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MNOACHUTEJIbHAS 3AIINCKA
JHannas pabouast nporpamMma yueOHoro npeameta «buonorus» ansa 11 kiacca
(yriiyOsneHHBIN ypOBEHB) pa3paboTaHa Ha YPOBHE CPEJAHET0 00111ero 00pa3oBaHus
¥ COCTaBJICHA C YYETOM KaJeHAapHOTO IJIaHa BOCIIUTATEIbHOM paboThI Ha
2023/2024 y4eOHblii TOJ B COOTBETCTBHH C:

denepanbHbii 3aK0H OT 29.12.2012 No273-D3 «O6 obpazoBanuu B Poccuiickoit
denepannmn» (C USMEHEHUSIMHU );
[Tpuka3 MunucTepcTBa 00pa3oBaHusi W Hayku Poccuiickoii ®enepanuu
oT 17.05.2012 Ne 413 «OO06 ytBepxjaeHuu deaepaibHOro ToCyIapCTBEHHOTO
0o0pa3oBaTeNbHOIO  CTaHJapTa  cpegHero  oomero  oOpazoBaHus»  (C
VU3MEHEHUSIMHU );
[Tpuka3z MunucrtepctBa npocsemeHus Poccuiickoit denepanuu ot 18.05.2023
No 371 «OO6 ytBepxkaenun (QenepanbHO 00pa3oBaTEILHON MPOrpaMMBbI
CpeaHero o0mmero oopa3oBaHUsI»;
[Ipuka3z MunuctepctBa npocBenienus Poccutickoit ®enepanun ot 02.08.2022
Ne 653  «OO0 ytBepxkaeHur  ¢GeaepaibHOrO  MEepeyHsi  AJIEKTPOHHBIX
00pa3oBaTENbHBIX PECYPCOB, JOMYIICHHBIX K UCMOIb30BAHUIO MIPU peaTu3aliuu
UMEIOIIUX TOCYJApCTBEHHYIO aKKpeAUTaIMio 00pa3oBaTeIbHBIX MPOrpaMm
Ha4yaJIbHOI'O 00IIETro, OCHOBHOTO OOIIIET0, CPEHET0 00111eT0 00pa30BaHUsM;
OcHOBHOM 00pa3oBaTeNbHON MPOTrpaMMbl CPEAHETO OO0IIero oOpa3oBaHUs
MBOY «Mopckas cpeauss obmeoOpazoBaTenbHas mkoja uM. B.A. JlepsruHay
ropojckoro okpyra Cymak Ha 2022-2024 rr., YTBEpXKICHHOM MNPUKA30M OT
26.08.22r. Ne 287,
VYuaebnoro miana MBOY «Mopckas cpeansis o0meo0pa3oBaTelbHas IIIKOJIA UM.
B.A. Jleparuna» ropoackoro oxpyra Cypak, YTBEpKICHHOTO IPUKA30M
28.06.23r. Ne 161;
[Tonoxxenuem o  pabGoueir mnporpamme MDBOY  «Mopckas  cpenHss
obmeoOpa3zoBarenbHas mkona uM. B.A. Jlepsruna» ropoackoro okpyra Cynak,
yTBepKAeHHOTO nprka3zoM oT 30.08.2023r. Nel§8.

Cpoxk peanuzauuu 2023/2024 yuyeOHbI 1o

[Iporpamma mo yueObHoMy mnpenmery "buonorus" (manee - Ouojorus) Ha
ypOBHE cpeaHero obimiero oOpa3zoBaHus pa3paboTaHa Ha ocHOoBe DenepalibHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpa3zoanuu B Poccuiickoit denepamnumy,
OI'OC COO, Konmenuuu mnpenojaBanusi ydyeOHoro mnpenmera «buosorus» u
OCHOBHBIX MOJIOKEHUH (eepanbHoil paboueill mporpaMmbl BOCITUTAHUS.

VYuebuniii mnpeamer «buonorusi» yriyonéHHoro ypoBHs wusydenus (11
KJlacca) SIBJISIETCS OJJHUM M3 KOMIIOHEHTOB IpeAaMeTHOW oOnactu «EcTtecTBeHHO-
HayyHble npeaMerb». CornacHo mnojoxenusm OI'OC COO npoduiabHbIe
yueOHbIe MpPeIMEThl, U3ydyaeMble Ha YIUIyOJIEHHOM YpOBHE, SIBIIOTCS CIOCOOOM
muddepeHman  0OOy4eHUsT Ha YpPOBHE CpEAHEro ooOiiero oOpa3oBaHUs U



IpU3BaHbl O0ECHEUUTh MPEEMCTBEHHOCTh MEXJY OCHOBHBIM OOIIKMM, CpEIHUM
o01muM, cpeHUM ITpo¢eCCHOHAILHBIM U BBICIITUM oOpa3oBaHueM. B To ke Bpems
KaXAbIH M3 O3TUX Y4eOHBIX MPEAMETOB JOJDKEH ObITh OPUEHTHPOBAH Ha
OPUOPUTETHOE pEIIEHUE O00pa30BaTENbHBIX, BOCHUTATEIbHBIX M Pa3BUBAIOIINX
3a/a4y, CBS3aHHBIX C MNpoOpUEHTALUEH OOYyYalOMUXCs U CTUMYJIMPOBAHHUEM
UHTEpeca K KOHKPETHOM 00JIacTh HAy4yHOTO 3HAHUS, CBS3aHHOTO C OMOJIOTHEH,
MEIUIIMHOM, SKOJIOTHUEHN, TICUXO0JIOTHEN, CTIOPTOM HJIM BOSHHBIM JIEJIOM.

[Iporpamma 1o yueOHOMY mpenmery "buosorus" naér mpejacraBieHuE O
Heau M 3aJadyax HU3ydeHus ydeOHoro mnpenmera «buonorus» Ha yriayoiaéHHOM
ypOBHE, onpeenseT 00g3aTeibHOe (MHBAPUAHTHOE) TIPEIMETHOE COJIEp )KaHUE, €ero
CTPYKTYpPUpOBaHHE MO pa3ieliaM M TeMaM, paclpeiesieHde M0 Kiaccam,
PEKOMEHYyeT MOCIEeA0BATeIbHOCTh H3y4YeHUs YYeOHOro marepuana ¢ y4€ToM
MEXIPEAMETHBIX W BHYTPHUIIPEIMETHBIX CBs3€H, JOTUKMA ydeOHOro Ipoiecca,
BO3pPAcCTHBIX OCOOeHHOCTel oOywatromuxcsi. B mnporpamme 1o Ouosnoruu
peanu30BaH MPUHLUIN TPEEeMCTBEHHOCTH C HU3y4YeHHUEM OHOJIOTMM Ha YpOBHE
OCHOBHOrOo  oOuiero oOpa3oBaHusi, Omarogaps 4YeMy IpoCMaTpUBAETCs
HAlpaBJI€HHOCTh HA  MOCIEAYIOIIee pa3BUTHE  OMOJIOTMYECKUX  3HAHUM,
OpUEHTHUPOBAHHBIX Ha (POPMUPOBAHHME ECTECTBEHHO-HAYYHOTO MHPOBO33PEHMUS,
AKOJIOTMYECKOTO MBIIUICHUS, TMPEJACTaBICHUNH O 370pOBOM 00pasze >KHU3HHU, Ha
BOCIIUTaHHE OEpPEKHOr0 OTHOIICHUS K OKpyKaromel mnpupoaHoi cpeae. B
nporpaMme 1Mo OHOJIOTMH TakKe IOKa3aHbl BO3MOXKHOCTH Y4YeOHOro mpeamera
«buonorusi» B peanmmzanuu  TpeboBanuiik PI'OC COO kK mIIaHHPYEMBIM
JUYHOCTHBIM, METallpeIMETHBIM M TPEIMETHBIM pe3ylbTaTaM OOyYeHHsS WU B
(GOopMHUpPOBAaHUM OCHOBHBIX BHJIOB YYEOHO-IIO3HABATENILHOW  JI€ATEIbHOCTH
0o0yy4arommxcsi MO0 OCBOCHUIO COJIepkKaHUsl OUOJOTMYECKOTO O0O0pa3oBaHUsI Ha
YPOBHE CpeIHEr0 00111er0 00pa30BaHUsI.

VYueOusiif npeamet «buonorus» Ha ypoBHE CpelHEro oomero oopa3oBaHus
3aBeplIaeT OMOJIOTMYECKOoe O00pa3oBaHME B IIKOJIE U OpPUEHTUPOBAH Ha
pacuIMpeHne W YIiIyOJIeHHE 3HAaHUM OO0ydYaromuxcs O JKUBOW MPHUPOJE, OCHOBAaX
MOJIEKYJIIPHOW M KJIETOYHON OHOJOTHH, MOPHOJOTUU U OHOJOTHUU Pa3BUTHS,
TeHETUKH, CEJIEKINH, OMOTEXHOIOTHH, SBOJIIOIIMOHHOTO YUE€HHUS U IKOJIOTHUH.

Nzydyenne yuebHOro mnpeamera «buomorus» Ha YrIIyOJE€HHOM YpPOBHE
OPUEHTHPOBAHO HA TOJATOTOBKY OOYYaIOIIMXCS K MOCHEAYIOUIEMY IOITYYSHHIO
Owonornyeckoro  oOpa3oBaHWsl B By3aXx W OpPraHU3aIMSIX  CPEIHETO
npodeccuoHanbHOro oopazoBanusi. OCHOBY €r0 COAEpKaHHs COCTABIISET CUCTEMA
OMOJIOTMUECKUX  3HAHWUW, TMIOJIYYEHHBIX TpU HM3YYEHHH  OOYyYarolIUMUCS
COOTBETCTBYIOIIUX CUCTEMATUYECKUX PA3esIOB OMOJIOTHH HAa YPOBHE OCHOBHOTO
oOmero o6paszoBanusi, B 10—11 kmaccax 3Tu 3HaHUA TONy4YalOT pa3Butue. Tak,
paciidpeHsl M yriyOsjeHbl OHOJIOTHYECKHE 3HAHMUS O PACTEHHSX, YKUBOTHBIX,



rpubax, OaKTepUsX, OpPraHU3ME 4YeJOBEKa, OOIIMX 3aKOHOMEPHOCTSX >KH3HHU,
JOTIOJIHUTENIBHO BKIIIOUEHBI OMOJIOTMYECKHE CBEIEHUS IPUKIIATHOTO U TIOUCKOBOTO
XapakTepa, KOTOPbIE MOYKHO HCIIOJIB30BaTh KaK OPUEHTHPHI JUIS IMOCIEIYHOLIETO
BbIOOpa mpodeccuu. Bo3mokHa Takke HMHTErpamus OWOJIOTMYECKUX 3HAHHWM C
COOTBETCTBYIOIIMMHU 3HAHUSMHU, IMOJYYEHHBIMH OOYUYAIOIIUMUCS NPU H3YyYCHHUU
busnku, XuMuu, reorpaduu U MaTEMaTHKU.

CrpykTypa mporpammsl 1o ydyeOHOMYy mnpenmery "buonorus" orTpaxkaer
CUCTEMHO-YPOBHEBBIM M OJBOJIOIMOHHBIA TOAXOJbl K HW3YYEHHUIO OUOJIOTHUH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEePHBIE JJIs )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3aIliH, YBOJIIOIMU OPTaHUYECKOr0 MHUpa Ha 3emJie,
COXpaHeHHUsi OHOJIOTMUECKOro pa3HooOpa3usi 1uiaHeThl. Tak, B 11 Kkiacce
U3YYaIOTCS HBOJIIOIIMOHHOE YU€HHE, OCHOBBI 9KOJIOTUU U yueHue o duocgepe.

VYyebuniii npeamer  «buonorus»  npu3BaH  00ECNEYUTh  OCBOEHHUE
oOy4JaronMucs: OUOJIOTHYECKUX TEOPUN U 3aKOHOB, UJIEeW, TPUHIIUIIOB U MPaBUJI,
JIe)KAIKUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOrooOpa3uu M OCOOCHHOCTAX KJIETKU, OpraHu3Ma, IOy,
OMOLIEHO3a, 3KOCUCTEMbI, O BBIAAIOUIUXCS HAYYHBIX JOCTHKEHUSIX, COBPEMEHHBIX
UCCJIeIOBaHUSX B OMOJIOTMH, IPUKJIAJHBIX aCTIEKTaX OMOJOTUYECKUX 3HAHUMU. [[s
pa3BUTHS U TOJAJEPKAHMS HHTEpeca OO0ydalolIuxcs K OWOJOrMM Hapsany co
3HAYUTEIBHBIM O0BEMOM TEOPETUYECKOTO MaTepuala B COAEP>KaHUU MPOTPaMMBbl
1o OMOJIOTMU MPESYCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBIICHHSI U PA3BUTHS
TOM WIM HMHOW 00JacTh OHMOJIOTHM, BKJIAJOM OTEYECTBEHHBIX M 3apyOeKHBIX
YU€HBIX B pEUICHUE BAXKHEHIITNX OMOJIOTMUECKUX U SKOJIOTUYECKUX TTPOOIIEM.

Lenp u3yuenus yuyeOHoro npeamera «buosiorus» Ha yriryoJ€HHOM YPOBHE —
OBJIaJICHHE  OOYYaOIIMMHCS  3HAaHUSAMH O  CTPYKTYPHO-(PYHKIMOHAIBHOU
OpraHu3allid >KUBBIX CHCTEM pAa3HOrO paHra ¢ NPUOOPETEHHE YMEHHI
UCIIOJIb30BaTh 3TH 3HAHUS B (POPMHUPOBAHUU MHTEpECA K ONPEAEIEHHOW 00nacTu
npo(ecCHOHaNBbHON JIEATEIbHOCTH, CBSI3aHHOM C OMOJIOTHEH, WM K BBIOOpPY
y4eOHOr0 3aBeieHus AJsl IPOAOIKEHHS OMOJIOTUYECKOTO 00pa30BaHusl.

JlocTrkeHne 1enu H3ydeHus ydeOHoro mpeamera «buonorus» Ha
yrIIyOJIEHHOM YpOBHE 00eCreUrBaeTCs pEIICHUEM CIIEIYIOIUX 3a1au:

OCBOEHHE O0YYarOIMMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOrMUECKUX TEOPHUIX, KOHILEMLHUAX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IpaBUJIaX, COCTABJISIOINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTHUHY MHpPA; O
CTPOCHUH, MHOTO00pa3uM M OCOOEHHOCTAX OHOJIOTHYeCKuX cHucTeM (KIIEeTKa,
OpraHu3M, MOMYJISAIHNs, B, OMOTE€O1eH03, Onocdepa); 0 BBIIAIOMIUXCS OTKPBITUIX
Y COBPEMEHHBIX HCCIIEIOBAaHUSAX B OMOJIOTUH;

O3HaKOMJIEHHE OOYYarolMXCs C METOJaMM MO3HAHUS >KUBOM NPUPOIbL:
UCCIIEIOBATEILCKUMU  METOJAAMHU  OHMOJOTMYECKHMX HayK (MOJEKYyJIsIpHOW W



KJIETOYHON OWONOTUH, HMOPUOJIOTMM U OWOJOTUM Pa3BUTHS, TEHETUKH W
CEeJIeKIIMM, OWOTEXHOJIOTUU ¢ CHUHTETUYECKONW OWOJIOTHH, TMaJeOHTOJOTHUH,
OKOJIOTHHU);  METOJAAaMH  CaMOCTOSITEIBHOTO  TIPOBENEHUS  OMOJIOTHYECKUX
UcclieloBaHul B Jabopatropud W B Tmpupojsie (HaOmoIeHue, H3MepeHue,
AKCIIEPUMEHT, MOJICTUPOBAHUE);

OBJIaJIcHHE OOYYaIOIIMMHUCS  yYMEHHSIMHU: CaMOCTOATENbHO  HaXOIWTh,
aHAIM3UPOBATh M HCIOJIb30BaTh OHOJOTUYECKYI0 WH(MOPMAIIMIO; MOJIb30BATHCS
OMOJIOTUYECKONM TEPMHUHOJIOTHEH U CUMBOJIMKOM; YCTaHaBIMBATh CBS3b MEXKIY
pa3BUTHEM OHOJOTMM U  COIMATbHO-PKOHOMUYECKMMH U  3KOJOTUYECKUMHU
npoOiieMaM 4eJI0BEUeCTBa; OLIEHUBATH IOCJEACTBHUS CBOCH JESATEIBHOCTU IO
OTHOUIEHUIO K OKpYXKarolledl NpUpOAHON cpenie, COOCTBEHHOMY 3J0POBBIO H
3I0POBBIO0  OKPYXKAIOIIWX JIFOJCH; OOOCHOBBIBATH M COONIOAATh  MEPBI
nporIakTHKH MHGEKIIMOHHBIX 3a00JI€BaHU, TIPaBHIa TTOBEACHUS B MPUPOJIC U
oOecrieueHus: 6€30MaCHOCTH COOCTBEHHOW KU3HENEATEIbHOCTH B UPE3BbIYAMHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa; XapaKTepHU30BaTh
COBPEMCHHBIC HayYHBIC OTKPBITHS B 00JIACTH OHOJIOTHH;

pa3BUTHE y OOYYAIOIIMXCS WHTEUICKTYaIbHBIX M TBOPYECKUX CIIOCOOHOCTEH
B TIpPOIleCCE 3HAKOMCTBA C BBIJAIONIMMHUCS OTKPBITHSIMH W COBPEMEHHBIMHU
UCCJICIOBAHUSMH B OWOJIOTHH, PEIIaeMbIMU €I IMPOOJeMaMu, METOJIOJIOTHEH
OMOIOrHYECKOTO WCCIICTIOBAHNUS, MIPOBEICHUS AKCIIEPUMEHTATbHBIX
WCCJICIOBAaHUMN, PEIICHNsI OMOJIOTHYECKUX 3a/1a4, MOJICTUPOBAHUS OMOJIOTHICCKUX
00BEKTOB U IIPOLIECCOB;

BOCIIUTaHUE Y OOYJArONINXCsl IICHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJC B
IIEJIOM M K OTJCIBHBIM €€ 00BEeKTaM U SBJICHUSAM; (OPMUPOBAHUE DKOJIOTHICCKOM,
TCHETHYECKOW TPaMOTHOCTH, OOIIEH KyJIbTyphl TIOBEACHUS B TIPHPOJC;
WHTETPAINN €CTECTBEHHO-HAYYHBIX 3HAHUM;

npuoOpeTeHre  OO0y4YalomMUMUCS  KOMIIETEHTHOCTH B pallMOHAIHHOM
IPUPOAOIIONIB30BaHNUN (COONIOJIEHUE MPaBWII IOBEAEHUS B NPHUPOJAE, OXPaHBI
BUJIOB, KOCHCTEM, OMOC(EPHI), COXPAaHEHUU COOCTBEHHOTO 3I0POBBSI U 37I0OPOBbS
OKpyXaromux JoAer (coOmrogeHuss wMep NOpodUIaKTUKH  3a00JICBaHUM,
obecrieueHne 0O€30MACHOCTH JKU3HEACATCIHOCTH B UYPE3BBIYAWHBIX CHUTYyAIHsIX
OPUPOAHOTO W  TEXHOTCHHOTO  XapakTepa) HAa OCHOBE  HCIOJIb30BAHUS
OMOJIOTUYECKUX 3HAHUM U YMEHUHN B TTIOBCEHEBHOM KU3HU;

CO37aHME  yCIOBUH  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYyYaAIOIIUMUCS
VHIUBUAYaTbHON obOpa3oBaTeIbpHON TPAEKTOPUH, CIIOCOOCTBYIOIIEH
NoClIeyomeMy MnpohecCHOHATLHOMY CaMOOIPEACICHUI0, B COOTBETCTBUH C
WHIVBUAYaTbHBIMU HHTEPECAMH U MTOTPEOHOCTSIMU PETHOHA.



OO01ee 4nCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OMOJIOTHUU Ha YIiyOJIeHHOM
YpOBHE cpeaHero obmiero oopasoBanms, coctabisgeT B 11 kmacce — 102 gaca (3
yaca B HEJICITIO).

Ot16op opraHu3alMoHHBIX (OPM, METOJIOB M CPEJCTB OOy4YeHUS OHOJIOTHH
OCYIIECTBISIETCSA C Y4ETOM CHEUM(PUKH ero COACp)KaHUsS M HaIMpPaBICHHOCTH Ha
IPOJOJDKEHNE OHMOJOTHYECKOTO 00pa3oBaHHMS B  OpraHU3alMAX CPEIHErO
po(eCCHOHAILHOTO U BHICIIET0 00pa30BaHUsI.

OO0s13aTeIbHBIM YCIIOBUEM TTPU 00YUCHUHM OMOJIOTHH Ha YIIIYOJIEHHOM YPOBHE
SBJIICTCSI TIPOBEJICHHUE JA0OPaTOPHBIX M IMPAKTHYECKUX paboT. Takxke ydactue
00y4JaroIuXxcss B BBIMOJTHCHUU MPOSKTHBIX M YYeOHO-HCCIICI0BATEIIbCKUX PadoT,
TEMaTUKa KOTOPBIX  OMNPENCISICTCS  YyYUTEJIeM Ha OCHOBE  HMMCIOIIMXCS
MaTePHATBHO-TEXHHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIIOBUH.



COJEPKAHUE OBYUYEHUA

11 KIIJACC

Tema 1. 3apokaeHue um pa3BUTHE JBOJIONMUOHHBIX NpeICTABJICHUN B
OnoJIoruu

OpomonmonHas Teopusi Y. [apBuna. Ilpennocbuiku BO3HUKHOBEHUS
napBuHHA3Ma. JKn3Hb 1 HayyHas nearenbHocTs Y. JlapBuHa.

JIBroxyiume cuiibl 3Bosronny BU10B 10 Y. JlapBUHY (BbICOKas MUHTEHCUBHOCTh
pPa3MHOXKEHHSI OpPraHM3MOB, HACJIEICTBEHHAs WM3MEHYMBOCTh, OOprOa 3a
CYILLIECTBOBAaHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmienne cuaTeTHdeckor Teopun sBomonuu (CTD). HedrpanbpHas
Teopusi  HBomtonMu. CoOBpeMEHHasi JBOJIOIMOHHAA  OuoJOorvs. 3HAYCHHE
ABOJTFOIIMOHHON T€OpHUH B POPMUPOBAHUU E€CTECTBEHHO-HAYUYHON KapTHHBI MUPA.

JdemMoHcTpanuu

[Toptpetsl: Apuctotens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kroswe, Y. lapsun, C. C. UerBepukos, 1. 1. lImansraysen, x. Xonaein, . K.
benses.

Tabmuubr u cxembl: «Cucrema >xuBoii mnpupoabl (mo K. Jlunuew)y,
«Jlectnunia xuBbIX cymectB (mo Jlamapky)», «Mexanuzm (HopmMupoBaHUS
NpUCTIOCOOJICHN Yy pacTeHuid W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapuipyta nyremectBus Y. lapsuna», «Haxonku Y. Japsunay, «@opmbl 60pbObI
3a cymectBoBaHuey», «llopoabl romybeit», «MHoroobpasue KyJlbTypHBIX (popm
KarmycTbD», «[lopopl JOManTHUX KUBOTHBIXY», «Cxema 00pa30BaHMsI HOBBIX BUJIOB
(mo Y. HapBuny)», «Cxema COOTHOIICHHUS JBIKYIIMX CHJI HBOJIOIUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUUECKON TEOPUH 3BOJIIOLIUNY.

Tema 2. MUKpPO3BOJIIOIHS U €€ pe3yJIbTaThl

[Tommynsinus Kak 3J€MEHTapHasi €UHULIA HBOIIOLMH. COBPEMEHHBIE METO/IbI
OLICHKM TE€HETUYECKOro pa3HOOOpa3usi M CTPYKTyphl mnonyisuuid. M3menenue
reHoOHJla TOMYJSUU KaK 3JIEMEHTApHOE SBOJIOLIMOHHOE SBJICHHE. 3aKOH
reHetuueckoro paBHoBecus Jx. Xapau, B. BaitnOepra.

DOneMeHTapHble (DAKTOpbl (IBMXKYIIHME CUJIBI) SBOJIOUMUA. MyTallMOHHBIH
npouecc. KomOunatuBHas u3MeHYUMBOCTh. [lpelid reHoB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHHS 4YacToT amieied B momyisuusax. OddexT
ocHOBarensi. JIpgexm Oymwvirounoco eopaviuwika. CHUdMCEHUe 2eHemuyecKo2o
pasnoobpazus: npudunsl u cireocmeus. llposenenue s3¢pgpexma opeiigha 2enos 8
bonvwux u  manelx  nonynayusx.  Murpauuu.  M3onsumMss  TOMYJISIITUN:
reorpaduueckas (MpocTpaHCTBEHHAs), OMoJIOrndyeckasi (penpoyKTUBHA).



EctecTBeHHBI 0OTOOp — HampaBisoOmui (QakTop 3BOMIONUUA. DOpPMBI
€CTECTBEHHOTO  OTOOpa:  JBWKYIIMM, CTaOWIM3UPYIONINI,  pa3pbIBAIOIINAN
(mm3pynTtuBHbIil). [lomoBoit orO0op. Bo3HMKHOBEHHE W HIBOJIOIUS COIMATBHOTO
NOBEJCHUS )KUBOTHBIX.

[IpucnocoOneHHOCTh  OpraHU3MOB  KaK  pe3yjibTaT  MHKPOIBOJIIOIUH.
Bo3nukHoBenue — mpucrnocoOieHudt y  opraHu3moB.  Apomopdo3bpl U
uanoanantanuu. [lpumepsl npucnocobieHuit y opraHu3MoB: MOP(OIOTrHYECKUE,
dbusnonornyeckue, - OMOXUMHUYECKUE,  ToBeAeHUeckre.  OTHOCUTENBHOCTD
IPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xputrepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpodBoJitoi. M3onsauus — kimoueBod ¢akrtop BupooOpazoBanus. Ilytu u
CIIOCOOBI BUJI000pa30BaHUS: aJIONaTPUUIECKOe (reorpaduueckoe),
CUMITATPUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOE) (momunonIM3aIus,
rudpuan3zanus). JIMTeabHOCTh IBOTIOIIMOHHBIX MPOILECCOB.

Mexanu3mbl (OpMHPOBaHUS OMOJIOTMYECKOTO pa3HOOOpa3usi.

Ponp sBONIOUMOHHON Oumoiormu B pa3pabOTKE HAYYHBIX METOJOB
coXpaHeHus1 OmopazHooOpazusi. MUKPOIBOJIOINUS U KOIBOJIIOIHUS MMAPA3UTOB U UX
x0351eB. MexaHu3mbl (POPMUPOBAHUSL YCTOMUYUBOCTU K AaHTUOMOTHKAM U CIOCOOBI
O0pBLOBI C HEH.

JdemMoHcTpanuu

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

Tabmuupl u cxembl: «MyTauuoHHass H3MEHYUMBOCTBY, «llomynsiroHHas
CTpYKTypa BHAa», «Cxema nposiBieHus 3akoHa Xapau—BalinOepray, «Buxyiue
CWJIBl ABOJIIOLUUNY, «DKOJOTMYECKas HM30JLMs MOMYJALHMA CeBaHCKOU (openmy,
«l'eorpaduueckass M30JSLUS  JTUCTBEHHUIIBI CHUOMPCKOM M JIMCTBEHHUIBI
naypckoin», «l[lonynsairOHHbBIE BOJHBI YUCIEHHOCTH XUIITHUKOB U XKEPTB», «Cxema
JIEUCTBUS E€CTECTBEHHOTO O0TOOpa», «®PopMbl OOpHOBI 3a CyIIECTBOBaHHE,
«agycrpranbuslii MenaHnu3mM», «JKuBble nuckonaeMmsie», «I[lokpoBHTENIBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaronias OKpacka KUBOTHBIX»,
«Dmuonornueckue amantanun», «lIpucrmocoOIEHHOCTh OPraHU3MOB M €&
OTHOCHUTENIbHOCTBY, «Kputepuu Buna», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupojiey», «Crnocobbl BuI000pa3zoBaHus», «leorpapuueckoe BUA00Opa3OBaHUE
TpEX BUIOB JIAHJBIIICH», «IDKOJIOTMYECKOE BHJI000pa30BaHHE BHJIOB CHHHUI,
«ITomumnounsr pactenuit», «KamyctHo-peneunslii ruOpumy.

O6GopynoBanue: repObapruu pacTeHUH, KOJUICKIIMH HACCKOMBIX, Uydelia IMTHI] U
3Bepeil C MpUMepaMu pa3IMYHBIX TPHUCTOCOOJICHUI, dYydesia NTHI[ W 3Bepei
pa3HBIX BHJOB, Tepbapuu pacTeHUN OMU3KUX BHJOB, OOpPa30BaBIIUXCS
Pa3IUYHBIMH CTIOCOOAMH.



JlabopaTtopnass paGora «BrisiBIeHHEe W3MEHUMBOCTH y 0cC00€i OJHOTO
BUJIA».

Jlabopatopnas  pabora  «llpucnocobnmenus  OpraHmMsMOB U UX
OTHOCHTEJIbHAS 11€JIECO00PA3HOCThY.

JlabopaTopnas pabora «CpaBHeHHE BHJIOB 10 MOP(POIOTUYECKOMY
KPUTEPHUION.

Tema 3. Makpo3BoJIIOLNS U €€ pPe3yJibTAThI

Mertoapl  u3ydeHHMs MakpoldBoioUuu. [laneoHTonornueckue = MeETOAbI
u3ydeHus 9Bojionuu. Ilepexomnsie  QopMbl U (PUIOTEHETHYECKHE  PSAJIbI
OpraHU3MOB.

buoreorpaduyeckue meTonasl u3ydeHus sBojtouuu. CpaBHeHue ¢GIopel U
dbayHbl MaTEpUKOB M OCTpOBOB. buoreorpaduueckue obnactu 3emiau. Bujapl-
SHAEMHUKHU U PEIIUKTHI.

OMOPHOJIOTUYECKHE U CPABHUTEIbHO-MOP(OIOTHUECKHE METObI HU3YUYECHHUS
sBONMIOIMHU. ['eHeTHuecKkue MeXaHU3Mbl 3BOJIIOLMM OHTOI€HE3a U MOSBICHUS
ABOJIIOIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  QHAJIOTHMYHBIE  OPraHbl.
PyaumenTtapubie  opraHbl M aTaBU3Mbl.  MOJEKyJISpHO-TEHETUYECKUE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJIbl  M3YyYEHUS  HBOJIIOLUU.
I'omonoruunsle reHbl. COBpeMEHHBIE METOAbl MOCTPOEHUS (UIOTEHETUYECKUX
JIePEBHEB.

XPpOMOCOMHBIE MYTallUX U HBOJIIOLUSI TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuia) 3BOJMOUUU. [Ipunyun cmensvt QyHKYuU.
HeobOpaTtumocTs 3BotonMH. ApanTuBHas panuauus. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLU Y.

JdemoHcTpanumn

[Toptpetsl: K. M. bap, A. O. Kosanesckuii, @. Mromnep, 3. ['ekkensb.

Tabmuubl U cxembl: «DUIOreHETHUECKUI PsII JOMAIN»), «APXEONTEPUKCY,
«3Bepo3yoObie  smepwl»,  «Creronedanby,  «Punmodute»y,  «CemeHHBIC
nanopoTHUKW», «buoreorpadguueckue 30HB 3eMian», «Jlpeii KOHTHHEHTOBY,
«Penuktey, «HauanpHble CcTaaud SMOPHUOHAIBLHOTO PA3BUTHUA TO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTrHYHbIE ¥ AaHAJOTHYHbIE OpraHbl», «PyIuMEHTH,
«ATaBU3MBI», «XPOMOCOMHBIE Ha0Opbl YEIOBEKA W IIMMMaH3e», «[JaBHbIE
HaMpaBIEHUS 3BOJTIOLUNY, «OO0II1e 3aKOHOMEPHOCTH 3BOTIOLIUN.

ObopynoBaHue: KOJUIEKIUH, TrepOapuu, MYJSKH HCKOMAEMbIX OCTaTKOB
OpraHu3MOB, MYJISIKU TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIUN HACEKOMBIX.

Tema 4. IIpoucxoxaenne u pa3BuTHe )KU3HU Ha 3emJie

Hayunple TUMOTE3bl TPOUCXOXKICHUS KU3HU Ha 3emie. AOuoreHes u
naHcnepMusi. JloHayyHble MPEACTABICHUS O 3apOXKJICHUM KU3HU (KpEeallMOHU3M).



I'Mnore3a NOCTOSSHHOTO CaMO3apOKICHUS )KU3HU U €€ onpoBepxkeHue onbiramu .
Penu, JI. Cnannanuanu, JI. [Tactepa. [IpoucxoxxaeHue sxu3Hu U aCTPOOHOIIOTHS.

OcHoOBHbIE JTaInbl HEOPraHU4EeCKOU 3BOJIKOLUH. IImanerapHas
(reojoruyeckas) SBOJIOIUSA. XHUMHYECKas OHBOMIONUSI. AOHOTCHHBIM CHHTE3
OopraHuuyeckux BemecTB W3 HeopraHnueckux. OmeiTr C. Mumiepa u I'. IOpu.
OO6pazoBanue mnonumMepoB u3 MoHoMepoB. KoamepBarnas rumnoreza A. .
Onapuna, runore3a nepBu4Horo oyiaboHa JIx. XomnaeiHa, reHeTuYecKasi TUIoTe3a
I'. Ménmnepa. PuGosumbl (T. Yek) um rumoresa «mupa PHK» V. TI'mnbepra.
dopMupoBaHrEe MEMOPAH U BOSHUKHOBEHHE MPOTOKIIETKH.

Ucropuss 3emuin u meroabl €€ wu3ydeHus. McKomaemble OpPraHUYEeCKHE
ocratku. ['eoxpoHonoruss u e€ wmeronbl. OTHOCUTENbHAsT H  aOCOJIOTHAS
reoxpoHosorus. ['eoxpoHosiornueckas mKaia: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.

Havanbubie sTanmbl opranuuyeckoi sBoitouud. llosiBieHHEe M HBOIIOIUS
NEPBBIX KJIETOK. DBOMIONUS MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOMIIEHKN KaK aHajor MEPBBIX Ha 3emiie COOOUIECTB.
CrpomaTonuTtsl. [IpokaprOThI U 3yKapUOTHI.

[TpoucxoxieHne 3yKapuoT (CUMOMOreHe3). DBOIIOIMOHHOE MMPOUCXOKACHHE
BUpYCOB. IIpouCXOXJeHME MHOTOKJIETOUYHBIX OpPraHu3MoB. BoO3HUKHOBEHHE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Tanbl SBOJIOLUMU BbICHIMX pacTeHUH. OCHOBHBIE apoMOP(O3bI
pactennii. Bpixony pacrenmii Ha cymry. llosiBieHHMe CHOpPOBBIX pAacTeHUM H
3aBoeBaHue uMHU cymu. CemeHHble pacTeHus. lIponcxokieHne UIBETKOBBIX
pacTeHU.

OcCHOBHBIE 3Tallbl 3BOJIIOLMHU KUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
AKUBOTHBIX. BeHnckas ¢ayna. KemMOpuiickuii B3pbIB — IOSIBIIEGHUE COBPEMEHHBIX
TunoB. [lepBbie XopA0BbIE KUBOTHBIE. JKHU3HB B BOJE. DBONIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwmid. [IponcxoxaeHrne MIIEKONUTAIOMIMX M
ntun. [lpuamun  kmoueBoro apomopdosza. OcBoeHue OECHO3BOHOYHBIMH U
N03BOHOYHBIMH >KUBOTHBIMU CYIIIH.

Pa3zButne xu3HM Ha 3emie MO 3paM U MEpUOJaM: apXel, MPOTEPO30il,
nmajgeo30i, Me3030M, KaifHo30#. OOmas  XapakTepucThKa KiIuMaTa W
reoJIornYecknx npoueccoB. llosBieHre MW pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrneoOpa3oBaHue: ero ycIoBUS U BIMSHHUE HA Ta30BbIi COCTaB aTMOC(EpHI.

MaccoBble BBIMUpPAHUS — 3KOJOTHUYECKHE KpHU3UCHI mpouuioro. [IpuuuHsl n
CIEACTBUS MacCOBbIX BbIMUpaHUl. COBPEMEHHBIM HKOJIOTMYECKUN KPHU3UC, €Tr0
ocobennoctu. [Ipobiema coxpanenus 6mopazHooOpas3us Ha 3emIie.

CoBpeMeHHas CUCTeMa OpraHMYecKkoro mupa. [IpuHIunbl KiaccupuKauu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

JdeMoHcTpanuu



[Toptpetsl: ®@. Penu, JI. Cnamnanuanuy, JI. Ilactep, . . Meunukos, A. .
Omnapumn, [Ix. Xongeln, I'. Ménnep, C. Muiep, I'. FOpu.

Tabmuier u cxemsl: «Cxema omnbita @. Penny», «Cxema onbita JI. [lactepa mo
U3YYEHUIO caMo3apokieHus xu3Hu», «Cxema ombita C. Mwuinepa, I'. FOpwn»,
«JTanbl  HEOPraHWYECKOW  3Bomouun»,  «l'eoxpoHosiorMyeckass  HIKajiay,
«HauanpHble 3Tanbl OpraHUYEcKoi 3BoIONMNY», «CXxemMa 00pa30BaHUS IYKAPUOT
nytéMm cumbOuoreHesa», «Cucrema >XuBOM mpupoab», «CTpoeHHEe BUPYCay,
«Apomopdo3bl  pactenHuit», «PuHnOGUTHY, «OTHOKIETOYHBIE BOAOPOCINY,
«MHoTrOoKIeTOUHbIE BOJOpOCHn», «Mxu», «llanoporHukm», «l'0J0CceMEHHbIE
pacteHus», «Opranbl IIBETKOBBIX pacTeHU», «(Cxema pa3BUTUSA >KUBOTHOIO
Mupa», «Apomopdosbl KUBOTHBIX», «lIpocteitmme», «KumeuHononocTHbey,
«lInockue YEPBUY, «UIEHUCTOHOTHEY, «PpI10BI», «3€MHOBOJIHBIEY,
«IIpecmbikaromuecs», «lltnnp», «Miekonuraromme», «Pa3Butue Xu3Hu B
apxeunckou spe», «Pa3BUTHE )KU3HU B IIPOTEPO30MCKON 3pe», «Pa3BUTHE )KU3HU B
[1aJIE030MCKOM 3pey, «Pa3BuTHe )KU3HU B ME3030MCKOMN 3pey, «Pa3BuTUe KU3HU B
KallHO30MCKOM 3pe», « COBpEMEHHAsI CUCTEMA OPTaHUYECKOrO MUPaY.

OGopynoBaHue: repOapuu pacTEHUM pa3IUYHBIX OTACJIOB, KOJUICKIIUU
HACEKOMBIX, BJIAXXHbIE IIpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJIJIEKIIUU
UTJIOKOXKHMX, CKEJIeThl TO3BOHOYHBIX JKMBOTHBIX, 4Yydesia NTUIl U 3BEpew,
KOJUIEKIIMM OKAMEHEJIOCTEM, ITOJE3HBIX HCKOMAEMBIX, MYJISKM OpPraHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryaabHas  JadoparopHas padora «MoaenupoBaHUE — OIBITOB
Munnepa—tOpu 1o n3y4eHno abMOreHHOr0 CHHTE3a OPraHUYEeCKUX COEIMHEHUI B
NEPBUYHON aTMOCchepe».

JlaGoparopHasi pabdora «/3ydeHue W ONMCAHUE HMCKOMAEMBIX OCTATKOB
JTPEBHUX OPTaHU3MOBY.

IIpakTnyeckas padora «M3yueHue OCOOEHHOCTEN CTPOEHUs pacTEHU
Pa3HBIX OTAEIIOBY.

IIpakTuyeckas padora «/3ydueHrne 0cCOOEHHOCTE CTPOCHHS MO3BOHOUYHBIX
KUBOTHBIX).

Tema S. [IpoucxoxkaeHue 4yeji0BeKa — AaHTPOINOIeHe3

Paznenel u 3anaun aHTpONOIOTMU. METOIBI aHTPOIIOJIOT U H.

CraHoBiieHHE TPEACTaBICHUN O MPOUCXOXKICHUM 4YeJIOBeKa. PelnuruosHeie
B033peHUsl. COBPEMEHHBIE HAyYHbIE TEOPUHU.

CX0ACTBO YenoBeka ¢ KUBOTHBIMU. CHCTEMAaTHYECKOE MOJI0KEHNE YEIOBEKA.
CBugeTenbCcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMU:  CPaBHUTEIBHO-
MOP(OJIOTHIECKHE, AMOPHOJIOTHYECKHE, (bH3H0JIOT0-0MOXUMHUYECKHE,
noBeJeHYeckre. OTINYKs 4eloBeKa OT )KUBOTHBIX. [IpAMOX0XAeHUE U KOMILIEKC



CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJIOBHOrO MO3ra U BTOPOM CUTHAJIBHOU
CHCTEMBI.

JBuxyiue cuiibl ((pakTopbl) aHTPOIIOTEHE3a: OMOJIOTMYECKHUE, COIHAIIbHBIC.
CooTHolIeHUE OMOJIOTUYECKUX U COLIMATIBHBIX (PAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaJuM aHTporioreHe3a. PanHue dYenoBekooOpa3Hbie 00€3bSHBI
(POKOHCYJIBI) ¥ paHHHUE MOHTH/IBI — OOIINE MPEIKHU YeJT0BEKOOOpa3HbIX 00€3bsH U
Mo/ieid. ABCTpaJONUTEKH — ABYHOTHE NMPEAKU JroAeh. UenoBeK yMenblil, MepBbIe
V3TOTOBJICHUA OpyAud Tpyaa. UesroBeKk NpsSAMOXOISIIMA U MEPBBIA BBIXOJ JIOACH
3a mnpenensl  Adpuku. YemoBek reipenpOeprckuii  —  oOHmMHA  TIPEIOK
HEaHJIEpTaJIbCKOr0 YEJIOBEKA M 4YeJIOBEKa pa3yMHOro. YenoBeKk HEaHIEpPTalbCKUI
KaK BHUJ JIOJIEd XOJOJHOrO KiumaTa. YelnoBeK pa3yMHBI COBPEMEHHOTO THIIA,
JICHUCOBCKUU YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a TmpenenamMu Adpuxu.
[TanieoreneTrka u najeoreHOMUKA.

DBOJIOLNST COBPEMEHHOr0 yenoBeka. EcTecTBeHHBbI OTOOp B MOMYJISIMSIX
yejoBeka. MyTalMoHHBIM Tiporiecc U mojuMmopdusM. [lomymnsiroHHBIE BOJIHBI,
npeiid reHoB, murpanus U «dPpGhekT ocHOBaTENs» B MOMYJSLMIX COBPEMEHHOTO
YEJIOBEKA.

UYenoseueckue pacel. IloHaTne o0 pace. bonplune packl: €BpONEOUIHAs
(eBpasmiickasi),  aBCTpajo-HETpoujHas  (9KBaTOpHajbHAas),  MOHTOJOWJIHAS
(a3uarcko-amepuKkaHcKkas). Bpems M myTH paccelieHHs 4YelioBeKa IO IIIaHeTe.
EnuacTtBO  uyenoBeweckux  pac. HayuHas  HECOCTOATENBHOCTH — pacu3Ma.
[IpucnocoOeHHOCTh YeoBEKa K Pa3HbIM YCIOBHUSIM OKPYKAIOLIEH CpEeJbl.
Bnusgaue reorpaduyeckoil cpeapl U Jpeiipa reHOB Ha MOPQOJOrUI0 U
(pU3HOJIOTHIO YEIOBEKA.

MexaucuuiuinHapHble  MeToabl B (usnueckodl  (OMOJIOTHUYECKOH)
AHTPOIIOJIOTUHU.  ODBOJIIOLIMOHHAS ~ AHTPONOJIOTHS W MAJCOAHTPOINOJIOTHS
YEJIOBEUECKUX TMOMYJSANUN. bruoconuanbHble UCCAEIOBAHUS MPUPOJBI YEIOBEKA.
HccnenoBanne KOIBOTIONNUNA OHOIOTHYECKOTO M COIMATBLHOTO B YEIIOBEKE.

JdemoHcTpanumn

[Toptpetsr: Y. lapsun, JI. Jluku, . . Porunckui, M. M. I'epacumos.

Tabnuipl U cxeMbl: « MEeTo/Ibl aHTPOTOJIOTUNY, «I OJJOBHOM MO3I YEJIOBEKa,
«YenoBekooOpa3Hbie 00€3bIHBD», «CKENeT 4YelOBeKa M CKEJEeT IIUMIIAH3ey,
«PyIMMEHTBI U aTaBU3MbDY, «JIBUXKYIIME CUIIBI aHTPOIIOTEHE3A», « DBOJIFOIIUOHHOE
JIpEeBO  4YeJNOBEKa», «ABcTpajtonutek», «YenoBek ymenblid», «YenoBek
MPAMOXOAIININY, «J/leHncoBCckuil yenoBek» «Heanaepranbupny, « KpoMaHbOHIBDY,
«IIpenku yenoBekay, «ITarnbl 3BOJTIOLNHU YEJIOBEKa», «Packl 4eloBeKay.

OGopynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, IPEAMETOB MaTepHaIbHOU
KyJIbTYphl ~TPEIKOB 4eloBeKa, penpoAykiuu (dororpaduu) KapTUH C
MUGDOJIOTUIECKUMU U OUOJEHCKUMH CIOKETaMH TPOMCXOKICHUSI UEIOBEKa,



doTorpadumu HaXOIOK UCKOITAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKa, MOIEIb
yepena 4ejloBEeKa M 4epena IIMMIIAH3€, MOJIEIb KHUCTU YEJIIOBEKa M KHUCTHU
IMMIIaH3€, MOJICNIM TOPCa IPEAKOB YEJI0BEKa.

JlabopaTopHasi padora «l3yueHue OCOOCHHOCTEH CTPOCHHS CKeleTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXO0XKIACHUEM.

IIpakTnueckas padora «/3yueHue sKOJOrMUECKUX aJanTaluil 4eJT0BEKay.

Tema 6. Dkojorusi — Hayka 0 B3aUMOOTHOIIECHHUSX OPraHU3MOB WU
HAIOPraHU3MEHHBIX CHCTEM € OKPY/Kalle cpeaou

3apoxkaeHue u paszButue skonoruu B Tpyaax A. I'ymbonsara, K. @. Pynbe,
H. A. CesepuoBa, 2. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3ampauu
9K0J0THH. CBSI3b 3KOJIOTUU C APYTUMHU HayKaMHU.

Mertoasl sxosioruu. IlosieBeie HaOMOACHUS. DKCIEPUMEHTHI B SKOJOTHH:
npupoJiHbie W JjabopaTopHbie. MojenupoBaHue B OIKOJOTHMH. MOHHUTOPUHT
OKPY>KaroIIel Cpeibl: JIOKAIbHBIN, peTHOHATIbHBINA U II100aTbHBIN.

3HaYeHUE DOKOJIOTMYECKMX 3HAHMM Ui YEJIOBEKa. DKOJOTHYECKOE
MHUPOBO33PEHUE KaK OCHOBA CBSI3€H 4YeENOBEYECTBA € Npupoaoi. @opMupoBaHUE
3KOJIOTUYECKOM KYJbTYPbI U SKOJIOTHYECKOW TPAMOTHOCTH HACEJICHUS.

JdemMoHcTpanuu

[Toptpetsl: A. I'ym6oapar, K. ®@. Pynse, H. A. CeBepuos, J. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuupbl u cxeMsl: «Pa3gensl sxomorun», «MeToanl 3kojorum», «Cxema
MOHHUTOPHHTA OKPYKAIOIIEH CPEIIbI».

JlaGopaTopHas padora «3yueHne METOJIOB JKOJIOTUYECKUX
VCCIICIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUSA

DKoJloruyeckue (PaKTopbl U 3aKOHOMEPHOCTH HX aencTBus. Kiiaccupukanus
IKOJIOTHYECKUX (DaKTOPOB: aOMOTHUYECKHE, OMOTHYECKHUE, aHTpororeHHbIe. O0mume
3aKOHOMEPHOCTH AEUCTBUS 3KoJorudeckux ¢akropos. IIpaBuno munumyma (K.
npenrens, 0. JIubux). TonepaHTHOCTh. DBpPHOMOHTHBIE M CTEHOOMOHTHBIE
OPTraHU3MBI.

AbGuotnueckue ¢aktopel. CBeT Kak 3Kosorumdeckuii (daktop. JleiicTBue
pPa3HBIX YYaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. JKOJOTMYECKHUE TPYMIIbI
pacTeHMil W JKMBOTHBIX [0 OTHOILICHWIO K cBeTy. CurHaibHasi pojib CBeTa.
doTonepruoau3M.

Temmnepatypa kak skosoruueckuii ¢daktop. JleiictBue Temmeparypsl Ha
opranu3Msbl. [ToiKUIIOTEPMHBIE U TOMOMOTEPMHBIE OPTAaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.



Brnaxxnocts kak skonormdeckuii daktop. I[lpucmocobneHuss pacTteHud K
nojepKaHuio BoAgHoro Oananca. Knaccuduxarus pacTeHUH MO OTHOLIECHUIO K
Bojie. [IpucnocoOneHus >KMBOTHBIX K M3MEHEHHUIO BOJHOTO PEXKUMA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3]yILHAs, MOYBEHHAs,
rIyOMHHAasT ~ TOANOYBEHHAs, BHYTpUOpPraHu3MeHHas.  DU3HKO-XUMUYECKUE
0COOEHHOCTH cpell oOuTaHusi opraHu3moB. [IpucnocoOieHusi OpraHu3MOB K
KU3HU B Pa3HbIX Cpeaax.

buonornueckue putMmbl. BHemHue u BHyTpeHHUE puUTMBL. CyTOUHBIE U
roJinyHbie pUTMBL. [IpHCIOCOOIEHHOCT, OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCJIOBUH KU3HMU.

XKuznennsie @opmbl opranuzMoB. lloHsiTue o KuU3HEHHOW Qopme.
XKuznenusie popMbl pacTeHUM: AePEBbs, KYCTAPHUKHU, KYCTAPHUYKHU, MHOTOJIETHUE
TpaBbl, OJHOJICTHHUE TpaBbl. JKu3HEHHbIE (OPMBI KUBOTHBIX: THUJIPOOMOHTHI,
re0OMOHTHI, a9POOHOHTEI. OCOOCHHOCTH CTPOCHHS U 00pasa >KU3HH.

buornyeckue (bakTopBHI. Buner OMOTHUYECKHUX B3aUMOJICHCTBUM:
KOHKYPEHIIHS, XUIIIHUYECTBO, cMMOM03 U ero (opmsl. [lapasutusm, koomnepanus,
MYTYyalau3M, KOMMEHCaIU3M (KBapTUPAHTCTBO, HaxjaeOHn4uecTBo). Hetpoduueckue
B3auMoJeicTBUs  (Tommueckue, (opudeckue, adpudeckue). 3HAUYCHUE
OMOTMYECKUX B3aUMOJCUCTBUN [UIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpeie
oOutanus. [I[pyHIUT KOHKYPEHTHOTO UCKIIOYEHUS.

JdemoHcTpanumn

Tabmuupl 1 cxembl: «JKoJorudyeckue Qaxtopb», «CBETOBOM CHEKTP»,
«IKOJOTMYECKUE TPYMIbl )KMBOTHBIX MO OTHOILIEHUIO K CBETY», «TerIoKpOBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >KMBOTHBIE», «DHU3MOJOTMYECKUE aJanTaluu
KUBOTHBIX», «Cpenpl o0OWTaHUS OpPraHu3MOBY», «bBHUOJOTHUECKHUE PUTMbBDY,
«Kuznennole  Qopmbl  pacteHuit», <« Ku3HeHHble  (OPMBI  KHUBOTHBIXY,
«IJKocucTeMa MHUPOKOIMCTBEHHOTO Jieca», « IKOCHCTEMA XBOMHOrO jecay, «llenu
nuTaHusy», «XuiHuuectBoy, «llapazutuzm», «KoukypeHuus», «CumMOno3y,
«KommeHcanuzmy».

O6GopynoBanue: repbapuud pPacTEHWH W IKUBOTHBIX, MPHUCIOCOOJICHHBIX K
BIUSHUIO PA3JUYHBIX OSKOJOTUYECKUX (PAKTOPOB, TrepOapuu CBETOTIOOUBBIX,
TEHETIOOMBBIX W TEHEBBIHOCIIMBBIX PACTEHUH, CBETOJIOOMBBIE, TEHEIIOOUBBIE U
TEHEBBIHOCIIMBBIC KOMHATHBIE PACTCHHUSI, TepOapuu M KOJUICKIINH TETUIOIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTUIl U 3Bepei, repOapuu
pacTeHul, OTHOCSMMXCS K rurpoduraM, Kcepopurtam, Me30puTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYIIN, KOJJIEKIIMHA >KUBOTHBIX, OOUTAIOIMINX B Pa3HBIX cpelax,
repOapu M KOJUICKIIMM PACTEHUHW M IKUBOTHBIX, OOJIAIAIOMIUX YepTaMu
IOPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCJIOBHMH JKU3HU, Trepbapuu u



KOJJICKIMU PACTEHUN M KUBOTHBIX PA3JIUUHBIX KU3HEHHBIX (OPM, KOJUIEKIHH
KUBOTHBIX, YYaCTBYIOILUX B PA3JIUYHBIX OMOTUYECKUX B3aUMOJICHCTBUSX.

JlabopaTtopnass pabora «BrbisiBieHHe MPUCTIOCOONICHU OpPraHU3MOB K
BIIUSTHUIO CBETAY.

JlabopaTtopnas pabora «BrbisiBieHHE MNPUCTIOCOONICHU OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPBD).

JlabopaTopHasi padora «AHATOMHYECKHME OCOOCHHOCTH pACTCHUH U3
Pa3HbBIX MECT OOMTAHUS.

Tema 8. Ikos10rust BUA0B U NONMYJISIIM A

OKOJIOTUYECKHE  XapaKTEPUCTUKHU NOMYJIALINH. [Honmynsius KaK
ouonornyeckas cucrema. Poiab HEOTHOPOAHOCTU cpeibl, GU3NUECKUX 0apbepoB U
0coOeHHOCTe OMOoJIOruK BUAOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYpHI
nonysanuii. OCHOBHBIE TIOKAa3aTENM MOMYJSALMU: YHUCIEHHOCTh, IUIOTHOCT,
BO3pacTHAasi W TMOJIOBasg CTPYKTypa, pOKIAAEMOCTb, IPUPOCT, TEMII pOCTa,
CMEPTHOCTb, MUTPALUSL.

DKkosornyeckass CTpykrypa nomyssiguu. OIeHKa YUCIEHHOCTH MOIYJISLIHM.
JIlnHamMuyKa MOMysAUUU U €€ peryisanusa. bHoTHYecKUM NOTEHIMA IOIYJIALNH.
MopaenupoBaHue IMHAMHUKHU NMOMYIsuud. KpuBble pocTa YMCIEHHOCTH MOIYJISIUN.
KpuBble BbDKMBaHUA. Perynsuus 4YMCIEHHOCTH MNONYJSALMNA: poJib (PAKTOpOB,
3aBUCSLIMX U HE 3aBUCSAUIMX OT MIIOTHOCTH. DKOJIOTHYECKUE CTpaTeruu BUI0B (I- u
K-cTpaterun).

[lonsitue 00 »Konormueckoil Humie Buaa. MecrooOutanue. MHoromepHas
Mozenb skojnorndeckon Humm JIx.M. XarumHcona. Pa3zmepbl skosiormueckon
Humy. [loTeHnmanpHas u pean3oBaHHAs HULIM.

Bun kak cucrema nomynsauuid. Apeansl BHIOB. BHABI M MX JKA3HEHHBIC
CTpaTernuu. JKOJOTUYECKNE YKBUBAJICHTHI.

3aKOHOMEpPHOCTH IMOBEAEHUS M MUIPALMA KUBOTHBIX. buosornueckue
VMHBA3WH YyKEPOJIHBIX BUIOB.

JdemoHcTpanumn

[Toptper: Jx. Y. XaTunHCOH.

Tabmuubl W cxeMbl: «OKOJOTMYECKUE XAPAaKTEPUCTUKH MHOMYJISLUNY,
«lIpocTpaHcTBEeHHass  CTpyKTypa  nonyisuum», «Bo3pacTHble  NHpaMHIbI
nonmyisiuun», «CKOpOCTh — 3aceleHUs] TMOBEPXHOCTH 3€MJIM  Pa3IMYHBIMH
opranu3zmamMmny, «Mojenb 3kosiorndeckor Huimu [[x. M. Xatuunconay.

O6opynoBanue: repbapuu pacTeHHM, KOJUICKIIMH KUBOTHBIX.

Jlabopatopnas  padora  «[lpucnocoOnenust ceMsH  pacTeHHH K
PacCeICHUION.

Tema 9. Jxos10rus cood1EecTB. IKOTOTHUECCKHE CHCTEMBI.



CooOmiectBa opraHu3MoB. buorieHo3 u ero crpykrypa. CBs3UM MEXKIy
OpraHu3MaMH B OUOIIEHO3E.

Oxocucrema kak oTkpbiTas cuctema (A. JIx. Tencnu). OyHKIIMOHAIbHBIC
OJIOKM OpPraHW3MOB B DJKOCHUCTEME: MPOIYIEHThl, KOHCYMEHTBI, PEIYyIIECHTHI.
Tpoduueckue ypouu. Tpoduyeckue uenu u cetu. AOUOTHYECKHUE OJIOKH
skocucteM. [1ouBsl U Wbl B AKOCUCTEMaX. KpyroBopoT BEHIECTB U MOTOK SHEPTUU
B DKOCHUCTEME.

OcHOBHBIE  TIOKa3aTenu  JKOCUCTEeMbl. buomacca u  mpomyKIus.
DKOJIOTUYECKHE MUPAMUJIBI YhCel, OMOMAaCChl M DHEPTUU.

HHunamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HampaBieHnHbsle 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykieccuu. [lepBuuHbie U
BTOPUYHBIC CYKIIECCHM W WX TPUYUHBL. AHTPOIIOTCHHBIC BO3JCHCTBUSA Ha
cykneccun. Kimmmakcaoe coo0rmiectBo. bropaznooOpasue u moiHOTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpupoHbIe YKOCUCTEMBI. JKOocUCmeMbl 03€p U peK. IKocucmemovl Mopeu u
oKeano8. Ixocucmemvl MYHOP, J1eCO8, Cmenell, nyCmbitb.

AHTpPOTIOT€HHBIE HIKOCUCTEMBI. Arpo3’kocucTtema. ArpoueHos3. Paznuuus
MEX Ty aHTPOITOTCHHBIMU U TTPUPOTHBIMHA SKOCHCTEMaMH.

Ypb6oskocuctembl. OCHOBHBIE KOMITOHEHTHI ypOodskocucteM. [opojckas
dbraopa u dayna. CunanTponuszauusi Topojickod QayHsl. buonornyeckoe u
X035THCTBEHHOE 3HAYEHNE arpPOIKOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICUCTBHI OPTaHU3MOB B
aKocucTemMax. Ponb kackadno2o 3gpghexkma u 8uU008-30UPUKAMOPOS (KIH0Ueablx
8U008) 8 pyHuKkyuoHuposanuu skocucmem. IlepeHOC PHEPTUN U BEIIECTB MEXKIY
CMEXKHBIMU 3KOCUCTEMaMHU. Y CTOMYMBOCTh OPraHU3MOB, OMYJISIUN U 3KOCUCTEM
B YCIIOBUSX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3JICHCTBUM.

Mexanuzmwi 8030eliCmaus] 3aepA3HeHUU pPA3HbIX Munos Ha
CcyOOp2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl ~ 9KOJIO2UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20 — B030€UCEUs.
MeTomo10rus MOHUTOPUHTA €CTECTBEHHBIX U AHTPOITOTCHHBIX YKOCUCTEM.

JdemMoHcTpanuu
[Toptper: A. JIx. Tencin.
Tabmumpt  u cxembl:  «CTpykTypa  OHoueHo3a»,  «JDKocHcTeMa

IIMPOKOJIUCTBEHHOTO JIeca», «DKOCUCTEMAa XBOMHOrO jeca», «DyHKIMOHAJIbHbBIE
TPYIIBl OPTraHU3MOB B 3KOcUCTEME», «KpyroBOpOT BEIIECTB B 3KOCHCTEMEY,
«llenn nutanus (MacTOMIIHAS, JETPUTHAS)», « IKOJIOTHIECKAS TUPAMUIA YHCEID,
«IJKojoruyeckas mupamuia OMOMacChly, «IKOJIOTHYECKass MUPAMUTA SHEPTUNY,
«O6pazoBanue 6onoTa», «llepBuunas cykueccus», «BoccTaHOBIEHUE Jieca MOCe



noxkapa», «JKocucreMa o3epa», «ArpoueHos», «KpyroBopor BemiecTB U IMOTOK
SHEPruM B arpoueHosey, «lIpumepsr ypoosKocucTem».

O6opynoBanue: repbapuu pacTeHUM, KOJUICKIIUHM HACEKOMBIX, Uydelia MTUIl U
3Bepeit, repbapuu KylIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIEINb
9KOCUCTEMBI.

IIpakTnyeckas padora «/3ydenue u onucanue ypo0sKOCUCTEMBI.

Jlabopatopuas padora «l3ydyeHue pazHooOpa3us MEJIKUX ITOUYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX HIKOCUCTEMAX).

IKeKypeHusi «IKCKypcHsl B TUIIMYHBIN OuoreoneHo3 (B AyOpaBy, Oepe3HSsK,
€JIbHUK, HA CyXO/I0JIbHBIN MM TOMMEHHBIH JIyT, 03€p0, O0I0TO)».

IKCKypeHust «IDKCKypcHsl B arpodKocucTeMy (Ha MOJe WM B TEIUIMYHOE
XO3SIHCTBO)Y.

Tema 10. buocdepa — riodanbHas 3KocUCTEMA

buochepa — oOmennanerapHas o0ojgouka 3eMJIM, TJI€ CYUIECTBYET WIH
CyllleCTBOBaja XU3Hb. Pa3BuTue mpeacTaBieHuil o ouocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepnanckoro o 6mocdepe. Ob6nactu ouocdepsl u e€ coctan. JKupoe
BEUIECTBO OUOC(hEephl U €ro PyHKIMH.

3aKOHOMEpPHOCTH cyuiecTBoBaHusl ouocheprl. OcobenHoctu 6uocheprl Kak
rJ100aJIbHOM 3KOCUCTEMBI. JJuHamMHuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BELIECTB U OMOre0OXMMHYECKUE LUKIIbI (YIiiepoaa, a30oTa). PUTMHUUHOCTh sIBIEHUN
B Ouocdepe.

3onanbHOCTh Ouocdepsl. [lonarue o Oumome. OCHOBHBIE OHOMBI CYIIM:
TYHJIpa, XBOMHbIE JIeCca, CMEIIaHHbIE U IIUPOKOJIMCTBEHHBIE JIeca, CTENH, CABAHHBI,
NyCTBIHU, TPOIIMYECKHE JIECA, BICOKOTOPhs. KiinMar, pacTUTENbHbBINA U 5KUBOTHBIN
MUp OMOMOB CYIIH.

CrpykTypa 1 (hyHKLHSI )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOI0O MOTEHIMAaNa 1
o6uochepHbIx QyHKINHA.

JdemoHcTpanun

[Toptpetsl: B. W. Bepnaackuii, 3. 3rocc.

Tabmuel u cxemsl: «I'eocthepsl 3emnn», «KpyroBopoT azora B MPUPOACH,
«KpyroBopotr yriaepoaa B mpupojne», «KpyroBopoT kuciopoaa B NpPUPOACY,
«KpyroBopoT Bozbl B mpupoae», «OcHOBHbIE OUOMBI cymny, «Knumatuueckue
nosica 3emnu», «Tynapa», «Taiira», «CMemanusiil jecy, «lInpokoancTBeHHBII
aec», «Crenby, «CaBanHay, «IIycThIHDY, « TpONIUUECKUM JIECH.

ObopynoBanue: repbapun pacTeHUi pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YesioBeKk U OKpy:Ka0IIaf cpeaa

DKOJIOTMYeCKHe KpU3HChI M HUX MpUuMHbL. BosneiicTBue uyenoBeka Ha
o6uocdepy. 3arpszHeHue BO3AYIIHOW cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHHUE



BOJHOM cpenpl. OxpaHa BOJHBIX pecypcoB. Paspymenue mnouBsl. Oxpana
OYBEHHBIX pecypcoB. MI3MeHeHue KiinMara.

AHTpPONIOTEHHOE BO3JICMCTBUE HA PACTUTENbHBIM M KUBOTHBIA Mup. OxpaHa
PACTUTENBHOTO M KUBOTHOTO MHpa. OCHOBHBIE MPUHIUIIBI OXPAHbl MPHUPOJIBIL.
Kpacubie xuHuru. OcobGo oxpansiembie mnpupoanbie Tepputopun (OOIIT).
boranuveckue cajpl ¥ 300JI0TMYECKUE TTAPKH.

OCHOBHBIE TPHUHIMIBI YCTOMYMBOTO PA3BUTHUS YEJIOBEYECTBA W TMPHUPO/IBI.
PanyionansHOe  NpPUPOAOINONIB30BAHUE W COXpaHEHUE  OHOJOTUYECKOIO
pazHooOpasust 3emun. OOIIME 3aKOHOMEPHOCTH TJI00ATBHBIX 3KOJIOTHMYECKHX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €r0 BEPOATHBIE TTOCIIEICTBUS.

Pa3Butne MeETOJOB MOHUTOPHMHIA Pa3BUTHS ONACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle ucciedo8anus nepexooa K pecypcocbepezaioujei U
KOHKYDEeHmOocnocooHou snepeemuxe. buonocuuecrkoe pasnoobpasue u buopecypcoi.
Hayuonanouvie ungopmayuonnvie cucmemsl, obecneyugarowue O00CmMyn K
ungopmayuu no COCMOAHUIO OMOENbHLIX 68U008 U dKkocucmem. (OcHogbl
IKopeadbunumayuu dKocucmem U cnocooos 00pvObl ¢  OUONOBPEHCOCHUIMU.
Pexoncmpyxyusa mopckux u HazemHvIx IKOCUCTEM.

JdemMoHcTpanuu

Tabmuubl W cxembl:  «3arpsisHeHUE  aTMocepbl»,  «3arps3HeHUe
ruapocepbl», «3arpsizHeHre TnouBb», «llapHukoBbId 3PdexT», «Ocobo
OXpaHsieMble PUPOTHBIC TEPPUTOPHUI», «MOAETH YIPABIIEMOTO MUPA.

O6GopynoBanue: ¢Gororpaduu OXpaHsSEMbIX PACTeHUN U KUBOTHBIX KpacHoi
kHuru Poccuiickorn @enepanuu, KpacHol KHUTH pervoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
BHOJIOTUHN HA YPOBHE CPEJHEI'O OBILIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycraHaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHUS
OoOy4YaromIMMHUCS TPOrpaMM CpelHero ooOimero o0pa3oBaHUs: JUYHOCTHBIE,
METaIrpeIMETHbIE U NPEIMETHBIE.

B cTpykType TMYHOCTHBIX PEe3yJIbTATOB OCBOEHUS MPOTPaMMBbI 110 OHOJIOTUU
BBIJIEJICHBI CIEAYIONINE COCTABIISIONIME: OCO3HAHNE O0YYaIOIMMHUCS POCCUMCKOM
I'PaKIaHCKON UJIEHTUYHOCTU — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CAMOONpENETEHUI0, Hamuyue Momusayuu K OOy4deHHI0  OuOOoruw,
yeneHanpagienHoe passumiue BHYTPEHHUX YOEKIEHUN JHMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPAIAUIMI pPa3BUTHSA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIINXCS PYKOBOJICTBOBATLCS B CBOEH
JESATETbHOCTU 1IEHHOCTHO-CMBICIIOBEIMU ~ YCTAaHOBKAMH, MPHUCYIIUMH CHCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUsl, Haluyue  HNPABOCO3HAHUS  DKOJOTUYECKOU
KYJIbTYPbI, CHOCOOHOCMU CMAUMb UEIN U CTPOUTh )KU3HEHHBIE TUIAHBI.

JIngyHOCTHBIE PE3yJIbTaThl OCBOCHMS IIPOTPaAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B EIMHCTBE YYEOHOM U BOCIHUTATEIHHON JEATEIIBHOCTH B COOTBETCTBUU C
TPaAUIIMOHHBIMU POCCUMCKUMH COLUOKYIBTYPHBIMH, HCTOPUYECKUMHU U JyXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMU, MPUHSATHIMU B OOILECTBE MPaBWIAMU U HOPMaMH
MOBEJICHUSI W CIOCOOCTBYIOT TIpolleccaM CaMOIO3HAHMS, CaMOBOCIHMTAHUS W
CaMOpa3BUTHUS, PAa3BUTHUSI BHYTPEHHEH TMO3UIMU JIMYHOCTHU, NATPUOTH3MA U
YBAXEHUSI K 3aKOHY M MPABOIMOPSIKY, YEIOBEKY TPyJa U CTApLIEMYy MOKOJICHHIO,
B3aUMHOI'O0 YBa)KECHHS, OEpPEKHOrO0 OTHOIIEHUS K KYJIbTYpHOMY HACIECIAUIO0 U
TpaauLUsIM MHOTOHAaUMOHAJIbHOrO Hapoaa Poccuiickonr @enepanuun, npupone u
OKpYKarolIen cpeie.

JImdHOCTHBIE pE3yJdbTaThl OCBOCHHS Yy4yeOHoro mpenmera «buomorus
JOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCsl PyKOBOJACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIE€HHOCTHBIX
OpUCHTAllUW, TO3UTHBHBIX BHYTPEHHUX  YOEXKICHHI, COOTBETCTBYIOIIHNX
TPAAUIMOHHBIM LIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIMPEHUE MKU3ZHEHHOIO
OMbITa U OMbITA ACSATEILHOCTH B MPOILIECCE peaiu3allid OCHOBHBIX HAINpaBICHUN
BOCITUTATENIbHOU JIEATEIIbHOCTH, B TOM YHCJI€ B YACTH:

1) rpaIaHCKOr0 BOCIIMTAHUS

c(hOpPMHPOBAHHOCTh TPAKIAHCKON MO3UIINKA 00YUYaOIIETOCs KaK aKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUNMCKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTHTYIIMOHHBIX TpaB W OOSI3aHHOCTEH, YBa)KCHUE
3aKOHa U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKON MAESATEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU YUeOHBIX W TO3HABATEIBHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OTPEENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUI0 K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€,

YMEHHE YYUTHIBATH B CBOUX JEHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMO/JICHCTBUS JIIOJIEH C Pa3HBIMHU YOSKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMH U
COLIMAJIbHBIM IOJI0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TPOLIECCE COBMECTHOI'O BBIIOJIHEHHUS
yueOHBIX, T[IO3HABATEJIbHBIX U HCCIEIOBATEIbCKUX 3a/1a4, YBaXKUTEJIHHOTO
OTHOIIEHUS! K MHEHHUIO ONIOHEHTOB TMpU OOCYXKJACHUH CIOPHBIX BOIPOCOB
OMOJIOrMYECKOT0 COJIEpKaHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJOHTEPCKOM JEATEILHOCTH;

2) IATPUOTHYECKOT0 BOCTIUTAHUSA:

c(hopMUPOBAHHOCTH POCCUNCKOU TpaXXTaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MAa, YBOXKEHHUSI K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTU IE€pe.l
Ponunon, ropmoctu 3a cBOWM Kpad, CBOXO PoauHy, CBOM A3BIK M KYJIBTYDY,
MPOIILJIOE ¥ HACTOSIIee MHOTOHAIIMOHAILHOTO Hapoda Poccuu;

[IEHHOCTHOE OTHOIIIEHHUE K MPUPOJTHOMY HACJIEAUIO U MaMSTHUKAM TPUPO/IBI,
JTOCTHXEeHUsAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIIE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKMX YYEHBIX B CTAaHOBJICHUE U
pa3BuTHe OWUOJOTUM, TOHUMAHUS 3HAYCHUST OWOJOTMHU B TO3HAHUU 3aKOHOB
IPUPO/JIbI, B KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIIECTBA;

ujeiiHas yOeKIEHHOCTb, TOTOBHOCTh K CIIy>)KeHHIO M 3auute OtedecTsa,
OTBETCTBEHHOCTh 3a €T0 CyAbOY;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAaHUE TYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEICHNS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAllMI0 W MPUHUMATh OCO3HAHHBIEC PELICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYHBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJAHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'0 TMPHUHATHS LEHHOCTEM CEMEUHOM JKWU3HU B COOTBETCTBUH C
TpaauiusIMHi Hapo10B Poccuu;

4) 3¢TeTHYECKOro BOCIIMTAHUSA:

ACTETHYECKOE OTHOIIECHHWE K MHUPY, BKIIOYAs 3CTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOT0 TBOPUECTBA, CIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIIECHU;

MOHUMAaHHE SMOIIMOHAIBHOTO BO3/ICUCTBUSA )KUBOM MPUPOJIbI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMJICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOW JTIMYHOCTH;

5) ¢pusznueckoro BocnuTaHus, GOPMHUPOBAHMSA KYJIbTYPHI 310POBbS W
3MOLMOHAJIBLHOTO 0JIArONOJIYyYHS:

NOHUMaHUE W peaju3anus 3J0pOBOTO U 0€30MacHOro o0pasza KU3HH
(3mopoBOo€  TUTaHWE, COONIOJIEHWE TUTMEHWYECKUX TPaBWJI U HOPM,
cOalaHCUPOBAHHBIM pEXUM 3aHATUA W OTHAbIXa, pEryjspHas Qu3nyeckKas
AKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHUS K
coOCTBEHHOMY (DM3HUECKOMY U TICUXHMUYECKOMY 3/I0pPOBbIO;

MOHUMaHUE IIEHHOCTH TMPaBUJ HWHIUBUIYAIbHOTO U  KOJJIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYaIUsX, YTPOXKAIOIIMUX 3/I0POBbIO U KU3HU JIIOACH;

OCO3HAHME TOCJICICTBUI W HEMPHUATHUS BPEIHBIX MPUBBLIUCK (YMOTpeOIeHuUs
AJIKOT0JIs1, HAPKOTUKOB, KYPEHUS );

6) Tpya10BOr0 BOCIIMTAHMSA:

TOTOBHOCTh K TPYY, OCO3HAHUE IICHHOCTH MacTEepPCTBA, TPYIO0JIIOOHE;

TOTOBHOCTh K AKTHUBHOM JESITEIHLHOCTH TEXHOJOTMYECKOM M COLMaTbHOMN
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATh U CAMOCTOSITEILHO
BBITIOJTHATH TaKylO0 JESATEIbHOCTD;

UHTEpEC K pa3iudHbiM cdepaM MmpodecCUOHATBLHON JEATeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BBHIOOp Oyaymied mnpodeccun MW peaTn30BBIBATH
COOCTBEHHBIE KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpa30BaHUIO Ha
IIPOTSKEHUU BCEU JKU3HU;

7) 3KOJIOrM4eCKOTr0 BOCTIUTAHMS:

AKOJIOTMUECKU 11€JIECO00pa3HOe OTHOIICHUE K MPHUPOJE KAaK HCTOYHUKY
KW3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIIICHUE YPOBHS JKOJOTUYECKOW KYJIBTYphl: IPUOOPETEHHUE OIbITa
IJIAHUPOBAHUSI TMOCTYNKOB UM OIIEHKM WX BO3MOXHBIX TOCIEACTBUI IS
OKPYKaOUIEN CPEJIbL;

OCO3HaHWE TI00ATBLHOTO XapaKTepa HKOJOTHYECKUX MpOOJIeM W TyTed ux
pelieHus;

CIIOCOOHOCTh HMCHOJB30BaTh MPHOOpETaEMble MPU H3YYCHUU OHOJOTUHU
3HAHUST W YMEHUS TMPU PEIICHHH TNPOoOJIeM, CBS3aHHBIX C PaAIllMOHAIBHBIM
IPUPOAOIIONH30BaHNEM  (COOMIOIGHUE  MPaBWJI  TOBEIEHUS B MPHUPOJE,
HAIlPaBJICHHBIX Ha COXPAaHEHHUE pPAaBHOBECUS B DKOCUCTEMAX, OXpPaHY BUJOB,
IKOocHucTeM, Orochepsl);

AKTUBHOE HENPUATHE JICMCTBUW, NPUHOCAIIMX BpPEH  OKPYKaAIOIIEH
IPUPOAHON Cpejie, YMEHHE MPOTHO3HPOBATH HEOIATONMPHUSATHBIE HKOJIOTHYECKUE
MOCJIEICTBUS IPEANPUHUMAEMBIX IEUCTBUH U MPEIOTBPAIIATh UX;



HaJIMYHUE Pa3BUTOIO KOJIOIMYECKOTO MBILUICHHS], SKOJIOTUYECKON KYJIbTYpHI,
OIbITa NEeATENBHOCTH DKOJIOTMYECKOU HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMHU B I0O3HABATEJIbHOM, KOMMYHUKATUBHOM U COLIMAJIBHOU
IPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKON AEATEINBHOCTH IKOJIOIMUECKOU
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT 0 O3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOILECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JIMAJIOTe
KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIMKYJITYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3bIKOBOM W YHUTATENbCKON KyJIbTYphl KaK CpEACTBA
B3aUMOJCICTBHS MEXIY JIFOJAbMU U NTO3HAHUS MUPA;

NOHUMaHUE Ccrneuu(puKd OHOJOTUM KaK HayKH, OCO3HaHUs €€ pojik B
(GbopMUpPOBaHUHU PALMOHAIBHOTO HAYYHOT'O MBILIUICHHUS, CO3JaHUU LIETOCTHOIO
IpeiCTaBlIeHUs 00 OKpYXKarolleM MHUpE KaK O €JIMHCTBE MPUPObl, YeJIOBEKa U
oOlIecTBa, B MO3HAHMM MPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHHH Mpo0iIemM
COXpaHEHUs IPUPOJTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTHM OMOJIOTHMHU /JIi COBPEMEHHOW LMBWIM3AIUU:
oOecrieyeHuss HOBOTO YpPOBHSI Pa3BUTUS MEAUIMHBI, CO3JAHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pElIaThb PECypCHblE  MNpoOJIeMbl  Pa3BUTHUSA
YeJI0BEYEeCTBA, OMCKA MyTeH BBIXOJA M3 I100ATbHBIX AKOJIOTHYECKUX MPoOJieM U
o0OecrieyeHuss  mepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYpCcOB U (POPMUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B MOJYyYEHUU OUOJOTMYECKUX 3HAHUU B ILEJIX
NOBBIIEHUA OOIIE KyJIbTYphbl, €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHOM I'PaMOTHOCTU OOydarommxcs, (GopMHpPyeMOi
pU U3YYECHUU OHOJIOTHH;

NOHUMaHHUE CYIIHOCTU METOJOB MO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HCIIOJIb30BaTh IOJy4aeMble 3HAHUS I aHalu3a u
OOBSICHEHHsI SIBIICHUW OKPYKAIOLIEro MUpPA U MPOUCXOIAIINX B HEM M3MEHEHMIA,
yMeHUE JejaTb OOOCHOBAaHHBIE 3aKIIOYEHHUS Ha OCHOBE HAy4YHBIX (DakTOB H
UMEIOINXCS JAHHBIX C IIEJIbI0 OJYYE€HHSI IOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIB30BATh OWOJIOTWUYECKUE 3HAHMS IS
pelieHus mpooyieM B peabHBIX )KU3HEHHBIX CUTYalIUAX;

OCO3HaHUE LIEHHOCTH HAy4YHOH JEeATEIbHOCTH, TOTOBHOCTbh OCYILECTBISATH
IPOEKTHYIO U UCCIEA0BATENBCKYIO ACSITEIIBHOCTh NHANBUAYAJIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HENpPEepPhIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY TIOJYyYEHHUIO HOBBIX 3HAaHUN MO OHOJIOTHM B
COOTBETCTBHUHU C KU3HEHHBIMU TOTPEOHOCTSIMHU.



METAINIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaTbl OCBOEHMsI yueOHOro mpeamera «buonorus»
BKJIIOYAIOT: 3HAUYUMble 175 (QOPMHUPOBAHUA MHUPOBO33PEHUS OO0YYaAIOIIUXCS
MEXAUCIUIUIMHAPHBIE (MEXKIPEIMETHBIE) OOLIEHAYUHbIE MOHSTHS, OTPaKarolIne
LEJIOCTHOCTh HAYYHOM KAapTUHBI MHUpa U CHEUU(PHUKY METOJOB IO3HAHMS,
UCIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPIus, SABJICHHE, MPOLECC,
CUCTEMA, Hay4yHbIM (haKT, MPUHLUII, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UcclieloBaHue,  HaONMOJIeHHWe,  M3MEpPEHUe,  OKCIEPUMEHT U JIpyTue);
yYHUBEpCAJIbHbIE Yy4yeOHble JeHCTBUS (TIO3HABaTEIbHbIE, KOMMYHHKATHUBHBIE,

PETYISITUBHBIE), oOecreynBaroIue (dbopmMupoBaHue (G yHKUIMOHATBHOM
IPaMOTHOCTH W  COLMAJIbHOM KOMIIETEHUMH OOyYaroluxcs; CIOCOOHOCTh
oOyuarommxcs UCIIOJIb30BaTh OCBOCHHbIE MEXAUCLMIIMHAPHBIE,

MHUPOBO33PCHUYECCKHE 3HAHWSA W yHUBEpPCAIbHBIC yYeOHbIC JIEHCTBHUS B
NIO3HABATEIbHON U COLMAIIBHON MPAKTHKE.

B pesynbrate wu3ydeHus OHOJOTMM Ha YpPOBHE CpPEJHEro OOIIEro
oOpazoBanuss y oOywatomerocs OyayT cHOpPMHpPOBAaHBI TIO3HABATEIHLHBIC
YHUBEPCAIbHBIC YIeOHBIC TCUCTBHS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YIeOHbBIE
NCHCTBUS, PETYJSITUBHBIC YHHUBEpPCAIbHBIE YyUeOHBIC JEUCTBHS, COBMECTHAs
JeSTEHHOCTD.

MeranpeaMeTHbIE PE3yJIbTaThl OCBOCHHSI TPOTPAMMBI CPEAHETO OOIIEeTO
o0pa30BaHus JTOJDKHBI OTPaXkaTh:

OBnajgenne YHUBEPCAJTbHBIMU y4eOHBbIMU MO3HABATEIbLHBIMHU
AeCTBUAMM:

1) 6azoBble JIOTHYECKHE IeiiCTBHUSI:

CaMOCTOATENFHO  (OPMYJIHMpPOBATH W AKTyaIM3UPOBaTh  MPoOIIEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh TMPU OCBOCHHWU 3HAHMM TPHUEMBI JIOTUYECKOTO MBITUICHHUS
(aHanm3a, CUHTE3a, CPaBHEHMS, KiIacCUpUKaIIU, 0000IIEeHHs ), PACKPBIBATH CMBICIT
OMOJOTUYECKUX TOHSTHM (BBIACIATh WX XapaKTEpHbIE NMPHU3HAKH, YCTAHABIUBATH
CBSI3U C JIPYTUMU MTOHSATUSIMU);

OTIpEeNeNsATh 1EeNU JeATebHOCTH, 3a/laBas TapamMeTpbl M KPUTEPUU HX
JOCTHXKEHHUS, COOTHOCUTH PE3YJIbTAThI JACSITEIbHOCTH C TIOCTABIIEHHBIMU IEIISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS U 0ObsICHEHUS (DaKTOB U SIBIICHUMN
KUBOU MPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXJCHUS (MHIYKTUBHBIC, JCAYKTHBHBIC, TIO
AQHAJIOTUH), BBISBISITH 3aKOHOMEPHOCTH M MPOTHBOPEYHUS B paccMaTpUBAEMBIX
SIBIICHUSX, (DOPMYJIHMPOBATH BHIBOJIBI U 3aKITIOUEHUS;

IPUMEHSTh CXEMHO-MO/IeJIbHbIE cpenctsa s peCTaBIICHUS
CYIIIECTBCHHBIX CBS3¢H M OTHOIICHWW B M3yYaeMbIX OMOJIOTMYECKHX OOBEKTaX, a



TAKK€  NPOTUBOPEYMM  Pa3HOrO  poOAd,  BBIABICHHBIX B Pa3jIMYHBIX
MH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IUIAH pEIIEHUsl MPOOIEeMbl C YYETOM aHaiu3a MMEIOLIUXCA
MaTepHUaIbHbIX U HEMAaTEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBHI B JIEATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YIILTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUI NEATEIBHOCTH;

KOOPAMHUPOBATh U  BBINOJHATH paboTy B  YCIOBUSX  PpEajbHOTIO,
BUPTYQJIbHOTO U1 KOMOMHUPOBAHHOTO B3aUMOIEUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NTPU PELIEHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKIE NeiCTBHUA:

BJIJIETh HaBbIKAMHU Y4€OHO-HCCIIEI0BATENIBCKON U POEKTHON JIEATEIBHOCTH,
HaBbIKAMM  paspelieHus MpodsieM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PELIEHUSI IPAKTUYECKUX 3aa4, IPUMEHECHHIO
Pa3IMYHBIX METOJIOB IIO3HAHUS;

UCIIOb30BaTh PA3JIMYHBIE BUJBI JEATEIIBHOCTH IO MOJYYEHUIO HOBOIO
3HaHUS, €ro MHTEpIpeTalud, NpPeoOpa3oBaHUI0O M MPUMEHEHUI0 B Yy4eOHBIX
CUTYallUsIX, B TOM YKCJIE TIPU CO3/ITaHUU YY€OHBIX U COLMATIbHBIX TPOEKTOB;

(dbopMUpOBaTh HAYYHBIN TUN MBILUICHUS, BIaIe€Th HAYYHOU TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU NTOHATHUAMHU U METOJAMU;

CTaBUTh M (HOpPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOMU
NEATEIbHOCTH U )KU3HEHHBIX CUTyalUsX;

BBISIBIIITh [IPUYMHHO-CJIEACTBEHHBIC CBSI3M W AKTyalIM3WpPOBATh 3aJavy,
BBIJIBUTaTh THUIOTE3Y €€ pElICHHs, HaXOAUTh apryMEHTHl I JOKa3aTeIbCTBA
CBOMX YTBEPKJICHUH, 3a/1aBaTh NapaMeTPbl U KPUTEPUHN PELIEHNS;

AHAIM3UpPOBaTh IIOJYYECHHBIE B XOJE€ PELIEHUs 3aJadyd  pPe3yJIbTaThl,
KPUTHYECKHU OLIEHMBATH UX JOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLICHKY HOBBIM CUTYAallUsIM, OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

OCYULIECTBJIATh LIEJICHANPABICHHBIM TMOUCK MEPEHOCAa CPEICTB M CHOCOOOB
JEHCTBUS B TPOPECCUOHAITBHYIO CPENY;

yMEThb MEPEHOCUTh 3HAHUS B TO3HABATENIbHYI0 M MPAKTUYECKYIO0 00IacTu
KU3HEACATEIbHOCTH;

yMETb UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE HJIEH, NpEIaraTb OPUTMHAIBHBIE MOAXOAbl U PELICHHS,
CTaBUTb MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

3) pa6ora c nHpopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX UHPOPMAINH (TEKCTe Y4eOHOTO
nocoOus, Hay4yHO-TIONMYJSPHOW JUTEepaType, OHOJOTMYECKHX CJIOBapsAX H
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHeTe), aHAIM3UPOBAThH



UHGOPMAIINIO PA3IMYHBIX BUIOB U (JOPM MPEACTABICHUS, KPUTHIECKH OICHUBATH
€€ I0CTOBEPHOCTh M HETIPOTUBOPEUUBOCTb;

dbopMynHpoOBaTH 3aMpOChl U MPUMEHSITH PA3JIMYHBIE METOJbI MIPHU MOUCKE U
otOope Ouonornyeckor MHGOpMAIU, HEOOXOIUMOM JUIsl BBHITTOJHEHHUS YYeOHBIX
3ajay;

npuoOpeTaTh OMBIT MCHOIB30BAHUS MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENLHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMY  MpEACTaBICHUS
Oouosiornyeckoi nHPopManuu (Cxembl, rpaduKu, TuarpaMMbl, TaOJIUIIbI, PUCYHKH
" pyroe);

UCTIONb30BaTh HAy4YHBIA S3BIK B KadecTBE CpEACTBa IMpH padore ¢
Onojornyeckor HWHGPOpMAIMCH: TPUMEHATh XUMHUYECKHE, (QU3NYECKHE U
MaTeMaTUYeCKUe 3HAKW U CUMBOJIbI, (OpMynbl, abOpeBUATYpYy, HOMEHKJIATYpY,
UCTIONB30BaTh M MpeoOpa3oBBIBATh  3HAKOBO-CHMBOJIMUECKHE  CPENICTBA
HaTJISATHOCTH,

BJIQJICTh ~ HABBIKAMH  pACIO3HABAaHWUS WM 3alUTBl  WHOOpMAIUH,
UH(OPMAIIMOHHON 0€301aCHOCTH TUYHOCTH.

OBjajieHre YHUBEPCATbHBIMH KOMMYHHUKATHBHBIMHU J1€HCTBUAMM:

1) obmeHue:

OCYIIECTBJIATH KOMMYHUKAIIMH BO BceX c(hepax >KU3HU, aKTUBHO Y4aCTBOBATh
B JIMAJOre WM JUCKYCCHUU TO CYIIECTBY OOCYXIaeMoi TeMbl (yMEHHE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXICHHS OTHOCHUTEIHHO BBHITIOJHEHUS TIpejiaraeMon
3a/1a4, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH IMO3HIMH JIPYTHUX YYACTHHUKOB
JMajiora Uil JUCKYCCHH);

pacmo3HaBaTh HEBEpOAJbHbIE CpPEACTBA OOIICHHS, TMOHUMATh 3HAYCHHE
COIMAIBHBIX 3HAKOB, TMPEINOCHUIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHUTYyaIlHi,
YMETh CMSITYaTh KOH(JIUKTHI ¥ BECTH MTEPETOBOPHI;

BJIQJICTh PA3MYHBIMU CIIOCOOaMu OOIEHUS W B3aWMOJCHCTBHUSA, MMOHUMAThH
HAMEPEHUS IPYTUX JIOJCH, MIPOSIBIATh YBAKUTEIHLHOE OTHOIIEHNE K COOECETHUKY
U B KOppeKTHOU (hopme GOpMyITHpOBaTh CBOM BO3PAKEHUS,

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHUS C HCIIOJH30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl IesITeJIbHOCTh:

MOHUMATh W WCIIOJIH30BaTh MPEUMYIECTBAa KOMAHIHON W WHIWBHUIYATHHOU
paboThI IPH pelIEHUU OMOJIOTUYECKON MPoOIIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
IPUMEHEHUS TPYIIOBBIX ()OPM B3aUMOJICHCTBUS NP PEIICHUN yueOHOM 3a1a4H;

BBIOMpATh TEMATUKy M METOJIbI COBMECTHBIX NEHCTBUN C YUYETOM OOIIMX
WHTEPECOB U BO3MOXXHOCTEH KaKI0T0 YIeHa KOJIJICKTHBA;



NPUHUMATh L€  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIMHUPOBATh JCUCTBUA II0 €€ JOCTHUKECHHUIO: COCTABJIATH IUIAH JCHCTBHM,
pacmpenensaTh poiad ¢ Y4€TOM MHEHMM YYaCTHMKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM pabOThHI;

OIICHMBATh Kaue€CTBO CBOErO BKJIAJa M KaXJOr0 Y4YaCTHHUKAa KOMAaH]Ibl B
001t pe3yabTar mo pa3paboTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE IIPOEKThI, OLEHHBAaTh HUIEU C TMO3ULUUHA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATErMYECKOE IOBEJECHUE B PA3IUYHBIX
CUTYalUsIX, TPOSABIIATh TBOPUYECTBO U BOOOpAKEHUE, ObITh MHUIIUATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PeryJIATHBHBIMU JAeHCTBUSIMU:

1) camoopranu3anusi:

WCIIOJIb30BaTh OWOJOTUYECKUE 3HAHMS IS BBISBICHHS MPOOJIEM U UX
pElIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BbIOMpAaTh HA OCHOBE OHOJOTMYECKHX 3HAHUU 1IeJIEBbIE U CMBICIOBBIC
YCTAaHOBKHM B CBOMX JCMCTBUSX M MOCTYIKaxX MO OTHOIIEHUIO K YKUBOU MPHUPOJE,
CBOEMY 3JI0POBBIO U 3/I0POBBIO OKPYXKAIOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IO3HABATEIbHYIO NESITENbHOCTD, BBISBIATH
npoOJieMbl, CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIC 3aJlauyd B 00pa3oBaTEILHOM
NESATeIbHOCTU U )KU3HEHHBIX CUTYAIUAX;

CaMOCTOATEJIbHO COCTAaBJISITh IUJIaH pEIIeHHs NpoOieMbl C  y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOUTECHHUIA;

JaBaTh OLICHKY HOBBIM CUTYAIlUsIM;

paciupsATh paMKy y4eOHOIro MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTECHHUII;

JIeJIaTh OCO3HAHHBIA BBIOOpP, ApryMEHTHUPOBATH €0, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OIICHUBATh TPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (OPMUPOBAHUIO W TIPOSBIICHUIO IMUPOKOW DPYIUIUU B
pasHbIX OO0JacTAX 3HAHWN, MOCTOSIHHO TOBBIINIATH CBOM 00pa3oBaTeNbHBIN U
KyJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTbD,
OIICHMBATh COOTBETCTBUE PE3YJIHTATOB LIEJISIM;

BJIQJICTh  HABBIKAMHM  TIO3HABATEIbHOM  pedieKCMH KakKk  OCO3HAHUS
COBEpUIAEMbIX JICHCTBUA M MBICIUTEIbHBIX MPOLECCOB, MX pE3yJbTaTOB U
OCHOBAHHM, UCIOJIb30BaTh MPUEMBI pedICKCUU JJIsi OLIEHKH CUTYyalluH, BbIOOpa
BEPHOI'0 PELICHHS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PENIEHUS MO HX
CHIXKEHUIO;



IPUHUMATh MOTHBbI M apryMEHThl JAPYIMX MpPH aHAJIW3€ PE3yIbTaTOB
NEATENbHOCTH;

3) npuHsiTHE CeOsT M IPYTrUX:

NpPUHUMATH ce0sl, MTOHUMas CBOU HEJIOCTATKU U JOCTOMHCTBA,;

NPUHUMATh MOTHBbI M apryMEHThl JAPYIMX M[pH aHAJIU3€ PE3YyIbTaTOB
NEeSATENbHOCTH;

pU3HABATH CBOE MPABO U MPABO APYTUX HA OIMIHMOKH;

pa3BHUBATh CIOCOOHOCTh MOHUMATh MUP C MO3UIMH JPYTOTro YeJIOBEKa.
INPEJMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3yabTaThl OCBOEHHUSI COJEpXaHUs Yy4yeOHOTO MpeaMera
«buonorusi» Ha yrayOJnEHHOM ypOBHE OpPUEHTUPOBAHBI Ha oOecreyeHue
npodusbHOro  oOyueHus  oOydarommxcss  Ouosmornn. OHM — BKIIIOYAIOT:
crienrduyeckue st OMOJOTHN HAYYHbIC 3HAHUS, YMEHUS U CIIOCOOBI JIEHCTBUIM 1O
OCBOCHUIO, UHTEPNPETALIMU U NPeoOpPa30BAHUIO 3HAHUM, BUJIbI JIESITEIHLHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUN M MX MPUMEHEHUIO B PA3JIMUHBIX YUYEOHBIX, a TAKXKE B
peanbHbIX XKU3HEHHBIX cuTyanusax. lIpenMeTHbie pe3ynbTaThl MPEACTABICHBI IO
rojaM U3y4eHUs.

[IpeameTHBIC pe3yabTaThl OCBOCHUS ydeOHOTO Tipeamera «buomorus» B 10
KJlacce IOJMKHBI OTPaXaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTe W pOJM OWOJOTHMH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAYYHOW KApTUHBI MUpPa, B
MO3HAHUU  3aKOHOB NPHUPOJBI U  PEIICHHH MpoOdJieM  palMOHAIBLHOIO
PUPOAOTIONIH30BAHUSA, O BKIIAJE POCCUMCKUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE
OMOJI0T Y,

BIAJCHUE CHCTEMOH  OHOJIOTMYCCKMX 3HAaHHMH, KOTOpas  BKIIOYAET:
OCHOBOIIOJIATAIONMNE OWOJOTHYECKUE TEPMHUHBI M TIOHATHS (PKU3HB, KJIETKA,
opraHusM, MeTaboNM3M, TOMEOCTa3, CaMOPETYJSIHS, CaMOBOCIPOU3BEICHHE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTH, POCT M Pa3BUTHE), OUOJIOTHYECKUE TECOPHUH
(xnerounas teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHasi Teopus
HacienctBeHHoct T. Moprana), yuenuss (H. W. BaBumoBa — o 1neHTpax
MHOTOOOpa3usi ¥  TMPOUCXOXKACHHUS  KYJIbTYpHBIX  PACTeHM),  3aKOHBI
(emrHOOOpa3usi MOTOMKOB TEPBOTO TMOKOJEHUS, PACIICIICHUS, YUCTOThI TaMeT,
HE3aBUCHUMOro HacienoBanuss [. MeHaensi, TrOMOJOTMYECKHMX PSJIOB B
HacJIeICTBEHHOH N3MEHYUBOCTH H. n. BasuiioBa), IIPUHIIHATIBI
(KOMIIJIEMEHTApHOCTH);

BJIQJICHUE OCHOBHBIMM METOJAaMH HAYyYHOTI'O IO3HAHMS, HCIIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSX JKUBBIX OOBEKTOB (OMUCaHUE, W3MEPEHHE,
HaOII0/IeHNUEe, SKCIIEPUMEHT);



YMEHHUE BBIJIEIATh CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
HYKApUOT, OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIE
OakTepuil, rpuOOB, pacTEHUI, )KUBOTHBIX U YEJIOBEKA, CTPOECHUSI OPraHOB U CUCTEM
OpraHOB pPACTE€HUM, >KUBOTHBIX, YEJIOBEKa, IHPOIECCOB IKU3IHEACITEIbHOCTH,
OPOTEKAIOLIUX B OpraHU3Max PAacTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOJIOIMUECKUX
poueccoB: 0OMeHa BelecTB (MeTabonu3M), MPEeBPALCHUs] SHEPTUU, OpOKEHUs,
aBTOTPO(PHOIO U reTepoTPOPHOro TUIIOB MUTAHUS, (OTOCUHTE3a U XEMOCUHTE3A,
MHUTO3a, Mel03a, TaMeTOreHe3a, AMOpUOreHesa, NocTaMOPHOHAIBHOIO pPa3BUTHS,
Pa3MHOXKEHHUS,  WHIUMBUAYaJIbHOIO  pPa3BUTHS  opraHu3Ma  (OHTOIEHE3a),
B3aMMO/IEUCTBUS F€HOB, T'€TEPO3KCa, UCKYCCTBEHHOTO 0TOOPA;

YMEHUE YCTaHaBJIMBAaTh B3aWMOCBS3M MEXJy OpPraHOMJAaMH KJIETKH U HX
(YHKIMSIMH, CTPOSHUEM KIETOK pPAa3HBIX TKaHEW W UX (QYHKIHSIMH, MEXIY
OpraHaMl W CHCTEMaMH OPTraHOB y PACTCHH, XKMBOTHBIX W YEJIOBEKa U UX
(YHKIMAMM, MEXIYy CHUCTEMaMHM OpPraHOB M MX (QYHKUMAMH, MEXKIY dTalaMmu
oOMeHa BeIIeCTB, dTaaMH KJIECTOYHOTO IUKJIA U )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
sTanamMu 3MOPUOHAIBHOTO Pa3BUTHS, T€HOTUIIOM U (PEHOTUIIOM, (PEHOTUIIOM U
dbakTopaMu cpejibl OOUTAHUS;

YMEHUE BBISIBIATH OTIMYUTEIbHBIC TMPU3HAKH KUBBIX CHCTEM, B TOM YHCIIE
pacTeHHUIA, )KUBOTHBIX U YEJIOBEKa,

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOLINE AapTyMEHTHI, OHOJIOTHUYECKYIO
TEPMUHOJIOTHIO U CHUMBOJHMKY JUIS JOKa3aTeJIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CHUCTEMaTHYECKUX TPy,

YMEHHUE pelIaTh OMOIOTUIECKUE 3a]]a4t, BBISBIISITh IPUINHHO-CIIEICTBEHHBIC
CBSI3M MEXIY UCCIIETyeMbIMI OMOJIOTUYECKUMU TIPOIIECCAMH U SBIICHUSIMH, J€TaTh
BBIBOJIbI M IPOTHO3BI HA OCHOBAHHH TOJIyUYE€HHBIX PE3yIbTaTOB;

YMEHHUE BBINONHATh JIA0OPATOPHBIE M NpaKTUYeCKHue pabdoThl, COOMOAATH
npaBuiia Ipu padoTe ¢ yueOHBIM U TaO0paTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIJBUTATh THUIIOTE3bl, MPOBEPATh HX OKCIEPUMEHTAIBbHBIMH
cpeacTBamMu, (QOpMyIUpys LeJdb HUCCIEIOBAHMS, AaHATU3UPOBATH IOJYYCHHBIC
pe3yNabTaThl U I€TaTh BBIBOJIBL;

YMEHHE Y4YacCTBOBaTh B y4e€OHO-HCCIICIOBATEILCKONW padoTe MO OMOJIOTHH,
AKOJIOTUM U MEIUIMHE, TMPOBOJMMON Ha 0a3e IIKOJIbHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPEACTABIATH  IMOJYYCHHbIE  pe3yJdbTaThl HAa  YYCHHUYECKUX

KOH(EPEHITUSX;
YMEHHE OIIEHWBATh OSTUYECKHWE AaCMEeKThl COBPEMEHHBIX HCCIICIOBAaHUN B
obmactu  OWONOTMM W MEIUIUHBI  (KJIOHMpPOBAaHWE,  HMCKYCCTBEHHOE

OIUIOJJOTBOPEHHUE, HAIPABICHHOE W3MEHEHHE T'€HOMAa U CO3/IaHHE TPAHCTEHHBIX
OpraHu3MOB);



YMEHHE OCYIIECTBISITh OCO3HAHHBIA BBIOOp Oyaymiel mpodecCuoHaIbHOU
JeSITENBHOCTU B 00JacTH OWOJIOTHHU, MEIUITMHBI, OMOTEXHOJIOTHHU, BETEPUHAPUH,
CEJILCKOTO XO3SIMCTBA, MUINEBOM MPOMBIIIEHHOCTH, YIIAyOasTh MO3HABATEIbHBIN
UHTEpPEC, HAMIPABJICHHBIM Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH MpOQeccuu u
IPOJOJIKEHNE OMOJOTUYECKOrOo 00pa3oBaHUA B  OpPraHU3AIMSAX CPEIHETO
po(ecCHOHaNBLHOTO U BBICIIETO 00pa30BaHU.

[IpeameTHbIe pe3ynbTaThl OCBOEHUSA ydyeOHOTO Tpenmera «buonorus» B 11
Kjlacce NOJKHBI OTPAXKaTh:

c(OpMHPOBAHHOCTh 3HAHUW O MECT€ W POJU OHUOJOTUU B CHCTEME
€CTECTBEHHBIX HayK, B (OpPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYyUYHON
KApPTUHBl MHUpa, B IO3HAHUHM 3aKOHOB MPHUPOABI M PELICHHH SKOJOTMYECKHX
npoOsieM 4YeloBEeYecTBa, a TakKe€ B PEHIEHMH BOIPOCOB PAIIMOHAIBLHOIO
IPUPOJIONIOJIH30BaHUS, U B (DOPMUPOBAHUM IIEHHOCTHOT'O OTHOIIEHUSI K MPHUPOJIE,
OOLIECTBY, YEJIOBEKY, O BKJIAJ€ POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OMOJIOTHY;

YMEHHE BIAJIETh CHCTEMOW OMOJOTMYECKHMX 3HAHUM, KOTOpas BKIHOYAET
OMpEeNeNeHUs] W TOHMMAHHWE CYIIHOCTH OCHOBOIIOJIATAIOIINUX OHOJIOTHYECKHUX
TEPMUHOB M TOHATUN (BUJ, 3KOcUcTema, Ouocdepa), OHONOrHUYECKUE TEOpUU
(aBosrorinonHast Teopus Y. JlapBuHa, CUHTETUYECKAs TEOPHUS IBOJIOLMH), YUCHUS
(A. H. CeepuoBa — 0 nmyTax M HamnpaBlieHUsX 3Boitonuu, B.M. Bepnanckoro — o
ouocdepe), 3akoHbl (TeHeTmdyeckoro paBHoBecust Jx. Xapau u B. BaiinOepra,
3apojsiieBoro cxojacrsa K. M. bopa), mpaBuna (munumyma HO. JluOuxa,
AKOJIOTMYECKON MHpaMUIbl SHEPruu), rumore3bl (rumore3a «mupa PHK» V.
I'unGepra);

YyMEHUE  BJIaJIETh  OCHOBHBIMH  METOJaMU  HAYYHOTO  TO3HAHUS,
UCIIOIb3YEMbIMU B OMOJIOTUYECKUX HCCIIEIOBAHUSAX HKUBBIX 00OBEKTOB U SKOCUCTEM
(omucaHue, W3MEpeHHE, HAONIOJCHHUE, DKCIICPUMEHT), CIOCO0aMH BBISIBICHUS M
OIICHKH aHTPOIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHHE BBIJCIATh CYIICCTBCHHBIC TMPU3HAKHA: BHUIOB, OHOTEOIICHO30B,
AKOCHCTEM M Ouocdepbl, CTAOUIM3UPYIOLIETO, IBMXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otbopa, aJJIONAaTPUUECKOTO u CUMITATPUYECKOTO
BUI000pa30BaHUs, BIMSHUS JIBIDKYIITUX CHJI SBOJIOIMN HA TEHO(OHI TOMYJISINH,
PUCTIOCOOJICHHOCTH OPTaHMW3MOB K cpeie OOWTaHWs, YepeOBaHUs HAIPABICHUM
ABOJIIOLINH, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUU B HIKOCUCTEMAX;

YMEHUE YCTAHABIMBATh B3aWMOCBS3M MEXKIYy MPOIECCAMH 3BOIIOLINH,
JIBKYIIUMU CHJIaMH aHTPOIIOT€HE3a, KOMIIOHEHTAMHU PAa3JUYHBbIX 3KOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBIABJIATh  OTJIMYUTENIbHBIE  TMPU3HAKKM  JKUBBIX  CHUCTEM,
IPUCITIOCOOJICHHOCTh BHUJIOB K Cpelie oOMTaHUs, aOMOTHYECKHMX M OHMOTHYECKUX



KOMIIOHEHTOB ~ 3KOCHCTEM, B3aUMOCBA3€H  OpraHM3MOB B  COOOIIECTBax,
AHTPOIIOI€HHBIX U3MEHEHHUM B SKOCUCTEMAaX CBOEU MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIONIME aAPTYMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO ¥ CUMBOJUKY JJIsl JOKa3aTeJIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHUYECKUX TPYII, B3aUMOCBS3U OPTaHU3MOB U Cpeibl OOUTaHUS, CAMHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXPAaHEHHS MHOTrooOpa3usi BHIOB U
HKOCUCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MPUPOIbI U YETOBEUECTBA;

yMEHHE peliaTh OMOJIOrHYecKre 3aauu, BbISBISATh MPUUYMHHO-CIIEICTBEHHbIE
CBSI3U MEX]y UCCIIETYEMbIMU OMOJIOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIBI M IPOTHO3bI HA OCHOBAHUH MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHME BBINOIHATh JTA0OPATOPHBIE U MPAKTUYECKHUE pabOThl, COOMIOAATH
npaBujia Mpu padboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PY/I0BAHUEM;

YMECHHE BBIJBUTATh THUIIOTE3bI, IMPOBEPITh WX OSKCICPUMECHTAIbHBIMU
cpencTBamMu, (GOpMYIHpPYs 1eJb HCCIEIOBaHUS, AaHATU3UPOBATH IOJTYyYEHHBIE
PE3yNbTATHI U JIeJIaTh BEIBOBI;

yMEHHE yYacTBOBAaTh B y4e€OHO-HCCIIEN0BATEIbCKON paboTe 1Mo OMOJIOruw,
9KOJIOTUU W MEIUIIMHE, MPOBOJAMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPEJICTaBIATh  TOJYYCHHBIE  pe3yidbTaThl HAa  YYCHHUYECKHUX
KOH(EepEeHIUSX;

YMEHHE OIICHUBATh THIIOTE3bl M TEOPUU O TIPOMCXOXKICHNUHN JKU3HHU, YEITOBEKa
M YEJOBEYECKUX Pac, O MPUUMHAX, MOCIEACTBHUIX M CIOCO0AX MPEIOTBPAICHHS
r100aIbHBIX U3MEHEHU B Ouocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIN BBIOOP Oynymied mnpodeccuoHanbHON
JESITENFHOCTH B 00J1aCTH OMOJIOTHH, SKOJIOTHH, TPUPOIOTIOIb30BAHMS, METUIIIHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUM, CEIHCKOTO XO3SICTBa, MHUIIEBOMH
IIPOMBITIUICHHOCTH, YTAyONsTh TO3HABATEIbHBI WHTEPEC, HAIpaBICHHBIA Ha
OCO3HAaHHBIM  BBIOOp  COOTBETCTBYIOIIEH mpodeccun U MPOJOJDKEHHUE
OMONOrHYecKOro 0Opa3oBaHUsl B OPraHM3AIMAX CPETHETO MPOo(hecCHOHANBHOTO U
BBICILIETO oOpa3oBaHUs



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KosanuyectBo yacos DJIEeKTPOHHbIE
Ne HanmenoBaHue pa3jeioB U TeM JlaGopatopus | (H(ppOBHIE)
Koutpoabnbie | IIpakTHyeck
n/n NnporpamMmbl Bcero e paGoThI o0pa3oBartejibHbIE
padoThI He padoThbl
pecypcsl
3apoKICHNE U Pa3BUTUE 0 bubnuorexa LIOK
1 ABOJTFOIIMOHHBIX MTPEACTABJICHUH B 4 0 0 https://m.edsoo.ru/7f4lcc
ouonoruu 74
4 bubnuoreka LIOK
2 MukposBOIOIHUS U €€ Pe3yJIbTaThl 15 1 0 https://m.edsoo.ru/7f41cc
74
0 bubnmnorexa [IOK
3 MaxpodBOITIOIIHS U €€ pe3yIbTaThl 6 0 0 https://m.edsoo.ru/7f41cc
74
[Ipoucxoxnenre u pa3BUTUE KU3HU 1 brbmrorexa LIOK
4 P P 16 1 2 https://m.edsoo.ru/7f41cc
Ha 3emiie
74
[Ipoucxoxnenue yenoBeka — 1 bubmmorexa TIOK
5 10 0 1 https://m.edsoo.ru/7f41cc
AHTPOINOreHE3 74
DKOJIO0rusi — HayKa o 1
B3alMOOTHOIIEHUSX OPTaHU3MOB U bubmuorexa LIOK
6 P 3 0 0 https://m.edsoo.ru/7f41cc
HAJOPTraHU3MEHHBIX CUCTEM C 74
OKpYKaloIen cpeaon o
3 bubmuorexa [IOK
7 Opranusmsl 1 cpesia OOUTaHUs 9 0 0 https://m.edsoo.ru/7f41cc
74
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1 Bubnuoreka IJOK
8 DKOJIOTHS BUJIOB U MOIYJISIITUN 9 https://m.edsoo.ru/7f41cc
74
DKOJIOTHSI COOOIIECTB 0 Brbmorexa LIOK
9 HHICCTE. 12 https://m.edsoo.ru/7f41cc
DKOJIOTMYECKHE CUCTEMBI 24
0 bubmuorexa [IOK
10 buocepa —raobarbHas 7 https://m.edsoo.ru/7f41cc
IKOCHCTEMA
74
0 bu6mmorexa [JOK
11 YenoBek 1 OKpykarouas cpeia 7 https://m.edsoo.ru/7f41cc
74
0 bu6mmoreka [JOK
12 PesepBHOE Bpems 4 https://m.edsoo.ru/7f41cc
74
OBIIEE KOJIMYECTBO YACOB I10 102 11
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