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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mipeamery "buonorus" (mamee - Owomorus) Ha
YpOBHE cpeaHero ooOiiero oOpa3zoBaHus pa3paboTaHa Ha ocHoBe DenepasbHOTO
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» yrayO6néuHoro ypoBHs usydenus (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
mupdepeHnmanmm  00ydeHUsT Ha YPOBHE CpeaHero oOmiero 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 pEIICHHE O00pa30BaTEIbHBIX, BOCIHUTATEIBHBIX WU Pa3BUBAIOIIUX
3a/1a4, CBSI3aHHBIX C TpodopuUeHTAIMEd OO0ydYarolUXCsi U CTUMYJIHPOBaAHUEM
MHTEpeca K KOHKPETHOM O0JIACTM HAyYHOT'O 3HAHHUA, CBA3aHHOIO ¢ OHMOJOTHEH,
MEJIULIMHOM, KOJIOTUEH, TICUXOJIOTUEN, CTIOPTOM WJIA BOCHHBIM JIEJIOM.

[Iporpamma mo yueOGHOMY mpeameTy «buonorus» na€r mpencraBlieHHE O
eI M 3aJadax HM3ydeHus ydyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeaeiisieT o0si3aTesibHOe (MHBAPUAHTHOE) MIPEAMETHOE COAEpKaHue, €ro
CTPYKTYpUpPOBAaHHME IO pa3fenaM ¢ TeMaMm, paclpelesieHHe I0 KiaccaMm,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouosnoruu
peanu3oBaH MPUHIIUIT TPEEMCTBEHHOCTH C M3y4YeHHEM OHOJIOTMM Ha YpPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy IPOCMATpPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONIee pa3BUTHE  OHOJOTUYECKUX  3HAHUMH,
OpPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTaBICHU O 370pOBOM 00pa3e >XKH3HHU, 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, METANpPEJIMETHBIM U TPEAMETHBIM pe3yibTaTaM OOYy4YEHUS 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 OMOJIOTMYEeCKOe O00pa3oBaHME B IIKOJE U OpPUEHTHUPOBAH Ha



pacimiMpeHre U yriayOsjeHue 3HaHMM OOYyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAX
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUH U OMOJIOTUM Pa3BUTHA,
TeHETHUKH, CEICKIIUN, OMOTEXHOJIOTUH, SBONIOIIMOHHOTO YUCHHS U SKOJIOTHH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIrIIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K IMOCIEAYIOIIEMY IOJIYyYEHUIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsX  CpPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEPKAHUS COCTABIISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3/ejoB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TNOJy4aroT pa3BuTue. Tak,
paciiMpeHbl U yriayOjaeHbl OWMOJIOTUYECKHE 3HAHHUA O PACTCHUSX, JKUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIIMUX 3aKOHOMEPHOCTSAX JKU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOKHO HCIOJIb30BaTh KAaK OPUEHTHUPHI AJIS MOCIEAYIOLIETO
BbIOOpa mipodeccur. Bo3MokHA Takyke WHTErpaius OHOJIOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUAMHU, IMOJYYCHHBIMH OOYUYAIOUUMUCS TpPU H3yYCHUH
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

Crpykrypa mnporpammbl mo ydeOHOMYy mpeamery «buosorus» oTpaxaer
CUCTEMHO-YPOBHEBBIH U D3BOJIOLMOHHBI MOAXOABl K H3YYEHHIO OHOJIOTHH.
CornacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEePHBIE IS KUBBIX
CHCTEM Pa3HOTO YPOBHS OpraHU3aIliH, YBOJIOIMN OPraHNYECKOTO MUpa Ha 3emIie,
COXpaHEHHUs1 OMOJOrMYECKOro pasHooOpa3zusa IuiaHeTrol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OMOJIOTHH, SMOPUOJIIOTMU U
OMOJNIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMONOTHH, AKTYyaJIM3UPYIOTCS 3HAHUS OO0yd4arommxcs Mo OOTaHWKE, 300JI0THH,
aHatomuu, (usmonoruu uenoBeka. B 11 kiacce u3y4aroTcs SBOIIOLHUOHHOE
y4eHHUE, OCHOBBI DKOJIOTUU U YUeHHUE 0 Orocdepe.

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
CTPOCHHH, MHOTO00pa3MM M OCOOCHHOCTSX KJIETKH, OpraHWu3Ma, TOIYJISAINH,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHWM. J{is
pa3BUTUA M TONJCP)KAHUS HMHTEpeca OOydJarolmuxcs K OWoioruu Hapsagy co
3HAYUTEIbHBIM 00BEMOM TEOPETUUYECKOTO MaTepuasia B COACPXKaHUH MPOTPaMMbI
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 npenmera «buonorus» Ha yrmyOaEéHHOM 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(heCCUOHATIBHON JESITENIbHOCTH, CBSI3aHHOW C OuoJjiorueil, wim K BbIOOpPY
y4eOHOT0 3aBEICHUS I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

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

OCBOEHHUE O00YYarOIIMMHUCA CUCTEMBbI OMOJIOTMYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPUSX, KOHLUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHUH, MHOTOOOpa3suu U OCOOCHHOCTSX OWOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsus, BUA, OMOreoneHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJOTMM W OHOJIOTUM pa3BUTHS, TEHETUKH U
CEeJICKIIMM, OWOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHH, MAaJEOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMU  CaMOCTOSITEIBHOTO  IPOBEAEHUS  OMOJOTHYECKHX
UCCIEeNOBaHU B JjabopaTtopum M B npupoje (HaOmoaeHue, H3MEpEHUe,
HKCIIEPUMEHT, MOJICIIMPOBAHUE);

OBJIaZIcHUE OOYyYaOIUMUCS YMEHHUSIMHU: CaMOCTOSATEIbHO  HAXOJUTH,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; TOJIb30BAThCS
OMOJIOTUYECKONH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM M  COLMAIbHO-3KOHOMHUYECKUMH U  3KOJOTMYECKUMH
npo0jemMaMu 4YeOBEYECTBA; OLIEHUBATh IOCIEACTBUS CBOEH NEATEIBbHOCTH IO
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 OBEIEHUS B NPHUPOJAE U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIE HayYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHUH;

pa3BUTHE Y O0YYaIOIIUXCS WHTEIJIEKTYalIbHBIX 1 TBOPUECKUX CHOCOOHOCTEM
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JIOruei
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAIBLHBIX
UCCJIEIOBAaHUM, peleHus] OMOJIOTUYECKUX 3a/1ay, MOJICITUPOBAaHUS OMOIOTHYECKIX
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;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
MIPUPOOIIOIL30BaHNN (COOJIO/ICHNE TIPAaBWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, DKOCUCTEM, Onocheprl), COXpaHEHUU COOCTBEHHOTO 3JI0POBBS U 3/I0OPOBbSI
OKPYXXAIOIIUX  Jirojie  (coOmroeHuss Mep nporiIakTUKu — 3a00JIeBaHUM,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATEIbHOCTH 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 o0OpazoBarenbHOI TPaeKTOPUH, CIIOCOOCTBYIOIIEH
nocJenyronemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTyAIbHBIMUA HHTEPECAMH U IIOTPEOHOCTSAMHU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YPOBHE CpeaHero ooOmiero oopa3oBanus, coctabisser 204 gaca: B 10 kmacce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B He/elo).

OT60p opraHu3arMoOHHBIX (HOPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTHU
OCYIIECTBIISETCSA ¢ YIETOM CHErU(pUKU €ro COJAep KaHWs W HaIMpaBJICHHOCTH Ha
MIPOJIOJDKEHNE  OMOJIOTHYECKOTO 00pa3oBaHMs B OpraHM3AIUAX  CPEIHETO
PO eCCUOHANIBEHOTO U BBICIIETO 00pa30BaHUs.

O0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOyYaroIMXcs B BBIMOJHEHUU TPOEKTHBIX M YYCOHO-HCCIICIOBATEIHLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEIACIASTCS ydYUTEJIeM Ha OCHOBE HWMCIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUM.



COAEPXKXAHUE OBYUEHUA

10 KUIACC

CopnepkaHue TporpaMMBbl, BBIIECIIEHHOE KVYPCUBOM, HE BXOIUT B MPOBEPKY
rocynapctBeHHo# utorooi arrecraruu (I'MA).

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHass OuoJsiorusi — KOMIUIeKCHasi Hayka. Kparkas uctopust pa3BUTHs
Ouonoruu.  buonormdyeckue HaAyKM M HM3y4yaeMble  MMHU  MPOOJIEMBI.
@dyHIaMEHTaJbHbIEC, NPUKIAIHBIE M TOUCKOBBIE HAyYHbIE HCCIECIOBAHUS B
OHOJIOTHN.

3HaueHue OMOJOTUU B (POPMHUPOBAHUU COBPEMEHHOI €CTECTBEHHO-HAYYHOM
kaptuHbl Mmupa. IIpodeccun, cBsizanHbie ¢ Ouosnorueid. 3HaueHHe OHOJOTUU B
IIPAKTUYECKOM JIESATEIBHOCTH YEJIOBEKA: MEIULIMHE, CEIbCKOM XO3SMCTBE,
IIPOMBIIICHHOCTH, OXPAHE MPUPOIBI.

JleMoHCTpanumn

[Toptpetsl: Apucrorens, Teodppact, K. Jlunneit, XK. b. Jlamapk, Y. [dapBuH,
V. I'apgent, I'. Mennens, B. U. Bepnanckuii, 1. I1. [1aBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JOpYruMU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cuCcTeMbI U UX H3YyYeHHUE

KuBble cucteMbl Kak mpeaMer u3ydeHusi Ouosnoruu. CBONCTBa >KUBBIX
CUCTEM: €IMHCTBO XMMHYECKOIO COCTaBa, JUCKPETHOCTb U LEIOCTHOCTD,
CJIIO)KHOCTb M YHOPSAOYEHHOCTh CTPYKTYpPBI, OTKPBITOCTh, CAMOOpraHU3alus,
CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTh, U3MEHUYNBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHu3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIM, KIJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIM, MOIYJISALIUOHHO-BUI0BOM, 3KOCUCTEMHBIN
(Ouoreouenotuyeckuii), oOuochepnsiii. Ilpoueccsl, HpoUCXOASIINE B KHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KUBOro. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepun. Hayku, n3yyaromue KMBbI€ CUCTEMBI HA Pa3HBIX YPOBHSIX OPTaHU3ALNH.

N3ydeHne XKUBBIX cUCTeM. Mertoasl Omosormdeckor Hayku. HaGmromeHwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTeMaTu3anus, Meraananus. [Ionarue o 3aBucuMon u
HE3aBUCUMOUN IiepeMeHHOU. IlnaHmpoBanue »skcnepumenra. IlocraHoBka u
npoBepka rumnote3. Hynesas runote3a. Ilonsitue BBIOOpPKU M €€ JTOCTOBEPHOCTD.
Pa3Opoc B Oumonormyeckux AaHHbIX. OIllEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3ynbTaToB. [IpyUuMHBI UCKaXXeHUs PE3yJabTaTOB JKcriepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JemoHcTpanuu

Tabmuubl u cxembl: «OCHOBHbIE TPU3HAKU KU3HW», «buosornueckue
cucteMmbl», «CBOWCTBA KUBOW MaTepun», «YPOBHU OPraHU3alMU KUBOU



npuposib», «CTpoeHHE KUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpPraHOB YEJIOBEYECKOro opranusman, «buoreornenos», «buocdepa», «Metomapl
W3yYEHUS )KUBOU MPUPOJIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyAOBaHME  JJisi  IPOBEICHUS
HAOJIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWEe pPa3IMYHBIX METOIOB IIPH
W3YUYEHHH )KUBBIX CHCTEM.

Tema 3. buoJsiorusi KieTku

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS eAUMHUIIA KuBoro. Mcropus
OoTKphITHS KIIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHbIE NOJIO)KEHHSI COBPEMEHHOW KIIETOYHON
TEOPHH.

MeToapl  MOJIEKYJISIpHOM W KJIETOYHOM  OMOJNOrMHM:  MHUKPOCKOIIHS,
xpomarorpadus, 3JaeKTpodope3, METOJ MEUEHBIX aToOMOB, AU]QepeHInanbHOe
LHEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposannvix
K1emoK. DIEKTpOHHasi MUKpockonus. Kougoranvruas muxpockonus. Bumanvhoe
(npudicuzneHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabmuupbl u cxembl: «CBETOBOM MHKPOCKOID, «DJIEKTPOHHBIM MUKPOCKOID»,
«HMcTopus pa3BUTUA METOLOB MUKPOCKOIIUI.

O0opynoBaHue: CBETOBOM MMKpPOCKOI, MHUKpPOIpEnapaTbl pacTUTENbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

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

Tema 4. XumMnueckasi OpraHu3anusa KJIeTKU

XUMHUUYECKHI COCTaB KJIETKHW. Makpo-, MUKPO- M YJIbTPAMHUKPOIJIEMEHTHI.
Bozma m €€ posp Kak pacTBOpPHUTENSA, PEAreHTa, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOPEryysiquu. MuHepanbHble BEUIECTBA KJIETKH, UX OMOJIOrHYecKas
poJib. POJIb KATHOHOB ¥ AHUOHOB B KJIETKE.

Oprannueckue BellecTBa KIETKH. buosornueckue mnoauMepsl. benku.
AMUWHOKUCIIOTHBIN cocTaB 0elnKkoB. CTpYKTyphl O€JIKOBOM MOJeKyibl. [lepBuuHas
CTpyKTypa Oeika, MenTuaHas CBs3b. BTopuuHas, TpeTuyHas, YeTBEPTHUUHAS
cTpykTypsl. [lenatypamus. CpoiictBa OenkoB. Kiaccupukauus Oenkos.
buonornueckue pyHkuu 6€IK0B. [lpuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIAbl U MOJIHCAXaPUIBIL.
OOmuit  mnaH cTpoeHus ©  (U3UKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununer. M'mapodunbHO-THAPOGOOHBIE CBOMCcTBa. Kitaccudukaiys TUIuI0B.
Tpurnuuepunbl, (GocpoMnuabl, BOCKH, cTepounbl. buonornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBa OMOJIOTHYECKIX MEMOpaH — TEKY4YEeCTh, CIIOCOOHOCTD K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennosesie kucnotsl. JJHK um PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiiementapHoctu. IlpaBuno Yapradda. Crpykrypa
JAHK — nBoiinast cniupans. MectoHaxoxaeHue u ouonorndeckue Gpynkuun JITHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue moisekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkuun AT®. BoccTaHoBiIeHHBIE IEPEHOCUUKH, UX (PYHKIIUU B
Kietke. /Jlpyeue wuyxneozuompugocgpamovr (HT®P). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
CMpPYKmMypsl U QYHKYUl OUOMONEKYNL U Ux Komniekcos. Komnvromephwiii ouzaun u
Opeanuyeckull cuHme3s OUOMOJEKYN U UX HENPUPOOHBIX AHANO208.

JleMoHCTpanumn

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

[unarpammer:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXHUBOM
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuiel u cxembl: «lleproguueckass TabMWIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYNb», «CTpoeHHuE MOJEKYI
yrieBoaoBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

OOopynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHUE.

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

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

Tema 5. CTpoenue u GQyHKINH KJIETKH

Tumnbl KIETOK: JyKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHre mpoKapuoTHIeCKOi KiIeTKu. KineTouHas creHka OakTepuil 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. TpaHCOPT BELIECTB Yepe3 IIa3MAaTHYECKYI0 MeMOpaHy: MacCUBHBIN
(muddy3usa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUYHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcropT). IlomymponunaeMocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (aroruTo3. Dk3ouuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHON CTEHKU PACTEHHM, TprOOB.

[uromnasma. [{urozomns. [utockener. [[Buxxenue nuroraazmbl. OpraHou bl
kieTkdn. OnHOMeMOpaHHBIE OpPraHoubl KIETKU: JHAOIUIa3MAaTHYeCKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6eakos 6 IIIC. CuHte3 pacTBopuMbIix OeikoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KIeTOK. KieTounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJBI  KIJIETKM:  MHUTOXOHJPHH,  IUIACTHJBIL.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (QyHKIUMHW MHUTOXOHIpuM u ruiactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IUIACTUABI  (OTOCHUHTE3UPYIOUIUX  DYKApHUOT.
XJI0pOILIACThI, XPOMOIIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUMN.

HememOpanHnbie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmeo.
MukpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIEUHbIE  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, XpOMaTHH, KapuoIljIa3Ma, SAPBIILIKH, UX CTPOCHUE U
byakuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamur. benku
XpoMaTUHA — THUCTOHBL. /J{uHamuka s0epHoU 00010uKku 6 mumosze. Aoephbiil
Mpaxcnopm.

Kinerounble BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).



JleMoHCTpanun

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

Tabmupl u cxeMbl: «CTpoeHHE JYKApUOTHUYECKON KIeTKn», «CTpoeHue
JKUBOTHOW  KJETKW», «CTpoeHHEe  pacTUTENbHOM  KieTkn», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

OOopynioBaHHEe: CBETOBOM MHMKPOCKOI, MHKpPOIIpENnaparbl pPacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlabopaTtopnasi padora «l3ydeHuEe CTPOEHHS KIETOK pPa3IMYHbIX
OpTraHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MEMOpaHbBD».

Jlaboparopnass paGora «JVccnenoBanue miazMonM3a M JIEIJIa3MOJIU3a B
PACTUTENbHBIX KIIETKaX».

IIpakTnueckas padora  «/3ydeHue  [OBUKEHUS  LUTOILIa3Mbl B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BeLeCTB M NPeBpallleHUE JHEPIUH B KJIETKe

AccUMWIIALNS U JUCCUMUWIISILIMS — IBE€ CTOPOHBI MeTabonmu3Ma. Tunel oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoueccax. OJHepreTuueckoe oOecnedeHue KieTku: npespauieHne ATO B
OoOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep peakiuid KIETOYHOTO
Metabonuzma. DepMeHTBI, HUX CTPOCHHE, CBOICTBA U MEXaHHU3M JECHCTBUSI.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTaJIM3aToOpoB. benku-
aKTUBATOPhl M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (DAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KIEeTKe. DOTOCHHTES.
AHOKCUceHHbIll U OKCcuceHHbll omocunme3 y obaxkmepuii. Ceemocodouparoujue
nueMeHmol U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mmpouecce
dotocunrteza. CretoBasi u TeMHOBasi Gasbl. Pomoovixanue, Cs., Cy. u CAM-munur
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BrusHue pa3nuuHbX (HakTOpOB
Ha CKOPOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEeMOCHUHTE3. Pasnoo0Opasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuH, >Keae300aKkTepuu, cepoOaKTepuH, BOAOPOHBIE
OakTepuu. 3HaYCHUE XEMOCHHTE3A.

AHaspoOHbIe opranu3Mbl. Buasl Opoxxenus. I[IpoaykTel OpokeHHS U UX
UCIIOJIb30BAHUE YEJIIOBEKOM. AHA3pOOHbIE MHUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OpTraHU3MBI. Dranbl AHEPreTUYECKOTO oOMeHa.
[ToaroroBHUTENBHBIN TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKUCIEHNE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHIAPUN B
npoleccax onosorunyeckoro okucienus. {uknnueckue peakunn. OKUCIUTETbHOE



dbochopunupoBanue. Ouepeuss memoOpanHo2o epaduenma npomonos. Cunmes
AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyiecTBa a’poOHOTO IMyTH
oOMEHa BeIecTB nepes aHa3pOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO 0OMEHa.

JleMoHCTpaIMuA

[Toptpersr: k. [Ipuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenerapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabmuibr 1 cxeMbl: «DOTOCHHTE3», « JHEPreTHUECKU 00MeH», «brocunTes
oenkay, «CtpoeHue pepMeHTa», « XeMOCHUHTE3.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBAaHME JJII MPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENApaToB.

JlaGopaTtopnass pabGora «/3ydyeHue  KaTadTUTUYECKOM  aKTUBHOCTHU
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajaasbl)y.

Jlabopatopnasi pabGora «/3ydyeHue (HEPMEHTATUBHOTO pACIICIIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue mporieccoB  (orocuHTe3a U
XEMOCHUHTE3a».

JlabopaTopHasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacseacrBeHHass uHGoOpMaLUs U peaju3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpPUYHOIO CHHTe3a. Peannszanus HacineAcTBEHHOW MHpopManuu. ['eHeTnueckuit
KOI, €ro cBoucrBa. TpaHckpunuus — wmartpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxou kiemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnoBust OuocuuTe3a Oenka. KoaupoBanwe amuHoOkucioT. Poiap pubocom B
onocuHTe3e Oenka.

Cosepemennvie npedcmasieHusi o cmpoenuu 2eHog. OpraHuszalys reHoma y
MPOKApUOT U 3YKApHUOT. Perysiusi akTUBHOCTH T'€HOB Yy MpOKapuoT. l'mmoresza
onepona (®. XKako6, K. MaHno). MonexynsapHvlie mMexanuzmvl IKCHPECCUUu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
MPOLIECCOB B KJeTKe. KileTouHbIi roMeocTas.

Bupycel — HekieTouHbie (OpMBI JKU3HU U 00JIMTaTHBIe TTapa3uThl. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKuzHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, oOaxmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

Bupycubie 3a0oneBanusi yenoBeka, XuBOTHBIX, pactenuii. CITN, COVID-
19, conmanbHbIe 1 MEIUIIMHCKUE TTPOOIIEMBI.



Buoungpopmamuxa: unmeepayus u aunaius donvuux maccusos («bigdatay)
CMpPYKmMypHuIX Ouoiocudeckux oannwvlx. Hanomexnonocuu 6 ouonozuu u meouyume.
IIpoepammupyemvie hynkyuu denxos. Cnocobwvl 00cmasKu 1ekapcms.

JleMoHCTpaIMuA

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

Tabmumptl u cxemsl: «buocunres 6enka», «['eHeTnueckut ko, «Bupycem,
«bakTepuodarmy.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKuzHeHHBIH HUKJ KJIETKH

Knerounslii 1uki, ero mnepuoabl M peryisuusa. WMurepdaza u  MuUTO3.
Oco0eHHOCTH TPOIECCOB, MpoTeKarommx B uHTepdasze. [loaroroBka KIeTKH K
nenenuto.  I[Ipecuntetmyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETHYECKHU U
NOCTCUHTETHYECKUN (IPEMUTOTUYECKUI) IEPUOJIbI UHTEP(a3BL.

Martpuunsbiii cunre3 JHK — pemnukanus. Ilpunnuner perummkannun JIHK:
KOMILJIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIA  CHUHTE3, AHTHUIAPAJUIEIbHOCTb.
Mexannsm penmmkanuu JITHK. Xpomocomel. Ctpoenue xpomocoM. Termomepsl u

TeromMepaza. XpPOMOCOMHBIM HAaOOp KJIETKM — KapuoTUIll. JIUMIOWAHBIA W
rariouaHbelid  HaOOpbel  XpoMocoMm. ['omonioruuHbie XpoMocoMbl. [losoBbie
XPOMOCOMBI.

Henenue wietku — wmutTo3. Craauu MHUTO3a W TPOUCXOJAIINE B HUX

nponeccel. Tunel muro3a. KapuoknHe3 u nuToknHe3. buosiormdeckoe 3HayeHue
MHUTO3A.

Perynsinus MUTOTHYECKOrO IUKIA KJIETKHU. [IporpamMmmupyemasi KieTouyHas
rubesnp — arnomnTos.

Kinerounoe snpo, XpoMocombl, (GyHKIIMOHAJIbHAs T€HOMHUKA. MexaHuzmol
npoaughepayuu, oughgepenyuposku, cmapenus u eubenu kiemox. «lLugposas
KiemKkay» — ououngopmamuyeckue mooenu (GyHKYUOHUPOBAHUSL KIIeMKU.

JemoHcTpanuu

Tabnupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Muto3y», «CTpoeHue
xpomocomy, «Pemmkamusa JJHK».

O6opyoBaHue: CBETOBOM MUKPOCKOM, MUKpOIIpenapathl: «MUTO3 B KJIeTKaX
KOpELIKA JIYKa».

JlabopaTopnass  pabora  «/3ydeHue  XpoOMOCOM  Ha  TOTOBBIX
MUKpPOTIpenapaTaxy.

JlaGopaTopHnasi pabota «HaGmroieHrie MUTO3a B KJIETKAX KOHUMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Crpoenue u GyHKINH OPraHU3MOB

buonorunueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHbBIE OPTaHU3MBI.



Oco0eHHOCTH  CTPOCHHMS W JKU3HENEATEIbHOCTH  OJHOKIJIETOUHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKICTOYHBIE TPHUOBI, OTHOKJIETOUYHBIC
BOJIOPOCIH, APyrue NpoTUCThL. KOJIOHNAIbHBIE OPTaHU3MBI.

B3auMoOCBsI3p 4AaCTEl MHOTOKJIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl H
cucteMbl opranoB. OpranusM Kak eInHoe 1einoe. ['omeocras.

Tkanu pacreHnid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAsI, TMPOBOJAIIAS, OCHOBHAsl, MeXaHudeckas. OCOOEHHOCTU CTPOECHUS,
GyHKUMNA U pacioiOKEHHs TKaHEH B OpraHax pacTeHUN.

TkaHu JKMBOTHBIX M Y€JIOBEKAa. THIbI )KUBOTHBIX TKAHEW: AIUTEIUAJIbHAS,
COCJIMHUTENbHAS, MbIlIeYHasi, HepBHasg. OCOOEHHOCTH CTpOEHUs, (QPYHKIUN H
PAaCIIOJIOKECHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie M T'eHEpaTUBHbIE OpraHbl pacTeHuUi. Opranbl U
CHUCTEMBI OPTraHOB KMUBOTHBIX U 4esioBeKa. OyHKIMU OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHyTpeHHMH ckeneT. CTpoeHune u
TUNBI COEIUHEHUS KOCTEH.

JIBuxeHne  opraHum3MoB. JIBH)KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0oUIHOE, KTYTUKOBOE, PECHUYHOE. J[BHMKEHHME MHOTOKJIETOYHBIX PACTCHHI:
TPOIIU3MBI M HACTUHU. JIBHJKEHME MHOTOKJIETOUHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanne opranu3moB. [lornomeHue BOABI, YIJEKUCIOrO Ta3a W
MHHEPAJIbHBIX BEUIECTB pacTeHUsIMU. lIutanue >kxMBOTHBIX. BHyTpHUIlOI0CTHOE U
BHYTPUKIIETOUYHOE TNuIIeBapeHue. [IuTaHue MO3BOHOYHBIX MKUBOTHBIX. OTHENbI
MULIEBApUTENBHOTO TpakTa. [IumeBapurenvHble xene3bl. llumieBapurenbHas
CUCTEMA YEJIOBEKA.

Jpixanue opranu3mMoB. J[pixanue pactenuit. J{pixanue ;xuBOTHBIX. [{uddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxxHoe npixanue. /[pixarenbHas NOBEPXHOCTD.
KabepHoe u nérounoe npixanue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCJIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlprxaTenpHasi cucTemMa 4esioBeka. MeXaHu3M BEHTWISIUUM JETKUX y TTHI] U
MJIeKoUTaromux. Perynsius npixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BEWIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopt BewmecTB y JKUBOTHBIX. KpOBEHOCHass cucrema U €€ OpraHbl.
KpoBeHocHasi cucTeMa TMO3BOHOYHBIX JKMBOTHBIX UM d4enoBeka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyrum kpoBooOpalieHus. IDBOJIOLHOHHbBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CHUCTEMBI TIO3BOHOUYHBIX JKUBOTHBIX. Pabora
cepaua v €€ peryJisius.

Brinenenue y opranusmoB. Beigenenue y pacreHuil. Beinenenue y
)KUBOTHBIX. CokpaTuTenbHble Bakyonu. Opranbl BbigeneHus. DunbTpanus,



CeKpelrsi 1 00paTHOE BCachIBaHME KaK MEXaHU3Mbl pabOThl OPraHOB BBIACIICHUSI.
CBsi3b MMOJOCTH T€JIa C KPOBEHOCHOM U BBIICIUTENIBHOW cucTeMamu. Brinenenue y
MO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. [louku. CtpoeHne u (pyHKIIMOHMpPOBaHUE
He(dpona. OOpazoBaHUE MOYH Y YEJIOBEKaA.

3ammTa y OpraHu3MOB. 3allliTa y OJHOKIETOYHBIX OpraHu3mMoB. CHOpBI
OakTepuil M UUCTHl MNPOCTEMIIMX. 3alUTa Yy MHOTOKJIETOYHBIX pPAacTEHUMU.
Kyrtukyna. CpencrBa nacCUBHON M XUMUYECKOM 3a1UThl. OUTOHIUABIL.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M WX TNpPOU3BOAHBIE.
3amura opranu3ma oT OoinesHeil. IMMmyHHast cuctema denoBeka. KieTouHblili u
I'YMOpaJbHBI HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crerudUIecKuii
UMMYHUTET. Teopus KIOHaIbHO-ceneKTUBHOro mmmyHnurera (II. Opmux, ©. M.
bepuer, C. Tonerasa). BocanmurenbHble OTBETBHI OPraHU3MOB. Posib BpOKIEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHU.

Pazmpaxxumocte ©  perynsuuss |y OpraHu3sMoB. PazgpaxumocTts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpaxumMocTte wu  perymsamus y
pacteHuid. POCcTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHasg cucremMa u peduekTopHas peryiasuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHENBl. JBOJIOUNOHHOE YCIOKHEHNUE CTPOCHUS HEPBHOM CUCTEMBI
y SKUBOTHBIX. OTIENbl TOJOBHOTO MO3ra MO3BOHOYHBIX »KHUBOTHBIX. Peduiekc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAS CHCTEMA XMBOTHBIX M YEJIOBEKA.
Kene3pl SHIOKPUHHOM CHUCTEMBI M UX TOPMOHBI. [IeliCTBHE TOPMOHOB.
B3auMocCBs3p HEpBHOW M SHIOKPUHHOW cuCTeM. [ umoTtanamo-runodusapHas
CUCTEMA.

JleMoHCTpauumn

[Toptper: U. I1. I1aBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIC
Bojopociny, «bakrepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PacTEHUN,
«CucremMbl  OpPraHOB TO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee CTpoeHHuE
HacekoMbIx», «Tkanu pactenuit», «KopHeBbie cucteMb», «CTpoeHHE CTEOJS,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YeloBEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CHUCTEMA, «HepBHas CHUCTEMaY, «Koxay, «MBpI11euHast CHUCTEMAY,
«BblaenurenbHas CUCTEMay, «IDHIAOKPUHHAsA cUCTEMa», «CTPOCHHE MBIIIIbI,
«Ammynuter»,  «KumieunonosioctHeie», «CxeMa  TUTaHUA  PACTEHUI,

«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpO€HHE THUAPHDY,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpOeHHE HO0KIEBOro uepBsi», «HepBHas
cuctema peioy, «HepBHas cucrema srymkw», «HepBHas — cuctema



npecMbikatomuxcs», «HepBHas  cuctema  nruny, «HepBHas — cuctema
MIIeKOTUTaromux», «HepBHas cuctema yenoBeka», «Pedaexcy.

OOopynioBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparsl OJHOKIETOYHBIX
OpraHW3MOB, MUKPOIIPENApPAThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUU
HACEKOMBIX, UTJIOKOXHUX, KUBbIE JK3EMIUISIphl KOMHATHBIX pacTeHHUil, repOapuu
pacTeHMl pa3HBIX OTHAEJOB, BJIAXHBIE Mpenaparbl KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
00opya0BaHUE I JEMOHCTPALIMH MOYBEHHOTO U BO3IYIIIHOTO MUTAHUS PACTECHUH,
pacuieruieHus Kpaxmalia U OeJIKOB o AecTBreM (hepMEHTOB, 000pyAOBaHUE AJIs
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJICJIH TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlabGopaTopHasi padora «/3yueHne TKaHel pacTeHUIN.

JlabopaTopHasi padora «/3yueHne TKaHEel JKUBOTHBIX».

JlaGopaTopHasi padora «/3yueHne OpraHoB IBETKOBOT'O PACTEHHUS.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OpPraHu3MoB: Oecronoe (BKJIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXKEHUS: IOYKOBaHUE,  CHOPYJISIUS,
dbparmeHTais, KIOHHPOBaHUE.

[TonoBoe pa3zmHokeHue. [lonoBbie KieTkW, Wiau rametsl. Meio3. Craaun
Mmeno3sa. [loBenenne xpomocoM B menose. Kpoccnarosep. buonorndecknii CMbICIT
M€i03a M IIOJIOBOrO Tmporecca. Meho3 W €ro MecTo B KM3HEHHOM IMKIIE
OpTaHU3MOB.

[IpenzaponsiieBoe pa3Butue. ['amerorenes y :kuBOTHBIX. [10JI0BBIE Kee3bl.
OOpazoBaHue U pa3BUTHE MOJIOBBIX Ki1eTOK. CiepMaToreHes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnnogoTBOpeHHE U AMOPHUOHAIBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u moderu mopghoeenesa. Craguu >3MOpHOreHe3a
JKUBOTHBIX (Ha mpumepe Jsrymku). JpobOnenwe. Tumbl  ApoOieHUS.
Jemepmunuposannoe u HedepMuHuposanHoe Opobaenue. bracmyna, munvi
onacmyn. OCOOCHHOCTH JpOOJIEHUS MIICKONMUTAIONUX. 3apOBIIIEBhIE JIMCTKH
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIMSIHUE YacTed pa3BUBAIOUIETOCS 3apojbliia (dMOpHUOHATIbHAS WHAYKIHSA).
3akiagka IUIaHA CTPOCHUSI KUBOTHOTO Kak pe3ysibTaT HEpPaApXUUYECKUX
B3aMMOJICUCTBUII TEHOB. BrusHue Ha 5MOpPHOHAIBHOE pa3BUTHE PA3TUYHBIX
(baKTOpPOB OKpYKAIOIEH CPEIbI.



Poct u pasButue >xuBoTHBIX. llocTaomOpuonanehblii mepuon. Ilpsimoe u
HempsiMoe pa3BuTue. PaszButne ¢ wMeramopdo3oM y OECMO3BOHOYHBIX U
MMO3BOHOYHBIX JKMBOTHBIX. DBHOJOTMYECKOE 3HAYEHHE MPSIMOTO W HEMNPSIMOTO
pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THIBI pOCTa KUBOTHBIX. DaKTOPHI
pEryJsiliiy pocTa >KUBOTHBIX U 4esoBeka. CTaiuy moCTAIMOPHOHATILHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

PasMHoxeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpa3oBaHue crop B IMpolecce Menosa.
['amerorene3 y pacteHuid. OIJIOAOTBOPEHHE W Pa3BUTHE PACTUTENBHBIX
opranu3moB. JIBoifHOE OIJIOJIOTBOPEHHE Yy I[BETKOBBIX pacTeHuil. OOpazoBaHUE U
Pa3BUTUE CEMEHU.

MexaHu3Mbl peryJisiluyd OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JlemoHcTpanuu

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

Tabnuupl u cxembl: «BeretaTuBHOe pasMHOXKeHUE», «Tumbl Oecrnonoro
pasMHOXKEHUD», «Pa3MHOXKEHHE XITaMUAOMOHAIb», «Pa3MHOXEHHE 3BIJICHBDY,
«Pa3zmMHOXeHue runpe», «Meio3», «Xpomocomel», «I'amerorenes», «CTtpoeHue
AUIEKIIETKH U crepmMaTo3onaa», «OCHOBHBIE CTaAuM OHTOreHeszay, «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3Buthe wmaiickoro xyka», «Pa3Butue capanumy,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE y LBETKOBBIX PACTEHUIY,
«CTpoeHue ceMsiH OJTHOJOJIbHBIX U JBYAOJIbHBIX PACTCHUIN», «KU3HEHHBIN LUK
MOpPCKOW  KamycTb», <«OKH3HEHHBIM [UKI MXa», <OKU3HEHHBIA  LUKII
MManoOpPOTHUKA», « KU3HEHHBIN ITUKIT COCHBI».

OOopynoBaHue: CBETOBOM MHUKPOCKON, MUKpONpENnaparbl SHLEKIECTOK H
CIIEpMAaTO30U10B, MOJIENb «L MK pa3BUTHS JISATYIIKW.

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

IIpakTuyeckass padora «BrpisiBieHME NPU3HAKOB CXOACTBA 3apOJbILICH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB PA3MHOXKEHHUS BBICIINX
pacTEHUI».

Tema 11. I'eHeTuka — Hayka O HacCJeJACTBEHHOCTH W HM3MEHYMBOCTH
OpPraHu3MoB

Hctopust cTaHOBIEHUS M pa3BUTUS TEHETUKM Kak Hayku. Pabotsr T
Menpens, I'. ne @puza, T. Moprana. Poinb oTeueCTBEHHBIX YYEHBIX B Pa3BUTHUU
reHetuku. Paboter H. K. KoneioBa, H. M. BaBunosa, A. H. bemosepckoro, I'. /1.
Kapneuenko, 1O. A. ®umumuenko, H. B. TumodeeBa-Pecorckoro.



OCHOBHbBIE€ T€HETUYECKHUE MOHATUS U CUMBOJIbL. ' OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHbIE TEHbI, AJIbTEPHATUBHBIE MPU3HAKU, JOMUHAHTHBIA U PEUECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOJbl ~ T€HETUKH: THOPUIOJOTUYECKUM,  LUTOJIOTHYECKUH,
MOJIEKYISIPHO-TEHETUUECKHIA.

JleMoHCTpanun

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

Tabnuibl U cxeMbl: «MeToibl TeHETUKIY, «CXeMbl CKPEIIUBAHUSD.

Jlabopatopuast paGora «/Ipozoduna Kak OOBEKT TEHETHUUYECKHX

VCCIICIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3akoH

eAMHO00pa3usl THOPUIOB MEepBOTO MokoiaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKkOH pacUICIUICHUs MpU3HAKOB. LluTosiOrMYecKne OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UoTe3a YUCTOTHI raMeT.

AHannzupyouiee ckpemmBanue. [[poMeKyTOUHbI XapakTep HacleJOBaHHUS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUU.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHienst — 3aKOH HE3aBUCUMOTO
HacleJoBaHusl ~ TMpu3HakoB.  [luTosormyeckre  OCHOBBI  JUTHOPUIHOTO
CKpEILIUBAHUS.

CuerienHoe HacienoBanue npusHakoB. Paboter T. Moprana. CrenneHHoe
HACJICIOBAHUE TIE€HOB, HAPYIICHUE CLEIUIEHUS MEXIy TreHaMHh. XPOMOCOMHAas
TEOPUS HACIECACTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXaHU3M OIPEAEIEHUS oa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TeTeporaMmeTHbId I0J. ['eHeTuueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacienoBanne npu3HaKoB, CUEIUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JECHCTBUE
reHa. MHOXECTBCHHBIN aiUienn3M. B3anMoAeicTBUE HEaUIEIbHBIX TIE€HOB.
KommiementapHocts. Onucras. [lomumepus.

['eHeTMYECKUI KOHTPOJIb PA3BUTHS PACTEHUM, >KUBOTHBIX W YEJIOBEKA, a
TakKe (PU3MOIOTHYECKUX TMPOIECCOB, TOBEACHUS W KOTHUTUBHBIX (DYHKIIHMA.
['eHeTHYECKNE MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35MH
— TIApa3UT» U «XO35MH — MHUKPOOHOM». ['€HeTHMYeCKHe acleKThl KOHTPOJISI U
M3MEHEHUS HACJIEICTBEHHON MH(OPMAITUU B TTOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JemoHcTpanuu

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



Tabmumpt u cxembl: «IlepBoiif 1 BTOpoil 3akoHbl MeHaens», « Tpetuil 3aKoH
Meunnens», «AHanmu3upymoollee CcKpelmuBanue», «HemomHoe aoOMUHUpPOBaHHEY,
«CrenyieHHOE HAacleOBaHWE TMPHU3HAKOB y Apo3odumib», «['eHeTuka momay,
«Kapuotun denoBeka», «Kapuotun apozoduiby, «Kapuotunm nOTHULBDY,
«MHOX€eCTBEHHBIN alIeNIN3M», « B3auMo1eicTBUE TEHOBY.

O6opynoBaHue: MOJENb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rHOpUIOB TEPBOrO TMOKOJCHHUS W PAaCIICIJICHHs TMPU3HAKOB, MOJAENb IJIs
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IPU3HAKOB, MOJEIb IS
JIEMOHCTPAllUM CLEIUICHHOTO HACIJIEIOBAHUS TMPU3HAKOB, CBETOBON MHUKPOCKOI,
MUKpornpenapar: «Jpo3zoduinay.

IIpakTuyeckass pabGora «l3ydyeHue pe3yabTaTOB MOHOTHOPUIHOIO
CKpEIIMBAHUA Y TPO30(DUITBD».

IIpakTuyeckass paGora  «M3ydyeHue  pe3yslbTaToB  JUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(DUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHoTMna W cpeabl npu  dopmupoBaHuu (HeHoTumna.
N3MeHunBOCTh TpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. Buabl
V3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHAS.

MonudukanuonHas u3MEHUYMBOCTh. Ponb cpeasl B (popmupoBaHUM
MOAM(PUKALMOHHON KM3MeHYnBOCTH. HopMa peakuuu npusHaka. BapuanmoHHBIN
psa u BapuanmoHHas KpuBas (B. Moranucen). CpoiicTBa MOAM(UKALMOHHON
V3MEHUYUBOCTH.

['eHoTHMIIMYECKAash N3MEHUYUBOCTh. CBOWCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Bunbl reHOTUTTHYECKON N3MEHUYMBOCTH: KOMOMHATHBHAS, MyTallMOHHAS.

KomOunaTuBHass M3MEHYMBOCTH. Meio3 M TMOJIOBOM MpOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
TeHETHYECKOT0 pa3HOOOpa3usi B Mpejiesiax OJJHOTO BUA.

MyTranuoHHass W3MEHYMBOCTb. BuUIBl MyTanuii: TeHHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbBIE W  WHAYUMPOBAHHbICE MyTalMHh. SOepHbIE W
HUTOIUIa3MaTuYeckue myTtanuu. CoOMaTHUYEeCKUE W TMOJIOBblE MyTauuu. [IpuunHbI
BO3HUKHOBEHUsS MyTanui. MyTareHpl ¥ WX BJIUSHUE HA OPTraHU3MBbI.
3aKOHOMEpPHOCTH MYTAIMOHHOTO IIpoliecca. 3aKOH TOMOJIOTMYECKUX PSJI0B B
HacnencTBeHHOM m3menuuBoctu (H.M. BaBunoB). BHesinepHass U3MEHUHUBOCTh U
HACJIECTBEHHOCT.

Onucenemuxa U O9NUSEHOMUKA, pOJb ONUSEHEeMUYeCKUx Qakmopos 8
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOB ) OP2AHUZMOS.

JemoHcTpanuu

[Toptpersr: I'. ne @pus, B. Moranncen, H. 1. BaBuios.



Tabmuubr w  cxembl: «Buapl wm3mMeHumBOCTHY, «MoaudukaruoHHas
U3MECHYHUBOCTHY, «KomOnHaTuBHas U3MECHYHUBOCTEY, «Meiio3y,
«OnnonoTBopeHuey, «I'eHeTndeckue 3a00ieBaHUs YeI0BeKay, « Buabl MyTamuii.

O6opynoBaHue: KUBbIE U TepOapHble AK3EMIUIIPHl KOMHATHBIX PacTEHUH,
pucyHkH (doTorpadun) >KMBOTHBIX ¢ Pa3IMYHBIMU BUAAMU U3MEHYHUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMMOHHON M3MEHYMBOCTH. [locTpoeHue BapHalMOHHOTO psAga |
BapUALMOHHON KPUBOWY.

IIpakTnueckass padora «Myrtamuu y Jpo30duiibl  (Ha TOTOBBIX
MHUKpOTIpenaparax ).

Tema 14. I'eHeTnKa YeiOBeKa

Kapuorun uyenoeka. MexayHapoaHas IpOrpaMMa MCCIIEIOBaHUS TE€HOMA
yeimoBeka.  MeToapl  M3y4EHHS] TE€HETMKM  YEJIOBEKA:  ICHEaJIOTMYECKUH,
OJIN3HEIIOBBIM, U TOT€HETUYECKUM, MOMYJISIITUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKH. CoBpemMeHHOE ONPEIEIICHUE T€HOTHIA!
MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C IMOMOIIBIO
[1[[P-ananu3a. HacienctBeHHble 3a001€BaHuUs YeJIOBEKa. | '€HHbIE U XPOMOCOMHBIE
Oosie3HM dYenoBeka. boyie3HW ¢ HACNENCTBEHHOM IPEeapacoyioKEHHOCTHIO.
3HauYCHUE MEAUIIMHCKOW T€HETUKU B MPEAOTBPALICHUN U JICYEHUH T€HETUYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHUE. CTBOJIOBBIC
KJICTKHU. [[OHATHE «TE€HETHYECKOro rpy3a». DTUUYECKUE ACIEKThl UCCIICIOBAHUN B
00J1acTH peaKTUPOBAHUS T€HOMA 1 CTBOJIOBBIX KJIETOK.

['eneTnyeckue (HakTOpbl TOBBIIIICHHONW YYBCTBHTEIBHOCTH YEJIOBEKAa K
(bU3NIECKOMY U XMMHUYECKOMY 3arps3HEHUIO OKpY Karoliel cpeanl. I eHeTnyeckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JleMoHCTpauumn

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKH
qeoBekay, «I eHeTHYecKue 3a00JIeBaHUS YETIOBEKaY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3zMoB

JloMecTukanuss W celeKuus. 3apOoKACHUE CEJNEKIMU W JIOMECTUKAIIHH.
Yuenue H. WM. BaBumoBa o lleHTpax mnpoMCXOXKIEHUS UM MHOT000pa3us
KYJBTYPHBIX pacTeHuil. Ponp ceneknuy B CO3JaHUM COPTOB PACTEHUM W IOPOJ
*kuBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTMYECKMX PSIIOB B
HaciaeAcTBeHHOM wum3MeHuuMBocTM H. WM. BaBunoBa, ero 3HadeHue s
CEJICKITMOHHOM PabOTHI.

Metoapl cenekunOHHONW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM U
VIH/IUBU1y aJIbHBIM. DTarbl KOMOMHAIIMOHHOKN CCJICKLIUU. HUcnsiTanne



IPOM3BOAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHIy C TOMOIIBIO OICHKH
¢dbeHoTua NoOTOMCTBa 1 OTOOP IO reHOTHUITy ¢ momotIbio aHanmza JJHK.

HckycCcTBeHHBIH ~ MyTareHe3  Kak  METOJI  CEJEKIIMOHHOW  paboThlI.
PainanimoHHbI U XUMAYECKUN MyTareHe3 Kak MCTOYHUK MYTAIUN Y KyJIbTYPHBIX
dbopm opranusmoB. Vcrnosb30BaHME T€HOMHOTO PENAKTUPOBAHUS U METOOB
pexomOunanTHbIX JJHK my1st momydenust ucxoqHoro Matrepuana ajisi CEJIEKIHH.

[lonyuenne IIOJINTUIONIOB. BnyrtpuBunosas ruOpUaAn3aIHs.
bnuskopoacTBeHHOE — CKpeluMBaHue, wid  MHOpuauHr.  HepojctBenHoe
CKpelIMBaHue, WM ayTOpuAuHr. ['erepo3uc u ero mpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuauzauus. [Ipeogonenue Oecruioaus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKUNN PACTEHUI U )KUBOTHBIX. «3€1€Has
DeBONIOYUAY.

CoxpaHEeHHE M M3y4YEHUE I€HETUYECKHX PECYpCOB KYJIbTYPHBIX PAaCTEHUU U
UX JUKUX poaMYed  ans  co3gaHusl  HOBBIX  COPTOB M THMOpHIIOB
CEIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. H3yuenue, coxpanenue u  ynpaeieHue
2eHeMmUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yensax YAYUUeHUs CYUecmeyiomux U coO30anusi HO8blX NOpoo, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosvix uoetl U nepCcneKmueHblX MmexHoI02UlL.

JleMoHCTpanumn

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

Tabmunp! 1 cxembl: «LIeHTpBI TPOUCXOXKIECHUS U MHOTOOOPa3Hsl KyJIbTYypPHBIX
pacTeHui», «3aKOH NOMOJIOTUYECKHUX PSIOB B HACJIEACTBEHHOW HM3MEHYMBOCTH,
«Metoppl cenexkunn», «OTnanénHas rudpuauzanus», «MyTrareHes».

JlaGoparopHasi padora «l3ydeHue cOpTOB KyJIbTYPHBIX PACTCHUN U MOPOL
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHas padora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IpakTnueckas padora «lIpuBnBka pacTteHuN».

IKeKypeusi «OCHOBHBIE METONBI M JOCTHKEHHMS CEJIEKUMU PAaCTEHUN U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHILIHNIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO35AUCTBO, B J1aOOPATOPHIO
arpOYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE U TKaHEBbIE
KYJBTYPBHI, MUKPOOPTaHU3MBbI, ux XapaKTepUCTHKA. TpanuunoHHas
OMOTEeXHONOTHS:  XJeOOMeueHue, TMOMyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOjiee. Mukpoouosornuecknii cuHTe3. OOBEKTHI MHUKPOOMOJIOTUYECKHUX
texHosorui. [Ipon3BoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.



Co3naHre TEeXHOJOTMi U MHCTPYMEHTOB LEJIEHANPABICHHOIO U3MEHEHUS U
KOHCTPYHPOBAHUSI TEHOMOB C LIEJIbIO MOJYYEHUs OPraHU3MOB U UX KOMIIOHEHTOB,
CoJIepKallluX HE BCTPEUYAOIIHNECS B IPUPOI€ OMOCUHTETHYECKHUE MY TH.

Kinerounasa unxkeHepusa. MeTonpl KyJIbTYpbl KIETOK U TKaHEW PACTEHUN H
#uBOTHBIX. KpuoGanku. Comatuyeckas THOpUAM3aLUS W COMATUYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouioB B CEJlEKUMH pacTeHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHATbHBIX U NOJAUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWIEKIIETOK U KJIIOHUPOBAHHUE JKUBOTHBIX. METON TpaHCIUIAHTALMK SIEp KIIETOK.
Texnonozuu 0300p08JIeHUs, KYIbMUBUPOBAHUS U  MUKDOKIOHAILHO2O
DA3MHONCEHUSL CENbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W Te€HHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€Ha W
koHcTpyupoBanue pekomouHanTHbix JIHK. Coz0anue mpanceenuvix opeanuzmos.
JIOCTH)KEHHsT W NEpPCHEKTUBBl  XPOMOCOMHOM M TI€HHOM  HMH)KCHEpUHU.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMbI T€HHON UHKEHEPUU.

Menununckue OuotexHonoruu. [loctrenoMuas uudposas meaununa. [1LP-
JMAarHocThKa. MeTaOOoJIOMHBIN aHaiu3, TeHOUEHTPUYECKUH aHalu3 IpoTeoMa
4eJIOBeKa JUI OLIEHKH COCTOSIHMSI €ro 3J0pOoBbs. MCIONb30BaHHE CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomHkeHepuss g pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTUH TPEXMEPHOro OMONMPUHTUHIa W ckaddoaauHra
JUISL peLIeHUs 3a/1a4 IEPCOHATIU3UPOBAHHON MEIUIIVHBI.

Co3naHue BEKTOPHBIX BaKIMH C ILEJNbI0 0OecredeHuss KOMOMHHUPOBAHHOMN
3amuThl OT Bo3Oyauteneii OPBU, ycTtaHoBieHHE MOJIEKYJISPHBIX MEXaHU3MOB
¢dbynkunonupoanusi PHK-conepkaimmx BUpYCOB, BBI3BIBAIOIIMX OCO0O OIMACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmunp! 1 cxemsl: «Vcnoab3oBaHuE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
POMU3BOJCTBEY, «KileTouHas nHxkeHepus», «I eHHass HHXKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 00bEKTOB OMOTEXHOIOTUM.

IIpakTnueckas padora «llonyyeHre MOJTOYHOKUCIBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KJIACC
Tema 1. 3apoxkaeHne W pa3BUTHE 3BOJIIHOHHBIX MNPEACTABJICHUN B
onoJioruu
OBomonmonHas teopuss Y. Jlapsuna. Ilpenanoceuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U HaydHas aedaTenbHocTh Y. JlapBuHa.



JIBrKy1Me CUiIbl 3BOIOUMH BUIOB 110 Y. J[apBHHY (BbICOKasi HHTEHCUBHOCTh
pPa3MHOXKEHHUSI OpPraHM3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYILLECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrerndecko teopun sBoonnu (CTI). HelTpanbHas
teopust sBomouud. CoBpeMeHHas JBOJIOLMOHHAS  OuWojorug. 3HauYeHHE
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JleMoHCTpanun

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

Tabmumpt u  cxembl: «Cucrema sxuBoit mnpupoasl (o K. Jlunuero)y,
«Jlecthuna xuBbIX cymectB (o Jlamapky)», «MexaHuzm (opmMupoBaHUs
MPUCTIOCOOJICHU y pacTeHuii W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmapuipyTa nyremectus Y. lapsunay, «Haxonku Y. [JapBunay, «Dopmbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romydeit», «MHorooOpaszue KyJbTypHBIX (opm
KanycTbl», «[lopoabl TOMalIHUX )XKUBOTHBIX», «Cxema 00pa30BaHUsl HOBBIX BUOB
(mo Y. J[apBuny)», «Cxema COOTHOILICHHS JABUXKYIIMX CHUJ JBOJIOLHUN,
«OCHOBHBIE ITOJIOKEHUS CUHTETUYECKON TEOPUH 3BOJIIOLIM.

Tema 2. MUKPOIBOIOIHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTIOUUA. COBPEMEHHBIE METOIbI
OLICHKM TE€HETUYECKOI0 pa3HOOOpa3usi M CTPYKTyphl mnonyisiuuid. M3menenue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapau, B. BaiinOepra.

OnemeHTapHbie (AKTOPHI (IBMKYIIME CHUJIBI) HBOJIONUU. MYyTallMOHHBIN
npouecc. KomOuHaTuBHas u3MeHUMBOCTh. Jlpelidp TreHOB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHMS 4YacTOT aiened B nonymsauusx. Oddext
ocHOBaTend. Iggexm oOymuinounoco zoprviuwika. CHUdCEHUe 2eHemuuecKo2o
pasznoobpasus: npudursl u cieocmeus. llposenenue sgpgpexma Opetigha 2eros 6
oonvuwux U manvlx  nonyaayusx.  Murpauuud.  M3onsuus  mOMyJISLMA:
reorpaduueckas (MpoCTpaHCTBEHHAs), OMoJIOruuecKast (pernpoayKTUBHA).

EctecTBeHHBIII 0TOOp — HamnpaBisiomuil Qgakrop 3Bomouud. DopMbI
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUNA, CTAOWIM3UPYIOIIUNA,  Pa3pbIBAIOIIHIMA
(mm3pyntuBHbIi). [lomoBoit oTO0op. BO3HWKHOBEHHE W HBOJIOIUS COIUATBHOTO
MOBEJICHUS )KUBOTHBIX.

[IpucnocoOneHHOCTh  OpraHU3MOB  KaK — Pe3yslbTaT  MHUKPOIBOJIOIUU.
Bo3HukHOBeHHME ~ MpUCMOCOOJEHW y  opranm3MoB.  Apomopdo3bl U
uanoagantauuu. [Ipumeps! npucnocobseHuil y opranu3MoB: MOp(hOIOrHYECcKue,
duznonornyeckue,  OMOXUMHUYECKHE,  moBeaeHuYeckre.  OTHOCHUTENBHOCTD
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.



Bun, ero kpurepum u CTpykTypa. BumooOpazoBaHue Kak pe3yibTar
MUKpO3BOIOIMH. M3omsmus — ximroueBod ¢akrtop BuaooOpaszoBanus. Ilytu u
CIIOCOOBI BUI000Pa30BaHUS: ATOTIATPUYECKOE (reorpaduueckoe),
CUMIIATpUUECcKoe  (IKOJOTUYECKOE), «MTHOBEHHOE (momumIouIU3aIys,
rubpuau3anus). JJIMTeTbHOCTh BOJIIOIIMOHHBIX MPOIIECCOB.

Mexanu3mbl GOPMUPOBAHUS OMOJIOTHIECKOTO Pa3HOOOpa3Hsl.

Ponp  sBodronmoHHo#l  OuWojoruu B pa3paboTKe Hay4HBIX METO/OB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIHUS Mapa3UTOB U UX
x03s5ieB. MexaHu3mbl (OPMUPOBAHUSI YCTOMUMBOCTH K aHTUOMOTHUKAM U CIIOCOObI
OOpBLOBI C HEl.

JleMoHCTpanumn

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

Tabmunpl 1 cxembl: «MyTallMOHHasE HM3MEHYUBOCTHY, «llomymsiuonnas
CTpYKTypa Buaa», «Cxema nposBiieHus 3akoHa Xapau—BaitnOepray, «/IBuwxymiue
CWJIBl ABOJIIOLUNY, «IKOJIOTMYECKass M30JSUUs MONYJALHN ceBaHCKOU (openmny,
«l'eorpaduueckass M30MSALUS  JUCTBEHHULBI CUOMPCKOM M JIMCTBEHHUIBI
naypckoiny, «IlomynsiimoHHbIE BOJTHBI YUCICHHOCTH XUITHUKOB U XKEPTBY, «Cxema
NEHCTBUSL €CTECTBEHHOro ot1bopa», «®PopMbl OOpbOBI 3a CYIIECTBOBAHUEY,
«MHaycTpualbHBI MenaHu3m», «KuBble nckomaemsiey», «IIokpoBHUTENIbCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Dusnonornueckre ananrauun», «llpucnocoOreHHOCTH OpraHu3sMoB M €€
OTHOCUTENBHOCTBY, «Kpurepuu Buaa», «Buupl-nBoHUKN», «CTpyKTypa Buia B
npupoze», «CrnocoObl BumooOpazoBanus», «l'eorpaduyeckoe Bug000pa3zoBaHuE
TpEX BHUIOB JAHJBILEH», «IKOJOTHYECKOE BHJI000PAa30BAHHME BHUJIOB CHUHUID),
«ITomunnounael pacteHuin», «KamycTHo-peeuHblii ruOpu.

O6opynoBanue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydesia NTUIl U
3Bepeil C MpuUMepamMu pa3IMYHBIX MPUCIIOCOOJICHUN, Yydella MTHIl W 3Bepei
pa3HbIX BHJOB, TepOapu pacTeHuW ONU3KUX BHUAOB, 00pPa30BABIIMXCSA
Pa3IMYHBIMU CIIOCOOaMHU.

JlabGopaTopnasi padora «BbisiBIeHHE HM3MEHUHMBOCTH Yy 0COOEH OJHOTO
BUJIA».

Jlabopatopuass  padora  «lIpucmocobiienuss  OpraHu3MOB U HX
OTHOCHUTEJIbHAS 11eJIECO00Pa3HOCThY.

JlaGopaTopnasi padora «CpaBHeHHE BHJOB IO MOp(OIOrHIecKoMy
KPUTEPUIO».

Tema 3. Makpo3BoIIOUNS U €€ Pe3yJIbTaThl

Metonbl  HM3ydeHHs  MaKpO3BOJIOLMM. [laneoHTONOrMyeckue MeETO.bI
u3ydyeHus oHBomouuu. Ilepexognbsie ¢GopMbl U (UIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.



buoreorpaguyeckue Metonsl u3yueHus sBodronuu. CpaBHeHHe GIIOpBI U
(dayHbl MaTepukoB M OCTpoBOB. buoreorpaduueckue obGmactu 3emun. Bumbi-
SHJEMUKHU U PEIUKTHI.

DOMOpPHOJIOTHYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METOMbl U3YUCHUS
ABOIONMH. ['€HeTHueckue MeXaHU3Mbl JBOJIOUMM OHTOTE€HE3a M IMOSBJICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PynumenTapHble  opraHbl M araBu3Mbl.  MOJIEKYISIpHO-T€HETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YEHUsS  HBOJIIOIUU.
['omonoruunsie TeHbl. COBpEMEHHBIE METOJIbl MOCTPOEHUS (HUIOTEHETUYECKHUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTAILIMH U 3BOJIIOLUS FTEHOMOB.

OO0mme 3aKOHOMEPHOCTH (TpaBUiia) 3BOJONMH. [IpuHyun cmenvl yHKYuUil.
HeobOpatumocTs 3Bomtonnu. AfanTuBHas pajauanusi. HepaBHOMEpPHOCTh TEMIIOB
IBOJIFOLMY.

JleMoHCTpanumn

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

Tabmuubl U cxembl: «DUIOr€HETHUECKUN DSl JIOMIAN», «APXEONTEPUKCY,
«3Bepo3ybObie  smepbl»,  «Cteronedansy, — «Punmoduth»y,  «CemMeHHBIE
nanopoTHukn», «buoreorpaduueckue 30HB 3emium», «Jlpeiid KOHTHHEHTOBY,
«Penuktbl»y, «HavanpHble CcTagud SMOPUOHAIBHOTO PAa3BUTHSL TO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE U aHAJOTUYHBIE OpraHby, «PyauUMEHTHI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HA0OpHI 4YEJIOBEKAa U IIMMIIaH3e», «l JIaBHBIC
HaIpaBJICHUS IBOJIOIUNY, «O0I1I1e 3aKOHOMEPHOCTH IBOJIIOIHI.

O6opynoBaHue: KOJUICKIIMU, TepOapuu, MYJSDKM HCKOMAeMbIX OCTAaTKOB
OpPraHU3MOB, MYJISI>KH TOMOJIOTUUHBIX, AaHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIIMHA HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHbple TUMOTE3bl MNPOUCXOXKIACHUS >KU3HU Ha 3emie. AOUOTEHE3 W
naHcrepmusi. [[loHayuHble IPeACTaBICHUS O 3apPOKICHUU JKU3HU (KPEALMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apPOK/ICHU KU3HU U €€ ONpoBepKeHHe onbiTamu .
Penu, JI. Cnnannanuanu, JI. [lactepa. [Ipoucxoxienue >kM3HU U aCTPOOUOJIOTHSI.

OcHoOBHBbIE JTanbl HEOPraHUYECKOU JBOJIIOLIUU. [Imanerapnas
(reosoruueckas) SBOJIONUSA. XHMHYECKas OHBOJIONHSA. AOHWOTCHHBIM CHHTE3
OopraHnyeckux BemecTB n3 Heoprannueckux. Omeir C. Mumiepa um I'. Opm.
OO6pazoBanue mnojauMepoB U3 MoHOMepoB. KoamepBatHas rtunotreza A. .
Omnapwuna, TummoTe3a nepBuIHOro OynpoHa J[x. XomnaeitHa, TeHeTHYeCcKasi TUTIOTE3a
I'. Ménnepa. Pubosumsr (T. YUek) m rumoreza «mupa PHK» VY. T'mnbGepra.
dopMupoBaHue MEMOPAH U BOSHUKHOBEHHE MTPOTOKIICTKH.



HUctopust 3emuin U Meroabl €€ wu3zydeHUs. VIckomaemble OpPraHMYECKHE
octaTkd. ['eoxpoHomoruss u e€ wMeronapl. OTHOcUTENbHasE H aOCOIIOTHAsS
reoxpoHosiorus. ['eoxpoHonornyeckas mKasua: 30Hbl, 3pbl, HEPUOJIBI, TOXH.

HavanpHble 53Tambl OpraHW4YecKo HBomtoLMH. [losBIEHHME U HBONIOLHUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIJIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIECTB.
Crpomatonutsl. [IpokaprOThI U 3YKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYINI MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE ATalbl HBOJIOLNMHU BBICIIMX pacTeHuil. OCHOBHbIE apoMOpP(O3bI
pacrennii. Bpixox pacrenmii Ha cymy. llosBieHMEe CHOpPOBBIX pacTeHHU U
3aBoeBaHne uMU cymu. CemeHHble pacTeHus. [IpoucxoxaeHue UIBETKOBBIX
pacTEHU.

OCHOBHBIE 3Tallbl 3BOJIIOLMH KUBOTHOTO Mupa. OCHOBHbIE apOMOP(O3bI
XKUBOTHBIX. Bennckas ¢ayna. KeMOpuiickuil B3pbIB — MOSBICHHE COBPEMEHHBIX
tumnoB. [lepBbie XOpA0OBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIOIHUS TTO3BOHOYHBIX.
[Tpoucxoxnenue ampudbuit u pentwmid. [IpoucxoxaeHrne MICKONMUTAONINX U
ntul. Ilpunnun kimoueBoro apoMopdoza. OcBoeHue OECIO3BOHOYHBIMH U
MO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pasputne xu3HM Ha 3emMie IO dpaM M IEepUoAaM: apxeu, MPOTEPO30W,
najgeo30i, Me3030M, KaifHO30¥. OOmas xapakTepucThKa KiuMara |
reoJIOrn4ecknx mporeccoB. llosiBieHHE W pacuUBET XapaKTEPHBIX OPTraHU3MOB.
VYrieobpa3zoBaHue: €ro yclIOBUS U BIMSHUE HA TA30BbIN COCTaB aTMOC(EpPHI.

MaccoBbie BBIMUPAHUSI — SKOJIOTHYECKHE KPU3UCHI MpONuIoro. [IpuyuHel u
CJIIEICTBUSA MAacCCOBBIX BbIMHUpaHW. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3HUC, €r0
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opasus Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudeckoro mupa. [IpuHiumnel kiraccudukamm
opranu3MoB. OCHOBHBIE CUCTEMATUUYECKUE TPYNIIbI OPTaHU3MOB.

JleMoHCTpauumn

[Toptpetsr: @. Penn, JI. Cnannanuanu, JI. Ilactep, . 1. Meunukos, A. H.
Omnapun, Ix. Xongelin, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6muier u cxemsl: «Cxema ombita @. Penny», «Cxema ombita JI. Ilactepa mo
M3YUYCHHUIO CaMO3apOoXKJIeHUsl Xu3HW», «Cxema ombita C. Mummiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  JBONIOLUMW»,  «['€OXpOHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tarbl OPraHUYECKO IBOMIONUNY, «CxeMa 00pa3oBaHUS 3YKApUOT
nyTéM cumoOnoreHeza», «Cucrema XKUBOW TpHpPoAbD», «CTpoeHHE BHpYyCay,
«Apomopdossl  pacrenuity, «PuHHOGUTHY, «OTHOKIETOUYHBIE BOJOPOCINY,
«MHoroxkserounsle Boaopocim», «Mxw», «llanoporHuku», «l ol0ceMeHHbIE



pactenusi», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTUS KUBOTHOIO
Mupa», «Apomopho3bl KHUBOTHBIX», «lIpocteiimmey, «KuiedHomonocTHbiey,
«Ilmockue YEpBU», «YneHucToHorue, «PEIOBI», «3EeMHOBOJIHBICY,
«IIpecmbikaronmecs», «IItuupy», «Mnekonuratommue», «Pa3BuTue KuU3HU B
apXxeucKkou spey», «Pa3BUTHE KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3BUTHE KU3HU B
MAJIE030MCKOMN 3pe», «Pa3BuThe )KU3HU B ME3030MCKOMN 3pe», «Pa3BUTHE KU3HU B
KaHO30MCKOM 3pe», «CoBpeMeHHas CUCTEMA OPraHUYECKOrO MUPaY.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJUICKIIMH
HAaCEKOMBIX, BJIAKHbBIC IIPENAPaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUN
UTJIOKOKHUX, CKEJIEThl IIO3BOHOYHBIX JKMBOTHBIX, Yyyela MTHUI U 3BEpEW,
KOJUICKIIUM OKAaMEHEJIOCTEM, TMOJIE3HBIX HCKOMAEMBIX, MYJBKH OPraHHUYE€CKHX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sa0oparopHas paGora «MoaenupoBaHUE — ONBITOB
Mumiepa—HOpu 1o u3ydeHnio abMOreHHOT0 CUHTE3a OPraHUYEeCKUX COCIMHEHUN B
NEepBUYHON aTMochepey.

JlaGoparopHasi padora «/3ydeHue W ONUCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3yyeHue OCOOEHHOCTEH CTpOEHUs pacTeHUM
PAa3HBIX OTAEIOBY.

IpakTnueckas padora «/3yueHre oCOOEHHOCTEW CTPOEHUSI TO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4ej0BeKa — AHTPOIIOT eHe3

Paznensl 1 3amaun aHTponosiorni. MeToapl aHTPOIOJIOTHH.

CraHoBieHHE TPEACTABICHUM O MPOUCXOXKICHHHM YEJIOBEKA. PenuruosHbie
BO33peHUsA. COBPEMEHHbBIC HAYUYHBIE TEOPUH.

CX0ACTBO YenoBeKa ¢ KUBOTHBIMUA. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOPGOIOTHYECKHE, AMOPHOJIOTHIECCKHE, (hU310I0r0-OMOXUMHYECKHUE,
noBeAeHYeckre. OTINYUS YETTOBEKA OT KUBOTHBIX. [IpAMOXOXKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BuTHE TOJOBHOTO MO3ra U BTOPOM CHUTHAJIBHOM
CHUCTEMBI.

JBrkymue cuiibl (hakTopbl) aHTPOIOreHe3a: OMOJIOTHYECKUe, COI[UATbHBIC.
CooTHoleHNEe OMOTOTUYECKUX U COUATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaAMM aHTpororeHe3a. PaHHue 4YenoBEeKOOOpa3Hbie O00E3bSHBI
(MPOKOHCYJIBI) U pAaHHUE MOHTHUIBI — OOUIUE MPEIKH YeTOBEKOOOpa3HBIX 00€3bsH U
JroJed. ABCTPAJONMUTEKU — ABYHOTHE MPEAKU JoJei. YeloBeK yMeblil, IepBbIe
M3TOTOBJIEHUS OPYIHUM TpyAa. UenoBek NpsIMOXOASIIMNA U MEPBBIM BBIXOJ JIKOJEH
3a  mpenensl  Adpuku. YenmoBek relmenvOeprckuii  —  00mMIA  TIPENOK
HEaHIEPTaJIbCKOT0 YEJIOBEKA U YEJIOBEKAa pa3yMHOro. YeloBEeK HEaHAECPTAIbCKUN



KaK BHJ JIIOJEH XOJOAHOTO KJIMMaTra. YeloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKHM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuky.
[TasleoreneTrka u majieOreHOMMKA.

DBOJIIOLMSI COBPEMEHHOTO uejioBeka. EcTecTBeHHBIH OTOOp B MOIMYJISIITUSX
yesioBeka. MyTalnuoHHBIN Tpouece U noiaumopdusm. [lonmynsinoHHBIE BOJIHBI,
npeiid reHoB, mMurpanus U «d(pQPeKT oCHOBATENs» B MOIMYJSIUIX COBPEMEHHOTO
YeJoBeKa.

Uenoseueckue pacel. I[loHdarue o pace. bosblime pacel: e€BpomneouaHas
(eBpaszuiickasi),  aBCTpajo-HEeTrpoujHas  (dPKBaTOpUalbHas),  MOHTOJIOMIHAS
(a3maTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHeTe.
EnuacTtBO  yenoBeuecknx pac. HayuHas  HECOCTOATENBHOCTH  pacu3Ma.
[IpucrnocoOeHHOCTh YeOBEKa K Pa3HbIM YCJIOBHUSIM OKPYXKAIOUIEH CpPEJbl.
Bnusnue reorpadguueckoil cpeapl W apeiida reHOB Ha MOPQOJIOTHIO U
(bU3HOIOTHIO YeTIOBEKA.

MexaucuuiuinHapabie  MeTolbl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOIOJIOTUU.  ODBOJIIOIIMOHHAS  AHTPOMNOJIOTHSI M TAJECOAHTPOIOJIOTHUS
YEJIOBEUECKUX TOMYJIAIMA. bruoconuanbHble UCCIEIOBAHUS MPUPOJBI YEJIOBEKA.
HccnenoBanrie K03BOTIONUH OMOJIOTMYECKOTO U COIIMAILHOTO B YEJIOBEKE.

JlemoHcTpanuu

[Toptpersr: Y. {apsun, JI. JIuku, 5. . Porunckuii, M. M. I'epacumos.

Tabnuiel U cxeMbl: «MeToIbl aHTPONOJIOTHIY, «I 0JTOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsHbI», «CKeNeT dYeloBeKa M CKEJNEeT IIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MbIY, «/[BHXKYIIME CHUIIBI AHTPOIIOT€HE3a», « DBOIIOLIUOHHOE
JIpEBO  4eloBeKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
MPAMOXOIAIININY, «JleHncoBckuid yenoBek» «Heanaepranpuby, « KpomMaHbOHIIBIY,
«ITpenku yenoBekay, « ITanbl SBOTIOLNHN YETOBEKa», «Pachl 4ETOBEKaY.

OGopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, IIPEAMETOB  MaTepHaIbHOM
KyJIbTYphl ~TPEIKOB 4YeJOBEKa, penpoaykiuu (dbororpaduu) KapTUuH C
MUQOJIOTUYECKUMU U  OUOJICHCKUMH CIOKETAMHM TPOUCXOXKICHUS YEJIOBEKa,
dboTorpaduu HaXOAOK UCKOMIAEMbIX OCTATKOB YEJIOBEKA, CKEJIET Ye0OBeKa, MOJIEh
yeperna 4YeIOBeKa W 4Yepena IIMMIIAH3€, MOJICNIb KUCTA YEJIOBEKAa M KHUCTH
HIMMITaH3€, MOJEJIHN TOpCca MPEIKOB YEIOBEKa.

Jlabopatopuass padGora «/3ydyeHne o0cCOOCHHOCTEH CTpOEHUs CKelera
YEJI0BEKA, CBSI3aHHBIX C MPAMOXOKICHUEM).

IIpakTnueckas padora «/3yyeHre dKOJIOrMYECKUX aJalTalNil YEIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHUSIX OPraHU3MOB M
HAJ0PraHMU3MEHHbIX CUCTEM C OKpY Karollei cpeaou



3apokaeHue u pa3BuTHE 3kojoruu B Tpyaax A. ['ymGonpara, K. @. Pynse,
H. A. CesepuoBa, J. I'ekkensi, A. Tencinu, B. H. Cykauéna. Pa3gensl u 3anauu
9K0J0TUU. CBSI3b SKOJIOTUU C IPYTUMH HAYKAMH.

Metonbl sxosioruu. IloneBbie HaOMOAEHUS. DKCIEPUMEHTHI B IKOJIOTHH:
npUpoAHbIe W JiabopaTtopHble. MojenupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKpY’KaroIIeN Cpeibl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3Hau€HHE OKOJOTMYECKHX 3HAHWM [  4YelOBEeKa. KOJOTMYECKOe
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HM YENOBEYECTBA C NMpUpPoaoi. PopmupoBaHue
HKOJIOTHYECKOHN KYJIbTYpPbI U 3KOJIOTHUYECKON IPAMOTHOCTH HACEJICHUSI.

JdeMoHCcTpaMu

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

Tabmuubl 1 cxembl: «Pazgensr sxonorun», «Metoasl skonorumy, «Cxema
MOHUTOPHUHTA OKPYKAIOIIEN CPEABDY.

JlabopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
HCCJIEIOBAHUIN).

Tema 7. Opranusmsl U cpea O0MTAHUSA

OkoJyoruyeckue (PakTopbl U 3aKOHOMEPHOCTH UX nericTus. Kinaccudukanms
HKOJIOTUYECKUX (PAKTOPOB: a0MOTUYECKUE, OMOTHYECKHE, aHTpONOreHHble. Oo1ue
3aKOHOMEPHOCTH AEHCTBUS 3KoJIoTHUecKuX (aktopos. lIpaBuno munumyma (K.
[lInpenrens, 0. JIubux). TomepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpTaHU3MBI.

AbGuoTtnueckue ¢daktopel. CBeT Kak sKkojoruyeckuii Qaxrop. leiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHUN M JKMBOTHBIX IO OTHOIICHHIO K cBeTy. CUTHaJbHas poOJib CBETA.
doTonEepruoOaU3M.

Temneparypa kak oskojorumdeckuid (axrop. [leiicTBue TemrepaTypbl Ha
opraHu3Mbl. [ToiKWIIOTEpMHBIE U TOMOMOTEPMHBIE OPTAHU3MbIL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonormyeckuid ¢aktop. IlpucnocoOneHuss pacteHuii K
NoJJIep)KaHUI0 BOJHOro Oananca. Knaccudukanuss pacTeHUH MO OTHOLIEHUIO K
Bojie. [Ipucnoco6nenrs KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHWs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3MYIIHAS, MOYBEHHA,
IyOMHHAsT  TIOANOYBEHHAsl,  BHyTpUOpraHu3MeHHas.  DU3UKO-XUMHUYECKUE
O0COOEHHOCTH cpell oOuTaHusi opranu3sMoB. [IpucrnocoOneHuss OpraHusMoB K
JKU3HU B Pa3HbIX cpeaax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE PUTMBL. CyTOYHBIE H
TOJUYHBIC PUTMBL. [IpUCTIOCOOIEHHOCTh OPTraHW3MOB K CE30HHBIM H3MEHEHHSIM
YCIIOBUU KU3HU.



XKuznennole Qopmbl opranusmoB. [lonstne o Ku3HEHHON (opme.
Kusnenusie popMbI pacTeHUN: IEPEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJICTHHE
TpaBbl, OJHOJCTHHE TpaBbl. JKuU3HEHHBIC (HOPMBI >KUBOTHBIX: THIAPOOUOHTHI,
reo0MOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a XKU3HH.

buotnueckue (bakTOopHI. Buner OMOTHUYECKUX B3aMO/ICHCTBUM:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomeparus,
MyTyaln3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxyieOHN4ecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (TomuYeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHHUE
OMOTUYECKUX B3aUMOJCHCTBUN JUIsl CYIECTBOBAHHMS OpPraHU3MOB B cpeje
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUS.

JleMoHCTpanumn

Tabmuplt 1 cxeMmbl: «Okonornueckue QaxToped», «CBETOBOM CHIEKTPY,
«IKOJIOTUYECKHUE TPYIIIHI JKUBOTHBIX MO OTHOIICHUIO K CBETY», «TemIoKpoOBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE JKUBOTHBIE», «DHU3MONOTMYECKUE aaanTaluuu
KUBOTHBIX», «Cpenpl o0OWTaHUS OpraHu3MoB», «buosiormdyeckue puUTMBDY,
«Kusnennole  Gopmbl  pacteHmit», <« Ku3HeHHbIE  (OPMBI  KHUBOTHBIXY,
«IKOCHUCTEMA UPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOTO Jiecay, «Llenun
NUTaHus», «XunHudectBo», «llapasutuzm», «Koukypenmus», «CumoOuosy,
«KoMMeHcanuzm.

O6opynoBanue: repOapuu pPacTeHUHM U KUBOTHBIX, MPUCHOCOOJEHHBIX K
BIUSHUIO Pa3JUYHbIX SKOJOTMYECKUX (PaKTOpoB, repOdapuu CBETOIIOOMBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIOOMBBHIC, TEHEIIOOUBBIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTEHHS, TepOapruu U KOJUICKIIUU TEeTUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPACTEHUH, Uydesia NTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMMXCA K TUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHUs JAHHBIX TPYIII, KOJUICKIIUU >KUBOTHBIX, OOUTAIOIIUX B Pa3HbIX cpeiax,
repOapul U KOJUICKIIMM PACTEHUW ¢ IKUBOTHBIX, OOJAIAIOIIUX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KH3HU, repbapuu u
KOJUUICKIIMM PACTEHUW M JKUBOTHBIX PA3JIMYHBIX >KU3HEHHBIX (POpM, KOJUICKIIUU
YKUBOTHBIX, YUaCTBYIOUIUX B PA3JIMUHBIX OMOTUYECKUX B3aUMOJACHCTBUSIX.

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTtopuasi padora «BbIsiBIeHHE TPUCTOCOOTICHUI OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPbD».

JlaGopaTopnasi paGora «AHATOMUYECKHME OCOOCHHOCTH pACTECHUU U3
Pa3HBIX MECT OOHUTaHUS.

Tema 8. DK010rus BUAOB U MOILYJIS UM

OKOJIOTUYECKHE  XapaKTePUCTUKU  TMOIYJISLHH. [Monynsimua ~ kak
Oouonoruyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U



0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUY MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiiuid. OCHOBHBIE TIOKa3aTeAW MOMYJAIUU: YHUCIEHHOCTb, IUIOTHOCTb,
BO3pACTHasi M TOJIOBAasl CTPYKTYpa, POKIAAEMOCTb, IPHUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUA.

DKonoruyeckass CTpykrypa nomyiasiuud. OUeHKa 4YMCIEHHOCTH MOMYJISLIMH.
JuHamuka nonyisiuuu U €€ peryidnus. bHoThueckuid MOTEHUHAN MOMYJISIIUU.
MoaenupoBanve TMHAMHUKHA TONYJsinuU. KpuBble pocTa YMCIEHHOCTH TOMYJISIIHAM.
KpuBble BbDKHMBaHUS. Perymnsius YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (I- U
K-ctparerun).

[TonsitTue 00 sKomornyeckoil Hume Buaa. MecrooOutanue. MHOromepHas
Mozenb dkosiormyeckon HumM Jx.M. XatunmHcona. Pa3zmepsl skosiormdeckomn
Hui. [loTeHnnanbHas U peanTn30BaHHAs HUILIU.

Bua kak cucrema nonynsuuid. Apeansl BUIOB. BUAbI M HX >KU3HEHHBIC
CTpaTEruu. JKOJIOTMYECKHE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TMIOBEJACHHUS W MUTpalMil KUBOTHBIX. buonormdeckue
WHBa3UM YYKEPOJIHBIX BUJIOB.

JlemoHcTpanuu

[Toptper: k. 1. XaTunHCOH.

Tabnupl U cXeMbl: «DKOJOTUYECKUE XAPAKTEPUCTUKU MOMYJISAIIIN,
«IIpocTpancTBeHHass  CTpyKTypa  momyisiiiuun», «Bo3pacTHble  MHUpaMUJIbI
nonyisiiun», «CKOpOCTh  3aceleHusi [OBEPXHOCTH 3EMJIM  Pa3IMYHBIMU
opraHuzMammn», «Mojeib 3kosiornaeckor Humu . M. XaTunHcoHay.

O6opynoBanue: repdapuu pacTeHUM, KOJJIEKIIUH KUBOTHBIX.

JlabopaTopnass  pabora  «IIpucnocoOneHuss ceMssH pacTeHUM K
PACCETICHUIOY.

Tema 9. Jxosorust coodmecTB. IKOIOrHYECKHE CHCTEMBbI.

CooOmiectBa opranu3moB. buorieHo3 u ero crpykrypa. CBS3u MEXIy
OpraHu3MaMH B OUOLIEHO3E.

Dkocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKUMOHATBHBIE
OJIOKM OpPraHM3MOB B JKOCUCTEME: MPOAYLEHThl, KOHCYMEHTBI, PEIYyLICHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetu. AOHOTHYECKHE OJOKU
skocucteM. [TouBbI U Wbl B 3KOcHcTEMax. KpyroBopoT BEHIECTB M TOTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE  TIOKa3aTeaud  dKOCUCTEMBl. buomacca u  mpomykuus.
DKOJIOTUYECKHE MUPAMUIBI UCel, OMOMACChl 1 SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTPOINOIEHHbIE BO3JCUCTBUS Ha



cykueccuu. Knumakcuoe coo6miectBo. bropaznoobpasue u moiHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpuponHbie 3KOCUCTEMBI. JKOCUCmeMbl 03EP U peK. DKocucmemvl Mopetl U
oKeanos. Ixocucmemvl MYHOP, 1€C08, Cmenel, nyCmbiHb.

AHTpPOIIOTEHHBIE JKOCHUCTEMBI. ATpPOIKOCHCTEMa. ATpOIeHO03. Pazmmuus
MEXy aHTPOIIOTEHHBIMH U IPUPOTHBIMHU SKOCHCTEMaMHU.

YpOoskocuctempl. OCHOBHBIE KOMIOHEHTHI ypOoskocuctem. [opojackas
bnopa u ¢ayna. CuHaHTponmM3alus TOpOACKON ¢ayHbl. buonorumyeckoe u
XO3SIMICTBEHHOE 3HAYCHUE arpPO3KOCHUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKocucteMax. Ponb kackadnoeo sghghekma u 6u008-30upuxamopos (Kuouesvix
6U008) 6 QyHKyuonuposanuu sxkocucmem. llepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH SKOCHCTEMaMHU. Y CTOMUHMBOCTh OPraHU3MOB, MOMYJISIIUNA U 9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmwi 8030elicmeusi  3A2pASHeHUll  pPA3HbIX — MUNO8 Ha
CYOOp2aHUIMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTMEMHOM YPOBHSX,
OCHOBbL  IKONIO2UYECKO20 — HOPMUPOBAHUS — AHMPONO2SEHHO20  B030€lCMBUS.
MeTo010THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX YKOCUCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuupr u  cxemMbl:  «CTpykTypa  OuoueHO3a»,  «DKOCUCTEMA

HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMAa XBOMHOTO Jieca», «DyHKIHOHAJIbHbBIC
IPYIIBl OPTAaHU3MOB B 3KOCHUCTEME», «KpyroBOpOT BEIIECTB B 3KOCUCTEME),
«llenun nutanus (macTOMIIHAS, TETPUTHAS)», « DKOJIOTHUECKAsT TUPAMHIA YUCEID,
«IKoJIOTUYeCKasi MpaMujia OMoMacchly, «IKOJOTUYECKas MUpamMuia SHEPTUn»,
«O0bpazoBanue 0onotay, «llepBuunas cykieccus», «BoccTaHoBieHue Jieca mocie
noxapa», «9KoCUCTeMa 03€epa», «ArporeH03», «KpyroBopoT BEMIECTB M MOTOK
OHEPTUU B arporeHo3ey, «[Ipumepsl ypOosKoCHUCTEMY.

O6opynoBanue: repOapun pacTeHUM, KOJUIEKIIMN HACEKOMBIX, Uyydelia NTHI U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTCHUHN, aKBapUyM KaK MOJIETh
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanrue ypo0o3KOCUCTEMBD».

JlabopaTtopuasi padora «M3ydeHue paszHooOpaszusi MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTHUX B PA3HBIX IKOCUCTEMAX).

IKCKYpcUusi «IKCKYpCHsl B TUIMYHBIM OMOTeo1eHo3 (B 1yOpaBy, OEpe3HsIK,
€JIbHUK, Ha CYXOJIOJIbHBIM WJIM OMMEHHBIHN JIyT, 03€p0, O0JIOTO)».

IKCKypcusi «IKCKYpCHUsl B arpo’KOCHCTEMY (HA MOJe WIA B TEIUIMYHOE
XO03SMCTBO)».



Tema 10. buocdepa — riiodanbHas 3xkocucTeMa

buochepa — obmemnanerapHass o0ojiouka 3eMIIH, TII€ CYIIECTBYET WIIH
CyIIIeCTBOBaJIA XKM3Hb. PazBuTHe mpejacTaBieHuil o ouochepe B Tpymax . 3rocca.
VYuenue B. U. Bepnaackoro o 6uochepe. O6nactu 6uochepsr u e€ cocras. Kupoe
BeIeCTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH CymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OHMOChephbl Kak
rI106anpHOM IKOCcHCcTeMBI. JlMHaMuueckoe paBHoBecue B Onocdepe. KpyroBopotst
BEIIECTB U OMOT€OXMMHUYECKHE IUKIIBI (YIiiepojaa, a30oTa). PUTMUYHOCTh SIBIECHUMN
B Ouocdepe.

3oHanbHOCTh Ouocdepnl. [loHsiTue o Ouome. OCHOBHbIE OWOMBI CYIIIH:
TYHJIpa, XBOIHBIE Jieca, CMEIIaHHbIE U IIMPOKOJIUCTBEHHBIE Jieca, CTEIH, CaBaHHHbI,
MyCTHIHH, TPOTIMYECKUE JIeCa, BEICOKOTOPhs. Knumar, pacTUTENbHBIN U dKUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa 1 QyHKIHUS KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO NOTEHLMANA U
onocdepHbIX PYHKIUH.

JleMoHCTpauun

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

Tabmunpl u cxeMsl: «l'eocdepsr 3emnn», «KpyroBopor asora B mpupoae»,
«Kpyrosopor yraepoaga B mnpupone», «Kpyroopor kucimopona B mpupope»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIe OMOMBI cymmn», «Kimmarnueckue
nosica 3emnm», «Tynapay, «Takra», «Cmemanneiil jgec», «InpokonmncTBEHHbIN
aecy, «Cremnby, «CaBanHay, «IlycTeiHsy, « Tponuyeckuii gec.

O6opynoBaHue: repOapuu pacTEHUN pa3HBIX OMOMOB, KOJUICKIIMH JKHBOTHBIX .

Tema 11. YesnnoBek M OKpy:xa0IIas cpeaa

OKOJIOTUYECKUE KPU3UCHI M WX NpPUYMHBL. Bo3aelcTBue dYenoBeka Ha
ouocdepy. 3arpssHeHue BoO3AYyIMIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJHOM cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymenue mnousbl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHue kianmara.

AHTpOIIOTEHHOE BO3JICMCTBUE HA PACTUTENBHBIA M KUBOTHBIM MUp. OxpaHa
pPacTUTEIHHOTO M >KMBOTHOTO MHUpA. OCHOBHBIE MPUHIUIBI OXPaHbl MPUPOIHL.
Kpacaeie xHuru. Oco0o oxpansemblie mpupoanbie Ttepputopun (OOIIT).
BoTtanuueckue caabl ¥ 300J10TMUECKHUE MTAPKU.

OCHOBHbBIE TPUHILHUIIBI YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA M MPUPOIBL.
PanmonansHO€ ~ MPHUPOMOMONIB30BAHUE U COXPAaHEHHWE  OHMOJIOTMYECKOTO
pasHooOpasust 3emusd. OOmME 3aKOHOMEPHOCTH TJIOOQIBHBIX JKOJIOTHUYECKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3KCA U €T0 BEPOSITHBIE TOCIIEICTBHUS.

PazBuTie METOAOB MOHUTOPUHIA paA3BUTHUS OMACHBIX TEXHOTECHHBIX
npoueccoB. Cucmemmuvie uUccie008anus nepexooa K pecypcocbepezaroujei u
KOHKYDEeHmMOocnocooHou snepeemuxe. buonocuueckoe pasnoodpasue u buopecypcul.



Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U IKocucmem. OcHobl
9Kopeaburumayuu dKocucmem U cnocooos 060pvObLI ¢  OUONOBPEHCOCHUIMU.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCTEM.

JdeMoHCcTpaMu

Tabmumpt  w cxeMbl:  «3arpsi3HeHHEe  atMocdepb»,  «3arps3HeHHe
ruapocdeprl», «3arps3HeHue mouBbl», «llapHukKoBwld 3ddexT», «Ocobo
OXpaHsieMble MPUPOJIHBIE TEPPUTOPUNY», «MOIENN YIPABISIEMOTO MUPAY.
O6opynoBanue: ¢otorpa@uu oxXpaHsSEMbIX pacTEHUUW U KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110
BNOJIOTYU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUSA K pe3ylbTaTaM OCBOCHUS
OOyJarOIIMMHUCST TPOTPaMM  CpPEIHEro o0Imero o0pa3oBaHUsS: JUYHOCTHEIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yJIbTaTOB OCBOCHUSI IPOrPAMMBbI 1O OUOJIOTUU
BBIJICJICHBI CIEAYIOIINE COCTABJISIONIUE: OCO3HAHUE OOYYAOIIMMUCS POCCUHCKOMN
rpakIaHCKOW UJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH
U CaMOOIPENENCHHIO, Haauyue Mmomusayuu K OOy4EeHHUIO  OHMOJOTHH,
yeneHanpaeienHoe paseumue BHYTPEHHUX YOEKIECHUN JHMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEW M MCTOPUYECKUX TPATUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAHMS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIINXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIbHOCTH [I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, TPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa3OBaHUs, Haauyue  NpagoCO3HAHUS  SKOJIOTHMYECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb LIETTU U CTPOUTH KU3HEHHBIE TJIaHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMBbI MO OMOJIOTHH JTOCTUTAIOTCS
B E€IUHCTBE Y4YEOHONW M BOCHUTATEIHLHON JEATEIBHOCTH B COOTBETCTBUM C
TPAIUIIUOHHBIMU POCCUMCKUMU COLIMOKYJIBTYPHBIMU, HCTOPUUYECKUMU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUIaMU U HOpPMaMHU
MOBEJCHUSI U CIOCOOCTBYIOT TMpOIIECCaM CAaMOIIO3HAHMS, CAMOBOCIHMTAHHS U
CaMOpa3BUTHUSA, PAa3BUTHS BHYTPEHHEH TMO3MIMU JIMYHOCTH, MATPUOTU3IMA U
YBOKEHUSI K 3aKOHY U MPABOIOPSAIKY, YEJIOBEKY TpyJa U CTapllieMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OCEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TPAAULUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie U
OKPY>KaIOIIEH Cpee.

JInyHOCTHBIE pe3ynbTaThl OCBOEHUsI ydeOHoro mpeamera «buonorus»
JIOJKHBI OTpa’kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOJICTBOBAThCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUEHTAll{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTO OOIIECTBAa, PACIIMPEHUE KXU3HEHHOTO
OTBITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaii3alliid OCHOBHBIX HaIpaBJICHUI
BOCIIUTATEIHLHOU JESITEIHLHOCTH, B TOM YHCJI€ B YaCTH:

1) rpaIaHCKOro BOCIIMTAHUS:

c(hOpPMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMN 00YYAIOMErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHUE CBOUX KOHCTUTYLIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBa)KEHUE
3aKOHA U MIPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMpPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENHHBIX 3a/1a4, BHITTOJIHCHUH
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

YMEHUE yYUTHIBATH B CBOMX JECUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JTIOJICH C Pa3HBIMU YOCKICHUSAMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B THIPOILIECCE COBMECTHOIO BBIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIbHOTO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COIEPKAHUS,

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHHS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHou, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACHEAUIO U MAMSATHUKAM IPUPOJIBI,
JTOCTUXEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTAHOBJICHHUE W
pa3BuTHE OWOJOTHMH, TOHUMAHUS 3HA4YCHHUs] OWUOJOTUM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

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

3) 1IyXOBHO-HPABCTBEHHOT'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 YCTOMYMBOTO Oy IyIIIEro;

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 MHUpPY, BKJIIOYAs ICTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

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



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTMYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro oOpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUPOBAaHHBIA PEXUM 3aHATHM W OTIBIXa, pETyJsapHas Qu3ndecKas
aKTUBHOCTb), O€pEekKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJI HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0e30MacHOro MOBEJICHUS B CUTYallUsIX, YIPOXKAIOIIUX 340POBbIO U JKU3HU JIFOEH;

OCO3HAHHWE MOCIEACTBUN M HENPHUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

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

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTMYECKOM M COLUHUAIBHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESTEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON JEesATENbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

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

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

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

NOBBILIICHHE YPOBHS OSKOJOTMYECKOW KYyJIbTYpbl: TNPUOOPETEHHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCIEICTBHMA  JUIS
OKPYKaIOIIEN CPEIbI;

OCO3HAaHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pEelIeHHS;

CIIOCOOHOCTh HUCIIOJIb30BaTh MpUOOpeTaeMble TpPH HU3YYECHUU OHOJIOTHH
3HaHWS W YMEHHsS TpU pEIICHUU TNpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE pPABHOBECHS B DOKOCHUCTEMAX, OXpPAaHY BHUJIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE  HEINPUATHE JEUCTBUM, NPUHOCAIIMX BpPEH  OKPYKarOLIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJIEICTBUS PEANPUHUMAEMBIX ACHUCTBUIN U MPEIOTBPAIATH UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OIIBITA JIeSITEILHOCTH 9KOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPAKTHUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUYECKOMN JI€ATEIBHOCTH SKOJIOTHUYECKOU
HaMpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM MPAKTHUKH, OCHOBAHHOTO Ha JHAjore
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHUE SI3bIKOBOM W YMTATEIbCKOW KYJIbTYpbl KaK CpEJICTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUSI MUDA;

MOHMMAaHUE CHenupuKr OWOJOTUM KaK HAyKd, OCO3HAaHUA e poJu B
GbOpMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpEeACTaBICHUs] 00 OKpY)KaloIeM MHpPE KaK O €JIMHCTBE IPHUPOJIbI, YejoBeKa U
oOllecTBa, B TO3HAHWK MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOemM
COXpaHEHUS IPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU JIsi COBPEMEHHOM ITMBHIIM3AIIUU:
obOecricueHUsT HOBOTO YPOBHSI Pa3BUTHS MEJUIIMHBI, CO3JaHHUE IEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CIIOCOOHBIX  pellaTh PecypcHbie  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOUCKA MyTEeH BBIX0JIa U3 TJIO0ATBHBIX SKOJIOTMYECKUX MPOOJieM U
obecrieueHus: mepexoja K  YyCTOMUMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCIIOJB30BAaHUIO TIPUPOJHBIX PECypcoB M (HOPMHUPOBAHUIO HOBBIX CTaHJIapTOB
JKU3HH;

3aMHTEPECOBAHHOCTh B TMOJYYCHUHU OHMOJOTHUECKUX 3HAHUM B IEIAX
MOBBIIIIEHUs OOIIEeH KyJbTYpbl, €CTECTBEHHO-HAYYHON TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOi
IIPU U3YYEeHUH OUOJIOTHH;

MMOHUMAHKUE CYIIHOCTH METOAOB MO3HAHHUSA, MUCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh MOJIydaeMble 3HaHWS [JI aHajdu3a U
OOBSICHEHUS SIBJICHUI OKPYXAIOIIEr0 MUpPa U MPOUCXOJAIIMX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
HMMEIOIINXCS JJAHHBIX C LIEJIbIO MOJYYEHHS JOCTOBEPHBIX BHIBOIOB;

CITOCOOHOCTh CaMOCTOSITENILHO HCIIOJIB30BaTh OWOJIOTMUECKHE 3HAHUSA JJIs
peleHus Tpo0JIeM B peabHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHHUE IIEHHOCTH HAY4YHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYyYEHHUIO HOBBIX 3HAHUW MO OWOJOTHU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METAIIPEAMETHBIE PE3YJIBTATDHI

MertanpenMeTHble pe3yibTaThl OCBOCHUSI yueOHOTO mnpeamera «buonorus»
BKJIFOYAIOT: 3HAYUMbIC JIT (OPMHPOBAHUS MHUPOBO33PEHUS OO0yUYAIOIIMXCS
MEXKIMCIUIUIMHAPHBIE (MEXKIPEAMETHBIE) OOIIEHAYYHbIE MOHSITHUS, OTpakarollue
IEJIOCTHOCTh HAy4YyHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTusi, SBJICHHE, MPOIECC,
CUCTEMa, Hay4yHbIH (akT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCCJEIOBAHUE,  HAOJMIOJEHHE, U3MEpPEHUE, SKCHEPUMEHT U  JpYrue);
YHUBEpCAIbHBIC Yy4YeOHBIC HeWCTBHS (TO3HABATENbHBIE, KOMMYHHUKATUBHBIC,

peryJISTUBHBIC), obecrieunBaroIIIe dbopMupoBaHUe (byHKIIMOHATBHOM
I'PaMOTHOCTH ¥ COIMAIBHOH KOMIETCHIIMM OOYYaroIIMXCs; CIOCOOHOCTh
oOyJaronmxcs UCIIOJIb30BATh OCBOCHHBIE MEXAUCITUTUTMHAPHEIE,

MUPOBO33PEHUYECKUE 3HAHUSI W  YHUBEpPCAIbHBbIE Yy4yeOHbIE JCHCTBHUS B
ITO3HABATEIILHON U COLMAIIBHON MPAKTHKE.

B pesynbrare wu3ydeHus OHOJIIOTMM Ha YpPOBHE CPEIHETO OOIIETo
oOpa3zoBanus y oOydaromierocs OyayT chOpPMHUPOBAaHBI TO3HABATEIbHBIC
YHUBEpCAIbHBIC YUEOHBIE AEHCTBHS, KOMMYHUKATUBHBIC YHUBEPCAIbHbIE yUeOHbIC
JEUCTBUS, PETryJATHUBHBIE YHUBEPCAIbHBIC Y4ueOHbIE JEWUCTBUS, COBMECTHas
JEATEIIbHOCTb.

MeTtanpenMeTHble Pe3yJbTaThl OCBOCHUSI TMPOTPAMMBI CPEIHEro OOIIEero
00pa30BaHUs JJOJDKHBI OTPAXKATh:

OBaajnenne YHHBeEpPCaJIbHBIMHA yueOHbIMH NMO3HABATEJILHBIMU
AeCTBUSIMM:

1) 6a3oBbIe JJOrHYeCKHE ICHCTBHUS:

CaMOCTOATENLHO  (OpMyJIMpOBaTH W aKTyaJlU3UpOBaTh  MpolJemy,
paccmaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh NPU OCBOCHMM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(aHanu3a, cuHTE3a, CpaBHEHMS, Kiaccudukanuu, 0000IIEeHUs ), PACKPBIBATh CMBICII
OMOJOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3U C IPYTMMHU MOHSITHUSMH);

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C TOCTABJICHHBIMU 1IEJISIMU;

WCITIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS IS OOBSICHEHUS (DaKTOB W SIBJICHHIMA
YKUBOU MIPUPOLBI;

CTPOUTH JIOTMYECKUE PACCYXKJEeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BBIBOBI U 3aKIFOUCHUS,

MPUMEHSITh CXEMHO-MO/ICJIbHBIE CpencTBa TUTsT peACTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOUICHUN B M3Y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a



TAaK)K€  NPOTUBOPEYMI  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUsA MPOOJEMBbI C YYETOM aHalu3a MMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE NPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi npoljeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALMH, NPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalHUsIX, B TOM YHCIIE IPU CO3/IaHUU YYEOHBIX U COLMATBHBIX IPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METOJIAMY;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIBIATh IIPUUYMHHO-CIICACTBEHHBIE CBS3M M AaKTyaJIH3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pELICHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTelIbCTBA
CBOMX YTBEP>KJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUHN PELLICHHUS;

aHANM3UPOBaTh TIOJIyUEHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYULIECTBJISTh LEJIEHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEJIbHYI0 M IPAKTUYECKYIO 00JacTu
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, MpeIjiaratb OpUTHHAIbHBIE MOJIXOJbl U pELICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pa6ora ¢ ungopmanmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIIOBapsAX U
CIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTE), aHaIU3upOoBaAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

npuOOpeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, JUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCIIONB30BaTh HAYYHBIM SI3BIK B KayecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAacloO3HAaBaHWSA W 3aWUTHl  WHOOpMaIuH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTHBHO y4aCTBOBATH
B JIMAJIOTE€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYXJaeMoil TeMbl (YMEHHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOaJbHBIE CpPEACTBA OOIICHHS, MOHMMAaTh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBHUS, MMOHMMATH
HAMEPEHUS IPYTUX JIOJICH, MPOSBIATH YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOU PopMme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

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

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IPU pelIeHUU OUOIOTUYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHN C y4&€TOM OOIIUX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IPUHAMATh LEIM COBMECTHOM  JEATEIBbHOCTH, OPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMIA pe3ybTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

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

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJafieHre YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUAMM:

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 JECHCTBHUSAX M MOCTYNKAaxX MO OTHOLICHWIO K KMBOM IPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

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

CaMOCTOATEJIbHO COCTABJISITH IUIAH PELICHHS NpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

J1aBaTh OLICHKY HOBBIM CUTYaLIUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JenaThb OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAULIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

J1laBaThb OLIEHKY HOBBIM CUTYyalllsIM, BHOCUTb KOPPEKTUBBI B JIESATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUI, UCMOJIb30BaTh MPUEMBI peQIIeKCHH AJIsi OLEHKU CHUTyalllH, BhIOOpa
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO0 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIBHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTATKU U JIOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

HNPEIMETHBIE PE3YJIBTATDBI

[IpenMeTHbIE pe3yabTaThl OCBOCHUSI COJEpKaHHUS y4eOHOro mpeaMeTa
«buonorusi» Ha yriayOJIEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOECIECUYCHHE
npobuapHOro  o0yueHus  oOydaronuxcs — Owonmormu. OHH  BKJIIOYAIOT:
crnenuduyeckue AJjisi OMOJOTUY HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUM 1O
OCBOCHHIO, UHTEPIIPETALMU U MPEeOoOpa30BaHUIO 3HAHUM, BUJbI JEATCIBHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUU U MX NMPUMEHEHHUIO B PA3JIMUYHBIX YUYE€OHBIX, a TAKXKE B
pealbHbIX XWU3HEHHBIX cuTyauusx. I[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojiaM U3y4eHusl.

[IpeameTHBIC pe3yNbTaThl OCBOCHUS ydeOHOTO Tpeamera «buonorus» B 10
KJaacce OIKHBI OTPaXaTh:

cOPMHUPOBAHHOCTh 3HAHUW O MECT€ W POJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWUU  3aKOHOB TPHUPOJBI W  peIIeHHH TpobsieM  palMoHaJIBLHOTO
MIPUPOJIOTIOIB30BAHUS, O BKJIaJE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
Onooruy;

BJIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONIe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KHU3Hb, KIIETKA,
OpraHu3M, MeTaboJiu3M, TOMEOCTa3, CaMOpEryJsius, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, M3MEHUYHUBOCTh, POCT U pPa3BUTHUE), OUMOJOTHYECKHE TEOPUU
(xnetounast Teopus T. [lIBanna, M. IlIneiinena, P. BupxoBa, xpomocoMHas Teopust
HaciencrBeHHoctu T. Moprana), yuenus (H. WM. BaBmnoBa — o uentpax
MHOTOOOpa3usi W  TPOUCXOXKICHUS  KyJbTYpPHBIX  pacTeHHWi),  3aKOHBI
(enmHOOOpa3usi MOTOMKOB TEPBOTO MOKOJICHUS, PACIICTUICHHUS, YUCTOTHl TaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHngenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basuiiosa), IIPUHLIATIBL
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAyYHOTO TIO3HAHMS, HCIOJIb3YEeMBIX B
OMOJIOTMYECKUX HCCIEOBAHUSIX JKUBBIX OOBEKTOB (OMHUCaHWE, HU3MEPECHUE,
HaOJII0/IeHNE, DKCIIEPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U
HYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX M Y€JIOBEKa, CTPOCHHUS OPTaHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOIOIMUECKHUX
IPOIIECCOB: 0OMEHA BelIeCTB (MeTaboIM3M), MPEBPAICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJEICTBYSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3U MEXAY OPraHOMJIaMU KIETKH U HUX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
(GYHKIUSAMU, MEXAY CHCTEMaMH OPraHoB UM HMX (QYHKIHUSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA ¥ )KU3HEHHBIX IIUKJIOB 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
CBSI3U MEXAY UCCIIEyeMbIMU OMOJIOTMYECKUMH MIPOLIECCaMU U SIBJICHUSMH, J€JIaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

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

YMEHHME BBIIBUraTh TUIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAIbHBIMU
cpencTBamMu, (GOpMyIUpys Ledb HCCIEIOBAHMS, aHAJU3UPOBATH IOJYYCHHBIC
pe3yNbTaThl U €NIaTh BBIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIOruw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJIMYHO  TPEACTaBISATh  MOJYYEHHBbIE  pe3ylbTaThl Ha  YYEHHYECKHX
KOH(epeHusX;

YMEHHE OIICHWBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
obmactu  Ouosormd ¥ MEAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOE M3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTCHHBIX
OpPTraHU3MOB);



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

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

chOpMHPOBAHHOCTh 3HAHUW O MECT€ U pOJM OUOJOTUU 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 IIEHHOCTHOTO 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 TMOHSTHM (BHI, dKOcUcTeMa, Ouocdepa), OHONOTrHUYECKUE TEOPUU
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOLMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Boitouuu, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHetuueckoro paBHoBecust [[x. Xapau u 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 OMOJIOTUYECKUX UCCIIEIOBAHUSIX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBICHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIICHATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHMOTE€OLEHO30B,
PKOCUCTEM U Ouochepbl, CTaOUIUZUPYIOIIETO, JBHXKYILIETO U Pa3phIBAIOIIETO
€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 SHEPTUU B SKOCHCTEMAX;

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
PE3YNBTATHI U ICNIaTh BHIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
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 OpPTaHU3AIUAX CPEAHETO MpodheCcCHOHATBHOTO U
BBICIIIETO 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHME 10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne i/ Haumenosatite pasie1on it ev Konrposbubie Ilpaktuueckne  (unppoBbie)
TPOTPAMMDE Beero padoTbI padoThI o0pa3oBaTe/ibHbIE
pecypchl
1 buonorus xkak Hayka 1
2 JKuBble cucTeMBI U UX U3YUYCHHE
3 buosnorust Kietku 0.5
4 XuMHYECcKasi OpraHu3aIus KJICTKA 10 1
5) Crpoenrne u GyHKIUH KICTKU 8 1
6 OOMeH BellecTB U MpeBpalleHrue S HEPTUH B 9 1
KIIETKE
7 HaCJIGIlCTBeH}faﬂ uHpopManus U 9 1 05
peanu3anus e€ B KJIeTKe
8 JKn3HeHHBIN MK KIETKH 6 1 1
9 Crpoenuie U GyHKIUU OPraHU3MOB 17 1 1.5
10 Pa3mHoOeHue u pa3BUTHE OPraHU3MOB 8 1 1.5
11 ['eneTrka — HayKka 0 HacJIE€CTBEHHOCTU U 5 05
U3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6
14 ['eneTrka yemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorus u cHHTETHYECKass OMOTIOTHUS 4
17 PeszepBHOE Bpems 1 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 9 13




11 KITACC

KounyecTBO 4acoB JIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM Korrpoasreie  Tpaktuseckue (undposbie)
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI pecypen
1 3apoxkIeHUE U Pa3BUTHE 3BOITIOLIMOHHBIX 4 1
npecTaBiIeHuil B OMOIOrHH
Mukpo3Botonus 1 €€ pe3yabTaThl 14 1 2
MaxkposBomtous U €€ pe3yabTaThl 6
4 [TpoucxosxaeHue U pa3BUTHE )KU3HU Ha 15 1 15
3emuie
5) [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1 1
DKOJI0rus — HayKa 0 B3aUMOOTHOIIEHUSIX
6 OpPraHU3MOB M HAaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
7 Opranusmsl 1 cpeia 0OUTaHus 1 1.5
8 DKOJIOTHS BUAOB U MOYJISIAN 1 0.5
9 DKos0rus cood1IecTB. DKOJIOTHYECKHE 12 1 05
CHCTEMBI
10 buocdepa — rinobanbHas skocuctemMa
11 YenoBek U OKpysKarolas cpeaa 1
12 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9 7.5




HOYPOYHOE IIVTAHUPOBAHUE 10 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bceero Konrpoannere  TIpaxTuieckue fl[SY‘IeHI/Iﬂ :)Iﬁl?al;osaTeanme
padoThI padoTshI pecypen
1 buonorus kak KOMIIJIEKCHas HayKa U Kak 1 05
4acTh COBPEMEHHOI'0 00IIeCTBa ’
JKuBbl€ CUCTEMBI 1 UX CBOMCTBA 1
YpoBHEBas OpraHu3anus )KUBbIX CUCTEM
4 HcTtopust OTKPBITUS U U3YyYEHUSI KIICTKH. 1 05
Knerounas teopus ’
Metoasl MOJNIEKYJIIPHON U KJIETOYHON
6uonorun. [Ipaktuyeckas pabora
5 «M3y4yeHne METO/I0B KJIETOYHON OMOJIOTHH 1 05
(xpomarorpadus, 3nexrpodopes, '
TuddepeHMaIbHOe HEeHTpU(YyTUpoBaHUE,
ITLIP)»
6 XUMHYECKUH COCTaB KIETKU 1
7 MuHepanpHble BENIECTBA KIETKH, UX 1
Ouonoruyeckas poib
Opranuyeckue BelecTBa KIeTKH — OeJIKH.
8 JlaGopatopHas pabota «OOHapyxeHue 1 05
0EJIKOB ¢ TOMOIIBIO0 KaUeCTBEHHBIX '
peakuuii»
9 CaoiicTBa, Ki1accudukanys 1 GyHKIUN 1
0enKoB
10 Opraandeckue BenecTBa KICTKH — 1




YTJIEBOIbI

OpFaHI/I‘{eCKI/Ie BCIICCTBA KJICTKHU —

11
JIUTIAJTBI
Hyxneunoseie kucnotsl. JIHK u PHK.

12 JlaGoparopHas pabota «MccnenoBanue 05
HYKJICMHOBBIX KUCIIOT, BBIJICICHHBIX U3
KJIETOK PA3JIMYHBIX OPraHU3MOB)

13 Crtpoenue u ¢pyukiuu ATO. [Ipyrue
nykieozuaTpudocarsr (HTD)

14 CexBennpoBanue [JHK. Metozs
T€HOMHKH, TPAHCKPUIITOMUKH, TIPOTEOMHKH

15 MeTobl CTPYKTYPHOIM OHONIOTHH

16 Tunel knetok. [IpokapuoTndeckas Kiierka
CrpoeHne 3yKapuOTHUECKOM KIIETKH.

17 [IpakTuueckas pabora «M3yueHue cBONCTB 0.5
KJIETOYHOU MEMOpaHbI»

18 IToBEpXHOCTHBIN anmapar KJIEeTKH
OnHOMEMOpaHHBIE OPTaHOUIBI KIETKH.

19 [IpakTuueckas pabora «M3yuenue 05
JBYDKEHUS IIUTOIIIA3MBI B PACTHTEIHHBIX
KJIETKax»

[ToyaBTOHOMHBIE OPTaHOHU/IBI KIICTKH:

20 MUTOXOH/IPHH, TUIacTH IBL. JIabopaTopHast 05
paborta «VccnenoBanue mia3Monnsa u '
JIeTIa3MOJIN3a B PACTUTEIBHBIX KIIETKAX)

21 HememOpanHbIe OpraHOU/IbI KIETKH

22 Crpoenuie u GyHKIUH s1Ipa

23 CpaBHHUTENIBbHAS XapaKTEPUCTHUKA KIETOK 0.5




sykapuort. JlabopaTopHas pabora
«M3yueHne CTPOCHHUS KIICTOK Pa3TMIHbIX
OpTraHU3MOBY

24

ACCUMMJISIIIAS U TUCCUMMJISITIASL — JIBE
CTOpOHBI MeTabosm3Ma. Turel oOMeHa
BeriectB. JlaboparopHas pabota
«M3yveHune KaTamuTHYECKOW aKTHBHOCTH
(depMeHTOB (Ha TIpUMepe aMUIIa3bl WK
KaTaJasbl)»

25

DepMEHTaTUBHBIN XapaKTep peaKkuu
KJIETOYHOT0 MeTabonu3Mma. JlabopaTopHas
pabota «3ydyenue pepMeHTaTUBHOTO
pacILeIUIeHHs] IEPOKCHUIa BOAOPOA B
PacTUTEIbHBIX U JKUBOTHBIX KJIETKAX)

0.5

26
27

benku-akTuBaTOphI U OENKU-UHTUOUTOPBI

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

28

dorocunres

29

30

31

Xemocunres. JlaboparopHas pabota
«CpaBHeHue nporieccoB (OTOCUHTE3A U
XEMOCHHTE32a)

AmnaspoOHbIe Opranu3Mbl. Buniel 6poxxenust.
JlaGopatopHas pabota «CpaBHEeHUE
IPOIIECCOB OPOXKEHUS U JBIXAHUS

AdpoOHBIE OPTraHU3MBL. JTaIlbI
HHEPreTHYECKOro oOMeHa

0.5

32

DHeprusi MeMOpPaHHOTO TpaJrueHTa
npoToHoB. Cunte3 AT®: pabora
npoToHHON AT®-cuHTa3bI




33

Peakuuyu MaTpu4HOro CUHTE3a

34 Tpanckpunius — marpuuabiii cuaTe3 PHK
35 Tpancusus u e€ Tarnbl
36 KomupoBanue amuHokucnoT. Poib
pubocom B OmocuHTe3e Oenka
37 Opranu3zaius reHoMa y mpoKapuor u
JyKapuoT
38 MoutekysipHbIE MEXaHU3MbI SKCIIPECCHH
TCHOB Y 3YKapHoT
Bupycsl — BHekIIeTOUHBIE (HOPMBI KU3HU U
39 oOnuratHele napasuTsl. [IpakTuueckas 0.5
pabota «Co3iaHue MOJenu BUPyCca»
40 BupycHrble 3a00s1eBaHus YeI0BeKa,
JKUBOTHBIX, PACTEHUN
41 HanorexHomornu B OMOJIOrMY U MEIUIINHE
42 JKU3HEeHHBIN UK KIETKU
43 Matpuunsiii cuntes JTHK
Xpomocomsl. JITaboparopHast pabora
44 «3yueHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOTIpEnapaTax»
45 JleneHue KJIETKM — MHTO3
Tunsl kneTok. KapruoknHes U MUTOKUHES.
46 JlabopaTtopHnas pabora «Habmronenue 0.5
MHUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa
(Ha TOTOBBIX MHKpOITperapaTax)»
47 Perynsiums »KU3HEHHOTO IIMKJIA KIIETOK
48 OpranusMm Kak eJMHOE LIEJI0e




Tkanu pacrenuii. Jlaboparopnas pabora

49 . - 0.5
«M3y4yeHune TkaHeH pacTeHUN
TkaHU KUBOTHBIX U YEJIOBEKA.
50 JlaboparopHas pabota «3ydeHnue TkaHeh 0.5
KUBOTHBIX)
Opransl. Cuctemsl opranoB. JlaboparopHas
51 pabora «/3yueHue opraHoB IIBETKOBOTO 0.5
pacTeHus»
52 Ornopa Tena opraHu3MoB
53 JIBI>KeHNE OpraHn3MOB
54 [Tutanue opraHu3MoB
55 [MuTanne MO3BOHOYHBIX KUBOTHBIX.
[MumeBapuTenbHas cucTemMa 4elloBeKa
56 JIpIxaHue opraHu3MoB
57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
YyesoBeKa
58 TpaHCTIOPT BEMIECTB Y OPraHU3MOB
59 KpoBeHocHas cuctemMa mo3BOHOUHBIX
YKUBOTHBIX U YEIIOBEKa
60 Briienenne y opranuzMoB
61 3amuTa y OpraHu3MoB
62 NMMmyHHas cucTema yenoBeka
63 PazapaxuMoCTh U perynsmus y
OpPTraHU3MOB
64 ['yMopanbHas perymsus 1 SHIOKpUHHAs
cucTeMa KUBOTHBIX M YelloBeKa
65 DopMbI Pa3MHOKEHUST OPTAaHU3MOB




66

[TonmoBoe pa3zmMHOKEHUE

67

68

Metio3

l'amerorenes. O6pa3oBaHue U pa3BUTHE
HOJIOBBIX KJeToK. JlabopaTtopHas paboTa
«M3yueHne cTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MHUKPOIIpETIapaTax»»

0.5

69

NunuBuayansHOE pa3BUTHE OPraHU3MOB —
OHTOI'EHE3

70

71

72

3akajKa OpraHOB U TKaHEH U3
3apOAbIIICBBIX JIMCTKOB

PocTt u pa3Butre XKHUBOTHBIX.
JlaboparopHas pabota «BblsiBieHue
MPU3HAKOB CXOJACTBA 3apObIIIeH
MTO3BOHOYHBIX YKHBOTHBIX

PasMHOXkeHUE U pa3BUTHE PACTEHU.

JlaboparopHas pabota «CTpoeHHEe OPraHoOB
Pa3MHOKEHHUS BBICIIUX PACTEHUI»

0.5

0.5

73

HCTOpI/ISI CTAaHOBJICHUSA U Pa3BUTHA
TCHCTUKHN KaK HAYKH

74

75

76

OCHOBHBIC TIOHATHS U CUMBOJIBI TCHETHKH.
JlaGopaTtopHas paborta «JIlpo3zodmuiia kak
00BEKT T€HETUYECKUX UCCIIEIOBAHNI)Y

3aKOHOMEPHOCTH HACJIEI0BAHUS
pU3HAKOB. MOHOTHOpUAHOE
ckpemuBanue. [Ipaktuueckas padbota
"N3ydyeHue pe3yapTaTOB MOHOTUOPUTHOTO
CKpeIIUBaHUs Y 1p030(HIbl"

L[I/ITO.HOI‘I/I‘ICCKI/IC OCHOBBEI MOHOFI/IGpI/II[HOI‘O

0.5

0.5




CKpEIIMBaHUS

Amnanusupyroiee ckpenmpanue. Hemomxnoe

77 1
JOMHHHPOBAHHE
JuruGpunHoe ckpeniyBaHue.

78 [IpakTuueckas padora «M3yuenue 1 05
pPe3yJIbTaTOB TUTHOPUIHOTO CKPEIUBAHUS '
y 1p030(hUITBI»

79 [{uTonornyeckue OCHOBBI JUTUOPUTHOTO 1
CKpEIIMBAaHUS

80 CueruieHHOE HacJeI0BaHUE TPU3HAKOB 1

81 XpoMOCOMHas TEOPHS HACIICICTBEHHOCTH 1

82 I'eneruka mona 1

83 I'eHoTHII KaK €JIOCTHAS CUCTEMA 1

84 I'eneTnyecknii KOHTPOJIb PA3BUTHUSA 1
pACTCHHMIA, )KUBOTHBIX U YEJIOBEKA

85 N3MeHunBOCTH ITpU3HAKOB. Buibl 1
U3MEHUYUBOCTH

86 MonuduxamonHas U3MEHYHBOCTh 1
BapuanuvoHHBIN psa U BapUallMOHHAs
KkpuBas. JlaboparopHas padota

87 «MccnenoBanne 3aKOHOMEpHOCTEN 1 05
MOIU(PUKATTIOHHON U3MEHUNBOCTH. '
[TocTpoenre BapualimoHHOTO psAa U
BAapUALIMOHHON KPUBOI»

88 ['eHOTHIIYECKAst U3MEHUHNBOCTD. 1
KoMOuHaTHBHAS N3MEHUUBOCTH

89 MyrtannoHHas HK3MEHYUBOCTb. 1 05

[TpakTuueckas pabora «MyTaruu y




Tpo30(hUibl (Ha TOTOBBIX
MHKpOIIperapaTax)»

90

91

3aKOHOMEPHOCTH MYTAllMOHHOIO IIPOLIecca.
ONUreHeTHKa 1 SIUreHOMHUKa

['eneruka yenoseka. [IpakTuueckas pabota
«CocTraBieHue 1 aHaau3 POAOCIOBHON

0.5

92

MeToapl MEAUIIMHCKON T€HETUKHT

93

94

95

3HauyeHue MeIUIMHCKON M€ HETUKU B
HpeI[OTBpaIIIGHI/II/I " JICUCHUHU I'CHCTHYCCKUX
3200JI€BaHNI YETIOBEKA

OcCHOBHBIE TIOHATHUS CEIEKITHH.
JlaboparopHnas pabota «3ydyeHue copToB
KYJIBTYPHBIX PACTEHUN U TIOPOJI JOMAITHUX
YKUBOTHBIX)

MeToap! ceaeKIIMOHHON paboThl.
JlaGopatopHas pabota «3yueHue MeToa0B
CEJICKLIUH PACTCHUN»

0.5

0.5

96

JlocTr>KeHMs CeJIeKIMU PACTEHUN U
KUBOTHBIX. [IpakTHueckas padbora
«IIpuBUBKa pacTeHUI»

97

98

99

CoxpaHeHue, U3ydeHHe 1 UCIIOIb30BaHNEe
TEHETUYECKUX PECYPCOB

BuoTexHonorus kak Hayka U OTpacib
npousBojcTBa. [IpakTuyeckas padora
«M3yueHne 00beKTOB OMOTEXHOIOTHI
OCHOBHBIE HaNpaBJIEHUS] CHHTETHYECKON
O6uosorun

0.5

100

XpOMOCOMHas U T€HHasi HHKEHEePUs




101 MeauuuHckre OHOTEXHOIOTHI 1
PesepBHbiii ypok. [ToBTOpeHue,
102 . 1
0000111eHNEe, CUCTEMATH3AIHS 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102 135

I[TPOT'PAMME




11 KITACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoannere  TIpaxTuieckue fl[?.y‘leﬂl/lﬂ :)Iﬁl?zs;osaTenbnme
padoThI padoTshI pecypen
1 OpodmoniionHast Teopust Y. JlapsuHa 1
5 JIBH>KyIIHE CHIIBI ABOJIFOIMU BUAOB 110 Y. 1
JapBuny
3 Bbopn0Oa 3a cyiiecTBoBaHMEe, €CTECTBEHHbIIN 1
1 UCKYCCTBEHHBII 0TOOD
4 dopMUpOBaHUE CHHTETUYECKOU TeOpUHn 1
HBOJIIOLIMH
5 DTarbl HBOJIIOIIMOHHOTO MPOoIecca: 1
MUKPOIBOJIIOIHS 1 MaKPOIBOJTFOIIHS
6 [Momymsimus — sneMeHTapHas eIMHULIA 1
HBOJIIOIIH
3aKOH reHeTHYecKoro paBHoBecus Jx.
7 Xapau, B. BaitnOepra. JlabopatopHas 1 05
pabota «BbIsiBIEHHE U3MEHYUBOCTH Y '
oco0eil 0HOTO BHJIa»
8 DneMeHTapHbIe GaKTOPHI IBOTIOIUN 1
9 Dddext ocHoBarens. dpdext 1
OYTBIJIOYHOTO TOPJIBIIIKA
10 Murpauuu. M30numuu nonymsuuii: 1
reorpaduueckas, Ouonormueckas
11 EctecTtBeHHbI 0TOOp — HanpaBISIOLIN 1

(hakTOp IBOIOITUN




12

[TosoBoit oTOOP

13

[TpucrocoOIeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPOIBOJIIOIHH.
Jlaboparopnas pabota «3yueHue
apoMop(h030B ¥ HINOAAANITAIIUHN Y
pacTeHUH U KUBOTHBIX)»

0.5

14

[Ipumeps! npucnocodaeHU Y OpraHu3MoB:

Mopdonorudeckue, GU3NOIOTHIECKHUE,
OHMOXMMUYECKHUE, ITIOBEICHUYECKHUE.
Jlaboparopnas padota «IIpucrnocobnenus
OpPraHnu3MoOB U UX OTHOCHUTCJIbHAA
1eJIeCO00Pa3HOCThY

0.5

15

16

Bun, ero kpurepuu u CTpykTypa.
Jlaboparopras padota «CpaBHEHHUE BUIOB
10 MOP(OIIOTHUECKOMY KPUTEPHEO»

Crpykrypa BUIA

0.5

17

BunoobpazoBanue kak pe3yabTaT
MHUKPOIBOJIOIUU

18

19

CBs3b MHKPO3BOJIIOIHUU U STTHACMHUOJIOTUN

MaKpOBBOJ'IIOI_II/ISI. ITameonTONMOrNYECKHE
MCTOABI U3Y4YCHUA 3BOJIFOINTUN

20

buoreorpaduueckre MeTOIbI H3yUCHUS
ABOJIIOLIMU

21

22

OMOpPHOTOTHYECKHE U CPAaBHUTEIHHO-
MOP(OJIOTHIECKUE METO/IBI U3YICHUS
ABOJIIOIUA

MOJ'ICKy.TIHpHO-FCHCTI/I‘-ICCKI/IC,
OMOXMMHUYECKUE U MAaTEMATUUCCKUE




MCTOABI U3Y4YCHUA 3BOJIIOIUN

23 OO61mre 3aKOHOMEPHOCTH BOJIIOLUH
24 AnanTtuBHas paguanus. HepaBHOMepHOCTB
TEMIIOB 3BOJIOIUU
o5 HayuHblie runmoTessl IpoOrCX 0K ISHUS
KU3HHU Ha 3emJie
26 JloHayuHbIe MPEACTABICHUS O 3aPOXKICHUH
KU3ZHU
97 OCHOBHBIE 3TaIlbl HEOPraHUIECKON
HBOJIIOLIMH
28 ['unoTe3sl 3apoKACHNUS )KU3HU
UcTopus 3emau 1 MeTO/IbI €€ U3YUCHHUS.
29 Jlaboparopunas pabota «3yueHue u 05
OTHMCaHNE UCKOMAEMbIX OCTaTKOB JIPEBHUX
OpPTaHHU3MOB»
30 Hauanbnble 3Tansl oprannyeckoin
HBOJTIOIINH
31 DBOITIOLUS DYKApUOT
OCHOBHBIE 3TaIlbl BOTIOIUU
39 pacturensHoro Mupa. [Ipaktudeckas 05
pabota «3ydyenne ocoOeHHOCTEH '
CTPOCHHS PACTCHHUH Pa3HBIX OT/IEIIOB)
33 OCHOBHBIE 3TaIlbl BOJIOIUU KUBOTHOTO
MUpa
DBOJIIOLHS KUBOTHBIX. [IpakTrueckas
34 pabota «/3ydeHrne ocoOeHHOCTEH 0.5
CTPOEHHSI TO3BOHOYHBIX KHBOTHBIX)
35 PazButue xu3HM Ha 3eMIie Mo Ipam 1




nepuojam

MaccoBbie BbIMHUPpAaHHUA — 3KOJOT'MYCCKUE

36 KPHU3HUCHI MPOIILIOTO

37 CoBpeMEHHBIN SKOJIOTUYECKUH KPU3HUC, €TO
0COOEHHOCTH

38 CoBpeMeHHas ccTeMa OPraHHYECKOro
MPOIILIIOTO

39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI
OpPTraHU3MOB

40 AHTPOIOJIOTHS — HayKa O 4eJIOBEKe

41 Passutne npeacrasnenuii o
MIPOUCXOXKACHUH YEIOBEKA
MecTo yenoBeka B CUCTEME
opranudeckoro mupa. Jlaboparopnas

42 pabota «/3ydenne ocoOeHHOCTEH 0.5
CTPOCHUSI CKeJleTa YeIIOBEKa, CBI3aHHBIX C
MIPSIMOX 03K ICHHEM )

43 JIBM>KyIIMe CUiIbl aHTPOTIOreHE3a

44 CooTHo1ieHrne OMOJIOTHYECKUX U
COITMANTBHBIX (PAKTOPOB B aHTPOTIOTCHE3E

45 OCHOBHBIE CTAIH1 AHTPOIIOTEHE3A

46 [Taneorenerrka u NajeoreHOMHUKa

47 DBOJTIONHS COBPEMEHHOTO YeJIOBEKa
Yenoeueckue pacel. [IpakTudeckas

48 pabota «/3ydueHue 3KOIOrn4ecKux 0.5
ajlanTanuii 4YeJIoBeKa»

49 Me:xucuuIIMHapHble METO b

AHTPOITIOJIOTUHN




50 3apokIeHUE U Pa3BUTHE YKOJIOTUN 1
Metonsl sxkonorun. JlaboparopHas pabora

o1 «M3yueHne METOA0B IKOJOTHUECKUX 1 0.5
HCCIIE0BAHUI»

59 3Ha4YeHHE 3KOJIOTMYECKUX 3HAHUM IS 1
YelioBeKa

53 Okonorndyeckue GaKTopsl 1
Abuornyeckue paktopbl. CBET Kak

54 skosiormueckuii pakrop. JlaboparopHas 1 05
pabota «BpIsBICHNE TPUCTIOCOOICHUIA '
OPTaHU3MOB K BIIUSTHUIO CBETa
Abunortnyeckue pakropsl. Temmneparypa
KaK 9KOJIOTUYECKHI pakTop.

55 Jlaboparopnast pabota «BrisiBieHue 1 0.5
MPHUCIIOCOOTICHUI OPTaHU3MOB K BITUSTHHIO
TeMIIepaTypbi»
AbuoTtnueckue pakropsl. BiraxxHOCTh Kak

56 sKosiorudeckuit gpaxtop. JlaboparopHas 1 05
pabota «AHATOMHUYECKHE 0COOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

57 Cpenpl 0OuTaHUS OPraHU3MOB 1

58 Bronornveckne puTMsl 1

59 XKuznennsie GopMbl OpraHu3MOB 1

60 bruotnueckue hakTopsr 1
3HayeHrne OMOTUYECKUX B3aUMOIECHCTBUI

61 JUIsl CYIIECTBOBAHMS OPraHU3MOB B cpeJie 1
oOuTanus

62 DKOJIOTUYECKHUE XapaKTEPUCTUKU 1




JU0)14"A1200050%¢

OCHOBHBIE TTOKa3aTeIIN IIOIMYyJIAINH

63 YHCIIEHHOCTb, TUIOTHOCTh, BO3pAacTHAS U
MI0JIOBAsA CTPYKTYpa
OCHOBHBIE TIOKA3aTEIH MO YJISIIHH:

64 POXKJ1aeMOCTh, TPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPAIIUU

65 DKOJIOTUYECKAst CTPYKTYPA OIS IIHH

66 JlnHaMuKa MONYJISIINAN U €€ peryIsnus

67 KpuBsie pocta 4uCIEHHOCTH MTOMYJISIIIHH.
KpuBbie BbDKHUBaHHS
DKoJIoTHYecKasi HUIlla BUA.

68 Jlaboparopnas padota «IIpucrnocobnenus 0.5
CeMSTH PACTeHHI K PACCEICHUIO)

69 Bun kak cucrema nmomyssiuit

70 3aKOHOMEPHOCTH MOBEICHHS U MUTPAILIUI
KUBOTHBIX

71 Co00111€CTBO OpraHu3MOB — OHOIIEHO3

72 JKkocucTeMa KaK OTKPbITas CHCTEMa

73 KpyroBopot BemecTB 1 MOTOK SHEPTHUH B
IKOCHUCTEME

74 OcHOBHBIE TTOKA3aTENN YIKOCHCTEMBI

75 DKOJOTHYECKHEe MUPaMHIbI

76 N3menenns cooOIecTB — CYKIIECCHHI

77 [IpupoaHbIe 3KOCUCTEMBI. DKOCHUCTEMBI
03ep 1 peK. DKOCUCTEMbI MOpEil U OKEaHOB

78 [IpupoHbIE S5KOCUCTEMBI. DKOCUCTEMBI




TYHJAP, JIECOB, CTEIIEH, ITYCTHIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI

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

81 OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
HKOCHUCTEMAX
MexaHu3Mbl BO3AEHCTBUS 3arpsi3HEHUI

82 pa3HBIX TUIIOB HA CYOOPTraHU3MEHHOM,
OpPTraHU3MEHHOM, MOMYJISIIUOHHOM U
KOCHCTEMHOM YPOBHSIX

83 buocdepa — obmemianerapHas 06009Ka
3emnn

84 VYuenue B. U. Bepnaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouochepsl

86 KpyroBopotsl BeliecTs u
OMOTeOXUMHUECKUE IIUKIIbI

87 3oHanbHOCTH Ouochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 6uOCheps!

89 DKOJIOTHYECKHE KPU3UCHI U UX TPUUHHBI

90 BosneticTBue genoBeka Ha 6nochepy

o1 AHTpPONOr€HHOE BO3/ICUCTBHE HA
paCTUTENbHBIN U JKUBOTHBIM MU

92 Oxpana mpupoabI

93 OCHOBHbBIE IPUHIIMIIBI YCTOHYUBOTO




Pa3BUTHA YCIIOBCUYCCTBA U ITPUPOIbL

PaI_[I/IOHaJ'H:HOG IIPpUPOAOII0JIBL30BAHUE U

94 COXpaHEHHE OMOJIOTHIECKOTO 1
pa3zHooOpa3us 3eMiaun

95 0"606meHI/Ie 1o TemMe «MHUKPOIBOIOLHUS U 1
e€ pe3ysIbTaThD»

96 Q§06meHHe 1o TeMe «MaKpo3BOJIIOLUS U 1
e€ pe3ysIbTaThl»

97 O6o06mienue no Teme «IIpoucxoxaenue u 1
pa3BUTHE )XU3HU HA 3eMIIe)

08 Oo6o06menue no Teme «IIpoucxoxacHue 1
YeJI0BEKa — aHTPOTIOTCHE3)

99 O060061IeHre 1o TeMe «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHSX OPTaHH3MOBY

100 O600menue mo Teme «OpraHu3Mbl U cpeia 1
oOuTaHUSN

101 O606meHIEe o TeMe «DKOJIOTUS BUJIOB U 1
TIOTTYJISIIIH I

102 O600mmenue mo Teme «buocdepa — 1
rJI00abHast IKOCUCTEMAY)

OBIIEE KOJIMYECTBO YACOB I10 102 75

[TPO'PAMME







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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






