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MOACHUTEJBbHASA 3AIINCKA

[Iporpamma mo ydeOHOMy mipeaMery "buomorus" (mamee - Ouosorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHoBe dDenepaabHOrO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii deneparum,
dI'OC COO, Konnenuuu npenoaaBaHus ydeOHoro mpeamera «buomorus» wu
OCHOBHBIX TIOJIOKEHUH (enepanbHOI paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusi» yray6nénnoro ypoBHsi uzyuyeHus (10-11
KJIACChI) SIBJSIETCA OJHUM W3 KOMIIOHEHTOB IpeAMeTHOW obnacth «EcTtecTBeHHO-
HayuHble TpeameTb». CormacHo mnonoxenusMm DPIOC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
nuddepennpaniii  oOy4eHUsT Ha YpPOBHE CPEAHEro OOIIero oOpa3oBaHUs M
IpU3BaHbl OOECHEUUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIUM, CPEIHUM
O0IIMM, CpPEHUM MpOo(ecCHOHATBHBIM U BBICHIMM 00pa3zoBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MIPUOPUTETHOE peIIeHUE 00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBS3aHHBIX C HpodopueHTanuerdn oOydarouuxcsi U CTHUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAy4yHOI'O 3HAHUA, CBSA3aHHOIO ¢ OMOJOTrHeEH,
MEIUIMHON, 3KOJIOTUEH, ICUXOJOTUEHN, CIIOPTOM WIJIM BOEHHBIM JICJIOM.

[Iporpamma no yueOHoMy mnpenmery "buonorus" ma€rt mpeacraBlieHHE O
Heau M 3aJadax HM3ydeHus ydyeOHoro mnpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeaeisieT o0si3aTesibHOe (MHBAPUAHTHOE) MIPEAMETHOE COAEpKaHue, ero
CTPYKTYpUpOBaHHE IO pa3ieaaM U TeMmaM, paclpeleseHue IO Kiaccam,
PEKOMEHJIyeT TMOCJIE0BAaTeIbHOCTh M3y4YEHUs y4yeOHOro Marepuaja ¢ Y4ETOM
MEXMPEAMETHBIX W BHYTPUIIPEAMETHBIX CBfA3€H, JIOTMKM ydeOHOro mpoiiecca,
BO3PACTHBIX OCOOEHHOCTEeW oOyuwatomuxcsi. B mnporpamme 1o Ouonoruu
pealin30BaH MPUHIUI MPEEMCTBEHHOCTH C M3y4€HHUEM OHOJOTMU Ha YPOBHE
OCHOBHOTO  OO0miero oOpa3oBaHusi, Oyiaromaps 4YeMy IPOCMATpUBACTCS
HaIlpaBJI€HHOCTh HA  TMOCJIEAYIOIIee pa3BUTHE  OHOJOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTAaBICHUNH O 370pOBOM 00pasze >KHU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIIEHUS K OKpyKalolled mnpupoaHou cpeae. B
nporpaMme Mo OHMOJIOTMM TaKKe IMOKa3aHbl BO3MOXHOCTH YYEOHOro mnpeaMera
«buonorusiy B peamuzanuu  TpeboBanuii PIOC COO Kk MIaHHUPYEMBIM
JUYHOCTHBIM, METANpeAMETHBIM W TMPEJAMETHBIM pe3yjbTaTaM OOy4YeHUsS U B
(GOpMUPOBAHUN OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEJIbHON  JE€ATEIbHOCTH
oOyJarolmuxcss MO OCBOCHHMIO COAEpX aHHUS OHOJIOTMYECKOro oOpa3oBaHUs Ha
YpOBHE cpeaHero o01iero oopa3oBaHus.

VYuebnsiii mpeamer «buonorus» Ha ypoBHE cpeaHero oOmero oopasoBaHUs
3aBepuiaeT OuoJoruueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha
paciiupeHre U yriayOsieHue 3HaHMM OOyYaroIIMXCs O KMBOM MpPUpPOJE, OCHOBAaX
MOJIEKYJIIPHON W KJIETOYHOW OMOJIOTHH, SMOPHOJOTMU W OHOJOTHUU PpPa3BUTHS,
TE€HETHKH, CEJIEKIIMU, OMOTEXHOJIOTUU, IBOJIOIIMOHHOTO YYEHUS U DKOJIOTHH.



Nzyuenne yuebHOro mnpeamera «buomnorus» Ha YriyOJIEHHOM YPOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCA K MOCIHEAYIOIIEMY IOJyYEHUIO
Ouonornyeckoro  oOpa3oBaHMsl B By3ax M OpraHu3alusxX  CPEIHEro
npodeccruonanbHoro oopazoBanusa. OCHOBY €ro coJiepKaHusl COCTaBIISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJYYEHHBIX MPU  HU3YYEHUH  OOYYaAIOIIMMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3/eioB OMOJIOTUM HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4aroT pa3BuTue. Tak,
pacmiupeHbl U yriayOneHbl OHMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YENOBEKa, OOIIMX 3aKOHOMEPHOCTAX >KU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOrMYECKUE CBEAEHUS ITPUKIIATHOTO U IOMCKOBOIO
XapakKTepa, KOTOPble MOXHO HCIIOIb30BaTh KaK OPHUEHTHPHI JJIsl MOCIEIYIOUIErO
BbIOOpa mpodeccun. Bo3mokHa Takke HMHTErpanusi OMOJOTHYECKUX 3HAHHUH C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMUA OOYYAIOIIUMHUCS TPH H3YYECHHUH
($u3MKH, XUMHH, Teorpaduy 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydeOHOMYy mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBI U 3BOJIOLUUOHHBINM MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CoryiacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JIJIS JKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, 3BOJIOLMHY OPraHMYECKOro Mrupa Ha 3emiie,
COXpaHEHHUs OMOJOrMYECKOro pasHooOpa3zus IuiaHeTrol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOH OWOJIIOrMH, SMOpPHOJIOTUU U
OMOJIOTMU PAa3BUTHSI, TEHETUKU U CEJIEKUUH, OMOTEXHOJOTMU U CUHTETHYECKOU
OMOJIOrMHY, AKTyalM3UPYIOTCS 3HAHMS OOy4yarolMuXcs MO0 OOTaHUKE, 300JI0THH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3yyaroTcs SBOJIIOLHMOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U y4eHHUE 0 Ouocdepe.

VYueOnsiii npeamer  «buonorus» mpuszBaH  00eceUMTh  OCBOEHHUE
0Oy4aroIMMHUCS OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, TPUHIIUIIOB U MPaBUJI,
JIe)KAIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHHHM, MHOT000pa3MM MU OCOOCHHOCTSX KIETKHM, OpraHu3Ma, MOMYJIsIuH,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHXKEHHUSX, COBPEMEHHBIX
UCCIJIEIOBAaHMUSIX B OMOJIOTUH, IPUKIIATHBIX aCleKTax OMOJOrHYecKuX 3HaHUM. J{is
pa3BUTUSL M TOJAEpXKaHUS HHTepeca oO0ydarommxcs K OHOJIOTMH Hapsay co
3HAYUTENIbHBIM 00BEMOM TEOPETHUECKOI0 MaTepHalia B COAECpPKaHUM MPOTrpamMMbl
no OMOJIOrMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJIEHMS M PAa3BUTHUS
TOM WM MHOW o00nacTu OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOexHBIX
YUEHBIX B PEILICHUE BAKHEUIIUX OMOJIOrMYECKUX U SKOJOTUYECKUX TTPOOIIEM.

[enp u3yuenus yueOHoro npeamera «bruonorus» Ha yriiyOJI€HHOM YPOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM
OpraHu3allid >KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETeHHE YMEHMH
WCIIOJIb30BaTh TH 3HaHUS B (DOPMUPOBAHUM MHTEpeca K OnmpenenéHHoil o0aacTu
poecCHOHANBHON NIeATeNTbHOCTH, CBSI3aHHOW C OWOJIOTHEW, WM K BBIOOPY
y4eOHOTO 3aBEICHHUS IJIs1 TPOIOJDKEHUS OMOJIOTHYECKOTO 00pa30oBaHusI.

JoctmxeHnne 1enu uU3ydeHus yuyeOHoro mnpenmera «buonorus» Ha
yriyOIE€HHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CIeIYIOIINX 3aa4:



OCBOEHHE OOYYAIOIIUMHUCA CHCTEMbI OMOJIOTHYECKHX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHLIETIIMIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTaBISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOCHHOCTSX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMyJIALNs, BUA, OUOreoleHo3, Ouocdepa); 0 BHIAAIOUIUXCS OTKPBITUSAX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH;

O3HAKOMJICHUE OOYy4YaloIIMXCd C METOJaMH TIO3HAHMS >KUBOW MPHUPOIBI:
UCCJIEIOBATENCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJICTOYHOW OWOJIOTUH, SMOPHOJIOTHH W OHWOJOTUM pPA3BUTHSA, TCHETHKUA U
CEJIEKIINM, OWOTEXHOJIOTUM M CUHTETUYECKOM OHOJOrMH, TaJCOHTOJIOTHH,
DKOJIOTMH);  METOAAMH  CaMOCTOSITEJIBHOTO  TIPOBEIEHHUS  OMOJOTMYECKHX
WCCIeNOBaHN B Jjabopatopun W B mpupone (HaOmoaeHWe, HW3MEpEHUeE,
HKCIIEPUMEHT, MOJIEIMPOBAHUE);

OBJIaJIcHHE OOYYalOIIMMHUCA yMEHHUSIMHU: CaMOCTOSTENIbHO  HaXOIWTh,
aHAIM3UPOBATh M MCIOJIb30BaTh OMOJIOTMYECKYI0 HMH(POPMAIIUIO; TOJIH30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM U  COIMATbHO-DKOHOMUYECKHMMH U  SKOJOTUYECKUMHU
npoOjeMaMu 4YeOBEYECTBA; OILICHUBATh IMOCIEACTBUS CBOCH MEATEITLHOCTH I10
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10pPOBBIO U
3MI0POBBIO0  OKPYXKAIOIIUX JIIOACH; OOOCHOBBIBaTH M COONIOAATH  MEPBI
npoPHIaKTUKA MH(QEKIIMOHHBIX 3a00J€BaHUl, MpPaBUIa MOBEACHUS B MPUPOJIE U
oOecrieueHus: 0€30MaCHOCTH COOCTBEHHOM KU3HENEATEIbHOCTH B UPE3BBIYAHBIX
CUTyallWsIX ~ MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa, XapaKTephu30BaTh
COBPEMCHHBIC HAYYHBIC OTKPBITHS B 00JIACTH OHOJIOTHH;

pa3BUTHE Y O0YyYAIOIMMNXCSI UHTEJUICKTYJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH
B TMPOIECCE 3HAKOMCTBAa C BBIIAOIIMMHUCS OTKPBITUSIMH M COBPEMECHHBIMU
UCCJICIOBAHUSIMU B OHWOJIOTHM, PEIIAEMbIMU €10 MPOOJIeMaMH, METO0JIOTHEN
OMOJIOTMYECKOT0 UCCJICI0BAHMS, MIPOBEICHUS AKCTIEPUMEHTAIIbHBIX
WCCJICIOBAHUM, PEIICHHs] OMOJIOTHYECKUX 3a7a4, MOJICIUPOBAHUS OMOJOTUYECKUX
00BEKTOB U MPOIIECCOB;

BOCIIUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJE B
1IEJIOM M K OTJICJIBHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUYECKOH,
TFeHEeTHYECKOM TPaMOTHOCTH, OOIIeHl KyJIbTypbl TOBEJACHUS B MPHUPOJE;
WHTETPAINHA €CTECTBCHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrue  OOYYAIOIIMMHUCS  KOMIIETEHTHOCTH B pPallMOHAJIIBHOM
MIPUPOJIOTIOIB30BaHUN (COOJIIOICHUE TIpaBUJI TOBEICHHUS B TIPUPOJE, OXPaHbI
BUJIOB, KOCUCTEM, OHMoc(ephl), COXpaHEHUHU COOCTBEHHOTO 3I0POBbS U 370POBbS
OKpY)Karolux Jrojged  (coOmromeHuss Mep npodriakTuku — 3a0o0JieBaHUM,
obecrieueHne 0€30MAaCHOCTH JKHU3HEACITCILHOCTH B YPE3BBIYAWHBIX CHTYAITUIX
OPUPOAHOTO ¥  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE HCIOJb30BaHUS
OMONOTUYECKUX 3HAHUM U YMEHUN B TOBCEAHEBHOM JKU3HU;

CO37aHME  YCIOBMW  JUIsi  OCO3HAHHOTO  BBIOOpA  OOYYaIOIIUMHUCS
VIH/INBU1yaJIbHOU oOpazoBarenbHON TPAaEKTOPUHU, CIIOCOOCTBYIOIIEH



NOCIEAYIOUEMY NPOPECCHOHATBHOMY CaMOOIPEICICHNUI0, B COOTBETCTBUH C
VH/IMBUIYIbHBIMU HHTEPECAMH U TTOTPEOHOCTSIMHU PErHOHa.

OO1ee 4ncao 4acoB, OTBEICHHBIX HA M3yYeHHE OMOJIOTHH Ha yriIyOJCHHOM
ypOBHE cpeaHero oobiero oopazoBanusi, coctasisier 204 yaca: B 10 kmacce — 170
yaca (5 yacoB B Hezenmo), B 11 kimacce — 170 gaca (5 4yacoB B HEZIEIIO).

Ot60p opraHu3alMOHHBIX (OPM, METOJOB U CPEACTB OOy4YEHHUS OMOJIOTHH
OCYIIIECTBISIETCS C YU4ETOM CHEIHM(HUKU €ro CoAepKaHWsS W HANpaBICHHOCTH Ha
IpOAODKeHHE OHOJIOTMYECKOTO 00pa3oBaHHs B OpraHU3alUsAX CPEIHEro
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUAI.

OO0s13aTeNIbHBIM YCIOBHEM MPU 00yUYEHUU OMOJIOTHH HA YIIyOJIEHHOM ypOBHE
SBIISIETCS TIPOBEJCHUE JIA0OpaTOPHBIX M MpakTUYecKux pabor. Taxxke ydactue
0Oy4aroluxcs B BBIMOJHEHUH MPOEKTHBIX U y4EOHO-UCCIEN0BATENBCKUX padoT,
TEMaTHUKa KOTOPBIX  OMPEICNACTCSs Yy4YUTelleM Ha OCHOBE HMEIOUIMXCS
MaTepHaTbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUH.



COAEPXKXAHUE OBYUEHUA
10 KIIACC

CopnepkaHrue NpOrpaMMbl, BBIIEIECHHOE KYPCUBOM, HE BXOJHUT B NPOBEPKY
rocynapctBeHHo# urtorooi arrecraruu (I'MA).

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHas OMoJIorus — KOMIUIEKCHas: Hayka. KpaTkas ucTopusi pa3BUTHS
Ovonornu.  buonormyeckue HayKd M HM3y4aeMble  MMH  MPOOJIEMBI.
@yHIaMEHTaJbHbIC, NPUKIAIHBIE W IIOWCKOBBIE HAy4YHBIC HCCICIOBAaHUS B
OHOJIOTHH.

3HaueHue OMOJOruM B (OPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOU
KapTuHbl Mupa. [Ipodeccun, cBsizaHHble ¢ Ouosioruedl. 3HayeHHE OUOJIOTMU B
IIPAKTUYECKON JIESATEIBHOCTH YEJIOBEKA: MEIULIMHE, CEIbCKOM XO3SMCTBE,
IIPOMBIIUIEHHOCTH, OXPAaHe MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapBuH,
VY. TI'apseui, I'. Menaens, B. U. Bepuaackuii, U. I1. ITaBnos, U. . Meunuxkos, H.
. Basunos, H. B. Tumodees-Pecockuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuupbl 1 cxembl: «CBSI3b OMOJIOTMHM C APYrMMU Haykamu», «Cucrema
OMOJIOTUYECKHUX HAYK.

Tema 2. ’KuBble cucreMbl U X H3y4YeHHUE

JKuBble cucTeMbl Kak mpeaMer u3ydeHus Ouonoruu. CBONCTBa >KUBBIX
CUCTEM: €IMHCTBO XMMHYECKOIO COCTaBa, JUCKPETHOCTb U LEJIOCTHOCTD,
CIIO)KHOCTb M YHOPSJAOYEHHOCTb CTPYKTYpBI, OTKPBITOCTb, CaMOOpraHU3aLus,
CaMOBOCIIPOU3BEECHUE, PA3APAKUMOCTb, U3SMEHUYUBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHu3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIM, KIJIIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHbBIH, MOMYJISIIIMOHHO-BUIOBOM, AKOCHUCTEMHBIMN
(bnoreonenoTnyeckuit), Owochepusiii. Ilporecchl, TpoHCXOIANIMEe B IKHUBBIX
cuctemMax. OCHOBHbIE TpPHU3HAKH >KUBOro. JKW3HB Kak (opMa CylIeCTBOBAHUS
Marepun. Hayku, n3yyaromue KMBbI€ CUCTEMBI HA Pa3HBIX YPOBHIX OPTaHU3ALNH.

N3yuyenue xuBbIX cucteM. MeToapl Ouosornueckod Hayku. HaOmronenwue,
MU3MEPEHUE, IKCIIEPUMEHT, CUCTEMaTU3alus, Metaananus. [IoHsaTue o 3aBucuMon n
HE3aBUCUMOM mniepeMeHHOW. IlmaHupoBanue skcnepumenta. [loctaHoBka wu
npoBepka rumnote3. Hynesas runotesa. IloHsitue BBIOOpPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux JaHHbIX. OIll€HKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbraroB. IIpuuMHBI HMCKa)XX€HUs pe3yJbTaroB J3KcrepumeHTa. [loHsAtne
CTaTUCTUYECKOTO TECTA.

JemoHcTpanuu

Tabmunpt u cxembl: «OCHOBHbIE TPU3HAKU >KU3HWY», «buonoruueckue
cuctembl», «CBOWCTBA KUBOW MaTepun», «YPOBHU OpraHU3alMU KUBOH
npupoas», «CTpoeHHe XUBOTHOM KIETKH», «TKaHM MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metosl
V3y4EeHUs )KUBOU IPUPOIBDY.



O6opynoBanue:  jmabopaTopHoe  OOOpyAOBaHWE I TPOBEICHUS
HaOJII0/ICHUM, U3MEPEHHM, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpH
W3YUYEHUH JKUBBIX CHCTEMY.

Tema 3. buoJsiorust KiieTku

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS eAUMHUIIA KuBoro. Mcropus
OoTKphITHS KIIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. I1IBanH,
M. Ineiinen, P. BupxoB). OCHOBHbBIE NOJIO)KEHHUS] COBPEMEHHOM KJIETOUHOMN
TEOPHH.

Metoapl  MOJIGKYJISIPHOM M KIETOYHOM  OMOJIOTMU:  MHUKPOCKOIIHS,
xpomatorpadus, 3mekTpodope3, METOJ MEUEHBIX aToMOB, AU(epeHIInaTbHOE
neHTpudyrupoBaHue, KyJIbTHBUPOBAHUE KIETOK. M3yuenue ¢huxcuposanmvix
K1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOID), «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTHS METOLOB MUKPOCKOTIUIY.

ObopynoBaHue: CBETOBOM MHKpPOCKON, MHKpPOIpEnapaTbl pPacTUTENbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

IIpakTnueckass padora «/I3yueHue METOAOB KJIETOYHOM OuOJIOTUM
(xpomartorpadus, anextpodope3, auddepeHanbHoe EeHTPUGYTHUPOBAHUE,
[1LIP)».

Tema 4. Xumuueckasi Opranu3aums KJICTKH

XUMHUUYECKHI COCTaB KJIETKH. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma um e€ posb Kak pacTBOpUTENIA, pEareHTa, y4acTHE B CTPYKTYpPUPOBAHUU
KJIETKH, TEIUIOPETYIsIuu. MuHepaibHble BEIIECTBA KJIETKH, UX OHOJIOTHYecKas
poJib. PoJib KATHOHOB ¥ AHWOHOB B KJIETKE.

Oprannueckne BellecTBa KIETKH. buosornueckue mnoauMepsl. benku.
AMMHOKHUCIIOTHBIN cocTaB O0enkoB. CTpyKTyphl OenkoBoil MoJekynbl. [lepBuunas
CTpyKTypa Oeika, TMenTuaHas CBs3b. BTopuuHas, TpeTu4Hasi, YeTBEPTHUUHAS
CTpykTypbl. Jlenatypamus. CoiictBa OenkoB. Kiaccudukamuss  OGenkoB.
buonornyeckue GpyHkuun 0enkoB. IIpuonsi.

Yraesoael. MoHOCaxapuabl, AMCaxapyuibl, OJIMTOCAXapUAbl U OJIHCAXAPUIBI.
OO6muit  mmaH cTpoeHuss U (PU3UKO-XMMHUYECKHE CBOMCTBAa  yTIJI€BOJIOB.
buonorndeckue pyHKIIUM YTIIEBOIOB.

Jlunuast. 'uapodunsHo-TUapOPOOHBIE CBOMCTBA. Kilaccudukanus munuios.
Tpurnuuepunbl, QocPoiunuabl, BOCKH, CTepouabl. buonorunueckue QyHKIUN
munuaoB. OO1Me CBOMCTBAa OMOIOTHYECKUX MeMOpaH — TeKy4eCTh, CIIOCOOHOCTH K
CaM03aMbIKaHHUIO, ITOTYITPOHUIIAEMOCTb.

Hyxneunoseie kucnotsl. JJHK m PHK. CrpoeHne HyKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. [lpunnun kommuiementapuoctu. IIpaBuno Yapradda. Crpykrypa



JIHK — nBoiinas cnmpans. Mectonaxoxnenue u Oouonorndeckue pynakmuu JTHK.
Buael PHK. ®yukunu PHK B kietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUUKU, UX (DYHKIIMH B
kietke. /Jlpyeue wuyxneozuompugocgpamovr (HT®P). CexenupoBanue JIHK.
Memoowl eenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykTypHas Ouoisiorusi: OMOXMMUYECKHe U OMO(U3NYECKUE UCCIIEIOBAHMS
CocTaBa W MPOCTPAHCTBEHHOM CTPYKTYpbl OuOMONeEKyl. Mooeruposanue
CmMpyKmypbol U QYHKYUll OUOMONEKY U Ux Komniekcos. KomnvromepHuiti ouzatin u
opeaHudeckull cunmes GUOMOJIEKY]L U UX HENPUPOOHBIX AHATLO208.

JleMoHCTpanun

[Toptpersr: JI. [lomunr, [Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Caurep, C. [Ipy3unep.

Huarpammsbl:  «PacripeneneHue XUMHUYECKMX 3JEMEHTOB B HEXKHBOHU
npupoie», «PacnpeneneHne XuMHIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubl u cxembl: «llepuoandeckass Tabnuia XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKyJbl BOIb», «BemectBa B coctaBe OopraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYJb», «CTpoeHHE MOJEKYI
yrieBooBy, «CTpoeHre MoyeKyn JUnuaoB», «HyKIEeMHOBBIE KHUCIOTBIY,
«Ctpoenue Monekyiasl ATO».

OOopynoBaHKE: XUMUYECKAs IOCYAa U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHUE OCJIIKOB C TOMOIIbIO KAaU€CTBEHHBIX
peaKuumny.

JlaGoparopuass  padora  «lccrmenoBaHne — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u GQyHKUMH KJIETKH

Tumnbel KIETOK: 3yKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

CrtpoeHre mpoKapruoOTUIECKOM KileTku. KitlerouHast cTeHKa OakTepuil U apXxeil.
Oco0eHHOCTH CTpPOEHMsI TEeTepoTpOo(dHON W aBTOTPOPHOU MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib POKapHuoOT B OMOIIEHO3aX.

Crpoenue u (GyHKIIMOHUPOBAHUE AYKapUOTUYECKOM KJIETKHU.
[Mnazmatuueckass wmemOpana (mmasmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHCHOpT BEIIECTB uepe3 IMIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIN
(muddysus, obneruénnas auddysus), akTUBHBIA (NEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). Ilomynponunaemocts MeMmOpanbl. Pabota Hatpuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, ¢aroruros3. Dk3ouuTo3. Kierounas
cteHka. CTpykTypa ¥ GyHKIIMU KJIETOYHOW CTEHKH pacTeHU, TpUOOB.

[utomna3ma. [{uto3omne. [lutockener. [ABmxenue nuroriazMbl. OpraHouasl
kietkn. OmHOMeMOpaHHBIE OPTaHOWIBl KIETKH: JHAOIUIAa3MAaTHYeCKash CeTh
(OIIC), anmapar T'onbmku, TU30COMBI, UX CTpoeHHe W (QyHKIUH. B3auMocBsi3b
OJTHOMEMOPAHHBIX OPTraHOUAOB KieTKH. CTpoeHHE TPaHYISIPHOTO PETHKYJIyMma.
Mexanuszm nanpasnenus 6enxoe ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3



KJIETOYHBIX ~ MeMmOpaH. [mankuii  (arpaHynsipHbIA) — 3HIOMJIA3MATUYECKUN
peruxkynyM. CekperopHas GyHKIUs ammapara ['oabmku. Moougurayus benkos 6
annapame [ onvoxcu. Copmuposka 6enxkos 6 annapame [ onv0xcu. Tpancmopt
BEILIECTB B KJIeTKE. Bakyonn pacturenbHbIX KieToK. Knetounsiii cok. Typrop.

[IonyaBTOHOMHBIE  OpPraHOWABI  KIJIETKH:  MUTOXOHJPWUH,  IIJIACTUIBI.
Ipoucxoscoenue mumoxonopuii u nracmuo. Cumouoecenes (K.C. Mepeorckosckuii,
JI. Mapeynuc). Ctpoenue W (QyHKIMHM MHUTOXOHIpUM U miactul. [lepBuunsie,
BTOPUYHBIE W  CIIOXKHBIE  TJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEMKOIIIACTHI BHICIIMX PACTEHUMN.

HememOpanubie opranouapl kiaetku CTpoeHue W (PYHKIIMM HEMEMOpPaHHBIX
OpraHOUJI0B KJIETKU. Pubocomsl. IIpomeosicymounvie Qunramernmul.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBIIICUHBIE  KIETKH.
Axmunogvle KOMNOHenmbvl HeMblueunblx Kiemok. MukpotpyOouku. KieTouynsrit
neHtp. CrpoeHwe U JBWIKEHHUE JKTYTUKOB W pecHUYeK. MHUKpOTpyOOUKH
nuToruiasmel. LleHTpuons. benxku, accoyuuposanuvie ¢ MuKpopuiameHmamu u
muxpompybouxamu. Momopnvle Oenxu.

Anpo. O6osouka siapa, XpOMATHH, KapUOILIa3Ma, SAPBIINIKU, UX CTPOEHUE U
bynkuun. SnepHbiii O0enkoBbIM MaTpuKkc. IIpocTpaHCTBEHHOE pacIONOKEHUE
XpOMOCOM B HWHTep(azHOM sape. Iyxpomamur u 2eemepoxpomamut. benxu
XpOMaTuHa — THUCTOHBI. Jlumamuxa sdepHou 00010YKU 6 mumose. oepmbiii
Mpancnopm.

Kinerounsle BkitoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JleMoHCTpauumn

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

Tabmuupl U cxembl: «CTpoeHUE SyKapuOTHUECKOW KieTkn», «CTpoeHue
JKUBOTHOM  KJIETKW», «CTpoeHHEe  pacTUTENbHOM  KieTKn», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPUOTUUECKOMN KIETKI.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKpPOIpENnapaThl PacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpPOIIpEenapaThl OaKTepUabHBIX KIETOK.

JlabopaTtopnasi padora «M3ydeHue CTpOEHHUS KIETOK Pa3IMYHbIX
OpPTraHU3MOBY.

IIpakTuyeckas padora «3ydeHne cCBOMCTB KJIECTOUYHON MEMOpPAHBI.

JlaGoparopnass padora «lccienoBaHue mia3mMoyi3a M JETUIA3MOJIM3A B
PACTUTENBHBIX KIETKAX).

IIpakTuueckass padora  «l3ydyeHue  JBWKEHHS  UUTOIUIA3Mbl B
PaCTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpPeBpalleHie JHEPTUHU B KJIeTKe

AcCUMMIIALINS U AUCCUMUIISILIUS — IBE€ CTOPOHBI MeTabonu3Ma. Tunsl oOmMeHa
BCIIECTB: aBTOTPO(MHBI W TeTepoTpOdHBIA. YUacThe KHUCIOpPOJa B OOMEHHBIX
mpoiieccax. JHepreTuueckoe obOecrnieueHne KieTku: mnpeBpamnieane ATD B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep pPEaKIuid KJIETOYHOTO
Metabomusma. DepMeHTBI, WX CTPOCHHE, CBONCTBA W MEXaHH3M JICHCTBUS.



Kodepmentsr. Otnuuns pepMEHTOB OT HEOPTaHUYECKUX KaTaIM3aTOPOB. benku-
aKTUBATOPbl M OEJNKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATUBHBIX
peakiuii OT pa3IMUHbIX (PAKTOPOB.

[lepBUYHBII CHUHTE3 OpraHUYECKUX BelieCTB B KieTke. DOTOCHHTES.
AnokcueenHvllti U oxcueeHHbl omocunmes y obaxmepuil. Ceemocobuparowue
nUSMeHmMbl U NUSMEHMbl PeakyuoHHo2o yermpa. Poib XJI0OporiacToB B mpolecce
dborocunTe3a. CBetoBas u TeMHOBas ¢aspl. Pomoovixanue, Cs., Cs. u CAM-munwvi
gpomocunmesa. IlpogyktuBHOCTh (poTOCHHTE3a. BnusHue paznuuHbIX (aKTOPOB
Ha CKOpOCTh (poTocmHTE3a. 3HAUeHNE (POTOCUHTE3A.

XeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpuuLIupyromue OaKTepuH, XKele300aKTepuu, CcepoOaKTEepHH, BOJOPOIHbBIC
OakTepuu. 3HAUYEHHUE XEMOCHUHTE3a.

AHa3poOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U HX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTUU U BO3OYAUTENN OOJIC3HEH.

AspoOHbIe OpraHU3MBI. Otanbl HYHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN ATaN. [ THMKOIN3 — OECKUCIOPOTHOE PACHICITUICHUE TITIOKO3bI.

buosiornueckoe OKUCIEHUE, WU KIETOYHOE JAbIXaHue. Pojib MUTOXOHAPHIA B
npoiieccax ouonoruyeckoro okucienus. [{uknnueckue peakuuu. OKUCIUTETbHOE
dbochopunupoBanue. Ouepeuss memoOpanHo2o epadueHma npomoros. Cunmes
ATD: paboma npomonnou ATD-cunmaszwl. IlpeuMyniecTBa a’poOOHOTO IMYTHU
oOMeHa BellecTB nepea aHadpoOHbIM. DP(HEKTUBHOCTH YPHEPTETUUECKOTO 0OMEHA.

JleMoHCTpauumn

[Toptpersr: k. IIpuctnu, K. A. Tumupsaszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabnuipl 1 cxembl: «POTOCUHTE3», «IHEpreTuueckuit oomen», «buocunres
oenka», «Ctpoenue pepMeHTa», «XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpPYIOBAaHHUE JII MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopuass pabGora «/3yueHue  KaTaIUTUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTajasbl).

Jlabopatopuass pabGora «/3ydyeHue (HEpMEHTATUBHOTO pACIICTICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue mporieccoB  (OTOCHMHTE3a U
XEMOCHHTE3a».

JlaGopaTopHasi padora «CpaBHeHHE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciencrBennasi uHgopmanus U peajn3anus eé B KJIeTKe

Peakuun mMatpuuHoro cunrtesa. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpPUYHOIO CHHTe3a. Peanuszanus HacineAacTBeHHOW nHpopmanuu. ['eHeTnueckuit
KOJI, €ro cBoucTBa. TpaHckpunius — MarpuuHbli cuHTe3 PHK. IlpuHumme
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUMAPAILIETbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.



Tpaucnsus u e€ stansl. Yuactue TpancnoptHbix PHK B Onocunrese 6enka.
VYcnoust O6uocunrte3a Oenka. KomupoBanue amuHOkucior. Ponb pubocom B
OunocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MIPOKApUOT U 3YKApHUOT. Peryisius akTUBHOCTM I'€HOB Yy MNpOKapuoT. l'mmoresa
onepoHa (®. Kako0, XK. Mano). Monexynapuvie mexanusmovl IKCHpeccuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus oOMEHHBIX
IIPOLIECCOB B KieTKe. KiieTounblil romeocTas.

Bupycel — HekiieTouHbie (hOPMBI JKU3HU U 00JIUTaTHBIC TTapa3uThl. CTpocHME
MPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. KusHeHHblll YUK
JHK-cooepocawux eupycos, PHK-cooepoicawux eupycos, o6akmepuoghazos.
Obpamnas mpanckpunyus, pegepmasa, UuHmezpasa.

Bupychbie 3a0oeBanus 4enoBeka, )KUBOTHBIX, pactenuit. CIIN]/, COVID-
19, conmanbHbie 1 MEAUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmezpayus u anaruz donvuux maccusos («bigdatay)
CMPYKMYpHuIX Ouonocudeckux oannvix. Hanomexunonoeuu 6 buonocuu u meouyuHe.
IIpoepammupyemvie hynkyuu denxos. Cnocobsvl 00cmasKu 1ekapcms.

JlemoHcTpanuu

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

Tabmuiel 1 cxembl: «brocuHTe3 O€nKay, «I'eHeTHYeCKHi Koy, «Bupych»,
«bakrepuodarm».

IpakTuyeckast padora «Co3gaHue MOJEIN BUPYCA.

Tema 8. 7ZKu3HeHHbI HUKJI KJICTKHU

Knerounslii 1uki, ero mnepuoabl M peryisuusa. Wurtepdaza um  MuTos.
Oco0eHHOCTH TMpolieccOB, MpoTeKawIux B HHTepdaze. [loaroroBka KIETKH K
nenenuto.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTUYECKUI) TIEPUO bl UHTEP(DA3HI.

Marpuunsii cunre3 JHK — permmukanms. Ilpunnunsr perumkanuu JHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIM  CHUHTE3, aHTUNAPAIUIEIbHOCTb.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Ternomepsl u

TeoMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbld  HaOOpHl  XpoMocoMm. ['omonioruuHbie XpoMocoMbl. [lonoBbie
XPOMOCOMBI.

[enenne xmerkn — wmutTo3. CTaguy MHUTO3a MU TPOUCXOIAIINE B HUX

nporeccel. Tunel muto3a. KapuoknHe3 u nuToknHe3. buosiorndyeckoe 3HaueHUe
MHUTO3A.

Peryssiiiuss MUTOTHYECKOro IMHMKJIA KiIeTKd. IIporpaMMupyemMasi KiieTOUHas
rudesb — anornTo3.

KrneTouHnoe sapo, XpoMOCOMBI, (YHKI[MOHAJIbHAs TEHOMHKA. Mexanusmol
npoaughepayuu, oughgepenyuposku, cmapenus u eubeau kKiemok. «lL{ugpposas
K1emKay — ououHgopmamuyeckue mooenu QyHKYUOHUPOBAHUS KIEMKU.

JlemoHcTpanuu



Tabmuubr u cxembl: «KU3HEHHBIA UK KIETKW», «Mwuto3», «CtpoeHue
xpomocomy, «Permkanus JHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOIpenapathl: «MHUTO3 B KJIeTKax
KOpELIKA JIYKa».

JlabopaTtopnass  pabdora  «l3ydyeHme  XpoOMOCOM  Ha  TOTOBBIX
MHUKpOIpenapaTax».

JlabopaTtopnas padora «HabmoneHre MuTo3a B KJIETKaX KOHUYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpEnaparax).

Tema 9. CTpoeHue u GyHKUMH OPTaHM3MOB

buonoruueckoe pazHooOpaszue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH  CTpOCHHMSI W JKM3HENEATEIBHOCTH  OJHOKJIETOUHBIX
opranu3moB. bakTtepuu, apxew, OJHOKJIETOYHBbIE TPUOBI, OJHOKJIECTOUHBIC
BOJIOPOCIH, APYrue MpoTUCThL. KoJIOHWAIbHBIE OPTaHU3MBI.

B3auMocBs3p 4acTeli MHOIOKJIETOYHOIO OpraHusma. TKaHW, OpraHel U
cucTeMsl opraHoB. Opranusm kak enuHoe nenoe. ['omeocras.

Tkanu pacreHuil. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHas,
MOKPOBHAs, MPOBOJSAINAS, OCHOBHas, MexaHWdyeckas. OCOOCHHOCTH CTpPOECHWUS,
GyHKUMNA U PacoNIOKEHHS TKaHEH B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M Y€JOBEKAa. T[HWIbI KUBOTHBIX TKAHEW: AMUTEIUAJIbHAs,
COCJIMHUTENbHASA, MbIIIEYHasi, HepBHasg. OCOOEHHOCTU CTpOEHUs, (PYHKUUH H
PACITOJIOKEHUS TKAHEN B OpPraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratnBHple M TeHEpaTHMBHBIE OpraHbl pacteHud. OpraHbl u
CUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMKA OPTaHOB U CUCTEM OPTaHOB.

Onopa tena opranu3moB. Kapkac pactenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHMH ckeneT. CTpoeHune u
TUIIBI COEAUHEHUS KOCTEM.

JIBmxeHne  opraHu3MoB. JIBH)KEHHWE  OJHOKJIIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KI'YTUKOBOE, PECHUYHOE. J[BM)KEHHME MHOTOKJIETOUHBIX PAaCTEHUML:
TPOIIU3MBI M HACTUHU. JIBHJKEHME MHOTOKJIETOUHBIX >XUBOTHBIX M YEJIOBEKA:
MbInieuHas cucrema. Pediekc. CkeneTHbie MBIIIIBI U UX padoTa.

IIutanne opranuzmoB. IlorjomieHue BOABI, YIJIEKMCIOrO Ta3a W
MHHEPAJIbHBIX BEUIECTB pacTeHUsIMU. lIuTaHue xMBOTHBIX. BHyTpuUIIOJIIOCTHOE U
BHYTPHUKJIETOUYHOE nuuieBapeHue. [Iutanne mo3BOHOYHBIX KUBOTHBIX. OTHEIBI
MUILIEBAPUTENBHOrO TpakTa. [lnmeBapurenbHble kene3bl. [lnmeBapuTenbHas
CUCTEMA YEJIOBEKA.

Hpixanue opranu3mMoB. Jlpixanue pacteHuit. J{pixanue xuBOTHBIX. [{uddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIeTKU. KoxkHOoe fapixanue. J[pixarenbHas OBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(prxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUSI JIETKUX TO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHass cucrema 4esioBeka. MeXaHu3M BEHTWISIUAHU JETKUX y MTHL U
MJIeKonuTaromux. Perymsius apixanus. JlprxaTenbHbie 00bEMBI.



TpaHCIIOPT BEIIECTB y OpPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHM.
TpancropT BemecTB y KUBOTHbIX. KpoBeHOCHas cucrema W €€ OpraHbl.
KpoBeHocHasi cucTteMa TIO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE cOCyAbl M KpoBb. Kpyrum kpoBooOpalieHus. IBOJIIOIMOHHBIC
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CUCTEMBI MO3BOHOYHBIX >KUBOTHBIX. Pabora
cepala u €€ peryisiuus.

Beinenenne y opranu3mMoB. Beigenenue y pacteHud. Beigenenue y
*KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Opranbl BblaesieHus. DunbTpanus,
CEKpelMs U 00paTHOE BCACHIBAHME KAK MEXAaHH3Mbl Pa0OThl OPTaHOB BBIACICHUSI.
CBs13b MOJIOCTH TeJa C KPOBEHOCHOM M BBIJIETUTENBHONU cUCTEMaMU. Brinenenue y
MMO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne u GyHKIIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpbI
OakTepuil M WUCTHI MPOCTEHIIMUX. 3aluTa Yy MHOTOKJIETOYHBIX pAacTEHUM.
Kyrtukyna. CpeacTsa macCUBHOM M XUMHUYECKOU 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M HX MPOU3BOAHBIE.
3amura opranu3Ma oT OojesHeil. MimmyHHas cuctema uenoBeka. Kiierounslii u
TYMOPJIbHBIA UMMYHHUTET. Bpokn€HHbli U npuoOpeTéHHbI crenuduueckuit
UMMYHUTET. Teopusi KIOHaIbHO-celeKkTuBHOro ummyHuteta (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocanurenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIAEHHOTO
UMMYHUTETA B PA3BUTUH CUCTEMHBIX 3a00JIE€BaHUM.

Pazmpaxxumocte ©  perymsiudss 'y OpraHu3sMoB. Pazgpaxumocts y
OJIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpaxuMocTs W peryiasiuus y
pacteHuid. POCTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOM CUCTEMBI
y JKUBOTHBIX. OTIENbl TOJOBHOTO MO3Ta MO3BOHOYHBIX KMBOTHBIX. Pediexc u
pednexropHas nyra. bezycioBHbie U ycIOBHBIE pe(IIeKCHI.

['ymopanbHas perysanus U SHAOKPHUHHAs CUCTEMA YKMBOTHBIX M YEJIOBEKA.
JKenespl DHIOOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleMCTBUE TOPMOHOB.
B3auMocCBs3p HEpBHOW M SHIOKPUHHOW cuCTeM. [ umoTtanamo-runogusapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabnuupl u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocrermme», «Oprasbl LBETKOBBIX PACTEHUI,
«CHucTeMbl OpPraHoB MO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHEE CTpOECHHUE
HaceKoMbIx», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue ctediisy,
«CTpoeHue JNHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YelOBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHUCTEMA, «HepBHas CHUCTEMAY, «Koxay, «MBpI11euHast CHUCTEMAY,
«BpraenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOeHUE MBIIIIbDY,
«Ammynurer»,  «KuiieuynomonoctHele», «CxeMa  MUTaHUS  PACTECHUN»,



«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpOEHUE THUIPBDY,
«CtpoeHue minaHapumn», «BHyTpeHHee CTpoeHue HO0KIEBOro uepsi», «HepBHas
cuctema peio», «HepBHas cucrema sarymku», «HepBHas — cucrtema
npecMblkatomuxcs», «HepBHas  cucrema  nruny, «HepBHas — cucrema
MJIeKonuTarmux», «HepBHas cuctema yenoBekay, «Pediekcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpenapaThl OJIHOKIECTOUYHBIX
OpraHMW3MOB, MUKPOIIPENApPaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJIJIEKIIMU
HACEKOMBIX, UIJIOKOXXHUX, *UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHMI pa3HBIX OTHAEJOB, BJIAXHBIE MpENapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opya0oBaHUE I IEMOHCTPAIMH MIOYBEHHOTO ¥ BO3YIIHOTO MMUTAHUS PACTEHUH,
pacIIeTuIeHus KpaxMaiia U OeIKOB Mo IeicTBHEM (epPMEHTOB, 000OPYAOBAHHE IS
JIEMOHCTPALUK OMBITOB MO U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKHUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUMN, MOJIEIIH TOJIOBHOTO MO3ra Pa3IMYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TKaHEeW paCTCHHIN.

JlabopaTopHasi padora «/3yueHne TKaHEeW )KUBOTHBIX».

JlaGopaTopHasi padora «/3yueHne opraHoB IBETKOBOI'O PACTCHUS».

Tema 10. PazmHokeHUe U pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OPraHu3MOB: Oecriosnoe (BKIIOYas BEreTaTUBHOE) U
noysioBoe. Buasl  0ecronoro  pa3MHOXEHHUSA:  IOYKOBAaHUE,  CIOPYJISIUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pasmuoxkeHue. [lonoBble kieTku, wiM rametsl. Meno3. Craauun
Mmeno3sa. [loBenenne xpomocoM B menose. Kpoccnarosep. buonorndecknii cMbICIT
M€i03a M TIOJIOBOrO Ipolecca. Melo3 W €ro Mecto B KU3HCHHOM IIMKIIE
OpTaHU3MOB.

[IpenzaponeiieBoe pasButue. ['amerorenes y suBOTHBIX. [10J10BBIE KeENE3bI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMmarorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun 3MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenwe. Tumbsl  apoOseHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JAPOOJICHUS MIIECKOMMUTAIOMINUX. 3apOBIINICBBIC JIMCTKU
(ractpynsnus). 3akiiajika OpraHOB M TKaHEHW U3 3apOJIbIIIEBHIX JIUCTKOB. B3anmHoe
BIIMSIHUE YacTel pa3BUBAIONIETOCS 3apojbliia (dMOpHUOHATbHAS WHIYKIHSA).
3akyagka TUlaHA CTPOCHHUS JKMBOTHOTO KakK pPe3ylbTaT HEpapXUUYECKUX
B3aMMOJICUCTBUII TEHOB. BriusHue Ha SMOpPHOHANIBHOE pa3BUTHE Pa3TUYHBIX
(haKTOpPOB OKpYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. I[locTamOpuoHanpHBI mepuoa. llpsmoe wu
HempsiMoe pa3BuTue. Paszputue ¢ wmetamopdo3oM y OECMO3BOHOYHBIX U



MO3BOHOYHBIX JKMBOTHBIX. DBHOJOrMyeckoe 3HA4Y€HHE NPSIMOr0 W HENPSMOIo
pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THIBI pOCTa KUBOTHBIX. DaKTOPHI
peryJsiiuy pocTa >KMBOTHBIX U YesioBeka. CTaguu MocTIMOPUOHAIBHOTO pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [leprnoasl oHTOreHe3a yenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHue u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpasoBaHue crop B Ipolecce Menosa.
['ameTtorene3 y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opranu3moB. JIBoifHOE OIIOIOTBOPEHHE Yy IIBETKOBBIX pacTeHuil. OOpazoBaHue u
pa3BUTHE CEMEHHU.

MexaHu3MBbI pEryJIALA OHTOT€HE3a Y PACTEHUI U )KUBOTHBIX.

JleMoHCTpanumn

[Toptpetsr: C. I'. HaBamun, X. [lIneman.

Tabmunpel U cxembl: «BereraTuBHOE pa3MHOXKEHUE», «Tuibl Oecnoaoro
pa3MHOXKEHUD», «Pa3MHOXKEHUE XJIAMUIOMOHAb», «Pa3MHOMXEHHE SBIIIECHBI»,
«PazMHOXkeHue ruape», «Menos», «XpoMmocoMmsel», «I'amerorenes», «CtpoeHue
AWLEKIETKH U criepMaro3ounay, «OCHOBHBIE CTaguu OHTOreHe3ay», «lIpsmoe n
HENpsAMOE pa3ButHe», «Pa3BuTHEe MalCKOoro xyka», «Pa3Buthe capaHum»,
«PazButne nArymkn», «J/{BOMHOE OIUIONOTBOPEHHE Yy LBETKOBBIX PACTCHHID,
«CTpoeHue ceMsiH OJTHOJOJIbHBIX U JBYAOJIbHBIX PACTCHUIN», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKA», « KU3HEHHBIN LIUKII COCHBD.

OOopyioBaHHE: CBETOBOM MHUKPOCKOI, MHUKpPONpENnaparbl SHLEKIETOK H
CIIEpPMAaTO30UI0B, MOAENb «LIMKII pa3BUTHSA JIATYILIKI.

JlaGoparopHasi padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MHUKPOIIPENApATAX .

IIpakTnueckass padora «BbIsBIECHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
MO3BOHOYHBIX )KUBOTHBIX.

JlaGopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTEHUI».

Tema 11. I'eHeTMka — Hayka 0 HaCJeICTBEHHOCTHM M H3MEHYHMBOCTH
OPraHU3MoOB

Hcropust cTaHOBICHUS W pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Menpnens, I'. ne ®pusa, T. Moprana. Poinp 0TedeCTBEHHBIX YYEHBIX B Pa3BUTUU
reHetuku. Pabotel H. K. Konbioa, H. M. BaBunosa, A. H. benosepckoro, I'. 1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE MOHATUSA U CUMBOJIBI. [ OMOJIOrHYHBIE XPOMOCOMBI,
aJyieJbHblE T€HBbI, AJIbTEPHATUBHBIC MPU3HAKH, TOMUHAHTHBIM M PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTAsl JIMHUSL, TMOPUIBI, TEHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOABI ~ TEHETUKU:  THOPHUIOJIOTMYECKUN,  LMTOJIOTMYECKUH,
MOJIEKYJISIPHO-T€HETUUECKHM.

JlemoHcTpanuu



[Toptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®unmunyenko, H. B.
Tumodeen-PecoBckuii.

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

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T€HETHUUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKoH

ennHo00pa3ust THOPUIOB MepBoro nokojeHus. [IpaBuno nomuHrpoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacUICIUICHUs MPU3HAKOB. L{UTONIOrMYecKrne OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHus. [ UoTe3a YUCTOTHI raMeT.

Ananuzupytouiee ckpemuBanue. [[poMexyTOUHbIN XapaKkTep HacleI0BaHMUS.
Pacuierienre npu3HakoB NPy HEMOJIHOM JOMUHUPOBAHUH.

JurubpugHoe ckpemurBanue. TpeTuit 3akoH MeHiens: — 3aKOH HE3aBUCUMOTO
HACJICIOBAaHUS  IIPU3HAKOB. [{uTonoruyeckue  OCHOBBI ~ JTUTUOPUIHOTO
CKpEILIUBAHUS.

CuerienHoe HaclenoBanue npusHakoB. Pabotet T. Moprana. CuernseHHoe
HACJIEIOBAHUE T[E€HOB, HAPYIICHUE CLEIUIEHUS MEXIy TreHaMHu. XPOMOCOMHAas
TEOpHUsI HACIIEICTBEHHOCTH.

['eHeTuka nojila. XpOMOCOMHBIM MEXAHU3M OIMpPEAEIEHUS Moia. AYTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TeTeporaMmeTHbId Moja. [ eHeTndeckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HacienoBanne npu3HaKoB, CHETUIEHHBIX C TTOJIOM.

['enoTun kak uenoctHas cucrema. [lnenoTponust — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBECHHBI aUIeIM3M. B3amMoaelcTBHE HEaICIbHBIX TI'€HOB.
KommniementapHocts. Onucras. [lomumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a
TakKe (PU3MOJIOTHYECKUX TPOIECCOB, TOBEACHUS M KOTHUTUBHBIX (DYHKIIUM.
['eHeTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpoOOMOM». ['eHeTHdecKkue acheKTbl KOHTPOJIS H
M3MEHEHHS HACJIEICTBEHHON MH(OpPMAIIUU B TTOKOJICHHUIX KJIETOK U OPTaHU3MOB.

JlemoHcTpanuu

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

Tabmuubr u cxemsl: «IlepBbiii 1 BTOpoil 3akoHbl Menpaens», «Tpetuit 3axoH
Mengaens», «AHanu3MpyoUIee CKpeluBaHue», «HemomHoe DOMUHUPOBAHHEY,
«ClermIeHHOe HacleoBaHUE MPU3HAKOB Yy Apo3oduibly, «['eHeThka mojay,
«Kapuotun denoBeka», «Kapuotun npozodwib», «Kapuotunm mnTULBDY,
«MHOXECTBEHHBIN alJICIN3M», « B3anMo1eliCTBHUE T'€HOBY.

O6opynoBaHue: MoOJeIb ISl  JIEMOHCTpAllMM 3aKOHOB  €IWHO00pa3us
rUOpUIOB TIEPBOTO TOKOJCHUS M pacHICIUVICHUsS MPU3HAKOB, MOJEIb s
JIEMOHCTpPAllMM 3aKOHA HE3aBUCMMOIO HACJIEAOBAaHMUS IPU3HAKOB, MOJEIb A
JIEMOHCTPAlMM CLEIJICHHOTO HACIEIOBaHUs IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpornpenapar: «Jpo3zoduinay.



IIpakTuyeckas padora «/3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(UIIbD».

IIpakTuueckass  paGora  «M3ydyeHue  pe3yslbTaToB  JUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(UITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  (HopMUpoOBaHUM (DEHOTHIIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHBIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIIC/ICTBCHHASI.

MonmudukannonHass HW3MEHUYMBOCTh. Ponb cpensl B (popMupoBaHUH
Moau(pUKaIMOHHOW M3MeHYnBOCTH. HopMma peakuuu npusHaka. BapuannoHHBIN
psin u BapuanuoHHas kpuBas (B. Horanmncen). CoiicTBa MOau(UKaIIMOHHON
W3MEHUYUBOCTH.

['enHoTHNIMYECKass U3MEHUYUBOCTH. CBOMCTBA T€HOTUITMYECKON M3MEHUUBOCTH.
Bunibl reHOTUTTHYECKON N3MEHUYMBOCTH: KOMOMHATHUBHAS, MyTal[MOHHASI.

KoMmOuHaTtuBHas M3MEHYMBOCTh. Mei03 M TOJIOBOM MpOIECC — OCHOBA
KOMOWHATUBHON NU3MEHUYUBOCTU. POTh KOMOMHATUBHON M3MEHUMBOCTHU B CO3/IaHUU
TeHETHYECKOT0 pa3HOOOpa3usl B Mpejiesiax OJTHOTO BUA.

MyTranuoHHass W3MEHYMBOCTh. BuIbl MyTanuii: TeHHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HWHIAYUUMPOBaHHbIE MyTauuu. SnepHsle U
HUTOIIa3MaTHYecKre MyTanuu. COMaTUYECKUE U TOJOBblE MyTauuu. [IprdnHbI
BO3HUKHOBEHUsS MyTanuid. MyTareHpl W WX BIUSHUE HA OPTraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIEcca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HacnenacTBeHHoM m3meHunBoctu (H.M. BaBuiioB). BHesinepHas U3MEHUHUBOCTh U
HACJICICTBEHHOCTb.

Onucenemuxa U 9NUSEHOMUKA, pOIb dNUSeHemuyeckux Gaxkmopos 6
HAc1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMO8.

JemoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBuiios.

Tabmuel u cxembl: «Buasl  um3MmMeHuMBOCTHY», «MoauduKamoHHas
U3MECHYHUBOCTDY, «KomOnHaTnBHas U3MECHYHUBOCTHY, «Meiiosy,
«OnnonoTBopeHuey, «I 'eHeTrndecKkre 3a00IeBaHUs YeI0BeKay, « Buasl MyTammii.

OO6opynoBaHuE: XUBbIE W TepOapHbIC AK3EMIUISIPhl KOMHATHBIX PacTEHH,
pucyHku (dpotorpadum) >KUBOTHBIX C Pa3TUYHBIMUA BHJIaMU U3MEHYUBOCTH.

JlaGopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOIU(DUKAIIMOHHOW HM3MEHUMBOCTH. [locTpoeHue BapuallMOHHOTO psiga U
BAPUALIMOHHOU KPUBOM».

IIpakTuueckas padora «Mytaiuu y Apo3o¢unasl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka 4esioOBeKA

Kapuorun uyenoseka. MexayHapoaHas IporpamMMma HMCCIIEIOBaHUS T€HOMA
yejnoBeka. MeTonbpl  M3ydeHUsT ~TIE€HETHMKH  YeJIOBEKAa: TIeHEaJOTMYeCKHM,
OJIM3HEIIOBBIH, LIMTOTCHETUYECKUIA, MOIYJISALIMOHHO-CTATUCTUYECKU,
MOJIEKYJISIPHO-T€HETUUECKH M. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:



MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIUPOBAHUE, B TOM YHCIJIE C IOMOIIBIO
[111P-ananu3a. HacineacTBeHHbie 3a00sIeBaHUs YesiOBeKa. [ eHHbIE U XPOMOCOMHBIC
OoJe3HM 4YeloBeKa. boJie3HM C HACleACTBEHHON MpelpacioyioKEeHHOCTHIO.
3HaYeHUE MEAUIUHCKON T€HETUKH B MPEIOTBPALICHUHN U JICYEHUH T€HETUYECKHUX
3a0o0yieBaHUN 4YenoBeka. MeauKo-TeHeTUYeCcKoe KOHCYJbThupoBaHue. CTBOJIOBBIC
KJIETKU. [IoHATHE «T€HETHYECKOTO Ipy3a». ITUUYECKUE aCNEKThl UCCIEAOBAHUN B
00JIaCTH peJaKTUPOBAHUS FT€HOMA U CTBOJIOBBIX KIIETOK.

['enetndeckre (akTOphl TOBBIMICHHONW UYYBCTBUTEIBHOCTH YeEJIOBEKa K
bU3MYeCKOMY U XUMHYECKOMY 3arpsi3HCHUIO OKpY Karomiei cpenbl. ['eHeTnaeckas
MPEIPACIIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JleMoHCTpanun

Tabmumpr u cxembl: «Kapuotun yenoBeka», «MeTolbl U3y4eHUS! TEHETUKU
4yenoBekay, «I eHeTnueckue 3a00JIeBaHMsI YSTIOBEKAY.

IIpakTnueckas padora «CocTaBieHHE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cesrekuusi OpraHu3MoB

JlomecTuKanuss W CEJEKUUs. 3apOKICHUE CENEKIMH U JIOMECTUKALMH.
Yuenue H. WM. BaBunoBa o lleHTpax mnpoUCXOXKIEHUS U MHOro00Opasus
KYJIbTYPHBIX pacTeHuil. Poip cenekuuy B CO3JaHUM COPTOB PACTEHHM U TOPOJ
#*uBOTHBIX. CopT, mopoaa, ImMTaMM. 3aKOH TIOMOJIOTUYECKUX pSIOB B
HaclleACTBEHHOM wu3MeHunBocth H. WM. BaBunoBa, ero 3HaueHue A
CEJIEKIIMOHHOU pabOThI.

MeTonbl cenekuMOHHON paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUTY JIbHBIM. OTarml KOMOUWHAIMOHHOM CCJICKIIUU. HcnurwiTanne
MPOU3BOJIUTENIEH MO MOTOMCTBY. OTOOp MO TEHOTUNY C IOMOIIBIO OIICHKU
(dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMoulbsio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ — CEJIEKIMOHHOW  padoThI.
PagyanOHHBIN M XUMUYECKAW MYTareHe3 Kak UCTOYHUK MyTalUi y KYJIbTYPHBIX
dbopm opranusmoB. Vcmonb30BaHME TEHOMHOTO PEIAKTUPOBAHUS M METOJIOB
pekomOuHaHTHBIX JIHK 11t momydeHus nexoqHoro Marepurana sl CEIeKIIUH.

[Tomyuenue MTOJITUILIIOUIOB. BryTtpusuaosas rUOpUIN3AIINS.
brnuskopoacTBEHHOE — CKpelMBaHue, wid  WHOpuauHr.  HepojcTBenHoe
CKpelnMBaHue, win aytopuauHr. ['erepo3uc u ero mnpuuuHbl. Mcnonb3oBanue
rereposuca B cenekiuu. Otmanénnas rubpuausanus. [Ipeogonenue Oecruiomus
MEKBHUAOBBIX THOPUAOB. JIOCTHIKEHHS CEIEKIIMU PACTEHUMN U )KUBOTHBIX. «3enéHas
DpesonoyuUsy.

CoxpaHeHre U U3YYECHHE T'C€HETUUYECKUX PECYpCOB KYJIbTYPHBIX PACTECHUU U
WX JUKAX  pOAWYed  JUISI  CO3MaHUsl  HOBBIX COPTOB W THOpPHUIIOB
CEIIbCKOXO3SMCTBEHHBIX  KYJbTYp. M3yueHue, coxpamenue u ynpasieHue
2EHEMUYECKUMU PecypCcamu CelbCKOXO3AUCTMBEHHBIX U NPOMbBICIOBIX HCUBOMHBIX
8 Yesax VIVHUeHUs. CYUecmeyiomux U CoO30anUsi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM yucie ¢ NPUMEHEHUEM COBPEMEHHbIX MemOO08 HAYYHbIX UCCe008aHUL,
nepeodosvix uoetl U nepCcneKmuBHbiX MmexHoI02UlL.

JlemoHcTpanuu



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

Tabmunp! u cxemsl: «LIeHTpBI NPOUCXOXKAECHUS U MHOTOOOpa3us KyJIbTYPHBIX
pacTeHuin», «3aKOH I'OMOJIOTHYECKUX DPSJAOB B HACIEACTBEHHON M3MEHUYUBOCTHY,
«Mertonpl cenexuum», «OTnanéHHas ruopuanzanusy, «MyrareHes».

JlaboparopHast padora «/3ydyeHne copTOB KyJIbTYypHBIX PACTEHUN U IOPOJ
JOMAIIHUX KUBOTHBIX.

JlabGopaTopHasi padora «/3yueHne METO/IOB CEJICKIIUN PACTCHUI.

IpakTnuyeckas padora «lIpuBnBka pacTteHuN».

Ikckypeuss «OCHOBHBIE METOABI M JIOCTHIKEHHUS CEJIEKUHH PACTEHUH U
YKABOTHBIX (Ha CEJIEKIIMOHHYIO CTaHILIMIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIM YYaCTOK, B TEIUIMYHOE XO3fAWCTBO, B JIADOPATOPHUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. buorexHoJiorus U CMHTeTHYECKasi 0MOJIOTHA

OOBEeKThI, HUCHOJb3yeMble B OHOTEXHOJIOTUH, — KIETOYHBIE U TKAHEBBIC
KYJbTYPBI, MHUKPOOPTaHU3MBI, 1754 XapaKTEPHUCTHKA. Tpagunuonnas
OMOTEXHOJIOTHS:  XJIEOONEeUeHUe, TMOIyYeHHE KHCIOMOJIOYHBIX HPOAYKTOB,
BUHOAenue. MukpoOuonornyeckuii cuHre3. OOBEKTHl MHKPOOMOJOTHYECKHX
TexHonorui. [Ipons3BoacTBo 6enka, aMUHOKUCIOT M BATAMHHOB.

Co3taHre TEeXHOJOTMi U MHCTPYMEHTOB ILIEJICHANPABICHHOTO U3MEHEHHUS U
KOHCTPYMPOBAHHsI TEHOMOB C LEJBIO MOJy4YEHUSI OPTaHU3MOB M UX KOMIIOHEHTOB,
COJIepKallliX HE BCTPEUAOIIHNECS B MPUPOI€ OMOCUHTETHYECKHUE MY TH.

Kierounasa unxkeHepus. MeTonbl KyJbTypbl KIETOK U TKaHEW PACTEHUN H
#uBOTHBIX. Kpuobanku. Comatuyeckas rTHOpUAM3aLUA M COMATUYECKUU
sMOpuorene3. lcnonb3oBaHue ramioujoB B CeleKUUH pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumen. Mcnonv3osanue MOHOKIOHAIbHBIX U NOJUKIOHATbHBIX
aumumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PeKoHCTpyKuus
AULEKIICTOK U KJIIOHUPOBAHUE KMBOTHBIX. METOX TpaHCIJIAaHTALUU SAEp KIETOK.
Texnonozuu 0300p06IeHUS, KYJIbMUGUPOBAHUS U  MUKDOKIOHAIbHO20
DPA3MHOIICEHUSL CENIbCKOXOZAUCTNEEHHBIX KVIbIMYD.

XpoMOCOMHass W TeHHas HWHXKeHepus. VICKyCCTBEHHBIM CHHTE3 I€HAa W
koHCcTpyupoBanue pekomOouHanTHeIX JIHK. Cozdanue mpanceennvix opeanuzmos.
JlocTokeHussT W TMEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  HMHXKCHEPHHU.
DKOJIOTHYECKHUE U 3TUYECKHE MPOOIEMbI TeHHON UHKEHEPHH.

Menununckue OuotexHonoruu. [loctrenoMuas uudposas meaununa. [11P-
JMAarHocTuka. MeTaOoJIOMHBIN aHanu3, TeHOUEHTPUYECKUH aHaliu3 MpoTeoMa
YeJNOBEKA I OLIEHKH COCTOSIHUS €ro 370poBbs. McCmoib30BaHHWE CTBOJOBBIX
KieTok. TapretHas Tepanusi paka. 3D-Oumoumkenepus mnsg  pa3paOOTKU
(byHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTMM, CO3JaHMSI KOMILJIEKCHBIX
TKaHEW COoueTaHWEM TEXHOJIOTHHA TPEXMEpHOro OMompwHTHHTA W cKaddonmaunara
JUISL PELIEHUs 3a/1a4 NIePCOHAIN3UPOBAHHON MEULIAHBI.

Co3naHne BEKTOPHBIX BaKIMH C LENbI0 oOecredeHuss KOMOMHHUPOBAHHOMN
3anThl OT Bo3Oynuteneidr OPBU, ycTaHoBieHHE MOJIEKYISPHBIX MEXaHU3MOB



¢ynkuonupoBanus PHK-coneprkammx BuUPYCOB, BBI3BIBAIOIIUX OCO0O OMAacHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.
JdeMoHCcTpaIMA
Tabmunp! u cxemsl: «/cnoap30BaHNE MUKPOOPTraHU3MOB B IPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KieTouHas HHKEeHepUsn», «I eHHass HHXKEHEPUsD».
JlaGopaTopnas padora «/3yueHne 0ObeKTOB OMOTEXHOIOTUNY.
IIpakTHyeckas padora «llosydeHre MOJIOYHOKHCIBIX IPOTYKTOBY.
JIKcKypeuss «bBHOTEXHONOrMsT — BaKHEWINAs MPOU3BOAUTENbHAS CHUia
COBPEMEHHOCTH (Ha OMOTEXHOJOTHYECKOE MPOU3BOACTBO)».

11 KIIACC

Tema 1. 3apoxkaeHue W pa3BUTHE SBOJIONMUOHHBIX INpeACTABJICHUNA B
omnosioruu

OpomonmonHas Teopuss Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKU3Hb U Hay4dHas aesTenbHocTh Y. JlapBuHa.

JIBrKy1Me cuitel 3BOJTIOMK BUIOB 110 Y. J[apBuHY (BbICOKasi ”HTEHCUBHOCTh
pPa3MHOXEHUSI OpraHM3MOB, HAcCJEICTBEHHAas HM3MEHYMBOCTh, Oopbba 3a
CYILLECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunTeTnuecko Teopun d3Bomonuu (CTI). HelTpanbHas
Teopust dBomouuu. CoBpeMeHHas SBOJIOUMOHHAS  Ouojorusa. 3HAYEHUE
ABOJIIOIIMOHHON T€OpUU B POPMHUPOBAHUYU €CTECTBEHHO-HAYYHOU KaPTUHBI MUpAa.

JleMoHCTpauumn

[Toptpetsl: Apuctotens, K. Jlunnent, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kroswe, Y. lapsun, C. C. UerBepukos, 1. W. [lImansraysen, Ix. Xonaein, . K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBoi mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
MPUCTIOCOOJICHN y pacTeHnidi U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mapuipyta nyremectBus Y. Japsuna», «Haxonku Y. lapBunay, «DopmMbl 00prObBI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpasue KyJIbTypHBIX (opm
KanycTbl», «[lopobl TOMaIIHUX KUBOTHBIX», «CXxema 00pa30BaHUsl HOBBIX BUIOB
(mo Y. [apBuny)», «Cxema COOTHOIIEHUSI JBWXXYIIUX CHUJ DBOJIIOIUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUU IBOJIOLIUNY.

Tema 2. MUKpPOIBOIIOLMSA U €€ Pe3yJIbTATHI

[Tommymsiius Kak dJeMEHTapHasi eauHuIa dBOTIOIUA. COBpEMEHHBIE METO/IbI
OIICHKM TEHETUYECKOTO Pa3HOOOpa3uss M CTPYKTyphl momyisuuid. 3Mmenenwue
reHopoHJa TOMyJISAIMU KaK d3JIEMEHTApHOE SBOJIOIMOHHOE SBJICHHE. 3aKOH
reHeTraeckoro paBHoBecus J[x. Xapnau, B. Baitn6epra.

DOnemeHTapHble (AKTOPHI (IBIKYIIME CHUJIBI) HBOJIONUU. MyTallMOHHBIN
nporecc. KomOuHaTuBHas wu3MeHUHMBOCTh. Jlpeld rTeHOB — ciydaifHbie
HEHAIpaBJICHHbIE W3MEHEHHs 4YacTOT ajuiejaed B momyisanusx. Oddext
OCHOBartelns. JDgpgexkm Oymuiioynoeo 2opaviuika. CHUMCEHUE 2eHemUYecKo2o
pasznoobpasus: npudunsl u cireocmeus. llposenenue s3gpgpexma Opetigha 2enog 6



oonbwiux U manelx  nonyrayuax.  Murpamuu.  M3omsums  mOMyJISIuiL:
reorpadudeckas (MpocTpaHCTBEHHAs), OMoJIOru4ecKast (pernpoayKTUBHA).

EcrectBennbiii oTOOp — HampaBisonmid (akTtop 3BoOIUA. DOpMEI
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAOWJIM3UPYIOIIUMNA,  pPa3pbIBAIOIIHIMA
(mm3pynTuBHbIi). [lomoBoit oTO0p. BO3HUMKHOBEHHE W HBOJIOIUS COLUATBHOTO
MOBEJICHUS] )KUBOTHBIX.

[IpucnocoOeHHOCTh  OpPraHU3MOB  KaK  PE3yJlbTaT  MHUKPOIBOJIOIMH.
Bo3HUKHOBEHHE  TPUCIIOCOONIEHWH Yy  OpraHu3MoB.  ApoMopdo3sl U
uanoagantanuu. [Ipumeps! nmpucnocobieHuii y opranu3MoB: MOp(hOIOTHYECKHE,
duznonornueckue, - OMOXUMHYECKHE,  MoBeAeHUYeckre.  OTHOCHUTENBHOCTD
IPUCTIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kputrepum u cTpykTypa. BumooOpasoBaHue Kak pe3yJbTar
MUKpO3BOIIOIMH. M3omsmus — ximrodueBod ¢aktop BupooOpazoBanus. Iyt u
CrIocoObI BHJI000pa30BaHMUS: aJuIoNaTpU4YECKoe (reorpacduueckoe),
CUMIIATPUYECKOE  (DKOJOTHYECKOE), «MTHOBEHHOE (momumIoUIU3aIus,
rulOpuau3anus). JIuTenbHOCTh BOTIOIMOHHBIX IPOLECCOB.

Mexann3mbl GOpMUPOBAHKS OMOJIOTHYECKOTO Pa3HOO0pasHsl.

Ponp  3BOdIOIMOHHON OuWOJOrMM B pa3paboOTKEe HaydHbIX METO/OB
COXpaHeHus: 6ropazHooOpasust. MUKPOIBOMIONMS U KOIBOJIIOLMS [1apa3uTOB U UX
x03s5ieB. MexaHu3mbl (POPMUPOBAHUSI YCTOMUYMBOCTU K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEM.

JleMoHCTpauumn

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

Tabmuupr u cxemsl: «MyTanuoHHass HM3MEHUYUMBOCTHY, «llomynanronHas
CTPYKTypa BUAa», «Cxema MposiBJIeHUs 3aKkoHa Xapau—BaiinOepray, «/Buxyiue
CWJIbl HBOJIIOLIUNY, «IDKOJIOTMYECKass M30JSAIUs MONYJSAUUA CeBaHCKOM (openmy,
«l'eorpadmueckass M3OMAIUS  JTUCTBEHHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoi», «llonmynsiiiMOHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «CxemMa
JIEUCTBUS €CTECTBEHHOTO 0TOOpa», «®Popmbl OOpPHOBI 3a CYIIECTBOBAHHEY,
«HaycTpualibHpIi MenaHu3M», «Kusble uckonaemsie», «IIokpoBUTEIbCTBEHHASA
OKpacka YKUBOTHBIX, «IIpenynpexnaromias OKpacka KUBOTHBIX»,
«®uznonorunueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupose», «Crnocobsl BugooOpazoBaHusy», «leorpaduueckoe BUI000pa3oBaHUE
TPEX BUAOB JaHABIIICH», «DKOJIOIMYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«ITonumionasl pactreHuit», «KamyctHo-penednbiii THOPUI.

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydesia MTHUI] U
3BEpel C MNpUMepaMH pa3IMYHBIX MPUCTIOCOOJICHUM, 4Yyderna MTHUIl U 3Bepei
pa3HBIX BHJOB, TrepOapuu pacTeHUW OJM3KUX BUIOB, 0OpPa30BABIIMXCS
pPa3TUYHBIMH CTIOCOOAMH.

JlabopaTtopnasi pa6ora «BpIsBIeHHE W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJIA).



JlaGopaTtopnas  pabGora  «IIpucnocoOneHuss  OpraHu3mMoOB U HX
OTHOCHUTEJbHAs 1[EJeCO00Pa3HOCTDY.

Jlabopatopuass padora «CpaBHEHHE BHJIOB IO MOPQPOIOTUUECKOMY
KPUTEPHUIO.

Tema 3. Makpo3BoJIIOIIMS U €€ pPe3yJIbTaThI

Mertonel W3ydeHMST MaKpol3BOJOLMHU. [laleOHTONOTMYECKME  METOIBI
uzydeHus: oHBoionuu. Ilepexonneie ¢GopMbl W (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpadudeckue metonsl u3ydeHus sBostonuu. CpaBHeHHE (GIIOPHI U
dbayHpl MaTepuKOB W OCTPOBOB. buoreorpaduyeckue obOmactu 3emmn. Bumpl-
SHJEMUKHU U PEIUKTHI.

DOMOPHOJIOTUYECKHE W CPAaBHUTEIBHO-MOP(OIOTUYECKHE METOIbI H3yUCHHS
ABONIONMM. ['eHeTHYeckne MeXaHU3Mbl JBOJIIOLIMM OHTOT€HE3a M TMOSBJICHUS
ABOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTHYHBIE  OPTaHBbL.
PynuMentapubsle  opraHbl W aTaBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXUMHUYECKHUE W  MaTeMaTHYECKUE  METOJbl  U3Y4YEHHUS  HBOJIIOIUU.
['omonoruunsie TeHbl. COBpEeMEHHBIE METOJbl MOCTPOEHUs (UIOTEHETUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIIOIUSI TEHOMOB.

OO01mue 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeoGpatumocTs 3BoMtonMK. AnantuBHas pagauanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJIIOLU Y.

JleMoHCTpauumn

[Hoptpetsr: K. M. bap, A. O. KoBaneckuii, ®. Mromiep, O. I'ekkerns.

Tabnuiel u cxembl: «DuoreHeTUUECKUN P JOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedansy»,  «Punuoduts»y,  «CemeHHBbIE
nanopoTHukn», «buoreorpapuueckue 30HB 3emm», «peid KOHTHHEHTOBY,
«Penuktery, «HadanmpHble cTaauu 5SMOPHOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE ¥ aHAJIOTUYHBIE OpraHb, «PyIUMEHTBI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HA0OpHI 4YEJIOBEKAa M IIMMIIaH3e», «l JIaBHBIC
HaIpaBJICHUS IBOJIOIUNY, «O011I1e 3aKOHOMEPHOCTH IBOJIIOIIHI.

O6opynoBaHue: KOJUICKIIUU, TepOapuu, MYJSDKA HCKOMAEeMbIX OCTAaTKOB
OpPTraHU3MOB, MYJISIKM TOMOJIOTHYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3sBuTHE )KU3HA HA 3emJie

Hay4Hnbie ruUmoTe3sl MNPOUCXOXKACHUS >KU3HM Ha 3emiie. AOUOTeHE3 W
nancnepmusi. JJoHaydHbie TpeACTaBICHUS O 3apOXKIECHUU KU3HU (KpEallMOHU3M).
['MnoTe3a MOCTOSTHHOTO CaMO3apOXKISHUS )KU3HUA U €€ OnpoBepkeHue onbiTamu .
Penu, JI. Cnnannanuanu, JI. [Tactepa. [Ipoucxosxaenne >kM3HU U aCTPOOUOJIOTHSI.

OcHoBHBbIE JTanbl HEOPraHUYECKOU JBOJIIOLIUU. [ImanerapHas
(reosoruueckas) SBOJIONUSA. XHMHYECKAas OHBOIIONHSA. AOWOTCHHBIM CHHTE3
opraHuyeckux BeuiecTB W3 Heopranuueckux. OmeiTr C. Mumiepa u I'. IOpu.
OO6pazoBanue monuMepoB u3 MoHOMepoB. KoamepBarHas rumoresa A. .



OmnapuHa, runoTe3a nepBuyHoro Oynpona J[x. XomnaeitHa, reHeTHUECKas TUIOTe3a
I'. Ménnepa. PubGo3umsl (T. Yex) um runoreza «mupa PHK» VY. TI'mnbGepra.
dopMupoBaHue MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUctopus 3emnn U MeTroApl €€ wu3ydyeHus. MckomaeMble OpraHUYECKHE
octatku. ['eoxponHonoruss u e€ wmeronbl. OTHOCUTENbHAsT U  aOCOJIIOTHAS
reoXpOoHOJIOTHs. ['€0XpOHOJIOrNUecKas Kaia: S0HbL, 3Pbl, IEPUOIBI, STIOXU.

HavanpHble 53Tambl OpraHW4YecKo HBomtoLMH. [losBIEHHME U HBONIOLHUA
NEPBBIX KJIETOK. DBOMIOLUSA MeTa0onu3Ma. BO3HMKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIIJIEHKH KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomatonuTtsl. [IpokaprOThI U 3YKapUOTHI.

[IpoucxoxieHrne 3ykapuoT (CUMOMOreHes3). DBOIIOLUOHHOE MPOUCXOKIACHUE
BUpYycOB. lIpoucxoxkaeHne MHOTIOKJIETOYHBIX OpPraHu3MoB. BoO3HHKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 9Tallbl 3BOJIONMU BBICIIUX pacTeHUu. OCHOBHBIE apoOMOPGO3bI
pacreHuii. Bpixon pacrenurd Ha cymy. llosiBieHue CHOpOBBIX pacTeHUU U
3aBoeBaHne uMU cymu. CemeHHble pacTeHus. [IpoucxoxaeHue NIBETKOBBIX
pacTEHUI.

OCHOBHBIE ATallbl JBOJIOIMH >KUBOTHOTO Mupa. OCHOBHbIE apoOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKM3Hb B BOAE. DBOJIOLHUS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwmid. IIporncxoxaeHrne MICKONUTAOUIMX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHHE OECIO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasputne xu3HM Ha 3emMie IO dpaM M IEpUoAaM: apxeu, MPOTEPO30W,
najgeo3oi, Me3030i, KalHO30il. OOm@as XxapakTEepUCTHKAa KJIMMara u
reojiornyeckux mpoueccoB. [losBieHHEe W paclUBET XapaKTEPHBIX OPraHU3MOB.
VYrineobpa3zoBaHue: €ro yclIoBUs U BIMSHUE HA Ta30BbIi COCTaB aTMOC(HEPHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI Mpouuioro. IIpuunuel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTMYECKUN KpPHU3HUC, €rO
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudeckoro mupa. [IpuHiumnel krnaccudukanmu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JemoHcTpanuu

[Toptpetsr: ®@. Penn, JI. Cnaiuannanu, JI. [Tactep, 1. . Meunuxkos, A. H.
Omnapun, JIx. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuie u cxembl: «Cxema omnbita @. Penny», «Cxema onsbita JI. [lactepa mo
M3YUYCHHUIO CaMO3apoXKJIeHUsl Xu3HW», «Cxema ombita C. Mwmmuiepa, I'. FOpuy,
«JTanpl  HEOPraHMYECKOW  3BoJOUUM», «['eoXpoHOJOrMYecKas  IIKaJIay,
«HauanpHble 3Tarbl OPraHMuecKoi 3BONMIOIUNY, «CxeMa 00pa3oBaHMs 3YKapHOT
nyTéM cumoOnoreHeza», «Cucrtema XKUBOW TpHPOABD», «CTpoeHue BUPYCAY,
«Apomopdossl  pacrenuity, «PuHnOGUTHY, «OTHOKIETOUYHBIE BOJOPOCINY,
«MHOTOKJIeTOUHBbIE BOAOpOCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUA KUBOTHOTO



mMupa», «Apomopdo3sl KHUBOTHBIX», «lIpocreiimme», «KuiedHonoaocTHbIeY,
«IInockue 4EpBUY, «UEeHUCTOHOTHEY, «PpIOBI», «3€MHOBOHBIEY,
«IIpecmbikaronuecs», «IItuney», «Mnekonuratomue», «Pa3BuTue KU3HU B
apXxeuckou spey», «Pa3BuTue KU3HU B MPOTEPO3OMCKON 3pe», «Pa3BuTre KU3HU B
[TAJIE030MCKOM 3pey, «Pa3BuTne KU3HU B ME3030MCKOMN 3pe», «Pa3Burue KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsi CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJIICKIIUH
HACEKOMBIX, BIIAKHBIE MPENApPAThl KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIMU
WUTJIOKOXKHX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHULl U 3BEpEW,
KOJUICKIIUM OKAaMEHEJIOCTEM, TMOJIE3HBIX HCKOMAEMBIX, MYJIKH OPraHHUYE€CKHX
OCTaTKOB OPTaHU3MOB.

BupryaabHaa JabopatopHass padora «MoaenupoBaHHE — ONBITOB
Muepa—FOpu 1o u3y4eHnio abMOTEHHOTO CHHTE3a OPTaHUYECKUX COSAMHEHUH B
NEepBUYHOM aTMochepey.

JlabopaTtopnasi paGora «/3yueHue M omnHMcaHuWE HMCKONAEMbBIX OCTAaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTuyeckas padora «l3ydeHue O0COOEHHOCTEH CTpOEHUs pacTeHUM
PAa3HBIX OTAEIOBY.

IIpakTuyeckas padora «/3yyeHue 0cCOOEHHOCTEN CTPOEHUS MO3BOHOYHBIX
YKABOTHBIX».

Tema 5. IIpoucxoxaenune Yea0BeKa — AaHTPOIIOIeHe3

Paznensl 1 3agaun aHTpONOaOruu. MeTOo1bl aHTPOIIOJIOTHH.

CraHOBIICHME TPECTABICHUN O MPOMCXOXKIAEHUHM YEJIOBEKa. PelnrnosHeie
BO33peHUsA. COBpEMEHHBIE HAYUYHBIE TEOPUHU.

Cxo0acTBO YenoBeKa € )KMBOTHBIMU. CHCTEMATHYECKOE MOJIOKEHUE YEIIOBEKA.
CBunerenbcTBa  CXOACTBA  YEJOBEKAa C  JKUBOTHBIMH:  CPaBHUTEJIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTHICCKHE, (hbU31M0I0r0-OMOXUMHYECKHUE,
noBesieHueckue. OTanyust 4elaoBeKka OT KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JIBrkymue cuiibl (hakTopbl) aHTPOIMOreHe3a: OUOJIOTHYECKre, COI[HaTbHbIC.
CooTHoleHHue OMOTOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaJNM aHTpoIOreHe3a. PaHHuMe dYenoBeKOOOpa3HbIE O00E3bSHBI
(IPOKOHCYJIbI) U paHHUE MOHTUBI — O0IIUE MPEIKU YeIOBEKOOOPA3HBIX 00€3bsH U
JO/Ie. ABCTPAJONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIM BBIXOJ JIKOJAEH
3a npenensl  Adpuku. YenoBek reiaenbOeprckuil — 0oOmME  MpENoK
HEAHJEPTATBbCKOTO YEJIOBEKA M YEJIOBEKA pasyMHOro. YenoBeK HeaHIepPTalbCKUM
Kak BHJ JIIOJICH XOJOJHOTO KinmaTa. YemoBeK pa3yMHBI COBPEMEHHOTO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TasleoreneTrka u najieOreHOMMKA.

DBOJIONUS COBPEMEHHOTO 4enoBeka. EcTecTBeHHBIH OTOOp B TMOIMYJISIHSIX
yenoBeka. MyTanuvoHHbBIN Tiporiece u moauMopdusM. [lomynsiroHHbIE BOJHBI,



nperid renos, murpanus U «3p(eKT ocHOBaTENs» B MOIMYJSALUAX COBPEMEHHOTO
YEJI0BEKA.

Uenoseueckne pacel. I[lonarue o pace. bousbline pacel: eBponeougHas
(eBpaszmiickas),  aBCTpajo-HEeTrpoujHas  (dPKBaTOpUalbHas),  MOHIOJIOMAHAS
(a3maTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHeTe.
EnuHcTBO  dyenoBeueckux — pac. HayuHas  HECOCTOSTENBHOCTh  pacu3Ma.
[IpucnocoOeHHOCTh YeoBeKa K Pa3HbIM YCJIOBHUSIM OKpYXKaloUIeH Cpeabl.
Bnusnue reorpaduueckoil cpeasl u  Apeida reHoB Ha Mopdonoruio u
(buU3MONOTHIO YeTIOBeKa.

MexauciuIuiMHapable  MeToAsl B ¢u3mdeckor  (OMOJOTHYECKON)
AHTPOMOJIOTUM.  DBOJIOLMOHHAS  AHTPOMNOJIOTUSI U MAJCOaHTPONOJIOTHS
YEJIOBEUECKUX MOMYJIAIMA. bruoconuanbHple UCCIEIOBAaHUS NPUPOJBI YETOBEKA.
HccnenoBanre KOABOMIONUY OMOJIOTHYECKOTO U COIMAIIBHOTO B YEJIOBEKE.

JlemoHcTpanuu

[Toptpersr: Y. lapsun, JI. Jluku, A. 5. Porunckui, M. M. I'epacumos.

Tabnuibl u cxembl: «MeTOoJIbI aHTPOTOJIOTUNY, «['0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hbie 00€3biIHB», «CKENeT dYeloBeKa M CKeJeT IIMMIIaH3ey,
«PynMMEHTBI U aTaBU3MbD, «JIBUKYIIUE CUIIBI aHTPOIIOTEHE3A», « IBOJIFOIIUOHHOE
JIpEBO  YeNOBEKa», «ABcTpamonutek», «YenoBek  ymenslit», «Yenosek
NPSAMOXOISIINIY, «/leHrucoBckuil yenoBek» «Heanaepranbipy, « KpoMaHbOHIBD,
«IIpenku yenoBekay, « ITanbl IBOTIOLNN YEITOBEKa», «Pachl 4EITOBEKAY.

OO6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU U OUOJICUCKUMH CIOKETAMH TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu HaXOAOK UCKOIMAEMbIX OCTAaTKOB YEJIOBEKA, CKEJIET YEJIOBEKa, MOJIEIb
yeperna 4YeIOBeKa W uepena IIMMIIAH3€, MOJIENIb KUCTH YEJIOBEKAa U KHUCTH
HIMMITaH3€, MOJEJIH TOpCca MPEIKOB YEIOBEKa.

JlaGopaTopHasi padora «l3yueHne OCOOEHHOCTEH CTPOCHHUS CKejeTa
YeJI0BEKA, CBSI3aHHBIX C MPSAMOXO0KIACHUEM).

IIpakTnueckas padora «/3yyeHre 3KOJIOrMYECKUX aJalTalNil YeIIOBEKay.

Tema 6. Jkojoruss — Hayka O B3aMMOOTHOUIICHUSIX OPraHU3MOB H
HAIOPTaHU3MEHHBIX CHCTEM C OKPY/KaKIIel cpeaou

3apoxaeHre U pa3Butue skojoruu B Tpynax A. I'ymGonbara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3gensr u 3amaun
3K0JIOTUHU. CBSI3b IKOJIOTUU C IPYTUMHU HAYKAMH.

Metoasl skosoruu. IlosieBbie HaOMOACHUS. DKCIEPUMEHTHI B DKOJIOTHU:
NpUpOAHbIE W JiabopaTtopHble. MoJenupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKpY>KaroIen Cpeibl: JIOKaIbHBIN, peTHOHATBLHBIN U TJI00aTbHBIN.

3HaueHue DKOJOTUYECKUX 3HAHUM JUIA  4YeJIOBEKA. DKOJIOTMUECKOE
MHUPOBO33PEHUE KaK OCHOBA CBS3CH YEIOBEYECTBA C MpUpoaor. DPopMHUpOBaHUE
HKOJIOTHYECKOHN KYJIbTYpPbl U 3KOJOTHUYECKON IPAMOTHOCTH HACEJICHUSI.

JlemoHcTpanuu



[Toptpetsl: A. I'ymbonbar, K. ®@. Pynbe, H. A. CeBepuos, O. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmunpl u cxemsl: «Pasgensl skonorum», «Metoasl skonorum», «Cxema
MOHHUTOPHUHIA OKPYXKaIOLEH CPEIbI».

JlabopaTtopHas padora «M3yueHne METOJI0B JKOJIOTUYECKUX
VICCJIEIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

Okonorudeckue (HakTopbl U 3aKOHOMEPHOCTH UX AeiicTBusd. Knaccudukarus
IKOJIOTUYECKUX (PAKTOPOB: aOMOTUUYECKUE, OMOTHYECKHE, aHTpONOreHHbIe. O01ue
3aKOHOMEPHOCTH JEWUCTBUS dKojormueckux (axrtopos. [IpaBuno munumyma (K.
Mmpenrens, 0. Jlubux). TomepaHTHOCTh. DBPHUOMOHTHBIE UM CTCHOOHMOHTHBIC
OpraHU3MBbl.

Abuotnyeckue ¢aktopel. CBeT Kak sKosornueckuit ¢akrop. JleiicTBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPTaHHU3MBbI. DKOJIOIMYECKUE TPYIIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOLICHHMIO K cCBeTy. CHUTHaJIbHAas poOJIb CBETA.
doTonepruoau3M.

Temneparypa kak oskojorumdeckuin (axrop. [eicTBue Temmeparypbl Ha
opraHu3Msbl. [IoMKUIOTEpMHBIE U TOMOWOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE H
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢aktop. Ilpucrnocobnenuss pacteHuii K
NnoJAJIep>KaHU0 BoJHOro Oananca. Knaccudukanuss pacTeHUH MO OTHOLIEHUIO K
Boze. [IpucrnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
IyOMHHAsT  MOANOYBEHHAsl,  BHYTpUOpPraHuW3MeHHas.  (PU3UKO-XUMUYECKHE
O0COOEHHOCTH cpell oOuTaHusi opraHu3MoB. IlpucrnocoOsneHuss OpraHu3MoOB K
YKU3HU B Pa3HbIX CpeJiax.

buonornyeckne putMmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOUHBIE H
roguusbie puTMbl. [IpucnocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusznenusie Qopmbl opraHuzMoB. [loHsiTue O JKHU3HEHHOW (Qopme.
XKuzneHnnble POpMBI paCTEHUM: AepeBbs, KyCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE
TpaBbl, OAHOJETHHE TpaBbl. JKHU3HEHHbIE (POPMBI KUBOTHBIX: TUIPOOHOHTHI,
reo0MOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckune (bakTopBhl. Bunpr  OMOTMYECKMX  B3aUMOJEHUCTBHIAL:
KOHKYPEHIMSI, XUIIHUYECTBO, cCUMOUO03 U ero gopmel. Ilapazutusm, koonepaunus,
MyTYyaJu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJIeHCcTBUSL  (Tommyeckue, (opuueckue, dadbpuyeckue). 3HAUYCHUE
OMOTUYECKUX B3aUMOJACHCTBUN JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpefe
obOutanus. [IpuHIUIT KOHKYPEHTHOTO UCKIIOYEHUSI.

JemoHcTpanuu

Tabmupl 1 cxeMmbl: «OKosoruyeckue (akTopsl», «CBETOBOH CHEKTPY,
«OKOJOTUYECKUE TPYIIBI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TeImIoKpoBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOrMYECKUE aJanTaluu



XKUBOTHBIX», «Cpenpl O0OUTaHUS OpPraHu3MoB», «bHOIOrMYecKHe pUTMBD,
«Kuznennole  Qopmbl  pactenuit», «KuzHeHHble  (GOPMBI  KHUBOTHBIXY,
«9KocucTEMa MMPOKOJIMCTBEHHOIO JIECay», « IKOCHCTEMA XBOMHOIO Jecay, «Llenu
OUTaHus», «XumHuuecTBo», «llapasutusm», «Konkypenuus», «Cumomo3»,
«KoMMeHcanuzm.

OobopynoBanue: repOapuM pacTeHUM M KUBOTHBIX, MPUCHOCOOJIEHHBIX K
BIUSHUIO Pa3UYHBIX OKOJOTHYECKUX (PaKTOpOB, repdapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOMBBIC, TCHEIIOOUBBHIC U
TEHEBBIHOC/IMBBIC KOMHATHBIE PACTEHUS, repOapuy U KOJJICKLIUU TETUIONIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYHMBBIX PACTEHHM, dydesla NTHUI] U 3Bepel, repbapuu
pacTeHuid, OTHOCAIUXCS K rurpoduram, kcepopuram, Me3opuTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYIII, KOJUIEKIIMH >KMBOTHBIX, OOUTAIOIINX B Pa3HbIX cpeaax,
repbapud W KOJJIEKIMW PACTeHHWM M KUBOTHBIX, OOJaJaloOlUX YepTaMH
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCJIOBHM JKU3HM, Trepbapuu u
KOJUIEKLIUM PACTEHUN M JKUBOTHBIX PA3IUYHBIX YXU3HEHHBIX (OpPM, KOJJICKLIUU
KUBOTHBIX, YYACTBYIOIIUX B Pa3JINYHBIX OMOTUUYECKUX B3aUMOJICHCTBUSAX.

JlaGopaTopnass pabGora «BpisBIeHHE NPUCIIOCOONIEHUM OPraHU3MOB K
BIIUSIHUIO CBETa.

JlaGopaTtopnass pabGora «BpisgBIeHHE NPUCIIOCOONIEHUNA OpPraHU3MOB K
BIIMSHUIO TEMIIEPATYPBI».

JlaGopaTopnasi paGora «AHATOMUYECKHE OCOOCHHOCTH pACTECHUU U3
Pa3HBIX MECT OOUTaAHUS.

Tema 8. IKo10rust BUAOB U MOIYJIA UM

OKOJIOTUYECKHE  XApPaKTEPUCTHKUA  TOIYJISLHH. [lomymsimua ~ kak
Oounonoruyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0coOeHHOCTEW OMOoJIOrMH BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI
nonyisauuid. OCHOBHBIE TIOKa3aTeau NOMYJSLUUU: YHUCIEHHOCTh, IIJIOTHOCTD,
BO3pAaCTHasi M TIOJIOBAast CTPYKTYpa, POXKIAAEMOCTb, IIPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALUS.

DKoJiornyeckas CTpykrypa nomysiund. OLeHKa YUCIEHHOCTH MOIYJISIIUH.
JlvHamMuKka monynsauuu U e€ peryssnusa. buoThdeckui MOTEHIHAN IOIYJISILUU.
MopenupoBanue IMHaAMUKHU NOMYJsAUAA. KpuBble pocTa YUCIEHHOCTH MTOYJISALNHN.
KpuBble BbDKHBaHUS. Perymnsius YUCICHHOCTH MOMYJSIUNA: PoJib (HaKTOPOB,
3aBUCSUIMX U HE 3aBUCSAUIMX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUN BUJIOB (I- U
K-cTparerun).

[Tonsitue 00 sKoNOrMYeckoil Huie Buaa. MectooOutanue. MHoromepHas
Mozenb 3kosiorndeckon HumM Jx.M. XartuumHcoHa. Pa3mepbl 3KOJIOrMYECKOU
Huy. [loTeHnnanbpHas U peanu30BaHHas HULLIN.

Bun kak cucrema momynsiumii. Apeanbl BUIOB. Buabl U MX >KU3HCHHBIC
CTPaTEruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEJIEHUS M MHIpalMil KUBOTHBIX. buoslornueckue
WHBA3HUH YyKEPOJHBIX BUIOB.

JlemoHcTpanuu



[Toptper: JIxx. . XaTunHCOH.

Tabnuiel W cxeMbl: «DKOJOTUYECKHE XapPaKTEPUCTUKHU MOMYJIAIINN,
«IIpocTpaHcTBeHHass  CTpyKTypa  monmyysiiun», «Bo3pacTHble  NHpaMHJIbI
nonyysiun», «CKOPOCTh  3aceleHUs IOBEPXHOCTH 3eMJIM  Pa3IMuHbIMU
opraHuzMamun», «Mojeib 3kosorndeckon Humu k. M. XaTanHcoHay.

O6opynoBaHue: repoapuu pacTeHUN, KOJIJICKIIUHU YKUBOTHBIX.

JlaGopaTopnasi pabora «IlpucnocoOneHuss ceMsH  pacTeHHUH K
pPacCeNCHUIOY.

Tema 9. Dko10rus COO0IECTB. IKOJIOTHIECKHE CHCTEMBI.

CoolmiectBa opranu3moB. buoineno3 u ero crTpykrypa. CBsi3u MEXIy
OpraHu3Mamu B OHMOIIEHO3E.

Okocucrtema kak oTKpbiTasi cucrema (A. JIx. TeHncnu). OyHKIMOHAIBHbBIC
OJIOKM OpraHW3MOB B DJKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTBI, PEIyLECHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue unenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbI U Wbl B 3KOcHCTEMax. KpyroBopoT BEHIECTB M MTOTOK HEPTUU
B DKOCUCTEME.

OcHOBHBIE = TIOKa3aTelau  dKocucTeMbl. buomacca u  mpomykuus.
DKOJIOTUYECKHE MUPAMUIbI Uucel, OMOMAaCChl U SHEPTHH.

Jlunamuxka sxocucmem. Kamacmpoghuueckue nepecmpotuixu. @ayxmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIECTB — Cykieccuu. [lepBuuHbie U
BTOPUYHBIC CYKIIECCUM W UX TMPUYUHBI. AHTPOINOIEHHbIE BO3JCUCTBUS Ha
cykueccun. KnumakcHoe coobiiectBo. bropasnooOpasue u mojiHOTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoaHbie IKOCUCTEMBL. DKOCUCEMbL 03€D U peK. DKocucmembvl Mopell U
0KeaHos. Ixocucmemovl MYHOp, 1ecos8, cCmeneti, nyCmbiHb.

AHTPOIIOTEHHBIE JKOCUCTEMBI. ATposKocucTema. ArporeHo3. Pazmuuus
MEK]ly aHTPOIIOTEHHBIMH U MPUPOAHBIMU IKOCUCTEMAMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opopackas
bropa u ¢ayna. CuHaHTpomm3alus TOpPOJACKOW ¢ayHbl. buonorudyeckoe wu
X035MCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
skocuctemax. Ponb kackaonoco 3gpgexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 hyHKYUOHUpOBanuu 3Kkocucmem. IIepeHOC PHEPTHH U BEIICCTB MEXTY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOIMOTEHHBIX BO3JICHCTBUH.

Mexarnusmol 8030eliCmaus 3aepsA3HeHull  PAa3HbIX munos Ha
CcyOOp2AHUBMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSIX,
OCHOBbL  JKOJIO2UYECKO20  HOPMUPOBAHUSL  AHMPONO2EHHO20  B030€lCMBUSL.
MeTo10J10THsI MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOMOTEHHBIX SKOCUCTEM.

JemoHcTpanuu
[Toptpert: A. JIx. Tencnu.
Tabmupt  u cxembl:  «CTpykTypa  OMoLeHO3a»,  «DKOcHCTEMa

IMUPOKOJIUCTBCHHOI'O JICCay, «OKOoCcHCTEMA XBOMHOTO Jccarn, «(DYHI(I_[I/IOHEU'H)HBIG



TPYINbl OPraHU3MOB B 3KOcuUcTeMe», «KpyroBopoT BeEHIECTB B 3KOCHUCTEMEY,
«llenu nutanus (macTOMIIHAS, JETPUTHAS)», « DKOJIOTHYECKask MUPAMHIA YUCEID,
«JKonoruyeckas mupamusia OMOMacChly», «IKOJIOTHUEcKasi MUpaMuia SHEPTUNY,
«O0pazoBanue 6onoTa», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxkapa», «J9KocucreMa o3epa», «ArpoieHos», «KpyroBopor BemiecTB U MOTOK
HHEPTUU B arpoleHo3ey, «[Ipumepsl ypOosKOCUCTEMY.

O6opynoBanue: repdbapuu pacTeHU, KOJUIEKIIMKA HACEKOMBIX, Uydelia MTUIl U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTCHUHN, aKBapUyM KaK MOJIEIb
HKOCHUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypO03KOCUCTEMBDY.

JlabopaTtopuasi padora «l3ydeHue pazHOOOpa3wsi MEIKUX IMOYBEHHBIX
YJICHUCTOHOTHUX B Pa3HBIX 3KOCUCTEMAX).

IKCKypcHus «DKCKypCUsi B TUIIUYHBIN OMoreoieHo3 (B AyOpaBy, Oepe3HsIK,
CJIbHUK, Ha CYXOJI0JIbHBINA WM MOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKYypcusi «IDKCKYpCHsSI B arposKOCHCTEMY (HA MOJ€ WIH B TEIUIMYHOE
XO3SIHCTBO ).

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buocdepa — obmieranerapHass oOojiouka 3eMIIH, TNI€ CYIIECTBYET WIH
CYIIIECTBOBaJIA KU3Hb. PazBuTHe npejcraBieHuit o ouochepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuanckoro o 6uocdepe. Obnactu 6uocdepsl u e€ coctan. JKupoe
BeIleCTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouocdepsl Kak
r100anbHON IKOCUCTEMBI. JlMHaMu4eckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEILLECTB U OMOT€OXUMHUYECKUE LUKIIBI (YIiiepojaa, a30Ta). PUTMUYHOCTE sIBIEHUI
B Ouocdepe.

3oHanbHOCTL Ouocdepnl. I[lonarue o Ouome. OCHOBHBIE OWOMBI CYIIIU:
TYHJIpa, XBOMHBIE Jieca, CMEIIaHHBIE U IIMPOKOJIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
IIyCTBIHH, TPOIIMYECKHUE JIECA, BBICOKOTOPbs. KimmMar, pacTUTeNnbHbINA U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIIHS )KHBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIMAaIa U
onocdepHbIX PYHKITUH.

JemoHcTpanuu

[Toptpetsi: B. . Bepuanckuid, 3. 3rocc.

Tabnuiel u cxemsl: «['eocdhepsl 3emim», «KpyroBopoT azora B MpUPOIELY,
«KpyroBopoT yriepona B npupoae», «KpyroBopoT Kuciopoga B HpUPOIE»,
«KpyroBopoT BojJibI B mpupojie», «OcHOBHBIE OMOMBI cymny, «Knumaruueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemanneii gec», «llIupokoaucTBeHHbIM
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponndeckuil gecy.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YennoBek u okpy:kaouias cpeaa

DKOJIOTUYECKHE KPU3UChI M MX MNpUYMHBL. Bo3aelcTBue ueloBeka Ha
ouocepy. 3arps3HeHue BO3MymIHOW cpensl. OxpaHa Bo3ayxa. 3arpsi3HEHHE



BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHre KiumMara.

AHTpONOreHHOE BO3JICHCTBUE HA PACTUTEIBHBIN U KUBOTHBIM Mup. OxpaHa
pPaCTUTENBHOTO W >KMBOTHOTO MHpa. OCHOBHBIC NMPUHLMUIBI OXPAHbI MPUPOJIBL.
Kpacubie xnuru. Oco0o oxpansembie mnpupojnbie Tepputopun (OOIIT).
borannueckue cajpl U 300J10THYECKUE TTAPKHU.

OCHOBHBIE TPHUHIIMIBI YCTOMYMBOTO PA3BUTHUSI YEJIOBEUECTBA U MPUPOJIBI.
PannoHanbHOE  NMPUPOJIONOJB30BAHUE M COXPAHEHHE  OMOJIOTMYECKOTrO
pazHooOpasust 3emum. OOmuMe 3aKOHOMEPHOCTH TJIOO0ATBHBIX HSKOJOTHUYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TIOCIEACTBUS.

Pa3Butrie METOJIOB MOHUTOPUHTA PA3BUTUS OMNACHBIX TEXHOTEHHBIX
nporeccoB. Cucmemmuvie uUCCre008anus nepexooa K pecypcocbepezaioujei u
KOHKYPEHmMOCnocoOHotl anepeemuke. buonozuueckoe pasnoobpasue u b6uopecypcowi.
Hayuonanvnvie ungopmayuonnvie cucmemvl, obecneyugaroujue 00ocmyn K
uHgopmayuu no  COCMoAHUIO OMOENbHLIX U008 U dKkocucmem. (OcHoBbl
aKopeabuIumayuu dKocucmem u cnocooos 060pvOvLl ¢ OUONOBDENHCOCHUIMU.
Pexoncmpykyus mopckux u Hazemuvix SKOCUCHEM.

JlemoHcTpanuu

Tabmuubl u  cxembl:  «3arpsisHeHHE  aTtMocepb»,  «3arps3HEHHE
ruapocdepsl», «3arpsizHeHue 1ouBb», «llapHukoBbii  Aadhdext», «Ocobo
OXpaHseMbI€ MPUPOIHBIE TEPPUTOPUNY», «MOJIeTN yIPaABIIEMOT0 MUPAY.

O6opynoBanue: (ororpaguu OxXpaHsSEMbIX PAaCTEHUM U KUBOTHBIX KpacHoit
kHuru Poccutickon @enepanuun, KpacHol KHUTH peruoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyYarOIIMMHUCST TPOTPaMM  CpPeIHEro o0Imero o0pa3oBaHUsS: JUYHOCTHEIE,
METanpeIMETHbIC U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHMOJIOTHH
BBIJICJICHBI CIEAYIOIIHE COCTABIISIOIIUE: OCO3HAHUE OOYYAOIIMMUCS POCCUICKON
IPaXKIAHCKOM UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACNICHUIO, Haiuuyue Mmomusayuu K OOYYEHUIO  OHMOJIOTHH,
yeleHanpaeienHoe passumiue BHYTPEHHUX YOEKICHUN JMYHOCTH HA OCHOBE
KJIFOUEBBIX IICHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue NpagoCO3HAHUA  DKOJIOTHUYECKOU
KYJbTYPBL, CHOCOOHOCMU CMA8UMb L€ U CTPOUTH KU3HEHHBIE TIaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MTPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B EIUHCTBE Y4YEOHOW M BOCHHUTATEIBHON JESITEIBHOCTH B COOTBETCTBHH C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU MU HOpMaMu
NOBEAECHUSI U CIOCOOCTBYIOT MPOLIECCaM CAMOIIO3HAHMS, CAMOBOCHHMTAHHS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH TMO3ULMU JIMYHOCTH, NATPUOTHU3MA U
YBaKECHUS K 3aKOHY U IMPAaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEMy MOKOJECHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPAAULHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoae u
OKPY>KaIOIIEH Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHOro mnpenmera «buomorus»
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOJICTBOBAThLCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YOEKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACHIMPEHUE >KU3ZHEHHOTO
OTBITA W OMbITA JAEATEILHOCTH B MPOIIECCE peau3alliid OCHOBHBIX HaIpaBJICHUI
BOCIIUTATEIHLHOU NESITEIHLHOCTH, B TOM YHCJI€ B YACTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS:

c(hOpPMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMN 00YYaIOIIEeTrocs KaKk aKTUBHOTO H
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTHTYIIMOHHBIX TIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKON MAESATEIbHOCTA IMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIIEHWN y4eOHBIX W TO3HABATENIbHBIX 3a/a4, BHITIOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;



CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIO3HMIIMIO TI0 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C pa3HBIMU YOCKICHUSMU, KyJIbTYPHBIMHU LIEHHOCTSMHU U
COIIMAJIbHBIM MTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHOILICHHSI K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIUTAHMS:

chOpMHPOBAHHOCTh POCCHICKOM rpaXJaHCKOU UJIEHTUYHOCTH,
NMaTpuOTU3Ma, YBaXEHUS K CBOEMY HApOJdy, YYBCTBa OTBETCTBEHHOCTH IEpe.l
PonuHoi, ropaoctu 3a CBOW Kpail, CBOK PoauHy, CBOM S3BIK M KYJIBTYDY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACHEAUIO U MAMSTHUKAM IPHUPOJIbI,
JTOCTUXKEHUSM Poccuun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAaHOBJICHHUE H
pa3BuTHE OWOJOTHMH, TOHUMAHUS 3HA4YEeHHUs] OWUOJOTUM B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHUIO M 3amute OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCHICKOTO HAPOJA;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTONYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMu Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIICHUN;

MOHMMAaHUE IMOITMOHATBHOTO BO3ICHCTBUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMIJICHHE
MPOSIBIIATH KAYECTBa TBOPUECKOM JIMYHOCTH;

5) ¢usnyeckoro Bocnutanusi, GOpMHUPOBAHMS KYJIbTYPbl 310POBbSI U
IMOIMOHAJILHOTO 0JIaronoJyunsi:

MOHMMAHUE W peaju3anus 37J0pOBOTO W 0€30MacHOro o0pas3a KU3HH
(3mopoBOe  TUTaHWE, COOJIIOJICHWE TUTMEHWYECKUX TPaBWJI H  HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHH U OT/AbIXa, peryspHas ¢uzndeckas



aKTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBbIO;

MOHMMAHUE LEHHOCTH MPAaBUJI HWHIWBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYaIUsX, YTPOXKAIOIINUX 3/I0OPOBBIO U KU3HU JIIO/ICH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHHE [IEHHOCTH MacTEPCTBA, TPYA0TIO0HE;

TOTOBHOCTh K AaKTUBHOW JAESTEILHOCTH TEXHOJIOTUYECKOM M COIMaIbHOMN
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, TUIAHUPOBATh U CAMOCTOSTEIHHO
BBITIOJTHSATH TaKyIO JAEATEIbHOCTD;

WHTEPEC K pa3InyHbIM cdepaMm MmpodheCcCHOHATBHON ACITEIHPHOCTH, YMECHHE
COBEpIIaTh OCO3HAHHBIA BBHIOOpP Oyaymiel mnpodeccun U pearTn30BHIBATH
COOCTBEHHBIC KU3HECHHbIC TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKEHNUU BCEH KU3HU;

7) 3K0JI0TU4eCKOIr0 BOCIIMTAHMS:

HKOJIOTHYECKH I€JIECO00pa3HOE OTHOIICHHE K TMPUPOJIE KaK HCTOYHHKY
JKW3HU Ha 3eMJI€, OCHOBE €€ CYyIlIECTBOBAHHS;

MOBBIIICHUE YPOBHSI OSKOJOTUYECKOW KyJIbTYphl: NPUOOpPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OILEHKM WX BO3MOXHBIX TOCJHEACTBUNA ISt
OKPYKaIOIIEH CPEeIbl;

OCO3HaHUE TJI00ATLHOTO XapaKTepa JKOJIOTHYECKHX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTBh HMCIOJIb30BaTh MpUOOpETaeMble NpPU HU3YYEHUU OUOJIOTUU
3HAHUS M YyMEHUs TpU pelIeHUd NpoOJeM, CBS3aHHBIX C palMOHAIbLHBIM
MPUPOOIOIb30BaHUEM  (COONIOACHUE  TPaBWJI  TOBEACHHS B MPHUPOJIE,
HaIpaBJICHHBIX Ha COXPAaHEHUWE PABHOBECUS B JKOCHUCTEMaX, OXpaHy BHJIOB,
AKOCHUCTEM, Orochepnl);

AKTUBHOE  HEINpUATHE JEUCTBUM, NPUHOCAIIMX BpEd  OKPYXKaroUEu
MPUPOIHON Cpejie, YMEHHE MPOrHO3UPOBATH HEOJIATONMPHUSTHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOrO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEATeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOU
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B MPAKTUUECKOMN JIESITEIHLHOCTH SKOJIOTHYECKON
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJIOTe
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJIbTYphl KaK CpEACTBa
B3aMMO/ICHCTBUSI MEXKTY JIFOJbMH U MIO3HAHUS MUPA;



MOHUMAaHUE ChenupuKkn OWOJIOTUM KaK HayKd, OCO3HAaHUA €€ pOoJu B
(GbOpMHpPOBaHUN PAIMOHATIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3JaHUU IICJIOCTHOTO
TIPEACTaBICHUS 00 OKpYKaloleM MHpE KaK O SAMHCTBE MPHUPOJIbI, YeIOBEKa U
oOmecTBa, B IO3HAHMHM MPHUPOIHBIX 3aKOHOMEPHOCTECH M PEIICHHH IPOOJIeM
COXpaHCHUS IPUPOJHOTO PABHOBECHS,

yOXKIEHHOCTh B 3HAYMMOCTH OHWOJIOTHH JUIS COBPEMCHHOM IHMBHIIM3AIUU:
oOecIieuyeHUss HOBOT'O YPOBHS PAa3BUTHS MEAMIIMHBI, CO3JaHHE IEPCIICKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  peIIaTh pPECcypcHble MPOOJIEMBI  Pa3BUTHS
YEJI0BEUECTBA, MTOUCKA MyTEeH BBIXOAA U3 TI00aTBHBIX AKOJIOTHYECKUX MPOOIIeM 1
oOecrieueHusT  TMepexola K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHATBHOMY
WCITOJIb30BAHUIO TPUPOJHBIX PECypcoB W (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
JKHU3HH,

3aMHTEPECOBAHHOCTh B TMOJYyYCHUH OWOJOTHYECKUX 3HAHMA B IEIAX
MOBBHIIIIEHNs OOIIEeH KyJIbTYphl, €CTCCTBEHHO-HAYYHOH TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (YHKIIMOHAIBHOW IpaMOTHOCTH OOydJaromuxcs, GopMupyemoit
IIPU U3YYEeHUH OUOJIOTHH;

MMOHMMAaHHUE CYIITHOCTH METOJIOB ITO3HAHMS, UCIOJIb3yEMbIX B €CTECTBECHHBIX
HayKaX, CIHOCOOHOCTH HCIIOJb30BaTh TMOJIydaeMble 3HaHMS Ui aHalu3a W
OOBSICHEHHUS SBJICHUN OKPYXKAIOIIETO MUPa U MPOMUCXOAIINX B HEM M3MECHCHUH,
yMEHHE JejaTh OOOCHOBAaHHBIC 3aKIIOYCHHS Ha OCHOBE HAay4YHBIX (PaKToB u
UMEIOIINXCS JAHHBIX C IEJIBIO TIOJYYCHHSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIPHO MCIIOJIb30BaTh OHMOJOTHMYCCKUE 3HAHUS IS
perieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

OCO3HAHHWE IICHHOCTH HAYYHOW IeATEeIbHOCTH, TOTOBHOCTH OCYIIECCTBIISATH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO JEATEIPHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTHh K  HENPEPHIBHOMY OOpa30BaHUI0 U
caM000pa30BaHUI0, K AaKTHBHOMY IIOJYYEHHUIO HOBBIX 3HAHHH 10 OHOJIOTHH B
COOTBETCTBHH C )KM3HCHHBIMH MOTPEOHOCTSIMH.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHHSI yuyeOHOTro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAYMMble g (OPMHUPOBAHUS MUPOBO33PEHUS O0YyYarOIIHUXCA
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIEHayYHbIE MOHATHUS, OTpaKaroluue
LEJIOCTHOCTh HAyYHON KapTHHBI MHUpa M CHEUU(PUKY METOJOB TMO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEpPrusi, SABJICHHE, MPOLECC,
cUCTeMa, Hay4yHbIH (DaKT, MPHUHIIMI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIIEIOBaHUE,  HaONIOJIEHHWe, U3MEpPEeHHe, OKCIEpUMEHT U  Jpyrue);
yHHUBEpCajbHble yueOHble JeHCTBUS (TO3HABaTENbHbIE, KOMMYHHKATHUBHBIC,

pETyJIATUBHBIE), o0ecreunBaroIIne dbopmupoBaHue byHKIIMOHATBHON
IPaMOTHOCTH ¥  COITMAIBHOW KOMIIETCHIIMU OOyYaronuxcs; CIOCOOHOCTh
O0yJaroIuXcsl UCIIOJIH30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHBIE,

MHUPOBO33pEHUYECKWE 3HAHMS WM  yHUBEpCaJbHble y4eOHbIE JEUCTBUS B
II03HABATEIbHOU U COLMAIIBHON IIPAKTHKE.



B pesynprare wu3ydeHus OWONIOTMM Ha YypPOBHE CPEIHETO OOIIETo
oOpazoBaHus y oOyuaromerocss OyayT chOpMHUpPOBaHbl  I0O3HABATENIbHbBIC
YHUBEpCAJIbHBIC YUEOHBIE ACHCTBHS, KOMMYHUKATUBHBIC YHHUBEPCAIbHbIE yUeOHbBIC
JEUCTBUS, PEryJATHBHbIE YHUBEpPCAIbHBIC Y4ueOHbIE JEHCTBHUS, COBMECTHas
JIeSITCIIbHOCTb.

MertanpenMeTHbIe pe3yJbTaThl OCBOCHHS IPOTPaMMbl CpEIHEro OOIIero
o0pa3oBaHus JI0DKHBI OTPAXKaTh:

OBaaaeHne YHHUBepPCAJIbLHbIMH y4eOHBIMU MO3HABaTEJIbHBIMH
AeHUCTBUSIMM:

1) 6a30BbIe JOTHYECKHUE TeiHCTBHA:

CaMOCTOATENLHO  (opMyIMpOBaTH W aKTyaJIU3UPOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJI30BaTh TMPU OCBOCHUM 3HAHWA TPHEMBI JIOTUYECKOTO MBITUICHHUS
(ananm3a, cMHTE3a, CPaBHECHHMS, KJIacCU(pUKAIIUHU, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATHUH (BBIACIATh MX XapaKTepHbIC NMPHU3HAKH, YCTaHABIWBATh
CBSI3U C IPYTUMH MOHITHUSMH ),

OTpEeNeNATh LU JACATEIbHOCTH, 3aJaBas IMapaMeTpbl W KPUTEPUU HX
JIOCTUKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABJIICHHBIMH ICIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHUE TOHATHUS JIsl 0ObsICHEHUS (PAKTOB M SIBJICHUM
YKUBOU MPUPOJIBI;

CTPOUTH JIOTHUECKHE PACCYXICHUS (MHIYKTUBHBIC, IEAyKTHUBHBEIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TIPOTUBOPEYHS B pPaccMaTPHBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MOJICIbLHEIC CpencTBa TS MpECTaBICHUS
CYIIIECTBCHHBIX CBSI3€ll M OTHONICHWUH B M3y4aeMbIX OMOJOTHYCCKUX OOBEKTaX, a
TaK)K€  TMPOTUBOPEUMH  PaA3HOTO  pOJAA,  BBIABICHHBIX B Pa3IWYHBIX
HH(POPMAIIMOHHBIX HCTOYHHKAX;

pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEMBbI ¢ yU4éTOM aHajau3a MMEIOIIUXCS
MaTepUaJIbHBIX U HEMaTepUAIIbHBIX PECYpPCOB;

BHOCHUTH KOPPEKTHBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBHUE PE3YyJIbTaTOB
IIEJISIM, OIICHUBATh PUCKH TIOCIICICTBUI AEATEILHOCTH,

KOOPAMHUPOBATh M  BBHINIONHATH pabOTy B YCIOBHUSIX  PEaIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOJICHCTBHS,

pa3BUBATh KPEaTHBHOE MBINIICHUE TP PEIICHUH )KH3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCIIEA0BATEIbLCKIE AeliCTBHUS:

BJIAJICTh HABBIKAMH y4EOHO-HCCIICIOBATEIIBCKON U MMPOCKTHOM JCSITEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEILHOMY ITOMCKY METOIOB PEIICHUS MPAKTHICCKUX 3a7a4, TPUMEHEHHUTO
Pa3IMYHBIX METOJIOB ITO3HAHHSI,

WCIIOJIB30BATh PA3IMYHBIE BUJIBI JCSITEIBHOCTH IO TOJYyYEHHUIO HOBOTO
3HAHMS, €T0 WHTEPHpeTalnH, MNPeoOpa3oBaHUI0 U TPUMEHEHUIO B Yy4eOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPHU CO3/IaHUH YI€OHBIX U COIUATBHBIX TIPOEKTOB;



(GbopMUpOBAaTh HAYYHBIM TUI MBIIUICHUS, BIAJETh HAYYHOH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATUSIMU U METOJIaMU;

CTaBUTb U (OPMYyJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHON
NESATEIIbHOCTH U KU3HEHHBIX CUTYalUsIX;

BBISIBJISITh NPUYMHHO-CJICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3ajJauy,
BBIIBUTaTh TUINOTE3Y €€ pEelIeHUs, HaXOAWTh apryMEHThbl Ui J10Ka3aTelbCTBa
CBOMX YTBEP)K/ICHUH, 33/1aBaTh IapaMeTPbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBaTh IIOJyYEHHbIE B XOAE pEIICHUS 3aJayd  pPe3yJIbTarThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOIHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILECTBIISATh IEJICHAIIPABICHHBIN MOUCK TEpPEeHOCa CPEICTB U CIOCOOOB
JEHUCTBUS B MPO(GECCHOHANTBHYIO CPEY;

YMEThb IMEPEHOCUTh 3HAHUS B IO3HABATEJIbHYI0 U MPAKTHUUYECKYH 0O0JacTu
KU3HEIEATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTe;

BBIIBUTaTh HOBBIE HJIE€U, NpEUlaraTh OPUTMHANbHbBIC MOJAXOAbl U PELICHHUS,
CTaBUTh NMPOOJIEMBI U 33a4H, IOIYCKAIOIINE albTEepHATUBHBIEC PEILICHUSI.

3) pabdora ¢ ungopmanmei:

OpPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHUKAX MH(OpMALMU (TEKCTE y4eOHOTO
nocoOusi, HAY4YHO-TIONMYJIAPHOM JUTEpaType, OHOJOTMYECKHX CIIOBapsX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHETE), aHaIU3UpOBATH
MH(OPMAIUIO PA3IMYHBIX BUJIOB U (DOPM MPEACTABICHUS, KPUTUUECKU OLICHUBATh
€€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(GbOopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METObI MPU TMOUCKE U
otbope Ouosorndeckoi MHMOpMaIUKU, HEOOXOAUMOM JJIsi BHIOJHEHUSI YUEOHBIX
3ajay;

npuoOpeTaTh ONBIT HUCIHOJB30BaHUS HH(POPMAMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPUIEHCTBOBAThH KYJBTYPy AaKTUBHOT'O MCITOJIb30BAHUS PA3JIMYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaIbHYIO  (GOpMYy  IpEeACTaBICHUS
ounonornyeckor uHpopmaluu (cxembl, rpaduKku, TUarpaMMbl, TaOIHIIbI, PUCYHKHU
H Ipyroe);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayeCTBE CpeAcTBa NpH paboTe C
Ovonornyeckod HMHPOpMalUMEH: MTPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTeMaTUYeCKUe 3HAaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaIJISIHOCTH;

BJIAJE€Th  HABBIKAMM  paclo3HaBaHWs M 3alUThl  WH)OpManuw,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBiaieHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMH 1€HiCTBUSIMM:

1) o6menmne:



OCYILECTBISITh KOMMYHHUKAIIMU BO BCeX chepax *KU3HU, AKTUBHO yU4aCTBOBATh
B JMAJIOTe€ WM JIMCKYCCHUU MO CYIIECTBY OOCyXkaaemMoil TeMbl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHHUS OTHOCUTEIBHO BBIIIOJIHEHUS IIpeaJiaraeMoun
3a/1a4d, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH IMO3UIUN APYIUX YYAaCTHHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HeBepOaJbHbIE CpEACTBA OOIICHMS, NOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHUS KOH(IMKTHBIX CUTYyalluH,
YMETb CMATYaTh KOH(M)IUKTHI U BECTH MIEPETOBOPHI;

BJIAJETh Pa3IM4YHBIMU CIIOCOOAMHM OOILIEHUS M B3aMMOJIECHUCTBHS, TOHUMATh
HaMEpEHUs JIPYTUX JIOJEH, MPOSIBIATh YBAKUTEIbHOE OTHOIIEHHE K COOECETHUKY
U B KOppEeKTHOH hopme popMynrpoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

MIOHMMATh U KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIbHOU
paboThI IPH PEIICHUU OMOJIOTHYECKOUN MpoOsieMbl, 000CHOBBIBATh HEOOXOIUMOCTh
IPUMEHEHUs TPYNIOBbIX (JOpM B3aUMOJEHCTBUS NPU pelICHUH yueOHOU 3a1a4H;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX AEMCTBHM € y4éToM OOLIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YjI€Ha KOJUIEKTHBA,;

IPUHUMATh [EJIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ MNOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHAbI B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTb HOBBIE IPOEKThI, OLIEHMBaTh WJEW C TO3WLUUUA HOBH3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IMO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMYHBIX
CUTYaIUsIX, TPOSBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBJiaieHne YHUBEPCAJIbHBIMH PEeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS Ui BBIABICHUS MpOOJIEM M HX
pEIIeHHs B )KU3HEHHBIX U yU€OHBIX CUTYyAITUsX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKU B CBOUX JEHUCTBHUSIX M MOCTYIKAaxX MO OTHOUIEHHUIO K >KUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIUX;

CaMOCTOATENbHO OCYIIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISTH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaud B 00pa3oBaTelIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

CaMOCTOSITENIbHO ~ COCTAaBJATh IUIAH pELIEHUs MpodsieMbl C  Y4ETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTCHHIA;

JlaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;



JieN1aTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBAThH €ro, OpaTh OTBETCTBEHHOCTH
3a pelleHHe;

OIICHUBATH MPHOOPETEHHBII OIBIT;

CIOCOOCTBOBATh (OPMHUPOBAHHMIO M TPOSBICHHIO IMHPOKON JPYIUIIMH B
pa3HbIX 00JacTAX 3HAHWH, MOCTOSHHO IIOBBIIIATH CBOW 0Opa30BaTE/IbHBIA M
KYJbTYPHBIN YPOBCHb.

2) CAaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHTYallUsM, BHOCHTh KOPPEKTHUBBI B JIEATCIBHOCTD,
OILICHHBATh COOTBETCTBUE PE3YJILTATOB IICIISIM;

BJaJCTh HAaBBIKAMHM  IIO3HABATEAbHONH  pedIeKCMH KaK  OCO3HAHHS
COBEPIIACMBIX JCHCTBUH M MBICIMTEIBHBIX IIPOIIECCOB, HX pE3YJIbTATOB U
OCHOBAHHUM, MCIIONB30BaTh MPUEMBbI pedIeKCHH ISl OLECHKH CHTYyallMH, BBHIOOpa
BEPHOT'O PEICHHUS;

yMETh OIICHWBAaTh PUCKH W CBOCBPEMECHHO NPUHMMATH DELICHHUS IO HX
CHIDKCHHMIO;

NpPUHUMATh MOTHBBI M apryMEHTBl JPYTHX TIPHU aHajdu3e pPe3yJIbTaToB
JCSITETIbHOCTH;

3) npuHsATHE CeOs M APYTUX:

NPUHUMATh ceOsl, TOHUMasi CBOM HEJIOCTATKU M JOCTOWHCTBA,

NPUHUMATh MOTHBBI M apryMEHTBl JPYTHX TPHU aHaju3e pe3yJIbTaToB
TCSITETbHOCTH;

IPU3HABATh CBOE MPABO U IPABO IPYTUX HA OMIHOKH;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MHP C MO3MIIMK APYTOro YeI0BEKa.
INPEIMETHBIE PE3YJIBTATBI

[IpenMmeTHBIC pE3yNbTaThl OCBOCHHS COJEP)KAHHMS Y4eOHOTo mpeaMera
«buonorusiy Ha yrayOJIEHHOM YpOBHE OPHCHTHPOBAHBI Ha OOCCIEUYCHHE
npopuapHOro  oOyueHuss  oOydawonuxcss  Ouojmoruv. OHHM  BKJIIOYAIOT:
cnenuuyecKue i OMOJIOTHH HAYyYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHHIO, HHTEPIPETAIMN U TIPEOOPA30BAHUIO 3HAHWM, BUJBI IEATECILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHWW M WX MPUMEHEHHUIO B PAa3IMYHBIX YYeOHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cUTyarusx. [IpenMeTHbIe pe3ynbTaThl MPEACTABICHBI IO
rojilaM U3y4eHusl.

[IpenMeTHBIC pe3ynbTaThl OCBOCHUs ydeOHOoro mpeamera «buonorus» B 10
Klacce NOJIKHBI OTPAXKAaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OHOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOABI W  pEHIeHWH  TpoOJieM  palroHaIBLHOTO
MIPUPOIOTIOIL30BAHNS, O BKJIQJIC POCCHHCKHUX W 3apyOC)KHBIX YUEHBIX B Pa3BUTHE
Oonosoruu;

BJIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWW, KOTOpas BKJIIOYACT:
OCHOBOITOJIATaloIMe OHOJIOTHYECKUE TEPMHHBI W TOHATHSA (KU3Hb, KIICTKA,
OpraHu3M, MeTab0JIM3M, TOMEOCTa3, CaMOPETYISIUSA, CaMOBOCIIPOHU3BEICHUE,
HACJICICTBEHHOCTh, M3MEHUYHMBOCTh, POCT W Pa3BUTHE), OMOJIOTHYCCKHUE TEOPUHU



(xnerounas teopust T. llIBanna, M. llIneitnena, P. Bupxoa, xpomocomHasi Teopust
HacnencTBeHHocTH T. Moprana), yuenus (H. WM. BaBumoBa — o meHTpax
MHOTOO0pa3usi W MPOUCXOXKICHUS  KYJbTYpPHBIX  pacTeHWil),  3aKOHbI
(emnHOOOpa3usi MOTOMKOB TMEPBOTO MOKOJEHUS, PACIICIJICHUSI, YUCTOThI TaMerT,
He3aBUCUMOTO HaciegoBanuss [.  Mengens, TOMOJIOTMUYECKUX PSIOB B
HacJIeACTBEHHON NU3MEHUYUBOCTH H. . Basuiosa), MIPUHIIHATIBI
(KOMILJIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX UCCIEJOBAHUSIX KUBBIX OOBEKTOB (OMUCAaHUE, HW3MEpPEHUE,
HaOJIIOICHNE, DKCTICPUMEHT);

YMEHHUE BBIICIATH CYIIECTBEHHBIE TPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
AYKApUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIC
OakTepuii, rpuOOB, pACTEHUM, ’KUBOTHBIX U YEJIIOBEKA, CTPOEHUS OPraHOB U CUCTEM
OpraHOB pPACTEHH, JKMUBOTHBIX, 4YEJIOBEKAa, IHPOLECCOB KU3HEAEITEIbHOCTH,
MPOTEKAIONIUX B OPraHU3Max pPacTeHUH, KUBOTHBIX U YEJIOBEKA, OMOJOTUYECKUX
MPOIIECCOB: 0OMEHa BelIecTB (MeTaboIn3M), MPEeBpaIlEHUsT SHEPTUU, OpOKEHUS,
aBTOTPO(HOTO U reTepoTpoHOrO TUIOB MUTAHUSA, POTOCUHTE3a U XEMOCHHTE3a,
MHUTO3a, M€H03a, TaMeTOTreHe3a, IMOPUOTEeHE3a, TOCTIMOPHOHAIBHOTO Pa3BUTHS,
Pa3MHOXKEHHUS,  WHIUBUIYAIIbHOTO  pa3BUTHS ~ OpraHu3Ma  (OHTOTEHE3a),
B3aMMOJICHCTBUS T€HOB, T€TEPO3UCa, HUCKYCCTBEHHOIO 0TOODA;

YMEHHE YCTaHABJIMBATh B3aUMOCBS3M MEXK]Y OpPraHOMJAMU KIJIETKH M HUX
(GYHKIUSAMM, CTPOCHHUEM KJIETOK pa3HbIX TKaHeW M uX QYHKUUSAMU, MEXKIY
OpraHamMM M CHCTEMaMH OpPraHOB Y pPACTEHMM, >KMBOTHBIX U 4YEJIOBEKA U UX
GYHKIUSAMH, MEXIY CUCTEMaMH OpPraHOB M HMX (DYHKUUSIMHU, MEXAY >STaramu
oOMeHa BEIIEeCTB, dTallaMu KJIETOYHOIO IIUKJIA U dKU3HEHHBIX IIUKJIOB OPTraHU3MOB,
TanamMu 3MOpPUOHAIBHOIO Pa3BUTHS, T€HOTHNOM U (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBISIBISATH OTIMUUTEIIbHBIE MPU3HAKH KUBBIX CUCTEM, B TOM YHCIIE
pPAacCTEHHI, )KUBOTHBIX U YEJIOBEKA;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OHUOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl 1I0KA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIL,

yMEHUE peniaTh OMOJIOTUYECKUE 3aa9U, BHISABISITH IPUUUHHO-CIICICTBEHHBIC
CBSI3U MEXK]IY UCCIIETyEeMbIMU OMOJIOTHYECKUMU MPOIECCAMU U SIBICHUSIMU, JeaTh
BBIBO/IbI M IPOTHO3bI HA OCHOBAHUHU TOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHbIE M MpPaKTUYECKHUe padOThl, COOMIOIATH
MpaBuJia Mpy padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIJIBUTaTh THUIIOTE3bl, MPOBEPATH UX OAKCIEPUMEHTAIBHBIMU
cpeacTBamu, GOpMYIHpYs II€db HCCIEIOBAHUS, AHAIM3UPOBATH TOJYyYEHHBIE
pEe3yAbTaThl U JAeNaTh BEIBOBI,

YMEHUE Y4YacTBOBaTh B y4e€OHO-UCCIIENOBATEILCKONW pPaboTe Mo OMOJIOTHH,
HKOJIOTUU W MEJUIIMHE, MPOBOJAUMON Ha 0a3e IIKOJIbHBIX HAy4YHBIX OOIIECTB, U



nyOJUYHO  TPEACTaBIATH  TOJYYCHHBIC  pe3yJbTaThl HAa  yUYEHUUYECKHX
KOH(EPEHIIUSIX;

YMEHHUE OLICHUBATh JTUYECKHE aCIEKThl COBPEMEHHBIX MCCIIEIOBAaHUN B
obnmacti  OWONOTMM M MEIULUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE
OILIOIOTBOPEHHE, HAIMpPABIEHHOE M3MEHEHHE T'€HOMa M CO3J[aHWE TPAHCTEHHBIX
OpraHu3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaylied MmpodeccuoHalIbHON
JESITEIbHOCTH B 00JIaCTH OMOJIOTUH, MEAMIIUHBI, OMOTEXHOJIOTHH, BETEpUHAPUH,
CEJIbCKOTO XO03SiCTBa, MUIIEBOM MPOMBIIIJIEHHOCTH, YIrAyOasTh MO3HABATEIbHBIN
MHTEpeC, HAIPaBJICHHBIN HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
NpOAODKEHHEe OHOJIOTMYECKOTO 00pa3oBaHUsl B OpraHU3alUsAX CpPEIHEro
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenMeTHbIe pe3ynbTaThl OCBOeHUs1 yueOHoro mpeamera «buonorus» B 11
Kjlacce NOJDKHBI OTPAKATh:

C()OPMUPOBAHHOCTh 3HAHUW O MeECT€ U poJu OHOJIOTUM B CHUCTEME
€CTECTBEHHbIX HayK, B ()OPMHUPOBAaHMM COBPEMEHHON €CTECTBEHHO-HAYyYHOU
KapTUHBI MHpa, B TO3HAHUU 3aKOHOB MPHUPOABI M PEHICHUH SKOJOTUYECKUX
npo0OjieM 4YeloBeYecTBa, a TaKkKe B PEIICEHUH BOINPOCOB PALMOHAIBHOIO
MPUPOOIOIL30BaHUs, U B (HOPMUPOBAHUU IIEHHOCTHOTO OTHOILICHUS K MPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE€ POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OUOJIOTHUH;

YMEHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpEJENCHUs] M IOHUMAHUE CYIIHOCTH OCHOBOIOJIATAIOIIMX OHOJOTHYECKUX
TEPMUHOB M MOHATHM (BHJ, 3KOCHCTEMa, Ouocepa), OMOJIOTMYECKHUE TEOPUU
(aBomonronHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIIOLIMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HamnpasieHusx 3Boitouun, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapaum u B. BaiinOepra,
3apoabiiieBoro cxoxacrea K. M. bapa), npauna (munumyma HO. Jlubuxa,
HKOJIOTUYECKON MHpaMUJIbl JHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

yMEHUE  BJaJ€Th  OCHOBHBIMH  METOJaMH  HAYYHOTO  TO3HAHUS,
UCITIOJIb3YEMBIMH B OMOJIOTHYECKUX MCCIIEIOBAHUIX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, u3MepeHue, HaONIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBICHHUS H
OIICHKH aHTPOITOTCHHBIX HM3MEHECHU B IPUPO/IE;

YMEHUE BBIIEHATh CYIIECTBEHHbIE NPHU3HAKU: BHJIOB, OHMOTEOLEHO30B,
PKOCUCTEM U Ouochepbl, CTaOUIU3UPYIOIIETO, JBUXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aIIONaTPUYECKOro u CUMIIATPUYECKOTO
BUJI000pa30BaHus, BIAUSHUS ABMOKYIIUX CHJI SBOJIOLUMU HA T€HO(POH I OIS,
MPUCIIOCOOJICHHOCTH OPraHu3MOB K cpefie OOMTaHMs, YepeJOBaHUsl HAIlpaBICHUN
ABOJIFOLIMH, KPYTOBOPOTA BEUIECTB U OTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAaHABIMBATh B3aWMOCBSI3M MEXKIY TMPOIECCAaMU HBOJIOIHUH,
JBIDKYIIIMMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIHYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;



YyMEHUE  BBISBISITH  OTJIMUYWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHUJIOB K cpefie oOUTaHMs, a0MOTHYECKUX M OMOTHYECKHX
KOMIIOHEHTOB ~ 9KOCHUCTEM, B3aMMOCBS3€d OpraHM3MOB B  COOOIIECTBAX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIME aPTyMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl J0KAa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUSI, €AMHCTBA
YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpPaHEHUS MHOTrooOpasusi BHIOB U
HKOCHCTEM KaK YCJIOBUS COCYIIIECTBOBAHUS MPUPOJIBI M YEIOBEUYECTBA,

YMEHHE peniaTb OMOIIOTUYECKUE 3a]]a4H, BBISIBISTH TIPUUYUHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIEyeMbIMU OUOJIOTMYECKUMU MIPOIIECCAaMH U SBIICHUSIMU, 1€TaTh
BBIBOJIbI U ITPOTHO3BI HA OCHOBAHHH IMOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M IPAaKTUYECKHUE padOThI, COOIHOAATH
npaBuiia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM,

YMEHUE BBIJIBUTAaTh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMyYIHpPYs IeJb HCCIEIOBAaHUS, aHAJTU3UPOBATH IOIYUYCHHBIC
pe3ynbTaThl U JeNaTh BHIBOIBI,

YMEHHME Yy4acTBOBaTh B y4eOHO-HMCCIIENOBATENbCKOW paboTe mo OHOJoruM,
HKOJIOTUM U METUIMHE, MPOBOJUMON Ha 0a3e IIKOJIbHBIX HAy4YHBIX OOIIECTB, U
nyONUYHO  TPEACTaBIATH  MOJYYCHHBbIE  pe3yJbTaThl Ha  YYEHUYECKHUX
KOH(epeHUusIX;

YMEHHE OIICHWBATh TUTIOTE3Bl U TEOPHH O TMPOUCXOXKICHUU KU3HU, YEIOBEKA
M YEJOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUSIX M CIOCO0ax MpeaoTBpAICHUsS
r100albHBIX U3MEHEHU B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayuieil mpodeccuoHaIbHON
JESITEIbHOCTH B 001aCTH OMOJIOTUH, YKOJIOTUH, TIPUPOIOTIONH30BAHMSI, METUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOIO XO3AHCTBA, MUILEBOU
MIPOMBIIIUICHHOCTH, YTAyOJsATh TO3HABATENbHBIA WHTEpPEC, HaINpaBIECHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OpPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 0Opa3OBaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne n/m f;ﬁ‘;?;ﬁ:::me PAsAEIon M TeM Beero Kontposbubie IIpakTuueckue E,Ig;)g? OOBB:TIE?ILHH e
padoThI padoThI pecypeb

1 buonorus xak Hayka 1
2 JKuBble cucTeMbl U UX U3y4YEHUE 2
3 Bbuosnorus xinetku 6 0.5
4 XHUMHYECKasi OpraHu3anusi KJIETKU 16 1
5) Crpoenre u GyHKINHU KICTKU 15 2
6 OOMeH BellecTB U peBpallleHue S3HEPTUU B 16 1

KJIETKE
7 HaCJ'Ie,I[CTBeHIfa}I uHpopmManus u 12 05

peanmu3anus e€ B KIeTKe
8 JKu3HeHHBIN MK KIETKH 13 1
9 Crpoenue U GyHKLIUU OPraHU3MOB 24 1.5
10 Pa3mHOXkeHue U pa3BUTHE OPTaHU3MOB 14 1.5
11 ['eneTrka — HayKka 0 HaCJIE€ICTBEHHOCTU U 3 05

U3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 20 1
13 3aKOHOMEPHOCTH U3MEHUYHNBOCTH 8 1
14 ['eHeTHKa YemoBeKa 5 0.5
15 Cenexuusi OpraHu3MoB 7 1
16 buoTexHon0rus U CUHTETUYECKast OMOJIOTHs 5
17 PesepBHOE Bpems 3

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 0 13




11 KIIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM ugposbie
Ne i/ NporpaMMEI pas Beero Kontpoabusbie IIpakTuueckue f)]gp(al:f OBAT e.l)'lbl-lbl e
padoTshI padoThI pecypes
1 3aposkJeHIe U Pa3BUTHE IBOJIIOIMOHHBIX 6
MPEJICTABICHUI B OMOJIOTUI
2 Mukpo3Bostonus ¥ €€ pe3ybTaThl 25 2
3 Maxkpo3BoitoLUs U €€ pe3yabTaThl 9
4 [TpoucxoxaeHue u pa3BUTHE KU3HU Ha 26 15
3emie
5 IIponcxoxaeHnue yeaoBeKa — aHTPOIIOT€HES 13 1
DKOJIOTHS] — HayKa O B3aUMOOTHOIIICHUSIX
6 OpPraHW3MOB M HaIOPTaHU3MEHHBIX CUCTEM 12 0.5
C OKpY’Karollel cpenon
7 Opranusmsl 1 cpeia 0OUTaHus 9 1.5
8 DKOJIOTUsl BUJOB U MOMYISUN 11 0.5
9 DKos0rus coodIecTB. DKOJIOTHYECKHE 24 05
CHUCTEMBI
10 buocdepa — rinobanbHas 3KkocucTemMa 10
11 YenoBek U OKpyKarolas cpena 7
12 O0001IeHne 1 cUCcTEMaTU3aINS 3HAHUI 15
13 PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 0 7.5




IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne i/

Tema ypoka

buosnorus kak KOMIUIEKCHAsI HayKa U KaKk
4acTh COBPEMEHHOI'0 00LIeCTBa

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3y4YeHUS

JJIeKTPOHHbIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

JKuBrle cUCTEMBI U UX CBOMCTBA

A W N

YPOBHeBaﬂ OpraHu3anusa )KUBbIX CUCTCEM

VcTopust OTKPBITUS U U3YyYEHUS KIICTKH.
Kunerounas Teopus

R R e

Hctopust OTKpBITUS U U3YUEHUS KIETKH.
Knerounas teopus

Metozasl MOJNIEKYJIAPHON U KIETOYHON
Ouosoruu.

Metoasl MOJNEKYJIIPHON U KJIETOUYHON
Ouonoruu.

Metozasl MOJNIEKYJIAPHON U KIETOYHON
Ouosoruu.

[TpakTuyeckas pabora «M3ydueHue MeTo10B
KJIETOYHOW Onosoruu (xpomaTtorpadus,
anektpodopes, AuddepeHnnaibHoe
ueHtpudyruponanue, [TLP)»

0.5

10

XUMHYECKUHU COCTAB KJIIETKU

11

XUMHYECKUH COCTAB KJIIETKU

12

13
14

MI/IHepaJ'II)HI)Ie BCIICCTBA KJICTKHU, UX
Ouosoruueckas POJIb

Opranuyeckuie BEemecTBa KJIETKH — OeTKU.
Opranndeckue BENiecTBa KIETKH — OCIKH.

[ S e




JlaboparopHas pabota «OOHapyKeHUE

15 O€EJIKOB C IIOMOIIBI0 Ka4ECTBEHHBIX 1 0.5
peaKuuii»
16 CgoiicTBa, K1accupuKanyst U QyHKIUNA 1
OeNKoB
17 CBoiicTBa, Ki1accupukanus u GyHKIHHA 1
0eIKOoB
18 Oprannyeckue BeniecTBa KIETKH — 1
YTJIEBObBI
19 Opranuyeckue BelecTBa KIeTKH — 1
JIMTTATBI
20 Hyxneunoseie kucnotsl. JJHK u PHK. 1
21 Hyxneunossie kucnotsl. JJHK u PHK. 1
JlaGopartopHas pabota «/ccnenosanue
22 HYKJIEMHOBBIX KHCJIOT, BBIJICJIIEHHBIX U3 1 0.5
KJIETOK Pa3JIMYHBIX OPraHU3MOB)
23 Crpoenue u pynkuuu ATO. [lpyrue 1
HykseozuaTpudocparel (HTD)
24 CexsennpoBanue [JHK. Meroasl renoMuku, 1
TPAHCKPUIITOMHUKH, TPOTEOMUKH
25 MeTtoapl CTpYKTypHOH OHOJIOTHH 1
26 Tumbl KIETOK. 1
27 [TpokapuoTtnueckas KieTka 1
28 CrtpoeHre dyKapHOTHIECKOM KIIETKH. 1
29 [IpakTruueckas padora «/3yueHne CBONCTB 1 05
KJIETOYHOM MeMOpaHbI»
30 [ToBepXHOCTHBIN anmapaT KJIETKH 1
31 OaHoMeMOpaHHbIe OPraHOM/ bl KJIETKH. 1
[TpakTrueckas pabota «3ydyenue
32 JBUKEHUSI LINTOIJIA3Mbl B PACTUTEIIBHBIX 1 0.5

KJICTKax»




HOJIyaBTOHOMHBIe OpraHoOnuAbI KJICTKU!:

33 MUTOXOHJIPHH, TTACTU/IBL. .

34 [TosryaBTOHOMHBIE OPraHOUABI KJIETKU: 1
MUTOXOH/IPHH, TUIACTH/IBL.
JlaboparopHas pabota «lccrnenoBanme

35 [UIa3MOJIN3a ¥ IEIUIa3MOoIn3a B 1 0.5
PaCTUTENBHBIX KIETKAX»

36 HememOpaHHBIE OpTaHOUIBI KIETKH 1

37 HememOpaHHBIE OpTaHOUIBI KICTKH 1

38 Ctpoenue u GyHKIUH sIpa 1

39 CpaBHUTENbHASA XapaKTEPUCTHKA KIETOK 1
JYKapHOT.

40 JlaGopaTtopHast pabora «3yuenue 1 05
CTPOEHHS KJIETOK Pa3IMYHBIX OPTaHU3MOBY

a1 ACCUMUIISIIINS ¥ TUCCUMUIIALINS — JIBE 1
CTOpPOHBI MeTa0o0JIn3Ma.

42 Tunber oOMeHa BelecTB. 1
JlaGopaTtopHast pabora «3yueHue

43 KaTaJUTHYECKON aKTUBHOCTH (hePMEHTOB 1 05
(Ha mpuMepe amMHIIa3bl WK KaTajaa3bl)»

44 DepMEHTAaTUBHBIN XapaKTep PeakLun 1
KJIETOYHOTO MeTaboI13Ma.
JlaGopaTtopHnast pabora «3yuenue

45 (epMEeHTaTUBHOTO PACIICTIIICHUS 1 05
MIEPOKCH/Ia BOJOPO/Ia B PACTUTEIFHBIX U
JKUBOTHBIX KJIETKAX)

46 benku-akTuBaTOpH! U OCNKU-UHTUOUTOPEI 1

47 ABTOTpO(HBIN THIT 0OMEHA BEIIECTB 1

48 ®doTOCHUHTE3 1

49 dorocuHTE3 1

50 XeMOCHHTE3. 1




ol XeMOCHHTE3. 1

50 Jlaboparopuas pabota «CpaBHEeHUE 1 05
nporeccoB (POTOCHHTE3a U XEMOCHHTE3a»

53 AHa3poOHBIC OpraHu3Mbl. Buibl OposkeHUsI. 1

54 AHa3poOHBIC OpraHnu3Mbl. Buibl OposkeHUsI. 1

55 JlaGopaTtopHnas pabora «CpaBHEHHE 1 05
MIPOLIECCOB OPOKEHUSI U JIBIXAHUSI

56 AspoOHBIE OpraHU3MBbL. JTaIlbI 1
HHEPTEeTHIECKOro 0OMeHa
DHeprusi MeMOpaHHOTO TpaJueHTa

57 npotoHoB. Cunrte3 AT®: pabora 1
npoToHHON AT®-cuHTAa3bI

58 Peakiinu MaTpu4HOTO CHHTE3a 1

59 Peakiinu MaTpu4HOTO CHHTE3a 1

60 Tpanckpurnus — MaTpuasblii cuaTe3 PHK 1

61 Tpancnsius u e€ STarnbl 1

62 KoaunpoBanue amunokuciot. Pons pubocom 1
B OMocuHTE3€e Oenka

63 Opraau3anys TeHOMa y TPOKAPHOT U 1
JYKapuoT

64 MornekynsipHble MEXaHU3MBbI SKCIIPECCHH 1
TeHOB Y DYKapHOT

65 Bupycbl — HekIeTOUHBIE (POPMBI KU3HU U 1
00JMraTHBIC MAPa3UTHL.

66 [Ipaktudeckas pabora «Co3aaHue MOIEH 1 05
BUpYyCa»

67 Bupychbie 3a60ne13a1v{1/151 YeNoBeKa, 1
JKUBOTHBIX, PACTCHUH

68 Bupycubie 3a6oneBa1v{1/1${ YyeJloBeKa, 1
JKUBOTHBIX, PACTEHUH

69 HanorexHomoruu B OMOJIOTUN U MEIULINHE 1




70 JKu3HEHHBIN LUK KIETKU 1

71 Ku3HeHHBIN UK KIETKHA 1

72 JKU3HEHHBIN UK KIETKU 1

73 Matpuunslii cunte3 JJHK 1

74 XPpOMOCOMBI. 1

75 XPpOMOCOMBI. 1

76 JlaGopaTtopHnas pabora «3yuenue 1 05
XPOMOCOM Ha TOTOBBIX MUKPOIIpEIapaTax»

77 JleneHne KIEeTKH — MHTO3 1

78 Jlenenue KJISeTKH — MHTO3 1

79 Tunel kneTok. KapuokuHes 1 IUTOKHHES. 1
JlabopaTtopnas pabora «Habnronenue

80 MHUTO3a B KJIETKaX KOHYMKA KOpeIIKa JIyKa 1 0.5
(Ha rOTOBBIX MUKpOIIpenapaTax)»

81 Peryssiius ’KM3HEHHOTO IUKJIA KJIETOK 1

82 Perysnsiiius ’KM3HEHHOTO IUKJIA KJIETOK 1

83 OpranusMm Kak eIMHOE LIEI0e 1

84 OpranusMm Kak eIMHOE LIETI0e 1

85 TkaHu pacteHuil. 1

86 TkaHu pacTteHuil. 1

87 Ha6opaTvopHasI pabora «M3yueHue TkaHeu 1 05
pacTeHui»

88 TKaHM )KUBOTHBIX U YEJIOBEKA. 1

89 TKaHM )KUBOTHBIX U YEJIOBEKA. 1

90 JlaGopatopHas pabora «3yueHue TkaHei 1 05
YKUBOTHBIX)

91 Opranbl. CHCTEMBI OPTAaHOB. 1

92 JlaboparopHas paboTa «3ydeHue opranoB 1 05
I[BETKOBOTO PACTCHUS

93 Ornopa Tena opraHu3MoB 1




94 JIBuKeHHe OpraHu3MoOB 1

95 [TuTanue opraHu3MoB 1

96 [TuTanue NO3BOHOYHBIX KHUBOTHBIX. 1

97 [IumeBapurenabHas CUCTEMA YEJIOBEKA. 1

98 JlpIxaHue opraHu3MoB 1

99 JlbIxaHue M03BOHOYHBIX )KUBOTHBIX U 1
YeoBeKa

100 TpaHCcOpT BEIIECTB Y OPraHU3MOB 1

101 KpoBeHnocHas cucrema o3BOHOYHBIX 1
KUBOTHBIX U YEJIOBEKa

102 Brinenenue y opranusmon 1

103 3almurTa y OpraHu3MOB 1

104 MMMyHHas cucTemMa 4eioBeka 1

105 Pa3znpaxxuMocTh M peryssiuys y OpraHu3MoB 1

106 I'ymoparneHast perynsinus ¥ 9HI0KpHHHAS 1
cucTeMa JKUBOTHBIX M YelloBeKa

107 PopMBI pa3MHOXKEHUS OPraHU3MOB 1

108 ITonoBoe pa3sMHOXKEHUE 1

109 Meiios 1

110 Meiios 1

111 Meiios 1

112 ["ameTorenes. OOpa3oBaHue U pa3BUTHE 1
MOJIOBBIX KJIETOK.

113 I'amerorenes. O6pa3zoBaHue U pa3BUTHE 1
TIOJIOBBIX KJIETOK.
JlaGopaTtopHnast pabora «3yuenue

114 CTPOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX 1 0.5
MUKpOIpenapaTax»

115 WNupuBuayabHOE pa3BUTHE OPTaHU3MOB — 1

OHTOI'CHEC3




NunuBuayanbHOE pa3BUTHE OPraHU3MOB —

116
OHTOT'€HE3
117 3akyaJKa OpraHOB U TKaHEU U3
3apO/IBIIIEBHIX JIUCTKOB
118 Pocrt u pazBuTHE JKUBOTHBIX.
JlaboparopHas paboTa «BbisiBICHHE
119 MIPU3HAKOB CXOJICTBA 3apOJIBIIICH 0.5
MMO3BOHOYHBIX YKHBOTHBIX)
Pa3sMHOXeHUE U pa3BUTHE PACTCHUM.
120 JlaboparopHas pabota «CTpoeHHEe OPraHoB 0.5
Pa3MHOKEHHUSI BBICILIUX PACTCHUI
121 HcTopusi cTaHOBJICHHS U Pa3BUTHUS
T€HETUKH KaK HAyKH
122 OCHOBHBIE TOHATHSI U CUMBOJIBI TCHETHKH.
123 JlaboparopHas padota «JIpo3odriia kak 05
00BEKT TeHETUYECKUX UCCIIEIOBAaHUII»
124 3aKOHOMEPHOCTHU HACIEAOBaHUS
MPU3HAKOB. MOHOTHOPUIHOE CKpEIIMBAHUE.
[IpakTuueckas padora "U3yuenue
125 pe3yabTaTOB MOHOTHOPUIHOTO 0.5
CKpeIIMBaHUsl Y 1p030(uibl"
126 [{uTonmorndyeckue OCHOBHI MOHOTHOPHIHOTO
CKpEITUBaHUS
127 [{uTonornyeckrne OCHOBBI MOHOTHOPHUIHOTO
CKpELIUBAHUS
128 AHnanusupyrolee ckpeuiupanue. Hemomanoe
JIOMUHUPOBAHUE
129 AHanuzupytolee ckpeuuBanue. Hermomnnoe
JIOMUHUPOBaHUE
130 3aKOHOMEPHOCTHU HACIEAOBAHUS
MpU3HAKOB. Pemenue 3anau
131 3aKOHOMEPHOCTH HaCJIEAOBaHUS




IIpU3HAKOB. Penienue 3ana4

132 JurubpuHoe CKpenuBaHue. 1
[IpakTudeckas padora «3yueHue
133 PE3YNBTATOB TUTUOPHUIHOTO CKPEITUBAHMS 1 0.5
y IpO30(HITBD»
134 [uTomornyeckue OCHOBBI JUTUOPHTHOTO 1
CKpEIIMBaHUS
135 [{uToNMOrnYecKrne OCHOBBI TUTHOPHTHOTO 1
CKpPEIMBAaHUS
136 CuerieHHOe HaclieIoBaHUE MTPU3HAKOB 1
137 CuerieHHOe HacJieIoBaHUE MPU3HAKOB 1
138 XpoMOCOMHasi TEOPHST HACIEACTBEHHOCTH 1
139 I'eHeTHKa moja 1
140 I'eHeTHka moia 1
141 I'eHOTHI KaK 1LI€1OCTHAs CUCTEMA 1
142 FeHeTI/IqE:CKI/Iﬁ KOHTPOJIb Pa3BUTHS 1
PaCTEeHUH, )KUBOTHBIX U YEJIOBEKA
143 N3MeHUYnBOCTH ITPU3HAKOB. Buibl 1
H3MEHYHUBOCTH
144 MoaundukarmonHasi ”3MEHUYUBOCTh 1
145 BapuanuvoHHBIN psia U BapUallMOHHAs 1
KpHUBasl.
JlaboparopHas pabota «lccrnenoBanue
3aKOHOMEPHOCTEH MOAU(PUKAITMOHHON
146 n3MeHunBocTH. [TocTpoenne 1 0.5
BApUAIMOHHOIO PAJIa U BapUAMOHHON
KpHUBOW»
147 I'eHOTHIITUECKAS N3MEHUNBOCTD. 1
KomOuHaTHBHAsE ”3MEHYMBOCTD
148 MyTanroHHas U3MEHUYUBOCTD. 1
149 [IpakTuueckas pabora «MyTtauu y 1 0.5




Ipo30¢huiIbl (Ha TOTOBBIX

MHUKpOIIpenaparax )»
150 3aKOHOMEPHOCTH MYTAI[TMOHHOTO MpOIlecca. 1
OIUTreHEeTHKA M SIIUTCHOMUKA
151 I'eHeTrka JemoBeka. 1
152 I'eneTrka JemoBeka. 1
153 [IpakTuueckas pa60Ea «CocraBiieHue u 1 05
aHaJIU3 POJIOCIIOBHOM
154 Metoabpl METUIIUHCKON T'e€HETUKH 1
3HaueHrEe MEIUIIMHCKON I'eHETUKH B
155 MIPEIOTBPAIICHUH U JICUCHUH TEHETHICCKUX 1
3a00JIeBaHUM YEIOBEKa
156 OCHOBHBIC ITOHATUS CEICKIIHH, 1
157 OCHOBHBIC ITOHATUS CEICKIIHH, 1
JlaGopaTtopHas paborta «3yyeHue copToB
158 KYJIbTYPHBIX PACTEHUN U TIOPOJ TOMAITHUX 1 0.5
JKMBOTHBIX»
MeTto/1b1 ceeKIMOHHOM paboThI.
159 JlaGopatopHas pabota «3yueHne MmeTon0B 1 0.5
CEJIEKLIUH PACTEHUI»
160 JlocTr>keHus CeIeKIMU pacTeHU 1 1
JKMBOTHBIX.
161 HpaKTHLIVeCKaﬂ pabota «I[IpuBuBKa 1
pacTeHun»
162 CoxpaHeHue, U3y4YeHUE U UCTIOIb30BAHUE 1
TEHETUYECKUX PECYPCOB
163 buotexHosiorus Kak Hayka u OTpacib 1
MIPOU3BO/ICTBA.
164 [IpakTuyeckas padora «3yueHune 1 05
00BEKTOB OMOTEXHOJIOT I
165 OcHoOBHbIE HaNpaBIEHUS CHHTETUYECKOU 1




OuoJIoTUHn

166 XPpOMOCOMHAsI ¥ T€HHasl HUH)KEHEpUs 1
167 Menunmackue OMOTEXHOJIOT I 1
168 Pe3epBHbIil ypok. HOBT(jpeHI/Ie, 00o0meHwme, 1
cucTeMaTtu3anus 3HaHU
169 Pe3epBHBIiT ypOK. HOBTE)peHHe, 00o061mIeHMeE, 1
crucTeMaTu3alus 3HaHUI
170 PesepBHBIil ypoK. HOBT(zpeHI/Ie, 00o011eHue, 1
cHUCTeMaTU3alrs 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 170 135

I[TPOTPAMME




11 KIIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
ara ugposbie
Ne i/ Tema ypoka Beero Kontpoabnubie IIpakTunyeckue fl[3y'{emm :)Iﬁ;)l;gonaTeﬂbnme
padoThbI padoTbI pecypeb
1 OontonmoHHas Teopus Y. Jlapsuna 1
2 OomonnonHas Teopus Y. [lapsuna 1
3 JBH>KyIlre CHIIbI 3BOJIIOLMHA BUIOB 10 Y. 1
Hapsuny
4 JIBuoKyIIIHEe CUJIBI HBOJIIOIIMU BUIOB 110 Y. 1
HapBuny
5 Bbopr0a 3a cymecTBOBaHME, ECTCCTBCHHBIN 1
U UCKYCCTBEHHBIN 0TOOD
6 DopMUPOBAHHE CUHTETUYECKON TEOPUH 1
SBOJIIOLIMU
7 OTanbl HBOJIIOIMOHHOTO IpoLecca: 1
MHUKPOIBOJIIOLUS U MaKPOIBOTIOIUS
8 DTarbl HBOIOIIMOHHOTO Tpolecca: 1
MHUKPO3BOIIOLHUSA U MAKPOIBOIIOLUS
9 [Tonynauus — 35eMeHTapHas eIUHULA 1
HBOJTIOIUHN
10 3aK0oH TeHeTHYeCKOro paBHOBecHs JK. 1
Xapnu, B. Baiin6epra.
11 3aK0oH TeHeTHUECKOro paBHOBecHs JK. 1
Xapnu, B. Baiin6epra.
12 3aKOH T€HeTUYECKOro paBHOBecHs Jx. 1
Xapnu, B. Baiin6epra.
13 JlaGopaTtopHnas pabota «BrisBiieHne 1 05
W3MEHUYUBOCTH Y 0COOEH OJTHOTO BUIAa» '
14 DOnemMeHTapHbIe (HaKTOPHI IBOITIOLIUN 1




D¢ dexr ocnoparens. dpdexrt

15 1
OYTBUIOYHOI'O rOPJIBIIIKA

16 Murpauuu. U300 nomysiuii: 1
reorpaduueckas, Ouonoruaeckas

17 EcrecTBeHHbI 0TOOp — HaNPaBIAIOMINNA 1
(bakTop 3BOJIIOLIUN

18 EcTtecTBeHHBIN 0TOOP — HAIPABIISIONTUN 1
(baxTop IBOIIOIHA

19 [TostoBoit 0TOOP 1

20 [Tprcnoco01eHHOCTh OPraHU3MOB KaK 1
pE3yaBTAT MUKPOIBOIIOIHH.
JlaGopaTtopnast pabora «3yuenue

21 apoMop(}030B U UAMOAAANITALIUHN Y 1 0.5
pacTEHUN U KUBOTHBIX»
[Tpumeps! mpucTocoOIeHUH Y OpraHU3MOB:

22 Mopdosoruueckue, Gu3noI0ru4ecKue, 1
OMOXHMUYECKHE, ITOBEICHYCCKHUE,
[Ipumepsl npucnocobaeHuit y OpraHu3MoB:

23 Mopdosoruueckue, Hu3noI0ru4ecKue, 1
OMOXHMUYECKHE, ITOBEICHYCCKHUE,
[Ipumeps! npucnocobaeHuil y OpraHu3MOoB:

24 Mopdosoruueckue, (Gu3noI0ru4ecKue, 1
OMOXHMUYECKHE, ITOBEICHYCCKHUE,
JlaGopatopHas pabota «IIpucnocoGnenus

25 OpPraHU3MOB M UX OTHOCHUTEJIbHAs 1 0.5
1[E1eCO00Pa3HOCTh)»

26 Bupn, ero kpurepuu u CTpyKTypa. 1

97 JlaGopatopHas paborta «CpaBHEHUE BHIOB 1 05
110 MOP(OJIOTHIECKOMY KPUTEPHIO»

28 CrpykTypa B 1

29 BunooOpa3oBanue kak pe3yabTar 1

MHKPO3BOJJIIOLUHA




Bunoobpa3oBanue kak pe3yiabTar

30 1
MHUKPOIBOJIOIIH

31 CBs13b MUKPOIBOJIIOIUH M SITHICMHOIOTUH 1

32 MakposBOTIOITHS. 1

33 [TaleoHTOIOTHYECKHE METO bl U3YUCHUS 1
IBOJTIOIIAU

34 buoreorpaduueckue MeTOIbI U3YICHUS 1
IBOJIIOIUH
OMOpHOTIOTHYECKUE U CPABHUTEIEHO-

35 MOp(hoIOruuecKre METOIbl U3yUCHHUS 1
IBOJTIOIIAN
MonekyIapHO-TEHETUYECKHUE,

36 OMOXMMHYECKHE U MaTeMaTUYeCKue 1
METO/TbI U3YUCHHSI IBOTFOIIUN

37 OO01mre 3aKOHOMEPHOCTH BOJTFOIHH 1

38 OO01re 3aKOHOMEPHOCTH BOJTFOIHH 1

39 AnanTuBHAS paHarysl. 1

40 HepaBHOMEpPHOCTH TEMIIOB HBOJIFOLIUU 1

a1 HayuHnble runotessl IpOUCX 0K ICHUS 1
JKU3HU Ha 3emiie

42 Hay4Hble rUTIOTE36I IPOUCX 0K ICHUS 1
JKU3HU Ha 3emie

43 JloHay4dHbIe IPEACTABICHUS O 3aPOKICHUN 1
YKU3HU

44 OCHOBHBIE 3TaITbl HEOPTaHUIECKOU 1
HBOIIOIIUU

45 OCHOBHBIE TaIlbl HEOPTAaHUIECKOU 1
IBOJTFOIIHH

46 ['unoresbl 3apoXkKaAE€HUS KU3HU 1

47 Wcropus 3emiu 1 METOABI €€ HU3yUYEHMUS. 1

48 JlaboparopHas pabota «3ydenue u 1 0.5




OIMMHUCAHUC UCKOITACMBbIX OCTATKOB APCBHUX
OpPraHnu3mMoB»

HauanbHble 3Tanbl OpraHuyecKoi

49
HBOJIIOIUH

50 DBOJIIOLIUS DYKAPUOT

51 OCHOBHBIE 3TaITbl YBOJIOIUH
pPacTUTEIHLHOTO MUPA.
[TpakTiueckas pabota «3yuenue

52 0COOEHHOCTEHN CTPOEHHUS PACTEHUMN pPa3HbIX 0.5
OTJICTIOBY

53 OCHOBHBIE ATaITBI YBOJIOIUH JKUBOTHOTO
Mupa

54 OcCHOBHBIE 3Tallbl BOJIOIUH )KUBOTHOTO
MHpa

55 DBOJIIOIUS KUBOTHBIX.
[IpakTuueckas pabora «3yuenue

56 0COOEHHOCTEH CTPOCHMSI TO3BOHOUHBIX 0.5
KUBOTHBIX)

57 PazButue xxu3HM Ha 3eMIie 1o Ipam U
nepuojam

58 PazButue xxu3HM Ha 3emMIie 1o Ipam U
nepuojam

59 Pa3Butue xu3Hu Ha 3emiie 1o paM U
nepuoiamMm

60 MaccoBble BBIMUPaHHUST — 3KOJIOTHYECKHE
KPHU3HUCHI MPOIILIOTO

61 CoBpeMeHHBII 9KOJIOTHYECKUN KPU3HC, €T0
0COOEHHOCTH

62 CoBpeMeHHast CUCTeMa OPTaHNIeCKOTO
MHUpa

63 CoBpeMeHHast CUCTeMa OPraHUYECKOro

MHpa




COBpeMeHHaSI CUCTCMA OPraHU4CCKOIro

64 1
Mupa

65 OcCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI 1
OpPTaHU3MOB

66 OCHOBHBIE CHCTEMAaTUYCCKUE TPYIIIBI 1
OpraHU3MOB

67 AHTpPOTIOJIOTHSI — HayKa O YEJIOBEKE 1

68 Pa3BuTHe npeacraBneHuii o 1
MIPOUCXOXICHUN YEIIOBEKA

69 MecTo yenoBeka B CUCTEME OpraHM4eCKOro 1
MUpA.
JlaGopaTtopnast pabora «3yuenue

70 0COOEHHOCTEH CTpOEHUS CKelieTa YeJIOBEKa, 1 0.5
CBSI3AHHBIX C MIPSIMOXOXKICHUCM))

71 JIBrKy1Me CHIIbI aHTPOIIOTEHE3a 1

72 CooTtHolieHne OMOJIOTHYECKUX U 1
COLIMATILHBIX ()aKTOPOB B AaHTPOIIOTCHE3E

73 OcHOBHBIE CTaIUN aHTPOIOI€HE3A 1

74 [TaneoreHerrka 1 najeoreHOMHMKa 1

75 DBOJIIOIHSI COBPEMEHHOTO YeJIOBEKa 1

76 DBOJIIOIHSI COBPEMEHHOTO YeJIOBEKa 1

77 UenoBeueckue packl. 1

78 [IpakTuueckas padota «I/I:queHI/Ie 1 05
HKOJIOTMUYECKUX aJJaNTaIllid YEIOBEKa

79 MexIUCIUTIITHHAPHBIE METOTBI 1
AHTPOTIOJIOTUH

80 3apoKaEHUE U Pa3BUTUE DKOJIOTUU 1

81 Metoabl 3KOJOTUH. 1

82 JlaboparopHas paboTa «I/I3yq<EHI/1e METOJIOB 1 05
9KOJIOTUIECKHUX MCCIICIOBAHUI

83 3HaueHne YKOJIOTNYECKUX 3HAHUN I 1




YCIOBCKa

84 Okonoruyeckue HakTopbl 1
85 Okonoruyeckue HakTopbl 1
86 Abuotnueckue paxkropsl. CBET Kak 1
9KOJIOTHYECKU# (hakTop.
JlaGopaTtopHnasi pabota «BrlsBiieHHE
87 npuUcroco0JIeHUH OPraHU3MOB K BIUSHHIO 1 0.5
CBETa»
88 Aobuotnueckue pakropsl. Temmneparypa Kak 1
9KOJIOTHYECKU# akTop.
JlabopartopHas paborta «BrisiBieHue
89 pUCnoco0IeHUH OPraHU3MOB K BIHSTHHIO 1 0.5
TEeMIIEPaTypPbI»
90 Abuotndeckue (akTopbl. BrnaxkHocTh Kak 1
9KOJIOTHYECKUH (HaKTOP.
JlaGopaTopHas paboTa « AHATOMHUYECKHE
91 0COOEHHOCTH pacTeHUI U3 pa3HbIX MECT 1 0.5
oOuTaHus»
92 Cpenbl 0OMTaHHUS OPTaHU3MOB 1
93 bronornueckne puTMbl 1
94 XKuzneHusle popMbI OpraHU3MOB 1
95 XKuzneHusle popMbI OpraHU3MOB 1
96 Buotnueckue hakropsl 1
97 buotnueckue hakropsl 1
98 Bbuotnueckue hakropsl 1
3Hauenne OMOTHYECKUX B3aNMOIEHCTBHI
99 JUISl CYIIECTBOBaHMS OPraHU3MOB B cpeJie 1
oOuTaHus
100 DKOJIOTUYECKHE XapaKTEePUCTUKU 1
HOMYJISIIUH
101 OKOJIOTUYECKUE XaPAKTEPUCTUKU 1




MomyJaanun

OCHOBHBIC ITOKa3aTEIIN MOITYJIAINN

102 YUCJIICHHOCTb, INIOTHOCTh, BO3PACTHAS U 1
MOJIOBAs CTPYKTYpa
OcHOBHBIE TIOKA3aTENIN TOMYJISIIHN:

103 POXKIaeMOCTh, IPUPOCT, TEMII POCTA, 1
CMEPTHOCTh, MUTPAITUU

104 OkoJoruyeckasi CTpyKTypa NonyJsiiuu 1

105 DKosornyeckast CTpyKTypa MOIyJISIuT 1

106 JluHamuKa nonysuuy U e€ perysius 1

107 JluHamuKa onysiuy U e€ perysius 1

108 KpuBble pocTa YMCIIEHHOCTH MOMYJISIINH. 1
KpuBbie BEDKUBaHUS

109 DKoJiorudecKasi HUIa BUA. 1

110 JlabopaTopHas E)a60Ta «IIpucnocobienus 1 05
CEMSTH paCTEHHI K pacCeICHUIO»

111 Bua kak cucrema nonyJsiiui 1

112 Bun xak cucrema nonyssinuid 1

113 3aKOHOMEPHOCTH TOBEJICHUS M MUTPAIIAN 1
YKUBOTHBIX

114 Coo011ecTBO OpraHnu3MoB — OHOIIEHO3 1

115 Coo011ecTBO OpraHu3MoB — OHOIIEHO3 1

116 Coo011ecTBO OpraHu3MOB — OHOIIEHO3 1

117 DKOCHCTEMA KAaK OTKpBITasi CUCTEMA 1

118 KpyroBopot BemecTB u MOTOK SHEPTHUU B 1
IKOCHCTEME

119 KpyroBopoT BemiecTB 1 MOTOK YHEPTHH B 1
9KOCUCTEME

120 KpyroBopot BelecTB 1 MOTOK SHEPTUU B 1
IKOCHCTEME

121 KpyroBopoT BelecTB 1 NOTOK SHEPTHH B 1




O9KOCHCTEMC

122 OcHOBHBIE IIOKA3aTENIN SKOCUCTEMBbI 1
123 DKOJIOTUYECKHE TUPAMUJIBI 1
124 N3meneHust coo0IIecTB — CYKIIECCHH 1
125 [IpupoaHble 3KOCUCTEMBI. 1
126 [TpupoHbIE S5KOCUCTEMBI. 1
127 [TpupoHbIE S5KOCUCTEMBI. 1
198 BKOCILICTeMLI 03€ep U peK. DKOCUCTEMbI 1
MOpei U OKEaHOB.
129 [Ipupoausie SKOCHCTCMBL. DKOCHCTEMBI 1
TYHJP, JIECOB, CTEIEH, MyCThIHb
130 AHTPOTIOT€HHBIE YKOCUCTEMBI 1
131 AHTPOTIOTEHHBIE YKOCUCTEMBI 1
132 YpOOIKOCHCTEMEI. 1
133 [IpakTuueckas pabora «3yueHue u 1 05
onucaHue ypoo3KOCUCTEMbI»
3aKOHOMEPHOCTH (hOPMUPOBAHUS
134 OCHOBHBIX B3aUMOJICVCTBUI OpPraHU3MOB B 1
9KOCHCTEMAX
3aKOHOMEPHOCTH (POPMUPOBAHUS
135 OCHOBHBIX B3aMMOJICHCTBHII OpPraHu3MOB B 1
9KOCHCTEMAX
3aKOHOMEPHOCTH (HOPMUPOBAHUS
136 OCHOBHBIX B3aWMOJICHCTBHII OPTaHU3MOB B 1
HKOCHUCTEMAX
MexaHn3Mbl BO3/IEUCTBUS 3arpsI3HEHAN
137 pa3HBIX TUIIOB Ha CyOOPraHU3MEHHOM, 1
OpraHU3MEHHOM, MTOMYIISIIIHOHHOM U
HKOCHCTEMHOM YPOBHSIX
138 buocdepa — obuierranerapHast 0001049Ka 1

3emin




Buocdepa — obmernanerapras 000104Ka

139 1
3emun

140 Yyenue B. W. Bepnazackoro o 6uochepe 1

141 3aKOHOMEPHOCTH CYIICCTBOBAHMSI 1
o6uocdepsl

142 KpyroBopots! BeecTs u 1
OMOT€OXUMHYECKUE ITUKITBI

143 3oHanbHOCTH 6uOochepsl. OCHOBHBIE OMOMBI 1
CyIIH

144 YcroituuBocTh Ouochepsl 1

145 YcroituuBocTh Ouocdepsl 1

146 DKOJIOTMYECKUE KPU3HUCHI U UX IPUUUHBI 1

147 DKOJIOTMYECKUE KPU3HUCHI U UX IPUUUHBI 1

148 BosneiicTtBue uenoBeka Ha Guocdepy 1

149 AHTpOHOFeHHUOG BOSI[CI\/'ICTBE/IG Ha 1
PACTUTEILHBIN U )KUBOTHBIH MHP

150 OxpaHna npupo/sl 1

151 OcHOBHBIE TPUHIIUIIBI YCTOWYHUBOTO 1
Pa3BHUTHS YEJIOBEYECTBA U TIPUPO,IBI
ParnmonanbHOE MTPUPOIOTIONB30BAaHHUE U

152 COXpaHEeHHe OMOJIOTUYECKOTO 1
pa3zHooOpa3us 3emiau

153 Q§06meHHe 1o TeMe «MUKpPO3BOJIOLUS U 1
e€ pe3yabTaThl»

154 Q§o6meHHe 1o Teme «MUKPOIBOIIOUS U 1
e€ pe3yabTaThl»

155 Q§o6meHHe 1o Teme «MaKpOo3IBOJIOLUS U 1
e€ pe3yabTaThl»

156 Q§06meHHe o Teme «MaKpOdIBOIOIHUS U 1
e€ pe3yabTaThl»

157 O606menne no Teme «IIpoucxoxaeHue u 1




pa3BUTHE KU3HU Ha 3eMIIe»

O606menue no Teme «IIpoucxoxaeHue u

158 1
pa3BUTHE KU3HU HA 3eMIIe»

159 O606menue o Teme «IIpoucxoxaeHue 1
YeJI0BEKa — AaHTPOIIOTCHE3)

160 O606menne o Teme «IIpoucxoxaeHue 1
YeJIOBEKa — aHTPOIIOTCHE3»

161 O06o006meHHe 110 TeMe «DKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHSIX OPTAHU3MOB)

162 O06o006meHHe 110 TeMe «DKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHSIX OPTAHU3MOB)

163 O606menne no Teme «OpraHu3Msbl U cpesia 1
o0OUTaHUSI»

164 O600611eHne 110 TeMe «OpraHu3Mbl U cpea 1
oOHUTaHUI»

165 O6o6meHI/Ee 10 TeMe «DKOJIOTUS BUIOB U 1
TIOTTYJISIITHF

166 0606meHI§e 10 TeMe «DKOJIOTHS BHJIOB U 1
TIOTTYJISITIHI»

167 O6061enne o teme «buocgepa — 1
riao0aabHas DKOCHCTEMAY

168 PesepsHbiit ypok. [loBTopenue, 1
0000111eHHEe, CUCTEMATH3allA 3HAHUHI

169 PesepsHbliit ypok. [loBTopeHnue, 1
000011IeHHEe, CUCTEMATH3AIA 3HAHHHI

170 PesepaHeliit ypok. [loBTOpenue, 1
000011IeHHEe, CUCTEMATH3AIINAS 3HAHUHI

OBILIEE KOJIMYECTBO HACOB I10 170 75

[TPO'PAMME







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

Kon IIpoBepsiemble TpeOOBaAHMSA K NPeAMETHBIM pe3yJbTaTaM OCBOCHHUS
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpeOoBaHus o0pa3oBaHusi

ChopMupoBaHHOCTh 3HAHUW O MECTE W POJH OHOJIOTUH B CHCTEME
€CTECTBEHHBIX HayYK, B (dbopmMHupoBaHUU COBPEMEHHOM
€CTECTBCHHOHAYYHOW KapTUHBI MUPA, B IIO3HAHUN 3aKOHOB MPUPOIBI U
pEIICHUH KU3HECHHO BAKHBIX COIMATIBHO-3TUYCCKUX, SKOHOMHUYECKHUX,
HKOJIOTUYECKUX MPOOIIEM YeJIOBEYECTBA, a TAKXKE B PELICHUU BOIIPOCOB
paroHaATFHOTO PUPOAONOIH30BaHNUS, B POPMUPOBAHUH IEHHOCTHOTO
OTHONICHUS K TPUPOJIE, OOIIECTBY, YEIOBEKY; O BKIAJEC POCCUNCKUX U
3apyOCIKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUU

Brnanenne cucremoil 3HaHWMIT 00 OCHOBHBIX METOJAax HAayYHOTO
MO3HAHUS, UCIOIB3YyEeMBIX B OMOJOTMUYECKUX HCCIICAOBAHUSIX >KUBBIX
OOBEKTOB M DJKOCHCTEM (ONHCaHHWEe, W3MEpPEHHE, IPOBEICHUE
HaOIOACHUI); CIIOCOOAMU BBISIBICHUS M OICHKH aHTPOIOT€HHBIX
WU3MEHEHUH B IIPHPO/IC.

2 YMeHne BBIIBUTATh THIOTE3bI, MPOBEPATh UX SKCIEPUMEHTAIHLHBIMU
cpenctBaMu, (GOpPMYIHpYys LeNb HCCIEIOBAHUS, AaHAIN3UPOBATH
MOJTyYCHHBIE PE3YJIbTATHI U JIEIaTh BHIBOJIBI.

BeisBeHHE 3aBUCHMOCTH  MEXKIy HCCIEAYEMbIMHA BEIMYMHAMH,
00BSICHEHUE TIOTYYEHHBIX PE3yJIbTaTOB U (HOPMYITUPOBAHHE BBHIBOJIOB C
UCIIOJIb30BaHUEM HAYYHBIX MTOHSATHH, TEOPHH U 3aKOHOB

YMeHue BiafeThb CHUCTEMOM OHOJOTMYECKMX 3HAaHUH, KOTOpas
BKJIIOYAET: OCHOBOINOJIAraroIiye OHUOJIOTMYeCKHe TEPMUHBI U TIOHSATUS
(>KM3Hb, KJIETKA, TKaHb, OpraH, OpPraHu3M, BHJ, HOMYJSALHMS, SKOCHCTEMA,
OuorieHo3, onocdepa; MeTaboIM3M, TOMEOCTa3, KIETOYHBIA WMMYHHUTET,
OvocuHTe3 Oenka, OUONONMMEPBI, JUCKPETHOCTh, CaMOpEryJIsLus,
CaMOBOCITPOU3BE/ICHHE, HaCJIEJCTBEHHOCTb, WU3MEHYNBOCTb,
SHEPro3aBUCHUMOCTb, POCT U Pa3BUTHE);

Ouosornyeckue Teopuu: kietoyHas Tteopus T. IlIBanna, M.
[lneitnena, P. BupxoBa; KiIOHaIbHO-CENEKTUBHOIO MMMyHHTeTa II.
Opnux, U.1. MeunukoBa, XpoMOCOMHasi TEOpHUs HacieacTBeHHOCTH T.
Moprana, 3akoH 3apopsimieBoro cxoacrtsa K. bapa, sBoonuoHHas
teopuss Y. JlapBuHa, CHUHTETHYECKas TEOpPUS DSBOJIOLUHU, TEOPHUS
antporioreHeza Y. JlapsunHa; Teopus Ouoreorenoza B.H. Cykauéra;
yuenre H.W. BaBunoBa o meHTpax MHOrooOpasus M MpPOHCXOMKIECHUSI
KyJIbTypHBIX pactenuir, ydenue A.H. CemeproBa o0 myTsax u
HarpaBJIEHUSX 3BOJIOINH, yueHue B.W. Bepranckoro — o 6uocdepe);
3aKOHBI (€IMHOO0Opa3Hsi TOTOMKOB IEPBOT0 MOKOJICHUS, PacllleIIeHUs
IIPU3HAKOB, HE3aBUCHMOIO HacieloBaHusd IpusHakoB ['. MeHnpnens;
CLIETUIEHHOTO HAaCJelIOBaHUSl TMPU3HAKOB W HApYIIEHUS CIEIIeHUs
resoB T. MopraHa; romMoJOTrM4eCKHMX pSJOB B HACJIEICTBEHHOU
n3MenunBocti H.M. BaBunoBa; renetmueckoro paBHoBecust JIxk.
Xapau u  B. BaiinGepra; 3apoasimeBoro cxoacrsa K.  bopa;
ouorenernueckuii 3akoH J. ['exkens, @. Mroiepa);

MIPUHLIMIIBI (YUCTOTHI FaMET, KOMILJIEMEHTAPHOCTH );




npaBuia (MuHumyMma lO. JInOuxa, 5KOJIOTMYECKON MUpaMUAbl YHCET,
OMOMAacChl U DHEPTHUN);

runore3bl (koarepBatHoi A.W. Omapuna, mepBuuHOro OynaboHa J[K.
XomnpaeitHa, mukpochep C. Dokca, pudosuma T. Uek)

VYMmenune pe€uiate IIOMCKOBEBIC OMOJ0OruYecKue 3aga4u; BbIABIATH
IMPUYINHHO-CJIICACTBCHHLIC CBA3HU MCKAY HCCIICAYyCMbIMU
OHOJIOrMYECKUMHU O6’BCKT&MI/I, mnmpoueccamMm M ABJICHUAMU; O€CIIATh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHWH IMOJTYUYCHHBIX PE3YJILTATOB,
COCTaBJIATh I'CHOTHIIMYCCKHWE CXEMbl CKPCIIUMBAHHA JI Pa3sHBIX THUIIOB
HaCJICAOBaHUA IPHU3HAKOB Yy OPraHM3MOB, COCTABJIATHL CXCMbI IICPCHOCA
BCIICCTB U DOHEPI'MU B OKOCUCTEMAX (uerm IIUTaHWA, ITUIICBBIC CCTI/I)

VYMeHHe yCTaHABIMBATh B3aUMOCBSI3M  MEXAY CTPOCHHEM U
(GyHKIMSMU: OPTraHOWJOB, KJIETOK pa3HbIX TKaHEW, oOpraHamMu u
CHCTEMaMH OpPTraHOB y pAacTEeHHWH, JKUBOTHBIX M UEIIOBEKA; MEXKIY
JTaraMu OOMEHa BEUIECTB; dTAllaMU KJIETOYHOTO IMKJIA M KU3HEHHBIX
IUKJIOB OPTaHU3MOB; 3TallaMi AMOPUOHAIBHOTO Pa3BUTHSI; TEHOTHIIOM
u  ¢enorunom, ¢QeHorunom W pakTOpaMH CpeAbl OOHWTaHUS;
IPOLIECCAMU  JBOJIIOLUH; JIBHOKYLIIMMH CHJIAMH ~ aHTPOIIOTCHE3a;
KOMIIOHEHTaMHU DPA3JIMYHBIX AKOCHUCTEM W MPHUCHOCOOICHUSMH K HUM
OpraHHU3MOB

YMeHue BhIICNATh CYIIeCTBEHHBIE TPU3HAKHU:

CTPOEHHS BUPYCOB, KJIETOK IIPOKAPUOT U 3YKapUOT; OJAHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJOB, OMOTEOIICHO30B, PKOCHCTEM U
Ouocdepbl; CTpPOEHUS OpPraHOB W CHCTEM OpPraHoB PacTECHUH,
KUBOTHBIX, YEJIOBEKA; MPOILIECCOB KU3HEEATEIBHOCTH, TPOTEKAIOIIUX
B OpraHuM3Max pacTeHHUH, >KUBOTHBIX M YEJIOBEKAa; OMOJOTMYECKUX
mporeccoB: oOMeHa BemecTB (Merabonm3M), HHPOPMANMH H
MIPEBPALICHUS] YHEPTUH, OPOKEHUSI, aBTOTPO(HOIO U reTepoTpoPHOro
TUINOB THTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Melo3a,
ramMeToreHesa, AMOpUOTeHe3a, MOCTIMOPUOHAIBHOTO  Pa3BUTHS,
pa3sMHOXEHHUS, UHIUBHIyalbHOTO Pa3BUTHs OpraHu3Ma (OHTOTEHE3a),
B3aUMOJCHCTBUS T'€HOB, TETEPO3UCA; JEHUCTBUM HCKYCCTBEHHOI'O
oTOOpa,  CTaOMIM3MPYIOLIETr0,  JBIDXKYIIEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOI0 0TOOpa; ayulonaTpUYecKOro M CHMIIATPHYECKOIrO
BUJI000pa30BaHUS; BIMSHUS ABMKYIIMX CHUJI SBOJIIOIMHM HAa T€HO(OH]
MOMYJISALUK; MPUCIIOCOOJEHHOCTH OPraHU3MOB K cCpeie OOWTaHus,
YyepeloBaHMsI HAMpaBJICHUI 3BOJIOLMHU; KpPYroBOpOTAa BEIECTB U
IIOTOKA SHEPTUU B IKOCHCTEMAX

ChopMupOBaHHOCTb YMEHMS BBIIEIATH CYLIECTBEHHBIE MPU3HAKH
BUPYCOB, KJETOK MPOKApUOT M DYKAPUOT; OJHOKIETOYHBIX WU
MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB, OMOT€OIIEHO30B U IKOCHUCTEM;
0COOEHHOCTH MPOIIECCOB OOMEHa BEIIECTB U MPEBPALICHUS SHEPTUU B
KJIeTKe, (DOTOCHHTE3a, IJIACTUYECKOI0 M HSHEPreTH4ecKoro ooOmMeHa,
XEMOCHHTE3a, MHTO03a, Mei03a, OIUIOJIOTBOPEHUS, pPa3BUTHI U
pa3sMHOXEHHUS, UHIUBHIYyaTbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a),
060pBOBI 32 CyIIECTBOBaHHUE, €CTECTBEHHOTO 0TOOPa, BU1000pa30BaHMUsl,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cCpele OOWTaHMs, BIHSHUS
KOMITOHCHTOB 3KOCHCTEM, aHTPOIIOTCHHBIX W3MEHEHHI B DKOCHCTEMaX
CBOEH MECTHOCTH, KPYrOBOPOTa BEILECTB U MPEBpAILICHHs YHEPIUU B
ouocdepe




YMenue HCIIOJIb30BaTh COOTBETCTBYIOLIUE apryMEHTHI,
OMOJIOTHYECKYI0O TEPMHHOJIOTHIO W CHMBOJHKY [UISl JIOKa3aTelIbCTBA
pPoACTBa OPraHM3MOB pPAa3HBIX CUCTCMATUUYCCKUX TI'PYIII; B3aHMMOCBIA3U
OpPraHu3MOB M CpeIbl OOWTAaHWs;, CIMHCTBA YENIOBEYCCKHX pac;
HEOO0XOAMMOCTH 3/I0pPOBOTO 00pa3a *KHU3HHU, COXPAHEHUsI pa3HO0Opa3us
BUJIOB M OSKOCHUCTEM KaK YCIOBHUS COCYILECTBOBAHHUS HPUPOIBI H
YeJI0BEeYeCTBa

YMeHue KpUTHYECKH OICHHBATh WHMOPMALUIO OHOJIOTHYECKOTO
COJICpKaHUsS; MHTEPIPETUPOBATh ITUYCCKHE AaCIEKThl COBPEMEHHBIX
HCCIICAOBAHUI B OuoJIoruu, MCOULIMHE, OMOTEXHOJIOTUH;
paccMaTpuBaTh riio0anbHbIC IKOJIOTUYECKUE poOIeMbI
COBPEMEHHOCTH, (HOPMUPOBATH O OTHOIICHHUIO K HUM COOCTBEHHYIO
MTO3UIIHIO




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'NHA

Koxa

HpOBepﬂeMblﬁ JIEMECHT COACPKaHUSA

1

buonorus kak Hayka. JKuBble CUCTEMBI U UX U3YyUYCHHUE

1.1

CoBpemeHHass OHWOJNOTHS — KOMILJIEKCHAsE Hayka. bHoJormyeckwe HaykKd U
u3ydaemble MMU TpoOiembl. DyHIaMeHTalbHbIC, NPUKIATHBIE W ITOMCKOBBIC
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HayeHne OWOJIOTUM B (OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptuHbel mupa. [Ipodeccun, cBsizaHHbie ¢ Ouonorueidl. 3HadueHUEe OWOIIOTUU B
MPAaKTUYECKOH JIEATEIBHOCTH 4YeJOBEKa: MEAMIIMHE, CEIbCKOM XO3SHCTBE,
MIPOMBIIIIJICHHOCTH, OXPaHe TMPUPO/IBI

1.2

1.3

2.1

XuBble cuctembl Kak mpeaMer u3ydeHus Ouosnoruu. CBONCTBA KUBBIX CHCTEM:
€IMHCTBO XUMHUYECKOTO COCTaBa, AMCKPETHOCTh W IEIOCTHOCTh, CIOKHOCTH U
YIOPSA0YEHHOCTh CTPYKTYpBHI, OTKPBITOCTb, caMOOpraHu3alus,
CaMOBOCITPOM3BEICHUE, Pa3IPAKUMOCTh, U3MCHUUBOCTD, POCT U Pa3BUTHE.
YpOBHU OpraHH3aIK >KUBBIX CHUCTEM: MOJEKYISPHBIA, KICTOYHBIA, TKAHEBBIMH,
OpraHu3MEHHBIH, MOMYJISIIMOHHO-BUA0BOM, SKOCUCTEMHBIN
(buoreoneHotuueckuii), OunocdepHsid. IIporecchl, MPOUCXOIANIUE B IKUBBIX
cucremax. OCHOBHBIE TPU3HAKU >KUBOTO. JKU3HB Kak (opMa CyIIECTBOBAHHS
MaTepuu

Metoael Ouonorumueckoi Hayku. HaOmioneHue, u3MepeHHE, HKCIEPUMEHT,
cucreMaruzanus, Meraadaimm3. IloHsATHe o0 3aBHUCHMMONl M HE3aBHCHMOM
nepemeHHol. [lnanupoBanue skcnepuMenTa. [loctaHoBKa M MpPOBEpKa TUMOTES.
HyneBass rumnote3a. Ilonstue BwrIOOpKM U €€ 1ocTOoBepHOCTh. Pa3bpoc B
Ouonorndyeckux AaHHbIX. OlEHKa JOCTOBEPHOCTH IOJIYYEHHBIX pPE3YJIbTaTOB.
[IpuumHBl HCKaXEHUS PE3yJTbTATOB IKCIIEpUMEHTa. [IoHSATHE CTaTUCTHYECKOTO
TecTa

KneTka kak Omosorudyeckasi CicteMa

Knerka — cTpykTypHO-()yHKIIMOHAJIbHAS €IUHHILA >KUBOTO. VICTOPHS OTKPBITHS
kietku. Pabotel P. T'yka, A. JleBenryka. Knerounass teopus (T. IlIBanH, M.
IneiineH, P. Bupxos). OCHOBHBIE MOJI0XKEHUS COBPEMEHHON KJIETOYHON TEOPHUH.
MeTo bl MOJIEKYIISIPHOMN M KJIIETOYHOM OMOJIOTUH: MUKPOCKOIHNS, XpoMaTorpadus,
anexTpodopes, METOoZ MEYEHBIX aTOMOB, muddepeHraIbHOE
LEeHTpU(PyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK

2.2

XVMMHYECKUI COCTaB KIETKH. Makpo-, MUKPO- U YJIbTPAMUKPOdJIEMEHThL. Bona n
€€ poJib KaK pacTBOPHUTENS, pearcHTa, y4acTHE€ B CTPYKTYPUPOBAHHUH KIIETKH,
TEIUIOperynsauud. MuHepaabHble BEIEeCTBA KIETKH, WX OHOJOTHYecKasl poJib.
Ponb KaTHOHOB ¥ aHMOHOB B KIIETKE.

buonoruueckue nonumepsl. benku. AMHUHOKHCIOTHBIH COCTaB  OENKOB.
CrpykTypsl OenkoBoii Moinekynsl. IlepBuuHast cTpykTypa Oenka, MHeNnTUAHAs
CBs3b. BTOpuuHas, TpeTHUYHas, dYeTBEpTUUHAs CTPYKTYpbl. JleHaTyparus.
CaoiictBa 6enxoB. Knaccudukanus 6enkos. buonoruueckue QyHKIM OENKOB.
VYrneBoabl. MoHocaxapupl, AMCAXapUbl, OJUTOCaXapuAbl M IOJIHCAXapUIBbL.
OO6muit mnaH cTpoeHuss W (QU3MKO-XMMHUYECKHE CBOICTBa  yIJI€BOJIOB.
buonoruveckue GyHKIUHU YIIE€BOIOB.

Jlumuger. ['mapodunsHo-TUApOdPOOHBIE CcBoOMicTBA. Kiaccudukanus mnumos.
Tpurnuuepunsl, ¢gochoaunuasl, BOCKH, cTepouabl. buonornueckue (yHKIUU
nunuaoB. OOIIMe CBOKWCTBA OMOJIOTHUECKIMX MEMOpPAaH — TEKY4YeCTh, CIIOCOOHOCTh




2.3

2.4

K CaMO3aMBbIKaHUIO, MTOTYIPOHUI[AEMOCTb.

Hykneunosbie kucnorel. JIHK u PHK. CrpoeHne HYKIEHMHOBBIX KHCIIOT.
Hyxneoruasl. [Ipuniun kommiemenTapuoctu. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoitnas cniupanb. MectoHaxoxaenue u ouonorndeckue ¢pynknuu JTHK.
Buge PHK. @ynxkunu PHK B knetke.

Crpoenne Monekyiasl AT®. Makposprudyeckue cBsizu B MoJiekyie ATO.
buonornueckue ¢pynkunu AT®. BoccranoBineHHbIE IEPEHOCUUKH, UX (QYHKIIMU B
kietke. CekBenupoBanue JIHK.

CrtpykrypHast OHWOJOTHS: OWOXMMHUYECKHE W OHOPU3NYCCKUE HCCIICTOBAHUS
COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYpPbl OMOMOJIEKYJI

Tunsl  KJIETOK: JyKapuoTHYecKas M Ipokapuoruyeckas. CTpyKTypHO-
(byHKIMOHATIBHBIE 00pa30BaHMUS KIETKH.

CtpoeHue mpokapuoTHUYeCKOM KieTKu. KierouHas creHka OakTepuil W apxew.
OcobeHHOCTH CTpOeHUsl TeTepoTpoHO M aBTOTPO(HON MPOKAPHOTHYECKUX
KJIETOK. MecTo U poJib MPOKapuoT B OMOLIEHO3aX.

Crpoenne u (pyHKIIMOHHMpPOBAHWE SYKAPHMOTHYECKOW KieTku. Ilmaszmartmuaeckas
MeMmOpaHa (ruazmanemma). CTpyKTypa Iuia3Matuyeckoil MmeMOpansl. TpaHcnopt
BEIIECTB Yepe3 IUIa3MAaTHYeCKyl0 MeMOpaHy: TaccuBHBIA  (nuddysus,
obneruénnast nudQysus), aKTUBHBIN (MEPBUYHBIA U BTOPUYHBIA aAKTHUBHBIN
tpaHcnopt). Ilomynponunaemocts MeMOpanbl. Pabora HaTpuii-KaaueBoro
Hacoca. DHJOLMTO3: MUHOLUTO3, (arouuto3. Dk3ounto3. Kietounas creHka.
CrpykTypa 1 GyHKIHU KIETOYHOU CTEHKH PACTEHHIA, TPHOOB.

[uromnazma. Llutozons. I[Mutockener. /JIBmxkenue wnuromnasMbel. OpraHouabl
kieTkd. OpHoMeMOpaHHBIE OpPraHOWIbl KIETKU: SHAOIUIa3MaTHYECKas CeTh
(OIIC), anmapar 'onbmaku, JTM30COMBI, UX CTpOeHHE M (yHKIMU. B3aumocsssb
0JIHOMEMOpaHHBIX OpPraHOUIOB KJIETKH. CTpoeHue IpaHyJspHOrO PETUKYIyMa.
Cunte3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHbIX MeMOpaH. ['mankuii
(arpaHymsipHBI) SHAOIUIA3MATHUECKUH peTUKyiayM. CekpeTopHas QYHKIMS
annapara ['onpmku. TpaHcmopT BewecTB B KIETKE. Bakyoiau pacTHTEIbHBIX
kietok. Kierounsiii cok. Typrop.

ITosryaBTOHOMHBIE OpraHOUBI KJIETKU: MUTOXOHPHUH, TUTACTUBI.

CrpoeHne W (QyHKIMM MUTOXOHApPUN W macTul. [lepBuuHble, BTOPUYHBIE U
CIIO)KHBIE  IIACTUABl  (POTOCHHTE3UPYIOUMX  JYKapuoT.  XJIOPOIUIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTECHUM.

HememOpannbsle opranougsl kietku CtpoeHue M (YHKIUM HeMeMOpaHHBIX
OpraHouJioB KjieTku. Pubocombl. MukpopunamMeHTsl. MbpllieuHble KIETKH.
Mukpotpybouku. Knerounsiit nentp. CTpoeHHe U ABMKEHUE HKIYTUKOB U
pecHruek. MuUKpoTpyOOUKH HUTOIUIa3MblL. LIeHTpros.

Snpo. O6Gonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SIAPBIIIKH, UX CTPOEHHE U
¢byHkuu. SnepHbiil 6enkoBbli MaTpukc. IIpocTpaHCTBEHHOE pacmlojOKeHue
XpOMOCOM B HHTep(]a3HOM sisipe. benku xpomaTuHa — TUCTOHBI.

Knerounsie BxmoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIIETOK 3JYKapHOT
(pacTuTeNbHOM, )KMUBOTHOH, IPUOHOIN)

AccUMUIISIMS U TUCCUMUIIALIUAS — JIBE CTOPOHBI MeTabomu3ma. Tumbl oOMeHa
BEIIIECTB: aBTOTPO(HBIM W TETepOTPO(dHBINA. YUacThe KUCIOpoJa B OOMEHHBIX
mporeccax. DJHepreTudyeckoe oobOecrieueHne KIeTku: mnpeBpamenue ATO B
oOMeHHBIX Tmporeccax. DepMeHTATUBHBIM XapakTep peakmuil KIETOYHOTO
Metabonm3ma. DepMeHTH, MX CTPOCHHE, CBOMCTBA U MEXaHHM3M JICHCTBUS.
KodepmenTtsl. OTimuns pepMEHTOB OT HEOPTaHUUYECKUX KaTaan3aTopoB. bemku-
aKTUBATOpPbl U OENKU-WHTHOUTOPHL. 3aBUCUMOCTH CKOPOCTH (PepMEHTATHBHBIX




peakuuii OT pa3IMYHBIX (PaKTOPOB.

[lepBuuHBIil CHHTE3 OpPraHMYECKUX BEIIECTB B KieTke. PotocuHTe3. Poib
XJIOPOIUTACTOB B mporecce ¢orocuaTe3a. CBeroBas u TeMHOBas (a3bl.
[MpoxykTuBHOCTH (OoTOCHHTE3a. BimsHuEe pa3nuuHbIX (AKTOPOB HAa CKOPOCTH
¢dorocunTesa. 3HaueHune HOTOCHHTE3A.

XemocuHTe3. PazHooOpa3ue opraHu3MOB-XEMOCUHTETUKOB: HUTPUDUIHPYIOIITHEC
OakTepuu, Kene300aKTepun, cepoOaKTepuu, BOAOPOJHBbIC OakTepuu. 3HAUYCHUE
XEMOCHHTE3a.

Ana’poOHble opraHu3Mmbl. Bunel Opoxenus. [IpogykTel OpokeHHS H HX
UCIOJIb30BAHUE YEIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHW3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YyIUTENN OOIE3HEH.

AdpoOHBIC OpraHu3Mbl. DTambl SHEPreTHYECKOro ooOmeHa. [1oaroToBUTENBHBIM
sTan. [ ukoan3 — 6eCKUCIOPOIHOE PACHICTIIICHUE TIFOKO3BI.

buonornveckoe OKHCICHHE, WU KJICTOYHOE IbIXaHWE. Pojb MHTOXOHIpUN B
nporeccax OHMOJIOTUYECKOTO OKHCIICHHS. Huknnaeckue peakuuu.
OxwuciurensHoe ¢ochopunupoBanue. [IpenmymiecTBa a3poOHOr0 MyTH OOMEHa
BEIIECTB Mepe1 aHaIPOOHBIM. DPPEKTHBHOCTh SHEPTETUIECKOTO 0OMEHa

2.5

2.6

Peakuuu maTtpuyHoro cuHte3a. I[IpuHIMI KOMIUIEMEHTAPHOCTU B pEaKLUAX
MaTpUYHOr0 cuHTe3a. Peann3anus HaciaeICTBEHHOM nHpopmalmu. ['eHeTnyeckuii
KoJI, ero cpoucrBa. Tpanckpunuusa — Marpuusbslidi cuHTe3 PHK. IIpmHnmmnsr
TPAHCKPUILMUA: KOMIIJIEMEHTAPHOCTh, aHTUIIAPAJLIEIbHOCTh, ACUMMETPUYHOCTbD.
Tpancnsmus u e€ sramel. Yuactue TpancnoptHeix PHK B OmocunTtese Oernka.
VYcnoBust Ouocunte3a Oenka. KonupoBanue amuHOKuCIOT. Pons pubocom B
OnocuHTe3e Oenka.

Opranuzanys reHoma y IpoKapuoT U dyKapHuoT. Perynsanus akTUBHOCTU I€HOB y
npokapuot. ['mmoreza onepona (. XKakoo6, XK. Mano). Perymsimus oOMeHHBIX
IpoueccoB B KkieTke. KieTounslil romeocTas.

Bupycbl — HekneTouHble (OpMbI KU3HM U OOJIUratHele napasuthbl. CTpoeHue
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepHO(aros.

BupycHsle 3a0oneBaHus 4eloBeKa, KMBOTHBIX, pacteHmit. CIIN/], COVID-19,
COLIMAJIbHBIE M MEJMIIMHCKUE MPOOIIEMBI

Knerounslif 1ukn, ero mnepuoabl W perymsauusa. Murepdaza u  MuTo3.
OcobeHHocTH TIpoIIecCOB, MpoTeKawlux B uHTepdaze. [loaroroBka KieTkH K
nenenuto. IlpecunTeTndecknii  (MOCTMUTOTUYECKUM), CHUHTETHUECKUA U
MTOCTCUHTETUYECKUH (TPEMUTOTHYECKHI) TEpUOAbI HHTEP(a3hI.

Matpuunelii cunre3 JIHK — pemmkanusa. [Ipunnunsr perumxanuu  JIHK:
KOMIUIEMEHTAPHOCTb, ITOJIYKOHCEPBATUBHBIM CHHTE3, AHTHUIIAPAJUIEIBHOCTb.
Mexanusm permkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
TemoMepaza. XPOMOCOMHBIM HaOOp KIETKH — KapuoTWIl. JIUMIOWIHBIA U
rarmouAHbI  HAaboOpbl XpomocoM. ['omosiornunble XpomocoMsbl. IlonoBeie
XPOMOCOMBI.

Jlenenune xietkn — MuTo3. CTaguy MHUTO3a U NPOUCXOZSAIINE B HUX IPOLIECCHI.
Tuner muto3a. KapnoknHe3 W IHUTOKHMHE3. bHonormyeckoe 3Ha4Y€HHE MHTO3a.
Perynsauus MuTOTHYECKOTO IIUKIA KIeTKH. [Iporpammupyemas kieroyHast ruoenb
— amnomnTo3.

@DyHKIMOHAIbHAs TEHOMUKA

Opranusm Kak OMoJIOrHYEeCcKasi CUCTEMa

3.1

OAHOKIIETOYHBIE, KOJIOHUAJTHHBIE, MHOTOKJICTOYHBIC OpraHU3MBI u
MHOT'OTKaHEBbIE OPTaHU3MBI.
dopMBl Pa3MHOKEHHUSI OpPraHU3MOB: Oecrojoe (BKJIIOYash BEreTaTUBHOE) |




3.2

nojoBoe. Buapl  Gecrnonoro  pasMHOXKEHHUS:  [MOYKOBAHHE,  CIOPYJISIMS,
(dbparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe pazmuoxenue. [lonoBbie kneTku, unu rameTsl. Meio3. Crtaguu meiosa.
[ToBenenue xpomocoMm B meiose. Kpoccunrosep. buosiornyeckuii cmpicii Meiio3a
1 IIOJIOBOTO Iporecca. Meno3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPIraHU3MOB.
[IpenzaponpiieBoe pazButue. l'ameroreHe3 y X uBOTHBIX. [loyioBBIE »Kemne3bl.
OOpa3oBaHne W pa3BUTHE TMOJOBBIX KiIeTOK. CrepMaToreHe3 M OOTEHE3.
Crtpoenre moJjoBbIX KiIeTOK. OIIOIOTBOpEHHE U HIMOPHUOHATIBLHOE pPa3BUTHUE
*KUBOTHBIX. CIIOCOOBI OTUIOIOTBOPEHUS: HApY)KHOE, BHYTpeHHEe. [lapTeHorenes.
WupuBunyanbHoe pa3Butue opraHu3smMoB (oHToreHes3). Craauum smOpHOreHesa
KHMBOTHBIX (Ha mpumepe JsrymkH). JIpobnenue. Tunsl apobnenus. OcoOeHHOCTH
NpoOJeHrs MJIEKOMUTAIONIMX. 3apObIIIeBbIE JUCTKU (racTpylisilus). 3akiajaka
OpPraHoOB M TKaHEW W3 3apOJBIIIEBbIX JIMCTKOB. B3aMMHOE BIHSHUE 4YacTed
pa3BUBAlOIIErocs 3apofbliia (3MOpUOHANbHAS HHAYKLHKA). 3akiajka IUlaHa
CTPOEHUSI KHBOTHOTO KakK pe3yJbTaT HEPapXUUECKHUX B3aMMOJACHUCTBUII TI'€HOB.
Bnusnue Ha >MOpHOHANBHOE PAa3BUTHE PA3IUYHBIX (DAKTOPOB OKpYXkKaromien
Cpelbl.

Poct u pa3zButue xuBoTHbIX. [TocToMOpuoHanbhblil nepuo. [psimoe u Henmpsamoe
pazButue. Pa3Butne ¢ meramopdo3oM y O€CIO3BOHOYHBIX W TIO3BOHOYHBIX
KUBOTHBIX. buoiiornueckoe 3Hauy€HUE MPSAMOrO M HEMNPSAMOIO pa3BUTHUSA, HUX
pacnpocTpaHeHue B mnpupoje. Tumbl pocta XKUBOTHbIX. DaKTOpHl peryiasuuu
pocta JKMBOTHBIX M 4enoBeka. CTaauud NOCTIMOPHUOHATBLHOTO PAa3BUTHUS Y
KUBOTHBIX U 4esioBeKa. [leprnosibl OHTOreHe3a 4eaoBeKa.

Pasmuoxxenue wu pasButue pacrenuwit. ['ametodutr m cnopodur. Meito3 B
KU3HEHHOM TMKJIe pacreHud. (OOpa3oBaHume cIop B IIpolecce Mekosa.
l'ametorenes y pacrenuii. OIUIOOOTBOPEHHWE U Pa3BUTHUE PACTUTEIbHBIX
OpraHu3MoB. J{BOIiHOE OIUIOJOTBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3zoBaHue U
pa3BUTHE CEMEHU. MeXaHU3MBbl PETyJIsiLIUA OHTOT€HE3a Y PACTEHUH U )KMBOTHBIX

Ucropust crTaHOBIEHMS M pPa3BUTUS TE€HETUKM Kak Hayku. (OCHOBHbIE
FEHETUYECKHUE TOHATHS W CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJIJIEIbHBIE
IEHbI, AJIbTEPHATUBHBIC IPU3HAKH, JOMHUHAHTHBIA WM PELECCUBHBIA NPHU3HAK,
TOMO3UTOTa, TETEePO3UTroTa, YHCTas JIMHUS, THOPUIBI, TEHOTUI, (HEHOTHIL.
OcHOBHBIE =~ METOABI  T€HETUKH: THOPUAONOTMYECKUN, I[UTOJIIOTUYECKUH,
MOJIEKYJIIPHO-TEHETUYECKUI

3.3

Mounorubpuanoe ckpemubanue. [lepspiii 3akoH MeHenst — 3aK0oH eJMHO00pa3us
ruOpu0oB mepBoro mnokojeHus. IlpaBuino noMuHupoBaHus. Bropoil 3akoH
MeHngens — 3akOH paclleIyieHuss MNpuU3HAKoB. LluTonormyeckne OCHOBBI
MOHOTHOPUAHOTO CKpelnBaHus. [ umores3a 4MCTOTH raMerT.

AHanmusupyromee ckpemuBaHue. [IpoMexyTOYHBIM XapakTep Hacaea0BaHUS.
Paciuennenue npu3HaKkoB U HEMTOJIHOM JOMUHUPOBAHUHU.

JurubpunHoe ckpemuBanue. Tpetuil 3akoH MeHenss — 3aKOH HE3aBHCHUMOI'O
Haclle/IoBaHUsT ~ NpU3HAaKoB.  Lluronorndyeckue  OCHOBBI  JAUTHOPHUIHOTO
CKpELIUBaHUS.

CueruieHHoe HacienoBanue mnpusHakoB. Pabotsl T. Moprana. CueruieHHoe
HAacJIEeA0BAHUE T'€HOB, HAPYIICHUE CLEIUICHHS MEXAy IeHamMu. XpOMOCOMHAas
TEOPHs HACJIEICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIM MEXaHU3M OIpENENeHUs Moja. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M rereporaMeTHbiil mon. I'eHeTndeckas
CTpyKTypa NOJIOBBIX XpomocoMm. HacnemoBaHme mNpHU3HAKOB, CIEIUIEHHBIX C
IIOJIOM.




I'enotun kak nenoctHas cucrema. [lmeHoTponus — MHOKECTBEHHOE ICHCTBUE
refa. MHOXECTBEHHBIA aUieau3M. B3auMoaeilicTBHEe HeaUIEIbLHBEIX TI'€HOB.
KommiemenrapHocts. Onuctas. [lonumepus
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3.6

3.7

BzaumoneiicTBue renotuna u cpensl npu GopmupoBanun penotuna. I3MeHYMBOCTb
npu3HakoB. KayecTBeHHbIE M KOJWYECTBEHHbIE MPU3HAKU. BUIbl M3MEHUYMBOCTU:
HEHACJICJICTBCHHAS M HACJICJICTBCHHASL.

Momudukanmonsas ~ M3MEHYMBOCTh.  Poimb  cpemsl B (popMHpOBaHUU
MoAM(UKAIMOHHOM n3MeHunBocT. HopMa peakuuy npu3Haka. BapuamoHHbIA s
u BapuanmonHas kpuBas (B. HMoranncen). CpoiictBa MOAM(pHUKAIIMOHHON
HM3MEHYUBOCTH.

I'enoTunmyeckast n3MeHUINBOCTE. CBOMCTBA TeHOTHITMYECKON M3MEHUMBOCTH. BHIbI
TeHOTUITMYECKON M3MEHUMBOCTU: KOMOMHATHBHAS, MyTAllMOHHASL.

KomOuHaTtuBHAsT W3MEHUMBOCTh. MeHo3 © TIOJIOBOM TIpOIlecC — OCHOBA
KOMOWHATUBHON M3MEHYMBOCTH. POJIb KOMOMHATUBHON M3MEHUUBOCTUA B CO3JAHUU
TEHETUYECKOT0 pa3Hoo0pa3us B Ipe/Iesiax OTHOTO BHUIA.

MyrtarmonHasi I3MEHUYMBOCTh. BUIlbI MyTaluii: reHHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE W HMHIYLUMPOBAaHHbIE MYTAalUUU. SEpHbIE W IMTOIUIA3MAaTHYECKUE
Mytaiuu. COMaTHYECKUE U MOJIOBBIC MyTaliy. [IpuurHbI BOSHUKHOBEHUST MYTAIIHIA.
Myrtarenpl M HMX BIMSHME HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOIO
nporiecca. 3aKOH TOMOJIOTHYECKUX PsIIOB B HacliecTBeHHOU n3MenunBoctu (H.U.
BasuioB). BHesepHast ©3MEHUHMBOCTD U HACJIEACTBEHHOCTh

Kapuotun 4enoBeka. MexayHapoaHass mporpamMma HCCIEAOBaHUS TI'e€HOMaA
YCJIOBCKA. MeTOI[I)I N3YUCHUA I'€HCTUKHU YCJIOBCKA: FeHeaJIOFI/I‘IeCKPIﬁ,
OJIM3HELIOBBIH, UTOT€HETUYECKUH, MOMYJISIIIHOHHO-CTATUCTUUECKUIA,
MOJIEKYJISIPHO-TEHETUUECKH. CoBpemeHHOE olpezesieHue reHOTHUNA:
MOJIHOTEHOMHOE CEKBEHHUPOBAHUE, TEHOTHIIMPOBAHKE, B TOM YHUCIIE C TTOMOIIbIO
[MI[P-anaym3a. HacnencTBeHHble  3a00jeBaHUS  4elioBeKa. [ eHHBIE U
XPOMOCOMHBIE 0oe3Hn YeJI0BEeKa. bonesnn c HACJIEe/ICTBEHHOU
MIPEIPACIOI0KEHHOCThIO. 3HAUEHNE MEIUIUHCKON MeHETUKU B MPEAOTBPALIEHUN
Y JIGYeHU U TeHeTHYeCcKHX 3a0oneBanmii yenoeka. CTBOJIOBBIE KIETKU

JloMecTukanus 1 cenekuus. 3apoxkIeHue CeJIEKIMU U JoMecTukaiu. Yuenue H.1.
BapuiioBa 0 1eHTpax MPOUCXOXKACHUS M MHOTO00pa3usi KYJIbTYPHBIX DPAaCTCHHA.
Ponb cenexkimu B co3gaHuy COPTOB pacTEHUN UM MOPOJT KHUBOTHBIX. CopT, Mopoaa,
mTamMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B HAcJeICTBEHHOW u3MeHunBocTH H.U.
BaswuiioBa, ero 3naueHue st CENEKIIMOHHON pabOTHI.

Metoabl  ceneKIMOHHOW paOoThl. VCKycCTBEHHBIM OTOOp: MacCOBBIM H
VHIUBUYTbHBIN. DTanel KOMOMHAIIMOHHOMI CEJICKIIMH. Hcnerranne
MPOU3BOJUTENEH MO TOTOMCTBY. OTOOp MO TEHOTHIY C TOMOIIBIO OIEHKH
(¢eHoTHIIa TOTOMCTBA M OTOOP 110 T€HOTHUITY ¢ IoMolkko aHanu3a JHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/]l CENEKIIMOHHOM pa0oThl. PannannoHHbIi u
XUMUYECKUM MyTareHe3 KaK WCTOYHHUK MYyTalluid y KYyJbTYPHBIX (HopM
opranu3MoB. lcnonb30oBaHME TEHOMHOIO pENAKTUPOBAHHUS M METOAOB
pekoMmOuHanTHBIX JJHK mi1s momydeHust nCXoIHOTO MaTepHaia Jisl CEJICKITUH.
[Nonmyuenne mnomummonnoB. BuytpuBmmoBas rubpuausaius. bIu3kopoacTBeHHOE
CKpelMBaHue, Wid HHOpuauHT. HepoJacTBeHHOE CKpelvBaHWe, WM ayTOPWIWHT.
I'erepo3uc u ero nmpuumnbl. Mcnonb3oBaHue rereposuca B cenekuuu. OtnanéHHas
ruOpuam3aius. [lpeogonenne Oecrutomusi MEXBUIOBBIX THOpUIOB. JlocTimkeHus
CEJICKLIMU PACTEHUI U YKUBOTHBIX

OOBEKTBI, UCHIOIb3YeMbIe B OMOTEXHOJIOTHH, — KIIETOYHbIE U TKaHEBBIE KYJIBTYpBI,
MHUKPOOPTaHU3MbI, HMX  XapakTepucTuka. TpagulMoHHAas  OWOTEXHOJIOTHS:




xJieboneueHne,  MOJNlydeHHWE  KUCIOMOJIOYHBIX  MPOAYKTOB,  BUHOCIHE.
Muxkpobuonornueckuii cuHTe3. OOBEKTHI MHUKPOOMOJIOTHYECKHX TEXHOJIOTUH.
[IpousBojmcTBO  Oenka, AaMHHOKHCIOT W BUTaMUHOB.  VckyccrBeHHoe
OIJIOJJOTBOPEHHE. PEKOHCTPYKIUS SIMIIEKIETOK U KJIOHHUPOBAHUE >KUBOTHBIX.
Mertoa TpaHCIUIaHTalUU SAEP KIIETOK.

XpoMocoMHasi W TeHHass WHXeHepus. VICKycCTBEHHBIM CHHTE3 TeHa U
KoHCTpyupoBaHue pexkomOunanTHeix JIHK. JlocTmkeHuss © TEpCHEKTHUBBI
XpOMOCOMHOM ¥ TeHHOW MHXEeHepuH. MenuuuHckue OHOTEXHOJIOTHH.
Hcnonbs3oBanne CTBOJIOBBIX KIIETOK

CucreMa 1 MHOTOOOpa3ye OpraHuIecKoro Mupa

4.1

4.2

4.3

buonoruyeckoe  pasHooOpasue  opraHusmoB.  CoBpeMEeHHas  cHCTEMa
opranu4yeckoro mupa. IlpuHIunel xiaccupukanuu opraHu3MoB. OCHOBHBIC
CUCTCMATHUYCCKUC I'PYIIIIbI OPTaHHU3MOB.

OcoOeHHOCTH CTPOEHHS W KHU3HEAEATEILHOCTH OJHOKJIETOYHBIX OpPraHH3MOB.
bakrepun, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKIETOYHBIE BOJOPOCIH, APYTHE
npotuctbl. KononnansHble opraHu3Mbl. [[BHKEHHE OHOKIICTOUYHBIX OPraHU3MOB!
amMEOOUAHOE, KI'YTUKOBOE, PECHUYHOE. 3allUTa y OJHOKJIETOYHBIX OPIaHHU3MOB.
Pa3apa)xuMoCTh y OHOKJIETOYHBIX OPraHU3MOB. TaKCHCHI

MHoroxkiaeTouHble pacTeHus. B3anMOoCBs3b YaCcTe MHOTOKIIETOYHOTO OpPraHU3Ma.
Tkanu, opraibl ¥ CUCTEMbI OpPraHOB MHOTOKJIETOYHOTO opranusma. OpraHuszm
Kak eauHoe 1enoe. Tkanu pacteHuil. Tumbl pacTUTENbHBIX TKAHEMH:
oOpa3oBarenpHasi, TOKPOBHAs, MPOBOJSIIAS, OCHOBHAs, MEXaHWYCCKas.
OcoOeHHocTu cTpoeHUs, PYHKIUN U pacIOIOKEeHUs TKaHEeH B OpraHax pacTeHUI

BereraruBHble U TeHEpaTUBHBIE OpraHbl pacTeHNd. OYHKIMN OPraHOB U CUCTEM
opranoB. Kapkac pacrenuil. /[BU>keHHEe MHOTOKJIETOUYHBIX PACTEHHUI: TPOIIU3MBI U
Hactuu. llornomeHne BOABI, YIVIEKHUCIOTO ra3a W MUHEPAIBHBIX BEILECTB
pacrenusimu. Jlpixanue pacreHuil. Auddysus ra3oB yepes3 MOBEPXHOCTb KICTKH.
TpancnopTHele cucTeMbl pacTeHHil. Beiienenue y pacrtenmii. 3ammura y
MHOTOKJIETOUYHBIX pacTeHui. Kyrukyna. CpencrtBa MacCHBHOM M XMMHYECKOH
3amuThl. OUTOHIIMIBL.

PasgpaxkxuMocTs M perynsauus y OpraHusmMoB. PasgpakMMoCTb W peryisuus y
MHOT'OKJIETOYHBIX PacTeHUI. POCTOBBIE BEIIECTBA U UX 3HAYEHUE

4.5

4.6

MHOroKJIETOYHbIE  >KMBOTHBIE. B3auMOCBSI3b ~ 4YacTe€ll  MHOTOKJIETOYHOTO
opranu3ma. TkKaHH, OpraHbl U CUCTEMbl OPTaHOB MHOTOKJIETOYHOTO OpraHu3Ma.
Opranusm kak eauHoe 1enoe. ['omeoctas. TkaHU KUBOTHBIX W 4Ye€IOBEKa. THIIBI
KUBOTHBIX TKaHEH: SNUTEIUalbHas, COCIWHUTEIbHAsA, MBbIIICYHAs, HEpBHas.
Ocobennoctu cTpoeHUs, (GYHKIMA M PpaACIONIOKEHUS TKaHEH B OpraHax
YKUBOTHBIX U YEJIOBEKa

Oprasbl U CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMU OPraHOB U CHCTEM OpPIraHOB.
Omnopa Tenma opraHu3mMoB. CKeleTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyxHbiii U BHyTpeHHUH ckeneT. CTpO€HHE U TUIBl COCIUHEHMS
KOCTEil.

JIBrK€HHE MHOTOKJIETOUHBIX JKMBOTHBIX. Ilurtanue »xuBoTHbIX. IluTanue
IIO3BOHOYHBIX XUBOTHBIX. HBIX&HI/Ie JKUBOTHEIX. KOoXKHOE AbIXaHUE. }Ka6epH0e n
NEroYyHOE JIbIXaHue.

HBIX&HI/Ie IIO3BOHOYHBIX KHWUBOTHBIX. 3BOJ’II—OHI/IOHH06 YCIIOXXKHCHHUE CTPOCHUA
NErKUX TMO3BOHOYHBIX XUBOTHBIX. J[pIXaTelbHasl cucTeMa 4enoBeka. MexaHu3m
BCHTUJSIIUN JIETKNUX Yy OTHO W MICKOINUTAKOIINX. TpchnopT BCIIECTB Yy
opranu3moB. TpaHcmopT BellecTB y *XUBOTHbIX. KpoBeHOcHast cuctema u eé




5.1

opranbl.  KpoBeHocHas  cuctemMa  TIO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpamieHusl. OJBONIOIMOHHBIE  YCIOKHEHUS CTPOEHUS KPOBEHOCHOM
CUCTEMBI MMO3BOHOYHBIX JKUBOTHBIX. BEIAeNneHue y opraHu3MoB. Beiaenenue y
KUBOTHBIX. COKpaTUTENbHbIE Bakyosid. Opransl BoiieneHus. CBA3b MOJIOCTH Tela
C KPOBEHOCHOM W BBIICIUTEIIBHON cucTeMamu. BplneiieHue y NO3BOHOYHBIX
KUBOTHBIX. 3allldTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. [lokpoBbI U uX
MIPOU3BOTHBIC.

Pa3znpaxxuMocTh U peryisuust y opranu3MoB. Pa3apakxuMocTh y OAHOKIETOYHBIX
opranm3mMoB. Takcuchl. Pa3apakMMOCTh W PEryJsalus y MHOTOKIETOYHBIX
pactenuii. PocToBble BellecTBa U UX 3HaYCHHE.

HepBHas cucrema u pediekTopHas peryysius Y MHOTOKJICTOYHBIX KHBOTHBIX.
HepBnas cuctema u e€ otaenbl. DBONIOIMOHHOE YCIOXKHEHHE CTPOSHHSI HEPBHOM
CUCTEMBI y KUBOTHBIX.

Pazpabotka anroputmMoB u mnporpamMm s 3¢GHEKTUBHON (HYHKIIMOHATBLHOMN
aHHOTAIUU TCHOMOB, TPAHCKPHUIITOMOB, MPOTEOMOB, MeTaboJIOMOB
MHUKPOOPTaHU3MOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA

OpraHI/IBM YCJIOBCKA MU €T0 310POBLEC

Opransl ¥ cUCTEMBI OPTaHOB 4esoBeKa. OTaenbl TOJIOBHOTO MO3ra IO3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas nyra. besycrnoBHbIE H  yCIOBHBIC
peduexcel. I'ymopanbHast peryiasiuss U SHAOKPUHHAs CHCTEMa JKUBOTHBIX U
yesoBeka. JKenes3sl JHAIOKPUHHONW CUCTEMBI U MX TOPMOHBI. J[eCTBME TOPMOHOB.
B3auMocBs3p HepBHON M 3HIOKpUHHOW cucteM. [unoramamo-runodusapHas
cucrema. Pediekc u pednexropHas ayra. be3ycioBHbIE U YCIOBHBIE PEIICKCHI

5.2

3amuTa opraHuzMa ot Oosie3Hel. MIMMmyHHas cuctema yenoBeka. KieTouHslil u
TYMOpaJbHBIA WUMMYHHUTET. BpoxAEHHBIN, NpHOOPETEHHBIN crenupudecKuit
UMMYyHHUTET. Teopusi KIOHAJIbHO-CeleKTUBHOro ummyHutera (IL.DOpaux,
®.M.bepuer, C.ToneraBa). BocnamurenbHble OTBETHl OpraHu3MoB. Pomb
BPOKJIEHHOIO UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€eBaHUI

5.3

KpoBeHocHast cucrema u e€ opransl. Cepjie, KpOBEHOCHBIE COCYIbl U KPOBb.
Kpyru kpoBooOpaienus. Pabora cepaiia u e€ peryasnus

5.4

Jbixanue yenoseka. {ud¢ys3us razoB uepe3 MoBEpXHOCTh KIETKHU. JlpixaTenbHas
cucreMa 4YeloBeKa. JlpIxareinbHas  IOBEPXHOCTb. Perymsdmus  abIXaHus.
JlbixaTenbHble 00BEMBI

5.5

[MumeBapurensHas cucrema uenoBeka. OTIENbl MHINEBAPUTEITHHOTO TpPaKTa.
[IumeBapuTenbHble  kKene3bl.  BHYTpUIIONIOCTHOE U BHYTPHUKJIETOYHOE
MUIIEBAPEHUE

5.6

ITokpoBel M wux mnpousBojHble. Opranbl BblaeneHus. Ilouku. Crtpoenue u
¢byHKIMOHMpOBaHUE HeppoHa. DUIBTpAIMs, CEKpelst U 0OpaTHOE BCachbIBaHHE
KaK MEXaHU3MBbI pabO0Thl OpraHoB BblJeseHUs1. OOpa3oBaHUE MOYH Y YEJIOBEKa

5.7

HBI/I)KGHI/IG YelloBeKa: MbImieuHas cucreMa. CKeleTHBIC MBIIIOBI U HUX pa60Ta.
CTpOCHI/IC W TUIIbI COCANHCHUA KoCTeH

Teopus sBontonnu. Pazsutne )u3Hu Ha 3emMie

6.1

OpomononHass  teopuss Y.  JlapBuHa. [lpeanochUIkKM  BO3HUKHOBEHMS
napsuHHU3Ma. JKn3Hb U HayyHas aedarenbHocTh Y. JlapBuHa.

JIBmokymiye cuiibl 3Bodonuu BUgoB no Y. JlapBuHy (BbICOKasi HHTEHCHBHOCTh
pa3sMHOXKEHHsI OpPraHW3MOB, HACJEJICTBEHHas HW3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuHTeTndeckoir Teopun 3Boiroiuu (CTD). HelttpanpHas Teopus
sBomtonud. COBpeMEHHasl SBOJIIOIIMOHHAST OUOIOTHs. 3HAYEHHE JBOJIOIMOHHON




TeopuHu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA

6.2

6.3

6.4

[Tonmynsimuss kak ayeMEHTapHas eauMHuua 5BooLMUA. COBpEMEHHBIE METOJbI
OLICHKM T'€HETHYECKOTO pa3HOoOoOpa3usi U CTPYKTypbl Homynsauuid. M3menenue
reHoQoHa TOMYJSIUH KaK 3JIEMEHTApHOE 3BOJIIOLIMOHHOE SIBJICHHE. 3aKOH
reHeTudeckoro paHoBecus k. Xapau, B. BaiinOepra.

DOnemeHTapHbIe (GaAKTOpPHl (ABIKYIIME CHJIBI) SBONIONUH. MyTallMOHHBII
nporecc. KomOunatuBHass wu3MeHUuMBOCTh. Jlpelid reHOB — ciydaiiHble
HEHANpaBJICHHbIE HW3MEHEHHMs 4YacToT ajuiened B momymsuusax. Oddekr
OCHOBATEJIA. Murparnuu. W3onsmus MOTYJISLIAMA: reorpaduueckas
(mpocTpaHcTBeHHas ), Onojoruueckas (penpoyKTUBHas).

EcrectBennplii  oTOOp — HampaBmsitouid  (akTtop  dBomonuu.  Dopmbl
€CTeCTBEHHOTO  OTOOpa: JBWXKYIIUH, CTAaOMIM3UPYIOIIMH, pa3pbIBAIOIINN
(mu3pyntuBHBIN). [TooBoi oTOOD.

[IpucnocoOIeHHOCTh ~ OPraHU3MOB  KaK  PE3ylbTaT  MHUKPOIBOJIOLUH.
BosnukHOBeHHe  mpHcIoOcoOneHuid y  opraHu3MoB.  Apomopdo3sl U
uanoanantanuu. [IpuMeps! npucrnocobieHuii y opranu3MoB. OTHOCHTEIBHOCTD
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u crpykrypa. BupooOpasoBaHue Kak —pe3ysbTaT
MUKpO3BOJIONUHU. M3omsius — kimrodeBod ¢dakrop BumoodOpasoBanus. [lytu u
CTIIOCOOBI BHUI000pa30BaHUS: QJJIOTIATPHYECKOE (reorpaduueckoe),
cuMmarpudyeckoe  (3KOJIIOTUYECKOE),  «MTHOBEHHOE»  (MOJUIUIOMIU3aIus,
rubpuamzaiys). JJuTenbHOCTh SBOTIONUOHHBIX MTPOIIECCOB.

Mexanuzmbl (OpMUPOBaHUS OMOJIOTUYECKOTO Pa3HO00pasusl.

Pone sBOMIOLIMOHHOM OMONOTHH B Pa3pabOTKE HAYYHBIX METOJIOB COXPAaHEHHS
O6uropazHooOpaszusi. MUKpPOIBOIIONUS U KOABOJIOLHUS IMapa3uTOB M HMX XO35EB.
MexaHu3mbl HOPMUPOBAHHS YCTOHYUBOCTH K aHTUOMOTHKAM H CIIOCOOBI O0PHOBI
C He

Metoael n3ydeHHs Makpo3Boironuu. [lageoHTomornyeckue MeToabl M3ydeHUs
sBositoMu. [lepexonubie GopMbl 1 PUIIOTeHETHYECKHE PSABI OPTAHU3MOB.
buoreorpagudeckue Metoibl u3yueHust 3BoaoH. CpaBHeHUE (IOPHI U QayHb
MaTepUKOB M OCTpOBOB. broreorpaduueckue odiaactu 3emn. Buasi-sHieMuxku u
PEITUKTHI.

OMOpPHOIOTHYECKHE UM CPaBHUTEIbHO-MOP(OJOTUYECKUE METOAbl H3yYEHUS
IBOJIIOLIMU. ['€HeTHYecKne MEXaHU3Mbl DBOJIIOLMM OHTOIEHE3a U IOSABICHUS
SBOJIIOLIMOHHBIX ~ HOBHIIECTB. [ OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPTaHbI.
PynumeHntapHble  opraHbl M aTaBU3Mbl.  MOJEKYISIpHO-T€HETHUYECKUE,
OMOXMMHYECKHE M  MaTeMAaTUYeCKUe  METOJAbl  W3YYEHHS]  DBOJIIOLMH.
I'omonoruunsle reHsl. COBpeMEHHbIE METOABI MOCTPOEHUS (PUIOTEHETHUECKUX
JIePEBbHEB.

XPOMOCOMHBIE MYTaI[M1 U SBOJIIOLMSI TEHOMOB.

O6mme 3axkoHOMEpHOCTH (TIpaBWiIa) HBOMIONKUA. HeoOpaTHMOCTh 3BOJIOIUH.
AnantuBHas paauanusi. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOLIUU

Hayunble rumoTte3sl MNpPOUCXOXKIEHUS KH3HM Ha 3emiie. AOHOreHes u
na”crnepmus. JloHaydHble IPECTaBICHUS O 3apOKACHUHN KU3HH (KPEallHOHU3M).
['unoTe3a MOCTOSHHOTO CaMO3apOXK/IEHUS JKU3HHU U €€ OMpPOBEP>KEHUE OMbITAMHU
®. Pemn, JI. Crnamwranunanu, JI. Ilactepa. IlpoucxoxneHue IKU3HM U
acTpOoOHMOJIOTHS.

OcHoBHBIE 3Tanbl HeopraHuyeckoi spomouuu. [lmanerapnas (reonoruyeckas)
ABONIONUSA. XHUMHYECKass OJBOMIONUA. AOWOTCHHBIM CHHTE3 OpPTraHUYECKUX
BemiectB u3 Heopranmdeckux. Omeir C. Mumnepa u I'. FOpu. O6pazoBanue




nosmMepoB U3 MoHoMepoB. KoanepBarHas rumnore3a A.J. OmapuHa, rumoresa
nepBuuHoro OynboHa JIx. XomaeiHa, reHetwdeckas rumotesa [. Meémmepa.
Pu6o3umer (T. Yek) u rumote3a «vupa PHK» VY. I'mnbepra. @opmupoBanue
MeMOpaH U BO3HUKHOBEHHE NMPOTOKIIETKH.

Hctopus 3emnu u meroabl e€ usydeHus. Vckomaemble OpraHHYeCKHE OCTAaTKH.
I'eoxpononorust u e€ Meronpl. OTHOCUTENbHAS M a0OCONIOTHAsT T€OXPOHOJOTHSL.
I'eoxpoHosornyeckas mKaja: 30Hbl, 3pbl, IEPUOBL, JTIOXH.

HavanbHple 3Tanel opranndeckoil 3Boiouud. [losiBneHne M 3BOJIIOLMUS MEPBBIX
KJIETOK. OBOJIOLUS MeTabonn3ma. BO3HMKHOBEHHE TMEPBBIX HIKOCHUCTEM.
CoBpemeHHbIE MUKPOOHBIE OMOTIIEHKH KaK aHaJIor MEepPBbIX Ha 3eMiie COOOIIECTB.
Crpomaronutsl. [IpokapuoThl U 3yKapHOTHI.

[Ipoucxoxaenue sykapuoT (CUMOHOreHe3). DBOJIOLMUOHHOE MPOUCXOXKICHUE
BUpYyCcOB. [IpoucxokieHrne MHOIOKJIETOYHBIX OpraHu3MOB. BoO3HUKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPIraHU3MOB.

OcHOBHBIE 3Tamlbl 3BONIONMU BBICHIMX pacTeHHid. OCHOBHBIE apoMOp(O3bI
pactenui. Bbixon pacrenuit Ha cymy. [losiBneHue CHOpOBBIX pacTeHUU U
3aBoeBaHne umu cymu. CemeHHble pacTeHus. lIpoucxoxkieHue IBETKOBBIX
pacTeHu.

OcHOBHBIE 3Tamnbl HJBONIONHMUA JKUBOTHOTO Mupa. OCHOBHBIE apoMopdo3bl
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHHE COBPEMEHHBIX
tumnos. [lepBrie XOpnoBbIe XKUBOTHBIE. JKU3Hb B BOJE. DBOJIOLUS TO3BOHOYHBIX.
[Ipoucxoxaenne ambubuii u pentiuid. [IporcxoxxaeHre MICKONUTAIONUX U
ntun. [IpuHnmn kmodeBoro apomopdosa. OcBoeHHe OECIIO3BOHOYHBIMH U
[103BOHOYHBIMH JKUBOTHBIMU CYIIIU.

Pa3BuTHe xu3HM Ha 3eMiie 1O paM U NepHoaM: apXei, MpoTepo30i, MaJeo30u,
Me3030H, KalHo30M. OOmas XapakTepuCTHKa KiINMaTa W TeO0JIOrHYeCKHX
nporeccoB. [losiBieHne M paciBeT XapaKTEPHBIX OPTaHU3MOB. YTIIe00pa3oBaHue:
€ro yCJIOBHsI U BIMSHUE Ha Ta30BbIN cocTaB aTMochepsl.

MaccoBble BBIMUPAaHHS — 3KOJOTHYECKHE KpHU3UChl mpoioro. [lpuumsbl u
CIIECTBUS MAacCOBBIX BbIMHpaHuil. COBPEMEHHBIN IKOJIOTMYECKUN KPHU3UC, €0
0COOEHHOCTH

6.5

Paznenst m 3agaum  aHTpomosyoruu. Mertonel aHTporosiorud. CTaHOBIEHHE
IIPEICTaBICHUN O MPOMCXO0KIEHUH YeoBeka. COBpEMEHHbBIE HAyUHbIE TEOPUHU.
CxoncTBO 4yenoBeKka C KUBOTHBIMH. CHCTEMAaTHYECKOE IMOJIOKEHUE YeIOBEKa.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA € JKMBOTHBIMHM:  CPAaBHUTENBHO-
MOP(OJIOTHYECKHE, AMOPHOTIOTUYECKHE, ($U3HO0TIOTO-OMOXUMUYECKHE,
noseieHueckue. OTIn4ms 4eaoBeKa OT )KMBOTHBIX. [IpsIMOX0KIeHNE N KOMIUIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3Ta U BTOPOl CUTHAJIBHOMN
CUCTEMBI.

JiBmkymue cuibl ((akTopbl) aHTpONOreHe3a: OMOJOrMYecKHe, COLMaIbHBIE.
CooTHolleHrne OMOIOTHYECKUX U COLMANIBHBIX (DAKTOPOB B aHTPOIIOTeHE3E.
OcCHOBHBIE CTaIMM AaHTPOIOTeHEe3a. ABCTPAIIONUTEKH — ABYHOTHE MPEAKH JIIOIEH.
UYenoBek  yMenblil, IEpBble H3TOTOBICHUSA Opyaui  Tpyaa. UYenosek
MPSMOXOJIAIIUNA W TEPBBIA BBIXOA JrOACH 3a mpenensl Adpuku. YemoBex
reiiaens0eprckuii — oOLIMi MpeloK HeaHAEPTaTbCKOro YeloBeKa M YelloBeKa
pasymHoro. YenoBek HeEaHIEPTaTbCKUW KaK BHJI JIIOAECH XOJIOJHOTO KJIMMAarta.
UYenoBek pasyMHBIM COBPEMEHHOI'O THIIA, JEHUCOBCKMM YEIIOBEK, OCBOCHUE
KOHTHHEHTOB 32 MpeneiaamMu AQpuki.

DOBOJIIOLIUS  COBPEMEHHOTO 4YeNoBeKa. EcTecTBeHHBIM OTOOpP B MOMYJSALUSAX
yenoBeka. MyTalMoHHBIN mpouecc U noiuMopdusM. I[lomynsiioHHBIE BOJIHBL,




npeiid reHoB, MUrpanus U «3QQHEKT OCHOBATENA» B MOMYJISIHUIAX COBPEMEHHOTO
YeJIOBeKa.

Yenoseueckue pacel. Ilomstme o pace. bonpmme pacel:  eBponeougHas
(eBpasuiickasi), aBCTpajO-HErpougHAs  (PKBATOpHUAJIbHAS), = MOHTOJIOMIHAS
(asmaTcko-aMepHuKaHCKasi). Bpemsi U myTH pacceleHHs 4elnoBeKa I10 IUIaHETE.
EnunctBo  demoBeueckux pac. Haydnas  HECOCTOSTENBHOCTH — pacH3Ma.
[TpucnocoOIeHHOCTh YelloBeKa K pa3sHbIM YCIOBUSAM OKPY)KAIOLIEH Cpelbl.
Bnusnue reorpadmueckoii cpempl u apelida TEHOB Ha MOPQOIOTHIO U
(U3MONIOTHIO YeIOBEKa

DKOCUCTEMBI U IIPUCYILIME UM 3aKOHOMEPHOCTHU

7.1

7.2

7.3

Pa3nens! u 3agaun sxosioruu. CBsI3b 3KOJIOTUH C IPYTUMH HayKaMHU.

Mertoabl skonoruu. IloneBble HaOmroAEHUSA. OKCIEPUMEHTHI B  3KOJOTHMH:
IpUPOHbIE U JabopaTopHble. MoJenIUpoBaHUE B 3KOJOTUU. MOHUTOPUHT
OKPYIKaIOIIeH Cpebl: TOKAIbHBIN, pETHOHAILHBIN U T7100aTbHBIN

Okosorndyeckue (GaxkTopbl U 3aKOHOMEpHOCTH ux JedctBus. Knaccudukanums
HKOJIOTHYECKUX  (PAKTOpoB: abmoTHYecKHe, OWOTHYECKHE, aHTPOIIOTCHHEIE.
OOme 3aKOHOMEpPHOCTH JEHCTBHMs 3Kojorudeckux ¢akropos. [IpaBuio
munnmyma (K. Hlnpenrens, 0. JIu6ux). TomepantHOCTh. DBpHOMOHTHBIE U
CTEHOOUOHTHBIE OPTaHU3MBI.

AbuoTtnueckue (akropel. CBET Kak 3KOJOTHUecKuil (akrop. JleiicTBue pa3HBIX
YY4aCTKOB COJIHEYHOT'O CIIEKTpa Ha OpraHu3Mbl. OKOJIOTMYECKHE TIPYIIIbI
pacTeHMil M JKUBOTHBIX [0 OTHOLIEHMIO K cBeTy. CHUrHajbHas poJib CBETa.
doTonepruoausm.

Temmeparypa kak dkojormueckuii Qaxrop. JlelictBue Temmeparypsl Ha
opranusmsl. [ToMKMIOTEpMHBIE U TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak skonorndeckuil ¢akrtop. IIpucnocobnmenus pacreHMH K
MoJi/Iep>KaHuio BoAHOTrO Oananca. Knaccudukaiuys pacTeHU MO OTHOIIEHHUIO K
BoJie. [Ipucnocobaenns )KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenbl oOuTaHUS OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYILHAsA, ITOYBEHHas,
ryOMHHass  MOJINOYBEHHAs, BHYTPUOpPraHHW3MeHHas. (DU3MKO-XUMHUYECKHUE
OCOOECHHOCTH CpeJl oOMTaHMsS OpraHu3MoB. l[IpucnocobieHuss OpraHu3MoB K
KU3HU B Pa3HBIX CPEaAX.

buonoruueckue putmbl. BHennue u BHyTpeHHHE pUTMBbL. CyTOUYHBIE U TOJUYHbBIE
putMbl. [IpHcrnoco0IeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM YCJIOBHM
KU3HU.

XKuznennole popmbl opranusmos. [loHsTHe 0 xu3HEHHON (Qopme. Ku3HEeHHbIE
(GbopMBI pacTeHMi: JepeBbs, KyCTapHUKU, KYCTapHUYKH, MHOTOJICTHHE TPaBBI,
oJlHoJIeTHUE TpaBbl. JKu3HeHHbIE (DOPMBI JKUBOTHBIX: TUAPOOMOHTHI, T€OOUOHTHI,
a3poOHOoHTBI. OCOOEHHOCTH CTPOEHHSI U 00pa3a )KU3HH.

buotnueckne dakTopbl. Bumbl OMOTHYECKHMX B3aUMOJCHCTBUMN: KOHKYPEHIIHS,
XHUITHUYECTBO, cUMOKMO3 U ero (opmel. [lapazutusMm, xoomnepaunus, MyTyaausMm,
KOMMEHCAJIA3M (KBapTUPAHTCTBO, HaXJICOHUUYECTBO). Herpoduueckue
B3auMOJIeiicTBUS  (Tomuueckue, (opudeckue, (HadOpuueckue). 3HAUCHUE
OMOTHMYECKMX B3aUMOJEHCTBUN U CYIIECTBOBAHHSA OPraHU3MOB B Cpele
obutanus. [IpHHINI KOHKYPEHTHOT'O UCKIIIOUEHHS

DKOJOTHYECKHE XapaKTePUCTUKHU Momyisinud. [lomynsanus kak Ouoimoruveckas
cuctemMa. Poiib HEOTHOPOTHOCTH Cpenibl, PU3HUECKUX 0aphepOB U OCOOEHHOCTEH
OHMoJI0THH BUIIOB B (DOPMHUPOBAHHUH MPOCTPAHCTBEHHON CTPYKTYpPHI MOMYJISIUN.
OCHOBHBIE TIOKAa3aTENIH nomyjadanuu: 4YHUCJICHHOCTH, IMJIIOTHOCTH, BO3pAaCTHas H




7.4

7.5

7.6

MOJIOBasi  CTPYKTYpa, pOXKAAEMOCTb, MPUPOCT, TEMII POCTa, CMEPTHOCTb,
MUTpaIusi.

DKoJyioruueckasi CTpykTypa mnonyisiuuu. OIeHKa 4YHCICHHOCTH MOIYJISIIUH.
JluHaMyKa TOMYJSAIUUA U € peryisnus. buotudeckuil mMoTEHIMAT TOIYJISIIUH.
MopenupoBanue JAWMHAMUKA —monyiasiuMu. KpuBble pocTta  UHMCICHHOCTH
nonyssuud. KpuBble BBDKUBaHUS. Perynsmus 4uMCICHHOCTH IOMYJISIUN: POib
(akToOpoB, 3aBUCANIMX ¥ HE 3aBUCANIMX OT IUIOTHOCTH. OKOJIOTUYECKUE
ctpareruu BunoB (I- u K-ctparerun).

[TonsiTe 00 oKojorMyeckod HuUme Buga. MecrooOutanne. MHOromepHas
MoJenb 3Kkojorndeckod Humm Jk.M. XarunHcona. Pasmepsl 3KOJOTHMYECKOH
Huiy. [ToTeHuanbHas 1 peaau30BaHHAs HUIIH.

Bun xak cucrema mnomynsuumid. Apeanbl BUIOB. Buasl M HUX KU3HEHHBIE
CTparerud.  3aKOHOMEPHOCTHM  TOBEACHUS M MHUIpaluid  SKMBOTHBIX.
buonornueckre HHBa3HH Yy>KEPOJTHBIX BUIOB

CooOmiectBa opranu3MoB. buonenos u ero crpykrypa. CBs3u Mexay
opraHu3mMamMu B OuOIleHO3€. DKOCHCTeMa Kak OTKpbiTag cucrema (A.J[x.
Tencnu). OyHKIHMOHAIBHBIE OJIOKM OPraHU3MOB B IKOCHCTEME: MPOAYIICHTHI,
KOHCYMEHTHI, peaylneHThl. Tpodudeckue ypoBHH. Tpodudeckue Ienud U CETH.
Abuotnyeckue 610ku sKocucteM. [TouBbl M mibl B 3KocucTeMax. Kpyrosopot
BEILIECTB U MMOTOK YHEPTUH B IKOCUCTEME.

OcCHOBHBIE TOKa3aTeNM 3KOCUCTEMBI. buomacca u mpoaykKuusa. DKOJOTHYECKUE
MUPaAMUJIBI YHCeTT, OMOMACCHI U SHEPTHUH.

HanpaBneHnHbsle 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cyKueccud. [lepBuunbie u
BTOPUYHBIC CYKLUECCMM W HMX [PUYUHBL. AHTPONOIE€HHbIE BO3ICHCTBUS HA
cykueccun. KimnmakcHoe cooOmiectBo. buopaznoobpasue v moinHoTa KpyroBoporta
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[Ipupognbie SKOCHUCTEMBI. AHTPOIIOIE€HHBIE SKOCUCTEMBI. ATPOIKOCHUCTEMA.
ArponeHo3. Paznnuust Mexay aHTpONOT€HHBIMA M TPUPOIHBIMHA 3KOCUCTEMAMMU.
YpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opojckas dmopa u
(dayna. CuHaHTponHM3alus ropoACcKoi ¢ayHbl. bromornueckoe U X03sIiICTBEHHOE
3HAYEHUE arpodKOCHCTEM M ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aUMO/JICHCTBUI OPTraHU3MOB B SKOCUCTEMAX.

[Iepenoc sHepruM U BELIECTB MEXAY CMEXHBIMU 3KOCUCTEMaMU. Y CTOMYMBOCTh
OpPraHu3MOB, TIONYJSIMMA W OSKOCUCTEM B  YCIOBHSX €CTECTBEHHBIX U
AHTPONIOT€HHBIX BO3ACUCTBUN

buocdepa — oOwmennanerapHas oOojsouka 3eMid, TI€ CYLIECTBYET WM
cyllecTBoBajia JKuM3Hb. YueHue B.M. Bepnaackoro o Ouocdepe. Obnactu
6uocdepsl u e€ coctas. KuBoe BeriecTBo 61ocdepbl U ero pyHKIUH.
3aKOHOMEPHOCTH cylecTBoBaHUs Ounochepsl. OcobeHHOCTH Ouochepsl Kak
rno0anbHOM  ’KkocucTeMbl.  Jl[mHamMueckoe — paBHOBecue B Oumocdepe.
KpyroBopotsl BemecTB U OHOT€OXMMHYECKHE UMKl (yriaeponaa, as3oTa).
PurmuunOCTS siBIEHMIT B Onocdepe.

3oHanbHOCTh Ouocdepsl. [lonsTe o 6mome. OCHOBHBIE OMOMBI CYIIM: TYHIpA,
XBOWHBIE Jleca, CMEIIaHHbIE W IIHPOKOJMCTBEHHbIE Jeca, CTENH, CaBaHHBI,
MyCTBIHU, TPONWYECKHE Jieca, BBICOKOTOPhS. Kimmar, pacTHTENbHBIH W
KUBOTHBI MUp OMOMOB CYIIIH.

CrpykTypa 1 (QYHKIHS KHBBIX CHCTEM, OIEHKAa MX PECYpCHOTO TOTEHIHAlIa U
O6uocdepHbIX QyHKIHUI

DKOJIOTHYECKUE KPU3KCH U WX MpHYUHBI. Bo3nelicTBre denoBeka Ha Ouocdepy.
3arps3HeHne BO31yIIHON cpeabl. OXpaHa BO3ayxa. 3arps3HEHUE BOJHOM Cpelibl.




OxpaHna BoaHBIX pecypcoB. Pa3zpymienue nousel. OxpaHa MOYBEHHBIX PECYPCOB.
W3MmeHeHne kiaumara.

AHTpPOIIOT€HHOE BO3/IEHCTBUE HAa PACTUTEIbHBIM M >KMBOTHBIM Mup. Oxpana
PacTUTENBHOTO U YKUBOTHOTO MHUpPA. OCHOBHBIE NPUHLHUIIBI OXPAHBI IPHUPOIBI.
Kpacubie kuuru. Ocobo oxpansembie npupoansie Ttepputopuu (OOIIT).
Borannueckue casbl 1 300J0THYECKHUE TAPKHU.

OCHOBHbIE TPUHLMIIBI YCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA U IPHUPOJBI.
PanmonaneHoe  mpUpONOMOJIB30BAaHME U COXpaHEHHE  OMOJIOTHYECKOTo
pa3zHooOpa3us 3eMian
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