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PABOYAS IPOTPAMMA
(ID 5646288)

yueOHoro npeamera «buosiorusi. Yriry0JieHHbIH YPOBEHb»

s o0yuatomuxces 11 kmacca 2025 -2026 y4ueOHbI ro

YpoBeHs 0011ero 00pa3oBaHus: cpeaHee o0lee

(HauanbHOE 0011Iee, OCHOBHOE 0011Iee, CpeiHee
obmee) Knacc: 11

KomnuectBo yacos: 101

Yuutens: bopucosa ['anuna AHapeeBHa
Kareropusi: BbIcHIas KBaTM(PUKAIIMOHHAS

[Iporpamma pazpaboraHa Ha ocHoBe DenepanbHO paboyeil mporpamMmsl 1Mo
yueOHOMYy mpenmery «buonorus» (yriayOn€HHBIM ypoBeHb) (MpeaMeTHas
o01acTh «EcTecTBEeHHO- HayUHBIE MTPEIMETHD?)

VYyeonuk: buonorus 11 kmacc. Ilpodunehbiii ypoBenb. A.B. Tepemos, P.A,

ITeTpocosa -
M.: Biaanoc, 2023

2025 yu. ron



c. [TepBomaiickoe 2025r.



MNOACHUTEJBHAS 3AIIMCKA

[Iporpamma no yueb6HOMy mipeamety "buonorus" (nanee - OMOJOTHSA) HA YPOBHE
cpenHero oduiero oopasoBaHusi pazpaboraHa Ha ocHoBe DenepaibHOrO 3aKOHA OT
29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit ®exneparuny, OI'OC
COO, Konuenuuu mnpenogaBaHus y4eOHOro npeaMera «bHOJIOTHS» U OCHOBHBIX
MOJIOKEHUH (pefiepanbHOi pabouel mporpaMMbl BOCTIMTAHMUS.

VYuebnniii npeamer «buosnorus» yriayonénnoro ypoBHs uzydeHust (10—11 kiaccher)
ABJISIETCSI OJHUM M3 KOMIIOHEHTOB IMpeAMETHOU o0nactu «EcTecTBEeHHO- Hay4yHbIE
npeameTsl». CormacHo monoxkeHussM @OI'OC COO mnpoduinbHble  ydeOHBIC
MpEeAMEThl, H3ydyaeMble Ha yriayOJEéHHOM  YpOBHE, SBISIIOTCS — CIIOCOOOM
muddepeHman  00yd4eHUsT Ha YpPOBHE cpeaHero ooOmiero oOpa3oBaHUsS U
IpU3BaHbl OOECIEUUTh IMPEEMCTBEHHOCTh MEXJAY OCHOBHBIM OOIIUM, CPEIHUM
oOMM, cpeAHUM NpPOo¢ECCUOHATIBHBIM U BBICHIMM 00Opa3oBaHueM. B To ke Bpems
KOKIBIA M3 OTUX YYEOHBIX TIPEIMETOB JIOJDKEH OBITh OpPUEHTHPOBAaH Ha
MPUOPUTETHOE pEIICHHEe O00pa30BaTENbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIINX
3a/lay, CBA3AHHBIX C MpoQopueHTarMeld O00yJarouuxcsi U CTUMYJIHPOBAHUEM
UHTEpeca K KOHKPETHOM 00JacTW Hay4yHOTO 3HaHHUSA, CBSI3aHHOTO C OWOJIOTHEH,
MEAULIMHOM, KOJIOTHEH, ICUXOIO0THeH, CHOPTOM MM BOEHHBIM JIEJIOM.

[Iporpamma no yueOHOMy mpeamery "buonorus" naér mpencraBieHue o IMEIU U
3ajlayax M3ydyeHus ydeOHoro mnpeamera «buonorus» Ha yriiyOJI€HHOM YpOBHE,
omnpenensier o0sA3aTeNbHOE (MHBAPUAHTHOE) TPEIMETHOE COJAEp)KaHUE, €ro
CTPYKTYpUPOBAaHHE IO pasleiaM M TeMaM, paclpeiesieHue II0 Kiaccam,
PEKOMEHIyeT MOCIeI0BaTeIbHOCTh M3y4YeHUs Y4YyeOHOro Marepuaja c Y4ETOM
MEXMPEIMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JOTMKA y4eOHOTO TpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN o0ydaronuxcs. B nmporpamme 1o 6Moioruu peann3oBaH
MPUHIUI MPEEMCTBEHHOCTU C M3YyYEHUEM OMOJIOTMU Ha YPOBHE OCHOBHOI'O OOLIETrO
oOpazoBanusi, Ojarojgapss 4YeMy MPOCMATPUBAETCS  HAMPABJICHHOCTh  Ha
nocieayiouiee pa3BuTUe  OWOJIOTMYECKHMX  3HAHWM, OpPUEHTHPOBAHHBIX  Ha
dbopMHpOBaHHME  E€CTECTBEHHO-HAyYHOTO  MHUPOBO33PEHUS,  DKOJIOTMYECKOTrO
MBIIIJIEHUS, TPEACTABICHUI O 3J0POBOM 00pa3e *U3HH, HA BOCIIMTAHHE OEPEHKHOTO
OTHOIIEHUS K OKPY’KAIOIIeH mpupoaHoi cpene. B mporpamMmMe 1o OHoOnIOrMu Takxke
MOKa3aHbl BO3MOXHOCTH Y4YEOHOro mpeamera

«buonorus»y B peamuzammu  TpedboBanuit  ®I'OC COO K mIaHUPYEMBIM
JTUYHOCTHBIM, METANpeJAMETHBIM ¢ TIPEIMETHBIM pe3yibTartaM OOyYeHHS U B
(dopMUpPOBaHNN  OCHOBHBIX BHJOB  y4e€OHO-TIO3HABATEIHHOW  JIEATEIHHOCTH
00y4aronuxcsi o0 OCBOCHUIO COIEpKaHUsl OMOJIOTUYECKOr0 00pa30BaHus Ha YPOBHE
cpeaHero oo1mero oopa3oBaHus.



VYueOupiii mpeamer «buonorus» Ha YpPOBHE CpenHEro o0mero oOpa3oBaHUs
3aBepuIaeT OMOJIIOTUYECKOE 00pa30BaHUE B IIKOJIE U OPUEHTUPOBAH HA PACIIMpPEHUE
U yriyOJieHrne 3HaHUM 00YyYaroluXCsl O dKUBOM MPUPOJIE, OCHOBAX MOJIEKYJISIPHON U
KJIETOYHOM OWOJOTHH, SMOPHOJIOTUN M OMOJIOTHH Pa3BUTHsI, TEHETHUKHU, CEJIEKIINH,
OMOTEXHOJIOTHH, IBOJIOLIMOHHOTO YUEHHUS U KOJIOTHH.

Nzyuyenne yueOHOoro mpeamera «buonorus» Ha  yriyOJeHHOM  ypOBHE
OPUEHTHPOBAHO Ha TOJATOTOBKY OOYYaIOIIMXCS K TMOCIEAYIONIEMY MOTYyYEHHUIO
OWoNoruyeckoro  oOpa3oBaHMsi B By3ax UM OpraHu3alMsIX  CPEIHEro
npodeccronanbHOr0 00pa3zoBanus. OCHOBY €ro cojiepKaHUsl COCTaBIIIET CUCTEMaA
OMOJOTMYECKUX  3HAHWM, TOJIYYCHHBIX TMpPH  HU3YUYCHUH  OOYyYarONIMMHUCS
COOTBETCTBYIOIIMX CHUCTEMATHUECKUX Pa3ZesioB OMOJIOTMM HA YPOBHE OCHOBHOTO
oOmero obpaszoBanusi, B 10—11 kiaccax »TH 3HaHUS TMOJy4yaroT pas3BuTHe. Tak,
paciidpeHbl W yriayOleHbl OHMOJOrMYecKHe 3HaHMs O pacTeHMSX, >KMBOTHBIX,
rpubax, OakTepusix, OpraHU3ME€ YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX JKU3HHU,
JOTIOJTHUTENBHO BKIIOYEHBI OMOJIOTMYECKUE CBEACHUS MPUKIAJAHOIO U IMOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HMCHOJB30BaTh KaK OPHUEHTHUPHI JJIS MOCIEAYIOIIEro
BbIOOpa mpodeccun. Bo3moxHa Takke HMHTErpanus OHOJIOTUYECKUX 3HAHUHM C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, MOJIYYEHHBIMU OOYyYaroIIMMUCA TpU HU3YyUYECHUH
(U3UKU, XUMHH, Teorpaduu 1 MaTEMaTUKH.

CrpykTypa nporpaMmmsl no yuyeoOHomy npeamety "buonorus" oTpaxkaeT CUCTEMHO-
YPOBHEBBIM M 3BOJIOUMOHHBIN MOAXOABl K M3y4eHHIO Ouojorud. COIacHO UM,
M3y4aroTcs CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIsl )KUBBIX CUCTEM Pa3HOTO
YPOBHSl OpraHu3allid, SBOJIOLUU OPraHMYEeCKOro Mupa Ha 3emile, COXpaHEHUS
Ouonoruueckoro pasHooOpasusi miaHeTsl. Tak, B 10 kiacce M3ydaroTcs OCHOBBI
MOJIEKYJIIPHOM W KIETOYHOM OHOJIOTMH, 3MOPHOJIOTMM M OHOJOTMU pa3BUTHS,
FeHETUKA W  CEJEeKUUH, OHOTEXHOJOTMH W  CHUHTETHYEeCKON  Ouoioruw,
aKTyaJM3UPYIOTCsl 3HaHMUS OOydYaromMxcsi MO OOTaHUKE, 300JO0TMH, aHATOMUH,
¢uznonornu yenoeka. B 11 kiacce u3yyaroTcs 3BOJIOLMOHHOE YYEHHE, OCHOBBI
9KOJIOTHH U yueHHe o buocdepe.

VYuebnsiii npeamer «buonorus» npuszBaH 00€CIEUUTh OCBOCHHUE OOYYAIOIIMMUCS
OMOJIOTUYECKUX TEOPUN W 3aKOHOB, HUJEH, NMPUHLMUIIOB W TMPABWI, JIEKAIIUX B
OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHOM KApPTUHBI MUpPA, 3HAHUU O CTPOCHMUH,
MHOT000pa3u U OCOOCHHOCTSX KIIETKH, OpTraHW3Ma, MOMyJsAlnu, OHOIEHO03a,
HDKOCUCTEMbI, O  BBIIAIOIIMXCS  HAyYHBIX  JIOCTHXKEHHUSX,  COBPEMEHHBIX
WCCJIEIOBAaHUSIX B OMOJIOTUM, MPUKIAAHBIX acleKkTax OMOoJIorHYecKux 3HaHuil. J{is
pa3BUTHS W MOJJAEpKaHUA HHTepeca OO0ydaloIMXcs K OHOJIOrMM Hapsay co
3HAUYUTETBbHBIM 00BEMOM TEOPETHUECKOTO0 MaTepHalia B COJEPKAHUHM MPOrPaMMBbl
no OMOJIOTUH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOpPUEH CTAaHOBJICHUS U PAa3BUTHUS



TOW UM MHOM 00acT OMOJIOTHH, BKJIAIOM OT€YECTBEHHBIX U 3apyO0eKHBIX YUEHBIX
B peIlICHUE BAKHEUITNX OMOJOTHYECKUX U KOJOTHUYECKUX TPOOIIEM.

Lenp wm3yuenuss yueOHoro mnpeamera «buonorus» Ha yriayOJN€HHOM ypOBHE —
OBJIaJIcHHE  OOYyYaOIIMMUCA  3HAHUAMU O  CTPYKTYpHO-(YHKIIMOHAIHHOU
OpraHM3alMM JKUBBIX CHUCTEM pa3HOIO0 paHra W NOpUOOpEeTEeHHE YMEHUU
UCIIOJb30BaTh ATU 3HAHMS B (POPMUPOBAHUU MHTEpPEca K OMNPEIEeIEHHON 00sacTu
npo(ecCHOHANBbHON ACSITENbHOCTH, CBSI3aHHOW C OWOJOTHEH, WM K BBIOOPY
y4eOHOT0 3aBeACHUS IS MIPOOJIKEHHSI OMOIOTUYECKOTO 00pa30BaHuUA.
JlocTmkeHne 1enu u3ydeHus yueOHoro mpenmeta «buonorus» Ha yriayO0néHHOM
YPOBHE 00ECIIEUNBAETCS PELICHUEM CIEAYIOUINX 3a]1a4:

OCBOEHHE OOYYaIOIIMMUCA CHCTEMBbl OHOJIOTMYECKMX 3HAHU: 00 OCHOBHBIX
OMOJOTHYECKUX TEOPHUSX, KOHIEMIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTIX U
MpaBUJIaX, COCTABIISIIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHUPA; O
CTPOCHUHU, MHOIoO0pa3uM M OCOOCHHOCTSIX OWOJOTUYECKUX CHUCTEeM (KJIETKa,
OpraHu3M, MOMyJsIus, BUA, OMOreoLeHo3, Onocdepa); 0 BHLAAIOIINUXCS OTKPBITUAX
Y COBPEMEHHBIX UCCIIEI0BAHUAX B OMOJIOTUY;

O3HAaKOMJICHHE OOYyYalomMxcs C METOJaMU TIO3HAHHUA JKHUBOW  TIPUPOJIBIL:
UCCJIEIOBATEIbCKUMU ~ METOJaMH  OWOJIOTMYECKUX HayK (MOJEKYJISIpHOM U
KJIETOYHOU OMOJIOTHHU, SMOPUOJIOTUN U OUOJIOTUU Pa3BUTHSL, TEHETUKU U CEJIEKIIUH,
OMOTEXHOJIOTMM W CHHTETUYECKOM OHOJIOTMH, TMaJlCOHTOJIOTMH, HKOJIOTHN);
METOJJaMH  CaMOCTOSITEJIbHOTO TPOBEACHUS OMOJOTUYECKUX HCCIIEIOBaHUI B
naboparopud U B Opupone (HaOmrojaeHuWe, U3MEpPEHHe, OAKCIEPUMEHT,
MOJIETUPOBaHUE);

OBJIaJICHHE 00YYaIOIIMMUCS YMEHUSMU: CAMOCTOSITEIbHO HAXOAUTh, aHAIU3UPOBAThH
U WCIOJb30BaTh OMOJOTHYECKYI0 HMH(POPMAIINIO; TOIH30BATHCA OMOJIOTUYECKOMN
TEPMHUHOJIOTHEN U CUMBOJIMKOW;, YCTaHABIMBATH CBSI3b MEXKy Pa3BUTHEM OMOJIOTUHU
U COIMAIbHO-DKOHOMHUYECKUMH M HKOJIOTUYECKUMHU MPOOIeMaMH YeJOBEUECTBa;
OILICHMBATh TIOCJEICTBUSA CBOCW JAEATETHPHOCTH IO OTHOLICHHIO K OKPYXXaromien
OPUPOJIHOM cpene, COOCTBEHHOMY 3/0POBBIO U 3/0POBBIO OKPYXAIOIIUX JIFOJIEH;
000CHOBBIBaTh M COOJIIOAATh MEpbl MPOGUIAKTUKN UHPEKIIMOHHBIX 3a00J1€BaHUH,
npaBuia TOBEACHHS B Mpupoae M olecreyeHuss Oe30MaCHOCTH COOCTBEHHOM
KU3HEACSITEILHOCTH B UYPE3BBIYAWHBIX CUTYalMSX MPUPOAHOTO U TEXHOTCHHOTO
XapakTepa; XapakTepHu30BaTb COBPEMEHHBIE HAay4YHbIE OTKpBITHS B 00JacTu
OMOJIOTHH;

pa3BUTHE Yy OOYYaIOUIUXCS WHTEJJICKTyaJlbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH B
IpoIecce 3HAKOMCTBA C  BBUIAIOIIMMUCA OTKPBITUSIMH W COBPEMEHHBIMH
UCCIICIOBAaHUSIMA B OHOJIOTHH, pEIIaeMbIMH €0 TMpobiemMamMu, METOJ0JOTHEH
OHMOJIOTrYECKOro UCCIIEIOBaHMS, POBEACHHUS HKCIIEPUMEHTAIBHBIX



WCCJIEIOBAHMM, pelieHuss OMOJIOTMYEeCKUX 3a7a4, MOJEIHUPOBAHUS OHOJIOTMYECKUX

00BEKTOB U MPOLIECCOB;

BOCITUTaHUE Y O0y4YarOIMXCA HEHHOCTHOIO OTHOUIEHUS K >KMBOW MPHUPOJE B IEIOM

U K OTAETbHBIM €€ O00BbeKTaM U SABICHUSAM; (HOPMHPOBAHHE HSKOJOTHUYECKOH,

TFeHETUYECKON TPaMOTHOCTH, OOIIEH KyJIbTyphl MOBEJACHUS B IPUPOJE; MHTErpalluu

€CTECTBEHHO-HAYYHBIX 3HAHU;

npuodpeTeHne 00y4aIOIUMUCS KOMIIETEHTHOCTH B parmoHAIILHOM

MIPUPOAOINOIB30BAHUH (COOIIIOICHHE PABUII MIOBEJICHUS B IPUPOJIE, OXPaHbI BUJIOB,

sKocucTeM, Ouocdepbl), COXpaHEHUU COOCTBEHHOI'O 3JI0POBbSI M 3I0POBBS

OKpYXXarolmux  Jiroaed  (coOmofeHus Mep  NpodUIaKTUKH — 3a00JieBaHUM,

oOecrieueHrne OE30MaCHOCTH JKU3HEACSATENIBHOCTH B YPE3BBIYAMHBIX CHUTYyaIUSIX

MPUPOJHOrO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS

OMOJIOTUYECKUX 3HAHUM U YMEHUH B MOBCEHEBHOM KU3HU;

CO3/IaHUE YCJIOBUHM JJII OCO3HAHHOTO BbIOOpa OOYYaIOIMIMMHCS WHAUBUAYAJIHHOM

o0Opa3oBaTeNbHOM TPacKTOPHH, CHOCOOCTBYIOLIEH NOCJIEYIOLIEMY

MpO(QECCHOHATIBHOMY CaMOOTPEIEICHUI0, B COOTBETCTBUU C WHANBUAYAJIbHBIMU

MHTEpECaMU U OTPEOHOCTSIMHU PETHOHA.

OO011ee 4nco 4acoB, OTBEICHHBIX HA U3y4YEHHE OMOJOTMU HA YIIIyOJIEHHOM YPOBHE

cpeaHero obmiero odpaszoBanus, cocrarisieT 204 gaca: B 10 kmacce — 102 gaca (3

yaca B Heziento), B 11 kimacce — 102 gaca (3 yaca B HeZIeNI0).

B cootBercTBMM ¢ KalleHIAapHBIM yueOHbIM  rpadukom pabotsl  MBOY
[TepBomaiickori COIl, pacnucannem ypokoB Ha 2025-2026 y4eOHBIH TOJ
KOJIMYECTBO 4acoB 1o Oumosioruu B 11kiacce cocraBiger 3 4yaca B Hexeiaro —102
yaca B roj. 3 yaca 3a c4eT ¢eaepaibHoro kommnonenta. Otdop ¢opM opranuszanuu
00yuYeHUs OCYIIECTBISAETCS C YUETOM €CTECTBEHHO- HAy4YHOT'O cojiep:kaHus. bonbioe
BHUMAaHHE yEISCTCS JIAOOPATOPHBIM M MPAKTHUYSCKUM paboTaM, MUHUMYM KOTOPBIX
ompenenéH B KaxXIoM paszzene nporpammbel. Ha mnpoBeneHue mabopaTopHBIX U
MPaKTUYECKUX padoT OTBOAUTCA 7,5 4acoB, KOHTPOJBHBIX M 3a4yeToB- 3 yaca. B
CBS3M C TPA3JHUYHBIMA JHIMH H TIEPCHECEHHBIMH  BBIXOJHBIMU  JTHSIMH
(ITocranonenue IlpaButensctBa PO «O nepeHoce BhIXOAHBIX qHEN B 2024 rogy ot
10.08.2023 No 1314, IIpoext Ilocranomnenusi [IpaBurensctBa PO «O mepeHoce
BBIXOJAHBIX JHEH B 2024 romy) MpOM3ONLIO YIJIOTHEHHE Yy4eOHOTO Marepuana.
Henoctatok ydeOHOTO BpeMEHM  KOMIICHCHUPOBAH MyTEM  HHTETpAIlMU  TEM
kypca. [Iporpamma 6yzaet npoiinena 3a 101 yac.

OT6op opraHu3alMOHHBIX (OPM, METOJIOB U CPEACTB OOydeHUs OHOJIOTHUU

OCYIIECTBIISICTCS C YYETOM CHEIU(PHUKUA €ro COoJAep)KaHus U HANpaBICHHOCTH Ha

NPOJOKEHHE  OMOJIOTMYECKOro  O0pa3oBaHMs B OpPraHM3alMsIX  CpPEIHEro

po¢heCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

OO0s3aTenbHbIM  YCIOBUEM MPU O00y4YeHUM OHOJIOTMM Ha YIUIYyOJIEHHOM YpPOBHE

ABIIIETCS TPOBEJCHHE JAaO0OPaTOPHBIX U MpakTHUecKux pabor. Takxke ydactue

oOy4aromuxcsi B BBIIOJHEHUU MPOEKTHBIX U Y4eOHO-HCCIEA0BATENbCKUX PadoT,



TEMaTWKa  KOTOPBIX  OIPENEISIETCS  YYMTENEM Ha  OCHOBE  HMMEIOLIUXCS
MAaTEPHAIBHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MMPUPOJHBIX YCIOBUM.



COIEPKXAHUE OBYYEHMAI 11

KJIACC

Tema 1. 3apoxkaenue u pa3BUTHE IBOJTIOIUOHHBIX MPEACTABJIEHUI B 0M0J10TNH

OpomonnonHas teopus Y. Jlapsuna. [Ipeanocsuiku BO3HUKHOBEHHUS JapBUHU3MA. JKU3Hb U Hay4Has AesATenbHOCTh Y.
JlapBuHa.

JIBvokymre cwibl 3Bojifoni BUOB 1o Y. JlapBuHy (BbICOKass MHTEHCHUBHOCTh Pa3MHOXKEHUS OpPraHU3MOB,
HaCJIeJICTBEHHAs! U3BMEHUHUBOCTb, O0ph0a 3a CyIeCTBOBaHUE, €CTECTBEHHBIA U UCKYCCTBEHHBINH OTOOD).

Odopmnenue cuntetnyeckor Teopun HBomonuu  (CTD). HeiirpansHas Tteopust »Bomonuu. CoBpeMeHHas
ABOJIFOLIMOHHAs OMOJIOTUsA. 3HAYEHHE SBOTIOLIUOHHON T€OPUH B (POPMHUPOBAHUHN €CTECTBEHHO-HAYYHON KAPTUHBI MUPA.
JleMoHCcTpaL UK

IToptpetsr: Apuctorens, K. JInanen, X. b. Jlamapk, 3. K. Cenr-Uinep, XK. Krosse, Y. Jlapsun, C. C. Uerepukos, U. 1.
Imansraysen, k. Xonnein, /1. K. benses.

Tabmuupr u cxemsl: «Cuctema >xkuor npuponsl (mo K. Jlunuer)y», «JlectHura »uBbix cymectB (o Jlamapky)»,
«Mexanuzm ¢GopMHUPOBaHUSI TPHUCTIOCOONICHU y pacTeHuii W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema wmapmipyta
nytemectBust Y. Jlapsuna», «Haxonku Y. JlapBuna», «Dopmbl 00pwrOBI 3a cyliectBoBaHue», «llopoabr romyoeit»,
«MHoroo06paszue KyJabTypHBIX (opM KamycThl», «[lopoasl JoManTHUX KUBOTHBIX», «CxemMa 00pa30BaHUs HOBBIX BUIOB (110
Y. JlapBuny)», «Cxema COOTHOILIECHHS ABWKYUIUX CHUJI 3BONIOUUN», «OCHOBHBIE MOJIOKEHUS CHUHTETUUYECKOW TEOpUH
ABOJIIOLIAN.

Tema 2. MUKpPO3BOJIIOLIMSA U €€ pe3yIbTaThl

[Tonynsinust kak d>JieMEHTapHasi equHuIa SBOJIOIUU. COBpEMEHHbIE METObl OIEHKH T'€HETUYECKOrOo pa3zHooOpasus u
CTPYKTypbl Tonynsamnuii. M3meHenue reHodOHIA MOMYJSLUMM KakK dSJEMEHTapHOE JBOJIOIMOHHOE SBJICHUE. 3aKOH
reHeTrueckoro paBHoBecus k. Xapau, B. BaitnOepra.

DOneMeHTapHbIe (aKTOPHI (IBUKYIIUE CHIIBI) IBOJIONMU. MyTannoHHbIi mpoiecc. KomOnnatuBHAsS U3MEHYUBOCTH. Jlpeid
T€HOB — CJIy4ailHble HEHANpaBJIEHHbIE W3MEHEHWs dYacToT ajuiened B momymsaiusax. OddexT ocHoBarens. Ipgexm
oymuinouHo2o eopaviuika. CHuUdiceHue 2eHemuieckozo pasHoobpasusa: npudunvl u cieocmsus. llposasnenue s¢hghexma



opetigha 2enos 6 boabwux u manvix nonyaayusx. Murpamuu. V3omsius nonymisaiuid: reorpadudeckas (MpocTpaHCTBEHHAs),
Oounonornyeckast (penpoIyKTUBHAS).

EctecTBeHHblit  0oTOOp — HampaBisiomuid — gaktop 9Bomtouud. DoOpMbl  €CTECTBEHHOTO  OTOOpa:  JBMIXKYILHIA,
CTaOWIM3UpYyIOUMii, paspbiBatomuii (Au3pynTuBHbIA). [lonoBoit oTOop. Bo3HMKHOBEHHE W SBOMIONHS  COIHAIBHOTO
MOBEJECHUS KUBOTHBIX.

[Ipucnoco01eHHOCTh OPraHU3MOB KaK pPE3yJbTaT MUKPOIBOIIONMUA. BO3HMKHOBEHHE NPUCTIOCOOJEHUNH y OpPraHU3MOB.
Apomopdo3bl U uanoanantanuu. llpumepsl NpUCIOCOONEHUN y OpraHu3MoB: Mopdoorudyeckue, (QpU3n0IOrHYecKue,
OnoxuMuyeckue, nopegeHueckne. OTHOCUTENbHOCTh TPUCIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kpurepun u cTpykTypa. BuaooOpa3zoBaHue Kak pe3yibTaT MHUKPO3BOJOUMU. M3omsamus — kimroueBod (akTop
BUgo0OpazoBanusa. Ilytu u cmocoObl BHIOOOpa3oBaHMs: alonaTpuyeckoe (reorpapuueckoe), CUMIATPUUYECKOE
(3KOJIOTHYECKOE), «KMTHOBEHHOE» (MOJIUILIONIN3aLus, THOpuan3anus). JJJIUTeIbHOCTh SBOTIOIIMOHHBIX IPOLECCOB.
Mexanu3mbl OpMUPOBaHUS OMOJIOTUYECKOTO pa3HOOOpas3usl.

Ponb 3BOMIOLMOHHON OMOJIOrMH B pa3pabOTKE HAy4YHbIX METOJOB COXpaHeHusi OuopazHooOpasus. MUKpPOIBOIIONUS H
KOA3BOJIIOLUS Mapa3suTOB M UX X034€B. MexaHu3Mbl (pOPMUPOBAHUS YCTOMUYMBOCTU K aHTUOMOTHKAM M CIOCOOBI OOpPBOBI €
HEH.

JdemoHCcTpanuu

[Toptpetsi: C. C. UerBepukos, J. Maiip.

TaGmumpsl 1 cxemsl: «MyTallMOHHAs U3MEHUMBOCTBY, «llomymsiuoHHas cTpykTypa Buaa», «Cxema MpOsBIEHUS 3aKOHA
Xapau—BaitnOepray, «/[BrKyIue CHIIbI 9BOIOIANY, « IKOJIOTHUECKAs U30JISIIIUS oMY CEBAaHCKON (hOpemy,
«I'eorpaduueckas U30JsLUUs TUCTBEHHUIIBI CHOMPCKON U JIMCTBEHHULIBI 1aypcKoiy, «[lomyIsiioHHbIe BOJHBI YHCICHHOCTH
XHUILHUKOB U XepTB», «Cxema NeHCTBUS eCTeCTBEHHOro oTOopay, «Dopmbl OOpHOBI 3a CYIIECTBOBAHHEY,
«MupycTtpuanbublii  MenaHu3M»,  «KuBble — uckomaemble»,  «IIOKpOBHUTENbCTBEHHAas:  OKpacka  YKUBOTHBIX,
«IIpengynpexnaroniasi OKpacka >XUBOTHBIX», «®Pu3nonornyeckue anantanuun», «[IpucnocoO0IeHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kputepun Buga», « Bunei-npoitnukn», «CTpykTypa Buaa B npupoze», «CrnocoObl BUI000pa30BaHUs,
«['eorpaduueckoe BHmOOOpa3oBaHHE TPEX BHUAOB JAHJBIIECHY, «DKOJIOTHYECKOE BHUI000pa30BaHHWE BUAOB CHHUID,
«ITonumounasl pacreHuit», «KamyctHo-peneunbiii THOpUI.



O6opynoBanue: repOapuu pacTeHU, KOJUIEKIMM HACEKOMBIX, 4ydYella MTUIl M 3Beped C MpuMepaMu pPa3IHMYHbIX
MPUCIIOCOOJIEHH, 4ydesla NTUL W 3BEped pas3HbIX BHJOB, repdapuy pacTeHUid OJM3KUX BHJIOB, OOpa30BaBLIMXCS
Pa3TUIHBIMHA CTIOCOOAMH.

JlabopaTtopHnasi pabora «BbIsiBIeHIE H3MEHYMBOCTH Y 0COO€H OJTHOTO BUAY.

JlaboparopHnasi padora «I[Ipucnoco0iaeHust OpraHu3MoB U UX OTHOCHUTEIIbHAS 11E€71€CO00Pa3HOCTDY.

JlaboparopHnasi pa6ora «CpaBHEeHHUE BUI0B IO MOP(POJIOTUUECKOMY KPUTEPHIO.

Tema 3. Makpo3BoJIIOIUSA U €€ pe3yJIbTaThl

Metonbl u3ydeHHs MakpoldBomonuu. [laneoHTonmormyeckue MeToAbl H3ydeHus H3Boionuu. Ilepexomneie (opmbl U
(buIoreHeTUYECKue psAibl OpPraHU3MOB.

buoreorpapuyeckue MeToapl u3ydeHUs sBomtouuu. CpaBHeHuEe (iopsl U (QayHbl MAaTEpUKOB U  OCTPOBOB.
buoreorpadpuueckue o6aactu 3emin. Buabl-sHIEeMUKA U PEITUKTHI.

OMOpPHOIOTMUECKHE U CPAaBHUTEIBHO-MOP(OIOTHYECKHE METOAbl H3YYEHHs D3BOJIOLUUU. ['€HeTHdecKrue MeXaHU3Mbl
ABOJIFOLIMM OHTOI'€HE3a W MOSIBJICHUS 3BOJIIOIMOHHBIX HOBIIECTB. [ OMOJOTMYHBIE U aHAJIOTMYHbIE OpraHbl. PyaumeHnTapHbie
opraHbl M aTaBU3Mbl. MOJIEKYJIAPHO-TEHETUYECKHE, OMOXMMHYECKME W MATEeMAaTHYECKHME METOJbl M3Y4YEHUS SBOJIIOLHUU.
['omonoruunsie reHbl. COBpEMEHHbBIE METO 1Bl TOCTPOCHUS (PUITOTEHETUYECKUX JIEPEBHEB.

XPOMOCOMHBIE MyTallMU U 3BOJIOLNS TEHOMOB.

OO6mue 3akoHOMEpHOCTH (TIpaBHIIa) 3BOMIOIMU. [lpunyun cmenwvt ¢yukyuii. HeoOpatumocTh 3BONONMH. AJdanTHBHAS
paauanus. HepaBHOMEPHOCTh TEMIIOB 3BOJIIOLIMH.

JleMoHcTpaLun

[Toptpetsi: K. M. Bap, A. O. KoBanesckuii, ®. Mrouiep, J. ['ekkelb.

Tabnuiel u cxembl: «DUITOTEHETUYECKUN PsiJ IOy, «APXEONTEPUKCY, «3BEpo3yOrbIe siephl», «Creromedabny,
«Punnogute», «CemeHHble manopoTHUKN», «buoreorpaduueckue 30Hb1 3emun», «lpelid KOHTUHEHTOBY», «PeluKThI,
«HauanpHbie cTaguu SMOPUOHAILHOTO PAa3BUTHS TTO3BOHOYHBIX KUBOTHBIX», « OMOJIOTHUHbBIE U aHAJIOTUYHBIC OPTAHbBD,
«PynuMeHTBI», «ATaBU3MBDY, «XPOMOCOMHBIE HA0OPHI YETOBEKa W IIUMIaH3e», «[ JTaBHbIC HAMpaBICHUS SBOJIIOIHI,
«O0111e 3aKOHOMEPHOCTH BOJTIOLIUI.

O6opynoBaHue: KOJUIEKIMH, repdapuu, MYJSDKHM MCKONAEMbIX OCTAaTKOB OPraHU3MOB, MYJISKA TOMOJIOTMYHBIX,
AQHAJIOTMYHBIX, PYAUMEHTAPHBIX OPTraHOB U aTaBU3MOB, KOJUIEKIIUA HACEKOMBIX.



Tema 4. [Ipoucxo:kaeHue U pa3BUTHE )KU3HU HA 3emule

HayuHble rUmore3sl MPOUCXOXKICHUS >KU3HM Ha 3emie. AOuoreHe3 W mnaHcrnepMus. JloHaydHble MpeACTaBICHUS O
3apOXKIECHUN KU3HU (KpeanuoHu3M). ['Mmore3a MOCTOSSHHOTO CaMO3apOXIACHUS KU3HU U €€ ompoBepkeHue onbitamu .
Penu, JI. Cnannanmanm, JI. I[Tactepa. [IponcxoxxaeHue sKU3HA U aCTPOOHUOIOTHS.

OcHOBHBIE 3Tambl HEOpraHW4eckod »sBotouud. IlnanerapHas (Teonoruyeckas) 3BOJIONMS. XWUMUYECKAs HBOJIOIUS.
AOGUOTEeHHBIN CUHTE3 OpraHuyYeckux BemlecTB u3 Heoprannueckux. OnwiTr C. Mumnepa u I'. FOpu. O6pa3oBanue noauMepoB
u3 moHomepoB. KoamnepBarnas runore3a A. M. Onapuna, runore3a nepBuyHoro OymnboHa J[x. XosjeitHa, reHeTHYecKas
runoteza [. Mémnepa. Puboszumbl (T. Yek) u runoreza «mupa PHK» V. T'mnbepra. ®@opmupoBaHue MemMOpaH u
BO3HUKHOBEHUE MPOTOKJIETKH.

Uctopusa 3emnu um meronsl €€ u3ydeHus. Vckomaemble OpraHMYECKHE OCTATKUA. ['€OXpOHOJIOTHS U €€ METOJBI.
OTtHocuTeNnbHAs U a0COTIOTHAS T€OXPOHOJIOTHS. [ €0XpOHOJIOTHYECKas ITKAJA: Y0HBI, APbl, IEPUOJIbI, STTOXH.

HavanbHble sTanbl opraHudeckoil »Bomonuu. llosiBIeHHME W HBONIONUS TEPBBIX KIETOK. OBOJIONUSA MeTaboiIu3Ma.
Bo3nukHoBeHHe mepBbix dkocucTeM. COBpEeMEHHbIE MUKPOOHBIC OMOIUIEHKM KaK aHaJOr MEPBBIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaproTsl 1 3yKapHUOTHI.

[Ipoucxoxnenne 3ykapuoT (CUMOMOTeHe3). DBOIIOIMOHHOE MPOUCXOKICHUE BUPYCOB. [IponcxoxkaeHne MHOTOKJIETOYHBIX
OpraHu3MoOB. BOZHUKHOBEHHE OCHOBHBIX I'PYIIl MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE Tarbl SBOIIOIMHU BhICIIUX pacTeHunil. OCHOBHBIE apoMopho3bl pacTeHuil. Beixos pactenumii Ha cymry. [losBienue
CIIOPOBBIX PAaCTEHU U 3aBoeBaHUE UMHU cyliu. CemeHHbIe pacTeHus. [[poncxoxaeHne NBETKOBBIX paCTEHUI.

OcCHOBHBIE 3Tarbl FBOIOIUHU KUBOTHOTO MUpa. OCHOBHBIE apoMOpP( 03kl )KUBOTHBIX. Benzckas gpayna. KemOpuiickuii B3pbIB
— TOSIBJICHUE COBPEMEHHBIX THUMOB. IlepBbie XopmoBbie >KUBOTHBIE. JKHW3Hb B BOJE. DBOJIOLUHS TO3BOHOYHBIX.
[Ipoucxoxnenne ampuodbuii u pentunuit. [Ipoucxoxaenrne MiaekonuTawmux U NTUIll. [IpuHnun xiatoueBoro apomopdo3sa.
OcBoeHnne 6eCrio3BOHOYHBIMU U TIO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

PazBuTtne >xu3HM Ha 3emje MO dpaM W MEpPUOJaM: apXel, MPOTepOo30M, TMaaeo30M, Me3030M, kahHo30u. OOmas
XapaKTEpUCTHKA KJIMMara M TeOoJIOTMYecKux mporeccoB. [losiBieHne u  pacuBeT XapakKTEPHBIX OPraHU3MOB.
VYriieobpa3oBaHue: €ro ycioBUs U BIMSHUE HA Ta30BbII cOCTaB aTMOC(hEpHI.

MaccoBble BbIMHUpPAaHUSI — 3KOJIOTHUYECKHE KPHU3UCHI MPOUUIOro. IIpuyumHBI M CleACTBUS MAacCOBBIX BBIMUPAHUMU.
CoBpeMeHHBIHN KOJIOTHYECKUI KpU3HC, ero ocodeHHoCTH. [Ipobiema coxpanenust OnopazHooOpa3us Ha 3emiie.



CoBpemeHHast cucreMa opraHudeckoro Mupa. llpuHmunsl  knaccupukanuum — opraHu3mMoB.  OCHOBHBIE
CUCTEMATUYECKHE IPYIIIBI OPraHU3MOB.

JleMoHcTpaLun

[Moptpetsi: @. Peaun, JI. Cnannannanu, JI. [Tactep, U. 1. Meunnkos, A. U. Onapun, Jx. Xonnein, I'. Mémnep, C. Munep,
I'. FOpu.

Tabmunps! u cxembl: «Cxema onbita @. Pequ», «Cxema onbita JI. Ilactepa 1o n3ydeHuro caMo3apoKIE€HUs KU3HNY,
«Cxema  ombita C. Mwmmepa, I'. Opm», «Otambsl HeopraHM4Yeckou HBOMOLMM», «I'€OoXpoHOJIOrMYecKas IMIKalay,
«HayvanbHbIe 3Tambl OpPraHUYECcKON IBOMIONUNY, «CxeMa 00pa30BaHUs IYKapuOT MyTEM cUMOuOTeHe3a», «Crucrtema sKuBoi
IIPUPOIBDY, «Ctpoenue Bupyca», «Apomopdo3bl pacteHuid», «PuHMOPUTB, «OIHOKIETOYHBIE BOJOPOCIH,
«MHOTroKJIETOYHbIE Bojopocinn», «Mxwm», «llanoporHuxkm», «l'omocemMeHnHble pacTteHus’», «OpraHbl IBETKOBBIX
pacTeHui», «Cxema pa3BUTUS KUBOTHOTO MHpa», « ApoMop(o3bl )KUBOTHBIX», «IIpocTeitmuey, «KuieyHononocTHbIey,
«IInockue uepBu», «Unenuctonoruer, «PeiOb, «3eMHOBOAHBIEY, «IIpecMbIkatonuecsy, «IITuupy, «MIeKonuTaromue,
«Pa3BuTHe KU3HU B apXEUCKOH 3pe», «Pa3BuTre KU3HU B IPOTEPO30MCKON 3pe», «Pa3BUTHE )KU3HH B MAJIE030UCKOM 3pe»,
«Pa3BUTHE KU3HHU B ME3030MCKOU 3pe», «Pa3BuTHe )KU3HU B KAWHO30MCKOM 3pe», « COBpEMEHHAsi CUCTEMA OPraHUYECKOIO
MHpPay.

O6opynoBanue: repOapu pacTEHUM pa3IUYHBIX OTAENIOB, KOJJIEKIMH HACEKOMbBIX, BJIa)KHBIE IpenapaThl >KUBOTHBIX,
PAKOBUHBI MOJUIFOCKOB, KOJIJIEKIIMM HIJIOKOXKHX, CKEJIEThl MO3BOHOYHBIX >KMBOTHBIX, Yyyesa ITHUL] U 3BEPEH, KOJUIEKLHUH
OKaMEHENOCTEN, MOJE3HBIX NCKOAEMBIX, MYJISKA OPTAHUYECKUX OCTATKOB OPraHU3MOB.

BupryaabHasa snadoparopHasi pabora «MonenupoBanue onbiToB Musuiepa—lOpu 1o u3yyeHuto aOMOT€HHOIO CHUHTE3a
OpraHUYeCKUX COCMHEHUI B IEPBUYHON aTMOchepe.

JlabopaTopHas padora «/3yueHne 1 ONKMCaHue UCKOMMAEMBIX OCTATKOB IPEBHUX OPTaHU3MOB.

IIpakTuyeckas padora «/3yueHrne 0COOEHHOCTEN CTPOSHUS PACTCHUI PA3HBIX OT/ICTIOBY.

IIpakTuyeckas padora «3yueHne ocoOeHHOCTEN CTPOCHUSI TO3BOHOYHBIX KUBOTHBIX». Tema 5.

IIpoucxo:kaeHue 4eI0BeKAa — AaHTPOIIOTeHe3

Paznensl u 3amaum anTponosioruu. MeTo b1 aHTPOITOJIOTUH.

CraHoBi€HHE TIPEICTABICHUN O MPOUCXOXKICHUH 4esloBeKa. Pennrnosneie Bo33peHUs. COBPEMEHHBIE HAy4YHbBIE TEOPHH.



CxoncTBO 4enmoBeKa C JKMBOTHBIMU. CHCTEMATHYECKOE ITOJIOKEHUE YernoBeKa. CBHIETENbCTBA CXOACTBA YEJIOBEKA C
KUBOTHBIMH:  CPaBHHUTEIHbHO-MOP(OJIOTHUYECKHE, 3MOPHOJIOTHYECKHE, (PHU3NOIOr0-OMOXUMUYECKUE, TMOBEACHYECKUE.
OTnnuus yenoBeka OT KUBOTHBIX. [IpsIMOX0KI€HHE U KOMIUIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BuUTHE rOJOBHOIO MoO3ra
U BTOPOU CUTHAJIBHOW CUCTEMBI.

JIBmokymiue cuibl ((pakTopbl) aHTpONOreHe3a: OuoIoruueckue, counaibabie. COOTHONIEHUE OMOIOTUYECKUX U COLIMATBHBIX
(aKkTOpOB B aHTPOIIOICHESE.

OcHOBHbBIE CTaguu aHTpornoreHe3a. PaHHue 4denoBekooOpas3Hble 00E3bAHBI (IIPOKOHCYJBI) U PAHHUE IMOHTHJBI — OOLIUe
MPEAKU YEJIOBEKOOOPA3HBIX 00€3bSH U JIOJEH. ABCTPAJONUTEKH — JBYHOTHE MPEAKU JtoJel. YenoBeK yMenblid, MepBble
W3rOTOBJICHUSI OpYIUi Tpyna. YenoBek MNpAMOXOIAUIMA M TEpBBbIA BbIXOJ Jrofeld 3a mnpenensl Adpuku. Yemnosek
reiienp0eprekuii — o0l MpeIoK HeaHIepPTAIbCKOIO YeIOBEKa M ueloBeKa pa3yMHOro. YUernoBek HeaHIEPTAIbCKUN Kak
BH/J1 JIFOZIEN XOJIOJAHOIO KiIMMaTa. YeaoBeK pa3yMHbIN COBPEMEHHOIO TUIIA, JEHUCOBCKUI YEI0BEK, OCBOCHUE KOHTUHEHTOB 32
npenenamu Adpuku. [laneoreneruka u najieoreHOMHKA.

DOBOJIOLMST COBPEMEHHOIO 4YeJloBeKa. EcTecTBEHHBI OTOOp B MONYJSLMUSAX YeaoBeKka. MyTalMOHHBIA Mpolecc H
nomumop¢usM. [lonynsiuroHHbIE BONHBI, Apeild) reHoB, MUTpalus U «3(PPEKT ocHOBATENA» B MOIMYISIUSAX COBPEMEHHOTO
YeJI0BEKa.

Yenoseueckue pacel. [lonsitue o pace. bonbiime pacel: eBponeouaHas (€Bpa3uiickas), aBCTpalo-HErpouHast
(3xBaTOpHaNIbHAS ), MOHTOJIONIHAS (a3MATCKO-aMepUKaHCcKas). BpeMs u myTu pacceneHus 4yesioBeka no mianere. EQMHCTBO
yenoBeuecknux pac. Hayunas HecocrosTenbHOCTh pacus3ma. [IpHcrnocoOJeHHOCTh YenoBeKa K Pa3HbIM  YCIOBUAM
OKpYyXarole cpeabl. Bnusinue reorpaguueckoil cpeapl U apeiida reHoB Ha MOP(OJIOTHIO U (PU3HOJIOTHIO YETOBEKA.
MexaucuuIiMHapHble  MeToJbl B (u3ndeckod (OMOJOrMYEcKON) AaHTPOIOJIOTMU. OBOJIOLUOHHAS aHTPOIOJIOTUS U
[TAJICOAHTPOIIOJIOTUSL YEJIOBEUECKUX MOIYJAUUN. buoconnanbHble MCCIEN0BaHUs IpUpOABI 4YesloBeKa. lccnenoBanue
KOBBOJIIOIUU OMOJIOTUYECKOr0 U COI[MATIbHOTO B YEJIOBEKE.

JemoHCcTpanuu

[Toptpersr: Y. {apsun, JI. JIuku, A. d. Poruackui, M. M. I'epacumos.

Tabmuipl 1 cXxembl: «MeEToabl aHTPOIOJIOTHNY», «I 0JOBHOM MO3r yenoBeka», «YelmoBekooOpasHbie 00€3bSHBD),
«Ckener YeJIOBeKa M CKEJET IIMMIIaH3e», «PyauMeHThl W aTaBU3Mb», «/BMXKyIIME CHJIBI aHTPONOTEHE3A,



«IBOJIIOIIMOHHOE JIPEBO YEIIOBEKA», «ABCTpPAJIONUTEK», «HeIOBEK yMenbli», «HemoBeK NMpsMOXOIAIINi», «JleHNCOBCKHIA
yenoBek» «Heannepranbiib», « KpomanboH1b, «IIpeaku yenoBekay, « ITanbl 3BOIIOIUN YeT0BEKay, «Packl uenoBekay.
O6opynoBanue: MYJSDKA OKaMEHEJIOCTEH, MPEeAMETOB MAaTepHAIbHOM KYJIBTYpbl TMPEAKOB 4YEJIOBEKa, PENpOAYKIIUU
(dotorpadum) kapTuH ¢ MUDOTOTHICCKUMH U OMOJICHCKUMU CIOKETAMU TIPOUCXOXKICHUS YeIOBeKa, poTorpaduu HaX0I0K
HCKONIaEMBIX OCTAaTKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJIEIIb Yepela YeJIOBEKA U Yepena IMUMIIaH3€, MOJIENIb KUCTH YEJI0BEKA
Y KHCTH IIMMIIaH3€, MOJIEIIH TOPCa MIPEAKOB YEJIOBEKA.

JlabopaTtopHnasi padora «3yueHrne ocOOEHHOCTEH CTPOCHHUSI CKelleTa YeJIOBEKa, CBSI3aHHBIX C MPSIMOXO0KICHUEM.
IIpakTnuyeckas padora «/3yueHne dSKOJIOrMYECKUX aJanTalli YETOBEKay.

Tema 6. IK0/10rus — HayKa 0 B3AaUMOOTHOILICHUAX OPraHU3MOB U HAIOPTaHU3MEHHBIX CHCTEM C OKPYKAKOIIeH cpeaou
3apokaeHue u pa3BuTue dkoyioruu B Tpynax A. 'ymbonbnara, K. @. Pynse, H. A. CeseprioBa, 3. I'ekkens, A. Tencnu, B. H.
Cykaué€Ba. Paznensl u 3agaun 3k00run. CBsi3b SKOJOTUH C IPYTUMU HAyKaMH.

Metoasl skonioruu. IloneBple HaOMIOAEHUS. OKCHEPUMEHTHl B 3KOJIOTMHM: NPUPOJHBIE U JIAOOpaTOpHBIE.
MopenrpoBaHHU€E B 3KOJIOTMU. MOHUTOPHUHT OKPYXKAIOLIEH CPEe/Ibl: JIOKAJIbHBIN, pETHOHAIBHBIN U I100AJIbHBIIH.

3HaueHUE HKOJOTMYECKUX 3HAHUU ISl YEJIOBEKA. DKOJIOTMYECKOE MHUPOBO33PEHHE KaK OCHOBA CBSI3€H YEJIOBEYECTBA C
npuponoi. PopMUPOBAHUE IKOJIOTHUUECKON KYJIBTYPBI U IKOJIOTMYECKON TPAMOTHOCTH HACEJICHHUS.

JleMoHcTpaLun

[Toptpetsi: A. 'ym6onbar, K. ®@. Pynse, H. A. CeBepuios, 3. I'ekkensb, A. Tencau, B. H. Cykaués.

Ta6muie! 1 cxembl: «Paznensl skomoruny, «MeToabl IKOJIOTHIY, «CXxeMa MOHUTOPUHTA OKPY KAFOIIEH CPEIbD».
JlabGopaTopHas padora «/3ydeHre METOAOB YKOJOTUYECKUX UCCIIEI0BaHUI.

Tema 7. OpranusmMsbl U cpea 0OUTaHUS

Okosornueckre (PaKTopbl U 3aKOHOMEPHOCTH ux jaeuctBus. Kmaccudukamus skomorudeckux (akTopoB: aOMOTHYECKUE,
OmoTHYeckue, aHTponoreHHnie. OOIIMEe 3aKOHOMEPHOCTH JEHCTBUS 3Kojornueckux (akropon. IIpaBuno munumyma (K.
[npenrens, FO. JIubux). TonepaHTHOCTb. DBpUOUOHTHBIE U CTEHOOMOHTHBIE OPTAHU3MBI.

AbGuotndeckue ¢akrtopel. CBeT Kak 3KoJormueckuii ¢akrop. JleiicTBHE pa3HBIX YYacCTKOB COJIHEUHOTO CIEKTpa Ha
OpraHu3Mbl. DKOJOTMYECKUE TpYyNIbl PACTEHUW M KUBOTHBIX [0 OTHONIEHWIO K cBeTry. CurHajgpHas pojib CBETA.
DOoTONEPUOIU3ZM.



Temmeparypa kak skojoruueckuii ¢gaktop. JleicTBue TemmepaTypbl Ha OpraHu3Mbl. [loMKUIOTEpMHBIE U TOMOMOTEPMHBIE
OpraHu3Mbl. DBPUTEPMHBIE U CTECHOTEPMHbBIE OPTaHU3MBI.

Brnaxnoctes kak skonormdeckuil (daxtop. IlpucmocoOnenus pacTeHuit K MOANEPKAaHUIO BOJHOTO OanaHca.
Knaccudukanus pactenwnii mo oTHOIIEHHIO K Bojie. [IprucrmocoOneHus >KMBOTHBIX K H3MEHEHUIO BOJTHOTO PEXKIMA.

Cpenst  oOuTaHWs  OPraHW3MOB.  BOJIHAs,  HA3€MHO-BO3NYIIHAS,  TOYBCHHAs, TJIyOMHHAs  IOANOYBECHHAs,
BHyTpHUOpTraHu3MeHHas. OU3NKO-XUMUYECKHEe OCOOEHHOCTH cpeja oOuTaHusi opraHu3moB. [IpucnocoOieHus opranu3sMoB K
KU3HU B Pa3HbIX Cpeaax.

buonorudeckue putmbl. BHemHue U BHyTpeHHUE pUTMbl. CyTOYHBIE ¥ TOJAUYHBIE pUTMBIL. [Iprcrioco0IeHHOCTh OPraHU3MOB
K CE30HHBIM M3MEHEHUSIM YCIIOBUH KU3HH.

XKuznennsie popmbl opranusmoB. [lonsarue o >xuzHeHHON dopme. KuzHeHHBIE (POPMBI pacTEHUM: JIEpEeBbs, KYCTApPHUKH,
KyCTapHUYKH, MHOTOJICTHHE TpaBbl, OJIHOJIETHHE TpaBbl. JKuU3HEHHbIE (HOPMBI KUBOTHBIX: THUIAPOOUOHTHI, T€OOHMOHTHI,
a’poOnoHThl. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue Qaxropsl. Buabpl OMOTHYECKHUX B3aUMOJICHCTBHI: KOHKYPEHIIMS, XUIHUYECTBO, CUMOMO3 U €ro (POpMBEI.
[lapazutusm, Koomepamusi, MyTyalu3M, KOMMEHCaIM3M (KBapTUPAHTCTBO, HaxjeOHW4ecTBO). Herpoduueckue
B3aUMOJICUCTBUS (Tomnueckue, hopuueckue, padbpuyeckue). 3HaueHUE OMOTUYECKUX B3aMMOJICHCTBUM TSI CYIIIECTBOBAHUS
OpraHu3MOB B cpefie oOuTanus. [IpuHIUT KOHKYPEHTHOTO UCKITFOYCHUS.

JdemoHCcTpauuu

Tabnuiel U cxeMbl: «DKoJgoruueckue GakTopel», « CBETOBOM CHEKTPY, « IKOJIOTUUECKUE TPYIIBI )KUBOTHBIX 110 OTHOIIECHUIO
K cBeTy», «TemnoKpOBHBIE >KHUBOTHBIE», «XOJIOJHOKPOBHBIE KUBOTHBIE», «DU3MOJOTMYECKHE AANTAIUU KUBOTHBIX),
«Cpenpl obutanusi opraHu3zMoBy», «buonoruueckue putmb», «KusHeHHbsie ¢GopMbl pacTeHHi», «KuzHeHHble (HOPMBI
AKUBOTHBIX», «IKOCUCTEMA IIMPOKOJIUCTBEHHOTO Jiecay, «IKOCHUCTeMa XBOWHOro Jieca», «llemu mnutaHus»,
«XumnauuectBoy, «[lapazutuzmy, «Konkypenuusy, «Cumonosy, «KommeHncammzm.

O6GopynoBaHue: repbapuu pacTeHUN U >KUBOTHBIX, MPUCIOCOOJEHHBIX K BIUSHUIO PA3JIMYHBIX IKOJIOTUUECKUX (PAKTOPOB,
repObapun CBETOJIOOUBBIX, TEHETIOOUBBIX U TEHEBBIHOCIUBBIX PACTCHUH, CBETOJIIOOMBLIE, TCHEIFOOMBBIE U TEHEBBIHOCIHBBIC
KOMHATHBIE PACTEeHUs, TepOapryl U KOJUICKIIUU TETUIOIOOMBBIX, 3MMOCTOMKUX, MOPO30YCTOMYMUBBIX PACTEHUMN, dydesia TITHUI]
U 3Bepel, repOapuu pacTeHUi, OTHOCIIIUXCA K rurpoduram, xkcepodpurtam, Me3opuTaM, KOMHATHBIC PACTEHUS JaHHBIX
TpyII, KOJUICKIIUU KHBOTHBIX, OOMTAIOIIMX B Pa3HBIX Cpelax, repdapuu M KOJUICKIIUU



PacTeHMM U )KUBOTHBIX, 00JIQIAIONIUX YepTaMHU MPUCTIOCOOJIEHHOCTH K CE30HHBIM U3MECHEHUSIM YCIIOBUM KU3HH, TepOapuu
KOJUICKITUU PACTEHUW W >KMUBOTHBIX PA3UYHBIX JKU3HEHHBIX (DOPM, KOJUICKIIUU >KUBOTHBIX, YYACTBYIOIIUX B Pa3IMYHBIX
OMOTUYECKHUX B3aUMOJICUCTBUSX.

JlaGopaTopHasi padora «BpIsBieHUE TPUCITOCOOJICHHUI OPraHU3MOB K BIMSHUIO cBeTa». JlabopaTopHasi

padoTa «BrIsBIICHHE MPUCTIOCOOICHUN OPraHU3MOB K BIMSHUIO TeMIIepaTypbl». JIabopaTtopHas padora

«AHaToMHUuYeckue 0COOCHHOCTH PACTEHHUI U3 pa3HbIX MeCT oOuTanus». Tema 8. IkoJiorusi BUA0OB U

MOMYJIA LU

DKOJIOTUYECKUE XapaKTepUCTUKHU mnomyisiuuu. [lomymnsuus kak Ouonoruyeckass cucrema. Pojib HEOJHOPOIHOCTH CPEbL,
¢bu3ndeckux O0apbepoB U OCOOCHHOCTEHW OMOJOTUM BUIOB B (OPMHPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYPHI MOIYJISIUH.
OcCHOBHBIE TIOKA3aTENMU MOMYJISIIUN: YUCICHHOCTD, IJIOTHOCTh, BO3PACTHAS U TOJIOBASI CTPYKTYpPA, POKIAEMOCTb, IPUPOCT,
TEMII POCTa, CMEPTHOCTh, MUTPALIU.

DKOJoru4ecKasi CTpykTypa nomyiasuud. OIEHKa YUCICHHOCTH NONyJsiuud. J[MHaAMHUKa TOMylIsiuuu U €€ PperyJisius.
buotnuecknii noreHUUAN NOMyIAMUUA. MOJenIMpoBaHUEe TUHAMUKU MOMYJsAuU. KpuBble pOCTa YMCICHHOCTH MOIYJISLINY.
KpuBbie BopKMBaHUs. Perymsiiys 4UCIEHHOCTH MOMYJSIUNA: poJib (PAKTOPOB, 3aBUCSAIIMX M HE 3aBUCSIIUMX OT IJIOTHOCTH.
DKoJoruueckue crpaTeruu BuaoB (r- u K-crparerun).

[Tonsitue 00 osKojmoruueckod Huie Bujpa. MecrooOutanue. MHoromepHas Mojaenb dKojormyeckod wHumm Jhx.U.
XartunHcoHa. Pa3mepsl skosornyeckoit Huiu. [loTeHunanpHast U peaau30BaHHAs HUILIM.

Bup xak cucteMa nonyJisiiiuid. Apeasibl BUAOB. BUIbI M NX KU3HEHHBIE CTPATETHHU. JKOJIOTHUECKNE SKBUBAIICHTHI.
3aKOHOMEPHOCTH MOBEJICHUSI U MUTPAllMi )KUBOTHBIX. bHOJIOTMUeCcKre NHBA3UH YYKEPOIHBIX BUIOB.

JleMoHcTpaLun

[Toptpert: k. . XaT4MHCOH.

Tabnuiel U cXeMbl: « IKOJIOTHYECKUE XapaKTEPUCTUKU MOMysiumny», «IIpocTpaHCTBEHHAsI CTPYKTYypa MOMYJISIIUN,
«Bo3pacthbie NUpaMUIbl  OOMyJSIUK», «CKOPOCTh 3aceleHUs] IMOBEPXHOCTH 3EMJIM PA3IMYHBIMU  OpPraHU3MaMny,
«Mogens s3konornyeckoi Huiu Jx. M. XatunHcoHa.

O6opynoBanue: repOapuu pacTeHUH, KOJJICKIIUN )KHBOTHBIX.

JlaGopaTopHasi pabora «IIprcrnoco6ieHus: CEMSIH paCTeHHI K pacCeIeHUIO.

Tema 9. JkoJj10r1si COO0MIECTB. IKOJOTHIYECKHE CUCTEMBI.



CoobmiecTBa oprannu3MoB. broiieHo3 u ero cTpykrypa. CBsizu MEX 1y OpraHu3MamMu B OUOIIEHO3E.

Okocucrtema kak oTkpbiTas cucteMa (A. Jx. Tencnu). OyHKIMOHATBHBIE OJIOKM OPraHU3MOB B AKOCUCTEME: MPOIYIICHTHI,
KOHCYMEHTHI, peayneHTol. Tpoduueckue ypoBHu. Tpoduueckne nenu u cetu. Adnotndeckue 0710Ku 3KocucTeM. [1ouBbl n
Wbl B 9KocucTeMax. KpyroBopoT BelIecTB ¥ MOTOK SHEPTUU B SKOCUCTEME.

OcHoOBHBIE MOKa3aTeIN SKOCUCTEMbL. brioMacca U mpoyKIKs. DKOJIOTHUYEeCKUE TUPAMUJIBI YUCell, OMOMACcChl U SHEPTHH.
Jlunamuxka sxocucmem. Kamacmpoguueckue nepecmpotiku. @nykmyayuu. HampaBieHHbIE 3aKOHOMEPHBIE CMEHBI
coobmiecTB — cykueccud. [lepBuuHbIe M BTOPUYHBIE CYKLIECCUU U UX MPUYUHBI. AHTPONIOTEHHBIE BO3JCHCTBUS HA CYKIIECCHUU.
KnnmakcHoe coobiiectBo. buopaznooOpasre 1 moJIHOTa KPyroBOpOTa BEUIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.
[TpupoaHbie 3KOCUCTEMBI. DKOCUCHEMbL 03EP U PeK. DKOCUCmeMbl MOpell U OKeaHo8. IKOoCUcmeMbl MyHOp, 1ecos, cmenet,
NYCMbIHb.

AHTpPOTIOTEHHBIE JKOCHCTEMBI. ATPOIKOCHCTEMAa. ATpOILEHO3. Paznuuus Mexay aHTPOMOTeHHBIMH U MPUPOIHBIMU
HKOCUCTEMaMH.

VYpboskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. ['opoackas ¢iopa u (ayna. CuHaHTponM3auus ropoJCKOn
(dayHbl. buonornueckoe 1 X035UCTBEHHOE 3HAUCHHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEpPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB B dKOCHCTeMaX. Poib kackadHoeo 3¢pgexma u
8UO08-30UpuUKamMopos  (Kniouesblx 6U008) 6 OYHKYUOHUposanuu sxocucmem. lIepeHOC HSHEPrUM U BEHIECTB MEXKIY
CMEXHBIMH HIKOCUCTEMaMHU. Y CTOWYMBOCTH OPraHW3MOB, TOMYJSIUNA M IKOCUCTEM B YCIOBUAX €CTECTBEHHBIX U
AHTPOIIOT€HHBIX BO3JICHCTBUIA.

Mexanuzmvl  6030eticmeusi 3a2psA3HeHUll pA3HbIX MUNO8 HA CYOOP2AHUBSMEHHOM, OpP2AHUSMEHHOM, NONYIAYUOHHOM U
IKOCUCEMHOM ~ YPOBHSAX, OCHOBbL IKONOSUYECKO20 HOPMUPOBAHUS AHMPONOSEHHO20 6030elicmaus. MeToaoaorus
MOHUTOPHUHTA €CTECTBEHHBIX U AHTPOIIOTCHHBIX YKOCHCTEM.

JemoHCcTpauuu

[Toptpet: A. Ix. Tencnu.

Tabmuupl u cxembl: «CTpyKkTypa OMOIIEHO3a», «DKOCUCTEMA IIUPOKOJIMCTBEHHOIO JIECa», «DKOCUCTEMAa XBOMHOIO Jiecay,
«DyHKIMOHATILHBIC TPYIITBEI OPTaHU3MOB B 3KOCHCTEME», «KpyroBopoT BemecTB B dkocucTemey, «Llenu muranus



(mactOumHas, JETpUTHAS)», «ODKOJOTHYECKas MUpaMuaa Yucel», «IKOJOTHYeCKas THUpaMuaa OHOMAacCh»,
«JKojoruyeckas nupamuga >Hepruny, «Obdpasoanue Oonorta», «[lepBuuHas cykueccus», «BoccraHoBnenue yeca mocie
noxapa», «JKocucTeMa 03epa», «ArpouneHos», «KpyroBopoT BeHIECTB M MOTOK JHEPrUM B arpoieHo3e», «lIpumepsi
ypOOIKOCUCTEM.

O6opynoBanue: repOapuu pacTeHHU, KOJUIEKIMM HACEKOMBIX, dYyuesja MTHUIl U 3Bepei, repOapuu KyJIbTYpHBIX H
JUKOPACTYIIUX PACTEHUM, aKBApUYyM KaK MOJIETTb YKOCUCTEMBI.

IIpakTuyeckas padora «3yueHue u onrucanue ypoo3KOCUCTEMBDY.

JlaGopaTopHasi pabota «3yueHue pazHOOOpa3Hs MEJIKUX MOYBEHHBIX YWICHUCTOHOTUX B Pa3HBIX SKOCUCTEMAX).
IKCKYypcHsl «DKCKYpPCHsl B TUIIMYHBIA OMOreoneHo3 (B 1yOpaBy, Oepe3HsK, €JIbHUK, Ha CYXOJ0JbHBIA WM OMMEHHBIN JIyT,
03epo, 00JI0TO)».

IKCKYypcHst «DKCKYPCHS B arpodKOCUCTEMY (Ha MOJI€ UITU B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas IkocucTEMA

buocdepa — obuiennanerapuas o0onoyka 3eMiH, TJ€ CYIIECTBYET WM CYIIECTBOBANIA KU3Hb. Pa3BUTHE MpPEACTABICHUN O
ouocdepe B Tpynax J. 3rocca. Yuenue B. 1. Bepnaackoro o 6uocdepe. Obnactu 6uochepst u €€ coctaB. ’KuBoe BEIIECTBO
o6uocdeps! u ero GyHKIUU.

3aKkoHOMEpPHOCTH cyIecTBoBaHus Ouochepbl. OcobeHHOCTH Omochepsl Kak TII00aNTbHOM 3KOCHCTEeMBl. JluHaMHuYeckoe
paBHOBecue B 6uocdepe. KpyroBopoTsl BelecTB U OMOreOXUMUYECKUE UK (yriiepoa, a30Ta). PUTMUYHOCTE SIBJICHUI B
o6uocdepe.

3onansHOCTh Ouocheprl. Ilonarue o Oumome. OcCHOBHBIE OWMOMBI CYIIM: TYHJZIpa, XBOWHBIE Ji€ca, CMEIIAHHBIE U
IIMPOKOJIMCTBEHHBIC Ji€Ca, CTEMHU, CaBaHHbI, MYCTHIHM, TPOMUYECKHUE Jieca, BBICOKOropbs. Kimmar, pacTUTEeNbHBIM U
KUBOTHBIA MUpP OMOMOB CYIIIH.

CrpykTypa ¥ PyHKIUS )KMUBBIX CUCTEM, OLIEHKA UX PECYPCHOI0 MOTEHIMaIa U OMOCHEpPHBIX (PYHKITHIA.

JdemoHCcTpauuu

[Toptpetsi: B. U. Bepnaackuii, 3. 3rocc.

Tabmuubr u cxembl: «['eocdepnr 3emum», «KpyroBopor azora B mpupoze», «KpyroBopoT yriepoga B MPUPOIELH,
«KpyroBopot kuciopoga B mnpupoje», «KpyroBopoT Boasl B mpupojse», «OcHOBHBIE OMOMBI cymny, «KnuMarnaeckue



nosica 3emsiny», « Tynapay, «Taitra», «Cmemanusiii jgecy, «lupokonuctBenubiit nec», «Cremnby, «CaBanHay, «IIycTbiHDY,
«Tpornmueckuii ecy.

O6opynoBanue: repbapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKITHH KUBOTHBIX.

Tema 11. YenoBek u OKpyzkamias cpeaa

DKOJIOTUYECKHE KPU3HUCHl U MX MpUYUHBL. Bo3zeiicTBue yenoBeka Ha Ouocdepy. 3arpsizHeHrne BO3AYIIHOM cpenbl. OxpaHa
BO3/yXa. 3arpsi3HEHUE BOAHOM cpenbl. OXpaHa BOJHBIX pecypcoB. PaspymieHne mouBbl. OXpaHa MOYBEHHBIX PECYPCOB.
N3meHeHne knmuMmara.

AHTpOIIOrEHHOE BO3JCHUCTBUE HA PACTUTENIBHBIN U KUBOTHBIA MUp. OXpaHa paCTUTEIBHOIO U KUBOTHOTO MHpa. OCHOBHBIE
NPUHIUIBL oXpaHbl npupoabl. KpacHsle kHuru. Ocodo oxpansemsie npupoansie Tepputopun (OOIIT). borannueckue capl
Y 300JI0TUYECKUE MTapKH.

OCHOBHBIE TNPUHLHUIBI YCTOMYMBOIO Ppa3BUTHs 4YEJIOBEYECTBA M IPUPOJbI. PalMoHampHOE NPHUPOAOIIONIB30BAHUE U
COXpaHEHHE OMOJIOrMYecKoro paszHooOpaszus 3emun. OOmMe 3aKOHOMEPHOCTU TIJIOOAJIBHBIX 3KOJOTUYECKUX KPU3HUCOB.
Oco0EeHHOCTH COBPEMEHHOTO KPU3UCA U €r0 BEPOSITHBIE MTOCIIEICTBHS.

Pa3BuTre METO/I0B MOHUTOpPUHIA Pa3BUTHUS OIMACHBIX TEXHOTECHHBIX MporeccoB. CucmemHvle ucciedo8anuss nepexooa K
pecypcocobepezaroujeil U KOHKYPEHmMoCcnocoonol snepeemuke. buonozuueckoe pasnoobpasue u buopecypcvl. Hayuonanvnoie
ungopmayuonHvle cucmemsl, obecneuusaoujue 00OCMyn K UHGOPMAYUU HO COCMOSHUIO OMOENbHBIX 8UO08 U IKOCUCHEM.
OcHosbl sK0peadburumayuu IKocucmem u cnocobos 6opvowl ¢ buonospedxicoeHusmu. Pexoncmpykyus Mopckux u HazemHuvlx
9KOCUCmeEM.

JleMoHcTpaLun

Tabnuriel U CXeMbl: «3arpsi3HeHue aTtMocepsl», «3arps3HeHue TUapocdepbd», «3arps3HEHUE IOYBBIY,
«ITapHukoBslit 3¢ dex», «Ocobo oxpaHseMble IPUPOAHbIE TEPPUTOPUNY», «Moenn ynpasisemoro mupay. O6opy1oBaHue:
(dhoTorpaduu oxpaHseMbIX pacTeHU U KUBOTHBIX KpacHol kuuru Poccuiickoit @enepanuu, KpacHoit KHUTH perroHa.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOI'MX HA YPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHUA



JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaer TpeOOBaHUA K pe3yJbTaTaM OCBOEHHSA OOYYAOMIMMHUCS MPOTpaMM CpPETHEro OOIIero
00pa3oBaHus: JIMYHOCTHBIE, METANPEIMETHBIC U MPEIMETHBIC.
B cTpykType NMYHOCTHBIX PE3yJbTaTOB OCBOEHHUS IMPOrPAMMBI MO OHOJIOTHU BBIJEICHBI CIICIYIONIUE COCTABIISIONINE:
OCO3HAaHHE O0YYAIOIIUMHUCS POCCUMCKON TPaKJaHCKON HUIACHTUYHOCTH — FTOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOTIPEICIICHUIO, Haluyue Momusayuy K o0ydeHnto OUOJIOTHH, YeleHanpasieHHoe passumiue BHYTPEHHUX YOSKICHUIMA
JUYHOCTH HA OCHOBE KJIFOYEBBIX IEHHOCTEH M MCTOPUYECKUX TPAAUINI pa3BUTHS OMOJIOTMUYECKOTO 3HAHUS, 20MOBHOCMb U
cnocoboHocms  O0YYaIOIIUXCS PYKOBOJICTBOBAaTHCSA B CBOCH JICSATENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU — YCTaHOBKAMH,
MPUCYIIUMU CUCTEME OHMOJIOTUYECKOT0 OOpa3OBaHUs, Haauyue NpasoCO3HAHUsS SKOJOTUYECKON KYJIbTYPBI, CHOCOOHOCMU
cmasums e U CTPOUTD KU3HEHHBIE TIIaHBI.
JIngyHOCTHBIE PE3yJbTAaThl OCBOCHHS TMPOrPAMMBI MO OWUOJOTUM JOCTUTAIOTCA B €JAMHCTBE y4eOHOW M BOCHIHUTATEIBHOM
NEATEIbBHOCTH B COOTBETCTBHM C TPAAUIMOHHBIMU POCCUICKHUMHU COLUUOKYJIbTYPHBIMH, HCTOPHUUYECKUMH M JTYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE IMpaBUJIAMU W HOPMAaMH MOBEICHUS M CIOCOOCTBYIOT MpolieccaM
CaMOITO3HAaHUsI, CAMOBOCIIMTAHUSI U CAMOPAa3BUTHs, PA3BUTHUSI BHYTPEHHEW MO3UILIUM JTUYHOCTHU, MATPUOTU3MA U YBAXKEHUS K
3aKOHY W TMPaBOIMOPSIKY, YEJTOBEKY TpyJa U CTapiieMy IOKOJICHUIO, B3aUMHOTO YBaXKCHUS, OEPEKHOTO OTHOIICHUS K
KYJIbTYPHOMY HACJIEIUI0 U TPaAulAsIM MHOTOHAIIMOHAJIbHOTO Hapoaa Poccuiickoit denepanuu, NpUpoae U OKPYK aroIIEH
cpene.
JIndHOCTHBIE pe3ynbTaThl OCBOCHMS y4eOHOTO mpenmera «buoyorHs» IOMKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH
0o0ydJarommxcsi PYKOBOACTBOBATHCS CPOPMHUPOBAHHOM BHYTPEHHEW IO3MIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIMH{, TO3UTUBHBIX BHYTPEHHUX YOEKIECHUM, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM I[EHHOCTSM POCCUMCKOTO OOIIIECTBA,
paciIMpeHre >KM3HEHHOTO OIbITA U OMbITA JACATEILHOCTH B MPOIECCE peaiu3alliid OCHOBHBIX HANpaBJIEHUM BOCIIUTATEIILHON
NEATEIbHOCTH, B TOM YHUCJIEC B YACTHU:

1) rpaskIaHCKOro BOCIIMTAHMS:
c(hOPMHUPOBAHHOCTh TPAKIAHCKOW TO3UIIMK OOYYarOIMIErOCs KaK aKTUBHOTO W OTBETCTBEHHOTO YJIEHA POCCHIMCKOTO
00I11eCTBa;
OCO3HAHME CBOUX KOHCTUTYIIMOHHBIX TIPaB M 00513aHHOCTEH, YBaKEHHE 3aKOHA U TIPABOTIOPAIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JESATENBHOCTH TMPU CO3JaHUM YYEOHBIX MPOEKTOB, PEUICHUU Y4eOHBIX U
MMO3HABATEbHBIX 3a]1a4, BBIIIOJIHEHUU OMOJIOTHYECKUX IKCIIEPUMEHTOB;
CIIOCOOHOCTH OIpPEAENATh COOCTBEHHYIO MO3UIMIO MO OTHOUICHUIO K SIBJICHUSIM COBPEMEHHOM >KHU3HU U OOBICHATH €€;
YMEHHE YYUTHIBATh B CBOUX JIEUCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aMMOJECHUCTBUS JIIOJEH C Pa3HBIMHU
yOEeKACHUSAMU, KYJIbTYPHBIMU IIEHHOCTSIMH U COI[UATBHBIM MOJIOKEHUEM;
TOTOBHOCTh K COTPYAHHYECTBY B IPOIIECCE COBMECTHOI'O BBIMIOJIHEHMS YUEOHBIX, MO3HABATEIBHBIX M HMCCIIEOBATEIBCKUX
3a/1ay, YBaXUTEIHLHOTO OTHOIICHHWS K MHEHHUIO OINMOHEHTOB MPHU OOCYKIEHHUW CIOPHBIX BOMPOCOB OHOJIOTHYECKOTO
CoAEpKaHUS;
TOTOBHOCTh K TYMaHUTApPHOU U BOJIOHTEPCKOM ACSATENBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHMS:
c(hOpPMHUPOBAHHOCTh POCCUUCKON TPaXKTAHCKON HJEHTUYHOCTU, NATPUOTU3MA, YBAXKEHUS K CBOEMY HApOay, 4YyBCTBa
OTBETCTBEHHOCTHU niepesa PoauHOM, ropaoCcTy 3a CBOM Kpail, CBO0 PonnHy, CBOU SI3BIK M KYJIBTYPY, MPOILLJIOE U HACTOSIIEE
MHOTOHAIlMOHAJBbHOTO Hapoaa Poccnun;
LIEHHOCTHOE OTHOIIICHUE K MPUPOJHOMY HACIEAUIO W MaMITHUKAM HPHUPOJbI, JOCTUAKEHUSIM Poccum B Hayke, UCKYCCTBE,
CIIOPTE, TEXHOJIOTUSIX, TPY/IE;
CIIOCOOHOCTH OIICHUBAThH BKJIA/l POCCUHUCKUX YUYEHBIX B CTAHOBJIICHUE U PA3BUTHE OMOJIOTUM, TOHUMAaHUS 3HAYEHUSI OUOJIOTHH
B [TO3HAHUH 3aKOHOB MIPUPOJIbI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIeCTBA;
ujerHas yoexAEHHOCTh, TOTOBHOCTD K CITY>KEHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 3a €ro CyAh0Y;

3) IyXOBHO-HPaBCTBEHHOT0 BOCIIMTAHHS:
OCO3HaHUE JYXOBHBIX LIEHHOCTEW POCCUIICKOTO HAPOa;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBECHMS,;
CIIOCOOHOCTh OLICHMBAaTh CUTyallMI0 M TPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSACh HA MOpPAIbHO-
HPABCTBEHHBIE HOPMBI U IICHHOCTH;
OCO3HAHME JJUYHOTO BKJIA/Ia B MOCTPOCHUE YCTOMUUBOTO OYIyIIEro;
OTBETCTBEHHOE OTHOIICHHWE K CBOMM POJMTENSIM, CO3IaHUIO0 CEMBbH Ha OCHOBE OCO3HAHHOTO MPUHSTHSA LEHHOCTEH
CEMENHOM KU3HHU B COOTBETCTBUM C TpaauUMsAIMH HapoaoB Poccnu;

4) 3C¢TeTHYECKOT0 BOCIIMTAHHUS:



ACTETUYECKOE OTHOIICHHE K MUPY, BKIItOUast SCTETUKY ObITa, HAYYHOI'O U TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa,
OOIIECTBEHHBIX OTHOIIICHMIA;

MOHUMAaHUE 3MOIMOHATHHOTO BO3ICHCTBHS JKUBOU TIPUPOJIBI U €€ IICHHOCTH;

TOTOBHOCTh K CAaMOBBIPQKCHHIO B Pa3HBIX BHJAX HMCKYCCTBA, CTPEMJICHHE TMPOSIBIATh KAadeCTBA TBOPUYECKOM
JIMYHOCTH;

5) ¢pu3nyecKkoro BoCUTaHus, POPMUPOBAHUSI KYJIbTYPbI 310POBbS H IMOIMOHAILHOTO (JIATOTIOTY YHSI:
NOHUMaHUE M peanu3alus 30pOBOr0 M 0e30macHoro oOpasza KU3HU (370POBOE MUTAaHUE, COOJIOJCHUE TUTHEHUYECKUX
MpaBuJ U HOPM, COANaHCUPOBAHHBIM PEXUM 3aHATHUM MU OT/AbIXA, peryisipHas ¢u3uuecKkass aKTHUBHOCTh), OEpEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (hM3UYECKOMY U TICUXUIECKOMY 3I0POBBIO;
MOHUMAaHWE TICHHOCTH TPaBWUJI WHIWBHIYAIBHOTO W KOJUIGKTHBHOTO OE30MMACHOTO TOBEACHHUS B CHUTYAIUAX, YIPOXKAIOIIUX
310POBBIO U KWU3HHU JIKOJICH;
OCO3HaHME MOCJIEACTBUI U HEMPUATHUS BPEIHBIX TPUBBIUEK (YIOTPEOICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHUS);

6) TPyA0BOT0 BOCTIMTAHUS:
TOTOBHOCTH K TPY/1y, OCO3HaHHE [IEHHOCTH MAacTEepCTBA, TPYAOII00UE;
TOTOBHOCTb K AaKTUBHOM JIEATEIBHOCTH TEXHOJOTMYECKOM U COIMAIBHON HamNpaBlIEHHOCTH, CIIOCOOHOCTH
WHULIMAPOBATH, TUIAHUPOBATH U CAMOCTOSATEILHO BBIMOJIHATH TAKYIO JEATEIbHOCTH;
HMHTEPEC K Pa3IMUHBIM cepam npodhecCuoHaTbHON AeSTEIPHOCTH, YMEHUE COBEPIIATh OCO3ZHAHHBIN BBIOOP OymyIiei
npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHbL;
TOTOBHOCTH M CITOCOOHOCTH K 00Pa30BaHUI0 1 CaMOO0Pa30BaHUIO HA IPOTSHKEHUN BCEH KU3HU;

7) IKOJIOrHYECKOr0 BOCIIUTAHUSI:

AKOJIOTHYECKH 11EJIECO00Pa3HOE OTHOIICHHUE K TIPUPO/IC KaK NCTOYHHKY JKU3HHU Ha 3eMJie, OCHOBE €€ CyIIeCTBOBAHMS;
MOBBIIICHUE YPOBHS JKOJOTUUECKOW KYJIBTYphl: MPHOOPETEHHE OMbITa IUIAHWPOBAHUS MOCTYIKOB M OIEHKH HX
BO3MOYKHBIX ITOCJIECTBUI ISl OKPYKAOIIEN CPELBI;

OCO3HaHME II100aTBLHOTO XapaKkTepa SKOJOTHUSCKHUX IPOOJIeM U IyTeH UX PEIICHNUS;

CIIOCOOHOCTH MCIIOJIE30BaTh MPUOOpETaeMble TIPH H3YUYCHUH OUOJIOTHH 3HAHUS U YMEHUS MIPU PEIICHUN TTPOOJIeM, CBI3aHHBIX
C palMOHAIBHBIM MPHUPOOTIONB30BAHNEM (COOJIIOICHHE TMPaBUJ TIOBEJCHUSI B MPHUPOJIC, HAMPABICHHBIX HAa COXPAHCHHE
paBHOBECHUS B 9KOCHCTEMaX, OXpaHy BHJIOB, YKOCUCTEM, brocdepn);



AaKTUBHOC HENPUATHEC JCUCTBUM, NPHHOCAIIMX BpeX OKPYXKAloIleH MNPUPOAHONW Cpeae, YMEHHE IPOrHO3HPOBATh
HeOJIarONMPHUATHBIE 3KOJOTUICCKUE ITOCIICACTBUS PEIIPUHIMAEMBIX ACHCTBHIA U IPEIOTBPAIATh HX;
HAJIMYUEC PaA3BUTOTO HSKOJOTHUECKOrO MBIIUICHUS, 3KOJOTHYECKOH KYJIbTYphI, OIbITA JCATCIBHOCTH HKOJOIMYCCKOM
HAIPaBJICHHOCTH, YMEHHS PYKOBOJCTBOBAThCS MMM B IT03HABATCIHHOW, KOMMYHHKATHBHOW W COIIMAJILHOW IPaKTHUKE,
TOTOBHOCTH K YYaCTHIO B IPAKTHUSCKOH JEATEIHBHOCTH IKOJIOTHICCKOM HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHUS:
c(OpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W OOIIECTBEHHOM
MPAKTHUKH, OCHOBAaHHOT'O Ha JINAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOCTO MECTa B MOJIUKYJIBTYPHOM MHUPE;
COBEPIIICHCTBOBAHUE SI3BIKOBOH W YHTATEILCKON KYJIBTYphl KaK CPEJCTBA B3aMMOJCHCTBUS MEXKIY JIFOABMH M TO3HAHHMS
MUpa;
MMOHUMaHUE CIeHU(PUKH OMOJIOTUN KaK HAyKH, OCO3HAHMS € poJIh B OPMHUPOBAHUHU PAIMOHAIBHOIO HAYYHOT'O MBIILICHUS,
CO3J/IaHUU IIEJIOCTHOTO MPEACTABIICHUS 00 OKPYIKAIOMIEM MUPE KaK O CIMHCTBE MPUPOJIbI, YeJIOBEKa M OOIIEeCTBA, B IO3HAHUU
MPUPOJIHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIEM COXpaHSHUS MPUPOTHOTO PAaBHOBECHS,
yOSXKIAECHHOCT, B 3HAYMMOCTH OHMOJIOTHHM JUUII COBPEMCHHOW ITUBMJIM3AIlMU: OOCCIICUCHUS HOBOTO YPOBHS Pa3BUTHS
MEJIUITMHBI, CO3JaHUE TTEPCICKTUBHBIX OMOTEXHOJIOTHH, CITIOCOOHBIX pellaTh PECYPCHBIC MPOOJIEMbI Pa3BUTHS YEIIOBEUCCTBA,
MMOMCKA TMyTEeH BBIXOJIa M3 TJIOOAIBHBIX AKOJOTMYCCKHUX IMPOOJIEM M OOCCIEUYCHHUS IMepexojia K yCTOWYHUBOMY Pa3BUTHIO,
palroHaIbHOMY HCITOJIb30BAHHIO MPUPOIHBIX PECYPCOB ¥ POPMHUPOBAHUIO HOBBIX CTAHIAPTOB JKHU3HH,
3aMHTEPECOBAHHOCTH B MOJyUYCHUH OMOJIOTMYSCKUX 3HAHHMHA B IICJIAX MOBBIIICHUsS OOIICH KyJIbTYPhl, €CTECTBEHHO- HAYYHOMH
I'PaMOTHOCTH, KaK COCTaBHOM 4YacTH (PYHKIIMOHAJIBHONH TI'PAMOTHOCTH OOydYaronuxcs, (GOpMHPYEeMOW TpH H3y4CHUHU
OMOoJIOTHH;
MMOHUMAHUE CYIIHOCTH METOJOB II03HAHHUS, WCIIOJIb3YEMbIX B €CTCCTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
MOJTydaeMble 3HAHMS JIJIS aHAJIN3a U OOBSICHEHUS SBJICHUH OKPYIKAIOIIET0 MUPA U MTPOUCXOAIINX B HEM U3MECHEHUH, YMEHUE
7eNiaTh 000CHOBAHHBIC 3aKIIOYCHHS HA OCHOBE Hay4YHBIX (DAKTOB M MMEIOIIUXCS JAHHBIX C IEIbI0 MOJYYCHHS JOCTOBEPHBIX
BBIBOJIOB;
CIIOCOOHOCTh CaMOCTOSITEIBLHO HCIIOJIb30BaTh OHMOJOTMYCCKHE 3HAHHUS IS pElICHUS MPoOJeM B peajlbHBIX KU3HEHHBIX
CUTYaITUsX;



OCO3HAaHHE LICHHOCTU HAYYHOMU JEATEIBHOCTH, TOTOBHOCTh OCYLIECTBIIATh IIPOCKTHYIO U HUCCIIEOBATEIBLCKYIO AEATEIBHOCTD
VHJABUAYAJIBHO U B IPYIIIE;

TOTOBHOCTb M CIIOCOOHOCTB K HEMPEPBHIBHOMY 00pa30BaHMIO U caMO00pa30BaHUIO, K aKTUBHOMY MOJIYYEHHIO HOBBIX 3HAHUM
10 OMOJIOTUU B COOTBETCTBHH C KU3HEHHBIMU TOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJ/IBTATBI

MetanpeameTHble pe3yabTaTbl OCBOEHMsI Y4eOHOro mnpenmera «buosiorus» BKIIOYAIOT: 3HAUMMBbIE AJi1 (OPMHUPOBAHUS
MHUPOBO33pEHUSI  OOYYaIOIIUXCAd MEXKIUCUUIUIMHAPHBIE (MEXIpPEIMETHbIE) OOIEHAayYHbIE [MOHATHUSA, OTPa’KaoIINe
[[EJIOCTHOCTh HAYYHOW KapTHUHBI MUPA U CIIEIU(PHUKY METOI0B MO3HAHUS, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIECTBO,
SHEprus, sIBJICHHE, MPOIIECC, CUCTEMA, HAYUHBIN (PAKT, IPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHsl, UCCIIEAOBAHNUE,
HaOMIONEHHE, M3MEPEHHUE, DOKCIIEPUMEHT U JpPYTue); YHUBEPCAJIbHBbIE Yy4eOHble JCHUCTBHA  (TI03HABAaTENbHBIE,
KOMMYHHMKaTUBHbIE, PEryJSITHUBHBIC), obOecreunBaroniye (GopMupoBaHue (YyHKIUMOHAIBHOW T'PAaMOTHOCTH U COLMAIbHOMN
KOMIIETEHIIMM ~ OOYYalolUXCS;  CIOCOOHOCTh  OOY4YArOIIMXCS ~ HCIOJIb30BaTh  OCBOEHHBIE  MEKIMCLUUILTUHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC yueOHbIC ACHCTBUS B MO3HABATEIFHOM 1 COLIMATBLHON MTPAKTHKE.
B pesynbrare n3yueHus OMOJOTMM HAa YPOBHE CpeAHEro oodiiero oOpa3zoBaHusd y oOywaromierocs 0yayT chopMHpPOBaHbI
MO3HABATENbHBIE YHUBEpCAIbHBIE yueOHBbIC JACHCTBHS, KOMMYHHKAaTHUBHBIC yHHBEpCaJbHbIE Yy4YeOHbIE JIEHCTBUS,
pEryJIATUBHbBIE YHUBEPCAIbHbIE YUeOHbIE IEHCTBUS, COBMECTHAS JESITEIbHOCTb.
MeranpeaMeTHbIe pe3yJbTaThl OCBOSHUS MPOrPaMMBbl CpEeTHEr0 001ero 00pa3oBaHus AOJIKHBI OTPAXKATh:
OgiageHHne yHUBEPCAIbHBIMH YUeOHBIMH M0O3HABATEJIbHBIMH 1CHCTBUSIMM:

1) 6a30BbIe JOorHYEecKHE TeiicTBHUA:
CaMOCTOSITENIHO (DOPMYJIMPOBATh U AKTYaJIU3UPOBATH IPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
WCIIOJIb30BaTh TPU OCBOCHUW 3HAHWW TPUEMBI JIOTUYECKOTO MBIIUICHUS (aHann3a, CHHTE3a, CPaBHEHMs, KJIacCU(UKAIINY,
000011IeHHs), PACKPBIBATh CMBICT OMOJIOTHYECKUX MOHATHH (BBIAEIATh UX XapaKTEepHbIC MPU3HAKH, YCTAaHABIUBAThH CBSI3U C
APYTUMHU MOHITHSIMH);



OIPENEIIATH LIEIU AEATEIIBHOCTH, 3a1aBasi TapaMeTphbl U KPUTEPUU UX JOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI IEATEIBHOCTH C
ITIOCTABJICHHBIMU LIEJISIMU;
MCIOJIb30BaTh OMOJIOTUYECKUE TIOHATHUS JIJIs1 00bACHEHUS (PAaKTOB U SBJICHUI KUBOM MIPUPO/IBL;
CTPOUTH JIOTUYECKHE PACCYKIEHUS (MHAYKTUBHBIE, JI€IyKTUBHBIC, II0 aHAJIOTWH), BBIABIATH 3aKOHOMEPHOCTH H
IPOTUBOPEYMSI B pACCMATPUBAEMBIX SIBICHUX, (POPMYJIUPOBATH BHIBOBI U 3aKIIOUCHHUS;
IIPUMEHATb CXEMHO-MOJCIIbHBIE CPEACTBA I IPEACTABJICHHS CYIIECTBEHHBIX CBA3€M W OTHOIUCHUN B HM3y4aeMBbIX
OMONOTHYECKUX OOBEKTaX, a TaKKe NPOTHBOPEUYUN Pa3HOrO pOJA, BBIABICHHBIX B PAa3IMYHBIX HH(DOPMAIIMOHHBIX
HMCTOYHHKAX;
pa3palaThIBaTh IJIaH PEIICHUs IPOOJIEMBI C YUETOM aHAIM3a UMEIOLINXCS MaTEepUaIbHbIX U HEMAaTEPUAIBbHBIX PECYPCOB;
BHOCHUTb KOPPEKTUBBI B JCATEIBHOCTb, OLICHUBATH COOTBETCTBHUE DPE3YJIBTATOB LEJISAM, OLEHUBATH PUCKHU IIOCIEACTBUU
NEeATEIIbHOCTH;
KOOPJIMHHUPOBATH U BBIMOJHATH Pa0d0OTy B YCIOBUSAX PEAILHOTO, BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJCHCTBYS;
pa3BUBAaTh KPEATUBHOE MBIIIICHUE TP PEILIEHUH KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCTEI0BATEIbCKHE IEHCTBHS:
BJIQJIETh HABBIKAMU YYEOHO-HUCCIEAOBATEIbCKOM W TMPOEKTHOM JESITEIbHOCTH, HaBbIKAMHU pa3pelieHus mpoodeM,
CHIOCOOHOCTBIO M TOTOBHOCTBHIO K CAMOCTOSTEIBbHOMY IOMCKY METOAOB DEIICHUS MPAaKTUYECKUX 3a/]ay, MPUMEHEHHIO
Pa3JIMYHBIX METOA0B [IO3HAHMUS;
UCIIOJIb30BaTh PA3JIMYHbIE BUJBI JEATEIHOCTH IO MOJIYYEHHIO HOBOTO 3HaHUS, €r0 MHTEPHpPETAluy, NMpeoOpa3oBaHUIO U
MPUMEHEHUIO B YUEOHBIX CUTYalUIX, B TOM YUCJIE MPU CO3[aHUN YUYE€OHBIX U COLIMAIBHBIX MPOEKTOB;
(opMHUpPOBATH HAYUYHBIN TUIT MBILIJIEHUS, BJIaJ€Th HAYYHON TEPMUHOIOTUEHN, KIIOUEBBIMU OHITUSIMU U METOJIaMU; CTABUTH U
(dbopMynpoBaTh COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON ACSITEIbHOCTU U )KU3HEHHBIX CUTYALMSIX; BBISBISATH IPUUYUHHO-
CJIEZICTBEHHBIE CBSI3M U AKTYaJIM3UPOBATH 3aJ1a4y, BBIABUIaTh TUNIOTE3Y €€ PEIICHUS, HAXOAUTh
apryMEHTBI JJIsI I0KA3aTEIbCTBA CBOMX YTBEPKIACHUM, 3a1aBaTh NApaMETPbl U KPUTEPHUU PELLICHUS;
AHAJIM3UPOBATh MOJYYEHHBIE B XOJA€ PELICHUS 3a1a4d PE3yJbTaTbl, KPDUTUYECKA OLEHUBATh UX JOCTOBEPHOCTS,
MIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSAX;



JaBaTh OIICHKY HOBBIM CUTYaIUsIM, OIICHUBATh TPHUOOPETEHHBIN OIIBIT;
OCYUIECTBJISTH II€JICHANPABIICHHBIN OUCK MEPEHOCA CPEJICTB U CIIOCOOOB JIEUCTBUS B MPO(HECCUOHANTBHYIO CPEy; YMETh
MEPEHOCHUTH 3HAHUS B ITIO3HABATENIbHYIO U MPAKTUYECKYIO O0JIACTH KU3HEAEITEIIbHOCTH;
YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTeH;
BBIIBUTATh HOBBIE HJIEH, MpEJiaraTb OpPUTHHAIIbHBIC MOAXOJbI U PEIICHUs, CTABUTh MPOOJIEMBbI U 3aJlauM, JOIMYCKAIOLINE
aIbTEPHATUBHBIC PEIICHMUS.

3) pa6ora ¢ undopmManueii:
OpPUEHTUPOBATLCA B PA3IMYHBIX UCTOYHMKAX MH(OpMaIuu (TEKCTe y4eOHOTO MOCOOMSs, HAy4YHO-TIOMYJISIPHOM JIMTEpaType,
OMOJIOTUYECKHUX CIIOBApSAX M CIPABOYHMKAX, KOMIBIOTEPHBIX 0a3ax NaHHbIX, B MHTepHeTe), aHaIM3UpoBaTh MH(OPMALUIO
pa3IMYHBIX BUAOB U (POPM IPEICTABICHMSI, KPUTUUECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUUBOCTD;
dbopMyIMpoBaTh 3ampochl U NPUMEHATH PA3IMYHBIE METOAbl IPU TOUCKE W OTOOpe Ouojormyeckoid HHPopMaIu,
HEO0OXOIMMOM I BBINIOJHEHUS YUeOHBIX 33]1a4;
npuoOpeTaTh OIBIT HWCIMOJb30BaHUs WH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH, COBEPIICHCTBOBATh KYIbTYPY
AKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX MOMCKOBBIX CUCTEM;
CaMOCTOSTENIbHO BBIOMPATh ONTHUMAIbHYIO (OpPMY MpeacTaBieHus Ouosjorudeckoil uHpopmainuu (cxembl, Tpadukw,
JarpaMMbl, TaOJUIIbI, PUCYHKHU U APYTOE);
MCIIOJIb30BaTh HAYYHBIN SI3bIK B KAUE€CTBE CPEJCTBA MpU paboTe ¢ Omosornyeckoil nHpopMauuen: IpUMEHATh XUMHUYECKHE,
¢u3nueckue M MaTeMaTUYeCcKHe 3HAKM M CHUMBOJBI, (opmynbl, abOpeBHaTypy, HOMEHKJIATYPY, HCIOJb30BaTh U
peoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEJCTBA HATJIAIHOCTH;
BJIAJICTh HABBIKAMU PACIIO3HABAHUS U 3aIIUTHI HH(POpMaIMy, HHPOPMAIIMOHHOM 0€30MaCHOCTH JINYHOCTH.
OBjajieHUe YHUBEPCAJTbHBIMU KOMMYHUKATUBHBIMHM J1€CTBUSIMH:

1) o0menne:
OCYIIECTBIISATh KOMMYHHKAIIMU BO BceX cdepax >KU3HU, aKTHUBHO y4acTBOBaTh B JMAJIOre WM JUCKYCCHHU MO CYLIECTBY
oOcyxnaemMoli TeMbl (YMEHHE 3a/JaBaTh BOINPOCHI, BBICKA3bIBATH CY)KIECHHS OTHOCHTEJIbHO BBIMOJIHEHUS MpeajiaraeMoi
3a/layy, YYUTHIBATh HHTEPECHI U COTIIACOBAHHOCTD MO3UIIMM IPYTUX YYACTHUKOB JUAJIOra WA JUCKYCCUN);



pacro3HaBaTh HeBepOaabHBIC CpPEJICTBA OOINCHWS, IMOHUMAaTh 3HAYCHUE COIMAIBHBIX 3HAKOB, MPEANOCHUIOK
BO3HUKHOBEHUS KOH(QJIMKTHBIX CHTYAIHi, YMETh CMT4aTh KOH(IUKTH K BECTH NIEPETOBOPHL;
BJIQJICTh Pa3IUYHBIMUA CIIOCOOAMU OOIICHHS W B3aMMOJCHCTBHUS, TIOHMMATh HAMEPCHUS JIPYTUX JIIOJCH, MPOSIBIATH
YBOKHTEIHLHOE OTHOIICHHE K COOCCETHUKY M B KOPPEKTHOH (hopMe (OpMYyJIMPOBATH CBOU BO3PAKCHUS;
pa3BEéPHYTO U JIOTHYHO U3JIaraTh CBOIO TOYKY 3PCHHSI C HCIIOIh30BAaHUEM SI3BIKOBBIX CPEIICTB.

2) cOBMeCTHAas 1eATeJbHOCTh:
MOHMMAaTh M HCIIOJIh30BAaTh IPEUMYINECTBA KOMAaHJHOW W WHAMBUAYAJIbHOW padOTBHl NpPH PEIICHHH OWOJOTHYCCKOM
po0JIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh IPHUMEHEHHS TPYMITOBEIX (DOPM B3aMMOJICHCTBUS TIPU PEIICHUH YIeOHOM 3a1a4u;
BBIOMpaTh TEMAaTUKy M METOJbI COBMECTHBIX JEHCTBHI ¢ y4ETOM OOIIMX HMHTEPECOB M BO3MOXHOCTEH KaKJIOTO YJICHA
KOJIJICKTHBA,
MPUHUMATH IIeJTM COBMECTHOHM JIEATEIHHOCTH, OPraHW30BBIBATH W KOOPAWHHUPOBATH ACHCTBHS TO €€ JOCTHKCHHIO:
COCTaBIISITh TUIAH JEHCTBHUM, pacmpeneNsaTh pojid C Y4ETOM MHEHUH yYaCTHUKOB, OOCYXKIaTh PE3yJIbTaThl COBMECTHOMN
paboThI;
OILICHMBATh KAYECTBO CBOETO BKJIAJa M KAXKIOTO yUaCTHUKA KOMaH/IbI B OOIIHMIA Pe3ybTaT 110 pa3padOTaHHBIM KPHUTEPHSIM;
npeajiaraTb HOBBIC IPOCKTHI, OICHHBATh HJICH C IO3MIMKA HOBHM3HBI, OPHUTHHAIBHOCTH, MPAKTUYECKOHW 3HAYMMOCTH,
OCYIIECTBIISITh IMO3UTUBHOE CTPATETMYECKOE ITOBEACHHE B PA3IUYHBIX CHTYaIUSIX, MPOSBISTH TBOPYSCTBO H
BOOOpakeHUE, OBITh MHUIIMATUBHBIM.
OBiajieHHe YHUBEPCAJIbHBIMH PeryJsiITABHBIMU JIeHCTBUSIMH:

1) camoopraHu3zanusi:
HCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHUS JIJIS BBISIBJICHUS TIPOOJIEM M MX PEIICHHSI B )KU3HEHHBIX M YICOHBIX CUTYAIUsX;
BBIOMpATh Ha OCHOBE OMOJIOTMUECKUX 3HAHHM I1EJICBBIC M CMBICIIOBBIC YCTAHOBKH B CBOMX JICUCTBHSAX M IMOCTYITKAX TI0
OTHOIIICHHUIO K YKMBOMW MPUPO/IE, CBOEMY 3I0POBBIO U 3JI0POBBIO OKPYIKAIOIIHX;
CaMOCTOSITENIEHO OCYIIECTBIIATH MO3HABATEIBHYIO JACITCIIbHOCTD, BBISIBIISATH MPOOJIEMBI, CTABUTH M (POPMYIHUPOBATH
COOCTBEHHBIC 33J]a4M B 00pa30BaTCIIbHOMN IEATEIbHOCTH M JKU3HEHHBIX CUTYAIUAX;



CaMOCTOSITEIILHO COCTaBJISITh IUIAH pEIICHUs NpoOJieMbl € YYETOM UMEIOUIMXCS PECYpCOB, COOCTBEHHBIX
BO3MO>KHOCTEHN U IIPEATNIOYTECHNN;
JABAaTh OLICHKY HOBBIM CUTYaLlUsIM;
paciupsTh paMK{ Y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEAIOUTCHHIA;
JieNiaTh OCO3HAHHBINA BBIOOP, apTYMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE; OLICHUBATD
IpUOOPETEHHBIN OIBIT;
croco0cTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO HMIMPOKON 3PYAUIIMHM B PA3HBIX 00JACTAX 3HAHUHM, MOCTOSIHHO MOBBIIIATH
CBOM 00pa30BaTeNIbHBIN U KYJIbTYPHBINA YPOBEHb.
2) CAaMOKOHTPOJIb:
JABATh OLICHKY HOBBIM CHUTYalllsIM, BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISIM;
BJIQJIETh HABBIKAMHU MO3HABATEJIbHOM pEe(IIEKCUU KaK OCO3HAHUS COBEPLIAEMBIX ACHCTBUN M MBICIUTENBHBIX MPOLECCOB, UX
pe3yJIbTaTOB U OCHOBAHUM, UCIOIB30BATh MPUEMBI PEPIIEKCUH JIIsl OLEHKU CUTYalllH, BBIOOpA BEPHOTO PELLECHMUS;
YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELICHMS [10 X CHW)KEHHIO; IPUHUMATh
MOTHBBI M apTYMEHTBI APYTUX IPH AHAIU3E PE3YIbTATOB ACATEIBHOCTH;
3) npuHsTHE CE0ST U APYTUX:
NPUHUMATD ce0sl, TOHUMAasi CBOM HEAOCTATKU U JOCTOUHCTBA;
IIPUHUMATh MOTHUBBI M apTyMEHTBI APYTUX IIPU AaHAJIU3E PE3YIbTAaTOB IEATEIbHOCTH; IPU3HABATH CBOE
IIPaBO U MPABO JIPYTUX Ha OIIUOKY;

pa3BUBATh CIOCOOHOCTh MOHMUMATh MUP C MO3UIMHU JPYTOro 4yenoBeKa.
HPEJIMETHBIE PE3YJIbTATDBI

IIpenMeTHbBlE pe3ynbTaThl OCBOEHHUS COJEp)KaHus ydeOHoro mpeamera «buonorus» Ha yriayOnEHHOM — ypOBHE
OpUEHTHUPOBaHbI Ha obecreueHrne TpoduiibHOro o0yueHus: o0ydaromuxca o6uosoruv. OHU BKIIOYAKOT: CrieUPUUECcKUe AJis
OMOJIOTMH Hay4YHbIe 3HAHMsI, yMEHHSI U CLIOCOOBI IEUCTBUM M0 OCBOEHHUIO, MHTEPIIPETALIMU U TPEOOPA30BAHUIO 3HAHUM,



BUJIbI JIEATEILHOCTH IO TOJYYEHUIO HOBBIX 3HAHUM M MX NPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX, & TaKKe B pPEaJIbHbIX
KU3HEHHbIX cUTyauusx. [IpenMeTHble pe3yIbTaThl NPeCTaBIEHBI 110 TOJaM U3YUYEHHUS.

[IpenmMeTHbIE pe3yabTaThl OCBOCHHs yueOHOTro npenmera «buonorus» B 10 kracce nomKHbI OTpakaTh:

c(OpMUPOBAHHOCTH 3HAHUI O MECT€ U POJM OMOJIOTUH B CHUCTEME €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUHU E€CTECTBEHHO-
HAy4YHOU KAapTHUHBI MUpPa, B MO3HAHWU 3aKOHOB MPUPOJBI U PEIICHUH MPOOJIEM pallMOHATBHOTO MPUPOAOIOIb30BAHUS, O
BKJIaJI€ POCCUMCKHUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE OHMOJIOTHH;

BJIa/ICHUE CUCTEMOM OMOJOTHYECKUX 3HAHUN, KOTOpas BKJIIOYAET: OCHOBOIOIATAIONINEe OMOJIOTHUYEeCKIE TEPMUHBI M TTIOHSATHS
(>kM3HB, KJIE€TKA, OpraHu3M, MeTa0O0JIM3M, TOMEOCTa3, CAMOPEryJslus, CaMOBOCIPOM3BEIEHUE, HACJIEICTBEHHOCTD,
M3MEHYHMBOCTb, POCT M pa3BUTHE), Ononorndyeckue teopun (kierounas teopus T. llIBanna, M. Illnelinena, P. Bupxosa,
XpoMOcoMHasi Teopusi HacienctBeHHoctu T. Moprana), ydenuss (H. . BaBunoBa — o uneHTpax MHOrooOpasus H
IPOUCXOXKICHUS KYJIbTYpHBIX PAaCTEHUI), 3aKOHBI (€IMHOOOpa3Hsi MOTOMKOB MEPBOTO MOKOJEHMS, paCUICINIEHUs, YUCTOTHI
raMeT, He3aBUCMMOro HaciefoBanusi ['. MeHnpaens, rOMOJOrMYECKUX PSAIOB B HACIEACTBEHHOW u3MmeHunBoctn H. H.
Basusnosa), mpuHIUIbI (KOMIUIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMU METOJIAMH HAYYHOT'O MO3HAHUS, UCIOJIb3YEMbIX B OMOJIOTMYECKUX HCCIEIOBAHUAX KUBBIX OOBEKTOB
(onucanue, U3MepeHue, HaOII0ICHUE, SKCIIEPUMEHT);

YMEHHE BBIJEIATH CYIIECTBEHHBIE MPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U SYKAPUOT, OAHOKIETOYHBIX U MHOTOKJIETOYHBIX
OpPraHHU3MOB, B TOM 4YHcCIie OakTepuil, rpuOOB, paCTEeHHM, KUBOTHBIX M UEJIOBEKAa, CTPOCHHS OPraHOB M CHCTEM OpPraHOB
pacTeHul, >KUBOTHBIX, YEJIOBEKA, MPOIECCOB KU3HEAEATEIbHOCTH, MPOTEKAIOIINUX B OPraHU3Max pPAaCTEHUH, >KMBOTHBIX U
YeJI0BEeKa, OMOJOTMYECKUX MPOLIECCOB: OOMEHa BelIeCTB (MeTad0IM3M), IPEBPAILLEHUS SHEPTUH, OPOKEHUSI, aBTOTPOPHOTO U
reTepoTpopHOro THUMOB NUTaHMs, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Meilo3a, TraMeToreHesa, »MOpUOTeHe3a,
MOCTAIMOPHUOHAIBHOTO Pa3BUTHS, Pa3MHOKEHHUSI, WHIUBUYAIBHOTO Pa3BUTHs OpraHu3Ma (OHTOTE€HE3a), B3aUMOICHCTBUS
T€HOB, T€TEPO3HCa, HUCKYCCTBEHHOI'O 0TOOPA;

YMEHHUE YCTaHABJIMBATh B3aWUMOCBSI3U MEXIYy OPraHOMJIAMU KIIETKH U UX (PYHKIUSMHU, CTPOCHUEM KJIETOK Pa3HBbIX TKaHEW U
X (GYHKIUSMH, MEXJY OpraHaMH M CHUCTEMaMHU OpPraHOB y PAaCTCHHUH, )KMBOTHBIX U 4eJOBeKa M UX (DYHKIUSIMH, MEKIY
CUCTEMaMHU OPTaHOB U UX (PYHKITUSIMU, MEXKy dTallaMd OOMEHa BEIIECTB, ITalaMu KJIETOYHOTO ITUKJIA U KU3HEHHBIX ITUKJIOB
OpraHU3MOB, dTallaMU YMOPUOHATBLHOTO PA3BUTHS, TCHOTUIIOM U (PeHOTUIIOM, (DEHOTHUTIOM U (haKTOpaMu CpeJlbl OOUTAHUS;



YMEHHE BBISBIISATh OTIMYUTENbHBIC TPU3HAKH JKUBBIX CUCTEM, B TOM YHCIIC PACTCHHI, )KUBOTHBIX U YEJIOBEKA,

YMEHHUE UCIOJIb30BaTh COOTBETCTBYIOUIUE apPTyYMEHThI, OMOJOTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY /IS JI0KAa3aTEIbCTBA
POJZICTBA OPTaHU3MOB PA3HBIX CUCTEMATUYECKHUX TPYIIIT;

yMEHHE peliath OHOJIOTMYEeCKHE 3aJadyd, BBISIBISATh NPUUYMHHO-CICACTBEHHBIE CBSI3M MEXIY HCCIETyEMbIMU
OMOJIOTUYECKUMHU MPOIECCAMU U SIBIICHUSIMU, JI€JIaTh BHIBOJIbI U MIPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTATOB;

YMEHHE BBIMOIHSTH JIA0OPATOPHBIEC U MpaKTUYECKUEe paboThl, COOMI0aTh IPaBUiia MPH padoTe ¢ y4eOHBIM U J1a00PaTOPHBIM
000py10BaHUEM;

YMEHUE BBIIBUTaTh THUIOTE3bl, NPOBEPATh HX SKCHEPUMEHTAIBHBIMU CpPEICTBAMH, (POPMYIHPYS LEIb HCCIECI0BaHU,
aHAJIM3UPOBATh MOJYUYEHHBIE PE3YJIbTAThI U JI€TaTh BHIBOJIBI;

YMEHHE y4acTBOBaTh B y4e€OHO-HUCCIENOBATENIbCKONW paboTe MO OHOJIOrMH, SKOJIOTMH U MEIUIMHE, MPOBOJUMON Ha Oaze
IIKOJIBHBIX HAyYHBIX OOIIECTB, U MyOJIUYHO MIPEICTABIATh IOTYYEHHbIE PE3Y/IbTaThl HA YUEHUYECKUX KOH(PEPEHIUIX;
YMEHUE OLIEHUBATh 3TUYECKUE ACIEKThl COBPEMEHHBIX HMCCIIEJOBAaHUN B 00JIacTW OMOJOTMU U MEAUIMHBI (KJIOHUPOBAHUE,
MCKYCCTBEHHOE OIUIOOTBOPEHUE, HAIPABIIEHHOE U3MEHEHHE T'€HOMA U CO3/1aHHE TPAHCTE€HHBIX OPraHU3MOB);

YMEHHE OCYUIECTBJIATh OCO3HAHHBIN BBIOOp OyAyliel npodeccuoHaIbHON AESTEIbHOCTH B 00JaCTH OMOJIOTUH, MEIULIMHBI,
OMOTEXHOJIOTMH, BETEPUHAPUHU, CEITLCKOTO XO3SICTBA, MUILEBOM MPOMBIIUIEHHOCTH, YIIyOIsTh MO3HABaTENIbHbIN MHTEpEC,
HaIpaBJICHHBIM Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIECH Mpodeccud W MPOJOJIKEHHE OMOJIOrMYecKoro oOpa3oBaHUS B
OpraHu3alMIX CPeAHEro NpohecCHOHATBHOTO U BBICILIETO 00pa30BaHMUs.

[IpeameTHbIE pe3yabTaThl OCBOEHUS yueOHOTO npeamera «buonorus» B 11 kracce nomxHbl OTpaxkars:

c(OpMHUPOBAHHOCTh 3HAHMI O MECTE€ W POJU OMOJOTHU B CHCTEME E€CTECTBEHHBIX HAyK, B (DOPMUPOBAHMHM COBPEMEHHOMU
€CTECTBEHHO-HAYYHON KapTUHBI MUpPA, B MO3HAHUU 3aKOHOB MIPUPOJIBI U PEILIEHUHU HKOJIOTUYECKUX MPOOIEM YeIOBEUYECTBa, a
TAaK)K€ B PEIIEHUU BONPOCOB PAllMOHAIBHOIO MPUPOAOIOJIB30BAHUS, U B (POPMUPOBAHUU LIEHHOCTHOTO OTHOLICHHS K
MIpUPOJIe, OOIIECTBY, YEIIOBEKY, O BKJIAJE POCCUMCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH;

YMEHUE BIAJIETh CHUCTEMOM OHOJOTUYECKUX 3HAHUM, KOTOpas BKJIIOYACT ONpENEJICHUS M TOHUMAaHUE CYIIHOCTHU
OCHOBOITOJIATAIIUX OUOJIOTMYECKMX TEPMUHOB U TOHATUN (BHJ, JKOcHUCTeMa, Ouocdepa), OMOIOTHUECKHE TEOpUU



(aBomonionHas teopusi Y. [lapBuna, cuHTeTHMueckas Teopust sBosronuu), yueHus (A. H. CepepuoBa — o myTsx
HampaBlieHusX sBosronuu, B.M. Bepnanckoro — o Ouocdepe), 3akoHbl (reHeTudeckoro paBHoBecus Jx. Xapau u B.
Baiin6epra, 3apozsiiieBoro cxojactsa K. M. bapa), npasuna (munumyma FO. JIubuxa, 3K0JIOrM4ecKOM MUpaMuIbl SHEPTUN),
runoressl (runore3a «mupa PHK» V. ['unbepra);

YMEHHE BIaJIeTh OCHOBHBIMH METOJIaMU HAYYHOTO TO3HAHMS, MUCTOJIb3yEeMbIMU B OHMOJIOTMYECKUX HCCIECTOBAHUSIX KUBBIX
OOBEKTOB M DJKOCHUCTEM (ONHUCaHUEe, H3MEpPEHHUE, HaAONIOJICHHE, OJKCIEPUMEHT), CHOCO0aMU BBISABICHHUS W OLEHKH
AHTPOIIOTEHHBIX U3MEHEHUM B MPUPO/IE;

YMEHHE BBIJICTSATh CYIIECTBEHHBIC IPU3HAKU: BHUJOB, OHMOTEOILIEHO30B, SKOCUCTEM M Ouochepbl, CTAOMIU3UPYIOIIETO,
JBUKYILETO U Pa3pbIBAIOLIETO €CTECTBEHHOTO 0TOOpA, alIONAaTPUYECKOr0 U CUMIIATPUYECKOTO BUA000PA30BaHUs, BIUSHUS
JBYKYIIUX CHJI DBOJIIOIIMM HA T€HO(OH] MOIMYJISIUHU, MPUCITOCOOJIEHHOCTH OPTaHU3MOB K cpejie OOMTaHUs, YepeIOBaHUS
HaIpaBJICHUHN 3BOJIIOINH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B SKOCUCTEMAX;

yYMEHHUE YCTAaHABIMBATh B3aMMOCBSI3H MEXKy IPOLIECCAMU HBOJIIOIUH, JBIKYIIIUMH CUJIAMU aHTPOTIOTE€HE3a, KOMITIOHEHTaMU
Pa3IMYHBIX YKOCHCTEM U MPUCIIOCOOIICHUSIMU K HUM OPTaHU3MOB;

YMEHHE BBISIBIATH OTIIMYUTENbHBIC PU3HAKHU KUBBIX CUCTEM, PUCTIOCOOIEHHOCTh BHIOB K Cpefie OOMTaHMs, aDMOTHUECKUX
U OMOTHYECKHX KOMIIOHEHTOB 3KOCHCTEM, B3aHUMOCBSI3€il OpraHM3MOB B COOOILECTBAaX, AHTPONOTE€HHBIX W3MEHEHUN B
AKOCHUCTEMAaX CBOCH MECTHOCTH;

YMEHHE HCTOIh30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTHYECKYI0 TEPMUHOJOTHIO U CUMBOJHKY JIJISl JOKa3aTENbCTBA
pPOJICTBA OPTaHM3MOB pAa3HBIX CHCTEMAaTHYECKUX TPYII, B3aUMOCBS3M OpPTraHMU3MOB M CpeIbl OOWTaHWsA, €IUHCTBA
YeIOBEYECKIX pac, HEOOXOAMMOCTH COXpAaHEHHS MHOroo0Opasvs BHIOB M IKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHUS
MIPUPOJIBI U YEIOBEUECTBA,

YyMEHUE peliath OWOJOTHYECKHME 3a/layd, BBISBISATH MPUYMHHO-CIEACTBEHHBIE CBSI3M MEXIY HMCCIEIyEMbIMU
OMOJIOTUYECKUMHU MPOIECCAMU U SIBICHUSIMU, JIEJIaTh BHIBOJIBI U POTHO3bI HA OCHOBAHUU MOJTYYCHHBIX PE3yJIbTATOB;

YMEHHE BBIMOIHSITH JIA0OpATOPHBIC W MPAaKTUYECKHEe paboThl, COOMI0IaTh IPaBmiIa MPH padoTe ¢ y4eOHBIM U Tab0OpPaTOPHBIM
000py10BaHUEM;

YMEHHUE BBIJIBUTATh THUIOTE3bI, MPOBEPATh HMX DKCHEPUMEHTAIBHBIMU CPEICTBAMH, (OPMYIHPYS IEIb HCCICIOBAHUS,
aHATM3UPOBATh TIOJYUYCHHBIE PE3yJIbTAThI U JIETIaTh BHIBOJIBI;



YMEHHUE Y4acTBOBaTh B Y4eOHO-HCCIIEAOBATENBCKON paboTe 1Mo OMOJOTHH, SKOJOTUM U MEAMIIMHE, TMPOBOAMMON Ha Oase
IIKOJIbHBIX HAYYHBIX OOIIECTB, U MyOJIUYHO MPEICTABIATH MOTYYCHHbBIE PE3YIbTaThl HA YUEHUYECKUX KOH(PEPEHIHUX;
YMEHHE OIICHMBATh THIIOTE3bl U TEOPUU O TMPOUCXOXKICHUM >KU3HU, YEIOBEKAa U YEJIOBEYECKUX pac, O MNPUYHHAX,
MOCIIEACTBHIX U Crioco0ax MpeAoTBpalleHUs INI00aTbHBIX U3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBIIATH OCO3HAHHBIA BBHIOOP Oyaymied mpodeccHOHANBHON NIEeSTeNFHOCTH B 00JacTH OMOJIOTHH, SKOJIOTHH,
IPUPOAONOIB30BAHNSA, MEIUIHUHBI, OWOTEXHOJIOTUH, TICHUXOJOTHH, BETEPHHAPHM, CEJIbCKOIO XO3SICTBA, MHUIIEBON
MPOMBINIJICHHOCTH, YIIyOJNATh TMO3HABATENIbHBIM HWHTEpEC, HAMpaBICHHBI Ha OCO3HAHHBIA BBHIOOP COOTBETCTBYIOIIEH
npodeccuu U MPONODKEHUE OMOJOTHYECKOTOo O0pa30BaHMS B OPraHU3ALMAX CPEIHEro Mpo(eCcCHOHATBHOTO U BBICIIETO
o0Opa3oBaHUs.

MecTo yueOHOro npeaMera B yueOHOM IJIaHe

B cootBercTBUM ¢ KajeHAapHBIM yueOHbIM rpadukom padotst MBOY IlepBomaiickoit COILLI, pacnucanrem ypokoB Ha 2025-
2026 y4eOHBIN TOJT KOJTMYECTBO YacoB 1o Oouojyoruu B 11 kiacce cocramisier 3 yaca B Henento — 105 gacoB B roji. B cBs3u ¢
Mpa3IHUYHBIMU JHAMU W TEepeHeCeHHbIMU BbIXOAHBIMU JHIMU (IloctanoBnenue IlpaButensctBa P® B cBsizu ¢
Mpa3AHUYHBIMA JHAMHU M TI€PEHECEHHBIMH BHIXOAHBIMH THSAMHU B 2024 tomy Ne 1505 ot 29.08.2021 r., IloctanoBienue
[IpaButennsctBa PO «O mepenoce Bbixoaubix AHed B 2025 romy ot 10.08.2023 Ne 1314)mpousonuio yrmjaoTHEHHE Y4eOHOTO

Marepuasia. HegoctaTok yueOHOro BpeMEHU KOMIIEHCHUPOBAH MyTEM MHTErpanuu TeM Kypca. [Iporpamma Oyzaet npoiineHa 3a
101 yac.

TEMATHYECKOE IINTAHUPOBAHME 11

KJIACC
HaumeHnoBaHnue Kosm4yecTBO 4acoB

Ne JyieKTpOHHBbIE (LM poBbIEC)
pa3aesioB M TeM Kourpoabnblie [IpakTunueckue

n/m Bcero o0pa3oBaTeJibHbIE PeCYpPChI
MPOrpaMMbI padoThbI padoThbI
3apokIeHUE U
pa3BUTHE _

1 SBOJTIOIMOHHBIX 4 1 thps.//www.yakIass.ru/p/blolo
Npe/ICTaBIICHHH B gia#program- 10-klass
OMOJIOTUH
NN O TINTTIIAT T4 [T 7 A B PR S | AP P
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pa3BUTHE KU3HHA HA
3emiie

10-klass

[Ipoucxoxaenue
yeJI0BEKA —
AQHTPOIIOTECHE3

10

https://resh.edu.ru/subject/5/11/

DKOJIOTUsI — HayKa O
B3aHMOOTHOIICHUSX
OpraHu3MOB U
HaJIOPTaHU3MEHHBIX
CHUCTEM C

OKPYX aroIIeu

cpenou

0.5

https://resh.edu.ru/subject/5/11/

Opranu3msl 1
cpema oouTaHus

1.5

https://resh.edu.ru/subject/5/11/

DKOJIOTHS BUIOB U
OIS

0.5

https://resh.edu.ru/subject/5/11/

JKOJIOTUSA

COOOIIIECTB.
JKOJIOTUYECKUE

CHUCTCMBI

12

0.5

https://resh.edu.ru/subject/5/11/

10

buocdepa —
rio0abHas
JDKOCHCTEMA

https://resh.edu.ru/subject/5/11/

11

YesmoBek n
OKpyKaroumas cpeaa

https://resh.edu.ru/subject/5/11/

12

Pe3epBHOE Bpems

OBLIEE KOJIMYECTBO
YACOB I10 ITPOITPAMME

102

7.5
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HOYPOYHOE INTAHUPOBAHHUE 11

KJIACC

KoanuecTBo 4acoB

aTa

Tema ypoka

Bcero
padoThI

KoHTpoJbHbIE

IIpakTuyeckue
padoThI

U3y4eHust

yieKTpOHHbIE LN (POBLIE 00pa3oBaTeIbHbIE
pecypcbl

O00011IEHHE T10
teme «buochepa —
riao0aabpHast
YKOCHUCTEMAa»

01.09.2025

JIBroKyIye cuibl
HBOJIIOLIMY BUOB I10
4. lapBuny

02.09.2025

https://studarium.ru/article/113?ysclid=Inuk09rz7f14
57 59684

boprba 3a
CYIIIECTBOBAHUE
€CTECTBEHHBIN U
VMICKYCCTBEHHBIN
oTOOoD.
dopmupoBaHue
CUHTETUYECKOU
TEOPUH 3BOJIIOLIUN

03.09.2025

https://resh.edu.ru/subject/5/11/

CraproBas
KOHTPOJIbHAS
pabota

08.09.2025

DTanbl
SBOJIFOIIMOHHOIO
nporiecca:
MHUKPOIBOJTFOITUS
151

MAaKpPO3BOJOIUA

09.09.2025



https://resh.edu.ru/subject/5/11/

[Homynsauns —
DIIEMEHTapHAsI
€AVHMIIA SBOIIOLUU

10.09.2025

3aKoH
re€HETUYECKOTO
paBHOBeCHUS
Jx. Xapmu, B.
Baitn6epra.
JlaGoparopHast
pabota
«BbIsiBIECHHE
W3MCHUYUBOCTH Y
0co0el OJHOTO
BUJIA»

0.5

15.09.2025

DJIEMEHTapHbIE
bakTopsl
HBOJTIOITUHU

16.09.2025

DddexT

OCHOBATCJIA.

Dddext

OyTBIJIOUYHOTO
TOPJIBIIIKA

17.09.2025

10

Murpanuu.
N3onsunun
ITOITYJISILINA:
reorpaduyeckas,
Oumosornyeckas

22.09.2025

11

EcTecTBeHHBIN
oTOOp —
HaMpPaBJIIOLIAN
(hakTOp PBOIIOIUHU

23.09.2025

https://studarium.ru/article/114?ysclid=Inuk1ufd8339
95 87607

12

[TonoBoit oTOOP

24.09.2025




13

[TpucnocobseHHOC
T b OPraHU3MOB
KaK pe3ysbTar
MUKPO3BOJIIOIUH.
JlaGopaTopHas
pabota
«3yueHue
apoMOp(O30B H
WIM0aIanTalun y
pacTeHul u
YKUBOTHBIX)

0.5

29.09.2025

https://resh.edu.ru/subject/5/11/

14

[Ipumepsl
PUCTIOCOOJICHUI y
OpraHU3MOB:
Mopdonorudeckue,
dbuznonoruueckue,
OMOXUMHYECKHE,
MOBEJICHUECKUE.
JlaboparopHast
pabora
«IIpucnocodeHus
OpPTaHU3MOB U UX
OTHOCHUTEITbHAS
11€7IECO00PA3ZHOCTHY

0.5

30.09.2025

https://resh.edu.ru/subject/5/11/

15

Bun, ero xpurepuu
U CTPYKTYpa.
JlaboparopHast
pabora «CpaBHEeHHE
BUJIOB TIO
Mopdonoruaeckomy
KPUTEPUIO»

0.5

01.10.2025

16

CrpykTypa BUaa

06.10.2025

https://bio-ege.sdamgia.ru/



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
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17

BunooOpa3oBanue
KaK pe3yJIbTar
MHKPO3BOJTIOIIUH

07.10.2025

18

CBs13b
MHUKPO3BOJTFOITUT
151
SIIAIEMHAOJIOTUN

08.10.2025

19

MakpO3BOIIOLHS.
[TaneoHTONOrMYECK
1€ METOJIBI
W3y4YeHUs
ABOJIFOLINHU

13.10.2025

20

buoreorpaduuecku
€ METO/IbI U3yUYCHUS
HBOJIIOLIUN

14.10.2025

21

OMOPHOIIOTUIECKU
€ U CPAaBHHUTEIIHLHO-
Mopdororudeckue
METO/TbI U3YUCHHSI
ABOJTIOIIUHU

15.10.2025

22

MonekynsipHo-
FeHETHYECKHE,
OMOXMMHUYECKUE U
MaTeMaTHYECKIE
METO/Ibl U3YUYEHUS
SBOJTIOIIH

20.10.2025

23

OO01me
3aKOHOMEPHOCTH
ABOJIFOLIUA

21.10.2025

24

AnanTuBHas
paauanusi.
HepaBHOMEpHOCTH

22.10.2025




TCMIIOB 3BOJIIOIINN

25

Hayunebre
TUIIOTE3bI
MIPOMCXOXKICHUS
’KU3HHU Ha 3eMIie

05.11.2025

https://studarium.ru/article/111

26

JloHayuHbIe
MPEACTABIICHUS O
3apOKICHUN
YKA3HU

10.11.2025

27

(OCHOBHBIE ATAIIbI
HEOPraHUYECKOU
ABOJIIOLIUH

11.11.2025

28

[ 'urnoressnl
3apOKICHUS KU3HU

12.11.2025

29

HcTopus 3emiuu u
METOMBI €€
V3YYEHUSI.
JlaboparopHast
pabora
«3yuenue u
OTMCaHUE
MCKOITaeMbIX
OCTAaTKOB JIPEBHUX
OpPTraHU3MOBY

0.5

17.11.2025

30

Hauannuwie sTamns!
OpPraHUYECKOU
ABOJIIOIUU

18.11.2025

31

JBOJIIOLUS
DYKapuoT

19.11.2025

OCHOBHBIE
STAIlbI
ABOJIFOIINHA

24.11.2025



https://studarium.ru/article/111

32

PaCTUTEIILHOTO
MUpa.
[IpakTnueckas
pabora «3yuenue
0COOEHHOCTEH
CTPOCHUS
pacTeHuu

A3HBIX OTIEIOBY

0.5

33

OCHOBHEBIC
STaIbl
ABOJIIOIIH
YKUBOTHOT'O MHpa

25.11.2025

34

IBOJIIOIHS
YKUBOTHBIX.
[IpakTrueckas
pabora
«3yuenue
0coOeHHOCTEH
CTPOEHUS
MO3BOHOYHBIX
YKUBOTHBIX)

0.5

26.11.2025

35

PasButue >xu3H1 HA
3eMJIe 10 3paM U
nepuogam

01.12.2025

36

MaccoBbIe
BBIMUPAHUS —
SKOJIOTHUYESCKHE
KPHU3HUCHI MPOIILJIOTO

02.12.2025

37

CoBpeMeHHBbII
AKOJIOTUYECKUI
KpU3HC, €r0
0COOEHHOCTH

03.12.2025




38

OCHOBHEIE
CUCTEMATHYECKHUE
TPYIIIBI
OpraHU3MOB

08.12.2025

39

AHTpONOJIOTHUS
— HayKa o
YeJIOBEKe

09.12.2025

40

CoBpeMeHHast
cucreMa
OpPTaHHYECKOTO
POIILIOTO

10.12.2025

41

Pa3Butne
MPEJICTABJIEHUM O
MIPOUCXOXKICHUU
YyeJI0BeKa

15.12.2025

42

MecTto uenoBeka B
CUCTEME
OpraHNYECKOTO
MUpa.
JlaGoparopHast
pabota
«3yuenune
0COOEHHOCTE

1 CTpPOEHHUS
CKeJeTa
YeJIoBeKa,
CBSI3aHHBIX C
MPSIMOXOXKICHHEM

0.5

16.12.2025

43

JIBrmxymue
CHJIBI
AHTPOIIOrE€HE3a

17.12.2025

https://studarium.ru/article/116

44

OCHOBHEIE

22.12. 2025

https://resh.edu.ru/subject/5/11/



https://studarium.ru/article/116
https://resh.edu.ru/subject/5/11/

cTaauun
AHTPOIIOI'CHC3a

45

CooTHoIlICHHUE
OHMOJIOTMYECKHUX
1 COIMAJILHBIX
(bakTOpOB B
aQHTPOIIOTCHE3e

23.12.2025

https://studarium.ru/article/116

46

[Tameorenerrnka
u
MaJIECOT€EHOMHUKA

24.12. 2025

47

KonTtponbHas
pabora 3a 1
NIOJIyTOJIHE

29.12.2025

48

DBOJTIOLIHS
COBPEMEHHOTO
YEJIOBEKA.
Yenoseueckue
pachl.
[TpakTueckas
pabota
«3yuenune
AKOJIOTUYECKUX
afganTanuii
YEJIOBEKa

0.5

30.12.2025

49

MexauciuIiMHapH
bI€ METOJIBI
AHTPOIIOJIOTU U

12.01.2026

50

3apoXkAeHUE U
pPa3BUTHE YKOJIOTHHU

13.01.2026

MeTo bl PKOJIOTHH.
JlaGoparopHast
a0bora

14.01.2026



https://studarium.ru/article/116

o1

«3yuenue
METOJIOB
DKOJIOTHYECKUX
VICCJIETOBAaHUIN»

0.5

52

3HaueHHE
PKOJIOTHYECKHUX
3HAHUU 1A
YeIoBeKa

19.01.2026

53

"JKOJIOTHUECKUE
(hakTOpbI

20.01.2026

o4

AOHOTHYECKHE
(daktopsl. CBET Kak
DKOJIOTUYECKUAMN
dakrop.
JlaGoparopHast
pabora
«Br1siBieHne
MIPUCTIOCOOICHUH
OpraHu3MOB K
BITUSTHUATO CBETA»

0.5

21.01.2026

95

AOHnoTHYECKHE
(bakTopsbI.
Temmneparypa kak
AKOJIOTUYECKHI
dakTtop.
JlaboparopHast
pabota
«BrIsiBneHne
MIPUCIIOCOOICHUI
OPTaHU3MOB K
BIIASTHUIO

TEMIIEPATYPbI»

0.5

26.01.2026

https://resh.edu.ru/subject/5/11/



https://resh.edu.ru/subject/5/11/

56

Cpensl oOuTanus
OpPTraHNU3MOB

27.01.2026

https://www.yaklass.ru/p/biologia#program-11-klass

S7

buosnornueckue
PUTMBI

28.01.2026

https://www.yaklass.ru/p/biologia#program-11-klass

58

JKuzaeuurie

bopMbI
OpraHu3MOB

02.02.2026

59

AOHOTHYECKHE
(akTopsI.
Bnaxnocth
KaK
AKOJIOTHYECKUM
dakrop.
JlaGoparopHast
pabota
«AHaTOMHYECKHE
0COOCHHOCTH
pacTeHui u3
Pa3HBIX MECT
OOHUTaHUS

0.5

03.02.2026

https://bio-
ege.sdamgia.ru/test?theme=203&ysclid=Inuk?2tl3f748

24 0562

60

buotnueckue
(bakTopbI

04.02.2026

https://www.yaklass.ru/p/biologia#program-11-klass

61

3HayYeHue
OHMOTHYECKUX
B3aMOJICUCTBUN

oOUTaHUA

JUIS1 CYIIECTBOBAHUSA
OPTaHU3MOB B CpEJie

09.02.2026

62

JKOJIOTUYECKHUE
XapaKTePUCTUKU
MOMYJISLIUU

10.02.2026

OCHOBHBIE

11.02.2026



https://www.yaklass.ru/p/biologia#program-11-klass
https://www.yaklass.ru/p/biologia#program-11-klass
https://bio-ege.sdamgia.ru/test?theme=203&ysclid=lnuk2tl3f748240562
https://bio-ege.sdamgia.ru/test?theme=203&ysclid=lnuk2tl3f748240562
https://bio-ege.sdamgia.ru/test?theme=203&ysclid=lnuk2tl3f748240562
https://bio-ege.sdamgia.ru/test?theme=203&ysclid=lnuk2tl3f748240562
https://www.yaklass.ru/p/biologia#program-11-klass

63

MOKa3aTeu
MOMYJISILIUN:
YHCJIEHHOCTb,
MJIOTHOCTb,
BO3pacTHasi U
M10JIOBast CTPYKTYpa

64

OCHOBHBEIC
MMOKAa3aTen
MOMYJISILIAN:
POXKJ1a€MOCTb,
MPUPOCT, TEMIT
pocTa, CMEPTHOCTb,
MUTpALII

16.02.2026

65

JKOJIOTHYECKAs

CTPYKTYpa
MOITYJIAINH

17.02.2026

https://www.yaklass.ru/p/biologia#program-11-klass

66

JIlmHamuyka
MOIYJISALAU U €€
peryJsnus

18.02.2026

67

Kpussie pocra
YUCJIEHHOCTH
MO YJISALIAH.
KpuBsie
BBDKUBaHHUS

24.02.2026

68

JKOJIOTHYECKast
HUIIIA BUJIA.
JlaGopaTopHas
pabota
«IIpucnocobnenus
CEMSIH paCTEHHUH K
pacceneHuIo»

0.5

25.02.2026

https://www.yaklass.ru/p/biologia#program-11-klass

Bun xak cucrtema

02.03.2026



https://www.yaklass.ru/p/biologia#program-11-klass
https://www.yaklass.ru/p/biologia#program-11-klass

69

MONYJIALAN

70

Coo0111ecTBO
OpraHU3MOB —
OHUOIIEHO3

03.03.2026

/1

JKOCHUCTEMA KAK
OTKpBITasl CHCTEMA

04.03.2026

72

3aKOHOMEPHOCTH
ITOBEJICHUS U
MUTPALI
YKUBOTHBIX

10.03.2026

73

Kpyrosopot
BEILIECTB U IOTOK
SHEPIruu B
DKOCUCTEME

11.03.2026

74

OCHOBHBIE
MOKa3aTelIu
YKOCUCTEMBI

16.03.2026

75

JKOJIOTHUECKUE
APaMU/IbI

17.03.2026

https://www.yaklass.ru/p/biologia#program-11-klass

76

N3meneHus
COO00IIIECTB —
CYKIIECCUU

18.03.2026

77

[IpupoaHbie
OKOCUCTEMBI.

JKOCUCTEMBI 03€p U

peK. DKOCHUCTEMBI
MOpEHN U OKEAHOB

23.03.2026

/8

[Ipuponnsbie
YKOCHCTEMBI.
DKOCHUCTEMBI
TYH/Ip, JIECOB,

CcTerneH,

24.03.2026

https://www.yaklass.ru/p/biologia#program-11-klass



https://www.yaklass.ru/p/biologia#program-11-klass
https://www.yaklass.ru/p/biologia#program-11-klass

ITyCTbIHb

79

AHTpPOIIOr€HHBIE
HKOCUCTEMBI

25.03.2026

80

YpOOoIKOCUCTEMBI.
[IpakTrueckas
pabota
«3yueHue u
OIMCAHUE
ypOOIKOCUCTEMBI
»

0.5

06.04.2026

81

3aKOHOMEPHOCTHU
(bopMupoBaHUs
OCHOBHBIX
B3aUMOICHCTBUM
OpPTraHU3MOB B
SKOCHCTEMax

07.04.2026

https://www.yaklass.ru/p/biologia#program-11-klass

82

MexaHu3MBbl
BO3JICUCTBUS
3arpsI3HEHUN
Pa3HBIX TUIIOB Ha
CcyOOpraHU3MEHHOM,
OpTraHU3MEHHOM,
MONYJISIITUOHHOM U
AKOCUCTEMHOM
YPOBHSIX

08.04.2026

83

buocdepa —
oO1eruTaneTapHast
00oouka 3emin

13.04.2026

84

Yuenue B. .
Bepnanckoro o
onochepe

14.04.2026

https://resh.edu.ru/subject/5/11/

3aKOHOMEPHOCTH

15.04.2026



https://www.yaklass.ru/p/biologia#program-11-klass
https://resh.edu.ru/subject/5/11/

85

CYIIIECTBOBAHMS
orocdepbl

86

KpyroBopotsl
BEIIECTB U
OMOreOXUMHYECKHE
IIUKJIBI

20.04.2026

https://resh.edu.ru/subject/5/11/

87

30HAJILHOCTH
orochepsr.
OCHOBHBIE OMOMBI

CYILIH

21.04.2026

https://resh.edu.ru/subject/5/11/

88

Y CTOMYUBOCTE
onochepsl

22.04.2026

89

JKOJIOTUUECKUE
KPU3UCHI U UX
PUIHHBI

27.04.2026

90

Bo3zneiictBue
4eJI0BEKa Ha

onochepy

28.04.2026

91

AHTpPONIOTEHHOE
BO3JICICTBHE Ha
PaCTUTEIbHBIN
u YKUBOTHBIN
MUP

29.04.2026

https://resh.edu.ru/subject/5/11/

92

OxpaHa nIpupobl

04.05.2026

93

OcHOBHBIE
MPUHIUIIBI
YCTOMYUBOTO
pa3BUTHS
4YeJI0BEYEeCTBA U

TPUPOLBI

05.05.2026

PammmonanbHoe

06.05.2026



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/

94

TIPUPOIOTIONIE30BaH
W€ ¥ COXpaHCHHE
OHMOJIOTUIECKOTO
pazHooOpasus
3emin

95

O00011eHNE IO
TEME
«MHKpPO3BOITIOLIUSA
Y €€ pe3yIbTaThD)

12.05.2026

https://bio-ege.sdamgia.ru/

96

O0001IEHE TTO
TEME
«Makpo3BomIOnus 1
€€ pe3yJbTaTbD)

13.05.2026

https://bio-ege.sdamgia.ru/

97

O06001IeHueE 1Mo
TEeMe
«IIpoucxoxnenue
Y Pa3BUTHE KU3HH
Ha

3emie»

18.05.2026

https://bio-ege.sdamgia.ru/

98

Nrorosas
KOHTpOJIbHAs paboTa

19.05.2026

https://bio-ege.sdamgia.ru/

99

Ananus
KOHTPOJIBHOMN
paboTEHL.

20.05.2026

https://www.yaklass.ru/p/biologia#program-11-klass

100

O00011eHHE TTO
TeMe « DKOJIOTHS
— HayKa o
B3aMMOOTHOILIEHU
SIX OpraHU3MOBY

25.05.2026

https://bio-ege.sdamgia.ru/

101

0O0001IEHE TTO
TEME

26.05.2026



https://bio-ege.sdamgia.ru/
https://bio-ege.sdamgia.ru/
https://bio-ege.sdamgia.ru/
https://bio-ege.sdamgia.ru/
https://www.yaklass.ru/p/biologia#program-11-klass
https://bio-ege.sdamgia.ru/

«ITpoucxoxaenne
qeJIOBEKa —
AHTPOIIOTEHER)

OBIIIEE 101
KOJIMYECTBO 1
YACOB IO

[TPOTPAMME

7.5

COI'JTACOBAHO:
IIporokoun 3aceanus
MEAaroruYecKoro coBeTa
MBOY IlepBomaiickoii COIILI
Nel ot 28.08.2025 .
A ﬁ[Le? -~ Knamuesa I'.B.

Moanuce npcnccnarc.rq'/hcnaronwccxoro copera  DHO

COI'JTACOBAHO:
3aMecTHTENb JIMpeKTopa
MBOY Ilepsomaiickoit COILI

ﬁ/ﬁf‘ef//%nqeﬂxo AB./




IIPOBEPAEMBIE HA EI'3 110 BUHO/IOI'HH TPEBOBAHHA K PE3Y/IbTATAM OCBOEHHA OCH OBHOH
OBPA30OBATEJ/IBHOH IIPOI'PAMMBI CPE/THET' O OBILIJET O ObPA30OBAHHUA

Koo
npoeepsaemozo
mpebosanusn

Ilposepaemovie mpedosanus Kk npeOMemHbIM pe3yibmamam 0C60eHUs 0CHOBHOIL
00pazosamenvHoll NPOZPAMMBL CPEOHEZ0 00ULe20 00PA306aHUA

Cdopmuposannocme 3Hanuti 0 mecme u poau OUOTOSUU & CUCHeMe eCmeCmBeHHbIX HAYK, 8
Gdopmuposanuy CcoOBpeMeHHOU ecmecmE8eHHOHAYYHOU KApMUHbl MUpd, 8 NO3ZHAHUU 3AKOHO8
npupoobl U peueHUuy  HCUSHEHHO  BAJCHbIX — COYUANbHO-IMUYECKUX,  IKOHOMUYECKUX,
9KON02UYECKUX NPobieM uenoseuecmed, d maxdice 8 peueHuu 0npoco8 payuoHaIbHO20 NPUPo-
00N0b308AHUSL, 8 POPMUPOBAHUU YEHHOCMHO20 OMHOULEHUSL K npupooe, obujecmay, 4eio8exy;
0 8KIIa0€e POCCULUCKUX U 3aPYOEIHCHBIX YUEHBIX — OUO0I0208 8 pazsumue OU0I02Ul

Bnraoenue cucmemoii 3nanuti 06 0CHOBHbBIX MEMOOAX HAYYHO20 NO3HAHUS, UCNOIb3YEMbIX 8 OUO-
JIO2UYECKUX UCCIeO008AHUAX JCUBLIX 00beKmo8 U dIKocucmem (onucauue, usmepeHue,
npogeoexue HAOIO0eHUll); CnocoOamu BblA6NeHUs. U OYEHKU AHMPONOSEHHLIX UBMEHEHUU 6
npupooe.

2 Vmenue ewiosucams cunomesvi, npogepsamb UX IKCHEPUMEHMANbHbIMU — CPEOCMBAMU,
Gdopmynupys yernv ucciedo8anus, AHAIUIUPOBAMb NOJIYYEHHbLE PE3YIbmMambl U 0eambs 6b1800bl.
Buviasnenue 3asucumocmu medncoy uccaedyemviMu 8eIUUUHAMU, OOBACHEHUe NOLYYeHHbIX
pe3yibmamos u GopmMyIuposaHue 8bl80008 C UCHONb308AHUEM HAYYHLIX NOHAMUL, Meopull u
3AKOHO8

Vmenue enaoemv cucmemou 6uonocuyeckux 3HaHUll, KOMOpPas 6KIOYAEm: OCHOBONONA2AIOUiUe
ouonocudecKue mepmuHbl U NOHAMUSA (HCU3Hb, KIEMKA, MKAHb, OP2aH, OP2aHU3M, GUO, NONYIAYUS,
aKocucmema, OuoyeHo3, ouocgepa; MemabonUIM, 20Meocmas, KIeMOUHbIUL UMMYHUMeEN,
buocunmes Oenxa, OUONOIUMEPLL, OUCKDEMHOCMb, CAMOPEYIAYUS, CAMOBOCNPOU3BEOeHUe,
HACIe0CMBEHHOCHb, USMEHYUBOCHb, IHEP2O3ABUCUMOCHTb, POC U PA3GUMUE);

ouonocuvweckue meopuu: kKiemounas meopus 1. Illeanna, M. [lIneiioena, P. Bupxosa;
KNIOHANbHO-ceekmueno2o ummynumema I1. Ipaux, U.HU. Meunuxosa, xpomocomuas meopusl
nHacneocmeennocmu 1. Mopeana, 3axon 3apoowiuiesoco cxoocmea K. bapa, 36onoyuonnas




Koo
npoeepaemozo
mpeodosanusn

Ilposepaemvie mpedosanusn Kk npeoMenHvIM pe3yabmamam 0C80EHUsL OCHOBHOI
00pazosamenvHOll NPOZPAMMBL CPEOHE20 00uLe2o 00pa3oeanus

meopus Y. /lapeuna, cunmemuueckas meopus 380.1oyuu, meopus anmponozenesa 4. /lapsuna,
meopusi buoceoyenosa B.H. Cyxauésa; yuenue H.U. Basunosa o yemmpax mmnoeoobpasus u
npoucxoxcoenusi KyabmypHolx pacmenuil, yuenue A.H. Cesepyosa o nymsax u Hanpagnenusx
ssonoyuu, yuenue B.U. Bepnaockozo — o buocgepe),

3aKoHbl  (eOuHoobOpaszusi NOMOMKO8 Nep8oco  NOKOAEHUs, pAacujenyieHuss NpusHaKos,
He3a8UCUMO020 Hacleoosanus npusHakos 1. Menoens, cyenieHno2o HACIe008aHUS NPUSHAKOS U
Hapywenusi cyenaenus 2enos T. Mopeana, 2eomonocuyeckux psoo8 6 HACAeOCMEEHHOU
usmenuueocmu H.U. Basunosa; ecenemuueckoeo pasnosecus Jic. Xapou u B. Batinbepea;
3apooviuesoeo cxoocmea K. bapa; ouocenemuueckuii 3akon 3. I'exxens, @. Mwonnepa),
NPUHYUNBL (YUCMOmbl 2amMem, KOMNAeMEeHMAPHOCMUL);

npasuna (munumyma FO. Jlubuxa, sxonoeuneckoii nupamuobwl yucesu, 6ULOMACCHL U IHEPSUU),
eunome3svl (koayepsamuou A.U. Onapuna, nepeuunoeo Oyavona [Dic. Xondeiina, muxpocgep
C. ©Doxkca, pubozuma T. Yex)

Vmenue pewamsv nouckogvie oOuoniocudeckue 3a0aqu; 6bIAGISAMb NPUYUHHO-CIEOCMBEHHbLE
CBA3U MeAHCOY UCCTIeOYeMbIMU OUOIOCULECKUMU 0ObEeKmamu, npoyeccamu U s8NeHUsMU; 0erams
8b1600bL U NPOSHO3bL HA OCHOBAHUU NOJIYYEHHbIX Pe3yIbmamos;

COCMABISAMb 2EHOMUNUYECKUE CXeMbl CKPeWUBanUsl /i PA3HbIX MUNO8 HACTe008AHUSL NPUSHAKOS
V OpP2aHU3M0O8, COCMAGIAMb CXeMbl NEPEHOCA Beecm8 U IHePeUll 8 IKOCUCMeMAaX (Yenu numanus,
nuwesvie cemit)

VYmenue ycmanasnusamos 63aumocesnsu mexcoy cmpoenuem u QYHKYUAMU: 0peaHouoos, Kiemox
PA3HbIX MKAHel, OpeaHamMu U CUCEeMAaMUu Op2AHO8 Y PACMEHUU, JHCUBOMHBLIX U UYeN08eKd,
Medcoy amanamu 0OMeHa 6eujecms; dmanamu KIemouyHo20 YUKIA U JHCUSHEHHBIX YUKIO08
OP2aHU3MO8, IMANAMU IMOPUOHATLHO20 PA3BUMUSL, 2EHOMUNOM U PeHOMUNOM, DeHOMUnom u
Gaxmopamu cpeovl 0OUMaHus; NPoOYeccamu I80JIOYUL, OBUNCYIWUMU CULAMU AHMPONO2eHe3a;
KOMNOHEHMAMU PA3TUYHBIX IKOCUCTEM U NPUCHOCODTICHUSAMU K HUM OD2AHUSMO8

Ymenue evroensmo CYuecnmeerHrnovle NPU3HAaKU.
CMPpOERUA 6UPYCO6, KIEMOK npokapuom u 3yKapuom, OOHOKIEMOYHbIX U MHO2OKIEMOYHbIX
OPCAHU3MOB, 61/{006‘, 6u02€07/;€H0306, IKocucmem u 6MOCd)€pbl,' CMPOEHUA OPp2AHOB U CUCNIEM




Koo
npoeepaemozo
mpeodosanusn

Ilposepaemvie mpedosanusn Kk npeoMenHvIM pe3yabmamam 0C80EHUsL OCHOBHOI
00pazosamenvHOll NPOZPAMMBL CPEOHE20 00uLe2o 00pa3oeanus

0pP2aH08 pacmeHnUll, HCUBOMHDIX, YE08EKA; NPOYECCO8 HCUZHEOEesIMeNbHOCU, NPOMEKAIOWUX 8
OP2aHU3MAX PACMEHUT, HCUBOMHBIX U Uel08eKd, OUONI02UUeCKUX Npoyeccos: obMeHa eeuecms
(memabonuzm), uHgopmayuu u npespawjeHusi IHepauu, OPON’ceHUs, AMompoghHo2o u ceme-
pompoguoco munogé numawus, Gomocunmesa U XeMOCUHmMe3d, Mumosa, Melio3ad,
eamemoeeHesa, IMopuocenesd, NOCMIMOPUOHATLHO20 PA38UMUSL, PA3SMHONCEHUs], UHOUBUOYATb-
HO20 paseumusi Opeanusma (OHmozenesa), 63auMOO0eUCmEUs 2eHO8, 2emeposucd, Oelcmeutl
UCKYCCMBEHH020 0mMOOpa, CMabuIu3uUpyIouie2o, 08UNCYwe20 U paspuleéaroue2o eCmecmeeHHo2o
omoopa; anionampuiecko2o U CUMRAMPUYECKO20 8UO00OPA308AHUS, BIUAHUI OBUNCYUJUX CUTL
960IOYUU HA 2eHOGOHO NONYIAYUU, NPUCNOCOOIEHHOCMU OP2SAHUBMO8 K cpede OOUMAHUS,
yepeodoBaHusi HANpasieHull 3601I0YUU, KPY20BOPOMA 68eujecme U NOMOKA OSHepeuu 8
IKOCUCMEMAX

Chopmuposannocms  ymeHus 8bl0eIAMb  CYWeCMBeHHble NPUSHAKU — 8UPYCO8,  KIEMOK
NpoKapuom U  IYKapuom, OOHOKINEMOYHLIX U MHO2OKIEMOUYHbIX —OpP2AHU3MOS,  BUOO08,
buoceoyeH0308 u IKOCUCEM;
0CODEHHOCMU NPOYecco8 0OMeHa 8eulecms U Npespauierus dHepeuu 8 Kiemke, pomocunmesa,
NIACMUYECKO20 U OHEpeemuieckoeo  0OMeHa,  XeMOCUHme3d,  Mumosd,  melosa,
ONI000MEOPEHUsl, pA3GUMUSL U PA3ZMHOJICEHUS, UHOUBUOYAIbHO20 DA3GUMUSL  OP2aAHUBMA
(onmocenesza), OOpvObLL 3a CYWeECMB0o8aHUe, eCMeCmEeHHO20 0mobopa, BU000OpPaA306aHUS,
NPUCNOCOOIEHHOCIU OP2AHU3ZMO8 K cpede 0OUmaHus, GIUAHUL KOMHOHEHMO8 3IKOCUCTEM,
AHMPONO2EHHBIX USMEHEHULl 8 IKOCUCMeMax C80ell MeCMmMHOCMU, KpYy208OpOma 6eujecms u
npespaujeHusl dHepeuu 8 buocgepe

Vmenue ucnonvzosame coomeemcmeyrowue apeymenmol, OUOLOSUYECKYI0 MEPMUHONIOSUI0 U
CUMBONUKY O/l OOKA3AMENbCBA pOOCHEA OP2AHUSMOE DA3ZHBIX CUCMEMAMUYEecKUx 2epynn;
83AUMOCEA3U OP2AHUIMOB U Cpedbl 0OUMAHUS; eOUHCNBA Yell08eUeCKUX pac; HeoOXo0umMocmu
300p06020 00pa3a MHCU3HU, COXPAHEHUS PA3HO0OpA3us 6UO008 U HKOCUCMEM KAk YClo8us
COCYyUWecmeo8anlsi NpUpoobl U 4eno8eyecmad

Vmenue  kpumuuyecku — oyenHusamv — uHopmayuro - OUONOSUYECKO20 — COOEPHCAHUS,
UHMepnpemupo8ams SMudecKue acnekmol COBPeMeHHbIX UCCIe008aHUl 8 OUON02UU, MeOUYUHe,
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buonoecus xax HAyKd. JKuewle cucmemnt u ux usydenue

1.1

Cospemennas ouono2us — KOMNJEKCHAs Hayka. Buonocuueckue HAYKU
u uzyuaemovie umu npooaemol. PynoamenmanvHovle, NPUKIAOHbLE U NOUCKOBbLE HAYYHbBIE UCCAEO08AHUS 8
ouonocuu.

3nauenue Ouonocuu 8 HOPMUPOBAHUU COBPEMEHHOU eCMEeCMBEeHHO-HAYYHOU KAPMUHbL MUpd.
IIpogheccuu, cesazannvie ¢ buonocuel. 3nauenue OUOIO2UU 8 NPAKMULECKOU 0esimelbHOCIU Yell08eKA
MeOuyuHe, CelbCKOM X035UCmee, NPOMbIUAEHHOCMU, OXPAHe NPUPOObl

1.2

Kuevie cucmemvl kax npeomem usyuenus ouonocuu. Ceolicmea HCUBLIX CcUCmeEM. eOUHCMBO
XUMUYECKO20 COCMABa, OUCKPEMHOCMb U YeNOCMHOCTb, CI0ACHOCHb U YNOPAOOUEHHOCHb CIPYKMYPbL,
OMKPLIMOCHb, CAMOOP2AHU3AYUSL, CAMOBOCHPOU3BEOEHUE, PA3OPANCUMOCTb, USMEHYUBOCb, POCT U
paszsumue.

Vpoenu opeanusayuu ocusvix cucmem: MOAEKYIAPHbIU, KIEMOYHbILU, MKAHEBblU, OpP2aHU3MEHHDbIL,
NONYNIAAYUOHHO-BUO0BOL,  IKOCUCMEMHbIL  (buoceoyenomuyeckuii),  ouocgepuwiii.  Ilpoyeccwi,
npoucxoosawue 6 dHcusvix cucmemax. OcHogHvie NPUHAKU HCUB020. Ku3ub Kax opma cyujecmeosarus
mMamepuu

1.3

Memoowr  6uonocuueckou Hayku. Habrooenue, usmepenue, 3SKCNEepUMEHM, CUCMEMAMU3AYUS,
memaananu3. Illowsmue o 3asucumou u Hezasucumou nepemennou. Ilianuposanue s3Kcnepumenma.
Ilocmanoexa u nposepka eunomes. Hynesas eunomesa. Ilonwsmue 6b100pKu u e€ 00CMOBEPHOCHID.
Pazopoc

8 buonocuyeckux oannvlx. OyenKa 00CmMoBepHOCMU NOJYYEHHBIX pe3yibmamos. [Ipudunsl ucKaxicenus
pe3ynbmamos sxcnepumenma. [lonsmue cmamucmuueckoeo mecma
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Knemka kax buonocuueckas cucmema

2.1

Knemxa — cmpykmypno-gyuxyuonanvras eounuya sxscusozo. Mcmopus omkpoimus kiemku. Pabomwi
P. I'yvka, A.Jlegeneyxa. Knemounas meopusa (T. llleann, M. lllneiioen, P. Bupxog). OcHosHbie
NOJOHCEHUSL COBPEMEHHOT KILeMOYHOU MeopUl.

MemoObl MONeKyIapHOU U KIemOUYHOU OUONOSUU. MUKPOCKONUS, Xpomamoepagus, snekmpoghopes,
MemoO MeueHblx amomos, oughghepenyuanvroe yenmpugyeuposanue, Kyiomueuposanue Kiemox

2.2

Xumuueckuti cocmae xiemku. Makpo-, Muxkpo- u yaiempamuxkposiemenmsl. Booa u eé ponv kax
pacmeopumeins, peazeHma, yuyacmue 8 CmMpyKmypuposanuu Kiemku, menjiopezyaiayuu. Munepanvhoie
seujecmsa Kiemiu, ux ouonoeuveckas poiv. Ponv kamuonos u anuonos 6 kiemke.

buonocuueckue nonumepvi. berku. Amunoxucrommuwlii cocmag 6enkos. Cmpykmypol 0enK080U
monexkynvl. Ilepsuunas cmpykmypa oenxa, nenmuonas cé13b. Bmopuunas, mpemuunas, wemseepmuunas
cmpykmypwl. Jlenamypayus. Ceoticmea 6enxkos. Knaccuguxayus 6enkos. buonocuueckue @ynxyuu
benKos.

Vanesoowi. Monocaxapuowi, oucaxapuowl, orueocaxapuowsl u noaucaxapuowvl. Obwuii niaw cmpoenus u
Quzuko-xumuieckue ceolcmaea yeneeo0os. buonocuueckue gynxyuu yeneeooos.

Jlunuowi. T'uopoghunvro-euopoghobnwvie ceoticmaa. Knaccugpurayus
aunudos. Tpuenuyepuowl, hocghonunuost, 6ocku, cmepouowt. buonoeuweckue ynkyuu aunudos. Oowue
ceolicmea OUONO2UYUEeCKUX MeMOpan — meKydecmsb, CNOCOOHOCHb K CAMO3AMbIKAHUIO, NOJYHPO-
HUYAeMoCmb.

Hykneunoevie xucnomor. J[HK u PHK. Cmpoenue uyxneunoswvix xuciom. Hyxneomuowi. I[Ipunyun
komniemenmapunocmu.  Ilpasuno  Yapeapgpa. Cmpykmypa JIHK —  Oeoiuimas  cnupano.
Mecmonaxooicoenue u buonocuvecxkue yuxkyuu JJHK. Buovt PHK. @ynxyuu PHK 6 knemke.

Cmpoenue monexynvl AT®. Maxpospeuueckue cesazu 6 monexyne ATD. buonocuueckue gynxkyuu ATD.
Boccmanosnennvle nepernocuuxu, ux ¢pyukyuu 6 kiemke. Cexsenuposarnue JJTHK.

Cmpykmypras  oOuonoeus: Ouoxumuveckue U  Ouoguzuieckue UCCIe008aHUs — COCMABA U
NPOCMPAHCMBEHHOU CIPYKMYPbl OUOMOJIEKY]

2.3

Tunel k1emok: aykapuomuyeckas u npoxapuomuyeckas. CmpyKmypHo-@YHKYUOHAIbHble 00PA308aHUSL
KIemKuU.

Cmpoenue npoxapuomudeckou kiemku. Knemounas cmenxa 6Oaxkmeputi u apxeu. OcobenHocmu
cmpoenus: 2emepompogHol U asmompogHol npokapuomuyeckux kiemox. Mecmo u ponv npoxapuom 6
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OuUoYyeHo3ax.

Cmpoenue u @yHKyuonuposanue 3yKapuomuyeckou kiemku. Ilnazmamuueckas memoOpaua
(nnazmanemma). Cmpykmypa  naasmamuyeckou  membpanvl.  Tpancnopm  eewecms  uepes
NAASMAMU4ecKyio Mmemopamny. naccusuviii (0uggysus, oonecuénuasn oupgysus), akmushslii (nepeuyHblil
U 8mopuyHbLl akmusenvlti mpancnopm). Ilonynponuyaemocmo membpanvl. Paboma nampuii-kaniuegozo
Hacoca. DHOoyumo3: nuHoyumo3s, ¢azoyumos. Ikzoyumos. Knemounas cmenxa. Cmpykmypa u
@DYHKYUU KIeMOYHOU CMEeHKU pacmenuil, 2pubos.

Lumonnazma.  Lumosonv.  Lumockenem.  [leuswcenue  yumonnazmel.  Opeanoudvl  KIemKu.
OonomembpanHvle opeanoudvl Kiemku: 3HOonaazmamudeckas cemv (IIIC), annapam [ onvoorcu,
JIUZ0COMDYL, UX cmpoeHue u yukyuu. Bzaumocesaso oonomemobpannvix op2anoudos kiemxu. CmpoeHnue
epanynsprozo pemuxynyma. Cunmesz pacmeopumulx Oenxos. Cunmes Kiemounvix memopan. Inaokutl
(acpanynapusiii) snoonnazmamudeckuti pemuxyiym. Cekpemoprnas @yHxyus annapama 1 onv0dxcu.
Tpancnopm eewecms 6 kiemke. Baxyonu pacmumenvhvix kiemok. Knemounuwiii cox. Typeop.
Ilonyasmonommvie opeanoudsl Kiemku. MUMOXOHOPUU, NAACMUODL.

Cmpoenue u ¢@ynxyuu mumoxonopuu u niacmuo. Ilepeuunvie, emopuunvie u Cl0XHCHbIE NAACMUObL
Gpomocunmesupyrowux dyKapuom. Xioponiacmol, XpOMONIACMbl, N1eUKONIACMbL GbICUIUX PACTEHULL.
Hemembpannvie opeanouowvr knemxu Cmpoenue u QYHKYuU HeMEMOPAHHLIX OpP2aHOUOO8 KIEMKU.
Pubocomvl. Muxpogunamenmoi. Moiweunvie kiemxu. Muxpompybouxu. Knemounwiti yenmp. Cmpoenue
U 0BudICeHUe Hc2YmuKos u pecHudex. Muxpompybouku yumonaazmsl. Llenmpuons.

Hopo. Obonouka s0pa, XpomamuH, KaApUOniasma, SIOPLIUKU, UX cmpoeHue u @Qynkyuu. HoepHviii
benxosvill mampukc. Ilpocmpancmeennoe pacnonodicenue Xpomocom 6 unmepgaznom sope. benxu
XPOMAMUHA — 2UCTIOHDL.

Knemounvie exntouenus. CpasHumenvHas Xapakxmepucmuka KIemoK 3YKapuom (pacmumensHol,
HCUBOMHOI, 2PUOHOIL)

2.4

Accumunayus u ouccumunayus — 0ge Cmoponsvl memaooausma. Tunvl oomena ewgecmas. agmompopuuiii
u eemepompouulil. Yuacmue kuciopooa 8 o0bOMeHHbIX npoyeccax. IHepeemuueckoe obecneyeHue
knemxu: npeepawjenue AT® 6 obmennvix npoyeccax. DepmeHMamusHvlll Xapakmep peaxyuil
Kiemoyno2o memaoboausma. Depmenmsl, UX CMPOEHUe, CBOUCMBA U MEXAHUIM  OeliCMBUSL.
Kogepmenmuor. Omauuus ¢hepmenmos om Heopeanuueckux kKamaiuzamopos. benku-akmueamopoi
U benxku-uHeubUmMopbsl. 3a8UCUMOCMb CKOPOCMU (hepMeHMamuBHbIX peaxKyuti om pa3iuiHulx )aKmopos.
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Ilepsuunvlii cunmes opeanuyeckux sewjecms 6 kiemxe. @omocunmes. Ponv xnoponnacmoe 6 npoyecce
Gpomocunmesa. Ceemosas u memnosas ¢asvl. Ilpooykmusnocms pomocunmesa. Bausanue pasnuunsix
gaxkmopos Ha ckopocmsb homocunmesa. 3Havenue homocunmesa.

Xemocunmes.  Paznoobpasue  opeanuzmog-xemocunmemuxos:  Humpuguyupyiowue  b6axmepuu,
Jrcenezobakmepuu, cepobakmepuil, 6000poOHble bakmepuu. 3HaveHue xemMocunme3d.

Anaspobnvie opeanuzmvl. Buovl oOpooicenusn. Ilpoodykmosl Opodicenus u ux uUcnoivb308aHue Yelo8eKoM.
AHaspobHBIE MUKDOOP2AHUBMBL KAK 00BEeKmMbl OUOMEXHOI02UU U 8030y0umenu Oone3Hell.

AspobHble opeanuzmbl. dmansl dHepeemuyecko2o oomena. Iloocomosumenvuviii sman. I auxonuz —
beckuciopoonoe pacujenjieHue noKo3bl.

Buonoeuuecroe oxucnenue, unu kiemounoe ovixarue. Poio mumoxonopuii 6 npoyeccax 6uonio2utecko2o
oxucnenus. L{ukiuueckue peaxyuu. Oxucnumenvroe ocgopunuposanue. [lpeumywecmsa asapobHo2o
nymu oomeHa sewyecms nepeo ana’apoonvim. IghhexmusHocms IHepeemuiecko2o 0oMeHa

Peaxyuu mampuunoeco cunmesa. Ilpunyun KoMnieMeHMAPHOCMU 8 PeaKyusix MampuiHo20 CUHme3d.
Peanusayus nacneocmeennou ungopmayuu. ['enemuueckuii koo, e2o ceoticmea. TpanHckpunyus —
mampuunvid cunmesz PHK. Ilpunyunvl mpanckpunyuu: KOMNIeMeHmapHoCmy, AHMUnapaiieibHoOCmy,
acummempuyrocmo. Tpanciayus u eé smanwvi. Yuacmue mpauncnopmuvix PHK 6 6uocunmese 6enxa.
Venosus 6uocunmesa 6enxa. Koouposanue amunokuciom. Ponw pubocom 6 buocunmese benka.

Opeanusayusi 2eHoma y npokapuom u dykapuom. Peeynsiyus axmuHoCmu 2eHo08 ) NpOKApUom.

2:5 T'unomesa onepona (®. Kaxob, K. Mano). Pezynayus obmennvix npoyeccog 6 xiemke. Kiemounovlil
2omeocmas.
Bupycwt — nexnemounvie popmol scuznu u obaueamuvie napasumsi. Cmpoenue npocmvix U CIONCHbIX
BUPYCO8, PemPoBUpPYCco8, bakmepuopazos.
Bupycnvie 3abonesanus uenosexa, ocusomuvlx, pacmenui. CIIHJ]], COVID-19, coyuanvnvie u
MeOuyuHcKue npooemsl
Knemounwiti yuxn, e2o nepuoovl u peeynsyus. Humepgasza u mumos. OcobeHHOCmMU NpOYeccos,
npomexkarowux 8 uumepghase. Illoocomoexa knemku k  Oenenuro. IIpecunmemuueckuil
26 (nocmmumomuyeckull), CUHMEMUYecKull U NOCMCUHMEMUYECKUll (NPeMUmomu4ecKuti) nepuoobl

unmepgaseoi.
Mampuunerit cunmes JIHK — penauxayus. Ilpunyuner penauxayuu HK: kKomniemenmapuocme,
NOJIYKOHCEP8AMUBHbIU Cunme3, aumunapaiieivHocms. Mexanuzm penauxkayuu J[HK. Xpomocomul.
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Cmpoenue xpomocom. Tenomepvr u menomepasa. Xpomocommuviti HAOOp KIEMKU — KAPUOMUN.
Jlunnouonwiii u canioudnsvli Habopvl xpomocom. I’ omonocuunsie xpomocomwl. Ilonoswie xpomocomui.
Henenue xnemxu — mumos. Cmaouu mumosa u npoucxoosawue 6 Hux npoyeccvl. Tunvl mumosa.
Kapuoxunez u yumokunes. buonocuueckoe 3nauenue mumosa. Pecynayus mumomuueckozo yukia
knemxu. [Ipoepammupyemas kiemounas cubenv — anonmos.

QDYHKYUOHAIbHAS 2EHOMUKA

OpZClHMb’M Kaxk buonocuyeckas cucmema

3.1

Oonoxemoynvie, KOJOHUAIbHbIE, MHO2OKIEMOUHble OPSAHUIMbL U MHO2OMKAHEBblE OP2AHUIMBIL.
Dopmbl paZMHONCEHUST OP2AHUMO8B: Decnonoe (8KIYAs 8ecemamugHoe) U noiosoe. Buovl becnonozo
PA3MHOIICEHUSL: NOYKOBAHUE, CNOPYAAYUS, hpasmenmayus, K1IOHUPOBaHuUe.

llonosoe paszmnoowcenue. Illonosvie knemxu, umu eamemovl. Meiio3. Cmaduu metioza. [logedenue
xpomocom 8 metioze. Kpoccunzosep. buonozuueckuti cmuleii metio3a u noioeozo npoyecca. Metios u ezo
Mecmo 8 HCUSHEHHOM YUKILEe OP2aHU3MOB.

IIpedsapooviuwesoe pazeumue. [amemoecenes y owcueommuvix. Illonosvie dwcenesvl. Obpazosanue u
paseumue nonoswix kiemox. Cnepmamozenes u oocenes. Cmpoenue nonosvix kiemox. Oniooomeopenue
u ambpuonanvHoe paseumue dHcugomuvix. Cnocobvl 0NI000MEOPEHUS. HAPYHCHOE, BHYMPEHHee.
llapmenocenes.

Hnousudyanvroe pazeumue opeanusmos (onmoeenes). Cmaouu smopuocene3a HCusomHvlx (Ha npumepe
aseywku). Jpoonenue. Tunvt Opobnenus. OcobeHnHocmu OpobieHUs MAeKORUMAarwux. 3apoobluiesvle
JUCmKY (cacmpynayus). 3aKiaoka Op2aHo8 u mKaueu u3 3apooblulesblX TUCMKO8. Bzaumuoe enusHue
yacmetl passuBalowje2ocs 3apoovliid  (IMOPUOHANbHASL UHOVKYUS). 3aKkiaoka niaHa CmpOeHUs.
HCUBOMHO20 KAK pPe3VIbMam Uepapxuieckux 63aumooelicmeuii 2eHos. Brusnue na smoOpuonanvhoe
pazeumue pasiuiuHblx axkmopos oKpyicarouell cpeobl.

Pocm u pazeumue orcusommnvix. Ilocmambpuonanvusiti nepuoo. Illpsmoe u uenpsamoe pazeumue.
Pazsumue ¢ memamopghozom y 6ecno360HoUHbIX U NO360HOUHBIX HCUBOMHBIX. buonocuueckoe 3nauenue
NPAMO20 U HEnpsAMO20 pa3eumus, UxX pacnpocmpauneHue 6 npupode. Tunvl pocma HCUBOMHUBIX.
Daxkmopbl pe2ynsayuy pocma HcUuBOmMHuIX U yenogexa. Cmaouu nOCmIMOPUOHATLHO20 pA3BUMUSL )
HCUBOMHBIX U Yenogeka. llepuodsvl onmozenesa uenogexa.

Paszmnoorcenue u paseumue pacmenuii. I'amemogpum u cnopogum. Metio3 6 dHCU3HEHHOM YUKIe
pacmenuil. Obpazosanue cnop 6 npoyecce meuosza. I amemocenes y pacmenui. OniooomeopeHue u
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paseumue  pacmumelbHblX OpcaHU3IMOG6. ,Z]@OIZHO@ onﬂodomeopeﬂue Y U6eniKoeblx pacmeﬂuﬁ.
06]961306617—!116 u paseumue Cemeru. Mexanuzmol pezyjiiyuu OHmoceHesa ypacmeHuL? U HCUBOMHBIX

3.2

HCWlOpUﬂ CNMAHOBNEHUA U pazeumusl ceHemuxKu KakK HAayKu. Ocnosnvie cenemuueckue NOHAMUS U
cumsonnvl. I omonocuunvie XPOMOCOMDbL, A/LIIETIbHbIE CEHbl, ANTbMEPHAMUBHbLE NPUSHAKU, OOMUHAHMHBIU U
peueccueﬂbld NpU3HAK, como3ucoma, cemeposuconid, 4ucmas JUHUAL, 2u6pu0bl, 2eHomun, gbeHomun.
Ocnosnvie Memoobl 2eHEeMUKIL. 2u6pu00ﬂ02uqe01<uii, uuMOﬂOZMUQCKMﬁ, MOJleKyJZ}lpHO'ZeHemu"lBCKMMv

3.3

Momnoeubpuonoe ckpewusanue. Ilepeviti 3axon Menoensi — 3aKkoH eOuHooOpasus cubpudos8 nepeoco
noxonenus. Ilpasuno oomunuposanus. Bmopoii 3akon MeHnOens — 3aKOH pacujenjieHus Npu3HaKos.
Llumonozuueckue ocrogbt MOHOCUOPUOHO20 CKpewusanus. 1 unomesa uucmomuol 2amem.
Ananusupyrowee ckpewuearue. Ilpomesrcymounsiii xapaxmep Haciedosanus. Pacuenienue npusHaxkos
npu HenoJHOM OOMUHUPOBAHUU.

Jlueubpuonoe cxpewusarnue. Tpemuti 3akon Mernoenss — 3aKOH He3A8UCUMO20 HACAEO0B8AHUS NPUSHAKOS.
Llumonozuyeckue ocHogvl OUSUOPUOHO2O CKPEUWUBAHUS.

Cyennennoe Hacneoosanue npusznakos. Pabomwr T. Mopeana. Cyeniennoe Haciedosanue 2eHos,
HapyuieHue cyenieHus Mexcoy ceHamu. XpomMoCcoMHAs meopus Hac1e0CmeeHHOCU.

I'enemuxa noJa. Xpomocommnuiti MexaHuam onpeoeneHus noia. Aymocombl
U nonogvle Xxpomocomsl. I omocamemuwlli u cemepocamemuulil nou. I enemuyeckas cmpykmypa noaio8vix
xpomocom. Hacnedosanue npuznakos, CyenieHHvix ¢ HoJI0M.

l'enomun kax yenocmuas cucmema. Ilneliomponusi — MHOXMCECmMBeHHOe Oelicmeue 2eHd.
Mmnoowcecmseennoiii  annenusm.  Bzaumooeiicmseue — HeannenvHvlx — 2eHos.  Komnnemenmapnocme.
Inucmas. [lonumepusi

3.4

Bzaumooeiicmeue e2enomuna u cpeovi npu Gopmuposanuu ernomuna. Hzmenuusocmov npusHaKos.
Kauecmeennvie u  rxonuuecmeennvie npuzHaku. Buovl  usmenuusocmu:  HemacieocmeeHwas U
HACIeOCMBEHHAS.

Moougurayuonnas usmenyusocms. Ponv cpedvl 6 hopmuposaruu MOOUDUKAYUOHHOU UBMEHUUBOCTIU.
Hopma peaxyuu npusnaxa. Bapuayuonnvii pso u eapuayuonnas kpusas (B. Hozamncen). Ceoticmea
MOOUPUKAYUOHHOU USMEHUUBOCTIU.

T'enomunuueckas usmenuusocmo. CoUCMBa 2eHOMUNUYECKOU UMeHYUBoCcmu. Buovl eenomunuueckotl
UBMEHYUBOCMU. KOMOUHAMUBHAS, MYMAYUOHHAS.

Kombunamusnas uzmenuusocmo. Metlo3 u nonooti npoyecc — 0CHO8a KOMOUHAMUBHOU U3MEHUUBOCHIU.
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Ponb xombunamuemnoil usmenuusocmu 6 CO30anUU 2eHeMULecKo20 pasHooopasus 8 npeoenax 00H020 8UOd.
Mymayuonnas uzmenuugocms. Budvl mymayuii: eenmvie, Xpomocommvie, 2enomuvle. CnonmanHvle u
unoyyuposauHole mymayuu. HAoepuvie u yumoniazmamuyeckue mymayuy. Comamuueckue u noiosvie
mymayuu. Tpuuunsl 603HuUKHOGeHUsE Mymayuil. MymazeHvl u ux eiusHue Ha OpeaHusMbl. 3aKOHOMEPHOCU
MYMAayuoHHo20  npoyecca. 3aKOH — 20MONOSUHECKUX PAO08 8  HACIeOCMBEHHOU  UMEeHYUBOCMmU
(H.U. Basunos). Buesdepnas usmenuu8ocmo u HAC1€0CMEEHHOCHIb

3.5

Kapuomun wuenosexa. Medwcoynapoonas npocpamma ucciedo8anuss 2eHoma uenoseka. Memoowi
U3yueHusl 2eHemuKy 4elo8eKa: 2eHeanocUdecKull, OIUSHeYOoB8bll, YUMOSeHemuyecKuil, nonyIayuoHHO-

cmamucmuqecmtﬁ, MO]leKy]l}lpHO'ZQHQMMUGCKMZZ. C08p€M€HHO€ onpedeﬂeﬂue ceHomuna.
NOJIHOCEHOMHOE CEeK6eHUposaHrue, ceHomunuposanue, 6 mom qyucie C noMouLbio HHP'
ananuza. Hacreocmeennwie 3a00/1e6aHUsl yenoeeKkd. I'ennvie U XpOMOCOMHbIE bonesnu

yenoseka. bonesnu ¢ nacneocmeennoii npedpacnOJzoofceHHocmwo. 3navenue MGOML!MHCKOLY CEHEMUKU 6
npedomepameﬂuu U 1eyenuu 2eHemuyeckux saoonesanuil yenoseka. Cmeoiogvle Kiemku

3.6

Jlomecmuxayus u cenekyus. 3apoxcoenue cenekyuu u domecmuxayuu. Yuenue H.U. Basunosa o yenmpax
NPOUCXOHCOCHUS. U MHO2000pa3us KyJIbmypHbliX pacmenuil. Ponb cenekyuu 8 co30anuu copmos pacmenui
u nopoo ocueomuvix. Copm, nopooa, wmamm. 3aKOH 2OMONOSUYECKUX P00 6 HACIe0CMBEeHHOU
usmenyusocmu H.U. Basunosa, e2o 3nauenue 0isi celeKYuoHHOU pabomol.

Memoouvl cenekyuonunou pabomwi. Hckyccmeenuviii omoop. MAcco8vlli U UHOUBUOYATILHBIU. Dmanbl
KoMOuHayuoHHou cenexyuu. Mcnvimanue npouzsooumenei no nomomcmay. Omoop no 2eHomuny c
NOMOWbIO OYEHKU (heHOmUna nomomMcmea u omoop no ceHomuny ¢ nomowwvio ananuza JJHK.
Hckyccmeennvlii mMymazene3 Kak MemooO CeleKyuoHHou pabomsl. Paduayuonnvii u xumuyeckutl
Mymazene3 KaK UCMOYHUK Mymayuii y KVIbMYPHbIX (opm opeanusmos. Hcnonvsosanue 2eHOMHO20
pedakxmuposanusi u memooos pexomournawmuvix /[HK 0nsa nonyuenus ucxoonozo mamepuana OJis
cenekyuu.

lomyuenue nonunnouoos. Buympusudosas eubpuouzayus. bruskopoocmeenHoe cKpewusanue, Uil
unopuoure. Hepoocmeennoe ckpewusanue, unu aymopuoune. I emeposuc u e2o npudunsl. Vcnonvzosatue
ecemeposuca 6 cenexyuu. Omoanénnas suopuouzayus. Ilpeooonenue 6ecnioouss mMexdceUO08bIX 2UOPUOOS.
Jlocmuoicenus cenexyuu pacmeHuil u HCUBOMHbIX

3.7

O6’b€KWZbZ, ucnoJjibzyemovle 6 61/l0m€XHO]1021/lu, — KJIemoO4Hble U mMKAaHeesbvle K)abmypsl, MUKDOOD2AHU3IMbL, UX
xapakmepucmuka. TpaauZ/ﬂ/lOHHCl}Z OUOMEXHONIO2UA.: )C]Z€607l€7~l€H1/l€, nojy4eHue  KucCjioOMOJI0OYHbIX
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npooykmos, eunooenue. Muxkpoobuonoeuueckuti cunme3. OObekmvl MUKPOOUOIOSUYECKUX MEXHONOSUII.
IIpouzeoocmeo benka, amuHoxuciom u eumamunos. Mckyccmeennoe oniodomeopenue. Pexoncmpykyus
AYeKIemoK U KIOHUPOBAaHUe Hcusommuvix. Memoo mpancnianmayuu soep Kiemokx.

Xpomocomnasa u eeHHas uHoceHepus. HcKyccmeeHHblll CcuHmMe3 2eHa U KOHCMPYUPOBAHUe
pexomounanmuvix J[HK. Jocmuocenuss u nepcnexmuévl XpOMOCOMHOU U 2€HHOU UHICEHepUl.
Meouyunckue buomexnonocuu. Mcnonvzosanue cmeonioswix Kiemox

Cucmema u MHOZOO6pCl3M€ OpP2AHUYECKO20 MUpa

4.1

buonocuuecxoe paznoobpazue opeanuzmos. CoepemenHas cucmema opearuieckozo mupa. llpunyunsel
knaccuguxayuu opeanusmos. OcHO8Hble cucmemamuyeckue epynnsl OPeaHu3Mos.

OcoberHocmu cmpoeHuss U HCU3HeOesmelbHOCMU O0OHOKIEMOYHbIX opeanusmos. baxmepuu, apxeu,
0O0HOKIemOYHble 2pubvl, 0OHOKIEMOUHble 8000pOCaU, Opyaue npomucmol. KonoHuanbHvlie opeanuzmbl.
Jleudsicenue OOHOKIEMOYHBIX OP2AHUBMOB: AMEOOUOHOE, JHCCYMUKOBOE, pecHUYHoe. 3awuma y
0OHOKIIEMOYHbBIX Opeanusmos. Pazopascumocms y 00Hoknemounvix opeanuzmos. Taxcucwl

4.2

MHnoeoxknemounvie pacmenus. Bzaumocesasb yacmeu MHOSOKIEMOYHO20 opeanusma. Tkauu, opeamsl u
cucmembl Op2aHO8 MHO20KIemouHo20 opzanuzma. OpeanHuzm Kax eouHoe yenoe. Tkawu pacmeHuil.
Tunvl pacmumenvHbix mKaHe: 00pa308amenbHas, NOKPOBHAsL, NPOBOOSULAsl, OCHOBHAS, MEXAHUYECKAs.
Ocobennocmu cmpoeHnus, OYHKYUll U pacnoilodHCeHus mKauel 8 Opeanax pacmeHutl

4.3

Becemamuenvie u cenepamuenvie opeanvl pacmenuti. Pyukyuu opeawos u cucmem opeanos. Kapkac
pacmenuu. Jlgudcenue MHO2OKIEMOYHLIX paAcmeHul: mponusmvl u Hacmuu. Illoenowenue 600wi,
VelleKUC020 2a3a U MUHEPAIbHLIX ewecme pacmeHnusamu. [vixanue pacmenui. Jupgysus eazos uepes
nosepxHocmuv Kiemku. Tpancnopmmusie cucmemvl pacmenuti. Bwidenenue y pacmenui. 3awuma y
MHo2oK1emouHblx pacmenui. Kymukyna. Cpedcmea naccunoul u xumuieckou 3aujumol. QumoHyuobl.
Pa3zopascumocmv u pecynayus y opeanusmos. Pazopasicumocms u pezynayusi y MHO2OKIEMOYHBIX
pacmenuti. Pocmoevie seujecmea u ux 3nayenue

4.5

Mnocoxnemounvie scusomuvle. Bzaumocessnzv uacmeti MHO2OKIEMOYHO20 opzaHusma. Tkanu, Op2aHbl U
cucmembsvl opcaHo6 MHOCOKIENOYHO2CO0 OpcaHu3Imda. OpZClHUS‘M Kaxk eounoe yejoe. Tomeocmas. Tkanu
JAHCUBOMHBIX U HenoBeKd. Tunvl JHCUBOMHBIX MKAHEl: dnumeauaibHaA, CO@@MHumeﬂbHaﬂ, MblIUEUHAA,
HEePEBHAAL. Ocobennocmu CmMpOEeHUA, Cj)yHKI/;MlZ U pacnoJjiositcerus mKawHel 6 opecaHax JiCUBOMHbBIX U
yenoeeka

4.6

0p2aHbl U cucmembsl 0OpcadHOB IHCUBOIMHDBIX. CDyHKI/;uM opcaHoe U cucmem oOpcaHoe. Onopa mena
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opeanuzmos. Ckenemvl 0OHOKIEMOUYHBIX U MHO2OKIEMOYHbIX HCUBOMHBIX. Hapyschwill u eHympeHHull
ckenem. CmpoeHue u munsvl coeOUHeHUst KOCmel.

Heuoicenue mHoz2oxiemounvix scusomuvix. Ilumanue sxcusommuvix. Ilumanue no360HOUHBIX HCUBOMHBIX.
Hvixanue scusomnuvix. Koocrnoe ovixanue. Kabeproe u 1éeounoe ovixamue.

Hvixanue no360HOUHBIX HCUBOMHBIX. DBONIOYUOHHOE YVCIOJNHCHEHUe CMPOeHUs NESKUX HNO360HOYHBIX
oHcusomHuIX. [lvixamenvuas cucmema uenoseka. Mexanuszm eeHmunAyuu aE2KUX Yy NMUy U
MIEKONUMAIOUJUX. Tpancnopm gewecmas
vy opeanuzmos. Tpancnopm eewecms y sxcusommuwix. Kposenocnas cucmema u e€ opeamnvi. Kpogenocnas
cucmema nO360HOYHbLIX dHcueomuuvlx. Kpyeu kposoobpawenus. I80110YUOHHbLE YCIOHCHEHUSI CIMPOEHUS]
KPOBEHOCHOU CUCMeEMbl NO38OHOUHBIX HCUBOMHBIX. Bvidenenue y opeanuzmos. Bvloenenue y scugomuulx.
Coxpamumenvusie 6axkyonu. Opeanvl evloenenus. (Cea3b nojnocmu mena ¢ KPOBEHOCHOU U
8bI0EIUMENbHOU cucmemamu. BvideneHue y no360HOUHbBIX HCUBOMHBIX. 3auyuma y MHO2OKIEMOUYHbIX
arcusommuwix. I1okposwi u ux npoussoomvie.

Paszopasicumocmv u pezynayus y opeanuzmos. Pazopasicumocmv y 0OHOKIEMOUHBIX OPeAHUMOS.
Taxcucwl. Pazopasxcumocms u pe2ynayus y MHO20KIemMOYHbIX pacmenui. Pocmosvle sewjecmea u ux
3HaueHue.

Hepsnas cucmema u pegpnekmopuas pe2yniayus y MHO2OKIEMOYHbIX dHcueomuulx. Hepenas cucmema u
eé omoenvl. IB0OYUOHHOE YCLONCHEHUE CIMPOEHUSL HEPBHOU CUCTNEMbL ) HCUBOMHBIX.

Paszpabomka ancopummos u npocpamm ons 3¢hexmusnol YHKYUOHANbHOU AHHOMAYUU 2EHOMOS,
MPAHCKPURIOMOB, NPOMEOMO8, MemadoI0MO8 MUKPOOP2AHUIMOB, PACMEHULL, HCUBOMHBIX U Yel08EKA

Opeanusm uenoseka u e2o 300poebe

5.1

Opeanvl u cucmemul opeanos uenogexa. Omaoenvl 20106H020 M0O32A NO360OHOYHBIX HCUBOMHbIX. Peghnexc
u pegnexmopnasn oyea. besycnosnvle u ycnoguvie pegrexcol. I'ymopanvuas pe2ynayus u IHOOKPUHHASL
cucmema JHCUBOMHLIX U YeloseKd. JKenezvl IHOOKPUHHOU cucmemvl U UX 20pMomsl. [lelicmsue
20pMOH08. B3aumocenzv HepeHOU u 9HOOKpunHOU cucmem. | unomanamo-sunoguzapuas cucmema.
Pegpnexc u peprekmoprnas oyea. bezycnosnwvie u ycnosnvie peghnexcoi

5.2

3awuma opeanusma om 6onesneu. Hmmynumas cucmema uenoseka. Kinemouuwlii u 2ymopanbHwiil
umMmyHumem. Bpoowcoénnuii, npuobpeménmwiii cneyuguueckuii ummyHumem. Teopus KIOHANbHO-
cenekmugrno2o ummynumema (I1.Opaux, @.M.bepnem, C.Tonecasa). Bocnanumenvhvie omeemol
opeanu3mos. Poib 8p0ooxc0EHH020 UMMYHUmMemMa 8 pa3eumuu CUCEMHbIX 3a001e6aHUl
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Kposenocnas cucmema u eé opeanvt. Cepoye, kpogenochvle cocyowvl u kposv. Kpyau kposoobpawenus.
Paboma cepoya u eé peeynayus

5.4

Ivixanue uenosexa. /{uppysus eazos uepez nosepxnocms Kiemku. JvlxamenvbHas cucmema 4enosexa.
Jlvixamenvnas nosepxnocms. Pecynsayus ovixanus. [[ixamenvHvie 00bEMbl

5.5

HMWB@(lpumeﬂbHCl}l cucmema uenosexa. Omoenvl nuwesapumelbHoco mpaxkma. Huu;e@apumeﬂbﬂble
acejiesnl. BHympunOJzocmuoe U BHYNMpuKjlemodrHoe nuujeesapernue

5.6

Ilokposwi u ux npouszsoonvle. Opeansvi evidenenus. [louku. Cmpoenue u yHKyuoHuposarue HeppoHa.
Qunvmpayus, cekpeyus u 00pamHoe BCACLIBAHUE KAK MEXAHU3Mbl pabomvl OpeaHo8 6blOeeHUs.
Obpaszosarnue mouu y yenogexa

5.7

ﬂeuofceﬁue yenoseka: mvlueynas cucmema. CkenemHole MbllUYbl U UX pa60ma. CmpoeHue u munol
coeounenus kocmeli

Teopus s6ontoyuu. Pazeumue scuznu na 3emue

6.1

Deonoyuonnas meopusa 4. lapeuna. Ilpeonocviiku 603HUKHOGEHUS OapsuHusma. Kusnv u nayuuas
Odesimenvrocms Y. Jlapsuna.

Jeusxxcywue cunet 360moyuu 6uooé no 4. /lapsuny (8vicoxas UHMEHCUBHOCMb DPA3ZMHONCEHUS]
OpP2aHU3MO8, HACIEOCMBEHHA UBMEHUYUBOCMb, 00pbba 3a CywecmeosaHnue, ecmecmeeHHbll U
UCKYCCMBeHHbIL 0MOOop).

Ogopmnenue cunmemuueckot meopuu 3somoyuu (CT3I). Hetimpanvhas meopus 36010yuu.
Cospemennas 360a10YUOHHA  Ouono2us. 3HAYeHUe IB0NIOYUOHHOU meopuu 6 QopMuposanuu
ecmecmeeHHO-HAYYHOU KapMUuHbl MUpa

6.2

lonynayus kax snemenmapuas eounuya seonoyuu. CogpemeHHble Memoobl OYEHKU 2eHemUecKo2o
pasHoobpaszus u cmpykmypevl nonyiayui. H3zmenenue ceHog)onOa nonynayuu Kax leMeHmapHoe
980II0YUOHHOE ABIeHUe. 3aKOH 2eHemuyecko2o pasnosecus /[xc. Xapou, B. Baunbepea.

OnemenmapHuvle gaxkmopwvl (Osudcywue cuivt) seomoyuu. Mymayuonnoii npoyecc. KombunamusHnas
usmenuusocmo. [peiigp 2enoé — cryualiHvle HEHANPAGIEHHble USMEHeHUs Yacmom ajnenell 8
nonynayusax. Oggexm  ocnosamens.  Muepayuu.  Hzonayusa — nonyaayuil:  eeocpaguueckas
(npocmpancmeenuas), buonocuveckas (penpooyKmueHas,).

Ecmecmesenuwiii ombop — Hanpasisiowuti gaxkmop 36oaoyuu. Dopmvl ecmecmeenHo2o omoopa:
0B8UIICYWULL, CIAOUTUSUPYIOWULL, pa3pbleéatowuti (Ouspynmusnsiii). Ilonoeoti ombop.
IIpucnocobnienHocmos 0peanu3M0O8 KAK pe3yaibmam MUKpol3eoaroyuu. Bosunuxknoeenue npucnocobnenuil
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Y opeanuzmos. Apomopghoser u uouoaoanmayuu. Ilpumepwvr npucnocoonrenuii y opearnuzmos. OmHo-
CUMENbHOCb NPUCNOCOOIEHHOCIU OP2AHUZMOS.

Buo, eco xpumepuu u cmpyxmypa. Buooobpazosanue xax pesyrbmam muxpodgoaoyuu. HMzonayus —
Kouesol gakmop 6udoobpazosanus. Ilymu u cnocobvi 6u0000pa306aHUs: ALIONAMPUYLECKOE
(ceoepaghuueckoe),  cumnampuueckoe  (IKoao02uuecKoe), - «MSHOBeHHOey  (NONUNIOUOU3AYUS,
eubpuouzayus). /[numenbHocms 360110YUOHHBIX NPOYECCOS.

Mexanuzmvi ghopmuposarnus 6UOI0CULECKO20 PA3HOOOPA3USL.

Ponv 26omoyuonnou o6uonocuu 6 paspadbomke HAYUHBIX MeMOO08 COXPAHEHUs OUOPA3HO0OPAa3usl.
Mukpoagonroyus u K0260a10YUsL NAPA3UMO8 U UXx xo3sae8. Mexanuzmvl opmuposanus ycmoudugocmu K
aHMUOUOMuUKam U cnocobwl OopbOLL C Hell

6.3

Memoowr uzyuenus maxpossontoyuu. Ilareonmonocuueckue memoowt uzyyenus ssonoyuu. Ilepexoomnvie
Gopmbl u hunocenemuneckue psiobl OP2aAHUIMOS.

buoceocpagpuueckue memoowr usyuenus ssonoyuu. CpaeueHue ¢hropvl u ¢hayHvl mamepuxkos u
ocmpoe08. buozeoepaguueckue obaracmu 3emau. Buovi-aHOeMuKu u peiuKmei.

Ombpuonozuieckue U cpagHUMeNbHO-MOopdonocuuecKue memoosl uzyueHus 3gonoyuu. I enemuieckue
MEeXauu3mMbl 380JIOYUU OHIMO2EHEe3A U NOAGIEHUS IBOJIOYUOHHBIX HOBuwecms. [ omonocuunvie u
aumanoeuunvie opeamvl. Pyoumenmapmuvie opeamvt u amaeuzmvi. MonexkynsipHo-eenemuyecKue,
ouoxumuyeckue U mamemamuyecKue Memoovl uzyueHus dgoaroyuu. 1 omonocuuHvie  2eHvl.
CoepemeHnvie Memoovl NOCMPOEeHUs. PuioceHemu4ecKuUx 0epessbes.

Xpomocommuvie Mymayuu u 3680110YUsl 2EHOMOS.

Obwue 3axoHomeprocmu (npasuia) 3eonoyuu. Heobpamumocms 380moyuu. Aoanmusnas paouayus.
Hepaenomeprnocms memnos 26onoyuu

6.4

Hayunvie cunomeswvr npoucxooicoenuss scusnu Ha 3emne. Abuocene3 u nancnepmus. J{oHayunvie
npeoCmasieHusi 0 3aporicOeHuu Hcusnu (Kpeayuonuzm). lunomeza nocmosiHHO20 CAMO3APOAHCOEHUS.
orcusu u eé onpoegepoicerue onvimamu D. Peou, JI. Cnannanyanu, JI. Ilacmepa. I[lpoucxooicoernue
JHCUZHU U ACMPOOUOTIO2US.

OcHosHble smansl Heopeanuueckou 38onoyuu. Ilnanemapuas (2eonocuueckas) 38oaoyus. Xumuueckas
agonoyus. AbuozenHvlil cunmes opzaHudeckux eewjecms us Heopeanuueckux. Onvim C. Munnepa
ul’. IOpu. Ob6pazosanue noaumepos u3z monHomepos. Koayepsammuas eunomesa A.U. Onapumna,
eunomesa nep8uyHo2o Oyavona Jloc. Xondetina, cenemuueckas eunomesa 1. Mémnepa. Pubo3umbi




Koo

Ilposepaemotii Inemenm cooeprcanus

(T. Yex) u ecunomeza «mupa PHK» V. Tunbepma. ®opmupoeanue memOpaH u 603HUKHOBEHUE
NPOMOKIIeMKU.

Hcmopusa 3emnu u memoost eé uzyuenus. Mckonaemvle opeanuueckue ocmamku. I'eoxpononoeus u eé
Memoovl. OmHocumenvHas U aOCOMOMHAS 2e0XPOHONI02UsA. | eoXpoHonocuYecKas wKaia: 30Hbl, Ipbl,
nepuoowl, INOXHU.

Hauanvuvie smanwvl opeanuueckou somoyuu. llosenenue u 360110yusi nepevix Kiemok. I8010yusl
memabonusma. Bosnuknosenue nepgoix sxocucmem. CospemeHnnvle MUKpOOHbIE OUONNEHKU KAK AHANOZ2
nepguvix Ha 3emne cooowecms. Cmpomamonumsi. lIpokapuomsi u 3yKapuomai.

Ilpoucxoocoenue  sykapuom  (cumbuozcene3).  IBONOYUOHHOE  NPOUCXONHCOEHUE  BUPYCOB.
IIpoucxooicoenue MHO2OKIEMOUHBIX OP2AHUIMO8. Bo3nuxHnogenue oCHOBHLIX 2pynn MHO2OKIEMOUHbIX
OpPeaHU3MOS.

OcHosHble smanvl 380.110yuU 8bicuiux pacmenuii. OcHogHbie apomopdo3vl pacmeHull. Bvixoo pacmenutl
Ha cyuy. Ilosenenue cnopogvix pacmenutl u 3a6oeganue umu cyuiu. Cemennuvle pacmenus. 1lpoucxoorc-
OeHue Y8emKoBbIX pacmeHul.

Ocnogubie smanvl 2600YUU HCUBOMHO020 Mupa. OcHoBHble apomop@o3vl dHcueomHulx. Benockas
gayna. Kembputickuii 83pbie — nossieHue cospemennvlix munos. llepsvie xopooguie scusommvie. KusHb
8 600e. Jegonroyus no36oHouHvIX. I[lpoucxodicoenue ameuoui u penmunui. Ilpoucxoscoenue
maekonumarowux u nmuy. Ilpunyun xaouesozo apomopgosa. Oceoenue 6ECNO360HOUHLIMU U
NO360HOYHBIMU HCUBOMHBIMU CYULU.

Pazseumue swcusnu na 3emne no apam u nepuooam: apxei, npomepo3ou, naieo3otl, Me3030t, KAUHO30U.
Obwas xapakmepucmuka KIumama u 2eono2udeckux npoyeccos. llosenenue u pacyeem xapakmepHuix
oOpeanu3mMos. Yeneobpazosanue: e2o ycio8us u elusHUe HaA 2A308bll COCMA8 ammocgepul.

Maccosbie gbimupanus — sKon02uyecKue Kpusucvl npoutno2o. llpuuunsl u ciedcmeus Maccogulx GblMu-
panuii. CospeMeHHbll 9KOI02UYECKUL KPUSUC, €20 0COOeHHOCMU

6.5

Pazoenvt u 3a0auu amwmpononocuu. Memoowt anmpononocuu. Cmanoeienue npeoCmasieHull o
npoucxodxicoenuu yenogexa. CospemeHuble HAYuHble Meopul.

Cxoocmeo uenogexa c ocusomuvimu. Cucmemamuueckoe nogodxceHue uenosexka. Ceuoemenvbcmea
CX00CmMea  uYenoseka C  JHCUBOMHLIMU.  CPABHUMENbHO-MOponocuieckue, ImbpuonrocuiecKue,
Quzuonoco-ouoxumuyecxkue, nogedenyeckue. Omuuuus denogeka om ddcusomuwvix. IIpsamoxodicoenue u
KOMNJIEKC CBA3AHHBIX C HUM NPU3HAK08. Pazeumue 20106H020 M032a U 6MOPOLL CUCHATILHOU CUCTEMDL.
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Heuoicywue cunvl  (ghaxmopwi) ammponoceneza: ouonocuveckue, coyuaivhvie. CoomHouleHue
OUOI0CUYEeCKUX U COYUATBHBIX (PaKMOPO8 6 aHMponozeHese.

Ocnoguble cmaouu anmponozenesa. Ascmpanonumexku — 08yHocue npeoxu aroet. Henosex ymenvlil,
nepevie UzeomosieHus opyouti mpyoa. Henosex npamoxooswuil u nepewviil 8bixo0 Jooell 3a npeoevl
Agpuxu. Yenogex ecetioenvbepeckuti — o00WuUll NPeoOoK HeaHOEepMAlbCKo20 Yelo8eKda U HeloseKkd
pazymHoco. Yenogex neanoepmanvbCKuil KaK 6u0 aodel XO0A00H020 Kiumama. Yenosex paszymmwiil
COBPEMEHHO20 MUNA, OeHUCOBCKULL Hell08eK, 0CB0eHUe KOHMUHEeHMOo8 3a npedeiamu Appuxu.

Deonoyuss cospemennozo uenoseka. Ecmecmeennviti omoop 6 nonynayusx uenosekda. Mymayuonmwiil
npoyecc u nonumopgusm. Ilonynsayuonnvie 601nbl, Opeligh 2eHos, muepayus u «d¢gexm ocHosamens» 8
HONYNAYUAX COBPEMEHHO20 Uel0BEKd.

Yenoseueckue pacwl. [lousmue o pace. Boavuue pacei: esponeouduas (e8pazutickas), aecmpano-
He2pouoHas (IK8AMOPUAIbHASL), MOH2OJOUOHAS (A3UAMCKO-AMePUKAHCKAs). Bpems u nymu paccenenus
yenogeka no niaameme. Eoduncmeo uenoseueckux pac. Hayunas wnecocmosmenbHOCMb pacusmd.
IIpucnocobnennocms uenoseka K pasHblM YCIO08UAM OKpyacaroueli cpedvl. Brusnue ceoepaghuueckoil
cpeobl u Opeligha 2enos Ha MOpGhoI02UI0 U PUBUON02UIO HeNl0BeKd

Ixocucmemul u npucyuiue UM 3aKOHOMEPHOCMU

7.1

Pa3zoenvt u 3a0auu sxonozcuu. Cea3b s9K0102UU € OpYeUMU HAYKAMU.

Memoowi oxonocuu. Ilonegvle nabarooenus. IKcnepumenmsl 8 IKOI0SUU: NPUPOOHbBIE U 1aDOPpaAmMopHbIe.
Mooenuposanue 6 sxonocuu. Monumopune oxpyscarowell cpeovl. JOKALbHBIU, PESUOHANbHBIL U
2n06anbHbIL

7.2

Oxonocuueckue ¢haxkmopvl u 3axkoHomepHocmu ux Oeucmeus. Knaccugpuxkayus oxonocuueckux
¢axmopos.: abuomuueckue, Ouomuyeckue, aumponozentHvlie. OOwue 3aKOHOMEPHOCMU OeluCm8Us
akonoeuyeckux gakmopos. Ilpasuno munumyma (K. llnpeneens, FO. Jlubux). Torepanmuocme.
D6pubuoHmuble U cMmeHoOUOHMHbBLE OP2AHUIMBI.

Abuomuueckue ¢paxmopel. Ceéem Kaxk 3Kono2udeckuu ¢axkmop. J[lelicmeue pasHulX Y4acmKog
CONIHEYHO20 CNEeKMPA HA OP2aHu3Mbl. IKOA02UUECKUe ePYANbl PACMEHUU U HCUBOMHBIX NO OMHOUEHUIO
K ceemy. Cuenanvnas poiv ceema. Pomonepuoousm.

Temnepamypa kak 9Konocuueckuti  gaxkmop. [lelicmeue memnepamypvi HA  OpP2AHUSMBL.
Ilotikunomepmmusle u 20MOUOMEPMHBIE OP2AHUIMBL. DBPUMEPMHbIE U CMEHOMEPMHBIE OPSAHUIMDL.
Bnaxcnocmv xax oxonoeuueckuti ¢hakmop. Ilpucnocobnenus pacmenuti K no00epiHCAHUuro 800HO20
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bananca. Knaccugpuxayus pacmenuti no omuowleHuro K 6ooe. Ilpucnocodienus JcugoOmHuix K U3MEHEeHUI0
B00HO20 pedCUMA.

Cpedbl obumanust opeanu3mos: 800HAs, HA3EMHO-8030VUIHASA, NOYBEHHAS, 2/1YOUHHASL NOONOYBEHHAA,
gHympuopeanusmenuas.  Dusuxko-xumuueckue  0cobOeHHocmu — cped  oOUmMAaHus — OPeaAHU3MOS.
IIpucnocobnenus opeanuszmos K HCU3HU 8 pasHvlx cpeoax.

buonocuueckue pummoi. Buewnue u enympennue pummovl. Cymounvle u 200UdHble PUMMBL.
IIpucnocobnennocms opeaHu3Mo8 K Ce30HHbIM UZMEHEHUAM YCI0BUL HCUSHU.

Kusnennvie opmuvl opeanuzmos. llonamue o swcuznennou gopme. KusHenHvle hopmuvl pacmenuii.
0epesvs, KyCmapHuKu, KyCmapHuiku, MHO20JlemHue mpassl, 00HOIemHue mpaegwl. Kuznenuvie ghopmol
HCUBOMHBIX. 2UOPOOUOHMBL, 2e00UOHMBL, AIPOOUOHMbBL. OCcOOeHHOCU CMPOEHUsl U 00PA3A HCUZHU.
Buomuueckue pakmopuol. Budwvl Ouomuueckux 3aumooeticmeull. KOHKYpeHyus, XUHU4ecmeo, cumouos
u e2o ¢opmol. Ilapazumusm, Koonepayus, Mymyaiusm, KOMMEHCAIUIM (K8aApMupaHmcmaeo,
Haxneonuuecmso). Hempoghuueckue e63aumoodeticmeus (monuueckue, ¢hopuueckue, @abpuueckue).
3Hauenue Ouomuueckux 63aumMooelucmseull Ol CYWeCmeo8anusi OpP2aHU3Mo8 8 cpede O0OUMAaHUsL.
IIpunyun KOHKYpeHmMHO20 UCKIIOYEHUS

7.3

Oxonocuueckue xapakmepucmuxku nonyiayuu. Ilonynayusa xax oOuonocuveckas cucmema. Ponb
HEO0OHOPOOHOCMU Cpedbl, usuueckux o6apbepos u ocobenHocmetl ouoao2uU U008 8 HoOpPMUPOBAHUU
npocmpanHcmeenHou cmpykmypol nonyiayui. OcHo6Hble noKasamenu NONYIAAYUU. HUCTIEHHOCHb,
NJIOMHOCMb, 803PACMHAA U NOJO8ASL CMPYKMYPA, pOHCOAeMOCmb, NpUpocm, memn pocma,
CMEPMHOCIb, MUSPAYUSL.

Oxonoeuueckas cmpykmypa nonyaayuu. Oyenka ducieHHocmu nonyaayuu. /funamuxa nonyaiayuu u eé
peaynayus. buomuueckuii nomenyuan nonynayuu. Mooeruposanue ounamuxu nonyrayuu. Kpuewvie
pocma uuciennocmu nonynayuu. Kpuevie ewiowcueanus. Pezynsyus uucieHHocmu NONyIAyuu: poib
Gaxkmopos, 3a8UCAWUX U He 3A8UCAUUX OM NIOMHOCMU. DKONo2cuyecKue cmpameauu 6uoos (r- u K-
cmpamezui).

Ilonamue 06 sxonocuueckou Huwe euoa. Mecmoobumanue. MHo2oMmepHAsE MOOeNb IKOJIO2UHECKOU
Huwu e . Xamuuncona. Pasmepwl sxkonozuueckou nuwu. Ilomenyuanovuas u peanuzo8auHas HUULU.
Buo xax cucmema nonynayuii. Apeanvt 6u0o6. Buovl u ux scusHenHvle cmpameuu. 3aKOHOMePHOCMU
NOBEOEHUs. U MUSPAYULL HCUBOMHBIX. Buonocuueckue uneazuu yyicepooHvIX 6U008

7.4

Coobwecmsa opzanuzmos. buoyenosz u eco cmpykmypa. Cesasu mexcoy opeaHuzMamu 6 OuoyeHose.
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Oxocucmema xax omxpwvimasn cucmema (A /. Tenciu). DynkyuonanvHvle ONOKU OpP2AHUZMOE 8
aKocUucmeme: NPoOYYeHmbl, KOHCYMeHmbl, pedyyenmsl. Tpoguueckue yposnu. Tpoguueckue yenu u
cemu. Abuomuueckue On0ku dxocucmem. Ilousvr u unvl 6 sxocucmemax. Kpyeosopom eewecms u
HOMOK 3HepauU 8 dIKocucmeme.

Ocnoguvie nokaszamenu sxocucmemsl. buomacca u npodykyusa. Dkonocuueckue nupamuosbl ducer,
buomaccol u IHepauUU.

Hanpaenennvie 3akonomepHuvle cmeHvl coobwecme — cykyeccuu. Ilepsuunvie u 6mopuunvle cykyeccuu u
ux npuyunsl. AHmponozenuvie 8030eticmsus Ha cykyeccuu. Knumaxkcnoe cooouecmso. buopasznoobpazue
U NOTTHOMA KPY2080OPOMA 8eUieCms — OCHOBA YCMOUYUBOCU COOOUeCS.

IIpupoousie sxocucmemvl. AHmponozenuvie 3xocucmemsvi. Aeposxocucmema. Aepoyenos. Paznuuus
MeAHCOY AHMPONO2EHHBIMU U NPUPOOHBIMU IKOCUCTEMAMU.

Ypbosxocucmemvi. OcHosHble KoMnoneHmwvl ypboskocucmem. Ilopoockas @ropa u gayna.
Cunanmponuzayusi 20poockol aymwi. buonocuyeckoe u x03AUCMEEHHOe 3HAYEHUE A2POIKOCUCTEM U
ypboskocucmem. 3aKOHOMEPHOCMU DOPMUPOBAHUSL OCHOBHBIX 83AUMOOEUCMEULl OP2AHUZMO8 8
IKOCUCTEMAX.

llepenoc ouepeuu u 6ewjecms MmexHcoy CMENCHbIMU IKOCUCTNEMAaMU. Ycmotuuugocms op2aHu3mos,
HONYJAYUU U IKOCUCTNEM 8 YCIIOBUSX eCeCMBEeHHbIX U AHMPONO2EHHbIX 8030€UCMBUL

7.5

Buocghepa — obwennanemapnasn obonouxa 3emnu, 20e cywecmeyem iy Cywecmeosana JcusHs. Yuenue
B.U. Bepnaockozo o buocghepe. Obnacmu buocgepvi u e¢ cocmas. Kusoe sewjecmso ouocgepul u e2o
dyukyuu.

3akonomepnocmu cywecmeosarnus buocgepvi. Ocobennocmu buocgepvl Kaxk 2100a1IbHOU IKOCUCHIEMDBL.
Jlunamuueckoe paenogecue 6 oOuocghepe. Kpyzoeopomwvl 6ewecms u Ouoceoxumuyeckue YuKivl
(venepooa, azoma). Pummuunocme senenuti 8 buocgepe.

3onanvnocmo ouocgepvl. Ilonamue o oOuome. OcHogHble OUOMBL Cywiu: MyHOpPA, X6OUHble Jecd,
cMeulanuvlie U WUPOKOIUCMBEHHbIe Jlecd, CMenu, CAaBaHHbl, NYCMbIHY, mMponuyeckue Jecd,
8bicoK020pbs. Knumam, pacmumenvhuwiti u dcugommubviti Mup OUOMOE CYULU.

Cmpykmypa u (pyHKYUsL HCUBLIX CUCIEM, OYEHKA UX PeCYPCHO20 NOMEHYUANd U OUOCHepHbIX PYHKYULL

7.6

DKronocuueckue Kpusucol u ux npuyunsl. Bozoeticmsue uenogexa na buocgepy. 3azpsasnenue 6030YUIHOL
cpeovl. Oxpana 6030yxa. 3azpsazuenue 800HOU cpedbl. OXpana 800HbIX pecypcos. Paspyuienue nousoi.
Oxpana nousennvix pecypcos. Hsmenenue kiumama.
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AumponozenHoe 6o030elicmeue Ha pacmumenvhvli U sHcugommusii. mup. OxpaHa pacmumenbHo2o U

arcueomuoco mupa. OcHoeHvle npunyunsvl oxpanvl npupoodsl. Kpacuwvle xuueu. Ocobo oxpansembie
npupoousie meppumopuu (OOIIT). Bomanuueckue cadwvl u 300102uyeckue NapKu.

OcHosnwle NPpUHYUNbLL ycmoﬁqueoeo paseumus deinoeevecmea u npupodbz. PCZL!MOHCZ]ZbHOé npupodonozzb—
306dHUE U COXDAHERUE buonocuyecKo2o pa3noo6pa3uﬂ Semau




YYEBEHO-METO/IHYECKOE OBECIIEYEHHUE OBPA30BATEJ/IBHOI O ITPOLIECCA
OBA3ATE/IBHBIE YYEBFHBIE MATEPHAJIBI JIVTA YAEHUKA

Yueonux: buonoeus 11 knacc. Ilpogunvusiii yposenv. A.B. Tepemos, P.A, [lempocosa - M.: Braooc, 2021
METO/JHYECKHE MATEPHAJIBI JIVTA YYUTEIA

1. Dedepanvuas obpazosamenvuas npocpamma cpeone2o oobuje2o 0opazosanus (Ymeepoicoena npuxazom
Munnpocsewenus Poccuu om 18.05.2023 noo Ne 371)
2.@eodepanvHas pabouas npozpamma no yiebnomy npeomemy  «buonoeusy
(venybnénuolii  yposenwv)  (npeomemunas — obaacmev  «EcmecmeeHHO-HAYYHbIE
npeomemuly)
3. Memoouueckoe nocobue. buonocus. 11 knacc yenyonrénnwiii yposens (2023 2.)
HHUD®POBBIE ObPA30BATE/IBHBIE PECYPChI H PECYPChI CETH HHTEPHET

https://resh.edu.ru/ https://bio-

ege.sdamgia.ru/

https://studarium.ru/
https://www.yaklass.ru/p/biologia#program-11-klass


http://www.yaklass.ru/p/biologia#program-11-klass

Jlucm enecenusn usmenenuii ¢ Paovouyro npocpammy

Tema no KTII

/[ama no KTII

/lama

usi no ghakmy

[ lymu

npogedeH |[KOppeKmupo6Ku

(corcamue,
cosmeuyenie.)
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