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MHNOACHUTEJIbHASA 3AIINCKA
[IporpamMma BHeypouHoil pesTenbHOCTH «lIpakTMueckass XuUMHsS» TNpenHa3HAueHa s

yuamuxcsi 11 kjacca, MPOSBISIONIMX IOBBILICHHBIH WHTEPEC K XHMHW M COOMPAIOLIMXCS
MPONOIDKUTE  00pa3oBaHMe B  y4eOHBIX  3aBENEHMSIX €CTECTBEHHO mnpoduisi  (XMMHKO-
TEXHOJIOTMYECKHE, MEIWIMHCKHUE, CEebCKOXO3IHCTBeHHbIE BY3bI). Kypc paccuntaH B TepBYIO
odepenp Ha ydalruxcs, OONaJarolMX XOPOIIMMH 3HAaHUSMH OCHOBHBIX XMMWYECKHX 3aKOHOB,
0a30BBIX 3HAHWW MO OOIIEH XUMHH M CIIOCOOHBIX K TBOPUYECKOMY M OCMBICICHHOMY BOCHPHSITHIO
MaTtepuaia, 4yTo MO3BOJIUT BBIMOIHATH MpPaKTUYECKYIO 4acTh Kypca. Kypc paccuutan Ha 68 yaca B
roj, 2 4aca B HEACIIO.

Ilporpamma  fma€r mnpeacTaBieHHE O LI M 33Jadyax HU3ydeHHs Yy4eOHOro ImpeaMera
«buonorusi» Ha yrIyOnEéHHOM ypOBHE, ompenensier o00sd3aTelbHOE (MHBAPHAHTHOE) IPEIMETHOE
COZiep’KaHUe, €ro CIPYKTYpUPOBAHUE 110 pasjenaM M TeMaM, paclpeleleHue I0 KJaccam,
PEKOMEHJIyeT MOCIEA0BaTeNbHOCTh M3YUEHHsI Y4eOHOro MaTepHaia C Y4ETOM MEKIPEAMETHBIX H
BHYTPHIIPEIIMETHBIX CBSI3eH, JJOTUKK y4eOHOTo Mpollecca, BO3PaCTHBIX OCOOCHHOCTEH 00y4atomXxcsl.
B mporpamme mo Ouonorum peasu3oBaH MPHHIUI MPEEMCTBEHHOCTH C W3y4YeHHWEM OWOJOTMH Ha
YPOBHE OCHOBHOTO 00Iero odpa3zoBaHus, Onarojaps 4eMy NpPOCMAaTPHBAETCS HAIIPaBIEHHOCTb Ha
nocieayronee pa3BUTHE OHOJIOTMYECKUX 3HAHWK, OpPUEHTHUPOBAHHBIX Ha  (OpMHpOBaHHE
€CTECTBEHHO-HAYYHOI'0O MHUPOBO33PEHUS, IKOJIOTHYECKOr0 MBIIUIICHUS, TPEICTABICHUN O 3710pOBOM
oOpa3e JKM3HH, Ha BOCIHTaHWE OEpeXHOro OTHOMIEHHS K OKpYXalomed MpupomHod cpexe. B
nporpaMMe 10 OHOJIOTHH TakXKe ITOKa3aHbl BO3MOXKHOCTH YydeOHoro mpenamera «buonmorus» B
peamuzanmu TpeboBaHnii PI'OC COO K mNIAaHUPYEMBIM JIMYHOCTHBIM, METANpPEAMETHBIM W
MPEJAMETHBIM pe3ylibTaraM o0y4deHus: U B QOPMHUPOBAHUH OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIHHOM
JEATEeTbHOCTH OOYJaOMUXCsl MO0 OCBOCHHIO COJACPKaHHUs OMOJIOrMYecKOro oOpa3oBaHMS HAa YPOBHE
cpenHero o0mero oopa3oBaHHUs.

Lenp u3ydenus yueOHOro mpeamera «buojorus» Ha yriyOIEHHOM YPOBHE — OBJIaJICHHE
00yJaroNIMMUCS 3HAHUSAMH O CTPYKTYPHO-(QYHKIIMOHAILHONW OpraHM3alliH KHUBBIX CHCTEM Pa3HOI0
paHra ¥ TPUOOpPETEHHE YMEHHWH UCIIONL30BaTh 3TH 3HAaHUS B (OPMHPOBAHWH WHTEpeca K
OTpeAeéHHON 001acTH MPOQPECCHOHATEHON NEATEIHPHOCTH, CBI3aHHONW ¢ OMONOTHEH, W K BBIOOpPY
y49e0HOT0 3aBEJISHHS IS MTPOJOIDKEHIS ONOIOTMIEeCKOT0 00pa3oBaHUsI.

Joctmxenue 1enu H3ydeHHus ydeOHoro mpeamera «buonorusy Ha yrioyOnéHHOM ypOBHE
obecrieunBaeTcsl pelieHreM CIICAYIOINX 3a/1ad:

OCBOEGHHE OOYYAIOIIMMICS CHCTEMBI OMOJIOTHYECKUX 3HAHUI: 00 OCHOBHBIX OMOIOTHYECKUX
TEOPHUAX, KOHLEMIMAX, THMIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX M IPaBUIaX, COCTABJISFOIINX
COBPEMECHHYIO €CTECTBCHHO-HAYYHYIO KapTUHY MHpPa; O CTPOCHUH, MHOTOOOPa3nH W OCOOCHHOCTSIX
Omomornyecknx cucreM (KJIeTKa, OpraHW3M, NOMYJIus, BUI, OwWoreomeHos3, Owocdepa); o
BBIIAIOIINXCS OTKPBITHAX U COBPEMEHHBIX HCCIICIOBAHHSIX B OMOJIOTHH;

O3HAKOMJICHHE O0YYAONIMXCS ¢ METOJAMH MO3HAHUS YKUBOW MPUPOJIBL: UCCIEOBATELCKUMU
MeTOJaMH OMOJOTHYECKHX HAYK (MOJEKYISPHON U KIETOYHON OHONOTHH, SMOPHUOIOTHH U OHOJIOTHH
pPa3BUTHS, TCHETHKH M CENCKIUM, OMOTEXHOJIOTMH W CHHTETUYECKOW OHONOTHH, MalCOHTONOTHH,
9KOJIOTHH); METOJaMH CaMOCTOSITENILHOIO MPOBEACHUS  OWONOTMYECKUX  HMCCICIOBAaHUN B
nabopaTopuu U B pupo/e (HaOMI0/IeHre, U3MepeHIe, SKCIIEPUMEHT, MOJICTTMPOBAHUE);

OBJIQJICHHE OOYJYaIOIUMKCS YMEHHUSMH: CaMOCTOSTEIbHO HAaXOJWTh, AHATU3UPOBATH U
HCTOJIb30BaTh OHOJIOTHYECKYI0 WH(GOPMAIUIO; TIOJNE30BATHCS OMOJIOrMYECKOM TEPMUHONOTHEH U
CHMBOJTMKOW; YCTAHABJIMBATh CBS3b MEXKIY Pa3BUTHEM OHMOJIOTHH U COIUALHO-DKOHOMHUYECKUMU U
9KOJIOTHYECKUMHU TMPOOJIeMaMHU YeJIOBEUECTBA; OICHUBATH IMOCICSACTBHS CBOCH JEATENLHOCTH IO
OTHOIICHUIO K OKPYXKAOIIEeH MTPUPOJHON Cpesie, COOCTBEHHOMY 37I0POBBIO M 3JIOPOBBIO OKPYIKAFOIIHX
nrofieli; 00OCHOBBIBATh M COONIONATH MEPbl MPOPUIAKTUKYA MHGEKIIMOHHBIX 3a00JICBAHUMA, MpaBuUia
MOBEJICHUSI B TMPUPOJe W oOOecredeHuss Oe30MacHOCTH COOCTBEHHOH IKU3HENEATENIbHOCTH B



Ype3BBIYAMHBIX CUTYallUsIX MPUPOAHOTO U TEXHOTEHHOTO XapaKTepa; XapaKTepru30BaTh COBPEMEHHBIC
Hay4HbIE OTKPBITHA B 00JIACTH OMOJIOTHH;

pasBuTHE y OOYYaIOUIMXCSl MHTEIJIEKTYAJIBHBIX W TBOPUYECKMX CIOCOOHOCTEH B Mpolecce
3HaKOMCTBA C BBIJAIOMIMMHCS OTKPBITHSIMA M COBPEMEHHBIMH HCCICIOBAaHUAMH B OHOJIOTHH,
pemaeMbiMi €10 TpoOJieMaMH, METONOJIOTHEeH OHONIOTMYECKOro HCCIeNOBaHus, IMPOBEACHHUS
OKCIICPUMCEHTAJIbHBIX I/ICCJ'ICI[OBaHI/II\/'I, peuIcHud 6I/IOHOI‘I/I‘I€CKI/IX 3aaa4, MOJCIIUPOBAHUMA
OMONOrMUECKUX OOBEKTOB M MPOIIECCOB;

BOCIIUTAHHUEC Y o6yqa}0umxcsl OEHHOCTHOI'O OTHOIICHUA K JKUBOH npupoac B LCIOM U K
OT/IENBbHBIM €€ 00beKTaM U SIBIICHUSM; (QOpMUpPOBaHUE IKOIOTHIECKON, TeHETHYECKOH IPpaMOTHOCTH,
0011el KyJIbTYpBbl TIOBEICHHSI B IPUPO/IC; HHTETPALUH €CTECTBEHHO-HAYYHBIX 3HAHUIA;

npuobpereHne 00yJaroIMMHCS KOMIIETEHTHOCTH B PAllMOHAIBLHOM MPUPOJIONOIB30BAHUT
(cobmrofieHre MpaBwil MOBEICHNS B MPUPOZE, OXPaHbl BHJOB, SKOCUCTEM, OHochepbl), COXpaHSHUH
COOCTBEHHOTO 3/I0POBBbSI W 3JI0POBbS OKPYXAIOIIUX JtoJeH (coOmojeHuss Mep NpoduiIakTuKu
3a0oneBaHuii, obecrieueHue OE30MaCHOCTH JKU3HENEITEIBHOCTH B YPE3BBIYAMHBIX CHUTYalUsX
MPUPOTHOTO M TEXHOTCHHOI'0 XapaKTepa) Ha OCHOBE HCIIOJIB30BaHUS OWOIIOTMYECKUX 3HAHWUN U
YMEHHUI B TOBCEIHEBHON KU3HU;

CO3J]aHME YCIOBMH Ui  OCO3HAHHOTO BbIOOpa  OOYYAIOUMIMMUCS — WHJMBHYaJIbHON
o0pa3zoBaTellbHOW  TPAaeKTOPHH,  CHOCOOCTBYIONIEH  mocienyroneMy  npohecCHOHATHLHOMY
CaMOOITPEACICHNIO, B COOTBECTCTBUU C MHAWBUAYAJIbHBIMU HMHTEPECAMU U HOTpe6HOCT$IMI/I pEeruoHa.

OO1ee yrcIo 9acoB, OTBECHHBIX HAa M3ydeHHE OMOIIOTHH Ha yrIyOJIEHHOM YPOBHE CPETHETO
obriero oopasoBanus, cocrariser 204 yaca: B 10 kinacce — 102 yaca (3 gaca B Henenio), B 11 kmacce
— 102 gaca (3 gaca B Henento).

OT10op OpraHM3aIMOHHBIX (POPM, METOJOB M CPEACTB 00YYEHHUS! OHMOIOTHU OCYIIECTBISIETCS C
ya€ToM crenu(uKky ero coiepKaHWs W HAMPaBIEHHOCTH Ha TPOJODKEHHE OMOIOrHYEcKOro
00pa30BaHUs B OPTaHU3AMMAX CPEIHEr0 MPOoecCHOHaTFHOTO U BBICIIIETO 00pa30BaHUSI.

OO0s3aTenbHBIM YCIOBHEM TIPH OOy4YEeHHUH OWONOTMH Ha YIIyOnEHHOM YPOBHE SIBISIETCS
MpOBeZIeHne JTa0OpaTOPHBIX M MPAKTUYECKUX paboT,Hcroib30BaHNe o0opymoBaHUs Toukd Pocra,.
Tarxke ydvacTrie OOYyYalONIMXCS B BBIMONHEHWW TMPOSKTHBIX M YyUeOHO-HCCIENOBATEILCKUX pador,
TeMaTHKa KOTOPBIX OMPENENseTcs] yJYUTeleM Ha OCHOBE HMMEIONIMXCS MaTepHaTbHO-TEXHUYECKUX
pecypcoB u MECTHBIX TIPUPOIHBIX YCIIOBHIA.



COJAEPXKXAHUE OBYYEHUA
11 KUIACC

Tema 1. 3apo:kaenue u pa3BuTHE IBOJIONMOHHBIX NPeICTABIEHU B OM0JIOTUU

OpomonnonHas teopust Y. [apsuna. [Ipennoceiiku BO3HUKHOBEHUS AapBUHU3MA. JKU3HD U
Hay4Has aearensHocTh Y. [apBuHa.

JBwkymme cuiisl 3Bomtonnu BuaoB 1o Y. JapBuHY (BbICOKAass HHTEHCUBHOCTh Pa3MHOMKEHHUS
OpPraHW3MOB, HACIICACTBEHHAsT HM3MEHYMBOCTh, OOpb0a 3a CyIIeCTBOBAaHUE, €CTECTBEHHBIH U
HCKYCCTBEHHBIH O0TOOD).

Odopmrnenne cuHternueckod Teopuu sBoironmu (CTI). HelTpanbHas TeopHs IBONIOLUH.
CoBpeMeHHasl dSBOJIOIMOHHAST OWOJNOTWs. 3HAUYeHHE O3BOJIIOIMOHHONH Teopuun B (QopMHUpoBaHUM
€CTECTBEHHO-HAY4YHON KapTHUHBI MUpA.

JdemMoHcTpanun

IToptpersi: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cenr-Unep, XK. Krosbe, Y. [lapBus,
C. C. YerBepukos, . U. HImansraysen, Jx. Xonaeitx, J. K. benses.

Tabmumpr u cxembl: «Cuctema >xuBoil mpuponsl (mo K. JluuHew)», «JlecTHHIIA KUBBIX
cymiects (1o Jlamapky)», «MexaHu3zm (HOpMUPOBAHUS IPUCIIOCOOJICHUH Y PACTEHUI U KUBOTHBIX (110
Jlamapky)», «Kapra-cxema mapmpyta myremectsus Y. Japsunay, «Haxoaku Y. apeunay, «DopMbI
0oprOBI 3a cymiecTBoBaHUey, «llopomsl romyoeity», «MHOrooOpasue KyJIbTYpHBIX (OPM KamyCThD»,
«ITopomer JOManTHUX KUBOTHBIX», «Cxema obpazoBanusi HOBBIX BUIoB (o Y. lapBuny)», «Cxema
COOTHOIICHUS JIBUKYIIUX CHI SBOMONUH», «OCHOBHBIE TMOJOKEHUS CHHTETHYECKOW TEOpUH
IBOITIOLIANY.

Tema 2. MUKPOIBOJTIONUSA H €€ pe3yabTaThl

[omynaunsa kak sieMeHTapHas enuHuNa dBomionud. (CoOBpeMEHHBIE METONIBI  OIEHKH
TEHETHYECKOTO Pa3HOOOpasusi W CTPYKTYPhI MOMynsiuil. M3meHeHne reHodoOHAa MOMyNISIHA KAk
DJIEMEHTApHOE DBOJIONMOHHOE SBJICHWE. 3aKOH TeHeTHueckoro paBHoBecus J[x. Xapmu, B.
BaiinGepra.

OneMeHTapHbIe  (GaKTOphl  (ABWDKYIIME CHJIBI) DBONIONHH. MYyTAIMOHHBIA  IIPOIIECC.
KombunatnBHas m3MeHUnBOCTh. [[pefih reHoB — ciydaiiHble HEHANpaBJICHHbIE W3MEHEHHS YacTOT
ameneit B momynsamusax. OddekT ocHoBaTens. Ipgexm Oymwiioynozo eopaviuka. CHudiceHue
2EeHemu4ecKo2o pasznoobpasus: npudunsl u creocmsus. llposenenue s¢hghexma Opelipa cenos 6
oonbwiux U  Manvlx  nonyiayusax. Mwurpanun.  M3omsamums  momymnsmumii: | reorpaduueckas
(mpocTpaHcTBEHHAs ), OHMOIOrHYecKas (PEMPOTyKTHBHAS).

EcrectBennsbIii 0T00p — HampaBisrOmuid ¢GakTop 3Boaonun. OpMBI €CTECTBEHHOTO OTOOpa!
IBYOKYIIAN, CTaOMIIM3UPYIONIHA, pa3phIBaromnil (qu3pynTuBHb). [logoBoit orOop. Bo3sHuKHOBEHME
Y DBOJIOIHS COITUATEHOTO TTOBE/ICHIS )KUBOTHBIX.

[IpucmocobMIeHHOCT,  OPTaHW3MOB  KaK  pe3ynabTaT MHUKPOIBOMIONUH. BO3HHKHOBEHHE
MIPUCIIOCOONIEHNH y OopraHn3MoB. ApoMopho3sl u uapoamanTtanui. [lpuMepsl mpucmocodneHnii y
OpraHm3MoB:  Mopdormorndyeckne,  (PU3NOIOTHUECKHE, OMOXMMUYECKHE,  IOBEICHUYECKHE.
OTHOCUTENBFHOCT MPUCITOCOOTIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepum u cTpykTypa. BummooOpazoBaHue Kak pe3yabTaT MHKPOIBOIFOIIHH.
WMzomsanms — wiroueBod  ¢dakTtop BuAooOpazoBaHus. llytm u  crmocoObl  BHA00Opa30OBaHUSA:
amnmoriatpudeckoe  (reorpaduveckoe),  CHMIIATPUYECKOe  (PKOIOTUYECKOEe),  «MTHOBEHHOE»
(momurmonu3anys, rudopuauzanus). [y TenbHOCTh YBOITIOIMOHHBIX TPOIIECCOB.

MexaHn3Mbl OPMHUPOBAHHS OMOIOTMYECKOT0 PA3HOOOPa3HSL.

Pome  sBomonMoHHOW  OWojormM B pa3pa0OTKe HAYYHBIX  METOJOB  COXPaHEHUS
Oonopa3HooOpa3us. MUKPOIBOMIONUS W KOIBOJIOLHUS IMApa3UTOB M WX XO035eB. MeXaHHW3MBI
(hopMupoOBaHUS YCTOWYMBOCTH K aHTUOMOTHKAM ¥ CITIOCOOBI OOPHOBI C HEll.

JdeMoHcTpanuu

[optpertsl: C. C. YerBepukos, J. Maiip.



Tabmuupl U cxembl: «MyTalnuoHHas M3MEHUMBOCTHY, «llomyssimMOHHAs CTPYKTypa BHIa»,
«Cxema mposiBieHHs 3akoHa Xapau—BaiinOepra», «/[Brxkymine cuibl 3BOMIONUI», « DKOJIOrHYecKast
W3OJISIIMSI TIOMYISALUE ceBaHCKON (openu», «[ eorpaduueckas H30mALUs TUCTBEHHUIBI CHOMPCKON U
JUCTBEHHMIIBI JTaypcKoii», «llomysisiiroHHbIE BOMHBI YMCIEHHOCTH XHUIIHUKOB M JKEpTB», «Cxema
JEeUCTBHSI ecTecTBeHHOro oTOopay, «Dopmbl O0OppOBI 3a cymiecTBoBaHUE», «UHIyCTpHaIbHBINA
MenaHu3M»,  «KuBble — uckomaemble», — «IIOKpOBHUTENBLCTBEHHAass  OKpacka  JKUBOTHBIXY,
«[Ipenynpexnaromas okpacka >KHBOTHBIX», «Dusnosnorndyeckue agantanumny, «[IpucrnocodbieHHOCTh
OpPraHu3MoB M €€ OTHOCHUTENbHOCTB», «Kpurepuu Buaa», «Bunsl-nBoitHukm», «CTpyKTypa BHIA B
npupoae», «CrocoOsl BUmooOpazoBaHus», «[eorpaduueckoe BUAO0OpazoBaHue TPEX BHUIOB
JaHABIIIEH», «JKOJIOrMYeCKoe BHI000pa30BaHUE BHUIOB CHHHI, «[lOMUIUIONABI pacTeHUI,
«KarmyctHo-peaeunblil rTHOpuI.

Ob6opynoBanue: repbapuy pacTeHWH, KONJICKIIMW HACEKOMBIX, Uydela INTHI[ W 3Beped C
MpUMEpaMH Pa3InIHbIX MPUCIIOCOONICHHH, YyUena NTHI] ¥ 3Bepel pa3HbIX BUJIOB, TepOapuu pacTeHHH
ONMM3KKX BUOB, 00pa30BaBUIMXCS PA3THYHBIMEA CIIOCOOAMHU.

JlabopaTtopHas padoTa «BrIsBIeHHE H3MEHUUBOCTH y 0COOEH OTHOTO BUIA».

JlaGopaTopHasi  padora «[IpucmocoOiieHHUss OpPraHM3MOB U  HMX  OTHOCHTEIbHAs
1IEJIECO00Pa3HOCTHY.

JlaGopaTopHasi padora «CpaBHEHHE BUIOB 110 MOP(OIOrHYSCKOMY KPUTEPHION.

Tema 3. Makpo3BoJionus 4 eé pe3yJibTaThl

Meronpl M3ydeHHs] MaKpOdBOJIONHHU. [laneoHTOmoOrndeckrne MeTOAbl M3Yy4YeHHUs SBOJIOIHH.
[Nepexomabie GopMbI U QHUITOTEHETHYECKUE PSIBI OPTaHU3MOB.

Buoreorpaduueckne MeToabl uzydenus sBomtonun. CpaBHeHue GIopbl U GpayHbl MATEPUKOB U
ocTpoBoB. buoreorpaguyeckue odnactu 3emid. BUIbI-9HAEMUKH U PEIHUKTHI.

OMOPHOIIOTUYECKHE W CPaBHUTEIBHO-MOP(OIOrUYECKAE METOAbl W3YUYCHHUS] DBOIIOIHH.
'enerndeckre MexaHH3MBI OJBOJIOIMM OHTOT€HE3a M TOSBJICHUS SBONOLMOHHBIX HOBIIECTB.
'omonorndHble W aHAIOTWYHBIE OpraHbl. PynuMeHTapHbIE OpraHbl W aTaBU3MBI. MOJEKYISpHO-
TeHEeTUYeCKHe, OMOXMMHYECKHEe W MAaTeMaTHYECKHE METOABI M3Y4eHHS JBOIIONWHU. | OMOIOrHYHbBIE
reHbl. COBpeMeHHBIE METO/Ibl TOCTPOSHUS (PIIIOTEHETHYECKIX JIEPEBbEB.

XPpOMOCOMHBIE€ MYTaI[UH M SBOJIOIINS TEHOMOB.

OO6me 3aKOHOMEpHOCTH (TIpaBmIiIa) BOMIONHH. [Ipunyun cmensl @yukyuti. HeobpatumocTs
9BONMOLMHU. AlanTHBHAS paanaius. HepaBHOMEPHOCTH TEMITOB BOJIOINH.

JdemoHcTpanuu

IToptperst: K. M. Bap, A. O. KoBanesckuii, ®. Miosutep, 3. ['eKkens.

Tabmumpr u cxembl: «DUIOTEeHETHYECKHA DS JIOMAIN», «ApPXEONTEepUKe», «3Bepo3yonie
simeps», «Cteromnedans», «Puanoduten», «CeMeHHBIE TTAITOPOTHUKNY, «broreorpadguiaeckiue 30HBI
3emmmny, «/lpefid koHTHHEHTOBY, «PemmkTer», «HawampHbBle CTamuu 3MOPHOHANBHOTO Pa3BUTHS
MTO3BOHOYHBIX JKHUBOTHBIX», «| OMOJIOrHYHBIEC U aHAJIOTHYHBIE OPTaHbD, «PyIUMEHTH», « ATaBH3MBI»,
«XpoMocoMHBIE HaOOpHI YelNOBEeKa M MIMMIIAaH3e», «[I1aBHBIE HampaBieHus 3Bomonnuny, «OO0Imme
3aKOHOMEPHOCTH BOJFOIIHI.

O6opynoBaHue: KOIJIEKIINU, TepOapuu, MYJISKH UCKOTTAEMbIX OCTATKOB OPTaHU3MOB, MYIISDKH
TOMOJIOTHYHBIX, aHAJIOTHYHBIX, PYTUMEHTAPHBIX OPTaHOB U ATAaBU3MOB, KOJIJICKITUN HACEKOMBIX.

Tema 4. IIpoucxoxaeHue U pasBuTHe ;KM3HU Ha 3eMule

Hayunsie Tumoress! IpoucxXoXaeHus KU3HN Ha 3eMie. AOuoreHes u nancrnepmus. JloHaydHbIe
MIPEJICTABIIEHUSI O 3apOXKICHUM JKU3HU (KpealoHW3M). ['MmoTre3a MOCTOSHHOTO CcaMO3apoKIeHHS
*KU3HU U e€ omnposepkeHue onbitamu @. Pemu, JI. Cnamnmanuanwm, JI. Ilactepa. Ilpoucxoxaenne
YKU3HU U aCTPOOHOIIOT L.

OcHOBHBIE 3Tanbl HeopraHwdeckoil sBomonuu. [lmanerapHas (reonormyeckasi) IBOIIOIUS.
XuMudeckas 3BONIONHS. AOHOTEHHBIN CHHTE3 OPraHUYeCKUX BellecTB u3 HeopraHuveckux. OmsiT C.
Mwiepa u I'. HOpu. OO6pazoBanue momumepoB u3 MoHoMmepoB. KoamepBathas rumoresa A. .
Omnapuna, runore3a nepBuuHoro OynboHa JIx. XonaeiiHa, reHermueckas rumoresa [. Mémrepa.



PuGoszumbr (T. Yek) m rumoresa «mupa PHK» V. T'mnbepra. PopmupoBanme memOpaH u
BO3HHUKHOBEHHE MTPOTOKIIETKH.

Uctopuss 3emnmn wu Meronsl e€ wu3ydyeHHs. Vckomaemble OpraHM4ecKHE OCTaTKU.
I'eoxpononorus u e€ Mmeroasl. OTHOCUTENBHASI 1 aOCOIIOTHAS TEOXPOHONIOTHS. |'eoXpoHoIornyecKas
LIKaNa: 0HBI, 3PbI, IEPUO/IBI, STTOXH.

Hauanbabie 3Tanbel opranuyveckoil sBoiouuu. llogBieHue M 3BOMIOIUA TEPBBIX KIIETOK.
Opomtonst  Merabonm3Ma. BozHUKHOBeHHE TIEpBBIX dSKocucTeM. COBpPEMEHHBIE MHKPOOHBIE
OMOMJIEHKN KaK aHaJIor MepBhIX Ha 3emiie coodbmiecTB. CTpoMaTonuThl. [IpOKaprOTHI U DYKApPHOTHL.

[Ipoucxoxnenne d3ykapuoT (cuMOuoreHe3). OBOMIOLMOHHOE TPOUCXOXKACHUE BUPYCOB.
[IpoucxoxaeHne  MHOTOKJIETOYHBIX  OpPraHU3MOB. BoO3HUKHOBEHHE  OCHOBHBIX  TPYIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Talbl YBONIONUU BhICHIHX pacTeHuil. OcHOBHBIE apoMop(ho3bl pacTeHuid. Bbixos
pactenuii Ha cymry. [losiBjIeHHe CITOPOBBIX pacTeHHil U 3aBoeBaHUe UMH cylind. CeMeHHbIE pacTeHHs.
ITpoucxoxieHne IBETKOBBIX PACTEHUM.

OCHOBHBIE ATl SBOJIOIHMHU KUBOTHOIO Mupa. OCHOBHBIE apoMOp(]o3bI )KUBOTHEIX. BeHackast
¢dayna. KemOpwuiickuii B3pbIB — TOSIBJICHUE COBPEMEHHBIX THIOB. [lepBbie XOpIOBBIE KHUBOTHBHIE.
JKusup B BoZe. DBOMIONMS 103BOHOUYHBIX. [Ipoucxoxaenue ampuduiit u pentunui. [IpoucxoxaeHue
MIIeKomUTaromuX W mrul. [lpuHiun kiroueBoro apomopdosza. OcBoeHue Oecro3BOHOYHBIMH H
[MO3BOHOYHBIMH JKUBOTHBIMH CYIIIH.

PazButne xu3HM Ha 3emiie MO 3paM W TMEpHOAAaM: apxeH, MpOoTepo3oi, Majaeo30H, Me3030H,
KaifHO30M. OOmas xapakTepUCTHKa KIMMaTa W TeOoJIOTHYeCKHX mporeccoB. llosBnenne u pacuBer
XapaKTepPHBIX OPTraHM3MOB. YTJeoOpa3oBaHHWE: €ro YyCIOBHS W BIMSHUE Ha Ta30BBI COCTaB
atMocdepsl.

MaccoBble BBIMHPAaHHS — DOKOJOTHYECKHE KPU3WCHI mpouutoro. [IpwuwmHBl W creacTBus
MacCOBBIX BBIMHpaHUHA. COBpPEMEHHBIH SKOJOTHYECKUN KpH3WC, ero ocobeHHoctu. IIpoGiema
coxXpaHeHHs Onopa3Ho00pasus Ha 3emiie.

CoBpeMeHHasi cHcTeMa OpraHM4Yeckoro mupa. lIpuHIHNIBI KiaccuuKamuu OpraHU3MOB.
OCHOBHBIE CHCTEMAaTHYECKHE TPYTIITBI OPTaHU3MOB.

JdemoHcTpanuu

IToptpersr: ®@. Pemn, JI. Cnammannanu, JI. Ilactep, M. . Meunukos, A. M. Omapun, JIx.
Xomngeita, I'. Mémep, C. Mmmep, I'. FOpn.

Tabmumpr u cxembr: «Cxema ombita @. Pemu», «Cxema ombita JI. Ilactepa mo m3ydeHwro
caMo3apoxacHus Jkm3HN», «Cxema ombita C. Mmmiepa, I'. IOpwm», «OTamsl HEOpraHHYECKOMH
sBomonMnNy», «l'eoxpoHomornyeckass Imkana», «HadampHeIe 3Tambl OpPraHWMYECKOW HBOIIOIUN,
«Cxema 00pa3oBaHHs 3YKapHOT IyTéM cUMOMoOreHesza», «Cucrema XuBOW MpHPOIsD, «CTpoeHme
BUpyca»,  «Apomopdo3sl  pacteHuit», «Puamodute», «OHHOKIETOUYHBIE  BOIOPOCIN,
«MHOrokierounsle Bogopociam», «Mxu», «llanopotHuku», «l'onocemenHble pacTeHus», «Oprassl
IBETKOBBIX pacTeHmi», «Cxema pa3BHTHUS IKHBOTHOTO MHpPa», «ApOMOpPQO3bI KHBOTHBIXY,
«[Ipocreitmue», «Kumeunonomoctueie», «llmockme uyepBm», «YUneHucroHorue», «PwIOBD,
«3eMHOBOAHBIEY, «[Ipecmbikaromuecs», «lltuupy, «Mnekonuraromue», «Pa3BUTHE KU3HU B
apxelckoil spey, «Pa3BuTHE >XKHU3HU B IPOTEPO30MCKON 3pey, «Pa3BUTHE XKU3HU B MAJICO30MCKOM
ape», «Pa3BuTHE KU3HM B ME3030MCKOM 3pe», «Pa3BUTHE JKHU3HM B KaWHO30MCKOU 3pey,
«CoBpeMeHHas CUCTeMa OPTaHUYECKOT'O MUPay.

O6opynoBanue: Tepbdapuu pacTEHUI Pa3IMYHBIX OTAENIOB, KOJUIEKIIMH HACEKOMBIX, BIIAJKHBIC
TperapaThl JKUBOTHBIX, PAaKOBHHBI MOJUIFOCKOB, KOJUIEKIIMA HWTIIOKOXKHX, CKENEThl MO3BOHOYHBIX
JKUBOTHBIX, Yydella INTUI] U 3Bepei, KOJIEKIIUH OKaMEHEIOCTEH, IMOJIE3HBIX MCKOIAEeMBbIX, MYJISDKU
OpPTaHHYECKHX OCTAaTKOB OPTaHU3MOB.

Bupryansnasa na0oparopHasi pabdora «MopenupoBanue onsiToB Mmmiepa—tOpu 1no
W3YyYEHHIO A0MOTE€HHOr0 CMHTE3a OPraHMYEeCKUX COCANHEHMI B IEPBUYHON aTtMocdepey.

JlabopatopHas padora «/3yuyeHue U ONUCAHUE HCKOMAEMBIX OCTAaTKOB JPEBHUX
OpPTaHHU3MOBY.



[pakTuyeckas padora «3ydeHre ocoOEHHOCTElH CTPOEHUSI PACTEHUH pa3HBIX OTACIOBY.

[pakTuyeckas padora «/3ydueHre 0coOEHHOCTEH CTPOSHHUSI TO3BOHOUHBIX KUBOTHBIX).

Tema 5. IIpoucxoxkaeHue 4e10BEKA — AHTPOIIOreHe3

Pasnens! u 3a1aun aHTpononorud. Merospl aHTPONOIOTHH.

CraHoBNIeHHE TPEACTABICHUM O MPOUCXOXKIACHUHU YelIOBEKa. Peluruos3Hbie BO33pEHUS.
CoBpeMeHHbIe HayYHbIE TEOPHUH.

CxoacTBO yenoBeka ¢ KUBOTHBIMU. CHcTeMaTHdecKoe MooKeHue yenoBeka. CBHUIETENbCTBA
cXoacTBa YCI0BCKa C JKUBOTHBIMHU CpaBHI/ITCJ'II)HO-MOp(i)OJIOFI/I‘IeCKI/IC, 3M6pI/IOJIOI‘I/I‘ICCKI/IC,
¢duznonoro-onoxuMmuUIecKkue, mopeneHyeckue. OTIMUus YenoBeKa OT JKUBOTHBIX. [IpsMoxoxaeHue u
KOMILICKC CBA3aHHBIX C HUM IIPU3HAKOB. PasBuTHe ronoBHOro Mo3ra u BTOpOI\/'I CUTHAJIbHOM CHUCTEMBI.

Hewxkymme cuiibl (pakTopsl) aHTpoIoreHesa: OMoJOrHyecKkue, conuanbHble. COOTHOIIEHUE
OMOJIOTMYECKUX U COI[HANIBHBIX ()aKTOPOB B aHTPOIIOICHE3E.

OCHOBHBIE CTaJH{ aHTPONOreHe3a. PaHHUe uenoBekooOpazHbie 00€3bsSHBI (IPOKOHCYIBI) W
paHHUE TOHTHJBI — OOIIMe MPENKH 4YeI0BEKOOOpPa3HbIX 00€3bsIH W JIIOJCH. ABCTPAJIONMMTEKA —
JBYHOTME Mpenxu nroaed. UYenoBek yMenblid, IE€pBbIE HW3TOTOBICHUS OpyIud Tpyzna. Yenosek
MPSMOXOJISIIINEN M TIEPBBIA BBIXO JIIOJCH 3a npenenbl Adpuku. YenoBek reiaenb0eprekuii — oOmuit
MPEeIOK HEaHJIEPTAIbCKOrO YeJIOBEeKa M YellOBeKa pa3syMHOro. YenoBek HeaHAEepPTaTbCKUN KaK BHI
JIIOAEM XOJIOAHOTO KiuMaTa. YenoBeK pa3yMHbI COBPEMEHHOrO THIIA, JICHUCOBCKUW YENIOBEK,
OCBOEHHE KOHTHHEHTOB 3a npenenamu Adpuku. [lageorenernka u majeoreHOMHKa.

OBOMIONIMS  COBPEMEHHOTO 4UeJIoBeKa. ECTecTBeHHBIM OTOOp B TMOMYISNMSIX 4YelOBEKa.
MyrtannoHHbIM Tporiecc ¥ monuMopdusM. llomynsaimoHHble BOJHBI, Apeiid TeHOB, MUTpanus U
«3¢hdext ocHOBaTENSN» B MOMYIISIHAX COBPEMEHHOTO YEIOBEKA.

Uenoseueckue pacbl. llonsitme o pace. bonbmme pacwl: eBpomeougHas (eBpasuiickas),
aBcTpayo-HerpouaHas (3KBaTopHalibHAs), MOHTOJIONIHAS (a3UaTCKO-aMepHUKaHCKasi). BpeMs n myTu
paccereHHsl YeloBeKa IO TUIaHeTe. EMWHCTBO demoBedeckwx pac. HaydHasi HECOCTOATEIBHOCTH
pacu3ma. IIpucrmoco0IeHHOCT, YeIOBEKa K Pa3HBIM YCIOBHSM OKpYXKaromiedl cpempl. Bnmsame
reorpaudeckoii cpeabl u aperidha reHoB Ha MOp(HOJIOrHio U (PHU3UOJIOTHIO YSIOBEKA.

MexauciMIuidHapHble  MeToabl B (u3uueckoi  (OMOJOTHYECKOH)  aHTPOIOJIOIHH.
DBOIIONIMOHHAST aHTPOIOJIOTHS W TAJCOAHTPOIONOTHS YEIOBEUECKUX MOy sAIuil. brocormaipabie
WCCIIEIOBaHMS TIPUPONBI YenoBeKa. McciaenoBanne KOABOMIOIUN OMOIOTMYECKOT0 W COI[MAIBHOTO B
YelOBeKe.

JdemoHcTpanuu

IToptpersi: Y. HapsuHn, JI. Jluku, A. . Porunckuii, M. M. T'epacumos.

Tabmumer w  cxemMbl: «MeTombl — aHTPONOJOTHH», «[OJOBHOW  MO3I'  HEJIOBEKay,
«YenoBekooOpa3Hbie 00e3bsAHBI», «CKelneT dYenoBeKa W CKeler MHuMIaH3e», «PymuMeHTsl u
aTaBU3MBbI», «JIBIDKyIIME CHJIBI ~ aHTPOIOTeHe3a», «OBONIOIMOHHOE JPEBO  UEIOBEKay,
«ABcTpanonutek», «YHemnoBek yMmenblid», «HenoBek MNPAMOXOISAIIMIY, «/[eHUCOBCKUN 4YemoBEK»
«Heannepranbubl», «KpomanboHLb), «lIpenku yemnoBekay, «ITallbl 3BOJIOLUU YeIOBEKa», «Pacel
YeTI0BeKa.

O6opynoBanue: MyJSHKH OKAMEHENOCTeH, TPEAMETOB MaTepHalIbHON KYJIBTYPHl TPEIKOB
YyenoBeka, penpoaykuuu (dororpaduu) KapTuH ¢ MUGPOIOTHIESCKHIMH M OHOJIEHCKUMHU CHOKETaMH
MIPOUCXOXKJCHHSI deloBeKa, ¢ororpaduu HAXOMOK HCKOMAeMBIX OCTaTKOB YEIOBEKa, CKeNeT
YeroBeKa, MOJENb dYeperna 4YelnoBeKa W deperna MIMMITaH3€, MOJENb KHCTH 4YellOBeKa W KHCTH
MIFIMITaH3€e, MOJIENTH TOpCa MPEIKOB YEIOBEKa.

JlaGopaTopHas padora «/3ydeHne ocOOCHHOCTEN CTPOEHUS CKeJleTa YeloBeKa, CBI3aHHBIX C
MIPSAMOXOXKICHHEM).

IIpakTnuyeckas padora «/3yueHue 3K0JOrHYECKUX aAANTALMNA YEITOBEKAY.

Tema 6. JxoJiorusi — HayKa 0 B3aHMOOTHOIICHUSIX OPTaHM3MOB M HaJ0PTraHHU3MEHHBIX
CHCTEM C OKpYKalouiei cpeaoit



3apoxaeHne u pa3BuTHe dKonoruu B Tpyaax A. I'ymbonsara, K. @. Pynse, H. A. CeBepriosa,
3. T'ekkens, A. Tencnu, B. H. CykauéBa. Paznens! u 3amaun skonoruu. CBsA3b 9KOJOTHH C APYTUMHU
HayKaMH.

Meronst skonorun. [loneBbie HaOmOACHUS. DKCIEPUMEHTHl B OSKOJOTMU: MPUPOAHBIE U
nabopaTtopHble. MopenupoBaHHE B JKOJOTHH. MOHUTOPUHT OKpYKaloUIeH Cpeabl: JIOKAIbHBIH,
PETHOHATILHBIN U TI100aIbHBIN.

3HaueHue 3KOJIOrMYECKUX 3HAHUH I YeloBeKa. DKOJIOTHYECKOe MUPOBO33pEHHE KaK OCHOBA
CBsI3eM uenoBeuecTBa ¢ npuponod. MopMHUpPOBAHUE HKOIOTHMUECKOW KyJIbTYpbl M 3KOJIOTHYECKOM
IPaMOTHOCTH HaceleHUs.

JdemMoHcTpanun

Hoptpersr: A. T'ymbomear, K. @. Pynse, H. A. CeBepuos, 3. I'ekkens, A. Tenciu, B. H.
Cykaués.

Tabmuuper 1 cxembl: «Paznensl skonoruu», «Meronsl dKomoruu», «Cxema MOHHTOPHHTA
OKpY’Karollen Cpeb».

JlaGopaTopHasi padoTa «/3yueHue MeTo10B IKOJIOTHYECKUX HCCIIeI0BaHUID.

Tema 7. Opranusmsl U cpea 00U TAHUSA

Okonornyeckue (akTopsl ¥ 3aKOHOMEPHOCTH MX JeiicTBus. Kiaccuukaiims 3K0JIOru4ecKux
¢dakTopoB: abuoTHUecKUe, OWoTHUYecKHe, aHTpornoreHnple. OOIME 3aKOHOMEPHOCTH JIEHCTBUS
skonmorndecknx ¢akropo. IIpasmno muaumyma (K. IHmpenrens, 0. Jlubux). TomepaHTHOCTS.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuornaeckne (axropbl. CBeT Kak 3komornyeckuil ¢akrop. JlefCTBHE pa3HBIX YYacTKOB
COJTHEYHOT'O CIIEKTPa Ha OPraHU3Mbl. DKOJIOTHIECKHUE IPYIITBl PACTEHUH W KUBOTHBIX MO OTHOIIEHUIO
K cBeTy. CurHanpHasi posb cBeTa. POTONepHOAn3M.

Temneparypa Kak odKkojmoruueckuii Qakrtop. JleficTBue TeMmiepaTypsl Ha OpraHH3MBL
IolikunorepMHble ¥ TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIC U CTCHOTEPMHBIE OPTraHU3MBI.

BnaxxHocTh Kak 3Konorudeckuii ¢akrop. IlpucrocoOaeHUs pacTeHHH K MOAACP)KaHUIO
BoaHOro Oananca. Kinaccuukanus pacTeHuil o oTHOIIEHHIO K Boje. [Iprcrocobaenust >KUBOTHBIX K
H3MEHEHUIO BOAHOTO PEXHUMA.

Cpenpl oOWTaHMS OpPraHW3MOB: BOAHAS, HA3eMHO-BO3JYIIHAs, IIOYBEHHAs, TIJIyOWHHAs
MOJMOYBEHHAs, BHYTpUOpraHu3MeHHas. @DPHU3MKO-XUMHUYECKHE OCOOCHHOCTH Cpex  OOWTaHUs
opranu3moB. IIpucrnocobnenns opraHu3MoB K )KU3HU B Pa3HbIX cpenax.

buonornueckue putMmel. BHemHne u BHyTpeHHHE pUTMBL. CyTOYHBIE M TOAWYHBIE PUTMBI.
[IprucnocobneHHOCTs OPraHM3MOB K CE30HHBIM H3MEHEHUSIM YCIIOBUH KU3HHU.

JKuznennsie ¢opMbl opranm3moB. [lonstue o skm3HeHHOU (opme. JKu3HEHHBIE (QOPMBI
pacTeHMi: JepeBbs, KYCTApHHUKH, KyCTapHHYKH, MHOTOJIETHHE TpPAaBbl, OAHOJETHUE TPAaBHI.
JKuznernsie GOpMbI JKUBOTHBIX: THIPOOHMOHTHI, T€OOMOHTHI, a3pOOHOHTHI. OCOOCHHOCTH CTPOCHHS U
o0pasa JKHU3HH.

buotnueckue dakropbl. Buapl OHOTHUECKUX B3aWMOJEHCTBUN: KOHKYPEHIUS, XUITHHYECTBO,
cum6bmno3 u ero opmsl. Ilapazutrsm, kKoomepauus, MyTyalu3M, KOMMEHCANIU3M (KBapTUPAaHTCTBO,
HaxyieOHn4YecTBO). Herpoduueckne B3ammopelicTBus (Tommueckwe, (opudeckue, (abdprmueckue).
3HayeHne OMOTHYECKHX B3aMMOIEHCTBUI Ul CYILECTBOBAHMS OPraHU3MOB B CpeAe OOWUTaHMS.
[IpuHIMT KOHKYPEHTHOTO UCKITIOYECHHS.

JdemoHcTpanun

Tabmuupel n cxembl: «JKkomormueckue (axkropsl», «CBETOBOH CHEKTP», «IKOJIOTHUYECKHE
IPYIIBl XUBOTHBIX IO OTHOIIEHHWIO K CBETY», «TeIIOKpOBHBIE >XKMBOTHBIE», «XOJIOAHOKPOBHBIE
KHUBOTHBIE», «DU3NOIOrMYECKUE aJaNTalul >KUBOTHBIX», «Cpenpl OOWUTaHHMA OPraHU3MOBY,
«buonornueckne puTMbl, «Ku3HeHHBIE (OPMBI pacTeHuil», «KuszHeHHbIE (HOPMBI KUBOTHBIXY,
«JKocHCTEeMa IIUPOKOIHUCTBEHHOIO Jieca», «IDKOCHCTeMa XBOMHOro ieca», «llemum mnuTaHusy,
«XumHngecTBo», «llapazutusmy», «Konkypenuus», «Cumonos», «Kommencanuzmy.

O6opynoBanue: repOapum pacTeHUH U KUBOTHBIX, IPHUCIIOCOOIIEHHBIX K BIMSHUIO Pa3INYHBIX
9KOJIOTHYECKUX (PaKTOpOB, repOapruu CBETOIIOOMBBIX, TEHEMIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHHH,



CBETOJIIOOMBEIE, TEHENIOOMBBIE M TEHEBHIHOCIMBBIE KOMHATHBIC PACTEHUs, repObapuu M KOJJICKLIUU
TeIUTONIOOMBBIX, 3UMOCTOMKMX, MOpPO30YCTOHYMBBHIX pPAcTEHHM, yydena NTHIl U 3Bepei, repOapuu
pacTeHmid, OTHOCSIIMXCS K TUrpoduTam, Kcepodurtam, Me3opuTaM, KOMHATHBIE PACTEHUS JAHHBIX
TpYII, KOJUIEKIIMH >KUBOTHBIX, OOUTAIOIIMX B pa3HBIX cpelax, repbapuu M KOJUICKIUH PAacTCHUH U
KHBOTHBIX, o6na;[a}0m;1/1x qepTaMu HpI/ICHOCO6J'I€HHOCTI/I K CE€30HHBIM H3MCHCHUSIM yCHOBI/Iﬁ KU3HH,
repbapud W KOJUIGKIMW PACTEHWH W IKUBOTHBIX PAa3MUYHBIX >KU3HEHHBIX (DOpM, KOJUIEKIINU
JKMBOTHBIX, YYACTBYIOIIMX B Pa3JIMYHLIX 6I/IOTI/I‘ICCKI/IX B331/IMOZ[CI7[CTBI/I$1X.

JlaGopaTopHas pa6oTa «BbisiBIcHUE IPUCTIOCOOTICHUN OPTaHU3MOB K BIIMSHHIO CBETaY.

JlaGopaTopHasi padora «BbisBieHHEe NPUCIOCOONCHUNA  OPraHU3MOB K  BIUSHHIO
TeMIEpaTyphI».

JlaGopaTopHasi padoTra «AHATOMHYECKHE OCOOCHHOCTH pACTEHUH U3 pasHbIX MeECT
OOUTAHMSY.

Tema 8. JxoJiorusi BUAOB U MONMYJISHIA

OKONOrMYEcKHe XapaKTePUCTHKK Tonyisnun. [lomynsnus kak duonorndeckas cucrema. Ponb
HEOJTHOPOTHOCTH CPE/Ibl, PU3NUECKUX 0APHEPOB U OCOOCHHOCTEH OHMOJIOTMU BHUIOB B (DOPMUPOBAHUU
MPOCTPAHCTBEHHOM CTPYKTYphl momyisaiuid. OCHOBHBIE TIOKA3aTeNM MOMYJBIITUN: YHCIEHHOCTD,
IJIOTHOCTH, BO3pPAacTHAas M TOJNOBasi CTPYKTypa, POKIAEMOCThb, MPUPOCT, TEMI POCTa, CMEPTHOCTb,
Murpanus.

OKojoruyeckas CTpykTypa momyisaiuu. OIeHKa YHCIEHHOCTH MOmyisiuu. JlnHamuka
NONyJISIMA W €€ perynsuus. buornueckuid moTeHUWal NOMyiIsuud. MoAenupoBaHUE JUHAMHUKU
IIonyJIsIOuu. KpI/IBI)Ie pocTa YHUCJICHHOCTH IIOIYJIALNHA. KpI/IBI)Ie BBIDKMBAHUSA. PGFYJ'ISIHI/IS[ YHUCJIICHHOCTHU
HOHYHHHHﬁZ PpOJIb @aKTOpOB, 3aBUCAIINX U HE 3aBHUCAIINUX OT IIJIOTHOCTH. DKOJIOTHYECKHE CTpaTeruu
BHI0B (I- u K-cTpaterun).

ITonsitne 00 »odKomormueckod HUIIe BUAa. Mectoobutanme. MHOroMepHass MOJICHTb
skonorudeckoil Humu Jx.M. XatumHcoHa. Pasmepnl skonorudeckodl Huid. [loTeHumnanbHas u
peann3oBaHHAs HUIIIM.

Bun kak cucrema nomynsiudi. Apeanbl BUJOB. BHIBI M WX JKM3HEHHBIE CTpaTEruu.
DKOJIOTHYEeCKUE SKBHBAICHTHI.

3aKOHOMEPHOCTH TOBEICHNUS W MUTPAIMH KUBOTHBIX. bronorndeckie WHBa3HH UyKepOTHBIX
BH/IOB.

JdemoHcTpanuu

IToptper: . M. XaTunHCOH.

Tabmumpl 1 cxembl: «OJKOJOTHYECKHE XapaKTEepUCTHKU Momyisimum», «lIpoctpancTBeHHas
CTPYKTYpa TOIMyJISIUN», «Bo3pacTHbIe MTHPaMUIBI MOMYJISIHN, «CKOPOCTh 3aCeleHNs TTOBEPXHOCTH
3emMiti pa3THYHBIMHA OpTraHU3MaMIy, «Moaens skomorundeckoi Humm Jx. 1. XatauHconay.

Ob6opynoBanue: repbapun pacTeHHH, KOJIEKITHH JKUBOTHBIX.

JlaGopaTopHas pa6ota «[IpucrmocobneHns ceMsH pacTeHHH K pacCEICHHION.

Tema 9. Jkosorus cooduecTs. IKOJOrH4ecKue CuCTeMbl.

CoobmecTBa opraHuzMoB. buorneHo3 m ero crpykrypa. CBs3um MeXIy OpTraHH3MaMH B
ouoreHose.

OkocucreMa Kak oTKpbITas cuctema (A. J[x. Tercnn). @yHKINOHATBEHBIE OJIOKH OPTaHU3MOB B
AKOCHCTEME: TIPOAYIEHTHI, KOHCYMEHTHI, peaylueHTsl. Tpodudeckue ypoBHH. Tpodudeckue menu u
cern. Abuornueckue 010ku dkocucTeM. [109BBI 1 MBI B 3KOCHCTEMax. KpyroBopoT BelmecTs U OTOK
SHEPTHH B SKOCHCTEME.

OCHOBHBIE TOKa3aTelld JKOCHCTEMBI. bromacca W MpomyKius. DKOIOTHYECKHE MMHPaMUIBI
guces, OMOMacChl U PHEPTHUH.

Hunamuxa skocucmem. Kamacmpodghuueckue nepecmpotixy. @ayxmyayuu. HampaBieHHbIE
3aKOHOMEpHBIE CMEHBI COOOIIeCTB — CyKieccHu. l[lepBHuHBIE W BTOPHYHBIE CYKIECCHM U WX
OpPUYMHBL. ~ AHTPONIOreHHBIE  BO3JEHCTBMS  Ha  cykueccuu. KnmmakcHoe — cooOuiecTBo.
Bropa3HooOpasue 1 MoJIHOTa KPYroBOpPOTa BELIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.



[Ipupoansie 3KOCHCTEMBI. Jxocucmemvl 036p U pex. IKocucmemvl Mopeu U OKeaHos.
Dkocucmemvbl myHOp, 1ecoe, cmenet, nyCcmulHb.

AHTpPONIOTEHHBIE ~ DKOCHUCTEMBL.  ArposkocucTema.  Arponeno3.  Pasmuumss  mexamy
AQHTPOINOTCHHBIMHU M IPUPOTHBIMHU SKOCHCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. [opoxackas ¢uiopa u dayHa.
CunaHTponH3anus ropojckoii daynsl. bruonornyeckoe u X03s1CTBEHHOE 3HAYEHUE arpodKOCHCTEM H
ypOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHPOBAHMSI OCHOBHBIX B3aMMOJACHCTBUN OPraHU3MOB B 3KOCHCTEMax.
Ponv kackaonozo sgpghexma u 6u006-30upukamopos (Kaouegvlx 6udos) 6 QYHKYUOHUPOSAHUU
axocucmem. IlepeHOC HSHEPTUM M BEIIECTB MEXAY CMEKHBIMH 3KOCHCTEMaMH. YCTOWYMBOCTD
OpraHu3mMoB, HOHYJ'IH]_[I/Iﬁ 1 3KOCUCTEM B YCJIIOBUAX CCTCCTBECHHBIX U aHTPOIIOI'CHHBIX BOSHeﬁCTBHﬁ.

Mexanusmol  6030eticmeuss  3aepA3HEHUll  PA3HLIX — MUNO8  HA  CYOOP2AHUSMEHHOM,
OpP2AHUBMEHHOM, NORYIAYUOHHOM U IKOCUCTHEMHOM YPOBHAX, OCHOBbL IKON02UUECKO20 HOPMUPOBAHUSL
anmponocennozo 6o30eticmsus. MeToqoNnoruss MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIOT€HHBIX
9KOCUCTEM.

JdemMoHcTpanun

[optper: A. JIx. Tencnn.

Tabmumpr u cxembl: «CTpyKTypa OHOIEHO3a», «DKOCHCTEMa IIMPOKOIMCTBEHHOTO JIEcay,
«JKocucTeMa XBOWHOTO Jieca», «QDYHKIMOHANBHBIE TPYINIBl OPraHU3MOB B OJKOCHUCTEMEY,
«KpyroBopor BemiectB B 9dkocucteme», «llenmm rnuTaHus  (macTOWMIHAS,  JIETPUTHAL)Y,
«JKoyioruveckas MUpaMujia 4ucel», «DKOIOormueckas NHpamuja OuoMacchl», «IKOIOrnvecKas
nupamuia sHeprum», «OOpasoBanue Oonoray, «[lepBuuHasi cykieccus», «BoccraHoBieHue meca
nocie moxapay, «JIKOCHCTEMa 03epay, «ATpoIeH03», «KpyroBopoT BEIIECTB M MOTOK SHEPTUU B
arporeHose», «IIpumeps! ypOoIKocucTeM».

O6opymoBanue: Tepbapuy pacTeHWH, KOJUICKIIMM HACEKOMBIX, Uydella NTHI[ W 3BEpel,
repOapuu KyJabTypHBIX U AUKOPACTYLIUX PACTEHUM, aKBapUyM KaK MOJENIb Y9KOCUCTEMBI.

IIpakTHyeckas padora «/3ydyeHue u onucaHue ypOO3KOCHCTEMBD».

JlabopaTtopHas padora «/3ydeHue pa3HOOOpa3Ws MENKHX IMOYBEHHBIX UWICHHCTOHOTHUX B
Pa3HBIX IKOCUCTEMAX .

IDKCKypeusi «OKCKypcHs B THIWYHBIN OuoreoreHo3 (B MyOpaBy, Oepes3HsK, eThHUK, Ha
CYXOIOIBHBIN MM IOWMEHHBIH JIYT, 03ep0, OOIOTO).

IKCKypcHs «IKCKYpCHS B arpOIKOCHCTEMY (Ha TOJI€ UK B TEINTHIHOE XO3SHCTBO)».

Tema 10. buocdepa — riaodanbHasi IKocHCTEMA

buocdepa — obmemnanerapaas 000109Ka 3eMITH, Te CYIIECTBYET WA CYIIECTBOBANA KU3Hb.
PaszBuTne npencraBiennii o Ouochepe B Tpymax . 3rocca. Yuenne B. U. Bepranckoro o 6mocdepe.
Ob6mnactu 6uocheps! u e€ coctas. JKruBoe BeriecTBo Onocdepsl U ero PyHKIHH.

3akoHOMepHOCTH cymiecTBoBaHUs Ouochepsl. OcobeHHOCTH OWocdepsl Kak Ti100ambHON
sKocucTembl. [lnHammdeckoe paBHOBecre B bnocdepe. KpyroBopoTs! BemecTB 1 OMOreOXMMHYECKIE
IUKITE (Yriepoaa, a3ota). PUTMUIHOCT sBIEHUH B Onocdepe.

3onanpHOCTh OHocdeprl. [lonsTre 0 6rome. OCHOBHBIE OMOMBI CYIIIH: TYH/pa, XBOHHBIE Jieca,
CMELIaHHbIE M IIUPOKOJIMCTBEHHBIE JIeca, CTENM, CaBaHHBL, IIYCTBIHM, TpPOIUYECKHE Jieca,
BBICOKOTOpbs. KitmMaT, pacTUTENBHBIN 1 )KHBOTHBIN MUP OMOMOB CYIIIH.

CrpykTypa u (YHKIUS KMBBIX CHUCTEM, OLEHKAa MX PECYpCHOr0 MOTEHUHala ¥ OuochepHbIX
(hyHKIHA.

JdemoHcTpanun

[Toptpersr: B. U. Bepnanckwuii, 9. 3rocc.

Tabmuuer u cxemsl: «l'eocdepsr 3emmm», «Kpyrosopor azora B mpupone», «Kpyrosopor
yriepoaa B mpupoae», «KpyroBopor kuciopona B mpupone», «KpyroBopoT Boapl B NIpPHUPOIE»,
«OcHoBHBIE OMOMBI cymmy, «Kmumartnueckue mnosica 3emnun», «Tynuapa», «Taiiray, «CMmenraHHbId
necy, «IupokoaucTBeHHbIH Jecy, «Crenby, «CaBanHay, «IlycTeiHsy, « Tponuueckuil ec.

O6opynoBanue: repOapun pacTeHHH pa3HbIX OMOMOB, KOJJIEKIIUH KUBOTHBIX.



Tema 11. YUenoBek U oKpyskawuias cpeaa

DKoNoruuecKre KpU3Kchl U UX MpUUMHBL. Bo3aelicTBue denoBeka Ha Ouocdepy. 3arpssHeHue
BO3AYIIHOM cpenbl. OxpaHa Bo3Ayxa. 3arps3HeHHne BOJHOM cpenbl. OxpaHa BOAHBIX PECYPCOB.
Pa3pymenne noussl. OxpaHa NOYBEHHBIX pecypcoB. M3meHeHne kianmarta.

AHTPONOTeHHOE BO3JCHCTBUE HA PACTUTENBHBIH U KHUBOTHBIH MHp. OXpaHa pacTUTEIHHOTO U
KHUBOTHOrO Mupa. OCHOBHBIC MPUHIHUIBI OXpaHbl npupoabl. Kpacuele kauru. Oco0o oxpaHsieMbie
npuponusie Teppuropun (OOIIT). borannueckue cajsl U 300JI0THYECKHE TAPKU.

OCHOBHBIE TPHUHIMITEI YCTOWYMBOTO Pa3BUTHS YeNOBEYECTBA W MPHUPOABL. ParoHambHOE
MPHUPOAONONB30BAHME W COXpaHEHHWEe  OHONOTHYecKoro  pasHooOpasus  3emim.  OOmue
3aKOHOMEPHOCTH TJIO0AIBHBIX IKOJIOTHYECKUX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KpH3HCa H
€ro BEPOSITHBIEC TIOCIICCTBUSI.

Pa3BuTue MeTo 0B MOHMTOPHHTA PAa3BUTHSI OMACHBIX TEXHOTEHHBIX mporeccoB. CucmemHule
uccnedosanusi nepexoda K  pecypcocbepezarowjeli U - KOHKYPEHMOCHOCOOHOU  DHepeemuxe.
Buonoecuueckoe pasnoobpaszue u Ouopecypcvl. Hayuonanvhuvie unH@OpMAYUOHHBIE —CUCTHEMDL,
obecneyusaiowue 0ocmyn K UHGOpMayuu no COCMOSIHUIO OMOETbHBIX U008 U IKocucmem. OCHOBb
IKOpeadburumayuy IKocucmem u cnoco606 b6opvowvl ¢ buonospedcoeHusMU. Pexonempykyus MOpCKux
U HA3EMHBIX IKOCUCTEM.

JdemMoHcTpanun

Tabnuipl U cxeMbl: «3arps3HeHue atMochepn», «3arps3Herue ruapochepb», «3arps3HeHue
mouBbly, «[lapuukoBeii 3ddexr», «Ocob0 oxpaHseMble PUPOIHBIC TEPPUTOPUH», «Momjenu
YIPaBISAEMOTO MUPay.

Oo6opynoBanue: ¢Gororpaduu OXpaHSIEMbIX PacTeHHH W KUBOTHBIX KpacHoil kHuru Poccuiickoit
®denepanuu, Kpacuoit KHUT'H peruoHa.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOI'PAMMBI ITO BUOJIOTUN HA
YPOBHE CPEJHEI'O OBIIIET'O OBPA3OBAHMUA

JJMYHOCTHBIE PE3YJIBTATHBI

®I'OC COO ycranapiuBaeT TpeOOBaHUS K Pe3y/IbTaTaM OCBOCHHMSI O0YYAIOIIMMUCS TPOrpaMM
cpenHero obmiero o0pa3oBaHus: IMYHOCTHBIE, METAIIPEAMETHBIE U IPEIMETHBIE.

B cTpykType JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOrpaMMbl 110 OHOJOTMH BBIJCICHBI
CIICIYIOIINE COCTABIISIONIHE: OCO3HAHNE 00YUAIOMIMMUCS POCCHICKON TPa)KIaHCKON MICHTUYHOCTH —
TOTOBHOCTH K CaMOpPa3BHUTHIO, CAMOCTOSTENILHOCTH U CAaMOOIPENENEHUIO, Haluyue Momusayuu K
00y4eHUI0 OWONIOTHH, YeleHanpasienHoe pa3eumue BHYTPEHHUX YOKICHUH JIMYHOCTH Ha OCHOBE
KITIOUEBBIX IIEHHOCTEH W UCTOPUYECKHUX TPAJHIIMI pa3BUTHsI OMOJIOTHYECKOTO 3HAHUS, 20MOGHOCHb U
cnocobonocmy 00y4aIOIUXCs PYKOBOJICTBOBATBCS B CBOEH JAEATENBHOCTH LEHHOCTHO-CMBICIIOBBIMU
YCTAaHOBKAMH, TPUCYIIUMH CHUCTEME OHOJIOTHYECKOr0 OOpa30BaHHS, HAIuUuUe HPABOCO3HAHUS
9KOJIOTHYECKOH KYJIBTYPBI, CHOCOOHOCTIU CIMABUMb TN U CTPOUTD KU3HEHHBIE IIJIaHBL.

JInuHOCTHBIE pE3YIbTaTbl OCBOCHHA IMPOTrpaMMbI I10 6I/IOJ'IOFI/II/I JOCTHUIalOTCA B C€IHHCTBEC
yqe6H0171 M BOCHUTATEIbHOM JACATCIIBHOCTU B COOTBETCTBUU C TpaaUuUIMOHHBIMHA pOCCPIfICKPIMH
COLIMUOKYJIbTYPHBIMU, HCTOPHUYCCKUMHU W JYXOBHO-HPABCTBCHHLBIMHM ULICHHOCTAMM, IPHUHATBIMHU B
o0lllecTBe TpaBWIAMH M HOPMaMH TMOBEJCHUS M CIOCOOCTBYIOT IPOIECCaM CaMOIIO3HAHMUS,
CaMOBOCIIUTaHUA U CaMOpa3BUTUA, Pa3BUTHUA BHYTpeHHeﬁ MO3UIUN JIMYHOCTHU, HNAaTpUOTHU3MaA U
YBaOXEHUSA K 3aKOHY U IIPaBOIOPSAAKY, YEIIOBEKY Tpyda H CTapIIeMy IIOKOJIEHHIO, B3aHMHOIO
YBaXXCHUA, 6epe>KHoro OTHOMICHUA K KYJIBTYPHOMY HACJICAWIO U TpaJullusdM MHOI'OHAlIMOHAJIbLHOI'O
Hapoja Poccuiickoit denepainu, Opupoje U OKpyk arollen cpee.

JIMdHOCTHBIE pPE3yNbTAaThl OCBOEHHS ydeOHOro mpeamera «buomorus» MOMKHBI OTpa)XkaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYalOITUXCsl PYKOBOACTBOBATHCS C(HOPMHPOBAHHON BHYTpPEHHEH
TTO3UIIHEN JIMYHOCTH, CHCTEMOH IIEHHOCTHBIX OpPHEHTAINM, MO3WTHBHBIX BHYTPCHHHX YOCSKICHHUH,
COOTBETCTBYIOIINX TPAIUIMOHHBIM IEHHOCTSIM POCCHHCKOTO OOINeCTBa, PACIIMPEHHE KU3HEHHOTO
OIbITa W OTBITA AEITENFHOCTH B TPOIECCE PEaM3allii OCHOBHBIX HAIIPABJIEHUN BOCIMUTATEIHHOMN
NeSITeTbHOCTH, B TOM YHCIIE B YaCTH:

1) rpaskIaHCKOro BOCIMTAHMA:

chOpMHUPOBAaHHOCTH TPAXKAAHCKOW TO3UIIAN OOYJaIOIIerocsi Kak akTUBHOTO ¥ OTBETCTBEHHOTO
YJIeHa POCCUHCKOTO OOIIECTBa;

OCO3HAaHWE CBOMX KOHCTHTYIHMOHHBIX TIpaB MW OO0SI3aHHOCTEH, yBaKeHHWE 3aKoHa |
MIPaBOIOPSAKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW AEATENEHOCTH TMPH CO3JaHUHM YYEOHBIX IPOEKTOB,
peleHu y4eOHBIX 1 MMO3HABATENbHBIX 3324, BHITOTHEHHH OMOIIOTUIECKUX IKCTIEPIMEHTOB;

CIOCOOHOCTH OTPENENsITh COOCTBEHHYIO MO3UITHIO TI0 OTHOIIEHHIO K SIBIEHUSM COBPEMEHHOM
’KM3HHU U OOBSICHITH €€;

YMEHHE YYUTHIBATh B CBOMX JECHCTBUSX HEOOXOAWMOCTH KOHCTPYKTHBHOTO B3aUMOIEHCTBUS
JOJIEH C Pa3HBIMU YOSXKACHUSIMH, KYJIbTYPHBIMU IIEHHOCTSMH U COITMATBHBIM MTOJI0KEHUEM;

TOTOBHOCTh K COTPYIOHHYECTBY B IIPOIlECCE COBMECTHOTO BBINONHEHUS y4YeOHBIX,
MO3HABaTEeNbHBIX M MCCIENOBATENbCKUX 33/1a4, YBAKUTEIHHOIO OTHOIIEHUS K MHEHHUIO OIITOHEHTOB
P 00CYKIEHUH CITOPHBIX BOITPOCOB OMOJIOTHMYECKOTO COACPIKAHMS,

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKON JEATEIThHOCTH;

2) NaTPUOTHYECKOTr0 BOCIIMTAHMS

c(hOPMHUPOBAaHHOCTh POCCHICKON TPa)KTaHCKOH WAEHTUYHOCTH, MATPUOTH3MA, YBAXKEHUS K
CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH Tepea PonmHOM, roprocty 3a cBod Kpaid, cBoto Pomuny,
CBOH SI3BIK U KYJBTYPY, IPOILIOE M HACTOAIIEe MHOMOHAIIMOHAIIbHOTO Hapoaa Poccnu;

LIEHHOCTHOE OTHOIIEHHWE K MPHUPOJHOMY HACICIUIO M MaMSTHUKAM IMPHUPOJBI, JOCTHKEHUSM
Poccun B Hayke, HCKyCCTBE, CIOPTE, TEXHOJIOTUAX, TPYIIE;



CHOCOOHOCTh OIEHUBATH BKJIAJ POCCUHCKHX YYEHBIX B CTAaHOBJICHHUE M Pa3BUTHE OMOJIOTHH,
MMOHMMAaHUS 3HaYeHHsI OMOJIOTUY B TIO3HAHUM 3aKOHOB MPUPOJBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO
oO1ecTna;

ujeliHas yOeKIEHHOCTh, TOTOBHOCTh K CIYXEHHIO ¥ 3amuTe OTeuecTBa, OTBETCTBEHHOCTh 32
ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

OCO3HaHME TyXOBHBIX LIEHHOCTEW pOCCUHCKOr0 HapoAaa;

c(hOPMHUPOBAaHHOCTh HPABCTBEHHOI'O CO3HAHUS, ITHYCCKOTO TIOBEICHUS,

CHOCOOHOCTh OILICHWBATh CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHHUS, OPUCHTUPYSACH Ha
MOpaJIbHO-HPABCTBCHHBIC HOPMBI M IICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJIa B IIOCTPOCHUE YCTOMYMBOI'O OYIyIIETro;

OTBETCTBEHHOE OTHOIIIEHNE K CBOMM POIMTENSIM, CO3JAaHUI0O CEMbH HA OCHOBE OCO3HAHHOIO
MPUHSTHUSA LIEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUHU C TpaJMIIUsIMU HapoaoB Poccuu;

4) 3cTeTHYeCKOr0 BOCIUTAHUS:

ACTETHYECKOE OTHOIICHUE K MHUPY, BKIIOYAs 3CTETUKY OBITAa, HAYYHOIO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIICHUH;

TOHUMaHUE AYMOIMOHAJILHOTO BO3JIEWCTBHUS )KMBOU IPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTHh K CAMOBBIPQKCHUIO B PAa3HBIX BHUJAX UCKYCCTBA, CTPEMIICHHUE MPOSIBIISATH KauecTBa
TBOPYECKOW JINYHOCTH;

5) pusnyeckoro Bocnutanusi, GOPMUPOBAHUSA KYJILTYPHI 310POBbSI U IMOLMOHAIBLHOIO
0aronoryums:

[MOHMMAaHHE M pealn3aius 3J0pOBOr0 U 0e30macHOro oOpasa KU3HHU (370pOBOE IUTAHHE,
COOJIIO/ICHUE TUTMEHWYECKUX TPAaBUA M HOPM, COAJlaHCUPOBAHHBIA PEXKUM 3aHATHH W OTABIXA,
perynspHas (pusmyueckas akTHBHOCTH), OEPEXHOr0, OTBETCTBEHHOTO M KOMITETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PM3HUYECKOMY U IICUXHIECKOMY 370POBBIO;

[MOHMMAaHWeE [IEHHOCTH MPaBUJI HHANBUAYAIBHOTO W KOJUIEKTUBHOTO 0€30ITacHOTO TIOBEICHHS B
CUTYaIUIX, YTPOXKAIOIINX 3I0POBBIO U JKU3HU JIIOJIEH;

OCO3HAaHHUE TIOCTEACTBUA W HENPHUATHS BpENHBIX NPUBbIUEK (YMOTpeOJISHHsI aKoros,
HapKOTUKOB, KYPEHHUS);

6) TPyAOBOI0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYIy, OCO3HAHHUE IEHHOCTH MaCTEPCTBa, TPYIOIIO0HE;

TOTOBHOCTh K aKTHBHOH [ESITEIHHOCTH TEXHOJOTMYECKOWM W COIMANBHOW HAIMPaBICHHOCTH,
CHOCOOHOCTH MHUIIMHPOBATH, TUIAHUPOBATH U CAMOCTOSTEIIEHO BBIITONHATE TAKYIO JAeATEITbHOCTH;

WHTEpeC K pa3inuuHbM cdepaM NpodecCHOHATBHON AEATENbHOCTH, yMEHHWE COBEpIIATh
OCO3HaHHBIN BEIOOp Oymymieil mpodeccrnu U peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUTAHEI;

TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTSHKCHUHN BCEH KU3HU;

7) 3K0JI0rUYeCKOr0 BOCIIUTAHMS:

AKOIIOTUYECKH IIeI1ecO00pa3Hoe OTHOIIEHHWE K TMPHUpPOJE KaK HWCTOYHHUKY XU3HH Ha 3emire,
OCHOBE €€ CYIIECTBOBAHU;

MIOBBIIIICHWE YPOBHS DKOIOTWYECKOW KYyIbTYpBI: MPHOOpPETEHHE OIbITa IUIAHUPOBAHUS
MTOCTYIIKOB U OIIEHKH WX BO3MOXKHBIX TIOCIEICTBHH JUIsl OKPYKAOIIEH Cperbl;

OCO3HAHUE III00aTHFHOTO XapaKTepa IKOJIOTHIECKUX MPOOIIEM U IYTeH UX pelIeHus;

CIOCOOHOCTH MCTIONB30BATh MPHOOpPETaEMbIe TIPH M3YYEHUH OMOJIOTMH 3HAHUS M YMEHUS MPH
pelieHuu MpoOJieM, CBS3aHHBIX C PAIMOHAIBHBIM IPHUPOJIONONBE30BaHAEM (COONIOIEHUE TPaBUI
TOBEJICHUS] B TPUPOJIE, HATIPABIEHHBIX Ha COXpPAaHEHHE PAaBHOBECHS B HDKOCHCTEMAax, OXPaHy BHUJIOB,
aKocHucTeM, Onochepsl);

AKTUBHOE HENPUATHE JEHCTBUIA, TPUHOCAIINX BPEJl OKPYKAIOIIEH MPUPOITHON Cpee, yMEHUe
MIPOrHO3UPOBATh HEOJATONMPHUSTHBIE JKOJOTHYECKHE TOCIENACTBUS NPEANPUHUMACMBIX NEHCTBHA U
MPe0TBpAIIaTh UX;

HaJW4ue pPa3BUTOr0 O3KOJIOTMYECKOTO MBIIUICHUS, DSKOJIOTUYECKOW KYJIBTYphl, OMbITa
JEITENbHOCTA  DKOJIOTMYECKOM  HANpaBJICHHOCTH, YMEHHUS  PYKOBOACTBOBATbCS HMHU B



[03HaBaTENbHON, KOMMYHUKATHBHOW M COLMAJIBHOM MpPAKTHKE, TOTOBHOCTH K Y4YacTHIO B
MPaKTUYECKON JeATENbHOCTH 3KOIOIMYECKONW HAaIlPaBJIECHHOCTH;

8) neHHOCTH HAYYHOI0 O3HAHNSA:

c(OPMUPOBAHHOCTE MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HAyKH W OOINECTBEHHOH NPAKTHUKH, OCHOBAHHOI'O Ha JWAJIOre KYJIBTYp, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM W YMUTATEIBCKOM KyJIBTYpbl KAaK CPEICTBA B3aUMOIECHCTBHUS
MEX]y JIOAbMH U IO3HAHUS MUDA;

MOHUMaHHE CIENU(PHUKH OHONOTUM KaK HayKH, OCO3HaHHS e poiu B (POPMUPOBAHHUU
paLOHAIBHOTO HAYYHOT'O MBIIIJIEHHSI, CO3aHUH LIETOCTHOTO IIPEACTaBICHUs 00 OKpYXKaloIleM MUpe
KaKk O EJUHCTBE MPUPOIBI, YelOBeKa M OOIIEeCTBA, B MO3HAHWM MPUPOIHBIX 3aKOHOMEPHOCTEH M
peleHny IpodIieM COXpaHEHHs MPUPOJTHOTO PAaBHOBECHS,;

yOSKIEHHOCT, B 3HAYMMOCTH OWOJIOTMH JUISS COBPEMEHHOW IMBWIIM3AIMH: OOECTIedeHUs
HOBOTO YpPOBHSI DAa3BUTHsI MEIMIIMHBI, CO3/IaHUE TMEPCICKTUBHBIX OWUOTEXHOJIOTHH, CIOCOOHBIX
pemarb pecypcHble TpPOOJIEMbl Pa3BUTHS YEJIOBEUECTBA, MOHMCKA IyTeH BBIXOJAa W3 TI00aJbHBIX
JKOJIOTHYECKHX TIpoOJieM M oOecriedeHusi mepexoja K YCTOHYMBOMY Pa3BUTHIO, PAUOHATEHOMY
WCIIOJIb30BAHUIO MIPUPOAHBIX PECYPCOB U (DOPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HM;

3aMHTEPECOBAHHOCTh B TOJYYEHHU OWOJIIOTMYECKMX 3HAHWI B IENAX IMOBBIIIEHUS OOIIei
KyJIbTYpbl, €CT€CTBEHHO-HAyYHOH TpaMOTHOCTH, KaK COCTaBHOH 4YacTH (yHKIHOHAIBEHOU
IPaMOTHOCTH 00y4aronuxcs, (GOpMHUPYEMOH NMPH N3YUEHUH OUOIOTHY;

[MOHMMAaHWE CYIIHOCTH METOAOB TMIO3HAHMS, WCIONb3yEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH ~ WCIIONIb30BAaTh IMONyYaeMble 3HAHHS JUIsi aHaiWM3a MW OOBSCHEHUS  SIBJICHHH
OKPY)KaIOIIero MHpa ¥ MPOUCXOAANMX B HEM W3MEHEHHWH, yMEHHe JenaTh OOOCHOBAaHHBIE
3aKJTIOYECHHS HA OCHOBE HAYYHBIX (DaKTOB M MMEIOLIMXCS JAHHBIX C IIENBIO MOTYyYEHHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTBH CAMOCTOSITEIIBHO UCIIOIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIs pellieHus Ipo0ieM B
peasbHbBIX KU3HEHHBIX CUTYaAIUSX;

OCO3HAaHUE IIEHHOCTH Hay4HOH [eSTENbHOCTH, T'OTOBHOCTh OCYILECTBISITH IPOEKTHYIO U
HCCIIEI0BATENILCKYIO JeATEIbHOCTh MHIUBUIYaJIbHO U B IPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENpPEpPHIBHOMY OOpa30oBaHHWIO K CaMOOOpPa3OBaHHIO, K
AKTUBHOMY TIIOJlyYCHHIO HOBBIX 3HAHUH 10 OHOJIOIrMM B COOTBEICTBHUM C >KU3HEHHBIMU
MTOTPEOHOCTSIMH.

METAINIPEJMETHBIE PE3YJIbTATBI

MeranpeaMeTHele pe3yiabTaThl OCBOGHHS y4eOHOro mpeaMera «bHONOrus» BKIIOYAIOT:
3HaUMMble Ui (OPMHPOBAHMS  MHPOBO33PEHUS  OOYYAIOIIMXCS — MEXKAHMCIHUIUIMHAPHEIC
(MexnpenMeTHbIe) OOIIeHayYHbIE TTOHATHS, OTPAXKAIOMINE IEITOCTHOCTh HAyYHOW KapTHHBI MHUpa H
crienn(pUKy METOIOB TIO3HAHUS, HCIOJIb3YEeMBIX B ECTECTBEHHBIX HayKax (BEIECTBO, JHEpTus,
SIBJICHHE, TPOIIECC, CUCTEMA, HAy4YHbIH (DaKT, MPUHIMII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
WCCIIe/IOBaHNe, HAONIOJeHNEe, W3MEpEeHHe, OKCIEpPUMEHT M JpYyrue); YHUBEpcalbHbIe ydeOHBIE
neiicTBrs (TI03HABaTeNbHBIE, KOMMYHUKATUBHBIC, PETYIATHBHEIE), obecneunBaromue GopMupoBanme
(YHKIMOHAIFHOM TPaMOTHOCTH M COLMAIBHOW KOMIIETEHIMH OOYYaroIIMXCS; CIOCOOHOCTH
O0yyarommxcs HMCIOJIb30BaTh OCBOCHHBIE MEXKIUCHUILUTMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUS H
YHUBEpCaJbHbIC ydeOHbBIC JISHCTBUS B TO3HABATENLHON M COI[MATIBHOMN IPAKTHKE.

B pesynpraTte wn3ydeHus OWONOrMM Ha YpOBHE cpeaHero of0mero oOpa3oBaHUS Y
oOyuaromerocsi OyayT cGhOpMHUpPOBaHBI II03HABATENbHBIC YHHUBEpPCAJbHBIE YdeOHBbIE JIEHCTBHS,
KOMMYHHKATHUBHbIC YHUBEpCAJbHbIE y4eOHBIC NEHCTBHS, PETyJISTUBHBIC YHHBEpCAJbHbBIC ydeOHbIE
JEUCTBHSL, COBMECTHAS JIESITEIbHOCTb.

MeranpeaMeTHbIE pe3yIbTaThl OCBOSHHS IPOrPaMMBbl CPEAHEr0 00LIET0 00pa30BaHMsI JOIKHBI
OTpaXxaTh.



OsiiajeHue yHHBEPCAJLHBIMU y4e0HbIMH MO3HABATEIbHBIMH 1€ CTBUSIMH:

1) 6a30oBble JOTHYECKHE TeHCTBUS:

CaMOCTOATENbHO (OPMYNHMPOBaTh W  aKTyalU3UpoBaTh MpobjeMy, paccMaTpuBaTh €
BCECTOPOHHE;

WCTOJIB30BaTh MPH OCBOCHWHW 3HAHWN MPUEMBI JIOTMYECKOTO MBINUICHHS (aHalu3a, CHHTE3a,
cpaBHeHHUs, Knaccuukamyu, 0000IIeHNUs), PACKPBIBATh CMBICI OMOJIOTHUECKHX TMOHSITHH (BBIICISTD
WX XapaKTepHbIC IPU3HAKH, YCTAHABIUBATD CBSI3H C APYTUMH TOHITUSMH);

ONpEeNsITh Ieldn JACITEIBHOCTH, 3ajiaBas MapaMerpbl W KPUTEPHH KX JOCTHKCHUS,
COOTHOCHUTbH PE3YNIbTaThI ACSITEIHHOCTH C TOCTABICHHBIMH LIEIISIMH;

HCTOJIB30BaTh OMOIOTHYECKHE IOHSTHS JJIsl OOBSICHEHUS (PaKTOB M SIBJICHUH KHBOH IPUPOJBI,

CTPOUTH JIOTHUECKHE pacCyJeHHs (MHAYKTUBHBIC, JEAYKTHBHBIC, MO aHAJIOTHH), BBISBIATH
3aKOHOMEPHOCTH W TIPOTHUBOPEYHS. B pPAacCMAaTpPUBAEMBIX SBICHUAX, (OPMYIHPOBATH BBIBOIBI M
3aKITIOYCHHS,

MPUMEHSTh CXEMHO-MOJIETIbHBIE CpEJICTBA JUIsl IPEJACTABICHUS CYNIECTBEHHBIX CBS3ed U
OTHOIICHUH B H3y4aeMbIX OWOJOrMYeCKHX OOBEKTax, a TaKkKe IMPOTHBOPEUUil pa3HOro poja,
BBISIBJICHHBIX B Pa3IMYHBIX HH()OPMAIMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IIaH PEIICHUs MPOOJIEMBI ¢ YUETOM aHalln3a WMEIONIUXCSl MaTepHalbHBIX H
HEMAaTepUATBHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B JICATEIILHOCTh, OIICHUBATh COOTBETCTBHE pE3YJIbTATOB IIEISIM,
OI[EHUBATh PUCKH MTOCIIEJICTBUHN JISSITEIBHOCTH;

KOODJIMHHPOBATh ¥ BBIIONHATH pPabOTy B YCIOBHSX PEAITBHOrO, BUPTYaJbHOTO U
KOMOMHHPOBAaHHOTO B3aUMOJICHCTBUSI;

pa3BUBATh KPeaTUBHOE MBIIIICHNE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIeA0BATEIbCKHE AeliCTBHSA:

BJIAJCTh HAaBBIKAMU Y4eOHO-HCCIEIOBATEIBCKON M TIPOCKTHOM HEATEIbHOCTH, HAaBBIKAMH
paspenieHust 1poOieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY ITOMCKY METOIOB
pelIeHus IpaKTHIEeCKHUX 3aa4, IPUMEHEHHIO PA3JIMYHBIX METO/I0OB TIO3HAHMS;

UCTIONB30BAaTh PA3IUYHbIC BHIbI JEATEIBHOCTH MO TOJYYCHHIO HOBOTO 3HAHHA, €ro
MHTEpIpETally, NPeoOpa3OBaHUIO M TPUMEHEHHIO B YYeOHBIX CHTyalUsX, B TOM YHCIE MpU
CO3/IaHUH YIeOHBIX U COLUAIIBHBIX ITPOEKTOB;

(GbopMHUpOBaTh HAYYHBIH THII MBIIUICHHS, BIaJeTh HAYYHOH TEPMHHOJIOTHEH, KIIOYEBBIMHU
MOHATUSIMH ¥ METOAMHU;

CTaBUTh W (POpMyTUpOBaTH COOCTBEHHBIE 3a/Jaddl B 00pa30BaTENBHOW [ESITEIHLHOCTH U
KM3HEHHBIX CHTYaIHsIX;

BBISBJISITH NPUYMHHO-CIIEICTBEHHBIC CBSI3M M aKTyaJIM3UpPOBATh 3a/1a4y, BBIIBUTATh THIIOTE3Y
e€ perIeHns, HaXOIUTh apTyYMEHTHI [T I0Ka3aTeIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh HapaMeTphl U
KPHUTEPHU PELICHUS;

aHaJIM3UPOBATH ITOYYCHHBIC B XO/I€ PEIICHHUS 3aa4l Pe3yJIbTaThl, KPDUTHYECKH OIICHMBATH MX
JOCTOBEPHOCTD, IIPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHUSX;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBAThH IPHOOPETEHHBIN OIBIT;

OCYIIECTBJIATH IICTEHANPABICHHBIH IOUCK IIEPEeHOCa CPEICTB M CHOco0OB JEHCTBUS B
poheCCHOHATBHYIO CPEAY;

YMETh TIEPEHOCHTh 3HAHHS B TIO3HABATEIFHYIO M IIPAKTUYECKYIO 00JIACTH KU3HEeATeIbHOCTH;

yYMETh HHTETPUPOBATh 3HAHUS M3 PA3HBIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTAaTh HOBBIEC UJIEH, ITPEIaraTh OPUTHHAIBHBIC TIOIXO/Ibl ¥ PEIICHUS, CTABUTH POOIEMBI
W 3324, JIOITyCKAIONIHEe alIbTePHATUBHBIEC PEILICHUSI.

3) padora ¢ unopmanmeii:

OPUEHTHUPOBAThCS B PA3IMYHBIX MCTOYHHMKAX HWH(MOpPMAIMu (TEKCTe y4eOHOro mocoous,
HAYYHO-TIOMYJISIPHON JTUTEpaType, OMOJOrHYECKUX CIIOBApsX U CHPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax
JaHHBIX, B VIHTepHeTe), aHaNM3UPOBaTh MH(POPMALMIO PAa3IMYHBIX BHJIOB M (pOpM mpencraBieHUs,
KPUTHYECKH OLIEHUBATH €€ I0CTOBEPHOCTh U HENPOTUBOPEUHBOCTD;



(dbopMynupoBaTh 3ampockl W TMPUMEHSTh pa3iM4Hble METOABI MpH TOHCKE U 0TOOpe
Ouonoruueckoil HHGOpMaLru, HeOOXOAUMOM ISl BBIIOJIHEHHS y4eOHBIX 3a1a;

npuoOpeTaTh OMBIT  WCIOJb30BaHHS WH(POPMALMOHHO-KOMMYHHKATHUBHBIX — TEXHOJOTHIA,
COBEPIICHCTBOBATH KYJIBTYPY aKTHBHOTO UCIIONB30BAHNUS PA3TIMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITEIFHO ~ BBIOMpaTh ONTUMalbHYIO (opMy TpencTaBieHHs OWOJIOTHYECKOI
nHpopMaIuK (CXeMBbI, TpaQUKH, AUATPAMMBI, TAOJIUIIBI, PUCYHKH U JIPYToe);

WCTONB30BaTh HAayYHBIA S3BIK B KadecTBe cpeiAcTBa Npu paboTe ¢ OHOMOrHUECcKOn
nHpOpMaIeld: NPUMEHATh XUMHYECKHe, (QHU3MYecKHe W MaTeMaTHYeCKMe 3HAKU W CHMBOJIBL,
dopmyisl, abOpeBUATypy, HOMEHKJIATYpy, HCIOJIB30BaTh M  MPeoOpa30oBHIBATH  3HAKOBO-
CHMBOJIMYECKHE CPEICTBA HATJISITHOCTH;

BJIaJIETh HABBIKAMH PACIIO3HABAHMS U 3aIIMTH MH(OpMarmu, HHQopMaIMoOHHON 0e30MacHOCTH
JIMYHOCTHU.

OBJj1aieHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH /1€l CTBUSIMH:

1) oburenne:

OCYHIECTBJIATH KOMMYHHUKAIIUU BO BCEX C(i)ean JKU3HU, aKTUBHO Y4aCTBOBAThH B AHAJIOIS WA
JMCKYCCUU TIO CYIIECTBY OOCYKJaeMoil TeMbl (YMEHUE 3a/laBaTh BOMPOCHI, BHICKA3HIBATH CYXKJICHUS
OTHOCHUTCIBHO BBIITOJIHCHUA HpennaraeMof/'I 3aaa4yi, Y4YUTbIBAaTb HMHTCPECHI M COIJIACOBAHHOCTDH
MTO3UIINH IPYTUX YYaCTHUKOB JAWAJIOTA WIN JUCKYCCHH);

pacro3HaBaTh HeBepOaJbHBIE CPEICTBA OOIICHUS, MOHUMATh 3HAYCHHE COIHAJIbHBIX 3HAKOB,
MpEAINOCbIOK BO3HHUKHOBCHU A KOH(bJ'II/IKTHBIX CHTyaHPIfI, YMETH CMATYaTh KOH(i)J'[I/IKTI)I U BECTU
TIepEeroBopkI;

BIIQJICTh PA3IMYHBIMU CITOCO0AMHU OOIICHUS U B3aUMOJICHCTBUS, MOHUMATh HAMEPEHUS JAPYTHX
JIONEH, TPOSIBISITH YBAXKUTENBHOE OTHOIIEHHE K COOECeTHMKY W B KOpPpeKTHOH ¢opme
(bopMynIUpOBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHUS C HCIOJIB30BAHHEM S3BIKOBBIX CPEJICTB.

2) COBMeCTHAs1 1eATeJTbHOCTD:

MOHMMAaTh M HCIIONB30BATh IPEHMYIIECTBA KOMAHJHOW WM WHIWBUAYalIbHOH pPaOOTHI HpH
pelIeHur OMOIOTHIECKOM Po0IeMbl, 000CHOBBIBATH HEOOXOIUMOCTH IIPUMEHEHHS IPYIIIOBLIX (HOpM
B3aMMOJICHCTBHS IPU PEIICHUN yIeOHOH 3a/1auu;

BBIOMpATh TEMAaTHUKy M METOJBl COBMECTHBIX NIEHCTBHH C Y4€roM OOLIMX HHTEPECOB M
BO3MOYKHOCTEH Ka)KJJOT0 WieHa KOJUIEKTHBA;

NPUHUMATH e COBMECTHOH NESITeNIbHOCTH, OPTaHU30BBIBATh M KOOPAWHHPOBATH NEHCTBUS
10 €€ TOCTHMKEHHIO: COCTABILATH IUIAH JEHCTBUI, pactpeeNsiTh pou ¢ yIETOM MHEHHH yJaCTHUKOB,
00CYyX/1aTh Pe3yIbTaThl COBMECTHOI pabOTHI;

OIICHUBATh KAa4eCTBO CBOETO BKJIAJA M KaXIOTO YJaCTHHKAa KOMAaHJBI B OOMIMI pe3ynbTar mo
pa3pabOTaHHBIM KPHUTEPHSIM;

IpeUlaraTh HOBBIE IIPOCKTHI, OIECHHBATH HACH C IIO3MLIUH HOBH3HBI, OPUTHHAJIBHOCTH,
NPaKTHYECKON 3HAUYMMOCTH;

OCYIIECTBJIATh MO3UTUBHOE CTPATErMYECKOEe TOBECHUE B PA3JIMUHBIX CHTYAIHsX, IPOSBIISATH
TBOPYECTBO M BOOOpaKeHUE, OBITH MHUIIHATHBHBIM.

OBjajieHHue YHHBEPCAJbHBIMH PEryJIsITHBHBIMH /IeCTBHSIMH:

1) camoopranuzanus:

UCIIOJIb30BAaTh OMOJIOTMYECKHE 3HAHUS /TS BBISBICHUS IPOOJIEM M MX PEIICHUS B )KU3HEHHBIX
1 y4eOHBIX CHTYalUsX;

BBIOMpATh Ha OCHOBE OMOJOTMYECKHX 3HAHWH IIENEBBIC M CMBICIOBBIE YCTAHOBKH B CBOHMX
JICHCTBUSX M TOCTYNIKAaX I10 OTHOIICHUIO K JKUBOH MHPUPOIE, CBOEMY 370POBBIO U 3/I0POBBIO
OKPY’KalOIIHX;

CaMOCTOSITEIIFHO ~OCYLIECTBIISITh TTO3HABATENBHYIO JEATEIBHOCTb, BBISBISATH IPOOJIEMBI,
CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIC 33724 B OOPa30BATENBHOW JIEATENBHOCTH M KU3HEHHbIX
CHUTYaIIHSX;



CaMOCTOSTEIFHO COCTAaBIATh IUIAH PEIIeHHs MpOoOJeMbl ¢ Y4ETOM MMEIOIINXCS PECYpCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOYTEHH;

JlaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacimpsATh paMKH y4eOHOTO peaMeTa Ha OCHOBE JIMYHBIX MPEAIOYTEeHHUN;

JieniaTh OCO3HAHHBIN BBIOOP, apTYMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 33 PEIICHHE;

OLICHUBATh MPUOOPETEHHBIN OITBIT;

CIOCOOCTBOBAaTh (POPMUPOBAHHMIO U IPOSBJICHHIO MIMPOKOW JPYIHMIMK B pa3HbIX 00JACTSX
3HaHWH, TOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNbHBINA M KyJIbTYPHBIH YPOBEHD.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBHE PE3YJILTATOB LEIISAM;

BJIaJICTh HAaBBIKAMU IO3HABATEIBHON PedJICKCHH KaK OCO3HAHMS COBEPIIACMBIX JICHCTBUN U
MBICITHTENTFHBIX TPOIIECCOB, UX PE3YyJIbTATOB M OCHOBaHHWH, MCIONB30BaTh MPUEMBI pedieKCHH IS
OLIEHKH CUTYaIliH, BHIOOpA BEPHOTO PEIICHNUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELIEHMS 110 UX CHUKEHUIO;

NIPUHUMATb MOTHMBBI M apTYMEHTHI APYTUX IIPU AHAIU3€E PE3YJIbTATOB AEATEIbHOCTY;

3) npuHsTHE CEON U APYTUX:

MPUHUMATH ce0sl, TOHUMasi CBOW HEJIOCTATKU U JIOCTOMHCTBA;

IIPUHUMATb MOTHMBBI U apTYMEHTHI APYTUX IIPU AHATIU3€E PE3YJIbTATOB AEATEIbHOCTH;

MIPU3HABaTh CBOE MPABO M MPaBO JIPYTUX HA OMINOKH;

pa3BUBATh CIOCOOHOCTH TIOHMMAThH MUP C TIO3UIUHU JIPYTOro YeIoBeKa.

HPEJAMETHBIE PE3YJIBTATHBI

IIpenmerHble pe3yapTaTbl OCBOEHHUS CcolepkaHUs ydeOHoro mnpenMera «buonorus» Ha
yIIyOJNIEHHOM YPOBHE OPHEHTHPOBAHBI Ha obOecredeHre MPOPHUILHOTO OOYUEHUS OO0YyJaronuXcs
ouonornu. OHM BKIIIOYAIOT: crienupuyIecKue A OMOJOTHH HAay4HbBIC 3HAHUS, YMEHHS M CIOCOOBI
JNEUCTBUM IO OCBOEHMIO, MHTEPIpPETalMd M IPeoOpa3oBaHUIO 3HAHWM, BUJbBI JAEITEIBHOCTH II0
[OJIY4YEHUIO HOBBIX 3HAHMH M HX IPUMEHEHHUIO B Pa3IMYHbIX Y4eOHBIX, a TaKKe B PEAIbHBIX
XKU3HEHHBIX cCUTyauusax. IIpenmMerHele pe3yapTaThl IpeacTaBiIeHbl 110 ToJaM U3yUeHHUs.

[IpeamerHble pe3ynpTaThl OCBOEHUs ydeOHoro mpenmera «buonorus» B 10 knacce nomxHbl
OTpaXkaTh:

c(OpMUPOBAaHHOCTh 3HAHUM O MECT€ U POIM OMOJOIMHM B CHCTEME ECTECTBEHHBIX HAYyK, B
(OopMHPOBaHMM €CTECTBEHHO-HAYYHON KapTHUHBI MUDPA, B IIO3HAHMM 3aKOHOB IPHUPOABI U PELICHUU
po0eM palKOHANBHOIO MPUPOAONOIL30BAHNSA, O BKIAAE POCCHUHCKUX U 3apyOeKHBIX YUEHBIX B
pa3BUTHE OWOJIOTHH;

BIIAJICHUE CHCTEMOM OHOJIOTMYECKUX 3HAHUH, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAOIINE
OuvoNOruyecKkue TEpPMUHBI W MOHSATHA (KU3Hb, KIETKa, OpPraHu3M, MeTaboilu3M, TIOMEOCTas,
caMOperyJisilysi, CaMOBOCIIPOU3BEICHUE, HACICACTBEHHOCTb, HM3MEHYMBOCTb, POCT U Ppa3BUTHE),
ounonornueckue teopuu (xierouHas teopus 1. [lIBanna, M. llneiinena, P. BupxoBa, xpomocomHas
Teopusi HacnencTBeHHocTH T. Moprana), yuenns (H. M. BaBunoBa — o meHTpax MHOrooOpasus u
MPOUCXOKICHUS KYJIbTYpPHBIX PAcTEHMii), 3aKOHBI (eAMHOOOpa3usi MOTOMKOB IEPBOrO ITOKOJICHUS,
pacIIerUIeHus], YUCTOThl FaMeT, HE3aBUCHMOro HacnenoBaHus I'. MeHaenst, roMOJI0Oru4ecKuX psaoB B
HacnencTBeHHol n3menunBocty H. Y. BaBuiosa), npuHIMIBI (KOMITJIEMEHTaPHOCTH);

BJIa/ICHNE OCHOBHBIMH METOAAaMU HAyYHOTO IIO3HAHUS, MCIOJIb3YEMbIX B OHOJIOTHYECKHX
HCCIIEIOBAHMAX KHUBBIX OOBEKTOB (OMHCAaHUE, U3MEPEHNE, HAOMI0AEHHE, SKCIIEPUMEHT);

yYMEHHE BBIACIATh CYLIECTBEHHBIE NPU3HAKH: BHUPYCOB, KIETOK HPOKAPHUOT M DYKAPHOT,
OJHOKJIETOYHBIX M MHOTOKJICTOYHBIX OpPraHW3MOB, B TOM 4Hcie OakTepuid, rpuOOB, pacTEHHH,
XKHUBOTHBIX M YEJIOBEKA, CTPOCHUS OPraHOB M CHUCTEM OpPraHOB PACTEHHH, JKUBOTHBIX, UYEIIOBEKa,
MPOLIECCOB JKU3HEACATEIbHOCTH, MPOTEKAIOIINX B OpraHW3Max PacTeHHH, >KUBOTHBIX M UEJIOBEKA,
OMOJIOrMYECKUX IPOLECCOB: OOMEHa BelecTB (Meradoim3M), NMpeBpallleHus SHEPruu, OpoKeHus,
aBTOTPO(HOr0 M rerepoTpoHOr0 TUIOB MUTAHUS, (OTOCHMHTE3a M XEMOCHHTE3a, MUTO3a, MeiHo3a,



raMmeToreHesa, 3MOpUoOreHe3a, MOCTIMOPHOHAIBLHOTO PAa3BUTHS, Pa3MHOXKEHHsSI, WHIUBHIYaJIbHOIO
pa3BUTHA OpraHn3Ma (OHTOreHe3a), B3aUMOJICHCTBUS TeHOB, TETEPO3KCa, HICKYCCTBEHHOTO 0TOO0PA;

yMEHHE YCTaHABIMBaTh B3aMMOCBS3M MEKIY OpPTaHOMJAMU KIETKM U HMX QYHKIUSIMH,
CTPOGHHMEM KJIETOK pa3HBbIX TKaHEW W MX (YHKUUSIMU, MEXKIY OpraHaMd M CHCTEMaMH OPraHOB Y
pacTeHmii, >)KUBOTHBIX W YENIOBEKA W MX (QYHKIMSIMH, MKy CHCTEMaMU OPTaHOB M WX (DyHKIMAMHU,
MEKAY 3TanaMu oOMEeHa BEIIEeCTB, dTalaMHi KJICTOYHOTO LUKJIA W KU3HEHHBIX IUKIOB OPraHHU3MOB,
JTanaMu SMOPHOHAIBHOTO Pa3BUTHUS, TEHOTUTIOM M (DEHOTHIIOM, ()EHOTHIIOM W (aKTOpaMHu Cpebl
obuTaHUS,

yYMEHHE BBIABIATH OTJIMUMTENbHBIE TPU3HAKA >KUBBIX CHCTEM, B TOM YHCJIE PACTCHHIA,
KUBOTHBIX 1 YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE aPTyMEHTHI, OMOJOTHYECKYI0 TEPMHUHOJIOTHUI0 U
CHMBOIJIUKY JIJIS IOKa3aTeNbCTBA POJCTBA OPTaHM3MOB Pa3HBIX CUCTEMAaTUYECKUX TPYIII;

yMEHHE pemaTh OMOJIOrMYecKkre 3ajJaud, BBISBISATH MPUYUHHO-CIEIACTBEHHBIC CBSI3U MEXKIY
HCCIIeyeMbIMH OWOJIOTHYECKHMHU TIPOLIECCAMU M SBJICHUSIMH, JI€NaTh BBIBOABI M TPOTHO3BI Ha
OCHOBaHUH MOJTYYEHHBIX PE3YJIbTATOB;

yMEHHE BBITIOIHATE Ja00paTOPHBIE U MPAKTHYECKUE PadOThI, COOMIOIATh paBuIIa MpH padoTe
C y4eOHBIM U JTa00paTOpHBIM 000pPYIOBAHHEM;

yYMEHHE BBIJIBUTATh THIIOTE3bl, TMPOBEPATH HMX OKCIEPUMEHTAIBHBIMH  CPEICTBAMH,
(dbopMynupysl 1eNb UCCIIeIOBaHMUs, AaHATM3UPOBATH TOJyYSHHBIEC PE3YJbTAThI U JENaTh BHIBOIBI;

yMEHHE y4YacTBOBaTh B Y4eOHO-HCCIIENOBATENbCKOM paboTe 1Mo OWONOTHH, 3KOIOTHH U
MEIUIMHE, TPOBOJUMON Ha 0a3e MIKONBHBIX HAYYHBIX OOIIECTB, W IMyOJMYHO TPENCTABISATH
MOJTy4YEeHHbIE PE3YIbTATHI HA YUEHHYECKUX KOH(EPEHIUSX;

yMEHHE OIICHUBATh ITHUYECKUE aCIIEKTHl COBPEMEHHBIX MCCIIEAOBAHUIA B 00JACTH OMONOTHU U
MeIUIHBI (KIOHHPOBaHUE, UCKYCCTBEHHOE OILIOAOTBOPEHHUE, HAIIPABIEHHOE M3MEHEHUE I'€HOoMa U
CO3JJaHHE TPAHCTEHHBIX OPIaHU3MOB);

YMEHHE OCYLIECTBIIATh OCO3HaHHBIN BbIOOp Oymymied mnpodeccuoHaIbHOM NEATENIBHOCTU B
obsacti OHONOTUM, MENULMHBI, OMOTEXHOJOI'MH, BETEPUHAPUHU, CEIbCKOTO XO3sHCTBA, IHILEBOIL
IIPOMBIIIEHHOCTH, YITIyOJIsITh IIO3HABaTEIbHBIN HMHTEpEC, HAIpPaBIECHHBI Ha OCO3HAHHBIA BBHIOOD
COOTBETCTBYIOIIEH Tpodeccnu W TPOMOKEHHE OHWOIIOrHYecKoro oOpa3oBaHHUS B OpPraHH3AIHSIX
cpemHero mpo(ecCHOHaIbLHOTO B BRICIIIETO 00pa30BaHU.

[IpeamerHble pe3ynbTaThl OCBOEHUs ydeOHOro mpenmera «buonorus» B 11 knacce NOMKHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECT€ M POJIM OMOJOTMHM B CHCTEME E€CTECTBEHHBIX HAYyK, B
(hOopMHPOBAaHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, B IIO3HAHUU 3aKOHOB IPUPOJIBI
U PEIEeHUH SKOJOIMYECKUX MPOOJIeM YeJIOBEYECTBa, a TAKKE B PELICHUU BOIPOCOB PAlMOHATIBHOIO
[IPUPOAOINIONL30BaHNS, M B (POPMUPOBAHMU IIEHHOCTHOTO OTHOIIEHHS K IIPUPOAE, OOIIECTBY,
YEJIOBEKY, O BKJIaJl€ POCCUMCKUX U 3apyOeKHBIX YUEHBIX-OMOIOTOB B Pa3BUTHE OMOJIOTHH;

YMEHHUE BIAJETh CHUCTEMON OHOJOTMYECKMX 3HAHWN, KOTOpas BKJIIOYACT ONpEdeNiCHHs U
MMOHUMAaHKE CYIIHOCTH OCHOBOIIONAraoIiX OMOJIOTHYECKHX TEPMUHOB U MOHATUH (BHI, SKOCHUCTEMA,
ouocdepa), Omomornyeckue Teopuu (IBomrONEoHHas Teopus Y. JlapBuHA, CHHTETHUYECKash TEOPHS
sBomtonnn), yaeHus (A. H. CeBeprioBa — o myTsix u HampasieHusx 3pomonun, B.M. BepHaackoro — o
ouocdepe), 3akoHBI (reHeTHdeckoro paBHoBecus JIx. Xapmu m B. BaiinOepra, 3apoppiiieBoro
cxoncrea K. M. bopa), npaBuna (Muaumyma }O. JIuOnxa, 5KOMOrMYecKOHM NHPaMHUAbI SHEPTHH),
runoressl (runore3a «mupa PHK» V. I'mnbepra);

yMEHHE BJaJeTb OCHOBHBIMH METOJAMHM HAy4YHOIO IO3HAHUS, HCIOJIB3YEMBIMH B
OMONIOTMYECKUX  HCCIENOBAHMUAX IKHUBBIX OOBEKTOB M JKOCHCTEM (ONHCaHHWE, H3MEpPEHHE,
HaAOJIOAGHNE, DKCIIEPUMEHT), CIIOCOOAMHU BBISBJICHHS W OLIEHKH AHTPOIOICHHBIX H3MEHEHHH B
MIPUPOJE;

yYMEHHE BBICIIATH CYIIECTBEHHBIC IPU3HAKU: BUI0B, OMOT €0l EHO30B, 3KOCUCTEM U Onocdepsl,
CTaOMIM3UPYIOLIET0, IBMKYILETO W Pa3pbIBAIOLIEI0 €CTECTBEHHOTO 0TOOpa, ajuIONaTpU4ecKOro H
CHMITaTPUYECKOT0 BUJ000pa30BaHMsl, BIMSIHUS ABIKYIINX CHJI 9BOJIOLMHU Ha TeHO(MOH TOMYIISLHUH,



MPUCIIOCOOJICHHOCTH OPraHM3MOB K Cpele OOWTaHus, 4YepelOBaHUS HAIPABICHHNA 3BOJIOIVH,
KpPYrOBOPOTa BEIIECTB M MMOTOKA YHEPTHH B IKOCUCTEMAX;

YMCHUE YCTaHABIMBATh B3aUMOCBSI3M MEKJY IMPOIECCAMM 3BOJIOIMH, IBHKYIIUMU CHUIAMU
AHTPOIMOreHe3a, KOMIIOHEHTAMH PA3JIMYHBIX YKOCUCTEM U MPUCIIOCOOICHUSIMU K HUM OPT'aHU3MOB;

YMCHUE BBIABJIATL OTIUYHUTCIILHBIC NPU3HAKH JXUBBIX CHUCTEM, HpI/ICHOCO6ﬂeHHOCTL BUIOB K
cpene oOuTaHUs, aOMOTHYECKUX U OMOTHYSCKMX KOMIIOHEHTOB JKOCHUCTEM, B3aUMOCBS3ei
OpraHu3mMoB B COO6HICCTB3X, AHTPOIIOI CHHBIX W3MEHEHHM B SKOCHCTEMAaX CBOEH MCCTHOCTH,

yYMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE APTyMEHTHI, OMOJOTMYECKYI0 TEPMHUHOJIOTHUIO U
CUMBOJIMKY JIJI1 JIOKa3aTelIbCTBA POJCTBA OPraHM3MOB PAa3HBIX CHCTEMAaTHUYECKUX TPYIII,
B3aMMOCBSI3HM OpPTaHM3MOB W CpPEIbl OOWTAaHMS, CIUHCTBA YEIOBCYCCKUX pac, HEOOXOTUMOCTH
COXpaHEHHMS MHOrooOpas3usi BHJIOB M DKOCHCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MPHUPOIBI U
YeIOBEYECTBaA;

YMCHUE pEuIaTb 6I/IOJ'IOI‘I/I‘IGCKI/IG 3aaa4u, BBIABJIATL NPUYUHHO-CICACTBCHHBIC CBA3U MEKIY
HCCICayEMbIMU 6HOHOFI/I‘ICCKI/IMI/I mnmpoueccaMm M SABJICHUAMHU, A€JIAaThb BBIBOJAbBI W IPOrHO3bI Ha
OCHOBAHHWHU IMOJIYUYCHHBIX PE3YyJIbTATOB,

yMEHHE BBIMIOIHATH Ta0OpaTOPHBIE W MpaKTHYeCKue paboThl, COOIOAATh MpaBuila MpH padoTe
C y4eOHBIM U JTa00paTOpHBIM 000pPYIOBAHHEM;

YMEHUEC BbIIBHUTAThH THUIIOTE3kI, IIPOBEPATH Hux OKCIIEPUMCEHTAJIbHBIMU cpeacrBamMmu,
dhopMyIHpYS 1IeIb UCCACIOBAHUS, aHATM3UPOBATh MOJyYCHHBIC PE3YJIbTaThl U JEIaTh BHIBOIBL;

yMEHHE y4YacTBOBaTh B Y4eOHO-HCCIIENOBATENbCKOM paboTe 1Mo OHWONOTHH, JKOJOTUH H
MCIUITMHE, HpOBOJII/IMOﬁ Ha 0a3e MIKOIBLHBIX Hay4YHBIX O6HI€CTB, u Hy6J'[I/IT-IHO npeacTaBIATh
TIOJTy4eHHBIE PE3YNIbTAaThl HA YICHNYECKIX KOH(pEPEHITHX;

YMEHUE OLICHUBATH THIIOTE3bI U TCOPHUU O IMMPOUCXOXKIACHUU XKXU3HU, YEJIOBEKA U YCITOBCUCCKUX
pac, o IpUYIMHAX, TOCIECTBHUAX U CITOCO0aX MpeaoTBpaIeHHs TII00abHBIX U3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oymymiell mpodeccHoHaTbHOM NEATENHbHOCTH B
obrmacti OWONOTHH, DKOJOTUH, MPUPOJONOIb30BAHUS, MEIHMIIMHBI, OMOTEXHOJOTMH, TCHXOJIOTHH,
BETEPUHAPHH, CEILCKOI0 XO3AHCTBA, MHIIEBOW MPOMBIIUICHHOCTH, YTIyONsATh MO3HABATEIbHBIN
HMHTEpPEC, HaIpaBJICHHBIA HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOMICH Mpodeccuu M MPOIOTLKEHUE
Ononormueckoro o0Opa3oBaHUs B OpraHW3alUsAX CpemHero NPO(EecCHOHANLHOTO U BBICIIETO
o0Opa3oBaHUs.



TEMATHYECKOE IIVTAHUPOBAHUE

10 KJIACC
HauMeHoBaHue KoJaunyecTBO 4acoB
Ne A31e/10B 1 TeM K = DJIeKTpOHHbIe (U poBbIE)
wn| P Beero OHTPOJILHBIE PaKTHYECKNE oGpazoBaTejbHbIE Pecypehbl
NporpaMmmal padoThI padoThbI
1 buosnorus kak Hayka 1
2 JKuBBIE CHCTEMEBI U UX 2
H3yYEHUE
3 Buonorus kinerku 2 0.5
XnuMudeckass opraHu3aius
4 P 10 1
KJIIETKH
5 Crpoenne u QyHKIUU 8 )
KJIIETKH
OOMeH BellecTB U
6 MpeBpalleHue SHEPTUU B 9 1
KJIETKE
Hacnencreennas
7 uHpopMaIUs 1 9 0.5
peanuzanus €€ B KIETKE
8 JKU3HEHHBIN LUK KJIIETKA 6 1
Ctpoenue u KLU
9 R Pym 17 15
OpPTaHU3MOB
PasmBo)xeHne u pa3BUTHE
10 p 8 15
OpPTaHU3MOB
I'eneruka — Hayka o
HaCJAEACTBEHHOCTH U
11 2 0.5
H3MEHYUBOCTH
OpPTaHH3MOB
3aKOHOMEPHOCTH
12 p 10 1

HaCJICACTBCHHOCTHU




13 3aKOHOMEPHOCTH 6 1
M3MEHYUBOCTH

14 I'eneruka yenoseka 3 0.5

15 Cernekiys OpraHu3MOB 4 1
buorexnomnorus u

16 4
CUHTETHYECKas] OMOJIOTHS

17 PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO 102 13

YACOB I10 ITPOI'PAMME




11 KUIIACC

Ne
n/n

HaumenoBanue
pa3nesnoB U TeM
NMPOrpaMMbl

KoJaunyecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTueckue
padoThbI

DyekTpoHHbIe (LU(PPOBHIE)
o0pa3oBaTeJibHbIE pecypchl

3apokJeHre U pa3BUTHE
3BOJIFOIIMOHHBIX
MpEJCTaBICHUH B
OuosIoruu

Mukpo3Bosous U €
pe3yNbTaThI

14

MakposBosonus 1 e€
pe3ynbTaThl

ITpoucxoxnenue u
pa3BUTHE KU3HU HA 3eMIIe

15

1.5

ITpoucxoxenue
Ye0BeKa — aHTPOTIOT €HeE3

10

DKOJI0oTHs — HayKa O
B3aMMOOTHOIIEHHSIX
OpPTaHHU3MOB U
HaJOpraHu3MEHHBIX
CUCTEM C OKpYKarouieu
cpenon

0.5

Opraau3Mel 1 cpena
oOuTaHUS

1.5

DJKOJIOTUA BUIOB U
NONyJSIUN

0.5

DKOJIOTHS COOOIIIECTB.
DKOJIOTUYECKHUE CUCTEMBI

12

0.5

10

buocdepa — rimobanpHas
HKOCHCTEMA

11

YenoBek 1 OKpy>Karommas




cpena

12

PesepBHOE Bpems

OBIIEE KOJIMYECTBO

YACOB IT10 ITPOT'PAMME

102

7.5







MPOBEPSIEMBIE HA EI'3 110 BUOJIOT'MA TPEBOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
MHNPOI'PAMMBI CPEJHEI'O OBHIEI'O OBPA3OBAHUS

Kona nposepsiemoro
TpeOOBaHUS

IIpoBepsieMble TPeGOBaHUSI K IPEAMETHBIM Pe3yJIbTATAM OCBOEHHSI OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbl
CpeiHero oo1ero oopazoBaHus

CchopmMupoBaHHOCTh 3HAHHWH O MECT€ W PONM OHOJIIOTHM B CHUCTEME ECTECTBEHHBIX HayK, B (HOPMHPOBAHHH
COBpeMeHHOﬁ eCTeCTBeHHOHay’-IHOfI KapTUHBI MHpPaA, B TIO3HAHUU 3aKOHOB IMPUPOALI U PCIICHUHN KN3HCHHO Ba’KHBIX
COIMAIEHO-3TUYECKUX, YKOHOMUYECKUX, IKOJIOTHUECKUX MPOOJIEM UYEIOBEUECTBa, a TAKKE B PEIICHHH BOMPOCOB
palMOHAIBHOTO TMPUPOJIONONIB30BaHUS, B (HOPMUPOBAHMM I[CHHOCTHOTO OTHOIICHUS K MPHPOJE, OOIIECTBY,
YeJIOBEKY; O BKIIAJIC POCCUHCKHIX U 3apYOEKHBIX YUEHBIX — OMOJIOTOB B pa3BUTHE OMOJIOTHH

Brnagenue cuctemoil 3HaHM 00 OCHOBHBIX METOJaX HAYyYHOTO TO3HAHHWA, HCIIONB3YEMBIX B OHMOIOTHYECKHUX
HCCIIEIOBAHMSX JKUBBIX OOBEKTOB M JKOCHCTEM (OIHCaHHE, W3MEpPEHHe, IPOBECHHEe HAOIIOAEeHUN); crocodaMu
BBIABJICHUA U OLICHKH aHTPOIIOI' CHHBIX W3MEHEHUH B npupone.

YMeHne BBJIBUTAaTh THUIOTE3BI, MPOBEPSATh WX JKCIIEPUMEHTAIBHBIMUA  CpEACTBaMH, (OPMYIUpPYs —IIeNb
WCCIIEIOBAHMS, aHATM3UPOBATh TIOTYIEHHBIE PE3YIbTATHI U IENATh BHIBOBI.

BrisiBeHre 3aBHCHMOCTH MEXAY HCCIENyEeMBIMH BEITUYMHAMU, OOBACHEHHE IMONYyYEHHBIX pe3yJIbTaToB U
(hopMyIMpoBaHKE BBIBOJIOB C MCIIOIB30BAHUEM HAYYHBIX TIOHITHH, TEOPUIl M 3aKOHOB

YMeHue Bnaserb CHUCTEMOH OHMOJOrMYECKMX 3HAHWM, KOTOpas BKJIIOYACT: OCHOBOIIONATarouye OHOJIOTHYEcKHe
TEPMUHBI ¥ TIOHSATHS (KU3HD, KIIETKA, TKaHb, OpPTaH, OPraHW3M, BHUJ, TOMYJIMS, SKOCHCTeMa, OMOIeH03, Omocdepa;
Merabonr3M, TOMEOCTa3, KICTOYHBI MMMYHHTET, OMocHHTe3 Oenka, OHOIONMMEpPHI, JUCKPETHOCTh, CaMOPETYIISIIUS,
CaMOBOCIPOU3BEICHHE, HACIEICTBEHHOCTh, H3MEHUNBOCTh, JHEPTO3aBUCUMOCTh, POCT U Pa3BUTHE);

omonornueckue teopuu: kierouHas teopus 1. Illsamna, M. Illnefinena, P. BupxoBa; KIIOHaIHHO-CEIEKTHBHOTO
nMmmyHutera II. Opmux, WM.U. MeuHukoBa, XpoOMOCOMHasi Teopusi HacleAcTBeHHocTd 1. MopraHa, 3aKoH
3apoabimieBoro cxonactsa K. bapa, sBomounonnas teopust Y. JlapBuHa, CHHTETHYECKAs] TEOPUS HBOJIIOLIUH, TEOPUS
anTpornioreHesa Y. Jlapsuna; Teopus OuoreoueHoza B.H. CykauéBa; yuenne H.U. BaBwioBa o0 weHtpax
MHOTro00pasusi U NPOUCXOXKAEHHUsS KyIbTYpHBIX pacTeHui, ydenne A.H. CeBepuoBa o0 ImyTsAX M HampaBleHHUSX
sBomonny, yuenue B.1. BepHajackoro — o Ouoctepe);

3aKOHBI (€IMHOOOpAa3Ksl MOTOMKOB IIEPBOTO MOKOJIEHUS, PACIICIUICHUS NPU3HAKOB, HE3aBUCHMOI'O HACIICIOBAHMS




npu3HakoB I'. MeHzens; CUeNIeHHOro HacleloBaHUs NMPU3HAKOB M HapYIIEHUs cClLelieHus reHoB 1. MopraHa;
TOMOJIOTMYECKUX PSAJOB B HaciencTBeHHOW nudmenunBoctu H.M. BaBuiosa; renernueckoro papHosecus Jx. Xapau
u B. BaiinOepra; 3apoasiiieBoro cxojctBa K. bapa; ouorenernyeckuii 3akon O. ['ekkens, ®@. Mrosuiepa);
MPUHLHUIEBI (UUCTOTHI FaMeT, KOMITJIEMEHTapPHOCTH);

npaBuia (MuarMyMa FO. JInbuxa, sKonorndeckoil mupaMupl yucen, OMOMacChl 1 SHEPTUH);

rumnoTe3bl (koarepBatHoit A.W. Onapuna, nepeuynoro OynmsoHa J[k. XomnneliHa, mukpocdep C. Dokca, prbozuma T.
Uek)

YMenue peuiatb IMOMCKOBBIC OHOJIOrMYECKUE 3ala4yi; BBIABJIATh NPUYUHHO-CICACTBECHHBIC CBA3UM MCKIY
HCCICAyEMbIMHA OMOJIOrMYECKAMU O6’beKTaMI/I, mponeccaMu U ABJICHUAMU, A€1aTbh BbIBOAbI U IIPOTrHO3BI HA OCHOBAaHWH
MOJIYYCHHBIX PE3YJILTATOB,

COCTaBJIATh I'CHOTHUIIMYCCKUEC CXEMBI CKPCIIMBAHUA [JII PAa3HbIX THUIIOB HACJICAOBAHHWA IIPU3HAKOB Y OpPraHU3MOB,

COCTaBJIATH CXEMbI ITEPCHOCA BEIECTB U SQHEPIMU B SKOCUCTEMAaxX (Hel'H/I TINTaHWA, IINIICBBIC CeTI/I)

YMeHne yCTaHaBIMBATh B3aMMOCBSI3M MEXKIY CTPOCHHEM U (DYHKIMSMH: OPTaHOHIOB, KIETOK pa3HbIX TKaHEH,
OpraHaMy M CUCTEMaMH OPTaHOB Y PAaCTEHHH, )KUBOTHBIX M YEJIOBEKa; MEXIy dTalmaMd OOMEHa BEIECTB; dTalaMu
KJICTOYHOTO IIMKJIAa M J>KA3HEHHBIX IMKJIOB OPraHW3MOB; JTalaMd SMOPHOHAIBLHOTO DPAa3BUTHS; TCHOTHUIIOM |
¢denotumnioM, ¢QeHotunmoM W (Qakropamm cpenbl OOWTaHHS; MPOIECCAMH DSBONIONWH; JBIDKYIIMMH CHIIAMHU
AHTPOIIOT€He3a; KOMIIOHEHTAMH Pa3IMIHBIX SKOCHCTEM U MPUCTIOCOOIEHUSIMU K HUM OpTraHH3MOB

YMeHue BBIIENATH CYIIECTBEHHBIE TPU3HAKH:

CTPOCHUSI BHPYCOB, KIETOK MPOKAPHOT W JYKapUOT; OAHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, BHIOB,
OMOreoneH030B, SKOCUCTEM U OMOC(Ephl; CTPOSHUS OPraHOB M CHCTEM OPraHOB PACTEHHM, KMBOTHBIX, YEIIOBEKA;
MIPOLIECCOB KU3HEIEATEIPHOCTH, TIPOTEKAIOIINX B OPraHW3MaX PACTCHHM, )KUBOTHBIX M YEJIOBEKa; OMOIOTMIECKHX
IIpoIeccoB: oOMeHa BemecTB (MeTabonu3M), HHPOPMALUK U MPEBPAIEHHS] YJHEPTUH, OPOKEHHUS, aBTOTPOPHOTO U
reTepoTpoHOTr0 THUIIOB MUTAHHSA, (POTOCHHTE3a W XEMOCHHTE3a, MUTO3a, MeHo3a, raMerorenesa, sMOpuorenesa,
MOCTAMOPUOHANIBHOTO ~ Pa3BUTHS, PAa3MHOKEHHUS, WHIMBHAYaJbHOIO pa3BUTHS OpraHu3Ma (OHTOTeHe3a),
B3aUMOJICHCTBHSI TEHOB, TI'eTepo3nca; ACHCTBUI HMCKYCCTBEHHOTO OTOOpa, CTaOMIM3MPYIOLIETro, JBMXKYLIETO MU
Pa3pBIBAIOIIETO E€CTECTBEHHOTO OTOOpa; auIoNaTpHYecKOro M CHMIATPUYECKOrO BHA000Pa30BAHUS; BIHMSHUS
JBIDKYIIMX CHJI SBONIONMHM Ha T€HO(QOHJ IOMYJSIHUU; MPUCIIOCOOICHHOCTH OpPraHU3MOB K cpeie OOMTaHHS,
Yepe0BaHUs HAalPaBICHUI BOJIOIMU; KPYTOBOPOTA BEIIECTB M ITOTOKA YHEPTUH B SKOCHCTEMaX




ChopMHPOBAHHOCTh yYMEHHS BBIICIATH CYIICCTBEHHBIC MPU3HAKH BHPYCOB, KJIETOK MPOKAPHOT M DYKAPHOT;
OJIHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OPraHU3MOB, BUIIOB, OMOTEOIICHO30B M YKOCHCTEM; OCOOCHHOCTH MPOIIECCOB
oOMeHa BEIIEeCTB M MPEBPAICHUS SHEPTHU B KIIETKe, (POTOCHHTE3a, TIACTHYECKOrO0 M 3HEPreTHYECKOro OOMeHa,
XEMOCHHTE3a, MHTO3a, Meﬁ03a, OINIOAOTBOPCHHA, PAa3BHUTUA W PA3MHOXKCHUSA, HWHIAWUBUAYAJIBHOI'O pPa3BUTHUA
opranu3ma (OHTOreHe3a), OOppOBI 32  CYIIECTBOBaHHE, €CTECTBEHHOTO OTOOpa,  BHI000pa3OBaHUS,
TIPUCTIOCOOIEHHOCTH OPTraHWU3MOB K Cpelae OOWTaHWs, BIMSHHSA KOMITOHEHTOB JKOCHCTEM, AaHTPOIOTE€HHBIX

WU3MEHEHMI B SKOCHCTEMaX CBOCH MECTHOCTH, KPYrOBOPOTa BEIIECTB M NMPEBPAICHUS SHEPIHH B Orochepe

YMeHne WCIoNIb30BaTh COOTBECTCTBYIOIIIUE ApPTYMECHTHI, 6I/IOJ]OFI/I'-ICCKyIO TCPMUHOJIOTUIO W CHUMBOJIMKY JJId
JIOKA3aTEeNBCTBA POJACTBA OPTaHW3MOB PAa3HBIX CHCTEMATHUYECKMX TPYIIN;, B3aMMOCBA3M OPTaHW3MOB M CPEJIbI
OOWTaHMUS; €IMHCTBA YEIOBEYCCKUX pac; HEOOXOMMMOCTH 370pOBOr0 00pa3a »KHM3HH, COXPaHEHHUS pPa3HOOOpas3us

BHJI0OB M O9KOCHUCTEM KaK YCJIOBHA COCYIICCTBOBAHMSA IPHUPOJALI U YCIIOBEYCCTBA

YMeHHe KPUTHYECKH OLICHHWBATh HH(pOPMAIMIO OHOJOTHYECKOro COACPIKAHMS, WHTEPIPETUPOBATH ITHUSCKHE
ACIIEKThl COBPEMEHHBIX HCCIIEJOBAHUM B OWOJOTMH, MEUIIMHE, OUOTEXHOJOTWH; paccCMaTpUBATh TIIOOALHBIC
9KOJIOTHYECKHE TIPOOJIEMBI COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOMICHUIO K HUM COOCTBEHHYIO ITO3UIIHIO




HNEPEYEHbD 3JIEMEHTOB COIEPKAHMUSA, ITPOBEPAEMBIX HA EI'D I1O
BHNOJIOT N

Kox

HpOBepﬂeMbIﬁ IJICMCHT COACPKAHUA

1

buomnorus kak HayKa. JKuBble cHCTEMBI M UX HN3Y4YCHUC

11

CoBpeMeHHasi OMOJIOTHS — KOMIUICKCHAsh Hayka. bHojornveckue HayKM M U3ydaeMble UMM IMPOOJIEME
ITOMCKOBBIC HAYYHBIC UCCIICAOBAHUS B OMOJIOTHY.
3HaueHue OMONOrMM B (DOPMUPOBAHUU COBPEMEHHOW ©CTECTBEHHO-HAYYHOW KapTHUHBI Mupa. I[Ipodeccu

OHOJIOTHH B HpaKTquCKOﬁ JACATCIbHOCTH YCJIOBCKa. MECIUIIMHE, CCIIbCKOM XOSHfICTBe, ITPOMBITIIICHHOCTH, (

1.2

JKupie cucTembl Kak mpenMeT u3ydeHust Ononoruu. CBOMCTBA JKUBBIX CHCTEM: €IUHCTBO XHMHYECKOTO (
CJIO)KHOCTb M YIOPAJIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPTaHU3alMs, CAMOBOCIIPOU3BENAECHUE, P:
pa3BUTHE.

YpOBHUM OpraHu3alMy KUBBIX CUCTEM: MOJEKYJSPHBIN, KIETOYHBIM, TKAHEBbIM, OPTaHU3MEHHBIH, IIC
(ouoreonienornyeckuii), ouochepusiii. IIporecchl, NPOMCXOMAIINE B JKUBBIX cHucTeMax. OCHOBHBIC II
CyIIECTBOBAHUS MAaTEPUU

1.3

Merons! Ouonoruyeckoil Hayku. HabnroneHue, u3MepeHue, 3KCIIEpUMEHT, CUCTEMaTH3allls, MEeTaaHaIn3.
nepemenHoi. [InanupoBanue skcnepumenta. [locranoBka m nposepka runore3. Hymesas rumoresa. Il
Pa3bpoc B Oumonornveckux maHHbIX. OlEHKa JOCTOBEPHOCTH TONYYEHHBIX pPe3yabTaToB. [IpHUYMHBI W
IToHATHE CTATHCTUYECKOTO TECTA

Knerka kak Ononoruyeckas cucremMa

2.1

Kitetka — cTpykTypHO-()YHKIIMOHAIBHAS €AMHMIIA KMBOro. McTopus OTKphITUs KiIeTku. Padotel P. I'yka,
[IBann, M. IlneineH, P. Bupxos). OCHOBHBIE TTOJIOKECHIS COBPEMEHHON KIIETOUHON TCOPHH.

Meroap! MOJIEKYISPHON U KIETOYHOM OMOJOTHH: MHUKPOCKOIMHS, XpoMaTorpadus, 37MeKTpodopes, METO
neHTpu(yrupoBaHre, KyIbTHBHPOBAHNE KIIETOK

2.2

XYUMUYECKU cOCTaB KIETKM. Makpo-, MHUKpPO- M YJIbTPaMUKpOdJeMeHThl. Boma u €€ ponp Kak
CTPYKTYPUPOBAHUU KIIETKH, TEIJIOPEryIauuy. MuHepanbHble BEIECTBA KIETKH, UX OMOJIOrHuecKast poib. |
buonornueckne mnommmepsl. benkn. AMWHOKHCIOTHBIA coctaB OenkoB. CTPYKTypel OEIKOBOW MOJIE
MeNTHIHAS CBs3b. BTOpH4HAas, TpeTH4Has, 4eTBepTHIHAsA CTPYKTypHl. [leHatyparus. CoiicTBa 6enkoB. K
(hyHKIIIH GETTKOB.

VYrineBonsl. MoHOcaxapupl, TUCaXapubl, ONATOCAXapUabl W monucaxapuapl. OOmmil TUTaH CTpOECE
yrieBonoB. buonornueckue GyHKINN YIiIeBOAOB.

Jlumupet. T'uppodunsHO-THAPOGOOHBIE cBOlicTBa. Kimaccnbukanus munuaos. Tpuriwumepusst, Gpochomum
(dbysaxmun munrnoB. O6mye CBOHCTBA ONOIOTHYECKUX MEMOpPaH — TEKY4eCTh, CITIOCOOHOCTh K CaMO3aMbIKaF
Hyxneunossie kucnorel. JJHK u PHK. Ctpoenune nyknenHoBbix kucnoT. Hykneoruasl. IIpuHOum komr
Crpyxrypa IHK — nBoiinas cnupans. Mecronaxoxaenue u ononornueckue ¢pynkuun JHK. Buasr PHK. 4
Crpoenne monekynsl AT®. Makpospruueckue cBs3u B Mosekyiae AT®. buonornueckue pyaxunn ATd
¢ynkunu B kierke. CexksennpoBanue JJHK.

CrpykrypHas 6uosnorus: OnoxuMudeckue 1 0MopU3NIECKHe UCCISI0BAHUS COCTaBa U MPOCTPAHCTBEHHOM (

2.3

Tums! keToK: sykapruoTHYecKas U npokapruorndeckas. CTpyKTypHO-(yHKLIMOHAIbHBIE 00pa30BaHUs KIIETF
Crpoenune mnpokapuorhdeckoil kierku. Kierounas crenka Oakrepuii u apxeil. OcoOEHHOCTH CTpoe
MIPOKapUOTHUECKUX KIETOK. MeCTO U pojib MPOKaproT B OMOLIEHO3aX.




Crpoenne W (yHKIMOHHMpOBaHHE SYyKapHOTHUYECKOM KieTkd. [lmazmatmdeckass meMOpaHa (miia3ma.
MeMOpaHbl. TpaHCTIOPT BELIECTB Yepe3 IIa3MaTHYECKYI0 MeMOpaHy: naccuBHbIN (Auddy3us, odnerdyénna:
BTOPUYHBIA aKTUBHBIN TpaHcmopT). [lomynponunaemocts MeMOpaHbl. PaboTa HaTpHii-KaJleBOro HacoC:
Ox3onuro3. Knerounas crenka. CTpykrypa u QyHKINHU KIETOYHON CTEHKH pacTEHHA, TPHOOB.
Hurormazma. Ilutozomb. [lutockenmer. JIBwkenue 1uToruiazMel. OpraHouanl  KieTkd. OnH
snomnazmMarudeckas cetsb (DI1C), anmapat ["onbIKH, IM30COMBI, KX CTPOSHUE B PYHKIMH. B3anuMocBs3b
Crpoenne TrpaHylsipHoro perukynyma. CuHTE3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX N
SHIOMIa3MaTuieckuii peTukynyM. CekperopHas (yHKuus anmapata ['onpxu. TpaHCIOPT BEMIECTB B K
Knerounsriit cok. Typrop.

[TomryaBTOHOMHBIE OPraHOUABI KIETKHA: MUTOXOHPUH, TIJIACTHIBL.

Crpoenne 1 GYHKIIUN MATOXOHJIPUN W TuacTH/I. [lepBUYHbBIE, BTOPHYHBIC U CIIOXKHBIE TIACTUIBI (JOTOCHH
XPOMOIUIACTBI, JIEHKOIUIACTHI BBICIIMX PACTEHUM.

HememOpannbie opranoupl kietkd CtpoeHHe W (QYHKIMA HEMEMOpaHHBIX OPraHOWIOB KIETKH. Puboc
kJeTku. Mukpotpy6ouku. Kierounsiii neHTp. CTpoeHHe U IBIKEHUE KTYTHKOB U pecHUYeK. MHUKpOTpyOOUK
SAnpo. OOGomnouka sipa, XPOMAaTHH, KapHOILIa3Ma, SAPBINIKH, WX CTpoeHHe W (yHKIWU. SnepHbIi Oc
pAacIooXeHrne XpOMOCOM B HHTep(a3HOM siyipe. bermkn XxpomaTnHa — THCTOHBL.

Kiterounsie Brmrouenusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 9yKapHOT (PacCTUTENbHON, )KHBOTHOH, TP

2.4

AccMUITATINAS ¥ TUCCUMMIISIINS — JIBE CTOPOHBI MeTabou3Ma. THIlbl 0OMeHa BEIIECTB: aBTOTPOMHBINA H 1
OOMEHHBIX TIpoleccax. JHepreTndeckoe odecredeHne KieTku: nmpeppamienue AT® B 0OMEHHBIX Mpoleccas
KJICTOYHOro Merabosu3ma. DepMeHThI, UX CTPOCHHE, CBOMCTBA U MexaHu3M neiicTBus. Kodepmentsl. O1
KaTanm3aTopoB. belkn-akTHBATOPHI B OCIKU-UHTHOUTOPHI. 3aBHCHMOCTh CKOPOCTH (hepMEHTAaTHBHBIX PEakK
[TepBUYHBINA CHHTE3 OPTAaHMYECKUX BEIIECTB B KileTke. PoTocmuTe3. POk XIIoporracToB B mporiecce ot
[IpomykTBHOCTE (hOoTOCHHTE3a. Biiusiaue pa3mundHbIX GakToOpoB HA CKOPOCTh (OTOCHHTE3a. 3HAUYCHUE (OT(
XemocuuTe3. PazHooOpasne OpraHW3MOB-XEMOCHHTETHKOB: HHUTPUDHUIMpYIONHME OaKTepUH, XKene300:
Oakrepun. 3HAUCHUE XEMOCHHTE3A.

AnasrpoOHBIe opraHu3MbL. Busl 6poskenus. IIpomykTsl OposkeHus M X UCIIONB30BaHNE YeITOBEKOM. AHAd]
OMOTEXHOJIOTHH 1 BO30yAUTENH OONIe3HEH.

AnpoOHBIE OpTraHU3MBI. DTaITbl SHEPTeTHYECKOro ooMeHa. [loaroroBUTENbHBIN 3Tall. I THKOIN3 — OECKHUCIIO
buonornueckoe okucieHHWe, WU KIETOYHOE IbIXaHue. Poidb MUTOXOHAPHUI B mporeccax OMOIOTHYEcKOl
OxucnurensHoe (ochopmmmpoBanne. [IpenMyiecTBa a3poOHOTO MyTH 0OMEHa BEIIeCTB Mepel] aHa3POOH
oOMeHa

2.5

Peaknuu matpuuHoro cunresa. IIpuHIMIT KOMIJIEMEHTAapHOCTH B PEAKLUSAX MATPUYHOrO CHHTe3a. Pea
l'enernueckuii kox, ero cBoiictBa. Tpanckpunuuss — wMaTpuudbld cuHTe3 PHK. IlpuHiuns
AHTHITAPAITIETbHOCTh, aCHMMETPUYHOCTh. TpaHcisamus u e€ sranmbel. Ydactue TpaHcnoptHeix PHK B Om
oenka. KonnpoBanue amuHOKHCIOT. Pons pubocoM B OMocHHTE3e Oelka.

OpraHuzanusi TeHOMa y NPOKApHOT M 3YKapuoT. Perymsuus akTHBHOCTH T€HOB Yy NPOKApPHOT. [ 'MIOT
Perynsmus oOMeHHbIX npolieccoB B kieTke. KieTounslii romeocras.

Bupycel — HekeTouHble OPMBI KHU3HU U 00IMraTHbIE apa3uThl. CTpOEHHE MPOCTHIX U CIOKHBIX BUPYCOB
BupycHsbie 3a0oneBaHus denoBeka, xXuBoTHbBIX, pacteruil. CIIN/], COVID-19, connanbHbie U MEIUIIHHCKY

2.6

Knerounstit ki, ero nepuoast u perysinus. Marepdasa nu muro3. OcoOeHHOCTH MPOLECCOB, MPOTEKAOL]
nenenuto. [IpecunTeTnueckuil (MOCTMUTOTHYECKHIA), CHHTETHUECKHH U ITOCTCUHTETHYECKUN (TIPEMUTOTHYE
Martpuunsiii  cunte3 JHK —  pemmkanus.  Ilpuanunser  perumkamum  JIHK:  xoMmineMeHTapHC




anTunapamiensHoctb. Mexanusm permukamuu JHK. Xpomocomer. Ctpoenue xpomocoM. TenoMepsl U Ten
— KapuoTHIl. JIMIIOUAHBIN U TaluIOUTHBIA HAO00phl XpoMocoM. ['oMonoruyHbie XpoMocoMbl. [1ooBbIe Xpon
Henenue xinetku — muto3. CTagum MUTO3a U MPOUCXOASIIME B HUX mporecchl. Tumbl muto3a. Kapw
3HAUCHHME MUTO3a. Peryysius MUTOTHYECKOr O [IUKIIA KieTkU. [IporpamMmmupyeMas KiieTouHasi THOeb — ario!

(DYHKHI/I OHaJIbHas1 TCHOMHUKA

OpranusM kak OMoJornyeckas cCucTeMa

3.1

OI[HOKJ'ICTO‘IHBIG, KOJIOHMAJIbHBIC, MHOT'OKJICTOYHBLIC OPTraHU3Mbl 1 MHOT'OTKaHEBBIC OPTaHU3MBbI.

dopMBl pa3MHOKEHHUSI OpraHU3MOB: Oecrionoe (BKIIIOYasi BereTaTuBHOE) U TonoBoe. Buapl Oecrionoro pa:
(dparmeHTanus, KIOHUPOBAHUE.

ITonoBoe pasmuoxkenue. [lomoBbie kieTku, wiam TameTel. Meito3. Cramuu wmeio3a. IloBenenue X
buonornyeckuii cMbICII Mel03a U MOJI0BOrO Iporecca. Meio3 ¥ ero MeCTO B AKU3HEHHOM LIUKJIE OPTaHU3MC
[IpenzapospiiieBoe pa3Buthe. ['amMeToreHes y >KUBOTHbBIX. [lonoBbie ene3bl. OOpa3oBaHUWE U Pa3BUTHU
oorene3. CTpoeHHE TMONOBBIX KieToK. OTUIONOTBOPEHHWE M SMOPHUOHAIBHOE pa3BUTHE KHUBOTHHIX. C
BHyTpeHHee. [lapTeHorenes.

WnmuBrayansHOE pa3BUTHE OpraHu3MoB (oHTOreHe3). Ctaanu SMOpHOreHes3a KMBOTHBIX (Ha MpHMepe Jis]
OcobeHHOCTH JIPOOJICHUST MIICKOIUTAIONINX. 3apOJbIIIeBbIe JIMCTKU (TacTpyJsisiius). 3akiajka OpraHoB

B3anmHoe BIMSHHE YacTell pa3BHBAIONIETOCS 3apoiblia (dMOpHOHATBHAST WHAYKINS). 3aKiaJKa IUIaHa
HepapXUvecKrX B3auMOJICHCTBII TeHOB. BimsiHre Ha SMOpHOHAILHOE Pa3BUTHE PA3IIMUHBIX (PAaKTOPOB OKPY?
Poct u passutne xuBoTHBIX. [locTamOpuonanbHbIi nepuoa. Ilpsmoe n Hempsimoe pa3ButHe. Pa3Buthe «
MTO3BOHOYHBIX JKMBOTHBIX. bHojornueckoe 3Ha4eHNE MPSIMOTO U HEMIPSIMOTO Pa3BUTHS, UX PacpOCTpaHeH
@DaxTOphl PEryisIHHA POCTa XUBOTHBIX W YenoBeka. CTaaun MOCTIMOPHOHAIBHOTO PAa3BUTHS Y KUBOTH
YenoBeKa.

PasMuoxxenne u pa3Butre pacreHui. ['amerodut u cropodut. Meiio3 B KU3HEHHOM ITHKIIE pacTeHHH. C
l'amerorene3 y pacrennidl. OIUIOAOTBOPEHHE W Pa3BUTHE PACTUTEIBHBIX OpPTraHU3MOB. JIBOWHOE OILIC
OO6pazoBaHue 1 pa3BUTHE CeMEHU. MeXaHN3MBI PETYISIIIINHI OHTOT€HE3a y PACTEHUH U KUBOTHBIX

3.2

Ucropust cTaHOBJIEHUS U Pa3BUTHS TE€HETHKU KakK HayKd. OCHOBHBIE TEHETHYECKUE TIOHATUS U CUMBOIBIL. [
TeHBI, aJbTCPHATHBHBIC TPHU3HAKH, JOMHUHAHTHBIA W PEIECCHBHBIA TPH3HAK, TOMO3UTOTA, T€TEPO3UTOT
(henorun. OCHOBHBIE METO/IbI TEHETHKH: THOPHUIOIOTHIECKHIA, ITUTOIOT MUECKHH, MOJIEKYJISIPHO-T€HETHYEC]

3.3

MonorubpumHoe ckpemuBanue. lepBeiii 3akoH MeHmens — 3aKOH eIuHOOoOpasns THOPHIOB IEPBOTO T
Bropoii 3axoH Mernens — 3aK0H pacIieIUieHns MPU3HaKoB. LluTonornyeckne OCHOBEI MOHOTHOPHIHOTO CK
AHanuzupyroniee ckpemuBanue. [I[poMexyTouHblil xapakTep HaciaenoBaHus. Paciiennenye npu3HaKoB Opy
JurnbpuaHoe ckpermmBanue. Tperwii 3axkoH MeHens — 3aK0H He3aBUCHMOT'0 HacIeIOBaHHs MMPH3HAKOB. 1]
CKpEIINBaHUSL.

CuertenHoe HacnenoBaHue npus3HakoB. Paboter T. Moprana. CremniieHHOe HaclieIOBaHHWE T€HOB, Ha
XpoMocOMHast TeOpHsl HacJIeACTBEHHOCTH.

I'enervka mona. XpOMOCOMHBIM MEXaHU3M ONpENEIECHUs 1MoJia. AyTOCOMBI M IIOJIOBBIE XPOMOCOMBI. [
I'enernyeckas cTpykTypa mojoBbIX XpoMocoM. HacinenoBaHue npru3HaKoB, CLEIIEHHBIX C IT0JIOM.

I'enorun kak nenocrtHas cucrema. [lnelioTponusi — MHOKECTBEHHOE JeiCTBUE reHa. MHOKECTBEHHBIN aJll
renoB. KommiieMentapHocTs. Onucras. [loaumepus

3.4

B3aHMO):[eI>iCTBHe rEeHOTUIIa U CPCAbl IIpr (bOpMI/IpOBaHI/II/I (beHOTI/IHa. M3MeHYnBOCTD MPU3HAKOB. KauecrBenn
HM3MCHYMBOCTH: HCHACIICACTBCHHAA U HACJIICACTBCHHAA.




MonudurkannoHHas H3MeHUYHMBOCTb. Ponb cpenpl B popMupoBaHny MOAU(PUKAIIMOHHON M3MeHYnBoCcTH. Hopma
1 BapuanronHas kpuas (B. Moranncen). CBoiicTBa MOAM(PHUKAIMOHHOW H3MEHUYHUBOCTH.

I'enorunuueckas n3MeHUNMBOCTH. CBOKWCTBA T€HOTUIIMYECKOW N3MEHUMBOCTU. BUbI TeHOTHITNYECKOH N3MEHYH]
KomOunaTuBHass W3MeHUMBOCTb. Meli03 M TOJIOBOM IPOIECC — OCHOBA KOMOWHATHBHOM W3MEHUMBOCTH.
CO3JJaHUU T'€HETHYECKOro pa3HooOpa3ys B Ipeenax OJHOr0 BUAA.

MyTaumoHHass W3MEHYMBOCTb. BuIbl MyTalnuii: Te€HHbIE, XpPOMOCOMHBbIE, TeHOMHbIE. CIIOHTaHHBIE W HI
LUTOIIa3MaTHdeckre MyTauui. CoMaTUYecKe U MojoBble MyTaluu. [IpHunHbI BOSHUKHOBEHUS MyTaruid. N
3aKOHOMEPHOCTH MYTAallMOHHOI'O IIpolecca. 3aKOH TOMOJIOTMYECKUX PSANOB B HACIEICTBEHHOH M3MEHU

HU3MECHYUBOCTh U HACICACTBCHHOCTh

3.5

Kapuorun genoBeka. MexayHapoaHas mporpaMma HCCIEIOBAHUS T€HOMa YeoBeKa. MeTopl u3ydeHus

OJIM3HEIOBBIN, IUTOTCHETUYCCKHM, TOMYJIAIMOHHO-CTATUCTUYCCKUH, MONEKYJIsIpHO-TeHeTndeckuit. C
MOJTHOT€HOMHOE CEKBEHMPOBAHUE, T€HOTUIIUPOBAHUE, B TOM umcie ¢ nomoulsto [1I[P-ananu3a. Hacnencrs
U XPOMOCOMHBIE 00JIE3HH UelloBeKa. boJie3Hu ¢ HacIeCTBEHHOMN MPeapacioiokKeHHOCThI0. S3HAYCHUE ME/IHI

JICYEHUH TEHETHYIECKNX 3a00iieBannii uenoBeka. CTBOJIOBEIE KIIETKH

3.6

JomecTrkanysi M CeleKuus. 3apoXAeHWe CeNeKnuu W aomecTukanuu. Yuenne H.M. BaBuioBa o men:
KYJIBTYPHBIX pacTeHuil. Poib ceneKknmy B CO3IJaHMK COPTOB PACTEHHH M MOPOJ KHUBOTHBIX. COpT, moposa, I
HacJIeICTBeHHOM n3mMenunBoct H.W. BaBuiioBa, ero 3HaueHue 1151 CEIEKIIMOHHON PaOOThI.

Metonbl ceneKuoHHON paboThl. MCKyCCTBEHHBIM OTOOP: MAacCOBBIM W WHIUBUIYaNbHBIA. DTambl KON
MPOU3BOAMTEIEH 110 MTOTOMCTBY. OTOGOP O TEHOTHITY C ITOMOIIBIO OIICHKU (PEHOTHUIIA IIOTOMCTBA B 0TOOP TI
HcKycCTBEHHBIN MyTareHe3 Kak METO/l CEIEKIIMOHHON paOoThl. PagralliOHHbIH ¥ XUMAYECKUN MyTarcHes
(hopm opranu3moB. Mcronp3oBaHe TeHOMHOTO PEIAKTUPOBAHUS U METO0B pekoMOmHaHTHRIX JIHK ms
CENEKLUU.

[Nomyuenne momuronoB. BayTprBHmoBas ruOpummsamys. bin3koponcTBEHHOE CKpelUBaHue, WM WHOPHU
aytopumuHT. ['ereposnc U ero mpuduHEL Vcmonp3oBaHne rereposrca B cenekimnu. OTnaréHHas THOpHIM3aIs
THOPUAOB. JIOCTHIKEHNS CETICKITHN PACTEHHH M YKUBOTHBIX

3.7

OOBeKThI, HCIOIB3yeMble B OHMOTEXHOJOTHMH, — KJIETOYHBbIE W TKAaHEBBIE KYJIBTYpPhl, MHKPOOPTaHU3MB
OnoTexHONOTMs:  XJieOoledeHne, IMONydeHne  KUCIOMOJIOYHBIX — TPOAYKTOB, BHHOAENHE. MHUKp
MUKPOOHOIIOTHYECKNX TexHomoruil. [Ipom3BonacTBo Oenka, aMUHOKHCIOT W BHTaMHHOB. VICKycCTBeHI
SIMIIEKJIETOK M KIIOHWPOBAHWE )KUBOTHBIX. METO I TPaHCIIAaHTAITAH SIAEP KIETOK.

XpoMocoMHas ¥ TeHHas WHXXeHepus. VICKyCCTBEHHBIN CHHTE3 TeHa M KOHCTPYHpPOBaHUE PEKOMOWHAHTHE
XPOMOCOMHOM M TeHHOW MHXeHepnn. MenuinHckrne Onorexnonoruu. Vcronp3oBaHne CTBOIIOBBIX KIETOK

Cucrema 1 MHOroo0pasue OpraHu4ecKkoro Mupa

4.1

Buonoruueckoe paznooOpasue opraHn3mMoB. CoBpeMeHHasi CUCTeMa OpraHW4ecKoro Mupa. lIpuHuune! K7
CHCTEMaTUYECKHE I'PYIIITbI OPraHU3MOB.

OcCoOEHHOCTH CTPOEHMSI W JKU3HEHESITENbHOCTH OJHOKIETOYHBIX OpraHuM3MoB. bakrtepuu, apxeu, oOfr
BOZOpOCHH, Apyrue mpotuctbl. KonoHunanbHble opraHu3Mbl. J[BUKEHHE OIHOKIETOUHBIX OPraHU3MOB:
3ammra y OJHOKJIETOYHBIX OPraHU3MOB. Pa3pakruMOCTh Y OTHOKJIETOUYHBIX OpraHU3MOB. TaKkcuchl

4.2

MHoroxkyieTouHble pacTeHusi. B3anMoOCBs3bp 4YacTell MHOIOKJIETOYHOrO OpraHu3Ma. TKaHM, OpraHbl U
oprann3ma. OpranusM Kak eanHoe nenoe. TkaHu pacTeHui. THIBI pacTUTENBHBIX TKAaHEH: 00pa30BaTENIbH:
MexaHnueckas. OcobeHHOCTH cTpoeHHs, HYHKIUI 1 pacIooKEHNs TKaHEeH B OpraHax pacTeHui

4.3

BereratuBHble U TeHepaTHBHBIE OpraHbel pacTeHHid. DyHKIMM opraHoB U cucteM opraHoB. Kapkac p:




pactenuii: Tponu3Msbl U HacTuu. llorynomenrue Bopl, YIIEKUCIOro ra3a 1 MUHEPAJIbHBIX BELIECTB PAaCTEE
razoB 4Yepe3 MOBEPXHOCTh KIETKU. TpaHCHOPTHBIC CUCTEMBI pacTeHui. Beiienenue y pacTeHuil. 3ammra y 1
CpencTBa NacCUBHOM M XUMUYECKON 3alUTHl. DUTOHIIUIBL.

Pa3npakuMoCTh U peryJisinys y OpraHu3MoB. PasapaxumMocTb U peryJsisiiiis Y MHOTOKJIIETOYHBIX PACTEHUM.

4.5

MHOrokneTouHble KMBOTHBIE. B3anMOCBSA3b 4YacTeld MHOIOKJIIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl U
opranusma. OpraausM Kak enuHoe 1enoe. 'omeocras. TkaHU )KUBOTHBIX U U€NOBEKa. THIIBI dKUBOTHBIX TKE

MblIleuHast, HepBHast. OCOOGHHOCTH CTPOCHUs, PYHKIIMI U pacroOKeHUsI TKaHEH B OpraHax >KUBOTHBIX U

4.6

Opranbl ¥ CHUCTEMBI OpPTraHOB >XMBOTHBIX. (DYHKIIMM OpraHOB M CHUCTEM opraHoB. Omopa Tena opra
MHOTOKJIETOYHBIX KUBOTHBIX. Hapy)XHbIi 1 BHyTpeHHUH ckeneT. CTpoeHre U THUITbI COSMHEHHS KOCTEH.
JBr>XKeHNE MHOTOKJIETOUHBIX >KMBOTHBIX. [IuTanue xuBOTHbIX. [IUTaHME MO3BOHOYHBIX YKHUBOTHBIX. JIE
XKabepHoe 1 N€royHOE JHIXAHUE.

JlpIxaHre MO3BOHOYHBIX JKMBOTHBIX. DBONIOIIMOHHOE YCIOKHEHUE CTPOCHUSI JIETKUX MO3BOHOYHBIX JKHBOT
MexaHu3M BEHTUIALMM JIETKUX Y NITULL U MIIEKONUTAOMX. TpaHCIOPT BEUIECTB Y OPraHU3MOB. TpaHcmo)
cucrtemMa u e€¢ opranbl. KpoBeHOCHas cucTeMa ITO3BOHOYHBIX JKHBOTHBIX. Kpyrum kpoBooOparieHus. I
KPOBEHOCHOW CHUCTEMBI MO3BOHOYHBIX >XKMBOTHBIX. BbieneHne y opraHu3MoB. BeljeneHue y *KUBOTHBL
BoIeneHrs. CBs3b TMOJOCTH Tela C KPOBEHOCHOW W BBIICTUTEIBHONW CHCTEMaMU. Beinenenme y
MHOTOKJIETOYHBIX )KUBOTHBIX. [TOKpOBBI U X IPOM3BO/IHBIE.

PaznpaxuMocTs M peryisuusi y opraHu3MoB. Pa3zipaXxuMocTh y OJHOKJIETOYHBIX OpraHu3MoB. Takc
MHOT'OKJIETOYHBIX pacTeHuil. POcTOBbIE BelllecTBa U UX 3HAUEHUE.

HepBrast cuctema u peduiekTopHas peryisiius y MHOTOKIETOYHBIX JKMBOTHBIX. HepBHas cuctema u eé
CTPOEHUSI HEPBHOU CUCTEMBI Y KUBOTHBIX.

Pa3paborka anropuT™MoB M mporpamm Jiisi 3QQGEeKTUBHON (QYHKIIMOHATHHON aHHOTAI[UH T€HOMOB, TPAaHC
MHKPOOPraHU3MOB, PACTEHUN, ’KUBOTHBIX U YEIOBEKA

OpraHu3M 4YelioBeKa U ero 3J10pOBbe

5.1

Opranbl 1 CHCTEMBI OpPraHoB 4enoBeka. OTHIENbl TOJIOBHOTO MO3Ta MO3BOHOYHBIX KHBOTHBIX. Pedurekc 1
ycioBHBIE peduiekchl. ['yMopanpHas peryisinust ¥ SHIOKPUHHAS CHCTeMa KUBOTHBIX U deloBeka. JKenessl
JeiicTBre TOPMOHOB. B3amMOCBsI3p HEPBHOW M DHIAOKPHHHOH CHCTeM. | HImoTanaMmo-Tumodu3apHasi CHUC
besycnoBHbIE 1 yCIIOBHBIE PEQIIEKCHI

5.2

3amuTa opraHm3Ma OT OonesHei. ViMmyHHas cucrema demoBeka. KieTodHBI M TyMOpajdbHBIA HMMY]
cnenuduyaeckuii IMMyHHUTET. Teopusi KIOHaNbHO-cenekTuBHOro ummyHuTera (I1.Opmux, @.M.beprer, (
OpraHu3MoB. Posib BpoXkIEHHOI0 MMMYHUTETA B Pa3BUTUN CUCTEMHBIX 3a001€BaHUM

5.3

Kposenocnas cucrema u e€ opransl. Cep/iie, KpOBEHOCHBIE COCYbI B KpoBb. Kpyru kpoBooOparenus. Paf

5.4

Hrpixanne genoseka. [uddys3us razoB depe3 MOBEPXHOCTh KIETKH. JlpIxaTelnbHas cucTeMa 4YelnoBeKa. [
IpIxanus. JlpixaTenabHble 00bEMBI

5.5

HI/IH_[eBapI/ITCJ'IBHaH CHUCTEMa 4YCIIOBCKA. OT,Z[GJ'II)I MUIICBAPUTCIBHOTI'O TpAaKTa. HI/IH_IeBapI/ITeJ'II)HI)IC JKCJIC3EI.
MMUIICBApCHUC

5.6

ITokpoBbl u ux mpousBoguble. Opranbl BoyaeneHus. [loukn. CtpoeHne u QyHKIMOHHpOBaHHE HE(POHE
BCACBhIBAaHHME KaK MEXaHU3MbI pabOThl OpraHoB BeigereHnsa. OOpa3oBaHEe MOUYH Y YeIIOBEKa

5.7

ILBI/DKCHI/IG YyeJIoBeKa: MblIeuHas cucrteMa. CKeleTHEIe MBIIIIBI 1 UX pa60Ta. CTpOCHI/Ie W THUIIbI COCINMHCHY

Teopus sBomonnu. Pazputue xu3Hu Ha 3emie




6.1

Opomonuonnas Teopus Y. dapsuna. [Ipeanocsuiki BOZHUKHOBEHUS AapBUHU3MA. JKU3Hb U HaydHas JesTe
JBwwxymime cuisl 3Boionuy BUI0B 10 Y. JlapBuHy (BbICOKass MHTEHCUBHOCTH Pa3MHOXEHUS! OPTaHU3MOB, |
3a CyIIeCTBOBAHHUE, ECTECTBEHHBII U UCKYCCTBEHHBII OTOOD).

Odopmrenune cuaternyeckoil Teopuu sBomtonun (CT3). Helitpanbnas teopust sBomtonuu. CoBpeMeHHA
9BOJIOIIMOHHON TEOPUHU B POPMUPOBAHUH €CTECTBEHHO-HAYYHON KaAPTHHBI MUpa

6.2

HOHyHSIHI/ISI KaK 3JICMCHTapHas CAWMHUIA IBOJJIIOLHWU. COBpCMCHHBIe MCTOJblI OLCHKU T'CHETHYCCKOI'O pa
Uzmenenue reHodoH1a TOMYISLUN KaK 3JIEMEHTApPHOE YBOIIONMOHHOE SIBIICHHE. 3aKOH TE€HETHYECKOTO PaB
OnemeHnTapHbie (akTOpbl (ABHXKYIIME CHUJIBI) 3BONMIOUMH. MyTanmoHHBIH mporiecc. KoMOMHAaTUBHAS HM3ME
HEHAIpPAaBJICHHbIC M3MEHEHHUs 4YacTOT ajulejeld B mnonymsnusx. Oddekr ocHoBatens. Murpaimn. U-
(mpoctpaHcTBeHHAs), OHMONIOTHYEcKas (PENpOTyKTUBHAS).

EcrectBenHsbiii oTO0p — HampaBisitomui (GakTop IBOMONKUK. DOPMBI €CTECTBEHHOTO 0TOOpA: JABHIKYIIY
(mmu3pyntuBHBI). [lonoBoit oT6op.

[IprcnocobneHHOCT, OPraHM3MOB KaK pPe3yJabTaT MHUKPOIBOIIONUKM. BO3HHMKHOBEHHE MPHUCIOCOOIIEH
uauoanantanun. [Ipumepsl npucrnocoOiieHui y oprann3mMoB. OTHOCUTENBHOCT PUCTIOCOOIEHHOCTH Opral
Bun, ero kputepun u ctpykrypa. BumoobpazoBanue kKak pe3yabTaT MUKPOIBOIIONUH. M3omsamus — kirode
crocoObl  BHI000pa30BaHMs: ajionaTpudeckoe (reorpaduueckoe), CUMIIATPUYECKOE (IKOJIOTHYECKOS
rubpuan3anys). JnmMTensHoCTh IBOTIOIMOHHBIX TIPOIIECCOB.

MexaHnu3Mbl GOPMHUPOBAHMS OHOIOTUYECKOT0 pa3HO00pa3usl.

Pounpb 3BOMIOIIMOHHOM OMoOJOruy B pa3pabOTKe HAyYHBIX METOOB COXpaHEHHUs Omopa3HooOpasus. MHUKpO

HX X035€B. MexaHu3Mbl ((OPMHUPOBAHUS YCTOMIUBOCTH K aHTHOMOTHKAM M CIIOCOOBI OOPHOEI C HEl

6.3

Mertoznpl u3ydeHHs MakpodBoOMONHH. [lameoHTONOrHUecKne METObl M3y4eHHs SBOIMIONUH. [lepexomHsl
OpraHN3MOB.

Bbuoreorpaguueckre merons! u3ydeHns sBomtonnu. CpaBHeHne (Giopsl M GpayHbl MATEPHUKOB M OCTPOBOB
Busbl-sHIEMHUKH M PENUKTHI.

DOMOpHOIOrnueckne U CpaBHUTEIBHO-MOP(OIOrnIeckue METOAbl M3YYeHHs SBOMIONUH. | eHeTHueckne
TIOSIBJICHUSL HBOJIIOIMOHHBIX HOBIIECTB. [ OMOJIOTMYHBIE M AaHAJIOTHYHBIE OpraHbl. PynuMeHTapHBIC
reHeTHYeckrne, OMOXMMHUYECKHEe W MaTeMAaTHYeCKHe METOABI W3yYEeHHs SBONIOLMH. | OMOJOTHYHBIE TEHE
(bHUIOreHETHYECKNX IEPEBHEB.

XpOMOCOMHBIE MYTAIIH U YBOJIOLHS TEHOMOB.

OO6mme 3aKk0HOMepHOCTH (TIpaBuIIa) 3BoJrou. HeoOpaTnuMocTs 3BoIoNMe. AnantuBHas paauanus. Hepa

6.4

Hayunble rumoTe3bl NpOMCXOXKAEHUS KU3HHM Ha 3emie. AOuoreHe3 W mnaHcrepmus. JloHaydHble T
(xpeanonn3M). ['Mrore3a MOCTOSIHHOTO CaMO3apOXKIEHHSA XHU3HU M €€ ompoBepikeHue ombitamu .
[Iponcxoxnenne >Kxu3HU U aCTPOOUOIOTHSL.

OcHOBHBIE STambl HeOpraHmdeckod sBomtonnd. llmaHerapHast (reomoruyeckasl) SBONIONHS. XHUMHYEC
OpraHHYecKHuX BemecTB n3 Heopranmdecknx. Omeir C. Mmmnepa u I'. FOpu. O6pa3oBanue monuMepoB u
AWM. Onapuna, runore3a nepBuuHoro OynboHa J[x. XonneiiHa, renernueckas runore3a I'. Mémrepa. |
PHK» V. 'un6epra. ®opmMupoBanue MeMOpaH ¥ BOSHUKHOBEHHE IPOTOKJIETKH.

Uctopusa 3emmn u meronsl €€ m3ydeHus. Vckomaemble OpraHMYECKHE OCTATKU. |'€OXpOHONOTHS M €€ M
reoXpoHoJorus. I'eoxpoHonorinyueckas mKaa: 0HbI, 3pbl, IEPUOIBI, HTTOXH.

HavanpHble 3Tanbel opraHnyeckod 3Bomronuu. IlosBieHHE W 3BOMIONMS MEPBBIX KIETOK. ODBOJIOLUSA M
skocucteM. CoBpeMeHHbIe MUKPOOHBIE OMOIUIEHKHM KaK aHaJor MepBbIX Ha 3emiie coodmecTB. CTpoMaTony
[Ipoucxoxnenne »>ykapuoT (cUMOMOreHe3). OBOJIOIMOHHOE IPOUCXOXKJIECHHE BHPYCOB. I[Iporcxoxr:




Bo3HukHOBEHUE OCHOBHBIX IPYIIIT MHOTOKJIECTOYHBIX OpraHU3MOB.

OCHOBHBIE 3Tallbl BOJNIONMHU BBICHIUX pacTeHuit. OCHOBHBIC apoMopd03bl pacTeHuil. Beixos pacreHuit Ha
u 3aBoeBaHue uMH cyim. CemenHble pacteHus. [IporcxoxaeHue 1IBETKOBBIX paCTEHUI.

OCHOBHBIE ATaIlbl IBOJIONMU KUBOTHOrO Mupa. OcHOBHBIE apoMop]o3bl KMBOTHHIX. BeHjackas ¢ayH
COBPEMCHHBIX THIIOB. HCpBI)IC XOPAOBBIC KHWBOTHLIC. Kusur B BOJC. 9BOHIOHI/IH IIO3BOHOYHBIX. Hp<
[poucxoxnenne miuexonuTarOmmMx ¥ ntum. [IpuHoun xmodeBoro apomopgdosza. OcBoeHne 0ecro3BOHO
CYIIH.

PazButue xu3Hu Ha 3emiie MO 3paM U IMEpPHOJAM: apXei, MpoTepo30i, Maneo30il, Me3030M, KahHO30¥
reoJIornueckux mporeccoB. [losiBieHNe W paciBeT XapaKTEpHBIX OpraHM3MOB. YTJIe00pa3oBaHHE: €T0 Y
aTtMoc(epsbl.

MaccoBsle BBIMHUPpAHHA — 3KOJIOIT'MYCCKHUE KPHU3UCHI ITPOLLIOro. HpI/I‘II/IHBI N CICACTBHUSA MACCOBBIX BbIMI

KPH3HC, ero 0cOOEHHOCTH

6.5

Paznensr u 3amaun anTpomnonorud. Meroapl anTpornosoru. CTaHOBJICHHE MIPEACTABICHUN O TIPOUCXOXKIC!
TEOPHH.

CxoacTBO HenoBeka ¢ KUBOTHBIMH. CHCTEMaTHYECKOE MOJIOXKEHHE YernoBeka. CBHUIETENhCTBA CXO/ICTBA Ul
Mopdoornieckne, 3MOPUOIOrHIecKre, (HU3N0IOro-0MOXUMHUYECKHE, MoBeaeHUYeckne. OTIHYUs YenoBe
KOMILICEKC CBA3aHHBIX C HUM ITPU3HAKOB. Pa3BuTHe ronoBHOro Mo3ra u BTOpOfI CUTHAJIbHOW CHUCTEMBI.
Hpwkymme cuibl ((hakTOpbl) aHTpONOreHe3a: OHONOTHYEcKUe, comuaibHble. COOTHOIIEHHE OHOJOTT
AHTPOIIOT€HE3E.

OCHOBHBIE CTaJW{ AHTPOIOTeHe3a. ABCTPAIONUTEKH — ABYHOTHE Mpenkd jrojaeil. UeloBeKk yMembIi,
UenmoBek MpSIMOXOIAIIMK M TIEPBBHIA BBIXOJ JIoAeH 3a mpenensl Adpuku. YemoBek TehmenbOeprckuit
YyeJnoBeKa M 4YeloBeKa pa3yMHOro. YUenoBek HeaHJepTalbCKUM KaK BUJ JIIOJIEH XOJIOAHOro Kinmata. Ye
JIEHVCOBCKUH YEIOBEK, OCBOSHIE KOHTHHEHTOB 3a mpeaenamMu AQpuky.

DBOJIONNS COBPEMEHHOTO UelIoBeKa. ECTeCTBEHHBIN OTOOP B MOIMYJIAMUAX YeJI0oBeKa. MyTaIlMOHHBIHN IPOIT
BOJIHEI, Jipefi( TeHOB, MATpaIus U «d3PQPEKT OCHOBATEN» B TOMYJISAIMSIX COBPEMEHHOT O YEIOBEKa.
Yenmoseueckne pacel. [loHarne o pace. bombIme pacel: eBporeonHas (€BpasHiicKas), aBCTPaIO-HETPOH]
(a3maTcko-amepukaHckas). Bpems w myTd pacceleHHsl YeloBeKa IO IUlaHeTe. EIWHCTBO delmoBedecK
pacuzMma. [lpucrocobmeHHOCTh YenmoBeKa K pa3HBIM YCIOBHSAM OKpYXaromied cpenpl. BiusHue reorpal
MOp(OTOTHIO B (PU3NOJIOTHIO YETOBEKa

OKOCHCTEMBI U MPUCYILUE UM 3aKOHOMEPHOCTH

7.1

Paznens! u 3anaun sxonorun. CBA3b HKOJIOTUHU C APYTUMU HAYKaMH.
Meronst 3konoruu. IloneBbie HabOmroneHHs. OKCHEPUMEHTHI B 3KOJOTMM: HPUPOAHBIE M J1abOpaTo
MOHHTOPUHT OKPYKAOIIEH Cpebl: IOKAIbHBIN, pErHOHATBHBIN U TII00aThHBIN

7.2

Okonoruueckue (pakTopsl M 3aKOHOMEpHOCTH uX aAeiictBusa. Knaccudukauns skoiorndeckux Qax
aHTpornoreHHsle. OOLIMe 3aKOHOMEPHOCTH IeHCTBUS HKojorndyeckux (akropos. IlpaBuino muHUM
TonepanTHOCTH. DBpUOHOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue Qaxroprl. CBeT Kak 3Konorudeckuil ¢akrop. JleficTBue pa3HbIX y4acTKOB COJHEYHOI'O CI
TpYyNIbl PACTEHUH U )KHBOTHBIX IO OTHOIIEHUIO K CcBeTYy. CHUTHaNIBbHAs poiib cBeTa. POTONEpHOAN3M.
Temmeparypa kak oskomormdeckuii (akrop. JleiictBue Temrieparypbl Ha opraHu3Mbl. [loWkmimorepm
OBpUTEPMHBIE 1 CTEHOTEPMHBIE OpraHU3MBI.

Brnaxunocts kak sxonornueckuii paxrop. [IpucnocoOnenns pacreHnii K oagep:kaHnio BoAHOro bananca. Ki
K Boge. [Iprcnocobiaenst )KUBOTHBIX K M3MEHEHHIO BOJHOT'O PEKUMA.




Cpenpl oOMTaHMS OpPraHU3MOB: BOJIHAs, HAa3eMHO-BO3AYILUHAs, IOYBEHHAs, TJIYyOMHHAs TOATIOYBEHE
XUMHAYECKHE 0COOCHHOCTH Cpesi 0OMTaHus Oprann3MoB. [IpucnocobaeHnss opraHu3MOB K KU3HH B PAa3HBIX
buonornueckue putmel. BHemnue u BHyTpeHHHE puTMBL. CyTO4HBIE M TOAWYHBIE PUTMEL [Ipucmoc
W3MEHEHUSM YCIIOBHI JKHU3HU.

XKuznennsie ¢opmbl opranm3moB. lloHsTne o sku3HeHHOW Qopme. JKuzHeHHble (HOPMBI pacTeHUIL:
MHOTOJICTHHE TPaBbl, OfHOJETHUE TpaBbl. JKU3HEHHbIE (DOPMBI KHUBOTHBIX: THIPOOHOHTHI, TCOOHOHTEHI, a
o0pasa >KU3HU.

buotnueckue daktopsl. Buapl OMOTHYECKUX B3aUMOJICHCTBUN: KOHKYPEHIIHS, XUITHUIECTBO, CHMONO03 U
MyTyaju3M, KOMMEHCaIM3M (KBapTUPaHTCTBO, HaxJieOHU4ecTBO). Herpoduueckne B3ammoseiicTBus (TOT
3HayeHue OMOTUYECKUX B3aMMOJICHCTBHH JUIsI CYIIIECTBOBAHUSI OPIaHU3MOB B cpesie ooutanus. [TpuHmmmn k

7.3

OKOJIOrMYeCKUe XapaKTepUCTUKU nony saiuu. [lomymnsaius kak Onojorudeckas cucrema. Pojib HEOIHOPO
0COOCHHOCTEH OMOJIOrHK BUJIOB B (POPMUPOBAHHUH MPOCTPAHCTBEHHOW CTPYKTYpHI OMyIsiiuii. OCHOBHBIE
IUIOTHOCTh, BO3pACTHAS M M0JIOBAas CTPYKTYpPA, POXKIaEMOCTh, IPUPOCT, TEMII POCTa, CMEPTHOCTh, MUT' DAL
DKojoruyeckas CTpykrypa mnomyismud. OIeHKa YUCICHHOCTH TOMYJISIud. JIMHaMuKa TOMYJIAIAA U €€
MIOmyJIIOUH. MO)IGHI/IpOBaHI/Ie JUHAMUKHA TTOIYJIAIHH. KpI/IBLIe poCTa YUCIICHHOCTH ITONYJIAINH. KpI/IBLIe
HOHy_HS[IIHfI: PpOJIb (baKTopOB, 3aBUCAIINX U HE 3aBUCAIINX OT IIJIOTHOCTH. DKOJIOTHYECKHE CTpaTeruu BU OOE
[Tonste 00 sKoJOrMYecKOM HuUIe Buaa. MecrtooOutaHue. MHOroMepHass MOJENIb JKOJIOTHYECKON
SKOJIOTHYECKOM HUIIIN. HOTCHHI/IaJIBHaﬂ " p€ajin3oBaHHAasA HUIIHN.

Bunx kax cucrema momynsimuii. Apeansl BHIOB. BHUIBI M WX JKM3HEHHBIC CTpPaTErHd. 3aKOHOMEPHOCTY

buonorudeckue nHBa3un YYXXEPOAHBIX BUI0B

7.4

CoobrmrecTBa OpraHU3MOB. bHOIEHO3 U ero cTpykrypa. CBs3M MEXKIy OpraHU3MaMH B OHOIIEHO3€. DKOCI
Tencnm). OyHKINOHATBHBIE OJOKM OPraHU3MOB B DKOCHCTEME: MPOIYIEHTHI, KOHCYMEHTHI, PEIyIEHTHI.
nenu u cetTn. AbuoTtnueckue 0J10ku skocucteM. [T0YBBI U HITBI B DKOcHcTeMaX. KpyroBopoT BeIIecTB U MOT
OcHOBHBIE MTOKa3aTeNN YKOCUCTEMBI. broMacca v mpoAyKuus. DKOIOTHYeCKHe MUPaMHUIbI YHCeT, OMOMAcCC
HamnpagienHsie 3aKoHOMEpHBIE CMEHBI COOOIIECTB — CyKiieccuu. [lepBryHbIE 1 BTOPUYHBIE CYKIIECCHH U HX I
Ha cykreccun. KimmMakcHoe coobmiecTBo. bruopaznooOpasue v moJHOTa KPYyTrOBOPOTa BEIIECTB — OCHOBA YCT(
[IpupomHbie 3KOCHCTEMBI. AHTPOIIOT€HHBIE IKOCHCTEMBI. ArposkocucTeMa. ArporeHos. Pazmmums mex
JKOCHCTEMaMH.

Ypboskocucrembl. OCHOBHBIE KOMITOHEHTHI ypOoskocucteM. I oposnckas diopa u payna. CuHaHTpONM3AIIY
XO3SCTBEHHOE 3HAYCHHWE arpodKOCHUCTEM U ypOOIKOCHCTEM. 3aKOHOMEPHOCTH (OPMHPOBAHHS OCHOE
JKOCHCTEMaX.

IIepenoc sHepruu U BELIECTB MEXAY CMEXHBIMU YKOCUCTEMaMHU. Y CTOMYMBOCTh OPTraHU3MOB, HOIMYJISLIMI |
U AHTPOIIOT€HHBIX BO3/IEHCTBUM

7.5

buocdepa — obmermmanerapaas 0001049Ka 3eMITH, TA€ CYIIECTBYET WM CYIIECTBOBAIA XKHU3Hb. YueHue B.
orocdepsr u e€ cocra. JKuBoe BerecTBo Onocdepsr u ero GyHKINM.

3aKkoHOMEpHOCTH cylecTBoBaHUs Ouocepbl. OcobeHHOCTH Onochepbl Kak TII00aJbHOM 3KOCHUCTEM
ouocdepe. KpyroBopots! BemecTB 1 OMOreoOXMMHUYECKHE IUKIIbI (YTiaepona, a3ota). PUTMHYHOCTE siBIICHUH
3onansHOCTh OMochepsl. [lonaTue o 6mome. OCHOBHBIE OMOMBI CYILIM: TYHIPA, XBOWHBIE Jieca, CMEIIAHH
CaBaHHBI, ITYCTHIHH, TPOITMYECKHE JIeCa, BRICOKOTOphsl. Kimmmar, pacTuTenbHBIN M )KHBOTHBIA MUP OHOMOB C

CtpykTypa U QyHKIMS )KUBBIX CHCTEM, OLIEHKa UX PECYPCHOr0 MoTeHurata u OnocdepHbx QyHKINN

7.6

DKoJOruyYecKre KpU3nchl U UX MpuduHbl. Bo3neiicTBue uenoBeka Ha Ouocdepy. 3arpssHeHUe BO3IYIIHOMN
BOZIHOM cpenpl. OXpaHa BOJHBIX pecypcoB. Paspymienue noussl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHeHn




AHTpOMOreHHOe BO3JEHCTBIE HAa PaCTUTENBHBIM 1 XKHUBOTHBIH MHUp. OXpaHa pacTUTENBHOTO U KUBOTHOT
npupoabl. Kpacusie kuuru. Ocobo oxpansemsle npupoansie Tepputopun (OOIIT). Borannveckue caabl U -

OCHOBHBIC TPHHIMIBI YCTOHYMBOrO pa3BUTHS YEIOBEYECTBA W NPUPOIBI. PaloHaIbHOE TPUPOS
OHONOrMUecKoro pazHoobdpasus 3emin




YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA3OBATEJIbBHOT'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA

* buonorus. buonornueckue cucremsl u npoueccer; 10 kiacc. yriryonennoe odyuenne Tepemos

A.B., IlerpocoBa P.A. O0miectBo ¢ orpanuueHHOM oTBeTcTBeHHOCThIO « MO MHEMO3UHA»

METOJUYECKUE MATEPHUAJIbI JI51 YUUTEJIA

. IlTonomapesa U.H., Kopuunosa O.A., Cumonosa JI.B. - buosorus. 10 kinacc. Meroandeckoe
nocoobue.- M., Benrana - I'pag, 2019;

2. [lonomapesa 1.H., Kopuunosa O.A., Cumonosa JI.B. - buonorus. 11 knacc. Meroandeckoe
mocobue.- M., Benrana - I'pad, 2019.

3. [Nonomapera M.H. buosnorus. 10 knacc. Pabouas rerpans. — M.; «Benrana-I'pady.

4. IMonomapesa M.H. buonorus. 11 knacc. Pabovas terpans. — M.; «Benrana-I'pad».

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. «Enunas xomtekius [udposeix O6pasosarensusix Pecypcosy (http://school-collection.edu.ru/).
2. https://resh.edu.ru/subject/5/

3. http://ebio.ru/ - DnexTponHbIit yueOHUK «BHOIOTHS.

4. http://bio-ximik.narod.ru/bio/bio.htm - cTpoenue kaerox

5. http://biokhimija.ru/lekcii-po-biohimii.html - 6roxumus

6. http://evolution2.narod.ru/index.htm - spomrorus

7. http://nrc.edu.ru/est/r4/ - Guonoruueckas KapTHHA MHpa

8. http://planete-zemlya.ru/ - TTnanera 3emis

9. http://ecologysite.narod.ru/index.html - sxonorus

10. http://bio-nica.narod.ru/index.html - 6Guonuka






