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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mipeamery "buonorus" (mamee - Owomorus) Ha
ypOBHE cpenHero oodmiero oOpa3oBaHus pa3paboTraHa Ha ocHoBe denepambHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoanuu B Poccuiickoit denepannm»,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorus» yray6nénHoro ypoBHs uszydeHus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxenusMm DPIOC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriIyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
mupdepeHnmanmn  0OydeHUST Ha YpOBHE CpeaHero oOlmiero oOpa3oBaHUS U
MPU3BaHBl OOCCIICYUTHh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
o01mMM, cpeHUM MpodheCcCHOHANTBHBIM U BBICIIUM O0Opa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE pEIlIeHHE O0pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIINX
3a/1a4, CBSI3aHHBIX C TpodopuUeHTAIMEd OO0ydYarolUXCsi U CTUMYJIHPOBaAHUEM
MHTEpeca K KOHKPETHOM O0JIACTM HAyYHOT'O 3HAHHUA, CBA3aHHOIO ¢ OHMOJOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no ydeObHomy mpeamety "buosorus" naér npeacraBieHHE O
eI M 3aJadax HM3ydeHus ydyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeaeiisieT o0si3aTesibHOe (MHBAPUAHTHOE) MIPEAMETHOE COAEpKaHue, €ro
CTPYKTYpUpPOBAaHHME [0 pas3fenaM M TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT MOCIeA0BATeIbHOCTh M3Y4YeHUsS YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouosnoruu
peanu3oBaH MNPUHIIUI TPEEMCTBEHHOCTH C H3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy IPOCMATpPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONIee pa3BUTHE  OHOJOTUYECKUX  3HAHUMH,
OpPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTAaBICHUNH O 370pOBOM 00Opasze >KU3HU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalollel mnpupoaHou cpeae. B
mporpaMme Mo OMOJIOTMM TakKe IMOKa3aHbl BO3MOXHOCTH YYEOHOro mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METANpEJIMETHBIM U TPEAMETHBIM pe3yJibTataM OOy4YeHHS U B
GbopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIIBHOW  JEATEIbHOCTU
oOy4aromuxcss MO OCBOCHHMIO COACpX aHHUS OUOJIOTMYECKOro oOpa3oBaHUs Ha
YpOBHE cpeaHero o0miero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0mero oopasoBaHUs
3aBepiiaeT OMOJIOTMYECKOe O00pa3oBaHME B IIKOJE W OpPUEHTHUPOBAH Ha



pacimiMpeHre U yriayOsjeHue 3HaHMM OOYyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAX
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUH U OMOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuyenue ydeOHOoro mnpeamera «buonorus» Ha YriayOJIeHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K IMOCIEAYIOIIEMY IOJIYyYEHUIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsX  CpPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJOTUYECKUX  3HAHUW, TMOJYYEHHBIX TPU  H3YYEHUH  OOy4YaIOIIMMHCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3/ejoB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TNOJy4aroT pa3BuTue. Tak,
pacmiMpeHbl U yriayOneHbl OHMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpubax, OakTepusAx, OpraHU3ME YEJIOBEKa, OOIMUX 3aKOHOMEPHOCTSAX >KU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOKHO HCIOJIb30BaTh KAaK OPUEHTHUPHI AJIS MOCIEAYIOLIETO
BbIOOpa mnpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKHX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUAMHU, IMOJYYCHHBIMH OOYUYAIOUUMUCS TpPU H3yYCHUH
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLUOHHBIM MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CoryacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaAKTEPHBIE JIJISI JKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYEeCKOro Mrupa Ha 3emiie,
COXpaHEHHUs1 OMOJOrMYECKOro pasHooOpa3zusa IuiaHeTrol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJNIOrHH, SMOpPUOJIOTMU U
OMOJNIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMOJIOTMHU, AKTyalIM3UPYIOTCS 3HAHMS OOy4yarolMUXcs MO OOTaHUKE, 300JI0THH,
aHatomuu, (usmonoruu uenoBeka. B 11 kiacce u3y4aroTcs SBOIIOLHUOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHue 0 Ouocdepe.

VYuebnsiii npeamer «buonorus» mpuszBaH  00eClEUUTh  OCBOCHUE
00yJaroIUMHUCS OMOIOTUYECKUX TEOPUH M 3aKOHOB, M, MPUHITUIIOB U TPABUJ,
JIEkKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOTo0o0pa3MM M OCOOCHHOCTSX KJIETKH, OpraHu3Ma, IOIYJISIuH,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHWM. J{is
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydaromuxcsd K OHOJIOTMH Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOr0 MaTepHalia B COJEPKAaHUHU IMPOrPAMMBI
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M Pa3BUTHS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YU€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHUYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb n3yuenus yueOHoro npeamera «buonorus» Ha yriyOnéHHOM ypOBHE —
OBIAZICHUE  OOYyYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATHHOMN
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON 00sacTu
npo(heCCUOHATIBHOM JAESITEIbHOCTH, CBSI3aHHOM C OWoOJIOTMEH, WM K BBIOODPY
y4eOHOT0 3aBEICHUS I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yIi1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3aa4:

OCBOEHHUE O00YYAIOIIMMHUCA CUCTEMBI OMOJIOTHUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPUSX, KOHLUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHWUH, MHOTO0Opa3uu MW OCOOCHHOCTSX OWOJOTHYECKUX CHCTEM (KJICTKa,
OpraHu3M, MONyJsALus, BU, OMOreoneHos3, onocepa); 0 BbIIAIOLIUXCS OTKPHITUAX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM U OHOJIOTMM pa3BUTHUS, TEHETHUKU U
CEeJICKIIMM, OWOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHH, MAaJEOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMU  CaMOCTOSITEIBHOTO  IPOBEAEHUS  OMOJOTHYECKHX
UCCIEeNOBaHU B JjabopaTtopum M B npupoje (HaOmoaeHue, H3MEpEHUe,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZIcHME OOYyYalOIUMUCS  YMEHHUSIMU: CaMOCTOSATEIbHO  HAXOJUTh,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; TOJIb30BAThCS
OMOJIOTUYECKONH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjeMaMu 4YeJOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH JEATEITBbHOCTH 10
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10POBBIO U
3I0POBBIO  OKPY)KAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npo@rIIakTUKU MH(QEKIIMOHHBIX 3a00J€BaHUi, MpaBUIa MOBEACHUS B MPUPOJE U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIE HayYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHUH;

pa3BUTHE Y O0YYaIOIIUXCS MHTEIJIEKTYabHBIX M TBOPUECKUX CIIOCOOHOCTEH
B IMpOIIECCE 3HAKOMCTBA C BBIIAIOMIUMHUCS OTKPBITUAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JIOruei
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAIBLHBIX
UCCJIEIOBaHMM, pelieHus] OMOJIOTUYECKUX 3a/1ay, MOJACIUPOBAaHUS OMOIOTHUECKUX
00BEKTOB U MPOIIECCOB;



BOCITUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MIPHUPOJC B
IIEJIOM M K OTJICTBHBIM €€ 00bEeKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTyphbl TIOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OOy4YaloIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
MIPUPOOIIOIL30BaHNN (COOJIO/ICHNE TIPAaBWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, DKOCUCTEM, Onocheprl), COXpaHEHUU COOCTBEHHOTO 3JI0POBBS U 3/I0OPOBbSI
OKpYXXaloIUX  Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MaCHOCTH >KU3HENEATENbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO37aHWEe  YCIOBHUH  JUIsI  OCO3HAHHOTO  BBIOOpa  OOYYaIONUMUCS
WHIUBU Ty aJIbHON oOpazoBarenbHON TPaeKTOPUH, CIOCOOCTBYIOIIEH
nocJenyronemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTyAIbHBIMUA HHTEPECAMH U IIOTPEOHOCTSAMHU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YPOBHE CpeaHeTo o01mero oopasoanus, cocrarmsier 204 gaca: B 10 kiacce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelio).

OT60p opraHu3arMoOHHBIX (HOPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTHU
OCYIIECTBIISETCSA ¢ YIETOM CHErU(pUKU €ro COJAep KaHWs W HaIMpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTHYECKOTO0 00pa3oBaHHWS B  OPTaHM3AIUSAX  CPEIHETO
PO eCCUOHANIBEHOTO U BBICIIETO 00pa30BaHUs.

O0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOyYaroIMXcs B BBIMOJTHCHUH MPOSKTHBIX M YY€OHO-HCCIIEI0BATEIHLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEIACIASTCS ydYUTEJIeM Ha OCHOBE HWMCIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUM.



COAEPXKXAHUE OBYUEHUA
10 KIIACC

Copnepkanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B IMPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass O0MoJIorus — KOMIUIEKCHast Hayka. Kparkas ucTopust pa3BUTHS
Ouosiornu.  buonornueckue HaykKM W U3y4yaeMble UMM IPOOJIEMBI.
dyHIaMEHTaJbHbIEC, NPUKIAIHBIE M TOWCKOBBIE HAy4YHbIE WCCICIOBAHHUS B
OHOJIOTHH.

3HaueHre OMOJOruu B (POPMUPOBAHUHU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OWOJIOTUU B
MIPAKTUYECKOM JEATCIIbHOCTA 4YEJOBEKA: MEIUIHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIILJIEHHOCTH, OXPaHE MPUPOIBI.

JlemoHcTpanuu

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

Tabmuubl U cxembl: «CBsI3b OMOJIOTUM C JAPYTrUMU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3Yy4YeHHUE

KuBble cucteMbl Kak mpeaMer u3zydeHus: Ouonoruu. CBONCTBA >KUBBIX
CUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHMCKPETHOCTb W LEIOCTHOCTb,
CJIO)KHOCTh M YHOPSIAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3AIIMS,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIDHBINA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIM, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(bmoreoneHoTnyeckuit), OwmochepHniii. Ilporecchl, MPOUCXOAAIINEC B IKHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KKUBOrO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Matepun. Hayku, nzyyaroniye >KMBbl€ CUCTEMBI Ha Pa3HBIX YPOBHIX OpraHU3AINH.

N3yuyenue xuBbIX cucteM. MeToabsl Ouosornueckod Hayku. HaOmronenwue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanu3. [loHaTue o 3aBUCUMON U
He3aBUCUMOM TiepeMeHHOU. IInanupoBanme »skcnepumenta. IlocTtaHoBka wu
npoBepka rumnote3. HyneBast runote3a. [lorsTie BRIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux JaHHbIX. OIlleHKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXX€HUS Ppe3yJIbTATOB JSKcrnepuMeHTa. lloHartue
CTaTHCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmumpt u cxembl: «OCHOBHBIE TpPHU3HAKH JKU3HW», «buonorunueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYECHHUSI )KUBOU MTPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knerka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUHULIA KuBOro. KMcropus
oTkpbITus kietku. Paboter P. I'yka, A. Jleenryka. Knetounas teopus (T. IlIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJICTOUYHOM
TEOPUHU.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHUKPOCKOMMS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTUSA METOJO0B MUKPOCKOIIUIY.

OOopyioBaHHE: CBETOBOM MMKPOCKOI, MHKpPOIpEnaparbl pPacTUTENbHbIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saexrpodopes, auddepeHmaTbHoe EHTPUGYTUpOBAHUE,
ITLIP)».

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHUUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma um e€ posb Kak pacTBOPUTENA, pPEareHTra, y4acTue B CTPYKTYpPUPOBAHUU
KJIETKH, TEIUIOperyysiunu. MuHepaabHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
poJb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIECTBA KIETKUA. buosiormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB O6enkoB. CTpyKTypsl OenkoBoi Moisiekynbl. [lepBuunas
CTpyKTypa Oenka, HenTuaHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTyphl. [lenatypamus. CpoiictBa OenkoB. Kiaccudpukauus Oenkos.
buonornyeckue Qpynkuun 0enkoB. [Ipuonsi.



VYraeBoasl. MoHOCaxapubl, AMCaXapuibl, OJIMTOCAXAPUbI U TTOTUCAXAPUIBIL.
OOmuit  mnaH cTpoeHus ©  (U3UKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununpr. M'mapodunbHO-THAPOGOOHBIE CBOMCcTBa. Kitaccubukaiys TUIuI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBoWCTBa OMOJOTHYECKIX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennosesie kucnotsl. JJHK um PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cniupans. MectonaxoxaeHue u ouonornueckue Gpynkuun JIHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue moisekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIH B
kietke. /Jlpyeue wuyxneozuompugocgpamovr (HT®P). Cexenuponanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
CMPYKMypsl U QYHKYUl OUOMONEKVI U UX KOMNIeKco8. KomnvromepHulil ousaiin u
Opeanuyeckull cunme3s OUOMOJEKYI U UX HENPUPOOHBIX AHANO208.

JleMoHCTpanumn

[Toptpetsr: JI. [Tomunr, [Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXUBOWU
npupoie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOAEY.

Tabnuiel u cxembl: «lleproguueckass TabMWIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKYybl», «CTpoeHHEe MOJIEKYI
yrieBooBy», «CTpoeHre MoJIeKyn JUnuaoBy», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

OOopynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHUE OCJIIKOB C TTOMOIIbIO Ka4€CTBEHHBIX
peaKIUii».

JlabopaTtopnass  pabora  «lccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u GQyHKINH KJIETKH

Tumnbel KIETOK: JyKapuoTHYecKas U mpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHre mpoKapuoTHIECKOM KIeTKU. KieTouHas creHka OakTepuii u apxei.
Oco0eHHOCTH CTpOEHHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHCIOPT BELIECTB Yepe3 IIa3MaTHYECKYt0 MeMOpaHy: MacCUBHBIN
(muddy3usa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUYHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcropT). IlomymponunaeMmocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (haroruTo3. Dk3ouuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHON CTEHKU PACTEHHM, TprOOB.

[Huromna3zma. [{urozomns. [utockener. JIBuxkenne nuromia3Mbl. OpraHou bl
kieTkdn. OnHOMeMOpaHHBIE OpPraHoubl KIETKU: JHAOIUIa3MAaTHYeCKas CeTh
(OIIC), anmapar I'onpmku, JTU30COMBI, UX CTpoeHHE M (GYHKIUH. B3aumocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekpetopHas QpyHkuus anmnapata ['onbmxu. Moougurxayus 6eakos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Knetounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJBI  KIJIETKM:  MHUTOXOHJPHH,  IUIACTHJBIL.
Ilpoucxoorcoenue mumoxonopuu u niacmud. Cumouoeenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenne W (QyHKIUMHW MHUTOXOHIpuM u ruiactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJI0pOILIACThI, XPOMOIIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUMN.

HememOpanubie opranouasl kieTku CTpoeHue M (PyHKIUMHM HeMeMOpaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmeo.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIlIEUHbIE  KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. Knetouynslit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunmvie ¢ MUKpopuiameHmamu u
muxpompybdboukamu. MomopHvie 6enku.

SAnpo. OGonouka siipa, XpOMaTUH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuuu. SnepHpiii O0enkoBbIH MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamui. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHou 00010uKku 6 mumose. Aoephbiil
Mpaxcnopm.

Kinerounble BkimtoueHusi. CpaBHUTENIbHAS XapPAKTEPUCTUKA KIIETOK 3YKApUOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JemoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHUE DYKApUOTHUECKOW KiIeTkm», «CTpoeHme
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOM  KieTku», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHE NPOKAPUOTHIECKON KIIETKI.

OO6opyioBaHUE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MEMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IJIa3MOJIM3a W JAEIUIA3MOJU3a B
PACTUTEIIbHBIX KIIETKaX».

IIpakTnyeckas  padora  «l3ydyeHue  [OBWKEHHS  LUTOIUIa3Mbl B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUJIISALINS U TUCCUMIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTrO
Merabonu3ma. DepMeHThl, WX CTPOCHHE, CBOWCTBA W MEXaHU3M JICHCTBUSA.
Kodepmentsl. Otinuust pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPbl U OENKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BellecTB B KieTke. DorocuHTes.
AHOKCcucenHbIll U OKCcuceHHblll pomocunme3 y obaxkmeputi. Ceemocoouparoujue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dotocunTe3a. CBeToBas u TeMHOBas Gasbl. Pomoodvixanue, Cs., Cq. u CAM-munor
gdomocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BiusiHue pa3inudHbX (HaKTOpOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuH, BOAOPOHBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buasl Oposkenus. I[IpomykTbl OposkKeHHS M HX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OpTraHU3MBI. Oransl JHEPreTUYECKOIO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUY B
npoiieccax ouonornyeckoro okucnenus. [{uknmnueckue peakimn. OKUCIUTEIEHOE
bochopunupoBanue. Ouepeus memoOpaHHo20 epaduenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmazwi. IlpemmyimiecTBa a’poOHOTO MyTH
oOMeHa BeIecTB nepes aHadpOoOHBIM. DPPEKTHBHOCTH SHEPTETHUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpersr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
OHnrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr u cxeMbl: «DOTOCHHTE3Y», « JHEPTEeTHUECKU 00MeH», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME JII MPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGopaTropnass padora «l3ydeHue  KAaTaIUTUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlaGopaTopnas pabora «U3ydeHue (¢GEepMEHTATUBHOTO pAaCIIEIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnueckuit
KOI, €ro cBoucrBa. TpaHckpunuus — wmartpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkucioT. Pomb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHuss o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKApUOT U 3YKApHUOT. Peryisiusi akTUBHOCTHM T'€HOB Yy MpOKapuoT. l'mmoresa
onepoHa (®. Kakob, XK. MaHo). Monexynaprvie mexanuzmvl IKCNpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupycbl — HekiieTouHble (hOPMBI )KU3HU U O00UTaTHBIC Mapa3uThl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. KusHeHHblll YUK
JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, 6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHbie 3a0oneBaHusi yenoBeka, >kMBOTHbIX, pacteHuil. CITN, COVID-
19, conmanbHbIe 1 MEIUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuka: unmespayus u ananuz donvuux maccugos («bigdatay)
CMpPYKmMypHuIX Ouonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUM.

Tabmuubr u cxembl: «brocunTte3 Genkay, «l eHeTnueckuii kKoa», «Bupyce,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1wk, ero mepuoabpl W peryisnusa. Mutepdaza u MUTO3.
Oco0OeHHOCTH TIpolleccoB, MpoTekariux B HHTepdasze. [loaroroBka KIeTKH K
nenenuro.  [IpecunTteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbii cunres JIHK — perumkanupa. [Ipuanuner perumkanuu JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Ternomepsl u

TeroMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIL. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX

nporecchl. Tunbl MuTo3a. KapnoknHes u muTokuHe3. buoiorndeckoe 3HadueHHE
MHUTO3A.

Perynsnmst MuTOTHYECKOTO MHKIA KIETKH. [IporpamMMmmpyemasi KJIeTOYHas
rudeb — anomnTo3.

Kinerounoe smpo, XpoMocombl, (GyHKIIMOHANIbHAs T€HOMHKA. MexaHuzmol
npoaughepayuu, oughgepenyuposku, cmapenus u eudenu xiemokx. «llugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mwutoszy», «CTpoeHue
xpomocom», «Permukarus JJHK.

O6opynoBaHHE: CBETOBOM MHUKPOCKOTI, MUKpOIIperapaThl: « MHUTO3 B KJIETKaX
KOpelIKa JIyKay.

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpOTIpenapaTax.

JlaGopaTopHasi pabGota «HaGmroeHre MuTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKIMH OPraHM3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OnHOKIJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIC OPTraHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U IKU3HENEATCIBHOCTH  OJTHOKJIETOYHBIX
opraHu3MoB. bakTepum, apxew, OJHOKJICTOUHBIE T'PHUOBI, OJIHOKJICTOYHBIC
BOJIOPOCIIH, APYTHE MPOTUCTHI. KOJIOHMAbHBIEC OpTaHU3MEI.



B3anMoCBs3p 4YacTe€ MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OprasHbl H
cucTeMbl opraHoB. Opranusm kak enuHoe uenoe. I'omeocras.

Tkanu pacreHunid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAs, MPOBOJSAIIAs, OCHOBHas, MexaHuWdyeckas. OCOOEHHOCTH CTpOECHUS,
GyHKUMNA U PacoNiOKEHHs TKaHEH B OpraHax pacTeHUH.

TKaHU XKUBOTHBIX M YEJIOBEKA. THIIBI KMBOTHBIX TKAHEU: 3MUTEIHAIbHAS,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUs, (PyHKUMNA H
pacIoaoKeHUsl TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TI'e€HEpaTUBHBIE OpraHbl pacTeHuil. OpraHsl U
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMM OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblii ¥ BHYTpeHHHH ckeneT. CTpoeHue u
THUIIBI COEJUHEHUS] KOCTEH.

JIBmkeHne  opraHu3MoB. JIBH)KEHHME  OJHOKJIIETOYHBIX  OPraHU3MOB:
amME0OHTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3Mbl M HACTUU. JIBM)KEHWE MHOTOKIIETOYHBIX >XMUBOTHBIX M YEIIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIutanne opranusmoB. IlornomieHue BOABI, YIJIEKMCIOIO Ta3a W
MHHEPAJIbHBIX BEUIECTB pacTeHUsIMU. llutanue kUBOTHBIX. BHyTpuIlOI0CTHOE U
BHYTPUKIIETOYHOE NUIIEBapeHue. lIuTaHne NMO3BOHOYHBIX XWUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOIO TpakTa. I[lnmeBapurenbHble kenme3bl. [lnmmeBaputenbHas
CHUCTEMA YEeJIOBEKa.

Jpixanue opranu3MoB. JIpixanue pacteHuil. Jlpixanue xuBOTHBIX. [{uddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxxHoe npixanue. /[pixarenbHas NOBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCIOKHEHUE CTPOEHUS JIETKUX TO3BOHOYHBIX KUBOTHBIX.
JlpixaTenpHass cucrema 4esioBeka. MeXaHu3M BEHTWISIUUU JETKUX y MTHUL U
MieKonuTaromux. Perynsmus apixanus. JlprxatenbHbie 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHI.
TpaHcropT BemecTB y KUBOTHBIX. KpOBEHOCHass cucremMa M €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M denoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpallieHus. DBOJIOLUOHHbBIE
YCIIOKHEHHUS CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Beigenenue y opranu3mMoB. Beimenenue y pacteHuid. Beigenenue y
KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Opradbl BblaesieHus. DPuinbTpanus,
CEKpelus U 00paTHOE BCACHIBAHME KaK MEXaHU3Mbl PabOThI OPTAHOB BBIJICICHUS.
CBs13b MMOJOCTH T€JIa C KPOBEHOCHOM M BBIICIUTENIBHONW cucTeMamu. Beigenenue y



MO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne n (HyHKIIMOHUPOBAHUE
Heppona. OOpa3zoBaHNe MOYH Y Y€IOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuil M UUCTHI MNPOCTEHIIMUX. 3aluTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHON M XUMHUYECKOM 3a1UThl. DUTOHIUBI.

3ammTa 'y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M HUX MPOU3BOAHBIC.
3ammTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crieruduuecKuii
UMMyHUTET. Teopust KiOHaIbHO-celeKkTuBHOro ummyHnutera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MoB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JICBaHU.

Pazmpaxxumocte ©  perynsiuuss |y OpraHm3MoB. PazgpaxumocTts y
OJIHOKJIETOYHBIX OpraHu3MoB. Takcuchl. Pa3zgpaxuMocTp U peryisdanus y
pactenuii. PocToBble BeniecTBa U UX 3HAYCHHUE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKMBOTHBIX. OTIENbl TOJOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pediekc u
pednexkropHas ayra. besycioBHbIe U yCIOBHbBIE PEQIICKCHI.

['ymopanpHast perynsiuus W >HAOKPUHHAs CHCTEMA KMBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3auMoCBA3bp HEPBHOW M SHIOKPUHHOW cucCTeM. [ umoTtanmamo-runoduiapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupel u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pactenuit», «KopHeBble cuctembny, «CTpoeHue CTeOsy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YeloBEKay,
«IImmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mpimeunas  cucremay,
«BprgenurenbHas cucrema», «IHIOKPUHHAS cucTeMa», «CTpOEHHE MBIIIIbD,
«Ammynurer»,  «Kuiieuynomonoctusle», «CxeMa  MUTAaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpPOEHHUE THUIPBI»,
«Ctpoenue minaHapumn», «BHyTpeHHee CTpoeHHe HO0KIEBOro uepBsi», «HepBHas
cuctema peioy, «HepBHas cucrema rymkw», «HepBHas — cucrtema
npecMbikatomuxcs»,  «HepBHas  cucrtema  ntumy, «HepBHas — cuctema
MIIeKOTUTaromux», «HepBHas cuctema yenoBeka», «Pedmaexcy.



OOopynoBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparsl OJHOKJIETOYHBIX
OpraHMW3MOB, MUKPOIIpENapaThl TKAHEH, PaKOBUHBI MOJUIFOCKOB, KOJUICKIUU
HACEKOMBIX, UIJIOKOXXHUX, *UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
000pyTIOBaHUE 7Sl IEMOHCTPAIIMU TTOYBEHHOTO W BO3IYIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmana U OeNKoB Mo 1edcTBUeM (epMEeHTOB, 000pyI0BaHUE AJIs
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXATENbHBIX JBUKEHUHN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHasi padora «/3ydeHue TKaHEe paCTCHUIN».

JlaGopaTopHasi padora «3yueHne TKaHel >KUBOTHBIX».

JlabGopaTopHasi padora «3yueHne opraHoB IIBETKOBOI'O PACTCHHUSI.

Tema 10. PazMmHokeHUe U pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  Oecronoro  pa3MHOXEHUS:  IOYKOBaHUE,  CHOPYJISIUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lonmoBele kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbIci
Melo3a M IOJIOBOrO Iporecca. Melo3 M ero MeCTO B JKU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzaponeiieBoe pa3Butue. ['amerorenes y KuBOTHBIX. 110J10BBIE KENE3HI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMaToreHes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOIOTBOPEHUS: HApy)HOE, BHyTpeHHee. [lapTeHorenes.

NuauBryalbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHONIOTUS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >3MOpHOreHe3a
XKUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenwe. Tumbel  apoOeHus.
Jlemepmunuposannoe u HedepmuHupogannoe Opobnenue. bracmyna, munsi
onacmyn. OCOOEHHOCTH JPOOJICHUS MIIEKOMUTAIOUIMX. 3apOJABIIICBBIC JUCTKU
(racTpynsinius). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIUSHAE 4YacTell pa3BUBAIOIICTOCS 3apojbliia (SMOpPHOHATLHAS WHIYKIINS).
3aknajka IUTaHa CTPOEHUS SKMBOTHOTO Kak pe3ysbTaT  HepapXUUECKHUX
B3aMMOJICUCTBUII TeHOB. BriusiHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEJIbI.

Poct u pasButne xuBOTHBIX. I[locTamOpuoHanpHBI mepuoa. llpsmoe wu
HempsiMoe pa3BuTue. Paszputue ¢ wMeramopdo3oM y OECMO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIorMyeckoe 3HaueHHE TPSMOTO0 U HEMPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. Tumbl pocTa KUBOTHBIX. DaKTOPHI
PETYISAIMU POCTA JKUBOTHBIX U YenoBeka. CTaauu mocTIMOPHOHATBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [lepnopl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['amertorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoiiHOE OIJI0IOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanumn

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

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecrmosoro
pasMHOXeHUA», «Pa3zMHOXKEHHE XIJIaMUIOMOHAIB», «Pa3MHOXXEHUE OJBIIICHBD),
«Pa3MHO)eHue TuApbD), «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauU OHTOreHe3a», «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3Buthe wmaickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymkn», «JIBOMHOE OIUIOAOTBOPEHUE Yy UBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OJTHOJOJIbHBIX U JBYAOJIbHBIX PACTCHUIN», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

O6opyioBaHuEe: CBETOBOM MHUKPOCKON, MHUKpPOIpenaparbl SUIEKIETOK HU
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JISATYLIKI.

JlaGopaTopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOIpEnapaTax».

IIpakTuyeckasi padora «BrplsiBIeHME NOPU3HAKOB CXOACTBA 3apOJbILICH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGopaTtopnasi pabdora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka O HaCJeACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS M pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Mengens, I'. ne @puza, T. Moprana. Poinb oTeueCTBEHHBIX YYEHBIX B Pa3BUTHUH
reHetuku. Pabotel H. K. KonbeuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE TMOHSITUS U1 CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHbI, aJbTCPHATUBHBIE NPU3HAKU, JOMUHAHTHBIA U PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHII, (DEHOTHII.



OCHOBHBIE ~ METOJBI ~ TEHETUKH: THOPUIOJOTUYECKHMA,  IUTOJIOTHYCCKUH,
MOJIEKYISAPHO-TEHETUYECKHM.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®ununyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeToIbl TeHETUKIY, «CXeMBbI CKPEIITUBAHUS .

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T'€HETHUUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aKoOHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH

ennHOoO00pa3us THOPUIOB MepBoro nokojeHus. [IpaBuno nomuHupoBanus. Bropoii
3aKOH MeHnaenss — 3aKOH pacUICIUICHUs IPU3HAKOB. L{UTosIornyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unoresa 4ucToTh ramer.

AHanmsupyomee ckpemmBanne. [[poMeKyTOUHBIM XapaKTep HAclIeIOBaHMS.
Pacuierienre mpru3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JurnOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HAcJeIOBaHMUS ~ TpHU3HAKOB.  [luTonmoruueckre  OCHOBBI  JUTHOPUIHOTO
CKpEILIUBAHUS.

CueruieHHOEe HacienoBaHue npusHakoB. Pabotrsl T. Moprana. CuermieHHoe
HACJICJOBAHUE T'€HOB, HAPYIICHHE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TEOpHUsI HACIIEICTBEHHOCTH.

['eHeTuka nojia. XpoOMOCOMHBIM MEXaHU3M OMpPEAECICHUS Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TIeTeporaMeTHbIM IMOJ. [ eHeTnueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajuenu3M. B3anMoAenCTBUE HEAUIEIbHBIX TI'€HOB.
Kommniementaprnocts. Onuctas. [Tonumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJOBEKa, a
Takke (PU3NOIOTUYECKUX TIPOIIECCOB, TMOBEACHUS M KOTHUTHUBHBIX (PYHKIIHM.
['eHeTHUECKE MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3axoH
Mennens», «AHamu3upyollee CcKpeluBaHue», «HemomHoe QOMUHHUpPOBaHHEY,
«CrernyieHHOe HacleIoBaHWe TPU3HAKOB Y Jpo30duibl», «l'eHeThka TmoJay,



«Kapuotun uenoseka», «Kapuotun gpozodpuib», «Kapuotum OTHUIBD,
«MHOXECTBEHHBIN allJIeIu3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpHUIOB TIEPBOTO TIOKOJICHUS M pPAcCHICIUICHUS MPU3HAKOB, MOJEIb s
JICMOHCTpallUM 3aKOHA HE3aBUCHMMOIO HACJIEIOBAHUSA NPU3HAKOB, MOJIENb JJIs
JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBAHUSA IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3yueHwe pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpCIIMBAHUSA Y APO30(PHITBD».

IlpakTnueckass padora  «/3ydyeHue  pe3ydbTaToB  JUTHOPHIHOTO
CKpEIIMBAHUA Y TPO30(DHUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumoneiictBue reHOTHMIA W cpenbl Ipu  ¢GopMHUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJWUYECTBEHHBIC MpPU3HAKU. BUabI
W3MEHYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

Mopaudukanuonnass U3MEHYMBOCTh. Ponb cpeasl B (opMUpOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanyoHHbBIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
W3MEHYMBOCTH.

['eHoTHNIMYECKass M3MEHUYMBOCTh. CBOMCTBA T€HOTUIHNYECKON U3MEHUUBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOuHaTuBHas W3MEHYMBOCTH. Mei03 M TMOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejieiax OTHOr0 BUIA.

MyTanmonHas M3MEHYMBOCTh. BuUIBI MyTalnuii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTallMud. SnepHble U
UTOIUIa3MaTuYeckue myTanuu. CoMaTUYEeCKUE U TMOJIOBble MyTaluu. [IpuunHbI
BO3HUKHOBEHUS MyTalnuyd. MyTareHbl W WX BIHWSHUE Ha OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO TPOIecca. 3aKOH TOMOJIOTMYECKUX PSII0B B
HacienctBeHHo u3MeHunBoctu (H.W. BaBunoB). BHednepHass U3MEHUMBOCTh U
HACJIEJCTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, PONb  dNUSCHEMUYECKUX (HaKkmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OP2SAHUIMOS.

JdemMoHcTpanuu

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

Tabmuet w cxeMbl: «Buasl  um3MmMeHUMBOCTHY», «MoauduKamoHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHas U3MECHYHUBOCTHY, «Meiio3y,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeIOBEKay», « Bumbl myTammiiy.



ObopynoBaHue: *KUBbIE U TepOApHBbIE HK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEeHYMBOCTU. l[locTpoeHue BapualMOHHOrO psga U
BapUALMOHHON KPUBOW».

IIpakTuyeckass padora «Mytamuu y Apo3o¢uiasl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoAHas mporpamMma HMCCIENOBaHUS T€HOMA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKUH, MOMYJISILIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEIEIICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOILIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a001eBaHus YesloBeKa. | 'eHHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACNEACTBEHHOM MpPeapacoioKeHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHUYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolen cpeanl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITaTOJIOTUsIM.

JemoHcTpanuu

Tabmuubl u cxembl: «Kapuotun denoBeka», «MeTobl U3yUYeHUs] TEHETUKH
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIIOBEKay.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cesnrekuusi OpraHu3MoB

JloMecTUKanuss W CEJIEKUHUs. 3apOXKICHUE CEIEKIHH U JIOMECTHUKALUH.
VYuenue H. W. BaBunoBa o IleHTpax MNpOUCXOXIEHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHUil. PoJsib cenekumm B CO3IaHUU COPTOB PACTEHUH W TOPOJ
*KuBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBoctTHh H. WM. BaBuioBa, ero 3HadeHue Id
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON padoThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUIYaJIbHBIN. Oransl KOMOWHAITMOHHOU CCJICKIINH. HcnwiTanue
npousBoAnTENed MO TOTOMCTBY. OTOOp MO TEHOTHMY C TOMOIIBIO OIIEHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIbio ananu3a JJHK.

HckyccTBeHHBIH ~ MyTareHe3 Kak  METOJ  CEJEKIMOHHOM  paboThl.
PanuanMOHHBIN U XUMUYECKUNW MYyTareHe3 Kak UCTOYHUK MYyTalUil y KyJIbTYPHBIX



dbopm opranm3moB. Vcmonb30BaHNE TEHOMHOTO PEIAKTHPOBAHUS W METOOB
pexomOuHaHTHBIX JIHK /1t momy4ueHns ucxoJHOTO MaTepuaa Jijisl CEeKIUH.

[lonyuenne ITOJIMIUIONUIOB. BrytpuBunosas TUOpUIU3ALIHSL.
brnu3kopoACTBEHHOE  CKpeluBaHWe, WiIM  WHOpuauHr.  HepojacTBeHHoe
CKpellliBaHue, WM ayTOpuauHr. ['erepo3uc u ero mnpuyuHbl. lMcmonb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuszauus. [Ipeogonenue Oecruiogus
MEKBUAOBBIX THOPUAOB. JIOCTHKEHUS CENEKIINU PACTEHUMN U )KUBOTHBIX. «3enéHas
PeBOIIOYUAY.

CoxpaHeHHE U M3YUYCHHE T'CHETUUYECKUX PECYpCOB KYJIBTYPHBIX PACTEHUU U
WX JUKAX  pOJAWYed ISl CO3/JaHUs  HOBBIX COPTOB W THOpPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. M3yuenue, coxpamnenue u ynpasjeHue
2EHEeMUYECKUMU pPecypcamu CelbCKOXO3AUCTNBEHHBIX U NPOMBICIOBIX HCUBOMHBIX
8 Yensx YIAyHueHus Cyuecmayrouux u coO30anus Ho8blX Nopoo, TUHUL U KPOCCO8, 8
MOM UuUCle C NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYYHbIX UCCAe00B8AHUIL
nepeoosuvlx uoell U NepCneKmu8HbLX MexHON0ULL.

JleMoHCTpauun

[Toptpersr: H. W. Basumos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
JlykesHenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuub! u cxembl: «L{eHTpBI TPOUCXOXKIECHUS U MHOTO00Pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSAO0B B HACIEACTBEHHOW W3MEHYHMBOCTW,
«Metoapl cenekiuny, «Otnanéunas rTudbpuauzanusy, «MyTtaresesy.

JlabopaTopHasi padora «/3yyeHue coOpTOB KyJIbTYPHBIX PACTEHUI U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IpakTnuyeckas padora «lIpuBnBka pacTteHun».

IKcKypceusi «OCHOBHBIE METOIbl U JOCTHUKEHHSI CEJIEKIIMU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYO bepmy,
COPTOUCTBITATELHBIM YYaCTOK, B TEIUIMYHOE XO354WCTBO, B JIAOOPATOPHUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

Tema 16. BuorexHos0orust ¥ CHHTeTHYECKAs1 OMOJIOT U

OOBEKTHI, HCIHOJIb3yeMble B OHWOTEXHOJIOTHMU, — KJIETOYHbIE U TKAHEBBIC
KYJIbTYpHI, MUKPOOPTaHU3MBI, 170'¢ XapaKTEepUCTHKA. TpagumonHas
OMOTEXHOJIOTHSI:  XJIeOOMeUeHne, TMOMYyYEHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOAEnne. Mukpoouonoruueckuii cuntre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJIOTMl U MHCTPYMEHTOB IEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IEJIbIO MOJYYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KaIluX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETHYECKHUE Y TH.



Kinerounasa unxeHepus. MeTonbl KyJIbTypbl KJIETOK U TKaHEW PACTEHUU H
KUBOTHbIX. Kpuobanku. Comaruyeckas TruOpuAN3alUss W COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeJEKUMH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOJUKIOHAIbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWIEKICTOK U KIIOHUPOBAHHUE XMBOTHBIX. METO TpaHCIJIAHTALUU SEP KIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMOCcOMHass W Te€HHasg WHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pekomouHanTHbix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  MHXECHEPUH.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMBI T€HHON MHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas mudposas meauruHa. [11[P-
JUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 340poBbs. VICHOJIb30BaHHME CTBOJIOBBIX
KieTok. TapretHas Tepanusi paka. 3D-OmowmHkenepus i pa3pabOTKU
(yHIaMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJIOTHH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBiEHHE MOJEKYJISAPHBIX MEXaHU3MOB
¢ynkuonuposanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMNAacHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabmuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxxeHepusn», «I'eHHass HHKEHEpUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «lloydyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMS — BaXHEWINAs IPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apoxaenne W pa3BUTHE 3BOJIOIHOHHBIX MPEACTABJIEHHH B
omnosioruu

OomonmonHas teopusi Y. JlapBuna. Ilpeanochulku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U HaydHas aedaTenbHocTh Y. JlapBuHa.

JBrokyniye cuiibl 3BosonK BUA0B 110 Y. JlapBuHy (BbICOKast HHTEHCUBHOCTD
pPa3MHOXEHHUSI OpPraHW3MOB, HACJEACTBEHHAass HM3MEHYMBOCTh, Oopnrba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmienne cuaTeTnueckorr Tteopuu sBomonmu (CTD). HelTpanbHas
Teopust 3Bomounud. CoBpeMEHHas 3BOJIOLMOHHAsA Ouojorusa. 3HA4YECHHE
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JleMoHCTpaIMuA

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kiosnwe, Y. lapsun, C. C. YerBepuxos, 1. U. HImanerayzen, Ix. Xonaein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema sxkuBoil mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
NPUCHIOCOOJIEHU y pacTeHuii U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. {apBunay, «Dopmbl 00pbObI
3a cymectBoBanuey, «lloponbr romy6eit», «MHorooOpasue KyJIbTypHBIX (POpM
KarycThl», «[1opojpl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOIIEHMSI MABMXKYIIMX CHJI 3BOJIIOIUI,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsuus Kak 3JeMEHTapHas €IUHULA 3BOJIOLUU. COBpEMEHHBIE METO/IbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SBJICHHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHbie (aKTOphl (ABUKYIIME CHJIBbI) HBOJIOLMH. MyTallMOHHBIN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyualiHble
HEHaNpaBJieHHblE M3MEHEHMsI 4YacTOT ayiesied B Homymsiuusx. OQdext
ocHOBaTend. IDggexm oOymuinounoco zoprviuwika. CHUdCEHUe 2eHemuiecKo2o
paznooobpazus: npudunsl u cieocmeus. llposenenue s¢pgpexma Opeiigha 2erog 6
oonvuwux U manvlx  nonyaayusx.  Murpauuud.  M3onsuus  mOMyJISLMi:
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBeHHbIil 0TOOp — HampaBiswiomuii ¢akrop sBoionud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAOWJIM3UPYIOLIMNA,  pa3pbIBAOIIMIMA
(nm3pyntuBHbIi). [lonoBoil 0TOOp. BO3HMKHOBEHHE W HBOJIOLUS COLUATBHOTO
MOBEACHUS )KUBOTHBIX.

[Tpucnoco0neHHOCT,  OPraHU3MOB  KaK  pe3yjibTaT  MHKPOIBOJIIOLMHU.
Bo3HukHOBeHHE ~ MpPUCNOCOOJIEHUH y  opranm3MoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocoOieHnit y opraHu3MoB: MOp(OIOrHYECKue,
busnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHYeckue.  OTHOCHUTEIBHOCTD
PUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepum u cTpykTypa. BumooOpasoBanue kak pe3yibTar
MUKpOdBOMIOIMHU. M3omsius — kimodeBor (aktop BumgooOpazoBanusa. [lytu u
CIIoCOObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (3KOIOTUYECKOE), «MTHOBEHHOE (monuIIonIM3anus,
rudpuanzans). JuTenbHOCTh 3BOIIOIMOHHBIX MTPOILECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHIECKOTO Pa3HOOOpa3Hsl.

Ponb  »BONIOIMOHHONW OWOJOTMM B pa3pabOTKE HAy4YHBIX METOOB
coxpaHeHusi 6ropazHo00pa3usi. MUKPOIBOMIONMS U KOIBOIIOIMUS Mapa3UTOB U UX
x03s51eB. MexaHu3mbl (POPMUPOBAHUSI YCTOMYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpaMuA

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

Tabmuubr u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsaironnas
CTpYKTypa BUAa», «Cxema MposiBIeHUs 3aKoHa Xapan—BaiinOepray, «/IBuxymume
CHJIBI 3BOJIOIUNY, «DKOJOTMYECKas W3OJSIUS MOMYyIAUid CeBAaHCKON (opemmy,
«['eorpapuueckass M30AMUS  JIMCTBEHHUIBl CHUOMPCKOW W JIMCTBEHHHULIBI
JaypcKoi», «IlomyssiuoHHbIE BOJIHBI YUCIEHHOCTH XUIITHUKOB U XKEPTBY, «Cxema
JNEUCTBUS €CTECTBEHHOro o0TO0pa», «Popmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBnycrpuanbaslii MenaHnu3m», «JKuBble uckonaemsie», «[IOKpOBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonorunueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupozae», «CrnocoObl BuaooOpa3zoBaHus», «l'eorpaduueckoe BHI000pa30BaHUE
TPEX BUAOB JaHMABIIIEH», «DKOJIOIMYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«[Tonunnouael pacrenuiit», «KamycTHo-peaeuHbIil ruOpuI.

O6opynoBanue: repdbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIL |
3Bepeil C MpuMepaMu pa3IMYHBIX MPUCTIOCOOJICHUN, uydesa NTUI[ U 3Bepen
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BHUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi pa6ora «BblsiBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BHUJIA).

JlaGopaTtopnass  pa6ora  «llpucmocoOieHuss  OpraHu3sMOB M HUX
OTHOCHUTEJbHAs LEIECO00Pa3HOCTDY.

JlaGopaTopnass paGora «CpaBHeHUE BHUJOB MO MOpP(OIOrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOUNS U €€ Pe3yJIbTaThl

Metonbl  M3yueHHS  MaKpOlIBOMIONUHU. [laneoHTonormyeckue  MeTO[bl
uzydeHus: HBomoiuu. IlepexonHeie ¢GopMbl U (UIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Meronpl u3ydeHus s3Boironuu. CpaBHeHHe GIOpBl U
dbayHbl MaTepuKoB U OCTpOBOB. buoreorpaduyeckue obmactu 3emun. Bumpl-
SHAEMUKHU U PEJIUKTHIL.



OMOpPHUONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHIECKHE METOAbl U3YUEHUS
IBONIIOLMU. ['€HEeTMYeCKMe MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PynuMeHntapubsle  opraHbl W aTraBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHUsS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOABI MOCTPOEHUS (UIOr€HETUYECKHUX
JI€PEBBEB.

XPpOMOCOMHBIE MyTalluX U 3BOJIIOLUS TEHOMOB.

OO01mre 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpanun

[Toptpets: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkenb.

Tabmunpl u cxembl: «OUIOTEHETUYECKUN PAJl JIOMIAAN», «ApPXEONTEPUKC,
«3Bepo3yObie  smiepb»,  «Creronedansy»y,  «Pununoduts»y,  «CemeHHBbIE
NanopoTHUkn», «buoreorpapuueckne 30HBI 3emun», «Jlpei) KOHTHHEHTOBY,
«Penuktey, «HadanpHble cTaauu 53MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTUYHBIE OpraHby, «PyIHMMEHTHI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YellOBEKa M IMMMaH3e», «[aBHbIE
HaITpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTAaTKOB
OpPTraHU3MOB, MYJISI’KU TOMOJIOTUYHBIX, AHAJTOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMoTe3bl NPOUCXOXKIACHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcrepmus. [JloHayyHble IpenCTaBICHUs O 3apPOKICHUU KU3HU (KPEALMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS )KU3HU U €€ ONpOBEpKeHHE ornbiTamMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue sxu3Hu U aCTPOOHOIIOTHA.

OcHOBHBIE JTallbl HEOPTraHUYECKON JBOJIIOLIUH. [InanerapHas
(reonmoruueckas) SBOJIOINUSA. XHUMHUYECKas OHBOJIONUS. AOWUOTEHHBIA CHHTE3
OpraHnyeckux BemecTs n3 Heopranndeckux. Omeir C. Mumrepa m I'. Opm.
OOpazoBanue mnoiuMepoB u3 MoHoMmepoB. Koarnepsatnas rumnoresa A. M.
Omnapuna, TumoTe3a nepBuyHOro Oynpona JIx. XomnaeitHa, TeHeTUYECKasi TUTIOTe3a
I'. Ménnepa. Pubozumsl (T. Yek) m rumorteza «wmupa PHK» V. T'mnbGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hctopuss 3emuin M Meroabl €€ wu3zydeHHs. VIcKomaemble OpPraHMYECKHUE
octaTkd. ['eoxponosoruss u e€ wMeronapl. OTHOcUTENbHass H aOCOIIOTHAsS
reOXPOHOJIOTHUs. ['€0XpOHOIOrHYeCcKast IKaJIa: 30HBL, 3pbl, HEPHOBL, SITOXH.



HauvanbHbie 3Tanbel opraHudeckod »sBoiaonud. [losgBieHne u 3BOIOLUA
MEPBBIX KJIETOK. JBOMIONUSA MeTabonm3Ma. BOSHUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIIIIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOIIOIMOHHOE MPOUCXOKICHHUE
BUpPYCOB. lIpoucxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHU. OCHOBHBIE apoOMOPGO3bI
pactenud. Beixonm pactenuii Ha cymry. IlosiBieHHE CHOpPOBBIX pPACTEHUW W
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IpoHCXOXKIeHHE LBETKOBBIX
pPaCTCHUM.

OCHOBHBIC 3Tallbl 3BOJIONHMH JKABOTHOTO MHUpa. OCHOBHBIE apOMOP(O3BI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKU3Hb B BOAE. DBOJIOLHUS MTO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwmid. IIporncxoxaeHrne MIEKONUTAIOUIMX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHHE OECIO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3utne xu3HM Ha 3eMje MO 3paM U MepuoAaM: apxeu, MpOoTEpo30M,
najgeo3oi, Me3030M, KaitHo30¥. OOmas xapakTepucThuka KiuMara U
reoJoruyeckux mpoueccoB. [losiBieHME W pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCcloBUs U BIUSHUE HAa Ta30BbIi cOCTaB aTMOC(eEpHI.

MaccoBbie BBIMHUPAHHUSI — 3KOJIOTMYECKHE KPU3UCHI Ipouuioro. [IpuyuHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnammanuanwm, JI. Tlactep, 1. . Meunnkos, A. U.
Omnapun, JIx. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnuie! u cxemsl: «Cxema omnbita @. Penny», «Cxema onwita JI. [1actepa no
M3YUYCHUIO CaMO3apoXKJIeHUs Xu3HuW», «Cxema ombita C. Mwmuiepa, I'. Opwn»,
«JTanbl  HEOPraHWYECKOW  HJBONIOUUW», «['€OXpOHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tarbl OPraHUYECKOW IBONIONUNY, «CxeMa 00pa3oBaHHS 3YKApUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdosel  pacTeHuit», «PuHnobuUTH», «OIHOKIETOYHBIE BOJOPOCIHY,
«MHOTOKJIeTOUHbIE BOAOpoCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHu», «(Cxema pa3BUTUS KUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHomnomocTHbIEY,
«IInockue 4EPBUY, «UEHUCTOHOTHEY, «PBIOBIY, «3€MHOBOJIHBIEY,



«IIpecmbikaromuecs», «lItuuspy, «Muekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou spe», «Pa3BuTHE )KU3HU B NMPOTEPO3OMCKOU 3pe», «Pa3Burue Xu3HU B
IIaJIC030MCKOU 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTne XKu3HU B
KaitHO30MCKOM 3pe», «COBpEMEHHAsl CUCTEMa OPTaHUYECKOTO MUPAy.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJUICKIIMH
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
WUTJIOKOXKHX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHULl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMbIX, MYJSKU OpPraHUYECKUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sa0oparopHas paGora «MopenupoBaHUE — ONBITOB
Munnepa—tOpu no n3ydennro abMOreHHOTO CUHTE3a OPraHUYECKUX COCTUHEHH B
NEPBUYHOI aTMochepe».

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

IIpakTnueckass padora «M3ydyeHne O0COOCHHOCTEH CTPOCHUSI PaCTECHUM
Pa3HBIX OTAEIIOB).

IIpakTnueckass padora «/3yueHre oCOOEHHOCTEW CTPOEHUSI TTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOTeHe3

Pa3znensl u 3agaun aHTPONOIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O IMPOUCXOXKICHHM YEJIOBEKA. PenmrunosHeie
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cx0ACTBO YenoBeKa ¢ KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKAa C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBeAeHYeckre. OTINYUS YETTOBEKA OT KMUBOTHBIX. [IpAMOXOXKIECHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. PazBuTHe roJOBHOrO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JIBrkymue cuiibl ((hakTOphl) aHTPONOreHe3a: OMOJOTHYeCKre, COUalbHbIE.
CooTHolIeHNE OMOJOTUYECKUX U COLUUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIE CTaAMM aHTpoIOreHe3a. PaHHHe 4YeloBEKOOOpa3Hble 00E3bSHbI
(IPOKOHCYJIBI) M PaHHUE TTOHTHIBI — OOITHE MIPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
JroJie. ABCTPaTONUTEKU — JBYHOTHE MpeAKH Jtofeh. YUenoBeK yMenbli, repBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIMA BBIXOJ JIKOJAEH
3a mnpenensl  Adpuku. YenoBek reipenbOeprckuil — - oOmMMM  MpeIoK
HEAHJEPTAJIBbCKOTO YEJIOBEKA M YEJIOBEKA PasyMHOro. YenoBeK HeaHAEpTalbCKUN
KaK BHJ JIIOJEH XOJOAHOTO KJIMMaTra. YeloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TasieoreneTrka v najeoreHOMHUKa.



OBOMIONMS COBPEMEHHOTO YeloBeKa. EcTecTBEHHBI OTOOpP B MOMYJNSLMSIX
yenoBeka. MyTalmoHHBIH mporecc U noaumopdusmM. [lomymsiuoHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENS» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

Uenoseueckne pacel. I[loHsatue o pace. bonbiime packl: €BponeougHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWAHAsS
(a3maTcko-aMepuKaHcKas). BpemMs u myTu paccelieHHs 4YelOoBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[IpucnocoOeHHOCTh YeoBeKa K Pa3HbIM YCJIOBHUSIM OKpY)Karolleld cpebl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(bu3MONOTHIO YeTIOBeKa.

MexauciuIuiMHapHble  MeToAsl B ¢u3mdecko  (OMOJOTHYECKON)
AHTPOIIOJIOTMHM.  OBOJIOLHMOHHAS  AHTPONOJIOTHS ¥ MAaJCOAHTPOIOJIOTHS
YeJIOBEUECKUX NOIyJsUui. bruoconuanpHbple HCCIEN0BaHUSA NPUPOJBI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOr0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauun

[Toptpersr: Y. lapsun, JI. Jluku, . . Porunckuii, M. M. I'epacumos.

Tabmunp! 1 cxembl: «MeToIbl aHTPONOJOTun», «['0JJIOBHON MO3T uerIoBeKay,
«YenoBexkooOpa3Hble 00€3bsiHb, «CKeleT ueloBeKa M CKeJNeT IIMMIIaH3e»,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPOIIOTE€HE3a», « IBOIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «UYenoBek  ymenslit», «Yenosek
IPAMOXOAAIIMIY, «JleHucoBckuid yenoek» «Heanaepraneup», «KpoMaHbOHIBDY,
«IIpenku yenoBeka», « ITalbl HIBOJIFOLUHU YEJIOBEKA», «Pacel yenoBekay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YeEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MU(DOTOTHYECKUMH W OHOJEHCKUMH CIOKETaMHM TPOMCXOXKICHHUSI YEJOBEKa,
¢doTtorpaduu HaXOJOK HCKONAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEIb
yeperna 4YejJoBEKa M 4epena IIMMIIAH3€, MOJENb KHUCTH 4YEJIOBEKAa W KUCTH
HIMMIIaH3€, MOJEIIA TOpCa MPEAKOB YEJIOBEKa.

JlaGopaTopnasi padora «l3yueHne OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPIMOXO0XKIECHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNil YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHHSIX OPraHU3MOB M
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KAKOLIeH cpe1oi

3apoxaeHre U pa3Butue 3kojoruu B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkens, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3amauun
9K00TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.



Metonsl sxonoruu. I[loneBbie HaOmOAECHUA. DKCIEPUMEHTHI B HKOJIOTHU:
npupojHble U JabopatopHble. MonaenupoBaHHE B JKOJOTUHA. MOHHUTOPHHT
OKPYXKAaIOMIeH CPeIbl: JTOKAIbHBIN, PETHOHATBHBINA U TJIOOATBHBIN.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUM I YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3€Hl YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
DKOJIOTHYECKOMN KYJIBTYPbI U 3KOJIOTMYECKOM IPAMOTHOCTH HACEJICHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, H. A. CeBepuos, O. ['ekkensb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr sxonorun», «Metoasl skonoruny, «Cxema
MOHUTOPHUHIA OKPYKAIOIIEN CPEIbI».

JlabGopaTopHuasi padora «3yuenue METOJ0B JKOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX nenctus. Kiaccupukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJIoTHUecKuX (akrtopos. IIpaBuno munumyma (K.
[npenrens, 0. JInbux). TonepaHTHOCTh. DBpUOMOHTHBIE M CTEHOOMOHTHBIC
OpraHU3MBl.

Abuotnueckue (¢akrtopel. CBeT Kak sKonorudeckuil akrtop. JleiicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOIICHHMIO K cCBeTy. CUTHaJbHAas poOJIb CBETA.
doTonepruoau3M.

Temneparypa kak bskojorumdyeckuii (akrop. [eiicTBue TemmepaTrypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTAaHU3MBL. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢aktop. Ilpucrnocobnenus pacteHuilt K
NoJIepKaHUI0 BoJgHOro OanaHca. Knaccudukanusi pacTeHHl 1O OTHOIICHUIO K
Boze. [IpucnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
riyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uko-xumuyeckue
0COOEHHOCTH cpell oOuTaHusi opranu3MoB. [IpucrmocoOieHuss OpraHu3MoB K
YKU3HM B pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJu4yHble PUTMBL. [IpHUCHIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCJIOBHM KU3HMU.

Kusnennsie Qopmbl opranuzMoB. [loHsiTHe O JKU3HEHHOW (Qopme.
XKuzneHnnble POpMBI pacTEHUN: AepeBbs, KyCTAPHUKU, KYCTAPHUUIKU, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKW3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re0OUOHTHI, a9pOOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckune (bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero gopmel. [lapazutusm, koomepanus,
MyTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tomm4eckue, (Qopudeckue, ¢adbpuueckne). 3HAUYCHUE
OMOTHYECKUX B3aMMOJCUCTBUM JJIsI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obOutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOUEHUSI.

JdeMoHCcTpaIMuA

Tabmuubl U cxembl: «Jkonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI KUBOTHBIX MO OTHOIICHUIO K CBETY», «TeminoKkpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «DuU3HMONOrHUECKUE aaanTaluu
KUBOTHBIX», «Cpenpl O0O0UTaHUS OpraHu3MoB», «buomornyeckue pUTMBIY,
«Kuznennole  Qopmbel  pactenmity, «KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA IUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHUs, «XulHudecTBoy, «llapasutuzm», «KoHkypeHuus», «CumMOnos3y,
«KommeHncanuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIHOCOOICHHBIX K
BIUSHUIO PAa3UYHBIX OSKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBBIE KOMHATHBIC PACTECHUSI, repOapru U KOJUICKIIMH TETUI0JIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTHUIl U 3Bepel, repOapuu
pacTeHull, OTHOCSIIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMHA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeiax,
repObapu Y KOJUICKIIMM PACTEHUN ¢ JKUBOTHBIX, OOJIAalONIUX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIIMX B PA3JTMYHBIX OMOTUUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJEHUN OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH pACTCHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rusi BUAOB U MOILYJISA UM

DKOJIOTUYECKHE  XapaKTEPUCTUKHU MOMYJISIUY. [Monynsiius Kak
Oounonornyeckas cucrema. Poib HEOTHOPOMHOCTH Cpelibl, (PU3NIecKux 6ApbepoB U
0COOEHHOCTEH OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiiuii. OCHOBHBIE TIOKa3aTeIW TMOMYJISIIIUU: YHUCICHHOCTh, IUIOTHOCT,



BO3pDaCTHAasi M IIOJIOBAasl CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nonyssinuu. OleHKa YUCIECHHOCTH TOIMYJISIUHN.
JvHaMmuka nmonynsiuud U €€ peryyanus. bHOTHYeCcKui MOTEHUHAN MOIMYJISIIUU.
MopaenupoBaHue JUHAMHUKHU MOMyIsiuuy. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUN.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSAIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKUE CTPATETUH BUOB (T- U
K-ctparerun).

[Tonsitue 00 sKojormyeckoil Huiie Buaa. MecrtooOuTanue. MHoromepHas
MoJenb dKosiornyeckon Humun Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIM.

Bun xak cucrema nomynsinui. Apeansl BUAOB. BHIBI M MX KM3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TIOBEJICHUSI W MUrpaluid >KUBOTHBIX. buonormueckue
VMHBA3UU YYKEPOJHBIX BUJIOB.

JleMoHCTpauun

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXeMmbl: «JKOJOTHYECKHUE XapAKTEPUCTHKU MOMYJISLIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyasinun», «CKOpPOCTh  3acelieHUsT TMOBEPXHOCTH  3€MJIM  Pa3jInYHBIMHU
opranuzmammn», «Mojeinb 3xonorudeckort Humm . M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUU )KUBOTHBIX.

Jlabopatopuass  padora  «IIpucnocoOnenusi ceMsH  pacTeHUd K
PacCeNICHUIO».

Tema 9. IKo10rus cO00IECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBS3M MeEXIy
OpraHu3Mamu B OUOIIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. Jkx. Tencnu). dyHKIMOHATBHBIC
0JIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue unenu u cetd. AOHOTHYECKHE OIOKHU
skocucteM. [TouBbl U Wikl B 3kocucTemMax. KpyroBopor BelEeCTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJOTHYECKUE TUPaAMU/IbI YKCEN, OMOMAacChl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Draykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBI. AHTpPOIOIE€HHbIE BO3JCUCTBUS Ha
cykneccuu. Kimmmakcrnoe coo0OmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[IpupoaHble 3KOCUCTEMBL. JKOCUCEMbL 03ED U peK. DKocucmembl Mopeti U
oxeanos. Ixocucmemvl MYyHOp, 1€CO8, CMenel, nyCmbitb.

AHTpONIOr€HHBIE HKOCUCTEMBI. ATrposKkocucTeMa. ArpoueHo3. Pazmmuus
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. [opojckas
bnopa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonormueckoe wu
X035MCTBEHHOE 3HAUYECHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKkocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30uhpukamopos (Kirouesvix
61008) 8 yHKYUOHUpOoBanuu 3Kocucmem. IlepeHOC SHEPTHUU U BEIIECTB MEXTY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M AaHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030elicmeus 3aepA3HEHUll  PA3HbIX munos Ha
CcybOpeaHu3MeHHOM, OP2aAHUSMEHHOM, HONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  8030€UCMBUs.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptper: A. JIx. Tencnu.
Tabmunpt  u cxembl:  «CTpykTypa  OuoueHo3a»,  «JKocHcTeMa

HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIIbHBIC
TPYINbl OPraHU3MOB B 3KOCUCTEME», «KpyroBopoT BEIIECTB B 3IKOCHUCTEMEY,
«llenu nutanus (macTOMIIHAS, TETPUTHAS)», « DKOJIOTHUECKAsT TUPAMHIA YUCEID,
«IKonoruyeckas nmupamMua OMOMACCh), «IKOJIOTHUECKass MUpaMUa SHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «IKocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPIruM B arpoiieHo3e», «[Ipumepsl ypOboskocucTeM.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTHIL |
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HYKOCHUCTEMBI.

IIpakTnueckas padora «/3yduenue u onucanre ypo03KOCUCTEMBI».

JlaGopaTopnasi pa6ora «M3ydeHue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTHUX B PA3HBIX SKOCHUCTEMAX).

IKCKYypcHusi «DKCKypCHUsl B TUIIMYHBIN OmoreorieHo3 (B ayOpaBy, Oepe3HSsK,
€IbHUK, Ha CYXOJ0JIbHBIN UM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcUsi «DKCKYpCHUsl B arpodKOCHCTeMy (Ha Mojie WIM B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — obmemnnanerapHass oOojiouka 3eMIIH, TII€ CYIIECTBYET WIIH
CyILLECTBOBaJA KU3Hb. PazBuTHe npezacTaBieHuil o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6mactu 6mochepsr u e€ coctan. Kupoe
BEIIECTBO OHOC(hEpHl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OMOChepbl Kak
rio6abHOM 3K0cUCcTeMBbL. JMHamuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUUHOCTE sIBIEHUMN
B Omocdepe.

3oHaneHOCTh Ouocheprl. I[lonstne o Omome. OCHOBHBIE OMOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOMUYECKHUE JIeca, BRICOKOTOPhs. KiinMar, pacTuTenbHbIi U )KUBOTHBIH
MHUP OMOMOB CYIIIH.

CrpykTypa u (QyHKIHS )KHBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIUANA 1
ounochepHbIx QyHKIUHA.

JlemoHcTpanuu

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

Tabmuubl u cxembl: «I'eocdepsl 3emnn», «KpyroBopoT azota B mpuUpone»,
«KpyroBopoT yriepona B mpupone», «KpyroBopor kuciopojga B TPHUPOJIEL»,
«KpyroBopoT Boasl B mpupoae», «OcHOBHbIe OMOMBI cymmn», «Kinmarnueckue
nosica 3emnn», «TyHapay, «Talray, «Cmemanueiii gec», «ILIupokoancTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycTbiHgy, « Tponndeckuii Jiecy.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u oKpy:xa0Ias cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3geicTBHEe YeloBEKa Ha
ouocdepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Paspymenue mnousbel. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3JICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MUp. OxpaHa
pPacCTUTENILHOTO W >KUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOBL.
Kpacasie xHuru. Oco0o oxpansemblie npupojanbie tepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHSL UEJIOBEUECTBA W MPUPOJIBI.
PannonanbHOE  MPUPOJONOJB30BAaHUE UM COXpAaHEHHE  OMOJIOTMYECKOTro
pasHooOpasust 3emiu. OOImMe 3aKOHOMEPHOCTH TJI00ABHBIX JKOJOTHYSCKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3KCA U €T0 BEPOSITHBIE MOCIIEICTBHUA.

Pa3Butne METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHmMOCnocobHoll anepeemuke. buonozuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKocucmem. OcHoOBbl



9Kopeadburumayuy dKocucmem U cnocobos 0O0pbOLL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u Ha3emMHbIX IKOCUCTEM.

JleMoHCTpanun

Tabmuubpl u  cxembl:  «3arps3HeHue  aTMocdepbl»,  «3arps3HeHue
ruapocdepbl», «3arpsizHeHue 1ouBb», «llapHukoBbit  3dpdexT», «Ocobo
OXpaHseMbIe MPUPOTHBIE TEPPUTOPUN», «MOJEIN YIPABIIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHHWH M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @eneparuu, KpacHoil KHUTH perHoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTYU HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOy4YalOIIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METanpeIMETHbIC U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONIME: OCO3HAHME 00YYalolMMUCA POCCUUCKON
IPAKIAHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CAMOONpEACNICHUIO, Haluuyue Mmomusayuu K OOyYEHUIO  OHMOJIOTHH,
yeneHanpaeienHoe passumiue BHYTPEHHUX YOEKIEHUH JHYHOCTH HA OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPaAUIUNA pa3BUTUS OHOJIOTHYECKOIO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH I[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTMYECKOTO0  00pa3OBaHUs, Haauyue  NpPAa8oOCO3HAHUS  SKOJIOTHMYECKOU
KYJbTYPBL, CHOCOOHOCMU CMABUMb L€ U CTPOUTH KU3HEHHBIE TIaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULUOHHBIMUA POCCUICKHUMU COUUOKYJIBTYPHBIMU, HCTOPUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSAMH, MPUHATHIMU B OOIIECTBE MpaBUJIaMU M HOpPMaMU
NOBEACHUSI U CIOCOOCTBYIOT MPOLIECCaM CAMOIIO3HAHMS, CAMOBOCHMTAHMS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH TMO3HMIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKECHUS K 3aKOHY U IMPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIeMy MOKOJECHHIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoir Denepainuu, npupoae u
OKpYXKaIoUIEH cpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOoro mpenmera «buomorus»
JIOJDKHBI OTPakaTh TOTOBHOCTH M CIIOCOOHOCTH OOYYAIOIINXCSI PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUCHTAIluM, TO3WTUBHBIX BHYTPEHHHUX  YOEKIECHHH, COOTBETCTBYIOIIUX
TPaJAMLIMOHHBIM LIEHHOCTSIM POCCHIICKOTO 0O0IIeCTBa, paCUIUpPEHHE >KHU3HEHHOTO
OMbITA U OMbITA JAEATEIBHOCTA B MPOILIECCE pEANM3allui OCHOBHBIX HANpPaBICHUMN
BOCIIUTATEIBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3ULIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HAa POCCUHUCKOT0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMpPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO TMO3MIMI0 IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yYUTHIBATH B CBOMX JECUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JTIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBINOJHECHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIbHOTO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WUJIECHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHHS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIIEHHE K MPUPOJIHOMY HACIEAUIO U MAMSATHUKAM IPHUPOJBI,
JTOCTUXEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJOTHMH, TOHUMAHUS 3HA4YCHHUs] OWUOJOTUM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPATIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

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

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIMIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUS )KMBOM MIPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, (POPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ar0NOy YU :

NOHMMaHHWE U pealu3alus 370pOBOro M 0e30macHoro odpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aAKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

IIOHUMAHUE LEHHOCTH MPAaBWI HHIWBHAYAJIbHOTO M  KOJUIEKTMBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HaHHUE TOCJIEACTBUNA W HEMPUATHS BPEAHBIX MPHUBBIYEK (YMOTpeOIeHus
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBIIIOJIHATH TAKYIO JIESTEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON JEesATENbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOPAa30BaHMIO HA
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOJXHBIX ITOCJIEICTBHMA IS
OKPYKaIOIIEN CPEIbI;

OCO3HAaHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pEelIeHHS;

CIIOCOOHOCTh HUCIIOJIb30BaTh MpUOOpeTaeMble TpPH HU3YYECHUU OHOJIOTHH
3HaHWS W YMEHHsS TpU PELICHUU TNpoOJeM, CBSA3aHHBIX C PAIMOHAJIHHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE pPABHOBECHS B DOKOCHUCTEMAX, OXpPAaHY BHUJIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE  HEINPUATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKaAKOUIEH
IPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATh HEOIArONPHUSATHBIE SKOJIOTHYECKHE
MOCJIEICTBUS PEANPUHUMAEMBIX ACHUCTBUIN U MPEIOTBPAIATH UX;



HAJIMYHUE PA3BUTOTO IKOJIOTHYECKOTO MBITIUICHHUSI, YKOJIOTHIECKON KYIbTYpHI,
OTIBITa NEeATETLHOCTH HKOJIOTHYECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMM B TI03HABATEIbHON, KOMMYHUKATUBHON W COIMATIBHON
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B MIPAKTUYECKOMN JIEATEIbHOCTH SKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOIO Ha JIUAJIOTE
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3BIKOBOW M YHUTATENBCKOM KYJIBTYpbl KakK CpelCcTBa
B3aMMOJICUCTBUS MEXKY JIFOABMU U TIO3HAHUS MUPA;

MOHUMAaHUE CHeNU(PUKA OWOJOTUM KaK HayKd, OCO3HaHUA €€ poid B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUHU HpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeKAEHHOCTh B 3HAYMMOCTH OWUOJOTUM JJI1 COBPEMEHHOW IMBWJIM3ALINU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MMOMCKA MyTEeH BBIXOAA U3 IJI00AJIBHBIX SKOJOTUYECKUX MPOOJIEM U
oOecrieyeHusi mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIMICHUS OOIIEH KyNbTYpPhl, €CTECTBEHHO-HAYYHOW T'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMOil
IPU U3y4YCHUU OMOJIOTHH,

MOHUMAaHUE CYIIHOCTU METOJIOB MO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNb30BaTh IOJy4yaeMble 3HaHUS [UJIs aHalu3a |
OOBSICHEHUS SBIICHUN OKPYXKAIOMIEro MHUpPA M MPOUCXOAAINHNX B HEM M3MEHEHUH,
yMEHUE JieJlaTh OOOCHOBAHHBIE 3aKIIIOUEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
UMEIOIINXCS JAHHBIX C IEJIbIO TIOJIYYE€HHSI JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
penieHus Ipo0JIeM B peallbHBIX KU3HCHHBIX CUTYAIIHSX;

OCO3HAHHWE LIEHHOCTU HAYYHOW JeATEIbHOCTH, TOTOBHOCTH OCYILECTBIISATH
MPOCKTHYIO M HCCIIEIOBATEIBCKYIO JEATEILHOCTh HHIUBUAYAIBHO U B TPYIIIIC;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMH.



METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yiabTaThl OCBOCHHS ydeOHOTO mpeameTa «bruomorus
BKJIFOYAIOT: 3HAYUMbIC i1 (OPMHPOBAHUS MHUPOBO33PEHUS OO0yUYaAIOIIMXCS
MEXIUCIUTUIMHAPHBIE (MEXKIPEIMETHbIC) OOIleHayYHbIe MOHATHUS, OTpa)karouue
IEJIOCTHOCTh HAy4yHOU KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CUCTE€Ma, HayYHbIH (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
uccleoBaHue,  HaONOJeHWe, HW3MEpPEHUEe,  OSKCHEPUMEHT U JIpyrue);
yHUBEpCalbHble Yy4yeOHbIe JeWcTBUS (MO3HABATENbHbIE, KOMMYHHUKATUBHbIE,

peryJIsSTUBHBIC), obecrieunBaroIIe dhopMupoBaHUe (byHKIIMOHATBHOM
TPAaMOTHOCTH W  COIMAJIBHOM KOMIIETEHIIMA OOYYalOIUXCs; CIIOCOOHOCTH
o0yJaronmxcs MCIIOJIb30BaTh OCBOCHHBIC MEXIUCITUTUTMHAPHEIC,

MHUPOBO33pPEHUYCCKHE 3HAHUS W  YHUBEPCAIbHBbIE Yy4eOHbIE JCHCTBHS B
MMO3HABATEJILHON 1 COIMANIbHOM MPaKTHKE.

B pesynbrare wu3ydeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEero
oOpazoBaHus y oOy4aromerocss OyayT cpopMUPOBaHbI IO3HABATEIbHBIC
yYHUBEpCaIbHBIC YIeOHbBIE NCHCTBHUS, KOMMYHUKATHBHBIC YHUBEPCATbHBIC YICOHBIC
NEWCTBUS, PETryJATHBHbIE YHUBEPCAIbHbIC YyueOHBIE JEWCTBHUS, COBMECTHAs
JIeSITCILHOCTD.

MeTtamnpenMeTHbIe PE3yJbTaThl OCBOCHHS IMPOTPAMMBI CPEIHETO OOIIeTro
0o0pa30BaHus JOJKHBI OTPaXKaTh:

OBaagenne YHHBepPCaAJIbHbIMH YueOHbIMU NMO3HABATEIbHBIMHU
NEUCTBUSMM:

1) 6a30BbIe JJOrHYECKHE TeiiCTBHA:

CaMOCTOATENLHO  (OopMyIMpOBaTH W aKTyaJIM3UPOBaTh  MpobJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TIPU OCBOCHHMHM 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIJICHUS
(ananm3a, cuHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIHU, 0O00OIICHUS ), PAaCKPbIBaTh CMBICIT
OMOJIOTUYECKUX TIOHATHH (BBIICIATh UX XapaKTEpHbIE MPU3HAKH, YCTAHABINBATH
CBSI3H C IPYTUMH TTOHATHSIMH );

OTpENCNATh 1ETU JeATEILHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI JACSTEIHHOCTU C TTOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTMYCCKHE TIOHATHUS JUIs 0OBSICHEHUS (PAKTOB M SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHUECKHE pPaCCYXXIACHUS (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTHH), BBISABJIATH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B paccMaTPUBACMbBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

IIPUMCHSTH CXEMHO-MOJICILHEIC CpeacTBa TUIST IpeACTaBICHUS
CYIIIECTBEHHBIX CBSI3¢ll M OTHONICHWUH B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a



TaKK€  MPOTHUBOPEUMI  pa3HOTO  poja,  BBIIBICHHBIX B Pa3iMuYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSX  PEabHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBHUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHuss mpoljeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HaHWs, €ro WHTEepIpEeTaluy, MPeoOpa30BaHUI0O W TMPUMEHEHHI0 B Y4YeOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
TESITEIbHOCTH U )KU3HEHHBIX CUTYAITHsIX;

BBISIBIIAITh NIPUYUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOIAUTh apTyMEHTHI JJIs JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMETPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYUIECTBIISITh LEJIECHANPABICHHBIA MMOUCK MEPEeHOca CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIIOBapsAX U
CTIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VIHTEepHETE), aHAIM3UPOBATH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKH OLICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorndeckor MHMOpMaIMKM, HEOOXOIUMOM JIJIsl BBIMOJHEHUS YYCOHBIX
3ajiay;

npUOOpeTaTh OIBIT KCHOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
Oounosiorunyeckor nHpopmaIuu (CXeMbl, TpapuKH, TUarpaMMbl, TaOJIUIIbI, PUCYHKH
H Ipyroe);

UCIIONb30BaTh HAy4YHBI S3BIK B KayecTBe CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh M NIPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBa
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBIIATH KOMMYHHUKAIIMHA BO BCeX cepax KM3HU, aKTHBHO y4aCTBOBATh
B JMAJIOTE€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMajora Wik JUCKYCCUH);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBHUS, MMOHMMATH
HAMEPEHUS IPYTUX JIOJCH, MPOSIBIATh YBAKUTEIHHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUSI C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHMUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHAHOW W WHAWBUIYaJTbHON
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHN C y4&€TOM OOIIUX
WHTEPECOB M BO3MOKHOCTEH KaXI0T0 WieHA KOJIJICKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KauyeCTBO CBOEr0 BKJIAaJa M KaXXIOr0 yYaCTHMKAa KOMaH[bl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBIISATH TBOPUYECTBO U BOOOPAXKEHUE, ObITh MHUIIMATUBHBIM.

OBJ1aieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOJIEeM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pPELICHUS NpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U NPEANOUTEHU;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CocOOCTBOBAaTh (POPMHUPOBAHUIO M MPOSBICHUIO LIMPOKON HpyAULIMH B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIE€SATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMETb OLICHUBATh PUCKUM W CBOEBPEMEHHO IPUHMMATh DPELICHHs 110 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIBHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U NPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yabTaTbl OCBOEHUS COAEpX aHUS Y4eOHOro IpeaMeTa
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npopunapHOro  o0yueHus:  oOydaromuxcss — Owojmoru. OHHM  BKJIIOYAIOT:
cneuu@uueckue st ONOJIOTUY HayYHble 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUM 110
OCBOEHUIO, UHTEPIPETAUN U MpeoOpa30BaHUIO 3HAHWM, BUABI JIEATEIBHOCTH IO
MOJIYYEHHUIO HOBBIX 3HAHUW U MX IPUMEHEHUIO B PA3JIMYHbIX YUEOHBIX, & TAKKE B
peanbHbIX XKU3HEHHBIX CUTyalusx. l[IpenMerHbie pe3ynbTarbl MPEACTaBICHBI 110
roJiaM U3y4eHUs.

[TpenmeTHbIe pe3yabTaThl OCBOeHUsS yueOHoro npeamera «buonorus» B 10
KJjlacce NOJDKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHHUU €CTECTBEHHO-HAy4YHOW KapTUHBI MHUpa, B
NO3HAHUM  3aKOHOB  MPHUPOAbI M  PEIIEHHH NpoOJieM  paLHUOHAIBHOTO
IPUPOJIOTIOIB30BaHUS, O BKJIAJIE POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraloIye OHOJIOTMYECKUE TEPMHUHBI M TOHATUSA (XKHU3Hb, KIETKA,
OpraHu3M, MeTadoJIu3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, W3MEHYUBOCTb, POCT M DPAa3BUTHE), OMOJIOTHUYECKUE TEOPUU
(xnetounas teopus T. llIBanna, M. lIneitnena, P. BupxoBa, xpomocomHasi Teopus
HaciencrBeHHoctd T. Moprana), yuenus (H. WM. BaBunoBa — o wueHtpax
MHOTO00pa3usi W  MPOUCXOXKIAEHUS  KyJbTYpPHBIX  pacTeHUi),  3aKOHBI
(emmHOOOpa3usi MOTOMKOB MEPBOIO MOKOJEHUS, PacCIlEIIeHHs, YHUCTOTHl T'aMeT,
He3aBucuMoro HacienoBanuss [.  MeHngens, TOMOJIOTMYECKHX PSIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Baswunosa), IIPUHILIATIBI
(KOMIUIEMEHTapHOCTH);

BJIAJCHUE OCHOBHBIMH METOAAMH HAy4YHOI'O ITO3HAHHUS, HCIIOJIb3YEMBIX B
OMOJIOTMUECKUX HCCIIEIOBAaHUSAX JKUBBIX OOBEKTOB (OMHCAHHME, W3MEpPEHUE,
HaOJIOICHNE, SKCTICPUMEHT);



YMEHHE BBIACTATH CYLIECTBEHHBIC PU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
HYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U Y€JIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAacCTEHUll, JXUBOTHBIX, YEJOBEKA, IPOLECCOB >KU3HENEATEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOIOIMUECKHUX
IPOIIECCOB: 0OMEHA BelIeCTB (MeTaboIM3M), MPEBPAICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeToreHes3a, SMOpHOreHes3a, MOCTIMOPHUOHAIBHOTO Pa3BUTHA,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJEICTBYSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aHMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
(GYHKIUSAMH, MEXAY CHUCTEMaMH OPraHoB M MX (QYHKIMSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA W KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTHUIIOM H
(dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBIABIATH OTJIMUYMUTEIbHbIE MPU3HAKU KUBBIX CHCTEM, B TOM YHUCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKA;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIICICTBEHHbIE
CBSI3M MEXAY UCCIIEyeMbIMU OMOJIOTMUECKUMHU MTPOLIECCAaMU U SIBICHUSMH, J€NIaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBINOJIHATh J1TA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIMHOIATH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHME BBIIBUraTh THUIOTE3bl, MPOBEPATh MX 3SKCIEPUMEHTAIbHBIMU
cpencTBamMu, (GOpMyIUpys Ledb HCCIEIOBAHMS, aHAJU3UPOBATH IOJYYCHHBIC
pe3yNbTaThl U €NIaTh BBIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OHoJIoruw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJIMYHO  TPEICTaBISATh  MOJYYEHHBbIE  pe3yslbTaThl Ha  YYEHHUYECKHX
KOH(epeHusX;

YMEHHE OIICHWBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
obmactu  Ouosormd ¥ MEAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE
OIJIOJIOTBOPEHHE, HANPABICHHOE M3MEHEHHWE T'€HOMa M CO3JaHHE TPaHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHON
JEATETLHOCTH B 00JacTH OWOJIOTHU, MEAWIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO34KCTBA, MUIIEBON MPOMBINIIICHHOCTH, YIIyOIsITh MO3HABATEIIbHBIHI
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH podeccuu u
NPOJOJDKEHHE  OMOJOrHYecKoro oOpa3oBaHMs B OpraHu3alUsaX CpeaHEro
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHUAI.

[IpenMeTHbIe pe3ynbTaThl OCBOeHUs1 yueOHoro mpeamera «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

cOpPMHPOBAHHOCTh 3HAHUA O MECT€ W POJM OUOJOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IMO3HAHWM 3aKOHOB TPHUPOABI M PEHICHUH SKOJOTHYECKUX
npoOJieM 4YelnoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAMOHAIBHOTO
MPUPOOTIOIH30BaHUs, U B (DOPMUPOBAHUH IIEHHOCTHOIO OTHOIICHUS K MPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OUOJIOTHUH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpENENCHUs] M TOHMMAHHWE CYIIHOCTH OCHOBOIIOJIATAIOIMINUX OHOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHJ, dKOcuUcTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOPUU
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOLMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Bomtouuu, B.M. Bepuanackoro — o
ouocdepe), 3akoHbl (reHetndeckoro paBHoBecus [x. Xapau m B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YMEHHE  BJaJeTh  OCHOBHBIMH  METOJAAMH  HAyYHOTO  TO3HAHWS,
UCTIONb3YEMBIMU B OMOJIOTHYECKUX UCCIIEIOBAHUSAX JKUBBIX 00OBEKTOB U DKOCUCTEM
(omucanue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBICHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIICHATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHMOTE€OLEHO30B,
PKOCUCTEM U Ouochepbl, CTaOWUIU3UPYIONMIETO, JBHXKYILETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO otOopa, AJITONaTPUYECKOrO u CUMITaTPUYECKOTO
BUI000pA30BaHUs, BIUSHUS ABMKYIUX CHJI SBOJIONMU HA T€HO(POH]I TOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Ccpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB M MOTOKA SHEPTHH B IKOCHCTEMAX;

YMEHUE YCTaHABJIMBAaTh B3aMMOCBA3M MEXAY TMpOIECCAaMU HBOJIIOLUH,
JBIDKYIIMMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISTH  OTJIMYWTEIbHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpefie OOWTaHUs, aOUOTHUYECKUX M OMOTHYECKUX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€d OpPraHU3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIHUE AaPTYMEHTHI, OWOJOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI MPUPOJIBI M USTIOBEYECCTRA,;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4, BISABISTh IPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIIEAYEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIMOJHATH J1A0OPAaTOPHBIE M MPAKTHUECKHE PadOThI, COOMIOAATH
npaBuiIa mpu paboTe ¢ ydeOHBIM 1 1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMyIHpYs I1elb HCCIEIOBAaHUS, aHAJTU3UPOBATH IOIYUYCHHBIC
PE3yNIBTATHI U ICNIaTh BEIBOBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHH,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyONUYHO  TPEACTaBIATH  TOJYYCHHBbIE  pe3yJbTaThl Ha  YYEHHYECKHUX
KOH(DepeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOKICHUN KU3HU, YETOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0axX MpeaoTBpaICHUSI
ri100aapHbIX M3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccHoHaTIbHON
JeSATETLHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTUH, IPUPOIOTIONB30BAHUS, METUIIUHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIYyOJIATh TI03HABATEIbHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccurt U MPOJODKEHHE
OMOJIOTUYECKOTO 00pa30BaHUs B OPTaHU3AIUAX CPEAHETO MPodeCcCHOHATBHOTO U
BBICIIIETO 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie | IIpakrnyeckue
NPOrpaMmblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI pecypebi
1 buonorus xak Hayka
2 JKuBble cucTeMBI U UX U3YYCHHE
3 buonorus knetku 0.5
4 XUMHUYECKasi OpraHu3aIus KICTKH 10
5 Ctpoenue u GyHKINH KIETKU 8
6 OOMeH BellecTB U NpeBpallleHue 3HEPTUU B 9 1
KIIETKE
; Hacnencrennas ungopmanus u 9 0.5
peanm3anus eé B KIETKe '
8 JKU3HEeHHBIN UK KIETKU 6 1
Crpoenuie U GyHKIUU OPraHU3MOB 17 1.5
10 Pa3smHoOeHue u pa3BUTHE OPraHU3MOB 8 1.5
11 ['eneTrka — HayKka 0 HacJIE€CTBEHHOCTU U 5 05
U3MEHYNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 ['enetnka yenoBeka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buoTtexHonorus u cuHTeTUYECKask OMOIOTHS 4




17

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie | IIpakrnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 3apox/IeHUe U Pa3BUTHE SBOIIOIIMOHHBIX 4
MPEJICTABICHUI B OMOJIOTHI
MuxkposBosronus u e€ pe3yiabTaThl 14 2
3 MaxkposBooIus u e€ pe3yiabTaThl 6
[TponcxoxaeHne u pa3BUTHE )KU3HU Ha
4 P A p 15 15
3emie
5 [TporcxoxaeHNE YeI0BEKa — aHTPOIIOTCHE3 10 1
DKOJIOTUsl — HayKa O B3aUMOOTHOILICHUSX
6 OpPraHW3MOB M HaIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
Opranu3Msl U cpesia 0OUTaHMs 15
8 DKoJ0rusl BUJ0B U MOMYJISIIUMA 0.5
DKos0rus coodIIecTB. DKOJIOTHYECKHE
9 H 12 0.5
CHCTEMBI
10 buocdepa — rinobanbHas s3kocuctemMa
11 YenoBek U OKpyKarolas cpena
12 PesepsHOe Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara undgposbie
n/n Tema ypoka Bcero Kontpoabnbie | Ipaxruyeckue u3ydyeHusi | odpa3oBaTesibHbIE
padoThI padoTshI pecypebi
1 buonorus kak KOMIUIEKCHas HAyKa U Kak 1
4acTh COBPEMEHHOI'0 00LIeCTBa
JKuBbIe cHCTEMBI M MX CBOWCTBA 1
3 YpoBHEBas OpraHu3anys )KUBbIX CUCTEM 1
4 HcTopust OTKPBITUS B U3y4EHHSI KIICTKH. 1
Kiterounas reopus
Metoasl MOJNIEKYJIIPHON U KJIETOYHON
ouonorun. [Ipaktuyeckas padora
5 «M3y4eHne METOI0B KJIETOYHON OMOJIOTHH 1 05
(xpomarorpadusi, snekrpodopes, '
TuddepeHaIbHOe HeHTpU(yrupoBaHue,
ITLIP)»
6 XUMHYECKUH COCTaB KIETKU 1
7 MuHepanbHble BEIECTBa KIETKH, UX 1
Ouosnoruyeckas poiib
Opranuyeckue BelecTBa KIeTKH — OEJIKH.
8 JlaGopatopHas pabota «OOHapyxeHue 1 05
0EJIKOB ¢ TOMOIIBIO0 KaYeCTBEHHBIX '
peakuuii»
9 CgoiicTBa, K1accupuKanys U QyHKIUN 1

OEJIKOB




OpI‘aHI/IquKI/Ie BCIICCTBA KIICTKHU —

10
YTJIEBObBI

11 Opranudeckue BelecTBa KIETKH —

JIUTTAJTBI
Hyxneunoseie kucnotsl. JIHK u PHK.

12 JlabopaTtopHas padora «Hccnenoanue 05
HYKJIEMHOBBIX KHCJIOT, BBIJCJIIEHHBIX U3
KJIETOK Pa3JIM4YHbIX OPraHU3MOB

13 Crpoenue u ¢pyukiuu ATO. [Ipyrue
Hykieosuarpudocharsr (HTD)

14 CexBenupoBanue JIHK. MeTtoapl
T€HOMUKH, TPAHCKPUIITOMUKH, IPOTEOMUKH

15 MeTto/1bl CTPYKTYPHOM OHONIOTHH

16 Tunel knetok. [Ipokapuorndeckas kierka
CrpoeHue 3yKapuOTHUECKON KIIETKH.

17 [TpakTuyeckas pabdora «/3ydyeHue cBoicTB 0.5
KJIETOYHOM MeMOpaHbI»

18 IToBEpXHOCTHBII anmapar KJIETKH
OnHoMeMOpaHHbIE OPraHOM bl KIETKH.

19 [TpakTnueckas padota «M3yuenue 05
JBUKEHUSI LIUTOIIa3Mbl B PACTUTEJIbHBIX
KJIETKax»

[TosryaBTOHOMHBIE OPTaHOUABI KJIETKH:

20 MUTOXOHJIpHH, TTacTUbl. JlabopaTopHas 05
pabota «lVccnenoBanue mia3Monnsa u '
JEIUIa3MOJIN3a B PACTUTENBHBIX KIETKAX)

21 HememOpanHbIe opraHoubl KIETKU




22

Crpoenue u GyHKIUH S1pa

23

CpaBHHTEIbHAS XaPAKTEPUCTUKA KJICTOK
sykapuort. JlabopaTopHas pabora
«M3ydeHune cTpoeHHsI KJICTOK Pa3InYHbIX
OpPraHU3MOB»

0.5

24

AccuMUISIIMA ¥ JUCCUMMIIALIUS — JBE
CTOpOHBI MeTaboau3Ma. Tumbs oOMeHa
BemecTB. JlabopaTopnas pabora
«M3y4yeHne KaTaIuTHYECKON aKTUBHOCTH
(bepMeHTOB (Ha IpuMepe aMuiasbl WK
KaTaasbl)»

25

DepMEHTaTUBHBIN XapaKTep peakLun
KJIETOYHOTO MeTabonu3ma. JlabopaTopHas
pabota «3ydyeHnue pepMeHTaTUBHOTO
pacILeIUIeHHs] IEPOKCHUIa BOAOPOA B
PACTUTENBHBIX U KUBOTHBIX KIIETKAX»

0.5

26

benku-akTuBaTOphI U OEIKU-UHTUOUTOPHI

27

ABTOTpOGHBIN TUIT OOMEHa BEIECTB

28

dorocunTes

29

XemocuHtes. Jlaboparopnas pabota
«CpaBHEHHE MTPOLIECCOB (POTOCHHTE3A U
XEMOCHHTE3a»

0.5

30

AHa3poOHBIC OpraHu3Mbl. Buibl OpokeHusI.
JlaGopaTtopHnast pabora «CpaBHEHHE
MIPOIIECCOB OPOKEHUSI U JTBIXAHHS

31

AdpoOHBIE OpPraHU3MBI. JTaIlbI
SHEPTreTHYECKOro oOMeHa

32

OHeprust MeMOpPaHHOT'O TPaIUeHTA




npoTtoHoB. Cunte3 AT®: paborta
npoToHHON AT®-cuHTa3bI

33 Peakumu MaTpuyHOTO CHHTE3a
34 Tpanckpunius — marpuuHbiii cuaTe3 PHK
35 Tpaucasus u e€ Tarnbl
36 Koauposanue amunokuciot. Ponb
pubocom B GMocuHTE3€E OeKa
37 Opranuzaiys reHoMa y mpoKapuor u
JyKapuoT
38 MonekynspHble MEXaHU3MbI SKCITPECCUU
TEHOB Y 9YKapHOT
Bupycsr — BHeKseTOUHBIE POPMBI )KU3HU U
39 oOnuratHele napasuTsl. [IpakTuueckas 0.5
pabota «Co3naHue MOZeNu BUpPYyCa»
40 BupycHsie 3a001eBaHNs YeIlOBEKa,
JKUBOTHBIX, PACTCHUHN
41 HanotexHonmoruu B OMONIOTUH U MEIUIINHE
42 JKU3HEeHHBIN UK KIETKU
43 Matpuunslii cunte3 JTHK
Xpomocomsl. JlabopaTopHas pabora
44 «M3yueHnne XxpoMOCOM Ha TOTOBBIX 0.5
MHUKpOIpenapaTax»»
45 JleneHue KJIETKM — MHTO3
Tunbl kneTok. KapruokuHe3 U MUTOKUHES.
46 JlabopaTtopHnas pabora «Habmronenue 05

MHUTO3a B KJIETKaX KOHYMKa KOpelIKa Jiyka
(Ha TOTOBBIX MUKPOIIPENapaTax)»




47

PeI‘y.TI}II_II/ISI JKM3HCHHOTI'O IMKJIa KJICTOK

48 Opranusm Kaxk eMHOE LIeJI0e

49 Txkanm pacrenuii. JlJaboparopHas pabora 05
«3yueHne TKaHEeH pacTEHUI» '
TkaHU KUBOTHBIX U YEJIOBEKA.

50 JlaGopaTtopHnas padora «/3yueHue TKaHeu 0.5
YKUBOTHBIX)
Opransel. Cucremsl opranoB. JlaboparopHas

ol pabota «M3ydyeHure opraHoB LIBETKOBOI'O 0.5
pacTeHus»

52 Ornopa Tena opraHu3MoB

53 JIBroKeHHEe OpraHu3MOB

94 [Iutanue oprann3zMoB

55 [MuTanne MO3BOHOYHBIX KUBOTHBIX.
[MumeBapuTenbHas cucTemMa 4elloBeKa

56 JIpIxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
YeJIoBeKa

58 TpaHCTIOPT BEMIECTB Y OPraHU3MOB

59 KpoBeHocHas cuctemMa mo3BOHOUHBIX
KUBOTHBIX U YeJIOBEKa

60 Brinenenue y opranusmos

61 3amuTa y OpraHu3MoB

62 NMMyHHast cucTeMa dyenoBeka

63 PaznpaxuMocCTh 1 perynsnus y

OpraHu3MOB




I'ymMopasibHast peryisnys U 3HI0KpUHHAS

o4 CUCTEMa KUBOTHBIX U YEJIOBEKa

65 DopMbI pa3MHOXKEHHS OPraHU3MOB

66 [TomoBoe pazMHOKEHUE

67 Meiio3
["amerorenes. OOpa3oBaHUE U pa3BUTHE

68 MOJIOBBIX KJIETOK. JIabopaTopHas pabora 05
«V3ydyeHnune cTpoeHHs MOJIOBBIX KJIETOK Ha '
TOTOBBIX MHUKpOIIpEnapaTax»

69 WNupuBrayabHOE pa3BUTHE OPTaHU3MOB —
OHTOTEHE3

70 3akiaaka OpraHoB U TKaHEH U3
3apO/IbIIIEBbIX JUCTKOB
Poct u pa3BuTHE KUBOTHBIX.

7 JlaboparopHas pabota «BblsiBieHue 05
IPU3HAKOB CXOJICTBA 3apO/IbIIIeH
MO3BOHOYHBIX JKUBOTHBIX)
Pa3MHOKEHME U pa3BUTHE PACTEHUM.

72 JlaGopartopHas pabota «CTpoeHHe OpraHoB 0.5
Pa3sMHOXKEHUS BBICIIMX PACTEHUII»

73 HcTopust CTAaHOBJICHUS M Pa3BUTHS
TeHEeTUKHU KaK HayKu
OCHOBHBIE TIOHSITHS U CUMBOJIBI T€HETHKH.

74 JlaGopaTtopHas paborta «JIlpo3zodmuiia kak 0.5
00BEKT T€HETUYECKNX MCCIIENOBAHUN
3aKOHOMEPHOCTH HacleI0BaHUs

75 pU3HAKOB. MOHOTHOpHUIHOE 0.5

ckpemuBanue. [Ipaktuueckas padota




"N3yuyenue pe3yapTaToB MOHOTUOPUIHOTO
CKpenuBaHus y Apo30duinr"

[uTonoruyeckrne OCHOBBI MOHOTHOPHTHOTO

76 1
CKpELIUBAHUS
77 Amnanusupyroiee ckpenppanue. Hemomxnoe 1
JIOMUHUPOBaHUE
JuruGpunHoe ckpeniyBaHue.
78 [TpakTuueckas pabota «3yueHnue 1 05
pPe3yIbTaTOB TUTHOPUIHOTO CKPEIUBAHUS '
y IpO30(HITBD»
79 [{uTonmornyeckue OCHOBBI JUTUOPUTHOTO 1
CKpELIMBAHUS
80 CrerieHHOE HaclleZIOBaHUE TPU3HAKOB 1
81 XpOMOCOMHas TEOPHS HACIEICTBEHHOCTH 1
82 ['eneruka mona 1
83 I'eHOTHT Kak [IEIOCTHAS CHCTEMa 1
84 ['eneTn4ecKkuil KOHTPOJIb Pa3BUTHS 1
pacTeHui, ’KUBOTHBIX U YETIOBEKA
85 N3MeHUYnBOCTH ITPU3HAKOB. BuIb1 1
M3MEHYUBOCTH
86 MoudukaroHHast ©3MEHINBOCTh 1
BapuanvoHHBIN psia U BapUallMOHHAs
KkpuBas. JlaboparopHas padota
87 «MccnenoBanne 3aKOHOMEpHOCTEN 1 05

MOIM(PUKAITIOHHON U3MEHUNBOCTH.
ITocTpoenne BapruaOHHOTO psiia U
BapUALMOHHON KPUBOI»




88

I'eHoTHIIMUECKAsS U3BMEHUUBOCTD.
KoMOnHaTHBHAs N3MEHYHMBOCTE

89

MyrtanroHHasi U3MEHYUBOCTD.
[TpakTuyeckas padora «MyTanuu y
Tpo30¢huiIbl (Ha TOTOBBIX
MHKpOIpenapaTax)»

0.5

90

3aKOHOMEPHOCTH MYTAllMOHHOIO IIPOLIecca.
ONUreHeTHKa 1 SIUreHOMHUKa

91

['eneruka yenoseka. [IpakTuueckas pabota
«CocTaBlieHUE U aHATIN3 POJIOCIOBHOI»

0.5

92

MeTtoabl MEAUIIMHCKON T€HETUKHA

93

3HauecHUE MeILHHHHCKOﬁ T'CHCTUKHU B
npeaoTBpallicHUU U JICHCHUN I'CHCTHYCCKUX
3a00JIEBaHUH YEIOBEKA

94

OCHOBHBIE ITOHSITUI CCJICKIINU.
JlaGopaTtopHas pabota «3ydeHue copToB
KYJbTYPHBIX PACTEHUI U MTOPOJI JIOMAIIHUX
YKUBOTHBIX)

0.5

95

MeTto/1bl ceeKIIMOHHOM paboThI.
JlaGopaTtopHast pabota «M3y4ueHue MeTo/10B
CEJIEKLIUH PACTEHUIN»

0.5

96

JlocTr>KeHMs CeJIeKIMU PACTEHUN U
*KUBOTHBIX. [IpakTHueckas pabota
«IIpuBuBKa pacTeHHI»

97

CoxpaHeHue, U3yUYeHUE U UCTIONb30BaHUE
TE€HETUYECKUX PECYPCOB

98

buorexnonorus xak HayKa 1 0Tpaciib
MMPONU3BOJACTBA. HpaKTI/I‘{CCKaH pa60Ta

0.5




«M3yueHnne 00beKTOB OMOTEXHOIOTUI

OcHoBHbIE HaNpaBJICHUS CHHTETUYECKON

%9 Oouosiorun L
100 XpOMOCOMHasI ¥ TeHHAsI WH)KEHEPUS 1
101 MeaunuHcKe OMOTEXHOJIOTHI 1
102 PesepsHbiil ypok. IloBTOpeHue, 1
0000111eHNEe, CUCTEMATH3AIHS 3HAHUI
OBILEE KOJIMYECTBO YACOB I10 102 135

I[TPOT'PAMME




11 KJIACC

Kosun4vecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
n/n Tema ypoka Bcero Koutpoaehbie | - Ipaxkruieckue u3yyeHusi | oOpasoBaTesibHbIE
padoThbI padoThI pecypesI
1 OpomonnonHas teopus Y. Jlapsuna 1
5 JIBM>KyIIME CUIIbI 3BOJIIOLIUU BUJOB 110 Y. 1
Hapsuny
3 Bbopn0Oa 3a cymiecTBoBaHMEe, €CTECTBEHHbIN 1
Y UCKYCCTBEHHBII 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH 1
HBOJIIOIIH
5 DTarbl HBOJIIOIIMOHHOTO MPOIecca: 1
MHUKPOIBOJIOIHS U MAaKPOIBOIFOIIHS
6 [Tonmynsnus — sneMeHTapHast €MHULA 1
HBOJIIOLNH
3aKOoH reHeTHYecKoro paBHoBecus Jx.
7 Xapau, B. BaitnOepra. JlabopaTtopHas 1 05
paboTa «BbIsBIEHNE U3MEHUYMBOCTH Y '
oco0eit 0HOTO BHJIa»
8 DOneMeHTapHbIe GaKTOPHI 3BOITIOLUN 1
9 Dddext ocHoBarens. dpdext 1
OYTBIJIOYHOTO TOPJIBIIIKA
10 Murpauuu. M30numuu nonymsuuii: 1
reorpaduyeckas, Ouonormueckas
11 EcrecTBeHHbI 0TOOp — HampaBIsAIOMINN 1




(hakTop IBONIOIIHH

12

[TosoBoit oTOOP

13

[Ipucnoco0aeHHOCTh OPraHU3MOB KaK
Pe3yNbTaT MUKPOIBOJIIOIMH.
JlaGopaTtopHas padorta «3ydeHue
apoMop(h030B ¥ HINOATANITAIIUHN Y
pacTEHUN U KUBOTHBIX)»

0.5

14

[Ipumepsl npucnocodIeHU Y OpraHu3MoB:

MopdoJioruueckue, GU3noIOrnIecKue,
OHMOXMMUYECKHUE, ITIOBEICHUECKHUE.
JlaboparopHas pabota «IIpucrnocoOnenus
OpPraHnu3MoOB U UX OTHOCHUTCJIbHAA
11e1eCO000Pa3HOCThY

0.5

15

Bun, ero kpurepuu u CTpykTypa.
JlaboparopHast pabora «CpaBHEHHE BHIOB
10 MOP(OIIOTHUECKOMY KPUTEPHEO»

0.5

16

Crpykrypa BUIA

17

BunooOpa3oBanue kak pe3yapTar
MHUKPO3BOJIIOLUN

18

CBs3b MHKPO3BOJIIOIHUU U STTHACMHUOJIOTUN

19

MaKpOBBOJ'HOI_II/ISI. ITameonTONMOrNYECKHE
MCTOABI U3YYCHUA 3BOJIFOIIUN

20

BI/IOFCOFpa(I)I/ILIeCKI/IC MCTOABI U3YUYCHUA
9BOJJOINH

21

OMOpPHUOIOrHYECKHUEe U CPaBHUTEIBHO-
MOP(OJIOTHIECKUE METO/IBI U3YICHUS
HBOJIIOLUH

22

MonekynsapHO-TeHETUYECKHUE,




OHMOXMMHUYECKUE U MaTEMAaTUUECKUE
MCTOABI U3YYCHUS 3BOJIIOIUN

23 OO01mre 3aKOHOMEPHOCTH BOJTIOIHH
24 AnantuBHas paauanus. HepaBHOMepHOCTh
TEMIIOB 3BOJIOIUU
o5 HayuHnble runoressl NpoUCX 0K ICHUS
YKU3HU Ha 3emie
26 JloHay4YHBIC MIPEACTABICHUS O 3aPOXKICHUH
KU3HU
97 OCHOBHBIE 3TaIlbl HEOPraHUIECKON
IBOJTIOIIAH
28 ['unoTtessl 3apoXKACHUS KU3HA
HcTopust 3eMiau 1 METOMIBI €€ N3YUCHHS.
29 JlaboparopHas padota «/3yuenue u 05
OIHMCaHNE UCKOMAEMbIX OCTaTKOB JIPEBHUX
OpPraHU3MOB»
30 HauanbHele 3Tars! opraHn4eckon
ABOJTIOIINH
31 DBOITIOLUS DYKApUOT
OCHOBHBIE 3TaIlbl BOTIOIUU
39 pacturensHoro Mupa. [Ipaktudeckas 05
pabora «3yueHue ocobeHHOCTEM '
CTPOCHHS PACTCHHUH Pa3HBIX OT/IEIIOB)
33 OCHOBHBIE 3TaIlbl BOJIOIUHU KUBOTHOTO
MUpa
34 DBOJIOIMS )KUBOTHBIX. [IpakTHyeckas 05

pabota «M3yuenue ocobeHHOCTEH




CTPOCHUS TO3BOHOYHBIX ) XUBOTHBIX»

PazButue xu3Hu Ha 3emMIie Mo 3pam u

35
nepuoam

36 MaccoBble BBIMUPaHUSI — IKOJIOTUYECKUE
KPHU3HCHI MPOILIOrO

37 CoBpeMEHHBIN SKOJIOTUYECKUN KPU3HUC, €TO
0COOEHHOCTH

38 CoBpeMeHHas cCTeMa OPraHHYECKOTO
MPOIILIIOTO

39 OCHOBHBIE CHCTEMAaTUICCKUE TPYIIIBI
OpPTraHHU3MOB

40 AHTpOIOJIOTHS — HayKa O 4eJIOBEKe

41 Passutne npexacrasienuii o
MIPOUCXOXKACHUN YeIIOBEKa
Mecro yenoBeka B cucTremMe
opranudeckoro mupa. JlaboparopHas

42 pabota «/3ydenne ocoOeHHOCTEH 0.5
CTPOCHHSI CKeJIeTa YeJI0BeKa, CBSI3aHHBIX C
MPSIMOX OKICHHEM»

43 JIBYOKYIIIME CUITBI AaHTPOTIOTEHE3a

44 CooTHo1IeHrne OMOIOTHYECKUX U
COIMATILHBIX (PaKTOPOB B AaHTPOIIOTCHE3E

45 OCHOBHBIE CTaTUU AHTPOIIOT€HE3a

46 [TaneoreHeTrka 1 aJeOreHOMUKA

47 DBOJIOIUS COBPEMEHHOTO YeJIOBEKa

48 Yenoeueckue packl. [IpakTudeckas 05

pa60Ta «I/ISY‘-ICHI/IC OKOJIOTHYCCKHX




ajarnTaluii yeJaoBeKay

MG)K[[I/ICL[I/IHJII/IHapHBIe METOABI

49 1
AHTPOIIOJIOTUHI

50 3apoxaeHUE U pa3BUTHE YKOJIOTHH 1
Metonst skonorun. JlabopaTtopHas pabora

51 «M3ydeHne METOI0B IKOJIOTHIECKUX 1 0.5
UCCIIeIOBAaHMI»

59 3Ha4YeHNe YKOJOTHUECKUX 3HAHUH JUIs 1
YeJI0BeKa

53 Okonorndyeckue GaKTopsl 1
Abunornyeckue pakropbl. CBET Kak

54 sKosnorndeckuii pakrop. JlaboparopHas 1 05
pabora «BplsiBIIeHHE TPUCTIOCOOTCHUI '
OPTaHU3MOB K BIIUSTHUIO CBETa
Abuotnueckue pakropsl. Temneparypa
KaK 9KOJIOTHYECKUH (aKTop.

55 JIaGoparopHas paboTa «BbisiBIeHHe 1 0.5
MPHUCIIOCOOTICHUI OPTaHU3MOB K BITUSTHHIO
TeMIIepaTypbi»
AbuoTtnueckue pakropsl. BiraxxHOCTh Kak

56 sKosioruueckuit paxrop. JlaboparopHas 1 05
pabota «AHATOMUYECKHE OCOOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

57 Cpenpl 0OuTaHUs OPraHU3MOB 1

58 Bronornveckne puTMsl 1

59 XKuznennsie GopMbl OpraHu3MOB 1

60 buotnueckue hakropsl 1




3HaueHue OMOTUYECKUX B3aUMOICUCTBUAM

61 ISl CYIIIECTBOBAHUS OPTaHU3MOB B CpeJie
oOuTaHus

62 DKOJIOTUYECKHUE XapaKTEPUCTUKU
MOTYJISLIUN
OCHOBHBIE TIOKA3aTEJN MOIYJISAIHH:

63 YHCIICHHOCTD, INIOTHOCTh, BO3PACTHAS U
MI0JIOBAsA CTPYKTYpa
OcCHOBHBIE TIOKA3aTeIH NOMYJISALIUH:

64 POXIaeMOCTh, IPUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIUN

65 DKOJIOTHYECKask CTPYKTYPa HOMYJISALUH

66 JlnHaMuKa MONYJSIIAN U €€ perysnus

67 KpuBsie pocta 4nCIEeHHOCTH MOMYIISALNH.
KpuBbie BbDKHUBaHHS
DKoslornyeckas HUIlA BUJA.

68 JIaGoparophas pabota «IIpucnocobienus 0.5
CeMSTH PACTeHHI K PACCEICHUIO

69 Bun kak cucrema nomynsiuit

20 3aKOHOMEPHOCTH MTOBEJICHHS 1 MUTPALIUI
’KHBOTHBIX

71 Co00111€CTBO OpraHu3MOB — OHOIIEHO3

72 DKocucTeMa Kak OTKpbITas CUCTEMa

73 KpyroBopot BelecTs 1 MOTOK SHEPTHUU B
IKOCHUCTEME

74 OCHOBHbBIE TIOKA3aTENN IKOCUCTEMBI

75 DKOJIOTHYECKUE TUPAMU/IbI




76

W3MeHeHns cooO11ecTB — CYKLECCHH

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI

" 03ep M peK. DKOCUCTEMbI MOpEil 1 OKEaHOB

78 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI
TYHJIp, JIECOB, CTEMEH, MyCTHIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI

80 Ypboakocucremsl. [IpakTudeckast pabora 05
«M3ydenue u onrcaHue ypoo3KOCUCTEMBI» '
3aKOHOMEPHOCTH (POPMHUPOBAHUS

81 OCHOBHBIX B3aMMOJICUCTBUI OPraHU3MOB B
HKOCHUCTEMAX
MexaHu3Mbl BO3AEHCTBUS 3arPs3HEHUI

82 Pa3HbIX TUMIOB Ha CyOOpraHNU3MEHHOM,
OpPTraHU3MEHHOM, MOMYJISIIUOHHOM U
HKOCHCTEMHOM YPOBHSX

83 buocdepa — olbmerutanerapHas 060104Ka
3emun

84 Yuenue B. W. Bepnaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHHUS
ouochepsl

86 KpyroBopotsl BemiecTs u
OMOTEOXUMHYECKUE ITUKITBI

87 3oHanbHOCTH Ouochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh OHocheps

89 DKOJIOTHYECKHE KPU3UCHI U UX TPUUHHBI

90 BosneiicTBue uenoBeka Ha 6uochepy




AHTpPOIIOT€HHOE BO3/IEHCTBUE HA

o1 paCTUTENIbHBIN U YKUBOTHBIA MUP L

92 Oxpana npupozab 1

93 OcHOBHbIE MPUHIUIIBI YCTOHYUBOTO 1
Pa3BUTHS YEJIOBEUECTBA U IPUPO/IBI
PanmonansHoe npupoAoOnoib30BaHNE U

94 cOoXpaHeHHEe OMOJIOTHYECKOTO 1
pa3HooOpa3us 3emiu

95 Oﬂ606H1€HI/I€ 110 TeMe «MUKpPO3BOJIOLUS U 1
e€ pe3ynbTaThl»

96 0"606H1€HI/I€ 1o TeMe «MaKpo3BOJIIOLHUS U 1
e€ pe3yabTaThD»

97 O6006menue no Teme «IIpoucxoxaenue u 1
pa3BUTHE )XKU3HU HA 3eMIIe)

08 O6o006menue no Teme «lIpoucxoxaeHue 1
YeJI0BEKA — aHTPOIIOr€HEe3»

99 O060061eHne o TeMe «IKOJIOTUsl — HayKa O 1
B3aMMOOTHOUIEHUSAX OPTraHU3MOBY

100 O6061meHne o TeMe «Opraius3msl ¥ cpeaa 1
oOuTaHUM»

101 O606meHI/ie 1o TeMe «DKOJIOTHUS BUJIOB U 1
TIOTTYJISIITHI»

102 O6o06muienue no Teme «bruocdepa — 1
rio0anbHasi 3KOCUCTEMAY

OBUIEE KOJIMYECTBO YACOB I1O 102 75

[TPO'PAMME







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

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbI CPeIHEro 001Iero
o0pa3oBaHus

CdopmupoBaHHOCTh 3HAHUW O MECTe U POJM OHOJIOTUH B CHCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUH COBpPEMEHHOM
€CTECTBEHHOHAYYHOW KapTHUHBI MUPA, B TO3HAHUU 3aKOHOB MPUPOJIBI U
pElIeHUN KU3HEHHO BAXKHBIX COIUAIBbHO-3THUUYECKUX, SJKOHOMUYECKUX,
AKOJIOTHUYECKUX TPOOJIEM YeTIOBEUeCTBa, a TAKXKe B PELICHUH BOIPOCOB
paIMOHaIBFHOTO IPUPOAOIOIL30BaHUA, B (POPMUPOBAHUH LIEHHOCTHOTO
OTHOIIEHUS K MPHUPOJIE, OOIIECTBY, YETIOBEKY; O BKJIaJIe POCCUNUCKUX U

3apyOeKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUH

Bnanenme cucremold 3HaHMH 00 OCHOBHBIX METOJaX HAYYHOTO
[IO3HAHUS, UCIOJB3YEMBIX B OHMOJIOIMUECKHUX HCCIIEJOBAHMSIX >KHUBBIX
O0BEKTOB M JKOCHCTeM (ONMCaHME, W3MEpEeHHEe, IPOBEICHHE
HaOIIOACHNH); CIIOCOOAMHU BBISIBICHUS M OLIEHKM aHTPOIOI€HHBIX
W3MEHEHUH B MPUPOJE.

YMeHue BbIIBUraTh TMIOTE3bI, IPOBEPSITh MX 3KCIEPUMEHTATIbHBIMU
cpeacTtBamu, (GoOpMyJIHMpys Ieb HCCIEAOBaHUS, aHATU3UPOBATh
MIOJIy4E€HHBIE PE3YJIbTAThI U JAENaTh BBIBOJIBI.

BoisiBneHHe 3aBUCHUMOCTHM  MEXIY HCCIEAYyEMbIMU BEJIMYMHAMH,
00BSICHEHUE MOITYUYEHHBIX Pe3yJIbTaToOB U (POPMYIUPOBAHHUE BHIBOJIOB C

HCIIOJIb30BAHNUEM HAYIHBIX HOHHTHﬁ, Teopnﬁ M 3aKOHOB

YMeHue BIajeTh CHUCTEMOW OHOJIOTHYECKMX 3HaHUH, KOTOpas
BKJIFOUAET: OCHOBOIIOJIATAOME OWOJOTUUECKUE TEPMHUHBI M TIOHSTHUS
(>Ku3HB, KJIETKA, TKaHb, OpPraH, OpraHW3M, BUJ, TOMYJISIHUS, SKOCUCTEMA,
OuorieHo3, Omocdepa; METadOIM3M, TOMEOCTa3, KICTOUYHBIH WMMYHHTET,
OuocuHTe3 Oenka, OWOMONMMMEPBI, JTUCKPETHOCTh, CaMOpPETYJISIKS,
CaMOBOCIIPOU3BEICHUE, HACJICZICTBEHHOCTD, W3MEHYUBOCTD,
SHEPro3aBUCHUMOCTb, POCT U Pa3BUTHE);

Ouosjormyeckue Teopuu: kierouHas Tteopuss T. IlIBanna, M.
[lneiinena, P. BupxoBa; KJIOHaJIbHO-CENEKTUBHOIO MMMyHHTEeTa [I.
Opnux, U.JM. MeunukoBa, XpoMOCOMHasi TEOpHUs HacieIcTBeHHOCTH T.
Moprana, 3akoH 3apopsimieBoro cxoactsa K. bapa, sBosonuoHHas

teopust Y. JlapBHHA, CHHTETHYECKAas TEOPHUS DHBOJIIOLMUHU, TEOpUs




antporioreHe3a Y. Jlapsuna; teopus Ouoreouneno3a B.H. Cykauépa;
yuenne H.W. BaBunoBa o meHTpax MHOrooOpasus M HMPOHCXOMXKIACHUSL
KyJbTypHbIX pacTeHuit, yudeHue A.H. CeBepuoBa 0 nOyTsIx H
HampaBJIeHUsX 3BojroIUH, yuenue B.W. Bepnanckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3Hs MOTOMKOB IEPBOT'O MOKOJICHUS, PACIIEIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacieqoBaHMs mpusHakoB [. Mennens;
CUEIUIEHHOTO HAacJIeI0BaHUs IPU3HAKOB W HapyUIECHUS CUEIUICHUS
reHoB T. MopraHa; roMoJIOTMYECKHUX PSJOB B HACJIEICTBEHHOU
nsMeHunBocty H.M. BaBunoBa; renermueckoro pasHoBecus JIxk.
Xapan u B. BaiinGepra; 3apogsimeBoro cxozactsa K.  bapa;
Oouorenernueckuii 3akoH J. ['exkens, @. Mrosiepa);

MPUHIIMIIBI (YUCTOTHI FaMET, KOMIUJIEMEHTAPHOCTH);

npaBwia (MuHuMyma lO. JIubuxa, sKoJI0rM4eckor nmupaMuibl 4UCed,
O1OMAaccChl U SHEPTUH);

runore3bl (koarepBatHoit A.W. Omnapuna, nepBuuHOro OyiaboHa JIK.

XomnpaeitHa, mukpochep C. Dokca, pudosuma T. Uek)

YMeHue peuartb IMOHCKOBBIC OMOJOrHYEeCKHUe 3aJda4l, BbIABIIATH
IIPpUYIUHHO-CJICACTBCHHLIC CBA3HU MCKAY HucciieyeMbIM1
OHOJIOrMYECKUMHU O6”I>€KT3.MI/I, mpoueccamMm MW ABJIICHUAMU, OCJIATh
BBIBO/JIbI M IIPOTHO3bI HA OCHOBAHHWH ITOJTYUYCHHBIX PE3YJILTATOB,

COCTaBJATb I'CHOTHUIIMYCCKHUEC CXCMbl CKPCHIMBAHMWA JII pa3HbIX TUIIOB
HACJICAOBAHUA IPHU3HAKOB Yy OPraHU3MOB, COCTABJIATHL CXEMBI IICPCHOCA

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

YMeHue ycTaHaBIMBaThb B3aUMOCBSI3M  MEXAY CTPOCHHEM H
(GYyHKIUSAMU: OpPraHOWJOB, KIETOK pa3HbIX TKaHEH, OpraHaMu U
CUCTEMaMH OpPraHOB y pAacCTEHHH, >KMBOTHBIX U YEJIOBEKAa; MEXAY
JTarnaMu OOMEHa BEILIECTB; TalaMu KJIETOYHOTO IMKJIA U KU3HEHHBIX
LIUKJIOB OPraHU3MOB; TallaMi SMOPUOHAIBHOTO PAa3BUTHUS; TEHOTHIIOM
u ¢deHotunoM, ¢eHoTUrIoM U (GaKTOpaMu Cpelbl OOUTaHMUS,
mpoleccaMy  3BOJIIOIMH; JIBIKYLIIUMH CHUJIAaMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU DPA3JIMYHBIX AKOCUCTEM U MPUCHOCOOICHUSMH K HUM

OpraHnu3MOB

YMeHue BBIICNATh CYIIeCTBEHHBIE TPU3HAKH:

CTPOEHHS BUPYCOB, KIIETOK MPOKAPUOT U SYKAPUOT; OJHOKIETOYHBIX U
MHOT'OKJICTOYHBIX OpPraHu3MOB, BHU/IOB, 6I/IOFGOHeH030B, 3KOCUCTEM H
Omocdeppl; CTPOEHUS OpPraHOB W CHCTEM OpPraHOB PAaCTECHUH,
KUBOTHBIX, YEJIOBEKA; MPOILIECCOB KU3HEEATEIBHOCTH, IPOTEKAIOIUX

B OpraHu3Max paCTCHHﬁ, JKHUBOTHBIX M YCJIOBCKA, OMOJIOTHYECKUX




mporeccoB: oOMeHa BemecTB  (MeTabonu3M), HH(pOpMamuu U
MIpeBpaIleHHs] SHEPTUH, OpPOKEHUS, aBTOTPOPHOTr0 M TeTepoTpodHOro
TUIOB TNHTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meio3a,
raMeToreHesa, 53MOpHUOreHe3a, IOCTIMOPHOHAIBHOIO  Pa3BUTHA,
Pa3MHOXKEHHUS, UHIWBUYaJbHOTO PAa3BUTHUS OpraHu3Ma (OHTOIEHE3a),
B3aUMOJCUCTBUS T'€HOB, TI€TEPO3UCA; JEUCTBUM HMCKYCCTBEHHOI'O
orOopa,  CTaOWIM3MPYIOLIETro,  JBMXKYIIEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOTO O0TOOpa; aJJIONaTPUYECKOr0 M CUMIATPUUYECKOrO
BUJ000pa30BaHusl; BIUSHUS JABIKYIIMX CHJI 3BOJIOIMU Ha FeHO(MOH]
MOMYJISIUM; TPUCIIOCOOJICHHOCTH OPTraHU3MOB K cCpejie OOHuTaHus,
YyeperoBaHMsl HAIPABJICHUM 3BOJIIOLUM; KPYroBOpOTa BEILECTB MU

IIOTOKa S9HEPI'UH B DKOCHUCTEMAX

ChopMHPOBAaHHOCT YMEHHUS BBLACIATH CYIIECTBEHHBIC IPU3HAKU
BUPYCOB, KJETOK IPOKAapUOT M JYKapuOT; OIHOKJIETOYHBIX U
MHOTI'OKJICTOYHBIX OpPraHu3MoOB, BUJOB, 6I/IOFGOHCHO3OB N 3KOCHCTEM,
0COOEHHOCTH NPOIIECCOB OOMEHA BEIIECTB U IPEBPALICHUS SHEPTUU B
KJIeTKe, (pOoToCHHTE3a, IJIACTUYECKOrO M DHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MHTO3a, MEHO03a, OIUIOAOTBOPEHUS, pa3BUTHUA U
Pa3MHOXKEHHUS, UHIUBUYaJbHOTO PA3BUTHUS OpraHu3Ma (OHTOrEHE3a),
00pbOBI 32 CYyILIECTBOBAaHUE, €CTECTBEHHOTO0 0TOOPA, BUI000Pa30BaHMUsl,
NPUCIIOCOOJICHHOCTH OpraHM3MOB K cpelae OOWTaHUs, BIUSHHSA
KOMIIOHEHTOB 3KOCHCTEM, aHTPOIOTI'€HHBIX U3MEHEHHUH B 3KOCHUCTEMaX
CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB W TPEBPAIICHUS DHEPTUU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJIOTHIO M CHUMBOJHKY JUIS JTOKa3aTelbCTBA
POJCTBAa OPraHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYII; B3aMMOCBS3U
OpPraHu3MOB U cpelbl OOUTAHHUS; €IUHCTBA YEJIOBEYECKHUX pac;
HEe00XO0IMMOCTH 37J0pPOBOTr0 00pa3a KHU3HU, COXPAHEHUs Pa3HOOOpa3us
BHUJOB M DOKOCUCTEM KaK YCIOBUA COCYHICCTBOBAHUA MNPUPOALI H

YCJI0BCUCCTBA

YMeHHe KpUTHUYECKH OIeHWBaTh WH(POPMAIMIO OHOJIOTHYECKOTO
coJiepKaHUs; MHTEPHPETUPOBATH ITHUUECKHE AaCIEKThl COBPEMEHHBIX
UCCIeIOBaHU B OWoNoruu,  MEOUIMHE,  OMOTEXHOJIOTHH,
paccmarpuBath rJ100aNbHbIe HKOJIOTHUECKHE POOIIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHHUIO K HUM COOCTBEHHYIO

ITO3HUIIHNIO




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

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

buonorus kak Hayka. JKuBble CUCTEMBI U X U3YyUYCHHUE

11

CoBpemeHHass OHWOJOTHS — KOMIUJIGKCHAsE Hayka. bHoJormdeckne HaykKd U
u3ydaemple uMH Tpobiembl. DyHAaMEHTaIbHBIC, NMPUKIATHBICE W TOUCKOBHIE
HAyYHBIC UCCIICJIOBAHUS B OMOJIOTHH.

3HayeHne OWOJIOTUM B (OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptuHbel mupa. [Ipodeccun, cBsizanHple ¢ Ouosioruel. 3HaueHHE OUOJNOTHH B
MPAKTUYECKOW JEATEIIbHOCTH YEeJIOBEKAa: MEAWIIMHE, CEeIbCKOM XO35HCTBE,

IIPOMBIINIIICHHOCTH, OXPAaHEC IIPUPOAbI

1.2

JKuBble cucTembl Kak mpeaMer u3ydeHus Ouosnoruu. CBOMCTBA KHUBBIX CHCTEM:
€IMHCTBO XMMHYECKOT'O COCTaBa, AMCKPETHOCTh M LEJIOCTHOCTb, CIOKHOCTh U
YIOPSA0YEHHOCTh CTPYKTYpBHI, OTKPBITOCTb, camMoOpraHu3alus,
CaMOBOCITPOM3BEICHUE, Pa3IPAKUMOCTh, U3MECHUUBOCTD, POCT U Pa3BUTHE.

YPpOBHHM OpraHHU3alUH >KUBBIX CUCTEM: MOJICKYJISIPHBIN, KJIETOYHBIN, TKAHEBbIN,
OpraHU3MEHHBIH, MOMYJISIIIHOHHO-BUI0BOIA, HKOCUCTEMHBIN
(buoreoneHoTuueckuii), OumocdepHsiid. IIporecchl, MPOUCXOIANIUE B IKUBBIX
cucremax. OCHOBHBIE TIPU3HAKU >KUBOTO. JKU3HB Kak (opMa CyIIECTBOBAHHS

MaTepun

1.3

Meroasl Ouonornueckoid Hayku. HaOmrogeHue, wu3MepeHUe, SKCIEPUMEHT,
cucreMarus3anus, Metaadaim3. IloHATHE 0 3aBHCHMMOW WM  HE3aBHCHUMOM
nepemeHHou. [lnanupoBanue skcnepuMenTa. [loctaHoBKa U MpoOBEpKa TUIOTES.
HyneBass rumore3a. Ilonsrtue BbeIOOpKM M €€ pocToBepHOCTh. Pazbpoc B
Onosornuecknx MaHHbIX. OIIEHKa JOCTOBEPHOCTH TMOJYYEHHBIX PE3YJIbTaTOB.
[IpuunHBl HCKaXXEHHS PE3YJIbTATOB SKCIEpUMEHTa. [IoOHSATHE CTaTUCTUYECKOrO

TECTa

Knerka kak Omosiorudyeckast CicteMa

2.1

Knerka — cTpykTypHO-(DyHKIIMOHAIbHAS €QMHHIIA XKUBOTO. McTOpUsT OTKPBITUS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
[Ineinen, P. Bupxos). OCHOBHBIE NIOJIOKEHUS COBPEMEHHON KJIETOUHOM TEOPUH.
MeTo1bI MOJIEKYIISIPHOM M KJIIETOYHOM OMOJIOTHH: MUKPOCKOIIHS, XpomMaTorpadus,
anexTpodopes, METO/T MEUYEHBIX aTOMOB, muddepeHnuaIbHoe

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

2.2

XUMHUYECKUI COCTaB KIETKU. Makpo-, MUKPO- U yJIbTPaMUKpPOIIEMEHTHI. Bona u

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




TEIUIOpery . MuHepanbHbIe BEIIECTBA KIETKU, WX OHOIOTHYECcKasl pPOJib.
Ponb kKaTHOHOB U aHMOHOB B KJIETKE.

buonornueckne mnonuMmepsl. benku.  AMHWHOKHCIOTHBIA COCTaB  OEJIKOB.
Crtpykrypbl OenkoBoi Mousekysbl. IlepBuunas cTpykTypa Oenika, MENTHIHAS
CBA3b. BropuuHas, TpeTUyHas, 4YETBEPTUUHAs CTPYKTYyphl. [leHarypamus.
CaoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue QyHKIuN OEIKOB.
VYrneBoabl. MoHocaxapuapl, AMCAXapUbl, OJIUTOCaXapuabl M IOJIHCAXaPUIBbL.
OO0muit mnaH cTpoeHuss U (PU3UKO-XUMHUYECKHE CBOICTBA  YIJeBOJIOB.
buonoruydeckue GyHKIIUU YTIIEBOIOB.

Jlumuner. T'uapodubHo-rUApOodoOHBIE cBolicTBA. Kimaccudukamus JmmuaoB.
Tpurnuuepunsl, docdhonunuasl, BOCKH, cTepouabl. buonorumueckue GyHKIUU
nunuaoB. OOIMe CBOKWCTBA OMOJIOTHUECKMX MEMOpPAaH — TEKY4YeCTh, CIIOCOOHOCTh
K CaMO3aMBIKaHHUIO, TTOJTYIPOHUIIAEMOCTb.

HyxneunoBbie kucinorsl. JIHK u PHK. CrpoeHne HYKJIEHHOBBIX KHCIOT.
Hyxneoruasl. IIpunnun xommnementapuoctu. [lpasuno Yapradda. Ctpykrypa
JIHK — nBoitHas criupans. MecTtoHaxoxaeHue u ononorudeckue ¢pynkiuu JJTHK.
Buael PHK. @ynkunun PHK B knetke.

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

CtpykrypHass OHWOJOTHS: OWOXMMHUYECKHE W OHOPU3NYICCKUE HCCIICTOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJI

2.3

Tumbr  kimeTok: dykapuoTHyeckas H  HpokapuoTmueckas. CTpyKTypHO-
(GyHKIIMOHATIbHBIE 00pa30BaHMsI KIETKH.

Crpoenue mpokapuoTUueckoil kierku. KierouHas cTeHka OakTepuil M apxew.
OcobeHHOCTH CTpOeHust TeTepoTpodHO M aBTOTPO(HON MPOKAPHUOTHUYECKHX
KJIETOK. MeCTO M poJIb MPOKAPUOT B OMOIIEHO3aX.

Crpoenre n (pyHKIIMOHHMpPOBAHWE DYKAPHOTHYECKOW KieTku. llmazmaTmuaeckas
MeMmOpaHa (ruazmanemMma). CTpyKTypa Iula3MaTH4eckoil MmeMOpaHnsl. TpaHcnopT
BEIIECTB uepe3 IUIa3MaTHYeCKyr0 MeMOpaHy: maccuBHBIA  (nuddysus,
oOneru€énHass nud@y3us), aKTUBHBIN (MEPBUYHBIA U BTOPUYHBIA AKTUBHBII
tpancnopt). I[lomynponumaemocts MemOpanbl. PaGora HaTpwuii-KaaueBoro
Hacoca. DHJOLIMTO3: MUHOIMUTO3, (aronuro3. Dk30uuTo3. KierouHas cTeHka.
CrpykTypa 1 GyHKIHU KIETOYHOU CTEHKU PACTECHUA, TPHOOB.

Hutommazma. Iluto3ons. Ilutockener. JIBukeHuwe murTomiaa3mel. OpraHouibl
kineTkd. OpHOMEeMOpaHHBIE OpraHOWABI KIIETKH: DJHJIOIDIa3MaTH4ecKas CeTb
(OIIC), anmapar ['onbmku, JTU30COMBI, UX CTpoeHHE U (yHKIMU. B3auMocBs3b

OJTHOMEMOpaHHbBIX OpraHou0B KJeTKH. CTpoeHHe TPaHyNISPHOIO PETUKYIyMa.




Cunte3 pacTBOopuMbIX OenkoB. CHHTE3 KIETOYHbIX MeMOpaH. ['mankuii
(arpaHynspHBIA) SHAOIUIA3MAaTHYECKUN peTuKyinyM. CekpeTopHas QyHKUUS
annapara [onpmxu. TpaHcmopT BeljecTB B KieTKe. Bakyonu pacTHTEIbHBIX
kietok. Kierounsiii cok. Typrop.

[TosryaBTOHOMHBIE OpraHOUbI KJIETKU: MUTOXOHIPUH, IIJIACTHU/IBL.

Crpoenne W (pyHKIMHM MUTOXOHApPUN M miactuj. llepBuUuHBIe, BTOPUYHBIC U
CIIO)KHBIE  IUIACTUIBl  (POTOCHHTE3UPYIOLIIMX  3YyKapuoT.  XJIOPOIUIACTHI,
XPOMOIIACTBI, JICHKOIIACThI BBICUIMX PACTCHUH.

HememOpannsie opranougsl kietku CrtpoeHne M (yHKIMM HeMEeMOpaHHBIX
OpPraHoMJIOB KJIETKH. Pubocombl. MukpoduiaameHTsl. MplieyHble  KIETKU.
Muxkpotpy6ouku. Kierounsrii mentp. CTpoeHHME M JBHUKCHHE JKI'YTHKOB U
pecHrueK. MUKpOTpyOOUKH LIUTOIIAa3Mbl. LIeHTpHOIIb.

Anpo. Obonouka sijpa, XpOMaTHWH, KapuoOIUIa3Ma, SIPBIIIKU, UX CTPOEHUE U
¢bynkuuu. SnepHbiii OenkoBBIA MaTpuKkc. IIpocTpaHCTBEHHOE pPACHOJIOKEHHE
XpOMOCOM B MHTep(]a3HOM sijipe. benku xpomMaTuHa — TUCTOHBI.

Knerounbsle BkimtoyeHus. CpaBHUTENIbHAs XapaKTEPUCTHUKA KIIETOK 3YKapuoT

(pacTUTeNBHOM, YKUBOTHOM, TPUOHOI)

2.4

AccuMWISIIMSL U JTUCCUMUIISLIUMSA — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOMHBIM M TeTepOTPOPHBIA. YYacTHe KHUCIOpPOJa B OOMEHHBIX
mporeccax. JHepreTudeckoe obecrieueHne KieTku: mpeBpamenne ATD B
oOMeHHBIX Tpoueccax. DepMEHTATUBHBIM XapakTep peakluidl KJIETOUYHOTO
MeTabonu3ma. DepMEeHThl, UX CTPOECHHE, CBOMCTBA M MEXaHU3M JIEHUCTBHSL.
Kodepmentsl. Otianuns GpepMEHTOB OT HEOPraHMYECKUX KaTalau3aTopoB. benku-
aKTUBAaTOpPbl U OENKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PEepMEHTATUBHBIX
peaKIuii 0T pa3IuYHbIX PaKTOPOB.

IlepBuuHbI CHHTE3 OpPraHMYECKHUX BewlecTB B KieTke. PorocuHTe3. Poip
XJIOporiacToB B mporecce (orocunTeza. CBeroBas u TemMHOBas (asbl.
[IponykTuBHOCTE (QoTOCHHTE3a. BinsHue pa3nuyHbIX (aKTOPOB Ha CKOPOCTh
¢dorocunTe3a. 3HaueHue HOTOCUHTE3A.

Xemocunres. PazHooOpa3ue opraHu3MOB-XEMOCHHTETUKOB: HUTPUPHUIUPYIOLIHE
OakTepuu, Xeae300aKTepuu, cepoOaKTepuu, BOAOPOAHbIE OakTepuu. 3HAUYCHHE
XEMOCHHTE3A.

AHa’poOHble OpraHu3Mbl. Bunel Opoxenus. [IpogykTel OpoxkeHHS H HX
UCTOJb30BAHUE YENOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHHU U BO30yIUTENN OOJIE3HEH.

AspoOHBIE OpPraHW3MBI. DTambl dHEpreTudeckoro oomena. IloaroroBuTenbHBIN
sTan. [ MKoiamn3 — 6eCKUCIOPOIHOE PACIIETIIICHHUE TIFOKO3BI.

buonorunyeckoe OKHCJICHHUEC, WM KIICTOYHOC AbIXaHHC. Pons MI/ITOXOH,[[pI/Iﬁ B




npolreccax OMOJIOTUYECKOTO OKHCIICHHS. [uknunaeckue peaKInH.
OxucnurensHoe ¢ochopunuposanue. [IpenmyiiecTBa a3poOHOro MyTH OOMeHa

BEILIECTB Iepes aHadpOOHBIM. D (HEKTHUBHOCTh SHEPTETUUYECKOTO0 0OMEHA

2.5

Peakuuu matpuuyHoro cuHte3a. [IpuHIMI KOMIUIEMEHTAPHOCTHM B pEaKLUAX
MaTpUYHOTO cuHTe3a. Peanuzanus HacneactBeHHON nHGopManuu. ['eneTnueckuit
KoJ, ero cBoiWctBa. TpaHckpunuuss — maTpuunblii cuHte3 PHK. Ilpunuumns
TPAHCKPUIILUU: KOMIUIEMEHTAPHOCThb, AHTUIIAPAJIIEIBHOCTh, ACUMMETPUYHOCTb.
Tpancnsmus u e€ sranel. Yuactue TpancnoptHeix PHK B Omocunrese Oenka.
VYcnoBus Ouocunreza Oenka. KonmupoBanue amuHokucioT. Poib pubGocom B
O6uocuHTe3e Oenka.

Opranuzanus reHomMa y IpoKapuoT U 3yKapuoT. Peryisius akTUBHOCTH F'€HOB y
npokapuot. ['mmoreza onepona (. XKakoo6, XK. Mano). Perymsmus oOMeHHBIX
mporeccoB B kieTke. KieTounslit romeoctas.

Bupycsl — HekieTrouHble (OpPMBI JKU3HM M oOiauraTHele napasutbl. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEprO(aros.

Bupychsle 3a0oseBaHusi 4yelioBeKa, KMBOTHBIX, pactenmii. CIIN/, COVID-19,

COIIMAJIBHBIC U MCIUIIMHCKHUC HpO6HeMLI

2.6

Knerounsnii umkn, ero mnepuonbl W perynsuusa. Wurepdasza u  MuUTO3.
OcobeHHOCTH TpoLeccoB, NpoTekaommx B HMHTepdase. [loaroroBka KieTku K
nenenuto.  Ilpecunrernueckuil  (HOCTMMTOTHYECKMI), CHUHTETHYECKUH U
MOCTCUHTETUYECKUH (TPEMUTOTUIECKUN ) IEPHOIbI HHTEP(ha3bI.

Marpuunsiii cunte3 JIHK — permumkanus. Ilpuanuner perumkanum  JIHK:
KOMIUIEMEHTAPHOCTb, IOJIYKOHCEPBATUBHBIM CHUHTE3, AHTUIIAPAUIEIBHOCTD.
Mexanusm permmkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
TemoMepaza. XPOMOCOMHBIM HaOOp KIETKH — KapuoTwil. JIWMIouaHbIA U
rariouIHbIl - Habopbl XpoMocoM. ['omonornynsie Xpomocomsbl. IlomoBeie
XPOMOCOMBI.

Jenenune xieTkn — MuTo3. CTaguu MHUTO3a U MPOMCXOASIIUE B HUX ITPOLECCHI.
Tunel muto3a. KapnoknHe3 W LIHUTOKHMHE3. bHonormdyeckoe 3HA4YE€HHE MMTO3a.
Perynsus mutoTndeckoro nukia kiaetku. [Iporpammupyemast kierouHas rudesb
— amomnTo3.

(DYHKI_II/IOHaJIBHaH I'CHOMHKA

OpPaHI/ISM Kak OMOJIOTHUYecKas CHCTeEMa

3.1

OOHOKJIETOUHBIE, KOJIOHUAJIbHBIE, MHOTOKJIETOYHbIE OpraHu3Mbl u
MHOTOTKaHEBbIE OPTraHU3MBI.

@opMbl pa3sMHOKEHUS OPraHMW3MOB: Oecrojioe (BKJIKOYash BEreTaTUBHOE) U
nosioBoe. Buael  Oecrnonoro  pasMHOXKEHUS: MOYKOBaHUE, CHOPYJISALHUSA,

(bparmMeHTanys, KIOHUPOBAHHE.




[TonoBoe pasmuosxenue. [lonoBeie kneTku, win ramersl. Meio3. Ctaauu meno3sa.
[ToBenenue xpomocoMm B Mmeitosze. Kpoccunrosep. buonorunueckuit cmpicin meitosa
Y MIOJIOBOTO Iporecca. Melo3 1 ero MeCTO B JKU3HEHHOM LIMKJIE OPTaHU3MOB.
[IpenzaponpiuieBoe pazputue. ['ameroreHes y XUBOTHBIX. [loyioBBIE »Kelne3bl.
OOpa3oBaHne W pa3BUTHE TMOJOBBIX KJIeTOK. CrepMaToreHe3 M OOTEHE3.
Crpoenne mONOBBIX KiIETOK. OIIOJ0TBOpEHHE W SMOpPHOHAIBHOE pPa3BUTHE
KUBOTHBIX. CIIOCOOBI OTUIOIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTenorenes.
WupuBunyanbHoe pa3BuTue opraHu3smMoB (oHToreHe3). Craauu smOpHOreHesa
KHMBOTHBIX (Ha mpumepe JsrymkH). JIpobnenue. Tunsl apobnenus. OcoOeHHOCTH
IpoOJieHUsT MJICKONMHUTAIOMIMX. 3apObIIIEBbIe JHUCTKH (racTpyisaius). 3akiaiaka
OpraHOB M TKaHEW W3 3apOJbIIIEBBIX JHCTKOB. B3amMHOe BiMsHHME YacTeil
pa3BuBaloOlIerocs 3apoiblia (d3MOpUOHANbHAs WHAYKUMSA). 3akiajka IUJIaHa
CTPOEHHUSI >KHBOTHOTO KaK pe3yJbTaT HEpapXU4ECKHUX B3aMMOJACHUCTBUI TI'€HOB.
Biusnue Ha SMOpPHOHAIBHOE pa3BUTHE PA3IMYHBIX (PAKTOPOB OKPYKAFOIICH
Cpelpl.

Poct u pa3zButue xuBoTHbIX. [TocToMOpuoHanbHelil nepuo. [lpsimoe u Henmpsamoe
pazButue. Pa3Butne ¢ meramopdo3oM y OECIO3BOHOYHBIX W ITO3BOHOYHBIX
KUBOTHBIX. bHOJOrMueckoe 3HAUE€HUE NPSIMOrO U HENPSMOro Pa3BUTHS, HX
pacnpocTpaHeHue B mnpupone. Tumbl pocta *KUBOTHBIX. DakTopbl perynsuuu
pocTta JKMBOTHBIX M 4enoBeka. CTaluud NOCTIMOPHUOHANBHOTO pPa3BUTUSA Yy
KUBOTHBIX U 4esioBeKa. [lepnoibl oHTOreHe3a yeaoBeKa.

Pasmuoxenue wu pasButue pacrenmit. ['amerodpur m crnopodur. Meiio3 B
KU3HEHHOM IMKJIe pacTteHuid. OOpa3zoBaHue cmop B Impoliecce Meiio3a.
I'amerorenes y pacrenuil. OIUIOZOTBOpPEHHWE W PA3BUTHUE PACTUTEIBHBIX
OpraHu3MoB. J[BOIHOE OIJI0JJOTBOPEHHE Y LIBETKOBBIX pacTeHuil. Obpa3zoBaHue u

pa3BuTHE CeMEHU. MeXaHU3MBbI pEryJIsIIUA OHTOTE€HE3a Y PACTEHUH U )KMBOTHBIX

3.2

Uctopust craHOBiEeHHST W pa3BUTUS TEHETUKHM Kak Hayku. OCHOBHBIE
TEHETUYECKHUE TOHATHS W CUMBOJIBL. ['OMOJOTHYHBIE XPOMOCOMBI, AJJIEIbHBIC
IEHbl, AJbTEPHATUBHBIC IPU3HAKH, JOMUHAHTHBIM M PELUECCUBHBIA NPU3HAK,
TOMO3UTOTa, TEeTePO3UTroTa, YHUCTas JHHHS, TUOPHABI, TEHOTHUN, (HEHOTHIL
OCHOBHBIE ~ METOJbl  TE€HETUKH: THUOPHUIOIOTHYSCKUN,  IIUTOJIOTHUECKUH,

MOJIEKYJIAPHO-TEHETUYECKUIN

3.3

Mouorubpuanoe ckpemubanue. [lepBoiii 3akoH MeHnaens — 3akoH equHO00pa3us
ruOpuioB mnepBoro mnokoseHus. IlpaBuno nomunHupoBanus. Bropoit 3akoH
MeHngens — 3akOH pacllelyieHus MNpU3HAKoB. LluTonormyeckue OCHOBBI
MOHOTHOPHUAHOTO CKpeInBaHus. [ umores3a 4MCTOTH raMerT.

AHanmusupyromee ckpemuBaHue. [IpoMexyTO4YHBIN XapakTep HaciaeqOBaHUS.

PacmenneHHe IMPHU3HAKOB IIPpHU HCIIOJTHOM JOMHUHUPOBAHWH.




JurnbpunHoe ckpermmBanue. Tperuii 3akoH MeHzens — 3aKOH HE3aBHCHMOTO
HACJICIOBaHMUs ~ TMPU3HAKOB.  llUTOonOrmdeckne  OCHOBBI  TUTHOPHIHOTO
CKpEIIIMBaHUS.

CueruienHoe HacienoBanue npu3HakoB. Paboter T. Moprana. CremnseHHoe
HacJeJ0BaHUE TI'E€HOB, HAPYIICHUE CLEIUICHUS MEXIy TeHamMu. XpOMOCOMHas
TEOpHUs HACIIEICTBEHHOCTH.

I'eneruka mosia. XpOMOCOMHBIN MEXaHU3M OIpEICTICHUs] Moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii W TeTeporaMmeTHbI moi. ['eHeTnueckas
CTPYKTYpa TOJIOBBIX XpomMocoM. HacnemoBanue mNpuU3HAKOB, CLEIUJICHHBIX C
IIOJIOM.

I'enoTun kak uenoctHas cucrtema. [lneiloTponuss — MHOXKECTBEHHOE JEHCTBUE
refa. MHOXECTBEHHBIN ajljIeiM3M. B3anMmoaelcTBUe HealIeIbHBIX TI'€HOB.

KommnemenrapHocts. Onuctas. [lonumepus

3.4

B3aumopeiicTBrie reHoTUNA U cpefibl Ipu popMUpoBaHuU GeHotuna. Mi3mMeHunBocTh
npu3HakoB. KadecTBEHHbIE M KOJUYECTBEHHBIC MPHU3HAKH. BUABI M3MEHUMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MomudukanmonHas ~ u3MeHUuMBocTb.  Poms  cpeapl B (OpMHPOBaHHH
Mo UKAIMOHHON H3MeHYnBOCTH. Hopma peakiiuu npusHaka. BapuanuoHHbli psij
u BapuanuonHas kpuBas (B. HWoranncen). CpoiicTBa MOAM(PHUKAIIMOHHON
W3MEHYHUBOCTH.

I'enotunuyeckas n3MeHYUBOCTh. CBOMCTBA NT€HOTUITMYECKON M3MEHYUBOCTU. Bubl
TeHOTUIMYECKON N3MEHUNBOCTH: KOMOMHATHBHAS, MyTaI[MOHHASI.

KomOunaTtuBHasi u3MeHUMBOCTh. MeHo3 © TMOJNIOBOM TpoIlecC — OCHOBA
KOMOMHATUBHOM W3MEHYMBOCTU. POJIb KOMOMHATHBHON M3MEHYMBOCTU B CO3JAaHUU
TeHETUYECKOT0 Pa3HO00pa3us B Mpe/enax OAHOTO BU/A.

MyrtanmoHnHasi U3MEHYMBOCTh. BUibl MyTalnii: reHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE W WHIYUMPOBAHHBICE MYyTallMU. SIepHBIE W IUTOIUIA3MATHYECKUE
Mytaiuu. COMaTHYECKUE U MOJIOBBIE MyTaIiy. [[puurHbI BOSHUKHOBEHUST MYTAIIHA.
MytareHbl M HMX BIMSHME Ha OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIlMOHHOIO
npouecca. 3aKOH TOMOJIOTHYECKUX PSIIOB B HAaclieACTBeHHOU n3MenunBoctu (H.H.

Bagsusos). BHesiiepHast ©3MEHUHMBOCTD U HACJIEACTBEHHOCTh

3.5

Kapuotun wuenoseka. MexayHapoaHas TMporpaMMa HCCIEJOBAaHUSA TIe€HOMaA
yernoBeKka. MeToapl  HM3y4eHUs TEHETMKU  4YEeJOBEKAa: TIEeHEAJOTMYECKUu,
OM3HEILIOBEIN, IUTOTCHETUYCCKUH, MOMYJISIUOHHO-CTATUCTUYECKHIA,
MOJIEKYJIIPHO-TEHETUYECKUM. CoBpeMeHHOE OmpeAcIIcHUE TeHOTHIIA:
IIOJJHOT€HOMHOE CEKBEHUPOBAHMUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOIIBIO
[MI[P-ananmu3a. HacnencrtBenHsle  3a00ieBaHUs  YeJNOBEKAa. | €HHBIE |

XPOMOCOMHBIE 0011€e3HU YEJI0BEeKa. bonesnn c HaCJIEICTBEHHOU




npeaApacnoIOKCHHOCTBIO. 3HaueHue MCI[HHHHCKOﬁ TCHCTUKU B NPCAOTBpPAlICHHUU

U JIEYEHNY T€eHETHYECKHUX 3a00eBannii yeitoBeka. CTBOJIOBLIE KIIETKU

3.6

JloMecTukanus ¥ ceNeKius. 3apoxkaeHne CeJIeKIMU U jomecTukaimu. Yuenue H..
BaBuiioBa 0 1eHTpax MPOMCXOXKICHUS U MHOT00Opas3usi KyJbTYPHBIX PACTCHHH.
Ponb cenexkuyu B co3gaHuM COPTOB PaCTEHUN M MOPOJ KHUBOTHBIX. COpT, Mopoaa,
TaMM. 3aKOH T'OMOJIOTMYECKHMX PSJIOB B HACIEICTBEHHOW u3MeHunBoctH H.U.
BaswuiioBa, ero 3naueHue st CENEKIMOHHON pabOThI.

Metoapl  ceneKIMOHHOW paboThl. VICKyCCTBEHHBIM OTOOp: MAacCOBBIM H
WHIUBUYIbHBIH. Otanel KOMOMHAIIMOHHON CEJIEKIIUH. UcneiTanue
Mpou3BoUTENIed MO MOTOMCTBY. OTOOpP HO TE€HOTHUIy C TOMOMIbIO OIICHKHU
(eHoTUna MOTOMCTBA M OTOOP IO TEHOTHUITY ¢ moMoIbio ananu3a JIHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/T CEJICKITMOHHOM paboThl. PainanuoHHbIN 1
XUMHUYECKUI MyTareHe3 Kak MCTOYHUK MYTaluid Yy KyJIbTYypHBIX (QopM
opranu3moB. Mcnonb30BaHHE€ TEHOMHOIO PEJIAKTUPOBAHUS M METOJOB
pexomOuHaHTHBIX JIHK 11151 mosrydeHust nCXOAHOTo MaTeprasia JUlsl CeeKIIHH.
[lonyuenne nomumuounoB. BHyrpuBugoBas rulOpuauzaiys. bimskopoacTBeHHOE
CKpelllMBaHue, Wi UHOpuAMHT. HepoJcTBeHHOE CKpelBaHHWe, WM ayTOPUIUHT.
I'erepo3uc u ero mpuumsbl. Mcnonb3oBaHue rereposuca B cenekimu. OtnanéHHas
rubpuamsanysi. [lpeogonenne Oecruionusi MEXBUIOBBIX THOpUAOB. JlocTimkeHus

CEJICKUIMU PACTEHUI U YKUBOTHBIX

3.7

OOBEeKTHI, UCIOIB3YyEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIE U TKAHEBbIE KYJbTYpHI,
MHUKPOOPraHU3MbI, HMX  XapakTepucTuka. TpaaunvoHHas  OHWOTEXHOJIOTHUS:
xje0oneyeHre,  MOJydyeHHE  KUCIOMOJIOYHBIX  HPOJIYKTOB,  BHUHOJENHE.
MukpoOuonornueckuii cuHTe3. OOBEKTBI MHKPOOHOIOTMYECKUX TEXHOJOTHH.
[IpousBoncTBO  Oenka,  aMUHOKHMCIOT M BUTaMMHOB.  VcKyccTBeHHOE
OIUTIOIOTBOPEHUE. PEKOHCTPYKIMA SHIEKIETOK M KIOHUPOBAaHUE >KMBOTHBIX.
Merto TpaHCIUTaHTalUU SAEP KIETOK.

XpoMOCOMHass M TeHHas HHXeHepusa. VICKyCCTBEHHBIM CUHTE3 Te€Ha |
KoHCcTpynpoBanue pexkomOuHaHTHbIX JIHK. JlocTkeHus W MepCreKTUBBI
XpOMOCOMHOM ¥ TeHHOW MH)XEHepuH. MenuuuHckue OHOTEXHOJIOTHH.

Hcnonbs30BaHHE CTBOJIOBBIX KJIETOK

Cucrema u MHOT006p3.3I/Ie OpTraHHU4Y€CKOIro Mrupa

4.1

bruomornveckoe  pasHooOpazme  opraHm3moB.  CoBpeMeHHas  cHCTeMa
opraHudeckoro wmwupa. llpuHIMNbBl Ki1accupuKanuu opraHu3smMoB. OCHOBHBIE
CHCTEMaTUYeCKHEe IPYIIbl OPraHU3MOB.

OCOOCHHOCTH CTPOCHHS W JKU3HEACATEIILHOCTH OJIHOKJIIETOYHBIX OPTraHH3MOB.
bakrepun, apxeu, OTHOKJIETOYHBIE TPUOBI, OJHOKIETOYHBIE BOJOPOCIH, IPYTHE

IPOTUCTHI. Kononuanpanie OpraHHU3MBlI. I[BI/I)KCHI/IG OIHOKJICTOYHBIX OPIraHU3MOB!




amMEOOUHOE, )KTYTUKOBOE, PECHUYHOE. 3alUTa Y OJHOKJIETOYHBIX OPraHU3MOB.

PaznpaxuMocTh y OAHOKIETOYHBIX OPraHu3MOB. TaKCUChI

4.2

MHoOrokJjieToOuHbIE pacTeHUs. B3auMOCB3b YaCTEH MHOTOKJIETOYHOI'O OpraHUu3Ma.
Tkanu, oprabl ¥ CUCTEMbl OPraHOB MHOTOKJIETOYHOIro opranusma. OpraHuszm
Kak enuHoe 1uenoe. Tkanum pacteHuid. Tumbl pacTUTEIbHBIX TKaHEM:
oOpasoBarenbHas, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAs, MEXaHUYECKasl.

OcoOenHocty cTpoeHUs, PYHKIUN U paCMOIOKEHUS TKaHEH B OpraHax pacTeHHM

4.3

BererartuBHble U TeHepaTUBHBIE OpraHbl pacTeHU. @YHKIIMU OPraHOB M CHUCTEM
opranoB. Kapkac pactenuil. J[BUKEHHE MHOTOKJIETOUHBIX PACTEHUI: TPONIU3MBI U
Hactuu. llorymomeHnue BOIBI, YIJIEKUCIOrO Ta3a W MHUHEPAIbHBIX BEIIECTB
pactenusimu. [lpixanue pactenuid. Auddysus razoB yepes3 MOBEPXHOCTb KIETKH.
TpancnopTHele cuctembl pacTeHuil. Beinenenue y pacteHui. 3amura y
MHOTOKJIETOUHBIX pacteHuid. Kyrukyna. CpenctBa MacCMBHOW M XHUMHUYECKOM
3amuThl. DUTOHIUIBI.

PazgpaxxumocTs M perynsiuus y opraHu3moB. Pa3gpakuMocTe M peryisiuus y

MHOTI'OKJICTOYHBIX paCTCHHfI. PocToBrIe BeliecTBa U MX 3HAYCHUE

4.5

MHOroKk/IeToYHble  KMBOTHbIE.  B3aMMOCBs3pb  4acTe€il = MHOTI'OKJIETOYHOTO
opranusma. TKaHHM, OpraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOI'O OpraHM3Ma.
Opranusm kak eauHoe 1enoe. ['omeocrtas. TkaHu KUBOTHBIX W 4Ye€IOBEKa. THIIBI
JKUBOTHBIX TKaHEH: OIUTC/INAIbHAA, COCAWHUTCIIbHAA, MbIIICUYHAsA, HCPBHAJ.
OcoOenHoctu cTpoeHUs, (QYHKUMA U pacCMONOKEHHS TKaHEH B OpraHax

JKHMBOTHBIX U YCJIOBCKa

4.6

Opransl ¥ CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMM OPraHOB U CUCTEM OPraHOB.
Onopa Ttena opraHu3moB. CKeleTbl OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyXHblil 1 BHyTpeHHHH ckeneT. CTpOeHHE U THUIbl COCTUHEHUS
KOCTEH.

JIBOKEHHE MHOTOKJIETOYHBIX JKMBOTHBIX. IluTanue >kuBOTHBIX. IluTanue
MIO3BOHOYHBIX HUBOTHBIX. J{pIXxaHue knBOTHBIX. KoxHoe nbixanue. KabepHoe u
JIErO4YHOE JIbIXaHUE.

JlpIxaHWe IO3BOHOYHBIX >KMBOTHBIX. ODBOJIOLMOHHOE YCIOXHEHHE CTPOCHUS
JErKUX MO3BOHOYHBIX XUBOTHBIX. JIpIXaTellbHAs CHCTeMa 4elloBeka. MeXaHu3m
BEHTWIALIMM JIETKUX Yy NTUL W MICKONUTAIOMUX. TpaHCIOPT BELIECTB Yy
opranu3MoB. TpaHCIOPT BeHIECTB y XMBOTHBIX. KpoBeHOCHas cucrema u e€
opranel. KpoBeHOCHas  cucTemMa  IO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpAIIEHUsI. DBOJIIOLIMOHHBIE  YCIIOKHEHHsS] CTPOEHUS KPOBEHOCHOM
CUCTEMBI NTO3BOHOYHBIX JKMBOTHBIX. BblIeneHue y opraHu3moB. Beigenenue y
KUBOTHBIX. COKpaTUTENnbHbIE Bakyosid. OpraHsl BbieneHus. CBsA3b MOJIOCTH Tela

C KPOBEHOCHOM W BBIIECIUTEIBHON cUcTeMamMu. BbineneHne y MN03BOHOYHBIX




KUBOTHBIX. 3allluTa Yy MHOTOKJETOYHBIX JKMBOTHBIX. IIOoKpoBEI M HX
IIPOU3BOJIHBIE.

PaznpaxuMocTh U peryisnus y opraHu3MoB. Pa3apaxuMocTs y 0HOKJIETOYHBIX
opranu3zMoB. Takcucbl. Pa3npaXXMMOCTb M peryyisiuus y MHOTI'OKJIETOYHBIX
pacteHuil. PocToBbIE BEIIECTBA U UX 3HAYEHUE.

HepBHas cucrema u pedieKTopHas peryisiiusi Y MHOTOKJIETOYHBIX KHBOTHBIX.
HepBHas cuctema u e€ oTaeinsl. DBONIOIMOHHOE YCI0KHEHUE CTPOECHUSI HEPBHOM
CHCTEMBI y KMBOTHBIX.

Pazpabotka anroputMoB u mporpamm i 3(PQPeKTHBHON (DYyHKIIHMOHATBEHON
aHHOTallMM  TE€HOMOB,  TPAHCKPUIITOMOB, IIPOTEOMOB, MeTab0JIOMOB

MHUKPOOPraHu3mMoB, paCTeHHfI, JKHBOTHBIX U YCJIOBCKA

OpFaHI/IBM YCJIOBCKA U €10 3JO0POBLE

5.1

OpraHnbl 1 CUCTEMBI OPraHOB yesnoBeka. OTIenbl TOJIOBHOTO MO3ra O3BOHOYHBIX
KHUBOTHBIX. Peduiekc u peduiekropHas nyra. besycinoBHble U yCIOBHBIE
peduexcel. I'ymopanbHast peryiasuuss U SHAOKPUHHAs CHCTEMa JKUBOTHBIX U
yesoBeka. JKenes3sl 3HIOKPUHHON CUCTEMBI M UX TOPMOHBI. J[eliCTBHE TOPMOHOB.
B3aumocBsi3p HEpBHOM M SHAOKPUHHOM cucTteM. [unoramamo-runodusapHas

cucrema. Pedrexc u pednexropHas ayra. besycioBHble U yClIOBHBIE pedIIeKChI

5.2

3amuTa opraHuzMa ot Oose3Hel. MIMMmyHHas cuctema venoBeka. KieTouHslil u
TYMOpaJbHBIA HUMMYHHUTET. BpoxaAEHHBIN, NpHOOPETEHHBIN crienupudecKuit
UMMYyHHUTET. Teopuss KIOHaNbHO-CeIeKTUBHOrO uMmMmyHuteta (IL.Dprmx,
®.M.bepner, C.ToneraBa). BocnamutenbHble OTBETHI OpraHu3MoB. Poib

BPOXXJIEHHOTO UIMMYHHUTETA B PA3BUTHUU CUCTEMHBIX 3a00J1€BaHUN

5.3

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

Kpyru xpoBooOpaiienus. Pabora cepaiia u e€ perynasnus

5.4

JHeixanue yenoBeka. uddysus razoB yepe3 MoBEpXHOCTh KIETKH. JlpIxaTenpHas
cucteMa deloBeka. JlpIxarenmpHas TOBEPXHOCTb. Perymsuus  JIbIXaHUSI.

JIpIxaTeabHbIe 00BEMBI

5.5

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

MUIICBAPCHUC

5.6

ITokpoBel M wux mnpousBojaHble. Opranbl BblaeneHus. Ilouku. Crtpoenue u
¢byHkuroHupoBanue HedpoHa. PUIBTpaIMs, CEKpelst 1 0OpaTHOE BCachbIBaHHE

KaK MEXaHU3MbI pabOoThl OpraHoB BbleseHuss. OOpa3oBaHUE MOYH Y YeJIOBEKa

5.7

I[BI/I)KCHI/IC YyeJI0BEKa: MbIeuHas cucrema. CKeleTHEIC MBIIINOBI U HUX pa60Ta.

CtpoeHue U TUIBI COSANHEHUST KOCTEH

Teopus 3Bontonuu. PazButue xu3Hu Ha 3emie




6.1

OpomtonmonHass  Teopuss Y. JlapBuna. IIpennocbuiku — BO3HUKHOBEHMS
napBuHM3Ma. JKu3Hb U HayuyHas aedarenbHocTh Y. JlapBuHa.

JBrxyiye cuibl 3Boaonuu BUIOB o Y. JlapBHHY (BBICOKAas MHTEHCHBHOCTb
pa3sMHOXKEHHs OpraHM3MOB, HACJEICTBEHHAas W3MEHYMBOCTb, OoppOa 3a
CYLIECTBOBAHME, ECTECTBEHHBIN U HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunternyeckoir Teopun sBomonun (CTD). HeirpansHast Teopus
sBostoluK. CoBpeMEeHHas HBOJIOLUOHHAs OMOJorus. 3HaueHUe 3BOJIFOLIMOHHOM

Teopuu B ((OPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MUpa

6.2

[Monmynsauus kak sjeMeHTapHas enuHuna 3Bositolud. COBpEMEHHBIE METO[bI
OLIEHKU TeHETUYECKOro pa3sHooOpa3usi U CTPYKTypbl nomyisuuil. M3menenune
reHooHa MOMYJISIUH KaK 3JIEMEHTApHOE S3BOJIIOLIMOHHOE SIBJICHHE. 3aKOH
reaeTndeckoro pasHosecus Jx. Xapau, B. BaitnOepra.

OneMeHTapHble (AKTOpPhl (IBMKYILME CHJIBI) 3BOJIOLUUH. MyTallMOHHBINA
nporecc. KomOunatuBHas wu3MeHuMBOCTh. /[lpeiidp reHoB — ciyuaiiHble
HEHANpaBJICHHbIE W3MEHEHHsS 4YacToT aulened B momymsmusax. Oddekr
OCHOBATEJIA. Murpanuu. N3omsanns HOMYJISALUMN: reorpaduueckas
(mpoctpaHcTBeHHas ), OroJgorudeckas (penpoayKTUBHAS).

EcrecTBeHHblii 0oTOOp — Hampasistomuid  ¢axtop 3Bomoruu.  DopMel
€CTeCTBEHHOTO  OTOOpa: JBWKYIIUH, CTAOMIM3UPYIOIIUH, pa3pbIBAOIAN
(mu3pynTuBHbI). [TonoBoii oTOOp.

IIpucnocoOaeHHOCTh ~ OPraHU3MOB  KaK  pe3ylbTaT  MHUKPO3BOJIIOLUU.
Bo3HukHOBEHHE  MPHUCIIOCOOIEHMH Yy  OpraHu3mMoB.  ApoMopho3bl |
uanoanantanuu. [IpuMeps! npucrnocobieHuii y opranu3MoB. OTHOCHTEIBHOCTD
MIPHUCIIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero kpurepuum U CTpykTypa. BumooOpazoBaHue Kak pe3yabTar
MUKposBotoru. M3omsamus — kiroueBoil (akrop BumooOpazoBanus. Ilytu u
CIIOCOOBI BH1000pa30BaHMUS: aJUIONaTPUIECKOe (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOJIUIUIOUIU3AIIHS,
ruOpuau3anys). JnmurenbHOCTh HBOIIOIMOHHBIX POIIECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponb 3BomtonnoHHON Onosiornu B pa3pabOTKE HAayYHBIX METOJ0B COXPAHEHHUS
OmopazHooOpa3usi. MUKPOIBOIIOIMS W KOJIBOJIOIMS TMApPa3uTOB U HMX XO35CB.
Mexanu3mbl HOpMUPOBAHHS YCTOHYUBOCTH K aHTUOMOTHKAM U CITOCOObI O0PbOBI

C HeH

6.3

MeTtoael n3ydyeHus Makpo3Boironuu. [lageoHTomorndeckue MeToabl U3Y4YEHHS
sBomtorun. [lepexoansie popMbl U GpHIIOreHETUYECKHUE PSAIbI OPTaHU3MOB.
buoreorpaguueckue Mmeroas! udyueHus spomonun. CpaBHeHue (Gyopsl U GayHbl

MaTepUKOB M OCTPOBOB. broreorpaduueckue odaactu 3emin. Buasl-sHneMuxu u




PEIIUKTBHIL.

DOMOpHOJIOTHUECKHE U CPABHUTEIBHO-MOP(OIOTHYECKAE METOJbl HM3Y4YECHHUs
IBOJIOIMK. [ C€HETHYEeCKHEe MEXaHW3MbI SBOJIIOIIMM OHTOTEHE3a M TIOSBIICHHUS
OBOJIIOIMOHHBIX ~ HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJOTHUYHBIC  OpTaHBI.
PynumenrtapHele  opraHbl M araBuU3Mbl.  MOJIEKYISIPHO-T€HETUYECKHUE,
61/IOXI/IMI/I‘ICCKI/IC nu MaTEMaTHYCCKUC METOAbI HN3YUCHUA OBOJJKOOUH.
I'omonoruunsie rerpl. COBpeMEHHBIE METOJblI IMOCTPOCHUST (PUIOTCHETHYECKUX
JICPEBBEB.

XpOMOCOMHBIG MyTall1 U 5BOJIIOIHUA 'CHOMOB.

OO0mue 3aKkoHOMEpHOCTH (MpaBwiia) 3BOJIONUU. HeoOpaTUMOCTh 3BOIIOIUH.

A,I[aHTI/IBHaH paauanus. HepaBHOMepHOCTB TEMIIOB 3BOJIIOITMHN

6.4

Hayunble rumore3pl MNpPOUCXOXKIEHUS KU3HM Ha 3emiie. AOHOreHes u
naHcnepmus. JloHay4Hble MPEACTAaBICHHUS O 3apOKICHUH KU3HU (KPEALIHOHU3M).
['mnore3a MOCTOSTHHOTO CaMO3apOXKACHUS KU3HU U €€ ONPOBEPIKEHUE ONBITAMHU
®. Pemu, JI. Cnammanumanm, JI. Tlactepa. IlpoucxoxneHue >KH3HU H
acTpoOHOIIOTHS.

OcHoBHBIE 3Tallbl HEOpraHMYecKoW sBomtonuu. [lmaHetapHas (reororuyeckas)
IBONIIOLIMSL. XHMHYEcKash HBOJIONUSA. AOHMOTeHHBI CHHTE3 OpraHMYeCcKHX
BemiectB W3 Heopranmdeckux. Omeir C. Mwumiepa u I'. FOpu. OOpa3zoBanue
nosmMepoB U3 MoHoMepoB. KoanepBarnas runoresa A.M. Omapuna, rumoresa
nepBuuHoro OynpoHa JIk. XonpaeitHa, reHetwueckas rumnore3a [. Mémnepa.
Pu6ozumer (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHE NMPOTOKJIETKH.

Uctopus 3emnu u meroapl e€ usyudeHus. Vckomaemble OpraHWYecKHE OCTAaTKH.
I'eoxpononorust U e€ Meroabl. OTHOCUTENbHAsE M AOCOJIOTHAS TE€OXPOHOJIOIHUS.
I'eoxpoHosIornueckas 1mkasua: 0Hbl, Opbl, HEPUOBL, JTOXH.

HavaneHele sTanel opranndeckoi 3Bomonud. IlosBieHne M 3BOJIIOLUSA MEPBBIX
KJIETOK. OBONIONMA MeTabonu3Ma. BO3HHUKHOBEHHE TIEPBBIX IKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOMIIEHKH KaK aHaJor MepBBIX Ha 3eMile COOOIIECTB.
CrpomaronuTsl. [IpokapruoThl U 2yKapHOTBHI.

[Ipoucxoxaenue sykapuoT (CUMOHMOreHe3). DBOJIOLUUOHHOE MPOUCXOXKICHUE
BUpYycoB. IIpoucxokJeHHe MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HuUKHOBeHHE
OCHOBHBIX I'PYyIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Talbl 3BOJIONMU BBICHIMX pacTeHHi. OCHOBHBIE apoMOp(O3bI
pactenuii. Beixox pacrenuit Ha cymry. [losiBneHume CHOpOBBIX pacTeHHH U
3aBoeBaHMe MMM cymd. CeMmeHHble pacTeHus. [IponcxoxkaeHue IBETKOBBIX
pacTeHui.

OCHOBHBIC DTambl 9BOJJIIOLIUKA KUBOTHOI'O MHpA. OcHoBHEIC aPOMOp(I)OSBI




KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
TumnoB. [lepBrie xopa0BbIe KUBOTHBIC. JKU3HB B BOJIE. DBOIIOLHUS TO3BOHOYHBIX.
[Tpoucxoxaenune ampuouit u pentwiuii. [IporcxoxaeHre MICKONMHUTAOIINX U
ntul. [lpunnun xiarodeBoro apomopdosza. OcBoeHue OECMO3BOHOYHBIMH U
[MO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

Pa3BuTHe xu3HM Ha 3eMiie 10 ApaM U NEpUOaM: apXei, poTepo30i, MaIeo30u,
Me3030H, KaiHO30M. OOmas XapakTepucTHKa KIMMaTa U TEO0JIOrHYeCKHUX
npouieccoB. [losiBIeHNE U paclBET XapaKTEpHBIX OPraHU3MOB. YTJI€00pa30BaHUE:
€ro yCJIOBHS U BIMSHUE HA Ta30BbIN COCTaB aTMoc(hepsl.

MaccoBble BBIMUpPAHUS — HKOJOTHYECKHUE KPU3UCHI mnponuioro. I[lpuyuHbl u
CJIE/ICTBHSI MacCOBbIX BbIMUpPaHHIl. COBPEMEHHBIN SKOJOTMYECKUA KPHU3UC, €rOo

0CO0EHHOCTH

6.5

Pazgenst m 3amaum  anTpomnosnoruu. Metonel anTpononorud. CTaHOBIEHUE
MPEACTABICHUHN O MPOUCXOKACHUM YeoBeKa. COBPEMEHHbIE HAYYHbIE TEOPUH.
CxoncTBO 4yenoBeka C KUBOTHBIMH. CHUCTEMATUYECKOE IMOJIOKEHUE YEIOBEKa.
CBuuerenbcTBa  CXOJACTBA  YEJIOBEKA C  JKUBOTHBIMHU:  CPAaBHUTEIIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, (U3HO0TIOTO-OMOXUMHUYECKHE,
noBegeH4Yeckrue. OTauyms 4elloBeKa OT JKUBOTHBIX. [IpsIMOX 0K I€HHE U KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3Ta U BTOPOl CUTHAJIBHOMN
CUCTEMBI.

JBuwxkymme cuibl ((pakTopbl) aHTPONOreHe3a: OMOJIOrHYecKHe, COLHUaTbHbIC.
CooTHolleHrne ONOJIOTHYECKUX U COLMANIBHBIX (DAKTOPOB B aHTPOIOreHE3E.
OCHOBHBIE CTaIMM AaHTPOIIOTre€HEe3a. ABCTPAIONUTEKH — ABYHOTHE MPEIKH JIIOIEH.
UYenoBek  yMmenbll, MeEpBbIE  H3TOTOBJICHUSA opyauil  Tpyaa. Yenosek
OpSIMOXOAALIMM M TepBbIM BbIXOA moaed 3a mpenensl Adpuxu. YeroBek
reiiensoeprckuii — OOLIMI MpeoK HeaHAEPTATbCKOTO YeJoBeKa U YeJOBEKa
pasymHoro. YenoBek HeEaHIEPTaIbCKUW KaK BHJ JIIOACH XOJIOJHOTO KJIMMATa.
UYenoBek pasyMHBIM COBPEMEHHOI'O THIIA, JEHUCOBCKHM YEIIOBEK, OCBOCHHE
KOHTHHEHTOB 32 MpenenamMu AQpuku.

DOBOJIIOLIUS  COBPEMEHHOTO 4YeloBeKa. EcTecTBeHHBIH OTOOp B HOMYJSAILMIX
yenoBeka. MyTalMoOHHBIN Tpolecc U nonuMopdusM. IlomynsiiioHHBIE BOJIHBL,
npeiid reHoB, Murpanus U «3h(EKT OCHOBATENS» B MOIMYISIUAX COBPEMEHHOTO
4eJI0BEKA.

Yenoseueckue pacel. Ilonstue o pace. boabmme pacel: €BponeouaHas
(eBpasmiickasi), aBCTpaJO-HETpOWIHAs  (PKBATOpUAJbHAS),  MOHTOJIOUIHAS
(asmaTcko-aMepHKaHCKas). Bpemss U myTH pacceleHus 4eloBeKa I0 IUIaHEeTe.
EnunctBo  4yenmoBeueckux pac. HaydHas  HECOCTOSTENBHOCTH — pacu3Ma.

HpI/ICHOCO6HeHHOCTB YCJIOBCKAa K pa3HbIM YCJIOBUAM Oprmanmeﬁ Cpcabl.




Bnusiaue reorpaduyeckoit cpeasl u Apeiida TeHOB Ha MOPGOJOTHIO U

(U3HOOTHIO YeTIoBeKa

DKOCHCTEMBI U MIPUCYIIUE UM 3aKOHOMEPHOCTHU

7.1

Pa3nens! u 3agaun sxosioruu. CBsi3b IKOJIOTUH C IPYTUMH HayKaMHU.
Metoabt skonoruu. IloneBble HaOmrOAEHUS. ODKCIEPUMEHTHI B  AKOJOTHH:
IpUpoJHble W JabopaTopHble. MopaenupoBaHHE B HKOJOTMU. MOHUTOPUHT

OKPY KaIOIeH Cpebl: TOKAIbHBIN, pErHOHAILHBIN U TJ100aIbHBIN

7.2

Dkojoruueckre (akTopbl M 3aKOHOMEpHOCTH uX aedcTBusa. Krnaccuduxarms
JKOJIOTMUECKUX (PaKTOpOB: abHOTHYeCKue, OWOTHYECKHE, aHTPOIOTCHHBIE.
OOme 3aKOHOMEPHOCTH JEHCTBHS 3KOJIOrWdyeckux ¢akropos. IIpaBuio
munumyma (K. Ilnpenrens, 0. JIu6Gux). TonepaHTHOCTh. DBpUOMOHTHBIE U
CTCHOOMOHTHBIE OpPTraHU3MBI.

Abuotnyeckue Qaxtopsl. CBeT Kak 3konoruyeckuit gaxrop. [eiicTBue pasHbIx
Y4acCTKOB COJIHEYHOIO CHEKTpa Ha OPraHu3Mbl. OKOJOTWYECKUE TIPYIMIIbI
pacTeHMil M JKUBOTHBIX [0 OTHOLIEHMIO K cBeTy. CHUrHajibHas poJib CBETa.
doTonepruoausm.

Temnmepatypa kak oskojorumdeckuii ¢akrop. JlelicTBue TemmepaTtypbl Ha
opranusmsl. [ToMkuIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak okonoruuyeckuit (dakrop. [IpucrmocobneHust pacTteHHil K
nojAep kaHuio BoAHoro Oananca. Knmaccudukanus pacTeHHl 1O OTHOLICHHUIO K
Bojie. [IpucnocoOieHus )KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEXUMA.

Cpenbl oOuTaHUS OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYILHAsA, IOYBEHHAas,
ryOWHHAs ~ TOAMOYBEHHAs, BHYTpPUOpPraHu3MeHHas. DU3NKO-XUMHUYECKHE
0COOEHHOCTH cpei oOuTaHus OpraHu3MoB. llpucmocoOneHuss OpraHu3MOB K
JKU3HM B Pa3HBIX CPEIaX.

buonornueckue purmbl. BHennue u BHyTpeHHHE puTMbl. CYyTOYHBIE U TOJIUYHBIE
putMbl. [IpucrnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM YCIIOBHM
KU3HHU.

XKuznennnle popmbl opranusmoB. [loHsTHe 0 xu3HeHHON (Qopme. Ku3HeHHbIE
(dbopMBl pacTeHUM: NepeBbs, KYCTApHHUKH, KYCTapHUYKH, MHOTOJICTHUE TPaBHI,
OJTHOJIeTHUE TpaBbl. JKu3HEHHBIE (HOPMBI )KUBOTHBIX: TUAPOOMOHTHI, T€OOUOHTHI,
a3poOHoHTHI. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HH.

buotnueckne daxTopbl. Bumbl OMOTHYECKHMX B3aUMOJCHCTBUMN: KOHKYPEHIIHS,
XHUIIHAYECTBO, cMMOMO03 U ero ¢opmbl. [lapazutusm, koomepanusi, MyTyajau3M,
KOMMEHCAJIU3M (KBapTUPaAHTCTBO, HaxJeOHUYECTBO). Herpoduueckue
B3auMOJIeHcTBUS  (Tomuueckue, (opuueckue, (¢dadbpuyeckue). 3HAUCHUE

OMOTHYECKMX B3aMMOJICUCTBHI JUIsI CYIIECTBOBAHHWS OPTraHU3MOB B CpeJe




obutanus. [IpuHINIT KOHKYPEHTHOT'O UCKITIOUCHHS

7.3

DKOJIOTHYECKHE XapaKTepUCTUKH momynsuuu. [lomynsauusa kak OuoJoruyeckas
cucrema. Poitb HEOTHOPOTHOCTH Cpelibl, (PU3MUecKux 0aphepoB M OCOOSHHOCTEH
O6uosioruu BUJIOB B (POPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI IMOMYIISIIHMA.
OcHoBHbIE TOKa3aTeNd MOMYJALMUA: YUCIEHHOCTb, IUIOTHOCTh, BO3pacTHas M
MOJIOBAsi CTPYKTypa, PpOXKIAEMOCTh, MPUPOCT, TEMII POCTA, CMEPTHOCTb,
MUTpaLys.

Okonoruyeckas CTpykrypa mnomyisiuu. OIeHKa YHCICHHOCTH IOMYJISIHU.
Jlunamuka monynsuud U e€ perynsuus. buoTuueckuil MmoTeHUMAaN MOMYJISILIUH.
MonenupoBanue AUHAMHUKU —nomymsinuu. KpuBble pocTa  UHMCICHHOCTH
nonynsnui. KpuBble BbDKMBaHUSA. Perynsius 4MCIEHHOCTH MOMYJISIHA: POJIb
(GakTOpOB, 3aBUCAIIMX M HE 3aBUCAIMIMX OT IUIOTHOCTH. OKOJIOTUYECKHE
cTpareruu BuoB (1- u K-ctparerun).

[TonstTne 06 »skojorumueckod Hume Buga. MecrooOutanue. MHoromepHas
Mozenb sKkonormyeckord Humm Jx.M. XarunHcona. PazMepsl 3KOIOrM4eckoin
Humy. [ToTeHnmanpHas u peatn3oBaHHas HALIH.

Bun xak cucrema mnonynsuui. Apeanbl BUIOB. BuIbl M UX KU3HEHHBIE
CTpaTeruu. 3aKOHOMEPHOCTH  TOBEAEHUS W MHUTpalii  KUBOTHBIX.

brnonornueckue nHBa3UH JYKCPOJHBIX BU0OB
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CooOmiectBa opraHu3MoB. buoneno3 u ero crpykrypa. CBsi3u Mexny
opraHu3mMamMu B OuoOIleHO3€. JKOcHCTeMa Kak oOTkpbiTas cucrema (A.Jlx.
Terncnu). OyHKIHOHAIBHBIE OJIOKM OPraHU3MOB B DKOCHCTEME: IPOJYIICHTHI,
KOHCYMEHTHI, peayleHThl. Tpodudeckue ypoBHH. Tpodudeckue Henu U CETH.
Abuotnyeckue 61moku sKocucTteM. [TouBbl M Wbl B 3KocHcTeMax. Kpyrosopot
BEIIECTB M ITOTOK SHEPTUU B IKOCHCTEME.

OcHOBHBIE TTOKa3aTelM 3KOCHCTEMbI. bruomacca W MpOAYKIHSA. DKOJIOTHICCKUE
MIUPaMHUJIBI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBneHnHbsle 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cyKieccud. [lepBuuHbie u
BTOPUYHBIC CYKIECCHM ¥ WX TMPUYAHBL AHTPOIOTCHHBIC BO3JCHCTBUS Ha
cykneccun. KimmmakcHoe coobmiectBo. bropaznooOpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[Ipupoanbie 3KOCHUCTEMBI. AHTPONOTEHHBIE JKOCHCTEMBI. ATPOIKOCHCTEMA.
ArporieHo3. Pazimmaus Mexay aHTpOIIOTEHHBIMH U TIPUPOTHBIMH SKOCHCTEMaMH.
Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucteM. ['opozackas diopa u
¢dayna. CuHaHTpOnU3aIMs TOPOACKON (ayHbl. buonornueckoe u X03sIiiCTBEHHOE
3HAUEHUE arpodKOCHCTEM M YpOOIKOCHUCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OPTAaHU3MOB B SKOCUCTEMAX.

[Tepenoc sHeprun M BEUIECTB MEXKIY CMEXKHBIMU 3KOCUCTEMaMU. Y CTOMYMBOCTh




OpraHu3mMosB, HOHyHSII_[I/If/’I U 3KOCUCTEM B YCIOBUAX CCTCCTBCHHBIX U

AHTPOINOT€HHBIX BO3ECUCTBUI

7.5

buochepa — oOmemnanerapHas o0oiodyka 3eMiM, TA€ CYIIECTBYET WIIU
cyliecTBoBasia kHu3Hb. YueHue B.M. Bepuaackoro o Owmocdepe. Obmactu
ouocdepsl u e€ cocran. KuBoe BemecTBo Onochepsl U ero PyHKITUH.
3akOoHOMEPHOCTH cyliecTBoBaHus Ouocdepsl. OcobeHHOCTH Ouochepsl Kak
ro0anpHOM  JKOCHCTeMBl.  J/luHamudeckoe  paBHOBecMe B Ouocdepe.
KpyroBopotbl BemecTB M OHOr€OXMMHYECKHE IHMKIBI (yriiepoaa, as3oTa).
PurmudHOCTS siBIIeHMI B Onocdepe.

3onanbHOCTh OMocheprl. [lonarne o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHJIPA,
XBOWHBIEC Jieca, CMEIIAaHHBIE W IIHPOKOJMCTBEHHbIE Jeca, CTENH, CaBaHHBI,
MyCTBIHU, TPONHMYCCKHE Jieca, BBICOKOTOpPhS. Kimmar, pacTUTENbHBIA W
KUBOTHBIA MHP OMOMOB CYIIIH.

CrpykTypa U (QYHKIHS XKHBBIX CHCTEM, OLICHKA MX PECYpCHOTO MOTCHIMANA U

OounocdepHbIX QYHKIUI
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DKOJOTHYeCKHe KPU3UChl U MX MpUUMHbL. Bo3nelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HEHUE BO3IYIIHOU cpeabl. OxpaHa BO3Ayxa. 3arpsi3HEHHE BOJHOW CPEJIbI.
Oxpana BOAHBIX pecypcoB. Paspymienue moussl. OXpaHa MOYBEHHBIX PECYpPCOB.
N3menenue knumara.

AHTpPONIOT€HHOE BO3JEHCTBUE HA PACTUTENbHBIA M KUBOTHBIM Mup. OxpaHa
PaCTUTENBHOTO M XKUBOTHOTO MHUpPa. OCHOBHBIC NMPUHLHUIBI OXPAHBI TPUPOJIBI.
Kpacubie xaurun. Ocobo oxpansiembie npupoansie Ttepputopun (OOIIT).
Borannueckue casbl 1 300JJ0THYECKHUE TAPKH.

OCHOBHbBIE TPUHLHUIIBI YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA W MPHUPOBI.
PanmonanpHOe  mpUpPOJONOIB30BAaHME U COXpaHEHHE  OMOJIOIHMYECKOIo

pazHooOpa3zus 3emin




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus. buonornueckue cucTemMsl U IPoLIECChl; yriayOiaeHHoe o0yuenue, 10
kiacc/ TepemoB A.B., [letpocosa P.A. O06miecTBO ¢ orpaHUYCHHON
otBeTcTBeHHOCThIO « MOl MHEMO3MHA»

* buosiorus. buonornueckue cucteMsl U IPOLIECCHI; yriayOiaeHHoe o0yyenue, 11

knacc/ TepemoB A.B., IletpocoBa P.A. O6111ecTBO ¢ OrpaHUYEHHON

oTBeTcTBeHHOCThIO « MOl MHEMO3MHA»

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET






