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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo yueOHomy mpenmery "buonorus" (mamee - Ouoisiorus) Ha
YpOBHE cpelnHero ooduiero odpazoBanusi pazpaboTana Ha ocHoBe dDenepanbHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «0O6 obpazoBanuu B Poccuiickoit deneparun,
OdI'OC COO, Konnenuuu mpenojiaBaHus ydeOHoro mnpeamera «buojorusy» wu
OCHOBHBIX MOJIOKEHUH (PepepanbHoil pabouel mporpaMMbl BOCIIUTAHMUS.

VYueOusiii npeamer «buonorus» yrimyonéaHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJISIETCS OJHHMM M3 KOMIIOHEHTOB INpeaMeTHOI obiactu «EcTecTBeHHO-
HayuyHbele TmipeameTh». CormacHo mnonoxkeHussM DOI'OC COO npodubHbIe
y4eOHbIe MPEeIMEThI, U3ydyaeMble Ha YIiyOJEHHOM YpOBHE, SIBISIOTCS CIOCOOOM
mubdepennanun  00ydeHUsT Ha YPOBHE CpeaHero ooOmero o0pa3oBaHUS W
NpU3BaHbl OOECHEYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEIHHM
o0muM, cpeTHuM TIPOo(hEeCCHOHATBFHBIM U BBICIITUM 00pa3oBaHueM. B To ke Bpems
KOKIbIM M3 JTHUX Y4eOHBIX MPEAMETOB JOKEH OBbITh OpPUEHTUPOBAH Ha
IPUOPUTETHOE pelIeHue 00pa30BaTEIbHBIX, BOCIHUTATEIbHBIX U PA3BUBAIOIINX
3a/la4y, CBS3aHHBIX C MPOPOpPUECHTALMENH OOYyYarOImMXCSd M CTHUMYJIHPOBAaHHEM
MHTEpeca K KOHKPETHOW 00JacTH HAyYHOTO 3HAHHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEAULUHOM, 3KOJIOTHEN, ICUXOJIOTUEN, CIIOPTOM HJIM BOCHHBIM JEJIOM.

[Iporpamma mo ydeOHoOMy mnpeameTy "buosnorus" ma€r npeacraBieHUE O
Helnu M 3ajadax u3ydeHus yuyeOHoro mnpeamera «buonorus» Ha yriayOnéHHOM
YPOBHE, OIpeAeIsaeT 00s3areNbHOe (MHBAPUAHTHOE) MPEIMETHOE COJIEPKAHKE, €TO
CTPYKTYpUpOBaHHE 110 pa3JesaM M TeMaM, pacHpelesieHne 10 Kiaccaw,
PEKOMEH/IYeT TMOCIEeI0BAaTEIbHOCTh HM3yUeHHs Y4eOHOro marepuana ¢ y4€ToMm
MEXIPEIMETHBIX M BHYTPHUIPEIMETHBIX CBSI3€H, JIOTMKM y4eOHOro Impoiiecca,
BO3pacCTHBIX OCOOEHHOCTel oOyuwaromuxcsi. B mporpamme mno Ouosoruu
peain30BaH MNPUHIUI MPEEMCTBEHHOCTH C HM3yuye€HHEM OHWOJIOTUM Ha YpPOBHE
OCHOBHOro  o0miero  oOpa3oBaHus, Omaromapss dYeMy MpPOCMaTpHUBAETCA
HalpaBJICHHOCTh Ha  TOCIEYyIOIIee  pa3BUTHE OWOJIOTMYECKUX  3HAHWM,
OPUEHTHUPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYUYHOI'O MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUSI, MPEICTABIECHUNH O 3I0pOBOM oOOpa3e XU3HH, Ha
BOCIIUTaHWE OEpPEKHOTO OTHOIICHHWS K OKPYXKAIIIeH mNpupogHoil cpexe. B
nporpaMMe Mo OHOJOTMHM TakKe MOKa3aHbl BO3MOXKHOCTH Y4e€OHOTO IpeamMera
«buonorus» B peanmzamuu TpedboBanuii PIOC COO Kk MmIAHUPYEMBIM
JUYHOCTHBIM, METAlPpEAMETHBIM M MPEAMETHBIM pe3yJibTaTaM OOyYeHHS U B
(GOpMHpPOBaHUM OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIBHON  JESATEIHHOCTU
oOydJaronuxcsi M0 OCBOEHHUIO COAEpaHUs OMOJIOrMYecKoro oOpa3oBaHUs Ha
YPOBHE CpeHero o01ero 0opa3oBaHusl.

VYuebnniii mpeamer «buonorus» Ha ypoBHE CpeaHEero o0Iero oopa3oBaHUs
3aBepuIaeT OHOJOrMuecKkoe o0pa3oBaHME B IIKOJE W OPUEHTHPOBAaH Ha



paciiupeHye U yriayOseHue 3HaHUil o0yyaroumxcs O JKMBOM IPUPOJIE, OCHOBAX
MOJIEKYJIIPHOM M KJIETOYHOW OMOJOruu, 3MOpPUOJIOTMU W OUOJIOTMM pa3BUTHA,
TeHETUKH, CEICKIIUU, OMOTEXHOJIOTUH, SBOIIOIIMOHHOTO YUCHHS U SKOJIOTHH.

Nzyuyenne ydeOHOro mpenmera «buosnorus» Ha yriayOJIeHHOM ypOBHE
OPUEHTHUPOBAHO Ha MOJATOTOBKY OOYYAIOMIMXCA K IMOCIEAYIOIMIEMY IOJIYYESHUIO
Ouosnoruuyeckoro  oOpa3oBaHMsi B  By3aX M OpraHu3alUsX  CpPEAHEro
npogeccuoHanbHOro o0pazoBaHusi. OCHOBY €ro COJAEpPKaHUSI COCTAaBIISIET CUCTEMA
OMOJIOTMYECKUX  3HAHWM, MOJIYYEHHBIX HPU  HM3YYEHUU  OOy4aroUIMMUCS
COOTBETCTBYIOIIMX CHUCTEMATHUECKHX pa3eNoB OMOJOrMH HAa YPOBHE OCHOBHOTO
obmero oOpazoBanusi, B 10—11 kiaccax 3Tu 3HaHUS MMOJIy4alOT pa3BuTHe. Tak,
paciiupeHsl U YINIyOJieHbl OMOJIOTMYECKHE 3HAHUS O PACTEHUSX, >KMBOTHBIX,
rpubax, OaKkTepusix, OpPraHu3Me 4eJIOBEKa, OOIIMX 3aKOHOMEPHOCTSIX JKHU3HH,
JOTIOJIHUTENBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS IPUKIIATHOTO U TIOMCKOBOTO
XapakTepa, KOTOpbIe MOXKHO HCIIOJIb30BATh KaK OPUEHTHUPHI JJIsl MOCIEAYIOIIETO
BbIOOpa mpodeccun. BozMoxkHa Taxke HHTErpamus OHOJOTHYECKHX 3HAHHWM C
COOTBETCTBYIOIIMMHU 3HAHUSIMM, MOJTYYEHHBIMH OOYYAIOIIMMHUCSA TNPU H3YYEHHUU
(bu3uKu, XUMUH, reorpadhuu U MaTEMaTHUKH.

Crtpyktypa mporpamMMmbl 1o ydeOHOMy mpenmery "buomorusa" otpaxaet
CHUCTEMHO-YPOBHEBBIH U HBOJIIOLUMOHHBIA TOIXOAbl K M3YYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4aroTCsl CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTePHbIE AJIS1 )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OPTaHU3ALMHU, SBOJIIOIIMY OPIaHUYECKOTO MUpa Ha 3eMJle,
COXpaHEHHUs1 Ouojormuyeckoro paszHooOpasusi 1iaHetsl. Tak, B 10 kiacce
M3YyYalOTCsl OCHOBBI MOJIEKYJSIPHOW U KJIETOYHOW OHMOJOTHH, 3MOPHOJOTHH U
OMOJIOTHM Pa3BUTHUS, TEHETUKU U CEJIEKIIMHU, OMOTEXHOJOTMH W CHUHTETUYECKOM
OWoJIOTHH, aKTYaIU3UPYIOTCS 3HAHUS OOydaromuxcs 1o OOTaHWKE, 300JI0THH,
aHaToMuu, Qusnosorun denoBeka. B 11 kmacce u3ydaroTcs SBONIOLMOHHOE
y4€HHUE, OCHOBBI IKOJIOTHH U YUeHHUE 0 Ouocdepe.

YueOupiii mnpeamer  «buomorus»  mpu3BaH  00eCEeYUTh  OCBOCHHE
oOy4aromuMucs: OUOJIOrMYECKUX TEOPUN U 3aKOHOB, MAEH, MPUHIIUIIOB U MPaBUII,
JEKAIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYUYHOM KapTUHBI MUPA, 3HAHUU O
CTPOEHHHM, MHOroOOpasuu M OCOOEHHOCTAX KJIETKH, OPraHu3Ma, MOIYJISILHH,
OMOLIEHO03a, SKOCUCTEMBI, O BBLAAIOIINXCS HAYYHBIX JOCTHMIKEHMSIX, COBPEMEHHBIX
MCCIIETIOBAaHUSIX B OMOJIOTHH, MIPUKIAIHBIX acTIeKTaX OMOJIOTHMYECKUX 3HaHUU. [[ms
pa3BUTHS M TOJJCPKAHUS HHTEpeca OOydaromuxcs K OHOJOTHHM Hapsay co
3HAYUTENIbHBIM 00BEMOM TEOPETUYECKOT0 MaTepuasia B COJAEPKaHUU IPOrPaMMBI
1o OMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEHN CTaHOBJIEHUS U Pa3BUTHUSA
TOM WM MHOW 00JacTM OMOJIOrMM, BKJIAJJOM OTEYECTBEHHBIX U 3apyOeiHBIX
Y4EHBIX B PEIICHUE BAXKHEUITUX OMOJOTHYECKUX U SKOJIOTUYECKUX MTPOOIIEM.



Lenps uzyuenus yuyeOHoro npeamera «buosiorus» Ha yriay0ia€éHHOM ypOBHE —
OBJIaJICHHE  OOYyYalOUIMMUCA  3HAHUAMH O  CTPYKTYpHO-(GYHKIHMOHAJIBHOM
OpraHM3ali JKUBBIX CHCTEM pA3HOTO paHra W MPUOOPETEHHE YMEHH
MCIIOJIb30BaTh 3TH 3HAHUA B (JOPMUPOBAHMM MHTEpEca K OMpeneiaeHHON 00JacTH
npodeccuoHanbHON J1eATeTbHOCTH, CBSI3aHHOM C OWOJIOTHEH, WIu K BBIOOPY
y4eOHOT0 3aBe/ICHUSI IJIs1 TPOJIOJIKEHUS OMOJIOrMYeCcKOro 00pa3oBaHusl.

JlocTikeHne 1enu u3ydeHus ydeOHoro npenmera «buonorus» Ha
yriayOnéHHOM YpOoBHE 00€CTIeUNBACTCS PEHICHUEM CIIEIYIOLIUX 3a/1a4:

OCBOCHHE OOYYaIONUMHUCS CUCTEMBbI OMOJIOTUYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUAX, KOHIICTIIHAX, THUIIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTIX U
IpaBuiIaX, COCTABJISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHUPA; O
CTPOCHHH, MHOI000pa3vMM M OCOOCHHOCTSIX OMOJIOTMYECKUX CHUCTeM (KJIeTKa,
OpraHu3M, MOMYJIALNS, BUI, OMOreo1eHo3, Ouocdepa); 0 BbIIAIOMIMXCS OTKPBITHSX
Y COBPEMEHHBIX HCCIIEAOBAHUAX B OMOJIOTHH;

O3HaKOMJIEHHE OO0YyYaloUMxcs C METOAAMH MO3HAHUS >KUBOW MPUPOJIBL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTMYECKHX HayK (MOJIEKYJISIpHOU U
KJIETOYHOM OMONOTUM, SMOPHOJIOTMU U OHOJIOTMM pa3BUTHUS, TE€HETUKU U
CEeJIEKIIMM, OWOTEXHOJOTMM U CHHTETUYECKOW OWOJNIOTHH, TaJCOHTOJIOTHH,
DKOJIOTHMH);  METOJAaMHU  CAMOCTOSITEIbHOTO  TIPOBEACHHUS  OMOJIOTHYECKHUX
UCCICIOBaHM B Jabopatopud W B mpupoae (HAONIOACHHWE, HW3MEPCHHE,
HKCIIEPUMEHT, MOJICIIMPOBAHUE);

OBJIaJICHHE OOyYalOUMMHUCA YMEHHUSMU: CAMOCTOSITEIbHO  HAXOJMUTh,
aHAJIM3UPOBAaTh W HCMOIb30BaTh OMOJOTHYECKYIO HH(OPMAINIO; MOJIb30BATHCA
OMOJIOTMYECKOH TEPMHUHOJOTHEH M CHMBOJIMKOM; yCTaHaBIMBAaTh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM U  COLMAIbHO-3KOHOMHYECKMMH M 3KOJOTUYECKUMU
npoOieMaMu 4YeJOBEYECTBA; OLICHUBATh MOCIEACTBUS CBOEH NESITEIbHOCTH IO
OTHOUIEHUIO K OKpYXKarolled MPUPOJHON cpene, COOCTBEHHOMY 3/I0pOBbIO U
3MI0POBBI0  OKPYXAlOUIMX JIIoJAeW; OOOCHOBBIBaTH M COONIIONATh  MEpHI
npouIakTuKu MHPEKIMOHHBIX 3a00JIeBaHUM, MpaBUjla MOBEACHUS B IPUPOJE U
oOecrieueHrs 0€30MaCHOCTH COOCTBEHHOU KU3HEAESTENbHOCTH B UpE3BbIYANHBIX
CUTyallUsIX ~MOPUPOJHOTO M  TEXHOTEHHOIO0  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIEC HAyYHbIE OTKPBITUS B 001aCTU OHOJIOTHH;

pa3BUTHE Y 00YyYarOUIUXCsl MHTEIUIEKTYaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEM
B IMpOLIECCE 3HAKOMCTBA C BBIJAIOUIUMUCS OTKPBITUSAMU W COBPEMEHHBIMU
UCCIICIOBAaHUSIMU B OMOJIOTHH, peUIaeMbIMU €10 MpoOJieMaMu, METOAOJOTHEH
OMOJIOTUYECKOTO UCCIICIOBAHMS, TPOBEACHUS SKCIIEPUMEHTATBHBIX HCCIIEIOBAHUIM,
penieHuss OUMOJIOTMYECKUX 3a/lay, MOJCIMPOBAHUS OHOJOTUYECKUX OOBEKTOB U
POLIECCOB;



BOCIIUTaHUE Y 00YYaIOLIMXCSl [IEHHOCTHOI'O OTHOIIEHUS K KUBOW MPUPOJE B
LIEJIOM M K OTJIEJIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMHUPOBAHUE SKOJIOTUYECKOH,
TEeHETUYECKOM TIpaMOTHOCTH, OOIEH KyJIbTypbl TMOBEACHHUS B MPHUPOJE;
WHTETPAIH €CTECTBEHHO-HAYYHBIX 3HAHUL;

npuoOpereHue  OO0y4alOUUMHCS ~ KOMIIETEHTHOCTH B PallMOHAJIBHOM
PUPOIOTIONB30BaHUU (COOMIOICHNE MpaBUJI TMOBEACHUS B MPHUPOJE, OXPAHBI
BUJIOB, SKOCUCTEM, OMocdepbl), COXpaHEHUH COOCTBEHHOTO 370POBbsI U 310POBbSI
OKpYyXXarolux Joaer  (cobmogeHuss wMep npoduiIakKTUKU — 3a00JI€BaHMM,
oOecrieueHre OE€30MAaCHOCTH >KU3HEACSATENBHOCTH B YPE3BBbIYANHBIX CHUTYyaIUsX
OPUPOJHOTO M  TEXHOTEHHOIO XapakTepa) Ha OCHOBE  HCIIOJIb30BAHMS
OMOJIOTMYECKUX 3HAHUN 1 YMEHHI B OBCETHEBHOW KU3HU;

CO3JaHUE  YCIOBUWA Ui  OCO3HAaHHOrO  BbIOOpa  OOydYaroIIMMUCS
WHIUBUYaJTbHON oOpa3oBareabHOI TPACKTOPUH, CIOCOOCTBYIOLIEH
noclieyronemMy npo(ecCHOHATbHOMY CaMOOIPEIEICHUI0, B COOTBETCTBUU C
WHIUBUTyIbHBIMA UHTEPECAMU U TTOTPEOHOCTSIMHU PETHOHA.

OO11ee 4nMca0 4acoB, OTBEACHHBIX HAa M3Y4Y€HHE OMOJIOTUU Ha YIIIyOJIEHHOM
ypOBHE cpeaHero oodiiero oOpazoBanus, coctasiser 204 yaca: B 10 kmacce — 102
yaca (3 yaca B Heenmo), B 11 kimacce — 102 yvaca (3 gaca B HeeIo).

OT160p opraHu3anMoOHHBIX (OPM, METOJIOB M CPEACTB OOy4YEeHHUs OUOJOTUH
OCYIIECTBIISIETCS. ¢ Y4ETOM CHEHU(PUKU €ro COACpKaHWs M HAIpPaBJIEHHOCTHU HA
IPOJODKEHHE OMOJOrMYECKOro O0pa3oBaHMA B  OpraHu3alUsiX CPEIHEro
npo(ecCHOHaIBLHOTO U BBICILIEr0 00pa3oBaHusl.

OO6s13aTebHBIM YCIOBHUEM MPH 00ydeHUH OMOJIOTHH Ha YTIIIyOJIEHHOM YPOBHE
ABJIIETCS MPOBEJCHUE JIaDOpAaTOPHBIX M MpaKTHUeCKUX pador. Takke yuyacTtue
00y4aromuXxcsi B BBIIIOJIHEHUN MPOEKTHBIX M Y4eOHO-MCCIEI0BATENbCKUX pabdoT,
TeMaThKa KOTOpPhIX ONpPENENseTCs yYMTEJIeM Ha OCHOBE  HMMEIOIIUXCS
MaTepHAIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUIA.



COJEPKXAHUE OBYYEHUA
10 KITACC

Conepxanue mporpaMmbl, BBIACICHHOE KYPCUBOM, HE BXOJUT B MPOBEPKY
rocyjapcTBeHHou utorooi arrecramuu (I'MA).

Tema 1. buoJiorusi Kak HayKa

CoBpeMeHHas OuoJIorusi — KOMIUIEKCHast Hayka. Kpatkas ucropusi pa3BuTUs
Ouonorud.  buonormyeckne HayKd M H3y4aeMble UMH  IPOOJIEMBL
dyHAaMEHTAJbHbIEC, NPUKIAIHBIE W TOUCKOBBIE HAay4YHbIE MCCIECIOBAaHUS B
ouonoruu.

3HaveHne Omosoruu B (GOPMUPOBAHWN COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kapTtuHbl Mmupa. IIpodeccun, cBszanHbie ¢ OuosioTHEl. 3HaueHUWE OWOJIOTHHM B
MPAKTUYECKOM AECATEIbHOCTA YEJOBEKA: MEAMIIMHE, CEJIbCKOM XO35IMCTBE,
IPOMBILLJIEHHOCTH, OXPAHE IPUPOLBI.

JleMoHCcTpanun

[Toptpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun,
VY. T'apsen, I'. Mennens, B. . Bepuaackui, W. I1. [TaBnos, . 1. Meunukos, H. 1.
Basusnos, H. B. Tumodeen-Pecorckuii, JIx. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuer 1 cxembl: «CBsI3p OWOJIOTMHM C JIPYrUMU Haykammuy, «Cucrema
OMOJOTHYECKHUX HAYK.

Tema 2. 7KuBble cucTeMbl M UX U3yYeHHE

XKuBble cuctemMbl Kak mpeaMer u3ydeHuss Ouonoruu. CBONCTBA >KHUBBIX
CUCTEM: €IMHCTBO XUMHYECKOTO COCTaBa, MAUCKPETHOCTb M UEJIOCTHOCTD,
CIHOXHOCTh M YIOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTraHU3allUs,
CaMOBOCIIPOU3BEICHUE, PA3IPaKUMOCTh, U3MEHUUBOCTh, POCT U PA3BUTHE.

YPOBHH OpraHu3aluy KUBBIX CUCTEM: MOJIEKYJSIPHBIM, KJIETOYHBIMU,
TKAHEBBIH, OpraHU3MEHHBIN, MOIYJISILIUOHHO-BUI0BOM, 9KOCHUCTEMHBIM
(OuoreoneHotnyeckuii), Omochepusiid. Ilporeccel, MpPOUCXOAANIME B IKHUBBIX
cuctemax. OCHOBHBIC TpPHU3HAKU JXUBOTO. JKW3Hb Kak (opma CYIIECTBOBAHUS
Marepud. Hayku, n3ydaromine >KuBble CUCTEMBI HA Pa3HbIX YPOBHIX OPraHU3ALUU.

N3ydenune xuBbIX cucteM. Metoabsl Ouosnoruueckoit Hayku. HabGmronenue,
W3MEpPEHUE, IKCIIEPUMEHT, CUCTEMAaTU3alusl, MeTaaHanu3. [IoHsTHEe 0 3aBUCHUMON U
He3aBUCUMOM niepeMeHHOW. [lmanupoBanme oskcnepumenra. IlocranoBka wu
npoBepka runote3. Hynesas rumote3a. [lonsiTue BBIOOpKH M €€ TOCTOBEPHOCTH.
Pa3bpoc B Ouonorumdeckux JaHHbIX. OIllEHKa JOCTOBEPHOCTH MOJY4YEHHBIX
pe3yapratoB. [IpuunMHBI HWCKaXKEHUs pe3yJbTaToB J3KcrepuMmeHTa. [loHsTue
CTaTUCTUYECKOIO TECTA.

JleMoHCcTpan UK



Tabmuupr u cxembl: «OCHOBHbIE MPU3HAKK KU3HW», «buonoruyeckue
cucteMmbl», «CBOWMCTBAa JKHBOW MaTepum», «YPOBHM OpraHu3aldd KHUBOU
npuponb», «CTpOeHHE >KUBOTHOM KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpPraHoB YeJOBEUYECKOTO opraHusMay, «buoreonenos3y», «buochepar, «MeTtoas
U3YUYEHUS] )KUBOU IPUPOIBD).

O6opynoBanue:  jmaboparopHoe  oOopydoBaHWE  JJid  MPOBEACHUS
HaAOJIIOICHUM, U3MEPEHH, SKCIIEPUMEHTOB.

IIpakTuyeckass padora «lcnonb3oBaHWE pa3IMYHBIX METOJOB IpHU
M3YUYCHHUU )KUBBIX CUCTEM).

Tema 3. buoJsiorust KjieTku

Knerka — cTpykTypHO-QYHKIMOHAJIbHAs eauHUIA >kuBoro. lcropus
oTKphITHS KiIeTKU. PaboTel P. I'yka, A. JleBenryka. Kierounas teopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE MOJIOKEHUS COBPEMEHHOM KIIETOYHOU
TEOPHH.

Metoabl  MOJIGKYJSIPHOM M KJIETOYHOM  OWUOJOTUHM:  MHUKPOCKOMUS,
xpomarorpadusi, 31eKkTpodopes, METoJ MEYEHBIX aToMOB, AuddepeHnnamILHOe
HEHTpU(PYTUpPOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢huxcuposanmvix
K1emox. DIEeKTpoHHas MUKpockonus. Koughoxkanwbnaa muxkpockonus. Bumanvhoe
(npusicuzrenHoe) uzyueHue Kiemokx.

JeMoHCcTpanun

[Toptpertsi: P. I'yk, A. JleBenryk, T. IlIBann, M. HIneitnen, P. Bupxos, K. M.
bap.

Tabnuubl U cxembl: «CBETOBOM MUKPOCKOI», «DIEKTPOHHBIA MUKPOCKOID,
«Hcropust pa3BUTHUS METOJOB MUKPOCKOITUI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpenapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

IIpakTnueckass padora «/3yyeHue MeETOOB KJIETOYHOH OHOJIOTUU
(xpomatorpadusi, saekrpodopes3, auddepeHnMaTEHOE MEHTPUDYTHPOBAHKE,
[I1IP)».

Tema 4. XuMn4eckasi OpraHu3anms KJIETKH

XUMHYECKUN COCTaB KIIETKA. Makpo-, MHUKpPO- U YJIbTPAMUKPOIJIEMEHTHI.
Bonma m e€ posib Kak pacTBOPUTENSI, pPEarcHTa, y4acTUE B CTPYKTYPHUPOBAaHHU
KJIETKH, TEIUIOPeryssiiiui. MuHepaibHble BEUIECTBA KJIETKU, X OHOJOrMyeckas
poJib. Posib KATHOHOB M AaHHOHOB B KJIETKE.

Oprannueckre BeUIECTBA KIETKU. buosormdeckue mnoiuMepbl. benku.
AMHWHOKHUCIIOTHBIN cocTaB 0enkoB. CTPYKTypbl OenKOBOUM MoJieKyibl. [lepBudnHas
CTpyKTypa Oejka, NenTuaAHas CBsI3b. BTopuuHas, TpeTU4yHas, 4YeTBEpTUYHAs
cTpyktypsl. Jlenarypamusi. CpoiictBa OenkoB. Krnaccudukaruss Oenkos.
buonoruueckue ¢pyHkum 6enxkoB. [Ipuonul.



VYrneBoabl. MoHOCaxapuIbl, TUCaXapHUIbl, OJIMTOCAXAPHUbl U MOTUCAXAPUIBL.
O6mwmit maH crpoeHuss U (UBHKO-XMMHUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonornyeckne GpyHKITMM YrIeBOIOB.

Jlununet. I'uapodunbHo-ruapododHbie cBoiicTBa. Knaccudukanus aunuuos.
Tpurnuuepunsl, ¢ochonunuasl, BOCKH, cTepouibl. buomsormdyeckue QyHKIUH
nunuioB. OOIIKe CBOMCTBA OMOJOTHUECKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTh K
CaM03aMbIKaHHIO, OTYTPOHUIIAEMOCTb.

Hykneunoseie kuciotsl. JJHK u PHK. CrpoeHune HYKIEHHOBBIX KHCIIOT.
Hyxneoruapl. [lpuanun xommuiementapuoctu. lIpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cnmpans. MectoHaxoxaenune u ononornyeckue ¢ynkiuu JJHK.
Bunel PHK. ®yukuuu PHK B kieTke.

Ctpoenue monekyibl AT®. Makposprudyeckue cBs3u B MolJiekyine ATO.
buonoruueckue ¢pynkunu AT®D. BoccTaHOBIICHHBIE TEPEHOCYNKH, UX (PYHKIIUU B
kietke. [pyeue muykneoszuompughocghamovr (HT®). CexBenupoBanune JIHK.
Memoowi eenomuxu, mpancKpunmoMuku, RPOmMeoMuKU.

CtpykTypHast OMOJIOTHS: OMOXUMUYECKHE U OMOPU3NUECKUE HCCICIOBAHUS
cocTaBa W NPOCTPAHCTBEHHOM CTPYKTYphl Ouomonekyn. Modenuposanue
CMpPYKmMypol U QYHKYUl OUOMONIEKYN U Ux Komniekcos. Komnviomepuwiii Ouzatin u
OpeanuyecKuil CuHme3s OUOMONEKYN U UX HEeNPUPOOHBIX AHANO0208.

JeMoHCcTpanun

[Toptpersr: JI. Ilonmunr, [x. Yorcon, @. Kpuk, M. Yuikunc, P. ®panknun,
@. Conrep, C. [Ipy3unep.

Huarpammbl:  «PacripeneneHne  XUMUYECKMX  3JEMEHTOB B HEXHUBOM
npupoe», «PacrpeneneHre XUuMUYECKUX JIEMEHTOB B )KUBOU TIPUPOJICH.

Tabmubr 1 cxemsl: «llepuoguveckass TaONHMIIa XUMUYECKHX DIIEMEHTOBY,
«CTtpoeHne MoJieKyibl Bonbl», «BermecTBa B coctaBe opranusmMoB», «CTpoeHue
MOJIEKYJIbl  Oesikay, «CTpyKTypbl O€IKOBOM MOJIEKYJb», «CTpOeHHUE MOJEKYI
yraeBoaoBy, «CTpoeHue MoJIeKyad JunuaoBy, «HykiIenHOBbIE KHCIOTHDY,
«Ctpoenne mosiekysibl ATD».

ObopynoBaHue: XUMHUECKas TIOCY1a U 000pyA0BaHHE.

JladopaTopHasi pa6ora «OO0Hapy)eHHE OCIKOB C ITOMOIIBIO0 Ka4eCTBEHHBIX
pEAKLINID.

JlabopaTtopnass  padora  «lccienoBaHue — HYKJIEMHOBBIX  KHUCJIOT,
BBIJICIICHHBIX U3 KJIETOK PA3JITUYHBIX OPTAHU3MOB).

Tema 5. CtpoeHne u pyHKIUM KJIETKH

Tunbl KIETOK: »yKapuoTHUecKass M mpokapuoTuyeckas. CTpyKTypHO-
(hyHKITMOHATILHBIE 00pa30BaHUS KIETKH.



Ctpoenue npokapuoTuueckoit kinetku. Kierounas creHka 6Oakrepuil U apxeu.
Oco0eHHOCTH CTPOEHHUSI TeTepOTPOPHOM M aBTOTPO(GHOW MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapUOT B OMOIIEHO3AaX.

Crtpoenue u (YyHKIIMOHUPOBAHUE DYKApPUOTUYECKOU KJICTKH.
[Tnazmatuueckass wmemOpana (mmasmaiiemma). CTpyKTypa — IUIa3MaTHYECKOM
MeMOpanbl. TpaHCOpT BeLIECTB Yepe3 IIa3MaTHYEeCKyl0 MeMOpaHy: MacCUBHBIN
(muddy3us, obnery€nnass auddysus), aKTUBHBINA (MEPBUYHBIA W BTOPUYHBIN
aKTUBHBIM TpaHcnopT). Ilomynponuiiaemocts MemOpanbl. PaGotra HaTpuii-
KaJIUEBOr0 Hacoca. DHAOLMUTO3: MUHOIUTO3, (paromuro3. Dk3o1mTo3. Knetounas
crerka. CTpyKTypa U (YHKIIMH KJIETOUHOM CTEHKH pacTeHHid, TpUOOB.

[Muronna3sma. Lluto3omne. [{utockener. JIBukeHue uurtoriasmel. OpraHou bl
kieTku. OpHoMeMOpaHHBIE OpraHOWJbI KJIETKHU: DHJIOIUIa3MaTUYECKasl CETh
(BIIC), anmapar I'oabmaxu, JTU30COMBI, UX CTpOCHHE W (PYHKUUHU. B3zaumocBs3b
OJTHOMEMOpaHHBIX OPraHOUJOB KJIETKH. CTpoeHHE TpaHyJSIPHOTO PETHKYIyMa.
Mexanuzm nanpaenenus 6eaxos ¢ IOIIC. Cunre3 pacTBopuMbIXx OenkoB. CUHTE3
KJIETOYHBIX MeMOpaH. [ magkuii (arpanyyisipHbIN) SHI0MIA3MAaTUYECKUM PETUKYITYM.
Cekperopnast pynkuus anmnapara [onbmxu. Moougurxayus 6enxoe 6 annapame
Tonvoocu. Copmupoexa 6enkos 6 annapame I onvoocu. TpaHCTIOPT BEIIECTB B
KieTke. Bakyonu pacturenbHbiX KiaeTok. Kierounsiii cok. Typrop.

[TomyaBTOHOMHBIE ~ OpPraHOWIBI  KJICTKH:  MHUTOXOHIPUH,  IUIACTHUJIBI.
IIpoucxoorcoenue mumoxonopuii u niacmuod. Cumouoeenes (K.C. Mepedsickosckuil,
JI. Mapeynuc). Ctpoenue u (PyHKIUM MUTOXOHAPUM W TuiacTui. I[lepBudHbIe,
BTOPHYHBIE ¥  CIIOKHBIE  IUTACTHIBI  (POTOCHHTE3WPYIONIUX  JYKApPHOT.
XJI0pOIIIACTBI, XPOMOILIACTHI, JIEMKOIIJIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranouasl kietkn CTpoeHrne W GyHKIMH HEMEMOpaHHBIX
OpraHOU/IOB KJICTKH. Pubocomel. IIpomesicymounvie Qunamenmot.
MukpoduinaMeHTbl. Akmunosvlie Mukpoguiamernmosi. MBpIIlIEUHbIE  KIJIETKH.
Axmunoevle KOMHOHeHmbl HeMbluleyHblx Kiemok. Muxkporpyoouku. Kierounsrii
nentp. CTpoeHHME W JBIKEHHE JKTYTHKOB H PECHUYEK. MUKpPOTPyOOUKH
nuTomiasmel. LlenTpuons. benku, accoyuuposanuvie ¢ MUKpo@uiamenmamu u
muxpompyboukamu. MomopHvie benxu.

SAnpo. O6onouka sigpa, XpoMaTHH, Kapuoria3ma, SAPbIIIKYA, UX CTPOCHHUE U
byakun. SnepHbiii  0enkoBbIE MaTpukc. IIpocTpaHCTBEHHOE pACIONOKEHHE
XpoMocoM B HUHTep(ha3sHOM siape. dyxpomamun u cemepoxpomamun. benku
XpOMaTUHA — THUCTOHBI. /J[uHamuka s0epHoi 000104Ku 6 Mmumo3se. HoepHuiii
mpaucnopm.

Kinerounsie BritoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK 3YKapHOT
(pacTuTENBHOM, )KUBOTHOM, TPUOHOM).

JleMoHCcTpanun



[Toptpersi: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabmuubl 1 cxembl: «CTpoeHUE B3YKApUOTHYECKOW KieTKn», «CTpoeHue
KUBOTHOW  KJETKW», «CTpoeHME  pacTUTENbHOM  KieTkm», «CtpoeHue
MUTOXOHIPUNY, «SAapoy», «CTpoeHne NpOKapruOTUIECKON KIETKI».

ObopynoBaHHe: CBETOBOM MHKPOCKOI, MHKpPOIpEenapaThl PacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOTIPETapaThl 0aKTepUATbHBIX KJIETOK.

JlaGopaTtopnass pabora «M3ydyeHue CTpOEHHS KIETOK Pa3IU4YHBIX
OpraHU3MOB.

IIpakTueckasi padora «/3yueHue CBOMCTB KJIETOYHON MEMOpaHbI.

JlaGopaTtopnasi padora «lVccnenoBaHue IUIa3MONIM3a U JEIJIA3MOJIM3a B
PACTUTENBHBIX KIETKAX).

IlpakTnyeckass  padora  «lM3ydeHue  JBWKEHHS  LUTOIUIa3Mbl B
PACTUTEIIBHBIX KIIETKAX).

Tema 6. O0OMeH BelecTB M peBpallleHHEe JHEPIHH B KJIETKe

AccUMMITALIUS U TUCCUMMWISIIIUS — IBE€ CTOPOHBI MeTabou3Ma. Turbsl oOMeHa
BELIECTB: aBTOTPOGHBIA M rerepoTpodHbii. Yyactue Kuciopoga B OOMEHHBIX
npoleccax. OJHepreThueckoe obecredeHue KieTku: mnpeBpamieHue ATO B
oOMeHHBIX TIporeccax. DepMEeHTATUBHBIA XapakTep peakmuii KICTOYHOTO
Metabomm3ma. DepMEeHTHI, WX CTPOCHUE, CBOWCTBA M MEXaHWU3M JICUCTBHS.
Kodepmentsl. Otnuuust GepMeHTOB OT HEOPraHMUYECKUX KaTaiu3atopoB. benku-
aKTUBATOPbl U OEJIKU-UHTHOUTOPBL. 3aBHUCUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3NUUHbIX (PAKTOPOB.

IlepBUuHBIi CHUHTE3 OpPraHUYECKUX BEIIECTB B KieTKe. DOTOCHHTES.
Anoxcucennviti u oxcueenHvlil gomocunmes y oaxmeputi. Ceemocobuparowue
nuUSMeHmyvl U NUSMEeHMbvl peaKyuoHHo20 yermpa. Poip X10pomnnacToB B mporecce
(dhorocunTe3a. CBeroBas u TeMHOBas da3pl. Domoovixanue, Cs., Cy. u CAM-munsi
¢domocunmesa. IlponykTuBHOCTh (hoTOCHHTE3a. BiusiHuEe paznuyHbIX (PaKTOPOB
Ha CKOpOCTh (poTocuHTe3a. 3HaUeHHE (POTOCUHTE3A.

XeMOCHHTES. Pa3znooGpasue OpPraHNU3MOB-XEMOCUHTETUKOB:
HUTpuUIUpyOImKe OaKTepuu, KeIe300aKTepHH, CepoOaKTEepUH, BOJOPOIHBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHble opranu3Mbl. Buabsl Opoxkenus. I[IpoaykTel OpokeHHS M HX
HCIIOJIb30BAaHME YEJIOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO3OYuTEM OOJIC3HEN.

AspobHbIe OpraHU3MBl. Orarbl SHEPreTUYECKOro oOMeHa.
[ToaroToBuTeNbHBIN dTaN. [ TMKOIN3 — OECKUCIOPOTHOE PACIIETUICHHUE TITFOKO3bI.

buonornueckoe oKucIIEHHE, WK KIETOYHOE JIbIxaHue. Poiab MUTOXOHIpUi B
npoleccax ouosoruyeckoro okucienus. [uknuueckue peakiuu. OKUCTUTENBHOE
bochopmmpoBanue. IHnepeuss membpannozo epaduenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cunmaszvl. IlpeumyniecTBa a’dpoOHOr0 MYyTH
oOMeHa BellecTB nepea aHadpoOHbIM. DP(HEKTUBHOCTh IHEPTETUUECKOTO OOMEHa.

JdeMoHcTpauuu

[Toprpetsr: k. ITpuctin, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabmuiel u cxembl: «DOTOCUHTER, « JHEpreTUIecKuii 0oMen», «brnocunrtes
oenkay, «CtpoeHue GpepMeHTa, « XeMOCHHTE3.

ObopynoBaHue: CBETOBOH MUKPOCKOM, 000OpYAOBaHUE ISl IPUTOTOBICHHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAPaTOB.

JlaGopaTtopnass  paGora «/3ydyeHwe  KaTalUTHUYECKOW  aKTUBHOCTH
(dhepMeHTOB (Ha MpUMEpE aMUIIa3bl WK KaTalas3bl)y.

JlaGopaTopnasi pabora «l3ydyeHue (PepMEHTAaTUBHOTO pacUICIICHUS
NEPOKCHJIa BOJIOPO/Ia B PACTUTEINIBHBIX U AKUBOTHBIX KIETKAX).

JlaGopaTtopnass padora «CpaBHeHHe TIporieccoB  (oTocuHTe’a U
XEMOCHUHTE3a».

JladopaTopHasi pa6ora «CpaBHEHHE MMPOIIECCOB OPOKECHHUSI M TBIXAHHSI.

Tema 7. HaciencrBennasi uHGOpManus U peajn3anus eé B KIeTKe

Peakunn matpuyHoro cunresa. lIpuHIKMN KOMIUIEMEHTAPHOCTH B PEAKLIMSIX

MaTpUYHOTO CMHTe3a. Peanuzanus HaciaencTBeHHol nnpopmarun. I'enernueckuit
KoJ, ero cpoucrBa. Tpanckpunuus — marpuusbld cuHTe3 PHK. IlpuHnmnen
TPAHCKPUIILNN: KOMIJIEMEHTAPHOCTh, aHTUIAPAIIIEIIBHOCTD, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti kniemxe. Hexooupyrowue PHK.
Tpancnsauus u e€ atanbl. Yuactue TpancnoptHeix PHK B 6nocunTese 6enka.
VYcnoBus OuocunTeza Oenka. KomupoBanue amuHOKUCIOT. Ponb pubocom B
OounocuHTe3e Oenka.

Cogpemennvie npedcmasnenus o cmpoenuu 2enos. OpraHuszanus T€HOMa y
IPOKApUOT U DYKapuoOT. Peryisius akTMBHOCTM T€HOB y IpokapuoT. ['mmoresa
onepoHa (®. XKakob, XK. Mano). MozrexynsapHvle mexanuzmvl IKCNPeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 pecynrayuu pabomul 2enog. Perynsauus 0OMEHHBIX
IIPOLECCOB B KieTKe. KieTounsli romeocTas.

Bupycer — HexiieTouHbie (hOPMBI )KU3HU U OO0IHMTaTHBIE mapa3utbl. CTpoeHHe
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKuzneHubili yuxi
JIHK-cooeporcawux supycos, PHK-cooepocawux e6upycos, baxmepuogpazcos.
Obpamuas mpanckpunyus, pegepmasd, unmezpasd.

Bupychbie 3a0oneBanust yenoBeka, )KuBOTHbIX, pactenuit. CITN, COVID-
19, counanbHble U MEAUIIUHCKHUE TTPOOIIEMBI.

buoungopmamuka: unmeepayus u ananuz dorvuux maccueos («bigdatay)
CmMpYKMypHuIX buonocudeckux oannvix. Hanomexuonoeuu 6 buono2uu u meouyuHe.
Ipoepammupyemvre pynkyuu 6enxos. Cnocobvl 00cmasKu 1eKapcms.



JdeMoHcTpauuu

[Toptpersi: H. K. Kosnbiios, 1. 1. iBanoBCKkwMii.

Tabmuiel u cxembl: «buocuntes 6enkay, «['eHeTnueckuit koa», «BUpych,
«baxtepuodarm».

IIpakTnyeckas padora «Co3nanue MOJEIN BUPYCay.

Tema 8. ZKu3HeHHBIN HMKJ KJIETKH

Knerounslii 1uki, ero mnepuoasl W peryisuus. WHtepdaza u MuUTO3.
Oco0eHHOCTH MPOIIECCOB, MpOTEKaromMX B uHTepdase. IloaroroBka KIETKH K
nenenuto.  Ilpecuntetmyeckuii  (MOCTMUTOTUYECKUN),  CUHTETUYECKUU U
MOCTCUHTETHYECKUH (MIPEMUTOTUIECKUN ) IEPHOJIbI HHTEP(DA3BI.

Marpuunsiii cunte3 JIHK — permmukanus. Ilpunuunel pennukanuu JIHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIA  CUHTE3, AHTUIIAPAIIIETBHOCTb.
Mexanusm pernkauun JIHK. Xpomocombl. Ctpoenue xpomocom. Tenomepsl u
TeroMepaza. XPOMOCOMHBIM HA0Op KIETKH — KapuoTum. JIumimowmHei u
ramionHelii  HaOopbl  XxpomocoM. ['oMmonornunsie xpomocombl. [lonoBbie
XPOMOCOMBI.

Jlenenue kieTku — MuTo3. CTaiui MUTO3a U MMPOUCXOSIIINE B HUX MTPOIECCHI.
Tuner Mmuto3a. Kapuoknsne3 u uUTOKMHE3. bruonornyeckoe 3Ha4eHUE MUTO3A.

Perynsuuss muroTMueckoro nmkia kKietkd. [Iporpammupyemasi kiieToyHas
ruoesb — arnomnro3.

Knerounoe smpo, XpoMocombl, (yHKIIMOHAIbHAS TEHOMHKA. Mexanuszmol
npoaughepayuu, ouppepenyuposxu, cmapenus u eubeau xiemox. «l{ugposas
KliemKka» — Ououngopmamuyeckue mooeiu GyHKYuOHUpPOBaHUs K1emKu.

JleMoHCcTpanun

Tabmuibr 1 cxembl: «KW3HEHHBIA MUK KIETKW», «Mwutos», «CtpoeHue
xpomocomy, «Pemukarusa JHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpOIpenapartbl: « MUTO3 B KJIETKax
KOPEUIKA JTyKa».

JlaGopaTopHasn pabora «3yuyeHne  XpoMOCOM  Ha  TOTOBBIX
MHKpoOnpenaparax».

JlabopaTtopHasi pabora «HabmoaeHre MuTO3a B KJIE€TKaX KOHYMKA KOpeIlKa
JyKa (Ha TOTOBBIX MUKPOIMpENapaTax).

Tema 9. CtpoeHnne u pyHKIMHM OPraHU3MOB

buonornueckoe pazHooOpazue OpPraHU3MOB. OOHOKIETOYHBIE,
KOJIOHUAJIbHBIC, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0EHHOCTH CTPOCHHUSI U KU3HEACATEIHHOCTA OJHOKIETOUYHBIX OPraHU3MOB.
bakTepun, apxeu, OJHOKIETOYHbIE T'PUOBI, OJHOKJIETOUYHBIE BOJOPOCIH, APYrHe
npoTrucThl. KonoHManbHbIe OpraHnu3MBl.



B3anmocBsi3p 4acTell MHOTOKJIETOYHOrO OpraHu3ma. TKaHHh, OpraHbl M
cucteMbl opranoB. OpranusMm Kak eIrHoe 1enoe. I'omeocras.

Txkanu pacrenuil. Tumel pacTUTENBHBIX TKaHEW: o0Opa3oBaTelibHas,
MOKPOBHAs, MPOBOAAINAS, OCHOBHas, MexaHuyeckasd. OCOOEHHOCTH CTpPOEHUS,
GbyHKIUI 1 pacloIoKEHUs TKaHEH B OpraHax pacTeHHM.

TkaHU KUBOTHBIX U YEIIOBEKA. THIMBI )KUBOTHBIX TKAHEH: SIHUTEIUAIbHAS,
COCIMHUTEIbHASA, MbIleyHasi, HepBHas. OcCOOEHHOCTH CTpoeHws, (DyHKIUN u
PAcCIIOI0KEHUS TKAHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TI€HEpaTUBHBIE OpraHbl pacTeHuil. OpraHel U
CHUCTEMBI OPTraHOB KUBOTHBIX U 4eoBeKa. OYHKIIMHA OPraHOB U CUCTEM OPraHoOB.

Onopa Tena opranu3mMoB. Kapkac pacrenuii. CkeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX >KMUBOTHBIX. HapykHblil U BHyTpeHHUU ckeneT. CTpoeHue u
THIBI COEAUHEHHS KOCTEH.

JIB>KEHUE  OpraHu3MoB.  JI[BM>KEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOouHOE, KI'YTUKOBOE, pECHHYHOE. JIBM)KEHHE MHOTOKJIETOYHBIX PACTCHUM:
TPONKU3Mbl M HACTUM. JIBM>KEHHE MHOTOKJIETOYHBIX MXHWBOTHBIX W YEJIOBEKA:
MblleyHas cucteMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIuranme opranusmoB. IlornomeHne BOABIL, YIJIEKUCIONO Ta3a H
MUHEpAJIbHBIX BELIECTB pACTEHUAMM. lIuTaHne >kMBOTHBIX. BHyTpUIoJioOCTHOE U
BHYTPUKJIETOUHOE TNuilleBapeHue. IluTtaHnue MO3BOHOYHBIX >KUBOTHBIX. OTIEIBI
MUIIEBAPUTENBHOrO TpakTa. [lumeBapurenbHbie xenesbl. [lumeBapurenbHas
CUCTEMa YEJIOBEKA.

Jlpixanue opranu3mMoB. Jlpixanue pacteHuid. [[pixanue »uBoTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIETKU. KoxHoe apixanue. JlpixarenbHas MOBEPXHOCTb.
’KabepHoe u nérounoe nprxanue. J[pixaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIUOHHOE  YCIOKHEHUE CTPOEHUSI JIETKUX [MO3BOHOYHBIX IKWBOTHBIX.
JlpixaTenpHas CHCTEMA YeJIOBeKa. MeXaHW3M BEHTWIALMU JIETKUX Yy NTUL U
MJIEKOMUTAIOMUX. Perynsiius npixanus. JlpixarenbHbie 00bEMBI.

TpaHcnopT BEWIECTB Y OpPraHu3MOB. TpPaHCIOPTHBIE CHCTEMBI PACTEHHM.
Tpancnopt BemecTB y KUBOTHbIX. KpoBeHOCHas cucrema M €€ OpraHbl
KpoBeHocHass cucrema TMO3BOHOYHBIX JKMBOTHBIX M yenoBeka. Cepare,
KPOBEHOCHBIE CcOCyAbl M KpoBb. Kpyrum KpoBooOpalieHus. IBOJIIOIMOHHbBIE
YCIIOKHEHUSI CTPOSHUSI KPOBEHOCHON CHCTEMBI TTO3BOHOYHBIX KUBOTHBIX. PaboTa
cepaua v e€ perysiuus.

Brinenenne y opranusmoB. Beigenenue y pacrenud. Bergenenue y
KUBOTHbIX. CoKpaTuTenbHble Bakyonu. Oprassl BbiaesieHus. DOuibTpanus,
CeKpenusi U 00paTHOE BCACHIBAHME KaK MEXaHWU3Mbl Pa0OThI OPraHOB BbIIEICHUS.
CBsI3b IOJIOCTH TE€JIa C KPOBEHOCHOM U BBIACIIUTEIIBHON cucTeEMaMHU. Briienenue y



MO3BOHOYHBIX JKUBOTHBIX U yesoBeka. [louku. CtpoeHne U (QyHKIIMOHHPOBAHUE
He(poHna. OGpazoBaHue MOYH Y YeJIOBEKa.

3ammTa y OpraHuM3MOB. 3alluTa y OJHOKIETOYHBIX OpraHu3sMoB. CrHopbl
OakTepuil M UUCTHI MPOCTEHIIMX. 3alldTa y MHOTOKJIETOYHBIX pPACTEHUI.
Kyrtukyna. CpeacrBa nacCUBHOM M XUMHYECKOM 3aIUTHl. OUTOHIUBI.

3ammra y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpPOBBI M KX IPOU3BOJHBIE.
3amuTa opranu3ma ot OoneszHed. iMmyHHast cuctema yenoBeka. Kiietounblil u
TYMOPAJIbHBIA HMMMYHHUTET. BpoXAEHHBIM M MpUOOPETEHHBIN CrenupuIecKuit
UMMYHHUTET. Teopusi KiIoHaJIbHO-CeleKTUBHOTO uMmyHurteta (I1. Dpaux, @. M.
bepuer, C. Tonerasa). BocnasiurensHble OTBETHI OpraHU3MOB. Poiib BpOXKAEHHOTO
MMMYHHTETA B Pa3BUTHUH CUCTEMHBIX 3a00JI€BaHUI.

PazgpaxxumocTte UM perymsuus |y OpraHu3moB. Pasznpaxumocts y
OJTHOKJIETOYHBIX OPraHU3MOB. Takcuchl. Pa3apakuMOCTh U PETYISLNS Y PACTEHUM.
PocroBble BelecTBa U UX 3HAYCHUE.

HepBHast cucrema u pedrexTopHas peryiasuus y >KUBOTHbIX. HepBnas
cucTeMa u €€ OTJeibl. DBOJIOLMOHHOE YCI0)KHEHHE CTPOEHUS! HEPBHOM CHCTEMBI
y SKUBOTHBIX. OTAENbl TOJOBHOIO MO3ra MO3BOHOYHBIX >KUBOTHBIX. Pediiekc u
pednexropHas nyra. besycioBHble U yCIOBHBIE pe(IIEKCHI.

I'ymopanpHas perynsiuus M SHAOKPUHHAS CUCTEMA JKMBOTHBIX M UYEJIOBEKA.
JKenespl OSHIOKPMHHOW CHUCTEMBI M HMX TOPMOHBL. /[lelicTBME TOPMOHOB.
B3anmocBsI3p HEPBHOM W B3HIOKPUHHON cucTeM. [umortamamo-runodu3zapHas
cucrema.

JdeMoHcTpauuu

IToptper: U. I1. [TaBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOAOPOCHN», «MHOTOKIETOYHBIE
Bojopocin», «bakrepun», «lIpocrenmme», «OpraHbl IBETKOBBIX PACTEHUN»,
«CucreMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHe
HaceKoMbIxX», «Tkanu pactenuit», «KopHeBbie cuctembl», «CTpoeHHE CTEOIsD,
«CTpoeHHEe JIMCTOBON IIACTUHKW», «TKaHMW >KUBOTHBIX», «CKENeT 4YeloBEeKay,
«ITumeBapurenbHass  cucreMa», «KpoBeHocHass cucremayn, «/lpIxarenpHas

cucrema»,  «HepHaa  cucrema»,  «Koxa», «Mslmeynas — cucremay,
«BpinenurensHas cucrema», «OHIOKpHUHHAs cucTeMa», «CTpOEHHE MBILILBDY,
«AmmynuTETY, «Kumeunononoctueie», «Cxema  NHUTaHHA  PACTEHHID,

«KpoBeHOCHBIE  CcHCTEMBl TMO3BOHOUYHBIX JKUBOTHBIX», «CTpOEHHE TUAPBD»,
«CtpoeHne miaHapumn», «BHyTpeHHee cTpoeHue N0XKAeBOro yepBs», «HepBHas
cuctemMa pbiO», «HepBHas cucrema asarymkw», «HepBHas — cucrema
npecMmelkaromuxcs»,  «HepBHas  cucrtema  nruny, «HepBHas — cucrema
MIIeKonuTarommx», «HepBHas cucrema uenoBekay, «Peduexcy.



O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKpOIpenapaTbl OJHOKIETOYHBIX
OpraHu3MOB, MHKpOIpenapaTbl TKaHEW, pPAKOBHHBI MOJUIOCKOB, KOJUIEKLIHU
HACEKOMBIX, WIJIOKOXKUX, KUBBIE SK3EMIUIAPHl KOMHATHBIX PACTEHU, TepOapuu
pacTeHUM pas3HbIX OTACJIOB, BIAXKHBIE [penaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
o0opy0BaHuE JJIsl IEMOHCTPAIIMU TOYBEHHOTO U BO3AYIITHOTO MUTAHUSI PaCTeHUH,
pacierieHus Kpaxmaia 1 OelIKoB o[ AecTBHEM (epMEHTOB, 000PYI0BaHUE TS
JEMOHCTPALIMH OIBITOB MO U3MEPEHHUIO )KU3HEHHOM €MKOCTH JIETKHX, MEXaHU3Ma
IbIXaTEJIbHBIX JBUKEHUH, MOJIEJIA TOJIOBHOTO MO3ra Pa3JINYHbIX JKUBOTHBIX.

JlaGopaTopHnas padora «/3yueHne TKaHel pacTeHUN.

JlaGopaTopHas padora «/3yueHne TKaHEeH JKUBOTHBIX.

JlaGopaTopHasi padora «/I3yueHre OpraHoB IBETKOBOI'O PACTEHUS.

Tema 10. PazmHo:KeHne M pa3BUTHE OPraHU3MOB

@opMbI pa3MHOXKEHUS OPraHu3MoB: Oecrojioe (BKIIOYas BEreTaTUBHOE) U
nojsoBoe. Buasl  Oecnioioro  pasMHOXKEHHUS:  TOYKOBAaHUE,  CIOPYJIALNA,
dbparmeHTaIys, KJIOHUPOBAHUE.

[TonoBoe pa3smHoxxkeHue. [lonoBbie KieTKH, wuiau rameTsl. Meito3. Craguu
Mmeio3a. [ToBenenune xpomocom B Meito3e. Kpoccunrosep. buonornyeckuii cMbICi
Melo3a W TIOJIOBOro Iponecca. Meo3 M €ro MecTo B JKM3HEHHOM IUKJIIE
OpPraHU3MOB.

IIpen3aponpiuesBoe passurue. ['amerorenes y ;kuBOTHBIX. 110510BBIE Keme3bl.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMarorene3 u ooreHes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnopoTBopeHne U 3MOpPHOHAJIbHOE pa3BUTHE KHUBOTHBIX. CrocoObl
OIUIOAOTBOPEHUS: HApY)KHOE, BHyTpeHHee. [lapTeHorenes.

WNHauBHyaIbHOE PAa3BUTHE OPraHU3MOB (OHTOr€HE3). DMOPHOJIOTUs — HayKa
0 Pa3BUTHUU OpraHU3MOB. Mopghozenez — 00Ha U3 21ABHLIX NPOOIEM IMOPUOIOSUM.
Konyenyuss mopgocenos u mooenu mopgoeeneza. Craguu >MOpHOTEHE3A
KUBOTHBIX (Ha mpumepe Jsarymku). [poOnenme. Tumsl  gpoOieHUs.
Jemepmunuposannoe u Hedepmunupoeanmoe oOpobnenue. bnacmyna, munvl
onacmyn. OcoOEHHOCTH APOOJICHUS MIICKOIUTAIONMINX. 3apPOJBIIIEBBIE JTUCTKH
(ractpyssinust). 3akiajKa OpraHoB U TKaHEH U3 3apOJIbIIIEBbIX JIUCTKOB. B3anmHoe
BJIMSIHUE 4YacTeil pa3BUBAIOUIErocs 3apojbliia (dMOpUOHAIbHAS HWHAYKIIMS).
3aknagka IUlaHa CTPOEHUS JKMBOTHOIO Kak  pe3yibTaT HEPAPXUUYECKUX
B3aUMOJICHCTBUI TI'eHOB. BilnsgHMEe Ha SMOPHOHAIBHOE PAa3BUTHE PA3IUYHBIX
(aKTOpOB OKpPYKAIOILIEH Cpebl.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHBIN TiepuoAd. Ilpsmoe u
Henpsimoe pas3BuTue. Pa3zButme ¢ wMeramopdo3oM y O€CMO3BOHOYHBIX U
[T03BOHOYHBIX >KMBOTHBIX. DBHOJIOrMYECKOE 3HAYEHUE MPSAMOrO M HEMPSMOro



pPa3BUTHs, UX PACIPOCTPAHEHUE B MNPHUpPOAE. THUMBI pOCTa KUBOTHBIX. PAKTOPHI
PEryJsiMU POCTa )KUBOTHBIX U YyesoBeka. CTaiuu MoCTAIMOPUOHATIBLHOTO Pa3BUTHS
y )KMBOTHBIX U uenoBeka. [leprnoabl oHTOreHe3a yenoseka. CTapeHue U CMEPTh Kak
OMOJIOTMYECKHEe MPOLIECCHI.

Pasmuoxenune u paszputue pacteHuil. ['amerodur m crnopodut. Meiio3 B
KU3HEHHOM LMKie pacTenuil. OOpa3oBaHue crmop B TpolEcce Meio3a.
I'amerorenes y pacreHuid. OIUIOOOTBOPEHHE M Pa3BUTUE PACTUTEIBHBIX
opraHu3MoB. /[BoiiHOe OII0I0TBOPEHHUE Y LIBETKOBBIX pacTeHuil. OOpa3zoBaHue U
Pa3BUTHUE CEMEHMU.

MexaHu3MBbl peryJsiiid OHTOTE€HE3a Y PACTEHUIN U JKUBOTHBIX.

JdeMoHcTpauuu

[Toprpetsr: C. I'. HaBammn, X. Hneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHUE», «Tumbl OGecnosoro
pa3sMHOXKEHUs», «Pa3MHOXKEHUE XJIaMHIOMOHAIb», «Pa3MHOXEHUE 3BIIICHBD,
«Pa3MHOXeHue TUAph», «Meio3», «Xpomocombly, «l'amerorenes», «CTpoeHue
AMIEKIIETKH W crepMaro3onsia», «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u
HEnpsiMOe pa3BuTue», «Pa3zBuTme wMaiickoro xyka», «Pa3zButue capanuny,
«Pa3Butne nArymku», «/[BOMHOE OIUIOAOTBOPEHHE Yy UBETKOBBIX PACTECHUI»,
«CTtpoeHune ceMsH OJHOJOJNBHBIX U JIBYJOJBHBIX PACTEHUN», «KU3HEHHBIA ITUKII
MOPCKOM KaIycTbD», «KU3HEHHBIN LUK MXa», «  KM3HEHHBIN HUKJ MATOPOTHUKAY,
«OKW3HEHHBIN UK COCHBLY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpenaparbl SULEKIETOK |
CIIEpPMAaTO30UI0B, MOJENb «L MK pa3BUTHA JIATYIIKI.

JlaGopaTopHasi padora «3yueHne CTpOEHHUs MOJOBBIX KIETOK HAa TOTOBBIX
MUKpOIMpenaparax».

IIpakTnueckass padora «BbisiBIEHHE NPU3HAKOB CXOJACTBA 3apOJbIIIEH
MIO3BOHOYHBIX JKHBOTHBIX).

JlabopaTopnass padora «CTpoeHHE OpPraHoB Pa3MHOKEHHUSA BBICHIHUX
pacTeHHUI.

Tema 11. I'eHeTnka — Hayka O HACJEeACTBEHHOCTH M HM3MEHYHUBOCTH
OPraHu3MOB

Hctopus craHoBIeHUS U pa3BUTHS TeHETUKH Kak Hayku. Pabotsl I'. Mennens,
I'. ne ®pusa, T. Moprana. Ponp 0Te4eCTBEHHBIX YYEHBIX B PAa3BUTUU T'€HETHKH.
Pa6oter H. K. Konsiosa, H. U. BaBuiioa, A. H. benozepckoro, I'. JI. Kapneuyenko,
10. A. ®ununuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE TEHETUYECKUE MOHATUS U CUMBOJIBI. [ OMOJIOTMYHBIE XPOMOCOMBI,
aJUIEJIbHBIE TEHBI, AJIbTEPHATUBHBIC IPU3HAKH, JOMHHAHTHBIA M PELECCUBHBIN
MpU3HAK, TOMO3UT0Ta, TETEPO3UT0Ta, YUCTAsI TUHUS, THOPUIBI, TE€HOTHUII, (PEHOTHII.



OcHOBHBIE ~ METOAbl ~ TEHETUKU:  TUOPUAOJIOTMYECKHUN,  LUTOJIOTMYECKUH,
MOJIEKYJIIPHO-T€HETUYECKHIA.

JdeMoHcTpauuu

IToprpers: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®wmnuenko, H. B.
Tumodees-PecoBckuii.

Tabnuubl u cxembl: «MeTo1bl TeHeTUKI, «CXEeMbl CKPEILIUBAHUSD.

Jladopatopuasi pabora «Jlpozoduna Kak OOBEKT TEHETHYECKUX
HCCJIIEIOBAHUID).

Tema 12. 3aK0HOMEPHOCTH HACIEACTBEHHOCTH

Mounorubpunnoe ckpemmBanue. llepBbiii 3akoH Menaens — 3aKoH
eAMHO00pa3usi ruOpUI0B nepBoro nokosieHus. [Ipasuno nomunupoBanus. Bropoi
3aKOH MeHaenss — 3aKOH paculeIuieHusT NMpU3HAKoB. L{UTonornueckue OCHOBBI
MOHOTHOPHIHOTO CKpemrBaHus. [ MIoTe3a YMCTOTHI TaMeT.

Ananusupyomree ckpempnbanue. [IpoMeKyTOUHBIN XapakTep HACIEIOBaHNU.
Pacuienienre npu3HakoB MPU HETIOJIHOM JIOMUHHUPOBAHUU.

Jurubpuanoe ckpeniuBanue. Tpetuit 3akoH MeHiens — 3aKOH He3aBUCUMOTO
HacJieI0BaHUsI MPU3HAKOB. L{uTONIOrMUecKe OCHOBBI IMTUOPUITHOTO CKPEIIIMBAHMSL.

CuerieHHoe HacnenoBaHue npuszHakoB. Paboter T. Moprana. CuemnuieHHOe
HACJICZIOBAHUE TE€HOB, HApPYUIEHHE CLEIUICHUS MEXAYy I'€HaMu. XPOMOCOMHas
TEOPUs HACIECACTBEHHOCTH.

I'eneTuka nosia. XpoMOCOMHBINA MEXaHHU3M ONPEACIICHUS 1T0J1a. AYTOCOMBI U
IIOJIOBBIE XpPOMOCOMBI. ['OMOraMeTHsIl U rereporaMeTHboiid noi. ['eHernyeckas
CTPYKTYypa MOJIOBBIX XpomMocoM. HacnenoBanue npus3HakoB, CUETJIEHHBIX C ITOJIOM.

I'enoTun kak uenoctHas cucremMa. [lnenorponus — MHOKECTBEHHOE ICUCTBUE
reHa. MHOXECTBEHHbI auienu3M. B3auMonencrBue HeaJUleIbHBIX T'EHOB.
Komnnemenraprnocts. Onncras. [lonmumepusi.

I'eHeTMYECKMIT KOHTpOJIb PA3BUTHUS DPACTEHUM, XKUBOTHBIX M YEJIOBEKA, a
TaKkke (PU3MOIOTUYECKUX TIPOIECCOB, TOBEACHUS W KOTHUTHUBHBIX (DYHKITHIA.
['eneTrueckne MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO3IUH
— Tapa3uT» U «XO3SMH — MHUKpPOOMOM». ['eHeTHyecKkue acreKTbl KOHTPOJS U
W3MEHEHUS HACJIEICTBEHHOW MH(POPMAITNU B TTOKOJICHHSIX KJIIETOK U OPTaHU3MOB.

JeMoHCcTpanun

IToptpersr: I'. Mennens, T. Mopran.

Ta6muiel u cxembl: «I[lepBblif 1 BTOpo# 3aKoHbI MeHnaens», « TpeTuii 3akoH
MeHnnens», «AHaIM3UpyOLIEe CKpeluBaHue», «HenmomHoe IOMUHUPOBAHUEY,
«CueruieHHOe HacleJoBaHUe TNPU3HAKOB Y Jpo3ouiib», «l'eHeTuka monay,



«Kapuotun uyenoseka», «Kapuotun gpozodunby, «Kapuotun nOTHULIB,
«MHOKECTBEHHBIU aJJIEIIU3M», « B3anumMoaerCcTBUE TEHOBY.

O6opynoBanue: MoAenb sl JEMOHCTPAllMM 3aKOHOB €JMHOO0Opa3us
ruOpUI0OB TEPBOTO TMOKOJEHUS W pACHICIUICHHMs] TPU3HAKOB, MOJEIb IS
JEMOHCTPAllUM 3aKOHA HE3aBUCHUMOTO HACJEIOBAHUSA NIPU3HAKOB, MOJECIb JJIs
JEMOHCTPAlUK CLENJIECHHOIO HACIEIOBAHUS MPU3HAKOB, CBETOBOW MMKPOCKOIL,
MuKponpenapar: «Jpo3odumnay.

IIpakTuueckass paGora «lM3yyeHue pe3yJbTaTOB MOHOTHOPHUIHOIO
CKPEIIUBAHUA Y IPO30(DHITBD).

I[IpakTuyeckas  padora  «lI3yueHue  pe3yabTaToB  JUTHOPUIHOTO
CKPEIIHUBAHUA Y IPO30(DHITBD).

Tema 13. 3aKOHOMEPHOCTH U3MEHYNBOCTH

B3aumogeiictBue reHotuna uw cpeasl npu  (popmupoBaHuM (peHoTHIIA.
N3menunBOCTh Mpr3HAKOB. KauecTBEHHBIE M KOJMYECTBEHHBIE MPU3HAKU. Buabl
W3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MonaudukaimonHas W3MEHYMBOCTh. Poib  cpenbl B (OpMHUpPOBAaHUU
MOU(UKAIIMOHHOW M3MeHYMBOCTH. Hopma peakiuu mnpusHaka. BapuannoHHBIN
pan u BapuanmoHHass kpuBas (B. Horanncen). CpoiicTBa MoauduKarimoHHOM
W3MEHYHUBOCTH.

I'enoTunuueckas 13MEHYMBOCTh. CBOMCTBA FT€HOTUITMYECKON M3MEHYMBOCTH.
Bunbl reHOTHIIMYECKOM M3MEHUYUBOCTH: KOMOWHATUBHAS, MyTallMOHHASI.

KomOunaTnBHasi u3MEHYMBOCTb. Mei03 W TOJOBOM MpoliecC — OCHOBA
KOMOWHATUBHON M3MEHYHBOCTH. POJTh KOMOMHATHBHON M3MEHYHBOCTH B CO3aHUHU
TeHETUYECKOTO pa3HOOOpa3us B Mpeesiax OJTHOTO BUIA.

MyTanmoHHass W3MEHYMBOCTh. BHAbl MyTalnuil: TE€HHbBIE, XPOMOCOMHEIE,
reHoMHble. CHOHTaHHBIE W  HHAYUHPOBAaHHbIE MyTalMHW. SInepHble W
quToIia3MaTuyeckue Myrauud. CoMaTU4YeCcKUe U IMOJOBble MyTauud. [IpuduHbl
BO3HMKHOBEHHSI MyTanud. MyTtareHpl W WX BIMSHUE Ha OPraHU3MBL
3aKOHOMEpPHOCTH MYTAIlMOHHOI'O IMpolecca. 3aKOH TOMOJIOTMYECKUX pAJIOB B
HacneacTBeHHoM m3menunBoctu (H.M. BaBuiioB). BHesinepHas M3MEHUYHMBOCTh U
HACJIEICTBEHHOCTb.

Onuecenemurxa u ONUSEHOMUKA, pOJb dNUSEHemuyeckux @axkmopos 6
HACe008aHUU U UBMEHYUBOCMU PEeHOMUNUYECKUX NPUZHAKOB Y OP2AHUIMOS.

JleMoHCcTpan UK

IToptpersr: I'. ne @pus, B. Moranncen, H. Y. BaBunos.

Tabmupt w  cxembl:  «Bugsl  u3MeHuuBOCTH», «MoaudukamoHHas
W3MEHYHBOCTDY, «KombOuHaTuBHas W3MEHYHBOCTDY, «Meio3y,
«OmnogotBopeHuey, «I'eneTnyeckre 3a00JIeBaHMs YeI0BEeKay, «Bupl MyTaruii.



O6opynoBaHue: XKUBble W TepOapHbIe AK3EMIUISIPhl KOMHATHBIX PACTEHUH,
pucyHku (dotorpaduu) >KMBOTHBIX C PA3JIMYHBIMU BUAAMHU U3MEHUYHNBOCTH.

JlaGopaTtopnas padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOJAU(PUKAIMOHHON M3MEHUMBOCTU. [locTpoeHue BapuallMOHHOTO psiia U
BAPUALIMOHHOU KPUBOI».

I[IpakTuyeckas padora «Myrtauun y J1po3oduiabl (Ha TOTOBBIX
MUKpOIpenaparax).

Tema 14. I'eHeTnKa Ye10BeKa

Kapuotnn yenoexka. MexayHapoaHas IporpaMma HCCIEAOBAaHHUS TIE€HOMA
yejoBeka.  MeTonapl  M3y4YeHMsT IEHETHKM  4YEJIOBEKa:  I'€HEaJOTrMYeCKuH,
OJIM3HELIOBBI, IUTOT€HETUYECKUIA, MONYJIALIMOHHO-CTATUCTUYECKU,
MOJIEKYJISIPHO-T€HETUYECKHA. CoBpemeHHOE ONpEICIICHHE TEHOTHIIA!
IIOJTHOTEHOMHOE CEKBEHUPOBAHHUE, T€HOTUNMPOBAHUE, B TOM YHUCIE C MOMOULIBIO
[TI[P-ananu3a. HacnencrBennsie 3a001eBaHus yeaoBeKa. | eHHbIE 1 XPOMOCOMHEIE
O0one3Hu uesnoBeka. bone3Hm ¢ HacIeICTBEHHON MPeapacnoioKEHHOCTHIO.
3HaYeHUE MEAUIIMHCKON T€HETUKHU B MPENOTBPAILICHUN U JICUCHUH T€HETUYECKUX
3a0oseBaHui 4YesoBeKka. MeIuKO-TeHEeTUUeCKOoe KOHCYJIbTHpoBaHue. CTBOJIOBBIE
KJIETKU. [IoHATHE «TE€HETUYECKOro rpy3a». JTUYECKHE aCHEKThl MCCIEJOBAaHUMN B
00JacTH pelaKTUPOBAHMSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue (akToppl MOBBIIICHHOW YYBCTBUTEIBHOCTH 4YEJIOBEKA K
(bu3MYecKOMY U XMMHUYECKOMY 3arpsi3HEHHIO OKpykaroien cpenbl. ['eHeTnueckas
IPEAPACTIOIOKEHHOCTD YEJIOBEKA K MAaTOJIOTHSIM.

JdeMoHcTpauuu

Tabmumsr u cxembl: «Kapuotun yenoBeka», «MeToabl U3yYeHHUsS] TeHETUKH
yenoBekay, «I'eHeTnueckue 3a001€BaHMs YETOBEKAY.

IIpakTnyeckas padora «CocTaBiIeHHE U aHAIU3 POJIOCIOBHOIN.

Tema 15. Cesiekuusi OpraHusMoB

JlomecTHKanuss W CeJNEeKUUsA. 3apOoXKICHHE CENEKIMH W JOMECTHKALWU.
VYuyenue H. U. BaBmioBa o IleHTpax mNpOWCXOXKACHUS W MHOT0OOpa3us
KYJbTYPHBIX pacTeHuu. Poiib cenekuuu B CO34aHUM COPTOB PACTEHMM U IOPOA
#uBOTHbIX. CopT, mopoaa, IUTaMM. 3aKOH TIOMOJOTMYECKUX psIOB B
HacjieACTBeHHOM wu3MeHunBocth H. WM. BaBunoBa, ero 3HaueHue s
CEJIEKIIMOHHOM PabOTHI.

Metoasl cenekunOHHOW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM U
VHJIUBUYaJIbHBIMN. DTarbl KOMOMWHAIIMOHHON CCJICKIIUU. HcnsiTanue
IpoU3BOAMUTENEH MO MOTOMCTBY. OTOOpP NO TEHOTHIY C MOMOIIbI OIEHKU
(eHoTuna NOTOMCTBA U OTOOP MO FeHOTUITY ¢ ToMollbto ananu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ]  CEJIEKUHUOHHOM  paloThl.
PannanmoHHbIil 1 XUMUYECKUI MyTareHe3 Kak UICTOYHUK MyTalui Y KyJIbTypPHBIX



¢dbopm opranu3mMoB. lcrnosb3oBaHME TEHOMHOIO pPEAAKTUPOBAHUS U METOJIOB
pekoMOuHaHTHBIX JIHK 117151 mosydenust iCXOAHOTo MaTepuasa sl CeNeKIUU.

[Toryuenue TIOJIUIUIOUIOB. BuyTtpuBuaoBas ruOpUI3aIus.
bnuskoposicTBeHHOE — CKpeluMBaHue,  wid  uHOpuauHr.  HeponctBeHHoe
CKpellliBaHue, Wiu ayTopuauHr. ['erepo3uc u ero mpuuyuHsl. lcmonb3zoBaHue
rereposuca B cenekuun. Otmanénnas rubpunmsanus. [Ipeomonenue Oecrumomus
MEXBUIOBBIX THOPUIOB. JOCTHKEHUS CEIEKIIUU PACTEHUN U KUBOTHBIX. «3e1éHas
DesoIoyuUsLy.

CoxpaHeHHE U U3YYEHUE TE€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U
UX JUKUX pOAMYEeH U1 CO3aHusl HOBBIX COPTOB U THUOpPHUIOB
CEJIbCKOXO3SIMCTBEHHBIX  KYJIbTYp. M3yuenue, coxpanenue u  ynpasieHue
2eHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCTNBEHHbIX U NPOMBICAO0BBIX HCUBOMHBIX
8 YesaX YAVHUEHUs CYUeCmeyIomux U cO30aHUsi HOBbIX NOPOO, JTUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpUMEHEHUEeM COBPEMEHHBIX Memo008 HAYUHbIX UCCAe008aHUL,
nepeoosvix uoell U NepCneKmuEHbIX MexXHOI02ULL.

JdeMoHcTpauuu

IToptpersr: H. M. Basunos, 1. B. Muuypun, I'. JI. Kapneuenxo, II. II.
Jlykbsnenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuubl 1 cxeMbl: «LleHTpbI IPOUCXOKIEHUS U MHOT000pa3usl KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKUX DPSIOB B HACJIEACTBEHHONW HU3MEHUYHBOCTI,
«Metopl cenekuum», «OTnanénnas rudpuausanus», « MyrareHes».

JladopaTopHasi padoTa «/3yyeHue COpTOB KyJIbTYPHBIX PACTEHHUI U MIOPOJT
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHnasi pabora «/3yueHne METO/I0B CENEKIIUU PACTCHUID.

IIpakTHyeckas padora «IIpuBruBKa pacTeHUIN».

IKekypeuss «OCHOBHBIE METOABI M JOCTHXKEHHUS CEIIEKUMHU PACTEHUU H
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHILINIO, NJIEMEHHYO bepmy,
COpPTOUCIIBITATEIbHBIA yYaCTOK, B TEIUIMYHOE XO3SIMCTBO, B J1a0OpaTOPHIO
arpOyHMBEPCUTETA UJIM HAYYHOI'O LEHTPA)».

Tema 16. BuoTeXHOI0THSI M CHHTETHYECKAs 0MOJI0T U

OOBEKThI, MCHOJIb3yeMble B OHMOTEXHOJIOTMM, — KJIETOYHbIE U TKaHEBbIE
KYJBTYPBIL, MUKPOOPTaHU3MBI, 150. XapaKTEPUCTHUKA. TpaguuumonHas
OMOTEXHOJIOTHS:  XJIEOONEYeHHE, TMOJYyYEeHHE KHUCIOMOJIOYHBIX MPOAYKTOB,
BUHOAeNnMEe. MukpoOuonornueckuii cuHTe3. OOBEKTHI MHUKPOOMOIOTUYECKUX
TexHoJsioruii. [Ipon3BoacTBO O€ika, aMUHOKHUCIIOT U1 BATAMUHOB.

Co3naHue TEXHOJIIOTUH U MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHHUS U
KOHCTPYUPOBAHHUS T€HOMOB C LEJIBIO MOJYYEHUSI OPraHW3MOB U UX KOMITIOHEHTOB,
COJIEp>KaIINX HE BCTPEYAIOIINECS B TPUPOIe OMOCHHTETHUECKHE MTyTH.



Knerounasa unxeHepus. MeToasl KyJabTypbl KJIETOK M TKaHEH pAacCTEHUN U
KUBOTHBIX. KpuobGanku. Comatuyeckas TUOpUIU3alUs W COMATUYECKHM
smOpuorenes. lcnonb3oBaHWe TamjoOWIOB B CEJEKIHUH pacTeHui. [lonyuenue
MOHOKIOHAIbHBIX anmumell. Vcnonv3o6anue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 Mmeouyune. VICKYCCTBEHHOE OIUIOJOTBOpEHUE. PekoHCTpyKuus
AMIEKIIETOK U KIOHHPOBAHUE JKUBOTHBIX. METOJ TpaHCIUIAHTAUUU SIAEP KIIETOK.
Texnonoeuu 0300p0o8IeHUs, KYIbMUGUpO8aHUs U  MUKDOKIOHAILHO2O
DA3MHOJNCEHUS CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoOMOCOMHAasi W TE€HHas WHXEHEpUsA. VICKyCCTBEHHBIM CHHTE3 TI€Ha H
koHcTpyupoBanue pekomOuHaHTHBIX JJHK. Coz0anue mpanceennvix opeanuzmos.
JIOCTMKEHUA W  NEPCHEKTUBBI  XPOMOCOMHOW W TE€HHOW  HWH)XEHEPHUHU.
DKOJIOTUYECKHE U 3TUYECKUE MPOOJIEMbl T€HHON MHXEHEPUH.

MenunmHckue 6uorexHogoruu. Iloctrenomuas nmudposas meaununa. [THP-
IUMarHoctTuka. MeTaboJIOMHbIM aHalIu3, TEHOLUEHTPUUYECKUN aHalu3 MpoTeoma
YeJI0BeKa JUIsl OLEHKU COCTOSIHMS €ro 3J0pOBbs. VCronb30BaHME CTBOJIOBBIX
kineTtok. TaprerHas Tepanusi paka. 3D-OumommxeHepuss miig pa3pabOTKH
(GyHIaMEHTaNIbHBIX OCHOB MEIMUMHCKUX TEXHOJOTUHM, CO3/IaHUS KOMIUIEKCHBIX
TKaHEH COYeTaHWeM TEXHOJIOTHH TpEXMEpPHOTO OWOmpuHTHUHTA M CcKaddoiauHra
JUISL PEIICHUS 3a/1a4 [IEPCOHATU3UPOBAHHON MEIULINHBI.

Coznanne BEKTOPHBIX BaKIMH C LEIbI0 OOecrneueHus: KOMOWHUPOBAHHOM
3amuThl OT BOo3Oymutenet OPBU, ycraHoBieHHE MOJEKYJISIPHBIX MEXaHHU3MOB
¢dbynkunonupoBanusi PHK-conepkamux BUpPYcOB, BBI3BIBAIOIIMX OCO0O OMacHbIe
3a00JIeBaHUs YEIOBEKA U )KUBOTHBIX.

JdeMoHcTpauuu

Tabnuis! u cxemsl: «lcnonp30BaHne MUKPOOPTaHU3MOB B IPOMBILIIICHHOM
npou3BOJCTBEY, «KileTouHas nHxkeHepus», «I eHHast UHKEHEPUSD).

JlabopaTopHnasi padora «3yueHrne 00bEKTOB OMOTEXHOIOT UM,

IIpakTnuyeckas padora «llonyyeHne MOJTOUYHOKHUCIBIX MPOLYKTOBY.

IKCKypcusi  «bHOTEXHOJIOrMST — BaKHEHIIas MPOU3BOAMTENbHAS CHUIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MTPOU3BOACTRO)».

11 KITACC

Tema 1. 3apoxkaeHune W pa3BUTHE 3BOJIIHMOHHBIX MPEJACTABJICHUI B
onoJsiorun

OpomonuonHas Teopuss Y. JlapBuna. IIpeAnochUIKM BO3HUKHOBEHUS
napBuHHu3Ma. JKU3Hb U Hay4dHas nesaTenbHocTh Y. JlapBuHa.

JIBMKy1IM€e CUJTbl 3BOJIOLMH BUAOB 110 Y. JlapBuHy (BbICOKasi UHTEHCUBHOCTD
pPa3MHOXKEHHS OpPraHM3MOB, HACIEACTBEHHass HW3MEHYMBOCTb, Oopbba 3a
CYIIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBINH O0TOOD).



Odopminenne cunternueckoit Teopun HBomtonnu (CTD). HeltpanpHas
teopust dBomouuu. CoBpeMEHHas dBOJIOLMOHHAs OWojorug. 3HauYeHHE
HBOJIIOLIMOHHOM TEOPUU B (POPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JleMoHCcTpanun

[Toptpetsl: Apuctorens, K. Jlunneit, K. b. Jlamapk, 9. K. Cenr-Unep, K.
Kioswe, Y. Hapsun, C. C. YerBepukos, . . [lImansraysen, k. Xonnein, /1. K.
benses.

Tabmumet u cxembl: «Cucrema >xuBot mpuponbl (o K. JluaHEo)»,
«JlectHuma xuBbIX cymectB (mo Jlamapky)», «MexaHusMm (HopMUPOBAHHS
npucrnocoOeHnii 'y pacteHuit M xuBOoTHbIX (mo Jlamapky)», «Kapra-cxema
Mmapipyra nyremectBus Y. apsunay, «Haxonku Y. JlapeuHay, «Dopmbl OOpHOBI
3a cymectBoBaHue», «llopoasl romyoOei», «MHoroobpasue KyJabTypHbIX (opM
KamycThl», «[lopobl qoManHuX KUBOTHBIX», «CxeMa o0pa30BaHUs HOBBIX BHOB
(mo 4. J[lapBuny)», «CxeMa COOTHOILIECHHS [JBWXYIIUX CHJI HBOJIOLUNY,
«OCHOBHBIE MOJI0KEHHSI CHHTETUYECKON TEOPUH 3BOIOLIUN.

Tema 2. MUKpPO3BOTIOLHUA U €€ pe3yJIbTaThI

[Tonmynsiuus Kak da€MEHTapHas €IWHUIA 3BOOIUU. COBPEMEHHBIE METO/bI
OLICHKM TE€HETUYECKOro pa3zHooOpasus U CTPYKTypbl nomyisuui. M3meHeHue
reHooHJla TOMYJSUKA KAaK JJIEMEHTAPHOE 5BOJIIOIIMOHHOE SBJIEHUE. 3aKOH
reHeTudeckoro pasHoBecus J[x. Xapau, B. BaitnOepra.

OnemeHTapHble (AKTOPHI (IBWKYIIUE CHUJIBI) 3BOJIOLMU. MyTaIllMOHHBIH
nporiecc. KoMOuHatvBHas W3MEHUMBOCTh. Jlpeid TeHOB — ciydailHble
HEHaIpaBJIeHHbIE U3MEHEHHUS YacTOT ajuieNiel B monyasauusix. PGeKT ocHOBaTENs.
Dpgexm oOymuinounoco copaviwika. CHUdiCEHUE 2eHEMUYecKo20 pa3Hoobpasus:
npuuunsl u creocmeus. Ilposenenue aghghexma opetigha eernos 6 HorLUIUX U MATBIX

NONYAYUAX. Murpanumu. N3omanus TTOITYJISALIAN: reorpaduyieckas
(mpocTpaHcTBEHHAas ), Onosornyeckas (penpolyKTUBHAS).
EctectBennbiii oTO0p — Hampasistomuili  ¢aktop sBomOnUH. DPOpPMBI

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUH, CTAOWIM3UPYIOIIUN,  pa3phIBAIOIINNA
(nm3pyntuBHbIi). [loroBoit oTOOp. BO3HMKHOBEHHE W SBOIOIMS COLMAIBHOTO
MOBEJICHUS KUBOTHBIX.

[TpucnocobaeHHOCTh  OPraHU3MOB  Kak  Pe3yjibTaT  MHUKPOIBOIIOLUH.
Bo3HukHOBEHHE MTPHUCTIOCOOTICHHUM y Oprann3MoB. ApoMop(O3bl U UIMOA AT TAIIIH.
[Tpumeps! mpucocoONIeHN y OPraHu3MOB: MOP(OJIOTHIECKUE, PU3NOIOTHUECKHE,
OnoxuMHuueckue, moBeaeHUYeckre. OTHOCHUTENBHOCTh  MPUCHOCOOIIEHHOCTU
OpPTaHU3MOB.

Bun, ero xpurepum u CTpyKTypa. BumooOpazoBaHue Kak pe3yiabTar
MUKpO3BOIOIMH. M3omsamus — kiaroueBor ¢akTtop BuAooOpazoBanus. Iyt u
CIIOCOOBI BUI000pa30BaHUS: AITOTIATPUUIECKOE (reorpadudeckoe),



CUMIATpU4YeCKoe  (IKOJOTHYECKOE), «MTHOBEHHOE»  (HOJUIUIOUAM3ALINS,
ruOpuansanyst). JJIMTeIbHOCTh BOIIOUOHHBIX TPOLIECCOB.

MexaHu3Mbl GopMHUPOBaHUS OMOJTOTHUECKOTO pa3HOOOpa3usl.

Ponp s3BOmtonmoHHON OmoNOrMM B pa3pabOTKe HAy4YHBIX METOJIOB
coxpaHeHus Onopa3zHO0Opa3usi. MUKPOIBOIIONMS ¥ KOIBOJIIOIHS TTAPa3UTOB U MX
x03s1eB. MexaHu3Mbl (POPMHUPOBAHUSI YCTOMUMBOCTH K aHTUOMOTUKAM U CIIOCOOBI
OOpBOBI C HEH.

JeMoHCcTpanun

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

Tabmumsr u cxembl: «MyTanumoHHas HW3MEHUYMBOCTHY», «llomynsiuoHHas
CTPYKTypa BuAa», «Cxema nposiBieHus 3akoHa Xapau—Baiinoepra», «IBrxkyime
CHJIBI 3BOJIIOIUIY, «DKOJOTHYECKasi W30JIIUS MOy CeBaHCKOWU (openny,
«l'eorpaduueckass H300US  JIMCTBEHHULIBI CHUOMPCKOM M JIMCTBEHHUILIBI
naypckon», «IIomyssiiiMoHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U XKePTB», «CxeMa
JCHCTBUSL E€CTECTBEHHOTO 0TOOpa», «PopMbl OOpPHOBI 3a CYIIECTBOBAHUEY,
«nycrpuanbHbell MenmaHu3M», «KuBble nckonaemeie», «llokpoBuTenscTBEHHASA
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX),
«®usnonornueckue agantrauun», «lIpucrnocobneHHOCT OpraHu3MoB U €€
OTHOCUTEIBHOCTBY, «Kpurepuu Buna», «Bunbl-nBoiiHukn», «CTpykTrypa BUIa B
npupone», «CrnocoOsl BumooOpazoBanus», «l'eorpaduueckoe BumooOpazoBaHHe
TpEX BUIOB JIAHJBIIIECH», «DKOJIOTMUECKOE BUAO00pPA30BAaHUE BHUAOB CHUHUID),
«ITonummonel pacteHuiny, «KamyctHo-peneunsiit ruOpumy.

OobopynoBanue: repObapuu pacTeHUH, KOJJIEKIIUN HACEKOMBIX, Uyuesa NTHIL U
3BEpel ¢ MpUMepaMy Pa3IMYHBIX MPHUCTIOCOOJICHUN, dYydelia TTUI] U 3Bepei
pasHbIX BHUAOB, TrepOapuu pacTeHWd OJM3KUX BHJIOB, O0Opa30BaBIIUXCS
pa3IMYHBIMU CIIOCOOAMU.

JlabopaTopHasi paGoTa «BblsiBIeHHE H3MEHUUBOCTH Y OCOOEH OTHOTO BUAAY.

Jladopatopuass  padora  «lIpucmocobiieHnss  OpraHM3MOB H WX
OTHOCHTEJIbHAS LIEJIECO00PA3ZHOCTDY.

JlabopaTtopnas paGora «CpaBHEHHE BHUIOB IO MOP(POIOrHIECKOMY
KPUTEPHUIO».

Tema 3. Makpo3Bo/IIOIUSA U €€ Pe3yJIbTATHI

Mertonsl u3ydeHHs Makpo3BOJOIMU. [laneoHTONOTHMYECKHME  METOJbI
uzydeHus oHBomouuu. llepexomubie ¢GopMbl U QUIOTCHETUYECKUE  PSAIBI
OpPraHU3MOB.

buoreorpaguueckue Meronpl u3ydeHus sBosrounu. CpaBHeHuE QIIOpbl U
(dayHbl MaTepukoB W OCTpoBOB. buoreorpaduueckue obnactu 3emumn. Bunbl-
SHAEMUKHU U PEIIUKTHI.



OMOPHOJIOTMYECKUE U CPaBHUTEIBLHO-MOP(HOIOrHYECKUE METOAbl U3yUYEHUs
HBONMIONMHU. ['eHEeTHUeCKne MEXaHHU3Mbl HBOJIIOIMM OHTOTEHE3a W TOSBICHUS
SBOJIIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTWMYHBIE W  AHAJOTWYHBIE  OPraHbI.
PyaumenTapHsle  opranbl ¥ aTaBU3Mbl.  MOJEKYJISIPHO-T€HETHYECKUE,
OMOXMMHUYECKHME W  MaTEeMaTUYeCKUE  METOAbl  U3YYEHHUS  DBOJIIOLIMH.
I'omonoruunsie reHbl. COBpEMEHHBIE METOJbl MOCTPOCHUS (PUIOTEeHETHUYECKUX
JIE€PEBHEB.

XPpOMOCOMHBIE MyTall{ U 3BOJIOLHS TEHOMOB.

OO6mme 3aKOHOMEPHOCTH (TpaBWIIa) ABONIONUU. [Ipunyun cmeHvl QyHKYuULL.
HeoOpatumocTs 3BoMIOnMu. AxantuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
HBOJTIOLIHH.

JdeMoHcTpauuu

[Toptpetsi: K. M. Bap, A. O. Koanesckuii, @. Mrosuiep, O. ['ekkelsb.

Tabmumpr 1 cxembl: «OUIOTEHETUYECKUI P JOMAAN», «APXEONTEPUKCY,
«3Bepo3yObie  smepb»,  «Crerouedanby,  «Punnodurey,  «CemeHHbIE
nanopoTHukw», «buoreorpadguueckue 30HbI 3emiin», «/lpeid KOHTHHEHTOBY,
«PenukTey, «HavalbHble CcTaguu SMOPUOHAIBHOTO PA3BUTUS TMO3BOHOYHBIX
KUBOTHBIX», «l'OMOJIOTMYHBIE ¥ aHAJOTUYHbIE OpraHbl», «PyaumeHTH,
«ATaBU3MBD», «XPOMOCOMHBIE Ha0Ophl uYelOBeKa MW IIMMMaH3e», «lJaBHbIE
HAIpPAaBIICHUS 3BOJIOLUNY, «OO0I1IHe 3aKOHOMEPHOCTHU 3BOJIOLIUN.

ObopynoBaHue: KOJUICKIUH, TepOapuu, MYJSKM HCKOMAEMBIX OCTATKOB
OpraHU3MOB, MYJISDKM TOMOJIOTUYHBIX, aHAJTOTUYHBIX, PYJAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIIUH HACEKOMBbIX.

Tema 4. IIpoucxoxaeHue U pa3BUTHE )KU3HHA HA 3eMJie

Hayunble ruUmoTe3bl MPOUCXOXKACHUS KU3HU Ha 3emie. AOHOreHe3
naHncrepmusi. JloHayuHble pencTaBlIeHUs] O 3apOKIECHUU JKU3HU (KPEALUOHU3M).
['unore3a NOCTOSHHOTO CaMO3apOKICHHUS )KU3HU U €€ onpoBepxkeHue onbiramu .
Penu, JI. Cnamnannanwu, JI. [Tacrepa. [IpoucxoxxaeHue sxu3Hu U aCTPOOUOIIOTHS.

OcHoOBHBIE 3Tanbl HEOPraHUYECKOU 3BOJOIMU. [TnanerapHas (reojoruyeckas)
ABOTIONMS. XUMUYECKas IBOIOIMS. AOUOTeHHBI CUHTE3 OPraHUYECKUX BEIECTB
u3 Heoprannueckux. OnbiT C. Musiepa u I'. FOpu. O6pa3oBanue moJIMMEPOB U3
MoHoMepoB. KoanepBatHas runore3a A. M. OnapunHa, rumore3a HNEpBUYHOTO
oynwoHa JIx. XonneitHa, renerudeckas runote3a I'. Ménmnepa. Pubosumsr (T. Uek)
u tunoresa «mvupa PHK» V. T'mnbepra. ®opmupoBanue wmeMOpaH #
BO3HUKHOBEHHUE MPOTOKJIETKH.

Ucropust 3emnu u Metonsl €€ uzyudeHus. Vickomaemble opraHuyeckue
octatku. ['eoxponosnorus u €€ wmeroabl. OTHocUTenbHasT U aOCOMIOTHAS
reoXpOoHOJIOrHUs. I'e0XpoHOoIOrnyecKas mKaia: 30Hbl, 3pbl, IEPUO/IbI, SITOXH.



HavanpHble 3Tanbel opraHnydeckod dBofonuu. [losiBneHne M 3BOJIOIMUSA
NEPBBIX KIETOK. DBOMIONUSA MeTaboau3Ma. BO3HUKHOBEHHE MEPBBIX SKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHbBIE OMOTIEHKU KaK aHAJIOT MEPBBIX Ha 3eMJjie COOOIIECTB.
CrpomaTonuTsl. [IpokapruoThl U 3YKapHOTHI.

[Ipoucxoxaenue 3ykaproT (CUMOHOTreHe3). DBOJIIOLIMOHHOE MPOUCXOKICHUE
BUpPYCOB. lIponcxoxaeHne MHOTOKJIETOYHBIX OPraHu3MoOB. BoO3HUKHOBEHHE
OCHOBHBIX I'PYII MHOT'OKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE ATallbl 3BOJIOLMH BbICHIUX pacTeHud. OCHOBHBIE apoMop(ho3bl
pactenud. Beixox pacrenuii Ha cymry. IlosiBieHHE CIIOPOBBIX pACTEHUH U
3aBoeBaHue uMH cymd. CemeHHble pacTeHus. [IpoHcXoXIeHHe LBETKOBBIX
pacTeHu.

OcCHOBHBIE 3Tamnbl 3BOJIOIUU KMBOTHOIO MHpa. OCHOBHBIE apomMopdo3bl
KUBOTHBIX. BeHjickas ¢ayna. KeMOpuiickuii B3pbIB — IMOSBICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKU3Hb B BOJE. DBOIIOLMS MMO3BOHOYHBIX.
[Ipoucxoxnaenue ampuodbuii u pentunuil. [IpoucxoxaeHne MIEKOMUTAIOMINX H
ntul. [lpunnun xmodeBoro apomopdosa. OcBoeHue Oecrno3BOHOYHBIMU H
MIO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pa3zButne xu3HuM Ha 3emiie MO >paM M IEPHOJAM: apXeu, MPOTEPO30H,
najgeo3oM, Me3030M, KkaiHo3oiM. OOmas  xapakTepucTHKa KJIUMara W
re0JIOTHYECKUX IpoueccoB. llosBineHne u pacuBeT XapakKTEpHBIX OpPraHU3MOB.
VYrneoOpa3oBaHue: €ro yCIOBUS U BIMSHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPaHUSI — 3KOJIOTMYECKHE KPU3UCHI npounuioro. [Ipuunnsl n
CIEACTBUSI MAacCOBbIX BbIMHpaHHMIl. COBPEMEHHBIN SKOJOTMYECKUA KPU3HUC, E€r0
ocobennoctH. [Ipobrema coxpanenus: OnopasHooOpaszus Ha 3emiie.

CoBpemenHast cuctema opraHudeckoro mupa. IlpuHumner knaccuduxanuu
oprann3MoB. OCHOBHBIE CUCTEMATHUYECKHE IPYIIIbI OPTAHU3MOB.

JdeMoHcTpauuu

[Toptpersl: ®@. Penu, JI. Cnamnanuanu, JI. [Tacrep, U. 1. Meununkos, A. W.
Omnapun, [Tx. Xongeitn, I'. Mémnep, C. Mumep, I'. FOpu.

Tabmuiber 1 cxembl: «Cxema ombita ©. Penny, «Cxema ombrta JI. [Tactepa mo
U3YUYEHHUIO CaMO3apOoXKIeHus xu3Hm», «Cxema ombita C. Mumnepa, I'. FOpm»,
«JTanbl  HEOPraHWYECKOW  3BOIMIOLMM»,  «[ €OXpOHOJIOTMYECKass  IIKaJIay,
«HauanpHble 3Tanbl OpraHuYecKor 3BoOLUN», «CxeMa o0pa3oBaHUs YKapHOT
nytéM cumOuoreneza», «Cucrema KuUBOM mpuponb», «CTpoeHHe BUpYCay,
«Apomopdo3sl  pacteHuit», «PuHHOPUTBH), «OTHOKIETOUYHBIE BOJOPOCIN,
«MHorokierounsle Bogopociam», «Mxu», «llamopotHukm», «l['onoceMeHHbIE
pacteHus», «OpraHbl IIBETKOBBIX pacTeHUIN», «CXeMa pa3BUTHUS JKUBOTHOTO MUPay,
«Apomopdo3bl KUBOTHBIX», «lIpocreiimmey, «KuUIIEYHOMOIOCTHBIEY,
«IInockue YEpBU», «Ynenucronoruey, «PBIOBIY, «3eMHOBOTHEICY,



«lIpecmbikaromuecs», «lItuupy, «Muekonutaromue», «Pa3BUTHE KHU3HHU B
apxeuckou spey», «Pa3BUTHE KU3HU B IIPOTEPO3OUCKON 3pe», «Pa3BuUTHE KU3HU B
ITaJIC030MCKOM 3pe», «Pa3BuUTHE )KU3HU B ME3030UCKOM 3pe», «Pa3BUTHE )KU3HU B
KallHO30MCKOM 3pe», «CoBpeMeHHass CHCTEMA OPraHUuYECKOI0 MUPay.

O6opynoBanue: repdbapuu pacTEHUW PA3IUYHBIX OTIEIOB, KOJJICKIIUU
HaCEKOMBIX, BJIAYKHBIE Mpenaparsl )KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJJIEKIIMH
UTJIOKOXKHUX, CKEJEThl IO3BOHOYHBIX JKMBOTHBIX, YydYesJa MNOTUL U 3BEpeil,
KOJUIEKIIMM OKAMEHEJIOCTEM, IMOJE3HBIX MCKOIMAEMbIX, MYJSIKA OpPraHUYECKUX
OCTaTKOB OPTaHU3MOB.

BupryaabHasa JsabdoparopHasi padora «MoJeaMpoBaHHE  ONBITOB
Munepa—tOpu o u3yueHuio abuOreHHOro CUHTE3a OPraHuYeCKUX COSAMHEHUN B
MIEPBUYHON aTMochepe.

JlaGopaTtopHasi padora «l3yyeHHe W ONUCAHHE HCKOMAEMBIX OCTATKOB
IPEBHUX OPraHU3MOB).

IIpakTuyeckas padora «l3yueHne ocoOEHHOCTEH CTPOEHHUS pacTEHUI
Pa3HBIX OTAEIIOBY.

IIpakTuyeckas padora «/3yuenne ocoOeHHOCTENH CTPOEHUS MO3BOHOUYHBIX
KUBOTHBIX).

Tema S. IIpoucxokaeHue 4Yea0BeKa — AHTPOINOTeHe3

Paznensl 1 3a1aum anTponosoruu. MeTo bl aHTPOIIOJIOT UK.

CraHOBNIEHHE TPEICTABICHUA O NPOUCXOKICHUU 4elIoBeKa. Pelnruno3Hele
BO33peHUsA. COBPEMEHHbBIE HAYYHBIE TEOPHH.

CxoncTBo yenoBeKka ¢ KUBOTHBIMU. CHCTEMATUUYECKOE TOJIOKEHHUE YEIIOBEKA.
CBuzerenbcTBa  CXOJCTBA  YEJIIOBEKA € JKMBOTHBIMH:  CPAaBHUTEJIBHO-
Mopdoorugeckue, IMOPHOIIOTUUYECKHE, (bU3H0I0T0-OMOXMMHUYECKHE,
noBeeHueckue. OTan4us 4enoBeKa OT KUBOTHBIX. [IpAMOX0KIEHUE U KOMILIEKC
CBS3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3ra U BTOPOW CUTHAJIBHOMN
CUCTEMBI.

JIBmkymue cuibl (pakTopbl) aHTPOIIOreHe3a: OMOJIOTUYECKUE, COLIMATIBHBIE.
CooTHolieHre OMOTOTUYECKUX U COLUAIBHBIX ()aKTOPOB B aHTPOIIOTEHESE.

OcHOBHbBIE CTaJAMM AHTPONOreHe3a. PaHHME YenoBEeKOOOpa3HbIE 0OE3bsSHBI
(IPOKOHCYJIBI) U PaHHUE IMOHTUIBI — OOIIKE MPEJIKU YEIOBEKOOOPa3HbIX 00€3bsH U
moAeh. ABCTPAIONIMTEKU — JIBYHOTHE MPEAKU JitoJe. YenoBeK yMelblid, NepBbie
W3TOTOBJICHHs OPYAuH TpyZAa. YenoBek NpsMOXOIAIIMM U MEPBBIA BBIXOJ JIIOAEH
3a  mpemenbl  Adpuxku. YemoBek reijenbOeprckuit —  o0mMM  TIpeIoK
HEAaHJIEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YeloBeK HeaHAePTaIbCKUI
KAaK BUJ JIFOJEH XOJIOAHOTO KiIuMara. YemoBeK pa3yMHbIM COBPEMEHHOTO THIIA,
JICHUCOBCKMI 4EJIOBEK, OCBOCHHE KOHTMHEHTOB 3a nmnpenenamu Adpuku.
[TameoreneTrka u najaecoreHOMHMKA.



DBOJIIOLMST COBPEMEHHOr0 4eioBeKa. EcTecTBEeHHBIM OTOOpP B MOMYJSLUAX
yesnoBeka. MyTalMOHHBIN mpoliecc U noauMopdusM. I[lomynsiiiuoHHbIE BOJHBI,
npeid reHoB, murpanus U «d(pQPeKT oCHOBATENS» B MOIMYJSIUIX COBPEMEHHOTO
YeJI0BEKA.

Yenoseueckne pacel. IloHatne o pace. bonbmme pacel: eBponeouaHas
(eBpaswmiickasi),  aBCTpaJio-HErpoujHas  (dKBaTOpuUalibHasi),  MOHIOJIOU]IHAS
(a3marcko-aMepuKaHCKas). Bpems u myTH pacceneHus 4YesloBEeKa I0 IUIaHETe.
EnuacTBo  yenoBeueckux pac. HayuyHad  HecCOCTOSATENbHOCTh  pacu3ma.
[IpucnocoOieHHOCTh 4YeNIoBeKa K pPa3HbIM YCIOBHUSM OKPYXKAIOIIEH Cpejbl.
Brmusane rteorpaduueckoit cpeapl W apeiida TeHOB Ha MOPQOJIOTHIO W
(bu3HOIOTHIO YeTOBEeKa.

MexaucuuiuinHapHble  MeToAbl B (u3uYeckod  (OHMOJIOTHYECKOM)
AHTPONOJIOTUU.  OBOJIOLMOHHAS  AHTPOMNOJOTHS W MaJCOAHTPOIIOJIOTH
YEJIOBEYECKUX MMOMYJSINMKA. brHoconHalbHbIE HCCIIEIOBAHUS TPUPOJbBI YEIIOBEKA.
HccnenoBanue KO3BOMIOIUHN OMOIOTUYECKOTO U COIIMAIBHOTO B UETIOBEKE.

JdeMoHcTpauuu

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

Tabnuubl u cxeMbl: «MeToIbl aHTPOIOJIOTUNY, «[ 0JIOBHON MO3T YelOBEKay,
«YenoBekooOpa3Hbie 00€3bsHb), «CKENeT 4YeJIOoBeKa M CKEJIET IIMMIIaH3e»,
«PynMMeHTBI 1 aTaBU3MbD», «JIBUKYIIIHE CHIIBI aHTPOIIOT€HE3a», « DBOJIFOLMOHHOE
IpEBO  YENOBEKa», «ABcTpanonurek», «YemoBek  yMmenblil», «YenoBek
npAMOXOISIIMY, «JleHncoBckuii yenoBek» «Heannepraneub», « KpomMaHbOHUB,
«lIpenku yenoBeka», « ITamnbl 3BOJIFOLUN YEITOBEKA», «Packl uenoBekay.

O6opynoBanue: MyJSKM — OKaMEHENOCTeW, MpelIMEeTOB MaTepUabHOU
KyJIbTypbl TpPEAKOB YEJIOBEKa, penpoaykuuu (pororpaduu) KapTUH C
MU(DOJIOTMYECKUMU M OUONEHCKMMHU CIO)KETaMU TPOUCXOXKJIEHUSI YeJIOBEKa,
¢doTorpaduu HaxX0JA0K UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBeKa, MOJIEIb
yepena 4YejJoBEeKa M 4Yepena MMMIIaH3€, MOJENb KHCTH 4YEJOBEKa U KHUCTH
IMMIIaH3€, MOAEJH TOPCa IPEAKOB YEJIOBEKA.

JlabopaTtopnass padora «J/I3yueHue o0coOEHHOCTEW CTPOCHHs CKeleTa
YeJIOBEKA, CBA3AHHBIX C MPAMOXO0KICHUEM.

IIpakTHyeckas padora «/3yyeHue 3K0JIOrMUECKUX aanTaliil YEJTOBEKa.

Tema 6. DkoJsiorusi — Hayka 0 B3aHUMOOTHOINEHHMSIX OPraHU3MOB H
HAIOPTraHM3MEHHbIX CHCTEM C OKPY/KaKLIeH cpeaou

3apokaeHue U pa3BUTHE dK0JI0TuU B Tpyaax A. 'ymGonsara, K. @. Pynse, H.
A. CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3anaum
sKoJ0ruu. CBS3b 3KOJIOTUHU C APYTUMHU HAyKaMHU.



Meronsl skosioruu. IloneBbie HaOMOAEHUS. DKCIEPUMEHTHI B HKOJIOTHU:
OpUpoAHbIE U JlaboparopHble. MoaeaupoBaHue B HKOJIOTUU. MOHUTOPUHT
OKPYXKAIOIIEH CPeIbl: TOKAIbHBINA, PETUOHATBHBINA U TJIOOATBHBIH.

3HaueHHE OSKOJOTMYECKMX 3HAaHUM JUI1  4YelOBeKa. KOJOTMYECKOe
MHPOBO33PEHHUE KaK OCHOBA CBSI3€M YeNOBEUECTBA ¢ npupojon. @opmupoBaHue
AKOJIOTUYECKOM KYJIbTYpPbI U 3KOJIOTMYECKON IPAMOTHOCTH HACETIEHUS.

JdeMoHcTpauuu

[Hoptpersr: A. I'ymbonpar, K. ®@. Pynse, H. A. CeBepuio, O. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabauupl U cxeMbl: «Pa3gensl sxonorum», «MeTtoapl skojorum»y, «Cxema
MOHHTOPHUHIA OKPYKAOLIEN CPEIBD).

JlaGopaTopHasn padora «3yuenue METOOB DKOJIOTUYECKUX
HCCJIIEIOBAHUID).

Tema 7. Opranu3msl u cpea 0OUTAHUS

Dkosornyeckre (pakTopbl U 3aKOHOMEPHOCTH UX AeicTBusA. Knaccudukanus
HKOJIOTHYECKUX (PaKTOpOB: abMOTHUYECKHE, OMOTHYECKHE, aHTponoreHHbie. Oomme
3aKOHOMEPHOCTH JeHCTBUS 3Kosnorudeckux (axropon. [IpaBuno munumyma (K.
mpenrens, 0. Jlubux). TomepanTHOCTh. DBPUOMOHTHBIE UM CTEHOOHMOHTHBIC
OpraHU3MBl.

AbGuotnyeckue ¢akropbl. CBeT kak sKkonoruueckuil (akrop. [eiicTBue
Pa3HbIX YYaCTKOB COJIHEYHOT'O CIEKTpPa Ha OPraHU3Mbl. DKOJOTMYECKUE TPYIIIbI
pPacCTEHMI W >KMBOTHBIX II0 OTHOIIEHUIO K cBeTy. CUTHaJbHas pOJib CBETA.
doTonepuoansm.

Temnepatypa kak »skojormueckuit Qaxrtop. JlelicTBue Temmeparypsl Ha
opranu3Mmbl. [1oMKUIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. JBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxknocte kak skonormyeckuit ¢daxrtop. I[IpucmocoOieHus pacTeHuit K
noJJIep>kaHuio BojaHOro Oananca. Kiaccudukaiusi pacTeHUid MO OTHOILIEHHUIO K
Bozie. [Ipucnoco0aenust >kUBOTHBIX K M3MEHEHHUIO BOJITHOTO PEXHUMA.

Cpenpl oOMTaHUS OPraHU3MOB: BOJIHAS, HA3€MHO-BO3JAYIIHAs, MOYBEHHAs,
rlyOMHHAasT  TMOATIOYBEHHAsl,  BHYTpUOpPraHu3dMeHHas.  DU3HKO-XUMUYECKHE
0COOEHHOCTH cpea oOuraHus opraHu3moB. I[IpucnocoOneHuss OpraHu3MoB K
KU3HU B Pa3HbIX Cpeaax.

buonornyeckue putrmbl. BHemHue u BHyTpeHHHE pPUTMBL. CyTOuYHBIE U
roau4Hble pUTMBL. [IpHucrnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

XKuznennsie Qopmbl opranuzmMoB. [loHsiTue o0 JKHU3HEHHOW (QopMme.
Kuznennslie (hOpMBI paCTeHMIA: A€PEBbs, KyCTAPHUKHU, KyCTapPHUUYKH, MHOTOJIETHUE



TpaBbl, OJHOJETHUE TpaBbl. JKu3HEHHBbIE (OPMBI KUBOTHBIX: THAPOOMOHTHI,
re0OMOHTHI, a9POOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HM.

buotnueckue pakropsl. Buabl OMOTHUECKUX B3aUMOEHCTBUIN: KOHKYPEHIIHS,
XUIIHUYECTBO, cuMOM03 u ero (opmel. [lapazutusMm, xoomnepauus, MyTyalu3M,
KOMMEHCAJIU3M (KBapTHUPAHTCTBO, HaXJICOHUYECTRO). Herpoduuaeckue
B3aUMOJICUCTBUSL  (Tommyeckue, ¢opuueckue, (Gdadpudeckue). 3HAUCHHE
OMOTUYECKNX B3aWMOJCHCTBUN [IJI1 CYIIECTBOBAHUS OPTraHW3MOB B Cpele
oOutanud. [IpuHIKIT KOHKYPEHTHOTO UCKITIOUYEHUSI.

JleMoHCcTpanun

Tabmuubr u cxembl: «Okojoruueckue (akrtopb», «CBETOBOW CIHEKTpPY,
«IKOJIOTUYECKHUE TPYIIbI )KUBOTHBIX MO OTHOUIEHUIO K CBETY», « TemIoKpoBHbIE
KUBOTHBIE», «XOJOJIHOKPOBHBIE JKHBOTHBIEY», «DHU3HOIOTHYECKHE aanTaluu
KUBOTHBIX», «Cpenpl 0oOMTaHUS OpraHu3MoB», «bBHOJIOrMYECKHE PpPUTMBDY,
«Kuznennole  ¢GopMbel  pacTeHmit», <« KuszHeHHble (DOPMBI  KHUBOTHBIXY,
«IKOCUCTEMA HIMPOKOJIIMCTBEHHOIO JIeCca», « IKOCUCTEMA XBOMHOrO Jiecay, «llenun
nuTaHus», «XuiHuyectBoy, «llapasutuzm», «Konkypenuus», «CumOnosy,
«KommeHcanmuszmy.

O6opynoBanue: repOapu pPacTeHU M KUBOTHBIX, MPHUCIOCOOJICHHBIX K
BIUSHUIO PA3IUYHBIX JKOJOTUYECKUX (HAKTOpOB, TrepOapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIHMBBIX PACTEHHUI, CBETONIOOUBHIC, TEHEIIOOUBBIE U
TEHEBBIHOC/IMBbIE KOMHATHBIE PACTEHUS, TepOapuu U KOJJIEKIIMH TETIO0OUBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX PACTCHHH, Uydesa MTUIl U 3BEpeH, repoapuu
pacTeHuid, OTHOCSIIUXCS K rurpodguram, kcepoduram, mezopuram, KOMHATHBIE
pacTeHUsl TAaHHBIX TPYMI, KOJUICKIIUU KUBOTHBIX, OOMTAIONINX B Pa3HBIX Cpeaax,
repbapun M KOJJICKUMUM PACTeHUM U JKUBOTHBIX, OOJANaIOUX YepTamMH
PUCTIOCOOJIECHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBHMA >KWU3HHM, repdapuu u
KOJUIEKIIUM PACTEHHM M >KMBOTHBIX PA3IMYHBIX >KU3HEHHBIX (HOPM, KOJJIEKIIHU
’KUBOTHBIX, YYaCTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3aUMOICHCTBUSX.

JladopaTopnasi padora «BbisiBIeHHE TNPUCTOCOOJIECHUN OPraHU3MOB K
BJIMSIHUIO CBETa».

JlaGopaTopHasi paGora «BpIsBICHHUE MNPUCTIOCOOTICHUN OpPraHU3MOB K
BJIMSIHUIO TEMIIEPATYPBI».

JlabopaTopnassi paGora «AHATOMHYECKHE OCOOCHHOCTH pacTEHUN U3
Pa3HBIX MECT OOUTaHUS.

Tema 8. Jkos10rust BUI0B ¥ MOMYJIALM A

OKOJIOTUYECKHE  XapaKTePUCTUKH  TOIYJIALMH. [Momynsiuust ~ kax
ouonoruueckas cuctema. Poiab HEOTHOPOAHOCTH cpefbl, PU3NUECKUX OapbepoB U
0COOEHHOCTE OMOJIOrUU BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYpbI
nonyyauid. OCHOBHBIE MOKAa3aTeNW NOMYJALMU: YUCIEHHOCTh, ILIOTHOCTD,



BO3pacTHasi W TMOJIOBAsI CTPYKTypa, POKIAEMOCTb, MPHUPOCT, TEMI POCTa,
CMEpPTHOCTb, MUTPALIUL.

DKkosiornyeckass CTpykrypa nomyasiuud. OLeHKa YHMCICHHOCTH IOIYJISIIUU.
JIlnHaMuKa monmyJsiuuu U €€ peryiisiuus. bUOTHUYECKH TOTEHUHAN IOMYJISALUN.
MonennpoBaHue TUHAMUKH TOysinuu. KpuBbie pocTa YMCIEHHOCTH MOIYJISLUN.
Kpusbie BbIKMBaHUS. Perynsmusi 9uCIEHHOCTH TMOMYJSIIIUN: POJb (aKTOPOB,
3aBUCSIIMX U HE 3aBUCSIIUX OT MUIOTHOCTU. DKOJIOTUYECKUE CTPATEruu BUMIOB (T- U
K-ctparerun).

[Tonatue o0 skoyiorMYecKoi Huie Buja. Mecroobutanue. MHoromepHas
Mozenb dkosormdeckor Humm Jx.M. XatumHcoHa. Pasmepsl 3konormyeckou
HulM. [loTeHImanpHas u peann3oBaHHas HULIU.

Bua kak cucrema nomynsuumid. Apeansl BUAOB. BUABI M MX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBATIEHTHI.

3aKOHOMEpPHOCTM TOBEINEHUS W MUTpauuid >KUBOTHBIX. buosornueckue
VMHBA3UHU YyKEPOIAHBIX BUJIOB.

JdeMoHcTpauuu

IToptper: . M. XaTuynHCOH.

Tabmuupl U cXeMbl: «DKOJOTUYECKUE XAPAKTEPUCTUKU OIS,
«lIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiuun», «Bo3pacTHble  NHUpaMHabI
nonyysiqun», «CKOpOCTh  3acel€HUs] TMOBEPXHOCTH 3€MJId  Pa3IMYHBIMU
opranuzmammn», «Moaens 3komornueckon Humm J[x. M. Xarunaconay.

Oo6opynoBanue: repOapuu pacTeHUM, KOJUIEKIIUU )KUBOTHBIX.

JlaGopaTopnasi  pabora  «IIpucnocoOneHusi ceMsH  pacTeHUH K
PaCCEICHUION.

Tema 9. JkoJ10rus cO00IECTB. IKOJIOTHYECKHE CUCTEMBI.

CooOmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBs3u MexIy
OopraHu3MaMH B OMOIIEHO3E.

Okocuctema Kak oTkpbiTas cuctema (A. k. Tencnu). OyHKIMOHAIbHbBIC
OJIOKM OpraHu3MOB B DJKOCHCTEME: MPOAYIEHTHI, KOHCYMEHTBI, PEIYIICHTHI.
Tpoduueckne ypoBuu. Tpoduueckue nenu u cetu. AOHOTHYECKHE OJIOKH
skocucteMm. [1ouBbl U Wbl B 3KOcHcTEMAaX. KpyroBOpoT BEIECTB M IOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE  MOKa3aTeNM  JKOCHUCTEMBL. buomMacca W mpoayKuws.
DKOJIOTUYECKUE MUPAMUBI YUCE, OMOMACChI U SHEPTUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotuiku. Diykmyayuu.
HampaBnenHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — Cykieccud. llepBudHbIC H
BTOPUYHBIE CYKIIECCMM W MX [PUYMHBL. AHTPONOIE€HHBIE BO3JICUCTBUS Ha
cykueccuu. KnumakcHoe coobiiectBo. buopasnoodpasue u nojHoTa KpyroBoporta
BEIIECTB — OCHOBA YCTOWYMBOCTU COOOIIECTB.



[IpuposiHBIE SKOCUCTEMBL. JKOCUCHEMbL 03EP U peK. IKocucmemvl Mopel U
OKeano8. Ixocucmemvl MYHOP, 1€CO8, Cmenel, nyCmbitb.

AHTpPOMNIOTEHHBIE JIKOCUCTEMBI. Arposkocuctema. ArpoieHo3. Paznuums
MEXKy aHTPOIIOTEHHBIMU U MPUPOAHBIMHU IKOCUCTEMAMU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. [opopackas
bnopa u ¢dayna. CunanTpomnmzanus TOpOACKOW ¢ayHbl. buomormueckoe u
XO03STUCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aUMOJICHCTBUI OpPraHU3MOB B
aKocUcTeMax. Ponb Kackaomozo aghghexma u 6u008-30udpuxamopos (Kioyesvlx
8U008) 6 QyHKyuoHuposanuu sxkocucmem. IlepeHOC PHEPTUU U BEIIECTB MEXKIY
CMEXXHBIMU 3KOCHUCTEMaMH. Y CTOMYUBOCTh OPraHW3MOB, MOMYJIAIUNA U 3KOCUCTEM
B YCJIOBUSX €CTECTBEHHBIX U AHTPOIIOTEHHBIX BO3JICUCTBUN.

Mexanusmol 8030eticmaus 302pA3HEHUt  PA3HbIX munoe Ha
cyOOpP2aHUZMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCEMHOM VPOBHSX,
OCHOBbl ~ IKOJI02UHECKO20  HOPMUPOBAHUS  AHMPONO2EHHO20  8030€UCMBUSL.
MeTto10510TUsl MOHUTOPUHTA €CTECTBEHHBIX U AHTPOIIOTE€HHBIX 3KOCUCTEM.

JdeMoHcTpauuu
[Toptper: A. JIx. Tencnu.
Tabmunsr  u cxembl:  «CtpykTypa  OuOLEHO3a»,  «OKOcuUCTEMa

LIMPOKOJIMCTBEHHOTO JIECa», «DKOCUCTEMA XBOMHOIO Jieca», «DyHKIIMOHAIBHBIE
IpynIbl OPraHu3MoOB B 3KocHcTeMe», «KpyroBopoT BEIIECTB B 3KOCHCTEME,
«llenu nutanus (macTOuIIHAas, JETPUTHAS )», « DIKOJIOTUYECKasl MUpaMuIa YUCem,
«IKojoruyeckas nupamuja OuoMacchl», «KOJIOTHYECKass MupamMuaa dHEPrumn»,
«O0pazoBanue 0onotay, «llepBuynas cykieccus», «BoccrtaHoBieHue jeca mocie
noxapa», «JKocucTeMa 03epa», «ArponeHos», «KpyroBopoT BEWECTB M MOTOK
SHEPTUH B arpoueHosey, «IIpumepsl ypboskocucTem.

O6opynoBanue: repoapuu pacCTeHHM, KOJIJIEKIIMY HACEKOMBIX, Yyuesa NTUll U
3Bepeil, repdapuu KyJbTYypHBIX M IUKOPACTYIIMX PACTEHUH, aKBapUyM KaK MOJENb
HKOCUCTEMBI.

IMpakTuyeckas padora «3yuenue u onucanue ypoOIKOCUCTEMBDY.

JlaGoparopnasi paGora «l3yuenue pazHOOOpa3usi MEJNKHX ITOYBEHHBIX
YWICHHUCTOHOTHX B Pa3HbBIX SKOCHCTEMAX).

IKCKypeusi «DKCKypcUsl B TUITUYHBIN OuoreoreHo3 (B ayOpaBy, O€pe3HIIK,
€JIbHUK, HA CyXOAOJbHBIN WIIM TOMMEHHBIH JIyT, 03€p0, O0JI0TO).

IKCKypeHust «IKCKYpCcHsl B arpO3KOCUCTEMY (HAa MOJi€ WIM B TEIUIMYHOE
XO035IUCTBO)».

Tema 10. buocdepa — rinodanbHas IKOCUCTEMA

buocdepa — oOmernnanerapuas o6osiouka 3eMilM, TIE€ CYIIECTBYET WIIU
CyllleCTBOBaJIa KU3Hb. Pa3BuTHe npencrapienuid o ouochepe B Tpynax J. 3rocca.



VYuenue B. U. BepHajckoro o 6uochepe. Obnactu 6uocdepst u €€ cocran. JKupoe
BeIeCTBO OUochepsl U ero PyHKIIUH.

3aKOHOMEPHOCTH CyIIecTBOBaHUsI O6uocdeprl. OcoOeHHOCTH Ornochephbl Kak
ri00abHON 3KOCUCTEMBI. JMHaMuueckoe paBHOBecue B Onochepe. KpyroBopoTsl
BEIIIECTB M OMOT€OXUMUYECKHUE UKIBI (Yriaeposa, a30Ta). PUTMUYHOCTE SBJICHMIA
B Ouocdepe.

3onanbHOCTh Omocheprl. [lonsarne o Oumome. OCHOBHBIE OMOMBI CYIIU:
TYHJpa, XBOHHBIE JIeca, CMEIIaHHbIE U IUPOKOJIMCTBEHHBIE JIECa, CTEIH, CABAHHBI,
MYCTBIHU, TPOITMYECKHUE JIeCa, BHICOKOTOphbs. KiumaT, pacTUTENbHBIA U AKUBOTHBIM
MUp OMOMOB CYIIIH.

CtpykTypa 1 PyHKIIHUS KUBBIX CHCTEM, OIICHKA X PECYPCHOTO MOTCHIINAJIA U
onochepHbIX PYHKIIHM.

JdeMoHcTpauuu

IToptpersl: B. 1. Bepuaackuii, 3. 3rocc.

Tabmuubr u cxemsl: «l'eocthepsl 3emn», «KpyroBopor azora B mpupome»,
«Kpyrosopotr yriepona B mpupoae», «KpyroBopoT Kuciopoga B MPHPOAE»,
«KpyroBopoT Boabl B mpupoae», «OCHOBHbIE OMOMBI Cyliny, «Kiaumatuueckue
nosica 3emnm», «Tynapay, «Talray, «Cmemanneiii jgec», «IIupokoIuCTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycTbiHm», « Tponuyeckuii gec.

O6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJIJICKIIMH KUBOTHBIX.

Tema 11. YesroBek u okpykamouias cpeaa

DKOJIOTUYECKHE KPU3UChl M MX MpUYMHBL Bo3neiicTBue uenoBeka Ha
ouochepy. 3arps3HeHue BO3AYITHOW cpenbl. OxpaHa BO3ayXa. 3arpsi3HEHUE
BOJHOM cpeapl. OxpaHa BOJHBIX pecypcoB. Paspymenne mnouBsl. OxpanHa
MOYBEHHBIX pecypcoB. M3MeHeHne KinmMara.

AHTpONIOT€HHOE BO3JIEHCTBHE HA PACTUTENIbHBIM U KMBOTHBIA MHp. OxpaHa
PACTUTENBHOTO W >KUBOTHOTO MHUpa. OCHOBHBIE NPHUHIIMIBI OXPaHbl MPUPOJIBI.
Kpacaeie xHuru. Ocob6o oxpaHsiemble mnpupoanbsie Tepputopun (OOIIT).
Boranuueckue caibl U 30010TUYECKUE TTAPKHU.

OCHOBHBIC TPHUHITUIBI YCTOWYMBOTO PAa3BUTHS YEJIOBEUECTBA W IPHUPOJBIL.
PannonanbHOE  MPUPONOMNOJIB30BAHUE W COXpaHEHUE  OMOJOTHYECKOro
pazHooOpasus 3emun. OOmMEe 3aKOHOMEPHOCTH TJI00ATBHBIX 3KOJIOTMUYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOT'O KpU3HCa U €r0 BEPOATHBIE MOCIIECTBUA.

Pa3BuTre METOJOB MOHHUTOPHHTAa pa3BUTHS OIMACHBIX TEXHOTCHHBIX
nponieccoB. CucmemHvle UCCIe008aHUus nepexooa K pecypcocbepezarowell U
KOHKYpeHmocnocobHou suepeemuxe. buonoeuueckoe pasnoobpasue u buopecypchoi.
Hayuonanvuvlie ungopmayuonnvie cucmemsl, obecneyugaroujue O00CmMyn K
ungopmayuu no CcOCMOSAHUIO OMOenbHbIX U008 u akocucmem. (OcHoBbl



IKOpeadbunumayuu  dKocucmem u cnocobog 00pvobl ¢ OUONOBPENCOCHUSMU.
Pexoncmpyrkyus mopckux u HazemHbix 9KOCUCTIEM.

JdeMoHcTpauuu

Tabmumst  u cxeMmbl:  «3arpsi3HEHHE  aTMOCQepb»,  «3arps3HEHHe
runpoceprr», «3arps3HeHue mnouBb», «llapaukoBsiii  3pdexr», «Ocobo
OXpaHsieMble IPUPOIHBIE TEPPUTOPUMY, «MOJENH yIpaBiIsieMOTro MUPay.
Oo6opynoBanue: ¢oTtorpaduu OXpaHIEMbIX PACTEHHM M KUBOTHBIX KpacHoi
kHuru Poccuiickon @enepanun, KpacHol KHUTY pernoHa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
BHUOJIOT'MN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOCHHS
OoOy4arolMMUCSL MPOrpaMM  CpeaHero oOmero o0pa3oBaHUS: JIMYHOCTHBIE,
METaNnpeIMETHBIE U NPEIMETHBIE.

B cTpykType JIMYHOCTHBIX PE3YIbTATOB OCBOEHHUS MPOTrpaMMBbI 10 OMOJIOTUU
BBIJICJICHBI CIEAYIOIINE COCTABIISIONIME: OCO3HAHHE 00YyYaroUUMUCA POCCUNUCKON
IPAXKIAHCKON UACHTUYHOCTH — FOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOATEIBHOCTH
U CaMOOIpPEACNCHUIO, Haiuyue Mmomusayuu K OOy4eHHIO  OHOJIOTHUH,
yenenanpagieHHoe pazeumue BHYTPEHHHUX YOEXKIEHUW JHYHOCTH HAa OCHOBE
KJIFOUEBBIX I[EHHOCTEM M HMCTOPUYECKUX TPAJULMNA Pa3BUTHS OHOJIOTHMYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIINXCSI PYKOBOJICTBOBATHCS B CBOEH
JNEATENbHOCTH I[IEHHOCTHO-CMBICJIOBBIMM YCTAHOBKAMH, IPUCYLIMMHU CHCTEME
OMOJIOTMYECKOro  OOpa3oBaHUs, Haluyue HPABOCOSHAHUSA  IKOJIOTUYECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb L€ U CTPOUTH KU3HEHHBIE TUIAHBbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MPOTPaMMbl IO OUOJIOTUU AOCTUTAIOTCS
B €IMHCTBE Y4YEOHOW M BOCIHUTATEIHLHON JI€ATELHOCTH B COOTBETCTBUHU C
TPAJAUIMOHHBIMU POCCUMCKUMH COLIMOKYJIBTYPHBIMH, HCTOPUUYECKUMU U TYXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMH, TPUHITHIMA B OOINECTBE MPAaBWJIAMH U HOpPMaMH
MOBEJCHUSA U CIOCOOCTBYIOT MIPOIECCaM CaMOIIO3HAHUS, CaMOBOCIUTAHUS U
CaMOpa3BUTHUSA, PA3BUTUS BHYTPEHHEHW NO3WLMH JIMYHOCTH, MATPUOTHU3MA U
YBaXKEHHS K 3aKOHY U INPABONOPAJNIKY, YEJIOBEKY TPYyJa M CTapUIEMY IOKOJICHHUIO,
B3aMMHOTO YBaXEHUs, OEpPEHKHOTO OTHOIICHUS K KYJbTYpHOMY HACIECAUI0 U
TPaJHIMsAM MHOTOHAMOHAIBHOTO Hapoja Poccuiickon denepanuu, Opupose u
OKPYXarouen cpee.

JImaHOCTHBIE pe3yJabTaThl OCBOCHHS ydeOHOTO Tmipeamera «buomorus»
JOJIKHBI OTpaXaTh TOTOBHOCTh U CITOCOOHOCTh 00YyYarOUIUXCsl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOM BHYTPEHHEH TMO3WIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllU{, TO3UTHUBHBIX BHYTPCHHHX  YOEXKICHWH, COOTBETCTBYIOIIMX
TPAAUIIMOHHBIM LIEHHOCTSAM POCCUHCKOrO0 OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
ONBITA U ONbITA JIEITEIBHOCTH B MPOLECCE pea3ali OCHOBHBIX HaIPABJICHUM
BOCIIUTATEJIbHOW JIEITEIIbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaIaHCKOro BOCIIUTAHMS:

c(OPMHUPOBAHHOCTH IPAXKTAHCKOM MO3UIIMK 00YyYarOIIerocsi Kak akTHBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUHCKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYLHMOHHBIX IpaB MU OOS3aHHOCTEH, YBaXKEHUE
3aKOHA U MPaBOIOPSIIKA;



TOTOBHOCTb K COBMECTHOM TBOPYECKOW JEATEIIBHOCTH MPHU CO3AAHUU
y4eOHBIX MPOEKTOB, PEIIEHWU y4eOHBIX M TMO3HABATENbHBIX 3a/a4, BHIOJHEHUU
OMOJIOTUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEAENSITh COOCTBEHHYIO TO3HUIIMI0 10 OTHOIIECHUIO K
SIBJICHHSIM COBPEMEHHOM KU3HU U OOBSICHITH €€

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBHUIX HEOOXOJUMOCTh KOHCTPYKTHUBHOTO
B3aMMOJICUCTBHS JIIOJIEH C Pa3HBIMU YOEKACHUSIMU, KYJIbTYPHBIMHU LIEHHOCTSAMHU U
COLMAJIbHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IMPOIECCE COBMECTHOTO BBIOJIHEHUS
y4eOHBIX, TIO3HABATEIBHBIX M HCCIEAOBATEIILCKUX 3a/lad, yBaXKUTEIHHOTO
OTHOUIEHUSI K MHEHUIO OIIMOHEHTOB MpH OOCYXIAEHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOM ACSATENBHOCTH;

2) NATPUOTHYECKOT0 BOCITUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUICKOM rpa’kIaHCKON UJACHTUYHOCTH, NMaTPUOTU3MA,
YBaXKEHHS K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH nepea PoauHoil, ropaoctu
3a CBOM Kpau, CBOKO PoauHy, CBOM f3BIK U KYJIbTYpPY, IPOILLIOE W HACTOSIIEE
MHOT'OHAllMOHAaJIBbHOro Hapoaa Poceny;

LEHHOCTHOE OTHOILLIEHHUE K MIPUPOJTHOMY HACJIEAUIO U MAMSATHUKAM ITPUPOJIBI,
NOCTUXKEHUSIM Poccuu B Hayke, UICKYCCTBE, CLIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHWBATh BKJIAJ, POCCHUUCKMX YYEHBIX B CTAHOBIICHHE U
pa3BUTHE OMOJIOTWMH, TMOHUMAHUS 3HA4YEHHs OHOJOTMHM B TMO3HAHUU 3aKOHOB
IPUPO/BI, B )KU3HU YEIOBEKA M COBPEMEHHOI'0 00IIECTBa;

uaeiHas yoeKIEHHOCTh, TOTOBHOCTh K CIIyXeHUt0 W 3amure OTeduecTsa,
OTBETCTBEHHOCTh 32 €ro CyAb0Y;

3) IYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HaHHE JTyXOBHBIX LEHHOCTEN POCCUICKOTO HapoJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, THUECKOTO MTOBEICHHUS,

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlUI0 W TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHUE JIMYHOIO BKJIaJa B IIOCTPOEHUE YCTOMYMBOTO OyayIIero;

OTBETCTBEHHOE OTHOLLIEHHUE K CBOMM POJIUTEIISIM, CO3JAHUIO CEMbU Ha OCHOBE
OCO3HAHHOI'O0 TMPHUHATHS I[EHHOCTEM CEMEMHOM JKWU3HU B COOTBETCTBHUM C
TpaguuusaMu HaponoB Poccuu;

4) 3¢TeTU4eCKOr0 BOCTIUTAHUSA:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKJIIOYAs dCTETUKY ObITA, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYIa, OOIIECTBEHHBIX OTHOIIEHU;

MMOHMMAaHHUE SMOILIMOHAIBHOTO BO3JICHCTBUS )KMBOU MPUPOIBI U €€ LICHHOCTH;



TOTOBHOCTh K CaMOBBIPRKCHHIO B pPa3HBIX BHJAAaX HMCKYCCTBa, CTPEMJICHHE
NPOSIBIISITH KAYECTBA TBOPUYECKON TUIHOCTH;

5) ¢pusuueckoro BocnuTaHusi, GOopMHPOBAHMS KYJbTYPbl 310POBbS M
IMOUMOHAIBLHOTO0 0JIArONOJYYHsI:

MOHUMAHWE W peamu3amus 3I0pOBOro M 0Oe3omacHoro obpasza >KU3HU
(3mopoBOoe  mUTaHHWE, COOJIIOJICHUE TUTHECHUYECKHX TPaBHJI U HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHITHH © OTAbIXA, peryispHas (u3ndeckas
aKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PU3UYECKOMY U TICUXUIECKOMY 37I0POBBIO;

MOHUMAHWE IIEHHOCTH TPAaBWJI WHIMBUAYAJIHbHOTO M  KOJUICKTHBHOTO
0€301MacHOTO MOBEICHUS B CUTYAIUsIX, YTPOKAIOIINX 3JOPOBBIO U )KU3HH JIIOJIEH;

OCO3HaHWE TIOCTICJACTBUMA W HEMPUATHS BPEAHBIX MPUBBIUCK (YIMOTPEOICHHUS
aJIKOTOJI5, HAPKOTUKOB, KypeHHs);

6) Tpy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAaHUE ILIEHHOCTH MAacCTEpCTBa, TPYAOIIOOUE;

TOTOBHOCTh K AaKTHBHOW JEATEIbHOCTH TEXHOJOTHYECKOW M COLMAIBHOM
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMHUPOBATH, IUIAHUPOBATH M CAMOCTOSTEIHHO
BBITIOJIHSTH TaKyIO JESTEIbHOCTD;

MHTEpPEC K Pa3Nu4HbIM cdepaM MpodhecCHOHATBHOW JesTeIbHOCTH, YMEHHE
coBeplIaTh OCO3HAHHBIM BBIOOp Oynymield mpodeccun U pearn30BBIBATH
COOCTBEHHBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHMI0O M CaMOOOpa30BaHUIO Ha
NPOTSHKCHUH BCEU KU3HU;

7) 3K0JIOTH4€eCKOT0 BOCTIUTAHMS

HKOJIOTMYECKU I1€IeCO00pa3HOe OTHOIICHHE K MPUPOAE KaK HCTOYHHUKY
KU3HU Ha 3eMIie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIICHHE YPOBHS OSKOJOTHYECKOW KYyJIbTYphl: MPHOOPETEHHE OIbITa
MJJAHUPOBAHMS TOCTYNKOB W OICHKA WX BO3MOXXHBIX TOCIEACTBUNA JJIS
OKPYXaroIen Cpebl;

OCO3HaHHWE TI00aTBLHOTO XapaKTepa JIKOJIOTHYECKUX MpoOJeM U MyTed ux
peleHus;

CIIOCOOHOCTh HWCIOJB30BaTh MPHOOpETaeMble TpPU H3YYCHUH OHOJIOTHH
3HaHWA W YMEHUS TPU PEIICHUH MpoOJieM, CBS3aHHBIX C PalUOHAIBHBIM
MPUPOJONIOIL30BaHNEM  (COOMIOJIEHNE  TpaBWUJl  TOBEJACHUS B IPHUPOJE,
HaIlpaBJICHHBIX HA COXpPAaHEHWE DPABHOBECHS B HSKOCHCTEMaX, OXpaHy BHJIOB,
IKOCUCTEM, OHOChEphI);

aKTUBHOEC HENpUATHE JIEHCTBUH, MPHHOCAIIMNX BpEId  OKPYXKaloIIeH
MPUPOTHON Cpelie, YMEHUE IMPOTHO3UPOBATH HEOIArONMPHUSITHBIC SKOJIOTHUYECKHE
MOCJICICTBHSI PEITPUHIMAEMBIX JEHCTBUN U TIPEAOTBpAIIaTh UX;



HAJIMYXE PA3BUTOTO HKOJIOTMYECKOTO MBILUICHUS, IKOJIOTUYECKON KYJIBTYPBI,
OIbITa NEeATENBHOCTH DKOJIOTUYECKON HaIIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCS MMM B II03HABATEILHOM, KOMMYHUKAaTUBHOW M COLMAJIBLHOM
MIPaKTHUKE, TOTOBHOCTH K YYAaCTHIO B MPAKTHYECKOW AESATEIBHOCTH 3KOJIOTMYECKOU
HaIPABJICHHOCTH;

8) HeHHOCTH HAYYHOTI'0 IO3HAHMS

c()OPMUPOBAHHOCTb MHUPOBO33PEHUS,, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAYKH W OOIIECTBEHHOM MPaKTUKHU, OCHOBAHHOTO Ha JHAJoOre
KYJbTYp, CHOCOOCTBYIOIIEIO OCO3HAHUIO CBOEIO MECTA B MOJIUKYJIBTYPHOM MHUDE;

COBEPILICHCTBOBAHKUE SI3BIKOBOM M YWTATEIbCKOM KYJBTYpPbl KaK CpEICTBa
B3aUMOJICHCTBUS MEXAY JIFOAbMU U TIO3HAHUS MUPA;

NOHMMAHHUE CleUn(UK OHOJIOrMM KaK HayKH, OCO3HaHus €€ poiu B
(OpMHPOBAHUN PALMOHAILHOTO HAYYHOTO MBILIUIEHHS, CO3[JaHUU ILEJIOCTHOIO
IPEICTaBICHU 00 OKPYXAlOIIeM MHUPE KaK O €IMHCTBE IMPHUPOAbI, YEJIOBEKa U
oOmiecTBa, B MMO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M PEUICHHH MpoOsieM
COXPaHEHMS IPUPOIHOIO PABHOBECHS,

yOSXKIAEHHOCTh B 3HAYMMOCTH OHMOJOTHH Ui COBPEMEHHOW IUBUIM3AIUH:
o0ecrieyeHnss HOBOI'O YPOBHS pPa3BUTHS MEIULMHBI, CO3JaHHE IEPCIEKTUBHBIX
OMOTEXHOJIOTMH, CIOCOOHBIX  peliarb PecypcHble  MpOOJEMbl  pPa3BUTHS
YeJI0BEUYECTBA, MOUCKA MyTeH BBIXOJA U3 II00aTbHBIX SKOJIOTHUECKUX MPoOIeM U
o0ecrieyeHus  Mepexoja K  YCTOMYMBOMY  pPa3BUTHIO,  PalMOHAIBHOMY
UCIOJIb30BAHUIO IPUPOIHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHHHM OHWOJIOTMYECKHX 3HAaHUM B LENIX
NOBBILIECHUST OOIIeH KyJIbTYpPhl, €CTECTBEHHO-HAYYHOW TIPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKUMOHAJIBHOM I'PaMOTHOCTH OOydYaroumxcs, GopMupyemoit
IpY U3YYEHUU OMOJIOTUH;

[OHMMAaHUE CYIIHOCTH METOJOB IO3HAHUSA, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJNIb30BaTh IIOJMyyaeMble 3HAHUS JUId aHalu3a Mo
OOBSICHEHUS SBJICHUN OKPYXAIOIIEr0 MUpa W MPOUCXOIAIMX B HEM H3MEHEHUH,
YMEHHME JeNaTh OOOCHOBAHHBIE 3AKIIOUYEHHS Ha OCHOBE HAay4HbIX (DaKTOB H
MUMEIOIINXCS JaHHBIX C LIEJIIO TIOJy4YECHHsI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHMS Jis
pelieHus TpodsieM B PeaTbHBIX )KU3HEHHBIX CUTYAIIHSX;

OCO3HAaHME LIEHHOCTM HAyYHOM JEATEIBbHOCTH, T'OTOBHOCTb OCYILIECTBIIATH
IIPOEKTHYIO U HCCIIEN0BATENBCKYIO AEATENBHOCTh HHINBUIYAIBHO U B IPYIIIIE;

TOTOBHOCTb M CIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa3oBaHUIO U
caMO0Opa30BaHUIO, K AKTHUBHOMY IIOJyYEHHIO HOBBIX 3HAaHUN IO OHMOJIOTMU B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTIMHU.



METANPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbie Pe3yabTaThl OCBOCHUSI yueOHoro mpeamera «buonorus»
BKJIFOYAIOT: 3HAYMMbIC s  (OPMHUPOBAHUS MHUPOBO33PEHUS OOYJAFOIIMXCS
MEXAUCIUIUIMHAPHBIE (MEXKIPEAMETHBIC) OOIIEHayYHbIE MOHATHUS, OTPaXKaIoIIne
LEJIOCTHOCTh HAyYHOM KapTHHBI MHpa M CHEHU(PUKY METOIOB IO3HAHUA,
HCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBICHUE, MPOILIEeCC,
CUCTEMa, HAy4YHbIN (DaKT, MPUHIINI, TUTOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClIeIOBaHMUEe,  HaOJMIOEHHE,  M3MEpPEHUEe, OKCHEPUMEHT U  JIpyrue);
yHUBEpCaJIbHble Y4yeOHbIe JeUCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,

peryJISTUBHBIC), o0OecrnieynBaroIIne dhopMupoBaHue byHKIIMOHATBHOMN
IPaMOTHOCTH W  COIMAJIBHOM KOMIIETEHIIMH OOYydYaroIMUXCA;, CHOCOOHOCTH
00y4aronmxcs MCIOJIb30BATh OCBOCHHEIC MEXK TUCIIUTTTHAPHEIE,

MHUPOBO33PEHUYECKNE 3HAHUS M  YHUBEpCaJbHble Yy4yeOHbIE JCHCTBUA B
MO3HABATEIHLHOM U COLIMAIILHOMN MPaKTHKE.

B pesynprate wW3ydeHuss OWOJOTMM Ha YPOBHE CpPEIHEro 0OIIero
oOpazoBanusi 'y oOyuwatomerocss OyAayT c@opMUpOBaHBl [O3HABaTEIbHBIC
yHUBEpCaJIbHbIE yUeOHbIE JEHCTBUS, KOMMYHUKATUBHbBIE YHUBEPCAIbHbBIE yUeOHbIE
JICUCTBUSA, PETYJISTUBHBIE yHUBEPCAIbHBIC YyYEeOHBIE JCHCTBUSA, COBMECTHAS
TeSTEIILHOCTD.

MeramnpeaMeTHbIe PE3yJIbTaThl OCBOCHHS TMPOTPAMMBI CPEAHETO OOIIETro
00pa30BaHUsl IOJKHBI OTPaXKaTh:

OBaanenue YHHMBepPCAJIbHbIMH yueOHBIMU NMO3HABATEJbHBIMHI
AEeCTBUSIMM:

1) 6a30Bble JoruyYecKmne AeCTBUs:

CaMOCTOATENIbHO  (OpMYyIHpPOBAaTh W aAKTyaJIM3upoOBaTh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIILICHUS
(ananu3za, cuHTE3a, CpaBHEHUS, KiaccuduKaiuum, 00001IeH s ), PACKPhIBATh CMBICII
OMOJIOTUYECKUX TIOHSTHH (BBIACIATh WX XapaKTEepHBbIC MPHU3HAKH, yCTAaHABIUBATH
CBSI3U C IPYTUMH TTOHSATHSIMH );

ONpeNeNsaTh LEeTu JeATeIbHOCTH, 3a/laBas IapaMeTpbl M KpPUTEPUU HX
JOCTHXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATUA JJIs1 OOBbsICHEHHs (PAKTOB U SIBJICHUN
YKUBOU NPUPOJIBL;

CTPOUTH JIOTHYECKHE pacCyKIeHus (MHIYKTUBHBIC, JETyKTUBHBIC, II0
aHAJIOTUU), BBIABJISTH 3aKOHOMEPHOCTH W MPOTUBOPEYHUS B paccMaTpUBAEMBbIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKJIFOUCHUS;

MIPUMEHSTh CXEMHO-MOJICITbHBIC cpenctBa IS MIPEICTABIICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTHUECKHX OOBEKTaX, a



TaKkKe€  MNPOTHUBOPEUYM  Pa3HOTO  pOJAA,  BBIABIECHHBIX B Pa3IUYHbIX
UH(OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IJIaH pEUICHUs] MPOOJEMbl ¢ YUYETOM aHaIU3a UMEIOIIUXCS
MaTepHaIbHbIX U HEMaTepUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JICATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YIIHTATOB
I1EJISIM, OIICHUBATh PUCKHU TIOCIICICTBUN e TEIHLHOCTH,

KOOPJIMHUPOBATh ¥  BBHINOJNHATH pabOTy B  YCJIOBHSIX  pPeajbHOTO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIICHUE TIPU PEIICHUH KU3ZHEHHBIX MPOOJIEM.

2) 6a3oBble HCCJIeI0BaTEILCKHE IeliCTBYS:

BJIa/I€Th HaBBIKAMH Y4eOHO-MCCIIEA0BATEIBCKON U IPOEKTHOM JEATEIbHOCTH,
HaBbIKAMHM  pa3peuieHusi MOpoOsieM, CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOATENIbHOMY MOMCKY METOOB PEIIEHHUs TPAKTUYECKHUX 3a/1a4, TPUMEHEHUIO
pa3IMYHBIX METOJOB MMO3HAHUS;

MCIIONIb30BaTh pPAa3jMyYHble BUABl JEATEIBHOCTH IO TOJXYYEHHIO HOBOTO
3HAHWA, €ro HWHTEPIpEeTaINH, MNPeoOpPa30BAHUIO M MPUMEHEHHUI0 B Y4eOHBIX
CUTYalIMIX, B TOM YHCJIE IPU CO3IaHUH YUEOHBIX U COLUATIBHBIX TPOEKTOB;

(hopMHUpOBaTH HAy4YHBIA TUIT MBIIUICHUS, BIAJETh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUE€BBIMHU TTOHSATUSIMH U METOJAMHU;

CTaBUTh U (HOpMyIHpOBaTh COOCTBEHHBIE 3aJaud B 0OOpa30BATENBHOM
NEATEIHHOCTU U KU3HCHHBIX CUTYAIIUSX;

BBISIBJISITh [IPUYMHHO-CJIEJICTBEHHBIE CBSI3M M aKTyaJlM3UpOBATH 3ajady,
BBIIBUTaTh TUINOTE3y €€ peIleHUs, HAXOJUTh apryMeHThl JJis J0Ka3aTelbCTBa
CBOUX YTBEPKICHHM, 3a/1aBaTh TapaMETPhl U KPUTCPUU PEIICHIUS;

aHAJIM3UpPOBAaTh TIOJYYEHHBIE B XOJE pEIICHUs 3aJaddl pe3yibTaThl,
KPUTUYECKU OIIEHUBATH UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CHUTyallMsiM, OLEHHUBATh NPUOOPETEHHBIM OIbIT;

OCYIIECTBIISTh II€JICHANPABIECHHBI MOKMCK MEPEHOCa CPEJCTB U CIOCOOOB
JIEUCTBUA B MPO(HEeCCUOHATBHYIO CPEY;

YMETh NMEPEHOCUTh 3HAHWS B MO3HABATEIbHYIO M MPAKTHYECKYIO 001acTu
KHU3HENIEATEIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 001acTel;

BBIJIBUTATh HOBBIE WJICH, MpEJIaraTh OPUTHHAIBHBIC MMOJXObI U PEIICHUS,
CTaBUTH MPOOJIEMbI U 337a4H, IOMYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

3) pabora ¢ undgopmanueii:

OpPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHUKAX UHPOpMALIUU (TEKCTE Y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJSAPHON JuUTEparype, OHOJOTMYECKHX CIIOBapSAX U
CIpPaBOYHHMKAX, KOMIIBIOTEPHBIX 0Oa3ax AaHHBIX, B VHTepHeTe), aHAIM3HPOBAThH



UH(OPMAIIUIO PA3IMUYHBIX BUJIOB U (HOPM MPEACTABICHUS, KPUTUUECKH OLICHUBATh
€€ JI0CTOBEPHOCTh U HEMTPOTHUBOPEUYNBOCTH;

(bopMynMpOBaTh 3alPOCHl U MPUMEHATH Pa3IU4YHbIE METOJbI MPU MOUCKE U
oTbope Ouosiornueckor mHpopManru, HEOOXOAMMOM JJIs BBITIOJIHEHUS YYEOHBIX
3ajau;

npuoOpeTaTh OMBIT HCIOJB30BAaHUS WH(DOPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOT U, COBEPILIEHCTBOBAThH KYJIbTYPY aKTUBHOT'O UCIIOJIb30BAHMS PA3TUYHbBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYIO  (OpMy  MpeAcCTaBICHUS
ouonoruueckoi nHGopMauu (cxemsl, rpaduKy, TuarpaMMmsbl, TaOIUIbI, PUCYHKU
" JIpyroe);

MCIIOJIb30BaTh HAYyYHBIA SI3bIK B KauyecTBE CpEJCTBAa MpuU padore ¢
Oouonoruyeckod MHGOpMALIME: TNPUMEHSTh XUMHUYECKUE, (PU3MUECKHE U
MaTEeMaTUYECKUe 3HAKU U CHUMBOJIBI, (popmyiibl, abOpeBUaTypy, HOMEHKJIATYpY,
UCIIONIb30BaTh M IPEOOpa3OBBIBAaTh  3HAKOBO-CHMBOJIMYECKHE  CpPEACTBA
HaTJISTHOCTH;

BJIQ/JI€Th  HAaBBIKAMU  pAaclO3HABaHWs M 3alIUTBl  MHpOpMAIUH,
MH(OPMAITMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OBjaseHue yHUBePCAIbHBIMIA KOMMYHHUKATHBHBIMH /1€ CTBUAMM:

1) oOmenne:

OCYIIECTBISITh KOMMYHHUKAIIMK BO BCeX c(pepax >KU3HM, aKTUBHO Y4aCTBOBATH
B JIMAJIOT€ WM JIMCKYCCHUU MO CYIIECTBY OOCYXJaeMoil TeMbl (yMEHUE 3a7aBaTh
BONPOCHI, BBICKA3bIBATh CYXJEHUS OTHOCHUTEJILHO BBIMIOJHEHUS MpejjiaraeMon
3aJlauM, YYUTHIBATb MHTEPECHl U COTNIACOBAHHOCTh MO3MIMM JPYTHX YYaCTHHKOB
JIMAJIoTa UM TUCKYCCUN);

pacno3HaBaTh HEBepOAJbHBIE CpEACTBA OONICHUS, NMOHUMAaTh 3HAYECHHE
COIIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHMS KOH(DIMKTHBIX CHUTYaIlUH,
YMETh CMSITYaTh KOH(JIMKTHI U BECTH IIEPETOBOPHI;

BJIQ/IETh PA3IUYHBIMU CIOCOOAMM OOIIEHHS M B3aMMOJCWUCTBHUA, MOHUMATD
HaAMEPEHHUS APYTUX JIOACH, MPOSBISITh YBAXKUTEIHHOE OTHOLLIEHUE K COOCCEIHHUKY
U B KOppeKkTHOU popme hopMyIupoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHSI C HCIOIb30BAHHUEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHas1 1eSITeJIbHOCTh:

MOHUMATh M HMCIOJIH30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIWBUIYATHHON
pabOTHI IPH peIIeHNH OMOJIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOUMOCTD
IPUMEHEHUS TPYNIOBBIX (POPM B3aUMOJIEHCTBUS NIPU PEIICHUH Y4eOHOM 3a/1au;

BbIOMpATh TEMATHKYy M METOJbl COBMECTHBIX JEUCTBHM C y4y€TOM OOIIUX
MHTEPECOB M BO3MOXXHOCTEN Ka)I0r0 WieHa KOJIJICKTUBA;



OPUHUMATh LEJIM COBMECTHOW  JEATEJIbHOCTH, OPraHU30BbIBaTh U
KOOPAVMHUPOBATh JEUCTBUS MO €€ NOCTHKEHHUIO: COCTABJATh IUIAH JCHCTBHUIA,
pacrupeneniaTh pojiid ¢ y4€TOM MHEHHUH y4YaCTHUKOB, OOCYXJaTh pEe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIA/Ja W KaXIOrO0 yYaCTHHKAa KOMaHJIbl B
OOIIHii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeajlaraTh HOBBIE MPOEKTHI, OLEHUBATh HAEH C TMO3MLUUU HOBH3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJISITh TO3UTHUBHOE CTPATETUYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaIUsX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJbHBIMHU PeryJTUBHBIMHU 1eHiCTBUSIMM:

1) camoopranmu3amnus:

WCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUSA [JIs BBIABICHHS NOpOOJEM M HX
pelIeHNs B )KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BbIOMpAaTh HAa OCHOBE OHMOJIOITMYECKHX 3HAHUN II€JIEBbI€ M CMBICIOBbBIE
YCTAHOBKM B CBOMX JAECHCTBHSX M MOCTYIKAaX IO OTHOLICHWIO K JKMBOM NPUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYILUECTBIIATh IO3HABATEIIBHYIO JESTEIbHOCTD, BBISBIATH
poOJIeMBbI, CTaBUTh U (POPMYyJIUPOBATH COOCTBEHHBIC 3a7]a4ll B 00pa30BATEIIBHON
NEATENbHOCTH U KU3HEHHBIX CUTYaLIUSIX;

CaMOCTOSITENIbHO ~ COCTaBJISATh IUIAaH pEIICHHs MpoOJeMbl ¢ y4ETOM
UMEIOIIIUXCSL PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIIIOYTCHHIH;

JABaTh OLICHKY HOBBIM CUTYaLlUsIM;

paclIMpsTh paMKH y4eOHOIro IMpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUN;

JieN1aTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD
34 pELLICHHUE;

OIICHUBATh MMPUOOPETEHHBIH OIIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO IMIUPOKOW JPYAUIMU B
pasHbIX O0JAaCTAX 3HAHHWM, MOCTOSHHO TNOBBIIIATH CBOM 0Opa3OBaTeNbHBIA H
KYJIbTYPHBIN YPOBEHbD.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalHsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLIEHMBAaTh COOTBETCTBUE PE3YJIBTATOB LENSAM;

BJIQ/JIETh  HaBbIKAMU  [IO3HABAaTEIbHOM  peQUIeKCHH  KaK  OCO3HAHHS
COBEPIIAEMBIX JIEUCTBUI M MBICIUTENBHBIX IPOLIECCOB, WX PE3YJIBTaTOB U
OCHOBAaHMM, UCMOJIb30BaTh MPUEMBI pedIeKCUM JJI OLIEHKH CUTYyalluu, BbIOOpa
BEPHOI'O PELICHHUS;

YMETh OILICHUBATh PUCKUM U CBOEBPEMEHHO MPUHHUMATh PELICHUS MO0 HX
CHUKEHUIO;



OPUHUMATh MOTHBBI W apryMEHThl JAPYrHMX [pU aHAJU3€ pe3yJbTaToOB
NS TeIbHOCTH;

3) npuHsTHE Ce0sl M APYTUX:

MPUHUMATH ce0s, TOHNMAasi CBOM HEJTOCTATK! U JIOCTOMHCTBA,;

MPUHUMATh MOTHBBI M apryMEHThl JPYrUX NpH aHalIu3e pe3yiabTaToB
NEeSATENbHOCTH,

MpU3HAaBaTh CBOE MPABO U MPABO JIPYTUX HA OIIHOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TIO3HUITUH JIPYTOTO YEJIOBEKa.

HPEAMETHBIE PE3YJIbTATDBI

[IpeameTHbIe pe3yabTaThl OCBOEHUS COJIEPKaHHS y4eOHOro TpeaMera
«buonorusi»y Ha yrayOn€HHOM yPOBHE OpPHUEHTHPOBAHBI Ha OOCCICUCHHE
npopuabHOro  00yueHHMs  oOydaronuxcss — Ouwosioruu. OHH  BKIIFOYAIOT:
cnenuduyeckue A OMOJIOrMU Hay4YHbIE 3HAHUSI, YMEHHSI M CTIOCOOBI IEUCTBHIM 1O
OCBOECHHUIO, UHTEPNPETAIIMU U NPeoOpa30BaHUIO 3HAHUW, BUJIBI JESTEIBHOCTU IO
MOJIYYCHUIO HOBBIX 3HAHWHA W UX MPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX, a TAKKE B
pEaNbHBIX KU3HEHHBIX cUTyalusix. [IpeameTHbie pe3yibTaThl MpPEICTABICHBI MO
rojilaM U3y4eHHusl.

[IpeameTHbIe pe3yabTaThl OCBOCHUS ydueOHOTO mpenmera «buonorus» B 10
KJlacce I0HKHBI OTPAXKATh:

c(OPMHUPOBAHHOCTh 3HAHMK O MECTE€ M POJU OHOJOTUM B CHUCTEME
€CTECTBEHHBIX HAayK, B (DOPMUPOBAHMM €CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B
NO3HAHWM  3aKOHOB  TPUPOALI M  pEIIEHUHU MpoOJeM  palMOHAIBHOIO
IPUPOAOIIOIB30BaHUA, O BKJIaJIe POCCUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BIIQJICHUE CHUCTEMOM OWOJOTMYECKUX 3HAHWHA, KOTOpas  BKIIOYACT:
OCHOBOIIOJIAralIire OUOJIOTHYECKUEe TEPMUHBI M TOHATHS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJu3M, TOMEOCTa3, CaMOpPEryJsliMs, CaMOBOCIPOU3BEACHUE,
HACJIEICTBEHHOCTb, M3MEHUYMBOCTb, POCT W Pa3BUTHUE), OUOJOTMYECKHE TEOPUU
(xnerounas teopus T. IlIBanna, M. lllneiinena, P. Bupxosa, XxpoMocoMHasi TeOpHUs
HacnencrBeHHoctd T. Moprana), ydenuss (H. WM. BaBuioBa — 0 ueHTpax
MHOTOOOpa3usi W MPOUCXOXKIEHUS  KYJbTYPHBIX  pPAacCTEHHUI),  3aKOHBI
(enMHOOOpa3usi MOTOMKOB IEPBOIrO IMOKOJIEHHS, PACHUICIUICHUS,, YUCTOTHl TaMer,
HE3aBUCUMOro HacienoBanusa [. Mennensa, TOMOJIOTMYECKHX PsIOB B
HaCJIEICTBEHHOM U3MEHYUBOCTHU H. . Basuiona), MIPUHLIUIIBI
(KOMIIJIEMEHTapPHOCTH);

BJaJIcHUE OCHOBHBIMHM METOAAMH HAyYHOI'O IIO3HAHMS, HCIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUAX JKUBBIX OOBEKTOB (ONUCAHUE, W3MEpEHUE,
HaOIIOICHUE, SKCTICPUMEHT);



YMEHHE BBIICIISITH CYIICCTBCHHBIC TIPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT U
DYKapHUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIIC
OakTepuil, TpuOOB, paCTEHUM, )KUBOTHBIX U YEJIOBEKAa, CTPOCHHS OPTaHOB U CUCTEM
OpraHOB PACTEHUH, >KUBOTHBIX, YEJIOBEKa, MPOLECCOB >KU3HEIEATEIbHOCTH,
MPOTEKAIONIUX B OpPraHU3Max PAcTCHUM, KUBOTHBIX M YEIIOBEKa, OMOIIOTUYECKUX
IPOIIECCOB: OOMEHa BeliecTB (MeTabou3M), MPEeBpAIICHUS YHEPIUU, OPOKEHUS,
aBTOTPO(HOIO U reTepoTpO(HHOr0 TUMOB MUTAHUA, (POTOCHHTE3a U XEMOCHHTE3a,
MHTO3a, ME03a, TaMeTOreHe3a, IMOPHOreHe3a, MOCTIMOPHOHATILHOTO Pa3BHUTHS,
pPa3MHOXKEHHUS,  HMHIWBUIYabHOTO  pa3BUTUsA  OpraHm3ma  (OHTOTEHE3a),
B3aMMOJICHCTBHSI T€HOB, TE€TEPO3UCa, HCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABJIMBATh B3aMMOCBS3M MEXIy OpPTraHOWIAMHU KIETKH W UX
(GYHKIIUSIMH, CTPOCHHEM KIIETOK pa3HbIX TKaHEd M HMX QYHKIUSIMHU, MEKIY
OpraHaMM W CHCTEMaMH OpPraHOB y pAacTEHUWH, XUBOTHBIX W 4YEIOBEKa M WX
GYyHKIHMSIME, MEXIYy CHCTEeMaMH OPraHoB W WX (YHKIHMSIMH, MEXIy dSTalaMu
oOMeHa BEUIECTB, 3TallaMy KJIETOUYHOTO ITUKJIa M )KM3HEHHBIX I[UKJIOB OPTaHU3MOB,
dTamamMu SMOPUOHAILHOTO Pa3BHTHSA, TEHOTHIIOM M (PEHOTHUNOM, (EHOTUIIOM H
(haxTopamu cpebl OOUTaHUS;

YMEHUE BBISBIISTh OTIUYUTEIIbHBIC TPU3HAKH KXUBBIX CHCTEM, B TOM YHCIIC
pacTeHuH, )KUBOTHBIX U YEJIOBEKA,;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIHME apPTryMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO ¥ CUMBOJIUKY JIJIsl JI0Ka3aTeIbCTBA POJICTBA OPTaHMU3MOB Pa3HBIX
CHUCTEMAaTUYECKUX TPYIII;

YMEHHE peraTh OMOJIOTHYECKUE 3a/1a49H, BBISIBIATH PUIHMHHO-CIICCTBCHHBIC
CBSI3U MEXIY UCCIETYEMbIMU OMOJIOTHUYECKUMU TIPOIIECCAMHU U SIBJICHUSIMU, J€JIaTh
BBIBOJIBI ¥ TPOTHO3bI HA OCHOBAHWY TIOJTYYCHHBIX PE3yJIbTATOB;

YMEHHE BBINOJHATH J1a0OpaTOpHbIE U MpaKTUUYEeCKHe padoThI, COOII0IATH
paBuiia pu padboTe ¢ ydeOHBIM U JIaOOpaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bI, TPOBEPITh MUX OJKCIEPUMEHTATbHBIMHU
cpeactBamu, GOpMyIupys Iellb MCCIEIOBaHUs, AaHAIU3HPOBATH IMOJIyYECHHBIE
PE3yNbTaThI U JENaTh BHIBOIBI,

YMEHHE y4acTBOBAaTh B Y4EOHO-HCCIIENOBATEILCKOW paboTe 1o Ouosioruw,
HKOJIOTMM U MEIHUIIMHE, MPOBOJAMMOI Ha 0a3e IIKOJbHBIX HAyYHBIX OOIIECTB, H
NyOMMYHO  TPEACTABIATh  TOJYYEHHBIC  pE3yNbTaThl HAa  yYEHUYECKUX

KOH(EepeHIIUsX;
YMEHUE OIICHUBATh JTUYECKHE AaCIEKThl COBPEMEHHBIX HCCIICIOBAHUN B
obmactu  OwWonorud W MeAWIMHBI  (KJIOHUPOBAaHMWE,  HWCKYCCTBEHHOE

OIUTOJOTBOPEHUE, HAMPABICHHOE W3MEHEHHE TeHOMa W CO3JaHHE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHUE OCYIIECTBISATh OCO3HAHHBIA BBIOOP Oyayiied mnpodeccuoHaIbHOM
NEeSATENbHOCTA B 00JACTH OMOJIOTHH, MEIUIMHBI, OMOTEXHOJIOTHUH, BETEPUHAPHH,
CEJIbCKOT'O XO3SMCTBA, MHUILEBON MPOMBIIICHHOCTH, YIIIyOJIsTh MO3HABATEIbHBIN
MHTEpEeC, HAMPaBJICHHBIN Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOINIEH mpodeccuu u
OPOJIOJDKEHUE OHOJIOTMYECKOro  00pa3oBaHWs B OpPraHM3alUsAX CPEIHEro
po(ecCHOHaTBLHOTO U BBICILIEr0 00pa30oBaHUsl.

[IpeameTHbIe pe3yabTaThl OCBOEHUSI yueOHOro npeamera «buonorus» B 11
Klacce NOJHKHBI OTPAXKAaTh:

cOPMHUPOBAHHOCTh 3HAHMA O MECTE€ H POJIM OHOJOTHMH B CHCTEME
€CTECTBEHHbIX HayK, B (DOPMHpPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOMU
KapTUHBI MHpPA, B [O3HAHUMU 3aKOHOB MPHUPOJbI W PEUIEHUU HDKOJIOTMYECKUX
npoOJjeM 4YenoBeuecTBa, a TakKe B PEIICHUH BOMPOCOB PaAlMOHAIBHOTO
PUPOIOTIONB30BaHUS, U B (POPMHUPOBAHUM IIEHHOCTHOTO OTHOIIEHUS K MPUPO/IE,
OOIIIECTBY, YEJIOBEKY, O BKJIAJIE POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OUOJIOTUY;

yMEHHE BJaJE€Th CHCTEMOl OMOJOTMYECKHX 3HAHUM, KOTOpas BKJIIOYAET
onpeNeieHusT M TMOHMMAaHHE CYUIHOCTH OCHOBOIMOJIAraloNIMX OHOJIOrMYECKUX
TEPMHUHOB W TIOHATUM (BHUJI, PKOCHUCTeMa, Ouocdepa), OMOJOTHUECKHUE TEOPUU
(aBomrormonHast Teopusi Y. JlapBuHA, CHHTETUYECKAsi TEOPHUS IBOJIOLNN), YICHHS
(A. H. CesepuoBa — 0 nyTsix H HarpasieHuUsx 3Borounn, B.M. BepHanckoro — o
o6uocdepe), 3akoHbl (reHeTudyeckoro paBHoBecus JIk. Xapau u B. BaitnOepra,
3apojeieBoro cxoiacrea K. M. bopa), npaBuna (munumyma . JluOuxa,
AKOJIOTMYECKON THpaMUJIbl SHEPruu), rumore3nl (rumore3a «mupa PHK» V.
['unbepra);

yMEHHE  BIaJE€Thb  OCHOBHBIMH  METOJaMH  HAy4yHOTO  IO3HAHUS,
UCIOJIb3YeMbIMU B OMOJIOTHYECKUX UCCIIEIOBAHUSIX KUBBIX OOBEKTOB U SKOCUCTEM
(omucanue, W3MepeHue, HaOJI0JICHUE, SKCIIEPUMEHT), CIOoCO0aMU BBISBICHUS U
OLIEHKH aHTPOIIOT€HHBIX U3MEHEHUH B PUPO/IE;

YMEHHE BBIICIATh CYLIECTBEHHBbIE TMPU3HAKU: BHUAOB, OHOTEOIIEHO30B,
HPKOCUCTEM M OHocdepbl, CTAOMIM3UPYIOIIETO, ABMKYILIETO M Pa3phIBAIOLIETO
€CTECTBEHHOTO otOopa, JJIONaTPUYECKOTO u CUMIIaTPUYECKOTO
BUI000pa30BaHus, BIUSHUA ABIKYIIUX CHUJT SBOJIOIMH HA TeHO(OH MOMYIISIIIH,
MPUCTIOCOOJIEHHOCTH OPraHU3MOB K Cpelie 0OUTaHusl, YepeOBaHUs HAMpaBICHUA
HBOJIIOLIMU, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUH B 3KOCHCTEMAX;

yMEHHE YCTaHaBJIMBATh B3aUMOCBSI3M MEXAY MPOLECCaMU 3BOJIOLUH,
JIBWKYIIUMHA CHUJIAMU aHTPOIIOr€He3a, KOMIIOHEHTAMU PAa3JIMYHbIX SKOCUCTEM U
IPUCIOCOOJICHUSIMU K HUM OPraHU3MOB;

YMEHUE  BBISIBISATH  OTJIMYUTEIbHBIE  TMPU3HAKKM  JKUBBIX  CHUCTEM,
IPUCTHIOCOOJIEHHOCTh BUJOB K Cpele OOMTaHMs, a0MOTHYECKUX U OMOTHYECKHX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aMMOCBSI3¢ OpPraHu3MOB B  COOOINECTBax,
AHTPOTIOTCHHBIX U3MEHEHHI B SKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE WCIIOJIb30BaTh COOTBETCTBYIOIIME apTyMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO ¥ CUMBOJIUKY JIJIsl JIOKa3aTeIbCTBA POJICTBA OPTaHM3MOB Pa3HBIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3M OPTaHU3MOB U CpeJibl OOMTaHUs, €AMHCTBA
YeJIOBEYECKHX pac, HEOOXOIUMOCTH COXpaHEHUS MHOrooOpasusi BHIOB H
HKOCHCTEM KAaK YCJIOBHSI COCYLIECTBOBAHUS MPUPOIBI M YEIOBEYECTBA;

YMEHHE peniaTh OMOJIOTHYECKUE 3a/1a49H, BBISIBIATH PUIHMHHO-CIICCTBCHHBIC
CBSI3M MEXKIy UCCIIETyeMbIMU OMOJOTHYECKIUMH MPOIIECCAMU U SBIICHUSMHU, JI€1aTh
BBIBOJIbI ¥ TPOTHO3bI HA OCHOBAHUY TIOJTYYCHHBIX PE3yJIbTATOB;

YMEHHE BBIMOJIHATH J1a0OpaTOpHbIE U MpaKTUUYECKHe pPadOThI, COOII0IATH
MpaBuJIa MpU padOTe C YUeOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bI, TPOBEPITh MX OJKCIEPUMEHTATbHBIMU
cpenctBamu, GOpPMYyIUpys Ielb HCCICIOBAaHUS, AHAIM3HPOBATh MOJyUYCHHBIC
pE3yJIbTaThI U JICJIATh BBIBOJIBL;

YMEHHE y4acTBOBAaTh B Y4YEOHO-HCCIIENOBATEILCKONW paboTe 1o Ouosioruw,
DKOJIOTMM M MEIUIIMHE, TPOBOJMMON Ha 0a3e IIKOJBHBIX HAYyYHBIX OOIIECTB, W
NyOMMYHO  TPEACTABIATh  TOJYYEHHBIC  pE3yNbTaThl HAa  yYEHUYCCKUX
KOH(EepeHIIUsX;

YMEHHE OLICHWBATh TUIIOTE3bI M TEOPUHU O MPOUCXOKIACHUU KU3HH, YeJIOBeKa
U 4YEJIOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUSAX U CHOCO0AaX MpeoTBpaIlCHUs
r1o0aabHBIX U3MEHEHUM B Ouocdepe;

YMEHHE OCYIIECTBISITh OCO3HAHHBIA BBIOOp Oymymiell mpodeccHoHaTbHOMI
NEATENHHOCTUA B 00JIACTU OMOJIOTUH, SKOJIOTUH, IPUPOIOTIONB30BAHMS, MEIUITUHBI,
OMOTEXHOJIOTHH, TICUXOJIOTMH, BETEPUHAPHH, CEIbCKOTO XO3SICTBa, MUIIEBOU
POMBINUICHHOCTH, YIUIyONIATh TIO3HABAaTEIbHBIA HMHTEpPEC, HANpaBICHHBIA Ha
OCO3HAaHHBI  BBIOOP  COOTBETCTBYIOIIEH  TpodecCMM W TPOJODKCHHE
OMOJIOTMYECKOro 00pa30BaHUs B OpraHU3aLUSAX CPEIHET0 MPOo(ecCHOHANIBHOTO U
BBICIIIETO 0Opa30BaHUA.



TEMATHYECKOE ITNTAHUPOBAHMUE

10 KUJIACC
KosnyecTBO 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB 4 TeM (uudposbie)
Ne n/m Konrtpoubnsie | IIpakTnuyeckue
NPOrpamMMbIl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesI
1 buoiiorus kak Hayka 1
2 JKuBbI€ CUCTEMBI U MX U3YUYEHUE 2 1
3 buosnorus kieTku 2 0.5
4 XuMu4ecKas OpraHu3aius KJICTKH 10 1
5 Crpoenue 1 QyHKIMH KIETKU 8 1 2
6 OOMeH BellecTB U NpeBpallleHnue SHEPTUH B 9 !
KJIETKE
7 Hacnencreennas undopmanus u 9 0.5
peanuzanus e€ B KJIETKE
8 Ku3HEHHBIN UK KJIETKU 6 1 1
9 Crpoenue u QyHKIIUU OPTaHU3MOB 17 1.5 1.5
10 Pa3MHOKEeHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 ['eHeTrka — Hayka 0 HaCJIECTBEHHOCTHU U ) 0.5
M3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1 1
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6 1 1
14 ['eneTuka yenoBeka 3 0.5
15 Cenexiusi OpraHu3MOB 4 0.5 1
16 BHOTEeXHONIOTHsI U CHHTETUYECKasi OMOJIOTHSI 4
17 Pe3epBHOE BpeMs 1 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102

13




11 KIIACC

KounyecTBO 4acos DJIeKTPOHHbIE
HaunMeHoBaHMe pa3aesioB U TeM (uudposbie)
Ne i/ Kontpoanusie | IIpakTuyeckue
NPOrpamMmbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
1 3apokIeHUE U Pa3BUTHUE IBOJIOLUOHHBIX 4
MpeJICTaBICHU B OMOJIOTUI
2 MuKpo3BOIIOLNS U €€ Pe3yJIbTaTh 14 2 2
Makpo3BotoLus U €€ pe3yabTaThl 6
[TpoucxoxaeHue u pa3BUTUE KU3HU Ha
4 P P 15 I 1.5
3emie
5 [IpoucxoxaeHue 4eao0BeKa — aHTPOIIOTEHES 10 1 1
DKOJOTUsl — HayKa O B3aMMOOTHOIIECHUSX
6 OpPraHU3MOB M HaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karolleu cpenou
7 Opranu3Mebl 1 cpeia OOUTaHHS 1 1.5
DKOJIOTHS BUJOB U TOMYJISNAN 0.5
DKOJIOTHA COOOIIECTB. DKOJIOTHUECKUE
9 H 12 1 0.5
CUCTEMBI
10 buocdepa — rmobanpHas 3KocHcTeMa
11 Yenosek 1 OKpy:Karomas cpeja
12 Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 9 7.5




ITIOYPOYHOE IIVTAHUPOBAHUE

10 KITACC
Ne Konun4yectBo yacoB Jara
JJIeKTpPOHHBIe HU(PoBBIe 00pa3oBaTe/bHbIE
n/ | Tema ypoka Becer | Konrpoabunl | TlpakTudyeckn | H3yYeHH pecypebr
n 0 e padoThbI e padoThbI A
buonorus kak
KOMILIEKCHAs HayKa U .
https://resh.edu.ru/subject/lesson/3827/
1 KaK 4acTh 1 1.09
COBPEMEHHOTO
o0recTBa
https://www.youtube.com/watch?v=SoHkTau2B
Uw
K
2 HIBDIC CHETEMBLIT HX | 4.09 list=PLqU6VDvRpuoi TLeXcIBiRZ2J0h2BqbjUJ
CBOMCTBa : 1 i
index=1 pp=1AQB
Ypoienas https://resh.edu.ru/subject/lesson/5383/
3 OpraHu3arus )KUBBIX 1 5.09 ttps://resh.edu.rwsubject/lesso
CHCTEM
https://www.youtube.com/watch?v=GzTO2vLzy
Hcropus oTKpeITHA U LA
4 W3YYCHHUS KIICTKH. 1 8.09 list=PLqU6VDvRpuoiTLeXcIBiRZ2J0h2BqbjUJ
Krnerounas reopus index=4 pp=1AQB
MeTtonpl
MOJIEKYJISPHOI 1 }ﬁips://www.youtube.com/watch?VZGzTOZVLzy
i0 .
5 FICTORHOM DHOTOTHI | 0.5 11.09 list=PLqU6VDvRpuoi TLeXcIBiRZ2J0h2BqbjUJ

[TpakTuueckas pabota
«M3yueHue MeTo0B
KJICTOYHOH OHOJIOTHH

index=4 pp=1AQB




(xpomatorpadus,
anekTpodopes,
mddepenimanbHoe
HEeHTPU(PYTUPOBAHUE,
[TLP)»

XMMHUYECKUN COCTaB

https://www.youtube.com/watch?v=151V-fy1KLc
list=PLqU6VDvRpuoiTLeXcIBiRZ2J0h2BqbjUJ

6 KJICTKH 12.09 index=6 pp=iAQB
MurcpareHele https://resh.edu.ru/subject/lesson/5397/
7 BEILICCTBA KJICTKH, UX 15.09 tps://resh.edu.ru/subject/lesso
OunosornuecKas pojib
Oprannyeckue
BEIIECTRA KIIETIH — https://resh.edu.ru/subject/lesson/3840/
Oenku. Jlaboparopuas https://www.youtube.com/watch?v=IKstGzYEC
g | paoom 0.5 1800 | KQ
«O0HapyxeHHe ' ' list=PLqU6VDvRpuoiTLeXcIBiRZ2J0h2BqbjUJ
OEJIKOB € TIOMOIIBIO index=7 pp=iAQB
Ka4eCTBEHHBIX
peaxkuuiin»
https://www.youtube.com/watch?v=IKstGzYEC
CaolicTBa, KQ
9 KJIaccupuKaIms 1 19.09 list=PLqU6VDvRpuoiTLeXcIBiRZ2J0h2BqgbjUJ
byHKIIMH OEIKOB index=7 pp=1AQB
https://resh.edu.ru/subject/lesson/3840/
OpranuecKue ?ttps://www.youtube.com/watch?VZanH6OAzr
w
10| semectsa kueTin — 22.09 list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BqbjUJ
YIJICBOIBI

index=9 pp=1AQB




https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=hfwgRQTpY

Opranuueckue b
11 BEIIIECTBA KJICTKH — 25.09 Y
JUIHTBL list=PLqU6VDvRpuoiTLeXcIBiRZ2J0h2BqbjUJ
index=10 pp=1AQB
Hyxnennossie
kucaoTel. [IHK u
PHK. JIaboparopHas
pabora )
12 % 0.5 26.09 https://resh.edu.ru/subject/lesson/3840/
HYKJICHHOBBIX KHUCJIOT,
BBIJICIICHHBIX U3
KJIETOK Pa3JIMIHBIX
OpTaHU3MOB»
Crpoenue u pyHKITUH
3 ATO®. [Ipyrue 2909 https://resh.edu.ru/subject/lesson/3840/
Hykieosuarpudocdar '
bl (HT®)
CexBeHHPOBaHKE https://www.youtube.com/watch?v=BD 60WhZ
JIHK. Metost Xf
14| renommxm, 2.10 list=PLqU6VDvRpuoiTLeXcIBiRZ2J0h2BqbjUJ
TPAHCKPUIITOMUKH, index=11 ppzi AQB
MPOTEOMUKHU
15 MeToibl CTPYKTYpPHOM 3.10
ouonoruu
16 Tunsl KIETOK. 6.10 https://resh.edu.ru/subject/lesson/1587/

[IpokapuoTnyeckas




KIJICTKA

17

Crtpoenue
AYKapUOTHYECKOI
KIICTKHU.
[TpakTuueckas pabota
«M3yueHue CBOUCTB
KIIETOYHOHN
MeMOpaHbD»

0.5

9.10

https://resh.edu.ru/subject/lesson/1588/

18

[ToBepxXHOCTHBIN
anmnapar KJIeTK:

10.10

19

OnnomemMOpaHHbIE
OpPTaHOU[bI KIETKH.
[TpakTuueckas pabota
«3yueHne nBHKEHUSA
[IUTOIIJIA3MBI B
PaCTHTENBHBIX
KJIETKaX»

0.5

13.10

https://resh.edu.ru/subject/lesson/3847/

20

[TomyaBTOHOMHBIE
OpraHOM/IbI KJIIETKU:
MHUTOXOH/IPUH,
TJIACTH/IBI.
JlaGopatopHnas pabota
«HccnenoBanue
MJ1a3MOJIN3a U
JeI1a3MoJIn3a B
PaCTUTENBHBIX
KJIETKaX»

0.5

16.10

21

Hemem0OpanHnbie
OpPTraHOU[BI KJICTKH

17.10




22

Crpoenue u GpyHKIMU
aapa

20.10

23

CpaBHuTeNnbHAs
XapaKTEepPUCTHKA
KJIETOK 3YKapHOT.
JlaGopatopHnas pabota
«M3yueHune cTpoeHus
KJICTOK Pa3JInYHbIX
OpPraHU3MOB»

0.5

23.10

24

AccuMuisanus u
JTACCHUMUJISALIAS — JIBE
CTOPOHBI
MeTaboau3Ma. THITbl
oOMeHa BEIIECTB.
JlabopaTtophnas pabota
«H3yueHue
KaTaJuTUUYEeCKON
AKTHBHOCTH
¢bepMeHTOB (Ha
pUMepe aMUIa3bl
WJTU KaTajas3bl)

24.10

https://resh.edu.ru/subject/lesson/2486/

25

DepMeHTaTUBHBIN
XapaxkTep peaKLun
KJIETOYHOTO
MeTaboau3Ma.
Jlaboparopnas pabora
«3yuyenue
(hepMEeHTaTUBHOTO
pacierieHus

0.5

27.10




IIEpOKCHIa BOJOpOIa
B PAaCTUTEIHHBIX U
KUBOTHBIX KJIIETKAX)

26

benku-akTUBaTOpHI U
OCIKH-UHTHOUTOPHI

6.11

27

ABTOTpO(DHBIH THIT
oOMeHa BEIlEeCTB

7.11

28

dorocunTe3

10.11

https://resh.edu.ru/subject/lesson/3917/

29

XEMOCHUHTE3.
JlabopaTtopHnas pabota
«CpaBHeHME
MIPOIIECCOB
dboTocuHTE3a U
XEMOCHHTE32)

0.5

13.11

30

AHa’poOHBIC
opranu3mMbl. Bujbl
OpO>KeHUSL.
JlaGopatopHnas pabota
«CpaBHeHHe
MPOIIECCOB OPOKEHUS
U IBIXaHUSDY

14.11

https://resh.edu.ru/subject/lesson/3917/

31

AspoOHBIE
OpraHu3Mbl. DTaIbl
HHEPreTUYECKOro
oOMeHa

17.11

32

DHeprus
MEMOPaHHOTO
rpayeHTa MpOTOHOB.
Cunte3 AT®: pabora

20.11




npotoHHOU AT®-
CHHTa3bI

33

Peakuun MmatpuaHoro
CHHTE3a

21.11

34

Tpanckpunuus —
MaTpUYHBIA CUHTE3

PHK

21.11

https://resh.edu.ru/subject/lesson/5352/

35

Tpancnsuus u eé
ATallbl

2411

https://resh.edu.ru/subject/lesson/3917/

36

Koauposanue
aMUHOKHCIIOT. PoJib
pudocom B
OuocuHTe3e Oenka

27.11

https://resh.edu.ru/subject/lesson/5352/

37

Opranuzanus reHoma
y IPOKApUOT U
3yKapuoT

28.11

https://resh.edu.ru/subject/lesson/3939/

38

MonekynsipHbie
MEXaHU3MBI
9KCIIPECCUH T€HOB Y
3YKapHOT

1.12

39

Bupycer —
BHEKJICTOUHBIE (DOPMBI
YKU3HHU U 00JIUTaTHBIE
Mapa3uThI.
[TpakTraeckas pabora
«Co3nanue Moenn
BUpYCa»

0.5

4.12

https://resh.edu.ru/subject/lesson/3939/

40

Bupycuslie

5.12

https://resh.edu.ru/subject/lesson/3939/




3a00JIeBaHUs
4eJI0BEKA, )KMBOTHBIX,
pacTeHui

41

HanorexHonornu B
OHnoJIOrnu 1
MEIULINHE

8.12

42

JKU3HEeHHEIN UK
KJIETKH

11.12

https://resh.edu.ru/subject/lesson/3927/

43

Marpu4dHbIii CUHTE3
JIHK

12.12

44

XpOMOCOMBL.
JlabopaTtopHnas pabota
«M3ydyenune XxpoMocoM
Ha I'OTOBBIX
MUKpOIIpenaparax»

0.5

15.12

https://www.youtube.com/watch?v=-kTF5eSIdJA
list=PLqU6VDvRpuoiTLeXcIBiRZ2J0h2BqbjUJ
index=13 pp=1AQB

45

Jenenune KiieTku —
MHUTO3

18.12

https://resh.edu.ru/subject/lesson/3927/

46

Tunel KJIETOK.
Kapuoxunes n
[IUTOKHHE3.
Jlaboparopnas pabora
«HaOmronenne murosa
B KJIETKaX KOHYMKA
KOpeIika jJyka (Ha
TOTOBBIX
MUKpOIIpeTnaparax )»

0.5

19.12

47

Peryssiiust
JKU3HEHHOTO IUKIa
KJIETOK

22.12

https://www.youtube.com/watch?v=bqGhE50Xc
L
w




list=PLqU6VDvRpuoiTLeXcIBiRZ2J0h2BqbjUJ
index=12 pp=1AQB

48

Opranusm Kak eJuHOe
1enoe

25.12

https://resh.edu.ru/subject/lesson/6770/

49

TkaHu pacTeHUMN.
JlaGopatopHnas pabota
«3yueHne TkaHen
pacTeHuin

0.5

26.12

50

TKaHU KUBOTHBIX U
YeJI0BeKa.
JlabopartopHast pabota
«3yueHue TkaHen
KUBOTHBIX)

0.5

29.12

51

Opranbl. Cuctemsl
OpraHoB.
JlaGopatopHnas paborta
«M3ydenne opranos
LIBETKOBOI'O
pacTeHus»

0.5

12.01

52

Omnopa Tena
OpraHu3MOB

15.01

53

JBuxeHue
OpraHu3MOB

16.01

https://resh.edu.ru/subject/lesson/6769/

54

IInranue opraHu3MoB

19.01

55

IIuranue
ITO3BOHOYHEIX
JKMBOTHBIX.
[IneBapurenbHas

22.01




CUCTEMaA YCJIOBCKa

https://resh.edu.ru/subject/lesson/6759/

56 JIpIxaHue opraHmu3MoB 23.01
Jpixanue
57 IMO3BOHOYHBIX 0.5 26.01
KMBOTHBIX U YEJIOBEKA
TpaHCIIOpT BEIECTS y https://resh.edu.ru/ subJ: ect/lesson/2489/
58 ODFAHIMOE 29.01 https://resh.edu.ru/subject/lesson/6760/
p https://resh.edu.ru/subject/lesson/6761/
KpoBeHocHas cucrema httos://resh.eduru/subiect/lesson/ 1581/
59 03BOHOMHELX 30.01 ttps://resh.edu.ru/subject/lesso
’KMBOTHBIX U YEJIOBEKA
60 Brinenenue y 200 https://resh.edu.ru/subject/lesson/2217/
OpraHu3MOB '
61 3ammuTa y OpraHuIMoB 0.5 5.02 https://resh.edu.ru/subject/lesson/1580/
6 NMMmyHHas cucrema 6.02
YeoBeKa
Paznpaxumocts n
63 peryJsinus y 9.02
OpraHU3MOB
I'ymopanbHas
64 peryasmnus u 12.02 https://resh.edu.ru/subject/lesson/2458/
SHIOKPHUHHAS CHCTEMA ’
’KMBOTHBIX U YEIIOBEKA
65 @DopMBI pa3MHOKECHHUS 13.02 https://resh.edu.ru/subject/lesson/5359/
OPraHU3MOB '
66 [TonoBoe 16.02 https://resh.edu.ru/subject/lesson/3927/

pPa3MHOXEHHE




67

Meiios

68

l'amerorenes.
O6pazoBanue u
pa3BUTHE MTOJIOBBIX
KJIETOK.
JlabopaTtopHast pabota
«M3yuenue cTpoeHus
MOJIOBBIX KJIETOK Ha
TOTOBBIX
MUKpOITpernaparax»

0.5

19.02

https://resh.edu.ru/subject/lesson/5630/

69

NunuBuayansHoe
pa3BUTHE OPTraHU3MOB
— OHTOrEHE3

0.5

20.02

https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5385/

70

3aKkJiaika OpraHoB U
TKaHeH n3
3apOJIBIIIEBBIX
JINCTKOB

26.02

https://resh.edu.ru/subject/lesson/5359/

71

Poct u pazButue
KUBOTHBIX.
JlaGopatopHnas pabota
«BrrsiBEeHNE
MIPU3HAKOB CXOJICTBA
3apOJbIIIEi
MMO3BOHOYHBIX
KUBOTHBIX)

0.5

27.02

72

PasmHoxeHue u
pa3BUTHUE PACTEHUIA.
JlabopartopHnas pabota
«CTpoeHue opraHoB

0.5

1.03




Pa3MHOXKEHHUS
BBICILIUX PACTCHUI

73

Ucrtopust ctaHoBIIEHUS
Y Pa3BUTHS T€HETUKHU
KakK HayKu

4.03

74

OCHOBHBIE TTIOHSTHSA U
CHMBOJIBI T€HETHKH.
Jlaboparopnas pabota
«Jlpo3odumna kak
00BEKT FeHETHYCCKUX
HCCJICIOBAHMI

0.5

5.03

75

3aKOHOMEPHOCTH
HaCJIeI0BaHUs
MIPU3HAKOB.
MonorubpuaHoe
CKpEIBaHHE.
[TpakTuueckas pabota
"U3yuenue
pE3yIBTaTOB
MOHOTHOPHTHOTO
CKpEIINBaHUSA Y
npo3o¢usr”

0.5

11.03

https://resh.edu.ru/subject/lesson/5386/

76

[MuTonornueckue
OCHOBEI
MOHOTHOPHTHOTO
CKpellIMBaHus

12.03

https://resh.edu.ru/subject/lesson/5386/

77

AHan3upytoiiee
CKpelUBaHUE.
Henonnoe

15.03




AOMHUHHUPOBAHUC

78

JuruOpuanoe
CKpeILBaHHE.
[TpakTrueckas pabora
«M3yueHue
pe3yIbTaTOB
TUTUOPUIHOTO
CKPEIIUBAHUS Y
TPO30(DUITBDY

0.5

18.03

https://resh.edu.ru/subject/lesson/4725/

79

[MuTonornueckue
OCHOBBI
TUTUOPUIHOTO
CKpEIUBaHHS

19.03

https://resh.edu.ru/subject/lesson/4725/

80

CremnsieHHoe
HACJEI0BaHUE
MIPU3HAKOB

22.03

https://resh.edu.ru/subject/lesson/4755/

81

XpoMOCOMHasi Teopus
HaCJIEZICTBEHHOCTH

1.04

82

I'eneruka mona

2.04

83

I'enoTun xak
LIEJIOCTHAS CUCTEMA

5.04

84

I'eneTnueckuii
KOHTpPOJIb Pa3BUTHUS
pacTeHuM, )KUBOTHBIX
1 4eJIOBEKa

8.04

85

3meHunBOCTH
MpU3HAKOB. Buabl
N3MEHYUBOCTHU

9.04




86

MonudukarmonHas
W3MEHYNBOCTD

https://resh.edu.ru/subject/lesson/5387/

87

BapuauuonHslii pag u
BapUaIlMOHHAA
KpHUBasl.
JlaGopatopHnas pabota
«UcciaenoBanue
3aKOHOMEPHOCTEN
MOAU(PUKAITHOHHON
M3MEHUYNBOCTH.
[Toctpoenune
BAapUALIMOHHOTO psija
Y BapuallMOHHOMN
KpUBOI»

0.5

12.04

88

I'enoTunmyeckas
W3MEHYMBOCTD.
KomOuHaTuBHas
H3MEHYHUBOCTh

15.04

https://resh.edu.ru/subject/lesson/5387/

89

MyTtannonHas
WU3MEHYHUBOCTb.
[TpakTuueckas pabora
«Myrauuu y
apo3oduisl (Ha
TOTOBBIX
MHUKpOTperapaTax )

0.5

16.04

https://resh.edu.ru/subject/lesson/5387/

90

3aKOHOMEPHOCTH
MYTalMOHHOTO
npoiiecca.
OnHUTreHeTUKA U

19.04




SIUTCHOMUKA

91

I'eneTnka yenmoBeka.
[TpakTuueckas pabora
«CocraBienue u
aHaJIu3 POJOCIOBHOM»

0.5

22.04

https://resh.edu.ru/subject/lesson/3653/

92

Metonpl
MEOUINHCKOMN
T€HETHKHU

23.04

https://resh.edu.ru/subject/lesson/3653/

93

3HayeHne
MEIUIMHCKOMN
ICHETUKU B
MPEIOTBPAILLICHUH U
JICUCHUH
TeHETUYCCKHX
3a00J1eBaHMI
YyeJIOBEKa

26.04

94

OcCHOBHbIE TOHATHS
CEJICKIIHH.
JlaGopatopHnas paborta
«3yuenue copToB
KYJIBTYPHBIX
pacTeHu U OPOL
JTOMAITHUX
KUBOTHBIX)

0.5

3.05

https://resh.edu.ru/subject/lesson/3861/

95

MeTtonpl
CEIICKITHOHHOM
padoTHI.
JlaGopatopHnas pabota
«3yueHne MeTo10B

0.5

6.05

https://resh.edu.ru/subject/lesson/3861/




CEJICKLIMM PACTCHUI»

96

JlocTmxkeHus
CEJIEKI[UU PACTCHUM U
YKUBOTHBIX.
[TpakTuueckas pabota
«IIpuBuBKa
pacTeHuin»

0.5

7.05

https://resh.edu.ru/subject/lesson/3861/

97

CoxpaneHue,
U3yueHHe U
UCTIOJIb30BaHUE
TeHETUYECKUX

pecypcoB

13.05

98

buorexHosorus kak
HayKa M OTpacib
MIPOU3BOJICTBA.
[TpakTrueckas pabora
«M3ydeHne o0bEeKTOB
OMOTEXHOJIOTHIY

0.5

14.05

https://resh.edu.ru/subject/lesson/3939/

99

OcHOBHEIE
HaIlpaBJICHUS
CHHTETHYCCKOM
ouonoruu

17.05

100

XpoMocoMHas U
ICHHAsA HHXXCHCPUSA

20.05

101

Memunuuckue
OMOTEXHOIOTHHA

21.05

102

Pe3epBHbIii ypokK.
[ToBTOpEHwUE,
000011IeHHE,

24.05




CUcTeMaTui3anus
3HAHUU

OBIIEE KOJIMYECTBO
YACOBIIO ITPOI'PAMME

102

13.5




11 KIIACC

KoJsmn4yecTBO yacos DJIeKTPOHHbIE
Ne Hara nuppoBbIe
Tema ypoka Konrpoasusie | Ilpakruyeckue
n/n Bcero u3ydyeHus | oOpa3oBaTesbHbIE
padoTbI padoThbI
pecypchbl
1 OpomounonHas Teopus Y. Jlapsuna 1
) JIBH>KyIHE CHJTBI 3BOJIFOLUH BUJIOB 110 Y. 1
JapBuny
3 Bbopr0a 3a cymiecTBOBaHME, €CTECTBEHHBIN |
U UCKYCCTBEHHBII 0TOOp
4 DopMUPOBAHHE CUHTETUYECKON TEOPUHU |
3BOJTIOIIUHI
5 Dransl 3BOJIIOIIMOHHOTO Mpoliecca: 1
MHUKPO3BOIIOLHUS 1 MAKPOIBOJIIOIUS
6 [Tonynsuus — >eMeHTapHas eIMHHIA 1
SBOJIIOLIUU
3aKOH reHEeTUYECKOro paBHOBeCHs JK.
7 Xapnau, B. Baitn6epra. JlabopatopHast | 0.5
pabota «BpIsiBIEHUE U3MEHYUBOCTH Y ‘
0co0el OHOTO BUIAA»
JIEMEHTapHbIE (PAKTOPHI IBOIIOLUN
8 C) 1
9 Dddekt ocHoBarens. DhdexT 1
OyTBUIOYHOTO TOPJIBIIIKA
10 Murpauyu. 30501 nomyisuuii: 1

reorpaduyeckas, OMoIoruIecKas

11

EctecTBeHHBII 0TOOP — HANpPaBIAIONINHA
(baxTop 3BONIIOLUU




12

[Tonosoii oT60p

13

[TprcnocobIeHHOCTh OPraHU3MOB KaK
pe3yIbTaT MUKPOIBOTIOLMH.
Jlaboparopnas padota «M3yueHue
apoMop$030B ¥ HAHOATANTAIIUN Y
pacTEeHUN U )KUBOTHBIX»

0.5

14

[Tpumepsl mpucocoOIeHUH y OpraHU3MOB:

Mopdonoruueckue, GU3NOIOTHIECKHUE,
OHMOXMMUYCCKHUE, TOBEICHUYECKHUE.
JlaGopatopunas padota «IIpucnocoOnenus
OpPraHU3MOB U UX OTHOCHUTEIhHAS
1eJIeCO00pa3HOCThY

0.5

15

Bupn, ero kpurepuu u CTpyKTypa.
JlaGopatopHnas pabota «CpaBHEHHE BUI0B
110 MOP(OJIOTHUECKOMY KPUTEPUIO»

0.5

16

CrpykTypa BUIa

17

BunooOpa3oBanue Kak pe3yibTar
MHUKPO3BOJIIOLIIH

18

CBi13p MHKPOI3BOJIIOIWHA U SITUACMHUOJIOTUH

19

Makpossomonus. [TameonTonornueckue
METO/IbI U3Y4YCHHMS IBOITIOLUN

20

buoreorpaduueckre MeTOIbI U3yUEHUS
SBOJTIOIIUHT

21

OMOPHOIOTHYECKUE U CPABHUTEIIHHO-
MOp(}oIoruuecKre METOAbl U3y4EHHUS
9BOJIIOLIUU

22

MoueKkynsipHO-TeHETHYECKHE,
OMOXMMHUYECKUE U MaTEMaTUYECKUE




MCTOAbI U3YUCHUS 3BOJJIIOLINN

23 OO1u11e 3aKOHOMEPHOCTH SBOJIIOIMN
24 AnanTtuBHas paguanus. HepaBHoMepHOCTh
TEMITIOB 3BOJIIOLUU
’5 HayuHble runoTessl MpOUCX0KICHUS
KU3HHU Ha 3emIie
26 JloHayuHbIe IPEICTABIECHUS O 3apOKICHUU
KUZHU
7 OCHOBHBIE HTaIlbl HEOPraHUYECKOMN
9BOJIIOLIUU
28 ['unoTessl 3apoKICHUS )KU3HU
HcTopust 3eMau 1 METOIbI €€ N3YUEHHUSL.
79 JlaGopatopnas pabora «3yuenue u 0.5
OIHMCAaHNE NCKOIMIAEMBIX OCTATKOB IPEBHUX
OpPraHu3MOB»
30 HavanbHbie 3Tansl OpraHu4ecKou
SBOJIIOLIUU
31 DBOJIIOLIHS 3YKApUOT
OCHOBHBIE 3TaIlbl BOTIOIUI
1 pacturenpHoro mupa. Ilpaktudeckast 0.5
pabota «3yueHne 0ocOOCHHOCTEH )
CTPOCHUS PACTEHHI Pa3HBIX OT/IEIOBY
3 OcCHOBHBIE ATarbl IBOJIIOLNH 5KUBOTHOTO
Mupa
OBoumronus KUBOTHBIX. [IpakTnyeckas
34 pabora «3yuenne ocooeHHOCTEH 0.5
CTPOEHUS MO3BOHOYHBIX KUBOTHBIX )
35 Pa3BuTHe %u3HM Ha 3emiie 10 ApaM U




nepuojaam

hAaCCOBHeIHJMHpaHHH——3KOHOFHH€CKH€

36 KPHU3HCHI IPOILIOrO

37 CoBpeMEHHBIH HKOJIOTMUECKUN KPU3HC, €ETO
0COOEHHOCTH

18 CoBpeMeHHas cucTeMa OpraHM4eCcKoro
IIPOIIIOTO

39 OCHOBHBIE CUCTEMATUUECKUE IPYIIIIBI
OpPraHU3MOB

40 AHTpPOIIOJIOTHSI — HayKa O YEJIOBEKE

41 Pa3Butue npeacraBieHuii o
IIPOUCXOXKACHUN YETIOBEKA
Mecro denoBeka B CUCTEME
opranudeckoro mupa. Jlaboparopnas

42 pabota «/3yueHne ocoOeHHOCTEH 0.5
CTPOEHMS CKEJIETa YETIOBEKA, CBA3AHHBIX C
IIPSIMOX0XKIEHUEM»

43 JIBrKyIIM€E CUIIbI aHTPOIIOTEHE3a

44 CooTHolIeHHe ONOJIOTUYECKUX U
COLIMAJIbHBIX (PaKTOPOB B aHTPOIIOTEHE3E

45 OCHOBHBIE CTaIMM aHTPONOI€HE3A

46 [TaneoreneTrka 1 najJeoOreHOMHUKa

47 OBOIOIMS COBPEMEHHOTO YEJIOBEKA
UYenoseueckue packl. [IpakTuueckas

48 pabota «/3yueHune 3KOI0rnIeCKIX 0.5
ajganTanui 4eJIOBEKay

49 Me:XIuCIUIIITMHAPHBIE METOIBI

AHTPOIIOJIOTHHN




50 3apokeHUE U Pa3BUTHUE IKOJIOTUU 1
Mertoab! sxonorun. JlaboparopHas padora

51 «M3yueHne MeToJ0B 3KOJIOTHYECKUX 1 0.5
HUCCIIENOBAaHUN»

5 3Ha4YeHHE HKOJIOTUUYECKUX 3HAHUH [T 1
YeJIoBeKa

53 Dxosorudeckue GaxkTopbl 1
Abnortnueckue paxkropsl. CBeT Kak

54 sKosioruueckuit pakrop. JlabopatopHas !
pabota «BplIsiBIeHHE TPUCTIOCOOIEHUI 05
OPTaHU3MOB K BIIHSHHIO CBETa»
Abuortuueckue pakropsl. Temmneparypa
KaK 9KOJIOTUYECKUN (aKTop.

55 JlaGopaTopnas pabota «BrisBieHne 1 0.5
MPUCTIOCOOICHNH OPTaHU3MOB K BIIMSTHHUIO
TEMIIEPATYPHI»
AbuoTtnueckue GpaxTopsl. BiaxxHOCTh Kak

56 sKosioruueckuit gpaxtop. JlaboparopHas | 0.5
paboTa «AHATOMHUYECKHE OCOOCHHOCTH '
pacTeHni U3 pa3HBIX MECT OOUTAHMS»

57 Cpenpl 0OuTaHUSI OPraHU3MOB 1

58 buonoruueckue puTmsl 1

59 Kusznennsie popmMbI OpraHu3MOB 1

60 buotnueckue GpaxTopsl 1
3HaueHne ONOTUYECKUX B3aUMOIEHCTBII

61 JUISl CyIIIECTBOBaHUS OPTaHU3MOB B CpeJie 1
oOuTaHus

62 DKOJIOTUYECKNE XapaKTEPUCTUKU 1




nomnyJsaaun

OCHOBHBIC ITOKA3aTEIIN MOMmyJIAIN:

63 YUCJIEHHOCTb, IJIOTHOCTh, BO3pAacTHAas U
M0JIOBAsi CTPYKTypa
OcHOBHBIE OKA3aTENU MOMYISIUU:

64 POXKIaEMOCTh, IPUPOCT, TEMII POCTA,
CMEpPTHOCTh, MUTPALIUU

65 DKoJjoru4eckasi CTpyKTypa HOIMyJILUN

66 JlnHamMuKa MOMmyJIsiiuK U €€ peryJsIsims

&7 Kpussie pocTa 4MCI€HHOCTH MOMYJISIIUY.
KpuBbie BKUBaHUS
DKoJoruyeckasi HUIIA BUAA.

68 JlaGopatopnas padota «IIpucnocoOnenus 0.5
CEMSIH paCTEHUHN K PaCCEICHUIO»

69 Bup xak cucrema nomyssiuuii

70 3aKOHOMEPHOCTH MOBEACHUS U MUTpAIUi
KUBOTHBIX

71 Co00111ecTBO OpraHu3MOB — OHUOIIEHO3

72 DKocucrema Kak OTKpbITasi CUCTEMA

7 KpyroBoport BeliecTB u MOoTOK 3HEPTUHU B
HKOCHUCTEME

74 OCHOBHBIE ITOKA3aTEIN 3KOCUCTEMBI

75 DKOJIOTMYECKUE MUPaAMUIbI

76 W3meHeHust cOO0IeCTB — CYKIECCHH

77 [IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI
03€p M peK. IKOCUCTEMBI MOPEW U OKEaHOB

78 [IpupoHbie 3KOCUCTEMBI. DKOCUCTEMBI




TYHP, JIECOB, CTEIIEH, IIyCTHIHb

79 AHTpPONOTreHHbIE 3KOCUCTEMBI

20 Ypb6oskocucremsl. [IpakTudeckas padbota 0.5
«M3ydenue u onucanue ypooIKOCUCTEMBD) '
3aKkoHOMEPHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aMMOJICHICTBUI OPraHU3MOB B
IKOCHCTEMAX
MexaHu3Mbl BO3ACUCTBUSA 3arPA3HEHUN

%) pa3HBIX TUIIOB HA CyOOPraHM3MEHHOM,
OpPraHU3MEHHOM, TIOMYJISIIIMOHHOM U
HKOCUCTEMHOM YPOBHSX

23 buocdepa — obmerutanerapHas 0007104Ka
3emsn

84 VYuenue B. W. Bepnaackoro o 6uocdepe

g5 3aKOHOMEPHOCTH CYLIECTBOBAHUS
o6uochepsr

26 KpyroBopots! BemecTs u
OMOreOXUMHYECKHE LIUKJIIBI

g 3oHanbHOCTh OMOoCcheprl. OCHOBHBIE

/ OMOMBI CyIIIH

88 YcroitunBoCcTh OMOChepbl

89 DKOJIOTUYECKNE KPU3UCHI U X TIPUYUHBI

90 BosneiicTBue uenoBeka Ha onocdepy

91 AHTPOIIOr€HHOE BO3/ICCTBUE HA
PaCTUTEIbHBIN U Y)KUBOTHBIN MUD

92 Oxpana npupoibl

93 OCHOBHBIE MPUHIUIIBI YCTOWYHUBOTO




Pa3BUTHUA YCIIOBCUCCTBA U TPHUPO/IbL

PannoHansHOE IPUPOIONOIB30BaHUE U

94 coXpaHeHHEe OMOJIOTHIECKOTO 1
pazHooOpa3zus 3emin

95 O6o06uienue mo Teme «MHUKpPOIBOIIONHS U i
e€ pe3ynbTaTh

96 O0600menue mo reme «MakpodIBOIIOIHUS U 1
€€ pe3ynabTaTbl»

97 O6006mmenue mo reme «IIporucxoxaenne u 1
pPa3BUTHE )KU3HU Ha 3eMIIe»

08 O6o06menue o reme «IIpoucxoxnenue i
YeJI0BeKa — aHTPOIIOTEHE3»

99 O6o006mieHne 1o Teme «DKOJOTHs — HayKa O i
B3aMMOOTHOIIEHUSIX OPTaHU3MOBY

100 O6006meHue o Teme «Opranu3Mel U cpeaa 1
oOUTaHUs)

101 O06001eHre 1o TeMe «IKOJIOTUSI BUIOB U 1
TIOIYJIALINI

102 O6006mmeHue o teme «buocdepa — 1

riio0agpHas YKOCUCTEMA)

OBIIEE KOJIMYECTBO YACOB I1O
[NPOIT'PAMME

102

7.5




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYHEHUKA

* buonorus. O6mas 6uonorwus, 10 kmace/ 3axapos B.b., Mamontos C.I'., Conun
H.N., 3axaposa E.T.; mox penakuueii 3axaposa B.b., O01iecTBo ¢ orpaHndeHHON
OTBETCTBEHHOCTHIO «/J[PODAY; AxninonepHoe obmectBo «M3maTenscTBO
«IIpocsemieHne»

* buonorust. O6mas 6uonorus, 11 kmacc/ 3axapos B.b., MamonTos C.I'., Connn
H.U., 3axaposa E.T.; nox penakmueit 3axaposa B.b., O01iecTBo ¢ orpaHu4eHHOM
OTBETCTBEHHOCTHIO «[PODAY; AkimonepHoe odmiectBo «M31aTenbcTBO

«IIpocsemieHne»

METOIUYECKHUE MATEPHUAJIbBI JIUISA YYUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HNHTEPHET






