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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ydeOHOMYy mpenMery "buomorus" (mamee - Ouojorus) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3paboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii Deneparum,
dI'OC COO, Konnenuuu mnpenofaBaHus ydeOHoro mnpenmera «buonorus» u
OCHOBHBIX TIOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusi» yray6nénnoro ypoBHs usydenus (10-11
KJIACChI) SIBNISICTCSI OJIHUM M3 KOMIIOHEHTOB IpeaMeTHou obnactu «EcrecTBeHHO-
HayuHble mpeameTb». CornacHo mnonoxeHusM DOIOC COO mnpoduibHbIe
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
nuddepentipann  oOy4eHUsT Ha YpOBHE CpEAHEro ooOiiero oOpa3oBaHUA U
IpU3BaHbl OOECHEUUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIUM, CPEIHUM
O0IIMM, CpEeHUM MPO(EeCCHOHAIBHBIM U BBICIIUM 00pazoBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE pelIeHUE 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIIUX
3a/lay, CBS3aHHBIX C MpodopueHTanuerdn oOydarouxcsi U CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM O0JIACTHM HAyYHOI'O 3HAHHWA, CBA3aHHOIO ¢ OHMOJIOTHEH,
MEIUIMHON, 3KOJIOTUEH, ICUXOJOTUEHN, CIIOPTOM WIJIM BOEHHBIM JIEJIOM.

[Iporpamma mo yueOHOMY mpeaMery "buosorus" naétr mpeactaBieHUE O
Heau M 3aJayax HM3ydeHus ydyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeaessieT o0si3aTesibHOE (MHBAPUAHTHOE) MTPEAMETHOE COAEpKaHue, €ro
CTPYKTYpUpOBaHHE IO pa3leiaaM U TeMmaM, paclpeleleHHe IO Kiaccam,
PEKOMEHJIyeT TMOCJIEe0BAaTeIbHOCTh M3YYEHHUs Y4YeOHOro Marepuaja ¢ Y4ETOM
MEXMPEAMETHBIX W BHYTPUIIPEAMETHBIX CBA3€H, JIOTUKM y4eOHOro mpoliecca,
BO3PACTHBIX OCOOEHHOCTEeW oOyuwaromuxcsi. B mporpamme 1o Ouosioruu
pealin30BaH MPUHIUI MPEEMCTBEHHOCTH C M3yY€HUEM OHOJOTMM Ha YpPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyiarojaps 4YeMy  IPOCMATPUBACTCS
HAIpaBJIEHHOCTh Ha  MOCJENYyIOIIee pa3BUTHE  OMOJOTMYECKUX  3HAHMM,
OPUEHTHPOBAHHBIX Ha (POPMHPOBAHME €CTECTBEHHO-HAYYHOTO MHPOBO33pPEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTaBICHUNA O 370pOBOM 00pa3e >XKHU3HHU, Ha
BOCIHUTaHUE OEpPEKHOrO0 OTHOIICHUST K OKpyKalollel mnpupoaHoi cpeae. B
nporpaMme Mo OHMOJIOTMM TakKKe IMOKa3aHbl BO3MOXKHOCTH Y4Y€OHOro NperMeTa
«buonorusiy B peanuzanuu  TpedboBanuit PIOC COO Kk MIaHUPYyEMBIM
JUYHOCTHBIM, METANpeAMETHBIM W TMPEAMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(GOpMUPOBAHUN OCHOBHBIX BHJIOB Yy4€OHO-TIO3HABATEJIIbHON  NE€ATEIbHOCTH
oOy4aromuxcss MO0 OCBOCHHUIO COACpX aHHUS OHOJIOTMYECKOro 0Opa3oBaHMsS Ha
YpOBHE cpeaHero o0miero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeHEro o0Iero oopasoBaHus
3aBepuiaeT Ouojoruueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha
paciiMpeHre U yriayOsieHue 3HaHMM OOyYaroIIMXCs O KMBOM MpPUPOJE, OCHOBAaX
MOJIEKYJIIPHON W KJIETOYHOM OHMOJOTMH, SMOPHOJOTUA W OHOJOTUU PpPa3BUTHA,
TE€HETHKH, CEJIEKIIMU, OMOTEXHOJIOTUU, IBOJIOIIMOHHOTO YYEHUS U DKOJIOTHH.
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Nzyuenne yueOHOro mnpeamera «buomorus» Ha yriyOJleHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K IMOCIEAYIOIIEMY IOJIYyYEHUIO
Ouonornyeckoro  oOpa3oBaHMsl B By3ax M OpraHu3alusX CPEIHEro
npodeccruonanbHoro oopazoBanusa. OCHOBY €ro coJiepKaHusl COCTaBIISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYECHUH  OOYyYaIOIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3/ejoB OMOJIOTMM HAa YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TOJy4aroT pa3BuTue. Tak,
pacmiupeHbl U yriayOneHbl OHMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIIMWX 3aKOHOMEPHOCTSAX JKU3HH,
JOTIOJTHUTENBHO BKIIOYEHBI OMOJIOTMYECKUE CBEAEHUS IPUKIAJTHOTO U IIOMCKOBOIO
XapakKTepa, KOTOPble MOXHO HCIIOIb30BaTh KaK OPHUEHTHPHI JJIsl MOCIEIYIOUIErO
BbIOOpa mpodeccun. Bo3mokHa Takke HMHTErpanusi OMOJOTHYECKUX 3HAHHUH C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
($u3MKH, XUMHH, Teorpaduy 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydeOHOMYy mnpenmery "buosorus" oTpaxkaer
CUCTEMHO-YPOBHEBBI U 3BOJIOLUUOHHBINM MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CorylacHO UM, U3y4YarOTCsl CBOKCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUISl dKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, 3BOJIOLMH OPraHMYECKOro MUpa Ha 3eMile,
COXpaHEHHUs OMOJOrMYECKOro pasHooOpa3zus IuiaHeTrol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOH OWOJIIOrMH, SMOpPHOJIOTUU U
OMOJIOTMU PA3BUTUS, T€HETUKU W CEJIEKUUH, OMOTEXHOJOTMU U CUHTETHYECKOU
OMOJIOrMH, aKTyalH3UPYIOTCS 3HAaHHUS OO0y4arolUXcs MO OOTaHUKE, 300JI0THH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce u3ywaroTcs SBOJIIOLHUOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U yYeHHUE 0 Ouocdepe.

VYueOnsiii npeamer  «buonorus»  mpu3zBaH  00€CHEUUTh  OCBOEHUE
O0Oy4aroIMMHUCs OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, IPUHIIUIIOB U MPaBHI,
JIe)KAIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHHHM, MHOT000pa3MM MU OCOOCHHOCTSX KIETKHM, OpraHu3Ma, MOMYJIsIuH,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCIIEIOBaHMSIX B OMOJIOTUH, MPUKIAAHBIX aCTIEKTaX OMOJOTrHYecKuX 3HaHUM. J1Jis
pa3BUTUSL M TOJAEpXKaHUS HHTepeca oO0ydarommxcs K OHOJIOTMH Hapsay co
3HAYUTENIbHBIM 00BbEMOM TEOPETHUECKOI0 MaTepHalia B COAECPKAaHUU MPOTrPaMMBbl
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M PAa3BUTHS
TOM WM MHOW o0nacTh OWONOTMH, BKIAJOM OTEYECTBEHHBIX M 3apyOeixHBIX
YUEHBIX B PEILICHUE BAKHEUITUX OMOJIOTMYECKUX U SKOJOTUYECKUX TTPOOIIEM.

[enp uzyuenus yueOHoro npeamera «buosnorus» Ha yriiyoJIEHHOM YPOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJIbHOMN
OpraHu3allid >KUBBIX CHUCTEM pa3HOrO paHra M NPUOOPETEeHHE YMEHH
WCIIOJIb30BaTh TH 3HaHUS B (DOPMUPOBAHUM MHTEpeca K OnmpenenéHHoil o0aacTu
poeCCHOHANILHON NIeATETbHOCTH, CBSI3aHHOW C OMOJIOTHEH, WM K BBIOOPY
y4eOHOTO 3aBEICHHUS IJIs1 TPOIOJDKEHUS OMOJIOTHYECKOTO 00pa30oBaHusI.

Joctmxenne 1enu u3ydeHus yueOHoro mnpeamera «buosorus» Ha
yriyOIE€HHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CIeIYIOIINX 3aa4:
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OCBOCHHE OOYYArONTUMUCS CUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiiax, COCTABISIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOCHHOCTSX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISALHNs, B, OMOTE01EeH03, OMocdepa); 0 BELIAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH;

O3HAKOMJICHHE OOYYaIOMIMXCSI C METOJAMH TO3HAHHS >KUBOW MPUPOIBI:
UCCJIEIOBATENCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOW OHOJOTHH, SMOpPUOJIIOTMM U OWOJOTMM pPa3BUTHUS, TEHETHUKU U
CEeNIeKIIMM, OWOTEXHOJOTUU U CHHTETHYECKOW OHOJIOTHUH, TMaJeOHTOJIOTHH,
DKOJIOTHUH);  METOAAaMH  CaMOCTOSITEIPHOTO  TPOBEICHHUS  OMOJIOTHUYECKHX
WCCIeNOBaHN B Jjabopatopun W B mpupone (HaOmoaeHWe, HW3MEpEHUeE,
AKCIIEPUMEHT, MOJICTTUPOBAHHE);

OBJIaJIcHHE OOYYAIONIMMUCS YMEHHUSIMHU: CaMOCTOATEIbHO  HAaXOIWTh,
aHAJIM3UPOBATh U HCIOJIb30BaTh OWOJIOTHYECKYI0 HHGOPMAIIHMIO; TOJIb30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM U  COIMATbHO-PKOHOMUYECKHMMH U  SKOJOTUYECKUMHU
npoOjeMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH MEATEITLHOCTH 10
OTHOILIEHUIO K OKpYXarollel NpupogHOU cpene, COOCTBEHHOMY 30pPOBBIO U
3JOPOBBI0  OKPY)KAIOIIMX JItOJIeH; OOOCHOBBIBaTH U  COONIOAATH  MEpPbI
npoHIaKTUKKA MH(QEKIIMOHHBIX 3a00J€BaHUl, MPAaBUIIa MOBEACHUS B MPUPOJIE U
oOecrieueHus: 6€30MacCHOCTH COOCTBEHHOW >KU3HEIEATEIbHOCTH B UPE3BBIYANHBIX
CUTyallUsiX TMPUPOAHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTephu30BaTh
COBpEMEHHBIC HAyYHBIE OTKPBITUS B 001aCTH OMOJIOTHH;

pa3BuTHE y 00YYaIOIMINXCSl HHTEIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEM
B TMPOIECCe 3HAKOMCTBA C BBIJAOIIMMUCS OTKPBITUSIMH W COBPEMCHHBIMHU
UCCJICIOBAHUSIMU B OHMOJIOTUM, PEIIAEMBIMU €10 MPOOJeMaMH, METOJI0JOTHEN
OMOJIOTMYECKOT0 UCCIIEIOBaHMS, MIPOBEICHUS AKCTIEPUMEHTAIIbHBIX
WCCJICIOBAHUM, PEIICHHs] OMOJIOTHYECKUX 3a7a4, MOJICIUPOBAHUS OMOJOTUYECKUX
00BEKTOB U MPOIIECCOB;

BOCIIUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJC B
IIEJIOM M K OTJICJIbHBIM €€ 00beKTaM U sIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUECKOH,
TeHETHYECKOM TPaMOTHOCTH, OOINEeH KyJIbTypbl TOBEJACHUS B MPHUPOJE;
WHTETPAllMHA €CTECTBCHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHne  OOyJaroIMMHCS  KOMIIETEHTHOCTH B pallMOHaJIbHOM
MIPUPOJIOTIOIB30BaHUN (COOJIIOICHUE TIpaBUJI TOBEICHHUS B TIPUPOJE, OXPaHbI
BUJIOB, KOCUCTEM, OHMoc(ephl), COXpaHEHUHU COOCTBEHHOTO 3I0POBbS U 370POBbS
OKpY)Karolux Jrojged  (coOmromeHuss Mep npodriakTuku — 3a0o0JieBaHUM,
oOecrnieueHrne O€30MacCHOCTH KHU3HEACITETPHOCTH B UYPE3BBIYAMHBIX CHUTYaIUAX
OPUPOAHOTO ¥  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMONOTUYECKUX 3HAHUM U YMEHUN B TOBCEAHEBHOM JKU3HU;

CO37aHME  YCIOBMW  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYYAIOIUMHUCS
VIH/INBU1yaJIbHOU oOpazoBarenbHON TPAaEKTOPUHU, CIOCOOCTBYIOIIEH
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NOCIEAYIOUEMY NPOPECCHOHATBHOMY CaMOOIPEICICHNUI0, B COOTBETCTBUH C
WH/IMBUIYIbHBIMU HHTEPECAMH U TTOTPEOHOCTSIMU PErHoHa.

OO1ee 4ncao 9acoB, OTBEICHHBIX HA M3ydeHUE OMOJIOTMH Ha YIIIyOJIEHHOM
ypOBHE cpeaHero oobiero oopazoBanusi, coctasisier 204 yaca: B 10 kimacce — 102
yaca (3 yaca B Hezienmo), B 11 kimacce — 102 gaca (3 yaca B Heemio).

Ot6op opraHu3anoOHHBIX (OPM, METOJOB M CPEIACTB OOydUEHHUs OHOJIOTHH
OCYIIIECTBISIETCS C YU4ETOM CHEIHM(HUKU €ro CoAepKaHWsS W HANpaBICHHOCTH Ha
IpOAODKeHHE OHOJIOTMYECKOTO 00pa3oBaHUsl B OpraHH3alUsaX CpPEIHEro
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUAI.

OO0s13aTeNIbHBIM YCIOBHEM MPU 00y4YeHUN OUOJIOTMH Ha YTIyOJIEHHOM YPOBHE
SBIISIETCS TIPOBEJCHUE JIA0OpaTOPHBIX M MpakTUYecKux pabor. Taxxke ydactue
0Oy4aroluxcs B BHINOJHEHUH MPOEKTHBIX U y4eOHO-MCCIIEN0BATENBCKUX PadoT,
TEMaTHUKa KOTOPBIX  OMPEIENSACeTCS y4YUTeIeM Ha OCHOBE HMEIOIINXCS
MaTepUaIbHO-TEXHUUYECKUX PECYpCOB M  MECTHBIX MPHUPOIHBIX  YCIOBHUH.
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COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HayKa

CoBpeMeHHas OHOJ0rus — KOMIUIEKCHas Hayka. KpaTkas nucropust pa3BUTHS
Ovonornu.  buonormdyeckue HayKd M HM3y4aeMble MMHU  MPOOJIEMBI.
@yHIaMEHTaJIbHbIC, NPUKIAAHBIE W IIOWCKOBBIE HAy4YHbIC HCCICIOBAaHUS B
OHOJIOTHN.

3HaueHue OMoJoruu B OPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOM
kaptuHbl Mmupa. IIpodeccun, cBszanHbie ¢ Ouosoruei. 3HadyeHUE OHOJIOTHH B
MPAKTUYECKOM JIESITEIBHOCTH YEJIOBEKA: MEIULIMHE, CEJIbCKOM XO3SICTBE,
IIPOMBIIUIEHHOCTH, OXPaHe MPUPOJIBI.
JemoHcTpanuu
[Toptpetsl: Apuctorensb, Teodpacr, K. Jluaneit, XK. b. Jlamapk, Y. [apsuH, V.
I'apseit, I'. Mennens, B. U. Bepuanckuit, 1. 11. [Tanos, U. 1. Meunuxkos, H. 1.
Bagunos, H. B. Tumodees-Pecosckuii, JIx. Yorcon, ®@. Kpuk, /I. K. bensies.
Tabmuubl U cxembl: «CBs3b OHMOJIOTMM C JpyrUMU Haykamu», «Cucrema
OMOJIOTUYECKHUX HAYK.

Tema 2. 7KuBble cucTeMbl M UX U3YyYCHHUE

XuBble cucTeMbl Kak OpeaMer u3yyeHus Ouonorud. CBONCTBA JKHUBBIX
CUCTEM: €IMHCTBO XHMMHUYECKOIO COCTaBa, JUCKPETHOCTb W LEIOCTHOCTD,
CJIO)KHOCTb M YHOPSJAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTH, CaMOOpraHu3alus,
CaMOBOCIIPOU3BEECHUE, PA3APAKUMOCTb, U3SMEHUYUBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHv3aldu JKHUBBIX CHCTEM: MOJIEKYJSPHBIM, KIIETOYHBIN,
TKaHEBBIH, OPTaHU3MEHHBIM, MOIYJISILIUOHHO-BUI0BOM, 3KOCUCTEMHBIN
(bmoreonenoTnyeckuit), OmochepHniii. Ilporecchl, MPOUCXOAAIINEC B IKHUBBIX
cucremax. OCHOBHbIE Tpu3HAKW >kuBOro. JKu3Hp Kak (opma cyliecTBOBaHUS
Marepun. Hayku, n3yyaromue KMBbI€ CUCTEMBI HA PA3HBIX YPOBHIX OPraHU3ALUU.

N3yuenue XuBbIX cucteM. Metoasl Ouosiornueckoid Hayku. HaGmonenue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMAaTU3alus, MeTaaHanus. [loHsaTue o 3aBUCMMON 1
He3aBUCUMOM mniepeMeHHOW. [lmaHmpoBanue »skcnepumenta. IlocraHoBka wu
npoBepka rumnote3. HyneBas rumnotesa. [lonsitue BIOOPKH M €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonornueckux JaHHbIX. OIll€HKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynpraroB. [IpUunMHBI UMCKaXEHUs PE3YJIbTATOB JKcnepuMeHTa. [loHAThe
CTaTUCTUYECKOTO TECTA.
JlemoHcTpanuu
Tabmumpl u cxembl: «OCHOBHBIE MPU3HAKU KU3HWY», «bHoJIOrnueckre cucteMsly,
«CBoiiCTBa KMBOM MaTepum», «YPOBHH OpPraHU3alMM KUBOW MPUPOABDY,
«CTpoeHue KUBOTHOM KIETKW», «TKaHW KUBOTHBIX», «CHCTEMBI OpraHoB
YeJI0BEYEeCKOro opranusmay, «buoreonenos», «buocdepa», «Meronpl u3ydeHus
YKUBOU TIPUPOIBI».
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O6opynoBanue: mabopatopHoe O0OOpyIOBaHWE Il TMPOBEACHUS HAOIIOJCHUH,
U3MEPEHUN, IKCIIEPUMEHTOB.
IIpakTnueckas padora «lcnosp30BaHHE PA3IUYHBIX METOJIOB MPH H3YYEHUHU
YKUBBIX CHCTEM.

Tema 3. buoJsiorust KjieTku

Knerka — crpykTypHO-QYHKIMOHANbHAS €IuHUIA >KuBoro. Mcropus
oTKphITHS KJIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. I1IBanH,
M. Ilneiinen, P. BupxoB). OCHOBHbBIE NOJIO)KEHUS] COBPEMEHHOW KJIETOYHON
TEOPHH.

Metoapl  MOJEKYISIPHOM W KJIETOYHOW  OWUOJOTUM: MHUKPOCKOMUS,
xpomatorpadus, 37mekTpodope3, METOJ MEUEHBIX aToMOB, AU(epeHInaIbHOe
neHTpudyrupoBaHue, KyJIbTHBUPOBAHUE KIETOK. M3yuenue ¢huxcuposanmvix
K1emokK. DIEKTpOHHAasi MUKpockonus. Kougoxanvruas muxpockonus. Bumanvnoe
(npudicuznenHoe) uzyueHue Kiemox.

JemoHcTpanuu
[Toptpetsl: P. I'yk, A. JleBenryk, T. [lIBann, M. llIneitnen, P. Bupxos, K. M. bap.
Tabmuubr u cxembl: «CBETOBOM MHUKPOCKOM», «IJNEKTPOHHBI MHKPOCKOID,
«HcTopus pa3BUTHS METOJOB MUKPOCKOTIUIY.
OOopynoBaHue: CBETOBOM  MHKPOCKOI, MHUKpOINpENapaTrbl  pPacTUTENbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.
IlpakTnueckass  padora  «/3ydeHue METOAOB  KJIETOYHOM  OHOIOTUH
(xpomarorpadus, anektpodope3, auddepeHanbHoe EeHTPUGYTHUPOBAHUE,
ITLIP)».

Tema 4. Xumuueckasi opranm3alnus KJICTKH

XUMHYECKHN COCTaB KIETKH. Makpo-, MUKPO- M YJIbTPAMUKPOIIEMEHTHI.
Bozma m e€ posp Kak pacTBOPHUTENSA, PEAreHTa, y4acTHE B CTPYKTYpPUPOBAHUU
KJIETKH, TEIUIOPETYISIuu. MuHepanbHble BEIIECTBA KJIETKH, UX OHOJIOTHYECcKas
poJib. PoJib KATHOHOB ¥ AHUOHOB B KJIETKE.

Oprannueckue BelleCTBAa KIETKU. buosnormdeckue mnonumepsl. benkw.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoil MoJekynbl. [lepBuunas
CTpyKTypa Oeika, MenTuaHas CBsi3b. BTopuuHas, TpeTWyHas, YeTBEpTUUHAS
CTpykTypbl. Jlenarypamms. CoiictBa OenkoB. Kiaccudukamuss  OGenKoB.
buonornueckue pyHkmuu 6€IKOB. [lpuonsi.

YrineBoabl. Momnocaxapuzpl, JICaxapubl, OJIMTOCAXAPUbI u
nonucaxapuabl. OOmmMiA miaH cTpoeHuss M (QU3HKO-XMMHYECKHE CBOMCTBA
yraeBoAoB. buonornueckue GyHKINU yTIE€BOAOB.

Jluuael.  TmapodunsHO-THIpOdOOHBIE  cBoiicTBa.  Kiaccudukarus
munuaoB. Tpurmuuepuabl, Qoc@oaunuiasl, BOCKH, CTEpOuIbl. buoiormyeckue
bynkuun aunuaoB. OOmMe CBOHCTBA OMOJOTMYECKUX MEMOpaH — TEKY4decCTb,
CIOCOOHOCTh K CAMO3aMbIKaHHUIO, TOJTYTIPOHHUIIAEMOCTb.

Hyxneunoseie kucnotel. [IHK n PHK. CTpoeHne HyKIEMHOBBIX KHCIOT.
Hyxneorunpl. Ilpunnun kommiementapuoct. IIpaBumo Yapradda. Ctpykrypa
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JIHK — nBoiinas cnmpans. Mectonaxoxnenue u Oouonorndeckue pynakmuu JTHK.
Buasl PHK. ®yukunu PHK B kiieTke.

Ctpoenue Mosekysnbl AT®. Makposprudeckue cBsizu B Mosekyie ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUUKU, UX (DYHKIIMH B
kietke. /Jlpyeue wuyxneozuompugocgpamovr (HT®P). CexenupoBanue JIHK.
Memoowl eenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CtpykTypHas OUONOTHS: OMOXUMUYECKHE U OMOpU3NUECKUE HCCIIeIOBAHUS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYpbl OHOMONEKyNI. Mooenuposanue
CmMpyKmypbol U OyHKYull OUOMONEKYN U UX KOMHIeKcos. KomnviomepHulil ouzatin u
opeaHudeckull cunmes GUOMOJIEKY]L U UX HENPUPOOHBIX AHATLO208.

JleMoHCTpanumn
[Toptpersr: JI. Ilomuur, Ix. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®panxnun, O.
Conrep, C. [Ipy3unep.
Huarpammsel: «PacnpeneneHne XUMHUYECKUX 3JIEMEHTOB B HEXKHUBOU MPHUPOIE»,
«Pacripenenenue XuMUYECKUX 3JIEMEHTOB B KUBOW MPUPOJIEH.
Tabmuubr u cxembl: «llepuoguyeckas TaOIUIAa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKyJbl BOIb», «BemectBa B coctaBe OopraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKybl», «CTpoeHHE MOJIEKYI
yrieBooBy, «CTpoeHre MoyeKyn JUnuaoB», «HyKIEeMHOBBIE KHUCIOTBIY,
«Ctpoenue Monekyiasl ATO».
OOopynoBaHHE: XUMUYECKASI TOCYAa U 000PYI0BAHUE.
JlaGopaTopnasi padora «OOHapyxeHUE OCJIKOB C IMOMOIIBI0O KayeCTBEHHBIX
pEaAKLIHIN.
JlaGoparopHas pabdora «lccienoBaHue HYKJIECHMHOBBIX KHCIIOT, BBIICICHHBIX U3
KJIETOK Pa3JIUYHBIX OPTaHU3MOB).

Tema 5. CTpoenne 1 QyHKIUUM KICTKH

Tumel KIETOK: »yKapuoTHYecKass M mpokapuothueckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

CrpoeHue mpokapuoTHYeCKOoW KieTkH. KieTouHnas cTeHka OakTepuii u

apxeu. OcobenHoctu CTpoeHusi  reTepoTpodHO W aBTOTpPOPHOU
MPOKAPUOTUYECKUX KIETOK. MECTO U POJIb MPOKAPUOT B OMOIIEHO3AX.
Crtpoenue u (GyHKIIMOHUPOBAHUE AYKapUOTHUECKON KJICTKH.

[Mnazmatuueckass wmemOpana (mmasmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpaHbl. TpaHCHOPT BEIIECTB uepe3 IIa3MaTUYECKyH0 MeMOpaHy: MacCUBHbBIN
(muddysus, obneruénnas auddysus), akTUBHBIA (NEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). Ilomynmponunaemocts MemOpanbl. Pabota Hatpuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, ¢aroruros3. Dk3ouuTo3. Kierounas
cteHka. CTpykTypa ¥ GyHKIIMHU KJIETOYHOW CTEHKH pacTeHU, TpuOOB.
[uronna3ma. [luto3ons. [{utockener. JABuxenne uurormiazmel. OpraHou bl
kietkn. OmHOMeMOpaHHBIE OPTaHOWIBl KIETKH: JHAOIUIAa3MAaTHYeCKash CeTh
(BIIC), anmapart T'ombmku, JTU30COMBI, UX CTpoeHHE W (yHKIHMH. B3anmMoCBS3b
OJTHOMEMOPAHHBIX OPTraHOUAOB KieTKH. CTpoeHHE TPaHYISIPHOTO PETHKYJIyMma.
Mexanusm nanpasnenus oeakos ¢ IIIC. CuHTEe3 pacTBOpUMBIX OenkoB. CHHTE3
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KJIETOYHBIX ~ MeMmOpaH. [mankuii  (arpaHynsipHbIA) — 3HIOMJIA3MATUYECKUN
petukynyM. CekperopHas ¢yHkius anmnapata ['onsmku. Moougurkayus 6enxos 6
annapame [ onvoxcu. Copmuposka 6enxkos 6 annapame [ onv0xcu. Tpancmopt
BEILIECTB B KJIeTKE. Bakyonn pacturenbHbIX KieToK. Knerounsiii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOWABI  KIETKW:  MUTOXOHJPUHW,  IUIACTHUJBIL.
IIpoucxoacoenue mumoxonopuii u naracmuo. Cumouocenes (K.C. Mepeockosckuti,
JI. Mapeynuc). Ctpoenue U (yHKUMHW MHUTOXOHIpuM U rmuiactul. [lepBuunsle,
BTOPUYHBIE U  CIIOXKHBIE  IJIACTUABl  (OTOCHHTE3UPYIOUINX  DYKapHUOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEMKOIIIACTHI BHICIIMX PACTEHUMN.

HememOpannsie opranoussl kinetku CTpoeHre U PyHKIMA HEMEMOpPaHHBIX
OpraHOUJI0B KJIETKU. Pubocomsl. IIpomeosicymounvie Qunramenmul.
MuxkpodunamenTsl. AxkmuHosvie Mukpoguiamenmol. MBIIIEYHBIE  KIETKH.
Axmunosvie KOMNOHeHmMbl HeMbluleyHblX Kiemox. MukpoTpyoouku. KierouHsii
neHTp. CrTpoeHHe U JBUKEHHE JKITYTUKOB M pecHUYeK. MUKpOTpyOOouKu
nuToruiasmel. LleHTpuons. benxku, accoyuuposanuvie ¢ MuKpopuiameHmamu u
muxpompybouxamu. Momopnvle Oenxu.

SAnpo. Obosouka sipa, XpoMaTHH, KapuoIIa3Ma, SAPHIIIKA, KX CTPOSHUE U
¢byHkun. SnepHeiii O0enkoBbli MaTpukc. IIpocTpaHCTBEHHOE pPacHOJIOKEHHE
XpOMOCOM B HUHTep(azHOM sape. Iyxpomamur u 2eemepoxpomamut. benxu
XpOMaTuHa — THUCTOHBI. Jlunamuxa sdepHou 00010YKU 6 mumose. oepmbiii
Mpancnopm.

Kinerounsle BkitoueHnsa. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JleMoHCcTpauumn
[Toptpetsr: K.C. MepexkoBckuii, JI. Maprynuc.
Tabnuiel 1 cxembl: «CTpoeHHE SYKAPUOTUUECKOM KIIeTKN», « CTPOCHUE KUBOTHOM
KIeTKn», «CTpOoeHUE pPacTUTEIbHOM KIETKW», «CTpOEHHUE MHUTOXOHAPUMY,
«Anpo», «CTpoeHne NPOKAPUOTUIECKOUN KIIETKNY.
OOopynoBaHue: CBETOBOM  MHKPOCKOI, MHUKpOINpENnapaTrbl  pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpPOIIpEenapaThl OaKTepUabHBIX KIETOK.
JlabopaTtopHast pabora «/3ydeHue CTpoeHus KJIETOK Pa3Iu4HbIX OPraHU3MOBY.
IMpakTuyeckas padora «3ydyeHne cCBOMCTB KJIECTOUYHON MEMOPAHBD.
JlaGopaTopnass pabora «lcciaegoBanue I1a3MojiM3a W JIETUIA3MOJIM3a B
PaCTUTENBHBIX KIETKAX).
IIpakTuyeckas padora «M3yueHue ABMKEHHUS LMUTOIJIA3Mbl B PACTUTEIBHBIX
KJIETKaX».

Tema 6. O0OMeH BeleCTB M NPeBpallleHUE JHEPIUH B KJIETKe

AccUMWIIALIASL. U JUCCUMWIISIUS — JIBE€ CTOPOHBI MeTabonm3ma. Tumsl
oOMeHa BeHIECTB: AaBTOTPO(PHBIA M TeTepoTpodHBIA. YwyacTue KHUCIOpOJa B
OOMEHHBIX TIpoIleccax. OJHEpreTuueckoe oOecrnedyeHue KIETKU: MpeBpalleHue
AT® B 00MeHHBIX Tporieccax. PEepMEHTATUBHBIM XapaKTep PEaKIuil KIETOYHOTO
Merabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUS.
Kodepmentsl. OTinnuust pepMEHTOB OT HEOPraHWYECKUX KaTajau3aTopoB. bemku-
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aAKTUBATOPHI M OCNKU-UHTHOUTOPHI. 3aBUCHUMOCTH CKOPOCTH (DEpMEHTATUBHBIX
peaKkiuil OT pa3INYHbIX PAKTOPOB.

[lepBUYHBII CHUHTE3 OpPraHWYECKUX BEIIECTB B KieTke. DOTOCUHTE3.
AHOKCcuceHHbIll U OKcuceHHblll pomocunme3 y obaxkmeputi. Ceemocoouparoujue
nUSMeHmMbl U NUSMEeHMbl PeakyuoHHo2o yermpa. Poib XJI0poriacToB B mpolecce
dbotocunTe3a. CBetoBas u TeMHOBas ¢aszpl. Pomoovixanue, Cs., C4. u CAM-munwvi
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusHue pa3nuuHbX (HaKTOPOB
Ha CKOpOCTh (poTocuHTE3a. 3HAUYCHNE (POTOCUHTE3A.

XeMOCHUHTE3. Pa3noobOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpuuLIUpyromue OaKTepuH, XKele300aKTepur, CepoOaKTEepHH, BOJOPOIHbBIC
OakTepuu. 3HAYEHHUE XEMOCHUHTE3a.

AHaspoOHbie opranu3mbl. Bumbl Opoxenus. [IpoaykTel OpokeHUS W UX
WCIIOJB30BAaHUE YETOBEKOM. AHa’poOHbIE MHUKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUU U BO3OYAUTENN OOJIC3HEH.

AspoOHBIe OpraHU3MBI. Otanbl SHEPreTUYECKOTO oOMeHa.
[ToaroToBuTeNbHBIN ATaN. [ TMKOIN3 — OECKUCIOPOTHOE PACIICTUICHUE TITIOKO3bI.

buonornueckoe OKUCICHUE, WK KJIETOYHOE JibIXxaHue. Poab MUTOXOHAPHIL B
npoiieccax ouonoruyeckoro okucienus. [{uknnueckue peakuun. OKUCIUTEIBHOE
dbochopunupoBanue. Ouepeuss memopanHo2o epadueHma npomoros. Cunmes
AT®D: paboma npomonuou ATD-cunmaszwi. [lpeumyiiecTBa a’poOHOrO IMyTH
oOMeHa BelleCTB nepea aHadpoOHbIM. DPGHEKTUBHOCTh SIHEPTETUUECKOTO OOMEHa.
JleMoHCTpanumn
[Toptpersr: JIx. Ilpuctmm, K. A. Tumwmpssze, C. H. Bunorpaackmii, B. A.
Ourensrapar, [I. Mutuenn, I'. A. 3aBap3uH.

Tabmuupel u cxembl: «DoOTOCHUHTE3», «IDHEpPreTHdecKuii odMen», «buocHHTE3
oenkay, «CtpoeHue hepMeHTay, « XEMOCUHTE3Y.

O6opynnoBaHue: CBETOBOM MHUKPOCKON, OOOPYJOBaHUE JUISI TPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOTIPETIapaToB.

JlabopaTtopnasi padora «/3yueHne KaTaIUTHIECKON aKTUBHOCTH (DEpPMEHTOB (Ha
pUMEpPE aMHJIa3bl MU KaTajasbl)y.

JlabopaTtopuasi padora «/3ydenne hepMEeHTATUBHOTO paCHICTUICHHS TIEPOKCHUIA
BOJIOPOJIa B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JlaGopaTopHasi padoTa «CpaBHeHHE MMPOIECCOB (POTOCHHTE3a U XEMOCHHTE3a.
JlaGopaTopHasi padora «CpaBHeHHE MPOIIECCOB OPOKECHUS U ABIXaHUS.

Tema 7. HacaeacrBennasi uHGopManus U peajn3anus eé B KIeTKe

Peakuuu maTpudHoro cuHrtes3a. [[puHIIUIT KOMIIJIEMEHTAPHOCTH B PEAKIUIX
MaTpUYHOTO CHHTe3a. Peanu3zanus HacinencTBeHHOW nHbopManuu. ['eHeTnueckuii
KOJI, €ro cBoucrTBa. TpaHckpunuus — wmaTtpuunbli cuHTe3 PHK. IlpuHnmms
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, aHTUIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 aykapuomuuecxou knemke. Hexooupyrowue PHK.

Tpancnsanus u e€ sranbl. Yuactue tpancnopTHeix PHK B 6nocuntese 6enka.
VYcnousi 6mocunte3a Oenka. KomupoBanwe amuHOKuCIOT. Pomb pubocom B
OouocuHTese Oenka.
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Cospemennvie npeocmasnenuss o cmpoenuu 2enos. Oprauuzanus reHoMa y
MIPOKApUOT U 3YKApHOT. Peryisius akTUBHOCTM I'€HOB Yy MNpOKapuoT. l'mmoresa
onepoHa (d. XKako0, XK. Mano). Monexynapuvie mexanusmovl 3KCnpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
MpoIIeCCOB B KieTke. KiieTounblil romeocTas.

Bupycel — HekiieTouHble (POPMBI )KU3HU U 0OJIUTraTHBIE Napa3uThl. CTpoeHue
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbll YUK
JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, o6akmepuoghazos.
Obpamnas mpanckpunyus, pegepmasa, uHmezpasa.

Bupycurie 3a601eBanus uenoBeka, UBOTHBIX, pactenuit. CITN, COVID-
19, conmanbHble U MEAUIIMHCKUE MTPOOIEMBI.

Buoungpopmamuka: unmezpayusi u anaiuz ooavuux maccusos («bigdatay)
CMpYKmypHuIx buonocudeckux oannvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
IIpoepammupyemvie hynkyuu denxos. Cnocobwvl 00cmasKu 1ekapcms.
JemoHcTpanuu
IToptpetsi: H. K. Konb1ios, /. Y. IBaHOBCKUIA.

Tabmuiel u cxembl: «buocuHTe3 Oenka», «l'eHeTHMUecKui Koma», «BHpYyChI»,
«baktepuodarm».
IIpakTnueckas padora «Co3naHue MOAEIH BUPYCA.

Tema 8. ) Ku3HeHHBIH IUKJ KJIETKH

Knerounslii nukn, ero mnepuoAasl W peryisinus. Matepdaza u MHTO3.
Oco0OeHHOCTH TMpOLIEcCOB, MpOTEKaIIUX B HHTepdaze. [loaroroBka KiIeTkH K
nenenuto.  I[IpecunteTndyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETHYECKHU U
MOCTCUHTETUYECKHUH (MPEMUTOTHYECKUI ) MepUObl UHTEP(A3bI.

Marpuunbeii cunrte3 JHK — pernmmkanms. [Ipuanuner permmkanuu JHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. Ctpoenue xpomocoM. Tenomepsl u
TeoMepaza. XPOMOCOMHBIM HaOOp KIETKHM — KapuOTHUIL. JIUTJIOWIHBIA W
rariouaHbId  HaOOpHl  XpoMocoMm. ['omonioruuHbie XpoMocoMbl. [losoBbie
XPOMOCOMBI.

Henenue kinetkn — Muto3. Cragud MHUTO3a U TMPOUCXOMSIINE B HHUX
npoueccel. Tumnbl MuTo3a. KaproknHe3 U UUTOKMHE3. bruonorndeckoe 3HadyeHUE
MHTO3a.

Perynamusa MutoTHdeckoro nukia kietku. [Iporpammupyemas KieTOuHas
rudesnp — arnomnTos.

Kinerounoe siipo, XpoMocoMbl, (yHKUIMOHAIbHAs T€HOMHKA. Mexanusmul
npoaughepayuu, ouggpepenyuposku, cmapenus u eudenu xiemokx. «l{ugposas
KllemKkay» — ououngopmamuyeckue mooeau GyHKYUOHUPOBAHUSL KILeMKU.
JemoHcTpanuu
Tabmuiel 1 cxembl: « KU3HEHHBIA UK KISTKN», « MuTO3», «CTpoeHne
xpoMmocom», «Permmukarus JTHK.

O6opynoBaHue: CBETOBOW MUKPOCKOII, MUKpOTIpenapaThl: «MUTO3 B KIETKax
KOPEILIKA JTyKa».
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JlabopaTtopHasi pabora «/3ydeHue XxpoMocoM Ha TOTOBBIX MUKPOIIpENapaTaxy.
JlabopaTtopnasi pabora «HabmoneHre MuTo3a B KJI€TKax KOHYMKA KOpeIlKa JIyKa
(Ha TOTOBBIX MUKpOIIpenapaTax ).
Tema 9. CTpoenne u GQyHKIMHM OPraHN3MOB
buonorunueckoe pazHooOpasue OpPraHu3MOB. OnHOKIIETOUHBIE,
KOJIOHHAJIbHBIE, MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH ~ CTPOGHHUS U KUBHENEATENBHOCTH  OJHOKJIETOYHBIX
opranu3moB. bakTtepuu, apxew, OJHOKJIETOYHBbIE TPUOBI, OJHOKJIECTOYHBIC
BOJIOPOCIH, APyrue NpOoTUCThL. KoJIOHNAIbHBIE OPTaHU3MBI.

B3anmocBsA3p 4acTeld MHOTOKJIETOYHOTO OpraHu3Ma. [KaHW, OpraHsl U
cucTeMbl opranoB. Opranusm Kak e1uHoe uenoe. I'omeocras.

Tkann pacreHunid. Tumbl pacTUTENBbHBIX TKaHeW: oOpa3oBaTeNbHasd,
MOKPOBHAs, MPOBOJASAIIAs, OCHOBHas, MexaHudyeckasd. OCOOEHHOCTH CTpOEHUS,
(GYHKIUI 1 pacnoIokKeHUs TKaHEH B OpraHax pacTeHUM.

TKaHW )KUBOTHBIX U Y€JIOBEKA. THIIBI JKMBOTHBIX TKaHEW: JNMUTEIMAJIbHASA,
COEMHUTENbHAs, MbllleyHas, HepBHas. OCOOEHHOCTH CTpPOEHUs, (PYHKUMHA U
pAacIIOIOKEHU TKaHEN B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbsl. BereratnBHble M TI'€HEpATHBHBIE OpraHbel pacTeHuil. OpraHsl U
CUCTEMBI OPTaHOB JKMBOTHBIX U yeoBeKa. DyHKIIMKA OPraHOB U CUCTEM OPIaHOB.

Omnopa tena opranu3moB. Kapkac pactenuil. Ckenersl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHyTpeHHMH ckeneT. CTpoeHune u
TUNBI COEANHEHUS KOCTEH.

JIBr>keHWe  OpraHW3MoOB. [I[BHJKEHME  OJHOKJIETOYHBIX  OpPraHU3MOB:
amM&00oUIHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IInranue opranusmos. Ilorjomenue BOABI, YIVIEKMCIONO Ta3a U
MHHEPAJIBHBIX BEIIECTB pacTeHusAMH. lIutaHue XKMBOTHBIX. BHyTpumosiocTHOE U
BHYTPHMKJIETOYHOE MHILEBapeHne. [IuTaHue NO3BOHOYHBIX JKUBOTHBIX. OTHENbI
NUIIEBAPUTENILHOIO TpakTa. IlumeBapurenbHble kenesbl. IlnmmeBapurenbHas
CHUCTEMA YEJIOBEKa.

Jpixanue opranu3sMoB. JlpiIxanue pacTteHuid. JlpIXaHWE€ KUBOTHBIX.
Huddys3us razoB yepe3 MOBEPXHOCTh KieTku. KoxkHoe abixanue. [lpixaTenbHas
noBepxHOCTh. JKabepHoe wu Js€royHoe pAbixaHue. JlpIxaHWE MO3BOHOYHBIX
JKMBOTHBIX M YEJIIOBEKA. OBOJIIOLIUOHHOE YCIOXXHEHHE CTPOEHHUS JIETKUX
MTO3BOHOYHBIX JKUBOTHBIX. JlpIXarenbHass cHCTEMa 4YeJlOBeKa. MexXaHu3M
BEHTWISIUMM JIETKUX Yy MNOTUL W MICKONUTAIONIMX. Perymamus IbIXxaHus.
JlprxaTenbHbIe 00BEMBI.

TpaHCrIOpT BEMIECTB y OPraHU3MOB. TpPAaHCIOPTHBIE CHUCTEMBI PACTEHUM.
TpancropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucremMa TIO3BOHOYHBIX JKMBOTHBIX M 4YenoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru KpoBooOpalieHus. IDBOJIOLUOHHbBIE
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YCIIOKHEHHUS CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. Pabora
cepala u €€ peryisiuus.

Beigenenue y opranusmoB. Beimenenue y pacteHud. Beinenenue y
KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Opranbl BblaesieHus. PuiupTpanus,
CeKpenusi U 00paTHOE BCAChIBAHME KaK MEXaHU3Mbl PabOThl OPTaHOB BBIJICICHUSI.
CBs13b MOJIOCTH TE€JIa C KPOBEHOCHOW M BBIICIIUTENIBHON cucTeMamu. Beinenenue y
MO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. Ctpoenne u (QpyHKIIMOHHpPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y UEIOBEKa.

3ammTa y OpraHu3MOB. 3allldTa Y OJHOKJIETOYHBIX OpraHu3MoB. CHopbl
OakTepuii M UUCThl MNPOCTEMINMX. 3alUTa Yy MHOTOKJIETOYHBIX pPAcCTEHUM.
Kyrtukyna. CpencrBa nacCUBHOM M XUMUYECKOM 3aIUThI. DUTOHIUIBI.

3amura 'y MHOTOKJIETOYHBIX >XKUBOTHBIX. [IOKpOBBI M HMX HPOU3BOAHBIE.
3amuTa opranu3Ma ot Ooje3Hed. UMmyHHas cucteMa uenoBeka. KietouHblii u
TYMOPJIbHBIA UMMYHHUTET. Bpokn€HHbli U npuoOpeTéHHbIN crenuduaeckuit
UMMYHUTET. Teopus KIOoHaJIbHO-celeKkTuBHOro ummyHnutera (I1. Dpnux, @. M.
beprer, C. Tonerasa). BocrianmurensHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHU.

Paznpaxxumocts u  peryisiius |y OpraHusMmoB. Pazmpaxumocts y
OJHOKJICTOYHBIX OpraHu3sMoB. Takcucel. PasgpaxuMocts U peryiasuus y
pacteHuil. PocToBeie BemecTsa U UX 3HaYCHUE.

HepBHas cuctema u pedaexkropHas peryisinuss y XuBOTHbIX. HepHas
CUCTEMA U €€ OTHEIbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX »XKMBOTHBIX. Pediexc u
pediekTopHas ayra. be3yclioBHBIE U YCIIOBHbBIE PE(DIICKCHI.

['ymopanbHas peryiasnus U SHAOKPUHHAsA CUCTEMA KMBOTHBIX M YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M WX TOPMOHBL. JlelicTBHE TOPMOHOB.
B3auMocCBs3p HEpBHOW M SHIOKPUHHOW cuCTeM. [ umoTanamo-runodusapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuubt u  cxembl: «OTHOKJIETOYHBIE BOAOPOCTN», «MHOTOKIETOUYHbIE
Bojopociny, «baktepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuit», «KopHeBble cuctembl», «CTpoeHHE CTEOs»,
«CTpoeHue JNHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YeOBEKay,
«IImmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

cuctrema», «HepBHas  cucrema», «Koxa», «Mpllmieunas  cucteMay,
«BpigenutenpHas cucteMma», «IHIOKPUHHAS cucTemMa», «CTpOeHHUE MBIIIIBIY,
«Ummynurtery,  «KuiiedyHomonocTHeie»y, «CxemMa  TMUTaHUS  PACTECHUNY,

«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpOCHHE THUAPHDY,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpOeHHE MO0XKIEBOro uepBsi», «HepBHas
cuctema peioy, «HepBHas cucrema rymku», «HepBHas — cucrtema
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npecMbikatomuxcs», «HepBHas  cuctema  nrumy, «HepBHas — cuctema
MJIeKonuTaromux», «HepBHas cuctema yenoBeka», «Peduexcy.
O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpOIMpenapaThl  OJHOKJIETOYHBIX
OpraHMW3MOB, MUKPOIIPENApPaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUJIEKIIMU
HACEKOMBIX, UTJIOKOXHUX, UBBIE 3K3eMIUIIPhl KOMHATHBIX pacTeHUM, repbapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opya0oBaHUE I JEMOHCTPAIMH MIOYBEHHOTO ¥ BO3IYIIHOTO MMUTAHUS PACTECHUH,
pacieruieHusi Kpaxmana U OeNKOB MoJ JAelcTBUEeM (pepMeHTOB, 000pyAOBaHUE
JUISL  IEMOHCTPAIIMM ONBITOB 10 HW3MEPEHUIO >KU3HEHHOW EMKOCTU JIETKUX,
MEXaHHU3Ma JIbIXaTeNbHBIX JBUXEHUW, MOJIEM TOJIOBHOTO MO3Ta Pa3IU4HbIX
YKUBOTHBIX.
JlaGopaTopHasi padora «/3ydeHne TKaHEW pacTECHUIN»
JlabopaTopHasi padora «/3yueHnue TKaHEeW )KUBOTHBIX»
JlaGopaTopHasi padora «/3yueHrne OpraHoB IBETKOBOT'O PACTEHUS

Tema 10. PazmHokeHUe U pa3BUTHE OPTaHU3MOB

@DopMbI pa3MHOXKEHHsI OPraHU3MOB: Oecroyioe (BKJIIOYasi BEr€TaTUBHOE) U
nosioBoe. Buael  0ecrosoro  pa3MHOXEHHUS:  IOYKOBAaHUE,  CIOPYISLUSA,
dbparmeHTans, KIOHHPOBaHUE.

[TonoBoe pasmuoxkenue. IlonoBbie kieTku, win ramersl. Meito3. Craguu
Mmeio3a. [loBenenne xpomocom B Meio3e. Kpoccuurosep. bruonornyeckuii CMbICI
M€i03a W TIOJIOBOro Ipouecca. Melo3 W €ro Mecto B KU3HCHHOM IIMKIIE
OpraHU3MOB.

[Ipen3aponpiimieBoe paszButue. [‘ameroreHe3 y KUBOTHBIX. [lojoBbIe
xene3bl. OO0pa3oBaHUE M Pa3BUTHE MOJIOBBIX KJIETOK. CIiepMaToreHe3 U OOreHE3.
CtpoeHue noJoBbIX KIETOK.

OmomoTBOpeHHEe HW  SMOPUOHAIBHOE pa3BUTHE KUBOTHBIX. CrocoObl
OIUIOJJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuyaibHOE pa3BUTHE OPraHW3MOB (OHTOTE€HE3). OMOpHOJIOTHUS —
HayKa O pa3BUTUU OPraHU3MOB. Mopgoecenez — 00Ha u3z 2nasHvix npodiIem
amopuonoeuu. Kouyenyus mopgocenos u mooderu mopghoeenesa. Craaun
AMOpUOTeHe3a )KUBOTHBIX (Ha mpumepe Jsaryuiku). Jpobnenue. Tumbl 1pobieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opobaenue. bracmyna, munvi
onacmyn. OCOOCHHOCTH JAPOOJICHUS MJICKONMUTAIOUIMX. 3apOJABIIICBBIC JIUCTKU
(ractpynsnus). 3akiiajika OpraHOB M TKaHEHW U3 3apOJIbIIIEBHIX JIUCTKOB. B3anmHoe
BIUSIHME 4YacTel pa3BUBAIOIIErOCs 3apojbliia (dMOpUOHANIbHAS WHIYKLIUSA).
3akyagka TUlaHA CTPOCHHUS JKMBOTHOTO KakK  pPe3ylbTaT HEpapXUUYECKUX
B3aMMOJICUCTBUII TeHOB. BrnusiHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(haKTOPOB OKPYXkKAIOIICH CPe/Ibl.

Poct u pasButne xuBoTHBIX. [locTamOpuonanbhbii mepuos. Ilpsmoe wu
HempsiMoe pa3BuTue. PaszButue ¢ wmetamopdo3oM y OECMO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoliornyeckoe 3HaY€HHE NPSIMOTO U HENPSIMOTO
pPa3BUTHS, UX PACHpPOCTpaHEHUE B Mpupoje. Tumbsl pocTta >KUBOTHBIX. DaKTOpPHI
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pEryJiluy poCTa KUBOTHBIX U ueioBeka. CTaauu mocTaMOpHOHATIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [leproasl oHTOreHe3a yenoBeka. CTapeHue U CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasmHoxeHune u pasputue pacteHuid. ['ametodut u cnopodut. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpasoBaHue crop B IMpolecce Menosa.
['amerorene3 y pacreHud. OIJIOAOTBOPEHHE U PAa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoiiHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHHU.

MexaHu3MBbl PETYJIAIMA OHTOT€HE3a Y PACTCHUN U )KUBOTHBIX.
JleMoHCTpanumn
[Toptpetsi: C. I'. HaBamun, X. Inemas.

Tabmumber u cxeMmbl: «BereratuBHoe pasMHOXeHUE», «Tumbel Oecmosioro

pasMHOXKEHUD», «Pa3MHOXKEHHE XJIaMHUAOMOHAIb», «Pa3MHOXEHHE 3BIJICHBDY,

«Pa3zmHOXeHue runpe», «Meio3», «Xpomocomel», «I'amerorenes», «CTtpoeHue

AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHeszay, «lIpsmoe u

HENpsAMOe pa3Buthe», «Pa3Butrhe Maickoro xyka», «Pa3Butue capaHum»,

«Pa3Butne nArymku», «JlBOMHOE OIUIOAOTBOPEHHUE Y UBETKOBBIX PACTECHUI,

«CTpoeHue ceMsH OJHOAOJIbHBIX U JABYAOJBHBIX PACTEHUN», « KU3HEHHBI LMK

MOPCKOW  KamycTb», <« JKU3HEHHBIM 1UKI MXa», <« KU3HEHHBIM  IUKII

MarnopoTHUKA», «KU3HEHHBIN UK COCHBD».

OOopynioBaHue: CBETOBOM MHMKPOCKOI, MHKpOIpenaparsl SUIEKIETOK U

CIIEPMATO30UI0B, MOAENb «LIMKIT pa3BUTHS JIATYIIKIY.

JlaGoparopHasi padora «l3ydeHue CTpPOEHHS TMOJOBBIX KIETOK HAa TOTOBBIX

MHUKPOIIPENApATAX .

IIpakTnueckas pabora «BbIABICHHME TIPU3HAKOB CXOACTBA  3apOJbIIIEH

MMO3BOHOYHBIX KUBOTHBIX).

JlabopaTopHasi padora «CTpoeHrEe OPraHOB pa3MHOKEHHSI BBICIITUX PACTCHUI.
Tema 11. 'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH M HU3MEHYHUBOCTH

OpPraHu3MoB

Ucropust cTaHOBiIEHHUS M pa3BUTHA TEHETUKH Kak Hayku. Pabotsr I
Menpens, I'. ne @puza, T. Moprana. Poinbp oTeuecTBEHHBIX YYEHBIX B Pa3BUTHUU
reHetuku. Paboter H. K. KonsrioBa, H. M. BaBunona, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®umumuenko, H. B. TumodeeBa-Pecorckoro.

OCHOBHBIE TEHETUYECKHE TIOHATHUS M  CHUMBOJIBI.  ['OMOJIOTHYHBIE
XPOMOCOMBI, aJUICJIbHBIE TE€HBI, AJIbTCPHATUBHBIC TMPU3HAKA, JTOMHHAHTHBIM H
pPELECCUBHBIA MpU3HAK, TOMO3UIOTa, TETEPO3UTr0oTa, YUCTas JIMHUS, TUOPUIIBI,
reHotur, ¢GeHoTun. OCHOBHbIE METOJIbl TE€HETUKH: TUOPHUIONIOTHYECKUH,
LIUTOJIOTUYECKUN, MOJICKYJISIPHO-T€HETUYECKUH.

JdemoHcTpanuu

[Toptpetsl: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. 1. BaBunos,
A. H. benozepckuii, I'. JI. Kapnieuenko, 0. A. ®wmmmuenko, H. B. Tumodees-
PecoBcknii.
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Tabmuibt 1 cxeMbl: «MeTobl TeHeTUKIY, «CXeMBbI CKPEIITUBAHUS.
JlaGopaTopHasi padora «JIpo3oduia kak 00bEKT TeHETUYECKUX UCCIICIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmuBanue. IlepBeiii 3akoH MeHuenss — 3aKoH
eauHoo0pa3ust rTHOpUAOB MepBoro mokosaeHus. [IpaBuno gqomuaupoBanus. Bropoii
3aKOH MeHaensa — 3aKkOH pacUICIUICHUs MPU3HAKOB. [{UTOJIOTMYECKHE OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHMs. [ UIoTe3a YMCTOTHI raMeT.

AHanmsupyomuee CKpEIIMBAHUE. IIpomexyTouHbIN Xapakrep
HacienoBaHus. Paciienyienne npu3HaKkoB MPU HEMOJIHOM JOMHHUPOBAaHUH.

HuruOpuaHoe ckpeunuBanue. Tperuid 3akoH MeHaenss —  3aKOH
HE3aBHUCHUMOIO  HACIEIOBaHMS  IpU3HAKOB.  LluTosmormueckne  OCHOBBI

JUTUOPUIHOTO CKPEIIMBAHUS.

CuermienHoe HacnenoBanue npusHakoB. Padotel T. Moprana. CuemnsieHHoe
HACJIEIOBAHUE T[E€HOB, HAPYIICHUE CLEIUIEHUS MEXIy TIeHaMHh. XPOMOCOMHas
TEOpHUsI HACIIEACTBEHHOCTH.

I'enernka nomna. XpoMOCOMHBIA MEXAHU3M OMPEIEIICHUS TT0J1a. AYyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBIi M TIeTeporaMeTHbIA I0J. ['eHeTuueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacienoBanre npu3HaKkoB, CUEIUIEHHBIX C ITOJIOM.

I'enotnun kaxk wmenocrHas cucrema. Ilmelorponnss — MHOXKECTBEHHOE
JeicTBrUEe TIeHa. MHOXKECTBEHHBIM aulenu3M. B3anMoaencTBue HeasleabHbIX
reHoB. KommiementapHocts. Onucras. [lomumepnst.

['eHeTMUECKMIT KOHTPOJIb Pa3BUTHSA PACTEHUM, XMBOTHBIX M YEJIOBEKa, a
Takke (PU3NOJIOTUYECKUX TMPOLIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIUI.
['eHeTHUECKNE MEXaHU3Mbl CUMOUOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— TApa3uT» U «XO35MH — MHUKPOOHOM». ['€HeTHMYeCKHE acleKThl KOHTPOJSI U
W3MEHEHUS HACJIEACTBEHHOU HH(OPMAIIUU B MOKOJICHUSX KJIETOK U OPTaHU3MOB.
JlemoHcTpanuu
[Toptpersr: I'. Mennens, T. Mopras.

Tabmuubr u cxembl: «llepBbiit u BTOpol 3akoHbl Menpaemns», «Tpetuit 3akoH
MeHnnens», «AHanuM3upyoollee CKpeluBaHue», «HemomHoe QOMUHHUPOBaHHEY,
«CrernsieHHOe HacJe/loBaHWe TMPU3HAKOB Y Jpo30duibl», «l'eHeThka Tmoay,
«Kapuotun denmomeka», «Kapuotun apozoduiby, «Kapuotunm nOTHIBD,
«MHOXECTBEHHBIN aJlJIeIu3M», «B3auMo1eiiCTBUE T€HOBY.

O6opynoBanue: MOACHb sl JEMOHCTpAIlMd 3aKOHOB €AWHOOOpasusi ruOpuaoB
MEPBOTO TMOKOJICHUS M PACUICIUICHUs MPU3HAKOB, MOJAENIb ISl JEMOHCTpalyu
3aKOHA HE3aBHMCHUMOIO HAcCJEJOBAaHUSl MPU3HAKOB, MOJEIb IS JAEMOHCTpalyu
CUEIUICHHOTO HACJEIOBAHUS MPU3HAKOB, CBETOBOM MHKPOCKOIN, MUKPOMpPENapar:
«JIpozodutay.

IIpakTueckas padora «/3ydueHue pe3yJbTaTOB MOHOTHOPUIHOTO CKpEIIMBaHUS
y Ip030GUITBD».

IIpakTuyeckas padora «l3ydyenue pe3yabTaTOB AUTUOPHUIHOTO CKPEUTUBAHUS Y
JPO30(HITBD.
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Tema 13. 3aKOHOMEPHOCTH H3MEHYHUBOCTH

B3aumogeiicTBue reHoTuna u cpeabl npu  (GopMupoBaHUM (PEHOTHIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHBIE NMPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MoaudukanonHas u3MEHYUBOCTh. Ponb cpeapl B (popmMupoBaHUM
MOAU(PUKAIIMOHHON KM3MeHYnBOoCcTH. HopMa peakuuu npusHaka. BapuanumoHHBIN
psan u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHOU
U3MEHYUBOCTH.

I'enoTunnueckas N3MEHYUBOCTD. CsoiicTBa T€HOTUIIUYECKOM
W3MEHYMBOCTH. BUIbI T€HOTHIIMYECKOM HM3MEHYUBOCTH: KOMOMHATHBHAS,
MYTallMOHHAs.

KoMmOnHaTtiBHAsT M3MEHYMBOCTHh. MeW03 M TOJOBOM MPOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
TeHETHYECKOT0 pa3HOOOpa3usi B Mpejiesiax OJTHOTO BUA.

MyTanuoHHas W3MEHYMBOCTh. BHIbBI MyTaluMil: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbIE W  UWHAYIUMPOBAaHHbIE MyTauuH. SaepHbie U
HUTOIIa3MaTuYeckue Myrtanuu. CoMaTUYEeCKUE U TMOJOBble MyTauuu. [IpuunHbI
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BJIWSHUE HA OPraHU3MBI.
3aKOHOMEpPHOCTU MYTAIMOHHOTO IIpollecca. 3aKOH TOMOJIOTMYECKUX PSI0B B
HacienctBeHHoM u3MenunBoctd (H.U. BaBunon). BHesnepHas M3MEHYMBOCTH U
HACJICICTBEHHOCTb.

Onueenemuxa u ONUCEHOMUKA, POTb dNUCEHEMUYECKUX Qakmopos 6
HACIe008aAHUU U UBMEHYUBOCMU (DEHOMUNUUECKUX NPUZHAKOB ) OP2AHUIMOS.
JleMoHCcTpauumn
[Toptpertsr: I'. ne @pus, B. Moranucen, H. 1. BaBuios.

TaOmuibl u CXEMBI: «Bunasl U3MEHYUBOCTH, «MonudukarmonHas
U3MECHYHUBOCTHY, «KomOnHaTnBHas W3MECHYHUBOCTHY, «Meiio3y,
«OmnonoTBopeHuey, «I 'eHeTHUecKre 3a00IeBaHUs YeIoBeKay, « Buasl MyTarmii.
O6opynoBaHue: >KMBbIE W TepOapHbIe OHK3EMIUISIPhl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpadum) >KUBOTHBIX C PA3TUYHBIMHU BUIAMH H3MEHYHUBOCTH.
JlaGopaTopHasi padora «lccienoBaHnue 3aKOHOMEPHOCTEH MOIUMDUKAIIMOHHON
M3MEHUYUBOCTH. [locTpoeHrEe BapuallMOHHOTO psAia U BAPUALMOHHOU KPUBOWY.
IIpakTuyeckass  padora «Myrtamuu y  aApo3odpuiasl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka 4esioBeKa

Kapuotun uenoBeka. MexayHapoaHas mporpaMma HCCIEAOBAHUSI T€HOMA
4yejaoBeKa.  MeToapl  M3YYEHMSI TEHETUKHA  YEJOBEKA: T'€HEAIOTHYECKHUM,
OJIN3HEIIOBBIM, LIUTOr€HETUYCCKUM, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJICKYJISIPHO-T€HETUUECKHA. CoBpemMmeHHOe ONPEECIICHUE T€HOTHIA!
ITOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOIIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a001eBaHus YeJIOBeKa. | €HHbIE U XPOMOCOMHBIE
Oone3HM dYenoBeKa. boJIe3HM C HACIENCTBEHHOW TMPEIPacoyioKEHHOCTHIO.
3HaYeHUuEe MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUHN U JICUEHHH T€HETUYECKHUX

PAGE \* MERGEFORMAT 69



3a0o0yieBaHU ueoBeKa. MeauKo-reHeTUYecKoe KOHCYNIbTupoBaHue. CTBOJIOBBIC
KJIETKU. [IoHATHE «T€HETHYECKOTO Tpy3a». JTUUECKUE aCHEKThl UCCIEIOBAHUN B
00JIaCTH peITaKTUPOBAHUS F€HOMA U CTBOJIOBBIX KIIETOK.

['enetnueckue ¢akTOphl MOBBIIIEHHOW YYBCTBUTEIBHOCTH YEJOBEKAa K
bu3MYecKOMY U XHUMHUUYECKOMY 3arpsi3HEHUIO OKpY’Karolie cpeabl. ['eneTnyueckas
MPEAPACTIONIOKEHHOCTD YEIOBEKA K MAaTOJIOTHSM.

JdeMoHCcTpauu
Tabmumet u cxembl: «Kapuotun denoBeka», «MeTOIbl H3yUeHUSI TEHETHKHU
yenoBekay, «I'eHeTnueckue 3a001€BaHMs YEIOBEKAY.
IIpakTnyeckas padora «CocTaBiaeHUE U aHAIA3 POJOCIOBHO.
Tema 15. Cenekuusi OpraHu3MoB

JlomecThkanus W CeNeKUMs. 3apOKICHUE CENEKUUH W JTOMECTUKALHH.
VYuenue H. W. BasunoBa o IleHTpax mNpoOUCXOXIEHUS W MHOrooOpas3us
KYJIbTYPHBIX pacTeHuil. Ponp ceneknuy B CO34aHUM COPTOB PACTEHUM U IOPOJ
#*uBOTHBIX. CopT, MmOpoAa, ImTaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HaclleACTBEHHOM wu3MeHunBocth H. WM. BaBunoBa, ero 3HaueHue A
CEJICKIIMOHHOM pabOTHI.

Meroabl cenekImoHHOW paboThl. McKyccTBEHHBIH OTOOp: MAacCOBBIM H
WHIMBUAYaJIbHbIN. Oranbl  KOMOWHAIIMOHHOW  CEJIEKIIUH. HcnbiTanue
OPOU3BOAUTENEH MO NOTOMCTBY. OTOOp MO TEHOTHIy C IOMOILBIO OICHKU
(eHoTuna NOTOMCTBA U OTOOP MO T€HOTHUITY ¢ moMoulbio aHanu3a JJHK.

HcKyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CENEKIHMOHHOM  paboThl.
PanmnanmoHHbI 1 XUMAYECKUN MyTareHe3 Kak MCTOYHUK MYTAIUN Y KyJIbTYPHBIX
dbopm opranusmoB. lcrnosib30BaHME T€HOMHOTO PEJAKTHPOBAHUS WU METOOB
pekomOuHaHTHBIX JJHK a1 mosydeHus ucxoqHoro Marepuana Jjisi CEIeKIHUH.

[Tonyuenue MOJIUTUIONTIOB. Bnayrpusunosas ruopuAN3aIIMS.
bnuszkopoacTBeHHOE — CKpeliuMBaHuMe, WiauM  MHOpuauHr.  HepoacTBeHHoe
CKpelnIMBaHue, Wih ayTopuauHr. l'erepo3uc u ero mpuuuHbl. Vcmonb3oBaHue
rerepo3uca B cenekuuu. OtnanénHas ruOpunmsaunus. llpeononenue Oecruiogus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMU PACTCHUI U JKUBOTHBIX. «3e1éHas
DPEBONIOYUAN.

CoxpaHeHue U W3yUYEeHHE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U
UX JUKAX PpOAWYEH IS CO3JaHUS  HOBBIX COPTOB W THOPUIOB
CEIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. M3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CenibCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yensax YIVUUeHUs CYUecmeyiouux U coO30anusi HO8bLX NOPOO, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvix uoetl U nepcneKmueHbX MexHOI02UlL.
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JemMoHCTpanun
[Toptpetsl: H. 1. BaBuiios, 1. B. Muuypun, I'. [I. Kapnieuenko, I1. I1.
Jlykbsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.
Tabmuubl 1 cxembl: «lIeHTpBI MPOUCXOXKIECHUS M MHOT000pa3usi KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKUX PSAAOB B HACIEACTBEHHON HU3MEHUYHBOCTHY,
«Metonpl cenexkuuny, «OTnanéuHas rudpuauzanus», «MyTrareHes».
JlabopaTtopnasi paGora «l3yueHHe COpPTOB KyJIbTYpHBIX PACTCHHU U TOPOJ
JIOMAIITHUX KUBOTHBIX).
JlaGopaTopHasi padora «/3yueHne METO/IOB CEJICKIIUU PACTCHUI.
IIpakTuyeckas padora «lIpuBnBka pacTteHuN».
IKckypcusi «OCHOBHBIE METOJIBI U IOCTHXKEHHUS CETIEKIIMU PACTEHUM U AKUBOTHBIX
(Ha CeNEeKIIMOHHYIO CTaHIIHIO, INIEMEHHYIO (PepMy, COPTOUCTIHITATENIbHBIN YYaCTOK,
B TEIUIMYHOE XO3SHCTBO, B JIaDOpAaTOPHUIO arpOyHHBEPCUTETAa WM HAYYHOTrO
HEHTPA)».

Tema 16. buoTexHo0rust U CHHTETHYECKAsA OHOJIOTHS

OOBEKTHI, UCIOJNb3yeMble B OHMOTEXHOJOTHMH, — KIJIETOYHBIE M TKAaHEBBIC
KYJIbTYPBI, MUKPOOPTAHU3MBI, UX XapaKTEPUCTHKA. TpaguunonHas
OMOTEXHOJIOTHS:  XJIeOOMeueHue, TMOIYYeHHE KHCIOMOJOYHBIX IPOAYKTOB,
BUHOAenue. MukpoOuonornyeckuii cuHre3. OOBEKTbl MHKPOOMOJOTHYECKUX
tTexHoJsoruii. [Ipon3BoACTBO O€nKa, aAMUHOKUCIOT U BATAMUHOB.

Co3ganue TEXHOJNOTUH U MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHHUs T€HOMOB C LEJBIO MOJYyYEHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEUAOIIHNECs B MPUPOI€ OMOCUHTETHUECKHUE MYTH.

Knerounas naxenepus. MeTonsl KylabTypbl KIETOK U TKaHEW PAaCTEHUU U
*KUBOTHBIX. Kpuobanku. ComaTtudeckass ruOpuau3aius W COMATHYECKUM
sMOpuorene3. lcnonb3oBaHue ramioujoB B CeleKUMH pacTteHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHANbHBIX U NOAUKAOHATbHbBIX
aumumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PeKoHCTpyKuus
AMNLEKIETOK U KIOHUPOBAHHME >KMBOTHBIX. METOJI TpaHCIUIAaHTALUU SAEP KIIETOK.
Texnonozuu 0300p06IeHUS, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHOIICEHUSL CENIbCKOXOZAUCTNEEHHBIX KVIbIMYD.

XpoOMOCOMHass M TeHHas HWHXeHepus. VICKyCCTBEHHBIM CUHTE3 Ie€Ha U
koHCcTpyupoBanue pekomOouHantHeiX JIHK. Cozdanue mpanceennvix opeanusmos.
JlocTokeHussT W TMEPCHEKTUMBBI  XPOMOCOMHOM U TE€HHOM  WHXKEHEPUM.
DKOJIOTHYECKHUE U 3TUYECKHE MPOOJIEMbI TeHHON MHKEHEPHH.

MenunuHckue onotexnosoruu. Iloctrenomuas nudponas meauiuxa. [11[P-
JTMAarHocTuka. MeTaOoJIOMHBIN aHanu3, TeHOLUEHTPUYECKUH aHalu3 IpoTeoMa
YEeJIOBEKA I OLIEHKH COCTOSIHUSL €r0 340pOBbs. M CIOnb30BaHME CTBOJIOBBIX
KieTok. TapretHas Tepanusi paka. 3D-Oumoumkenepus mnsg  pa3paOOTKU
byHIaMEHTAIBHBIX OCHOB MEIUITMHCKUX TEXHOJIOTHM, CO3MaHHS KOMILIEKCHBIX
TKaHEW COUYeTaHWEM TEXHOJIOTHH TPEXMEPHOTro OMOMpHHTHHTA W ckaddoiaguHra
JUISL PELICHUS 3374 IEPCOHATM3UPOBAHHON MEAULIUHBL.
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Coznanne BEKTOPHBIX BAaKIUH C LENbI0 OOecrneueHus: KOMOWHUPOBAHHOM
3amuThl OT Bo3Oyauteneid OPBU, ycTaHoBieHHE MOJIEKYJISPHBIX MEXaHU3MOB
dbynkunonuposanusi PHK-conepkamux BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHbBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JdeMoHCcTpauu

Tabmuupbl U cxembl: «/cnonp30BaHHE MHUKPOOPTaHU3MOB B MPOMBIILICHHOM
MPOU3BOJICTBEY, «KileTouHast nHkeHepus», «I'eHHast HHKEHEPUs».
JlaGopaTopHasi padora «/3yueHrne 00bEKTOB OMOTEXHOIOTUM.

IIpakTnuyeckas padora «llomyyeHrne MOJTOYHOKUCIBIX TPOAYKTOBY.

Jkckypeuss  «buoTtexHonoruss —  BaXKHEHIIAas  NpPOM3BOAUTENbHAS  CcUja
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE POU3BOACTBO)».

11 KUIACC

Tema 1. 3apo:xaeHue u pa3BuTHE IBOJIOLUMOHHBIX NPeICTABJICHUN
B OHosI0TMH

OpomonnonHas teopus Y. [lapuna. IIpeanocbuikn BO3HUKHOBEHUS
napBuHu3Ma. JKU3Hb U Hay4dHas aesTenbHocTh Y. JlapBuHa.

JBrokymue cunabl  dBomonuMud  BugoB 1o Y.  JlapBuHy  (BbIcOKas
WHTEHCUBHOCTh PAa3MHOXXEHHUSI OpPraHU3MOB, HAcCJIEICTBEHHAs W3MEHUYUBOCTD,
0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN U ICKYCCTBEHHBII 0TOOP).

Odopmiienne cunrerndecko Tteopun sBoonuu (CTI). HelTpanbHas
Teopusi 3Boitonuu. CoBpeMEeHHas JBOJIOIMOHHAS  Ouosiorus. 3Ha4YeHHE
HBOJIIOLIMOHHOW T€OPUH B POPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MUPA.
JleMoHCTpauumn
[Toptpetsr: Apuctorens, K. JIunnen, XK. b. Jlamapk, 3. 7K. Cent-Unep, XK. KroBbe,
Y. lapsun, C. C. UerBepukos, 1. . lImansraysen, k. Xonaein, /1. K. benses.
Tabnuuel u cxembl: «Cucrema xuBod npupoisl (nmo K. Jlunuew)y, «JlectHuna
XUBBbIX cyuiecTB (1o Jlamapky)», «Mexanusm (popMupoBaHus NMPUCTOCOOTIECHUN Y
pacTeHull U )KUBOTHBIX (10 JIamapky)», «Kapra-cxema mapipyra nmyremectBus Y.
HNapsunay», «Haxomku Y. [lapBuna», «@Dopmbl OOpbObI 3a CYIIECTBOBAHHEY,
«IToponbr Tomy6Gei», «MHoroobpasue KylbTypHBIX (OpM KamycTbl», «Ilopossl
JIOMAIIIHUX >KUBOTHBIX», «Cxema oOpa3oBaHus HOBBIX BHIIOB (o Y. [lapBuny)y,
«Cxema COOTHOILUEHUS MABWXKYIIMX CHJI 3BOJIOLHMN», «OCHOBHBIE IOJOKEHHUS
CUHTETHYECKON TEOPUH 3BOJIFOLIMI.

Tema 2. Mukpo3BoIouus U €€ pe3yJabTaThl

[Tonynsuus Kak 3JieMEHTapHas eIuHULA 3BOTOUUU. COBPEMEHHBIE METO/IbI
OLICHKM TE€HETUYECKOr0 pa3HoOoOpa3us U CTPYKTypbl mnomyisuuil. M3meHeHue
reHo(OoH/1a MOMYJISUU KaK JIEMEHTAPHOE 3BOJIIOLIMOHHOE SIBJICHUE.
3akoH reneruueckoro paBHoBecus Jx. Xapau, B. BaiinOepra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIbI) HBOJIONMH. MyTallMOHHBIHN
npouecc. KomOunaTuBHas wu3MeHuHMBOCTh. Jlpelid reHOB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHHS 4YacTOT ajiened B momyimsanusx. Oddexr
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ocHOBaTena. JIggexm oOymuiiounoco eoprviuwika. CHUdCeHUe 2eHemu4eckKo2o
paznoobpasus: npudunsl u cieocmeus. llposenenue sgpgpexma Opeticha 2enos 6
oonvuux U  Mmanvlx  nonynayusx.  Mwurpanuu.  M3onsuus  mOmyJsSIui:
reorpadudeckas (MpocTpaHCTBEHHAs ), OMoJIOru4YecKast (pernpoayKTHBHA).

EcrectBennbiit oTOOp — HampaBisoommMi (HakTop SBOIIOIUUA. DOpMBI
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAOMJIM3UPYIOLIMNA, pa3pbIBAIOIIHIMA
(mm3pynTuBHbIi). [lomoBoit oTO0p. BO3HUMKHOBEHHE W HBOJIOIUS COLUATBHOTO
MOBEJICHUS )KUBOTHBIX.

[IpucnocoONeHHOCTh  OpraHM3MOB  KaK  PE3yJlbTaT  MHUKPOIBOJIIOLUU.
Bo3HUKHOBEHHE  TPUCIIOCOOJNIEHWH y ~ OpraHu3MoB.  ApoMopdo3bl U
uanoananrtanuu. [lpumepsl npucmocobieHnit y opraHu3MoB: MOP(HOJIOTHIECKHE,
dbusnonornyeckne,  OMOXUMUYECKHe,  ToBeAcHUYeckHe.  OTHOCHUTETHLHOCTH
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xkpurepuum u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpOdBOMIOIMHU. M3omsius — kimodeBor (aktop BumgooOpazoBanusa. Ilytu u
CrIocoObI BHJI000pa30BaHMUS: aJuIoNaTpU4YECKoe (reorpacduueckoe),
CUMIIATPUYECKoe  (IPKOJOTUYECKOE), «MTHOBEHHOE»  (MOJUILIOUIU3AIINS,
rubpuau3anus). JJIMTeTbHOCTh BOIOIMOHHBIX MPOIIECCOB.

Mexanu3mbl GOpMHUPOBaAHUS OHMOJIOTHYECKOTO Pa3HOOOpa3usl.

Ponb  »BONMIOIMOHHONM OWOJOTMM B pa3pabOTKE Hay4YHBIX METOOB
coxpaHeHHsi OMopa3zHooOpazusi. MUKpPOIBOJIONMS U KOIBOJIOIUS MMAPA3UTOB U UX
X0351€B. MexaHn3mbl (POPMHUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM U CIOCOOBI
OOpBLOBI C HEM.

JleMoHCcTpauumn

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

Tabnuiel U cxeMbl: «MyTalMOHHAsE U3BMEHYUBOCThY, «llonmysiimoHHas CTpyKTypa
BUsa», «CxeMa mposiBieHus 3akoHa Xapau—BaitHOepra», «JIBwkyiime Cuibl
IBOJIIOIUNY, «DKOJIOTUYECKasT W3OJISIIUS  TOMyJISIUid  CeBaHCKOW  (opemmy,
«l'eorpadmueckass M3OMAIUS  JTUCTBEHHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoiy, «llonynsiiiMoOHHbIE BOJIHBI YUCIEHHOCTH XUIITHUKOB U XKEPTBY», «CxeMa
JIEUCTBUS €CTECTBEHHOTO o0TOOpa», «®Popmbl OOpPHOBI 3a CYIIECTBOBAHHUEY,
«HpycTpualibHbId MenaHu3M», «KuBble uckonaemsie», «l10KpOBUTEIBCTBEHHAS
OKpacka KUBOTHBIX), «IIpenynpexnaronias OKpacka KUBOTHBIX»,
«Duznonornueckue agantanuny, «lIpucnocoO0IeHHOCT, OPraHu3MoB © €€
OTHOCUTENBHOCThY, «Kputepuu Buma», «Buabl-npoitHukn», «CTpyKTypa BUIa B
npupose», «CrnocoOwsl BugooOpazoBanus», «l'eorpaduueckoe BUI000pa3oBaHUE
TPEX BUAOB JaHABIIICH», «DKOJIOIMYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«ITonumionasl pactreHuit», «KamyctHo-peneunbiii THOPUI.

O6opynoBanue: repbapu pacTeHUM, KOJUICKIIMA HACEKOMBIX, dyuesja NTHIl U
3BEpel C MpuUMepaMu pa3IMYHBIX MPUCTIOCOOJICHUH, Yydella MTHIl U 3Bepei
pa3HbIX BHJOB, TepOapu pacTeHUW ONWU3KUX BHUAOB, 00pPa30BABIIMXCS
Pa3TUYHBIMH CTIOCOOAMH.
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JlaGopaTopHas padora «BrisiBieHHEe H3MEHUYNBOCTH Y 0COOEH OJTHOTO BHIA».

Jlabopatopuass pabGora «IIpucnocoOneHuss OpraHu3MOB W HMX OTHOCUTEIbHAs

1EJIeCO00Pa3HOCTHY.

JlabopaTtopnasi pa6ora «CpaBHEeHHE BUIOB 110 MOP(DOJIOTHYECKOMY KPUTEPHUION.
Tema 3. Makpo3BoJIIOIIMS U €€ Pe3yJIbTaThI

Mertonel W3ydeHMST MaKpol3BOJOLMHU. [laleOHTONOTMYECKME  METOIBI
uzydeHus: oHBomoiuu. Ilepexonnbie ¢GopMbl U (UIOTEHETUYECKUE  PSIbI
OpraHU3MOB.

buoreorpaduyeckue Metonsl u3yudeHus sBodronuu. CpaBHeHHE GIIOpBHl U
dbayHpl MaTepuKOB W OCTPOBOB. buoreorpaduyeckue obOmactu 3emmm. Bumpl-
SHJEMUKHU U PEIUKTHI.

OMOpHONOrHYEcKUe U CPABHUTEIHLHO-MOP(OIOTHIECKHE METOAbl U3YUEHUS
BOMIOLMU. ['eHeTMYecKue MEXaHU3Mbl 3BOJIIOLMH OHTOI€HE3a M IOSIBICHUS
ABOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPraHBbI.
PynuMentapubsle  opraHbl W aTaBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXUMHUYECKHUE W  MaTeMaTHYECKUE  METOJbl  U3Y4YEHHUS  HBOJIIOIUU.
['omonoruunbie TeHbl. COBpEMEHHBIE METOJbI MOCTPOEHUS (UIOTEHETUYECKHUX
JIEPEBBEB.

XpOMOCOMHBIE MyTallUX U 3BOJIFOIUSI TEHOMOB.

OO01mue 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeoOpatuMocTps 3BomonMH. AfanTuBHas paauanvg. HepaBHOMEpPHOCTh TEMIIOB
HBOJIIOLU Y.

JleMoHCTpauumn

[Hoptpetsr: K. M. bap, A. O. KoBaneBckuit, ®. Mrosep, 3. ['ekkensb.

Tabnuupl U cxeMmbl: «DUIOTEHETHUUECKUU Pl JIOMaAn», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedansy»,  «Punuoduts»y,  «CemeHHBbIE
nanopoTHukn», «buoreorpaduueckue 30HB 3emim», «Jlpeiid KOHTHHEHTOBY,
«Penuktery, «HadanmpHble cTaauu 5SMOPHOHAIBHOTO PA3BUTHUSL TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHb, «PyIMMEHTHI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HA0OpHI 4YEJIOBEKAa M IIMMIIaH3e», «l JIaBHBIC
HaIpaBJICHUS IBOJIOIUNY, «O011I1e 3aKOHOMEPHOCTH IBOJIIOIIHI.

O6opynoBaHue: KOJUIGKIIMH, TepOapuu, MYJSKH HCKOMAEMBIX  OCTaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHUHBIX, AaHAJOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUHA HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHE )KU3HA HA 3emJie

Hay4Hnbie ruUmoTe3sl MNPOUCXOXKACHUS >KU3HM Ha 3emiie. AOUOTeHE3 W
naHcrepmusi. [JloHayuHble MPEACTABICHUS O 3apOKJICHUU KU3HU (KPEALMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apOK/ICHUS KU3HU U €€ ONpoBepKeHHe onbiTamu O.
Penu, JI. Cnnannanuanu, JI. [Tactepa. [Ipoucxosxaenne >kM3HU U aCTPOOUOJIOTHSI.

OcHoBHBbIE JTanbl HEOPraHUYECKOU JBOJIIOLIUU. [ImanerapHas
(reosoruueckas) SBOJIONUSA. XHMHUYECKas OHBOTIONMSA. AOWOTCHHBI CHHTE3
opraHuyeckux BemiecTB W3 Heopranuueckux. Ombir C. Mumiepa u I'. IOpu.
OO6pazoBanue monuMepoB u3 MoHOMepoB. KoamepBarHas rumoresa A. .
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OmnapuHa, runoTe3a nepBu4yHoro Oynpona Jx. XomnaeitHa, reHeTHUECKas TUIOTE3a
I'. Ménnepa. PubGo3umbl (T. Yek) m runoresa «wmupa PHK» VY. TI'mnbepra.
dopMupoBaHue MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUctopus 3emnn U MeToApl €€ wu3ydyeHus. MckomaeMble OpraHUYECKHE
octatku. ['eoxponHonoruss u e€ wmeronbl. OTHOCUTENbHAsT U  aOCOJIIOTHAS
reoXpOHOJIOTHUs. ['€0OXpOHOJIOrnUeCcKast IKajaa: 30HbI, 3PbI, IEPUOIbI, STOXU.

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

[Tpoucxoxaenue sykapuoT (CHMOUOTEHE3). DBOTIOMOHHOE MTPOUCXOKICHHE
BUpYycOB. lIpoucxoxkaeHne MHOTIOKJIETOYHBIX OpPraHu3MoB. BoO3HHKHOBEHUE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIE 3Tanbl HBOJIIOLMU BbICHIUX pacTeHUi. OCHOBHBIE apoMOP(O3bI
pacreHuii. Bpixon pacrenud Ha cywy. llosBieHue CIOpPOBBIX pacTeHUN U
3aBoeBaHue umu cymu. CemeHHble pacTeHus. IIponcxokIeHrne IBETKOBBIX
pacTEHUI.

OCHOBHBIE 3Tamnbl 3BOJIIOLMU KUBOTHOTO Mupa. OCHOBHbIE apoMOpP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpaOBBIE )KUBOTHBIE. JKHU3HB B BOJAE. DBOIIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwmid. IIporncxoxaeHrne MICKONUTAOUIMX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHHE OECIO3BOHOYHBIMU U
MMO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Paszputne xu3HM Ha 3emMie IO dpaM M MEpUoAaM: apxeu, MPOTEPO30M,
najgeo3oi, Me3030M, KailHo30il. OOmas XxapakTepucTHKa KiIuMara |
reojiornyeckux mpoueccoB. [losBieHHEe W paclUBET XapaKTEPHBIX OPraHU3MOB.
VYrneoOpa3zoBaHue: €0 yCIOBUS U BIMSIHUE Ha Ta30BbIN COCTaB aTMOC(hEpHI.

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

CoBpeMeHHas cucrteMa opraHudeckoro mupa. [IpuHiumnel krnaccudukanmu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKUE TPYNIIBI OPraHU3MOB.

JlemoHcTpanuu

[Toptpersl: @. Penn, JI. Crnamnanuanm, JI. Ilacrep, M. 1I. Meunukos, A. H.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnuiel u cxembl: «Cxema ombita @. Penn», «Cxema ombita JI. ITactepa mo
M3YUYCHHUIO CaMO3apoXKJIeHUsl Xu3Hu», «Cxema ombita C. Mumuiepa, I'. FOpuy,
«JTanpl  HEOPraHMYECKOW  3BoJOUUM», «['eoXpoHOJOrMYecKas  IIKaJIay,
«HauanpHble 3Tarnbl OPraHUYecKoi 3BOMIOIUNY, «CxeMa 00pa3oBaHUsS dYKAPUOT
nyTéM cumoOuorenesa», «Cucrema XKuBoil mnpupoas», «CTpoeHue BHUpycay,
«Apomopdossl  pacreHuity, «PuHHOGUTEY, «OTHOKIETOUYHBIE BOJOPOCIH,
«MHOTOKJIeTOUHBbIE BOAOpOCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUA KUBOTHOIO
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mMupa», «Apomopdo3bl KHUBOTHBIX», «lIpocreiimme», «KuiednonoaocTHeiey,
«IInockue YEPBUY, «UEHUCTOHOTHEY, «PBIOBI», «3€MHOBOHBIEY,
«IIpecmbikaronuecs», «IItuupy», «Mnekonuratomue», «Pa3BuTue KuU3HU B
apXxeucKkou spey», «Pa3BUTHE KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3BUTHE KU3HU B
MAJIE030MCKOM 3pey, «Pa3BuTne KU3HU B ME3030MCKOU 3pe», «Pa3Butue Xu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsi CUCTEMA OPraHUYECKOTO MUPay.
O6opynoBanue: repdbapuu pacTEHUN Pa3IMYHbBIX OTIEIOB, KOJUIEKIIUA HACEKOMBIX,
BJIAKHBIE MIPENApaThl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUH UTIJIOKOXKUX,
CKEJIEThl IIO3BOHOYHBIX JKMBOTHBIX, Yyyejla MNOTUL W 3BEPEH, KOJUICKUUH
OKAMEHEIJIOCTEM, IOJE3HBIX HCKOMAEMbIX, MYJSIKA OpPraHMYEeCKUX OCTaTKOB
OpPTraHU3MOB.
Bupryannnas jsadopaTtopHas padora «Moaenuposanue onbiToB Muinepa-tOpu
M0 M3YYECHHIO aOMOTE€HHOTO CHHTE3a OpPraHWYECKUX COCJAMHEHUW B TMEPBUYHOMU
atMocdepe».
JlaGopaTopHasi padora «/3yueHre U onMCaHWE HUCKOMAEMbIX OCTAaTKOB JIPEBHUX
OPraHu3MOB.
IIpakTuyeckas padora «/3ydeHue ocOOEHHOCTEH CTpOEHUS PacTeHUM pa3HBIX
OTAEIIOBY.
IIpakTuyeckas padora «V3ydyeHune o0coOEHHOCTEH CTPOCHUSI TO3BOHOYHBIX
YKABOTHBIX».

Tema 5. IIpoucxoxaenue Yea0BeKa — AaHTPOIIOIeHe3

Paznensl 1 3agaun aHTpONOaOruu. MeTOo1bl aHTPOIIOJIOTHH.

CraHOBIICHME TIPEICTABICHUN O MPOMCXOXKIACHUM YEJIOBEKa. PelurnosHeie
BO33peHUsA. COBpEMEHHbBIC HAYUYHBIE TEOPUH.

CX0acTBO YenoBeKa € )KMBOTHBIMU. CHCTEMATHUECKOE MOJIOKEHUE YEITOBEKA.
CBunerenbcTBa  CXOACTBA  YEJOBEKA € JKMUBOTHBIMH:  CPaBHUTEIIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTHICCKHE, (hbU31M0I0r0-OMOXUMHYECKHUE,
noBesieHUeckre. OTanyus 4elaoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHUE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JIBrkymue cuiibl ((hakTOphl) aHTPOTOreHe3a: OMOJIOTHYECKUE, COIUATbHBIC.
CooTHoleHHue OMOTOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJWM aHTpOIOreHe3a. PaHHHWE YenoBeKOOOpa3HbIe O00E3bSHBI
(MPOKOHCYJIBI) U paHHUE MOHTHUIBI — OOLIME MPEIKH YeTOBEKOOOPa3HBIX 00€3bsiH U
JM0/Ie. ABCTPaJONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIM BBIXOJ JIKOJAEH
3a mnpenensl  Adpuku. YenoBek reimenbOeprckuii  — 0o0mMMA  MpesoK
HEAHJEPTATBLCKOTO YEJIOBEKA M YEJIOBEKA pa3syMHOro. YenoBeK HeaHIEPTAIbCKHI
Kak BHJ JIIOJEH XOJOAHOTO KJIMMaTa. YeloBeK pa3yMHBbId COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TasleoreneTrka u najieOreHOMMKA.

DBOJIONNS COBPEMEHHOTO 4esnoBeka. EcTecTBeHHBI OTOOp B TMOMYJISAIHSIX
yenoBeka. MyTanvoHHBIN Tiporiecc W moduMopdusM. [lomynsiiimoHHbIE BOJHBI,
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nperid renos, murpanus U «3p(eKT ocHOBaTENs» B MOIMYJSALUAX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. I[loHdarue o pace. bousblume pacel: eBpomneouaHas
(eBpaszmiickas),  aBCTpajo-HEeTrpoujHas  (dPKBaTOpUalbHas),  MOHIOJIOMAHAS
(a3uaTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHeTe.
EnuHcTBO  dyenoBeueckux — pac. HayuHas  HECOCTOSTENBHOCTh  pacu3Ma.
[Ipucnoco6eHHOCTh YeNoBeKa K pa3HbIM YCJIOBUSIM OKpY)KAroUIeH Cpeibl.
Bnusnue reorpaduueckoil cpeasl u  Apeida reHoB Ha Mopdonoruio u
bu3MONOTHIO YeTIOBeKa.

MexauciuIuiMHapable  MeToAsl B ¢u3mdeckor  (OMOJOTHYECKON)
AHTPOIIOJIOTMH.  DBOJIOLUMOHHAS  AHTPONOJIOTHS W MAaJCOAHTPONOJIOTHS
YEJOBEYECKUX MONMYyJSIMKA. broconnanbHbIe MCCIEIOBAaHUS MPUPOABI YEIOBEKA.
HccnenoBanre KO3BOMIOLMHI OMOJIOTMYECKOTO U COLIMAIIBHOTO B YEIOBEKE.
JemoHcTpanuu
[Toptpersr: Y. lapsun, JI. Jluku, 4. 5. Porunckui, M. M. I'epacumos.

Tabmuubl u cxembl: «MeToabl aHTPONOJOTUN», «['0JIOBHOW MO3r uemoBEKay,
«YenoBekooOpa3Hbie 00e3bsHBbI», «CKeNeT dYeloBeKa M CKEJNEeT IIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MBbDY, «J|BIKYIIME CHIIBI AHTPOIIOTEHE3a», « DBOJIOLHMOHHOE
JIpEBO  YeNOBEKa», «ABcTpamonutek», «YenoBek  ymenslit», «Yenosek
NPSAMOXOISIINIY, «/leHrucoBckuil yenoBek» «Heanaepranbipy, « KpoMaHbOHIBD,
«IIpenku yenoBekay, « ITanbl 3BOTIOLNHN YEITO0BEKa», «Pachl 4ETTOBEKaY.
OOopynoBaHHE: MYJSKM OKaMEHENOCTEW, MPEIMETOB MAaT€pUaIbHOU KYJIbTYpbI
MIPEIKOB YeJIOBEKa, penpoaykuuu (pororpaduu) KapTuH ¢ MUDOIOTUYECKUMH U
OMONENCKUMH CIOKE€TaMU TPOMCXOXKIECHHUS 4eNloBeKa, Qororpaduu HaxoA0K
MCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJET YEJIOBEKA, MOJEIb Yepena 4YesIOBEKa U
yepena MIMMITaH3e, MOJAENb KUCTH YEeJIOBEKAa M KUCTH IIMMIIAH3€, MOJEIN TOopca
IIPEIKOB YEJIOBEKA.
JlaGopaTopHasi pabdora «/3ydueHne ocOOCHHOCTEH CTPOCHUS CKelleTa 4YeoBeKa,
CBSI3aHHBIX C IIPSMOXOXKICHUEM).
IIpakTnueckas padora «/3yyeHre 3KOJIOrMYECKUX aJalTalNil YeIIOBEKay.

Tema 6. IK010TUsl — HAYKA 0 B3AaUMOOTHOIIICHUSIX OPTAaHU3MOB U

HAIOPraHM3MEHHbIX CHCTEM C OKPY/KaKIel cpeaou

3apoxxaeHue U pa3BuTHe 3kojoruu B Tpyaax A. ['ymGonpara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3nensl u 3amauu
9K0JIOTUU. CBSI3b IKOJIOTUU C IPYTUMH HAyKaMHU.

Metonbl 3kosioruu. IloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B HKOJIOTHU:
NpUpOAHbIE W JiabopaTtopHble. MoJenupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKpY>Karolen Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00ATbHBII.

3HaueHue DKOJOTUYECKUX 3HAHUM JUIA  4YeJIOBEKA. ODKOJIOTHUECKOE
MHUPOBO33PEHUE KaK OCHOBA CBS3CH YEIOBEYECTBA C MpUpoAor. DPopMHpOBaHUE
DKOJIOTUYECKOM KYJIBTYPBI U 3KOJIOTHYECKOW IPAMOTHOCTH HACEJICHUA.
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JdeMoHCTpauu

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. CeBepiios, 3. ['ekkenb, A. Tencinu,

B. H. Cykaués.

Tabmunpl u  cxemsl: «Paznensl skosorum», «Metoasl skonorum», «Cxema

MOHHUTOPHUHIA OKPYXKaIOLIEH CPEIbI».

JlabopaTtopHasi pabora «/3ydeHue MeTo10B IKOJIOTHUECKUX UCCIIETOBAHUIY.
Tema 7. Opranu3msbl ¥ cpea 0OUTaHUS

Okonorudeckue (HakTopbl U 3aKOHOMEPHOCTH UX AeiicTBusd. Knaccudukarus
IKOJIOTUYECKUX (HAKTOPOB: adMOTHUYECKUE, OMOTHYECKHE, aHTponoreHHbie. Ooiue
3aKOHOMEPHOCTH JEWUCTBUS 3Kojormueckux (axrtopos. [IpaBuno munumyma (K.
[npenrens, 0. JInOux). TonepaHTHOCTh. OBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBl.

Abuotnyeckue ¢akropel. CBeT Kak sKosoruueckuir ¢akrop. [eiictBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPTaHHU3MBbI. DKOJIOIMYECKUE TPYIIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOLICHHMIO K cCBeTy. CHUTHaJbHas poOJIb CBETA.
doTonepruoau3M.

Temneparypa kak oskojorudeckuid (axrop. [leiicTBue TemrepaTypbl Ha
opranu3Msbl. [[OMKUIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3MBL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonormdeckuid ¢aktop. IlpucnocoOnenuss pacteHuii K
NoJAJIep)KaHUI0 BOJHOro Oananca. Knaccudukanuss pacTeHUH MO OTHOLIEHUIO K
Boze. [IpucnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOMTaHUS OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
riyOMHHasT  TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3uKO-XxUMUYecKue
OCOOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucmocoOneHuss OpraHu3MoB K
YKU3HU B Pa3HbIX Cpelax.

buonornyeckne putMmbl. BHemHue u BHyTpeHHHE pUTMBL. CyTOYHBIE U
roguusbie puTMbl. [IpucrocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusznennsie Qopmbl opraHu3MoB. [loHsiTHe O JKHU3HEHHOW (Qopme.
XKuznennble pOpMBbI paCTEHUM: AepEBbs, KyCTAPHUKU, KYCTAPHUUIKH, MHOTOJIETHHUE
TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHbIE (OPMBI KUBOTHBIX: THAPOOHOHTHI,
re0OMOHTHI, a9pOOHOHTHI. OCOOEHHOCTH CTPOCHMS U 00pasa KU3HU.

buornueckue (bakTopBHI. Buner OMOTUYECKUX B3aUMOJCHCTBUN:
KOHKYPEHIUS, XUIIHUYECTBO, cCUMOMO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTYyaju3M, KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxJieOHn4YecTBO). Hetpoduueckue
B3aUMOJECUCTBUS  (TomuYeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHHUE
OMOTHMYECKHX B3aHUMOJCHCTBUI 171 CYLIECTBOBaHHUS OPraHW3MOB B CpeEle
obutanus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JlemoHcTpanuu
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Tabmumpt u  cxembl:  «OKonoruyeckue (HakTopb», «CBETOBOW  CIEKTPY,
«OKOJOTMYECKUE TPYIIBI )KUBOTHBIX IO OTHOUIEHUIO K CBETY», «TeIIOKpOBHBIE
KUBOTHBIE», «XOJIOJHOKPOBHBIE >XUBOTHBIC», «DU3NOJIOrMYECKUE aJanTalnuu
KUBOTHBIX», «Cpeapl O0OWTaHUS OpPraHU3MOBY», «bHOIOTHYECKUE PUTMBD»,
«Kusznennole  ¢opMbl  pacreHuit», <«KuszHeHHble (OpPMBI  JKHUBOTHBIXY,
«9KocucTEMa MMUPOKOIMCTBEHHOIO JIECa», « IKOCHCTEMA XBOMHOIO Jecay, «Llenu
OUTaHus», «XumHuuectBo», «llapasutusm», «Konkypenuus», «Cumomo3»,
«KomMmeHncanuzm».
O6opynoBanue: repOapuy pacCTCHUI U )KHBOTHBIX, TPUCTIOCOOICHHBIX K BIUSHUIO
Pa3IMYHBIX YKOJIOTHUECKUX (AKTOPOB, TepOapUu CBETOMIOOUBBIX, TEHEIIOOUBHIX U
TE€HEBBIHOCJIMBBIX PACTEHUM, CBETOIIOOMBBIE, TEHEIIOOMBBIE U TEHEBBIHOCIHBBIC
KOMHAaTHBIE PacTeHUsA, repOapu M KOJUIEKLIUU TEIIOMIOOMBBIX, 3MMOCTOMKHX,
MOpPO30YCTOMYMBBIX PACTEHUM, Yyuyeia MTULl W 3Beped, repOapuu pacTeHHI,
OTHOCSIIUXCS K TUrpopuTaMm, KcepopuTam, Me30(HUTaM, KOMHATHBIE pPACTCHHUS
JaHHBIX TPYII, KOJJIEKIUHU )KMBOTHBIX, OOUTAIONIMX B pa3HbIX Cpeaax, repdapun u
KOJUIEKIIUM PACTEeHUH U KMBOTHBIX, 00JIa1al0lUX YepTaMH IMPUCITOCOOIEHHOCTH K
CE30HHBIM H3MEHEHUSIM YCIOBUHN KH3HHU, repOapuu M KOJUJICKUUU PACTEHUH U
KUBOTHBIX Pa3JIMYHBIX KU3HEHHBIX (OPM, KOJUIEKIIMU KUBOTHBIX, YUaCTBYIOIINX
B PA3JIMYHBIX OMOTHUECKUX B3aUMOJIEHCTBUSAX.
JlaGopaTopHas padora «BrplsgBieHHne NpuUCIOcOOJEHUN OpPraHU3MOB K BIIUSHUIO
CBETAY.
JlaGopaTopnasi padora «BpIsiBlieHHE NMPUCTIOCOOTICHUN OPTraHU3MOB K BIIUSIHUIO
TEMIIEPATYPBI».
JlaGopaTopnasi padora «AHaTOMHUYECKHME OCOOEHHOCTU PACTEHUM W3 Pa3HBIX
MeCT OOUTaHHUS.

Tema 8. IKo10rusi BUAOB U NMOIYJIA UM

OKOJIOTUYECKHE  XapaKTEPUCTUKH  TOIYJIALMH. [lonynmsauma — Kak
ounonornyeckas cucrema. Poib HEOTHOPOAHOCTH Cpeibl, GU3HMUECKUX OaphepoB U
0COOEHHOCTEN OMOJIOrMU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpPHI
nonyisauuid. OCHOBHBIE TOKa3aTead MOMYJISUUU: YHUCIEHHOCTh, IUIOTHOCTD,
BO3pAacTHasi M TIOJIOBAast CTPYKTYpa, POXKIAAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALUS.

OKoJiornyeckasl CTpykrypa nonyiasund. OLeHKa YUCIEHHOCTH MOIYJISILUH.
JlnHamMuka nonyiAnuu U e€ peryssnusa. buoThuecku moTeHIUan IOIYJISALHH.
MopaenupoBaHue IMHaAMUKH NOMyIsiuuK. KpuBble pocTa YMCIEHHOCTH MTOMYJISILUN.
KpuBble BbDKMBaHUA. Perynsinus YUCICHHOCTH MONYJSALMHA: posib (PAKTOpOB,
3aBUCSIINX U HE 3aBUCSAIINX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUN BUJIOB (I- U
K-cTparerun).

[Tonsitue 00 »KoNOrMYeckoil Huie Buaa. MectooOutanue. MHoromepHas
MoJzenb skosiormueckon Humm JIx.M. XartumHcona. Pa3smepbl skonorundeckou
Huwy. [loTeHnnanbpHas U peantu3oBaHHasl HULLIN.

Bun kak cucrema nomynsinui. Apeansl BUAOB. BHIBI M MX >KM3HEHHBIE
CTpaTEeruu. JKOJOTNYECKUE SKBUBAJICHTHI.
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3aKOHOMepHOCTI/I IIOBCACHHUA U MI/IFpaI_[I/Iﬁ ’)KUBOTHBIX. buonoruueckue
HHBA3WH 9YXKCPOAHBIX BUIOB.

JdeMoHCcTpauu

[Toptper: Hx. M. XaTuynHCOH.

Tabmuubl W cXembl:  «ODKOJOTUYECKHE  XapaKTEPUCTUKUA  MOMYJISLHUNY,

«IIpocTpaHcTBeHHass  CTpyKTypa mnomyJjsiuum», «Bo3pacTHble  mupaMuibl

nonyysiiun», «CKOpOCTh  3acel€HUsi IOBEPXHOCTH 3EMJIM  Pa3IMYHbIMU

opranuzmammn», «Mogeinb 3konorndeckor Humu Jx. M. XatunHcoHay.

O6opynoBanue: repdapuu pacTCHHM, KOJJICKIIUHA KUBOTHBIX.

JlabopaTtopHas padora «IIprcnocoOeHns ceMsiH paCTeHHUI K pacCeICHUION.
Tema 9. Ikon0rust coodmecTB. IKOJIOrHIECKHE CHCTEMBI.

CooOmectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBA3UM MEXIY
OpraHu3MaMH B OHOLIEHO3E.

Oxocucrema kak oTkpbiTas cucrema (A. [x. Tencnu). OyHKIIMOHAIBHBIC
OJIOKM OpPraHM3MOB B JKOCHUCTEME: MPOJYIEHThI, KOHCYMEHTBI, PEIYyIICHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue unenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbI U Wbl B 3KOCcHCTEMaX. KpyroBopoT BEHIECTB M TOTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE  TIOKa3aTeau  dKocucTeMbl. buomacca u  mpomykuus.
DKOJIOTUYECKHE MUPAMU/IBI Urucel, OMOMAaCChl U SHEPTHH.

Junamuka sxocucmem. Kamacmpoghuueckue nepecmpouixu. @aykmyayuu.
HamnpaBieHHbie 3aKOHOMEpPHBIE CMEHBI COOOINECTB — CyKieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPOMNOTEHHbIC BO3JCUCTBUS Ha
cykueccuu. KnumakcHoe coobiiectBo. bropasnooOpasue u mojiHOTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoaHbie 3KOCUCTEMBL. JKOCUCmEMbl 03EP U peK. DKocucmembl Mopeti u
oKeanos. Ixocucmemvl MyHOp, 1€CO8, cmenel, nyCmbolHb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. Arposkocuctema. ArpoieHo3. Paznuuus
MEK]ly aHTPOIIOTEHHBIMH U MPUPOAHBIMU IKOCUCTEMAMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
bropa u ¢ayna. CuHaHTpomm3alus TOpPOJACKOW ¢ayHbl. buonorumdyeckoe u
X035MCTBEHHOE 3HAUCHUE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUST OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
skocuctemax. Ponb kackaonoco 3gpgexma u 6udo8-30ughpukamopos (Kirouesvix
6U008) 8 yHKyuoHuposanuu sxocucmem. IlepeHOC SHEPrUU U BEUIECTB MEXKIY
CMEXHBIMU dKOCUCTEMAMH. Y CTOMYMBOCTh OPraHU3MOB, MOMYJISALIMNA U YKOCUCTEM
B YCJIOBHUSIX €CTECTBEHHBIX M aHTPOIOTE€HHBIX BO3ICHCTBUH.

Mexanuzmol 8030eticmaus 3GepA3HeHUll pPA3HbIX Munos Ha
cybOpeaHu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl  9KOJI02UYECKO20  HOPMUPOBAHUS  AHMPONOSEHHO20  B030€UCMEUs.
MeTo0510r1si MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOMOTEHHBIX SKOCUCTEM.
JlemoHcTpanuu
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[Toptpet: A. JIx. Tencnu.
Tabnuupl u cxembl: «CTpyKTypa OHMOIIEHO3a», «IKOCHCTEMA IIIMPOKOIUCTBEHHOTO
jecay, «IKocucTeMa XBOMHOro jecay, «DyHKIIMOHANIbHBIE TPYMIbBl OPraHU3MOB B
skocucteMe», «KpyroBopor BemiecTB B dKocucteme», «llemu muTaHus
(macTOuUIHAs, AETPUTHAS)», « DKOJIOTHUECKasi MUpaMUAa YUCe», « IKOJIOTUYECKast
nupampga OuoMacch», «IKOJOrMYecKas nupaMmuja sHeprun», «OOpazoBaHue
oonora», «llepBuunas cykueccus», «BoccraHoBieHue Jeca IMOCie MOoXkKapay,
«3JKocHucTeMa 03epay», «ArpoieHo3», «KpyroBopor BeiiecTB ¥ MOTOK SHEPTUU B
arporieHo3e», «IIpumepsl ypOo3IKOCHCTEM.
O6opynoBanue: TepOapuul pacTEHUM, KOJJICKIIMM HACEKOMBIX, Uydesia TTHUI[ H
3Bepel, repOapuu KyJIbTYPHBIX U AUKOPACTYIIUX PACTEHUM, aKBAPUYM KaK MOJIEIb
KOCUCTEMBI.
IIpakTuyeckas padora «/3ydyenue u onucanue ypOo03KOCUCTEMBDY.
Jlabopatopnass pabora «l3ydyeHue pa3sHOOOpa3usi MEIKUX [MOYBEHHBIX
YJICHUCTOHOTHUX B PA3HBIX SKOCHUCTEMAX).
IKCKypeusi «ODKCKypcus B THUIHYHBIA OuoreorneHo3 (B AyOpaBy, OepesHsiK,
CJIbHUK, Ha CYXOJI0JIbHBINA WU MOWMEHHBIN JIYT, 03€p0, 00JI0TO)».
IKCKYpcHs1 «DKCKypcHusi B arposkocucreMy (Ha TMOJe WIM B TEIUIMYHOE
XO3SIHCTBO)».
Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buocdpepa — oOmennanerapHas 000jiouka 3€MIJIM, T/I€ CYIIECTBYET WIH
CyllleCTBOBaJia *U3Hb. PazBuTue npeacTaBieHuil o onocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuajackoro o 6uocdepe. O6nactu ouocdepst u e€ coctan. JKupoe
BeILECTBO Onochephl U ero PyHKIUY.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouocdepsl Kak
rJ100aIbHOM 3KOCcUCTEMBI. J[MHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl
BEI[ECTB U OMOTEOXMMHUYECKUE IUKIIBI (YIiiepoaa, a3oTa). PUTMUYHOCTH sIBIEHUMN
B Onocdepe.

3oHanbHOCTh Ouochepnl. [lonsitue o Omome. OCHOBHbIE OWOMBI CYIIIH:
TYHJpa, XBOMHBIE Jieca, CMEILIaHHbIE W IIUPOKOJIMCTBEHHBIE JIECA, CTENHU, CABaHHHBI,
IIyCTBIHH, TPOIIMYECKHUE JIECA, BBICOKOTOPbs. KimmMar, pacTUTeNnbHbINA U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa 1 QyHKIHS )KHBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITAa U
onocdepHbIX PYHKIU.
JemoHcTpanuu
[Toptpetsl: B. W. Bepranckuid, 3. 3rocc.
Tabmuer u cxembl: «l'eochepbr 3emmu», «KpyroBopor azora B mnpupope»,
«KpyroBopoT yriepona B npupozae», «KpyroBopoT Kuciopoga B HpUPOIE»,
«KpyroBopoT Boabl B mpupojie», «OcHOBHBIE OMOMBI cymmy, «Knumatnueckue
nosica 3emsin», «TyHnpay, «Taitray, «Cmemanubiii jgecy», «llIupokonrcTBEeHHbIN
necy, «Crenby, «CaBanHay, «Ilyctbinsay, « Tponudeckuii jiecy.
O6opynoBanue: repbapuu pacTeHHUN pa3HbIX OMOMOB, KOJUICKITUH >KUBOTHBIX.

PAGE \* MERGEFORMAT 69



Tema 11. YennoBek u okpy:kaouias cpeaa

DKOJIOTMUECKHE KPU3UChI M HMX MpUYMHBL. BosznelcTBue uyenoBeka Ha
ouocepy. 3arpsizHeHHE BO3IYIIHOW cpenapl. OxpaHa Bo3ayxa. 3arps3HeHUE
BoAHOM cpeabl. OxpaHa BOJHBIX pecypcoB. Pazpymienue mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHue KiumMara.

AHTpONIOreHHOE BO3JIEHCTBUE HA PACTUTENBHBIN U KUBOTHBIM Mup. OxpaHa
pPaCTUTENBHOTO W >KUBOTHOTO MHpa. OCHOBHBIE MHPUHIIMIIBI OXPAHbI MPUPOJBIL.
Kpacubie xuuru. OcobOo oxpansembie mnpupomnbie Tepputopun (OOIIT).
borannueckue cajpl U 300J10THYECKUE TAPKU.

OCHOBHBIE TPHUHILMIBI YCTOMYMBOTO PA3BUTHS YEJIOBEYECTBA U MPUPOJIBI.
PanroHanbHOE  NMPUPOJONOJB30BAHUE M COXPAHEHHE  OHMOJIOTMYECKOro
pazHooOpazust 3emiu. OOIKME 3aKOHOMEPHOCTH TJI00ATBHBIX H3KOJIOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TOCIEICTBU.

Pa3zButrie METOJIOB MOHUTOPUHTA PA3BUTHUS ONACHBIX TEXHOTE€HHBIX
npoiieccoB. CucmemHvle uUccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYPEeHmMOoCcnocooHou snepeemuxe. buonoeuueckoe paznoobpasue u 6uopecypcowi.
Hayuonanvnvie ungopmayuonnvie cucmemvl, obecneyugaroujue 00Cmyn K
uHgopmayuu NoO COCMOAHUIO OMOENbHLIX U008 U dKkocucmem. (OCHOBbL
aKopeabuIumayuu dKocucmem U cnocooos 060pvOvLl ¢ OUONOBDENHCOCHUIMU.
Pexoncmpykyus mopckux u Hazemuvix SKOCUCHEM.

JleMoHCTpauun

Tabmuubl 1 cxeMbl: «3arpsi3HEHHE aTMoc(epbl», «3arps3HeHue ruapochepsD,
«3arpszHeHue  nouBbl», «llapHukoBelii  3dexT», «Ocobo oxpaHseMble
IPUPOAHBIE TEPPUTOPUMN», «MOJEH YIPaBIIEMOTO MUPay.

O6opynoBanue: ¢dororpaguu OXxpaHseMbIX pacTeHUM U KUBOTHBIX KpacHoit
KHUTU Poccuiickoit denepannu, Kpachou KHUTH pEruoHa.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BUOJIOTU HA YPOBHE CPEJHEI'O OBIEI'O OBPA30OBAHUA
JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yjbTaTaM OCBOCHHS
OOy4YalONIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METaNnpeIMETHBIC U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIEAYIONIME COCTABISIONINE: OCO3HAHUE O0YYAIOIIMMUCA POCCUICKON
rpakIaHCKOW UJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH
U CaMOONpPEACNCHUI0, Haluuue Mmomusayuu K OOyYEHUIO  OHMOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUW JIMYHOCTA Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAUIUNA Pa3BUTUS OHOJIOTHYECKOIO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIbBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3OBaHUs, Haauyue  NpPa8oOCO3HAHUA  DKOJIOTHUUECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb LIETTU U CTPOUTH KU3HEHHBIE TJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMBbI MO OUOJIOTHH JTOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSAMH, MPUHSATHIMU B OOIIECTBE MpaBUIaMU U HOpPMaMU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUs, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHUSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaKEHUS K 3aKOHY U MPABOIMOPSAIKY, YEJTOBEKY TpyJa U CTapIlIeMy MOKOJICHHIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOUIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TpaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir denepainuu, npupoae u
OKPY>KAIOIIEH Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHoro mpenmera «buomorus»
JIOJDKHBI OTPaXkaTh TOTOBHOCTH M CIOCOOHOCTH O0YYAIOITUXCSI PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIIUECH JUYHOCTH, CHCTEMOM I[EHHOCTHBIX
OpUEHTAll{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0O0IIeCTBa, PACHIUPEHHE >KHU3HEHHOTO
OMbITA W OMbBITA JAEATEILHOCTA B MPOIIECCE peaM3allii OCHOBHBIX HAmNpaBICHUMN
BOCIIUTATEIHLHOU JESITEIHLHOCTH, B TOM YHCJI€ B YaCTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMKU 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YWJICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHHUE CBOUX KOHCTUTYLIMOHHBIX IpaB M O0O0S3aHHOCTEH, yBa)KEHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM MAESATEIbHOCTA IMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
OMOJOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIO3WIIMI0 IO OTHOIIEHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;
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YMEHUE YYUTHIBATh B CBOMX JIEUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHHS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHOIIEHUS! K MHEHHUIO OIIMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

chOpMHPOBAHHOCTh POCCHICKOM rpaXXJaHCKON UJIEHTUYHOCTH,
NMaTpuOTU3Ma, YBaXKEHUS K CBOEMY HApOJdy, YYBCTBa OTBETCTBEHHOCTH IEpe.l
PonuHoy, ropmoctm 3a CcBOM Kpau, CBOK PoauHy, CBOM SI3BIK U KYJBTYpY,
MPOIIIOE U HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILICHHE K NMPUPOJIHOMY HACIEAUIO U MAMSATHUKAM IPHUPOJIBI,
JTOCTHXKEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE H
pa3BuUTHE OWOJOTHUH, TOHUMAHUS 3HA4YEeHHUs] OWUOJOTUM B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeiiHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTH 3a €T0 Cy/Ib0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCHICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJUTEIISIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMu Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs ICTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHU;

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

TOTOBHOCTh K CAMOBBIPQXKEHHUIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMIICHHE
MIPOSIBIIATH KAYECTBAa TBOPUECKOM JIMYHOCTH;

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

MOHMMAaHUE U peau3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a >KU3HU
(310poBO€  TIMTAaHHWE, COONIIOJIEHWE TUTMEHUYECKMX TIpaBUJl W HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJsIpHas Qu3nuecKas
aKTUBHOCTH), OEpPEXKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;
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MOHMMAHUE 1EHHOCTU TPaBUJI HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 37J0POBBIO U KU3HU JIIOICH;

OCO3HAHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YMOTpeOIeHUS
aJIKOTOJIs, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MAacTePCTBA, TPYI0JII00UE;

TOTOBHOCTh K AKTHUBHOW JI€ATENbHOCTH TEXHOJIOTMYECKOM M COIUaIbHOU
HAIPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, IIAHUPOBATH U CaMOCTOSTEIHHO
BBITIOJTHATH TaKYyIO JAEATEIbHOCTD;

UHTEpEC K pa3inyHbIM chepaMm mpodeccCHoHaTbHON e TeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBHIOOpP Oyaymiedl mnpodeccud U pearTn30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K 0Opa30oBaHUI0O W CamMoOOpa3OBaHUIO Ha
MPOTSIKEHNUU BCEH KU3HU;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHMS:

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHNS;

MOBBIIICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM UX BO3MOXHBIX IOCIEACTBUM IS
OKPYXKAarOILEl Cpeabl;

OCO3HAHHWE TI00aTBHOrO XapakTepa 3KOJIOTMUECKUX MpoOJeM M IyTed HuX
pelieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpETaeMble MNpPU HU3YYEHUU OHOJIOTHH
3HAHUS W YyMEHUsS TpU pelIeHUd NpoOJeM, CBS3aHHBIX C palMOHAIbHBIM
IPUPOAOIIONb30BaHUEM  (COONIOAEHME  TpaBWi  TOBEACHHS B  IMPHUPOJIE,
HaIpaBJICHHbIX HA COXPAaHEHUE PABHOBECHS B HSKOCHUCTEMAX, OXpPaHY BHUJIOB,
AKOCHUCTEM, Orochepnl);

AKTUBHOE HEINpUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYXKaKOUIEH
MPUPOIHON Cpejie, YMEHHE MPOrHO3UPOBATH HEOJIATONMPHUSATHBIE IKOJIOTHUYECKUE
MOCJIEJICTBUSI PEANTPUHUMAEMBIX JICHCTBUHN U NPEIOTBPAIIATh UX;

HaJIMYue Pa3BUTOr0 3KOJOTMYECKOrO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
onbITa NEATEeIIbHOCTH HKOJIOTUYECKON HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B II03HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, TOTOBHOCTH K YY4aCTHUIO B MPAKTUYECKON JI€ATEbHOCTH SKOJOTMYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUajore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJIbTYpbl KakK CpPEACTBa
B3aMMOJICUCTBUS MEXKTY JIIOABMU U TIO3HAHUS MHUPA;

MOHUMAaHUE CHenupuKu OWOJOTUM KaK HAyKd, OCO3HAaHWUA €€ poliu B
GbOopMHpPOBaHUN PANMOHATIBLHOTO HAYYHOTO MBINIJICHUS, CO3JaHUU IIEJIOCTHOTO
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NpEICTaBICHUS 00 OKPYXalolleM MHUpPE KaK O €IUHCTBE IMPUPOJbI, YeJOBEKa U
o0miecTBa, B IMO3HAHUM HPHUPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHHU MpoOiIeM
COXPaHEHUsI IPUPOIHOTO PAaBHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OHOJIOTMU JJIi COBPEMEHHOW IMBWIM3ALIMU:
o0ecrieueHnss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MNEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pEIIaTh pPEeCcypcHble  MNPOOJIEMBI  pa3BUTHS
4eJI0BEYECTBA, TIOUCKA MTyTEeH BBIXOJAA U3 INIOOATBHBIX 3KOJOTMYECKUX MPOOJIEM U
o0ecrieueHnss  Mepexoja K  YCTOMYMBOMY  Pa3BUTHUIO,  PAlMOHATHLHOMY
UCIIOJIb30BAaHUIO TPHUPOJHBIX PECYpPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TMOJYYCHHH OWOJIOTMYECKUX 3HAHUM B IEJSIX
NOBBIIICHUS OOIIE KyJNbTYphbl, €CTECTBEHHO-HAyYHOW TIPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIIBHOM IPaMOTHOCTU oOydaroniuxcs, (popmMupyeMoi
IpU U3Y4EHUH OUOJIOTUHY;

NIOHUMAaHUE CYIIHOCTH METOJOB MO3HAHUS, UCIIOJIb3yEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh IOJy4YaeMble 3HAHHUA JJIs aHaiu3a u
OOBSICHEHMSI SIBICHUM OKpPYXKAlOIIEro MUpa M MPOUCXOASIINX B HEM U3MEHEHUH,
YMEHHE JejlaTh OOOCHOBAHHBIE 3aKIIOYEHHUS Ha OCHOBE HAay4dHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 TIOJIYYEHHMSI IOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUSA IS
penieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsX;

OCO3HAHWE LIEHHOCTU HAYYHOM JEeATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISTH
MPOEKTHYIO U HCCIIEIOBATENBCKYIO AEATEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTH K  HENpPEpPhIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHNI0, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUM MO OWUOJOTMU B
COOTBETCTBHHM C )KU3HEHHBIMU MOTPEOHOCTIMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE  PE3yJIbTAThI OCBOEHHUSI  y4eOHOro ImpeamMmera
«buonorus» BKIIOYAIOT: 3HaYUMbIe [UIs1  (OPMUPOBAHHUS MHPOBO33PEHHUS
o0yJaroluxcs MeXIUCUUIIMHAPHBIE (MEXIIPEMETHbIE) 00IIeHAYYHbIE TIOHATHS,
OTpa)KallllMe LEJOCTHOCTh HAyYHOM KapTHHBI MHpa U CIEeUU(UKYy METOJO0B
NO3HAHMs, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTUs, SIBICHUE,
IpOLECC, CUCTEMa, HAyYHBIA (DAaKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUs, HCCIENOBAHUE, HAONIOJEHUE, H3MEpPEHUE, HKCIEPUMEHT U JpyTue);
yHUBEpCalbHble Yy4yeOHbIe JeWCTBUS (IO3HABATENbHbIE, KOMMYHUKATUBHbIE,

peryJisiTUBHbBIE), oOecreynBarome dbopmupoBaHue (GyHKUIHOHATBHON
IPaMOTHOCTH UM  COIMAJbHOW KOMIETEHIMU O0OyYarouuxcsi; CIOCOOHOCTh
oOyuarommxcs UCII0JIb30BATh OCBOCHHBIE MEXAUCIUTUTMHAPHEIE,

MHUPOBO33PEHYCCKUE 3HAHMS W  YHUBEpCalbHble ydeOHBbIC JICHCTBUSA B
MMO3HABATEILHON U COLIMAIIBHOM MPAKTHUKE.

B pe3ynpTare wu3ydeHHs OWOJIOTHMM Ha YPOBHE CpPETHETO OOIIero
oOpazoBanus y oOydaromerocs OyayT chOpPMHPOBAHBI TO3HABATEIHHBIC
YHHUBEpCaJIbHBIC yUeOHBIC JCHCTBIS, KOMMYHUKATHBHBIC YHUBEPCAIBHBIC YICOHBIC
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JIEUCTBUSI, PETYJISTUBHBIC YHUBEPCAIBbHBIC YyYEeOHBIE JCWCTBUS, COBMECTHAs
JEATEIIbHOCTb.

MertanpenMeTHble Pe3yJIbTaTbl OCBOCHMSI TMPOTPAMMBI CPEIHEro OOIIEero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaanenne YHHUBEPCATbHBIMHA Y4eOHbIMU NMO3HABATEJIbHBIMU
NEeUCTBUSAMMU:

1) 6a3oBbIe JJOTHYeCKHE EHCTBHUS:

CaMOCTOSITENILHO  (OPMYJIUPOBaTh W aKTyalM3UpOBaTh  MpoOieMmy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh NPU OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(amanm3a, CHHTE3a, CpaBHEHMSI, KIacCcu(UKaImu, 0000IIeH S ), pACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHSATUN (BBIACIATh UX XapaKTepHbIC MPU3HAKU, YCTAaHABIUBATh
CBSI3U C IPYTUMHU MOHSITUSIMH);

ONpENENATh LENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JOCTUKEHUSI, COOTHOCUTD PE3YIIbTATHI ACATEILHOCTH C MTOCTABJICHHBIMH 1EISIMU;

UCIIOJIb30BaTh OMOJOTUYECKUE MTOHATHUS IS OOBsICHEHUSI (DAaKTOB U SIBJICHHIM
YKWBOW MPUPOBI;

CTPOUTH JIOTMUECKHE pPaCCYXICHUs (MHIYKTUBHbBIC, JEAYyKTHUBHBIC, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PacCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSITh CXEMHO-MO/ICJIbHBIC CpelCTBA LIS MIPEACTABIICHUS
CYILLECTBEHHBIX CBSI3€l M OTHOLIEHUH B M3Y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a
TaKke  MPOTUBOPEYUH  pa3HOTO  poOJa, BBISIBJIECHHBIX B  Pa3UYHBIX
MH(POPMAITMOHHBIX UCTOYHHUKAX;

pa3pabaThiBaTh IJIaH pEHIeHUs MpoOJeMbl ¢ YYETOM aHaIM3a UMEHOUIUXCS
MaTepHabHBIX U HEMATEpUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM AEATEIBbHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJNHATH PpabOTy B  YCJIOBHUSIX  PEAIBHOTO,
BUPTYaAJIbHOTO U KOMOWHHUPOBAHHOTO B3aMMO/ICHCTBUSI;

pa3BUBATh KPEATHBHOE MBIILICHUE TTPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIEN0BATEIbCKHE TeHCTBHUS:

BJIAJICTh HABBIKAMH yUeOHO-UCCIIECIOBATEIBCKOM U MTPOCKTHOM JESITEIBHOCTH,
HaBBIKAMM  pa3peuieHusi MpodsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOO0B PEUICHUS TPAKTUYECKUX 3aa4, IPUMEHEHHUIO
Pa3IMYHBIX METOJOB MO3HAHMUS;

UCIIOJI30BaTh PA3JIMUHbIEe BUJIBI JACSITEIBHOCTH IO MOJYyYEHUIO HOBOTO
3HAHMS, €r0 HWHTEpPHpeTalHH, MNpPeoOpa3oBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTyaIUsX, B TOM YHUCJIE TP CO3JaHUU YUCOHBIX U COIMATIBHBIX MIPOCKTOB;

dbopMHpOBaTh HAYYHBIA TUT MBINIJICHUS, BIAJETh HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATHUSIMU U METOJIAMH;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOM
JEATEeIIbHOCTH U )KU3HEHHBIX CUTYalUsX;
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BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W AKTyaJM3UpOBaTh 3aaauy,
BBIJIBUTATh TUINOTE3y €€ peIleHUs, HaXOAUTh apTyMEHTHI JJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TIOJNIyYEHHBbIE B XOJE PpEIICHUs 3aJaydl  pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsIM, OIIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYILECTBISTh IEJICHAINIPABICHHBIN MOUCK TMEpPEeHOca CPEICTB U CIOCOOOB
JEHCTBUS B MPOPECCHOHANBHYIO CPELY;

YMETh TMEPEHOCUTh 3HAHUS B TMO3HABATEJIBHYIO U MPAKTHYECKYIO 00JIacTH
KU3HEICSATCIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC WJEH, TpEjIaraTb OPUTHHAIBHBIC TIOIXOJbI M PEIICHUS,
CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aJbTEPHATUBHBIC PEIIICHUSI.

3) pabdora ¢ ungopmanmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(POPMAINK (TEKCTE Y4eOHOTrOo
nocoOusi, HAY4YHO-TIOMYJIAPHON JUTEparype, OHOJOTUYECKUX CIIOBapsSX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHETE), aHaIM3UpOBATH
uH(OPMAIUIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHUS], KPUTUYECKU OLICHUBATH
e€ I0OCTOBEPHOCTh M HETIPOTUBOPEUUBOCTD;

dbopMynupoBaTh 3aMpOChl U MPUMEHATh Pa3INYHBIE METOABI MPU TIOUCKE U
otbope Ouosorndeckoi MHMOpMaIKU, HEOOXOAUMOM JIJIsi BBIIOJHEHUSI YUEOHBIX
3amad;

pUOOpETaTh OIBIT KCIOIL30BAHMS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIbTYpYy aKTUBHOTO MCIOJB30BaHUS PA3IMUHbIX
TIOMCKOBBIX CHUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMAIbHYIO  (OpMY  TPEACTABICHHUS
ouonornyeckor uHbopmaru (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BAaTh HAyYHBIA S3BIK B KadecTBE CpeAcTBa IMpu pabore ¢
Ononornyecko MHPOpPMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJBI, (HOpPMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CpEICTBA
HaTJISAHOCTH;

BJIaJIeTh  HAaBBIKAMH  pAcClO3HABaHMS W 3alIUTHl  MHQpOpPMAIUH,
MH(OPMAIMOHHOW 6€30MaCHOCTH JINYHOCTH.

OBjaieHHe YHHBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH JeHCTBUSIMMU:

1) o6menmue:

OCYIIIECTBISATH KOMMYHUKAIIMU BO BCeX chepax KU3HU, aAKTUBHO yU4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHU MO CYHIECTBY OOCY>KIaemMol Tembl (yMEHHME 3a/1aBaThb
BOIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHTEIILHO BBITIOJIHCHUS Tpe/jiaraeMoun
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH IMO3UIMNA JAPYTHX yYaCTHUKOB
JIMajora WA JUCKYCCUN);
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pacro3HaBaTh HEBepOalbHbIE CpEJCTBA OOIICHMS, TMOHUMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOHQIMKTHBIX CHUTYalluH,
YMETh CMSITYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3JIMYHBIMU CIIOCOOAMH OOIIEHUS M B3aHMMOJICHCTBUS, TTOHUMATh
HaMEpEHUs IPYTUX JIOJeH, MPOSBIATh YBAKUTEILHOE OTHOILIIEHUE K COOECETHUKY
U B KOPpEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHUSI C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasl IesiTeJIbHOCTh:

MOHMMATh U KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW U WHIUBUIYATbHOU
paboThI IpH pelIeHUU OUOJIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOJUMOCTh
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a1a9H;

BBIOMpaTh TEMaTUKYy M METOAbl COBMECTHBIX JCHCTBUU C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJJIEKTUBA;

OpUHUMATh IEJIM  COBMECTHOM  JIEATEIBHOCTH, OPraHU30BbIBATH |
KOOPAUHUPOBATh JIEUCTBUSL MO €€ MIOCTHKEHHIO: COCTaBJISITH IUJIAH JICHCTBUM,
pacmpenenarh pojau ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIATh pe3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAauyeCTBO CBOEr0 BKJIaJla M KaXKJIOr0 y4YaCTHHKAa KOMaHIbl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejJiaraTh HOBBIE TIPOEKTHI, OIEHUBAaTh UAEHU C TO3UIUHA HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUIECKON 3HAUMMOCTH;

OCYIIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B Pa3IMYHBIX
CUTYaIUsX, POSIBISATh TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUITUATUBHBIM.

OBJiaieHNe YHUBEPCAIbHBIMH PEryJSITUBHBIMU AeHCTBUSIMM:

1) camoopranm3anusi:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHWS JUIsl BBISIBICHUS TNPOOJIeM U UX
pEIIeHHs B )KU3HEHHBIX U yUeOHBIX CUTYyAITUsX;

BBHIOMpATh HAa OCHOBE OHMOJIOTMYECKHX 3HAHWUW IIEJIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX AEHCTBHSX M MOCTYINKAaX MO OTHOUIEHUIO K >KHUBOHM MPUPOJE,
CBOEMY 3/10POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOSITETIbHO OCYIIECTBIIATH MMO3HABATEIbHYIO JEATEIIbHOCTh, BBISBISATH
po0JIeMBbI, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
NEATSILHOCTH U KU3HCHHBIX CUTYAIIHSX;

CaMOCTOATENIbHO COCTABJISITH IUJIaH pEIIeHHs NpodsiieMbl € YYETOM
HUMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOUTCHHUIA;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacuMpsATh paMK{ y4eOHOTO TpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUH;

JieJaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
32 pEIICHMUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;
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c1oco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO HIMPOKOM JpyAHULIUU B
pa3HbIX 00JAaCTSIX 3HAHWM, MOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIN YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OILICHMBATh COOTBETCTBHE PE3YJIbTATOB IIEJISAM;

BJIAJ€Th HABBIKAMHM  TO3HABATENHHON  pedieKCMH  KakK  OCO3HAHMS
COBEpIIAEMbIX JIEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3YyIbTaTOB M
OCHOBAaHHM, MCIOJIB30BaTh MPUEMBI peIICKCUU IS OIEHKH CHUTYallud, BHIOOpA
BEPHOTO PCIICHUS;

YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO IPUHUMATH PEIICHUS IO HX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX IIPH aHAINU3E pPe3yIbTaTOB
NEeSTEeITbHOCTH;

3) npuHsATHE CeOsl M APYTUX:

MPUHUMATH ce0sl, IOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

OpPUHUMATh MOTHUBBI W apTyMEHTHl JPYrHMX IMPU aHAIMU3€ pe3yJIbTaToB
NEeSTeIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKY;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MTO3UIIUU JPYTOTO YEJIOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHBIC pe3yabTATBI OCBOCHHS COACPKAHWSA Y4eOHOTO MpeaMeTa
«buonorusiy Ha yrayOJIEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOCCIEUYCHHE
npopuapHOro  oOyueHust  oOydawonuxcss  Ouojmoruv. OHHM  BKJIIOYAIOT:
cnenuuyecKue i OMOJIOTHH HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHHIO, HHTEPIPETAIMN U TIPEOOPA30BAHUIO 3HAHHMA, BUJBI IEATCIBHOCTH TI0
MOJIYYCHHUIO HOBBIX 3HAHUW U MX NMPUMEHEHHUIO B PA3JIMYHBIX YUY€OHBIX, a TAKXKE B
peaNbHBIX KU3HEHHBIX CUTyanusx. [IpemMerHbie pe3ynbTarhl MPEACTaBICHBI 10
rojilaM U3y4eHusl.

[IpenMeTHBIC pe3ynbTaThl OCBOCHUs ydeOHoro mpeamera «buonorus» B 10
Klacce NOJIKHBI OTPaKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OWOJIOTHUH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWW  3aKOHOB TPHUPOABI W  PEHICHUH  TPOOJeM  palMOHAILHOTO
TIPUPOOTIOIL30BAHUS, O BKJIAJIC POCCUMCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
Oonosoruu;

BJIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWW, KOTOpas BKJIIOYACT:
OCHOBOITOJIAraloIye OHOJIOTHYECKUE TEPMHHBI W TOHATHS (KU3Hb, KIICTKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYISIUSA, CaMOBOCIIPOHU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJOTHYECKHE TEOPUU
(xnerounas teopus T. llIBanna, M. Ilneitnena, P. Bupxoa, xpomocomHasi Teopust
HaciencrBeHHoctu T. Moprana), yuenus (H. W. BaBmmoBa — o mneHTpax
MHOTOOOpa3usi W TPOUCXOXKICHUS  KyJbTYPHBIX  pacTeHHW#),  3aKOHBI
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(emnHOOOpA3Wsi MOTOMKOB TEPBOTO TMOKOJEHUS, PACIICIUICHUS, YHCTOTHI TaMeT,
He3aBUCUMOTO HaciegoBaHuss [.  Mengens, TOMOJOTMYECKHUX PSIOB B
HacJIeACTBEHHON N3MEHUYUBOCTH H. . Basuiosa), MIPUHIIHATIBI
(KOMILJIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJAaMH HAyYHOTO IIO3HAHUS, MHCIOJIb3YEMBIX B
OMOJIOTUYECKUX MCCIEOBAHUSAX JKUBBIX OOBEKTOB (OINMUCaHUE, H3MEpPEHHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);

YMEHUE BBIICIATH CYIIECTBEHHBIC NMPU3HAKU: BUPYCOB, KJIIETOK MPOKAPHOT U
DYKapHWOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIIE
OakTepuii, TpuOOB, paCTEHUH, JXUBOTHBIX W YEIIOBEKA, CTPOCHHSI OPTaHOB W
CUCTEM OpraHoOB pacTeHUH, KUBOTHBIX, YeJioBeKa, MIPOILIECCOB
KU3HEICATCIbHOCTH, MPOTEKAIOIMUNX B OPraHW3Max pacTEeHUW, J>KUBOTHBIX U
YyeJgoBeKa, OMOJIOTHYECKMX TPOILIECCOB: OOMeHa BemecTB (MeTaboau3Mm),
MpEeBpAIllCHUs] SHEPTUuu, OpOKEHHS, aBTOTPOPHOTO U TETEPOTPO(HOTO THUIIOB
NUTaHus, (QOTOCHHTE3a U XEMOCHUHTE3a, MHTO3a, MeHo3a, TraMeTOreHesa,
AMOpUOTeHe3a, TOCTIMOPHOHAIBHOTO PA3BUTHS, PA3MHOKEHHUSI, UHIUBUIYaTIbHOTO
pa3BuUTHS opraHu3ma (OHTOreHe3a), B3aUMOJCUCTBUSI T'€HOB, TE€TEPO3UCA,
HCKYCCTBEHHOT'0 0TOOpA;

YMEHHUE YCTaHABIIMBATh B3aUMOCBS3M MEXKJy OpPTraHOMJAAMH KIETKH U HX
GYyHKUUSIMHE, CTPOCHHEM KJIETOK pa3HBIX TKaHEM M UX (GYHKUUSIMH, MEXITY
opraHaMu M CHCTEMaMH OpPTaHOB Yy pAacTCHWH, JKMBOTHBIX M YEJIOBEKAa W HX
GYHKIASIMH, MEXKIy CHCTEMaMH OpPTaHOB M WX (DYHKIMSAMH, MEXIY STallaMH
oOMEHa BeIeCcTB, dTanaMu KJIETOYHOTO ITUKIIA U KU3HCHHBIX IIUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO Pa3BUTHS, F€HOTHUIOM U (EHOTHIOM, (DEHOTUIIOM H
(dhakTopamu cpebl OOUTaHUS;

YMEHUE BBISBJIATh OTIMYHUTEIBHBIC MPU3HAKW JKMBBIX CHUCTEM, B TOM YHCIIE
pacTeHu, )KUBOTHBIX U YEJIOBEKA,;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIINE aPTYMEHTHI, OWOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JIJIsI JOKAa3aTeIbCTBA POJCTBA OPraHM3MOB PA3HBIX
CUCTEMATUYECKUX TPYIIIT,

yMEHUE peniaTh OMOJIOTUYECKUE 3aa9U, BHISABISITH IPUUUHHO-CIICICTBEHHBIC
CBSI3U MEXKJIY UCCIICTYEMbIMU OMOJIOTUYECKUMHU TPOIECCAMU U SBJICHUSIMHU, J1€71aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUY TIOJYUYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHbIE M MpPaKTUYECKUe padOThl, COOMHOIATH
npaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, IMPOBEPITh WX OKCICPUMEHTAILHBIMU
cpencTBamMu, (GOopMyIupys Ledb HCCICIOBAHMS, aHAJIU3UPOBATH IMOJYYCHHBIC
pe3yibTaThl U JEIaTh BHIBOIGI,

YMEHHUE Y4YacTBOBaTh B y4e€OHO-HCCIIEIOBATEIILCKONM paboTe 1Mo OHOJIOrHw,
HKOJIOTUU W MEIUIIMHE, MPOBOJAUMON Ha 0a3e IIKOJIbHBIX HAy4YHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  TOJIYYCHHBIE  PE3yJbTaThl HAa  YYEHUYECKHUX
KOH(epeHIusX;
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YMCHHUC OLCHUBATL OJSTHYCCKHUC AaACIICKTBI COBPCMCHHBIX I/ICCHGIIOBaHI/Iﬁ B

obmactu  Owosormd W MeEAWNHMHBI  (KIIOHMPOBAaHHWE,  HMCKYCCTBEHHOE
OIJIOJIOTBOPEHHE, HAIpPaBICHHOEC W3MEHEHHWE T€HOMa W CO3/JaHHe TPaHCTCHHBIX
OpraHu3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaylied MmpodeccuoHalIbHON
JeATEIbHOCTH B 00JacTH OUOJIOTHU, MEAMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUIEBON MPOMBIIIJIEHHOCTH, YIIAyOJsTh MO3HABATEIbHBIN
UHTEpEC, HAIPaBJICHHBIM HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH MPOQeccuu u
OpOAODKEHHEe OHOJIOTMYECKOTO 00pa3oBaHUsl B OpraHH3alUsaX CpPEIHEro
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUA.

[IpenMeTHbIe pe3ynbTaThl OCBOeHUs1 yueOHoro mpeamera «buonorus» B 11
Kjacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJIOTUU B CHUCTEME
€CTECTBEHHbIX HayK, B (DOPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B IO3HAHUU 3aKOHOB MPHUPOABI M PEHICHUH SKOJOTUYECKUX
npo0OjieM 4YeloBeYecTBa, a TaKXKe B PEIIEHUH BOINPOCOB PALMOHAIBHOIO
IPUPOJIOTNIOIB30BaHUs, U B (DOPMHUPOBAHUM LIEHHOCTHOT'O OTHOLIEHMS K MPHUPOJE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BuUTHE OMOJIOTHH;

YMEHHME BJAJETh CHUCTEMOW OMOJOIMYECKHUX 3HAHMUW, KOTOpas BKIOYAET
ONpENENCHUs] M TOHMMAHHWE CYIIHOCTH OCHOBOIIOJIATAIOIMINUX OHOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHJI, 3KOcucTeMa, Ouocdepa), OHOIOrMUYECKHUE TEOpUU
(aBomonronHas teopust Y. JlapBuHaA, CHHTETHYECKAs TEOPHs SBOJIIOLIMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Boitouun, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHetuueckoro paBHoBecust [[x. Xapau u B. BaitnOepra,
3apojsimieBoro cxonacrea K. M. boapa), mpaBuna (mMunumyma FO. Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

yMEHUE  BJIaJ€Th  OCHOBHBIMH  METOJaMU  HAYYHOTO  TO3HAHUS,
UCIOJIb3YEMbIMU B OMOJIOTHYECKUX UCCIIEIOBAaHUAX KUBBIX O0BEKTOB U HIKOCUCTEM
(omucanue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHHE BBIICIATh CYIIECTBEHHbIE MPHU3HAKUA: BHIOB, OHOr€OLIEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aIIONaTPUYECKOTrO u CUMITaTPUYECKOTO
BUJI000pa30BaHus, BIAUSHUS ABMOKYIIUX CHJI SBOJIOLMU HA T€HO(POH I OIS,
MPUCIIOCOOJICHHOCTH OPraHu3MOB K cpefie OOMTaHMs, YepeJOBaHUsl HAIlpaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

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

YyMEHUE  BBISBJISTH  OTJIMUWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MIPUCTIOCOOJICHHOCTh BHJIOB K Cpelle OOWTaHMs, aOMOTUYECKUX U OMOTHUYECKHX
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KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBsI3€li  OpraHM3MOB B  COOOIIECTBaX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIME aPTyYMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY JIJIs JOKa3aTeIbCTBa POJCTBA OPraHM3MOB Pa3HbIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXpPAaHEHHS MHOTrooOpa3usi BHIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI MPUPOJIBI M YETIOBEUECTBA;

YMEHHE peniaTb OMOIIOTUYECKUE 3a]Ja4H, BBISBISATH IPUUNHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIEyeMbIMU OHOJIOTMYECKUMH MIPOIECCAaMH U SBIICHUSMU, 1€TaTh
BBIBOJIbI U ITPOTHO3BI HA OCHOBAHHH IOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M IPAKTUYECKHUE padOThI, COOIHOAATH
mpaBuia mpu paboTe ¢ ydeOHBIM U Ja00paTOPHEIM 000PYA0BaHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, TMPOBEPITh WX OKCICPUMEHTAILHBIMHU
cpeacTBaMH, (GOopMyIupys Leidb HCCIEJOBAHUS, aHAJIU3UPOBATH IOJyYECHHBIE
pe3yibTaThl U JeaTh BHIBOIBI,

YMEHHE y4acTBOBaTh B y4eOHO-HMCCIENOBATENbCKOW paboTe mo OHOJIOorud,
HKOJIOTUM U METUIMHE, MPOBOJMMOM Ha 0a3ze IIKOJIBHBIX HAayYHbBIX OOILECTB, U
nyOMUYHO  TPEACTaBIATH  MOJYYEHHBbIE  pe3yJbTaThl Ha  YYEHUYECKHUX
KOH(DepeHIusX;

YMEHHE OLIEHUBATh TUIOTE3bl U TEOPUH O MPOUCXOKJICHUU KU3HU, YEIOBEKA
¥ UYEJOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U CIOCo0ax MpeaoTBpallCHuUs
r100albHBIX U3MEHEHUM B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayuieil mpodeccuoHaIbHON
JESITEIbHOCTH B 001aCTH OMOJIOTUH, YKOJIOTUH, TIPUPOIOTIONH30BAHMSI, METUIIUHBI,
OMOTEXHOJIOTUH, TICHXOJIOTUH, BETEPUHAPHM, CEIIbCKOTO XO3SiCTBA, MHINEBOM
MPOMBINIJICHHOCTH, YIUIyOJIsATh TO3HABAaTEIbHBIA HMHTEpPEC, HAMpaBICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccurt U MPOJODKEHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIETO oOpazoBaHuUs.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosaunuyecrBo yacos
HaumeHnoBaHue pa3iesioB H TeM DJIEKTPOHHBIE
Ne n/m Kontpoububie | IlpakTnuecku | (mudpoBbie)
InporpamMmmasl Bcero
padoTHI e paboThI o0pa3oBaTe/ibHbIE
pecypcsl

1 Buosnorus kak Hayka. 1
2. JXKuBble cucTeMBbl M UX H3YYCHUE.
3. buonorus kierku. 2 0.5
4. XuMuyeckasi OpraHu3anus KJIETKU. 10
S. Crpoenne U QyHKIIUH KIETKH. 8 2
6 OOMeH BelIEeCTB U NIPEBPALLEHUE SHEPTUHU B 9 1

' KJIETKE.
v HacnencrBennas undopmanus 1 peann3arus 9 05

' ¢ B KJIETKE. '

JKW3HEHHBIN LUK KIETKH. 6 1
Ctpoenue 1 pyHKIIMH OPraHU3MOB. 17 1.5

10. Pa3mHOXeHMe U pa3BUTHE OPraHU3MOB. 8 1.5
11 ['eneTrka — HayKa O HaCJIEICTBEHHOCTH U 5 05

' M3MEHYHUBOCTH OPTaHU3MOB. '
12. 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH. 10 1
13. 3aKOHOMEPHOCTH U3MEHUYHUBOCTH. 6 1
14. [eHeTHKa YeNOBEKa. 3 0.5
15. CeJleKIMst OPraHu3MOB. 4 1
16. buotexHonorusa u cuHTeTHYecKast OMOJIOTHS. 4
17. PesepBHOE BpeMsi. 1
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OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102

13
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11 KITACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Konrtpoannbie | Ilpakruueckn
MPOrpamMmbl Bcero o0pa3oBaTeIbHbIE
padoThI e padoThbl
pecypchl
1 3apokJeHNE U Pa3BUTHE 3BOJIIOIIMOHHBIX 4
' OPE/ICTABICHUI B OHOJIOTHH.
MUKPOAIBOIIONHS U €€ PEe3yIbTaTHI. 14 2
MaxposBOIIOIHS U €€ Pe3yIbTaTHI. 6
4 [MpoucxoxaeHNE U pa3BUTHE )KU3HU HA 15 15
3emuie.
S. [IporCcXOkKICHUE YETOBEKA — AHTPOIIOT€HES. 10 1
DKOJIOTHS - HAyKa O B3aMMOOTHOILICHHSX
6. OPraHU3MOB U HAJIOPTaHU3MEHHBIX CHCTEM C 3 0.5
OKpY’Karolllel Cpeion.
OpraHu3msl 4 cpefia OOUTaHMs. 1.5
DKOJIOTHS BUJOB U MOMYJISILIHI. 0.5
9 DKONOTHs COOOIIECTB. DKOIOTHYECKIE 12 05
CHCTEMBI.
10. Buocdepa — riobanbHas IKOCHCTEMA.
11. YennoBeK M OKpYKarolias cpea.
12. PesepBHOE BpeMsl.
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 0 7.5
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KounyecTBo 4yacoB JJIeKTPOHHBIE
Ne ara
Tema ypoka Kourpoasbnbie | IIpakTuyeckue A unpposbie
n/n Bcero u3ydeHusi | oOpa3oBaTe/IbHbIC
padoThI padoThI pecypebl
. bubmnoreka IIOK
MOIIOTHA KAK KOMILTCKCHAA https://m.eds00.ru/863e612
1. | mayka u Kax 4acTh COBPEMEHHOIO 1 "
obmecTsa. https://m.edsoo.ru/863e632a
bubmuorexa [JOK
2. | )KuBble CHCTEMBI U MX CBOMCTBA. 1 https://m.eds00.ru/863e612
2
v bubmuoreka IIOK
3. POBHCBAA OPTaHH3aLHA KUBBIX 1 https://m.eds00.ru/863e656
CUCTEM.
4
4 Hcropust OTKpBITUA U U3YYEHUS 1 bubmuoreka [JOK
" | xnetku. Knerounas teopusi. https://m.eds00.ru/863e674e
Metoasl MOJIEKYIIIPHON U
KJIETOYHOU OMOJIOTHH.
[IpakTuueckas padbora Bu6morexa LIOK
S. «M3ytieHue METON0B KICTOYHOM 1 0.5 https://m.eds00.ru/863e6b7
Ouomnoruu (xpomarorpadus, >
anekTpodopes, =
muddepennmanbaoe
neHrpudyruposanue, [1LIP)».
. bubanoreka [JOK
6. | Xumugeckuii COCTaB KJIETKH. 1

https://m.edso00.ru/863e6b7
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

2

MI/IHepaJIBHLIe B€IICCTBA KJIICTKH,

but6mmoreka [IOK

1. https://m.eds00.ru/863e687
UX OMOJIOTHYECKAs POJIb. 0
Opranuveckre BEIECTBa KICTKU
g - g%mm. Ha60paéopHaﬂ pabora 05 Bu6nuorexa LIOK
+ | (OHADYIHCHHC DEIKOB © ' https://m.eds00.ru/863e6d5¢
MTOMOIIIbIO KaUeCTBEHHBIX
peaKuuii.
9 CoiicTBa, Knaccudukanus u bu6nuoreka [JOK
" | byHKumE GenkoB. https://m.edso0.ru/863e6e88
10 OpraHnyeckue BEIeCTBa KICTKH
" | —yraeBogpL.
o bubnuorexa [JOK
11. _;)HFEEH:IGCKM BEMMECTRA KICTKH https://m.eds00.ru/863e6ff0
JIBL. https://m.eds00.ru/863e716¢
Hyxnennossie kucnotsl. JITHK n
> PEK. JlaGoparopHas paboTa 05 Bu6morexa LIOK
+ | (ViCCTICOBATIIC HYIJICHHOBBIX ' https://m.eds00.ru/863e766¢
KHCJIOT, BBIJICJIEHHBIX U3 KJIETOK
Pa3IUYHBIX OPTraHU3MOBY.
13 Crpoenue u pynkuuu ATO. Bu6muorexa LIOK
- | Apyrne nykneosuatpugochars: https://m.edso0.ru/863e7c98
(HT®D).
y CexBenuponanue JIHK. Meroapt Bu6mmorexa LIOK
© | TCHOMUKH, TPAHCKPHITTOMHIH, https://m.edso0.ru/863e7aae
MTPOTEOMHMKH.
15. | M -, bubmuoreka [{OK
' CTOBL CTPYKTYPHOH DHOTOTHH. https://m.eds00.ru/863e7dc4
16. | Tumnbl KIETOK. bu6nunorexa LIOK
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https://m.edsoo.ru/863e7dc4

[IpokapuoTtrueckas KieTka.

https://m.edso00.ru/863e796e

CrpoeHue 3yKapuoTUYECKOn

17, | KIeTKM. [IpakTrueckas pabota 05 Bu6muotexa [JOK
" | «3yueHue CBOUCTB KJIETOYHOM ' https://m.edsoo.ru/863e796e
MeMOpaHBbI».
bubnunoreka LIOK
18. | [ToBepXHOCTHBIN anmapar KIeTKH https://m.eds00.ru/863e754
0
OnHoMeMOpaHHbIE OPraHOU/bI Bu6uorexa LIOK
etk [paxTurieckas padora https://m.edsoo.ru/863e81b
19. | «<Mzyuenue nBuxeHus 0.5 6
LITTOTLTASMEL B PACTHTCIRHRN https://m.edsoo.ru/863e831e
KJICTKaxX)».
ITomyaBTOHOMHBIE OpPraHOUAbI
KJICTKH: MUTOXOHAPHUH,
00, | TVIACTHIBL. Jlaboparopnas pabota 05 bubnmnoreka HOK
" | «MccnenoBanue miasMonsa u ' https://m.edsoo.ru/863e7f4a
JIeTIJIa3MOJIN3a B PACTUTENIbHBIX
KIIETKax).
bu6nuorexa [IOK
21. KH;xiﬁ@aHHHe OPTaHOMJIBT https://m.eds00.ru/863e81b
' 6
bu6nuorexa [IOK
22. | Ctpoenue u HYHKIMH sIpa. https://m.edso0.ru/863e843
6
CpaBHUTENbHAs XapaKTePUCTUKA
93 | KJIETOK dYKapHOT. JlaGoparopHas 05 bu6muoreka [JOK
" | pabora «3ydeHue CTpOCHUSI ' https://m.edso0.ru/863e86f2
KJICTOK PA3JIMYHBIX OPTaHHU3MOB).
24 AccuMuIAIAS U TUCCUMMIISTINS bu6nunorexa LIOK

— ABC CTOPOHBI MeTaboanu3Ma.

https://m.edso00.ru/863e887
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https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
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https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
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https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878

Tunsl oOMeHa BeIecTs.
JlaGopaTopHas pabota
«M3ydeHne KaTaIuTU4eCKON
AKTUBHOCTH (pepMEHTOB (Ha
pUMepe aMIJIa3bl N
KaTasia3bl)».

[ee]

DepMEHTATUBHBINA XapaKTep
peaKkuuii KJIETOYHOTO
MeTtabosm3ma. JlaboparopHas

o5 pabora «M3yuenune 05 bu6nuoreka [JOK
" | bepMEHTaTHBHOIO pacIlEIIEH s ' https://m.edsoo.ru/863e89a4
MEPOKCH/Ia BOJIOPO/IA B
PACTUTENBHBIX U )KUBOTHBIX
KIIETKax).
26 benku-akTUBaTOPHI U OCIIKHU- bubnmnoreka HOK
" | MHTUOUTOPBL. https://m.edso0.ru/863e8c60
27 ABToTpOGHBIN THIT 0OMEHA
" | BewmecTs.
bu6anoreka LIOK
https://m.eds00.ru/863e612
28. | ®orocunTes. ) 2
Https://m.edsoo.ru/863e632a
Xemocunres. JlaboparopHas bu6muoreka [JOK
29. | pabora «CpaBHEHHE IIPOLIECCOB 0.5 https://m.eds00.ru/863e612
(oTOCHHTE3a U XEMOCHHTE3a». 2
gHa3p06HBI;![ o6praH1/13Mm. Bngm Bu6morexa IIOK
30, | PPOKCHHA. JlabOpaTOpHas pabota https://m.eds00.ru/863e656
«CpaBHeHHE MPOLIECCOB 4
OpOKEHUS U JBIXaHUS). -
31 AdpoOHbIE OpraHu3Mbl. JTambl bu6muoreka [JOK

SHEPreTHYecKoro oOMeHa.

https://m.edsoo0.ru/863e674e
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
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https://m.edsoo.ru/863e674e

DHeprust MeMOPaHHOTO

C but6mmoreka [IOK
3. | Tpanuenta nporoHoB. CunTes Jm. .
AT: paGota npotoHHoii ATD- gttps //m.eds00.ru/863e6b7
CHHTA3EI. =
bubnunorexa LIOK
33. | Peakuuu MaTpUIHOTO CHHTE3A. https://m.eds00.ru/863e6b7
2
T . but6mmoreka [IOK
34. PAHCKPUIIIIA = MATPUHHBIA https://m.eds00.ru/863e687
cunte3 PHK. 0
35 |1 . bubnuorexa [JOK
' PAHCIIALHA 1 €€ STATIbL. https://m.edso0.ru/863e6d5¢
26 gonnpozaHHe aM(I;IHOKI/ICJ'IOT. Bu6morexa LIOK
© | ZO/tb PHDOCOM B DHOCHHTESE https://m.eds00.ru/863e6e88
OeKa.
37 Opranu3zanys reHoma y
" | mpokapuoT u SyKapHor.
v bu6nunoreka [IOK
38. KoﬁeKzgle HFHE l\gexaHHZMII/’II . https://m.eds00.ru/863e6ff0
Jxenpe CHOB ¥ SYKapHoT. https://m.eds00.ru/863e716¢
Bupyck! - BHekIIeTOuHBIE (DOPMBI
39, | KH3HH U oOHUraTHbIC TAPA3HTHI. 05 bu6mmoreka [JOK
" | lIpakTuyeckas padora «Co3anue ' https://m.eds00.ru/863e766¢
MOJIETIN BUPYCa»
40 BupycHble 3a0601eBaHMs bubmuoreka [IOK
" | 4enoBeKa, KMBOTHBIX, PACTEHHIA. https://m.edso0.ru/863e7c98
41 HanorexHooruu B OMOJIOTHH U but6mmorexa [IOK
" | MequnmHe. https://m.edsoo.ru/863e7aae
bu6 OK
42. | )KuzHeHHBIN LUKII KIETKH. nosmoteka I

https://m.edso0.ru/863e7dc4

PAGE \* MERGEFORMAT 69


https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

but6mmoreka [IOK

43. | Marpumit cumres JIHK. https://m.edsoo.ru/863e796e
" Xp6OMOCOIi\I/IBI. Jlaboparopuas 05 BuGmuorexa LIOK
| PaboTa (@ISYHCHHE XPOMOCOM Ha ' https://m.eds00.ru/863e796e
TOTOBBIX MUKpOIpenapaTaxy.
but6mmoreka [IOK
45. | Jlenenue KIETKU — MUTO3. https://m.eds00.ru/863e754
0
Tunsl kietok. Kapuokunes u
uuTokuHe3. JJaboparopHas bubnmnoreka HOK
46 pabora «HabmoieHne MuUTO3a B 05 https://m.edso00.ru/863e81b
" | KJIeTKaxX KOHYMKA KOPEIIKa JIyKa ' 6
(Ha roTOBBIX https://m.edsoo.ru/863e831e
MHKPOIIPETapaTax)y.
47 Perynsauus :Ku3HEHHOT O LIMKJIIA bubnmnorexka HOK
" | KIeTOoK. https://m.edsoo.ru/863e7f4a
bubnuorexa [JOK
48. | OpranusM Kak eJuHOE IENOE. https://m.eds00.ru/863e81b
6
Tkanu pacTeHuUM. bubnuotexa [JOK
49. | JTaboparopHas pabora 0.5 https://m.eds00.ru/863e843
«M3ydeHne TKaHel paCTEHUIN». 6
50 JTIKZHI/I )KI/IBOTHBIX6I/I YeJI0BeKa. 05 BuGmiorexa LIOK
' abopatopras pabota ' https://m.eds00.ru/863e86f2
«M3ydyeHue TKaHel JKUBOTHBIX .
?Ip%aHBI. CI/ICTCMLI6 OpraHoB. Bu6miorexa IJOK
51. abopatopHai pabota 0.5 https://m.eds00.ru/863e887
«V3ydyeHue opraHoB IIBETKOBOTO 3
pacTeHus». =
52. | Onopa Tesa OpraHu3MoB. Bubauoreka [TOK
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https://m.edso0.ru/863e89a4

53 but6mmoreka [IOK
| HlBwieHHe OpraHu3MOs. https://m.eds00.ru/863e8c60
but6mmoreka [IOK
https://m.edso0.ru/863e612
54. | [Iuranue opraHu3MoB. )
Https://m.edsoo.ru/863e632a
IIutaHue MO03BOHOYHBIX bubnunoreka LIOK
55. | sxuBoTHBIX. [InIeBapuTEILHAS https://m.eds00.ru/863e612
CHCTEMA YEJIOBEKA. 2
bubmnoreka IIOK
56. | JlpixaHue OpraHu3MoB. https://m.eds00.ru/863e656
4
57 JlpIxaHue IMTO03BOHOYHBIX bu6mmoreka [IOK
" | )KUBOTHBIX Y Y€JIOBEKA. https://m.eds00.ru/863e674e
T bubmnoreka IIOK
58, PAHCTIOPT BEIIECTB y https://m.eds00.ru/863e6b7
OpPTraHU3MOB. 5
KpoBenocHas cucrema bubnuotexa [JOK
59. | MO3BOHOYHBIX )KUBOTHBIX U https://m.eds00.ru/863e6b7
YeJI0BeEKa. 2
bu6anoreka LIOK
60. | Beiuenenue y opraHu3MoB. https://m.eds00.ru/863e687
0
61. |3 but6mmorekxa [IOK
© | S8IWTA Y OPraHsMOB. https://m.eds00.ru/863e6d5¢
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51. E;I:Tiﬁne 0.5 https://m.edso00.ru/86
yd 3eb46a
METO0B
KOJIOTHUECKHAX
HUCCIIEOOBaHUN Y.
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3HaueHue

bubnnoreka [HOK
52. iﬁgﬁzgme;mx https://m.edsoo.ru/86
o 3eb46a
yeJI0BEKA.
bubnunorexa LIOK
53. Jononuecite https://m.edso0.ru/86
(baxTopsI. oo
AOuoTnueckue

54.

daktopsl. CBer
KaK
JKOJIOTUYECKU I
daxrop.
JlaGopaTopHas
paborta
«BoisiBIICHHE
MIPUCTIOCOOICHUI
OpPraHU3MOB K
BIIMSIHUIO CBETaY.

0.5

bubmuorexa [JOK
https://m.edsoo.ru/86
3eb348

55.

AOuoTuyeckue
(hakTopHI.
Temneparypa
KaK
JKOJIOTUYECKHAN
dakTop.
JlaboparopHas
pabota
«BpIsBIEHUE
npucnocoOneHni
OpPTraHU3MOB K
BIIUSTHUIO
TEMIIEPaTypPhI».

0.5

56.

Aoluornueckue
(baxTopBbI.
BraxxuocTs Kak
AKOJIOTHYECKHUI
dakTop.
JlaGopatopHas
pabora
«AHATOMHYECCKHU
€ 0COOEHHOCTH
pacTeHuu u3
Pa3HBIX MECT
OOUTaHHN.

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/86
3eb46a

57.

Cpenpl oouTanus
OpraHU3MOB.

bu6mmorexa [IOK
https://m.edso0.ru/86
3eb46a

58.

buomgornueckue
PUTMBI.

bu6mmorexa [IOK
https://m.edsoo.ru/86
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3eb5fa

59.

JKu3uenurie

dbopmbl
OpPTaHW3MOB.

60.

buoTtnueckue
(hakTOopHI.

61.

3HaueHHe
OMOTHYECKHUX
B3auMOJICUCTBUHI
JUIST
CyIIIECTBOBaHUS
OpPTaHHU3MOB B
cpeie oOnTaHusl.

bu6mmoreka [IOK
https://m.edsoo.ru/86
3eb348

62.

DKOJIOTHUYECKHE
XapaKTEePUCTUKU
TOMYJISIIIAH.

63.

OCHOBHBIE
IMOKa3aTelIx
MOMYJISIIINN:
YHCIEHHOCTD,
IJIOTHOCTD,
BO3pacTHas 1
I10JI0Bast

CTPYKTYpA.

bubmuorexa [JOK
https://m.edsoo.ru/86
3eb46a

64.

OcHOBHBIE
MOKa3aTex
HOHYJ'ISIHI/II/I:
POXKIaeMOCTb,
HPUPOCT, TEMII
pocra,
CMEpPTHOCTb,
MUTpAIUH.

bu6mmoreka [IOK
https://m.edsoo.ru/86
3eb46a

65.

DKoJIornuecKas

CTPYKTYpa
MOMYJISILIUH.

bu6mmoreka [IOK
https://m.edsoo.ru/86
3eb5fa

66.

JlmHamMuka
MOIYJISILUU U €€
perymisuus.

67.

Kpussie pocra
YHUCIIEHHOCTH
MOMYJISILIVH.
Kpussie
BBDKHMBAHMSL.

68.

DKoJyioruueckas
HUIIIA BHJIA.
JlaGopatopHas
pabora

0.5

PAGE \* MERGEFORMAT 69



https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa

«[Ipucnocobnen

Usl CeMsTH
pacTeHui K
pacCeeHUIO.
B bubmuorexa [JOK
6. | DM TaK cHETEMA https://m.eds00.ru/86
MOITYJIAINH. 3eb348
3aKOHOMEPHOCTH
70, | moBenCHHS 1
" | Murpanuii
JKHUBOTHBIX.
Coo0r1ecTBoO bubnmoreka [JOK
71. | opranu3mMoB — https://m.eds00.ru/86
OHOILICHO3. 3eb46a

DKocucreMa Kak

bu6mmoreka [IOK

72. | oTkpebITas https://m.eds00.ru/86
cucTeMa. 3eb46a
Kpyrosopor bubmuorexa [JOK

73. BBIG{I;IGFCEHBE TIOTOK https://m.edso0.ru/86

P 3eb5fa
YKOCUCTEME.
OcCHOBHEBIE

74. | mokazarenu
YKOCUCTEMEL.

5 bu6nmoreka [JOK

75. KOJIOTHHCCKHC https://m.edsoo.ru/86
MUPAMHU/IBI. 36b348
N3menenus

76. | coobmecTB —

CYKIIECCHH.

[Ipuponusie

9KOCUCTEMEIL.

DKOCUCTEMBI bubnuotexa [JOK

77. | o3ep u pexk. https://m.eds00.ru/86
OKOCHUCTEMBI 3eb46a
MOpEN U
OKEaHOB.

[Ipuponuseie
;KOCHCTGMH‘ bubmuorexa [JOK
78. . KOCHC;eMI’; https://m.edso0.ru/86
szLp: cCoB, 3eb46a
CTeneH, SLbDA0d
MYCTBIHbD.
A bu6mmorexa [IOK

79. HTPOTIOTCHHDIC https://m.edsoo.ru/86

3KOCHUCTEMBI.

3eb5fa
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YpboskocucreM
bl. [IpakTrueckas
pabota bubmuoreka [JOK
80. «H3ydenue u 0.5 https://m.edso0.ru/86
ONMCAaHUE 3eb348
ypOO3KOCUCTEMBI
».
3aKOHOMEPHOCTH
dbopMHUpOBaHHS
g1, | OCHOBHBIX
" | B3aumopeiicTBUiM
OpPTaHHU3MOB B
9KOCUCTEMAX.
MexaHU3MBbI
BO3JECHCTBUS
3arpsA3HEeHUI
PasHbIX THIIOB Ha bubnuoreka [IOK
82. gi’fopFaHI/ISMeHH https://m.edso0.ru/86
OpraHU3MEHHOM, Sebaa
MOMYJISIITAOHHOM
U DKOCHUCTEMHOM
YPOBHSIX.
E{I;IOC(l)ep a- bubnnoreka [JOK
g3, | OvUlcIIaHCTapHa https://m.edso0.ru/86
s 000JI09Ka
3eb46a
3emuiu.
VYuenue B. U. bubnuoteka [JOK
84. | Bepuaackoro o https://m.eds00.ru/86
ouocdepe. 3eb5fa
3aKOHOMEPHOCTH bubnnorexa IIOK
85. | cymectBoBaHus https://m.eds00.ru/86
6uocdepsl. 3eb348
Kpyrosopotsl
g6, | BELIECTB 1
" | Guoreoxumuyeck
Ue IUKIBL.
20HMBHOCTB bubmuorexa [JOK
87. HOCHEPHI. https://m.edso00.ru/86
OcHOBHbIE
3eb46a
OHOMBI CYIIIH.
Vero bubnuorexa [IOK
88. 6;;((:)$ZH:1 ocTh https://m.edso0.ru/86
pEL 3eb46a
DKOJOTUYECKHE bubmuoreka [JOK
89. | kpu3mCHI U UX https://m.eds00.ru/86
IIPUYMHBI. 3eb5fa
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90.

Bo3zneiictBue
YeJJ0BeKa Ha

ouochepy.

91.

AHTpPOIIOT€HHOE
BO3JIEHCTBHUE Ha
pPacCTUTENIbHBIN U
>KUBOTHBIN MUP.

92.

OxpaHa
PUPOJIBI.

93.

OcHOBHbIE
MIPUHLMUIIBI
YCTOMYUBOIO
pa3BUTHUSA
YeJI0BEUeCTBa U
PUPOJIBI.

bubmuorexa [JOK
https://m.edsoo.ru/86
3eb348

94.

PannonansHoe
MIPUPOIOTIOIH30B
aHue u
COXpaHEHUE
OMOJIOTUYECKOr0
pazHooOpa3us
3emn.

95.

O060011IEHNE TT0
TeME
«MHKpO3BOJIIOL]
us u eé
pE3yIbTaTh».

bu6mmoreka [IOK
https://m.edsoo.ru/86
3eb46a

96.

O600611eHMe 10
TeMe
«MaxkpodBoIIOLH
s U eé
pE3yJIBTaThD.

bu6mmoreka [IOK
https://m.edsoo.ru/86
3eb46a

97.

O06o06mIeHNE 10
TEME
«[IpoucxoxaeHu
€ ¥ pa3BUTHE
JKA3HU HA
3emie».

bu6mmoreka [JOK
https://m.edsoo.ru/86
3eb5fa

98.

0O0001enue 1Mo
TeMe
«ITpoucxoxaenun
€ 4esoBeKa —
AHTPOTIOTEHE3Y.

bu6mmoreka [JOK
https://m.edsoo.ru/86
3eb348

99.

O0001enue Mo
TeMe «DKOJIOTUS
- HayKa o
B3aMMOOTHOIIEH
HsIX
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OpPraHUu3MOBY.
O0o0061IeH e 110

100 | Teme bu6mmoreka [IOK
«Opranu3msl U 1 https://m.edso0.ru/86
cpena 3eb46a
OOHUTaHUI.

L0l O606LLI96HI/IC o bubnuorexa LIOK
TEME «IKOJIOTUSA 1 https://m.edso0.ru/86
BHJIOB U 3eb46a
MO YJISIITUA .

L0 O6061L}ISGHI/I6 o bubanorexa [JOK
Teme «brocdepa 1 https://m.eds00.ru/86
— rno6anbHast 3eb5fa
KOCHCTEMAY.

OBUIEE

KOJIMYECTBO

YACOB 102 s
I10 ITPOI'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUId YYEHUKA

buonorus: 10-i kmacc: yrmyOn€HHbIi ypoBeHb : yaeOHoe mocobue / B.B.
[Taceunuk , A.A. Kamenckuii, A.M. Py61ioB. u ap. ; noa pea. B.B. [Taceunuxka.-
Mockaa: IIpocsemienune, 2024.- 368 c.: wi. — (JIuaus sxu3Hm).

buonorus: 11-i kmacc: yrnmyOn€HHBIN ypoBeHb : yueOHoe mocobue / B.B.
[Taceunuk , A.A. Kamenckuii, A.M. Py61ioB. u ap. ; nox pea. B.B. [Taceunuka-
Mockaa: IIpocsenienue, 2024.- 272 c. : un. — (JIuaus xu3Hm).

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

buonorus. Paboune nporpammsbl. [IpenMerHas nuHUS y4eOHHKOB
B.B [Ilaceunuk «JIlunua xwusam». 10—I11 xkmaccer - M.: Ilpocsemienue

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI
N PECYPCBI CETU UHTEPHET

(https://edsoo.ru/Metodicheskie _rekomendacii_po_organizacii_i_provedeniyu_
biologich

(https://prosv.ru/static/vneuroh)

(https://prosv.ru/static/profil_school)

(https://content.edsoo.ru/lab/)

(https://edsoo.ru/Predmet_Biologiya.htm).
eskogo_eksperimenta_na_urokah_biologii_0.htm)
http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm. - [Ton6opka uHTepHET-
MaTepUAJIOB JIJIsl YUUTENCH OMOIOTHH IO Pa3HBIM OMOJIOTHYECKUM
AUCIHUIIJINHAM.

http://www.ceti.ur.ru- Caiit LlenTpa 3K0J0THYECKOTO 00yUYCHHS U UH(OPMAIIHH.
http://school-collection.edu.ru-Exunas xosmiekuus mugpoBeIx 00pa3oBaTeIbHBIX

pecypcoB
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