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IHOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o ydeOHOMy mnpenmery "buomorus" (mamee - Ouosorus) Ha
ypOBHE cpeaHero ooOiiero odpa3oBaHusi pazpaboTaHa Ha ocHoBe dDenepaabHOrO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit @eneparum,
dI'OC COO, Konnenuuu mupenomaBanus ydueOHoro mnpeamera «buonorus» u
OCHOBHBIX TOJIOKEHHM (eepaabHoil pabouel mporpaMMbl BOCIIUTAHHUS.

HopmaTuBHO-IpaBOBbIEe [OKYMEHTbI, O0ecle4YnBalOIIHe OPTraHU3ANUIO
o0pa3oBaTe/IbHOM [1eATeJIbHOCTH 10 Yy4yeOHomy mnpeamery «buosorus» B
2025/2026 yuedHOM roay

Conepxanue y4e0HOTO npeaMera «buonorus» ONpenensaeTcs
HOPMaTUBHBIMH JIOKYMEHTaMHU, PErIAMEHTHUPYIOIIUMH OCHOBHOE O0IIee U CpeiHee
oO1iee oOpazoBaHUE.

— @enepanbHblil 3akoH 0T 29 nekabpst 2012 1. Ne 273-03 «O6 oOpazoBaHuu
B Poccuiickoit deneparuny; — OenepanbHbiii 3akoH oT 19 nexadps 2023 T Ne 618-
®3 «O BHecenuu wusMeHeHuit B DenepanbHbiii 3akoH «OO0 00pa3oBaHHH B
Poccuiickon Oenepanun»;

— DenepanbHblil TOCYIAPCTBEHHBIM 00pa30BaTENIbHBIN CTaHIAPT OCHOBHOI'O
obmero oopaszoBanus (yTB. mpukazoM Munnpocsenienus Poccun ot 31 mas 2021
r. Ne 287) (manee — ®I'OC O00);

— @eepanbHbIl TOCYAApCTBEHHBI 00pa30BaTENbHBIA CTAHIAPT CPEIHErO
ob1iero oopazoBanus (yTB. mpukazoM MunoopHayku Poccun ot 17 mast 2012 1. Ne
413) (manee — ®I'OC COO);

— @epnepanbHasg oOpa3oBarelibHasi IporpaMma OCHOBHOTO — OOIIEro
oOpazoBanus (yTB. mpukazom Munnpocsemenus Poccun ot 18 mas 2023 r. Neo
370) (nanee — ®OIT OO0);

— @epgepanbHasg  oOpa3oBaTeibHasi IporpamMma  CpeAHero  oOIero
oOpazoBanus (yTB. mpukazom Munnpocsemenuss Poccun ot 18 mast 2023 1. Neo
371) (nanee — ®OIT COO);

— pacnopsbkenue IlpaBurenbctBa Poccuiickoit deneparuu ot 19 HosOps
2024 1. Ne3333-p «OO0 yTBepkKACHUU KOMIUIEKCHOTO IIaHA MEPOMPUSITUH IO
MOBBIIICHUIO KAYECTBA MAaTEeMaTUYECKOT0 U €CTECTBEHHO-HAYYHOr0 OOpa3oBaHUs
Ha nepuo j10 2030 rogax;

— npuka3 Munnpocsemnienusi Poccun ot 09 oxtabps 2024 r. Ne 704 «O
BHECEHUH HW3MEHEHUH B HEKOTOpble NpHKa3bl MUHHUCTEpCTBA MPOCBEIICHUS
Poccuiickoii  ®epepaumu, Kacaromuecs — (denepanbHbIX — 00pa3oBaTEIbHBIX
IIporpaMM HavaJIbHOro o0Iero oOpa3oBaHHUs, OCHOBHOT'O OOIIEro oOpa3oBaHUs U
CpeaHero ob1iero 0opa3oBaHusY;

— npuka3 Mwunnpocsenienuss Poccun ot 12 deBpans 2025 r. Ne 93 «O
BHECEHUH u3MeHEeHMsT B mnoamyHkT 18.3.1 mnynkra 18.3 denepaibHoro



roCyJIapCTBEHHOTO 00Pa30BaTENIHHOTO CTaHJAPTa CPEAHETO OOIIero 00pa3oBaHus,
YTBEPXKJIEHHOTO TpHKa3oM MuHucrepcrBa obOpa3oBanusi U Hayku Poccuiickoii
Oeneparuu ot 17 masg 2012 r. Ne 413».

— Konmenmuss mnpenomaBanus  ydueOHOoro mpenmera «buonorus» B
001eo0pazoBaTenbHBIX OpraHu3anusx Poccuiickoit Denepanuu, pearn3yrOmmux
OCHOBHBIE 00pa3oBaTeNIbHBIC MPOrpaMMbl (0J00peHa pelieHueM QeaepaabHOTO
y4e0HO-METOIMYECKOT0 O0BEANHEHUS 110 00IIeMy 00pa30BaHUI0, TPOTOKOI OT 29
ampenst 2022 r. Ne 2/22).

JlokyMeHTBl TpelcTaBieHbl Ha caiite «EnuHoe conaepxaHue oOIero
obOpazoBanusi» (https://edsoo.ru/) B pazgenax «HopmaTuBHBIE JOKYMEHTBD)
(https://edsoo.ru/normativnye-dokumenty/) u «Paboune MIPOTPaMMBbD»
(https://edsoo.ru/rabochie-programmy/).

— @enepanbHas padouass nmporpamma (ganee — OPIT OOO) no yueOHOMY
npeamety «buonorusy (yrimyonenusiii ypoenb). Cpennee obiiee oOpa3oBaHue: —
denepanpHas pabodas nporpamma (naitee — OPIT COO) no yuyebHOMY TIpenMeTy
«buonorus» (6a30BbI YPOBEHb);

— @epepanbHas pabouas mporpamma (naisee — OPII COO) no yueOHOMY
npeamery «buonorus» (yriayOaeHHBIN yPOBEHB).

VYyeonslii npeamer «buonorus» yriayOnéHHoro ypoBHs uzydenus (10-11
KJIACCHI) SIBJISIETCS OJHUM W3 KOMIIOHEHTOB MpeaMeTHOU obnactu «EcTecTBeHHO-
Hay4yHbele TpeameThl». CornacHo mnonoxeHusM DPIOC COO npodunbHbIe
y4yeOHbIE MPEeIMEThI, U3ydyaeMble Ha YriyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
mupdepennmanmn  00ydeHUST Ha YPOBHE CpEAHETO OO0Iero oOpa3oBaHUS U
PU3BaHBl OOECIECYUTHh MPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIIMM, CpPETHUM
00IIMM, CpeTHUM MPOQPECCHOHANBHBIM U BBICIIUM 00pa3oBaHueM. B To e Bpems
KOKIBIA M3 OTHX Y4YEeOHBIX IIPEAMETOB JOJDKEH OBITh OpPHEHTHPOBAaH Ha
IPUOPUTETHOE pEIIeHnEe O00pPa30BaTEIbHBIX, BOCIUTATENBHBIX U Pa3BUBAIOIINX
3a/ay, CBS3aHHBIX C MpodopueHTanued 00yJaroumxcsi U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOW 00JIacTM HAyYHOTO 3HAHHUA, CBS3aHHOTO C OMOJIOTHEH,
MEIHUIIMHOM, SKOJIOTHEH, ICUXOJIOTHEH, CIOPTOM MJIM BOSHHBIM JIEJIOM.

[Iporpamma no ydeOHoMy mpeamery "buonorus" naér npeacrtaBieHHE O
Hend W 3ajadax u3ydeHust ydeOHoro mpenmera «buonorus» Ha yriyOnéHHOM
YpOBHE, OIpeemseT 00s3aTeIbHOoe (HHBAPUAHTHOE) TIPEAMETHOE COIepIKaHUE, €ro
CTPYKTYPUPOBAaHHME TIO pa3fesiaM MW TeMaM, paclpesiesieHne T0 Kiaccam,
PEKOMEHIyeT TOCIEOBaTEIbHOCTh M3YyUYEHUs] Y4eOHOro marepualia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBs3€H, JOTHKH Y4eOHOTo Tpollecca,
BO3pPACTHBIX OCOOEHHOCTEeW oOydaromuxcsi. B mporpamme mo Owonoruu
peann30oBaH MPUHIMI TMPEEMCTBEHHOCTH C HU3y4YeHHEM OMOJOTMHM Ha YpPOBHE
OCHOBHOro  oOmiero oOpa3oBaHusi, Onarojaps 4YeMy MpPOCMaTpPUBAETCS



https://edsoo.ru/rabochie-programmy/

HANIPaBJICHHOCTh HA  MOCJEAYIOIIEee pa3BUTHE  OHWOJOTUYECKUX  3HAHUH,
OpUEHTHUPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUIEHUS, TMPEACTaBICHU O 370pOBOM 00pasze >KU3HHU, Ha
BOCIIUTAaHUE OEpeXKHOTO OTHOIICHUS K OKpYXKalImed NpupoaHou cpeme. B
nporpaMMe Mo OHMOJIOTMM TaKXe IMOKa3aHbl BO3MOXHOCTH YYEOHOro MpeaMera
«buonorusiy B peamuzanuu  TpedoBanun PIOC COO k mIaHUPYEMbIM
JUYHOCTHBIM, METANpEAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OO0yueHUs U B
GbopMUPOBAaHUM OCHOBHBIX BHJOB y4€OHO-NO3HABATEIbHOU  JESATEILHOCTU
o0ydarommxcs IO OCBOCHHIO COJEpX)aHUS OWOJIOTMYECKOro O0pa3oBaHHA Ha
YpOBHE CpeJHero o01ero 0opa3oBaHusl.

VYyebusiii npeamer «buonorus» Ha ypoBHE cpeaHero oOuiero oopazoBaHus
3aBepiiaeT Ouosioruueckoe oOpa3oBaHME B IIKOJE W OPHEHTHPOBAH Ha
pacimupeHue U yriayOJieHue 3HaHWi 0oOydarolmuxcs O >KMBOM MPUPOJE, OCHOBaX
MOJICKYJIIPHOW W KJICTOYHOW OWMOJOTHH, SMOPHOJIOTUM W OHWOJOTUU Pa3BUTHS,
TE€HETUKHU, CEICKIIMN, OMOTEXHOJIOTHH, SBOTIOIMOHHOTO YUEHUS U DKOJIOTHH.

N3yuyenue yudeOHoro mnpeamera «buonorus» Ha yriayOJIeHHOM YpOBHE
OPUEHTHUPOBAHO HA MOJArOTOBKY OOYYAIOMIMXCA K MOCIEAYIOUIEMY MOJIYYEHHUIO
Ouonornueckoro  oOpa3oBaHHs B By3aX W OpraHM3alMiIX  CPEIHEro
npodeccuonanbHOro o0pa3zoBanusi. OCHOBY €ro COAEpKaHHsI COCTABIISET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TMOJYYEHHBIX TIPU HU3YYECHUU  OO0YyUYaIOIMIUMHUCS
COOTBETCTBYIOIIMX CUCTEMATHYECKUX Pa3/eloB OMOJIOTMH HAa YPOBHE OCHOBHOTO
oOmero obpazoBanus, B 10—11 knaccax 3Tv 3HaHMS TOJy4aroT pa3BuTHe. Tak,
paclMpeHbl W YIIyOJeHbl OWONOTHYECKHWE 3HAHUSA O PACTCHUSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME uYeJOBeKa, OOIUX 3aKOHOMEPHOCTSX KU3HH,
JIOTIOJTHUTEJIPHO BKJIFOUEHBI OMOJIOTUUECKUE CBEICHUS TIPUKIIAIHOTO ¥ TIOMCKOBOTO
XapakTepa, KOTOPbIe MOXKHO HCIOJIb30BaTh KAK OPUEHTUPHI JJISl MOCIETYIOUIETO
BbIOOpa mnpodeccuu. Bo3mokHa Takxke HMHTErpanusi OMOJOTMYECKUX 3HAHMM C
COOTBETCTBYIOIIMMH 3HAHUSIMHU, TOJYYCHHBIMH OOYYAIONIMMHUCS TIPU H3YUCHUU
bU3UKH, XUMHUH, Teorpadui U MaTEMaTHKH.

Ctpykrypa mporpaMMmbl 1o ydeOHOMy mipeametry "buosorus" otpaxkaer
CHUCTEMHO-YPOBHEBBI M JBOJIIOIIMOHHBIA TMOJAXOAbl K HU3YUYECHHUIO OHOJIOTHUHU.
CoriacHo UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTHU, XapaKTEPHBIC ISl JKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHu3alliy, IBOJIIOIMN OPraHUYECKOr0 MHpa Ha 3eMIle,
COXpaHEHHUsi OHOJIOTHYECKOro pa3HooOpa3usi ImaHeThl. Tak, B 10 kiacce
U3YyYaloTCsd OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOM OMOJOTHH, SMOPHUOJIOTUU U
OMOJIOTUU PA3BUTHSI, TEHETUKU M CEJICKLIHUH, OUOTEXHOJOTUW W CHUHTETHUYECKOU
OMOJIOTMH, aKTyaJu3UPYIOTCS 3HAHUS OOydYarolmuXci MO OOTaHUKE, 300JI0THH,
aHatomuu, (usuonoruu uejoBeka. B 11 kimacce wu3yyaroTcs 3BOJIOIMOHHOE
y4eHHUe, OCHOBBI KOJIOTUHU U yUeHHUe 0 Ouocdepe.



VYuebnniii mnpeamer  «buonorus» mpu3zBaH  00€CIEUUTh  OCBOEHUE
00y4JaronMMucs: OMOJOTUYECKUX TEOPUN U 3aKOHOB, UJEH, MPUHIUIIOB U MPABUII,
JIe)KAIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTOOOPa3sMM M OCOOEHHOCTSAX KJIETKH, OpraHu3Ma, MOIYJIALUH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHUSAX, COBPEMEHHBIX
UCCIIEJIOBAaHUSIX B OMOJIOTUH, IPUKIAIHBIX aclleKTax OMoJornyeckux 3HaHuil. s
pa3BUTHS M TOJAJEPKAHUS HMHTEepeca OOydaromuxcs K OHOJOTMM Hapsiay co
3HAYUTEIbHBIM 00BEMOM TEOPETHUECKOT0 MaTepHalia B COACPXKaHUH MPOTPaMMbI
1o OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHUEH CTAaHOBIEHHUS U Pa3BUTHUSA
TOM WIM WHOW 00iacTh OWOJIOTHH, BKJIAJOM OTEUYECTBEHHBIX M 3apyOeHBIX
yUEHBIX B PEIICHUE BAXKHEUIITNX OMOJOTHYECKUX U KOJOTHIECKIX MTPOOIIEeM.

[ens n3yuenus yueOHoro npeamera «buonorus» Ha yriry0JIEHHOM YpOBHE —
OBJIaJiIcHHE  OOYyYaIOIUMHUCS  3HAHUAMHU O  CTPYKTYPHO-(QYHKIIMOHAIHHOU
OpraHM3allMd >KUBBIX CHCTEM pa3HOTO paHra © NpUOOpeTeHHEe YyMEHUM
UCIIOJIb30BaTh 3TH 3HaHUS B (POPMUPOBAHUU MHTEpEca K OMpenes€HHON obnactu
npoeccHOHanbHON NIeATeTbHOCTH, CBSI3aHHOM C OuoJIoTHel, Wi K BBIOOPY
y4eOHOTr0 3aBeICHUS JIJIsl TPOIOIKEHUS OUOJIOTUYECKOT0 00pa3oBaHuUs.

JlocTmkenne 1enu U3ydeHus ydeOHoro mpeamera «buomorus» Ha
yrayO0iIEHHOM YPOBHE 00€CTIEUMBACTCS PEIICHUEM CIIeIYIONINX 3a1a4:

OCBOEHHE 00YYaroIIMMHCA CUCTEMbI OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U
npaBuiIaX, COCTaBJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHUHY MHpPA; O
CTPOCHUU, MHOTO00pasuM W OCOOCHHOCTSX OWOJOTUYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJISIHS, BU, OUOTeo1eH03, Onocdepa); 0 BHIIAIOIIUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHH;

O3HAKOMJICHHWE OOY4YaloMIMXCS C METOJAMH TIO3HAHUS >KUBOW MPUPOJIBI:
UCCJIEIOBATEIbCKUMHU  METOJaMU  OMOJIOTMYECKMX HayK (MOJIEKYJIspHOU U
KJIETOYHOM OHOJIOTMH, SMOPHOJIOTMA W OHWOJIOTMM pa3BUTHUS, TE€HETHUKU U
CEeJIEKIIMM, OWOTEXHOJOTUM U CHHTETUYECKOW OWOJIOTMH, TMaJeOHTOJIOTHUH,
HKOJIOTHH);  METOJAAMH  CaMOCTOSITEIBHOTO  TPOBEICHUS  OMOJOTHYECKHUX
UCCleloBaHU B jabopaTopum M B mpupoje (HaOIoJeHue, H3MEepEeHue,
HKCIEPUMEHT, MOJICTTMPOBAHHE);

oBlaZicHHe OOy4YalOIMMHUCS YMEHHUSIMU: CAMOCTOSITEIbHO  HAXOAWTbh,
aHAJIM3UPOBAaTh U HCIIOJIb30BATh OMOJIOIMYECKYI0 HH(POpPMAIUIO; MOJIb30BATHCS
OMOJIOTUYECKON TEPMHUHOJIOTHEH U CUMBOJIMKOM; YCTAHABIMBATH CBA3b MEXIY
pa3BUTHEM OHOJIOTUHM U  COIHMAIBHO-YKOHOMHUYECKHUMU W  OKOJOTHYECKHUMHU
npobiieMaMy 4YEeJIOBEYECTBA; OIEHUBATh TOCIEICTBUS CBOCU JAEATEIBHOCTH IO
OTHOIICHUIO K OKpY’XKaroulell NpupogHOi cpene, COOCTBEHHOMY 30pPOBBIO U
3I0POBBIO0  OKPY’)KaIOIIMUX  JIoAe; O0OOCHOBBIBAaTH M  COOJIOJATh  MEphI



npodriiakTUKA WHOEKITMOHHBIX 3a00JI€BaHUI, TIPaBUIA TTOBEJACHUS B MPUPOJE U
obecrnieueHnss 6€30MaCHOCTH COOCTBEHHOW KU3HEACITEILHOCTH B UPE3BBIYaHBIX
CUTyallMsIX TPHUPOJHOTO H TEXHOTCHHOTO XapakTepa;, XapaKTephu30BaTh
COBPEMEHHBIC HAyYHBIC OTKPBITUS B 00JIaCTH OHOJIOTHH;

pa3BHUTHE Y OOYJAIOIINXCS WHTEIUICKTYIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
B IpOIlECCe 3HAKOMCTBA C BBIJIAIOIIMMUCS OTKPBHITUSAMH K COBPEMEHHBIMU
WCCIICJIOBAHMSIMA B OWOJIOTHH, pENIaeMBIMH €10 TpoOJieMaMHu, METOJI0JIOTHEH
OHMOJIOTHYECKOTO WCCJICTIOBAHMSI, MIPOBEICHHUSI AKCIIEPUMEHTAITLHBIX
WCCJICIOBAHUM, PEIICHHS] OMOJIOTHIECKUX 3a7a49, MOJACIUPOBAHUS OMOIOTUUECKHUX
00BEKTOB U MPOIIECCOB;

BOCTIMTaHHUE y OOYYArOIIUXCS [IECHHOCTHOT'O OTHOIICHUS K XKUBOW MPHUPOJC B
IIEJIOM U K OTJICIBHBIM € 00beKTaM U SBJICHHUSIM; (POPMUPOBAHHUE IKOJIOTUIECKOH,
TCHETUYECKOW TPaMOTHOCTH, OOIIEH KYyJIbTYypbl TIOBEICHUS B MPHUPOJIE;
WHTETPAIUN €CTeCTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHre  OO0ydJaloIMMHUCS  KOMIIETEHTHOCTH B PAIlMOHAJIHLHOM
IPUPOJIOTIONH30BAaHUH  (COOMIOJICHUE MPaBWJI TIOBEICHUS B TIPUPOJE, OXPaHBI
BUJIOB, SKOCUCTEM, OHOC(hEphl), COXpaHEHUHU COOCTBEHHOTO 3[0POBbSI M 370POBBS
OKpyXaromux Joned (coOmoneHuss Mep NpoQUIaKTUKH — 3a00JIeBaHUIA,
obOecrieueHrne OE30MACHOCTH JKHU3HEACSITCIIbHOCTH B YPE3BBIYAMHBIX CHTYAIHUSIX
OPUPOAHOTO ¥  TEXHOTCHHOIO0  XapakTepa) Ha OCHOBE HCIOJIb30BaHUS
OMOJIOTMUECKUX 3HAHUI U YMEHHI B TOBCETHEBHOM KU3HH,

CO3/IaHHMe  YCIOBHH  UIsl  OCO3HAaHHOTO  BbIOOpa  OOyYarOIIUMUCS
VH]IMBUTyaJIbHOU oOpa3zoBaTeabHON TPAaeKTOPUH, CTIOCOOCTBYIOIIEH
NocClIeyIoneMy Tpo(ecCHOHATEHOMY CaMOOTPEIEICHUIO, B COOTBETCTBHHU C
WH/IMBUIYJIbHBIMU HHTEPECAMH U TIOTPEOHOCTSIMU pErroHa.

OO1ee 9ncIo0 9acoB, OTBEICHHBIX HA U3yYEeHHE OMOJIOTHUHU Ha yriyOJeHHOM
ypOBHE cpeaHero oobiiero oopazoBanusi, coctarisier 204 yaca: B 10 kiacce — 102
yaca (3 yaca B Hefento), B 11 kimacce — 102 gaca (3 yaca B HEZENIO).

OT6op opraHu3alMoOHHBIX (OPM, METOJOB M CPEJACTB OOyYCHHUS OHUOJIOTHH
OCYIIECTBIISIETCS. C Y4ETOM CHEIM(PHUKU €ro COACpKaHHs M HaNpaBIEHHOCTH Ha
NpOAODKeHHE OWOJIOTMYECKOTO O00pa3oBaHUs B OpraHU3alUSAX  CPEIHEro
po(heCCHOHATBLHOTO U BHICIIETO 00pa30BaHUS.

OO0s13aTeTbHBIM YCIIOBHEM MTPU 00YYECHUN OMOJIOTUH HA YTIIYyOJIEHHOM YPOBHE
SBIIICTCS TPOBEJIEHNE TAa0OPATOPHBIX M MpPaKTHYEeCKuX padoT. Takxke yuactue
00ydJaromuxcsi B BBITIOJHEHUN MPOCKTHBIX M y4eOHO-HMCCIIEIOBATEIbCKUX padoT,
TEMaTHKa KOTOPBIX OMpEIEISIETCS YYUTEIeM Ha OCHOBE  HMCIOIIHUXCS
MaTePUATBHO-TEXHHYECKIX PECYPCOB U MECTHBIX MTPUPOIHBIX YCIOBUH.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Conep:xaHue mporpaMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOIAUT B IPOBEPKY
rocyapcTBeHHoi utorooi arrecrauu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemenHas Omoyiorusi — KOMIUIEKCHasi Hayka. KpaTkast uctopusi pa3BUTHs
Ouonoruu.  buonormueckue  HaAyKd M HM3yYaeMble UMH  MPOOJIEMBI.
OyHIaMEHTaIbHbIC, TPUKIAIHBIE M TMOUCKOBBIE HAy4YHBIC WCCICAOBAaHUS B
OHMOJIOTUH.

3HaueHne OMOJIOTUM B (OPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kaptuHbl mupa. lIpodeccun, cszanHbie ¢ Ouonoruel. 3HadeHUE OMOJIOTHH B
MPAaKTUYECKOM JIESITEIBbHOCTH UENIOBEKA: MEIULHUHE, CEJIbCKOM XO3SICTBE,
MPOMBIIIJIEHHOCTH, OXPAHE TPUPOBI.

JdemoHcTpanumn

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapsuH,
V. I'apseii, I'. Mennens, B. U. Bepnanckuit, U. I1. 11aBnos, . 1. Meunnkos, H.
. Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuiel 1 cxembl: «CBsi3b OMOJOTHM C JAPYrUMU Haykamu», «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. JKuBble cUCTEMBI U MX U3YYeHHUE

KuBble cucTeMbl Kak mpeaMer u3zydeHusi Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: E€IMHCTBO XHMMHYECKOIO COCTaBa, JAUCKPETHOCTb M IEJIOCTHOCTb,
CJI0XHOCTh UM YINOPSJAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTaHU3alus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTD, U3MEHYUBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHu3alMd HKUBBIX CHUCTEM: MOJICKYJSPHbIMA, KJIETOYHBIMH,
TKaHEBBIN, OpraHU3MEHHBIN, MONYJISIIIUOHHO-BUOBOM, AKOCHUCTEMHBII
(Ouoreouenotuyeckuit), oOuochepusiit. Ilpouecchl, npoucxonsdmve B KHUBBIX
cuctemax. OCHOBHBIC TpPHU3HAKH >XKUBOTO. JKW3HH Kak (opMa CyIIeCTBOBaHUS
Marepuu. Hayku, n3ydaromme KuBble CUCTEMBI HA PAa3HBIX YPOBHIX OpPraHU3aLUU.

N3yueHnne KuBBIX cucTeM. Meroasl Ouosiorndeckoii Hayku. HaOmronmenwue,
U3MEPEHUE, DKCIIEPUMEHT, CUCTeMaTu3alus, Metaananus. [IonsaTue o 3aBucuMon u
He3aBUCMMOUM IniepeMeHHOU. IlnanupoBanue oskcnepuMmenta. IlocranoBka u
npoBepka rumnote3. HyneBas rumotesa. [loHsiTue BBIOOPKH U €€ TOCTOBEPHOCTS.
Pa3bpoc B Ouonormueckux naHHbIX. OIEHKa JOCTOBEPHOCTH IOJTYYEHHBIX
pe3yabraroB. [IpUunMHBI UCKaKEHUS PE3YyJbTAaTOB JKcnepuMeHTa. [loHsATHe
CTaTHUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuubr u cxembl: «OCHOBHBIE TPU3HAKU KHU3HW», «buonorunueckue
cucrtembl», «CBOMCTBa KUBOW MaTepum», «YPOBHH OpraHu3aluud KUBOU
npupoae», «CTpoeHUE KUBOTHOM KIETKW», «TKaHW KUBOTHBIX», «CHUCTEMBI
OpraHOB 4YeJIOBeUecKoro opranm3man, «bumoreorenosy», «buocdepa», «Metoab
V3y4E€HUS )KUBOU MPUPOJIBD).

O6opynoBanue:  mabopaTopHoe  oOOpyaOBaHHE  JUISI  IPOBEIACHUS
HAOJII0ICHUM, U3MEPEHHI, SKCTIEPUMEHTOB.

IIpakTuyeckass padora «lcnonb30BaHWE pA3IUYHBIX METOJOB IpPH
V3YUYECHUU KUBBIX CUCTEMY.

Tema 3. buoJiorusi KjieTku

Knetka — cTpykTypHO-QYyHKIIMOHANbHAA eAMHHIA KUBOoro. Hcropus
oTKphITHs KiIeTku. Pabotel P. I'yka, A. JleBenryka. Kinerounas teopus (T. [lIBanH,
M. Hlneiinen, P. BupxoB). OCHOBHBIE MOJOXEHUS COBPEMEHHOW KJIECTOYHOU
TEOPHUH.

Meroapl  MOJIEKYJISPHOM H  KJIETOYHOM  OWOJIOTMH:  MUKPOCKOMUS,
xpomatorpadus, 3JeKTpodope3, METOJ MEYEHBIX aToOMOB, Au(depeHInanbHOe
HeHTpu(yrupoBanue, KyJIbTUBUPOBAHUE KIETOK. M3yueHue ¢urcuposanHvix
K1emoK. DIEKTpOHHAass MUKpockonus. Kongoxanvnas muxpockonus. Bumanvnoe
(MpudicusHeHHoe) uzyueHue Kiemox.

JdemoncTpanuu

[Toptpetsl: P. I'yk, A. JleBenryk, T. [lIBanu, M. llneitaen, P. Bupxos, K. M.
bap.

Tabmuupl u cxembl: «CBETOBOM MHKPOCKOI», «JIEKTPOHHBI MHUKPOCKOID,
«Hctopust pa3BUTHSI METOJIOB MUKPOCKOITHW.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparbl pPacTUTENbHbIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

IIpakTuueckass padora «V3yueHue METOJAOB KJIETOYHOM OHUOJIOTUH
(xpomarorpadus, saextpodopes, auddepeHuaTbLHOe IEHTPUGYTUPOBAHUE,
[TLP)».

Tema 4. XumMnueckasi OpraHu3anus KJIeTKU

XUMHUYECKUM COCTaB KJIETKH. Makpo-, MUKPO- U YJIbTPAMUKPOIJIEMEHTHI.
Bopa u €€ posb Kak pacTBOpPUTENA, PEAarcHTa, y4aCcTHE B CTPYKTypPUPOBaHHHU
KJIETKHU, TEIUIOperyisanuu. MuHepalibHble BEIeCTBA KJIETKH, UX OUOJIOrHyYecKas
poiab. POJIb KATHOHOB M aHUOHOB B KJIETKE.

Opranuyeckue BelleCTBa KIETKU. buosormyeckue mnonumepsl. benku.
AMUWHOKHUCIIOTHBIN cocTaB 0enkoB. CTPYKTyphl OeIKOBOM MosieKy:bl. [lepBuuHas
CTpYKTypa Oenka, MNeNnTuaHas CBA3b. BTopuyHas, TpeTU4Has, 4YEeTBEPTUYHAs
cTtpyktypel. Jlenarypamus. CpoiictBa OenkoB. Kiaccudukaruss  OenkoB.
buonorunueckue pyHkunu 6enkoB. Ilpuonsi.



YrneBoasl. MoHOCaxapuabl, AUCaXapyibl, OJIMTOCaXapuAabl U MOJIHCAXAPUIBIL.
OOmuii TUIaH  CTpPOEHHUSA U (PUBMKO-XUMHUYECKHME CBOICTBA  YIJIEBOJIOB.
buonornyeckre GyHKIMHU YIII€BOIOB.

Jlumunet. T'uapodpunsHo-ruapodoOHbIe cBoMicTBa. Kimaccuduxkarus munuaos.
Tpurnunepunbl, ¢GocPoaunuasl, BOCKH, CTepoHabl. buonormdeckue QyHKIIAN
aunuoB. O01Me CBOMCTBA OMOIOTHYECKUX MEMOpPaH — TEKY4YEeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, MTOIYTIPOHUILIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HyKIEHMHOBBIX KHCIIOT.
Hyxneotuapl. [lpuanun xomruiementapuoctu. [Ipasmno Yapradda. Crpykrypa
JIHK — nBoiinas cnupans. Mectonaxoxaenue u ouonornueckue Gpynkuum JTHK.
Buael PHK. ®ynkuuu PHK B kiietke.

Crpoenune monekysbl AT®. Makpospruueckue cBsizsu B moiiekysie ATO.
buonornyeckue ¢pynkuun AT®. BoccTaHOBIEHHbIE IEPEHOCUUKH, UX (PYHKIUU B
kietke. Jlpyeue uyxneozuompugocgpamer (HT®). Cexenuponanue JIHK.
Memoouvl cenomuxu, mpancKpunmoMuKu, nPomeoMuKiu.

CrpykTypHas Ouoiiorusi: OMOXMMUYECKHEe U OMO(DU3UUYECKUE UCCIIEeI0BAHUS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYphl OHOMONeKyn. Mooeruposarnue
CMpYKmypol U QYHKYUll OUOMONEKY U UX KOMHIeKcos. KomnviomepHulil ouzatin u
opeaHudeckutll cunmes 6UOMONEKY]L U UX HENPUPOOHbIX AHANO208.

JdemoncTpanuu

[Toptpetsr: JI. ITonunr, x. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Juarpammel:  «Pacrpenenenue  XUMHUYECKMX JJEMEHTOB B HEXKHMBOM
npupoze», «Pacnpenenenne XuMUYECKUX SJIEMEHTOB B JKMBOU IPUPOJIE».

Tabmuubl u cxemsl: «llepuognueckass Tabnuia XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHue MOJEKyJbl BOIbI», «BemecTBa B cocTtaBe OpraHu3moB», «CTtpoeHue
MOJIEKYJIbI Oenkay, «CTpyKTypbl O€IKOBON MOJIEKYJb», «CTpOeHUE MOJIEKYII
yriieBonoB», «CTpoeHne MoJIeKyn JUnuaoBy, «HyKIenHOBbIE KHCIOTHIY,
«Ctpoenue Monekyasl ATO».

O6opynoBaHue: XUMUYECKas MOCyAa U 000PYI0BaHHUE.

JlabopaTopHasi padora «O0HapyxeHHEe OCJIIKOB C TOMOIIbIO KaUeCTBEHHBIX
peaKuuin.

JlaGopaTropnass  paGora  «lccrmemoBaHue — HYKJIEMHOBBIX — KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOB).

Tema 5. CTtpoenne ¥ PyHKIUN KJIETKH

Tumel KIeTok: JyKapuoTHYecKas U mpokapuornyeckas. CTpyKTypHO-
(GyHKIIMOHATBHBIE 00Pa30BAHUS KIIETKH.



CtpoeHne MpoKapuoTHYSCKOM KiaeTku. KieTouHas cTeHKa OaKTepHuil M apXei.
OcoOEHHOCTH CTpPOEHHsI TeTepOoTpOMHON U aBTOTPOPHON MTPOKAPUOTUUECKUX
KJIETOK. MecTO U pojib IPOKapHuoOT B OMOLIEHO3aX.

Crpoenne u (GyHKIIMOHUPOBAHUE DYKaApPUOTUYECKON KJICTKH.
[Ina3matuyeckass MemOpana (miazManemma). CTpykTypa IUIa3MaTH4YeCKOU
MeMOpanbl. TpaHCrOpT BelIECTB Yepe3 IIa3MaTUYecKyt0 MeMOpaHy: MacCHUBHBIN
(muddy3us, obneruéHHas auddysus), akKTUBHBIA (IIEPBUYHBIA U BTOPUYHBIN
akTUBHbIA TpaHcnopT). Ilomynponunaemocts MemOpanbl. Pabota Harpuii-
KaJIMEBOr0 Hacoca. DHJAOIMTO3: MUHOLMTO3, (paromuros. Dk3ouuTto3. Knertounas
crenka. CTpykTypa v QyHKIIMHM KIETOYHON CTEHKU paCTeHU, TprOOB.

[Murornasma. [{utozonb. Lurockener. JIBuxenue nuroruiazmbel. OpraHou bl
kietkd. OnHoMeMOpaHHBIE OPTraHOWIbl KJIETKU: JHJOIUIa3MaTH4ecKash CeTh
(BIIC), anmapar I'onbaxku, JTU30COMBI, UX CTpoeHuEe M (yHKUMH. B3aumMocBs3b
OJTHOMEMOpPaHHBIX OPTaHOWIOB KieTKH. CTpoeHHE TpaHyISIPHOTO PETHKYIyMa.
Mexanusm nanpasnenus 6enxoe ¢ IIIC. Cunte3 pacTBOpuUMbIX OenkoB. CuHTE3
KJIETOYHBIX ~ MeMmOpaH. [I'magkuit  (arpaHyJsIpHBIM)  DHIOIUIA3MATHUYECKUN
petukynyM. CekpetopHas pyHkuus anmnapata ['onsmxu. Mooduguxayus denxos 6
annapame ['onvoocu. Copmuposka 6enxos 6 annapame I onvodcu. TpaHcmopT
BEILIECTB B KJIETKE. Bakyosn pacTutenbHbIX KiIeToK. Kierounslii cok. Typrop.

[TomyaBTOHOMHBIE ~ OpPraHOWMJIBI  KJIETKH:  MHUTOXOHJPHUH,  IUJIACTHJIBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouozenes (K.C. Mepeckosckuii,
JI. Mapeynuc). Ctpoenne u GyHKIUA MUTOXOHAPWUN W TuiacTua. llepBudHble,
BTOPHYHBIE W  CJOXKHBIE  IUIACTUAL  (DOTOCHMHTE3UPYIOMIMX  DYKAPHOT.
XJIOpPOIIACTHI, XPOMOILIACTHI, JIEUKOIIIACTHI BBICIIUX PACTEHUM.

HememOpanubie opranousl kietkn CtpoeHue u GyHKIMM HeMeMOpaHHBIX
OpraHoOUJIOB KJICTKH. Pu6ocomel. Ilpomesicymounvie Gunamenmeoi.
MukpodunameHTsl. Axkmunogvle Muxkpoguramenmol. MpllIeUHbIE  KIIETKU.
Axmunosvie KOMNOHEHmMbl HeMbluleyHblX Kiemok. MukpoTpyOoouku. KieTtouHbii
neHtp. CTpoeHWe U JBWIKEHUE JKIYTUKOB U pecHUYeK. MuUKpoTpyOOUKH
nuToria3mel. LlenTpuons. benku, accoyuuposanmvie ¢ MUKpopuiameHmamu u
muxpompyooukamu. MomopHvie 6enku.

Anpo. O6osouka sapa, XPOMATHH, KapHOILIa3Ma, SAPBIIIKY, UX CTPOEHUE U
bynknuu. SnepHpiii O0enkoBBIH MaTpuKkc. IIpocTpaHCTBEHHOE pPaCIOJIOKCHHE
XpoMOCOM B uHTephazHOM snpe. Iyxpomamur u eemepoxpomamur. benxu
XpOMaTHHA — THUCTOHBI. J[unamukxa s0epHoli 00010YKU 6 Mmumose. AHoepHviii
MpPaucnopm.

Krnerounsie BrmtoueHus1. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK DYKApHOT
(pacTUTEIBHOM, )KUBOTHOM, TPUOHON).

JdeMoHcTpanuu



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

Tabmuubr U cxembl: «CTpoeHHE B3YKApUOTHUECKOW KieTkn», «CTtpoeHue
KUBOTHOW  KJETKW», «CTpO€HME  pacTUTENbHOM  KIeTKW», «CtpoeHue
MUTOXOHAPUWY, «S1po», «CTpoeHHE MPOKAPUOTHIECKON KIETKN.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIIpEnaparbl pPacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKPOTIPETapaThl OaKTepUaIbHbIX KIETOK.

JlabopaTopnass pabora «l3ydyeHue CTpOEHHS KIETOK PpPa3IM4HbIX
OpPraHu3MOB).

IIpakTnuyeckas padora «l3ydyeHne cBOWCTB KIETOYHOU MEMOpaHBI».

JlaGopaTopnas pabGora «lccienoBaHue IUIa3MoJiM3a U JICTUIA3MOJIN3a B
PACTUTEIIBHBIX KIIETKAX).

IIpakTnueckass  padora  «l3ydyeHue  [OBMKEHUA  LUTOILIA3Mbl B
PACTUTEINIBHBIX KIIETKAX).

Tema 6. OOMeH BelmiecTB M peBpalleHHe JHEPIHH B KJIETKe

AccUMMITALINS ¥ TUCCUMIIISIIHS — JIBE€ CTOPOHBI MeTaboim3ma. Tumnsl oomMeHa
BEIIECTB: aBTOTPOQHBIA W TreTepoTpOoHBIA. YUacThe KHUCIOpoAa B OOMEHHBIX
npoleccax. OHepreTuueckoe obOecrnieueHre KieTKu: mnpeBpanieHue ATD B
oOMmeHHBIX Tmponeccax. DepMeHTAaTUBHBIM XapakTep peakluuil KIETOYHOIO
Metabommu3ama. DEepMEHTBI, MX CTPOCHHE, CBOMCTBA W MEXAHU3M JCUCTBUS.
Kodepmentsl. OTnnuus pepMEeHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. bemku-
AKTUBATOPhl U OEIKU-UHTHOUTOPBL. 3aBUCHUMOCTb CKOPOCTH (PEpMEHTATHUBHBIX
peaklMii OT pa3IMYHbIX (PAKTOPOB.

[lepBuuHBI CHUHTE3 OPraHUYECKHX BeEIECTB B KieTke. dorocuHTEs.
AHokcuzenHbIll U OKcueeHHbld omocunme3 y baxmepuil. Ceemocobuparowue
nuUSMeHmul U NUSMEeHMbl PeakyuoHHo20 yeumpa. Ponb XJIOPOIUIACTOB B MPOLECCE
dbotocunTeza. CBeroBas u TeMHOBas (aspl. Pomoovixanue, Cs., Cs. u CAM-munuol
¢domocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BinsHue pa3iaudHbIX (DAKTOPOB
Ha CKOpOCTh (hoTOCHHTE3a. 3HaueHHe (POTOCUHTE3A.

XEMOCHHTE3. PaznooGpasue OPraHU3MOB-XEMOCUHTETHKOB:
HUTpUGUIUPYIOIIME OaKTepuu, Kelne300aKTepuu, CepoOaKTEpUH, BOJOPOAHBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

Ana’pobnbie opranu3mbel. Buabl Opoxenus. IIpoaykTel OpoxeHHS U UX
UCTIOJb30BAaHUE UEJIOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTHH B BO30YAUTEIH OOJIE3HEH.

AspoOHBbIe OpraHU3MBbl. Oranbl HYHEPTETUYECKOTO oOMeHa.
[ToaroroButenbHbIM 3TaMn. [ TUKOIU3 — OECKUCIOPOIHOE PACIICTICHUE TIHOKO3bI.

buonornueckoe okuciaeHne, WK KIETOYHOE JbIXaHUE. POIbp MUTOXOHIpUIA B
nporeccax ouojoruueckoro okucienus. Lukmnueckue peakuuu. OKUCIUTEIBHOE
dbochopunupoBanue. Ouepeus memopannoz2o epaduenma npomoros. Cunmes



AT®D: paboma npomonuoi ATD-cunmaszwl. IlpemmyiecTBa a’poOHOTO MyTH
oOMeHa BelecTB nepea aHadpoOHbIM. DP(HEKTUBHOCTH DHEPTETHUECKOTO 0OMEHa.

JdemoHcTpanuu

[Toptpetsr: JIx. Ilpuctiu, K. A. TumupsizeB, C. H. Bunorpanckuii, B. A.
Ourenwrapar, I[1. Mutuenn, I'. A. 3aBap3uH.

Tabmuier 1 cxembl: «PoToCHHTE3», « DHEpreTuUeckuii oomen», «brnocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.

OOopynoBaHue: CBETOBOM MHUKpPOCKOI, 00OpYAOBAaHHME AJi HMPUTOTOBIICHUS
MOCTOSTHHBIX Y BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopnass pabGora «/I3yueHue  KaTaIUTUYECKOW  aAKTUBHOCTH
(dbepMeHTOB (Ha IpUMEpE aMIIIa3bl UJTU KaTajasbl)y.

Jlabopatopnass pabGora «M3ydeHue (epMEHTATUBHOIO pACIIEIICHUS
MEPOKCHUJIa BOJIOPOJIa B PACTUTEIIBHBIX U dKUBOTHBIX KJIETKaX).

JlaGopaTtopnas pabora «CpaBHeHue 1poueccoB (OTOCHHTE3a W
XEMOCHHTE3a».

JlabopaTtopnas pa6ora «CpaBHEeHHE POIIECCOB OPOKEHUS U IBIXAHUSD.

Tema 7. HaciiencreHnasi uHGopmManus U peajn3anus eé B KiIeTKe

Peakuun matpuunoro cuHte3a. [[puHIMO KOMIUJIEMEHTAPHOCTU B PEAKIUSIX
MaTPUYHOTO CHHTE3a. Peanmsarus HaciaeacTBeHHOW mHpopManuu. [ eHeTnaecKuit
KOJI, ero cpoucrBa. TpaHckpunius — MarpuuHbli cuHTe3 PHK. IIpunummns
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIENbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuyactue TpancnoptHbix PHK B OnocunTtese Genka.
VYcnosus O6umocunrte3a Oenka. KomupoBanme ammHokucior. Pomp pubGocom B
OonocuHTe3e Oenka.

Cogpemennvie npeocmasieHus o cmpoenuu 2enog. OpraHuzalus reHomMa y
MPOKAPUOT U DYKapHOT. Perysiius akTUBHOCTH T'€HOB Yy NpokapuoT. ['mmoresa
onepona (d. XKako0, XK. Mano). MonexynsapHvie mexanuzmvl IKCNPeCccUuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynsayuu pabomel 2enog. Perynsims oOMeHHBIX
IPOIIECCOB B KieTke. KiieTouHbll romeocTas.

Bupycol — HeksieTouHble (OPMBI KU3HU U O0JUTaTHBIC Mapa3uThl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros. KusnenHbvlll Yyuki
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, 6baxmepuogpazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasa.

Bupychsie 3a6oneBanust 4enoBeka, kMBOTHbIX, pactenuir. CITN, COVID-
19, conuanbHble U METUIIMHCKUE MMPOOJIEMBI.

buoungpopmamuxa: unmeepayus u anaiuz o6orvwux maccueos («bigdatay)
CMPYKMYPHBIX OUonocudeckux oannvix. Hanomexuonoeuu 6 buonocuu u meouyute.
Ipoepammupyemoie pynxyuu 6eakos. Cnocodvl 00cmasKu 1eKapcms.



JdemoncTpanuu

[Toptpetsi: H. K. Konbios, /. N. IBaHOBCKUIA.

Tabnuiel u cxembl: «buocunTes Oenkay, «I'eHeTndeckuit kon», «Bupycoiy,
«bakTepuodarmy.

IIpakTnueckas padora «Co3ianue MOJICIIA BUPYCAY.

Tema 8. 7/Ku3HeHHbIH HUKJI KJIETKH

Knerounsii 1uki, ero mnepuoabl W peryisiuusa. WMurtepdaza u  MuTos.
OcoOeHHOCTH TMpOLIECCOB, MpOTEKawIMX B UHTepdaze. [loaroroBka KIeTKH K
nenenuto.  Ilpecuntetmyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETUYECKHN U
MOCTCUHTETHYECKUH (MPEMUTOTUUYECKUI) TIEPUOIbI UHTEP(DA3HI.

Martpuunbiii cunte3 JHK — permuxauus. [Ipunuuner permkanuu JIHK:
KOMIUIEMEHTAPHOCTh,  IMOJIYKOHCEPBATUBHBI  CHUHTE3, AHTUNAPAJUIEIBbHOCTb.
Mexannsm perukanuu JIHK. Xpomocomsl. Ctpoenne xpomocoM. Temomepsl u

TeloMepa3a. XPOMOCOMHBIM HA0Op KIETKU — KapuoTUN. JIUIJIOWIHBIA |
raruiouJHeI  HAabOpel  XpoMocoM. ['oMonoruunbie xpoMocombl. [lonoBbie
XPOMOCOMBI.

[enenne xnerkn — wmutTo3. CTaguu MHUTO3a W MPOUCXOJAIINE B HUX

npouecchl. Tunbl MuTo3a. KaproknHe3 U UUTOKMHE3. bruonormyeckoe 3HaYeHHE
MUTO3A.

Perynsiuuss mutoTmyeckoro uukia kietrku. [Iporpammupyemasi KieTodHas
rubenp — anornTos.

Kinerounoe siapo, XpoMocombl, (yHKIIMOHAJIbHAsE T€HOMUKA. Mexanuzmol
npoaugepayuu, ouppepenyuposxu, cmapenus u eubeiru wiemox. «l{ugposas
K1emKay — OuouHgpopmamuueckue mooeiu QYHKYUOHUPOBAHUS KIEMKU.

JdeMoHcTpanuu

Tabmuupbl 1 cxembl: «KU3HEHHBIM LUK KIeTKW», «Murtos», «CrpoeHue
xpomocomy, «Pemmkanus [JHK.

OO6opynoBaHuE: CBETOBOM MUKPOCKOI, MUKpoOIpenaparbl: « MUTO3 B KJI€TKax
KOpEUIKA JIYKa.

Jlabopatopnas  pabora  «/3ydyeHwe  XpoMOCOM  Ha  TOTOBBIX
MUKpOIIpenapaTax.

JlabopaTtopnas padora «HaOioneHne MuTO3a B KJIETKaX KOHUYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKPOIMpEnapaTax).

Tema 9. CtpoeHue n GyHKUNHM OPraHU3MOB

buosnorunyeckoe pazHooOpasue OpraHU3MOB. OnHoOKIIETOYHbIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHbBIE OPTaHU3MBI.

OcOoOEHHOCTH ~ CTPOEHUS M KUBHEACATEIbHOCTH  OJIHOKIJIETOYHBIX
opranu3moB. baktepuu, apxeu, OIHOKJIETOYHBIE TPUOBI, OJHOKJICTOYHBIC
BOJOPOCIIH, APyrue NpoTUCThl. KoJoHMaNbHbIE OpraHU3MBI.



B3auMocBs3p 4acTel MHOIOKIETOYHOrO OpraHusma. TkaHu, Oprasel W
cucreMbl opranoB. OpranusM Kak eInHoe 1eioe. ['omeocras.

Tkanu pacreHuid. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBareibHasl,
MOKPOBHAsI, MPOBOJsIIAsA, OCHOBHAas, MexaHudeckas. OCOOCHHOCTH CTPOECHUS,
GyHKINN 1 PacTONOKEHHs TKAHEH B OpraHax pacTEHUHN.

TkaHU KUBOTHBIX M YEJOBEKA. THIIbI KMUBOTHBIX TKAHEU: 3MUTEIIHAIbHAS,
COCIMHUTENbHASA, MblllIeyHasi, HepBHas. OcoOeHHOCTH CTpoeHUs, (YHKIUUA |
pacmnoJIOKEHUsI TKAHEW B OpraHax *KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TeHepaTMBHBIE OpraHbl pacTeHH. OpraHsl H
CHCTEMBI OPTaHOB KUBOTHBIX U 4YeoBeKa. OyHKIUHU OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKelneTbl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHHH ckeneT. CTpoeHHe u
TUIIBI COCIMHEHUS KOCTEM.

JIBmkeHne  opraHu3MoB. JIBHJKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOouTHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOUYHBIX PaCTCHHI:
TPONU3MBl M HACTUM. JIBMKEHHE MHOTOKJIETOYHBIX JKMBOTHBIX W YEJIOBEKA:
MbImieuHasi cucrema. Pednekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanne opramu3zmoB. llornomenue BOABI, YIJEKUCIOTO Trasa H
MHHEPAIbHBIX BELIECTB pacTeHUsIMU. lIuTanue XMBOTHBIX. BHyTpunonoctHoe u
BHYTPUKIIETOYHOE NUIIEBapeHue. [IuTaHue MO3BOHOYHBIX MKUBOTHBIX. OTHENbI
MUIIEBAPUTENIBHOTO TpakTa. llumeBapurenbHbie xkenesbl. [lummeBaputenbHas
CHCTEMA YEIIOBEKA.

Jlpixanue opranu3moB. [[pixanue pactenuil. J[prxanue sxuBoTHBIX. J(uddy3us
ra3oB 4€pe3 NOBEPXHOCTh KiIeTKU. KoxkHOe npixanue. /[pIxarenbHas NOBEPXHOCTD.
XKabepHoe u nérouHoe apixanue. Jprxanue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOMOHHOE  YCJIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKMBOTHBIX.
JlpixaTenpHasi cucTemMa 4elioBeKa. MeEXaHu3M BEHTWISLUHUM JIETKUX y NTUI U
MIIeKOTUTaromuX. Perymsius apixanus. J{prxarenbHpie 00bEMBI.

TpaHcnopt BewWIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTECHHM.
TpaHncnopt BemecTB y XKUBOTHbIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHast cucteMa TMO3BOHOYHBIX JKHMBOTHBIX M uenoBeka. Cepjie,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyru xkpoBooOpaieHusl. IBOJIOINHUOHHbBIC
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CHUCTEMBI TIO3BOHOYHBIX JKHBOTHBIX. PaboTa
cepaua u €€ perysisiuus.

Beigenenue y opranusMoB. BeineneHue y pacteHuil. Beigenenue y
*KUBOTHBIX. CokparuTenbHble Bakyonu. Opranbl BbeigeneHus. DunbTpanus,
CeKpelus U 00paTHOE BCACHIBAHME KaK MEXaHW3MbI pa0OTHI OPTaHOB BBIJICIICHUS.
CBs13b MOJIOCTH TE€JIa C KPOBEHOCHOM M BBIICIUTENIBHON cucTeMamu. Brijenenue y



MO3BOHOYHBIX KUBOTHBIX U yenoBeka. [louku. CtpoeHne M QyHKIMOHUPOBAHUE
Hedpona. OOpa3zoBaHHUE MOYH Y YEJIOBEKA.

3amuTa y OpraHuM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPraHu3moB. CHopsl
OakTepuii M ULUCThl MNPOCTEHIIMX. 3amUTa Yy MHOTOKJIETOYHBIX PACTEHUMH.
Kyrtukyna. CpencrBa macCUBHOM M XUMUYECKOM 3aIUThl. DUTOHIUIBI.

3ampyra y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX NpPOW3BOJHBIE.
3amura opranu3ma oT Oonesneil. IMmyHHas cuctema yenoBeka. KieTouHblii u
TYMOpaJIbHBIA UMMYHUTET. BpoxaEHHBIA M NPUOOPETEHHBIN creuupuIecKuit
UMMYHUTET. Teopus KIOHaJIbHO-celeKTUBHOro ummyHnurera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocniasiutenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Paznpaxxumocts u  perynsuMs |y  OpraHusmoB. Pazgpaxumocts y
OIHOKJIETOYHBIX Opranu3MoB. Takcucel. PazgpaxkumocTts u  perynsuus y
pacteHuid. PocToBbIE BeleCcTBa U UX 3HAUEHHUE.

HepBHast cucrema u peduieKTopHas peryssius y >XUBOTHBIX. HepBHas
cucTeMa M €€ OTHelbl. DBOJIOIMOHHOE YCIIOKHEHUE CTPOEHUSI HEPBHOM CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX YXKMBOTHBIX. Pedrexc u
peduiekTopHast 1yra. be3ycinoBHbIe U yCIOBHBIE PEQIICKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAsA CUCTEMA KUBOTHBIX WM YEJIOBEKA.
JKene3pl DHIOOKPUHHOM CHUCTEMbI M HMX TOPMOHBI. JleMCTBUE TOPMOHOB.
B3auMocBs3bp HEpBHOW U SHJIOKPUHHON cucTeM. [unortanamo-runodusapHas
CUCTEMA.

JdemoHcTpanumn

[Toprper: U. 11. [1aBnos.

Tabmuupbr u cxembl: «OJHOKIETOUYHBIE BOJOPOCHN», «MHOTOKIETOUYHbIE
Bojopocinm», «bakrepumn», «lIpocreiimmue», «Opranbl LBETKOBBIX PpPaCTCHUI»,
«CucremMbl  OpPraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HacekoMmbix», «Tkanu pacrenuitny, «KopHeBwie cucteMb», «CTpoeHHE CTEOJIS,
«CTpoeHHE NHMCTOBOW IUIACTHMHKW», «TKaHM >KUBOTHBIX», «CKeJIeT 4YelloBeKay,
«IIumeBapurenbHass cucrema», «KpoBeHocHass cucrema», «/lpixarenbHas

CHCTEMA, «HepBHass  cucremay, «Koxay, «MpIllIeyHasE  CHCTEMay,
«BplgenurenbHas CcUCTEMa», «DHAOKpHHHAs cucTeMa», «CTPOEHHME MBIIIIIBI,
«mmynurter»,  «KuireuHomonoctHele»y, «CxeMa  NUTaHUS  PacTEHUN»,

«KpoBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKMBOTHBIX», «CTpOEHHE THUAPBIY,
«CtpoeHue mnaHapum», «BHyTpeHHee cTpoeHHe N0KAeBOro 4depBsi», «HepBHas
cuctema poio», «HepBHas cucrema ssarymkum», «HepBHas — cucrtema
npecMmbikatomuxcs»,  «HepBHas  cucrema  ntuny», «HepBHas — cucrtema
MIIeKONIUTaoIMX», «HepBHast cucrema uenoBekay, «Peduexcy.



OOopynoBaHue: CBETOBOW MHUKPOCKOI, MHKpPOIpPENapaThl OJHOKJIETOUHBIX
OpraHu3MOB, MHUKpONpenaparbl TKaHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUHU
HAaCEKOMBIX, UIJIOKOXHUX, KUBbIE SK3EMIUISIphl KOMHATHBIX pPacTeHUM, repdoapuu
pacTeHWil pa3HbIX OTJAEJOB, BIAXHBIE Mpenaparbl JKUBOTHBIX, CKEJIETHI
NO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YEJIOBEKa,
00opy0BaHue AJIsl AEMOHCTPALMK TOYBEHHOTO U BO31YIIHOTO TUTAHUSI PACTEHUH,
pacuierieHus Kpaxmaiia u 0elKoB Mo aAelcTBreM (epMEHTOB, 000pyI0BaHUE HJIS
JEMOHCTPALIMU OIBITOB MO U3MEPEHUI0 )KM3HEHHON €MKOCTU JIErKUX, MEXaHU3Ma
JbIXaTeNIbHBIX JBUKEHUI, MOJIENIA TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlabopaTopHnasi padora «/3yueHne TKaHEel pacTeHUI.

JlaGopaTopHasi pabora «3ydyeHue TKaHei sKUBOTHBIX).

JlabopaTopHnasi padora «l3yueHne opraHoB IBETKOBOI'O PACTCHHUS.

Tema 10. PazmHoxeHre U pa3BUTHE OPraHU3MOB

®opmbl pa3sMHOXKEHHUSI OPraHU3MOB: Oecronoe (BKIIOYas BETeTaTUBHOE) U
nojioBoe. Buasl  Oecrnonoro  pasMHOXKEHHs: IOYKOBaHHE, CHOPYJISALUA,
dbparmMeHTanus, KIOHUPOBAHUE.

[TonoBoe pa3zmuHoxkeHue. [lonoBble kineTku, win ramersl. Meino3. Craauu
Mmeno3a. [losegenne xpomocoM B menose. Kpoccnarosep. brosmorndecknii cMbICi
Me€ii03a M TIOJIOBOTO IIporecca. MeWo3 W €ro MeCTO B JKM3HCHHOM ITHUKJIC
OpraHU3MOB.

[IpenzaponpiieBoe pa3Butue. ['ameToreHes y »KuBOTHBIX. [10JI0BBIE KENE3BI.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaTorenes u oorene3. CtpoeHue
MIOJIOBBIX KJIETOK.

OmonoTBOpeHne U SMOpPHOHAIBHOE pa3BUTHE JKUBOTHBIX. CrocoOsbl
OIUIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

WuauBuyalibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOIOTUs — HayKa
0 Pa3BUTUU OPraHu3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUU.
Konyenyua mopgoecenoe u mooenu mopgozenesa. Craauu >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenuwe. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepmuHuposanwoe Opoobaenue. bnacmyna, munsi
onacmyn. OCOOEHHOCTH NAPOOJICHUS MIIEKOMMUTAIONIUX. 3apOBIIICBhIE JIUCTKU
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEH U3 3apO/IbIIIEBbIX JTUCTKOB. B3auMHoe
BIIMSHUE YacTedl pa3BUBAIONIErOCs 3apojbliia (3MOpUOHAIbHAS WMHAYKIUA).
3aknagka TIUIaHA CTPOEHUS KUBOTHOIO KaK  pPe3yjibTaT HEpapXUUYECKHUX
B3aMMOJICUCTBUI TeHOB. BiusiHue Ha >MOpUOHANBHOE pa3BUTUE PaA3IMYHBIX
(haKTOPOB OKPYIKAIOIICH CPE/Ibl.

Poct u pa3Butne >xuBoTHBIX. [locTamOpuonanbublii mepuon. [Ipsmoe wu
HenpsMoe pasBuTthe. PaszButue ¢ meramMoppo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. DBHOJIOTMYECKOE 3HAYEHHE MPSMOrO U HEMPSMOIO



pPa3BUTHUSA, UX PACHPOCTPAaHEHHUE B Npupoje. Tumsl pocta KUBOTHBIX. DakTOpbl
pEryJsiiuy pocTa >KMBOTHBIX U YesioBeka. CTaguu mocTaMOpHOHAIBHOTO Pa3BUTHSA
y KUBOTHBIX U 4esnoBeKa. [leproabl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OHMOJIOTMYECKUE MTPOLIECCHI.

PasmHoxxenne u pasButrue pacreHuid. ['ametopur m cnopodur. Meiio3 B
KU3HEHHOM IHKJIe pacteHuil. OOpa3oBaHue cmop B TMporecce Menosa.
['amerorene3 y pacreHud. OIIOAOTBOPEHHE U PAa3BUTHE PACTUTEIBHBIX
opraHu3MoB. /[BoliHOE OIIOOTBOPEHHUE Y LIBETKOBBIX pacTeHuil. OOpa3zoBaHue u
pPa3BUTHUE CEMEHU.

MexaHu3MBbl PEryJISINUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdeMoHcTpanuu

[Toptpetsl: C. I'. HaBamun, X. [lIneman.

Tabmuiel u cxembl: «BereratuBHoe pasMmHOXeHHE», «Turbl Oecrnoysioro
pa3sMHOXEHU», «Pa3MHOXEHUE XJIaMHUIOMOHAAb», «Pa3MHOMXKEHHE 3BIJIIEHBDY,
«Pa3MHOXeHHEe TUAPBY, «Meio3y, «XpoMocoMmbly, «l'ameroreHnes», «CTpoeHue
AWLEKIETKH U crepmaTo3onaa», «OCHOBHBIE CTaauu OHTOreHe3ay», «lIpsamoe u
HENpsAMOE pa3BuThuey», «Pa3Butme Maunckoro xyka», «Pa3Butue capanum»,
«Pa3Butne narymkn», «JIBOWHOE OIUIOJOTBOPEHUE Yy LBETKOBBIX PACTECHHI,
«CTpoeHue cemMsiH OJIHOJIOJIbHBIX U JIBYJOJIbHBIX pacTeHUN», «KU3HEHHBIN UK
MOpPCKOW  KamycTbl», <«OKH3HEHHBIM 1UKI MXxa», <«KU3HEHHBIM LMK
NAroOpPOTHUKA, «JKU3HEHHBIN LIUKII COCHBIY.

OO6opynoBaHME: CBETOBOM MHKPOCKOI, MHKpoOMpernaparhl SHUIEKIECTOK HU
CIIEpMAaTO30U10B, MOAENb «L{MKIT pa3BUTHS JATYIIKI.

JlaGopaTopHas padora «l3ydeHue CTpOCHUS TMOJOBBIX KJIETOK Ha IOTOBBIX
MUKPOIIPENapaTaxy.

IIpakTnueckas padora «BbIABIEHHE MPU3HAKOB CXOJCTBA 3apPOIBILICH
MO3BOHOYHBIX )KUBOTHBIX).

Jlabopatopnas paGora «CrTpoeHHE OpraHoB pPa3MHOXKEHHUS BBICIIHX
pacTEHUI.

Tema 11. I'eHeTuka — Hayka 0 HaCJAE€ACTBEHHOCTH M HM3MEHYHUBOCTH
OPraHu3MoB

Hctopuss CTaHOBJIEHUS M pa3BUTHS TIE€HETUKM Kak Hayku. Paborter T
Menpens, I'. ne ®@pusa, T. Moprana. Poiib OT€UeCTBEHHBIX YUYEHBIX B Pa3BUTHHU
renetuku. Padoter H. K. Konbnora, H. WI. Basunosa, A. H. benosepckoro, I'. .
Kapmnieuenko, FO. A. ®ununuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHBIE TEHETUYECKHUE TMOHSATUS U CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUICJIbHBIE TE€HBI, aJbTCPHATUBHBIE IPU3HAKU, JOMHUHAHTHBIA W PELECCHUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTASI JIMHUSI, THOPUIBI, TEHOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOJbl ~ TE€HETUKH: TUOPUAOJOTUYECKUM,  [UTOJIOTHYECCKUH,
MOJIEKYJISIPHO-TE€HETUYECKUM.

JdemoHcTpanuu

[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Kosnsnos, H. U.
BaBunoB, A. H. benozepckuii, I'. J[. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuubl 1 cxeMbl: «MeTobl TeHeTUKI, «CXeMbl CKPELUBAHUS.

JlabopaTopnass padora «Jlpo3odpuna kKak OOBEKT TI'E€HETUUYECKUX
VCCIIEOBAHUID.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBwlii 3akoH MeHaens — 3aKOH
eAMHO00pa3usi THOPUIOB MepBoro nokojeHus. [IpaBuno gomuHupoBanus. Bropoi
3aKOH MeHaenss — 3aKOH pacUISIUICHUs MPU3HAKOB. L[UTONIOrMYecKrne OCHOBBI
MOHOTHOPHIHOTO CKpelnuBaHus. | umoTe3a 4ucTOThI TaMeT.

AHanuzupytouee ckpemnBanue. [[poMeKyTouHbI XapakTep HacleJOBaHMUS.
Pacuierienue nmprusHakoB IpU HENTOJIHOM JOMUHUPOBAHUMU.

JuruOpuaHoe ckpemBanue. TpeTuit 3akoH MeHienst — 3aKOH HE3aBUCUMOTO
HACJICIOBaHMWSI ~ TPHW3HAKOB.  [luTomormueckwe  OCHOBBI  JTUTHOPHUIHOTO
CKPELIMBAHUA.

Cuernnennoe HacnenoBanue npusHakoB. Paboter T. Moprana. CremnsieHHoe
HACJICIOBAaHUE T'C€HOB, HAPYIICHUE CLEIUICHUS MEXIAy TIeHaMHh. XPOMOCOMHAas
TE€OpHs HACIEICTBEHHOCTH.

['eneTnka nmosa. XpOMOCOMHBIM MEXaHU3M OIPEACIICHUSA NOJIA. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBII M TeTepOoraMmeTHbId I0J. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanue npus3HakoB, CLETUIEHHBIX C ITOJIOM.

['enoTum kak uenoctHas cucrema. [inenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBIN aulenu3M. B3auMOIENCTBUE HEAJUICIbHBIX TI'€HOB.
KommnementapHocts. Dnucras. [lonmmmepus.

['eHeTUeCcKUl KOHTPOJIb PA3BUTHs PACTEHUM, >KMBOTHBIX M YEJIOBEKA, a
TaKkKe (PU3MOJIOrMYECKUX TMPOIECCOB, TMOBEICHUS M KOTHUTHUBHBIX (YHKIHUH.
['eHeTHYEeCKHE MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IUH
— Tapa3uT» U «XO35IMH — MHUKpOOMOM». ['eHeTHuecKre acleKThbl KOHTPOJIS U
W3MEHCHHS HACJICICTBEHHON WH()OPMAITUU B TTIOKOJICHHUSIX KIIETOK U OPTaHU3MOB.

JdemoncTpanuu

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

Tabmuubl u cxemsl: «IlepBbiilf 1 BTOpo#t 3akoHbl Menaens», «Tperuii 3aKkoH
Meunnens», «AHanuzupymrouiee ckpeniuBanue», «HemomHoe TOMUHHpPOBaHUEY,
«CruersieHHOEe HacJieIoBaHWE TPU3HAKOB Yy Jpo30duibl», «l'eHeThka Tmoay,



«Kapuotunn uvenmoBeka», «Kapuotun npozodumnsr», «Kapuotum nOTHIED,
«MHOXECTBEHHBIN ajjIenu3M», « B3aumMoneliCTBUE T€HOBY.

O6opynoBaHue: MOJENb JJIsl  JIEMOHCTpPAIlMM  3aKOHOB  €IMHO0Opa3us
ruOpUZOB TEPBOrO0 TOKOJEHUS M paACUICIJICHUS NPU3HAKOB, MOJEIb IS
JIEMOHCTpAIlMM 3aKOHA HE3aBUCUMOTO HACJICAOBAHUS MPHU3HAKOB, MOJECIb JJIA
JIEMOHCTPAIlMM CUETUICHHOTO HAcCJEIOBaHUSI TPU3HAKOB, CBETOBOM MHKPOCKOII,
MUKporpemnapar: «[po3odunay.

IIpakTnueckas pabGora «/3ydyeHue pe3yJabTaTOB MOHOTHOPUIHOTO
CKpENIMBAHUA Y IPO30DUITBD».

IIpakTnueckas  paGora  «l3yyeHue  pe3ysNbTaTOB  JUTHOPUIHOTO
CKpCILUBAHUA Y APO30(PHUITBD.

Tema 13. 3aK0HOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHoTMna W cpeabl npu  dopmupoBaHuu (peHotumna.
N3MeHunBOCTh MPU3HAKOB. KaueCcTBEHHbIE M KOJWYECTBEHHBIE NMPU3HAKU. Buabl
W3MEHUYMBOCTH: HEHACJICACTBECHHAS U HACJICACTBCHHAS.

MoaudukannonHas u3MeHYUBOCThb. Ponb cpenbl B (popMupoBaHUU
MOAM(PUKALMOHHON K3MeHunBOoCcTH. Hopma peakuuu npusHaka. BapuanmoHHbIN
psn u BapuauuoHHas kpuas (B. Horamucen). CoiicTBa MOauuKannOHHON
U3MEHUYMBOCTH.

I'eHOTHIIMUECKAsT M3MEHUYMBOCTh. CBOMCTBA T€HOTUIINYECKON M3MEHUYMBOCTH.
Bupl reHOoTHITMYECKON M3MEHYMBOCTH: KOMOMHATHBHAS, MyTallMOHHAs.

KomOuHaTuBHas M3MEHYMBOCTH. Mel03 M MOJOBOM MPOIECC — OCHOBA
KOMOMHATHBHON M3MEHYNBOCTHU. P0OJIb KOMOMHATHUBHON M3MEHYNBOCTH B CO3JIaHUH
TEHEeTHYECKOTO Pa3HO00pa3us B Mpejiesiax 0JJHOTO BU/IA.

MyTauroHHass W3MEHYMBOCTb. BuIBl MyTaluil: TEHHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HWHAYUUPOBaHHbICE MyTalluh. SlmepHble W
HUATOIUIA3MaTHYeckue myTtanuu. CoMaTUYEeCKUE W MOJOBbIe MyTauuu. [IpudnHbI
BO3HUKHOBEHUsS MyTanuid. MyTareHpl W WX BIUMSHUE HAa OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIlMOHHOTO IIpoliecca. 3aKOH TOMOJIOTHUYECKHUX PSJI0B B
HacneacTBeHHoW m3meHuuBoctu (H.M. BaBuiioB). BHesnepHas M3MEHUHMBOCTH U
HACJICJICTBEHHOCTb.

dnueenemuka U INUSEHOMUKA, pPOJb DdNUEHeMUYeCKUx ¢hakmopos 8
HAC1e008aHUU U UBMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUZMOB.

JdemoncTpanuu

[Toprpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBuiios.

Tabmuiet u  cxeMbl: «Bugsl  usMmeHunBOCTHY», «MoaudukanuoHHas
U3MCHYHUBOCTHY, «KomOuHaTuBHas W3MCHYHUBOCTEY, «Meio3sy,
«OmnonorBopeHuey, «I eHeTHYecKrue 3a00JIeBaHUs YeIoBeKay, « BUabpl MyTaimii.



O6opynoBaHue: XMBbIE U TepOapHbIE IK3EMIUISIPHl KOMHATHBIX PacTCHH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUAAMH U3MEHYUBOCTH.

JlaGopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOMU(PUKAIMMOHHON W3MEHYMBOCTU. [locTpoeHue BapwalMOHHOTO psAga U
BAPHUALIMOHHON KPUBOW».

IIpakTnueckas padora «Mytamuu y aApo3odunsl  (Ha TOTOBBIX
MUKpOIIpenaparax)».

Tema 14. I'eneTuka 4esioBexka

Kapuotun uenoBeka. MexayHapoaHas IpOrpamMMa MCCIEIOBaHUS TE€HOMA
yenoBeka. Meronbpl  M3ydeHUsT T€HETHMKHM  YEJIOBEKAa: TIE€HEaJOTMYECKHH,
OJIM3HEIOBBIN, HUTOr€HETUYECKHIA, MOMYJISIIUOHHO-CTaTUCTUYECKUH,
MOJIEKYISIPHO-T€HETUUECKU. CoBpemeHHOE ONpEIEIICHHUE TEHOTHUIA!
MOJJTHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIE C MOMOIIBIO
[TI[P-ananu3a. HacmencTBeHHbIe 3a00IeBaHUS YeIOBEKA. | eHHBIE U XPOMOCOMHBIC
0ojie3HM 4YenoBeKa. boyie3HW C HACleACTBEHHOW MPeapacroyioKeHHOCTHIO.
3HaueHUE MEAMIIMHCKON T€HETUKHU B MPEIOTBPALICHUHN U JICYEHUN F'€HETUYECKUX
3a0o0sieBaHU 4yenoBeka. MeauKo-reHeTUYecKoe KOHCYJbTHupoBaHue. CTBOJIOBbBIE
KkJIeTKu. [[oHSTHE «T€HETHYECKOTO Tpy3a». JITUUECKUE aCHEeKThl UCCIEIOBAHUN B
00J1acTH peJaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (akToOpsl TOBBIMIEHHONW YYBCTBUTEIBHOCTH YeElIOBEKa K
bu3rUecKoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpYysKaroiieil cpespl. ['eHeTnueckas
IIPEAPACTIOIOKEHHOCTD YEJIOBEKA K MAaTOJOTHUSIM.

JdemoHcTpanumn

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToNbl U3yYEHHS] TEHETUKHU
yenoBekay, «l eHeTnyeckue 3a00JeBaHUS YEITOBEKa.

IIpakTyeckas padora «CoCTaBJICEHHE U aHAIU3 POJIOCIOBHONY.

Tema 15. Cesekuusi OpraHu3zMoB

JloMecTukanuss W CeleKuus. 3apOKACHUE CEJNEKIUU W JIOMECTHUKALHMU.
Yuyenne H. WM. BaBwmoBa o lleHTpax mnpoOUCXOXKIEHUS HW MHOT000pas3us
KyJbTYPHBIX pacTeHuil. Ponp cemekuuy B CO3IaHUM COPTOB PACTEHUWA M MOPOJ
*KuUBOTHBIX. CopT, mopoda, IMTaMM. 3aKOH TOMOJOTMYECKUX PSIJOB B
HaciaeAcTBeHHOM wm3MeHunBocTh H. WM. BaBunoBa, ero 3HadeHue mid
CEJICKIIMOHHOM pabOTHI.

Meroapl ceneKiMoHHONW paboThl. M cKyccTBeHHBIM OTOOp: MacCOBBIM U
WH/MBUIYaJIbHBIN. Otanbl  KOMOMHAIIMOHHOM  CEJIEKIIHH. HcnbiTanue
MpOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OLEHKHU
¢deHoTra TOTOMCTBa U OTOOP IO TeHOTHUITY ¢ Iomolsio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ ~ CEJICKIIMOHHOW  paboThI.
PannanmoHHbIil 1 XUMHYECKUA MyTareHe3 Kak UCTOYHUK MYTAllUi Y KYyJbTYPHBIX



dbopm opranuzmoB. lcmonp3oBaHHE TEHOMHOTO PEIAKTHPOBAHUS M METOJOB
pexkoMOunanTHbIX JIHK 1151 monmydenust iCXOAHOTo MaTepuasa Jjisi CeleKIUU.

[Tonyuenue MTOJTUTIIIOUIOB. BuyTtpusugoBas ruopuaAN3aIuS.
bnuskopoacTBeHHOE — cKpeuuBaHue, WM uMHOpuauHr.  HepoacTBeHHoe
CKpelllUBaHue, WM ayTOpuauHr. l'erepo3nc U ero npuuuHbl. Mcnonab3oBaHue
rereposuca B cenekuuu. Otmanénnas rubpuauzanus. [Ipeononenue Oecruionus
MEXBUIOBBIX THOPUIOB. JJOCTHKEHUS CEIEKIIMU PACTEHUI U )KUBOTHBIX. «3enéHas
DeBONIOYUAN.

CoxpaHeHue ¥ U3y4YeHUE T'eHETHUUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUHN U
UX JUKAX PpOAMYEH IS CO3JaHUS  HOBBIX COPTOB M THOPUIIOB
CEJIbCKOXO3SIMCTBEHHBIX  KYJbTYp. JH3yuenue, coxpaweHue u  YnpaeieHue
2eHemUYeCKUMU Pecypcamul CeibCKOX03AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yesax YAVUUEHUs CYUeCmeyiomux U co30anusl HO8blX NOpoo, TUHUL U KPOCCO8, 8
MoM 4Yucie ¢ NpPUMEHEeHUEeM COBPEMEHHbIX MemOo008 HAYYHbIX UCCIe008aAHUl,
nepeodosuvlix uoeti U nepcneKmusHbX MmexHoI02UlL.

JdeMoHcTpanuu

[Toptpersi: H. M. BaBunos, M. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmuiel u cxembl: «lleHTpBI TPOUCXOXKIEHUS 1 MHOTOOOpa3Hsl KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTMYECKUX PSJOB B HACIEACTBEHHON HU3MEHUYHBOCTHY,
«Metoppl cenexkuun», «Otnanéunas rudpuauzanus», «MyTtareHesy.

JlaGopaTopHasi padora «/3yueHue copToB KyJbTYPHBIX PACTEHUN U MOPO
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydyeHre METO0B CEJICKIIMU PACTCHUIN.

IIpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikekypeussi «OCHOBHbIE METOABI M JOCTHXKEHHUSI CEJIEKUMU PACTCHUN U
YKUBOTHBIX (Ha CEJICKIIMOHHYO CTaHIIUIO, MIJIEMEHHY IO bepmy,
COPTOUCTIBITATENIBHBIM y4acTOK, B TEIUIMYHOE XO3SUCTBO, B J1a0OpPaTOPHUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LIECHTPA)».

Tema 16. buorexHo10rus 1 CHHTETHYECKAsA OMOJIOTHS

OOBEKTHI, HCMOJIb3yeMble B OWOTEXHOJIOTHMU, — KJIETOYHBIE U TKAHEBBIC
KYJbTYPBHI, MUKPOOPTraHU3MBI, ux XapaKTepUCTHKA. TpaauuoHHas
OMOTEXHOJIOTHS:  XJIEOOMEUEeHUE, TMOJIYYEHHE KHUCIOMOJOYHBIX MPOAYKTOB,
BuHOjIenne. Mukpoouonornueckuii cuHte3. OOBEKTHI MHUKPOOMOIOTHUYECKHUX
TexHoJorui. [Ipon3BoacTBO O€nKa, aMUHOKHUCIOT U BUTAMUHOB.

Co3nanue TEXHOJOTM M MHCTPYMEHTOB IEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C 1EJIbIO MOJYYEHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKalluX He BCTPEUAIOIINECs B IPUPOe OUOCUHTETUYECKUE MY TH.



Kierounass unxeHepus. MeToapl KyJbTYpbl KIETOK U TKAaHEW PACTEHUH U
#*uBOTHBIX. KpuobGanku. Comaruyeckas THOpUAM3aLUS U  COMATUYECKUN
sMOpuorene3. lcnonp3oBaHuEe Tamiou0B B CeleKIMH pacteHuil. [lonyuenue
MOHOKNIOHAbHBIX anmumen. HMcnonv3oeanue MOHOKIOHANbHBIX U NOAUKIOHATbHBLX
anmumen 6 meoduyure. VICKyCCTBEHHOE OIUIOJAOTBOpPEHHE. PeKOHCTpyKuus
ANIEKJIETOK U KIOHUPOBAaHHUE JKUBOTHBIX. METOJ TpaHCIUIAHTAUMU SIAEP KIETOK.
Texnonocuu 0300p08JIeHUs, KYIbMUBUPOBAHUSL U  MUKDOKIOHANbHOZ20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMocOoMHass W TeHHas WHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pekomOouHaHTHBIX JIHK. Co30anue mpanceennvix opeanuzmos.
JlocTrkeHuss W MEPCHEKTUBBI  XPOMOCOMHOM U TE€HHOM  HWHXKEHEPHH.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOIEMbl T€HHON MHKEHEPUH.

Menuunckue ouorexnonoruu. Ilocrrenomuas uudposas menuuuna. I11P-
TUArHOCTHKA. MeTaOONOMHBIN aHalIW3, TEHOICHTPUYCCKUU aHajdu3 MpOTeoMa
YyeroBeKa Uil OLEHKM COCTOSIHHS €ro 310poBbs. VICIoJIb30BaHHME CTBOJIOBBIX
kineTtok. TapretHas Tepanus paka. 3D-Ounoumkenepus i pa3pabOTKU
(GyHIaMEHTAJIbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHMM, CO3aHHS KOMILIEKCHBIX
TKaHEH COueTaHHMEeM TEXHOJOTUH TPEXMEPHOTro OHOMpHHTHHTA U ckaddoiguHra
JUISL PEILIEHUS 3a/1a4 NIEPCOHAIN3UPOBAHHON MEIULIMHBI.

Co3naHne BEKTOPHBIX BakKLMH C LEJNbI0 OOecredeHus: KOMOMHHPOBAHHOU
3amuThl OT BO3Oymuteneit OPBU, ycraHoBieHHE MOJEKYJSIPHBIX MEXaHU3MOB
¢bynkunonupoBanusi PHK-conepskamux BUPYCOB, BBI3BIBAIOIIMX OCOOO OIACHbBIE
3a00JIeBaHUs YE€TIOBEKA U )KUBOTHBIX.

JdemoncTpanuu

Tabnuupl u cxemsbl: «/cnoab30BaHEe MUKPOOPTAHU3MOB B MPOMBIILIIEHHOM
pOU3BOJICTBEY, «KileTouHas nHxeHepusn», «I eHHast HHXKXEHEPUs».

JlabopaTopHasi padora «3yueHne 00bEKTOB OMOTEXHOJIOTUM.

IIpakTuueckas padora «llosyyeHrne MOJTOUYHOKUCIBIX POAYKTOBY.

Jkckypeusi  «buorexHonoruss — BakHEHIIas MPOW3BOJUTENIbHAS —CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOACTBO)».

11 KIIACC

Tema 1. 3apoxkaeHue m pa3BUTHE 3BOJIOHUOHHBIX NpPeICTABJICHUN B
omosiorum

OpomonmonHas Teopust Y. JlapBuna. IIpeanochbliku BO3HUKHOBEHUS
napBuHHU3Ma. JKU3Hb U Hay4yHas aesaTenbHocTh Y. [lapBuHa.

JIBrKy1Me cuiibl 3BOIOUKMK BUIOB 110 Y. J[apBUHY (BbICOKasi UHTEHCUBHOCTh
pa3MHOXKEHHUSI OpPraHM3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYILIECTBOBAHME, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmienne cunrerndeckord teopun dBoitonnu (CT3). HelTpanbhas
teopust sBomtouuu. CoBpeMeHHas JBOJIONMOHHAS  Ouojorusa. 3HAYCHHUE
ABOJIIOIIMOHHON T€OpUHU B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHOM KapTUHBI MUpAa.

JdemoHcTpanumn

[Toptpersr: Apucrorens, K. JIuanen, K. b. Jlamapk, 3. K. Cent-Unep, XK.
Kioswe, Y. lapsun, C. C. UerBepukos, 1. 1. llImansraysen, x. Xonaein, . K.
benses.

Tabmuiet u cxembl: «Cucrema >xuBoil mnpupoasl (mo K. Jlunhaero)y,
«Jlectnuna xuBbIX cymectB (mo Jlamapky)», «Mexanusm (popmMupoBaHUs
NPUCTIOCOONIEHN y pacTeHuil W >kuBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapiipyTta nyremectBus Y. Japsuna», «Haxonku Y. lapBunay, «DopMbl 60pbObI
3a cymectBoBanue», «llopoasl romyoeit», «MHoOroodpasue KylabTYpHBIX (PopM
KanycTbl», «[lopoabl TOMaIIHUX )KUBOTHBIX», «Cxema 00pa3oBaHuUsi HOBBIX BUJIOB
(mo Y. [apBuny)», «Cxema COOTHOLICHHUSI JBUXKYIIMX CHUJ 3BOJIOLUANY,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUYECKON TEOPUH IBOJIIOLIUNY.

Tema 2. MuUKPOIBOJIIONNS U €€ Pe3yJIbTAThI

[Tonynsauusa Kak 3jieMEeHTapHas eIWHULA 3BotoLH. COBpEMEHHBIE METO/IbI
OIICHKM TEHETHYECKOT0 pa3HooOpa3usi W CTPYKTYyphl momyisaiui. M3meHnenue
reHooHa NOMYJSUMK KaK 3JIEMEHTAPHOE 3BOJIOLHMOHHOE SIBIEHUE. 3aKOH
reHernueckoro paBHoBecus k. Xapau, B. BaitnOepra.

DOneMeHTapHble (AKTOpbl (IBMXKYIIME CHUJIBI) SBOJIOUMUA. MyTallMOHHBIN
npouecc. KomOuHaTuBHas u3MeHUHMBOCTh. [Jlpelid reHOB — ciydaiiHble
HEHAMPaBJICHHBIC W3MEHEHHS YacTOT ajuiejed B momymamusx. Oddexr
ocHoBarens. Oggexm oOymuiiounoeo eopaviuwka. CHUMNCEHUE 2eHemUYecKo2o
pasznoobpazus: npudunsl u cireocmeus. llposenenue sgpghexma Opeiigha cenog 6
oonvwux U manvlx  nonynayusx.  Mwurpamuu.  M3omsamus  mOMyJISIMi:
reorpaduueckast (mpocTpaHCTBEHHAs1), OMoJIorudyeckast (penpoayKTUBHAs).

EctecTBeHHbIl 0TOOp — HampaBisgOmMil Qakrop 3Bomouud. DOpMbI
€CTECTBEHHOTO  OTOOpa:  JBIKYIIMHA, CTAOWIM3UPYIOIIMMA,  pa3pbIBAONIUI
(nu3pyntuBHbIN). [lomoBoit oTO0op. Bo3HUMKHOBEHHE M HBOMIOIUS COLUAIBHOTO
MOBE/ICHUSI )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHM3MOB  KaK  pe3yjbTaT  MHKPOIBOJIOLHH.
Bo3HukHOBEHHE ~ TPUCIOCOOJNIEHMH Yy OopraHu3mMoB.  ApoMopdo3bl U
uanoananrtanuu. [lpumepsl npucnocobieHuil y opranu3mMoB: MOP(hOIOTHYECKUE,
dbusnonornyeckue,  OMOXUMHUYECKHUE,  ToBeAeHUeckrue.  OTHOCHUTEIBHOCTD
IPUCIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero xpurepunm u cTpykrypa. BumooOpa3oBaHue Kak pe3yJibTar
MUKPOIBOIOIMHU. M3omsamus — kitoueBod ¢daktop BupooOpazoBanus. llytu u
CIIOCOOBI BUJI000pa30BaHMUS: aJUTONAaTPUUYECKOE (reorpacduueckoe),



CUMITATPUUYECKOE (?KOJIOTUYECKOE), «MT'HOBEHHOE» (monumIonU3aIusl,
rubpuauzanus). JJIMTeIbHOCTh BOJIOIIMOHHBIX MPOIIECCOB.

Mexanu3Mbl GOpMHUPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.

Ponr »BomronmoHHOW Omomormm B pa3pabOTKE HAYYHBIX METOJIOB
coxpaHeHHs1 6mopa3zHooOpa3rss. MUKPOIBOMIOLMSA U KOIBOJIOIUS Mapa3uTOB U UX
x03s51eB. MexaHnu3mbl (POPMUPOBAHUSI YCTOMUYUBOCTU K aHTUOMOTHKAM U CIIOCOOBI
O0pBLOBI C HEll.

JdemMoHcTpanuu

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

Tabmuubr u cxembl: «MyTanmoHHass HW3MEHYUBOCThHY, «llomymnsimonHas
CTpYKTypa BuAa», «Cxema nposiBieHus: 3akoHa Xapau—Baiin6epray, «Buxyiiue
CWJIBl ABOJIOLUNY, «IDKOJIOTHYECKass M30JSLUS MOMYJSIUNA CEBaHCKOU (openuy,
«l'eorpaduueckas M30JSIIIUA  JIMCTBEHHUIBI CUOUPCKOM W JIMCTBEHHUIIBI
naypckoiy, «IlomynsairoHHbIE BOJHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «Cxema
JIEUCTBUSA €CTECTBEHHOTro oTOopa», «PDopmbl OOpPHOBI 3a CYIIECTBOBaHHUEY,
«BaycrpuanbHblii MenaHu3M», «JKuBble Uckonaembie», «[IoKpoBUTENBCTBEHHAS
OKpacka YKUBOTHBIX), «IIpenynpexnarorias OKpacka KUBOTHBIX),
«Duszmnonornueckue anmanranum», «lIpucrmocoOIeHHOCTh OpPraHu3MOB U €€
OTHOCUTENBHOCTHY», «Kputepuu Buaa», «Buasl-nBoitHukn», «CTpyKTypa BUAa B
npupoze», «CrocoObl BugooOpa3oBanus», «l'eorpaduyeckoe BHUI000pa3oBaHUe
TPEX BUAOB JaHABIIICH», «IKOJIOrMYECKOEe BUI000pa30BaHWE BHUAOB CHHUI,
«ITomunnounael pacteHuin», «KamycTHo-peaeuHblii rTHOpU.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMU HACEKOMBIX, Uydesa NTUIl U
3BEpel ¢ MpUMepaMy Pa3IMYHBIX MPHUCTOCOOJICHMIA, dYydesla NTHI[ U 3Bepei
pa3HbIX BHJOB, TepOapuu pacTeHUd OJM3KUX BHUAOB, O0OpPa30BABIIMXCS
Pa3IUYHBIMU CIIOCOOAMH.

JlabopaTopnasi padora «BpisiBIeHHE HM3MEHUHMBOCTH Yy 0OCOOEH OJHOTO
BUJIY.

JlabopaTtopnasi  paGora  «lIpucrocoOieHuss  OpraHU3MOB H  HUX
OTHOCHUTEJIbHAS 1IEJIECO00PAZHOCTHY.

JlabopaTtopnass paGora «CpaBHeHHUE BHUJOB 1O MOP(POIOrHIECKOMY
KPUTEPUIOY.

Tema 3. Makpo3Boaonus 1 eé pe3yabTarhbl

Meroapl  u3ydyeHUsT Makpod3BoOJOIMU. llaneoHToIOrMYecKHe  METOJIbI
uzydeHus: osBosonuu. llepexonnbie ¢Gopmbl U (UIOTEHETHYECKUE —PSAbI
OpraHU3MOB.

buoreorpaduueckne metonpl m3ydeHus sBomonuu. CpaBHEHHE (IOPHI U
dbayHpl MaTepuKOB U OCTPOBOB. buoreorpaduyeckue obmactu 3emun. Bumbl-
DHAEMUKHU U PEUKTHI.



OMOpPHOIOrMYECKHE U CPABHUTEIHbHO-MOP(OIOrHIeCKHEe METOAbl U3YyUEHHUs
HBONIOLMH. ['€HETHYEeCKHME MEXAHU3Mbl JBOJIOLMM OHTOTE€HE3a M MOSBJICHUS
SBOJIIOLIMOHHBIX  HOBIIECTB. ['OMOJOTMYHBIE W  aQHAJIOTHMYHBIE  OpraHbl.
PynumenTtapHsle  opranbl M aTaBU3Mbl.  MOJIEKYJIIPHO-T€HETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  HM3YYEHHUS  HBOJIIOLUU.
['omonornynsie reHbl. COBpEMEHHbBIE METO/Abl MOCTPOCHUS (PUIOT€HETHYECKUX
JEPEBBEB.

XPpOMOCOMHBIE MYTallUH U SBOJIOLUS TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (MpaBwWiia) 3BOJONMH. [IpuHyun cmenvt yHKyui.
HeoOpatumocTs 3BosonMH. AjantuBHas paguaius. HepaBHOMepHOCTh TEMIIOB
HBOJIIOLIHH.

JdeMoHcTpanuu

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, ®. Mromep, 3. 'ekkens.

Tabmuupl U cxembl: «OUIOTEHETUUECKUN DSl JIOIIAIN», «APXEONTEPUKCY,
«3Bepo3yoObie  smepel»,  «Creromedansr»,  «Punmodute»,  «CeMeHHBIC
nanopoTHukn», «buoreorpaduyeckue 30Hb 3emum», «Jlpeiid) KOHTHUHEHTOBY,
«PenukThl», «HaudanpHble cTaauu 3MOPUOHAIBHOTO PA3BUTUS MO3BOHOYHBIX
XKUBOTHBIX», «['OMOJIOrMYHBIE U aHAJIOTUYHBIE OpraHby, «PyAUMEHTHI»,
«ATaBU3MBD»Y, «XpOMOCOMHBIE HAOOpHI 4YeJNOBEKa M IIUMIaH3e», «lnaBHbIE
HaMpaBJIeHUs 3BOJTIOLUNY, «OO0II1e 3aKOHOMEPHOCTHU 3BOJIIOLIUN.

O6opynoBaHue: KOJUJIEKIIUU, TepOapuu, MYJSDKM HCKOMAEeMbIX OCTAaTKOB
OpPraHU3MOB, MYJISDKM TOMOJIOTUYHBIX, aHAJIOTUYHBIX, pyJAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. Ilpouncxoxaenne U pa3BuTHE )KU3HU Ha 3emJie

Hayunble rumore3sl NPOUCXOXKIEHUSA KU3HU Ha 3emiie. AOWOreHes u
naHcnepmusi. JloHayuHble TpeACTaBlICHUs] O 3aPOKJIECHUU JKU3HU (KPEaALMOHU3M).
['MnoTre3a MOCTOSHHOTO CaMO3apOXKIAEHU )KU3HU U €€ OIpOoBEpKeHUE onbiTamu .
Penu, JI. Cnanumannanm, JI. [Tactepa. [IpoucxoxaeHue »Ku3Hu U aCTPOOMOIOTHSI.

OcHOBHbIE dTanbl HEOPraHUYECKOU DBOJIIOLIU Y. [limanerapHas
(reosoruyeckasi) 2BOJIOINMUS. XUMHUYECKas »dBOJIOLUS. AOHUOTeHHBIH CHUHTE3
OpraHnueckux BemecTtB u3 Heopranudeckux. Ombir C. Mumnepa u I'. IOpm.
OOpa3oBanue mnonumepoB u3 MoHOMepoB. KoamepBarnas runoresa A. .
Omnapwuna, TMmoTe3a nepBuaHOro OynroHa JIx. XomnaeitHa, TeHETHYECKasl TUTIOTE3a
I'. Ménnepa. Pubosumsr (T. Yek) m rumoresa «mupa PHK» V. T'unbGepra.
dopmupoBaHre MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUcropus 3emumm m meroabl €€ wu3ydeHus. lckomaemble OpPraHU4ecKHe
ocrarku. ['eoxpoHonorus u e€ Meroabl. OTHocuTenbHass U aOCONIOTHAs
reoXpoHoIorus. I'eoXpoHoiornueckas ImKana: 30Hbl, 3pbl, IEPUOJIBI, SITOXH.



HauanpHpie 3Tanel opraHudeckod 3BoJronMU. llosBieHune u 3BOIOIUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HUKHOBEHHE TEPBBIX IKOCHUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOTUIEHKH KaK aHaJOr MEepPBbIX HAa 3emiie COOOLIECTB.
Ctpomaronutsl. [IpokaprOTHl U 3yKapUOTHI.

[TpoucxoxeHne 3ykapuoT (CUMOMOreHes3). DBOIIOLIUOHHOE MPOUCXOKICHUE
BUpycOB. [IponcxoxkieHne MHOIOKIETOYHBIX OpPraHu3MOB. BO3HHKHOBEHUHE
OCHOBHBIX I'PyII MHOT'OKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE ATallbl ABOJIOLNMM BBICIIMX pacTeHuil. OCHOBHBIE apoMOp(O3bI
pacteHnii. Bpixox pacrenmii Ha cyumry. llosBieHME CHOpPOBBIX pAacTeHUM H
3aBoeBaHMe UMK cymd. CeMeHHble pacTeHus. [IpoucXoklIeHHe IBETKOBBIX
pacTEeHUM.

OCHOBHBIE ATalbl 3BOJIOIMHU KUBOTHOTO Mupa. OCHOBHbIE apoOMOP(O3bI
XKUBOTHBIX. Bennckas ¢ayna. KeMOpuiickuil B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
tunoB. [lepBble XOpa0BbIE KUBOTHBIE. JKM3HB B BOAE. DBOJIONUS MTO3BOHOYHBIX.
[Tpoucxoxnenue ampubuit u pentwmid. [IpoucxoxaeHre MICKOTMUTAIONINX U
ntul. [lpunnun xmroyeBoro apomopdosa. OcBoeHue O€CO3BOHOYHBIMH U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIU.

PaszButne xu3HM Ha 3emie IO dpaM M IEpUOJAM: apXeu, IMPOTEPO30H,
najgeo30M, Me3030M, KalHo30M. OOmas XapakTepucTUKa KiIumarta U
reoJIOTHYeCKuX MpoueccoB. [losBieHHE M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: €ero yclioBUs U BIUSHUE HA Ta30BbIi cOCTaB aTMOC(hEpHI.

MaccoBbie BbIMUPaAHUSI — SKOJIOTUUECKUE KPU3UCHI Iponuioro. Ilpuyuunsl u
CIEACTBHASL MAacCOBBIX BbBIMUpPAaHUN. COBPEMEHHBIN JKOJOTMYECKHA KPU3HUC, €ro
ocobennoctH. [Ipobiema coxpanenus 6uopasHooOpas3ust Ha 3emiie.

CoBpemeHHasi cucTeMa opraHudeckoro mupa. [IpuHuumnel kinaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATHYECKHE IPYNIbI OPraHU3MOB.

JdemoHcTpanuu

[Toptpetsr: ®. Penn, JI. Cnannanuanu, JI. [Tactep, U. 1. Meunukos, A. W.
OmnapuHn, Ix. Xongein, I'. Mémnep, C. Munnep, I'. FOpu.

Ta6muier u cxembl: «Cxema onbita @. Penny, «Cxema onbita JI. [Tactepa mo
M3YUYCHUIO CaMO3apOXKJIeHUsl Xu3HW», «Cxema ombita C. Mumiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  HIBoNOUUN», «['eoxpoHolOrMYecKass  IIKaiay,
«HauanbpHble 3Tanbl OpraHUYEecKor 3BomoLUN», «Cxema 00pa3oBaHUsI FyKApUOT
nyTéM cumbuoreHeza», «Cucrema XUBOM Npupoab», «CTpoeHUE BUPYCay,
«Apomopdossl  pacteHuit», «PuHHOGUTH, «OTHOKIETOYHBIE BOIAOPOCINY,
«MHOroknerounsie Bomopocian», «Mxwu», «llanoporHukm», «l'omocemeHHbIe
pactenusi», «Opranbl I[IBETKOBBIX pacTeHui», «(Cxema pa3BUTUS KUBOTHOIO
Mupa», «Apomopdossl KUBOTHBIXY», «lIpocteitmme», «KuieuHomnonocTHwIeY,
«IInockue 4EPBUY, «YIEHUCTOHOTHEY, «PpI10BIY, «3€MHOBOJHBIEY,



«IIpecmbikaromuecs», «lltuupry, «Miekonuratromme», «Pa3BuThe XuU3HH B
apXerucKkou 3pey», «Pa3BuThe KU3HU B MPOTEPO3OMCKON 3pe», «Pa3BUTHE )KU3HU B
[1aJIC030MCKOM 3pey, «Pa3BuTHe )KU3HU B ME3030MCKOH dpey, «Pa3sBUTHE KU3HU B
KaiiHO30MCKOM 3pe», «CoBpeMeHHas CUCTEMA OPraHUYECKOr0 MUPay.

O6opynoBanue: repOapuyd pPacTEHUM pPa3IUYHBIX OTIEIOB, KOJUICKIIUU
HAaCEKOMBIX, BJIAKHBIE MPENApPaThl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUH
UTJIOKOKHMX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, YydYela ITHLl W 3BEpEW,
KOJUICKIIUM OKAaMEHEJIOCTEH, MOJIE3HBIX HMCKOMAEMbIX, MYJSIKA OPTraHUYECKUX
OCTaTKOB OPraHU3MOB.

Bupryanbnas  saboparopHas  padora «MoaenupoBaHUE ~— ONBITOB
Musnepa—tOpu 1o n3yyeHuto abUOreHHOro CUHTE3a OPraHMYeCKUX COSAUHEHUN B
NEepPBUYHON aTMochepey.

JlaGoparopHnasi padora «/3ydyeHue M ONUCAHUE MCKOMAEMBIX OCTATKOB
JPEBHUX OPTraHU3MOB.

IIpakTnueckas padora «lM3yueHue OCOOEHHOCTEW CTPOCHUS pacTeHUI
Pa3HBIX OTAEIOBY.

IIpakTuueckas padora «/3yueHne 0oCOOEHHOCTEH CTPOEHUSI TTO3BOHOYHBIX
YKUBOTHBIX).

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AaHTPOIIOTeHe3

Paznensl n 3anaum anTponosiorud. MeToabpl aHTPOIIOJIOTHH.

CraHOBJICHHE TPEACTABICHUN O IMPOUCXOXKICHHM YeEJIOBEKA. Pennrunosnbie
BO33peHUsA. COBpEMEHHBIC HAYUHbIE TCOPUH.

CX0acTBO 4enoBeKa € )KMBOTHBIMU. CHUCTEMATHUECKOE MOJIOKEHUE YEIIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA C  JKUBOTHBIMU:  CPAaBHUTEIBHO-
MOPGOIOTHYECKHE, AMOPHOJIOTHYECKHE, (bU3M0I0r0-OMOXUMHUYECKHE,
noBejieHueckue. OTanuus 4enoBeKa OT KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJOBHOTO MO3Tra U BTOPOU CUTHAJIBHOM
CHCTEMBI.

JBrxymue cuiibl ((hakTophl) aHTPOTIOreHe3a: OMOJIOTHYECKHE, COIUATbHBIC.
CooTHouieHUE OMOJOTUYECKUX U COLIMATBHBIX (DPAKTOPOB B aHTPOIIOTEHESE.

OcHOBHbBIEC CTauu aHTpororeHe3a. PanHue uenoBekooOpa3Hbie 00E3bSIHBI
(TIPOKOHCYJIBI) U paHHHUE MMOHTHIBI — OOIIHE MPEAKH Y€TI0BEKOOOPa3HBIX 00€3bsH U
JTr0/1el. ABCTPAJIONIUTEKU — JIBYHOTHE MPEIKU JIIOACH. UEIIOBEK yMENbIi, MEPBbIE
M3TOTOBJIEHUS OPYIHM TpyAa. UenoBek NpsIMOXOASIIMNA U MEPBBIMA BBIXOJ JIFOJEH
3a npenensl  Adpuku. YenoBek reiaenbOeprckuii — - 0oOmMMM  MpeoK
HEaHJIEPTaJbCKOr0 YEJOBEKAa M YEJIOBEKA pasyMHOTO. YenoBeK HeaHIepTaJbCKUN
KaK BHJI JIIOJIEM XOJOJHOTO KiMMaTa. YeloBEeK pa3yMHBbIM COBPEMEHHOIO THIIA,
JICHUCOBCKMM YENIOBEK, OCBOCHHME KOHTHHEHTOB 3a TmpeaenamMu Adpuku.
[TaneoreneTrka u NajaeoreHOMHUKA.



DBOJIONKS COBPEMEHHOTO 4esnoBeKka. EcTecTBeHHBI OTOOp B TMOIMYJISIIIUSIX
yesnoBeka. MyTalMOHHBIN Tipouecc U noiaumopdusm. [lonmynsiunoHHbBIE BOJIHBI,
npeid reHoB, murpaius U «d3PGEKT OCHOBATENS» B MOMYJISIUSAX COBPEMEHHOIO
YeJI0BEKA.

Yenoseueckne pacel. Ilonarne o pace. bosbmme pacel: eBpomneonaHas
(eBpasmiickasi),  aBCTpajO-HErpouJHas  (PKBATOpUAJbHAs),  MOHIOJOUAHAs
(a3maTcko-amepukaHckas). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHEeTe.
EnuncTtBO  4yenmoBeueckux — pac.  HaydHas  HECOCTOATENBHOCTH — pacu3Ma.
[TpucnocoONMeHHOCTh YeNOoBEKa K pa3HBIM YCIOBUSM OKpPYXKAIOMIEH Cpempl.
Brnusaue reorpaduyeckoit cpeapl W apeiida TeHOB Ha MOPQOJIOTUIO U
(U3HOIOTHIO YeTIOBEKA.

MexaucuuiuinHapHble  MeToabl B (usnueckodl  (OMOJOTHYECKOM)
aAHTPOINOJIOTUM.  OBOJIOLMOHHAS  AHTPOINOJOTHS W MAJECOAHTPONOJIOTHUS
YEJIOBEUECKHUX TMOMYJANUNA. bruoconuanbHble UCCAEAOBAHUS MPUPOJBI YEIOBEKA.
HccnenoBanne KOIBOIIONMHA OMOJIOTMYECKOTO U COIMAIBLHOTO B YEIIOBEKE.

JdeMoHcTpanuu

IToprpersr: Y. lapsun, JI. JIuku, . 5. Porunckui, M. M. I'epacumos.

Tabmuupl 1 cxembl: «MeTozibl aHTPONOJOTUWY», «['0JTOBHOIM MO3T YenoBEKay,
«YenoBekooOpa3Hbie 00e3bIHB», «CKENeT dYelnoBeKa M CKEJNeT IIUMIIaH3ey,
«PyAMMEHTHI U aTaBU3MbDY, «/[BHXKYIIME CHUIIBI AHTPOIIOTE€HE3a», « IBOITIOLIMOHHOE
IpEBO  4eloBeKa», «ABcrpajmonutek», «UYenoBek  ymenslit», «Yenosek
MPAMOXOAIINIY, «JleHncoBckui yenopek» «Heanaepranbub»y, « KpomMaHbOHIIBIY,
«IIpenku yenoBekay, «ITamnbl 3BOJIONHU YEIOBEKa», «Packl UeloBeKay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB  MaTepHAIbHOM
KyJIbTYpbl ~TpPEAKOB 4YeloBeKa, penpoaykuuu (pororpaduu) KapTuH C
MU(DOTOTHYECKUMU W OUOJNEHCKUMH CIOKETaMH TPOMCXOXKICHHS YEeIOBEKa,
doTorpaduu Haxo10K KCKOMIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeIOBEKA, MOJENb
yeperna 4YeJoBeKa W 4epena IMIMMIIAH3€, MOJIENIb KUCTH YEJIOBEKa M KHUCTH
IIMMIIaH3€, MOJEIN TOPCa MPEIKOB YEIIOBEKA.

Jlabopatopnas pabGora «/3ydyeHne o0coOEHHOCTEH CTpOEHHUs CKeleTa
YEJIOBEKA, CBSI3AHHBIX C MPIMOXO0XKICHUEM.

IIpakTnuyeckas padora «/3ydyeHne 3KOJOrMYECKUX afanTaliil 4eJTOBEKay.

Tema 6. Dxosoruss — Hayka O B3aMMOOTHOUIECHUSIX OPraHU3MOB U
HAIOPraHM3MEHHBbIX CHCTEM C OKPY/KaKIIeHd cpeaou

3apoxaeHue U pa3Butue skojoruu B Tpyaax A. I'ymGonbara, K. @. Pynse,
H. A. CesepuoBa, J. I'ekkens, A. Tenciu, B. H. CykauéBa. Pa3gensl u 3amaun
sKoJ0ruu. CBSI3b SKOJIOTUU C APYTUMH HAyKaMHU.



Metoapl skonoruu. IloneBble HaOMIOACHUS. DKCIEPUMEHTHI B IKOJOTHMH:
npupoAHble W JlaboparopHble. MojenupoBaHue B IKOJIOTMU. MOHUTOPUHT
OKpY>Karollel cpe/ibl: JIOKaIbHbIN, peTUOHAIIbHBIN U TJ100aTbHBIH.

3Ha4YeHUEe DOKOJIOTMYECKMX 3HAHMW JUI1  YEJIOBEKa.  ODKOJOTUYECKOE
MHPOBO33PEHUE KAaK OCHOBA CBS3€M 4YeJOBedecTBAa ¢ npupogor. PopmupoBaHue
HKOJIOTUYECKOMN KYJIbTYPBbI U 3KOJIOTMYECKON I'PAMOTHOCTH HACEIICHUS.

JdeMoHcTpanuu

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. Cesepuos, J. I'ekkenb, A.
Tencin, B. H. Cykaués.

Tabmuiel 1 cxeMbl: «Pa3gensl dxonorumy, «Metoabl skonorumy, «Cxema
MOHUTOPHUHIA OKPYKAKOLIEN CPEIBD.

JlabopaTopHnast padora «3yuenue METOJ0B AKOJIOTMYECKUX
HUCCJICIOBAHUI.

Tema 7. Opranusmsl U cpeaa OOUTAHUSA

Okonoruueckue (GakTopbl U 3aKOHOMEPHOCTH uX AeiictBus. Knaccudpukanus
IKOJIOTHYECKUX (HaKTOpPOB: abUOTHYECKHE, OMOTHYECKUE, aHTponoreHHeie. Oo1me
3aKOHOMEPHOCTH ACHCTBUS 3KoJorHueckux ¢akropos. IIpaBuno munumyma (K.
Mmpenrens, 0. Jlubux). TomnepaHTHOCTh. DBPUOMOHTHBIE M CTEHOOHOHTHBIC
OpPTaHHU3MBI.

AlGuoTtnueckue ¢aktopel. CBeT Kak sKojormdeckuid (axrop. eiicTBue
Pa3HBIX YYaCTKOB COJIHEYHOI'O CIIEKTpa Ha OPraHU3Mbl. JKOJIOTUYECKHE TPYIIIbI
pacTeHMI M JKMBOTHBIX II0 OTHOIIEHWIO K cBeTy. CHUrHaJbHas pPOJIb CBETA.
doTonepuoansMm.

Temneparypa kak oskonorudyeckuid (axrop. [leiicTBue TemmepaTypbl Ha
opranu3Msbl. [IolKWIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocth kak skonormyeckuid akrtop. Ilpucnocobienus pacteHuil K
NoJiZIepKaHu0 BoJgHOTo OamaHca. Knaccudukamusi pacTeHHMid MO OTHOIICHHUIO K
Bojie. [Ipucrnoco6nenns KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEXUMA.

Cpenbl oOuTaHusi OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JyIIHAs, MOYBEHHAs,
rNyOMHHAsT  MOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3UKO-XUMHUYECKUE
O0COOEHHOCTH cpen oOuTaHus opraHu3MoB. IlpucrnocoOneHus OpraHu3MoB K
JKU3HU B Pa3HbIX Cpeaax.

buonornyeckne putmbl. BHemHue u BHyTpeHHHE pUTMBI. CyTOYHBIE U
rogu4yHbie pUTMbL. [IpUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

XKuznennsie Qopmbl opranu3moB. [lomstne o Ku3HEeHHOH (opme.
XKuznennsle popMbl pacTeHUM: AepeBbs, KyCTApHUKU, KyCTAPHUYIKH, MHOTOJIETHHUE



TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHBIE (POPMBI KUBOTHBIX: THIPOOUOHTHI,
re0OMOHTHI, a3pOOHOHTHI. OCOOEHHOCTH CTPOCHHMS M 00pasa >KU3HH.

buortnyeckue (akTopBHI. Buner OMOTHUYECKUX B3aUMOJCHUCTBUN:
KOHKYPEHIIUS, XUIIHUIECTBO, CUMOMNO03 1 ero ¢opmel. [lapazutusm, koomeparus,
MyTyalu3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxJeOHM4ecTBO). Hetpoduueckue
B3auMojielicTBus  (Tommueckue,  (opuyeckue, (Qabpuueckue).  3HauCHUE
OMOTUYECKUX B3aUMOACHCTBUM [JIsl CYIIECTBOBaHUS OpPraHW3MOB B Cpele
obutanus. [I[puHIMI KOHKYPEHTHOT'O UCKITIOUCHHUS.

JdemoHcTpanumn

Tabmuubr u cxembl: «JOKonorudeckue @axTopb», «CBETOBOW CIIEKTpPY,
«IKOJIOTUYECKUE TPYIIIbl )KMBOTHBIX MO OTHOIIEHUIO K CBETY», «TErIOKpOBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE JKUBOTHBIEY», «DU3HOIOTHUECKHE aJanTaluu
KUBOTHBIX», «Cpenbl O0OWTaHHS OpraHU3MOB», «bHOJOrMYecKne pUTMBDY,
«Kwm3nenneie  Gopmbl  pacteHmity, <« KusHeHHBIE  (GOPMBI  KUBOTHBIXY,
«JKocUCTEMA MIMPOKOJIMCTBEHHOTO JIeca», « IKOCHCTEMA XBOMHOTO Jecay, «llenu
NUTaHus», «XuuHudectBo», «llapasutuzm», «Konkypenus», «CumOuosy,
«KoMmmeHcanuzmy.

O6opynoBanue: repOapuu pacTeHUN U JKUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIUSHUIO PA3IUYHBIX OKOJOTUYECKUX (PAKTOPOB, TepOapuy CBETOIOOMBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTCHHM, CBETOJIOOMBBHIC, TCHEIIOOUBBIC U
TEHEBBIHOCIIMBbIE KOMHATHBIE PACTEHHUSI, TepOAPUU U KOJUIEKIIUU TETUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYUBBIX PACTEHUM, dydyena MTULl U 3Bepeil, repdapuu
pacTeHuil, OTHOCSIMXCA K TUrpoduTaM, Kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYIMI, KOJUIEKIIMH XUBOTHBIX, OOUTAIONINX B Pa3HbIX Cpelax,
repbapu M KOJUIEKIIMM PACTEHUH M IKUBOTHBIX, OO0JaJalOMIMX YepTaMu
PUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCIOBUM KU3HU, repOapuu u
KOJUICKIIMM PACTEHUW U KUBOTHBIX PA3JIMUHBIX KU3HEHHBIX (POPM, KOJUICKIUU
YKUBOTHBIX, YUYACTBYIOIIUX B PA3IMYHbIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopHasi paGota «BpIABICHHE MPUCTIOCOOJICHUNH OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTopnasi paGora «BpIsBI€HUE MNPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopatopHass pabora «AHaroMu4yeckue OCOOECHHOCTHM PACTEHHH U3
Pa3HBIX MECT OOHUTaAHUS.

Tema 8. Ikos10rust BUA0OB U NOMYJIANMNI

DKOJIOTUYECKHE  XapaKTePUCTUKHU  TOIMYJISILUHU. [Monmynsimust  kak
Oouonoruueckas cuctema. Poib HEOTHOPOAHOCTH cpenbl, (pu3ndeckux 6aprepoB U
0COOEHHOCTEH OMOJIOTUU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiuid. OCHOBHBIE TIOKa3aTeNW MOMYJSIUU: YHUCICHHOCTb, IUIOTHOCTb,



BO3pacCTHAasi M II0JIOBas CTPYKTYpa, POXKAAEMOCTb, IPUPOCT, TEMII POCTA,
CMEpPTHOCTb, MUTPALIUSL.

DKOJoru4ecKass CTpykrypa nomysisiuuu. OlieHKa YHUCICHHOCTH TOMYJISLIHU.
JuHnamuka nonyiasiuuu U e€ peryisiius. buoTtudeckuid MOTEHIMAN MOMYJISHN.
MonenupoBanre TMHAMUKH TOMyIsiuud. KpuBble pocTa YMCIEHHOCTH OMYISLIHH.
KpuBbie BbDKHMBaHUS. Perymnsiys YUCICHHOCTH MOMYJSLUNA: Poiib (HaKTOPOB,
3aBUCSAIINX U HE 3aBUCAUIUX OT IUIOTHOCTH. DKOJIOTHYECKUE CTPATETUX BUJIOB (T- U
K-ctparerun).

[Tonsitue 00 sKonorMYeckoil Humie Buma. MecrooOutanue. MHoromepHas
MoJenp sKojiornyeckon Humum Jx.M. XarumHcona. Pa3mepbl 3konorudeckou
Huu. [loTeHnnanpHas U peaTn30BaHHas HULIU.

Bua kak cucrema nonynsuumid. Apeansl BUIOB. Buabl M HX KU3HEHHBIE
CTpaTeruu. JKOJIOTUUECKUE IKBUBAIICHTHI.

3aKOHOMEPHOCTH TIOBEACHHUS W MUTpalMil >KUBOTHBIX. buosornueckue
WHBa3UH YyKEPOJHBIX BUJIOB.

JdeMoHcTpanuu

IToprper: k. . XaTunHCOH.

Tabnuipl U cXeMbl: «DKOJOTHUYECKUE XapPaAKTEPUCTUKU MOMYJISIIUN,
«IIpocTpaHcTBeHHass  CTpyKTypa  momyasinun», «Bo3pacTHble  nUpaMHUAbI
nonyusiun», «CKOpOCTh  3aceleHusi IOBEPXHOCTH 3eMJM  pa3lInuyHbIMU
opranuzmMamun», «Moaens 3kosorunyeckon Humu J[x. M. XarynHconay.

O6opynoBaHue: repoapuu pacTEHUN, KOJIJIEKIIUHN )KUBOTHBIX.

JlabopaTopnass  padora  «IIpucmocoOieHuss CceMsSH  pacTeHHH K
pacceneHuo.

Tema 9. Ikos10rus CO00MIECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBS3u MEXIy
OpraHu3Mamu B OMOLIEHO3E.

Dxocucrema kak oTkpbiTas cucrema (A. [x. Tencnu). OyHKIIMOHAIBHBIC
OJIOKM OpPraHu3MOB B JKOCHUCTEME: MPOIYIEHThI, KOHCYMEHTBI, PEIYyIICHTHI.
Tpoduueckne ypoBHH. Tpoduueckue nenu u cetu. AOHOTHUECKHE OJIOKU
skocucteMm. [1ouBbl U Wbl B 3kOcHcTEMaxX. KpyroBopoT BEIIECTB U MOTOK SHEPTUU
B 9KOCUCTEME.

OCHOBHBIE  TIOKa3aTeNM  JKOCHCTEMBL. buomacca ®W  NIpOIyKUUA.
DKOJIOTUYECKHE MTUPAMU/IBI UhCel, OMOMACCHI i SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HamnpaBiieHHbIE 3aKOHOMEPHBIE CMEHBI COO00IIEeCTB — cykueccuu. [lepBuuHbie U
BTOPUYHBIE CYKLIECCUMM W UX INPUYMHBL. AHTPONOTEHHBIE BO3JCHUCTBUA HA
cykneccuu. KnmnmmakcHoe coobiectBo. bropasnoobpasue u mojgHora KpyroBopora
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.



[TpupoaHbIe SKOCUCTEMBI. JKOcucmembl 03€p U pek. IKocucmemvl Mopeti u
OKeano08. Ixocucmemvl MYHOP, 1eCO8, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArpouneHos. Paznuums
MEX]Ty aHTPOTIOT€HHBIMH U MIPUPOJAHBIMHU 3KOCUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['oponckas
dbnopa u dayna. CuHaHTpomm3aius TopoAcKoil ¢ayHbl. buonornueckoe u
XO035IUCTBEHHOE 3HAYEHUE arpO3KOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHHSI OCHOBHBIX B3aMMOICHCTBHII OPTraHU3MOB B
skocuctemax. Ponb kackadHoco 3ggexma u 6ud08-30upukamopos (Kirouegvix
61008) 8 pyHKyuoHuposanuu sxocucmem. IlepeHOC IHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMAaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOMYJIAIMN U SIKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmuol go30elicmeusi  3Aa2pA3HEeHUll  PA3HbIX Mmunos Ha
CYOOP2aAHUBMEHHOM, OP2AHUSMEHHOM, NONYJAYUOHHOM U IKOCUCIEMHOM YPOBHSX,
OCHOBbI  DKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCMEUsL.
MeTo070THsI MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIOT€HHBIX IKOCUCTEM.

JdemMoHcTpanuu
[Toptpet: A. JIx. Tencnu.
Tabmuupr  u cxeMmbl:  «CTpykTypa  OWoueHO3a»,  «ODKOocucTema

HIMPOKOJIMCTBEHHOIO Jiecay, «IKOCUCTEMAa XBOMHOTO Jieca», «DYyHKIHMOHAJIbHbBIC
IpYIIIBl OPTAaHU3MOB B 3KOCHUCTEME», «KpyroBOpOT BEIIECTB B 3KOCHUCTEMEM,
«Ilenu nuTanus (macTOUIHAS, TETPUTHAS)», « IKOJOTHUECKas MUPAMHUIA YUCEID»,
«IKoJloTHYecKas nupamujia Oromacchl», «IKOJOTHYecKas MUpamMuja dHEPTrUun»,
«ObpazoBanue 0onotay, «IlepBuynas cykieccus», «BocctanoBiaeHue jeca mocie
noxapa», «9KoCHCTeEMa 03epa», «ATrpoleH03», «KpyroBopoT BEHIECTB M IMOTOK
HHEPTUU B arpolieHo3er, «[Ipumepsl ypOoskocucTem.

O6opynoBaHue: repOapuu pacTeHUH, KOJJIEKIIMU HACEKOMBIX, Uyydesia NTUIl U
3Bepeid, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHHM, aKBAPUYM KaK MOJICTTh
HSKOCHUCTEMBI.

IIpakTnyeckas padora «3ydenue u onucanue ypo03KOCUCTEMBI».

JlabopaTopnass paGora «M3ydenune pazHOOOpa3usi MEJIKUX TOYBEHHBIX
YJIEHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKYpcusi «IKCKYpCcHsl B TUIMYHBIM OMOreoieHo3 (B 1yOpaBy, Oepe3HsK,
CJIbHHK, Ha CYXOJI0OIbHBIA UM TIOMMEHHBIN JYT, 03€PO, O0JIOTO)».

IKeKypeust «DKCKypcHsi B arpo3kocucTeMmy (Ha MOJe WM B TEIUIMYHOE
XO3SICTBO)».

Tema 10. buocgepa — riodanbHas IKocUCTEMA

buochepa — obOmennanerapHas 000J0YKa 3eMIIM, TJIE€ CYIICCTBYET WIIH
CylllecTBOBaJa >kM3Hb. Pa3BuTue npeacrasieHuit o 6mocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuanckoro o 6uochepe. Obmactu 6mocheps u eé cocran. XKupoe
BeIlleCTBO Onocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Onocdepbl. OcodeHHOCTH Onocdepsl Kak
rno0anbHOM 3KOcucTeMbl. JlMHaMuueckoe paBHoBecue B buocdepe. KpyroBopoTsl
BEIIECTB U OMOTCOXMMHUYECKHE IUKIBI (Yriiepoaa, a3oTa). PUTMHUYHOCTE SIBIICHUN
B Onocdepe.

3oHasibHOCTh Ouocdepnl. Ilonarue o Ouome. OCHOBHBIE OWOMBI CYIIIH:
TYHJpa, XBOMHBIE Jieca, CMEILIAHHbIE U TUPOKOJIMCTBEHHbIEC JIeca, CTENU, CABaHHBI,
MyCThIHU, TPOIMUYECKHE JIECA, BEICOKOTOPhA. KiMMar, pacTUTEIbHBIN U dKUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa U QyHKIIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOIO MOTEHIMaja 1
onochepHbIX QPYHKIIHA.

JdemoHcTpanuu

[Toptpetsr: B. 1. Beprnanckuii, 3. 3rocc.

Tabmuubr u cxembl: «l'eocdepsr 3emnn», «KpyroBopoT azora B HpUpOJEY,
«KpyroBopoT yriepona B mpupoze», «KpyroBopoT Kuciopojia B HpHUPOEY,
«KpyroBopoT BoJbI B mpupojie», «OcHOBHbIE OMOMBI cymny, «Kinumaruueckue
nosica 3emsm», « Tynapa», «Taiiray, «Cmemansbiii gecy, «1InpokoIncTBEeHHBIN
aecy, «Crenby, «CaBanHay, «IlycTbiHsy, « Tponuueckuid gecy.

O6opynoBaHue: repoapuy pacCTEHUH Pa3HbIX OMOMOB, KOJUJICKIIMH YKUBOTHBIX.

Tema 11. YesnnoBek u OKpy:Ka0IIas cpeaa

DKOJIOTUYECKUE KPU3UCHI M UX NOpuuuHbl. Bo3nelicTBue denoBeka Ha
onochepy. 3arps3HeHuwe BO3MymHOW cpenbl. OxpaHa Bo3dyxa. 3arps3HEHUE
BOOHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymenue mnouBbel. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHure KinMara.

AHTpONOreHHOE BO3JEHCTBUE HA PACTUTEIBHBIN U ®KUBOTHBIM Mup. OxpaHa
pPacCTUTENILHOTO U KUBOTHOTO MHpa. OCHOBHBIE MNPUHIUIIBI OXPaHbl MPUPOJIBI.
Kpacubie xuuru. OcobGo oxpansiembie mnpupoansie Tepputopun (OOIIT).
boranndeckue cazibl ¥ 300J10TUYECKUE TTAPKH.

OCHOBHBIE TPHUHIIMIBI YCTOMYMBOTO PA3BUTHUS YEJIOBEUYECTBA U MPUPOJIBI.
PanionasibHO€ ~ TPUPOJIONOJIB30BAHME U COXpPaHEHHE  OMOJOTMYECKOIo
pazHooOpasust 3emumn. OOmMe 3aKOHOMEPHOCTH TJI00ATBHBIX 3KOJOTHYECKHX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA B €T0 BEPOATHBIE TIOCIIEICTBUA.

Pa3BuTHe METOMOB MOHUTOPHHTAa pa3BUTHS OIMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle UCCIe008aHUs nepexooa K pecypcocbepezaroujei u
KOHKYDeHmocnocoonou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcui.
Hayuonanvnvie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu Nno COCMOAHUIO OMOENbHBIX 6U008 U 3Kkocucmem. (OCHOBbI



sKopeadburumayuu dKocucmem U cnocooos 060pvObLl ¢ OUONOBDENCOCHUIMUL.
Pexoncmpyxkyus Mmopckux u HazemHbix 3KOCUCHEM.

JdemoHcTpanuu

Tabmuubr w  cxembl:  «3arps3HeHue  aTMocdepbl»,  «3arps3HeHUe
ruapochepsr», «3arps3Henne TouBb», «llapHuKoBBIA 3ddekT», «Ocobo
OXpaHsieMbI€ IPUPOIHBIE TEPPUTOPUNY, «MoOJIeN yIIPaBIsIEMOT0 MUPaY.
O6opynoBanue: ¢otorpapuu OXpaHsSEMbIX pPACTEHHM M KUBOTHBIX KpacHoi
kHuru Poccutickoit @enepanuu, KpacHol KHUTH peruoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110
BHOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
oOydJaronmuMucss TporpaMM CpemHero oO0miero oOpa3oBaHMs: JIMYHOCTHBIC,
METANPEAMETHBIE U ITPEIMETHBIE.

B cTpyKkType TMYHOCTHBIX PE3yJbTaTOB OCBOCHHS IPOTrPaMMBbl 10 OMOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABIISIOIIME: OCO3HAHWE OOYYaIOIMMUC POCCUICKON
rPaXKJaHCKOM UAEHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPEACICHUIO, Haiuuue Mmomueayuu K OOy4eHUI0  OUOJIOTHUH,
yeneHanpasienHoe paszsumue BHYTPEHHHX YOEXICHUW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUECKUX TPAJAUIUN Pa3BUTUS OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JEATENBHOCTH [IEHHOCTHO-CMBICJIOBBIMH YCTaHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  O0pa3oOBaHUs, HaIuyue NpPaBOCO3HAHUS  DKOJIOTHYSCKOU
KYJBTYPbI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH )KU3HCHHBIC TUIAHBI.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JTOCTUTAIOTCS
B EJUHCTBE Y4YeOHOW M BOCHHUTATEIbHOW JESATEIBHOCTH B COOTBETCTBUM C
TPaJIULIMOHHBIMA POCCUNCKUMU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U AyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMH, IMPUHSATHIMA B OOIIECTBE MpaBUIaMHU M HOpPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT IMpOIleccaM CaMOIIO3HAHHUS, CAMOBOCIIUTAHHUS U
CaMOpAa3BUTHSA, PA3BUTHUS BHYTPEHHEH TNO3WIMUA JMUYHOCTH, NATPUOTH3MA U
YBAXKEHUS K 3aKOHY W MPAaBOMOPSAKY, YEIIOBEKY TPY/Ja U CTApLIEMY MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHS, OCPEKHOTO OTHOIICHHUS K KYyJIbTYPHOMY HACICIUI0 U
TPAAULHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, TpUpPOLIE U
OKpY>KarolIEen Cpee.

JluyHOCTHBIE pE3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buomorus»
JOJKHBI OTPaXaTh TOTOBHOCTh M CIIOCOOHOCTH OOYJAIOIINXCS PYKOBOJACTBOBATHCS
chopMHUpPOBAaHHOW BHYTPECHHEH TO3WIHMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHMEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YOCXKICHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIHIMPEHHUE KU3HEHHOTO
ONBITA U OMbITA ICATEIBHOCTH B MPOIECCE PEAU3alMU OCHOBHBIX HaIPABJICHUM
BOCIUTATEIIbHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOTr0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOM MO3UIIMK 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJI€HA POCCUICKOrO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX TMpaB U OOS3aHHOCTEH, yBa)KEHHE
3aKOHA U IPABONOPSIAKA;



FOTOBHOCTb K COBMECTHOM TBOPYECKOW JESATEIBHOCTH IIPU CO3JAHHUU
y4eOHBIX MPOEKTOB, PEUICHUU y4eOHBIX M MO3HABATENBHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUIO K
SIBJICHHUSIM COBPEMEHHOU KU3HH U OOBSICHATH €€;

YMEHUE yYUTHIBATh B CBOMX JICEUCTBHIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHS JIIOJICH C Pa3HBIMHU YOCKICHUSIMU, KYJIbTYPHBIMA LIEHHOCTSIMU U
COLUAIIBHBIM TMOJIOKEHUEM;

FOTOBHOCTb K COTPYAHHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBIX, TIO3HABATEIbHBIX M HCCJIENOBATEIBCKUX 3a7a4, YBAXKHUTEIBHOTO
OTHOLIEHUSI K MHEHUIO OIMOHEHTOB MpU OOCYXACHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

FOTOBHOCTb K T'YMaHUTApHOU U BOJIOHTEPCKOU JEATEIBHOCTH;

2) IATPUOTUYECKOI0 BOCIIUTAHUSA:

c(hopMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOH WUJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXXEHUS K CBOEMY HApOJdy, YYBCTBA OTBETCTBEHHOCTH IIE€pPE]l
Ponunon, ropmocty 3a cBOM Kpal, CBOXO PoauHy, CBOM A3BIK U KYJIBTYpY,
MPONIOE U HACTOAIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOIIIEHUE K MPUPOJHOMY HACIEIUIO U MaMATHUKAM IIPUPOIBI,
JOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ POCCHUHCKMX YUYEHBIX B CTAHOBJIEHUE U
pa3BuTHE OHMOJOTMHM, TMOHUMAHMS 3HAYCHUsT OWOJOTUM B IO3HAHWU 3aKOHOB
TPUPOIBI, B ’KU3HH YEIOBEKA U COBPEMEHHOTO 00IIECTBA;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIIyKeHHUI0 u 3anmuTte (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHHUS:

OCO3HAaHMUE IYXOBHBIX LIEHHOCTEN POCCUMCKOT0 HAPOIa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTHICCKOTO TTOBEACHNS;

CIIOCOOHOCTh OIICHWBATh CHUTYAllUI0 W TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPHUEHTUPYSICh HA MOPaAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JINYHOTO BKJIAJIa B MOCTPOCHUE YCTOMUYUBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOILICHUE K CBOUM POJUTEIAM, CO3IaHUIO CEMbU HAa OCHOBE
OCO3HAaHHOTO TMPHUHATHS I[IEHHOCTEM CEMEWMHOM JKWU3HU B COOTBETCTBHM C
TpaauuusMu Hapo1oB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKJIIOYas ACTETUKY ObITa, HAyYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIMIECTBEHHBIX OTHOIIICHU;

ITOHUMAHHUE SMOLUMOHAIIBHOTO BO3JICUCTBHS KUBOU IPUPOABI U €€ HEHHOCTH;



TOTOBHOCTh K CaMOBBIPQXXEHUIO B Pa3HbIX BHAAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

5) ¢u3nuyeckoro BocnutaHus, GOpMHUPOBAHMS KYJIbTYPbl 310POBbSI U
IMOIMOHAJIBLHOTO 0JIArONnoJay4Yns:

NMOHMMAHWE W pealih3alus 3J0pOBOTO M 0€30MacHoro obpa3a KU3HU
(3mopoBO€  TUTaHWE, COOJIOJICHHE TUTMEHWYECKUX TMPaBUI U HOPM,
cOQJIaHCUPOBAHHBIN pEXUM 3aHATHUH U OTAbIXa, peryjsipHas (dusnveckas
aKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIIEHUS K
coOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHUMAaHUE IIEHHOCTH TMPAaBWJI HWHIWBUIYAIHHOTO ¥  KOJJIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYAIUsAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIOJICH;

OCO3HaHHWE MOCHEACTBUN W HENPUSATHS BPEAHBIX NPUBBIYEK (YHOTPEOICHHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTU MacTepCTBa, TPYA0IIO0HE;

TOTOBHOCTh K AKTHMBHOW JI€ATEITBbHOCTH TEXHOJOTMYECKOM M COLMaIbHOM
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATHh U CaMOCTOSATEIIHHO
BEITIOJTHATH TaKYIO JICSITEIIbHOCTB;

UHTEpPEC K paziMuHbIM cepam mpoecCHoHaIbHON JEATENbHOCTU, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oyaymer mpodeccurt W peasn30BHIBATH
cOOCTBEHHbBIC KU3HEHHbIEC TUTAHBL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30oBaHUI0 U €amMOOOpa3OBaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOrH4eCKOro BOCIMTAHMS

HKOJIOTHYECKH I€JeCO00pa3HOEe OTHOIICHHE K MPHUPOAE KaK HCTOYHUKY
YKU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHNUS,

MOBBIIIICHUE YPOBHS HKOJOTHMYECKON KyJIbTYpbl: MPUOOPETEHUE OINBITA
IJIAHUPOBAHUSI TMOCTYNKOB H OLEHKM WX BO3MOXHBIX TMOCIEACTBUNA ISt
OKPY>KaroIEn CPEebL;

OCO3HaHMWE TrI00aJTBbHOTO XapaKTepa IKOJIOTHYECKUX MpoOJieM W MyTel ux
pelieHus;

CIIOCOOHOCTh HMCHOJB30BaTh MPHOOpETaeMble MpPU H3YYCHHH OWOJIIOTHH
3HAHUST M YMEHUS NpPU pEUICHUU NpoO0JeM, CBS3aHHBIX C palMOHAIbHBIM
IPUPOOIIOIb30BaHUEeM  (COONIIOJICHHE  TPaBWJI  TOBEACHHS B MPHUPOJIE,
HaIlpaBJICHHBIX HA COXpPaHEHUE PABHOBECHS B HOKOCHUCTEMAax, OXpPaHY BHJIOB,
AKOCHUCTEM, OroChephl);

AKTUBHOE HEINPUATHE JCWCTBHUM, NPUHOCAIIMX BPEHd  OKpYXKaroueu
IPUPOIHON Cpelie, YMEHHE TPOTHO3UPOBATh HEOJIATOMPHUATHBIE HKOJIOTHYECKUE
MOCJIEJICTBUS MPEANPUHUMAEMBIX ACHCTBUHN U NMPEIOTBPAIAT UX;



HaJIMYUE PA3BUTOTO HKOJOTHYECKOTO MBIIIJICHUS, YKOJOTHYECKON KYIbTYPHI,
OITbITA JIeATSIIHHOCTH 9KOJIOTHYECKOM HaIPaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSA MUMH B ITO3HABATEIBbHOW, KOMMYHUKATHUBHOW U COLUAIBHOU
MpPaKTUKE, TOTOBHOCTU K YYaCTHUIO B IPAKTUUECKOMN JIESITEIHbHOCTH SKOJIOTUYECKON
HaIpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU M OOIIECTBEHHON MPAKTHUKH, OCHOBAHHOTO Ha JUAJOre
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIHTYPHOM MHPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOW M YHUTATEIBCKOM KYJIBTYpPhl KaK CpeACTBa
B3aUMOJICHCTBUS MEXKY JIFOJIbMU U MTO3HAHUSI MUPA;

MOHUMAaHHE CIeuUKA OHOJIOTMM KaK HayKH, OCO3HaHUs €& polu B
GbopMUPOBAHUU PAIMOHATBHOTO HAYYHOTO MBIIUJICHUS, CO3JaHUU IEJIOCTHOTO
IpeacTaBlIeHusT 00 OKpPYXaloleM MHpPE KaK O €JUHCTBE MPUPOJBI, YEIIOBEKA U
o0IecTBa, B TMO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHUH MpoOIeM
COXpaHEHHMS IPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTH OUOJOTUM JJIi COBPEMEHHOW IMBWJIM3ALINU:
oOecrie4eHuss HOBOTO YpPOBHSI Pa3BUTHUSI MEAMIIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJOTHUM, CIOCOOHBIX  pellaTb PEeCcypcHble  MNPOOJEMBbl  Pa3BUTHUS
YeJIOBEYECTBA, MTOMCKA MyTEH BBIX0JIa U3 TII00AIBHBIX IKOJOTHYECKUX MPOOJIeM H
obecrieyeHuss  Tepexojia K  yCTOMYMBOMY  Pa3BUTHIO,  PallMOHAILHOMY
WCIIOJIb30BaHUIO TPUPOJHBIX PECYpPCOB M (HOPMUPOBAHHMIO HOBBIX CTAaH/IAPTOB
JKU3HU,

3aMHTEPECOBAHHOCTh B TIOJIYYEHUH OHWOJIOTMYCCKUX 3HAHMH B IEIAX
MOBBIIIIEHUS OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HayYHOW TI'paMOTHOCTH, Kak
COCTaBHOU YacTH (HYHKIIMOHAIBHON T'PaMOTHOCTH OOydwarommuxcs, GpopMupyeMoi
MIpU U3y4YEHUU OUOJIOTUH;

MOHMMAHHUE CYUIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH HCIIOJIb30BaTh TIOJydaeMble 3HAaHHMS I8 aHadu3a |
0OBSICHEHUS SBJICHUN OKPYKAIOIIETO0 MUpa M MPOUCXOASIIMNX B HEM M3MEHEHUH,
yMEHHE JejaTh OOOCHOBAHHBIC 3aKJIOUEHHUS Ha OCHOBE HAyYHBIX (PAKTOB H
MMEIOIIUXCS JaHHBIX C 1IEJIbIO MTOTYUYEHHUS TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSTEIBLHO HKCIIOJb30BaTh OHMOJIOTMYECKHE 3HAHUS IS
penieHus npo0eM B peaabHbIX )KH3HCHHBIX CUTYaIHsX;

OCO3HAHWE€ IIEHHOCTH HAYyYHOW MESTEIbHOCTH, TOTOBHOCTb OCYIIECTBIISATH
MPOEKTHYIO U UCCJIEA0BATENBCKYIO ACATEILHOCTh MHIUBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caMOOOpa30BaHMIO, K AKTHBHOMY IIOJYyYCHHUIO HOBBIX 3HAHWU IO OWOJIOTHH B
COOTBETCTBHH C )KM3HCHHBIMH OTPEOHOCTSIMH.



METANNPEIMETHBIE PE3YJ/IbTATbBI

MeranpenMeTHbie pe3yiabTaThl OCBOCHMS y4eOHOTo mpenmera «buosorusy
BKJIFOYAIOT: 3HA4YMMbIe I (OPMHPOBAHUS MHUPOBO33PEHUS O0yUYaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXIPEIMETHBIC) OOIIeHAYYHbIC MOHATHSA, OTPaXKAIOIINE
IEJIOCTHOCTh HAy4YyHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJ0B TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (BEILECTBO, DHEPTHUs, SBJICHUE, MPOIECC,
cUCTeMa, Hay4HbId (PaKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCCIEIOBAaHUE,  HAOJIOJICHHEe, WU3MEpPEHHE, OKCIHEPUMEHT U  JApYrue);
yHUBEpCalbHbIe Yy4yeOHbIe JelcTBHS (TO3HABAaTENbHbIE, KOMMYHUKATHUBHBIC,

peryJISITUBHBIC), o0ecreunBaroIIne dbopmupoBaHue GyHKITMOHATBHON
IPAaMOTHOCTH W  COIMAJIBHOW KOMIIETEHIIMM OOYyYaloIIUXCs; CIIOCOOHOCTH
oOydJarormxcst WCITIOJIB30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHEIE,

MHPOBO33PEHUYECKHE 3HAHUS W  yHUBEPCAIbHBIE Yy4ueOHbIE JCHCTBHS B
MTO3HABATEIILHOW M COLIMAJIbHOM MPAKTHUKE.

B pesynpraTre wu3yueHuss OHOJOTMM Ha YPOBHE CpPEIHEro oOIIero
oOpazoBaHusi y oOywaromerocss OyayT chOpMUPOBAHBI  [O3HABATEIbHbBIC
yHUBEpCaAIbHBIC yUeOHbIE NCHCTBUS, KOMMYHUKATHBHBIC YHUBEPCATIbHBIC YUCOHBIC
JNENUCTBUS, PETYJIATHBHbIE YyHHUBEpPCAJIbHBIC YUueOHBIC JEWCTBHUSA, COBMECTHAs
JIeSITeIIbHOCTb.

MeranpenMeTHbie pe3yJibTaTbl OCBOCHHS MPOTPaMMbl CpPEIHEro OOIero
00pa30BaHUsl TOTKHBI OTPAXKATh:

OBaaaenue YHHUBEpPCAJIbHBIMH yueOHBIMU NMO3HABATEJIbLHBIMH
JIeHCTBUSIMM

1) 0a30Bble JJOrHYecKHue AeCTBUSI:

CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpOBaTh  Mpoodsemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOIb30BaTh TPH OCBOCHHMHM 3HAHUKM MPUEMBI JIOTHYECKOTO MBIIIJICHHUS
(amanu3a, cuHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, 000OIICHUS ), PAaCKPBIBAaTh CMBICIT
OMOJIOTUYECKUX TOHATUN (BBIACIATh MX XapaKTepHbIC MPU3HAKU, YCTaHABIWBAaTh
CBSI3U C IPYTUMH TTOHSATHSIMH);

ONpeNeNiATh LeJd JACATEIbHOCTH, 3ajaBas MapameTpbl U KPUTEPUU UX
JIOCTHXKEHHUS, COOTHOCUTD PE3YJIbTAThl ACATEIHLHOCTU C MOCTABJICHHBIMU LICJISIMU;

WCII0JIb30BaTh OMOJIOTHYECKHUE TIOHATHUS JJIsl 0OBsICHEHUS (PAaKTOB M SIBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKUE pacCyXJAeHUs (MHAYKTUBHBIC, ACAYKTHUBHBIC, TIO
aHAJIOTHUH), BBIABIATH 3aKOHOMEPHOCTH W MPOTUBOPEUYHUSI B paccMaTpPUBAEMbIX
SBJICHUSAX, (DOPMYJIMPOBATH BHIBOIBI U 3aKIIIOUCHUS;

MIPUMEHSITh CXEMHO-MO/ICILHBIC CpeacTBa TSI peACTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTax, a



TaKK€  MPOTUBOPEUMH  Pa3HOrO  poja,  BBISABICHHBIX B  Pa3IMYHBIX
UHPOPMAITMOHHBIX HCTOYHUKAX;

paspabaThiBaTh IJIaH PEIICHHS MPOOJEMBbI C YYETOM aHAIM3a WMCIOIIUXCS
MaTePHUATBHBIX ¥ HEMAaTepUATIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B ICITEIILHOCTh, OIICHUBATh COOTBETCTBHE PE3YIHTATOB
[EJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN JCSITEIBHOCTH;

KOOPAVMHHUPOBATh H  BBINIOJHATH pabOTy B  YCJIOBHSIX  PEabHOTO,
BUPTYAJILHOT'O U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHSI;

pa3BHUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KHU3HEHHBIX MPOOIIeM.

2) 0a30BbI€e MCCIeI0BaTEIbCKHE AeiiCTBUSA:

BJIQJICTh HaBBIKAMHU Y4€OHO-UCCIIEIOBATEIILCKON U MMPOCKTHON JESTEIILHOCTH,
HaBBIKAMH  pa3pemieHusi mpoOjeM, CHOCOOHOCTBIO H  TOTOBHOCTBIO K
CaMOCTOSTEITLHOMY ITOMCKY METO/IOB PEIICHHUS IPAKTUICCKUX 3a1a4, IPUMEHCHHUTO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3IUYHBbIC BHUJBI JICSITEIBHOCTH IO TMOJIYYEHHUIO HOBOTO
3HAHUSA, €r0 HWHTEPIpETAINH, MPEOOPa30BAHUIO M TPUMEHEHUI0 B YYEOHBIX
CUTYaIMIX, B TOM YHCIIC TIPH CO3JaHUH YICOHBIX M COIUATBHBIX TPOCKTOB;

dbopMHUpOBATH HAYYHBIN TUT MBINIICHUS, BIaJACTh HAYYHOW TEPMUHOJIOTHEH,
KITFOUEBBIMU TTOHATUSMHU U METO/IAMH;

CTaBUTh W (HOpMyIUMpOBaTh COOCTBEHHBIE 3aladyd B 00pa3oBaTEIbHOMN
NEeSTEIbHOCTH Y )KU3HEHHBIX CUTYAIIHSIX;

BBISIBIISATh NIPUYMHHO-CJICACTBEHHBIC CBS3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUINOTE3y ©€ peIIeHWs, HaXOAUTh apTyMEHTHI MJIs JOKa3aTeIhCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUHU PEIICHHUS,;

aHATM3UPOBATh TMOJYYCHHBIE B XOJC peEHICHHs 3aJadd  pe3yJbTaThl,
KPUTHYECKH OIICHUBATHh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OTICHUBATH TPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISTH II€JICHANIPABICHHBIM TIOUCK TMEPEeHOCa CPENCTB M CIOCOOOB
JCUCTBHSI B MPOPECCHOHAIBHYIO CPELY;

yMETh TIEPCHOCHUTHh 3HAHUS B IO3HABATEIBHYID M MPAKTHYCCKYIO 00JacTH
KU3HEICATCITLHOCTH;

yYMETh UHTETPUPOBATH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIC WJIEH, MpeJjlaratb OPUTHMHAIBHBIE TOIXOJbI M pElIeCHUs,
CTaBUTH MPOOIEMBI U 337a4H, OIYCKAIOIINE aThTePHATUBHBIC PEIICHUSI.

3) pabora ¢ unpopmanueii:

OPUEHTHUPOBATHLCS B PA3TUYHBIX UCTOYHHKAX WH(MOpMAIUH (TEKCTE YU4eOHOTO
nocoOusi, HAYYHO-TIOMYJISIPHOM JUTEpaType, OHOJOTMUECKUX CIIOBApSAX U
CIpaBOYHHUKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B MHTepHeTe), aHaIM3upOBaTh



UHGOPMAIUIO Pa3IMYHBIX BUJOB U (POPM Ipe/ICTaBICHUS, KPUTHUECKU OLIEHUBATh
€€ TOCTOBEPHOCTh Y HENIPOTUBOPEUNUBOCTb;

dbopMynIMpoBaTh 3alpPOChl U MPUMEHATH PA3IUYHBbIE METOJBI MPHU MOWCKE U
otrOope Ouosornyeckoil nHoOpManruy, HEOOXOAUMOMN IIJIsl BBITTOJHEHUS! YIeOHBIX
3aj]1ay;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HMH(POPMAMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOT'MH, COBEPILIEHCTBOBATh KYJIbTYpy aKTUBHOI'O MCIIOJIb30BaHUs Pa3IMYHbIX
TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAalbHYIO  (OpMYy  MpEICTaBICHUS
ounonornyeckoit nHbopmarmu (cxembl, rpaduku, TUArpaMMbl, TAOIHIIbI, PUCYHKH
" pyroe);

UCIIOJb30BaTh HAy4yHBIM $A3BIK B KayecTBE CpeAcTBa Hpu paboTe ¢
Ouonornyeckol HMHPoOpMaUMen: TPUMEHATh XHUMHYECKHE, (U3UUYECKUE U
MaTeMaTUYeCKue 3HAaKU W CHUMBOJIBI, (opmyIibl, aO0peBHAaTypy, HOMEHKIATYpY,
UCIOJb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HarJIsAHOCTH;

BJAaJeTh ~ HABBIKAMU  PACIO3HABaHHMA W 3aIIUTHl  WH(POpPMAIWH,
UHGOPMAITMOHHON 0€30MaCHOCTH JTMYHOCTH.

OBgi1aieHHe YHUBEPCAJbHBIMU KOMMYHHUKATUBHBIMH AeHCTBUAMM:

1) oOmenue:

OCYIIECTBJISATh KOMMYHHKAIIMH BO BCeX cpepax KU3HU, aKTUBHO yUacTBOBATh
B JMAJIOTe€ WM JIMCKYCCUM MO CYIIECTBY OOCyXAaemMoil TeMbl (yMEHUE 3a7aBaTh
BOTPOCHI, BBICKA3bIBaTh CYXICHHS OTHOCHUTEIHHO BBHITIOJHEHHS Mpe/iaracMon
3aJlauM, YYUTHIBaTh MHTEPECHl U COIIACOBAHHOCTh MO3MIMHM APYTUX YYaCTHHUKOB
JMaJIora WM JUCKYCCHH);

pacrno3HaBaTh HeBEpOalbHbIE CpPEACTBA OOLICHUS, MOHUMAaThb 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHMS KOH(DIUKTHBIX CHUTYalWH,
YMETb CMATYATh KOH(MIUKTHI U BECTH MEPETOBOPHI;

BJA/IeTh Pa3IMYHBIMU CHOCOOaMU OOILEHUS U B3aUMOJEHUCTBUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJEH, POSIBIATh YBAKUTEIBHOE OTHOUIEHHE K COOECEHUKY
U B KOPpEKTHOU popme GopMyIupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO HM3JIaraTh CBOK TOYKY 3pPEHHUS C HUCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHAas 1eSITeJIbHOCTD:

IOHMMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M MHIMBUIYaJIbHOU
paboThI MpU PEIICHUU OUOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUs TPYNIOBLIX (JOPM B3aUMOJICHCTBUS MPHU pelIeHUH y4eOHOil 3a1auu;

BbIOMpaTh TEMAaTHKY W METOJIbl COBMECTHBIX AEMCTBHH € y4éTOM OOLIMX
MHTEPECOB U BO3MOXKHOCTEH Ka)/10T0 4JieHa KOJIUIEKTHBA;



IIPUHUMATh LE€JIM  COBMECTHOM  JEATEIIBHOCTH, OPraHU30BbIBATH WU
KOOPAMHUPOBATh JEUCTBUS MO €€ NOCTHKEHHUIO: COCTABJATh IUIAH JIEMCTBUU,
pacupenensiath pojad € Y4ETOM MHEHHMH YYacCTHHKOB, OOCYXKIaThb pEe3YJbTaThl
COBMECTHO paboTBhI;

OLICHMBATh KAa4eCTBO CBOEr0 BKJAJAa M KaXIOTO y4YaCTHHKAa KOMAHIbI B
o01uii pe3ynbTar 1Mo pa3padoTaHHBIM KPUTEPHUSIM;

Ipe/yiaraTb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUIEU C TIO3UMLUUHA HOBHU3HBI,
OPUTMHAJIIBHOCTH, PAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJIATh TMO3UTHBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYAIHSIX, IPOSIBIISITH TBOPUYECTBO M BOOOPAKEHHE, OBITh MHUIIMATUBHBIM.

OBJaieHne YHMBEPCAJTbHBIMY PEryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIsl BBISBJICHUS NpPOOJIEM M HUX
pelIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BHIOMpAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHWUW IIEJIEBHIE M CMBICIOBBIC
YCTAHOBKM B CBOMX JECHCTBHSX M IMOCTYNKAax IO OTHOLIECHHUIO K JKMBOH MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIbHO OCYUIECTBJISITh IMO3HABATEIBHYIO JECSATEIbHOCTD, BBISBISATH
poOJIeMBbI, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIEC 3a7]a4l B 00pa30BaTEIIbLHON
JEATEBHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENIbHO  COCTaBJATh IUJIaH pElIeHHs TpoliemMbl € yu€ToMm
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MIPEATIOUTCHUIA;

JlaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacMpsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JieNaTh OCO3HaHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO W NPOSBICHUIO IIUPOKOW JPYyJULUU B
pPa3HBIX O00JIACTSIX 3HAHWM, IOCTOSIHHO TOBBIINIATH CBOW 00pa30BATENbHBIN H
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYAaIllUsIM, BHOCUTb KOPPEKTUBBI B JI€SITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIAM;

BIQJICTh  HABBIKAMHM  TIO3HABATENBbHON  pedJieKCUd  KaK  OCO3HAHUS
COBEpLIAEMBIX JEHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHM, UCHOJIb30BaTh MPUEMBI peIeKCUU NJisl OUEHKH CUTyalluu, BbIOOpa
BEPHOI'O PEILLIECHHUS;

YMETh OLICHUBAaTh PUCKUM M CBOEBPEMEHHO NPUHHUMATh PEUIEHUS [0 HUX
CHUKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTHX IIPH aHaJIu3€ pe3yJIbTaToB
NEATENbHOCTH;

3) npuHsATHE ce0sl M APYTrHUX:

IPUHUMATh Ce0sl, IOHMMasi CBOU HEJJOCTATKU U IOCTOMHCTBA;

IPUHAMATh MOTHMBBI M apryMEHTBl JPYTHX IIPU aHaJIu3€ pe3yJIbTaTOB
NEATEIIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJoBeKa.

HPEIMETHBIE PE3YJIBTATHBI

[IpenmeTHble pE3yNbTaThl OCBOCHHS COJEpXKAHHS Y4yeOHOro mpeaMera
«buonorus» Ha yrIyOJNE€HHOM YpPOBHE OpPHEHTHUPOBAHbI Ha oOecredyeHue
npo¢uiabHOro  o0ydeHust — oOyuwarouuxcsa — Oumosmorun. OHM  BKIIOYAIOT:
cnenuduyueckue st OMOJIOTUHN HayYHbIe 3HAHUS, YMEHUS U CTIOCOOBI IEHCTBUM 110
OCBOCHHIO, MHTEPIIPETAIIMN U MPEoOpa30BaHUI0 3HAHUM, BHUBI JEATEIBHOCTH TI0
MOJIYYCHHUIO HOBBIX 3HAHUU U MX MPUMEHEHUIO B PA3IMYHbIX YUEOHBIX, a TaKkKe B
peanbHBbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3yiabTaThl MPEACTaBICHbI MO
rojiamMm U3y4eHus.

[IpenmeTHbIe pe3yNbTaThl OCBOCHUS y4ueOHOrOo mpeamera «buonorus» B 10
Kjacce NOJKHbI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ M PpOJM OHOJOTHMM B CHCTEME
€CTECTBEHHBIX HAayK, B (POPMHUPOBAHUU €CTECTBEHHO-HAyYHOU KApTUHBI MHUpa, B
NMO3HAHWW  3aKOHOB TPHUPOABI W  PEHICHWH  TPoOJeM  PAMOHAIBLHOTO
PUPOOTIOIH30BAHUS, O BKJIAJIE POCCHUICKUX U 3apYyOCKHBIX YUEHBIX B pPa3BUTHE
OMOJIOTHH,

BJIQJICHUE CUCTEMOM OWOJOTUYECKMX 3HAHUH, KOTOpash BKJIIOYAET:
OCHOBOIIOJIATAIONIAE OWOJIOTHYECKUE TEPMHUHBI W TOHATUS (KWU3HB, KIIETKA,
OpraHusM, MeTaboJIu3M, TOMEOCTa3, CaMOPETyJSAIus, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT U PA3BUTHUE), OMOJOTUYECKHE TEOPUU
(knerounas Teopus T. llIanna, M. lllneinena, P. BupxoBa, xpomocomHast Teopust
HacneactBeHHocT T. Moprana), yuenus (H. WM. BaBumoBa — o meHtpax
MHOTOOOpa3wsi W TPOUCXOXKIEHUS  KYJbTYPHBIX  pPACTEHHUH),  3aKOHBI
(emnHOOOpa3Msi MOTOMKOB TMEPBOTO TOKOJIEHHUS, PACIIEIICHUS, YUCTOTHI TaMerT,
HE3aBUCHUMOro HacnenoBanus [. MeHaensa, TOMOJOTHYECKUX pAIOB B
HACJIEICTBEHHOU U3MCHYUBOCTHU H. . Baswuiona), MIPUHIIIBI
(KOMITJIEMEHTapPHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAyYHOTO IO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OIMUCAaHUE, H3MEpPEHUE,
HaOJII0/IeHNUE, SKCIIEPUMEHT);



yMEHUE BBIICNATH CYIIECTBEHHBIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
HYKapHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHCIIE
OakTepwii, rpuOOB, paCTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHHS OPTaHOB M CUCTEM
OpraHOB pACTCHUM, KUBOTHBIX, YEJIOBEKA, IPOIECCOB >KU3HEACITCIILHOCTH,
MPOTEKAIOINX B OPTaHW3Max PacTCHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTUYECKHUX
IPOIIECCOB: OOMEHa BemIeCTB (MeTaboIM3M), MPEBpAIEHUsT YHEPTUU, OPOKEHUS,
aBTOTPO(HOTO U reTepoTpodHOTO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, MeH03a, TaMeTOoreHe3a, SMOpUOreHe3a, NOCTIMOPUOHAIBHOTO Pa3BUTHA,
pa3MHOXEHUS, WHAWNBUAYATBHOTO  pPa3BUTHUS  OpraHm3Ma  (OHTOTEHE3a),
B3aMMO/ICHCTBHS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOT'O 0TOOPA;

YMEHUE YCTaHABIMBATh B3aUMOCBSI3M MEXKIY OpPraHOMJAMHM KIETKH U HX
GyHKUUSAMH, CTPOCHHEM KJIETOK pa3HbIX TKaHEM M UX (YHKIMSIMH, MEXIY
opraHaMd W CHUCTEMaMH OpPTraHOB y pACTEHUU, XUBOTHBIX W YEIIOBEKa M WX
GYyHKIUSIMEA, MEXIY CHCTEMaMH OPTaHOB M WX (QYHKIUSAMH, MEXKIY dTaramu
oOMEHa BEIIeCTB, dTalaMu KJIETOYHOTO ITUKJIA U KU3HEHHBIX [UKJIOB OPTaHU3MOB,
TanamMu 3MOpPHUOHAIBHOIO Pa3BUTHS, T€HOTUNOM U (HEHOTUIIOM, (PEHOTUIIOM U
dbakTopamMu cpebl OOUTaHUS,

YMEHUE BBISBJIATh OTIUYHUTEIBHBIC MPU3HAKU KUBBIX CHUCTEM, B TOM YHCIIE
pacTeHUi, )KUBOTHBIX U YEJIOBEKA,;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIINE aAPTYMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIUKY JJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PAa3HBIX
CHUCTEMATUYECKUX TPYIII;

YMEHUE pPeniaTh OMOJOTUYECKUE 3aa9H, BHISBISITH TPUYUHHO-CIICICTBCHHBIC
CBSI3U MEXKIY UCCIEAYEMbIMU OMOJIOTHUYECKUMU TIPOLIECCAMU U SIBICHHSMHU, JI€T1aTh
BBIBOJIb M TIPOTHO3BI HA OCHOBAHUU TIOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATh JIA0OpAaTOpHbIE M MpakTUYecKue paboThl, COOII0IATh
npaBuiia Mpu padbote ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPITh WX OKCICPUMECHTAUTHHBIMU
cpenctBamu, GOPMYIUPYS II€JIb MCCIEIOBAHUS, AHAIU3UPOBATH IOJYYCHHBIC
pe3yabTaThl U JeNaTh BHIBOIBI,

YMEHHUE yYacTBOBaTh B y4e€OHO-HCCIIEOBATEIbCKON paboTe Mo OuoJioruw,
DKOJIOTUU W MEIUIIMHE, MPOBOJAMMON Ha 0a3e MIKONBHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPENCTaBIATH  MOJYYCHHBIC  pE3yJNbTaThl HAa  yYCHUYECKHX
KOH(DEpEeHITUSX;

yMEHUE OLIEHUBATh OJTUYECKHE AaCIMEKThl COBPEMEHHBIX MCCIIEJOBAHUN B
obmactu  Owojornd W MeAWIMHBI  (KJIOHUPOBAaHHWE,  HCKYCCTBEHHOC
OTUIOZOTBOPEHUE, HAMPABICHHOE W3MEHEHHE TeHOMa M CO3JaHHE TPAHCTCHHBIX
OpraHu3MOB);



yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayied npodeccuoHaIbHON
NEeSATEeNbHOCTH B 007acTH OMOJOTHHU, MEAUIMHBI, OMOTEXHOJIOTUHU, BETEPUHAPUH,
CEBCKOTO XO3SIMCTBA, MUIIEBONW MPOMBIIIUICHHOCTH, YIUIYOJISITh ITO3HABATEIBHBIN
UHTEpEC, HAIIPaBJICHHBII HAa OCO3HAHHBINA BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
OpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUsl B OpraHU3alUsAX CpPEIHEro
Ipo(heCCHOHATILHOTO U BBICIIET0 00pa30BaHUsl.

[IpenmeTHble pe3ysbTaThl OCBOCHUS ydueOHoro mpeamera «buosnorus» B 11
KJlacce TOJDKHBI OTPAXKATh:

chOpPMUPOBAHHOCTh 3HAHMM O MECTe€ W pOJd OHONOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYyYHOUN
KapTUHBI MHpA, B [O3HAHUM 3aKOHOB MPHUPOJBI U PEUICHUH SKOJOTHUYECKHUX
npo0JeM 4YeloBEeuecTBa, a TakKe B PEHICHWH BOIPOCOB PAIIMOHAIBHOTO
IPUPOOTIOIB30BaHUS, U B (DOPMUPOBAHUH IICHHOCTHOT'O OTHOIICHHS K IPUPOJE,
00IIIeCTBY, YEIOBEKY, O BKJIAJE POCCHHCKUX U 3apyOeKHBIX YUEHBIX-OHOJIOTOB B
pa3BUTHE OUOJIOTHH,

YMEHHUE BIJIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUM, KOTOpas BKIIOYAET
ompejeNieHUus] W TOHMMAaHHE CYITHOCTA OCHOBOTOJAraloluX OHOJOTHIECKIX
TEPMUHOB M TOHATUH (BHUI, 3KocucTema, Omocdepa), OMOIOTHUECKHE TEOpUU
(aBomonmonHas teopust Y. JlapBuHa, CHHTETUYECKAs TEOPHS IBOJIOINH), YICHHS
(A. H. CeBepuoBa — 0 myTsxX U HampaBieHUsX 3Bontonuu, B.W. BepHanackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapau u B. BaiinGepra,
3apopsimeBoro cxojacrsa K. M. boapa), mpaBuna (mMunumyma 1O. Jlubuxa,
HKOJIOTMYECKON NUpaMuIbl 3HEpPruM), rumnores3bl (runoreza «vupa PHK» V.
['un6epra);

yMEHUE  BJaJeTh  OCHOBHBIMM  METOJaMH  HAYYHOTO  IO3HaHUS,
UCIOJIb3yeMbIMU B OMOJIOTUYECKUX UCCIIEIOBAHUSX KUBBIX OOBEKTOB U IKOCUCTEM
(omucaHue, u3MepeHue, HaOII0JICHUE, SKCIEPUMEHT), CIOCOO0aMU BBISBJICHUS U
OTICHKY aHTPOIIOTCHHBIX N3MEHEHHUI B IPUPOJIC;

YMEHUE BBIJCIATh CYIIECTBEHHBIE TPHU3HAKH: BUJIOB, OHOTEOIEHO30B,
IKOCUCTEM U Ouochepbl, CTAOMIU3UPYIOIIETO, ABMXKYIIEIO U Pa3pbIBAIOIIETO
€CTECTBEHHOTO otOopa, aJIJIOTIaTPHUUECKOTO u CHUMITATPUIECKOTO
BUI000PA30BaHMs, BIMSHUS JBIDKYITUX CHJI OBOJIONMN HA TEHO(POH]T TOMYJISIUH,
MPUCIIOCOOJICHHOCTH OPTaHU3MOB K Cpelie 0OUTaHusl, YepeOBaHUs HAIlPaBICHUN
HBOJIIOIUH, KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTUH B 9KOCUCTEMAX;

yMEHUE YCTaHaBJIMBAaTh B3aMMOCBA3M MEXAY MPOIECCaMU HBOJIOIUH,
JBIDKYIIUMHA CHJIAaMU aHTPOIIOTeHE3a, KOMIIOHEHTAMHU PAa3JIMYHBIX JKOCHCTEM W
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBIABJSITH  OTJIMUMTEIbHBIE  TPHU3HAKH  JKUBBIX  CHCTEM,
PUCIOCOOJICHHOCTh BHJIOB K Cpelle OOuTaHus, aOMOTHYECKUX U OMOTHUYECKHX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aUMOCBsI3€li  OpraHM3MOB B  COOONIECTBaXx,
AHTPOTIOTCHHBIX U3MEHEHUN B DKOCHCTEMaX CBOCH MECTHOCTH;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIUKY ISl TOKA3aTEIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CHUCTEMAaTUYECKUX TPYII, B3aUMOCBSI3U OPTaHU3MOB M CPeJbl OOMTaHUS, €IUHCTBA
YeJI0OBEYECKMX pac, HEOOXOJUMOCTH COXpAaHEHUS MHOrooOpasusi BHJIOB U
IKOCHCTEM KaK YCIOBHS COCYIIIECTBOBAHUS MTPUPOJIBI M YEIOBEUYECTBA,

YMEHHE perniaTb OMOIIOTUYECKUE 3aJa4H, BBISBISATH MPHUNHHO-CIICICTBEHHBIC
CBSI3M MEXKY MCCIIETyeMbIMU OMOJIOTHYECKHMH MPOLIECCAMU U SIBJICHHUSIMH, JIENaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYYEHHBIX PE3yJIbTaTOB;

YMCHHE BBIMOIHITH J1A00paTOPHBIE M TMPAKTHYECKHE pPaldOTHI, COOIIOAAThH
npaBuiia Ipu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, IMPOBEPATh HX OKCICPUMCHTAIBHBIMU
cpeactBamu, GOpMyNIHpys Ielb HWCCIECIOBaHUS, AHAIW3UPOBATh IOJyYCHHBIC
pe3yiabTaThl U JeNIaTh BHIBOIHI,

YMEHHE y4YacTBOBaTh B Yy4€OHO-HCCIIENOBATENILCKOW paboTe 1o OHMOJIOTHH,
DKOJIOTUM U MEITUIIMHE, MPOBOAMMON Ha 0a3e IIKOIBHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPENCTaBIATh  MOJYYCHHBIC  pE3yJNbTaThl HAa  yYCHUYECKHX
KOH(DEPEHITUSX;

yMEHUE OIEHNWBATh THIOTE3bl M TEOPUH O TIPOUCXOKICHUH JKU3HU, YEIOBEKA
¥ YEJOBEUYECKUX pac, O MPUYMHAX, MOCIEJACTBUAX U CIoco0ax MpeaoTBpaIleHUs
r00aabHBIX U3MEHEHUM B Ouocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBHIOOp Oymymied mpodeccrnoHanbHOM
NEeSATENHLHOCTH B 00JIACTH OMOJIOTHH, SKOJIOTUH, PUPOIOTIONB30BAHUS, MEAUITNHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUW, BETEPUHAPUU, CEICKOTO XO3SWCTBA, TMHIIEBOM
IIPOMBIIIUICHHOCTH, YIJIyOJIATh TIO3HABAaTEIbHBIA HMHTEpPEC, HAMpaBICHHBIN Ha
OCO3HAaHHBIM  BBIOOpP  COOTBETCTBYyIOIIEH  mpodeccMmd W TPOAODKEHHE
OMONIOrMUecKOTo 00pa30BaHUsl B OPraHM3AIMIX CPEAHEr0 MPOo(hecCHOHATHLHOTO U
BBICIIIET'0 00pa30BaHUSI.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KUIACC

Ne i/

wm A W N =

10

11

12
13
14
15
16
17

HaumeHoBaHue pa3ieioB U TeM
MpPOrpamMmmMbl

buonorusa kak Hayka

JKuBbIE CHCTEMBI U UX U3Y4YCHHE
buonorus knerku

XuMU4ecKasi OpraHu3anys KICTKH
Ctpoenue 1 pyHKIIUHN KICTKH

OOMeH BellecTB U MpeBpalleHre YHEPTHH B
KIIETKE

Hacnencreennas nnpopmamnus u
peanuzanys €€ B KIIETKE

JKU3HEHHBIN 1K KIETKU
Ctpoenue 1 GyHKIIUA OPTaHU3MOB
Pa3mMHoXeHHe 1 pa3BUTHE OPraHU3MOB

I'enetnka — HayKa O HaCJICACTBCHHOCTHU U
HU3MCHYUBOCTHU OPTaHNU3MOB

3aKOHOMEPHOCTH HACJIEACTBEHHOCTH
3aKOHOMEPHOCTH U3MEHYUBOCTH

I'enernka yenoBeka

Cenexiusi OpraHu3MoB

BuorexHonorusa u cHHTeTHYECKAS 6I/IOJ'IOFI/I$I

PesepBHOE Bpems

KoanuyecTBo 4acoB

Bcero

—_
(e}

— s~ B~ W

KonTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

0.5

0.5
1.5

1.5

0.5

0.5

DJIEKTPOHHBIE
(un¢possbie)
o0pa3oBaTe/ibHbIE

pecypcebl



OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

102

13



11 KUIACC

Ne i/

9

10
11
12

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

HaumeHoBaHue pa3ie/ioB U TeM
NMPOrpamMMbl

3apoxAEHUE U Pa3BUTUE IBOIIOLMOHHBIX
MPEJICTaBICHUI B OMOJIOTUI

MuxkposBonronus u €€ pe3yJbTaTsl
MakposBountonus U €€ pe3ybTaTsl

[TponcxoxaeHHEe U pa3BUTHE KU3HU Ha
3emie

[TpoucxoxaeHne 4ea0BeKa — aHTPOIIOTeHE3
DKOJIOTHSI — HayKa O B3aMMOOTHOLIEHUSAX

OpPraHU3MOB M HAaJJOPTAaHU3MEHHBIX CUCTEM

C OKpYXKaroIle cpeaou

OpranusMmsl 1 cpeia 00UTaHus

DKOJIOTUS BUJIOB U MOIMYJISIUN

DKOJIOTHS COOOIIECTB. DKOJIOTHUYECKHE
CUCTEMBI

buocdepa — rnobanbHas skocuctema
YenoBek 1 OKpy»Karomias cpena

PesepBHOE Bpems

KoanuyecTBo yacos

Bcero

14

15

10

12

102

KonTpoJsbHbIe
padoThI

IIpakTHyeckue
padoThI

1.5

0.5

1.5
0.5

0.5

7.5

DJIeKTPOHHbIE
(un¢possbie)
o0pa3oBaTe/ibHbIE

pecypcebl






IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIIACC
Kosaun4yectBo 4yacos DJICKTPOHHBIE
Ne ara ugposbie
n/n Tewa ypoka Bcero Kontponbubie  Ipaxtirieckite fl[3yqennﬂ :)lﬁl;l;I;OBaTeHLHLIe
padoThI padoThI pecypesI

buronorus kak KOMITJIEKCHas HayKa U KaK 1

9acTh COBPEMEHHOTO O0IIIeCTBa

JKuBbI€e CHCTEMBI U UX CBOMCTBA 1

YpoBHEBas OpraHU3anys KUBBIX CUCTEM 1

VcTopust OTKPBITUS U U3YYEHUS KIETKU. |

Knerounas Teopus

Metonabl MOJIEKYJIIPHON U KJIETOYHON

ounonorun. [IpakTrueckas padora

«M3ydeHne MeToI0B KJIETOYHON OMOJIOTHH | 0.5

(xpomarorpadus, snexTpodopes, '

muddepeHnranbsHoe HeHTpUPyrupoBaHue,

[TI1P)»

XUMUYECKUH COCTaB KIETKU 1

MuHepanbHbIE BEIIECTBA KIETKH, UX 1

Ouonoruueckas poJib

OpraHuyeckue BeliecTBa KIeTKH — OeNKH.

JlaGopaTopHnas pabora «OOHapyx eHue 1 0.5

OEITKOB C TTOMOIIIBbIO Ka4eCTBEHHBIX
peaxkuuiny

CaoiicTBa, Knaccuukanus u QyHKIHHA
OCIIKOB



10

11

12

13

14

15
16

17

18

19

20

21
22

OpFaHI/I‘IeCKI/IC BE€IICCTBA KIICTKH —
YTJII€BOAbL
OpFaHI/IquKI/Ie BC€IICCTBA KIICTKH —

JIMITU ABI

Hyxneunossie kucnotsl. JJHK u PHK.
JlaGopatopHas pabota «/ccnenoBanue
HYKJIEMHOBBIX KHCJIOT, BBIJICIICHHBIX U3
KJIETOK Pa3JIM4YHbIX OPTaHU3MOB)

Crpoenue u Gpynkuun ATD. [Ipyrue
nykineosuarpudocharsr (HTD)

CexBenupoBanue JIHK. Meroapl

IF€HOMHMKH, TPAHCKPUIITOMHUKHU, IIPOTCOMUKHN

MeToabl cTpyKTypHOI OHOJIOTHU
Tunsl kietok. [TpokapruoTnyueckas KieTka

CtpoeHue 3yKapuOTHYECKON KIETKH.

[TpakTnueckas pabora «/3yueHue cBONCTB

KJIETOYHOW MEMOpaHbI»
IToBepXHOCTHBIN anmapar KJIETKU
OnHOMeMOpaHHbIE OPraHOU bl KIETKH.
[TpakTnyeckas padora «M3ydyenue

JABYOKCHUS OHUTOINIA3MBbI B PACTUTCIIBHBIX
KIICTKax»

[TonmyaBTOHOMHBIE OPTaHOUABI KIETKH:
MUTOXOHJIpUH, TIacTU b, JJaboparopHas
paborta «/ccnenoBanue mia3Monusa u
JIETIa3MOJIN3a B PACTUTEIBHBIX KIIETKaX»
HemeMmOpaHHBIE OpraHOUIBI KIIETKU

Ctpoenue u pyHKIUH 71pa

0.5

0.5

0.5

0.5



23

24

25

26
27
28

29

30

31

32

CpaBHHTENIbHAS XapaKTEPUCTHUKA KIETOK
sykapuort. JlabopaTopHas pabora
«M3ydyeHne CTpOCHUS KJIETOK pa3IMYHbIX
OPTraHU3MOBY

ACCUMUJISITIVS B TUCCUMILISIINS — JIBE
CTOpOHBI MeTabomm3Ma. Tumnbsl oOMeHa
BemecTB. JlabopaTopHas pabora
«/3yueHune KaTaTuTUIECKON aKTUBHOCTHU
(dbepMeHTOB (Ha MpUMepe aMUIa3bl WIH
KaTaJiasbl)»

DepMEeHTaTUBHBINA XapaKTeP peaKIHil
KJIETOYHOTO MeTabou3Ma. JlabopaTopHas
pabota «3ydyenue pepMeHTAaTUBHOTO
paciueryieHus epoKcuia BOAOPoa B
PACTUTCIILHBIX U ) KUBOTHBIX KJICTKAX»

benku-akTHBaTOphI U OCIKU-UHTHOUTOPHI
ABTOTpO(DHBIN THIT 0OMEHA BELIECTB
dortocuHTE3

Xemocuntes. JlabopaTopnas padora
«CpaBHeHHe TporeccoB (GpoTocuHTe3a N
XEMOCHHTE32a

AHaspoOHbIe OpraHu3mMbl. Busibl 6posxeHus.

JlaGopatopHnas pabora «CpaBHEeHUE
MIPOIIECCOB OPOKEHUS U TBIXaHUS

AspoOHbIE OpraHU3MBbl. JTaIlbl
HHEPreTHYeCcKOro ooMeHa
DHeprus MeMOPaHHOTO TPaIUCHTA
npotoHoB. Cunte3 AT®: pabota

0.5

0.5

0.5



33
34
35

36

37

38

39

40

41
42
43

44

45

46

47

npoToHHON AT®-cuHTa3bI

Peakuuun maTpuyHOro cUHTE3a
Tpanckpunuus — Matpuunbiid cuate3 PHK
TpaHcmauus u e€ 3ranbl

Konunposanue amunokuciot. Pois
pubocom B OMocuHTe3e Oenka
Opranu3anys TeHOMa y IPOKAPHOT U
9YKapHOT

MosekyssipHble MEXaHU3MbI SKCIIPECCUU
T'€HOB Y 3YKapHOT

Bupycsl — HeksieTouHble HOPMBI KU3HU U
oOnuratHele napasutsl. [IpakTuueckas
pabota «CoziaHre MoJIeNId BUPYCa»

BupycHsle 3a0051eBaHNs YeIIOBEKa,
YKUBOTHBIX, PACTEHUI

HanorexHoiioruu B OMOIOTHN ¥ MEIULINHE
JKu3HEeHHBIN IIMKIT KIIETKHA
Matpuunstii cunres JJHK

Xpomocomsl. JlaboparopHas padota
«M3y4eHne XxpoMOCOM Ha TOTOBBIX
MUKpOIpenapaTax

Jlenenue KJIeTKU — MHUTO3

Tumnes! kieTok. KaproknHes 1 IUTOKUHES.
JlaGopatopHnas pabora «Habmronenue
MHUTO32a B KJIETKaX KOHYHMKA KOPEIIKa JIyKa
(Ha roTOBBIX MUKpOIIpenapaTax)»

PeranHI/IH ZKHN3HCHHOI'O IMKJIa KIICTOK

0.5

0.5

0.5



48

49

50

51

52
53
54

55

56

57

58

59

60
61
62

63

64

OpraHusM Kak eIMHOE 1IeJI0€

Tkanu pacrenuii. Jlaboparopnas pabota
«3y4yeHue TkaHel pacTCHUN

TKaHU )KMBOTHBIX M Y€JIOBEKA.
Jlaboparopnas pabota «/3ydueHue Tkanen
JKUBOTHBIX»

Opransl. Cuctemsl opranoB. JlabopaTtopHas
pabota «/3y4yeHne opraHoB IBETKOBOT'O
pacTeHus»

Ornopa Tena opraHu3mMoB
JIBuKeHMe OpraHu3MOB
IIntanne opraHu3smMoB

ITutanue MO3BOHOYHBIX JKMBOTHBIX.
HI/IH_IGBapI/ITCJIBHaSI CHUCTEMaA YCJIOBCKA

JlprxaHue opraHu3MoB

I[LIX&HI/IG IIO3BOHOYHBIX XXMBOTHBIX U
YCJIIOBCKaA

TpaHCTIOPT BElIEeCTB Y OPraHU3MOB

KpoBeHocHas cucteMa mo3BOHOYHBIX
JKUBOTHBIX U YCJIOBCKA

Beinenenue y opranusmos
3amuTa y OpraHu3MoB
MMMyHHas cucTema 4eaoBeKa

Pa3apaxxumocTs u perymnsnus y
OpraHU3MOB

I'yMopanbHas peryisuus U SHAOKpUHHAs
CUCTEMa KUBOTHBIX U YEJIOBEKa

0.5

0.5

0.5



65
66
67

68

69

70

71

72

73

74

75

®opMbl pa3MHOKEHUSI OPTaHU3MOB
ITonoBoe pazMHOXkeEHUE
Meiio3

["ameTorenes. Obpa3oBaHue U pa3BUTHE
MOJIOBBIX KJIeTOK. JIabopaTopHas pabora
«/3y4ueHne CTpOCHHS MOJTOBBIX KIETOK HA
TOTOBBIX MUKpOIIpernapaTax»

WNHpuBuyanbHOE pa3BUTHE OPraHU3MOB —
OHTOI'CHE3

3akJiaika OpraHoB M TKaHEH U3
3apO/IbIIIEBHIX JHUCTKOB

Poct Pa3sBUTHUC ) KUBOTHLIX.
Jlaboparopras padoTa «BrisBicHHE
NPU3HAKOB CXOJICTBA 3apOIbIIIICH
MO3BOHOYHBIX KHUBOTHBIX)»

Pa3smMHOKEHME U pa3BUTHE PACTCHUM.
Jlaboparopras padoTta «CTpoeHHE OPTaHOB
Pa3MHOKCHHUS BBICIIUX PACTCHHID»

HCTOpI/I}I CTAHOBJICHUA U PA3BUTHA
FCHCTUKH KaK HAYKH

OCHOBHBIEC OHATHS ¥ CUMBOJIBI TCHETHKH.
Jlaboparopnas padota «JIpo3oduia kak
00BEKT reHEeTUUECKUX HCCIICTOBAHUI

3aKOHOMEPHOCTH HACTIEAOBAHUS
MPU3HAKOB. MOHOTHOpHIHOE
ckpemuBanue. [Ipaktuueckas padbora
"N3y4yeHne pe3ynbTaToOB MOHOTUOPUIHOTO
CKpEIIMBaHUS Y 1p030(uisr"

0.5

0.5

0.5

0.5

0.5



76

77

78

79

80
81
82
83

84

85

86

87

88

89

HI/ITOHOFI/I‘ICCKI/IG OCHOBBI MOHOFI/I6pI/II[HOFO
CKpCIIMBaHUA

AHnanusupytolee ckpeuuBanue. Hernonnoe
JOMHUHHUPOBaHUE

JurubpunHoe ckpeniBaHue.
[TpakTuueckas pabora «3ydyeHue
Pe3yIbTATOB TUTUOPUIHOTO CKPEIIUBAHUS
y IpO30(HITBD»

[{uTonmornyeckue OCHOBBI JUTUOPUTHOTO
CKpELLMBAHMS

CueruieHHOE HaclleZJOBaHUE ITPU3HAKOB
XpoMOCOMHas TEOPUS HACIEACTBEHHOCTH
I'eneTuka nona

I'eHOTHI KaK LIEJIOCTHASI CUCTEMA
['eneTnueckuii KOHTPOJb PA3BUTHS
pacTeHuM, )KUBOTHBIX U YEJIOBEKA
N3MeHUHnBOCTH MTPU3HAKOB. BHibl
U3MEHUYUBOCTH

MonudukanonHas I3MEHYHBOCTh
BapranunoHHBIN psii 1 BApUaLlMOHHAS
kpuBas. JlaboparopHas pabota
«HccnenoBanne 3aKOHOMEPHOCTEN
MOAU(PUKAITIOHHON U3MEHUHUBOCTH.
[TocTpoeHne BapuallMOHHOTO psiia U
BAPUALIMOHHON KPUBOI»

I'emoTHIIMUEeCcKass U3MEHUYHBOCTb.
KoMOnHaTHBHAS U3MEHYHMBOCTE

MYTaL[I/IOHHa}I HU3MCHYHUBOCTS.

[ R S Y S —

0.5

0.5

0.5



90

91

92

93

94

95

96

97

98

99

[TpaxTuueckas padorta «MyTanuu y
Jpo30¢ bl (Ha TOTOBBIX
MUKpOTIpenaparax)»

3aKOHOMEPHOCTH MYTallMOHHOIO IIpoLiecca.
OnureHeTHKa 1 SITUreHOMUKA

I'enetnka yenoseka. [IpakTuyeckas pabota
«CocTtaBieHue U aHaJIu3 pOAOCIOBHON»

MeToabl MEIUIIMHCKON T€HETUKHU

3Ha‘-IeHI/IC MGHHHHHCKOﬁ T'CHCTHUKU B
HpeILOTBpaHIeHI/II/I H JICHCHHUHU T'CHCTHUYCCKHUX
3a00JIeBaHUIl YeI0BEKA

OCHOBHBIE IOHATHS CEJEKIHH.
JlaGopatopHnas pabora «3yueHue copTo
KYJIBTYPHBIX PACTEHHH U TOPOA JOMAIITHUX
KUBOTHBIX)»

MeTob1 CeNeKIIMOHHOM pabOTHI.
JlaGopatopHnas pabota «3yueHne MeTo0B
CEJICKLIUHA PACTCHUN»

JlocTrKeHHs CENEKIIUU PACTEHU 1
KHUBOTHBIX. [IpakTHueckas pabora
«IIpuBHBKa pacTeHu»

CoxpaHeHue, U3y4eHHE U UCTIOIb30BaHUE
TEHETUYECKUX PECYPCOB

buoTtexHoorus Kak Hayka ¥ oTpacib
npousBocTBa. [IpakTuyeckas padota
«M3yueHne 00bEKTOB OMOTEXHOIOTUI

OcHOBHbBIE HaNPaBIEHUSI CHHTETUYECKOM
onosoruu

0.5

0.5

0.5

0.5



100 XpOMOCOMHAs M TeHHAs UH)XXKEHEPUS 1
101 MenuiuHckre OMOTEXHOJIOTUH 1

PeszepBubiii ypok. [ToBTOpeHue,
0000111eHMEe, CHCTEMAaTH3allis 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME
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11 KUIACC

Ne
n/n

10

11

Tema ypoka

OomononHas teopus Y. /lapsuna
JIBHoKyIIME CHIIBI 3BOJIFOIMU BUAOB 110 Y.
HapBuny

Bopr0a 3a cymiecTBoBaHUE, €CTECTBEHHBIN
U UCKYCCTBEHHBIIH 0TOOD

®opMHUpPOBAHNE CUHTETUYECKON TEOPUU
3BOJIIOLIUN

DTarbl HBOJIIOIIMOHHOTO TpoIecca:
MHKPO3BOIIOLHNSA U MAKPOIBOIIOLHUS
[Tonmynsus — 3nemMeHTapHas €AMHNALA
9BOJIIOLUN

3aKOH r€eHeTU4YECKOro paBHOBecHs JIK.
Xapau, B. Baiin6epra. Jlaboparopnas
pabota «BbIsBJICHUE U3MECHUNBOCTH Y
oco0eit OZTHOTO BHIA»

DnemeHTapHbIE (HaKTOPHI IBOIIOLUN

OS¢ dexrt ocnoparens. dpdexr
OyTBUIOYHOTO TOPJIBIIIKA

Murpauuu. M30a0uu nomyJsisamui:
reorpaduueckas, 6uonormueckas
EcTecTBeHHbIN 0TOOP — HaNpaBISAIONIMMA
(hakTOp IBOIOIIUHU

KoanuyecTBO 4acos

Bcero

KonTpoabubie
padoThI

IIpakTHyeckne
padoThI

0.5

Jlara
U3y4eHUs

DJIeKTPOHHBbIE
uugposbie
o0pa3oBaTe/bHbIE

pecypcebl



12

13

14

15

16

17

18

19

20

21

22

[TonoBoii oT60p

[TprcnocoOaeHHOCTh OPTaHU3MOB KaK
pe3yAbTAT MUKPOIBOJIFOLIUH.
Jlaboparopnast pabora «M3yuenue
apoMop(}030B M HIMOANATITAITUH Y
pacTeHuil U KUBOTHBIX»

[Tpumeps! pUCTIOCOOJICHUH Y OPraHU3MOB:

Mopdonoruueckue, GU3MOIOTHISCKUE,
OHMOXMMUYECKHUE, TTIOBEICHUECKHUE.
Jlaboparopuas padota «IIpucrnocobneHus
OpPTaHU3MOB U UX OTHOCHUTEIIbHAS
11e7IECO00Pa3HOCTHY

Bun, ero kpurepuu u CTpyKTypa.
Jlaboparopnas pabota «CpaBHEHHE BUIOB
10 MOP(OJIOTHIECKOMY KPUTEPHIO»
Crpykrypa Buza

BunooOpa3oBanue kak pe3yabTar
MUKPOIBOJIOLIH

CBs13b MUKPOIBOJIOIUH U TUIEMHOIIOTUU
Makpossostonus. [laneonTonornueckue
METObl U3YUEHHUS IBOIIOLMU
Bbuoreorpadudeckre MeToAbI H3yYCHUS
9BOJIIOLIUU

OMOPHOJIOTHYECKUE U CPABHUTEIHHO-
MOp(OTOTHUECKUE METOIbI N3YUEHUS
3BOJIIOLIUU

MOHeKyJIﬂpHO—l"eHeTI/I‘leCKI/Ie,
OMOXMMHUYECKHE U MaTEMaTHUECKHUE

0.5

0.5

0.5



23

24

25

26

27

28

29

30

31

32

33

34

35

METObI U3YyUEHHUS IBOIIOLUU
OO1u11e 3aKOHOMEPHOCTH HBOJIIOIIH
AnantuBHas paauanua. HepaBHOMepHOCTH
TEMIIOB HBOJIIOLNH

HayuHble runoressl NpoOUCX0XKIEHUS
KU3HU Ha 3emiie

JloHay4HbIe MPEICTABICHHS O 3apOKACHUU
KU3HU

OCHOBHBIE 3Tanlbl HEOPraHUYECKOU
9BOJIIOLIUU

I'unoressl 3apOXKACHUS KUZHU

HcTopus 3eMiu 1 METO/IbI €€ U3yUYCHHUS.
Jlaboparopnas pabota «/3ydenue u

OITMCAaHUE UCKOMAEMBIX OCTATKOB JIPEBHUX
OpraHH3MOB»

Hauanbnbie 3Tanbl opraHunyecKoi
IBOJTIOLIUH

DBOJIOUS 2YKApUOT

OCHOBHBIE 3TaIbl SBOIIOLHN
pacturensHoro Mupa. [IpakTndeckas
pabota «M3yueHne ocoOeHHOCTEH
CTPOCHHSI PACTCHUH PA3HBIX OTIICIIOBY

OCHOBHBIE 3TaIlbl HBOJIOLMH HKHUBOTHOT'O
Mupa
DOBoronus )KUBOTHBIX. [IpakTHueckas

pabora «M3yuenne ocoOeHHOCTEH
CTPOCHUS TIO3BOHOYHBIX )KHUBOTHBIX))

Pa3ButHe xu3HM Ha 3eMIe 110 3paM U

0.5

0.5

0.5



36

37

38

39

40

41

42

43

44

45
46
47

48

49

nepuoiamMm
MaccoBbie BBIMUPAHUSI — KOJIOTUYECKHE
KPHU3UCHI IPOIILIOTO

CoBpeMEHHBIN SKOJIOTUYECKUN KPU3HUC, €TO
0COOEHHOCTH

CoBpemeHHas cucTeMa OpraHu4ecKoro
Mupa

OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIIBI
OpPraHHU3MOB

AHTpONOJNIOTHS — HayKa O YeJIOBEeKe
Passutune npeacrasieHuit o
MIPOUCXOXKACHUN YeJIOBEKa

MecTo yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas
pabota «M3yueHne ocoOeHHOCTEH
CTPOEHMSI CKEJIETa YEJIOBEKA, CBSI3aHHBIX C
MPSIMOXOKICHUEM»

JIBMOKyIIHE CUJIBI aHTPOTIOTeHe3a
CooTHomIeHnE OUOIOTHIECKUX U
COLIMAJIbHBIX (PAKTOPOB B AaHTPOIIOTE€HE3E
OCHOBHBIE CTaIUN aHTPOIIOI'€HE3A
[Taneorenerrka u najaeoreHOMUKa
DBOJIOIMS COBPEMEHHOIO YEJIOBEKA
UYenoseueckue packl. [Ipaktrnueckas
pabota «/3ydeHne SKOIOrHueCcKux
aJlanTanui 4eI0BeKay
Me:XIucUuIUIMHApHBIE METOIbI
aHTPOMOJIOTUU

0.5

0.5



50

51

52

53

54

55

56

57
58
59
60

61

62

3apokJIeHUE U pa3BUTHE IKOJIOTUU

Mertoap! skonoruu. Jlabopatopnas padora

«3yueHne MeToq0B IKOJOTHUECKHUX
HUCCIIEJOBAHUI»

3HaueHUEe YKOJIOTHUSCKUX 3HAHUH I
YCJIOBCKA

Dxonoruueckue GakToOpbI

Abnotnueckue Gaxktopbl. CBET Kak
sKosoruueckuit gpaxrop. JlaboparopHas
pabota «BblsiBneHne npucnocobieHui
OPTaHU3MOB K BITUSTHHIO CBETa

Abuotnueckue aktopsl. Temmnepatypa
KaK 9KOJIOTUYECKUHN (aKTop.
JlaGopaTopnast paborta «BpisiBieHe

MIPUCTIOCOOIEHUH OPraHU3MOB K BIHSIHUIO

TEMIIEPaTyPhI»

AbuoTtnueckue GpakTopsl. BnaxxHocTh Kak

sKosoruueckuit gpaxrop. JlaboparopHas
pabota «AHaTOMUYECKHE OCOOEHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTAHUSD)

Cpenpl 0OUTaHUSI OPTaHU3MOB
buonornueckue puTMsl
Xuznennsle HopMbl OpraHN3MOB
buortnueckue GaxTopsl

3HaueHrEe OMOTUYECKUX B3aUMOIEHCTBUI
JUISL CYIIECTBOBAHUS OPTaHU3MOB B CPEJIE
obouTaHus

OKOJIOTHYECKHE XapaKTCPUCTUKU

—_ =

0.5

0.5

0.5

0.5



63

64

65

66

67

68

69

70

71
72

73

74
75
76

77

78

MmomyJisinuu

OCHOBHBIE MOKA3aTENN NOMYJISILUN:
YHUCJIEHHOCTD, INIOTHOCTh, BO3PACTHAs U
10JIOBAsi CTPYKTypa

OCHOBHBIE TTOKa3aTeIn TOIYJIsIOHU U :
POXAACMOCTD, ITPUPOCT, TEMII POCTA,
CMCPTHOCTb, MUI'PALIUU

OKosorudeckast CTpyKTypa Moy IssHun
JInHaMuKa MOIyJISIUUU U €€ peryJisanus

KpuBble pocta 4rcIeHHOCTH TOMYJISIIHH.
KpuBbie BKUBaHUS

DKoJiorHuecKast HuIla BUa.
Jlaboparopuas padota «IIpucrnocobneHus
CeMsIH PACTEHHI K PACCEIICHUIO

Bup xak cucrema nonyisiui

3aKOHOMEPHOCTH MOBEJCHUS M MUTpAlUid
>KUBOTHBIX

Co00111€cTBO OpraHU3MOB — OHOLIEHO3
DKocucTemMa Kak OTKpBITasi cucTeMa

KpyroBopor BemecTs 1 NOTOK SHEPTHUH B
JKOCUCTEME

OcCHOBHBIE IOKA3aTENIN IKOCUCTEMBI
DKoJIOrn4ecKue MMpaMuIbl
H3meHeHust co00IIECTB — CyKIECCUH

[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI
03€p U peK. DKOCUCTEMBI MOpPEN U OKEaHOB

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI

0.5



79

80

81

82

83

84

85

86

87

88
89
90

91

92
93

TYHJIp, JIECOB, CTENEH, MyCTHIHb
AHTpPONIOT€HHBIE YIKOCUCTEMBI

Ypb6oskocucremsl. [IpakTuueckas pabora

«M3yuenue u onucanue ypoo3KOCUCTEMBI»

3aKOHOMEPHOCTH (HOPMUPOBAHHS

OCHOBHBIX B3aUMOJICHCTBUI OPTaHU3MOB B

OKOCUCTEMAX

MexaHu3Mbl BO3IEUCTBYS 3arPSI3HEHUN
pa3HBIX TUIIOB HA CyOOPTraHU3MEHHOM,
OpraHU3MEHHOM, MOIYJIAILIMOHHOM U
9KOCHCTEMHOM YPOBHSIX

buocdepa — obuiertanerapaast 0601049Ka

3emin

VYuenue B. . Bepnaackoro o 6uochepe
3aKOHOMEPHOCTH CYIIECTBOBAaHUS
onocdepsr

KpyroBopoThI BemecTB u
OMOTEOXUMHYECKUE ITUKITBI

3oHankHOCTH OMochepsl. OCHOBHEIE
OMOMBI CyIIIH

YcroitunBocTh 6uoCheps
DKOJIOTUYECKHE KPU3UCHI H UX TTPUIHHBI
BosneiicTBue yenoseka Ha 6uochepy

AHTPOIIOT€HHOE BO3JEHCTBUE Ha
PaCTUTENBHBIN U KUBOTHBIA MU

OxpaHa npupos

OCHOBHEBIE IMPUHIUIIBI YCTOﬁqHBOFO

0.5



94

95

96

97

98

99

100

101

102

pa3BUTHS YEJIOBEUYECTBA U PUPOIBI

PannoHansHOE IPUPOAOIIOIB30BAHUE U
COXpaHEHHE OHOIOTHYECKOTO
pazHooOpasus 3emin

O06o0meHne 1o TeMe «MUKPOIBOIIOIHS U
e€ pe3yabTaThi»

O0600meHue mo Teme «MaKpOoIBOTIONUS U
€€ pe3ynpTaThD)

O6o06muienue no Teme «IIpoucxoxaenue u
pa3BUTHE )KU3HU Ha 3eMIIe»

Oo6o06menue no Teme «IIpoucxoxacHue
YeJI0BeKa — aHTPOTIOTCHE3)»

Oo6o06mIeHne o TeMe «DKOJIOTHS — HayKa O
B3aMMOOTHOIICHHUSX OPTaHU3MOB)
O6o6menue o Teme «OpraHu3Msl U cpesia
oOuTaHUS

O06o0mIeHre 0 TeMe «DKOJIOTHSI BUIIOB U
TIOITYJISALIAD)

O606menue o Teme «buochepa —
rJ100anpHast 3KOCHUCTEMa

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

7.5






IMPOBEPSIEMBIE HA EI'D 11O BUOJIOI'MUA TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOT'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3SOBAHMUS

Kon IIpoBepsiemble TPeOOBaHUSA K NPeIMETHBIM Pe3yIbTATAM OCBOCHHUS
NpoBepPseMoOro OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CPeAHero 001ero
TpeOOBaHUs o0pa3zoBaHust

CdopMUpOBaHHOCTh 3HAHUW O MECTE M PO OWOJIOTHU B CUCTEME
€CTECTBEHHBIX HayK, B (dbopMupoBaHUU COBPEMEHHOM
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, B IO3HAHUU 3aKOHOB IIPUPOJBI U
pCIICHUH KU3HCHHO BAXKHBIX COIMATBHO-ITUYCCKUX, YKOHOMHUECKHUX,
HKOJIOTHYECKUX MPOOJIEM YeJIOBEYECTBA, a TAK)KE B PEIICHUU BOIIPOCOB
paIoHaIBFHOTO MIPUPOIONIONE30BaHNs, B (DOPMUPOBAHUU IIEHHOCTHOTO
OTHOIIICHHS K TIPUPOJIE, OOLIECTBY, YEJIOBEKY; O BKIIAJC POCCHUCKUX U

3apyOeKHBIX YUEHBIX — OMOJIOTOB B pa3BUTHE OUOIOTHU

Brnanenune cucremoil 3HaHWMIT 00 OCHOBHBIX METOJAaX HAay4YHOTO
MO3HAHMSA, UCIIOJIB3YEMBIX B OMOJOTMYECKHX MCCIICAOBAHUSAX JKHBBIX
O0OBEKTOB M DJKOcHCTeM (ONHCAaHUE, W3MEPEHHE, NPOBEICHHE
HaOroieHnil); crmocob0aMu BBIABICHHS W OLIGHKU AHTPOIOTEHHBIX
WU3MEHEHHI B IPHPOJIE.

2 VYMeHHue BBIIBUTATh THUIOTE3bI, MPOBEPATh MX IKCIEPUMEHTAIBHBIMU
cpeactBamMy, (GOpPMYJIUpYs IL€lIb HCCIEAOBAHUS, AaHAIN3UPOBATH
MOJIYYCHHBIC PC3YJIbLTAThI U JACJIaTh BbIBOABI.

BeIsiBIeHME 3aBUCHMOCTH MEXKIY HCCIEAYEMbIMH BEIHYHHAMH,
00BSCHEHNE TIOyYEHHBIX Pe3yJIbTaTOB U (POPMYJINPOBAHNE BHIBOJOB C

HCITOJIb30BAHHUEM HAYYHBIX HOH?[TI/II\/’I, TGOpI/Iﬁ " 3aKOHOB

YMeHue BIIaieTh CHUCTEMOW OHWOJIOTMUECKHMX 3HAHWUH, KOTopas
BKJIIOUAET: OCHOBOIIOJIATAOIINE OWOJIOTUUECKUE TEPMHUHBI U TIOHSTHUS
(KM3HB, KJIETKa, TKaHb, OpraH, OPTaHW3M, BH, TOMYJSIHs, SKOCHCTEMA,
ouorieHo3, Ouocdepa; METabOIM3M, TOMEOCTa3, KICTOUYHBIH WMMYHHUTET,
OuocuHTe3 Oenka, OWONONMMEPBI, JUCKPETHOCTb, CaMOpEryJIALus,
CaMOBOCIIPOM3BEICHHE, HACJIeJICTBEHHOCTb, W3MEHYUBOCTbD,
SHEPro3aBUCHUMOCTb, POCT U Pa3BUTHE);

Owonornueckre Teopuu: Kierounas Tteopus 1. IlIBamHa, M.
[Ineitnena, P. BupxoBa; KJIOHaIbHO-CEIEKTUBHOIO MMMyHHUTEeTa II.
Opnux, .M. MeunnkoBa, XxpOMOCOMHas T€OpHUsl HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apopbiiieBoro cxoncta K. bapa, sBomtonmonHas

teopus Y. JlapBuHa, CHUHTETHYECKas TEOPHUS HBOJIIOLMHU, TEOPUS



aatporiorere3a Y. JlapsunHa; Teopus Oumoreorenoza B.H. Cyxkauéra;
yuenue H.M. BaBuioBa o 1mieHTpax MHOrooOpasusi U MPOUCXOKICHUS
KylIbTypHbIX pacteHuid, yuyenue A.H. CesepuoBa 0 nyTax H
HarfpaBJIeHUsAX dBotonuy, yuenue B.W. Bepnaackoro — o 6uocdepe);
3aKOHBI (eIUHOOOpPAa3Hsl TOTOMKOB IEPBOIO MOKOJIEHHUS, PACILEIUICHUS
MIPU3HAKOB, HE3aBUCUMOrO HacieloBaHusa mpuszHakoB [. Mennens;
CLEIUICHHOTO HACJEAOBAaHUS IPU3HAKOB M HAPYLIEHMs CLEIUICHUS
reHoB T. MopraHa; TOMOJIOTHYECKMX PSAIOB B HACJIEACTBEHHOM
m3mMenunBoctd H.M. BaBunoBa; reHetmueckoro pasHoBecust JIxk.
Xapmu u  B. BaiiaGepra; 3apogsimeBoro cxoacrsa K.  bopa;
ouorenernyeckuit 3akoH J. ['ekkens, @. Miomiepa);

HNPUHIUIBI (YUCTOTHI FaMET, KOMIIJIEMEHTapHOCTH);

npaswia (MuHuMyma fO. JIubuxa, sKonoruueckod nupamMuabl 4ncen,
OuoMacchl U SHEPTUN);

runote3sl (koauepatHoit AWM. Onapuna, mepBuyHoro OyiboHa JIX.

Xonpeitaa, mukpochep C. Dokca, pudozuma T. Uek)

YMeHue peuiatb IMMOUCKOBBIC OMOJIOTUYECKHE 3aJa4M, BBbIABIIATH
MMPUYIUHHO-CJICACTBCHHBIC CBsA3U MCXKIY HCCIIENYyEMBbIMU
OHOJIOrMYECKUMU 06"I)€KTaMI/I, npoueccaMu MW ABJIICHUAMU, JOCJIATh
BBIBO/JIbI U IIPOTHO3bI HA OCHOBAHWHU NTOJTYUYCHHBIX PE3YJILTATOB,

COCTABJIATb TCHOTHUIIMYCCKUC CXCMbl CKPCIIHMBAHUA UIA PA3HBIX TUIIOB
HacCJICJOBaHUA IIPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXEMBI IICPCHOCA

BCIICCTB U DHCPI'U B 9KOCUCTEMAX (HGHI/I IIMTaHusA, IIUIICBLIC CeTI/I)

YMeHne  ycTaHaBIMBaTh  B3aMMOCBSI3M  MEXAY CTPOCHHEM U
(GYHKUMSMU: OPTraHOMJIOB, KJIETOK pAa3HbIX TKaHEH, OpraHamMu W
CHCTEMaMH OpPraHOB y PpAacCTEHHi, >KUBOTHBIX M YEIOBEKA; MEXIY
sTamaMy OOMEHa BEIIECTB; 3TalaMy KJIETOYHOTO UKJIA M KU3HEHHBIX
[IUKJIOB OPTaHU3MOB; dTallaMi SMOPHOHAIBHOTO PAa3BUTHUS; TEHOTHIIOM
u  ¢eHotunoMm, ¢eHotunoM U (PaKTOpaMu Ccpeabl  OOUTaHMS,
NPOLIECCAMU  DBOJIIOLUH;  JIBIOKYIIMMH CHJIAMH  aHTPOIIOTCHE3a;
KOMITOHEHTaMH Pa3INYHBIX SKOCHCTEM M TPHCIIOCOONCHUSIMU K HHUM

OpraHu3MOB

Y MeHue BbIIEATh CYIECTBEHHbIE TPU3HAKHU:

CTPOEHHS BUPYCOB, KJIETOK MPOKAPUOT U 3YKAPHOT; OJHOKJIETOUHBIX U
MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB, OMOT'€OIICHO30B, SKOCHUCTEM M
Oouocdepsl; CTpPOEHHS OpPraHOB U CHCTEM OpraHoB pacTeHUil,
’KMBOTHBIX, YEJIOBEKA; MPOLIECCOB KU3HEAEITEIbHOCTH, IPOTEKAIOIINX

B OpraHu3Max paCTeHHﬁ, JKHUBOTHBIX H YCJIOBCKA, OHOJIOTHYECKUX



mporeccoB: oOMeHa BemecTB (Meraboim3M), HHPOPMAMH U
MIPEBPAICHUS YHEPTHH, OPOXKEHUS, aBTOTPO(MHOTO U TeTepOTPOPHOrO
TUTIOB MHTaHWsA, (OTOCHUHTE3a M XEMOCHHTE3a, MHUTO3a, Meio3a,
raMeToreHesa, SMOpUOTEHEe3a, MOCTAIMOPHUOHAIBHOTO  Pa3BUTHS,
Pa3MHOXKEHHUS, UHJIMBUYaJIbHOTO Pa3BUTHUSl OpraHu3Ma (OHTOreHe3a),
B3aWMOJICVCTBUSL TE€HOB, TETEpPO3HCca; JECUCTBUHA HCKYCCTBEHHOIO
oTOopa, CTAOWIM3HUPYIOIIETO, JBUXKYIIETO U  Pa3pbIBAIOIIETO
€CTECTBEHHOTO O0TOOpa; auionaTpU4eckKoro M CHMIATPHYECKOIrO
BHUJI000pa30BaHUS; BIHMSIHHS JABVOKYIIMX CHJI SBOJIFOIMHM Ha TCHO(OH.
MOMYJISIIIAK;, TPUCTIOCOOIEHHOCTH OPTraHW3MOB K Cpele OOUTaHWs,
YyepeOBaHHUs HAMPABICHHUM 5SBOJIONUHU; KPYyroBOPOTAa BEIIECTB H

IMOTOKA S3HCPTHUHU B OKOCHUCTEMAX

CdhopMHUPOBaHHOCTh YMEHHUSI BBLACIATH CYIIECTBEHHBIE IPU3HAKU
BUPYCOB, KJIETOK IPOKapHOT ¥ DYKapHOT; OJHOKJICTOYHBIX |
MHOTOKJIETOYHBIX OPTaHU3MOB, BHJOB, OMOT'COIICHO30B M JKOCHUCTEM;
0COOEHHOCTH NPOLIECCOB 0OOMEHA BEIIECTB U MPEBPAIICHUS YHEPTUU B
KIeTKe, (OTOCHMHTE3a, IIACTHYECKOrO W IHEPreTHYECKOro OOMeHa,
XEMOCHHTE3a, MHTO3a, MeH03a, OIUIOAOTBOPCHUS, pPAa3BUTHA U
Pa3MHOXKEHHUS, UHJIMBUYaJIbHOTO Pa3BUTHUSl OpraHu3Ma (OHTOreHe3a),
OOpBOBI 3a CYIIECTBOBAaHKE, €CTECTBEHHOTO 0TOOPA, BUI000Pa30BaHus,
HPHUCIIOCOOJICHHOCTH OPraHW3MOB K cpefe OOWTaHMs, BIUSHUS
KOMIIOHEHTOB 9KOCHCTEM, aHTPOIIOTCHHBIX M3MEHEHHH B 3KOCHCTEMAX
CBOCH MECTHOCTH, KPyroBOpOTa BEIICCTB U IMPEBPAIICHUS YHEPTUH B
ouocpepe

YmMenue UCIIOIb30BaTh COOTBETCTBYIOLIUE apryMEHTHI,
OMOJIOTHYECKYI0O TEPMHHOJIOTHIO W CHMBOJIHMKY [UIsl JIOKa3aTeIbCTBA
POJICTBa OPraHM3MOB PA3HBIX CHCTEMATHYECKUX TPYII; B3aUMOCBS3U
OpPraHU3MOB U CpeIbl OOWTaHHS;, CIUHCTBA YEIOBCUSCKHX pac;
HEOOXOAMMOCTH 370pOBOTr0 00pasa KH3HU, COXpaHEHUs pa3HO0Opa3us
BUJIOB M DKOCHUCTEM KaK YCIIOBUSI COCYILECTBOBAHHUS HPUPOIBI U

YCJIOBCYECCTBA

YMeHHe KpUTHUYECKH OIeHHBaTh HWHMOPMALHUIO OHOJIOTHYECKOTO
COJIep)KaHUs; MHTEPIPETUPOBATH ITUYECKHUE ACIEKThl COBPEMEHHBIX
HCCIICJOBAHUM B OuoJIoruu, MEIHUITUHE, OMOTEXHOJIOTHH;
paccMaTpuBath ro6anpHbIC AKOJIOTUYECKHE poOIIeMbI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHHIO K HUM COOCTBEHHYIO

MMO3UIIHAIO
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IIpoBepsieMblii 3JIeMEHT COAEePKAHUS

buonorus xak HayKa. JKuBBIE CHCTEMBI U MX HN3YUCHUC

CoBpemeHHass OWONOTHsI — KOMIUIEKCHas Hayka. bBHOJOrmMuYeckue HaykKd H
u3y4yaeMble MU TpoOnembl. DyHIaMEHTalbHbIC, NPHUKIAJAHBIE M TOUCKOBHIC
HayYHBIC HCCIICAOBaHNS B OMOIOTHHL.

3HayeHne OWONOTMM B (OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kapTunel mupa. Ilpodeccun, cBs3anHble ¢ Ouonorueil. 3HaueHHe OHMOJIOTUU B
NPAaKTHYECKON JIESATENbHOCTH 4YeJOBEKa: MEIHUIMHE, CEJIbCKOM XO3SHCTBE,

MIPOMBIIIIJIEHHOCTH, OXpaHe IPUPOIbI

XuBble cuctembl Kak mpeameT u3ydeHus Ouonoruu. CBOMCTBA KHUBBIX CHUCTEM:
€IMHCTBO XMMHYECKOI'O COCTaBa, JUCKPETHOCTb M LIEJIOCTHOCTb, CIOKHOCTb U
YHOPSAA0YEHHOCTh CTPYKTYpBHI, OTKPBITOCTb, caMOOpraHu3anus,
CaMOBOCIPOU3BEAEHUE, PA3APAKUMOCTh, U3MEHUYUBOCTD, POCT U Pa3BUTHE.

YpoBHHM OpraHuU3alUM >KUBBIX CUCTEM: MOJIEKYJSPHBIN, KJIETOYHBIN, TKAaHEBBIM,
OpraHu3MEHHBIMN, MOMYJISILMOHHO-BUI0BOM, 3KOCUCTEMHBIN
(OmoreoneHoTHueckuit), O6uocdepusiit. I[Iporecchl, MpPOUCXONANIME B KUBBIX
cuctemax. OCHOBHbIE MPHU3HAKH KUBOTO. JKU3Hb Kak ¢opMa CyIIeCTBOBAHHS

MaTepuu

Metoabl Ouonornyeckoit Hayku. HaOmronenue, u3MepeHHe, 3KCIIEPUMEHT,
cUCTeMaTh3auus, MeTtaaHanu3. lloHATHE O 3aBUCHMOM M HE3aBHCHMOH
nepemeHHoH. [ImannpoBanue skcriepumenTa. [locraHoBKa M IIpoBepKa TUITOTES.
HyneBast runore3a. Ilonstue BeIOOpKM U €€ gocTOBEpHOCTH. Pa3zbpoc B
Oouosornyeckux JaHHbIX. OIIEHKAa JOCTOBEPHOCTH IOJYYEHHBIX DPE3yJIbTaTOB.
[IpyunHBl MCKaKEHUS pPe3yIbTATOB JKCnepuMeHTa. [IoHATHE CTaTUCTHMYECKOro

TECTAa
Knerka kak Ononornyeckas cucrema

Knerka — cTpykTypHO-(QOYHKIIMOHAIbHAS €IMHHIA KUBOTO. VICTOPUS OTKPHITHS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBann, M.
[neiinen, P. Bupxos). OCHOBHBIE OJI0XKEHNUS COBPEMEHHOM KIIETOYHOM TEOpHUH.
MeToapl MOJIEKYJISIPHON U KJIETOUYHON OMOJIOTUN: MHUKPOCKOTIHS, XpoMaTorpadusi,
anexTpodopes, METOJ MEUEHBIX aTOMOB, muddepeHIaTbHOS

HEHTPUPYTHPOBAHUE, KYIHTUBUPOBAHHUE KIECTOK

XHUMHYECKUN COCTaB KJIETKH. Makpo-, MUKPO- U YIbTPaMUKpOdJIeMeHThl. Bona u

e€ poib KakK pacTBOPUTENS, peareHTa, y4acTHe B CTPYKTYPUPOBAHUM KIIETKH,
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TeIUIoperyaauud. MuHepanbHble BeIllecTBa KIETKHU, WX OHOJIOrHYecKasl poJib.
Posib KaTHOHOB U aHMOHOB B KJIETKE.

buonornueckue monumepbl. benku. AMHMHOKHCIOTHBIH  COCTaB  OEJIIKOB.
Crpykrypsl OenkoBoi Monekynbl. [lepBuuHas CTpykTypa Oenka, MeNTHUIHAS
CB3b. BTopuuHas, TpeTuuHas, dYeTBepTUYHAs CTPYKTyphl. JleHaTypauus.
CaoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckne QyHKINU OSIKOB.
VYrneBoabl. MoHOcaxapuapl, AMCAaxXapupl, OJUIOCaxapuibl M IOJIHCAXapUIBL.
O6mwmii mimaH CTpoeHus U (PU3HKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJIOB.
Buonornveckne GyHKINUU YTIIEBOIOB.

Jlunuasl.  T'uppodunbHO-rHApodoOHBIe cBolicTBa. Knaccudukanus nunuaos.
Tpurnuuepunsl, dochonunuabl, BOCKH, CTepounabl. buonorumueckue GyHKIUU
nunuaoB. OOIIMe CBOKWCTBA OMOJIOTHYECKUX MEMOpPaH — TEKY4EeCTh, CIIOCOOHOCTh
K CaM03aMbIKaHUIO, MOJIYITPOHULIAEMOCTb.

HyxneunoBbie xucnorel. JIHK u PHK. CrpoeHne HyKIEHMHOBBIX KHCIIOT.
Hyxneoruasl. [Ipunnun xommuementapuoctu. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoitnas cnupanb. MecToHaxoxaenne u ouonorndeckue ¢pynkuun JTHK.
Bunel PHK. @ynkuuu PHK B knetke.

Crpoenne wmonekynsl AT®. Makpospruueckue cBsizu B Mosekyiae ATO.
buonoruueckue pynkuun AT®. BoccTaHOBIIEHHBIE TIEPEHOCYUKH, MX (DYHKIIUU B
kietke. CekBenupoBanue JIHK.

CrpykrypHast OHWOJOTHS: OHOXUMHUYECKHE W OHOPU3NICCKUE HCCIICTIOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpPbl OMOMOJIEKY T

Tunsl  kiIeTok: SykapuoTHUeckass M Ipokapuotuyeckas. CTpyKTypHO-
(byHKIHOHATBHBIE 00pa30BaHUs KIETKH.

Crpoenue mpokapuoTHUecKoW KieTku. KieTouHas creHka OakTepuil M apXxeu.
Oco0OeHHOCTH CTpOEHUsI TeTepOTPOPHON W aBTOTPO(PHON MPOKAPUOTHUECKUX
KJIeTOK. MecTo U poib MPOKapUOT B OMOIIEHO3AX.

Crtpoenne ¥ (pyHKIIMOHHUPOBAHHME SyKapHOTHUECKOH KieTku. Ilma3zmarmueckas
MeMOpaHa (rutazmanemma). CTpyKTypa miia3MaTudeckoil MmemOpaHnsl. TpaHcmopT
BEIIECTB 4Yepe3 IUIa3MaTHYECKyl0 MeMOpaHy: TmaccuBHBIA  (muddysus,
obneruénHast muddy3us), aKTHBHBIN (NMEPBUYHBIA W BTOPUYHBIA aKTHBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PaGoTta Harpuii-kaaneBoro
Hacoca. DHAOIMTO3: MUHOLKTO3, (harouuTo3. Dk30muTO3. KileTouHas cTeHKa.
CtpykTypa v QyHKIIUU KJIETOYHON CTEHKH PAaCTEHUM, TPUOOB.

Huronnazma. [urozons. Llutockener. JIBukeHue uuroruiazMbel. OpraHoUabI
kieTkd. OpHoMeMOpaHHBIE OpPraHOWIBI KIETKU: SHAOIIa3MaTHYecKas CeTh
(BIIC), anmapat I'onbmKH, TU30COMBI, UX CTpOeHHE M (PYHKIMU. B3ammocBs3h
OJIHOMEMOpaHHBIX OpPraHOMAOB KJIETKH. CTpOeHHe IpaHyJIIpHOTO PETUKYIyMa.

Cunrte3 pactBopuMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [magkuit
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(arpanyJsIpHBIN) SHIOIUIA3MAaTHYECKU peTukyiayMmM. CekperopHas (yHKIHS
anmapara ['onbmku. TpancmopT BemecTB B KieTKe. BakKyonum pacTUTENbHBIX
kietok. Kierounsiii cok. Typrop.

[TomyaBTOHOMHBIE OPraHOU Bl KJIETKA: MUTOXOHIPUU, TUTACTHUIBI.

CrpoeHue W (QyHKIMA MHUTOXOHAPUNA W TutacTuA. [lepBuUYHBIC, BTOPUYHBIC H
CIIO)KHBIE  TUIACTHABl  (POTOCHHTE3UPYIOIIUX  DYKAPHOT.  XJIOPOIUIACTEI,
XPOMOILIACTBHI, JICUKOIUIACTHI BBICIIIMX PACTCHUMH.

HememOpannbie opranouwabl kinetku CrtpoeHue u  (QYHKIUM HEMEMOpPaHHBIX
OpraHouJioB KjeTku. Pubocombl. MukpodunameHnTsl. MBpllIEUHbIE KIETKH.
Mukpotpybouku. Krerounsrii nentp. CrpoeHHe M JBHKEHUE KITYTHKOB H
pecHrdek. MUKpOoTpyOOUKH UTOIUIa3Mbl. L{eHTproms.

SAnpo. OGonouka sapa, XpOMAaTHWH, KapuoIUla3Mma, SAPBIIIKH, X CTPOCHUE H
byskumu. SnepHblii OenmKOBBI MaTpuKc. lIpocTpaHCTBEHHOE pPACIONIOKEHHE
XpOMOCOM B HHTEp(}a3HOM szipe. benku xpomaTtuHa — TUCTOHBI.

Knerounsle BkmtoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK 3YKapUOT

(pacTuTeNbHOM, )KUBOTHOU, TPUOHOIN)

AccUMUIIAIMS U TUCCUMIIIALNSA — JIBE CTOPOHBI MeTabomu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(HBIM W TEeTepOTpOdHBINA. YUacThe KHUCIOopoAa B OOMEHHBIX
mporeccax. JHepreTudeckoe oOecredeHne KieTku: mpeBpamenue ATD B
OoOMeHHBIX mporeccax. DepMEHTATUBHBIA XapakTep peakUuuil KJIeTOYHOIo
MeTtabonu3ma. DepMeHTH, MX CTPOCHHE, CBONCTBA M MEXaHU3M JCHCTBHA.
Kodepmentsl. OTimuns GepMEHTOB OT HEOPTaHUUYECKHX KaTalnu3aTopoB. benku-
aKTUBAaTOpPbl M OENKU-UHTMOUTOPBL. 3aBUCUMOCTb CKOPOCTH (PEPMEHTATHUBHBIX
peaKIuii OT pa3IUYHbIX (PaKTOPOB.

[lepBuuHbIl CHHTE3 OpraHUYECKUX BemlecTB B KieTke. PotocuHte3. Poib
XJIOpOIUIacTOB B mporecce ¢orocuHTe3a. (CBeroBas U TeMHOBas (asbl.
[IponykTuBHOCTE (oTOCHHTE3a. BnusHue paznuuHbIX (AKTOPOB Ha CKOPOCTh
¢dorocunTesa. 3HaueHHe (HOTOCHHTE3A.

XemocuHTte3. PazHooOpa3ue opraHM3MOB-XEMOCHUHTETUKOB: HUTPUPUIUPYIOIIHE
OakTepuu, KeIe300aKTepuH, CepoOAKTEPHH, BOJOPOAHBIC OaKTEepUU. 3HAUCHHUE
XEMOCHHTE3A.

Ana’poOHble opraHu3Mbl. Bunabl Opoxenus. [IpogykTel OpoxeHHs U HX
UCIIONIb30BAaHME YETIOBEKOM. AHA’POOHBIE MHKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH ¥ BO30YIUTETN OOJIEC3HEH.

AdpoOHBIE OpraHu3MBbl. JTalbl YHEPreTHdeckoro obmeHa. IloAroToBUTENHHBIN
sTamn. [ mukonn3 — 6eCKUCIOPOAHOE paclIeTIeHHe TIIOKO3bI.

buonornueckoe OKHUCIIEHHME, WIM KJIETOYHOE JbIXaHWe. Poiib MUTOXOHApHUNA B
nporeccax OHMOJIOrMYECKOro OKHCJICHUS. [Muknuueckue PEaKIuH.

OxucnurensHoe ¢ochopunuposanue. [IpeumymecTBa a’spoOHOro Myt oOMeHa
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BEILIECTB Tepes aHadpOOHBIM. DH(HEKTUBHOCTH IHEPTETUYECKOT0 0OMEHa

Peakuun maTpuyHOro cuHTesa. [IpMHIMI KOMIIEMEHTAPHOCTH B PEAKLMAX
MaTpUYHOrO cUHTe3a. Peanusanus HacneacTBeHHON uHpopMmanuu. ['eHeTnueckuit
Kof, ero cpoiictBa. TpaHckpunuus — Marpuusblii cuHre3 PHK. Ilpuniumnst
TPAHCKPUIILIMN: KOMIIJIEMEHTAPHOCTh, aHTUIIAPAJUIEIbHOCTh, ACUMMETPUYHOCTbD.
Tpancmsiiust 1 e€ stambl. Yuactue tpancnopTHeix PHK B OmocuHTe3e Oenka.
VYcnoBust OmocuHTe3a Oenka. KomupoBanwe amMuHOKHCIOT. Pomb pubocom B
O6uocuHTe3e OenKa.

Opranuzanus reHomMa y IpoKapuoT U 3yKapHoT. Perynsnus akTUBHOCTH I'€HOB y
npokapuot. ['mnore3a onepona (P. XKakob, XK. Mano). Perymsmus oOMeHHBIX
IIPOLIECCOB B KJIEeTKe. KileTouHbIi roMeocTas.

Bupycel — Hekierounsle (OpMBI KM3HM M OONMUraTHele mapasutbl. CTpoeHue
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

BupycHbie 3aboneBanus denoBeka, xKUBOTHBIX, pactenuid. CIIN]/], COVID-19,

conraJIbHbIC U MCIUITUHCKHUEC HpO6J’IeMBI

Knerounsii 1mmkn, ero mepuoabl W peryisiusa. Hatepdaza u  MUTO3.
Oco0eHHocTH TIpolleccOB, MpoTeKallux B uHTepdase. [loaroroBka KieTku K
nenenuto.  I[lpecunrermyeckuil  (MMOCTMUTOTHYECKUM), CHUHTETHYECKUH U
MOCTCUHTETUYECKHH (MPEMUTOTHUECKUIA) IEpUOAbI HHTEP(A3HI.

Marpuunbiii cunte3 JHK — pemnmukaums. I[lpunnunsr permukanuun  JIHK:
KOMIUIEMEHTAPHOCTh, IOJYKOHCEPBAaTUBHBIM CHHTE3, AaHTUIAPAILIETBHOCTD.
Mexannsm permkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
TeloMepa3a. XPOMOCOMHBIM HaOOp KIETKHM — KapuoTuil. J[UmjiowmHeld u
rarion bl Habopbl XpoMocoM. ['omosornynsie Xxpomocomsl. IlosoBbie
XPOMOCOMBI.

Jenenne kietku — muTo3. CTaauM MHUTO3a U MPOUCXOJAIINE B HUX MPOLECCHI.
Tuner muto3a. KapuoknHe3 m nutokuHe3. buonornueckoe 3HaueHHME MUTO3A.
Perymsauus muroTHueckoro mukia kiuetku. [Iporpammupyemas kierouHasi THOeib
— afnomnTo3.

cI)yHKI_II/IOHa..]'IIxHa.f[ I'CHOMHKA
OpFaHI/ISM Kak OMOJ0rHYecKas CucreMa

O,Z[HOK.HGTO‘-IHBIG, KOJIOHHAJIBHBIC, MHOTOKJICTOYHBIC OpraHu3MBbI nu
MHOTOTKaHEBbIE OpPTraHU3MBI.

dopMBl Pa3MHOKEHHUS OpPraHU3MOB: Oecmojioe (BKJIKOYash BETETaTUBHOE) U
momoBoe. Buael  Oecrmonoro  pa3MHOXKEHUS: TOYKOBaHUE, CHOPYJISLHUSA,
(dbparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe pasmuoxkenue. [1onoBsie KieTKH, Wik TameTbl. Meiio3. Ctaguu mMeiosa.

[ToBenenne xpomocoM B Meio3e. KpoccuHrosep. bruonorndeckuii cmMpIcit Meio3a
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U TOJIOBOTO Iporiecca. Meio3 U ero MecTo B )KU3HEHHOM IIKJIE OPIaHU3MOB.
[IpenzaponpimeBoe pas3Butue. ['ameroreHe3 y XUBOTHBIX. IloyOBBIE JKee3bl.
OOpa3oBaHne W pa3BUTHE TIOJNOBBIX KiIeToK. CriepMaroreHe3 W OOTEHE3.
CrtpoeHue mONOBBIX KiIeTOK. OMIOIOTBOpEHHE U 3MOpPHUOHATIBHOE pa3BUTHE
KHUBOTHBIX. CIIOCOOBI OINIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WunuBunyanpHOEe pa3BUTHE OpraHu3MoB (oHTorene3). Craaum sMOpHOreHes3a
’KMBOTHBIX (Ha mpumepe Jsarymku). JIpobnenue. Tunbl apobnenus. OcoGeHHOCTH
TPOOJICHUST MIICKOMUTAIONINX. 3apOBIIIEBbIC JUCTKH (TacTPyJsIus). 3akiaaKa
OpraHoB M TKaHEW W3 3apOJBIIIEBbIX JIMCTKOB. B3anMHOE BIMSHUE 4YacTel
pa3BHBaIOLIETOCs 3apojplma (3MOpUOHANbHAs WHAYKIMA). 3akjiagka IJIaHa
CTPOEHMSI >KUBOTHOTO KaK pe3ylbTaT HepapXW4yecKuX B3aUMOJEHCTBUI T'€HOB.
Bnusnue Ha 5SMOpHOHATBHOE pa3BUTHE Pa3IMYHBIX (PAKTOPOB OKpYIKAarOLICH
cpeapl.

Poct u pa3zsurtue xuBoTHbIX. [locTaMOpronanbHbIi nepuoa. [Ipsmoe u Henpsmoe
pa3ButHe. Pa3Butue ¢ meramopdo3oM y O€CHO3BOHOUHBIX M IO3BOHOUYHBIX
KUBOTHBIX. buosorndyeckoe 3HaueHWE MNPSMOrO W HENPSIMOIO pPa3BUTHA, HUX
pacnpocTpaHeHue B mpupoze. Tumbl pocTa XUBOTHBIX. DaKTOpHI peryssiuu
pocTa KHMBOTHBIX M denoBeka. CTaguu MOCTAIMOPHOHAIBHOTO Pa3BUTHUS Y
’KMBOTHBIX U UesoBeKa. [leproabl OHTOreHesa yeaoBeKa.

Pasmuoxxenne wu pasButue pacteHuit. ['amerobutr u crnopodur. Meiios B
KU3HEHHOM TMKJIe pacteHuid. (OOpa3oBaHHME CIOp B MpoIecce Meio3a.
I'amerorenes y pacteHuidl. OIUIOZOTBOpPEHHWE M Pa3BUTUE PACTUTEIBHBIX
opraHu3MoB. /[BoiiHOE OIUIOIOTBOPEHNKE Y IIBETKOBBIX pacTeHHi. OOpazoBaHue U

pa3BuUTHE ceMeHH. MexaHU3Mbl PEeTyJIAlUYd OHTOT€HEe3a Y paCTeHUI U dKUBOTHBIX

Hcropust cTaHOBNEHMST W pPa3BUTUS TE€HETUKM Kak Haykd. (OCHOBHbIE
TEHETUYECKHUE TOHATHUS U CHUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJIJIEIbHBIE
TEHbI, AJIbTCPHATUBHBIC MPU3HAKH, JOMHUHAHTHBIA M PELECCUBHBIA MPHU3HAK,
TOMO3UTOTa, TETePO3UTrOTa, YHUCTasl JIMHHS, THOPHUABI, TEHOTHUN, (HEHOTHIL.
OcCHOBHbIE ~ METOABI  TCHETHKH: THOPUAOJIOTHYECKHM,  IMUTOJOTHYECKHIA,

MOJIEKYJISIPHO-T€HETHYECKHI

Monorubpuanoe ckpemmuBanue. [lepBorit 3axkoH MeHens — 3aK0H eAMHO00pa3us
ruOpusoB nepBoro mnokosieHus. IlpaBuno nomuHupoBaHus. Btopoill 3akoH
Menzaenss — 3aKOH pacUICIUIEHUs IPU3HAKOB. LlUTOJOrMYeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIIMBaHus. [ UloTe3a YuCTOTHI raMer.

AHanu3upyloiiee ckpeunBaHue. IIpomexyTOuHbId XapakKTep HacleIOBaHUsA.
Pacuienyienue npru3HaKkoB MPU HETIOJIHOM JTOMUHUPOBAaHUU.

JurnOpunHoe ckpemmBanue. Tpetuii 3akoH MeHJens — 3aKOH HE3aBHCHUMOTO

HacJI€a0BaHUA IMPU3HAKOB. ]_[I/ITOJ'IOI"I/I‘ICCKI/IC OCHOBBHI ,I[I/IFI/I6pI/I,Z[HOFO



34

3.5

CKpELIUBaHHUS.

CuemnieHHoe HacieoBaHue mpu3HakoB. Pabotel T. Moprana. CuerieHHOE
Hacje0BaHUE TEHOB, HApPYIICHUE CLEIJICHUS MEXIy TIeHaMU. XPOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'enernka mosia. XpOMOCOMHBIM MEXaHWU3M OIpeNeSeHHUs Mmojia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbId M T€TEpPOraMeTHbIN MoJ. I'eHeTnyeckas
CTPYKTypa IOJIOBBIX XpoMocoM. HacienoBanue mNpU3HAKOB, CLEIUICHHBIX C
MTOJIOM.

I'enoTun kak uenoctHas cucrema. llnedoTponuss — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXKECTBEHHBI ajuieiu3M. B3auMOAEHCTBUE HEAJUIEIbHBIX T'E€HOB.

Komnnemenrapaocts. Onucras. [loaumepus

BzaumoneiicTBrue reHotuna u cpeabl pu GopmupoBanuu peHotuna. M3MeHUYMBOCTh
Mpu3HAKOB. KauecTBEeHHbIE W KOJMYECTBEHHbIE MPHU3HAKU. BHIbl M3MEHUMBOCTH:
HEHACJIEICTBEHHAsI U HACJIEICTBEHHAS.

MomudukanmmonHas ~ M3MEHYMBOCTh.  Pombe  cpeapl B (hOpMHpOBaHUH
Moau(UKaMOHHOM n3MeHunBocT. Hopma peakuuu npusHaka. BapuarmoHHbIi psig
u BapuanmoHHas kpuBas (B. UWoranncen). CaoilictBa MOAMU(MUKAIIMOHHOM
M3MEHYHUBOCTH.

['enoTunuyeckas n3MeHYUBOCTh. CBOMCTBA TEHOTUITUYECKON M3MEHYMBOCTH. Bupl
TCHOTUTTYECKON M3MEHUMBOCTH: KOMOMHATHBHAS, MyTaI[HOHHASI.

KomOuHatuBHass u3MEHYMBOCTh. Meiio3 ¥ TOJOBOM TpollecC — OCHOBA
KOMOMHATUBHON M3MEHYUBOCTH. POJIb KOMOMHATHBHON M3MEHUYMBOCTH B CO3/1aHUU
TeHETUYECKOT0 pa3Ho00pa3us B MpeJiesiax OHOTO BUA.

MyTanoHHas U3BMEHYMBOCTb. BHUIbI MyTallMii: T€HHbIE, XPOMOCOMHBIE, TCHOMHBIE.
CroHTaHHBIE M WHIYLMPOBAHHBIE MyTalMU. SIEpHbIE M LUTOILUIA3MAaTUYECKUE
MyTanuu. COMaTHYECKUE U MOJIOBbIE MyTaluu. [ [pMumHBI BOSHUKHOBEHUS MYTaLHI.
MyTtareHsl ¥ WX BJIMSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIlMOHHOTO
nporecca. 3aKOH TOMOJIOTHYECKUX PsIIOB B HaclieACTBeHHOM u3MeHunBoctu (H.U.

BaBI/IJ'IOB). BHCH,I[epHaH U3MCHYHMBOCTHh M HACJICACTBCHHOCTD

Kapuotun wenoseka. MexayHaponHas mOporpaMMa HCCIE€IOBaHUA TIE€HOMaA
yejgoBeKa. MeToapl  HM3y4YeHUs TEHETMKM  YEJOBEKa: TE€HEaJlOrHnYecKui,
OJIM3HEIOBBIH, IIUTOTCHETUYCCKUH, MOMYJISIHUOHHO-CTaTUCTUYECKHI,
MOJIEKYJISIPHO-T€HETHUECKUI. CoBpeMeHHOE onpeerIeHue TCHOTHIIA:
MIOJIHOTEHOMHOE CEKBEHUPOBAHHE, TEHOTUIIUPOBAHUE, B TOM YHUCIE C IMOMOIIbIO
[M1P-anamu3a. HacmencrBeHHble  3a0oiieBaHHMS  dYelOBeKa. [ eHHBIE U
XPOMOCOMHBIE 0011€3H1 YeJI0BeKa. bonesnun c HACJIEICTBEHHOU
MPeIPacloI0KEHHOCThI0. 3HaYCHUE MEAUIIMHCKOM T€HETUKU B MPEAOTBpAIlleHUN

M JISYEHNH T'€HETHYECKHUX 3a00seBaHuii yenoBeka. CTBOJIOBBIE KIIETKH
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4.1

JoMmecTrkanus v ceneKkiys. 3apoKIeHUe CeNEKIUHA U JoMecTuKanuu. Yuenne H.1.
BaBuiioBa 0 1eHTpax MPOMCXOXKACHUS M MHOTO0Opazus KyJIbTYPHBIX PACTCHHU.
Ponb cenexiuu B co3maHuu COPTOB pacCTeHU U MOPOJT KUBOTHBIX. CopT, Mopoa,
TaMM. 3aKOH TOMOJIOTMYECKHMX PAIOB B HacieICcTBeHHOW u3MeHunBoctH H.U.
BaswuioBa, ero 3naveHue 115 CEIEKIIMOHHON paOOTHI.

Metoapl  cenekUMOHHOW paboThl. MckyccTBeHHBI OTOOp: MaccoBbli U
WHIUBUYaJIbHBIN. Oralnsl KOMOWHAIIMOHHOMN CCJICKIIMHU. UcnreiTanue
pou3BoauTeNIed Mo MOTOMCTBY. OTOOp MO TEHOTHUIYy C TOMOIIBIO OLEHKU
(dbeHoTHma moToMcTBa M 0TOOP 1O TeHOTUTY ¢ moMonIbio ananmmu3a JTHK.
HckyccTBeHHBIN MyTareHe3 Kak MeTOJl CeJICKIIMOHHON paboThl. PagnannoHHbIi 1
XUMHUYECKHI MyTareHe3 KakK HWCTOYHUK MyTalud Yy KyJIbTypHBIX GopM
opranu3MoB. lcronb3oBaHHE TEHOMHOIO  PENAKTUPOBAHUS M METOJOB
pexomOuHanTHBIX JIHK 17151 momyueHus ucxoHoro Marepuaina Jjis CElneKIIU.
[Monyyenne mnonuruionoB. BHyTpuBHMaoBas rulpuausaims. bruskopoacTBeHHOE
CKpeIllMBaHue, Wi WHOpuAWHT. HepoicTBeHHOE CKpelvBaHHWe, WK ayTOPUIUHT.
I'ereposuc u ero npuuunbl. Mcnonbs3oBaHue rerepo3uca B cenekiuu. OtnanéHHast
ruOpumm3anyst.  [Ipeomonenre OecTUTOUST MEXBHIOBBIX THOPHUIOB. JlOCTHXKEHUS

CCIICKIIUHN paCTeHI/Iﬁ U XKNBOTHBIX

OOBEKTHI, UCIOIb3yEMbIE B OMOTEXHOJIOTUH, — KJIETOUHBIE U TKAHEBBIE KYJIbTYpHI,
MUKPOOPTaHM3MBI, MX  XapaKTepUCTUKA. TpaguiuoHHAas OWOTEXHOJOTHS:
xneboneueHne,  MONyueHHE  KUCIOMOJIOYHBIX  MPOAYKTOB,  BUHOZEIHE.
MuxkpoOuonornueckuii cuHTe3. OOBEKTHI MHUKPOOHOJIOTHYECKHX TEXHOJIOTHH.
[IpousBoncTBO  Oenka, aMUHOKHMCIOT M BUTaMHMHOB.  VcKyccTBeHHOE
OIUTIOIOTBOpEHUE. PEKOHCTPYKIMS SUIEKICTOK U KIOHUPOBAHUE >KHUBOTHBIX.
MeTto TpaHCIUTaHTalUUU SAEp KIETOK.

XpoMOCOMHAasi M TeHHasg WHXeHepus. VICKyCCTBEHHbIW CHHTE3 T€Ha |
KoHCTpyupoBanue pexkomMOuHanTHbIX JIHK. JlocTwkeHus u TEpCHEKTHUBBI
XpOMOCOMHOW M TEHHOM WHXeHepuu. MenunuHckue OUOTEXHOJIOTHH.

Hcnonb30BaHuEe CTBOJIOBBIX KIETOK
Cucrema n MHOFOO6pa3I/IC OpraHU4eCKOro Mupa

buonoruueckoe  pazHooOpasue  opranuzmoB.  CoBpeMeHHas  cHCTEMa
oprannyeckoro Mwupa. llpunHnunel knaccuukanuu opraHu3zMoB. OCHOBHBIE
CUCTEMAaTUYECKUE TPYIIbI OPraHU3MOB.

OCOOCHHOCTH CTPOCHUS M JKU3HEACATEIBHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakTepuu, apxeu, 0JHOKIIETOUHbIE TPUOBI, OJHOKIETOUHBIE BOAOPOCIH, APyTHe
npotucThl. KononuanbHbie opranu3msl. J[BHkeHHE OJTHOKIETOYHBIX OPraHU3MOB:
amMEOOnaHOE, KIYTUKOBOE, PECHUYHOE. 3alUuTa Y OJHOKJIETOUYHBIX OPraHU3MOB.

PaznpaxuMocTh y OHOKIETOYHBIX OPraHU3MOB. TaKCUChI



4.2

4.3

4.5

4.6

MHOrokJjeTouHbIe pacTeHHs. B3anMOCBsI3b YacTeld MHOTOKJIETOYHOTO OpraHu3Ma.
Tkanu, opranbl ¥ CUCTEMBl OPTaHOB MHOTOKJIETOUYHOTO opranuszma. OpraHuzm
Kak eaMHoe uenoe. TkaHu pacteHuid. TuIbl  pacTUTENbHBIX TKAHEH:
oOpa3oBaTenbHasi, TMOKPOBHAs, TMPOBOJMAIIAs, OCHOBHAas, MeEXaHUYECKasl.

OcobeHHoCTH CTpOCHMS, PYHKIIUN U PACTIONIOKECHHS TKAHEH B OpTaHax pacTeHUI

BereraTtuBHbIE M reHEpaTUBHBIE OPraHbl pacTeHU. @YHKIIMM OPraHOB U CUCTEM
opranoB. Kapkac pacrenuil. J[BUK€HHE MHOTOKJIETOYHBIX PACTECHUIN: TPOIIU3MBI U
Hactud. llorjomieHue BOABI, YIJIEKUCIOTO ra3a W MUHEPAIbHBIX BEIIECTB
pactenusimu. Jlpixanue pactenuid. uddys3us ra3oB uepe3 MOBEPXHOCTh KIETKH.
TpaHcnopTHbIE CHUCTEMBI pacTeHuid. Brpiaenenue y pacteHuid. 3amura y
MHOTOKJIETOUHbIX pacTeHuil. Kytukyna. CpeacTBa macCUBHOW M XUMHYECKOU
3amuThl. OUTOHLINIBL.

PazgpaxxuMocTs M perynsiuus y OpraHusmMoB. PazapakxumocTb W peryisauus y

MHOTOKJICTOYHBIX paCTCHHﬁ. PocTtoBrie BE€IICCTBA U UX 3HAYCHUC

MHoOrokieTouHbsle  KMBOTHbIE. B3auMMOCBSI3b  4yacTe€l ~ MHOTOKJIETOYHOTO
opranuszma. TkKaHHM, OpraHbl U CUCTEMBI OPTaHOB MHOT'OKJIETOYHOTO OPraHHU3Ma.
Opranmsm kak eauHoe 1ienoe. ['omeocras. TkaHu KUBOTHBIX U 4YeIOBEKa. THITBI
JKUBOTHBIX TKaHEH: SMUTCIIMAJIbHAA, COCAWHUTCIIbHASA, MBIIIICYHAA, HCPBHA.
OcoOenHocTu CTpoeHHs, (YHKIMIA U pacIONIOKEHHS TKaHeW B OpraHax

JKHUBOTHBIX U YCJIOBCKa

Oprassl U CHCTEMBI OPTraHOB KUBOTHBIX. DYHKIIMM OPTaHOB M CUCTEM OpPraHOB.
Omopa Tena opranu3moB. CKeleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHblii 1 BHYTpeHHMH ckeneT. CTpO€HHE M TUIBI COEIMHEHUs
KOCTEM.

JIBrKeHNEe MHOTOKJIETOYHBIX JKMBOTHBIX. IluTtanme sxuBoTHbIX. IluTanue
MTO3BOHOYHBIX JKUBOTHBIX. JIpIxaHue *UBOTHBIX. KokHOe npixanue. XKabepHoe u
JIETOYHOE JIBIXaHHUE.

JIpIXaHr€e MO3BOHOYHBIX >KMBOTHBIX. OJBOJIOLMOHHOE YCIOKHEHHE CTPOECHUS
JErKMX MO3BOHOYHBIX XUBOTHBIX. J[pIXaTelbHAsl cucTeMa 4enoBeka. MexaHusm
BEHTWIIIIMM JIETKUX Yy NOTUI W MIEKONUTAIOUMX. TpaHCHOPT BEIIECTB Y
opraHu3moB. TpaHCHOpT BellecTB y XHUBOTHbIX. KpoBeHOcHas cucrema u eé
opranbl.  KpoBeHocHas  cucremMa  MO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpoBOOOpanieHus. OJBONIOIMOHHBIE YCIOKHEHUS CTPOEHHS KPOBEHOCHOU
CUCTEMbI TO3BOHOYHBIX JKMBOTHBIX. BblieneHnue y opraHuzMoB. Boiaenenue y
KUBOTHbIX. CoKkpaTUTENbHBIE BaKyoIH. Opransl BoiaeneHus. CBs3b NOJIOCTU TENA
C KPOBEHOCHOM M BBIIEIUTENBHOW cHCTEeMaMH. BplieneHne y N03BOHOYHBIX
KUBOTHBIX. 3aliUTa y MHOTOKJIETOYHBIX KUBOTHBIX. [lokpoBEI M HX

MIPOU3BO/IHBIE.
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Pa3npaxuMocTh 1 perynsanus y opraHu3MoB. PasapaxumMocTs y OJHOKIETOYHBIX
opranu3moB. Takcuchl. Pa3apakuMocTe W peryjasiiuuss y MHOTOKIETOYHBIX
pacteHuii. PocToBble BelllecTBa U UX 3HAYCHHUE.

HepBHas cucrema u pedreKTopHas peryisuus Y MHOTOKJIETOUHBIX JKUBOTHBIX.
HepBnas cuctema u e€ oTaenbl. DBOTIOIMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOM
CUCTEMBI Y KUBOTHBIX.

PazpaboTka anropuTMoB H mporpamm g 3PQPEKTUBHOH (PYHKIMOHAIBHOM
aHHOTalluM  TE€HOMOB, TPaHCKPHUIITOMOB, IIPOTEOMOB, MeTa00JIOMOB

MHKPOOPraHU3MOB, PACTCHHM, )KUBOTHBIX U YEJIOBEKA
OpranusM 4esoBeKa U €ro 340pOBbe

Oprassl ¥ cUCTEMBI OPTaHOB 4esioBeKa. OTEbl TOJOBHOTO MO3Ta TO3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas nyra. be3ycioBHbIE H  yCIIOBHBIC
peduiekcel. ['ymopanbHast perynisiuuss ¥ SHAOKPHHHAs CHUCTEMa >KUBOTHBIX U
yenoBeka. JKene3bl 3HAOKPUHHON CUCTEMBI U UX TOPMOHBI. J{elicTBHE TOPMOHOB.
B3anMocBsi3p HEpBHOW W JHAOKpUHHOW cucTeM. [umnotaniamo-runodusapHas

cuctema. Pednexc u pednexropras ayra. be3ycinoBHbIC U YCIOBHBIE pehIeKChI

3ammrTa opranu3ma oT OosiesHed. immyHHas cucrema yenoBeka. Kietounsnii u
TYMOpaJIbHBIH MMMYHHUTET. BpoXAEHHBIN, NPUOOPETEHHBIN crenuduuecKuii
UMMYyHHUTET. Teopusi KIOHaNbHO-celeKTUBHOro wummyHuteta (IL.Dpmux,
®.M.bepuer, C.Toneraa). BocmanuTenbHble OTBETHI OpraHu3mMoB. Poib

BPOXIEHHOTO IMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3200JI€BaHHHA

KpoBeHocHast cucrema u e€ opranbl. Cepliie, KpOBEHOCHBIE COCYIIbI H KpPOBb.

Kpyru kpoBooOpamienus. Pabota cepaia u e€ perymsmus

Hprxanue yenoeka. Aud¢y3us razoB uepe3 MOBEPXHOCTh KICTKH. JlpIxaTenbHas
cucrema 4yenoBeka. JlpIxaTenpHas TNOBEPXHOCTh. Perymsums — gpIXaHUs.

JlpIxaTenbHbIC 00BEMBI

[MumeBapurenpHas cucreMa denoBeka. OTIOEnbl MHUIIEBAPUTEIHHOTO TPAaKTa.
[TumeBapuTenbHble  JKene3bl.  BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE
MUIIeBapeHne

ITokpoBel u wux mnpousBonaHbie. Opranbl BbiAeneHus. [louku. CrtpoeHue u
¢byHkroHupoBaHue HeppoHa. OunmbTparys, ceKpenus 1 00paTHOE BCachIBAaHUE
KaK MEXaHU3MBI pa0OThI OpraHoB BeIeeHNs. OOpa3oBaHUE MOYH Y YEIIOBEKA
JIBM>KCHHE dYeloBeKa: MbIieyHas cucteMa. CKeJeTHhIE MBIIIBI U WX pabdoTa.
CrtpoeHue U TUIIBI COSAMHEHUS KOCTEH

Teopus sBomtonuu. Pa3Butre xu3Hu Ha 3emie

OpomtonimonHass  teopuss Y. [lapBunHa. IIpennocbulku  BO3HUKHOBEHHS

AapBUHU3MA. Kuzue n Hay4Has JCATCIbHOCTDb 4. I[apBI/IHa.
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JBrxKyuye cuibl 3BoaonuKu BUAOB 1o Y. JlapBUHY (BBICOKAash MHTEHCHBHOCTb
pPa3sMHOXKCHHSI OpPraHW3MOB, HACJEICTBEHHAs W3MEHYMBOCTh, OOppOa 3a
CYIIECTBOBAHUE, €CTECTBEHHBIN U HCKYCCTBEHHBIH 0TOOD).

Odopmnenne cunterndyeckoir Teopun sBotonuun (CTD). HeirpansHas Teopus
sBomtoni. COBpeMEHHasl DBOJIIOIIMOHHAS OWOJIOTHA. 3HAYCHHUE SBOJIOIMOHHON

Teopur B (POPMUPOBAHUH €CTECCTBCHHO-HAYYHOW KapTHHBI MUPA

[Tomynsmust kak »yeMEHTapHas enuHuia 3BoMOLMH. COBPEMEHHBIE METObI
OLIEHKM TeHETUYECKOTo pa3sHoOOpa3ust M CTPYKTYphl momynsauuid. M3meHenue
reHooHJa MOMYJSALUN KaK 3JIEMEHTApHOE 53BOJIIOLMOHHOE SBJICHHE. 3aKOH
reHetTudeckoro pasHoBecus [x. Xapau, B. Baita6epra.

DOneMeHTapHble  (aKTOpbl (ABIKYIIME CHUJIBI) ABOJIONUU. MYyTallMOHHBII
nporiecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeiidp reHoB — ciyuvaiiHble
HEHAlpaBJIeHHblE HW3MEHEHMs 4YacToT ajeneil B momymauusx. OQQexT
OCHOBATEJIA. Murpanuu. Nzomsmus OIS reorpaduueckas
(mpocTpaHCTBEHHAas ), OMosoruueckas (pernpoayKTUBHAs).

EcrecTBennblii  oTOOp — HampaBisiomuid  gaxTop dBoIOIMH. DOpMEI
€CTeCTBEHHOTO  OTOOpa:  JBWXKYILMH, CTAaOMIM3UPYIOIIUH, pa3pbIBAIOIINN
(mu3pynruBHbIA). [TooBoi oTOop.

[IpucnocoOIeHHOCTh ~ OPTaHU3MOB  KaK  pe3yjbTaT  MHKPOIBOJIOLUH.
Bo3HukHOBEHHE  MPHUCIIOCOONEHMH Yy ~ OpraHu3smMoB.  ApoMopho3bl |
uanoanantauuu. [Ipumeps! npucnocobnenuit y opranuzMoB. OTHOCUTEIBHOCTD
IIPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero «kpurepum wu cTpykTrypa. BumooOpazoBaHme Kak pe3yabTaT
MUKpO3BOIONMH. M3omsamus — kimroueBoil (akrtop BUpooOpazoBanus. Ilytu u
CHOCOObI BUJI000pa30BaHUSA: aJIONaTPHUUECKOe (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (TOJUILIOUIU3AIIHS,
ruOpuansanysi). JJIMTeIbHOCTh 3BOIIOIMOHHBIX MTPOLIECCOB.

MexaHu3mbl GOPMHUPOBAHUS OMOJIOTUYECKOTO pa3HOOOpa3usl.

Ponp 3BOMIOLIMOHHON OMOJOTMM B pa3pabOTKe HAyYHBIX METOJIOB COXpPaHEHHS
OuopazHooOpasuss. MUKpPOIBOJIOLUS M KOIBOJIOLUS IApa3uTOB U UX XO35EB.
MexaHu3mbl HOPMUPOBAHHS YCTOWIMBOCTH K aHTHOMOTHKAM M CTIOCOOBI OOPHOBI

C HEH

MeToasl M3ydeHHsT MakKpo3BOIIONUHU. [lameoHTONIOTHYECKHE METOABl M3yYeHUs
sBoonuu. [lepexonusie popmbl 1 GuIIOreHeTHIECKUE PSAIbl OPTaHU3MOB.
buoreorpaduueckue metoasl n3yuenus sBomronuu. CpaBHenue (Giopsl 1 GayHbI
MaTepuKOB M 0CTpOBOB. broreorpaduueckue obnactu 3emian. Bunabl-sHIeMuku u
PEJHUKTBHI.

9M6pI/IOJ'IOFI/ILICCKI/Ie n CpaBHI/ITCHBHO—MOp(i)OJ'IOFI/ILICCKI/Ie MCTOABI H3YYUCHUSA
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OBOJIIONMH. [ €HETHYEeCKHEe MEXaHWU3MbI JBOJIIOIMM OHTOTEHE3a W MOSIBICHHUS
9BOJIIOIIUOHHBIX HOBIIICCTB. I"'omonoruunsie u AHAJIOTUYHBIC OpTaHbI.
PynumeHTapHele  OopraHbl M aTaBU3Mbl.  MOJIEKyISPHO-T€HETUYECKHUE,
OMOXMMHUYECKHE W  MaTeMaTHYECKHUE  METOIbl  HM3YYCHUS  DBOIIOIUH.
I'omonoruunble reHpl. COBpeMEHHBIE METOJBI IMMOCTPOCHUST (PHIOTCHETHIECKUX
JICpEBBEB.

XpOMOCOMHI:IC MyTallu1 U 5BOJIFOIIUA T'CHOMOB.

O6mme 3akoHOMEepHOCTH (TIpaBWia) HBOJONMHA. HeoOpaTuMOCTh HBOIOIHUU.

AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOLIUU

Hayunbie THMmOTE3sI TNPOUCXOXKIEHUS JKM3HM Ha 3emse. AOuorenes wu
naHcnepmus. JloHay4yHble PEACTABICHUS O 3apOXKJICHUU KU3HU (KPEaLMOHU3M).
I'unore3a MOCTOSHHOTO CaMO3apOXKACHUS )KU3HU U €€ OIPOBEP)KEHUE ONBITaMU
®. Penu, JI. Cpnamnanumanm, JI. Ilactepa. Ilpoucxoxknenue KU3HU U
acTpOOHOJIOTHSI.

OcHoBHbIE 3Tallbl HeOpraHM4eckol 3Bojrouuu. [lnanerapHas (reosnoruueckas)
HBOJIONMS. XUMHUYECKas dBOJIOLUSA. AOHOTCHHBIM CHHTE3 OPTraHHYECKHUX
BemiecTB U3 Heopranuuyeckux. Ombeir C. Mumepa u I'. HOpu. OOGpa3oBanue
noauMepoB U3 MoHoMepoB. KoanepsartHas runore3a A.M. OnapuHa, rumoresa
nepBuyHoro OynboHa JIx. XonjeilHa, reHeruueckas rumote3a I'. Mémnepa.
Pu6osumer (T. Yek) u runoreza «vupa PHK» V. I'mnbepra. @opmupoBanue
MeMOpaH U BOSHUKHOBEHHUE MPOTOKIIETKH.

Uctopus 3emnn u Metonsl €€ usydeHus. Vckomaemble OpraHMYECKHE OCTATKH.
I'eoxpononorust u e€ Meroapl. OTHOCHUTENbHAS W AOCOJIOTHAS TEOXPOHOJIOTHSI.
I'eoxpoHonOrnyuecKkas 1mKasa: 0Hbl, Ipbl, HEPUOBI, STTOXH.

HauanbHble 3Tanbel oprannueckoil 3Bomtouud. [losiBIeHnEe M 3BOIIOLMS MEPBBIX
KJIeTOK. OBoyonusi Metabonn3ma. BoO3HHKHOBEHHE TEPBBIX HKOCUCTEM.
CoBpemeHHBIE MUKPOOHBIEC OMOTIIIEHKH KaK aHaJIOT MEPBBIX HA 3eMJIe COOOIIECTB.
CrpomMaronuTsl. IIpokapruoThI U 3yKapHOTHI.

[TpoucxoxaeHne 3ykapuoT (cUMOHOreHe3). DBOJIOIMOHHOE MPOUCXOXKIECHHUE
BUpYyCOB. lIponcxokJieHne MHOIOKJIETOYHBIX OpraHu3MoB. Bo3HHKHOBEHHE
OCHOBHBIX T'PYIIT MHOTOKJIETOYHBIX OPTaHNU3MOB.

OcHOBHBIE 3Tambl 3BOJIOUMU BBICIIMX pacTeHH. OCHOBHBIE apoMOp(O3bI
pacrenuii. Beixox pactenuid Ha cymry. IlosBieHue CIOPOBBIX pACTEHUN U
3aBoeBaHne WMH cymu. CemeHHble pacTeHus. [IpoucxoxaeHue IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Talbl 3BOJNIOLMU JKUBOTHOrO Mupa. OCHOBHBIE apoMOp(O3bl
KUBOTHBIX. Benpckas dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBrie XOpoBbIe KUBOTHBIE. JKU3HB B BOJE. DBOJIOLHUS TO3BOHOYHBIX.

[Tpoucxoxaenne ampubuii 1 pentuauil. IlporcxoxaeHne MICKOMUTAIOMUX H
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ntul. [Ipunnun xmrouyeBoro apomopdo3a. OcBoeHue OECMO3BOHOYHBIMH U
IMO3BOHOYHBIMHU JKUBOTHBIMHU CYIIH.

Pa3ButHe xu3HU Ha 3eMJie 10 ApaM U NEepHoJaM: apXe, poTepo30H, MaJeo30H,
Me3030H, KaiHOo30i. OOmas XxapakTepuCTHKa KiIUMaTa U T'eOJOTHYECKUX
npoueccos. [losBIeHNe U paclBET XapaKTEPHBIX OPraHU3MOB. YTJIe00pa3oBaHue:
€ro YCJIOBMSI U BIUSTHUE HA ra30BbI COCTaB aTMOC(EPHI.

MaccoBble BbIMUpAHUsS — JKOJIOTMYECKHE KPHU3HUCHI INpouuioro. IIpuuuHbel u
CJIEJCTBHUSI MACCOBBIX BbIMHpaHU. COBPEMEHHBIM IKOJOTHUYECKHN KPHU3HUC, €T0

0COOEHHOCTH

Paznenst w 3agaum anTpomosiorud. Metonbl aHTpornonorur. CTaHOBIEHUE
MIPEICTAaBICHUM O MPOUCXO0KIEHUH yeraoBeka. COBpeMEHHbIE HayUHbIE TEOPUH.
CxoncTBO 4enoBeka C KMBOTHBIMH. CHCTEMATHUYECKOE IIOJIOKEHUE YEJIOBEKA.
CBuzerenbcTBa  CXOJICTBAa  4YEJIOBEKAa C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOP(OJIOTHYECKHE, AMOPHOTIOTUYECKHE, (hU3HOTIOTO-OMOXUMUYECKHE,
noBeeHuyeckue. OTInYMs YeaoBeKa OT KUBOTHBIX. [IpsIMOX0XKIeHNE U KOMITIIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. PazBUTHE TOJOBHOrO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

JIBrokymue cuibl ((pakTopbl) aHTPOIOTeHe3a: OWOJOTHYECKHE, COIHAIbHBIC.
CooTHoIIeHrne ONOIOTHYECKUX U COIMANIBHBIX (DAKTOPOB B aHTPOTIOTCHE3E.
OCHOBHBIE CTaJIUM AaHTPOIIOTE€HE3a. ABCTPAIIONUTEKU — IBYHOTHE MIPEIKH JIFOJIEH.
YenoBek  ymenblil, IE€pBbIE  M3FOTOBJIECHUA Opyaud Tpyha. Yenosek
MPSMOXOJSAIIUNA W TIEPBBIA BBIXOA JIIOAeH 3a mpenensl Adpuku. UYemoBek
reiiaens0epreckuii — OOIMi MPEeIoK HEeaHAEPTATLCKOTO YelIOBeKa M YellOBEeKa
pasymHoro. YenoBek HEaHIEPTAJbCKUW KaK BHJ JIIOJAECH XOJIOJHOTO KIMMATa.
UYenoBek pa3yMHBIM COBPEMEHHOI'O THWIIA, JEHUCOBCKHI YEIOBEK, OCBOEHUE
KOHTHHEHTOB 32 MpeneaamMu AQpuKH.

DOBONIONUS COBPEMEHHOIO uesioBeKa. EcTecTBeHHBI 0TOOp B MOIMyJSALHUAX
yenoBeka. MyTalMoHHBIA Tporiecc U moaumopdusm. IlomysinuoHHbIE BOJHBI,
npetid reHoB, Murpanusa U «3PQPEKT OCHOBATENS» B MOMYJSIUIX COBPEMEHHOTO
YeJI0BeKa.

UYenoseueckne pacel. Ilonstme o pace. bonpmme pacel:  eBponeougHas
(eBpasmiickasi), aBCTpallo-HETpouaHas  (PKBaTOpUANbHAs), MOHIOJOUIHAS
(a3maTcko-aMepHKaHCKasi). Bpemss u myTu pacceieHHsl uYejoBeKa MO IUIaHEeTe.
EnuncTtBOo  yenoBeueckux pac. HayyHas  HECOCTOSTENBHOCTH — pacHU3Ma.
[TpucnocoOaeHHOCTh YellOBeKa K pa3HbIM YCIOBHAM OKpYXaromlel Cpeibl.
Bnusinue reorpaduueckoit cpensl U Ipeiida reHOB Ha MOPQOIOTHIO U

(hU3HOJIOTHIO YeTTOBEKA

OKOCHCTEMEI U IpUuCymunue MM 3aKOHOMEPHOCTU
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Pa3nens! u 3agaun sxosnorun. CBS3b 3KOJOTUH C IPYTUMHU HAyKaMHU.
Meroast skonoruu. lloseBbie HaOMIOACHUS. OKCIEPUMEHTHI B HKOJOTHU:
MPHUPOJHbIE U JIabopaTopHbIe. MOJEIUPOBAHHE B JKOJIOTUHA. MOHUTOPUHT

OKpY>Karolllel CpeJibl: TOKANbHBIN, pErMOHANBHBIN U TI00ATbHBIH

Okosorndyeckue (GakTopbl U 3aKOHOMEpHOCTH uX nAeiictBusa. Kiaccuduxanms
IKOJIOTHYECKUX (PaKkTOpoB: aOMOTHUYECKHE, OWOTUYECKHE, AaHTPOIOTCHHBIC.
OOmume 3aKOHOMEPHOCTH JIEHCTBHS OSKolormdeckux ¢akropos. IIpaBuio
munnmyma (K. Hlnpenrens, FO. JIu6ux). TomepantHOCTh. DBpUOMOHTHBIE H
CTEHOOUOHTHBIE OPTaHU3MBI.

AbGuoTtnueckue daktopel. CBET Kak sKojorndeckuit axrop. JleiicTBue pa3HbIX
Y4acCTKOB COJHEYHOTO CIHEKTpa Ha OpraHU3Mbl. OKOJIOIMYECKHE TPYIIIb
pacTeHMil M JKMBOTHBIX IO OTHOLIEHMIO K cBeTy. CuUrHanmpHas pojb CBETA.
DoTONEPUOU3M.

Temmneparypa kak oskonormueckuii Qakrop. [ledictBue TemmepaTypsl Ha
opranu3msl. [ToMKmIO0TEpMHBIE 1 TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak oskojormueckuil  ¢dakrop. [IpucmocobneHuss pacteHH K
HoJjiepKaHuio BojHoro Oanmanca. Kiaccudukanus pacTeHU MO OTHOLIEHUIO K
Bojie. [IpucniocoOieHust JKUBOTHBIX K M3MEHEHUIO BOJTHOTO PEXHUMA.

Cpenpl oOuTaHMA OPraHM3MOB: BOJHAs, HA3€MHO-BO3JAYILIHAs, IIOYBEHHAs,
rnyOMHHAs  MOJANOYBEHHAs, BHYTpPUOpraHu3MeHHas. DPU3MKO-XMMHUYECKHUE
O0COOEHHOCTH cpejl OOWTaHWs OpraHu3MoB. [IpucmocoOiieHus OpraHu3MOB K
KHU3HU B pa3HbIX CPEIax.

buonoruueckue putmsl. BHenHue u BHyTpeHHHE pUTMBL. CyTOUHBIE U TOIUYHBIE
put™Mbl. IIpucrnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSM YCIOBUM
KHU3HU.

XKwuznennrsie Gopmer oprann3MoB. [lorsTue o >xu3HeHHOU ¢opme. XKu3HEHHBIE
(GopMBI pacTeHMIA: JepeBbsl, KyCTapHUKU, KYyCTaPHUYKH, MHOTOJICTHHE TPAaBBI,
oJHOJeTHUE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: FHMIPOOHOHTHI, T€OOMOHTHI,
a’poOnoHTHI. OCOOCHHOCTH CTPOCHHMS M 00pa3a KU3HH.

bruotnyeckune QaxTopbl. Bumbl OMOTHYECKMX B3aMMOJCHCTBHIA: KOHKYpPEHIIHS,
XMITHAYECTBO, cUMOKM03 U ero (opmel. Ilapazutusm, koomepauus, MyTyaau3M,
KOMMEHCAIU3M (KBapTHPAHTCTBO, HaXJICOHNYECTBO). Herpoduueckue
B3auMoOACHCTBUs  (Tommyeckue, (Qopuyeckue, Gadbpuueckue). 3HaueHUE
OMOTMYECKMX B3aUMOJEHCTBHIA Ui CYyIIECTBOBAaHUS OPraHU3MOB B cpene

00UTaHHA. HpI/IHLII/IH KOHKYPCHTHOT'O UCKITFOUCHUS

DKOJIOTHYECKHE XapaKTePUCTUKU momyisauuu. llomynsamus kak Ouonoruueckas

cucrema. Posib HEOHOPOJTHOCTH Cpelibl, PU3HMUECKUX OaphepOB U OCOOCHHOCTEH
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Ouosoruu BHJIOB B (DOPMHUPOBAHHH MPOCTPAHCTBEHHOW CTPYKTYPHI MOIYJISIUH.
OcHOBHBIE TIOKAa3aTeNW TMOMYJSAUHA: YHUCIEHHOCTh, TUIOTHOCTh, BO3pAacTHAs M
MOJIOBast CTPYKTypa, POKIAEMOCTb, IPUPOCT, TEMII POCTA, CMEPTHOCTb,
MHUTpaLusl.

DKoyiornyeckas CTpykTypa mnonyysiiuu. OIleHKa YUCIEHHOCTU MOMYJISAIUY.
JAvnHamuka nonyysiqud U €€ peryJisiius. bUOTHYeCKUi MOTEHIMANl MOMYJISLIUH.
MopenupoBanue AuHaMuKH —nonyisauud. KpuBble pocTa  YHCIEHHOCTH
nonyisiuud. KpuBble BbDKHUBaHUA. Perynsmusi 4YMCICHHOCTH MOMYJISLIUNA: pOJb
(akTopoB, 3aBUCANIMX M HE 3aBUCANIMX OT TUIOTHOCTH. OKOJOTHYCCKUE
cTpareruu BUJOB (r- u K-cTparerun).

[TonstTe 006 okojormueckod Hume Buga. MecrtooOutanue. MHoromepHas
MoJenb 3Kkoiorndeckod Humm Jx.M. XartunHcona. Pa3mepbl 3KOI0rHuecKoOn
Hud. [loreHnmanbHas U peaTu30BaHHAs HUILIM.

Bun kak cucremMa mnomynasuuid. Apeanbl BUIOB. Buasl M uX KU3HEHHbBIE
CTpaTeruu.  3aKOHOMEPHOCTM  TOBEACHUS M MHUTpaluid  >KMBOTHBIX.

buonornueckne naBa3UN JY>XKCPOAHBIX BUJ0B

CooOmiectBa opraHu3MoB. buomnenos u ero crpykrypa. CBsi3u MexIy
opraHu3MamMu B OuoreHo3e. DKocHcTeMa Kak OTKpbiTas cucrema (A.J[x.
Tencnu). OyHKIIMOHAIBHBIE OJIOKM OPraHU3MOB B 3KOCHCTEME: MPOMYLICHTHI,
KOHCYMEHTHI, penyleHThl. Tpodudeckue ypoBHU. Tpodudeckue memnd U CEeTH.
AlGuotnyeckue 050ku skocucteM. [louBbl U Wbl B 3KOcucTeMax. KpyroBopot
BEILIECTB U ITOTOK YHEPTUU B SKOCUCTEME.

OcHoBHbIE MOKa3aTeNu 3KOcHCTeMbl. buomacca u mpoaykuus. DKOJIOTHYECKUE
MUPAMHUJIBI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBneHnHble 3aKkOHOMEpPHBIE CMEHBI COOOIIeCTB — cyKieccud. [lepBuuHbie U
BTOPUYHBIE CYKIIECCHM M WX IMPUYMHBL. AHTPONOIE€HHbIE BO3ACHCTBHS Ha
cykueccun. KinnmakcHoe cooOuiectBo. buopaznoobpasue u 1noyiHoTa KpyroBopora
BEILIECTB — OCHOBA YCTOHUMBOCTH COOOIIIECTB.

[IpupoaHbie 3KOCUCTEMBI. AHTPONOTE€HHBIE HSKOCHUCTEMBI. ATPOIKOCUCTEMA.
ArpoueHo3. Paznuuns Mex1y aHTpOIIOT€HHBIMU U TPUPOJIHBIMHU YKOCUCTEMAMHU.
Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opoackas dmopa u
¢dayna. CunanTponusanusi ropoJIckoi (ayHsl. buonornueckoe u xo3siiicTBEeHHOE
3HaYEHUE arpod’KOCHCTEM M ypOOIKOCHCTEM. 3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aMMOJICUCTBUI OPTraHU3MOB B SKOCHCTEMAX.

[Iepenoc 3HEpruM U BELIECTB MEXKIY CMEKHBIMH 3KOCUCTEMAMHU. Y CTOMYUBOCTH
OpraHu3MOB, TMOMYJISIUMA © 3KOCHUCTEM B YCJIOBHUSIX ECTECTBEHHBIX U

AHTPONOTEHHBIX BO3JECHCTBUI

buocdepa — obOwmemnanerapHas o0Oosouka 3eMiM, TJ€ CYLIECTBYeT WM
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cymecTBoBasia xu3Hb. YdeHue B.M. Bepnaackoro o Oumocdepe. OOGnactu
ouocdeps! u €€ cocras. JKuBoe BerecTBo 6Mochepsl U ero PyHKITUH.
3aKOHOMEPHOCTH cyluecTBoBaHusl Ouocdepbl. OcoOeHHOCTH Onochepsl Kak
rno0anbHOM  9KOcHCTeMBl.  JlMHaMH4eckoe  paBHOBecue B Omocdepe.
KpyroBopotsl BemecTB U OHOTEOXMMHYECKHME MHMKIBI (yriepona, as3ora).
PutmuaHOCTS siBIIeHUI B Onocdepe.

3onanbHOCTh OMOc(epsl. TlonsaTne o 6uome. OCHOBHBIE OMOMBI CYIIM: TYHpa,
XBOMHBIE Jleca, CMEIIAHHbIE M HIMPOKOJHMCTBEHHBIC JIeCa, CTENH, CAaBaHHBI,
MYCTBIHM, TPOIMYECKHE Jieca, BBICOKOTOPhs. Kiumar, pacTUTENIbHBIN W
KUBOTHBIN MUp OMOMOB CYIIIH.

CrpykTypa U (yHKIMS KUBBIX CHCTEM, OLIEHKAa X PECYpCHOI0 MOTEHIMajIa U

onocdepHbIX PYHKITUN

DKOJIOTrHYeCKHe KpU3KUChl U UX MpHUMHBL. Bo3nelicTBue yenoBeka Ha 6uocdepy.
3arpsi3HEHUE BO3AYIIHOW cpenbl. OXpaHa BO3ayXa. 3arpsi3HEHUE BOJAHOM CPEbl.
Oxpana BOAHBIX pecypcoB. Pazpymienue mouBbl. OXpaHa MOYBEHHBIX PECYPCOB.
N3menenue knumara.

AHTpPONIOT€HHOE BO3JIEWCTBHE HA PACTUTEIBHBIM M KUBOTHBIA Mup. OxpaHa
pPacTUTENBHOIO M XUBOTHOTO MHUpA. OCHOBHBIE NMPUHLMIBI OXPaHbl MPUPOIBL.
Kpacusie kamru. Ocobo oxpansiembie mpupoanbie Tteppuropun (OOIIT).
Boranuueckue caibl ¥ 300JJ0THYECKHUE MTAPKH.

OCHOBHbIE TPUHLHUIIBI YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA U MPUPOJBIL.
PanmonanbHoe  mpUpPONOMOIB30BAaHUE U COXpaHEHHE  OHOJIOTHYECKOro

pazHooOpasus 3emiin






