MHHHUCTEPCTBO MPOCBEIIEHUSA POCCUICKOM ®EJEPAIIIN
MunucrepcrBo o0pazoBanus CBepa10BCKOi 00J1acTH

JenmaprameHT o0Opa3oBaHusi AAMUHUCTpauuu ropoaa Exarepunoypra

MAOQOY COLI Ne 16
PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
PyxoBoxurens [IIMO 3aMecTHTEIb lII/IpeKTO ///Tiﬁ\ﬁ\. < o/p MAOQOY COII Ne 1«
yJuTenen %/ ) ;_;,,,i,_.v‘ 7 AN
€CTECTBEHHOHAYYHBIX ~ Jlobacrosa
IPEAMETOB

L7} JIymymop C.H.
Hpo*rorcon Ne 1
oT 27» asrycra 2025 r.

PABOYAS ITPOI'PAMMA

yueOHoro npeamera «buosiorus. Yriy0eHHbIH YPOBEHb)

st ooygaromuxest 10 —11 kiaccos

ExatepunoOypr 2025



HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mpeamery "buonorus" (manee - Owomorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padoTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpaszoanuu B Poccuiickoit denepanmmy,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepabHOI paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusi» yray6nénnoro ypoBHs uzydenust (10—11
KJIACCHI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMETHOM obiacTu «EcTecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxenusMm PIOC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriIyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
mupdepeHnmanmu  00ydeHUST Ha YPOBHE CpeAHEro oO0Iero oOpa3oBaHUS U
MPU3BaHBl OOCCIEYUTHh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHMM, CPEIHUM
o01mMM, cpeHUM MpodeCcCHOHANTBHBIM U BBICIIUM OOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O0pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIINX
3a/1a4, CBSI3aHHBIX C TpodopUeHTAIMEd OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAy4HOI'O 3HAHUA, CBA3aHHOIO ¢ OMOJOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIJIM BOEHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeamety "buonorus" naér npeacraBieHUE O
Heau M 3aJayax M3ydeHusi ydeOHoro mnpenmera «buonorus» Ha yriyOi€HHOM
YpOBHE, onpeaessieT o0si3aTesibHOe (MHBAPUAHTHOE) MIPEAMETHOE COAEpKaHue, €ro
CTPYKTYpUpPOBAaHHME IO pa3fenaM M TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEHyeT TOCIEAOBATeIbHOCTh M3Y4YeHUs Y4YeOHOro marepuaia ¢ y4dE€ToOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro mpolecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B nporpamme mno Ouonoruu
peanu3oBaH MNPUHIUIT TPEEMCTBEHHOCTH C M3y4YEHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  OO0miero oOpas3oBaHusi, Oyaromaps uYeMy IpOCMaTpUBAETCS
HAMpaBJICHHOCTh HA  MOCJIEAYIONMIEe pa3BUTHE  OHOJOTUYECKUX  3HAHUH,
OpPUECHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYUYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJACTAaBICHUNA O 370pOBOM 00pa3e >XKHU3HHU, Ha
BOCIHUTaHUE OEPEKHOr0 OTHONIIEHUS K OKpyXKarolied mnpupoaHoit cpene. B
nmporpaMme Mo OMOJIOTHM TakKe IMOKa3aHbl BO3MOXHOCTH YYEOHOro mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit PIOC COO Kk TMIAHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM U TPEAMETHBIM pe3yJibTataM OOy4YeHHUS U B
GbopMUPOBAaHUM OCHOBHBIX BHJIOB Yy4€OHO-IO3HABATEJIbHOU JIESATEILHOCTH
oOy4aroluxcss MO OCBOCHHUIO COACpX aHHUS OUOJIOTMYECKOro oOpa3oBaHUs Ha
YpOBHE cpeaHero olmiero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEro o0Iero oopasoBaHUs
3aBepiiaeT OuOJIOTMYECKOe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



paciuimpeHre U yriayOieHue 3HaHMM OOydYaromMXCsi O KMBOM MPUPOJE, OCHOBAaX
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUH W OMOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOIOLUOHHOTO YUYEHUS U SKOJIOTUH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIriIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOJTOTOBKY OOYyYaIOIIMXCA K MOCIHEAYIOIMIEMY MOTYyYEHHUIO
Ouosiornyeckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsIX  CpPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEpKaHUS COCTaBISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TMOJYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHYECKUX Pa3/eioB OMOJOTUH HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4aroT pa3BuTue. Tak,
paciMpeHbl U yriayOJaeHbl OHMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XKHUBOTHBIX,
rpubax, OakTepusax, OpraHU3ME YEJOBEKa, OOIIMWX 3aKOHOMEPHOCTSAX JKU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTHUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI AJIS MOCIEAYIOLIETO
BbIOOpa mpodeccuu. Bo3MokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUMA C
COOTBETCTBYIOIIMMHU 3HAHHUSMH, IMOJTYYCHHBIMU OOYUYAIOIIMMUCSA TPH U3YYCHUHU
(bU3UKH, XUMUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBI U 3BOJIOLNUOHHBIM MOAXOABl K HU3YYEHHIO OHOJIOTHUH.
CornacHo UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYEeCKOro Mrupa Ha 3emiie,
COXpaHEHHUs1 OMOJOrMYECKOro pasHooOpa3zus IuiaHeTtol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJNIOrMH, SMOpPHOJIOTUU U
OMOJNIOTMM Pa3BUTHUS, TEHETUKU M CEJEKUUU, OMOTEXHOJOTUM U CHUHTETUYECKOU
OMOJIOTMHU, aKTyalU3UPYIOTCS 3HAHMS OOy4yarlMuXcs MO0 OOTaHUKE, 300JI0THH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce u3y4aroTcs SBOJIIOLHUOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHUE 0 Ouocdepe.

VYuebnsiii mnpeamer  «buosnorus» mpu3zBaH  00eCNEYUTh  OCBOCHUE
00yJarOIUMHUCS OMOJIOTUYECKUX TEOPUH M 3aKOHOB, MW, MPUHITUIIOB U TPaBUJ,
JIEkKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOTo0o0pa3MM M OCOOCHHOCTSAX KJIE€TKH, OpraHu3Ma, MOMYJISIUH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIINUXCS HAYYHBIX JOCTHXKEHUSIX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHUM. J{is
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydaromuxcsd K OHOJOTMM Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOrO0 MaTepuana B COAEPKaHUM MPOrPaMMBbl
no OHMOJIOrMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOpPHUEH CTAaHOBIEHUS W Pa3BUTHUS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YU€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBNIAJICHUE  OOYYalOUIMMHCS  3HAHUAMU O  CTPYKTYPHO-(QYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOPETEHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON o0sacTu
npo(eCCUOHATIBHON JESITENIbHOCTH, CBSI3aHHOW C OuoJjiorueil, miam K BbIOOpPY
y4eOHOT0 3aBEICHUS JUISI MPOIOJKEHHS OMOJIOTUYECKOTO 00pa30BaHuUA.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yIi1yOIEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIENYIOIIMX 3aa4:

OCBOEHHUE OOYYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHLEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOEHUH, MHOTOOOpa3uu MU OCOOCHHOCTSX OWOJOTHYECKUX CHCTeM (KJICTKa,
OpraHu3M, MONyJsALus, BU, OMOreoneHos, onochepa); 0 BbIIAIOMIUXCS OTKPBITHSIIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOYy4YaloIIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM U OHOJOTUM pa3BUTHUS, TE€HETUKU U
CEeJIEKIIMM, OWOTEXHOJOTMM U CHHTETUYECKOW OWOJIOTHH, TaJICOHTOJIOTHUH,
HKOJIOTUM);  METOJJaMHU  CaMOCTOSITEJIBHOTO  IPOBEAEHUS  OMOJOTHYECKHX
UCCIEeNOBaHUM B JjabopaTopum M B mpupoje (HaOmoJaeHue, H3MEpEHue,
AKCIIEPUMEHT, MOJICTMPOBAHUE);

OBJIaZIcHUE OOYyYalOIUMUCS  YMEHHUSIMHU: CaMOCTOSATEIbHO  HAXOJUTH,
aHaJIM3UPOBaTh M HCIIOJIB30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; I0JIb30BATHCS
OMOJOTUYECKOW TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jeMaMu 4YeOBEYECTBA; OLICHMBATh MOCIEACTBUSL CBOEH NEATENBbHOCTU IO
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHON cpene, COOCTBEHHOMY 3/10pPOBBIO U
3I0POBBIO  OKPY)KAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npo@HIaKTUKU MH(QEKIIMOHHBIX 3a00J€BaHUl, MPaBUIa MOBEACHUS B MPUPOJE U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOM KU3HENEATEIbHOCTH B YPE3BbIYANHBIX
CUTyallUsIX ~TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIE HayYHbIE OTKPBITUS B 00J1aCTH OHOJIOTHUH;

pa3BUTHE Y O0YYaIOIUXCS MHTEIJIEKTYabHBIX U TBOPUECKUX CIIOCOOHOCTEN
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JOTHel
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAIBLHBIX
UCCJIEIOBaHUM, pelieHus] OMOJIOTUYECKUX 3a/1ay, MOJEIUPOBAaHUS OMOIOTHUYECKUX
00BEKTOB U MPOIIECCOB;



BOCITUTAHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIECHUS K KMUBOU MIPUPOJIE B
IIEJIOM M K OTJICTBHBIM €€ 00BbEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOIINEH KyJIbTyphbl TIOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbBIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B palMOHAJIBLHOM
IPUPOAOIOIL30BaHUN (COOJIOICHNE TpaBWi IOBEIEHUS B MPUPOJE, OXPAHBI
BUJIOB, DKOCUCTEM, Onocheprl), COXpaHEHUU COOCTBEHHOTO 3J0POBBS U 37I0OPOBbSI
OKpYXXaloIUX  Jrojie  (coOmromeHuss Mep NporiakTuku — 3a00JieBaHUH,
oOecrieyeHne 0€30MacCHOCTH >KU3HENEITENIbHOCTH B YPE3BbIUAMHBIX CHUTYaLHSIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO3/laHME  YCJIOBHM  JUIsl  OCO3HAaHHOTO  BbIOOpa  OOydaromUMUCS
WHIUBUTy aJIbHON oOpazoBarenbHON TPaeKTOPUH, CHOCOOCTBYIOLIEH
MoCJIeyIoNeMy TPO(PEeCCHOHATLHOMY CaMOOTPEEICHUIO, B COOTBETCTBUH C
WHIUBUTyAIbHBIMUA HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YpOBHE CpelHero odiero oopazoBanusi, coctapisier 204 yaca: B 10 kiacce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelo).

OT60p opraHu3arMoOHHBIX (OPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTHHU
OCYIIECTBIISETCSA ¢ YIETOM CHEIU(UKH €ro COJAep)KaHWs W HaMpaBJICHHOCTH Ha
MPOJOJDKEHNE  OMOJIOTHYECKOTO 00pa3oBaHMs B OpraHM3AIUAX  CPEIHETO
PO eCCHOHATILHOTO U BBICHIET0 00pa30BaHuUs.

OO0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Taxxke ydactue
OOyYaroIMXCcs B BBIMOJTHCHUH TMPOCKTHBIX M YYEOHO-MCCIIEI0BATEIHLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEICIACTCS yYUTEJIeM Ha OCHOBE  HMCIOIIMXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUHM.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Copnep:kanue IporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas OuoJsiorusi — KOMIUIeKCHasi Hayka. Kpartkas uctopusi pa3BUTHs
Ouosiornu.  buojmornueckue HaykKM U HU3y4yaeMble ~HUMH  IPOOJIEMBI.
dyHAaMEHTalbHbIC, NPUKIATHBIE M TOUCKOBBIE HAy4HbIC WCCICIOBAHUS B
OHOJIOTHH.

3HadeHure OMOJOruu B (POPMUPOBAHUHU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHWE OUOJIOTUU B
MIPAKTUYECKOM JEATCIIBHOCTA 4YEJOBEKA: MEIAUIMHE, CEIbCKOM XO3SMCTBE,
MPOMBIILJICHHOCTH, OXPaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBuH,
VY. I'apseui, I'. Menaens, B. . Bepuaackuii, U. I1. [TaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykamu», «Cucrema
OMOJOTUYECKUX HAYK).

Tema 2. ’KuBble cucreMbl U X U3y4YCHHUE

JKuBble cucTeMbl Kak mpeaMer u3zydeHuss Ouonoruu. CBONCTBa >KUBBIX
CUCTEM: E€IMHCTBO XHMHUYECKOTO COCTaBa, JHMCKPETHOCTh U LEIOCTHOCTb,
CI0KHOCTh M YIOPSAJIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHYMBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHu3alyu SKUBBIX CHCTEM: MOJEKYJIAPHBIM, KICTOUYHbIN,
TKaHEBBIH, OPTaHU3MEHHBIM, MOMYJISILIMOHHO-BUAOBOM, AKOCUCTEMHBIN
(bmoreoneHoTnyeckuit), OwmochepHbiiti. Ilporecchl, MPOMCXOAAIINEC B IKHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KHUBOro. JKW3HB Kak ¢opMa CyIIECTBOBAHUS
Marepuu. Hayku, n3ydaromme ,’uBble CUCTEMbI HA PA3HBIX YPOBHSIX OpPTraHU3AIUY.

N3yueHnne XKuUBBIX cucTeM. Mertoasl Ouosiorudeckord Hayku. HaGmroneHwue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanu3. [loHdaTHue 0 3aBUCUMON U
HE3aBUCUMOUN TiepeMeHHOU. IlnaHupoBanume »skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas runote3a. [lonsTie BHIOOPKH M €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux JaHHbIX. OIllEHKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaX€HUS Ppe3yJIbTATOB JSKcrnepuMeHTa. lloHartue
CTaTHCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmunpt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «buonoruueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpPraHOB YEJIOBEYECKOro opranusman, «buoreonenos», «buocdepa», «Metoabl
U3YYECHUS KUBOU IPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOJI0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTHyeckas padora «lcnosp30oBaHuEe pa3IMYHBIX METOJAOB IIPU
V3YYECHUU )KUBBIX CUCTEMY.

Tema 3. buoJsiorust KieTKku

Kierka — CcTpykTypHO-QYHKIHMOHANIbHAS €IUHMIA >KUBOro. Kcropus
oTKpbITUs KiIeTkH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHOHN KJICTOUHOMU
TEOPHUH.

Metoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIUS,
xpoMarorpadus, 31eKTpodope3, METOI MEYEHBIX aTOMOB, AU(EepeHInaTbHOE
HeHTpUYTUpOBaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢urcuposanmnvix
K1emoK. DIEKTpOHHAas MUKpockonus. Kougoxanvuas muxpockonus. Bumanvroe
(npudicuzneHHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuibl u cxembl: «CBETOBOM MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID,
«Hcropus pazBUTHS METOAO0B MUKPOCKOTIUI.

OOopyioBaHHE: CBETOBOM MMKPOCKOI, MHKpPOIpEnaparbl pPacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIECTOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadus, anextpodope3, auddepeHianbHoe 1eHTPUGYTHUPOBaHUE,
IT11P)».

Tema 4. XumMmnueckasi OpraHu3anusa KJIeTKU

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIIEMEHTHI.
Bona n €€ posib Kak pacTBOPUTENs, PEarcHTa, y4aCcTUE€ B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOPEryJsiquu. MuHepaibHble BEUIECTBA KJIETKH, UX OMOJIOruYecKas
poJib. POJIb KATHOHOB M AHUOHOB B KJIETKE.

Oprannueckne BelIeCTBA KIETKH. buosornueckue mnoauMepsl. benkwu.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosekyibl. [lepBuunas
CTpyKTypa Oeika, MNenTujaHas CBs3b. BTopuuHas, TpeTuyHas, YETBEPTHUUHAS



cTpykTyphl. [enatypamus. CpoiictBa OenkoB. Kiaccupukamus Oenkos.
buonornueckue pyHkimuu 6eaKoB. [lpuonsi.

VYrieBoasl. MoHOCaXapuabl, [UCaXapyibl, OJTUTOCAXapHIbl U MOIHCaXapUIbL.
OO6mumii 1IaH CTPOeHUS U (PU3UKO-XMMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue QpyHKIIMM YTII€BOIOB.

Jlumunet. I'uapodunsHo-TUapOodhoOHbIe cBOMcTBA. Kitaccudukanus numnuaos.
Tpurmunepunbl, ¢GocPoaunuasl, BOCKH, cTepounbl. buomornmueckwe QyHKIUU
munuaoB. OO1mMe CBONCTBAa OMOJIOTMYECKMX MEMOpaH — TeKy4eCTb, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK um PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. [lpuanun kommiiementapuocTt. [IpaBmmo Yapradda. Ctpykrypa
JIHK — nBoiinas crnmpans. MecTtoHaxoxaenune u ononorndeckue pynkmuu JTHK.
Bunsl PHK. ®yukunu PHK B kietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUMKH, UX (DYHKIIMH B
kietrke. [pyeue wnykneozuompugocgpamer (HT®P). CexBenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykTypHas Ouoiiorusi: OMOXUMUYECKHe U OMOo(PU3NYECKHUe UCCIICTOBAHMS
cocTaBa W TMPOCTPAHCTBEHHOM CTPYKTYphl OHOMONEKyNl. Moodenuposarue
CMpPYKmMypsl U OYHKYUti OUOMONEKYI U UX KoMniekcos. KomnvlomepHulti ousain u
opeanuyeckul cunmes OUOMONEKYT U UX HENPUPOOHBIX AHANO208.

JlemoHcTpanuu

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

Huarpammer:  «PacnpeneneHne XMMHUYECKHX JJEMEHTOB B HEXUBOU
npupone», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOW MPUPOIEY.

Tabmuubr u cxembl: «llepuognyeckas TabiauIa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJb», «BemectBa B coctaBe opraHu3moB», «CTpoeHue
MOJIEKYJIbI Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYJbl», «CTpoeHHEe MOJIEKYJ
yrieBooB», «CTpoeHne MOJIeKyNn JIMnuaAoBy», «HykienHoBbIE KHUCIOTBDY,
«Ctpoenue Monekyasl ATO».

O6opynoBaHue: XUMUYECKasl MOCY1a U 000PYI0BaHKE.

JlabopaTtopnasi pab6ora «O0Hapyx)eHHE OEITKOB ¢ TOMOIIBIO KaYeCTBEHHBIX
peakuuii».

JlaGoparopuass  paGora  «lccrmenoBaHue€ — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema S. CTpoeHue 1 QyHKIMH KICTKH



Tumnbel KIETOK: 3yKapuoTHueckas U mpokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHATIbHBIE 00Pa30BAHMSI KIETKH.

CtpoeHre MpOKapuOTHIECKOM KIeTKU. KieTouHas cTeHKa OakTepuil u apxeit.
Oco0OeHHOCTH CTpPOEHHsI TeTepoTpoHON U aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib POKapHuoOT B OMOIIEHO3aX.

Crpoenue u (GYHKIIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[Tna3matuueckass MemOpana (masmanemma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcropT BelecTB Yepe3 IMIa3MaTUYecKyt0o MeMOpaHy: MacCHUBHbBIN
(muddy3us, obneru€énnas auddysus), aKTUBHBIA (IIEPBUYHBIA W BTOPUYHBIN
aKTUBHBIN TpaHcropT). Ilomymponunaemocth meMOpanbl. PabGoTta HaTpuii-
KJIMEBOTO Hacoca. DHAOLMTO3: MUHOLMTO3, (aroruros3. JKk3ouuTo3. KietouHas
crenka. CTpykTypa 1 QyHKIMH KICTOYHOW CTCHKU PACTCHHM, TPHOOB.

Huromnasma. [uro3omns. Lutockener. JIBuxkenne nuromina3Mbl. OpraHousl
kieTkn. OnHoMeMOpaHHBIE OpraHoOUbl KIETKH: OJHAOIUIa3MaTHYecKash CeTh
(BIIC), anmapar I'onbaxu, JIM30COMBI, UX CTpoeHHE M (yHKIMH. B3anuMocBs3b
OJIHOMEMOpPAHHBIX OpPraHOUJOB KJIeTKH. CTpOEHHUE TPaHYJSIPHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHUHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuii  (arpaHyisipHBIA)  SHOIUIA3MATHYECKUUN
petukynyM. CekperopHas ¢yHkius ammaparta ['onpaxu. Moougurayus 6enkos 6
annapame [onvooxcu. Copmuposxka 6enxkoe 6 annapame Ioavoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosn pacTutenbHbIX KIeToK. Kierounslid cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWABl  KIETKH:  MUTOXOHAPWUM,  ILJIACTUIBIL.
Ilpoucxoorcoenue mumoxondpuii u niacmuod. Cumouoeenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenne U (GyHKIIMM MHUTOXOHIpuN u tuiactun. [lepBuunsie,
BTOPUYHBIE UM  CJIIOXKHBIE  TUJIACTUALI  (POTOCHUHTE3UPYIOMIMX  JYKAPUOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEMKOTIIACTHI BHICIIMX PACTECHUM.

HememOpanusie opranouabl kietku CTpoeHue M (QPyHKIUKM HEMEMOpaHHBIX
OpraHOU0B KJIETKHU. Pu6ocomsi. IIpomescymounvie Quramenmol.
MukpodunameHTsl. AxkmuHogvle Muxkpoguramenmol. MBIIIEUHbIE  KIIETKU.
AxmuHosble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. Kierounbii
nentp. CTpoeHuWE U JBWKEHHE IKITYTUKOB U peCHUYEK. MHUKpOTpyOOUKH
nuToriasMel. LleHntpuons. benku, accoyuuposanmvie ¢ MuxkpoguiameHmamu u
muxpompybouxamu. Momopnuvle Oenxu.

Anpo. Ob6osnouka siapa, XpoMaTUH, KapUoILIa3Ma, SIIPBIINIKA, UX CTPOSHUE U
bynkuuu. SnepHbiii OenkoBbli MaTpukc. IIpocTpaHCTBEHHOE pacHoJIOKEHHE
XpoMocoM B uHTep(ha3HOM sape. Iyxpomamun u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBI. /{uHamuka s0epHoU 00010uKku 6 mumose. AHoephbiil
MpPaucnopm.



Knerounsle BkatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpanun

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

Tabmunpel 1 cxeMbl: «CTpoeHHE 3YKApUOTHYECKOH KieTKn», «CTpoeHue
KUBOTHOM  KJIETKMW», «CTpoeHue  pacTHTENbHOM  KIeTKW», «CTpoeHue
MUTOXOHAPHI, «Aapo», «CTpoeHre NPOKAPUOTHIECKON KIETKN.

O0opynoBaHue: CBETOBOM MMKPOCKOI, MHUKpOIpENnaparbl pacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKpOIIpENapaThl OaKTepUalIbHbBIX KIETOK.

JlabopatopHass padora «l3yyeHue CTPOCHMS KIETOK Ppa3IMYHBIX
OpPTaHU3MOB.

IIpakTuyeckas padora «l3ydeHue CBOMCTB KJIETOUHOI MEMOpaHbD».

JlaboparopHass padora «lccnenoBanue IazMonMs3a M JIEIJIa3MOJIM3a B
PACTUTENIBHBIX KIIETKAX.

IIpakTuueckass padora  «l3ydyeHue  JOBMKEHHS  UWTOIUIA3MbI B
PACTUTEIIBHBIX KIIETKaX».

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTUH B KJIETKe

AcCUMMIIALINS ¥ TUCCUMIIISIIMS — IBE€ CTOPOHBI MeTabommu3Ma. Tumnsl oOmMeHa
BEILIECTB: aBTOTPOMPHBIN U reTepoTpodHbI. YyacThe Kuciopoaa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHne AT B
OOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsr. Otnuunsi pepMEHTOB OT HEOPTaHUYECKUX KaTalu3aTopoB. bemku-
aKTUBATOPhl M OENKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PepMEHTATHBHBIX
peaKkiuii OT pa3IMYHbIX (HAKTOPOB.

IlepBUYHBIA CHHTE3 OPraHUYECKMX BEIIECTB B KieTKe. DOTOCHHTES.
AHOKcucenHbIll U OKcuceHHblll omocunmes )y obaxkmeputi. Ceemocodouparoujue
nUSMeHmbl U NUSMEHMbl PeakyuoHHo2o yenmpa. Poiab XJI0pormiacToB B mpoLecce
dbotocunTeza. CBetoBas u TeMHOBasi pasbl. Pomoovixanue, Cs, C,. u CAM-munwvi
gdomocunmesa. 1lpoaykTUBHOCTh (oTOCHHTE3a. BiusiHue pa3nuuHbix (akTOpoB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEMOCHHTES. PaznooGpasue OPraHU3MOB-XE€MOCUHTETUKOB:
HUTpUPULUPYIOIINE OaKTepuH, >KeIe300aKkTepuu, cepoOaKTepuH, BOAOPOJHbIE
OakTepuu. 3HaYECHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaKk OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENN OOJIC3HEH.



AspobHbie OpPraHHU3MBI. Orarbl JYHEPreTUYECKOTO oOMeHa.
[ToaroToBuTeNnbHBIN ATaN. [ TMKOIN3 — OECKUCIOPOTHOE PACIIETUICHHE TITFOKO3HI.

buonornueckoe okucaeHUEe, UM KIETOUHOE AbIXaHue. Pojib MUTOXOHIpUI B
npoiieccax ouosoruyeckoro okucieHus. [uknuueckue peakuuu. OKUCIUTEIBHOE
dbochopunupoBanue. Ouepeuss memopanHo2o epadueHma npomoros. Cunmes
ATD: paboma npomonnou ATD-cunmaszel. IlpeuMyniecTBa a’poOOHOTO IMYTHU
oOMeHa BeIecTB nepes aHa3pOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO OOMEHa.

JdeMoHCcTpaIMUA

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

Tabmuibr u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKUil 0OMen», «brocunTes
oenkay», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHKPOCKOI, 00OpYJOBaHHUE JI MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

JlaGoparopnass padora «l3ydeHue  KATaIUTUYECKOW  aAKTUBHOCTH
(epMEeHTOB (Ha MpUMEPE aMUIIa3bl UM KaTajasbl)».

JlaGopaTtopuasi padora «/3yueHue (QepMEHTATUBHOTO pACIICTUICHUS
MEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporieccoB  (GOTOCHHTE3a U
XEMOCHHTE3a».

JlabGopaTopHasi padora «CpaBHEeHHE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacieacrBeHHass uHGOpMaLUs U peajin3anus eé B KiIeTKe

Peaknun marpryHoro cuHres3a. [IpuHIMII KOMIZIEMEHTAPHOCTH B PEAKLMUSAX
MaTpPUYHOIO CHHTe3a. Peanuszanus HacineAcTBEHHOW MHpopmanuu. ['eHeTnueckuit
KOJ, €ro cBoucrTBa. TpaHckpunuus — wmatpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIILMU: KOMIJIEMEHTAPHOCTh, AHTUNAPALIENIBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunwvix PHK 6 saykapuomuueckou kiemke. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpancnoptHbix PHK B Onocuntese Genka.
VYcnoBuss OuocunTe3a Oenka. KoaupoBanue amuHOKHCIOT. Ponp pubocom B
OonocuHTe3e Oenka.

Coepemennvie npedcmasnenus o cmpoenuu 2eHog. OpraHuszalsi TeHoma y
IPOKapHOT U 3YKApUOT. Perynsnus akTHBHOCTH I€HOB y MpOKapuoT. ['mmotesa
onepoHa (®. XKako0, XK. Mano). Monexynapuvie mexanusmovl 3KCnpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
MPOLIECCOB B KJIeTKe. KiIeTOUHBIA roMeocTas.

Bupychl — HekiieTouHble (POPMBI )KU3HU U 0OJUraTHele napasutsl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruoaroB. KusHeHHbIll YUK



JIHK-cooepocawux supycos, PHK-codepoicawux eupycos, 6axmepuoghazos.
Obpamuas mpanckpunyus, pesepmasa, unmezpasa.

Bupychbie 3a0o0eBanus 4enoBeka, )KUBOTHbIX, pactenuit. CIIN/, COVID-
19, coumanbHbie U1 MEAUIIMHCKUE TTPOOIIEMBI.

buoungpopmamura: unmeepayus u ananus 6orvuwiux maccueos («bigdatay)
CMpPYKmMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonozuu u meouyuHme.
IIpoepammupyemvie pynkyuu 6erkos. Cnocobvt 00cmasKu 1eKapcms.

JdeMoHCcTpau

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

Tabmuiel U cxembl: «brocuHTe3 Oenkay, «I'eHeTHYeCKuil Ko», «Bupyche»,
«baxTepuodarmy.

IpakTnueckas padora «Co3znaHue MOJCIU BUPYCAY.

Tema 8. ’Ku3HEeHHBIH UKJ KJIETKH

Knerounsrii 1uki, ero mnepuoiasl u perynanus. WMurepdasza u MuTo3.
Oco0OeHHOCTH MpOLIECCOB, MpOTeKawIKux B HHTepdaze. [loAroTroBka KIETKH K
nenenuto.  I[IpecunteTndyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETUYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUo bl UHTEPGa3bI.

Martpuunsbiii cunre3 JHK — pemnmkanus. Ilpunnuner permmkannun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexannsm penmmkanuu JIHK. Xpomocomel. CtpoeHue xpomocoM. Tenomepsl n
TemoMepaza. XPOMOCOMHBIH HaOOp KJIETKHM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHblid  HaOOpHl  XpoMocoMm. ['omosioruunbie XpoMocoMbl. [lonoBbie
XPOMOCOMBI.

[enenne xmerkn — wmutTo3. CTaguu MHUTO3a MU TPOUCXOIAIINE B HUX
nporeccel. Tunel muto3a. KapuoknHe3 n nuToknHe3. buosiorndueckoe 3HaueHUe
MHTO3a.

Perynsinusa MUTOTHYECKOrO IUKIA KIETKU. [IporpamMmmupyemasi KieTO4Has
rudesb — anomnTo3.

Kinerounoe sanpo, XpoMocombl, (GyHKIIMOHAJIbHAs T€HOMHUKA. MexaHuzmul
npoaughepayuu, oughgpepenyuposku, cmaperus u euberu kKiemox. «L{ugpposas
KiemKkay» — ououngopmamuyeckue mooenu (GyHKYUOHUPOBAHUSL KILeMKU.

JlemoHcTpanuu

Tabnuipel 1 cxeMbl: <«OKW3HEHHBIH UK KIETKW», «Mwutoszyn, «CtpoeHue
xpomocomy, «Pemmkamusa JHK.

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpEIIKa JIYKay.

JlaGopaTtopnass  pabora «3yueHne = XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax».



JlaGopaTopnas pa6ora «Habmonenue MuTo3a B KJI€TKax KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpenaparax).

Tema 9. Ctpoenue u GyHKIMH OPraHu3MOB

buonornueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH  CTPOCHHMS W JKU3HENEATEIbHOCTH  OJHOKIJIETOUHBIX
opranu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TIpUObI, OJHOKJIETOYHBIC
BOJIOPOCIH, APpyrue NpoTUCThl. KoJIOHWAIbHBIE OPTaHU3MBI.

B3anMoOCBsI3p 4acCTEl MHOTOKJIETOYHOIO OpraHu3ma. [KaHu, OpraHbl H
cucTeMbl opranoB. Opranusm kak eiuHoe uenoe. I'omeocras.

Tkanu pacreHuid. TuIbl pPACTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
NOKPOBHAs, TMPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIUI 1 pacnoIokKeHUs TKaHEH B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKAHEW: DIUTEIWAJIbHAS,
COCIMHUTENbHASA, MbIlIeYHasi, HepBHas. OcCoOEHHOCTH CTpOeHUs, (YHKUHA U
PACITOJIOKEHUS TKAHEN B OpPraHax KUBOTHBIX M YEJIOBEKA.

Opranbsl. BerertaTuBHbIE M T'€HEpaTWBHBIE OpraHbl pacteHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIMKA OPraHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pacrenuid. CKeneTbl OJHOKIETOYHBIX H
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHyTpeHHMH ckeneT. CTpoeHune u
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KI'YTUKOBOE, PECHUYHOE. J[BM)KEHHME MHOIOKJIETOUHBIX PaCTEHUIl:
TPONMU3MBl M HACTHM. JIBW)KEHHE MHOTIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllieyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue opranusmoB. lloryomenue BOABI,  YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEIIECTB pacTeHUsAMH. lIuTanue XkuMBOTHBIX. BHyTpumnosiocTHOE U
BHYTPUKIIETOYHOE NUIIEBapeHUe. [IuTaHne NO3BOHOYHBIX XWUBOTHBIX. OTHENBI
MUILIEBAPUTENBHOrO TpakTa. I[lnmeBapurenbHble kene3bl. [lnmeBaputenbHas
CUCTEMA YEJIOBEKA.

Jlpixanue opranu3MoB. Jlpixanue pacteHui. Jlpixanue >xuBOTHBIX. JJuddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixanue. JlpIxarenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(prxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKUBOTHBIX.
JlpixarenpHas cucTEMa YelnoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITHUL U
MIIeKoNUTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHCcnopT BEWIECTB Y OpPraHU3MOB. TpPaHCHIOPTHBIE CHUCTEMBI PACTEHHUM.
TpancropT BemecTB y KUBOTHbIX. KpoBeHOCHas cucrema M €€ OpraHsbl.



KpoBeHocHass cucTemMa TIO3BOHOYHBIX JKMBOTHBIX M 4YenoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru KpoBooOpaleHus. IDBOJIOLUOHHBIE
YCIIOKHEHUSI CTPOEHUS] KPOBEHOCHOW CHUCTEMBI NTO3BOHOYHBIX JKMBOTHBIX. PaboTa
cepala u €€ peryisuus.

Brinenenue y opranu3mMoB. Beigenenue y pacteHuid. Beigenenue y
KUBOTHBIX. CoKpartutenbHble Bakyoiau. Opranel BbleneHus. PuibTpanus,
CeKpelusi 1 00paTHOE BCcachlBaHHE KaK MEXaHU3MbI pabOTHl OPTraHOB BBIJICICHUS.
CBs13b MOJIOCTH TE€JIa C KPOBEHOCHOW M BBIICIIUTENIBHON cucTeMamu. Beiienenue y
MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHue u (HyHKIMOHUPOBAHUE
Hedpona. OOpazoBaHHE MOYH Yy YeJIOBEKaA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHopbl
OakTepuii M UUCThl MNPOCTEMINMX. 3alUTa Yy MHOTOKJIETOYHBIX pAacCTEHUM.
Kyrukyna. CpencrBa macCUBHOM M XUMUYECKOM 3aIUThl. DUTOHIUABI.

3amMra 'y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX NIPOW3BOJHBIE.
3amuTa opranusMa ot Ooje3Hed. IMmyHHas cucteMa uenoBeka. KietouHblii u
TYMOpaJbHbIA UMMYHUTET. BpoxaAEHHBIA W NpUOOPETEHHBIN crnenupuIecKuii
UMMYyHUTET. Teopust KIOHaNbHO-celeKTUBHOro mmmyHutera (I1. Opmux, ©. M.
bepuer, C. Tonerasa). BocrianmurensHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

PazgpaxxumocTte W perymsiqus  y  OprauusmoB. Pazmpaxumocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchel. PazgpakumMocTe W perymanus y
pacteHuil. PocToBele BelecTBa U UX 3HaYCHUE.

HepBHast cucrema u pedrekTopHas peryisiius y >XUBOTHBIX. HepBHas
CUCTEMA U €€ OTHENbl. DBOJIOUNOHHOE YCIOKHEHHE CTPOCHMSI HEPBHOW CHCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX KMBOTHBIX. Pedinexc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perysisuus U 3HAOKPUHHAS CHUCTEMa YXMBOTHBIX M YEJIOBEKA.
Kenespl DHIOOKPUHHOM CHUCTEMBI M KX TOPMOHBI. JleHCTBME TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucTeM. [ umnoTtaiamo-runoguiapHas
CUCTEMA.

JleMmoHCcTpauumn

[Toptper: U. 11. I1aBnos.

Tabmunpsl U cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOYHBIE
Bojopocim», «bakrepumn», «lIpocrermme», «Opranbl LBETKOBBIX PACTEHUI,
«CuctemMbl  OpPraHOB TO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHEe CTpoeHHE
HaceKoMbIX», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue crels,
«CTpoeHre NHCTOBOM IUIACTHHKW», «TKaHMW >XKUBOTHBIX», «CKEJIET 4YeI0BEKa,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucremMa», «/lpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MplmeuHas  cucremay,



«BpraenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOeHUE MBIIIIbDY,
«Ammynurer»,  «KuiieuynomonoctHele», «CxeMa  MUTAaHUS  PACTECHUNY,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpOCHHE THUAPHDY,
«CtpoeHue minaHapumn», «BHyTpeHHee CTpoeHHe NOKIEBOro uepBsi», «HepBHas
cuctema poeio», «HepBHas cucrema sarymku», «HepBHas — cucrtema
npecMmeikaromuxcs»,  «HepBras  cucrema  nrumy, «HepBHas — cucrema
MIIEKOTTUTaromuX», « HepBHas cuctema yenmoBekay, «Pediaexcey.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpOIpenapaThl OJHOKIETOYHBIX
OpraHW3MOB, MUKPOIIPENAPAThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUJIEKIIMU
HACEKOMBIX, UTJIOKOXHUX, KUBbIE JK3EMIUISIphl KOMHATHBIX pacTeHHUi, repOapuu
pacTeHUH pa3HbIX OTHEJIOB, BJAXHBIC IMPENApaThl KUBOTHBIX, CKEJETHI
MMO3BOHOYHBIX, KOJUICKIIUU OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET 4YeJIOBEKa,
00opy0BaHUE I JEMOHCTPAIIMK MOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTCHUH,
pacuieruieHus Kpaxmalia U OeJIKOB 1MoJ iecTBreM (hepMEHTOB, 000pYAOBaHUE /ISt
JIEMOHCTPAILMK OIBITOB MO U3MEPECHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JIBIXATEJIbHBIX IBUKEHHM, MOJEIN TOJIOBHOTO MO3ra Pa3JIMYHBIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEN paCTEHUIN.

JlaGopaTopHasi padora «/3yueHne TKaHEel JKUBOTHBIX».

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

Tema 10. PazmHokeHUe M pa3BUTHE OPraHM3MOB

®opMbI pa3MHOKEHHS OPraHu3MOB: Oecriosnoe (BKIJIIOYas BEreTaTUBHOE) U
noysioBoe. Buasl  0ecronoro  pa3MHOXKEHHUS: TOYKOBAaHUE,  CIOPYJISAIUS,
dbparmeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3zmuoxkeHue. [lonoBele kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeio3a. [loBenenne xpomocoMm B Meio3e. Kpoccunrosep. buonornyeckuii CMbICI
MeHo3a M TIOJIOBOTO Tipolecca. Meno3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.

[IpenzapopsiiieBoe pa3Buthe. ['ameTorenes y »kuBOTHBIX. [10JI0BBIE KeIe3bl.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KiIETOK. CriepmaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE pPa3BUTHE JKUBOTHBIX. CroCOOBI
OIUIOJJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NHnuBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHUOJIOTHSI — HayKa
O Pa3BUTUU OpPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPoodIeM IMOPUOTOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenwe. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opoobaenue. bracmyna, munvi
onacmyn. OCOOEHHOCTH JPOOJICHUS MJIEKOMMUTAIOUIMX. 3apOABIIICBBIE JIUCTKU



(racTpyssinus). 3akiaaJKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSHAE 4YacTell pPa3BUBAIOMICTOCS 3apojbliia (SMOpPHOHALHAS WHIYKIIHS).
3akiagka IUIaHA CTPOCHUSI JKMBOTHOIO KaK pPE3ylbTaT HEpPapXUUYECKUX
B3aMMOJICUCTBUII TeHOB. BiusHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(baKkTOpOB OKpYyKaloleh Cpeibl.

Poct m paszButne x)uBOTHBIX. IlocTamOpuoHanbHbli nepuoa. llpsmoe wu
HempsiMoe pa3BuTue. Paszputue ¢ wMeramopdo3oM y OECIO3BOHOYHBIX U
MMO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYECKOEe 3HAYEHHE MPSAMOTO WU HEMPSAMOIO
pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THIBI pOCTa KUBOTHBIX. DaKTOPHI
peryJsiiiy pocTa >KMBOTHBIX U 4esioBeka. CTaguu MocTIMOPUOHAIBHOTO Pa3BUTHUS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

Pa3sMHoxeHne u pasputue pacteHuil. 'amerodutr m cropodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpa3oBaHue crop B IMpolecce Menosa.
['amerorene3 y pacreHuid. OIUIONOTBOPEHHE W PAa3BUTHE PACTUTENBHBIX
OopraHu3MoB. J[BoiiHOE OIJIOJIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpa3zoBaHue U
Pa3BUTHUE CEMEHHU.

MexaHU3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JlemoHcTpanuu

[Toptpersr: C. I'. HaBammn, X. lllneman.

Tabmuupl u cxembl: «BereraruBHoe pazMHOxeHHe», «Tumbl Oecrnosoro
pa3MHOXKEHUD», «Pa3MHOXKEHUE XJIAMHIOMOHAJb», «Pa3MHOMXEHHE SBIIICHBDY,
«Pa3MHOXeHue TUApbY, «Mehosy, «XpoMocoMbly, «l'ameroreHes», «CTpoeHHe
AUIEKIIETKH U crepmaTo3ouaa», «OCHOBHBIE CTaJAuM OHTOreHeszay, «lIpsmoe u
HENpsAMOe pas3ButHe», «Pa3BurHe MalcKoro xyka», «Pa3Buthe capaHum»,
«Pa3Butne nsarymkn», «JIBOMWHOE OIUIOAOTBOPEHHE Y UBETKOBBIX PACTECHHI,
«CTpoeHue cemMsiH OJIHOJIOJIbHBIX U JBYAOJIbHBIX pAacCTeHUIN», «KU3HEHHBIN LUK
MOpPCKOW  KamycTb», <«OKH3HEHHBIM [UKI MXa», <«KU3HEHHBIM MK
ManopOTHUKA», « KU3HEHHBIN LIUKJI COCHBD.

OOopynoBaHue: CBETOBOM MHUKPOCKON, MUKpONpENnaparbl SHLEKIETOK H
CIIEpMAaTO30U1I0B, MOAENb «L UK pa3BUTHS JATYIIKWA.

JlaGopaTopHas padora «/3ydeHrne CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MUKPOIIpEnapaTaxy.

IIpakTuyeckasi padora «BrplsiBieHHE NOPU3HAKOB CXOACTBA 3apOJbIIICH
MO3BOHOYHBIX JKUBOTHBIX).

JlabopaTtopuasi padora «CTpoeHHE OpraHoB Pa3MHOXKEHHUS BBICIIUX
PaCTEHUIN».



Tema 11. I'eHeTuka — Hayka O HacCJIeACTBEHHOCTH M H3MEHYUBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS M pPa3BUTHS TE€HETUKM Kak Hayku. Paboter T
Mengmens, I'. ne @puza, T. Moprana. Posiib 0T€UE€CTBEHHBIX YYEHBIX B Pa3BUTUHU
renetuku. Pa6otel H. K. KonbsuioBa, H. Y. Basunora, A. H. benozepckoro, I'. JI.
Kapneuenko, 0. A. ®unumuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE TOHSITUSI U1 CUMBOJIBL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHbIE TEHbI, AJIbTEPHATUBHBIC NPU3HAKHA, JOMUHAHTHBIA WU PELUECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UTOTA, YUCTAS JIMHUS, TUOPHUIbI, TEHOTHUII, (PEHOTHIL.
OCHOBHBIE ~ METOJbl ~ T€HETUKH: THOPUAOJOTUYECKUM,  LUTOJOTHYECKUH,
MOJIEKYJISIPHO-T€HETUYECKH.

JleMoHCTpanun

[Toptpetsl: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. N.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, FO. A. ®unmunuenko, H. B.
Tumodee-PecoBckuii.

Tabnuiel 1 cxembl: «MeToIbl TeHETUKIWY, «CXEeMbl CKPEIIUBaAHUS.

JlaGopaTtopnass pabGora «/[po3oduna Kak OOBEKT TE€HETHYECKUX
UCCIICOBAHUI.

Tema 12. 3aK0HOMEpPHOCTH HACIEACTBEHHOCTH

Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH MeHaens — 3aKOH
eAMHO00pa3usi rTuOpUIOB MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHnaens — 3aKkOH pacUICIUICHUs NPU3HAKoB. L{UTOosIOrMmueckre OCHOBBI
MOHOTHOPHIHOTO CKpelnuBanus. [ umores3a 4ucToTh ramer.

Ananmsupyoniee ckpemyBanne. [[poMeKyTOUHBIN XapaKkTep HACJIEeIOBaHUS.
Pacuiernyienre mpru3HakoB NPy HEMOJIHOM JOMUHUPOBAHUM.

JurubpugHoe ckpemurBanue. TpeTuit 3akoH MeHiens: — 3aKOH He3aBUCUMOTO
HACJICIOBAaHUS  IIPU3HAKOB. [{uTonornyeckue  OCHOBBI ~ JTUTHOPUIHOTO
CKpEIIIMBAHUSI.

CueruieHHOe HacienoBaHue npusHakoB. PabGotsl T. Moprana. CuerieHHOe
HACJICIOBAHUE TC€HOB, HAPYIICHUE CLEIUIEHUS MEXIAYy TIeHaMu. XPOMOCOMHas
TE€OPHUsI HACIEICTBEHHOCTH.

['enernka nosa. XpoMOCOMHBI MEXAHU3M OINPEIEIECHUS M0Ja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbli M TeTepOraMeTHbIM I0J. ['eHeTuueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HacnenoBanue nmprus3HakoB, CHETJIEHHBIX C MOJIOM.

['enoTun kak uenoctHas cucrema. [lenoTponuss — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajulenu3M. B3anMoAencTBUE HEAUIEIbHBIX TI'€HOB.
Kommnementapuocts. Onuctas. [lonmumepus.



['eHEeTMYECKUI KOHTPOJIb PA3BUTHS PACTEHUN, XMBOTHBIX M YEJIOBEKa, a
Takke (U3MOJIOTUYECKUX TPOILECCOB, MOBEACHUS M KOTHUTHBHBIX (DYHKIIHH.
['eHeTHYecKre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3UH
— Mapa3uT» U «XO35IMH — MHUKpOOMOM». ['eHeTnuyeckue acmeKkTbl KOHTPOJS U
M3MEHEHUS HACJIEJICTBEHHONW MH(POPMAIIMU B OKOJIEHUSX KJIETOK U OPraHU3MOB.

JleMoHCTpauun

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

Tabmuiel u cxemsl: «IlepBolit U BTOpoit 3akoHBI Menaens», « TpeTuii 3akoH
Mennemns», «AHanusupymollee CKpemuBaHuey, «Hemomnoe nomMuHUpOBaHHEY,
«C1emnyieHHOEe Haclel0BaHUE IPU3HAKOB y JApo3o¢puibl», «l'eHeTnka momnay,
«Kapuotun  4denmoBeka», «Kapuotun gpozoduiby, «Kapuotunm nOTHLBDY,
«MHOXECTBEHHBIN aJlJIeIu3M», «B3auMo1eiicTBUE T€HOBY.

OOopynoBaHue: MoOJeNb s JEMOHCTpallMd 3aKOHOB €AMHOOOpa3us
ruOpUIoB MEPBOrO IOKOJIEHHWS U pPaclEIUIeHUs MPU3HAKOB, MOJAENb JUIf
JEMOHCTPAallMM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IPU3HAKOB, MOJEIb JUIS
JEMOHCTPAllMA CLEIUICHHOTO HACJIEIOBAHUS TNPHU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKponpenapar: «Jpo3zoduina.

IIpakTnyeckas padora «/3yueHue pe3yibTaToOB  MOHOTHOPUIHOTO
CKpEILMBAHUSA Y IPO30(DUIIBI».

IIpakTuyeckass  paGora  «M3ydeHue  pe3yslbTaToB  JUTHOPUIHOTO
CKpELIMBaHUA Y IPO30(QUIIBD).

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumoneiicTBue reHOTHMIA W cpenbl Tpu  (GopMHUpOBaHUU (EHOTHIIA.
N3MeHunBOCTh TIpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIE NMPU3HAKU. BuUabl
M3MEHUYMBOCTH: HEHACJICACTBEHHAS U HACIICICTBCHHAS.

MopaudukanimoHHass UW3MEHYUMBOCTh. Ponb cpeasl B (hOpMHUpOBaHHH
MOAU(PUKAIIMOHHON M3MeHYnBOoCcTH. HopMa peakiuu npusHaka. BapuarnmioHHbIN
psa u BapuanmoHHas kpuBas (B. WMoranncen). CpoiicTBa MoAM(pUKALMOHHON
M3MEHYUBOCTH.

['eHoTHTIIMYECKAsS U3MEHUYNBOCTH. CBOMCTBA FT€HOTUIMMYECKOM U3MEHUYUBOCTH.
Buapl reHOTUTTHYECKON M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTaIllMOHHAS.

KomOnHaTHBHAsS H3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOHMHATUBHOM M3MEHUYNBOCTH. POJIb KOMOMHATHBHON N3MEHUYMBOCTH B CO3aHHHU
T€HETUYECKOr0 pa3Ho00pa3us B Mpejiesiax 0JTHOr0 BUA.

MyTranmoHHass W3MEHYMBOCTh. BuIbl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbBIE W  HWHIAYLIUMPOBaHHbIE MyTauuu. SnepHble U
nUToIIa3mMaTuyeckue Myrtanuu. CoMaTUYeCKUE W MOJOBble MyTanuu. [IpudnHbI
BO3HUKHOBEHUS MyTaluid. MyTareHbl W WX BJIUMSIHUE Ha OpPraHU3MBI.



3aKOHOMEPHOCTH MYTAalMOHHOI'O Ipoliecca. 3aKOH T'OMOJOTMYECKUX pPSIOB B
HacnencTBeHHo m3menunBoctu (H.M. BaBuioB). BHesinepHass U3MEHUHMBOCTh U
HACJICICTBEHHOCT.

Onuecenemuxa U O9NUSEHOMUKA, pOJb ONUSEHEeMUYeCKUx Qakmopos 8
HACc1e008anHuU U U3MEHYUBOCMU (YeHOMUNUYECKUX NPUSHAKO8 Y OP2AHUIMOB.

JleMoHCTpanun

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

Tabmuubr u  cxembl: «Buabsl u3meHunBocTH», «MoaudukanuoHHas
U3MEHYUBOCTBY, «KombuHaTuBHas U3MEHYUBOCTDY, «Merosy,
«OmnoaoTBopeHue», «I'eHeTnueckue 3a00aeBaHus YeI0oBeKa», « Buabl myTamuii».

ObopynoBaHue: *KUBbIE U TepOApHBbIC HK3EMIUISIPHl KOMHATHBIX PACTECHUH,
pucyHku (¢dotorpadun) >KMBOTHBIX C PA3TUYHBIMU BUIaMU U3MEHYHUBOCTH.

JlaGopaTopHuast padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOIU(UKAIIMOHHOW W3MEHYUBOCTH. [locTpoeHne BapuallMOHHOTO psiga U
BAPUALIMOHHOW KPUBO».

IIpakTnueckass padora «Myrtanuu y Japo3odusibl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka yesi0BeKa

Kapuotun dyenoBeka. MexayHapojHas NporpaMMa HCCIEIOBaHUS T€HOMaA
yenoBeka.  MeTonpl  M3y4YeHUsT [E€HETMKH  YelIOBEKAa: TI'€HEAIOTMYEeCKHid,
OJIM3HELIOBBIH, IUTOT€HETUYECKUN, NOMYJIAINOHHO-CTATUCTHYECKU,
MOJIEKYJIIPHO-T€HETUYECKUN. CoBpeMeHHOE OIIPEIEIICHUE TEHOTHUIIA:
IIOJIHOTEHOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOILBIO
[T[[P-ananu3a. HacnenctBeHHble 3a001€BaHus YelOBeKa. | eHHbIE U XpOMOCOMHBIE
OONe3HH 4YeloBeKa. boJie3HM C HAClEACTBEHHOM MpepacioioKEHHOCTHIO.
3Ha4YeHHE MEJMIMHCKON T'€HETHKU B MPEIOTBPAILECHUH U JICUEHUN N'€HETUYECKUX
3a0oyieBaHU uesoBeKa. MeauKo-reHeTUYeCcKoe KOHCYJIbTupoBaHue. CTBOJIOBBIE
KJIeTKH. [ToHSATHE «TeHEeTHYeCKOro rpy3a». DTUYECKUE ACTEKThl UCCIEIOBAHUN B
00J1aCTH peJaKTUPOBAHUS F€HOMA U CTBOJIOBBIX KJIETOK.

['enernueckre (akTopbl MOBBIIMIEHHOW YYBCTBUTEJIBHOCTH YEJIOBEKa K
buznyecKOMy U XUMUYECKOMY 3arpsi3HEHUIO OKpYKarollen cpeapl. I'eHeTnueckas
IIPEAPACIOIOKEHHOCTD YEJIOBEKA K MATOJIOTUSIM.

JdemoHcTpanuu

Tabmuubl u cxembl: «Kapuotun denoBeka», «MeToapl U3y4yeHUsS T€HETUKU
yesioBeKay, «I 'eHeTnueckue 3a001eBaHMsI YEIOBEKAY.

IIpakTnueckas padora «CocTaBlieHUE U aHATU3 POAOCIOBHOW.

Tema 15. Cenekuusi OpraHu3sMoB



JlomecTukanus W CeleKuus. 3apoXkKJACHHE CEJNEeKIMH M JOMECTHKALUU.
Yuenue H. WM. BaBmmoBa o lleHTpax mTpOMCXOXIECHUS HW MHOT000pa3us
KYJBTYPHBIX pacTeHui. Poip cemekumy B CO3aHMM COPTOB PACTEHUN M TOPOL
#uBOoTHBIX. CopT, mnopoma, mTaMM. 3aKOH TIOMOJIOTHYECKMX PsIOB B
HaclleACTBEHHOM wu3MeHunBocty H. WM. BaBunoBa, ero 3HaueHue i
CEJIEKIIMOHHOW PadOoTHI.

MeTtonpl cenekunoHHONW paboTel. MCKycCTBEHHBIM OTOOp: MAacCOBBIM U
WHIUBUIYAIbHBIA.  DJTambl ~ KOMOMHAIMOHHOW  ceyiekiuu.  Mcnbitanue
npousBoauTeNied Mo mnoroMcTBy. OTOOp MO TEHOTHUIY C TOMOIIBIO OLIEHKH
¢dbeHoTuna NOTOMCTBA U OTOOP MO FeHOTHUITY ¢ ToMolIkio aHanu3a JJHK.

HckycCTBeHHBI ~ MyTareHe3  Kak  METOJ  CEJEKIIMOHHOM  paboThlI.
PanmnanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMM Y KyJIbTyPHBIX
¢opM opranusmoB. lcnonp30BaHME TE€HOMHOI'O PEJAKTUPOBAHHUS U METOJOB
pexomOuHanTHbIX JIHK 17151 nomydyenus ncxonHoro marepuana Jjis CEeIeKIUu.

[lonyuenne ITOJINTUIONIOB. BnyrpuBunosas rUOpUaN3aLns.
biu3KopoACTBEHHOE — CKpellMBaHue, wWin  uMHOpuauHr.  HepoacTBeHHoe
CKpelIMBaHue, Win ayTOpuauHr. l'erepo3uc u ero mnpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekuuu. OtnanéuHas ruOpuamsauus. Ilpeononenue Oecrogus
MEXBUI0BbIX THOPUI0B. JIOCTHKEHNUS CENEKIMN PACTEHUM U KUBOTHBIX. «3enénas
DesonoyuUsy.

CoxpaHeHHE M M3YyYEHUE T€HETUYECKUX PECYpPCOB KYJBTYPHBIX PACTEHUH H
UX JUKUX poaMYed  anus  co3gaHusl  HOBBIX  COPTOB M THOPHIIOB
CEIIbCKOXO3SMCTBEHHBIX  KYJIbTYp. M3yuenue, coxpaneHue u  ynpaeieHue
2eHeMUYEeCKUMU Pecypcamil CelbCKOXO3AUCMBEHHBIX U NPOMBICIO8bIX HCUBOMHBIX
8 Yensax YIYUUeHUs CYuecmeyomux U coO30anusi HO8blX NOpoo, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeoosvix uoeli U NepCneKmuEHbIX MeXHOI02ULL.

JemoHcTpanuu

[Toptpers: H. W. BaBumos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
Jlyxpsuenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuupl u cxembl: «L{eHTpBI TPOUCXOXKIEHUS U MHOTO00pa3usl KyJIbTYpPHBIX
pacTeHui», «3aKOH NOMOJIOTUYECKHUX PSIOB B HACJIEACTBEHHOW HM3MEHYMBOCTH,
«Mertonpl cenexkuumy, «OtnanéHnas ruopuanzanusy, «Myrtarenes».

JlaGoparopHasi padora «/3ydyeHue copToB KyJbTYPHBIX PACTCHUN U MOPOJ
JIOMAIIIHUX KUBOTHBIX).

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

IpakTnueckas padora «IIpuBuBKa pacTeHUIN».

Ikekypeusi «OCHOBHbIE METOIBl U JIOCTHIKEHHSI CEJIEKIUMU PacTeHUl u
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHILIMIO, IIJIEMEHHYIO bepmy,



COPTOMCHBITATENbHBIM YYaCTOK, B TEIUIMYHOE XO3AWCTBO, B JIA0DOPATOPHUIO
arpOYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. buoTexHoJI0rMsA U CHHTETHYECKAs OMOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTHM, — KJIETOYHbIE U TKaHEBbIC
KYJIbTYPBI, MUKpPOOPTaHU3MBI, 1704 XapaKTEPHUCTHKA. TpanuunoHHas
OMOTEXHOJIOTHS:  XJIEOONMEUYEeHHEe, IMOIYyYEHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOJEeNMe. Mukpoouonoruueckuii cuntre3. OOBEKTb MHUKPOOHOJOTUYECKUX
TexHoJsioruid. [Ipon3BoACTBO O€nKa, AMUHOKUCIOT U BATAMUHOB.

Co3nanue TEXHOJIOTMI U MHCTPYMEHTOB LIEJICHAIIPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C LI€JIbIO MOJYYEHUs OPraHU3MOB U UX KOMIIOHEHTOB,
CoJIepKallluX HE BCTPEUYAOIIHECS B IPUPOI€ OMOCUHTETHYECKHUE MY TH.

Kinerounast unxeHepus. MeToapl KyJbTypbl KIETOK U TKAHEW PAacCTEHHU H
KUBOTHbIX. Kpunobanku. Comarnueckas ruOpuauzanuss U COMaTHUYECKUN
sMOpuorene3. lcnonb3oBaHue ramioujioB B CEJICKUMH pacTeHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKuus
SAWLEKIETOK U KJIOHUPOBAHUE XKUBOTHBIX. METOA TpPaHCIUIAHTALMK SIEP KIIETOK.
Texnonoeuu 0300p08JIeHUs, KYIbMUBUPOBAHUS U  MUKDOKIOHALHO2O
DPA3MHONCEHUS CENbCKOXO3AUCMBEHHBIX K)IbMYP.

XpoMOCOMHass W Te€HHas WHXKEHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA W
koHcTpyupoBanue pekomouHaHTHbIXx JIHK. Co3zdanue mpanceennvix opeanuzmos.
JlocTokeHMssT W MEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  HMH)KEHEPHUH.
DKOJIOrM4eCKHe U ATUUECKHUE TPOOJIEMbl T€HHOW HHKEHEPUU.

Menununckue OuotexHonoruu. [loctrenoMuas uudposast meaununa. [1LP-
JMarHoctTuka. MeTaOoJIOMHBI aHaJIN3, TEHOIICHTPUYECKUN aHaliu3 MpoTeoMa
4eJIOBeKa Ul OLIEHKM COCTOSIHMSI €ro 3J0poBbs. VCIONb30BaHHE CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-Ouomnxenepuss g pa3pabOTKU
(GyHIaAMEHTAIbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3JaHMSI KOMILJIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTMH TPEXMEPHOTO OMONMpUHTUHTra U ckaddonaunra
JUTSL peLIeHus 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3naHue BEKTOPHBIX BaKLMH C ILEJbI0 00ecredeHuss KOMOMHHUPOBAHHOMN
3anThl OT Bo3Oynuteneir OPBU, ycTaHoBieHHE MOJIEKYISIPHBIX MEXaHU3MOB
¢dbynkunonuposanusi PHK-conepkamux BUpYcOB, BbI3BIBAIOIIMX OCO0O OIMACHbBIE
3a00JIeBaHUs YeJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabmunp! u cxemsl: «Vcnoab30BaHUE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KieTouHas nHKeHepus», «I eHHass HHXKEHEpUsD».

JlaGopaTopHasi padora «/3yueHre 00bEKTOB OMOTEXHOIOTUM.



IIpakTnyeckas padora «llosydeHre MOJIOYHOKUCIBIX TPOTYKTOBY.
JKckypcusi «bHUOTEXHONOTMA — BaKHEWINAasi MPOU3BOJUTENbHAS CHUJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE POU3BOACTBO)».

11 KIIACC

Tema 1. 3apoxkaeHue W pa3sBUTHE IBOJIONMUOHHBIX INPeACTABJICHUHA B
onoJioruu

OpomonmonHas teopuss Y. JlapBuna. IlpeAnochlIKM BO3HUKHOBEHUS
napBuHU3Ma. JKu3Hb 1 Hay4dHas nestenbHocTh Y. JlapBuHa.

JIBrKy1Me cuitbl 3BOJIOLMH BUIOB 110 Y. J[apBuHY (BbICOKasi UHTEHCUBHOCTh
Pa3MHOXKEHHS OpraHU3MOB, HACJEICTBEHHAass WM3MEHYMBOCTh, Oopbba 3a
CYILLECTBOBAHKE, ECTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunTeTnuecko Teopun d3Bomonuu (CTI). HelTpanbHas
Teopust 3Bomound. CoBpeMEHHas 3BOJIOUMOHHAs  Ouojorud. 3HA4YE€HHE
HBOJIIOIIMOHHON TEOpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JlemoHcTpanuu

[Toptpersr: Apucrtorens, K. JInanen, K. b. Jlamapk, 3. XK. Cenr-Unep, K.
Krosee, Y. lapeun, C. C. UerBepukos, U. W. [lImansraysen, Ix. Xonaeun, . K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBoi mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
MPUCIIOCOOJICHUIT y pacTeHud u KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mapuipyta nyremectBus Y. Japsunay, «Haxonku Y. Jlapsunay, «DopMbl 00pbObI
3a cymiectBoBanue», «llopoabl romybeit», «MHorooOpasue KyIbTypHBIX (opm
KarmycThl», «[lopoapl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX BUIIOB
(mo Y. J[apBuny)», «Cxema COOTHOUIEHUS JABWXKYLUIUX CHJ 3BOJIOLHUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLII.

Tema 2. MUKPO3BOJIIOIHSA U €€ Pe3yJIbTATHI

[Tommynsinus Kak 3J€MEHTapHasl €AuHULIA 3BOMIOUUA. COBPEMEHHBIE METOIBI
OIICHKM T'€HETUYECKOTO pPa3zHOooOpa3us W CTPYKTypbl mnonyisiui. M3meHenue
reHodoHJa TOMYyJAIMU KAaK JJIEMEHTApHOE OHBOJIOIMOHHOE SIBJICHHE. 3aKOH
reHeTraeckoro paBHoBecus Jx. Xapnau, B. BaitnOepra.

DOnemeHTapHbie (AKTOPHI (IBWKYIIME CHUJIBI) HBOJIONUU. MyTallMOHHBIHN
nporiecc. KomOuHaTuBHas wu3MeHUHMBOCTh. Jlpelid rTeHOB — ciydaiiHbie
HEHANpAaBJICHHbIE M3MEHEHHUS 4YacToT ajuleiel B momyisuusax. Oddext
OCHOBatelns. Jgpgexm Oymulioynoeo 2opaviuika. CHUMCEHUE 2eHemUYecKo2o
pasnoobpaszus: npuyunsl u cireocmsus. llposenenue s¢hpexma Opetigha 2enos 6



oonbwiux U manelx  nonyrayuax.  Murpamuu.  M3omsums  mOMyJISIuic:
reorpaduyeckas (MpOCTPaHCTBEHHAs ), OMoIoTHYecKas (PErpolyKTUBHAS ).

EctectBennblii oTO0p — HampaBistonmii  (aktop sBomonud. DPopmbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAOWIM3UPYIOIIMNA,  pa3pbIBAIOIIHIA
(mm3pynTuBHbIi). [lomoBoit oTO0p. BO3HUMKHOBEHHE W HBOJIOIUS COLUATBHOTO
MOBEJICHUS )KUBOTHBIX.

[IpucnocoOseHHOCT,  OPraHM3MOB  KaK  pe3ysJbTaT  MUKPOABOJIOLMHU.
Bo3HukHOBeHHE — mpucCnoOcOOIeHU y  opranu3sMoB.  Apomopdo3bl U
uanoanantauuu. [lpumepsl npucnocobieHuit y opraHu3mMoB: MOpP(OJIOTrHYECKue,
dbusnonoruyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCUTENbHOCTh
PUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xputrepum u CTpykTypa. BumooOpazoBaHume Kak pe3ynibTar
MUKpOdBOMIOIMHU. M3omsmus — kimodeBor (aktop BumgooOpazoBanusa. Ilytu u
CrIocoObI BHJI000pa30BaHMUS: aJuIoNaTpU4YECKOe (reorpacduueckoe),
CUMITATpUUECKoe  (PKOJOTUUYECKOE), «MTHOBEHHOE» (monUIuIonIU3anus,
rubpuan3aius). JmuTeasHOCTb SBOMIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl (OpMHPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.

Ponb  »BONIOIMOHHON OWOJOTMHM B pa3pabOTKE HAy4YHBIX METOOB
coxpaHeHus: 6Mopa3zHO00pa3usi. MUKPOIBOIIONUS U KOIBOJIIOLHUS MMAPA3UTOB U UX
X0351€B. MexaHn3mbl (OPMUPOBAHUS YCTOMUYUBOCTH K aHTUOMOTHKAM M CHOCOOBI
OOpBLOBI C HEM.

JlemoHcTpanuu

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

Tabmuubr u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsironnas
CTpYKTypa BUAa», «Cxema MposiBIeHUs 3akoHa Xapau—BaiinOepray», «JBuxyiue
CUJIbI DBOJIIOIUNY, «IKOJIOTHYECKAs] M3OJSLMS TOMYJAIUi CeBaHCKOU (openny,
«l'eorpadmueckass M3OMAIUS  JTUCTBEHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoiy, «llonynsiiMoOHHbIE BOJHBI YUCIEHHOCTH XUIITHUKOB U XKEPTBY», «Cxema
JIEUCTBUSL €CTECTBEHHOTo oOTOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBAaHUEY,
«HpycTpualibHBIN MenaHu3M», «/KuBble uckonaemsbie», «lI0KpOBUTEIbCTBEHHAS
OKpacka YKUBOTHBIX), «IIpenynpexnarornias OKpacka KUBOTHBIX»,
«Dusnonornueckre ananranun», «lIpucrnocoOreHHOCTH OpraHu3sMoB U €€
OTHOCHUTENBHOCTHY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUIa B
npupose», «CrnocoOwsl BugooOpazoBanus», «l'eorpaduueckoe BUI000pa3oBaHUE
TpEX BUJAOB JAHIBIIICH», «IKOJOTHUYECKOE BHUA000pa30BaHUE BHUIOB CHHUID,
«ITomumonasl pacteHuit», «KamycTHo-penedHbiil TuOpu.

O6opynoBanue: repbapun pacTeHUM, KOJUICKIIUN HACEKOMBIX, UydeJia IMTHI] !
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella NTHI[ W 3Bepei



pasHbIX BHUJAOB, TrepOapuM pacTeHud OJM3KUX BHJOB, 00pa30BaBIIMXCA
Pa3TUYHBIMH CTIOCOOAMH.

Jlabopatopnass pabora «BbIsiBIIEHHE H3MEHUYMBOCTH Yy OCOOEH OJIHOTO
BUJIA).

Jlabopatopuass  padora  «lIpucnocobiienuss  OpraHu3MoOB U = HX
OTHOCHUTENbHAS LEIECO00Pa3HOCTDY.

JlabopaTopnast pabora «CpaBHEeHHWE BHJIOB 10 MOPQOIOTHIESCKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoJIIOIIMS U €€ pPe3yJIbTaThI

Metonbl  HM3ydeHHs MaKpO3BOMIOLMHM. [laneoHTonormyeckue MeETOJbI
uzydyeHus oHBomouuu. llepexomusie ¢GopMbl U UIOTEHETUYECKUE — PSIIBI
OpraHU3MOB.

buoreorpaduyeckue meTonbl u3ydeHus: sBoitouuu. CpaBHeHUE QIIOPHI U
(dbayHbl MaTepuUKOB U OCTpPOBOB. buoreorpaduueckue obnactu 3emiu. Buabi-
SHJEMUKHU U PEITUKTHI.

OMOpHOJIOTHYECKUE U CPABHUTEIBHO-MOP(POIOTHUYECKUE METOAbl W3YUYEHUS
ABOIONMH. ['eHeTHuecKkue MeXaHU3Mbl JBOJIIOLMM OHTOTE€HE3a M MOSBJICHUS
SBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OPraHBbI.
PynuMentapuble  opraHbl W aTaBU3Mbl.  MOJEKYISIPHO-TEHETHYECKHUE,
OMOXMMUYECKHE W  MaTeMaTHYECKME  METOJbl  W3Y4YEHUS  HBOJIIOLUU.
['omonoruunsie TeHbl. COBpEeMEHHBIE METOJbI MOCTPOEHUs (UIOTEHETUYECKHUX
JIEPEBBEB.

XpOMOCOMHBIE MyTallMH U 3BOJIFOIUS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuiia) dBOMOIUU. [IpuHyun cmenvl yHKyull.
HeoOpatumocTs 3BomonMH. AfanTuBHas paauanvd. HepaBHOMEpPHOCTb TEMIIOB
HBOJIFOLIUU.

JlemoHcTpanuu

[Toptpetsr: K. M. bap, A. O. Kopanesckuii, ®. Mromiep, O. I'ekkerns.

Tabnuipl 1 cxembl: «DUIOTEHETUYECKUN P JOMIAIn», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedans»,  «Pununodutsl»y,  «CemeHHBbIE
nanopoTHukn», «buoreorpaduueckue 30HBI 3emim», «Jlpeid KOHTUHEHTOBY,
«PenmukTery, «HadanmpHble cTaauu SMOPHOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «[’OMOJIOTMYHBIE ¥ aHAJOTWYHBIE OpraHb», «PyauMeHTbI»,
«ATaBU3MBI», «XPOMOCOMHBIE HA0OpbI 4YEJIOBEKAa M IIMMIIaH3e», «l JIaBHbIE
HaIpaBJICHUS IBOIOIUNY, «O01I1e 3aKOHOMEPHOCTH IBOJTIOIIHI.

O6opynoBanue: KOJUICKIIUU, TepOapuu, MYJSDKH HCKOMAeMbIX OCTAaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUJIEKIIUHA HACEKOMBIX.



Tema 4. IlpoucxokaeHne U pa3BuTHe JKU3HU Ha 3emJie

Haydnple THUMOTE3bl TPOUCXOXKIEHUS >KU3HM Ha 3emiie. AOuWoreHes u
nancnepmusi. J[oHaydHbie TpeACTaBICHUS O 3apOXKIECHUU KU3HU (KPEallMOHU3M).
['MnoTe3a NOCTOSHHOTO CaMO3apOXKIAEHUS )KU3HU U €€ ONpOoBEpKeHUE onbiTamu .
Penu, JI. Cmannanuanu, JI. [Tactepa. [IpoucxosxieHue sKM3HU U aCTPOOUOJIOTHSI.

OcCHOBHBIE DTaIIbI HEOPraHUYECKOU ABOJIIOLU Y. [InanerapHas
(reojoruueckas) SBOMIONUA. XHMHYCSCKAas OHBOJIIONHSA. AOWOICHHBIM CHHTE3
OopraHnyeckux BemecTB W3 Heopranuueckux. Ombeir C. Mumiepa u I'. IOpmu.
OOpazoBanue mnonauMepoB u3 MoHoMmepoB. KoamepBarHas rumnoreza A. .
Onapuna, Tunore3a nepBuyHoro oynsona J[x. XomnaeitHa, reHeTHUecKasi TUIIOTe3a
I'. Ménnepa. Pubosumer (T. Yek) m rtumorteza «mupa PHK» VY. T'mnbGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHHE MTPOTOKIICTKH.

HUctopus 3emnn U MeToApl €€ wu3ydyeHus. MckomaeMble OpraHUYECKHE
octatku. ['eoxpoHonorus u e€ wmeronpl. OTHOcUTENIbHAsT UM a0OCOIIOTHAsS
reoXpoHoJorus. I'eoxpoHoornueckas mKaia: 30Hbl, 3pbl, IEPUOJIBI, STTOXH.

HadvanbHbie 3Tambl opraHudeckord HBOMOUMU. [logBiIeHHE W H3BOIIOLUA
NEPBBIX KJIETOK. DBOMIOLUSA MeTa0onu3Ma. BO3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKH KaK aHaJIOT MEepBbIX Ha 3eMje COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxeHrue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. [IpoucxoxkaeHne MHOTOKJIETOUHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE ATallbl ABOJIONUU BhICIIUX pacTeHud. OCHOBHBIE apOMOPGO3bI
pacreHui. Bpixox pacrenust Ha cymy. [losiBiieHME CIIOPOBBIX pAaCTEHUN W
3aBoeBaHre uMHU cymu. CemeHHble pacTeHus. [IpoucxoxaeHue BETKOBBIX
pacTCHUM.

OCHOBHBIE ATallbl JBOJIOIMH >KUBOTHOTO Mupa. OCHOBHBIE apoOMOPGO3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tumnoB. [lepBbie XOpa0BBI€ KUBOTHBIE. KU3Hb B BOJE. DBOJIIOIHUS TTO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwimil. [IpoucxoxaeHne MICKOMUTAIONINX U
ntui. [lpunnun kimrodeBoro apomopdosza. OcBoeHue OEClO3BOHOYHBIMU U
MO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3Butne xku3HM Ha 3eMje MO »paM W MepuojaM: apxel, MpPOTEpO30i,
najgeo3oi, Me3030M, KailHO30il. OOm@as xapakTepucTHKa KiIuMara |
reojiornyeckux mpoueccoB. [losBieHne W paclUBET XapaKTEPHBIX OPTaHU3MOB.
VYrieobpa3zoBaHue: €ro yClIOBUS U BIMSHUE HA Ta30BbIN COCTaB aTMOC(EpHI.

MaccoBbie BBIMUPAHUSI — SKOJIOTHYECKHE KPU3UCHI MpOouUIoro. IIpuunuer u
CJIEICTBUSL MAacCOBBIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3HUC, €ro
ocobenHoctu. [Ipobiema coxpanenus 6mopaznooOpasusi Ha 3emIie.



CoBpeMeHHas cucTeMa opraHudeckoro mupa. [lpuHiunel knaccupukanuu
opranu3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JleMoHCTpanun

[Toptpetsr: @. Penu, JI. Cnamnanuanu, JI. Ilactep, . 1. Meunukos, A. W.
Omnapun, Ix. Xongeln, ['. Mémnep, C. Munnep, I'. FOpu.

Tabmumbr u cxeMbl: «Cxema ombitTa @. Peqny, «Cxema ompita JI. [Tactepa mo
U3YUYEHHUIO CaMO3apoXxAeHUs Xu3HW», «Cxema ombita C. Mumiepa, I'. FOpm»,
«JTanbl  HEOPraHWYECKOW  JBONIOUUW»,  «['€OXpOHOJIOrMYecKas  IIKajiay,
«HauanpHble 3Tarbl OPraHUYecKoi 3BOMIONUNY, «CxeMa 00pa3oBaHUS IYKAPUOT
nyTéM cumoOuoreHeza», «CucremMa KUBOH NpuUpoabl», «CTpoeHHe BHpycay,
«Apomopdossl  pacreHuity, «PuHHOGUTEY, «OTHOKIECTOUYHBIE BOJOPOCIHY,
«MHorokierounbsle Bogopocian», «Mxm», «llanoporHukm», «l'onocemeHHbIE
pactenus», «Opranbl IIBETKOBBIX pacTeHui», «(Cxema pa3BUTHUS KUBOTHOIO
Mupay, «ApoMopdosbl KUBOTHBIXY», «lIpocteiimmey, «KUIIEYHOMOTOCTHBIEY,
«ITnockue YEpPBUY, «Ynenucronoruey, «PBIOBIY, «3eMHOBOJIHEICY,
«IIpecmbikaromuecs», «lItuupy, «Muekonuraromue», «Pa3BuTthe XU3HM B
apXeucKkom spe», «Pa3BUTHE )KU3HU B MMPOTEPO3OMCKON Ipe», «Pa3BuTue KU3HU B
MaJIE030MCKOM 3pe», «Pa3BuTne :KU3HU B ME3030MCKOM 3pey, «Pa3BuTHE KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsi CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBaHue: TepOapuu pacTEHUM pa3IUYHBIX OTACJOB, KOJUICKIUU
HACEKOMBIX, BJIYKHbIE TIPENapaThl >KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIUU
UTJIOKOXKHUX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, Yydyela MTHI[ U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEH, IOJIE3HBIX HCKOMAEMbIX, MYJSIKH OPTaHUYECKUX
OCTaTKOB OPIaHU3MOB.

BupryanbHasa  sadoparopHas  paGora «MopnenupoBaHUE — ONBITOB
Munnepa—tOpu no u3ydeHunto abMOreHHOT0 CUHTE3a OPraHUYECKUX COSIUHEHUN B
NEepBUYHOM aTMOchepe.

JlaGoparopHass padora «/3ydyeHue M OINHKCAHUE MCKOMAeMbIX OCTATKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «M3ydueHne O0COOCHHOCTEH CTPOCHUSI paCTECHUI
Pa3HBIX OTACIOBY.

IIpakTuyeckas padora «3yyeHue oCOOEHHOCTEH CTPOEHUS MTO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPOIOIeHe3

Paznensl u 3amaun aHTponosiorni. MeToasl aHTPOMOJIOTHH.

CraHoBIICHHE TPEJICTABICHUN O IMPOMCXOXKIACHUM YeJIOBeKa. PenurnosHbie
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUU.



CX0ZCTBO YenoBeKa ¢ KUBOTHBIMU. CHCTEMAaTHYECKOE MTOJIOKEHUE YEIIOBEKA.
CBuzeTenbCTBA  CXOJACTBA  YEJIOBEKA € JKUBOTHBIMU:  CPaBHHUTENIBHO-
MOpPQOJIOTHUIECKHE, AMOPHOTIOTUYECKUE, (hH3HOTIOTO-OMOXUMUYECKHE,
noBesieHUeckre. OTauyus 4elnoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HMM IIPU3HAKOB. Pa3BUTHE rOJOBHOTO MO3ra U BTOPOW CUTHAIBHOU
CUCTEMBI.

JBukymiue cuibl ((pakTopsl) aHTPONOTeHe3a: OMOJOTHYECKHE, COI[HANIbHEIC.
CooTHolIeHNe OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HESE.

OcHOBHBIE CTaJAWM aHTpororeHe3a. PaHHue 4YenoBeKOOOpa3Hbie O00E3bSHBI
(IPOKOHCYJIBI) M paHHUE MMOHTHUIBI — OOIIHE MPEIKH YeJIOBEKOOOpa3HBIX 00€3bsH U
JtoJed. ABCTPAJONUTEKU — ABYHOTHE MPEAKU JtoJel. YeroBeK yMenblil, IepBbIe
W3TOTOBJICHUS OpYAuH TpyAa. YeloBeKk NMpAMOXOAAIMN U NEPBBIM BBIXO JIOJAEH
3a  npenensl  Adpuku. YenmoBek relmensOeprckuii  — 00mMMIA  TIPENIOK
HEaHJEPTAIBCKOTO YEJIOBEKA U YEJIOBEKA Pa3yMHOro. UenoBeK HeaHAepTaabCKUAN
KaK BHJ JIFOJIEM XOJOJHOTO KiIMMara. YenoBeK pa3yMHBI COBPEMEHHOIO THIIA,
JIEHUCOBCKHI 4YEJIOBEK, OCBOCHHME KOHTHMHEHTOB 3a TmpenenamMu AQpuku.
[TameoreneTrka 1 NajgeoOreHOMHUKA.

OBONIONMS COBPEMEHHOTO 4esloBeKa. EcTecTBEeHHBIH OTOOpP B MOIMYJISILIMSIX
yenoBeka. MyTalmoHHbBINH mporiecc U noauMoppusM. IlomynsuroHHBIE BOJHBI,
Ipeiid reHoB, Murpauus U «d3(PpQPexT ocHoBaTeNs» B MOIYJSUAX COBPEMEHHOTO
YeJI0BeKa.

UYenoseueckue pacel. [lonarne o pace. bonpmme pacel: eBporneouiHas
(eBpasmiickasi),  aBCTpajo-HeTpoujHas  (dKBaTOpUaibHasi),  MOHTOJIOMIHAS
(a3maTcko-aMepHKaHcKasi). BpeMs u myTu pacceleHus 4YenoBeKa IO IUIaHETe.
EnuncTBO  dyenmoBeueckux — pac. HaydHas  HECOCTOATENBHOCTh  pacu3Ma.
[Ipucnoco0NeHHOCTh YeNoBEKa K pa3HbIM YCJIOBUSIM OKpYKAarOUIEH Cpeabl.
Bmusiaue reorpaduueckoit cpenbl m  gpeiipa reHoB Ha  MOPQOJOTHIO U
(bU3HOJIOTHIO YeTIOBEKa.

MexaucuuIuiMHapHble  MeToAbl B (¢u3uuecko  (OMOJOrMyYecKon)
aHTPOMOJIOTUH.  DBOJIOUMOHHAS  AHTPONOJIOTHS W MAaJCOAHTPONOJIOTHS
YeJIOBEUECKUX MOMyJsiuuid. bruocouuanbHble HCCIEIOBAaHUS MPUPOJBI YETOBEKA.
HccnenoBaHue KO3BOMIOIUHI OMOJIOTHYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JlemoHcTpanuu

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

Tabnuubl 1 cxembl: «MeTOJIbl AHTPONOJOTUNY, «["0JJOBHOM MO3I YEIOBEKaY,
«YenoBexkooOpa3Hble 00€3biAHb, «CKeleT uegoBeKa M CKEeJeT IIMMIIaH3e»,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKYyIIME CHJIBI AHTPONIOTE€HE3a», « IBOJIOLHOHHOE
JIpEBO  ueloBeKa», «ABcTpamonutek», «UYenoBek  ymenslity, «Yenosek



MPAMOXOIAIININY, «JleHncoBckui yenosek» «Heanaepranpubny, «KpomaHbOHIBIY,
«IIpenku yenoBeka», «ITambl SBOJIOLNHU YEJIOBEKa», «Packl UeloBeKay.

O6opynoBaHue: MYJSDKM  OKaMEHEJIOCTEH, MPEeAMETOB MaTepualibHOU
KyJbTYpbl TIPEAKOB 4YeloBeKa, penpoaykuuu (pororpaduu) KapThH C
MUdoIoTHYeCKUMU U OUOJEHCKUMM CIOKETaMH TPOMCXOXKJICHUSI YEJIOBEKa,
doTorpaduu HaXOJOK UCKOTAEMBIX OCTATKOB YEJIOBEKA, CKENET YeJI0BEKa, MOJIEIb
yeperna 4YeJOoBeKa W 4epena IMIMMIIAH3€, MOJIENIb KUCTH YEJIOBEKAa W KUCTH
HIMMITaH3€, MOJEH TOPCa MPEIKOB YEIIOBEKA.

JlaGopaTopnasi padora «l3yueHne o0cCOOEHHOCTEH CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXO0KICHUEM.

IIpakTnuyeckas padora «/3yyeHne dKOJIOrHYECKUX aJaNTalui YEITOBEK.

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

3apoxIeHre U pa3BUTHE 3KoJorud B Tpyaax A. I'ymbonpara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaumn
sK0J0TUH. CBSI3b SKOJIOTUU C APYTUMU HAyKaMHU.

Metonbl sxosoruu. IloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B IKOJIOTHH:
NpUpOAHBIE U JlabopaTopHble. MoJeIupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKpY’Karolel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00ATbHBII.

3HaYCHUE OKOJOTWYECKUX 3HAHUWA JUII  4YEJIOBEKA.  DKOJOTHMYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBSI3€il YEJNOBEYECTBA C MpUpPOJoi. PopmupoBaHue
HKOJIOTHYECKOH KYJIbTYpPbl U 3KOJIOTHUYECKON IPAMOTHOCTH HACEJICHUSI.

JlemoHcTpanuu

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

Tabmuupel n cxeMbl: «Pa3zensl dxoaorumy, «Metoabl skonorumy, «Cxema
MOHHUTOPHUHTA OKPY’KAIOIIEN CPEABD.

JlaGopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
HUCCICIOBAHUN.

Tema 7. Opranu3msl U cpea OOUTAHUS

Okosorudeckue (HakTopbl U 3aKOHOMEPHOCTH UX AericTBusd. Knaccudpukanus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIOreHHbIe. O0me
3aKOHOMEPHOCTH JAEUCTBUs dKojormueckux (axrtopos. [IpaBuno muammyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpIraHU3MBbl.

AbGuoTtndeckue ¢daktopel. CBeT Kak dKojorumdeckuid (axrtop. JleicTBue
Pa3HBIX YYaCTKOB COJHEUYHOTO CIIEKTpa HAa OPraHU3Mbl. DKOJOTHYECKHE TPYIIIBI



pacTeHUN M JKUBOTHBIX II0 OTHOIICHHIO K cCBeTy. CUTHaJIbHAs poOJIb CBETA.
doTtonepuoausm.

TemnepaTypa kak 3kojormueckuii Qaxrtop. JlelicTBue TemmepaTypsl Ha
opranu3Msl. [IOMKUIOTEpMHBIE U TOMOWOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPIaHU3MBI.

Bnaxnocts kak skonormyeckuil (axtop. Ilpucmocobnenust pacteHuid K
NoJIIepKaHUI0 BoJgHOTO OanmaHca. Knmaccudukaiusi pacTeHHI MO OTHOILIEHHUIO K
Bojie. [IpucnocoOnenns KUBOTHBIX K U3MEHEHHUIO BOJTHOTO peXHUMA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3]YyILHAs, [OYBEHHAs,
r1yOMHHAs  TOJINOYBEHHAs,  BHYTPUOpPraHW3MEHHas.  DPU3MKO-XMMHUYECKUE
0COOCHHOCTH cpeji oOuTaHus opraHu3MoB. llpucrnocoOneHus OpraHu3MoB K
JKU3HU B Pa3HbIX Cpeaax.

buonornyeckne putMmbl. BHemHue M BHyTpeHHHE pUTMBI. CyTOYHBIE U
roguusbie puTMbl. [IpucrocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHM KU3HMU.

Kusnenneie Qopmbl opraHuzMoB. [loHsiTuE O JKHU3HEHHOW (QopMme.
KusHeHnHble POpMBI pacTEHUM: 1E€PEBbS, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE
TpaBbl, OAHOJETHHE TpaBbl. JKHU3HEHHbIE (POPMBI KUBOTHBIX: TUIPOOHOHTHL,
reo0MOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckne (haKTOpBHL. Bunpr  OMOTHMYECKMX ~ B3aUMOJCHUCTBHIL:
KOHKYPEHIUs, XUIIHUYECTBO, cUMONO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTyallu3M, KOMMEHCAIN3M (KBapTUPAaHTCTBO, HaxyieOHM4ecTBO). HeTpoduueckue
B3aUMOJICUCTBUS  (TomuYeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHMYECKMX B3aHUMOJCHCTBUI IJIs1 CYLIECTBOBAaHHS OPIraHHU3MOB B CpeEJe
obOutanus. [IpyHIUI KOHKYPEHTHOTO UCKIIOYEHHUS.

JleMoHCTpauumn

Tabmupl 1 cxeMbl: «Okonoruueckue QaxTopel», «CBETOBOW CIEKTP»,
«OKOJOTUYECKNE TPYIIBI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TeIIOKpoBHBIE
JKUBOTHBIE», «XOJOIHOKPOBHBIE JKHUBOTHBIE», «DHU3MONOrMYECKUE ananTauuu
KUBOTHBIX», «Cpenbl OOWTaHWS OpPraHU3MOB», «bHOJOTrMYECKHEe PUTMBDY,
«Kusnennole  Qopmbel  pactenmit», <« KuzHeHHbIE  (OPMBI  KHUBOTHBIXY,
«9KocucTeMa MHUPOKOJIMCTBEHHOIO JIECay», « IKOCHCTEMA XBOMHOIO Jecay, «Llenu
NUTaHus», «XunHudectBoy, «llapasutusmy», «Koukypenmus», «CumoOuosy,
«KoMMeHcanuzm».

O6opynoBanue: repOapuu pacTeHUNW U >KUBOTHBIX, MPUCTOCOOJIEHHBIX K
BIUSHUIO PA3UYHBIX OKOJOTHYECKUX (PaKTOpoB, repdapuu CBETOIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUM, CBETOJIOOMBBIC, TEHENIOOUBBIC U
TEHEBBIHOCIMBBIE KOMHATHBIE PACTEHUS, repOapuy U KOJJICKIUMHU TEIUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUM, dydesia MTHUIl U 3Bepel, repdapuu



pacTeHuid, OTHOCAIUXCS K rurpoduram, kcepopuram, Me3o(puTaM, KOMHATHBIC
pacTeHUs aHHBIX TPYMI, KOJUIEKIIUH >KMBOTHBIX, OOUTAIONINX B Pa3HBIX Cpenax,
repObapum M KOJUIEKUMM pACTEHHAd U JKUBOTHBIX, OOJaJalONIMX 4YepTaMu
IPUCIIOCOOTIEHHOCTH K CE30HHBIM H3MEHEHHUSM YCIOBUM >KM3HM, repOapuu u
KOJUIEKLIUM PACTEHUH M JKUBOTHBIX PA3JIUYHBIX YXU3HEHHBIX (OpPM, KOJJIEKLIUU
YKUBOTHBIX, YYACTBYIOIIUX B PA3JIMYHBIX OMOTUUYECKUX B3aUMOIECHCTBUSAX.

JlaGopaTtopnasi paGora «BbisiBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSTHUIO CBETAY.

JlaGopaTtopnass pabGora «BpisgBIeHHE NPUCIIOCOONEHUNH OpPraHU3MOB K
BIIMSTHUIO TEMIIEPATYpPhD».

JlaGopaTopnass padora «AHATOMHYECKHE OCOOCHHOCTH pACTCHHH U3
Pa3HBIX MECT OOMTAHUS.

Tema 8. DK010rus BUA0B U MOILYJIS UM

OKOJIOTUYECKUE  XapPaKTEPUCTUKHU MIOITYJISILIVH. [Tomymsiius Kak
ononoruyeckas cucreMa. Poinb HEOJHOPOAHOCTU Cpenbl, PU3NYECKUX OapbepoB U
O0COOEHHOCTEW OMOJ0TUM BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYpPHI
nonyysiiuid. (OCHOBHBIE TIOKa3aTeNW MOMYJALMU: YHUCIEHHOCTh, IUIOTHOCTD,
BO3pPaCTHAas M IIOJIOBasi CTPYKTYpa, POKIAEMOCTb, IIPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

DKOJIOruYecKas CTpykrypa nonyysinuu. OlieHKa YHCICHHOCTH TOMYJISIIAM.
JvHaMuka monynsiuuu U €€ peryyanus. bHoTHYecKui MOTEHUHAN MOMYJISIIUU.
MopenupoBaHue TMHAMUKU NOMyIsiuuK. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUU.
KpuBble BbDKMBaHUSA. Perymnsiys YuCICHHOCTH TMOMYJALMA: poyib (PaKTOpoOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKUE CTPATETUN BUIOB (T- U
K-ctparerun).

[Tonsitue 00 HKoNOrMYECKOM HuIe Buaa. MectooOutanue. MHoromepHas
MoJzenb sKkosiornueckon Humm Jx.M. XartumHcoHa. Pasmepbl 3konorundeckou
HuiM. [loTeHManpHas U peanr3oBaHHAsS HUIIY.

Bun kxak cucrema momynsiumii. Apeanbl BUIAOB. Buabl U WX >KU3HECHHBIC
CTpaTerun. JKOJOTUYECKUE IKBUBATICHTHI.

3aKOHOMEpPHOCTHM TIOBEJCHUS W MUrpaluid >KUBOTHBIX. buosormueckue
WHBA3UH YYKEPOJIHBIX BUJIOB.

JdemMoHcTpanuu

IToprper: k. M. XaTuynHCOH.

Tabmuubl W cXxembl: «DKOJOTHYECKHUE XaPAKTEPUCTHKU TOMYJISIIAN,
«IIpocTpaHcTBeHHast  CTpyKTypa  mnomyisium», «Bo3pacTHble  MHUpPaMHJIbI
nonyysiiun», «CKOpOCTh  3aceleHusi IOBEPXHOCTH 3eMJIM  Pa3IMYHbIMU
opranuzMamun», «Mogeib 3kosiornueckon Humu k. M. XatyuHcoHay.



O6opynoBanue: repdapun pacTCHUM, KOJJICKIIUHA KUBOTHBIX.
Jlabopatopuass  padora  «llpucnocoOnenusi ceMsH  pacTeHHd K
PACCEIICHUIO.

Tema 9. DKo10rus CO00IECTB. IKOJOTHYECKHE CHCTEMBI.

CoolmiectBa opranu3moB. buoneHo3 u ero crpykrypa. CBsi3u Mexay
OpraHu3Mamu B OHMOIIEHO3E.

Dxocuctema kak otkpbiTas cuctema (A. Jx. Tencnu). dyHkuMOHAIBHBIE
OJIOKM OpPraHuM3MOB B DKOCHUCTEME: MPOIYIEHThl, KOHCYMEHTBI, PEIYyLICHTHI.
Tpoduueckue ypoBHH. Tpoduueckne nenu u cetu. AOUOTHYECKHE OJIOKHU
skocucteM. [To4BBI ¥ MBI B AKOCUCTEMaX. KpyroBopoT BEIIECTB U TIOTOK YHEPTUN
B DKOCHCTEME.

OcHOBHBIE  TOKa3aTelu  JKOCHUCTEMbl. buoMacca ©  NPOAYKIMS.
DKOJIOTUYECKHE MUPAMU/IBI Uricell, OMOMAaCChl U SHEPTHH.

Junamuka sxocucmem. Kamacmpoghuueckue nepecmpouixu. @aykmyayuu.
HampaBneHHbIe 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CykKieccuu. [lepBuuHbie u
BTOPHYHBIE CYKIIECCHM W WX TNPUYUHBL. AHTPOIOTCHHBIC BO3JICHCTBHS Ha
cykneccuu. KnmnmakcHnoe cooOmiectBo. bropaznoobpasue u nmoiaHoTa KpyroBopora
BEII[ECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpupoHbie 3KOCUCTEMBL. JKOCUCmEMbL 03ED U peK. DKocucmembl Mopeti U
oxeanos. Ixocucmemvl MyHOp, 1€Cc08, cmenell, NyCmulHb.

AHTpOTIOTEHHBIE HKOCUCTEMBI. ATpOdKOCUCTEMa. ArpoieHo3. Pazmuuus
MEXy aHTPOIIOTEHHBIMH U MPUPOTHBIMHU YKOCUCTEMAMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
bnopa u ¢ayna. CunaHTpomuzaius ropojickoil ¢daynbsl. buosorudeckoe u
X035HWCTBEHHOE 3HAUECHUE arpPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvlx
6U008) 6 yHxkyuonuposanuu sxocucmem. 1lepeHOC PHEPrUM U BEUIECTB MEXKAY
CMEXHBIMH SKOCHCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, TIOMYJISAIIANA U 3KOCHCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmol 8030eticmeus 3aepA3HeHUU  pPA3HbIX Munos Ha
CYOOP2aHUIMEHHOM, OP2AHUSMEHHOM, NONYJIAAYUOHHOM U IKOCUCTNEMHOM YPOGHSIX,
OCHO8bl  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€UCMBUSL.
MeTo1010THsT MOHUTOPUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JlemoHcTpanuu
[Toptpert: A. JIx. Tencnu.
Tabmupt  u cxembl:  «CTpykTypa  OuoueHo3a»,  «OKocHCTeMa

IMUPOKOJIUCTBCHHOT'O JICCA), «IKocucTeMa XBOMHOTO Jecay, «CDyHKI_II/IOHaJ'IBHBIe



TPYINNbl OPraHU3MOB B 3KOcUCTEME», «KpyroBopoT BEHIECTB B 3IKOCHUCTEMEY,
«Ilenu nutanus (mactOUIHAs, IETPUTHAS)», « IKOJIOTMUECKasl MUPAMUAA YHUCEID»,
«IKoJIOTHYeCcKasi mMpaMujia OMoMacchl», «IKOJIOTHUYECKas MUpamMuia SHEPTUn»,
«O0pazoBanue 6osoTtay, «IlepBuunas cykueccus», «BoccTaHoBlIeHHE jeca Mmocie
noxkapa», «9KocucrteMa o3epa», «ArporeHos», «KpyroBopor BemiecTB U MOTOK
DHEPTUU B arporieHo3e», «[Ipumepsr ypOosKoCHCTEMY.

O6opynoBaHue: repOapuu pacTeHU, KOJUIEKIIMY HACEKOMBIX, Uyydelia MTUIl U
3Bepeit, repOdapuu KyJIbTYypHBIX U TMKOPACTYIUX PACTEHUM, aKBAPUYM KaK MOJIETh
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypo03KOCUCTEMBD».

JlabopaTtopuasi padora «l3ydeHue paszHoOOpazusi MEJIKUX IMOYBEHHBIX
YJIEHUCTOHOTHUX B Pa3HBIX 3KOCUCTEMAX).

IKCKYypeHsi «DKCKypCHUsl B TUIIUYHBIN OmoreoneHo3 (B ayOpaBy, Oepe3HsK,
CJIbHUK, Ha CYXOJI0JIbHBINA WM MOMMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKYpcusi «DKCKYpCHUsl B arpodKoCHCTeMy (Ha MOJie WIH B TEIUIMYHOE
XO03AMCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCUCTEMA

buochepa — obmierianerapHass o0osiouka 3eMiIHM, T/I€ CYIIECTBYET WIIU
CyllleCTBOBaJia *u3Hb. PazBuTue mpeacTaBieHuil o onocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uocdepe. O6nactu ouocdepst u e€ coctan. JKupoe
BeIECTBO Orochephl U ero PyHKIUY.

3aKOHOMEPHOCTH cyliecTBOBaHus Onocdepbl. OcodeHHocTn 6uochepsl Kak
r100abHOM PKOCcUCTeMBI. JnHamudeckoe paBHoBecue B Onocdepe. KpyroBopotst
BEILECTB U OMOT€OXMMHUYECKHE LUKIIBI (YIiiepojaa, a30Ta). PUTMUYHOCTh sIBIEHUN
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [lonsiTue o Omome. OCHOBHBIE OWOMBI CYIIIH:
TyHJpa, XBOIHBIE JIECa, CMEIIAHHBIE U IIUPOKOJIMCTBEHHbIE JIECA, CTENU, CABAHHHBI,
MyCTBIHU, TPOMUYECKUE JIECa, BLICOKOTOPhs. KiuMar, paCTUTEIbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa U QYHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYpPCHOTO MOTEHIIMAJIA U
onocdepHbIX PYHKITUI.

JeMmoHcTpanuu

[Toptpetsl: B. 1. Bepuanckuii, 9. 3rocc.

Tabnuiel 1 cxembl: «['eocdheprsr 3emimm», «KpyroBopoT azora B MPUPOIELY,
«KpyroBopoT yrinepoga B mpupone», «KpyroBopor Kuciaopoga B HPHUPOJIE»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOMBI cymny, «KinMarnueckue
nosica 3emnn», «TyHnapay, «Taitray, «Cmemanubiii agec», «I1IupoKoIMCTBEHHBIH
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponudeckuil gec.



O6opynoBanue: repdapuu pacTCHHUMN pa3HBIX OMOMOB, KOJUICKITUH >KUBOTHBIX.

Tema 11. YennoBek u okpy:kaomias cpeaa

DKOJIOTMUECKUE KPU3UChI M HMX TMpUYMHBL. BosznelcTBue uyenoBeka Ha
ouocepy. 3arpszHeHHe BO3AyIIHOW cpenabl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJAHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienume mnouBsl. OxpaHa
MIOYBEHHBIX PeCypcoB. MI3MeHeHne KinmMara.

AHTpONIOreHHOE BO3JIEHCTBUE HA PACTUTENBHBIN U KUBOTHBIM Mup. OxpaHa
pPacTUTENBHOTO W >KUBOTHOTO MHpa. OCHOBHBIE NPUHIMIBI OXPAHBI MPUPOJIBI.
Kpacubie xnuru. Oco0Oo oxpansembie mnpupojnbie Tepputopun (OOIIT).
Boranunueckue caapl ¥ 300J0THUECKHE TTAPKH.

OCHOBHBIC TPHUHIIUIBI YCTOMYMBOTO PA3BUTHUSI YEIOBEUECTBA U TPUPOJIBI.
PanvonanbHO€ ~ MPUPOJONOJIB30BAaHME M COXPAaHEHHE  OHMOJIOTHYECKOTO
pazHooOpasuss 3emsn. OOIIME 3aKOHOMEPHOCTH TJIOOATIBHBIX 3KOJIOTMYECKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3KCA M €T0 BEPOSITHBIE TOCIIEICTBHUA.

Pa3BuTHe METOJOB MOHUTOPHWHTA Pa3BUTHS OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvie ucciedo8anus nepexooa K pecypcocoepezarowjed U
KOHKYPEeHmMOoCnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcul.
Hayuonanvnvie ungopmayuonnvie cucmemvl, obecneyugaroujue 00Cmyn K
ungopmayuu no  cocmoaHulo OMOeNbHuIX U008 U okocucmem. (OcCHOBbI
9Kopeaburiumayuyu dKocucmem U Ccnocoboos 060pvOLl ¢  OUONOBPEHCOEHUAMU.
Pexoncmpyxkyus mopckux u HazemHvix SKOCUCHEM.

JlemoHcTpanuu

Tabmuubr w  cxembl:  «3arpsisHEHHE  atMocepb»,  «3arps3HEHHE
ruapocdeps», «3arpsizHeHne 1ouBb», «llapHukoBbll  3dPexT», «Ocobdo
OXpaHsSeMbIE IPUPOIHBIC TEPPUTOPHI», «MOIeTHN YIPaBIIEMOTO MUPa.

O6opynoBanue: ¢oTtorpa@uu OXpaHsSEMbIX pPAaCTEHUW U KUBOTHBIX KpacHoii
kHuru Poccutickon ®@enepanuu, KpacHol KHUTH peruoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHUS
OOy4YaroNIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUs: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIMMUCA POCCUNCKOM
IPaXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOOINpEACNICHUIO, Haluuyue Mmomusayuu K OOyYEHUIO  OHOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKIEHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH MU MCTOPUUYECKUX TPAAMIMN Pa3BUTUS OHOJIOTHYECKOIO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haluyue NpPa8oOCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMAsumb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MTPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULUOHHBIMUA POCCUICKHUMU COUUOKYJIBTYPHBIMU, HCTOPUUYECKUMU U TyXOBHO-
HPaBCTBEHHBIMU II€HHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBWJIAMU U HOPMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIleccaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIUYHOCTH, MATPUOTU3MA U
YBaXKEHUS K 3aKOHY U MPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIeMy MOKOJECHHIO,
B3aMMHOTO YBa)KEHHUS, OCPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACJICIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoir ®denepaiuu, npupoae u
OKpYKaroUIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JOJDKHBI OTPakaTh TOTOBHOCTh M CITOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIIUECH JUYHOCTH, CHCTEMOM I[€HHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YOEKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEILHOCTH B MPOIIECCE peaiv3alii OCHOBHBIX HamNpaBICHUN
BOCIIUTATEIBHOU ESITEILHOCTH, B TOM YHCIIE B YACTH:

1) rpakaaHcKOro BOCIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMKM 00YyYaIOIIEeTroCcsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YWICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TpaB W OOSI3aHHOCTEH, yBa)KCHUE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA IMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

YMEHUE yYUTHIBATH B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JTIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHEM;

TOTOBHOCTh K COTPYAHUYECTBY B HIPOLIECCE COBMECTHOIO BBIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOILIEHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKON rpaXJaHCKOU WJICHTUYHOCTH,
NaTpuOTU3Ma, YBaKEHUS K CBOEMY HapoJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MIPUPOJIHOMY HACIEAUIO U MaMSATHUKAM ITPUPO/IBI,
TOCTUXEeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTHMH, TOHUMAHUS 3HA4YEeHHUs] OWOJOTUM B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO OOIIIECTBA;

ujeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX LIECHHOCTEHW POCCUMCKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TTOBEIACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIIAM, CO3JaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusiMu HaposioB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs I3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE SMOIMOHATBLHOTO BO3/ICMCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTMYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0/1ar0NOy YU :

NOHMMaHHWE U pealu3alus 370pOBOro M 0e30macHoro odpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUpPOBAHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Quandeckas
aKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

IIOHUMAHUE IEHHOCTH MPAaBWI HHIMBHUAYAJIbHOTO M  KOJUIEKTMBHOIO
0€30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPHUATHS BPEAHBIX MPUBBIYEK (YIOTPEOIICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYpEeHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYA0IIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTUYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESITEIIBHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON JEesTENIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HECHHbIE TIJIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO M C€aMOOOpPa30BAHUIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3K0JIOTM4ECKOI0 BOCIIMTAHMSA

HKOJIOTUYECKH LEJIECO00pa3HOEe OTHOIIEHHE K MPUPOJE KaK HCTOYHHKY
YKU3HU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOpETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX IOCJIEICTBHMA IS
OKPYKaIOIIEH CPEIbl;

OCO3HAaHHME TJI00aTBHOr0 XapakTepa 3KOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelIeHHS;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble TpPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpU PEIICHUH NpoOJeM, CBSA3aHHBIX C pPAlMOHAIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOAEHHE  TpaBWi  TOBEACHHS B NIPUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HOKOCHUCTEMAX, OXpPaHY BHUJIOB,
AKOCHUCTEM, Orochephl);

AKTUBHOE  HEMNpUIATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKAKOUIEH
OPUPOJIHON cpeie, YMEHHE MPOTHO3UPOBATH HEOJATOMPHUITHBIE IKOJIOTUYECKUE
MOCJIEICTBUS PEANPUHUMAEMBIX JEHCTBUN U TPENOTBpaAlIaTh UX;



HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
ombITa NEeATeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPaKTHUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUUECKOU JESITEIIbHOCTH 3KOJIOTUYECKOU
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUajore
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET'0 MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPILICHCTBOBAHHUE SI3bIKOBOW M YHUTATENBCKOM KYJIBTYpbl KakK CpelICcTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUS MUDA;

MOHUMAaHUE CHenu(PUKu OWOJOTUM KakK HAyKd, OCO3HAaHWUA €€ POl B
GbopMHUpPOBaHUU PAIMOHATIBFHOTO HAYYHOTO MBINIJICHUS, CO3JIaHUU IIE€J0CTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOllecTBa, B TO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU JIsi COBPEMEHHOM ITMBHIIM3AIIUU:
oOecrieueHuss HOBOTO YpPOBHS DPAa3BUTUS MEIUIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelIaTh PECypCHbIE  MPOOJEMBI  Pa3BUTHS
YEeJI0BEYECTBA, MOMCKA MyTEeH BhIXOJIa U3 TII00ATBHBIX IKOJOTHUECKUX MPOOIeM U
oOecrieueHusi mepexoja K  yCTOMYMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYyYHONH T'paMOTHOCTH, Kak
COCTAaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOit
PU U3y4eHUH OUOJIOTHH;

MMOHMMAHHUE CYIIHOCTU METOJIOB IMO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJb30BaTh MOJIydaeMble 3HaHMS [JI aHajdu3a U
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUPa U MPOUCXOJAIIUX B HEM H3MEHEHUH,
yMEHHE JeJaTh OOOCHOBAHHBIC 3aKJIIOUEHHUS HAa OCHOBE HAy4YHBIX (PAKTOB H
MMEIOIIMXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHUE IIEHHOCTH HAYYHOW ESATEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO M HUCCIIEA0BATENBCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUW MO OWOJIOTUU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yiabTaThl OCBOCHHS Y4eOHOTO mpeameTa «buosorus»
BKJIIOYAIOT: 3HAYMMble JIsI (OPMHUPOBAHHS MHUPOBO33PCHHS OOyJarOIIHUXCS
MEXIUCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHeONU(PUKY METOI0B TIO3HAHMS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKaxX (BEILIECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HaydHbIH (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieJOBaHUE,  HAOJIOJICHWE,  M3MEpPEHHE, OKCIEPUMEHT W  JApYyrue);
YHUBEpCAIbHBIC Yy4eOHBIC JEUCTBUS (TIO3HABATENbHBIE, KOMMYHUKATHBHEIC,

PETYJISTUBHBIE), 00ecreynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYYalolUXCS; CIIOCOOHOCTH
oOyuaroumxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS U  YHUBEpCAJIbHblE y4yeOHbIE JIEHCTBUS B
ITO3HABATEIIbHON U COMAIIBHON MPAKTUKE.

B pesynbrare wu3yuyeHHs OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEero
oOpasoBaHust y oOyuwatomierocss OyayT cOpMHUpOBaHbl IO3HABATEJIbHbIC
yHHUBEpCaJbHblEe yueOHbIE JEMCTBYSI, KOMMYHUKATUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJIsATUBHBIC YHUBEpPCAlbHbIE Y4YEOHbIC JEWUCTBUS, COBMECTHas
NEeSATEIbHOCTbD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEPCAJTbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
NeCTBUSIMM:

1) 6a3oBble JJorMYecKHue JAeiicTBUA:

CaMOCTOATENbHO  (OPMYJNIHMpPOBAaTH W aKTyaJU3UpoOBaThb  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh INPU OCBOCHHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJOTMYECKUX MOHATHM (BBIAEIATh UX XapaKTEPHbIC MPU3HAKHU, YCTAaHABIMBATH
CBSI3U C IPyTUMH MOHATUSAMH);

ONpENENATh LENU JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI AESATENBHOCTH C TOCTABICHHBIMU LIETISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl OObsICHEHUS (DAKTOB U SIBJICHUIM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE PACCYXIEHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOBI U 3aKIIOUEHUS;

NPUMEHSTH CXEMHO-MO/ICJIbHbIE cpencrtsa Ui IPEACTaBIICHUS
CYILLECTBEHHBIX CBSI3€l M OTHOILIEHUN B M3y4YaeMbIX OMOJOTMYECKUX OOBEKTaX, a



TaKK€  TMPOTUBOPEUMU  PA3HOTO  POJAA,  BBIABICHHBIX B Pa3IWYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B ICSITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YIbTaTOB
IIEJISIM, OLICHUBATh PUCKH TIOCTIEACTBUMN JACSITCIBHOCTH;

KOOPJIIMHUPOBAaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSX  PEaBHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIIUICHUE MTPU PELICHUH KU3HEHHBIX MPOOIIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE AeliCTBHSA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoljeM, CHOCOOHOCTBIO M  TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOJIOB PEIICHUS IPAKTUYECKUX 3a71a4, IPUMEHEHUIO
Pa3IMYHBIX METO/IOB [TO3HAHMS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JESATEIBHOCTH IO TMOJYYEHHUIO HOBOTO
3HAaHWS, €T0 HWHTEPHpPETAlHNH, MNPeoOpa3oBaHUI0 W TNPUMCHCHHIO B YYCOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/TaHUH YICOHBIX U COITMATBHBIX TIPOCKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIIIJICHUS, BIaJeTh HAYYHONH TEPMHUHOJIOTUEH,
KJIFOUEBBIMU MTOHATUSMU U METO/IAMH;

CTaBUTh M (HOpMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEATSTLHOCTH U KU3HCHHBIX CUTYAITHSX;

BBISIBIIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUTOTE3y €€ peIleHUs, HaXOIUTh apryMEHThI JJii J0Ka3aTelhCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMETPbl U KPUTEPUU PEIICHHUS;

aHAIM3UpPOBaTh TOJYYCHHBIE B XOJE peHIeHHs 3a7aud  pe3yJbTaThl,
KPUTUYECKH OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JIaBaTh OIIEHKY HOBBIM CHUTYAIlUSM, OI[EHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATh IEJICHANIPABICHHBIN MOUCK TEpPEeHOca CPEICTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEIEITeIIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC WJEH, TpEjiaraTb OPUTHHAIBHBIC TOIXOJbI M PEIICHUS,
CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOITYCKAIOIINE aJbTEPHATHBHBIC PEIIICHUS.

3) pa6ora ¢ ungopmaunmeii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUYHHUKAX MH(POpMAINH (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-TIOMYJIIPHOW JUTEpaType, OHOJOTUYECKHX CIIOBapsAX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3zax JaHHBIX, B WHTepHETE), aHaIM3UPOBATH



nH(OPMAITUIO PA3TMYHBIX BUIOB U (hOPM MIPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ T0CTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIHpPOBaTh 3aMPOCHl U MPUMEHSITh PA3JTMYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBITIOJHEHUST yUeOHBIX
3ajay;

MpUOOpETaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
ouosiornyeckor nHGopmaruu (CXembl, rpaduKy, TdarpaMMBbl, TaOJIHIIbI, PUCYHKH
H IpyTroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA TpH paboTe C
Ouonornyeckod HHPOpMANMEH: MPUMEHATh XUMHYECKue, (Qusnyeckue u
MaTeMaTU4YeCKUe 3HAaKU W CHUMBOJBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBbIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  paclO3HAaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAITMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH e CTBUSIMU:

1) o01ienue:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH IMO3UIIUNA JPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBepOAJIbHBIE CpEJCTBA OOIICHMS, MOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEpEHUS IPYTUX JIIOJEH, MPOSBIISATh YBAKUTEIHLHOE OTHOIICHNUE K COOSCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3PEHUSI C MCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas J1esiTeJIbHOCTD:

MMOHMUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI U pelIeHUU OUOJIOTUYECKON MPoOIIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHHN C y4&€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacmpenenartb pojid ¢ Y4E€TOM MHEHHH Y4YaCTHHKOB, OOCYXIaTh pPE3yJbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KauyeCTBO CBOErO BKJIAJa M KaXKJIOIO YyYaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

[pe/ularatb HOBBIE IIPOEKTHI, OLEHMBATh HUIAEU C TO3ULUUHA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYULIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYalLUsIX, IPOSBISATH TBOPUECTBO U BOOOPAXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJiaieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUAMM:

1) camoopranusanms:

UCIIOJIb30BaTh OHMOJIOTUYECKHE 3HAHUS U BBISIBICHUA MNpoOJIeM U UX
pELICHUS B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JCHCTBHSAX M IOCTYIIKax IO OTHOLIEHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATh IO3HABATEIIBHYIO NIEATEIBHOCTD, BBISABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4l B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIHO COCTABJISITH IUIAH pPELICHHUS MpoOieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEAOUTEHUI;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CocoOCTBOBaTh (POPMHUPOBAHUIO M NPOSBICHUIO IIUPOKOH SPYAUINH B
pa3HbIX 00JIACTAX 3HAHWW, MOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJITATOB LEIAM;

BJIAJE€Th HABBIKAMHM  IO3HABATEJIbHOM  pedJeKkcud KaKk  OCO3HaHUS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM IJIsi OLEHKH CUTYyalluu, BbIOOpA
BEPHOI'O PELLICHHS;

YMETb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA M0 MX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E pe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTUBBI WU apryMEHThl JPYIMX IpU aHaJIU3€ pe3yIbTaToB
NEeSATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IPABO APYTUX HA OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHBIE pPE3YNbTATHl OCBOECHMS COJEPKAHMS Y4YEOHOro IpeaMmera
«buonorusi» Ha yYrayOJI€HHOM YpPOBHE OPHEHTHUPOBAHBI Ha OOECIedYeHHe
npoduibHOoro  oOydeHust  oOydwatouuxcss  Owosorur. OHHM — BKIJIIOYAIOT:
cneuuduueckue st ONOJIOTUY HayYHbIe 3HAHUS, YMEHUS U CLIOCOOBI IEUCTBUM 110
OCBOEHUIO, UHTEPIPETAMN U MpeoOpa30oBaHUIO 3HAHWM, BUABI JEATEIBHOCTH IO
MOJIYYEHHUIO HOBBIX 3HAHUU U MX NPUMEHEHUIO B PA3JIMYHBIX YUYE€OHBIX, @ TAKXKE B
peanbHbIX XKU3HEHHBIX CUTyalusx. [IpenMerHbie pe3ynbTarbl MPEACTaBICHBI 110
roJlaM U3y4eHusl.

[TpenMeTHbIe pe3yabTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 10
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OHOJOTUU B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OpPMHPOBAHUU €CTECTBEHHO-HAy4YHOW KapTUHBI MHUpa, B
NO3HAHUM  3aKOHOB  MPHUPOAbI M  PEIIEHHH NpoOdJieM  palHOHAIBHOTO
IPUPOJIOTIOIB30BaHUS, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B pa3BUTHE
OnoIoruy;

BJIAJCHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIArarolye OUOJIOTUYECKHE TEPMUHBI M TOHSATHS (JKU3Hb, KJIETKA,
OpraHusM, MeTadoJIu3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYUBOCTb, POCT M PAa3BUTHE), OMOJIOTUYECKUE TEOPUU
(xnetounast teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpomocoMHas Teopust
HaciencrBeHHoctd T. Moprana), yuenus (H. M. BaBumoBa — o wueHtpax
MHOTOOOpa3usi ¥ NPOUCXOXKICHUS  KYJIbTYPHBIX  pacTE€HHUi),  3aKOHbI
(emmHOOOpa3usi MOTOMKOB NEPBOIO MOKOJEHUS, PacIlEIIeHHs, YHCTOTHl T'aMeT,
HE3aBUCUMOTO HacienoBanus [. MeHngenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYNUBOCTH H. H. Basunosa), IIPUHILIATIBL
(KOMIUIEMEHTapHOCTH);



BJIAJICHUE OCHOBHBIMH METOJAaMH HAyYHOTO ITO3HAHUS, HCIOJIb3YEMBIX B
OMOJIOTMYECKUX UCCIEAOBAHUSX KHUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHHUE,
HaOJIFOICHNE, DKCTICPUMEHT);

yYMEHUE BBIICIATh CYIIECTBEHHBIC NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHoOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OaxTepwuii, rpubOB, paCTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTAHOB U CUCTEM
OpraHOB pACTEHUW, >KUBOTHBIX, UEJIOBEKa, IIPOIIECCOB JKU3HEACSITEIBHOCTH,
MPOTEKAIOUUX B OPraHU3Max PACTECHUM, KUBOTHBIX M YeJIOBEKa, OMOJOTHUYECKUX
MIPOIIECCOB: OOMEHa BemiecTB (MeTa0O0IM3M), MPEBPAIICHUS YHEPTUH, OPOKEHUS,
aBTOTPO(HOrO U rerepoTpoHOrO TUIIOB MUTAHUS, (POTOCHHTE3A U XEMOCHHTE3a,
MHUTO3a, MEH03a, TaMeTOTeHe3a, IMOpUOTreHe3a, MOCTAIMOPUOHATBLHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHAWNBUAYATLHOTO  pPa3BUTHUA  OpraHu3ma  (OHTOTeHe3a),
B3aMMOJICUCTBUS T€HOB, T€TEPO3HCa, HUCKYCCTBEHHOIO 0TOODA;

YMEHUE YCTaHABIIMBATh B3aUMOCBSI3M MEXKJIy OpPraHOMJaMH KIETKH U HX
GYHKIHASIMH, CTPOCHHEM KJIETOK Pa3HBIX TKAaHEW W WX QYHKIASIMH, MEXTY
opraHaMud M CHCTEMaMH OpPTaHOB Yy pAacTCHWH, JKMBOTHBIX M YEJIOBEKa W WX
GYHKIASIMH, MEXKIy CHCTEMaMH OpPTaHOB M WX (DYHKIMSAMH, MEXIY STallaMH
oOMEeHa BEIIECTB, dTaraMH KJIETOYHOIO IUKJIA U KU3HEHHBIX IIUKIIOB OPTaHU3MOB,
TanaMu 3MOPUOHAIBHOTO PA3BUTHS, T€HOTUNOM U (HEHOTUIIOM, (HEHOTHIIOM U
(dhaxkTopamu cpenbl OOUTaHUS;

YMEHUE BBISBJIATH OTIMYHUTEIIBHBIC MPU3HAKN JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHuM, )KUBOTHBIX U YEJIOBEKA;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIMKY JIJI JOKa3aTeIhCTBAa POJICTBA OPraHW3MOB Pa3HbIX
CUCTEMATHYCCKUX TPYIIIT,

YMEHHUE peraTh OMOJOTHIECKUE 3aa9H, BBISBIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3U MEXKIY UCCIIEAYEMbIMU OMOJOTUYECKUMH MPOIECCAMU U SIBIICHUSMH, JIEaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJHATh JIA0OPATOpPHBIE M MpakTU4YecKHe padoThl, COOII0IATh
MpaBuiia Mpu padboTe ¢ ydeOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, TMPOBEPITh WX OKCICPUMEHTAILHBIMHU
cpencrtBamu, GOpMYIHpPYS 1elb MCCIEIOBAHUS, aHATU3UPOBATH TMOIYYCHHBIC
pE3yNbTATHI U ICNIaTh BHIBOBL;

YMEHHUE Y4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIOrHw,
DKOJIOTUU W MEIWIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W
nyOJUYHO  TPEACTaBIATH  TOJYYCHHBIC  PE3yJbTaThl HAa  YYEHUYECKHUX
KOH(DepeHIusX;

YMEHHUE OIICHMBATh JTUYECKHE aCIeKThl COBPEMEHHBIX WCCJICIOBAHUMA B
obmactTh  OWONOTMM M MEIWIHUHBI  (KJIOHHPOBAaHUE,  HMCKYCCTBEHHOE



OILIOIOTBOPEHHE, HAINPABIECHHOE M3MEHEHHWE I'€HOMAa M CO3[aHUE TPAHCTEHHBIX
OpraHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHON
JESATEIIBHOCTH B 00JIACTH OMOJIOTMH, MEAMLMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJIbCKOI0 XO34KCTBa, MUILIEBOM MPOMBIIIJIEHHOCTH, YIIyOIsaTh MO3HABATEIIbHBIHN
MHTEpEC, HAIPaBJICHHBIM HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
IpOAODKEHHE OHOJIOTMYECKOTO 00pa3oBaHUsl B OpraHU3alUsaX CpPEIHEro
po(heCCUOHATIBHOTO U BBICIIETO0 00pa30BaHUS.

[TpenmeTHbIe pe3yabTaThl OCBOEHHUS yueOHoro npeamera «buonorus» B 11
KJlacce NOJDKHBI OTPAKaTh:

cOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KApTUHBI MHpA, B IIO3HAHWHM 3AaKOHOB IPUPOJBI M PELICHUM 3KOJOTHYECKHX
npobjieM 4YeloBeYecTBa, a TaKXKe B PEIIEHUH BOINPOCOB PALMOHAIBHOIO
IPUPOAOIIOIB30BaHUS, U B (DOPMUPOBAHUH LIEHHOCTHOI'O OTHOILIEHHS K MPUPO/IE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTUH;

YMEHHME BJAJETh CHUCTEMOW OMOJIOIMUYECKHUX 3HAHMUW, KOTOpas BKIOYAeT
ONpe/ieNeHUs] U TOHMMAaHUE CYIIHOCTHM OCHOBOIIOJIAralomMX OHOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHJI, PKOCUCTeMa, Ouocdepa), OHOIOrMUYECKUE TEOpUU
(3BommronionHasa teopust Y. JlapBHHA, CHHTETUYECKAs] TEOPHUS SBOJIOLUM), YUEHUS
(A. H. CesepiioBa — 0 nyTsiX U HampasieHusx sBomtonuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus [[x. Xapaum u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTMYECKON MNHpaMHJIbl 3HEpPruM), runore3bl (runoresa «vupa PHK» V.
['unGepra);

YyMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAAaMM  HAyYHOIO  IO3HaHMS,
UCIOJIb3YEMbIMU B OMOJIOTHYECKUX UCCIIEIOBAHUAX KUBBIX OOBEKTOB U SKOCUCTEM
(onucanue, M3MepeHue, HaOJIOEHHE, JKCIIEPUMEHT), CIOCOOAMH BBISIBICHUS U
OLICHKM aHTPOIOT€HHBIX U3MEHEHHUI B PUPOJIE;

YMEHUE BBIIEHATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHMOTEOLEHO30B,
IKOCUCTEM H Ouocdepbl, CTAOMIU3UPYIONIETO, ABIXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otbopa, AJUTONaTPUYECKOIO " CUMITaTPUYECKOTO
BUJI000pa30BaHus, BIAUSHUS JBMXKYIIUX CHJI SBOJIOLMU HA TeHOPOH I MOMYJISIHUH,
MPUCTIOCOOJICHHOCTH OPraHu3MOB K cpefie OOMTaHMs, YepeJOBaHUsl HaIllpaBICHUN
ABOJIFOLIMH, KPYTOBOPOTA BELIECTB U OTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHABIMBAaTh B3aWMOCBA3M MEXAY MpOLECCAaMU HBOJIIOLUH,
JBIKYIIMMHM CHJIAaMU aHTPOIIOI€HE3a, KOMIIOHEHTAMHU DPA3JIMYHBIX 3KOCHCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;



YMEHHE  BBIABIATH  OTJIMYUTENbHbIE  TPU3HAKU  JKUBBIX  CHCTEM,
IPUCIIOCOOICHHOCTh BHJAOB K cpele OOuTaHus, aOMOTHYECKUX M OHOTHUYECKHUX
KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBs3€ii  OpraHM3MOB B  COOOIIECTBAX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HbIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U CpeJbl OOUTAHUA, €IUHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXPAaHEHHS MHOTrooOpa3usi BHIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI MPUPOJIBI M YETIOBEUYECTBA;

yMEHHUE peniaTh OMOJIOTUYECKUE 3aa4, BISABISTh TPUUUHHO-CIIEICTBEHHbBIC
CBSI3M MEXAY UCCIIETyeMbIMU OMOJIOTMUYECKUMHU MPOLIECCAaMU U SIBICHUSMH, JeNaTh
BBIBOJIbI U ITPOTHO3BI HA OCHOBAHHH IMOJIYY€HHBIX PE3yJbTaTOB;

YMEHHE BBINOIHATH J1a0OpAaTOPHBIE M NPAKTHUECKUE padOThl, COONIOAATH
npaBuiia npu paboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJBUTaTh TUIIOTE3bl, MPOBEPATh WX OSKCIEPUMEHTAIHLHBIMU
cpencTBamMu, (GOpMyIUpys LeJdb HCCICIOBAHMS, AaHATU3UPOBATH IOJYYCHHBIC
pe3yNbTaThl U I€NaTh BBIBOJIBL;

YMEHHME y4acTBOBaTh B y4eOHO-HMCCIENOBATENbCKOW paboTe mo OHOJoruw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOIMYHO  TPEACTABIATH  MOJYYCHHBIE  PEe3ydbTaThl Ha  yYEHUYECKHX
KOH(epeHUusX;

YMEHHE OLIEHUBATh TUIIOTE3bl U TEOPUH O MPOUCXOKJICHUU KU3HU, YEIOBEKA
U UYEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U croco0ax MpeaoTBpalleHus
ri100aabHbIX M3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oyaymieil mpodeccuoHaTbHOU
JESITEIbHOCTH B 001aCTH OMOJIOTUH, YKOJIOTUH, TIPUPOIOTIONH30BAHHS, METUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUM, BETEPUHAPUHU, CEIBCKOIO XO3iHCTBA, MUILEBOU
IPOMBIIIJIEHHOCTH, YINIyOJIATh I103HABAaTEJIbHBIM MHTEpEC, HANpaBICHHbIA Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIOIIEH  mpodeccu U MOPOAOJIKEHHUE
OMOIOTHYECKOTO 00pa30BaHusl B OPTaHM3AIMIX CPEAHETO MPOGECCHOHATBLHOTO U
BBICIIIETO 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuecTBO 4acoB

DJIeKTpOHHbIe (LM (pPOBHIe)

Ne n/m Konrpoabnbsie IIpakruueckue
MPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
1 buonorus kak Hayka 1 bubmorexa HOK
YK https://lesson.edu.ru/lesson/5¢523154
bubmuorexa [JOK
2 JKuBbI€ CHCTEMBI I X U3yUYECHUE 2 https://lesson.edu.ru/lesson/4e8bScdbf414-
40a6-9aed-638dd73a0475
3 buonorus knetku 2 0.5
bubnnoreka IIOK
4 X 10 1
VIMITRICCIa OpTatisatiipt [Ietin https://lesson.edu.ru/lesson/f01 69498
bubmmoreka [IOK
5 Ctpoenue u GyHKINH KIETKH 8 2 https://lesson.edu.ru/lesson/4e8bScdbf414-
40a6-9aed-638dd73a0475
6 OOMeH BelecTB U MpeBpaIieHue 9 |
SHEPTUH B KIIETKE
7 Hacnencreennas uadopmarus u 9 0.5
peanu3zauus e€ B KIeTKe '
b K
8 JKU3HEeHHBIN UK KIETKU 6 1 nommorexallO
https://lesson.edu.ru/lesson/a494c3c
bubmuorexal [OK
9 C 17 1.5
TPOCHHC 1 (DYHKIWH OPraHu3MOB https://lesson.edu.ru/lesson/f6d39de3
10 PasMHOXeHUE U pa3BUTHE 2 15 bubmortexal [OK
OpraHu3MoB ' https://lesson.edu.ru/lesson/44d23e03
11 ['eneTnka — HayKa o 2 0.5 bubnunotexal [OK




HaCJICACTBCHHOCTH U UBMCHYHUBOCTH

https://lesson.edu.ru/lesson/8088b7fa

OpraHU3MOB
bubmuorexal [OK
12 3aKOHOMEPHOCTH HACHCACTBEHHOCTH 10 ! https://lesson.edu.ru/lesson/e1564a9c
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1 buGmorexal lOK
https://lesson.edu.ru/lesson/bb1da599
14 I'eneTnka denoBeka 3 0.5
bu6mmorexal [OK
1 4 1
> Cenexuys opranusmon https://lesson.edu.ru/lesson/133b0166
BbuorexHonorust u cuHTETHYECKAS
16 4
ounosorus
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 102 13

I[TPOTPAMME




11 KJIACC

HanmenoBanue KoanuectBo yacon
Ne DJIeKTpoHHbIe (LM (ppoBbIe) 00pa3oBaTebHbIE
/i pa3ie/ioB H TeM Beero Kourpoabnbie IIpakTuyeckue pecypesI

MpOorpamMmsbl padoThI padoThI
3apoKJIeHUE U Pa3BUTHE bubmuortexal [OK

| 3BOJIIOLIMOHHBIX 4 https://academycontent.apkpro.ru/ru/lesson/08680ea9-
MpeJICTaBICHUH B 24b5-4073-9¢88
Ouosoruu
Mukpo3Bomonus u €€ brbmorexal[OK

2 14 2 https://academycontent.apkpro.ru/ru/lesson/85e9b260-
pe3yNabTaThl 0018.458

3 MaxposBoJIOIHS U €€ 6 bubmmorexkal [OK
pe3yabTaThI https://academycontent.apkpro.ru/ru/lesson/85e9b26
IIpoucxoxaeHue u bu6nuorexkal |[OK

4 pa3BUTHE KU3HU Ha 15 1.5 https://academycontent.apkpro.ru/ru/lesson/54f96a99
3emute -57e3 -4914
IIpoucxoxnenue bu6nuorexkal |[OK

5 YeJoBeKa — 10 1 https://academycontent.apkpro.ru/ru/lesson/375dd554
AHTPOIIOT€HE3
DKOJIOTHSI — HAyKa O bubmuortexal [OK
B3aMMOOTHOIIICHUSIX https://academycontent.apkpro.ru/ru/lesson/7b5d33d5

6 OpraHu3MOB U 3 0.5 - 1cfb -47db -807
HaJOpraHu3MEHHBIX
CUCTEM C OKPY’KaroLen
cpenoit

7 Opranusmsl 1 cpena 9 L5 bubnuorexal [OK

oburauus

https://academycontent.apkpro.ru/ru/lesson/05¢291c0




- 7a9c -47f1 -b47
g DKOJIOrHs 13I/II[0B i 9 0.5
MO YJISAIIHNA
9 DKOJIOTHS COOOIIECTB. 12 0.5 bubmuorexal [OK
DKOJOTUYECKHUE CUCTEMBI https://academycontent.apkpro.ru/ru/lesson/d224f4ab
buocdepa — rmobanpHas BubmmorexallOK
10 6 https://academycontent.apkpro.ru/ru/lesson/1a9ccSeb
9KOCHUCTEMA 5659
1 YenoBek M OKpy>Karoias 6
cpena
12 PesepBHoe Bpemst 8
OBUIEE KOJIMYECTBO 102 75

YACOB I10 ITPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne

n/n

Tema ypoka

buonorus kak koMIjaeKcHas
HayKa U KakK 49acCTb
COBPECMCHHOI'O 06I_HGCTBa

JKuBsnie cucteMbl U UX
CBOICTBa

KoauuecTBO 4acoB

Bcero

KoHnTpoJibHbIE
padoThI

IIpakTnyeckue
padoThI

Jara
U3y4YeHH s

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/bHbIEe pecypChl

bubnunoreka IJOK
https://lesson.edu.ru/lesson/5¢523154

YpoBHeBas opraHn3anus
KHBBIX CUCTEM

Hcropus OTKpbITUA U
n3ydyeHus kietku. Knerounas
Teopust

Meroasl MOJIEKYIIIPHON U
KJICTOYHO}M OMOJIOTHH.
ITpakTryeckas pabora
«M3ydyeHne METO0B
KJIETOYHOU Omosorun
(xpomarorpadus,
anexTpodopes,
muddepennmanbaoe
uentpudyruposanue, [TLP)»

0.5

bubmuoreka LIOK
https://lesson.edu.ru/lesson/15bc113d

bubmoteka [IOK
https://lesson.edu.ru/lesson/070c3elb

bubmoteka [IOK
https://lesson.edu.ru/lesson/070c3e1b

XUMHUYECKUNA COCTAB KJIIETKHA

MuHepaibHbIE BELIECTBA
KJIETKH, UX OMOJIOTrHYecKas




poIb

Opranuueckue BeniecTBa
KJIETKU — OEJIKHU.
Jlaboparopnas pabora

bubmmoteka LIOK
https://lesson.edu.ru/lesson/f0169498

TPaHCKPUIITOMHKH,
MIPOTEOMUKHU

8 0.5
«O06HapyxeHue OEIIKOB C
MOMOIIBIO KaUEeCTBEHHBIX
peaKuuii»
CaoiicTBa, K1accuuKaius u bubmorexa LIOK
9 (byHKIH GeTKOB https://lesson.edu.ru/lesson/7248ccfd
Opranuveckue BemecTBa bubnmoreka [IOK
10 KITETKH — YTIeBOMHL https://lesson.edu.ru/lesson/7248ccfd
Oprannueckue BEIecTBa bubmorexa LIOK
11 R —— https://lesson.edu.ru/lesson/7248ccfd
Hyxkneunoseie kucnorsl. JJTHK But6immoreka [TOK
1 PHK. JIaGoparopHas paGota https://lesson.edu.ru/lesson/7248ccfd
12 «HccrnenoBanne HyKIEUHOBBIX 0.5
KHCJIIOT, BBIJICIICHHBIX U3 ’
KJIETOK Pa3JIMYHbIX
OpPraHu3MOBY
Crpoenue u pynkuuu ATO. bubmotreka [JOK
JTlpyrue https://lesson.edu.ru/lesson/3b18d58d
13
HYKJI€03UTpUdochaThl
(HT®)
CexBenuponanue JIHK. bubmmoreka [JOK
MeTo/Ibl TEHOMUKH https://lesson.edu.ru/lesson/3b18d58d
14 ’




15

16

MeToibl CTPYKTYPHOM
Oonoorun

Tunsl KJIETOK.
[IpokapuoTnueckas KieTka

17

CrpoeHue 3ykapuoTHYECKOn
knetku. [IpakTuyeckas padora
«M3y4eHne CBOWCTB
KJICTOYHOIM MeMOpaHbI»

0.5

bubmmoteka LIOK
https://lesson.edu.ru/lesson/a9152604

18

19

20

[ToBepxHOCTHBIN anmapar
KJIETKU

OnHomMeMOpaHHBIE
OpraHoOUbl KJIETKH.
[IpakTuueckas pabora
«M3yueHne nBUKEHUS
IUTOIITIa3MbI B paCTUTCIIbHBIX
KJIETKaX»

[TonyaBTOHOMHBIE OPTaHOUIBI
KJIETKUA: MUTOXOHJIPHH,
mactuel. JlaboparopHas
pabora «lccnenoBanue
IJ1a3MOJIN3a U ACIUIa3MOJIn3a
B PAaCTUTCIIBHBIX KIICTKAX»

0.5

0.5

bubmuoreka LIOK
https://lesson.edu.ru/lesson/86¢c00dc3

bubmmoreka [IOK
https://lesson.edu.ru/lesson/86¢c00dc3

21

22

HememOpaHHbIe OpraHoOU/IbI
KJIETKU

Crpoenue u GyHKIUH s1Ipa

23

CpaBHHTENBHAS
XapaKTEPUCTHKA KIIETOK
sykapuort. JlabopaTopHas

0.5

bu6nmoreka IJOK
https://lesson.edu.ru/lesson/0810f15f




24

pabota «3ydyeHue cTpoeHus
KJIETOK Pa3JInYHBIX
OpraHUu3MOB»

Accumuianus u
JTUCCUMMJIISLIUSL — JIBE
CTOPOHBI MeTabonu3Ma. THumbl
oOMeHa BEIeCTB.
Jlaboparopnas pabota
«M3ydeHne KaTanuTH4EeCKON
aKTUBHOCTH (pepMeHTOB (Ha
MpUMepe aMHIIa3bl UK
KaTaJiasbl)»

25

26

DepMEHTaTUBHBIN XapaKTep
peaKkuurii KJI€TOYHOTO
Metabonusma. JlaboparopHas
pabota «M3yuenue
(bepMeHTaTUBHOTO
pacILeIIeHHs IEPOKCUAA
BOZIOPOJIa B PACTUTENIBHBIX U
KUBOTHBIX KJIETKaX»

Benku-akTuBaTOpHI U OCIKH-
UHTUOUTOPBI

0.5

butmmoreka [IOK
https://lesson.edu.ru/lesson/cdc6b0d2

27

28

ABTOTpOGHBIH TUII OOMEHa
BEIIIECTB

dorocunres

29

XemocuHnres. JlaboparopHas
pabora «CpaBHEHHE
mporeccoB poToCHHTE3a U

0.5

bu6nmoreka IJOK
https://lesson.edu.ru/lesson/27¢c57b97




XEMOCHHTE3a»

AHa’po0OHBIE OPTaHU3MBIL.
Bunpl 6poxeHust.

bubmmoteka LIOK
https://lesson.edu.ru/lesson/27¢c57b97

30 Jlaboparopnas pabota
«CpaBHEHUE IPOLIECCOB
OpOKEHUS U JABIXaHUS»
31 AspoOHbBIE OPraHU3Mbl. JTaIb
SHEPreTHYecKoro ooMeHa
DHeprust MeMOpPaHHOTO bubnnorexa [JOK
. IpajiMenTa MpoToHOoB. CHHTE3 https://lesson.edu.ru/lesson/1f60acef
AT®: pabora NpOTOHHOM
AT®-cunTassl
33 Peakuuu MaTpuyHOro cuHTE3a
34 Tpanckpunuus — MaTpU4YHBINA
cunte3 PHK
bubmuorexal [OK
35 Tpancnsmus u e€ sTanbl https://lesson.edu.ru/lesson/05b30833
KonupoBanue aMuHOKHUCIIOT. Bub6imoreka [IOK
36 Ponb puGOCOM B GHOCHHTE3e https://lesson.edu.ru/lesson/05b30833
Oenka
37 Opranuzanus resoma y
IIPOKApUOT U DYKAPUOT
18 MonekysapHbIe MEXaHU3MBbI
9KCIIPECCUU T€HOB Y YKapHOT
Bupycbl — HekJIeTOUHBIE
39 (OpMBI )KHU3HU U OOJTUTaTHBIE 0.5

napa3uTthl. [IpakTudeckas
pabora «Co3nanue MoJaeIn




BHUpYCa»

Bupycusbie 3a601eBanus

40 YyeJIoBeKa, JKUBOTHBIX Bubmiorexa HOK
D ’ https://lesson.edu.ru/lesson/eb33fad3
pacTeHui
HaHOTexHOJIOrMH B OMONIOTUH bubsmorexa LIOK
41 https://lesson.edu.ru/lesson/eb33fad3
1 MEIHIIHE
bubmuoreka LIOK
42 Ku3HEHHBIN UK KICTKU https://lesson.edu.ru/lesson/3b18d58d
43 Marpuunsiii cuaTes JJHK
Xpomocomel. JTaboparopHas
44 pabota «/3ydeHre XpoMOCcCoM 0.5
Ha TOTOBBIX
MUKpOTpernaparax»»
45 Jlenenue KIETKH — MHTO3
Tuns! knetok. Kapnokunes u bubnnoreka [JOK
wmrokuses. JlaGopaTopHas https://lesson.edu.ru/lesson/a494c3cb
46 pabota «Habmonenne MuTo3a 0.5
B KJIETKAaX KOHYMKA KOpEeIIKa
nyKa (Ha TOTOBBIX
MUKpOTpenaparax)»
47 Perynsmus »xM3HEHHOTO
IIUKJIa KJIETOK
48 Opranusm Kak eAMHOE LET0e
TkaHu pacTeHui.
49 JlaboparopHnas pabota 0.5
«M3yueHne TKaHell pacTeHUI»
50 TkaHu KUBOTHBIX U YEJIIOBEKA. 0.5




Jlaboparopnas pabota
«M3ydeHue TKkaHen
KUBOTHBIX)

Opranbl. CUCTEMBI OPraHOB.
Jlaboparopnas pabota

51 0.5
«M3ydenue opraHoB
LIBETKOBOT'O PaCTEHUS»

52 Ornopa tena opraHu3MOB

53 JIBu>KeHHE OpraHu3MOB

54 [Iutanue opraHu3mMoB
[InTranue MO3BOHOYHBIX

55 KUBOTHBIX.
[InmeBapurenpHas cucreMa
4eJIoBeKa

56 JlpIxaHue opraHu3MoB

57 JIbIXxaHue M03BOHOYHBIX
KMBOTHBIX U Y€JIOBEKa

53 TpancnopT BemecTB y
OpPraHHU3MOB
KposeHnocHas cuctema

59 MTO3BOHOYHBIX JKUBOTHBIX H
YelioBeKa

60 Brinenenue y opranusmos

61 3amuTa y OpraHu3MoB

62 NMMyHHas cucTeMa 4enoBeKa

63 PazgpaxumocTs u perynsuus
y OpraHu3MOB

64 I'ymopanbHas perymsiuus u




OHAOKpPHHHAaA CUCTEMA
JKHMBOTHBIX M YCJIIOBCKA

@DopMbl pa3MHOKEHUS

65
OpraHu3MOB
bubmmoteka LIOK
66 [TonoBoe pazMHOXKEHUE https://lesson.edu.ru/lesson/44d23e03
bubmoteka [IOK
67 Meiio3 https://lesson.edu.ru/lesson/44d23e03
I'amerorenes. OOpazoBaHue u bu6moreka [JOK
DPa3BHTHE MOJOBBIX KICTOK. https://lesson.edu.ru/lesson/0f5f2936
Jlaboparopnas pabota
68 PATOPHAR b 0.5
«M3ydenne ctpoeHus
MOJIOBBIX KJIETOK Ha FOTOBBIX
MHUKpOIIpenapaTax»
WupuBuyanbHOE pa3BUTHE bubsmorexa [IOK
69 https://lesson.edu.ru/lesson/0f5f2936
OpraHU3MOB — OHTOTCHE3
3aknajka OpraHoB U TKaHEN bubsmorexa LIOK
70 https://lesson.edu.ru/lesson/c081bbd7
W3 3apO/IBIIIEBBIX JTUCTKOB
Poct 1 pa3BuTHE KUBOTHBIX. bubanorexa LIOK
Jla6opaTopHas paGoTta https://lesson.edu.ru/lesson/c081bbd7
71 «BplIsBIIEHNE IPU3HAKOB 0.5
CXO/JICTBA 3apObIIIeh
MMO3BOHOYHBIX KUBOTHBIX»
PasMHoOxeHue u pa3Butne bubmmoreka [JOK
- pacrenuii. JTabopaTopHas 05 https://lesson.edu.ru/lesson/99d9a91a

pabota «CTpoeHre OpraHoB
PAa3MHOKCHH A BBICHIUX




73

pacTeHuin»

Ucrtopus cranoBiIeHUs U
Pa3BUTUS FEHETUKH KaK HAyKH

bubmmoteka LIOK
https://lesson.edu.ru/lesson/99d9a91a

74

OCHOBHBIC TIOHSTHS
CHUMBOJIbI T€HCTUKU.
Jlaboparopuas pabota
«Apo3oduna kak 00BEKT
TCHCTUYCCKUX HCCJIC,[[OBaHHfI»

0.5

bu6nmoreka IJOK
https://lesson.edu.ru/lesson/8088b7fa

75

3aKOHOMEPHOCTH
HaCJIeJOBaHMsI IPU3HAKOB.
MounorubpumaHoe
ckpeuuBanue. [Ipakrnueckas
paborta "U3ydeHue
pE3yJIBTAaTOB
MOHOTUOPUIHOTO
CKpeUIMBaHus y Apo30duibr"

0.5

bubmoteka [IOK
https://lesson.edu.ru/lesson/8088b7fa

76

[MuTonoruyeckre OCHOBBI
MOHOTUOPHUIHOTO
CKpEUIMBaHUs

bubmuorexa LIOK
https://lesson.edu.ru/lesson/8088b7fa

77

AHanusupyrouiee
ckpemuBanue. Hermonnoe
JAOMUHHPOBAHUEC

bu6nmoreka IJOK
https://lesson.edu.ru/lesson/da2765cd

78

JIurnbpuiHoe CKpenBaHue.
[IpakTuueckas pabora
«M3y4eHne pe3yapTaToB
JTUTHOPUTHOTO CKPEITUBAHUS
y Ap030(hUITBI»

0.5

79

IuTonormyeckre OCHOBBI

butmmoreka [IOK
https://lesson.edu.ru/lesson/67987237




JTUTHOPUTHOTO CKPEITUBAHUS

CuemieHHOEe HaclIe0OBaHUE

bubmmoteka LIOK

80 https://lesson.edu.ru/lesson/67987237
MPU3HAKOB
XpoMOCOMHas Teopusl brbmorexa [IOK
81 https://lesson.edu.ru/lesson/f9e74bbf
HACJIEICTBEHHOCTH
bubmoteka [IOK
82 I'eneTunka mosa https://lesson.edu.ru/lesson/a3431d82
I'eHoTun Kak 1eaocTHas Bubnunoreka [IOK
83 CHCTEMA. https://lesson.edu.ru/lesson/143bcb4f
['eneTnueckuii KOHTPOJIb bu6mmoreka [IOK
84 Da3BUTHS PACTEHHil https://lesson.edu.ru/lesson/e1564a9c
YKUBOTHBIX U YEJIOBEKa
25 N3MeHYMBOCTh IPU3HAKOB.
Buael uamenunBocTu
MoauuKaOHHas bubmuorexa LIOK
86 https://lesson.edu.ru/lesson/e1564a9¢
W3MEHYHUBOCTh
BapuauuonHsslii psaa u
BapUaLlMOHHAs KpUBasl.
JlaGopatopHnas pabora
«Hccnenosanue
87 3aKOHOMEPHOCTEH 0.5
MOAUGUKAITHOHHON
n3MeHunBOCTH. [locTpoenue
BapHalMOHHOTO psiia U
BAPUALIMOHHON KPUBON»
I'enoTunuueckas
88

U3MCHYHBOCTbD.




KoMmOunaruBHas
U3MEHYUBOCTH

MyTtannoHHast U3MEHYUBOCTb.
[IpakTuueckas pabora

89 «Myranuu y apo3opuiisl (Ha 0.5
TOTOBBIX MUKPOTIpEIapaTax)»
3aKOHOMEPHOCTH
90 MYTaLlMOHHOTO IIpoLecca.
ONUreHeTHKA U SITUTeHOMUKA
I'eneTunka yenoBeka. Bubnunoreka [IOK
o1 Ipakrudeckas paGora 05 https://lesson.edu.ru/lesson/bb1da599
«CocraBiicHre 1 aHAIIA3
POIOCIOBHOI»
MeTo1bl MEIULIMHCKOMN Bubmiorexa IIOK
92 https://lesson.edu.ru/lesson/143bcb4f
TCHETHKHU
3HaueHue MEAUITUHCKON bubnmoreka [IOK
93 TEHETUKHU B IIPEAOTBPALLEHUN https://lesson.edu.ru/lesson/143bcb4f
Y JIEYEHUU Te€HETUYECKUX
3a00JIeBaHUN YeIOBEKa
OCHOBHBIE TOHSTHS bubnmnoreka [IOK
ceneknun. JlaboparopHas https://lesson.edu.ru/lesson/143bcb4f
94 pabota «3ydeHne copToB 0.5
KYJIbTYPHBIX PaCT€HUN U
MOPOJT IOMAIITHUX KHBOTHBIX)
MeTob! ceneKIMOHHON bubnmnoreka [IOK
05 paGotsL. JlaGoparopHast 05 https://lesson.edu.ru/lesson/86acad55

pabota «/3y4eHre METOI0B
CEJICKLIUU PACTCHUIN»




JlocTrxkeHus celleKuuu
pacTeHUH U KUBOTHBIX.

bu6nmoreka IJOK
https://lesson.edu.ru/lesson/86acads55

96 1
[TpakTuyeckas pabora
«IIpuBUBKa pacTeHUI
CoxpaHeHue, U3y4eHue u bu6nmoreka IJOK
97 HCIONB30BAHNE FeHETHIECKIX 1 https://lesson.edu.ru/lesson/86acads55
pecypcoB
buorexHoorus Kak Hayka u bubnaunoreka [OK
0TpacIb IPOM3BOJCTEA. https://lesson.edu.ru/lesson/86acadS5
98 [IpakTuueckas pabora 1 0.5
«3yueHne 0ObEKTOB
OMOTEXHOJIOTHI
OCHOBHBIE HAIIPABIICHUS brbmoreka [IOK
99 e — 1 https://lesson.edu.ru/lesson/133b0166
100 XpOMOCOMHAas U TeHHas |
WHXXEHEepus
MeMIMHCKHE bubmmoreka [IOK
101 HOTeX HONOMIH 1 https://lesson.edu.ru/lesson/a3431d82
PesepBHBIii ypOK. bubmmoreka LJOK
102 TMoBTopenue, 0606ImenHne 1 https://lesson.edu.ru/lesson/133b0166
cucTeMaTu3aIs 3HaHUi
OBIIEE KOJIMYECTBO YACOB I10
. 102 13.5

[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

OBOJIIOLIMOHHAS
teopust Y. JlapruHa

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IIpakTHyeckue
padoThI

Jara
H3YYeHH S

JJleKTPOHHBbIE HU(PPOBLIE 00pa3oBaTebHbIE
pecypcsl

JIBrKy1Me CHIIBI
3BOJIIOLIMM BUJIOB I10
Y. lapsuny

Bopsba 3a
CYyILLECTBOBAHMUE,
€CTECTBEHHBIN U
UCKYCCTBEHHBIN 0TOOD

bubnunoreka LIOK
https://lesson.edu.ru/lesson/dbb6c1d1-cf9c-43b5-
ae8c-1a4a8ea05f95?backUrl=%2F06%2F11

dopMHpoOBaHHE
CUHTETHUECKOU
TEOPHUU IBOJIIOLUU

DTanel
9BOJIFOIHOHHOTO
mporecca:
MUKPOIBOIIOIUS U
MaKpPOIBOIIOIHUS

[Monmynsums —
3JIEMEHTapHas
€IWHUIIA YBOJIIOIHN

bubmuoreka LIOK
https://lesson.edu.ru/lesson/7a22c0f1-1169-4450-
8585-b2ad01be75af?backUrl=%2F06%2F11

3aKOH F€HETHUUYECKOTO
paBHOBecus JIx.
Xapau, B. BaitnOepra.

0.5

bubmuoreka LIOK
https://lesson.edu.ru/lesson/al56d7a4-2580-4f23-
a777-188444dal5727ackUrl=%2F06%2F11




JlaGopaTtopHnas pabota
«BpIsBIEHUE
W3MEHUYUBOCTH Y
oco0eit 0IHOTO BUIa»
DJleMeHTapHbIe
(bakTopbI 3BOIIOIUU

DddexT ocHOBaTES.
DddexT OyThLIIOYHOTO
TOPJIBIIIKA

10

Murpauyu. M3onsauuun
MO YJISALIAN:
reorpaguyeckas,
OHoJIoruyecKas

11

12

13

EcTecTBenHsbIi 0TOOD
— HaNpPaBJISIIOIU N
(dakTop BOIIOLIUU

[TonoBoii oTO0p

[IpucnocobneHHOCTH
OpPraHU3MOB Kak
pe3yiabTar
MHUKPOABOJIOIHH.
JlaGoparopHas paboTa
«3yuenne
apomMop$h030B 1
WMOaaNTalN y
pacteHuii u
KUBOTHBIX»

0.5

bubmuoreka LIOK
https://lesson.edu.ru/lesson/304a891f-8df8-4b19-
9753-813275cae0f6?backUrl=%2F06%2F11

14

[Tpumepsi
MIPUCTIOCOOJICHUH y

0.5




OpPraHU3MOB:
MOp(OJIOTHYECKHE,
¢du3nonornuecKue,
OMOXHMUYCCKHUC,
MIOBEJICHUECKHE.
JlaGopaTtopHnas pabota
«[IpucriocobneHwust
OpPraHu3MOB H UX
OTHOCHUTEJIbHAS
1eNIecO00Pa3HOCThY

Bupn, ero xpurepuu u

CTPYKTYpA.
JlaGopaTopHnas pabota

15 0.5
«CpaBHEHUE BHUJIOB T10
MOP(OIOTHIECKOMY
KPUTEPHIO»
16 Crpykrypa Buza
Bunoobpa3oBanne kak bubnuoreka [IOK
17 e3VIILTAT https://lesson.edu.ru/lesson/6111c6b6-69b6-421c-
pesy. 80bf-7dc4f8a6f511?backUrl=%2F06%2F1 1
MHUKPO3BOJIOLUU
Cas13b bubauorexa [JOK
https://lesson.edu.ru/lesson/6111c6b6-69b6-421c-
18 MHKPOIBOJIOHI 1 80bf-7dcAf8a6f51 17backUrl=%2F06%2F1 1
SMUIEMHUOIOT U
Maxkpo3BoIIOLHS. Bu6nuoreka [JOK
[aIeOHTONIOrHUECKIE https://lesson.edu.ru/lesson/bac095e5-fa3b-43c0-
19 ae18-f48043f9bdfe?backUrl=%2F06%2F11
METO/Ibl U3YUEHUS
3BOJIIOINU
20 Buoreorpaduueckue




21

22

23

24

MCTOJBI U3YUYCHUSA
9BOJJIIOIIMH

OMOpHOIOrHYecKHe U

CPaBHUTEIILHO-
MOP(OJIOTHIECKUE
METO/IbI H3y4YCHUS
HBOJIOIUH

MonekysapHo-
TEHETHUYECKUE,
OMOXHMHUYECKUE U
MaTEMaTHUYECKUE
METO/bl U3YYECHUS
HBOJIIOLIAN

OO0mue
3aKOHOMEPHOCTHU
SBOJIIOLIUA
AnantuBHas
panuanus.
HepaBHomMepHOCTH
TEMIIOB 3BOJIFOIIUHA

bubmuoreka LIOK
https://lesson.edu.ru/lesson/d5d4ce86-b439-4abe-
b498-ab8377cd47d4?backUrl=%2F06%2F1 1

25

Hayunble runoresst
MPOUCXO0KICHHS
JKU3HU Ha 3emie

26

Jonayunsie
MpeJICTaBICHUS O
3apOXKACHUH )KU3HU

27

OCHOBHBIE dTaNbl
HEOPraHUYeCKOM
SBOIIOIUHN




28

29

30

31

I'unore3sl
3apOXKACHUS )KU3HU

Ucrtopus 3emiu u
METOAbI €€ U3YUEHHUS.
JlaGopaTtopHnast pabota
«3yuenue u
OTHUCaHue
MCKOITa€MbIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB)

Havanbubie sTamnsl
OpraHUYeCKOU
HBOJIIOLIUU

SBOHIOI_II/IH 9YKapuoT

0.5

bu6nmoreka [JOK
https://lesson.edu.ru/lesson/54f96a99-57e¢3-4914-
9da0-ba9bad6f08897backUrl=%2F06%2F11

32

33

OCHOBHBIE ITaIIbI
SBOJIIOIUU
PaCTUTEIHLHOTO MHpA.
[TpakTrueckas pabora
«3yyenune
0ocoOeHHOCTEH
CTPOEHHUs pacTEHUN
pa3HBIX OTJEIOBY»
OCHOBHBIC ITaITbI

ABOJIFOLIMU KUBOTHOTO
MHpa

0.5

34

OBOIIONHUS )KUBOTHBIX.

[TpakTnueckas padota
«M3yuenune
ocoOeHHOCTeH
CTPOCHUS

0.5




35

36

37

38

IIO3BOHOYHBIX
KHUBOTHBIX)»

Pa3BuTue xu3Hu Ha
3emJie 1o 3pam u
nepuogam

MaccoBslie
BBIMUPaHUS —
SKOJIOTHYECKHUE
KPU3HCHI MIPOIILIIOTO
CoBpeMeHHbIN
9KOJIOTHYSCKHI
KpHU3HC, €TO0
0COOCHHOCTH

CoBpeMeHHas cuctema
OpPTaHUYECKOTO MHUpa

bu6nmoreka [JOK
https://lesson.edu.ru/lesson/429b1a0d-c3e4-4740-
9d75-b1d6£fd53e2c¢6?backUrl=%2F06%2F11

39

OCHOBHBIE
CUCTCMAaTHYCCKHC
IpYIIBLl OPraHu3MOB

40

41

42

AHTpOImonorus —
HayKa O 4eJIOBEKe

Pazsutne
MPEJCTaBICHUN O
MIPOUCXOXKICHUU
JelnoBeKa

Mecto uenoBeka B
cucreMe
OpPraHU4YeCKOro MHpA.
JlaboparopHas paboTa

0.5




«3yuenue
0Cco0eHHOCTEH
CTPOCHUS CKelleTa
YCJIOBCKA, CBsA3aHHbIX
C MPSIMOXOXICHUCM)

JBrKy1ue cuisl

43
aHTPOIIOreHe3a
CooTHoOIIEHHE
OHOJIOTUYECKUX U
44 COIIHAJIbHBIX
(dakTOpoB B
AHTPOIIOTEHE3E
45 OCHOBHBIE CTaaUU
aHTPOIIOreHe3a
46 ITaneoreneTnka u
[MaJIEOT€HOMUKA
OBOJIIOLHS bubmuoreka IJOK
https://lesson.edu.ru/lesson/375dd554-099¢-4091-
47 cospemenroro 846a-4c30dc63346d7backUrl=%2F06%2F 1 |
4eJ0BeKa
YenoBeueckue pachl. bubmunorexa [JOK
[pakTideckas paboTa https://lesson.edu.ru/lesson/375dd554-099¢-4091-
846a-4¢30dc63346d?backUrl=%2F06%2F11
48 «M3ydyenune 0.5
3KOJIOTHYECKUX
afanTanui 4eJIoBeKa)
MesK T CIUIIMNHAPHBIE bubimoreka LIOK
49 METOIBI https://lesson.edu.ru/lesson/375dd554-099¢-4091-
846a-4¢30dc63346d?backUrl=%2F06%2F11
AHTPOIIOJIOTUU
50 3apoxacHue 1 bubmuorexa IJOK




Pa3BUTHUEC DKOJIOTHUN

https://lesson.edu.ru/lesson/375dd554-099¢c-4091-
846a-4c30dc63346d?backUrl=%2F06%2F11

51

52

53

MeTop! KOJTOTHH.
JlaGopaTtopHnas pabota
«3y4yeHune MeTo10B
JKOJOTHYECKUX
HCCIICTOBaHUI)Y

3HaueHue
JKOJIOTUYECKUX
3HAHUU JJIS1 YEJIOBEKA

DKOJIOTHUYECKHUE
(baxTops

0.5

bubaunoreka LIOK
https://lesson.edu.ru/lesson/6bff6946-b615-49a6-
ad4e9-5ab6cae58048 ?backUrl=%2F06%2F11

bubmoreka LIOK
https://lesson.edu.ru/lesson/05e¢291c0-7a9¢c-47f1-
b47b-1fdfe35400ed ?backUrl=%2F06%2F11

54

AlGuotnueckue
daktopsl. CBeT Kak
AKOJIOTUYECKU I
dakTop.
JlaGopaTtopHnast pabota
«BbIsiBIICHHE
npucnocoOIeHui
OpPTaHU3MOB K
BIIUSTHUIO CBETA»

0.5

55

Abuortnueckue
baxTopsbI.
Temneparypa kak
JKOJIOTHYECKU I

dakrop.
JlaGopaTtopHnas pabota

0.5




«BriaBienne
MPUCTIOCOOICHHIA
OpPTaHU3MOB K
BIIMSIHUIO
TEMIEPATYPHI»

56

57

AbuoTnueckue
dakxropsl. BraxHocTh
KaK DKOJOTHYECKUH
dakrop.
JlaGopaTtopHnast pabota
«AHaTOMHYECKHE
0COOEHHOCTH
pacTeHUH U3 pa3HBIX
MeCT OOUTAHUS

Cpenpl oouTanus
OpTaHU3MOB

0.5

58

59

buonorunueckue
PUTMBI

Kuznenusie GopMmsl
OpraHU3MOB

60

buornueckue
(baxTopsl

61

3Hauenue
OMOTHYECKUX
B3aUMOJICUCTBUH I
CYIIIECTBOBAHUS
OpPTaHH3MOB B Cpeie
obuTanus

62

DKOJIOTUUECKHE




63

64

XapaKTePUCTUKH
MONYJISALUN
OcCHOBHBIE
MOKa3aTeIx

MO YIS
YHCJIEHHOCTb,
IUIOTHOCTD,
BO3pacCTHas U MOJI0Bast
CTPYKTypa
OCHOBHBIE
MOKa3aTeIx

MO YJISIAN:
POK1aeMOCTb,
MPUPOCT, TEMI POCTA,
CMEPTHOCTb,
MUTpAIUU

65

66

DKojoruyeckas
CTPYKTYpa HOMYJISIHH
JluHaMuka nonyssiuu
U e€ peryisnus

67

Kpussle pocra
YUCJIICHHOCTHU
nomyisiuuu. Kpusbie
BBDKMBAHMUS

68

DKoJjoruyeckasi HuIIa
Bujaa. Jlaboparopnas
pabora
«[Ipucnocobnenus
CeMsIH paCTeHUN K

0.5




pacCeICHUIO»

69

Bun xak cucrema
NONYJISALUN

70

3aKOHOMEPHOCTH
MMOBEJICHUS U
MHUTPALHN )KUBOTHBIX

71

72

Coo011ecTBo
OpPraHu3MOB —
OHOLIEHO3

DKocucTeMa Kak
OTKpBITas cUCTEMa

73

Kpyrosoport Bemects
Y IIOTOK DHEPIUU B
JKOCUCTEME

74

75

76

OCHOBHBIE
[MOKa3aTein
3KOCUCTEMBI

DJKOJIOTHYECKHUE
MUPAMU/IBI
N3menenus

COoO00IIECTB —
CYKIIECCUH

Bu6nuoreka LJOK
https://academycontent.apkpro.ru/ru/lesson/c7c57f3a

Bu6nmoreka [JOK
https://academycontent.apkpro.ru/ru/lesson/c7c57f3a

77

[Tpuponueie
SKOCUCTEMBI.
DKocHCTEMBI 03€p U
peK. DKOCUCTEMBI
MOpPEN U OKEAHOB

78

IIpuponHsie

bubmunoreka IIOK
https://academycontent.apkpro.ru/ru/lesson/d224f4ab




79

80

81

82

9KOCHCTEMBI.
DKOCUCTEMBI TYHP,
JIECOB, CTEIICH,
MyCTHIHBb

AHTpPONOreHHbIE
9KOCUCTEMBbI

YpOOIKOCHCTEMEI.
[TpakTryeckas pabora
«3yuenue u
OINMCAHNE
ypOOIKOCUCTEMBI

3aKOHOMEPHOCTH
dbopMHUpOBaHHS
OCHOBHBIX
B3aMMOJICUCTBUN
OpraHU3MOB B
HIKOCHUCTEMAX

MexaHu3Mbl
BO3JCHCTBUSI
3arps3HEHUN pa3HbIX
THIIOB Ha
CcyOOpTraHN3MEHHOM,
OpTraHU3MEHHOM,
MOMYJISIIMOHHOM U
YKOCUCTEMHOM
YPOBHSIX

0.5

bu6nmoreka [JOK
https://academycontent.apkpro.ru/ru/lesson/d224f4ab

83

buochepa —
oOmernaneTapHas
o0ostouka 3emiu




84

VYuenue B. U.
Bepnanckoro o
ounocepe

85

3aKOHOMEPHOCTHU
CYIIECTBOBaHUS
ouocdepsl

86

KpyrosopoTsl
BEILIECTB U
OMOreOXMMHUYECKHE
LUKJIbI

87

88

&9

30HANBHOCTh
o6unochepsl. OCHOBHBIE
OMOMBI CyIIN

Y CcTOHYHUBOCTD
onocdepsr

DKOJIOTUUYECKUE
KPHU3HUCHI H UX
NPUYHHBI

bubnunoreka LIOK
https://lesson.edu.ru/lesson/1a9cc5eb-5f59-447a-
93b2-73ab470d8568?backUrl=%2F06%2F11

Bu6nnoreka LJOK
https://lesson.edu.ru/lesson/1a9cc5eb-5f59-447a-
93b2-73ab470d8568 ?backUrl=%2F06%2F11

Bu6nuoreka LJOK
https://lesson.edu.ru/lesson/1a9cc5eb-5f59-447a-
93b2-73ab470d8568 ?backUrl=%2F06%2F11

90

BosaetictBue
JeoBeKa Ha

ouochepy

91

AHTpPOIIOT€HHOE
BO3JCHCTBUE HA
pacCTUTENBHBIN U
JKUBOTHBIN MUP

92

OxpaHna npupo/sl

93

OcCHOBHEIE IMPHUHOMIIBI




94

95

96

YCTONYUBOIO
pa3BUTHSA
YEJI0BEUECTBA U
PUPOJIBI
PanmonansHoe
MPUPOJIOTIOIB30BAHUE
U COXpaHEHHUE
OMOJIOTHYECKOTO
pazHoo0paszus 3emin

O000I11IEHNE 10 TEME
«MHUKpO3BOJIIOLHUS U
€€ pe3yapTaThl»

O000I11IEHNE 10 TEME

«Maxpo3BoJronus U
€€ pe3yabTaThD)

97

O00011eHNE 110 TEME
«ITpoucxoxaenune u
pa3BUTHE )KU3HH HA
3emiie»

98

O00011eHNE 110 TEME
«ITpoucxoxenne
YyeJIoBeKa —
AHTPOTIOTEHE3)»

99

O00011eHME 110 TEME
«OKoJI0oTHs — HayKa O
B3aMMOOTHOIICHUAX
OpPTraHU3MOBY

100

O00011EeHME 110 TEME
«Opranusmel U cpena




oOuTaHus»

O0001enue Mo TEME
101 «IKOJIOTrus BUIOB U
TIOMYJISIIIA

O060011IEHIE TT0 TEME
«buocdepa —

102
riio0anpHas

3KOCHUCTECMaA»

OBILEE KOJIMYECTBO
YACOB 110 I[TPOTPAMME

102

7.5




IPOBEPSIEMBIE HA EI'D 110 BUOJIOTU TPEEOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

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

CdopmupoBaHHOCTh 3HAHUW O MECT€ W POJIM OUOJIOTUHM B CHCTEME
€CTECTBEHHBIX HayK, B (dhopMupOBaHUH COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTUHBI MUPA, B TO3HAHUU 3aKOHOB IIPUPOJIBI U
pEIICHUH KU3HECHHO BKHBIX COIMATBHO-3TUYCCKUX, SKOHOMUYECKHUX,
HKOJIOTUYECKUX MPOOIIEM YEIOBEUYECTBA, a TAKXKE B PEIICHUH BOIIPOCOB
PaIMOHATILHOTO MTPUPOAOIIOIE30BAHUS, B (DOPMUPOBAHUH [IEHHOCTHOTO
OTHOIICHHSI K MPUPOJIE, OOIIECTBY, YEIOBEKY; O BKJIAJIC POCCUICKUX H

SaPY6e)KHBIX y‘léHbIX — OHMOJIOTOB B Pa3sBUTHEC OHOJIOruU

Brnanenune cucremoil 3HaHME 00 OCHOBHBIX METOAAX HAyYHOTO
MIO3HAHMS, UCIIOJIB3YEMBIX B OMOJOTMYECKHX HCCIICTOBAHUSAX JKHBBIX
O0OBEKTOB M 3KOcHUCTeM (ONUCaHWE, W3MEpPEHHue, MPOBEACHUE
HAOIOACHNH); CIIOCOOAMU BBISIBICHUS M OICHKH aHTPOIOT€HHBIX
M3MEHEHUH B IIPHPO/IE.

2 YMeHHe BBIIBUTaTh THIOTE3bI, MPOBEPATh MX SKCIIEPUMEHTATHLHBIMU
cpenctBaMu, GOpPMYIHpys LeJNb HCCIEIOBAHUS, AaHAIU3UPOBATh
MIOJTyYEeHHBIE PE3YJIbTAThI U J1E1aTh BHIBOJIBI.

BbisiBIIeHHE 3aBUCHMOCTH  MEXKJY HCCIEIyeMbIMH BEIWYHMHAMH,
00BSICHEHUE TIOTYYEHHBIX PE3yNIbTaTOB U (HOPMYITUPOBAHHE BBHIBOJIOB C

HCIIOJIb30BAHHUEM HAYYHBIX HOHSITHi/JI, TGOpI/Iﬁ " 3aKOHOB

YMeHue BlaeTb CHUCTEMOM OHOJOTMYECKUX 3HAHMW, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAralOIIMe OWOJIOTMYECKUE TEPMHUHBI W TIOHSTHUS
(K¥3Hb, KJIETKA, TKaHb, OpraH, OPTraHu3M, BHI, TOMYISIMS, SKOCHCTEMA,
OuorieHo3, onocdepa; MeTaboIM3M, TOMEOCTa3, KIETOYHBIA MMMYHHUTET,
OvocuHTe3 Oenka, OMONONMMEPBI, JUCKPETHOCTh, CaMOpPETYJISLuS,
CaMOBOCITPOU3BE/IEHHE, HACJIeICTBEHHOCTb, W3MEHYUBOCTD,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHUE);

Ouwojorudeckne Teopuu: kierouHas Tteopuss T. IlIBanna, M.
[lneitnena, P. Bupxoa; KiIOHaJIbHO-CEIEKTUBHOIO MMMyHHTeTa [I.
Opnux, N1.1. MeunnkoBa, XpOMOCOMHAasi TEOpUsI HacleICTBeHHOCTH T.
Moprana, 3akoH 3apozsimieBoro cxonactsa K. bapa, sBomtounoHHas

TCOpHUAL 4. I[apBI/IHa, CUHTCTUYCCKAsA TCOpPUSA ISBOJIOLUH, TCOpUA




antpororeHe3a Y. Jlapsuna; teopusi OuoreoneHoza B.H. Cykauépa;
yuenne H.W. BaBuioBa o meHTpax MHOTrooOpasus M MPOUCXOXKICHUS
KyJbTypHbIX pacTeHuit, yudeHue A.H. CeBepuoBa 0 nOyTIx U
HaIpaBJIeHUAX dBOJIIOIMH, yueHue B.U. Bepnanckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3us MOTOMKOB IEPBOTO MOKOJICHUS, PACILICIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacieqoBaHus mpusHakoB [. Mennens;
CUEIUICEHHOTO HAacJIeI0BaHUs IPU3HAKOB W HApYUIEHUs CUEIUICHUs
reHoB T. MopraHa; roMoJIOTMYECKHUX PSJOB B HACIEICTBEHHOU
n3MeHunBoctd H.M. BaBunoBa; renetmueckoro pasHoBecus JIk.
Xapan u B. BaiinGepra; 3apoapsimeBoro cxozactsa K. bapa;
Oouorenernueckuii 3akoH J. ['exkens, @. Miosiepa);

MIPUHIIMIIBI (YUCTOTHI TaMET, KOMILJIEMEHTAPHOCTH);

npaBwia (MuHuMmyma fO. JIubuxa, sKoJI0rM4eckod nupaMuibl 4HUCed,
O1OMAaccChl U SHEPTUN);

runote3bl (koanepsatHoit A.M. Omnapuna, mepBuuHOro OyiboHa JIK.

Xonpetina, mukpocdep C. Pokca, pudozuma T. Uek)

YMeHue peumarb IMOHMCKOBBIC OMOJIOrHYEeCKHUE 3aJda4l, BbIABJIATH
IMPUYNHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIICAYCMBbIMU
OHOJIOrMYECKUMHU O6T)€KT3.MI/I, mpoueccaMm W ABJIICHUAMU; OCJIATb
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHHWHU ITOJTYUCHHBIX PE3YJIbTATOB,

COCTaBJIATh I'CHOTHUIIMYCCKHUEC CXCMbl CKPCIIMBAHHA JJI1 pa3HbIX THUIIOB
HaCJICAOBaHUA MPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXEMBI IICPCHOCA

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

YMeHue ycTaHaBIMBAaTh B3aUMOCBSI3M  MEXAY CTPOCHHEM U
(GYHKIUSAMU: OpPraHOUJOB, KIETOK pa3HbIX TKaHEH, OpraHaMu u
CUCTEMAaMH OpPraHOB y pACTCHHM, JKMBOTHBIX U YEJIOBEKA; MEXAY
JTarnaMu OOMEHa BELIECTB; ITallaMu KJIETOYHOTO IMKJIA U KU3HEHHBIX
LMKJIOB OpPraHU3MOB; dTalaMi ’MOPUOHAIILHOTO Pa3BUTHS; FTEHOTUIIOM
u ¢deHotunoM, ¢eHoTUNIOM U (GaKTOpaMu Cpelbl OOUTaHMUS,
IIpoLeccaMy  JBOJIIOLMY; JBWKYIIMMHU CHJIAMU  aHTPOIIOT€HE3a,
KOMIIOHEHTaMHU DPA3JIMYHBIX AKOCUCTEM U MPUCHOCOOTICHUSMH K HUM

OpraHu3MOB

YMeHue BBIIEATh CYIeCTBEHHBIC TPU3HAKY:

CTPOCHHUSI BUPYCOB, KJIETOK MPOKAPUOT U DYKAPUOT; OJTHOKICTOUHBIX U
MHOTOKJIETOYHBIX OPTaHW3MOB, BHUJIOB, OMOTEOIICHO30B, SKOCUCTEM H
ouoctepsl; CTPOCHUS OPraHoB U CHUCTEM OpPTraHOB PACTCHHH,
YKUBOTHBIX, YEJIOBEKA; MPOIIECCOB KU3HEACITEIHPHOCTH, TPOTEKAFOIIIX

B OpraHusmax paCTeHI/Iﬁ, JKHUBOTHBIX M 4YCJIIOBCKA, OMOJIOrHYSCKUX




mporieccoB: oOMeHa BemecTB  (MeTabonu3M), HH(pOpMauu U
MIpeBpaIleHHs] SHEPTUH, OpPOKEHUs, aBTOTPOPHOrO U TeTepoTpodPHOTO
TUIOB TNMTaHUs, (POTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meilo3a,
raMeToreHesa, 5SMOpHUOreHe3a, HNOCTAMOPHOHAIBLHOIO  Pa3BUTHS,
Pa3MHOXKEHHUS, UHIUBUYaJIbHOTO PAa3BUTHUS OpraHu3Ma (OHTOIEHE3a),
B3aUMOJCUCTBUSA T'€HOB, TI€TEPO3UCA; JEUCTBUH HCKYCCTBEHHOIO
oTOOpa,  CTaOWJIM3MPYIOLIETro,  JBMXKYIIEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOI0 O0TOOpa; aJJIONAaTPUYECKOr0 M CUMIATPUUYECKOrO
BUZI000pa30BaHusl; BIUSHUS JBWKYIIMX CHJI 3BOJIIOLIMK HA TEHO(DOH]
TOTYJISIUM; TIPUCIIOCOOJICHHOCTH OPraHU3MOB K cpejie OoOHuTaHus,
YyepeloBaHUsl HAIPABJICHUM 3BOJIIOLUM; KPYroBOpOTa BEILECTB MU

IIOTOKa S9HEPI'UH B OKOCHUCTEMAX

ChopMUpOBaHHOCTb YMEHMS BBIIEIATH CYLIECTBEHHBIE MPU3HAKU
BUPYCOB, KJIETOK IIPOKapMOT M JyKapuoT, OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJOB, OMOT€OLICHO30B U IKOCHCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BEIECTB U MPEBpAILEHHs] SHEPIHH B
KJIeTKe, (POTOCHHTE3a, IJIACTUYECKOI0 M HSHEPreTH4ecKoro ooOmeHa,
XEMOCUHTE3a, MHTO03a, Meilo3a, OIUIOAOTBOPEHUS, Pa3BUTHSI U
Pa3MHOXKEHHUS, UHIMBUYaJbHOTO PAa3BUTHUS OpraHu3Ma (OHTOrEHE3a),
60pbOBI 32 CylLIEeCTBOBAaHHE, ECTECTBEHHOI0 0TOOPA, BUA00OPa30BaHUs,
IPUCIIOCOOJICHHOCTH OPraHU3MOB K cCpefe OOWUTaHMs, BIIHSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIIOT'€HHBIX U3MEHEHUI B dKOCHUCTEMax
CBOEM MECTHOCTH, KPYrOBOPOTa BEILECTB U MpEBpAIllEHUs] YHEPIHU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIINE apTyMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJIOTHIO M CHUMBOJMKY JUIS JIOKa3aTelbCTBa
POJCTBAa OPraHU3MOB pa3HBIX CUCTEMATHYECKUX TPYII; B3aMMOCBS3U
OpPTaHU3MOB W cpelnbl OOWTAaHWsS; EIUHCTBA YEIOBEYECKHUX pac;
HE00XO0JIMMOCTH 37J0pPOBOTI0 00pa3a *KU3HU, COXPAHEHUs pPa3HOOOpa3us
BUJOB M HKOCHCTEM KaK YCIOBMsI COCYIIECTBOBAHHUS IPHPOJBI U

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIeHHBaTh HWHMOPMAILMI0 OHOJIOTHYECKOTO
CoJIepKaHUs; WHTEPIPETUPOBATH ITHUYECKHE AaCIEKThI COBPEMEHHBIX
HCcCleIOBaHuH B onooruy, MEIUIIHE, OHMOTEXHOJIOTHH;
paccMarpuBaTth riao6aabHBIE 9KOJIOTHYECKHE poOIeMbI
COBpEMEHHOCTH, (HOPMUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO

ITO3HIIHIO




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
1O BUOJIOI'NHA

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA

buonorusa xax HayKa. ’KuBble cucTeMbl U X HN3YUCHHUC

1.1

1.2

1.3

CoBpemeHnHass OHMOJOTMs — KOMIUJIEKCHAsi Hayka. buojormueckue Hayku U
u3ydyaemble UMM 1poOiembl. DyHAaMeHTaJdbHbIC, NMPUKIATHBIE W IMOUCKOBHIE
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue Owonoru B (OPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kapTuHbl mupa. [Ipodeccun, cBsizanHble ¢ Ouosorueld. 3HaueHue OUOJIOTMH B
MPAKTUYECKOW JIESITEIBHOCTU YEJIOBEKa: MEAUIMHE, CEJIbCKOM XO3SIHCTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

JXKuBble cuctembl Kak mpeAaMer u3ydeHus Ouonoruu. CBOMCTBA KUBBIX CHUCTEM:
€MHCTBO XMMHYECKOIO0 COCTaBa, JUCKPETHOCTb M LEIOCTHOCTh, CIOXKHOCTh U
YHOPSII0YCHHOCTh CTPYKTYPBHI, OTKPBITOCTb, CaMOOpPraHu3aIus,
CaMOBOCIPOU3BEAEHUE, PA3APAKUMOCTh, U3MEHUNBOCTb, POCT U Pa3BUTHE.

YPOBHU OpraHu3alMM JKUBBIX CUCTEM: MOJIEKYJISAPHBIN, KJIETOUYHBIN, TKAHEBbIH,
OpraHu3MEHHBIH, MOMYJISIUUOHHO-BUA0BOM, AKOCUCTEMHBIN
(buoreoneHoTndeckuii), OmochepHbid. IIporecchl, MPOUCXOASIINE B KHBBIX
cucremax. OCHOBHbIE TpPU3HAKU >KUBOTrO. JKu3Hb Kak (opMa CyIEeCTBOBaHUS

MaTCpruun

Mertoabl Ouonornyeckoi Hayku. HaOmioneHue, u3MepeHHE, SKCIEPUMEHT,
cucreMaruszanusa, wetaaHanu3. IloHsTHEe 0 3aBHCHMOII W HE3aBHUCHUMOH
nepemeHHol. [lmannpoBanue skcnepumenTa. [loctaHOBKa M IIpoBepKa TUIIOTES.
HyneBas rumnore3a. Ilonstue BbIOOpKM M €€ goCTOBepHOCTb. Pa3bpoc B
Oouosiornyeckux JaHHbIX. OIlEHKa JOCTOBEPHOCTH MOJYYEHHBIX pE3yJIbTaTOB.
[IpnunHBl HCKaXEHUsT PE3yJbTAaTOB IKCIIEpUMEHTA. [IoOHATHE CTaTMCTMYECKOro

TECTa

Knerka kak Onojorudeckas cucrema

2.1

Krnerka — cTpykTypHO-(yHKIIMOHANBbHAS €AUHMIA XKUBOro. Mcropus OTKpBITUS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. lIBann, M.
[lnetinen, P. BupxoB). OCHOBHbIE NTOJIOKEHUSI COBPEMEHHOM KJIETOUYHOMN TEOPUHU.
MeTo1bI MOJIEKYIISIPHOM M KJIIETOUHOM OMOJIOTUH: MUKPOCKOIHS, XpomMaTorpadus,
anexTpodopes, METO/T MEUYEHBIX aTOMOB, muddepeHnmranbaoe

I_ICHTpI/I(I)yTI/IpOBaHI/IC, KYJBbTUBUPOBAHHUC KIICTOK

2.2

XUMHUYECKUI COCTaB KJIETKU. Makpo-, MUKPO- U yJIbTPaMHUKpPO3JIEMEHTHI. Bona u

et POJIb KaK paCTBOPHUTCII, p€arcHTa, y4aCTHC B CTPYKTYPUPOBAHUHN KIICTKH,




TEIUIOPETy . MuHepanbHbIe BEIIECTBA KIETKH, WX OHUOJOTHYECcKas pOJlb.
Posip kKaTHOHOB U aHMOHOB B KJIETKE.

buonornueckne momumepsl. benku.  AMUHOKHCIOTHBIA COCTaB  OEJIKOB.
Crtpykrypbl OenkoBoi Mousekyibl. IlepBuunas cTpykTypa Oenika, MeNTHIHAS
CBA3b. BropuuHas, TpeTUyHas, 4YETBEPTUUHAs CTPYKTYphl. [leHarypauus.
CaoiictBa 6enxoB. Knaccudukanus 6enkoB. buonorunueckue GpyHKum 6enKoB.
VYrneBoabl. MoHocaxapupl, AMCAXapUbl, OJUTOCaXapuAbl M IOJIHCAXapUIBbL.
OO0muit mnaH cTpoeHuss U (PU3UKO-XUMUYECKHE CBOICTBA  yrJeBOJIOB.
buonorudeckue GyHKIIUU YTIIEBOIOB.

Jlumuael. T'unpodunbHo-runpodoOHbie cBolicTBa. Knaccupukanus JIMOumoB.
Tpurnuuepunsl, dochomunuas, BOCKH, cTepouabl. buonormdeckue (yHKIUU
nunuaoB. OOIMe CBOKWCTBA OMOJIOTHUECKMX MEMOpPAaH — TEKY4YeCTh, CIIOCOOHOCTh
K CaMO3aMBIKaHHUIO, TOJTYIPOHUIIAEMOCTb.

HyxneunoBbie kucinorsl. JIHK u PHK. CrpoeHne HYKIEHMHOBBIX KHCIOT.
Hyxneoruasl. IIpunnun xommnementapuoctu. [lpasuno Yapradda. Ctpykrypa
JIHK — nBoitHas criupans. MecTtoHaxoxaeHue u ouonorudeckue ¢pynkiuu JJTHK.
Bunet PHK. @yukunu PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsi3u B MoJiekyine ATO.
buonoruueckue pynkiun AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX QYHKIIUHU B
kierke. CekBenuponanue JJHK.

CtpykrypHast OHWOJOTHS: OHOXMMHUYECKHE W OHOPU3NYCCKUE HCCIICTOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJI

2.3

Tunsl  kiIeTok: dSykapuoTHdeckas M npokapuotuyeckas. CTpPyKTypHO-
(byHKIMOHATIBHBIE 00pa30BaHUS KIETKH.

Crpoenue mpokapuotuueckoil kineTku. Kierounass cTeHka OakTepuil M apxei.
Oco0eHHOCTH CTpOeHUsi TeTepoTpo(PHON M aBTOTPOPHONW MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapUoT B OMOIIEHO3aX.

Crpoenre M (PyHKIIMOHMpPOBAHHE SYKAPHOTHUECKOM kieTku. Ilnazmatuueckas
MeMmOpaHa (ruiazmanemMma). CTpyKTypa Iuia3Matuyeckoil MmeMOpansl. TpaHcnopT
BEUIECTB uepe3 IUIa3MaTUYeCKyr0 MeMOpaHy: maccuBHbIM  (auddysus,
oOneruénHass nud@y3us), aKTUBHBINA (MEPBUYHBIA W BTOPUYHBIA AKTHUBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PabGota HaTpuii-KaaueBoro
Hacoca. DHJOLUMTO3: MUHOIUTO3, (haronuto3. Dk3ouuto3. Kierounas creHka.
Crpykrypa u GyHKIUU KIETOYHON CTEHKH pacTeHH, rpruOoB.

Hurommazma. Ilutozons. Ilutockener. JIBukeHwe wuTomiaasmel. OpraHoubl
kineTkd. OpHoMeMOpaHHBbIE OpraHOMABI KIJIETKU: DJHJIOIUIa3MaTU4ecKas CeTb
(OIIC), anmapar 'onbmku, TU30COMBI, UX CTpOeHHE M (YHKIMU. B3aumocsszb
O0JIHOMEMOpaHHBIX OpPraHOUAOB KJeTKH. CTpoeHue IpaHyJspHOrO PETUKYIyMa.

Cunte3 pactBopuMBIX OenkoB. CHHTE3 KIETOYHBIX MemOpaH. [mamkuit
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(arpaHynspHBIA) SHAOIUIA3MAaTHYECKUN peTuKyinyM. CekperopHas QyHKUUS
annapara ['ombmku. TpaHcmopr BemiecTB B KieTKe. Bakyoin pacTUTENIBHBIX
kietok. Kierounslii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUIBI KJIETKU: MUTOXOHPHH, IUTACTUBL.

Crpoenne n (pyHKIMHM MUTOXOHApPUN M miactuj. llepBuUuHBIe, BTOPUYHBIC U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOUIUX  IYKapuoT.  XJIIOpOILIACTHI,
XPOMOILIACTBHI, JISMKOIUIACTHI BBICIIMX PACTEHUM.

HememOpannble opranougsl kietku CrpoeHne M (QYHKIUM HeMeMOpaHHBIX
OpPraHouJI0B KJIETKH. Pubocombl. MukpoduiaaMeHTsl. MplieyHble  KIETKU.
MuxkpotpyOouku. Knerounelii neHrp. CTpoeHHE U [BHXKEHHE JKTYTUKOB H
pecHrueK. MUKpOTpyOOUKH LIUTOIIa3MbL. LIeHTpHOIb.

SAnpo. O6Gonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOEHHE U
¢bynkuuu. SnepHbiii OenKOBBIH MaTpuKc. lIpocTpaHCTBEHHOE pPACHOJIOKEHHE
XpoOMOcOM B HHTep(]a3HOM sizipe. benku xpomMaTnHa — THCTOHBI.

Knerounsle BrmoudeHus. CpaBHUTENIbHAs XapaKTEPUCTHKA KJIETOK JYKapHOT

(pacTUTENbHOM, )KUBOTHOM, TPUOHOIN)

AccuMWISIIMSL U JTUCCUMMIISALIUSA — JIB€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOQHBIM M TeTepOTPOQHBIA. YUacTHe KHUCIOpPOoJa B OOMEHHBIX
mporeccax. JHepreTudeckoe obOecrieueHne KieTtku: mpeBpameHne ATD B
oOMeHHBIX Tpoueccax. DepMEHTATUBHBIN XapakTep peakuuidl KIETOUYHOTO
Metabonmu3ma. DepMeHTHl, MX CTPOCHHE, CBOMCTBA M MEXaHM3M JICHCTBUSL.
Kodepmentsl. Otianuns (pepMEHTOB OT HEOPTaHWYECKUX KaTaau3aTopoB. bemku-
aKTUBAaTOpPbl U OENKU-UHTMOUTOPBI. 3aBUCUMOCTb CKOPOCTH (PEepMEHTAaTUBHBIX
peaxiuii oT pa3NUuyHbIX (PaKTOPOB.

[lepBuuHBIl CHHTE3 OpraHMYecKux BelecTB B Kierke. dorocunHtes. Ponb
XJIOpoIiacToB B mporecce (orocuHTeza. CBeroBas u TeMHOBas (asbl.
[IponykTuBHOCTE (QoTOCHHTE3a. BiusHue pa3nuuHbIX (aKTOPOB Ha CKOPOCTh
¢dorocunTe3a. 3HaueHne HOTOCUHTE3A.

XemocuHres. PazHooOpa3ue opraHn3MOB-XEMOCHHTETUKOB: HUTPUPHUIUPYIOLIHE
OakTepuu, >KeIe300aKTepuu, cepoOaKTEPHH, BOJAOPOJHBIC OaKTEepuu. 3HAUEHUE
XEMOCHHTE3A.

AHa’poOHbIe opraHu3Mmbl. Bumer Oposkenus. I[IpomykTel OpokeHUs H UX
UCIOJb30BAHUE YENOBEKOM. AHA’pOOHBIE MHUKPOOPTraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30YIUTETN OOJIE3HEH.

AspoOHBIE OpPraHW3Mbl. DTambl dHEpreTudeckoro oomena. IloaroroBuUTenbHBIN
sTan. [ MMKoamn3 — 6eCKUCIOPOIHOE PACIIETIIICHNE TIFOKO3BI.

buonoruueckoe OkuciIeHHE, WIM KJIETOYHOE JbIXaHHE. Poiab MUTOXOHIpHUH B
mporeccax OHOJIOTUYECKOT0 OKHCJICHHUS. Huknnyeckue peaxuuu.

OxucnurensHoe dochopunupoanue. [IpenmymecTsa a’poOHOro mytu oOMeHa




BEIIECTB Mepe1 aHa3POOHBIM. DPPEKTUBHOCTh SHEPIeTUIECKOTO 0OMEHa

2.5

Peakuuu matpuyHoro cuHTe3a. [IpUHIMI KOMIUIEMEHTApHOCTH B PpEaKLHUAX
MaTPUYHOTO CHHTe3a. Peann3anus HaciaencTBeHHOM nHpopmarmu. I eHeTnyeckuii
KoJI, ero coucrBa. Tpanckpumnuusa — Marpuusblii cuHTe3 PHK. IlpuHnmmnsr
TPAHCKPUIILIMU: KOMILJIEMEHTaPHOCTh, aHTUIIAPAIIEIbHOCTh, ACUMMETPHUYHOCTbD.
Tpancnauus u e€ stanbel. Yuactue TpancnoptHbix PHK B OuocuHTe3e Oenka.
VYcnoBust OuocuHTe3a Oenka. KomumpoBanwe amMuHOKUCIOT. Poms pubocom B
OouocuHTe3e Oenka.

Opranu3zaiiys reHomMa y IpoKapuoT U 3yKapuoT. Perynsuust akTHBHOCTU T'€HOB Y
npokapuot. ['unore3a onepona (P. XKakob, XK. Mano). Perynsauust oOMEHHBIX
IIPOLIECCOB B KJeTKe. KileTo4HbIi roMeocTas.

Bupycsl — HekierouHbsle (OpPMBI JKU3HH M oOnHMraTHeie mapasutbl. CTpoeHHe
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKkTepruodaros.

BupycHbie 3a0oneBanus uenoBeka, KUBOTHBIX, pactenuid. CIIU]J], COVID-19,

conraJibHbIC U MCIUITNMHCKHUC HpO6JI€MI)I

2.6

Knerounsnii mmkn, ero mepuonbl U perymsmusa. HWurepdaza u  MUTO3.
OcobeHHOCTH TIpOIeccoB, MpoTekaommx B uHTEpdasze. [loaroroBka KIeTKH K
nenenuto.  IlpecuHrernueckuit  (HOCTMHTOTMYECKHH), CHHTETUYECKUH U
MOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TepHO/Ibl HHTEP(ha3bI.

Marpuunsiii cunte3 JIHK — permukanusa. Ilpuanunsr perumkanuu  JHK:
KOMIUIEMEHTAPHOCTb, ITOJIyKOHCEPBATUBHBIA CHUHTE3, AHTHUIIAPAUIEIBHOCTD.
Mexanusm permmkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
Tenomepasa. XpPOMOCOMHBIH HAa0Op KIETKM — KapHOTHM. JIUIUIOMAHBIA U
rariou bl - Habopbl XpoMocoM. ['omonormynsle Xpomocombl. IlojoBbie
XPOMOCOMBI.

Jlenenune xietkn — MuTo3. CTaguu MHUTO3a U MPOMCXOASIIUE B HUX IPOLECCHI.
Tunsl MuTo3a. KapnoknHe3 m nurokuHe3. brosornueckoe 3HaueHHE MUTO3A.
Perynsus mutotndeckoro nukia kiaetku. Ilporpammupyemas kierouynasi rudens
— amnomnTo3.

CDYHKI_II/IOHaJ'ILHaH TCHOMHKA

3.1

OpraHI/ISM Kak OMOJIOrHYecKas CHCTEMaA

OOHOKJIETOYHEIE, KOJIOHHAJIbHBIE, MHOTOKJICTOYHBIE OpraHu3Mbl u
MHOTOTKaHEBBIE OPTaHU3MBI.

@dopMBl Pa3MHOKEHHUS OpPraHU3MOB: Oecrojoe (BKJIIOYas BEreTaTUBHOE) |
moioBoe. Bumbl  O6ecmosoro  pa3MHOXKEHHS:  MOYKOBAaHWE, CIOPYJISAIHS,
(dbparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe pa3zmuHosxenue. [lonoBeie kneTku, uiu rametsl. Meio3. Ctaauu menosa.

[ToBenenne xpomocoMm B Meno3e. Kpoccunrosep. bronorndecknii cMpIci Meiio3a




3.2

3.3

1 TI0JIOBOTO Ipolecca. Melo3 1 €ro MecTo B )KU3HEHHOM IUKJIE OPTaHU3MOB.
IIpenzaponpiieBoe pazButue. l'amMeroreHe3 y »XUBOTHBIX. Il0sIOBBIE JKele3bl.
OOpazoBanue U pa3BUTHE TOJIOBBIX KiIEeTOK. CrepMaToreHe3 M OOTEHE3.
Crpoenue mnonoBbIX KieToK. OIIoI0TBOpeHHE W 3MOPHOHAIBHOE pPa3BUTHE
KHUBOTHBIX. CITIOCOOBI OTUIOIOTBOPEHUS: HApY)KHOE, BHYTpeHHEe. [lapTeHorenes.
WunuBunyanpHOEe pa3BUTHE OpraHu3MoB (oHTorene3). Craaum 3MOpHOreHesa
YKUBOTHBIX (Ha mpumepe Jiarymkn). Jpoonenne. Tunsl apodnenus. OcodeHHOCTH
NpoOJieHrs MJIEKOMUTAIONIMX. 3apObIIIeBbIE JUCTKU (racTpylisilus). 3akiaaka
OpraHOB W TKaHEW W3 3apOJBIIIEBbIX JIMCTKOB. B3aMMHOE BIMSHUE 4YacTed
pa3BUBAIOLIErocs 3apoibllia (3MOpUOHANbHAs HMHAYKLMA). 3akjiajka IJIaHa
CTPOEHMS >KMBOTHOIO KaK pE3yJbTaT HEPaApXWUYECKUX B3aUMOJECHCTBUN TI'€HOB.
Bnusnue Ha »MOpHOHATBHOE pAa3BUTHE PA3JIMYHBIX (DAKTOPOB OKpYXkKaromien
Cpelbl.

Poct u pazButue xuBoTHBIX. [locTaMOproHanbHbI nepuoa. [psmoe u Hepsimoe
pazButue. Pa3Butue ¢ meramopdozoM y OECHO3BOHOYHBIX U IO3BOHOUYHBIX
KUBOTHBIX. buoiiornueckoe 3HayeHUE MPSMOrO0 M HENPSMOIO pa3BUTHUSA, HX
pacnpocTpaHeHue B mnpupoje. Tumbl pocta KUBOTHBIX. DaKTOpBl peryisuuu
pocta SKMBOTHBIX M denoBeka. CTaaiuu NOCTIMOPHUOHAIBHOTO pa3BUTHUS Y
YKUBOTHBIX U 4esioBeka. [lepuopl oHTOreHesa yenoBeka.

Pasmuoxxenue wu pasButue pacrenuil. ['ametodutr m cmopodur. Meiios B
KU3HEHHOM TMKJIe pacreHud. OOpa3oBaHuWe cIop B IIpolecce Mekosa.
I'amerorenes y pacrenuil. OIUIOAOTBOpPEHHE U PAa3BUTHE PACTUTEIbHBIX
OpraHu3MoB. /[BoiiHOe OIIOIOTBOPEHKE Y IIBETKOBBIX pacTeHHui. OOpazoBaHue u

Pa3sBUTHEC CEMCHU. MexaHHu3MBbI peryjiannuu OHTOTCHE3a Y paCTeHI/Iﬁ M ) KUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W  pPa3BUTHA TI'CHCTUKHU KaK HaAYKH. OcHOBHEIE
TCHETHYCCKHE IIOHSATHS W CHUMBOJEL 1 OMOJIOrMYHBIE XPOMOCOMBI, AJIJICIBbHBIC
I'CHbI, aJIbTCPHATHWBHBLIC IIPU3HAKH, JIOMHHaHTHBIﬁ u pGIIGCCI/IBHI)II\/JI IIpHU3HAK,
roMo3uroTa, rerepo3urora, 4Yucrad JIMHUA, T I/I6pI/I,I[LI, T'CHOTHII, (I)CHOTI/IH.
OcHoBHbBIE MCTOJABbI I'CHCTHUKU! I‘H6pPII[OJ'IOFPI‘ICCKHI>i, HHTOHOFHHGCKHﬁ,

MOJIEKYJIIPHO-T€HETUYECKUM

Monorubpuanoe ckpemupanue. [lepsbiit 3akoH MeHens — 3akoH enHo00pa3us
rubpuioB mnepBoro mokosieHus. IlpaBuno ngomuHupoBaHus. Btopoill 3akoH
MeHngens — 3akOH paclIelyieHuss MNpu3HakoB. LluTonormuyeckne OCHOBBI
MOHOTHOPUAHOTO CKpelnBaHus. [ umores3a 4MCTOTH raMer.

AHanuzupyrolee ckpemuBaHue. IIpomMeXyTOuHBIM XapakTep Hacl€JOBAHHUS.
Pacmennenne npu3HakoB pY HEMTOJIHOM JOMUHUPOBAHUH.

JlurnbpunHoe ckpemyBanue. Tpetuil 3akoH MeHaenss — 3aKOH HE3aBHCHUMOI'O

HaCJICcJO0BaHUA ITPU3HAKOB. ]_II/ITOJ'IOFI/I‘{CCKI/IC OCHOBBI JAUTU 6pI/II[HOTO




CKpEILIMBaHUS.
CueruieHHoe HacienoBanue mnpuszHakoB. Pabotst T. Moprana. CueruieHHoe
HAacJe0BaHUE T'€HOB, HAPYIICHHE CLEIUICHHUS MEXAy IeHamu. XPpOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIH MEXaHU3M OIpPEIENECHUs Moja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbId U TETEPOraMeTHbIN MoJI. ['eHeTnueckas
CTPYKTypa IIOJIOBBIX XpomocoM. HacienoBaHue mNpU3HAKOB, CLEIUIEHHBIX C
ITOJIOM.

I'enoTun kak uenmoctHas cucrema. [lnenoTponuss — MHOKECTBEHHOE JEHCTBUE
reHa. MHOXXECTBEHHBI ajuieu3M. B3auMOAEHCTBUE HEAJUIEIbHBIX T'€HOB.

Kommnnemenrapuocts. Onucras. [lonumepus
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3.5

BzaumoneiicTBue reHoTUNa U cpebl pu hopmupoBanun (peHotuna. I3MeHYHBOCTb
NpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHbIE IMPHU3HAKU. BUIbl M3MEHUMBOCTH:
HEHACJIeICTBEHHAs U HACJIE/ICTBEHHASL.

MoudukanmonHass ~ W3MEHYMBOCTh.  Pomb  cpembl B (OPMHPOBAHHU
Mo UKAMOHHON H3MeHYnBOCTH. Hopma peakiiuu npusHaka. BapuanuuoHHbli psij
u BapuanmoHHas kpuBas (B. UWoranmncen). CoiictBa MoAU(DUKAIIMOHHOM
W3MEHUYMBOCTH.

['enotunmyeckas n3MeHIUBOCTh. CBOMCTBA T€HOTUITMYECKON M3MEHYMBOCTH. Bujibl
TeHOTUIMYECKON N3MEHUNBOCTH: KOMOMHATHBHAS, MyTaIllMOHHASL.

KomOunartuBHas u3MeHYMBOCTh. Mei03 ¥ TMOJOBOWM Tpolecc — OCHOBA
KOMOMHATUBHOM W3MEHYMBOCTU. POJIb KOMOMHATHBHON W3MEHYMBOCTU B CO3JAHUU
TeHEeTUYECKOro pa3Ho00pa3us B Mpe/esax OAHOro BU/A.

MyTanroHHass U3MEHYMBOCTb. BHUJIbI MyTalluii: T€HHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE W WHIYLMPOBAaHHbIE MYTAalWU. SE€pHbIE M IUTOIUIA3MAaTHYECKUE
Mytaiuu. COMaTHYECKUE | MOJIOBBbIE MyTaIiy. [[pruuuHbl BOSHUKHOBEHUST MYTaIlHIA.
MytareHsl ¥ WX BIMSHME HA OPraHU3MbL. 3aKOHOMEPHOCTH MYTAI[HOHHOTO
npouecca. 3aKOH TOMOJIOTHYECKUX PSIIOB B HAacleACTBeHHOU n3MeHunBoctu (H.H.

BaBI/IJ'IOB). BHCHL[epHa}I U3MCHYHMBOCTDb U HACJICIACTBCHHOCTD

Kapuotun wuenoseka. MexayHapoiHas MporpaMMa HCCIEIOBAaHUA TIe€HOMaA
yernoBeka. MeToapl  HM3y4eHUsT TEHETUKH  YEJOBEKAa: TIEeHEAJOTMYECKUH,
OM3HEILIOBEIN, IUTOTCHETUYCCKUH, MONYJISIITUOHHO-CTATUCTUYECKHIA,
MOJIEKYJISIPHO-TE€HETHYECKU . CoBpeMeHHOE onpeereHue TeHOTHIA:
IIOJJHOT€EHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOILIBIO
[M1P-anamu3a. HacnencrBeHHble  3a00€BaHMS  4ejoBeKa. | e€HHbIE U
XPOMOCOMHBIE 0011€e3HU YEJI0BEKa. bonesnn c HACJIEICTBEHHOU
MPEIPACTIOIOKEHHOCThI0. 3HAYCHHE MEAWIIMHCKOW TEHETUKU B MPEIOTBPAIICHUN

1 JICUCHHH I'eHEeTUYCCKHX 3a00eBanuii yeoBeka. CTBOJIOBBIE KIETKU




3.6

JlomecTukalus U ceseKus. 3apoXkKIeHUE CEIEKIUU U JoMecTuKauu. Yuenue H.M.
BaBuiioBa 0 IeHTpax MPOMCXOXKICHUS U MHOT000pas3usi KyJbTYPHBIX PAacCTEHHH.
Posp ceneximu B CO31aHMM COPTOB pacTeHUM M MOpoA *KUBOTHBIX. CopT, mopoza,
IITaMM. 3aKOH TOMOJIOTMYECKUX PsSJOB B HACIEICTBEHHOW u3MeHunBocTH H.U.
BasuiioBa, ero 3naueHue st CENIEKIIMOHHON pabOThI.

Metoabl  ceneKIMOHHOW paboThl. VICKyCCTBEHHBIM OTOOp: MacCOBBIA H
WHIUBUYAIbHBIH. Ortanel KOMOMHAIIMOHHON CEJIEKIIUH. UcneiTanue
pou3BoauTeNiell Mo noroMcTBy. OTOOpP MO TE€HOTUIY € IOMOILBIO OIEHKHU
(eHoTUNa MOTOMCTBA M OTOOP IO TEHOTHUITY ¢ moMoIbio ananu3a JIHK.
HckyccTBeHHBIN MyTareHe3 Kak METO]l CEIEKIIMOHHOM pa0oThl. PaqnannoHHbIi 1
XUMUYECKMH MyTareHe3 KakK HWCTOYHHMK MyTalMi Yy KyJIbTYpHBIX (opm
opranu3moB. lcnonp3oBaHME T€HOMHOIO pPEJAKTUPOBAHHA M METOJOB
pexomOuHaHTHBIX JIHK 11151 mosrydeHust HCXOAHOT0 MaTepraia Jilsl CeIEeKIIHUH.
[lonyuenne mnomumonnoB. BuyrpuBuooBas ruOpuauzaiys. bim3kopoacTBeHHOE
CKpellrBaHue, WM MHOpuauHr. HepoacTBeHHOE CKpellMBaHME, WM ayTOpPHIMHI.
I'ereposuc u ero npuuussl. Mcnonb3oBaHue rereposuca B cenekuuu. OtnanéHHas
rubpuamsanys. [lpeogonenne Oecruionusi MEXBUIOBBIX THOpUAOB. JlocTikeHus

CEJICKLIMU PACTEHUI U YKUBOTHBIX

3.7

4.1

OOBEKTHI, UCIOIB3YEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIE U TKAHEBbBIE KYJIbTYpHI,
MHUKPOOPraHU3MBbl, HUX  XapakTepUCTHKa. TpaauluoHHAas  OUOTEXHOJIOTUS:
xjie0oneyeHre,  MOJy4eHHE  KUCIOMOJOYHBIX  HPOJIYKTOB,  BUHOJENIHE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTH MHUKPOOHOIOTHYECKUX TEXHOJOTHI.
[IpousBoncTBO ~ Oenka,  aMUHOKHMCIOT M BUTaMMHOB.  VcKyccTBEHHOE
OILUIONOTBOpEHUE. PEKOHCTPYKIMA SHLEKICTOK U KIOHMPOBAaHUE >KUBOTHBIX.
Mertox TpaHCIUTAHTAUUU SAEP KIETOK.

XpoMOCOMHass M Te€HHas HWHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha |
KoHCcTpynpoBanue pexkomOuHaHTHbIX JIHK. JlocTmkeHus W MepCreKTUBBI
XpPOMOCOMHOW M TeHHOM WH)XeHepuu. MeaumnuHckue OUOTEXHOJIOTHH.

Hcnons30BaHHE CTBOJIOBBIX KJIETOK
Cucrema u MHOF006paSI/Ie OpTraHHU4Y€CKOIro Mmupa

buonornyeckoe  pazHooOpazue  opraHu3moB.  CoBpeMeHHas  cuUCTeMa
opranudeckoro wmwupa. IlpuHiunel kimaccudukanuu opraHu3mMoB. OCHOBHBIC
CUCTEMATHYECKHE TPYIIILI OPTaHU3MOB.

OCOOEHHOCTH CTPOCHUS U JKU3HEAEATEIHOCTU OJIHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, 0THOKJIETOUYHbIE TPUObI, OJHOKIETOUYHbIE BOJOPOCIH, IpYyTrHe
IIPOTHUCTHI. KononnanbHbie OpraHHu3MBlI. JIBI/I)KGHI/IG OOHOKJICTOYHBIX OPTraHU3MOB!
amMEOOouAHOE, KI'YTUKOBOE, PECHUYHOE. 3alliTa y OJHOKJIETOYHBIX OPTaHHU3MOB.

Pa3,[[pa)i(I/IMOCTB Y OAHOKJICTOYHBIX OPraHU3MOB. Takcucer




4.2

4.3

4.5

4.6

MHorokJjieTouHble pacTeHUs. B3auMOCBA3b YaCTEH MHOTOKJIETOYHOI'O OpraHU3Ma.
Tkanu, opranbl ¥ CUCTEMbl OPraHOB MHOTOKJIETOYHOIro opranusma. OpraHuszm
Kak enuHoe 1uenoe. TkaHum pacteHuid. TUIBI PacTUTENIbHBIX TKaHEM:
oOpaszoBarenbHast, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAs, MEXaHHYECKas.

OcobenHocty cTpoeHUs, PYHKIUN U pacMoIOKEHUS TKaHEH B OpraHax pacTeHHMA

BereraruBHble U TeHepaTUBHBIE OpraHbl pacTeHU. @YHKIIMU OPraHOB U CHUCTEM
opranoB. Kapkac pactenuil. J[BUKE€HME MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MBI U
Hactuu. llornomieHue BOABI, YIVIEKUCIOTO Tra3a W MHUHEPAIbHBIX BEIIECTB
pactenusimu. [lpixanue pacrenuid. Auddysus razoB yepes3 MOBEPXHOCTb KIETKH.
TpancriopTHble cucTeMbl pacTeHui. Bbinenenwe y pacreHuid. 3ammura y
MHOTOKJIETOUHBIX pacteHuid. Kyrukyna. CpenctBa MacCHUBHOM M XUMHUYECKOM
3amuThl. OUTOHIIMIBI.

PazgpaxxumocTs M perynsiuus y opraHu3mMoB. Pa3gpakuMocTe M peryisiuus y

MHOTI'OKJICTOYHBIX paCTCHHfI. PocToBrIe BeliecTBa U UX 3HAYCHUE

MHoOrok/ieTouHbsle  KMBOTHbIE.  B3auMOCBS3b  4acTe€l ~ MHOTOKJIETOYHOI'O
opraHnusma. TKaHI/I, Oopranbl 1 CUCTCMbI OpPraHOB MHOI'OKJICTOYHOI'O OpraHuU3Ma.
Opranusm kak eauHoe 1enoe. ['omeocrtas. TkaHu KUBOTHBIX W 4YelIOBEKa. THIIBI
KUBOTHBIX TKaHEH: SNUTENHalbHAs, COCIWHUTEIbHAs, MBIIICYHAs, HEpBHas.
OcoOenHoctu cTpoeHHs, (YHKUMH U pacmoiio’KeHUsT TKaHEW B oOpraHax

JKHUBOTHBIX U YCJIOBCKA

Opransl U cUCTEMBI OPraHOB KUBOTHBIX. DyHKIIMU OPraHOB U CUCTEM OPraHOB.
Omopa Tena opraHu3moB. CKeleTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyXHblil 1 BHyTpeHHMH ckeneT. CTpOeHHE U THUIbl COCTUHEHUS
KOCTEH.

JIBM>KEHHE MHOTOKJIETOUHBIX JKMBOTHBIX. IluTanue sxuBoTHBIX. IIuTanme
MTO3BOHOYHBIX JKUBOTHBIX. JlpIxaHue kMBOTHBIX. KoxkHoe abixanue. XKabepHoe u
JIETOYHOE JIBIXaHHUE.

JlpIxaHW€ IO3BOHOYHBIX JKMBOTHBIX. OBOJIOLMOHHOE YCJIOXXHEHHE CTPOCHHS
JETKUX MO3BOHOYHBIX XUBOTHBIX. JlpIXaTenbHas cUCTEMa deloBeKa. MeXaHu3M
BEHTWISIMM JIETKUX Yy NTHI W MIEKONUTAIOMMX. TpaHCHOPT BELIECTB Y
opranu3moB. TpaHcmopT BemecTB y XMBOTHbIX. KpoBeHOcHas cucrema u eé
opranbl.  KpoBeHocHas  cucreMa  TIO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpoBOOOpalieHusl. OJBONIOIMOHHBIE YCIOXKHEHUS CTPOEHUS KPOBEHOCHOM
CHCTEMBI MO3BOHOYHBIX JKMBOTHBIX. BblieneHue y opraHu3zMoB. Boienenue y
XKUBOTHBIX. CoKpaTuTENnbHbIe Bakyosn. Opransl BaeneHus. CBsA3b MOJIOCTHU Tea
C KPOBEHOCHOW M BBIJICINUTEIbHON CUCTEMAMH. BblaeneHue y MO3BOHOYHBIX
KUBOTHBIX. 3allldTa Yy MHOTOKJETOYHBIX JKMBOTHBIX. [lokpoBeI H HX

MIPOU3BOIHBIE.




5.1

PaznpaxkxuMocCTh U perymisust y opranu3MoB. Pa3apakuMoCcTh y OJHOKIETOYHBIX
opranu3mMoB. Takcuchl. Pa3apakuMOCTh W PEryJslus y MHOTOKICTOYHBIX
pactenuii. PocToBbie BelecTBa U MX 3HAYCHUE.

HepBHast cucrema u pedieKTOpHas PErylisilusi Y MHOTOKJICTOYHBIX YKHBOTHBIX.
HepBHas cucrema u e€ oTJensl. DBOMIOIMOHHOE YCIO0KHEHUE CTPOSHUS] HEpBHOM
CUCTEMBI y KUBOTHBIX.

Pazpabotka anroputmMoB u mnporpamMMm s 3¢GHEKTUBHON (HYHKIIMOHATBLHOMN
AQHHOTAIlUM ~ TE€HOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB, MeTab0JI0MOB

MHUKPOOPIraHU3MOB, PACTEHUMN, )KUBOTHBIX U YEJIOBEKA
OpraHusMm 4enoBeKa U €ro 310pOBbE

Opransbl 1 CUCTEMBI OPraHOB yesoBeka. OTenbl TOJIOBHOTO MO3Tra TO3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas nyra. be3ycrnoBHbIE U yCIOBHBIC
peduexcel. I'ymopanbHast peryiasiuss U SHAOKPUHHAs CHCTEMa JKUBOTHBIX U
yesioBeKa. JKene3bl SJHAIOKPUHHON CUCTEMBI U MX TOPMOHBI. [[eficTBHE TOPMOHOB.
B3anMocCBsI3p HEpBHOW M DHIOKPUHHOW cucTeM. [ mmoramamo-runodusapHas

cucrema. Pediekc u pednexropHas ayra. be3ycinoBHbBIE B YCIOBHBIC PEQIICKCHI

5.2
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3amuTa opraHuzMa ot Oosie3Hel. MIMMmyHHas cuctema yenoBeka. KieTouHslii u
TYMOPaJIbHBIA MMMYHHTET. BpOXAEHHBINA, NPHOOPETEHHBIH crenn(uIecKui
umMmyHuTeT. Teopuss  KJIOHaJIbHO-CeleKTUBHOro uMMmyHutera (IL.Dpunux,
®.M.bepuer, C.ToneraBa). BocnamurenbHble OTBETHl OpraHu3sMoB. Poib

BPOKJIEHHOIO UMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€eBaHUI

KpoBeHocHast cucrema u e€ opransl. Cepale, KpOBEHOCHBIE COCY/ABI U KpPOBb.

Kpyru xpoBooOpaiienus. Pabora cepaiia u e€ perynasuus

54

Jpixanue yenoBeka. uddysus razoB yepe3 MoBEpXHOCTh KIETKH. JlpIxaTenpHas
cucteMa deloBeka. JlpIxarenmpHas TOBEPXHOCTh. Perynmsamus  JbIxaHusl.

JIpIxaTeabHbIe 00BEMBI

5.5

5.6

HI/IIHGBapI/ITeJIBHaﬂ CHUCTEMaAa 4YCJIOBCKA. OTI[GJ'[BI MUIICBAPUTECIBHOIO0 TpaKTa.
HI/IH_[eBapI/ITCJ'H)HHe JKCIIC3hI. BHYTpI/IHOHOCTHOe u BHYTPUKIIECTOYHOC

MUIIeBapeHne
ITokpoBel M wux mnpousBoiaHble. Oprasbl BbiaeneHus. Ilouku. Crtpoenue u
¢byHkmoHnpoBanue HeppoHa. OunpTpanus, cekpenuss U 00paTHOE BCACHIBAHUE

KaK MEXaHU3MbI pabOThl OpraHoB BbleseHus. OOpazoBaHuEe MOYH Yy YETIOBEKa

5.7

HBI/I)KGHI/IG JelloBeKa: MbImieuHass cucreMa. CKeleTHBIC MBIIIOBI WU HUX pa60Ta.

CTpoeHHEe U TUITBI COEAMHEHUS KOCTEU

Teopus sBomtonnu. Pazsutne xu3Hu Ha 3emie

6.1

OpomtorimonHas  Teopuss Y. Jlapsuna. IIpenmochbuiku — BO3HUKHOBEHHS

AapBUHHU3MA. Kuznp n Hay4dHasA ACATCIbHOCTb 4. I[apBI/IHa.




JiBmkymue cuiibel 3Botonuu BUaoB no Y. JlapBuHy (BbICOKasi MHTEHCHBHOCTh
pa3sMHOXKEHHSI OpPraHW3MOB, HACJIEJICTBEHHas W3MEHYMBOCTh, Ooprba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBINA 0TOOD).

Odopmnenne cunTernyeckor teopuu sBomronuu (CTD). HeltpanbHas Teopwus
sBomtorn. CoBpeMEHHAs HBOJIOIMOHHAS OMOJOrHs. 3HaYCHHUE BOIOIMOHHON

Teopuu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA

6.2

[Tonmynsimuss Kak ayeMEHTapHas eauMHuua 5BoyoLUU. COBpEMEHHBIE METOJIbI
OLICHKM TI'€HETHYECKOTO pa3HOOOpa3usi U CTPYKTYpbl HONyJsuuid. M3meHeHue
reHooHAa MOMYJSIIMK KakK 3JIEMEHTapHOE SBOJIIOIMOHHOE SBJIEHUE. 3aKOH
reHetTudeckoro pasHoBecus k. Xapau, B. BaitnOepra.

DOnemMeHTapHbIe (QaKTOpPHl (ABWKYIIME CHIIBI) SBOJIONUU. MyTarmoOHHBIN
nporecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeiidp reHoB — ciyuaiiHble
HEHANpaBlIEHHbIE HM3MEHEHUS 4YacTOT ajuleledl B momymsauuax. OQdexr
OCHOBATEJIS. Murparnuu. W3onsmus TOTYJISLIAMN: reorpaduueckas
(mpocTpaHcTBeHHas ), Ornosoruueckas (penpoyKTUBHas).

EctectBennbiii  orOop — HampaBinsoomuid  dakrop sBomonud.  Dopmbl
€CTECTBEHHOTO  OTOOpa: JBIKYIIMH, CTaOUIU3UPYIOLIUH, Pa3phIBAIOLINI
(mu3pynTuBHEI). [TonoBoi 0TOOP.

[IpucrocoOIeHHOCTh ~ OPraHU3MOB  KaK  pE3yJlbTaT  MHKPOIBOJIOLUH.
BosnukHOBeHHe — mpHcnocoOneHuid y  opraHu3MoB.  Apomopdo3sl U
uanoanantanuu. [lpumepsl npucnocobneHuit y opranu3mMoB. OTHOCUTEIBHOCTh
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u cTpykrypa. BunooOpasoBanue kak —pe3yibTaT
MUKposBoJtoIu. M3omsamus — xirodeBoil (akrop BupooOpazoBanus. Ilytu u
CHOCOOBI BUJI000pa30BaHUS: aJJIoNaTpPUUECKOe (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOJIUIUIOUIU3AIIHS,
rudpuansays). JJMTenbHOCTh 3BOIIOLUOHHBIX TPOLIECCOB.

MexaHu3mbl HOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp 3BOMIOLIMOHHON OMONIOTHMHM B pa3pabOTKe HAYYHBIX METOJIOB COXPAaHEHMS
O0ropazHooOpazusi. MUKpPOIBOIIONUSA U KOIBOJIOIMS TMApPa3UTOB U HMX XO35EB.
Mexanu3mbl pOpMHPOBAHUS YCTOMUYUBOCTH K aHTUOMOTHUKAM U CIIOCOOBI O0PHObI

C HeH

6.3

Metoapl M3ydeHUsT MaKpOAIBOMIONWHU. [lal€OHTONOrHYECKHe METOMbl M3YYECHUS
sBoonni. [lepexonubie GopMbl U PUIIOTEHETUYECKHE PSRl OPTaHU3MOB.
buoreorpaduueckue Metoap! u3ydeHus sBomorun. CpaBHeHue (Gropsl U GayHbI
MaTepUKOB M OCTPOBOB. broreorpaduueckue odaactu 3emin. Buasi-sHneMuxu u
PEUKTHI.

3M6pI/IOJ'IOFI/ILICCKI/IC u CpaBHI/ITeJ'ILHO-MOp(I)OJ'IOI‘I/I‘{CCKI/Ie MCTOAbI H3YUCHUA




6.4

SBONIOUMU. ['€HEeTHYeCKHEe MEXaHU3Mbl 3BOJIIOIMM OHTOTE€HE3a W TMOSBIICHUS
OBOJIIOIIMOHHBIX ~ HOBIIECTB. | OMOJIOTHYHBIE W  AQHAJNOTUYHBIE  OpPTaHbI
Pynumenrtapuble  opraHbl M aTaBU3Mbl.  MOJEKYISIPHO-T€HETHYECKHE,
OMOXMMHYECKHME M  MaTeMaTUYeCKWe  METOAbl  W3YYEHHUS  DBOJIOLHUU.
I'omonornunbie TeHbl. COBPEMEHHBIE METOMBI MOCTPOCHHS (PHIOTEHETHYEeCKUX
JIEPEBbEB.

XPOMOCOMHBIE MYTAI[MH U IBOJIIOIHS TEHOMOB.

OO6mue 3akoHOMEpHOCTH (MpaBuia) 3BojronuU. HeoOpaTUMOCTh 3BOJIOLUU.

AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB YBOJIIOIIUU

Hayunble runore3bl MNpPOUCXOXKICHMsSI JKU3HM Ha 3emie. AOHOreHes H
naHcnepMmus. JloHay4Hble IPEACTaBICHUS O 3aPOKICHUM KU3HU (KPEaLlMOHU3M).
'unoTe3a MOCTOSHHOTO CaMO3apOXK/IEHUS KU3HU U €€ ONPOBEPKEHUE ONbITAMHU
®. Penu, JI. Cnamwmannanu, JI. TIlactepa. IIpoucxoxieHue >KU3HU U
acTpoOHOJIOTHS.

OcHoBHbIE 3Tallbl HEOpraHUYecKoM sBoitouuu. [lmanerapHas (reosornyeckas)
HBOJIOLMUS. XUMHUECKass »3BOJIOLUSA. AOHOT€HHBIH CHHTE3 OpraHMYECKUX
BeulecTB u3 Heopranuyeckux. Ombir C. Mumnepa u I'. FOpu. O6pazoBanue
nosmMepoB u3 MoHomepoB. KoauepBartHas runorte3a A.M. OnapuHna, rumnoresa
nepsuuHoro OynboHa JIk. XonpneitHa, reHetuueckas runoresa [. Mémnepa.
Pu6o3umsbr (T. Yek) u rumotesa «vupa PHK» VY. I'mnbGepra. @opmupoBanue
MeMOpaH U BO3HUKHOBEHHE ITPOTOKIIETKH.

Uctopus 3emnu u meronapl e€ uayudeHus. Vckomaemble OpraHMYecKHE OCTAaTKH.
I'eoxpononorust u e€ Meronsl. OTHOCHUTENbHAs M a0OCONIOTHAsE T€OXPOHOJIOTHSL.
I'eoxpoHosIornueckas mkasa: 0HbI, Apbl, HEPUOBL, JTOXH.

HavanpHble sTansl oprannueckoil sBomonuu. [losBieHne u 3BONIONMS MEPBBIX
KJIETOK. OBONIONUA MeTabonu3ma. BO3HMKHOBEHHWE TMEPBBIX OIKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKM KaK aHaJIor MEepPBbIX Ha 3eMJie COOOIIECTB.
CrpomaronuTsl. [IpokapruoThl U 3yKapHOTBHI.

ITpoucxoxaenue 3ykapuoT (CUMOHOTeHe3). ODBOIIOIMOHHOE IPOUCXOXKICHHE
BUpycoB. IIponcxokeHue MHOTIOKJIETOYHBIX OpraHu3MoB. Bo3HHMKHOBeHuHE
OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOJIONMU BBICHIMX pacTeHH. OCHOBHBIE apoMOp(O3bI
pactenuid. Bbixox pacrenuit Ha cyumry. IlosBieHue CHOpOBBIX pacTeHHH U
3aBoeBaHMe MMM cymd. CemeHHble pacTeHus. [IponcxoxkaeHHe IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tamnbl H3BOJNIONMU KUBOTHOTO Mupa. OcHOBHbIE apoMOp(O3bI
KHUBOTHBIX. Benyickas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
tumnoB. [lepBrie XOpaoBbIe )XKUBOTHBIE. JKU3HB B BOJE. DBOJIOLUS TO3BOHOYHBIX.

[Ipoucxoxaenne ampubdbuii n pentwimid. [IporcxoxaeHne MICKOMUTAOIIHUX U
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ntun. [lpuamun xmrodeBoro apomopdosza. OcBoeHUE OECMO3BOHOYHBIMH U
MMO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazBuTune xu3HM Ha 3eMiie IO 3paM U IepuoAaM: apxeil, MpoTepo30M, Najaeo30u,
Me30301, KaiHO30H. OOmas XapakTepUCTHKAa KIWMaTa M TEOJOTHYSCKUX
nporieccoB. [losiBieHNE U paciBET XapaKTEPHBIX OPraHU3MOB. YTIIe00pa3oBaHUE:
€ro YCJIOBHS U BIIUSTHUE HA Ta30BBINA COCTAB aTMOC]EpHI.

MaccoBble BBIMUPAaHUS — 3KOJOTHYECKHE KPHU3UCHI mpoiuwioro. [Ipuuunbl u
CIIEJICTBUSI MacCOBBIX BbIMHpaHU. COBPEMEHHBII 3KOJIOTMYECKUN KPHU3UC, €ro

0COOEHHOCTH

Pasnenst m 3agaum anTtpomonoruu. Meronsl aHTpomnosiornd. CTaHOBIIEHHE
IIPEICTAaBICHUH O MPOUCX0KIEHUH YeoBeka. COBpeMEHHbIE HayYHbIE TEOPUH.
CxoncTBO 4yenoBeka C KUBOTHBIMH. CHUCTEMATUYECKOE IMOJIOKEHUE YEJIOBEKa.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA € JKMBOTHBIMHU:  CPABHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTHYECKHE, (hU3HO0JIOTO-OMOXUMHUYECKHE,
noBeieHueckue. OTInyms yenoBeka oT KUBOTHBIX. [IpsAMOX0XKIeHre U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPON CUTHAJIBHON
CHUCTEMBI.

JBmwxyne cuibl ((akTopbl) aHTPONOreHe3a: OHMOJIOTHYECKHE, COIHAIbHBIC.
CooTHoteHrne ONOIOTHYECKUX U COITUANTBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.
OCHOBHBIE CTaluM aHTPOIOTreHEe3a. ABCTPAIIONUTEKU — ABYHOTHE MIPEIKH JIIOIEH.
YenoBek  yMenblii, IEpBbIE  H3TOTOBIEHUS  oOpyauil  Tpyna. UYenosek
MPSMOXOJISAIIUNA W TIEPBBIA BBIXOA JIOAeH 3a mpenensl Adpuku. Yemosek
reiiienbOepreckuii — oOuUi NpPeJoK HEeaHIEepPTATbCKOro YeslOBeKa M YelloBeKa
pazymHOro. YesnoBek HEaHIEPTANBCKUM KaK BUJ JIIOJEH XOJIOAHOIO KiIUMaTa.
YenoBeKk pa3syMHBIII COBPEMEHHOIO THUIA, JEHUCOBCKUI YEJIOBEK, OCBOCHME
KOHTHMHEHTOB 32 IpenenamMu AQpukH.

DOBONIOIUS COBPEMEHHOI'O ueloBeKa. EcTecTBeHHbII 0TOOp B MOMYJISALUAX
yenoBeka. MyTanMoHHbI nporiecc W noaumopdusm. [lomynannoHHbIE BOJHBI,
apeiid reHoB, MUrpanus U «3pQHEKT OCHOBATENA» B MOMYJISALHUIX COBPEMEHHOTO
YeJioBeKa.

UYenoseueckue pacel. Ilonstme o pace. bonpmme pacel:  eBponeonHas
(eBpasmiickasi), aBcTpajlo-HerpoujHas  (dKBaTOpHUaibHasg), MOHIOJOUIHAS
(a3maTcko-aMepHuKaHCKasi). Bpemsi M IyTH pacceleHHs 4elloBeKa IO IUIaHETE.
EnunctBo  dyenmoBeueckux pac. HayuHas  HecOCTOSITENbHOCTH  pacu3Ma.
[IpucnocoOaeHHOCTh 4YelloBeKa K pa3HbIM YCIOBHUSM OKpYXarolled Cpensl.
Bnusiaue reorpaduyeckoit cpeasl M Apeiipa TeHOB Ha MOPQOJOTHIO U

(I)I/ISI/IOJ'IOFI/IIO YCJIO0BCKa

OKOCHUCTEMBI U MMpUCymue MM 3aKOHOMCPHOCTHU
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Pazpnensl u 3agaun sxosioruu. CBs3b HKOJIOTUU C IPYTUMU HAYKaMHU.
Metoner skonoruu. lloneBeie HaOMIOAEHUS. ODKCIHEPUMEHTHI B  OKOJIOTHUHU:
MpUPOAHbIE U JiabopaTopHble. MoJenupoBaHUe B SKOJOTUU. MOHUTOPHUHT

OKPYIKaIOIIel Cpebl: TOKAIbHBIN, pErHOHAILHBIN U TJ100aTbHBIN

Okosorndyeckue (GakTopbl U 3aKOHOMEpHOcTH uxX JaedcrBus. Knaccudukanums
9KOJIOTUYECKUX  (PAKTOpOB: albmoTuyeckue, OMOTHUECKUE, AHTPOIOTrECHHBIE.
OOme 3aKOHOMEPHOCTH JEHCTBHS 3KOJIOrWdeckux ¢akropos. IIpaBuio
munumyma (K. Ilnpenrens, 0. JIu6Gux). TonepaHTHOCTh. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuoTtndeckue daktopel. CBET Kak sKojoruyeckuii (akrop. JleicTBue pasHbIX
YYaCTKOB COJIHEYHOI'O CIIEKTpa Ha OpraHu3Mbl. OKOJOTMYECKHE TPYIIIbI
pacTeHMil M JKUBOTHBIX [0 OTHOLIEHMIO K cBeTy. CHUrHajibHas poJib CBETa.
doTonepruoausm.

Temnmepatypa kak oskojorumdeckuii ¢akrop. JlelicTBue TemmepaTtypbl Ha
opranusmsl. [ToMKuI0TEpMHBIE U TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHbBIE U
CTCHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak skonorndeckuil ¢akrtop. IIpucnocobnmenus pacreHMH K
noJIepKanuio BoxHoro Oamanca. Kimaccudukamusi pacTeHWid 1O OTHOIICHHUIO K
BoJie. [Ipucmocobenns >KUBOTHBIX K H3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHMsS OpPraHU3MOB: BOJIHAs, HA3eMHO-BO3/YILIHAs, I1OYBEHHas,
ryOMHHAs  NOJNOYBEHHAs, BHYTPUOpPraHu3MeHHas. DU3UKO-XUMHUYECKHUE
OCOOEHHOCTH Cpell OOMTaHMsS OpraHu3MoB. lIpucnocobieHuss OpraHuzMoB K
KU3HU B Pa3HBIX Cpe/ax.

buonoruueckue putmsl. BHeninue u BHyTpeHHHE pUTMBL. CyTOYHBIE U TOJUYHBIE
putMbl. IIpucrnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM YCIIOBHM
KU3HU.

Xuznennnle popmbl opranusmoB. [loHsTHe 0 ku3HEHHON (Qopme. Ku3HEeHHbIE
(GopMBI pacTeHMii: JepeBbs, KyCTApHUKU, KYCTAaPHUYKH, MHOTOJICTHHE TPaBBI,
oJHoJeTHUE TpaBbl. JKu3HeHHbIE (HOPMBI )KUBOTHBIX: THIPOOMOHTHI, T€OOUOHTHI,
a’3poOnoHTBI. OCOOEHHOCTH CTPOEHMS U 00pa3a )KU3HU.

buotnueckue ¢akropsl. Buasl OMOTHUECKHX B3aMMOJCHCTBHUI: KOHKYPEHLHS,
XHUIHUYECTBO, cUMOKMO03 U ero (opmel. [lapazutusMm, xoomnepauus, MyTyaausM,
KOMMEHCAJIN3M (KBapTUpaAHTCTBO, HaxJeOHUYECTBO). Herpoduueckue
B3auMoJeiicTBus  (Tonmueckue, (Qopuueckue, (¢dabpuyeckue). 3HaueHUE
OMOTHMYECKMX B3aUMOJIEHCTBUN U CYIIECTBOBAHHSA OPraHU3MOB B Cpele

oOHWTaHUs. HpI/IHL[I/IH KOHKYPCHTHOI'O UCKJIFOUCHUA

7.3

OKOJIOTUYECKHE XapaKTEPUCTHUKU TTOMYJIAIHUN. HOHYJ'ISIHI/ISI Kak Ouoyornyeckas

cucremMa. Posib HEOTHOPOJIHOCTH cpelibl, PU3NUECKUX OaphepoB U OCOOEHHOCTEH
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OuoJoTUM BHIOB B (DOPMHPOBAHHUH MPOCTPAHCTBEHHON CTPYKTYPHI MOMYJISIU.
OcHOBHBIE TOKa3aTeNu MOMYJSUUU: YUCIECHHOCTb, IUIOTHOCTb, BO3pAacTHas WU
MOJIOBasg CTPYKTYpa, POXKIAEMOCTb, MPUPOCT, TEMII POCTa, CMEPTHOCTb,
MHUTpaLys.

DKkoJyioruueckasi CTpykrypa nonyisuud. OIeHKa YUCICHHOCTH TOMYJISIUH.
JluHaMuKa nomyisuuu U e€ peryisuus. buoTudeckuil NoTeHIUan MOIYJISLUH.
MogaenupoBanre JaWMHAMUKKA —nonyisinud.  KpuBble pocta  YKMCIEHHOCTH
nonynsauuu. KpuBble BbDKHUBaHUS. Perymnsuus 4MCICHHOCTH MOMYJSLUA: pOJb
(akTopoB, 3aBUCANIMX ¥ HE 3aBUCANIMX OT IUIOTHOCTH. OKOJIOTUYECKUE
cTpareruu BUJOB (r- u K-cTparerun).

[Tonsatne 00 »3KoNOrMYECKOW HUINE BUAa. MectooOuTanue. MHoromepHas
MoJenb 3Kkojorndeckod Humm Jk.M. XarunmHcona. Pasmepsl 3KOJOTHMYECKOH
Huiy. [loTennuanbpHas U peaaTu3oBaHHAs HUIIIH.

Bun xak cucrema mnonynasuuid. Apeansl BUIOB. Buasl M uX KU3HEHHbIE
CTpaTeruyd.  3aKOHOMEPHOCTHM  TOBEICHUS W MHUIpPAIlMd  YKUBOTHBIX.

buonornueckue nHBazun JYKCPOAHBIX BUAOB

CooOmiectBa opraHu3MoB. buoneno3 u ero crpykrypa. CBsizu Mexuay
opraHu3mMamMu B OuoOIleHO3e. JKOocHCTeMa Kak oOTkpbiTas cucrema (A.Jlx.
Tencnu). OyHKIIMOHAIBHBIE OJOKW OpPraHU3MOB B JKOCHCTEME: IMPOMYIEHTHI,
KOHCYMEHTBI, peayueHTbl. Tpodudeckue ypoBHH. Tpoduyeckue 1enu U CETH.
Abuotnyeckue 61m0ku 3KocucteM. [TouBbl M mibl B 3KocucTemax. Kpyrosopot
BEIIIECTB U MOTOK YHEPTUU B SKOCUCTEME.

OcHOBHBIE TIOKa3aTeM IKOCUCTEMBI. buomacca u TpOayKIUsa. DKOJOTUYECKUE
MIUPaMHUJIbI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBneHnHble 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cyKieccud. [lepBuuHbie U
BTOPUYHBIE CYKIIECCUM W WX TMPUYUHBL. AHTPOIOTEHHBIE BO3ICHCTBUS Ha
cykneccun. KimmmakcHoe coobmiectBo. bropaznooOpasue u moiaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpuponHble 3KOCUCTEMBI. AHTPONOTE€HHBIE HKOCHUCTEMBI. ATPO3IKOCUCTEMA.
ArpotieHos. Paznuaust Mex1y aHTpOMOT€HHBIMH U MPUPOTHBIMHU IKOCUCTEMAMHU.
Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucteM. ['opozackas diopa u
¢dayna. CuHaHTponu3alus TopoAcKoi (ayHbl. buonornueckoe u X03sIiiCTBEHHOE
3HAUEHUE arpodKOCHCTEM M YpOOIKOCHUCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aUMO/JICHCTBUI OPTraHU3MOB B SKOCUCTEMAX.

[Tepenoc sHepruM M BEUIECTB MEXKIAY CMEXKHBIMU 3KOCUCTEMaMU. Y CTOMYMBOCTh
OpraHuU3MOB, TMOMYJSIUA W SKOCHUCTEM B YCJIOBHUSIX E€CTECTBEHHBIX U

AHTPONIOT€HHBIX BO3JIECUCTBUN

buochepa — oOmemnnanerapHas o0onouyka 3eMiHM, TA€ CYIIECTBYET WU
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cyliecTBoBasia XHu3Hb. YueHue B.M. Bepuaackoro o Ouocdepe. Obnactu
6uocdeps u e€ coctas. KuBoe BeriecTBo 6rocdepsl U ero pyHKIUH.
3akoHOMEPHOCTH cymecTBoBaHus Ouocdeprl. OcobeHHOcTH Ouochepsl Kak
rinobanpHOM  dKocucTeMbl.  J/luHamuueckoe  paBHOBecMe B Ouocdepe.
KpyroBopotbl BemiecTB M OHOr€OXMMHUYECKME LUKl (yryiepoja, a3oTa).
PurmuunOCTS siBNICHMIT B Onochepe.

3onanbHOCTh OMocheprl. [lonarne o 6uome. OCHOBHBIE OMOMBI CYIIM: TYHJpPA,
XBOMHBIE Jleca, CMELIaHHbIE U IIUPOKOJUCTBEHHBIC JIeCca, CTENU, CaBaHHBI,
MyCTBHIHU, TPOMHYECKHUE Jieca, BBICOKOTOphs. KiMMar, pacTUTENbHBIH U
KUBOTHBI MUp OMOMOB CYIIIH.

Crpykrypa U QYHKLIHS XKUBBIX CHUCTEM, OI[CHKAa MX PECYpPCHOIO MOTEHIMAIa U
onocdepHbIX QyHKIUN

DKOJOTHYeCKHe KPU3UCHl U MX MpUUMHbL. Bo3nelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHUe BO3AYIIHOM cpenbl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOJHOM Cpelbl.
Oxpana BoaHBIX pecypcoB. Paspymenne moussl. OXpaHa MOYBEHHBIX PECYPCOB.
N3menenue knumara.

AHTpPONIOT€HHOE BO3JEHCTBUE HA PACTUTENbHBIA M KUBOTHBIA Mup. Oxpana
PaCTHTEIHLHOTO W JKUBOTHOrO MUpa. OCHOBHBIC NMPHUHIIMITBI OXPAHBI MPHPOJIBIL.
Kpacubie xaurun. Ocobo oxpansembie npupoansie tepputopun (OOIIT).
Boranmndeckue cazpl ¥ 300J0THYECKHE TAPKU.

OcHOBHbIE TPHUHIMIIBI YCTOWYMBOTO Pa3BUTHsI YEJIOBEUECTBA W MPUPOIBL.
PammonanbHOE  MPHPOJOINONB30BAaHME W COXpaHEHHE  OMOJIOTHYECKOTO

pazHooOpa3zus 3emin
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