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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma mo ydyeOHOMYy mnpenmeTy "buosorus" (manee - OuoJorusi) Ha
YpOBHE cpeaHero oomero oOpa3oBaHus pa3padoTaHa Ha ocHOBe DenepabHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O0 obpazoBanuu B Poccuiickoit ®@eneparumy,
OdI'OC COO, Konuenmuu mnpenogaBaHus ydeOHoro mnpeamera «buonorus» u
OCHOBHBIX MOJIOKEHUN (PeepalibHOM paboyeil mporpaMMbl BOCITUTAHUS.

VYuebubii npeamer «buonorus» yrinyO6néHHoro ypoBHs uszyudenus (10-11
KJIACChl) SIBJISIETCSI OJHUM M3 KOMIIOHEHTOB NpeaMeTHoi obnactu «EctecTBeHHO-
HayuyHble ipeaMeTsl». CornacHo nonoxenusmM OI'OC COO npodunbHbie yueOHbIE
IpeAMeThl, H3y4yaeMble Ha YriyOJIEHHOM ypOBHE, SBISIOTCS — CIIOCOOOM
nuddepennpaniin  oOydeHUsT Ha YpOBHE cpeaHero ooOmiero oOpa3oBaHUS U
NpU3BaHbl OOECHEUUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIUM, CPEIHUM
o01mM, cpeaHuM MPO(PECCHOHATILHBIM U BBICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIM W3 OTUX YYEOHBIX TMPEAMETOB JOJDKEH OBITh OPUEHTHUPOBAH Ha
NPUOPUTETHOE pEIIeHne O00pa30BaTENbHBIX, BOCIHTATEIBHBIX M PA3BUBAIOIINX
3a/a4, CBA3AHHBIX C MpoQopueHTalureld O0O0yYalolUXCcsi W CTUMYJIUPOBAHUEM
UHTEpeca K KOHKPETHOM 00JacTh Hay4yHOTO 3HAHHWA, CBSI3aHHOTO C OWOJIOTHEH,
MEIULIMHOM, SKOJIOTUEH, TICUXOJIOTUEN, CHOPTOM HJIM BOCHHBIM JE€JIOM.

[Iporpamma no yueOGHOMy npenmeTy "buomnorus" ma€t npeacraBiieHUE O IEIH
U 3a7adax u3ydeHus yuyeOHoro mnpeamera «buonorus» Ha yriayOJaE€HHOM YypOBHE,
ompenensieT o00sA3aTeNbHOE (MHBAPUAHTHOE) MPEIMETHOE COJIEp)KaHHUE, €ro
CTPYKTypUpOBaHHME [0 pa3ieiaM ¢ TeMaM, pachnpeiesieHue I0 Kiaccam,
PEKOMEHJIyeT IOCJIEe0BaTeIbHOCTh M3YYEHHUS] Y4YeOHOro Marepuana c y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBsSI3€d, JIOTMKM Y4YEOHOro mpolecca,
BO3PACTHBIX 0COOEHHOCTEN o0ydaronuxcs. B mporpamme 1mo 6Mooruu peaan3oBaH
NPUHLIUI TPEEMCTBEHHOCTH C U3y4YE€HHUEM OMOJIOTUU Ha YPOBHE OCHOBHOTO OOLIETO
oOpa3oBanusi, Omarojmapss 4YeMy @POCMaTpUBAETCA  HANpaBlIEHHOCTh  Ha
NocleAyIolee pa3BUTHE OWOJIOTMYECKUX  3HAHWUN, OPHUEHTUPOBAHHBIX  Ha
dbopMUpOBaHHE  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS,  IKOJIOTUYECKOTO
MBIIUICHUS, TIPEACTABICHUH O 3I0pOBOM 00pa3e KU3HH, Ha BOCITUTaHHE OEpPEeKHOTO
OTHOIIIEHUSI K OKPY’KAIOIIeH MpUpoaHo# cpene. B mporpamme mo OMONIOTHU Takke
NOKa3aHbl BO3MOXKHOCTH Yy4yeOHoOro mnpeamera «buonorus» B peanuzanuu
tpeboBannii ®I'OC COO k mnIaHUPYEMbIM JMYHOCTHBIM, METANpPEeIMETHBIM U
IpeIMETHBIM pe3ysibTaTaM 00yueHus U B (GOPMUPOBAHUH OCHOBHBIX BHJIOB y4eOHO-
MO3HABATEJIbHON  JESTENbHOCTH OOYYalOIMXCS 1O OCBOCHUIO COJIEpKaHUS
OMOJIOrMYecKOro o0pa3oBaHus Ha YPOBHE CPEIHEro 00111ero oopa3oBaHusl.

VYueOunbiii npeamer «buosnorus» Ha ypoBHE cpemHero o0OIiero odpa3oBaHuUs
3aBepIaeT OUOIOruHYeckoe 00pa3oBaHUe B IIKOJIE M OPUEHTUPOBAH Ha pacIIMpEHUE
U yriy0JieHne 3HaHUN 00y4aromuxcs O )KUBOU MPUPOJIE, OCHOBAX MOJIEKYJIIPHON U



KJIETOYHOW OMOJOrHH, SMOPHOJIOTHH U OMOJIOTUH Pa3BUTHS, T€HETUKH, CEJIEKIIUH,
OMOTEXHOJIOTUHU, IBOJTIOLMOHHOTO YUEHHUS U KOJIOTUH.

Nzyuenne yuebHOoro mnpeamera «buomorus» Ha yriyOJE€HHOM YpOBHE
OpUEHTHUPOBAHO Ha IOJArOTOBKY OOYYAIOIIMXCS K IOCIEAYIOUIEMY IOTYYEHHUIO
Ouonoruueckoro  oOpa3oBaHMs B By3aX U OpraHM3alMsIX  CPEIHEro
npogeccuonansHoro odpazoBanusi. OCHOBY €ro COAEp)KaHMS COCTaBISIET CUCTEMaA
OMOJIOTMYECKUX  3HAHWM, TMOJIYYEHHBIX MpPU  HU3YYCHHH  OOYyYarOIIMMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHUYECKUX pa3fesioB OWMOJIOTMUM HA YPOBHE OCHOBHOTO
oOmero oo6pazoBanusi, B 10—11 kiaccax 3TH 3HaHUA MOdy4arT pa3BuTue. Tak,
pacmpeHsl UM yriayOseHbl OMOJOTMYECKHE 3HAHUS O PpACTCHUSX, MXUBOTHBIX,
rpubax, OakTepusiX, OpraHU3ME 4YEJOBEKa, OONIUX 3aKOHOMEPHOCTAX >KH3HHU,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHUS MPUKIIATHOTO U MTOMCKOBOTO
XapakTepa, KOTOpble MOXKHO HCIIONB30BaTh KaK OPUEHTHPHI IS MOCIEAYIOIIETO
BbIOOpa mpodeccuu. Bo3moxkHa Takke HHTErpanus OHUOJOTMYECKHUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, MOJYYEHHBIMU OOYYAIOUIMMHCS MpPHU H3yUYECHUU
bu3uKu, XUMuH, reorpaduu 1 MaTEMaTHKH.

CtpykTypa mnporpamMmmbel 1o ydeOHoOMy mnpeamery "buomorusa" otpaxaer
CUCTEMHO-YPOBHEBBIH UM JBOJIOLMOHHBIA MOAXOABl K HW3YYEHHIO OHOJIOTHH.
CornacHO UM, U3y4arOTCs CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUJIS )KUBBIX
CHUCTEM Pa3HOT0 YpPOBHS OpPTraHM3allMM, SBOJIIOLIIMKA OPraHMYECKOro Mupa Ha 3emiie,
COXpaHEHUs OMOJIOTUYECKOTO pa3HOOOpasus miaHeTsl. Tak, B 10 ki1acce u3yyarorcs
OCHOBBI MOJICKYJIIPHOW W KJIETOYHOW OHMOJIOTMH, SMOpPUOJIOTUM U OHOJIOTHUHU
pPa3BUTHA, TEHETHKH M CEJICKIIMH, OMOTEXHOJOTUH U CUHTETHUYECKON OHMOIOTHH,
aKTyaJU3UpYIOTCS 3HAHHUA OOydaroluxcs Mo OOTaHMKE, 300JI0TWH, aHATOMUM,
¢uznonorun yenoseka. B 11 kiacce u3y4yaroTcs 3BOJIOLMOHHOE YUYEHHE, OCHOBBI
9KOJIOTHH U yueHue o ouocdepe.

VY4eOnblii  npeamer  «buonorus»  mpuszBaH  00eCHEUYHUTh  OCBOECHHE
oOy4aromuMucs: OMOJIOTUYECKUX TEOPUN U 3aKOHOB, WJEH, NMPUHIUIIOB U IPaBUIL,
JIekKaAIMX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KAapTUHBI MUpPA, 3HAHUH O
CTPOCHHHM, MHOTOO0Opa3MH M OCOOCHHOCTSAX KIJIETKH, OpraHu3Ma, IOMyJIsSIuH,
OMOIIEHO3a, SKOCHUCTEMBI, O BBIIAIOIIMXCS HAYYHBIX JOCTHXKEHUAX, COBPEMEHHBIX
UCCIIEOBAaHMIX B OMOJIOIMH, NMPUKIAJAHBIX acleKTax OMoJorndeckux 3HaHuil. Jlms
pa3BUTHA M MOAJEPKAHUA MHTEpeca OO0ydarommxcs K OWMOJIOrMM Hapsaxy co
3HAYUTENbHBIM 00BEMOM TEOPETUUYECKOIO0 MaTepHalia B COAEPKAaHUU MPOTPAMMBbI
1no OMOJIOTUU TMPEITyCMOTPEHO 3HAKOMCTBO C MCTOpPHUEW CTAHOBJICEHUS U Pa3BUTHUS
TOW WJIM MHOW 00JacTH OMOJIOTHH, BKIIAJ0OM OTCUECTBEHHBIX M 3apyOEIKHBIX YUEHBIX
B peIICHUE BAKHEUITNX OMOJOTUIECKIX U KOJIOTHIECKUX MPOOIIEM.

Ilenb u3yuenus yueOHoro npeamera «buonorus» Ha yriyOJIEHHOM YpOBHE —
OBJIaJiIcHUEe  OOYyYalOIIMMHUCA  3HAHUAMH O  CTPYKTYpHO-(QYHKIIMOHATbHOMN



OpraHW3ali JKUBBIX CHCTEM pA3HOTO paHra W MpUOOpPEeTEeHHE yMEHUM
WCIIOJIB30BaTh ATH 3HaHUS B (OPMHPOBAHWM HWHTEpPECa K ONPEAeIEHHON 00JacTh
npo(ecCHOHANBPHON JIEATeTbHOCTH, CBA3AHHOW ¢ OWoNornel, Wiam K BBIOOPY
y4eOHOTO 3aBEICHUS IS TPOOJIKCHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JlocTmkeHne 1enM U3ydeHus ydeOHoro mpeamera «buomorus» Ha
yrIyOIE€HHOM YPOBHE 00€CTIEYNBACTCS PEUICHUEM CISAYIONINX 3a/]1a4:

OCBOCHHE OOYYaIONUMUCS CUCTEMBI OMOJIOTHYECKHX 3HAHMA: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHSIX, KOHIEMIUAX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX H
NpaBUJIaX, COCTABIISIFOIINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHpPA; O
CTPOCHHUHU, MHOT000pa3vMu MU OCOOCHHOCTSAX OMOJOTMYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMyJsAIus, BUA, OMOreoleHo3, Onocdepa); 0 BHLAAIOMINUXCSI OTKPBITUAX
Y COBPEMEHHBIX MCCJICIOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOy4aroluuxcs C METOJAaMHU TIO3HAHHS JKUBOW MPHUPOJIBL:
UCCIICIOBATEILCKUMHA ~ METOJaMU  OMOJIOTMUECKUX HayK (MOJEKYJIApHOU U
KJIETOYHOW OMONOruH, SMOPHOJIOTHN U OUOJIOTMH PAa3BUTHS, TEHETUKH U CENIEKLIUH,
OMOTEXHOJIOTMM W CHHTETHYECKOW OHWOJIOTHH, MaJ€OHTOJOTUU, HKOJOTHUH);
METOJAaMH CaMOCTOSITEILHOTO TPOBENCHHSI OMOJOTUYECKUX HCCICIOBAHUMA B
naboparopud W B mOpupoie (HaOmoJaeHue, U3MEpPEHUe, OSKCIEPUMEHT,
MOJICTUPOBAaHUE);

OBJAJICHUE OOYyYAIOIMIMMHCS  yYMEHUSMHU:  CAaMOCTOSTEIHLHO  HAXOIUTh,
aHAM3UPOBATh M WCIIONB30BATh OHMOJOTUYECKYI0 WH(OPMAINIO; TOJIH30BaATHCS
OMOIOTMYECKON TEPMHHOJIOTHEH M CHUMBOJIMKOW; YCTaHABIMBATH CBSI3b MEXIY
pa3BUTHEM OHWOJIOTUM M  COIHUATBHO-DKOHOMHYECKUMH U  IKOJIOTHUYCCKUMU
npo0JieMaMy YeJIOBEUYECTBA; OIEHUBATH IIOCIEJCTBUS CBOCH JEATEIHHOCTH IIO
OTHOIICHUIO K OKpYXKalolled MNPUPOAHON cpele, COOCTBEHHOMY 3I0pPOBBIO U
3MI0POBBIO  OKPYXKAIOIMMX  JIIOZIeH; OOOCHOBBIBATH M COONIOJATH  MEPHI
npodUIaKTUKU WH(PEKIIMOHHBIX 3a00JICBaHUM, MpaBUiia MOBEJCHUSI B MPUPOJE U
obecrnieyeHrs 0€30MacHOCTH COOCTBEHHOM KH3HEACATEIbHOCTH B UPE3BBIYANHBIX
CUTyallsiIX ~ NPUPOAHOTO M  TEXHOTEHHOTO  XapakTepa; XapaKTepHu30BaTh
COBPEMEHHBIC HAYYHBIC OTKPBITHUS B 00J1aCTH OHMOJIOTHH;

pa3BUTHE y OOYJAIONTNXCSI MHTEUICKTYaIbHBIX M TBOPUYECKUX CTIOCOOHOCTEH B
IpoIecCe 3HAKOMCTBA C  BBIJAIONIMMUCA OTKPBITUSAMA U COBPEMEHHBIMHU
UCCIICIOBAaHMSIMA B OWOJIOTUH, pEIIaeMbIMH €0 TMpoOJieMaMu, METO0JIOTHEH
OMOJIOTUYECKOTO MCCIIEOBAHUS, TTPOBEACHHS YKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUH,
perieHuss OMOJIOTMYECKUX 3a]lad, MOJCIUPOBAHUS OWOJIOTHYECKUX OOBEKTOB U
MIPOIIECCOB;

BOCTIUTaHHUE Y O0YYaroNIMXcs IEHHOCTHOTO OTHOIICHHUS K JKUBOUW MPHUPOJIE B
IIEJIOM U K OTJENBbHBIM €€ 00BEKTaM M SBICHUSAM; (DOPMHUPOBAHHE SKOJIOTHUECKOH,



TeHETUYECKOM IPaMOTHOCTH, OOLIEeH KyNbTyphl MMOBEACHHS B MPUPOJIE; UHTETPALIUU
€CTECTBEHHO-HAYYHbIX 3HAHUM;

npuobpereHue  OOy4yaIOUIMMHUCS  KOMIETEHTHOCTH B PAallMOHAIBHOM
IPUPOAOTIOIH30BaHUU (COOJIIOICHHE MPABUII TOBEJICHUS B PUPOJIE, OXPAHbI BUJIOB,
IKOCUCTEM, Ouochepnl), COXpaHEHHUH COOCTBEHHOI'O 370pOBbS M 370POBBS
OKpy)Xarommx Jroaed  (coOmogeHus Mep NpodUIaKTUKKA — 3a00JIeBaHUH,
oOecrieueHne OE30MACHOCTH JKU3HENEATENIbHOCTH B YPE3BBIYAMHBIX CUTYalHAX
OPUPOTHOTO M  TEXHOTCHHOTO  XapakTepa) HAa OCHOBE  HCIOJIb30BaHUS
OMOJOTMYECKUX 3HAHUM U YMEHUH B MMOBCEHEBHOM KU3HU;

CO3J]aHUE€  yCIOBHU  JJIi  OCO3HAHHOTO  BbIOOpa  OOyYarOIIMMHUCS
VH/IMBUA 1Y JIbBHOU o0OpasoBarenbHOI TPAEKTOPUHU, CIOCOOCTBYIOMIEH
HoCHeAyIomEeMYy MNpodecCHOHAIbHOMY CaMOOIPEAEICHUIO, B COOTBETCTBHH C
WHIUBUyaJIbHBIMUA HHTEPECAMU U MOTPEOHOCTAMH PETrHOHA.

OO0111ee YMCIIO YacoB, OTBEACHHBIX HA M3y4y€HHE OMOJIOTMM Ha YriayOJIeHHOM
ypOBHE cpenHero obmero oobpasoBanus, coctarisier 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZeI0).

OT6op opraHu3aMOHHBIX (OPM, METOJOB M CPEICTB OOy4YEHUS OHOJIOTHH
OCYLIECTBISIETCA C Y4ETOM CIEUU(PUKUA €ro COAEpKaHMSI M HANpaBICHHOCTH Ha
IPOJOJDKEHHE  OMOJIOTMYECKOro  00pa3oBaHUsl B OpraHU3AlMIX  CPEAHEro
po(hecCHOHATBHOTO U BBICIIET0 00pa30BaHUsI.

OO0s13aTEeNIbHBIM YCIIOBUEM MPH 00YYeHHH OMOJIOTUU Ha YTIIyOJEHHOM ypOBHE
ABJIIETCSl TpPOBeJeHUE 1abOpaTOpHBIX W MpakThyeckux pabor. Takxke yuactue
00y4Jaroumxcsi B BBIMOJHEHUU TPOEKTHBIX M YYEOHO-UCCIEN0BATEIbCKUX PadoT,
TE€MaTHUKa KOTOPbIX OMPENESETCs YUUTEIEM Ha OCHOBE UMEIOUIUXCSl MaTepuaibHO-
TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBHIA.



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Copnep:kaHue IporpaMMbl, BBIICIIEHHOE KVYPCUBOM, HE BXOIUT B MPOBEPKY
rocyiapcTBeHHoM utoropoi arrectamuu (I'MA).

Tema 1. buoJsiorusi kKak Hayka

CoBpeMeHHas Ouosiorusi — KOMIUIeKcHasi Hayka. Kpartkas uctopusi pa3BUTHS
Owonornu.  buonormdyeckue HAyKM M HM3ydyaeMble  MMH  MPOOJIEMBI.
dyHaaMEHTallbHbIC, NPUKIAIHBIE M TMOHCKOBbIE HAy4YHBIE HCCICIOBAHUSI B
OHOJIOTHH.

3HadeHre OMOJOruu B (POPMUPOBAHUU COBPEMEHHOMN €CTECTBEHHO-HAYUYHOU
kaptuHbl Mupa. IIpodeccun, cBszanHbie ¢ OuWosorueil. 3HadyeHUE OMOJIOTHH B
MPAKTUYECKOM JICSITEIbHOCTH YEJIOBEKA: MEJHUIIMHE, CEJIbCKOM XO3SIHCTBE,
MPOMBIILIEHHOCTH, OXPAaHE NPUPOJIBI.

JdeMoHcTpauuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBuH,
V. I'apgeit, I'. Mengens, B. 1. Bepnanckui, U. I1. I1aBnos, . 1. Meunukos, H.
W. BaBwmiios, H. B. Tumodees-PecoBckuii, J[xx. Yorcon, @. Kpuxk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JIPYrUMU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3yYeHHUE

JKuBble cuctemMbl Kak TpenMeT u3ydeHusi Ouosnoruu. CBONCTBA KUBBIX
CHUCTEM: €IMHCTBO XUMHYECKOTO COCTaBa, JUCKPETHOCTh U IIEJIOCTHOCTb,
CJIOKHOCTb M YIOPSAOYEHHOCTb CTPYKTYpPbl, OTKPBITOCTb, CaMOOpPraHHU3aLUs,
CaMOBOCIIPOU3BEICHUE, Pa3IPa)KUMOCTh, U3BMEHYUBOCTb, POCT U Pa3BUTHE.

YPpOBHH OpraHu3aluy KUBBIX CHUCTEM: MOJIEKYJIAPHBINA, KIJIETOYHBIN,
TKAHEBBIH, OPTaHU3MECHHBIN, MOMYJISALIMOHHO-BUIOBOM, 9KOCHUCTEMHBIM
(Ouoreonienotuueckuii), O6mochepusiid. Ilporeccel, mpoucxopsmue B KUBBIX
cucreMax. OCHOBHbIE MpHU3HAKU >XUBOro. Ku3Hb Kak (opma CyIIeCTBOBaHUSA
Marepun. Hayku, n3yyaromme >KMBbIE€ CUCTEMBI HA PA3HBIX YPOBHAX OpraHU3aluu.

N3ydenue xuBbIXx cucTeM. Metoasl Ouonornyeckoil Hayku. Habmionenue,
U3MEPEHUE, SKCIIEPUMEHT, cUCTeMaTu3alus, MetaaHanus. [loHsTue o 3aBUCUMON U
He3aBUCUMOM mnepeMeHHou. [lmaHupoBanme »skcnepumenta. I[locraHoBka wu
npoBepka rumnote3. HyneBas runoresa. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouosormueckux JaHHbIX. OIl€HKa JOCTOBEPHOCTH IMOITYYEHHBIX
pe3yabTaroB. [lpUuMHBI UCKaXEHUS PE3ylbTaTOB »JKcnepuMmeHTa. [loHsaTne
CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanuu



Tabmuipt u cxembl: «OCHOBHBIE TpPHU3HAKH >KU3HWY», «buonorunueckue
cucteMbl», «CBOHCTBa JKMBOM MaTepun», «YPOBHH OpPraHU3ALMHN KUBOU
npupoas», «CTpoeHHE MKUBOTHOM KIETKM», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB 4YeJOBeYecKoro opranusmay, «buoreonenos», «buocdepay, «Metombl
W3YUYEHHUS )KUBOM TIPUPOIBD».

O6opynoBanue:  jmabopatopHoe  oOOpyJOBaHWE  JJII  MPOBEIACHHS
HaOII0/IEHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckass padora «lcnonp30BaHuWE pPa3IMYHBIX METOAOB IIPH
W3YUYEHHUH JKUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHANbHAs eIWHUIA KUBoro. Mcropus
otkpbITHs Ki1eTku. Padotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. LlBans,
M. Hlnetinen, P. BupxoB). OcCHOBHBIE MOJIOKEHUS COBPEMEHHOW KJIETOYHOM
TEOPUH.

Mertoapl  MOJIGKYJISAPHONM ¥ KJIETOYHOM  OWMOJOTHU:  MHUKPOCKOIIHS,
xpomatorpadusi, 3mekTpodope3, METOJ MEUEHBIX aToMOB, AU(GEepeHIInaTLHOE
neHTpudyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢urcuposanmvix
K1emoK. DIEKTpOHHasi MUKpockonus. Kongoxanvuas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyuerue Kiemox.

JdemoHcTpanumn

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

Tabnuubl u cxembl: «CBETOBOM MHUKPOCKOIM, «JIEKTPOHHBII MUKPOCKOID,
«HMcTopust pa3BUTHS METOAOB MUKPOCKOTIUI.

OOopynioBaHHEe: CBETOBOM MHMKPOCKON, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX U OaKTEpUaJIbHBIX KIETOK.

IIpakTnueckass padora «l3ydeHue METOAOB KJIETOYHOM OHOJOTUH
(xpomarorpadus, anexrpodopes, auddepeHmanbHoe IEHTPUDYTrUupOBaHUE,
[TLIP)».

Tema 4. XumMmuueckasi Opranu3anus KJIeTKH

XHWMUYECKUM COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIJIEMEHTBHI.
Bonma m €€ posib Kak pacTBOpPHUTENA, pEareHTa, y4acTHE B CTPYKTYpPUPOBAHUU
KJIETKH, TEIUIOperyisinuu. MuHepaabHble BELIECTBAa KJIETKU, MX OHOJOrHyecKas
poJib. Posib KATHOHOB M @aHHOHOB B KJIETKE.

Oprannuyeckne BeHleCTBAa KIETKH. buosornueckue mnoauMepsl. benku.
AMMHOKHCIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoil MoJekynbl. [lepBuunas
CTpyKTypa Oejnka, NHenTHAHas CBsA3b. BTOpUYHAs, TpeTH4YHas, 4YeTBEpPTUYHAs
cTtpyktypbl. Jlenarypamusi. CpoiictBa OenkoB. Krnaccudukanuss Oenkos.
buonoruueckue pynkuun 6enkoB. [lpuonsi.



VYraeBoasl. MoHOCaxapu/ibl, AUCaXapybl, OJIUTOCAXapUIbl U MOTUCAXAPUIbIL.
OOmuit  mnaH CcTpoeHuss H  (UBHKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornueckue GyHKINU YTII€eBOJOB.

Jlununpl. M'mapodunbHO-THApOGOOHBIE CBOMcTBa. Kitaccudukanys TUnuaoB.
Tpurnuuepunbl, QGocPoyunuabl, BOCKH, CTepouabl. buonorudeckue ¢GyHKUIUU
munuaoB. OO1ue CBONCTBAa OMOJIOTHYECKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, MTOTYIIPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. CTpoeHue HYKJIEHMHOBBIX KHUCIOT.
Hyxneotuapl. Ilpunnun kommiaementapHoctu. [IpaBuno UYapradda. Crpykrypa
JAHK — nBoiinas cniupans. MectonaxoxaeHue u ouonorndeckue ¢pynkuuu JJHK.
Buner PHK. ®ynkuuu PHK B knetke.

Crpoenne Mmosekyiabl AT®. Makposprudyeckue cBsi3u B Mojekyine ATO.
buonorunueckue Gpynkuun ATD. BoccTaHOBIEHHBIE TTEPEHOCYUKH, UX (DYHKIIUU B
kietrke. [pyeue mykneozuompugocgpamer (HT®). CexBenupoanue JIHK.
Memoowvl cenomuxu, mpancKpunmoMuKy, NPOMeoMUKU.

CtpykTypHas OuoJIOTHS: OMOXUMUYECKHE W OMO(PU3NYECKHE HCCIEAOBAHUS
COCTaBa M TMPOCTPAHCTBEHHOW CTPYKTYpbl Ouomonekyn. Mooeruposanue
CMPYKmMypsl U QYHKYULL OUOMONIEKYN U UX Komniekcos. Komnviomepuwiii ouzatin u
opeanuyeckull cunmes OUOMONEKYN U UX HENPUPOOHBIX AHANO0208.

JdemoHcTpanumn

[Toptpersr: JI. Ilomunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun,
®. Conrep, C. [Ipy3unep.

Huarpammel:  «PacnpeneneHne XUMHUYECKUX JJIEMEHTOB B HEXKHUBOM
npupoze», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuubr n cxembl: «llepuogndeckass TabiauIa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJbI», «BelecTBa B cocTaBe OopraHu3mMoBy», «CTpoeHue
MOJIEKYJIbl  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYJb», «CTpoeHUuE MOJEKYI
yrieBooB», «CTpoeHre MOJIeKyn JIUNuAoBy», «HyKIEeMHOBbIE KHUCIOTBI»,
«Ctpoenne Monekybl ATOy.

ObopynoBaHue: XMMHYECKasi IOCy1a M 000pyI0BaHHE.

JlabopaTtopnasi pabora «O0HapyxeHHEe OCITKOB C TOMOIIBI0 KAaYeCTBEHHBIX
peaKkuuii».

JlabopaTtopnass  pabora  «lccrmemoBaHWe — HYKIEHMHOBBIX — KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema S. CTpoenue u QyHKIMH KJICTKH

Tumbl KIETOK: JyKapuoTHYecKas M mpokapuornueckas. CTpyKTypHO-
(GyHKIHMOHAJIBHBIE 00pa30BaHUs KJIECTKH.



CtpoeHre mpoKapruoTHIECKOU KIeTKU. KiieTouHas cTeHka OakTepuii u apxei.
Oco0eHHOCTH CTpOEHUs TeTepoTPOPHON U aBTOTPOPHOM MPOKAPHOTHUECKHUX
KJIETOK. MecTOo U pojib MPOKapUOT B OMOIIEHO3AX.

Crpoenue U (GyHKIMOHUPOBaHUE AYKapUOTUYECKOU KJIETKH.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa IJ1a3MaTHUYECKOU
MeMOpaHbl. TpaHCHOPT BELIECTB uepe3 IMIa3MaTHUYECKYI0 MEMOpaHy: MacCHUBHBIN
(mupdy3us, obneru€éunas auddys3us), aKTUBHBINA (NEPBUYHBIA U BTOPUYHBIN
aKTUBHBIN TpaHcropT). Ilomymponuniaemocth MeMOpanbl. Paborta Hatpuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (aronuros3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U PyHKIIMHU KJIETOYHON CTEHKU PacTeHH, rprOoB.

[uronna3zma. [{urozomns. [utockener. JIBuxkenue nuromniazMbl. OpraHou bl
kiaeTkd. OpHoMeMOpaHHBIE OpPraHOWUIBl KIETKH: SHAOIMJIa3MaTH4ecKas CeTb
(BIIC), anmapar I'onbaxku, JIM30COMBI, UX CTpoeHHe M (pyHKIMU. B3auMocssa3b
OJIHOMEMOpaHHBIX OPraHouJ0B KiIeTKu. CTpoeHue rpaHysipHOTrO PETUKYIyMa.
Mexanuszm nanpasnenus oeaxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHBIX ~ MeMOpaH. [mankuil  (arpaHyfsipHBIA)  SHAOIUIA3MATHYECKUN
petuxkynym. CekperopHas QpyHkius amnmapata ['onbmxu. Moougurkayus denkos 6
annapame [ onvoxcu. Copmuposka 6enxkoe 6 annapame [ onvoxcu. Tpancnopt
BEIIIECTB B KJIETKE. Bakyoyin pacTuTenbHbIX KIeTOK. Kierounslid cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWJAbBl  KIJIETKH:  MUTOXOHJAPUM,  ILJACTUJIBIL.
Ipoucxooicoenue mumoxonopuii u niacmud. Cumodbuoeenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (PyHKIIMM MUTOXOHApPUM W tuiactuia. [lepBudHbIe,
BTOPUYHBIE M  CJOXHbBIE  IUIACTUIB  (DOTOCMHTE3UPYIOMIMX  AYKApHOT.
X0pomiaacTbl, XpOMOILIACTHI, IEHKOIIACTHI BHICHIMX PACTEHUM.

HememOpannbie opranouasl kietkn CTpoeHne W GyHKIMA HeMEeMOpaHHBIX
OpraHOMJIOB KJIETKH. Pu6ocombr. IIpomesxcymounvie Qunramenmol.
MukpodunamMeHTbl. Axmunogvie Mmuxkpoguiamenmol. MBIIICUHBIE  KICTKH.
AxmuHosvle KOMNOHEeHmMbl HeMbluleunblx Kiemok. MukpoTpyoouku. Kierounbii
neHtp. CTpoeHMe U JBWIKEHHWE JKTYTUKOB W pecHUYeK. MHUKpOTpyOOUKH
nuTorasMel. Llentpuons. benku, accoyuuposanmvle ¢ MUKpOQDUIAMEHMAMU U
muxpompyboukamu. Momopnule benxu.

Anpo. O6osouka siapa, XpOMaTHH, KapuoIia3Ma, SAPBIIIKU, UX CTPOEHUE U
byHkiuu. SnepHbiii OenKOBBIM MaTpukc. [IpocTpaHCTBEHHOE PaCHOJIOKEHUE
XpoMocoM B uHTep(ha3sHOM sape. Idyxpomamun u cemepoxpomamut. benku
XpOMaTUHA — THUCTOHBI. /JluHamuka s0epHou 000104Ku 6 mumosze. Aloepnulil
MPAaHcnopm.

Krnerounsle BkitoueHuss. CpaBHUTENbHAS XapAKTEPUCTHKA KJIETOK YKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



[Toptpetsr: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmupt 1 cxembl: «CTpoeHHE 3YKApUOTHUYECKON KIeTKn», «CTpoeHue
KUBOTHOM  KJIeTKn», «CTpoeHHe  pacTUTENbHOM  KieTku», «CTpoeHue
MUTOXOHIPUMN, «Aapo», «CTpoeHre NPOKAPUOTUUECKON KIECTKMY.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKPOIpENapaThl PpPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl OaKTepUaIbHBIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpraHU3MOB).

IIpakTueckasi padora «l3yyeHue CBOMCTB KJIETOUHOH MeMOpaHbD».

Jlabopatopuass paGora «JVccnenoBanue miazMonM3a M JIEIJIa3MOJIM3a B
pPaCTUTEIBHBIX KIETKaX.

IIpakTnyeckass  padora  «/I3ydyeHne  ABMKEHUS  LUTOIIA3Mbl B
PACTUTENBHBIX KIETKAX.

Tema 6. O0OMeH BelecTB 1 MpeBpalleHUE IHEPTUH B KJIETKe

AcCCUMUIISILIAS ¥ TUCCUMUIISIIIASL — JIBE€ CTOPOHBI MeTabonmu3ma. Turbel oOmMeHa
BEIECTB: aBTOTPO(GHBIN W TeTepOTPOQHBIA. YUacThe KHUCIOpPOJa B OOMEHHBIX
nporeccax. JHepretuueckoe oOecredenne kieTku: mnpespameHue ATD B
oOMeHHbIX Tmporeccax. DepMeHTAaTUBHBIA XapakTep peakluil KIETOYHOIO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA M MEXAHU3M JCHCTBUSL.
Kodepmentsl. OTinuusi pepMEHTOB OT HEOPraHMUECKUX KaTaau3aTopoB. benku-
aKTUBATOpPbl M OENKU-UHTMOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBII CUHTE3 OpPraHMYECKUX BemiecTB B KieTke. DOTOCHHTES.
AHOKCUuceHHbIll U OKCcuceHHblll omocunme3 y odaxmepui. Ceemocoouparoujue
nUCMeHmbl U NUSMEeHmMbl PeakyuonHo20 yenmpa. Poab XJI0pomiIacToB B mpoiiecce
dotocunteza. CBetoBas u TeMHOBas dazpl. Domoovixanue, Cz., C4. u CAM-munur
gdomocunmesa. 1lpoaykTUBHOCTh (oTOoCHHTE3a. BiusHue pa3nuvHbiXx (hakTOpoB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHue (POTOCUHTESA.

XeMOCHUHTE3. Pa3znooOpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HuTpuuupyomue OaKTepuu, Kene300aKTepuu, cepoOaKTepuu, BOIAOPOIHBIC
OakTepru. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHble opraHu3Mbl. Buaesl Oposkenus. I[IponykTbl OpokeHHS M HX
UCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO3OyAUTEH OOJIC3HEN.

AnpobHbie OpPTaHHU3MBI. Oransl DHEPTETUYECKOTO oOMeHa.
[ToaroToBuTeNbHBIN ATAN. [ TMKOIN3 — OECKUCIOPOHOE PACHIEIUIEHUE TITHOKO3bI.

buonornyeckoe oKucleHHne, WK KIETOYHOE JAbixaHue. Poab MUTOXOHApUN B
npoiieccax ouosoruyeckoro okucieHus. [uknmnueckue peakiuu. OKUCIUTENBHOE
dochopmiupoBanue. Iuepeus membpanHo2o epaduenma npomonos. Cunmes



AT®: paboma npomonuou ATD-cunmaszwi. IlpemmyiiecTBa a’poOHOTO IMyTH
oOMeHa BemecTB nepes; aHadpOoOHBIM. DP(HEKTUBHOCTH YIHEPTETHIECKOTO OOMEHA.

JdemoHcTpanumn

[Toptpetsrl: JIxk. IIpuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourensrapar, I[1. Mutuemn, I'. A. 3aBap3uH.

Tabmump! u cxembl: «@OTOCUHTE3», «DHEPreTudecKuil oomen», «bruocunres
oenka», «Ctpoenue pepMeHTa», « XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpYAOBaHHME JISI MPUTOTOBICHUS
MIOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENApPaTOB.

JlaGoparopnass  padora «l3ydeHue  KAaTaJIUTUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMuIa3bl WK KaTajlasbl).

JlaGopaTtopnas pa6ora «M3ydyeHne (HEepPMEHTATUBHOTO pPAaCILCIICHUS
MIEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

JlaGopaTopnasi padora «CpaBHeHue tporieccoB  (orocuHTe3a U
XEMOCHHTE3a».

JlabopaTtopHnasi pa6ora «CpaBHEHHE POTIECCOB OPOKECHUSI U TIBIXAHUSI.

Tema 7. HacsencrBenHasi HH(popMalus U peaju3anus €€ B KiIeTKe

Peakunn marpuuHoro cuHtesa. [IpMHIMIN KOMIUJIEMEHTAPHOCTU B PEAKLIMAX
MaTpUYHOTO CHHTe3a. Peanu3zanus HacneacTBeHHOW mHGoOpManuu. ['eHeTnuecKkui
KOJ, €ro cpoucrBa. TpaHckpunuus — wmarpuunbii cunTe3 PHK. IlpmHnmne
TPAHCKPUIIMU: KOMIUJIEMEHTAPHOCTh, AHTUNAPAILIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancasuus u e€ sranbl. Yuactue TpancnopTHeix PHK B OuocunTtese Oenka.
VYcnoBust O6uocunre3a Oenka. KomupoBanue amuHokucior. Ponb pubocoMm B
OouocuHTe3e Oenka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHu3alus reHoMa y
IIPOKApUOT U 3YKapHOT. Peryisinus akTUBHOCTM T€HOB Yy NpOKapuoT. ['mmortesa
onepoHa (®. XKakob, K. Mano). Moznexynsapusie mexanusmvl IKCNPECCUU 2eHO8 Y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enog. Perynsuus oOMEHHbBIX
npoueccoB B kieTke. Knetounslii romeocras.

Bupycer — HekneTounbsie HOpMBI KU3HUA U O0HUraTtHeie mapasutbl. CTpoeHue
MPOCTBIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akmepuogazos.
Obpamuas mpanckpunyus, peeepmasa, uHmezpasd.

Bupycubie 3aboneBanus yenoBeka, kuBOTHbIX, pactenuid. CITU, COVID-
19, conmanbHbIe U METUIIMHCKUE MMPOOJIEMBI.

Buoungopmamuxa: unmeepayus u ananuz 6orvuux maccusos («bigdatar)
CMpYKmMypHuIX buonocudeckux oanuvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
Ipoepammupyemvle pynkyuu d6enrxos. Cnocobvl 00cmagKu 1eKapcms.



JdemoHcTpanumn

[Toptpersr: H. K. Konsuos, /. . IBanoBCKuU.

Tabmuubr u cxemsl: «buocunres Genkay, «l eHeTnueckuii kKoa», «Bupyce,
«bakTepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIN BUPYCay.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounsii mukn, ero mnepuoiasl u perymauus. HMutepdaza m murtos.
Oco0eHHOCTH TMpOIIecCOB, MpPOTEKAMMX B uHTepdaze. IloaroroBka KIeTKH K
nenenuto.  [IpecunrteTrnyeckuii  (MMOCTMUTOTHUYECKWN), CHUHTETUYECKHUH W
MOCTCUHTETUYECKUH (MPEMUTOTUUYECKUI) TIEPHOIbI UHTEP(DA3BI.

Marpnunbsii cunre3 JIHK — perumkanms. IIpunnunsr penmmmkanun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIM  CHHTE3, AHTUNAPAIIIEIbHOCTD.
Mexanusm pernukanun JTHK. Xpomocombl. Ctpoenue xpomocoM. Ternomepsl u
TeromMepaza. XpPOMOCOMHBIM Ha0Op KIETKM — KapuoTHUIl. JIUTJIOWAHBIA W
rarionHblii  HaOopel XpoMocoM. ['omonoruuynsie Xpomocombl. [lonoBbie
XPOMOCOMBI.

Henenue wimerku — wmutTo3. Craauy MHTO3a W MPOUCXOIAIIME B HHUX
nporeccel. Tunel Mmuto3a. KapuoknHes u nuToknHe3. buosiormdueckoe 3HaueHue
MHUTO3A.

Perymamua mutorHdeckoro nukia kKietkd. [Iporpammmupyemas kiieTodHas
rubesnb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHaNbHAs TE€HOMUKA. Mexanusmuol
npoaughepayuu, ougpgepenyuposku, cmaperus u eubenu kiemox. «lugposas
KliemKkay» — ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUS KIeMKU.

JdemoHcTpanumn

Tabmuubl u cxembl: «KU3HEHHBIM UK KIETKW», «Murtos», «CrtpoeHue
xpomocom», «Permnukarusa JJTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoIpenaparbl: «MuUTo3 B KJIETKax
KOPEIILIKA JTYKa.

JlaGopaTopnass  pabora  «M3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MHKpOITpEnapaTax.

JlabopaTtopnasi padora «HabmoneHre MuTO3a B KJIeTKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOTMperapaTax ).

Tema 9. CTpoeHue u GyHKUHMH OPraHU3MOB

buonornueckoe pa3zHooOpasue OpPraHU3MOB. OnHoOKNEeTOYHbIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUYHBIE OPTAaHU3MBI.

OCcOoOEHHOCTH  CTPOEHUSI U JKU3HEACSTENIbHOCTH  OJHOKIJIETOYHBIX
opraHu3MoB. bakrepuu, apxew, OJHOKJIETOYHbIE TpPUOBI, OIHOKJIETOYHBIC
BOJIOPOCIH, APYTHU€ NPOTUCTHI. KOJIOHHAIBHBIE OPTAHU3MBI.



B3aumocBA3p 4acTe€ll MHOIOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHbl M
cucTeMbl opraoB. OpranusM Kak eauHoe nenoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTenbHas,
MOKPOBHAs, MPOBOJSAIIAs, OCHOBHas, MexaHuyeckas. OCOOEHHOCTH CTPOEHUS,
GyHKIUN 1 pacroioKeHHs TKaHEeH B opraHax pacTeHUM.

TkaHM XKUBOTHBIX M YEJIOBEKA. THIBI )KUBOTHBIX TKAHEH: SIUATEIUAJIbHAS,
COCIMHUTENIbHAsA, MblleuHas, HepBHasi. OCOOCHHOCTH CTpoeHHs, (YHKUUN U
PacIONOKEHUS TKAaHEN B OPraHax KUBOTHBIX U YEIOBEKA.

Opransl. BereratuBHble W TI'€HEpaTWBHBbIE OpraHbl pacTeHuil. OpraHbl U
CHUCTEMBI OPTAHOB )KMBOTHBIX U 4eJIOBeKa. DYHKIIMU OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneThl OJHOKJIETOYHBIX H
MHOT'OKJIETOYHBIX XUBOTHBIX. HapyXHbli M BHyTpeHHHiI ckeneT. CTpoeHue u
THUIIBI COEJUHEHUS KOCTEN.

JIBr>keHue  OpraHu3MoB.  J[BMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KIYTUKOBOE, PEeCHUYHOE. J[BH)KEHHWE MHOTOKJIETOUHBIX PaCTEHUIL:
TPONU3MBl M HACTHM. JIBM)KEHHME MHOIOKJIETOYHBIX J>KMBOTHBIX M YEJIOBEKA:
MblIleyHas cucrema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

[Iuranne opranusmoB. llormomeHue BOABI, YIVIEKHCIOrO rasa H
MUHEPAJIBHBIX BELIECTB pacTeHUAMH. lIuTaHne >KMBOTHBIX. BHyTpHumnosiocTHOE U
BHYTPHMKJIETOYHOE MNHILeBapeHue. I[lnTtaHne MO3BOHOYHBIX >KMBOTHBIX. OTIENbI
NUIIEBAPUTENBHOIO TpakTa. IlnmeBapurenbHble kenesbl. IlnmeBapurenbHas
CHCTEMa YEJIOBEKA.

Jpixanue opranu3MoB. J[pixanue pactenuid. J{pixanue sxuBoTHbBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KoxkHOe npixanue. [[pixarenbHasi HOBEPXHOCTD.
XKabeproe u néroynoe npixanue. [IpixaHre MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLMOHHOE  YCJIO)KHEHHE CTPOEHUS JIETKMX I103BOHOYHBIX JKUBOTHBIX.
JpIxarenbHass cUCTEMA YeEJOBEKa. MeEXaHW3M BEHTWIALMU JIETKUX Yy NOTUL H
MJIEKOMUTAIOMUX. Perynsamus apixanus. JlpixareabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHMW3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTCHUM.
Tpancropt BemecTs y KUBOTHBIX. KpoBeHOCHass cucrtemMa u €€ Oprassl.
KpoBeHocHast cucremMa ITO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyrum KpoBooOpauieHusi. IBOJIOIMOHHBIC
YCIIOKHEHUSI CTPOCHUS] KPOBEHOCHOM CUCTEMBbI TTO3BOHOUYHBIX >KMBOTHBIX. PaboTa
cepana U e€ peryisamnus.

Beigenenne y opranumsmoB. Beinenenue y pacrenuil. Beigenenume y
KUBOTHBIX. CoOKpaTuTenbHble Bakyonu. Oprasbl BblaesieHus. @OuipTpanys,
CeKpelurs U 00paTHOE BCACHIBAHUE KaK MEXaHWU3Mbl paOOThI OPraHOB BBIJIEICHUS.
CBs13b MOJIOCTH TE€JIa C KPOBEHOCHOM U BBLAECIMUTENBHON cucTeMaMu. Beiaenenue y



MO3BOHOYHBIX JKMBOTHBIX M yenoBeka. [louku. CtpoeHne u (yHKIIMOHUPOBAHHE
Heppona. OOpazoBaHUE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHopsl
OakTepuii M UUCTHI MNPOCTEHIIMX. 3amUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTsa macCUBHOM M XUMHUYECKOU 3a1IUThI. DUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M HX HPOU3BOJHBIE.
3amuTa opranu3ma ot Oosnesned. iMmyHHas cuctema yenoBeka. KieTtounslii u
I'YMOpaJbHbIH UMMYHHUTET. BpOXIEHHBIN W TPUOOPETEHHBIM creruduuecKui
UMMYHHTET. Teopusi KJIoHalIbHO-celeKTUBHOTO uMMmyHuTera (I1. Dpmux, ©. M.
bepuet, C. Tonerara). BocnasiutenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIAEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

Paznpaxumocte W perymsauumsa y  OpraHu3moB. Pasmpaxummocts  y
OJHOKJIETOYHbIX Opranu3MoB. Takcucel. PazmpaxkumMocTe u  perymsiuusa y
pacteHuii. PocToBble BemecTBa U UX 3HaYCHHUE.

HepBuast cucrema u pednexrtopHas perynsuus y KUBOTHbIX. HepBHas
cucTeMa U €€ OTAeNbl. DBOJIOLMOHHOE YCIOKHEHHE CTPOCHUSI HEPBHOM CHCTEMBI
y XKUBOTHBIX. OTAENbl TOJOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedekc u
pednekropHas ayra. be3ycioBHbIe U yCIOBHbBIE PEIICKCHI.

['ymopanpHas perynsiuvs U 3HAOKPUHHAs CHUCTEMA JKUBOTHBIX M YEJIOBEKA.
JKenespl OSHOOKPMHHOM CHUCTEMBI M KX TOPMOHBI. JleHCTBHE T'OPMOHOB.
B3aumocBs3p HEpBHON U SHIOKPUHHON cucteM. [unortanamo-runodu3zapHas
cucrema.

JdeMoHcTpauuu

[Toptper: U. 11. [Tainos.

Tabmumpl 1 cxembl: «OIHOKIETOYHBIE BOAOPOCTH», «MHOTOKIETOYHBIE
Bogopocin», «bakrepum», «lIpocreimme», «Opranbl LBETKOBBIX PACTEHHII»,
«CuctemMbl OpPraHOB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pactenumit», «KopHeBble cucteMbl», «CTpoeHHue cTels,
«CTpoeHue JNHUCTOBON MIACTUHKN», «TKaHM >KUBOTHBIX», «CKEJET YeJIOBEKay,
«lIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHUCTEMAY, «Hepsnas CHUCTEMAY, «Koxay, «MpleuHas CUCTEMA,
«BpraenurenbHas cucrtemMa», «HIOKPUHHAS cHCTEMa», «CTpOEHHE MBIIIIBD,
«Mmmynurer»,  «Kumeunononoctuele», «CxeMa  NHUTaHUSA  PACTECHHI»,
«KpOoBEHOCHbIE CHCTEMBI TIO3BOHOYHBIX JKHUBOTHBIX», «CTpO€HUE THUIPBD»,
«CTtpoeHue minaHapum», «BHyTpeHHee cTpoeHue M0kAeBOro 4epBs», «HepBHas
cuctreMa poiO», «HepBHas cucrema asarymkw», «HepBHas  cucrema
npecMbikatomuxcs»,  «HepBHas  cucrema  nTuny, «HepBHas — cucrema
MieKonuTaromux», «HepBHas cuctema uenoBeka», «Peduexcy.



OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpENapaThl OJHOKIETOYHBIX
OpraHu3MOB, MHKpOINpenaparbl TKaHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUU
HACEKOMBIX, WTJIOKOXHUX, KUBBIE 3K3EMIUTIPhl KOMHATHBIX PACTEHUM, repdbapun
pacTeHWil pa3HbIX OTAEJOB, BIIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKI[MM OECrO3BOHOYHBIX IKUBOTHBIX, CKEJIET YeJOBEKa,
obopynoBaHue ISl IEMOHCTPAIIMU TTIOYBEHHOTO U BO3AYIITHOTO MUTAHKS PACTCHUIA,
pacieruieHus Kpaxmana U 0eJKoB Moj AedcTBUEM (hepMEeHTOB, 000pyAOBaHUE IS
JIEMOHCTPALMU OIIBITOB 10 M3MEPECHUIO KU3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma
JbIXATENbHBIX JBUKEHUI, MOJIEIIH TOJIOBHOTO MO3ra Pa3JINYHbIX JKUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEe paCTCHUI».

JlaGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX».

JlabopaTtopHasi pabora «/3yyeHue opraHoB [IBETKOBOI'O PACTEHUS».

Tema 10. PazmHoKeHne ¥ pa3BUTHE OPraHU3MOB

®opMbl pa3MHOKEHHUS OPraHuM3MoOB: Oecrosoe (BKIJIOYas BEreTaTMBHOE) U
noysioBoe. Buael  Oecronoro  pa3MHOKEHHUS: TMOYKOBAHHWE,  CIIOPYJISINSA,
dparmeHTaIys, KIOHUPOBAHHE.

[TonoBoe pa3zmHoxkenue. [lonoBbie KIEeTKH, Wau rametbl. Meiio3. Craauu
Mmeiio3a. [loBenenne xpomocom B Meio3e. Kpoccunrosep. buonornyeckuii CMbICI
M€03a M II0JOBOro Ipouecca. MelWo3 M €ro Mecrto B JKU3HEHHOM IMKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Buthe. ['amerorenes y :kuBOTHBIX. [10JI0BBIE KEe3bl.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KiIeToK. CriepMmaTorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmiogoTBOpeHHEe U SMOPUOHAIIBHOE pPa3BUTHE JKUBOTHBIX. CrocoObI
OIUIOJIOTBOPEHUS: HapYyKHOE, BHyTpeHHee. [[apTeHorenes.

NuauBuayanbHOEe pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOIIOTUs — HayKa
0 Pa3BUTHUU OPTraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSU.
Konyenyuss mopgocenos u moodenu mopgpoeenesa. Ctaguum >3MOpHOreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). JlpoOmenme. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepmuHuposanrnoe Opoonenue. bnacmyna, munoi
onacmyn. OcoOeHHOCTH APOOJIEHUS MIIEKONUTAIOMINUX. 3apOAbIIIEBbIE JINCTKU
(ractpynsnus). 3akiiajika OpraHOB M TKaHEH U3 3apo/IbIIIEBHIX JTUCTKOB. B3auMHoe
BIIMSHUE YacTed pa3BUBAIOLIETOCS 3apojbiiia (dMOpHUOHANBHAS WHIYKIIHS).
3akyagka IUIaHA CTPOCHUSI JKMBOTHOTO KaK  PE3yJibTaT HUEPAPXUUYECKHUX
B3aMMOJICUCTBUII TEHOB. BrusHue Ha >MOpPUOHATBHOE Pa3BUTHE PaA3ITUYHBIX
(haKTOPOB OKPYKAIOIICH CPE/Ibl.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHBIM Tiepuoa. Ilpsmoe wu
HempsiMoe pas3BuTue. PaszButue ¢ metamopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHOJIOTMYECKOE 3HAYE€HHE MPSIMOrO W HEMPSIMOTO



pPa3BUTHUS, UX PACIPOCTpAHEHUE B MPUPOAE. THUIBI pOCTa >KUBOTHBIX. DaKTOPHI
PETYISIUU POCTA JKUBOTHBIX M YesioBeka. CTaguu mocTIMOPUOHATBLHOTO PA3BUTHS
y )KMBOTHBIX U 4esioBeka. [lepruopl oHTOreHe3a yenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PazmHoxenne u pasButue pacteHui. ['amerodut u cmopodut. Meiio3 B
KU3HCHHOM TIMKJe pacTeHuil. OOpa3oBaHue cmop B TMporecce Menosa.
['ameTtorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
OpraHu3MoB. /|BOiHOE OIIOAOTBOPEHHUE Y IIBETKOBBLIX pacTeHuil. O0pazoBaHue u
pPa3BUTHE CEMEHU.

MexaHu3MBbl PETYJISLUN OHTOIE€HE3a Y PACTEHHI U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpetsr: C. I'. Hapamun, X. Inemas.

Tabmuubl u cxeMmbl: «BereratuBHoe pasMHOxkeHue», «Tumbl Oecrosioro
pa3sMHOXKEHUD», «Pa3MHOXKEHUE XJIAMUAOMOHAAbD», «Pa3MHOKEHHE HSBIIICHBD,
«Pa3zmHOXeHue runipel», «Meio3», «Xpomocomely, «l'ameTtorenesy», «CtpoeHue
SIMIEKIIETKH U crepMaro3oniay, «OCHOBHBIE CTaguu OHTOreHe3a», «llpsimoe u
HenpsiMoe pasButue», «Pa3zButme wmaiickoro xyka», «PasButue capaHum»,
«Pa3BuTHe JIATYWIKW», «J|BOMHOE OIUIOJIOTBOPEHUE Y UBETKOBBIX PACTCHUN,
«CTpoeHue CeMsiH OJHOJOJBHBIX M JBYIOJBHBIX PAaCTEHUIN», «KW3HEHHBIN ITUKII
MOPCKOM  KamycTbDy, <« KM3HEHHBIM UMK MXa», <« KW3HEHHBIM  IUKI
MarnopOTHUKAY, « KU3HEHHBIN LIMKII COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SHULEKIETOK MU
CIIEpPMAaTO30U10B, MOAENb «LIMKII pa3BUTHS JIATYIIKI.

JlaGopaTopHasi padora «/3yueHne CTpOEHHUs MOJOBBIX KJIETOK HAa FOTOBBIX
MUKPOIIpEnapaTaxy.

IIpakTnyeckass padora «BbIsBIEHHE MPU3HAKOB CXOJCTBA 3apOAbIILIEH
MTO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB Pa3MHOKEHHUSA BBICHIHUX
pacTeHu».

Tema 11. I'eHeTMka — Hayka 0 HaCJeJICTBEHHOCTHM W H3MEHYMBOCTH
OPraHNu3MoB

Hctopust cTaHOBIEHUS W pa3BUTUS TEHETHKM Kak Hayku. Pabotsr I
Menpnens, I'. ne ®@puza, T. Moprana. Poinb OT€UECTBEHHBIX YUEHBIX B PAa3BUTUHU
renetuku. Padoter H. K. KomeiioBa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, }0. A. ®unumuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKUE MOHATUS U CUMBOJIBL. | OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeJIbHbIE TEHbI, AJIbTCPHATUBHBIC IPU3HAKH, JOMUHAHTHBIM M PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTAsl JIMHUSL, THOPUIbI, TEHOTHII, (DEHOTHII.



OCHOBHBIE ~ METOABI ~ TEHETHUKU:  THOPHIOJIOTMYECKUN,  IMTOJOTMYECKUH,
MOJIEKYJIAPHO-TEHETUYECKHM.

JdemoHcTpanumn

[Toptpetsl: I'. Menaens, I'. ne ®puz, T. Mopran, H. K. Konsios, H. H.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmuip! u cxeMbl: «MeToIbl TeHETUKIY, «CXEeMBbI CKPEILIUBAHUS.

JlaGopaTtopnass padora «/[po3oduna kKak OOBEKT TI'€HETUYECKHUX
HUCCIIEI0OBAaHUI.

Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpeumBanue. llepBblid 3akoH MeHaens — 3aKoOH
ennHooOpa3ust THOpUI0B nepBoro nokosjeHus. [lpasuno nomunupoBanus. Bropoit
3aKk0OH MeHJens — 3aKOH pacLIEIUICHUs NPU3HAKOB. LluTosornueckue OCHOBBI
MOHOTMOPHIHOIO CKpEIMBaHus. [ UI1oTe3a YNCTOTHI TaMeT.

AHanusupytoniee ckpenBanue. [IpoMeKyTOUHbIN XapakTep HaclieJOBaHUS.
Pacmiennenune npu3HakoB py HEMOJIHOM JOMUHHUPOBAHHH.

Jurubpunnoe ckpeuBanue. TpeTtnii 3akoH MeHens — 3aK0H He3aBUCUMOTO
HaclleOBaHUsl ~ Npu3HakoB.  llurosornyeckue  OCHOBBI  JUTHMOPUAHOIO
CKpELIMBaHU.

CueruienHoe HacnenoBanue npusHakoB. Pabotsl T. Moprana. CuemnieHHoe
HACJICJOBAHUE T'€HOB, HAPYLICHUE CLEIUIEHUS MEXIAy IeHaMH. XPOMOCOMHAas
TEOPHsI HACIICCTBEHHOCTH.

['enernka nosa. XpoMOCOMHBIN MEXaHU3M ONpEIEIeHUs 10J1a. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M reTeporameTHsld moJ. ['eHermdeckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HacnenoBaHne Npru3HakoB, CLENJIEHHBIX C I10JIOM.

['eroTun kak nenocTHas cucrema. llnenorponns — MHOKECTBEHHOE AEUCTBHE
reHa. MHOXECTBEHHbIM ajuienu3M. B3anmopnencrsue HeaUIeIbHBIX TE€HOB.
Kommnementapaocts. Onucras. [Toamumepus.

['eHeTMYECKUIT KOHTPOJIb PA3BUTHUS PACTECHUM, XUBOTHBIX M YEJIOBEKA, a
TakkKe (U3MOJOTMYECKUX TPOIECCOB, TMOBEICHUS M KOTHUTHUBHBIX (YHKIIHIL.
['eHeTnYecKkre MEXaHU3MbI CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOACHCTBUS «XO3SIMH
— Mapa3uT» U «XO35IMH — MHUKpPOOMOM». ['eHeTnueckue acmneKkTbl KOHTPOJIS U
MU3MEHEHUs HaCJIEICTBEHHONW NH(OPMALlMU B IIOKOJEHUSIX KJIETOK U OpraHU3MOB.

JdemoHcTpanumn

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

Tabmuiel u cxemsl: «llepBbiit 1 BTOpoit 3aKoHBI Menaens», « Tpetuil 3akoH
Mennens», «AHamusupyroniee ckpeuiupaHue», «HemomHoe IOMHUHHpOBaHUEY,
«ClemnyieHHOEe HAaclel0BaHUE IPU3HAKOB Yy Apo3o¢uibl», «['eHeTuka mnomnay,



«Kapuotun uenoseka», «Kapuotun gpozodpuis», «Kapuorun mnruusy,
«MHOXECTBEHHBIN allJIeNnu3M», «B3auMo1eiiCTBUE T€HOBY.

O6opynoBanue: MOAENIb IS JACMOHCTpPAllMd 3aKOHOB €IMHOOOpa3us
rUOpUJIOB TIEPBOTO TMOKOJEHUS W paCHICIUICHUS NPU3HAKOB, MOJENb JJis
JEMOHCTpPAllMM 3aKOHA HE3aBHUCUMOTO HACIIEIOBAHUS IPU3HAKOB, MOJAENb IS
JEMOHCTpPAllMM CLEIUICHHOTO HACJIENOBAHUSA IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpornpenapar: «/Ipozopumnay.

IIpakTuyeckas padora «lI3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpEUIMBaHUA Y IP030(UIIBD).

IIpakTuueckass  paGora  «lM3yyeHue  pe3ysibTaToOB  JUTHOPUTHOTO
CKPEIIUBAHUS Y IPO30(PHIIBD.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (HoOpMUpOBaHMHM (PEeHOTHUIIA.
N3mMeHunBOCTh MpHU3HAKOB. KaueCcTBEHHbIE M KOJMYECTBEHHbIE NMPU3HAKU. Buapl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACIIEACTBEHHAS.

MoaudukanuonHas W3MEHYMBOCTh. Ponb cpembl B (OpMHpPOBAHUU
MoaupukanMoHHOM M3MeH4YnBocTH. Hopma peakuuu mnpusHaka. BapuannoHHBIN
pan u BapuarnmoHHas kpuBas (B. Moranncen). CpoiicTBa MOau(pHUKAIIMOHHOM
WU3MEHYUBOCTH.

['enHoTHNIMYEeCcKass U3MEHYUBOCTh. CBOMCTBA T€HOTUITMYECKON U3MEHUYUBOCTH.
Buapl reHOTUIIHYECKON N3MEHYMBOCTH: KOMOMHATHBHAS, MyTAIIHOHHAS.

KoMmOuHaTtuBHas M3MEHYMBOCTh. Mei03 M MOJIOBOM Mpolecc — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. POJIb KOMOMHATUBHON M3MEHUHUBOCTHU B CO3/IaHUU
TeHETHYECKOr0 pa3HOoOOpas3us B Mpeiesiax OJJHOTO BUA.

MyranmonHass W3MEHYMBOCTh. BHabl MyTalnMil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  UHAYUUPOBAHHBIE MyTalMU. SnepHble WU
nuToIia3MaTuyeckue Myrauud. CoMaTUYecKue U IMOJoBble MyTauuu. [IpuunHb
BO3HUKHOBEHUs MyTaluil. MyTareHbl M HX BIHSHUE Ha OPraHU3MBL.
3aKOHOMEPHOCTHM MYTALMOHHOI'O IpoIecca. 3aKOH TOMOJIOTMYECKHX PSIOB B
HacnencTBeHHo m3meHuunBoctu (H.M. BaBuiio). BHesinepHass U3MEHUHMBOCTh U
HACJICCTBEHHOCTD.

Onuecenemuxa U 9NUSEHOMUKA, pOJb dNULeHemuyeckux @axkmopos &
Hac1e008anHuu U U3MeHYUB0CMU PeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMOB.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Uoranucen, H. 1. BaBuios.

Tabmuubl u  cxembl: «Buasl u3meHunBocTH», «MonudukanuoHHas
U3MEHYUBOCTBY, «KombOunaTtuBHas U3MEHYUBOCTD, «Merosy,
«OmnoaoTBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BeKa», « Buabl MmyTamuii».



ObopynoBaHue: *KUBbIE U TepOApHBIE SK3EMIUIIPhl KOMHATHBIX PACTCHMUIA,
pucysku (dpotorpadum) >KUBOTHBIX C PA3TUIHBIMHA BHIAMH H3MEHYHUBOCTH.

JlabopaTtopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHUMBOCTU. [locTpoeHue BapualMOHHOTO psiia U
BapUALMOHHON KPUBOW.

IIpakTuyeckas padora «Myrtanun y apo3odunbl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun yenoBeka. MexayHapoaHas mporpaMma MCCIENOBaHUS TE€HOMA
yenoBeka.  MeToapl  M3y4YeHHsT TEHETMKM  YeJOBEKAa: IEHEATIOrMYECKH,
OJIM3HETIOBBIH, HUTOT€HETUYECKUM, MOIYJIILIUOHHO-CTaTUCTUYECKHUN,
MOJIEKYJIAPHO-TEHETUYECKHM. CoBpeMeHHOE ONpENIEIICHHE T€HOTHUIIA!
MTOJTHOTEHOMHOE CEKBEHUPOBAHWE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[1IIP-ananu3a. HacienacTBeHHbIE 3a00JIeBaHUS YesIOBEeKa. [ eHHbIE U XPOMOCOMHBIC
Oone3Hu uyenoBeKa. bone3HM ¢ HACIEACTBEHHOW MPEapacloiokKEHHOCTHIO.
3HayeHuEe MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUN U JICUEHUH T€HETUYECKHUX
3a0o0sieBaHUN 4YesoBeka. MeauKo-reHeTHUeCKoe KOHCYNIbTUpoBaHue. CTBOJIOBBIC
KJIETKU. [IoHSATHE «TeHEeTHYECKOTO Irpy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00J1aCTH pelaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enetndeckne (akTOphl TOBBIMICHHONW YYBCTBUTEIBHOCTH YEJIOBEKA K
buznyecKOMy U XUMUYECKOMY 3arpsi3HEHUIO OKpyXkatomieil cpenbl. ['enernueckas
MPEAPACTIOIOKEHHOCTD YEJIOBEKA K MAaTOJIOTHUSIM.

JdeMoHcTpauuu

Tabmuubl u cxembl: «Kapuotun yenoBeka», «MeTolIbl U3YYEHUS] TE€HETUKU
yesioBeKay, «I'eHeTnueckue 3a001eBaHMsI YEIOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U aHAIA3 POJOCIOBHOI.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTuKkanuss W CEJIEKUUs. 3apOKACHUE CEJNEKIUMU W JOMECTUKAIUU.
Yuenne H. WM. BaBumoBa o IleHTpax mNOpouCXOXkKAEHUS U MHOTO00pa3us
KYyJbTYpPHBIX pacTeHui. Ponp cenekuuy B CO31aHMM COPTOB PACTEHHHM M ITOPOJ
#uBOTHBIX. CopT, mnopoaa, IITaMM. 3aKOH TIOMOJIOTHYECKHX DpSJIOB B
HaciaeACcTBeHHOW wu3MeHuuBocth H. WM. BaBunoBa, ero 3HadeHue s
CEJICKIITMOHHOM palOOThI.

MeTtoapl cenekIMOHHOW paboThl. VICKycCTBEHHBI OTOOp: MAacCOBBIM U
VIH/IUBUTY AJIbHBIN. DTanel KOMOMHAIIMOHHON CCJICKIIUU. HUctwiTanne
IpoU3BOAMTENICH MO TOTOMCTBY. OTOOp MO TE€HOTUNY C TOMONIBIO OIEHKU
¢dbeHoTuna NOTOMCTBa U OTOOP MO TEeHOTHUITY ¢ moMolIkio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ]  CEJEKIMOHHOM  paboThl.
PannanmoHHbIN 1 XUMUYECKUA MyTareHe3 Kak HCTOYHUK MYTAIUN Y KYJbTYPHBIX



¢opm opranusmoB. Mcnonb30BaHHE TEHOMHOTO PENAKTHPOBAHUS M METOJIOB
pexomOunanTHbIX JJHK 17151 momydenust ucxonnoro marepuana AJis CEeIeKIum.

[Tonyuenue HOJIUIIJIONIOB. BuyTpuBuaoBas ruOpUaAn3aIHs.
brnu3kopoAcTBEHHOE — CKpelmuBaHue, Wik UHOpuAMHr.  HeponctBenHoe
CKpeluuBaHue, win aytOopuauHr. ['ereposuc u ero npuuuHbl. Mcnosnab3oBaHue
rereposuca B cenekuuu. OtnanéHnas rubpuausamms. [Ipeomonenune Oecruionus
MEXBUIOBBIX THOPUOB. JIOCTHKEHUS CEJICKIIUNA PACTCHUHN U )KUBOTHBIX. «3e1éHas
Dpesonoyusy.

CoxpaHeHHE U M3y4YEHUE F'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUH U
UX JUKUX pOAMYEN JJIg  CO3JaHUsl HOBBIX COPTOB W TUOPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJIBTYp. /H3yuenue, coxpawenue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMEEHHBIX U NPOMbBICIO8bIX HCUBOMHBIX
8 Yensax YIVHUeHUs CYuecmeyiomux U co30anusi HO8blX NOpoo, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpUMeHeHUeM COBPEMEHHbIX Memo008 HAYUYHbIX UCCAe008aAHULL
nepeoosvix uoeti U NepcneKmuBHbIX MexXHOI02UM.

JdemoHcTpanumn

[Toptpersr: H. M. Basumos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuibl u cxembl: «LleHTpbI TPOUCXOXKIECHUS U MHOTOOOpa3us KyJIbTYPHBIX
pacTeHui», «3aKOH FOMOJIOTUYECKHUX PSOB B HACIEACTBEHHONM HN3MEHUYMBOCTHY,
«Metonpl cenexkuumy, «OtnanéHnas ruopuanzanusy, «Myrtarenes».

JlaGopaTopHasi padora «/3yueHrue copTOB KyJbTYypHBIX PACTEHUN U TOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEICKIIUN PACTEHUIN.

IIpakTnyeckas padora «lIpuBuBKa pacTeHHiD».

Ikckypcusi «OCHOBHbIE METOJbl U JOCTHXKEHHSI CEJIEKIMU PAaCTeHUl U
YKUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHILIUIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENIbHBI y4acTOK, B TEIUIMYHOE XO3SHCTBO, B Jab0OpaTopuio
arpOyYHHBEPCHUTETA UM HAYYHOTO LEHTPA)».

Tema 16. buorexHoiorust U CHHTETHYECKasA OMOJIOTHS

OOBEeKThI, UCMHOJb3yeMble B OHMOTEXHOJOTMH, — KIJIETOYHbIE U TKaHEBBIC
KYJBTYPBI, MHUKPOOPTraHU3MBl, 170:¢ XapaKTEpUCTHKA. TpagumonHas
OMOTEXHOJIOTHSI:  XJIeOOMEeUeHue, TMOIYyYEHUE KHUCIOMOJIOYHBIX IMPOJYKTOB,
BUHOAenne. MukpoOuonornyeckuii cunre3. OOBEKTbl MHKPOOHMOJOTHUECKHX
TexHonorui. [IpousBoacTBo Oenka, aMUHOKUCIOT U BUTAMHUHOB.

Co3nanue TEXHOJIOTMH U MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHHUSI TEHOMOB C LEJIBIO MOJYYEHUsI OPTraHU3MOB U X KOMIIOHEHTOB,
coJiepXaliiX He BCTPEYAroIUecs: B IPUPoAe OMOCUHTETUYECKUE MY TH.



Kierounasa unxeHepus. MeTonbl KyJIbTypbl KJIETOK M TKaHEW PACTEHUU U
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anuss U COMaTHUYECKHA
smOpuorere3. lcmonb30BaHWE TaruIOWIOB B CEJICKIUUA pacTeHuid. [lonyyenue
MOHOKIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHANIbHBIX U NOAUKIOHATbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKIus
SMIEKJIETOK U KIIOHUPOBAHHUE KUBOTHBIX. METO TpaHCIIAHTALUU SIEp KIIETOK.
Texnonozuu 0300po8enusl, KYIbMUGUPOBAHUS U  MUKDOKIOHATbHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOCOMHass W Te€HHasg WHKeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pekomOuHaHTHBIX JIHK. Co3z0anue mpanceennvix opeanuzmos.
JlocTmkeHrnss M = NEPCHEKTUBBI  XPOMOCOMHOM W TI'€HHOW  HH)KCHEPHH.
DKOJOrMYeCKHE U AITUYECKHUE TPOOJIEMbI T€HHOM WHKEHEPHUH.

Menuuuackue 6uorexnonoruu. [loctrenomnaas uudpoBas meauruaa. [TI11P-
JMAarHocTuka. MeTaOoJOMHBIN aHalu3, TEHOUEHTPUYECKUH aHajau3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. VICHOJIb30BaHHME CTBOJIOBBIX
kinetok. Taprernas Tepamust paka. 3D-OuommkeHepuss misg  pa3pabOTKu
(GyHIaMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3/IaHUs KOMILUIEKCHBIX
TKaHEW COYETAaHHEM TEXHOJIOTUH TPEXMEPHOTO OUONMPUHTHUHra U ckadhoaauHTa
JUISL PELIEHUS 3a/1a4 IEPCOHAIM3UPOBAHHON MEIULIVHBI.

Co3nanne BEKTOPHBIX BakKIMH C IENbi0 OOecredeHus: KOMOMHHPOBAHHON
3anThl OT Bo3Oynuteneit OPBU, yctaHoBieHHME MOJIEKYJISIPHBIX MEXaHHU3MOB
¢dbynkunonupoanusi PHK-congepkamux BUpYcOB, BBI3BIBAIOMIMX OCO0O OIMACHbBIE
3a00J1€BaHUs YEJIOBEKA U )KUBOTHbIX.

JdeMoHcTpauuu

Tabmump! u cxemsl: «lcnonp30BaHne MUKPOOPTaHU3MOB B MPOMBIIIEHHOM
IIPOU3BOACTBEY, «KieTouHas nHKeHepus», «I eHHass HH)KEHEpUs».

JlabopaTtopHnas pa6ora «/3yueHue 00bEKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «llonyyeHre MOJOYHOKUCIBIX TPOAYKTOBY.

JKcKypcusi «bUOTEXHONOTMA — BaKHEWINasi MPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE MPOU3BOJICTBO)Y.

11 KJTACC

Tema 1. 3apoxkaeHue W pa3sBUTHE IBOJIONMUOHHBIX MPEACTABJICHUH B
ounoJsioruu

OpomonyoHHas Tteopus Y. Jlapuna. Ilpennoceuiku BO3HUKHOBEHUS
napBuHU3Ma. JKu3Hb U Hay4dHas aestenpbHocTh Y. /[apBuna.

JIBrKy1Me CUITbl 3BOIOLMH BUAOB 110 Y. JlapBUHY (BBICOKAs MNHTEHCUBHOCTD
pPa3MHOXKEHHS OpPraHHU3MOB, HACJEACTBEHHAas HW3MEHYMBOCTb, Oopbba 3a
CYLLIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmiienne cuntetndeckor Tteopuu dBomonmu (CTD). HelTpanbhas
Teopust dBomonuu. CoBpeMEHHass JBOJIONMOHHAS  Owojorus. 3HAYCHUE
HBOJIIOLIMOHHON TEOPUH B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MHUPA.

JdeMoHcTpanuu

[Toptpetsl: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kiosse, Y. lapBun, C. C. UerBepukos, 1. U. lImansraysen, Jx. Xonnern, . K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBoil mnpupoasl (mo K. Jlunuerw)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanusm QopMupoBaHus
npucnocoOsieHnii 'y pactreHuii u kuBoTHbIX (mo Jlamapky)», «Kapra-cxema
mapupyta nytemectBus Y. lapeunay, «Haxonku Y. lapsuna», «®opmbl 60ppObI
3a cymectBoBaHuey, «lloponbr romy6eit», «MHoroobpasue KylbTypHBIX (GopMm
KarmycThl», «[lopoapl JOMANIHUX KUBOTHBIX», «CxemMa 00pa3oBaHuUsl HOBBIX BHUJIOB
(mo Y. J[apBuHy)», «Cxema COOTHOUIECHUS JABWXXYLIUX CHJ SBOJIOLHNY,
«OCHOBHBIE MTOJIOKEHUS CHHTETUYECKON TEOPUU IBOJIFOLIUNY.

Tema 2. Mukpo3BoIIOLMSA U €€ pe3yJabTaThl

[Tonynsuust KaKk 3JI€eMEHTapHas eIUHHULA 3BOJOLMH. COBpEMEHHBIE METO/IbI
OIICHKM TE€HETHYECKOro pa3HooOpa3usi W CTPYKTypbl momyisuui. M3meHeHue
reHooHa TOMYJSIMU KAaK 3JIEMEHTAPHOE 3BOJIOIMOHHOE SBJIEHUE. 3aKOH
reHeTudeckoro pasHoBecus JIx. Xapau, B. BaiinGepra.

DnemeHTapHble (AKTOPHI (IBIKYIIHE CHUJIBI) HBOJIONUU. MyTallMOHHBIN
nporiecc. KoMOuHaTtvBHass W3MEHUMBOCTh. Jlpeld TreHOB — ciydaiiHbIe
HEHAIpaBJCHHbIE W3MEHEHHs 4YacToT ajiened B nonymsauusax. Oddext
ocHoBatend. JIpgexm OymouLrouHo20 eopaviuika. CHudCceHue 2eHemuiecKko2o
pasnoobpazus: npuuunsl u cieocmeus. llposenenue s3gppexma Opeiigha 2enos 6
oonbwiux U manelx  nonyiayuax. Mwurpatmu.  M3omsums  momyssiuil:
reorpaguyeckas (IpoCTPaHCTBEHHAs ), OMoJIoTUYecKasi (PENpPOyKTUBHAS ).

EcrectBennbiii oTOOp — HampaBisoommi  (akTop 3BOMOIUUA. DOpPMBI
€CTECTBEHHOTO  OTOOpa:  JBMKYUIMHM, CTaOWIM3UPYIOLIUH, pa3pbIBAIOIIUN
(mm3pyntuBHbii). [lonoBoit or6op. Bo3HMKHOBEHHE U HBOJIOLHUSA COLHAIBHOTO
NOBEJECHUS KUBOTHBIX.

[Ipucnoco0neHHOCTh  OpraHU3MOB  KaK  pe3yibTaT  MHUKPOIBOIIOLHUU.
Bo3nukHoBenne — mpucrnocoOiieHuid y  opraHusmoB.  Apomopdoszsl U
uanoagantauuu. [Ipumepsl npucnocobsieHuil y opranu3mMoB: MOp(hOIOruuecKue,
¢uznonornueckue,  OumoxuMmMuyeckue,  moBeneHdeckue.  OTHOCHUTEIBHOCTH
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepunm u cTpykTypa. BumooOpaszoBaHue Kak pe3yJbTar
MUKpOsBOOIMU. M3omsmus — kimoueBod (aktop BugooOpazoBanud. [lytu u
CIIOCOOBI BUI000pa30BaHUS: AJITOTIAaTPUIECKOE (reorpaduueckoe),



CHMIIATPUYECKOE (3KOJ0THUYECKOE), «MTHOBEHHOE» (monUIUIONIU3anus,
rubpuanzanus). JJuTeabHOCTh 3BOTIOIMOHHBIX TPOILECCOB.

Mexanu3mbl HopMUPOBaHHS OMOIOTUYECKOTO Pa3HOOOpa3usl.

Ponb  »BONIONMOHHOM OWONOTMM B pa3pabOTKE HAYYHBIX METOJIOB
coxpaHeHus: Ouopa3zHooOpazusi. MUKPOIBOJIONMS M KOIBOJIOLMS Mapa3uTOB M UX
x03s51eB. Mexanu3mbl (POPMUPOBAHMS YCTOMUMBOCTH K aHTUOMOTUKAM U CIIOCOOBI
O0pBOBI C HEH.

JdeMoHcTpanuu

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

Tabmuubl 1 cxembl: «MyTanuMoHHasE H3MEHYUBOCTHY, «llomynsimonHas
CTpyKTypa Buaa», «Cxema nposiBieHus 3akoHa Xapau—BaitnOepra», «JIBmxkyiue
CHJIBI 3BOJIIOLUNY, «IKOJOTHYECKasi M30JSALUS MOMYJISIHUI CeBaHCKOU (hopemny,
«l'eorpaduueckass UM30ISAUMA  JIMCTBEHHUIIBI CHUOUPCKOW U JIMCTBEHHUIIBI
naypckoi», «llonmynsiMoHHbIE BOJHBI YUCIEHHOCTH XUIIHUKOB U )KEPTB», «Cxema
JEHCTBUSL ecTeCTBEHHOro otbopa», «Dopmbl OOpbOBI 32 CYIIECTBOBAHUEY,
«anycTpuansHell MenaHu3M», «KuBble uckomaemelie», «IIoKkpoBUTEIBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexaaromas OKpacka YKUBOTHBIX»,
«Duznonornueckue anantanuu», «lIprUcnocoOJeHHOCTh OpraHu3MoB U €€
OTHOCUTENBHOCTHY, «Kpurepuu Buna», «Buabl-aBoitHukun», «CTpyKTypa BUIa B
npupozae», «Crnocobsl BumooOpa3zoBanus», «I'eorpaduueckoe BHUI000pa3OBaHUE
TpEX BHUIOB JaHJBIIIEH», «IKOJOTHYECKOE BHI000pa30oBaHHE BHUAOB CHHHUIL,
«ITonumionael pactreHuit», «KamyctHo-peneunbiii THOPUI.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMKA HACEKOMBIX, Uydelia MTHIL U
3BEpeil ¢ mpuMepaMu pa3IMYHBIX NPHUCHOCOOJICHM, 4Yydesa NTUI U 3Bepe
pa3HBIX BHJOB, TepOapuu pacTeHWH OJM3KUX BHUAOB, O0OpPA30BABIIMXCS
pPa3TUYHBIMH CTIOCOOAMH.

JlaGopaTopnasi pabdora «BbisiBIeHHE HM3MEHUHMBOCTH Yy 0CO0€H OJHOTO
BUJIA).

Jlabopatopuass  padora  «lIpucmocobrenus  OpraHm3MOB U HX
OTHOCHTEIbHAs 11e1IeCO00Pa3HOCThY.

JlaGopaTtopnass pabGora «CpaBHEHHE BHUJOB MO MOP(HOIOTHUECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BOJIIOLNS U €€ Pe3yJibTAThI

Meroasl HM3ydeHHMs Makpol3BOIOUMHU. [lall€OHTOIOrMYECKHE  METOAbI
u3ydyeHus oHBomouud. llepexogHsie ¢GopMbl U (PUIOTCHETUYECKUE  PSAIbI
OpPraHU3MOB.

buoreorpaduyeckue metonbl u3ydeHus sBojtonuu. CpaBHeHue ¢Giopsl U
dbayHbl MaTepukoB U OCTpoBOB. buoreorpaduueckue ob6mactu 3emnu. Bupabi-
SHAEMUKHU U PEJIUKTHIL.



DOMOPHOJIOTHYECKUE W CPABHUTEIBHO-MOP(POIOTHUECKHE METObI U3YICHUS
BOMIONMM. ['eHeTHueckue MeXaHU3Mbl HBOJIOLMH OHTOT€HE3a W MOSIBICHUSA
HBOJIIOIIMOHHBIX  HOBIIECTB. ['OMOJOTMYHBIE W  AHAJOTMYHBIE  OPraHbl.
PyauMentapubsle  opraHbl W aTaBU3Mbl.  MOJEKYJISPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTUYEeCKME  METOJbl  M3YyYEHUsS]  SBOJIIOLUU.
['omonoruunapie TeHbl. COBpEMEHHBIE METOIBI MOCTPOSHUS (HUIOTCHETUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MyTalluX U 3BOJIIOLUS TEHOMOB.

OO61mue 3aKOHOMEPHOCTH (MpaBuiIa) dBOONUU. [Ipunyun cmenvl yHKyull.
HeoOpatumocTs 3BoonMu. AnanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLIMH.

JdemoHcTpanumn

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, ®. Mromnep, J. ['ekkenb.

Tabnuubl U cxembl: «DUIOT€HETUUECKUN sl JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3ydObie  smepb»,  «Cteronedansy,  «Puanodutey,  «CeMeHHbIE
nanopoTHUkn», «buoreorpapuueckue 30HBI 3eMin», «Jllpeii KOHTHUHEHTOBY,
«PenmukTery, «HadanmpHble CcTaguy SMOPHUOHANTBHOTO PA3BUTHSA TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJIOTUYHBIE OpraHe», «PyIUMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIE Ha0Opbl 4YEJIOBEKa MW IIUMIAaH3e», «l JaBHbBIE
HaIpaBJICHUS IBOIOIUNY, «O0IIHE 3aKOHOMEPHOCTH IBOJTFOITUNY.

O6opynoBaHue: KOJUICKIIUU, TepOapuu, MYJSDKH HCKOMAeMbIX OCTAaTKOB
OPraHU3MOB, MYJISIKA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. [Ipoucxo:kaenne U pa3BuTHE *KU3HHU HA 3emuie

Hayunple THIOTE3BI TPOUCXOXKICHUS KU3HM Ha 3emiie. AOWoreHes u
nancnepmusi. JJoHayyHble TPEACTABICHUS O 3apOKICHUM KU3HU (KPEALMOHU3M).
['MnoTe3a NOCTOSAHHOTO CaMO3apOXKICHUS )KU3HU U €€ onpoBep:keHue onbitamu .
Penu, JI. Cnasnnanuanm, JI. I[Tactepa. [IponcxoxkaeHue xu3HU U aCTPOOUOIIOTHSI.

OcCHOBHBIE JTallbl HEOPTaHUYECKOU SBOJIIOLUH. [Inanerapnas
(reooruueckas) SBOJMIONUSA. XHMHUYECKas »dBOJIONUSA. AOHOTSHHBIH CHHTE3
opraHnueckux BemectB u3 Heopranudeckux. Ombir C. Mumnepa u I'. HOpu.
OOpazoBanue mnoiauMepoB u3 MoHoMmepoB. KoamepBarHas rumnoreza A. .
Onapuna, Tunores3a nepBuyHoro oyiaboHa JIx. XomnaeitHa, reHeTUYecKasi TunoTe3a
I'. Ménnepa. Pubosumsr (T. YUek) m rumoreza «mupa PHK» VY. T'mnbGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKICTKH.

HUctopus 3emnu u MeroApl €€ wu3ydyeHus. MckomaeMble OpraHUYECKHe
octaTku. [eoxpoHonorus u e€ wMeroabl. OTHOcHUTeNbHAas W aOCOIIOTHAs
reoXpOHOJIOrus. [ €0OXpOHOJIOrnYecKast MKaja: 30Hbl, 3pbl, IEPUOJIBI, STOXHU.



HauvanwpHble sTambel opranudeckou 3Bosirounu. [losiBiieHME W 3BOJIOLIHS
MEPBBIX KJIETOK. JBOMIONUA MeTaboim3Ma. BO3HUKHOBEHHE TEPBBIX SKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHbIE OMOTIIEHKN KaK aHAJIOT MEPBBIX HA 3eMJje COOOIECTB.
Crpomaronutsl. [IpokaproTsl U 3yKapHUOTHI.

[Tpoucxoxaenue 3ykapuoT (CuMOUOreHe3). IBOIOIMOHHOE MPOUCXOKICHUE
BUPYCOB. [IpoucxoxkneHne MHOTOKJIETOUYHBIX OPraHUM3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYHIT MHOTOKJIETOUYHBIX OPTraHU3MOB.

OCHOBHBIE 3Tallbl 3BOJIOLMU BbICIIUX pacTeHUud. OCHOBHBbIE apoMOpPGO3bI
pactenud. Beixon pactenuit Ha cymy. [losiBieHHeE CHOpPOBBIX pPACTEHUH W
3aBoeBaHME UMM cymu. CeMeHHble pacTeHus. [IpoMCXoKIeHHE IBETKOBBIX
pacTeHUU.

OCHOBHBIC 3Tallbl SBOJIONHMH >KABOTHOTO Mupa. OCHOBHBIE apoMOPGhO3bI
*KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKU3Hb B BOAE. DBOIIOLHUS TO3BOHOYHBIX.
[Ipoucxoxaenne ampuoduii n pentunuil. IlpoucxoxneHve MIECKONUTAIOMIUX U
nturl. [lpunnun xmoueBoro apomopdosa. OcBoeHHe OECMO3BOHOYHBIMU U
MO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3emMie IO dpaM M MEepUodaM: apxeu, MpPOTEPO30il,
najgeo3or, Me3030M, KkaiWHo3ou. OOmas XapakTepucThka KiIumaTa u
reojorndyeckux npoueccoB. [losiBiieHME WM pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: €ro yCIOBUS U BIIUSIHAE HA Ta30BBIN COCTaB aTMOC(EpHI.

MaccoBble BBIMUPAHHUS — SKOJIOTMYECKHE KPU3UCHI Ipouuioro. IIpuunHel u
CJIEACTBUSI MAacCOBbIX BbIMHpaHHIl. COBPEMEHHBIN SKOJOTHMYECKUNA KPHU3HC, €r0
ocobenHocTtH. [Ipobaema coxpaneHust 6nopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cuctema opraHudeckoro mupa. IlpunHnumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE IPYTIIbI OPraHU3MOB.

JdeMoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnamnanuanu, JI. ITactep, . 1. Meunukos, A. W.
Omnapun, /x. Xonzaeitn, I'. Mémnep, C. Muinep, I'. FOpu.

Tabmuibr u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa mo
U3YUYEHUIO CaMO3apOoxAeHUs Ku3HW», «Cxema ombita C. Mumiepa, I'. IOpuy,
«JTambl  HEOPraHWYECKOW  »Bomouum», «l'eoxpoHonorumyeckas  MKaiay,
«HauanpHble 3Tanbl OpraHUYeckoi 3Boonumn», «Cxema o0pa3oBaHUsl PYKapHOT
nyTéM cumoOnoreHeza», «Cucrema XKUBOW TpHUPOAbD», «CTpoeHHue BHpYyCay,
«Apomopossl  pacreHuit»y, «PuHHOGUTHY, «OTHOKIETOUYHBIE BOJOPOCIHY,
«MHoroxkiierounsle Bogopocin», «Mxwu», «llanmopotHukm», «l'oocemMeHHbIe
pactenus», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTHS KUBOTHOIO
Mupay, «ApoMopdo3bl KUBOTHBIX», «lIpocreiimmey, «KUIIEUHOMOTOCTHBIEY,
«IInockue 4yepBUY, «YnenucroHoruey, «PBIOBIY, «3eMHOBOJIHBICY,



«IIpecmbikaromuecs», «lItuuppy, «Muekonuraromue», «Pa3Buthe Xu3HU B
apXxeuckou spe», «Pa3BuTHe )XU3HU B POTEPO30MCKOMN 3pe», «Pa3BuTne Ku3HU B
IaJIC030MCKOM 3pe», «Pa3BuTne KU3HU B ME3030MCKOU 3pe», «Pa3BuTue Ku3HU B
KaitHO30MCKOM 3pe», « COBpeMEHHAasl CUCTEMa OPraHUYECKOTO MUPaAy.

O6opynoBanue: repObapuu pacTeHU pa3IUYHBIX OTAEJIOB, KOJUICKIIMH
HAaCEKOMBIX, BJIQXKHBIE MTpenapaTsl KUBOTHBIX, PAKOBHUHBI MOJIIIOCKOB, KOJUIEKIUN
UTJIOKOXKUX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, 4Yydejla IMTHLl W 3BEPEW,
KOJUIEKIIMM OKAMEHEJIOCTEN, IMOJE3HBIX HCKONMAEMbBIX, MYJSIKU OpPraHUYECKUX
OCTaTKOB OPraHU3MOB.

BupryanbHasa  sa0oparopHas padora «MoaenuMpoBaHUE — ONBITOB
Munnepa—tOpu o u3yueHuto abMOreHHOro CUHTE3a OPraHuYeCKUX COSIUHEHUN B
HNEPBUYHOI aTMochepe».

JlabopaTtopHasi paGora «/3yueHue W omMcaHHWE HCKOIAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3ydyeHue OCOOCHHOCTEH CTPOCHHS PACTEHMIA
Pa3HBIX OTAEIIOB).

IIpakTuyeckas padora «/3yueHne ocoOEHHOCTEN CTPOEHHS MO3BOHOYHBIX
YKABOTHBIX ).

Tema 5. IIpoucxoxaeHue 4eJ0BeKa — AHTPONOIeHe3

Paznensl u 3amaun anTponosiornu. MeToasl aHTPONIOJIOTHH.

CraHOBIEHUE NPEICTABICHUNA O MPOUCXOXKICHUU 4esOBeKa. PemurunosHeie
B033peHns. COBpEMEHHBIE HAYYHBIE TEOPHH.

Cx0AcTBO yenoBeka ¢ KUBOTHBIMH. CHCTEMAaTUYECKOE MOJIOKEHUE YETIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTENIBHO-
MOpPQOJIOTUYECKHE, AMOPHOTIOTUYECKHE, (bU3H0I0T0-ONOXMMHUIECKHE,
noBegeH4Yeckue. OTIIMYKS YeIOoBeKa OT KUBOTHBIX. IIpsIMOX0XKI€HHE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE I'OJIOBHOTO MO3ra U BTOPOW CUTHAJIbHOU
CHCTEMBI.

JiBuokymie cuiibl (pakTophl) aHTpONOreHe3a: OMOJIOTUYECKUE, COLUaIbHbIE.
CooTHol1ieHrne OMOIOTMYECKUX U COIIMAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaJMM AHTPOINOreHe3a. PaHHHE 4YenoBeKOOOpa3HbIE 00€3bsSHBI
(IPOKOHCYJIBI) M paHHUE IMOHTUIBI — O0IIUE MPEJKH Y€JIOBEKOOOPa3HBIX 00€3bsH U
JIroied. ABCTPAJIONIUTEKU — JIBYHOTHE MPEIKHU JIIoAeH. UeloBEK yMEblil, NepBbIe
U3TOTOBJICHUs OpYAuN TpyzAa. YesloBeK NMpAMOXOAAIMN U NIEPBbIM BBIXOJ JIOJAEH
3a mpenenbl  Adpuxku. YemoBek relmenbOeprckuii  — - 00mMiA  TPENOK
HEaHIEPTaJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YeloBeK HEaHAECPTAIbCKUN
KaK BHUJ JIFOJECH XOJIOOHOTO KiauMarta. YenoBeK pa3yMHbI COBPEMEHHOIO THIIA,
JIEHUCOBCKUM 4YEJIOBEK, OCBOCHHE KOHTMHEHTOB 3a mpeaenamu Adpuku.
[TaneoreneTrka 1 najeoreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEeHHBI OTOOpP B MOMYJNSLMIX
yenoBeka. MyTaunoHHBIA mpouecc U nojgumophusm. [lonmynsiuoHHbIE BOJHBI,
npeiid reroB, murpanus U «3GQeKT ocHOBATENS» B MOMYNIALUIX COBPEMEHHOTO
4eJI0BEKa.

Yenoseueckne pacel. [loHarne o pace. bonemme pacel: eBporneouHas
(eBpasmiickasi),  aBCTpajo-HErpouJHAs  (PKBATOpHAJbHAs),  MOHTOJOHWIHAsS
(a3maTcko-aMepuKaHCKas). Bpems M myTu paccelieHHsl 4YejoBEeKa IO IUIAHETE.
EnuncTBO  4yemoBedecknx — pac. HaydHas  HECOCTOATENBHOCTH — pacu3Ma.
[Tpucroco0IEHHOCTh 4YENOBEKAa K pa3HbIM YCIOBUSAM OKpYXaloIIeW Cperbl.
Bnusitaue reorpaduueckoit cpenbl u apedida reHoB Ha MOPQOJIOTHIO U
(bu3HMONOTHIO YeJIoBeKa.

MexauciuminHapaple  MeToabl B (usmyeckodt  (OMOJIOTHYECKOM)
AHTPOIIOJIOTMM.  OBOJIIOLIMOHHAsA ~ QHTPOIIOJIOTMS W MAJICOAHTPOIIOJIOT U
YeJIOBEUECKUX INOIYJSUui. bruoconnanpHble HCCIENOBaHUSA NPUPOIBI YEIIOBEKA.
HccnenoBanue KOBOMIOIMUHI OMOIOTHYECKOTO U COIIMAIBHOTO B YETIOBEKE.

JdemoHcTpanumn

[Toptpersr: Y. {apBun, JI. JIuku, . 4. Pornnckuii, M. M. I'epacumos.

Tabnuupe! 1 cxembl: «MeTobl aHTPOIIOJIOTUNY, «I 0JIOBHOM MO3I YelIOBEKay,
«YenoBexkooOpa3Hble 00€3bsAHb, «CKeleT YeIoBeKa M CKeJleT IIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MBbI», «J[BHKYIIUE CUIIBI aHTPOIIOT€HE3a», « DBOJIOLIMOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «YenoBek  ymensli», «Yenosek
NPAMOXOIINNY, «JleHncoBckuii yenoBek» «Heanaepranbiby, « KpoMaHbOHIIBDY,
«IIpenku uenoBeka», «ITalbl HIBOJIIOLUY YEJIOBEKa», «Pacel yenoBekay.

OOopynoBaHue: MyJSKM  OKAaMEHENOCTEeH, NpPeaIMETOB MaTepUabHOU
KyJbTypbl TpPEIKOB 4YeJOBEKa, penpoiaykiuu (pororpaduu) KapTuH C
MU(DOJIOTUYECKUMU U OHOJCHCKUMHU CIO)KETaMU TPOUCXOXKICHHUS YEJIOBEKa,
(otorpaun HaX0JOK UCKONIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YEJIOBEKA, MOJIEIb
gyeperna 4YejloBeKa M 4Yepena IIMMIIAH3€, MOJENb KHUCTH 4YEJIOBEKa WU KHUCTH
HIMMIIAH3€, MOJEIIA TOPCa MPEAKOB YEIIOBEKA.

JlaGopaTtopnas pabora «l3yueHue ocoOeHHOCTEH CTPOCHHsI CKeleTa
YEJIOBEKA, CBA3aHHBIX C MPSIMOXO0XKICHUEM.

IIpakTH4yeckas padora «/3ydyeHue 3K0JIOrMUECKUX aJanTalui 4YeJIOBEKay.

Tema 6. Dkojsiorusi — Hayka 0 B3aHMOOTHOIIEHHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CUCTEM C OKPY:KaKILel cpeaou

3apoxaeHue U pazBuTHe 3kojioruu B Tpynaax A. ['ymOonbara, K. @. Pynse,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun
9Ko0ruu. CBs3b DKOJIOTUU C APYTUMU HAYKAMHM.



Metoapr skonoruu. IloneBbie HaOMIOACHMS. DKCIEPUMEHTBHI B SKOJIOTHH:
OpuUpojHble U JabopartopHble. MonaenupoBaHUE B IKOJOTUA. MOHUTOPHHT
OKPYKaIOIIEH Cpebl: JTOKATBHBIN, PETHOHATBHBIN U TII00ATHHBIN.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM i1 YEJIOBEKa. DKOJOTMYECKOe
MHPOBO33pPEHNE KAaK OCHOBA CBS3€M 4enoBe4eCcTBAa € Npupoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIbTYPbI M IKOJOTMYECKOM I'PAMOTHOCTH HACEJICHUS.

JdemoHcTpanumn

[Toptpetsi: A. I'ym6onsar, K. ®@. Pynbe, H. A. Cesepiios, O. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Metoasl skonorun», «Cxema
MOHHUTOPHUHIA OKPYKAIOLIEN CPEIBDY.

JlaGopaTopHuasi padora «3yuenue METOJIOB DKOJIOTUYECKUX
HUCCIIEI0BaHUI.

Tema 7. Opranu3mMsbl U cpeaa OOUTAHUSA

Okonorudeckue (akTopbl U 3aKOHOMEPHOCTH uX AeiicTBus. Knaccudukanus
IKOJIOTUYECKUX (HAaKTOPOB: abMoTHUECKUEe, OMOTUYECKUE, aHTponoreHHbIe. O01me
3aKOHOMEPHOCTH JeWCTBHUS 3Kojormueckux (axrtopos. IlpaBuno munumyma (K.
[lnpenrens, ). JIu6ux). TonepaHTHOCTb. DBPUOWOHTHBIE W CTEHOOMOHTHBIC
OpraHU3MBl.

Abuotnyeckue ¢akropbl. CBeT Kak sKonoruueckuid akrop. [eiictBue
Pa3HBIX YYAaCTKOB COJIHEYHOI'O CHEKTpa HA OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUl M >KUBOTHBIX II0 OTHOWIIEHWIO K cBeTy. CHUrHajibHass poJib CBETA.
DOTONEPUOIU3M.

Temneparypa kak »skojoruueckuii (akrop. JledicTBue TeMmreparypbl Ha
opranu3Mmsbl. [1oMKHIOTEpMHBIE 1 TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocth kak sxosiormyeckuii dakrtop. IlpucrnocobneHuss pacTteHuil K
nojJiep>KaHuio0 BojHOro Oananca. Knaccudukamus pacTeHUN MO OTHOUIEHUIO K
Boje. [Ipucnoco0nenns KUBOTHBIX K U3MEHEHHUIO BOJJHOTO PEXHUMA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
ryOMHHas  TOANOYBEHHAs,  BHyTpuopraHu3zMeHHas.  DU3HKO-XUMHYECKHE
0COOEHHOCTH cpea oOuTaHus opraHu3moB. llpucnocoOiieHus OpraHu3MOB K
JKW3HU B Pa3HbIX Cpeaax.

buonornyeckuie put™mbl. BHemiHne W BHyTpeHHHE pPUTMBL. CyTOUHBIE U
rOJUYHbIE PUTMBL. [IpHcrnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHUSIM
YCIIOBUU KU3HU.

Kusznennsie @opmbl opranu3MoB. [loHsiTue o0 JKHU3HEHHOW (Qopme.
KuszneHnHbie POpMbI pacTeHU: 1EePEeBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHUE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBIC (OPMBI >KUBOTHBIX: THAPOOMOHTHI,
re00OHUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOCHUS U 00pa3a KU3HHU.

buotnueckue (bakTopsI. Bunet  OMOTHMYECKMX ~— B3aMMOJICHCTBUIL:
KOHKYPEHIUSI, XUIIHUYECTBO, CUMOUO03 U ero gopmel. [lapazutusm, koomnepanus,
MyTyaJIn3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxjaeOHn4YecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tommyeckue, (¢opuyeckue, Gadbpuueckue). 3HAUYCHUE
OMOTUYECKUX B3aUMOJICHCTBUN Il CYIIECTBOBAaHUS OPTraHU3MOB B Cpelie
obutanus. [I[pyuHIIMT KOHKYPEHTHOTO UCKIIFOUCHUSI.

JdeMoHcTpanuu

Tabmuubl U cxembl: «IKonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHUE TPYIIIbl )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEeIIOKpOBHbIE
KUBOTHBIE», «XOJOAHOKPOBHBIE 3KUBOTHBIEY», «DU3MOIOTHUECKHE aJanTaluu
KUBOTHBIX», «Cpenbpl o0OMTaHUS OpraHu3MoB», «buonornueckue pUTMBIY,
«Kuznennole  Gopmbl  pactenmity, <« KuzHeHHbIe  (OPMBI  KHUBOTHBIXY,
«IKOoCHCTEMA MIMPOKOJIUCTBEHHOIO Jieca», « IKOCUCTEMa XBOMHOrO Jsecay, «llenu
NUTaHUs», «XulHudecTBoy», «llapasutusm», «Konkypenuus», «CumoOunosy,
«KommeHcanmzmy.

O6opynoBanue: repbdapud pacTeHUW M >KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIUSHUIO PAa3UYHBIX SKOJOTHYECKUX (PAKTOPOB, TepOapuu CBETOMHOOMBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIOOWBBIC, TCHEIIOOWBBIC U
TEHEBBIHOCJIMBBIC KOMHATHBIC PACTCHUS, repOapuu U KOJUICKITUU TEIJIOTIOOUBHIX,
3UMOCTOMKHNX, MOPO30yCTOMUMBBIX PACTCHMM, Uydena NTHUIl U 3Bepei, repdapuu
pacTeHuii, OTHOCAIIUXCA K rurpodurtam, kcepoduraM, Me3opuTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYII, KOJUIEKIIMU KUBOTHBIX, OOUTAIOMINX B Pa3HbIX Cpelax,
repOapuu W KOJUICKIIMM PACTeHWW U SKUBOTHBIX, OOJAJAIONIMX YepTaMu
MIPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHCHUSIM YCIOBUW KU3HM, repObapuu u
KOJUICKIIMM PACTEHUN U >KUBOTHBIX PA3JIMUHBIX KU3HEHHBIX (POPM, KOJUICKIIUU
YKUBOTHBIX, YUYaCTBYIOIIUX B Pa3IMUHBIX OMOTUYECKUX B3aUMOICHCTBUSIX.

JlabopaTtopnasi padora «BpIsiBIEHHE TPUCTIOCOOTICHU OpPraHU3MOB K
BIIMSIHUIO CBETAY.

JlabopaTtopnasi padora «BrisiBIeHHE MNPUCTOCOOJICHUI OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlaGopaTopnasi paGora «AHATOMUYECKHE OCOOCHHOCTH pACTEHUU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dxoy10rusi BUAOB U MOMYJIANMM

OKOJIOTUYECKUE  XapaKTEPUCTHKU NOMYJIALINH. [Momymsimuss ~ Kak
Oounonoruyeckas cucrema. Poib HEOJHOPOAHOCTU Cpelibl, GU3HUECKUX OapbepoB U
0COOEHHOCTEN OMOJOruu BUIOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyJysiiiuid. OCHOBHBIE TIOKa3aTEIW MOMYJSIUU: YHUCIEHHOCThb, IUIOTHOCTb,



BO3pDaCTHAasT M IIOJOBasi CTPYKTypa, POXKIAAEMOCTb, MPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALUA.

Dkosioruyeckas CTpykrypa nonyssinqud. OueHKa YUCIEHHOCTU MOMYJISILHHY.
JlnHaMuKa momyJisiiuyd U €€ peryianvs. bUOTHUYECKUA MOTECHIMA TOIMYJISALUHN.
MopenupoBaHue IMHaMUKA NOMyJIsiuuK. KpuBble pocTa YUCIEHHOCTH MOMYJISLINH.
KpuBbie BbpKMBaHMs. Perynsiusi 4YMCICHHOCTH MONYJSUUN: poiib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT INIOTHOCTU. JKOJIOTUYECKHUE CTPATETUH BUIOB (I- U
K-cTparerun).

[Tonarue o0 sKkojorMueckod Huie Buaa. MectooOutanue. MHoOroMepHas
MoJenb dKosiornyeckon Humm Jx.M. XaruynHcoHa. Pa3Mmepbl 3KOJI0TMYECKOU
HuM. [loTeHnmanpHas u peanr3oBaHHAs HULIU.

Bun xak cucrema nomyisuuid. Apeanbl BUJIOB. Buabsl M UMX KU3HEHHbBIE
CTpaTeruu. JKOJIOTHYECKHE SKBUBAJIEHTHI.

3aKOHOMEpPHOCTHM TOBEJEHUS W MHrpaluid KUBOTHBIX. buonormyeckue
VHBA3UU YyKEPOJHBIX BUJIOB.

JdemoHcTpanumn

[Toptper: k. . XaTunHCOH.

Tabmuubl U cXeMbl: «IDKOJOTHYECKHUE XaPAKTEPUCTUKU MOMYJISLHN,
«IIpocTpaHcTBEHHass  CTpyKTypa  HoOmyasiuum», «Bo3pacTHble  NHpamMuabl
nonyisiiun», «CKOpOCTh  3aceleHusi IOBEPXHOCTU 3eMJIM  Pa3IMYHbIMU
opranuzmMammn», «Moaens 3kosmornueckor Humm J[x. M. Xatunaconay.

O6opynoBanue: repdapun pacTeHUM, KOJJIEKIIUU KUBOTHBIX.

JlaGopaTtopnasi  pabora  «IIpucnocoOneHuss ceMssH pacTeHUH K
pacCeseHUION.

Tema 9. Jxosorust coodmecTB. IKOJIOTHYECKHE CHCTEMBI.

CoolmiectBa opranu3moB. buoneno3 u ero crTpykrypa. CBsizu MeEXIy
OopraHu3Mamu B OMOLIEHO3E.

Dkocuctema kak oTkpbiTas cuctema (A. Jx. Tencnu). DyHKIIMOHAIBHbBIE
OJIOKM OpPraHW3MOB B DKOCHUCTEME: MPOAYIEHThI, KOHCYMEHTBHI, PEIyICHTHI.
Tpoduueckne ypoBuu. Tpoduueckne menum u cetn. AOUOTHYECKUE OJIOKU
skocucteM. [1ouBbl U Wikl B 3kocucTemMax. KpyroBoport BEwIECTB U MOTOK 3HEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeauM  JKOCUCTEMBbl. buomMacca u  mpoayKuws.
DKOJIOTUYECKHE MUPAMU/IBI UCell, OMOMACChI 1 SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Dunykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIECTB — Cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UX IMPUYMHBL. AHTPONOrE€HHbIE BO3JCUCTBUS Ha
cykueccuu. Knumakcnoe coobiiectBo. buopasnoodpasue u noaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTONUMBOCTH COOOIIECTB.



[Tpuponnbie 3x0ocUCTEMBI. JKOcUcmeMbl 03Ep U pex. IKocucmemuvl Mopet U
oxeanos. Ixocucmemvl MyHOp, 1€Co8, cmeneu, nyCcmoltb.

AHTpONOreHHbIE HKOCUCTEMBI. ArposkocucTteMa. ArpoueHos. Pazmuuus
MEXIy aHTPOIIOT€HHBIMU U MPUPOTHBIMHU 3KOCHCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. [opojackas
dropa u ¢dayna. CuHaHTpomm3aius TOpOACKON dayHbl. buonormyeckoe u
XO3SIIICTBEHHOE 3HAYCHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
skocuctemax. Ponb kackaonoco sgpghekma u 6udos-30uhpukamopos (Kirouesvix
61008) 8 (YHKYUOHUpOBaHuu 3Kocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKTY
CMEXXHBIMH 3KOCUCTEMAMH. Y CTOMYMBOCTb OPTAaHU3MOB, IMOIMYJSLUN U S3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmol 8030elicmeusi  3a2psA3HeHUll  PA3HbIX Munos Ha
cybOpeaHu3MeHHOM, OP2aAHUIMEHHOM, NONYIAYUOHHOM U IKOCUCTMEMHOM VPOBHSX,
OCHOBbl ~ IKOJIO2UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B8030€UCMEUSL.
MeTom0a0THss MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX YIKOCUCTEM.

JdemoHcTpanumn
[Toptpert: A. JIx. Tencnu.
Tabmuubt u  cxembl:  «CTpykrypa  OuoueHo3a»,  «DKOCUCTEMA

IIMPOKOJUCTBEHHOTO Jecay, «DKOCHCTEMAa XBOWHOIO Jiecay, «OyHKIHOHAIbHBIC
IPYIIIBl OPraHU3MOB B 3KOcCHUCTEME», «KpyroBOpoT BEIIECTB B 3KOCUCTEMER,
«enu nutanus (macTOUIIHAS, JETPUTHAS)», «DKOJIOTHYECKas TUPAMHIA YUCEID,
«Jkonoruyeckas nupamuga OMOMacCh), «IKOJIOTHMUEcKas MUpaMuia SHEPTUNY,
«O0pazoBanue O6osiotay, «IlepBuunas cykueccus», «BoccTaHOBIIEHHE Jieca MOce
nokapa», «JKocucreMa 03epa», «ArporeHos3», «KpyroBopoT BeHIECTB M MOTOK
SHEPruM B arpoueHose», «[Ipumepsl ypoosKocucTeM.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydelia MTHIL U
3Bepeil, repdapuu KyJbTypHBIX M JUKOPACTYIIUX PACTEHUH, aKBApUYM KaK MOJIEIb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypO0O3KOCHUCTEMBDY.

JlaGopaTopnas paGora «lI3yuenue pa3zHOOOpa3usi MENKHX TMOYBEHHBIX
YIEHUCTOHOTHUX B PA3HBIX SKOCUCTEMAX.

IKCKYpcUsi «IKCKYpCHs B TUIMYHBIN OnoreoieHo3 (B ayOpaBy, Oepe3HsK,
€JIbHUK, Ha CYXOJIOJIbHBIM UM IOMMEHHBIN JIyT, 03€p0, O0JI0TO)».

IKCKYpcUsi «IDKCKypCUsS B arpo’KoCHUCTeMy (Ha MOJe WU B TEIIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buochepa — obmierianerapHass o0ojiouka 3eMJM, TJI€ CYILIECTBYET WIIU
CylLIeCTBOBaJIa >kM3Hb. Pa3BuTHe mpencraBieHuit o 6uocdepe B Tpynax . 3rocca.



VYuenue B. U. Bepnaackoro o 6mocdepe. Ob6mactu 6mocdepsr u e€ coctas. XKupoe
BEIIECTBO OHOc(hepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cyliecTBOBaHus Ouocdepsl. OcodeHHOCTH Onochepsl Kak
ro0anbHON 3KOCUCcTEMBI. JlnHaMudyeckoe paBHOBecue B Onochepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE LUKIbI (yriepoaa, a3oTa). PUTMHUYHOCTD sIBIIEHUM
B Ouocdepe.

3oHanbHOCTh Ouocheprl. I[lonsitTue o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U IIUPOKOJUCTBEHHBIE Jeca, CTeH, CABAaHHBI,
NyCTBbIHU, TPOIMYECKHUE JIeca, BICOKOTOphs. Kirmar, pacTUTENbHbIN U )KMBOTHBIN
MUp OMOMOB CYIIIH.

CrtpykTypa u QyHKIHS )KUBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHIIMAIa 1
ounocdepHbIx QyHKIUHA.

JdeMoHcTpanuu

[Toptpetsl: B. U. Bepuanackuii, 3. 31occ.

Tabmumpr u cxemsl: «I'eocdepst 3emnn», «KpyroBopor azora B mpupome»,
«KpyroBopoT yrimepoma B mpupoae», «KpyroBopoT Kuciopoga B TpUPOIEY,
«KpyroBopoT Boabl B mipupoje», «OCHOBHbIE OMOMBI Ccymny, «Knmmatudeckue
nosica 3emnn», «TyHapay», «Talray, «Cmemanneiii aec», «LIupokoancTBEHHBIM
aecy, «Crenby, «CaBanHay, «IlycTeiHsay, « Tponuueckuii nec.

O6opynoBanue: repbapun pacTeHUI pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YennoBek u OKpy:xawias cpeaa

DKOJIOTMUECKHE KPU3UChl M MX MpUYMHBL. Bos3nelicTBue uyenoBeka Ha
ouocepy. 3arpszHeHHe BO3AyIIHOW cpenabl. OxpaHa Bo3ayxa. 3arps3HeHUE
BoAHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymienne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue Kiumara.

AHTpPONOreHHOE BO3JEHCTBHE HA PACTUTENBHBIN U KUBOTHBIM Mup. OxpaHa
pacTUTENBHOTO W JKUBOTHOTO MHUpa. OCHOBHBIE NPHUHIMIBI OXPaHbl MPUPOJIBI.
Kpacaeie xHuru. Oco0o oxpansemble mnpupoanbie Ttepputopuu (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TAPKU.

OCHOBHBIC TPHUHIIUIBI YCTOMYMBOTO PA3BUTHSI YEIOBEYECTBA WU TPUPOJIBI.
PannonanbHoe  MPUPOAOIONIB30BAaHME M COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpazus 3eminu. OOIIME 3aKOHOMEPHOCTH TJIOOATBHBIX 3KOJIOTMYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TOCIECTBUA.

Pa3Bute METOMOB MOHUTOPHWHTA Pa3BUTHS OIMACHBIX TEXHOTEHHBIX
nporeccoB. Cucmemuvle uccieoos8anus nepexooa K pecypcocbepezaroujei u
KOHKYDEeHmOoCcnocooHou snepeemuxe. buonoeuueckoe paznoobpasue u buopecypcaoi.
Hayuonanvnvlie ungopmayuonnvie cucmemsol, obecneyugarowjue 0ocmyn K
uHgopmayuu no  COCMOAHUIO OMOENbHbIX 6U008 U 3Kkocucmem. (OCHOBbI



9Kopeadburumayuy dKocucmem U cnocobos 060pbOLI ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpyxkyus mopckux u nazemHuvIx d9KOCUCTEM.

JdemoHcTpanumn

Tabmuubl  w  cxembl:  «3arps3HeHue  aTMocdepbl»,  «3arps3HeHue
ruapocdepbl», «3arpsiHeHre 1ouBb», «llapHukoBeIil  AddexkT», «Ocobdo
OXpaHseMbIe TIPUPOTHBIC TEPPUTOPHUIY, «MOJEH yIpaBIsIEMOTO MUPAY.
O6opynoBanue: ¢oTorpaguu OXpaHSIEMbIX PACTCHHU W >KUBOTHBIX KpacHoi
kHuru Poccutickoi @eneparuu, KpacHoil KHUTH perHoOHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BHUOJIOTUN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

[Inanupyemsble pe3ynbTaThl ONMPAIOTCS HA BeAyliue IeJieBble YCTAHOBKH,
OTPaXKaroIe OCHOBHOM, CYIIIHOCTHBIM BKJIaJ M3y4aeMOH IPOrPaMMbI B PA3BUTHE
JUYHOCTH OOYYAIOIIMXCS, UX CIIOCOOHOCTEH C HCIOJIb30BAaHHEM OOOPYIOBAHUS
1eHrpa «Touka pocray.

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
00yJalmMMHUCI TporpaMM cpeaHero oOmero o0pa3oBaHUs: JUYHOCTHBIE,
MeTaIpeIMETHbIE U TIPEIMETHBIE.

B cTpykType NTMYHOCTHBIX Pe3yJIbTaTOB OCBOEHUSI IPOrpPaMMbl 1O OUOJIOTUU
BBIJICJICHBI CIICAYIOIINE COCTABJISIONINE: OCO3HAHHE O0YJaIONUMUCS POCCUUCKON
rpakIaHCKOW UJACHTUYHOCTH — FOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOONpEACICHUIO, Hanuuyue momueayuu K OOydeHUIO  OHMOJIOTHH,
yeneHanpasieHHoe paszeumue BHYTPEHHHUX YOEXKIEHUW JMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEM W HMCTOPUYECKUX TPATUIIMNA Pa3BUTHS OHOJOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUaIOUXCS PYKOBOACTBOBATHCSA B CBOEH
JEATEIIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO0  O0pa3oBaHUs, Haauyue  HNPABOCO3HAHUS  DKOJOTUYECKOU
KYJIbTYPBI, CHOCOOHOCHU CMABUMb €T U CTPOUTH KMU3HEHHBIE MJIaHBbI.

JIM4HOCTHBIE Pe3yJbTaThl OCBOCHUS MPOTPAMMBI TI0O OMOJIOTHH JTOCTUTAIOTCS
B CIWHCTBE YYEOHOW M BOCIHUTATEIHLHON JEATETLHOCTH B COOTBETCTBHH C
TPaJAULIMOHHBIMU POCCUHUCKUMH COLIMOKYJIbTYPHBIMU, UICTOPUYECKUMU U JYyXOBHO-
HPaBCTBEHHBIMU ILIEHHOCTSIMHU, NMPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMu
MOBEJACHUSI U CIOCOOCTBYIOT MpOILIECCaM CaMONO3HaHUsS, CaMOBOCIUTAHUS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEH TMO3UIMU JHYHOCTH, NATPUOTH3MA U
YBaXKEHUS K 3aKOHY W MPABOIOPSAJKY, YETOBEKY TpyJa U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KE€HHsI, OCPEKHOIO OTHOIIEHUS K KYJbTYPHOMY HAcCleIui0 U
TPpAAULMSAM MHOTOHAIMOHAIBLHOTO Hapona Poccuiickon dDenepanuu, MpUPOIE U
OKpYXarollen cpeae.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHS ydeOHOTro mpeamera «buomorusy
JOJDKHBI OTPakaTh TOTOBHOCTh M CITOCOOHOCTH 00YJArOIINXCsl pYKOBOJCTBOBATHCS
chOpMUpPOBAaHHOW BHYTPEHHEH TO3UILIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJAEHUH, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIEeCTBa, PACIIUPEHUE KU3HEHHOTO



ONBITa U OMbBITA JEATEIBHOCTH B MPOIECCE peal3allii OCHOBHBIX HalpaBICHUN
BOCIIUTATENBHOU IESITEILHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:ka1aHCKOr0 BOCTIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTHUTYIIMOHHBIX MpPaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JAEATEIBHOCTH MpPU CO3JIaHHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M TMO3HABATENIbHBIX 3a/1a4, BHINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIICHUIO K
SIBJIEHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YUYUTHIBATH B CBOUX JEUCTBUSX HEOOXOJIMMOCTh KOHCTPYKTHBHOI'O
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEXKACHUSMU, KYyJIbTYPHBIMHU LIEHHOCTAMHU U
COIIMAJIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B MPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TMO3HABATEIbHBIX W MCCIEAOBATEIbCKUX 3a/7a4, YBaXUTEIbHOTO
OTHOILIEHUSI K MHEHHIO OIIMOHEHTOB NpPHU OOCYXIEHUU CIHOPHBIX BOIPOCOB
OHOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JNEATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTD POCCUICKOI IPaKIaHCKOM UJICHTUYHOCTH,
NaTpUOTU3MA, YBAXKEHUS K CBOEMY HApOJdy, YYBCTBA OTBETCTBEHHOCTH IIEpPE]
Poagunoii, ropmoctu 3a cBOM Kpau, CBOWO PoauHy, CBOWM A3BIK U KYJBTYPY,
IPOLJIOE U HACTOSIIIEE MHOMOHAIMOHAILHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIIEHHE K MPUPOJAHOMY HACJEAUIO U MaMSTHUKAM MPUPO/IBI,
NOCTHXEHUSAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYIE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCHUHCKMX YUYEHBIX B CTAHOBJICEHHUE U
pa3BUTHE OWOJIOTHMH, TOHWMMAaHUS 3HAUYCHUS OWOJOTHU B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO H 3amute (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUINCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HAHUE JIMYHOTO BKJIAJla B MOCTPOEHUE YCTOMYUBOIO Oy IyIIIEro;



OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS ILEHHOCTEM CEMEUMHOM JKWU3HU B COOTBETCTBHM C
TpaguuusamMu HaponoB Poccun;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHU;

MOHMMAHHUE YMOIMOHATIBHOTO BO3ICUCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPD@XEHHIO B Pa3HbIX BHUIAX HMCKYCCTBa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU JTMYHOCTH;

5) ¢pusuueckoro BocnUTaAHUA, GOPMHPOBAHMS KYJbTYPbI 3I0POBbSI U
IMOIMOHAJILHOTO 0JIArOMOJyYHs:

MOHMMAHUE W peanu3anus 370pOBOTO U Oe3omacHOro oOpa3a >KHU3HU
(3mopoBOE€  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJ U HOPM,
cOaJIaHCUPOBAHHBI PEXUM 3aHATUH M OTAbIXa, peryispHas (dusuyeckas
aKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHUS K
cOOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 3/J0POBBIO;

MOHUMAaHUE IIEHHOCTH TPABWI WHIWBUAYATHHOTO ¥  KOJUIEKTHBHOTO
0€30MacHOro MOBEICHUS B CUTYallUX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHUE TOCIEJACTBUNA W HEMPUSATUS BPEAHBIX MPUBBIUEK (ymOTpeOIeHUs
aJIKOT0JIs1, HAPKOTUKOB, KYpPEHUS);

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHKE [IEHHOCTH MacTepCTBa, TPY10JII00HE;

TOTOBHOCTh K AKTHUBHOM JESTEIbHOCTH TEXHOJOTMYECKOM M COLMAIbHON
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATh, IJIAHUPOBATh U CAMOCTOSITENHHO
BBITIOJTHATH TaKYyIO JIESITEIIBHOCTB;

WHTEpPEC K pa3nuuHbIM cdepam mpodhecCHOHATBHOU JeATeIbHOCTH, YMEHUE
COBepIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun u  pearnu30BBIBATH
CcOOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMSA:

HKOJIOTUYECKU 1EJIECO00pa3HOEe OTHOIIEHHE K MPUPOAEC KaK HCTOYHUKY
KU3HHU Ha 3eMJIe, OCHOBE €€ CYyIIeCTBOBAHMS;

MOBBINICHUE YPOBHS OKOJOTUYECKOW KYyJNbTYphl: NPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB M OLEHKM WX BO3MOXHBIX TMOCIEACTBUA Jid
OKPYKarOIIEU CPELBI;

OCO3HaHUE riI00aJbHOTO XapaKTepa HKOJIOTMYECKUX MpoOJieM U MyTed ux
pelieHus;



CIIOCOOHOCTh HMCIOJIB30BaTh MpHOOpEeTaeMble MNpU H3YYCHHH OHUOJIOrHU
3HaHWS W YMEHHsS TMpPU PEIICeHUH NpoOJieM, CBA3AHHBIX C palMOHAJIbHBIM
IPUPOAOINOIb30BaHUEM  (COONIOAEHME TNpaBWUJ  NOBEACHUS B  MPUPOJE,
HAIIPaBJICHHBIX HA COXPAaHEHUE PABHOBECHUS B DJKOCHUCTEMAax, OXPAaHy BHJIOB,
AKOCUCTEM, OHOChEphI);

AKTUBHOE  HEMNPUITUE JICWCTBHM, NPUHOCIIIMX BpEI  OKPYKAIOLIEH
OPUPOAHON Cpele, YMEHHE IPOrHO3MPOBATh HEOJIArONpPUATHBIE SKOJOTMYECKUE
IIOCJIEICTBHS PEANPUHUMAEMBIX JEUCTBUN U IPENOTBPALIATh UX;

HaJIM4KME PA3BUTOIO HKOJIOIMYECKOTO MBILIUICHMS, SKOJIOTUYECKON KYJIbTYPHI,
OIBITA NEATEIbHOCTH DKOJIOTUYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B II03HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
[IPaKTUKE, TOTOBHOCTH K YYAaCTHIO B MMPAKTUYECKON JIESITEIIbHOCTH 3KOJIOTHYECKOU
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOILECTBEHHOM MPAKTHUKW, OCHOBAHHOTO Ha JUAJIOTE
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOM KYJBTYpPbl KaK CpEACTBa
B3aMMOJICUCTBUS MEXY JIFOAbMU U IIO3HAHUS MUPA;

NOHMMaHUE creuu(pUuKy OHONOTHMH KakK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHNUN PAIIMOHATIBLHOTO HAYYHOTO MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IPEJCTaBICHUsS. 00 OKPYXAIOUIEM MHUpPE KaK O €IMHCTBE IMPHUPOAbI, YEJIOBEKA U
oOuiecTBa, B IO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEM M pELIEHUH MpodsieM
COXpaHEHUs IIPUPOJHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OHOJIOTMH JJIi COBPEMEHHOW IMBHIIM3AIINU:
oOecrieueHnss HOBOTO YPOBHS Pa3BUTHS MEAMIIMHBI, CO3/JaHUE TMEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PECypCHble  IPOOJIEMBbl  Pa3BUTUS
4eJI0BEYECTBA, IIOUCKA MyTEHW BBIXOJA U3 INIOOAIBHBIX HKOJIOTHYECKUX MPOOJIEM U
ofOecrieueHHuss  Mmepexoja K  yCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAaHUIO TPHUPOJHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IIOJYYEHUM OMOJOrMYECKMX 3HAHUW B LEJAX
NOBBILIEHUS] OO0IIEH KyJIbTypbl, €CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PyHKUIMOHAJIBHOM I'PaMOTHOCTH OOydYarommxcs, GopMupyemoi
IpU U3y4eHUH OUOJIOTUH;

IIOHUMAaHUE CYLIHOCTH METOJOB IO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4YaeMble 3HaHWsS MJI1 aHaluu3a H
OOBSCHEHUS SABJICHUN OKPYKAIOLIET0 MUpa U MPOUCXOAUIMX B HEM M3MEHEHMH,



yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4HbIX (AKTOB HU
MMEIOIINXCS JAHHBIX C LEJbI0 OJIYYEHHS! IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO MCIIOJIB30BATh OMOJOTMYECKHE 3HAHUS IS
pelIeHns Ipo0JIeM B PEAIbHBIX )KU3HEHHBIX CUTYALMSX;

OCO3HAaHHE LIEHHOCTH HAy4YHOU JESTENIbHOCTH, TOTOBHOCTh OCYLIECTBIIATH
IPOEKTHYIO M HCCIIEOBATENBCKYIO AEATENBHOCTh HHINBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb ¥  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO |
caM000Opa30BaHNI0, K AKTUBHOMY IIOJyYEHHUIO HOBBIX 3HAaHUI 1O OMONOIMM B
COOTBETCTBUU C KU3HEHHBIMU ITOTPEOHOCTSAMH.

METAINIPEJMETHBIE PE3YJIBTATBI

MeranpeameTHbIe pe3yJbTaThl OCBOCHHUsSI yueOHOro mpenmera «buomorwsy»
BKJIIOYAIOT: 3HAUYUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYyUaAIOUIUXCA
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOICHAYYHbIE MOHATHUSA, OTPa’KaIoIINe
LEJIOCTHOCTh HAy4YHOW KapTHHBI MHUpa M CHEHUPUKY METOJOB IO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPrHUs, sIBJICHHUE, MPOlLIece,
CUCTEMa, Hay4YHbIM (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUS,
UCCIIEJIOBaHUE,  HAONIOJICHHE, U3MEpPEHHe, OKCIEpUMEHT U  Jpyrue);
yHUBEpCalbHble Yy4yeOHbIE JEUCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,

peryJsSTUBHBIC), obecrieynBaroIme dhopMupoBaHue (yHKITMOHATLHON
TPAMOTHOCTH W  COIMAJILHOM KOMIIETEHIIMA OOYyYalomUXCs; CIOCOOHOCTD
oOyyJaronuxcs UCIIOJIH30BATh OCBOCHHBIC MEXIUCIIUTUTMHAPHBIE,

MHUPOBO33pEHUYECKHE 3HAHMS W  YHUBEpCAJIbHble ydeOHbIE JCHCTBHUS B
II03HABATEJIbHOU U COLMAIIBHON IIPAKTUKE.

B pesynpTare wu3ydyeHus OWOJOTMM Ha YPOBHE CpPETHETO OOIIero
oOpazoBanusi y oOyuaromerocss OyayT cGOpMUPOBAaHBI TMO3HABATEIbHBIC
yHHUBEpCcaJbHble yueOHbIE ACHCTBHSI, KOMMYHHUKAaTUBHbBIE YHUBEPCAIbHBIC YUeOHBIC
JCHCTBUS, pPETYISATUBHBIC YHHUBEpPCATbHBIE Y4YeOHBIC JEWCTBUSA, COBMECTHAsS
TeSITEIBHOCTb.

MeTtanpeaMeTHbIE pe3yNbTaThl OCBOCHHS IMPOTPAMMBI CPETHETO OOIIero
0o0pa30BaHMs TOJKHBI OTPAXKATh:

OsgiageHue YHUBEpPCAJbHBIMU y4eOHBIMHU MO3HABATEJILHBIMH
JNEeHCTBUSIMM:

1) 6a3oBbIe JIOTHYECKHE AeiCTBHSI:

CaMOCTOSITENIbHO  (OpMyNIHpOBaTH U aKTyaJU3UpOBaTh  MpodIiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIONIb30BaTh MPU OCBOCHUU 3HAHUM MNPUEMBI JIOTUYECKOTO MBILIUICHUS
(aHanu3a, cuHTE3a, CpaBHEHMS, Ki1acCU(UKAIIUKA, O00OIICHUS ), PACKPBIBATh CMBICI



OMOJIOTMUECKUX MOHATHH (BBIIEIATh WX XapaKTepHbIe MPU3HAKH, YCTaHABIUBATH
CBSA3U C JIPYTUMH MOHATUSAMH );

ONPENEIATh LENH JCATENIBHOCTH, 3a1aBas NapaMeTpbl U KPUTEPUH UX
JNOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTH C IOCTABICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh OMOJIOIMUECKUE MOHTUS Ul 00bACHEHUs (PAKTOB U SIBJICHUN
YKABOW MPUPOJIBI,

CTPOUTH JIOTUYECKUE PACCYKIEHUA (MHIYKTUBHBIC, JI€IyKTUBHBIE, 10
aHAJIOTHN), BBIABIATH 3aKOHOMEPHOCTH M TPOTHUBOPEYMSI B paccMaTpUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATH BHIBObI U 3aKIIIOUECHUS;

IIPUMEHSATH CXEMHO-MOJICIIbHBIE cpexcrtea Ui IIPEICTABIICHHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJOTHUECKHX OOBEKTax, a
TaKKe  INPOTUBOPEYMM  PAa3HOTO  pOJA,  BBIABICHHBIX B Pa3JIMYHBIX
MH(POPMAILIMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IUIAaH pEUIEHMs MPOOJEMBbl C YYETOM aHaIM3a MMEIOIINXCS
MaTEepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLICHUBATh PUCKU NOCIIEICTBUM JAEATEIBHOCTH;

KOOPAMHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBHMSX  PEAIbHOIO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aMMO/IEICTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

2) 6a30BbIe HCCIIe0BATEIbCKHE IeCTBUS:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JIE€ATENbHOCTH,
HaBbIKAMHU  paspellieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIILHOMY IIOMCKY METOJI0B PEIIEHUS ITPAaKTUYECKUX 3a/]1a4, IPUMEHEHHIO
Pa3JIMYHBIX METOA0B [IO3HAHHUS;

WCIIOJB30BaTh PA3JIMYHBIE BHJBI JESATEIBHOCTH IO IOJYYEHHUIO HOBOIO
3HAHUSA, €r0 HHTEpIpeTalu, MpeoOpa3oBaHUI0 U NPHUMEHEHUI0 B YYEOHBIX
CUTYalUsIX, B TOM YUCIIE [IPU CO3JaHUM YUEOHBIX U COLMAIbHBIX IPOECKTOB;

(GbopMUPOBATh HAYYHBIM TUI MBILIUICHUS, BIaIeTh HAYYHOU TEPMHHOJIOTHEMH,
KJIFOUEBBIMU MTOHATUSMH U METOAMM;

CTaBUTh W (opMynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
NEATEIbHOCTH U KU3HECHHBIX CUTYaLHsIX;

BBIBIITh INIPUYMHHO-CIICACTBEHHBIE CBSA3M M aKTyaJIH3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PEIICHUS, HaXOAWTh apryMEHThl Ui JO0Ka3aTesIbCTBA
CBOUX YTBEPXKICHUM, 3a1aBaTh IIAPAMETPHI U KPUTEPHUU PEILLICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PCEIICHMs 3aJadd  pPe3yJIbTaThl,
KPUTUYECKHA OLICHUBATh UX IOCTOBEPHOCTbH, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;



OCYIIECTBIISITh 1IEJICHANPABICHHBI MOMCK IEpeHOca CPEACTB U CIOCOOOB
JEHCTBUS B MPOPECCHOHATBHYIO CPELY;

yYMETh IMEPEHOCUTh 3HAHWSA B IMO3HABATEIbHYIO U MPAKTHYECKYIO OOJACTH
KHU3HENIeATEIIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIaCTei;

BBIJIBUTATh HOBBIE HJEU, NpeiaraTh OPUTHHAIbHBIE TOIXOJbl U PELICHHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

3) pabora ¢ nunopmanuei:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOUYHUKAX MHPOpMALUU (TeKCTe yueOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOW JHTeparype, OWOJIOTMYECKUX CIIOBApsAX W
CIpPaBOYHMKAX, KOMIIBPIOTEPHBIX 0a3ax MNaHHBIX, B VIHTepHETe), aHAIM3UPOBATH
UHGOPMAIIMIO PA3IMYHBIX BUOB U (POPM IMpeICTaBICHHS, KPUTHUECKH OLIEHUBAThH
e€ J0OCTOBEPHOCTh M HENPOTUBOPEUYNBOCTH;

(dbopMynHpoBaTh 3aPOCHl U MPUMEHSITHh PA3IUYHbIE METOABI MPH MOUCKE U
otbope Ouosiorrmueckoil nHpoOpMaIuu, HEOOXOTUMOM JJIsi BBIMIOJHEHUST yUeOHBIX
3ajady;

npuoOpeTaTh OMBIT HCHOJB30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUi1, COBEPLICHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJIB30BAHUS PA3IMYHBIX
HIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (HOpPMY  TPEICTaBICHUS
Ouonoruueckor MHPopMauu (Cxembl, TpaduKu, AUarpaMmbl, TAOIUIIbI, PUCYHKU
" Apyroe);

UCTOJIb30BaTh HAYYHBIM S3BIK B KayecTBe CpeAcTBa Ipu paboTe ¢
Ouonornueckoil MHpOpManuel: NPUMEHSATh XUMHUYECKHe, (U3NYECKHe U
MaTeMaTHUYeCKUe 3HAaKHM U CUMBOJIbI, (HOpMyIbl, aOOpeBHATYpy, HOMEHKIATYPY,
UCIIONb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HArJISITHOCTH;

BIaJeTh  HAaBbIKAMHM  paclo3HaBaHWs W 3alIUTBl  WH(OpPMAINH,
UHGOPMAIMOHHON 06€30MaCHOCTH JIUYHOCTH.

OBgJ1aieHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMHU AeHCTBUAMM:

1) ob1menne:

OCYILECTBIIATh KOMMYHHKAIIMH BO BCEeX cepax KHU3HHU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WM IUCKYCCHHM IO CYIIECTBY OOCYXaaeMoil TeMmbl (YMEHHE 3aJaBaThb
BOMPOCHI, BBICKA3bIBaTh CYXJCHHUS OTHOCHUTEIBHO BBINOJHEHHS MpeiaraeMon
3aJja4M, YYUTHIBATb MHTEPECHl U COTJIACOBAHHOCTH MO3MIMNA APYTUX YYaCTHUKOB
Jajiora Wil TUCKYCCUH);

pacro3HaBaTh HeBepOaJbHBIE CpeAcTBa OOIICHHS, IOHUMATh 3HAYCHHE
COLIMANIbHBIX 3HAKOB, IMPEINOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYallUH,
YMETb CMAT4aTh KOH(MIUKTHI U BECTH MEPErOBOPHI;



BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIIECHUS M B3aUMOJICUCTBHS, MMOHUMATh
HaMEPEHUS IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOPPEKTHOM popme popMyarpoBaTh CBOM BO3PAKECHHUS,;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIOJIb30BaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAsl IesiTeJIbHOCTh:

MOHUMATh M HCIOJIL30BaTh MPEUMYIINECTBA KOMAHAHOW W WHANBUIYaJTLHON
paboThI MPH PEIICHUH OUOJIOTHYECKOU MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJECHCTBUS NPU PEIICHUH Y4eOHOMU 3a/1auu;

BBIOMpPATh TEMAaTUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEH KaKJIOTO WieHA KOJUICKTUBA;

NpUHUMATh TIEIM  COBMECTHOW  JEATEIbHOCTH, OpPraHU30BHIBATH U
KOOPJAWHUPOBATH JIEUCTBUS MO €€ NOCTMIKEHUIO: COCTABIIATh IUIAH JICUCTBUU,
pacnpeieniaTh pojaud € y4€TOM MHEHUH YYacTHUKOB, OOCYXIaTh pE3yJbTaThl
COBMECTHOH paboThI;

OIICHMBATh KAadeCTBO CBOETO BKJIaJa M KaXJOrO0 YYaCTHHMKA KOMAaHIbI B
001t pe3ysbTat 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE MPOEKTHI, OLIEHUBaTh HJIEU C TMO3UIHMH HOBU3HBI,
OpUTHUHAJIBHOCTH, MTPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBISITh TO3UTHUBHOE CTPATETUYECKOE TOBEICHUE B Pa3IMYHBIX
CUTYaIUsX, MPOSIBISATH TBOPUECTBO U BOOOPAKEHHE, OBITHh HHUITHATUBHBIM.

Ogy1aieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU J1eHCTBUSMMU:

1) caMmoopraHu3amusi:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJIs BBIABICHHUS NpoOOJIeM U HX
pEIIeHUS B )KU3HEHHBIX U YI€OHBIX CUTYaIUsX;

BEIOMpATh HAa OCHOBE OHMOJIOTMYECKMX 3HAHWHA IIEJIEBBIE M CMBICIIOBBIE
YCTAaHOBKU B CBOMX JIEUCTBHSIX M IMOCTYINKAaX MO OTHOILIEHUIO K >KMBOUW MPHUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYKAIOIIMX;

CaMOCTOSITEJIbHO OCYIIIECTBIISATh MO3HABATEILHYIO JCSITEIBHOCTD, BBISBISATH
poOIeMBbI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTEIHHOU
NESATETLHOCTH U KU3HCHHBIX CUTYAIIHSIX;

CaMOCTOSITEJIbHO ~ COCTaBJSATh IJIaH pEIIeHUs MpoOJeMbl C  y4€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEATNOYTEHUI;

JaBaTh OIIEHKY HOBBIM CHUTYAIlHsM;

pacMpATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;,

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBaTh €ro, OpaTh OTBETCTBEHHOCTD
3a pelIeHue;

OIIEHUBATh MIPUOOPETEHHBIN OIIBIT;



CrocoOCTBOBAaTh (POPMUPOBAHUIO M TMPOSBICHUIO MIMPOKOH SPYIUIUH B
pa3HBIX O0JIACTAX 3HAHWM, TOCTOSHHO TOBBIIMIATH CBOM 00pa30BaTENbHBIN U
KYJbTYPHBII YPOBEHD.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHTyalUsIM, BHOCHUTb KOPPEKTHBBI B ACSATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJaJeTh  HAaBBIKAMU  [O3HABAaTEIbHOM  peQuieKCMM  Kak  OCO3HAHMSA
COBEpPIIAEMBIX JEWCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YJIBTATOB U
OCHOBaHUM, UCIOJB30BaTh MPUEMBI pe(IeKCUU Uil OLEHKHU CHUTyalluH, BblOOpa
BEPHOTO PEILECHUS;

YMETh OLEHUBATh PUCKU W CBOEBPEMEHHO IPUHUMATh PELIEHUS MO HX
CHIKEHUIO;

IIPUHUMATh MOTHBBI W apryMEHTBl JPYIMX IIpH aHaJIU3€ pe3yJbTaTOB
NEeSATEIbHOCTH;

3) npuHsATHE CeOsl ¥ APYTUX:

OPUHUMATH ce0sl, MOHUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

OPUHUMATh MOTHBBI W apPryMEHThl JPYIMX IpU aHaJIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

IpU3HABaTh CBOE IPABO U IPABO APYTUX HA OIIUOKHU;

pa3BUBATH CIOCOOHOCTH MTOHUMATh MUP C TIO3UIMH PYTOro YeJI0BEKa.
INPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHbIe pe3yJbTaThl OCBOCHMS COJEp)KaHHMS YydeOHOro mMpeaMeTa
«buonorusiy Ha yrayOJaEHHOM ypOBHE OpPHUEHTHUPOBAHBI Ha oOecleueHue
npopunabHOro  oOy4yeHust  oOywaromuxcs  Ouosnornd. OHM  BKIIIOYAIOT:
cnierududeckue s OMOJIOTHN HAayYHbIE 3HAHUSI, YMEHUS i CTIOCOOBI IEHCTBUIA 110
OCBOEHHUIO, MHTEPIPETAIIUU U MPeoOpa3oBaHUIO 3HAHUMN, BUJIBI JICSITEIBHOCTH IO
MOJIYYEHHUIO HOBBIX 3HAHWM U WX MPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. lIpenMeTHble pe3ynabTaThl MPEICTABICHBI MO
rojiamMm U3y4eHUs.

[IpenMeTHbIe pe3yabTaThl OCBOEHUs ydueOHoro mpeameta «buomnorus» B 10
Kacce NOJIKHBI OTPaXKaTh:

chOpPMUPOBAHHOCTh 3HAHMM O MECT€ M pOJM OHOJOTMM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWW  3aKOHOB TPHUPOJABI M  PEHICHUHW MPOOJEM  PaIlMOHAILHOTO
MIPUPOJIOTIOIB30BaHUS, O BKJIAJE POCCHUHCKUX M 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH,

BIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWW, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIONINE OWOJOTHYECKHE TEPMUHBI WM TIOHATHS (PKU3HB, KIIETKA,
OpraHu3M, MeTaboJu3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIPOU3BEICHUE,



HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJOTHYECKHE TEOPUU
(xnerounas teopus T. [lIBanna, M. llIneitnena, P. BupxoBa, XxpoMocoMHas Teopus
HacnencteeHHoctn T. Moprana), yuenuss (H. WM. BaBuwioBa — o 1meHTpax
MHOTO00pa3usi U  NPOUCXOXKIEHUS  KYJbTYPHBIX  pAcTE€HUM),  3aKOHbI
(enHOOOpa3usi MOTOMKOB MEPBOTO MOKOJEHHUS, PACILEIJICHUS], YUCTOThI TaMeT,
HE3aBUCUMOTO HacienoBaHuss [. MeHgens, TOMOJIOTUYECKUX PSAIOB B
HaCJIEICTBEHHOU U3MEHUYMBOCTH H. n. Basuiona), MIPUHLIHATIBL
(KOMILJIEMEHTapHOCTH);

BJIAJICHUE OCHOBHBIMU METOJAaMHU HAyYHOIO TIO3HAHMS, HCIOJb3YyEMbIX B
OMOJIOTUYECKUX HCCIICJOBAHUSAX JKHUBBIX OOBEKTOB (OINMHUCAaHUE, HM3MEpPEHUE,
HaOJIOICHNE, SKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbIEC NTPU3HAKHU: BUPYCOB, KJIETOK MPOKAPUOT U
HYKapHoOT, OJIHOKJIETOYHBIX W MHOTOKIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OaxkTepuii, rpudOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHoB pACTEHUM, KUBOTHBIX, YEJIOBEKA, MPOIECCOB KU3HEIEATECIbHOCTH,
MPOTEKAIONTUX B OPraHU3Max PACTEHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTUYECKHUX
IPOLIECCOB: OOMEHA BELIECTB (METAa0OJIU3M), MPEBPAILCHUSI YHEPTHH, OPOKECHUS,
aBTOTPO(HOTO U reTepoTpoHOrO TUIIOB MUTAHMS, (POTOCHHTE3A U XEMOCHHTE3a,
MHUTO3a, M€W03a, raMeToreHe3a, ’MOPUOreHes3a, MOCTIMOPUOHAIBHOTO PA3BUTHUA,
Pa3MHOXXEHUSI,  WHJIUBUAYAIIbHOTO  Pa3BUTUs  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJICUCTBUS TEHOB, TE€TEPO3HCA, NUCKYCCTBEHHOTO 0TOOPA;

YMEHUE YCTAaHABIMBATh B3aUMOCBSI3M MEXIY OpPraHOMJAMH KIETKH U HX
GYHKUUSIMH, CTPOEHHEM KJIETOK PpAa3HbIX TKaHEM M MX (QYHKUHUSIMH, MEXIY
opraHaMyd W CHUCTEMaMU OpPraHOB y pAaCTEHUM, KUBOTHBIX M YEJIOBEKa M HX
GYyHKIUSIMH, MEXKIYy CHCTEMaMH OPTaHOB M WX (PYHKIUSIMH, MEXKAY 3Tarmamu
oOMeHa BEIIECTB, dTallaMy KJIETOYHOTO ITUKJIA U )KU3HEHHBIX IIMKJIOB OPTraHU3MOB,
ATarnaMu 3MOPUOHAJILHOTO Pa3BUTHSI, TEHOTUIIOM U (PeHOTHNOM, (PEHOTHUIIOM U
dbakTopamMu cpebl 0OUTaHUS,

YMEHHE BBISIBISITh OTJIMYMTENbHBIE MPU3HAKU JKUBBIX CUCTEM, B TOM YHUCJIE
pacTEHHU, )KUBOTHBIX U YEJIOBEKA;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OWOJIOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY JJIS JOKA3aTeIbCTBAa POJCTBA OPraHU3MOB Pa3HbIX
CHUCTEMAaTUYECKUX TPYIII;

yMEHUE periaTh OMOJOTUYECKHUE 3a]]a4H, BBISIBISATH TPUIHMHHO-CIICICTBEHHBIC
CBSI3U MEXY UCCIEAYEMbIMU OMOJIOTHYECKUMU TIPOIIECCAMHU U SIBJICHUSMU, J€JIaTh
BBIBO/IbI M TPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTATOB;

yYMEHUE BBIMOJHATh JIA0OpAaTOpHbIE M MpakTUYecKue padoThl, cOOJ0IATh
IpaBuJia Mpy padboTe ¢ y4eOHBIM U JTaOOpaTOPHBIM 000PYI0BAHUEM;



YMEHHUE BBIJIBUTaTh THUIIOTE3bl, MPOBEPSATh UX SKCIEPUMEHTAIbHBIMU
cpenctBamu, GOpPMYyIUPYysS II€Ib HMCCICIOBAHMS, AHAIM3UPOBATH IOJYYCHHBIC
pe3yAbTaThI U JAeNaTh BEIBOIBI,

YMEHUE Y4YacTBOBAaTh B y4eOHO-UCCIEIOBATEIbCKON paboTe Mo OMOJIOTHH,
HKOJIOTUU W MEJIULIMHE, MPOBOJAMMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOIIECTB, U
nyOJUYHO  TPEACTABIATH  TOJYYCHHBIC  PE3yJbTaThl HAa  yYEHHUYECKHX

KOH(EpEeHIINSX;
yMEHUE OIICHMBATh JSTHYECKHUE AaCHEKThl COBPEMEHHBIX HCCIEAOBAaHUI B
obOmactu  Ouomoruu W MeAMUMHBI  (KJIOHUPOBaHME,  HCKYCCTBEHHOE

OILIOIOTBOPEHUE, HAIIPABICHHOE M3MEHEHME I'€HOMa U CO3/IaHUE TPAHCT€HHBIX
OpraHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oymyied mpodeccrnoHalbHOMI
JEATEIIBHOCTH B 00JIACTU OMOJIOTMH, MEIUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJIbCKOTO XO3SIMCTBA, MUILEBOM MPOMBIIUIEHHOCTH, YINIyOJSATh MO3HABATEIbHBIN
UHTEpEC, HallPaBJICHHbII Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIONIEH Npodeccuu u
IpOAODKEHHE OMOJIOTMUECKOro 00pa3oBaHHsA B OpraHU3alUsiX CPEJHEro
po(eCCHOHATILHOTO U BHICIIETO 00Opa30BaHUs.

ITpenMeTHbIE pe3yabTaThl OCBOEHUsl yueOHoro mpeamera «buonorus» B 11
KJjlacce I0JKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMK O MECT€ U POJU OHOJOTHM B CHUCTEME
€CTECTBEHHbIX HayK, B (DOPMHUPOBAHHM COBPEMEHHOM €CTECTBEHHO-HAYyYHOU
KapTUHBl MHpa, B MO3HAHMM 3aKOHOB IPHUPOJABI U PELIEHUH 3KOJOTMYECKUX
npo0JieM 4YeloBEeYeCTBa, a TAaKXKE B PEIIEHUH BOIPOCOB PalMOHAIBHOIO
IPUPOJIONIOIB30BaHUs, U B (DOPMHUPOBAHUM LIEHHOCTHOI'O OTHOLUEHUS K MPHUPOAE,
OOIIIECTBY, YEIOBEKY, O BKJIAJE€ POCCHUICKUX U 3apyOe HBIX y4EHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHH;

YMEHHME BJAJETh CHUCTEMOM OMOIOIMYECKHUX 3HAHMW, KOTOpas BKIOYAeT
OonpezeNeHusT M IOHMMAaHME CYIIHOCTH OCHOBONOJArarmlux OHOJOTHYECKUX
TEPMHHOB W TOHATUH (BHI, 3KOocHcTeMa, Ouocdepa), OMOIOTHYECKUE TEOPHUU
(oBomrormonHas Teopust Y. JlapBuHa, CUHTETHYECKas] TEOPHsI SBOJIOINH), YUCHUS
(A. H. CeBepuoBa — 0 nyTsX 1 HanpasieHUsx 3Boitounu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apojeieBoro cxojacrea K. M. bapa), npaBwna (Munumyma HO. JIuOuxa,
HKOJIOTUYECKOM NHpaMHJbl 3HEpPruu), runoressl (runoresa «vupa PHK» V.
['un6epra);

YMEHHME  BJaJ€Th  OCHOBHBIMH  METOAAMM  HAy4yHOro  IO3HAaHMUS,
UCIOJIb3YEMBIMU B OMOJIOTMYECKUX UCCIIETOBAHUSAX JKUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, u3MepeHue, HaOII0JIeHUE, SKCIIEPUMEHT), CIOoco0aMy BBISBICHUS U
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUH B IPUPO/IE;



YMEHHE BBIACIATh CYIIECTBEHHbIE MPHU3HAKUA: BHJOB, OHOrEOLIEHO30B,
DKOCUCTEM H Ouochepbl, CTAOMIM3UPYIONMIETO, ABUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, aJJIOTIaTPUUECKOTO u CUMIIATPUYECKOTO
BUJI000pa30BaHusl, BIUSHUS JBIDKYIIUX CHJI DBOJIIOIMY HAa T€HO(MOH]I TOMYJISIINH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelie 0OMTaHusI, YepeOBaHUs HaNpaBICHUIA
3BOJIIOLIMU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHE YCTaHABJIMBATH B3aUMOCBSI3M MEXKAY NPOLECCAMH 3BOJIIOIUH,
JIBUKYIIIMH CHJIAMH aHTPOIIOTE€HE3a, KOMIIOHEHTAaMHU PAa3IMYHBIX SKOCUCTEM U
MIPUCTIOCOOTICHUSIMA K HUM OPTaHU3MOB,;

YMEHHE  BBISABIATH  OTJIMYUTENIbHBIE  TPU3HAKH  JKUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K Cpelie oOWTaHus, aOMOTUYECKUX U OMOTHYECKHX
KOMIIOHEHTOB  3KOCHCTEM, B3aUMOCBSI3€d  OpPraHM3MOB B  COOOIIECTBax,
AHTPOTIOTCHHBIX U3MEHEHUN B YKOCHCTEMAaX CBOCH MECTHOCTH;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY JUJISl IOKA3aTelIbCTBA POJCTBA OPraHU3MOB Pa3HbBIX
CUCTEMAaTUUYECKUX TPYIII, B3aMMOCBSI3M OPTaHU3MOB U CPElbl OOUTaHMsI, €AUHCTBA
YeJIOBEYECKMX pac, HEOOXOJUMOCTH COXpPaHEHUS MHOrooOpasusi BHIOB U
IKOCHCTEM KaK YCIOBUS COCYIIIECTBOBAHUS MPUPOJIBI M YEIOBEUYECCTBA,

YMEHHE peniaTh ONOJIOTHUECKUE 3a/1a4H, BBISABIATH IPUYUHHO-CIICICTBCHHBIC
CBSI3M MEXKy UCCIEyeMbIMU OMOJOTHUYECKIUMHU MPOLIECCAMU U SIBJICHUSIMHU, J1E1aTh
BBIBOJIbI U TPOTHO3bI HA OCHOBAHHH IOJIyY€HHBIX PE3yJIbTaTOB;

YMEHHE BBITIOIHITH J1a00paTOpHBIE M MPAKTUYECKHE DPAaOOTHI, COOIIOIAThH
IpaBuJia Mpy padboTe ¢ y4eOHBIM U JTaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bI, TPOBEPSITh MX OIKCIEPUMEHTAIBHBIMU
cpenctBaMu, (GOpMyIHpys Lelb HCCIeIOBaHUS, aHAIW3HPOBATh IOJyYEHHBIC
PE3YJBTATHI U ICNIaTh BHIBOBL;

YMEHHE y4YacTBOBaTh B Y4eOHO-HMCCIIENOBATENBbCKONW paboTe MO OMOJIOTHH,
DKOJIOTUM W MEIUIIMHE, MPOBOJMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, W
nyOJIMYHO  TPEJACTABIATh  MOJYYEHHBIE  PEe3yJNbTaThl HAa  YYEHHYECKHX
KOH(EpEeHIIUSX;

YMEHHE OLIEHHWBATh TUIIOTE3bl U TEOPUH O MPOUCXOKIACHUHU KU3HHU, YeTOBEKa
¥ YeJIOBEUECKUX pac, O MPUYHMHAX, MOCIEACTBUAX U CHOCO0aX MpeIoTBpAIICHUS
rJ100aJpHbIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBISTh OCO3HAHHBIM BBIOOp Oynymied mpodeccrnoHanbHOM
JESITEIbHOCTH B 007acTU OMOJIOTHH, SKOJIOTUH, TPUPOIOTIOIB30BAHUS, MEAULIUHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETCPUHAPHM, CEIIbCKOTO XO3SMCTBA, MHINECBON
MPOMBINIJICHHOCTH, YIUIyOJIsATh TIO3HABATEIbHBIA HMHTEPEC, HANpaBICHHBIA Ha
OCO3HAHHBIM  BBIOOP  COOTBETCTBYIOIIEH  TpodeccMd W TPOAODKCHUE



OnosIoTN4YecKoro 00pa3oBaHUsl B OPTaHU3AIMIX CPEITHETO MPOPECCHOHAIBLHOTO U
BBICIIIETO OOpa30BaHUAI.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Kontponbnbsie IlpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
1 buonorus xak Hayka 1
2 JKuBbIe cCTEMBI U UX U3YUYCHHE
3 buonorus kinetku 0.5
4 XuUMHUYeCcKasi OpraHu3arus KJIEeTKA 10
5) Crpoenue u GyHKINHU KIETKA 8 1
6 OOMeH BellecTB U MpeBpalleHnue S HEPTUH B 9 1
KJIETKE
7 Hacnencreennas uapopmarus u 9 05
peanuzanus e€¢ B KJIETKe
8 JKu3HEeHHBIA UK KIETKA 6 1
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3smHoOXkeHue u pa3BUTHE OPraHU3MOB 8 1 1.5
1 ['eHeTnKa — HayKa O HACJIEICTBEHHOCTH U 5 05
M3MEHYUBOCTH OPTraHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYMBOCTH 6
14 I'eneruka yenoBeka 3 0.5
15 Cenekiust OpraHu3MOB 4 1 1
16 BroTtexHonOTHs ¥ CHHTETHYECKast OMOJIOTHs 4
17 PesepBHOe Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnsie IIpakTuueckue
NMpOrpaMMblI Bcero o0pa3oBaTeJbHbIE
padoThI padoThI
pecypchbl
1 3apoXkIeHUE U Pa3BUTHE 3BOIOIIMOHHBIX 4
NpeCTaBICHAN B ONOJIOTHH
MuKpo3BOIIOLHS U €€ PE3YNIbTAThI 14 2
MaxpodBOIIOIHS U €€ Pe3yIbTaThI 6
[TpourcxoXaACHNE U Pa3BUTHE KU3HH Ha
4 P 8 P 15 15
3emuie
DKOJOTHUs COOOMIECTB. DKOJIOTHUECKUE
5 12 0.5
CUCTEMBI
6 [IpoucxoxaeHNe YeI0BEKa — aHTPOIIOTEHE3 10 1
DKoNorusi — HayKa O B3aUMOOTHOIIICHHUSIX
7 OpPTraHU3MOB U Ha/IOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karolleu cpenou
Opranusmel U cpeia 00uTaHus 9 1.5
9 DKOJIOTHS BUJIOB U TOMYJISAIIAN 9 0.5
10 Buocdepa — rmobanbHas skocucTemMa 6
11 UYenoBek u OKpyxaroias cpeaa 6
12 PesepBHOe Bpems 8
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHBIE
Ne aTra H(ppoBbIE
n/n Tewa ypoka Bcero Konrposbnpie  TMpakrueckue ilfiy‘leﬂﬂﬂ :)Iﬁ[()ba[;OBaTeJIbele
padoTsbI padoThI pecypenr
1 buonorus kak KOMIUIeKCHas Hayka U Kak 1
94acTh COBPEMEHHOT0 00I11eCTBa
2 JKuBble cucTeMbl U UX CBOMCTBA 1
YpoBHEBast OpraHU3aIlvs KUBBIX CHCTEM
4 HcTopust OTKPBITHS U U3YYECHUSI KIIETKH. 1
Knerounas Teopus
Meroas! MOJIEKYJIIPHON U KJIETOYHON
6uosoruu. [IpakTuueckas padora
5 «M3ydeHne MeTOI0B KJIETOYHON OMOJIOTHH 1 05
(xpomatorpadus, anexrpodopes, '
muddepeHnmranbHoe eHTpUdyTupoBaHue,
[T1IP)»
6 XUMHUYECKUI COCTaB KIETKU 1
7 MuHepanbHbIe BEeIIecTBa KJIETKH, UX 1
Ouosiornyeckas poJb
Opranuyeckuie BelecTBa KJIETKH — OEJIKU.
3 Jlaboparopnas pabota «O0HapyKeHHE 1 05
OEJIKOB C MOMOIIIbIO KaU€CTBEHHBIX '
peaxkuuii»
9 CaoiicTBa, knaccuduKkarys U GyHKIIHHA 1

0€eJIKOB




OpFaHI/IquKI/Ie BC€IICCTBA KJICTKHU —

10
YTJIE€BOJIbI

1 Opranuyeckue BeIecTBa KIETKH —

JTUTTU B
Hyxneunoseie kucnorsl. JIHK u PHK.

12 Jlaboparopnast pabota «MccnenoBanue 05
HYKJIEMHOBBIX KHUCJIOT, BBIJICTICHHBIX U3
KJICTOK PA3JIMYHBIX OPTaHU3MOBY

13 Crpoenue u pyakuuu ATO. JIpyrue
nykaeosuarpudocdarsr (HTD)

14 CexBenupoBanue [IHK. Meroast
TC€HOMHKH, TPAHCKPUIITOMUKH, TIPOTEOMHUKH

15 Mertoap! CTPYKTYpHOM OHOI0THN

16 Tune! knetok. IIpokapuorndeckas Kiierka
CrtpoeHue 3yKapuOTUYECKON KIIETKH.

17 [TpakTuyeckas padora «M3ydyeHue cBOicCTB 0.5
KJICTOYHOI MeMOpaHbI»

18 [ToBepXHOCTHBIN anmapar KJICTKH
OnHomMeMOpaHHBIE OPraHOUBI KIETKH.

19 [IpakTuyeckas padora «M3ydyenue 05
JBUKEHUSI LINTOIIa3Mbl B PAaCTUTEIIbHBIX
KJIETKaX»

[ToyaBTOHOMHBIE OPTaHOU/IbI KIICTKH:

20 MUTOXOHAPHUH, TuTacTH Il JlabopaTtopHas 05
pabota «/ccienoBanue mia3Mon3a u '
JeTIa3MOJIN3a B PACTUTENBHBIX KIETKAX)»

21 HememOpaHHbIe OpraHOU/IbI KIETKH

22 Crtpoenue u GyHKINHA sIpa




23

CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK
sykapuort. JlabopaTopHas pabora
«M3ydenue cTpoeHHsI KJIETOK Pa3InIHBIX
OpPTaHU3MOBY

0.5

24

AcCCUMUIISINS ¥ TUCCUMIISIIAS — J[BE
CTOpOHBI MeTabonu3Ma. Turmbsl oOMeHa
BemecTB. JlabopaTopHas pabora «3yuenune
KaTaINTUYECKON aKTUBHOCTH ()EPMEHTOB
(Ha mpuUMepe aMuJIa3bl UM KaTajaasbl)y

25

DepMEHTAaTUBHBIN XapaKTep PeaKLun
KJIETOYHOTO MeTabonu3ma. JlabopaTopHas
pabora «3yduenune hepMEeHTaTUBHOTO
paciuerieHust epoKcuaa BoJopoa B
PaCTUTENBHBIX U )KUBOTHBIX KJIETKaX»

0.5

26

benku-akTuBaTOpHI M OCIKU-UHTHOUTOPHI

27

ABTOTpOQHBIN THIT OOMEHA BEIIECTB

28

dorocunTe’

29

XemocuHTes. JJaboparopHas pabota
«CpaBHeHue nporieccoB (poTocuHTE3A U
XEMOCHHTE3a»

0.5

30

AHa’poOHbBIe OpraHu3Mbl. Busibl OposkeHusI.
Jlabopartophnast pabora «CpaBHEHHE
MIPOIIECCOB OPOKECHUS M TBIXAHUS

31

AspoOHBIE OpraHU3MBI. DTaIlbl
SHEPTEeTUUYECKOro OOMeHa

32

DHeprust MeMOpPaHHOTO TPaTUCHTA
npoTtoHoB. Cunte3 AT®: paborta
npoToHHOM AT®-cuHTa3bI




33

Peakuuy MaTpu4HOro cUHTE3a

34 Tpanckpunuus — matpuunbiii cuaTe3 PHK
35 Tpancnsus u e€ dTambl
36 Komuposanue amuaokucnor. Pons pubocom
B OMocHuHTe3€e OernKa
37 Opranu3zaiys reHoMa y npokapuor u
3yKapuoT
38 MonekynsipHble MEXaHU3MBbI SKCIIPECCHH
T'CHOB Y 9YKapHOT
Bupycbl — BHeks1eTOUHbIE (GOPMBI )KUZHU U
39 obnuratHele napazutel. [IpakTuueckas 0.5
pabota «CoznaHue MO BUPYCa»
40 BupycHrbie 3a6051eBaHMs yenoBeKa,
YKUBOTHBIX, PACTCHHI
41 HanotexHomoruu B OMONIOTHH U MEIUIIIHE
42 JKU3HEHHBIN UK KIETKH
43 Martpuunsiii cuates JJHK
Xpomocowmsl. JTaboparopHas pabota
44 «M3ydyeHre XpoMOCOM Ha TOTOBBIX 0.5
MUKpOTIperaparax»»
45 JleneHne KIETKH — MHTO3
Tunet ketok. KaproknHes v MUTOKUHES.
46 JlaGopatopnas pabora «Habmronenue 05
MHUTO3a B KJI€TKaX KOHUYMKa KOpeIIKa JIyKa
(Ha TOTOBBIX MUKpOITpENapaTax)»
47 Peryisanus »KM3HEHHOTIO IUKJIA KJIETOK
48 Opranu3M Kak eUHOE 11eI0€




Txanu pacrenuii. Jlaboparopnas pabora

49 . - 1 0.5
«M3ydeHue TKaHeH pacTeHUN
TKaHM )KUBOTHBIX U YEJIOBEKA.

50 Jlaboparopnas pabota «/3ydeHue Tkanen 1 0.5
JKUBOTHBIX»
Opransl. Cuctemsl opranoB. JlaboparopHas

51 pabota «3yueHne opraHoB IIBETKOBOTO 1 0.5
pacTeHus»

52 Ormopa Tena opraHu3MOB

53 JIBI>KEHHE OPTaHU3MOB

54 [Tutanue opranu3MoB

55 [TuTanre MO3BOHOYHBIX KUBOTHBIX. 1
[InmeBapuTenbHas CUCTEMa YEJI0BEKa

56 JlpIxanue opraHu3MoB 1

57 JIbIXaHue MO3BOHOYHBIX )KHUBOTHBIX U 1
YeoBeKa

58 TpaHCcOpT BEIIECTB Y OPraHU3MOB 1

59 KpoBeHocHas crcTemMa Mo3BOHOYHBIX 1
KHUBOTHBIX U Y€JIOBEKa

60 Brinenenue y opranuzMoB 1

61 3ammTa y opraHu3MoOB 1

62 NMMmyHHas cucTema 4yenoBeka 1

63 PazapakxuMocTh 1 peryisius y Opranu3MoB 1

64 ['ymoparnbHast peryasius 1 9HI0KpUHHAS 1
cCHCTeMa XUBOTHBIX M YeJIOBEKa

65 ®opMbI pa3MHOKEHHUSI OPTaHU3MOB

66 [TonoBoe pa3MHOXeHHE 1




67

Meiio3s

68

I"ameTorenes. OOpazoBaHue U pa3BUTHE
MOJIOBBIX KJeTok. JlabopaTopHast pabota
«M3ydeHne cTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIpemapaTax»

0.5

69

NuauBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOTEHE3

70

3akJiajika OpraHoB U TKaHEW U3
3apOBIIIEBHIX JINCTKOB

71

Poct u pa3Butue xxuBoTHbIX. JlabopaTopHas
pabota «BbIsSIBICHIE MPU3HAKOB CXOCTBA
3apOJAbIIEN TO3BOHOYHBIX JKHUBOTHBIX)

0.5

72

PazmHoOxeHuE 1 pa3BUTHE PACTCHUM.
Jlaboparopnas pabota «CTpoeHHE OpraHOB
Pa3MHOKCHH S BBICIIUX paCTeHHﬁ))

0.5

73

HcTopust cTaHOBIEHUS U Pa3BUTHS
TeHETUKH KaK HayK1

74

OCHOBHBIE TTIOHSITUS U CUMBOJIBI T€HETHUKH.
JlaGopatopnas pabora «lpo3opuna kak
OOBEKT T€HETHUECKUX HCCIICIOBAHUI

0.5

75

3aKOHOMEPHOCTH HACIEIOBaHUS
pU3HAKOB. MOHOTHOpUIHOE
ckpeuBanue. [Ipaktuueckas pabota
"N3yueHue pe3ynbTaTOB MOHOTHOPHUIHOTO
CKpenIuBaHus y Apo30duinr"

0.5

76

[{uTomornyeckrue OCHOBBI MOHOTHOPHTHOTO
CKpEILLIMBaHUS

77

AHanuzupyroliee ckpenmpanue. Hemomunoe




AOMHUHHUPOBAHUC

JluruOpuHOE CKpeIUBaHHE.
[IpakTuyeckas padora «M3ydyeHue

78 1 05
PE3yIbTaTOB TUTHOPUIHOTO CKPEIIUBAHUS
y Ip030(HITBD)
79 [{uTonornyeckue OCHOBBI TUTUOPHUTHOTO 1
CKpEIIMBaHUS
80 CuermieHHOE HaclIeI0BaHUE MPU3HAKOB 1
81 XpOMOCOMHast TEOPUS HACIEACTBEHHOCTH 1
82 I'eneTuka moja 1
83 I'eHoTHII KaK II€JIOCTHAS CHCTEMA 1
84 ['eneTnyeckrii KOHTPOJIb PA3BUTHS 1
pacTeHUH, )KUBOTHBIX U YEJIOBEKA
85 N3MeHunBOCTh NMpU3HAKOB. Bribl 1
H3MCHYHMBOCTHU
86 MoaudukarmonHas ”3MEHYUBOCTh 1
BapuanuoHHblii psn v BapranoHHAast
kpuBas. JJaboparopHas padoTa
87 «MccnenoBanre 3aKOHOMEPHOCTEN 1 05
MOAUGMUKAITMOHHOW U3MEHYHBOCTH. '
[TocTpoeHue BapuallMOHHOTO psia U
BAPUALIMOHHON KPUBON»
88 I'eHoTHIIMYECKAsT N3MEHYHNBOCTD. 1
KoMOnHaTHBHAs N3MEHYHNBOCTE
MyTarmonHasi U3MEHUYUBOCTb.
89 [TpakTuyeckas padora «MyTtanuu y 1 05

po30¢ bl (Ha TOTOBBIX
MHUKpOIIpenaparax)»




3aKOHOMEPHOCTH MYTAallMOHHOTO IIpo1iecca.

%0 DOnUreHeTHKa U ATUTCHOMHKA
91 I'eneruka yenoseka. [IpakTudeckast pabora 05
«CocraBieHue U aHaIH3 POJAOCIOBHOIN '
92 MeToabl MEQUIIMHCKOM T€HETUKHI
3HaueHue METUIIMHCKON TeHETUKY B
93 MPEIOTBPALICHUH U JICYCHUN TeHETUYECKUX
3a00JieBaHUI YeloBeKa
OCHOBHBIE TIOHSATHUS CEJICKITHH.
94 Jlaboparopnas pabota «3ydeHue copToB 05
KYJIBTYPHBIX PACTCHHI U TIOPOJT JOMAITHIX
JKUBOTHBIX)
MeToapl CEeNeKIIMOHHON pabOoTHI.
95 Jlaboparopnas pabota «/3y4eHne MeTo10B 0.5
CEJICKLIUU PACTCHUN»
JloCcTHXKeHHs CEeNEKIIMU PaCTEHUN 1
96 KUBOTHBIX. [IpakTnueckas pabora
«IIpuBHUBKa pacTeHUI»
97 CoxpaHeHne, U3y4eHHE U UCTIOJIb30BaHNE
TCHETHYECKUX PECYPCOB
buoTtexHonorus Kak HayKa U OTPacib
98 npousBojicTBa. [IpakTuueckas pabora 0.5
«M3yuenne 00beKTOB OMOTEXHOIOTUI
99 OCHOBHBIE HaNPABJICHUS] CUHTETUYECKOMN
ouonoruu
100 XpOMOCOMHasl U TeHHAsI HMH)KEHEPUS
101 MenunuHcKke OMOTEXHOJIOTUI
102 Pesepubrit ypok. [loBTopenue,




000011IeHNEe, CHCTEMATH3AINS 3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

13.5




11 KIIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne aTra H(ppoBbIE
n/n Tema ypoka Bcero Konrpoanneie  Tpaxruieckue i[f}y‘leﬂﬂﬂ :ﬁ[c)baI;OBaTeJIbele
padoTsI padoThI pecypen
1 OodononHas Teopust Y. JlapsuHa 1
5 JIBHoKyIIHE CHIIBI ABOJIFOLMA BUAOB 110 Y. 1
JapBuny
3 Bopr0a 3a cymecTBoBaHue, €CTECTBEHHBIHN 1
Y UCKYCCTBEHHBIH 0TOOp
4 DopMUPOBAHUE CUHTETUYECKON TEOPHUH 1
SBOJIIOLIMU
5 DTarbl 3BOJIIOIIMOHHOTO Mpolecca: 1
MUKPO3BOIIOLHUS U MAKPOIBOIIOLIHS
6 [Tonmynsius — 3neMeHTapHasl €AMHULIA 1
3BOJTIOLIUU
3aKOH reHeTUYECKOro paBHOBecHs JIK.
7 Xapau, B. BaiinOepra. JlabopaTopHas 1 05
pabota «BbIsiBIeHIE U3MEHUYUBOCTH Y '
0co0el OHOT'O BHIa)
8 DneMeHTapHbIe (PaKTOPHI IBOTIOIAN 1
9 OS¢ ekt ocnoBaremnst. dpdexr 1
OyTBUIOYHOTO TOPJIBIIIKA
10 Murpauuu. M3oaiumumn nomysmuii: 1
reorpaduyeckas, OnoJIorudecKas
11 EcrecTBeHHbII 0TOOp — HaNpaBIAIOMINAN 1

(hakTop IBOIOIHH




12

[TonoBoii oT60P

13

[TprcnocoOIeHHOCTh OPraHU3MOB KaK
pe3yIbTaT MUKPO3BOJIFOIIHH.
Jlaboparopnas pabota «3yueHue
apoMop(h030B U HAUOAAANITAIIUHN Y
pacTeHUM U KUBOTHBIX)

0.5

14

[Tpumeps! ipucnocoOaeHU y OpraHu3MOB:

Mopdonorudeckue, GU3MOIOTHIECKUE,
OHMOXMMUYECKHUE, ITIOBEICHUECKHUE.
Jlaboparopnas pabota «IIpucrnocodnenus
OpPraHU3MOB U UX OTHOCUTEIIbHAS
11e7IECO00PA3HOCTH»

0.5

15

Bun, ero kpurepuu u CTpyKTypa.
Jlaboparopnas pabota «CpaBHEHHUE BUIO0B
110 MOP(OJIOTHUECKOMY KPUTEPUIO»

0.5

16

CrpykTypa BUaa

17

Bunoo6pa3oBanue kak pe3yibTar
MHKPO3BOJIOIMN

18

CBs3b MUKPO3BOJIIOIWHU U SITHUACMHUOJIOTUN

19

Makpossosntouus. [TaneonTonornueckue
METO/bI U3yUYEHUS IBOTIOIUN

20

buoreorpaduyeckue MeTOIbI U3YICHUS
3BOJTIOLIUA

21

OMOpPHUOIOTHYECKHUE U CPAaBHUTEIHHO-
Mop(doornueckre MeToIbl U3y4eHUs
3BOJTIOLIUU

22

MonekynspHO-TeHETHUECKUE,
OMOXMMHYECKHE U MaTeMaTU4eCKue




MCTObI U3YUYCHUS 5BOJTFOITUN

23 OO61re 3aKOHOMEPHOCTH SBOJIOIHH
24 AnanTtuBHas paguanus. HepaBHoMepHOCTH
TEMITOB 3BOJIIOLUU
o5 HayuHblie runoressl IpOUCX 0K ICHUS
JKW3HU Ha 3emiie
26 JloHayuHbIe PEACTABICHUS O 3apOKICHUI
KU3ZHU
97 OcCHOBHBIE 3TaIbl HEOPTaHUYECKOM
ABOJIIOLIMU
28 ['unote3sl 3apOKACHUS )KU3HU
Uctopus 3emiin 1 METOABI €€ U3YUEHUS.
29 Jlaboparopnast pabora «3yuenue u 05
OTMCaHNE UCKOMAEMbIX OCTaTKOB JIPEBHUX
OpPTaHHU3MOB»
30 HauanbHbie 3Tanbl opraHunyecKom
SBOJIIOLIMU
31 DBOJIOLUS YKApUOT
OCHOBHBIE 3TaIlbl BOTIOIUU
39 pacturensHoro mupa. [Ipaktuyeckas 05
pabora «3yuenue ocobeHHOCTEH '
CTPOCHHUS PACTCHHI Pa3HBIX OT/IEIOB)»
33 OcCHOBHBIE 3TaIlbl 3BOJIOIUY )KUBOTHOTO
Mupa
DBOIOIUS )KUBOTHBIX. [IpakTrueckas
34 pabota «3ydeHne ocoOeHHOCTEH 0.5
CTPOEHHUSI TO3BOHOYHBIX KHUBOTHBIX)»
35 Pa3BuTHe )xu3HM Ha 3eMIe 110 3paM U




nepuojam

MaccoBbie BbIMHUpAaHUA — 3KOJOT'MYCCKUE

36 KPHU3HCHI MPOIILIOTO

37 CoBpeMEHHBIN 3KOJIOTUYECKUN KPU3UC, €TO
0COOEHHOCTH

38 CoBpeMeHHast cUCTeMa OPTaHUYECKOTO
MPOILIOTO

39 OcHOBHBIE CHCTEMaTUYECKUE TPYIIIBI
OpPTraHHU3MOB

40 AHTpPOTIONIOTHS] — HayKa O YEeJIOBEKE

a1 Passurtue npeacrasieHuit o
MIPOUCXOXKICHUN YEeIIOBEKa
Mecto yenoBeka B cucTeMe
opranuyeckoro mupa. JlabopatopHas

42 pabota «M3yueHue ocoOeHHOCTEN 0.5
CTPOCHHSI CKEJIeTa YeJIOBEKa, CBSI3aHHBIX C
MPSIMOX OKICHHEM»

43 JIBYOKyIIIME CUITBI aHTPOTIOTEHE3a

44 CooTHoIIeHre OMOJIOTHIECKUX U
COLIMATILHBIX ()aKTOPOB B AHTPOTIOTCHE3E

45 OCHOBHBIE CTaIMM AHTPOTIOTEHE3a

46 [laneorenervka u najaeoreHOMUKa

47 DBOJIIOLMS COBPEMEHHOTO YeTIOBEKA
UYenoseueckue pacel. [Ipakrudeckas

48 pabota «3ydeHune s3KOIOrnIeCcKux 0.5
ajanTalyil 4YeJIOBEKa)

49 MeXIUCIUTITHHAPHBIE METOTBI

AHTPONOJIOTUH




50 3apokeHUE U Pa3BUTHE YKOJIOTUN 1
Mertoapl skosoruu. JlaboparopHas padora

ol «M3ydyeHre METOI0B IKOJIOTUYECKUX 1 0.5
HCCIICIOBAHUID)

59 3HayeHne YKOJIOTMYECKUX 3HAHUN I 1
YesioBeKa

53 Okonorndyeckue GaKTopsl 1
AbGuoTtndeckue daktopbl. CBET Kak

54 sKosoruueckuit paxtop. JlaboparopHas 1 05
pabota «BpIsiBIeHHE TPUCTIOCOOIEHUI '
OpPTraHU3MOB K BIIMSIHUIO CBETa»
AbGuoTtndeckue dakroprl. Temmeparypa
KaK 9KOJIOTUYECKHUIA (PaKTop.

55 Jlaboparopnas pabota «BrisiBieHme 1 0.5
MPUCTIOCOOTICHUI OPraHU3MOB K BIUSHUIO
TEMIIEPATYPhI»
AbGuoTtnueckue dhakTopbl. BiaxkHOCTB Kak

56 skojornyeckuit pakrop. JlabopaTopHas 1 05
pabota «AHATOMHUYECKHE OCOOCHHOCTH '
pacTeHHii U3 pa3HbIX MECT OOUTAHUS

57 Cpensl 0OuTaHUST OPTaHU3MOB 1

58 Bbuonoruueckue puTMbl 1

59 Kuznenneie GopMbl OpraHU3MOB 1

60 buotnueckue hakTopsl 1
3HaueHre OMOTUYECKUX B3aUMOIEHCTBUI

61 JUTs CYIIIECTBOBAHMSI OPTaHU3MOB B Cpefie 1
oOuTaHus

62 DKOJIOTHYECKUE XapaKTEPUCTUKHI 1




MomyJjiaanuun

OcCHOBHBIE TTOKa3aTeIn MOIMYJIALNN

63 YHCIIEHHOCTb, TUIOTHOCTb, BO3pAacTHAS U
MOJIOBAsi CTPYKTYpa
OcHOBHBbIE MOKa3aTeNN MOMYJIALNN:

64 POKI1aeMOCTh, IPUPOCT, TEMIT POCTAa,
CMEpPTHOCTb, MUTPALIUN

65 DKoJIoTHYecKasi CTpYKTypa MOMyJIsSIIAN

66 JlnHaMuKa MONYJISIUY U €€ perysnuus

67 KpuBble pocTa 4MCI€HHOCTH MOMYIISIIIUH.
KpuBbie BKUBaHUS
DKoJIoryecKasl HulIa Buja.

68 Jlaboparopnas pabota «IIpucnocodnenus 0.5
CEMSIH PACTCHHI K paCCEICHUIO)

69 Bun xak cucrema nonynsuui

20 3aKOHOMEPHOCTH MOBEJICHUS U MUT ALl
KUBOTHBIX

71 Coo0111ecTBO OpraHu3MOB — OHOIICHO3

72 DKOoCHCTEMa KaK OTKPBITasi CHCTEMA

73 KpyroBopot BemecTB 1 MOTOK YHEPTHH B
IKOCHCTEME

74 OcHOBHBIE TOKA3aTENIN IKOCUCTEMBI

75 DKOJIOTHYECKUE TUPaMU/IbI

76 W3meHneHus coo0IIecTB — CyKIIECCHH

77 [IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI
03€p U peK. IKOCUCTEMBI MOPEN U OKEAHOB

78 [IpupoHbIe 5KOCUCTEMBI. DKOCUCTEMBI




TYHAP, JIECOB, CTEIIEH, ITYCTbIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI

80 Ypboakocucremsl. [IpakTuueckas paborta 05
«3yuenue u onucanue ypo03KOCUCTEMBI» '
3aKOHOMEPHOCTH (POPMUPOBAHHUS

81 OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
IKOCUCTEMAX
MexaHu3Mbl BO3JEHCTBUS 3arpsI3HEHUI

82 Pa3HBIX TUTIOB HAa CyOOpTraHU3MEHHOM,
OpPraHU3MEHHOM, TIOMYJISIIIUOHHOM U
9KOCUCTEMHOM YPOBHSIX

83 buocdepa — obmermianerapras 06009Ka
3emiu

84 Yuenue B. . Bepuaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHMUS
ounochepsl

86 KpyroBopotsl BemecTs u
OMOreOXMMHYECKHUE IUKITBI

87 3oHanbHOCTH OHoCchepsl. OCHOBHBIE
OMOMBI CyIIIN

88 YcroitunBocTh 6nochepnt

89 DKOJIOTHYECKUE KPUZHUCHI U UX MIPUIUHBI

90 BosneiicTBue uenoBeka Ha 6uochepy

01 AHTpPOIOT€HHOE BO3JCHCTBUE HA
pPaCTUTENbHBIN U KUBOTHBIA MU

92 Oxpana npupozs!

93 OCHOBHBIE PUHIIUITBI YCTOMYHUBOTO




Pa3BUTHA YCIIOBCUYCCTBA U ITPUPOALL

PanmonansHOE IPUPOAOIIOIH30BAHNUE U

94 COXpaHEHHE OMOJIOTHIECKOTO 1
paszHooOpa3us 3eMiau

95 C{6o6memae 1o TeMe «MHKPOIBOIONHS U 1
e€ pe3ysIbTaThD»

96 0"606H1€HI/I€ 1o Teme «MaKpOo3IBOJIOLUS U 1
e€ pe3ysIbTaThD»

97 O6o06uienue no Teme «IIpoucxoxaeHue u 1
pa3BUTHE )XKU3HU Ha 3eMiie»

08 O6006mmenue o teme «IIpoucxoxaeHue 1
YeJI0BEeKa — aHTPOTIOT€HE3)

99 O060061eHne o TeMe «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHUSAX OPTraHU3MOBY

100 O6006meHue o Teme «OpraHu3mel U cpea 1
OoOUTaHUS

101 O6o6meHI/Ee 10 TeMe «IDKOJIOTHS BUIOB U 1
TIOTTYJISIITAI»

102 O606menue o teme «buochepa — 1
rI1o0anpHast IKOCHCTEMa)

OBUIEE KOJIMYECTBO YACOB I10 102 75

[NPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIA YYEHUKA

buonorus 10 knacc. Yrayonennsiit yposenb. [lon penakuueit B.K. [llymuoro
u ['.'M. JIpimMmmna.
buonorus 11 knacc. Yriuyonennsiit yposenb. [lon penakiueit B.K. IllymHoro
nu I'.M. JIpiMimuna.

METOIUYECKHUE MATEPHUAJIBI 1JISA YYUTEJIA
O6mmas buonorus. 10-11 knacc. Meroaudeckoe rmocooue (yriyOaeHHbIN
ypoBeHb). 3axapoB Biagumup bopucosuu

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

POIII https://resh.edu.ru
Pemry EI'D https://reshu-ege-oge.com/
SKnacc

Chepym



https://resh.edu.ru/
https://reshu-ege-oge.com/
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