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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ydebHomy mnpenmety "buonorus" (mamee - Ouosorusi) Ha
YpPOBHE cpeaHero oodiiero oopa3zoBaHus pazpadoTaHa Ha ocHoBe demepanbHOro
3akoHa oT 29.12.2012 Ne 273-®3 «O6 oOpa3zoBanuu B Poccuiickoit denepanumny,
dI'OC COO, Konnenmuu mnpenogaBaHusi ydeOHoro mnpeamera «buomorus» u
OCHOBHBIX MOJIOKEeHUI (PenepanbHoil pabouei mporpaMMbl BOCTIUTAHHUSI.

Vuebubiii npeamer «buosnorus» yrayOone€HHoro ypoBHs usydenus (10-11
KJIaCcChl) SIBJISICTCS OJHUM M3 KOMITIOHEHTOB IpeaMeTHON obnactu «EcrecTBeHHO-
HayyHeie TmpeameTh». CormacHo mnonoxeHusm @OIroC COO npoduibHbIE
yueOHBIE MPEIMETHI, U3y4aeMble Ha YIIyOJE€HHOM ypPOBHE, SBJISIOTCSA CIIOCOOOM
nuddepennnaniin  oOydeHUssT HAa YpPOBHE CpeaHero oOmiero oO0pa3oBaHUs U
MpPU3BaHbl O0ECMEUUTh MPEEMCTBEHHOCTh MEXKJIYy OCHOBHBIM OOIIMM, CPEIHUM
o0muM, cpeaHuM PpodheCCHOHAIBHBIM U BBICIIUM 00pa3oBaHHeM. B To e BpeMs
KOKIBIA M3 OTUX Y4YeOHBIX TIPEAMETOB JOJDKEH OBITh OPHUEHTUPOBAH Ha
MPUOPUTETHOE pEIICHHE 00pa30BaTEIbHBIX, BOCIHUTATEIbHBIX W Pa3BUBAIOIIUX
3a/lay, CBSA3AHHBIX C MpPOQPOpUEHTAUUEd OO0YyYalolUXCd W CTUMYJIMPOBAHHEM
MHTEpeca K KOHKPETHOM OO0JacTh HAy4YHOTO 3HAHMS, CBS3aHHOTO C OHMOJIOTHEM,
MEIULMHOM, SKOJIOTUEH, TICUXO0JIOTHEN, CHOPTOM HJIM BOCHHBIM JEJIOM.

[Iporpamma 10 ydeGHOMY mpeamery "Buonorus" ma€r mpeacTaBieHHE O

Head M 3ajadax W3ydeHus ydeOHOro mpeamera «BHONOTHs» Ha yriIyOI€HHOM
yYpOBHE, OIpeeNsieT 00s3aTeabHoe (MHBApHAHTHOE) MMPEAMETHOE COJIEp:KaHue, ero
CTPYKTYpHUpOBaHHME TIO pa3feiiaM W TeMaM, paclpefeieHre M0 Kilaccam,
PEKOMEHIYET MOCIIEI0BATELHOCTE H3YYeHHsT ydeOHOTO Marepuaja ¢ Y4eToM
MEXIPEIMETHBIX W BHYTPHUIPEIMETHBIX CBSI3€H, JIOTMKKM Y4eOHOro mpoiiecca,
BO3pPACTHBIX OCOOEHHOCTel oOyuarmuxci. B mporpamme mno Ouosoruu
peaii30BaH TPUHIUI TMPEEMCTBEHHOCTH C HM3ydYeHHEM OHOJIOTUM Ha YpOBHE
OCHOBHOrO0  00miero oOpa3oBaHus, Omarojmapss dYeMy  HIpOCMaTpUBAETCSA
HAMpaBJICHHOCTh HA  TOCHEAYIOIIee pa3BUTHE  OWOJIOTHYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
IKOJIOTUYECKOTO MBIIUICHUS, TMPEICTaBICHU O 3I0pOBOM o00pa3e >KU3HH, Ha
BOCIIUTAHUE OEpPEKHOr0 OTHONIIEHUS K OKpyXawlleil npupogHoit cpene. B
nporpaMMe Mo OMOJOTMHM Tak)Ke MOKa3aHbl BO3MOXKHOCTH Y4eOHOTO IMpenMeTa
«buomorusiy B peammsaruu  TpeboBanumit PI'OC COO « mnIAHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOyYeHHs U B
(GbopMHpPOBAaHUM OCHOBHBIX BHJOB y4e€OHO-TIO3HABATEIBHON  JESATEIHHOCTU
OoOy4Yaromuxcss MO OCBOCHHUIO COJIEpkKaHUS OMOJOTMYECKOTO OO0pa3oBaHUsI Ha
YPOBHE CpPEAHETO 0011Ier0 00pa30BaHUSI.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpenHero oOiero oopa3oBaHUS
3aBepiiaeT Ouojorhyeckoe oOpa3oBaHME B IIKOJE M OPUEHTHUPOBAH Ha



pacuIMpeHre W yriryOJieHHe 3HAaHUW O00Yy4YalollMXCs O >KMBOW MpUpOj]E, OCHOBAX
MOJIEKYJIIPHOM W KJIETOYHOW OMOJOTMH, 3MOPHOJOTMHM M OHOJOTHMU pa3BUTHS,
TE€HETUKH, CEIEKLINN, OMOTEXHOJIOTMH, 3BOJIOLUOHHOIO YUYEHHUS U SKOJIOTUH.

Nzyyenne yueOHoro mnpenmera «buonorus» Ha yriayOJeHHOM ypOBHE
OPUEHTHPOBAHO Ha MOJTOTOBKY OOYYarOIIMXCS K MOCIEAYIOLIEMY MOJyUYEHUIO
Ouosornyeckoro  oOpa3oBaHUSi B  By3aX U OpraHuU3alUsix  CPEIHEro
npodeccruonanbHoro odpa3zoBanusa. OCHOBY €ro COAEpKaHUs COCTABIISIET CUCTEMA
OMOJOTMYECKUX  3HAHUW, TMOJYYEHHBIX MpPU HM3YYEHHH OOyYarouuMucs
COOTBETCTBYIOIIMX CHUCTEMATHUECKUX Pa3JeioB OMOJIOrMH Ha YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kjmaccax 3TH 3HAHHS TMONY4alOT pa3BUTHE. Tak,
pacuIMpeHbl U YyriayOJeHbl OMOJOTHYECKHE 3HAHMS O PACTEHUSX, KUBOTHBIX,
rpubax, OakTepHsiX, OpraHM3Me YeNOBEKa, OOIIMX 3aKOHOMEPHOCTSX >KHU3HH,
JIOTIOJTHUTEIHHO BKIIIOUEHBI OMOIOTUYECKUE CBEACHUS MIPUKIAIHOTO U TIOMCKOBOTO
XapakTepa, KOTOPbIE MOXKHO HCIOJIb30BATh KAK OPUEHTHUPHI IS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpainus OMOJOTUYECKUX 3HAHUU C
COOTBETCTBYIOIIUMH 3HAHUSIMH, TMOJYYEHHBIMU OOYYAIOMIMMUCS TMPU HU3YyUYEHUU
bu3KNKU, XUMHH, Teorpaduu U MaTEMATUKH.

CrpykTypa mnporpaMmbl 1o ydeOHOMY mnpeamMery "buomorus" oTpaxaer
CHUCTEMHO-YPOBHEBBIH UM DSBOJIOLMOHHBIA TMOAXOABl K HW3YYCHHIO OHOJIOTHH.
CoryacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE IS )KUBBIX
CUCTEM PA3HOI'0 YPOBHSI OpPraHHU3allly, IBOJIOLNH OPraHUYECKOTO MUpa Ha 3eMiie,
COXpaHEeHHUs1 OHMOJIOTMYECKOro pa3HooOpasusi maHeTel. Tak, B 10 kiacce
U3YYalOTCd OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OHOJOrMH, 3MOPHOJIOTUU U
OUONOrMM pa3BUTHUS, TEHETUKU U CENEKUWH, OMOTEXHOJOTUH M CHUHTETUYECKOU
OMOJIOTHH, aAKTyaIU3UPYIOTCS 3HAHMUS OOydYaroImMXCs MO OOTaHMKE, 300JI0THH,
aHatomuu, Qusnonoruu uenoBeka. B 11 kjacce u3ydaroTCs 3BOJIOIMOHHOE
y4eHUe, OCHOBBI KOJIOTUHU U yUeHHUE o0 Ouocdepe.

VYueOnslii npeamer  «buonorus» npuszBaH = 00€cEUUTh  OCBOEHHUE
0Oy4aroImMMHUCs OMOJOTMYECKUX TEOPUM U 3aKOHOB, UAEH, MIPUHLMUIIOB U MPABUIL,
JIe)KAIINX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, 3HAHUU O
CTPOEHUHU, MHOTO00pa3vu M OCOOCHHOCTSX KIETKH, OpraHu3Ma, MOMYJISINH,
OMOLIEH03a, 9KOCUCTEMbI, O BBIJAIOUIUXCS HAYYHBIX JOCTUKEHUSAX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTUY, MPUKIIAHBIX aCHEeKTaX OMOJIOrMYecKuX 3HaHui. J{iis
pa3BUTUSL M TOJJCPKAHUS HHTEpeca OOydaroluxcs K OHOJOTHH Hapsay Cco

3HAYHUTEIBHBIM 00BEMOM TEOPETHUYECKOIO MaTepuaia B COJAEPIKAHUH TPOrPaMMBI

10 OMOJIOTHH IPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHUS M Pa3BUTHS
TOH WM WHOW oOjacTh OWOJIOTHH, BKJIQJOM OTEUECTBEHHBIX U 3apyOeKHBIX

YUYEHBIX B PELICHHE BAKHENIINX OHOJOTHYECKUX U DKOJIOTHUYECKHUX MIPOOIIEM.



Llens u3yuenus yueGHOTO npeaMeTa « brosorus» Ha yriyOoI€HHOM ypOBHE —
OBJIaJIcHHE  OOYYaIOMIMMHUCS  3HAHUSMHU O  CTPYKTYPHO-(QYHKIMOHAIBHOU
OpraHu3allid >KUBBIX CHCTEM PpAa3HOTO paHra M MpuoOpeTeHue yMEHUin

HCIIOJIB30BAaTh 3TU 3HAHUA B (i)OpMI/IpOBaHI/II/I HHTCPCCAa K OHpG,Z[CJIéHHOfI obnacTu

npo(ecCUOHaNBbHON N1eATENIbHOCTH, CBSI3aHHOM C OWOJIOTHEH, WM K BBIOOPY
y4eOHOTO 3aBEACHHUS IS TPOIOJDKEHUS OMOJIOTMYECKOTO 00pa30BaHUA.
JloctmkeHnne 1enu u3ydeHus ydeOHoro mpenmera «buomorwms» Ha

yriyOJI€HHOM YpOBHE 00ECIICUMBACTCSI PEIICHUEM CIISAYIONINX 3a/1a4:

OCBOEHHE O0YYAIOIIMMUCA CUCTEMbl OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUAX, KOHIEMIUIX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U
MpaBUJIax, COCTABIISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO0 KapTUHY MHPA; O
CTPOEHUHU, MHOTroo0pa3uu M OCOOCHHOCTAX OHOJOTUYECKHX CHUCTeM (KJIEeTKa,
OpraHu3M, MONyJIALHs, BU, OMOreoLeH03, Ouocdepa); 0 BHIIAIOIIUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHH;

O3HAKOMJIEHHE OOYYaromMXcs C METOAaMH TO3HAHUS >KUBOW TMPUPOJIBI:
UCCJIEIOBATENILCKUMHU  METOJIaMU  OMOJIOTMYECKUX HayK (MOJIEKYJSIpHOM H
KJIETOYHOM OMOJIOTUM, SMOPHOJOTUM U OHOJIOTMM pPa3BUTUSA, TEHETUKU U
CeJICKUUHU, OHOTEXHOJIOTMM M CHUHTETUYECKOHM OWOJIOTMH, MaJCOHTOJIOTHUH,
DKOJIOTMH);  METOAAaMH  CaMOCTOSITEJIBHOTO  NPOBEIEHHUS  OMOJOTMYECKHX
uccleoBaHuid B JabopaTtopun W B mpuponae (HaOmoneHHWe, HU3MEpeHHue,
HKCIIEPUMEHT, MOJICTUPOBAHUE);

OBJIAJICHHE OOYyYalOIMMHUCA YMEHHUSMH: CAMOCTOSITEIbHO  HAXOJHUTh,
aHAJIM3UPOBATh M HCIOJIb30BaTh OMOJOTMYECKYI0 WH(OPMAIUIO; MOJIb30BAThHCS
OMOJIOTMYECKOM TEPMHUHOJIOTHEW W CHUMBOJIUKOI; YCTAaHABIUBAThH CBS3b MEXKIY
pa3BUTHEM OHOJIOTMM W  COLMAJIbHO-DKOHOMUYECKMMH U  JKOJOTUYECKUMHU
npo0jeMaMu 4YelOBEYEeCTBA; OLICHUBATh MOCIEACTBUS CBOEH JMESITENbHOCTH IO
OTHOILICGHUIO K OKpPY’KaloIled NpUpOIHON cpene, COOCTBEHHOMY 3J0POBBIO U
3MI0POBBI0  OKPYXKAIOIMUX  JIIOICH; OOOCHOBBIBATH W  COOMIONATh  MEpPHI
npoduiiakTUK WHGEKITMOHHBIX 3a00JIeBaHU, TIpaBUiIa MOBEJCHUS B MPHUPOJAC U
oOecrieyeHusi 6€30MacHOCTH COOCTBEHHOM KU3HENEATEIbHOCTH B UPE3BbIYANHBIX
CUTyallUsIX ~ MPUPOJHOTO M  TEXHOIEHHOIO0  XapakTepa; XapaKTepUu30BaTh
COBPEMEHHbBIEC HAYUYHbIE OTKPBITUSA B 00JIaCTH OMOJIOTHH;

pa3BUTHE Y 00yYarOUUXCsl MHTEIJIEKTYalbHBIX U TBOPYECKHUX CIIOCOOHOCTEM
B IMPOIIECCE 3HAKOMCTBA C BBLIAIOIIMMUCS OTKPBITUSMHU M COBPEMEHHBIMH
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIaeMbIMH €I TPoOJIeMaMu, METOIO0JIOTHEH
OMOJIOrMYECKOT0 UCCIIEI0BaHNS, MIPOBEICHUS AKCHEPUMEHTAIIbHBIX
UCCJIeIOBAHUM, pEelIeHHs] OMOJIOTHYECKUX 3aJ]1a4, MOJCIUPOBAHUS OMOJIOTMYECKUX
O0OBEKTOB U MPOLIECCOB;



BOCITUTAHUE Y OOYYAIOMIUXCS IICHHOCTHOT'O OTHOIICHHUS K JKHUBOW MPHUPOJIE B
II€JIOM M K OTJEIbHBIM €€ 00BEKTaM M SBJIEHHSIM; (POPMUPOBAHHE DKOJIOTHUECKOM,
TCHCTHYECKOW TPaMOTHOCTH, OOMICH KyJIbTYpbl TOBEICHUS B IPHUPOJIE;
WHTETPAINHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHNEe  OOyYArOIIMMHCS  KOMIIETGHTHOCTH B PaIllMOHAIIBHOM
IPUPOAOIIOIb30BaHUN (COOJIO/IEHNE TpaBUJl MOBEACHHUS B MPUPOJE, OXPaHBI
BHJIOB, KOCUCTEM, OHMocdephl), COXpaHSHHH COOCTBEHHOTO 370POBbS U 3I0POBBS
OKpYXXaromux Jrojaed  (cobmoaeHuss Mep NpopUIaKTHKA — 3a00JICBaHHM,
oOecrieyeHue 0€30MacCHOCTH >KU3HEAESITEIbHOCTH B YPE3BBIYAMHBIX CHUTYaLHSIX
OPUPOAHOTO ¥  TEXHOTCHHOTO XapakTepa) Ha OCHOBE  HCIIOJIb30BaHUS
OMOJOTMYECKUX 3HAHUM U YMEHUH B TOBCEHEBHOM )KU3HU;

CO37JaHUE  YyCIOBUWA  JJII  OCO3HAaHHOTO  BbIOOpa  OOYYArOIIMMUCS
WHIUBUy aIbHON oOpa3oBaTenbHOI TPaeKTOPUH, CIOCOOCTBYIOIIEH
nocneayomemMy MTpodecCHOHATPHOMY CaMOOIPEICICHHIO, B COOTBETCTBUU C
WHINBUy ATbHBIMUA HHTEPECAMH U IOTPEOHOCTSIMH PETHOHA.

OO6miee yncao 4acoB, OTBEACHHBIX HA M3Y4YCHUE OMOJIOTUM HA YTIIyOJICHHOM
YPOBHE cpeaHero obmiero odpazopanus, coctaBisger 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Hezienmo), B 11 kimacce — 102 ygaca (3 gyaca B Heeio).

OT60p opraHu3alMoOHHBIX (HOPM, METOJIOB U CPEJCTB OOydeHHsI OHOJIOTUU

OCYILECTBISIETCS C YYETOM CIEHUPHUKUA €r0 COACPKaHUs W HANpPaBICHHOCTH Ha
IPOJOJDKEHNE  OMOJIOTHUYECKOro  00pa3oBaHMs B OpPraHM3alUsAX  CPEIHEro
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

OGs3aTeIbHBIM YCIOBHEM TIPH 00yYeHUH OMOJOTHH Ha YIIyOJE€HHOM YPOBHE

SBIIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TPAKTHYECKUX padoT. Takke ydactue
OOy4YaroIMXCS B BBIMOJHEHUU MPOCKTHBIX U y4eOHO-MCCIIEOBATENBCKUX PadoT,
TEMaTHUKa KOTOPBIX  ONPENENSIeTCS yYUTeJeM Ha OCHOBE  HMMCIOIIUXCS
MaTePHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIIOBUH.



COJEP XAHUE OBYYEHMUAA
10 KIIACC

ConepxaHue mporpaMMbl, BBIACICHHOE KYPCUBOM, HE BXOJUT B IPOBEPKY
rocyJ1apcTBeHHOM utoroBoi arrecrauuu (I'MA).

Tema 1. buoJiorusi Kak HayKa

CoBpeMeHHas Ouonorusi — KoMIUIeKcHas Hayka. Kparkas ucropust pa3BuTuUs
Ouosiornu.  buojornueckMue HAyKd W H3yYaeMble ~HUMH  MPOOJIEMBI.
OyHIaMEHTaIbHbIE, NPUKIAJHBIE W TOUCKOBBIC HAYYHBIE MCCICAOBAHUS B
ouooruy.

3HaueHue OHOJOTUH B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabel mupa. [Ipodeccuu, cBsizaHHble ¢ Ouojorueil. 3HaueHWe OMOJIOTHHU B
MPAKTUYECKON JEATEIBHOCTA 4YEJIOBEKA: MEJUIIMHE, CEIbCKOM XO3SHCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE IPUPOBL.

JdeMoHcTpauuu

[Toptpets: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. apsus,
V. I'apseu, I'. Mennens, B. U. Bepnanckuit, U. I1. I1aBnos, 1. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, [[xx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuupl 1 cxembl: «CBsI3b OMOJIOTMM C JIpYrUMU HaykKamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. JKuBble cHCTEMBI M UX U3yYeHHE

XKuBble cUCTEMBI Kak NpeaMeT u3zydeHus: Ouosnoruu. CBONCTBA KUBBIX
CUCTEM: €IMHCTBO XHMHYECKOIO COCTaBa, MAUCKPETHOCTb M UEIOCTHOCTb,
CJI0KHOCTh U YIIOPAJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOPTraHW3aLHs,
CaMOBOCIIPOM3BEAEHUE, PA3/IPAXKUMOCTh, U3MEHUNBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alid JKUBBIX CHCTEM: MOJIEKYJISIPHBIA, KJIIETOYHBIN,
TKaHEBBIH, OpraHU3MEHHBIN, MOMYJISALIMOHHO-BUI0BOM, 3KOCUCTEMHBIN
(bnoreonenoTnyeckuit), OmochepHbiii. Ilporecchl, MPOUCXOMAIIHE B KHBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KUBOro. KW3Hb Kak (opma CyIIECTBOBAHUSA
Marepun. Hayku, nzyyarouine ;KMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3AIUU.

N3ydenune xuBbIX cucteM. Metoawsl Ouonornuecko Hayku. HaOmropenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMaTU3alusl, MeTaaHanus. [IoHsTue o 3aBUCUMON U
HE3aBUCUMOUW TniepemMeHHOU. IlnanmpoBanme skcnepumenta. IloctaHoBka wu
nposepka runore3. Hynesas rumoresa. [IoHsTHE BBHIOOPKH W €€ JOCTOBEPHOCT.
Pa3bpoc B Ouosormueckux gaHHbIX. OIEHKa JOCTOBEPHOCTH MOITYYEHHBIX
pe3yabraroB. [IpuunMHBI HWCKaXEHUA pe3yJbTaToB JKcnepuMeHTta. [loHsTue
CTaTUCTUYECKOTO TECTA.

JdemMoHcTpanun



Tabmuubr u cxembl: «OCHOBHBbIE TpPU3HAKU KU3HW», «buongornueckue
cucteMbl», «CBOWCTBAa KWUBOW MaTepuu», «YPOBHH OpraHuU3alluyd KUBOU
npupoas», «CTpoeHue KUBOTHON KiIeTku», «TkaHu KUBOTHBIX», «CHUCTEMBI
OpPraHoOB YEJIOBEYECKOro opraHusMay, «buoreouenos», «buochepa», «Metoas
U3YYECHUS KUBOU IPUPOIBI».

O6opynoBanue:  naboparopHoe  00OpyAOBaHHME s INPOBEACHUSA
HAOJI0ICHUM, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHWE pPa3IMYHBIX METONOB IIpHU
WU3YUYCHHHU JKUBBIX CHCTEM.

Tema 3. buoJiorusi KjieTku

Knetka — cTpykTypHO-(QYHKIMOHalIbHas €AMHHMLA JKuBoro. Mcropus
OTKpbITUs KieTKU. PaboTel P. ['yka, A. JleBenryka. Kierounas teopus (T. lIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHbBIE MOJOXKEHUS COBPEMEHHOW KJIETOYHOU
TEOPHH.

MeToapl  MOJIEKYJSIPHOM M KJIETOYHOM  OMOJIOTMH:  MHUKPOCKOIIUS,
xpoMarorpadusi, 3nexkTpodopes, MeTon MEUYEHBIX aToOMOB, AuddepeHInaIbHoe
LHEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢huxcuposanmvix
Ka1emox. DIEeKTpOHHas MUKpockonus. Kougoxanvnas muxpockonus. Bumanvnoe
(npudicuznenHoe) uzyueHue Kiemox.

JdemMoHcTpanuu

[Toptpetst: P. I'yk, A. JleBenryk, T. llIBann, M. IlIneitnen, P. Bupxos, K. M.
bap.

Tabmuupl u cxembl: «CBETOBOM MHUKPOCKOIDY, «DJIEKTPOHHBIA MHKPOCKOI,
«HMcTopust pa3BUTHSI METOJIOB MUKPOCKOITAN.

O6opyoBaHMEe: CBETOBOM MHMKPOCKOI, MHKpPOIIpEnapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAIBbHBIX KIETOK.

IIpakTnueckas padora «M3yuyeHne METONOB KIETOYHOW OHOJOrUU
(xpomarorpadus, snekrpodopes, aubdepeHraTbHOe EHTPUGYTHPOBAHNE,
[TLP)».

Tema 4. XuMu4ecKkasi OpraHu3anus KJIETKH

XUMHAYECKUM COCTAaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIIIEMEHTHI.
Boma u €€ poiib Kak pacTBOPUTENS, pearcHra, y4acTHe B CTPYKTYPHPOBAHUH
KJIETKH, TEIUIOpEryJsiuuu. MuHepaabHble BEIIECTBAa KJIETKH, UX OHOoIoruyeckas
poJib. PoJIb KATHOHOB ¥ aHMOHOB B KJIETKE.

Oprannyeckue BellecTBa KIETKA. buonornueckue mnoauMmepsl. benkwu.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OeinkoBoi Monekyisl. [lepBuunas
CTpyKTypa Oeika, NenTHAHas CBsA3b. BTopuyHas, TpeTW4Has, 4YeTBEpTHUYHAs
cTpykTypel. Jlenatypanus. CpoiictBa OenkoB. Knaccuduxanus  Oenkos.
buonornyeckue GpyHkuun 0enkoB. [Ipuonsi.



YrneBoasl. MoHOCaxapuapl, AMCaXapyibl, OJIMTOCaxXapuibl U MOJIUCaXapHIbl.
OOmmii 1IaH CTPO€HHS W (PUBMKO-XMMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornueckue GyHKIIUU YTIIEBOIOB.

Jlumunel. I'uapodunsHO-TUapOodhoOHBIE cBOMcTBa. Kinaccudukaus Tunumos.
Tpurnunepunbl, ¢GocPoaUNUIbl, BOCKH, CTEpOHAbl. buonormdeckue GyHKIUH
aunuaoB. OO1me CBONCTBA OMOJIOTMYECKIX MEMOpaH — TeKy4eCTh, CIIOCOOHOCTD K
CaMO3aMBbIKaHHIO, TIOJIYITIPOHULIAEMOCTb.

Hyxkneunoseie kucnorsl. JJHK m PHK. Crtpoenne HyKIEMHOBBIX KHCIOT.
Hyxneorunpl. [lpunnmun xommuiementapuoct. [IpaBmio Yapradda. Ctpykrypa
JIHK — nBoiinas criupans. MectoHaxoxaeHue u ouonorudeckue ¢pynkiuu JJHK.
Buasl PHK. ®yukunu PHK B kitetke.

Ctpoenue monekynbl AT®. Makposprudyeckue cBsizu B MolJiekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHBIE TEPEHOCUMKH, UX QYHKLIHUU B
kietke. /Jlpyeue nyxneozuompugpocghamer (HT®D). CexBenupoBanue JHK.
Memoowbi eenomuky, mpancKpunmoMuKy, npomeoMuKu.

CtpykTypHasi OUOJIOTHS: OMOXUMUYECKHE U OMO(PU3MUECKHE HCCIICTOBAHUS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYphl OuoMoiekyn. Moodenuposanue
CMPYKMypsl U QYHKYUl OUOMONEKYN U ux komniekcos. Komnviomepuwiii ouzaiin u
opeaHudeckull cunmes 6UOMONEKY]L U UX HENPUPOOHBIX AHANO208.

JdeMoHcTpauuu

[Toptpetsr: JI. [Tonunr, Jx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankiuH,
®. Conrep, C. [Ipy3unep.

Hunarpammer:  «PacrnipenenieHue  XMMUYECKHX  JJIEMEHTOB B HEXKHUBOU
npupoze», «PacrnpeneneHne XuMHIECKUX JJIEMEHTOB B JKUBOW IPUPOIEY.

Tabmuubr 1 cxemsl: «lleprogudeckas TaOnuIla XUMHYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKyJibl BOJb», «BelectBa B cocTaBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€IKOBOM MOJEKYIb, «CTpoeHHUE MOJIEKYII
yrieBonoB», «CTpoeHue MOJNeKyad JHMNuAoBy», «HyKIIEMHOBBIE KHCIOTBD),
«Ctpoenue moiekysibl ATOy.

OO6opynoBanue: XuMUYECKas OCy1a 1 000pyI0BaHHE.

JlabopaTtopnas paGora «O0Hapyx)eHHE OEITKOB C MOMOIIBIO Ka4Ye€CTBEHHBIX
pEaKLIT».

Jlaboparopnass  paGora  «MccnegoBaHME ~— HYKIEMHOBBIX — KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CtpoeHue u PyHKIIUU KJIECTKH

Tunbel KIETOK: JyKApUOTHYECKas M Mpokapuornueckas. CTpyKTypHO-
(yHKUIHOHAIbHBIE 00Pa30BaHUS KIETKH.



Crpoenue npokapuoTuieckoil kiaeTku. Kierounasi creHka 6akrepuil U apxeu.
OcoOE€HHOCTH CTPOEHMSI TeTepOTPOPHON M aBTOTPOPHON MPOKAPHUOTUYECKHUX
KJIETOK. MeCTO U poJib MPOKapUOT B OMOILIEHO3aX.

Crpoenue u GyHKIIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[Mnazmatuueckass wmemOpana (mmasmanemma). CTpykTypa —IUIa3MaTHYECKOM
MeMOpanbl. TpaHcopT BelIecTB 4epe3 IMIa3MaTHUYeCKyl0 MeMOpaHy: MacCHUBHBIM
(maddysus, obneru€nnas audQysus), aKTHBHBIA (MEPBUYHBIA M BTOPHYHBIM
aKTUBHBIN TpaHcropT). llomynponuniaemocts MemOpanbl. PabGora Hatpwmii-
KJIMEBOTO HAacoca. DHIOIMUTO3: MUHOLMUTO3, (haronuros. Dk301uTo3. Kierounas
crerka. CTpykTypa v QyHKIMH KJICTOYHOW CTCHKH PACTCHHM, TPHOOB.

[Huronnasma. Iluto3omns. I{utockener. JIBukeHue nurtoriasmMbel. OpraHou bl
kietku. OnHoMeMOpaHHBIE OPraHOWIbl KJIETKU: OSHJOIUIa3MaTHYecKas CeTh
(BIIC), anmapar I'onbaxu, JTU30COMBI, UX CTpO€HHE W (PYHKUUHU. B3aumocBs3b
OJTHOMEMOpPAHHBIX OPraHouAOB KIEeTKH. CTpoeHHE TIpaHyJspHOIO PETHUKYIyMa.
Mexanusm nanpasnenusi 6eakos ¢ IIIC. CuHTE3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOUYHbIX ~ MeMOpaH. [mamgkuii  (arpaHyJspHBIN)  3HAOIIIA3MATUYECKHMA
peruxkynyM. CekperopHas ¢yHkius anmnapara ['onbmxu. Moougukayus 6enkos 6
annapame [onvoocu. Copmupoexa benxos 6 annapame [ onvoocu. TpaHCTIOPT
BEIIECTB B KJIETKE. Bakyonu pacturenbHbIX KIeToK. Kierounslii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpraHOMABl  KJIETKA:  MHUTOXOHIPUH,  IUIACTHUJBI.
IIpoucxoacoenue mumoxonopuii u naacmud. Cumbdbuozenes (K.C. Mepeackosckuil,
JI. Mapeynuc). Ctpoenne u (YHKIIMU MUTOXOHApUM W TutacTui. I[lepBudHbIie,
BTOPDUYHBIE W  CJIOXHBIC  IUIACTUABl  (DOTOCHHTE3UPYIOIIUX  DYKapHUOT.
XJIOPOIJIACTBI, XPOMOILIACTHI, JEUKOIIACTHI BBICIIIUX PACTEHHM.

HememOpanusie opranouasl kinetku CtpoeHue u QpyHKIUH HEMEMOpaHHBIX
OpraHOUI0B KJIETKHU. Pu6ocomsi. IIpomesrxcymounvie Quramenmul.
MukpodunameHTsl. Axkmunogvle Mukpoguiamenmol. MBbIIIEYHBIE  KJIETKH.
Axmunosvie KOMNOHeHmbl Hembluleunblx Kiemok. Muxkporpyoouku. Kierounsiii
neHtp. CTpoeHuE ¢ JBWKEHUE JKTYyTUKOB W pecHUYEK. MUKpoTpyOOoUuKH
muToriasMel. LleHTpuons. benku, accoyuuposaumHvle ¢ MUKpoguiameHmamu u
muxpompyboukamu. Momophvie benxku.

SAnpo. O6onouka siapa, XpOMaTHH, KapuoIlia3ma, SAPHIIIKA, UX CTPOCHUE U
bynkuuu. SnepHsiii O0enkoBbld MaTpukc. I[IpocTpaHCTBEHHOE pacmoIoKeHue
XpOMOCOM B HUHTeppa3HOM siape. JIdyxpomamun u cemepoxpomamun. benku
XpOMaTUHA — THUCTOHBL. /J{uHamuxa s0epHou 000104Ku 6 Mmumo3se. HoepHulil
MPancnopm.

Knerounsle BkimtoueHusi. CpaBHHUTENIbHAS XapAKTEPUCTUKA KIIETOK 3YKAPUOT
(pacTuTeNbHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanuu



[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuupl u cxembl: «CTpoeHHE 3YKapUOTHYECKOH KieTku», «CTpoeHue
JKUBOTHOW  KJeTKW», «CTpoeHHE  pacCTUTENbHOW  KJIeTKu», «CTpoeHue
MUTOXOHAPUW», «Aapo», «CTpoeHre NPOKAPUOTHIECKOUN KIETKM.

O6opynoBaHHe: CBETOBOMl MHKPOCKOI, MHKpPOIpEnapaThl pacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKpOIIpenaparbl 0aKTepuanibHbIX KIETOK.

Jlabopatopnas padora «l3ydeHue CTpPOECHMsSI KIETOK Ppa3IMYHBIX
OpraHU3MOBY.

IIpakTnyeckas padora «/3yueHue cBOMCTB KIETOYHOU MEMOPAHBI.

JladopaTopnass padora «lccnenoBaHne IUTa3sMONIM3a W JEIJIA3MOJIM3a B
PACTUTENBHBIX KIETKAX.

IIpakTnueckas  padora  «l3ydeHue  OBWKEHHS  LUTOILIa3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BeliecTB M NIPeBpPALLICcHHE JHEPTUU B KJIETKe

AccuMUISIIMS ¥ TUCCUMUIISILIASL — JIBE€ CTOPOHBI MeTabonu3ma. Turbel oOmeHa
BELIECTB: aBTOTPO(PHBIA U TreTepoTpOoHBIA. YyacTHe KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreTuueckoe obecnedeHue KieTku: mnpeBpamieHue ATO B
oOMeHHBIX Tporeccax. DepMEHTaTUBHBIA XapakTep pEaKUUil KIETOYHOIO
metabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA M MEXAHU3M JICHCTBHS.
Kogepmentsl. OTinnuust pepMEHTOB OT HEOPraHMYECKHX KaTalln3aTopoB. benku-
aKTUBATOPbl M OEJNKU-UHTHOUTOPHL. 3aBUCHUMOCTb CKOPOCTH (PEpPMEHTATHUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBuuHBII CHHTE3 OpPraHUYECKUX BEIIECTB B KieTKe. DOTOCHHTES.
Anoxcueennvitl u oxcueenHwvl omocunmes y oaxmeputi. Ceemocobuparowue
nuUeMeHmyvl U NUCMEeHmMbl peakyuoHHo20 yeumpa. Poiap XJIOPOIIaCTOB B MPOLIECCE
dbotocunTeza. CBeroBas u TeMHOBas ¢daszbl. Pomoovixanue, Cs, Cy u CAM-munsi
gdomocunmesa. 1lpoayKTUBHOCTh (oTOCHHTE3a. BimsiHue pa3zaudHbiX (HakTOpoOB
Ha CKOPOCTh (poToCHMHTE3a. 3HAU€HHE (POTOCUHTESA.

XeMOCHUHTE3. PaznooOpasue OPraHU3MOB-XE€MOCUHTETUKOB:
HUTPUPUIUPYIOIIHE OaKTepuH, >KeNe300aKTepuu, CepoOaKTEepuH, BOJOPOIHBIC
OaxkTepuu. 3HAaUEHUE XEMOCUHTE3A.

AHa’poOHble opranu3Mbl. Buabsl Opoxxenus. I[IponykTel OpokeHHS M HX
UCTIOJb30BAaHUE YEJOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTHH M BO30YAUTEIHN O0JIe3HEH.

AspoOHBIe OpraHHU3MBbl. Oranbl AHEPIeTUYECKOTO oOMeHa.
[TonroroBuTenbHbI 3Tan. [ MHKOIU3 — OECKUCIOPOIHOE PACILEIIIEHUE TJIFOKO3BI.

buonoruyeckoe okuclieHHE, WIH KIETOYHOE JbIxaHue. Poiab MUTOXOHApUN B
npoleccax onogoruyeckoro okucienus. Luknnueckue peakiuu. OKUCIUTENBHOE
dochopunupoBanue. IHepeus memoOpanHozo epaduenma npomonos. Cunmes



ATD: paboma npomonuou ATD-cunmasel. [lpenmMyliecTBa a’dpoOHOIO MYyTH
oOMeHa BellecTB nepea aHadpoOHbIM. D(PGHEKTUBHOCTh SJHEPTreTUUECKOro 0OMEHa.

JdeMoHcTpauuu

[Moptpetsi: k. IIpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabnuubl u cxembl: «DoTocuHTE3)», «IHEpreTUdecKuil 00MeH», «buocuHTe3
oenkay», «CtpoeHue hepMeHTay, « XEeMOCUHTE3Y.

O06opynoBaHue: CBETOBOM MHUKPOCKOM, 000PYJOBaHUE Uil MPUTOTOBIEHUS
MOCTOSTHHBIX Y BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTropnass  pabdora  «M3ydyeHWEe  KATAIUTUYECKOM  AKTUBHOCTHU
dbepMeHTOB (Ha MpUMEPE aMIIIa3bl UK KaTaaasbl)y.

JlaGopaTtopnasi padora «M3yueHue (HEepPMEHTATUBHOIO PpaCHICTUICHUS
MEPOKCHJIa BOJIOPOJIa B PACTUTEIILHBIX U dKUBOTHBIX KIIETKAX).

Jlaboparopnass pabdora «CpaBHeHue TipoirieccoB  (OTOCHMHTE3a U
XEMOCHUHTE3a».

JladopaTopHasi padoTa «CpaBHEHHE MTPOIECCOB OPOKECHUS U JbIXAHH.

Tema 7. HacnencrBennast HH(poOpMANMs U pean3anus €€ B KIeTKe

Peakuun MatpuyHoro cuntesa. I[IpuHIHUN KOMIUIEMEHTAPHOCTH B PEAKLUAX

MaTpPUYHOTO cuHTe3a. Peanusanus HacnencTBeHHoON nHpopmanuu. ['eneTnueckuit
KO, ero cpoucrBa. Tpanckpunuus — Marpuusbld cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AaHTUIAPAIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 sykapuomuueckoti knemxe. Hexooupyiowue PHK.

Tpaucsiius u e€ stansl. Yuactue Tpancnoptasix PHK B GnocunTese Genka.
VYcnosusi O6mocunte3a Oenka. KomupoBanme amuHOkucior. Pombs pubocom B
OouocuHTese Oenka.

Cospemennvie npeocmasieHus o cmpoenuu 2eHos. OpraHusaiysi TeHoMa y
MPOKAPUOT U IYKAPUOT. Perynsius akTUBHOCTH T€HOB y MpokapuoT. ['mumoresa
ormepona (®. XKako0, XK. Mano). Mozrexynsapuvie mexanuzmvl IKCNPeCcull 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enog. Perynauns 0OMEHHbBIX
nporeccoB B kieTke. KiieTounblii romeocras.

Bupycsl — HekneTounble (HOPMBI JKM3HU U oOJuraTHeie napa3utbl. CTpoeHue
IPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHenuviii Yyuxi
JHK-cooepocawux supycos, PHK-cooepaicawux eupycos, baxkmepuoghaeos.
Obpamuas mpanckpunyus, pesepmasd, UHmezpasa.

Bupycusie 3aboneBanusi yenoBeka, xKuBOTHbIX, pactenuit. CITNJl, COVID-
19, conuanbHble U METUIIMHCKUE MPOOJIEMBI.

buoungopmamuka: unmeepayus u ananuz dorvuiux maccueos («bigdatay)
CMpYKmMypHuIx buonocudeckux oanHvix. Hanomexnonocuu 6 buonozuu u meouyune.
IIpoepammupyemvie hynkyuu denxos. Cnocobsvl 00cmagKu 1ekapcms.



JdeMoHcTpauuu

[Toptpetsi: H. K. Konbos, 1. 1. iBaHoBCKwMiA.

Tabmuiel 1 cxeMbl: «buocunTes 6enkay, «l'eHeTnueckuii Koa», «Bupyce,
«bakrepuodarm».

IIpakTuueckas padora «Co3gaHue MOJCIIH BUPYCay.

Tema 8. JKn3HeHHBIN MUK KJIETKH

Knerounslii 1uki, ero mnepuoasl W peryisuus. WHrepdaza u  MUTO3.
Oco0OeHHOCTH MpOIIecCCOB, MPOTEKaMMX B uHTepdaze. IloaroroBka KIETKH K
nenenuto.  I[lpecunteTmyeckuit  (MOCTMUTOTUYECKUM),  CHUHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTUIECKUI) TIEpUO bl UHTEP(hA3HI.

Martpuunsii cunre3 JHK — perukanuda. [Hpunuuner permmkannu JIHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIAPAJICITBHOCTD.
Mexannsm permukanuu JIHK. Xpomocombl. Ctpoenne xpomocoM. Temomepsl u

TeaoMepa3a. XPOMOCOMHBIM HAOOp KIETKM — KapuoTun. JIUmiouaHbelil wu
rariouaHblid  HabOpsl  XpoMocoMm. ['omosoruunbie xpoMocombl. [lojoBbie
XPOMOCOMBL.

Henenue xnetkn — wmutTo3. Craguu MHTO3a M MPOUCXOMSIIME B HHUX

npoueccel. Tunel muto3a. KapuoknHe3 u nutoknHe3. buosiornyeckoe 3HaueHue
MHUTO3A.

Perynsiuust mutotnueckoro uukia kietku. [Iporpammupyemast KieTo4yHas
ru0enb — arnomnTo3.

Knerounoe snpo, Xpomocombl, (yHKIHOHAIbHAs Te€HOMHKA. Mexanusmobl
npoaugpepayuu, ougpepenyuposku, cmapenus u eudenu xiemok. «l{ugposas
K1emKay — buoungopmamuyeckue Mooeiu QyHKYUOHUPOBAHUSL KIeMKU.

JdemoHcTpanuu

Tabmumer 1 cxembl: «KW3HEHHBIH HHUKI KICTKW», «Mutos», «CtpoeHue
xpomocomy, «Pemukanus JJHK.

OOGopynoBaHKe: CBETOBOM MUKPOCKOII, MUKpOTIpenaparbl: «MUTO3 B KIIeTKaxX
KOpEIILIKA JTyKay.

JlabopaTopHas padora «3yueHune XpOMOCOM Ha TOTOBBIX
MUKpOIpenapaTax».

JlabopaTtopnas paGora «HabmoneHre MUTO3a B KJIETKaX KOHYMKA KOpeIlKa
JyKa (Ha TOTOBBIX MUKPOIpEnapaTax)y.

Tema 9. CrpoeHue ¥ (pyHKIIMH OPraHU3MOB

buonorunueckoe pazHoobOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUYHBIE OPTaHU3MBI.

OcCOOEHHOCTH ~ CTPOEHUSI W JKU3HEJEATEIIBHOCTH  OJHOKJIETOUHBIX
opraHu3MoB. bakTtepumu, apxew, OJHOKJIETOYHbIE TpPUOBI, OJHOKJIETOUYHbIC
BOJIOPOCTH, Apyrue npoTUcThl. KolloHWaNbHbIE OPTraHU3MBI.



B3anmocBsA3p YacTeli MHOTIOKJIETOYHOrO OpraHu3ma. TKaHHW, OpraHbl U
cucteMbl opranoB. OprannsM Kak €IrHOe nenoe. ['omeocras.

Tkanum pacreHmii. TuUIBI  pacTUTENBHBIX TKaHEW: o0Opa3oBaTelibHa,
MOKPOBHAs, MPOBOJASIIAs, OCHOBHas, MexaHuyeckas. OCOOEHHOCTH CTPOEHUS,
(yHKUMNA 1 pacofiOKEHHs TKAHEH B OpraHax pacTEHUU.

TkaHU KUBOTHBIX M YEJIOBEKA. THIbI )KUBOTHBIX TKAHEH: SIUATEIHAIbHAS,
COCIIMHUTENbHAS, MbIlIeyHasi, HepBHas. OcoOeHHOCTU CTpoeHus, GyHKIUNA U
pacIooKEeHUsI TKaHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble W TE€HEpPAaTUBHbIC OpraHbl pacTeHuil. Opra"sl U
CHUCTEMBbI OPTraHOB KUBOTHBIX U UeIOBeKa. OYHKIIMNA OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneTbl OJHOKIETOYHBIX H
MHOTOKJIETOUYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHHH ckeneT. CTpoeHHue u
THUIIBI COEIUHEHUS KOCTEH.

JIBmkeHne  opraHm3MoB.  JIBM>KEHHWE  OJAHOKJIETOYHBIX  OpPraHU3MOB:
aMEeOOMIHOE, KTYTHKOBOE, PECHUYHOE. J[BMKEHHE MHOTOKICTOYHBIX PaCTEHHIA:
TPONMU3MBI M HACTHUH. JIBM>KEHHE MHOTOKJIETOYHBIX MWBOTHBIX W YEJOBEKa:
MbleyHas cucreMa. Pediekc. CkeneTHbIe MBITIITBI U UX padoTa.

[Iutanne opranusmoB. [lormomieHne BOJBI, YIVIEKUCIONO Tra3a U
MUHEPAJIbHBIX BEIIECTB pacTeHUsMU. [IuTaHue KUBOTHBIX. BHYTpHUIIONOCTHOE M
BHYTPHUKJIETOUYHOE mnuuieBapeHue. [luTanme Mo3BOHOYHBIX KUBOTHBIX. OTHEIbI
NUIIEBAPUTENIBHOIO TpakTa. IlnmeBapurensHble xenes3pl. [IumeBapuTenpHas
CHUCTEMA YEJIOBEKa.

Jlpixanue opranu3mMoB. [[pixanue pactenuid. [{pixanue x«uBoTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIIETKU. KoxkHOe npixanue. [[pixarenbHasi NOBEPXHOCTD.

}Ka6epﬂoe U J1ETO4YHOE JAbIXaHHC. I[I)IX&HHG ITO3BOHOYHBLIX KMBOTHBIX M 4YCJIOBCKA.
BBOJ'IIOHI/IOHHOG YCIOXKHCHHUC CTPOCHUA JTETKUX IIO3BOHOYHBIX JKHMBOTHBIX.
I[BIX&TGHBH&H cHUCTeMa 4YeJloBeKa. MexaHusm BCHTHUJIILIN JTETKUX Yy OTHUO H

MIIEKOIMTAIOIIMX. Perysuus qpixanus. JIpxaTeabHble 00bEMBL.

TpaHcnopT BelIECTB Yy OpPraHU3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTCHUM.
TpaHcmopT BelIeCTB y >KHMBOTHBIX. KpOBeHOCHas cHuCTeMa M €€ OpraHbl.
KpoBeHocHasi cucTteMa TMO3BOHOYHBIX JKMBOTHbIX U 4yenoBeka. Cepare,
KPOBEHOCHBIE COCYAbl M KpoBb. Kpyru KpoBooOpaiieHusi. IBOJIOIHMOHHBIC
YCJIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CHUCTEMbl MO3BOHOYHBIX XKMBOTHBIX. PaboTa
cepla U €€ peryJsius.

Brinenenne y opranmsmoB. Beinenenue y pactenuid. Beigenenwe y
*KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Oprasbl BbiaelieHus. DunbTpanus,
CeKpenusi 1 00paTHOE BCAChIBAHHWE KaK MEXaHW3Mbl pa0OTHI OPTaHOB BBIICIICHUS.
CBs13b NIOJIOCTH TEJIA C KPOBEHOCHOW M BBIAEIUTENBHON cucTteMaMu. Briienenue y



MO3BOHOYHBIX JKMBOTHBIX M uejoBeka. [louku. CtpoeHune u QyHKIMOHUPOBAHUE
He(pona. OOpa3oBaHHE MOYH Y YEJIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJHOKIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuii M UUCTHl MNPOCTEHIIMX. 3ammUTa Yy MHOTOKJIETOYHBIX PACTEHUH.
Kyrtukyna. Cpeacrsa macCUBHOM M XUMHUYECKOM 3a1UThl. OUTOHIMBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HX NPOU3BOJHEIE.
3amura opranusma oT OomnesHeil. MiMmyHHas cuctema yenoBeka. KieTouHbldi u
I'YMOpA/IbHBI UMMYHUTET. BpOKAEHHBIH W NPHOOPETEHHBIN CHeLUpUIECKUI
UMMYHUTET. Teopus KIOHaJIbHO-celeKkTuBHOro ummyHuteta (I1. Dpnux, ©. M.
Bepuer, C. Tonerasa). BocnanurenbHble OTBETH OPraHU3MOB. PO BPOKIEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTte W perynsuusa y  OpraHu3moB. Pasznpaxumocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpaxumMocTts u  perynsuus y
pacteHuid. POcTOBBIE BelIECTBa U X 3HAYCHHE.

HepBHas cucrema u pednekropHas peryisius y >KWUBOTHbIX. HepBHas
CHCTEMa W €€ OTAENbL. JBOJIIONUOHHOE YCIOKHEHHE CTPOCHUSI HEPBHOM CHCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduekc u
peduexTopHas ayra. be3ycioBHbIe U YCIOBHBIEC PE(IICKCHI.

I'ymopanbpHast perynasuus U SHAOKPUHHAS CUCTEMA >KMBOTHBIX M YEJIOBEKA.
JKenespl DHIOKPHUHHOM CHUCTEMBI M MX TOPMOHBL. JIeHCTBME TOPMOHOB.
B3auMoCBs3p HEpBHOW U DSHJIOKPUHHON cucteM. [ wumnoramamo-runodusapHas
CUCTEMA.

JemMoHcTpanun

[Toprper: . I1. I1aBnos.

Tabmuner 1 cxembl: «OMXHOKIETOYHBIE BOJOPOCIH», «MHOTOKIETOUHBIE
Bojopocnn», «bakrepum», «lIpocreimmne», «Opranbl LBETKOBBIX PACTCHHI,
«CucreMbl  OpPraHOB  NO3BOHOYHBIX  JKUBOTHBIX», «BHYTpeHHee CTpoeHHE
HaceKoMbIx», «Tkanu pactenuit», «KopHeBblie cuctembl», «CTpoeHHe CTEOI»,

«CtpoeHue TUCTOBOM MIACTUHKNY», « TKaHU KUBOTHBIX», «CKEJEeT 4eIOBEKay,
«IIumeBapurenbHas  cucrteMa», «KpoBeHocHas  cucremay», «/lpixarenbHas
cucremMa», «HepBHas  cucrema», «Koxa»,  «MpllleyHas  cucrema,

«BpraenurenbHas cucreMa», «OHIOKPUHHAs cUCTeMa», «CTPOEHUE MBILILB,
«AMMyHHUTETY, «Kuieynononoctueiey, «(Cxema  NUTaHUS ~ PACTCHUIN»,
«KpoBeHOCHBIE  CHCTEMBI ITO3BOHOYHBIX JKHUBOTHBIX», «CTpO€HUE THAPBD),
«CtpoeHue mnaHapum», «BHyTpeHHee CTpoeHHe O0XKAEBOro 4epBs», «HepBHas
cuctema peioy, «HepBuas cucrema narymkm», «HepBHas — cucrema
npecMmblikaromuxcs»,  «HepBHas  cucrema  nruny, «HepBHas — cucrema
MieKonuTaomux», «HepBHas cuctema denoBeka», «Pediexey.



O6opynoBaH#e: CBETOBOM MHUKPOCKOI, MHUKPOIIPENapaThl OJHOKICTOYHBIX
OpPTaHMW3MOB, MHKpPOIIpenapaThl TKaHEH, PaKOBHUHBI MOJUIIOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOKUX, XUBBIE AK3EMIUIIPhl KOMHATHBIX PAcTeHUH, repOapuu
pacTeHMii pa3HbIX OTJEJIOB, BIAXHbIE MpernapaThl JKUBOTHBIX, CKEJIEThI
MIO3BOHOYHBIX, KOJUIEKIIMM OECIIO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeJIOBEKa,
000pyIOBaHUE JJISl IEMOHCTPALMK TTOYBEHHOTO ¥ BO3AYIIHOTO MTUTAHMSI PACTCHHM,
pacuierieHus Kpaxmaia u 0elKoB Moj AelcTBUEM (hepMEHTOB, 000pYy0BaHUE IS

JACMOHCTpAMU OIIBITOB IO U3MCPCHUIO J)KU3HEHHOM éMKOCTI/I J'IéFKI/IX, MEXaHHu3Ma

JIBIXaTeJIbHBIX JBUKEHUI, MOJICJIA TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGopaTopHas padora «/3ydueHrue TKaHEH pacTCHUN».

JlabopaTopHast padora «3yueHne TKaHEH )KUBOTHBIX.

JlaGoparopHasi padora «/3yueHne OpraHoB IBETKOBOI'O PACTECHUSD.

Tema 10. PazMmHOkeHUE M pPa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHHUS OpraHU3MOB: Oecronoe (BKJIIOYas BEreTaTUBHOE) U
noysioBoe. Buael  0Oecrnonoro  pa3MHOXKEHHSA: MOYKOBAHHME,  CIOPYJISLUA,
(dparmMeHTanys, KIOHHPOBAHUE.

[TomoBoe pasmuoxenue. [looBbie KIETKH, WM rameThl. Meito3. Craauu
Mmeno3a. [loBenenne xpomocom B Mernose. KpoccuHrosep. brosornyeckui CMpICi
Melo3a W TOJIOBOro Iporecca. Meio3 M ero Mecro B JKM3HEHHOM IUKIIE
OpPIraHU3MOB.

[Ipenzaponpiuesoe passurue. ['amerorenes y ;kMBOTHBIX. [1070BBIE KeEE3blI.
OO6pa3oBaHue U pa3BUTUE MOJOBBIX KiIeToK. CriepmaroreHes u ooreHes. CtpoeHue
MOJIOBBIX KJIETOK.

OmonoTBOpeHre #  SMOpPHUOHAIBHOE pa3BUTHE KUBOTHBIX. (CrocoObl
OITIOIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NHauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOT€HE3). DMOPHUOIOTUS — HAayKa
O Pa3BUTHH OPraHU3MOB. Mopghozene3 — 00na u3 2nagHuix npobdIem IMOPUOTIO2UL.
Konyenyus mopghocenoe u mooenu mopghocenesa. Cramuu 3MOpUOTEHE3A
KUBOTHBIX (Ha mnpumepe Jarymku). Jpo6Gnenue. Tumbl  apoOiieHHs.
Jlemepmunuposannoe u HedepmuHupoannoe Opobnenue. bnacmyna, munol
onacmyn. OCOOEHHOCTH APOOJICHUS MIICKOMUTAIOMIUX. 3apOJIbIIIEBbIE JIMCTKU
(ractpynsiuus). 3akiiajika OpraHoB M TKaHEH U3 3apOJAbIIIEBBIX JUCTKOB. B3auMHoe
BIUSIHAE 4YacTell pa3BUBAIONIETOCSA 3apojbllia (dIMOpUOHAIBHAS —HWHIYKIIHS).
3Jakimagka IUlaHA CTPOCHUS JKUBOTHOTO KAK  PE3yJbTaT HEPAPXUUYECKUX
B3aMMOJICUCTBUII Te€HOB. BnusHMe Ha SMOpPHOHAIBLHOE pPAa3BUTHE PA3ITHYHBIX
(aKTOPOB OKPYIKAIOIIEH CPebl.

Poct u pasButue x)uBoTHBIX. [locTomMOpumoHanbHBI Tmepuon. [Ipsmoe u
Hempsimoe pa3BuTue. PaszButue ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKUBOTHBIX. bHOJOrMYeckoe 3HA4Y€HHE MPSMOro W HENpSIMOIo



pa3BUTHUA, UX PACIPOCTPAHEHHE B MHpUpoje. THUIbl POoCTa >KMBOTHBIX. DaKTOPHI
PEryJIAIMN POCTa KUBOTHBIX U yejoBeka. CTaiuu MOCTAIMOPUOHAIIBHOTO PA3BUTHUS
y )KMBOTHBIX U uesioBeka. [leprnojpl oHTOreHe3a yenoBeka. CTapeHue U CMepTh Kak
OMOJIOrMYECKHE MPOIIECCHI.

Pasmuoxenune u pasButue pacteHuil. ['ametodur u cmnopodur. Meiio3 B
KU3HCHHOM IIMKJe pacTeHuid. OOpa3oBaHue crmop B Mpolecce Meiosa.
['amerorene3 y pacteHuid. OIUIOOOTBOPEHUE UM  PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. [[BoiiHOe OIJI0IOTBOPEHHE Y LIBETKOBBIX pacTteHuil. OOpa3zoBaHue U
Pa3BUTHUE CEMEHU.

MexaHu3MBbl pEeryJsluyu OHTOTEHE3a Y PACTCHUMN U KUBOTHBIX.

JdeMoHcTpauuu

[Toptpetst: C. I'. Hapamwns, X. [lIneman.

Tabmuiel u cxembl: «BereratuBHOe pa3MHOkeHHE», «THIBI Oecronoro
pa3sMHOXEHUD», «Pa3MHOXKEHUE XJIaMHIOMOHAAbD, «Pa3MHOMXKEHHE 3BIJICHBIY,
«Pa3MHOXeHue TUApb, «Mehosy, «XpoMocoMmbly, «I'amerorenes», «CTpoeHUe
AWLEKIETKH U cnepmaro3onga», «OCHOBHBIE CTaguu OHTOreHe3a», «lIpsmoe u
HenpsMoe pasButue», «Pa3Buthe wMalickoro xyka», «Pa3sBurue capaHumy,
«Pa3zButne narymkm», «/[BOMHOE OIUIOJOTBOPEHWE y LBETKOBBIX PACTECHUIN»,
«CTpoeHne ceMsaH OJHOIOJBHBIX U JBYJIOJIBHBIX PACTECHUI», «KU3HEHHBIN UKII
MOPCKOM  KamycTbDy, <«OKWM3HEHHBIM LMK MXa», <« KU3HEHHBIA  LHUKI
MManoOpOTHUKA», « KU3HEHHBIN [IUKI COCHBI».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpenaparbl SUIEKIETOK |
CIIEpMAaTO30UI0B, MOJICNb «L MK pa3BUTHS JISATYIIKW.

JlaGoparopHas padora «l3ydueHue CTpOCHUS MOJOBBIX KJIETOK HA TOTOBBIX
MHKponpenaparax».

IIpakTuueckas padora «BbIsIBIEHHME NPU3HAKOB CXOJCTBA 3apOJIbIIIEH
MTO3BOHOYHBIX JKMBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB Pa3MHOKEHUS BBICHINX
pacTEHHUIN».

Tema 11. I'eHeTuka — Hayka 0 HACJEJICTBEHHOCTH M H3MEHYHMBOCTH
OPraHu3MoOB

Hctopust CTaHOBJIEHUS M pa3BUTUS TEHETUKM Kak Hayku. Paboter I
Menpens, I'. ne ®@pusza, T. Moprana. Poiab 0TE€UeCTBEHHBIX YUYEHBIX B Pa3BUTUU
renetuku. Padotel H. K. Konbroa, H. . BaBunosa, A. H. benosepckoro, I'. JI.
Kapneduenko, 0. A. ®unumuenko, H. B. Tumodeena-Pecobckoro.

OCHOBHbBIE T€HETUYECKUE TTOHATUSA U CUMBOJIbI. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKH, JTOMHUHAHTHBIA M PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FT€TePO3Ur0Ta, YUCTas TUHUS, THOPUJIbI, TCHOTHI, (PEHOTHII.



OCHOBHBIE ~ METOJIbI ~ T€HETUKH:  TUOPUAOJOTUYECKHM,  IUTOJIOTMYECKUH,
MOJIEKYJISIPHO-TEHETUYECKUI.

JdeMoHcTpauuu

[Toptpersr: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Komnsuos, H. H.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
TumodeeB-PecoBckuii.

Tabnuubl u cxembl: «MeToJIbl reHeTUKIY, «CXeMbl CKPEILIUBAHUS.

Jlabopatopnass paGora «J[po3oduna Kak OOBEKT TEHETHUYECKHUX
VICCIICTOBAaHUIN).

Tema 12. 3aK0HOMEPHOCTH HACIEACTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBwiii 3akoH MeHzaenss — 3aKoH
eAMHO00pa3usi ruOpUIOB nepBoro nokojeHus. [lpasuno nomuHupoBanus. Bropoi
3aKOH MeHaens — 3aKOH pacIlIeIUIeHUs MPHU3HAKOB. [luTomornueckue OCHOBBI
MOHOTHOPHIHOTO CKpeluBanus. [ imore3a 4ucTOTh raMer.

AHanuzupytouiee ckpempanue. [[poMexyTouHbI XapakTep HACIEI0BaHUS.
Pacumiennenre npu3HakoB PU HENOJIHOM JJOMUHUPOBAHUH.

JuruOpuaHoe ckpemrBanue. TpeTuit 3akoH MeHiens: — 3aKOH He3aBUCUMOTO
HACJICIOBAaHUS  IPU3HAKOB. [{uTtonoruueckue  OCHOBBI  JUTUOPUIHOTO
CKpEILIUBAHUA.

CuerienHoe HacnefoBaHue npusHakoB. Pabotel T. Moprana. CuemnieHHoe
HACJICIOBAHUE TI'C€HOB, HAPYIICHUE CLEIUICHHUS MEXIy TeHaMu. XPOMOCOMHAs
TEOpHsI HACIIECACTBEHHOCTH.

['eneTuka nosia. XpoMOCOMHBIN MEXAHU3M ONPEAEIICHUS N0JIa. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIN M reTepOoraMeTHbIA Moji. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanue nmpu3HakoB, CLHETUVIEHHBIX C MOJIOM.

I'enotum kak nenoctHas cucrema. [lenoTponus — MHOKECTBEHHOE JICMCTBUE
reda. MHOXECTBEHHbIM ajuienu3M. B3auMoJencTBUE HEaJUICIbHBIX I'EHOB.
KommiementaprocTs. Onucras. [lonmumepus.

['eHeTyeckuii KOHTPOJIb PA3BUTHUSI PACTCHUM, XMBOTHBIX M YEJIOBEKa, a
TaKKe (PU3MOJOTUYECKUX TMPOIECCOB, TOBEACHUS M KOTHUTHBHBIX (DYHKIIHIA.
['eHeTHYECKME MEXaHU3Mbl CUMOMOTEeHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO3UH
— Tapa3uT» U «XO3IUH — MHUKPOOHOM». ['€HEeTHYeCKHe AacheKThl KOHTPOIS U
W3MCHECHHS HACJICICTBEHHON MH(OpPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHHU3MOB.

JdemoHcTpauuu

[Toptpersr: I'. Menaens, T. Mopras.

Tabnuubl u cxemsbl: «IlepBbiii U BTopoit 3akoHbl Menaens», « Tperuit 3akoH
Menpaens», «AHaIUM3Upylollee CKpelnBaHue», «HemnomHoe IOMUHHpPOBAHUEY,
«CremnyieHHOe HacJeZJOBaHUE TMPU3HAKOB Y Jpo30duibl», «l'eHeThka moJay,



«Kapuotun uenoBeka», «Kapuotun apozodwisl»y, «Kapuotum nTUIBD,
«MHO>KECTBEHHBIN aJICIIN3M», « B3auMoIeiCTBHE T€HOBY.

ObopynoBanue: MoAenb sl JEMOHCTPAllMM 3aKOHOB €IMHO0Opa3us
ruOpUIOB TIEPBOrO TIOKOJIEHUS M paCHICIUICHUS MPU3HAKOB, MOJEIb IS
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMOTO HACJEIOBAHUSA NPU3HAKOB, MOJECNb JJIs
JIEMOHCTPAllUM CLEIJICHHOTO HACIEIOBaHUs IPU3HAKOB, CBETOBOW MHMKPOCKOII,
MuKponpenapar: «Jpo3zodumnay.

IIpakTnueckas padora «/3ydyeHwe pe3yabTaTOB  MOHOTHOPUIHOTO
CKpEIIMBaHUs y APO30(PHIB».

IIpakTnueckas  paGora  «M3yueHue  pe3ynabTaToOB  JAUTHOPHUIHOIO
CKpEIIMBAHUSA Y IPO30DUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYMBOCTH

B3aumoneiictBue reHotuna u cpeabl mnpu  GopmupoBaHuM (PeHoTHNA.
N3MeHunBOCTh NIpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIE NMPU3HAKU. Buisl
V3MEHUYMBOCTH: HEHACIIEACTBEHHAs U HACIICICTBEHHAS.

MoaudukanonHas W3MEHYMBOCTh. Ponb  cpenbl B (OpMHUpPOBAHUU
MOJAU(PUKAIIMOHHON H3MeHYMBOCTH. Hopma peakuuu mnpusHaka. BapuanuoHHbIN
psan u BapuanuonHas kpuBas (B. Horanncen). CoiicTBa Moau(pHKaMOHHON
VM3MEHYMBOCTH.

I'enoTunuueckas n3MeHYMBOCTh. CBOMCTBA FT€HOTUITMYECKON U3MEHYUBOCTH.
Buibl reHOTUIIHYECKOM M3MEHUMBOCTH: KOMOMHATUBHAS, MyTallMOHHASL.

KomOunaTtuBHasi u3MeHYMBOCTh. Meilo3 W TMOJOBOM mMpollecC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHON U3MEHYHNBOCTH B CO3IaHUN
TeHETHYECKOT0 pa3HOOOpa3usl B Mpeiesiax OJJHOTO BU/A.

MyTanmoHHass W3MEHYMBOCTb. BHabpl MyTalMil: TE€HHbBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbIE W  WHAYUUMPOBAaHHbIE MyTauud. SnepHsle U
HUATOIUIa3MaTuYeckue myTtauuu. CoMaTUYEeCKHUE W TMOJIOBbIe MyTauuu. [IpuunHbI
BO3HUKHOBEHUsS MyTanuid. MyTareHpl W WX BJIUMSIHUE Ha OPTraHU3MBI.
3aKOHOMEpPHOCTH MYTAllMOHHOI'O IMpOIecca. 3aKOH TOMOJIOTUYECKUX PSAJI0B B
HacnencTBeHHor m3menunBoctu (H.M. BaBwmiioB). BHesnepHas M3MEHUHMBOCTH U
HACJIEJICTBEHHOCT.

Onueenemuxa u 3NUSEHOMUKA, pPOlb INUSEHEMUYEeCKUX (Gakxmopos &
HAc1e008aHUU U U3MEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMOB.

JdemoHcTpauuu

[Toptpetsr: I'. ne @pus, B. Moranncen, H. 1. BaBunos.

Tabmuubt u  cxembl: «Bumbl  u3sMmeHunBocTH», «MoaudukalroHHas
W3MEHYHUBOCTBY, «KomMmOunaruBHas W3MEHYUBOCTEY, «Metio3y,
«OmnonoTBopeHuey, «I'eHeTnyeckue 3a00ieBaHus YeIOBEKa», « Buabsl MyTauiiy.



OO6opynoBaHue: XKUBble W TepOapHble AK3EMIUISIPbl KOMHATHBIX PAcTEHUH,
pUCYHKH ((poTOrpadum) >KUBOTHBIX C PA3TUYHBIMUA BUIAMH U3MEHYUBOCTH.

JlaGopaTopHnas padora «HccnenoBanne 3aKOHOMEPHOCTEN
MOJAM(PUKAIMOHHON W3MEHUMBOCTU. [locTpoeHue BapualMOHHOTO psjna U
BAPUALIMOHHOW KPUBOW».

IIpakTnyeckas padora «Mytamuu y aApo3opuiasl  (Ha TOTOBBIX
MHUKpOIpenapaTax)».

Tema 14. I'eHeTnKa Yen0BeKa

Kapuotun wenoseka. MexayHapoaHas IporpaMma HCCIEIOBAHUS T€HOMA
yenoBeka.  Meroapl  M3ydeHMsT IE€HETHKM  4YEJIOBEKa:  T'€HEaJOTMYeCKUH,
OJTM3HEIIOBBIH, UTOT€HETUYECKHUIA, MOMYJISIHUOHHO-CTaTUCTUYECKHM,
MOJIEKYISIPHO-T€HETUUECKHA. CoBpemeHHOE OnpeIeNICHUE TEHOTHUNA!
ITOJIHOTEHOMHOE CEKBEHUPOBAHHUE, T€HOTUIMPOBAHUE, B TOM YHUCIE C IMOMOLIBIO
[1I[P-ananu3a. HacneacTBeHHble 3a00sieBaHUs YeliOBEKA. [ eHHbIE 1 XpOMOCOMHBIE
Oone3Hn uyenoBeka. bonesHM ¢ HACIEICTBEHHOW IMpenpacrnoioKeHHOCTHIO.
3HaYeHUE MEAUIMHCKON T€HETUKU B MPEAOTBPAILICHUU U JICUEHUH T€HETUYECKUX
3a0o0sieBaHUN 4YenoBeKa. MeIuKO-TeHEeTUYeCKOoe KOHCYJIbTHpoBaHUE. CTBOJIOBBIE
KJIeTKU. [loHATHE «TeHEeTHYeCKOro rpy3a». DTHYECKHE ACIEKThl MCCIIETOBAHUM B
00J1acTu pelakTHPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue QaxkTopbl MOBBIIIEHHOW 4YYBCTBUTEIBHOCTH YEJIOBEKA K
bu3rYecKoMy U XUMHUYECKOMY 3arpsi3HEHHUIO OKpykaroueh cpenbl. ['eHeTnueckas
IIPEAPACTIOIOKEHHOCTD YEJIOBEKA K MAaTOJIOTHUSIM.

JdemoHcTpanuu

Tabmuupl u cxemsl: «Kapuotun denoBeka», «MeToabl U3yUYEeHUs] T€HETHKU
yesoBekay, «I'eHeTnueckue 3a00J€BaHNsl YETIOBEKay.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POJIOCIIOBHOMY.

Tema 15. Cesiexkuusi Opranu3sMosn

JlomecTukanus # CEJNEKUHs. 3apOKACHUE CEJNEKIUMU W JOMECTUKALUU.
VYuenue H. W. BaBunoBa o IleHTpax mnpoucxoxaeHuss U MHOTO00pa3us
KYJIbTYPHBIX pacTeHuil. Posib cenekuuu B CO3/1aHUM COPTOB PACTEHUU U TOPOL
#uBoTHBIX. CopT, mnopoaa, ImITaMM. 3aKOH TOMOJOTHYECKUX pSIOB B
HaclieACTBeHHONM wu3MeHuuBocth H. WM. BasunoBa, ero 3HaueHue i
CEJICKIMOHHOU padOThI.

MeTtoapl ceneKuMOHHOW paboThl. VICKycCTBEHHBIM OTOOp: MAacCOBBIM U
VHAUBUYaJbHBIN. DTarnsl KOMOWHAIIMOHHON CCJICKLIUU. HUcnwiTanne
Ipou3BOAMUTENEH MO TOTOMCTBY. OTOOp N0 TEHOTHUINY C IOMOIIbIO OIEHKU
(dbeHoTuna NOTOMCTBA U OTOOP MO TEHOTHUITYy ¢ moMolIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ|  CEJIeKUHMOHHOM  paloThl.
PannanmoHHbI 1 XUMUYECKAM MYTAareHe3 Kak NCTOYHUK MYTAllui y KyJIbTYpPHBIX



dbopm opranusmoB. Vcrnosnb3oBaHME TEHOMHOIO PEIAKTUPOBAHMS M METOJOB
pexoMOuHaHTHBIX JIHK 1151 momydeHust iCXOAHOro MaTtepuaia ajsl CeNeKUUU.
Ilomyuyenue MTOJINIUIOUIOB. Bnytpusnnosas rUOpUAU3aIIHSL.
brnuskoponcTBeHHOE  ckpemiuMBaHue, WM uHOpuauHr.  HepoxcTBenHoe
CKpelMBaHue, Win ayTOpuauHr. ['erepo3uc u ero npuuuHbl. Mcnonb3oBaHue
reteposuca B cenekimu. OtmanénHas rubpuansanus. [IpeogoneHne Gecriomus

MEKBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIUN PACTEHUI 1 )KUBOTHBIX. «3enénas

DesoIoyuUsL».

CoxpaHeHUE U U3y4YEHHE T'€HETUYECKUX PECYpPCOB KYJBTYPHBIX PACTEHUU U
WX JUKUX PpOAMYEH IS CO3JaHUs  HOBBIX COPTOB U THOPHUIOB
CEIIbCKOXO3SMCTBEHHBIX  KYJbTYp. H3yuenue, coxpaneHue u  ynpaeieHue
2eHemUYeCcKUMU pecypcamu CelbCKOXO3AUCNEEHHBIX U NPOMBICAO0BHIX HCUBOMHBLX
8 Yensax YAVHUEHUs CYUecmeyiomux U co30anusi HO8blX NOpoo, JTUHUL U KPOCCO8, 8
MoM yucie ¢ NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYUHbIX UCCLEeO008AHUL,
nepeodosuvix uoell U nepcneKmueHblX MexHoL02UlL.

JdemoHcTpanuu

[Toptpersr: H. 1. Basunos, . B. Muuypun, I'. [I. Kapneuenxo, II. II.
Jlyxbsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmuibl 1 cxeMbl: «lIeHTPBI TPOUCXOXKIECHUS U MHOTO00pa3Hs KyJIbTYPHBIX
pacTeHui», «3aKOH rOMOJIOTUYECKUX PSAOB B HACIEICTBEHHON HU3MEHUYUBOCTHY,
«Mertonpbl cenekuymn», «OTnan€HHas rubpuanzanusy, «MyrareHesy.

JlabopaTopHasi padora «/3yueHne cOpTOB KyJbTYPHBIX PACTEHHUI U TTOPOJ]
JIOMAITHUX KUBOTHBIX).

JlaGoparopHasi padora «/3yueHrne METOIOB CENEKIIUN PACTEHUID.

IIpakTuuyeckas padora «IIpuBrBKa pacTEHUIN».

IKekypeusi «OCHOBHBIE METOABI M JOCTHXKEHUS CEJIEKUUH PACTEHUN H
YKUBOTHBIX (Ha CENICKIUOHHYIO CTaHLHIO, IIJIEMEHHYO bepmy,
COPTOUCIIBITATENIbHBIA YYacTOK, B TEIUIMYHOE XO3SIMCTBO, B Ja0OpaTOpHIO
arpOyHUBEPCHUTETA WJIM HAYYHOTO LICHTPA)».

Tema 16. BHOTeXHOJI0TUA M CHHTETHYECKAs OMOJI0T Ul

OOBeKThI, UCIHOJIb3yeMble B OMOTEXHOJOTHU, — KIETOYHBIE U TKAHEBBIE
KYJBTYPBHI, MHUKPOOPTAHU3MBI, 170. XapaKTEPUCTHKA. TpaguunonHas
OMOTEXHOJIOTHS:  XJIEOOMEUEeHNEe, TMOJIYyYeHUE KHUCJIOMOJIOYHBIX MPOAYKTOB,
BUHOjIene. Mukpoouosornueckuii cuHTe3. OOBEKThI MHUKPOOHOJIOTHYECKUX
TexHoJsoruii. [Ipon3BoacTBO O€nKa, aMUHOKHUCIOT U BATAMUHOB.

Co3maHue TEXHOJIOTHIT M MHCTPYMEHTOB IIEJIE€HANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHS TEHOMOB C IIE€JIBIO MOJYYEHHUS] OPTAHU3MOB U UX KOMIIOHEHTOB,
CoJIepKaIuX HE BCTPEUAIOIINECS B IPUPOIC OMOCUHTETUICCKUE Ty TH.



Knerounas unxxeHepusa. MeTojbl KyJIbTyphbl KJIETOK M TKAaHEH pACTEHUU U
*KUBOTHBIX. Kpuobanku. Comatuyeckas ruOpuau3anus W COMATUYECKUH
sMOpuorene3. lcnonb3oBaHuE Tamiou0B B CEIEKIUU pacteHui. [lonyuenue
MOHOKIIOHANIbHBIX anmumein. Vcnonv3osanue MOHOKIOHANbHBIX U NOJIUKIOHAIbHBIX
anmumen 6 Mmeouyune. VICKycCTBEeHHOE OIUIOJOTBOpeHHE. PexoHCTpyKius
AWIEKIETOK U KIOHUPOBAHHUE JKUBOTHBIX. METOJ TpaHCIUIAHTAIMU SIAEP KIETOK.
Texnonozuu 0300po6eHus, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUS CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W TE€HHasg HWHKEHepHs. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pekomOuHanTHbIX JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTykeHuss W NEPCIEKTMBBI  XPOMOCOMHOM M TIE€HHOM  MH)KEHEPUH.
DKOJIOTMYECKHUE U 3TUYECKHUE MPOOJIEMbI TeHHON UHKEHEPUH.

Menmuuunckue ouorexnonoruu. [loctrenomuas nugposas Mmeauuuua. [11P-
JTUarHoctTuka. MeTaOoJIOMHBIM aHaldu3, TEeHOLEHTPUUYECKUN aHaIu3 MpoTeoMa
YyeloBeKa JUIsi OLEHKU COCTOSIHMS €ro 340poBbi. lcronp3oBaHME CTBOJIOBBIX
kieTtok. TapretHas Tepanusi paka. 3D-OuommkeHepus st pa3pabOTKH
(byHIaMEHTAIBHBIX OCHOB MEIMIIMHCKUX TEXHOJIOTHH, CO3JdaHUS KOMILIEKCHBIX

TKaHeH COYETAaHWEM TEXHOJOIHMH TPEXMEPHOro GHONPHHTHHIAa M cKaddoauHra
JUISL PELIEHUS 3a/1a4 [IEPCOHAIN3UPOBAHHON MEIULIUHBI.

Co3aHre BEKTOPHBIX BaKIMH C LENbI0 OOECreYeHUus: KOMOMHUPOBAHHOU
3amuTel 0T Bo30Oynurtener OPBU, ycTaHOBieHHE MOJEKYISPHBIX MEXaHU3MOB
dbynkuuonuposanusi PHK-comepkamux BUPYCcOB, BBI3BIBAIOIINX 0CO00 OMacHbIC
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JdeMoHcTpauuu

Tabmuiel 1 cxemsbl: «VIcoIbp30BaHIE MUKPOOPTAHU3MOB B TIPOMBITIUICHHOM
pou3BOJICTBEY, «KileTouHas nHxxeHepus», «'eHHast HHXXEHEPUs».

JlabopaTtophnas padora «3yueHne 00bEKTOB OMOTEXHOIOT M.

IIpakTuuyeckas padora «lloyyeHre MOJTOYHOKHUCIBIX POTYKTOBY.

JKceKkypeust «bUOTEXHONIOrMs — BaKHEHIIash MPOM3BOAMUTEIbHAS CHUIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOICTBO)».

11 KUIACC

Tema 1. 3apoxkneHue M pa3BUTHE JBOJIONHOHHBIX IPEICTABJICHUH B
OuMoJI0rumn

OomonnonHas Teopus Y. JlapBuna. IIpeanochUiKM BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas aesTenbHocTh Y. [lapBuHa.

JIBr>Ky1IMe CUiibl HBOMIOLMH BUI0B 110 Y. /lapBUHY (BBICOKAasi MHTEHCUBHOCTD
Pa3MHOXXEHHS OpPraHMW3MOB, HACIEACTBEHHas W3MEHYMBOCTb, Oopbba 3a
CYILIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopminenue cunTernueckot Teopun »HBomonuu (CTD). HelitpanbHas
teopust dBomtound. CoBpeMeHHas JBONIOUMOHHAS  Ouojorusa. 3HAYEHHUE
HBOJIFOLIMOHHOW TEOPHUH B POPMUPOBAHUY ECTECTBEHHO-HAYYHOU KapTHHBI MUPA.

JdeMoHcTpanun

[Toptpetsi: Apucrorens, K. Jlunnei, K. b. Jlamapk, 3. XK. Cent-Unep, K.
Kioswe, Y. lapBun, C. C. YetBepuxos, . W. lImansraysen, Jx. Xonaein, /1. K.
benses.

Tabmuuber u cxemsl: «Cuctema >xuBoil mpupoasl (o K. Jluauew)y,
«Jlecthnma xuBBIX cymectB (o Jlamapky)», «Mexanusm ¢GopMupOBaHUs
MpUCTIOCOOJIeHNA Yy pacTeHuil W kuBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapmipyTta nytemectBus Y. Jlapsunay, «Haxonku Y. Jlapsunay, «D@opMbl 60pHOBI
3a cymectBoBaHue», «llopoasl romy6eit», «MHoOroobpasue KyJabTypHbIX (HOpM
KanycTel», «[lopoabl JOMAIIHUX KUBOTHBIX», «CxeMa 00pa30oBaHUsI HOBBIX BUIOB
(mo 4. J[lapBuny)», «CxeMa COOTHOUIECHUSI JBIXKYIIUX CHJI HBOJIIOLUNY,
«OCHOBHBIE MTOJIOKEHNSI CHHTETUYECKON TEOPHH IBOJIFOLIVID.

Tema 2. MUKPOIBOJIIOIHSA U €€ Pe3yIbTaThI

[Tonynsuusa kKak 3aeMeHTapHas €IWHHIA BOTOUNH. COBpPEMEHHBIE METOIbI
OLICHKM TE€HETUYECKOro pa3HoOOpa3us W CTPYKTypbl mnomyisiiuil. M3meHenue
reHooH/a TOMYJSLMKA KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHeTnyeckoro paBHoBecus k. Xapau, B. BaitnOepra.

DOneMeHTapHble (DAKTOpPHI (IBMKYIIUE CHIIBI) SBOJIONMH. MyTallmOHHBINA
npouecc. KomOunaTuBHas u3MeH4UMBOCThb. Jlpeildp reHoB — ciyualiHble
HEHAIpaBJI€HHbIE W3MEHEHHS 4YacTOT ajuieed B MONysimusax. O@dekt
OCHOBaTeNd. JDgghexm Oymuviiounozo eopaviuka. CHUdNCEHUE 2eHeMUYeCcKO20
pasrnoobpasus: npuuunsl u cieocmeus. Ilposenenue s¢hgpexma Opetigpa eenos 6
oonvwux u  marvlx  nonyaayusx.  Mwurpauun.  M3omAmmMs  TOMYJISIIAN:
reorpadguueckas (IpocTpaHCTBEHHAs), Orogornyeckas (penpoyKTUBHAS).

EctecTBeHHBIII 0TOOp — HampaBisitomuii ¢gakrtop 3Bojouuu. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JBIKYIIMHM, CTaOWIM3UPYIOMINI,  pa3phIBAIOIINAN
(mm3pyntuBHbIi). [lonmoBoit oTOOp. BO3HUKHOBEHWE W SBOJIOLUS COLMUAIBLHOTO
MTOBEJICHUS )KUBOTHBIX.

[TpucnocoONeHHOCTh  OpraHM3MOB  KaK  pe3yjbTaT  MHKPO3BOJIIOLHUU.
Bo3HuKkHOBEHHE  NpucnOcOOJIeHUWH y  opraHu3MoB.  Apomopdo3bl U
uanoagantauuu. [Ipumepsl npucnocoOsieHnit y Opranu3MoB: MOpP(OIOrHUecKue,
dbusnonornyeckue, - OMOXMMUYECKHE,  TOBeJAeHYecKne.  OTHOCHUTENbHOCTh
MPUCTIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero xpurepun u cTpykrypa. BuaooOpa3oBaHue Kak pe3yibTar
MUKpo3BOMIONMH. M3omsmus — ximroueBoi ¢akTtop BumooOpazoBanus. Ilytu u
CIIoCOOBI BHJI000pa30BaHMUS: ajuIonaTpuyecKoe (reorpaduueckoe),



CUMITATPUYECKOE (9KOJIOTHYECKOE), «MT'HOBEHHOE» (momumIouIU3aIMs,
rubpuan3anusi). JmuTeasHOCTb SBOIIOIMOHHBIX MPOIECCOB.

Mexanu3mbl GopMUPOBaHUS OMOJIOTHYECKOTO Pa3HOOOPA3UsI.

Ponp sBOmtonmoHHON OMoONOrMM B pa3pabOTKE HAy4YHBIX METOJOB
COXpaHeHus: 6ropazHooOpa3us. MUKpPO3BOIIOLUS U KOIBOIIOIUS Mapa3uTOB U UX
X03s5ieB. MexaHu3Mbl OPMUPOBAHUSI YCTOMUUBOCTU K aHTUOMOTHKAM M CIIOCOOBI
O0pBOBI C HEl.

JdemMoHcTpanun

[Hoptpetsr: C. C. YUerBepukos, 3. Maiip.

Tabmumslt u cxembl: «MyTalmoHHas HW3MEHYHBOCTHY», «llomynsuuoHHas
CTpyKTypa Buaa», «Cxema mposiBeHus 3akoHa Xapau—BannOepray, «JIBuxkyine
CHJIBI DBOJIIOLMIY, «DKOJIOTHYECKas M30JSAIMs MOMYJISIUNA CeBaHCKOM (openny,
«l'eorpaduueckass UM30MSIUS  JUCTBEHHUIIBI CUOUPCKOM W JIMCTBEHHMIIBI
naypckoi», «llomynsiuoHHbIE BOJHBI YACIEHHOCTH XUITHUKOB H JKEPTBY», «Cxema
JIEUCTBUS €CTECTBEHHOTO 0TOOpa», «®PopMbl OOpPHOBI 3a CYIECTBOBAHHEY,
«HpycTpuanbHbIil MenaHu3M», «JKuBble UcKomaembie», «[lokpoBUTENBCTBEHHAS
OKpacka  JKMBOTHbIX», «lIpegynpexnaromas  okpacka  KUBOTHBIX»,

«DU3NONTOTUYCCKUE aJalrTaium,, ((HpI/ICHOCO6JIGHHOCTI) OpraHu3MoB H ee

OTHOCHUTENIBHOCTBY, «Kputepuu Buma», «Bumbl-nBoiinukun», «CTpykTypa BUia B
npupozae», «CrnocoObl BugooOpa3zoBanus», «leorpaduyeckoe BHI000pa30BaHUE
TPEX BHIOB JIAHBIIIEH», «IKOIOIMYECKOE BHIA000pa30BaHWE BUIOB CHHHIDY,
«ITomumon et pactenniny, «KamycTHo-peneanpiii THOpUI.

O6GopynoBanue: repdapun pacTCHUN, KOJUICKIIMA HACEKOMBIX, Yydesia MTHI] U
3BEpeil ¢ mpuMepaMu Pa3TMYHBIX MPUCIOCOOJICHUM, dYyderna MTUIl U 3Bepei
pa3HBIX BHAOB, TepOapuu pacTeHU ONU3KUX BHJAOB, OOpPa30BaBIINXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTopnass padora «BbisiBIeHHE HM3MEHUHMBOCTHM Yy 0OCOOEH OJHOTO
BUJIA».

Jlabopatopnas  pabora  «Ilpucnocobnmenus  OpraHmMsmMoB U HX
OTHOCHUTENbHAs LEIeCO00Pa3HOCTDY.

JladbopaTtopnass paGora «CpaBHeHHUE BHUJOB 1O MOP(POIOrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BOJIIOLHS U €€ Pe3yJIbTAThI

Meroabl M3ydeHUS  MaKPOIBOIIOUMHU. IIaJ€OHTOJIOTMYECKHE  METOMIbI
u3ydyenus oBojonun. Ilepexonubie (OpMbI M (DUIOTEHETHYECKUE  PAIBI
OpraHM3MOB.

Buoreorpadguyeckne MeToabl HM3ydeHust sBoionmMu. CpaBHeHHe (IOPHI U
(ayHbl MaTEpUKOB M OCTPOBOB. buoreorpaduueckue obiactu 3emiun. Buisl-
SHIEMUKH U PEIMKTEL



OMOpPHOJIOTMUECKHE U CPaBHUTEIBHO-MOP(OIOrHUECKHUE METO/bl U3YUYEHUs
BONMIOIMU. ['eHeTHYecKkue MEeXaHHW3Mbl 3BOJIIOIMM OHTOTE€HE3a W MOSBIICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. ['OMOJOrMYHBIE W  AHAJOTUYHBIE  OpPTaHBI.
PynuMeHntapusle  opraHbl U aTaBU3Mbl.  MOJEKYJISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTEeMaTHYECKME  METOJbl  M3YyYEHHs]  DBOJIOLHUU.
['omonornunsle reHbl. COBpEMEHHBIE METOJbl MOCTPOCHUS (PUIOreHETHYECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MyTallX U 3BOJIOLNS TEHOMOB.

OO0uue 3aKoHOMEpHOCTH (TIpaBWia) 3BONMIONUUU. [Ipunyun cmenvl QyHKYU.
HeobpaTtuMocTs 3BoONMK. AJanTuBHAsS paguarus. HepaBHOMEpHOCTh TEMIIOB
HBOJIIOLIUU.

JdeMoHcTpauuu

[Toptpetsr: K. M. bap, A. O. Koanesckuii, ®. Mromiep, J. I 'ekkelns.

Tabmuubl U cxembl: «DWIOT€HETUUECKUI PAJl JIOWaaAn», «APXEONTEPUKCY,
«3Bepo3yOnie  smepb»,  «Crerouedanby, — «Punnodute»y, — «CemeHHbBIE
nanopoTHukw», «buoreorpaduueckue 30Hbl 3emiiny», «Jpeid KOHTUHEHTOBY,
«Penmuktby, «HauanbHble CTaaud SMOPHOHAIBHOTO PA3BUTHUS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE ¥ aHAJOTMYHbIE OpraHbl», «PyauMeHTb,
«ATaBU3MBDY, «XPOMOCOMHBIE HA0OphHl 4YENOBEKa M IIHUMIIaH3e», «l JaBHBIE
HaMpaBJIECHUS dBOJTIOLUNY, «OOIIHE 3aKOHOMEPHOCTH IBOJIOLIAN.

O6opyoBaHMe: KOJJICKLIUHU, TepOapuu, MYJSHKH HCKOINAeMbIX OCTAaTKOB
OpPraHW3MOB, MYJISIKU TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUH HACEKOMBIX.

Tema 4. Ilpoucxoxaenne ¥ pa3BuTHe JKM3HU Ha 3emuie

Hayunple rumore3sl MPOUCXOXKIECHUS KU3HH Ha 3emue. AOuoreHes
naHcrepmusi. JloHayuHble MPeACTABICHUS O 3apOXKICHUU KU3HU (KPEALMOHU3M).
['uroresa MoCTOSHHOTO CaMO3apOXKICHHUS KU3HU U €€ ONPOBEPKEHHE ObITaMu D.
Penu, JI. Cniannanuanu, JI. [1actepa. [Ipoucxoxaenue >kM3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE JTaIlbl HEOPTraHU4ECKON JBOJIIOLIUH. [ImanerapHas
(reojoruueckast) SBOMIONUSA. XUMHYECKas SBOJIONUSA. AOHOTEHHBIH CHHTE3
opraHnyeckux BemecTtB u3 Heopranumdeckux. Ombir C. Mumnepa u I'. HOpwu.
OOpa3zoBanue mnonaumMepoB u3 MoHoMmepoB. KoarepBatHas rumotesa A. W.
Onapuna, runores3a nepBuyHoro 0ynapboHa k. XonaelHa, reHeTH4YecKas rurnoTe3a
I'. Mémnepa. PubGosumer (T. Yek) u runoresa «wmupa PHK» V. T'munGepra.
dopmupoBaHue MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Wctopuss 3emian W MeTOAbI €€ wu3ydeHus. VICKomaeMble OpraHMYeCKHe

OCTaTKH. FCOXpOHOHOFHH u ee MCTOBI. OtHocuTenbHasT H  a0COIIOTHAS
T'COXPOHOJIOTHA. FCOXPOHOHOFHq€CKa${ IOKaJIa: 90HbI, 3PbI, ICPHUOABI, SIIOXH.



HauvanbHbie 3Tamnbl opraHudeckoi sBoitonuu. [losiBIeHHME UM ABOJIIOLMS
NEPBBIX KJIETOK. DBOMIOLUs MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX SKOCHUCTEM.
CoBpeMeHHBIE MUKPOOHBIE OMOIJIEHKH KaK aHaJIoT TEPBhIX Ha 3eMyle COOOIIECTB.
Crpomaronutsl. [IpokaproTHI M SyKapuOTHI.

[TpoucxoxieHne 3ykapuoT (CUMOMOreHe3). IBONMIOLMOHHOE TPOUCXOKIECHUE
BUPYCOB. [IponcxoxkneHne MHOTOKJIETOUYHBIX OPraHU3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYHIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Talbl BOJIOIUHU BBICIIUX pacTeHuidl. OCHOBHBIE apoMop(o3bI
pactenud. Beixon pacreHuit Ha cymry. [losiBieHWe CHOpOBBIX pPacTeHUM U
3aBoeBaHue UMM cymu. CemeHHble pacTeHus. [IpoHMCcXOkIeHuE [BETKOBBIX
pacTeHUi.

OcHOBHBIE 3Tambl IBOJIOIUU >KHUBOTHOTO MHpa. OCHOBHBIE apoMOp(o3bI
KUBOTHBIX. Bennckas dayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBbie XOp/10BbIE KUBOTHBIE. JKU3Hb B BOAE. DBOJIIOLUS MO3BOHOYHBIX.
[Ipoucxoxaenne ampuobuii u pentwinil. [lpoucxoxaeHue MIEKOMUTAIONUX U
nturl. [lpunnun xmoueBoro apomopdosa. OcBoeHHE OECTO3BOHOYHBIMU H
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

PazButne xu3HM Ha 3emie MO 3paM U MEPHOJAM: apXeu, MpPOTEpPO30M,
najgeo3oi, Me3030M, KalHO30il. OOmas xapakTepUCTHKa KJIUMara H
reOJIOTHYECKUX MpoueccoB. IlosBieHHME M pacuBeT XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: ero yClIOBUS U BIMSHUE HA Ta30BbIi COCTaB aTMOC(hepHI.

MaccoBble BBIMUpPaHUSI — 3KOJIOTHYECKUE KPU3UCHI mponuioro. [Ipuunnsl n
CJIEJCTBUSI MACCOBBIX BbIMUpaHUW. COBPEMEHHBIN SKOJOTUYECKUN KPHU3HC, €ro
ocobenHoctu. [Ipobnema coxpanenus 6uopazHoodpaszus Ha 3emIie.

CoBpemeHHas cucTeMa OpraHudeckoro Mupa. [lpuHnmnel knaccudukauu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

JdeMoHcTpauuu

[Toptpetsl: ®@. Penu, JI. Cnannanuanu, JI. [Tacrep, U. 1. Meununkos, A. .
Omnapun, J[x. Xonzeitn, I'. Mémnep, C. Muep, I'. FOpu.

Ta6muier u cxembl: «Cxema onbita @. Penny, «Cxema omnbita JI. IlacTepa mo
M3YUYCHHIO CaMO3apOoXKIeHus Xu3Hm», «Cxema omsita C. Mumnepa, I'. Opm»,
«JTanbl  HEOPTaHMYECKOW  HBOMIOIUNY»,  «['€OXpoHONOrMYecKas  IIKalay,
«HayvanbHble 3Tanbl OpraHUYecKoi »BoIONHNNY, «CxeMa 00pa3oBaHUsI 3yKApUOT
nyTéM cumOuorenesa», «CHcTeMa KUBOM NpHpoaby, «CTpoeHue BUpPYyCay,
«Apomopo3el  pactenui», «Punnoure», «OTHOKIETOYHBIE BOJOPOCIN,
«MHoroxkserounsle Bogopocin», «Mxwu», «llamoporHukm», «l'oocemeHHbIe
pacteHusn», «OpraHbl LBETKOBBIX pacTeHHI», «(CxeMa pa3BUTHUS KUBOTHOTO
Mupa», «Apomopdo3bl KUBOTHBIX», «lIpocteitmmey, «KuIeuHONOIOCTHBIEY,
«IInockue  4epBm», «UneHuctoHorme», «PvIOB»Y,  «3eMHOBOJHBICY,



«IIpecmbikaromuecs», «lltnne», «Miekonuraromme», «Pa3Butue XKu3Hu B
apXeucKom ape», «Pa3BuTHE )KU3HA B NPOTEPO30MCKON 3pe», «Pa3BuTue KU3HU B
MaJIe030MCKOMN 3pe», «Pa3BuTHE KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B
KailHO30M KO 3pe», « COBpEMEHHAasi CUCTEMa OPraHUYECKOTO MUPay.

OO6opynoBanue: TrepOapuud paCTEHHl pPAa3IUYHBIX OTIEIOB, KOJUICKIIHUH
HAaCEKOMBIX, BJIaKHbIE IIpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUN
UTJIOKOKHMX, CKEJIETbl TII03BOHOYHBIX JKMBOTHBIX, Yyyela IMTHI U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEN, IMOJE3HBIX HMCKOMAEMbIX, MYJSKU OpPraHUYECKHUX
OCTaTKOB OPTaHU3MOB.

Bupryanbnaa  sa0oparopHas  padora «MoaenupoBaHHE — OIIBITOB
Munepa—tOpu 1o u3yueHno aOMOreHHOT0 CHUHTE3a OPraHUYEeCKUX COeTMHEHUH B
NEePBUYHOM aTMochepey.

JlabopaTtopnass pabGora «/I3yyeHue W ONMCAaHHWE MCKOIAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnyeckas pabGora «M3yueHue OCOOEHHOCTEH CTPOEHHSA paCTEHUU
Pa3HBIX OTAEJIOBY.

IIpakTnyeckas padora «/3yueHue ocCOOEHHOCTEN CTPOEHHUS MO3BOHOYHBIX
YKABOTHBIX).

Tema S. IIpoucxoxaeHue 4yeJ10BeKa — AHTPONOreHe3

Pazniensl u 3a1aun anTponosioruu. MeTo1bl aHTPOIIOJIOTUH.

CraHoBii€HUE TPEICTABICHUN O MPOUCXOXKICHUU YeJNOBEKA. Penuruosneie
BO33peHus. COBpEMEHHbBIE HAYYHBIE TEOPHH.

CxoncTBO yenoBeka ¢ KUBOTHBIMU. CHCTEMATHYECKOE MTOJIOKEHHUE YEIIOBEKA.
CBuzeTenbcTBa  CXOJCTBA  4YEJIOBEKAa €  JKMBOTHBIMH:  CPaBHUTEJIBHO-
MOP(OJIOTHUECKHE, AMOPHOJIOTHIECKHUE, (hU31M0I0r0-OMOXUMHUYECKHE,
noBesieHueckue. OTanyus 4eaoBeKa OT KUBOTHBIX. [IpAMOX0XKIEHHE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE IOJOBHOTO MO3ra U BTOPOM CUTHAIBHOWU
CUCTEMBI.

JBrxymue cuibl (pakTopsl) aHTPONOreHe3a: OUOIOrHYeCcKre, COLUaIbHBIE.
CooTHolieHne OMOJOTUYECKUX U COLUANIbHBIX (PaKTOPOB B aHTPOIIOT'€HESE.

OcHOBHBIE CTaguu aHTpoONoOreHe3a. PaHHuE ueaoBeKOOOpa3HbIE OOE3bsIHBI
(IPOKOHCYJIBI) U PaHHUE MOHTUIBI — OOIIHE MPEIKH YeJIOBEKOOOPa3HbIX 00€3bsH U
JMo1e. ABCTPAIONUTEKN — JBYHOTHE MPEIKH JHOJIeH. YenoBeK ymenblid, IEPBbIE
W3TOTOBJIEHUS OpyauM TpyzAa. YeloBek NMpsAMOXOIAIIMNA U NEPBBIA BBIXOJ JIIOJEH
3a  mpenensl  Adpuku. YemoBek remenvOeprckuii  — 00mUNA  TIPENOK
HEaHJIepTaJIbCKOr0 YeJIOBEKa M YEJIOBEKAa pa3yMHOro. YeloBeK HeaHAEPTAIbCKUM
KaK BHUJ JIFOJEH XOJIOOAHOTO KiIMMara. YemoBeK pa3yMHbIM COBPEMEHHOrO THIIA,
JIEHUCOBCKHI 4YEJIOBEK, OCBOEHME KOHTUHEHTOB 3a mpenenamMu AQpuku.
[TasieoreneTrka u MaJiecOreHOMUKA.



DBOJIIOLMST COBPEMEHHOTO ueioBeKa. EcTecTBEHHBIM OTOOpP B MOMYJISLIMSIX
yenoBeka. MyTalMoHHbBIM Tpouiecc M noauMopdusm. llomynasiumoHHbIE BOJIHBI,
nperid renoB, murpanus U «3G(eKT ocHOBATEN» B MOIMYJSILHIX COBPEMEHHOTO
YeJI0BEKA.

Yenoseueckne pacel. [lomaTe o pace. bonbmme pacel: eBponeougHas
(eBpasmiickasi),  aBCTpajio-HETpouJHAas  (dPKBaTOpUaibHAsl),  MOHTOJIOWHAS
(a3maTcko-amepuKaHckas). Bpemss u myTh paccesieHHsl 4YeJOBEKa IO IUIAHETE.
EnuncTBo  dyenmoBeueckux — pac. HaydHass  HECOCTOATENBHOCTH — pacu3Ma.
[IprucnocoONEeHHOCTh YeNoBEKa K pa3HbIM YCIOBHUSIM OKpPYXAlOLIEH Cpeibl.
Brnusaue reorpaduueckoit cpeapl W apeiida TeHOB HA MOPQOJIOTUIO U
(U3HOJIOTHIO YeTTOBEKa.

MexaucuuiuinHapHbie  MeToAbl B ¢u3udeckod  (OMOIOTHYECKOM)
aHTPOMNOJIOTMHM.  DBOJIOLMOHHAA  AHTPOIOJIOTHUS U NaJEOaHTPOINOJIOTHUs
YEJIOBEUECKUX MOMYJsUMiA. brocolnuaibHble UCCIEeI0BaHUs MPUPOJbI YEIOBEKA.
HccnenoBanue KOBOMIOLMHA OMOJIOTHYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JdeMoHcTpauuu

[Toprpetsr: Y. lapBuH, JI. JIuku, 4. f. Porunckui, M. M. I'epacumos.

Tabmuupl u cxeMbl: «MeToIbl aHTPOIOJIOTUNY, «I 0JIOBHOM MO3T YE€IOBEKaY,
«YenoBexooOpa3Hbie 00€3bsHBI, «CKEJIeT YeIOoBeKa W CKEJIeT UIMMITaH3e»,
«PynMMEHTHI U aTaBU3MBbDY, «/[BHXKYIIME CHUIIBI AHTPOIIOT€HE3a», « DBOIIOLIMOHHOE
JIPEBO  YENOBEKa», «ABCTpajlonutTek», «YemoBek  ymenbiid», «YemoBek
MPAMOXOIAIININY, «JleHncoBckuil yenoBek» «Heannepranbup», « KpoMaHbOHIBDY,
«ITpenku uenoBekay, «ITaIbl IBOJTIOIUN YETOBEKa», «Pachl 4eIOBEKaY.

O6opynoBanue: MyJSKM  OKaMEHENOCTeH, NpPeIMETOB MaTepHalbHOU
KyJIbTYpbl TpPEAKOB 4YeloBeKa, penpoaykuuu (pororpaduu) KapTuH ¢
MUDOTOTHIECKUMH W OMOJNEHCKUMHU CIOKETaAaMU TPOUCXOXKICHUS YeIIOBEKa,
¢doTtorpaduu HaxX0JOK HCKOIIAEMBbIX OCTATKOB UEJIOBEKA, CKEJIET YeIOBEKa, MOJIEIIb
yeperna 4YeJoBE€Ka M 4epena IIMMIIAH3€, MOJENb KHCTH 4YeJOBE€Ka U KHUCTH
HIMMIIaH3€, MOJENIH TOPCaA MPEAKOB YEJIOBEKA.

Jlabopatopnas pabGora «J/I3yueHue OCOOEHHOCTEW CTPOEHHS CKEJeTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXO0KICHUEM.

IIpakTHuyeckas padora «/3yueHne SKOJIOrMYECKUX aJanTaluid YEITOBEKay.

Tema 6. Jkojioruss — Hayka O B3aHMOOTHOUICHUSIX OPraHM3MOB H
HAJ0PraHM3MEHHbIX CHCTEM ¢ OKpY Kawollei cpenoii

3apokIeHHe U pa3BUTHE 3KoJorud B Tpyaax A. I'ymbonbara, K. @. Pynse,

H. A. Cesepuosa, J. I'ekkens, A. Tencau, B. H. Cykauesa. Paznensl u 3amaun
sKoJIoruU. CBsI3b IKOJIOTHH C IPYyTUMU HayKaMH.



Meroabl sxonoruu. IloneBbie HaOmMOAEHUS. DKCIEPUMEHTHI B SKOJOTHU:
npupoAHble W J1abopatopHble. MonenupoBaHre B 3SKOJOTMUA. MOHHUTOPHUHT
OKpY’KaroUIel Cpeibl: JIOKAIbHBIN, pETHOHATBHBIN U TJI00aTbHBIH.

3HAaUYE€HHE OKOJOTMYECKMX 3HAHUM U1 4YelOoBeKa. JKOJOTHYECKOe
MHUPOBO33PEHUE KaK OCHOBA CBS3CHU YEJIOBEYECTBA C MpUpoaord. DOpMHUPOBAHUE
HKOJIOTUYECKOMN KyJIbTYpPbl U 3KOJOTHYECKON I'PAMOTHOCTH HACEJICHUSI.

JdeMoHcTpauuu

[Hoptpetsr: A. I'ym6onpar, K. @. Pynse, H. A. CeBepuos, 3. I'ekkens, A.
Tencmu, B. H. Cykaués.

Tabmuupl u cxemsl: «Paznensl sxonorun», «MeToabl skojorum», «Cxema
MOHUTOPHUHTIA OKPYKAKOLIEN CPEIBI.

JlabopaTopHas paborta «3yueHue METOJI0B JKOJIOTUYECKUX
VICCIICIOBAHUIN.

Tema 7. Opranusmsl 4 cpea 0OMTaHUSA

DKoJlIornyeckre (PakTopbl U 3aKOHOMEPHOCTU UX AeicTBuA. Knaccudukanus
HKOJIOTHYECKUX (DaKTOpPOB: abUOTHYECKHE, OMOTHYECKUE, aHTpororeHHbIe. O0mue
3aKOHOMEPHOCTH JeHCTBUS 3Kosorudeckux ¢aktopoB. [IpaBuno munumyma (K.
[npenrens, 0. JInbOux). TonepaHnTHOCTh. DBpUOUOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBI.

Abuotnyeckue ¢akropel. CBeT Kak 3Kkonoruueckuii (axtop. [leiicTBue
Pa3HBIX YYacCTKOB COJIHEUHOI'O CIEKTpa Ha OpraHU3Mbl. JKOJOTMYECKHE T'PYIIIbI
pacTeHHil M >KMBOTHBIX IO OTHOIIEHWIO K cBeTy. CUrHanbHas poJib CBETA.
DOTONEPUOTU3M.

Temmneparypa kak skosnoruyeckuii (akrop. JleiicTBue Temreparypsl Ha
opraHu3Mbl. [IoMKWIIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3MBbL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skomormueckuii (aktop. IlpucmocoOnenust pacTteHud K
noJiiepaHuio BogHoro OanaHca. Knaccugukanus pacTeHHl MO OTHOIICHUIO K
Boze. [IpucnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJJHOTO PEKUMA.

Cpenpl oOWTaHMS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3/YILHAs, MOYBEHHAs,
IyOMHHAsT  MOAINOYBEHHAsl,  BHYTPUOPraHu3MeHHas.  DU3HKO-XUMHUYECKHE
OCOOEHHOCTH Cpel oOuTaHus oOpraHu3MoB. lIpucmocoOiieHuss OpraHu3MOB K
JKU3HU B Pa3HbIX Cpeaax.

buonornueckue puTMbl. BHemiHne u BHyTpeHHHE pUTMbL. CyTOYHBIE U
rofuyHbele puTMbL. [Ipucrnoco0IeHHOCTh OPraHu3MOB K CE30HHBIM HM3MEHEHUSM
YCIIOBHM KU3HU.

Kuznennsie Qopmbl opranusMoB. [loHsiTue o0 KU3HEHHOW (Qopme.
KuzHeHHsie (OPMBI paCTEHUMN: JEPEBBS, KyCTAPHUKH, KYCTAPHUYKH, MHOTOJICTHHE



TpaBbl, OJIHOJETHHE TpaBbl. JKu3HEHHBbIE (OPMBI >KUBOTHBIX: THAPOOMOHTHI,
re0OHOHTBI, a3POOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HMU.

buornueckue (hakTopHI. Buner OMOTHYECKUX B3aNMO/IEICTBUMN:
KOHKYPEHIUSI, XUITHUYECTBO, cMMOMO3 U ero ¢opmsbl. [lapazutusm, kooneparus,
MyTyajiu3M, KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxJieOHMYecTBO). HeTpoduueckue
B3aUMOJICUCTBUS  (Tomuyeckue, (Qopuueckue, (Gdadpudeckue). 3HAUYCHHE
OMOTHYECKHX B3aUMOJCHCTBUI /i CyIIECTBOBAaHUS OpPraHU3MOB B Cpene
obutanus. [IpUHIMI KOHKYPEHTHOTO UCKIFOUEHHUS.

JdemoHcTpauuu

Tabmuupel U cxeMbl: «OKosoruyeckue Qaxtoped», «CBETOBOW CIEKTP»,
«OKOJIOTrM4YEeCKHE TPYMIbI )KUBOTHBIX IO OTHOLIEHUIO K CBETY», «TenIoKpOBHbIE
KUBOTHBIE», «XOJIOJHOKPOBHBIE >KUBOTHBIE», «DU3MOJOTHYECKUE aJanTaluu
XKUBOTHBIX», «Cpeapl o0OUTaHUS OpraHu3MoB», «buoIOrHYecKre pPUTMbBDY,
«KusHennele  ¢Gopmbl  pacTeHui», <« KuzHeHHble  QOpPMBI  KHUBOTHBIXY,
«9KocucTEMA IHUPOKOJIMCTBEHHOIO JIeCca», « IKOCHCTEMA XBOMHOrO Jjiecay, «llenun
nuTaHus, «XumHudectBoy, «llapasutusm», «KonkypeHuusy, «CuMouo3»,
«KommeHcanuszm».

OGopynoBanue: repdbapur pacTEHUW UM KUBOTHBIX, MPHUCIIOCOOJICHHBIX K
BIUSHUIO PAa3IUYHBIX 3KOJOTMYECKHX (PaKTOpPOB, TIepOapuu CBETOJIOOUBBIX,
TEHEIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHM, CBETOJIOOUBBIC, TEHEIIOOUBHIE U
TEHEBBIHOC/IMBBIE KOMHATHbIE pAacTE€HUs, repO0apuu U KOJUIEKLIMH TEIUIOI0OUBBIX,
3MMOCTOMKHUX, MOPO30yCTOMYUBBIX pACTEHUM, yyuena NTHIl U 3BepeH, repbdapuu
pacTeHuil, OTHOCSIMXCA K rurpopuram, kcepopuraMm, me3o(puTaM, KOMHATHBIE
pacTeHusl JaHHBIX PYMNI, KOJUIEKIHMH XUBOTHBIX, OOUTAIOMIMX B Pa3HbIX Cpelax,
repbapun U KOJJIEKUMH PpACTEeHMM U IKUBOTHBIX, OOJIaJalOUIMX YepTamH
IPUCIIOCOOTIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCIIOBUH >KM3HHM, repOapuu H
KOJUIEKIIUM PACTEHUN M >KMBOTHBIX PA3JIMYHBIX >KU3HEHHBIX (HOPM, KOJJIEKIIMH
YKUBOTHBIX, YYACTBYIOIIMX B PA3JIMYHBIX OMOTUYECKUX B3aUMOJECHCTBUSAX.

JladopaTopHasi paGora «BpIABICHHE MPUCIIOCOOICHUN OpPraHU3MOB K
BIIMSTHUIO CBETAY.

JlaGopaTtopnass pabGora «BpisgBieHHE MPUCIIOCOOIEHUM OPraHu3MoOB K
BIIUSIHUIO TEMIIEPATYPbI».

JlabopaTopnasi paGora «AHATOMUYECKHME OCOOCHHOCTH pACTEHUU U3
Pa3HbIX MECT OOUTAHUS.

Tema 8. Ikos10rusi BUJA0B U NOMYJISALM A

DKOJIOTUYECKHE  XapaKTePUCTUKH  MOIMYJISIUU. [lonynsauusa  Kak
ounonornyeckas cucrema. Poinb HEOJHOPOAHOCTH cpeabl, GU3HNUECKUX OapbepoB U
0COOEHHOCTEN OMOJIOTMU BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPHI
nonyjsauuid. OCHOBHBIE TOKa3aTeau NOMYJSLUU: YHUCIEHHOCTh, IIJIOTHOCTD,



BO3pacTHasi M TIOJIOBasi CTPYKTypa, POXAAEMOCTb, MPUPOCT, TEMII POCTAa,
CMEPTHOCTb, MUTPALIUSL.

Dkosoruyeckass CTpykrypa nomyisiuud. OLeHKa YHMCICHHOCTH MOMYJISIUU.
JluHaMuKa TONYJIANUMA W €€ peryisius. BHOTHYECKUH MOTEHIUAA HOMYJIAIHH.
MopenupoBaHue TMHAMUKH NOMYJIANUU. KpHuBble pocTa YHCIEHHOCTH TOMYJIALINH.
KpuBbie BbDKMBaHMS. Peryisiius 4YWCIEHHOCTH TMOMYJSIUNA: pojib (DAKTOPOB,
3aBUCAIINX U HE 3aBUCSIIUX OT IUNIOTHOCTU. DKOJIOTUYECKHUE CTPATETUH BUIOB (T- U
K-ctparerun).

[Tonsarue o0 skoyormyeckoi Huiie Buaa. Mecroobutanue. MHoromepHas
Mozenb 3Kosiorndeckon HumM Jx.M. XarumHcoHa. Pa3mepbl 3KONIOrMYECKOU
Hui. [loTeHnManbHas U peaau3oBaHHAs HUIIIM.

Bun xak cucrema nomynsiuuid. Apeansl BUIOB. Buabsl M UX KU3HEHHbBIE
CTpaTeruu. JKOJOTMYECKUE SKBUBATICHTHI.

3aKOHOMEpPHOCTM TIOBEJAEHUS W MUrpaluid >KUBOTHBIX. buoiormueckue
WHBA3UU Uy KEPOJHBIX BUJIOB.

JdeMoHcTpanun

[Toptper: k. . XaTuuHCOH.

Tabmuubl W CcXeMbl: «ODKOJOTHYECKUE XAPAKTEPUCTHUKU  TOIMYJISIIUN,
«IIpocTpaHcTBEeHHasi  CTpyKTypa nonyasanuun», «Bo3pacTHble  nupaMuibl
nonyasanun», «CKOpPOCTh  3acelieHUsT TMOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzMamMmny, «Mojeinb 3kosiorndeckor Humu [x. M. XaTunHcoHay.

O6opynoBaHue: repdbapuu pacCTeHHM, KOJIJIEKITUU JKUBOTHBIX.

JladbopaTtopHasi pabora  «lIpucmocoGieHus ceMssH  pacTeHUH K
PaCCENICHUIOY.

Tema 9. DkoJiorusi coo01IeCTB. IKOJIOTHYECKHE CUCTEMbI.

CooOmectBa opraHu3MoB. buoneHoz u ero crpykrypa. Cszu Mexnay
OpraHu3Mamu B OHOIIEHO3E.

Dkocucrema kak oTkpbiTasg cucteMa (A. k. Tencnaum). OyHKIMOHAIbHBIC
OJIOKM OpraHu3MOB B DKOCHUCTEME: MPOAYIEHTbI, KOHCYMEHTHI, PEIYLICHTHI.
Tpoduueckne ypoBHu. Tpoduueckne nenu U cetd. AOUMOTHUECKHE OJIOKU
skocucTeM. [1ouBbI M Wbl B 3KkOcHCcTEMax. KpyroBopoT BEIIECTB M MOTOK 3HEPTUU
B OKOCHCTEME.

OcHOBHBIE  TMOKa3zaTelIM  HAKOCHUCTEMBI. buomMacca W HpOayKIHS.
DKOJIOTHYECKHE MUPAMUJIbI YUCEN, OMOMACChl U YHEPTHUHU.

Hunamurxa sxocucmem. Kamacmpoghuueckue nepecmpotiku. Duykmyayuu.
HamnpapiieHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKileccuu. llepBuuHbIE U
BTOPUYHBIE CYKIECCUM W UX TMPUYUHBL. AHTPONOTr€HHbIE BO3JCHCTBUS HaA
cykueccuu. KnumakcHoe cooOiectBo. bropasznoobdpasue u noaHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOMYHUBOCTU COOOIIIECTB.



[IpupoaHbIE SKOCUCTEMBL. DKOCucmembl 03€p u pek. DKocucmemvl MoOpetl u

OKeano8. Ixocucmemvl MYHOP, 1€CO8, Cmenel, nyCmbitb.

AHTpOIIOT€HHBIE 3KOCUCTEMBI. Arposkocuctema. ArponeHos. Paznuuus
MEKly aHTPOIIOT€HHBIMH U MPUPOAHBIMU SKOCUCTEMAMHU.

Ypboskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOo3kocucteM. [opopackas
bnopa u ¢ayna. CuHaHTpomuzalus Tropojickoil ¢ayHbel. buomorudeckoe u
XO035ICTBEHHOE 3HAYEHUE arpPOIKOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aUMOJICHCTBUN OPraHU3MOB B
skocuctemax. Ponb kackaonozo 3ghghexma u 6uU008-30upuxamopos (Kiouesvix
6U008) 6 yHKkyuonuposanuu sxocucmem. IlepeHOC FHEPTUU U BEUIECTB MEKIY
CMEXHBIMU SKOCHUCTEMaMH. Y CTOWUHUBOCTh OPTraHU3MOB, MOMYJIAIMN U YKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M AaHTPOIOTE€HHBIX BO3JICHCTBUH.

Mexanuzmuol 8030eticmaus 3aepA3HeHUll  PA3HbIX munoe Ha
cyOOp2aHU3IMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSX,
OCHOBbI ~ IKOJI02UHECKO20  HOPMUPOBAHUSL  AHMPONO2EHHO20  8030€lCMBUSL.
MeTo10J10TUs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIMOT€HHBIX SKOCUCTEM.

JdemMoHcTpanun
[Toptpert: A. JIxx. Tencnu.
Tabmumet  u cxembl:  «CTpykTypa  OuOlleHO3a»,  «DKOcHCTeMa

HIUPOKOJIMCTBEHHOIO Jiecay, «DKOCUCTeMa XBOMHOrO Jiecay, «OyHKIIMOHAIbHBIC
TPYIIBEl OPTaHU3MOB B JKOcHCTEME», «KpyroBopoT BEMIECTB B IKOCHCTEME»,
«lenu nutanus (nmacrOumIHas, AETPUTHAS)», « IKOJOTUYECKAs TUPAMUIA YUCED),
«Jkonoruyeckas nupamuga OMOMacch», «IKOJOTUYECKAs] MUPAMHIa SHEPTUNY,
«O0pazoBanue 0osotay, «llepBuunas cykieccus», «BoccranoBieHue jieca mocie
noxapa», «9KOCHCTEMa 03€pa», «ArporeHo3», «KpyroBopor BEHIECTB M IMOTOK
SHEPIUM B arpoiieHo3ey, «[Ipumepsl ypObosKocUCTEM.

O6opynoBanue: repdapun pacTeHUM, KOJJISKIIUH HACEKOMBIX, Uydesa IITHI] 1
3Bepeil, repbapuu KyJbTypHBIX U JUKOPACTYIINX PACTEHUM, aKBapUyM KaK MOJIEINb
HKOCHUCTEMBI.

IIpakTuuyeckas padora «3ydeHue u onrucanue ypoosIKOCUCTEMBI.

Jlaboparopnasi paGora «M3yueHue pazHOOOpa3usi MEIKHX [MOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCHCTEMAX).

IKcKypeusi «DKCKypcHsl B THIIMYHBIN OuoreoreHo3 (B AyOpaBy, Oepe3HsK,
CJIbHUK, Ha CYXOJI0JbHBIA UM TOMMEHHBIN JTyT, 03€p0, O0JIOTO)».

IKCKYpcHsl «IKCKYpCHsl B arpOdKOCHCTEMY (Ha TMOJie WIM B TEIUIMYHOE
XO03SIUCTBO)».

Tema 10. Bbuocdepa — rinodaapHast IKOCHCTEMA

buochepa — oOmierianerapHas o0osiouka 3eMilH, TAE CYIIECTBYET WU
CyllleCTBOBaJia XM3Hb. Pa3ButHe npeacrabieHuii o ouocdepe B Tpynax 3. 3rocca.



Vuenne B. U. Bepuazackoro o 6uochepe. Obmactu Gruocdepsl u e€ cocras. Kusoe

BelecTBO Ouocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cymiecTBOBaHus Omocdepsl. OcodeHHOCTH Onochepsl Kak
rio0abHON PKOCUCTeMBI. J[MHamMudeckoe paBHOBecue B ouochepe. KpyroopoTst
BEIIECTB U OMOT€OXMMHUYECKUE LUKIBI (Yriepoaa, a3oTa). PUTMHUYHOCTE sIBIIEHUMN
B Ouocdepe.

3onanbHOCTh OuoOchepnl. [lonstue o Ouome. OCHOBHBIE OUOMBI CYIIM:
TYHJpa, XBOIHBIE JI€Ca, CMEIIAHHBIE U IIMPOKOJIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBHIHU, TPOMTUYECKHUE JIeca, BBICOKOTOphs. KiumaT, pacTUTENbHBIA U dKUBOTHBIM
MUp OMOMOB CYIIIH.

CrpykTypa U PyHKIHUS )KMBBIX CUCTEM, OIIEHKA UX PECYPCHOI0 MOTEHIINANA U
ouochepHbIx QyHKINHN.

JdemoHcTpanuu

[Toptpetsi: B. 1. Bepnaackuii, 3. 31occ.

Tabmuubl u cxemsl: «l'eocheprr 3emnn», «KpyroBopoT a3ora B mpHpOIE»,
«KpyroBopoT yriepona B mpupojie», «KpyroBopoT KHCIOpOAa B MPHUPOJIEY,
«KpyroBopoT Boasl B mpupojae», «OCHOBHBIE OMOMBI Cymmy, «Kmumatudeckue
nosica 3emnn», «TyHnapa», «Taira», «CMmemanubiid jecy, «IIIupoKoJIMCTBEHHBIN
aecy, «Crenby, «CaBanHay, «[lycTeiasay, « Tponudyeckuit jgecy.

O6opynoBanwue: repbapuu pacTeHUN pa3HbIX OMOMOB, KOJIJICKIIUH KUBOTHBIX.

Tema 11. YestoBek u OKpykaOIas cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX TpUYMHBL. Bo3neiicTBue uyenoBeka Ha
ouochepy. 3arpssHeHure Bo3AyIIHOW cpeabl. OxpaHa Bo3Ayxa. 3arpsi3HEHUE
BOJAHON cpeabl. OxpaHa BOAHBIX pecypcoB. Paspymenue mnouBbsl. OxpaHa
MOYBEHHBIX pecypcoB. I3MeHeHune KimmMara.

AHTpONOreHHOE BO3JEHCTBUE HA PACTUTENBHBIN M KUBOTHBIN Mup. OxpaHa
pPacTUTENIBHOTO M XUBOTHOrO MHpa. OCHOBHbIE NPUHLUIIBI OXPaHbl MPUPOBIL.
Kpacaeie xuHuru. Ocobo oxpansemble mnpupoansie Tepputropuu (OOIIT).
borannyeckue cajpl ¥ 300JI0TMYECKUE TTAPKU.

OCHOBHBIC TPUHIMUIIBI YCTOMYMBOTO Pa3BUTHUS YEJIIOBEUECTBA U IPUPOIBIL.
PanvonanpHO€ ~ MPUPONOMOJIB30BAaHUE W COXpaHEHUE  OMOJOTUYECKOTO
pazHooOpasus 3emuu. OOIME 3aKOHOMEPHOCTH TJIOOATBHBIX HKOJOTHUYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3HCa U €r0 BEPOSATHBIE MOCIEACTBUS.

Pa3zBuTne METONOB MOHHUTOPUHIA PAa3BUTHSl OMACHBIX TEXHOTEHHBIX
nporeccoB. Cucmemmuvie ucciedosanus nepexooa K pecypcocbepezaroujeri u
KOHKYPEHMOCNnocoOHotl anepeemuke. buonoeuueckoe pasnoobpasue u 6uopecypchoi.
Hayuonanvuvie ungopmayuonnvie cucmemsl, obecneyugarouue 00Cmyn K
uHgopmayuu no COCMOSHUIO OMOenbHbIX 6Uu008 u 3Ikocucmem. OcHosbl



IKOpeaduIumayuu  dKocucmem u cnocobog 00pvbbbl ¢ OUONOBPEIHCOECHUAMU.
Pexoncmpykyus mopckux u HazemHwbIX d9KOCUCTEM.

JdeMoHcTpauuu

Tabmuubr w  cxembl:  «3arps3HeHue  atMocdepbl»,  «3arps3HeHUe
runpocdepbl», «3arpsizHeHue TouBb», «llapHukoBwiii  3ddexkT», «Ocobo
OXpaHsieMble MPUPOJIHBIE TEPPUTOPUNY, «MOAENN YyIPABISIEMOTO MUPAY.
O6opynoBanue: ¢GoTtorpaguu OXpaHsSEMbIX pPACTEHHM M KUBOTHBIX KpacHoi
kHuru Poccutickoit @enepanuu, KpacHoil KHUTH pernoHa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O
BHUOJIOI'MN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDI

®I'OC COO ycraHnaBiauBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOEHUS
OOy4arolMMHUCs TMpPOrpamMM CcpeAaHero obmero o0pa3oBaHUS: JIMYHOCTHBIE,
METaINPEAMETHBIE U ITPEIMETHBIE.

B cTpyKkType TUYHOCTHBIX pE3yIbTaTOB OCBOEHHUS MPOTPaMMBbI MO OMOJIOTHH
BBIICJIEHBI CIEAYIOIINE COCTABISIOLIME: OCO3HAHUE OOYYaIOIMMUCA POCCUMCKOU
IrPaKIAHCKON UACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOOIIpPENENCHUI0, Haiuyue Momusayuu K OOydeHHMIO  OHOJIOTHH,
yeneHanpaeieHHoe passumue BHYTPEHHUX YOEKIEHUW JUYHOCTH HAa OCHOBE
KJIFOUEBBIX I[EHHOCTEM M HMCTOPUYECKUX TPATULUNA Pa3BUTHS OMOJIOTHUYECKOIrO
3HAHMS, 20MMOBHOCMb U CHOCOOHOCMb O0YYAIOIIMXCA PYKOBOJICTBOBATHCS B CBOEH
JEATEIIbHOCTH ILIEHHOCTHO-CMBICIIOBBIMA  YCTAaHOBKAaMHM, IPUCYLIUMU CHCTEME
OMOJIOTMYECKOT0  OOpa3OBaHUS, Haauuue  NPABOCO3HAHUSA  DKOJIOTUUYECKOU
KYJBTYPBbI, CHOCOOHOCMU CMA8UMb €T U CTPOUTH )KU3HEHHBIE TJIaHBbI.

JIMYHOCTHBIE PE3yibTAThl OCBOEHUS MPOrPaMMBbI 110 OUOJIOIMU JOCTUTAKOTCS
B CIMHCTBE YYEOHOW U BOCIMTATEIHbHON JI€ATEbHOCTH B COOTBETCTBUU C
TPAJULMOHHBIMA POCCUMCKUMU COLIMOKYJIbTYPHBIMH, HCTOPUYECKUMH U JYyXOBHO-
HPAaBCTBEHHBIMU LIEHHOCTSIMH, NPUHATHIMU B OOILIECTBE MpPaBHJIAMHU M HOPMaMH
MOBEJIEHUSI U CIOCOOCTBYIOT TpOIlecCaM CAaMOIMO3HAHUs, CAMOBOCHUTAHUS MU
CaMOpAa3BUTHUS, DPA3BUTHUS BHYTPEHHEW IIO3ULMMU JIMYHOCTH, MATPUOTU3MA U
YBAXKEHUS K 3aKOHY U MPABOMNOPANKY, YEJIIOBEKY TPYJa M CTapUIEMY IOKOJICHHUIO,
B3aMMHOI0 YBA)KE€HHUS, OEPEKHOr0 OTHOLIEHUS K KYyJbTYPHOMY HACJHEAHIO H
TPaJULMsM MHOTOHAMOHAIBHOTO Hapojaa Poccuiickonn ®enepauuu, Opupoae u
OKPY KaIOIIEH CpeIe.

JIMuHOCTHBIE pe3yJbTaThl OCBOEHHUS YyueOHoro mnpeamera «buonorus»
JOJKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH 00YyYaIOIUXCsl PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW MO3WIIUEH JIUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTalMi, TO3UTHUBHBIX BHYTPEHHHX  YOE€XJEHHI, COOTBETCTBYIOIIMX
TPaJIUIMOHHBIM IEHHOCTSAM POCCHUHUCKOro OOIIECTBAa, PAaCUIMPEHUE KUZHEHHOTO
OIBITA U OMbBITA AEATEIBHOCTH B IIPOLIECCE PEAIU3ALUA OCHOBHBIX HAIPABICHUN
BOCIIUTATEJIbHOMN JAEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpasKIaHCKOr0 BOCIIUTAHUA:

c(OPMHUPOBAHHOCTH TPAXKTAHCKOHN MO3UIIMH 00YYarOIIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUKCKOTO OOIIECTBA;

OCO3HaHME CBOMX KOHCTUTYLHOHHBIX IpaB MU OOS3aHHOCTEH, yBaXKEHUE
3aKOHA U MPaBOIOPAIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOW JIESITEIbHOCTH TIPU CO3JaHUU
y4EOHBIX MPOEKTOB, PEUICHUH YUYEOHBIX M MO3HABATENIHHBIX 3a/a4, BBIMOJHEHUU
OMOJIOrMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUI0 K
SBJIEHUSAM COBPEMEHHOM HKU3HHU U OOBACHATE €€;

YMEHUE yYHUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKIACHUSIMU, KyJIbTYPHBIMHU IIEHHOCTSMHU U
COLIMAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IMPOLECCE COBMECTHOTO BBIIOJIHEHUS
y4eOHBIX, TO3HABATEIbHBIX W UCCIEAOBATEIbCKUX 3a7ad, YBaKUTEIbHOTO
OTHOILIGHHS K MHEHUIO OIIMOHEHTOB NPH OOCYXIEHUU CIOPHBIX BOMPOCOB
OMOJOTUYECKOTO COICPKAHUS;

TOTOBHOCTH K T'YMaHHUTAPHOM ¥ BOJIOHTEPCKOM IEITEIBHOCTH;

2) IaTPUOTHUYECKOI0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU WUJICHTUYHOCTH,
MaTPUOTU3Ma, YBAXKEHUS K CBOEMY HApPOJy, YYyBCTBA OTBETCTBEHHOCTU IIE€pE.
PonuHou, ropmoctu 3a CBOM Kpad, CBOO PoauHy, CBOM S3BIK W KYJBTYDPY,
MPOIIOE ¥ HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOIIIEHUE K MPUPOJTHOMY HACIIEAUIO U TAMSATHUKAM TPUPO/IBI,
JOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLIEHHWBATh BKJIAJ POCCHHUCKMX YYEHBIX B CTAHOBJEHHE U

pa3BuTHE OWOJOTWMH, TOHWUMAaHUS 3HAYCHHUS OWOJOTMU B TO3HAHWHM 3aKOHOB
MPUPOIBI, B dKU3HU YEIOBEKA U COBPEMEHHOIO 00IIECTBa;

uieiinas yOeKIEHHOCTh, FOTOBHOCThL K CIyKeHHMI0 M 3amure OTedecTsa,
OTBETCTBEHHOCTbH 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHHUE NYXOBHBIX [IEHHOCTEN POCCUICKOT0 HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHWBATh CUTYallMI0 W MPUHHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJIUTEIISIM, CO3IaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATUS LIEHHOCTEH CEMEMHOW J>KM3HM B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOUas ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTa, TPYJa, OOIIECTBEHHBIX OTHOIICHUI;

HOHMMAaHHUE SMOLIMOHAIBLHOIO BO3AEHCTBUS KHUBOM IPUPOJIBI M €€ IIEHHOCTH;



TOTOBHOCTh K CaMOBBIP@XEHHUIO B Pa3HBIX BHJIaX HMCKYCCTBa, CTPEMIICHUE
MPOSIBIISATH KAYECTBA TBOPUECKOM JIMUHOCTH;

5) ¢usnuyeckoro BocnuTaHusA, GOPMHPOBAHMS KYJbTYPbI 30POBbSI H
IMOIMOHAJILHOIO 0JIAronoJyuns:

NOHMMAaHWE U pealn3alus 3J0pOBOro M 0Oe3omacHOro o0pasza KU3HU
(3mopoBoe  TUTaHWE, COOJIOJICHHE TUTMEHWYECKUX TPaBUI U HOPM,
cOAlaHCUPOBAHHBIM pEXUM 3aHIATHH U OTAbIXa, peryisipHas ¢usndeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETCHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PM3UUECKOMY U IICUXUYECKOMY 3/10POBBIO;

NOHMMAHWE 1EHHOCTH TNPaBUJ HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOIINUX 3TOPOBBIO U KU3HU JIIO/ICH;

OCO3HaHHWE TOCHEJACTBUNA W HEMPUSATUS BPEAHBIX MPHUBBIUEK (yNOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIUTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHHUE LIEHHOCTU MacTEPCTBa, TPYA0IO0HE;

TOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJOTMYECKOW U COUUAIBHOMU
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMHUPOBATh, MJIAHUPOBATh U CAMOCTOSITEIIHHO
BBITIOJTHATh TaKyIO JEATEIbHOCTD;

UHTEpPEC K pa3iMuHbIM cepaM MpoPecCUOHATBHOU JEATeIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oynymel mnpodeccun W PeaTH30BHIBATH
COOCTBEHHBIC KU3HECHHbIE TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O MU CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3K0JI0rMYEeCKOr0 BOCIIUTAHMS:

IKOJIOTHYECKH I1EJI€CO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
’KH3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHMUSI;

MOBBIIICHUE YPOBHS OKOJOTUYECKOW KYyJIbTYphI: TMPUOOpPETEHUE OIbITa
IJJAHUPOBAHUSI TIOCTYNIKOB W OLUEHKM HUX BO3MOXHBIX IOCHEACTBUM IS
OKPY’KAIOIIEN CPEBI;

OCO3HaHMWE TI00aTBLHOTO XapaKTepa IKOJOTHYECKUX MPOOJIeM U TMyTeH uxX
pElIeHUS;

CIIOCOOHOCTh HMCIIOJI30BaTh MPUOOpETaeMble MPU U3YyUYCHUU OUOJIOTUHU
3HaHUS W YyMEHUS TIpU pelieHuu NPoOJeM, CBS3aHHBIX C pallMOHAJIBHBIM
MPUPOJIONIOIb30BaHUEM  (COOJIOJICHUME  MpaBWJl  TOBEICHHS B MPHUPOJE,
HalpaBJICHHBIX HAa COXPAaHEHHWE pPABHOBECHUS B SKOCHCTEMAax, OXpaHy BHJIOB,
aKOocHUCTEeM, Orocdepsl);

AKTUBHOE HEOPUATHE JICUCTBUM, TMPHUHOCAIIUX BPEI  OKPYXKaroIIEeH
OPUPOIHON cpeie, YMEHHE IPOrHO3UPOBATh HEOJArOMpUATHBIE JKOJIOTUYECKUE
MOCJIEACTBUS MPENPUHUMAEMBIX IEUCTBUM U MPEIOTBPAIIATh UX;



HaJU4YUe Pa3BUTOrO SKOJIOTHYECKOTO MBIIIJIECHUS, YKOJOTUUECKON KYJIbTYPHI,
OIIbITA NESATEILHOCTH DKOJIOTHYECKON HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCS MMM B IO3HABATEJIbHOM, KOMMYHUKATUBHOMW U COLIMAIBLHOM
MPaKTHUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUUECKON ACATEIHHOCTH AKOJOTHYECKOMN
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHOW MPaKTUKW, OCHOBAHHOI'O HA JIUAJIOTE
KYJBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YWTATEIbCKON KYyJIbTYpbl KaK CpEICTBa
B3aUMOJICHCTBUS MEXY JIFOJIbMHU 1 IMO3HAHUS MUPA;

HOHMMAHUE CHOENU(PUKM OHMOJOrMU KaK HAayKd, OCO3HaHHMsS €€ poJd B
GbOpMUPOBAHUM PAIMOHATIBLHOIO HAYYHOTO MBIIIJIEHUS, CO3JIaHUH IIEJIOCTHOTO
MpeACTaBICHUs] 00 OKPYXaIoleM MHUpPE KaK O €JIMHCTBE IPHUPOJIbI, YejOoBEKa U
oOlllecTBa, B IO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEW U pElIeHUuU mpolaeM
COXpaHEHHUS TPUPOJIHOTO PABHOBECHS;

yOESKIEHHOCT B 3HAYMMOCTH OMOJOIMH JUIS COBPEMEHHOM IMBHIM3ALINN:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHUSI MEIMIIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX  pelaTh pPecypcHble  NIPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBa, MTOMCKA MyTEeH BBIXOJIa U3 TII00ATBHBIX SKOJOTHYECKUX MPOOJIeM H
oOecrieueHus1  mepexoja K  yCTOMYMBOMY  Pa3BUTHUIO,  PAlMOHAIBHOMY
UCIIOJIB30BaHUI0 TPUPOJHBIX PECYpCOB M (OPMUPOBAHHMIO HOBBIX CTAHIAPTOB
JKU3HU;

3aMHTEPECOBAHHOCTh, B TIOJYYCHHH OWOJOTHYECKHX 3HAHUW B IEIAX
MOBBIIIICHUS OOIIEeH KyJIbTYyphl, €CTECTBEHHO-HAYyYHOH TI'paMOTHOCTH, Kak
COCTaBHOW 4acTu (YHKIIMOHAIBHOM IpaMOTHOCTH oOywarommxcs, GpopMupyeMon
MIpU U3Y4YEHUU OUOJIOTUH;

MOHUMAHHUE CYUIHOCTH METOJOB MO3HAHUS, UCIOIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh IIOJIydaeMble 3HAHHMS JJIsd aHajiu3a M
OOBSCHEHHMS ABJIEHUH OKPYIKAIOIIEr0 MUPA U IPOUCXOAANIMX B HEM H3MEHEHUM,
yMEHHE JeJaTh OOOCHOBAHHBIC 3aKIIFOUCHUS Ha OCHOBE HAyYHBIX (DAKTOB H
UMEIOITUXCS JJAHHBIX C IEJIBIO MOTYUYCHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITCIBHO HCIIOJb30BaTh OHMOJIOTMYECKHUE 3HAHUS IS
penieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAaHHE IIEHHOCTHM HAYyYHOW JESATEIbHOCTU, TOTOBHOCTH OCYIIECTBIATH
MIPOEKTHYIO M UCCIIEIOBATEIBCKYIO I€SITEIbHOCTh MHIMBUIYAJIbHO U B TPYMIIE;

TOTOBHOCTh W CIIOCOOHOCTh K  HEMPEpPhIBHOMY  OOpa3OBaHUIO U
caM0o0Opa30BaHUIO, K AKTUBHOMY IOJIYYECHHIO HOBBIX 3HAaHUW O OHOJOTUU B
COOTBETCTBUH C KM3HCHHBIMHU MOTPEOHOCTSIMH.



METAIIPEIMETHBIE PE3YJIBTATDHI

MeranpenMeTHble pe3yJbTaThl OCBOCHUSI ydyeOHOro mnpeamera «buomorus»
BKJIFOYAIOT: 3HAYUMBbIC T (HOPMHUPOBAHUS MHUPOBO33PEHUS OOYHAIOITUXCS
MEXAUCIUTUIMHAPHBIE (MEXIPEIMETHbIE) OOIICHAYYHBIE MOHATHS, OTPaKaroIIHNe
IEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHeudUKy METOJOB TO3HAHMS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIus, sIBIICHHUE, MPOIIeCC,
CUCTeMa, Hay4YHbIN (haKT, MPUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsI,
UCCJIeIOBaHME,  HAONIOJICHWE, UW3MEpPEHHUEe, DJKCIEPUMEHT ©  JpyrHe);
yHUBEpCaIbHbIE Yy4ueOHbIE JCUCTBUS (IIO3HABATENbHBIC, KOMMYHHKATHUBHBIE,

pEryJsiTUBHbIE), o0ecreynBaroIue dbopmupoBaHue (GyHKIHOHATBHOM
IPAMOTHOCTM W  COLUMAJIbHOM KOMIIETEHUHMH OOYy4YalOIIMXCA; CHOCOOHOCTH
00yYaromuxcst UCIIOJIb30BaTh OCBOEHHBIE MEXIUCUUIIIIMHAPHBIE,

MHUPOBO33pPEHUYECKHE 3HAHUS W  YHHUBEpPCaJdbHbIE ydeOHBIC JICUCTBUS B
MO3HABATEILHOU U COIMAIIbHOMN MTPaKTHKE.

B pesynpraTe wu3ydeHHss OWOJIOTMM HA YPOBHE CPEAHEro  OOIIEero
oOpazoBanus y oOyyaromerocss OyayT chOpMHUPOBaHbI  IMO3HABATEIIbHBIC
YHUBEpCAJIbHbIC YueOHbIE JEHCTBUS, KOMMYHUKATUBHBIEC YHUBEPCAIIbHBIC YUCOHBIC
NEUCTBUSA, PETYISTUBHBIC yHUBEpPCAIbHBIC YYCOHBIE JCHCTBUSA, COBMECTHAS
JIeSITCILHOCTb.

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHHUS IPOTPAMMBI CPEIHEr0o O0OIIero
00pa3oBaHuUs I0HKHBI OTPAXKaTh:

OBianenue YHHBEpPCAJIbHBIMH yueOHbIMH NMO3HABATEJIbHBIMH
NefiCTBUSIMM:

1) 6a30Bble JJOrMYecKHe AeHCTBUSA:

CaMOCTOSITeIbHO  (popMysIMpoOBaTh W aKTyaJIM3UpOBaTh  IPOOJIEMY,

paccMaTpuBaTh €€ BCECTOPOHHE;

MCIIOJIb30BaTh IPH OCBOEHUHM 3HAHMH IPHUEMBI JIOTMYECKOrO MBIIUICHUS
(amanu3a, cuHTE3a, CpaBHEHUS, KiaccuduKaimu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJIOTUYCCKUX TIOHATHH (BBIACIATh MX XapaKTEepPHbIC MPU3HAKH, YCTaHABIUBATH
CBSI3H C JIPYTUMH TTOHSATHSIMH);

OTIpeNIeNATh IENN NeATeIbHOCTH, 3a/JaBas IapaMeTphl M KPUTEPUU HX
JOCTHKCHHUSI, COOTHOCHUTD PE3YJIbTATHI ACATCIBHOCTH C TTIOCTABICHHBIMHU 1IEIISIMU;

UCIIOJIb30BaTh OMOJIOTUYCCKHUE TOHATHUS JJIsl OOBSICHEHUS (PAaKTOB M SIBICHHUM
’KUBOM TIPUPOJIBI;

CTPOUTH JIOTHYECKUE pacCyXIeHUs (MHIYKTHBHBIC, JCIyKTUBHBIC, II0
aHAJIOTHH), BBIABIATh 3aKOHOMEPHOCTH W TPOTHBOPEYHS B pPaccMaTPHUBAEMBIX
SIBIICHUSIX, (DOPMYIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MIPUMECHSITh CXEMHO-MO/IETLHBIE Cpe/acTBa JUIST MpeACTaBICHUS
CYIIIECTBCHHBIX CBS3CH M OTHOIICHWW B U3y4acMbIX OMOJIOTHUECKHX OOBCKTaX, a



TakK€  MPOTHUBOPEYMH  Pa3HOrO0  pOJa,  BBIABICHHBIX B Pa3IMUHBIX
MH()OPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabaThIBaTh IUIaH PELIEHHs MPOOIEMBI C YIETOM aHAIM3a WMEIOIIUXCS
MaTepUalIbHbIX U1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B ACSATEIBHOCTb, OLICHUBATH COOTBETCTBHUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKHU MOCIEACTBUHN ACSTEIbHOCTH;

KOOPJIMHUPOBAaTh M  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEAJbHOTO,
BUPTYAJILHOTO 1 KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUSI;

pPa3BUBATh KPEATUBHOE MBIIINICHUE TIPH PEIICHUH KU3HEHHBIX MPOOJIEM.

2) 0a3oBbIe HCCIEA0BATENbCKHE NeCTBUS:

BJIQJIETh HABBIKAMU YYEOHO-HCCIIEI0OBATENHCKON U MTPOCKTHON ESITEIHLHOCTH,
HAaBBIKAMHM  pa3penieHusi NpoOJieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOO0B PEUICHUs TPAKTUYECKUX 3aJ1ay, TPUMEHEHHUIO
Pa3IMYHBIX METO/OB MO3HAHMS;

UCIIOJIb30BaTh PA3MYHbIE BUbl JEITEIBHOCTU [0 IOJIYYEHUIO HOBOIO
3HAHMS, €Tr0 HWHTEPHpETalHH, MNPEeoOpa3oBaHUI0 W TPUMEHEHUIO B Yy4eOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YUEOHBIX U COIUATBHBIX TPOEKTOB;

dbopMHUpOBATH HAYYHBIA TUI MBIILIICHUS, BIAJCTh HAYYHON TEPMHUHOJIOTHEH,
KJIFOYEBBIMU MTOHATUSIMU U METOJIAMH;

CTaBUTh M (OpMyJIHMpOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEbHOU
JEATEeIbHOCTH U )KU3HEHHBIX CUTYaIUAX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHbIE CBS3M U AaKTyaJu3HpOBaTh 3ajady,
BBIJIBUTaTh THUIIOTE3y €€ pEIIEHHs, HAaXOAUTh apryMEHTHI JJIs J0Ka3aTebCTBa
CBOMX YTBEPKJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUHU PELICHUS;

aHAIM3UPOBAaTh TOJIYYEHHBbIE B XOJ€ PEIICHUS 3aJladyd  pe3yJbTaThl,
KPUTHYECKHU OIIEHUBATh UX JIOCTOBEPHOCTH, MIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIMsIM, OLIEHUBAThH IPUOOPETEHHBIH OIIBIT;

OCYLIECTBJIATh LEJICHANPABICHHBIA MOUCK IMEPEHOCAa CPEIACTB U CIOCOOOB
NecTBHs B IPO(GECCHOHATIBHYIO CPEY;

YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO U MPAKTUYECKYIO 00IaCTH
KU3ZHEIEATEIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTAaTh HOBBIC WJEH, MpeJjlaraTb OPUrHHAIBHBIE MOJIXO/Abl U PELICHHUS,
CTaBUTH MIPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE albTePHATUBHBIE PEIICHUS.

3) pabora ¢ undgopmanueii:

OpPUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHUKAX MH(POpMAIUU (TEKCTe y4eOHOTO
nocoOusi, HAY4YHO-TIOMYJIAPHON JUTEparype, OHOJOTMYECKHX CIIOBapsX U
CIIpaBOYHUKaX, KOMIBIOTEPHBIX Oazax MaHHBIX, B MHTepHeTe), aHaIu3UpOBaTh



UH(OPMAITUIO PA3TMYHBIX BUJIOB M (DOPM MPEACTABICHUS, KPUTHYECKH OIICHUBATH
€€ JI0CTOBEPHOCTH 1 HEMPOTHBOPEUYNUBOCTD;

(dbopMyIMpOBaTh 3aMPOCH U MPUMEHATH PA3JIUYHBIC METONBI MPU MOUCKE U
otOope Omosornueckor uHGOpPMAINU, HEOOXOIUMOU ISl BBIMOJTHEHUS! YUeOHBIX
3ajady;

IpUOOPETaTh OIBIT MCIHOJB30BaHUS WHHOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHUA, COBEPIIICHCTBOBAThH KYJbTYPY aKTUBHOTO HUCIIOIH30BAHUS PA3TMIHBIX
MTOVCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpATh  ONTUMaJbHYI0  (opMy  mpeacTaBiIeHUS
ounonornyeckoi uHpopmauu (cxeMbl, TpadUKu, JHarpaMMbl, TaOIUIbI, PUCYHKH
H IpyToe);

UCIIOJIb30BaTh HAyYHBIA SI3bIK B KauyeCTBE CpEACTBA Mpu padore ¢
Ononornyeckor HWHPOPMAIMEH: TMPUMEHATh XUMHUYECKHE, (PU3NYECKHEe U
MaTEeMaTUYeCKUe 3HAKU U CHUMBOJIBI, (QopMyibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIOJIB30BaTh W TMPEoOpa3oBBIBATh  3HAKOBO-CHMBOJIMYECKHE  CPEJICTBA
HATJISTHOCTH;

BIAJCTh  HABBIKAMH  PACTO3HaBaHWA W 3aUTHl  WH(OpMaIuwy,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgyaieHue YHUBEPCAIbHBIMIA KOMMYHUKATHBHBIMH 1€/ CTBUSIMM

1) oO1enme:

OCYIIECTBIISTh KOMMYHUKAITMH BO BCeX cepax KU3HU, aKTHBHO YIaCTBOBATh
B JMAJIOTE WJIM JIUCKYCCHM TIO CYIIECTBY OOCYXJaeMoil TeMbl (yMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CY>KJIEHHUSI OTHOCHTEIILHO BBITIOJIHEHUS TpeiaraeMoun
3aJlay, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3MIIMN JIPYTrUX YYaCTHUKOB
JIMaIoTa Ui JUCKYCCUH);

pacmo3HaBaTh HEBEpOAJIbHBIE CpEACTBA OOIICHHS, TOHMMATh 3HAYCHUC
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHUTYaIlUH,
YMETh CMSATYATh KOH(JIMKTHI U BECTH IIEPETOBOPHI;

BJIAJCTh PA3IMYHBIMU CIIOCOOAMHU OOIEHUS M B3aUMOJEUCTBUS, MOHUMATh
HaMEPEHUS IPYTUX JIIOJICH, MPOSBIIATh YBAKHUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOU popme hopMyTupoBaTh CBOM BO3PAKCHHUS,

pa3BépHYTO H JIOTMYHO H3JIaraTb CBOIO TOYKY 3pCHHA C HCIIOJIb30BAHHUEM

SI3BIKOBBIX CPEJICTB.

2) coBMecTHAas1 IeATEeJIbHOCTD:

NOHUMAaTh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAUBUIAYAIbHON
paboThI MpU PEIICHUU OMOJIOTHYECKOM MPOoOIeMbl, 000CHOBBIBAThH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBHS TPU PEIICHUH YICOHON 3a/1a4u;

BBIOMPATh TEMATHKy W METOJbI COBMECTHBIX JICHCTBMH C Y4ETOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEN KAKJIOT0 YJIEHA KOJIJIEKTHBA;



IMPpUHUMATb oeian COBMECTHOM ACATCIIBHOCTH, OpraHMu30BbIBATb 151
KOOpOWMHHUPOBATH ,Z[CI;’ICTBHH no ee JOCTHXKCHHNIO: COCTABJIATH IIJIaH ﬂCﬁCTBHﬁ,

pacmpeseNnsaTh PO C YY€TOM MHEHHH YYaCTHHKOB, OOCYXIAaTh PE3yJIbTaThl
COBMECTHOM paboThI;

OLICHHMBATh KAaueCTBO CBOEro BKJAJa M KaXJIOrN0 YYacCTHHKA KOMaH[bl B
001U pe3ysIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKThI, OLIEHMBaTh HJEU C TMO3ULIHMH HOBU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh IO3UTHUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHUE, ObITh MHUIIMATUBHBIM.

Ogy1aieHNe YHUBEPCAJIbHBIMH PeryJIssTHBHBIMHU 1eiiCTBUSIMM:

1) camoopranusanms:

UCIIOJb30BaTh OHMOJOTHYECKHE 3HAHUS Ui BBISBICHUS MNpoOJIeM U UX
pEILICHUs B dKU3HEHHBIX U YUEOHBIX CUTYalUsX;

BBIOMpAaTh Ha OCHOBE OHOJIOTMUECKMX 3HAHUW II€JIEBbIE M CMBICIOBbBIE
YCTAaHOBKU B CBOUX JIEUCTBHUSIX M MOCTYNKAaxX MO OTHOLIEHUIO K >KMBOW MPHUPOJE,
CBOEMY 37J0POBBIO U 30POBbIO OKPYKAIOIIUX;

CaMOCTOATENIBHO OCYILECTBIISATh [TO3HABATEIBHYIO JEATEIbHOCTD, BBISABISATH
npo0JieMbl, CTaBUTh U (OPMYJIUPOBATh COOCTBEHHBIE 3a7aul B 00pa30BaTEIbHON
NEeATENbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

CaMOCTOSITEJIBHO ~ COCTABJIATH IUIAH pEHIeHHs MNpPOOJEMBI C  YY4eTOM
UMEIOIIIUXCSL PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MIPEIIOUYTECHHIA;

JIaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH y4eOHOIro IpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUN;

JieNiaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OIIEHUBATh IPUOOPETEHHBIH OIIBIT;

crocoO0CTBOBaTh ()OPMUPOBAHUIO M MPOSIBICHUIO IIUPOKON 3pYyIHULIHH B
pa3HbIX O00JIACTAX 3HAHWM, TMOCTOSHHO TOBBINIATH CBOM OOpa30BaTENbHBIN H
KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

J1aBaTh OLEHKY HOBBIM CHUTyalusIM, BHOCUTb KOPPEKTHUBBI B AESTEIbHOCTb,
OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LESAM;

BJa/JeTh  HABbIKAMU  [IO3HABATEJbHOM  pediieKcMM  Kak  OCO3HAHMS
COBEpIIAEMbIX JEHUCTBUA M MBICIUTENBHBIX MPOLECCOB, UX PE3yJbTAaTOB U

OCHOBAHUI, UCIIOJIB30BaTh NPUEMBI pedIeKCHH Ul OLEHKH CHTYallMd, BHIOOpa

BEPHOI'O PELICHUS;
YMETh OLICHUBaTh PHUCKM M CBOCBPEMEHHO NPUHUMATh PEHICHUS IO UX
CHIKCHMIO;



NpPUHUMATh MOTHBBI M apryMEHTHl JPYrMX TNpU aHAIU3E pPe3ybTaToB
NeSATENHbHOCTH;

3) npuHsATHE ce0s1 M IPYrUX:

IpPUHUMATH ce0s, TOHNMAasi CBOM HEJIOCTATKU U IOCTOMHCTBRA,;

OPUHUMATh MOTHBBI M apryMEHThl JPYrUX TNpU aHaJIu3e pe3yIbTaToB
NeSTEbHOCTH;

IpU3HABATH CBOE IIPABO U [IPAaBO JPYrUX Ha OLIMOKH;

pa3BUBaTh CIOCOOHOCTh TOHUMATh MUP C TIO3ULIUH JPYTOTrO YEJIOBEKA.

HPEJIMETHBIE PE3YJIbTATHI

[IpeameTHbIe pe3yNbTaThl OCBOCHUS COJEPKaHMUS y4eOHOro mpeaMmeTa
«buonorusty Ha yriyGI€HHOM YPOBHE OpPUEHTHPOBAHBEI Ha OOECIEYEHHUE
npopuiapHOro  oOyueHus:  oOydaronuxcs  Owosioruu. OHH  BKIIFOYAIOT:
cnenuuyeckue ajsi OMOJIOrMK Hay4YHbIe 3HaHUSI, YMEHUS U CIIOCOOBI IEUCTBHIM MO
OCBOCHUIO, UHTEPIIPETAIMN U MPEeoOpa30BAHUIO0 3HAHUM, BUJBI JIESITEIHHOCTH IO
MOJIYYECHUIO HOBBIX 3HAHUU U WX MPUMEHCHUIO B Pa3JIMYHBIX YYEOHBIX, a TAKKE B
peabHBbIX KU3HEHHBIX cuUTyauusax. l[IpenmeTHble pe3ynbTaThl MPECTABICHBI IO
rojiaM U3y4eHusl.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS yueOHOro npeamera «buonorus» B 10
Kacce JOMKHBI OTPaXKaTh:

c(hOpPMUPOBAHHOCTh 3HAHMM O MECTE€ M PO OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHHH €CTECTBEHHO-HAYYHOW KAapTHHBI MHpPA, B
MO3HAHWU  3aKOHOB  TPUPOJBI M  PEIIEHWH MpoOJeM  palMOHAIBHOTO
IPUPOIOIONIL30BAHKS, O BKJIAJE POCCHHCKHX M 3apyOEKHBIX YUCHBIX B Pa3BUTHE
OMOJIOTUH;

BJIQJICHUE CUCTEMOM OWOJOTUYECKUX 3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOTIOJIAaraloIre OUOJIOTHYECKUE TEPMUHBI M TIOHATUS (PKH3Hb, KJIETKa,
OpraHu3M, MeETaboJIM3M, TOMEOCTa3, CaMOpPEryysilus, CaMOBOCHPOU3BEIICHHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT U Pa3BUTHE), OMOJIIOTHMUECKHE TEOPHUH
(xknerounas Teopus T. [lIBanna, M. Illneiinena, P. Bupxosa, xpomocomHas Teopus
HacienctBeHHoctu T. Moprana), yuenus (H. WM. BaBunoBa — o uneHrpax
MHOTOOOpa3usi ¥ MPOUCXOXKACHUS  KYyJIbTYPHBIX  PAcTEHUM),  3aKOHBI
(emnHOOOpA3Wsi MOTOMKOB TMEPBOTO TOKOJICHHSI, PACIICTUICHUS, YUCTOTHI TaMeET,
HE3aBUCHUMOro HacieaoBaHus [. MeHnensa, TOMOJOTMYECKUX PSJAOB B
HacJIeICTBEHHOU U3MEHUYNBOCTH H. . Basusosa), MIPUHLIMIIBI
(KOMILJIEMEHTapHOCTH);

BJIQJICHUE OCHOBHBIMH METOJAMH HAyYHOrO0 MO3HAHMS, HUCIOJIb3YEMbIX B
OMOJIOTUYECKUX HWCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCAaHWE, H3MEpPEHUE,
HaO0JII0ICHHUE, DKCTICPUMEHT);



YMEHHE BBIACIATH CYIIECCTBEHHBIC IPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
DYKapUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTaHW3MOB, B TOM YHCJE
OakTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTaHOB M CHCTEM
OpPraHOB pPACTEHUM, >KUBOTHBIX, 4YEJIOBEKA, IIPOLECCOB IKUZHEICATEIbHOCTH,
MPOTEKAIOUIUX B OPraHU3Max pPacTEHUM, )KMBOTHBIX M YEJIOBEKa, OMOJIOTMYECKUX
IPOLIECCOB: OOMEHa BelecTB (MeTaboIu3M), MPEBPAIICHUS] YHEPrUuu, OpOKEeHMUS,
aBTOTPO(HOIO U reTepoTpoHOrO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCUHTE3A,
MUTO3a, Mei03a, raMeToreHesa, 3MOpHOreHe3a, NOCTAIMOPUOHAILHOTO Pa3BUTHS,
Pa3MHOXKEHHUS,  WHIUBUIYAIbHOTO  Pa3BUTHS ~ OpraHu3Ma  (OHTOreHE3a),
B3aMMOJICUCTBUS T€HOB, T€TEPO31Ca, UCKYCCTBEHHOI'O 0TOOPA;

YMEHHUE YCTaHABIMBATH B3aUMOCBS3M MEXKIY OpPraHOMJAMH KIETKHM U HX
GYHKIUSIMH, CTPOCHHEM KJIETOK pa3HbIX TKaHEH W WX (QYHKIUAMH, MEKIY
OpraHaMd W CHCTEMaMH OpPraHOB y pAacTEHUH, >KMBOTHBIX M 4YEJIOBEKa U UX
GyHKIUSAMH, MEXKIYy CHCTEMaMH OpPraHoOB M WX (YHKIHMSIMH, MEXKIY dSTaraMu
oOMEeHa BENIECTB, dTallaMU KJIETOYHOTO ITUKJIA U )KU3HEHHBIX IIUKJIOB OpPTraHU3MOB,
dTamaMu SMOPUOHAILHOTO PA3BHTHSA, TEHOTHIIOM U (EHOTUIIOM, (DEHOTHIIOM H
(dbakTOopamMu cpebl OOUTaHUS,

YMEHUE BBISIBJIATh OTIUYHUTEIbHBIC MPU3HAKUA KUBBIX CHCTEM, B TOM YHCIIC
pacTeHui, )KUBOTHBIX U YEJIOBEKA,;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME apTryMEHTbI, OHOJOTUYECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY JJIS JOKA3aTeIbCTBA POJICTBA OPraHU3MOB Pa3HbIX
CUCTEMATUYCCKUX TPYIIIT,

YMEHHE periaTh OMOJIOTHYECKUE 3a/1a4H, BBISIBIATH PUIHMHHO-CIICICTBCHHBIE
CBSI3M MEXKIY UCCIIETyEMbIMU OMOJIOTHUYECKUMH MPOILIECCAMU U SIBICHHUSIMH, JIE1aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YyJIbTATOB;

YMEHUE BBIMOJIHATH JIa0OpAaTOpPHBIE M MpaKTUYeCKHe paboThl, COOI0/IaTh
npaBuiia Mpu padboTe ¢ yu4eOHBIM U JJabOpaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, IMPOBEPATh HX OSKCIECPUMEHTATBHBIMA
cpeacTBamMu, (GOpMyIupys Ledb HUCCIEIOBaHMs, AaHATU3UPOBATH IMOIYYCHHBIC
pe3yabTaThl U JENaTh BHIBOIBI,

YMEHHE Y4YacTBOBaTh B YYCOHO-HMCCIICIOBATEIILCKOM paboTe Mo OHOIOTHH,
HKOJIOTUU W MEJIMIIUHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJIWMYHO  TPEJACTaBISATH  TOJyYEHHBIE  pe3yibTaThl HAa  YYCHUYECKUX

KOH(EpEeHIIHSX;
YMEHUE OLIEHHBAaTh 3THUYECKHE aCIEeKThl COBPEMEHHBIX HCCIIEIOBAaHUNA B
obmactu  OuonorMM M MEOUUUHBI  (KJIOHUPOBAaHUE,  HCKYCCTBEHHOE

OIJIOJIOTBOPEHHE, HANPABIEHHOE W3MEHEHHE I'€HOMAa M CO3/IJaHUE TPAHCTEHHBIX
OpPIraHU3MOB);



YMEHHE OCYIIECTBIISATh OCO3HAHHBIA BBIOOp Oyayiie mpodeccuoHaTbHON
JEATEeIbHOCTH B 00JIACTH OMOJIOTMHU, MEIUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUINEBONW MPOMBIIIUICHHOCTH, YIUIYOJISITh IMO3HABATEIHHBIN
WHTEPEC, HAMPaBJICHHBIM Ha OCO3HAHHBINM BHIOOP COOTBETCTBYIOMIEH TIpodeccun u
MPOJOJDKEHNE  OMOJIOTUYECKOro  00pa3oBaHMs B OpPraHM3alUsAX  CPETHEro
po¢eCCUOHATILHOTO U BBICIIETO 00pa30BaHUs.

[IpeameTHbIe pe3ynbTaThl OCBOCHHUS yueOHoro npeamera «buonorus» B 11
Kacce NOJKHBI OTPaXKaTh:

c(hOpPMUPOBAHHOCTh 3HAHMM O MeECTE€ M POJU OHOJIOTUU B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTHUHBI MHpaA, B TO3HAHUM 3aKOHOB MPUPOABI U PEIICHUU HKOJIOTUYECKHUX
npoOjeM 4YeloBeuecTBa, a TakKe B PEIIEHWU BOMPOCOB PAMOHAIBHOIO
MPUPOJIONOIB30BaHUS, U B (POPMHUPOBAHUU LIEHHOCTHOTO OTHOIICHUS K MPUPOJE,

0OIIECTBY, YEIOBEKY, O BKJIAJIE POCCHUCKUX M 3apyOEkKHBIX YUCHBIX-OHOJOTOB B

pa3BuTHE OMOJIOTHH;

YMEHHE BJIAJETh CHUCTEMOW OHMOJOTMYECKHX 3HAHHM, KOTOpas BKIIOYACT
ONpe/ieNeHUs] U IOHMMAaHHUE CYIIHOCTH OCHOBOINOJArarwlux OHOJIOTHYECKUX
TEPMUHOB M TIOHATHUH (BHJ, JKOCHUCTeMa, Ouocdepa), OHOIOTHYECKHUE TEOPUHU
(aBomonronHas teopust Y. JlapBrHa, CHHTETUYECKAsl TEOPUS IBOJIIOLUM), YUEHUS
(A. H. CesepuoBa — 0 myTsX U HampasieHusx 3Borounn, B.M. Bepnanckoro — o
ouocdepe), 3akoHbl (TeHeTHYeckoro paBHoBecus JIx. Xapau um B. BaiinGepra,
3apoasimieBoro cxoiactsa K. M. bopa), mpaBuna (mMunumyma FHO. JluOuxa,
HKOJIOTHYECKON MHUpaMHIIbl HEpPruu), runore3bl (runore3a «mupa PHK» V.
['unGepra);

YyMEHUE  BJIAaJE€Th  OCHOBHBIMM  METOJAaMU  HAyYHOIO  IO3HAHUA,
UCIIOJIb3yEeMbIMH B OMOJIOTUYECKUX UCCIIETOBAHMSIX KUBBIX OOBEKTOB U SKOCUCTEM
(omucaHue, uU3MepeHue, HaONIOJCHHE, SKCIEPUMEHT), CIoco0aMu BBISBICHUS U
OLICHKH aHTPOIIOT'€HHBIX U3MEHEHUH B MIPUPOJIE;

YMEHUE BBIICHATh CYLIECTBEHHbIE NPU3HAKU: BHJIOB, OHOIE€OLIEHO30B,
KOCHCTEM M Ouocdepsl, CTAOMIU3UPYIONIErO, IBMXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otbopa, AJUTONaTPUYECKOIrO " CUMIIATPUYECKOTO
BUI000pa30BaHus, BIUSHUS ABMKYIIUX CUJI 3BOJIOLUHA HA TeHOMOH MOMYJISINH,
IPUCIIOCOOJIEHHOCTH OPraHu3MOB K Cpelle OOMTaHUs, YepeJOBaHUsl HANpPaBICHUN
ABOJIIOLIMH, KPYTOBOPOTA BELIECTB U MOTOKA SHEPTUH B 3KOCHCTEMAX;

yMEHUE YyCTaHaBIMBAaTh B3aWMOCBS3M MEXIY HPOLECCAMU 3BOJIOLINH,
JBIKYIIMMHM CHJIAMH aHTPOINOI€HE3a, KOMIIOHEHTAaMU Pa3jIu4HbIX 3KOCHCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

yMEHUE  BBISIBJISITH  OTJIMUUTEIbHBIE  TMPU3HAKKM  JKUBBIX  CHUCTEM,
IPUCIOCOOJICHHOCTh BUJIOB K Cpele OOMTaHMs, a0MOTHYECKUX U OMOTHYECKHX



KOMIIOHCHTOB ~ JKOCHCTEM, B3aWMOCBSI3€d  OpPraHM3MOB B  COOOIIECTBAx,
AHTPOIOTE€HHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME AapPTyMEHTHI, OHOJOTUYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY IIJISl IOKA3aTeIhCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIT, B3aUMOCBS3U OPTaHU3MOB U CPEJIbl OOUTaHMSI, €AMHCTBA
YeJIOBEYECKUX pac, HEOOXOIUMOCTH COXpaHEHUsT MHOrooOpasus BHAOB H
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHUSI MPUPOJIBI M UETIOBEUYECTBA;

yMEHHUE peliaTb OMOJOTUYECKHUE 3a]]a4H, BBISBISTh IPUIMHHO-CIICACTBEHHBIC
CBSI3M MEXKIY UCCIICTYEMbIMU OMOJIOTHUYECKUMH TIPOILIECCAMHU | SIBJICHUSAMU, JC]IaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YJIbTATOB,;

YMEHUE BBIMOJIHATH JIa0OpAaTOpPHBIE M MpaKTHUYeCKHe paboThl, COOII0IATh
npaBuia nmpu padbote ¢ yueOHbIM U Ja00PaTOPHBIM 000PY0BaHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bl, MPOBEPATh HX OSKCHEPUMEHTAIbHBIMU
cpenctBamu, GOpMyIUpys Iedb HWCCIEIOBaHUs, aHATU3UPOBATHh TOIYYCHHBIC
pE3yNbTATHI U CTIaTh BHIBOIBL;

yMEHHUE Y4YacTBOBAaTh B Y4EOHO-HCCIIENOBATEILCKONW paboTe 1o OuoJIorHw,
HKOJIOTUU W MEJMIIUHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEACTABJIATH  IMOJYYCHHBIC  PE3yJNbTaThl HA  YYCHHYECKHUX
KOH(EpEeHLIHSX;

yYMEHUE OIEHNWBATh THUIMOTE3bI M TEOPHH O MPOUCXOXKICHUH KU3HU, YEJIOBEKa
U YEIOBEYECKUX pac, O MPUUYMHAX, MOCIEJICTBUIX U CIOCO0axX MpeaoTBpaICHUs
rJ100aabHbIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYILECTBIIATh OCO3HAHHBIA BBIOOp Oyayiield mnpodeccuoHaIbHOM
JEATETHFHOCTH B 00J1aCTH OMOJIOTHH, YKOJIOTHH, TIPUPOIOOIB30BAHUS, METUIINHEI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHH, CEIbCKOTO XO3SMCTBA, IHINEBOU
MPOMBIIIVICHHOCTH, YIIIyOJIATh TO3HABATENbHBIA MHTEPEC, HAMpaBICHHBIN Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Mpodeccuu U MPOJOJDKEHHUE
OMONIOrMUecKOro 00pa3oBaHusl B OpraHU3AIUSAX CPETHETO MPO(EeCcCHOHAIBHOTO U
BBICIIIETO0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosmnyecTBo yacoB DJIEeKTPOHHbIE
Ne (uudpossbie)
HanmenoBaHue pa3iesioB U TeM NPOrpaMMbl Konrtpoabusie | IIpakrnueckue
n/m Bcero oOpa3oBare/ibHbIE
padoThI padoThI pecypest
1 buoinorus kak Hayka
2 JKuiBbIe CUCTEMBI U UX U3YUYEHUE
3 buonorus knetku 0.5
4 XuUMHUYECKask OpraHu3anus KIECTKH 10 1
5 Crpoenue u QyHKINN KIETKH 8 2
5 OOMeEH BelIeCTB U MPEBPAICHUE YHEPTUH B 9 1 |
KJICTKE
7 HacnencrBennas undopMaiys 1 peanu3anus e 9 0.5
B KJIETKE '
JKU3HEHHBIN UK KIETKA 6 1
9 Crpoenue u QyHKIIUN OPraHU3MOB 17 1 1.5
10 Pa3mHOX€EHME U pa3BUTHE OPIraHU3MOB 8 1.5
1 ['eHeTnka — Hayka 0 HACIIEJCTBEHHOCTH U ) 0.5
W3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIECTBEHHOCTH 10 1 1
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6 1
14 I'eneTnka yenoBeka 3 0.5
15 Cenekiusi OpraHu3MoB 4 1 1
16 BroTEeXHOJIOrNS U CHHTETHYECKAas OMOJIOrHs 4
17 PeszepBHOE Bpemst 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102

13




11 KITACC

Kosaun4yecTBo yacoB JIeKTPOHHBbIE
HaumeHoBaHMe pa3aesioB U TeM (uudposbie)
Ne i/ Konrpoabusie | IIpakrnyeckue
NPOrpaMMbl Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypchbl
| 3apokIeHUE U Pa3BUTHUE IBOJIOLIMOHHBIX 4
MPEJICTaBICHUA B OMOJIOTHHU
2 MUKPOSBOIIOLKS M €€ PE3YIIbTAThI 15 1 2
Makpo3BOJIIOLHUS U €€ Pe3yIbTaThl 6
[IpoucxoxaeHue u pa3BUTHE KU3HU HA
4 P A P 16 1 1.5
3emite
5 [IpoucxoxaeHue 4yenoBeka — aHTPOIOrEHES 10 1
DKOJIOTUsl — HayKa O B3aUMOOTHOIIIEHUSAX
6 OpraHu3MOB U HAaJIOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karoleu cpenoit
OpranusMsl U cpefia OOUTaHuUsS 10 1 1.5
DKOJI0TUs BUI0B U MOIYJISLNN 9 0.5
DKoJ0rHUs CO00IECTB. DKOJIOTHYECKHE
9 H 13 1 0.5
CUCTEMBbI
10 buocdepa — rimobanpHas s3KocucTeMa
11 UYenoBek 1 OKpyxaromias cpena
12 PesepBHOE Bpemst
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 7.5







YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

* buonorus. bruonornyeckue cucteMbl U IpoLiecchl; yriryonenHoe ooydenue, 10

kiacc/ TepemoB A.B., ITerpocoBa P.A. O0miecTBO ¢ orpaHnYeHHON

otBeTcTBeHHOCThIO « MOl MHEMO3HA»

METOAUYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA
- KOHCTPYKTOp pabouux mporpamum https://edsoo.ru/constructor/
- paboume MporpaMMEI 10 Y4EeOHBIM ITPEIMETaM

https://edsoo.ru/rabochieprogrammv/

- MECTOONYCCKUC Iocoous u PECKOMCHAAIMH I10 OMOJIOTHH

https://edsoo.ru/mrbiologiya/

oubimoreka MudpoBOro 06pa3oBaTEILHOI0 KOHTEHTA 110 MpeaMeTy «bruomorusy

https://lesson.edu.ru/06/05

BUPTYyaJIbHbBIE TAOOpaTOpHBIE paboTh Ha yriayOaeHHOM ypoBHe OO0

https://content.edsoo.rU/lab/subiect/l/

- BUpTyaJibHbI€ JabopaTopHbie padboThl Ha yriayoiaeHHoOM ypoBHe COO

https://content.edsoo.rU/lab/subiect/6/

- metoguueckue kercol 17t OOO: cioX)HbIe BOIIPOCH! MPETOJaBaHUus yIeOHbBIX

npeameToB https://content.edsoo.rU/case/subiect/l/



https://edsoo.ru/constructor/
https://edsoo.ru/rabochieprogrammv/
https://edsoo.ru/mrbiologiya/
https://lesson.edu.ru/06/05
https://content.edsoo.ru/lab/subiect/l/
https://content.edsoo.ru/lab/subiect/6/
https://content.edsoo.ru/case/subiect/l/

METOONYCCKHUEC KEHCHBI 11O (I)OpMPIpOBaHI/IIO IrpaXXaIaHCKO-ITIaTPUOTHYCCKHUX

LEHHOCTEH Ha ypokax Ouonoruu - https://content.edsoo.ru/case/item/121/

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH

NMHTEPHET

Meroanueckoe mocobue. bruosorus. 7-9 knaccel yriyOon€HHbIN ypoBeHs (2022 1.)
https://eds00.ru/2023/08/08/biologiya-uglublennyi-uroven-realiz/

Metomnueckoe mocobue. bruosorus. 10 knacc yriuy0aeHublii yposeb (2023 r.)
https://edsoo0.ru/2023/10/30/metodicheskoe-posobie-biologiya-10-klass-
uglublyonnyiuroven-2023-g/

OI'NC «Mos mkona» https://mvschool.edu.ru/

Poccuiickas anexkTponHas mikoja https://resh.edu.ru/

bubmmoteka nudposoro odpazosatenbHoro konrenta (LIOK «bubnuoreka
Axanemun Munnpocsenienust Poccuny) https://urok.apkpro.ru


https://content.edsoo.ru/case/item/121/
https://edsoo.ru/2023/08/08/biologiya-uglublennyi-uroven-realiz/
https://edsoo.ru/2023/10/30/metodicheskoe-posobie-biologiya-10-klass-uglublyonnyiuroven-2023-g/
https://edsoo.ru/2023/10/30/metodicheskoe-posobie-biologiya-10-klass-uglublyonnyiuroven-2023-g/
https://mvschool.edu.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/




