MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma no yueGHoMy npenmety "buonorus” (nanee - OM0OI0THs) HA YPOBHE CPETHETO
obmiero obpaszoBanusi pazpadborana Ha ocHoBe DeaepanbHOro 3akoHa OT 29.12.2012 Ne 273-D3
«O06 o6pazoBanuu B Poccuiickoii ®deneparun», ®I'OC COO, Konuenuuu mpernogaBaHUs
yueOHOro npeamera «bronorus» u OCHOBHBIX MOJIOKEHUH (enepanbHON pabouel mporpaMMbl
BOCTIMTAHUS.

VYueOnniii npeamer «buomorus» yrimyonéHHoro ypoBHs wusydeHus (10—11 xmaccer)
ABIISICTCA OJHUM M3 KOMIIOHEHTOB IpPEIMETHOW 00nacTh «EcTecTBEeHHO-HAYUYHBIE MPEIMETHI».
Cornacno mnonoxenusim PI'OC COO mnpodunbHble ydyeOHBIE NpPEAMETHI, H3ydaeMmble Ha
yriyOJIEHHOM YPOBHE, SIBIISIOTCS CIIOCOOOM auddepeHianuu o0y4YeHus Ha YPOBHE CPEIHETO
obmiero o0pa3oBaHMs M MPHU3BAHBI 00ECTIEYUTH MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIINM,
CpeIHUM OOIINMM, CpeaHUM NPOo(ECCHOHATBLHBIM M BBHICIIMM OOpa3oBaHHEM. B To ke Bpems
KaX/IbI M3 3TUX Y4eOHBIX TIPEMETOB JOJDKEH ObITh OPHEHTHPOBAH HA MPHOPUTETHOE PEIICHUE
00pa30BaTeNbHBIX, BOCIIUTATENLHBIX U PAa3BUBAIOIIMX 33/1a4, CBS3aHHBIX C MpOodOpUEHTAIHEH
oOydaromuxcs ¥ CTHUMYJIHpPOBAaHHMEM HHTepeca K KOHKPETHON o00JacTu Hay4HOrO 3HaHWS,
CBSI3aHHOTO C OuWoJIoTHeH, MEIUIMHOW, SKOJOTHEW, TMCUXOJOTHEW, CIHOPTOM WM BOCHHBIM
JIEJIOM.

[Tporpamma o yue6HOMY mipeamery "buosorus” naér mpencraBieHHE O METU U 33aJad9ax
n3ydeHus yueOHoro npeamera «buosorus» Ha yriryOJEHHOM ypOBHE, ONIPEIENsIET 00s13aTEIbHOE
(VHBapuaHTHOE) TMpPEAMETHOE COJAEpKaHHE, ero CTPYKTypUpOBaHHME IO pas3iesiaM M Temawm,
pacnpeziesieHne 1o KjiaccaM, peKOMEHAyeT MOCIe10BaTeIbHOCTh U3yUeHUsl yueOHOro MaTepuana
C y4€TOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3€H, JOTMKHA Y4eOHOro Tpollecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcs. B mporpamMmme mo Ouonoruu peaan3oBaH MPUHIIHIT
MIPEEMCTBEHHOCTH C H3y4YeHHEM OHOJIOrMH Ha YypOBHE OCHOBHOTO 0O0mIIero obOpa3oBaHus,
Omaromaps 4eMy IpPOCMAaTpPUBAETCs  HAMpPABICHHOCTb HA  MOCIEAYIOIIee  pa3BUTHE
OMOJIOTUYECKNX 3HAHWW, OPHUEHTUPOBAHHBIX Ha (HOPMUpPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, 3KOJOTHUYECKOIO MBIIUICHUS, MPEJCTABIECHUH O 30pOBOM oOpa3e >KHM3HH, Ha
BOCITUTaHHWE OEPEKHOTO OTHOIICHHS K OKpYyXalolled NpUpoaHod cpeme. B mporpamme mo
OMOJNIOTMM TaKXe MOKa3aHbl BO3MOXKHOCTH yueOHoro mnpeamera «buonorus» B peanuszanuu
tpeboBanuit ®PI'OC COO k MmiIaHUPyeMbIM JUYHOCTHBIM, METAlpeAMETHBIM M HpPeAMETHBIM
pesynbrataM oOydeHHs U B (OPMHUPOBAHHWU OCHOBHBIX BHJIOB Y4e€OHO-IIO3HABATEIBHOMN
JEeSITeNLHOCTH OOYYaIoNMXCsS 0 OCBOSHHUIO COACpXaHHs OMOJOTHYEeCKOro OOpa3oBaHHsS Ha
YpOBHE CpeHero 001ero oopazoBaHusl.

VY4eOusblii npeamer «buonorus» Ha ypoBHE cpeiHero oouiero oOpa3zoBaHHs 3aBepIIacT
Ouonornueckoe 00pa3oBaHUE B IIKOJIE M OPUEHTUPOBAH HA pACIIUpEHHUE U yIiayOJieHue 3HaHUH
o0ydJarommxcsi O KUBOW TMPHUPOJIE, OCHOBAX MOJICKYJSIPHONH M KJIETOYHOH OHOJIOTHH,
SMOpHUOJIOTUN U OHOJOTHM Pa3BUTHS, T€HETHKH, CENEKLUUH, OMOTEXHOJOTHH, SBOJIIOIMOHHOTO
yUEHUS U KOJIOTUH.

Nzyyenne yuebHOro npeamera «buonorus» Ha yriayOlIeHHOM YpOBHE OPUEHTHPOBAHO Ha
MOJATOTOBKY OOyYaromuxcs K TOCIEAYIOUIeMy MOJIYYEeHUIO0 OHOJIOTHYecKoro oOpa3oBaHUS B
By3aX U OpPraHU3aLUAX CpelHero npodeccuoHanbHOro oopazoBaHus. OCHOBY €ro CoAep)KaHUs
COCTaBJISIET CUCTEMa OMOJOTMYECKMX 3HAHWM, MOJIYYEHHBIX MpPH H3yYEHUU OO0yYarolMMHCA
COOTBETCTBYIOIIUX CHUCTEMAaTHUYECKHUX pa3/ielioB OMOJOTMM Ha YpPOBHE OCHOBHOI'O OOIIETO
oOpazoBanmsi, B 10—11 kimaccax 3Ty 3HaHUS MOTYYalOT pa3BUTHE. Tak, pacCIIMPEHbI U yTITyOJIeHbI
OMOJIOrMYecKre 3HAHUS O PACTeHMSIX, JKUBOTHBIX, I'pubax, OakTepusix, OpraHu3Me 4eJOBeKa,
OOIIMX 3aKOHOMEPHOCTSIX JKU3HHU, JOIMOJIHUTENBHO BKIIOUEHBl OHONOTUYECKUE CBEACHUS



MPUKJIATHOTO U MOMCKOBOTO XapakTepa, KOTOPhIE MOYKHO HCIIOJIb30BaTh KaK OPUEHTHPHI IS
nocjenyromero Beidopa npodeccun. Bo3MokHa Takke MHTErpamusi OMOJIOTHIECKUX 3HAHUH C
COOTBETCTBYIOIIUMH 3HAHUSMH, MTOJTYICHHBIMHI 00yUYaIOIUMUCS TIPH U3yUYeHUHU (HU3HKH, XUMUH,
reorpaduy 1 MaTEMATHUKH.

Crpykrypa mnporpaMMmbl 1o ydeOHOMYy mpeamery "buomorusa" oTpakaeT CHUCTEMHO-
YPOBHEBBIM U HBONIOIMMOHHBIA MOAXOMbl K HM3yueHHIO Ouonoruu. COrliacHO UM, H3y4aroTCs
CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTE€pHBIE JIJIS )KMBBIX CUCTEM Pa3HOTO YPOBHS OpraHu3alui,
SBOJIIOIMHM OPraHMYECKOro Mupa Ha 3emile, COXpaHeHHs OMOJOTHYECKOro pazHooOpasus
wranetel. Tak, B 10 kimacce u3ydaroTcs OCHOBBI MOJEKYJISIPHOM M KIETOYHOW OHOIIOTHH,
AMOPHUOJIOTUN ¥ OWOJIOTUU Pa3BUTHSI, TCHETUKHN U CEJICKIIMH, OMOTEXHOJIOTHH U CUHTETUICCKOM
OMOJIOTHH, aKTYaIM3HPYIOTCS 3HAHHS OOydarommxcst Mo OOTaHWKe, 300J0TMH, AHATOMUH,
¢dbusmonorun venoBeka. B 11 kimacce u3ydaroTCsl SBOJIOIMOHHOE YYEHHE, OCHOBBI DKOJIOTHU H
ydeHue o ouocdepe.

VYueOuwiii mnpeamer «buonorus» npu3BaH OOECHEUUTH OCBOCHHE OOYYaIOIIUMUCS
OMOJIOTHUECKUX TEOpUH M 3aKOHOB, HJAEH, MNPUHIMIIOB M TMpPaBHI, JEXKAlIMUX B OCHOBE
COBPEMEHHOW €CTeCTBEHHO-HAYYHOM KAapTHHBI MHUpPA, 3HAHUHA O CTPOCHHMH, MHOTOOOpa3uu M
OCOOCHHOCTSIX KJIETKHM, OpraHu3Ma, MOMYJISIUH, OWOIICHO3a, SKOCHUCTEMBI, O BBIIAIOIIUXCS
HAayYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX HCCIEAOBAHUSX B OHOJIOTHH, MPUKIAIHBIX acCTeKTax
Ouonornueckux 3HaHWHA. [ pa3BUTHS W MOJAEp)KaHUS WHTEpeca OO0yJaromuxcss K OMOIIOTHH
HapsIly CO 3HAYUTENIbHBIM 00bEMOM TEOPETUUECKOI0 MaTepuaia B COAEpKaHUH MPOrPaMMBbI IO
OMOJIOTUH TIPEyCMOTPEHO 3HAKOMCTBO C HCTOPWEH CTAHOBJICHHUS W PA3BUTHUS TOW WM WHOU
o0nacTu OMONIOTHH, BKJIAIOM OTEYECTBEHHBIX M 3apyO€KHBIX YUEHBIX B PEIICHHE BaKHEHUIITUX
OMOJIOTMYECKUX M SKOJIOTHUYECKUX MpobIiem.

[enp m3yueHus yuebHoro npenmera «buonorus» Ha yriayOnEHHOM YpOBHE — OBJIAJICHHE
00ydJarolUMUCs 3HAHUSIMU O CTPYKTYPHO-(QYHKIIMOHAIHHONH OpraHMU3allMHd >KUBBIX CHCTEM
pa3HOro paHra v MPUOOpPETeHNE YMEHHUH HMCIIOIB30BaTh 3TH 3HAHUS B (DOPMUPOBAHUU MHTEpeEca
K omnpenenéHHol 001acTu MPOoPEeCCHOHANBHON NEATETbHOCTH, CBSI3aHHONW ¢ OMOJIOTHEH, W K
BBIOOPY YUEOHOTO 3aBEJICHHUS JIJISl TPOIOJDKEHUS OHOJIOTMYECKOTO 00pa30BaHMUS.

JlocTmkeHue 1eiau u3ydeHus: yueOHoro npeamera «buonorus» Ha yriayOnE€HHOM ypoBHE
o0ecrneunBaeTcs peleHueM CIIeAYIOMNX 3a/1ay:

OCBOEHHE OOYyYaIOIUMHUCS  CUCTEMBbl OHOJOTMYECKMX 3HAaHHUWA: 00 OCHOBHBIX
OMOJIOTHUECKUX TEOPUSX, KOHIICTIIUSAX, TUMOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX W IpaBHIIAX,
COCTABJISIIOLIMX  COBPEMEHHYIO €CTECTBEHHO-HAyUYHYIO KapTHUHY MHUpPA; O CTPOCHUH,
MHOTO00pa3uu U OCOOEHHOCTSIX OMOJIOTMYECKHX CUCTEM (KJIETKa, OpTraHu3M, MOMYJISAINs, BUJ,
OuoreomneHo3, Ouocdepa); O BBIIAIOIIUXCA OTKPHITUAX M COBPEMEHHBIX HCCIEIOBAHUAX B
OHOoJI0THY;

O3HaKOMJIEHHE  OOydYalIIMxcsi €  METoJaMU  [O3HaHUS  JKUBOM  IPHUPOJIBIL:
UCCIIEeIOBATENILCKUMU METOAaMH OMOJIOTMYECKUX HAyK (MOJEKYJISPHOM U KJIETOYHON OMOIIOTHH,
SMOPHUOJIOTUN M OMOJIOTUU Pa3BUTHSI, TEHETUKH U CEJIEKIIMH, OMOTEXHOJIOTHH U CUHTETUYECKOM
OMONOTHH,  MAJCOHTOJIOTHH, OSKOJOTHH);, METOAAMH  CAMOCTOSITETLHOTO  TPOBEICHHS
OMOJIOTMUECKUX WCCIICJIOBaHU B JlabopaTopuu M B Tpupoje (HaOIroAeHHe, H3MEpeHue,
9KCIIEPUMEHT, MOJICIIUPOBAHHUE);

OBJIQJICHHE OOYYaIOUIMMHCS YMEHUSMHU: CAMOCTOATEIbHO HAaXOJIUTh, aHAJIM3UPOBAaTh M
UCIIOJIb30BaTh OMOJIOTHYECKYI0 HHPOPMAIUIO; MOIb30BATHCS OMOIOTHUECKON TEPMUHOIOTHEH 1
CUMBOJIMKOM;  yCTaHaBIMBaThb CBSI3b MEXAYy pa3BUTHEM OHOJOTMM UM  COLHUAIBHO-
SKOHOMHUYECKUMHU M HKOJOTMYECKUMHU MPOOIEeMaMHU YeJIOBEYECTBA; OIICHMBATH IOCIEICTBHS



CBOEH JIeATETBHOCTH IO OTHOIICHHMIO K OKpY’Kalolled NPUPOAHON cpefe, COOCTBEHHOMY
3I0POBBIO ¥ 3/I0POBBI0O  OKPYXAlOUIMX JItoJeH; OOOCHOBBIBaTb U  COOJIIOJIaTh  MEpHI
npounakTUKi HHPEKITMOHHBIX 3a00JICBaHMIA, MpaBUila TIOBEICHUS B TPUPOJIE U 0OCCIICUCHUS
6e30macHOCTH COOCTBEHHOM >KM3HENESATENIbHOCTH B UPE3BBIYANHBIX CUTYAlUsIX MPUPOJHOTO U
TEXHOTEHHOTO XapaKTepa;, XapaKTepHu30BaTh COBPEMEHHBIC HAyYHBIE OTKPBHITHS B 00JacTH
OHOJIOTHU;

pa3BUTHE y OO0YYAIONIMXCS WHTEIIEKTYyalbHBIX U TBOPUYECKUX CIIOCOOHOCTEW B mpoliecce
3HAKOMCTBA C BBIJAIONIMMHCS OTKPBITUSIMUA M COBPEMEHHBIMHU HCCIICOBAHHUSIMH B OMOJIOTHUH,
pelaeMpIMi €10 TIpoOJieMaMu, METOJIOJIOTHEH OHMOJIOTMYECKOTO HCCIeNOBaHUS, MPOBEICHUS
AKCIIEPUMEHTANILHBIX ~ HCCIEAOBaHUM, penieHus OMOJIOTHYECKUX 3a7ad, MOJACIUPOBAHUS
OMOJIOTUECKUX OOBEKTOB U MIPOIECCOB;

BOCIIMTAaHHE Y OOYYaromMXCsl LIEHHOCTHOTO OTHOIICHMS K >KMBOHM MPHUPOJE B LEIOM U K
OTIEeNbHBIM €€ OO0BeKTaM U SBJICHHSIM; (OPMHUPOBAHHE HSKOJOTHMUECKOW, TEHETHYECKOMN
TPaMOTHOCTH, OOIEH KyJbTypbl MOBENEHUS B MPHUPOAE;, MHTETPALUU €CTECTBEHHO-HAYUYHBIX
3HAHHWM;

proOpeTeHNe 00YJAOIIUMUCS KOMIIETEHTHOCTH B PAIIHOHAIBHOM MPUPOAOIIOIE30BAHUN
(cobmroieHne TpaBWI TIOBENCHUS B TMPHUPOAE, OXpaHbl BHIOB, JKOCHUCTEM, Ouochepsl),
COXpaHEHHU COOCTBEHHOTO 3II0POBBSI M 3[O0POBbS OKPYXKAIOIIUX JIIOJEH (COOMOAeHUsT Mep
npopuiakTuku  3aboneBaHui, oOecrieueHre  O€30MACHOCTH  KU3BHENEATCIbHOCTH B
Ype3BhIYANHBIX CUTYalUSX MPUPOIHOTO U TEXHOI'€HHOTO XapaKTepa) Ha OCHOBE MCIIOJIb30BAHUS
OMOJIOrMUYECKUX 3HAHUI 1 YMEHHI B MOBCEAHEBHON KU3HU;

CO3/IaHME€ YCJIOBUU JJsi OCO3HAHHOTO BBIOOpa OOYyYarOIIMMUCA WHAWBHUIYaTbHOM
00pa30BaTeNbHOM TPACKTOPUH, CIOCOOCTBYIOIICH MOCIEAYIOmEMYy MNpopeCCHOHATBHOMY
CaMOOMPEEIICHUI0, B COOTBETCTBUH C HWHIAMBUAYAIbHBIMU HHTEpECaMHU H TOTPEOHOCTIMHU
peruoHa.

OOmiee 4uCIO 4acoB, OTBEAECHHBIX Ha M3y4YeHHE OMOJIOTMM Ha YTIIIyOJIEGHHOM YpOBHE
cpennero obmiero oOpazoBanus, coctaBiseT 204 uaca: B 10 wiacce — 102 yaca (3 vaca B
Heneno), B 11 kmacce — 102 gaca (3 gaca B HEACIIO).

OTO6op opram3anuoOHHBIX (OpPM, METOJAOB W CPEACTB OOydeHUss OHOJOTUH
OCYIIECTBIISIETCS ¢ YYETOM creuru(UKH ero CoAep aHusl W HAMPaBICHHOCTH Ha MPOJOJIKEHHE
OHMOJIOTHYECKOT0 00pa30BaHMS B OpPraHM3AIMSIX CPEIHEro MPOPECCHOHATBHOTO U BBICIIETO
o0Opa3oBaHMs.

OO0s13aTeNbHBIM YCIIOBUEM TIpU 00y4eHHUH OHMOJNOTHH Ha YIUIyONIEHHOM YpPOBHE SIBISICTCS
MpOBeACHUE JAa0OpPAaTOPHBIX U MpakTHueckux pabor. Takke ydactue OOydaromuXcs B
BBITIOJIHEHUH  TPOEKTHBIX M y4eOHO-MCCIIEIOBATENIbCKUX  paboT, TeMaTHKa KOTOPBIX
OTpeseNsieTcs] Y4YUTeNeM Ha OCHOBE HMEIOLIUXCS MaTepHaJbHO-TEXHUUYECKUX PECypcoB H
MECTHBIX TIPUPOTHBIX YCIOBHH.



COJAEP/)KAHUE OBYYEHUA
10 KJIACC

Copep:xaHue OpOrpaMMbl, BBIIEJICHHOE  KYPCUBOM, HE BXOIUT B  IPOBEPKY
rocyJaapcTBeHHOM utorooi arrectanuu (I'A).

Tema 1. buosiorusi Kak HayKa

CoBpemeHHast OMOJIOTHS — KOMIUIEKCHass Hayka. KpaTkas uCTOpusi pa3BUTHsS OHOJIOTHH.
buonornueckue Hayku M u3ydaemble MUMH MpoOnembl. DyHIaMEHTalbHbIE, MPUKIAJHBIE U
MIOMCKOBBIE HAYYHBIE UCCIIEOBAHNS B OMOJIOTUHY.

3HaueHue Ouosorud B (POPMHUPOBAHUHM COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. Ilpodeccun, cBsizanHble ¢ Ouosnorueid. 3HayeHHEe OHOJOTMM B MPAKTUYECKOU
NESTebHOCTH 4YEJIOBEKa: MEJULIMHE, CEJIbCKOM XO3SHCTBE, MPOMBIIIJICHHOCTH, OXpaHe
MIPUPOJIBI.

JdemoHcTpauuu

[Toptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apseit, I'.
Menpnens, B. 1. Bepuanckui, W. II. IlaBnos, M. U. Meunuxos, H. . Basunos, H. B.
Tumodees-Pecosckuit, [lxx. Yorcon, @. Kpuk, /1. K. benses.

TaOmuupsl n cxembl: «CBsI3p OMOJIOTMM C APYTUMHU Haykamu», «Cuctema OMOIOIMYECKUX
HaYyK».

Tema 2. ’KuBble cHCTEMbI M UX U3yYeHHE

XKuBble cuctembl Kak IpeaMeT u3ydeHus ouonoruu. CBONCTBA KUBBIX CHCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTbh M LEJIOCTHOCTh, CIIOXKHOCTb U YIOPSAOYEHHOCTh
CTPYKTYpBl,  OTKPBITOCTb, = CaMOOpPTaHU3allMsl, CaMOBOCIPOMU3BEACHHUE,  Pa3ApPaKUMOCTh,
HU3MEHYHUBOCTb, POCT U PAa3BUTHE.

YpOBHH OpraHu3alid KUBBIX CHUCTEM: MOJICKYJISPHBINA, KJIETOYHBIM, TKaHEBBIMH,
OpraHu3MEHHBIH, MOIYJISIUHUOHHO-BUI0BOM, 3KOCUCTEMHBIN (OMOTEOIICHOTHYECKUIA),
ounocdepnriit. [Ipomeccsl, mpoucxoasmue B XKUBbIX cucTeMax. OCHOBHBIE TPU3HAKH YKHUBOTO.
Kuznp kak ¢opma cymectBoBanus mMatepun. Hayku, u3ydaroniye >KMBbI€ CHCTEMBl Ha Pa3HBIX
YPOBHSIX OpraHHU3alUU.

N3yyenue xuBbIX cucteM. Meroabl Omonormyeckoil Hayku. HaOmronenue, u3mepeHue,
SKCIIEPUMEHT, CHUCTEeMaTu3alus, wMeTaaHaiu3. lloHaTHe o0 3aBUCUMOM W HE3aBUCUMOM
nepemeHHoil. IlmanupoBanue »skcnepumenta. I[loctaHoBka u mnpoBepka runore3. Hynepas
runore3a. [loHsTre BEIOOpKH U €€ 1ocToBepHOCTh. Pazopoc B Ononorndecknx naHHbIX. OneHKa
JIOCTOBEPHOCTH TOJIYUYEHHBIX Pe3ysbTaToB. [IpUuMHBI UCKaXEHUsI PE3yJIbTaTOB IKCIIEPUMEHTA.
[loHsiTHE CTATUCTUYECKOTO TECTA.

JdeMoHcTpanun

Tabmumpsr u cxembl: «OCHOBHBIE TPHU3HAKH JKU3HWY», «bHOJOrMYeckne cucTeMbDy,
«CBoiiCTBa KUBOW MaTEepun», « YPOBHHU OPTraHU3aLNH KUBON NMPpUpPOAbD, «CTpOCHUE KMBOTHOM
KiIeTkn», «TkaHM  KUBOTHBIX», «CHCTeMbl OpPraHOB  YEJIOBEYECKOIO0  OpraHUu3May,
«buoreonienos», «buocdepar, «MeToabl U3YUCHUS KUBOU MIPUPOIBI.

Oo6opynoBanue: 1abopaTopHOE 00OPYIOBAHUE NS IIPOBEACHUS HAOIIOICHUH, H3MEPEHUH,
9KCIIEPUMEHTOB.

IIpakTuyeckass padora «lcrnonp30BaHME pa3IUYHBIX METOJAOB NPU H3YYEHUM KHUBBIX
CUCTEM.

Tema 3. buosorust KieTKu



Knerka — cTpykTypHO-(YHKIMOHATIbHAS €IUHUIA JKUBOTO. VICTOpHS OTKPBITUS KIIETKH.
Pabotsr P. I'yka, A. JleBenryka. Kmerounas teopust (T. IlIBann, M. llneiinen, P. Bupxos).
OcCHOBHBIE TIOJIOKEHUSI COBPEMEHHON KJIETOYHON TEOpHUHU.

MeTtoapl MOJEKYJISIPHOM U KJICTOYHOW OHOJIOTMH: MHMKPOCKOIHMs, Xpomarorpadus,
anekTpodopes, MeToa  MEUeHbIX aToMoB, JudQepeHIraTbHOe  IIEHTPU(YTHpOBaHUE,
KyJIbTUBHUPOBAHUE KJIETOK. M3yueHue @QuKcuposanHvix Kiemokx. DJACKTPOHHAS MHUKPOCKOIIHS.
Kounghoxanvnasn muxpockonus. Bumanvhoe (npusicuznennoe) usyyeHue Kiemox.

JdeMoHcTpanun

IToptpetsr: P. I'yk, A. JleBenryk, T. lIsann, M. Illneiinen, P. Bupxos, K. M. bap.

Tabmuupl 1 cxembl: «CBETOBOM MHKPOCKOI», «DJIEKTPOHHBIM MHUKpockomy», «McTopus
Pa3BUTHUS METOJJOB MUKPOCKOITHI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpONpEnaparbl PacTUTENbHBIX, >KMBOTHBIX M
OaKTepHATBHBIX KIIETOK.

IIpakTuyeckas padora «/3ydeHne MeTOHOB KJIETOUHOW Ouonoruu (Xpomarorpadus,
anekTpodopes, muddepennmnansaoe nenTpudyruporanue, [TL[P)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XHUMHYECKUH COCTaB KIETKA. Makpo-, MUKPO- U yJIBTPAMUKPOIJIEMEHTBI. Bona u e€ poib
KaK pacTBOPHUTENS, peareHTa, y4yacTHe€ B CTPYKTYPUPOBaHUM KJIETKH, TEIUIOPETYJISALUY.
MuHepanbHbIE BEIIECTBA KIETKH, UX OMoIorndeckast pojib. POk KaTHOHOB M aHHOHOB B KJIETKE.

Opranuyeckue BellecTBa KJIeTKH. bruonornueckue noauMmepsl. benkn. AMUHOKHCIOTHBIN
coctaB 0enkoB. CTpyKTypbl OenkoBOM Mosekyibl. IlepBuunas cTpykTypa Oenka, MenTHIHAs
CBs3b. BTOpHuHas, TpeTW4Has, YyeTBEpTUYHAs CTPYKTyphl. [leHartypamms. CBoiicTBa OenKoB.
Knaccudukanus 6enkos. bruonornueckue GyHKIUN OENKOB. [IpuoHui.

VYraeBoasl. MoHoOcaxapuabl, AWCaxapuibl, OJMTOcaxapuibl M monucaxapuisl. OOmuit
IUIaH CTPOEHUs U (U3MKO-XMMHMYECKHE CBOMCTBA YIJIeBOIOB. buonoruueckue ¢QyHKIUU
YIJIEBOJIOB.

Jlumuasl.  TmapodunsHO-THAPOPOOHBIE  cBoiicTBa.  Kiaccupukamust — JTMITHIOB.
Tpurnunepunbl, pocdoaunuasl, BOCKH, CTEpouasl. bruonorndeckue pynkumu aunugos. OO0mme
CBOMcTBa OHOJOrMUecKHMX MeMOpaH — TeKydecTb, CIIOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOJIYITPOHUIIAEMOCTb.

Hykneunoseie kuciotsl. JJHK u PHK. Ctpoenue HykiemHOBBIX KHCIOT. HyKiIeoTHIBI.
[Mpunmun kommnementapuoctu. [lpasuno Yapradda. Crpykrypa JAHK — nBoitHas crnmpans.
Mecronaxoxaenue u 6uonornueckue ¢pynkunu JHK. Buast PHK. @ynkiun PHK B knetke.

Crpoenne momnekynsl AT®. Makposprudeckue cBsizu B Mosiekysie AT®. buonorudeckue
¢yakimun  AT®. BoccraHoBlneHHBIE TIEPEHOCUMKH, WX QYHKIUH B KIeTKe. /[pyeue
HyKaeo3uompugocgamol (HTD). CexBenupoBanne  JIHK.  Memoowr  ecenomuxku,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpykrypHas Ouomorusi: OMOXMMHYECKHE M OMOPHU3NYECKHE HCCIENOBAaHUS COCTaBa U
MPOCTPAHCTBEHHONW CTPYKTYpPhl OHMOMONEKYN. Modenuposanue cmpykmypol u  QyHKyui
Ouomonexyn u ux komniekcos. Komnviomepnwitl Ouzaun u OpeaHuyecKull cunmes 6UOMONEKY U
UX HenpuUpPOOHbIX AHATI0208.

JdeMoHcTpanun

IToptpersr: JI. [Tonunr, [x. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, @. Canrep, C.
[Ipy3unep.

Huarpammsbl:  «PacnpeneneHue XUMHUYECKHMX OSJIEMEHTOB B  HEXKHBOM  MPHUPOIE»,
«Pacnpenenenue XMMUYECKUX 3JIEMEHTOB B JKUBOW MTPUPOJEN.



Tabmuuer u cxemsl: «Ilepuonnueckas TabMUIA XUMHUECKUX 3JIEMEHTOB», «CTpoeHHe
MOJIEKYJIBI BOABI», «BemectBa B coctaBe opraHu3sMoB», «CTpoeHHE MOJEKYIbl OeKay,
«CTpyKTyphl OEJIKOBOM MOJEKYJbD», «CTpoeHHE MOJEKYJ YIrieBoJoB», «CTpOEHHE MOJIEKYJI
munuaoBy, «HykienHoBbie KUCIOTB, «CTpoeHue MOJeKyJIbl ATDy.

O6opynoBaHue: XUMUUYECKas IOCY1a U 000pYyI0BaHHE.

JlaGopatopHas pa6ora «OOHapyxeHUe OENKOB C OMOIIbIO KAUECTBEHHBIX PEaKIHii».

JlaGopatopuas pabora «lccnenoBaHue HyKJIEHMHOBBIX KHCIOT, BBIJICIIEHHBIX M3 KJIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. CTpoenne n pyHKIMH KJIETKH

Tumer kIeTok: sykapuoTHuecKas W Tpokapuotnieckas. CTpyKTypHO-(QYHKIMOHAIBHBIC
00pa3oBaHMsI KJICTKH.

CtpoeHne mpOKapUOTHYECKOW KJIETKU. KieTtouHas crTeHka OakTepuii W apXei.
Oco0eHHOCTH CTpOEHHS TeTepoTpodHOM U aBTOTPO(HON MPOKAPUOTHUECKUX KIETOK. MecTo u
POJIb MPOKAPUOT B OMOLIEHO3AX.

Crpoenue u (yHKIMOHMPOBAaHUE dyKapHoTHUeckol KieTkH. [Inmasmarndeckas meMOpaHa
(mnazmanemma). CrTpykTypa IUIa3MaTudyeckoil MemOpanbl. TpaHcmopT BelecTB 4epes
IUIa3MaTHYECKyl0 MeMOpaHy: maccuBHbIN (Iuddy3us, obneruéHHas nudpys3us), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBINA aKkTUBHBIN TpaHcnopt). [lomynmponunaemocts memOpansl. Paborta
HATPHUI-KaJIMEeBOr0 Hacoca. DHAOIMTO3: MHHOIMTO3, paronnTo3. Dk30uuTo3. Kierounas creHka.
CtpykTypa 1 QyHKIIMH KJIETOYHON CTEHKU PacTeHUH, TPHOOB.

[urommasma. I{uro3zons. IluTockener. JIBukeHwe wMTOIIa3Mbl. OpraHoubl KJIETKH.
OnHoMeMOpaHHbIE OpraHOM]IBI KIETKU: 3HAoIua3Matnueckas cetb (DI1C), anmapar ombaxwy,
JM30COMBI, UX CTpoeHHe M (yHKIMHU. B3anuMocBs3b OAHOMEMOpPAHHBIX OPraHOMIOB KIIETKH.
CtpoeHue TpaHYJSIpHOTO peTukyinyma. Mexanusm wuanpasnenus oeixoe 6 IIIC. Cunre3
pacTBopuMbIX  OenkoB. CHHTe3  KJIETOYHBIX  MeMOpaH. Imamkuit  (arpaHyJsipHBbI)
sHJOIUIa3MaTHYecKuil petukyinyM. CekperopHas ¢yHkuus anmapata ['ombmxu. Moougukayus
benxoe 6 annapame I onvoscu. Copmuposka benxoé ¢ annapame I o1v0xcu. TpaHCTIOPT BEIIECTB
B KJeTke. Bakyonu pacturenbHbixX KieTok. Kiierounslii cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOWIBI KJIETKM: MHUTOXOHAPUH, IUIacTuibl. [lpoucxoscoenue
mumoxonoputi u naacmuo. Cumoduoeenes (K.C. Mepeockosckuu, JI. Mapeynuc). CTpoeHue u
GyHKIMM MHUTOXOHIApUH U mactuid. IlepBUuHBlEe, BTOPUYHBIE W CIIOKHBIE IUIACTH]IBI
(OTOCHHTE3UPYIOIINX JYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTBI, JIEHKOIJIACTHI ~ BBICIIMX
pacTeHun.

HememOpanusie opranouabl kietkun CTpoeHHe W YHKIMH HEMEMOPAaHHBIX OPTaHOWIIOB
KIeTKku. Pubocombl.  Ilpomescymounvie  ¢punamenmol. MukpodumaMeHTsl. AKmuHosvie
Mukpogpunamenmol. MBIILIEUHbIE KIETKH. AKMuHOBble KOMNOHEHMbl HEMbIULEUHbIX KIemOK.
Muxkpotpybouku. Knerounsiii nentp. CTpoeHune # JBUKEHHE JKTYTUKOB U PECHHUYEK.
MuxkpoTtpyOouku nuroriasmsl. Llentpuons. berku, accoyuupoganuvie ¢ MUKpoguiamenmamu u
mukpompybouxkamu. Momophvie 6enxu.

Snpo. OOonouka siapa, XpOMaTHUH, KapuoriazMma, SIPBHIIKH, UX CTPOCHHE U (YHKIIUU.
SnepHblii 6enkoBBI MaTpukc. IIpocTpaHCTBEHHOE pacHoONOKEHHE XPOMOCOM B MHTEp(a3HOM
anape. Jyxpomamun u 2emepoxpomamun. belku XpoMmaTuHa — TUCTOHBL. J{uHamuka s0epHou
obonouku 8 mumo3se. foepuwviii mpancnopm.

Knerounsle  BkmtoueHus.  CpaBHMTENbHAsh  XapaKTEPUCTHKA  KIETOK  JYKapHOT
(pacTUTenbHOM, KUBOTHOM, TPHUOHOIN).

JdemoHcTpaunu



IToprpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmuupbr u cxembl: «CTpoeHHE JYKapUOTHYECKOW KIeTKn», «CTpoeHHe KMUBOTHOU
KIeTKn», «CTpoeHue pacTUTENbHOU KiIeTKn», «CTpoeHne MUTOXOHApUN», «Sapoy», «CtpoeHue
MIPOKAPHUOTUYECKON KIIETKID.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOMpENapaTbl pPacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKpOTIpenapaTbl 0aKTepralbHbIX KIETOK.

JlabopaTopHasi padora «/3yueHne cTpoeHHs KIETOK PA3IMYHBIX OPTaHU3MOBY.

IIpakTHyeckas padora «/3ydeHne CBONCTB KJIETOYHON MEMOpaHBD».

JlabopaTopnas padora «lccnenoBaHue miuasMosin3a U JI€IUIa3MOJIN3a B PACTUTEIBHBIX
KIIETKaxX».

IIpakTnyeckas padora «/3yueHue ABMKEHUS HUTOILIa3Mbl B PACTUTEIbHBIX KIETKAX).

Tema 6. O0MeH BellecTB U NMpeBpAallleHNe YJHEPIUH B KJIeTKe

AccuMmISIIvg M TUCCUMIISALIMAS — JIBE€ CTOPOHBI MeTabosin3ma. Tumbsl oOMeHa BElecTB:
aBToTpopHBIE ¥  rerepoTpodHbIi. YyacTHe KucIopoJa B  OOMEHHBIX  Ipolieccax.
DHepreTuueckoe obOecrneueHue kieTku: mnpeBpameHue ATO B 0OMEHHBIX Mpolieccax.
@depMeHTAaTHBHBIM XapakTep peakuuil KieTodyHoro meradbonusma. DepMeHTHI, X CTPOCHUE,
cBoiicTBa W MexaHusM jeictBui. Kodepmentsl. OTianumst (epMEHTOB OT HEOPraHUYECKHUX
KaTaJlm3aTopoB.  bBelKu-akTUBAaTOpHl W OCNKU-WHTHOMTOpPHL.  3aBHCHMOCTH  CKOPOCTH
(epMEHTATUBHBIX PEAKIMA OT Pa3IMYHBIX (PAKTOPOB.

[lepBu4HBII CUHTE3 OPraHMYECKUX BEIIECTB B KieTKe. DOTOCHHTE3. AHOKCUSEHHbIU U
oKcueeHnvlll  pomocunmes y obaxmepuu. Ceemocoduparowjue nueMenmsl U NUSMEHMbL
peaxkyuonHoz2o yermpa. Ponb xioporactoB B mporecce ¢orocuHTe3a. CBeToBas U TEMHOBAs
dazel. Domoovixanue, Cs, Cy. u CAM-munvi pomocunmesa. IIponyKTHBHOCTh (HOTOCHHTE3A.
Bnusiaue pa3nuuHbIX (PaKTOPOB HA CKOPOCTh (POTOCHHTE3a. 3HaUYeHHE (POTOCHHTE3A.

XemocuHnTe3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHHTETHKOB:  HUTPUDUIUPYIOIIUE
OakTepuu, jXene300aKTepun, cepoOaKkTeprH, BOJOPOAHbIE OaKTepuH. 3HAYCHHE XEMOCHHTE3A.

AHaspoOHbIe opraHu3Mbl. Buabl OpoxxeHus. I[IpoaykTel OpoKeHHS M MX HCHOJIb30BAHUE
YEeJIIOBEKOM. AHA’pOOHBIE MHKPOOPTAHM3MBI KaK OOBEKThI OMOTEXHOJOTHH W BO30YIUTETH
0ose3Heil.

AdpoOHBIE OpraHU3MBL. JTambl SHEPreTudeckoro oOmeHa. [loAroTOBUTENBHBIN HTaIll.
['mukonu3 — 6ecKUCIOPOAHOE PACHICTNIEHUE TIIOKO3HI.

buonornyeckoe OKHCIEHHE, WM KIETOYHOE JbIXxaHuE. POlb MUTOXOHIpUI B mpoleccax
Oouonoruueckoro okucieHus. Lukmuueckue peakiuu. OxucnutensHoe (ochopuarpoBaHue.
Onepeuss membpannozo epaouenma npomonos. Cunmes ATD: paboma npomomnnoti ATD-
cunmasel. llpenMymiectBa a3poOHOro myTH oOOMEHa BEIIECTB Meped  aHadPOOHBIM.
D} heKTUBHOCTH SHEPTETUIECKOTO OOMEHA.

JdeMoHcTpanumn

IToprpetsr: k. [Ipuctin, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmumpr u cxembl: «DOTOCHHTE3», «DHEpPreTHyeckuii ooMmen», «buocuHTe3 Oenkay,
«Ctpoenue pepmMeHTa», «XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOI MUKPOCKOI, 000pyA0BaHUE AJisl IPUTOTOBJIEHUS! TOCTOSTHHBIX U
BPEMEHHBIX MUKPOIPENIapaToB.

JladbopaTopnasi pabGora «l3yueHne KaTaTMTHUYECKOW AaKTUBHOCTH ¢epMeHTOB (Ha
MpUMepe aMHIIa3bl WK KaTanaas3bl)».



JlabopaTopnasi pa6ora «U3yueHne (QepMEHTATHBHOTO pAaCIICIUICHUS TEPOKCHIA
BOJIOPO/Ia B PACTUTEIBHBIX U dKUBOTHBIX KIIETKAX).

JlabopaTopHasi padora «CpaBHEHHE TTPOLIECCOB (POTOCUHTE3A U XEMOCUHTE3a».

JladopaTopHasi padora «CpaBHEHHE TTPOILIECCOB OPOKECHUS U JILIXAHUSD.

Tema 7. HacieacrBeHHasi MH(pOpMalUs U peau3anus eé B KiIeTKe

Peaknuu marpuyHoro cuutesa. IIpyUHIMI KOMIIEMEHTAPHOCTH B PEAKLMSIX MATPUYHOIO
cuHTe3a. Peanusanms HacneiacTBeHHOM wuHMopmanuu. ['eHeTHyeckuil KoJ, €ro CBOIICTBa.
Tpanckpunuus — matpuusbiii cuHte3 PHK. IIpuHiuns! TpaHCKpUNIMK: KOMILUIEMEHTAPHOCTb,
aHTHUIAPAIIIENIBHOCTh, aCUMMETpUUHOCTh. Co3spesanue mampuunvix PHK 6 sykapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpaucmsiust u e€ sranel. Yuactue tpancnopTHeix PHK B OnocunTe3e Oenka. YciaoBus
ouocunTtesa 6enka. KonupoBanue aMuHOKHCIIOT. Postk pubocom B OmocuHTE3e OenKa.

Coepemennvie npedcmasgnenus o cmpoeHuu cenog. OpraHuszalys TeHoMa y MPOKapuoT U
9yKapuoT. Perynsiusi akTUBHOCTH T€HOB y mpokapuotr. ['mmote3a omepona (P. XKaxo0O, XK.
Mano). Monekynapuvle MmexaHusmvl 9Kcnpeccuu 2ewog y oykapuom. Ponv xpomamuna 6
peaynayuu pabomul 2eHog. Perynsiust 0OMEHHBIX MPOIeccoB B KieTke. KiieTounslii romeocTas.

Bupychel — HekneTouHble GOpMBI KU3HU U OOJIUraTHbIe Mapa3uThl. CTpOoeHHE MPOCTHIX U
CIIOKHBIX BHPYCOB, PETpPOBHUPYCOB, OakrepuodaroB. Kuszuenuwii yuxn J[HK-codeporcawux
supycos, PHK-cooepowcawux supycos, bakmepuogazos. Obpamnas mpaHckpunyus, pesepmasa,
unmezpasa.

Bupycusie 3a0oneBaHus d4enoBeka, JKMBOTHBIX, pactenmit. CIIUJ, COVID-19,
colLlMaJIbHBIE U METUIIUHCKHE TIPOOIIEMBI.

buoungopmamuxa: unmeepayus u ananuz oonvuiux maccusos («bigdata») cmpykmyphuix
ouonocuueckux oaumnvix. Hanomexmonocuu 6 oOuonoecuu u meouyure. Ilpocpammupyemvlie
@ynxyuu 6enxos. Cnocobwvl 0ocmasKu 1eKkapcms.

JdeMoHcTpanun

[Toptpetsi: H. K. Konbuos, /1. 1. iBanoBCcKkwMiA.

Tabmuupr u  cxembl: «buocuHTe3 Oenka», «['eHeTmueckuit koa», «Bupyce»,
«bakTepruodarny.

IIpakTuyeckas padora «Co3naHue MOJEIHN BUPYCay.

Tema 8. 7/ Ku3HeHHBIH HUKJ KJIETKHA

Krnerounslii nuki, ero mepuoisl u perymsmus. MHTepdasza u muto3. OcoOeHHOCTH
MPOILIECCOB, MpoTeKaromux B uHTepdase. [loaroroBka kiueTku k aeneHuro. [IpecuHTeTHYECKMIA
(MOCTMUTOTUYECKHI), CUHTETUUECKUH M TOCTCUHTETUYECKHM (MPEMUTOTUYECKHI) MepUOb
uHTEpQa3HI.

Marpuunbii  cunre3 JHK — pemnukanus. [lpunmuner  perumkaunu — JJHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATHUBHBIN  CHHTE3, aHTUNAPAUIEIBHOCTh. MeXaHu3mM
perummkauun  JIHK.  Xpomocombl. Ctpoenune xpomocom. Temomepsl U Tenomepasa.
XPOMOCOMHBIN Ha0Op KIETKH — KapHOTHUM. JIUIUIOMAHBIN M TarIONAHBIN HaOOpBl XPOMOCOM.
['omosiornuneie XxpoMocoMBl. [1010BbIE XPOMOCOMBI.

Henenne knetkn — MuTo3. CTaauu MUTO3a M MPOUCXOMASIINE B HUX MPOUECCHl. THIBI
muto3a. Kaprnokunes u nurokunes. buonornueckoe 3HadeHHEe MUTO3a.

Perynsmuss MUTOTHYECKOTO IMKIA KIETKU. [IporpamMmmupyemasi KiieTouHass THUOENTh —
anomnTo3.



Knerounoe sapo, XpoMocoMbl, (pyHKIIMOHAIbHAS TeHOMUKA. Mexanusmbl npoaughepayuu,
ougpepenyuposxu, cmapenus u eubenu kiemox. «Lfugpposasn knemxa» — buounghopmamuyecxkue
Mooenu YHKYUOHUPOBAHUSL KIIeMKU.

JdemoHcTpaunu

Tabmumpr u cxembl: «KWU3HEHHBIM MUK KIETKH», «MuTo3», «CTpoeHHE XPOMOCOMY,
«Pemmukanus JTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpoMpenapartbl: «MHUTO3 B KJIETKaX KOpeIlKa
JTyKay.

JlabopaTopHasi pabora «/3yueHne XpoMOCOM Ha TOTOBBIX MUKpOIIpenapaTax».

JlabopaTopnas paGora «HaOmoneHne MuTOo3a B KJIE€TKaX KOHYMKA KOpELIKa Jyka (Ha
TOTOBBIX MUKpPOIIpEnapaTax ).

Tema 9. CTpoenune u pyHKUNH OPraHN3MOB

buonornueckoe  pasHooOpasue  opraHu3MoB.  OJHOKJIETOYHBIC, KOJOHHUAIBHEIE,
MHOT'OKJIETOYHbIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KHU3HEAEATEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakTepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJHOKIETOUYHbIE BOAOPOCIH, APYrHe MPOTUCTHI. KoloHnanbHbIe
OpPTraHU3MBI.

B3anMocBsA3p 4acTed MHOTOKJIIETOYHOTO OpraHu3Ma. TKaHu, OpraHbl M CHCTEMBI OPIaHOB.
OpranusM Kak enuHoe 1esoe. 'omeocras.

Tkanu pactenuil. Tumbel pacTUTENBHBIX TKaHEH: oOpa3oBaTeNbHAs, TOKPOBHAs,
MPOBOASAINIAs, OCHOBHAsA, MexaHuuyeckasd. OCOOCHHOCTH CTPOEHHUs, (PYHKUUN U PacHOIOKEHUS
TKaHEW B OpraHax pacTECHHUI.

TkaHM JKMBOTHBIX W  4YeJlOBEKa. THUNBI JKUBOTHBIX TKAaHEH: OSNUTENIHAIbHAsA,
COeMHUTENbHAs!, MblIeyHas, HepBHas. OCOOEHHOCTH CTpOeHHUs, (PYHKIHMH U PacrONOKEHHS
TKAaHEW B OpraHax >KMBOTHBIX U Y€JIOBEKa.

Opransl. BeretaTuBHbIE U T€HEPATHBHbBIE OpraHbl pacTeHU. OpraHbl U CUCTEMBI OPraHOB
KUBOTHBIX U 4yeroBeka. DyHKIIMU OPraHOB U CUCTEM OpPTIaHOB.

Omnopa Ttema opranusmoB. Kapkac pacreHui. CkeneTbl  OJHOKIETOYHBIX H
MHOT'OKJIETOYHBIX KUBOTHBIX. HapyKHbII 1 BHyTpeHHMI ckeneT. CTPOCHHUE U THIIBI COETUHEHUS
KOCTEM.

JIB>keHre OopraHu3MoB. JIBW)KeHHE OIHOKIETOYHBIX OpraHU3MOB: aMEOOHWIHOE,
KTYTUKOBOE, PECHHYHOE. JIBM)KEHHWE MHOTOKJIETOYHBIX PpACTEHWM: TPONU3MbI M HACTHUH.
JIBI>KEeHHE MHOTOKJICTOUHBIX )KMBOTHBIX U UEJIOBEKA: MbllIeyHas cucreMa. Pediekc. CxenerHsie
MBIIIIIBI X UX padoTa.

[Tutanue opranusmos. Ilornomienne Bobl, YIJIEKUCIOrO ra3a U MUHEpAJIbHBIX BELIECTB
pacteHussMu. [luTtaHue >KMBOTHBIX. BHYTpPHUIIOIIOCTHOE M BHYTPUKIIETOYHOE IHILEBAPEHUE.
[IuTanne MO3BOHOYHBIX KUBOTHBIX. OTHENbI MUIIEBAPUTENBbHOTO TpakTa. IlumeBapurenbHbie
xenesbl. [InimeBapurenbHas cucteMa yenoBeKa.

Jlpixanue opranu3MoB. Jlpixanue pactenuid. [[pixanue sxuBoTHbIX. Jnddysus ra3os uepes
noBepXHOCTh KieTku. KokHoe apixanue. JlpIxarenbHas MOBEpXHOCTH. JKabepHoe M n€roynoe
nbpixaHue. JIpIxaHWe€ TO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOIMOHHOE YCJIOKHEHHE
CTpOEHMsI JIETKUX IMO3BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHas cUcTeMa uejaoBeka. MexaHusm
BEHTWISILIMU JIETKUX Y NITUI U MJIEKONUTAIOIMUX. Perynanus asixanus. [{pixaTenbHble 00bEMBI.

TpaHcriopT BemIeCTB Yy OpraHu3MoOB. TpaHCHOpPTHBIE CUCTEMbI pacTeHul. Tpancmopt
BEUIECTB Yy JKHMBOTHBIX. KpoBeHocHass cucrema u e€ opranbl. KpoBeHocHas cucrema
MMO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepale, KPOBEHOCHbIE cOCyAbl M KpoBb. Kpyru



KpOBOOOpAIEHUsI.  DBOJIOLUOHHBIE  YCIOXHEHUS  CTPOCHUS  KPOBEHOCHOM  CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynanus.

Beinenenne y opraHusMoB. Belnenenue y pacreHuil. BelneneHue 'y  KMBOTHBIX.
CoxpartutenbHble Bakyosnu. Opranbl BbieneHus. Q@uibTpanus, cekpelus M oOpaTHoOe
BCachIBaHHE KaK MEXaHHU3MbI pabOThl OPraHoB BblJeNeHUsA. CBSA3b MOJOCTH Tejla ¢ KPOBEHOCHOM
U BBIICIUTEIIBHON CUCTEMAaMM. BrpleneHne y NO3BOHOUYHBIX JKMBOTHBIX M 4enoBeka. [louxw.
Crpoenue u pyHKIMOHNpOoBaHUE HePpoHa. OOpa3oBaHUE MOYHU Y YETIOBEKA.

3ammra y OpraHu3MoB. 3alUTa y OJHOKJIETOYHBIX opraHu3zmMoB. Cropbl OakTepuil u
LMCTBI MPOCTEUIINX. 3alIUTa Y MHOTOKJIETOUHBIX pacTeHui. KyTtukyna. Cpeacrsa nacCUBHONW U
XUMHYECKOH 3auThl. DUTOHITUIBI.

3amuTa y MHOTOKJIETOUHBIX )KUBOTHBIX. [IOKpOBBI M MX IPOU3BOAHBIE. 3alUTa OpraH1u3Ma
or Oone3Heil. MMMmyHHas cucrema dYenoBeka. KIETOUHBII M TYMOpaJbHBIA WMMYHHUTET.
Bpoxnéuuslii  u  mpuoOpeTéHHBI  crienu@uueckuidi UMMYHHUTET. Teopusi KJIOHAIbHO-
cenextuBHoro umMmmynurera (I1. Dpnux, ®. M. bepuer, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3moB. Poib Bpo)kJIEHHOrO MIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHUI.

PasnpaxxuMocTb M peryiasuuss y OpraHu3moB. Pa3apakuMocTb y OJHOKJIETOUHBIX
opranu3moB. Takcucel. Pa3npaxnuMocTb M perynsuus y pacteHuil. PocToBble BemiecTBa M uX
3HAYCHHUE.

HepBHast cucrema u pediekTopHas peryisinus y XUBOTHBIX. HepBHas cucrema u eé
OTHENbl. ODBOJIOLMOHHOE YCJIOXHEHHE CTPOCHHMS HEPBHOM CHCTEMBI Y JKHBOTHBIX. OTHEIbI
TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduiekc u peduextopHas nyra. besycioBHble u
YCIIOBHBIE PE(IIEKCHI.

I'ymopanbHast peryisuuss ¥ SHIOKPHUHHAs CUCTEMa JKMBOTHBIX M 4yesoBeka. JKenessl
SHJOKPUHHOM CHUCTEMBI M MX TIOPMOHBI. JleiicTBHE TOpMOHOB. B3auMOCBs3b HEpPBHOU U
SHJIOKpPUHHOH cucTeM. ['unoranamo-runopuzapHas cucrema.

JdeMoHcTpanun

IToptper: U. I1. I1aBnoB.

Tabmuuel m cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOIOKIETOUHBIE BOJOPOCIH»,
«baktepun», «lIpocreiimme», «OpraHbl [BETKOBBIX pacTeHUil», «CHCTEMBI OpraHoB
IIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHe HaceKOMbIX», «TKaHuM pacTeHMID,
«KopueBble cucreMel», «CrtpoeHue ctelns», «CTpoeHHe JHUCTOBOM mNIacTUHKWY, «TkaHU
KUBOTHBIX», «Ckener 4enoBeka», «llumeBapurenbHas cucrema», «KpoBeHOCHas cuctemay,
«/pixaTenpHas  cucrema», «HepBHas cucrema», «Koxa», «MbpblleyHas cuctemar,
«BpimenuTenpHas cucremMa», « DHIOKpUHHAs cucTemay, «CTpoeHue MbIib, «MMMyHHTETY,
«KumeunomnonocTtHsiey, «CxeMa NUTaHUA pacTeHui», «KpoBeHOCHbIE cHCTEMBI TO3BOHOYHBIX
KHUBOTHBIX», «CTpoeHue ruaps», «CTpoeHne nuaHapun», « BHyTpeHHee CTpoeHue N0KIEBOro
yepBs», «HepBHas cucrema pwid», «HepBHas cuctrema narymku», «HepBHas cucrema
npecMmbIkaomuxcs», «HepBHass cuctema nrTun», «HepBHas cuctema MIIEKONHTAIOLIUXY,
«HepsHas cucrema uenosekay, «Peduexcy.

OO6opynoBaHue: CBETOBOH MHUKPOCKOI, MHUKPOIIPENApaThl OJHOKIETOUYHBIX OpPraHU3MOB,
MUKpoOIpenapaTsl TKaHEH, paKOBUHBI MOJUIFOCKOB, KOJUIEKIIUN HACEKOMBIX, UTTIOKOKUX, KUBBIE
AK3EMILISIPbl KOMHATHBIX PACTEHUM, repOapuy pacTeHUI pa3HbIX OTIEJIOB, BIIaXKHbIE MpENapaThl
KUBOTHBIX, CKEJIEThl TIO3BOHOYHBIX, KOJUIEKIIUN OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YEJIOBEKA,
o0opylnoBaHue U1 JIEMOHCTpAlMM IIOYBEHHOTO W BO3AYUIHOIO IUTaHUSA PACTEHUH,
paciiervieHusi Kpaxmaia U OelkoB T1ojA JedcTBHEM (QepMeHTOB, 000pyJoBaHUE s



JEMOHCTPALIUU OIBITOB 0 U3MEPEHNUIO XKU3HEHHON EMKOCTHU JIETKUX, MEXaHNU3Ma JbIXaTEIbHBIX
JBUKEHUI, MOJIEIN FOJIOBHOT'O MO3Ta Pa3INYHbIX KUBOTHBIX.

JladopaTopHas padora «/3yueHue TkaHel pacTeHUID.

JlaGopaTtopHas padora «/3yueHue TkaHel )KUBOTHBIX».

JlaGopaTtopnas padora «/3yueHrne opraHoB IBETKOBOTO PACTEHUS.

Tema 10. Pa3mHoXeHMe U pa3BUTHE OPTaHU3MOB

@®opMBbl pa3MHOKEHHUSI OpraHU3MOB: Oecronoe (BKIIYasi BEereTaTUBHOE) U M0JIoBoe. Buabl
0€ecrosoro pa3sMHOKEHH: IOYKOBAaHHE, CIIOPYJIALUS, pparMeHTalus, KIOHUPOBAaHHUE.

[TonoBoe pasmHoxkenue. IlonmoBeie KieTKH, uiau ramersl. Meito3. Craguum Meiiosa.
[ToBenenne xpomocoM B Meno3e. Kpoccunrosep. brosnorndeckuii CMbICI MeH03a U MOJO0BOTO
npouecca. Melo3 1 ero MecTo B JKU3HEHHOM LIMKJIE OPIaHU3MOB.

[IpenzaponpimeBoe paszputue. ['ameroreHe3 y JKMBOTHBIX. [lojoBble  JKelne3bl.
OO6pa3oBanue W pa3BUTHE TOJOBBIX KiIeTOK. CrmepmaroreHe3 u ooreHes. CTpOeHHE TOJIOBBIX
KJIETOK.

OmnogoTBopeHrne U 3MOpPHOHATBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OIJIOJOTBOPEHHUS:
HapyXxHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuyanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIIOTUSl — HAyKa O Pa3BUTHH
opranu3moB. Mopgoeenes — 00na uz 2nagnvix npooaem smopuonoeuu. Konyenyus mopgoeenos
u mooenu mopghocenesza. Craauu SMOpHOTEHE3a )KUBOTHBIX (HA MpUMepe JISTymikn). JpodneHue.
Tunsl npoGnenus. Jemepmunuposannoe u Hedepmunuposanuoe opooaerue. bracmyna, munol
onacmyn. OCOOEHHOCTH APOOJIEHUS MIIEKONMUTAIONUX. 3apObIIIeBble JUCTKU (racTpyJssius).
3aknaJka OpraHOB M TKaHEM W3 3apoJbIIIEBBIX JIMCTKOB. B3auMHoe BiMsHHE YacTeil
pa3BuBaroIIerocs 3apojpiiia (3MOpHOHANbHAS MHAYKLHWA). 3aKkiajgka TIUJlaHa CTPOSHUS
KUBOTHOIO KaKk pe3yJbTal HUEPAPXUYECKUX  B3aMMOJCHCTBUN TE€HOB. BiusHue Ha
SMOPHOHATILHOE PAa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOLICH CpeIbl.

Poct u pasButue >xuBOTHBIX. IlocTamOpuoHanbHbIE nepuoa. Ilpsmoe u Hempsmoe
pasButHe. PasButne ¢ meramopdozomM y O€CHO3BOHOYHBIX M TO3BOHOYHBIX YKMBOTHBIX.
buonornueckoe 3HaueHuEe NPSIMOrO U HENPSIMOTO Pa3BUTHS, UX PACIPOCTPAHEHHE B MPHUPOE.
Tunsl pocta >XKUBOTHBIX. DaKTOpbl peryssiliMd pocTa >KUBOTHBIX M uenoBeka. Cragumn
MOCTAMOPUOHAILHOTO DPAa3BUTHS Y JKUBOTHBIX M yenoBeka. [leprojpl OHTOreHe3a 4eloBeKa.
CrapeHue u cMepTh Kak OMOJIOTHYECKUE TPOIIECCHI.

PasmHoxxenne u paszBurue pactenuil. ['amerodur m crmopodur. Meiio3 B >KU3HEHHOM
mukine pacreHuil. OOpaszoBaHue cmop B Tmporecce Meioza. ['ameTorenes y pacTeHHH.
OmnofoTBOpeHNE M PAa3BUTHE pPACTUTEIbHBIX OpraHu3MoB. JIBOIHOE OIUIOAOTBOpEHUE Y
[[BETKOBBIX pacTeHnid. OOpa3oBaHUe U Pa3BUTHE CEMEHH.

MexaHu3MBbl PETYJISILUN OHTOT€HE3a Y PACTEHUN U dKUBOTHBIX.

JdeMoHcTpanumn

[Toprpetsr: C. I'. HaBamun, X. IlInemasn.

Tabmumpl 1 cxembl: «BeretatuBHoe pa3sMHOkeHHE», « TUIBI 0eCronoro pa3MHOKEHUS»,
«Pa3MHOXKEHHE XJIaMUIOMOHAIb», «Pa3MHOXkeHHE H3BIUIEHBD), «Pa3MHOXKEHHE TUIAPBD,
«Meilio3», «Xpomocombl», «Il'amerorenes», «CTpoeHHE SHLIEKIETKM W CIEpMaTO30Uaa»,
«OcHOBHBIE cTanuu OHToreHesa», «lIpsmoe u Hempsmoe pasButue», «Pa3zBurue Mmaiickoro
Kyka», «Passurue capanum», «Pa3Butue narymkm», «/IBOMHOE OIUIOJOTBOPEHHE Y IBETKOBBIX
pactenuit»y, «CTpoeHrne CEeMSH OJHOIOJBHBIX M JIBYJIOJBHBIX PacTeHUiD», «KU3HEHHBIN LUK
MOPCKOM  KamycTbl», <OKW3HEHHBIM LHMKI MxXa», <OKW3HEHHBIM LMK MarnopOTHUKA,
«KW3HEHHBIN TUKIT COCHBI».



Ob6opynoBaHue: CBETOBON MHUKPOCKOI, MUKPOIIPENapaThl SHIEKIETOK U CIEpMaTO30H/I0B,
Mozenb «L{uKi pa3BUTHS JIATYLIKI.

JladopaTtopnasi pabGora «l3yueHue CTpPOCHHsSI TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenaparaxy.

IIpakTnyeckasi padora «BpIsiBIICHME TPU3HAKOB CXOJCTBA 3apPOIBIIICH MO3BOHOYHBIX
KUBOTHBIX.

JlaGopaTtopnas padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIIIMX PACTCHUIN.

Tema 11. I'eHeTHKa — HAYKa 0 HACJIEACTBEHHOCTH M N3MEHYMBOCTH OPraHU3MOB

HcTtopus craHOBIEHHsS W pa3BUTHA T'€HETHKH Kak Hayku. PaGoter I. Menpens, I'. ne
@®puza, T. Moprana. Ponb oTedyecTBEHHBIX YYEHBIX B pa3BuTuu reHeTuku. Paborer H. K.
Konsrosa, H. M. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 10. A. ®ununuenko, H. B.
TumodeeBa-Pecosckoro.

OCHOBHbIE TEHETUYECKHE TOHATUS U CUMBOJIBI. | OMOJIOTHYHBIE XPOMOCOMBI, ajlIeNIbHBIE
T€Hbl, aJbTEPHATHBHBbIE NPHU3HAKHU, JOMUHAHTHBIM M pELIECCUBHBIM NpU3HAK, TOMO3MUIOTA,
reTepo3uroTa, 4ucTasi JUHUS, THOpHIbI, TeHOTHr, (QeHOoTun. OCHOBHBIE METOJ]Ibl T€HETHUKH:
TUOPUIOTOTHYECKUH, TUTOIOTUYECKUNA, MOJEKYIISIPHO-T€HETHUECKHIA.

JdeMoHcTpanun

IToptpetsr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Kosnsnos, H. . Basuiios, A. H.
benozepckuit, I'. JI. Kapnieuenko, FO. A. ®ununuenxo, H. B. Tumodeer-PecoBckuii.

Tabmuip! u cxembl: «MeTobl TeHeTUKN», «CXEMBI CKpEIIMBAHUS.

JladopaTopnasi padora «/[po3odmia kak 00bEKT TeHETUUECKHUX UCCIETOBAHUIN.

Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpunnoe ckpeuiBanue. IlepBeiii 3akoH MeHaens — 3akoH €IMHOOOpPA3Ms
ruOpuoB mepBoro nokosenus. IlpaBuino nomuHupoBanus. Bropoil 3akon Menzaens — 3akoH
pacuienyieHus npu3HakoB. L{uTonoruueckue 0CHOBBI MOHOTHOPUIHOTO CKpelMBanus. I'unoresa
YHCTOTHI FaMeET.

AHanmuzupytomee  ckpemuBaHue.  [IpoMeXyTouHBI ~ XapakTep  HacieOBaHMS.
Pacmienienue npu3HaKkoB IPU HETIOJIHOM JOMUHUPOBAHUU.
JurubpunHoe ckpemuBanue. Tpetuit 3akoH MeHaens — 3akOH HE3aBHCHMOTO

HACJIeTOBaHUsI MPU3HAKOB. L{uTomornvyeckre OCHOBBI AUTUOPUIHOTO CKPEIIMBAHMS.

CuemienHoe HacienoBaHue npu3HakoB. PaboTer T. Moprana. CrienieHHoe Hacie/I0BaHUE
TE€HOB, HAPYUIEHUE CLETUIEHUS MEXAY F'€HaMU. XPOMOCOMHAsl TEOPUS HACIIEICTBEHHOCTH.

I'enetnka mona. XpoOMOCOMHBIH MEXaHHM3M OIpPEACNICHUs Mojia. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOraMeTHbIli M TreTeporaMeTHbI Ioji. ['eHeTndeckas CTpyKTypa IIOJOBBIX
xpomocoM. HacnenoBanne npu3HakoB, CUEIUICHHBIX C ITOJIOM.

I'enoTun kak menoctHas cucrema. [lneldoTponusi — MHOXKECTBEHHOE [IEMCTBUE TEHA.
MHOKECTBEHHbI ajuieu3M. B3auMonencTBue HeaulebHbIX TeHOB. KoMIIeMEeHTapHOCTD.
Onucras. [lonumepusi.

'eneTnueckuid KOHTPOJb pa3BUTHUS PACTEHUM, S>KUBOTHBIX M 4YEJIOBEKa, a TaKKe
(U3HONOTHYECKUX TIPOIIECCOB, TIOBENCHUS W KOTHUTUBHBIX (yHKuuid. ['eHeTmdeckue
MEXaHM3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aMMOJCHCTBHS «XO3SWH — MapasuT» M «XO35SUH —
MUKpOOHOM». ['eHeTHYeCKHre acreKThl KOHTPOJIS M U3MEHEHHUs! HACJIeICTBEHHOW MH(GOpMAIIH B
MOKOJICHHSIX KJIETOK U OPraHU3MOB.

JdemoHcTpaunu

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



Tabmuuel u cxemsl: «IlepBblit U BTOpO 3akoHBI Menaens», «Tpetuil 3akoH Menaens»,
«AHanu3upylollee ckpemubanuey», «HenonaHoe nomuHupoBanue», « CLEIIEHHOE Hacle0BaHUe
MIPU3HAKOB Yy JIpo30duib», «['eHeTnka nomnay, «Kapuotun uenoBeka», «Kapuotun npo30puisny,
«Kapuotun ntunel», « MHOKECTBEHHBIN allIenn3My, « B3anmoneiicTBre reHoBy.

O6opynoBaHue: MOJENb ISl IEMOHCTpAIMM 3aKOHOB €IMHOOOpa3usi THOPUIOB NEPBOTO
MOKOJICHUS] U PACLICIUVIEHUS MPU3HAKOB, MOJENb JUIsl JEMOHCTPAllUM 3aKOHAa HE3aBHUCHUMOTO
HacCJEeA0BaHUS MMPU3HAKOB, MOJENb IS JEMOHCTPALMU CLEIUICHHOTO HACJIEI0BAHMS TPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIpemnapat: «Jpo3zodumay.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y
JIPO30UITBD.

IIpakTuyeckas padora «l3ydueHHe pe3yiabTaTOB JUTHOPUIHOTO CKPCUIUBAHUS Y
TPO30(PHITBD.

Tema 13. 3aK0oHOMEPHOCTH U3MEHYNBOCTH

BaumopeiictBue reHotuna M cpeabl npu GopMupoBaHud ¢GeHotumna. M3MeHYHBOCTh
npu3HakoB. KauyecTBeHHbIE W KOJMYECTBEHHbIE TNpPU3HAKU. Buasl  HU3MEHYMBOCTH:
HEHACJIECACTBEHHAsl U HACJIEACTBEHHASI.

MonudurkanroHHas U3MEHYUBOCTh. Ponb cpenbl B (OPMUPOBAHUN MOAU(PUKAITUOHHON
n3MeHunBocTd. Hopma peakuuu npusHaka. BapuanmoHHbslll psn v BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOTU(PUKAIIMOHHON H3MEHYHMBOCTH.

I'eHoTnnuueckass n3MeHUYMBOCTb. (CBOWCTBA TEHOTUIIMYECKOW WM3MEHYMBOCTH. Bubl
TeHOTUITMYECKOM M3MEHYMBOCTH: KOMOWHATHBHASI, MyTallHOHHASI.

KoMbOunatuBHass M3MeHYMBOCTh. Meilo3 M MOJOBOM Mpollecc — OCHOBA KOMOMHATHBHOMN
M3MEHYUBOCTU. Posib KOMOMHATUBHOW U3MEHUMBOCTH B CO3/IaHUU T€HETHUUYECKOTO Pa3HOOOpasus
B IIpejieiax OJIHOTO BHJIA.

MyTaimonHasi W3MEHYMBOCTb. BHIbI MyTaluii: TE€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CroHTaHHbIE W WHIYIUPOBAHHBIC MYyTallUd. SAepHbIE W LMUTOIIA3MATUYECKHE MYTAaIl|H.
CoMaruyeckue M TOJOBble MyTanuu. [IpuuMHBI BO3HUKHOBEHUS MyTaluid. MyTareHbl U UX
BIIMSIHAE HA OPraHU3MBbl. 3AKOHOMEPHOCTH MYTAIL[MOHHOTO Mpouecca. 3aKOH IOMOJOTHYECKHUX
psgoB B HacneacTBeHHOM wusmeHunBocTH (H.M. BasunoB). BHesnepHas wu3MeHYMBOCTH U
HAaCJIEACTBEHHOCTb.

Onucenemurxa u 3MUEHOMUKA, POJb INULEHEMUYECKUX GaKmopos 6 HACIe008aHuu U
UBMEHYUBOCTNU (PeHOMUNUYECKUX NPUSHAKOS ) OP2AHUMOS.

JdeMoHcTpanun

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

Tabmumpl 1 cxembl: «Buapl W3MEHYHMBOCTH», «MoaudukanmoHHas W3MEHYUBOCTHY,
«KomMOMHaTUBHAsS  M3MEHYMBOCTBY,  «Meiio3», «Onnoa0TBOPEHUEY, «I'eHeTnueckue
3a0o0JieBaHuUs YenoBeKay, « Buabsl MyTanuity.

O6opynoBanue: KHUBble M TepOapHble SK3EMIUIAPhl KOMHATHBIX PACTEHUH, PUCYHKH
(dboTorpadum) >KMBOTHBIX C pa3IMYHBIMHU BUAAMU U3MEHUHNBOCTH.

JlabopaTopnasi pabora «lccremoBaHWe 3aKOHOMEPHOCTEH  MOIU(MUKAIMOHHON
n3MeHunBOCTH. [locTpoeHre BapUallMOHHOTO psifia U BapUAILMOHHON KPUBOW».

IIpakTuyeckas padora «MyTtaruu y Apo30PWIbl (Ha TOTOBBIX MHKPOIIPEIIapaTax)y.

Tema 14. I'eHeTnKa Yen0BeKa

Kapuotun uenoBeka. MexayHapoaHass NporpaMMa HCCIEIOBAHHUS TI'€HOMA 4YeJIOBEKa.
Metoapl M3y4eHHs] TEHETUKH YEJIOBEKA: TCHEATOTUUECKHM, OJIM3HEIIOBbIN, IUTOTCHETHUCCKHUH,
MONYJIALIMOHHO-CTATUCTUYECKUH, MOJIEKYJIsIpHO-reHeTnYeckuil. COBpPEMEHHOE OIpenesieHue



TEHOTHUINA: IOJHOT€HOMHOE CEKBEHHUPOBAHUE, I'€HOTHUIMPOBAHUE, B TOM YHUCIE C IOMOILBIO
[MI[P-ananu3a. HacnencrBennsle 3a0ojeBaHUs 4deloBeKa. [ €HHbIE M XPOMOCOMHBIE O0JIe3HU
YyeloBeKka. boJie3HW ¢ HacleCTBEHHOW MPeApacroioKeHHOCThI0. 3HAYeHUE MEAUIIMHCKON
TeHETUKH B NPEJOTBPAIICHUHM U JICYEHWU TEeHEeTHYeCKHX 3abojeBaHUil yenoBeka. Menuko-
TEHETUYECKOE KOHCYJIbTHpOBaHHE. CTBOJIOBBIE KIETKH. [IOHATHE «TE€HETHYECKOTO TIpy3ay.
DTUYecKHe acreKThl UCCleA0BaHUN B 00JaCTH PelaKTUPOBAHMSI TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (HakTOpbl MOBBINICHHONW YYyBCTBUTEIBHOCTH YelOBEKa K (DU3HUECKOMY U
XMMHMUYECKOMY 3arpsA3HEHMIO OKpYyXkarolel cpenpl. ['eHeTnueckas NpeapacioioKeHHOCTb
YeJI0BEKA K MATOJIOTUSAM.

JdeMoHcTpanun

Tabmuupl u cxemsl: «Kapuotun uenoBeka», «MeToabl M3y4eHHsS T€HETHUKU YEJIOBEKA»,
«I"eneTnueckue 3a00J€BaHUS YETOBEKAY.

IIpakTuyeckas padora «CocTaBlieHUE U aHAJIU3 POIAOCIOBHOM.

Tema 15. Cenrekuusi Opranu3mMoB

JlomecTukanus M cenekuus. 3apoKICHHUE CENEKIMH M JoMecTukanuu. Yuenwe H. H.
Basuiosa o LleHTpax mpoucX0okIeHUsI 1 MHOT000pasus KyJIbTypHBIX pacTeHUl. Poib cenexiuu
B CO3JaHMM COPTOB pPAcCTeHUH U Topox KHUBOTHbIX. CopT, mNopoaa, IITaMM. 3aKOH
TOMOJIOTMYECKUX PSIAOB B HaciencTBeHHOW u3meHunBoctr H. M. BaBunosa, ero 3HaueHue s
CENEKIIMOHHON PabOTHI.

Mertoapl ceneKIMoHHON paboThl. MIcKycCTBEHHBIN OTOOp: MAaCCOBBIM W MHAMBUIAYATbHBIH.
Otarnbl KOMOWHAIIMOHHOM cenekinuu. VcneiTanne mpousBoauTenel mo motoMctBy. OTOop 1o
TEHOTHUITY C MTOMOIIIBIO OLIEHKH (PeHOTUIIAa TOTOMCTBA M OTOOP 10 TEHOTHITY C TIOMOIIbIO aHalIN3a
JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ| CENEKIMOHHOW paboThl. PamuarnuoHHbll U
XUMHUYECKUH MyTareHe3 Kak MCTOYHHUK MYTalUd Yy KyJIbTypHBIX (OPM OpraHU3MOB.
Hcnonp30BaHne T€HOMHOTO PEJAKTUPOBAHHMA M MeToAoB pekomMOMHaHTHRIX JIHK s
MIOJIYYEHUS UCXOJHOTO MaTepHralla Jisl CEJICKIUU.

[lonyuyenne mnonummonnoB. BHyTpuBumoBas rubpuauzanusa. bBIM3KOpOACTBEHHOE
CKpelllMBaHue, Wi HHOpuANHT. HepoacTBeHHOe ckpeluBanue, Wik aytopuauHr. ['ereposuc u
ero mnpuuuHbl. Mcmonb3oBaHue Trerepo3uca B cenekuud. OTnanéHHas THOpUAM3AIIMSL.
[Ipeogonenue Oecriogusi MEXBHIOBBIX THOpPHIOB. JlOCTHIKEHHS CEJEKIUH pacTeHUH U
KUBOTHBIX. «3€1EHAS PeBONIOYULY.

CoxpaHeHME M H3Y4YEHHE T€HETHMYECKHX PECypCOB KyJIbTYPHBIX PACTEHUH U HMX JUKUX
poauueit A co31aHusl HOBBIX COPTOB M THOPHUIIOB CEIIbCKOXO3SHCTBEHHBIX KYIBTYp. M3yueHue,
coxpaneHue u YnpasieHue 2eHemuyecKUMU pecypcamu CenbCKOX03AUCIMEEHHbIX U NPOMBICIOBbIX
HCUBOMHBIX 8 YeNAX YIYYUleHUs CYUeCm8yIouux U co30aHUusl HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MoM 4ucie ¢ NPUMeHeHUeM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosblX uoetl u
nepcneKmueHbIX MexHON02Ul.

JdemoHcTpannun

IToptpersr: H. . BaBunos, 1. B. Muuypum, I'. JI. Kapneuenko, I1. I1. Jlykpsnenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuups! u cxembl: «L{eHTpbI MPOUCXOXKACHNUS U MHOTOOOpa3usi KyJbTYypHBIX PACTEHHID,
«3aKOH TOMOJIOTMUECKHUX pSAIOB B HACIEACTBEHHONM M3MEHUMBOCTH», «METOIbl CEJIEKIHUNY,
«Otnanénnas rudpuauzamnusy, «MyTarenes».

JlabopaTopHasi padora «/3yueHne COpTOB KyJbTYPHBIX PACTEHUN M MOPOJ JAOMAIIHUX
KUBOTHBIX».



JlabopaTopHasi padora «/3yueHrne METOJOB CEJIEKIIUU PACTCHUID.

IIpakTuyeckas padora «lIpruBuBKa pacTeHUI».

Ikckypeusi «OCHOBHBIE METOJBI M JIOCTH)KCHHS CEJICKIMHA PACTEHUM W KUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (DepMy, COPTOMCHBITATENbHBINA Y4YacTOK, B TEIUIMYHOE
XO035IIICTBO, B J1a0OPAaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

Tema 16. buoTrexHo10rus ¥ CHHTETHYECKAs OMOJIOTHSA

OOBbeKThI, HCIONIb3yeMble B OHOTEXHOJIOTUH, — KJIETOYHbIE U TKAHEBBIE KYJIbTYpHI,
MHUKPOOPTaHU3MBI, HX XapaKTepUCTHKA. TpaauiuoHHass OWOTEXHOJIOTHS: XJiebomeueHue,
MOJTyYeHHE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAETHE. Mukpoouosornueckuit cuute3. OOBEKThI
MHUKPOOHOJIOTHYECKHUX TeXHOJIOTHH. [Ipon3BoaCcTBO Oenka, aMUHOKHCIOT U BUTAMUHOB.

Co3nanve  TEXHOJOTMH M MHCTPYMEHTOB  LIEJICHANPABICHHOIO  WU3MEHEHHUS U
KOHCTPYMPOBAHHs T€HOMOB C LIEJIBIO MOJTYUYEHUsI OPTaHU3MOB U MX KOMIIOHEHTOB, COAEPKALIUX
HE BCTpeyaronmecs B Mpupoie OMOCUHTETHUECKHE My TH.

Knerounass unxkeHepusi. Metoapl KylbTypbl KIETOK M TKAHEM pacTeHUN U >KHUBOTHBIX.
Kpuobanku. Comartnueckas ruOpuan3anus W coMaTHYecKuil smOpuorenes. Mcmomb3oBaHue
raluiouJ0B B CEJIEKLUU PACTeHUU. [lonyuenue MOHOKNOHANbHbIX anmumen. Hcnoavzosanue
MOHOKIOHANbHBIX U NOJIUKIOHANbHBIX aumumen 6 meouyure. VICKycCTBEHHOE OIUIOJAOTBOPEHHUE.
PexoHCTpyKIIMSI SHMLEKIETOK W KIOHMPOBAHHWE >KMBOTHBIX. METOX TpaHCIUIAHTALMU SIAEP
KIETOK. Texuonocuu 0300poseieHusi, KyJIbMUSUPOGAHUs U MUKPOKIOHANLHO20 PASMHONCEHUS.
CeNbCKOXO3AUCTEEHHBIX KYIbMYD.

XpOMOCOMHasA U IeHHasl MH)XXeHepHs. VICKyCCTBEHHBIN CUHTE3 T'€Ha U KOHCTPYMPOBAHHE
pexomOuHanTHbIX JIHK. Cozdanue mpanceennvix opeanuzmos. JIoCTHKEHUS U TEPCIIEKTUBBI
XpPOMOCOMHOW ¥ TEHHOW WH)XEHEPHH. OKOJOTHYECKHEe W HJTUYECKHE MpOOJIeMbl TEHHOM
UHXEHEPUHU.

Menununckue 6uotexnonoruu. [loctrenomuas mudposas menuiuHa. [11[P-nuarsoctuka.
MeTa0o00MHBIN aHAIN3, TEHOLIEHTPUYECKUN aHAJIU3 POTEOMa YeIOBeKa JIJIsl OEHKU COCTOSTHUS
ero 310poBbd. Mcronb3oBaHME CTBOJIOBBIX KJIETOK. TaprerHas Ttepanust paka. 3D-
OvoMH)XeHepus: uid  pa3paboTku  (PyHIAMEHTaIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTH,
CO3/1aHHsl KOMIUIEKCHBIX TKaHEH COYETaHHEM TEXHOJIOTUH TpPEXMEPHOro OUONPUHTHHIA H
ckaddonnuHra 11 penieHus 3a1a4 nepcoHaIN3uPOBAHHON METUITUHBI.

Coznanne BEKTOPHBIX BAaKIUH C LENbI0 OOecredeHuss KOMOMHHUPOBAHHOM 3alllUTBHl OT
Bo30yauteneit OPBU, ycraHoBiieHHE MOJIEKYJISIPHBIX MeXaHU3MOB (yHkimoHupoanus PHK-
COJIep KALNX BUPYCOB, BHI3BIBAIOIIMX 0COOO0 OMacHbIe 3a00JIeBaHMs YeIOBEeKa U )KUBOTHBIX.

JdeMoHcTpanun

Tabmuusr u cxembl: «Mcrnonb3oBaHME  MUKPOOPTaHU3MOB B IPOMBIIUIEHHOM
MIPOU3BOACTBEY, «KitleTrouHast nHxeHepus», «l eHHass HHXEHEepUs».

JladopaTopnasi padora «/3yueHrne 0ObEKTOB OMOTEXHOJIOTHID.

IIpakTuyeckas padora «l[lonyyeHne MOJIOYHOKUCIBIX TPOLYKTOBY.

IKCcKypeust «buoTexHOI0THs — BaKHEHIIIasi POU3BOAUTEIbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTUYECKOE MPOU3BOICTBO)».

11 KJIACC

Tema 1. 3apoxkaeHue U pa3BuTHE IBOJTIOIUOHHBIX MPeEACTABJIEHU B 0M0J10TUI
OpomononHas teopus Y. Jlapsuna. [Ipennocsiiku BO3SHUKHOBEHUS AapBUHU3MA. JKU3Hb
U Hay4Has nearenbHocTh Y. JlapBuna.



JIBwkyme cuibl SBomOIMH BuaoB 1o Y. JlapBuHy (BbICOKass HWHTCHCHBHOCTh
Pa3MHOKEHHUSI OpPraHWU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOphOa 3a CyIIEeCTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmienne cuaTeTHueckoit Teopuu 3o (CTD). HelitpanbHast TeOprs SBOJIOINH.
CoBpeMeHHas: HBOJIIOLIMOHHAS OMOJIOTHS. 3HAYEHHE HBOJIIOIIMOHHOW TEOpUH B (HOpMHpPOBaAHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUpA.

JdemMoHcTpannu

IToptpersr: Apuctorens, K. Jlunnen, XK. b. Jlamapk, O. K. Cenr-Unep, XK. Krosse, Y.
Hapsun, C. C. Yerepukos, 1. U. llImansrayzen, Ix. Xonaeitn, J. K. benses.

Tabmuupsr u cxembl: «Cucrema xuBoi npupoasl (no K. JIunuer)», «JlecTHuIa KMBBIX
cymectB (mo Jlamapky)», «MexaHusm (OpMUPOBaHHS NPUCTIOCOONICHUH y pacTeHUd u
*)UBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyra myremectBus Y. lapsunay, «Haxoaku Y.
HNapsuna», «Dopmbel O60ppOBI 3a cymiecTBOBaHue», «llopoasl romy6Geit», «MuHoroobpaszue
KyJbTYpHBIX (popM KamycTel», «[lopoabl foMalHUX KUBOTHBIX», «Cxema 00pa3oBaHUs HOBBIX
BugoB (mo Y. JlapBuny)», «Cxema COOTHOIICHUS IBWXKYIIUX CHUJ 3BOJOUUNY, «OCHOBHBIE
II0JIO’KEHUSI CUHTETUUYECKOM TEOPUU IBOJIIOLIUNY.

Tema 2. Mukpo3Boaonus u eé pe3yabTaTbl

[Momynsiuust kak sjeMeHTapHas enuHuua 3BojolrU. COBpPEMEHHbBIE METOAbl OIIEHKHU
TEHETHUYECKOTO Pa3sHOOOpa3Hs U CTPYKTYphI Momysannii. I3MeHeHne reHooHIa MOIyJISIIuN KaK
AJIEMEHTAPHOE HBOJIOIIMOHHOE SIBJICHUE. 3aKOH TreHeThdeckoro paBHoBecusi k. Xapau, B.
Baitn6epra.

DOnemeHTapHble (PAKTOPBI (IBIKYIIME CHIIBI) HBOMIOUMUA. MyTallMOHHBIA MpoIliecc.
KombOunatuBHas usmeHunBOCTh. [lpeii reHOB — ciiydailiHble HEHAIpaBJIEHHBIE HM3MEHEHUS
gacToT ayienedt B momymsnusx. O¢ddekt ocHoBarens. IDggexm OYmMuLIOUHO20 20PbIUKA.
CHuoicenue eenemuuecko2o pasHoobpasus: npuyunvl u cireocmeus. Ilposenenue s¢ghexma
Opetiha 2cenos 6 Oonvwux u manvix nonynayusx. Mwurpanuu. VB0nsSmus  MOMYJISIU:
reorpaduyeckas (MpocTpaHCTBEHHAS ), OMOJIOTrHYecKast (PEpoyKTUBHAS).

EctecTBeHnbIii 0TOOp — Hampapisronuii (akTop 3BodrONKMKA. DOPMBI €CTECTBEHHOTO
oTOopa: IBMXKYLIUM, CTaOMIM3UPYIOMIMMA, pa3peiBatomuid (qu3pynTuBHBI). [lomoBoit or6op.
Bo3HUKHOBEHNE U 3BOJIOIUS COLUATBHOTO MOBEICHUS KUBOTHBIX.

[Tprcnoco0MeHHOCTh OpPraHU3MOB KaK pe3ylbTaT MHUKPOIBOIIONUN. BO3HUKHOBEHHE
npucnocoOneHuit y opranu3smMoB. Apomopho3sl U uanoanantanuu. Ilpumeps npucrnocoOnenuit
y OpraHusMoB: Mop¢osoruueckue, (HU3NOIOTHUYECKUue, OHOXMMUYECKHUE, TOBEIEHUYECKHUE.
OTHOCUTENIBHOCTh MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3oBaHue Kak pe3ysbTaT MHKPOAIBOJIOLHU.
M3onmsums — wirodeBoit ¢akrtop BumooOpasoBanusa. [lytm u cmocoObl BHI000pa30BaHUS:
ajutonaTpuueckoe  (reorpauyeckoe), CHUMITATPUYECKOE (IKOJIOTHUECKOE), «MTHOBEHHOE)
(monummonau3anus, Ttuopuan3anus). JJmTuTenbHOCTh BOTIOIMOHHBIX TTPOIECCOB.

Mexanu3mbl (OpPMUPOBAHUS OUOIOTHYECKOTO Pa3HO00pa3Hsl.

Ponp 3BomOLMOHHOM OHoOJOrMM B pa3paboTKe HAy4yHBIX METOJOB COXPaHEHHS
O6uopazHooOpazusi. MUKPOIBOIIONMS U KOIBOJIOIMS Mapa3uTOB M HX X031€B. MeXaHU3MBI
(hOpMUPOBAHUS YCTOHYMBOCTH K aHTHOMOTHKAM M CIIOCOOBI OOPHOBI C HEM.

JdeMoHcTpanun

[Toptpetsi: C. C. UerBepukos, 2. Maiip.

Tabnuups! u cxembl: «MyTallMOHHAsE U3MEHYUBOCTHY, «[lomynsuoHHas CTpyKTypa BUAay,
«Cxema mposiBieHHs 3akoHa Xapau—BaitHOepra», «/IBwKymine CHIBI  DBOJIOLUNY,



«OKoJorMYecKasl H30JIALUS TOMyJSIUMi ceBaHCKOW ¢openuy, «['eorpaduueckas wuzomsaus
JMCTBEHHHIIBI CHOMPCKON W JINCTBEHHHUIIBI JaypcKoi», «[lomynsannonHbsie BOTHBI YHCICHHOCTH
XHITHUKOB W KepTB», «Cxema JeiCTBUS eCTeCTBEHHOro orOopa», «Dopmbl OOphOBI 3a
CYLLECTBOBAHUE, «HaycTpuanbHbIi MEJIaHU3M», «Kussle HCKOIIaeMbIE,
«ITokpoBUTENBCTBEHHAS OKpacka >XHMBOTHBIX», «lIpemympexnaromas okpacka >KUBOTHBIXY,
«®Puznonoruyeckue agantanumn», «IIpucrnocobIeHHOCTh OPraHU3MOB U €€ OTHOCHTEIBHOCTDY,
«Kputepun Buga», «Bugsl-nBoitHukn», «CtpykTypa Buaa B mpupoge», «CrocoObl
BunooOpazoBanusi», «l'eorpaduyeckoe BumooOpazoBaHue TpPEX BUAOB  JIAHABIIIEH,
«DKOJOrMYecKoe BHJI000pa3oBaHUE BUJOB CHUHUID, «llomumionnsl pactenuity, «KamycTHo-
peneyHslid THOPUIY.

ObopynoBanue: repbdapurl pacTeHUM, KOJUICKIIMM HACEKOMBIX, Uydelsia MTHUIl U 3BEpeu C
IIPUMEpaMHU Pa3InYHbIX MPHUCIOCOOJEHUM, uydena NTHULl U 3Bepeil pa3HbIX BHIOB, repodapuu
pacTeHui OJM3KUX BUIOB, 00PA30BABIIMXCS PA3TUIHBIME CIIOCOOAMHU.

JlaGopaTopHas pa6oTa «BplsiBIeHHEe H3MEHUYNBOCTH y 0COOEH OJTHOTO BUAA».

JlaGopaTtopnas pabora «IIpucrnocobneHus OpraHU3MOB W HUX OTHOCHUTEIIbHAs
1[EIeCO00Pa3HOCThY.

JlaGopaTopHnas pa6ora «CpaBHEHHE BHJIOB 110 MOP(OIIOTHUECKOMY KPUTEPUIO».

Tema 3. MakposBosonus U eé pe3yabTaThl

MeTtop! H3ydeHHst MakpodBoJtonu. [laneonTonornueckre MeTo1bl U3y4eHus IBOJIOLINH.
Ilepexoanslie GopMbl U GUIOTEHETUYECKHE PSAIbI OPTaHU3MOB.

buoreorpaduyeckue Meronsl u3yueHus sBomonuu. CpaBHeHue @uopbl U (dayHbl
MaTEepHKOB U OCTpOoBOB. buoreorpapuueckne obnactu 3eman. BUgbl-sHIEMUKH U PETUKTBHI.

OMOPHOIOTHYECKHE U CPABHUTEIBHO-MOP(OIOTHUECKUE METOAbl M3YYEHHUS 3BOJIIOLUU.
I'eHeTnueckue MEXaHU3MbI 3BOJIOLMN OHTOIEHE3a W TIOSABJICHUS HBOJIOLMOHHBIX HOBLIECTB.
I'oMosiornyHble ¥ aHAJIOTMYHBIE OpraHbl. PyaMMeHTapHbIE OpraHel U aTaBU3Mbl. MOJIEKYIISIpHO-
reHeTH4YecKkue, OHOXMMHUYECKHE M  MaTeMaTHYEeCKME METOJbl M3Y4YEHHUS  SBOJIOLUU.
I'omonornynsie reHsl. COBpEMEHHBIE METOBI IIOCTPOCHUS (PHIIOTEHETUIECKHUX JIEPEBHEB.

XpOMOCOMHBIE MYTAllUH U 3BOJIOLMS TEHOMOB.

OO6mme 3aKOHOMEpPHOCTH  (TMpaBwia) dBOJONMH. [Ipunyun  cmenvl  QYHKYuUl.
HeoGpatumocTs 3BooLuH. AnantuBHas paauanus. HepaBHOMEpHOCTb TEMIIOB HBOJIOLHH.

JdemMoHcTpannu

IToptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mroiep, 3. ['ekkens.

Tabnuie! U cxembl: « PUITOTEHETUYECKUN PAJ] JIOLIAIN», KAPXEONTEPUKCY, «3Bepo3yOnie
smeps», «Creronedansy, «Punnodurey, «CemeHHbIe MAanOpOTHUKWY», «buoreorpaduueckue
30HBI 3emin», «Jlpeiid KoHTHHEHTOB», «PemukTel», «HauanpHBIE CTaguM SMOPUOHAILHOTO
pa3sBUTHS  TMO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  AHAIOTUYHBIE  OpraHb»,
«PymumeHTs», «ATaBU3MBDY, «XpOMOCOMHBIE HAOOpbHI YelloBeKa M MMMMaH3e», «[naBHbIe
HarpaBJIeHUs 3BOITIONUNY, «OO0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUN.

OO6opynoBaHue: KOJUIEKIMH, TepOapuu, MYJSDKHM HMCKONAeMbIX OCTaTKOB OPIaHHU3MOB,
MYJISDKM TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYJMMEHTapHBIX OpraHOB M aTaBU3MOB, KOJUIEKIIMH
HACEKOMBIX.

Tema 4. IIpouncxoxaeHue u pa3BuTHe )KU3HU HA 3emJie

HayuHble THIIOTE3BI NPOMCXOXKIEHHUS XU3HM Ha 3emse. AOuoreHe3 M NaHCIEPMUs.
JloHay4HbIe NPEACTaBICHUS O 3apOKICHHUU XHU3HHM (KpealuoHu3M). ['Mmnore3a mocTosHHOTrO
CaM03apOKJIeHUs )KU3HU U €€ onpoBepxkenue oneitamu @. Penn, JI. Cnannannanwy, JI. [lacrepa.
ITponcxoxaeHue Ku3HU U aCTPOOUOIIOTHSL.



OcHOBHBIE ATanbl HEOpraHuueckou 3Boouu. [1nanerapnas (reosorudeckas) BOJTIOLHUS.
Xumudeckas: 3BONIONMSA. AOWOTEHHBIN CHHTE3 OpPraHMYECKHUX BEIIECTB M3 HEOPTaHUYECKHX.
Omeir C. Munnepa u I'. KOpu. OOpazoBanue mnoiauMepoB u3 MoHOMepoB. KoarepBarHas
runotre3a A. M. Omapuna, rumore3a mnepBuyHoro OynboHa JIk. XomjaeiHa, TeHeTHdecKas
runore3a . Mémrepa. Pubo3umber (T. Yek) um rumore3a «wmupa PHK» V. T'mnGepra.
dopmupoBanue MeMOpaH U BOSHUKHOBEHHE TPOTOKIIETKH.

Ucropuss 3emnum u Metonsl €€ wuszydeHus. Vckonmaemble OpPraHMYeCKHE OCTaTKH.
I'eoxpononorus u e€ Meroasl. OTHOCUTENbHAsE ©  aOCOJIOTHAs  T'E€OXPOHOJIOTHS.
['eoxpoHonoruyeckas mkana: 30Hbl, 3pbl, HIEPUOJIBI, STTOXH.

HavanbHble sTansl opranndeckoi sBostounu. IlosBieHne u 3BOIOLMS NEPBBIX KIIETOK.
OBomonus Metabonu3ma. Bo3HMKHOBeHHME MepBBIX dKocucTeM. COBpeMEHHBIE MHUKPOOHBIE
OMOIIEHKM KaK aHajlor TepBbIX Ha 3emie cooOmiecTB. Ctpomartonuthl. IIpokapuoTel u
3YKapuOTHI.

[IpoucxoxaeHrue 3ykapuoT (cUMOHMOTreHe3). DBONIOIMOHHOE MPOUCXOXKACHHUE BHUPYCOB.
[IpoucxoxaeHre  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHME  OCHOBHBIX TPyl
MHOT'OKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE STambl IBOJIOLMU BBICHINX pacTeHUil. OcHOBHBIE apoMopdo3bl PACTEHUI.
Beixon pacrenuii Ha cymry. llosiBieHue CHOpPOBBIX pPACTEHMM M 3aBOCBAaHUE HMMH CYLIH.
Cemennble pacteHus. [IpoucxoxieHne BETKOBBIX pacTEHU.

OcHOBHBIE 3Tambl 3BOJIIOIMHU KUBOTHOTO MHpa. OCHOBHbIE apoMOpP(O3bl >KMBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBJIEHHE COBPEMEHHBIX TUIOB. [lepBrie XopaoBbIe
XKUBOTHBIE. JKU3Hb B BOJIe. DBOMIONMS MO3BOHOUYHBIX. [Ipoucxoxknenune ampuduii U penTuiImii.
[Ipoucxoxaenue miekonuraromux v ntull. [lpuxHnun kiarodeBoro apomopdosa. OcBoeHHe
0€CI03BOHOYHBIMH U TTIO3BOHOYHBIMU KHUBOTHBIMH CYIIIH.

Pa3ButHe xnu3HM Ha 3emiie 10 3paM U NEPUOaM: apXel, MPOTEPO30H, NaIe0301, ME3030H,
KaiiHO30M. OOmias XapakTepuCTHKa KJIMMara M Treojiornyeckux mponecco. [losBienue u
pacuBeT XapaKTEpHBIX OPraHHW3MOB. YTJIEOOpa30BaHUE: €ro YCIOBHUS M BIMSHHME Ha Ta30BbII
cocTaB aTMOC(EPHI.

MaccoBble BBIMUpPAHUS — DKOJOTHYECKHE KPHU3UCHI Mponuioro. [IpuyuHbl W CieacTBus
MaccoBbIX BbIMHpaHHi. COBpEeMEHHBIH SKOJIOTHUECKUN KpHU3HC, ero ocobeHHocTH. [Ipobrnema
COXpaHeHHus1 OMopa3zHooOpa3us Ha 3emiie.

CoBpeMmeHHas cucTemMa opraHudeckoro mupa. [IpuHIHNIBI KiaccuuKauy OpraHu3MoB.
OCHOBHBIE CUCTEMaTUYECKUE TPYIIIbI OPTraHU3MOB.

JdeMoHcTpanun

[Moptpersr: ®@. Penun, JI. Cniannannanu, JI. [Macrep, U. 1. Meunukos, A. U. Onapun, JIx.
Xonpaenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmumpr n cxembr: «Cxema omnbita @. Penmy, «Cxema ombita JI. Tlactepa mo mzydeHuro
caMo3apokJeHus xu3Hu», «Cxema omnbita C. Mumnepa, I'. FOpu», «3Ttanel HeopraHu4eckoi
3BONIOLMNY, «I'eoxpoHOomornueckas mikana», «HauvaapHble 3Tanbl OpraHUYECKOW 3BOJIOLMN,
«Cxema oOpa3oBaHHs JyKapuHOT NyTéM cuMOHWOreHe3a», «CucTemMa JKWUBOM MPUPOIBD»,
«Ctpoenne  Bupyca», «Apomopdo3sl pacteHuit», «PunmopuUTH», «OTHOKIETOYHBIC
Bojiopocin», «MHorokierounsle Boaopociaw», «Mxmy», «IlanopoTHukn», «lomoceMeHHbIe
pacteHusi», «Opranbl IIBETKOBBIX pacTeHHi», «Cxema pa3BUTHS JKUBOTHOTO MHUPay,
«Apomopdo3sl KUBOTHBIX», «lIpocteitmme», «Kumeunonomoctaeie», «llmockue uepBm»,
«YneHucToHOTHEY, «PBIOEIY, «3eMHOBOJIHBICY, «ITpecMbIkaromuecs», «IITrme,
«Mnekonuraromue», «Pa3Burhe KU3HM B apxXeuckou dpe», «PasBurhe Ku3HM B



MPOTEPO3OMCKON 3pe», «Pa3BuTue KHW3HM B TAJNCO30MCKOM 3pey», «Pa3BuTHE KU3HH B
Me3030HCcKOil 3pe», «Pa3Butue XU3HM B KailHO30Mckoil spe», «CoBpeMeHHas cucrema
OpPraHUYECKOTO MHPAY.

O6opynoBanue: repOapuu pacTEeHUI pa3IMYHBIX OTIENIOB, KOJUIEKIIMH HACEKOMBIX,
BJIQXKHbBIE IpernapaThl >KMBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMH HIJIOKOYKHUX, CKEJIEThI
MO3BOHOYHBIX WBOTHBIX, 4yuyeja NTUL U 3BEpeH, KOJUIEKIUH OKAMEHEIOCTEH, MOJIE3HBIX
HCKOIIA€MBbIX, MYJISKM OPraHUYECKUX OCTaTKOB OPTaHU3MOB.

BupryanbHasa sn1aGopatopHas padora «MoaenupoBanue onbiToB Mumnepa—tOpu 1o
M3yUYEHHIO Aa0MOT€HHOT0 CHHTE3a OpPraHWYECKUX COSAMHEHH B MEpPBUYHOI aTMochepe».

JladbopaTtopnasi pabora «M3yueHne u ONMMCaHUE MCKOMAEMBIX OCTaTKOB JPEBHUX
OpPraHHU3MOB.

IlpakTuueckass paGora «l3ydeHue OCOOCHHOCTEH CTPOCHHS PACTCHHH pPa3HBIX
OTJIEJIOBY.

IIpakTuyeckas padora «3ydyenne ocoOEHHOCTEH CTPOEHUS TO3BOHOYHBIX KUBOTHBIX).

Tema 5. IlpoucxoxaeHne 4eJI0BEKAa — AHTPOIOTeHe3

Pa3nens! u 3agaun aHTpONOI0rMU. MeTo1bl aHTPOIIOJIOTHH.

CraHOBIIEHHE MPENCTaBICHUM O MPOUCXOXACHUM YEJIOBEKA. PENMIrvo3HbIE BO33pEHUS.
CoBpeMeHHbIE Hay4YHbIE TEOPUH.

CxoncTtBo yenoBeKka C  JKMBOTHBIMHU. CHCTEMAaTHYECKOE IIOJIOKEHHE  4YEJIOBEKa.
CBuneTenbcTBa CXOJICTBA 4YEJIOBEKA C JKUBOTHBIMU: CPaBHUTEIbHO-MOPQOIOTHYECKUE,
aMOpHooTHYecKne, (U3HOIOTO-OMOXUMUYECKHE, TOoBeAeHUeckre. OTIuYmsi dYeloBEeKa OT
KUBOTHBIX. [IpAMOX0K/IeHNEe M KOMILJIEKC CBA3aHHBIX C HUM MPU3HAKOB. PazBUTHE TOJOBHOTO
MO3ra ¥ BTOPOM CUTHAJIBHOW CHCTEMBI.

JBmwxymme  cunbl  ((pakTopel)  aHTpONOreHe3a:  OMOJIOTHYECKHE,  COLUAJbHBIC.
CooTHoreHne OMOJIOTHYECKUX U COLMATIBHBIX (DaKTOPOB B aHTPOIIOTEHE3E.

OcHoOBHbIE CTauU aHTpornoreHe3a. PanHue deaoBekooOpas3Hble 00e3bsiHbI (IIPOKOHCYIIbI)
U paHHHE TOHTH/IbI — OOLIME MPEIKH YEI0BEKOOOPA3HBIX 00€3bsSH U JII0IEH. ABCTPAIIONUTEKH —
JBYHOTHE TMpEIKHU Jroaei. YemoBek yMenbld, MepBble M3rOTOBJIEHUS Opyauid Tpyna. YenoBek
MPSIMOXOJSAIINM 1 TepBbIN BBIXOJ JtoJel 3a npeaensl Adpuku. Yenoek reiaenbOeprekuii —
oOIIHii MIPeIOK HeaHAEPTAILCKOTO YEIOBEKa U YeNIOBEKa pasyMHOT0. UelnoBek HeaHAepTalbCKHit
KaK BHJI JIOAEH XOJOJHOTO KiMMarta. YemoBeK pa3yMHbIH COBPEMEHHOIO THINA, JIEHHCOBCKUMI
YeJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneorenerika u najieoreHOMHUKa.

DOBOJIIOLUS COBPEMEHHOTO 4YenoBeka. EcTecTBeHHBIH OTOOp B MOMYJSAIUSAX YEIOBEKa.
MyTanmoHHbI# nporiece U monmuMopusM. [lomynsinnoHHbIE BOJIHBL, Apeid reHoB, MUTpanus u
«3¢dexT OCHOBATEINS» B MOMYJISALHUAX COBPEMEHHOTO YEIOBEKA.

Uenoseueckne packl. [lonsitue o pace. bombmme pacel: eBporeongHas (eBpasuiickas),
aBCTpaJIO-HETpOUHAs (PKBATOpUAIbHAsI), MOHTOJIOMIHAS (a3MaTCKO-aMepUKaHCKasi). Bpems u
MyTH pacceleHus uYeloBeKa Mo IuiaHere. EnumHCTBO 4enmoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. [IpucmocoOjIeHHOCTh, ueloBeKa K  pa3HbIM  yCIOBUSIM
OKpy>Katomiel cpezpl. Bnusinue reorpaduueckoil cpenbl u apeiida reHoB Ha MOPQOJIOTHIO U
(U3UOIIOTHIO YeTTOBeKa.

MexXaucuuIuIMHapHbIe  METOAbl B (U3MUecKoil  (OMOJIOTHYECKOW) aHTPOTIOIOTHH.
OBOJNIONMOHHAS ~ AHTPONOJIOTUS W MAJ€OAHTPOIOJIOTUS  YEJIIOBEYECKUX  MOMYJISALUI.
buoconmaneHple  HWcclieqoBaHUSA — NPUPOABI  4YenoBeka.  MccimenoBaHue — KOIBOIIOLUHU
OMOJIOrMUYECKOT0 U COIUAIIBHOTO B YEJIOBEKE.

JdemoHcTpaunu



IToprpersr: Y. apsun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuupr u cxembl: «MeToAbl aHTPOMOJOTHUM», «[OJIOBHOW MO3T  YEJIOBEKa,
«YenoBexkooOpas3Hble 00€3bsiHBI», «CKEJleT 4eloBeKa W CKEJeT MIMMIaH3e», «PyauMeHTel u
aTaBU3MbDY, «JIBWKyIlME CHJIBI aAHTPOIIOTE€HE3a», «OBOJIOLMOHHOE JIPEBO  YEJIOBEKAY,
«ABcTpanonutek», «HenoBek ymenbiin», «UeloBeK mpsiMOXOISIIHi, «J[eHICOBCKUN YEIOBEKY
«Heannepranbup», «KpomanboHub», «llpeaku dvenoBekay, «ITalbl 3BOJIIOLUH UYEJIOBEKAY,
«Pacel uenoBekay.

ObopynoBanue: MyJISDKM OKaMEHENIOCTEH, MPEeMETOB MaTepPUaTbHON KyJIbTYpPbl MPEAKOB
4ejoBeka, penpoaykiuu (pororpaduu) KapTUH € MHQPOIOTMYECKMMHU U OHONeHcKuMU
CIO)KETaMH TIPOMCXOXKICHUS YelloBeKa, (hoTorpaduu HaXOJOK MCKOIAEMBIX OCTaTKOB UYEIIOBEKa,
CKEJIET YeJIOBeKa, MOJIENIb Yepera 4eJOBeKa M uepena HIMMIIaH3€, MOJENIb KUCTH YeloBeKa U
KHCTH IIAMITaH3€, MOJIETIN TOPCA MIPEAKOB YEJIOBEKA.

JladopaTopnasi pabGora «M3yueHne OCOOCHHOCTEW CTPOEHHUS CKEJeTa 4YeJIOBEKa,
CBSA3aHHBIX C MIPIMOXOKIACHUEM.

IIpakTuyeckas padora «/3yueHue sKOJIOTHYECKUX adanTallil YeTOBEKa).

Tema 6. DJxojgormss — Hayka O B3aMMOOTHOLUICHHSIX OPraHM3MOB H
HAJ0PraHU3MEHHbIX CHCTEM C OKPY KaloueHl cpeaou

3apokaeHue W pasBuTHe 3Kojoruu B Tpymax A. I'ymbompara, K. ®@. Pymee, H. A.
CesepuioBa, J. I'ekkensi, A. Tencnmu, B. H. CykauéBa. Pa3genst u 3amaum sxonoruu. CBsi3b
9KOJIOTUH C APYTMMH HayKaMHu.

Metoapl skonoruu. IloneBbie HaOmOneHUSA. DKCIIEPUMEHTHI B 3KOJOTHH: MPUPOIHBIE U
naboparopHbele. MoenupoBaHrue B SKOJOTUU. MOHUTOPUHT OKpY’KalOIIeH Cpelbl: JIOKaIbHBIH,
PErMOHANILHBIN U TJI00aTbHBIN.

3HaueHUE SKOJIOTMYECKHMX 3HAHUHM JUIsl 4YeJOBEKa. DKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBSI3€M 4YelloBedYecTBa € MNpHuponoll. POpMHUpPOBAHME SKOJIOTMUECKON KyJIbTYphl H
9KOJIOTMYECKOM IrPaMOTHOCTH HaceJeHUsI.

JdeMoHcTpanun

[Toptpetsr: A. I'ym6ombar, K. @. Pynse, H. A. CeBeprios, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmumpl u cxeMmsl: «Pa3gensl sxonorun», «MeToabl skonorun», «Cxema MOHUTOpPUHTA
OKPY’KaIoIEeH Cpeb».

JlabopaTopHasi padora «/3yueHrne METOJ0B KOJIOIMUYECKUX HCCIICTOBAHUIL.

Tema 7. Opranusmsl u cpefa o0MTAHUSA

Okonornveckne (akTopel W 3aKOHOMEPHOCTH WX JeiictBus.  Kimaccudukarms
HKOJIOTHYECKUX  (aKTOpOB:  aOMOTHUECKHEe, OWOTHYeCKHe, aHTponoreHsneie.  OOmue
3aKOHOMEPHOCTH JACUCTBUS dKojorndeckux ¢aktopos. [IpaBuno muanmyma (K. [lnpenrens, 1O.
JIu6ux). TonepaHTHOCTH. DBPUOMOHTHBIE U CTECHOOMOHTHBIC OPTAHU3MBI.

Abunotndeckue (axktopsl. CBeT Kak dKoIOTUYecKuil gaktop. [leficTBie pa3HbIX y4acTKOB
COJIHEYHOIO CIEKTpa Ha OPraHu3Mbl. ODKOJOTMYECKHE TPYIIBl PACTEHUM U >KMUBOTHBIX IIO
OTHOILIEHUIO K cBeTy. CurHanbHas poiib cBera. doTonepuoausm.

Temmnepatypa kak skonorndeckuid Qaxrop. JlelicTBue TeMIepaTrypbl Ha OpPTaHHU3MBI.
[oikunoTepMHbIE U TOMOHOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxsaocTh Kak skonormueckuil dakrtop. [IpucmocoOnenus pacTeHUil K TOIePKAHUIO
BogHOro Oanmanca. Kmaccudukanus pacteHuid 1Mo OTHOIIEHHIO K Boje. IlpucmocoOneHus
KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXXHUMA.



Cpenpl oOMTaHUS OPraHU3MOB: BOJHAs, HA3eMHO-BO3IYIIHAs, TMOYBEHHAs, IIyOWHHAs
MOJTIOYBEHHAs, BHYTPHOPraHU3MEHHas. DHU3MKO-XHUMHUYECKHE OCOOCHHOCTH Cpell OOMTaHUs
opranu3moB. [IpucnocoOieHnst OpraHu3MoB K KU3HU B Pa3HbIX CPEAAX.

buonornueckue putmbl. BHenHue u BHyTpeHHHE pUTMBbL. CyTOYHBIE U TOJIMYHBIE PUTMBI.
[Iprcnoco01eHHOCTh OPTaHU3MOB K CE30HHBIM MU3MEHEHHUSIM YCIIOBUH JKU3HH.

XKuznennsie Gopmbl opranu3MoB. [lonarue o xu3HeHHOU ¢dopme. XKuzneHHsie Gopmbl
pacTeHui: JaepeBbsi, KyCTapHUKH, KYCTAPHUYKH, MHOTOJIETHHE TpPAaBbl, OJIHOJIETHHE TPABBI.
Kuznennole (GOpMbI KUBOTHBIX: THAPOOHOHTHI, T'€OOMOHTHI, a’pOoOMOHTHL. OcobeHHOCTH
CTpoeHUs 1 00pa3a KU3HH.

buotnyeckne  ¢dakropel. Buapl OMOTHYECKMX  B3aUMOJCHCTBUI:  KOHKYPEHIIHS,
XHITHAYECTBO, CUMOMO3 U ero ¢opmel. [lapasutusm, Koomepanus, MyTyalu3M, KOMMEHCATH3M
(kBapTHpaHTCTBO, HaxyjeOHW4YecTBO). Herpoduueckne  B3ammonmeWcTBHs  (TOMHYECKHE,
dbopuueckue, (pabpuyeckue). 3HadueHHE OMOTHYECKUX B3aWMOJCHCTBUN I CYIIECTBOBAHMS
OpPraHu3MOB B cpesie ooutanus. [[puHIIUT KOHKYPEHTHOTO UCKITIOYSHHS.

JdemMoHcTpannu

Tabnuuer u cxembl: «OKonorudeckue (Hakropel», «CBETOBOU CHEKTPY», «DKOJOTHYECKHE
IpyNIbl )KUBOTHBIX 10 OTHOUIEHUIO K CBETY», « T€IUIOKPOBHBIE KUBOTHBIEY, «XO0JIOJIHOKPOBHBIE
KHUBOTHbIE», «DU3MOJOTMYECKUE aJalTalluyd >KUBOTHBIX», «Cpeabl OOMTaHHS OpPraHU3MOBY,
«buonornyeckue puT™Mel», « KuzHennsie Gpopmbl pactenuit», « KnzHeHHbIE (OPMBI KUBOTHBIXY,
«IJKocucTeMa IIHUPOKOIMCTBEHHOIO Jiecay, «DKOCUCTEMA XBOWHOTO Jiecayn, «llemu nmuraHusy,
«XwumanuectBoy, «Ilapasutusm», «Konkypennus», «Cumonosy», « KommeHcanmsm.

O6opynoBanue: repbapuM pacTeHUN U SKUBOTHBIX, MPUCIOCOONEHHBIX K BIHSHHIO
pa3IMuYHBIX  JKOJOTHYECKHX  (aKkTOpoB, TepOapuu  CBETONIOOMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHH, CBETONIOOMBBIC, TEHENIOOMBBIE UM TEHEBBIHOCIUBBIE KOMHATHBIC
pacTteHus, repOapuul M KOJUICKUIUH TEIUIONIOOMBBIX, 3UMOCTOHMKHX, MOPO30yCTONUUBBIX
pacTeHuid, uydeira MNTUL M 3Beped, repOapuM pacTeHUM, OTHOCALIUXCA K TUrpoduram,
KcepopuTaMm, Me3opHuTaM, KOMHATHBIC DPACTEHHs JaHHBIX TPYII, KOJUIEKIMH IKHBOTHBIX,
OoOUTAIONIMX B Pa3HBIX cpeAax, repdapuu M KOJUIEKIUU PAacTEHUM W JKUBOTHBIX, 00Jalaromux
yepTaMu TPUCIIOCOOJIGHHOCTH K CE30HHBIM M3MEHEHHSIM YCJIOBMM JKU3HH, TepOoapuu U
KOJUIEKIIUM PACTEHUH W >KUBOTHBIX PA3IMYHBIX >KU3HEHHBIX (OPM, KOJIIEKIHUU >KUBOTHBIX,
YYaCTBYIOUINX B Pa3IMYHBIX OMOTHUECKUX B3aUMOJACHCTBUSIX.

JlaGopaTopHasi paboTa «BrIsiBIeHHE MIPUCTIOCOOTICHI OPraHU3MOB K BIMSHHUIO CBETAY.

JlaGopaTtopnas pabora «BblsBIeHHE NPUCHOCOONEHUN OPraHU3MOB K BIHSHUIO
TEMIIEPATYPbI».

JladbopaTtopnasi pa6ora «AHAaTOMHYECKHE OCOOCHHOCTHM PACTEHHUM U3 Pa3HBIX MECT
OOUTaHUS.

Tema 8. Jkos10rust BUAOB M NMONMYJISALIUAI

DKOJOTHYeCKHe XapakTepuCcTUku nomynsuud. [lonmynsanus kak Ouoiioruyeckas cucrema.
Ponp HeomHOpogHOCTH Cpenbl, (U3NYECKHX OapbepoB M OCOOCHHOCTEH OMONOrMH BHIOB B
(bopMHPOBAHNYU MPOCTPAHCTBEHHOM CTPYKTYpHI MOMyJisiiuil. OCHOBHBIE NTOKA3aTEH MOMYJIALNY:
YHUCJIEHHOCTh, IUIOTHOCTb, BO3PAacTHAasl M IOJIOBas CTPYKTypa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTta, CMEpTHOCTb, MUTPALHSL.

DKojoruueckass cTpykrypa nomyiasuuu. OleHKa 4MCICHHOCTH NOomyssuuu. JIMHamuka
MONYJISALMY U €€ peryssiuus. buotnueckuil moTeHan nonyasauuu. MoaenupoBaHue JUHAMUKH
nomyisiuu. KpuBble pocta uucieHHOCTH momyisinuu. Kpuble BbDKMBaHMs. Perymsmus



YHUCICHHOCTU MOMYJSIIMA: poiib (PAKTOPOB, 3aBUCAIIMX M HE 3aBUCSIIMX OT IUIOTHOCTH.
DKOoJ0ruuecKkue cTpareruu BuaoB (r- u K-ctparerun).

[Tonsatne 00 »HKoMOrMUecko Hume Buaa. MecrooOutanue. MHOromepHas MOETb
skoJsiorndyeckor HumM Jx.M. Xatunncona. Pasmepsl skonornyeckoil Humm. [loTeHnmanbHas u
peain30BaHHas HUIIIH.

Bun kak cucrema nomynsuui. Apeanbl BUAOB. BHIBI M HMX JKU3HEHHBIE CTpPATETHH.
DKOJIOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJEHUS W MUIpalUil >KUBOTHBIX. buosorndyeckue MHBa3UU
qy>XEPOAHBIX BUJIOB.

JdeMoHcTpanun

IToptper: Ix. M. XarunHCOH.

Tabmuupl 1 cxembl: «DKOJOTUYECKUE XapaKTePUCTUKH MOMysiumny, «IIpocTpancTBeHHAs
CTpyKTypa mnomyisuun», «Bo3pacTHele nupamuasl nonyisuuny, «CKOpPOCTh 3aceieHUs
MOBEPXHOCTU 3€MJIM pPa3Iu4yHbIMU OpraHuzMaMu», «Monens skonormyeckod Humm JIx. U.
XaT4nHCOHAY.

O6opynoBanue: repOapuu pacTeHUH, KOJJICKIIUN JKUBOTHBIX.

JlaGopaTopHas pa6ora «IIpucnocoOnenust ceMsH pacTeHUN K PaCcCEICHUION.

Tema 9. Jkos10rus coodmEecTB. IKOJOTHYECKHE CHCTEMBbI.

Coo0miectBa opranu3MoB. buoineHo3 u ero crpykrypa. CBA3M Mexy OpraHu3MaMu B
OnoIeHO3E.

Okocuctema Kak oOTKpbiTas cucreMa (A. Jx. Tencnu). @yHKIMOHAIbHbIE OJOKH
OpPraHU3MOB B DKOCHCTEME: MPOAYIEHTHI, KOHCYMEHTBI, PeAyleHThl. Tpodudeckue ypOBHH.
Tpoduueckue nenu u cetu. A6uoTudeckre OJ0KU SKocucTeM. [10YBBI U MBI B IKOCHCTEMAX.
KpyroBopoT BewECTB ¥ MOTOK SHEPTUU B IKOCUCTEME.

OcHOBHBIE NTOKA3aTENIN 3KOCUCTEMBI. brioMacca u mpoAyKIysl. DKOJIOTMUECKHUE THPaMUIbI
qrces1, OnomMacchl ¥ 3HEPTUU.

Hunamuka skocucmem. Kamacmpoguueckue nepecmpotixu. @aykmyayuu. HanpasieHHbIe
3aKOHOMEpHBbIE CMEHBbl COOOIIECTB — CyKIecCHH. llepBUuHbIE U BTOPHYHBIE CYKIIECCUU U HUX
MPUYUHBL. AHTpONOreHHbIE BO3AEMcTBUS Ha cykneccud. KiumakcHoe —cooOmiecTBo.
buopasHoobpasue u moaHOTa KPYroBOPOTa BEUIECTB — OCHOBA YCTOMUHUBOCTH COOOIIIECTB.

[IpupoaHble 3KOCHCTEMBL. JKocucmemvl 03€p U pex. IKOocucmemvl Mopeu U OKeaHos.
DKrocucmemvl mynop, 1ecos, cmeneil, NyCMbiHb.

AHTpOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArpoueHo3. Pazmuuma Mexnay
AHTPONOT€HHBIMU U MPUPOAHBIMU IKOCUCTEMAMHU.

VYp6oskocucremsl. OCHOBHBIE KOMIOHEHTHI ypOoakocucteM. ['opozckast ¢mopa u ¢ayHa.
CunanTponm3anusi Topojackoi ¢ayHbel. buomormueckoe ¥ XO3SHCTBEHHOE 3HAYCHHE
arpo3KoCUCTEM U YpOOIKOCHCTEM.

3aKOHOMEPHOCTH  (OPMHUPOBAHUSA  OCHOBHBIX  B3aWMOJEWUCTBUH  OpraHM3MOB B
aKocucTteMax. Ponb Kackadnoeo sghghexkma u 6uU008-30uPuxamopos (Kuouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC HHEPTUM U  BEIIECTB MEXIY CMEXKHBIMU
HKOCUCTEMaMHU. Y CTOWYMBOCTb OPIraHM3MOB, TONYJSALUUMHA W DKOCHUCTEM B  YCIOBHUAX
€CTECTBEHHBIX U AHTPONIOT€HHBIX BO3JAEHCTBUM.

Mexanusmbl  8030eticmeusi  3acpA3HEHUll  PA3HbIX MUNO8 HA  CYOOP2AHUBMEHHOM,
OP2AHUSMEHHOM, NONYJIAYUOHHOM U  IKOCUCMEMHOM VYPOBHAX, OCHOB8bl IKOJOSUUECKO2O
HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmsusi. MeToI0I0Tusl MOHUTOPHHIA €CTECTBEHHBIX U
AHTPOIIOT€HHBIX IKOCUCTEM.



JdeMoHcTpanun

IToptper: A. JIx. Tencnu.

Tabnuupr 1 cxembl: «CTpyKTypa OHOLIEHO3a», « DKOCUCTEMA MIUPOKOJIUCTBEHHOTO JIECa,
«9KocucTeMa XBOWHOTo Jiecay, «DyHKIMOHAJIbHbIE TPYMIBI OPraHU3MOB B 3KOCHCTEME,
«KpyroBopor BemectB B 3Kocucteme», «llemm mnuraHus (macTOMINHAsA, JAETPUTHAA)»,
«OKoNoruyeckas mupaMua Yucemn», « IKoJoruueckasi mupamuia 6uoMacchl», « IKOJIOrHIecKast
nupamuga sHeprum», «OOpazoBanue Ooiortay, «llepBuunast cykneccus», «BoccTanoBneHue
Jjeca Ioclie moxapa», «IKOCUCTeEMa 03epa», «ArpoleHo3», «KpyroBopor BemecTB M IOTOK
SHEpruu B arporeHose», «[Ipumepsr ypOoskocucTemy».

O6opynoBanue: repbapuu pacTeHUM, KOJUIEKIIMM HACEKOMBIX, UydYesa ITHUIl U 3BEPEH,
repOapuu KyJbTypHBIX U AUKOPACTYLINX PACTEHUM, aKBapUyM KaK MOJENIb YKOCUCTEMBI.

IIpakTuueckasi padora «/3yueHnue u onrcaHue ypoOIKOCHCTEMBD».

JladopaTopnasi pa6ora «/3yueHne pa3HOOOpa3us MEJIKUX TTOYBCHHBIX YWICHHUCTOHOTHX B
Pa3HBIX IKOCHCTEMAX).

IKCKypeust «DKCKypcusi B THIMYHBINA OnoreoreHo3 (B ayOpaBy, Oepe3HsK, eIbHHK, Ha
CYXOZOJIbHBIM WM TOWMEHHBIH JIyT, 03€p0, 60I0TO)».

JKCKypeHst «IDKCKYpCHs B arpOdKOCUCTEMY (Ha TOJIe WK B TEIUTMYHOE XO35SHCTBO)».

Tema 10. Buocdepa — rinodanbHasi IKocUcTEMA

buocdepa — obmiernmanerapHas 000jg04Yka 3eMIiIH, TJe CYIIECTBYET WJIH CYIIECTBOBaja
*u3Hb. PazButne npeacrasieHuit o ouocdepe B Tpynax 3. 3rocca. Yuenue B. 1. BepHaackoro o
6uocdepe. Obnactu 6uocheps! u €€ cocras. JKuBoe BeriecTBO Onocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cylecTBoBaHuUs Ouocgepbl. OcobeHHOCTH OHocdephl Kak ro0aabHOM
skocucTeMbl. J[MHamuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMoreoXnMMHYECKUe IUKIIBI (YIiiepoia, a3oTa). PUTMUYHOCTE siBeHUi B Ouocdepe.

3onanbHOCTh Ouochepsl. [lonsTue o 6nome. OCHOBHBIE OMOMBI CYIIH: TYyHJpa, XBOMHbIE
Jeca, CMELIaHHbIE U IIMPOKOJMCTBEHHBIE Jieca, CTEIH, CaBaHHbI, IyCThIHHU, TPOIIMYECKHUE JIeca,
BBICOKOTOpbsi. KinMMar, pacTUTENbHBIN U dKUBOTHBIN MUpP OMOMOB CYIIH.

Crpykrypa U GyHKIOUS JKUBBIX CHCTEM, OILIGHKa HUX PECypCHOro MOTEHLuana |
o6unochepHbIX PyHKINHN.

JdemoHcTpaunu

[Toptpetsi: B. U. Bepnanckuit, 3. 3rocc.

Tabmuuer u cxemsl: «I'eocdeprr 3emnn», «KpyroBopot azorta B mpupoze», «Kpyrosopor
yriaepozaa B mpupone», «Kpyrosopor kuciaopona B npupoae», «KpyroBopor BoJbl B IPUPOAEY,
«OcHOBHBIE OWOMBI cymm», «Kimumatndeckme mosica 3emum», «TyHapa», «Taiiray,
«CMmemannbiii  nec», «lllupoxonuctBenusiii nec», «Ctenby, «CaanHay, «llycTbiHDY,
«Tponuueckuii ecy.

O6opynoBanue: repbapun pacTeHUH pa3HbIX OMOMOB, KOJUICKIIHH KHBOTHBIX.

Tema 11. YestoBek M OKpYyKawolIas cpeaa

DKOJOTHYeCKHe KpU3UChI M WX TNpUYHHBL. Bo3zaelicTBue dyenoBeka Ha Ouocdepy.
3arpsizHeHue BO3MyIIHOM cpenpl. OxpaHa Bo3gyxa. 3arpsi3HEHHWE BOAHOM cpeabl. OxpaHa
BOJHBIX pecypcoB. Pa3pymenue noussl. OXxpaHa OYBEHHBIX pecypcoB. MI3MeHeHue KinMara.

AHTpONOreHHOE BO3/ACHCTBHE Ha PACTUTENBHBIN W JKUBOTHBIK Mup. OxpaHa
PacTUTEIBHOIO U )KUBOTHOTO MHpa. OCHOBHBIE NMPUHIMIIBI OXPaHbl NMpUpoAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupoaasie Tepputopur (OOIIT). borannueckue caabl U 300JI0TUYECKHE
MapKH.



OCHOBHbBIE TPUHIIMITBI YCTOHYHMBOTO Pa3BUTHS YEIOBEUYECTBA M MPHPOJbl. ParroHansHoe
MIPUPOJIONONIL30BAaHUE M  COXpaHEHHE Ouojormueckoro pasHoobOpazus 3emund. OOuue
3aKOHOMEPHOCTH TJI00aIbHBIX IKOJIOTUYECKUX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KpHU3HUCa
U €T0 BEPOSATHBIE MTOCIEACTBUS.

PazBuTHe MeETONOB MOHUTOPHHTA pa3BUTHs OMACHBIX TEXHOTEHHBIX IPOIECCOB.
Cucmemnvle uccredoeanus nepexooa K pecypcocbepezaiowjeti U KOHKYPEHMOCHOCOOHOU
anepeemuxke. buonozuueckoe pasnoobpaszue u ouopecypcol. Hayuonanvuvie ungopmayuonmvie
cucmemel, obecneuusaiowjue O0OCMyn K UHGOpMAyuu NO COCMOAHUIO OMOENbHLIX U008 U
akocucmem. OcHOBbL dIKOpeadbuIUmMayuy IKocucmem u cnocobos 6opvovl ¢ OUONOBPENCOCHUIMU.
Pexoncmpykyus mopckux u nazemHuix sKocucmem.

JdeMoHcTpanun

Tabmuubr w  cxembl: «3arpssHeHue atMochepsl», «3arps3HeHHe ruapocheps,
«3arpsizHeHne mouBbl», «[lapHukoBbiit  3ddexkT», «Ocobo oxpaHseMmble NPHUPOJHBIE
TeppUTOpUN», «MoJeNn yIpaBasieMOro MUpay.

Ob6opynoBanue: ¢ororpaduu OXpaHSIEMbIX pacTeHUH M KHUBOTHbIX KpacHoil KHuUrH
Poccuiickoit @enepanuu, KpacHoil KHUTH peruoHa.



IIVTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O BUOJIOI'MHA
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®dI'OC COO ycranaBmuBaeT TpeOOBaHHUS K pe3yJbTaTaM OCBOCHHS OOYyYarOUTUMUCS
IIPOrpaMM CpeTHEro o0IIero 0Opa3oBaHus: IMYHOCTHBIE, METAIIPEIMETHBIC U IPEIMETHBIE.

B cTpykType JNUYHOCTHBIX Pe3ylbTaTOB OCBOEHUS MPOTPaMMbl MO OMOJOTHH BBIICTICHBI
CIICAYIOIIME  COCTABIISIOLIME: OCO3HAHHE OOYyYalOIIMMHUCS  POCCHUICKOW  IpakJaHCKOH
UJEHTUYHOCTH — TOTOBHOCTHM K CaMOPa3BUTHUIO, CaAMOCTOSITEIBHOCTH M CaMOOIPEICIICHHUIO,
Hanuyue momueayuu K OOYUEHUIO OWOJIOTUH, YeleHanpaeieHnoe paszeumiue BHYTPEHHHUX
yOEKIeHUI JIMYHOCTU Ha OCHOBE KJIFOYEBBIX LEHHOCTEH U MCTOPUYECKUX TPATUIMN pa3BUTHS
OMOJIOTMYECKOT0 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYaIOUMXCS PYKOBOJICTBOBAThHCS B
CBOEH  JICSITEIbBHOCTH  LEHHOCTHO-CMBICIOBBIMM ~ YCTAHOBKAMM, MPUCYIIUMH  CHCTEME
OMOJIOTMYECKOTO  O0pa30BaHUS, HaAIUuue  NPABOCO3HAHUA ~ DKOJOTMYECKOM  KyJIbTYpBHI,
CcnocobHoCcmu cmagumy eI U CTPOUTH KU3HEHHBIE IJIaHBbI.

JIndHOCTHBIE pPe3yNnbTaThl OCBOCHHS MPOTPaMMbI 110 OMOJOTHH JAOCTHUTAIOTCA B €IMHCTBE
y4eOHOI M BOCHUTATENBHOW JESITEIHHOCTH B COOTBETCTBUU C TPAAHIIMOHHBIMH POCCHUCKUMHU
COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U TYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU, NPUHATHIMU B
oOmiecTBe MpaBUiIaMH M HOpMamH TOBEIEHHUS U CIIOCOOCTBYIOT MpolleccaM CaMOINO3HAaHMS,
CaMOBOCIIUTAaHUS U CAMOPA3BUTHS, PA3BUTHS BHYTPEHHEH IMO3MIMM JUYHOCTH, NTATPUOTU3MA U
YBAXKEHHUS K 3aKOHY M IPABOIOPSIKY, YEJIOBEKY TpyJa M CTaplIeMy IOKOJEHHUIO, B3aUMHOIO
yBaXEHHsI, OEpPEeKHOr0  OTHOWIEHUS K  KYJIbTYpHOMY  HAcleQUI0 U TPaJulUsIM
MHOTOHAllMOHAJILHOTO Hapoaa Pocculickoit @enepauuu, NpUpoae U OKpYKarollen cpeie.

JIndHOCTHBIE pe3yibTaThl OCBOCHHS y4eOHOTo mpeamera «buomorusy MOMKHBI OTpaXkaTh
TOTOBHOCTh U CIOCOOHOCTH OOYYAIOIIMXCSI PyKOBOACTBOBAThCA C(HOPMUPOBAHHON BHYTpPEHHEH
MO3ULMEN JIMYHOCTH, CHCTEMOM LEHHOCTHBIX OPUEHTALMM, ITO3UTUBHBIX BHYTPEHHHX
yOEXKIEHHUI, COOTBETCTBYIOUIMX TPAJAULMOHHBIM LEHHOCTSAM POCCHIMCKOro  OOIlecTBa,
pacUIMpEeHNE >KMU3HEHHOTO ONBITA U OIbITA JEATEIBHOCTH B IPOLECCE PEeAIN3alMd OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATENbHOU IEATEIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpaxxaaHCcKOro BOCIMTAHMSA:

cOPMUPOBAHHOCTh TPAXKIAAHCKOW TO3UIMH  OOydYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOIO YJIEeHa POCCUICKOr0o O0IECTBa;

OCO3HAaHUE CBOUX KOHCTUTYLUMOHHBIX NpaB M 0O0s3aHHOCTEH, YBa)XCHME 3aKOHA H
IIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM NEATENbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnr Y4eOHbIX U T03HABATENIbHBIX 3a/1a4, BHIITIOJTHEHUH OMOJIOTHYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpEAENATh COOCTBEHHYIO TMO3ULHMI0 TIO0 OTHOLIECHUIO K SBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSTH €€;

YyMEHHE Yy4YUTBIBATH B  CBOMX JICHCTBUSX  HEOOXOJUMOCTh  KOHCTPYKTHUBHOTO
B3aMMOJICHCTBHSI JIIOJCH C pa3HBIMU YOSKIEHUSMU, KYJIbTYPHBIMU IIEHHOCTSIMU M COLIMATBLHBIM
IIOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIIPOLIECCE COBMECTHOTO BBINIOJHEHUSI YUYEOHBIX,
[TIO3HABATEJIbHBIX M HCCIIEIOBATEIbCKUX 3aJad, YBAXUTEIBHOTO OTHOWICHHWS K MHEHHIO
OIIOHEHTOB IMIPU 00CYXIEHUU CIIOPHBIX BOIPOCOB OMOJIOTMUECKOT0 COJIEPIKAHNUS;

TOTOBHOCTBh K TYMaHUTapHOU U BOJIOHTEPCKOM JESATEIBHOCTH;



2) NaTpHOTHYECKOIr0 BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTHh POCCHICKON TPaKTAHCKOW UACHTUYHOCTH, TATPUOTH3MA, YBAKCHHUSI K
CBOEMY HAapoOJdy, YyBCTBa OTBETCTBEHHOCTH mepen PoamHOM, ropocTH 3a CBOM Kpail, CBOIO
Ponuny, cBOH S3bIK U KyJIBTYpY, IPOIIIOE M HACTOsIIIee MHOTOHALIMOHAILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHE K TPUPOJHOMY HACICAUIO ¥ TaMSITHUKAM TPUPOJIBI,
nocTukeHussM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPY/IE;

CIIOCOOHOCTh OIEHMBATh BKJIAQJ POCCUUCKUX YYEHBIX B CTAaHOBJIEHHWE M pPa3BUTHUE
OMOIOTHH, TOHUMAaHUS 3HAYEHUSI OMOJIOTHH B MIO3HAHUU 3aKOHOB MPUPOIBI, B )KH3HHU YEJIOBEKA U
COBPEMEHHOT0 O0IIIEeCTBa;

uaenHas yoexx1IEHHOCTh, TOTOBHOCTH K CITY>KEHHUIO U 3anuTe OTeduecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HaHME AYXOBHBIX IEHHOCTEW POCCHIICKOTO HApO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MTOBECHHS,

CIOCOOHOCTh OIICHHMBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEUICHHS, OPUEHTUPYSIChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIJa B IOCTPOEHUE YCTOMYUBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOIIIEHHE K CBOMM pPOJUTENSIM, CO3JaHUI0 CEMbHM Ha OCHOBE
OCO3HAHHOTO TPHUHSTHUS IIECHHOCTEW CEeMEHHOM >XKM3HU B COOTBETCTBUU C TPAIUIUSIMU HAPOOB
Poccuu;

4) 3cTeTUYECKOTr0 BOCTIUTAHUS

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYAs 3CTETHUKY ObITA, HAYYHOTO U TEXHUUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIICHHIA;

IMOHUMaHUE SMOLUHUOHAIBHOTO BO3IEUCTBHUS )KUBOM MPUPOJBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXKEHHUIO B Pa3HBIX BHUAAX HCKYCCTBA, CTPEMJICHHUE NPOSBIIATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnUTAHMSA, (POPMHUPOBAHUS  KYJbTYPbl  310POBbS U
3MOLMOHAIBHOIO 0JIArONOJTyYHs:

MMOHUMAaHWE W pealin3alis 3I0pOBOro U 0e30MmacHoro 00pasa >KU3HU (370pOBOE MHUTAHUE,
COOIOICHNe TUTHEHUYECKUX MPaBHI U HOPM, cOaJaHCHUPOBAHHBIA PEXHUM 3aHSATUH U OTABIXA,
perymnspHas ¢u3nyeckas aKTHUBHOCTH), OEpEeKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUIECKOMY 3/I0POBBIO;

MOHMMAaHWE IIEHHOCTH TIPaBWJ WHAMBHUIYAIbHOTO M KOJUIGKTHBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAIUX, YTPOKAIOIINX 3OPOBBIO U KU3HU JIIOCH;

OCO3HaHHUE TOCJIEJICTBUM M HENPUSTHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS aJIKOTOJIS,
HapKOTUKOB, KYpEeHUS);

6) TPYyA10BOr0 BOCIMTAHUSA:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYAOTIO0HE;

TOTOBHOCTH K aKTUBHOM J1€ATE€IHHOCTH TEXHOJIOTUYECKON U COIIMaIbHON HANIPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIbHO — BBITIONHATH  TaKYHO
NeSITENbHOCTD;

HWHTEpEC K pa3imdHbIM cepam mpodeccHoOHATEHOW ACSITeIbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBIN BEIOODP OyayIiel mpodeccuu 1 pean30BhIBATH COOCTBEHHBIC KIU3HCHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO W CaMOOOpPa30BaHUIO Ha MPOTSHKEHUH BCEH
KU3HU,

7) 3K0J10rM4eCcKOro0 BOCIIUTAHUS:



HKOJIOTHUECKH 11€JIeCO00pa3HOe OTHOIICHHE K MPUPOJE KaK UCTOUHUKY XKHU3HH Ha 3emie,
OCHOBE €€ CYILIECTBOBAHHS;

MIOBBIIIEHHE YPOBHS JKOJOTMYECKOH KYJIBTYpbl: NMPUOOpETEeHHE OIbITa IIAHUPOBAHUS
MOCTYTIKOB ¥ OIICHKH WX BO3MOJKHBIX ITOCIIEJICTBUH TSI OKPYKAIOIICH CPEIbI;

OCO3HaHME TI00ATFHOTO XapaKTepa dKOJIOTUIECKHUX MPOOIIEM | ITyTeH X PeIICHUS;

CIIOCOOHOCTh HMCIOB30BaTh MPUOOpETacMble TIPU M3YYCHUN OMOJIOTUM 3HAHUS M YMCHHUS
NPU pEIICHUH TMPOOJIeM, CBSA3aHHBIX C PAIMOHAIBHBIM IMPHPOJIONOIE30BaHIEM (COOIIOACHNE
NpaBUJ MOBEACHHUS B TNPHPOJIE, HANPABICHHBIX HAa COXPAaHEHHE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUJOB, 3KOCUCTEM, Onochepsl);

aKTHBHOE HETPHUATHE NEHCTBUH, MPUHOCSAIIMX BPEI OKpYKAIOUIeW NPHPOTHON cpene,
YMEHHE TPOTHO3MPOBATH HEOJIArONPHITHBIE KOJOTUYECKHE TOCIEICTBHS IMPEITPUHUMAEMBIX
NEWCTBUM U NMPEIOTBpALATh UX;

HAJIMYAE PA3BUTOTO HKOJOTHYECKOTO MBIIUICHHS, YKOJOTHYECKOW KYJIBTYPHI, OIBITA
JESTEIbHOCTA  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHUS pPYKOBOJICTBOBaTbCS HMH B
MO3HABATEJILHOW, KOMMYHUKATHBHOH W COLMAIBHOW TPAKTHKE, TOTOBHOCTH K YYacTHIO B
MPAaKTUYECKOH eATeNbHOCTH SKOJIOTHYECKOI HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

C(OPMHPOBAHHOCT, MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKu U OOLIECTBEHHOW TPAKTHUKH, OCHOBAaHHOTO Ha JHANOre KYJIbTYD,
CTIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTA B MOJHUKYJIBTYPHOM MHUPE;

COBEPIIIEHCTBOBAHHE SI3BIKOBON M YUTATEIHCKON KYJIBTYPHI KaK CPEJCTBA B3aMMO/ICHCTBHS
MEXTy JTFOJIbMU ¥ TTO3HAHUS MUPA;

MOHUMaHKue crenuUKU OMOJIOTUM KaK HAyKH, OCO3HaHUs e€ poiu B (OPMHUPOBAHUM
PalMOHATIBHOTO HAYYHOT'O MBIIUICHHUS, CO3/IaHUH LEIOCTHOTO TPEACTaBICHUS 00 OKpYKaroleM
MHUpE KaK O eIMHCTBE NPUPOABI, YEIOBEKAa U OOIIECTBa, B TO3HAHUM TNPHUPOJIHBIX
3aKOHOMEPHOCTEH M PEeIIeHUH POoOIeM COXpaHEHHsI IPHUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYUMOCTH OHMOJIOTUHU Ui COBPEMEHHON NMBUIM3AIMU: 00ECTICUeHUs
HOBOTO YPOBHSI Pa3BUTHsI MEIHMIMHBI, CO3J[aHUE TEPCIIEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pemaTh pecypcHbIe poOJIeMbl pa3BUTHSI YEIOBEUECTBA, TIOMCKA ITyTeH BBIXOJA M3 TII00ATBHBIX
AKOJIOTHYECKUX MPOOJIeM U 00eCTIeueH s TIepexo/ia K YCTOWYMBOMY Pa3BUTHIO, PAIlHOHATEHOMY
WCTIOJIB30BaHUIO TIPUPOJIHBIX PECYPCOB U (POPMUPOBAHHIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aWHTEPECOBAHHOCTh B MOJYYEHUH OMOJIOTMYECKUX 3HAHWN B LIENAX TMOBBIMICHHUS OOIIEH
KYJIbTYpbl, €CTECTBEHHO-HAyYHOH TIpaMOTHOCTH, KaK COCTaBHOH YacTH (YyHKIMOHAJIHHON
IPaMOTHOCTH 00y4aromuxcs, popMupyemMoi pu u3y4eHnr OUOJIOTHH;

MOHMMaHHE CYIIHOCTH METOJIOB ITO3HAHUS, HCIIONB3yeMbIX B E€CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TMOJy4YaeMble 3HAHMUS ISl aHATW3a W OOBSCHEHUS SIBICHHUH
OKpY’KalOMIeT0 MHpa W TPOUCXOMSNIMX B HEM H3MCHEHWH, yMEHHE enaTh 00OCHOBAaHHBIC
3aKIFOYCHUS HA OCHOBE HAYYHBIX (AKTOB M HMEIOIIMXCS JAHHBIX C [T IOJTyYCHHUS
JTOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEJIPHO HCIIOJIb30BaTh OWOJIOTHUECKUE 3HAHUS Ui PELICHHUs
po6JeM B peabHbIX KU3HEHHBIX CUTYalUsX;

OCO3HAHME IIEHHOCTH HAayYHOW NESTEIHHOCTH, TOTOBHOCTh OCYIIECTBIISTH NMPOCKTHYIO H
UCCIIEIOBATENBCKYIO NeSTEIbHOCTh HHANBHYAJIBHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHHIO M CamMOOOpa3oBaHUIO, K
aKTHBHOMY TIOJIYYCHUIO HOBBIX 3HAHWW 110 OHWOJIOTHM B COOTBETCTBHM C JKU3HCHHBIMH
MOTPEOHOCTSIMU.



METANIPEJMETHBIE PE3YJIbTATHI

MeranpeaMeTHBIE PE3yJIbTaThl OCBOCHHSI Y4eOHOro mpeamera «buoiorus» BKIIOUYAIOT:
3HaYUMbIe i1 (OPMUPOBAHHUS MHPOBO33PCHHUS OOYYAIOMIUXCS — MEKIUCIHUILTMHAPHBIC
(MeXTIpeIMeTHBIE) OOITIEHAYYHbIE TTOHITHS, OTPAXKAIOIIUE 1IEJIOCTHOCTh HAYYHOU KapTHUHBI MUPa
U crienuKy METOJIOB IMO3HAHUS, UCIIOIB3YEMBIX B €CTECTBECHHBIX HayKaX (BEIIECTBO, SHEPTHS,
SBJIGHUE, TPOIECC, CHCTEeMa, HAy4YHBIM (akT, MPUHLHUI, THUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopusi, UCCIeJOBaHMEe, HAOIIOJEHUE, U3MEpPEHUE, SKCIEPUMEHT W JIpYyrHe); yHUBEpcajbHbIC
yueOHbIe JecTBHs (IT03HABATENIbHBIE, KOMMYHUKATUBHBIC, PETYJISATUBHEIC), 00ECIICUNBAIOIIHE
dbopmupoBanre (PyHKIMOHAIBHON TPAMOTHOCTH M COLMATBHONH KOMIIETEHIIMH OOYyYarOUTUXCS
CIIOCOOHOCTH o0yyJaromuxcs HCIIOJIb30BATh OCBOCHHBIE MEXIUCIUTUTMHAPHBIE,
MHUPOBO33PEHYCCKUE 3HAHUS ¥ YHUBEpCAIbHbIC ydYeOHBIC ACUCTBHUS B II03HABATEIBHOH U
COIMAJIbHOM MPAKTHUKE.

B pesynprare wusydeHuss OWOJOTMM HAa YpPOBHE CpemHero oOmiero oOpa3oBaHUS Yy
oOyuatomerocsi OyayT chopMHUpPOBaHBI MO3HABATEIbHBIE YHUBEPCAIbHBIE y4eOHbIE NEHCTBUS,
KOMMYHHKATHBHbIE YHHUBEpCaJbHble Yy4eOHBbIC JIEHCTBUS, PETYJSATUBHBIE YHUBEPCAJIbHBIC
y4eOHbIe AeHCTBUS, COBMECTHAS IESATEILHOCTD.

MeTtanpeaMeTHble pe3ylbTaThl OCBOSHHUS MPOrPaMMBI CPEIHEro oOmero oOpa3oBaHUs
JOJDKHBI OTpaXkaTh:

OBi1ajieHHe YHHBEPCAJBHBIMU Y4€OHBIMHU MO3HABATEILHBIMH J1€HCTBUSIMMU:

1) 6a3oBble JJOorMUYecKUe JeHCTBUSI:

CaMOCTOATENHFHO (OPMYJIUPOBATh WU aAKTyaJIM3WPOBATh NPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIONIb30BaTh MPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBINUICHUS (aHalu3a,
CUHTE3a, CpaBHEHHS, Kiaccupukamuu, OOOOIIEHHs), PACKPHIBATh CMBICT OHOIOTUYECKUX
MOHSTUN (BBLICATh UX XapaKTEPHbIC MPU3HAKH, YCTAHABIUBATH CBSI3U C APYTUMHU MOHATUSAMHU);

OTpeNeNnsaTh LETu JeATEIbHOCTH, 3ajaBas MapaMeTpbl W KPUTEPUU UX JOCTHIKECHHUS,
COOTHOCHUTH PE3YyJIbTATHI JACSITEIILHOCTH C TOCTABICHHBIMHU LIEIISIMH;

UCIIOJIb30BaTh OMOJIOrMYECKUe MOHATHSA Uid OOBSCHEHUS (aKTOB M SBICHUH >KUBOUN
TIPUPOJIBI;

CTPOUTh JIOTUYECKHE pacCyKIeHHUs (MHIYKTUBHbBIC, JEAYKTHBHbIE, IO aHAJIOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUMSI B PAaCCMAaTPUBAEMbIX SIBICHUSAX, (DOPMYIHPOBAThH
BBIBOJIBI M 3aKJIFOUCHUS;

MIPUMEHATh CXEMHO-MO/JICIbHBIE CPEACTBA AJIA MPEACTABICHUS CYIIECTBEHHBIX CBS3€H U
OTHOUIECHUN B W3Yy4YaeMBIX OHUOJIOTHYECKHUX OOBEKTaX, a TakKe MPOTHUBOPEUMH pa3HOro pPo/a,
BBISIBJICHHBIX B Pa3JIMYHBIX HHPOPMAITMOHHBIX NCTOYHUKAX;

paszpabaThIBaTh IJIaH PEHICHUS MPOOJIEMBI C YUETOM aHAIM3a UMEIOIIMXCS MaTEPHATbHBIX
1 HEMaTePHATBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESTENBHOCTb, OIEHHBATh COOTBETCTBHE pE3YyJbTATOB LIETSM,
OLICHMBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHHUPOBATh M BBIMOJIHATH pPadOTy B YCIOBHSIX pPEaTbHOT0, BHUPTYadbHOTO U
KOMOMHHPOBAHHOTO B3aHMO/ICHCTBUSI;

Pa3BUBATh KPEATUBHOE MBIIIICHHUE MPU PEIICHUN KU3HEHHBIX TTPOOIEM.

2) 6a3oBbIe HCCIEA0BaTENbCKHUE JIeiiCTBUS:



BJaJICTh HaBBIKAMU Yy4E€OHO-HCCIEI0BATENbCKOM U MPOEKTHOU JEATEbHOCTH, HaBBIKAMHU
paspemieHus: mpoodiieM, ClIOCOOHOCTHIO W TOTOBHOCTBIO K CAMOCTOSITEIIHbHOMY TIOMCKY METO/IOB
pelIeHns MPAKTUYECKHX 3a/1a4, TPUMEHEHHIO Pa3IMYHBIX METOAOB TIO3HAHUS;

UCIIONIb30BaTh PAa3IMYHble BHUABI JAEATEIBHOCTH IO TOJIYYEHHIO HOBOTO 3HAHHS, €ro
MHTEPIIPETANNH, PEOOPA30BAHUI0O W MPUMEHEHHUIO B YYEOHBIX CHUTYalHsSX, B TOM YHCIE TIPU
CO3/1aHUU yUEOHBIX U COLIMATBHBIX MPOEKTOB;

(dbopMupOBaTh HAYYHBIA THIT MBIIUICHUS, BIa/IeTh HAYYHONH TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHATHUSIMH U METO/IaMU;

CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBIE 33/1a4M B 0Opa30BATENbHOM AEATEIBHOCTU U
KU3HEHHBIX CUTYaIUX;

BBISIBIIATh  TIPUUMHHO-CIICAICTBEHHBIE CBSI3M M aKTyaJIM3MPOBATh 33/ady, BBIIBUTaTh
TUNOTE3y €€ pelIeHHs, HAXOIUTh AapryMEHThl JUIs JI0OKa3aTeNbCTBA CBOUX YTBEPXKICHHI,
3aJaBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

aHAIM3UPOBAaTh TMOJYYEHHbIE B XOAE pEIICHUs 3aJa4d pe3yJNbTaThl, KPUTHUYECKH
OLIGHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh PUOOPETEHHBIN OIIBIT;

OCYILIECTBIIATH 1IEJCHANPABICHHBIM MOUCK MEpEeHOca CPEACTB U CIIOCOOOB JCUCTBUS B
MPOECCUOHATIBHYIO CPEy;

yMeTh TEPEeHOCUTh 3HAHWS B  TO3HABATEIBHYI0 M  IPAKTHYECKyl0  o0JjacTu
KU3HEACSITETbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 001acTeif;

BBIIBUTATh HOBBIE WJCH, MpeaaraTb OpPWUTHHAIBHBIE TMOAXOAbI M PEIICHUS, CTaBUTh
poOJIEMBI U 3aJ1a4H, JOMYCKAIOIIUE allbTEPHATUBHBIC PEIICHHUS.

3) paGora ¢ unopmanueii:

OPHEHTUPOBATHCA B PA3IMYHBIX MCTOYHHMKAX HMH(popManuu (TeKcTe yd4eOHOro mocolwus,
HAYYHO-TIONYJISIPHOW JIUTEpaType, OMOJOTHYECKUX CIOBApAX M CIIPABOYHUKAX, KOMITBIOTEPHBIX
0a3ax maHHBIX, B VHTepHeTe), aHAIM3UPOBATh HH(OPMAIMIO DPA3TUYHBIX BHUIOB M (QOopM
MIPEJICTaBICHUS, KPUTUUECKH OI[CHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTS;

(bopMyIHpOBaTh 3ampOCHl M TMPHUMEHSATh pa3IMYHBIE METOABI TNPH IOWCKE W O0TOOpe
Ouonoruueckoit HHpopMaIi, HeoOX0IUMOM ISl BHITIOJIHEHUS yUeOHBIX 3a/1a4;

MpuoOpeTaTh OMBIT HCHOJIB30BAaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
COBEPILEHCTBOBATh KYJIbTYypy aKTUBHOTO MCIIOIb30BAHUS PA3IMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMpPATh ONTHUMAIbHYI (OpPMY TpPEACTaBICHUS OHUOIOTHYECKOM
nHpOpManuu (CXeMbl, TpadUKH, TUarpaMMBbl, TaOIHIBI, PUCYHKH U IPYTOE);

WCIIOJIH30BAaTh HAYUYHBIM SI3bIK B KA4eCTBE CpEACTBAa NpH paboTe ¢ OHOJIOTHMYeCcKO
nHpopMaluel: MPUMEHITh XUMUYecKue, GU3NYecKue W MaTeMaTHuecKHe 3HaKh U CHMBOJIBI,
dbopmynbl, abOpeBHaTypy, HOMEHKIATYPY, HCIIONB30BaTh W TPEOOpPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKHE CPEACTBA HATIISTHOCTH;

BJIQJICTh HABBIKAMHU PpACMO3HABAaHUS M 3alIUThl  HH(poOpManmu, WHGOPMAIMOHHON
0€301acHOCTH JINYHOCTH.

OBJaieHHe YHUBEPCAIbHBIMM KOMMYHUKATUBHBIMH el CTBUSIMU:

1) o0menue:

OCYIIECTBIISITh KOMMYHHKAIIMU BO BCeX c(epax >KU3HU, aKTUBHO yYacCTBOBAThH B JIMAJIOTE
WIM JUCKYCCUU TIO CYLIECTBY 0OCYykJIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJIEHUSI OTHOCHUTEIILHO BBITIOJHEHUS TMpeuIaraeMoi 3a/Jadd, YYATHIBATH HWHTEPECHl U
COTJIACOBAHHOCTH MO3UIUI IPYTUX YYaCTHUKOB AUATIOTA W AUCKYCCHN);



pacrio3HaBaTh HeBepOaJibHBbIE CpEJICTBA OOIICHMs, MOHMMATh 3HAYCHHE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(DIUKTHBIX CUTYaIlUi, YMETh CMATYATh KOH(MIUKTHI U
BECTH IIEPErOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOAMHU OOIEHUS M B3aMMOJIEHCTBHS, MOHUMATh HAMEPEHHS
IPYTUX JIIOJIeH, TPOSBIATh YBAKUTEIBHOE OTHOIIIEHHE K COOECETHUKY M B KOPPEKTHOU (opme
(bopMyIIHpOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOKO TOYKY 3pPEHHUSI C HCIOIb30BAaHHEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAA 1eSITeJIbHOCTh:

MOHMMATh M MCMOJb30BaTh NPEUMYIIECTBA KOMAHIHOM M MHAMBHUAYaJIbHON pabOThl MpHU
peleHn: OMOJIOTHYECKO MPoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHUS TPYIITOBBIX
(dhopM B3aUMOJICHCTBYUS MPHU PEIICHUH YIeOHOH 3a/1auu;

BbIOMpATh TEMAaTUKy M METOAbl COBMECTHBIX ACHCTBUN C YYETOM OOIIMX HHTEPECOB M
BO3MOXKHOCTEH Ka)kJIOTO UJeHa KOJUIEKTHUBA;

MPUHUMATh [EIH COBMECTHOM JEATEIbHOCTH, OPraHW30BbIBAaTh M KOOPJUHHPOBATH
JNEUCTBUSL N0 €€ JOCTHXKEHUIO: COCTAaBJATH IUIAH JCHCTBHM, pacHpelessTb POJIM C YYETOM
MHEHHUH YYaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OLIEHMBATh KA4eCTBO CBOETO BKJIAZa M KaXJIOTO yYaCTHHKA KOMaH/BI B OOIIMIT pe3ysbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

mpeyiaraTh HOBblE MPOEKTHI, OLIEHWBATh HJAEU C MO3UIMH HOBU3HBI, OPUTMHAIHHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBISITh TO3UTUBHOE CTPATETHYECKOE TOBEIEHHE B PA3IUYHBIX CUTYalHAX,
MIPOSIBIISATH TBOPUYECTBO U BOOOpaXKEeHHE, ObITh MHUIIMATUBHBIM.

OgnajeHne YHHMBEPCAJbHBIMHU PeryISTHBHBIMH 1CHCTBUSIMHU:

1) camoopranm3anms:

HCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABIECHUS NpoOJeM M HX pelIeHus B
KU3HEHHBIX U YU€OHBIX CUTYyalUsX;

BbIOMpATh Ha OCHOBE OMOJIOTMYECKHUX 3HAHUI 1IeIeBble U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEHCTBUSIX M MOCTYNKax MO OTHOUICHHIO K KMBOM NPUPOJE, CBOEMY 30POBBIO U 3/10pPOBBIO
OKPYKaIOIINX;

CaMOCTOSITENTFHO OCYIIECTBIIATH IMO3HABATENIBHYIO IESTENBbHOCTD, BBISBISATH MPOOJIEMBI,
CTaBUTh H (OPMYITUPOBATH COOCTBEHHBIC 3aladll B OOPa30BATEIBHOW NEATEIBHOCTH H
KU3HEHHBIX CUTYyalUsIX;

CaMOCTOSITENILHO COCTaBJISATh IUIAH PEUICHUs TPOOJIEMBI C YUYETOM MMEIOUINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M NPEAIIOUTEHHIA;

JlaBaTh OLEHKY HOBBIM CUTYaIUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEINOYTEeHUM;

JieNaTh OCO3HAHHBINM BHIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OLIEHHBATh MIPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOH 3PYIUIMU B PAa3HBIX 00IaCTIX
3HAHWH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHBIH YPOBEHD.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYalUsiM, BHOCUTb KOPPEKTHBBI B JIE€ATEIbHOCTh, OLCHUBATbH
COOTBETCTBHE PE3YJILTATOB IIEJISIM;



BJIaJICTh HABBIKAMU ITO3HABATEIbHON peQIIeKCUU KaK OCO3HAHMS COBEPILAEMBIX JACUCTBHMA
W MBICJIMTCJILHBIX IMMPOLECCOB, UX PE3YJIbTATOB U OCHOBaHHfI, HCIIOJIB30BaTh HpI/IéMBI pe(l)J'ICKCI/II/I
JUI OLIEHKHU CUTYyalllH, BBIOOpAa BEPHOT'O PEIICHNUS;
YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKEHHUIO;
IIPUHUMATh MOTHUBBI U apTYMEHTHI IPYTUX NP aHAIU3€E PE3YyJIbTaTOB ACATEIILHOCTH;
3) npuHsATHE ce0s1 M APYTUX:
IPUHUMATh ce0s, TOHMMasl CBOM HEIOCTATKU U IOCTOUHCTBA,
MIPUHUMAThL MOTHUBBI ¥ aPT'YMEHTHL APYTUX IIPH aHAIU3€E PE3YJIbTaTOB AEATEIILHOCTH,
NPU3HABaTh CBOE MPaBO U MPaBo APYTUX Ha OIINOKH;
pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH JIPYTOro YEJIOBEKa.
MHNPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHble pe3yabTaThl OCBOEHUS coiepxaHus ydeOHoro mpeamera «buoiorus» Ha
yriIyOJIEHHOM YPOBHE OPHEHTHPOBAHBI Ha o0ecriedeHne mpoPIbHOro 00y4eHus] 00yUJaromuxcst
Oouosorun. OHHU BKIIIOYAIOT: crHenuduueckue Juisi OMOJOTMM HayudHble 3HAaHUS, YMEHHMS H
CIOCOOBbl JEMCTBUII 1O OCBOCHMIO, UHTEpIpETallMd U NpeoOpa3oBaHUIO 3HAHWM, BHIbI
JESTeIbHOCTH IO MOJYYCHHUIO HOBBIX 3HAHUM M UX NPUMEHEHHUIO B Pa3IMYHBIX y4eOHBIX, a
TaK)K€ B pEAJIbHBIX )KM3HEHHBIX cuTyauusax. [IpenMerHsie pe3yabTaThl IPEACTABIEHBI 110 TOAAM
U3YYEHHUS.

IIpenMeTHble pe3yibTaThl OCBOEHHUs YydeOHoro mnpenmera «buosorus» B 10 knacce
JOJKHBI OTpaXkaTh:

c(OpPMUPOBAHHOCTh 3HAHUNA O MECTE U POJIM OMOJOTHH B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHPOBAHNU €CTECTBEHHO-HAYYHOM KapTHHbI MHUpPA, B IO3HAHWU 3aKOHOB MPHUPOJBI U
peleHny mpodieM paloHaIbHOIO IPUPOAOIOIb30BAHUS, O BKIAAE POCCUICKUX U 3apyOeKHbIX
yUu€HBIX B pa3BUTHE OUOJIOTHH;

BJaJICHUE CHCTEMOW OMOJIOTMYECKUX 3HaHUI, KOTOpas BKIOYAET: OCHOBONOJArarolue
OMOJIOTUYECKNE TEPMUHBI M TOHATHS (KU3HB, KIETKAa, OpPTaHU3M, METa0OJM3M, TOMEOcCTas,
CaMOpETYJISALNS, CAMOBOCIIPOU3BEAECHNE, HACIIECTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHUE),
ononornueckne Teopuu (kimerounas teopus 1. IlIBamma, M. Illneiimena, P. Bupxosga,
XpoMocoMHasi Teopusi HacneAacTBeHHOCTH T. Moprana), yuenus (H. . BaBunoBa — o nieHtpax
MHOTI000pa3usi U MPOUCXOXKJIEHHS KyJIbTypHBIX pacTe€HHi), 3aKOHbI (€IMHOOOpa3usi MOTOMKOB
IIEPBOTO MOKOJICHHUS, PACLICIIEHHS, YUCTOTHI FaMeT, HE3aBUCUMOT0 Hacienosanus I'. Menaens,
TOMOJIOTMYECKUX PSAAOB B HacleAcTBEHHOM wusmeHunBoctd H. WM. BaswiioBa), nmpuHLHUIIBI
(KOMIUIEMEHTApHOCTH);

BJIa/ICHHE OCHOBHBIMH METOJAaMH HAy4YHOI'O MO3HAHUS, UCIOJIb3yEMbIX B OMOJIOIMYECKUX
MCCIICIOBAaHMAX JKUBBIX 00BEKTOB (OMHUCaHKE, U3MEpEHHUEe, HAaOII0IeHUE, SKCIICPUMEHT);

yYMEHHE BBIJCNATh CYIIECTBEHHbIE MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4YHciie OakTepHil, TpuOOB, pacTeHUI,
KUBOTHBIX U YEJIOBEKA, CTPOCHMSI OPTaHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB  JKU3HENEATENbHOCTH, IPOTEKAIOIMX B OpPraHU3Max pacTCHWM, JKUBOTHBIX U
YeJI0BeKa, OMOJOrMYECKHX MPOLECCOB: 0OMEHa BElIeCTB (METa0oM3M), IPEBPAIIEHUS YHEPI U,
OpokeHHs, aBTOTPO(HOrO0 U reTepoTpPOPHOro TUMOB MUTAHUSA, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, MeH03a, TaMeToTeHe3a, SMOPHOTreHe3a, MOCTAIMOPHOHAIEHOTO PAa3BUTHUS, PA3MHOKEHUS,
UHAMBUAYAIbHOTO Ppa3BUTHUs OpraHu3Ma (OHTOI€He3a), B3aUMOJAEWUCTBUSA T'€HOB, IETEPO3HUCa,
HCKYCCTBEHHOI'O 0TOOpa;



YMEHHE yCTaHABIUBATh B3aWMOCBSI3U MEXKIY OPraHOMJIAMHU KJIETKHM U UX (QYHKIUSAMHU,
CTPOEHHUEM KJIETOK Pa3HBIX TKaHEeW W MX (PyHKIUSIMH, MEXKy OpraHaMy U CHCTEMaMH OPTraHoOB y
pacTeHMid, >KUBOTHBIX M YeJOBEKa M HX (QYHKIUSAMH, MEKIY CHUCTEMaMH OpPraHOB M HX
GyHKIUSAME, MEXAY AdTanaMd oOMeHa BEIIECTB, ATalaMM KJIETOYHOrO LHUKIA M KU3HEHHBIX
[IUKJIOB OPTraHU3MOB, JTalmaMH AMOPHOHAILHOTO PAa3BUTHS, TEHOTHUIIOM H (DEHOTHUIIOM,
dbenoturnom u pakTopamu cpebl OOUTAHHS,

yYMEHHE BBISBIATh OTIUYUTENIbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIE PACTCHHIA,
KUBOTHBIX U YEJIOBEKA,;

YMEHHUE UCMOJIb30BAaTh COOTBETCTBYIOIINE APTYMEHTHI, OMOJIOTHUECKYI0O TEPMUHOJIOTHIO U
CHMBOJIMKY JIJIS IOKQ3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHUECKUX TPYTIIT;

YMEHHE pelIaTh OWOJIOTUYECKHE 33aJa4H, BBISBIATh NPUYUHHO-CICACTBEHHBIC CBSI3U
MEXIy HCCIeIyeMbIMI OHOJOTHYECKUMHU TpOLIECCaMU U SBJICHUSIMHU, JeNaTh BBIBOJBI H
MIPOTHO3BI HA OCHOBAHHH ITOJTyYSHHBIX PE3yJIbTaTOB;

YMEHHE BBITIONHATH Ja00OpaTOpHble M MpaKTUYecKue pabdoThl, COOMIOAATh MpaBWiia MPHU
pabote ¢ y4eOHBIM U J1abOpaTOPHBIM 000PYAOBAHHEM;

YMEHHE BBIIBUTATh THUIIOTE3bl, MPOBEPATh HUX IKCHEPUMEHTAIBHBIMU CPEACTBAMH,
bopMynupys LIeb UCCIASIOBAHUS, aHATM3UPOBATh MMOYYCHHBIE PE3YJIbTAThI U JIENIaTh BHIBOIBI,

YMEHHE Y4YacTBOBaTh B Y4YEOHO-HCCIEAOBATENIbCKOW paboTe mo OMOJIOTHHU, SKOJOTUU
MEIUIMHE, MPOBOANMON Ha 0a3e HIKOJIBHBIX HAYYHBIX OOIIECTB, W MyOJWYHO MPEICTABISATH
MOJTyYEHHBIE PE3yJIbTAaThl HA YYEHNUECKUX KOH(PEPEHIUAX;

YMEHHE OIICHWBATh JTUYECKHE AaCMEeKThl COBPEMEHHBIX HCCIEOBaHUN B 00JacTh
OWoNOTMM W MEAWIUHBI (KIOHHpPOBaHHE, HCKYCCTBEHHOE OILIOJOTBOPEHHUE, HAIPABICHHOE
M3MEHEHHE TeHOMa U CO3JaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIISATh OCO3HAHHBIN BBIOOP Oyayiei npoheccuoHanbHON AEATEIbHOCTH B
obsiacTi OMOJIOTHH, MEAULIMHBI, OMOTEXHOJIOI MU, BETEPUHAPUH, CEIbCKOTO X03SHUCTBA, MUIIEBOM
MPOMBIIIJICHHOCTH, YTJYONATh TO3HABAaTENbHBIA HMHTEPEC, HANpPABICHHBIM Ha OCO3HAHHBIN
BBEIOOP COOTBETCTBYIOIIEH TPOPECCHr W TPOJOJDKEHUE OHOJOTHYeCKOoro oOpa3oBaHUS B
OpraHMU3alMsIX CPETHETO MPOPECCHOHATBHOIO U BHICILIET0 00pa30BaHMUS.

[IpenmeTHble pe3yibTaThl OCBOEHHUs YydeOHoro mnpenmera «buonorus» B 11 Kaacce
JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B IO3HAHUM 3aKOHOB
IPUPOIBI U PEIIEHUH HKOJOTHUECKUX MpOoOJIeM YeloBEYecTBa, a TaKKe B PEIICHUHM BOIPOCOB
paIMOHATIFHOTO TPHPOJIONIONB30BaHMs, W B (OPMHUPOBAHWM IIEHHOCTHOTO OTHOUICHUS K
pupojie, OOLIECTBY, YENOBEKY, O BKJIAJE POCCHUMCKMX M 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pazBuTHE OMOJIOTHH;

YMEHHE BIIAJIETh CUCTEMOW OHMOJIOTMYECKHUX 3HAHUH, KOTOpas BKIIOYACT OMpPEICIICHHS U
MOHMMAaHUE CYIIHOCTH OCHOBOIOJAraloumx OWOIOTUYECKUX TEPMUHOB W TOHATUN (BHI,
aKocucTeMa, Owocdepa), Oumosormueckue Teopuu (dBomroroHHas Tteopuss Y. [lapBuHa,
CHUHTETHYeCKass Teopus sBosmonuu), yueHus (A. H. CeepuoBa — 0 HyTAX M HalpaBIEHUSIX
sBomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus k. Xapau
u B. BaiinGepra, 3aponeimeBoro cxoacrsa K. M. bapa), npasuwna (munumyma 1O. JluOuxa,
AKOJIOTUYECKON MUPaMUJIbl SHEPTUN ), TUIoTe3bl (Tunore3a «mupa PHK» V. I'unbepra);

yMEHHE BIaJleTh OCHOBHBIMH METOJaMH HAy4YHOTO TIO3HAHMSA, MHCIONb3yeMbIMH B
OMOJIOTUYECKUX HCCIEOBAHUAX JKUBBIX OOBEKTOB M OKOCHCTEM (ONHMCaHHWe, W3MEpEHHE,



HaOI0IeHUE, YKCIIEPUMEHT), CITIOCOOaMH BBHISBJICHHSI U OLEHKM aHTPOIOTCHHBIX W3MEHEHUH B
TIPUPOJIC;

YMEHHE BBIICHATh CYNIECTBEHHBIC NPU3HAKU: BHUJIOB, OHOTEOIICHO30B, IKOCHUCTEM U
onocdepbl, CTaOUTU3UPYIOMIETO, ABMXKYIIETO M Pa3phIBAIONIETO E€CTECTBEHHOTO OTOOpa,
AIIONATPUYECKOTO M CUMITATPUIECKOTO BHI000PA30BaHMS, BIMSHHUS IBMKYIIAX CHIT SBOJOIIUH
Ha TeHO(OH] MOMYJSIUHN, MPUCIIOCOOICHHOCTH OPraHU3MOB K cpefie OOMTaHus, YyepeloBaHUs
HAIpaBIIEHUH 3BOJIOIUHU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B IKOCHCTEMAX;

YMEHHE YyCTaHABIMBATh B3aMMOCBSI3U MEXAY TMPOILIECCAMU OSBOJIOIUH, JABIKYIIUMU
CHJIaMU aHTPOTIOTeHe3a, KOMIIOHEHTAMH Pa3IUYHBIX SKOCHUCTEM W MPHUCIOCOOICHUSIMH K HHUM
OpTaHU3MOB;

YMEHHE BBISBISITh OTJIMYUTEIBHBIC MPU3HAKU JKUBBIX CHCTEM, MPUCTIOCOOIEHHOCTh BUIOB
K cpene oOuTaHus, aOMOTHMYECKUX M OMOTUYECKUX KOMIIOHEHTOB SKOCHCTEM, B3aHMMOCBS3Ei
OpPTaHU3MOB B COOOIIECTBAX, aHTPOIIOTEHHBIX N3MEHEHHI B YKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE UCTOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIMKY JUIsl JIOKa3aTeIbCTBA POJCTBA OPraHU3MOB pPAa3HBIX CHUCTEMATHUECKUX TPy,
B3aMIMOCBSI3M OPTaHU3MOB M CpeIbl OOWTaHUS, SIMHCTBA YEIIOBEYECKHX pac, HEOOXOAUMOCTH
COXpPaHEHHUsT MHOTO0Opa3us BUIOB M DKOCHUCTEM KaK YCIIOBUS COCYIIECTBOBAHUS MPUPOIBI U
94eJI0BEYECTBA;

YMEHHE pelIaTh OWOJIOTUYECKHE 33aJa4H, BBIIBIATH NPUYUHHO-CICACTBEHHBIC CBSI3U
MEXIy HCCIeyeMbIMI OHOJOTHYECKUMU TpOLIECCaMU U SBJICHUSIMHU, JeNaTh BBIBOJBI H
MIPOTHO3BI HA OCHOBAHHH TTOJTyYSHHBIX PE3yJIbTaTOB;

YMEHHE BBIMIONHATH Ja00OpaTOpHble M MpaKTUYecKue padoThl, COOMIOAATh MpaBWia MPHU
pabote ¢ y4eOHBIM U J1abOpaTOPHBIM 000PYAOBAHHEM;

YMEHHE BBIIBUTaTh THUIIOTE3bl, MPOBEPATh UX IKCHEPUMEHTAIBHBIMU CPEACTBAMH,
bopMynupys 11edb UCCIEIOBAHUS, aHATM3UPOBATh MMOJYYCHHBIE PE3YIbTATHI U JIENIaTh BHIBO/IBI,

YMEHHE Y4YacTBOBaTh B Y4EOHO-HCCIEAOBATENIbCKOW paboTe mo OMOJIOTHH, SKOJOTUU U
MEIUIUHE, MPOBOANMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, W MyOJWYHO MPEICTABISATH
MOJTyYeHHBIE PE3yJIbTAaThl HA YYEHNUECKUX KOH(PEPEHIUSAX;

YMEHHE OIICHWBATh THIIOTE3bl M TEOPUHM O TPOUCXOXKJACHUW IKW3HHU, 4YeJIOBEeKa U
YeNOBEYEeCKHX pac, O MPUYMHAX, TMOCIEACTBUAX W CHOCO0aX MPEAOTBpAILEHUS TII0OATBHBIX
W3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIN BBIOOP OyIyiei npodeccuoHanbHON AEATEIbHOCTH B
ob0rmacT  OMOJOTHHM, OSKOJOTHH, TMPHUPOAONOIB30BAHUS, MEAMIUHBI, OHOTEXHOJOTHUH,
TICIXOJIOTHH, BETEPUHAPHH, CEIBCKOTO XO3AWCTBAa, MHUIIEBOW NPOMBIIIICHHOCTH, YITyOJIATh
MO3HABATENIbHBI WHTEpPEC, HANpaBJICHHBI Ha OCO3HAHHBIM BBHIOOP COOTBETCTBYIOIIEH
nmpodeccuu M TMPOAOKEHHE OHOJOTHYECKOTO O00pa30BaHUs B OpPraHU3AIMIX CPEAHETO
MPO()eCCHOHAIBHOTO U BBICIIETO 00pa30BaHMS.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Konrtpoabnbie | IIpakTnyeckn
NPOrpamMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI e padoThbl
pecypcsbl
1 buonorusa xak Hayka 1
2 JKuBbie cucTeMbl U UX U3yUEHUE
3 buonorus knetku 2 0.5
4 XuMuyecKasi OpraHu3aus KIeTKU 10 1
5 Crtpoenue 1 QyHKIUU KIETKU 8 2
6 OOMeH BellecTB U NMpeBpallleHue SHEPTUU B 9 1
KJIETKE
7 Hacnencrennas ungopmanus u 9 0.5
peanuszanus e€ B KIETKe '
8 JKu3HEeHHBIN HUKIT KISTKU 6 1
9 Crpoenue u GyHKIUUA OPTaHU3MOB 17 1.5
10 Pa3zmHoOXeHME U pa3BUTHE OPTaHU3MOB 8 1.5
1 ['eHeTHKa — HayKa O HACJICJACTBEHHOCTH H ) 0.5
U3MEHYHBOCTH OPTaHU3MOB ’
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1
14 I'eneruka yenoBeka 3 0.5
15 Cenexkuusi OpraHnu3MoB 4 1
16 buoTtexHonoTHs ¥ CHHTETUYECKAsT OMOTIOTHS 4




17

PezepBHOe Bpems

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 0 13
11 KUIACC
KoJsmn4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3aeioB U TeM nu(poBbIe
Ne i/m P KonTtpoasnsie | IIpakTnueckn (ucbp )
NpOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoTsI e padoThbl
pecypchl
) 3apoKIEHUE U Pa3BUTHUE 3BOTIOLUOHHBIX 4
npeCTaBiICHU B ONOIOTHH
2 MukposBotonus U €€ pe3yJIbTaTbl 14 2
3 Maxkpo3BOIOLHS U €€ PE3YIbTAThI 6
IT
4 POMCXOXKIEHUE U Pa3BUTHUE )KU3HU Ha 15 L5
3emie
5 [IpoucxoxaeHue 4ea0BeKa — aHTPOIIOTEHE3 10 1
DKOJI0THsl — HayKa O B3aUMOOTHOILLIEHUX
6 OpPraHU3MOB U HaJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
7 Opranusmsl U cpesja oOuTaHus 9 1.5
8 DKOoJ0TrUs BUAOB U NOMYJIALNAN 9 0.5
9 DKousorust coo0I1ecTB. DKOJOTHYECKUE 12 0.5
CUCTEMBI
10 Buocdepa — rimobanbHast skocucTeMa 6
11 UYenosek 1 OKpyKaromas cpeia 6
12 PesepBHOe Bpems 8




OBIIEE KOJIMYECTBO YACOB II0 ITPOTPAMME

102

7.5




INIOYPOYHOE IIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3yYeHH
s

DJICKTPOHHBIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchl

buonorus kak KOMIUICKCHAsI HayKa U KaK
94acTh COBPEMEHHOT'0 O0IIIeCTBa

JKuBbIC CUCTEMEI U KX CBOMCTBA

ypOBHeBaH opraHu3anus )KUBbIX CUCTCM

I/ICTOpI/ISI OTKPBITHA U U3YUCHUA KIICTKU.
Kierounas TCOpUA

MeTo/1p! MOJIEKYISIPHON M KJIETOYHOM
6uosoruu. [Ipakruyeckas padora
«V/3yueHne MeToZ0B KJIETOYHOW OMOJIOTHI
(xpomarorpadus, snexrpodopes,
muddepeHnranbHoe HEeHTPUPYTHPOBAHNUE,
[TLIP)»

0.5

XUMHUYECKUN COCTaB KJIETKUA

MuHepasbHbIe BEIeCTBA KICTKH, UX
Ouosioruueckas poJib

OpraHI/I‘ICCKI/Ie BECIICCTBA KIICTKHU — Oenku.

JlaGopaTtopHas pabora «O0HapyKeHHe
OEIKOB C TTOMOIIIBIO Ka4eCTBEHHBIX
peakiui»

0.5

CoiicTBa, knaccudukanus 1 GyHKIun
0eKoB




OpraHH‘leCKI/IC BCIICCTBA KIICTKHU —

10
yTJIEBOABI

1 Oprannueckue BelecTBa KIeTKH —

JUIUABI
Hyxnennossie kucnotsl. JIHK n PHK.

12 JlaboparopHas pabora «lccrnenoBanue 0.5
HYKJIEMHOBBIX KHUCJIOT, BBIJIEJICHHbBIX U3
KJIETOK Pa3IMYHbIX OPIraHU3MOB)

13 Crpoenue u Gpynkiun ATO. pyrue
Hykneosuarpudochatsl (HTD)

14 CexBenupoBanue JIHK. Meroabt
T€HOMMKH, TPAHCKPUIITOMUKHU, IPOTEOMUKH

15 Mertoapl CTPYKTYPHOUM OHOTIOTHI

16 Tuns! knetok. [Ipokapuornueckas KieTka
CrpoeHne 3yKaprHOTHUECKON KIIETKH.

17 [Ipaktuyeckas padora «/3ydyeHnue cBOHCTB 0.5
KJICTOYHOM MeMOpaHbD»

18 [ToBepXHOCTHBIN anmapaT KJIETKH
OnHOoMeMOpaHHBIE OPraHOUIBI KIETKH.

19 [TpakTuueckas pabora «13yueHue 0.5
JBUKEHMSI LIUTOIIA3MbI B PACTUTENIBHBIX
KIIETKaX»

ITosmyaBTOHOMHBIE OpPraHOU/IbI KJIETKU:

20 MUTOXOH/IPHH, TUIacTHbL. JlabopaTopHast 0.5
pabora «VccrnenoBanue miasmMonmsa u '
JIETIa3MOJIM3a B PACTUTENIBHBIX KIETKaX»

21 HememOpaHHble OpraHou/Ibl KIETKH




22

Crpoenue u GpyHKIMH s1pa

23

CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK
sykapHot. JlabopaTopHas padora
«V3yueHne cTpoeHus KIICTOK Pa3IMIHbBIX
OpPTraHU3MOB»

0.5

24

ACCUMMJISIIIAS U TUCCUMMUJISIIIAS — JIBE
CTOPOHBI MeTaboM3Ma. Tunel oOMeHa
BeniecTB. JlabopaTopHas padora
«M3yveHune KaTaIuTHIeCKON aKTHBHOCTH
(bepMeHTOB (Ha mpuMepe aMuiIa3bl WIn
KaTajasbl)»

25

depMEeHTaTUBHBIN XapaKTep peakunui
KJIETOYHOTro MeTabonu3ma. Jlaboparopnas
pabora «3yueHue hepMeHTAaTUBHOTO
paclieruieHns MepoKcHIa BOAOPoa B
PACTUTEIbHBIX U )KUBOTHBIX KJIETKAX)

0.5

26

benku-akTuBaTOpHI U OENKU-UHTUOUTOPHI

27

ABTOTpOdHBIN TUI OOMEHA BEIIECTB

28

dorocunre’

29

Xemocunres. JlaboparopHas pabota
«CpaBHeHHe npolieccoB (POTOCUHTE3A U
XEMOCHHTE32

0.5

30

AHaspoOHbIe OpraHu3Mbl. Buibl OposkeHwusl.
JlabopaTopHas pabora «CpaBHEHHE
MIPOLIECCOB OPOKEHUS U TBIXAHUS

31

AspoOHBIE OpraHU3MBbI. DTaIlbl
SHEPreTHYecKoro ooMeHa




DHeprus MeMOpPaHHOTO TpaIueHTa

32 npotoHoB. Cunte3 AT®: pabota
nporoHHOU AT®-cunTa3sl
33 Peakuym MatpuyHOro cCMHTE3a
34 Tpanckpuniusa — matpuunbii cuate3 PHK
35 Tpancasauus u e€ Tansl
16 KoaupoBanue amunokucior. Ponb
pubocom B OMocHuHTEe3€e Oenka
17 Opranuzaiusi TeHOMa Y IPOKapHoT U
3yKapuoT
13 MonexynspHble MEXaHU3MBbI SKCITPECCUH
T€HOB y 3YKapHOT
Bupycel — HekneTounbie (OpMBI KUZHU U
39 obnuratHeie napa3uThl. [IpakTruueckas 0.5
pabora «Co3nanne MOJeIN BUPYCa»
40 BupycHsle 3a0051eBaHMs YeIIOBEKa,
KUBOTHBIX, PaCTEHUN
41 HanotexHonoruu B 6M0N0ruu U MeAUIIUHE
42 JKu3HEHHBIN UK KIETKH
43 Matpuunslii cunre3 JJHK
Xpomocomel. Jlaboparopras paboTa
44 «M3ydyeHre XxpoMOCOM Ha IOTOBBIX 0.5
MHUKpOIIpenapaTax»»
45 JleneHue KJIETKH — MHUTO3
46 Tuns! k1etok. KapuokuHes 1 IUTOKUHES. 0.5

JlabopaTtopHas pabota «Habmronenue
MHUTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa




(Ha rOTOBBIX MUKpOIIpenapaTax)»

47 Perynsiuust >KU3HEHHOTO LIMKJIA KJIETOK

48 Opranusm Kak €IMHOE 11eJI0e

49 Txanu pacrenuii. JlaboparopHas padota 0.5
«3yueHne TKaHeW pacTeHUN» '
TkaHU )KMBOTHBIX M YEJIOBEKA.

50 JlabopaTtopHas pabora «M3yueHnue TkaHeu 0.5
KUBOTHBIX)»
Opransbl. Cuctemsl opratoB. JlabopaTopHast

51 pabota «/3y4yeHue opraHoB IIBETKOBOI'O 0.5
pacTeHus»

52 Omnopa Tena opraHu3mMoB

53 JIBrKeHne OpraHu3MoOB

54 [Inranue opranu3mMoB

55 IIuTaHne MO3BOHOYHBIX )KUBOTHBIX.
[TumeBapurenbHas cucteMa 4eaoBeKa

56 JlpIxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX JKUBOTHBIX H
YeJioBeKa

58 TpaHcnopT BeliecTB y OpraHu3MoB

59 KpoBeHocHas crcreMa o3BOHOYHBIX
KUBOTHBIX U YEJIOBEKA

60 Boiaenenue y opranusmMosB

61 3aiuTa y OpraHu3MoB

62 NMMyHHas cuctema 4enoBeka

63 PaznpaxumMocTts u perynsuus y




OpraHnu3mMoB

['ymopanbHas peryssiinus 1 S3HIOKpUHHAS

64 crcTeMa KUBOTHBIX M YEJIOBEKA

65 ®opMbl pa3MHOKEHHUSI OPIaHN3MOB

66 [TonoBoe pa3mMHOXKEHUE

67 Meiio3
I'amerorenes. O6pa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIETOK. JlabopaTopHasi paboTa 0.5
«M3yueHne cTpoeHus MOJIOBBIX KJIETOK Ha '
TOTOBBIX MUKpOIIpernapaTax»

69 WupuBuayanbHOE pa3BUTHE OPTaHU3MOB —
OHTOTEHE3

70 3akiajKa OpraHOB U TKaHEH U3
3apO/IBIIIEBHIX JIUCTKOB
PocT u pa3BuTHE )KUBOTHBIX.

71 JlaGoparopHas pabota «BrisBneHue 0.5
MIPU3HAKOB CXOJICTBA 3apOIbILICH
TIO3BOHOYHBIX KUBOTHBIX)
Pa3zmHOXeHME U pa3BUTHE PACTECHUIA.

72 JIaGopartopHas pabota «CTpoeHHEe OpraHOB 0.5
Pa3MHOXKEHUS BBICIIUX PACTCHHID)

7 Hcrtopust cTaHOBIEHUS U pa3BUTHUS
TeHETUKH KaK HaAyKu
OCHOBHBIC TIOHSATHS U CUMBOJIBI TCHETHKH.

74 JlabGopaTopHas pabora «JIlpo3zoduia kak 0.5
00BEKT T€HETUYECKUX UCCIIEJOBAHUI»

75 3aKOHOMEPHOCTH HACJIeI0BAHUS 0.5




npu3HakoB. MoHOTHOpUAHOE
ckpemuBanue. [Ipaktuueckas padota
"N3y4eHue pe3yapTaTOB MOHOTHOPUIHOTO
CKpelIuBaHus y Apo30duinr"

[{utonoruyeckne OCHOBBI MOHOTHOPHIHOTO

76 1
CKpEIIUBaHUS
77 Ananusupyroiee ckpenuBanne. HemonHoe |
JIOMUHUPOBAHHE
JurubpuaHoe CKpenrBaHue.
73 [IpakTnueckas pabora «M3yueHue 1 0.5
PE3yJIbTaTOB TUTHOPUIHOTO CKPEIINBAHUS '
y Ip030(UIBD»
79 [{uTomorndeckue OCHOBBI JUTUOPUTHOTO |
CKpELIMBaHUsA
80 CuenieHHOE HaclieIOBaHUE MTPU3HAKOB 1
81 XpOMOCOMHasl TEOpUS HACJIEICTBEHHOCTHU 1
82 I'eneTuka mona 1
83 I'eHoTHII Kak 1I€JIOCTHAS CHCTEMA 1
’4 I'eHeTUeCKUI KOHTPOJIb Pa3BUTHL 1
pacTeHul, )KUBOTHBIX U YEJIOBEKA
25 MN3MeHUYHBOCTH MPU3HAKOB. BHibl 1
H3MCHYHUBOCTHU
86 MonudukannoHHas ”3MEHYUBOCTh 1
87 BapuauvoHHBIN psii U BapUaLlMOHHAs 1 0.5

kpuBasi. JlaboparopHas pabota
«MccnenoBanne 3aKOHOMEPHOCTEN
MOJIU(UKAITMOHHON N3MEHYMBOCTH.




[TocTpoeHue BapHaIIOHHOTO psija U
BapHallMOHHON KPHUBOI

88

I'enoTunuueckass U3MEHUYHBOCTb.
KoMOuBaTHBHAS N3MEHUMBOCTE

89

MyTannoHHast U3MEHUYHUBOCTb.
[Ipaktuyeckas pabora «MyTtanuu y
po30(Q Ikl (Ha TOTOBBIX
MUKpoOIIpenapaTax)»

0.5

90

3aKOHOMepHOCTI/I MYTAlIMOHHOTI'O IIpoIIeccCa.
ONUreHeTUKA U SITUTSHOMHUKA

91

I'eneTnka yemoBeka. HpaKTI/I‘-IeCKa}I pa60Ta
«CocraBJieHHE U aHAJIN3 pOﬂOCHOBHOﬁ))

0.5

92

MeTtoapl MEIUIIMHCKON T€HETUKHU

93

3HaueHHue MEIUIIMHCKON T'€HETUKHU B
MMpea0TBPAICHNUU U JICYHCHUH I'CHCTUYCCKHUX
3a00JIeBaHUI YeI0BEKa

94

OCHOBHBIC TIOHSITHS CEJICKIINH.
JlabopaTtopHas paborta «/3y4ueHue copToB
KyJIbTYPHBIX PACTECHHIA U TIOPOJI JOMAIITHUX
KUBOTHBIX)»

0.5

95

MeTobl CeNeKIMOHHOM paboTHI.
JIaboparopHas pabota «/3yueHue MeTo10B
CEJIEKIIMU PACTEHUID)

0.5

96

JIOCTHKEHHUS CEJIEKIIUU PACTEHUN U
#UBOTHBIX. [IpakTHueckas padota
«IIpuBuBKa pacTeHn»

97

CoxpaHeHue, N3y4eHHE U UCTIOIb30BaHUE
TE€HETUYECKUX PECYPCOB




buorexnonorus kax HayKa U OTpacCiib

98 npou3BocTBa. [IpakTnyeckas pabora 1 0.5
«M3yueHne 00beKTOB OMOTEXHOJIOTHID)
99 OCHOBHBIE HANIPABJICHHUS] CAHTETHYECKOU |
ouosorun
100 XpOMOCOMHas U T€HHasi HHXXEHEPUS 1
101 Menummackre OMOTEXHOIOT NI 1
102 PezepsHbiit ypok. [loBTopenue, |
0000111eHe, cUucTeMaTU3alys 3HAaHHUH
OBUIEE KOJIMYECTBO YACOB I10 102 13.5
[MTPOIT'PAMME '
11 KIIACC
KonuyecTBo yacoB DJIEeKTPOHHbIE
Jara
Ne uudgposbie
Tema ypoka Kontpoabnsie | IlpakTnyeckune | H3YYeHH
n/n Bcero oOpa3oBaTe/ibHbIE
padoTsbl padoTsbl A
pecypcsbl
1 OBomounoHHas teopust Y. lapsuna 1
) JIBr>KyIIMe CUITbI 3BOJIIOLIMM BUAOB 1O Y. 1
HapBuny
3 Bboprba 3a cymecTBoBaHue, €CTECTBEHHBIN |
Y UCKYCCTBEHHBII 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPHUH 1
ABOJTIOIUHU
5 DTanbl HBOIIOIMOHHOTO Mpolecca: |
MHUKPOAIBOJIIOIHUS X MAKPOIBOJIIOIHS




[Tonynsmmst — 37eMeHTapHas eIUHUIA
SBOTIOLNHU

3aKOH reHeTHYecKoro paBHoBecus Jx.
Xapau, B. BaiinGepra. JlabopaTtopHas
pabota «BbIsiBIEeHHE U3MEHUYUBOCTH Y
oco0ell 0JTHOTO BUJIa»

0.5

DneMeHTapHbIe (PaKTOPHI IBOTIOIUAN

D¢ dexr ocroBaremnst. dpdexr
OyTBUIOYHOT'O TOPJIBIIIKA

10

Murpanyu. M3050muu MOy Jisimii:
reorpadudeckas, Onosoruyeckas

11

EcrecTBeHHbI 0TOOp — HanpaBiIsIOIUI
(dakTop IBOIOLUN

12

[TomoBoii oTOOp

13

[Tpucnoco01eHHOCTh OPTaHU3MOB Kak
pe3yIbTaT MUKPO3BOJIIOLINH.
JlaGopatopHas pabora «/3yuenue
apoMop(h030B ¥ UIUOATATITAIINIA Y
pacTeHui U )KUBOTHBIX»

0.5

14

[Tpumeps! pUCTOCOOIEHHN Y OPraHU3MOB:

Mopdosoruyeckue, (HU3noI0rHIecKue,
OMOXMMUYECKHE, TIOBEICHUECKHE.
JlaGopatopnas pabota «IIpucnocoOnenus
OpPIraHU3MOB U UX OTHOCUTEJIbHAS
1[EJIECO00PA3ZHOCTHY

0.5

15

Bup, ero kpurepuu u CTpyKTypa.
JlaGopatopHas pabora «CpaBHEHHE BUI0B
110 MOP(OJIOTHUECKOMY KPUTEPHUIO»

0.5




16 Crpykrypa BHIa

17 BunooOpa3oBanue kak pe3yabTar
MHUKPO3BOJIIOLUH

18 CBs13b MUKPO?BOJIFOLIUM U STTUIAEMUOJIOTHUHI

19 MakposBosmtonus. [TaneonTonornyeckue
METO/Ibl U3YUYEHHMSI IBOTIOLUU

20 buoreorpaguiecknue MeToAbI H3y4EeHUS
HBOJIIOLIUU
OMOPHOTIOTHYECKUE U CPABHUTEIHHO-

21 MOp(hOIOrHYecKrue METOIbl U3YUECHUS
ABOJIIOLIUN
MonekynsapHO-reHETUUECKUE,

22 OMOXMMHYECKHE U MATEMaTUUYECKHE
METO/Ibl U3YUYEHHMSI IBOTIOLUN

23 OO111e 3aKOHOMEPHOCTHU 3BOJIOLUU

24 AnanTuBHas paguauus. HepaBHomepHOCTB
TEMIIOB 3BOJIIOLIUU

)5 HayuHble rUnoTessl IpOMCX0KIEHUS
JKU3HU Ha 3eMiie

26 JloHay4HBIE IPEACTABIEHUS O 3aPOKICHUU
KU3HU

7 OcHOBHBIE 3TaIbl HEOPraHUYECKOU
HBOJIIOLIAN

28 I'unoressl 3apoXKACHNS )KU3HU

29 HcTopus 3eMau 1 METOIbI €€ N3YUEHHUS. 0.5

JlaGopaTtopHas pabora «3yuenue u
OMMCAHUC NCKOIMACMBIX OCTATKOB JPCBHUX




OpPraHnu3MoB»

HavanbHble 3TaIbl OpraHnyecKou

30
ABOJIIOLIUU
31 OBOJIIOLUS DYKAPUOT
OCHOBHBIE 3TaIlbl BOJIIOIUH
1 pacturenbHoro Mupa. [Ipakruueckas
pabota «3yuenue ocoGeHHOCTEH 0-5
CTPOEHHSI paCTEHHUI pa3HbIX OTIEIOB»
13 OCHOBHBIE 3TaIlbl 3BOJIIOIMH KUBOTHOTO
Mupa
OBOJIIOLMS )KUBOTHBIX. [[pakTHueckas
34 pabota «M3yuyenue ocobeHHOCTEN 0.5
CTPOEHHUS TIO3BOHOYHBIX KUBOTHBIX)»
15 Pa3ButHe %u3Hu Ha 3emiie 110 3pam U
nepuoiam
16 MaccoBble BBIMUPaHHsI — 3KOJIOTHYECKHe
KPU3HCHI MPOIILIIOTO
37 CoBpeMEHHBIN KOJIOTMYECKUI KPU3HC, €TO
0COOEHHOCTH
13 CoBpeMeHHasl cucTeMa OpraHu4eCcKoro
Mupa
39 OCHOBHBIE CHCTEMaTUYECKHUE TPYIIIIBI
OpraHU3MOB
40 AHTpPOTONOTHS — HayKa O YEJIOBEKE
41 PazButne npeacrasiieHuit o
MIPOUCXO0KICHUH YEJIOBEKA
42 MecTo uenoBeka B CUCTEME 0.5




opranudeckoro mupa. JlaboparopHas
pabota «l3yuenue ocoOeHHOCTEH
CTPOCHHUSI CKEJIeTa YeIIOBEKa, CBA3aHHBIX C
NPSIMOXOKICHAEM

43 JIBrKy1ye cHiIbl aHTPOIIOT€HE3a

44 CooTHomieHue OUOIOTHYECKUX U
COLIMAJIbHBIX (PaKTOPOB B AHTPOIIOTEHE3E

45 OCHOBHBIE CTaJIUN AHTPOIIOTCHE3A

46 [TaneoreHerrka u najeoreHOMUKaA

47 DBOJIIOLIHS COBPEMEHHOI'O YEJIOBEKa
Yenoseueckue pacsl. [Ipakrnyeckas

48 pabota «3ydueHue 3KOJTOrHIeCKUX 0.5
aZlanTalui YeloBeKay

49 MeXTUCIUTUTMHAPHBIE METOIBI
aHTPOTIOJIOTHH

50 3apoxaCHUE U PA3BUTHE IKOJIOTHU
Mertonsl skonoruu. JlabopatopHas pabora

51 «M3ydyeHne METOI0B IKOJIOTHYECKUX 0.5
HCCIICTOBAHUID»

5 3HaueHue 3KOJOTHUECKUX 3HAHUM s
YesoBeKa

53 Okonorndyeckue HakTopsl
Abuotnyeckue pakropsl. CBET Kak

54 sKosiornueckuil gpakrop. JlabopatopHas 0.5
pabota «BrIsiBieHHE TPUCTIOCOOICHUIM '
OpPraHU3MOB K BIMSIHUIO CBETa»

55 Abuotnueckue (axropsl. Temneparypa 0.5




KaK SKOJIOTUYECKUH (haKTop.
JlaGopaTopHas pabota «BrisBienne
NPUCTIOCOOJICHUH OPraHU3MOB K BIIHSIHUIO
TEMIIepaTypbl»

AbGuotnyeckue pakropsl. BraxHocTh Kak
sKoJioruueckuil gaxrop. JlaboparopHas

56 1 0.5
paboTa « AHATOMHYECKHE OCOOEHHOCTH
pacTeHU U3 pa3HBIX MECT OOUTAHUS
57 Cpenpl 0OMTaHUs OPraHU3MOB 1
58 buonornueckne puTMbl 1
59 JKvznennsle popMbI OpraHU3MOB 1
60 buotnueckue pakTopbl 1
3HaueHne OMOTHUYECKUX B3aUMOICHCTBUI
61 JUIs1 CYILIECTBOBAHMSI OPraHU3MOB B Cpefie 1
oOuTaHus
2 DKOJOTHYeCKHEe XapaKTePUCTHKU |
MOMYJISILIUU
OcHOBHBIE TIOKa3aTEN TOMYJISAIUH:
63 YUCJIEHHOCTD, INIOTHOCTh, BO3pacTHas U 1
M0JIOBAsi CTPYKTypa
OCHOBHBIE TTOKA3aTENN MOMYJISIINN:
64 POXKAAEMOCTh, PUPOCT, TEMIT POCTA, 1
CMEpPTHOCTh, MUTpPAITUU
65 OKoJoruyeckasi CTpyKTypa MonyJisiuuu 1
66 JlnHaMuKa oMy Isuuu U €€ peryJisiius 1
67 KpuBble pocta YUCICHHOCTH MOMYJISIIHH. |

KpI/IBHe BBIDKMBaHUA




OKoJIoruyecKast HUIIa BUJa.

68 JlaGopaTtopHnas pabota «IIpucnocobnenus 0.5
CEMSTH PaCTEHHH K pacCEeNICHUI0»

69 Bup xak cucrema nonysisiui

70 3aKOHOMEPHOCTH TIOBEJCHUS U MUTPALIAA
KUBOTHBIX

71 Coo0111ecTBO OpraHu3MOB — OHMOIIEHO3

72 DKocHCTeEMA KaK OTKpBITask CUCTEMA

7 KpyroBopot BemecTs 1 MOTOK SHEPTUU B
HKOCHCTEME

74 OcHOBHBIE TIOKAa3aTEIN IKOCUCTEMBI

75 DKOJIOTUYECKUE MTUPAMUJIbI

76 N3meHeHus: coo0IIeCTB — CYyKIIECCUH

77 [IpupoaHbie 3K0CUCTEMBI. DKOCUCTEMBI
03ep U peK. DKOCUCTEMbI MOPEH U OKEaHOB

73 [IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI
TYHJIp, JIECOB, CTENEH, MyCTHIHb

79 AHTPOIIOT€HHBIE YKOCHUCTEMBI

20 Ypboskocucremsl. [IpakTudeckas padora 0.5
«3yuenue u onrcanue ypoo3KOCUCTEMBI» '
3aKOHOMEPHOCTH (POPMHUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
IKOCHUCTEMAX
MexaHu3Mbl BO3JICHCTBHS 3arpsI3HEHUN

%) pa3HBIX THIIOB HA CyOOPTaHU3MEHHOM,

OpPraHU3MEHHOM, MOIYJISITUIOHHOM U
HKOCHUCTEMHOM YPOBHSX




buocdepa — obmernmanerapHas 060109Ka

83 3emun

84 VYuenue B. U. Bepnanckoro o 6uocgepe

25 3aKOHOMEPHOCTH CYILIECTBOBaHMS
ouocdepsl

26 KpyroBopots! BemecTs u
OMOTEOXMMHUYECKUE ITUKITBI

%7 3oHanbHOCTH OUOoCcepbl. OCHOBHBIE
OMOMBI CyIIN

88 YcroituuBocts 6uocheps

89 OKOJIOTUYECKHE KPU3HUCHI U UX TPUYUHBI

90 BosneiicTBue uenoBeka Ha onochepy

01 AHTpPONOreHHOE BO3JEHCTBUE HA
PACTUTENIbHBIN U KUBOTHBIM MU

92 OxpaHa npupozsl

93 OCHOBHBIE TIPUHIIHITEI YCTOHYUBOTO
pa3BUTHA YEJIOBEYECTBA U MPUPOJIBI
PanyionansHO€ IpUpPOAONOIb30BAHUE U

94 COXpaHEHHE OMOJIOTHIECKOTO
pasHooOpa3us 3emiu

95 O6o00meHne no TeMe «MUKPOIBOIIOLHS U
€€ pe3yabTaTh»

96 O6o00meHne no reMe «MaKkpod3BOTIOIMS U
€€ pe3ynbTaThD)

97 O606menue no teme «IIpoucxoxaenue u

Pa3BUTHUC )XU3HU HA 3emue»




08 Oo6o00menue o Teme «IIpoucxoxneHne 1
YeJI0BEKa — aHTPOIIOTCHE3)

99 O06o01eHue Mo TemMe «IKOJIOTHS — HayKa O |
B3aWMOOTHOIICHUSX OPTaHU3MOBY

100 O06006menue mo reme «OpraHu3Mbl U cpefia |
o0uTaHUS

101 O606meHIEe 1o TeMe «DKOJIOTUS BUJIOB U I
MOITY AU

102 O6006mmenue no Teme «buochepa — |
rio0aibHast SKOCUCTEMAy

OBUIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME




ITPOBEPAEMBIE HA EI'D I1IO BUOJIOTMHA TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHUA OCHOBHOM OBPA30BATEJIBHOM ITPOT'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NMpoBepsieMoro
TpeOOBaAHMS

IIpoBepsiemble TPeOOBaHNUSA K NPEIMETHBLIM Pe3y/IbTaTaM OCBOCHHSA
OCHOBHOM 00pa30BaTeJIbHON MPOrPaMMbl CpeHEro 001ero
oOpa3oBaHus

ChopMUpPOBAaHHOCTh 3HAHUW O MECTE M POJIM OHMOJIOTHH B CHUCTEME
€CTECTBEHHBIX HayK, B (hopMupoBaHUU COBPEMEHHOI
€CTEeCTBEHHOHAYYHOW KapTHHBI MUPA, B IO3HAHUU 3aKOHOB MPUPOABI U
PELICHUH >KM3HEHHO BaXKHBIX COIUATBHO-3TUYECKUX, YIKOHOMUYECKUX,
9KOJIOTHYECKUX TPOOJIeM YeI0OBEUeCTBa, a TaKXkKe B PEIICHUH BOIPOCOB
PaIMOHATIHFHOTO MIPUPOJIOTIONL30BaHus, B (POPMUPOBAHNHN IICHHOCTHOTO
OTHOIICHHUS K MPUPOJE, OOLIECTBY, YETOBEKY; O BKIAAEC POCCUUCKUX U

3apyOEKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTHH

Bnanenue cucremoll 3HaHMH 00 OCHOBHBIX METOJaX HAy4HOTO
MIO3HAHUS, UCIOJIb3YEMBbIX B OMOJIOTMYECKUX HCCIEIOBaHMAX KHUBBIX
O0OBEKTOB M d3KOcHuCTeM (OIUCaHWe, W3MEpEeHue, MPOBEACHUE
HaOroieHuil); cnoco0aMHu BBISBICHHUS W OLIEHKHM AaHTPOINOTCHHBIX
W3MEHEHHI B IPUPOJIE.

YMeHue BBIIBUTaTh THUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIHHBIMU
cpeactBamu, (OpMyJHpys 1Lellb UCCIEAOBAaHMs, aHAJIU3UpPOBATh
MOJTYYECHHBIC PE3YJIbTATHI U JIEJIaTh BHIBOJIBI.

BbisiBieHHEe  3aBUCUMOCTH  MEXIY HCCIEIyeMbIMH BEJIWYMHAMU,
00BSICHEHUE TIOTYYCHHBIX PE3yJIbTaTOB U (DOPMYITUPOBAHHE BBIBOJIOB C

HCIIOJIb30BAHUCM HAYYHBIX HOHHTHﬁ, TCOpI/Iﬁ M 3aKOHOB

YMeHue BHajeTb CUCTEMOW OHOJOTMYECKMX 3HAHUM, KoTopas
BKJIFOYAET: OCHOBOIIOJAraromye OHOJIOTMYECKUE TEPMHUHBI U TIOHATHS
(K¥3HB, KJIETKA, TKaHb, OpraH, OPraHU3M, BUJ, TMOIYJISIKS, KOCHUCTEMA,
ouoreHo3, Ouocdepa; MeTaboIM3M, TOMEOCTa3, KICTOYHBI WMMYHHTET,
OuocuHTe3 Oenka, OWONONMMEPHI, JUCKPETHOCTb, CAMOPETYJISALHS,
CaMOBOCIPOU3BE/ICHUE, HACJIEICTBEHHOCTb, W3MEHYUBOCTb,
HHEPro3aBUCHUMOCTb, POCT U PA3BUTHE);

Ouosjoruueckue Teopuu: kierouHas Teopuss T. IlIBanna, M.
[lneitnena, P. BupxoBa; KJIOHAJIBHO-CEJIEKTUBHOrO HUMMyHHTeTa Il
Opnux, .M. MeunukoBa, XpoMOCOMHasi TEOpHUs HacieacTBeHHOCTH T.
Moprana, 3akoH 3apojsbiiieBoro cxoictsa K. bapa, sBomrormoHHas

teopuss Y. JlapBuHA, CHHTETHYECKAass TEOPHUS DSBOJIIOLUWU, TEOPUs




antporiorere3a Y. JlapsunHa; Teopusi OmoreorneHo3a B.H. Cykauépa;
yuenne H.M. BaBunoBa o meHTpax MHOTOOOpAa3usi M MPOUCXOKIICHHS
KylIbTypHbIX pacteHud, ydyenue A.H. CeepuoBa o0 myTix u
HarpaBJeHUsAX 3BoJronuy, yaeHue B.U. Bepnanackoro — o 6uocdepe);
3aKOHBI (eIMHOOOPAa3Hs MOTOMKOB IEPBOIO MOKOJICHUS, PacIleIICHHS
IIPU3HAKOB, HE3aBUCUMOrO HacjieloBaHMs Ipu3zHakoB ['. Mennens;
CLEIUICHHOTO HAacCJIEIOBaHUs IIPU3HAKOB W HAPYLICHUS CLEIUICHUS
reHoB T. MopraHa; TOMOJOTMYECKHMX PSJAOB B HACIEICTBEHHOM
m3menunBoct H.M. BaBuioBa; renetudeckoro paBHoBecus JIk.
Xapau u  B. BaiinGepra; 3apoasimeBoro cxoactsa K. bapa;
Ouorenernyeckuii 3akoH J. ['exkens, @. Mrosiepa);

IPUHLUIBI (YUCTOTHI FAMET, KOMIUIEMEHTApPHOCTH);

npasuina (MuHuMyma 0. JInOuxa, SKOJIOTMYECKON MUpaMHIbI YUCEIl,
O1OMacchl U SHEPTHH);

runotessl (koarepsatHoil AWM. Omnapuna, nepsuyHoro OyiboHa JIx.

Xonpaeitaa, mukpochep C. Doxkca, pudosuma T. Uek)

YMenue pemiaTe INOWCKOBBIC OHOJIOTHYCCKHUE 3aJa4l; BbIABIIATH
MPUYINHHO-CIICACTBCHHBIC CBiA3HU MCIKOY HCCIICAYCMbIMU
OMOJIOrHYECKUMHM O6T)eKTaMI/I, mnmpoueccaMu W ABJIICHUAMU, JOCJIATH
BbIBOJIbI M IIPOTHO3bI HA OCHOBAHHWU ITOJTYUCHHBIX PE3YJIbTATOB,

COCTaBJIATh I'CHOTHIIMYCCKHUE CXEMbl CKPCIIUWBAHHA JIA PAa3HBIX THIIOB
HaCJICAOBAHUA NPU3HAKOB Y OPraHU3MOB, COCTABJIATHL CXCEMbI IIEPCHOCA

BCHICCTB U DOHEPI'KU B SKOCUCTEMAX (HCHI/I IIUTaHMA, IIUIICBLIC CeTI/I)

YMeHue yCTaHaBIMBATh  B3aMMOCBS3M  MEXKAY CTPOCHHEM U
(GYHKUMSAMHU: OPraHOUIOB, KJIETOK pa3HbIX TKaHEW, oOpraHamMu H
CHUCTEMaMH OpraHOB y pAcTCHWH, JKMBOTHBIX W YEJIOBEKa; MEXKIy
sTaramMu oOMeHa BEIIECTB; 3TallaMH KJIETOYHOTO ITUKJIA U KU3HEHHBIX
IIUKJIOB OPTaHU3MOB; TalaMH SMOPHOHAIBHOTO Pa3BUTHUS; TEHOTUIIOM
u  ¢enoturnoMm, ¢eHoTunoM U (pakropamMu cpeabl  OOWTaHWS;
npoueccaM  SBOJIIOLMM; JIBWKYIIMMH CHJIAMH  aHTPOIIOT€HE3a;
KOMITOHEHTAMH Pa3JIMYHBIX 3KOCHCTEM U TPHUCIIOCOOJICHUSIMH K HHUM

OpTraHnu3MOB

YMeHue BBIICISATh CYIIECTBCHHBIC TPU3HAKH:

CTPOCHUSA BHUPYCOB, KIICTOK MPOKAPUOT U 3YKApPUOT, OAHOKIICTOYHBIX U
MHOTOKJICTOYHBIX OPTaHU3MOB, BHJIOB, OMOT€OIICHO30B, SKOCHCTEM H
Ouocdeppl; CTpPOEHUS OpPraHOB W CHCTEM OpPraHoB PaCTEHUH,
JKUBOTHBIX, YEJIOBEKA; MPOIIECCOB JKU3HEAEATEIILHOCTH, IPOTEKAIOITIX

B OpraHusmMax paCTeHI/II\/'I, JKHUBOTHBIX H 4YCJIOBCKA, OMOJOrHYECKUX




mpoieccoB: oOMeHa BemecTB (MeTabonu3Mm), uHopManuu U
MIPEBPAICHHUS YHEPTHH, OPOKCHHS, aBTOTPO(HOTO U TeTepoTpO(HHOTO
TUNIOB MHTaHUs, (OTOCHMHTE3a M XEMOCHHTE3a, MHTO3a, Meio3a,
raMeToreHesa, AMOpHOTeHe3a, MOCTIMOPHOHAIBFHOTO  Pa3BUTHS,
pPa3MHOXKEHUS, HHIUBUIYaIbHOTO PAa3BUTHUS OpraHu3Ma (OHTOTeHe3a),
B3aUMOJICHCTBUSL TEHOB, TETEPO3UCa; JCHCTBUH HMCKYCCTBEHHOTO
oTOOpa, CTAaOWIM3UPYIOIIETO, JBIDKYIIETO W Pa3pbIBAIOLIETO
€CTeCTBEHHOTO OTOOpa; aJJIONATPUYECKOTO H  CHUMIIATPHYECKOTO
BHUJI000pa30BaHUs; BIMSHUAS JBIDKYIIUX CHJI ABOJIIOIMHA HAa TEHO(POH
MOMYJISIIIAK;, TIPUCTIOCOOICHHOCTH OPraHU3MOB K cpelie OoOHWTaHus,
Yepe/oBaHMs HAINPaBICHUN HBOJIOIUHN, KPYroBOPOTa BEIIECTB U

IMOTOKAa S3HCPTHUU B SKOCUCTEMAX

ChopMupoBaHHOCTb YMEHMS BBIAEIATH CYLIECTBEHHBIE MPU3HAKU
BUPYCOB, KJIETOK MPOKAapUOT U JYKApUOT; OJHOKJIETOYHBIX U
MHOTOKJIETOUYHBIX OPTaHU3MOB, BUIOB, OMOTEOLIEHO30B U IKOCHUCTEM;
0COOEHHOCTH NPOLECCOB OOMEHA BEIECTB M MPEBpAILEHHs SHEPIUU B
KJIeTKe, (OTOCHHTE3a, IJIACTUYECKOTO M HHEPreTHYEcKOro oOMeHa,
XeMOCHHTEe3a, MMHTO3a, Meio03a, OIUIOJIOTBOPEHUS, pa3BUTHI U
Pa3MHOXKEHHUS, UHJMBUIYaJbHOTO Pa3BUTHUSl OpraHu3Ma (OHTOTEHe3a),
60pbOBI 32 CyILIECTBOBAHHE, €CTECTBEHHOIO 0TOOPa, BU000pa30BaHus,
MPUCIIOCOOJICHHOCTH OPraHu3MOB K cpele OOWTaHMs, BIMSHUSA
KOMIIOHEHTOB 3KOCHUCTEM, aHTPOIIOTEHHBIX U3MEHEHHUI B 3KOCUCTEMAX
CBOEH MECTHOCTH, KPYrOBOPOTa BEILECTB U MPEBPAIICHUS SHEPrUU B

ouocdepe

VYmenue UCIOJIb30BaTh COOTBETCTBYIOIIHE apryMeHTHI,
OMOJIOTHYECKYI0 TEPMUHOJIOTUIO W CHMBOJMKY JUIS JOKa3aTelbCTBA
poAacTBa OPraHUu3MOB pPa3HbIX CHCTCMATHYCCKUX T'PYIII; B3aHMMOCBIA3H
OpPraHM3MOB U CpeAbl OOWTaHMSA; EJUHCTBA YEIOBEYECKHX pac;
HEOO0XOMMOCTH 370pOBOr0 00pasa KM3HHU, COXPAHEHUs pa3HOOOpa3us
BUJIOB M DKOCHUCTEM KaK YCIIOBHS COCYILIECTBOBAHUS MPUPOIBI H

YCJI0BCUCCTBA

YMeHHe KpUTHYECKH OICHHWBaTh WHGPOpPMALKI0 OHOIOTHYECKOTO
COJIepXKAHUA; MHTEPIPETUPOBATh ITUYECKUE ACIEKThl COBPEMEHHbIX
HCCIICIOBaHUM B ouooruu, MCIUITHIHE, OHMOTEXHOJIOTHH;
paccMaTpuBaTh rino0ajibHbIE 9KOJIOTUYECKUE poOIeMbl
COBPEMEHHOCTH, ()OPMHPOBATH 1O OTHOLICHHWIO K HUM COOCTBEHHYIO

IMO3UIITMIO




IHEPEYEHD 9JIEMEHTOB COAEPKAHMUSA, IPOBEPAEMbBIX HA EI'D 110 BUOJIOI'NHA

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

buoiorus kak Hayka. JKuBble CUCTEMBI U UX U3YUYECHHUE

1.1

CoBpeMeHHass OMOJIOTHSI — KOMIUIEKCHAsi Hayka. bronorndyeckne Haykd M M3ydaemble UMU TpoOieMbl. DyHIaMeHTaIbHEIE,
NPUKJIAIHBIE U TIOMCKOBbIE HAyYHbIE HCCIIEI0OBAHUS B OUOJIOTUH.

3Hauenue Ouosiornd B (OPMUPOBAHMM COBPEMEHHOM €cTeCTBEHHO-HayuyHOW kapTuHbl Mupa. [Ipodeccun, cBsizaHHble C
Ouonorueil. 3HadeHWe OWONOTMM B MPAKTUYECKOM JIEATENIbHOCTH YEJIOBEKa: MEIUIIMHE, CEJIbCKOM XO3AHCTBE,

MMPOMBIINIJIICHHOCTH, OXpPAaHC IMTPHUPOIbI

1.2

KuBble cuctembl Kak TpeaMer wulyudeHuss Owuonoruu. CBOWCTBA JKMBBIX CHCTEM: EIUHCTBO XHUMHYECKOTO COCTaBa,
JUACKPETHOCTh U LEJIOCTHOCTb, CIOXHOCTb M  YHOPAJOYEHHOCTb  CTPYKTYpPbI, OTKPBITOCTb, CaMOOpraHU3alus,
CaMOBOCIIPOM3BEICHUE, PA3/IPAKUMOCTh, I3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alvu >KUBBIX CUCTEM: MOJEKYJSPHBIM, KIETOYHBIM, TKAHEBBIA, OPraHU3MEHHBIN, MOMYJIALMOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMoreorieHoTHUeCKHi), Onochepnsniit. [Ipomecchl, mpoucxoasmmme B KUBBIX cucTeMax. OCHOBHBIE TTPU3HAKH

*uBoro. JKH3Hb Kak (hopMa CyIIeCTBOBaHUSI MaTEpPUU

1.3

Metoasl Ouonorumueckoid Hayku. HabmiomeHuwe, u3MepeHue, SKCIEPUMEHT, CHCTeMaTu3alus, MeTaaHanu3. [loHsTtne o
3aBUCHUMOM M He3aBUCMMOW TmepeMeHHo#l. [lnmanupoBanue »skcrepumenTa. [loctaHoBka u mpoBepka runote3. Hymepas
runore3a. [lonarue BeIOOPKU U €€ T0CTOBEpHOCTh. Pa3bpoc B Guonormueckux naHHbIX. OleHKa JOCTOBEPHOCTU MOTYyUYEHHBIX

PE3YyJIbTATOB. HpI/I‘lI/IHI)I HUCKAXXCHU PE3YyJIbTAaTOB SKCIICPUMCHTA. IloHsTHE CTAaTHCTHYECKOTO TECTa

Kietka xak Ouonorudeckas CUCTEMA

2.1

Knerka — cTpykrypHO-(pyHKIIMOHaNbHAsS enuHuIa KuBOTO. McTopus otkpeitusa kietku. Padorer P. I'yka, A. JleBenryka.
Knerounas teopus (T. [LlIBann, M. llInetinen, P. Bupxos). OCHOBHBIE MOJIOKEHHUS COBPEMEHHOM KJIETOYHOMN TEOPHH.
MeTopl MOJIEKYJISIPHOM M KJIETOYHOM OMOJIOTMU: MHUKPOCKOMUS, XpoMarorpadus, 371eKTpodope3, MEeToJl MEUYEHbIX aTOMOB,

muddepeHranbHoe HeHTPUPYTUpOBaHNUE, KyIbTHBHPOBAHUE KIETOK




2.2

XUMHUYECKUH COCTaB KIETKU. Makpo-, MUKPO- U YJIBTPAMUKPOAJIEMEHTHI. Boia 1 €€ ponb Kak pacTBOPUTEINS], peareHTa, yuyacTue
B CTPYKTYPUPOBAHUH KIIETKH, TEIJIOPETYISIIMA. MUHEpallbHbIE BELECTBA KIETKU, UX Ouosornyeckas pojb. Poib KaTHOHOB U
AQHUOHOB B KJICTKE.

buonornueckue nomumepsbl. benku. AMUHOKHCIOTHBIM cocTaB OenkoB. CTpykTypbl OenkoBoil Mousekynbl. llepBuunas
CTpyKTypa Oenka, menTuaHas CBs3b. BTopwuHas, TpeTWdHas, 4eTBepTHUYHAas CTPYKTypbl. JleHarypanus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkoB. bruonornueckne pyHKIIUN OCIKOB.

VYrneBoasl. MoHOCaxapupl, TUcaxapuabl, OJIMTrocaxapuasl U noaucaxapuapl. OOmui miaH CTpOeHUs M (PU3UKO-XUMHUECKUE
CBOIiCTBa yrieBoaoB. buonorndeckue GyHKIMH yTIE€BOIOB.

Jlununer. T'uapodunbHo-ruapodoOHbie cBoiicTBa. Kiaccuduxanus nununos. Tpurnuuepunsl, ¢ocdonunuasl, BOCKH,
crepousibl. buonornueckue QyHKimu aunuaoB. OOmme cBoicTBAa OMOIOIMYECKHMX MEMOpaH — TEeKy4decTh, CIOCOOHOCTh K
CaMO03aMbIKaHHIO, TOJIYIIPOHHUIIAEMOCTb.

Hyxneunossie kuciotel. JJTHK u PHK. Ctpoenue nykienHoBbix kucioT. Hykneotuasl. [lpuHinmm KoMIIEMEHTApHOCTH.
ITpaBuno Yapradda. Crpykrypa JJHK — aBoitHas crimpans. Mectonaxoxaenue u ononornueckue ¢pynknuu JJHK. Buner PHK.
®yukiuu PHK B knetke.

Crtpoenune monekynbl AT®. Makposprudeckue cBsizu B monekyine AT®. buonornueckue pynkuun ATD. BoccTtanoBneHHbIS
nepeHocurku, nx Gyuknun B kieTke. CexkBennpoBanue JJIHK.

CrpykrypHast Ouosiorusi: OMOXMMHUYECKHE M OMO(pHU3UYECKHE HCCIIEAOBAaHUS COCTaBa W IPOCTPAHCTBEHHOW CTPYKTYPHI

OMOMOJIEKYT

23

THIbI KIIETOK: dyKapHOTHYECKask M MpokapuoTHdeckas. CTpyKTypHO-(QyHKIIMOHATEHBIE 00pa30BaHMS KIETKH.

Crpoenue mpokapuoTHueckoil kietku. Kiietounas crenka Oaktepuil u apxeil. OCOOEHHOCTH CTpPOEHHs TeTepOoTpOo(HON MU
aBTOTPO(PHON MPOKAPUOTUYECKUX KIIETOK. MeCTO U pOoJIb MPOKApUOT B OUOIIEHO3AX.

Crpoenne u (yHKIIMOHHUpOBaHME SyKapuoTHUeckoil kieTku. [lnasmarmueckas memOpana (rasmanemma). CTpykTypa
IUIa3MaTHYecKO MeMOpaHbl. TpaHCIIOPT BEIIECTB Yepe3 IUIa3MaTHUeCKyt0 MeMOpaHy: nmaccuBHbIN (Iuddysus, odaerdy€éHHas
i Qy3us), aKTUBHBINA (TIEPBUYHBIA U BTOPUYHBIN aKTUBHBIA Tpancnopt). [lomynporunaemocts MeMOpanbl. Pabota HaTpwmii-
KaJMeBOT0 Hacoca. DHJOLUMTO3: MUHOLMTO3, daronuro3. Jk3o1uto3. Kinerounas crenka. CTpykTypa U (pyHKIMM KJIETOYHOMN

CTEHKH pacTeHuil, rpu0oB.




[Murornazma. Lluro3ons. Lutockener. J[Buwxkenue nuromiazMel. OpraHouas! KieTkd. OnHOMeMOpaHHbIE OPraHOUAbI KIETKHU:
sHnorazmarndeckas cetb (JI1C), anmapat oK, TM30COMBI, UX CTpoeHre M (PyHKIMH. B3anMocBs3h 0qHOMEMOPaHHBIX
opraHouJioB kietkd. CTpoeHHe TpaHyJsIpHOTO peTukyiyma. CHHTE3 pacTBOPUMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH.
['maaxuii (arpaHyssipHbIi) SHAOIUIA3MaTHUEeCKU peTHKy TyM. CekpeTopHast pyHKIMs anmnapaTa ['onbmxu. TpaHcnopt BemiecTB
B KJIeTKe. Bakyonu pactutenbHbIX KieToK. Kinerounsiit cok. Typrop.

ITosryaBTOHOMHBIE OPTaHOUABI KIETKH: MUTOXOHIPUH, TUIACTUIBL.

Crpoenre W (QYHKIMHM MHUTOXOHIpUHA W TUiacThj. [lepBHYHBIC, BTOPUYHBIE M CJIOXHBIE IJIACTUABI (POTOCHHTE3HPYIOIIUX
AYKapuoT. XJI0POIIaCcThl, XPOMOIUIACTBI, JIEUKOIIACTHI BBICIIUX PACTEHUN.

HememOpannbie opranon sl kiietku CtpoeHue u GyHKIMKA HeMeMOPaHHBIX OPraHOUIOB KieTKH. Pubocombl. MUKpo(UIaMEHTBI.
Mpelmeunsle Ki1eTkd. Mukpotpy6ouku. Kierounsiii neHtp. CTpoeHue M JBHXKCHHE >KTYTHKOB M pECHHYEK. MHKpOTPYOOUKH
uuToruiasmMel. LleHTpruoms.

Anpo. OOGonouka sapa, XpOMATHH, KapHOIUIa3Ma, SAPBINIKK, WX CTpPOCHHWE M (QYHKUMHU. SInepHbI OENIKOBBIM MaTpHUKC.
[TpocTpaHcTBEHHOE PACOIOKEHNE XPOMOCOM B HHTEepGha3HOM sifipe. benku XxpoMaTHHA — TUCTOHBI.

Knerounsie BiitoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK 3YKapHOT (pacTUTENbHOM, )KUBOTHOM, TPHOHOIT)
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AcCUMMIISIIIMA U AUCCUMUIISLMS — JBE CTOPOHBI MeTabonu3ma. Tumbl oOMEHa BELIeCTB: aBTOTPOGHBIA M TeTepoTpOodHBIN.
VYyactue kucimopoga B OOMEHHBIX IpoIleccax. DJHEpreTudeckoe obecredeHue KieTku: mnpeBparieHue AT® B 0OMEHHBIX
nporeccax. DepMEHTATUBHBIN XapaKTep PEeaKIHii KJIETOYHOro MeTabonu3Ma. DepMEeHTHI, UX CTPOCHHE, CBOMCTBA U MEXaHU3M
neiictBust. Kopepmentsl. OTianuuns pepMEeHTOB OT HEOPraHUYECKUX KaTalln3aTopoB. benku-akTuBaTopbl U OEIKU-UHTHOUTOPBHI.
3aBHCUMOCTH CKOPOCTH (DEPMEHTATHBHBIX PEAKIUI OT pa3IMYHbIX (DAaKTOPOB.

[TepBUYHBIHM CUHTE3 OpraHMYecKUX BellecTB B kieTke. Porocuntes. Poib xyopomiactos B nporecce porocunre3a. CBeToBas U
TemMHOBasi (as3bl. [IponykTuBHOCTH (hoTOCHMHTE3a. BiusHue paznuuHbIX (AKTOPOB HAa CKOPOCTh (HOTOCHMHTE3a. 3HAuYEHUE
dboTocuHTE3A.

Xemocunre3. PazHooOpaszue opraHu3MOB-XeMOCHHTETUKOB: HUTPUPUIMPYIOIHe OakTepuH, jkeiae300akTepun, cepoOaKkTepuH,
BOJIOPOJIHBIE OaKTepuu. 3HAaUEHUE XEMOCHHTE3A.

AHa’poOHbIe oOpraHu3Mmbl. Buasl Oposkenus. IIpoaykTel OpoXKeHHSI M WX HCIOJb30BAHHE YENOBEKOM. AHa’pOOHbBIE

MUKPOOPraHU3MbI KaKk 00BEKThl OMOTEXHOJIOTUHU U BO30yAUTENH OO0JIE3HEH.




AdpOoOHBIC OpPraHWU3MBL. JTambl JHEpPreTHUeckoro ooOmeHa. [loaroroBuTenbHBIA ATam. [THKOMM3 — OECKHCIOPOIHOE
pacIIeTyieHHE TIIFOKO3bI.

buonornueckoe OKHUCIIEHHE, WIM KIETOYHOE JbIXaHue. Poib MHUTOXOHApPHUII B mpoleccax OHOJOTMYECKOTO OKHCIICHUS.
Huxmmueckune peaknun. OxucnurensHoe ¢ochopunupoBanue. [IpenmymiecTBa a’poOHOTO MyTH OOMEHA BEIIECTB TEpPe.T

aHadpOOHBIM. D(PPEKTUBHOCTH IHEPTETHUECKOTO0 0OMEHa

2.5

Peakunn MarpuuHOoro cuHte3a. IIpyMHIMII KOMIUIEMEHTApPHOCTH B PEAKIMSIX MATPUYHOTO cuHTe3a. Peanmsanus
HacJIEACTBEHHON MH(popMauuu. ['eHeTnueckuil koj, ero coictBa. TpaHckpunuus — matpuusblii cuHTe3 PHK. ITpunnumne
TPAHCKPHUIILUU: KOMIUIEMEHTApPHOCTb, AHTHUIIAPAJUIEIbHOCTb, AaCUMMETpPUYHOCTh. TpaHciAuus u €€ JITambl. YdacTue
tpancnoptHeix PHK B OunocunTese Oenka. YcnoBusi OuocunTeza Oenka. KoaupoBanume amuHOkHciIOT. Pons pubocom B
OuocuHTese Oelka.

Opranu3anus TeHOMa y IPOKapuoT U 3yKapuoT. Peryssuus akTUBHOCTH I'eHOB y mpokapuoT. ['unores3a onepona (P. XKakoo,
K. Mano). Perynsuus oOMeHHBIX Npo1ieccoB B KieTke. KieTouHblil romeocTas.

Bupycsl — HekneTouHble pOpMBI JKU3HU U OoONUratHele napasutel. CTpoeHHe MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB,
OaxTepuodaros.

BupycHsle 3a005eBanus yenoBeka, KUBOTHBIX, pactenuid. CITN/], COVID-19, counanbHble U MeIUIIMHCKUE TIPOOIeMbI

2.6

Knerounsiii nuki, ero nepuoasl u peryisaius. Martepdaza u muto3. OcOOEHHOCTH MPOIECCOB, NMPOTEKAIOIINUX B MHTEpdase.
[TonroroBka kieTku K jAeneHuto. llpecuHTernueckuil (IMOCTMUTOTUYECKHI), CHUHTETHUYECKMH M IOCTCUHTETUYECKHUI
(MpeMUTOTUYECKUI) TeproIbl HHTEP(PA3BI.

Marpuunsbiii cunte3 JJHK — permmukanus. [Tpunuuns! perumkanun [JTHK: koMImeMeHTapHOCTD, TOTYKOHCEPBATUBHBINA CUHTES,
aHTUnapaienbHocT. Mexanu3m  perumkanuu  JIHK. Xpomocombl. CrpoeHne xpomocoM. Tenomepsl M Tesomepasa.
XPpOMOCOMHBIN HAOOp KJIETKU — KapUOTHI. J[MTIJIOMIHBIN M TarIONMJIHBIA HAOOpPhI XPOMOCOM. ['OMOJIOTHYHBIE XPOMOCOMBI.
I1osoBBIE XPOMOCOMBI.

Henenune knetkn — mMuto3. CTaiuu MHTO3a M MPOUCXOJALIME B HUX Ipouecchl. Tumbsl muto3a. KapuokuHe3 M LIMTOKHHES.
buonornueckoe 3HaueHue MHTO3a. Perynduus MUTOTHYECKOro LUKIA KiIeTkH. [Iporpammupyemasi kierouHass THOenb —
aronTo3.

qDYHKI_[I/IOHaJ'[BHaH I'€HOMHKA




Opraau3m Kak OHOJIOTHYECKas CUCTEMa

3.1

OnHOKIIETOYHBbIE, KOJOHUAIbHBIE, MHOTOKJIETOYHbIE OPTaHU3Mbl 1 MHOTOTKaHEBbIE OPTaHU3MBI.

@®opmbl pa3MHOKEHHUS OpPraHU3MOB: Oecronoe (BKJlOYas BEreTaTUBHOE) M ToJjoBoe. Buupl 0ecrnonoro pa3MHOXKEHHS:
MOYKOBAHUE, CIIOPYJIALHS, (hparMeHTaIHs, KIOHUPOBAHHE.

[TonoBoe paszmHoxkenue. llonoBbie kineTku, wunm ramerbl. Meio3. Craguum Meio3a. [loBeneHne Xxpomocom B MeHO3e€.
Kpoccunrosep. bruonornyecknii cMbICa MEN03a U II0JIOBOTO IIpouecca. Meno3 1 ero MecTo B )KU3HEHHOM LIUKJIE OPraHU3MOB.
ITpenzaponpimieBoe pa3zButHe. ['ameroreHes y »kMBOTHbIX. [lonoBble kene3sl. OOpa3oBaHHE M pPa3BUTHE MOJIOBBIX KIETOK.
Crniepmatorenes u ooreHe3. CTpoeHHE MOJIOBBIX KiIeTOK. OIUIOOTBOPEHNE W AIMOPHOHATIBHOE pa3BUTHE KHUBOTHBIX. CIIOCOOBI
OILIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOE pa3BUTHE OpraHu3MoB (oHToreHe3). Craauu sMOpHOreHe3a >KMBOTHBIX (Ha mpumepe JSrymku). JpobineHue.
Tumel npobaenus. OcoOEHHOCTH APOOJICHUST MIIEKONMMTAIOIUX. 3apOABIILIEBbIE JIUCTKH (TacTpyJsaius). 3aKiajKa OpraHoB U
TKaHel W3 3apOoJBIIIEBHIX JMCTKOB. B3auMmHOe BiIMsHHME 4YacTel pa3BUBAIOILEroCs 3apoibliia (3MOpPHOHAIbHAS MHIYKLUS).
3akyaika IjIaHa CTPOEHHUS KMBOTHOTO KakK pe3yibTaT MEpapXMUYECKUX B3aUMOJEHCTBUM I'eHOB. BiusHue Ha sMOpHOHAIBHOE
pa3BUTHE PA3TUYHBIX (PAKTOPOB OKPY’KAIOIIEH Cpe/bl.

Poct u pasButne xuBoTHbIX. [locTamOpuonansHel niepuoa. [lpsmoe u Henpsimoe pa3Butue. Pazputne ¢ Meramopdo3om y
0eCro3BOHOYHBIX UM TO3BOHOYHBIX KMBOTHBIX. bHONOrnyeckoe 3HaYeHHE TPSAMOrO M HENPSMOrO pa3BUTHs, HX
pacrpocTpaHeHue B Ipupoje. Tumel pocra XKHUBOTHBIX. PakTOpbl PETyJSLMM pocTa >KUBOTHBIX M yenoBeka. Craguu
NOCTAMOPHUOHATIBHOTO PAa3BUTHS Y )KUBOTHBIX U yesioBeka. [leproibl oHTOTeHe3a YenoBeKa.

PasMHoxeHMe u pazButue pacteHuil. ['amerodur u cnopodur. Meiio3 B KU3HEHHOM LiuKie pacTeHHi. O6pa3zoBaHue CHOp B
nmpoiiecce Mmeio3a. [amertorene3 y pacreHuil. OIUIOZOTBOpEHHWE U Pa3BUTHUE PACTUTENIBHBIX OpraHu3MoB. JIBoitHOe
OIJIOJIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE CEMEHH. MeXaHHU3Mbl PEryJIsILUU OHTOTE€HE3a y PaCTeHUN

" ) KUBOTHBIX

3.2

I/ICTOpI/ISI CTAHOBJICHUA W Ppa3BUTUA I'CHCTHKU KaK HayKH. OCHOBHBIC T'CHCTUYCCKHE MHOHATHS W CHUMBOJLI. | OMOJIOrMYHEIC
XpOMOCOMBI, aJJICJIbHBIC TCHbI, QAJIbTCPHATHBHBLIC IIPU3HAKU, HOMHHaHTHBIﬁ u peHeCCHBHBIﬁ IIPpHU3HAK, TI'OMO3UI0Ta,
reTepo3urora, 4YucTasd JIMHUA, FI/I6pI/II[I)I, T'CHOTHII, (beHOTI/IH. OcHoBHBIE METOAbI TCHCTUKH: FI/I6pI/I[[OHOFI/I‘I€CKI/II\/'I,

OuTOoJIOr quCKHﬁ, MOHCKyanHO-FeHCTI/I‘leCKI/Iﬁ




3.3

MomnorubpunHoe ckpemmbanue. IlepBbiil 3akoH MeHzenst — 3aKoH €AMHO00pa3us TMOpUA0B nepBoro mnokoseHus. Ilpasuio
JOMHUHHpOBaHMs. BTopoil 3akoH MeHzens — 3akOH paclleIuleHHus Mpu3HaKoB. lluronornueckre OCHOBBI MOHOTHOPUIAHOIO
cKkpemuBaHud. ['unoresa 4uCTOTHI raMer.

AHanuzupytoiee ckpeuiuBanue. [IpoMexyTouHblil XapakTep HacleoBaHUA. PaciienseHue NpU3HAKOB MpPU HEMOJIHOM
JIOMUHUPOBAHNH.

Jurndpunnoe ckpeuBanue. Tpetuit 3akoH MeHJens — 3aKOH HE3aBHCHUMOIO HacleloBaHMs IpU3HAKoB. Lluromorunueckue
OCHOBBI TUTHOPUIHOTO CKPEIUBAHUSI.

CueruieHHoe HacnenoBaHue npu3HakoB. Pa6otel T. Moprana. CuensieHHOe HacjelOBaHWE I€HOB, HapyIIEHUE CLETUICHHS
MEXy FeHaMU. XpOMOCOMHasl TEOPHsI HACJIEICTBEHHOCTH.

I'enetuka mosa. XpOMOCOMHBIH MEXaHU3M ONPENENIEHUS Mojla. AyTOCOMBI M TIOJOBBIE XPOMOCOMBI. ['OMOrameTHell u
reTeporaMeTHbIN NoJI. ['eHeTHueckas CTpyKTypa MOJIOBBIX XpoMocoM. HacnenoBanue Npu3HaKOB, CLHETUIEHHBIX C ITOJIOM.
I'enotunn kak wnenoctHas cucreMa. llnelorponuss — MHOMKECTBEHHOE JEWCTBUE TIeHa. MHOKECTBEHHBIM —aJUICIIU3M.

BSaHMOHeﬁCTBHC HCAJIJICJIbHBIX I'CHOB. KOMHJ’IGMCHTapHOCTB. Onmcras. HOJ'II/IMCpI/ISI
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B3aumopeiictBue reHotuna M cpensl npu  GopMupoBaHuu  (eHoTHa. V3meHunBOCTh mpu3HakoB. KadecTBeHHblE U
KOJINYECTBEHHBIE IIPU3HAKU. BUIbI N3MEHYMBOCTH: HEHACIICICTBEHHAs U HACIICICTBCHHAS.

Monundukaiionsas ©3MeHYMBOCTb. Posib cpenbl B (hopMupoBaHUN MOAN(DHUKALMOHHON n3MeHuYnBoCcTH. HopMa peakuuu npusHaka.
Bapuanmonssiii psin u BapuarpionHast kpusast (B. Moranncen). CoiicTBa MOAN(DHUKAIMOHHONW H3MEHYHBOCTH.

I'enoTunuyeckass H3MeHUMBOCTh. (CBOWCTBA T'E€HOTMIIMYECKOM HM3MEHYMBOCTH. BuHAbl TI'€HOTUNMYECKONM W3MEHUYMBOCTH:
KOMOWHATUBHAS, MyTaI[IOHHAS.

KomOunatuBHas u3MeHYMBOCTb. Mel03 M IMOJOBOM IMpOLeCC — OCHOBAa KOMOMHATUBHOM W3MEHYMBOCTU. Poiib KOMOMHATHBHOM
M3MEHYMBOCTHU B CO3/IaHMM T€HETUUECKOTO pa3HOOO0pasus B Mpeeax OHOTO BHIA.

MyTannoHHasi U3MEHYMBOCTb. Bubl MyTaluil: TeHHbIE, XPOMOCOMHBIE, FeHOMHbIE. CIIOHTaHHBIE U MHAYLIMPOBAaHHbBIE MYTAaLUH.
SnepHele 1 nuTOILIa3MaTndecKue Myranuyd. CoMaTHYECKUE U NOJIOBbIe MyTalyu. [IprdnHbl BOZHMKHOBEHH MyTauuid. MyTareHsl
U UX BJIMSHME HAa OPraHU3Mbl. 3AKOHOMEPHOCTH MYTALMOHHOI'O IMpolecca. 3aKOH TOMOJIOTHUYECKUX PSAJOB B HACIIEJCTBEHHOU

U3MCHYHNBOCTH (HI/I BaBI/IJ'IOB). BHeHI[epHaH HU3MCHYHNBOCTDb U HACJICACTBCHHOCTD

3.5

KapI/IOTI/IH YCIOBCKa. MG)K)IyHaPOJIHaSI mporpamMma MCCJIICAO0BaHUA I'€CHOMA YCJIOBCKA. MCTOJII)I HN3YUCHUA IT'CHCTHUKU YCJIOBCKA:




FeHCaJIOFH‘IeCKHI;'I, 6J'II/13HGI_IOBBII71, LII/ITOFeHeTPI‘IeCKI/Iﬁ, HOHYJ'IHHI/IOHHO—CTaTHCTHHeCKHﬁ, MOJ'ICKy.]'ISIpHO-FeHCTI/I‘-ICCKI/Iﬁ.
COBpeMCHHOC OMpEACIICHUC I'CHOTUIIA: ITOJTHOTCHOMHOC CCKBCHHUPOBAHUC, TCHOTHUIIMPOBAHUEC, B TOM YHCJIC C ITOMOLIBIO HHP-
a"anu3a. HacioencTtBeHHBIE 3a00JieBaHUs 4YelioBeKa. | eHHbBIC U XPOMOCOMHELIC OoJie3Hu yeaoBeka. boie3nu c HaCJIEJICTBEHHOMN
npeapacIIOIOKEHHOCTEIO. 3HaueHNe MG)II/IHPIHCKOﬁ TCHETUKN B MNPCAOTBpaAlICHUN W JICUCHHUU TI'CHCTUYCCKUX 3a00JIeBaHUH

yegoBeKka. CTBOJIOBBIE KIIETKU

3.6

JlomecTukanus U cenekius. 3apokKIeHUe celeKuuu U Jomectukanuu. Yuenne H.M. BaBuioBa o 1eHTpax NpOUCXOXKIEHUS U
MHOT000pa3us KyJbTYPHBIX pacTeHH. Posib ceneKum B CO3JaHNN COPTOB PACTEHHUI W MOPOJ >KMBOTHBIX. COpT, MOPOa, ITaMM.
3aKOH rOMOJIOTHUECKHUX PAIOB B HAacleACTBeHHOM m3MeHunBoct H.M. BaBunosa, ero 3HaueHue AJ1si CEJICKIIMOHHON PaOOTHI.
MeTtopl ceneKInOHHOM paboThl. ICKyCCTBEHHBIN 0TOOP: MAaCCOBBIM M MHAMBUAYATbHBIN. JTallbl KOMOMHAITMOHHOMW CEJICKITHH.
HcnpiTanue mpousBoAuTeNeil Mo moToMcTBY. OTOOp MO T€HOTUIY C MOMOIIBIO OIEHKH (EHOTHIA TIOTOMCTBA M OTOOp IO
TEHOTHUITY ¢ ToMonIbto aHanu3a JJHK.

HcKycCcTBEHHBI MyTareHe3 Kak METOJl CEJIEKIIMOHHON paloThl. PanuanvoHHBI M XUMHYECKHH MyTareHe3 Kak HMCTOYHHK
MyTallui y KyJIbTypHBIX (OpM OpraHuzMoB. Mcrnonb3oBaHre TEHOMHOTO PEIaKTUPOBAHUS U METOA0B pekoMOuHaHTHBIX JITHK
JUISL TIOJTYYEHHSI MCXOAHOTO MaTepHalia I CEJICKIUH.

[Tomyuenne monuIUIONAOB. BHYTpHBHIOBasS THOpHIM3aIHs. BIM3KOPOICTBEHHOE CKpElMBaHKe, WM HHOpUIMHT. HeponcTBeHHOE
CKpelMBaHue, Win ayTopuauHr. ['erepo3uc u ero npuuuHbl. Vcnonb3oBanue rereposuca B cenekimn. OtnanéHHas ruOpuaus3anys.

[Ipeononenre OECILIOANS MEKBUIOBBIX THOPUIOB. JIOCTHIKEHHUS CEIIEKITN PACTCHHIA 1 YKUBOTHBIX

3.7

OOBeKTHI, UCIONB3YEMble B OMOTEXHOJOTHH, — KJIETOUHBbIE M TKAaHEBBIE KYyIbTYPbl, MUKPOOPTaHU3MbI, UX XapaKTEPUCTHKA.
TpamumonHass OMOTEXHOJIOTHS: XJICOOTEUEHHUE, TOTYUYCHHE KHUCIOMOJIOYHBIX MPOIYyKTOB, BHHOAEINE. MUKPOOHOIOTUYECKUI
cuHTe3. OOBEKTHI MUKPOOHONOTHYECKHX TexXHONMOruil. [Ipon3BoAacTBO Oenka, aMHHOKHUCIOT W BHUTaMHHOB. VICKYCCTBEHHOE
OIUTIOIOTBOPEHUE. PEKOHCTPYKIHA SMIEKIETOK U KJIOHUPOBAHKE KUBOTHBIX. METOJT TPaHCIUIAHTALUU SAEP KIETOK.

XpomMocoMHast M TeHHast MHKeHepusi. VIcKycCTBeHHBINM CUHTE3 reHa U KoHCTpyrpoBanue pekomOunantuoix JJHK. Joctmxenus

H IICPCIICKTHUBLI XpOMOCOMHOﬁ W T€HHOM HHXXCHCPUHU. MenunuHcKue OMOTEXHOJIOTMH. VcIoIb30BaHKe CTBOJIOBBLIX KIIETOK

Cucrema u MHOFOO6pa3I/IC OpraHuv4cCKOro Mmupa

4.1

buonoruueckoe paszHooOpazue opranu3moB. CoBpeMeHHas cucTeMa opraHuueckoro mwupa. [IpuHIMNBI Kiaccupukanuu




opranu3mMoB. OCHOBHBIE CUCTEMATUYECKUE TPYTIIIBI OPTaHU3MOB.

OCOOCHHOCTH CTPOCHUSI M JKU3HEACATEIHHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuu, apxew, OJHOKIETOYHBIE TPUOBI,
OJIHOKJIETOYHBIE BOJOPOCIM, Ipyrue HpoTUCTbl. KojoHManbHbBIE OpraHu3Mbl. [IBHKEHHE OIHOKJIETOYHBIX OpPraHU3MOB:
amMEOouaHOe, JKTYTUKOBOE, PECHUYHOE. 3alliuTa y OJHOKJIETOYHBIX OpraHu3MoOB. Pa3qpakuMocTh y OJIHOKJIETOYHBIX

opranu3MoB. Takcucsl

4.2

MHoroknerounsle pacTeHus. B3auMoOCBs3b 4acTeli MHOTOKJIETOYHOIO oOpraHusma. TKaHM, OpraHbl M CHCTEMBI OPraHOB
MHOTOKJIETOYHOTO opranusma. OpraHu3smM Kak eauHoe uenoe. TkaHu pacreHuid. Tumbl pacTUTENbHBIX TKaHEH:
oOpa3oBaTenbHasi, IOKPOBHAs, MPOBOJAIIAs, OCHOBHAsI, MexaHn4yeckas. OCOOEHHOCTH CTPOCHUs, QYHKIMHA U PaCONI0KEHUS

TKaHEH B OpraHax pacTeHUH
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BereratuBHble M I'eHEpaTUBHBbIE OpPraHbl pacTeHMHd. DYHKIUU OpPraHoB M cucTeM opra”oB. Kapkac pacrenuil. [[BukeHwue
MHOTOKJIETOYHBIX DPACTEHUH: TpONM3Mbl W HAacTUW. lloryomeHne BOXABI, YIJIEKUCIOrO Ta3a W MHUHEPAIbHBIX BELIECTB
pacrenusimu. Jlpixanwe pacteHuid. uddysus ra3oB yepe3 MOBEPXHOCTh KIETKH. TpaHCIIOPTHBIE CHUCTEMBI PACTECHHA.
Brinenenue y pacrenuil. 3ammra y MHOTOKJIETOYHbIX pacTeHMd. Kytukyna. CpencTBa macCMBHOM M XMMUYECKOW 3alLUTHI.
OUTOHIINIEI.

Pa3npaxuMoCTh U peryiisanys y Opranu3smMoB. Pa3ipakxuMoCTh U peryiisiliis y MHOTOKIIETOUHBIX pacTeHUN. POCTOBBIE BelecTBa

" UX 3HAYCHHUC

4.5

MHOTOKJIETOYHBIE KMBOTHBIEC. B3aMMOCBSA3b 4acTe MHOIOKJIETOYHOIO OpraHu3ma. TKaHHM, OpraHbl U CHCTEMBI OpPIaHOB
MHOT'OKJIETOYHOTO opranusma. OpraHusM Kak enuHoe Leinoe. I'omeocrta3. TkaHM >KMBOTHBIX M 4eJIOBEKA. THIIBI KUBOTHBIX
TKaHEeW: SIUTeNuanbHas, COeIMHUTENbHAs, MblllIeuHas, HepBHAst. OcOOEHHOCTH CTpOEHUS, PYHKIMIA U PACIIOIOKEHNS TKaHE! B

OopraHax KMBOTHBIX U YCJIOBCKA

4.6

Opranbl U CHCTEMBI OpPraHoB >KMBOTHBIX. (DyHKIMM OpraHoB M cucTeM opraHoB. Omopa Tena opraHu3mMoB. CKeneTsl
OJIHOKJIETOYHBIX M MHOTOKJIETOUHBIX KUBOTHBIX. HapykHbIl 1 BHyTpeHHUH cKeneT. CTpPOCHHUE U TUIIBI COCTMHEHUS KOCTEH.
JIBM>KEHHE MHOTOKJIETOYHBIX JKHBOTHBIX. IInMTaHme >KMBOTHBIX. IIMTaHME MO3BOHOYHBIX >KHUBOTHBIX. JIpIXaHHE >KHBOTHBIX.
Koxnoe nprxanue. XKabepHoe v T1ErouyHOE TBIXaHUE.

JpIxaHue MO3BOHOYHBIX KUBOTHBIX. DBOJIOLMOHHOE YCIOXHEHUE CTPOEHUS JETKUX MO3BOHOUHBIX JKUBOTHBIX. [[pIxaTenbHas

cHCTeMa 4YeJIoBeKa. MexaHu3M BEHTUJISALUM JIETKUX Yy OTUI W MIICKONHUTANOIMNX. TpchnopT BCIICCTB Yy OpPraHU3MOB.




Tpancnopt BeniecTB y *&UBOTHbIX. KpoBeHOcHas cucrema u €€ opranel. KpoBeHOCHas cucTeMa NO3BOHOYHBIX JKMBOTHBIX.
Kpyru xpoBooOpaiieHusi. OBONIOLMOHHBIE YCIOKHEHUS CTPOCHHS KPOBEHOCHOM CHCTEMbI IO3BOHOYHBIX JKHUBOTHBIX.
Brinenenue y opranusmoB. Beinenenue y ;kMBoTHBIX. CoKpaTUTENbHbIE BaKyosu. Opransl BeiienacHus. CBs3b MOJIOCTH TENA C
KPOBEHOCHOM M BBIJICIUTEIBHON cucTeMaMu. BrisieneHne y mo3BOHOYHBIX KUBOTHBIX. 3alllUTa Y MHOTOKJIETOYHBIX KHUBOTHBIX.
IToxpOBBI ¥ X POU3BOAHBIE.

Pa3znpa)xuMoCTh U peryisiuys y opraHu3moB. PazapakuMocCTb y OJHOKJIETOYHBIX OpraHm3MoB. Takcuchl. PasnpaxumocTs n
peryisuus y MHOTOKJIETOUHBIX pacTeHuil. POcTOBbBIE BeliecTBa U MX 3HAYCHUE.

HepBHas cucrema u peduiekTopHas peryssuuss y MHOTIOKJIETOUHBIX JKMBOTHBIX. HepBHas cucrema U €€ OTHEINBI.
OBOJIIOIMOHHOE YCIOXKHEHHE CTPOEHUS! HEPBHOM CUCTEMBI Y KHUBOTHBIX.

Pa3zpaGotka anroputMoB u mporpamMm Ui 3(G(GEKTUBHONH (QYHKIHMOHAIBHOM aHHOTAllUM TE€HOMOB, TPAaHCKPHUIITOMOB,

MIPOTEOMOB, METa00JIOMOB MUKPOOPIaHU3MOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA

OpFaHI/ISM YCJIOBCKA U €TI0 310POBLE

5.1

Oprasbl ¥ CHCTEMBI OpraHoOB 4yesoBeka. OTIeNbl TOJIOBHOTO MO3Ta MO3BOHOYHBIX XKUBOTHBIX. Peduiekc u pedaekropHas myra.
besycnoBHble U ycnoBHbIe pediiekchl. ['yMopanbHas peryssius W 3HIOKPUHHAs CHUCTEMa >KMBOTHBIX M uesioBeka. JKenesbl
SHJOKPUHHOW CUCTEMBI M UX TOPMOHBI. /[elicTBHEe TOPMOHOB. B3anMoOCBsA3b HEPBHOM M dHIOKPUHHOW cucteM. ['mmoramamo-

runoduzapHas cucrema. Pedekc u pedekropnas ayra. besycioBHbie U yClIOBHBIE pedIIeKChI

5.2

3ammra opranuzMa ot Oone3Hed. MIMMmyHHas cuctema yenoBeka. KieTouHbli M ryMopasibHbIH UMMYHHUTET. BpoxIEHHBIH,
npuoOpeTénnplil cnenmduyecknii MMMyHHTET. Teopus KIOHaIBHO-cenekTHBHOrO nMMmyHutera (I1.0pmux, ®.M.bepser,

C.Toner aBa). BocnanurenabHble OTBETHI OpTraHHU3MOB. Ponsb BpO)K)IéHHOFO HUMMYHHUTCTA B pa3BUTUN CUCTCMHBIX 3a00JIeBaHUI
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KpoBenocnast cucrema u e€ opransl. Cep/iie, KpOBEHOCHBIE COCYIbI U KpoBb. Kpyru kpoBooOparnieHusi. Pabota cepana u eé

peryJisus
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I[BIXaHI/Ie YCJIOBCKaA. I[I/I(l)(i)YSI/IH ra3oB HYEpe3 IMOBCPXHOCTH KIICTKH. I[BIX&TGJ'ILH&H CHUCTEMA YCJIIOBCKA. I[BIX&TCJ'ILH&?I

MOBEPXHOCTh. Perynsamums nprxanus. J{prxarenbHbie 00bEMBI

5.5

HI/IH_IeBapI/ITCHLHaSI CHUCTEMA YCJIOBCKA. OTI[CJII:I MUIICBAPUTCIIBHOTO TPAKTA. HI/IH_ICBapI/ITeHLHBIe KCJIC3BbI. BHYTpI/IHOHOCTHOG u

BHYTPHUKJIETOYHOC ITUIICBAPCHUE




[ToxpoBbl u ux mnpousBoaHble. Opranbl BbigeneHus. [louku. Ctpoenue u ¢yHkHoHUpoBaHUE HedpoHa. DumbTparus,

>0 CeKpelus U 00paTHOE BCAChIBAHUE KaK MEXaHU3MbI pabOThl OPraHoOB BhijeIeHUs. OOpa3oBaHNEe MOYH Y YEIIOBEKA
5.7 JIBm>keHure YenoBeKa: MblleuHas cucteMa. CKeIeTHBIE MBIIIITHI U UX padoTa. CTpOCHHE M TUTIBI COCTUHEHUS KOCTEH
6 Teopus sBomtoIMK. Pa3zButre Xu3HM Ha 3emiie
Opomononnas teopust Y. Japsuna. [lpennochbliku BO3HMKHOBEHHUs JapBUHU3MA. JKW3HH M HaydHas JesTeabHOCTh Y.
JapBuHa.
6.1 JIBKymme cuibl 3BONIONMK BUI0B 1o Y. J[apBuHY (BBICOKAash MHTEHCHBHOCTh Pa3MHOKEHUSI OPTaHU3MOB, HACIIEJCTBEHHAS
' M3MEHYMBOCTh, OOpPH0a 3a CyIIeCTBOBAaHUE, €CTECTBEHHBINH U MICKYCCTBEHHBIN O0TOOD).
Odopmnenne cuntetnmueckoit Teopuu sBomtonuu (CTD). Heittpansnas teopus sBomoruu. CoBpeMEHHass 3BOJIOIHMOHHAS
Ouonorusi. 3HaUeHUE IBOJIOLMOHHON TEOPHH B JOPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MHPA
6.2 [Momynsiust Kak dSJIeMEHTapHas enuHuIa 3BodoIUH. COBpEeMEHHBIE METOAbl OLIEHKH T€HETHYECKOro pa3zHooOpaszus u

CTPYKTYpbI TOMyJsiiuidi. V3MeHeHue TeHO(OHAA TMOMYISIIMM KaK DJIEMEHTApHOE OJBOJIOIMOHHOE SIBJICHHE. 3aKOH
reseruueckoro paHoBecus [[x. Xapau, B. BaitnGepra.

DneMeHTapHbie (aKTOPBI (IBYKYIIUE CHJIBI) SBOJIONMHA. MyTannoHHBIM Tporniecc. KomOnHatnBHAsT u3MeHYMBOCTH. Jlpeiid
TeHOB — CJIy4aliHble HEHANpaBJIeHHbIE U3MEHEHHUS YacTOT ajuienel B nmomymsanusax. D dext ocHoBaresns. Murparmu. M3onsius
MOMYJISALNNA: reorpaduueckas (MpOCTpaHCTBEHHAs ), OMoornyecKkas (penpoyKTHBHAS).

EctecTBeHHBII 0TOOp — HanpaBisSIIOIIMNA (akTop 3BOMIOLUH. DOPMBI €CTECTBEHHOT0 0TOOpa: IBWXKYIIUH, CTAOUIN3HUPYIOIINH,
pazpbiBaromuil (Iu3pynTuBHbIN). [TonoBoit oTOOD.

[Tpucnoco0IeHHOCTh OpPraHU3MOB KakK pe3yJbTaT MUKPO3BOIIONUH. BO3HUKHOBEHHE NPUCIOCOOJIEHUH Yy OpraHu3MOB.
Apomopdo3sl U unmoamanrtanuu. [IpuMepsl npucnocoOneHuil y opranu3MoB. OTHOCHTENBHOCTh HPUCHOCOOIEHHOCTH
OpPIaHU3MOB.

Bun, ero xpurepum u crpykrypa. BumooOpa3oBaHWe Kak pe3ylbTaT MHKpPO3BOMIONMHU. M305s1us — KII04eBOH (akTop
BupooOpazoBanus. Ilytm u  cmocoOGbl  BUmoOOpa3zoBaHMA: — ajjionaTpudeckoe (reorpaduyeckoe), CHUMMATPUYECKOE
(9KOJIOTMYECKOE), «KMTHOBEHHOE» (MONMMILIONIn3anus, THopuan3anus). JJmuTeapHOCTh SBOIOIIMOHHBIX IPOIIECCOB.

MexaHu3mbl OPMHUPOBAHUS OUOIOTHYECKOTO pa3HOOOpa3usl.




Ponb 3BOMIOIIMOHHOI OHMOJOTHM B pa3pabOTKe HAyYHBIX METOJOB COXpaHeHHus OuopasHooOpasus. MUKPOIBOIIONUS U

KODBOJTIOIIMS MTAPA3UTOB U MX X035€B. MexaHn3Mbl (GOPMUPOBAHHS yCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOpHOBI C HEl

Metonpl u3yuyeHHMs Makpod3Bostoluu. llameoHTonornueckue MeToabl HU3yuyeHHs s3Bomonuu. Ilepexoansie ¢GopMmbl U
¢uoreHeTHYECKUe Pkl OPTaHU3MOB.

buoreorpaduueckne MeToas! nzydeHus sBomonuu. CpaBHeHue Guopsl U GpayHbl MAaTEPUKOB M OCTPOBOB. buoreorpaduyeckue
obsactu 3emii. BUabI-9HIEMHUKH M PEITUKTHL.

3M6pI/IOJ'IOFI/ILIeCKI/IC n Cp&BHHTGJ’ILHO-MOpq)OJ'IOFI/I‘-ICCKI/Ie MCTOJbl U3YUCHUA 3BOJIIOLN. I'eneTnueckue MeXaHH3MEI 9BOJJIIOIIMH

6.3 OHTOT€HE3a W MOSABJICHUS 3BOJIIOIIMOHHBIX HOBIIECTB. ['OMOJIOTMYHBIE U aHAJIOTMYHbIE OpraHbl. PyniMMeHTapHbIE OpraHbl U
aTaBU3Mbl. MOJIEKYJISIPHO-TEHETHIECKHE, OMOXUMHYECKHUE U MAaTEeMaTHYECKUE METObl M3YUYCHHS SBOIIONUU. [ OMOJIOTUYHBIC
redbl. COBpEeMEHHBIE METO/IbI IIOCTPOCHHS (PHIIOTCHETUIECKIX JICPEBhEB.
XpOMOCOMHBIE€ MYTAIIMHU U YBOJIIOLMS TEHOMOB.
O6mme 3akoHOMepHOCTH (TpaBuia) s3Bojronuu. HeoOpatumocTs sBoONMU. AnanTuBHas paguainus. HepaBHOMEpHOCTH
TEMIIOB HBOIOLIMHI

6.4 Hay4nple rumoTe3bl MPOUCXO0XKICHUS XKU3HU Ha 3emiie. AOGHOTeHe3 U maHcnepMus. JloHaydHbIe IPEACTaBICHUS O 3apOXKICHUH

KU3HM (KpealuoHu3M). ['mmnore3a MOCTOSIHHOTO CaMO03apoKJIeHUs >KU3HU U e€ ompoBepkeHue onbitaMmu O. Peam, JI.
Cnamnannanu, JI. [Tacrepa. IIporcxoskieHre )Ku3HA U aCTPOOHOIIOTHSI.

OcHoBHbIE 3Tambl HEOpPraHW4yeckol HBomouuu. IlmaHerapHas (reojorumyeckasl) HBOJIOLMA. XHMHUYECKas HBOJIOLHS.
AOUOTEeHHBIN CHHTE3 OpraHNYecKHX BelecTB u3 Heopranndeckux. OneiT C. Muiepa u I'. FOpu. O6pa3oBanue noinuMepos u3
moHoMepoB. KoanepBaTtHas runoreza A.M. Onapuna, runore3a nepBuyHoro OynboHa Ix. XomnaelHa, reHeTUYECKas TUIIOTe3a
I'. Mémnepa. Pubosumsbl (T. Uek) u rumoresa «mvupa PHK» V. I'mnGepra. ®opmupoBanue MeMOpaH M BO3HMKHOBEHHE
MIPOTOKJIETKH.

Uctopus 3emnu u metojibl e€ n3yuenus. Vckomaembie oprannueckue octaTtku. ['eoxponomnorust u e€ metopl. OTHOCUTENbHAS U
a0coI0THAS TEOXPOHONIOTHS. [ e0XpoHONIOrHYecKast IKajia: 30Hbl, 3Pbl, IEPUO/BI, STIOXH.

HavanpHple sTanbl opraHuuyeckoil sBomtouuu. llosBieHune u 53BOIIONUS NEPBBIX KIETOK. OBOMIOIMS METaboJu3Ma.
Bo3nukHOBeHue nepBbIX 3KkocucTeM. CoBpeMeHHble MHUKpPOOHBbIE OMOIUIEHKM KaK aHalor IMEpBBIX Ha 3eMjie COOOIIECTB.

CrpomaTonutsl. [IpokaproOThI U 3yKapHOTBHL.




[TpoucxoxaeHue 3ykapuoT (cUMOHOTreHe3). DBOJIIOIMOHHOE MPOUCXOXKACHHE BUPYCOB. [IponcxoxaeHre MHOTOKIETOYHBIX
OpraHu3MoB. Bo3HUKHOBEHHE OCHOBHBIX TPYMI MHOTOKJIETOUYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIOIUH BBICHINX pacTeHuil. OcHOBHBIE apoMopdo3bl pacTeHuil. Beixon pacrenuit Ha cymry. [losBnenue
CIIOPOBBIX PACTEHUH 1 3aBOeBaHUE MMH cyld. CeMeHHbIe pacTeHus. [IponcxoxaeHne NBETKOBBIX PACTEHHI.

OCHOBHBIE ATAIbl IBOJIIOIHH KUBOTHOTO Mupa. OCHOBHEIE apoMop( 03kl )KUBOTHBIX. Benackas dayHa. KemOpuiickuii B3pbIB —
MOSIBJICHUE COBPEMEHHBIX TUIOB. [lepBbie XOpAOBbIE KUBOTHBIE. JKU3Hb B BOJE. DBOJIOLUS [TO3BOHOYHBIX. [Iponcxoxnenue
ampuouit u penrtunuit. [IpowicXokaeHHE MICKONUTAOIMMUX U nTUll. [lpuHOMN KiIo4YeBoro apomopdosa. OcBoeHHE
0€CI03BOHOYHBIMU 1 TTIO3BOHOYHBIMU YKHUBOTHBIMH CYIIIH.

Pa3zBuTune xu3HU Ha 3eMIie 10 dpaM U MepruoaaM: apXxeu, IpoTepo30i, Maieo30i, Me3030i, KaitHo30M. OOIas XxapakTepucTuKa
KIIUMaTa M Te0JIOTUYeCKuX TporieccoB. [losBiIeHne U paciBET XapaKTEPHBIX OPraHU3MOB. YTIeoOpa3oBaHHE: €ro YCIOBHS U
BJIMSIHUE HA ra30BbIA COCTaB aTMOC(EpHI.

MaccoBble BBIMUpAHUS — SKOJIOTHYECKHUE KPU3UCHI TPoUuIoro. [IpuunHbl U cleACTBUS MACCOBBIX BhIMUpaHHil. COBpEeMEHHbBIN

SKOJIOTUYECKHI KpHU3uc, €ro 0COOEHHOCTH

6.5

Paznensr m 3amaum anTpomonorud. Meroasl aHTponojorud. CTaHOBJICHHE NPEICTABICHUNW O TMPOMCXOXKICHUH YEIOBEKA.
CoBpeMeHHbIE HAyYHbIE TEOPHUHU.

CxoacTBO 4enoBeKa € JKUBOTHBIMU. (CHUCTEMaTHYECKOE IOJO0KEHHE YenoBeKka. (CBHIETENbCTBA CXOJCTBA YEIOBEKA C
JKUBOTHBIMU: CPaBHUTEIHLHO-MOP(]OIOrHIecKne, SMOpHOIOTHIecKre, (PU3HO0I0r0-ONOXUMHUYECKHe, MoBeAcHUecKne. OTinnuus
YeJI0BEeKa OT >KMBOTHBIX. [IpsAMOX0XkIeHNE U KOMILJIEKC CBA3aHHBIX C HUM NPHU3HAKOB. Pa3BUTHE TOJOBHOIO MO3ra M BTOPOM
CHUTHAJIbHOW CHCTEMBI.

JBuxkyme cumbl ((pakTophl) aHTPONOreHe3a: OHOoJoruueckue, couuagbHble. COOTHONIEHUE OMOIOTMYECKUX U COIMATBHBIX
(bakTOpOB B aHTPOIOTeHE3E.

OCHOBHBIE CTaJIMM AHTPOIOT€HE3a. ABCTPAJIONUTEKH — JIBYHOTHE MpEeAKHU JtoAei. YenoBek yMmenblid, IepBble M3TOTOBIICHUS
opyauit Tpyaa. YeaoBek mpsIMOXOASAIIMA U TIEPBBIM BBIXO JIFOACH 3a mipeaenbl AGpuku. UenoBek relaenb0eprckuii — oommmia
IIPEIOK HeaHAepTAIbCKOIO YEJIOBEKA U YeJIOBEKa pasyMHOro. YenoBek HeaHAepTalIbCKUI Kak BUJ JIFOJIEH XOJI0JHOTO KJIMMAaTa.
YenoBek pa3yMHBIH COBPEMEHHOTO THIIA, JCHUCOBCKUI YEJIOBEK, OCBOCHHE KOHTMHEHTOB 3a MpeenaMu AGpHuku.

OBOJIIOIMSL  COBpEMEHHOro 4yesioBeka. EcrecTBeHHBIM 0TOOpP B MOMyJsIMsX 4yesoBeka. MyTallmoHHBIM mpolecc U




nonumopdusm. [omynsumoHnHbsle BOJHBL, Apeid TIeHoB, MUTpalUs M «3PQPEKT OCHOBATEN» B MOIMYJSALHUIX COBPEMEHHOTO
YeJI0BeKa.

Yenoseueckue pacel. Ilonarme o pace. bonbmme pacel: eBporeoujHas (€Bpas3uiicKas), aBCTpaJlO-HETPOUIHAs
(oKBaTOpHaNibHAs), MOHTOJIOUIHAS (a3uaTcKo-aMepuKkaHckas). Bpems u myTtu pacceneHus yeioBeka Mo IuiaHeTe. ENWHCTBO
yesoBeYeckux pac. HayuHast HecocTosATenbHOCTh pacu3Ma. [Iprucnoco0neHHoCTs YenoBeKka K pa3HbIM YCIOBHSIM OKPYXKaromei

cpensl. Bnusinue reorpaguueckoit cpensl u Apeiida reHoB Ha MOPGOIOTHIO U (PU3UOJIOTHIO YeTOBeKa

7 DKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTH
Paznensl u 3a1aum 3xos0orun. CBA3b 3KOJOTUH C IPYTUMH HayKaMHu.
7.1 Mertonbl skonorun. [loneBbie HaOMOAEHUA. DKCIEPUMEHTHI B SKOJOTHH: MPHUPOIHBIE U J1abopaTopHble. MoienupoBaHue B
9KOJIOTHU. MOHHUTOPHUHT OKPYKAIOUIEH CPEIbl: JJOKAIbHBINA, PETHOHATBHBIM U TJI00ATHHBINA
7.2 Okonornyeckue (GakTOpbl W 3aKOHOMEPHOCTH WX JeictBusa. Kitaccudukamms >KOJOTHYECKHX (PAKTOpOB: aOMOTHUYECKHE,

ounoTtnyeckue, aHTpomnoreHHsle. OOIIME 3aKOHOMEPHOCTH MAEUCTBHS 3Kojorumueckux ¢aktopoB. I[IpaBuno munumyma (K.
[npenrens, 0. JInOux). TonepaHTHOCTb. DBpUOHOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue paktopbl. CBET Kak IKoJIorudeckuil akrop. JleficTBue pa3HbIX y4aCTKOB COJTHEYHOI'O CHEKTpa Ha OPraHU3MBbI.
DKOJIOTHYECKHE IPYIIIBI PACTEHUI U )KMBOTHBIX I10 OTHOIIECHHUIO K cBeTy. CurHanpHas posb cBera. @OoTonepuoausM.
Temmeparypa kak skosnorndyeckuid akrop. JlelicTBue TemmnepaTypbl Ha OopraHu3Mmbl. [1oMKHIOTEpMHBIE U TOMOMOTEPMHBIE
OpPraHU3Mbl. DOBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skonormueckuil akrop. Ilpucrnocobnenust pacTeHui K HOIJIEp)kaHMIO BoaHoro Oamanca. Kmaccmdukarms
pacTeHuil Mo oTHOUIEHUIO K Bojie. [IprucnocobieHus >KMBOTHBIX K U3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpbl 00MTaHUS OPraHU3MOB: BOJHAsI, HA3EMHO-BO3/yIlIHAs, IOYBEHHAs!, TNTyOUHHAs TOJIOYBEHHAs, BHYTPUOPTraHU3MEHHasI.
OU3NKO-XUMUYECKHE 0COOEHHOCTH cpeJl OOMTaHus OpraHu3MoB. IIpucnocoGienuss OpraHu3MoOB K KH3HH B Pa3HBIX Cpeax.
buonornueckue purmel. Buennue n BHyTpeHHHE pUTMbl. CyTOUHBIE U TOAMYHBIE PUTMBL. [IpHcriocoOIeHHOCTh OPraHu3MOB K
CE30HHBIM U3MEHEHUAM YCIIOBUM KU3HMU.

XKuznennsie (opmbl opranusmoB. IlonsTHe o xu3HeHHOH Qopme. JKuzHeHHbIE (DOPMBI pacTeHMH: AEpeBbs, KyCTapHUKH,
KyCTapHUYKH, MHOTOJETHHE TpaBbl, OJHOJIETHHE TpaBbl. JKuW3HEHHbIE (QOPMBI KUBOTHBIX: THAPOOMOHTHI, T€OOHOHTHI,

a’3poOuOHTBI. OCOOEHHOCTH CTPOSHHS U 00pa3a KHU3HH.




buotnueckue ¢akropsl. Buapl OMOTHYECKHMX B3aUMOACHCTBUIA: KOHKYPEHIUS, XHUIIHUYECTBO, CUMOHO3 U €ro (opmsl.
[Tapazuti3m,  Koomepamusi, MyTyalu3M, KOMMEHcaiam3M  (KBapTHPAHTCTBO, HaxyieOHW4ecTBO). Herpodudeckue
B3auMoJieiicTBus (Tomuueckue, ¢opudeckue, padpruyeckue). 3HaueHHMEe OMOTHMYECKUX B3aUMOJCHCTBUI /Ml CYIIECTBOBAHUS

OpTraHHU3MOB B CPEAC oOuTaHuA. HpI/IHI_[I/IH KOHKYPCHTHOI'O UCKIIFOUCHUA

DKOJIOTHYECKHE XapaKTepUCTUKU momyisiuuu. [lomymsanus kak Ouonoruyeckas cucrema. Poib HEOAHOPOIHOCTH CPEIbI,
¢buznyeckux OapbepoB U OcoOeHHOCTEH OHONOTMU BHUIOB B (DOPMHPOBAHMHM MPOCTPAHCTBEHHOW CTPYKTYPHI MOMYJISIMIL.
OcHoOBHbBIE NOKa3aTeNN MOMYJSLUU: YUCIEHHOCTh, IUIOTHOCTh, BO3pacTHas M IOJIOBas CTPYKTYpa, POKIAEMOCThb, IPUPOCT,
TEMII POCTa, CMEPTHOCTb, MUTPALUSI.

Okojorydeckas CTpykTypa mnomyisiuu. OIlleHKa 4YHMCICHHOCTH MOMyJsUuM. JMHaMuKka MNONyasuuud U e€ peryJisuus.

buoTnaeckui NMOTCHIMAJ IOITYJIAIUH. MOZ[GJII/IpOBaHI/Ie JAUHAMHWKU TOITYJISALUHA. KpI/IBBIe pocTta YHUCIICHHOCTHU MOITYJISIIHHN.

73 Kpusble BbDKMBaHUS. Perymisius 4MCIEHHOCTH TMOMYJIAIMA: Posib ()aKTOPOB, 3aBUCAIIMX W HE 3aBUCAIIMX OT IJIOTHOCTH.
DKoJoTH4ecKHe cTpareru BuoB (r- u K-crparerun).
[Tonsitue 00 skonorHUeckoit Huie Buaa. Mectooouranue. MHOromepHas Moenb skonorndeckoit Humm JIx.M. XatauacoHa.
Pa3mMepsl skonornueckoi Humd. [loTeHIManbHas U peain30BaHHAs! HUILLIN.
Bun kak cucrema nomymisiuuid. Apeanbl BUAOB. BUIBI U X )KM3HEHHBIE CTPAaTEruU. 3aKOHOMEPHOCTH MOBEACHUS U MUTpaLUid
KUBOTHBIX. bHOJIOrMyeckre NHBA3MU Yy KEPOIHBIX BUIOB

7.4 CooOrmiecTBa opranu3mMoB. buorieHo3 1 ero cTpykrypa. CBS3u MeXIy OpraHu3MaMu B OMOIICHO3e. DKOCUCTEMAa KaK OTKPBITas

cucrema (A.Jlx. Tencnu). OyHKUMOHANbHBIE OJIOKM OPraHU3MOB B 3KOCHCTEME: MPOAYLEHTbI, KOHCYMEHTHI, PEIYyLEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue nenu u cetu. Abuoruueckue Oyoku 3kocucteM. [IouBBI M WIIBI B IKOCHCTEMAX.
KpyroBopoT BELIECTB U IOTOK SHEPTUU B IKOCUCTEME.

OcHOBHBIE IIOKa3aTeNIN YKOCUCTEMBI. bromacca 1 npoaykuus. DK0J0rH4ecKue MUpaMuIbl YUces, OMOMAacChl U SHEPTUH.
HamnpaBnennsle 3aKOHOMEpPHBIE CMEHBI COOOILIECTB — CYyKIecCHH. llepBHYHBIE M BTOPUYHBIE CYKIIECCHM M WX HPUYUHBI.
AHTpOIIOreHHbIe BO3AEHCTBUS Ha cykieccuu. KimmakcHoe coobiiectBo. buopasnoobpasue v moHOTa KpyroBOpOTa BEIECTB —
OCHOBA yCTOHYMBOCTH COOOIIECTB.

ITpuponHbie 3x0cucTEMBL. AHTPOIIOI€HHBIE AIKOCUCTEMBI. ATpo3KkocucTemMa. ArpoueHos. Pasnnuns Mexly aHTpOIIOT€HHBIMU U

MIPUPOIHBIMH SKOCUCTEMAMH.




Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. ['opozackas ¢uopa u ¢dayHa. CuHaHTpomHu3alusi TOpOACKON
¢daynbl. buonormueckoe M XO3SCTBEHHOE 3HAYCHHE arpodKOCHCTEM U YpOOIKOCHCTEM. 3aKOHOMEPHOCTH (hopMHUpOBaHHS
OCHOBHBIX B3aUMOJICHICTBUI OPTaHU3MOB B IKOCUCTEMAX.

[lepeHoc »HepruM W BEMIECTB MEXIY CMEXKHBIMH SKOCHCTEMAaMH. Y CTOWYMBOCTh OPTraHU3MOB, MOIYJISIIUA M YKOCHCTEM B

YCI0BUAX €CTCCTBCHHBIX U AHTPOIMOTICHHBIX BOSHCﬁCTBHﬁ

buocdepa — obrmieruianerapHas o0ojouka 3eMiH, TJIe CYIIECTBYET MJIM CYIIECTBOBaja jkuM3Hb. Yuenue B.M. Bepranackoro o
onocdepe. Obmactu 6uocheps! u e€ cocras. KuBoe BemecTBo OHOchEphl U €ro PyHKITUH.
3aKOHOMEPHOCTH cyliecTBoBaHusl Ouocheprl. OcobeHHocTH OMochepsl Kak TI00ANbHONH JKOCHCTEMBI. [lMHammuueckoe

paBHOBecue B Ouochepe. KpyroBopoTsl BEIIECTB M OMOT€OXUMHYECKHE IHUKIBI (YIJIepoaa, a30Ta). PUTMUYHOCTH SIBICHHUIA B

7.5 ouocdepe.
3onanbHOCTh OWocheprbl. Ilonstne o Owome. OCHOBHBICE OHOMBI CYIIM: TYyHApPA, XBOWHBIC Ji€ca, CMEIIAHHBIE U
IMPOKOJIUCTBEHHBIE JIeca, CTENHU, CABAHHBI, ITyCThIHU, TPOITMYECKHUE JIeCa, BHICOKOTOPhS. KilnMar, pacTUTENbHBIN U AKUBOTHBIM
MUpP OMOMOB CYIIIH.
CrpykTypa v QyHKIUS KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTECHIMANIA U OMOCPEPHBIX (yHKIIHUMA
DKOJOTUYeCcKre KPU3KNCHl U WX NpU4YuHBL. BoszneiicTBue uenoBeka Ha Ouocepy. 3arpsi3HeHHE BO3AYIIHON cpensl. OxpaHa
BO3MlyXa. 3arpsi3HeHHE BOJIHOHN cpeabl. OXpaHa BOJHBIX pecypcoB. Paspymienune mouBbl. OXpaHa TOYBEHHBIX PECYpPCOB.
HN3Menenne KimmMara.

76 AHTpPOIIOT€HHOE BO3ACHCTBHE HA PACTUTENBHBIN U KUBOTHBIM Mup. OXpaHa pacTUTENHLHOTO U KUBOTHOrO Mupa. OCHOBHbBIE

INPUHLUIIBI oXpaHbl pupoabl. KpacHsie kauru. Oco6o oxpansiemslie npupoaasie Teppuropun (OOIIT). borannueckue canpl u
300JIOTHYECKUE TTAPKHU.
OCHOBHBIE IPUHLIUIIBI YCTOHYMBOTO Pa3BUTHUS YEJIOBEUECTBA M MPUPOABL. PaloHansHOe MPUPOIONIOIb30BaHUE U COXPAaHEHUE

OMOIOTHYECKOro pazHooOpas3us 3emMin




YYEBHO-METONYECKOE OBECIIEYEHUE OFPA30OBATEJIBHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

1. buonorusa. buonornyeckue cCUCTEMBI M TPOIECCHI, yTiayOleHHOE OO0ydeHue,
yueOnuk, 10 it xnacc, TepemoB A.B., [lerpocoBa P.A., Py6ios A.M., MHEMO3HMHA;

2. buonorusa. buonornuyeckue cuUCTEMBl M TPOIECCHI, yTiyOJieHHOE OO0ydeHue,
yueOHuk, 11 i xnacc, TepemoB A.B., [lerpocoBa P.A., Py6rior A.M., MHEMO3HMHA;

METOAUYECKUE MATEPHUAJIbI IJ151 YYUTEJIA

1. buonorus. 10-11 knaccel. buosorundeckuii CUCTEMBbI U MPOLECCHI., YIJ1. YPOBEHb.
Metoauueckoe nocodue. PI'OC

2. https://edsoo.ru/mr-biologiya/

A ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HHTEPHET

bu6mmoreka [JOK

https://resh.edu.ru/subject/5/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA

YUYEBHOE OBOPYJIOBAHUE
1. uHpOpPMAIIMOHHO-HATJIAHBIE MaTepHalbl: IJIAKaThl, KapTOYKH;, Yy4yeOHas U
CIIpaBOYHAs JIUTEpaTypa; HATJISAIHbIE TOCOOUS; pa3laTOYHbIE MaTepHAIIbI
CTOJI Ta0OPaTOPHBIN TEMOHCTPAITMOHHBINA — | MIT.
CTyJ megarora | mr.
napra yueHudeckas — 4 mr.
CTYJl yUEHUYECKHUM — § IIIT.
mkad 171 XpaHeHus y4eOHbIX TocoOuit — 1 .
J0CKa MarHUTHO-MapKepHas — 1 miT.
Mukpockor — 4 1mirt.
CrniuproBka nabopaTopHas — 2 mIT.
. Ctynka dapdopoBas ¢ MecTUKOM — 2 IIT.
. KommuiekT MukporpenapaToB IO aHATOMUM, OOTaHUKE, 300JI0THH, OOIIeH
Oouonoruu — 2 mir.
12. Jlyna npenapoBaibHasg — 1 mr
13. JloTok 115t pa3naTroyHOro Marepuaia — 1 mrT.
14. Yamka netpu 8 mT.
15. Ctekiio npeaMeTHoe — 8 IIIT.
16. Ctexsio moKpoBHOE — § IIT.
17. ®unbTp OyMakHBIN -8 IIT.
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