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MHOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mpenmery «buomorus» (manee - OWOJOTHSA) Ha YpPOBHE CPEIHETO 00IIero oOpa3oBaHMS
pa3pabotana Ha ocHoBe DenepanbHOro 3akoHa or 29.12.2012 Ne 273-03 «O06 obpa3oBanuu B Poccuiickoii deneparumny,
dI'OC COO, Konnenmuu npenoiaBanus yaeOHOro npeamMera «bronorus» 1 0CHOBHBIX MOJIOKEHUN (penepanbHOi paboyeit
IPOrpaMMbl BOCITUTAHUS.

Cornacao mnonoxenussim OI'OC COO mnpoduiibHble ydyeOHbIE MPEAMETHI, HU3ydyaeMble Ha YIIIyOJIEHHOM YpPOBHE,
ABJISIOTCS criocoOoM auddepeHmanu 00ydeHHs: Ha YPOBHE CpeHero oOImiero oOpa3oBaHUsS U MPHU3BAHBI O00ECIICUUTH
MIPEEMCTBEHHOCTh MEKy OCHOBHBIM OOIIMM, CPETHUM OOIIM, CpEeTHUM MPOodeCCHOHATBHBIM M BBICIITMIM 00pa3oBaHueM. B
TO K€ BpeMs KaXIbld M3 O3TUX YYEOHBIX MPEAMETOB JOJKEH OBbITh OPUEHTHUPOBAH HA MPUOPUTETHOE pEUICHUE
o0pa3oBaTeNbHbIX, BOCIUTATEIBHBIX W PAa3BUBAIOIIMX 3a/1ad, CBS3aHHBIX C MpodopHEHTAMEH OOydalmuxcsa Hu
CTUMYJIMPOBAHUEM MHTEpeca K KOHKPETHOW 00JacTH HAyYHOTO 3HAHMS, CBSA3aHHOTO C OMOJIOTHEH, METUIIMHON, YKOJIOTHEH,
MICUXOJIOTHEH, CHIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma mo yueOHOMYy mpeamery «buomorus» maér mpeicTaBieHHWE O IENM W 3aJadax HM3ydeHUs y4eOHOro
npeameTa «buonorusy Ha yriyOJI€HHOM ypOBHE, OIpeeseT o0s3aTenbHoe (MHBApHAaHTHOE) MPEIMETHOE COJEpKaHue, ero
CTPYKTYPUpPOBAaHHE TO pa3zjesiaM M TemaM, pachpefeleHHe Mo KiaccaM, PEKOMEHIYEeT IOCIIeI0BaTeIbHOCTh U3YYCHUS
y4eOHOTO MaTepuajga ¢ YIETOM MEXKMPEIMETHBIX M BHYTPHIIPESIMETHBIX CBS3CH, JIOTMKH Y4eOHOTO MpOIEcca, BO3PACTHBIX
ocoOeHHOCTeN oOyuaronuxcs. B nporpamme mo OMOJIOrUM peaan3oBaH MPUHIIUI MPEEMCTBEHHOCTH C U3yYEHUEM OHOJIOTHH
Ha YpOBHE OCHOBHOTO 00I1Iero oOpa3oBaHus, Oyaromaps 4eMy MpPOCMATPUBACTCS HAMPABIECHHOCTh Ha TOCIETYIOIIee
pa3BuTHE OWOJOTUYECKUX 3HAHWUN, OPUEHTUPOBAHHBIX Ha (OPMHPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUSI,
HKOJIOTUYECKOTO MBIIILUICHUS, TPEACTABICHUN O 3JI0pOBOM 00pa3e >KM3HM, Ha BOCIUTAHHUE OEPEeKHOTO OTHOIICHUS K
OKpYy’Karoled NnpupogHON cpene. B mporpaMme mo OHOJOTMM TakXe TMOKa3aHbl BO3MOXXHOCTH YYEOHOTO mMpeaMeTa
«buonorus» B peanuzauuu tpedoBaHuiit ®I'OC COO k miuaHUPyEeMbIM JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM
pesynbpTaTtam oOy4eHus U B (OPMHPOBAHWU OCHOBHBIX BHJIOB Y4EOHO-TIO3HABATEIBHOU NEATEILHOCTH OOYYAIOIIUXCS TIO
OCBOEHHUIO COJIEpKaHUsl OMOJIOTrHUYeCcKOro o0pa3oBaHus Ha YPOBHE CPETHETO 00I1Iero 00pa3oBaHusl.

VYuebnsbIit npeaMet «buoorus» Ha YPOBHE CPEIHET0 00IIero oopa3oBaHus 3aBepiiaeT OMOJOTUUECKOe 00pa3oBaHue B
IIKOJIC ¥ OPUEHTUPOBAH Ha pacCUIMpEeHUe U YIIIyOJieHue 3HaHUH 00y4JaromnXcsl O )KUBOUW MPUPOIE, OCHOBAX MOJIEKYIISIPHOUN U



KJIETOYHOM OMOJIOrHH, SMOPUOJIOTHHN U OMOJIOTHH Pa3BUTHS, T€HETUKH, CEICKIIMU, OMOTEXHOIOTUH, IBOIOIMOHHOTO YUEHUS
Y DKOJIOTUH.

N3yuyenue yueOHOro npeamera «bronaorus» Ha yriryOJICHHOM YPOBHE OPUEHTHPOBAHO HA MOATOTOBKY O0yJaroluxcs K
MOCJIEYIONIEMY TOJYyYEHHUIO OHOJOTUYECKOrO0 00pa3oBaHUs B By3aX M OpPraHU3ALMIX CPEIHEro Mpo(ecCHOHAIBHOIO
oOpazoBanusi. OCHOBY €ro coJepKaHUsi COCTaBJIIET CHUCTEMa OHOJIOTMUECKHX 3HAHWUN, MOJYYEHHBIX MpPU H3YUYECHUU
0OyYaroIIMMUCS COOTBETCTBYIOIIMX CUCTEMAaTHYECKUX PA3/eJIOB OMOJIOTMU HAa YPOBHE OCHOBHOIO 00Iero oOpa3oBaHuUs, B
10-11 xmaccax 3TH 3HAHUS MOJYYalOT pa3BUTHE. TakK, pacHIMpeHbl W YIIIyOJieHbl OMONOTHYECKHE 3HAHHUS O PAaCTEHUSX,
KUBOTHBIX, I'pubax, OakTepUsiX, OpPraHU3ME YEJOBEKa, OOIIMX 3aKOHOMEPHOCTSAX KU3HU, TOMOJHUTEIBHO BKJIIOUEHBI
OMOJIOTUYECKHUE CBEJCHUS MPUKIAJHOTO M MOUCKOBOTO XapakTepa, KOTOPbIe MOXKHO HCIOIb30BaTh KaK OPUEHTHUPHI IS
nocieaywomero BbiOopa mnpodeccuu. Bo3mokHa Takke HMHTErpanus OMOJOTMUECKHMX 3HAHUNA C COOTBETCTBYIOLIUMU
3HAHUSAMM, OJYYCHHBIMU 00YUYAIOIIUMUCS NPU U3yUYCHUH (PU3UKHU, XUMUH, Teorpaduy U MaTeMaTUKH.

Crpyktypa mporpaMMmbl mo ydeOHOMY mpeamety "buomorus" oTpakaeT CHUCTEMHO-YPOBHEBBIM M SBOJIOIIMOHHBIM
MOAXO0/bI K U3y4eHUI0 Onosnoruu. CorinacHo UM, U3y4alrOTCs CBOMCTBA U 3aKOHOMEPHOCTHU, XapaKTEPHbIE ISl )KUBBIX CUCTEM
pa3HOro ypOBHSI OpraHU3alliy, SBOJIIOLIMA OPTaHUYECKOro Mupa Ha 3emiie, COXpaHeHHs] OMOJIOrMYecKOro pa3HooOpas3us
maHeTel. Tak, B 10 kiacce M3ydarOTCS OCHOBBI MOJIEKYJSIPHOW M KIIETOYHOW OHMOJOTHH, dMOPHOJIOTHH W OHOJIOTUU
Pa3BUTHS, TEHETHKHU U CEJIEKIIMH, OMOTEXHOJOTUU U CUHTETHYECKOW OMOJIOTUH, aKTYaTU3UPYIOTCS 3HAHUSI 00YYaIOLUXCs 10
O0O0TaHUKe, 300JI0TUH, AHATOMUH, (pu3nosiorun yenoBeka. B 11 kinacce nzydarorcs 3BOJIOLMOHHOE YUYEHHUE, OCHOBBI IKOJIOTHH
1 ydeHue o ouocdepe.

VYyeoOnnii npeamet «buosorusy npu3BaH 00ECIEYUTh OCBOCHHE OOYYAIOIIMMUCS OMOJIOTMYECKUX TEOPH U 3aKOHOB,
WJIeW, IPUHIUIIOB U MPABUII, JIEKAIINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHUHBI MUpPA, 3HAHUN O CTPOCHUH,
MHOT000pa3u U OCOOEHHOCTSIX KJIETKH, OpPraHu3Ma, MOIMYJSIUH, OUOIEHO03a, SKOCHUCTEMbI, O BBIJAIOIIMXCS HAYYHBIX
JOCTHXKEHHUSIX, COBPEMEHHBIX UCCIIEIOBAHUAX B OMOJIOTMH, MPUKIIAIHBIX aClIEKTax OMOJIOrMYeCcKUX 3HaHWM. J{J1s pa3BUTHS U
Mo/JIep KaHusl MHTEpeca OO0ydJaromMXcs K OMOJIOTUM HapsAy CO 3HAYUTEIBHBIM OOBEMOM TEOPETHYECKOTO MaTepuaia B
coJiepKaHUM MPOTpaMMBbl TI0 OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBJICHUSI W PA3BUTHS TOW WM WHOU
o0nacTu OHMOJIOTMM, BKJIAJAOM OTEYECTBEHHBIX M 3apyO€KHbIX YYEHBIX B PpEIICHHE BAXKHEHIIMX OHOJIOTMYECKUX H
AKOJIOTHYECKUX MTPOOJIEM.



Lens u3ydenust yueOHoro npeamera «buonorus» Ha yriayOJaéHHOM YpOBHE — OBJIJIEHUE OOYYAIOIIMMUCS 3HAHUSAMHU O
CTPYKTYPHO-(DYHKITMOHAIBHON OpTaHW3AIMK JKUBBIX CHCTEM PA3HOTO paHTa M NMPHOOPETCHHE YMEHHM HCIOJIb30BaTh JITH
3HaHUSA B (POPMHUPOBAHUHU MHTEpEca K ONpenenEéHHON 00macTu mpoecCHOHATBHON NeSITEIbHOCTH, CBI3aHHOW ¢ OMOJIOTHEH,
WIH K BBIOOPY yueOHOTO 3aBeICHUsI IJIsl TPOJIOJKEHUSI OMOJIOTUYECKOro 00pa3oBaHMsl.

JlocTikeHue 1enu u3ydeHusi yueOHoro npeamera «buosnorus» Ha yriiy0JIEHHOM YpOBHE 00€CIeUMBAETCS PEIICHUEM
CJIEIYIOLIUX 3a/a4:

OCBOCHHE OOYYAOIIMMHUCS CHCTEMBI OMOJIOTHUECKHX 3HAHWH: 00 OCHOBHBIX OHMOJIOTHYECKUX TEOPHUAX, KOHIICTIIUSX,
TUIO0TE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX M MPABIIIAX, COCTABIISIFOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KaPTHHY MHPA; O
CTPOEHHHU, MHOTOOOpa3uu M OCOOEHHOCTSIX OMOJIOTMYECKHX CHCTeM (KJIeTKA, OpraHu3M, MOMYJsUsi, BUJ, OHOTeoIeHO3,
ouocdepa); 0 BHIIAIOMIUXCS OTKPBITUAX U COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTHY;

O3HAKOMJICHHE OOyYaloIMXCA C METOJaMH TIO3HAHUS JKMBOW TPHUPOIBI: HCCICAOBATCIBCKUMUA METOJIaMH
OMOJIOTHYECKUX HAYK (MOJICKYJISIPHOM U KJIETOYHOW OMOJIOTHH, SMOPHUOJIOTHU U OUOJIOTUN Pa3BUTHS, TCHETUKU U CEJICKIIUU,
OMOTEXHOJIOTMM W CHHTETHYECKOW OWOJOTHH, TAJCOHTOJOTHH, DKOJIOTHH); METOJAMH CaMOCTOSTEIHLHOTO IPOBEICHUS
OMOJIOTUYECKUX UCCIIEIOBAHUN B TAOOPATOPUHU U B TIpUPO/Ie (HAOII0IeHre, U3MEpPEHNE, IKCIIEPUMEHT, MOJICTTUPOBAHHE);

OBJIAJICHUE OOYYAIOIMMUCS YMEHUSIMHU: CAMOCTOSTENIbHO HAXOUTh, aHATU3UPOBATh U UCIOJIb30BaTh OMOJOTUYECKYIO
WH(}OPMAITHIO; TIONH30BATHCA OMOJOTHUECKOW TEPMHUHOJOTHEH W CHUMBOJIMKOW; YCTAaHABIMBATh CBSI3b MEXIY Pa3BHTHEM
OMOJIOTUN U COIMATBLHO-3KOHOMUYECKHMH M DKOJIOTHYECKUMHU MPOOJIEMaMH YeJIOBEUYECTBA; OIICHUBAThH MOCICICTBUS CBOCH
JESTELHOCTH MO OTHOIICHUIO K OKPY)KAroIel MPUPOIHON cpefie, COOCTBEHHOMY 3JI0POBBIO M 370POBBIO OKPYXKAIOIIUX
Joj1ei; 000CHOBBIBATh U COOJTIOAATH MEPhl MPOMUIAKTUKN UHPEKIIMOHHBIX 3a00JIEBaHUA, TIPAaBUIIa TIOBEICHHS B IPUPOJIC U
obecrieueHns 0€30MaCHOCTH COOCTBEHHOM >KM3HENEATEILHOCTH B UPE3BBIYANHBIX CUTYyAIUSX MPUPOIHOTO M TEXHOTEHHOTO
XapaKTepa; XapaKTepru30BaTh COBPEMEHHBIC HAYIHBIC OTKPBITHS B 001aCTH OHOJIOTHH;

pa3BUTHE y OOYYAIOIIUXCSI HHTEUICKTYaTbHBIX M TBOPUYECKUX CIIOCOOHOCTEH B MPOIIECCe 3HAKOMCTBA C BBIJAIOIIUMUCS
OTKPBITUSIMA ¥ COBPEMEHHBIMH HCCIICIOBAHUSAMH B OHWOJIOTHH, pEUIaeMbIMH €I MpPOoOJIeMaMH, METOI0JIOTHEH
OMOJIOTUYECKOTO UCCIIEIOBAHUS, TPOBENCHUS SKCIEPUMEHTAIBHBIX WCCIICIOBAHUM, PEIICHUS OWOJOTUYECKHX 3ajad,
MOJICTTUPOBAHUST OMOJIOTHUECKUX OOBEKTOB M MPOIIECCOB;



BOCITUTAHUE Yy OOYyYaloIUXCsl [IEHHOCTHOIO OTHOIIEHUS K >KMBOW MPUPOJE B IIEJIOM M K OT/ACNIbHBIM €€ 00beKTaMm U
ABIEHUSAM; (DOpPMHpOBAHHE DSKOJOTHYECKOW, T€HETUYECKOM TIpaMOTHOCTH, OOIIeH KyIbTyphl TOBEACHHUS B MPUPO/IE;
WHTETpaIH €CTECTBEHHO-HAYYHBIX 3HAHUH;

npuoOpeTeHre OO0YYaIOMUMUCS KOMIETEHTHOCTH B PAaIlMOHAIILHOM MPHUPOAOIOIb30BaHUU (COOIOIEHUE TIPABUII
NOBEACHUS B TMPHUPOJE, OXpPaHbl BHUJIOB, AKOCHUCTEM, OHOC(]epbl), COXpaHEHUU COOCTBEHHOTO 3I0POBbS U 30POBbS
OKpYXaIoIUX JtoJel (coOmoienns Mep npoduiaakTuky 3a0oeBaHui, obecreueHne 0e30MacHOCTH >KU3HEAEATEILHOCTH B
YpEe3BBIYANHBIX CUTYAIMSIX MPUPOJHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE HCIIOIH30BaHMs OMOJIOTUYECKUX 3HAHUM H
YMEHUU B TOBCEHEBHOM KU3HU;

CO3/IaHHE€ YCIIOBUM JUIsi OCO3HAHHOTO BBIOOpa OOyYarOIIMMHCS HWHIWBUIYaJbHOM OOpa30BAaTEIbHON TPAEKTOPHH,
CHOCOOCTBYIOLIEH MOCHEnyIOMEMY MNpOPECCHOHAIbHOMY CAaMOOINPEACIICHUIO, B COOTBETCTBUM C WHAMBHUAYaJIbHBIMU
MHTEpEeCcaM U MOTPEOHOCTSIMH PETHOHA.

OO01iee 4yncIo 4acoB, OTBEJEHHBIX HA U3y4YeHHE OMOJIOrMU Ha yriyOJEHHOM YpOBHE CpEIHEro ooOIero oOpa3oBaHuUs,
coctaniseT 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kinacce — 102 gaca (3 yaca B HeZelo).

OT60p opraHu3aMOHHBIX (HOPM, METOJOB M CPEJCTB O0yUYCHHUS OMOJIOTHH OCYIIECTBIICTCS C YUETOM CIEU(UKH €ro
COJEp)KaHUsI M HANpPaBICHHOCTM Ha MPOJOJDKEHHE OWOJIOrMYECKOro O0pa3oBaHMS B OpraHU3alUsX CpPEIHEro
po¢heCCUOHAIBHOTO U BBICIIETO 00pa30oBaHuUs.

OO0s3aTenbHbIM YCIOBUEM NIPU O0yYE€HHUU OMOJIOTMH Ha YIriayOJE€HHOM YPOBHE SIBIISIETCS MPOBEACHHE JTaOOPATOPHBIX U
nmpakTUYeckux padoT. Takke ydacTre OOy4aroluXcsi B BBITIOJHEHHWU MPOEKTHBIX M Y4eOHO-HCCIEOBATEIbCKUX padoT,
TEMaTUKa KOTOPBIX OIpENesseTCs] YUMTEIEeM Ha OCHOBE HMEIOLIUXCS MaTepHaIbHO-TEXHUYECKHX PECYPCOB M MECTHBIX
MIPUPOIHBIX YCIOBUU.



COIEPXAHUE OBYUYEHUA
10 KJTACC

ConepxaHue MpOrpaMMbl, BBIIECIIEHHOE KVYPCUBOM, HE BXOJUT B MPOBEPKY IOCYAApPCTBEHHOW HTOTOBOM aTTECTALIMH
(F'"A).

Tema 1. buosiorusi Kak HaykKa

CoBpemeHHass Ouojyorusi — KOMIUIEKCHas Hayka. KpaTkas uctopusi pa3BuTHsi Ouosioruu. buonormdeckue Hayku u
u3y4yaemble UMH npoosieMbl. DyHIaMeHTanbHbIE, TPUKIAAHbIE U TOMCKOBBIE HAYYHBIE UCCIIETOBAHUS B OMOJIOTHH.

3HaueHre OMOJIOTUH B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTuHbl Mupa. [Ipodeccun, cBsizaHHbIE C
Ouonorueil. 3HaueHHWe OMOJOTMM B TNPAKTUYECKOM JIEATENbHOCTH YEJIOBEKa: MEAMIIMHE, CEJIbCKOM XO3SICTBE,
IIPOMBILIIEHHOCTH, OXPAaHE IPUPOLBI.

JdemoHcTpanuu

[loptpetrsi: Apucrorens, Teodpact, K. Jlunnent, K. b. Jlamapk, Y. [apsun, VY. T'apseit, I'. Mennens, B. .
Bepnaackuii, U. I1. [1aBnos, . . Meunuxos, H. 1. Basunos, H. B. Tumodees-Pecosckuii, [[x. Yorcon, ®@. Kpuk, /1. K.
benses.

TaOmu1s! u cxeMbl: «CBsi3b OMOJIOTUH C APYTUMH HayKaMuy, «Cuctema OMOJIOTUYECKUX HAYK».

Tema 2. 7KuBble cucTeMbl M UX U3YyYCHHUE

JXuBble cucTeMbl Kak MpeamMeT u3ydeHusi Ouonoruu. CBOMCTBA MUBBIX CHCTEM: €IMHCTBO XMMHYECKOTO COCTaBa,
IUCKPETHOCTh M LEJIOCTHOCTh, CJIOXKHOCTb W  YHOPSJAOYEHHOCTb CTPYKTYPBl, OTKPBITOCTh, CaMOOpPTraHHU3aLHs,
CaMOBOCIIPOU3BEEHUE, PA3IPAKUMOCTb, U3MEHUNBOCTh, POCT U Pa3BUTHE.

YPpOBHM OpraHu3alnuu >KUBBIX CUCTEM: MOJEKYJAPHBIM, KJIETOYHBIM, TKAHEBBIA, OPraHU3MEHHBIN, MOIYJISLUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OroreornieHoTUYeCKHit), Ouocdepusiil. IIpoueccel, mpoucxoasuine B sKUBbIX cuctreMax. OCHOBHbIE
MpU3HaKy kuBoro. XKu3nHb kak ¢popma cyliecTBoBaHusi Mmatepun. Hayku, u3ydaroniye »KMBble CUCTEMbl HA Pa3HBIX YPOBHSIX
OpraHU3aLHH.



N3yuenue xuBbix cucteM. MeTonbl Onosnornueckoi Hayku. Habmonenue, usmepeHue, IKCIepUMEHT, CUCTEMATH3aIus,
MertaaHanus. [loHAaTre 0 3aBHCHMMON U HE3aBUCUMOM IepeMeHHou. [limannpoBanue sxkcnepumenTa. IloctaHoBKa U mpoBepka
runore3. HyneBas rumnore3a. [loHstue BBIOOpKM M €€ IOCTOBEpPHOCTh. Pa3dpoc B Ouosormueckux JaHHbIX. OlLieHKa
JOCTOBEPHOCTH TOJYYEHHBIX PE3yNbTaTOB. [[pUUMHBI HCKaXXE€HHS PE3yJbTaTOB SKCIEPUMEHTA. [IOHATHE CTaTUCTHYECKOTO
TECTA.

JdeMoHCcTpanuu

Tabmuipr u cxembl: «OCHOBHBIE TNMPU3HAKHU KU3HW», «buojgornueckue cuctembd», «CBOMCTBA KUBOW MATEpUM»,
«YPpOBHHM OpraHu3aluu >KUBOM HOPUPOABD, «CTpOEHUE >KUBOTHOM KIETKW», «TKaHM KXMUBOTHBIX», «CHCTEMBI OpPraHOB
YeJI0BEUECKOro opranusmay, «buoreonenosy, «buocdepa», «MeTopl U3ydeHUs KUBON TPUPOIBI.

Oo6opynoBanue: 1ab0paTopHOe 000PYI0BaHUE JIs IPOBEACHUS HAOIIOIEHUH, U3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTnuyeckas padora «licrons30BaHue pa3aInyHbIX METOJIOB IIPU U3YYECHUH KUBBIX CUCTEM).

Tema 3. buosiorust KjieTku

Kinetka — cTpykTypHO-(pYHKIIMOHANIbHAS €AMHUIIA XKUBOTO. VIcTopust oTkpbiTUs KiIeTku. Pabotsl P. I'yka, A. JleBeHryka.
Knerounas teopus (T. [lIBann, M. Illneiinen, P. Bupxo). OcHOBHBIE MOJ0XEHHUSI COBPEMEHHON KJIETOYHON TEOPHUHU.

MeToapl MOJIEKYJSIPHOM M KJIETOYHOM OWOJIOTMU: MHUKPOCKOIHUA, XpoMarorpadus, 3JeKTpodope3, METOJ MEUEHBIX
aToMoB, Au(depeHuraIbHoe UEeHTPU(PYTUPOBAaHUE, KYJIbTUBHUPOBAHUE KIETOK. HM3yueHnue QuKCUpOBAHHBIX KIEMmOK.
DnexkTpoHHas MUKpockonusi. Koxgoxanvhas mukpockonus. Bumanvroe (npudxcusHenHoe) usyuenue Kiemox.

JdeMoHcTpanuu

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

Tabmuubr u  cxembl: «CBETOBOM MHKPOCKOM», «DIEKTPOHHBIA MHKPOCKOM», «VICTOpus pa3BUTHS METOJ/OB
MHUKPOCKOITAW.

O6opynoBaHue: CBETOBOW MUKPOCKOII, MUKPOIIPENapaThl paCTUTEIbHBIX, )KUBOTHBIX M OAKTEPHAIIbHBIX KJIETOK.

IpakTuyeckass padora «M3yueHne MeTONOB  KJIETOUHOM  Oumosormum  (Xpomartorpadwus, diekTpodopes,
muddepennmansroe neHTpudyruposanue, [1LP)y».

Tema 4. Xumuueckasi Opranu3anus KJICTKH



XUMMHUYECKHI COCTaB KIETKU. Makpo-, MUKpPO- U YIBTPaAaMUKPO3JIEMEHThI. Boaa 1 e€ poib Kak pacTBOpUTENs, peareHTa,
y4acTue B CTPYKTYPHPOBAHHUH KJIETKH, TEIJIOPETysiuu. MuHEpaabHbIe BEIIECTBA KIETKU, X OMojiornyeckas poib. Poib
KaTHOHOB U aHUOHOB B KJIETKE.

Opranuueckue BellecTBa KJIETKU. buonorndeckue nonmumepsl. beiaku. AMHUHOKHUCIOTHBIN cocTaB 0enkoB. CTPYKTYphI
OenkoBOi MoJieKyJbl. [lepBuuHasi CTpykTypa Oenka, MenTuaHas CBs3b. BTopuuHas, TpeTUYHAs, YETBEPTUYHAS CTPYKTYPHI.
Henatypanus. CoiictBa 0enkoB. Knaccudukanus 6enxoB. buonorndeckue hynkunu 0eiakoB. [Ipuonsi.

VYrneBoael. MoHOCaxapubl, AUCAXapyUabl, OJIMrocaxapuabl U mojucaxapuibsl. OOmuMi IIaH CTPOEHUA U (PU3HKO-
XUMHUYECKUE CBOMCTBA yriaeBoA0B. buosornueckue pyHKIUU yriaeBOAOB.

Jlumuasl. ['uapodunsHo-TUApOdPOOHBIE cBOMicTBA. Kitaccudukanus nunuaos. Tpuriuiepusl, Gocoaumnuabl, BOCKH,
crepounbl. buonornueckue ¢yHkuuu aunuaoB. OOMe cBONWCTBAa OMOJIOTMYECKUX MEMOpaH — TEKy4ecTb, CIOCOOHOCTh K
CaM03aMbIKaHUIO, MTOJTYNPOHUIIAEMOCTb.

Hyxnennossie kucnotel. JIHK u PHK. Ctpoenne nyknenHoBsix kucnot. Hykneoruasl. [IpuHIMn KOMIIeMEHTapHOCTH.
[TpaBuino Yapradda. Ctpykrypa JHK — nBoitHas cnupans. MectoHaxoxaenue u ouonornyeckue ¢pynkuuu JJHK. Buab
PHK. ®ynkiuu PHK B knetke.

Crpoenne ™onekynbsl AT®. Makpospruueckue cBsizu B Mosekyne AT®. buonornueckue ¢ynkuuun ATO.
BoccTranoBieHHbIE IEpEHOCUMKU, UX (QYHKIUU B KIeTKe. [pyeue nHyxneosuompugpocghamor (HT®). CexkBenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmoMuKuy, nPomeoMuKHu.

CtpykTypHas OUOJIOTHS: OMOXUMUYECKHE U OMO(MU3HYECKUE MCCIEIOBAHUS COCTaBa U MPOCTPAHCTBEHHON CTPYKTYPHI
ouomonekyn. Moodenuposanue cmpykmypvl U QYHKYUl OUOMONEKYN U ux Komniekcos. Komnviomepuoui ousatin u
opeaHudecKul cunmes 6UOMONIEKY]l U UX HENPUPOOHBIX AHAIO208.

JdemMoHcTpanuu

[Toptpertsr: JI. [Tonunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, @. Caurep, C. [Ipy3unep.

Huarpammbl:  «PacnipeneneHne XMMHYECKMX OJJIEMEHTOB B HEXHMBOM Ipupone», «PacmpeneneHne XuMHUYECKUX
3JIEMEHTOB B )KUBOU IPUPOJIEN.



Tabmunpst u cxemsl: «Ileproguueckast Tabaua XUMUYECKUX JIEMEHTOBY, « CTpOeHHE MOJIEKYJIbI BOAb», «BemecTBa B
cocTaBe OpraHu3MoB», «CTpoeHune MoJeKydbl Oenkay, «CTpyKTypbl O€lKOBOW MoeKynb», «CTpoeHHe MOJIEKYI
yraeBoAoBy, «CTpoeHne MOJIEKy JUIua0BY, « HykiaenHoBble KUCIOThIY, «CTpoeHne MoneKyIbl ATO».

ObopynoBaHHe: XMMHUECKasi 1OCY1a U 000pyI0BaHHE.

JlabopaTopnas pabora «O0HapyxeHHEe OEJIKOB C IOMOIIBIO KAUE€CTBEHHBIX PEAKIIUID.

JlabopaTopnas padora «VccienoBanne HyKJIE€MHOBBIX KUCIIOT, BBIICJICHHBIX U3 KIETOK Pa3IMUHBIX OPIaHU3MOB.

Tema 5. CTpoenne u QyHKIUUHM KJICTKH

Tunel KJIETOK: 3yKapuoTHYECKasi U IpokapuoTuieckas. CTpyKTypHO-(yHKIIMOHAJIbHBIE 00pa30BaHUs KIETKH.

Crpoenue npokapuornyeckoil knetku. Kinerounas crenka Oakrepuil u apxeil. OcOOEHHOCTH CTPOEHUSI T€TEPOTPODHOI
U aBTOTPO(PHOM MPOKAPUOTUUECKUX KIETOK. MeCcTo U posib MPOKapUOT B OMOIIEHO3AX.

Crpoenne u (pyHKIIMOHMpPOBAaHUE dyKapuoTHueckoi kieTku. Ilma3zmatudeckas memOpaHa (mazmanemma). CTpykTypa
IJIa3MaTHYecKoi MeMOpaHbl. TpaHcnopT BEIIECTB uepe3 MIa3MaTHYECKyt0 MeMOpaHy: nmaccuBHbIN (nuddy3ust, odnerdyéHuas
nuGdy3usi), akTUBHBIN (MIEPBUYHBINA U BTOPUYHBIN akTUBHBIN TpaHcopt). [lonynponunaemocts MemOpansl. PaboTa HaTpwii-
KaJIMEBOT0 Hacoca. DHIOLMUTO3: MUHOLUUTO3, (harounTo3. Dk301uTo3. Kierounas crenka. CTpykTypa U (yHKIUU KJIETOUHOM
CTEHKU pacTeHUM, rpuOoB.

Huromnazma. [{uro3zons. [{utockenet. J[Bumxenue nuroriazmbel. OpraHoubl kKjieTku. OgHoMeMOpaHHbIE OPTaHOUIbI
KJIEeTKH: sHAomnasmarudeckas cerb (OIIC), anmapar ['onbmxu, JIHU30COMBI, UX CTpoeHHE M (yHKIMH. B3auMocssa3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KieTKH. CTpoeHue rpaHylspHOro peTukyinyma. Mexanusm nanpaénenus 6enxkos 6 IIIC.
CuHre3 pacTBOpuUMbIX 0enkoB. CHHTE3 KJIETOUHBIX MeMOpaH. ['mankuiil (arpaHyssipHbIN) 3HIOMIA3MAaTUYECKUN PETUKYIIYM.
CekperopHas ¢ynkuus annapara ['onsmxu. Moougurayus d6enxoe ¢ annapame I'onvoocu. Copmuposka b6enkoé  annapame
Tonvoorcu. TpancopT BelIEeCTB B KiIeTKe. Bakyosnu pacTutenbHbIX KieTok. Knetounslit cok. Typrop.

[lomyaBTOHOMHBIE OPTraHOWIBl KJIETKU: MHUTOXOHIPHUH, IUIACTUIBL. [Ipoucxosicoenue Mumoxouopuil u naacmuo.
Cumbuocenez (K.C. Mepeosckosckuu, JI. Mapeynuc). CtpoeHne u (QYHKIIMM MHUTOXOHJpUN U miactun. llepBuuHkbIe,
BTOPUYHBIE U CIIOKHBIE IMIACTU]IBI (POTOCUHTEZUPYIOUIUX 3YKApUOT. XIIOPOIUIACThI, XPOMOIUIACTHI, JIEHKOIUIACTHI BBICIINX
pacTEeHUM.



HememOpannbie opranouasl kinetku CrpoeHune W (yHKIUM HEMEMOpPAHHBIX OPraHOUAOB KIETKH. PuOOCOMBI.
IIpomesicymounvie gpunramenmol. MUKpoUIaAMEHTBI. AKmunosble Mukpoguiamenmsi. MbIICUHbIE KIETKU. AKMUHOGblE
KOMHOHEeHmbl HeMblueunvlx Kiemok. MukporpyO6ouku. Kinerounsrii nentp. CTpoeHue u ABMKCHHUE KT'YTUKOB U PECHHYEK.
Muxkpotpybouku 1uromiasMel. llentpuons. benku, accoyuupoeanmvie ¢ MukpoguiameHmamu u MUKPOMpPYOOUKAMU.
MomopHnuvie 6enxu.

Snpo. O6onouka sapa, XpOMaTHH, KApUOILIa3Ma, SAPBIILIKH, UX CTPOCHHE U QYHKIUU. SAepHBIid OENKOBBIN MaTpUKC.
[IpocTpaHCTBEHHOE PacOIOKEHHE XPOMOCOM B UHTEp(a3HOM sipe. yxpomamun u cemepoxpomamun. beaku XpoMaTuHa —
TUCTOHBI. /[unamuka s10epHoti 000104KU 8 Mumo3se. HoepHulti mpancnopm.

Knerounsie BkiitoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK 3YKapHOT (PacTUTENIbHOM, )KUBOTHOM, TPHUOHOIN).

JdemoHcTpanuu

[Toptpetsr: K.C. MepexkoBckuit, JI. Mapryiuc.

Tabmuupl u cxembl: «CTpoeHUE F3YKapUOTUYECKON KIETKNY, « CTpOEHUE KUBOTHOM KIETKW», «CTPOCHHUE paCTUTEIBHOM
KIIETKN», «CTpOEHUE MUTOXOHAPUW, «S1po», «CTpoeHne MpOKapruOTUYECKOU KIETKH.

O0opynoBaHMe: CBETOBOM MHUKPOCKOI, MMKpPOIpENapaThl PacTUTEIbHBIX, XUBOTHBIX KIJIETOK, MHUKpOMpENapaThl
OaKTepHabHBIX KIETOK.

JlabopaTopHas padora «/3ydeHne CTpOCHUS KIETOK PAa3IMYHbIX OPTaHU3MOBY.

IIpakTuyeckas padora «3yueHue cBOMCTB KJIETOUHON MEMOPAHBI».

JlaboparopHasi pabora «lcciaenoBanue mia3mMoan3a U JemIa3MoIn3a B PACTUTEIBHBIX KIETKax).

IIpakTHyeckas padora «/3yueHue NBMKEHHS LIUTOIIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelIeCTB M NPeBpPallleHUe JHEPIUH B KJIETKe

AccUMWIIILIMSL. W JTUCCUMUJISILMA — JB€ CTOPOHbI MeTabonu3Ma. Tumbl oOMEHa BEIIEeCTB: aBTOTPO(HBIA U
reTepoTpodHbIA. YdacTue KUCIopoia B 0OOMEHHBIX Ipolieccax. JHEpreTuyeckoe odecrneueHre KieTku: npespaiieHne ATO B
oOMeHHBIX Tporieccax. DepMeHTaTUBHBINA XapaKTep PeaKIuil KIETOYHOTo MeTabonn3mMa. DepMEeHTHI, UX CTPOSHHE, CBOMCTBA
u MmexanusMm geiictBus. Kodepmentsl. OTinuus (pepMEHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. benku-akTuBaTOphl U
OEJIKU-UHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (P€PMEHTATUBHBIX PEAKIIUIA OT pa3IMUHbIX (DAKTOPOB.



[lepBUYHBIN CHUHTE3 OpPraHUYECKUX BEUIECTB B KileTKe. DOTOCUHTE3. AHOKCULEHHbIU U OKCUSEHHbIU (omocuHmes y
oaxkmeputi. Ceéemocobupaiowjue nueMeHmsvl U NUSMEHMbl pPeaKkyuoHHo2o0 yeHmpa. Poib XIJIOpOIUIaCTOB B Ipoliecce
dotocunre3a. CBeroBas u TemHOBas ¢aszpl. Pomoovixanue, Cs., Cs. u CAM-munvr pomocunmesa. IIpoayKTHUBHOCTH
¢dboTocunTe3a. BiausiHue pa3zaudHbix GakTOpoB Ha CKOPOCTh (POTOCHHTE3a. 3HAUCHHE POTOCUHTE3A.

XeMocuHTe3. Pa3HOOOpasue OpraHM3MOB-XEMOCHUHTETHKOB: HUTPUPUIUPYIOIINE OakTepuu, Kele300aKkTepuw,
cepobakTepuu, BOJAOPOIHbIE OakTepun. 3HAUCHUE XEMOCHUHTE3A.

AHa3poOHble opranu3Mbl. Bunbl OpokeHus. ITpoaykTel OpoKeHUsS M HMX HCHOJb30BAHHE YEJIOBEKOM. AHa’3pOOHBIE
MUKPOOPTaHU3MbI KaK OOBEKTHl OMOTEXHOJOTHH U BO30YIUTENH OO0JIE3HEN.

AdpobOHBIE OpraHu3Mbl. JTambl 3HEepreTudeckoro oomeHa. IloaroroBurensHbll 3Tan. ['nMukonu3 — OECKUCIOPOIHOE
PaCLICTIEHNE TIIFOKO3bI.

buonornyeckoe okuciaeHUE, WK KJIETOYHOE AbIXaHue. Pollb MUTOXOHIpHUI B IpoLeccax OMOJIOTHYECKOTO OKUCIEHUS.
Huxnuyeckue peakuuu. OxkucnutenbHoe hochopunupoBanue. Iuepeus memopannozo epaouenma npomonos. Cunmes ATD:
paboma npomounnou ATD-cunmaszvl. llpeumyiiecTBa a’poOHOro TMyTH OOMEHA BEHIECTB TNEpe] aHa3POOHBIM.
D¢ hHEeKTUBHOCTH YPHEPTreTUUECKOTO 0OMEHa.

JdeMoHcTpanuu

[Toptpetsr: k. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpanckuit, B. A. Ourensrapar, I1. Mutuenn, I'. A. 3aBap3us.

Tabmuipt U cxeMbl: «®DOTOCUHTE3», «IDHepreTudeckuii obmen», «buocunre3 Oenka», «CTpoeHue GepMeHTaY,
«XEeMOCHHTE3.

O0opynoBaHMe: CBETOBOW MHMKPOCKON, OOOpyAOBaHHWE [JJsi TPUTOTOBJIEHHUS IIOCTOSHHBIX W BPEMEHHBIX
MHUKPOINPENapaToB.

JlabopaTtopHasi pabora «/3yyeHue KaTaJuTHUECKON aKTUBHOCTH ()EPMEHTOB (HA MPUMEPE aMIIIa3bl UITU KaTajasbl)y».

Jlabopatopnasi padora «/3yueHue QepMEHTATHMBHOTO paclleIJIEHUs MEepOKCHIa BOJOPOJAa B PACTUTENbHBIX U
KUBOTHBIX KIIETKaX».

JlaGopaTopHasi padoTa «CpaBHEHHE MPOIECCOB (OTOCHHTE3a U XEMOCHHTE3ay.

JlaGopaTopHasi padora «CpaBHeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacaeacrBennass uHGopManus U peajin3anus eé B KIeTKe



Peakunn matpuuHoro cuHte3a. [IpUHIMI KOMIUIEMEHTApHOCTH B PEAKUMUSIX MATPUYHOrO cuHTe3a. Peanmzanus
HacyencTBeHHoW nHpopmanuu. ['enetndyeckuil koa, ero cBoictBa. Tpaunckpunius — marpuunbiii cuate3 PHK. [Tpunimmns
TPAHCKPUMIMU: KOMIUIEMEHTAPHOCTh, AaHTUIAPAIIIEIBHOCTh, aCUMMETpUUHOCTh. Cospesanue mampuunvix PHK 6
aykapuomuyeckou kiemxe. Hexooupyrowue PHK.

Tpancnauus u e€ stanbl. Yuactue TpaHcnopTHeix PHK B Ouocuntese Oenka. YcioBus OuocuHTe3a Oelka.
Konuposanue amuHokuciot. Posb pubocom B OnocuHTe3e Oelka.

Cospemennvie npedcmaesnenuss o cmpoeHuu eeros. OpraHusalusi T€HOMa y MNPOKApUOT W AyKapuoT. Perymsauus
AKTUBHOCTHU I'€HOB Yy mpokapuot. ['unoreza onepona (®@. XKako0, XK. Mano). Morexynaphsie mexanuzmvl I9KCHpeCccuu 2eH08 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomser ceros. Perynsauuss oOMEHHBIX MporieccoB B KieTke. KiierouHbii
rOMEOCTAa3.

Bupycbel — HekieTouHble (OpMBI KU3HU M oOJMratHble napa3utbl. CTpOeHUE NPOCTHIX U CIOXHBIX BHUPYCOB,
perpoBupycoB, OaktepuodaroB. JKusnennvii yuxn JIHK-codepocawux eupycos, PHK-cooepocawux eupycos,
oaxmepuogpacos. Obpamuas mpancKpunyus, peeepmasa, UHmezpasd.

Bupychpie 3aboneBanust uesioBeka, >KUBOTHBIX, pacteHuid. CIIMJ, COVID-19, coumanpHble W MEIUIIUTHCKUC
POOJIEMBI.

Buoungopmamuxa: unmezpayus u anamuz 6orvuux maccusos («bigdatay) cmpyxkmypuvix b6uonocuueckux oanmwix.
Hanomexnonozuu 6 buonocuu u meouyune. Illpoepammupyemoie pynxyuu 6eaxos. Cnocodovl 0ocmasKu 1eKapcms.

JdeMoHcTpanuu

[Toptpetsr: H. K. Kosbiios, 1. 1. UBaHOBCKUI.

Ta6muier 1 cxembl: «buocunTes Oenkay, «I'eHeTHYeckuit Koy, «Bupyce», «bakrepuodarmy.

IIpakTuueckas padora «Co3ganne MOAEIU BUPYCA».

Tema 8. 7/Ku3HeHHbIN MUKJ KJICTKHU

Knerounslii nmki, ero mepuonasl u perynsmus. Muatepdaza um muto3. OCOOEHHOCTH MPOIECCOB, MPOTEKAIOIINX B
untepdasze. I[logroroBka kierku K jgeneHuto. [IpecuHrermyeckuii  (MOCTMUTOTUYECKHM), CHUHTETHYECKUNA U
MOCTCUHTETUYECKUH (MPEMUTOTUYECKUN) IEPUOIbI HHTEP(DA3BIL.



Martpuunsiii cunre3 JJHK — perukanus. [Ipunuuns perumkanuu JIHK: koMImeMeHTapHOCTD, MOJIYKOHCEPBATHUBHBIM
CUHTE3, aHThUnapauieabHocTh. Mexanusm perukanuu JITHK. Xpomocombl. Ctpoenue xpomocom. TenomMepsl U TeaoMepasa.
XPpOMOCOMHBIN HA0Op KJIETKH — KapUOTHUIN. J{WIJIONIHBINA U TalUNIOUAHBIA Ha0Opbl XpOMOCOM. ['OMOJIOTMYHBIE XPOMOCOMBI.
[TonoBbIE XPOMOCOMBI.

Henenue wierku — muTo3. CraguM MHTO3a M MNPOUCXOASIIME B HUX Hpouecchl. Tumbl mMuto3a. Kapuokuues u
HUTOKHHE3. brosiornueckoe 3HaueHUE MUTO3A.

Perynsauus MUTOTUYECKOTO LKA KIETKU. [[porpaMmMmupyemast KiieTouHasi THOenb — aronTo3.

Knerounoe sapo, xpomocombl, (yHKIIMOHAIbHAs TeHOMUKA. Mexanuzmol nponugepayuu, oughpepenyuposxu,
cmapenus u eubenu kiemox. «L{ugpposas knemrka» — buoungopmamuueckue mooenu yHKYUOHUPOBAHUSL KILEMKU.

JdemoHcTpanuu

Tabnuiet u cxembl: «  KU3HEHHBINA LUK KIETKNY, «Mutos», «Ctpoenue xpomocom», «Pemnukanus JJHK.

O0opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoIpenapatbl: « MUTO3 B KIETKaX KOPEIIKA JTyKay.

JlabopaTopHas padora «/3ydeHrne XpoMOCOM Ha TOTOBBIX MUKPOMpPENapaTaxy».

JlabopaTtopHnasi pab6ora «HaGmroneHne MuTo3a B KJI€TKaX KOHYMKA KOPEIKa Jiyka (Ha TOTOBBIX MUKpPOIpenapaTax).

Tema 9. CTpoenne u QyHKUNHM OPraHM3MOB

buonornueckoe paznoodpazue opraHu3MoB. OJHOKIETOUHbIE, KOJIOHUATbHBIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OCOOEHHOCTH CTPOEHUS W >KU3HEAECATENBHOCTH OJHOKIETOYHBIX OpraHm3MoB. bakrepuu, apxew, OAHOKJIETOYHbBIE
rpuOBbl, OJHOKJIETOYHBIE BOJOPOCIH, IPYTUe MPOTUCTHI. KoloHMaNbHBIE OpTaHU3MBI.

B3anmocBs3p yacTeld MHOTOKIIETOYHOTO Oprann3Ma. TKaHu, OpraHbl U CUCTEMBI OpraHoB. OpraHusM Kak €JUHOE 1IEJI0E.
I'omeocras.

Tkanu pacteHuid. Tunbl pacTUTENBHBIX TKaHEH: 00pa3oBaTelibHasl, TOKPOBHAS, MPOBOAAIIAS, OCHOBHAS, MEXaHUYECKAsL.
Ocob6eHHoCTH cTpoeHUs, DYHKIIUNA U PACIIONOKEHUS TKaHEH B OpraHax pacTeHUM.

TkaHu >KMUBOTHBIX M 4YEJIOBEKA. THIIbI )KMBOTHBIX TKaHEW: SMUTENMANIbHASI, COCAMHUTEIbHAS, MBIIICYHAsI, HEPBHAS.
OcobeHHocTr cTpoeHus, PYHKIHMI 1 pacloyIOKEHUsI TKAaHEH B OpraHax >KHBOTHBIX M YEJIOBEKA.

Opranbl. BereratuBHble M T€HEpaTUBHBIE OpraHbl pacTeHuid. OpraHbl U CUCTEMBI OPraHOB >KMBOTHBIX M YEJIOBEKA.
DyYHKIIUA OPTraHOB U CUCTEM OPTaHOB.



Omnopa Tena opranu3moB. Kapkac pactenunii. CkeleTbl OJHOKIETOUYHBIX M1 MHOTOKJIETOYHBIX KUBOTHBIX. HapyXHbIi 1
BHYTpEHHHUI ckeneT. CTpOeHHE U TUIIbI COSTUHEHUS KOCTEH.

JIBvokeHue opraHu3MoB. JIBHKEHUE OTHOKICTOYHBIX OPTraHW3MOB: aMEOOHMIHOE, KI'YTUKOBOE, pecCHUYHOE. J[BIKeHwHe
MHOT'OKJIETOYHBIX PACTEHHUM: TPONHU3Mbl M HACTUU. JIBUIKEHHME MHOIOKJIETOYHBIX JKMBOTHBIX W YEJIOBEKA: MBbIIICYHAs
cuctema. Pednekc. CkeneTHbIe MBIIIIBI U UX padoTa.

IIutanue opranusmos. llorimomieHune BOJIBI, YIVIEKUCIOrNO ra3a M MHUHEPAJIbHBIX BELIECTB pacTeHussMu. l[lurtaHue
KABOTHBIX. BHYTpPHUIIOJIOCTHOE H BHYTPUKIETOYHOE MHIIEBApeHUE. I[luTaHWe TO3BOHOYHBIX JKUBOTHBIX. OTIeIbl
MALLEBAPUTENBHOTO TpakTa. [InimeBapurenpHble Kene3pl. [ lumesapurenbHas cucTemMa 4eoBeKa.

Jpixanue opranu3moB. Jlpixanue pacteHui. [Ipixanue >XUBOTHBIX. Juddy3us ra3zoB vepe3 MOBEPXHOCTh KIIETKH.
Koxnoe npixanue. JlpixarenpHasi moBepxHocTh. JKabepHoe u n€royHoe apixaHue. JIpIxaHUWE MO3BOHOYHBIX >KUBOTHBIX U
YEJIO0BEKA. JBOJIOIMOHHOE YCIIOKHEHHME CTPOCHMS JIETKUX IMO3BOHOYHBIX XKMBOTHBIX. JIpIXaTelbHAsI CHUCTEMA YEJIOBEKA.
MexaHu3M BEHTWISAIMU JETKUX y NTUI U MJIEKONUTaOMuX. Perynsius neixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BEHIECTB y OPraHu3MoOB. TpPaHCHOPTHBIE CUCTEMBI pacTeHHU. TpaHCHOPT BEMIECTB Yy JKUBOTHBIX.
KpoBeHnocHas cuctema u e€ opranbl. KpoBeHOCHasi cucteMa MO3BOHOYHBIX KMBOTHBIX U yenoBeka. Cep/ilie, KpOBEHOCHBIE
cocynsl M KpoBb. Kpyru kpoBooOparieHusi. DBOJIOIMOHHBIE YCIOXKHEHUSI CTPOCHUSI KPOBEHOCHOM CHUCTEMBI TTO3BOHOYHBIX
KUBOTHBIX. PaboTa cepiia u e€ perysiusi.

Brinenenne y oprannsmMoB. Beinenenune y pacteHuid. Beinenenne y KMBOTHBIX. COKpaTHUTENbHbIE BaKyOoJId. OpraHsl
BhIIesIeHNsI. DUIIbTpalns, CEKpeIus 1 00paTHOE BCACHIBAHME KaK MEXaHU3MBI pa0OThl OpraHOB BbiieeHus. CBS3b MOJIOCTH
TeJla C KPOBEHOCHOU U BBIAEIUTENBHON cUcTeMaMU. BbljiesieHne y 0O3BOHOYHBIX KUBOTHBIX U YenoBeka. [louku. CtpoeHue
u pyHKIroHupoBanue Hedpona. OOpazoBaHKE MOYH Y YEIIOBEKA.

3ammTa y OpraHu3MoB. 3allyuTa y OJHOKJIETOUYHBIX OpraHu3MoB. Criopbl OakTepUil U IUCTHI MPOCTEUINX. 3aluTa Yy
MHOTOKJIETOYHBIX pacTeHuil. Kytukyna. CpencTBa macCUBHON M XUMUYECKOM 3aUThl. DUTOHIUIBI.

3ammrTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M MX TIPOU3BOJIHBIC. 3allUTa opraHu3Ma oT Oose3Heil. UMMyHHas
cuctemMa 4esnoBeka. KieTouHblil 1 TyMOpaIbHBI UMMYHUTET. Bposka€HHBIN 1 IPpUOOPETEHHBIN criennpruuecKnii UMMYHHUTET.
Teopus kioHanbHO-cenekTUBHOTO MMMyHHTeTa (I1. DOpnux, ®. M. bepuer, C. ToneraBa). BocnamuTenbHble OTBETHI
opranu3MoB. Pojib BpoKAEHHOTO HIMMYHUTETA B PA3BUTUM CUCTEMHBIX 3a00JICBaHUM.



PazgpaxxuMoCcTp W perynsiuus y OpraHu3MoB. Pa3gpakuMocTh y OAHOKJIETOYHBIX OpPraHW3MOB. TakCHCHI.
PaznpaxxumocTe 1 perynsauus y pacTeHni. PocToBble BENeCTBa U UX 3HAYCHUE.

HepBHast cucrema u pediexTopHas peryisiusi y KUBOTHbIX. HepBHas cucrema u €€ oTaenbl. DBOJIOIHMOHHOE
YCIIO)KHEHUE CTPOEHUS HEPBHOW CHUCTEMBI Y >KUBOTHBIX. OTIENbl TOJIOBHOIO MO3ra MO3BOHOYHBIX KUBOTHBIX. Peduiekc u
pednexropHas ayra. bezycioBHble U yCIOBHBIE pe(IIEKCHI.

['ymopanbHast peryisius U 3HAOKPUHHAs CHCTEMa >KMUBOTHBIX M 4ejoBeKa. JKele3bl dHIOKPUHHOW CHCTEMBI U UX
ropMoHsl. JleiicTBue ropMOHOB. B3anMOCBsI3b HEPBHOM M HIOKPUHHOI cucTeM. [ unoraiamo-runodusapHasi CuCTeMa.

JlemoHCcTpanun

IToptper: W. I1. I1aBnos.

Tabmuubl u cxembl: «OHOKIETOUHBIE BOAOPOCIN», «MHOrOKIETOUHBIE Bojmopociany, «baktepuny, «I[Ipocteitmme,
«OpraHbl IBETKOBBIX pacTeHHI», «CUCTEMBI OPraHOB IO3BOHOYHBIX JKMUBOTHBIX», «BHYTpEeHHEE CTpPOCHME HACEKOMBIX),
«Txanu pactenuit», «KopHeBbie cuctembly, «CtpoeHue ctedis», « CTpOeHHE JTUCTOBOM IMIACTUHKNY, « TKaHU KMBOTHBIXY,
«Ckener denoBekay, «llumeBapurensHas cucrema», «KpoBeHocHass cucrema», «JlpixarensHas cucrema», «HepsHas
cucrema», «Koxa», «Mpimeunas cucremay, «BoiaenurenbHas cuctemMa, « JHIOKPUHHAS cucteMay, « CTpOCHHE MBIIIIBDY,
«MmMmyHurer», «KuieuHononoctusie», «CxeMa MUTaHUsl pacTeHUu», « KpOBEHOCHBIE CUCTEMBbI MO3BOHOYHBIX KUBOTHBIX),
«Ctpoenue ruapb», «CrpoeHue IaHapun», «BHyTpeHHee cTpoeHHe H0XAeBOoro 4epms», «HepBHas cucrtema pniO»,
«HepBHas cucrema narymku», «HepBHas cucrema npecmsbikarommxcs», «HepBHas cucrema nrtuny, «HepBHas cucrema
MIIeKonuTamuxy, «HepBHas cucreMa yenoBekay, «Pediekcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpENnapaThl OJHOKJIETOYHBIX OPTaHU3MOB, MHUKpOIpEnaparbl TKaHEH,
PAKOBHHBI MOJITIOCKOB, KOJUJIEKIIMM HACEKOMBIX, WIJIOKOXHX, XHUBBIE JK3EMIUIAPhl KOMHATHBIX pPAacTeHH, repbapuu
pacTeHUM pas3HbIX OTIEJNOB, BJIAXHBIE TMpenapaTbl KUBOTHBIX, CKEIETbl MO3BOHOYHBIX, KOJUIEKIUU OECIO3BOHOYHBIX
KUBOTHBIX, CKEJIET YeJIoBeKa, O0OpyAOBaHHE sl AEMOHCTpPAllMM TMOYBEHHOTO M BO3AYIIHOIO MHUTaHUS PacTEHUH,
pacierieHus Kpaxmaia u 0eIKkoB moJ AeicTBreM (pepMeHTOB, 000pyAOBaHUE AJI1 JEMOHCTPAIMU OMBITOB MO U3MEPEHHUIO
KA3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTEIbHbBIX JBUKEHUN, MOJIEJIM TOJIOBHOTO MO3Ta Pa3JINYHbIX KUBOTHBIX.

JlabopaTopHas padora «/3ydyeHrne TKaHE paCTCHUI».

JlabopaTopHas padora «/3ydeHrue TKaHEe KUBOTHBIX).



JlaGopaTopHasi padora «/3yueHre OpraHoB IBETKOBOT'O PACTCHUS».

Tema 10. PazMHOkeHHe U pa3BUTHE OPraHM3MOB

®opmBbl pa3MHOKEHHUSI OPraHU3MOB: Oecrojioe (BKIJIIOUas BEreTaTHBHOE) U MoJoBoe. Bubl Oecrosioro pa3sMHOKEHUS:
MOYKOBaHUE, CIIOPYJISLUS, (PparMeHTaIus, KIOHUPOBaHHUE.

[TonoBoe pazmuoxeHue. [lomoBbie kieTku, Wi rameTtel. Meito3. Cragun meio3a. [loBeneHne XxpoMocoM B MeMO3e€.
Kpoccunrosep. buonornueckuid cCMbICT MeEHO03a W TIOJIOBOrO Imponecca. Melo3 W ero MecTo B KU3HEHHOM IMKIIE
OpPTaHU3MOB.

[IpenzaponsiieBoe paszputue. ['ameroreHes y kuBOTHBIX. [losoBbie »kene3bl. OOpa3oBaHHWE W Pa3BUTHE IOJIOBBIX
kietok. Criepmarorenes u ooreHe3. CTpoeHUE MOJOBBIX KIIETOK.

OmoI0TBOpEeHHEe M AMOPHUOHATIBHOE pPa3BUTHE >KUBOTHBIX. CIOCOOBI OIUJIOIOTBOPEHHUS: HAPYKHOE, BHYTPEHHEE.
[TapTenorenes.

NHauBHyalbHOE pa3BUTHE OPraHU3MOB (OHTOT€HE3). DMOPHOJIOTHS — HayKa O Pa3BUTHUU OpPraHu3MoB. Mopgozenes —
00Ha U3 21asHblX npobaem smbpuonocuu. Koumyenyus mopgocenos u moodenu mopgoceneza. Cranun >MOpUOTEeHE3a
’KUBOTHBIX (Ha mpumMepe Jarymkn). Jpooaenue. Tunsl npodnenus. [Jemepmunuposantoe u HedepmMunuposarntoe opooenue.
bnacmyna, munvt 61acmyn. OcoOEHHOCTH NPOOJIEHUS MIICKOMUTAIONUX. 3apObIIIEBbIe JIUCTKU (TacTpyJisiius). 3akiaaka
OpraHoOB U TKaHEW W3 3apOJBIIICBBIX JUCTKOB. B3auMHOe BIMsSHUE YacTel pa3BUBAIOIIETOCS 3apojbliia (IMOpHOHAIbHAS
MHIYKUMSA). 3aKiajka IJiaHa CTPOEHHUS JKUBOTHOTO KakK pe3yibTaT UEPAPXUUYECKUX B3aMMOACHCTBUN reHOB. BiusiHue Ha
AMOPHUOHATIFHOE PA3BUTHUE PA3TMUHBIX (DAKTOPOB OKPY>KAIOIICH CPEIb.

Poct u pa3Butue >xuBoTHBIX. [locTaomOpuonanbhbli mepuoxa. Ilpsimoe u Hempsmoe paszButue. PasButue c
MeTaMopdo30M y 0€CIIO3BOHOYHBIX W MTO3BOHOYHBIX KUBOTHBIX. BUOJIOrHYecKoe 3HaU€HHE TMPSIMOTO M HEMPSIMOTO Pa3BUTHUA,
X pacOpoCTpaHEHHWE B Mpupoje. Tumbel pocTa KUBOTHBIX. DaKTOpPbI PETYJSAIIMU POCTA KUBOTHBIX M ueioBeka. Craauu
MMOCTAMOPUOHAIBLHOTO PAa3BUTHUSl Y KUBOTHBIX U dYesoBeka. I[lepuoansl oHTOreHe3a uenoBeka. CTapeHHE M CMEpPTh Kak
OMOJIOTHYCCKHE TIPOIIECCHI.

Pasmuoxxenne u paszsutue pacrenuid. ['ametodut u cnopodur. Meiio3 B KU3HEHHOM HHKJIEe pactenuit. OOpa3oBaHue
criop B mpoiecce menosa. ['amerorene3 y pacreHuid. OIUIOJOTBOPEHUE M PA3BUTHE PACTUTEIBHBIX OPraHu3MoB. J[BOHHOE
OIIOZIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHUE U Pa3BUTHE CEMEHH.



MexaHn3MBbl PETYISALUA OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JlemoHCcTpanumn

[Toprpetsi: C. I'. Hapammn, X. HInemas.

Tabmuubr u  cxembl: «BeretaTuBHOe pa3MHOXeHHE», «Tumbl Oecnosioro pa3MHOXKEHUs», «Pa3MHOXeHHe
XJIaMUIOMOHaAbD», «Pa3MHOXeHHE »3BrieHb», «Pa3MHOXkeHHe ruapby, «Meio3», «Xpomocombly, «l'aMeToreHes»,
«CTtpoeHue SMUEKIETKN U criepMaTo3onia», «OCHOBHBIE CTaiMM OHTOTreHe3a», «IIpsMoe u HenpsiMoe pa3Butue», «Pazpurtue
MancKoro xyka», «Paszputue capanum», «Pa3zButme marymkw», «/[BOMHOE OIUIOJOTBOPEHME Yy LBETKOBBIX PACTECHUN»,
«CtpoeHune ceMsiH OJHOJOJBHBIX U JABYIOJBHBIX PAacTECHUI», «KU3HEHHBIN LUK MOPCKOW KamycCTb», <« KU3HEHHBIN ITUKII
Mxa», « KU3HEHHBIN LIUKI TATOPOTHUKAY, «’KU3HEHHBII IIUKII COCHBDY.

O6opynoBaHue: CBETOBOM MHKPOCKOII, MUKPOIIpENnapaThl SUIEKIETOK U CIepMaTo30u0B, Mojaenb «llukim paszButus
JISATYIIKAY.

JlabopaTopHas padora «/3ydueHrne CTpO€HUS MOJOBBIX KIETOK Ha TOTOBBIX MUKpOIIpEenapaTaxy.

IIpakTHuyeckasi padora «BbISIBICHHE TPU3HAKOB CXOACTBA 3aPOIBIIIEH MTO3BOHOYHBIX KUBOTHBIX).

JlaGopaTopHasi padora «CTpoeHr€e OPraHOB pa3MHOXKEHHUSI BBICIIIMX PACTCHUIN.

Tema 11. 'eHeTHKa — HAyKAa 0 HACJIEACTBEHHOCTH M U3MEHYUBOCTH OPraHU3MOB

Hcropusi cTaHOBIEHUSI U pa3BUTUSL T€HETHKM Kak Hayku. Pabotsl I'. Mengens, I'. ne ®puza, T. Moprana. Ponb
OTEUYECTBEHHBIX YUE€HBIX B pa3BuTuu renetuku. Pabotel H. K. Konwiosa, H. M. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, 0. A. ®unmumuenko, H. B. TumodeeBa-Pecorckoro.

OCHOBHbBIE TE€HETUYECKUE TMOHSITUS U CUMBOJBI. ['OMOJIOTMYHBIE XPOMOCOMBI, AJJIEIBHBIE TEHbI, AlbTEPHATUBHbBIC
MPU3HAKK, JOMHHAHTHBIA M PEHECCHUBHBIA MPU3HAK, TOMO3WUIOTa, TE€TEPO3UTOTa, YWUCTas JIMHHS, THOPUIbI, TEHOTHII,
(dbenotun. OCHOBHBIE METOAbl TEHETUKHU: THOPUAOIOTHUECKUM, IUTOJOTUUECKUN, MOJICKYIISIPHO-TEHETUYECKU.

JdeMoHcTpanuu

[Toptpetsi: I'. Mennens, I'. ne ®pu3z, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H. benosepckuii, I'. .
Kapneuenko, 0. A. ®ummnuenko, H. B. Tumodees-Peconckuii.

Tabnuiel 1 cxembl: «MeTo/ bl TeHETUKNY, «CXeMbl CKPEIIUBAHUS.

JlaGopaTopHasi padora «Ipo3oduia kak 00bEKT TEHETUYECKUX UCCIICIOBAHUI.



Tema 12. 3aKOHOMEPHOCTH HACTEACTBEHHOCTH

Mounorubpunnoe ckpenBanue. [lepBbiii 3akoH MeHnzens — 3aKOH €IWHOOOpa3usi TMOPUIOB MEPBOTO MOKOJICHHUS.
IIpaBuno nomuHMpoBaHuA. Bropoi 3axkoH MeHzaenss — 3aKOH pACIICIUIEHUS MNPU3HAKOB. LlUTONMIOTMYECKHE OCHOBBI
MOHOTHOPUJIHOTO CKpenIuBanus. [ umore3a 4ucToTh ramer.

AHanuzupyouiee ckpemurbanue. [IpoMexXyTOUHbIN XapaKkTep HaclieIoBaHUs. Pacuienienrue mpu3HakoB MPU HEMOJIHOM
JOMHUHUPOBAaHUM.

HuruOpuaHoe ckpemuBaHue. Tpetuil 3akoH MeHnenss — 3aKOH HE3aBHUCHUMOIO HACJEAOBAHMS IPU3HAKOB.
[{uTonornyeckue OCHOBBI AUTHOPUAHOTO CKPEIIUBAHUS.

CuerieHHoe HacienoBaHue mnpusHakoB. Paborel T. Moprana. CuremyeHHOe Hacjlel0OBaHUE T'€HOB, HApyIIECHUE
CLEIICHUs MEXAY reHaMu. XpOMOCOMHasl TEOpHUsL HACIIEICTBEHHOCTH.

I'eneTnka nosia. XpOMOCOMHBIN MEXaHU3M OIPEIEIICHUS MO0JIa. AyTOCOMBI U MOJOBBIE XPOMOCOMBI. ['OMOramMeTHBIN U
reTEPOraMeTHBIN MOJI. I eHeTnYecKas: CTpyKTypa MOJOBBIX XpoMocoM. HacnenoBanue npu3HakoB, CHETUIEHHBIX C ITOJIOM.

I'eHotnn kak nenoctHas cucrema. [lneroTponus — MHOKECTBEHHOE JEMCTBHE T'e€HA. MHOMXECTBEHHBIN aJlJICIU3M.
BzauMmopeiicTBue HeamieabHbIX TeHOB. KoMiuiemeHTapHOCTh. DnucTtas. [lonumepus.

['eHeTHYeCKUl KOHTPOJIb PAa3BUTHS PACTEHUM, XUBOTHBIX M YEJOBEKa, a TakXke (PU3MOJOTHUYECKHX IPOIIECCOB,
MOBEJEHUS U KOTHUTUBHBIX (PYHKIUH. ['eHeTHUecKre MEeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJECHCTBUS «XO35UH —
MapasuT» U «XO03MH — MUKpOOHOM». ['eHeTHuecKue acleKTbl KOHTPOJS M M3MEHEHHUs HAaclIeICTBEHHOW HH(pOpMaluHu B
ITIOKOJICHUAX KJIIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

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

Tabmuiet u cxembl: «llepBbiit U BTOpoMt 3akoHBI Mennens», «Tpetuit 3akoH MeHuens», «AHAIM3UPYIOIIEE
cKkpeuiuBanuey», «Hemnonnoe noMmuHupoBanue», « ClIeINIEeHHOE HAcleI0BaHUE MPU3HAKOB Yy Apo30¢uibdy, «['eHeTuka momnay,
«Kapuotun genoseka», «Kapuotun apozoduiby, «Kapuotun nTtuilsn», «MHOKECTBEHHBIN ajuienn3My», «B3aumonencTpue
TEHOBY.



O6opynoBanue: MOJENb sl TEMOHCTPAIIMKM 3aKOHOB €IMHOOOpa3us TMOpUIOB MEPBOTO MOKOJEHUS M PaCHICIUICHHS
MIPU3HAKOB, MOJENb ISl JEMOHCTpPAllMM 3aKOHA HE3aBUCHMOIO HACJIECIOBAHUS IPU3HAKOB, MOJAEIb IS JEMOHCTpalUU
CIIETUICHHOTO HACJICIOBaHUS IPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoTpemnapart: «Jpo3odumay.

IIpakTuyeckas padora «3ydyeHue pe3yabTaToB MOHOTHOPUIHOTO CKPEIIUBAHUS Y IPO30(DUIIBDY.

IIpakTuyeckas padora «3yueHue pe3yabTaToB AUTUOPUIHOTO CKPEIIMBAHUS Y APO30(DUITBI.

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumogeiicTBue reHotuna u cpenapl npu (popmupoBanuu (eHotuna. M3mMeHUMBOCTH Npu3HakoB. KauecTBeHHBbIE U
KOJIMYECTBEHHBIE MTPU3HAKU. BUIbI N3MEHUNBOCTH: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.

Moaudukanonnas HM3MEHYUMBOCTh. Ponb cpeasl B ¢dopMupoBaHUM MOAUGUKANMOHHON Hu3MeHuuBocTU. Hopma
peakuuu mnpusHaka. Bapuanuonsbli psag u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MoauduKanroOHHON
W3MEHYMBOCTH.

['eHoTUnIMYecKass M3MEHUYMBOCTh. CBOWMCTBA T€HOTUIIMYECKON M3MEHYMBOCTH. BHUIIBI TEHOTUIIMYECKOW W3MEHYMBOCTH:
KOMOWHATUBHAs, MyTaIl[MOHHASI.

KomOvHaTtiBHAasT M3MEHYMBOCTh. MeW03 M TMOJOBOW TMpOIIECC — OCHOBA KOMOMHATMBHOM W3MEHYHBOCTH. Poib
KOMOWHATUBHOW U3MEHUYUBOCTU B CO3/IaHUY T€HETUYECKOTO pa3HOOOpa3us B Mpeeiax OJTHOTO BU/A.

MyTanmoHHass U3MEHUYUBOCTh. BUIbI MyTaluii: TEHHbIE, XPOMOCOMHBIE€, TeHOMHBIE. CITIOHTAHHBIE U UHAYLIUPOBAHHBIC
MyTaluu. SaepHele M OMTOIUIa3MaThdeckue myTtauud. CoOMaTHYeCKHWE W MOJIOBble MyTaluu. [IprunHbBl BO3ZHUKHOBEHUS
MyTauuii. MyTareHbl U WX BIIMSHUE HAa OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAllMOHHOTO Mpoliecca. 3aKOH TOMOJIOTHYECKUX
psnoB B HaciencTBeHHou n3meHunBocty (H.W. BaBuiioB). BHesinepHas ©3MEHUMBOCTD U HACTEACTBEHHOCTbD.

Onucenemura u INULEHOMUKA, POTb INUSEHEMUYECKUX PaKmopos 6 HACIe008aHUU U USMEHYUBOCMU (PEHOMUNUYECKUX
NPU3HAKO8 Y OP2AHUZMOB.

JdeMoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBuios.

Tabmuibl u cxembl: «Buasl ”3MEHUNBOCTIY, «MoaupuKaIMOHHAsI U3MEHUYUBOCTHY, « KOMOMHATUBHAS N3MEHUYUBOCTHY,
«Meio3y, «OmnonoTBopeHuey, «I'eHeTudyeckue 3a00JIeBaHUs YeoBeKay, « Buasl MmyTamuiig.



OO6opynoBaHue: >XKMBbIE U TrepOapHble 3K3eMIUIAPhl KOMHATHBIX pacTeHUU, pUCYHKH ((doTorpaduu) >KHUBOTHBIX C
Pa3IMYHBIMH BUJIAMH U3MEHUYHBOCTH.

Jlaboparopuasi pabGora «lccienoBaHne 3aKOHOMEPHOCTEH MOIM(PUKATMOHHOW W3MeHUYMBOCTH. [locTpoeHue
BApUALIMOHHOTO PsI/Ia U BAPUALIMOHHON KPUBOID.

IIpakTuyeckas padora «MyTtanuu y 1po30¢uisl (Ha TOTOBBIX MUKpPOIIpENapaTax).

Tema 14. I'eneTuka yesi0BeKka

Kapuotun uemoBeka. MexayHapoaHas MporpaMma HMCCIEIOBAHUSA T€HOMa 4YeloBeKa. MeToabl M3YyYeHUsI T€HETUKH
YeJIOBEKAa: TE€HEAJIOrMYecKui, OJM3HENOBbIA, LIUTOTCHETUYECKHM, MOMYyJIALHNOHHO-CTATUCTUYECKUN, MOJIEKYJISIPHO-
reHeTnyeckuii. COBpEMEHHOE ONPEAEIICHUE T'€HOTHUIIA: TOJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCJIE C
nomotnbto [1I[P-ananuza. Hacnencteennsie 3a001eBanus yenoBeka. [ eHHbIe U XpOMOCOMHBIE 00JI€3HU YeoBeka. bonesnu ¢
HACJIEJICTBEHHOM MPEIPACHOIOKEHHOCThIO. 3HAYCHUE MEIMIIMHCKOW T€HETUKHU B MPEAOTBPALLICHUH U JICHCHUU T€HETUYECKUX
3a00JIeBaHUH YesioBeKa. MeIuKO-TeHeTHUEeCKOe KOHCYIbTUpoBaHue. CTBOJIOBBIE KJIETKU. [IOHATHE «TEHETUUECKOTO TPy3ay.
DTUYECKHE ACTIEKTHI UCCIEAOBAHUN B 00JaCTH PEAAKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (hakTOphl MOBBINIEHHOW YYBCTBUTEIBHOCTH YE€IOBEKa K (M3MUYECKOMY U XHMHUUYECKOMY 3arpsi3HEHHIO
OKpykarouien cpensl. ['eneTndeckast npeapacnoyioKEeHHOCTh YEJIOBEKA K MTATOJIOTUSM.

JlemoHCcTpanumn

Tabmuiel 1 cxembl: «Kapuotun yenoBekay, «MeToabl U3ydeHUs TEHETUKHU 4yelioBeKay, «l eHeTudyeckue 3a0oJieBaHUs
YEJIOBEKA.

IIpakTnueckasi padora «CocTaBieHUE U aHATINU3 POJOCIOBHOW.

Tema 15. Cenrekuusi opraHu3MoB

JloMecTukanuss W CeJIEeKUMs. 3apoXIACHUE CceleKuuu u aoMectukauumu. Ydyenue H. WM. BaBwioBa o IlenTpax
MIPOUCXOXKICHUSI U MHOT000pa3usl KyJIbTYpHBIX pacTeHUN. PoJb cenekiuu B CO31aHUU COPTOB PACTEHUM U TIOPOJ] )KUBOTHBIX.
Copt, nopoja, mramMM. 3aKOH TOMOJOTHYECKUX PSA0B B HaclieACTBeHHOM n3MeHunBocTy H. V. BaBuiioBa, ero 3HaueHue aJis
CEJICKITMOHHOW paboTHI.



Metoasl ceeKIMOHHONW paboThl. MICKyCCTBEHHBIM OTOOP: MAcCOBBIM M WHJIUBUAYAIbHBIM. DTallbl KOMOWHAIIMOHHOM
cenekiuu. VcmpiTanue mpou3BoAuTeNed Mo MoToMCTBY. OTOOp MO TEHOTHUITY C TIOMOIILI0 OIEHKH ()eHOTHIA TTOTOMCTBA U
oTOOp IO TEHOTHUITY ¢ moMoIIbio aHaim3a JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CEJIEKIIMOHHOW paboThl. PanuanvOHHBIM M XUMUYECKUH MyTareHe3 Kak
UCTOYHUK MYTallM Yy KyJIbTypHbIX ¢GopM opranu3MoB. lcnonb3oBaHWE T€HOMHOIO pEJAKTUPOBAHUS U METOJOB
pekoMOuHaHTHBIX JIHK 115 monmydeHust iCXOAHOTO MaTepuasa Jijisi CEelIeKIUU.

[Tonyuenne nonumuion1oB. BHyTpuBHIOBas ruOpuamu3anus. BIW3KOPOJCTBEHHOE CKPEIIMBAaHUE, WIM WHOPUIUHT.
HepoacTBenHoe ckpemuBaHue, Wiau ayTOpuauHr. ['erepo3uc U ero npuyuHbl. Vcmosib3oBaHHE reTepo3uca B CEJICKIUU.
Otpanénnas rubpuausanus. [lpeomonenne Oecrionus MEXBHIOBBIX THOPUIOB. JIOCTHXKEHHS CEJNEKIMU PACTEHUU W
KUBOTHBIX. « 3€1E€HASL PEBOIOYUSY.

CoxpaHeHUe U U3yYEHUE FeHETUUECKUX PECYPCOB KYJIbTYPHBIX PACTCHUM M UX AUKUX POAMYCH ISl CO3J]aHUSI HOBBIX
COPTOB U TUOPHUIOB CEIIbCKOXO3SUCTBEHHBIX KYJIBTYp. M3yueHue, coxpaHeHue u ynpasieHue 2eHemuyecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBLCA0BBIX HCUBOMHBIX 8 YEJISAX VIVYULCHUS CYULeCMBYIOUUX U CO30AHUS HOBBIX NOPOO, TUHULL U
KpOCCco8, 8 MOM HUCTe C NPUMEHEHUEeM COBDEMEHHBIX MemMOO08 HAYYHBIX UCCIe008aHUL, NepedosblX uoell U NepcneKmueHbIX
MexXHON02ULL.

JlemoHCcTpanumn

[Toptpetsr: H. 1. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, I1. I1. JIykpsnenko, b. JI. Acraypos, H. bopnoyr, /1. K.
benses.

Tabmuubr u cxembl: «L{eHTpBI MPOUCXOKACHUS U MHOTOOOpa3us KyJIbTYPHBIX PACTCHHI», «3aKOH TOMOJIOTHMYECKHX
PSZIOB B HACJIEICTBEHHON M3MEHYMBOCTHY, «MeTobl cenekuumn», «OTnanéunas ruopuausamnus», «MyTrareHesy.

JlabopaTopHas padora «/3ydeHrne COpTOB KyJIbTYPHBIX PACTEHHUI U MOPOJ JOMAITHUX KUBOTHBIX).

JlabopaTopHas padora «/3ydueHrne METO0B CEJICKIINU PACTCHUIN.

IpakTnueckas padora «IIpuBuBKa pacTeHUIN.

Ikekypeusi «OCHOBHBIE METOABl M JIOCTUXKEHHSI CEJEKIMH PACTEHU M >KUBOTHBIX (Ha CEJEKIMOHHYIO CTaHIIMIO,
IJIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIM YYacTOK, B TEIUIMYHOE XO3SHMCTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIIU
Hay4qHOTO IIEHTPA)».



Tema 16. buoTexHOI0THSA U CHHTETHYECKAA OMOJI0TUS

OOBEKTHI, WCIONB3yeMble B OWOTEXHOJOTHH, — KICTOYHBIC W TKAHEBBIC KYyJIbTYPhl, MHUKPOOPTAHWU3MBI, UX
XapaKTEePUCTHKA. TpaauiMOHHAss OMOTEXHOJOTHS: XJICOOMEeUeHHEe, MOTYyYEeHHUE KHUCIOMOJIOYHBIX MPOMYKTOB, BUHOJECIHE.
Muxkpob6uonoruyeckuii cuHTe3. OOBEKTHI MHUKPOOMOJOTHYECKHX TexHonorui. [Ipon3BoacTBo Oenka, aMUHOKHUCIOT H
BUTAMUHOB.

Co3ganue TEXHOJOTUM W HMHCTPYMEHTOB LEJCHANPABICHHOTO M3MEHEHUS W KOHCTPYHPOBAHHS T€HOMOB C LEJBIO
MOJTYYEHUS] OPTaHU3MOB U UX KOMIIOHEHTOB, COJIEPKAIIUX HE BCTPEUAIOIIHUECS B MIPUPOJI€ OMOCUHTETUUECKUE MY TH.

Kinerounass mnxenepus. MeTonbl KyJabTypbl KJIETOK M TKaHEW pacTeHUd M >KMBOTHbIX. KpmobOanku. Comaruueckas
rubpuau3anmss W CcoMaTuyeckuii sMOpuoreHes. lMcmonb3oBaHuWe TamiOWAOB B CENEKIUM pacTeHuud. [lomyuenue
MOHOKIOHANbHBIX anmumein. Mcnonv308anue MOHOKIOHAIbHLIX U NOJUKIOHAIbHLIX aHmumel 8 meouyure. VICKycCcTBeHHOE
OIUIOIOTBOPEHUE. PEKOHCTPYKIMS SIMUEKIETOK M KIOHUPOBAHHWE KWUBOTHBIX. METOJ TpaHCIUIAHTAMU SIAEP KIIETOK.
Texnonozuu 0300poénenus, Kyibmusupo8anusi U MUKPOKIOHAILHO20 PA3SMHONCEHUS] CEIbCKOXO3AUCMBEHHBIX KYIbMYp.

XpoMOCOMHAass M TeHHas HHKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha M KOHCTpyupoBaHue pekomOuHaHTHbIX JIHK.
Co3z0anue mpauceenHvlx opeaHu3mos. JIoCTIKEeHNs U TIePCIIEKTUBBI XPOMOCOMHOM M TEHHOW MH)KEHEPUU. DKOJIOTHIYECKUE U
TUYECKHE TTPOOIEMbI TEHHOW MHKEHEPUH.

MenuuuHckue OuorexHonoruu. Iloctrenomuas mudpoBas MenunuHa. [I[P-auarnoctrka. MeTtaGonoMHBIN aHAIN3,
T€HOLICHTPUYECKUN aHAIN3 MPOTEOMa YEJIOBEKa JJIsl OLUECHKUA COCTOSIHUS €T0 3J0pOBbs. MCnoNb30BaHUE CTBOJOBBIX KIIETOK.
Tapretnas tepanusi paka. 3D-OuoumxeHepus g pa3paboTku (yHAAMEHTAIBHBIX OCHOB MEIMUIIMHCKUX TEXHOJIOTHH,
CO37IaHUsl KOMIUIEKCHBIX TKaHEW COYeTaHWEeM TEXHOJOTUW TpEXMEpPHOro OWMOMpHHTHHTa M ckaddoimauHra ajis penieHus
3a7a4 NEPCOHAIIM3UPOBAHHON MEINIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C Iebl0 obOecredeHuss KOMOMHMpPOBAHHOM 3amuThl oT Bo3Oyauteneir OPBU,
YCTaHOBJICHHE MOJICKYJISIPHBIX MeXaHu3MOB (pyHkinonupoBanus PHK-conepxamiux BUpycoB, BBI3BIBAIOIIUX 0CO00 OMAacHBIC
3a0071€BaHUs YEIOBEKA U )KUBOTHBIX.

JeMmoHcTpanuu

Tabnuiel u cxembl: «Mcmoib30BaHHEe MUKPOOPTAaHW3MOB B MPOMBIIIUIEHHOM IIPOU3BOJICTBEY, «KIleToUHas HHXKEHEPUS,
«I'eHHas UHKEHEPHUSI».



JlabopaTopnas pabora «/3yueHne 00beKTOB OMOTEXHOIOTUNY.

IIpakTuyeckas padora «llorydeHre MOJOYHOKUCIBIX TPOTYKTOBY.

IKcKypeust «BUOTEXHOJOTUS — Ba)KHEWINAs MPOM3BOAUTENBbHAS CHJIA COBPEMEHHOCTH (Ha OMOTEXHOJIOIMYECKOE
IIPOU3BOACTBO).

11 KIIACC

Tema 1. 3apo:kneHue u pasBUTHE IBOJTIONUOHHBIX NPEACTABJICHUH B OMOJIOTHH

OpommonmonHasa teopus Y. lapsuna. [Ipennocbuikn BO3HUKHOBEHUS JapBUHU3MA. JKHW3HP U Hay4dHAs JEATEIBHOCTH Y.
JapBuHa.

JBrxymue cuibl »Bomonuu BuaoB 1o Y. JlapBuHy (BbiCOKas HWHTEHCHUBHOCTh PAa3MHOKEHHUS OpPraHHU3MOB,
HACJIEICTBEHHAs! U3MEHYUBOCTh, 00pb0a 3a CyLIECTBOBAHHE, ECTECTBEHHBIN 1 HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunrernuecko teopun HBomounu (CTDI). Helitpanpnas Teopus »sBomouuu. CoBpeMeHHas
ABOJIIOLIMOHHAs OMOJIOTHsA. 3HAUEHHE SBOTIOLIMOHHON T€OPUH B (POPMHUPOBAHUN €CTECTBEHHO-HAYYHON KAPTUHBI MUPA.

JlemoHCcTpanumn

[Toptpetsi: Apucrorens, K. Jlunnei, XK. b. Jlamapk, 3. K. Cent-Unep, K. Kroswe, U. {apsun, C. C. UerBepukos, U.
N. lImansraysen, Jx. Xongeiin, /. K. benses.

Tabmuier U cxembl: «Cucrema xuBoil npupozasl (o K. Jlunuerw)», «JlectHuna kuBbix cymiectB (o Jlamapky)»,
«Mexanusm GOpMUPOBaHUS MPHUCIOCOONCHUN y pacTeHuil W KUBOTHBIX (o Jlamapky)», «Kaprta-cxema Mapuipyra
nytemectBuss Y. Jlapsuna», «Haxomxku Y. [apBuna», «®Dopmbl O00pbObI 3a cymiecTBoBaHUE», «llopombl Tomybeii»,
«MHoroo6paszue KyiIbTypHBIX (OpM KamycTb», «Ilopoapl JOMaIHUX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX BHJIOB (TI0
Y. JlapBuny)», «Cxema COOTHOILICHHS IBWKYLIUX CHUJ ABOIIOLHN», «OCHOBHBIE TOJIOKEHUS CUHTETUYECKON TEOpHUH
DBOJIIOLIM.

Tema 2. MuUKpP03BOIIOLMSA U €€ pe3yJIbTAThI



[Tonynsauust Kak 3JaeMeHTapHas equHuna 3Boiouud. CoBpeMEHHbIE METOJIbI OIIEHKA T'€HETUYECKOro pazHOoOoOpa3us U
CTPYKTYphl Tomyjsiuii. V3MeHeHne TeHO(OHIA TOMYISIIIUU KakK »JJIEMEHTApHOE SBOJIOIMOHHOE SBJIICHHE. 3aKOH
reHetuueckoro paBHosecus k. Xapau, B. Baitn6Oepra.

OnemeHTapHble (HaKTOphl (ABMKYIIME CHIIBI) SBOJIONMU. MyTanuoHHBIN mpoiecc. KoMOMHATUBHAS W3MEHYUBOCTbD.
Hpeiid reHoB — ciydailHble HEHANpPaBIICHHbIE WU3MEHEHUsl YacTOT ajuiesie B momyssiusax. Ddekt ocHoBarens. Ighgdexm
boymuLi0uH020 2opnviuuka. CHUMNCEHUe ceHemu4ecKko20 pazHoobpasus.: npudunsl u cireocmeus. llposenenue sghgpexma opeiigha
2eH08 6 Oonbwux u manvlx nonynayusx. Murpanuu. WM3onsiius nonynsuuid: reorpaduyeckas (IIPOCTpPAHCTBEHHAS),
Oounonoruyeckas (penpoyKTUBHAS).

EcrecTBeHHBIlt 0TOOp — HampaBistomuid (GakTop 3BoMONUH. @DOpPMBI  €CTECTBEHHOTO OTOOpa: JBIKYIIUH,
CTaOMIIM3UPYIOIIUN, pa3pbiBatomuii  (au3pyntuBHbid). [lomoBoit oTOOp. Bo3HHKHOBEHHWE U HSBOJIOLUUS COIMAIBHOTO
MOBEJICHUS KUBOTHBIX.

[Tprcroco0IeHHOCTh OPraHU3MOB KaK pe3yJabTaT MHUKPOIBOIIONHNUA. BO3ZHUKHOBEHNE MPHUCIIOCOOICHUN Y OPTaHU3MOB.
Apomopdo3pl u uamoamantanud. lIpuMepbl NMPUCITOCOOJICHUN Yy OpraHu3MOB: Mopdoiaorudeckue, (GU3HOIOTHICCKHUE,
onoxumMuyeckue, mopegaeHIeckrne. OTHOCUTENLHOCTh IPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepun u crpykrypa. BumooOpa3zoBanue kak pe3yiabTaT MUKpPOIBoOONUH. M3omsamus — kiroueBoii (hakTop
BU000pa3zoBanus. Ilytu u  cmocoObl  BujgooOpa3oBaHus: ajionaTpuueckoe (reorpaduyeckoe), CHUMMOATPUUYECKOE
(?KOJOTUYECKOE), «MTHOBEHHOE» (TIOJIUIUIONAU3aIus, THOpuAn3anus). JJIMTeTbHOCTh 9BOJIIOIIMOHHBIX MPOIIECCOB.

Mexanu3mbl (HOpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Ponb 3BosOIIMOHHON OMoNIoTHH B pa3paboTKe HAyYHBIX METOJOB COXPaHEHHsS OHopazHooOpasus. MUKPOIBOIIONUS U
KODBOJIIOIMS Mapa3uTOB U UX X031€B. MexaHu3Mbl (POPMUPOBAHKS YCTOMYUBOCTU K aHTHOMOTUKAM M CIIOCOOBI OOpHOBI C
HEM.

JdeMoHcTpanuu

[Toptpetsi: C. C. YUeTBepukos, 3. Maiip.

Tabmuibl u cxembl: «MyTalMoHHAs U3MEHIUBOCTHY, «[lomynainronHas cTpykTypa Buaay, «Cxema mposBICHUS 3aKOHA
Xapnu—BaitnOepra», «JIBUKyimue CHIIBI JBOJIONUNY, «IKOJOTHYECKas W30JAIUA TOMYJSIUA ceBaHCKOU (openny,
«I"eorpadnueckast U30JIAIUS JIMCTBEHHHUIIBI CHOUPCKON M JIMCTBEHHUITBI TaypCKOi», «[lomyIsarMoHHbIE BOTHBI YACIEHHOCTH



XUILHUKOB U KepPTB», «CxemMa AeMCTBUsI €CTECTBEHHOr0 0TO0pa», «DopMbl O0PBOBI 3a CylecTBOBaHUE, «HIycTpruanbHbIN
MenaHu3m», «KuBble wuckonaemeiey», «IIOKpOBUTENBCTBEHHAsI OKpacka KUBOTHBIX», «lIpemymnpexnaromas oxkpacka
KUBOTHBIX», «PuU3HONOrnyecKkrue agantanun», «lIprucrnocoOsIeHHOCTh OpraHu3MOB U €€ OTHOCHTEIBHOCTBY, «Kpurepuu
Buga», «Bunel-nBoiiHukm», «CTpykTypa Buga B npupoge», «CrnocoObl BHI000pa3oBaHus», «leorpaduueckoe
BUJ000pazoBaHue TPEX BUIOB JaHBILIEH», « DKOJIOIMUECKOe BU1000pa3oBaHue BUJOB CUHULY, «Ilonummonapl pacTeHU»,
«KamycTHo-peneunsiii THOpUI».

O6opynoBanue: repOapuu pacTeHUM, KOJUIEKIIMM HACEKOMBIX, Yydella NTUL M 3BEpell ¢ MpuMepamMH paziIndyHbIX
MPUCHIOCOOJICHHUM, 4ydesla NTUI W 3BEped pas3HbIX BHUJOB, repdapuu pacTeHuid OJNU3KUX BHJIOB, 0Opa30BaBLIMXCS
pa3IMYHBIMU CIIOCOOAMU.

JlabopaTopnasi paGora «BrlsiBIeHNE H3MEHUNBOCTH Y OCOOEH OTHOTO BUAAY.

JlaGopaTopHnas padora «IIpucrnoco6ieHuss opraHu3MOB U UX OTHOCUTEIbHAS 1IEJIECO00Pa3HOCThY.

JlaboparopHnasi pa6ora «CpaBHEHHE BUIOB 10 MOP(OJOTUIECKOMY KPUTEPUION.

Tema 3. Makpo3BoIOLMS U €€ pe3yJibTaThl

Metoapl n3ydeHus Makpod3Boironuu. [lageoHTosnornyeckue MeToabl M3yudeHus: sBoitouuu. llepexoansie Gopmbl u
(bunoreHeTUYECKUE PSSl OPTaHU3MOB.

buoreorpapuueckue meroabl wu3ydeHus dBoiouud. CpaBHeHue Giopbl M (ayHbl MAaTEpUKOB M OCTPOBOB.
buoreorpadpuueckue obnactu 3emiu. Buabl-sHIEeMUKUA U PETUKTHI.

OMOpPHONIOTHMYECKUE U CPaBHUTEIBHO-MOP()OIOrHuecKre METOJbl HM3Y4YeHMs 3BONIONUH. ['eHeThueckne MexaHU3Mbl
HBOJIIOLIMM OHTOT€HE3a U MOSIBJIICHUS HBOJIIOLMOHHBIX HOBIIECTB. ['OMOJIOTMYHbBIE M aHAJIOTUYHbIE OpraHbl. PynnMeHTapHbIe
OpraHbl M aTaBU3Mbl. MOJIEKYJISIPHO-TEHETUYECKHE, OMOXMMUYECKHE M MaTeMAaTUYECKHUE METOJbl M3YUYEHHS 3BOJIIOLHUU.
['omonoruunsie reHbl. COBpeMEHHbIE METO/IbI MOCTPOCHUS (PUITIOTEHETUYECKUX JEPEBHEB.

XPpOMOCOMHBIE MYTallUH U SBOJIOLMSI TEHOMOB.

OO6mme 3akoOHOMEpHOCTH (TpaBuiia) BOOIUH. [Ipunyun cmenvt hynkyuti. HeoOpaTUMOCTh SBONIONWN. A AN TUBHAS
paauanus. HepaBHOMEPHOCTh TEMIIOB 3BOJIFOLIMH.

JdeMoHcTpanuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrosep, 3. ['ekkensb.



Tabmuupl u cxembl: «DuUOreHETHUECKUN P JIOMIAIN», «APXEONTEPUKC», «3BEpo3yObie sAEepb», «Crerouedanb,
«Punno¢pute», «CeMeHHbIE NMAaNOpPOTHUKW», «buoreorpaduueckue 30HBI 3eMiuan», «/peild) KOHTHHEHTOBY», «PeauKTB»,
«HauvanpHbple cTaguy 3MOPHOHATBHOIO PA3BUTHS MO3BOHOUYHBIX JKUBOTHBIX», «I'OMOJIOTMYHBIE W aHAJOTUYHBIE OpraHbD»,
«PynuMeHTb», «ATaBU3MB», «XPOMOCOMHBICE HAOOpHI UENOBEKAa W INUMIIaH3e», «[J1aBHbIE HaAMpaBJICHHS SBOIIOLUNY,
«O0111e 3aKOHOMEPHOCTH 3BOITIOLIUI.

OO6opynoBaHue: KOJUIEKIMH, TepOdapuu, MYJSDKH HCKOMAEMbIX OCTATKOB OPraHU3MOB, MYJSDKM TOMOJIOTHYHBIX,
AQHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJUIEKIINNA HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BUTHE )KU3HU Ha 3emJie

HayuHnble rumore3bl MpOUCXOXACHUS XKU3HM Ha 3emie. AOuoreHes W maHcrnepMmus. /loHaydHble NpencTaBiIeHUs O
3apOKJACHUM KU3HMU (KpealuoHu3M). ['MmoTe3a mOoCTOSSHHOTO CaMO3apOXKACHUS KU3HU U €€ ompoBepkeHue omnbitamu .
Penu, JI. Cnnannannanm, JI. [Tactepa. [IponcxoxxaeHue sKU3HU U aCTPOOUOIOTHS.

OcHOBHBIE 3Tanbl HeopraHudeckoil sBomtonuu. [lmanerapHas (reojlormyeckasl) BOIOLUS. XUMHUYECKas 3BOJIIOLIMS.
AOHOTreHHBI CUHTE3 OPTaHMYECKUX BellecTB U3 Heopranmdeckux. OnbiT C. Mumiepa u I'. FOpu. O6pazoBaHue noaimMepoB
u3 moHomepoB. KoarepBarHas runore3a A. M. Onapuna, runore3a nepsudyHoro OymboHa [[x. XomjeitHa, reHeTUyYecKas
runore3a . Ménnepa. PuGosumer (T. Uek) um runoresza «vupa PHK» V. T'mnGepra. ®@opmmpoBanue meMOpaH u
BO3HUKHOBEHHUE MPOTOKJIETKH.

Uctopusa 3emimm m metonbl €€ m3ydeHus. lickomaemple OpraHMYeCKHME OCTAaTKH. ['€0XpOHOJOrms u €€ METOHBI.
OTtHOcuTeNbHAS U a0CONMIOTHASI T€OXPOHOJIOTHA. ['€0XpOHOIOrUecKast IKaja: 30Hbl, 3PbI, IEPUObI, FTTOXH.

HauanbHble 3Tanbl opraHndeckoi sBoitouud. [losiBIEHHE M 3BOJIOLUS MEPBBIX KJIETOK. DBOJIOLUS METa0O0JIU3Ma.
Bo3nukHOoBeHHe nepBbix skocucteM. CoBpeMEHHble MUKPOOHBIE OMOIUIEHKM KaK aHAJOr MEpPBbIX Ha 3eMiie COOOIIECTB.
CrpomaronuTtsl. [IpokapruoTsl 1 3yKapHOTHI.

[Ipoucxoxnenue H3ykapuoT (cMMOMOreHe3). OBOJIOUMOHHOE MPOUCXOXKJeHHe BupycoB. Ilpoucxoxaenue
MHOT'OKJIETOYHBIX OPraHU3MOB. BO3ZHMKHOBEHME OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tambl IBOJIIOIUHU BhICIIMX pacTeHuil. OCHOBHBIE apoMopdo3bl pacTeHuil. Bweixom pacreHuil Ha cCymry.
[TosiBneHnE CIOPOBBIX PACTEHUN U 3aBOeBaHUE UMHU cymiu. CemeHHble pacTeHus. [I[poncxoxneHne IBETKOBBIX PACTEHUI.



OcHOBHBIE 3Tallbl 3BOJIIOIUH KUBOTHOTO Mupa. OcHOBHBIE apoMopd03bl KUBOTHBIX. Benpackas dayna. KemOpuiickuii
B3PBIB — TOSIBJICHHE COBPEMEHHBIX THUIIOB. llepBble XOpJ0BbIE KUBOTHBIC. JKHU3HBb B BOJE. DBOJIONMS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentunuii. [Iporcxoxaenne miuekonuTaronmx U nrui. [IpuHnun kimoueBoro apomopdosa.
OcBoeHune 6ecrio3BOHOYHBIMU U TO3BOHOYHBIMH >KUBOTHBIMU CYIIIU.

Pa3BuTue xu3HM Ha 3emiie MO 3paM M MEpUoJaM: apXxeil, MpoTepo30l, Maneo30il, Me3030i, KaitHO30i. OOIIas
XapakTepUCTHKa KIMMara W TE€OJIOTMYEeCKUX mnpoueccoB. [losgBiaeHne ©W  pacuBET XapaKTEPHBIX OPraHU3MOB.
YrieoOpazoBaHue: €ro ycJIOBUs U BIUSHUE HAa Ta30BbIN COCTaB aTMOC(EPHI.

MaccoBble BBIMUPaHUS — 3KOJOTHYECKUE KPU3UCHI Npouuioro. [IpuumHBI U CAEACTBUA MACCOBBIX BBIMHUPAHUM.
CoBpeMeHHBIH KOJIOTMYECKUi Kpu3uc, ero ocooeHHocTH. [Ipobiiema coxpanenus OnopasHooOpaszus Ha 3emiie.

CoBpeMeHHas cucteMa opranuueckoro mupa. [IpuHinume! kinaccudukanuu opraHu3MoB. OCHOBHbBIE CHCTEMAaTHUYECKUE
rPYNIbI OPraHU3MOB.

JlemoHCcTpanumn

[Toptpetsr: @. Penu, JI. Cnannanuanu, JI. Ilacrep, M. . Meunukos, A. . Onapun, Jx. Xonneun, I'. Ménnep, C.
Munep, I'. FOpu.

Tabmuubr u cxemsl: «Cxema onbita @. Penny», «Cxema ombita JI. TlacTepa mo mM3ydeHUI0 caMO3apOKIEHUS KU3HI,
«Cxewma onbita C. Munnepa, I'. FOpu», «9Tanbsl HeopraHM4ecKkou 3BoIIOIUN», «I eoxpoHonornueckas mkanay, «HavanbHbie
ATalbl OPraHUYeCcKoi 3BoNONUNY, «CxeMa o0pa3oBaHUsl FYKApUOT MyTEM cuMOUoreHeszay», «CucrteMa >KUBOW MPUPOIBD,
«Ctpoenue Bupyca», «Apomopdosbl pacteHuit», «Punnodurtb», «OTHOKIETOYHBIE BOIOPOCTH», «MHOTOKIETOUYHbBIE
BoJOpociny, «Mxuy», «llanoporHukn», «l'onocemeHHble pacTeHus», «OpraHbl [BETKOBBIX pacTeHHi», «Cxema pa3BUTHUS
KUBOTHOTO MuUpa», «Apomopdo3bl KUBOTHBIXY», «lIpocreitmme», «Kumeunomnonoctusiey», «llnockue depBumy,
«Unenucronoruey, «PoiOb», «3eMHOBOHBICY, «IIpecMbikatomuecsy, «IItuipyy, «Mnekonuraronmey, «Pa3BUTHe XU3HA B
apXeucKou spey, «Pa3BUTHE KU3HU B MPOTEPO3OUCKOMN Ipey», «Pa3BuTHE KU3HU B MAICO30MCKOM 3pe», «Pa3BuTue Ku3HU B
M€3030MCKOM 3pe», «Pa3BuTHE KNU3HU B KAHHO30MCKOI 3pey, «CoBpeMEHHasi CUCTEMA OPTaHUYECKOTO MUPAY.

O6opynoBanue: repOapuu pacTEHUN PA3IUYHBIX OTJIEJIOB, KOJUICKIIMM HACEKOMBIX, BJIAKHBIE MpernapaThl KUBOTHBIX,
PaKOBHHBI MOJUTIOCKOB, KOJUICKIIMM WIJIOKOXKHMX, CKEJIEThI MO3BOHOYHBIX JKMBOTHBIX, Uydesa NTHUL U 3BEPEH, KOJUICKIIMHU
OKAMEHEJIOCTEM, OJIE3HBIX UCKOMAEMBIX, MYJISIKHA OPraHUYE€CKUX OCTATKOB OPTraHU3MOB.



BuprtyaabHas 1abopaTtopHas padora «MonenupoBanue onbiToB Mumiepa—tOpu no u3yueHuo abMOreHHOro CUHTe3a
OpPraHUYECKUX COEAMHEHUN B IEPBUYHOMN aTMOC(epe.

JlaboparopHasi pabora «/3yyeHue u onucaHue UCKOMAEMbIX OCTATKOB IPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «3yueHne ocoOeHHOCTEN CTPOCHUS PACTEHUN Pa3HBIX OTAEIOBY.

IIpakTuyeckas padora «3yueHne ocoOEHHOCTENM CTPOCHUS TO3BOHOYHBIX dKUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ0BeKa — AaHTPOIOTeHe3

Paznensl u 3anaun aHTPONOIOTHH. METOIBI aHTPOTIOJIOTHH.

CranoBieHue MPEACTABICHAN O MTPOUCXOKICHUH YelloBeKa. Penmrno3nsie Bo33peHns. COBpEMEHHbBIE HAYYHBIE TEOPHH.

CX0ZICTBO 4enoBeKa ¢ KUBOTHBIMH. CHUCTEMATUYECKOE MOJIOKEHHE ueiaoBeka. CBUAETENBCTBA CXOACTBA YEJIOBEKA C
KUBOTHBIMH:  CPAaBHHUTEJIbHO-MOP(OJIOrHUecKre, dSMOpUONOrHYecKrue, (HU3HO0I0ro-OMOXUMHUUECKHE, TOBEJCHUECKHUE.
OTnnyus yenoBeKa OT KUBOTHBIX. [[pAMOX0KIEHNE U KOMIUIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BuTHE rOJIOBHOTO MO3ra U
BTOPOW CUTHAJILHOW CHCTEMBI.

JBrxymue cuibl ((pakTopbl) aHTpOINOreHe3a: OMOJOTHYecKHe, colHalbHble. COOTHOIIEHHE OHOJOTMYECKHX H
COLIMAJIbHBIX (JAaKTOPOB B AaHTPOIIOT€HE3E.

OcHoBHBIE CcTauK aHTpornoreHe3a. PanHue yenoBexkooOpa3Hble 00€3bsiHbl (IPOKOHCYIBI) U paHHUE MOHTUJIBI — O0IIHe
MPEAKU YeJIOBEKOOOPa3HbIX 00€3bsH W JIOJEH. ABCTpPaJIONUTEKN — JBYHOTHE MpeAKW drofeil. YenoBek ymelnbli, nepBbie
W3rOTOBJICHHUST OpyIuid Tpyaa. YenoBek NpsMOXOASIIMA M TEpBbIM BbIXOA Jroaed 3a mnpenensl Adpuku. YenoBek
reienb0eprekuii — o0l MpeoK HEeaHIePTAIbCKOTO YeJIOBEKa M 4YeJOBEeKa pasyMHOro. YeroBeK HeaHAEPTaTIbCKUM Kak
BHJI JIFOEN XOJOAHOrO KiuMara. YeaoBek pasyMHBIM COBPEMEHHOI'O THIIA, JEHUCOBCKUU YEJIOBEK, OCBOCHUE KOHTHUHEHTOB
3a penenamu Adpuku. [laneorenerrka v najgeoreHOMuKa.

DBOJIOLMST COBPEMEHHOTO uejoBeka. EcTecTBeHHBIM OTOOpP B MOMYJSUMAX 4eloBeka. MyTallMOHHBINA MpoIecc U
nonmumop¢usm. [lonynsiuuoHHbIe BOMHBI, Ipeiid reHoB, Murpamus u «d3(Pp@PexT ocHoBaTes» B MOMYJSIIUAX COBPEMEHHOTO
YEJI0BEKA.

Yenoseueckue pacel. llonstue o pace. bosblmime pacel: eBporneonjHas (eBpasuiickas), aBCTpalO-HErPOUIHAsS
(’xBaTOpUaIbHAS ), MOHTOJIOMIHAS (a3MaTCKO-aMepUKaHCKas ). Bpemsi u myTu paccesieHus 4ejloBeKka Mo miaHeTe. EnMHCTBO



yenoBeyeckux pac. Hayunas HecocrosTenbHOCTh pacu3Mma. IIpucnocoOJeHHOCTh uenoBeKa K pa3HbIM  YCIOBUSIM
OKpy>Karole cpenpl. Bnusinue reorpadudeckoii cpensl u Apeida reHoB Ha MOPGOJIOTHIO U (PU3HOIOTHIO YeTIOBEKa.

MexXIucuuIuIMHapHble METOJbI B (PU3MYECKOl (OMOTOTHYECKON) aHTPOIOJOTHHU. DBOJIOIUOHHAS AHTPOIOJIOTUA U
[AJICOAHTPOIIOJIOTUS YEJIOBEYECKUX MONYJALMA. broconuanbHble HCCIENOBaHUSA IPUPOIBI 4YenoBeka. McecnenoBaHue
KOABOJIIOLIMU OMOJIOTMYECKOI0 U COLMAIIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

IToptpetsr: Y. lapsun, JI. Jluku, 5. 4. Pornacknii, M. M. I'epacumos.

Tabnuiel u cxembl: «MeToIbl aHTPOMOJIOTUMY, «I'0JTOBHON MO3T YenoBekay, «HemoBekooOpasHbie 00e3bsiHbY, « CKeleT
YeJIOBEKa U CKEJIET IHMMIAaH3e», «PyIMMEHTHl U aTaBU3MbD», «JIBHXKYyIIHE CHIBI aHTPOIIOI€HE3a», «IBOJIOLHOHHOE JAPEBO
4eJIoBeKa», «ABCTpasionuTek», «YemoBek  ymenblii», «UenoBek — NpAMOXonAmui», <« l€HHMCOBCKMH  YEIOBEK»
«Heannepranpup», «KpoManboHIBDY, «lIpeakn yenoBekay, «ITamnbl 3BOIOIUN YEIOBEKA», «Pachl 4elIoBeKay.

OOopynoBanue: MyJSKA OKAMEHEJIOCTEH, NPEIMETOB MaTEpHAIbHOM KYJIbTYpbl IPENKOB YEJIOBEKa, PENpOAYKIIHU
(boTtorpadum) kapTuH ¢ MUGPOJIOTHYECCKUMU U OUOICHCKUMU CIOKETaMU MPOUCXOXKICHUS YelioBeKa, (hoTorpaguu HaxoJa0K
HCKOIIAEMBIX OCTaTKOB YEJIOBEKA, CKEJIET YEJIOBEKa, MOJEIb Yepella YeJIOBEKa U Yeperna IUMITaH3e, MOJIEIb KUCTH YEI0BeKa
Y KMCTH LIMMIIaH3€, MOJEIIM TOpCa IIPEAKOB YEJI0BEKa.

JlaboparopHasi pabora «/3yyeHue ocoOEHHOCTE CTPOCHUS CKEJIETa YETOBEKA, CBSI3aHHBIX C MIPSIMOXO0KICHUEM.

IIpakTnueckast padora «/3yueHne 3KOJIOrMYECKUX aIaNTalui YETOBEKA.

Tema 6. JKkoJI0rMsA — HAYKA 0 B3AUMOOTHOLICHHUAX OPraHU3MOB M HA/IOPraHU3MEHHBIX CHCTEM € OKPY/KAKIIEH
cpenou

3apokeHne U pa3BUTHe dKojoruu B Tpynax A. I'ymbonsara, K. @. Pynee, H. A. CesepiioBa, 2. ['ekkens, A. Tencnu,
B. H. CykauéBa. Pa3neinsl u 3amaun 3kosioruu. CBs3b DKOJIOTUU C APYTUMHU HAYKAMH.

Meronsl skonoruu. [loneBbie HaOmOAEHUS. ODKCHEPUMEHTHI B OKOJOTHMU: TMPUPOJAHBIE U JTAOOpPATOpPHBIE.
MopenvpoBaHue B 9KOJIOTHH. MOHUTOPUHT OKPYKAIOIIEH CPEebl: JTOKATBHBIN, PETUOHATBHBIA U TJI00ATHHBIN.

3HAUYEHHE IKOJOTUYECKUX 3HAHUU I YEJIOBEKA. JKOJOTHYECKOE MUPOBO33PEHUE KAK OCHOBA CBA3EH YEJIOBEYECTBA C
npuponoi. PopMUPOBAHUE DKOJIOTUUECKON KYJIBTYPhI U 3KOJIOTMYECKOU IPaMOTHOCTH HACEJICHUS.

JdeMoHcTpanuu



[Toptpetsi: A. I'ymGonbar, K. ®@. Pynse, H. A. CeBepuios, O. ['ekkenb, A. Tercnu, B. H. Cykaués.

Tabnuiel v cxembl: «Pa3nensl skosorun», «MeToibl FK0I0run», «CxeMa MOHUTOPUHTA OKPY>KAIOIEeH Cpeibl».

JlaboparopHasi padora «/3yuyeHue MET0/10B IKOJIOTUUECKUX UCCIIEIOBAHUI.

Tema 7. Opranusmsl u cpeaa 00MTAHUA

DkoJsioruyeckue pakTopbl U 3aKOHOMEPHOCTH X AeicTBuA. Kiaccudukanus skonornyeckux GakTopoB: aOMOTHYECKUE,
OnoTuyeckue, aHTpororeHHnie. OOIIMe 3aKOHOMEPHOCTH JEHCTBUS dKoJormdeckux QakropoB. IIpaBuno munumyma (K.
[npenrens, FO. JInbux). TonepaHTHOCTb. DBpUOUOHTHBIE U CTEHOOMOHTHBIE OPTAHU3MBI.

Abunotnueckue Qakropbl. CBET Kak 3KoJOrudeckuil Qakrop. JlelicTBHE pa3HBIX YYAaCTKOB COJHEYHOI'O CHEKTpa Ha
OpraHu3Mbl. OJKOJIOTMYECKHE TpPyNIbl PAaCTEHHH M >KMBOTHBIX II0 OTHOLIEHMIO K cBeTy. CHrHaiabHas poJib CBETa.
doTonepruoausM.

Temneparypa kak »sKonorudyeckuid ¢akrop. JleiicTBue temmneparypsl Ha OpraHusmbl. [loiiKuimoTepMHbIE H
TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skojornyeckuil ¢akrop. IlpucnocoOiieHus pacTeHHid K MOIAEpKAaHUI0 BOJHOIO OajaHca.
Knaccudukanus pacreHuit 1o OTHOIIEHHUIO K BoJie. [IpucnocobieHus >KMBOTHBIX K U3MEHEHUIO BOJHOIO PEeXUMa.

Cpenbl  oOWTaHHS  OpPraHM3MOB: BOJHAs, HA3€MHO-BO3JYyIIHAas, T[OYBEHHas, TIJIyOMHHas IOJIOYBEHHAas,
BHYTpUOpraHu3MeHHas. PU3NKO-XUMUYECKHE OCOOEHHOCTH cpei oOuTaHusi opranu3moB. [IpucnocoOieHus OpraHu3sMoB K
’KU3HU B PA3HbBIX CpEIax.

buonoruueckue putmbl. BHemHue u BHyTpeHHUE pUTMbL. CyTOYHBIE U TOAMYHBIE PUTMBI. [IprcnocoOIeHHOCTH
OpPraHU3MOB K CE30HHBIM U3MEHEHUSM yCIIOBUU KU3HH.

XKuznennsie Gopmbl opranusmoB. [lonsitue o kuzHeHHOU ¢dopme. JKusHeHHBIE (QOPMBI pacTeHUU: JepeBbs,
KyCTapHUKH, KYCTapHUYKH, MHOTOJETHHE TpaBbl, OJHOJETHHE TpaBbl. JKu3HeHHbIE (HOPMBI KUBOTHBIX: THIPOOUOHTHI,
re0OMOHTHI, a9POOUOHTHI. OCOOEHHOCTH CTPOCHMS U 00pasa KU3HHU.

buotnueckue ¢akropsl. Bumbl 6MOoTHYECKUX B3aUMOJCUCTBUI: KOHKYPEHIIUS, XUIIIHUYECTBO, CUMONO3 U €ro (POPMHI.
[TapasuTu3Mm, Koomepaiusi, MyTyajlu3M, KOMMEHCATU3M (KBapTUPAHTCTBO, HaxJeOHHuecTBO). Herpoduueckue
B3auMO/IeUCTBUS (Tonmmueckue, popruueckue, padpudeckue). 3HaueHUEe OMOTUYECKUX B3aUMOJEHCTBUM /IJis CYIIECTBOBAHUS
OpraHu3MOB B cpefie oOuTanus. [IpuHIMI KOHKYPEHTHOTO UCKITIOYEHUS.



JdeMoHCcTpanuu

Tabmumpl 1 cxembl: «OKonorudeckue (GakTopbn», «CBETOBOM CHEKTP», «IKOJOTHUECKHE TPYMIMbl >KUBOTHBIX II0
OTHOLIEHUIO K CBETY», «TEIIOKpOBHBIE >KUBOTHBIEY», «XOJOAHOKPOBHBIE >KHBOTHBIE», «DHU3MOJOTMYECKUE aJanTallH
KUBOTHBIX», «Cpenbl 00UTaHMsI OpraHu3MOBY, «buonornyeckue putMbly, « KusHeHHbie GOpMbl pacTeHUN», « KU3HEHHbIE
(GOpMBI KUBOTHBIX», «JKOCHCTEMa HIMPOKOJIMCTBEHHOTO Jiecay, «IDKOCHUCTEMa XBOMHOTO Jeca», «llemu nuTaHusy,
«XumnanuectBoy, «I[lapazutuzm», «Konkypenius», «Cumounosy», «KommeHcanmzmy.

O6opynoBanue: repOapuu pacTeHUd W >KUBOTHBIX, MPUCIOCOOJIEHHBIX K BIUSHUIO PA3IUYHBIX SKOJOTUYECKUX
(akTopoB, repbapuu CBETOMIOOMBBIX, TEHEIIOOMBBHIX U TEHEBBIHOCIWBBIX PACTEHUM, CBETOJIOOWBBIC, TEHEIIOOUBLIE U
TEHEBBIHOCJIMBBIE KOMHATHBIE pAcTeHHs, repOapuu M KOJUICKUMU TEIUIONIOOUBBIX, 3UMOCTOMKHX, MOPO30yCTOMYMBBIX
pacTeHUi, yyyena NTULl U 3Bepel, repOdapuu pacTeHuil, OTHOCSAIIMXCS K TUrpoduram, kcepoduram, Me3outaM, KOMHATHBIE
pacTeHusi AaHHBIX TPYMI, KOJUIEKUMU MUBOTHBIX, OOMTAIOIIMX B pPa3HbIX Cpelax, repdapuM M KOJUIEKIIMM pPAacTEHUU U
KUBOTHBIX, 00JIaJAIOIIMX YEPTAMH MPUCIIOCOOIEHHOCTH K CE30HHBIM U3MEHEHUSIM YCIOBHUM KU3HU, repOapru U KOJUIEKIUN
pacTEeHUN U >KMUBOTHBIX PA3IUYHBIX KU3HEHHBIX (DOPM, KOJUIEKLUHU >KUBOTHBIX, YUACTBYIOUIUMX B PA3JIMYHBIX OMOTHUYECKHX
B3aUMOJECHUCTBUSIX.

JlabopaTropHasi pa6ora «BrisiBlieHHe TPUCTIOCOOICHHUI OPTaHU3MOB K BIIMSIHUIO CBETAY.

JlaboparopHasi pab6oTa «BplsiBlieHHE TPUCTIOCOOIEHUI OPraHU3MOB K BIUSIHUIO TEMIEPATYPhD».

JlaGopaTopHasi padboTa « AHATOMHYECKHE OCOOCHHOCTH PACTEHUMN M3 Pa3HBIX MECT OOUTAHUSY.

Tema 8. Ixos10rvsi BUA0OB M NOMYJISAUI

DKOJIOTMYECKHE XapaKTepUCTUKU nomyssuun. [lomymsius kak 6uonorudeckas cucreMa. Posib HEOTHOPOAHOCTH CPEBL,
¢buzndeckux O0apbepoB U OCOOCHHOCTEHW OHMOJOTMU BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYPHI TOIYJISIIHI.
OcHOBHBIE TIOKA3aTeNU MOMYJISALMHA: YUCIEHHOCTh, IIIOTHOCTh, BO3PACTHASI U MOJIOBasi CTPYKTYpa, POKIAEMOCTh, IPUPOCT,
TEMII POCTa, CMEPTHOCTb, MUTPALIHSI.

Dxosioruyeckas CTpykrypa nonyisanuu. OUeHKa YUCIECHHOCTH MOnyssinuu. /[uHaMmuka Mmomymisiuud U €€ peryJisinus.
buoTtnueckuii nmoTeHuHMan nonyyisinud. MoaenrupoBaHue AMHAMUKU NOMyJsanuu. KpuBble pocTa YHMCIEHHOCTH TMOMYJISIIUU.
KpuBble BbDKHMBaHUSA. Perymnsius 4MCI€HHOCTH MOMYJISALMI: posib (PAKTOPOB, 3aBUCSAIIMX W HE 3aBUCALIUX OT IUJIOTHOCTH.
DkoJyiornueckue crpareruu BuaoB (- u K-crparerun).



[Tonsatue 00 3KojOrMYecKOM HuIIe BHaa. MectooOuTaHue. MHoOromepHass Mojelb dKojiorudeckod Humu k.M.
XartunHcOHa. Pa3Mepsl skosornueckor HUIM. lloTeHnmanpHas u peain30BaHHas HULIW.

Buj xak cuctema nomnynsuuid. Apeanbl BU0B. BUabl U UX KU3HEHHBIE CTPATETHU. JKOJIOTUUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTHU MOBEJCHUS U MUTPAIIUI )KUBOTHBIX. BUOJIOTHYECKHE NHBA3UU YY>KEPOIHBIX BUJIOB.

JdeMoHCcTpanuu

[Toptper: dx. M. XaTuynHCOH.

Tabnuipl U cXeMbl: «IDKOJOTHUECKUE XapaKTEPUCTUKU MTOMyJsaun», «IIpocTpaHCTBEHHAs] CTPYKTypa MOMYJISIIHN,
«Bo3pacTHble mUpaMuIbl MOMYIAMUN», «CKOPOCTh 3aCEIICHUSI MOBEPXHOCTU 3E€MIIM PA3JIMYHBIMU OpraHu3MaMmn», «MoJielb
skonornyeckor Humm Jx. Y. XatunHconay.

O6opynoBaHue: repOapuy pacTeHUM, KOJUICKITUN KUBOTHBIX.

JlaGopaTopHnas padora «IIpucrnoco0sieHus: CEMsIH paCTCHUHN K paCCEIICHUIOY.

Tema 9. IkoJ0russ cO00IECTB. IKOJOTHIYECKHE CUCTEMBI.

CoobmiecTBa opranu3MoB. broreHos u ero cTpykrypa. CBA31 MEXKly OpraHUu3MaMH B OMOIICHO3E.

Dxocucrema kak oTkpbiTas cuctemMa (A. k. Tencnu). DyHKIMOHAIBbHBIC OJOKH OpPraHM3MOB B JKOCHUCTEME:
MPOAYILICHTBI, KOHCYMEHTBI, PEAYyNCeHTHI. Tpoduueckue ypoBHH. Tpodwuueckue Ienmu U ceTh. AOHOTHYECKHe OJIOKH
skocucteMm. [1ouBbI 1 Wbl B 3kOcucTEMaX. KpyroBopoTt BEIECTB M TOTOK SHEPTUU B SKOCUCTEME.

OCHOBHBIE MMOKA3aTeJIM YKOCUCTEMBI. bruoMacca 1 mpoyKius. DKOJIOTHYECKUE MUPAMUIbI UUCEI, OMOMACCHI U DHEPTUH.

Jlunamuka skocucmem. Kamacmpoguueckue nepecmpotiku. @aykmyayuu. HarpaBlieHHbIE 3aKOHOMEPHBIC CMEHBI
coolmecTe — cykneccud. IlepBUYHBIE W BTOPHYHBIC CYKIECCMM M WX NPUYHHBI. AHTPONOTCHHBIC BO3JCHCTBHUS Ha
cykneccuu. KinnmmakcHoe cooOmiecTBo. buopasHooOpasue W MOJHOTa KPYroBOpOTa BEIIECTB — OCHOBA YCTOMYHUBOCTH
COOOIIIECTB.

[IpupoanHbie 3KOCUCTEMBI. DKocucmemvl 03€p U peK. IKocucmemvl Mopel U OKeaHos. IKocucmemvl myHOp, J1ecos,
cmeneti, NyCMblHb.

AHTpOIOTEHHBIE 3KOCHCTEMBI. ATpo3KocucTeMa. ArponeHo3. Paszmuuus Mexay aHTPONOT€HHBIMH M MPUPOIHBIMU
AKOCHUCTEMaMH.



Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. lopoackas ¢dmopa u ¢dayHa. CuHaHTponu3alus
ropoJcKoil GpayHbl. bronoruueckoe u X03HCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUN OPraHU3MOB B SKOCUCTeMaX. Posib kackaonozo s¢gppexma
U BUO0B-20UPUKAMOPOS (KIH0UebiX 6U008) 6 QYHKYuoHUposanuu sxocucmem. llepeHOC ZHEPrUM W BEUIECTB MEXKIY
CMEXKXHBIMH HKOCHCTEMAaMHU. YCTOMYHMBOCTh OPraHU3MOB, MOMYJSIHUA M OSKOCUCTEM B YCJIOBUAX €CTECTBEHHBIX U
AHTPOIIOTCHHBIX BO3JICUCTBUM.

Mexanuzmvl 8030eticmeusi 3a2pA3HEHULl PASHBLIX MUNO0E HA CYOOP2aHUZMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U
IKOCUCMEMHOM — YPOBHAX, OCHOBbl IKOIOSUYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 6o30eticmsusi. Meroaonorus
MOHUTOPHUHIA €CTECTBEHHBIX U AHTPOIIOT€HHBIX 3KOCUCTEM.

JdemoHcTpanuu

[Toptpert: A. JIx. Tencnn.

Tabmuubl 1 cxeMbl: «CTpyKTypa OHOLEHO3a», «DKOCUCTEMA IIMPOKOJIMCTBEHHOIO Jeca», «IKOCHCTEMa XBONHOIO
necay, «DOyHKIIMOHAIbHBIE TPYMIbl OPraHU3MOB B AKOcUcTeMe», «KpyroBopor BemecTB B 3kocucteMey, «llenm nuranus
(macTOuIHasA, JeTpUTHAs)», « IKOJOTHYECKast MUPaMUIa YUCe», « DKoJornyeckas nupamMmuia OuomMacco», « JKoJIorudeckast
nupamuga sHeprum», «OO6pasoBanue Oozoray, «llepBuunas cykueccusi», «BoccTaHoBieHHe Jeca Mocjie MoKapay,
«2JKocucreMa o3epay, «ArpoueHos3», « KpyroBopor BelecTB U MOTOK SHEPTUU B arpoueHo3e», «[Ipumepsl ypooskocuctem.

O6opynoBanue: repOapuu pacTEHUM, KOJJIEKIIMM HACEKOMBIX, YydYesla MTHIl WM 3Beped, repdapuu KyJIbTYpPHBIX H
JUKOPACTYLIUX PACTEHUI, aKBapUYM KaK MOJIEIb IKOCUCTEMBI.

IIpakTuyeckas padora «l3ydyenue u onvucanue ypO03IKOCUCTEMBDY.

JlabopaTopHas padora «/3yueHue pazHooOpa3usi METKUX MOYBEHHBIX YICHUCTOHOTMX B Pa3HBIX 3KOCUCTEMAX).

IKCKypeust «DKCKypCcHsl B TUIIMYHBINA OMOreoneHo3 (B AyopaBy, Oepe3HsIK, eIbHUK, Ha CyXOAOIbHBIN WM TOMMEHHBIN
JyT, 03€p0, OOJIOTO)».

IKCKypcHs «IKCKYPCHS B arpo3KOCUCTEMY (Ha TOJI€ WIIH B TEIUTMYHOE XO3SIIICTBO)».

Tema 10. buocdepa — riodanbHas 3KOCHCTEMA



buocpepa — oOmennanerapHas o0Oojouyka 3eMiid, T/€ CYHIECTBYeT WJIM CYIIECTBOBajla KU3Hb. Pa3Butue
npeacTaBieHnit o ouochepe B Tpynax . 3tocca. Yuenue B. U. Bepranckoro o 6mochepe. O6mactu 6uocdeps! u e€ cocras.
JKuBoe BemecTBo 6mocdepbl U ero GyHKIIUH.

3aKOHOMEpPHOCTH cyliecTBOBaHUs Onocdepsl. OcobeHHOCTH 6rocdephl Kak rio0aibHOM SKOoCUCTEeMbI. JJuHaMHuecKoe
paBHOBecue B onochepe. KpyroBopoTsl BelecTB U OMOT€OXMMHUYECKUE IUKIBI (yriaeposa, a3ota). PATMUYHOCTD sIBICHUMN B
ouocdepe.

3oHanbHOCTE OHOchepnl. Ilonstne o Ouome. OCHOBHBIE OMOMBI CYIIM: TYHJpA, XBOWHBIE Ji€ca, CMEIIAHHBIE W
IIMPOKOJIMCTBEHHBIC JieCa, CTEMH, CAaBaHHbI, IMMYCTBHIHU, TPOMHYECKHUE J€Ca, BBICOKOTOPhA. KinMmar, pacTUTENbHBIA U
KUBOTHBIM MUpP OMOMOB CYIIIH.

CtpykTypa 1 (yHKIHS )KUBBIX CUCTEM, OLIEHKA UX PECYpPCHOTO MOTEHIUaNa U 0uochepHbIX QyHKIIHIMA.

JlemoHCcTpauumn

[Toptpetsr: B. 1. Bepranckuii, J. 3rocc.

Tabmuupr n cxemsl: «l'eochepsr 3emin», «KpyroBopoT azora B mpupoae», «KpyroBopor yriepojia B NpUPOIE»,
«KpyroBopot kucnopoza B mpupozae», «KpyroBopot Bojisl B ipupoae», «OcHOBHBIE OMOMBI cyiny, « KiimMmaTtudeckue mosica
3emnu», «Tynapa», «Taira», «Cmemanubiii Jjec», «lllupoxkomucTBeHHbI jec», «Crenby, «CaBaHHa», «IIycThIHSY,
«Tponmueckuii necy.

O6opynoBaHue: repOapuu pacTEHUNM pa3HbIX OMOMOB, KOJIIEKIIMH >KUBOTHBIX.

Tema 11. YestoBek M OKpyka0MIasi cpeaa

DKoJIOTUUECKHEe KPU3UCHI U MX NpuuuHbL. Bo3jaeiicTBue udenmoBeka Ha Ouochepy. 3arps3HEHUE BO3AYITHOW CpEbl.
Oxpana Bo3ayxa. 3arpsi3HeHHE BOJHOW cpeabl. OxpaHa BOAHBIX pecypcoB. Paspymienne nouBbl. OXpaHa MOYBEHHBIX
pecypcoB. M3meHeHne kimMmara.

AHTpPOIIOTEHHOE BO3JICHCTBUE HA PACTUTENbHBIA M KUBOTHBIM MHp. OXpaHa pPACTUTEIBHOTO W KUBOTHOTO MHpA.
OcHOBHBIC NPHUHIMIBI OXpaHbl Tpupoabl. KpacHele kaurH. Oco6o oxpansemblie npuponnbie Tepputopun (OOIIT).
Boranuyeckue caibl U 300J10TUUECKUE TTAPKH.



OCHOBHBIE TIPHUHIUITBI YCTOMYHUBOTO pPa3BUTHS HYEIOBEUECTBA W MPHPOJBI. PamnmoHanpHOE TPHUPOIOTOIH30BAHUE U
COXpaHEHUEe OWMOJOTHYeCKOro paszHooOpasmst 3emiu. OOmMe 3aKOHOMEPHOCTH TJIOOAIBHBIX 3KOJIOTHUYECKUX KpPHU3UCOB.
OcoOeHHOCTH COBPEMEHHOTO KPU3HUCA U €r0 BEPOSITHBIEC MOCIIEICTBUS.

Pa3BuTrHe METO0B MOHUTOPUHTA PA3BUTHS OMACHBIX TEXHOTEHHBIX Mpo1eccoB. CucmemHbvle Uccie008anus nepexooa K
pecypcocbepezaioueli U KOHKYPEeHmMoCnocoonou suepeemuke. buonocuueckoe paznoobpasue u 6uopecypcol. Hayuonanvhvie
ungopmayuonHvle cucmemsl, obecnewusaowue OOCmMyn K UH@GOpMayuu no COCMOAHUIO OMOENIbHbIX U008 U IKOCUCHEM.

OcHosbl 2K0peaburumayuu dIKocucmem U cnocobvos 6opvowl ¢ buonogpedxicoenusmuy. Pexoncmpykyus mopckux u HazemHbix
9KOCUCTEM.

JdemoHcTpanumn
TaOmumpsl U cxeMbl: «3arps3HeHue atMochepb», «3arpsi3HeHue ruapocepby, «3arpsa3HeHne MouBbly, «llapHUKOBBIA
addexT», «Ocobo oxpaHseMble IPUPOIHBIE TEPPUTOPUNY», «MOAEIH yIPaBIIEMOTO MUPAY.

O6opynoBanue: (ororpaduu oxpaHseMmbIXx pacTeHUM U KUBOTHbIX KpacHoil kHurm Poccuiickoii @eneparuu, Kpachoit
KHUTHY PETUOHA.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 BUOJIOT'MX HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHMS OOYYAIOIIMMHCSA MPOTPaMM CPEIHEro oOIIero
o0Opa30BaHMs: TNYHOCTHBIE, METANIPEAMETHBIE U MTPEIMETHBIE.

B cTpyKkType JTUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MPOrpaMMbl IO OMOJIOTUU BBIAEIIEHBI CIEAYIOIIUE COCTABISIOLINE:
OCO3HaHWE 00YYaIOIMMHUCS POCCUICKON IpakJaHCKOW UAEHTUYHOCTH — FTOTOBHOCTH K CAaMOPAa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOOTPENENCHUIO, Haauyue Momusayuy K 00y4eHuto OUOJIOTHH, YeleHanpagienHoe pa3eumue BHYTPEHHUX YOEeXKICHUN
JMYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEW M MCTOPUYECKHUX TPAAULIMIA pa3BUTUSI OMOJIOTHMUYECKOTrO 3HAHUS, 20MOBHOCMb U
cnocobHocmb  O0YYaIOIIMUXCS PYKOBOJACTBOBATBCS B CBOEH JIEATEIBHOCTU LEHHOCTHO-CMBICIOBBIMH YCTaHOBKaMHU,
MPUCYIIUMU CUCTEME OHOJOTUYECKOTO O0pa3OBaHMs, HAluuue NpasoCO3HAHUS SKOJIOTUYECKON KYIbTYpPbl, CHOCOOHOCMU
cmasumbs UEIIA U CTPOUTD KU3HEHHBIE TIIaHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHS MPOrpPaMMbl M0 OMOJOTUU JOCTUTAIOTCS B €IUHCTBE YUEOHOW M BOCIUTATEIHHOU
NEATEIbBHOCTY B COOTBETCTBUM C TPAJAULMOHHBIMA POCCUMCKHMM COLMOKYJIBTYPHBIMH, HCTOPUYECKMMH M JyXOBHO-
HPABCTBEHHBIMU I[CHHOCTSIMH, NMPUHATHIMA B OOIIECTBE MpaBUJIaMH M HOPMaMU MOBEIEHHUS M CHOCOOCTBYIOT Mpoleccam
CaMOITO3HAHUS, CAMOBOCIIMTAHUS U CAMOPA3BUTHS, PA3BUTHs BHYTPEHHEN NMO3WULMM JINYHOCTH, TATPUOTU3MA U YBAXKEHUS K
3aKOHY U MPaBONOPANIKY, YEJOBEKY TpyJa M CTApUIEMY IOKOJIEHHIO, B3aUMHOIO YBa)KE€HHUS, OEpPEKHOr0 OTHOILIECHUS K
KYJIbTYPHOMY HACJHEOUI0 U TPAAMIMAM MHOTOHAIIMOHAIBHOTO Hapoja Poccuiickont denepannu, OpUpOJIE U OKPYKAIOLIEH
cpene.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUSI yueOHOro npeamera «buosorus» AOKHBI OTpakaTh TOTOBHOCTb U CIIOCOOHOCTD
oOyJarommxcsi PyKOBOACTBOBATHCS CPOPMHUPOBAHHON BHYTPEHHEM TMO3MIIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTALMW, TO3UTUBHBIX BHYTPEHHHX YOEXKIECHHUH, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTAM POCCUHUCKOIrO
oOuiecTBa, paclIUpeHHe XU3HEHHOTO OMbITa M ONbITa JAEATEIHLHOCTH B IMPOLECCE pealu3allii OCHOBHBIX HaIlpaBJICHUIN
BOCIIMTATEIILHOMN JAEATEIBHOCTH, B TOM YUCIIE B YaCTH:



1) rpa:ka1aHCcKOro BOCIIUTAHUS:

c(OPMUPOBAHHOCTh TPAKAAHCKON IMO3UIMU O00YyYaIOIIErocs Kak aKTUBHOTO M OTBETCTBEHHOTO YJIEHA POCCHUICKOTO
00IIeCTBa;

OCO3HaHHME CBOMX KOHCTUTYIITMOHHBIX MPAB U 00S3aHHOCTEN, yBaXKEHUE 3aKOHA U IIPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW ACSATENBHOCTA TPU CO3JAHUU YYEOHBIX MPOEKTOB, PEIICHUU YYEOHBIX H
MO3HABATENbHBIX 33/1a4, BBITIOJHEHUN OMOJIOTUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTBH OMPEAEIATh COOCTBEHHYIO O3UIIHIO IO OTHOLIEHUIO K SIBJIEHUSIM COBPEMEHHOU KU3HU U OOBSICHATH €€;

YMEHHME YYUTHIBATH B CBOUX JCHCTBUSIX HEOOXOJUMOCTh KOHCTPYKTUBHOTO B3aUMOJEHCTBUS JIOJEH C pa3HBIMU
yOeXKIEHUSAMHU, KYJIbTYPHBIMU IIEHHOCTSIMU M COLIUATIBHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHMYECTBY B TIPOIIECCE COBMECTHOTO BBIMIOJIHEHHS] Y4YEOHBIX, IIO3HABATEIBbHBIX W
MCCJIEI0BATENbCKUX 3a/a4, YBAXUTEIBHOIO OTHOIICHHS K MHEHHMIO OMNIIOHEHTOB IMPU OOCYX JAEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM JIEATETbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPAKIAHCKOW WMIECHTUYHOCTH, NMATPUOTU3MA, YBAXKEHHS K CBOEMY HapoJly, YyBCTBa
OTBETCTBEHHOCTHU Tniepesa PoauHOM, ropaocTy 3a CBOM Kpail, CBOO PoJIMHY, CBOM A3bIK M KYJbTYPY, IMIPOLIOE U HACTOSIIEE
MHOTOHAllMOHaJIbHOTrO Hapoaa Poccnu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOAHOMY HACIEIUIO U TNaMITHUKAM MPUPOAbI, JOCTHKEHUsIM Poccuu B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

CIIOCOOHOCTH OIICHWBATh BKJIAJ]] POCCUMCKUX YUYEHBIX B CTAHOBIICHHE M PA3BUTHE OHWOJOTWHU, MOHUMAHUS 3HAYCHUS
OMOJIOTHH B MMO3HAHUM 3aKOHOB IIPUPOBI, B KU3HU YEIOBEKA U COBPEMEHHOIO 00I1IECTBA;

uaeiHas yoexxI€HHOCTb, TOTOBHOCTD K CITY>KEHHIO U 3amuTte OTedyecTBa, OTBETCTBEHHOCTD 3a €ro Cyb0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHMUS;



CIIOCOOHOCTh OLIEHUMBATh CUTYAlLlMIO U MIPUHUMATh OCO3HAHHBIE PEUICHUs, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

OCO3HaHHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyAyIIETo;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POIUTENISIM, CO3JJaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO MPHUHSTHUS LEHHOCTEH
CEMEIHOM )KU3HU B COOTBETCTBUHU C TPAAULMSIMU HapooB Poccuu;

4) 3cTeTH4eCKOTr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO TBOPYECTBA, CIIOPTa, TPY/a,
OOIIIECTBEHHBIX OTHOIICHMIA;

ITOHUMaHUE SYMOLIMOHAJIBHOTO BO3ICHCTBHS JKUBOW ITPUPOJBI U €€ HEHHOCTH;

TOTOBHOCTbh K CAMOBBIPA)XEHHUIO B Pa3HbIX BUJaX UCKYCCTBA, CTPEMIICHUE MPOSIBIATH KAU€CTBAa TBOPUYECKOM IMUHOCTH;

5) puzuyeckoro Bocnutanusi, GopMUPOBAHMS KYJIbTYPHI 310POBbSI M SMOLMOHAJIBHOIO 0JIArONOJIyYHs:

MMOHMMAaHUE U peaau3alus 3J0pOBOro U O€30MacHOro 00pa3a >XKU3HU (310POBOE MUTAHUE, COOIIOICHUE TUTUEHUYECKUX
MpaBuiI U HOPM, COANaHCUPOBAHHBIM PEXUM 3aHATHM M OTAbIXa, peryispHas (u3MYecKas aKTHUBHOCTH), OEpEKHOTO,
OTBETCTBEHHOT'O M KOMIIETEHTHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMY U IICUXUUECKOMY 3/10POBbIO;

NOHMMAHHWE LIEHHOCTH NPaBUJl WHIUBUAYAJIbHOIO M KOJUJICKTUBHOTO O€30MacHOrO IMOBEACHUS B CUTYyalMsX,
YTPOXKAKOUIUX 3I0POBBIO U )KU3HU JHOJEH;

OCO3HaHMUE MOCIEACTBUN U HENPUSITHUS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS alIKOT0JIsl, HAPKOTUKOB, KYpPEHHUS);

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAaHUE IIEHHOCTH MAacTepPCTBa, TPYAOJI00HE;

TOTOBHOCTh K AaKTHUBHOW JI€ATE€IbHOCTH TEXHOJOTHYECKOW M COLMAJIBHOW HamNpaBlI€HHOCTH, CIIOCOOHOCTh
WHULMAPOBATH, INIAHUPOBATH U CAMOCTOSTENLHO BIMOJIHATh TAKYIO N€AT€IbHOCTD;

MHTEpEC K pa3nuyHbIM cepam npodecCruoHaTbHOU IEATeTbHOCTH, YMEHHUE COBEpIIaTh OCO3HAHHBIA BHIOOp OynmyIiei
npodeccuu 1 peann30BbIBaTh COOCTBEHHbBIC )KU3HEHHBIE TUIaHbI,

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSKEHUH BCEH KU3HU;

7) IKOJOrH4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOIICHHUE K MPUPOJI€ KAK UCTOUYHHUKY XKU3HHU Ha 3emile, OCHOBE €€ CyIIECTBOBAHNUS,



HOBBIIIEHUE YPOBHS HSKOJIOIMUYECKON KYJbTYypbl: NPUOOpPETEHHE ONbITa IUIAHUPOBAHMS IMOCTYNKOB M OLEHKU HX
BO3MOKHBIX ITOCIEACTBUAN JJI1 OKPYKAIOIIEH CPEJIbI;

OCO3HaHME riI00aJbHOT0 XapaKTepa SKOJIOTMYECKUX NPOOJIEM U ITyTeW X PEIICHHUS;

CIIOCOOHOCTBh HCIOJIb30BaTh NMPUOOpETAEMbIE MPU HM3YYEHMHM OWOJIOTMH 3HAHUS U YMEHHUS NpU pELICHUU NpoOieMm,
CBSI3aHHBIX C pallMOHAJIBHBIM IPHUPOIOINOIB30BaHUEM (COONIOACHHUE TMpaBW MOBEACHUS B INPHUPOJE, HANPABICHHBIX Ha
COXpPAaHEHUE PABHOBECHUS B AKOCUCTEMAX, OXPaHy BHJIOB, 3KOCUCTEM, OMOCPEpBI);

AKTUBHOE HENPUATHE JCUCTBHM, NPUHOCAIIUX BPEA OKPYXAIOIIEH NPUPOAHOW Cpene, YMEHHE IPOrHO3UPOBATH
HEOIaronpusITHbIE SKOJIOTHYECKUE MTOCIECTBUS MPEAIPUHUMAEMBIX AEHCTBUI U PEIOTBPAILATh UX;

HaJIMYue Pa3BUTOIO HKOJIOTMYECKOIO MBIIUICHUS, DKOJIOTMYECKOW KYJBTYPBI, OIbITA NEATEIBHOCTH 3KOJIOTMYECKOU
HaIIpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATbCA MMHU B IIO3HABATEIBbHOM, KOMMYHUKATUBHOM M COLMAJIBHOM IIPAKTHUKE,
TOTOBHOCTH K YYACTHIO B IPAKTUYECKOMN ACSITEIBHOCTH YKOJIOTHUECKON HAIIPABICHHOCTH;

8) neHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOPMHPOBAHHOCTh MUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAyKU U OOIIECTBEHHOM
MPAKTUKU, OCHOBAHHOI'O Ha IUAJIOre KYJIbTYp, CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPLICHCTBOBAHUE A3BIKOBOW U YUTATEIBCKOU KYJIBTYPBI KaK CPEICTBA B3aUMOJAEHCTBUA MEXKIY JIOAbMU U IIO3HAHUSA
MHpA;

MOHUMaHUE crneluu(puKr OHOJOTUM KaK HayKd, OCO3HAaHMS €€ poiu B (OPMHPOBAHMU PALMOHAIBHOTO HAYyYHOTO
MBIIICHHS], CO3JaHUH LIEIOCTHOTO MPEICTABICHUS 00 OKpY’KaIOIEeM MUPE KaK O €IMHCTBE IPUPO/IbI, YEIOBEKa U 00IECTBa,
B [IO3HAHUU NPUPOAHBIX 3aKOHOMEPHOCTEHN U PEIIeHUH MPOOJIeM COXpaHEHUsI IPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYMMOCTH OMOJIOTMM JJiI COBPEMEHHOW HUBMIIM3AIMU: OOECIEYeHHUs] HOBOTO YpPOBHS pPa3BUTHS
MEJUIIMHBI, CO3JaHIe EPCIEKTUBHBIX OMOTEXHOJIOTHI, CHOCOOHBIX pelIaTh PECYpPCHbIE MPOOJIEMBI pa3BUTHS YEJIOBEUECTBA,
MOMCKa MyTEeH BBIXOJA M3 TIOOATBHBIX AKOJIOTHYECKUX MPOOJIEeM U oOecrnedyeHus mepexojia K yCTOWYMBOMY Pa3BUTHIO,
paloHaIbHOMY HCTIOIB30BAHHUIO MPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HH;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OMOJOTMYECKMX 3HAHWUN B LENSAX MOBBIIICHHUS OOUIEH KyIbTYypbl, €CTECTBEHHO-
Hay4YHOW rPaMOTHOCTH, KaK COCTAaBHOM YacTH (DYHKIIMOHAJILHON IPAMOTHOCTH 00y4aromuxcs, popMupyeMon npu u3y4yeHuu
OnoJorny;



[OHMMaHUE CYIIIHOCTH METOJOB IO3HAHMs, HCIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCHOJIb30BaTh
MOJIy4aeMble 3HAHUS JUIsl aHAJIU3a U OOBSCHEHHUS SIBJICHUI OKPYXKAIOIIEro MUpPa U MPOUCXOAAIINX B HEM U3MEHEHUH, YMEHHE
7enaTh 000CHOBaHHBIC 3aKIIOYCHHSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOUINXCS JaHHBIX C IEJbIO MOyUYEHHUs TOCTOBEPHBIX
BBIBO/JIOB;

CIIOCOOHOCTBh CaMOCTOSITEIBHO MCIIOJIb30BaTh OMOJIOTHUYECKUE 3HAHUSA JJIsl pELIEHHs IPOOJIEM B pealbHbIX KU3HEHHBIX
CUTyalUsX;

OCO3HAHUE ILEHHOCTH HAYYHOW JAEATECIBHOCTH, TOTOBHOCTH OCYLIECTBISATH IIPOCKTHYI0 M HCCIENOBATEIBCKYIO
NEATEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HETPEPHIBHOMY OOPAa30BaHMIO U CaMOOOpPa30BaHUIO, K aKTUBHOMY IOJIYYEHHIO HOBBIX
3HaHUU 110 OMOJIOTUHU B COOTBETCTBHUHU C KMU3HEHHBIMU OTPEOHOCTAMHU.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MeranpeaMeTHbIE pe3yJIbTaThl OCBOEHUSI yueOHOro npeamera «bronorusy BKIIIOUAIOT: 3HAUMMbIE I (DOPMUPOBAHUS
MHPOBO33pEHUSI  O0YYAIOIIUXCS MEXKIUCUUIUIMHAPHBIE (MEXMNpPEIMETHbIE) OOIIeHayYHble TMOHATHS, OTpakarollue
LEJIOCTHOCTh HAyYHOM KapTHHBI MUpa U CHELU(PUKY METOI0B MTO3HAHUS, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO,
SHEprus, sIBJICHUE, MPOIIEeCC, CUCTEMA, HAYUHBIN (DAKT, MPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHsI, UCCIEI0BAHNUE,
HaOJIOJICHUE, UW3MEpEeHue, JKCIEPUMEHT U JpYyrue); YyHUBEpCallbHble Yy4eOHbIE JeHCTBUS  (IIO3HABATEJIbHBIC,
KOMMYHUKAaTUBHBIE, PETYJSITUBHBIE), oOecreuuBamomme (HopMUpOBaHHE (DPYHKIIMOHATILHOM TPAaMOTHOCTH M COLMAJIBHOU
KOMIIETEHIIMM ~ OOYYalOlMXCS;  CIHOCOOHOCTh  OOYy4YaloIIMXCA  HCIONb30BaTh  OCBOEHHBIE  MEKIUCUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHbIE yueOHbIe ACMCTBUS B MO3HABATEIBHON M COLMATIBHOMN MPaKTHKE.

B pesynbrare usyuenus OMOJI0THH HAa YPOBHE CpPEeIHETO 00Iero oopa3oBanus y ooydaromerocs OyayT copMUPOBAHBI
MO3HABATEJIbHbIE YHHUBEPCAJIbHbIE YyueOHble JEWCTBHUS, KOMMYHHUKATUBHbICE YHUBEpCaJbHbIE Yy4eOHbIE JIEHCTBHUS,
pEryJIsTUBHbBIE YHUBEPCAJIbHbBIE YUeOHbIEC JEHCTBUS, COBMECTHAS JEATEIbHOCTD.

MeTtanpeameTHble pe3yabTaThl OCBOEHUS MPOTPaMMbl CPEeTHEr0 OOIIeTr0 00pa30BaHusl JOKHBI OTPAXKaATh:

OBiageHHe YHUBEPCAJIbHBIMU YUeOHbIMHU N03HABATEIbHBIMH JeHCTBUSIMU:



1) 6a3oBbIe JIOTHYECKHE AeiiCTBHSI:

CaMOCTOSITENIbHO (POPMYIIMPOBATH U AKTYaJIU3UPOBATH MIPOOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCIIOJI30BaTh IPU OCBOEGHWM 3HAHUM MPUEMBI JIOTUYECKOTO MBINUICHHs (aHaiM3a, CHUHTE3a, CpPaBHEHMS,
kjaccudukanuu, 000O0IIeHHS), PACKPBIBATH CMBICI OHUOJOTMYECKUX MOHSATHH (BBIACHATh WX XapaKTepHbIE IPU3HAKH,
yYCTaHABJIMBATh CBSA3U C IPYTUMHU MOHSATUSIMH);

ONpENENATh LENU JAESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUU HX JOCTHKEHHS, COOTHOCUTH pE3YyJIbTAThI
JESATENBHOCTH C MTOCTaBICHHBIMU LIEIISIMU;

MCII0JIb30BaTh OMOJIOTUYECKHE MMOHATUA ISl OOBSICHEHUS (PAKTOB U SIBICHUH KUBOU MPUPOJIBI;

CTPOUTH JIOTUYECKHE pacCykAcHUS (MHAYKTHUBHBIC, JCIYKTUBHBIC, IO AaHAJIOTUU), BBISBIATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B PACCMATPUBACMBIX SIBICHUSX, OPMYIUPOBATH BHIBOBI U 3aKITIOUCHHUS;

MPUMEHATh CXEMHO-MOJEINIbHBIE CPEJCTBA MJIsl MPEICTABICHUS CYIIECTBEHHBIX CBS3€d M OTHOIICHHA B M3y4aeMbIX
OMOJIOTUYECKUX OOBEKTax, a TakXke MPOTUBOPEUMI pPAa3HOrO pOJA, BBISBICHHBIX B Pa3JIMYHBIX HH(POPMALIMOHHBIX
HMCTOYHHKAX;

pa3pabaThiBaTh IJIaH pEHICHUS NpoOJeMbl ¢ Y4ETOM aHajinu3a HMMEIOIIUXCS MAaTepuajbHBIX M HEMaTepUaTbHBIX
pecypcoB;

BHOCUTH KOPPEKTUBHI B JAESATEIBHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LIEJSAM, OLIEHUBATH PUCKU MOCIEICTBHMA
NEATEIIBHOCTH;

KOOPJIMHUPOBATH U BBHITIONHATH Pab0OTy B YCIOBUSX PEaTbHOTO, BUPTYAJIHLHOTO 1 KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIILICHUE TTPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIEN0BATEIbCKIE TeliCTBUS:

BJIQJICTh HABBIKAMU YYEOHO-UCCIENOBATENLCKOW M TMPOEKTHOM JeATEIbHOCTH, HABbIKAMHU pa3pelieHus] MpoOeMm,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEJIbHOMY TMOMCKY METOJOB pEUIEHUS MPaKTUYECKUX 3ajay, MPUMEHEHHIO
Pa3JIMYHBIX METOAOB MO3HAHMUS;

MCIIOJIb30BaTh Pa3IMUYHbIE BUJIbI JEATEIBHOCTH IO MOJYYEHHUIO HOBOTO 3HAHUS, €r0 MHTEPIIPETALUU, PpeoOpa3oBaHUIO
Y IPUMEHEHUIO B YUEOHBIX CUTYallUsX, B TOM YUCJIE MPU CO3JaHUU YUYEOHBIX U COLIMATIbHBIX MPOEKTOB;

(bopMHUpPOBATH HAYYHBIN TUI MBIILJIEHUS, BIaJ€Th HAYYHON TEPMUHOJIOTUEHN, KIIOYEBBIMU MOHITUSIMU U METOJIAMU;



CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a7jaul B 00pa30BaTENbHOM IEATENbHOCTH U dKU3HEHHBIX CUTYalUsX;

BBISIBJIATh NTPUYMHHO-CJIEICTBEHHBIE CBA3M M aKTyaJIU3UpPOBATh 3aJady, BBIIIBUTAaTh TMIOTE3Y €€ PELICHUs, HaXOJIUTh
apryMEeHTHI [ I0Ka3aTeNbCTBA CBOMX YTBEPKICHHM, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELLICHHUS;

aHAJIM3UPOBaTh MOJYYECHHbIE B XOJE pPEIICHUs 3aladdl pe3ysbTaTbl, KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTD,
IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHUSX;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

OCYUIECTBJIATH LEJICHANPABICHHBIN TOUCK IEPEHOCA CPEICTB U CIIOCOOOB JEHCTBUS B MPOPECCUOHANBHYIO CPENY;

YMETh IEPEHOCHUTH 3HAHUS B [TIO3HABATENIBHYIO U MTPAKTUYECKYIO 00JIACTH KU3HENEATEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX YYEOHBIX NIPEIMETOB;

BBIIBUTaTh HOBBIE WJEH, IMpeajaratb OpPUTMHAJIbHBIE TOAXOAbI M PpEUIeHMs, CTaBUTh MpoOJeMbl M 3ajaud,
JIOITYCKAIOIIUE AIbTEPHATUBHBIE PEIICHUS.

3) paboTa ¢ uHpopmManmeii:

OpUEHTHUPOBAThCA B PA3JIMYHBIX HCTOYHHUKAX HMHPOpMalMK (TEKCTe Y4YeOHOro mocoOus, HAyYHO-TIOMYJIAPHON
JaUTepaType, OMOJOrMUECKUX CJIOBapsiX U CIPaBOYHUKAX, KOMIBIOTEPHbIX 0azax AaHHbBIX, B VHTepHeTe), aHanM3UpOBaTh
MHGOpMALIMI0O  pa3jMYHBIX BUIAOB U (OpPM MpPENCTaBICHHs, KpPUTUYECKHM OLEHUBaTh €€ JOCTOBEPHOCTh M
HEMPOTUBOPEYNBOCTH;

(dhopMyIHpoBaTh 3aMpPOChl U MPUMEHSATH Pa3IMUYHbIE METOABI MPU TMOUCKE W OoTOOpe Ouojoruueckoil uHdopmainuu,
HEOOXOIMMOM JIJIs1 BBITIOTHEHUS YICOHBIX 3a/1a4;

NpUOOpeTaTh OMBIT MCHOJB30BaHUS MHPOPMAIMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTHM, COBEPIIEHCTBOBATH KYJIbTYpPY
AKTHBHOTO MCIIOJIb30BAaHUSI PA3JINYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTHUMaNIbHYIO (OpMY MpeacTaBieHusi Ouonorudyeckoil mHdopmanuu (cxemsl, rpaduki,
IuarpaMMbl, TaOJUIbI, PUCYHKHU U APYTOE);

UCIIOJIb30BaTh HAyUYHBIM S3bIK B KayecTBE CpeACTBAa Ipu pabore ¢ Ouojormyeckoi HHQOpMAaIMel: MPUMEHSTh
XUMHUYECKUe, (PU3NUecKue U MaTeMaTU4eCcKie 3HaKi U CUMBOJIbI, (hOpMyIibl, aO0OpeBHaTypy, HOMEHKIIATYpy, UCIIOIb30BaTh U
peoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISAIHOCTH;

BJIQJIETh HABBIKAMU PACIO3HABAHMS U 3aIMTHI HH(OPMAIUU, HTHPOPMALIMOHHON 0€30MaCHOCTH TUYHOCTH.



OgiageHne yHMBEPCAJIbHBIMA KOMMYHHUKATHBHBIMH A€l CTBUSIMM:

1) ob1enne:

OCYIIECTBISITh KOMMYHHKAIIMU BO BCEeX c(pepax KM3HU, aKTUBHO y4aCTBOBATh B IUAJIOTE WJIM AUCKYCCHU IO CYIIECTBY
oOcyxxnaemMoil TeMmbl (YMEHME 3aJaBaTh BOIPOCHI, BBICKAa3blBaTh CYXKICHHUS OTHOCUTENIBHO BBIIIOJIHEHUS MpeasiaraeMoin
3aJ1a4yM, yYUThIBATh UHTEPECHI U COITIACOBAHHOCTh MO3ULIMN JPYTUX YYACTHUKOB JUAJIOTA WM TUCKYCCHUM);

pacrno3HaBaThb HEBEpOAJbHbIE CpEJACTBA OOUICHMs, IMOHUMAaThb 3HAYEHHME COLUAIBHBIX 3HAKOB, HPEIIOCHUIOK
BO3HUKHOBEHUSI KOHQIUKTHBIX CUTYAIlHi, yMETh CMST4aTh KOH(PIUKTHI U BECTU NIEPETOBOPHL;

BIIQ/IETh PA3IUYHBIMU CcTIOcO0aMu OOIICHUS M B3aUMOJICHCTBUS, MOHUMAaTh HAMEPEHHS APYTUX IIOJCH, MPOSBISATH
YBa)KUTEIBHOE OTHOIIEHHE K COOECEHUKY U B KOPPEKTHOU opmMe (GOopMYyIUpOBATH CBOU BO3PAKEHMUS;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3pEHUS C UCIIOIb30BAHUEM SI3bIKOBBIX CPEJICTB.

2) cOBMeCTHAs eSITeJbHOCTh:

MOHMMATh M HCIOJh30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHIYAJIbHON PaOOTHI MPH PEUICHHUH OMOIOTHYECKOM
po0JIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh IPUMEHEHHUS IPYIIIOBBIX (POPM B3aMMOJIEUCTBHS MPHU PELICHUU YU4eOHOU 3a1a4u;

BbIOMpATh TEMATUKY M METOJAbl COBMECTHBIX AEHCTBUN € YYETOM OOLIMX MHTEPECOB M BO3MOXHOCTEH Ka)J0ro 4jieHa
KOJUJIEKTUBA;

NPUHUMATH IIEJIM COBMECTHOHN NEATEIHHOCTH, OPTaHU30BBIBATH W KOOPAMHUPOBATH ICHCTBHUS MO €€ JOCTHKCHHIO:
COCTaBIISITh TUIAaH JEHCTBUM, pacmpenessiTh pojid ¢ y4€TOM MHEHUN yYaCTHUKOB, OOCYXKIaTh pPe3ylbTaThl COBMECTHOM
paboTHI;

OLICHMBATh KAayeCTBO CBOEro BKJIaJa M KaXKIOTO0 yYaCTHHKAa KOMaHAbl B OOUIMM pe3ynbTaT MO pa3pabOoTaHHBIM
KpUTEPUSM;

npesiarath HOBbIE TIPOCKTHI, OIICHUBATH UCH C TTO3UIIUN HOBH3HBI, ODUTMHATILHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITh TO3UTHUBHOE CTPATETUYECKOE TIOBEJCHUE B PA3NUYHBIX CHUTYallUsAX, TMPOSIBISITH TBOPYECTBO U
BOOOpaXKeHHUE, OBITh HHUITHATHUBHBIM.

OBiageHne YHMBEPCAJIbHBIMHU PeryJsiTHBHBIMH 1€ CTBUSIMH:

1) camoopranu3anmusi:

MCIOJIb30BaTh OMOIOTHYECKHUE 3HAHUS JUIS BBISIBICHHS MPOOTIEM U UX PEIICHUS B )KU3HEHHBIX M YIEOHBIX CUTYaIUsX;



BBIOMpPATh HA OCHOBE OMOJIOTMUECKUX 3HAHUM 11€JIEBbIE M CMBICJIOBBIE YCTAHOBKU B CBOMX JIEHCTBUSX U MOCTYIKAX IO
OTHOUIEHHIO K )KUBOW MPUPOJIE, CBOEMY 3J0POBBIO U 3JI0POBBIO OKPYKAOIIUX;

CaMOCTOSTEIILHO OCYIIECTBIIATh MMO3HABATEIBHYIO IEATEILHOCTh, BBISBIATH MPOOJEMBI, CTAaBUTh W (OPMYITHUPOBATH
cOoOCTBEHHBIE 3a/1a4u B 00pa30BaATENbHOMN NESITEIbHOCTH U )KU3HEHHBIX CUTYAIIUsX;

CaMOCTOSTENIbHO COCTABJISITH IJIaH PEIICHUs MPOOJIEMbI ¢ YYETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEM
U IPEANIOYTECHUI;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

paciupsATh paMKu y4eOHOTro MpeIMeTa Ha OCHOBE JIMUHBIX PEANOYTCHHUI;

JieaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (DOPMUPOBAHUIO M TMPOSBICHUIO MIMPOKOW HJPYIUIIMM B Pa3HbIX O0JACTIX 3HAHUW, MOCTOSIHHO
MOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBINH YPOBEHbD.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYallMsiIM, BHOCUTb KOPPEKTUBBI B JI€SITEIBHOCThH, OLIEHUBATH COOTBETCTBHUE PE3YyJIbTATOB
LETISIM;

BJIaJICTh HABBIKAMU MTO3HABATEILHON pedIEeKCUU KaK OCO3HAHUS COBEPIIIAEMbIX JICHUCTBUIA U MBICIUTEIIBHBIX MTPOIIECCOB,
UX Pe3yJIbTaTOB U OCHOBAHUM, UCTIOJIb30BATh MPUEMBI pedIICKCUU ISl OLICHKH CUTYaIluHu, BHIOOpA BEPHOTO PEILICHHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MIPUHUMATH PEIICHUS IO UX CHIKEHUIO;

MIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX MPU aHAIIM3€ PE3yJIbTaTOB ACATEIbHOCTH;

3) npuHsATHE Ce0sl U APYTUX:

MIPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTBI JIPYTUX MIPU aHAJIU3€E Pe3yJIbTaTOB ACATEILHOCTH;

MPU3HABATh CBOE MPABO U MPABO IPYTUX HA ONINOKY;

pPa3BUBATh CIIOCOOHOCTH MTOHUMATh MHUP C TTO3UIIMU JPYTOro YeIOBeKa.

IHNPEAMETHBIE PE3YJIBTATHI



[IpenMeTHbIe pe3yibTaThl OCBOEHMS COJIEp)KaHUsl ydyeOHoro mnpeamera «buonorus» Ha yriayOi€HHOM ypoOBHE
OpPUEHTHPOBAHBI Ha obecreueHrue MPoPMILHOTO 00ydeHHs oOydarommxcsi Ononornu. OHU BKITIOYAIOT: CIIEHUPUIECKUE IS
OMOJIOTHH HayYHbIE 3HAHUS, YMEHUS U CTIOCOOBI IEHCTBUI IO OCBOCHHIO, HHTEPIPETAIIMU U IPE0OPa30BaHUIO 3HAHUA, BUIBI
JESITEIbHOCTH IO MOJyYEHUIO HOBBIX 3HAHUM M MX NMPHUMEHEHUIO B Pa3IMYHBIX YUEOHBIX, @ TAKKE B PEaTbHBIX KU3HEHHBIX
cutyanusx. [IpeameTHsie pe3ysbTaThl IPEACTABICHBI 10 TO1aM U3YUYEHUS.

[IpenmMeTHBIE pe3yapTaThl OCBOECHUS yueOHOro npenmMera «buonorus» B 10 knacce n0mKHbI OTpaxaTh:

c(hOpMHUPOBAHHOCTb 3HAHUI O MECTE U POJU OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAyK, B (DOPMUPOBAHUH €CTECTBEHHO-
HAay4YHOM KapTHUHBI MUpa, B MO3HAHWU 3aKOHOB MPHUPOJAbI U PEIICHHH MPOOJIEM palMOHAIBHOTO MPUPOIOIOJIB30BAHUS, O
BKJIJIE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE OMOJIOTUH;

BJIa/ICHUE CHUCTEMOM OMOJIOIMYECKHUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJIAraroliue OHOJIOTMYECKUE TEPMHUHBI U
MOHATUSL (’KU3Hb, KJIETKA, OPraHu3M, METa00JIU3M, TOMEOCTa3, CAMOPETYJISLUs, CAMOBOCIIPOU3BEAECHUE, HACIIEICTBEHHOCTD,
M3MEHYHMBOCTb, POCT U pa3BUTHE), Onosiorndeckue teopuu (kierounass teopust T. llIBanna, M. Illneiinena, P. Bupxosa,
XpPOMOCOMHAasi Teopusi HacieacTBeHHoctu 1. Moprana), yduenus (H. WM. BaBumoBa — o0 ueHTpax MHOroooOpasus Hu
MPOUCXOXKICHUS KYJIbTYpHBIX PAaCTEHUM), 3aKOHBI (€AUHOOOpa3Hs MOTOMKOB MEPBOIO MOKOJIECHUS, PACILEIICHHsI, YACTOThI
raMer, HEe3aBUCUMOro HacienoBaHus I'. Menznens, roMoJOrMuecKux psgoB B HACJIEACTBEHHOM H3MeHunBoctu H. M.
BasunoBa), npuHIUIBI (KOMILIEMEHTAPHOCTH);

BJIaZICHUE OCHOBHBIMM METOJAMH HAy4YHOTO MO3HAHHUSA, HCIOJb3YEMbIX B OHMOJOTMYECKHUX HCCIEHOBAHUSAX MKUBBIX
00BEKTOB (OmMCaHue, U3MEpPEHNEe, HaOII0ICHUE, SKCIIEPUMEHT);

YMEHHUE BBIICIATh CYIIECTBEHHBIE MPU3HAKW: BUPYCOB, KIETOK IPOKAPUOT M DYKApPHOT, OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPraHM3MOB, B TOM 4HUCJIEe OakTepuil, TpUOOB, pacTEHUI, KUBOTHBIX U YEJIOBEKAa, CTPOCHUSI OPraHOB U
CUCTEM OPTaHOB PACTEHMM, )KUBOTHBIX, YEJIOBEKA, MTPOLIECCOB KU3ZHEAEATEIbHOCTH, TPOTEKAIOIINX B OPraHU3Max pacTeHUH,
KUBOTHBIX U YEJIOBEKA, OMOJIOTMYECKHX MPOIIECCOB: OOMEHa BEHIeCTB (MeTabOIM3M), MPEBPAILEHUS SHEPTUU, OpOKEHUS,
aBTOTPO(HOTO U TeTepOTPO(HOTO THUINOB NHUTAHUSA, (POTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meil03a, raMeToreHesa,
AMOpHOreHe3a, MOCTAIMOPHUOHAIBHOTO Pa3BUTHSI, Pa3MHOXKEHUS, WHAMBHUIYAJIbHOTO Pa3BUTHUs OpraHu3Ma (OHTOTEHE3a),
B3aUMOJICUCTBUS T€HOB, T€TEPO3UCA, UCKYCCTBEHHOTO 0TOOPA;



yYMEHHUE YCTAaHABIMBATH B3aMMOCBS3U MEX]Y OpPraHOUJAMU KIETKH U UX (DYHKIMSMHU, CTPOECHUEM KJIIETOK pPa3HBIX
TKaHEeH M uX (PYHKIUSAMH, MKy OPTaHaAMH M CHCTEMaMHU OPTaHOB y PACTEHUH, )KHBOTHBIX M YEJIOBEKA M MX (DYHKIIHSIMH,
MEXy CHCTEMaMH OPTraHOB U WX (QYHKIUSIMH, MEXKIY dTalaMyd 0OMEHa BEIIECTB, dTAallaMy KJIETOYHOTO ITUKJIA U )KU3HEHHBIX
[IUKJIOB OPraHu3MOB, dTanaMu SMOPHUOHAIBLHOTO Pa3BUTHS, T€HOTUIIOM U (EHOTUNOM, (PEHOTHIOM M (haKTOpaMu Cpeibl
OOHUTaHUS;

YMEHUE BBISBISATH OTJIMYUTEIbHBIC TPU3HAKH KUBBIX CUCTEM, B TOM YUCJIE PACTEHUMN, ')KUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIONINE apPTYMEHTHI, OWOJIOTHYECKYI0 TEPMHHOJOTHIO W CHUMBOJHMKY IS
JI0KA3aTelIbCTBA POJICTBA OPTAHU3MOB Pa3HBIX CUCTEMATHICCKUX TPYIIIT,

yMEHHUE pellaTh OWOJIOTMYECKHE 3a7aud, BBIABIATh TNPUYUHHO-CICJCTBEHHBIE CBS3M MEXKIY HCCIEIyEeMbIMU
OMOJIOTUYECKUMH TPOIIECCAMU U SIBICHUSIMU, J€JIaTh BHIBOJIbI U MMPOTHO3bI HA OCHOBAHUU MOJTYYEHHBIX PE3yJIbTATOB;

YMEHHUE BBINOJIHATh JAOOPATOPHBIE W MNPAKTUYECKUE padoOThl, COOMIOAAaTh NpaBWwiIa HpH paboTe ¢ YYEOHBIM H
71a00paTOPHBIM 000PYAOBAHUEM;

YMEHHUE BBIIBUTATh THIOTE3BI, IPOBEPATHh UX IKCICPUMEHTAILHBIMU CPEICTBaMH, (HOPMYIUPYSI IETb UCCIICIOBAHUS,
aHAJIM3UPOBATh MOJYUYCHHBIE PE3YyJIbTAThI U JIETIaTh BHIBOJIBI;

YMEHHE y4acTBOBATh B yUeOHO-HCCIICIOBATEIIBCKON paboTe Mo OMOJIOTHH, SKOJIOTHH U MEAUITUHE, TIPOBOAMMON Ha 0ase
IITKOJTHHBIX HAYYHBIX OOIIECTB, U MyOJWYHO MPEACTABIATH OJYICHHBIC PE3yJIbTaThl HA YYEHUYECKUX KOH(DEPEHITUAX;

YyMEHUE OIICHUBATh JTHUYECKHE AaCHEeKThl COBPEMEHHBIX WCCICIOBAaHUNA B 00JIaCTH OHOJIOTMM W MEIUITUHBI
(KJIOHMpOBaHWE, HWCKYCCTBEHHOE OIUIOJIOTBOPEHHE, HANpPABICHHOE W3MEHEHHE TEeHOMa U CO3/JaHHe TPAHCTEHHBIX
OpraHu3MOB);

YMEHHUE OCYIIECTBIISITH OCO3HAHHBIM BBIOOp Oyaymiedt npodecCHoHANbHONW JAESITeIbHOCTH B 005acTh OWMOJIOTHH,
MEUITNHBI, ONOTEXHOJIOTUH, BETEPUHAPHUH, CEITBCKOTO X031 CTBA, MUIIEBON TPOMBIIINICHHOCTH, YIIIYOJISITh TT0O3HABATCIBHBIH
WHTEpPEC, HaIpaBJICHHBIA Ha OCO3HAHHBIH BBIOOP COOTBETCTBYIOIICH TpodeccMr W TPOAOIKECHUE OHOJOTHYECKOTO
o0pa3oBaHMsI B OPTaHU3AIUAX CPEIHETO MPOGECCHOHAIBHOTO U BBICIIIETO 00pa30BaHMUS.

[IpeameTHBIC pE3yNbTaTHl OCBOCHUS yueOHOTO TpeamMeTa «buonorus» B 11 Kiacce nOMKHBI OTPAKATh:

c(hOpMHPOBAHHOCTH 3HAHWH O MECTE U POJIM OWOJIOTHH B CHCTEME €CTECTBCHHBIX HayK, B JOPMHUPOBAHUN COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, B TIO3HAHUU 3aKOHOB MPUPOJILI M PEIICHUH SKOJOTHUECKHUX MPOOJIeM YeoBeUecTBa, a



TaKkK€ B PEIICHUWU BOMPOCOB PALMOHAIBHOTO MPHUPOAOINOIL30BaHUS, U B (HOPMUPOBAHUM IEHHOCTHOTO OTHOILIEHUS K
MIPUPOJIE, OOIIECTBY, YEIOBEKY, O BKIIAJE POCCUNUCKHX U 3apyOeKHBIX YIEHBIX-OMOIOTOB B Pa3BUTHE OHOJIOTHH,

YMEHHE BIAJETh CHUCTEMOl OHMOJIOTMYECKMX 3HAHUM, KOTOpas BKIIOYACT OMNPEACIICHUS W TMOHUMaHUE CYIIHOCTH
OCHOBOIIOJIATAIOIMIUX OUOJIOTMYECKMX TEPMUHOB M TMOHATHA (BUJA, 3KocHcTeMma, Ouocdepa), OUOIOTHMUECKHUE TEOpUHU
(aBomoniionHas teopusi Y. JlapBuHa, cuHTeTHYeckass Teopus sBojtonnu), yuyenus (A. H. CeeproBa — o myTax u
HarnpaBlieHusX 3Bosoniun, B.M. Bepnanackoro — o Guocdepe), 3akoHbl (reHeTudyeckoro paBHoBecus [[x. Xapau u B.
Baiin6epra, 3apozasimeBoro cxoactsa K. M. bapa), npasuna (Munumyma FO. JInbOuxa, 5K0710ru4ecKo nupaMuabl SHEPTUH ),
runotesbl (runore3a «mupa PHK» V. I'unbeprta);

yMEHHUE BIAJETh OCHOBHBIMU METOJAMH HAy4YHOI'O TMO3HAHUS, UCIOJIb3yeMbIMU B OHOJOTUYECKHX HCCIEAOBAHUSX
KUBBIX OOBEKTOB M DKOCHCTEM (OMHCAHUE, U3MEpPEHHUE, HaOIIOJCHUE, SKCIEPUMEHT), CIOCOOaMHU BBISABJICHHUS W OLICHKU
AHTPOTOTCHHBIX U3MEHEHUN B IPUPOJIE;

YMEHHE BBIICNISITh CYIIECTBEHHBIE MPU3HAKU: BUAOB, OMOTEOIIEHO30B, PKOCUCTEM M OHOC(Ephl, CTAOUIU3UPYIOIIETO,
JBIDKYIIETO U Pa3phIBAIOIIETO €CTECTBEHHOIO0 0TOOpA, ajUIONATPUUYECKOTO U CUMITATPUUECKOTO BUI000pa30BaHMUs, BIUSHUS
JBYDKYIIUX CHJI DBOJIIOIIMM HA T€HO(OH] MOIMYJISIUHU, MPUCITOCOOJIEHHOCTH OPTaHU3MOB K cpejie OOMTaHUs, YepeIOBaAHUS
HaIpaBJICHUI 3BOJIIOLUN, KPYTOBOPOTA BEIIECTB U MMOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHME YCTAHABJIMBATh B3aMMOCBS3M MEXKIY MpoliecCaMy HBOJIONMH, JBWXYIIMMH CHJIaMU aHTPOINOTeHe3a,
KOMIIOHEHTAMHU Pa3JIMUHbIX IKOCUCTEM U MPUCTOCOOJIECHUSIMHU K HUM OPTraHU3MOB;

YMEHUE BBISBISATH OTIWYUTEIbHBIC MPHU3HAKK >KUBBIX CHCTEM, IPUCIOCOOJICHHOCTh BHJIOB K cpele oOuTaHwus,
a0MOTUYECKNX U OMOTHYECKUX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBS3EH OpPraHU3MOB B COOOIIECTBAX, aHTPOIOTCHHBIX
W3MEHEHMH B YKOCUCTEMaX CBOCH MECTHOCTH;

YMEHHE HCIO0JIb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OWOJOTMYECKYI0 TEPMHUHOJIOTHIO W CHUMBOJMKY JUIS
JTI0OKa3aTeIbCTBA POJICTBA OPraHU3MOB PAa3HBIX CHUCTEMATHYECKUX TPYIN, B3aMMOCBSA3M OPTaHU3MOB M CpPEIbl OOWTaHUS,
€AMHCTBA YEJIIOBEYECKUX pac, HEOOXOAMMOCTH COXpPAaHEHUS MHOTO0Opa3usi BUIOB M OKOCHCTEM KaK YCIIOBHUS
COCYIIIECTBOBAHUS IPUPOJIbI U YEIIOBEUECTBA;

YMEHHE pelIaTh OWOJIOTMYECKUE 3aJadyd, BBISBISITE MPUYMHHO-CICACTBEHHBIC CBSI3M MEXKIY HCCIEAYyEMbIMU
OMOJIOTHYECKUMU TTPOIIECCAMU U SIBJICHUSMH, JIeJIaTh BBIBOJIBI U TPOTHO3bI HA OCHOBAHUH TOJIYYEHHBIX PE3yJIbTaTOB;



YMEHHE BBINOJHATH JIA0OpaTOpHBIE M MpakTU4Yeckue padoThl, cOOMOAaTh NpaBUia MpU paboTe C Y4YEOHBIM U
71a00paTOPHBIM 000PYIOBAaHHEM;

YMEHHE BBIIBUTaTh THUIIOTE3bI, MPOBEPATh MX IKCIEPUMEHTATBHBIMU CpEACTBAMH, (GOPMYIUPYS IENb UCCIEIOBAHMUS,
aHAJIM3UPOBATh MOIYUYECHHbIE PE3YJbTAThl U JE1ATh BHIBOJIBI,

YMEHHE y4acTBOBATh B yU€OHO-HUCCIIEI0BATENBCKON paboTe MO OMOJIOTHH, SKOJIOTMH U METUIIMHE, IPOBOIUMOMN Ha Oaze
IIKOJIBHBIX HAYYHBIX OOILECTB, U MyOJINYHO IPEACTABIISTH [IOJIyYEHHBIE PE3YJIbTAaThl HA YUEHUYECKUX KOH(PEPEHIINSAX;

YMEHHE OIICHHBATh THUMOTE3bl U TECOPUU O MPOMCXOKICHUHM >XKU3HU, YEJIOBEKa M YEIOBEYECKHX pac, O MpUUYHHAX,
MOCJIEJICTBUSIX U CIIOCO0aX MPENOTBPAILEHU I100aNbHBIX U3MEHEHUH B Orocdepe;

YMEHHUE OCYILECTBIATh OCO3HAHHBIM BbIOOp Oyaymied NpodecCHOHAIbHOW NEATENbHOCTH B O0sacTu OuoJoruw,
HKOJIOTUHU, IPUPOOIIOIB30BAHNS, MEIULIMHBI, OMOTEXHOJIOTUH, IICUXOJIOTUH, BETEPUHAPUH, CEIBCKOTO X0341CTBA, MUILEBOM
MPOMBINIJICHHOCTH, YIIyOJNATh TO3HABATENIbHBIN HMHTEpEC, HAMpaBICHHBIH Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIECH
npodeccuu U NpoAOKEHUE OMOJIOrMYECKOro 0Opa30BaHUS B OPraHU3ALMAX CPEIHEro MPO(EeCCHOHATBHOTO M BBICHIETO
oOpa3oBaHus.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI pecypenI
1 buonorus kak Hayka 1
2 JKuBble crucTeMbl M UX H3Y4YECHUE
3 buosnorust kietku 0.5
4 XuMHYecKasi OpraHUu3aIus KICTKH 10
5) Crpoenvuie u GyHKIUHU KICTKU 8
6 OOMeH BelecTB U IPeBpalleHUe YSHEPTUHU B 9 1
KJIETKE
7 HacnencrBennas nndopmarnus u 9 05
peanu3anus e€ B KIeTKe
8 JKU3HEeHHBIN UK KIETKU 6 1
9 Ctpoenue u QyHKIIMH OpraHu3MOB 17 1.5
10 Pa3smHoOeHue u pa3BUTHE OPraHU3MOB 8 1.5
11 ['eneTnka — HayKa 0 HacJIE€CTBEHHOCTU U 5 0.5
U3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 ['eneTrka yemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTeTUYECKask OMOIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 3aposkJeHIe U Pa3BUTHE IBOJIIOIMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUU
Mukpo3Botonus 1 €€ pe3yabTaThl 14 2
MaxkposBoitonus U €€ pe3yabTaThbl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 P 8 P 15 15
3emuie
5) [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKOJIoTUsl — HayKa O B3aUMOOTHOIIICHUSX
6 OpPraHW3MOB M HaIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
7 Opranusmsl 1 cpeia 0OUTaHus 1.5
8 DKoJ0TUsl BUJOB U MOIMYJISILIUMA 0.5
DKos0rus coo01IecTB. DKOJIOTHYECKHE
9 H 12 0.5
CHCTEMBI
10 buocdepa — rinobanbHas s3kocucTemMa
11 YenoBek U OKpyxkaromas cpeaa
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgposbie
n/n Tema ypoka Bcero Kontpoaensie — IpaxTiiecikue H3y4eHusi  o0pa3oBaTeJbHbIC
padoThI padoTshI pecypenI
1 buonorus kak KOMIIJIEKCHas HayKa U Kak 1
4acTh COBPEMEHHOI'0 00LIeCTBa
2 JKuBble cucTeMbl U X CBOMCTBA 1
YpoBHEBasi OpraHU3anus KUBBIX CUCTEM
4 HcTtopust OTKPBITUS U U3YyYEHUSI KIICTKH. 1
Knerounas Teopus
Metoasl MOJNEKYJIIPHOM U KJIETOYHON
ouonoruu. [Ipaktuyeckas padora
5 «M3y4yeHne MeTo10B KJIIETOYHOH OUOJIOTHH 1 05
(xpomarorpadus, snexrpodopes, '
TuddepeHMaIbHOe HEHTPU(YTUPOBaHHUE,
ITLIP)»
6 XHUMHUYECKUHN COCTAB KIIETKH 1
7 MuHepalibHbI€ BEIlECTBA KJIETKH, UX 1
Ouosoruyeckas poib
Opranuyeckue BelecTBa KIeTKH — OEJIKH.
8 JlaGopatopHas pabota «OOHapyxeHue 1 05
0EJIKOB ¢ TOMOIIBIO0 KaUeCTBEHHBIX '
peaxkuuii»
9 CgoiicTBa, K1accupukanys U QyHKIUN 1

OEJIKOB




OpI‘aHI/I‘IeCKI/Ie BCIICCTBA KIICTKHU —

10
YTJIEBOBI

11 Opranuyeckue BelecTBa KIETKH —

JIUTIAJTBI
Hyxneunoseie kucnotsl. JIHK u PHK.

12 JlaGoparopHas pabota «MccnenoBanue 05
HYKJICMHOBBIX KUCIIOT, BBIJICICHHBIX U3
KJIETOK Pa3JIMYHBIX OPTaHU3MOB)

13 Crtpoenue u ¢pyukiuu ATO. [Ipyrue
nykieozunrpudocdarer (HTD)

14 CexBennpoBanue [JHK. Merozs
TeHOMHKH, TPAHCKPUIITOMUKH, TIPOTEOMHKH

15 MeTtobl CTPYKTYPHOIM OHONIOTHH

16 Tunel knetok. [Ipokapuorndeckas kierka
CtpoeHune 3yKapuOTHUYECKON KIIETKH.

17 [IpakTuueckas pabora «M3yueHue cBONCTB 0.5
KJIETOYHOU MEMOpaHbI»

18 IToBepXHOCTHBII anmapar KJIETKH
OnHOMeMOpaHHbIE OPraHOM bl KIETKH.

19 [IpakTuueckas pabora «M3yueHnune 05
JIBYDKEHUS [IUTOIIIa3Mbl B PAaCTUTEIbHBIX
KJIETKax»

[ToyaBTOHOMHBIE OPTaHOHU/IBI KIIETKH:

20 MUTOXOHJIpHH, T1acTubl. JlabopaTopHas 05
pabota «VccnenoBanue mia3Monnsa u '
JIeTIIa3MOJIN3a B PACTUTENIBHBIX KIETKAX)

21 HemeMOpanHble opraHOU bl KIIETKH

22 Crpoenue u GyHKIUH 7pa




23

CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK
aykapuort. JlabopaTopHas pabora
«M3y4eHune cTpoeHuHsI KIIETOK Pa3InIHbIX
OpPTraHUu3MOB»

0.5

24

25

26

ACCUMUITSITIVS ¥ TUCCUMIIISLINS — JIBE
CTOpOHBI MeTaboau3Ma. THurbl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3yveHune KaTamuTHYeCKOW aKTHBHOCTH
(depMeHTOB (Ha IpUMepe aMHIa3bl WK
KaTaJiasbl)»

DepMEHTaTUBHBIN XapaKTep Peakui
KJIETO4YHOro MeTabonu3Mma. JlabopatopHas
pabota «3ydyenue pepMeHTaTUBHOTO
pacILeIUIeHHs IEPOKCHUIa BOAOPOA B
PacCTUTEIbHBIX U JKUBOTHBIX KJIETKAX)

benku-akTuBaTOpHl ¥ OCIKH-UHTUOUTOPEI

0.5

27
28

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

dorocunTes

29

30

31

XemocuHtes. Jlaboparopnas pabota
«CpaBHeHue nporeccoB (OTOCUHTE3A U
XEMOCHHTE3a)

AHaspoOHbIe OpraHu3Mbl. Busisl 6posxeHus.

JlaGopatopHas pabota «CpaBHEeHUE
MPOIIECCOB OPOXKEHUS H JBIXAHUS)

AdpoOHBIE OpraHU3MBbl. JTarbl
HHEPreTUUECKOro ooMeHa. DHeprus
MeMOPaHHOTO I'PaJMeHTa POTOHOB.
Cunte3 AT®: Pabora nporonnoit AT®-

0.5




CHHTAa3bl

O0001eHre U cucTEMaTU3ALMS 3HAHUI 110
teMe "OOMEH BEIIEeCTB U IPEBPAIICHHIE

32 sHepruu B kietke" / KonrponsHas pabora 1
o TeMe "OOMeH BEIIeCTB U MPEBPAIICHHE
SHEpPruM B KieTke"

33 Peakiuun MaTpyu4HOTO CHHTE3a 1

34 Tpanckpunius — marpuuabiii cuaTe3 PHK 1

35 TpaHcasus u e€ Tarbl

36 KonupoBanue aMuHOKUCIIOT. Poib 1
pubocoM B OMOCHHTE3E OenKa

37 Opranuzanus TeHOMa y TPOKapHOT U 1
IYKapHOT

38 MonekyasipHbIe MEXaHU3MbI YKCIIPECCHU 1
TCHOB Y DYKapHOT
Bupycsl — HekneTouHble (OPMBI KUZHU U

39 oOnuratHele napasutel. [lpaktnueckas 1 0.5
pabota «Co3aHne MOJIeNTd BUPYyCca»

40 BupycHsie 3a001eBaHNS YelOBEKa, 1
JKUBOTHBIX, PACTCHUH

41 HanotexHonoruu B OMOJIOTHH U MEUIIIHE

42 JKU3HEeHHBIN UK KIETKU 1

43 Matpuunslii cunte3 JJTHK
Xpomocomsl. JlabopaTtopHas paboTa

44 «M3yueHne XpoMoCOM Ha TOTOBBIX 1 0.5
MUKpOTpenaparax»»

45 JleneHue KJICTKM — MHTO3 1




Tunel kneTok. KapuokuHes U IUTOKUHES.
Perymnsnus ;xM3HEHHOT O LKA KJIETOK.

46 JlaGopaTtopHnas pabora «Habnronenue 0.5
MHUTO3a B KJIETKaX KOHYMKA KOpeIllKa JIyKa
(Ha TOTOBBIX MUKpOIIpernapaTax)»
O060011eHNe U CUCTeMAaTH3aIMs 3HAHUH 110
temaMm "HacnencrBennas nadopmanus u

47 peanu3anus ee B kierke", "Ku3HeHHbIH
ki kietkn" / KonrposbHas paboTta mo
teme "Peakiiun MaTpudHOro cuHTe3a"

48 OpranusM Kak euHOE 11eJI0e

49 Tkanu pacrenuit. JJaboparopnas pabota 05
«M3y4yeHue TKaHEeH paCTCHUIN» '
TkaHU )KMBOTHBIX U Y€JIOBEKA.

50 JlaboparopHas pabota «3ydyenue TkaHei 0.5
YKUBOTHBIX)
Opransl. CucreMsl opranoB. JlaboparopHast

51 pabota «/3ydyeHue opraHoB I[BETKOBOTO 0.5
pacTeHus»

52 Ormopa Tenia OpraHu3MoB

53 JIBuKeHMe OpraHu3MoB

54 [Iutanue opranu3mMoB

55 [TuTanme MO3BOHOYHBIX )KUBOTHBIX.
[MumeBapurtenpHas cucTeMa 4eoBeKa

56 JlpIxaHne opraHmu3MoB

57 JIpixaHue MO3BOHOYHBIX )KUBOTHBIX U
YeroBeKa

58 TpaHCIIOPT BEIIECTB Y OPraHU3MOB




KpoBeHocHas cucteMa mo3BOHOYHBIX

%9 YKUBOTHBIX U YeJIOBEKa

60 Briienenune y opranuzMoB

61 3ammura y OpraHu3MoB

62 NMMmyHHas cuctema yenoBeka

63 Pa3znpaxxuMocTh 1 perynsuus y
OpraHU3MOB

64 I'ymopasnbHast perynsnus 1 9HI0KpHHHAS
CHCTEMa KUBOTHBIX M YEJIOBEKa

65 ®DopMbI Pa3MHOKEHHUST OPTaHU3MOB

66 [TomoBoe pa3MHOKEHHUE

67 Meiio3
["amerorenes. OO6pa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIeTOK. JIabopaTopHas paborta 05
«M3yueHune cTpoeHus MOJIOBBIX KJIETOK Ha '
TOTOBBIX MHUKpOIpenapaTax»»

69 WHnuBHyabHOE pa3BUTHE OPraHU3MOB —
OHTOTeHE3

20 3akyajKa OpraHOB U TKaHEH U3
3apOJIBIIIEBHIX JTHCTKOB
Poct u pazBuTHe JXUBOTHBIX.

7 JlaGopatopHas paboTa «BrIsBieHHe 05
NIPU3HAKOB CXOJICTBA 3apOIbIIICH
MIO3BOHOYHBIX JKUBOTHBIX)
PasMHOX€EHUE U pa3BUTHE PACTCHUM.

72 JlaGopatopHas pabota «CTpoeHHe OpraHoB 0.5
Pa3sMHOKEHUS BBICIIMX PACTEHUII»

73 O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110




teme "CTtpoenne 1 pyHKIIUH Opranu3mMoB" /
KoHntponbnas padora o teme "CtpoeHue u
GyHKIIMA OpaHU3MOB"

I/ICTOpI/ISI CTAHOBJICHUA U Pa3BUTHA
TCHCTUKU KaK HAYKH. OCHOBHBIE ITIOHATHUSA U

74 CHUMBOJIBI reHeTukH. JlaboparopHas padoTa 1 0.5
«/Ipo3oduna Kkak 00BEKT TEHETHIECKUX
HUCCIIENOBAHUN)
3aKOHOMEPHOCTH HACJIEAOBAHUS
npu3HaKoB. MoHOrnOpuaHOE

75 ckpemBanue. [Ipaktuaeckas paborta 1 0.5
"N3y4yeHue pe3yapTaTOB MOHOTUOPUTHOTO
CKpEIIUBaHUS Y IPO30(HIIbI"

76 HuTonornueckue OCHOBBI MOHOTHOPUIHOTO 1
CKpEIBaHHS

77 Ananuzupyroniee ckpeuiuBanue. Hemonxoe 1
JIOMUHUPOBaHHE
JlurubpuiHoe CKperuBaHue.

78 [Tpaktuyeckas pabdora «M3yuenue 1 05
pe3yIbTaTOB TUTHOPUIHOTO CKpPEIUBAHUS '
y Ip030(QHIIBDY

79 uTonormueckue OCHOBBI JUTHOPUIHOTO 1
CKpEeLBaHUS

80 CrerieHHOE HaclleZIOBaHUE TPU3HAKOB 1

81 XpOMOCOMHasl TEOpUS HACIIECTBEHHOCTH 1

82 ['eneTnka mosna 1

83 T'eHoTHn Kak 1eJIOCTHAS CUCTEMA 1

84 I'eHeT4ECKUI KOHTPOJIb PA3BUTHS 1




paCTeHI/If/'I, JKHBOTHBIX KU YCJIOBCKA

85

86

N3MeHuYnBOCTh MpU3HAKOB. BUibI
U3MEHYUBOCTHA

MoaudukanroHHass K3MEHYMBOCTh

87

BapuauvoHHbIN psia U BApUaLlMOHHAS
KkpuBasi. JlabopaTopHas pabora
«HccnenoBanue 3aKOHOMEPHOCTEN
MOIM(PUKAITMOHHON U3MEHYUBOCTH.
[TocTpoeHne BapuallMOHHOTO psifa U
BapUAIMOHHON KPUBOI»

0.5

88

I"enoTnnmyeckas N3MEHUYNBOCTb.
Komb6unarusHass U3MEHYHUBOCTD

89

90

91

MyTanunoHHast U3MEHYUBOCTb.
[IpakTuueckas pabora «MyTtaruu y
Tpo30(huiIbl (Ha TOTOBBIX
MUKpoOIIpenaparax)»

3aKOHOMEPHOCTH MYTAIlMOHHOTO MpoIiecca.
ONUreHeTHKa U SIIUT€HOMHUKA

O00011eHNe U CUCTEMATU3ALMS 10 TEME
"I'eHeTHKa - HAyKa O HACIEACTBEHHOCTH U
U3MEHYMBOCTU OPraHU3MOB" /
KonrtponsHas padora no reme "I'enernka"

0.5

0.5

92

I'enernka uenoseka. [IpakTuueckas pabora
"CocraBiieHHE U aHAJIN3 POJIOCIOBHON"

93

94

MeTtoabl METUIIMHCKON T'€HETUKH

3HauecHUE MEIUIIMHCKOM T'€HETUKU B
npeaoTBpaAlICHUN U JICUCHUU I'CHCTUYCCKUX
3a00JIeBaHUM YeJIOBEKa

0.5




OCHOBHBIE TIOHSTHS CEJICKIUU.
JlaGopaTtopHnas paborta "M3yueHue copToB

% KYJBTYPHBIX PACTEHHUH U MOPOA JOMAIIHUX 1 05
KUBOTHBIX"
MeToap! ceaeKIIMOHHON paboTHI.

96 JlaboparopHas pabota "M3ydeHue MeTo10B 1
CEeJIeKI[MU pacTeHuit"
JlocTH>KEeHMS CeJIEKIMU PACTEHUN U

97 *KHUBOTHBIX. [IpakTnueckas pabora 1
"IIpuBuBKa pacteHui"

08 CoxpaHeHue, U3yuyeHHe U UCI0JIb30BaHHE 1 05
IFeHETUYECKUX PECYPCOB
buorexHonorus kak Hayka 1 OTpaciib

99 npou3BojcTBa. [IpakTnyeckas padora 1
"N3y4yenne 00beKTOB OMOTEXHOIOTHH"

100 OCHOBHBIC HANPaBJICHUS] CHHTETHUECKHUH 1
Ouonorumn

101 XpOMOCOMHas ¥ TE€HHAsl NHKECHEPUS

102 MeaunuHckue OMOTEXHOJIOTUU 1

OBUIEE KOJIMYECTBO YACOB I1O 102 135

[NPOTPAMME




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoannere  TIpaxTuieckue fl[3yqemm :)Iﬁl?aiosaTeanble
padoThI padoTshI pecypen
1 OpodoniionHast Teopust Y. JlapsuHa 1
5 JIBHoKyIHME CHIIBI SBOJIFOLMU BUAOB 1O Y. 1
JapBuny
3 Bbopn0Oa 3a cymiecTBoBaHMEe, €CTECTBEHHbIN 1
U UCKYCCTBEHHBII 0TOOP
4 dopMUpoOBaHUE CHHTETUYECKOU TeOpUun 1
HBOJIIOLIMH
5 DTarbl HBOJIIOIIMOHHOTO MPOIecca: 1
MHUKPOIBOJIOIHS U MAaKPOIBOIFOIIHS
6 [Momymsius — sneMeHTapHas €AMHULIA 1
HBOJIIOIIH
3aKOoH reHeTHYecKoro paBHoBecus Jx.
7 Xapnau, B. BaitnOepra. JlabopatopHas 1 05
pabota «BblIsBIEHNE U3MEHUMBOCTH Y '
oco0eill 0HOTO BHJIa»
8 DOneMeHTapHbIe GaKTOPBI IBOTIOLUU 1
9 Dddext ocHoBarens. Ipdext 1
OYTBIJIOUHOTO TOPJIBIIIKA
10 Murpauuu. M30numuu nonymsuuii: 1
reorpaduueckas, Ouonormueckas
11 EctecTBeHHbI 0TOOp — HanpaBSIOLINI 1

(hakTOp IBOTFOITUHN




12

[TosoBoit oTOOP

13

[TpucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOABOIIOIHH.
Jlaboparopuas padota «3yueHue
apoMop(h030B ¥ HINOAAANITAIIUHN Y
pacTeHUH U KUBOTHBIX)»

0.5

14

[Ipumepsl npucnocodIeHU Y OpraHu3MOoB:

Mopdonoruueckue, GU3NOIOTHUECKHE,
OHMOXMMUYECKHUE, ITIOBEICHUYECKHUE.
Jlaboparopnas padota «IIpucrnocoOnenus
OpraHu3MoOB U UX OTHOCHUTCJIbHAA
1eJIeCO00Pa3HOCThY

0.5

15

16

Bup, ero kpurepuu u CTpykTypa.
Jlaboparopnas pabota «CpaBHEHHUE BUIOB
110 MOP(OJIOTHIECKOMY KPUTEPHIO»

Crpykrypa BUIa

0.5

17

BunoobpazoBanue kak pe3yabTaT
MHUKPOIBOJIOIUU

18

19

CBs3b MHKPO3BOJIIOIHUU U STTHACMHUOJIOTUN

MaKpOBBOJ'IIOI_II/ISI. ITameonTONMOrNYECKHE
MCTOAbI U3Y4YCHUA 3BOJIFOIUN

20

buoreorpaduueckre METOIbI U3yUCHUS
3BOJIIOLIMU

21

22

OMOpPHUOTOTHYECKHE U CPAaBHUTEIHHO-
MOP(OJIOTHIECKUE METO/IBI U3YICHUS
ABOJIIOIUA

MOJ'ICKy.TIHpHO-TCHCTI/I‘-ICCKI/IG,
OMOXMMHUYECKUE U MaTEMaTUUECKUE




MCTOABI U3Y4YCHHUA 3BOJIIOIUN

23 OO61mre 3aKOHOMEPHOCTH BOJIIOIUH
24 AnanTtuBHas paguanus. HepaBHOMepHOCTB
TEMITIOB 3BOJIOIUU
o5 HayuHblie runmoTessl IpoOrCX 0K ISHUS
KU3HHU Ha 3emJie
26 JloHayuHBbI€ MPEACTABICHUS O 3aPOXKICHUU
KU3ZHU
97 OCHOBHBIE 3TaIlbl HEOPraHUIECKON
HBOJIIOLIMH
28 ['unoTe3sl 3apoKACHNUS )KU3HU
WcTopus 3emau 1 MeTOMIBI €€ U3YUEeHHUS.
29 Jlaboparopnas pabota «M3yueHue u 05
OIHMCaHNE UCKOMAEMbIX OCTaTKOB JIPEBHUX
OpPTaHHU3MOBY
30 Hauanbnble 3Tansl oprannyeckoin
HBOJTIOIINH
31 DBOITIOLUS DYKApUOT
OCHOBHBIE 3TaIlbl BOTIOIUU
39 pacturensHOro Mupa. [Ipaktudeckas 05
paborta «3ydyenne ocoOeHHOCTEH '
CTPOCHHUS PACTCHHH Pa3HBIX OT/IEIIOB)»
33 OCHOBHBIE 3TaIlbl BOJIOIUU KUBOTHOTO
MUpa
DBOJIOLHS KUBOTHBIX. [IpakTrueckast
34 pabota «/3ydeHrne ocoOeHHOCTEH 0.5
CTPOEHHSI TTO3BOHOYHBIX KHBOTHBIX)
35 Pa3BuTHe u3HM Ha 3eMIie 10 3paM U




nepuojam

MaccoBbie BbIMHUPpAaHHUA — 3KOJOT'MYCCKUE

36 1
KPHU3HCHI MPOIILIOTO

37 CoBpeMEHHBIN SKOJIOTUYECKUH KPU3HUC, €TO 1
0COOEHHOCTH
CoBpeMeHHast CUCTEMa OPTaHUYECKOTO

38 Mupa. OCHOBHBIC CHCTEMAaTUUYCCKUE 1
TPYIIITBI OPTraHU3MOB
O0o001IeHre U cHCTeMaTU3alus 3HAHUH 110
TeMaM "MUKpO3BOJIIOLUS U €€

39 pe3ynbratel”, "MaKkpoIBOIIOIUS U €€ 1
pe3ynbratel”/ KonTposibHas paboTa mo
TeMme "DBoironua”

40 AHTpOIIOJIOTHS — HayKa O YeJIOBEKe 1

41 PasButue npencrasieHuii o 1
MIPOUCXOXKACHUN YeIIOBEKa
MecTto yenoBeka B cUCTEME
opraHmdeckoro mupa. JlabopatopHas

42 pabota «/3ydenne ocoOeHHOCTEH 1 0.5
CTPOCHHSI CKEJIeTa YeJI0BeKa, CBSI3aHHBIX C
MPSIMOX OKICHHEM»

43 JIBYOKYIIIME CUITBI aHTPOTIOTEHE3a 1
44 CooTHo1IeHre OMOJIOTHYECKUX U 1
COLIMATILHBIX (h)aKTOPOB B AaHTPOIIOTEHE3E
45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a 1
46 [Taneorenerrka u NajeoreHOMHUKa 1
47 OBOIOIUS COBPEMEHHOTO YEJIOBEKA 1

48 Yenoredeckue pachl. [IpakTrueckas 1 0.5




pabota «M3y4eHHE FKOJIOTHUECKUX
aanTaIuii YeoBeKa»

MG)K,Z[I/ICLII/IHJII/IHapHBIe METOABI

49 1
AHTPOIIOJIOTUHI

50 3apoxaeHUE U pa3BUTHE YKOJIOTHU 1
Metonst skonorun. JlabopaTtopHas pabora

ol «M3y4eHre METOI0B IKOJIOTUYECKUX 1 0.5
HUCCIIEIOBAHUI )

59 3Ha4YeHNe YKOJOTHUECKUX 3HAHUH JUIs 1
YeJI0BeKa

53 Dkosorudeckue GhakTopsl 1
Abuotnueckue akropsl. CBET Kak

54 skosiormueckuii pakrop. JlabopaTopHas 1 05
pabota «BpIsBICHNE TPUCTIOCOOICHHIA '
OpPraHU3MOB K BIHMSIHUIO CBETa»
AbGuoTtnueckue daxktopsl. TemrepaTypa
KaK 9KOJIOTUYECKUM (PaKTop.

55 JlaboparopHnast pabota «BrisiBieHue 1 0.5
MPHUCIIOCOOTICHNI OPTaHU3MOB K BITUSTHHIO
TeMIepaTypbi»
Abuotnyeckue gpakropbl. BiaxxHOCTh Kak

56 sKoJornueckuit pakrop. JlabopatopHas 1 05
paboTa «AHATOMHUYECKHE OCOOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

S7 Cpenbl 0OuTaHUs OPraHu3MOB 1

58 buonoruueckne puTMsl 1

59 XKuzHennble pOpMBI OPraHU3MOB 1

60 buotnueckue hakropsl 1




3HaueHue OMOTUYECKUX B3aUMOICUCTBUM

61 JUIsL CYIIECTBOBAHHS OPTaHU3MOB B Cpelie
oOuTanus

62 DKOJOTUYECKHIE XapaKTEPUCTUKU
MOMYJISAUN
OCHOBHBIE TIOKA3aTEIIH MO YJISIIHH:

63 YHCJICHHOCTD, TNIOTHOCTh, BO3PACTHAS U
MOJIOBAsi CTPYKTypa
OCHOBHBIE TIOKA3aTEeIIH MO YJISIIHH:

64 POXIaeMOCTh, IPUPOCT, TEMI POCTa,
CMEPTHOCTh, MUTPAIIUU

65 DKoJIOTHYECKast CTPYKTYpPa MO I

66 JluHaMuKa TONYJISIIAN U €€ PeryJsus

67 KpuBbIie pocTa YMCIEHHOCTH TIOIYJISIIIHH.
KpuBbie BBDKHUBaHHS
DKoJIoTHYecKasi HUIla BU/A.

68 Jlaboparopnas padota «IIpucrmocobnenus 0.5
CEMSTH PACTCHHH K PaCCEIICHUIOY

69 Bun kak cucrema nonmynsiuit

20 3aKOHOMEPHOCTH TOBEJICHUS M MATPAIIAIN
KUBOTHBIX

71 Co00111€CTBO OpraHU3MOB — OHOIIEHO3

72 JKocucTeMa KaK OTKPbITasi CUCTEMa

73 KpyroBopoT BemecTB ¥ MOTOK YHEPTHH B
IKOCHCTEME

74 OcHOBHBIE TTOKA3aTENN YKOCHCTEMBI

75 DKOJOTHYECKHE MUPaMHIbI




76

W3meHeHus coo011ecTB — CYKLECCHH

HpI/IpOI[HLIe 9KOCHUCTEMBI. IKOCUCTEMBI

" 03ep u peK. DKOCUCTEMbI MOpPEi 1 OKECaHOB

78 [TpuponHbIE 5KOCUCTEMBI. DKOCUCTEMBI
TYHJIP, JIECOB, CTENEH, IIyCThIHb

79 AHTpPONIOT€HHBIE IKOCUCTEMBI

80 VYpb6oskocucremsl. [IpakTrueckas padora 05
«M3yuyenune u onucanue ypooIKOCHCTEMBD» '
3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
IKOCUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHUN

82 pa3HBIX TUIIOB Ha CYyOOpPraHU3MEHHOM,
OpPTraHU3MEHHOM, MOMYJISIIIUOHHOM U
HKOCUCTEMHOM YPOBHSIX

83 buocdepa — obmemnanerapuas 060g09Ka
3emnn

84 Yuenue B. U. Bepnaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIIECTBOBAHUS
ouochepsl

86 KpyroBopotsl BemiecTs u
OMOTEOXUMHYECKUE ITUKITBI

87 3oHanbHOCTH Ouochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 6GHocheps

89 DKOJIOTUYEeCKHE KPU3UCHI U UX MTPUYHHBI

90 BoszeiicTBue yenoBeka Ha bnocdepy




AHTpPOIIOr€HHOE BO3/IEHCTBUE HA

o1 PaCTUTENbHBIN U KUBOTHBIA MU L
92 Oxpana npupoab 1
93 OCHOBHBIE IPUHITUIIBI YCTOWYHUBOTO 1
Pa3BUTHS YEIIOBEUECTBA U TIPUPOIBI
PanrionansHoe mpupoA0IoNb»30BaHUE U
9 COXpaHEHHE OMOIOTHIECKOTO 1
pazHo0Opa3zus 3emin
O060011IeHre U CUCTEMAaTU3aIMs 3HAHUH 110
TeMaM "DKOJIOTHS - HayKa O
B3aMMOOTHOIIIEHUSAX OPTAaHU3MOB JIPYT C
JIPYTOM U HaJIOPTaHU3MEHHBIX CUCTEM C
95 oKpy»aroien cpeaon”, "Opranuszmsl u 1
cpena ooutanus", "IKOJOTHSI BUIOB U
nonysiius”, "IKoI0orus coo0IIecTB.
Dkonorudeckue cuctemsl", "buocdepa -
rinobanbHas skocuctema” / KonTposabHast
pabora o Teme "Dkonorus"
96 PesepBHBIil ypok 1
97 PesepBHEIiT ypok 1
98 PesepBHBIil ypok 1
99 PesepBHEIiT ypok 1
100 PesepBHbIil ypok 1
101 PesepBHBIi ypok 1
102 PesepBHBbIil ypok 1
OBIIEE KOJIMYECTBO YACOB I10 102 75

[NPOT'PAMME




MPOBEPSIEMBIE HA EI'3 IO BUOJIOTUU TPEBOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJBHON MTPOI'PAMMbBI CPEJJHEI'O OBIIIET'O OGPA3OBAHUSI

Kon
NpoBepsieMoro
TpedoBaHusI

IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJibTaTaM OCBOEHUSI OCHOBHOI 00pa30BaTe/ILHON MPOrpaMMbl
cpeaHero oouero od0pazoBaHust

CdopMupoBaHHOCTh 3HAHHM O MeCTE€ W pOJIM OHOJOTMU B CHCTEME ECTECTBEHHBIX HayK, B (HOpPMHUPOBAHHU
COBPEMEHHOU €CTECTBEHHOHAYYHON KapTHUHBI MUPA, B TTO3HAHWU 3aKOHOB MPHUPOJIbI M PEIICHUU KM3HEHHO Ba)XKHBIX
COIMAIbHO-3TUYECKUX, IKOHOMUYECKHUX, SKOJOTUUECKHX MPOOJIEM 4YeIOBEYECTBA, a TAaKXKE B PEIICHUU BOIPOCOB
paloHaIbHOIO MPUPOJONOIL30BaHUS, B (HOPMUPOBAHHM I[EHHOCTHOTO OTHOILIEHHS K MPHUPOAE, OOIIECTBY,

YCJIOBCKY, O BKJIAAC pOCCHﬁCKHX u Sap}I6e)KHI>IX y‘léHBIX — OHOJIOTOB B Pa3BUTHEC ouomoruu

Brnanenue cuctemoil 3HaHM 00 OCHOBHBIX METOJaX HAYYHOTO TIO3HAHUS, MCIOJIB3YEMbIX B OHOJOTHUYECKHX
WCCJIC/IOBAHMSX JKUBBIX OOBEKTOB M JKOCHUCTEM (OMHCaHWE, M3MEpEHHe, MPOBEICHHE HAOI0JIEHUI); croco0aMu
BBIABJIICHUA 1 OLICHKHU aHTpOHOFeHHI)IX I/ISMeHeHI/Iﬁ B HpI/IpO}Ie.

YMeHue BbIJIBUTaTh TUIIOTE3bI, TPOBEPATH UX SKCIIEPUMEHTAIBHBIME CPEICTBAMH, POPMYTUPYS LEb HCCIEAOBAHNUS,
AHAIM3UPOBATH MOJYYCHHBIE PE3YIbTATHI U JIETaTh BHIBOJIBI.

BI)ISIBJ'IGHI/IG 3aBUCUMOCTHU MC)KI[y I/ICCJ'IeﬂyeMI)IMI/I BCJIIMYNHAMMU, O6”I)$[CH€HI/IG HOJ'Iy‘-ICHHI)IX p€3YJ'II>TaTOB nu

(dbopMyIUpOBaHHUE BHIBOJIOB C UCIIOJIH30BAHUEM HAYUYHBIX TTOHITHH, TEOPHIl 1 3aKOHOB

YMeHue BIageTh CHCTEMOM OMOJIOTMYECKUX 3HAHUN, KOTOpas BKJIIOYAET: OCHOBOIIOJAraroIye OHWOJOrnYecKue
TEPMHUHBI U TIOHSATUSA (KU3Hb, KJIETKA, TKaHb, OpTraH, OPTaHW3M, BH, TOIYJISAIMS, SKOCHCTeMa, OHWOIeH03, ouochepa;
MeTaboM3M, TOMEOCTa3, KIETOYHBI MMMYHHTET, OMOCHHTE3 Oenka, OUOMOIMMEpHI, AUCKPETHOCTh, CaMOPETYIISIIHS,
CaMOBOCITPOHU3BE/ICHHE, HACIIEICTBEHHOCTh, I3MEHUMBOCTh, JHEPrO3aBUCHMOCTbD, POCT M Pa3BUTHE);

ouonornueckue teopuu: kierouHas Teopus T. IlIBamna, M. Ilneiinena, P. BupxoBa; kiI0OHaIHHO-CETEKTUBHOTO
ummynurera 1. Opmux, W.M. MeunukoBa, XpOMOCOMHas TEOpHUs HacleACTBEHHOCTH T. Moprana, 3akoH

3apOJbIIICBOI0 CXOACTBA K. Bapa, 9BOJJIIOLIUOHHAA TCOpUA 4. I[apBI/IHa, CUHTCTUYCCKAsA TCOPUS IBOJJIIOLUN, TCOPUA




antporioreHeza Y. JlapBuna; teopusi Oumoreornenoza B.H. Cykauésa; yuyenme H.M. BapunoBa o 1eHTpax
MHOro00Opa3usi U IPOUCXOXKACHUS KyJIbTypHBIX pacTteHuid, yueHue A.H. CeBeproBa 0 myTsX M HalpaBICHUSIX
sBosonnu, yueHue B.W. Bepuaackoro — o 6uocdepe);

3aKOHBI (€AMHOO00pa3usl MOTOMKOB IIEPBOTO IOKOJIEHUS, PACUICIJICHUA NPU3HAKOB, HE3aBHCUMOIO HACJIEIOBAHUSA
npu3HakoB ['. MeHzens; CLEIUIEHHOrO HAacleJOBaHUs INPU3HAKOB M HapylleHus cueruieHus reHoB T. Moprana;
TOMOJIOTHYECKUX PSAAOB B HaciaeACTBEHHOM u3MeHunBocTH H.M. BaBunosa; renernyeckoro pasHosecus k. Xapau
u B. Baiin6epra; 3apoasimeBoro cxoacrsa K. bapa; 6uorenernueckuii 3akoH 3. ['ekkens, . Mromiepa);

HOPUHIUIBI (YUCTOTHI FaMET, KOMIUIEMEHTAPHOCTH);

npaswia (MuanMyMma FO. JInbuxa, s5K0I0THUeCcKoi MUpaMUIbl Yicesl, OMOMacChl U YHEPTHUN);

runoTe3bl (koarepBatHoii A.M. Onapuna, nepuunoro OynpoHa JIk. Xomnneitra, mukpocdep C. Pokca, pudoszuma T.
Yek)

YMmenue pceuiaTb IOHUCKOBBIC OHOJIOrTYECKHE 3ala4i; BbBIABJIATH MNPHUYMHHO-CICACTBCHHLIC CBA3U MCKIY
HCCIICAYCMbIMU OHOJIOrMYECKUMU 06’LGKTaMI/I, nponeccaMu U ABJICHUAMU, JCJIaThb BBIBOJbLI M IIPOIHO3bI HA OCHOBAHHWHU
IMOJIYYCHHBIX PE3YIIbTATOB,

COCTaBJIATh TI'CHOTUIIMYCCKHUC CXEMBI CKPCHIUMBAHUA [JId PAa3HbIX THUIIOB HACJICAOBAHUA ITPU3HAKOB Yy OpPraHU3MOB,

COCTaBJIATH CXEMbI IIEPEHOCA BCIICCTB U SHCPIUH B OKOCUCTEMAX (HGHI/I IINTaHWA, ITUIICBBIC CeTI/I)

YMeHue ycraHaBiIMBaTh B3aMMOCBS3M MEXIY CTPOCHHEM U (YHKIUSMHU: OpraHOWJOB, KJIETOK DPa3HBIX TKaHEH,
OpraHaMH U CHCTEMaMH OpPraHOB y pacTEHUH, )KMBOTHBIX M YEJIOBEKA; MEXJy 3TallaMu OOMEHa BEIIECTB; ATallaMu
KJIETOYHOIO IMKJIA M JKU3HEHHBIX IMKJIOB OpPraHM3MOB; JTalaMd SMOPHOHAIBHOTO Pa3BUTHUS; T'€HOTUIIOM U
denotunom, ¢GeHoTUnoM U (akTopamMH Cpeabl OOUTaHMSA; TPOLIECCAMU DBOJIIOLUHU; JBIKYIIUMH CHIIAMH

AHTPOIIOTCHE3a; KOMIIOHCHTAMU Pa3JIMYHBIX 9KOCUCTEM U HpI/ICHOCO6J'IeHI/I${MI/I K HUM OpPraHu3mMoB

YMmenune BBIJICIIATE CYHICCTBCHHBIC ITPU3HAKU
CTPOCHHUA BHPYCOB, KJIICTOK IIPOKApPHUOT MW IJYKAPUOT, OJHOKJICTOUHBIX W MHOTOKJICTOYHBIX OPraHM3MOB, BH/IOB,
6I/IOFCOI_ICHO3OB, OKOCUCTEM U 6I/IOC(I)CpLI; CTPOCHUSA OPraHOB U CHCTCM OPraHOB paCTCHHﬁ, ZKHNBOTHBIX, YCJIOBCKA,

mponeccoB KU3HCACATCIbHOCTH, IMPOTCKAOIINX B OpraHU3Max paCTeHHﬁ, JKHMBOTHBIX W YCJIOBCKA, OMOJIOTUYECKUX




MpoIieccoB: 0OMeHa BemecTB (MeTadoym3M), HHPOpPMAllUU U MPEBpalEHUs YHEPTUU, OPOXKEHHS, aBTOTPOPHOrO U
reTepoTpoGHOro TUIIOB MUTAHUA, (POTOCHHTE3a M XEMOCHMHTE3a, MHTO3a, Meii03a, rameTroreHesa, SMOpHOreHesa,
MOCTAMOPHUOHAIIBHOTO ~ Pa3BHUTHUS, PA3MHOXKCHUS, WHIUBUAYaTbHOTO pa3BUTHS oOpraHu3Ma (OHTOTeHe3a),
B3aUMOJICHCTBHS TEHOB, TI'eTEpPO3WCa; JEHCTBHI HCKYCCTBEHHOTO OTOOpa, CTAaOMIM3UPYIOIIEro, IBWKYIIETO U
Pa3phIBAIOIIETO ECTECTBEHHOTO OTOOpa; aJIONATPUYECKOTO M CHMIATPUYECKOTO BHI000pA30BAHMS; BIIMSHUS
JIBUKYIIUX CHJI JBOJIONUM HA TeHO(OH[ MOMyJNSIHHA, MPHUCIOCOOICHHOCTH OPraHW3MOB K cpele oOuTaHus,

qcpeaoBaHuA HaHpaBJIeHI/If/'I 9BOJIIOLIUH,; KPYTOBOpPOTa BCUICCTB U IIOTOKA SHECPTHUH B SKOCUCTCMAX

ChopMupoBaHHOCTH yMEHHUS BBIICIATH CYIIECTBEHHBIE MPU3HAKH BUPYCOB, KIJIETOK MPOKAPHOT U IYKAPHOT;
OJTHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OPTaHU3MOB, BHJIOB, OMOTCOIICHO30B U 3KOCUCTEM; OCOOCHHOCTH IPOIECCOB
oOMEHa BEIIECTB W TPEBPAICHHUS SHEPTHH B KIETKE, (POTOCHHTE3a, IIACTHYECKOTO U IHEPreTHYeCKOro OOMEHa,
XEMOCHHTE3a, MHUTO3a, Meﬁ03a, OINIOAOTBOPCHUSA, PA3BUTHA W PASMHOXKCHUA, HWHIAWBUAYAJIBHOI'O PA3BUTHA
opraam3mMa  (OHTOreHe3a), OOprOBI 32  CYIIECTBOBAaHWE, ©CTECTBEHHOr0  OTOOpa,  BUA000pa30OBaHUS,
NPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpele OOWTaHUs, BIIMSHUS KOMIIOHGHTOB 9SKOCHCTEM, AaHTPOIMOTEHHBIX

W3MEHEHHMI B SKOCHCTEMaX CBOEH MECTHOCTH, KPYTOBOpPOTa BCUICCTB U IIPEBPAILCHUA SHEPTHUU B 6H00(bepe

YMeHue HCmonb30BaTh COOTBETCTBYIOIINE AapPTYMEHThI, OHMOJOTHYECKYI0 TEPMHHOJOTHIO M CHUMBOJHKY JUIS
JIOKa3aTeNbCTBA POJCTBA OPraHU3MOB PAa3HBIX CHUCTEMATHYECKHX TPYII;, B3aHMOCBS3M OPraHU3MOB U CpEIbl
0oOUTaHMS; €IMHCTBA UYEJOBEYECKUX pac; HEOOXOAMMOCTH 3J0pPOBOTO 0o0Opa3a >KM3HU, COXpaHEHUs pa3zHOooOpasus

BHUJ0B U DKOCHUCTEM KaK YCJIIOBHA COCYHICCTBOBAHUA MTPHUPOABLI X YEJIOBCUCCTBA

YMmenune KPUTHYECKHU OLCHHUBATH I/IH(l)OpMaIII/IIO OMOJIOTHYSCKOTO COACPIKAHUA; HHTCPHPETUPOBATL IJSTHYCCKUC
ACIICKTbI COBPEMCHHBLIX I/ICCJ'ICI[OBaHI/Iﬁ B 6I/IOJ'IOFI/II/I, MCIUIMHC, 6I/IOTGXHOJ'IOFI/II/I; paccMaTpuBaTh ri00albHbIE

OKOJOTHUYCCKUEC HpOGJ’ICMBI COBPCMCHHOCTH, (pOpMI/IpOBaTB 110 OTHOIICHUIO K HUM CO6CTBCHHy10 ITO3HUIHIO




IHHEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D I10 BUOJIOTUHN

Kon

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

buonorusa xak HayKa. ’KuBble cucTeMbl U UX HN3YUCHHUEC

11

CoBpemeHHass Ouonorus — KOMIUIEKCHAas Hayka. buosorndeckue Hayku U M3ydaeMble UMM IpoOsiembl. DyHIaMeHTalbHbIE,
IIPUKJIQJHBIE U TIOMCKOBbBIE HayYHbIE UCCIEIOBAaHUS B OMOJIOTHH.

3HayeHne OWONIOTMH B (OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAY4YHOH KapTHHBI Mupa. [Ipodeccun, cBs3aHHBIE C
Ouosiorueil. 3HaueHue OMOJIOTUN B IPAKTUYECKOM ACATEIBHOCTH YEIOBEKA: MEAUIIMHE, CETbCKOM XO3SHCTBE, MPOMBIIUICHHOCTH,

OXpaHe MPHUPOJIbI

1.2

JKubie cucTeMbl Kak nmpeaMeT n3ydeHus Ouonoruu. CBOMCTBA KUBBIX CHCTEM: €MHCTBO XMMUYECKOTO COCTaBa, JUCKPETHOCTh U
LEJOCTHOCTh, CJIO)KHOCTb M YIOPSAJOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTb, CAaMOOpPraHu3alus, CaMOBOCIIPOM3BEJICHUE,
pPa3ApaKMMOCTh, U3MEHUYHUBOCTh, POCT U PA3BUTHUE.

YpoBHHM OpraHu3aludM >KUBBIX CHUCTEM: MOJIEKYJISPHBIN, KJIETOYHBIM, TKAHEBBIA, OPraHU3MEHHBIW, MOMYISIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OuoreoneHoTHUYECKHit), Orocdepuniit. [Iporecchl, mpoucxoasme B KUBBIX cucTeMax. OCHOBHBIE MPU3HAKU

xuBoro. JKnu3Hp Kak (hopma CyIecTBOBaHUS MaTEepPUU

13

Mertoabl 6uonornyeckoit Hayku. HaGmoieHue, nusmepenue, SKClepuMeHT, cucTeMaTu3alus, MeTaananus. [lonstie o 3aBucuMoi
1 He3aBUCUMOM nepemeHHoOU. [lmaHupoBanue skcriepuMenTa. IloctaHoBka u mposepka runore3. Hynesas runoresa. Ilonstue
BBIOOPKU U €€ 10cTOBepHOCTh. Pa3dpoc B Onosnornyeckux AaHHbIX. OneHKa JOCTOBEPHOCTH MOIYYEHHBIX pe3ynbTaToB. [IpuunHbl

HUCKAXXCHU PC3YJIIbTAaTOB OKCIICPUMCHTA. IloHsiTHE CTAaTUCTUUECKOTO TECTa

Knerka kak Ouojorudyeckas cucrema

2.1

Knerka — cTpykTypHO-QyHKIMOHANbHAs equHHIa XuBoro. Mcropus oTkpeitus kietkud. PaGortsr P. I'yka, A. JleBenryka.
Knerounas teopus (T. [lIBann, M. lIneiinen, P. Bupxo). OCHOBHBIE MOJOKEHUSI COBPEMEHHON KIETOYHOW TEOPHUH.
MeTtoabl MOJEKYISIpHOW W KJIETOUYHOM OHMOJOTMH: MHUKPOCKOMHMS, XpomaTorpadusi, 3JIeKTpodope3, METOJ MEUEHBIX aTOMOB,

muddepeHInaIbHOe HEeHTpUPYrupoBaHue, KyJIbTUBUPOBAHUE KIETOK




2.2

XVWMHYECKUH COCTAB KIETKH. Makpo-, MUKpO- U yJIbTPAMHUKPOIEMEHThI. Boga 1 €€ poib Kak pacTBOPUTEINs, peareHTa, y4acTHe B
CTPYKTYPUPOBAHUU KIJIETKH, TEIUIOPEryJsiiui. MUHepanbHble BELIECTBA KIETKM, MX OHOJIOrHYecKas poJib. Poiab KaTHMOHOB U
AHUOHOB B KJIETKE.

buonornueckue nmonumepsl. benku. AMUHOKHCIOTHBIN cocTaB 0eJkoB. CTPYKTYphI OCIIKOBOW MOJIEKYIbl. [lepBudHas cTpyKTypa
Oenka, menTUAHAs CBA3b. BTOpHuHas, TpeTuyHas, yeTBepTUYHas CTpyKTyphl. JleHarypanus. CpoiictBa OenkoB. Knaccuduxamus
6enxoB. buonornueckue GyHKIUU OEIKOB.

VYraeBoasl. MoHOCaxapuIpl, AUCAXAPHUIbI, OJUTOCaXapuabl U monrcaxapuael. OOmmil mian cTpoeHus U (HU3NKO-XUMHUYECKUE
CBOICTBa yrieBo10B. buonornyeckue GyHKIMH YTIIIEBOAOB.

Jlummuapl. ['uapodunsHO-THAPOPOOHBIE cBoMcTBA. Knaccudukanus munmno. Tpuraumepunsl, Gochomunuibl, BOCKH, CTEPOHIBL.
buonornveckue ¢pynkuuu nmununos. OOmme cBOcTBa OMOIOTHIECKUX MEMOpaH — TeKy4eCTh, CTOCOOHOCTh K CaMO3aMBIKaHUIO,
MOJIYITPOHUIIAEMOCTb.

Hyxneunoseie kucnotsl. JJHK u PHK. Crpoenune nyknenHoBbix kuciot. Hykneotuast. [Ipunuun kommnementapaoctu. [Ipasuiio
Yapradda. Ctpykrypa IHK — nBoitHas crmpans. Mectonaxoxaenue u ouonorunueckue ¢pynknuu JJHK. Buget PHK. Oynkmmum
PHK B kitetke.

Crtpoenne monekynsl AT®. Makpospruueckue cBsa3u B monekyne AT®. buonornyeckue ¢ynkiun ATD. BoccranoBneHHble
NepeHoCcUYHKH, ux pyHkuuu B kietke. CexBenuponanue JJHK.

CrpykrypHass Ouosiorus: OuoXMMUYecKHe M OHO(PU3NYECKHE UCCIECJOBAHMUS COCTaBa M MPOCTPAHCTBEHHOW CTPYKTYpbI

OMOMOJIEKYIT

2.3

Tunsl KJI€TOK: yKapuoTHUecKas U pokapuoTuueckas. CTpyKTypHO-(yHKIHOHAIbHbIE 00pa30BaHuUsl KIETKH.

Crpoenue mnpokapuotuueckoi kieTku. Kierounas crtenka Oakrtepuil u apxed. OCOOEHHOCTH CTpOEHUsl TeTepoTpodHON u
aBTOTPO(HON MPOKAPUOTUIYECKUX KJIETOK. MecTO U poJib MPOKApUOT B OMOIIEHO3aX.

Crpoenre W (QYHKIMOHUpPOBAHHE »HyKapuoTHueckoi kieTku. [lnasmarmdeckas wMemOpana (mnazmaiemma). CTpykTypa
MJIa3MaTHYeCKO MeMOpaHbl. TpaHCHOPT BEIIECTB 4Yepe3 IIa3MaTHYeCKyl0 MeMOpaHy: macCUBHBIN (muddy3ust, obneruéHHas
mud¢y3us), akTUBHBIA (MIEPBUYHBIA U BTOPUYHBINA aKTUBHBIN TpaHcnopT). [lomymponunaemocts MeMOpanbl. PaGora Hatpuii-

KaJIMeBOTO Hacoca. DHAOIMUTO3: MUHONIMTO3, (aromuros. Dk3o1uTo3. Knerounas crenka. CTpykTypa W (QYHKIMH KIETOYHON



CTEHKH pacTeHUil, rpuOoB.

[uromnasma. Iluro3ons. [lurockener. Jprkenue nuroruiazmbl. Opranouabl kieTkd. OIMHOMEMOpaHHBIC OPTaHOWIBI KIICTKHU:
supomnazmatrueckas cets (DIIC), anmapar ['oabKH, TM30COMBI, UX CTpOeHHE W (YHKUIMU. B3auMOCBs3b OJHOMEMOpPaHHBIX
opraHouioB KkieTku. CTpoeHHe TpaHyIspHOro perukyiyma. CuHTE3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH.
I'magkuit (arpaHyisIpHBINA) SHIOIIA3MAaTHYECKU peTukynyM. CekperopHast ¢yHKuus anmapata ['onbmku. TpaHcmopT BemecTs B
KJIeTKe. Bakyosn pacturenbHbIX KieToK. Kirerounsiii cok. Typrop.

[TosnryaBTOHOMHBIE OpraHOU B! KJIETKU: MUTOXOHIPUHU, TIACTUIBL.

Crtpoenue u GyHKIMH MUTOXOHAPUN U muactull. [lepBuyHbie, BTOPUYHBIE U CIOKHBIE MIIACTHABI (POTOCUHTE3UPYIOIINX SYKApUOT.
XJIOpPOIIIACTBI, XPOMOILIACTHI, JIEUKOIIACThI BHICHINX PACTEHUM.

HememOpannsie opranonap! kietkd CTpoeHue u QyHKIMH HEMEMOpPAHHBIX OPTaHOMIOB KJIETKH. PubGocombl. MukpoduiaMeHTs.
Mpimeunsie kineTku. Mukporpybouku. Kierounsni nentp. CTpoeHHe M ABIKEHHE >KTYTHKOB M pecHHYEK. MUKpOTpyOOUKH
uuTOoIUIa3Mbl. LleHTpros.

SAnpo. OOGonouka smpa, XpOMaTHH, KapUOILIa3Ma, SAPBIIIKH, WX CTpOeHHE W (QYHKUMHU. SnepHbid OEIKOBBI MaTpUKC.
[IpocTpaHCcTBEHHOE pacoIOKEHNE XPOMOCOM B HHTEp(a3zHOM sizipe. benku xpoMaTHa — THCTOHBI.

Knerounsie BkitoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK 3YKapHOT (PacTUTENbHON, )KUBOTHOM, TpHOHOIA)

2.4

AccuMWISIIMS M TUCCUMWISIIMSL — JIB€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa BeliecTB: aBTOTPO(MHBIA M TeTepOTpOHBIM.
VYyacte kuciopoga B OOMEHHBIX Ipolieccax. JHepreTuyeckoe oOecneueHue kieTku: mnpespaiieHue AT® B 0OMEHHBIX
nporeccax. depMeHTaTUBHBIM XapakTep peakuuid KieToyHoro MeradonmszMa. MepMEeHThI, X CTPOEHHE, CBOMCTBA M MEXaHU3M
neiictBus. Kodepmentsl. OTinnuns pepMEHTOB OT HEOPraHMYECKHUX KaTalu3aTopoB. benku-akTUBaTOpbl M OEIKH-UHTHOUTOPHI.
3aBUCUMOCTb CKOPOCTH (PEPMEHTATUBHBIX PEAKIIMNA OT pa3INYHbIX (PaKTOPOB.

[lepBUYHBII cHHTE3 OpraHMYECKUX BellecTB B kieTke. Porocuntes. Poip xyopomiactoB B mporecce ¢porocuntesza. CBeToBas u
TemMHOBasi (a3bl. [IpoaykTuBHOCTH (oTOCHHTE3a. BiusHME pa3NIu4HBIX (AKTOPOB HA CKOPOCTh (OTOCHMHTE3a. 3HAUEHUE
¢dboTocuHTE3A.

XeMmocuHTe3. Pa3zHooOpa3ue OpraHn3MOB-XEMOCHHTETHKOB: HUTpUHUUIUpYIOIIME OakTepuu, *Kene300aKkTepuH, cepoOaKkTepui,

BOOOPOJAHBIC 6aKTepI/II/I. 3HadyeHUE XEMOCHHTE3a.



AnaspoOHble opraHusmbl. Buabl Opoxenus. IlpoaykTel OpoXeHMS M HUX HCIHOJb30BAHUE YEIOBEKOM. AHa3’poOHbIE
MHUKPOOPIaHU3MbI KaK 0OBEKThI OMOTEXHOJIOTHH U BO30YIUTENIN OONIE3HEH.

AdpoOHBIE OpraHu3Mbl. JTarbl YHEPreTHIecKoro oomMena. IloaroroButenbuplii stan. ['ukonm3 — 6ECKUCIOPOIHOE paCUICTIIICHUE
TJIFOKO3BI.

buonornyeckoe oOkucIeHHME, WIM KIETOYHOE JbIXxaHue. Poiab MHUTOXOHApHMH B Impolreccax OHOJOIMYECKOro OKHUCIECHUS.
Huknuyeckue peaknuu. OxucnurensHoe (ochopunupoBanue. [IpeumymiecTBa a’poOHOro MmyTH OOMEHa BEIIECTB MEpen

aHadpoOHBIM. D()(PEKTUBHOCTH IHEPTETHIECKOT0 0OMEHa

2.5

Peaknum matpuyHoro cuHTte3a. [IpMHINIT KOMIJIEMEHTApPHOCTH B PEaKIUAX MAaTPUYHOTO CHHTE3a. Peannsanust HaciaeICTBEHHOM
uHpopmanuu. ['eHernmueckuil koxa, ero cpoiicTBa. TpaHckpunius — MaTpuusblii cuHte3 PHK. IlpuHuuns! TpaHckpunuuu:
KOMIUIEMEHTApHOCTb, AHTUIAPAIIEBHOCTh, ACUMMETPUYHOCTh. TpaHcimsauus u e€ srtambl. Ydactue TpaHcnoptHeix PHK B
OouocunTe3e Oenka. YcioBus OnocuHTesa 6enka. KogupoBanne aMmuHOKUCIOT. Poik pubocom B OnocuHTE3e OelKa.

Opranuzanys reHoMa y IPOKapuOT M DYKapHOT. Perynsius akTHBHOCTH T'€HOB y pokapuoT. I unoresa onepona (P. XKako0, XK.
Mano). Perynsius o0OMEeHHBIX NpoLeccoB B KieTke. KieTouHslit romeocTas.

Bupycsl — HeksieTouHble (OPMBI )KM3HM U OOJMraTHble mapasuTbl. CTpOEHHE MPOCTHIX M CIOXKHBIX BHPYCOB, PETPOBHPYCOB,
OaxTeprodaros.

BupycHsie 3a00sieBaHus yenoBeka, KuBOTHBIX, pacteHuit. CIINI, COVID-19, connanpabie 1 MEIUITUTHCKHIE TPOOIEMBI
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Knerounslii nuki, ero nepuonsl u perynsuus. Matepdaza u mMuto3. OcoOEHHOCTH MPOLIECCOB, MPOTEKAIOIMX B HMHTEepdase.
[lonroroBka kinerku K jeneHuto. [lpecuHTeTnyeckud (MOCTMUTOTHYECKUN), CHUHTETHMUECKUH M  IOCTCUHTETUYECKHM
(MpeMUTOTHYECKHIT) TEpUO/IbI UHTEP(A3BI.

Matpuunslii cunre3 JIHK — permmkanus. [Ipuauuns! perumkanuu JTHK: koMnnemMeHTapHOCTD, MOITYKOHCEPBATUBHBIN CHUHTE3,
antunapaienbHoctb. Mexanusm perummkanuun  JHK. Xpomocomsl. CtpoeHue xpomocoM. Termomepsl W TelloMepasa.
XpOMOCOMHBIM HabOp KIETKH — KapHOTHI. JMIUIOMIHBIA M TaluIoOMIHBIA HAOOpBl XpOoMOCOM. ['OMOJIOTHYHBIE XPOMOCOMBI.
ITonoBbIe XpPOMOCOMBI.

Jlenenue xinetku — muTo3. CTaguu MHTO3a M MPOMCXONAIIME B HUX Mpolecchl. Tumbl MuTo3a. KapnokumHes M IIUTOKHHES.

buonornueckoe 3HaUCHIE MATO34. Pel"y.]'ISH_[I/Iﬂ MUTOTHUYCCKOI'O NUKJIa KJIICTKH. HporpaMMI/IpyeMaﬂ KJIE€TOYHAs TH0eJb — aloITo3.
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(DYHKHI/IOHaJ'IBHaH T'CHOMHKA
OpraHmM Kak OMoJIOTHYecKast CHCTEMa

OnHOKJIETOYHBIE, KOJIOHUAIbHBIE, MHOIOKJIETOYHBIE OPTaHU3Mbl © MHOTOTKAHEBBIE OPTaHU3MBbI.

@dopMBI  pPa3MHOKEHUS OPTaHU3MOB: Oecrmoioe (BKJIIOYAas BETETaTHMBHOE) W IOJIOBOC. BHIbl 0ecrmonoro pa3MHOXKEHUS:
MMOYKOBaHUE, CIIOPYJISIINS, (pparMeHTalus, KIOHUPOBAHHUE.

[lTonoBoe pazmuoxkenue. IlonmoBeie kieTku, win ramersl. Meio3. Cragun Meino3a. IloBegeHue XpomocoM B MeHo3e.
Kpoccunrosep. bruonornueckuii cmpica Mei03a 1 OJIOBOTO Ipoliecca. Meio3 1 ero MeCTO B dKU3HEHHOM LIMKJIE OPTaHU3MOB.
[IpenzaponpiieBoe pazputue. ['amerorene3 y >KMBOTHBIX. [lonoBbie xene3bl. OOpa3oBaHHE W PA3BUTHUE TOJIOBBIX KIIETOK.
Cnepmarorene3 u ooreHne3. CTpoeHHE TMOJOBBIX KJIETOK. OIUIOAOTBOPEHUE M IMOPUOHATIBLHOE Pa3BUTHE KUBOTHBIX. CriocoObI
OILUIOAOTBOPEHUS: HApY)KHOE, BHyTpeHHee. [lapTeHorenes.

NupuBunyanbHOe pa3BUTHE OpraHu3MoB (oHToreHes). Craguu »MOpHOreHe3a >KMBOTHBIX (Ha mpumepe Jsrymku). JpoOnenue.
Tumer gpobienusi. OCOOCHHOCTH IPOOJICHHS MIICKOTIMTAIONINX. 3apOIBIIICBBIC JIUCTKU (TACTPYIISAIHS). 3aKIaKa OPraHOB U TKAHEH
W3 3apOJIbIIIEBHIX JIMCTKOB. B3anMHOE BIMsIHUE YacTel pa3BUBAIOIIETOCS 3apo/Ibiiia (AMOpHUOHAIbHAS MHAYKIKA). 3aKiIaika TiaHa
CTPOEHUS )KMBOTHOTO KaK pe3yJabTaT MEPAPXUUECKUX B3aUMOJCHCTBUI TeHOB. BrnusHue Ha HMOpHOHAEHOE Pa3BUTHE PA3IUYHBIX
(haKTOPOB OKPYKAIOIIEH CPEIBI.

Poct u pasButue xuBoTHBIX. [locTomMOpuonanbHbiii nepuoj. Ilpsmoe u Hempsimoe pasutHe. PasButue ¢ meramopdo3om y
0ECT03BOHOYHBIX M MIO3BOHOYHBIX KUBOTHBIX. brosornueckoe 3HaueHne MpsiMOro U HETIPSMOTO Pa3BUTHS, X PACIIPOCTPAHEHUE B
npupojae. TUIbI pocTa KUBOTHBIX. DAKTOPHI PETYISAIUU POCTA )KUBOTHBIX U YenoBeka. CTaauu MOCTAIMOPHOHAIIEHOTO PAa3BUTHS Y
YKUBOTHBIX U 4esoBeka. [lepuopl oHTOreHes3a yenoBeka.

Pasmuoxenue u pazputue pacreHuil. 'ametodur u cnopodput. Melo3 B xKU3HEHHOM LMKIE pacTeHuil. OOpa3zoBaHHE CIIOp B
npouecce Merosza. ['amerorene3 y pacreHuid. OIUIOJOTBOPEHHWE W Pa3BUTHUE PACTUTENBHBIX OpraHu3MoB. J[BoiiHOE
OILTIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHwil. OOpa3oBaHue W Pa3BUTHE CEMEHU. MeXaHU3MBbI PETYISINA OHTOTeHEe3a y PAaCTeHUN U

JKHUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUS U PAa3BUTHUA T'CHCTHUKU KAK HAYKH. OCHOBHBIC TCHETHYCCKHE IIOHATHUS M CHMBOJLI. [ OMOJIOTMYHBIC

XPOMOCOMBEI, AJUICJIBHBIC I'CHBI, AJIBTCPHATUBHBIC ITPU3HAKH, )IOMI/IH&HTHBIfI n peIIeCCI/IBHI)H\/'I IMPpU3HAK, TOMO3UI'0Ta, Fr€TCPO3UToTa,
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qucrasa JINHUA, I‘I/I6pI/I,Z[I>I, I'C€HOTHII, (beHOTI/IH. OcCHOBHBIE METOJAblI TCHCTUKH: l"I/I6pI/I,I[OJ'IOFI/ILIeCKI/II71, I_[I/ITOJ'IOI"I/ILICCKI/II‘/'I,

MOJIEKYJIIPHO-TEHETUYECKUI

Mounorubpumnoe ckpemuBanue. [lepBoiii 3akoH MeHens — 3aKOH €IWHOO0Opaswsi TMOPUIOB IMEpPBOro MokoyieHus. [IpaBuio
JOMUHHpOBaHUs. BTopoil 3akoH MeHaens — 3aKOH paclIeIUieHUs] NMPU3HAKOB. LluTojormyeckre OCHOBBI MOHOTHOPUIHOTO
CKpeIlIMBaHuA. [ HII0TE3a YNCTOTHI raMer.

Ananusupyroniee ckpemnBaHue. [IpomexyTodHbIi XapakTep HacienoBaHus. PacuieruieHue npU3HAKOB IIPU  HEMOJIHOM
JOMUHUPOBAHNH.

JurubpunHoe ckpemuBanue. Tpetuil 3akoH MeHzaenss — 3aKOH HE3aBUCHMOIO HacjeloBaHUS Ipu3HakoB. LluTonmormueckue
OCHOBBI IUTMOPUTHOTO CKPELIMBAHUS.

CueruieHHoe HaciieoBaHue npusHakoB. Pab6otsl T. Moprana. CuenyieHHOe HaclleIoBaHHE T€HOB, HAPYIICHUE CLEIICHUSI MEXTY
reHaMu. XpoMOCOMHasi TEOPHsI HACIIEACTBEHHOCTH.

I'enernka mnoma. XpOMOCOMHBIM MEXaHU3M ONpEJENIeHUs IMoJia. AYTOCOMBI U IIOJIOBbIE XPOMOCOMBI. ['OMoramerHblii u
rereporaMeTHbIN N0JI. [ 'eHeTnueckas CTpyKTypa IoJI0BBIX XpoMocoM. HaciienoBanue Npu3HaKkoB, CLEIJIEHHBIX C ITOJIOM.

I'enotunn kak uenoctHas cucrema. Ilnedorponmus — MHOXKECTBEHHOE [JEHUCTBHE TIeHa. MHOXKECTBEHHBIM —aJUICIIU3M.

BsaumopeiictBue HeayuienbHbIX TeHOB. KommemenTapHocTs. Onuctas. [lonumepust

BzaumoneiicTBue reHotuna u cpeasl npu GpopmupoBaHuu peHotuna. M3MeHUMBOCTh MpU3HAKOB. KauecTBEeHHBIE U KOJIMYECTBEHHBIE
MIPU3HAKYU. BUbI NI3MEHUMBOCTH: HEHACIIEACTBEHHAS U HACIIEICTBEHHASL.

MoudukanmonHas U3MEeHYMBOCTh. Ponb cpenpl B (hopMHUpOBaHUK MOIMGHUKAIIMOHHOW M3MeHUMBOCcTH. HopMma peakiyu npusHaka.
Bapuanmonsslii psii v Bapuaironsas kpusas (B. Moranncen). CoiicTBa MoAN(UKAMOHHONW M3MEHUYMBOCTH.

I'enoTunyeckas n3MeHYUBOCTh. CBOMCTBA TEHOTUITMYECKONH M3MEHUYMBOCTH. BH/IbI TeHOTUMNYECKOI N3MEHYNBOCTH: KOMOMHATHBHAS,
MYTaLMOHHASI.

KomOunaTtuBHass M3MEHUMBOCTh. Mei03 M MOJOBOM IMpolecC — OCHOBa KOMOWHATUBHOW W3MEHYMBOCTH. Poib kKoMOMHATHBHON
M3MEHYMBOCTHU B CO3[[aHMM T€HETUYECKOT0 Pa3HO00pasus B Mpeenax OJHOTO BUA.

MyrtanmoHHas U3MEHYMBOCTh. BHIbI MyTanuil: TeHHbIE, XPOMOCOMHBIE, '€éHOMHbIe. CIIOHTaHHBIE M WHAYLMPOBAHHBIE MYTAallWH.

H}IepHI)Ie W OUTOILUIa3MaTUYCCKUC MYyTalluH. CoMaTHUYECKHE U TIOJIOBBIE MYyTallu. HpI/ILH/IHI)I BO3HUKHOBCHUA MYTaHHﬁ. MYTaFeHI)I n
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HUX BJIIMAHUC Ha OpPraHu3Mbl. 3aKOHOMepHOCTI/I MYTAllMOHHOI'O ITpo1ecca. 3aKOH TOMOJIOTHYECKHX pAa0B B HaCHCHCTBCHHOﬁ

n3menuuBocty (H.W. BaBunoB). BHesnepHas ©3MEeHUMBOCTb U HACJIEACTBEHHOCTh

Kapuorun uenoseka. MexayHapoaHas IporpamMma HCCIEIOBaHUS IEHOMa 4esloBeKa. MeTonbl M3ydeHHs T'€HETHKH YeJIOBEKa:
TCHEAIOTUYECKUN,  ONM3HENOBBIA,  IIUTOT€HETHYECKHH,  MOMYJSAIHOHHO-CTATUCTUYECKUH,  MOJEKYISIPHO-TEHETUYECCKHA.
CoBpeMeHHOE OIpeleeHUe NE€HOTUIA: ITOJTHONCHOMHOE CEKBEHHPOBAHHME, T€HOTUIIMPOBAHUE, B TOM 4ucie ¢ nomompro ITIP-
aHanu3a. HacnencrBennsle 3a0oseBaHMs yenoBeka. ['@HHbIe U XpOMOCOMHBIE OoJIe3HM 4enoBeka. boyie3HM ¢ HaciaeJCTBEHHOMH
MIPEAPACIIONOKEHHOCTHIO. 3HAaUEHHE METUIIMHCKOW T€HETUKY B TIPEIOTBPAILICHUH | JICYCHUH TeHETHYECKHX 3a00IeBaHU Yell0BEKa.

CTBOJIOBBIE KIIETKHA

3.6

3.7

JlomecTukanuss U cenekuus. 3apoXkIeHHE celleKUuu U jaomectukaiuu. Yuenue H.M. BaBuioBa o neHTpax NHpOUCXOXKICHUS U
MHOTroo0Opasus KyJIbTypHBIX pacTeHHi. Poib cenexuuu B CO3AaHMU COPTOB pacTeHUil U 1mopoj kMBOTHBIX. CopT, Mmopoja, ITaMM.
3aKOH TOMOJIOTMYECKUX PAI0B B HacieAcTBeHHON n3MeHunBoct H.M. BaBuiosa, ero 3HaueHue Jyis CeeKIMOHHONW paboThI.
Mertoabl ceneKuoHHOW paboThl. MICKYyCCTBEHHBIM OTOOpP: MAacCOBBIM M MHIMBUAYaAJIbHBIA. JTanbl KOMOMHAIIMOHHON CEJIEKLIUH.
WcnpiTanue npousBoguteneil mo moroMcTBy. OTOOp MO T€HOTHNY C MOMOINBIO OLEHKH (DEHOTHNA MOTOMCTBA M OTOOp MO
TEHOTHUITY ¢ ToMouIsto ananusa JIHK.

HckyccTBEeHHBI MyTareHe3 Kak MeETOJ CEeJIEKIIMOHHOM paboThl. PanualMoHHBIE M XUMHYECKUH MyTareHe3 Kak HCTOYHUK
MyTalUi y KyJabTYpHbIX (popM opraHu3mMoB. Vcrnosabp30BaHne TéHOMHOTO PelakKTUPOBaHMs U MeTO0B pekoMOuHaHTHBIX JIHK s
MTOJIyYEHUSI UCXOTHOTO MaTepuaa sl CEIeKIHH.

[lomyuenne nomumuionnoB. BHyTpuBHumoBas rubpuamsais. bian3kopoicTBEeHHOE cKpeliuBaHue, wid MHOpuauHr. HeponactBeHHOE
CKpelIvBaHue, WM ayrOpuauHr. ['ereposuc u ero mpuuuHbl. Mcnonbs3oBanue rereposuca B cenekimu. OTaanéHHas ruOpuan3aris.

HpCO,Z[OJ'IeHI/Ie 66CHJ’IO,Z[I/I}I MCKBHUIOBBIX FI/I6pI/I,Z[OB. I[OCT TOKCHUS CCIICKIIMA paCTCHI/Iﬁ M ) KNMBOTHBIX

OOBEKThI, HCIOJb3yeMble B OMOTEXHOJIOTHM, — KJIETOYHbIE M TKaHEBBIE KYJbTYPbl, MHKPOOPTaHU3MBI, UX XapaKTEPUCTHKA.
TpaauumonHass OUOTEXHONOTUA: XJieOomeueHne, MOJyYeHHE KHCIOMOJIOYHBIX MPOAYKTOB, BUHOJENWE. MUKPOOHOIOrHYECKH
cuHTe3. OOBEKTHI MHUKPOOHMONIOTMYECKHX TexHoioru. IlpousBoicTBo Oenka, aMHUHOKHUCIOT M BUTaMHMHOB. VICKycCTBEHHOE
OILIONOTBOpEHUE. PEKOHCTPYKIMS AMLIEKIETOK U KJIIOHUPOBAHUE KUBOTHBIX. METO/| TpaHCIUTAHTAlUU SAEP KIETOK.

XpOMOCOMHaH U I'CHHAs1 UHKCHCPUS. HCKyCCTBCHHLIfI CHHTC3 I'CHAa U KOHCTPYUPOBAHUC peKOM6I/IHaHTHLIX I{HK I[OCTI/I)KCHI/IH n
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ICPCIICKTHUBLI XpOMOCOMHOﬁ H TEHHOU HHXXCHCPUU. Me,Z[I/II_II/IHCKI/Ie OMoTeXHONOrHH. Mcoib30BaHUE CTBOJIOBBIX KIIETOK
Cucrema u MHOFOO6pa3I/Ie OpPraHu4YCCKOro Mupa

buonorunyeckoe pasHooOpasue opraHu3moB. CoBpeMeHHas cHUCTeMa oOpraHudyeckoro wmwupa. [IpuHIUOBI KiaccupuKanuu
opranu3mMoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPraHU3MOB.

OCOOCHHOCTH CTPOCHHS M SKU3HEICSTEIBHOCTH OJHOKJICTOUHBIX OpPraHU3MOB. bakTepuu, apxeu, OJHOKJIECTOYHBIE T'pUOHI,
OJITHOKJIETOYHbIE BOAOPOCIH, Jpyrue NpOTUCTHL. KosloHManbHbIE OpraHu3Mbl. JIBUKEHHME OIJHOKIJIETOYHBIX OPraHU3MOB:
amMEOOUTHOE, )KT'YTUKOBOE, PECHUYHOE. 3allluTa y OAHOKJIETOUHBIX OPraHU3MOB. Pa3ipa)kuMocTh y OJJHOKJIETOUHBIX OPraHU3MOB.

Takcucel

MHOrokJIeTOYHbIE pacTeHus. B3auMOCBS3b YacT€l MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl M CHUCTEMbl OpPraHOB
MHOT'OKJIETOYHOTO opranu3ma. Opranu3M Kak eAuHoe 1enoe. TkaHu pacTeHuidl. TUIbl pacTUTEIbHBIX TKaHEH: oOpa3oBaTeabHasl,
MIOKPOBHAs, MPOBOJAIIAsI, OCHOBHAs, MexaHuueckas. OCOOCHHOCTH CTpoeHus, (QyHKUMNH U pacroyiOKeHHs TKaHeW B opraHax

pacTeHui

BereraTuBHble M TI€HEpaTHUBHBIE OpraHbl pacTeHHil. DYHKIMHM OpraHoB M cuctem opraHoB. Kapkac pactenuil. [IBu>xeHue
MHOT'OKJIETOYHBIX PACTEHUN: TPONU3MBbl U HacTuu. [loryomenue Boabl, YIIEKUCIOrO ra3a 1 MUHEPaIbHBIX BELIECTB PACTCHUIMU.
Jbixanue pactenuil. Juddysus ra3os yepe3 NoBEpXHOCTh KIETKU. TpPaHCIIOPTHBIE CUCTEMBI pacTeHUI. Bolaenenue y pacTeHuid.
3ammTa y MHOTOKJIETOUHBIX pacTennil. Kyrukyna. CpescTBa macCUBHON M XUMUYECKOM 3alTuThl. OUTOHIUIBI.

Pa3apakxuMocCTh U peryisnus y opranu3MoB. PazapakuMocTs U peryJisaius y MHOTOKIIETOYHBIX pacTeHUH. POCTOBEIE BelecTBa U

HUX 3HAUYCHUC

MHOroKJIETOYHBIE JKUBOTHBIE. B3aMMOCBA3b 4acT€l MHOTOKJIETOYHOIO oOpraHu3ma. TKaHW, OpPraHbl U CHUCTEMBI OpPraHOB
MHOTOKJIETOYHOrO opraHu3Ma. OpraHusm Kak eauHoe Leinoe. I'omeocras. TkaHM >KMBOTHBIX M Y€JIOBEKA. THIBI KUBOTHBIX
TKaHeW: dMuTeNnaabHasi, COeAUHUTENbHAs, MbllleuHasi, HepBHas. OCOOEHHOCTH CTPOEHHUs, QYHKIUN U PACIIOIOKEHUS TKaHEW B

OopraHax >XKMBOTHBIX U YCJIOBCKA

4.6

Opranbl U CHUCTEMBI OpPraHOB >KMBOTHBIX. DyHKIHMHM oOpraHoB M cucreM opraHoB. Omopa Tena opraHu3MoB. CKeneTsl
OJITHOKJIETOYHBIX U MHOTOKJIETOYHBIX XKUBOTHBIX. HapyXHbII 1 BHYTpeHHUH ckeneT. CTpOEHHE U THUIIBI COEUHEHMS KOCTEH.

I[BI/I)KCHI/IC MHOI'OKJIETOUYHBIX KHUBOTHBIX. IIuTanme >XMBOTHBIX. IluTaHHe MHO3BOHOYHBIX JKHBOTHBIX. I[BIXS.HI/IG JKHUBOTHBIX.




Koxnoe apixanue. XKabepHoe u 1€rouHoe JbIXaHUE.

JlpIxaHue TO3BOHOYHBIX JKMBOTHBIX. DBOJIIOIMOHHOE YCIOXKHEHUE CTPOEHMS JIETKUX ITO3BOHOYHBIX XMBOTHBIX. [lpIxaTenbpHas
cucreMa 4esoBeka. MexaHu3M BEeHTWIALMM JIETKUX Y NTUL U MIEKONUTAIOMMX. TpaHCIIOPT BEIIECTB Y OpraHu3MoB. TpaHcnopt
BEIIECTB Yy XUBOTHBIX. KpoBeHocHas cucrema u e€ opranbl. KpoBeHOCHas cucTemMa NO3BOHOYHBIX JKMBOTHBIX. Kpyru
KpoBOoOOpaIieHusi. DBOJIOLUOHHBIE YCIOKHEHUSI CTPOCHHS KPOBEHOCHOW CHUCTEMbl MO3BOHOYHBIX JKHBOTHBIX. Bblnenenue y
opranusmoB. Beiaenenue y ;xuBoTHbIX. CokpaTturenbHble Bakyoau. Opransl BblienaeHus. CBsA3b MOJIOCTH T€jla ¢ KPOBEHOCHOM U
BBIIEJIUTENIBHON cucTteMaMu. BpleneHne y n0o3BOHOUYHBIX XKUBOTHBIX. 3aIllMTa Y MHOI'OKJIETOUHBIX >KMBOTHBIX. [IOKpOBBI U X
IIPOU3BOJHBIE.

PasgpaxxumocTes M peryisinus y OpraHu3MoB. Pa3ipaXMMOCTh y OJHOKIIETOYHBIX OpPraHuM3MOB. Takcucel. PasznpaxumocTts H
peryisanus y MHOTOKJIETOYHBIX pacTeHU. POCTOBBIE BellecTBa U UX 3HAYCHHUE.

HepBnas cucrema u peduiekTopHasi peryisiius y MHOTOKJIETOYHBIX KUBOTHBIX. HepBHas cucteMa U €€ oTaenbl. DBOIIOLUOHHOE
YCIIO)KHEHUE CTPOCHUS HEPBHOM CUCTEMBI Y dKUBOTHBIX.

Pazpabotka anroputmoB u nporpamm st 3G (eKTuBHON (HYHKIIMOHATFHONW aHHOTAIMK T€HOMOB, TPAHCKPUIITOMOB, TIPOTEOMOB,

MeTa00JIOMOB MUKPOOPTAHU3MOB, PACTEHUM, )KUBOTHBIX U YEJIOBEKA

5 Opranusm 4enoBeKa U ero 370pOBbe
Opranbl U cucTeMbl OpraHoOB 4yenoBeka. OTAeNbl TOJOBHOTO MO3ra MO3BOHOYHBIX UBOTHBIX. Peduiekc u pednexropHas nyra.
51 besycnoBuble U yciaoBHblE pediekchl. ['yMopanpHas peryiasuuss U SHIOKPUHHAs cUCTeMa >KMBOTHBIX W denoBeka. JKenesbl
' SHJOKPUHHOM CUCTEMBI U HMX TOPMOHBI. JIeHCTBHE NOPMOHOB. B3auMOCBS3b HEPBHOM M DHIOKPUHHOW cucTeM. I'mmoramamo-
runoduszapHas cucrema. Peduekc u pedexkropnas nyra. besycinoBHble 1 yCIIOBHBIE pedIIeKChI
3ammra opraHu3ma oT OosiesHedl. MIMMyHHas cuctema yenoBeka. KieTouHBIE M TyMOpaibHBIH MMMYHHUTET. Bpoxa€HHBIH,
5.2 NpUOOpeTEHHBIN crnienuduueckuii UMMyHUTET. Teopus KioHalbHO-celekTuBHOro umMmyHurera (I1.0pnux, ©.M.bepner,
C.Tonerasa). BocnanurenbHble OTBETHI OpraHn3MoB. Polib BpOKIEHHOIO MUMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00J1€BaHUI
5.3 Kposenocnast cuctema u e€ opranbl. Cepie, KpOBEHOCHbIE cocyabl U KpoBb. Kpyru kpoBooOpamenusi. Pabora cepaua u eé
' perynsauus
5.4 Jbixanue uenoseka. Juddysus razoB yepe3 NoBepXHOCTh KIETKHU. JlpIxaTeabHas cCUCTeMa yesnoBeKa. J{pIxaTenbHas MoBEpXHOCTb.



Perymmn;{ JAbIXaHU. HBIX&TGJ'IBHBIC 00BEMBI

HI/IH_IeBapI/ITeJ'IBHaH CUCTEMA 4YCJIOBCKA. OTI[GJ'IBI IMUIICBAPUTECIBHOI'O0 TpaKTa. HI/IH_[CBapI/ITeJ'IBHBIC JKCJIC3BbI. BHYTpI/IHOJ'IOCTHOC n

> BHYTPHUKJIETOYHOE ITULICBAPCHUE
5.6 IToxpoBs! u ux npousBoanslie. Opransl BeiaeneHus. [louku. Ctpoenue u pyHkunonupoBanue Hedpona. GubTpanus, ceKpenus u
' o0paTHOE BcachlBaHHE KaKk MEXaHU3MBI pa0OThI OpraHoB BbiAeIeHUA. OOpa3oBaHUe MOYH y YeTIOBEKa
5.7 JIBu>keHHe yenoBeKa: MpllieyHas cuctema. CKeleTHbIE MBIIIIBI U UX paboTa. CTpoeHHE U TUIIBI COEAUHEHMS KOCTEN
6 Teopus 3Bontonuu. PazButue xu3Hu Ha 3emie
Oodmonionnast teopust Y. Jlapsuna. [Ipeanocsiiku BO3HUKHOBEHUS AapBUHU3MA. JKW3HB 1 Hay4yHas aestenbHocTh Y. JlapBuHa.
JBuwxymue cuibl 3Boiounu BuaoB 1o Y. JlapBuHy (BbICOKasi MHTEHCHUBHOCTb Pa3MHOXKEHUS OpPraHU3MOB, HACIIEJICTBEHHAs
6.1 M3MEHYHBOCTb, 60pb0a 3a CyILeCTBOBAaHHUE, ECTECTBEHHBIN U UCKYCCTBEHHBIH 0TOOD).
Odopmienne cunternyeckoi Tteopuu s3Bomounu (CTD). HelitpanbHas Teopust sBoironuu. CoBpeMeHHasl 3BOJIOLMOHHAS
Ouosiorusi. 3HaueHHE YBOJIOIMOHHON TE€OpUHU B OPMUPOBAHUH €CTECTBEHHO-HAYYHOH KapTHHBI MHPa
[Tomymsius kak 3neMeHTapHas eIuHuIa 3Botoi. COBpeMEHHbIE METO/IbI OLIEHKH T€HETHYECKOI0 pa3sHO00pa3us U CTPYKTYpPhI
nonyisinuil. Mi3MeHeHne reHopoHaa MONYJISAIUN KaK 3JIEMEHTApHOE HBOJIIOLIMOHHOE SIBJIEHHE. 3aKOH I'€HETHYECKOI0 paBHOBECUS
JUx. Xapnu, B. Baiin6epra.
OneMeHTapHble (haKTOPBI (IBMXKYILME CHIIBI) SBOJMIOLMU. MyTalnoHHbIi npouecc. KomOuHaTuBHast n13MeHUUBOCTh. Jlpeiid reHos
— cllydaliHble HEHaIlpaBJICHHbIE WM3MEHEHHUs 4YacToT aiened B momynsauusax. O¢dekr ocHoBarens. Murpauuu. M3omsuus
6.2 MOMYJISILUI: reorpaduueckas (IpOCTpaHCTBEHHAs ), Onosornyeckas (penpoayKTUBHAs).

EcrecTBeHHbI 0TOOp — HampaBisomui GakTop 3BoatoIUH. DOpPMBI €CTECTBEHHOIO OTOOpa: JBHXKYIIMHA, CTAaOMIN3UPYIOIIUH,
paspbiBaroiuii (qu3pynTuBHbIi). [lonoBoii oT6op.

[IpucnocoOaeHHOCT, OPraHW3MOB KaK pe3ylbTaT MHUKPOIBOMIONMHU. BO3HUKHOBEHHE MPHUCIIOCOONIEHUH Yy OpraHu3MOB.
Apomopdo3sl U upmoanantanuu. [Ipumepsl mnpucnocobneHuii 'y opraHu3moB. OTHOCHUTEIBHOCTh MPUCIIOCOOJIEHHOCTH
OpraHU3MOB.

Bun, ero kpurepuu u cTpykTypa. BuaooOpa3oBaHue Kak pe3ylbTaT MUKPOIBOJIONUM. M3omsamus — KiodeBoit (dakTop




6.3

BH1000pa3zoBanus. [Tytu u cmocoObl BUI000pa30oBaHus: ajuIoNaTpuieckoe (reorpaduueckoe), CUMITIATPUIECKOE (IKOJIOTHIECKOE),
«MTHOBEHHOE» (TIONUIIONAN3aNUs, THOpuaAn3anus). JmuTeaIbHOCTh SBOIIOLMOHHBIX POLIECCOB.

MexaHu3mbl (OPMHUPOBAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Pone  9BOMONIMOHHONW OHMOJIOTMU B pa3pabOTKe HAYYHBIX METOJIOB COXpaHEHHs OHOpa3HOOOpasus. MUKPOIBOIIONUS U

KODBOJIIOLIMS [1apa3uTOB U UX X035€B. MexaHu3Mbl (OPMUPOBAHUS YCTOMUYHUBOCTH K aHTUOMOTHUKAM U CIIOCOOBI OOPHOBI C Hel

Metoabl u3ydeHUs: MakpodBoyitonuu. [laneoHToNIOTMYECKHEe METOJbl U3yueHUs dBoiounuu. [lepexoaneie (opmber U
¢buoreHeTHYECKUE PSIIbI OPTraHU3MOB.

buoreorpadudeckne mMeronsl u3ydenus sBononnu. CpaBHenue (iopsl U (ayHbl MAaTEpUKOB M OCTPOBOB. buoreorpaduueckue
obnactu 3emiu. Buabl-DHIEMUKH U PETUKTHI.

DOMOpPHUOIOTHYECKHE U CPaBHUTEIbHO-MOP(POIOTUUECKHE METO/Abl M3YUYEHHUS SBONIONMH. | €HeTHUYeCKue MEXaHU3Mbl HBOJIOLUN
OHTOI'CHE3a M MOsSABJICHUA O3BOJIIOIITMOHHBIX HOBIIIECCTB. I'omonoruunele U aHAJIOTUYHLIC OpTraHbl. PYIII/IMCHTapHBIC OpraHbl U
aTaBU3MBI. MOHeKy.HHpHO-FGHGTI/I‘-ICCKI/IG, OMOXMMHUYECKHE U MaTEMATHUYECKUE MCTOABI HU3YYCHUS SBOJIFOIHH. I'omonoruunsie
reHbl. COBpeMEHHBIE METO/IbI TOCTPOCHHS (PUITOTCHETHUECKUX JCPEBHEB.

XPOMOCOMHBIE MYTAI[UH U IBOJIIOIHSI TEHOMOB.

OO6mume 3akoHOMepHOCTH (TIpaBuIiIa) BoMONMUA. HeobpatuMocTs »BoMOIIMK. AfanTUBHAs paauanus. HepaBHOMEPHOCTh TEMITOB

9BOJJIOIINH

6.4

HayuHble runoTessl NpouCcXoaeHUs KU3HU Ha 3emiie. AOMOreHe3 W naHcnepmus. JJoHaydHble MpenCcTaBICHUS O 3apOXKIACHUN
XKHU3HU (KpeallMoHu3M). ['MmoTe3a MOCTOSHHOIO CaMO3apoXKIAEHUs XH3HU U e€ ompoBepxeHue omnbiTamu O. Penu, JI.
Cnannanuany, JI. ITacrepa. Ilporcxoxaenue sKxu3Hu 1 aCTPOOUOIIOTHSL.

OcHOBHBIE ATalbl HeOpraHuyeckon 3BosoLuH. [InanerapHas (reojoruueckas) BOTIONM. XUMUYEcKask IBOJOLUSA. AOMOTEHHBIH
CUHTE3 OpraHWYecKux BemecTB u3 Heopranmdeckux. OmeiT C. Mumiepa u I'. FOpu. ObpazoBanue MmoamMepoB U3 MOHOMEPOB.
KoanepBarnas runoreza A.M. Onapuna, runote3a nepBuuyHoro Oynbona J[x. Xonaeina, renerudeckas rumnoresa I'. Ménnepa.
Pu6o3umsl (T. Yek) u runoresa «mupa PHK» V. I'unGepra. @opmupoanrne MeMOpaH 1 BO3HUKHOBEHHE MPOTOKIETKH.

Uctopus 3emin u Metonpl €€ n3ydeHus. Mckomnaemple opraHuyeckue ocTaTku. ['eoxpoHonorus u e€ Metoapl. OTHOCUTEIbHAS U

abComoTHAs TeOXPOHONIOTHSL. [ €0XpOHOIOTHYecKast IKaja: Y0HBI, IPbI, IEPUOIBI, ATIOXH.



6.5

HauanbHble srtanbl opranumdeckoil ssomonuu. llosBiaeHue W 3BOMIONMS MEPBBIX KJIETOK. OBOJIONMS MeTabosn3Mma.
BosnukHoBeHne mnepBbiX 3KkocucreM. CoBpeMeHHble MHKpOOHBIE OHOIUIEHKM KakK aHajlor MEepBbIX Ha 3emje COOOIIECTB.
Crpomaronutsl. [IpokapruoThl U 3yKapHOTHI.

[Ipoucxoxxaenne s5ykapuoT (cUMOHMOreHe3). DBOJIOLMOHHOE IPOUCXOXKICHHE BHUPYCOB. IIponcxoxieHHe MHOTOKJIETOYHBIX
OpraHu3MoB. BO3HMKHOBEHHE OCHOBHBIX I'DYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Talbl HBOJIONUH BHICIIUX pacTeHHid. OcHOBHBIE apoMopdo3bl pactenuil. Beixox pacrenmii Ha cymy. [TosBrenue
CIIOPOBBIX pPAacCTeHU U 3aBoeBaHue UMH cylind. CeMeHHble pacTeHus. [IporncxoxkaeHne BETKOBBIX PACTEHUN.

OCHOBHBIE 3Tallbl 3BOJIOLMU KUBOTHOrO Mupa. OCHOBHBIE apoMop(o3bl KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB —
MOSIBJICHUE COBPEMEHHBIX TUIOB. IlepBble xopaoBble >kUBOTHBIE. JKM3HBb B BOje. DBOJIOLMS MO3BOHOUHBIX. [IpoucxoxaeHue
ampubuii m pentwimid. [IpowcxokaeHHE MIICKONMUTAOMMX ©W nTull. [IpuHmmn kmodeBoro apomopdosza. OcBocHHE
0€Cr03BOHOYHBIMU M [T03BOHOYHBIMU )KMBOTHBIMH CYIIIH.

Pa3putue >xu3HM Ha 3emiie IO 3paM M MEpHOAaM: apXel, MPoTepo30ii, maneo3oi, Me3030H, KaitHo30i. OO0Imas xapakTepucTuKa
KIIMMaTa M TEeOJIOTHYECKUX TporeccoB. [losiBIeHHEe M paciBeT XapaKTEPHBIX OPraHU3MOB. YTJIE0Opa3oBaHUE: €ro YCIOBUS U
BJIUSIHUE Ha ra30BbI COCTaB aTMOC(EpHI.

MaccoBble BBIMUpaHHUS — 3KOJOTUYECKUE KPHU3UCHI Mpouuioro. ITpuuuHel u ciencTBuss MaccoBbIX BbIMHpaHui. COBpPEMEHHBIH

9KOJIOTUYECKUI KPU3HC, €T0 0COOEHHOCTH

Pasnensl u 3agaum anTpomnonoruu. Meroasl aHTpomnosiornd. CTaHOBJIEHHME IIPEICTABICHUN O IPOUCXOXKIACHUM YEJIOBEKa.
CoBpeMEHHBIE HAYYHBIE TEOPHUH.

Cxo/icTBO 4enoBeKa ¢ )KUBOTHbIMU. CHCTEMaTHYECKOe MoJIoKeHHe uyeraoBeka. CBUIETENbCTBA CXO/ICTBA YEIOBEKa C KUBOTHBIMHU:
CPaBHUTEIBLHO-MOP(OIOrHYECKHe, 3MOpHUOIOTHYECKUe, (PU3H0NI0ro-OnoXuMHUYECKe, mMoBeAeHYeckre. OTIM4Yus 4eloBeKa OT
XKUBOTHBIX. [IpAMOXO0K/I€HNE M KOMIUIEKC CBA3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra M BTOPOM CUTHaIbHOMU
CHUCTEMBI.

JiBuxymue cuiibl ((akTopbl) aHTpOIOTeHe3a: Ouosnorudeckue, coruanbHble. COOTHOIIEHHE OMOJOTMYECKUX M COLMATbHBIX
(haKkTOpOB B aHTPOIIOTEHE3E.

OcHoBHBIC CTaJuu AHTPOIIOTCHE3A. ABCTpaJ'IOl'II/ITeKI/I — ABYHOI'MC IIPCAKU mogeit. Yemosek YMCHBIﬁ, MEPBLIC HU3TOTOBJICHUS



7.1

opyauii Tpyna. YenoBek MpsIMOXOSIIMK W TMEPBBIA BBIXOJ Jitojel 3a mpeneiabl Adpuku. YenoBek redaeab0eprckuii — oOmmmia
IIPEIOK HEAHEPTaIbCKOr0 YEJIOBEKa M YEJIOBEKA pa3yMHOro. YenoBek HeaHAEpPTAIbCKUI Kak BUJ JIIOJEH XOJOJHOrO KIMMATa.
YenoBek pa3yMHBII COBPEMEHHOTO THIIA, J€HUCOBCKUN YEJIOBEK, OCBOCHHE KOHTUHEHTOB 3a npeenaMu AQppuku.

DBOJIOIUS COBPEMEHHOTO 4esioBeka. EcTecTBeHHbII 0TOOp B MOMYMALUAX YeiaoBeka. MyTallMOHHBINH MpoLecc U MOIUMOPHU3M.
[TonynsioHHBIE BOJHBL, Apeiid reHoB, Murpanus u «3pdeKT ocHoBaTeNs » B MOMYJISIUAX COBPEMEHHOT'O YETIOBEKA.
Yenoseueckue pacsl. [lonarue o pace. bonbiine pacsl: eBporneoniHas (€Bpa3uiickas), aBCTpanio-HErpouHas (3KBaTOpUalIbHAsA),
MOHTroJIONIHAs (a3MaTCKO-aMEepUKaHCKas). Bpemss v myTtu pacceneHusi 4ejaoBeKka IO IulaHeTe. EJUHCTBO yelloBe4YecKHX pac.
Hayunas HecoctosTtenbHOCTh pacu3ma. I[IpHcrnocoONIeHHOCTh YelloBeKa K Pa3sHbIM YCIOBHSIM OKpYKarolledl cpeibl. BnusHue

reorpaduyueckoit cpeasl 1 apeiida reHoB Ha MOP(OIIOTHIO U (PU3HOJIOTHIO YETOBEKa
DKocHcTeMbl ¥ IPUCYILIUE UM 3aKOHOMEPHOCTH

Paszpnensl u 3agaun 3xos1oruu. CBA3b SKOJIOTUU C IPYTUMH HAYKAMM.
Meroasl skonoruu. [loneBsie HaOmOIEHUS. DKCIEPUMEHTHI B SKOJOTHM: MPUPOJHBIE W JiabopaTtopHbie. MojenupoBaHue B

9KOJIOTUU. MOHUTOPUHT OKpPYKAIOMIEH CPEIbl: JTOKAIbHBIN, PETMOHATBHBIN U TI100aTbHBIN

7.2

Dkojorudeckre (QakToppl U 3aKOHOMEpPHOCTH HX JeictBus. Knaccuduxamus sKojlornyeckux (QaxTopoB: abOMOTHUECKHE,
OouoTHueckue, aHTpororeHHsle. OOIME 3aKOHOMEPHOCTH JEHCTBHs SKosorndeckux QaxrtopoB. I[IpaBmio munHumyma (K.
HInpenrens, 0. JIn6ux). TonepanTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

AlGuoTtndeckue Qgaktopsl. CBET Kak dKoyJorudeckuil gakrop. JelicTBUe pa3HBIX y4aCTKOB COJIHEYHOTO CIIEKTpa Ha OpraHU3MBI.
DKOJIOTHYECKHE IPYIIbl PACTEHUI U )KUBOTHBIX 0 OTHOIIEHHUIO K cBeTy. CUTHaIbHas poJib cBeTa. DOoTonepruou3M.
Temmneparypa kak skojoruueckuil ¢akrop. JlelicTBue Temreparypbl Ha opraHu3mbl. [loHMkuioTepMHBIE M TOMOHOTEpPMHBIE
OpPraHU3Mbl. DOBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak skonorumdeckwii dakrop. I[IpucnocobseHusi pacTeHMid K TMOJepkKaHui0 BoaHoro Oamanca. Kiaccuduxarms
pacTeHuil o oTHOIIEHUIO K Bojie. [Iprucrnocobaenust dUBOTHBIX K HU3MEHEHHUIO BOJHOTO PEXXHUMA.

Cpenpl oOuTaHMsI OPraHU3MOB: BOJHAs, HA3€MHO-BO3/YILHAs, MOYBEHHAs, TJyOMHHAs IMOJNOYBEHHAs, BHYTPHOPraHU3MEHHAs.
OU3NKO-XUMUYECKHE 0COOEHHOCTH CpeJl OOMTaHus OpraHu3MoB. [Ipucrnoco6iieHust OpraHu3MoB K )KM3HH B PA3HBIX CpeAax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbl. CyTOYHBIE U TOAMYHBIE pUTMBI. [Iprcrnoco6ieHHOCTh OpraHu3MOB K




7.3

CC30HHBIM U3MEHEHUSAM YCIOBHUM KU3HU.

XKuznennsie (opmel opranuzmoB. Ilonarue o >xuzHeHHOM (opme. JKu3HeHHBIE (OPMBI pacTEHUI: NEpeBbs, KyCTapHUKH,
KyCTapHMYKH, MHOTOJICTHHUE TpaBbl, OJHOJETHHE TpaBbl. JKuW3HEHHBIE (OPMBI JKUBOTHBIX: THAPOOUOHTBHI, TEOOHOHTHI,
a3poOHOoHTBI. OCOOEHHOCTH CTPOSHMSI U 00pa3a )KU3HH.

buornueckue ¢aktopsl. Buasl OumoTHYecKMX B3aMMOJAEHCTBHMM: KOHKYPEHLUS, XMIIHMYECTBO, CUMOMO3 U €ro (opMmbl.
[TapazutusMm, Koomepanus, MyTyajlu3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxJieOHW4YecTBO). Herpoduueckne B3anMoaeHCTBUS
(Tonmueckue, popuyeckue, padbpuueckne). 3HaueHHE OMOTUYECKUX B3aUMOICWCTBUI /ISl CYIIECTBOBAHUS OPTaHU3MOB B Cpele

o0uTaHuA. HpI/IHHI/IH KOHKYPCHTHOI'O NCKIIFOYCHUA

DKOJIOTHYECKHE XapakTepucTuku mnomymsiiuu. [lomynsiuss kak Ouonoruueckas cuctema. Poib HEOZHOPOJHOCTH CPEIBI,
¢busnueckux OapbepoB U ocoOeHHOCTeW Ouonoruv BUIOB B (OPMUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYPHI MOIYJISIIMMA.
OcHOBHBIE MOKAa3aTeIU MOMYJISIUN: YUCICHHOCTb, TJIOTHOCTh, BO3pAcTHAsl M MOJIOBasi CTPYKTYpa, POKAAEMOCTb, TPUPOCT, TEMIT
pocTa, CMEPTHOCTb, MUTPALIMSL.

DKoJioruyeckas CTpykTypa nonyasauuu. OneHKa YUCIACHHOCTH NOMyIsiuu. JluHaMuKa Nonysiuu 1 e€ peryisuus. buornueckuit
MOTEHIMaN Nonyasuuu. MoaenrupoBanue AMHAMUKH nonyisinuu. KpuBele pocta yucieHHOCTH nonyiasiuuu. KpuBble BBDKMBAHUA.
Perynsamust yuciaeHHOCTH TOMYJSIUNA: POJib (AKTOPOB, 3aBUCSIIMX M HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTMYECKHE CTpaTeruu
BUJ0B (I- u K-cTpaTterun).

[TonsTre 06 skomoruyeckoil Huie Buaa. Mecroobutanue. MHoromepHas mMozens sKkonorundeckoil Humm Jx.M. XaTunHcoHa.
Pa3mepsl skonmornyeckor HuiM. IloTeHumanpHas u peanu3oBaHHAs] HULIK.

Buna kak cucrema momymnsiuid. Apeanbl BUAOB. BUIbl ¥ UX JKM3HEHHBIE CTPATETHMH. 3aKOHOMEPHOCTH TOBEICHUS] U MUTPALIUA

JKUBOTHBIX. brojiornueckne nHBa3uu YYKCPOJHBIX BUI0B

7.4

CoobmectBa opranu3mMoB. buorieHo3 u ero crpykrypa. CBsi3u MEXAy OpraHU3MaMH B OHMOIIEHO3e. DKOCHCTeMa KaK OTKPHITas
cucrema (A.Jlx. Tencnu). dyHKUIMOHANBHBIE OJOKHM OPTaHU3MOB B JKOCHUCTEME: MPOAYIEHTHI, KOHCYMEHTHI, PEIYIEHTHI.
Tpoduueckue ypoau. Tpoduueckue nenu u cetu. Adnorudeckue 610ku 3xocucteM. [1ouBbl 1 Wikl B 3KocucTeMax. Kpyrosopor
BCIICCTB U TOTOK DHCPIUH B ODKOCHUCTEME.

OcHOBHBIE TTOKA3aTEIN YKOCUCTEMEL. bruoMacca u IMpOoaYKIHU. DKOJIOTUYECKHE ImupaMuabl YUCCII, OroMacchl 1 OHECPTHUH.



HamnpaBneHHble 3aKOHOMEPHBIE CMEHBI COOOINECTB — CyKueccuu. [lepBHYHBIE M BTOPHYHBIE CYKIECCMM W MX IPUYMHBL
AHTpPOTIOTCHHBIC BO3/CUCTBUS HA CyKieccuu. KimmmakcHoe coo0imecTBo. bruopazHooOpasue u MOJHOTa KPYroBOpPOTa BEIECTB —
OCHOBA YCTOMUMBOCTH COOOIIECTB.

[Tpuponnsle 3KocHcTEMBbl. AHTPOIOI€HHBIE 3KOCUCTEMBL. ArposkocucteMa. ArporeHos3. Pasnuuus Mexay aHTpONOI€HHBIMU M
IPUPOJHBIMHU S3KOCHUCTEMaMH.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['oponckas ¢uopa u payna. CHHaAHTpONHM3AMs TOPOACKON (ayHBHI.
buonoruueckoe u X034HCTBEHHOE 3HAYEHUE ArpO’IKOCUCTEM U ypOOIKOCUCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHHS OCHOBHBIX
B3aUMOJICHCTBUI OPraHU3MOB B 3KOCHCTEMAX.

HepeHoc OHEPIruru M BCUICCTB MCKAY CMCKHBIMU SKOCHUCTECMaMMU. Y cTOHYMBOCTD OpTraHnu3MoOB, HOHYJIFIHI/Iﬁ U 3KOCUCTEM B

YCII0BUAX €CTCCTBCHHBIX W aHTPOIIOICHHBIX BO3I[€I>'ICTBI/II\;I
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buocdepa — obmennanerapHas o0omoyka 3eMiIH, TZle CYIIECTBYET MM CYIIECTBOBaja u3Hb. Yuenue B.M. Bepnaackoro o
ouocdepe. Obmactu 6mocdeps! u e€ cocras. Kuboe BeniecTBo Onocheps! 1 ero GyHKINH.

3aKOHOMEPHOCTH CylecTBoBaHUs Onocdepsl. OcoOeHHOCTH Ouocepbl Kak TII00adbHOM SKOCHCTEMBL. J[MHamMudeckoe
paBHOBecue B Ounocdepe. KpyroBopoTsl BelmecTB U OMOT€OXMMHUYECKHE HUKIBI (Yyriepona, a3oTa). PUTMUYHOCTh SIBJICHHUI B
ouocdepe.

3oHanbHOCTh Ouocdepsl. Ilonstue o Ouome. OcHOBHbIE OHOMBI CYIIM: TYyHJpa, XBOMHbBIE Jieca, CMELIaHHbIE W
IIMPOKOJIMCTBEHHBIE JIECa, CTENH, CaBaHHBI, IIYCTHIHH, TPOIMYECKUE Jieca, BBICOKOTOPhs. Kimmar, pacTUTeNbHBII U KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpyKTypa u (QYHKIIHS KHBBIX CHCTEM, OIIEHKa HX PECYPCHOT0 MOTeHIIMaa U OnochepHbIX (HyHKIUH
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DKoylornyeckue KpHU3UChl M UX TNpHUuHBL. Bo3nelicTBue venoBeka Ha Ouocdepy. 3arpszHeHue BO3AYIIHOM cpenpl. OxpaHa
BO3/yXa. 3arps3HeHue BOAHOU cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienune mnouBbl. OXpaHa TOUYBEHHBIX PECYpPCOB.
W3meHeHne knumara.

AHTpPONIOTEHHOE BO3/JCHCTBUE HA PACTUTENBHBIA M XKUBOTHBIM MHp. OXpaHa pacTUTEIBHOTO M KUBOTHOrO MHpa. OCHOBHBIE
NPUHIUIBL 0XpaHbl npupoabl. Kpacuele kauru. Ocobo oxpansiembie npupoansie Teppuropunt (OOIIT). boranuueckue caabl u
300JIOTUYECKUE TTapKH.

OCHOBHBIE NPUHIUIBI YCTOMYMBOIO Pa3BUTHs YEJIOBEYECTBA M MPUPOJBL. PaloHanbHOE MPUPOJIONOIb30BAaHUE U COXPAHEHUE
OMOJIOrMYecKOro pasHoobdpasus 3emiiu










