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HOACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo ydeOHOMY mnpeamery "buomorus" (mamee - Ouwosorus) Ha
YPOBHE CpeHero ofmiero oopasoBaHus pazpaboTaHa Ha ocHOBe DenepalibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Kouuenuuu mnpenojaBaHus ydeOHoro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUM (penepanbHOil pabouei mporpaMMbl BOCIIUTAHHUS.

VYuebnniii npeamer «buonorus» yrayonéHHoro ypoBHs u3ydenms (10-11
KJIACChI) SIBJISIETCSI OJIHUM M3 KOMIIOHEHTOB IpeIMeTHOM obsiactu «EcTecTBeHHO-
HayuHble npenMerbl». CoriacHo mnonoxkenusm OI'OC COO mnpodunbHbIE
yueOHbIe TPEIMEThl, U3yuyaeMble Ha yriayOlE€HHOM YpPOBHE, SIBISIOTCA CIIOCOOOM
mubdepennmanu  oOy4eHHS Ha YPOBHE CPEIHETro OO0Iero oOpa3oBaHUsS U
NpHU3BaHbl OOECHEUYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEIHHUM
o0umMM, cpeHUM MpodecCHOHANBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 OJTUX Yy4EeOHBIX MPEIAMETOB JOJDKEH OBITh OpHEHTHpPOBAaH Ha
OPUOPUTETHOE PEIICHHE O0PA30BATENbHBIX, BOCIHMTATEIBHBIX W Pa3BUBAIOLIUX
3a/a4, CBA3aHHBIX C MNpoQopueHTauueld O00yJaromuxcsi U CTUMYJIUPOBAHUEM
UHTEpeca K KOHKPETHOM 00JIacTU Hay4yHOTO 3HAHUS, CBSI3AHHOTO C OUOJIOTHEH,
MEIUIIMHOM, SKOJIOTUEN, TICUXOJIOTUEH, CIIOPTOM WJIM BOCHHBIM JICJIOM.

[Iporpamma no yueOHOMy mpenmery "buonorusa" naér npeacraBieHHE O
Henu M 3ajadyax HM3ydeHus ydyeOHoro mpeamera «buonorusi» Ha yriayOiaEéHHOM
yYpOBHE, onpeenseT o0s3aTenbHoe (MHBAPUAHTHOE) PEIMETHOE COJIEpKAHUE, €rO
CTPYKTYPUPOBAaHHME IO pas3AelaM M TeMaM, paclpeneileHue I0 Kiaccam,
PEKOMEHIYEeT MOCIEA0BATEIbHOCTh HM3YyYEHUs YYEOHOro marepuana ¢ y4EToM
MEXIPEIMETHbIX M BHYTPUIIPEAMETHBIX CBSA3€H, JIOTMKA Y4eOHOro mpolecca,
BO3pDacCTHBIX OCOOEHHOCTeW oOyuwatomuxcsi. B mnporpamme 1o Ouonoruu
peaqn30BaH MNPUHIUI MPEEeMCTBEHHOCTH C HM3y4ye€HHEM OHOJOTMM Ha YPOBHE
OCHOBHOTO  00miero oOpa3zoBaHusi, Oiarojgaps YeMy MPOCMAaTPUBACTCS
HANPaBJIEHHOCTh HAa  MOCJEAYIOllee pa3BUTUE OUOJOTMYECKUX  3HAHWMH,
OPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
SKOJIOTHYECKOTO MBIIUICHHS, MPEICTAaBICHUNA O 3J0pOBOM 00pa3e >XKHU3HU, Ha
BOCIIUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpYyXKaromed mnpupogHou cpeae. B
nporpaMMme 1o OWOJIOTMM TakKe IMOKa3aHbl BO3MOXKHOCTHM Y4eOHOro Mpeamera
«buonorusi» B peanuzanuu  TpedoBanuid PI'OC COO k mnIaAHUPYEMBIM
JUYHOCTHBIM, METANpeIMETHBIM M TNPEIMETHBIM pe3ynbTarTaM OOy4YeHHs U B
(GOpMHUpPOBAaHMM OCHOBHBIX BHJOB Y4Y€OHO-IIO3HABATEIBHOW  JI€ATEIBbHOCTH
o0y4JarommMxcss MO OCBOCHHUIO COJEpKaHUS OHOJOTMYECKOro oOpa3oBaHUS Ha
YpOBHE CPEIHEr0 00111ero 00pa3oBaHuUs.

VYueOnpiii npeamer «buonorus» Ha ypoBHE CpeIHEro OO0IIero oopa3oBaHUs
3aBepiiaeT OuoJorMYeckoe o0pa3oBaHME B IIKOJE W OpPHUEHTUPOBAH Ha



pacuipenue u yriayOJieHue 3HaHWM 00yJaromuxcs O >KMBOW MPUPOJIE, OCHOBAaX
MOJIEKYJIIPHOM M KIJIETOYHOW OWOJIOTHH, SMOPHOIOrMM U OHOJOTHUU pa3BUTHS,
TCHETHKH, CEJICKIIUU, OMOTEXHOIOT U, SBOIOIIMOHHOTO YUEHUS U IKOJIOTHH.

N3yuenne ydeOHOro mpeamera «buomorus» Ha yrIIyOJIGHHOM YpPOBHE
OPUEHTHPOBAHO HA TOJATOTOBKY OOYYaIOUIUMXCS K TMOCIEAYIOIIEMY MOTYYCHUIO
Ouosjornyeckoro  o0Opa3oBaHMsl B By3ax M OpraHW3alusiX  CPEIHEro
npodeccruoHaabHOro 06pazoBanus. OCHOBY €ro co/epKaHusi COCTaBISAET CUCTEMA
OMOJOTUYECKUX  3HAHWUW, TONYYEHHBIX TIPH HW3YYECHUH  OOyYAFOIIMMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECCKUX Pa3/eiOB OMOJOTHH Ha YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kjaccax 3TH 3HaHHUA TONY4YarOT pa3BuTHe. Tak,
pacIIMpEeHbl W YTIYyOJIeHbl OMONOTHYECKHWE 3HAHWUS O PACTCHUSIX, >KUBOTHBIX,
rpubax, OaKTepusx, OpraHU3ME 4YeIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX >KH3HHU,
JIOTIOTHUTENIBHO BKIIFOYEHBI OMOJIOTMYECKHE CBEICHHS MPUKIIAIHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOXKHO HCIIOJIb30BaTh KaK OPUEHTUPHI JIJISl MOCIIEAYIOIIETO
BbIOOpa mpodeccun. Bo3mokHa Takke HMHTErpamus OWOJOTHMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAHUSAMH, TOJYYCHHBIMUA OOYYAIOMUMHUCS TPH W3YICHHUU
bu3uKu, XUMHUH, reorpaduu U MaTEMaTUKU.

CrpykTypa mporpamMmbl 1o ydyeOHOMY mnpenmery "buomorusa" orpaxkaer
CHUCTEMHO-YPOBHEBBIM ¥ DBOJIOIMHOHHBIA TOAXOABl K W3YUYCHHUIO OWOJIOTHH.
CornacHo UM, U3y4arOTCs CBOWCTBA W 3aKOHOMEPHOCTH, XapaKTEPHBIC JIJIST )KUBBIX
CUCTEM Pa3HOI0 YPOBHS OpraHU3AIMH, YBOJIOIMK OPraHUYECKOro MUpa Ha 3emiie,
COXpaHEeHUus: OMOJIOTMYECKOro pa3HooOpa3usi TutaHeThl. Tak, B 10 kiacce
U3Y4YalOTCSi OCHOBBI MOJIEKYJSIPHOM U KJIETOYHOW OMOJOTHM, IMOPHOJIOTHH U
OMOJIOTUY PA3BHUTHS, TCHETHKU W CEJICKIUH, OMOTEXHOJOTUH W CHUHTETHYECKOM
OMOJIOTUH, AKTYaJIM3UPYIOTCS 3HAHUA OOYy4alolUXcs Mo OOTaHUKE, 300JI0THH,
aHatomuu, ¢uznogorud 4emoBeka. B 11 kjacce wu3ywaloTcs TEHETHKA,
IBOJTFOIMOHHOE YYCHHE, OCHOBBI SKOJIOTUHU U ydeHue o buocdepe.

VYyeOubii  mnpeamer  «buonorus»  npu3BaH  00ECHEYUTh  OCBOCHHE
O00yYarOIIMMUCST OMOJIOTUYECKUX TEOPUHM U 3aKOHOB, HJICW, IPUHIIUIIOB U MPaBWUJI,
JIEXKAIHUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOEHWH, MHOTO00pa3WMM W OCOOCHHOCTAX KIIETKH, OpraHW3Ma, TIOMYJISITUH,
OMOLIEH03a, SKOCUCTEMbI, O BBLIAIOUIUXCS HAYYHBIX JTOCTHUKEHUSIX, COBPEMEHHbIX
UCCJICIOBAHUAX B OMOJIOTHMH, IPUKIAJIHBIX aCMeKTaxX OMOIOTHYeCKUX 3HaHUM. J1is
pa3BUTHS W TONJCPKaHUS HMHTEpeca OOydJaImuxcs K OWOJOTHH HapsSIAy Co
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOT'0 MaTepuajga B COAEPKaHUH TPOTPAMMBbI
1o OMOJIOTUHU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBIICHUS U PA3BUTHUS
TOM WIM MHOW 00JacTh OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeiHBIX
YUEHBIX B pEIICHNE BAKHEUIITNX OMOJIOTMUECKUX U DKOJIOTUIECKUX TPOOIIEM.



Lenps uzyuenus yueoHoro npeamera «buonorus» Ha yriyOa€HHOM YpOBHE —
OBJIaJICHUE  OOYYaIOIIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(PYHKIIMOHATLHOU
OpraHM3allud >KUBBIX CHUCTEM pa3HOro paHra M NpuOOpeTeHHe yMEHH
UCIIOJIb30BaTh 3TU 3HAHUS B (POPMHPOBAHUM HHTEpECa K ONpeaeiaEéHHOW 00JacTh
npodeccuOHaIbHON JeATETbHOCTH, CBSI3aHHOM € OWONOrHeW, WIM K BbIOOpY
y4eOHOTr0 3aBeICHUS JIJISl IPOOJIKEHUSI OMOIOTMYECKOr0 00pa3oBaHusl.

JlocTikeHue 1iend  u3ydeHuss y4yeOHoro mpeamera «buonmorus» Ha
yrayOJa€HHOM YpOBHE 00€CIIEUMBAETCA PEIICHUEM CIEAYIOMINX 3a/1au:

OCBOEHHE O0YYaIOIIMMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHUEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
PAaBWJIAX, COCTABJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHHY MHpPA; O
CTPOCHUH, MHOTIo00pa3uu M OCOOCHHOCTSX OHOJIOTHYECKUX CHUCTEM (KJIETKa,
OpraHusM, MonyJsLus, BUa, OUoreoneHos3, ouocdepa); o BbIAAIOMINXCS OTKPBITUSIX
Y COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTUH;

O3HAaKOMJIEHHE OOYYaIOMMXCA € METOJAMM IIO3HAHUS >KMBOM MPUPOJIBI:
UCCIIEIOBATEICKUMU  METOJAaMU  OHMOJOTMYECKUX HayK (MOJEKYJISpHOH U
KJIETOYHON OHOJOrMH, HMOPHUONOTUM W OMOJOTUM PA3BUTHS, TEHETUKH W
CeNIeKIIMM, OWOTEXHOJOTMU U CHHTETHYECKOW OWOJIOTHH, MaJCOHTOJIOTUH,
JKOJIOTMHM);  METOAaMH  CaMOCTOSITEIBHOIO  IPOBEIEHUS  OMOJOrMYECKHX
UCCIeOBaHUM B JlabopaTopu H B mOpupoae (HaOlrojeHue, HU3MEpEeHue,
AKCIIEPUMEHT, MOJICTUPOBAHUE);

OBJIaZicHHe OOY4YaloIIMMHUCS  YMEHHUSIMU: CAMOCTOSTEIbHO  HAXOAMTb,
AHAIM3UPOBATh M HCIOJIb30BaTh OHOJIOTMYECKYI0 HMH(POPMALIMIO; TMOIb30BATHCS
OMOJOTMYECKOM TEPMUHOJIOTHEN U CUMBOJIMKOM; YCTaHABIIUBATh CBS3b MEXAY
pa3BUTHEM OHOJOTMM M  COIMAIbHO-’KOHOMHUYECKUMU M  HKOJIOTHYECKUMHU
npo0JieMaMH YE€JI0BEYECTBA; OLEHUBATH IOCIEICTBHUS CBOEU AESATEIBHOCTH IO
OTHOIICHUIO K OKPYXKAIOIICH TPHUPOJAHOU cpene, COOCTBEHHOMY 3I0POBBIO H
3I0POBBIO0  OKPYKaIOIIMUX JIIOAE€H; OOOCHOBBIBaTH U COOJIOJATh  MEphI
npodunakTUKu MHGEKIIMOHHBIX 3a00J71eBaHUM, MpaBUia MOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MacHOCTH COOCTBEHHOM KU3HENEATETLHOCTH B UPE3BBIYANHBIX
CUTyallUsIX TNPUPOJHOTO W TEXHONEHHOIO  XapakKTepa; XapaKTepu30BaATh
COBPEMEHHbBIE€ HAYYHbIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BuUTHE Yy 00yYaIOIUXCsI HHTEIIEKTYaIbHBIX U TBOPUYECKHUX CIOCOOHOCTEM
B IpOLIECCE 3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITUSIMU U COBPEMEHHBIMHU
UCCJIEOBAaHUAMU B OMOJOTHM, pEHIaeMbIMU €10 MpoOJieMaMu, METOAOJOTHEH
OMOJIOTUYECKOTO UCCJIEIOBAHMUS, IPOBEICHUSA AKCIIEPUMEHTAIIbHBIX
UCCIIEZIOBAHUMN, peUIeHUs] OMOJOTHYECKUX 3a]a4, MOJEIUPOBAHUS OMOIOrHYECKUX
00BEKTOB U MPOIIECCOB;



BOCTIMTAaHHE Y O0yUYaONMXCS [IEHHOCTHOTO OTHOIIEHUS K JKMBOW MPUPOJIE B
IIEJIOM M K OTJEIbHBIM €€ 00bEeKTaM U SIBICHUSIM; (OPMUPOBAHUE IKOJIOTUYECKOH,
TEHETUYECKOM TIpaMOTHOCTH, OOILIEHl KyJbTypbl IIOBEIEHUS B TMPUPOJE;
MHTETPAINH ECTECTBEHHO-HAYYHBIX 3HAHUI;

npuobpeTeHre  OOYyYaroIMMHUCA  KOMIIETEHTHOCTH B PallMOHATBHOM
OPUPOJOINOIb30BaHUM (COOMIOICHUE TPaBUJl IOBEJAEHUS B MPHUPOJAE, OXPaHBI
BUJIOB, 9KOCHCTEM, OMOC(hephl), COXpaHEHUU COOCTBEHHOTO 370POBbS U 3JI0POBbBS
OKpYXKarolmux Jrojel  (coOmromeHuss Mep nOpoduiakTuku — 3a0oJjieBaHUM,
oOecrieueHrne 0O€30MaCHOCTU KU3HEACATETLHOCTH B UYPE3BBIYAWHBIX CHUTYAILUAX
OPUPOJHOTO W TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCHOJIb30BaHUS
OMOJIOrMYECKUX 3HAHUWA U YMEHUH B MMOBCEAHEBHOM KU3HU;

CO3JaHWe  YCIOBUM  JUIsI  OCO3HAHHOI'O  BBIOOpa  OOyYarOIIMMHCS
UHAUBUYaTbHON o0Opa3oBarenbHON TPaeKTOpHH, CIIOCOOCTBYIOLIEH
nocieaymnemMy npodecCHOHaTbHOMY CaMOOIPEACICHUI0, B COOTBETCTBHH C
MHIUBHUIYaJIbHBIMH UHTEPECAMU U MTOTPEOHOCTSIMU PErroHa.

OO6miee yucino 4yacoB, OTBEICHHBIX HAa U3y4YEHHE OMOJIOTMHU Ha YriIyOJIEeHHOM
YpOBHE CpeJHero ood1iero oopaszoBanus, cocrariser 204 yaca: B 10 kimacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B HezIeto).

Ot16op opraHuzanuoHHBIX (OPM, METOJOB U CPEICTB OOyUEHHS OMOJIOTUU
OCYIIECTBISICTCS C y4ETOM CHEeNU(HUKU €ro COoIep)KaHWs W HAMpaBICHHOCTH Ha
NpoAOJKEHHUE OMOJIOrMYecKOro o0pa3oBaHWs B OpraHU3alMSIX CPEIHEro
po¢eCCUOHATIBHOIO U BhICIIEr0 00pa30BaHUs.

O0s13aTenbHBIM yCIOBUEM MIPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
ABIISICTCSl TIPOBEJCHHE Ja0OpPaTOPHBIX M TpaKTHYeCKuX pador. Taxxke ydactue
00y4Yaromuxcs B BBIMOJTHEHUU MPOEKTHBIX M Y4EOHO-HCCIEA0BATENBCKUX PadoT,
TEMaTHKa KOTOPbIX ONpEAeNseTcs y4yuTelleM Ha OCHOBE HUMEIOIIMXCS
MaTepUATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBUH.



COILEPKAHUE OBbYUYEHUSA

11 KUIACC

Tema 1. I'eHeTuka — Hayka O HACJEJACTBEHHOCTM U HM3MEHYHUBOCTH
OPraHu3MoOB. 3AKOHOMEPHOCTH HACJIEICTBEHHOCTH

Hctopusi cTaHOBIEHHS W pPa3BUTHSA TEHETUKH Kak Hayku. Paborer I
Mennens, I'. ne ®pusza, T. Moprana. Poib 0T€4E€CTBEHHBIX YYEHBIX B Pa3BUTHU
redetuku. Pa6orel H. K. KonwiioBa, H. M. BaBuiiosa, A. H. benosepckoro, I'. JI.
Kapneuenko, 0. A. ®unmumuenko, H. B. Tumodeea-Pecorckoro.

OCHOBHbBIEC TEHETUYECKHUE MOHIATUS U CUMBOJIBL. | OMOJIOTUUYHBIE XPOMOCOMBI,
aJUIeNIbHBIC TEHBI, aJbTCPHATHUBHBIE MPU3HAKH, JOMHUHAHTHBIA M PEIECCUBHBIN
NpU3HAK, TOMO3UTOTa, FETEPO3UT0Ta, YUCTAS JIMHUS, TUOPUJIBI, TEHOTHUII, (DEHOTHII.
OCHOBHbIE ~ METO/ABl  TCHETHKU: THOPUIOIOTMYECKUHM,  LUTOJIOTUYECKUH,
MOJIEKYJIAPHO-T€HETUYECKHUM.

JdemoHcTpanumn

[Toptpeter: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. HU.
BasuiioB, A. H. benosepckuii, I'. [/I. Kapneuenko, 0. A. ®umunuenko, H. B.
Tumodeen-PecoBckuil.

Tabnuipl u cxeMbl: «MeTo bl TeHETUKUY, «CXeMbI CKPEIIUBaHUS.

Monorubpunnoe ckpemmuBanue. IlepBbiii 3akoH Menaens — 3aKkoH
eIMHO00pa3ust THOPUIOB MepBOTO MoKojaeHus. [IpaBuno qomuHMpoBanwms. Bropoi
3aKOH MeHaenss — 3aKOH pacuICIUIeHUsl MPU3HAKOB. L[{UToIOrMYecKkrne OCHOBBI
MOHOTHOPUTHOTO CKpEIIUBaHus. [ MmoTe3a YucToThl ramer.

Ananuzupyroniee ckpemuanue. [IpoMexxyTouHblii XxapakTep Hacleq0BaHHUs.
Pacmerienre npu3HakoB MpyU HEMOJIHOM JOMUHUPOBAaHUHU.

JuruOpuaHoe ckpeumuBanue. TpeTuil 3akoH MeHiensi — 3aKOH HE3aBUCUMOT0
HACJIEIOBAHUsA  MPU3HAKOB. [{uronornueckue  OCHOBBI  JAUTHOPUIAHOIO
CKPCIIMBAHUSL.

CuemnienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuerieHHoe
HACJICIOBAHWE T'E€HOB, HAPYIICHUE CLEIUICHUS MEXAY TIeHamMu. XPOMOCOMHas
TEOpUsl HACIEACTBEHHOCTH.

I'eneruka nona. XpoMOCOMHBIM MEXaHU3M OINPEACIEHUS MOJIa. AYTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHblii M rereporaMmeTHbii mon. ['eHeTmueckas
CTPYKTYpa MOJOBBIX XpomMocoM. HacnenoBanne npu3HaKoB, CUETUIEHHBIX C MTOJIOM.

['enorun kak nemoctHas cucreMa. [lnenorponus — MHOXKECTBEHHOE JIEUCTBUE
reHa. MHOXECTBEHHBIM auienu3M. B3auMOIelCcTBHE HEAUICNIbHBIX T'€HOB.
KommiiementaprnocTs. Onucras. [lonmumepus.

['eHeTnueckuil KOHTPOJIb PA3BUTHs PACTEHUM, >KUBOTHBIX U YEJIOBEKAa, a
Takke (PU3MOIOTMUECKUX TMPOIECCOB, TMOBEICHUS W KOTHUTHUBHBIX (DYHKIIHA.
['eneTnyeckue MexaHU3Mbl CUMOMOTEHE3a, MEXAHU3MbI B3aUMOJICHCTBUS «XO35IMH



— TIApa3uT» U «XO35IMH — MHUKpOOHUOM». ['€HeTHMYeCKHE acleKThl KOHTPOJIS U
U3MEHEHHMsI HaCJIeJICTBEHHON MH(OpMAIMHU B TTIOKOJICHUAX KJIETOK U OPraHU3MOB.

JdemoHcTpanuu

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

Tabmuupl u cxemsl: «llepBblif 1 BTOpoil 3akoHbI MeHnens», «TpeTuit 3aKoH
MeHnnens», «AHanu3upyroliee CcKpeluBaHue», «HemnomHoe AOMUHUpPOBaHUEY,
«CreruieHHOE HacJIeIOBaHWE TPU3HAKOB Y Jpo30odmibl», «[eHeTuka Tmoiay,
«Kapuotun denoseka», «Kapuorun npozodwisy, «Kapuotunm nOTHUIBDY,
«MHO>XECTBEHHBIN aIenn3mM», «B3anMoaelicTBuE TEHOBY.

OO6opynoBanue: MOAENb MJs JEMOHCTpAlMUd 3aKOHOB €IWHOOOpa3us
TUOpUIOB TIEPBOTO TIOKOJICHWSI M PACIICIUICHUS TMPU3HAKOB, MOJAEIH IS
JEMOHCTpAallMM 3aKOHAa HE3aBUCUMOIO HACJIEAOBAHUS TPU3HAKOB, MOJENb IS
JEMOHCTPALMM CLEIUICHHOIO HACJIEA0BAHUS IPU3HAKOB, CBETOBOM MMKPOCKOII,
MUKponpenapar: «JIpo3odumnar.

IIpakTnueckas padora «/3ydeHwe pe3yabTaTOB MOHOTHOPUIHOTO
CKPEILIUBAHUS.

IIpakTnueckas  paGora  «/3yueHue  pe3ylnbTaToB  JUTHOPUIHOTO
CKPEILLIUBAHUS.

Tema 2. 3akoHOMepPHOCTH U3MEHUYMBOCTHU. ['eHeTHKA YeslOBEeKA

B3aumoneiictBue reHoTHMIAa W cpenbl npu  (popMHUpoBaHUU (HEHOTHUIIA.
N3MeHunBOoCTh MpHu3HAaKOB. KauecTBEHHbIE U KOJWYECTBEHHbIE MPU3HAKUA. Buabl
V3MEHUYHMBOCTH: HEHACIICICTBEHHAS W HACJIECACTBEHHAS.

MoaudukanuonHass U3MEHYMBOCTb. Ponb cpensl B (hopMUpOBaHHU
MoIU(PUKAIMOHHON M3MeHunBocTH. HopMma peakiuu npusHaka. BapuannoHHbIN
pan u BapuanuoHHass kpuBas (B. Moranncen). CpoiictBa MoaudHUKaMOHHON
V3MEHUYHUBOCTH.

I'enHoTunMyeckass U3MEHUYUBOCTh. CBOWCTBA T€HOTUITUYECKON U3MEHUHUBOCTH.
Buibl reHOTHIIMYECKON M3MEHUYMBOCTU: KOMOMHATUBHASL, MyTal[MOHHASI.

KoMOuHaTuBHass M3MEHYMBOCTh. MeW03 M TOJIOBOM MPOIECC — OCHOBA
KOMOMHATUBHON M3MEHUYNBOCTU. POJIh KOMOMHATUBHOW N3MEHYMBOCTH B CO3TaHHU
TEHETUYECKOr0 pazHoo0pa3usi B mpeiesiax 0JHOr0 BUA.

MyranuoHHass HM3MEHYMBOCTb. Buabl MyTalMi: T'€HHblE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HWHAYUUMPOBaHHbIE MyTauud. SnepHele U
HUTOIUIa3MaTuYeckue myranuu. CoOMaTuyecKue W MOJOBble MyTauuu. [IpudnHbI
BO3HMKHOBEHUs MyTauuil. MyTareHbl W WX BIMSHHE Ha OpPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO IIpoliecca. 3aKOH TOMOJIOTMYECKUX PSAI0B B
HacneacTtBeHHo m3MmeHuuBoctu (H.M. BaBwuiioB). BHesdnepHas M3MEHYMBOCTH U
HACJIEICTBEHHOCTb.



OnuceHemuxka U OSNUSEHOMUKA, pPOJb  INUSEHEeMUYecKuUx ¢akmopos 8
HAac1e008aHuU U U3MEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS Y OP2AHUZMOS.

JdemoHcTpanuu

[Toptpersr: I'. ne ®pus, B. Uoranncen, H. 1. Bapuios.

Tabmumpt u  cxeMbl: «Buasl u3MeHUMBOCTHY», «MoaudukarmoHHas
W3MEHYHUBOCTHY, «KomOuHaTuBHAS W3MEHYHUBOCTHY, «Meio3y,
«OmnomorBopeHuey, «I eHeTndeckre 3a00eBaHus YenoBeKay, « BUIbI MyTaIniiy.

OOGopynoBaHue: XKUBbIe U TepOapHbIe SK3EMIUISIPbl KOMHATHBIX PAacTEHUH,
pucyHku (dpotorpadum) >KUBOTHBIX C Pa3IMYHBIMU BUIAMH U3MEHYUBOCTH.

JlabopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(PUKAIMOHHON M3MEHUYMBOCTU. [locTpoeHme BapHalMOHHOTO psAna U
BAPUALIMOHHOW KPUBOW.

Kapuorun uenoBeka. MexayHapoaHas mporpamMma HMCCIEAOBaHUsA Te€HOMa
yenoBeka.  Meroabl  M3Y4YeHUsT TEHETHMKH  4YEJIOBEKa: T'€HEeaJlOornyecKui,
OJIM3HEIOBBIH, LIUTOT€HETUYECKHUM, MOIMYJISLIMOHHO-CTATUCTUYECKH,
MOJIEKYJISIPHO-T€HETUYECKHU . CoBpemeHHOE ONpENIETICHNE reHOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHHE, B TOM YHUCIE C MOMOIIBIO
[T11P-ananu3a. HacneacTBeHHble 3a00iieBaHUs YelloBeKa. | eHHbIE M XpPOMOCOMHBIC
Oone3Hu dyenoBeka. bolie3HW ¢ HACIEICTBEHHOW MPEAPacoOKEHHOCTHIO.
3HaYCHHE MEIUIMHCKOW T'€HETUKU B MPEIOTBPALICHUH U JICUCHUU T'€HETUYECKUX
3a0oneBaHuil 4yenoBeka. MeanKo-TeHeTuYecKoe KOHCYJbThupoBaHue. CTBOJIOBbBIE
kJeTku. [ToHATHE «Te€HEeTUYEeCKOro rpys3a». DTUYECKHE ACIEKThl UCCIIEIOBAHUI B
00J1acTU peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue ¢GakTOpbl TOBBIIIEHHON YYBCTBUTEIBHOCTH YEOBEKa K
buznueckoMy U XMMHUYECKOMY 3arpsi3HEHUIO OKpYsKaromieil cpeasl. ['enernyueckas
IIPEAPACIION0KEHHOCTh YEIOBEKA K ATOJIOTUSIM.

JdeMoHCcTpanuu

Tabnuupl u cxembl: «Kapuorun udenoBeka», «MeToabl U3yUYeHUS T€HETUKU
yenoBekay, «I eHernyeckue 3a001eBaHuUs YEIIOBEKA.

IpakTnueckas padora «CoCTaBICHHE U aHAIN3 POJTOCIOBHON».

Tema 3. 3apoxkaeHue W pa3BUTHE IBOJIONMOHHBIX NpeACTABJIEHHI B
OnoJioruu

OpomonmonHas Teopust Y. JlapBuHa. Ilpeanochbuiku BO3HUKHOBEHUS
napBuHA3MA. JKU3Hb U Hay4yHas aearenbHocTh Y. JlapBuHa.

JIBI>KyIIME CUIIBbI 3BOIOIMU BUI0B 10 Y. J[apBuHY (BhICOKass HHTEHCUBHOCTD
Pa3MHOXEHHUSI OpPraHU3MOB, HACJEJICTBEHHas HW3MEHYMBOCTh, Ooppba 3a
CYIIIECTBOBAHME, €CTECTBEHHBIN U MCKYCCTBEHHBIN 0TOOD).



Odopmnenue cunTeTnyecko Teopun dBomonuun (CTI). HelrpanbHas
teopus HBomtonuu. CoBpeMeHHass JBOJIOIMOHHAsT  OWONIOTHs. 3HAueHUe
ABOJIIOIIMOHHON T€OpUH B (POPMUPOBAHUY E€CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdemoHcTpanuu

[Toptperst: Apucrorens, K. JIunnen, K. b. Jlamapk, O. K. Cent-Unep, XK.
Kroswe, Y. lapeun, C. C. UerBepukos, 1. 1. llImansrayzen, x. Xonugein, /. K.
benses.

Tabmuupl u cxembl: «Cucrema xuBod mnpuponsl (mo K. Jlunuero)y,
«JlectHuna xuBbBIX cymectB (o Jlamapky)», «Mexanusm ¢GopMHUpOBaHUS
NPUCTIOCOOJICHU y pacTeHuii W >KUMBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapiupyta nyremectsusa Y. lapsunay, «Haxonku Y. apBuHay, «@opMbl 00pbOBI
3a cyuiectBoBaHue», «llopoasl romyoeit», «MHoOroodbpasue KylabTypHBIX (GopM
KarmycThl», «[lopoasl JoOManTHUX KUBOTHBIX», «CxemMa 00pa30BaHMsI HOBBIX BUOB
(mo Y. [HapBuHy)», «(Cxema COOTHONIEHUS JBIXKYIIUX CHJ 3BOJIOLUN,
«OCHOBHBIE MTOJIOKEHUS] CHHTETUYECKON TEOPUH 3BOJIOLIHI.

Tema 4. MUKPO03BOIIOIMSA U €€ Pe3yIbTaThl

[Tommynsiuus Kak 3JI€MEHTapHas €AWHULA 3BOMOUUA. COBPEMEHHBIE METOBI
OLIEHKM TEHETUYECKOro pa3HooOpa3zus M CTPYKTypbl Homyisiuuid. M3MeHenue
reHooHJa NOMYJISUMU KaK 3JEMEHTApHOE HBOJIIOLIMOHHOE SBJICHHE. 3aKOH
reHetTuyeckoro pasHoBecus J[xx. Xapnau, B. BaiinOepra.

DOneMeHTapHble (AKTOPBI (IBUKYIIME CHUJIBI) HSBOJIONUU. MyTallMOHHBIH
nporiecc. KomOuHatuBHas u3MeHUMBOCTh. Jlpelid TeHOB —  ciydaifHbie
HEHAIpaBJICHHbIE M3MEHEHMsI 4YacToT aierned B nonymauusx. Oddext
OCHOBAatTensl. JIgpgpexm Oymwuinounoeo eopaviuika. CHUNCEHUE 2eHemuUYecKo20
pasznoobpazus: npuuunsl u cieocmeus. llposenenue s¢pgpexma Opetigha 2enos 6
oonbuwiux u  manvix  nonyaayuax.  Murpamun.  V3omsanus  momymsuui:
reorpadgudeckas (IpoCcTpaHCTBEHHAs ), OMoIorndeckas (penpoayKTHBHAS).

EcrectBennsiit oTOOp — HampaBiswonmi (Qaktop 3BoaOIUUA. DOpMBI
€CTECTBEHHOTO  OTOOpa:  JBIDKYIIMM, CTAaOWIM3UPYIOIMIMMA,  pa3phIBAIOLIUI
(mm3pynTuBHEI). [lomoBoit oT60p. BO3HUKHOBEHHWE W IBOJIOIUS COIUATHHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco0eHHOCTh ~ OPraHM3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIOIUHU.
Bo3nukHOBeHHEe — mpuCnOCOONeHW y  opranu3sMoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl nprucnocoOaeHuil y OpraHu3MoB: MOP(OJIOrHYecKue,
¢uznonornyeckue,  OHMOXUMUYECKHE,  ToBeAeHUeCKHe.  OTHOCUTENBHOCTb
IPUCTIOCOOJICHHOCTH OPTraHU3MOB.

Bun, ero kpurepum u crpykrypa. BumooOpa3zoBanue Kak pe3yJibTar
MUKpOdBoOMOIMH. M3omsanust — kitoueBod daktop BupooOpazoBaHus. Ilytu u
CIIocoObI BUJI000pa30BaHUS: aJIONaTPUYECKOe (reorpacduueckoe),



CUMIIATPUYECKOE (9KOJIOrUYECKOE), «MTHOBEHHOE»  (MOJIUILIONAU3AIuS,
rubpuauzanus). JJIMTeIbHOCTh BOIOIIMOHHBIX MPOIIECCOB.

Mexanu3Mbl GOpMHUPOBaHUS OMOIOTMYECKOTO Pa3HOOOpa3usl.

Ponb »BONOLMOHHONM OHWoOJOrMM B  pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHusi 6uopazHooOpazusi. MUKPOIBOJIOIUS U KOIBOJIIOIUS MMAPa3uTOB U UX
x03s51eB. MexaHu3mMbl OPMUPOBAHUS YCTOMUUBOCTH K aHTUOMOTHKAM M CIIOCOOBI
OOpBHOBI C HEl.

JdemoHcTpanuu

[Toptpersr: C. C. UerBepukos, 3. Maiip.

Tabmuuel 1 cxembl: «MyTanmoHHas HM3MEHYMBOCTHY, «llomynsironHas
CTPYKTypa Buaa», «CxeMa MposiBI€HUs 3aKkoHa Xapau—BalinOepray», «JBmxymue
CWJIbl ABOJIIOLUNY, «IJKOJIOrMUEcKass M30JSIUsl MOMYJIsALUUiA CeBaHCKOM (openny,
«['eorpadmueckass M3OMAIUS  JTUCTBEHHMIIBI CHUOUPCKOM W JIMCTBEHHMIIBI
naypckoi», «llomynsiinOHHbIE BOJHBI YHCIEHHOCTH XUIIIHUKOB U XKEPTBY», «Cxema
JIEUCTBUSI E€CTECTBEHHOrO OTOOpa», «Dopmbl OOpHOBI 3a CYIECTBOBaHHEY,
«MaaycTpuanbHblii MenaHn3M», «KuBble uckomaemsie», «I[10KpOBUTENBCTBEHHAS
OKpacka AKUBOTHBIX», «[Ipenynpexnaaroas OKpacka KUBOTHBIX),
«®uznonornueckue ananranuuy», «lIpucrnocobieHHOCT, OpPraHU3MOB U €€
OTHOCUTENBHOCTBY, «Kpurepun Bunma», «Bunbl-nBorHUKH», «CTpyKTypa BUAA B
npupojie», «Crnocodsl BUaAoOOpa3zoBaHus», «leorpaduueckoe BUA0OOpa3OBaHUE
TPEX BUJAOB JIAHJBIIICH», «IKOJOTMYECKOE BHI000pa30BaHUE BHJIOB CHHHUID,
«[Tonmumuiousl pacrenuit», «KamycTHO-penedHbIil THOPUITY.

OGopynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, yydelia NTHUIl U
3Bepell ¢ MpUMepaMH Pa3IMUHBIX MPUCTIOCOOJEHUM, dYydyena NTHI U 3Bepei
pa3HbIX BHJOB, TepOapuu pacTeHuUM ONU3KUX BHUAOB, 00pa30BABIIMXCS
Pa3TUYHBIMU CTIOCOOAMH.

JlabopatopHass pabGora «BpIsiBI€HHE HU3MEHUYMBOCTH y OCO0EH OIHOro
BUJIA).

JlabopaTtopnass  paGora  «lIpucrnocoOneHuss  OpraHu3smMOB U  HUX
OTHOCHTEJIbHAS 11eJIeCO00Pa3HOCThY.

JladbopaTopuass pabGora «CpaBHEHHUE BHJAOB 10 MOP(}OIOTUUECKOMY
KPUTEPHUIO».

Tema 5. Makpo3BoJiionus u €€ pe3yJbTaThbl

Metonbl M3ydeHHS MakKpo3BOJMOLMH. [lameoHTOnOrMyeckue MeTo[bl
u3ydeHus: sBomouuu. IlepexogHeie @QopMbl M (PUIOreHETHYECKHE  PsJIb
OpraHHU3MOB.

buoreorpaguueckue Meroasl u3ydeHus sBomonuu. CpaBHeHHE (UIOpHI U
dayHpl MaTEepUKOB W OCTPOBOB. buoreorpaduueckue obGmactu 3emud. Bunmbr-
SHAEMUKHU U PEIIUKTHI.



OMOPHOJIOTUYECKHE U CPABHUTEIbHO-MOP(OIOrUYECKUEe METObl H3YyUYEHUS
BONMIOLMM. ['eHeTHueckue MeXaHU3Mbl HBOJIIOLMM OHTOT€HE3a M MOSBJICHUSA
SBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTMYHBIE  OpPraHBbL.
Pynumentapubie  opranbl U aTaBU3Mbl.  MOJEKYISIpHO-TEHETUYECKHUE,
OMOXMMHYECKHME M  MaTEeMaTHU4YeCKMe  METOJbl  M3Y4YEHHUS  DBOJIOIHUHU.
I'omonoruunsie TeHbl. COBpeMEHHBIE METObl MOCTPOEHUS (HUIOTEHETUYECKUX
JEPEBHEB.

XPpOMOCOMHBIE MYTallUU U HBOJIFOIMSI TEHOMOB.

OO0uue 3aKOHOMEPHOCTH (MpaBuUiia) dBONMIOIUU. [IpuHyun cmenvl yHKyull.
HeobOpatumocTs 3Bomtonnu. AjanTuBHas paauainus. HepaBHOMEPHOCTH TEMIIOB
SBOJIIOLIU Y.

JdemoHcTpanumn

[Toptpetsr: K. M. Bap, A. O. Koanesckuii, @. Mromiep, 3. ['ekkensb.

Tabnuiel 1 cxembl: «DUIOreHETHUECKU psl Jomagu», «APXEonTEepUKCe,
«3Bepo3yObie  smiepwl»y,  «Crteronedansiy,  «Puanodputh»,  «CeMeHHbIE
NanopoTHUKW», «buoreorpaguueckue 30HbI 3emin», «Jlpelid KOHTHHEHTOBY,
«PenukThly, «HauampHble cTaauu SMOPUOHAIBHOIO PAa3BUTHS MO3BOHOYHBIX
KUBOTHBIX», «l'OMOJOTMYHbIE W AaHAJOTHYHbIE OpraHb», «PyIuMeHTH,
«ATaBU3MBI», «XPOMOCOMHBIE Ha0OOpbl YEJIOBEKAa W IMIMMIAH3E», «lJaBHbIE
HAIPABJICHUS 3BOJIOLMNY, «OO0IIHE 3aKOHOMEPHOCTH 3BOTIOLIUN.

OOopynoBaHue: KOJUIEKIIMH, TepOapuu, MYJSKA HCKOMAEMBbIX OCTaTKOB
OpPraHU3MOB, MYJISI’KU TOMOJIOTMYHBIX, aHAJOTUYHBIX, PYJAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKLIMU HACEKOMBIX.

Tema 6. IIpoucxo:kaenue u pa3BuTue ;KM3HU Ha 3emJie

Haydnble rumore3bl NpPOUCXOXKIEHUS >KM3HM Ha 3emie. AOuoreHes u
naHcrnepmusi. [JoHaydHble TPEACTABICHUS O 3aPOKIACHUU KU3HU (KPEALMOHU3M).
['unore3a NOCTOSHHOTO CaMO3apOKIEHUS KU3HU U €€ onpoBep:keHue onbiTaMu .
Penu, JI. Cnannanuanu, JI. [Tacrepa. [IpoucxoxaeHne sxu3HU U aCTPOOUOJIOT USI.

OcHOBHBIE ATaIlbI HEOPTraHU4eCKOU HBOJIOLIHH. [InanerapHas
(reonoruyeckasi) OHBOJIONMSA. XHMHYECKas OJBOMIONHSA. AOHWOrCHHBIM CHHTE3
opraHnyeckux Beniects 3 Heopranmdeckux. Omeir C. Mwumiepa u I'. IOpwn.
O6pazoBanue mnonumepoB u3 MoHoMepoB. KoamepBatnas rumnoreza A. .
Omnapuna, runore3a nepBuaHoro o0yiapona J[x. XomnaeitHa, TeHeTUYeCKasi TUIoTe3a
I'. Ménnepa. Pubosumbr (T. Yek) m rumoreza «mupa PHK» VY. TI'mnbepra.
®dopmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopus 3emnm u meroapl €€ wu3ydyeHus. lckomaemble OpraHUYECKHE
octatku. ['eoxponomoruss u e€ wmeronpl. OTHOCUTENbHAsT U aOCOMIOTHAS
reoxpoHoJiorusi. ['eoxpoHosorudeckast mKasa: 30Hbl, 3Pbl, IEPUOIBL, STOXU.



HauanpHble sTanbl opraHnyeckoil sBomtouuu. [losBIeHME U 3BOIOLHAS
MEPBBIX KIETOK. DBOMIOIUS MeTadoiu3Ma. BO3HHUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTNIEHKH KaK aHAJIOT MEPBBIX Ha 3eMiie COOOIIECTB.
Crpomaronutsl. [IpokaproTHl M 5yKapuOTHI.

[Ipoucxoxienne 3ykapuoT (CuMOUOreHe3). DBONIOMOHHOE POUCXOXKIEHUE
BUpycOB. [IponcxoxneHue MHOTOKJIETOYHBIX OpraHu3MoB. BoO3HUKHOBeHUE
OCHOBHBIX I'PYIIIT MHOT'OKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE€ ATallbl 3BOJIOLNMUM BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(dO3bI
pacreHui. Bpixox pacrenuin Ha cymy. [losBiieHHME CIIOPOBBIX pACTEHUU W
3aBoeBaHue umu cymu. CemenHble pacTeHus. I[IpoucxokIeHrne LIBETKOBBIX
pacTeHUMN.

OcCHOBHBIE 3Tallbl 3BOJIOLMM KUBOTHOrO Mupa. OCHOBHbIE apoOMOpP(O3bI
KUBOTHBIX. BeHackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. IlepBbie XxOp/oBbIE KUBOTHBIE. JKM3Hb B BOJIE. DBOIIOLMS MO3BOHOYHBIX.
[Tpoucxoxnenne ampubuii m pentwiuil. [IpoucxoxaeHre MIECKOMUTAIOMNUX U
ntull. [lpunnun ximodeBoro apomopdosza. OcBoeHue OECIIO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMU CYLIU.

PazButne xu3HM Ha 3emMie MO 3paM U IepuoAaM: apxeu, MpOTEpo30il,
najeo3o, Me3030M, KaiiHo30i. OOmias  XapakTepucThKa Kiumara |
rEOJIOTMYECKUX IpOoIEecCoB. llosiBIIeHHE M pacuBET XapaKTEPHBIX OPTraHU3MOB.
VYrineobpa3oBaHue: €ro ycloBUs U BIUSHUE HA Ta30BBIM COCTaB aTMOCHEPHI.

MaccoBble BBIMUpPAHUsI — 3KOJOTMYECKHE KpU3HChl npouuioro. ITpuunssl u
CJIENCTBUS MAacCOBBIX BbIMHpaHHU. COBPEMEHHBIM 3KOJIOTMYECKUH KPHU3UC, €r0
ocobenHoctu. [Ipobiema coxpaneHus 6nopaznooOpasusi Ha 3emIie.

CoBpeMeHHasi cucrteMa opraHudeckoro mupa. [IpuHnumnel kinaccudukauu
opranu3MoB. OCHOBHBIE CUCTEMAaTUYECKUE TPYIIIbI OPraHU3MOB.

JdeMoHCcTpanuu

[Toptpetsr: ®@. Penu, JI. Cnamnanuanm, JI. [Tactep, . 1. Meunukos, A. H.
Omnapun, [Ix. Xonneiin, I'. Mémnep, C. Munep, I'. FOpu.

Ta6mumpe! 1 cxeMbl: «Cxema ombita @. Peqny», «Cxema onbita JI. IlacTepa mo
W3YYEHUIO CaMO3apoKIeHMs Ku3HW», «Cxema ombita C. Mwmmepa, I'. IOpny,
«JTampl  HEOPraHWYECKOW  3BOMOUUM»,  «[ €OXpOHOJIOrMYECKass  LIKaJIay,
«HavanbHble 3Tanbl OpraHMyeckoil 3Bomonun», «Cxema 00pa30BaHUS FYKapUOT
nyréM cumOuoreHesa», «Cucrema >XUBOM mnpuponb», «CTpoeHue BuUpYCay,
«Apomopdo3sl  pactenuid», «PuHHOMUTH), «OIHOKIETOYHBIE BOIAOPOCIN,
«MHorokisieTounsle Bopopociamy», «Mxwm», «[lanoporHukm», «l 0I0CEMEHHBIE
pacteHus’», «OpraHbl IBETKOBBIX pacTeHMi», «(CxeMa pa3BUTUS KUBOTHOI'O
Mupay, «Apomophossl KUBOTHBIXY», «lIpocreimuey, «KuIeuHOTOTIOCTHBIEY,
«Ilnockue 4EPBUY, «HneHucroHorue», «Pb10BDY, «3E€MHOBOJIHBIEY,



«IIpecmbikaromuecsay, «lltumpr», «Miekonuraromue», «Pa3BuTHe KU3HU B
apxeunckou spe», «PazBUTHE KU3HU B MPOTEPO3OMCKOMN 3pe», «Pa3BUTHE KU3HU B
1aJIE030MCKON 3pen, «Pa3BuTHe )KU3HU B ME3030MCKOM 3pey, «Pa3BuTue )XKU3HU B
KalHO30MCKOU dpe», «COBPEMEHHAsI CUCTEMA OPTaHUYECKOIO MUPAY.

OOGopynoBaHue: repOapuy pacTeHUM pa3IUYHBIX OTACNIOB, KOJUICKIIUU
HACEKOMBIX, BIIAYKHbIE MpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOKHUX, CKEJEThl IIO3BOHOYHBIX JKMBOTHBIX, 4Yydella NTULl U 3BEpew,
KOJUICKIIUA OKAMEHEIIOCTEM, TMOJIE3HBIX MCKOMAEMBIX, MYJISDKH OPraHHMYEeCKHUX
OCTaTKOB OPTaHWU3MOB.

BupryanbHasn  saboparopHass  padora «MoaenupoBaHUE  ONBITOB
Mumiepa—tOpu 1o u3y4eHn0 abMOTEHHOTO CUHTE3a OPraHUYECKUX COCTUHCHUN B
nepBUYHON aTMOchepe».

JladbopaTtopHas pabora «/3ydyeHue M ONHCaHUE HCKONAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IpakTnueckas padora «3ydeHue OCOOEHHOCTEH CTPOECHUSI paCTEHUM
Pa3HBIX OTIEIIOBY.

IIpakTnyeckas padora «/3yyeHue ocOOEHHOCTEN CTPOEHUSI MO3BOHOUYHBIX
KUBOTHBIX».

Tema 7. IlpoucxoxaeHne 4eJa0BeKa — AaHTPOIOTeHe3

Paznensl n 3anaun anTponoaoruu. MeToibl aHTPOIIOJIOT U H.

CraHoBieHHE TPEACTABICHUN O MPOUCXOXKJICHUM YeNOBEKa. PeluruozHbie
B0O33peHUsl. COBpEMEHHbIE HAYYHbIE TEOPHUHU.

Cx0acTBO 4enoBeKa ¢ )KMBOTHBIMU. CUCTEMATUUECKOE MOJTOKECHHUE YETOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA €  KUBOTHBIMH:  CPaBHUTEIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTHYECKHE, (bU3H0IOr0-OMOXUMHYECKHUE,
noBegeHyeckue. OTIn4usl 4elIoBeKa OT )KUBOTHBIX. [IpAMOX0kaeHNE U KOMILIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3BuTHE rOJOBHOrO MO3ra U BTOPOM CHUTHAIBHOU
CUCTEMBL.

JBroxyire cuibl (PakTopbl) aHTPOIIOreHe3a: OMOJIOrMYeCcKue, COMAIbHbIC.
CooTtHoleHne OMOIOTUYECKUX U COMMMATBHBIX (DAKTOPOB B aHTPOTIOTEHE3E.

OcHOBHbBIE CTaguu aHTpororeHeza. PanHue uenoBekooOpa3Hbie 00€3bSIHBI
(MPOKOHCYJIBI) ¥ paHHUE TTOHTH/IBI — OOIIHME IPEAKU YeT0BEKOOOPa3HBIX 00€3bsiH U
ToJIel. ABCTpPAJONMUTEKH — ABYHOTHE NPEAKHU JtoAeil. YemoBek yMenbli, NepBbie
W3TOTOBJIEHUS OPYAUM Tpynaa. UenoBeK NPAMOXOISAIINN U MEPBBIM BBIXOM JIIOAEH
3a mnpenensl  Adpuku. YemoBek reipenbOeprckuii  —  oOmMM  MpesoK
HEaHIEPTaJIbCKOr0 YEIOBEKA U YEJIOBEKA pa3yMHOro. YenoBeK HeaHIIepTaIbCKUN
KaK BUJl JIIOJEH XOJIOJHOTO KimMara. YeloBeK pa3yMHbI COBPEMEHHOIO THIIA,
JICHUCOBCKUM YETIOBEK, OCBOCHHE KOHTHHEHTOB 3a mpenenamMu AQpuku.
[Taneorenerrka v najeoreHOMUKA.



DBOJIIOIMS COBPEMEHHOI'0 uejoBeka. EcTecTBEHHBI OTOOp B MOIMYJISIUAX
yenoBeka. MyTanMoHHBIN Tipouiecc U noiaumopdusm. [lomynsiroHHbIE BOJHBI,
npeiid reHoB, murpanus U «3h(PeKT OCHOBATENS» B IMOMYJSIHUIX COBPEMEHHOTO
YeJIoBeKa.

Yenoseueckue pacel. IloHatne o pace. bompline pacel: €BpONEOUHAs
(eBpasmiickas),  aBcTpajo-HerpoujHasi  (dKBATOpHAIbHAs),  MOHTOJOHMIHAS
(a3uarcko-amepukaHckas). Bpems M MmyTH pacceleHHs] 4YelloBeKa IO IUIaHETE.
EnunctBo  demoBeueckux  pac. HaydHas  HECOCTOSITENBHOCTH — pacu3Ma.
[Ipucnoco6eHHOCTh YeoBEeKa K pa3HBIM  YCIOBHUSIM OKPYXKAIOIIEH Cpebl.
Bmusiaue reorpaduueckoit cpenbpl W jpedia reHoB Ha  MOP(QOJOTHIO U
(U3NOTIOTHIO YEeNIOBEKA.

MexaucuMiuinHapHble  MeToabl B (pusuueckoil  (OMOIOTHUECKOM)
AHTPOIOJIOTUHM.  OBOJIOLMOHHAS  QHTPONOJIOTMS U MaJIEOAHTPOIOIOTUS
YeJIOBEUECKUX MOMysiui. buoconuanbHbie HMCCIeAOBaHUS MPUPOJIBI YETOBEKa.
HccnenoBanre KOIBOMIOMUH OUOJIOTHIECKOTO M COIUATBLHOTO B YEITOBEKE.

JdemoHcTpanuu

[Toprpeter: Y. HapBun, JI. JIuku, 4. . Porunckui, M. M. I'epacumos.

Tabmuipl 1 cXemMbl: «MeTOoIbI aHTPOIIOJIOTHIY, «I 0JIOBHOM MO3T UeIoBeKa,
«YenoBekooOpa3Hble 00€3bsiHBI», «CKENeT YeloBeKa U CKeJeT IIHMMITaH3e»,
«PynMMEHTHI U aTaBU3MBIY, «JIBUXKYIIUE CUITBI aHTPOIOT€HE3a», « IBOJIOIMOHHOE
IpEeBO  ueJoBeKa», «ABcTpamonuTek», «YemoBek  ymenslity, «YenoBek
MPAMOXOIAIINNY, «/eHncoBckuil yenoBek» «Heanaepranbipy, «KpoMaHbOHIIBD,
«IIpenku yenoBekay, «ITarnbl IBOIIOINU YeJIOBEKay, «Packl uenoBekay.

OOGopynoBaHue: MYJSDKM — OKaMEHENOCTeH, TPEeAMETOB MaTepualibHOU
KYJIbTYpbl TIPEAKOB YENIOBEKa, penpoaykuuu (dororpaduu) KapTuH C
MUGDOIOTUIECKUMU U OUONEHCKUMH CIOKETaMH TPOMCXOKICHUSI UETOBEKa,
doTorpadgum HaXOOK UCKOTIAEMBIX OCTAaTKOB YEIOBEKA, CKEJIET YeJI0BEKa, MOJICITh
yeperna uejoBeKa M Yeperna IIMMIIaH3€, MOJeNb KUCTH YeJIOBeKa U KHUCTHU
IMMIIaH3€e, MOJIETH TOpCca MPEIKOB YeI0oBeKa.

JlabopaTtopHass pabGora «/3ydyeHne O0COOCHHOCTEH CTpOEHHUS CKeJeTa
YEJIOBEKA, CBSI3AHHBIX C MPSAMOXOKIACHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JTOrMUECKUX aJanTaluil YeT0BEKa.

Tema 8. Jkojoruss — Hayka O B3aUMOOTHOIIEHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM C OKPY KaKIeld cpeaoi

3apoxxieHue U pa3BuTue sKkoioruu B Tpyaax A. ['ymGonpara, K. @. Pynbe,
H. A. CeepuoBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pazgensl u 3amaun
sKoJ0ruu. CBs3b KOJIIOTUU C APYTUMHU HayKaMHU.



Mertonbl 3konoruu. IloneBble HabOmO/IeHUA. DKCHEPUMEHTHl B JKOJOTHH:
OpUpOAHbIE UM JlabopaTopHbie. MozenupoBaHue B IKOJIOTUM. MOHUTOPUHT
OKPY’KaroIel Cpeibl: JIOKAIbHBIM, perHOHAIBHBIN U TJI00ATBHBIH.

3HaYeHUE OKOJOTMYECKHX 3HAHWW JUI1  YEJOBEKAa. OJKOJOTMYECKOE
MHUPOBO33pPEHME KaK OCHOBA CBS3€M 4YelloBeuecTBa ¢ NpUpoaoil. PopmupoBaHue
JKOJIOTMYECKOH KYJIBTYPBI U 9KOJIOTMYECKON I'PaAMOTHOCTH HACEJICHUS.

JdeMoHCcTpanuu

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynbe, H. A. CeBepuos, J. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuiel U cxembl: «Pa3gensl skonoruuy, «Metoasl 3Kojorum», «Cxema
MOHUTOPHHIA OKPYXKAIOIIEH CPENbD».

JlaGoparopHast padora «3yuenue METOJI0B HKOJIOTUYECKUX
UCCIIEOBAHUI.

Tema 9. Opranusmsbl u cpeaa o0UTaHUS

Dkonorudeckue (HakTopbl U 3aKOHOMEPHOCTH UX AericTBus. Knaccudukarus
AKOJIOTHYECKUX (DaKTOpPOB: a0MOTHYECKUE, OMOTHYECKHUE, aHTpoIoreHHsie. O0mue
3aKOHOMEPHOCTH AEHCTBUSL dKojoruueckux ¢akropos. IIpasuno munumyma (K.
[Mnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpPTaHU3MBI.

AbGuotnueckue ¢akrtopsl. CBeT Kak 3Konorudeckuii ¢akrop. [leiicTBue
Pa3HBIX YYaCTKOB COJIHEYHOI'O CIEKTpa Ha OPraHU3Mbl. DKOJIOIMYECKUE TPYIIIbI
pacTeHUN M JKMBOTHBIX II0 OTHOLIEHHIO K cBeTy. CHUTrHaJbHas poOJIb CBETA.
DoTonepuoan3Mm.

Temneparypa kak skonoruueckuil ¢akrop. JleiictBue Ttemmeparypsl Ha
opraHu3Mbl. [IoMKWIOTEpPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocte kak sxomormueckuil Qaxtop. IlpucmocoOnenus pacteHuii K
noJiiep:kaHuio BogHoro Oananca. Knaccudukanus pacTeHUl MO OTHOIIEHHIO K
Boje. [Ipucnoco6neHus >KMBOTHBIX K M3MEHEHHUIO BOJAHOTO PEXUMA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, Ha3€MHO-BO3YILHAs, MOYBEHHA,
[NIyOMHHAasT  NOJANOYBEHHAs, BHYTPUOpPraHU3MeHHas.  DU3UKO-XUMUYECKUE
0COOEHHOCTH cpel oOuTaHusi opraHu3MoB. [lpucrnocoOneHuss OpraHusmMoB K
’KU3HU B Pa3HbIX cpeax.

buomornueckne putmbl. BHemHne m BHyTpeHHUE pUTMBL. CyTOYHBIE H
roJu4Hble PUTMBL. [IpUCIOCOONIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCJIOBUH KU3HU.

XKuznennoie Qopmbel opranusmMoB. [loHsitTue o0 KHU3HEHHOW (Qopme.
JXKuznennsie HopMbl pacTEHUIl: 1epeBhs, KYCTAPHUKHU, KyCTAPHUUKHI, MHOTOJIETHHE



TpaBbl, OJHOJICTHUE TpaBbl. JKu3HEHHbIE (OPMBI KUBOTHBIX: TUIPOOHOHTHI,
reo0MOHTHI, a9POOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnyeckue  ¢akTophl. Bunber  OuoTHueckux — B3aMMOJICUCTBUI:
KOHKYPEHIIUS, XUIIIHUYECTBO, cuMOM03 U ero (opmsl. [lapasutusm, koonepamnus,
MyTYyaau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxieOHn4uecTBO). Herpoduueckue
B3aumojiericTBus  (Tommueckue,  Qopudeckue, (paOpuyeckue).  3HaUeHHE
OMOTHYECKHX B3aUMOJEHCTBUI JJii CYLIECTBOBaHUS OPTraHU3MOB B Cpele
obutanud. [IpuHIUI KOHKYPEHTHOTO UCKIIOYEHHUSI.

JdemoHcTpanun

Tabnmuuet 1 cxembl: «Okonoruueckue (akTope», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TerIoKpoBHbIE
KUBOTHBIE», «XOJIIOAHOKPOBHBIE >KUBOTHBIE», «DU3MOIOrMYECKHE aJanTaluu
KUBOTHBIX», «Cpenbl oOWUTaHUSI OpraHU3MOB», «bHONOrMYEeCKue PUTMBIY,
«Kusnennsie  Gopmbl  pactenuit», <« KuzHeHHbIE  (QOPMBI  KUBOTHBIX),
«9KocucTeMa MHUPOKOIMCTBEHHOIO Jiecay, « IKOCUCTEMAa XBOMHOIO Jecay, «Llenu
nuTaHus», «XumHuuectBoy, «llapasutuzm», «Koukypenuus», «CumMOuo03»,
«KommeHncanuzmy.

OO6opynoBanue: repdbapuu pacTeHUW U >KUBOTHBIX, MPHUCIOCOOIEHHBIX K
BJIUSHUIO PA3JMYHBIX HKOJIOTMYECKUX (DAKTOpOB, repOapum CBETONIOOUBBIX,
TEHENIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHU, CBETONIOOMBBIE, TEHENIOOUBBIE U
TEHEBBIHOCIIMBbIE KOMHATHBIE PACTeHUs], repOapuu U KOJUIEKIIMH TETUTONIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesna OTULl U 3BepeH, repOapuu
pacTeHuil, OTHOCSIIMXCA K TUrpoguram, kcepoduram, Me3opuram, KOMHATHbIE
pacTeHusl JaHHBIX TPYIM, KOJJIEKIINU >KUBOTHBIX, OOUTAIOIIMX B Pa3HbIX Cpelax,
repOapu M KOJUJIGKIIMM pACTEHUHW ¢ KUBOTHBIX, OO0JIAAIOIIUX YepTaMu
IPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHMSIM YCJIOBHU KU3HHU, repbapuu u
KOJUTCKIIMM PACTCHWA W KUBOTHBIX PA3IMYHBIX KU3HCHHBIX (POPM, KOJUICKITUU
KUBOTHBIX, YYACTBYIOUIMX B PA3JIMUHBIX OMOTHUYECKUX B3aUMOACHCTBUSX.

JlabopaTtopunass pabora «BbIsBiIcHHE TPUCTOCOOJICHUN OPraHU3MOB K
BIIMSIHUIO CBETa».

JlabopaTopHass pabGora «BbIsiBIeHHE MPUCIOCOOJICHUN OPraHU3MOB K
BIIUSTHUIO TEMIIEPATypPhI».

JlabopaTtopHass paGora «AHATOMUYECKHE OCOOCHHOCTH PACTEHHH U3
pPa3HBIX MECT OOUTAHUS».

Tema 10. Dxos10rusi BUAOB U MOMYJIALMA

OKOJIOTUYECKHE  XApaKTePUCTUKU  MOMYJISALHH. [Monynauust  Kak
Ouosornyeckas cucreMma. Pob HEOHOPOMHOCTH Cpefibl, (PU3NUECKUX OapbepoB U
0COOEHHOCTEN OMOJIOruU BUIOB B ()OPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nomyisiuuid. OCHOBHBIE MOKa3aTead TMOMYJISUUU: YHUCIEHHOCTh, IUJIOTHOCTD,



BO3pAacTHasi M TOJIOBasg CTPYKTYpa, POXKIAEMOCTb, MPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUSI.

DKoJIoruyeckasi CTpykrypa nomyssinuu. OIeHKa YUCIECHHOCTH MOIMYJISLUH.
JlnvHamMuKa mONysAlUU U €€ perysanusa. buoThdecknii mOTEHIMal MOIMYJISLUY.
MopaenvpoBanue TMHAMUKHA TONyJIsiiud. KpuBble pocTa YMCIEHHOCTH TTOMYJISILINY.
KpuBble BbDKMBaHUsA. Perynsiiys YUCICHHOCTH MOMYJSLUNA: poiib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIINX OT IUIOTHOCTH. JKOJIOTMUYECKUE CTPATETUU BUAOB (I- U
K-cTparerun).

[Tonsitue 00 sKkojormyeckoil Humie Buaa. MecrooOutanue. MHoromepHas
Mozenp 3Kkoimormdeckon Humm Jk.JM. XarumHcona. Pasmepsl skonornueckou
Hud. [loreHunanbHas U peanu30BaHHAS HUILIIH.

Bun kak cucrema mnomynsuuid. Apeansl BUAOB. BHIBI M HMX JKU3HECHHBIE
CTpaTeru. JKOJOTHUYECKUE SKBUBAJICHTBHI.

3aKOHOMEPHOCTM TMOBEAEHUS W MUrpalMi >KUBOTHBIX. buomorndeckue
VWHBAa3UU YY>KEPOJIHBIX BUIOB.

JdemoHcTpanuu

[Toptper: dx. . XaT4nHCOH.

Tabmuiel M cxembl: «IKOJOTMYECKUE XapaKTEPUCTUKU TOMYJISIIUN,
«IIpocTpaHcTBeHHass  CTpyKTypa HOmyasinun», «Bo3pacTHble  mUpaMuIbl
nonynsiuun», «CKOPOCTh  3aCENeHUs] MOBEPXHOCTH 3€MJIM  Pa3IUYHBIMU
opranuzmammny», «Mogenp 3xonornueckor Humu Jx. M. XaTuyuacoHay.

Oo6opynoBanue: repdapuu pacTeHUM, KOJUICKITUN KUBOTHBIX.

JladbopaTtopuass paGora  «llpucmocoOieHuss CceMsH  pacTeHHM K
PaCCEIECHUIO».

Tema 11. JkoJsiorus coodmecTB. IKOJIOrHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buomeHo3 u ero cTpykrypa. CBsS3u MEXKIy
OpraHU3MaMH B OMOILIEHO3E.

Okocuctema kKak oTkpbiTas cucrema (A. JIx. Tencnu). OyHKIMOHATBHBIE
OJIOKM OpraHW3MOB B JKOCHUCTEME: MPOIYIEHTbl, KOHCYMEHTHI, PEIYILICHTHI.
Tpoduueckne ypoBHH. Tpoduyeckue 1enu u cetu. AOMOTHYECKHE OJIOKHU
skocucteMm. [TouBbl U WiTbl B 3k0ocucTeMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUH
B DKOCHCTEME.

OcHOBHbIE  TIOKa3zaTelnu  dKocucTeMbl. buomacca u  mpoaykuus.
DKOJIOTUYECKHUE MUPAMUBI UUCEI, OMOMACCHI U YHEPTUH.

Junamuxa skocucmem. Kamacmpoguueckue nepecmpoiiku. Duykmyayuu.
HamnpaBnenHsie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCMM W HMX MPUYUHBI. AHTPOIOr€HHbIE BO3JEUCTBUS Ha
cykneccuu. KnmmmakcHnoe cooOrecTBo. buopaznoodpasue u moiHOTa KPpyroBopoTa
BEII[ECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.



[Ipupoanbie 3KOCUCTEMBI. JKOCUCmeMbl 03Ep U peK. DKocucmembl Mopeli U
oKeano8. Ixocucmemvl MyHOp, 1€CO8, Cmenell, NyCMblHb.

AHTpPONIOTEHHBIE 3KOCUCTEMBI. Arpo3skocucTtema. ArporeHo3. Paznnuuns
MEXy aHTPOIOT'€HHBIMU U MPUPOTHBIMU IKOCUCTEMaMHU.

Ypb6oskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. ['opojackas
dnopa u dayna. CunanTponuzanusi Topojckoil (ayHbl. buonoruueckoe wu
XO03STUCTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3akoHOMEpHOCTH (POPMUPOBAHHUS OCHOBHBIX B3aUMOJICUCTBUN OpPraHU3MOB B
sKkocuctemax. Ponb kackaonozo sgghexma u 8uU008-30UpPuUKamopos (Kirouesvix
6U008) 6 yHKYUoHUposanuu sxocucmem. IlepeHOC IHEPTUU U BEIIECTB MEXKIY
CMEXKHBIMU 3KOCUCTEMAaMH. Y CTOMYMBOCTh OPraHU3MOB, OMYJISIUN U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOIIOI'€HHBIX BO3JICHCTBUH.

Mexanusmul 8030eticmeus 3aepA3HeHUll pPA3HbIX Munos Ha
CcyOOpP2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCIEMHOM YPOBHSIX,
OCHOBbl ~ 9KOJI02UHEeCKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCMBUS.
Metoa0510rusi MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOMOT€HHBIX SKOCUCTEM.

JdemMoHncTpanuu
[Toptper: A. Ix. Tencnu.
Tabmuupt u  cxembl:  «CTpykTypa  OumomeHo3a»,  «DKocucTeMa

IIMPOKOJIUCTBEHHOTO Jiecay, «IKOCHCTEMa XBOWHOTO Jieca», «DyHKIIMOHAIbHbBIE
IpyNIbsl OPraHU3MOB B 3KocHUCTeMe», «KpyroBopoT BEIIECTB B JKOCHCTEMEY,
«enun nmutanus (mMacTOMIIHAS, TETPUTHAS)», «DKOJIOTHUECKAs MUPAMUIa YUCEID,
«OKonoruveckas mupaMmuga OMOMacchl», «IKOJOTHUECKasl MUpaMuaa dHEPTUNY,
«O0pazoBanue 6onotay, «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxkapay, «JKOCHUCTEMa 03epay, «ArpoieHo3», «KpyroBopoT BelIeCTB U MOTOK
SHEPTUU B arporieHo3ey, «[Ipumeps ypOodKOCUCTEM.

OO6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMY HACEKOMBIX, Yyydelia NTHUIl U
3Bepeil, repOapuu KyIbTYpPHBIX U TUKOPACTYIUX PACTEHUI, aKBApUYM KaK MOJIETh
KOCUCTEMBI.

IIpakTnyeckas padora «/3ydenne u onucanue ypo0dKOCUCTEMBI».

JlabopaTopHas pabGora «/3yueHune pazHOOOpa3us MEITKUX IOYBEHHBIX
YJIIEHUCTOHOTUX B PA3HBIX IKOCUCTEMAX).

IKCKypeusi «KCKYpCHsl B TUIUYHBIN OMoreoreHo3 (B AyOpaBy, Oepe3HSK,
€JIbHUK, Ha CyXO/JO0JbHBIN WX MOUMEHHBIN JIYT, 03€p0, OOJI0TO)».

IKCKypceHsi «IKCKYypCHsI B arpodKOCHCTeMy (Ha IOJ€ WIM B TEIIHIHOE
XO03SHUCTBO)».

Tema 12. buocdepa — riiodanbHas IKocucTeMa

buochepa — obmemnanerapuass o0ojiouka 3eMJIHM, TJ€ CYIIECTBYET WU
CyllleCTBOBaja U3Hb. PazBuTue mpeacTasieHuit o ouocdepe B Tpyaax . 3rocca.



VYuenue B. U. Bepuaackoro o 6uochepe. O6nactu ouochepst u e€ cocran. XKuboe
BelecTBO Ouocdepsl U ero PyHKINH.

3aKOHOMEpPHOCTH cyliecTBoBaHusi omocdeprl. OcobeHHOCTH OHMOCcPephl Kak
rI100aJIbHOM 3KOCcUCTEMBI. J[MHaMuueckoe paBHOBecue B Ouocdepe. Kpyropoporsl
BEIIECTB U OMOreOXMMHUYECKHE IUKJIBI (Yriiepoja, a30Ta). PUTMUYHOCTD SIBIEHMIM
B Onocdepe.

3oHanmbHOCTh Omocdeprl. Ilonsatne o Omome. OCHOBHBIC OHMOMBI CYIIH:
TYH/pa, XBOUHBIE JIeca, CMEIIaHHbIE U IIUPOKOJIUCTBEHHBIE Jieca, CTEIU, CABAHHBI,
MYCTBIHU, TPOTTMYECKUE JIE€Ca, BRICOKOTOPhs. Kiumar, pacTUTEIbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

Crpykrypa U QYHKIIUSA )KUBBIX CUCTEM, OLICHKA UX PECYpPCHOTO MOTEHIIHAJIA U
ounocdepHbIX PyHKIUH.

JdemoHcTpauumn

[Toptpetsi: B. 1. Bepuaackuii, 9. 3rocc.

Tabmuier 1 cxembl: «I['eocdepsr 3emnn», «KpyroBopor azora B mpupome»,
«KpyroBopot yriepoga B mpupone», «KpyroBopor kuciopoaa B HOPHUPOILH,
«KpyroBopor Boabl B mpupozae», «OcHOBHbIE OMOMBI cyminy, «Kiumarnueckue
nosica 3emin», «Tynapay», «Taira», «Cmemannbiid jiecy, «IIIUpOKOIMCTBEHHBIN
nec», «Crenpy», «CaBanHay, «IlycTeiHa», « Tponuyeckuil aec.

OGopynoBaHue: repbapuu pacTEHUN pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 13. YesioBek U OKpYy:KaK0IIas cpeaa

DKOJIOTUYECKHE KPU3UCHI M MX NpUYUHBL. Bo3aelcTBue deloBeka Ha
ouochepy. 3arpssHeHue BoO3AyMIHOM cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BoAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHune kiumara.

AHTpPONIOT€HHOE BO3/ICMCTBUE HA PACTUTEIbHBIA U )KMBOTHBIN Mup. OXpaHa
pPaCTUTENBHOTO U KUBOTHOTO Mupa. OCHOBHBIE MPUHIMIBI OXPaHbl HPHUPOBI.
Kpacueie kHuru. Oco0Go oxpansemble Tmpupojansie Ttepputopun (OOIIT).
boranuyeckue cajpl U 300JI0TMUECKUE TTAPKH.

OCHOBHbIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSI YEIOBEYECTBA U IMPUPOJBIL.
PaumonanbHOe  MPUPONONONIB30BAaHUE M COXpAHEHHE  OHMOJIOrMYECKOro
pazHooOpasust 3emun. OOIIKME 3aKOHOMEPHOCTH TJI00ATBHBIX 3KOJIOTMYECKUX
Kpu3ncoB. OCOOEHHOCTU COBPEMEHHOT O KPU3HCA U €TI0 BEPOSTHBIE MOCIEACTBUSI.

Pa3Butne METOIOB MOHUTOPUHITA pa3BUTHUSI OMACHBIX TEXHOT'E€HHBIX
npoueccoB. CucmemHvle ucciedosanusi nepexooa K pecypcocbepezaroweti u
KOHKYDeHmocnocobnou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypchoi.
Hayuonanvnvie ungopmayuonnvie cucmemsl, obecneuusarowue O00CMyn K
ungopmayuu NnO  COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. OcHoBbl



9Kopeabunumayuu Kocucmem U cnocooos 060pvoObLl ¢ OUONOBPEHCOCHUSMU.
Pexoncmpykyusa mopckux u HazemHwix IKOCUCTEM.

JdemoHcTpanuu

Tabmuupl W cxembl:  «3arpsi3HEHHE  atMoc(epbl»,  «3arpsi3HEHHE
ruapocdepb», «3arpsizHeHue nouBbl», «llapHukoBblii  APdexT», «Ocobdo
OXpaHsieMble PUPOJHBIE TEPPUTOPUIY, «MOJIETN YIIPABIIEMOIO MUPAY.
Ob6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTCHUM M KUBOTHBIX KpacHoi
kHuru Poccutickoint @enepanuu, KpacHol KHUTH peruoHa.



IVIAHUPYEMBIE PE3YJIbBTATbBI OCBOEHMUS ITPOTI'PAMMBI 11O
BUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBimuBaeT TpeOOBaHMS K pe3ylbTaTaM OCBOCHUS
0o0yJaromMKUMHUCS TPOrpaMM CpeaHero oOmero oOpa3oBaHUsS: JIMYHOCTHEIC,
METaInpeMETHbIEC U MPEIMETHBIE.

B cTpykType MMYHOCTHBIX PEe3yIbTaTOB OCBOSHHUS MPOrPAMMBI IO OUOJIOTUH
BBIJICJICHBI CJIEAYIONIUE COCTABIIAIONIME: OCO3HAHUE O0YUYaIOIIUMUCS POCCHICKOM
rPaXXIAHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH
U CaMOONPENEIEHUI0, Haiuuyue Mmomusayuu K OOy4EeHUI0  OHOJIOruH,
yenenanpaegiennoe paszeumue BHYTPEHHUX YOEXKIEHUN JUMYHOCTH HAa OCHOBE
KIIFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPAAUIMN pa3BUTUS OHOIIOTHYECKOTO
3HAHUSI, 20MOBHOCMb U CNOCOOHOCHMb O0YUYAIOIINXCS PYKOBOJICTBOBATHCS B CBOEH
JESATETbHOCTU I1[€HHOCTHO-CMBICTIOBBIMU ~ YCTAHOBKAMH, NPUCYIIUMU CHUCTEME
OMoJOorMYeckoro  0oOpa3OBaHMS, Haluyue  NPABOCOZHAHUS — DKOJIOTMYECKOU
KYJIbTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH KU3HEHHBIC TUIAHBI.

JIM9HOCTHBIE pe3ybTaThl OCBOSHUS MPOTrPAMMBI 10 OMOJIOTHH JTIOCTUTAIOTCS
B EIUHCTBE Y4YEOHOM M BOCIHUTATEIBHON JEATEIHBHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMU POCCUMCKUMH COIUOKYJIBTYPHBIMHU, UCTOPUUECKUMU U JTyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBWIAMU U HOpPMaMH
MOBEJICHUSI W CIIOCOOCTBYIOT TIPOI[ECCaM CaMOIIO3HAHUS, CAaMOBOCTMTAHUS U
CaMOpa3BUTHUS, Pa3BUTHUS BHYTPEHHEH TMO3UIUMU JIMYHOCTU, MATPUOTH3MA U
YBXKECHHUS K 3aKOHY M IPABOIOPSAAKY, YEIOBEKY TPyAAa U CTApLIEMY IMOKOJIEHHUIO,
B3aMMHOTO YBa)XEHUsS, OEpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEAHIO H
TpaJULUsIM MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuiickon Denepanuu, OTpupoae u
OKPYKAIOIIEN CpENE.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMS YyuyeOHoro mnpeaMera «buomorus»
JIOJIKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTH 00YUYaOIIUXCSl PYKOBOJICTBOBATHCS
chOopMUPOBAHHOW BHYTPEHHEH MO3ULUEN JHUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXJIEHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM I[EHHOCTSIM POCCHMCKOro O0OIIEeCTBa, pPaCHIMPEHHE >KU3HEHHOTO
OMbITa U OMbITA JAEATEILHOCTUA B MPOILIECCE pean3allii OCHOBHBIX HaIpPaBICHUN
BOCIIUTATENIbHOU JIEITEIbHOCTH, B TOM YUCIIE€ B YACTH:

1) rpa:ka1aHCcKOro BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOMN MO3ULIMU 00YUaIOIIErocsl KaK aKTUBHOT'O U
OTBETCTBEHHOI'0 WIEHAa POCCUMCKOro OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX IpaB U OO0S3aHHOCTEH, YyBa)KEHUE
3aKOHa U MPaBOIOPSAIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEILHOCTH TPU CO3JIaHUHU
y4eOHBIX MPOEKTOB, PEIICHUU y4eOHBIX W TO3HABATEIbHBIX 3aJlay, BBHIMOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENENATh COOCTBEHHYIO TIO3UILIMIO MO OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHSTH €€;

YMEHHUE YUYUTHIBATH B CBOMX JEHUCTBUSIX HEOOXOJUMOCTH KOHCTPYKTHUBHOTO
B3aMMOJICHCTBHUS JIOJICH C pa3HBIMH YOSKICHUSAMH, KYJIbTYPHBIMU IIEHHOCTSIMHU H
COIIMAIbHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TIPOIIECCE COBMECTHOI'O BBIMOIHEHUS
y4eOHBIX, TO3HABATEIbHBIX M HCCIENOBATEIbCKUX 3a7a4, YBAXKHUTEIHLHOTO
OTHOIICHUS K MHEHHIO OIMOHEHTOB TMPHU OOCYXKICHUH CIIOPHBIX BOIPOCOB
OMOJOTMYECKOT0 COICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AESATENbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMSA

c(hopMHUPOBAHHOCTH POCCUNCKOU rpakIaHCKOMN WJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHHUSI K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH TIEpE.l
Ponunou, ropmoctu 3a CBOM Kpau, CBOKO PoauHy, CBOM SI3BIK U KYJIBTYPY,
IPOIIJIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIECHUE K MPUPOHOMY HACIIEIUIO U MaMSITHUKAM MPUPOIbI,
JTOCTHXeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCUHCKUX Y4YEHBIX B CTAaHOBJICHUE W
pa3BuTHE OWONOTWH, TOHMMAHUS 3HAYCHHUS OWOJOTHU B TO3HAHWH 3aKOHOB
IPUPO/IBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTr0 0OOIIeCTBA;

ujeiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyXKeHHIO W 3amute OTeuyecTsa,
OTBETCTBEHHOCTH 32 €r0 CyIh0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUA:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUMCKOrO HAPO/Ia;

c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOTO TIOBE/ICHMSI;

CIIOCOOHOCTh OIICHMBATh CHUTYAallMI0 M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJ]a B OCTPOCHUE YCTOMUUBOTO OYIYIIEro;

OTBETCTBEHHOE OTHOILLIEHUE K CBOUM POJIMTEIISIM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPHHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaguuusaMHu HapooB Poccnu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKJIIOYas I3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIIICHHUI;

MOHUMAaHHE SMOLIMOHAIIBHOTO BO3/ICUCTBUS KUBOI MPUPOJBI U €€ [IEHHOCTH;



TOTOBHOCTh K CAMOBBIPOKEHHUIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMJICHUE
NPOSIBIIATH Ka4eCTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro Bocnutanusi, GOopMHUPOBAHHS KYJIbTYPbl 310POBbS U
3MOIMOHAJIBLHOIO 0JIaromoJIy4ns:

NOHUMAaHWE U pealu3alus 3J0pOBOro M Oe30MacHoro ooOpasza KHU3HU
(3mopoBoe  TUTaHUE, COONIOJICHWE TUTHEHUYECKUX TpaBWI W HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTHbIXa, peErysipHas Qunyeckas
AKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOIIECHUS K
COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 3/10POBbIO;

NOHUMAHHE 1EHHOCTU TMPaBWI HWHIWBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIIUSAX, YTPOKAIOIIUX 3/I0POBbIO U KU3HU JIOJICH;

OCO3HAHUE TOCIEICTBUN M HEMPHUATHUS BPEIHBIX NMPUBBIUEK (YMOTpeOIeHUs
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

6) TPy10BOr0 BOCIUTAHMS:

TOTOBHOCTB K TPYAy, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPY0I00HE;

TOTOBHOCTh K AKTUBHOW MESTEIHHOCTH TEXHOJOTMYECKOW U COLMAIBHOM
HAIPABJIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSTEIHHO
BBITIOJIHATH TaKyl0 JAESATEIbHOCTD;

UMHTEpEC K pasznuHbiM cepam mpodeccuoHaTbHON AESTEIbHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  Peau30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHMIO W CaMOOOpa30BaHUIO Ha
MPOTSI)KEHUU BCEHN KU3HU,

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

AKOJIOTHYECKH 1IEIeCO00pa3HOE OTHOIICHHE K NPHUpPOAEe KaK HCTOYHUKY
KU3HU Ha 3emIie, OCHOBE €€ CYyIIE€CTBOBAHHUSI;

MOBBIIICHUE YPOBHS JKOJIOTUYECKON KyJIbTYphl: MPUOOPETEHUE OIbITA
IUIAHUPOBAHUSA TOCTYNKOB M OLEHKHM MX BO3MOXHBIX TMOCIEICTBUNA IS
OKpYXarollen Cpebl;

OCO3HAaHHE TI00aTBLHOTO XapaKTepa IKOJOTMYECKUX MpoOJeM W MyTeld HxX
pernieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpETaeMble MpPH H3YYEHUH OHOJIOTHU
3HAHMSIT W YMEHUS TPU PEIICHHH TpoOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
OPUPOJIONONIL30BAHUEM  (COONIIOJICHHE  TpaBUJl  TOBEACHUA B NIPUPOJE,
HAIIPaBJICHHBIX HA COXPAaHEHHWE pPAaBHOBECHS B DJKOCHUCTEMaX, OXpaHy BHJIOB,
IKOCHUCTEM, OHochephl);

AKTUBHO€ HENPUATHE JICMCTBUK, IPUHOCAIIMX BpEH  OKPYKAKOIIEH
NPUPOJHON Cpeie, YMEHHE MPOTHO3UPOBATH HEOJATONPHUSTHBIC KOJIOTHUECKUE
MOCJICICTBUS NMPEANPUHUMAEMBIX IEUCTBUHN U MIpEAOTBpaIaTh UX;



HAJIMYKE Pa3BUTOrO 3KOJOTMYECKOr0 MBIILJIEHHUS, YKOJIOTHYECKON KYIbTYpHI,
OTIbITa JesTebHOCTH AKOJIOTUYECKOMN HAIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
NPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOMN AEATENBHOCTH IKOJIOTMUYECKOM
HANpPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAyKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOIO Ha JIMAJore
KYJbTYp, CIOCOOCTBYIOIIET0 OCO3HAHHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEPILIECHCTBOBAHHUE SI3BIKOBOW M YWTATENbCKOM KYJIBTYPBl KaK CpEACTBa
B3aUMOJICHCTBHS MEXY JIFOJAbMH U MIO3HAHUS MUPA;

NOHMMaHue crneuu@uku OHONOrMM Kak HayKd, OCO3HaHusi €€ poju B
(GbopMHUPOBAaHUU PALMOHAIBHOIO HAYYHOT'O MBIIUIEHUS, CO3JaHUU 1IETOCTHOrO
Npe/ICTaBlIeHUs 00 OKpY)KaloleM MHpE KaK O €JIMHCTBE MPHUPOJbI, YEIIOBEKA U
oOniecTBa, B IMO3HAaHWHM NPHUPOJHBIX 3aKOHOMEPHOCTEH M PELICHHH Npo0sieM
COXpaHEHUs TPUPOJAHOIO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHMU JJII COBPEMEHHOW ITMBUJIU3AIINMU:
o0ecrieueHuss HOBOTO YPOBHSI Pa3BUTHUSA MEIULIMHBI, CO3/IaHUE MEPCIIEKTHUBHBIX
OMOTEXHOJIOTUI,  CIIOCOOHBIX  pElIaTh  PECYpCHble  MPOOJIEMBbl  Pa3BUTHS
YeJIOBEUECTBA, TOMCKA MyTeW BbIX0/1a U3 INIO0ANBHBIX 3KOJIOIMUECKUX MPOOJIeM U
o0OecrieyeHusi  Mmepexojla K  YCTOMYUBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
UCTOJIb30BAaHUIO MPUPOJIHBIX pPECYpcoB U (OPMUPOBAHMIO HOBBIX CTaHAApPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHMH OHOJOTMYECKUX 3HAHMM B LEIAX
NOBBIILIEHUA OOIIe KyJNbTYphl, €CTECTBEHHO-Hay4YHOM TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKITMOHAILHONW TPaMOTHOCTU OOydJarommxcs, GopMupyeMoi
IpU U3yYEHUU OMOJIOTHH;

NOHUMAaHHUE CYIIHOCTU METOJIOB MO3HAHMS, UCIIOJIIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH UCIOJb30BaTh TMOJy4aeMble 3HAHMS JUIsl aHajau3a W
OOBSICHEHHS SIBJICHUI OKPYKAIOLIEro MUPA U MPOUCXOASAIIMX B HEM HM3MEHEHUH,
yMEHHUE JenaTh OOOCHOBAHHBIE 3aKIIIOUEHHS Ha OCHOBE HAayyHbIX (DAKTOB U
UMEIOILIUXCS JAaHHBIX C IEeNbI0 MOJYyYeHHUs JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHMS AJIs
pelieHus Npo0JIeM B peailbHbIX KU3HEHHBIX CUTYaLIUAX;

OCO3HAHHME LIEHHOCTH HAYYHOM JeATE€IbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOEKTHYIO M UCCIIE0BATENIbCKYIO JAESITEIbHOCTh UHIUBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa30BaHUIO |
camMo00pa30BaHUIO, K AaKTHUBHOMY TMOJYYEHHUIO HOBBIX 3HaHMM 1o OuOIOTHU B
COOTBETCTBHHU C KU3HEHHBIMH MOTPEOHOCTSIMHU.



METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeranpenMeTHbie pe3yibTaThl OCBOCHMS y4eOHOro mnpenmera «buomorus»
BKJIIOYAIOT: 3Ha4YuMble JJi1  (OPMUPOBAHUS MHMPOBO33PEHUSI O00YUYAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYYHbIE TOHITHS, OTpaKarolIne
IIEJIOCTHOCTh HAYYHOM KApTUHBI MHUpA U CHENU(UKYy METOJO0B ITO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, YHEPTHUs, SBJICHUE, MPOLECC,
CHUCTeMa, Hay4HbIA (paKT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
uccieloBaHrue,  HaONIoJleHne,  HU3MEpPEHHe,  HOKCIEPUMEHT U JpYrue);
yHUBEpCAJIbHbIC Yy4eOHbIe JeWCcTBUsS (TI03HABaTEIbHbIE, KOMMYHUKATHUBHBIC,

PETYISTUBHBIE), o0ecreunBaroIne (dopmHpoBaHue (yHKIMOHATBHON
IPaMOTHOCTM M  COLMAJIbHONM KOMIIETEHIMM OOYyYaroluXcs; CIIOCOOHOCTH
o0yuarouuxcs UCII0JIB30BAaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAaHWS W  YyHHUBEpcajbHble Yy4yeOHbIE JEHCTBUS B
NIO3HABATEIBHOM U COLMATIbHOM ITPAKTHUKE.

B pesynprate wu3ydyeHus OMOIOTMM Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBanust y oOydwaromerocs OyayT cGhOpPMHpPOBAaHBI TO3HABATEIHHBIE
YHUBEpCAJIbHbIE yUeOHbIE 1EMCTBUS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHbIE YUeOHbIE
NEICTBUSA, PEryISTUBHbIE YyHHBEpCAIbHbIE Y4eOHbIE JEMCTBUS, COBMECTHAs
JESITENbHOCTb.

MeranpeaMeTHble pe3yNbTaTbl OCBOCHMSI IMPOrPaMMbI CPEIHEro OOILEero
00pa30BaHus TOJKHBI OTPaXXKaTh:

OsBaagenne YHHMBEPCAJIbHBIMHU y4eOHBIMHU MO3HABATEIbHBIMH
AEeHCTBUAMM:

1) 6a30BbIe JIOTHYECKHE TeHCTBHUSA:

CaMOCTOSITENNFHO ~ (OPMYNHPOBATH W aKTyalH3UpOBaTh  MpoOIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCMOJIb30BaTh IMpPU OCBOCHUU 3HAHUM NPUEMBI JIOTMUECKOIO MBbIIUICHUS
(aHanmu3a, CMHTE3a, CpaBHEHUS, KiIacCU(pUKamu, 0000IEeH ), pACKPHIBATH CMBICIT
OMOJOTMYECKUX MOHATUM (BBIIEIATHh UX XapaKTEpHbIE MPU3HAKH, YCTAHABIIUBATH
CBSI3U C APYTUMU NOHATUAMH);

ONpEeNEeNsATh LENH JAEITEeIbHOCTH, 3a/JaBas IapaMeTpbl U KPUTEPUH HX
JOCTUKEHHUS, COOTHOCUTD PE3YJIbTATHI ACSITEIILHOCTHU C IOCTABJIEHHBIMU LEISIMU;

UCIOJIb30BaTh OMOJIOTMYECKUE MOHATHUS sl OOBsICHEHUS (DAKTOB U SIBJICHUI
YKABOU IIPUPOJBI,

CTPOUTH JIOTUYECKUE pacCyXIeHUs (MHIYKTUBHbIE, JEAYKTUBHBIE, IO
AQHAJIOTMH), BBIABIIATH 3aKOHOMEPHOCTM W NIPOTHUBOPEYMS. B PacCMaTPUBAEMBIX
ABJICHUAX, (DOPMYIUPOBATH BHIBOJbI M 3aKIIOUEHUS;

IPUMEHSATh CXEMHO-MOJIENIbHBIE cpeAcTBa AN IPENCTaBICHMS
CYUIECTBEHHBIX CBSI3€M M OTHOIICHHMH B M3y4aeMbIX OMOJIOrMYECKHX OOBEKTax, a



TaKK€  MPOTUBOPEYMH  Pa3HOrO0  pOJAa,  BBIABICHHBIX B Pa3IMYHBIX
UH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3palatrbiBaTh IUIAaH pelICHUs MPOOJIEeMbl ¢ YYETOM aHaiIM3a UMEIOLIUXCA
MaTepHAIbHBIX U HEMAaTEepUaAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B JIEATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEACTBUMN ACSITEIBHOCTH;

KOOPAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSAX  PpEAIbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOECHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE IPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCJIE0BATEIbCKUE IEHCTBHS:

BJIaJI€Th HABBIKAMH Y4E€OHO-UCCIEA0BATENBbCKON U IPOEKTHON JIEATEIbHOCTH,
HaBbIKAMHU  pa3pelieHus MnpodjieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY IIOMCKY METO/IOB PEUICHUS IPAKTUYECKUX 3aa4, [IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHNS;

UCIIOJIb30BaTh pPA3IWYHbIE BUABI JEATEIBHOCTH IO IOJYYEHUIO HOBOIO
3HaHMSI, €r0 HWHTEPHpPETALMH, MNPEeoOpa3OBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYalUsIX, B TOM YHUCJIE€ IPU CO3JaHUU YUE€OHBIX U COLIUAIbHBIX IPOEKTOB;

¢bopMUpOBaATH HAYYHBIN THUI MBIIUICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU NTOHATUSIMU U METO/IAMU;

CTaBUTh MW (HOpPMYIUPOBaTh COOCTBEHHBIE 3aJauyd B 0Opa30BaTEIbHOM
NEATENbHOCTH U KU3HECHHBIX CUTYalUsX;

BBISIBJISITh [IPUYMHHO-CJIEJACTBEHHBIE CBSI3M W aKTyallM3MpOBaTh 3ajaady,
BBIIBUTaTh TUIOTE3y €€ pelIeHUsl, HaXOAWTh apryMEHThl IS JI0Ka3aTelibCTBa
CBOMX YTBEP)KIICHMI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILICHHUS;

AQHAIM3UPOBATH IIOJYYCHHBIE B XOJE€ PEIICHHUs 3aJa4d  pPE3yJIbTaTHI,
KPUTHUYECKN OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JlaBaTh OLEHKY HOBBIM CUTYyalUsIM, OLIECHUBATh IPUOOPETEHHBIH OIBIT;

OCYILIECTBIIATh LEJICHAIIPABICHHBIN MOUCK MEepeHoca CPEACTB U CIOCOOOB
JeUCTBUS B MPO(PECCUOHANBHYIO CPELY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATENIBHYIO M MPAKTUYECKYIO0 00JIacTh
KU3HEIEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JacTeill;

BBIIBUTaTh HOBBIE WJEH, MPEIIaraTb OPUTrMHAIbHBIE MOAXOAbl U PELICHUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢c nunopmaunueii:

OPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHHKAX MHPOpMAIUH (TEKCTe y4EOHOTO
nocoOus, Hay4YHO-TIONYJIAPHOM JUTEpaType, OHOJIOTMUECKHX CJOBapsAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX Oa3ax AaHHbIX, B MHTepHere), aHaIu3UpOBaTh



UH(POPMAITUIO PA3IMYHBIX BUAOB U ()OPM MPEICTABIICHUS, KPUTUICCKH OIICHUBATh
€€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUMBOCTH;

dbopMynHpoOBaTh 3aMpOChl U MPUMEHSTH PA3IMYHBIE METOJbI MPU TOUCKE U
otOope Ouonornueckoi MHMOpMaLMK, HEOOXOIUMOM MJi BBIMOTHEHUS YYEOHBIX
3ajady;

NpUOOPETaTh OMBIT HCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3TNIHBIX
TTOMCKOBBIX CUCTEM;

CaMOCTOSITEIFHO ~ BBHIOMpaTh  ONTUMANBbHYIO  (OpMY  TNpEACTaBICHUS
O6uonornyeckor uHpopmaiuu (cxembl, Tpaduku, TUarpaMmsbl, TaOIUIbI, PUCYHKHU
" pyroe);

UCTIONB30BaTh HAy4YHBIA S3BIK B KAdeCTBE CpEACTBa MpH pabore ¢
Ouosjornyeckod HHPOpMalMe: MNPUMEHATh XHUMHUYecKue, (Qusnyeckue W
MaTEeMaTUYECKHUE 3HAKM U CUMBOJIBI, (HOpMYJbl, aOOpeBHATYpYy, HOMEHKIATYpY,
UCTONB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENCTBa
HaTJISTHOCTH,

BJIaJ€Th  HABbIKAMM  pACIO3HABAaHUS M 3alUTHl  WHGOpMAaINH,
uHGOPMAIIMOHHON 0€30MacHOCTH TUYHOCTH.

OgyajeHne yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU J1€HCTBUSIMM:

1) ob1eHme:

OCYHIECTBJISATH KOMMYHUKAIIMK BO BCeX c(pepax KU3HU, aKTUBHO Y4aCTBOBATh
B JIMAJIOTE WJIM JUCKYCCHUU TO CYIIECTBY OOCYX/IaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOIIPOCKI, BBICKA3bIBATh CYXKJICHHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeaiaraeMoi
3a/1au, YUUTHIBATh MHTEPECHI W COTJIACOBAHHOCTH IMO3UIIMNA APYTMX YYaCTHHUKOB
Janora Wi JUCKYCCUN);

pacmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHWS, MOHUMATh 3HAYEHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHUS KOH(JIUKTHBIX CHUTYaIUH,
YMETh CMSITYaTh KOH(IJIUKTHI U BECTU MEPETOBOPHI;

BJIAJICTh PA3IMYHBIMU CIIOCOOaMH OOIIEHUS U B3aUMOJIEHCTBHUSA, MOHUMATH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHNUE K COOECETHUKY
U B KOPPEKTHOU (hopme GOpMyIHpOBATH CBOU BO3PAKEHUS;

pPa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUSI C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAsI eI TeJIbHOCTh:

MIOHUMATh M HCIIONH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUIYAJIbHOM
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000OCHOBBIBATh HEOOXOAUMOCTD
NPUMEHEHUS TPYNIOBBIX ()OPM B3aUMOCHCTBUS MIPH PEIICHUN yueOHOM 3a1a4u;

BBIOWpAaTh TEMAaTUKy M METOJbI COBMECTHBIX MEHUCTBHUHA C Y4ETOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH KaXKJIOTO YJieHa KOJJIEKTHBA,



NpPUHUMATh  II€JIM  COBMECTHOM  JCSATEIbHOCTH, OpPraHU3OBBIBATH U
KOOPJAMHUPOBATh JEUCTBUS MO €€ JIOCTMKEHUIO: COCTaBIIATh IUIAH JEHUCTBUH,
pacmpeneisTh poiu ¢ Y4ETOM MHEHUM Y4YaCTHHUKOB, OOCYXKIAaTh PE3YJbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAue€CTBO CBOEro BKJAJa M KaXJOr0 y4YacTHUKA KOMaHJIbl B
001l pe3yabTar Mo pa3padoTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TIPOEKTHI, OLEHHUBATh HUAEH C TMO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTpPATErMYecKOe TOBEJAECHHWE B Pa3IUYHBIX
CUTYaIMSIX, IPOSBIIATh TBOPYECTBO U BOOOpaKEHNE, ObITh MHUITUATUBHBIM.

OBiaeHNe YHMBEPCAJIbHBIMY PEryJSTUBHBIMHU AeHCTBUSIMH:

1) camoopraHu3anmsi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIsl BBISBJICHUS MPOOJIEeM M UX
pElIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaIUsIX;

BEIOWpAaTh HAa OCHOBE OWOJOTWYECKHX 3HAHUW II€TIEBBIE W CMBICIOBBIC
YCTAHOBKHU B CBOMX JICHCTBUSIX M MOCTYIKAaX MO OTHOIIEHUIO K YKUBOUW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATEIIBHYIO NIESITEIbHOCTD, BBISBIATH
npoOJeMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIEC 3aJlauu B 00pa3oBaTEIbHON
NEeSATeIbHOCTU U )KU3HEHHBIX CUTYaIlUsX;

CaMOCTOSITENILHO COCTABJISITH IUIAH  pEIIeHHs Npo0ieMbl C  y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U IIPEATIOUTCHHUIH;

JIaBaTh OLICHKY HOBBIM CUTYaIlUsIM;

paciupsTh paMK{ y4eOHOI0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEAOUYTCHUMH;

JieN1aTh OCO3HAHHBIA BBIOOp, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pEICHUE;

OIICHUBAThH IPHUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DPYAMUIMHA B
pa3HbIX 00JIaCTAX 3HAHUM, TMOCTOSHHO TIOBBIIATH CBOM 0Opa30BaTEIbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM;

BIIQJIETh  HABBIKAMU  TMO3HABATEIbHON  pediiekcMu Kak  OCO3HAHUSA
COBEpIIAEMbIX JEHUCTBUM UM MBICIUTEIBHBIX MPOLECCOB, HMX pPE3yJbTaTOB U
OCHOBAaHMM, MCIOJB30BaTh MPUEMBI PeQUIEKCUU Il OLEHKU CUTYallMH, BbIOOpa
BEPHOI'O PELICHUS,

YMETh OILICHUBAaTh PUCKH W CBOEBPEMEHHO NPUHUMATh PEHIEHUS MO0 HUX
CHWKEHHUIO;



IPUHUMATh MOTHBbI M apryMEHTbl JPYrMX MpPH AHAIU3E PE3YIbTATOB
NEeATEIBbHOCTH;

3) npuHsTHE CeOsl M IPYTUX:

OpPUHUMATh Ce0sl, IOHUMAasi CBOM HEJJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBbI M AapryMEHTbl JPYIMX M[pPH AHAIU3E PE3YIbTATOB
NEeATEIbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHUP C IO3ULIUHU APYTOro YeaoBeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yabTaThl OCBOCHHUSI COJIEpXKaHUSI Yy4yeOHOro mpeamera
«buonorust» Ha yriayOnE€HHOM YpOBHE OpPHEHTHPOBAaHbI Ha oOOecredeHHe
npopunbHOro  oOydeHus  oOydarormuxcs  Ouojorur. OHH  BKJIIOYAIOT:
cnenuuyeckue s OMOIIOTHH HAYYHBIC 3HAHUS, YMEHHUS U CTIOCOOBI JEHCTBUN 110
OCBOCHHIO, UHTEPIIPETALNN U MPeoOpPa30BaHUIO 3HAHUM, BUIbI JEATEIBHOCTH IO
MOJTyYEHHUIO HOBBIX 3HAHUN M UX MPUMEHEHHIO B PA3IMUYHBIX Y4€OHBIX, a TAKKE B
peanbHbIX KU3HEHHBIX cuTyauusax. IIpenmerHsie pe3ynbTaThl MPEACTABICHBI MO
rojiamMm U3y4eHusl.

[IpenMeTHble pe3yibTaThl OCBOeHUsI yueOHoro mpenmera «buonorus» B 11
Kjlacce NOMKHBI OTPAXkKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ M POJM OWOJIOTHUM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBl MHpa, B TMO3HAHUM 3aKOHOB NPHUPOJBI M PEUICHUH SKOJOTHUYECKUX
npo0yieM YellOBEYeCTBA, a TaKXKe B PEIICHHWH BOMPOCOB PallMOHAIBHOIO
PHUPOJIOTIONB30BaHUA, U B (DOPMUPOBAHUH IIEHHOCTHOT'O OTHOIICHUS K MPHUPO/IE,
0O0IlIECTBY, YEJIOBEKY, O BKJIAJI€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHY;

YMEHHUE BIIAJIETh CHCTEMOW OHOJOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET
OMpeNleNIeHUs] M TOHUMAHHE CYIIHOCTH OCHOBOIIOJATalONUMX OHOJIOrMYEeCKUX
TEPMHUHOB M TOHATHH (HACIECICTBEHHOCTh, W3MEHYHMBOCTH, BHJ, JKOCHCTEMA,
o6uocdepa), OMOTOrHUYECKHUE TEOPUHU (, XPOMOCOMHAs TEOpHs HaCIeACTBEHHOCTH T.
Moprana), yuenms (H. WM. BaBmioBa — o0 1meHTpax MHOrooopasus u
IPOUCXOXKJCHUSI KYJIbTYPHBIX pAacCTEHUI), 3aKOHBI (€AMHOOOpPa3Wsi MOTOMKOB
MEePBOro MOKOJICHUS, pacIeIUIEHUs, YACTOThI TaMeT, HE3aBUCUMOT'O HaCJIeIOBAHUS
I'. Menpgensa, roMONOTMYECKUX PSIAOB B HACIEACTBEHHOW H3MeHuuBoctu H. U.
BaBunosa), Ouonoruueckue Teopuu (IBomornonHas Tteopusi Y. JlapBuHa,
cuHTeThueckass Teopusi sBomtonuu), yueHus (A. H. CeBepuoBa — o myTax u
HampaBlieHusix sBomonnu, B.M. Bepnaackoro — o Ouocdepe), 3aKoHbI
(renernueckoro paBHoBecus JDk. Xapau u B. BaiinOGepra, 3apojbIiieBoOro



cxoactea K. M. bopa), mpaBwia (munumyma FO. Jlubuxa, sKoJOTHMUECKOMN
MUPAMUJIbl SHEPTUN), TUIIoTe3bl (Tunore3a «mupa PHK» V. I'unbepra);

yMEHHE  BJIAJIETh  OCHOBHBIMM  METOJAAaMH  HAYYHOTO  TO3HAHUS,
UCTIOJIb3yEMbIMH B OMOJIOTHYIECKUX MCCIICIOBAHUSIX KUBBIX O0OBEKTOB U SKOCHUCTEM
(omucaHue, U3MepeHue, HabOJIoJeHUEe, IKCIEPUMEHT), CIOCOOAMM BBISBICHUS U
OILICHKHU aHTPOIIOT€HHBIX U3MEHEHU B MPUPO/IE;

YMEHHUE BBIJCNIATh CYIIECTBEHHbIC NPHU3HAKH: BHUIOB, OHOTEOIEHO30B,
SKOCHCTEM U Ouochepbl, CTAOWIM3UPYIOMIEro, ABMXKYILIETO M Pa3pbIBAIOIIETO
€CTEeCTBEHHOTO otbopa, aJIONaTPUYECKOT O U CUMITIaTPUIECKOTO
BUI000PA30BAHUs, BIMSHUS JBIKYIIUX CHJI SBOJIOIUU HA T€HO(OH I MOMYIISIIUH,
TIPUCTIOCOOJICHHOCTH OPTaHW3MOB K cpefie OOWTaHUs, YepPEIOBaHMs HAIPaBICHUI
ABOJIIOIIMH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX

YMEHUE YCTAHABJIMBATh B3aMMOCBA3M MEXAY TMpOIECCaMU HBOJIOIUH,
JBIKYIIUMH CUJIAMU aHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHBIX HKOCHUCTEM U
MIPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBIABIATh  OTJIMYUTENBHBIC  TPHW3HAKH  KUBBIX  CHCTEM,
PUCIIOCOOJICHHOCTh BHUJIOB K cpefie oOuTaHus, aOMOTHYECKUX U OMOTUYECKUX
KOMITOHEHTOB ~ JKOCHUCTEM, B3aMMOCBSI3€d  OpPraHU3MOB B  COOOIIECTBAX,
AHTPOIIOTE€HHBIX U3MEHEHUN B SKOCUCTEMAX CBOEW MECTHOCTH;

YMEHHE WCIOIb30BaTh COOTBETCTBYIOIIUE AapTyMEHTBI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JUJISl JIOKA3aTEIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPTaHU3MOB U CPEbl OOWTAHHUS, CIMHCTBA
YEIIOBEUECKNX pac, HEOOXOIUMOCTH COXPAaHCHHS MHOTOoOoOpa3usi BHUAOB U
AKOCUCTEM KaK yCJIOBHUS COCYIIECTBOBAHUS IPUPOJIBI M UETIOBEUECTBA;

yMEHHE peliaTh OMOIOrHYeCKre 3a/1a4i, BhISIBISITH IPUUUHHO-CIIC/ICTBEHHbBIE
CBSI3U MEX]TY UCCIIENYEMbIMU OMOIOTHYECKUMH MPOIIECCAMU U SIBICHUSMH, JIENaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHUE BBINONHATH JAOOPATOPHbIE U TMPAKTUUYECKHUE PpaboThl, COONIOAATH
npaBuja Ipu padboTre ¢ ydeOHBIM U J1a0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, MPOBEPATh WX OKCICPUMEHTAIHLHBIMHU
cpeactBamu, GOpMYNHpPYs I€ldb MCCIEIOBAHUS, AHAIM3UPOBATH IOJIYYEHHBIC
pe3yNbTaThl U J€N1aTh BHIBOJIBI,

yMEHHE yYacTBOBAaTh B y4E€OHO-HCCIIEIOBATEIIbCKONH paboTe Mo OMooruw,
OKOJIOTUM W MEIWIIUHE, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W
NyOJMYHO  TPEJACTaBIATH  TOJYYCHHBIE  pe3yiabTaThl HA  YUYCHHYECKUX
KOH(pEepeHITUX;

yYMEHHUE OIEHUBATh TUIIOTE3bl U TEOPUU O TIPOUCXOXKIECHUU KU3HH, YEIIOBEKA
U YEJIOBEYECKUX pac, O MPUYMHAX, TOCIEACTBUAX M CIIOCO0AaX MpPenoTBpAIICHUS
r1o0aabHBIX U3MEHEHu B Ouocdepe;



YMEHHE OCYIIECTBIISITh OCO3HAHHBIM BBIOOp Oymymied npodeccuoHaIbHOM
JESITETILHOCTH B 00JIACTH OMOJIOTUH, SKOJIOTUH, TIPUPOOIIOIb30BAHMS, MEIUITIHBI,
OMOTEXHOJOTUM, TICUXOJOTHUU, BETEPUHAPHH, CEIHCKOrO XO3SHCTBA, MHUIIEBOM
IIPOMBIIINICHHOCTH, YTAyOJATh TO3HABATEILHBI HWHTEPEC, HAIMpaBICHHBIA Ha
OCO3HAHHBIM  BBIOOP  COOTBETCTBYyMOIICH  Tpodeccu W MPOJOHKCHHUE
OMOJIOTUYECKOrO 00pa30BaHUs B OpPraHU3AIUSAX CPEIHET0 MPOQPECCHOHATBEHOTO U
BBICITIIET0 00pa30BaHMS.



TEMATHYECKOE IINTAHUPOBAHHE 11 KJIACC

KoauuectBo yacos DJIeKTPOHHbBIE
Ne HaumeHoBaHMe pa3iesioB U TeM
i —— Beero Koutpoabnble | Ipaktnueckne | (undposbie)
padoThI padoTnl oOpa3oBaTebHbIE
pecypcsbl
['eneTrka — HayKa O HaCJIEICTBEHHOCTU U
1 U3MEHYUBOCTHA OPraHU3MOB. 12 2
3aKOHOMEPHOCTH HACIIEACTBEHHOCTH
5 3aKOHOMEPHOCTH U3MEHUYUBOCTH. ['eHeTHKa 3 5
YyeJioBeKa
3 3apokJeHUE U Pa3BUTHE IBOJIOLMOHHBIX 3
MpeACTaBICHUN B OMOJIOTUH
Muxkpo3Botonus 1 €€ pe3yabTaThl 13 2
MaxkposBoumonus 1 e€ pe3yiabTaTbl 6 1
[Tpoucxoxnenue u pa3BUTHE KU3HU Ha
6 12 1.5
3emiie
7 [TpoucxoxneHne 4eaoBeKka — aHTPOIIOTEHES 8 1
DKOJIOTUsl — HayKa O B3aUMOOTHOIIECHUSIX
8 OpraHU3MOB M HaJJOPraHU3MEHHBIX CUCTEM C 2 0.5
OKpYXarollei cpeaoit
9 OpranusMesl U cpesia 00UTaHUs 7 1.5
10 DKOJIOTHS BUAOB U TOMYIISIINAN 9 0.5
11 DKOJIOTHS COOOIIECTB. DKOJIOTUUECKHE 1 05
CUCTEMBI
12 buocdepa — rnmobanbHast skocucTema
13 YenoBek U OKpyKaromas cpena 1
14 HroroBeiii ypok 1




OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 2 11.5
IMOYPOYHOE IINTAHUPOBAHHUE 11 KJIACC
JJIeKTPOHHbIE
Komsectno Jara nzyuenunst uudpoBbIe
Ne T 1acos o0pazoBaTelbHbIE
eMa ypoka
n/n pecypchbl
ITo niany DaKTHYECKH
HcTtopust cTaHOBIIGHUS M PA3BUTHUS TEHETUKU KaK HAYKH 1 01.09
2 OcCHOBHbIE TIOHATHUS U CUMBOJIbI T€HETUKH. 1 04.09
3 3aKOHOMEPHOCTH HACIIEAOBAHUS TPU3HAKOB. 1 07.09
MoHoru0OpuaHoe cKpelBaHue.
4 [{uTonornyeckue OCHOBBI MOHOTHOPHTHOTO CKPEIINBAHUS 1 08.09
5 Ananuzupyroiiee ckpemyanue. Hemonxnoe 1 11.09
JIOMHUHHPOBAHHE
6 [TpakTuueckas padota "M3yuenue pe3ynbpbTaToB 1 14.09
MOHOTMOPUAHOTO CKpelrBanus " '
JurnOpuHoe CKpenBaHue. 1 15.09
8 [{uTonornyeckre OCHOBBI TUTHOPUTHOTO CKPEITUBAHUS 1 18.09
9 CuermnieHHoe Hacleq0BaHUe MPU3HAKOB XPOMOCOMHAs 1 21.09
TEOPHs HACIICICTBEHHOCTH '
10 ['eneruka mosna 1 22.09
11 [Tpaktrueckas padota «/3yueHue pe3ynbTaToB 1 25,09

}II/II‘I/I6pI/I)IHOFO CKpCIIUBAaHUA»




I'enoTun kak nenoctHas cucreMa. | eHeTHUecKkuil

12 KOHTPOJIb Pa3BUTHUSI PACTCHUH, )KUBOTHBIX M YEIOBEKA 28.09

13 H3MeHYnBOCTH MPU3HAKOB. BUabl N3MEHYHBOCTH 29.09

14 MonudukamoHHas U3MEHUYUBOCTh 02.10
BapuauvoHHBIN psii U BApUALIMOHHAs KPUBAs.

15 JlaGopatopHas pabota «lccnaenoBanue 3akOHOMEpHOCTEH 05.10
MoaubUKAITMOHHON W3MeHYHBOCTH. [locTpoeHwme '
BApUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW»

['enoTunuueckast U3MeHUYNBOCTh. KoMOMHaTHBHAS

16 06.10
W3MEHYHUBOCTD

17 MyTannoHHass HK3MEHYUBOCTD. 09.10

18 3aKOHOMEPHOCTH MYTAIMOHHOTO IMpouecca. JNMUTeHETUKA 12.10
Y SITUTEHOMHKA

19 I'eneruka yenoseka. [IpakTuueckas padora «CocTaBieHue 13.10
¥ AHAJIU3 POIOCIOBHOI '

20 Metoapl METUIIMHCKON reHeTHKH. TecThupoBaHue. 16.10

21 OpomonmonHas teopus Y. JlapsunHa J[BHoKymue cuisl 19.10
sBosroLMY BUJIOB 110 Y. JlapBuHy
Boprba 3a cymecTBoBaHme, €CTECTBEHHBIN U

22 . 20.10
UCKYCCTBEHHBIH 0TOOp

23 ®opMHUpPOBaHNE CUHTETUYECKON TEOPUHN IBOJIIOLIUN 23.10

24 DTansl BOIIOIMOHHOTO MPOLECCa: MUKPOIBOIIOIHS U 26.10
MaKpOIBOJIOIIHS

25 [omynsitust — 3JIeMEHTapHAas €IUHULIA SBOJTIOIUN 27.10
3akoH reHeTrudeckoro pasHosecus JIx. Xapau, B.

26 Baiin6epra. JlaboparopHas pabora «BrLsiBieHne 09.11

HN3MCHYUBOCTH Y ocobeit OJHOI'0 BHUOa»




27 OnemMeHTapHble (PaKTOPBI IBOITIOIMU 10.11

28 Dddext ocHoBaTenss. DPPexT OyTHUIOTHOTO TOPIIBIIIKA 13.11

29 Murpauuu. M3onauny nonysisiuii: reorpaguyueckas, 16.11
Ouonoruyeckas '

30 EctecTBeHHBII 0TOOp — HAIpaBISIOUIMNA HaKTOp 1711
sBosmonuu I1onosoit ot6op '
[Tpucnoco01eHHOCTh OPraHU3MOB KaK pe3ysbTaT

31 MHKpo3Boironuu. JlaboparopHas padbota «3ydenue 20.11
apoMop(h030B M UANOATANITAINHN Y PACTCHUH U '
KUBOTHBIX)»

[Tpumeps! mpuCIOCO0IEHUHN Y OpraHU3MOB:

39 Mopdororuueckue, pusnonornyeckue, OMOXMMUIECKHE, 9311
noseneHueckue. Jlabopatopnas padora «lIpucrnocobienus '
OpPTraHU3MOB M UX OTHOCHUTENIbHAS 11e1€CO00PA3HOCTHY

2411

33 Bun, ero xpurepuu u cTpykTypa.

34 Jlabopartopnas padota «CpaBHEHHE BHIOB MO 2711
MOP(]OIOTHIECKOMY KPUTEPHIO» '

35 BunoobpazoBaHue kak pe3yabTaT MUKPOIBOJIOIIUH 30.11

36 CBs13b MUKPO3BOJIIOIIMH M TTHIEMHOJIOTUN 01.12

37 MakponsBosmronus. [laneonTonoruueckue MeTo bl 04.12
U3y4YEHUS IBOJIOIINU

38 Bbuoreorpadudeckne MeToab! U3y4eHUS 3BOIOLUN 07.12

39 OMOpPHOIOTHYECKUE U CPABHUTEIbHO-MOP(OJIOTrHUECKUe 08.12
METOJIbI U3YUYEHUSI IBOJTIOLNU

40 MounekyasipHO-TeHeTHYeCKUE, OMOXUMHUIECKUE U 11.12

MaTEMAaTUYCCKNE METOAbI U3YYCHH A 3BOJIIOLIUA




OO61mre 3aKOHOMEPHOCTH SBOJIIOIHH. ATaNTHBHAS

41 paauanusa. HepaBHOMEPHOCTH TEMIIOB BOJIOLIUN 14.12
42 Kontponbhas pabora Nel 15.12
43 JloHay4HbIe MPEICTaBICHUS O 3aPOXKICHUN KU3HU 18.12
HayuHble runotessl NpOUCXOKISHUS )KU3HHA Ha 3emiie '
44 OCHOBHBIE 3Tallbl HEOPraHUUECKOM IBOIIOIMH [ UoTe3b! 21,12
3apOKICHUS KU3HU
Hctopus 3emnu u metoibl €€ nzydenus. JlabopatopHas
45 pabota «l3y4yeHue u onrMcaHne UCKOTIAeMbIX OCTaTKOB 22.12
JPEBHUX OPTaHU3MOBY
HavanbHble 3Tanbl OpraHun4ecKoi 3BOJIFOIUNA DBOJIOLMS
46 25.12
DYKApHOT
OCHOBHBIE TaITbI YBOJIOIMH PACTUTEITHLHOTO MHUPA.
47 [MpakTrdaeckas padora «M3yuenune ocoOeHHOCTEH 28.12
CTPOCHHUS PACTEHUN Pa3HBIX OTAEIIOB)
48 OcCHOBHBIE 3TaIlbl BOIIOLUH JKUBOTHOIO MUpa 29.12
49 OBoumonus )KUBOTHBIX. [IpakTHueckas padora «/3ydyenne 11.01
0COOEHHOCTEH CTPOCHMS TO3BOHOYHBIX KUBOTHBIX)» '
50 Pa3BuTHe )xu3HM Ha 3eMJie 10 3paM U IepuoiaM 12.01
MaccoBble BEIMUPAaHHUSI — 3KOJIOTMYECKUE KPUIUCHI
o1 15.01
HpPOILLIOTo
52 CoBpeMeHHBIH 9KOJIOTUYECKHA KPU3HUC, €r0 0COOCHHOCTH 18.01
53 CoBpeMeHHasi CUCTEMa OPraHUYECKOTO MPOILIOro 19.01
o4 OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB 22.01
AHTpPOIOJIOTHS — HayKa O 4eJIOBEKe
55 MexaucuurinHapHble METOAbl aHTponojoruu. Pazsurue 25.01

HpeI[CTaBJIeHI/Iﬁ O IMPOUCXOKICHUN YCIIOBCKA




MecTo uenoBeka B CUCTEME OPraHUYECKOI0 MHpa.
Jlaboparopnas pabota «3ydyeHne ocobeHHOCTEN

56 26.01
CTPOCHUS CKeJeTa YeJIOBEKa, CBSI3aHHBIX C
NPSMOXOKICHAEM

57 JIBKyIIMe CHITBI aHTPOIIOTEHE3a 29.01

58 CooTHolieHre OMOJOTHYECKUX U COLIMATIBHBIX (DAKTOPOB B 01.02
AQHTPOTIOTEHE3e

59 OCHOBHBIE CTaIMN AaHTPOIIOTCHE3a 02.02

50 [TaneoreneTrka U najaeoreHOMUKA. DBOJIOIHUS 05.02
COBPEMEHHOTO YeJIOBEKa '

61 Yenoseueckue packl. [Ipaktudeckas padora «3ydenne 08.02
HKOJIOTUYECKUX aJaNTaI[i YeTOBEKa»

62 O06006meHwe Mo TeMam 09.02

63 3apokJeHUE ¥ Pa3BUTHE YKOJIOTUN 12.02

64 MeTtoapl skonoruu. JlabopatopHas pabota «3yuenue 15.02
METOOB KOJIOTHUECKUX HUCCIICTOBAHMIN

65 3HaYEHHE SKOJIOTUYECKUX 3HAHUH ISl YeJIOBEKa 16.02
Dkosoruueckre HaKTophl '
AbunoTtnueckue aktopbl. CBET KaK IKOJIOTUIECKHMA

66 ¢axrop. JIabopaTopHas pabota «BbIsiBIeHHE 19.02
MPUCTIOCOOJICHHU OPTaHN3MOB K BIHSIHHIO CBETa»
Abuotuueckue akropsl. Temneparypa kak

67 sKoJyioruueckuit gpaxtop. JlaboparopHas padota 99 02
«BbIsBIEHNE TPUCTIOCOOTICHUN OPTaHU3MOB K BIUSHHUIO '
TEMIepaTypbI»

68 AbunoTtnueckue (hakTophl. BiaxkxHOCTh KaK 3KOJIOTHYSCKUN 26.02

daxrop. JlabopaTopHas paboTa « AHATOMHYECKHE




0COOCHHOCTHU paCTCHI/Iﬁ N3 pa3HbIX MECT oOUTaHUS

69 Cpenpl oOuTaHUS OPraHU3MOB 1 29.02

70 buonoruueckue puTMbl 1 01.03

71 Kuznennsie pOpMBI OpraHU3MOB 1 04.03
buoTtnueckue daxkTopsl 3HaueHNE OUMOTHYECKUX

72 B3aMIMOJICHCTBHI JIJIsl CYIIECTBOBAHUS OPTAHU3MOB B CPEJIC 1 07.03
oOuTaHus

73 OKOJIOTUYECKUE XapaAKTEPUCTUKU TOMYJIALIAN 1 07.03

24 OCHOBHBIE TIOKA3aTEIH MOMYJSIUH: YACICHHOCTD, 1 11.03
IUIOTHOCTb, BO3PACTHAS U MOJIOBAsi CTPYKTypa

75 OcHOBHBIE TIOKA3aTeIH MOIMYJISUHN: POXKIAEMOCTb, 1 14.03
IPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTpALIUU

76 OKoJorn4eckas CTpyKTypa MOy uN 1 15.03

77 JlHaMuKka IOnyJIsIUY ¥ €€ Peryisuus 1 15.03

78 Kpussle pocra yncnennocty nonyssauuu. Kpussie 1 2103
BBDKHBaHUS

79 Okonoruyeckas Hua Buaa. JlaboparopHas pabota 1 9903
«[IpucnocobneHust ceMsiH paCTeHUH K pacCeICHUIO»

80 Bun kak cucrema nomynsiuit 1 01.04

81 3aKOHOMEPHOCTH MOBEJEHUS U MUIPALUil )KUBOTHBIX 1 04.04

82 Coo0111ecTBO OpraHu3MOB — OHOIICHO3 1 05.04

83 DKocucTeMa Kak OTKPBITasi CHCTeMa 1 08.04

84 KpyroBopoT BemiecTB 1 MOTOK YHEPTUH B IKOCHCTEME 1 11.04

85 OcHOBHBIE TIOKA3aTEJIN IKOCUCTEMBI JKOJIOTHUECKHE 1 12.04
UPaAMUJIBI

86 W3MeHeHust COO0IIEeCTB — CYKIICCCHH 1 15.04




ITpupoiHbIE SKOCUCTEMBI. DKOCUCTEMBI O3€P U PEK.

87 18.04
DKOCUCTEMbI MOpEH M OKEaHOB

88 [TpupoaHbIe SKOCHCTEMBI. DKOCUCTEMBI TYHID, JIECOB, 19.04
CTeIIeH, MyCThIHb

89 AHTPOTIOT€HHBIE YKOCUCTEMBI 22.04

90 Ypb6oskocucremsl. [IpakTrueckas pabora «M3ydenue u 25 04
onucanue ypoodsKOCUCTEMBD» '

01 3akoHOMEpHOCTH (HOPMUPOBAHHS OCHOBHBIX 26.04
B3aUMOJICHCTBHI OPTaHU3MOB B SKOCHCTEMAaX
MexaHU3MBbI BO3/ICHCTBUS 3arpsiI3HEHUH pa3HBIX TUTIOB Ha

92 CcyOOpTraHM3MEHHOM, OPTaHU3MEHHOM, MTONYJISIIMOHHOM 1 27.04
HKOCHCTEMHOM YPOBHSIX

93 buocdepa — obuieranerapHast 06o104yka 3emMiu YueHue 02.05
B. U. Bepuanckoro o 6uocdepe '

94 3aKOHOMEPHOCTH CYIIIECTBOBaHUS OHOChepsl 03.05

95 KpyroBopoTs! BeniecTB 1 OMOreOXUMHUYECKUE TTUKITBI 07.05

96 3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH 08.05
YcroitunBocTh Onocheph '

97 DKOJIOrHYecKre KPU3UCHl M UX MIPUIUHBI Bo3nelcTre 13.05
yenoBeka Ha Guocdepy '
AHTpPONOr€HHOE BO3/IECTBUE HA PACTUTEIbHBIN U

98 . 16.05
YKUBOTHBIN MUP

99 Oxpana npupozsl OCHOBHBIE PUHIIUIIBI YCTOMYHUBOTO 17.05
Pa3BHUTHS YEIOBEYECTBA U IIPHPOIBI

100 O606menue no teme «buocdepa — rnodanbHas 20.05
IKOCHCTEMAY

101 Konrponsnas pabora 23.05




102 HTorosslii ypok

24.05

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102













YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






