4YeOHOW M BOCHUTATEIHLHON JEATEIBHOCTH B COOTBETCTBUM C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, HCTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUJIAMHU U HOpPMaMU
MOBEJCHUSI W CIOCOOCTBYIOT TpOIeCCaM CaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH TMO3HMIMU JIMYHOCTH, MATPUOTU3MA U
YBOKEHUSI K 3aKOHY U IMPABOIMOPSAIKY, YEJTOBEKY TPyJa U CTapIlIeMy MOKOJICHUIO,
B3aMMHOTO YBAXKCHUS, OCEPEKHOrO OTHONIIECHUS] K KYJIbTYPHOMY HACIEIUI0 U
TPAAUIIUAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoae u
OKpYKaroUIEn cpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOro mpenmera «buomorus
JIOJDKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIITUXCSl PYKOBOCTBOBAThLCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIUEH JUYHOCTH, CUCTEMOW I[EHHOCTHBIX
OpUEHTAll{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IIecTBa, PaCHIUPEHHE >KHU3HEHHOTO
OTBITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaii3alliid OCHOBHBIX HaIpaBJICHUI
BOCIUTATEIHLHOM ESITEIHLHOCTH, B TOM YKCJIE B YaCTH:

1) rpa:kaaHCcKOro BOCIUTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYLUMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPAIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOW [I€SITEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUHU YYCOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
OMOJIOTHYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTh  OTNPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YUYUTHIBaTh B CBOUX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOCXKICHUSAMH, KYJIbTYPHBIMUA LIEHHOCTSMU U
COI[MAIBLHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, MO3HABATEIBHBIX U MCCIEAOBATEIBCKUX 3a/lady, YBaKUTEIHLHOIO
OTHOUIIEHUS! K MHEHHUIO OIIMOHEHTOB IMpPHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

chOpMHPOBAHHOCTh poccuirickomn IpaXIaHCKOU UJECHTUYHOCTH,
MaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTH IIE€pE]l
Ponunol, ropaoctu 3a CBOWM Kpai, cBOWO PoauHy, CBOM S3BIK U KYJIBTYPY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILIEHUE K MPUPOJIHOMY HACJICAUIO U MaMATHUKAM MPUPO/IBI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuUTHE OWOJOTUM, TMOHUMAHUS 3HAYCHHS OHOJIOTMM B TIO3HAHUM 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure (OTeyecTna,
OTBETCTBEHHOCTb 3a €TI0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOTO HApPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYACH HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOT'O MPUHATHS LEHHOCTEM CEMEWHOM JKWU3HU B COOTBETCTBUM C
TpaauusMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAas ICTETUKY ObITa, HAyYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;

MMOHUMAaHHUE YMOIMOHAIBHOTO BO3JIECTBUS dKHUBOM MPUPOABI U €€ IIEHHOCTH;



TOTOBHOCTh K CaMOBBIP@XKEHHMIO B Pa3HbIX BHUAAX HCKYCCTBA, CTPEMJICHHUE
MPOSIBJISITH KAYECTBA TBOPUECKOU JTMYHOCTH;

5) ¢pusuuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJLTYPHI 30POBbSI U
IMOLMOHAJIBHOIO 0J1ArONOTy YU

NOHMMaHWE U pealu3anus 370pOBOro u 0Oe3omacHOro obpasa KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pEryJspHas Qu3nyeckKas
aKTUBHOCTbB), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILICHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBBIO;

MOHMMAHUE I1EHHOCTU TPaBUJI HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIO/ICH;

OCO3HAHHUE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTh K AKTMBHOW JESITEIBHOCTH TEXHOJIOTUYECKOW W COLMAIBHOU
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOATEIHLHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

MHTEPEC K Pa3IMYHbIM cepaMm MnpodhecCHOHANbHON AESTENbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccud #  pealn30BBIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIaHbI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) IKOJIOTUYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHNS;

MOBBIIIEHUE YPOBHA JKOJOTMYECKOM KYJbTYpbl: MPUOOPETEHUE OIbITa
MJJAHUPOBAHUSI TIOCTYNKOB W OIEGHKH WX BO3MOXHBIX TOCHCACTBUNA ISt
OKPYKaroUIEH Cpebl;

OCO3HAHHE TJI00aTBLHOTO XapaKTepa JKOJIOTHUYECKUX MPOoOJeM W IMyTed HuX
pelieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpeTaeMble MNpPU HU3YYEHUU OHOJIOTHH
3HaHUS M YyMEHUsI TpU pelieHud NpoOJeM, CBS3aHHBIX C palMOHAIbLHBIM
MPUPOOIIOIb30BaHUEM  (COONIOACHUE  TPAaBWJI  TOBEACHHWS B MPUPOJIE,
HaIlpaBJIEHHbIX HA COXPAHEHUE PABHOBECHUS B HOKOCHUCTEMAx, OXPAaHY BHUJOB,
IKOCUCTEM, Orochepsl);

aKTUBHOE HENpUsITHE JEHUCTBUN, MNPUHOCALIMX Bpel  OKpYKarolleu
NPUPOIAHON cpelie, YMEHHE MNPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;



HaJIM4KMe PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHUS, YKOJIOTMYECKON KYJIbTYpHI,
OTIbITa NEeSATEeIbHOCTH HKOJIOTHYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSl UMH B ITO3HABATEJIbHOMW, KOMMYHMKATUBHOM M COIMATIBHOU
MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKON JIEATEIHHOCTH 3KOJOTHYECKON
HaIlPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKd M OOIECTBEHHOW MPAKTHKU, OCHOBAHHOTO HA JHAJIOTe
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M UYWTATENIbCKOW KYIbTYpPhl KaK CpEICTBa
B3aMMOJICUCTBUS MEXKTY JIIOABMU U TIO3HAHUS MUPA;

NOHUMAaHUE CHenupuKu OHOJOTUM KaK HAyKd, OCO3HAaHUA €& poJik B
(OpMHpPOBAHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
NpeACTaBICHUsT 00 OKpYXKalolleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YEJIOBEKa U
o0miecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOiIeM
COXPaHEHUs1 IPUPOITHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OHOJIOTUU JJISi COBPEMEHHOM LMBHJIM3ALIUU:
o0ecriedueHrss HOBOTO YpPOBHSI Pa3BUTHsI MEAMIIMHBI, CO3/IaHWE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pEelIaTh PECypCHble  MPOOJIEMBbl  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEeH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUYECKUX MPOOIeM U
o0ecrieueHuss  Iepexoja K  YCTOMUYMBOMY — Pa3BUTHIO,  pallMOHAJIbHOMY
UCTIOJb30BAaHUIO TMPHUPOJHBIX PECYPCOB M (DOPMHPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HH,

3aWHTEPECOBAHHOCTh B TOJYYCHUH OWOJOTMYECKUX 3HAHUH B MEJIX
MOBBIIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IPU W3YYCHUH OMOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCTIONb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJyYyaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHUE JefaTh OOOCHOBAHHBIC 3aKIIIOUCHHMs] HAa OCHOBE HAy4YHBIX (DAKTOB U
UMEIONTNXCS JAHHBIX C TENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS IS
perieHus Mpo0JieM B peabHbIX KU3HCHHBIX CUTYAIUsX;

OCO3HAHWE LIEHHOCTUM HAYYHOU JEeATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
MPOEKTHYIO U HCCIIEIOBATEIBCKYIO AEATEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh M  CIIOCOOHOCTb K  HENpPEpPhIBHOMY  OOpa30OBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUW MO OWUOJOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpeameTHbie pe3yabTaThl OCBOCHHs yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HA4YUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0Yy4aIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPaXKArOLIUe
IEJIOCTHOCTh HAy4YyHOU KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHs, SABJICHHE, MPOIECC,
CUCTEMA, HAy4YHbI (PaKT, NPUHLMII, THUIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJENOBAHUE,  HAOJMIOJEHHE, HU3MEpPEHUE, OSKCIHEPUMEHT W  JpYrue);
yHUBEpCaIbHble Y4eOHbIC JeWcTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHEIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH U  COIMAJIBHOW KOMIIETCHIIMU OOyYarouuxcsi; CIOCOOHOCTh
00yJaromuxcs UCIIOJIb30BAaTh OCBOCHHBIC MEXIUCITUTUTMHAPHEIC,

MHPOBO33pEHUYCCKAE 3HAHWS W YHUBEpPCAJIbHBIC yYEeOHBIE JICUCTBUS B
MMO3HABATEJILHON U COIMAJIbHON MPAKTHKE.

B pesynbrare wu3ydeHus OWOJOTMM Ha YPOBHE CpEIHEro OOIIero
oOpazoBaHus y oOy4aromerocss OyayT cpOpMUPOBaHbI IO3HABATEIbHBIC
YHUBEpCaIbHBIC YIeOHBIE ACHCTBUS, KOMMYHHUKATHBHBIC YHUBEPCATbHBIC YICOHBIC
NEUCTBUS, PETYIATUBHBIC yHUBEpPCAIbHBIC YyYEeOHBIE JCHCTBUSA, COBMECTHAS
JIESITEIIbHOCTb.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IPOTPaMMBbl CpEIHEro OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBiajaenue YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABATEIbLHBIMH
AEUCTBUSIMM

1) 0a3oBbIe JIOTHYeCKHe AeliCTBHUSA:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaIM3UpOBaTh  MPoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPHU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cHHTE3a, CPaBHECHMS, KiIacCU(UKAIIUH, 000OIICHHUS ), PAaCKPBIBATh CMBICIT
OMOJIOTUYECKUX TOHATUM (BBIICIATh WX XapaKTEPHbIC MPU3HAKU, YCTAaHABIUBATH
CBSI3H C IPYTUMH TTOHATHSIMH );

OTpENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JTOCTHKCHHSI, COOTHOCHUTD PE3YJIBTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHU LICIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TOHATHUS JUI 0OBSICHEHUS (PAKTOB M SIBJICHHUM
YKABOW MPUPOJIBI;

CTPOUTH JIOTMYECKHE PACCYXXJICHHUS (MHAYKTUBHBIC, JEIYKTHUBHBIC, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU W TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MO/IENTbLHBIE CpencTBa TS MIPEICTABIICHUS
CYIIIECTBEHHBIX CBsI3€H M OTHOIIEHWH B M3y4ae€MbIX OMOJIOTUYECKHX OOBEKTax, a



TaK)K€  MPOTUBOPEUMU  Pa3HOrO0  pOJAd,  BBISIBJICHHBIX B Pa3IMYHBIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUJIAH pEHICHUs MPoOJeMbl ¢ Y4ETOM aHalM3a WMEIOIIMXCA
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJIbTAaTOB
1EJsIM, OLIEHUBATh PUCKH MOCIEACTBUMN JESITEIbHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCJIOBHUSIX  PEAIbHOTO,
BUPTYAJIBHOI'O 1 KOMOMHUPOBAHHOI'O B3aUMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BBI€E HCCJIEA0BATEIbCKHE AeliCTBHA:

BJIAJICTh HABBIKAMH y4E€OHO-UCCIIECIOBATEIBCKON U MTPOSKTHOM JESITEIbHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOATEIbHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB TO3HAHUS;

WCIIOJIb30BaTh PAa3JIMYHBIE BHUJBI JICSITEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEPHpeTalnH, MPeoOpa3oBaHUI0 U TNPUMEHEHHIO B YYEOHBIX
CUTYaIlMsIX, B TOM YHCIIE TP CO3/IaHUU YY€OHBIX U COIUATBHBIX TPOEKTOB;

(GbopMHpOBaTh HAYYHBIA TUI MBIIIJIEHUS, BIaJAETh HAYYHOU TEPMUHOJIOTHEN,
KJIFOUEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOU
JEATEeIIbHOCTH M )KU3HEHHBIX CUTyalUsX;

BBISIBJIAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeIlEHUs, HaXOAUTh APTyMEHThl AJI1 J0Ka3aTeIbCTBA
CBOMX YTBEPKICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILICHHUS;

aHaJM3UpPOBAaTh IMOJYYEHHbIE B XOAE PEUICHUS 3aJlaud  Ppe3yJIbTaThl,
KPUTHYECKH OLEHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OILICHKY HOBBIM CUTYallUsIM, OIICHUBATH TPUOOPETEHHBIN OIBIT;

OCYILIECTBIISITh IEJICHAIIPABJICHHBIM MOUCK TMEpeHOca CPEeICTB U CIOCOOOB
JeNCTBUS B MPOGECCHOHANTBHYIO CPENy;

YMETh TIEPEHOCUTHh 3HAHUS B TMO3HABATEIBHYIO M MPAKTHYECKYIO OOJacTH
KU3HEIeITEeIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUA U3 PAa3HBIX PEIMETHBIX 001acTel;

BBIJIBUTAaTh HOBBIE HJIEH, MpEAjiaraTb OPUTHHAIbHBIE MOAXOAbl U PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopMmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIUK (TEKCTE Y4eOHOro
nocoOusi, HAYYHO-TIOMYJIAPHOM JUTEparype, OHOJOTMYECKHX CIIOBapsAX U
CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH



MH(POPMALIMIO Pa3IMYHbIX BUIOB U (POPM IpEICTaBICHUS, KPUTUUECKU OLIEHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

(GopMyIMpOBaTh 3aNpOChl U NPUMEHATH PA3JIMYHbIE METOJbI IIPU MOUCKE U
otbope Omonornyeckoil mHGOpMaIuu, HEOOXOTUMOU I BBIMOTHEHUS y4EOHBIX
3a/1ay;

npuoOpeTaTh ONBIT HCIHOJIb30BAaHUS HHPOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOT'MH, COBEPILIEHCTBOBATh KYJIbTYpYy aKTUBHOTO MCIIOJIb30BaHUs Pa3IMUHbIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMANbHYI0  (OpMy  TMPEACTABICHUS
ononornyeckor uHpopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIHLIbI, PUCYHKH
¥ JIpyroe);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBe CpeAcTBa MNpu padoTe ¢
OMOJOrnyeckod HHPOpMalUUe: MNPUMEHATh XHUMHUYECKHE, (U3UYECKUE H
MaTE€MaTUYeCKHe 3HaKU W CUMBOJBI, (HOpMYyJbl, abOpeBUaTypy, HOMEHKIATYpY,
UCIOJIBb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJMYECKHE  CPE/ICTBA
HarJIsHOCTH;

BJa/J€Th  HABbIKAMU  pAaclO3HAaBaHHWA U 3allUThl  HUH(pOpMaLMH,
MH(OPMAIIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBiaseHue yHMBeEPCAJIbHBIMM KOMMYHUKATHBHBIMHM eHCTBUSIMU:

1) oO1menme:

OCYILECTBIISITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JMCKYCCHUU MO CYIIECTBY OOCyXaaemMoil TeMbl (YMEHHE 3aJ1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTENIbHO BBINIOJIHEHUS MpejjiaraeMon
3aJlayd, YYUTHIBaTh UHTEPECHl U COTJACOBAHHOCTH MO3MUIMKA JPYIMX YYaCTHHKOB
JIAAJIoTa WA TUCKYCCUU);

pacro3HaBaTh HEBepOalibHblE CpeJCTBA OOIIEHMs, IMOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CUTyaluH,
YMETh CMSITYaTh KOHPJIMKTHI U BECTH IEPETOBOPHI;

BJIAQ/IETh PA3IMYHBIMH CHOCOOAMM OOILEHUS U B3aUMOJCHCTBHUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHUSI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHas esITeJIbHOCTh:

NOHUMAaTh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBHUAYaJIbHOU
paboThI MPU PEIICHUH OHMOJIOTHYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOIUMOCTD
IPUMEHEHUs TPYNIOBbIX (POPM B3aUMOJECICTBUS NPHU peIIEHUH yueOHOM 3a1a4u;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX JEHCTBHM C y4éToM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA;



NPUHAMATh L€JIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAUHUPOBATh JIEUCTBUSL MO €€ [IOCTWIKECHHIO: COCTaBJIATh IUIAH JEHCTBUM,
pacmpeienarh pojaud ¢ y4€TOM MHEHUH YYacCTHUKOB, OOCYXKIaTh pPE3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa M KAXKIOTO Yy4YaCTHHKA KOMaHAbI B
001 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/iaraTb HOBBIE NPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYUIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B PA3IUYHBIX
CUTYaLIHUSIX, TPOSABIISITH TBOPUECTBO U BOOOPaKEHUE, ObITh MHULIMATUBHBIM.

OBJiaieHne YHUBEPCATbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJI30BaTh OWOJIOTMYECKUE 3HAHUS [UIsl BBIABICHUS MpoOOJEM U HX
pEIIeHUS B )KM3HEHHBIX U YY€OHBIX CUTYyaIUsX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHSX M IOCTYIIKax MO OTHOLIEHWIO K YKUBOW IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOATENILHO OCYILIECTBISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJlaud B 00pa30oBaTebHON
JEATEIIbHOCTH M )KU3HEHHBIX CUTYyalUsX;

CaMOCTOSITENIbHO ~ COCTaBJATh IUIAH pELIEHUs MpodsieMbl C  Y4ETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUTCHU;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpATh paMKH Y4€OHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTUpPOBATh €ro, OpaTb OTBETCTBEHHOCTH
32 pEIICHMUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CoCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW HJPYAUIMU B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIBTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B NIESITEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJa/JeTh HABbIKAMU  TO3HABATEJbHON  pediiekcuM  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyJbTaTOB H
OCHOBAHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyallud, BHIOOpA
BEPHOIO PEILICHHS;

YMETh OILICHUBATh PUCKH W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHU)KEHMUIO;



NPUHUMATh MOTHMBBI M apTyMEHTHl JPYTHX TpU aHalW3e pPe3yIbTaToB
NeSITEIIbHOCTH;

3) npuHsaTHE ceOsl U APYTrUX:

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TPH aHAINU3E pe3yIbTaTOB
NeSITEIIbHOCTH;

pU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OMIHOKH;

pa3BUBAaTh CIIOCOOHOCTH TOHUMATh MHUP C TTO3UIIAU JPYTOTO YeJIOBEKA.

MNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pE3yNbTaThl OCBOCHHS COJEPKAHHUS Y4eOHOro mpeamera
«buonorusi» Ha yriayOJIEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOECIECUYCHHE
npopunapHoro  oOyueHuss  oOydaromuxcss — Ouosormd. OHM  BKJIIOYAIOT:
cnenuduyeckue AJjisi OMOJOTUY HAyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUI 1O
OCBOCHMIO, UHTEPIPETAIIMN U TIPEOOPa30BaAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUU U MX NMPUMEHEHHUIO B PA3JIMUYHBIX YUY€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusx. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojam U3y4eHus.

[IpenMeTHbIe pe3yibTaThl OCBOEHUs ydueOHOro mpeamera «buosorus» B 10
Kjlacce NOTKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OHWOJIOTHUH B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPHUPOJBI W  pEIIeHHH TpobJieM  paluoOHaJIBLHOTO
MPUPOOTIOIH30BaHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
OMOJIOTHH;

BJIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKJIIOYAET:
OCHOBOTIOJIaralIiye OUOJIOTHYECKUE TEPMUHBI U TOHATHUS (KU3HB, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpEryJsius, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT W Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU
(xnerounas teopus T. llIBanna, M. lllneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnencTBeHHocTH T. Moprana), yuenuss (H. W. BaBumoBa — o 1meHTpax
MHOroOOpa3usi M  TNPOUCXOXKJACHUS  KYJIbTYpPHBIX  pPAacTEHUM),  3aKOHBI
(erHOOOpa3Ksi TTOTOMKOB TEPBOIO TMOKOJICHMS, PACIICIUICHHS, YACTOTHI TaMeT,
HE3aBUCUMOTO HacieaoBaHus [. MeHnaensa, TOMOJOTHYECKUX pAJIOB B
HACJIEICTBEHHOU U3MEHUYUBOCTHU H. n. BaBuiona), IIPUHLATIBI
(KOMILJIEMEHTapHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAMH HAy4YHOTO IO3HAHMS, HCIOJIb3YEMBIX B
OMOJIOTMYECKUX UCCIEAOBAHUSIX KHUBBIX OOBEKTOB (OMHCAHUE, HU3MEPEHHUE,
HaOJIOICHNE, DKCTICPUMEHT);



YMEHHE BBIACIATH CYIIECTBEHHBIC TIPU3HAKU: BUPYCOB, KJIIETOK MPOKAPHOT H
DYKApUOT, OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPTraHW3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOSHUS OPTaHOB U CUCTEM
OpraHOB pACTEHUW, >KUBOTHBIX, UEJOBEKa, IIPOIIECCOB JKU3HEAESITEIBHOCTH,
MPOTEKAIONTUX B OPraHU3Max PACTCHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTUYECKHUX
MIPOIIECCOB: OOMEHa BemiecTB (MeTab0IM3M), MPEBPAIICHHUS YHEPTUH, OPOKEHUS,
aBTOTPO(PHOTO U TreTepOoTPOPHOro THUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHUHTE3a,
MHUTO3a, MEW03a, TaMEeTOTeHe3a, SMOpUOTreHe3a, TOCTAIMOPUOHAIIBHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHAWNBUAYATLHOTO  pPa3BUTHUA  OpraHu3ma  (OHTOTeHe3a),
B3aMMOJICHCTBHSI T€HOB, TETEPO3UCA, HCKYCCTBEHHOTO 0TOODA;

YMEHUE YCTaHABIMBATh B3aMMOCBSI3M MEXKIy OpraHOMJAMH KIETKH U HX
GYHKUUSIMHE, CTPOCHHEM KJIETOK pa3HBIX TKAHEWM M WX QYHKUIUIMH, MEXKIY
opraHaMu M CHCTEMaMH OpPTaHOB Yy pacTCHWH, JKMBOTHBIX M YEJIOBEKAa W MX
GYHKIASIMH, MEXKIYy CHCTEMaMH OpPTaHOB M WX (DYHKIUSAMH, MEXIY STallaMH
oOMEeHa BEIIECTB, ATaraM KJIETOYHOIO IUKJIA U KU3HEHHBIX IIUKIIOB OPTaHU3MOB,
TanaMu 3MOPUOHAIBHOTO Pa3BUTHS, TEHOTUNOM U (HEHOTUIIOM, (EHOTHIIOM U
dbakTopamu cpeibl OOUTaHUS;

YMEHUE BBISBJIATH OTIMYHUTEIBHBIC MPU3HAKN JKMBBIX CHUCTEM, B TOM UYHCIIE
pacTeHUH, )KUBOTHBIX U YEJIOBEKA;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIMKY JIJIs JOKa3aTeIhCTBa POJICTBA OPraHU3MOB Pa3HbIX
CUCTEMATHICCKUX TPYIIIT,

YMEHHUE peraTh OMOJOTHIECKUE 3aa9H, BBISBIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIICTYEMBIMU OMOJIOTHYECKUMH MPOIIECCAMU U SIBJICHUSMH, JE1aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJHATh JIA0OpAaTOpHBIE M TpaKkTU4YecKue paboThl, COOII0IAThH
npaBuiia npu padboTe ¢ ydeOHbIM U J1a00paTOpHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, IMPOBEPITh WX OKCICPUMCHTAILHBIMU
cpenctBamu, GOPMYIHpPYS I€Jb HCCICIOBAHUS, aHATU3UPOBATH TMOITYYCHHBIC
PE3yNbTATHI U JICNIaTh BHIBOBL;

yMEHUE Y4YaCTBOBaTh B Yy4E€OHO-UCCIIENOBATEILCKOW paboTe Mo OMOJIOTHH,
DKOJIOTUU W MEIWIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W
nyOJUYHO  TIPEACTaBIIATH  TOJYYCHHBIC  pE3yJbTaThl Ha  YYEHHYECKHX
KOH(DepeHIusX;

YMEHUE OIICHMBATh JTUYECKHE acCIeKThl COBPEMEHHBIX WCCIICIOBAHUIA B
obmactu  Owosormd W MeAWINMHBI  (KJIOHMPOBAaHHWE,  HMCKYCCTBEHHOE
OIJIOJIOTBOPEHHE, HAIpPaBIEHHOEC W3MEHEHHWE T€HOMa M CO3/aHHE TPAHCTCHHBIX
OpraHu3MOB);



YMEHHUE OCYIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiell mpodeccuoHalbHON
JESATEeIbHOCTH B 00JacTH OMOJIOTUH, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJIbCKOTO XO3SIMCTBA, MUIIEBON MPOMBIIIJIEHHOCTH, YIiAyOasTh MO3HABATEIbHBIM
MHTEpEC, HAIPaBJICHHBIN HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
OpoAODKeHHEe OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3aIUsIX CPETHETO
PO EeCCUOHATIBLHOTO U BBICIIET0 00pa30BaHuUs.

[IpeameTHble pe3yNbTaThl OCBOCHUS ydyeOHOro mpeamera «buonorus» B 11
Kacce JOJKHBI OTPaXKaTh:

cOPMHPOBAHHOCTh 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAy4YHOU
KApTUHBI MHpA, B IIO3HAHWHM 3aKOHOB IPUPOJBI M PELIEHUM 3SKOJOTHYECKHUX
npo0OjieM 4YeloBeYecTBa, a TaKXKe B PEIICHUH BOINPOCOB PALMOHAIBHOIO
IPUPOAOIIOIB30BaHUS, U B ((OPMUPOBAHUH LIEHHOCTHOI'O OTHOILEHHS K MPUPOJE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHME BJAJETh CHUCTEMOM OMOJOIMYECKHUX 3HAHMUW, KOTOpas BKIOYAeT
ONpE/ieNeHUs] U TOHMMAaHUE CYIIHOCTHM OCHOBOIIOJIAralolMX OHOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUYECKUE TEOpUU
(3BomronionHas teopust Y. JlapBuHA, CUHTETUYECKAs] TEOPHUS IBONIIOLUH), YUECHUS
(A. H. CesepiioBa — 0 myTsiX U HampaBieHusx sBoitonuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdYeckoro paBHoBecus J[x. Xapaum u B. BaiinGepra,
3apojsiieBoro cxonacrea K. M. boapa), mpaBuna (mMunumyma FO. Jlubuxa,
HKOJIOTMYECKON MNHpaMHJIbl 3HEpPruM), runote3bl (runore3a «vupa PHK» V.
['unGepra);

YyMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAAaMM  HAYYHOIO  IO3HaHMS,
UCIOJIb3YEMbIMU B OMOJIOTHYECKUX UCCIIEIOBAHUAX KUBBIX OOBEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOI0JeHUE, SKCIEPUMEHT), CIOcOO0aMu BBISBICHUS U
OLICHKH aHTPOIOT€HHBIX U3MEHEHUI B PUPO/IE;

YMEHHE BBIICIATh CYIIECTBEHHbIE MPHU3HAKUA: BHJIOB, OHOrEOLIEHO30B,
IKOCUCTEM M Omocdepbl, CTAOMIM3UPYIONMIETO, IBIXKYIIETO H Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otOopa, AJITONaTPUYECKOIO " CUMITaTPUYECKOTO
BUJI000pa30BaHus, BIAUSHUS JBMXKYIIUX CUJI SBOJIOLMU Ha T€HO(POH] TOMYJISIUH,
MPUCIIOCOOJICHHOCTH OPraHu3MOB K cpefie OOMTaHMs, YepeJOBaHUsl HaIlpaBIECHUN
ABOJIFOLIMH, KPYTOBOPOTA BEUIECTB U OTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABIMBATh B3aUMOCBA3M MEXAY IpOLECCAaMU HBOJIIOLUH,
JBIDKYIIMMH CHJIaMU aHTPOIIOreHe3a, KOMIIOHEHTAaMU PAa3jIMYHbIX KOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBISTH  OTJIMYUTEIbHBIE  NPU3HAKK  KUBBIX  CHCTEM,
IPUCIIOCOOICHHOCTh BUJAOB K cpele OoOuTaHus, abMOTHUYECKUX M OHOTHUYECKHUX



KOMIIOHEHTOB ~ 9KOCHUCTEM, B3aMMOCBsS3€d  OpPraHM3MOB B  COOOILECTBAaX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTMYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIMKY JIJIS JOKa3aTeIhCTBA POJCTBA OPTraHU3MOB PAa3HBIX
CUCTEMATHYCCKUX TPYII, B3aUMOCBSI3U OPTaHU3MOB U CPe/Ibl OOUTAHUS, CAMHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXpPAaHEHHS MHOTrooOpa3usi BHIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI MPUPOJIBI U UETIOBEUYECTBA;

YMEHHUE pemaTh OMOJOTUIECKUE 3aa91, BHISBISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXKTY UCCIICTYEMBIMU OMOJIOTUYECKUMHU TIPOIECCAMU U SBIICHUSIMH, JIeTIaTh
BBIBOJIBI 1 TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3yJIbTaTOB;

YMEHUE BBIMOJIHATH JIA0OpATOpHBIE M IPAKTUYECKUE PadOThI, COOIIOJATH
npaBuiia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, IMPOBEPITh WX OKCICPUMEHTAILHBIMU
cpenctBamu, GOPMYIHPYS IEIb HCCICIOBAHUS, AHATU3UPOBATH ITOTYYCHHBIC
pe3yibTaThl U JeNaTh BHIBOIBI,

yMEHUE Y4YacTBOBaTh B y4e€OHO-UCCIIEIOBATEILCKONW paboTe Mo OHOJIOTHH,
HKOJIOTUU W MEJUIIMHE, MPOBOJUMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TIPEACTaBIATH  TOJYYCHHBIC  pe3yJbTaThl HAa  yUYCHHYECKHX
KOH(epeHUusX;

YMEHUE OILIEHWBATh THUIMOTE3bl M TEOPUU O TIPOUCXOXKICHUH JKU3HU, YEIOBEKA
U YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUAX M CIOCO0axX MpeaoTBpaIeHUs
ri100anbHbIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccuoHalbHON
NEATETLHOCTH B 00JIACTH OMOJIOTHH, SKOJIOTUH, TPUPOIOTIONH30BAHMS, MEIUITHHBI,
OMOTEXHOJIOTUM, TICUXOJIOTUU, BETEPUHAPHUM, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBIIIUICHHOCTH, YIIyOJATh TI03HABATENbHBI WHTEpPEC, HaINpaBICHHBIM Ha
OCO3HAHHBIM  BBIOOP  COOTBETCTBYMOIICH  Tpodeccm H  TPOJOJIKECHHUE
OMOIOTHYECKOTO 00pa30BaHusl B OPTaHM3AIMIX CPEAHETO MPOGECCHOHATBLHOTO U
BBICIIIET0 0Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3aesioB u TeM (uudpossbie)
Ne /o Konrpoubusie IlpakTuueckue
NMPoOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypen
1 buoiorus kak Hayka 1
2 JKuBble cuCTEMBI U UX U3yUYEHUE
3 buonorus knetku 0.5
4 XuMHYecKasi OpraHu3anusi KIeTKH 10 0.5
5 Ctpoenue u GyHKIMH KIETKH 8 0.5 2
6 OOMeH BelleCcTB U peBpallieHue S3HEPTUU B 9 0.5 !
KJIETKE
7 HaCJIeI[CTBeHIfaH uHpopMaIus u 9 0.5 0.5
peanu3anus e€ B KIETKE
8 JKu3HeHHBIN MK KIETKH 6 1
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1.5 1.5
10 Pa3sMHOXeHUE U pa3BUTHE OPraHU3MOB 8 0.5 1.5
1 I'enetnka — Hayka 0 HACIEACTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10 0.5 1
13 3aKOHOMEPHOCTH U3MEHUYHBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenekuusi OpraHn3MoOB 4 1
16 buoTtexHonorus u CHHTETHYECKass OMOTIOTHs 4 0.5
17 PesepBHOE Bpems 1 1




OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102 55 13.5



11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHBIE
No /i HaumeHoBaHue pa3aeioB 1 TeM Korrpomsusre  Mpaxrmseckie (uudpossbie)
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypeni
1 3apokeHUE U Pa3BUTUE 3BOJIIOLMOHHBIX 4
MPEJICTAaBICHUI B OMOJIOTUI
2 Mukpo3BOIIOLHUS U €€ PE3YNIbTAThI 15 1 2
Maxkpo3BomtoLus U €€ pe3yabTaThl 7 1
4 [IpoucxoxxaeHue u pa3BUTUE )KU3HU Ha 16 | L5
3emie
5 [IpoucxoxaeHue yeaoBeKka — aHTPOIOreHe3 11 1 1
DKOJI0TUsl — HayKa O B3aUMOOTHOILIEHUSX
6 OpraHU3MOB U HAJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpy’Karollel cpenon
Opranusmsl 4 cpesja 0OuTaHUs 10 1 1.5
OKoJI0rus BUJOB U MOIIYJISILUN 9 0.5
9 ?;:TJZ(;IFSSI cO00111eCTB. DKOJIOTHYECKHE 12 0.5
10 buocdepa — rimobanbpHas sxocucrema 6
11 UYenoBek u okpyxaroiias cpeia 6
12 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 7.5







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KosnuuyectBo 4yacos DJIEeKTPOHHBIE
Ne Hara nudposeie
n/n Tewa ypoka Bceero Kontpoabueie  Ipaxriyeckue U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| buonorus kak KOMIUIEKCHAsI HayKa U Kak |
4acTh COBPEMEHHOT'0 OOIIeCTBa 01.09.2025
2 JKuBbl€ CUCTEMBI 1 UX CBOMCTBA 1 03.09.2025
3 YpoBHEBas OpraHu3anus KUBbIX CUCTEM 1 05.09.2025
4 Wcropust OTKPBITHS U U3YYEHHUS KIIETKHU. |
Kinerounas teopus 08.09.2025
Metoasl MOJNIEKYJIIPHON U KJIETOYHON
6uonorun. [Ipaktuyeckas padora
5 «M3y4yeHne METOI0B KJIETOYHON OMOJIOTHH | 0.5
(xpomatorpadus, anextpodopes, 10.09.2025
T depeHMaIbHOe HEHTpU(YyTUpOBaHUE,
ITLIP)»
6 XUMUYECKUN COCTaB KJIETKH 1 12.09.2025
7 MuHepanpHble BELECTBA KIETKH, X |
Ounonoruveckas poib 15.09.2025
Opranuyeckue BelecTBa KIeTKH — OeJIKH.
8 JlaGopatopHas pabota «OOHapyxeHue 1 0.5 17.09.2005

OCJIKOB C IIOMOIIBIO KAYCCTBCHHBIX




peakuuii»

CgoiicTBa, K1accupuKanys U GyHKIUNA

ABWIKCHUS HNUTOINIA3Mbl B PACTUTCIILHBIX

? 0enKkoB 19.09.2025
10 Opranuyeckue BeIecTBa KIETKH —
YIIIEBOJIbI 22.09.2025
1 Opranuyeckue BelecTBa KIEeTKH —
JIMINAAbI 24.09.2025
Hyxkneunossie kucnorsl. JIHK u PHK.
JlaboparopHas pabota «MccrnenoBanue
12 0.5
HYKJICUHOBBIX KUCIIOT, BBIJCICHHBIX U3 26.09.2025
KJIETOK Pa3NIMYHBIX OPTaHU3MOB)
13 Crpoenne u pynkuuu ATO. [pyrue 0.5
uykneosuarpudocdarsr (HTD) ' 29.09.2025
CexBenuponanue JIHK. Metoapl
14 TeHOMHKH, TPAHCKPUITTOMUKH, 01.10.2025
IPOTEOMHKH
1 M i
5 €TO/bI CTPYKTYPHOI OHOJIOTUH 03.10.2025
16 T I
UIBI KJIeTOK. [IpokaproTHdeckas KieTka 06.10.2025
CtpoeHnune syKapuOTHUYECKON KIIETKH.
1 IT n i .
7 paKTH‘{efKaﬂ pabota «3y4ueHue cBOMCTB 0.5 08.10.2025
KJIETOYHOU MEMOpPaHbI»
18 [loBepXHOCTHBIN anmapaT KJIETKH
10.10.2025
OxHOMEMOpaHHBIC OPTaHOUIBI KIICTKH.
19 [IpakTuueckas padora «M3yuenue 0.5 13.10.2005




20

KJICTKax»

[TonyaBTOHOMHBIE OPTaHOUIBI KJIETKHU:
MUTOXOHJIpHH, T1acTu bl JlaGopaTopHas
pabota «lVccrnenoBanue mia3Monnsa u
JIETUIa3MOJIN3a B PACTUTENBHBIX KIETKAX)

0.5

15.10.2025

21

HememOpanHbIe OpraHOUIbI KICTKH

17.10.2025

22

23

24

25

26

Crpoenne u GyHKIUH S1Ipa

CpaBHUTENbHASA XapaKTEPUCTHKA KIETOK
sykapuot. Jlaboparopnas pabota
«M3yveHune cTpoeHwHsI KIIETOK Pa3InIHbIX
OpPTaHU3MOBY

ACCUMUIISIIINS ¥ TUCCUMUIIALIUS — JIBE
CTOpOHBI MeTabonu3ma. Tumnsl oOMeHa
BeecTB. JlabopaTopHas pabora
«M3ydyeHune KaTaaTuTHYeCKOH aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMUJIa3bl UIH
KaTasiasbl)»

DepMEHTAaTUBHBIN XapaKTep PeakLun
KJIETO4YHOro MeTabonu3Mma. JlabopatopHas
pabota «3ydyeHnue GpepMeHTaTUBHOTO
pacILeIIeHHs IEPOKCUIA BOAOPOA B
PACTUTENBHBIX U KUBOTHBIX KJIETKAX»

benku-akTuBaTOpH! U OCNKU-UHTUOUTOPHI

0.5

0.5

0.5

20.10.2025

22.10.2025

24.10.2025

05.11.2025

07.11.2025

27

ABTOTpOGHBIN TUIT OOMEHAa BEIECTB

10.11.2025




28 doTocuHTE3 12.11.2005

XemocuHTes. JJaboparopnas padota
29 «CpaBHeHHeE MPoLeccOoB POTOCHHTE3A U 0.5 14.11.2025

XEMOCHHTE3a»

AHa’poOHBIEe OpraHU3MbL. Bus
30 Opoxxenus. JlabopaTopHas pabora

«CpaBHEHHE MTPOIIECCOB OPOKECHHS 1 17.11.2025

JIBIXAHUS
31 AdpOoOHBIC OPTaHU3MBI. JTaITbI 0.5

IHEPreTHYECKOro OOMEeHa 19.11.2025

DHeprus MeMOpPaHHOTO rpaiueHTa
32 npoTtoHoB. Cunte3 AT®: pabora

HEOTOHHOfI ATq)-CI/IHTaBI)If 21.11.2025
33 Peakiiuu MatpuyHOro CMHTE3a

24.11.2025

34 Tpanckpunus — MaTpUYHBIA CHHTE3

PHK 26.11.2025
35 Tpancnsiius u e€ sTarnbl 78.11.2025
36 KoaupoBanue amuHokuciot. Pons 0.5

pubocom B OmocuHTe3e Oenka 01.12.2025
17 Opraau3anys TeHOMa y TPOKapHOT U

JyKapuoT 03.12.2025
18 MornekynsipHble MEXaHU3MBbI SKCIIPECCHH

T€HOB Y 9YKapHOT 05.12.2025
39 Bupycsl — HekneTouHble (OPMBI KUZHU U 0.5

oOnuratHble napasutel. [IpakTuueckas 08.12.2025




pabota «Co3naHue MOJelid BUpyca»

BupycHsle 3a0051€BaHUS YEIOBEKA,

40
JKUBOTHBIX, PACTCHHI 10.12.2025
41 HanorexHosnoruu B 6MOJIOTUN ¥ MEIHLIMHE 12.12.2025
42 JKu3HEHHBII UK KIETKA 15.12.2025
43 Marpuunsiii cuares JJHK 17.12.2005
Xpomocomsl. JlTaboparoprast pabota
44 «M3yueHue XpoMoCOM Ha TOTOBBIX 0.5 19.12.2025
MUKpOIpenaparax»
45 Jlenenue KJI€TKH — MHUTO3 23.12.2005
Tuns! knetok. Kapnoknnes u HUTOKUHES.
JlaGopatopHas pabora «Habnronenue
46 0.5
MHUTO32a B KJIETKaX KOHYMKA KOPEILIKA JIyKa 24.12.2025
(Ha TOTOBBIX MUKpOIIpENaparax)»
47 Peryssiius »KM3HEHHOTO IUKJIA KJIETOK 26.12.2025
48 Opranus3M Kaxk eJuHOE 11eJI0€ 9.12.2025
Txanu pacrenuil. Jlaboparopnas pabota
49 . . 0.5
«M3y4yeHne TKaHEeH paCTCHUIN» 12.01.2026
TkaHU )KMBOTHBIX U Y€JIOBEKA.
50 JlaboparopHas pabota «3yueHue TkaHen 0.5 14.01.2006
KUBOTHBIX)»
51 Opranbl. CucTeMbl OPraHoB. 0.5




JlaboparopHas pabota «3ydyeHue opranoB
LIBETKOBOT'O PACTCHUSI»

16.01.2026

52 Ornopa Tena opraHu3MoB 19.01.2026
53 JIBuKeHHe OpraHu3MoB 0.5 21.01.2026
54 [Iutanue opraHu3MoB 3.01.2026
55 [TuTanne MO3BOHOYHBIX )KUBOTHBIX.

[TumeBapuTenbHas CUCTEMa YEJIOBEKa 26.01.2026
56 JIpIxaHue opraHu3MoB 78 01.2026
57 JIpixaHue MO3BOHOYHBIX )KUBOTHBIX U

YyeJloBeKa 30.01.2026
58 TpaHcIOpT BEIIECTB Yy OPraHU3MOB 02.02.2026
59 KpoBenocHas cucrema nmo3BOHOYHBIX 0.5

JKUBOTHBIX U Y€JIOBEKa ' 04.02.2026

B
60 BIJICJICHUE Y OPTaHU3MOB 06.02.2026

1

6 3amura y OpraHu3MoB 09.02.2026
62 MMMyHHas cucTeMa 4enoBeKa 11.02.2026
63 PazapaxxuMoCTh U perynsmust y

OpraHU3MOB 13.02.2026
64 ['ymMopasibHas perysius 1 dHIOKpUHHAS 0.5

CHCTEMA )KUBOTHBIX U YEIOBEKA ' 16.02.2026




65

@DopMBbI pa3MHOKEHHUSI OPTaHU3MOB

18.02.2026
66 [TomoBoe pa3MHOKEHUE 20.02.2026
o1 Meiios 25.02.2026
["ameTorenes. OOpa3oBaHKE U Pa3BUTHE
NOJIOBBIX KJIeTOK. JlabopaTopHas pabora
68 0.5
«M3yueHune cTpoeHus MOJIOBBIX KJIETOK Ha 27.02.2026
TOTOBBIX MUKPOIIpEnapaTax»
69 WuauBuayaibHOE pa3BUTHE OPraHU3MOB 0.5
— OHTOI'€HE3 02.03.2026
70 3akajKa OpraHOB U TKaHEH U3
3apOJIbIIIEBBIX JTUCTKOB 04.03.2026
Poct u pazBuTHe JKUBOTHBIX.
JlaGopaTtopHnast pabota «BrlisiBiieHHE
71 . 0.5
MPU3HAKOB CXOJCTBA 3apO/IbIIIen 06.03.2026
TIO3BOHOYHBIX JKUBOTHBIX)
PasMHOXeHUE U pa3BUTHE PACTCHUM.
72 JlaGopaTtopHast pabota «CTpoeHlile OpraHoOB 0.5 09.03.2026
Pa3MHOXEHHS BBICIITNX PACTCHUN
73 HcTopus CTaHOBJIEHUS U Pa3BUTHS
TE€HETUKU KaK HayKH 11.03.2026
OCHOBHBIC TIOHSITUSI U CUMBOJIBI TEHETHUKH.
74 JlaGopatopHas paboTa «I[p030(1)1/mav1<a1< 0.5 13.03.2006
00BEKT FeHETUUECKUX UCCIICIOBAHUI»
75 3aKOHOMEPHOCTH HACIEAOBAHUS 0.5
npu3HaKoB. MoHOrubpuaHOE 16.03.2026




ckpeuuBanue. [Ipaktuueckas pabora
"H3yueHue pe3ynbTaToB MOHOTHOPUHOTO
CKpeLIMBaHuA y Ap030(uinr"

I_II/ITOJ'IOFI/I‘ICCKI/Ie OCHOBBI

76 0.5

MOHOTHOPHUIHOTO CKPEIIUBaHUS 18.03.2026
77 AHanu3upymrouiee CKpeuMBaHue.

Henonnoe nomuHupoBanue 20.03.2026

JuruOpuHoe cKpeniuBaHue.

[IpakTudeckas padora «3yueHune
78 0.5

PE3yIBTATOB TUTHOPUIHOTO CKPEIINBAHUS 23.03.2026

y IpO30(HITBD»
79 [{uToNMorn4ecKkrue OCHOBBI TUTHOPHTHOTO

CKpEILMBAHUS 25.03.2026
80 CuerieHHOEe HaclieIoBaHUE MTPU3HAKOB 27.03.2026

1 X
8 POMOCOMHAsI TEOPHS HACIICJICTBEHHOCTH 06.04.2026
2 r
8 €HEeTHKa I10J1a 08.04.2026
83 I'enoTun kak MeJI0OCTHAS CUCTEMA
10.04.2026

24 I'eneTnyecknii KOHTPOJIb Pa3BUTHUSA

pacTeHNi, )KUBOTHBIX U YEJIOBEKA 13.04.2026
35 M3MeHunBOCTh pU3HAKOB. Buabl

U3MEHYHUBOCTH 15.04.2026
86 MonudukarmonHas U3MEHYHBOCTh 17.04.2006
87 BapuanuvoHHBIN psia U BapralMOHHAs 0.5




kpuBas. JJaboparopHas pabota
«HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAITMOHHOW U3MEHUYUBOCTH.
ITocTpoeHne BapualMOHHOTO psija U
BAapUALIMOHHON KPUBOI»

20.04.2026

I'eHOTHIIMUECKAs N3BMEHYUBOCTD.

88 KomMb6unaTtBHast ©3MEHUYNBOCTh 22.04.2026
MyTanuoHHast “3MEHYHUBOCTb.
29 [TpakTrueckas paborta «MyTtauuu y 0.5
Jpo30¢ bl (Ha TOTOBBIX 24.04.2026
MHKpOIpenapaTax)»
90 3aKOHOMEPHOCTH MYTAI[MOHHOT'O
npoiecca. JMUreHeTUKa U SITUTeHOMUKA 27.04.2026
91 Wrorosas koHTpoJsibHAsA paboTa 70.04.2026
90 ['enetuka yenoseka. [IpakTuyeckas pabora 0.5
«CocTaBieHue U aHaIu3 POAOCIOBHON 04.05.2026
93 MeTtoapl METUITMHCKON T€HETUKU 06.05.2026
3HavYeHrEe METUIIMHCKON TeHETHKH B
94 PEeOTBPALIEHUH U J'IC‘ICHI/\I’I/I 08.05.2026
TeHETUYECKUX 3a00JIeBaHH YelloBeKa
OCHOBHBIE TIOHATHS CEIEKIHH.
95 JlaGopaTtopHas pabota «3ydeHue copToB 0.5
KYJIbTYPHBIX PACTE€HUN U MOPOJ TOMAIIHUX 11.05.2026
KUBOTHBIX»
9% MeTo/bI CeTeKIIMOHHON paOOTHI. 0.5
JlaGopatopHas pabota «3yueHne MeTon0B 13.05.2026




CCJICKIIMH paCTeHHﬁ>>

JlocTHKEeHMS CeJIEKIMU PACTEHUN U

97 JKUBOTHBIX. HpaKTI/I‘IUCCKaH pabora 1 15.05.2026
«IIpuBUBKa pacTeHUI»
08 CoxpaHeHue, U3y4eHHE U UCTIOJIb30BaHNE !
TEHETUYECKUX PECYPCOB 18.05.2026
broTrexHoorus Kak Hayka ¥ OTpaciib
I 1 .
99 npou3BojcTBa. [IpakTuyeckas pabora 0.5 20.05.2026
«3yueHne 0ObEKTOB OMOTEXHOJIOTHUI
100 OCHOBHBIE HAIIPABJICHHUS CHHTETHYCCKOM |
OHOJIOTHHU 22.05.2026
101 X 1
0 POMOCOMHAs U T€HHAsI HHKEHEPUS 75.05.2026
102 M 1
0 EIMIIMHCKHAE OMOTEXHOJIOTUH 27 05.2026
BIIIEE KOJIMYECTBO YHACOB I1
OBIL O CTBO O © 102 5.5 13.5

I[TPOTPAMME




11 KJIACC

KonuyectBo yacos DJIEeKTPOHHBIE
Ne Hara nudposeie
n/n Tewa ypoka Bceero Kontpoaburie  Ipaxruyeckue U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 OpomtonuonHas Teopus Y. JlapBuna 1 01.09.2025
) JIBIOKyIIIME CUITBI 3BOJIFOLIMK BUI0B 110 Y. !
HapBuny 02.09.2025
3 bopwba 3a cyiecTtBoBaHM€e, €CTECTBEHHBIH |
U UCKYCCTBEHHBIN 0TOOD 04.09.2025
4 DOopMUPOBAHHE CUHTETUYECKON TEOPUH |
HBOJIIOLIUU 08.09.2025
5 Oranbl 3BOTIOLMOHHOTIO MpoLecca: 1
MHUKPO3BOIIOLUS U MAKPOIBOJIOLIHS 09.09.2025
6 [Tomynsiuss — seMeHTapHas eAMHUIA 1
SBOJIIOLIUH 11.09.2025
3aKOH reHeTUYECKOTo paBHOBecus Jx.
7 Xapnau, B. BaiinOepra. JlabopaTopHas | 0.5
pabota «BrIsiBIeHHE U3MEHYUBOCTH Y 15.09.2025
oco0elt 0ZJHOTO BUIa»
8 OnemMeHTapHbIe (PaKTOPHI IBOJTIOLUN 1 17.09.2025
9 O ekt ocnoparens. dpdexrt ]
OYTBUIOYHOTO TOPJIBIIIKA 18.09.2025
10 Murpanuu. M3omsmum nomysiui: |
reorpaguueckas, 0MoJorHuecKas 22.09.2025




11

12

EcTtecTBeHHBIN 0TOOP — HAIPaBIISIONTUN
(hakTop IBOIIIOIIHH

[TooBoii oT6Op

23.09.2025

25.09.2025

13

[IpucrnocobaeHHOCTh OPraHU3MOB KaK
pe3yJIbTaT MUKPO3BOJIIOLUH.
JlabopatopHnas pabora «3yueHue
apoMop(}030B U UAMOAAANITAUHN Y
pacTeHU U )KUBOTHBIX)

0.5

29.09.2025

14

[Tpumeps! mpucmocoOieHuit y
OpraHu3MOB: MOP(OIIOTHIECKHE,
(usnonornueckre, ONOXUMHYECKHE,
noBeneH4eckue. JlabopatopHas padora
«[IpucrocobaeHus] OPraHu3MOB U UX
OTHOCHTEJIbHAS LIENIeCO00Pa3HOCTH)

0.5

30.09.2025

15

Bun, ero kpurepuu u cTpykTypa.
JlaGopaTtopHast pabora «CpaBHEHHE BUIOB
10 MOP(OJOTHIECKOMY KPUTEPHIO

0.5

02.10.2025

16

17

18

CrpykTtypa Bz

Bunoobpa3oBanue kak pe3ynbTaT
MUKPO3BOIIOLUU

CBs3b MHKPO3BOJIIOLIUHA U SITUACMHUOJIOTUN

06.10.2025

07.10.2025

09.10.2025

19

20

KonTtponbnas pabora nmo teme «Mcropust
3BOJIFOIIMOHHOTO YYEHHS.
MuUKpO3BOTIOLIMS»

MaKpO3BOJ'IIOI_[I/I$I. ITaneoHToIOrMYECKHE

13.10.2025




MCTOJBI U3YUYCHUS 3BOJTIOUHN

buoreorpaduueckue MeTObI U3YICHUS

14.10.2025

21 3BOJIIOIUHU 16.10.2025
DOMOPHOIOTUYECKHIE U CPABHUTEIBHO-
22 MOP(OJIOTHUECKUE METO/IBI U3YUEHUS 50.10.2025
ABOJTIOIIUN
MonekynspHO-reHeTHUECKUE,
23 OMOXMMHMUYECKHE U MAaTeMaTHYECKUE 71.10.2025
METO/Ibl U3YUYEHUS IBOJTIOIIUN
24 OO0111e 3aKOHOMEPHOCTH IBOJTIOIHH 73.10.2025
’5 AJnlanTuBHAas paauanus.
HepaBHOMEpHOCTH TEMIIOB 3BOIIOLIUU 06.11.2025
26 KonTponbhas pabota no Teme
«Maxkpo3BOIIOLHS U €€ pe3yIbTaThD) 10.11.2025
7 Hayunbie runote3bl NpoucXoKaeHUS
JKU3HU Ha 3emie 11.11.2025
73 JoHayuyHble peCTaBICHUS O
3apOKICHUU KU3HU 13.11.2025
79 OCHOBHBIE 3Tanbl HEOPraHUYECKON
ABOJIIOIUHU 17.11.2025
30 ['unoTe3sl 3apoXKI€HUS KU3HU 18.11.2025
Ucropus 3emin 1 METOIBI €€ N3yICHHUSI.
a1 JlaGopaTtopHas pabora «3ydeHue u 0.5
OIHMCAHKE UCKOIMAEMBbIX OCTATKOB JIPEBHUX 20.11.2025
OpPTaHU3MOBY
32 HauanbHble 3Tarel opraHn4eckoin




3BOJIIOINU 24.11.2025
33 OBOJIOLMS YKAPUOT 25.11.2005
OcHOBHBIE 3TaIlbl 3BOJIIOLUU
34 pacturenbHoro mupa. [Ipakrnueckas 0.5
pabora «3ydeHune ocoOeHHOCTEH 27.11.2025
CTPOEHUS PaCTEHUI pa3HbIX OTIEIOB»
35 OcCHOBHBIE 3TaIlbl 3BOJIIOLUH )KUBOTHOTO
Mupa 01.12.2025
OBouTroLus )KUBOTHBIX. [IpakTHueckas
36 pabota «3yuenue ocobeHHOCTEN 0.5 02.12.2025
CTPOEHUS TIO3BOHOYHBIX KUBOTHBIX)»
37 PazButue xxu3Hu Ha 3emMIie 1o 3pam U
nepuojam 04.12.2025
18 MaccoBble BBIMUpPaHUSI — 3KOJIOTHYECKUE
KPHU3UCHI MPOILIOTO 08.12.2025
39 CoBpeMEHHBIHN KOJIOTNYECKUI KPU3UC,
€ro 0COOEHHOCTH 09.12.2025
40 CoBpeMeHHast cucTeMa OpraHu4eckoro
Mupa 11.12.2025
41 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI
OpraHU3MOB 15.12.2025
KonTtponbHas pabora o Teme
42 glé[:;;;::xomz[eﬂne U pa3BUTHUE KU3HU HA 16.12.2025
43 AHTpOIIOJIOTHS — HayKa O 4EJIOBEKE 18.12.2025
44 PazButne npeacrasieHuit o




IMPOUCXOKACHUHN YCTIOBEKA

Mecto uenoBeka B cucremMe
opranuyeckoro mupa. JlaboparopHas

22.12.2025

45 pabora «3yyenue ocobeHHOCTEH 0.5 3.12.2025
CTPOCHHUS CKeJIeTa YeJIOBEeKa, CBSI3aHHBIX C
MPSIMOXOKICHUEM)
46 JBYoKyIlMe CHIIbl aHTPOIIOTeHE3a 75.12.2005
A7 CootHolleHne OMOJOTUYECKUX U
COIIMATILHBIX ()aKTOPOB B AaHTPOTIOT'CHE3E 29.12.2025
48
OcHOBHBIE CTaJIUU aHTPOIIOTeHE3a 30.12.2025
49 IT
aJICOr€HETUKA U NTAJIEOT€HOMUKA 12.01.2026
50 DBOJIIOIHST COBPEMEHHOTO YeTIOBEKA
13.01.2026
Yenoseueckue packl. [Ipaktuueckas
51 pabota «/3ydyeHue 3K0I0rn4ecKux 0.5
. 15.01.2026
ajlanTalnui 4yeJoBeKa»
52 MexIUCIUIUTMHAPHBIE METOAbI
aHTPOIIOJIOTUU 19.01.2026
KonTponbHas pabora no teme
II _
53 «ITpoucxoxaeHune yenaoBeka 20.01.2026
AHTPOIIOTEHE3)»
4
5 3apoKICHUE U Pa3BUTUE IKOJIOTUU 2 01.2026
Mertoas! 3xonoruu. JJaboparopHas pabora
55 0.5
«3y4eHne METOI0B HKOIOTUYECKUX 26.01.2026




HUCCIIENOBAHUN)

3HaueHne YKOJIOTNYECKUX 3HAHUN I

56
yelioBeKa 27.01.2026
57 C)
KOJIOTUYECKHE (haKTOPbI 70.01.2026
Aobuotnyeckue akropsl. CBET Kak
53 sKonoruueckuii pakrop. Jlaboparopuas 0.5
pabota «BplsiBIIeHHE TPUCTTOCOOTICHUM ’ 02.02.2026
OpPTraHU3MOB K BIIUSTHHIO CBETa»
AbGuotuueckue dakropsl. Temmneparypa
KaK 9KOJIOTUYECKHI QakTop.
59 Jla6 0 B 0.5
aboparopHas p:a oTa «BbisBrneHue 03.02.2026
pUCNOCOOICHUH OPraHU3MOB K BIMSTHHIO
TEMIIEPATYPHI»
AbGuotnueckue dakTopbl. BraxHoCTh Kak
60 sKosiorndeckuit paxtop. JlaboparopHas 0.5
paboTa «AHATOMHYECKHE OCOOEHHOCTH ’ 05.02.2026
pacTeHuil U3 pa3HBIX MECT OOUTAHHS»
61 C 0
penbl OOUTaHMs OPraHU3MOB 09.02.2026
62 b
MOJIOTHYECKUE PUTMBI 10.02.2026
63 XK
U3HEHHbIE (POPMBI OPraHU3MOB 12.02.2026
64 b
noTHYECKUEe (PaKTOPhI 16.02.2026
65 3HaueHne OMOTHYECKUX B3aUMOIEHCTBHI
TSl CYIIIECTBOBAHMS OPTraHMU3MOB B Cpefie 17.02.2026




oOuranusg

KontponbHas pabora o Teme

66
«Opranusmsl U cpeqa OOUTaHUs» 19.02.2026
67 DKOJIOTUYECKHE XaPaKTEPUCTUKU
HOMYJISILIUU 24.02.2026
OcHOBHBIE TIOKA3aTeNN MOMYJIALINN:
68
YHUCIIEHHOCTb, IJIOTHOCTb, BO3pacTHAs U 26.02.2026
MI0JIOBasi CTPYKTYpa
OcHOBHBIE TTOKA3aTeNN MOMYJISALIHUN:
6
9 POXKIAEMOCTh, IPUPOCT, TEMIT POCTa, 02.03.2026
CMEPTHOCTb, MUTPALIUU
70 €]
KOJIOTUYECKasi CTPYKTYpPa HOIYJISIHH 03.03.2026
71 ¢
JmHaMuKka IONyJISIAA U €€ peryIsus 05.03.2026
7 KpuBble pocta UNCIIEHHOCTH MOMYJISALIUY.
KpuBble BbKMBaHUSA 09.03.2026
DKOJIOTHYECKAsT HUIIIA BAA.
11 .
73 JlaGopaTopHas Iv)a60Ta «[Ipucnocobnenus 0.5 10.03.2026
CeMsIH PaCTEHHUH K pacCeeHuIo»
74 Bun xak cucrema nonyssiuin 12.03.2026
75 3aKOHOMEPHOCTH MOBEJICHUS U MUTPAIUiA
JKUBOTHBIX 16.03.2026
76 Co0011eCcTBO OPraHU3MOB — OHOIIEHO3 17.03.2026
77 DKocucTema Kak OTKpbITasi cucteMa

19.03.2026




KpyroBopot BeliecT v MOTOK 3HEPTUHU B

78
IKOCHCTEME 23.03.2026
7 O
9 CHOBHBI€ IIOKA3aTeIN IKOCUCTEMbI 24.03.2026
80 6]
KOJIOTUYECKHE TUPAMHIBI 26.03.2026
81 158 0 —
3MEHEHMsI COOOLIECTB — CYKILIECCHH 06.04.2026
2 [TpupoaHble 3KOCHCTEMBbI. DKOCUCTEMbI
03€ep U peK. DKOCUCTEMBI MOpPEN U OKEaHOB 07.04.2026
[TpupoaHbIe 3KOCUCTEMBI. DKOCHCTEMBI
83 .
TYHJIp, JIECOB, CTENEH, MyCThIHb 09.04.2026
84 A
HTPOIIOT'€HHbIE SKOCUCTEMBI 13.04.2026
Ypb6oskocucremsl. [Ipaktuueckas pabora
158 .
85 «M3yuenue u onucaHue 0.5 14.04.2006
ypOOIKOCUCTEMBI»
3aKOHOMEPHOCTH (POPMUPOBAHUS
86 OCHOBHBIX B3aUMOJICCTBUIN OpPraHU3MOB B 16.04.2006
JKOCHCTEMAX
MexaHn3Mbl BO3IEUCTBUS 3arpsI3HEHUN
g7 Pa3HBIX TUTIOB HA CYOOPTaHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJISIIITUOHHOM H 20.04.2026
9KOCHCTEMHOM YPOBHSIX
28 Buocdepa — oOmiennanerapHas 000g04Ka
3eminun 21.04.2026
89 VYuenne B. U. Bepranckoro o 6uocdepe

23.04.2026




90

Htorosast kKoHTpoJIbHAs paboTa

27.04.2026
01 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouocdepsl 28.04.2026
90 KpyroBopots! BelecTs u
OMOre0OXMMHUYECKUE IIUKIIBI 30.04.2026
03 3oHanbHOCTH OHMochepsl. OCHOBHBIE
OMOMBI CcyIIn 04.05.2026
94 YcroitunBocTh Ouochepsl 05.05.2026
95 DKOJIOTUYECKUE KPU3UCHI U UX TIPUUUHBI 07.05.2026
96 BosneiicTBue uenoseka Ha Guocdepy 11.05.2026
97 AHTpPONIOT€HHOE BO3/ICHCTBHE HA
PaCTUTENbHBIA U )KUBOTHBIM MU 12.05.2026
98 OxpanHa npupoabl 14.05.2006
99 OCHOBHBIE IPUHIMIIBI YCTOHYNBOTO
pPa3BUTHSA YEIIOBEYECTBA U IIPUPOLBI 18.05.2026
ParnmonanbHOE MTPUPOIOTIONB30BAaHUE U
1 XpaHeHue OMOJIOTUYECKOT
" ;ngoogpajni 3061\;114 o 19.05.2026
101 O06o0meHue 1Mo Teme «IKOJIOTHsI — HayKa
0 B3aUMOOTHOILEHUSIX OPraHU3MOB 21.05.2026
102 O606mmenue o Teme «buochepa —
rJ106anbHast IKOCHUCTEMAY 25.05.2026




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

7.5







IPOBEPSIEMBIE HA EI'D 110 BUOJIOTU TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpedoOBaHMS oOpa3oBaHus

ChopMupoBaHHOCTh 3HAHUW O MECTE U POJH OHOJIOTUH B CHCTEME
€CTECTBEHHBIX HayK, B dhopMupoBaHUH COBPEMEHHOM
€CTeCTBEHHOHAYYHOUH KapTUHBI MUPA, B MO3HAHUU 3aKOHOB IPUPOJIBI U
pEIICHUH KU3HCHHO BAKHBIX COIMAJIBHO-3TUYCCKUX, SKOHOMHYCCKHUX,
HKOJIOTUYECKUX MPOOIIEM YEIOBEUYECTBA, a TAKXKE B PEIICHUU BOIIPOCOB
PaIMoOHAIFHOTO MTPUPOAOIIOIE30BaHUS, B (DOPMUPOBAHUH [IEHHOCTHOTO
OTHOIICHHSI K MPHUPOJIE, OOIIECTBY, YEIOBEKY; O BKIIA/IC POCCUHUCKUX U

SaPY6e)KHBIX y‘léHbIX — OHMOJIOTOB B Pa3sBUTHEC OHOJIOruH

Brnanenune cucremoil 3HaHMI 00 OCHOBHBIX METOAAX HAyYHOTO
MO3HAHMSI, UCIIOJIb3YEMBIX B OMOJOTMYECKHUX HCCIIETOBAHUSAX JKHBBIX
Oo0OBEKTOB M d3KOcHUCTeM (OmucCaHWe, HW3MEpeHue, MPOBEACHUE
HaOJt0/IeHNH); CHocOO0aMM BBISBIEHUS W OLIEHKM aHTPOIOIEHHBIX
W3MEHEHUH B IIPUPOJIE.

2 YMeHHe BBIIBUTaTh THUIOTE3bI, MPOBEPATh WX JKCIIEPHUMEHTATLHBIMU
cpeactBamu, (GOpPMYIHpYS IIeNb HWCCIEAOBaHUS, aHATU3UPOBATH
MIOJTyYEHHBIE PE3YyJIbTAThI U J1€1aTh BHIBOJBI.

BblsiBIIeHHEe 3aBUCHMOCTH  MEXKJy HCCIEIyeMbIMH BEIMYHMHAMH,
00BSICHEHUE TIOTYYEHHBIX PE3yJIbTaTOB U (hOPMYITUPOBAHHE BBHIBOJIOB C

HCIIOJIb30BAHUEM HAYYHBIX HOHHTHf/’I, TeopI/Iﬁ " 3aKOHOB

YMeHue BiajeTb CHUCTEMOM OHOJOTMYECKMX 3HAaHUN, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAralole OWOJOTMYECKUE TEPMHUHBI M TOHSTUS
(KM3HB, KIIETKA, TKaHb, OpraH, OpraHu3M, BUJ, MOMYJSLUS, SKOCHCTEMA,
OuorieHo3, onocdepa; MeTaboIM3M, TOMEOCTa3, KIETOYHBIA WMMYHHUTET,
OvocuHTe3 Oenka, OWONONMMEPBHI, JUCKPETHOCTh, CaMOpPEryJIsLus,
CaMOBOCITPOU3BE/IEHHE, HaCJIEJCTBEHHOCTb, W3MEHYMBOCTD,
SHEPro3aBUCHUMOCTb, POCT U PA3BUTHE);

Ouosornyeckue Teopuu: kietoyHas Tteopus 1. IlIBanna, M.
[lneitnena, P. BupxoBa; KJIOHaJIbHO-CEIEKTUBHOIO MMMyHHTeTa II.
Opnux, .M. MeuHnkoBa, XpOMOCOMHAsi T€OpUsL HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apozsinieBoro cxonctsa K. bapa, 3BomronmonHas

teopuss Y. JlapBuHA, CHHTETHYECKas TEOpPUS DSBOJIIOLHUH, TEOPHUS




antpororeHe3a Y. Jlapsuna; Teopusi OuoreoneHoza B.H. Cykauépa;
yuenue H.W. BaBuioBa o neHTpax MHOrooOpaszus U MPOUCXOKACHUS
KyJbTypHbIX pacTeHuit, yudeHue A.H. CeBepuoBa 0 nOyTIx H
HaIpaBJIeHUsX dBoJIrOIMH, yueHue B.U. Bepnanckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3us MOTOMKOB IEPBOTO MOKOJICHUS, PACILCIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacieqoBaHus mpusHakoB [. Mennens;
CUEIUIEHHOTO HAacJIeI0BaHUs IPU3HAKOB W HapyLIEHUs CUEIUICHUS
resoB T. MopraHa; roMoOJIOTMYECKUX PSAJOB B HACJIEICTBEHHOU
n3MeHunBoctd H.M. BaBunoBa; reHetmueckoro pasHoBecust JIxk.
Xapnu u B. BaiinGepra; 3apozasimeBoro cxonactsa K. bapa;
ouorenernueckuit 3akoH J. ['ekkens, @. Mroiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBwia (MuauMmyma lO. JIubuxa, sK01I0rMueckoil nmupaMuibl 4HUced,
O01OMAacChl U SHEPTUN);

runote3bl (koarepatHoit A.M. Omnapuna, mepBuuHOro OyiboHa JIXK.

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

YMeHue peumarb IMOHCKOBBIC OMOJOrHYECKHUE 3aJa4l, BbIABIIATH
MPUYNUHHO-CJIICACTBCHHBLIC CBsA3HU MCXKOY HCCIICAYEMbIMU
OHOJIOrMYECKUMHU 06”I)€KTaMI/I, mnmpoueccamMm MW ABJIICHUAMU; OCIIATh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHWHU MTOJIYUCHHBIX PE3YJIbTATOB,

COCTaBJIAATh I'CHOTHIIMYCCKUEC CXEMbl CKPCHIUMBAHHA I PA3HbBIX THUIIOB
HaCJICAOBaHUA MPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXEMBI IICPCHOCA

BCHICCTB U DHEPIMU B OKOCUCTEMAX (HGHI/I IUTaHusA, ITUIICBLIC CCTI/I)

YMeHue ycTaHaBIMBAaTh B3aUMOCBSI3M  MEXAY CTPOCHHEM H
(GyHKIUSMU: OpPraHOWJOB, KIETOK pa3HbIX TKaHEH, OpraHamMu U
CUCTEMAMH OPraHOB y pAacTEHHi, JKMBOTHBIX U YEJIOBEKA; MEXAY
JTarnaMu 0OMEeHa BELIECTB; TalaMy KJIETOYHOI'O LIUKJIA U )KU3HEHHBIX
LUKJIOB OpPraHU3MOB; dTalaMi YMOPUOHAIILHOTO Pa3BUTHS; TEHOTUIIOM
u ¢deHotunoM, ¢eHoTunoM U GaKTopaMu Cpelbl  OOUTaHMS,
IpoLeccaMi  JBOJIIOLMM; JBWKYIIUMH CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU PA3JIMYHBIX AKOCHUCTEM U MPUCHOCOOTICHUSMH K HUM

OpraHu3MOB

YMeHHe BBIACTATH CYIIECTBCHHBIC TPU3HAKH:

CTPOEHHUS BUPYCOB, KJIIETOK MPOKAPHUOT M DYKAPHOT; OJHOKIECTOYHBIX H
MHOTOKJICTOYHBIX OpPraHU3MOB, BHJIOB, OHMOT'COIICHO30B, SKOCHCTEM U
Oomocthepsl; CTPOCHUS OPraHOB W CHUCTEM OpPraHOB PACTCHHH,
’KMBOTHBIX, YEJIIOBEKA; MPOIECCOB JKU3HEACATEIBHOCTH, MPOTEKAIOIINX

B OpraHusmax paCTCHHﬁ, JKHUBOTHBIX H YCJIIOBCKA, OMOJOrHYSCKUX




mporieccoB: oOMeHa BemiecTB  (MeTabonu3M), HHpOpMAIUM U
MIpeBpaIleHHs] SHEPTUH, OpPOKEHUS, aBTOTPOPHOTr0 M TeTepoTpodHHOro
TUIIOB TNMTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, MeHo3a,
raMeToreHesa, A3MOpHUOreHe3a, IOCTAIMOPHOHAIBHOIO  pPa3BUTHA,
Pa3MHOXKEHHUS, UHIUBUYaJbHOTO PAa3BUTUS OpraHu3Ma (OHTOIEHE3a),
B3aUMOJCUCTBUS T'€HOB, T€TEPO3UCA; JEUCTBUM HCKYCCTBEHHOI'O
oTOOpa,  CTAaOWIM3HMPYIOLIETr0,  JBIXKYIIEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOI'0 O0TOOpa; aJJIONAaTPUYECKOI0 M CUMIATPUYECKOro
BUZI000pa30BaHusl; BIUSHUS JBWKYIIMX CHJI 3BOJIIOLIMK HA TEHO(DOH]
MOMYJISILIMK; TPUCHOCOOJIEHHOCTH OPraHM3MOB K Cpelae OOMTaHus,
YyepeoBaHMUsl HAIPABJICHUM 3BOJIIOLUM; KPYroBOpOTa BEILECTB MU

IIOTOKA SHEPIUH B OKOCUCTEMAX

ChopMupOBaHHOCTb YMEHMS BBLIEIATH CYLIECTBEHHbIE IPU3HAKU
BUPYCOB, KJIETOK IIPOKapMOT M JyKapuoT, OJIHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJOB, OMOT€OIIEHO30B U IKOCHUCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BEILECTB U IPEBpAILEHHs] SHEPIHH B
KJIeTKe, (DOTOCHHTE3a, IJIACTUYECKOI0 M SHEPreTH4YecKoro ooOmeHa,
XEMOCUHTE3a, MHTO3a, Meio3a, OIUIOAOTBOPEHHUS, pAa3BUTHSI W
Pa3MHOXKEHHUS, UHIUBUIYaJIbHOTO PAa3BUTHUS OpraHu3Ma (OHTOTeHe3a),
60pbOBI 32 CyIIECTBOBaHKE, ECTECTBEHHOI'O 0TOOPA, BUA000Pa30BaHMs,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cpefe OOWTaHMs, BIHSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIIOI'€HHBIX U3MEHEHUHN B 3KOCHCTEMaX
CBOEH MECTHOCTH, KPYrOBOPOTa BEIECTB M IMPEBpAILLEHUS SHEPTUU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMeEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJMKY JUIS JIOKa3aTelbCTBa
POJCTBAa OPraHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYII; B3aMMOCBSI3U
OpPraHU3MOB W cpenbl OOWTAaHWS;, EIWHCTBA YEIOBEYECKHX pac;
He00XO0IMMOCTH 37I0pPOBOTr0 00pa3a KHU3HU, COXPAHEHUs Pa3HOOOpa3us
BUJOB M HKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHHUS IPHPOJBI U

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIleHHBaTh HWHMOPMALUI0 OHOJOTHYECKOTO
COJICpKaHUs; WHTEPIPETUPOBATH ITHUYECKUE AaCIEKTHl COBPEMEHHBIX
HCcCleIOBaHuH B onooruy, MEIUIIHE, OHMOTEXHOJIOTHH;
paccMarpuBaTth I ENINZIAE 9KOJIOTUYECKUE poOIIeMbI
COBpEMEHHOCTH, (HOPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO

MO3UIIHAIO




INEPEYEHDB 2JIEMEHTOB COIAEP KAHUA, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'MHA

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA

buonorusa xax HayKa. ’KuBble cucTeMbl U X HN3YUCHHUEC

1.1

1.2

1.3

CoBpemeHnHass OHMOJOTMSl — KOMIUJIEKCHAsh Hayka. buosjormueckue Hayku U
u3ydyaemble UMM 1poOsiembl. DyHAaMeHTalbHbIC, MPHUKIAIHbIE U IOHCKOBBIC
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue OwWoNOrMM B (OPMUPOBAHWHM COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kaptunbsl mupa. [Ipodeccun, csizanHpie ¢ Ouonorueil. 3HaueHue OWOIIOTUU B
MPAaKTUYECKOW JIESITEIbHOCTH YEJIOBEKa: MEAULMHE, CEeIbCKOM XO3SMICTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

JXKuBble cuctembl Kak mpeAaMmer u3zydeHus Ouonoruu. CBOICTBA KHUBBIX CHUCTEM:
€MHCTBO XMMHYECKOIO0 COCTaBa, JUCKPETHOCTh M ILEJIOCTHOCTh, CIIOXKHOCTh U
YHOPSIIOYCHHOCTD CTPYKTYPHI, OTKPBITOCTb, CaMOOpPraHu3aIus,
CaMOBOCHPOU3BEICHUE, PA3/IPAXKUMOCThb, U3BMEHYMBOCTD, POCT U Pa3BUTHE.

YPpOBHU OpraHu3alMM JKUBBIX CUCTEM: MOJICKYJISPHBIN, KJIETOUHBIN, TKAHEBbIH,
OpraHu3MEHHBIH, MOMYJISIUOHHO-BUIOBOM, 3KOCHCTEMHBII
(buoreonieHotuueckuii), OmocdepHsiid. IIporecchl, MPOUCXOIANINE B IKUBBIX
cucremax. OCHOBHbBIE TPU3HAKU >KUBOTO. JKU3Hb Kak ¢opMa CyIIECTBOBAHHS

MaTepuun

Mertoabl Ouonornyeckoi Hayku. HaOmioneHue, u3MepeHHE, SKCIIEPUMEHT,
cucreMarusanms, Metaadanmui. IloHsATHe o0 3aBHUCHMMON M HE3aBHCHMOM
nepemeHHol. [lmannpoBanue skcnepumenTa. [loctaHOBKa M IIpoBepKa TUIIOTES.
HyneBas rumnore3a. Ilonstue BbIOOpKkH U €€ pgocTOBepHOCTb. Pa3zbpoc B
Oouosornyeckux JaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJYYEHHBIX pE3yJIbTaTOB.
[IpnunHBEl HCKaXKEHUsT pe3yJbTAaTOB JKCIEpUMEHTA. [IoHATHE CTaTMCTHYECKOro

TECTa

Knerka xak Ouoiorudyeckas cucremMa

2.1

Krnerka — cTpykTypHO-(yHKIIMOHANIbHAS €AMHMIA XKUBOro. Mcropus OTKpBITUS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. lIBann, M.
[Ineinen, P. Bupxos). OCHOBHBIE IIOJIOKEHUS COBPEMEHHON KJIETOUHOM TEOPHUHU.
MeTo b1 MOJIEKYIISIPHOM M KJIIETOUHOM OMOJIOTUH: MUKPOCKOIINS, XpomMaTorpadus,
anexTpodopes, METOJ MEUYEHBIX aTOMOB, muddepeHnmranbaoe

LHEHTPUPYTUPOBAHUE, KYIHTUBUPOBAHHUE KIETOK
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XUMHUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U yJIbTpPaMUKpPOIIEMEHTHI. Bona u

e€ poJib KaK pacTBOPHUTENS, pearcHTa, y4acTHE€ B CTPYKTYpPUPOBAHHUU KIIETKH,




TEIUIOperysaiuu. MuHepanbHbIe BEHIECTBA KIETKH, WX OHUOJOTHYEcKas pOJb.
Posib kKaTHOHOB M aHMOHOB B KJIETKE.

buonoruueckue nonumepbl. benku. AMHUHOKUCIOTHBIH cOCTaB  OEIKOB.
Crtpykrypbl OenkoBoi Mousekyibl. [lepBuunas cTpykTypa Oenika, MenTHIHAS
CBA3b. BropuuHas, TpeTUuyHAs, 4YETBEPTUUHAs CTPYKTYyphl. JleHaryparusi.
CaoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue QyHKIUN OSIKOB.
VYrneBonpl. MoHOcaxapupl, AUCAXapUAbI, OJIMTOCAXAPUAbl U IOJIUCAXAPUIBL.
OO0muit mmaH cTpoeHuss U (PU3UKO-XUMUYECKHE CBOICTBA  yrjeBOJIOB.
buonorndeckue GyHKIIUU yTIIEBOIOB.

Jlummapl.  T'unpodunbHo-runpodoOHbIe cBolicTBa. Kiaccupukanus JIMOUIOB.
Tpurnuuepunsl, dochonunuasl, BOCKH, CTepouabl. buonorumdeckue GyHKIUU
munuaoB. O0mire cBoicTBa OUONIOrMYECKUX MEMOpaH — TeKy4ecTh, ClIOCOOHOCTD
K CaMO3aMBIKaHUIO, TOTYIIPOHUIIAEMOCTb.

HyxneunoBbie kucinorsl. JIHK u PHK. CrpoeHune HYKJIEHMHOBBIX KHCIOT.
Hyxneoruasl. IIpuniun xomminementapuoctu. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoitHas cniupans. MecTtoHaxoxaeHue u ouonorudeckue ¢pynxkuu JJTHK.
Bunel PHK. @yukunn PHK B knetke.

Crpoenue wmosekynsl AT®. Makposprudeckue cBsizu B Moiiekyine ATO.
buonoruueckue pynkiun AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX QYHKIIUHU B
kietke. CexkBennposanue /JHK.

CtpykTypHast Ouosiorusi: OMOXUMHUYECKHE U OWO(DU3MYECKHE HCCIIECTIOBAHUS

COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJT

2.3

Tunsl  kiIeTok: dykapuoTH4ecKass U Hpokapuotruyeckas. CTpyKTypHO-
(byHKIMOHATIBHBIE 00pa30BaHNUS KIETKH.

Crpoenue mpokapuoTuueckoil kierku. KierouHas cTeHka OakTepuil M apxew.
OcoOeHHOCTH CTpOeHUsi TeTepoTpoPHON M aBTOTPOPHONW MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapHOT B OUOIIEHO3aX.

Crpoenre U (pyHKIIMOHMpPOBaHHE SYKApHUOTHYECKOM kieTku. [lmazmarmueckas
MeMmOpana (ruiazmanemma). CTpyKTypa Iuia3MaTudeckoil MmeMmOpansl. TpaHcnopt
BEUIECTB uepe3 IUIa3MaTUYeCKyl0 MeMOpaHy: maccuBHbIM  (nuddysus,
oOneru€énnass nud@y3us), aKTUBHBIN (MEPBUYHBIA U BTOPUYHBIA aKTHBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PabGora HaTpwuii-kaaneBoro
Hacoca. DHJIOIMTO3: MUHOIMUTO3, (aronuro3. Dk3ouuTo3. KnetouHas creHka.
Crpykrypa u GyHKIUU KIETOYHON CTEHKH pacTeHH, rpruOoB.

Hutommaszma. Iluto3ons. Ilutockener. JIBukeHwe muToriasMel. OpraHouabl
kineTkdu. OpHoMeMOpaHHBIE OpraHOMABI KIJIETKU: OJHIOIUIa3MaTU4ecKas CeTb
(OIIC), anmapar 'onbmku, TU30COMBI, UX CTpOeHHE U (yHKUMU. B3auMocBs3b
OJTHOMEMOpaHHBIX OpraHouA0B KiIeTKH. CTpOeHue TpaHyJIIpHOIO PETUKYIyMa.

Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MemOpaH. [mankuit
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(arpaHynspHBIA) SHAOIUIA3MAaTHYECKUN peTukyinyM. CekpeTopHas QyHKUUS
annapata ['onpmxu. TpaHcmopT BewiecTB B KIETKE. Bakyonu pacTUTEIbHBIX
kietok. Kiierounslii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUIBI KJIETKU: MUTOXOHPHUH, IUTACTUBL.

Crpoenre W (QyHKIMM MUTOXOHJpPUN M TuacTul. llepBuUuHBIE, BTOpUYHBIE U
CIIO)KHBIE  TUIACTUABl  (POTOCHHTE3UPYIOIIMX  JYKapuoT.  XJIIOPOIUIACTHI,
XPOMOIUIACTBI, JISMKOIUIACTHI BBICHIMX PACTEHUN.

HememOpannble opranougsl kietku CrtpoeHne M (QYHKIUM HeMeMOpaHHBIX
OpPraHouJI0B KJIETKH. Pubocombl. MukpoduiaamMeHTs. MpllieyHble  KIETKU.
MuxkpotpyOouku. Knerounslii nentp. CTpoeHHE U [BHXKEHHE >KTYTUKOB H
pecHrueK. MUKpOTpYOOUKH LIUTOIIAa3MbL. LIeHTpHOIb.

SAnpo. O6Gonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOEHHE U
¢bynkuuu. SnepHbiii OenKOBBIH MaTpuKc. lIpocTpaHCTBEHHOE pPACHOTIOKEHHE
XpOMOCOM B HHTep(]a3HOM sizipe. benku xpomaTnHa — TUCTOHBI.

Knerounsle BrmoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK JyKapHOT

(pacTUTeNbHOM, Y)KUBOTHOU, TPUOHOIN)

AccuMWISIIMSL U JTUCCUMMIISALIUSA — JIB€ CTOpPOHBI MeTabonu3ma. Tumbl oOMeHa
BEILIECTB: aBTOTPO(HBIN M TEeTepOoTpOdHBIA. YUacTue KUCIopoaa B OOMEHHBIX
mporeccax. JHepreTuyeckoe ooOecriedyeHue KiIeTKu: mnpeBpaiieHne ATO B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIM XapakTep peakluidl KJIETOUYHOTO
MeTtabonmu3ma. DepMeHTHl, MX CTPOCHHE, CBOMCTBA U MEXaHWM3M JIEHUCTBUS.
Kodepmentsl. OTinuns pepMEHTOB OT HEOPraHUUYECKHX KaTaanu3aTopoB. benku-
aKTUBATOpPbl U OENKU-UHTMOUTOpHL. 3aBUCUMOCTb CKOPOCTH (PEePMEHTATHUBHBIX
peaxiuii oT pa3nUYHbIX (PaKTOPOB.

[lepBuuHbIl CHUHTE3 OpraHMYEeCKHUX BemecTB B kierke. Potocunre3. Ponb
XJIOpoIuIacToB B mporecce (orocuHTeza. CpeToBas u TemMHOBas (asbl.
[IponykTuBHOCTH (QoTOCHHTE3a. BiusHue pa3nuyHbIX (AKTOPOB HA CKOPOCTh
¢dorocunTe3a. 3HaueHne HOTOCHHTE3A.

XemocuHTe3. PazHOOOpa3ue opraHu3MOB-XEMOCHHTETUKOB: HUTPUPUITUPYIOIIHE
OakTepuu, >KeIe300aKTepuu, cepoOaKTEPHH, BOJAOPOJHBIC OAKTEpPHH. 3HAUCHUE
XEMOCHHTE3A.

AHa’poOHble opraHu3Mmbl. Bumel Opokenus. [IpomykTel OpokeHUs H UX
WCIIOJIb30BaHNE YEJIOBEKOM. AHA’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHHU M BO30YIUTETN OOJIE3HEH.

AspoOHBIE OpPraHW3Mbl. DTambl dHEpreTudeckoro oomena. IloaroroBuTenbHbIN
sTan. [ MKoamn3 — 6eCKUCIOPOIHOE PACIICTIIICHHUE TIFOKO3BIL.

buonornueckoe oOkucCiIeHUE, WIH KIETOYHOE JblXxaHHe. Poinp MUTOXOHIpUK B
mporeccax OHOJIOTUYECKOT0 OKHUCJICHHUS. [Muknuueckue peaxiuu.

OxucmurensHoe dochopunupoBanue. [IpenmymecTsa aspoOHOro mytu oOMeHa
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BEIIIECTB Mepe aHa3POOHBIM. DPPEKTUBHOCTh SHEPIeTUIECKOTO 0OMEHa

Peakuuu matpuyHoro cuHTe3a. [IpuHIMI KOMIUIEMEHTApHOCTH B pEaKLHUAX
MaTPUYHOTO CHHTe3a. Peann3anus HaciaencTBeHHON nHpopmarmu. I eHeTndeckuii
KoJI, ero csoucrBa. Tpanckpumnuusa — Marpuusbslid cuHTe3 PHK. IlpnHnmmnsr
TPAHCKPUIILIUU: KOMILJIEMEHTAPHOCTh, aHTUIIAPAIIEIbHOCTh, ACUMMETPHUYHOCTbD.
Tpancnaums u e€ stanbel. Yuactue TpaHcnoptHbeix PHK B OuocuHTe3e Oenka.
VYcnoBust OuocunTe3a Oenka. KonmupoBanwe amMuHOKUCIOT. Poms pubocom B
O6uocuHTe3e Oenka.

Opranu3zaiiys reHomMa y mpoKapuoT U 3yKapuoT. Perymnsius akTHBHOCTH I'€HOB Y
npokapuot. ['mnoreza onepona (®. XKako6, K. Mano). Perymsmus oOMeHHBIX
IIPOLIECCOB B KJIeTKe. KileTouHbIl roMeocTas.

Bupycsl — HekierouHbsle (OPMBI JKU3HH M OONHMraTHble mapa3utbl. CTpoeHHe
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

BupycHbie 3a0oneBanus uenoBeka, KUBOTHBIX, pacteHuid. CIINJ], COVID-19,

conraJibHbIC U MCIUITMHCKHUC HpO6JI€MI)I

2.6

Knerounsnii uwmkn, ero mnepuonbl U perymsius. HWurepdaza u MuTos.
OcoOeHHOCTH TIPOIECCOB, MpoTeKarmux B uHTEepdasze. [loaroroBka KIETKH K
nenenuto. IlpecunTeTndecknii  (MOCTMUTOTUYECKUH), CHUHTETHUECKUH U
MOCTCUHTETUYECKUH (TPEMUTOTUYECKUI) TEPHOIbI HHTEP(ha3bI.

Marpuunsiii cunte3 JHK — permukanus. Ilpuanunsr perumkanuu  JHK:
KOMIUIEMEHTAPHOCTb, ITOJIYKOHCEPBATUBHBIM CHHTE3, AHTHUIIAPAJUIEIBHOCTb.
Mexanusm permkanuu JTHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
Tenomepasa. XpPOMOCOMHBI HAa0Op KIETKM — KapuOTHM. JIMIUIOMAHBIA U
raiion bl - Habopbl XpoMocoM. ['omonormynsle Xpomocombl. IlojoBbie
XPOMOCOMBI.

Jlenenue xietkn — MuTo3. CTaguu MHUTO3a U NPOUCXOZSIINE B HUX IMPOLECCHI.
Tunsl MuTo3a. KapuoknHe3 u nurokuHe3. buosornueckoe 3HaueHHE MUTO3A.
Perynsus mutoTndeckoro nukia kiaeTku. [lporpammupyemas kietouHasi rudens
— amomnTo3.

CDYHKI_II/IOHaJ'ILHaH TCHOMHKA

3.1

OpPaHI/ISM Kak OMOJIOTHUYecKasi CHCTeEMa

OIHOKJIETOYHBIE, KOJIOHUAJIbHBIE, MHOT'OKJIETOYHBIE OpraHU3MBbl u
MHOT'OTKaHEBbIE OPTaHU3MBI.

@dopMBl Pa3MHOKEHHUS OpPraHU3MOB: Oecrojoe (BKIIOYas BEreTaTUBHOE) |
nosioBoe. Buael  Oecrnonoro  pasMHOXKEHUS: MOYKOBaHUE, CHOPYJISALHUA,
(dbparMeHTaIus, KJIOHUPOBAHUE.

[TonoBoe pazmuosxkenue. [lonoBeie kneTku, win ramersl. Meio3. Ctaauu meio3sa.

[ToBenenue xpomocoMm B meiose. Kpoccunrosep. buonornueckuii cmpicit Meiiosa
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1 TI0JIOBOTO Ipolecca. Melo3 1 €ro MecTo B JKU3HEHHOM IUKJIE OPraHU3MOB.
[Ipen3zaponpiieBoe paszButHe. ['ameToreHe3 y >KMBOTHBIX. [l0J0OBBIE JKene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CrepMaToreHe3 M OOIEHE3.
Crpoenue nojiOBbIX KiIeTOK. OmIog0TBOpeHHE U SMOpPUOHANIBbHOE pPa3BUTHE
KHUBOTHBIX. CITIOCOOBI OTUIOIOTBOPEHUS: HApY)KHOE, BHYTpeHHEe. [lapTeHorenes.
WunuBunyanbHOe pa3BUTHE OpraHu3MoB (oHToreHne3). Craauu 3MOpHOreHesa
YKUBOTHBIX (Ha mpumepe Jiarymkn). Jpoonenne. Tunsl apodnenus. OcodeHHOCTH
ApoOJieHUsT MJIEKONMTAIOIIMX. 3apobILeBble JUCTKH (racTpysanus). 3akiaika
OpraHoOB M TKaHEW W3 3apOJBIIIEBbIX JIMCTKOB. B3aMMHOE BIMSHUE 4YacTed
pa3BUBaIoOLIEerocs 3apoiblia (3MOpHOHANbHAs MHAYKLMSA). 3akiajka IJIaHa
CTPOEHUS JKMBOTHOTO KaK pe3yJbTal HEPapXWYECKUX B3aMMOJACHCTBUI TI'€HOB.
Biusnue Ha SMOpHOHAIBHOE pa3BUTUE pa3IMYHBIX (DAKTOPOB OKpYXKaroOIIEeH
cpeapbl.

Poct u pazurtue xuBoTHBIX. [locTaMOpronanbublil nepuoa. [lpsmoe n Hempsimoe
pasButHe. Pa3Butue ¢ meramopdo3oM y O€CHO3BOHOYHBIX M ITO3BOHOUHBIX
KUBOTHBIX. bHOJOrM4eckoe 3HAYEHUE NPSAMOrO M HENPSMOro Ppa3BUTHS, HX
pacnpocTpaHeHue B mnpupoje. Tumbl pocta XKUBOTHBIX. DaKTOpHl peryiasuuu
pocTta SKMBOTHBIX M denoBeka. CTaaiuu NOCTIMOPHUOHAIBHOTO pa3BUTHUS Y
KUBOTHBIX U 4enoBeKa. [lepnonbl oHTOreHe3a yenoBeka.

PasmHo)xeHne u paszButue pacteHuid. ['ametodutr u cnopoput. Meiio3 B
KU3HEHHOM IMKJIe pactenuil. (OOpa3oBaHue CHop B TMpolecce Meio3a.
I'amerorenes y pacrenuil. OIUIOAOTBOpEHHWE U PA3BUTUE PACTUTEIBHBIX
OopraHu3MoB. /[BoiiHOe OIUI0I0TBOPEHKE Y IIBETKOBBIX pacTeHHi. OO0pa3zoBaHue u

Pa3BUTHEC CECMCHU. MexaHu3MbI peryjagnuu OHTOTICHE3a Y paCTeHI/Iﬁ M ) KUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W  pPa3BUTHA TI'CHCTUKHU KaK HaAYKH. OcHoBHBIC
TCHETHYCCKHUE ITOHSATHS W CHUMBOJEL I OMOJIOTMYHBIE XPOMOCOMBI, AJIJICIIBHBIC
I'CHBbI, aJIbTCPHATHWBHBLIC IIPU3HAKH, )IOMI/IHaHTHI)If/'I n peuecanHmﬁ IIpU3HaAK,
roMoO3uroTa, rerepo3nurora, 4YucTasd JIMHUA, FI/I6pI/II[BI, T'CHOTHII, q)eHOTI/IH.
OcHoBHBIC METOABbI I'CHCTHUKU! T I/I6pI/I,Z[OJ10FH‘-IeCKI/II>'I, HHTOHOFHQCCKHﬁ,

MOJIEKYJIAPHO-T€HETUYECKUI

Monorubpunnoe ckpemupanue. [lepsbiit 3akoH MeHens — 3akoH enHo00pa3us
ruOpuioB mnepBoro mnokosieHus. IlpaBuno nomunHupoBanus. Bropoit 3akoH
MeHngens — 3akOH paclIelyieHuss Mpu3HAKoB. LluTonormueckne OCHOBBI
MOHOTHOPHUAHOTO CKpelnBaHus. [ umores3a 4MCTOTH raMerT.

AHanuzupyroniee ckpeuiuBaHue. IIpomMeXyTOuHBIM XapakTep HaclleJOBaHMS.
Paciienuienne npru3HAaKoB IIPU HETIOJHOM JTOMUHUPOBAaHUU.

JluruOpuaHoe ckpemuBaHue. TpeTwil 3akoH MeHaens — 3aKOH HE3aBUCHUMOTO

HacCJICOJOBaHUA IMPU3HAKOB. HI/ITOJIOFI/I‘-IGCKI/IC OCHOBBI JAUTH 6pI/II[HOFO




CKpEILIMBaHUS.
CueruienHoe HacienoBanue npusHakoB. Pabotst T. Moprana. CueruieHHoe
HAacJIEeA0BAHUE TI'€HOB, HAPYIICHUE CLEIUICHHUS MEXAy IeHamMu. XpOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIH MEXaHU3M OIpPEIENECHUs Moja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii U TeTEpPOraMeTHbIM moJ. ['eHeTnyeckas
CTPYKTypa IIOJIOBBIX XpoMmMocoM. HacienoBaHue mNpU3HAKOB, CLEIUIEHHBIX C
ITOJIOM.

I'enoTun kak uenoctHas cucrema. [lnenoTponuss — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXKECTBEHHBI ajuieu3M. B3auMOAEHCTBUE HEAJJIEIbHBIX T'€HOB.

KommnementapHocts. Onuctas. [lomumepus

3.4
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BzaumoneiicTBue reHoTUNa U cpebl pu hopmupoBanun (peHotuna. I3MeHYHBOCTb
npu3HakoB. KayecTBeHHbIE M KOJUYECTBEHHbIE MPU3HAKU. BBl M3MEHUYMBOCTH:
HEHaCJIEACTBEHHAs: ¥ HacJIeACTBEHHAs.

MoudukanonHass ~ W3MEHYHUBOCTb. Poib cpeapl B (bopMupOBaHHA
MOIM(UKAITMOHHOW M3MEHYMBOCTH. HopMa peakiinu npu3Haka. BapuaroHHbIN psij
u BapuanuonHas kpuBas (B. HMoranncen). CpoiicTBa MOAM(HUKAIIMOHHON
M3MEHYMBOCTH.

I'enotnnmyeckas n3MeHUUBOCTh. CBOMCTBA F€HOTUITHYCSCKOM M3MEHYMBOCTU. BHIBI
TeHOTUIMYECKON N3MEHUNBOCTH: KOMOHMHATHBHAS, MyTaI[MOHHASI.

KomOunatuBHas W3MEeHYMBOCTh. Mei03 ¥ TOJOBOWM TpollecC — OCHOBA
KOMOHMHATHUBHOH M3MEHYUBOCTU. PO KOMOMHATHBHON U3MEHUMBOCTH B CO3JaHHU
TeHETUYECKOT0 pa3HooOpa3us B Mpe/iesiax OHOTO BUIA.

MyTranroHHass U3MEHYUBOCTb. BHUIbI MyTallMii: T€HHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE W HMHIYLMPOBAaHHbIE MYyTAalWU. SIepHbIE W IMTOIUIA3MAaTHYECKUE
MyTaru. COMaTHYECKUE U TIOJIOBbIE MyTalMK. [ [puYrHBI BOBHUKHOBEHHWS MyTalIHiA.
MyTareHpl M WX BIHMSHUE Ha OPraHU3MbL. 3aKOHOMEPHOCTH MYTAIlMOHHOTO
nporiecca. 3aKOH TOMOJIOTHUYECKHUX PsIIOB B HacleACTBeHHON u3meHunBocTH (H.U.

BaBI/IJ'IOB). BHCH,[[CpHaSI U3MCHYHMBOCTHh U HACJICIACTBECHHOCTD

Kapuotun wuenoseka. MexayHapoaHas TMporpaMMa HCCIEJOBaHUSA TIeHOMaA
yernoBeka. MeToapl  HM3Yy4eHUsT TEHETMKM  YEJOBEKAa: TIEeHEAJIOTMYECKUU,
OJIM3HELOBLIN, IIATOTeHETHUECKHH, MONYJISITUOHHO-CTATUCTUYECKH,
MOJIEKYJIIPHO-T€HETUYECKHI. CoBpeMeHHOE omnpeAeseHue TCHOTHIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHMUE, TEHOTUIIMPOBAHUE, B TOM UYHUCIIE C IOMOILIBIO
[MIIP-anamu3a.  HacnencrBeHHble — 3a00jeBaHUs ~ YeJNOBEKa. | e€HHBIE |
XPOMOCOMHBIE 0oJie3Hn qeJIoBEKA. bonezuu C HACJIEICTBEHHOU
MPEAPACTIONOKEHHOCThIO. 3HAYCHUE MEIUIIMHCKON F€HETUKH B MPEIOTBpPALICHUN

U JIEYECHNH T€eHETHYECKHUX 3a00eBannii yeitoBeka. CTBOJIOBEIE KIIETKU
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JlomecTukalus U ceseKus. 3apoXkKIeHUE CEIEKIUU U JoMecTuKauu. Yuenue H.M.
BaBuiioBa 0 1eHTpax MPOMCXOXKICHUS U MHOT000pa3us KyJIbTYPHBIX PAaCTEHHH.
Posp cenexiyu B CO31aHMM COPTOB pacTeHUM M MOpoA *HUBOTHBIX. CopT, mopoza,
mTaMM. 3aKOH TOMOJIOTMYECKUX PsSJOB B HACIEACTBEHHOW u3MeHunBocTH H.U.
BasuiioBa, ero 3naueHue st CENIEKIIMOHHON pabOThI.

Metoabl  CeneKIMOHHOW paboThl. VICKYCCTBEHHBIH OTOOp: MAaccOBBIH U
WHIUBUYAIbHBIH. Ortanel KOMOMHAIIMOHHON CEJIEKIIUH. UcneiTanue
npou3BoauTeNeil Mo noroMcTBy. OTOOp IO TE€HOTUIY € IIOMOIIBIO OLIEHKH
(eHoTUMa MOTOMCTBA ¥ OTOOP 1O TEHOTHUITY ¢ moMoIbio ananu3a JIHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/1 CeNIEKIIMOHHON pa0doThl. PaananoHHbii u
XUMHUYECKMH MyTareHe3 KaK HWCTOYHMK MyTalMi y KyJIbTYpHBIX (opm
opranu3moB. lcnonp3oBaHME T€HOMHOIO pPEJAKTUPOBAHMS U METOJOB
pexomOuHaHTHBIX JIHK 11151 mosrydeHust HCXOAHOTO MaTepraia Jilsl CeeKIIHH.
[lonyuenne mnomumuonnoB. BuyrpuBunoBas ruOpuansanus. bBimskoponcTBeHHOE
CKpellvBaHue, WM MHOpuauHr. HepoacTBeHHOE CKpeliuBaHWEe, WIM ayTOpPHIMHT.
I'ereposuc u ero npuumssl. Mcnonb3oBaHue rereposuca B cenekuuu. OtnanéHHas
rubpuamsanys. [lpeogonenne Oecruionusi MEXBUIOBBIX THOpUIOB. JlocTikeHus

CEJIEKIIMU PACTEHUI U YKUBOTHBIX

3.7

4.1

OOBEKTHI, NCNOIB3YyEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIE U TKAHEBbIE KYJbTYpHI,
MHUKPOOPraHU3MBbl, HUX  XapaKTepUCTHKA. TpaJuIMOHHAs  OHOTEXHOJIOTHSL:
xje0oneyeHre,  MOJydyeHHEe  KUCIOMOJIOYHBIX  HPOJIYKTOB,  BUHOJENHE.
Muxkpobuonorndeckuii  cuHTe3. OOBEKTHI MHUKPOOMOJOTHUECKUX TEXHOJIOTHIA.
[IpousBoncTBO ~ Oenka,  aMUHOKHMCIOT M BUTaMHMHOB.  VIcKyccTBEHHOE
OILUIONOTBOpEHUE. PEKOHCTPYKIMA SHIEKICTOK M KIOHUPOBAaHUE JKUBOTHBIX.
Mertox TpaHCIUTAHTAUUU SAEP KIETOK.

XpoMOCOMHass M Te€HHas WHXKEHepus. VICKyCCTBEHHBIM CHHTE3 Te€Ha |
KoHCcTpynpoBanue pexkomOuHanTHbIX JIHK. JlocTwkeHuss uW TepCHEKTHUBBI
XpPOMOCOMHOW M TeHHOM WH)XeHepuu. MeaurnuHckue OUOTEXHOJIOTHH.

Hcmonbs30BaHHE CTBOJIOBBIX KJIETOK
Cucrema u MHOFOO6paSI/Ie OpTraHHU4Y€CKOIro Mrupa

buonornueckoe  pasHooOpazue  opraHu3moB.  CoBpeMeHHas  cHUCTeMa
opranuuyeckoro Mwupa. IlpuHnumnel kinaccuukanuu opraHu3MoB. OCHOBHBIE
CUCTEMATUYECKHE IPYIIIBI OPraHU3MOB.

OCOOCHHOCTH CTPOCHHUSA M JKU3HEAEATEIBHOCTU OJHOKJIETOYHBIX OPraHU3MOB.
bakrepun, apxeu, OJHOKIETOUYHbIE TPUObI, OJHOKIETOUYHbIE BOJOPOCIH, APYIHUe
npoTtucThl. KoJoHHabHbIE OpraHu3Msbl. J[BUKEHNE OAHOKIETOYHBIX OPraHU3MOB:
amEOouAHOE, KTYTUKOBOE, PECHHUYHOE. 3allUTa Y OJHOKIJIETOYHBIX OpraHU3MOB.

PazpaxuMocTh y OAHOKIETOYHBIX OPraHu3MOB. TaKCUChI




4.2

4.3

4.5

4.6

MHorokJjieTouHbIe pacTeHUs. B3auMOCBA3b YaCTEN MHOTOKJIETOYHOI'O OpraHu3Ma.
Tkanu, opraHbl ¥ CUCTEMbl OpPraHOB MHOTOKJIETOYHOro opraHuszma. Opranuszm
Kak enuHoe uenoe. Tkanum pacteHuid. Tumbl pacTUTEIbHBIX TKAHEM:
oOpaszoBarenbHas, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAs, MEXaHHYECKas.

OcobenHocty cTpoeHUs, PYHKIUN U PACIIOIOKECHUS TKAaHEH B OpraHax pacTeHUI

BereraruBHble U TeHEpaTUBHBIE OpPraHbl pacTeHUd. OyHKIUNA OPraHOB U CUCTEM
opranoB. Kapkac pactenuil. J[BUKEHHE MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MBbI U
Hactuu. lloryomeHne BOJIBI, YIJIEKUCIOrNO Tra3a W MUHEPAIBHBIX BEILIECTB
pactenusimu. Jlpixanue pacrenuid. Auddysus razoB yepe3 MOBEPXHOCTb KIIETKH.
TpancnopTHele cucTeMbl pacTeHuil. BeineneHue y pacteHuid. 3amura y
MHOTOKJIETOUHBIX pacTteHuid. Kyrukyna. CpencrBa MacCMBHOW M XUMHUYECKOM
3amuThl. DUTOHIMIBI.

PazgpaxxumocTs M peryisiuus y opraHu3mMoB. Pa3gpakuMocTb W peryisiuus y

MHOTI'OKJICTOYHBIX paCTCHHﬁ. PocToBrbIe BeliecTBa U UX 3HAYCHUE

MHOroKk/IeToYHble  KMBOTHBIE.  B3aMMOCBS3b  4acT€il  MHOTI'OKJIETOYHOTO
opraHnusma. TKaHI/I, Oopranbl U CHUCTCMbI OpPTraHOB MHOI'OKJICTOYHOI'O OpraHu3Ma.
Opranusm kak eauHoe 1enoe. ['omeocrtas. TkaHU KUBOTHBIX U 4Ye€IOBEKa. THIIBI
JKABOTHBIX TKaHEW: OJIUTENHANIbHASA, COCIWHUTENbHAs, MBIIIEYHAs, HEpBHas.
OcoOenHoctu CcTpoeHHs, (YHKIMH U pacmoiioKeHUsT TKaHel B oOpraHax

JKHUBOTHBIX U YCJIOBCKaA

Oprasbl U CUCTEMBI OPraHOB UBOTHBIX. DYHKIIUU OPraHOB M CHCTEM OpIraHOB.
Omopa Tena opranu3moB. CKeleTbl OJIHOKJIETOYHBIX W MHOTOKJIETOUYHBIX
XKUBOTHBIX. HapyxHblil 1 BHyTpeHHMH ckeneT. CTpOeHHE U THUIbl COETUHEHUS
KOCTEH.

JIBrK€HHEe MHOTOKJIETOYHBIX JKMBOTHBIX. IluTanue sxuBoTHbIX. IluTanue
MMO3BOHOYHBIX )XKHBOTHBIX. [[pixaHue xuBOTHBIX. KokHOE mpixanue. XKabepHoe u
JIETOYHOE JIBIXaHUE.

JIpIXaHWe TO3BOHOYHBIX >KMBOTHBIX. OJBOJIOLMOHHOE YCIOKHEHHE CTPOECHUS
JIETKUX TMO3BOHOYHBIX KMBOTHBIX. JlpIXaTejbHasi cUCTeMa 4YeloBeKa. MexaHu3m
BEHTWJIAIIMK JIETKUX Yy TTHIl W MICKOMHUTAIONIMX. TpaHCIOPT BEHIECTB Y
opranu3moB. TpaHcHoOpT BeUIECTB Yy UBOTHbIX. KpoBeHOcHast cuctema u eé
opranbl.  KpoBeHocHas  cucremMa  TMO3BOHOYHBIX  JKUBOTHBIX.  Kpyru
KpOBOOOpaIeHusi. OBOJIONUOHHBIE  YCIOXHEHUS CTPOCHHS KPOBEHOCHOM
CHUCTEMBI TO3BOHOYHBIX XMBOTHBIX. BbIfieneHue y opranu3moB. Beinenenue y
#KUBOTHBIX. CoKkpaTtutenbHble Bakyonu. Opransl BeieneHusi. CBs3b MOJOCTU TENa
C KPOBEHOCHOM W BBIJIEIUTEIBHON CUCTEMaMU. BpinelieHME y NO3BOHOYHBIX
JKUBOTHBIX. 3aliUTa Yy MHOIOKJIETOYHBIX JKMBOTHBIX. [lOKpoBBI M uX

IIPOU3BOJHEIC.




5.1

PaznpaxxuMocCTh M peryssius y OpraHu3MoB. Pa3ipa)kuMocTh y 0JTHOKJICTOYHBIX
opranu3MoB. Takcuchl. PazapaXMMOCTh W pEerynsiuus y MHOTOKJIETOYHBIX
pactenuii. PocToBble BellecTBa U UX 3HaYCHHE.

HepBhas cucrema u pediiexTopHas peryisius Yy MHOTOKJIETOUHBIX KHMBOTHBIX.
HepBhas cuctema u €€ otaensl. DBONIOIUOHHOE YCIOKHEHUE CTPOEHUSI HEPBHOM
CHCTEMBI y KHUBOTHBIX.

Pazpaborka anroputmMoB u mnporpamMMm s 3GHEKTUBHON (HYHKIIMOHATLHOMN
aHHOTallMd  TE€HOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  METabOJIOMOB

MHUKPOOPIraHU3MOB, PACTEHUMN, ’KUBOTHBIX U 4EJIOBEKA
OpraHu3Mm 4eoBeKa U €ro 310pOBbE

OpraHbl 1 CUCTEMBI OPraHOB yesnoBeka. OTebl TOJIOBHOTO MO3ra O3BOHOYHBIX
KHUBOTHBIX. Pedmekc u peduekropHas myra. be3yciioBHbIE H  yCIIOBHBIE
peduexcel. I'ymopanbHast peryiasiuss M SHAOKPUHHAs CHCTEMa JKUBOTHBIX U
yesioBeKa. JKene3bl SHAIOKPUHHON CUCTEMBI U MX TOPMOHBI. [[eficTBHE TOPMOHOB.
B3anMocCBsI3p HEpBHOW M DHIOKpPUHHOW cucTeM. [ mmoramamo-runodusapHas

cuctema. Pednekc u pednexropHas ayra. besycioBHbIe U YCIOBHBIE pehIeKChI

5.2

5.3

3amuTa opranuzMa ot OosezHel. IMMmyHHast cuctema venoBeka. KiieTouHblil u
TYMOpaJbHBIA MMMYHHUTET. BpoxaEHHBIN, NpUOOPETEHHBIN crennupuyecKuit
umMmMyHuTeT. Teopuss  KIOHAJIbHO-CeNEeKTUBHOro uMMmyHuTera (IL.Dpnux,
®.M.bepner, C.ToneraBa). BocnanutenbHble OTBETHI OpraHu3mMoB. Ponb

BPOKJIEHHOIO HIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUI

KpoBeHnocHast cucrema u e€ opransl. Cepale, KpOBEHOCHBIE COCYABI U KpPOBb.

Kpyru xpoBooOpaiienus. Pabora cepaiia u e€ perynasuus

54

Jpixanue venoBeka. Juddysus razoB yepe3 MoBEpXHOCTh KIETKH. JlpIxaTenpHas
cucTteMa deloBeka. JlpIxarenmbHas TOBEPXHOCTh. Perymsiust  JpIXaHUs.

JIpIxaTeabHbIe 00BEMBI

5.5

5.6

HI/IHIeBapI/ITeJ'II)HaSI CHUCTEMAa 4YCJIOBCKA. OTJIGJIBI MUIICBAPUTECIBHOI'O0 TpaKTa.
HI/IH_ICBapI/ITCJ'ILHBIC JKCIIC3hI. BHyTpI/IHOJ'IOCTHOC n BHYTPUKJICTOYHOC

MUIIEBApEHNE

ITokpoBel M wux mnpousBojaHble. Opranbl BblaeneHus. Ilouku. Crtpoenue u
¢byHkmonupoBanue HeppoHa. OunbTpanus, cekpenus U 0OpaTHOE BCAChIBAaHUE

KaK MEXaHU3MbI pabOThl OpraHoB BbleseHus. OOpa3zoBaHuEe MOYH Y YETIOBEKa

5.7

HBI/I)KGHI/IG YelloBeKa: MbImieuHas cucreMa. CKeleTHBIC MBIIIIBI U HUX pa60Ta.

CTpoeHME U TUITIBI COEAMHEHUS KOCTEH

Teopust sBoMIOIMKU. Pa3BuTHe XM3HU Ha 3emiie

6.1

OpomounonHass teopus Y. JlapBuna. [Ipeanochuiku  BO3HUKHOBEHMS

napsuHMU3Ma. JKn3Hb U HayuyHas aedarenbHocTh Y. JlapBuHa.




JBmkymue cuiibl 3Boionuu BUIoB 1o Y. JlapBuHY (BBICOKash MHTEHCUBHOCTH
pa3sMHOXKEHHsI OpPraHM3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Ooprba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBINA OTOOD).

Odopmnenne cunternyeckor teopuu sBomronuu (CTD). HelitpanpHas Teopus
sBomtoru. CoBpeMEeHHAas HBOJIOIMOHHAS OMOJOrus. 3HaYCHHUE BOIOIMOHHOMN

TeOopuHu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA

6.2

[Tonmynsimust kak ayeMeHTapHas eauHuia 5BoyiolUU. COBpEMEHHBIE METOJIbI
OLICHKM TI'€HETHYECKOTO pa3HOOOpa3usi U CTPYKTypbl Homyisauuid. M3menenue
reHooHAa MOMYJSIIMK KakK 3JIEMEHTapHOE SBOJIOIMOHHOE SBJICHHE. 3aKOH
reHeTudeckoro paHoBecus k. Xapau, B. BaiinOepra.

DOneMeHTapHbIe (GaKTOPHl  (ABWKYIIME CHJIBI) OSBOJIONUU. MyTalmOHHBIN
nporecc. KomOunatuBHas wu3MeHuMBOCTh. /Jlpeiidp reHOB — ciyuaiiHble
HEHANpaBlIEHHbIE HM3MEHEHUS 4YacTOT ajuleledl B momymsauuax. Oddexr
OCHOBATEJIA. Murparuu. W3onsmus TIOTTYJISILIAIA: reorpaduueckas
(mpocTpaHcTBeHHas ), brosoruyeckast (penpoyKTUBHAs ).

EctectBennbiii  orOop — HampaBimsoomuid  ¢dakrop dBomouud. Dopmbl
€CTECTBEHHOTO  OTOOpa: JBIDKYIIMH, CTaOUIU3UPYIONIIUH, Pa3pbIBAIOLIUI
(nu3pyntuBHbi). [TonoBoit oT6Op.

[IpucniocoOneHHOCT, ~ OpPraHM3MOB  Kak  pe3yiabTaT  MHKPOIBOJIIOLMH.
Bo3HukHOBeHHE  MpHUCIOCOOIEHMH Yy  OpraHu3mMoB.  ApomMopdo3bl U
uanoanantanuu. [IpuMeps! npucrnocobneHuit y opranuzMoB. OTHOCHTENBHOCTD
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepunm u crpykrypa. BumooOpa3oBanue Kak pe3ynbTar
MUKposBoJtoiu. M3omsamus — xiroueBoil dakrop BumooOpazoBanus. Ilytu u
CHOCOOBI BUJI000pa30BaHUS: aJJIoNaTpUYECKOoe (reorpaduueckoe),
CUMITAaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (IOJIUIUIOWUIU3AIIHS,
rubpuanzanys). JJMTenbHOCTh 3BOTIOIUOHHBIX TPOLIECCOB.

MexaHu3mbl OPMHUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp 3BOMIOLIMOHHON OMONOrMM B pa3paboTKe HAYYHBIX METOJOB COXpaHEHHUs
OropazHooOpa3usi. MUKpPOIBOIIOIMSA W KODBOJIOIMS TApPa3UTOB M HMX XO35CB.
Mexanu3mbl pOpMHUPOBAHUS YCTOMUYUBOCTH K aHTUOMOTHKAM M CIIOCOOBI OOPHObI

C HeH

6.3

MeTtoapl u3ydeHuss Makpos3Boironuu. [lageoHTomornyeckue MeTOAbl M3YUYEHHS
sBomtorun. [lepexoansie popMbl U PUIOTEHETUYECKHE PSIbI OPTAHU3MOB.
buoreorpaduyeckue Metobl u3yueHust Botonud. CpaBHeHUE (IOPHI U QayHbI
MaTepUKOB M OCTPOBOB. broreorpaduueckue odaactu 3eminn. Buabl-sHIeMUKH 1
PEJUKTHI.

DOMOpHOJIOTHUECKHE U CPABHUTEIBHO-MOP(OIOTHUYECKAE METOJbl HM3Y4YCHHUs




6.4

SBONIOUMU. ['€HEeTHYeCKHEe MEXaHU3Mbl 3BOJIIOLMM OHTOTE€HE3a W TOSBIICHUS
SBOJIOLMOHHBIX ~ HOBIIECTB. [ OMOJIOTMUHBIE M  AHAJOTMYHBIE  OPraHbl.
Pynumenrtapusle  opraHbl M aTaBU3Mbl.  MOJIEKYISIPHO-T€HETHYECKHE,
OMOXMMHYECKHEe M  MaTeMaTU4YeCKue  METOJbl  HU3YYEHHUS  DBOJIOLUU.
I'omonornunbie TeHbl. COBPEMEHHBIE METOMBI MOCTPOCHUS (PHIOTEHETHYECKUX
JIEPEBbHEB.

XPOMOCOMHBIE MYTAI[H U SBOJIIOIHS TEHOMOB.

OO0mue 3aKkOHOMEpPHOCTH (TpaBuia) 3BoJOLMU. HeoOpaTUMOCTh 3BOIIOLMH.

AnanrtuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB IBOJIIOIIUU

Hayunble runore3bl MNpPOUCXOXKICHMsS JKU3HM Ha 3emie. AOHOreHes H
naHcnepmus. JloHay4Hble PEeAICTaBICHUS O 3apOKICHUH KU3HU (KPEallMOHU3M).
I'unoTe3a MOCTOSHHOTO CaMO3apOXKIECHUS JKU3HU U €€ ONpPOBEP)KEHUE OIBbITaMU
®. Penu, JI. Cnamwrannanu, JI. Ilactepa. IlpoucxoxxneHue KU3HU U
acTpOOHOJIOTHS.

OcHoBHbIE 3Tallbl HEOpraHUYecKoM 3Bosrouuu. [lmanerapHas (reosiornyeckas)
9BOJIIOLMUS. XUMHUECKass »3BOJIOLUSA. AOHOT€HHBIH CHHTE3 OpraHMYeCKUX
BemlecTB u3 Heopranuuyeckux. Ompir C. Mumnepa u I'. KOpu. O6paszoBanue
nosnMepoB u3 MoHoMepoB. KoanepBatnast runote3a A.M. Onapuna, rumnoresa
nepBuuHoro OynboHa JIk. XonpaeitHa, reHetuueckas rumnore3a [. Mémnepa.
Pu6osumer (T. Yex) u runoreza «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKJIETKH.

Uctopus 3emnu u meroapl e€ usyudeHus. Vckomaemble OpraHWYecKHE OCTAaTKH.
I'eoxpononorust u e€ Meronpl. OTHOCUTENbHAs M aOCONIOTHAsE T€OXPOHOJIOTHSL.
I'eoxpoHosornueckas 1mkasa: 0HbI, Ipbl, HEPUOBL, JTOXH.

HavanpHble sTansl opranuueckoil sBomtonuu. [losiBlIeHne M 2BONIOIUS NEPBBIX
KJIETOK. OBONIONUA MeTabonu3ma. BO3HUKHOBEHHWE TEPBBIX HDKOCHUCTEM.
CoBpemeHHbIE MUKPOOHBIE OMOIIIIEHKM KaK aHaJIor MepBbIX Ha 3emiie COOOIECTB.
Crpomaronutsl. [IpokapruoThl U 3yKapHOTHI.

[TpoucxoxxaeHue 3ykapuoT (CUMOHOTeHe3). DBOIIOIMOHHOE IPOUCXOXKICHUE
BUpYycoB. IIponcxok/ieHne MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HUKHOBeHHE
OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOJNIONMU BBICHIMX pacTeHHi. OCHOBHBIE apoMoOp(O3bI
pactenuid. Bbixox pacrenuit Ha cyumry. IlosiBneHue CHOpOBBIX pacTeHHN U
3aBoeBanne MMM cymud. CemeHHble pacTeHus. [IpomcxokaeHue IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tamnbl H3BOMIONMU JKUBOTHOTO Mupa. OcCHOBHBIE apoMOp(O3bI
KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
TunoB. [IepBeie XOpnoBeIe KUBOTHBIE. JKU3HB B BOJE. DBOIIONUSA IIO3BOHOYHBIX.

[Tpoucxoxaenne ampubuit u pentuauii. [IpoucxoxxaeHne MICKOMHUTAIONIUX U
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ntun. [lpuamun xmrodeBoro apomopdoza. OcBoeHUE OECMO3BOHOYHBIMHU U
[MO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazBuTune xu3HM Ha 3eMiie 1O 3paM U IepuoAaM: apxeul, mpoTepo30u, Najaeo30u,
Me30301, KaiHO30H. OOmas XapaKTepUCTHKAa KIMMaTa M TE€O0JOTHYECKHUX
nporieccoB. [TosiBIeHNE U paclBET XapaKTePHBIX OPraHU3MOB. YTJIe00pa3oBaHue:
€ro YCJIOBHS U BIUSHUE HA Ta30BBIA COCTAB aTMOC]EPHI.

MaccoBble BBIMUPAaHUS — 3KOJOTHYECKHE KPHU3UCHl mpomuuioro. [Ipuuunbl u
CIIEJICTBUSI MAcCOBBIX BbIMHpaHU. COBpPEMEHHBII IKOJIOTUYECKUN KpPHU3HC, €ro

0CO0EHHOCTH

Pasnenst m 3agaum anTtpomosnoruu. Mertonsl anTponosiorud. CraHOBIIEHHE
IIPEICTAaBICHUH O MPOUCXO0XKIEHUH ueroBeka. COBpeMEHHbIE HayYHbIE TEOPUH.
CxoncTBO 4enoBeKa C KUBOTHBIMH. CHUCTEMATHUYECKOE IMOJIOKEHUE YEJIOBEKa.
CBuzerenbcTBa  CXOACTBA  YEJNOBEKA  C  JKMBOTHBIMM:  CPaBHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, ($U3HO0JIOTO-OMOXUMHUYECKHE,
noBeieHueckue. OTInyms yeaoBeka OT )KMBOTHBIX. [IpsIMOX0XKeHrEe U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE IOJIOBHOTO MO3ra U BTOPON CUTHAJIBHON
CHUCTEMBI.

JiBmokymue cuiabl ((akTopbl) aHTpOHoOreHe3a: OMOJOTMYECKHE, COLMajIbHBIE.
CooTHo1ieHrne OMOJIOTMYECKUX U COLUAIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaJIuM aHTPOIIOTE€HE3a. ABCTPAIIONUTEKN — ABYHOTHE MIPEIKH JIIOJIEH.
UYenoBek  yMenblil, TIepBble H3TOTOBICHUA opyaui  Tpyaa. UYenosek
MPSIMOXOJIAIIMNA M TEpPBBIA BBIXOA JrOAeH 3a mpenensl Adpuku. YemoBek
reiienb0epreckuii — oOUi NpeJoK HEeaHIEepPTATbCKOro YesloBeKa W YelloBeKa
pazymHOro. YenoBek HEaHIEPTANBCKUM KaK BUJ JIIOJEH XOJIOAHOIO KiIUMaTa.
UYenoBeKk pa3syMHBIII COBPEMEHHOIO THUIIA, JEHUCOBCKUN YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a MpeneiaamMu AQpukH.

DOBONIOIUS COBPEMEHHOI'O uesnoBeKka. EcTecTBeHHbBI OTOOp B MOMYJSALHUAX
yenoBeka. MyTanMoHHbI mporiecc W noaumopdusm. [lomynsannoHHbIE BOJHBI,
npeiid reHoB, MUrpanus U «3PQHEKT OCHOBATENA» B MOMYJISAIHUIX COBPEMEHHOTO
YeloBeKa.

UYenoseueckne pacel. Ilonstme o pace. bonpmme pacel:  eBporeougHas
(eBpasmiickasi), aBcTpajlo-HerpoujHas  (dKBaTopuUaibHasg), MOHIOJOUIHAS
(asmaTcko-aMepHKaHCKas). BpeMss M IyTH pacceleHHs 4elnoBeKa IO IUIAHETE.
EaunctBo  dyenmoBeueckux pac. HayuHas  HecCOCTOSITENBHOCTh — pacu3Ma.
[IpucnocoOaeHHOCTh uelloBeKa K pa3HbIM YCIOBHUSAM OKPYXKAIOLIEH Cpensbl.
Bnusiaue reorpaduyeckoit cpeasl u Apeiia TeHOB Ha MOPGOJIOTHIO U

(U3HOIOTHIO YeTIoBeKa

DKOCUCTEMBI U TIPUCYILIME UM 3aKOHOMEPHOCTHU




7.1

7.2

Pazpnensl u 3agaun sxosioruu. CBs3b HKOJIOTUU C IPYTUMU HAYKaMH.
Metoner skosorun. lloneBeie HaOMIOACHUS. ODKCHEPUMEHTHI B  JKOJOTHU:
MpUPOAHbIE W JiabopaTopHble. MoJenupoBaHUEe B SKOJOTUU. MOHUTOPHUHT

OKPYIKaIOIIel Cpebl: TOKAIbHBIN, pErHOHAILHBIN U TJ100aTbHBIN

Okojoruueckre (akTopbl M 3aKOHOMEpPHOCTH ux nedctBus. Knaccuduxarms
JKOJIOTMUECKUX (DAaKTOpOB: abMOTHYECKHE, OHOTHYECKHE, aHTPOIOTECHHBIE.
OOme 3aKOHOMEPHOCTH JEHCTBHS 3KOJOrndeckux ¢akropos. IIpaBuio
munumyma (K. Ilnpenrens, 0. JIu6Gux). TonepaHTHOCTh. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPraHU3MBI.

Abuotnyeckue Qaxtoprl. CBeT Kak 3KoJIOTHYECKUi (akTop. JlelcTBue pa3HbIX
Y4acTKOB COJIHEYHOTO CIHEKTpa Ha OPraHU3Mbl. OKOJOTMYECKUE TIPYIMIIbI
pacTeHMil M JKUBOTHBIX MO OTHOLIEHMIO K cBeTy. CHUrHajbHas poJib CBETA.
doTornepruoausm.

Temnmepatypa kak okojorumdeckuii ¢akrop. JlelicTBue TemmepaTrypbl Ha
opranusmsl. [ToMkuIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxxnocte kak okonoruueckuit  dakrop. [IpucmocobneHust pacTeHHil K
MoJi/Iep>kaHuio BoAHOTrO Oananca. Kiaccudukaius pacTeHU MO OTHOIIEHUIO K
Bojie. [IpucnocoOieHus )KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEXUMA.

Cpenpl oOuTaHMs OpPraHM3MOB: BOJHAs, HA3E€MHO-BO3/AYILIHAs, IOYBEHHas,
ryOMHHAass  MOJNOYBEHHAs, BHYTPUOpPraHu3MeHHas. (DHU3UKO-XUMHUYECKHUE
OCOOCHHOCTH CpeJl oOMTaHMs OpraHu3MoB. l[IpucnocobiieHuss OpraHu3MoB K
KHU3HU B Pa3HBIX Cpe/Iax.

buonoruueckue putmsl. BHenHue u BHyTpeHHHE pUTMBl. CyTOUHBIE U TOJIUYHBIE
putMbl. [IpucrnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM YCIIOBHM
KU3HU.

Xuznennvie Gopmbl opranusmos. [loHsTHe o xu3HeHHON (Qopme. Ku3HEeHHbIE
(dopMBI pacTeHMI: JepeBbs, KyCTApHUKU, KYCTAaPHUYKH, MHOTOJICTHHE TPaBBI,
oJHOJeTHUE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: THIPOOHOHTHI, T€OOHOHTHI,
a’poOuoHTHI. OCOOEHHOCTH CTPOESHMS U 00pa3a KU3HU.

buotnueckune daxTopbl. Bumbl OMOTHYECKHMX B3aUMOJCHCTBUMN: KOHKYPEHIIHS,
XHUITHUYECTBO, cUMOKMO3 U ero (opmel. [lapazutusMm, xoomnepaunus, MyTyaausM,
KOMMEHCAJIN3M (KBapTUpaAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3auMoJeiicTBus  (Tonmueckue, (Qopuueckue, (¢dabpuyeckue). 3HaueHUE
OMOTHMYECKMX B3aUMOJIEHCTBUN [UIS CYIIECTBOBAHHSA OPraHU3MOB B Cpele

obutanus. [IpUHINI KOHKYPEHTHOT'O UCKIIIOUCHHS

7.3

DKOJIOTHYECKHE XapaKTepUCTUKH momymsuuu. [lomynsauus kak Ouoiormyeckas

cucremMa. Posib HEOHOPOIHOCTH cpelibl, PU3NIECKUX OaphepoB U OCOOECHHOCTEH
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O6uoJIOTMU BUJOB B (POPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI TMOMYJISIIHMA.
OcHOBHbBIE MOKa3aTeJM MOMYJALHMU: YUCIEHHOCTb, IUIOTHOCTh, BO3pAacTHas M
II0JIOBAsi CTPYKTypa, pOKIAEMOCTb, IPHUPOCT, TEMII POCTa, CMEPTHOCTb,
MUTpaLUs.

Okojorudeckas CTpykrypa mnonyiasuuu. OILleHKa YHCIEHHOCTH IOMYJISLUH.
JluHaMuKa nOmymsuuu U €€ peryisuus. buoTudeckuil NOoTeHIUaN MOIYJISLUH.
MognenupoBanue IOUHAMMKM — nomyssinud.  KpuBele  pocTa  YHMCIEHHOCTH
nonymnsiuuu. Kpusble BbDKMBaHMs. Perynsiiys 4uCIEHHOCTH HONMYJSALMHA: POJb
(GakTOpOB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH. OKOJIOTUYECKHE
cTpateruu BUJOB (r- u K-cTparerun).

Ilonatue 006 »sKojoryueckoil Hume Buaa. MectooOutanue. MHoromepHas
Mozenb dKonorndeckod Humm Jx.M. XatunHcoHa. Pa3zMepsl 3KOJIOrMYecKon
Humy. [ToTeHnmanbHas u peaan3oBaHHAs HULIH.

Bun xak cucrema mnonynasuuid. Apeanbl BUIOB. Buasl M uX KU3HEHHbIE
CTpaTeruu.  3aKOHOMEPHOCTH  TOBEJEHUS W MWUIPAlMA  >KUBOTHBIX.

buonornueckue nHBazun JYKCPOAHBIX BUI0OB

CooOmiectBa opranu3MoB. buonenos u ero crTpykrypa. CBsi3u Mexay
opraHu3mMamMu B OuoOIleHO3e. JKOocHCTeMa Kak oOTkpbIiTas cucrema (A.Jlx.
Tencnu). @yHKIMOHAIBHBIE OJIOKM OPraHU3MOB B IKOCHCTEME: IMPOJAYIIEHTHI,
KOHCYMEHTHI, peayleHThl. Tpodudeckue ypoBHH. Tpodudeckue 1enu U CETH.
Abuotnyeckue 6m0oku dKocucTeM. [TouBbl M MIBI B 3KocHcTeMax. Kpyrosopot
BELIECTB U MMOTOK HEPTUU B IKOCUCTEME.

OcHoBHbBIE TTOKa3aTeIN 3KocucTeMbl. buomacca u mpoaykius. DKOJIOTHYECKUE
MIUPaMHUJIbI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBneHHble 3aKkOHOMEpHBIE CMEHBI COOOIEeCTB — cyKieccud. [lepBuunbie u
BTOPUYHBIC CYKIIECCHM W WX MPHYUHBL AHTPOIOTeHHBIC BO3JCHCTBHS Ha
cykueccun. KimmmakcHoe cooOuiectBo. bruopaznoobpasue 1 moiHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOHYMBOCTH COOOIIIECTB.

[IpuponHbie 3KOCUCTEMBI. AHTPONOTE€HHBIE HKOCUCTEMBI. ATPOIKOCHUCTEMA.
ArporieHo3. Paznuanst Mex 1y aHTpOIIOT€HHBIMU U TTPUPOTHBIMH SKOCHCTEMaMH.
Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucteM. ['opozckas diopa u
¢dayna. CuHaHTponU3alus TOpoACcKoi (ayHbl. bruonornueckoe u X03sIiiCTBEHHOE
3HAYEHHUE arpo3KOCUCTEM M YpOOIKOCUCTEM. 3aKOHOMEPHOCTH (POPMUPOBAHUS
OCHOBHBIX B3aUMO/JICHCTBUI OPraHU3MOB B SKOCUCTEMAX.

[TepeHoc sHepruM M BEHIECTB MEXIY CMEXKHBIMU 3KOCUCTEMaMU. Y CTOMYMBOCTh
OpraHuU3MOB, TMOMYJSIUA W SKOCHUCTEM B YCIOBUSIX €CTECTBEHHBIX W

AHTPONOT€HHBIX BO3CUCTBUI

7.5

buochepa — oOmemnanerapHas o0onodyka 3eMiM, TA€ CYIIECTBYET WU
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cyliecTBoBana XHu3Hb. YueHue B.M. Bepuaackoro o Ouocdepe. Ob6mactu
6uocdeps! u e€ coctas. KuBoe BeriecTBo 6rochepsl U ero pyHKIUH.
3akoHOMEPHOCTH cymiecTBoBaHus Ouocdepsl. OcobeHHOCTH Ouochepsl Kak
rmo0aNbHOM  dKOcUCTeMbl.  J[MHamuueckoe  paBHOBecue B Oumocdepe.
KpyroBopotsl BemiectB M OHOr€OXMMHUYECKHE LMKl (yryiepoja, a3oTa).
PurmuuHOCTS siBNICHMIT B Onocdepe.

3onanbHOCTh OMoOcheprl. [lonarue o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHJIPA,
XBOWHBIC Jieca, CMCIIAHHBIE W INMUPOKOJIMCTBCHHBIC Jieca, CTEIH, CaBaHHBI,
MyCTBIHU, TPOIUYECKHE JIeca, BBICOKOTOpbi. Kiumar, pacTUTENbHBIH W
KUBOTHBIN MU OMOMOB CYIIIH.

CrtpykTypa U (QYHKIHS XKHBBIX CHCTEM, OLICHKA MX PECYpCHOTO MOTCHIMANA U
o6uochepHbIx QyHKIUN

DKOJIOTUYECKHE KPU3UCHI M UX MPHUUYMHBL. Bo3nelicTBue yenoBeka Ha Ouocdepy.
3arpsi3HeHUe BO3AYIIHOM cpenpl. OXpaHa BO3AyXa. 3arpsi3HEHUE BOJHOM Cpebl.
Oxpana BoaHBIX pecypcoB. Paspymenne moussl. OXpaHa MOYBEHHBIX PECYPCOB.
W3meHeHue kaumara.

AHTpOIOreHHOE BO3JICHCTBHE HAa PACTUTEIBHBIA M KUBOTHBIH Mup. Oxpana
pPacTUTENLHOTO W XUBOTHOTO Mupa. OCHOBHBIE MPHUHIUITBI OXPAHBI MPUPOIBI.
Kpacubie xaurn. Ocobo oxpansiembie npupoansie Ttepputopun (OOIIT).
Bboranndeckue caipl U 300JI0THYECKHE TAPKH.

OcCHOBHbIE TPHUHIMIIBI yCTOMYMBOTO pA3BUTHUS YEJIOBEYECTBA U MPHUPOJBIL.
PammonanbHOe  MPHPOJOIIONB30BAaHME W COXpaHEHHWE  OMOJIOTHYECKOTO

pazHooOpazus 3emin
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* buonorus. buonornueckue cucremsl U mpouiecchl; 10 kiace. yriayOiaeHHoe
ooyuenne TepemoB A.B., IletpocoBa P.A. O6miecTBO ¢ OrpaHUYCHHOM
otBeTcTBeHHOCThIO « MOl MHEMO3MHA»

buosnorus. buonornueckue cuctemsl U npoueccsl. 11 knacc; yueOHUK 1st
o01reoOpa3zoBaTeNbHBIX Opranu3anuii (yriyoneHHsiii yposens) / A.B. Tepemos,

P.A. Ilerpocoga. - 15-e u3a., crep. - M.: Muemosuna, 2024. - 400c.: u.

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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