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MHNOACHUTEJBbHASA 3AIIUCKA

[Tporpamma o yuebnomy npeamery "buosnorus” (nanee - OMOJIOTHS) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«O06 obOpazoBannn B Poccuiickoit Deaepannn»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro npeamera «bruonorus» U OCHOBHBIX MOJIOKEHUN (penepanbHOoi paboyeil mporpamMmbl
BOCTIUTAHHUS.

VYuebnsiii npeamer «buonorus» yrimyonénnoro ypoBHs wu3yudenust (10—11 xmmaccer)
ABIISIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOM obnactu «EcTecTBEeHHO-HAYUHBIE MPEAMETHIY.
Cormacao monoxenusim OI'OC COO mnpodwiibHbIe y4eOHBIC NPEIMEThI, H3y4aeMble Ha
yrayOnEHHOM YpOBHE, SIBIISIOTCS criocoboMm muddepeHnumanuu o0ydeHusl Ha YPOBHE CPEIHETrO
oOmiero oOpa3oBaHUS M NMPHU3BAaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIHMM,
CpeIHUM OOIIUM, CpPeIHUM MPOPECCHOHANBHBIM W BBICHIMM OOpa3oBaHHeM. B To ke Bpems
KOKIBIA U3 ATHX Y4€OHBIX MPEIMETOB JOJKEH ObITh OPUEHTUPOBAH HA MPUOPUTETHOE PEIICHUE
00pa30BaTeNbHBIX, BOCIUTATEIBHBIX M PAa3BHBAIOIINX 3aJa4, CBSA3aHHBIX ¢ MpodopueHTaren
00yJaromuxcsi ¥ CTUMYJIMPOBAHHWEM HHTEpPeca K KOHKPETHOM OOJAacTH HAy4YHOTO 3HAHHA,
CBS3aHHOTO C OWOJNOTHEN, MEAMIIMHON, SKOJOTHEH, IMCUXOJOTHEH, CIOPTOM WJIM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebnomy npenmery "buosiorus" naér nmpencraBiieHHe O IEIH U 3a/1a4ax
u3ydeHus yaeOHoro npeamera «bruonorus» Ha yriyOI€HHOM ypOBHE, OIpeelsieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHHWEe, €ro CTPYKTYpUPOBAHHME MO paszjieiaM M TeMmaw,
pacnpeziefieHue Mo KjlaccaM, peKOMEHAYeT MOCe10BaTeIbHOCTh U3yUeHHUsl yueOHOro MaTepuana
C y4€TOM MEXKIIPEIMETHBIX W BHYTPHUIIPEJAMETHBIX CBS3€H, JIOTHMKH Yy4eOHOro Iporiecca,
BO3PACTHBIX OCOOCHHOCTEH 0Oydwarommxcsi. B mporpamMMe mo OHONOTHH peali30BaH MPUHITUT
MPEEMCTBEHHOCTH C HW3Yy4Y€HHEeM OHOJOTMM Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs,
Omaromaps uyeMy [pOCMaTpPHBAeTCS  HAMPaBICHHOCTh Ha  MOCIEAYyIoIlee  pPa3BUTHE
OMOJIOTUYECKNX 3HAHWKA, OPHUCHTHPOBAHHBIX Ha (OPMHPOBAHHE €CTECTBEHHO-HAYIHOTO
MHUPOBO33PEHUS, HKOJOTHIECKOTO MBIIUICHUS, MPEACTaBICHUNA O 3A0pOBOM 00pa3e KH3HH, Ha
BOCIHTAaHHE OEpPEeKHOTO OTHOIIEHHUS K OKpYXKarolled MpupogHOW cpere. B mporpamme 1mo
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buonmorus» B peanu3anuu
tpeboBanuiit ®I'OC COO K mIaHUpyeMBbIM JHUYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM
pesyapTaTaM oO0ydeHuss U B (OPMHUPOBAHMHM OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATEIHHOMN
JESTENIbHOCTH OOYYaIoIMXCsl MO0 OCBOEHHUIO COJEpXKaHUS OHOIOTHYeCKOro oOpa3oBaHUS Ha
YPOBHE CPEIHEro 00IIero 00pa3oBaHMsL.

VY4eOunblii npeamer «buonorus» Ha ypoBHE CpeHEro o0IIero oOpa3oBaHMs 3aBEPIIACT
Ouosnoruueckoe 00pa3oBaHUE B IIKOJE U OPUEHTHPOBAH Ha paclIMpeHue U yriyOlieHne 3HaHui
oOydJaromuxcsi O JKUBOM TPHUPOJE, OCHOBAX MOIEKYISIPHOM U KJIETOYHOW OHOIIOTHH,
YMOpPHONIOTUN U OMOJOTHUHU Pa3BUTHSI, TEHETHKH, CENEKIUU, OMOTEXHOJIOTHH, SBOIIOIMOHHOTO
YUEHUS U IKOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YPOBHE OpPHEHTHPOBAHO Ha
MOJTOTOBKY OOYYaOIIMXCsl K IMOCIEAYIONMEMY TOTyYeHHI0 OMOJOTHYECKOro OOpa3oBaHUs B
By3aX M OpPraHM3aIHsIX CPEIHEro MpodeccHOHANBHOr0 00pazoBaHus. OCHOBY €ro coaep KaHus
COCTaBJISIET CHUCTEMa OHWOJOTHYCCKUX 3HAHWH, TMOJYUYECHHBIX MPU H3YYCHHH OOYyJAIONTUMUCS
COOTBETCTBYIOIIMUX CHCTEMaTHYECKHX pa3/ejoB OHOJOTMHM Ha YpPOBHE OCHOBHOIO OOLIETO
oOpa3oBanus, B 10—11 kmaccax 3Tv 3HaAHUS TOTY4YarOT pa3BUTHE. Tak, pacIIMPEHBI U YTIyOIeHbI
OMOJIOTUYECKHE 3HAHUS O PACTEHHSX, KMBOTHBIX, Ipubax, OaKTepusx, OpraHu3Me YelOBEKa,
o0LIMX 3aKOHOMEPHOCTSX JKHU3HM, JOMOJHUTEIBHO BKJIIOUYEHbI OWOJIOTMYECKHE CBEICHUS



MPUKIAHOTO M TOMCKOBOTO XapaKTepa, KOTOPhIE MOKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
nocienyoomero Beidopa npodeccun. BozmoxkHa Takke MHTErpanus OMOJIOTMYECKHX 3HAHUHU C
COOTBETCTBYIOIIUMH 3HAHUSAMH, TIOJTYYEHHBIMU O0YYAIOMIUMUCS TPU U3YUYECHUH (PU3UKH, XUMHH,
reorpauu u MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpeaMery "buonorusa" orpakaeT CHCTEMHO-
YPOBHEBBII M HBOJIOIMOHHBIA MOAXOABI K H3ydeHHIo Ouonoruu. COTJIacHO UM, HM3y4aroTCs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTE€PHbIE JJISl )KUBBIX CHCTEM PA3HOI'0 YPOBHSI OpraHU3alluy,
SBOJIIOIIMM OPraHUYECKOT0 Mupa Ha 3emiie, COXpaHEeHHs OHOJOrHYecKOro pazHooOpas3us
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJIEKYJISIPHOW M KJIETOYHOH OHOJIOTHH,
AMOPHOJIOTUN ¥ OMOJIOTUU PA3BUTHS, TCHETUKU U CEJIEKLIUHU, OMOTEXHOJIOTHH U CUHTETUYECKON
OMONIOTHH, aKTyaJU3UpPYIOTCS 3HAaHUS OOydJarolmmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢dbuznonorun yenoseka. B 11 kiacce u3y4aroTcsi SBOIIOIMOHHOE YY€HHUE, OCHOBBI 3KOJIOTUHU U
yueHue o 6uocdepe.

VYueOublii mpenmer «buomorus» TpU3BaH O00ECIIEYUTH OCBOCHHE OOYYaIOIMIMMUCS
OMOJOTMYECKUX TEOpPUM M 3aKOHOB, WJEH, NPUHLUMIIOB W TMpaBWI, JIeKAllUX B OCHOBE
COBPEMEHHOM €CTEeCTBEHHO-HAay4YHOH KapTUHBI MHpa, 3HAHUH O CTPOEHUH, MHOrooOpasuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIUU, OHOIEHO03a, DKOCHCTEMBI, O BBIIAIOIINXCS
HAy4YHBIX JOCTH)KEHMSIX, COBPEMEHHBIX HCCIICJOBAHUSX B OHOJIOTMH, NMPUKIAIHBIX ACIEKTaX
Ouonornyeckux 3HaHWM. /g pa3BuUTHS W MOIAep)KaHUSI WHTEpeca O0O0YJaromuXcs K OMOIOTHH
HapsIly CO 3HAYUTEIBHBIM 00bEMOM TEOPETUUECKOTO MaTepuaia B COJACP>KaHUU MPOTPAMMBI 110
OHOJIOTUM TPETYCMOTPEHO 3HAKOMCTBO C HMCTOpWEH CTAaHOBIICHUS U PAa3BUTHS TOW WIM MHOMN
oOnacTu OMOJIOIMM, BKJIAJIOM OTEUECTBEHHBIX U 3apyO€XkHBIX YUYEHBIX B PELICHUE BaKHEHIINX
OMOJOTUYECKHUX U 3KOJOTUYECKUX MTPOOIIEM.

Llens u3yuenust yue6Horo npeamera «buonorus» Ha yriyOnEHHOM ypOBHE — OBJIAJICHUE
00y4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
Pa3HOTO paHra u NpuoOpeTeHne YMEHHUI HUCII0NIb30BaTh 3TH 3HAaHUSA B (OPMUPOBAHUU HHTEpeEca
K ompenenéHHoi o0sactu mpoecCHOHATEHON NEATeNbHOCTH, CBSI3AHHOW C OMOJIOTHEH, WU K
BbIOOpY yueOHOT0 3aBeIeHHs I POAOIKEHNUS OMOJIOTHYECKOr0 00pa30BaHuUs.

JlocTikenue neiau u3ydeHus yuyeOHoro mpenmera «buosorus» Ha yriryOa€éHHOM ypoBHE
o0ecrieunBaeTcs peleHueM CIeAYyoIuX 3a1au:

OCBOCHME  OOYYAIOIMMHUCS  CUCTEMbl  OMOJIOTMUECKMX 3HAaHMM: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOpHUSX, KOHLEMNIMIX, MIIOTe3aX, 3aKOHAX, 3aKOHOMEpPHOCTSAX W IpaBHIIaX,
COCTaBISIIOIMX COBPEMEHHYIO E€CTECTBEHHO-HAyYHYH) KAPTUHY MHpa; O CTPOCHMH,
MHOT000pa3ui U OCOOEHHOCTAX OMOJIOTMYECKUX CHCTEM (KJIETKa, OPTaHW3M, MOMYJNALHUs, B,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPHITHUSX W COBPEMEHHBIX HCCJIEIOBAHUSIX B
OMOJIOTHH;

O3HaKOMJIEHHE  oOydJaromuxcs €  METOAAMU  TO3HAHUS  KMBOH  TPUPOABL:
HCCJIEIOBATEILCKUMU METOAaMH OMOJIOTMYECKUX HayK (MOJIEKYJISIpHOM M KJIETOYHOU OHOJIOruu,
AMOPHUOJIOTUN U OWOJIOTUU PAa3BUTHS, TEHETUKU U CENEKIUH, OMOTEXHOJOTHH U CUHTETHUECKOMN
OMoNOTMH, TMAaJCOHTOJOIMH, OKOJOTMM); METOJAaMH  CaMOCTOSITEIbHOTO  MPOBEICHUS
OMOJIOTHYECKUX HCCIEeIOBaHUNH B J1a0OpaTopuud M B MpHpoje (HAOIOJeHHe, H3MEpPEHue,
HKCIIEPUMEHT, MOJICTTMPOBAHHUE);

OBJIaJIcHUE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HAaXOAWTh, aHAIU3UPOBATH U
UCIIOJIb30BaTh OMOJIOTUYECKYI0 HH(POPMAIINIO; TTOJIb30BATHCS OMOJIOTNYECKON TEPMUHOIOTHEN U
CUMBOJIUKOW; yCTaHAaBIUBAaTh CBSI3b MEXAY pa3BUTHEM OWOJIOTMM U  COILMANIBHO-
SKOHOMHMYECKUMU M SKOJIOTMYECKUMH NpOoOJieMaMU YeJlIOBEYECTBA; OLEHUBATh IOCIEICTBUS



CBOEH JCATEIHPHOCTH 110 OTHOUIEHHUIO K OKpPYXalomeld MPUPOTHON cpene, COOCTBEHHOMY
3M0POBBI0 W 3JI0POBBIO  OKPYKAIOIIMX JIIOAEH; OOOCHOBBIBAaTH M COOJIOJATh  MEpHI
npopMIaKTUKN WHPEKITMOHHBIX 3a00J€BaHNH, TpaBWIa MOBEICHHS B IPUPOJE M O0ecredeHus
0e30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B UPE3BbIYAWHBIX CUTYalUSX MPUPOIHOTO U
TEXHOTCHHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE HAay4dHble OTKPBITHUS B 001acTu
OuoJjoruu;

pasBUTHE y 00YYAIOLINXCS MHTEUICKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHUSIMH B OHOJIOTHH,
pelaeMbIMi €10 MpoOJeMaMHu, METOJ0JIOTHEN OHMOJIOrMYeCcKOro HCCIeIOBaHUsl, MPOBEICHUs
OKCIEPUMEHTAIBHBIX HCCICAOBAHUM, peleHuss OWONOTHYECKUX 33a/4ady, MOACITUPOBAHUS
OMOJIOTUYECKUX 00BEKTOB U MPOIIECCOB;

BOCIIHTAHHUE Y OOYYarOIIMUXCSl LIEGHHOCTHOTO OTHOIICHMsS K JKUBOHM MPHUPOJE B LEJIOM U K
OTIeNbHBIM €€ O00BbeKTaM U SBJICHUAM; (OpPMHpPOBAHHE SKOJIOTHYECKOH, TE€HETHUYECKON
IPaMOTHOCTH, OOIIEH KyJIbTYyphl IMOBEIEHHUS B TPHUPOJEC; MHTETPALUU €CTECTBEHHO-HAYYHBIX
3HAHHM;

npuodpeTeHue 00yJarIUMHUC KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOIOIB30BaHUN
(cobmroeHue TpaBUJl TOBEJACHUS B IPUPOJE, OXPaHbl BHUIOB, DIKOCHUCTEM, OHOCHEpHI),
COXpaHEHUU COOCTBEHHOTO 3J0POBBS M 3I0POBbS OKPYXKAIOIMIUX JIIOACH (COOMIONeHUs Mep
npoQUIaKTUKK  3a00JieBaHMM,  oOecrieueHre  O€30MaCHOCTH  KU3HENEATECIbHOCTH B
YpEe3BBIYAMHBIX CUTYAIUSX MIPUPOIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOIb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3/IaHME YCIOBUH I OCO3HAHHOTO BBIOOpa OOYYAIOUIMMHUCS WHIWBHIYaTbHON
00pa30BaTeNbHON  TpPAaeKTOpUH, CHOCOOCTBYIOLIEH mocienyrolmeMy IpodhecCHOHATBHOMY
CaMOOIIPEJICIEHNI0, B COOTBETCTBUM C WHAWBUAYAJIbHBIMH HHTEpECAMHU U MOTPEOHOCTAMU
pEeruoHa.

OO0miee ymuclio 4acoB, OTBEACHHBIX Ha H3yuyeHUE OHMOJOTMU Ha YriyOJIEHHOM YpOBHE
cpennero obmiero oOpasoBanmsi, coctaBisier 204 uaca: B 10 wmacce — 102 gaca (3 yaca B
Hezento), B 11 kmacce — 102 gaca (3 vaca B Hezento).

Ot10op oOpraHuM3alMOHHBIX (OpM, METOJOB M CpPeACTB OOyueHUs OMOJIOTUH
OCYIECTBIISICTCSI C YUETOM CIEIU(PHUKU €ro COJEPKAHWUA M HAIPABICHHOCTH Ha IMPOJIOIKEHHE
OHMoIOTHYEeCKOro 00pa3oBaHUsI B OPTaHM3ALMUAX CPEAHETO MPO(PECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s3aTenbHBIM YCIOBHEM IpU OOy4YeHHWH OMOJIOTHMHM Ha YIiyOJIEHHOM YpPOBHE SIBIISETCS
MpPOBECHUE J1aObOpaTOPHBIX M TMpaKkTHUYeCKuX paboT. Takke ydacTue o0OydJalImMXcs B
BBITOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIIEIOBATENILCKAX  paboT, TeMaThka KOTOPBIX
OTIpeNieNIAeTCsl YUYHUTEJIeM Ha OCHOBE HMEIOIIMXCS MaTepHaIbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX HPUPOIHBIX yCJIOBHUH.



COJAEPKAHUE OBYYEHUA
10 KJIACC

CoaepxaHue MpPOrpaMMbl, BBIIECIEHHOE  KVYPCUBOM, HE BXOJAUT B  IPOBEPKY
rocynapcTBeHHoU urorosoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosnorusi — KOMIUIeKCHas Hayka. Kparkas ucropus pa3BUTHS OUOJIOTHH.
buonornueckue Hayku W u3ydaemble UMH mpoOiembl. DyHpaameHTaldbHbIC, NPUKIATHBIE U
MOVCKOBBIC HAYYHBIEC UCCIIEIOBAHHS B OMOJIOTHH.

3HayeHue OuoJOrHMM B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBszanHbie c¢ Ouosnorueil. 3HaueHue OWOJOTMH B MPAKTHYECKON
JEATEIbHOCTH YEJIOBEKA: MEIUIIMHE, CEJIbCKOM XO3MCTBE, IPOMBIIIJIEHHOCTH, OXpaHe
TIPUPO/IBI.

JleMoHCTpaL U

[Toptpetsr: Apucrotens, Teodpact, K. JIlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apsei, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, M. . Meunuxko, H. . Basunos, H. B.
Tumodees-Pecosckuit, . Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmuubl u cxembl: «CBsi3b OMOJIOTUU C IPYTMMHU HayKaMm», «CucTeMa OMOJIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak npeaMeT u3ydeHus: ouosoruu. CBoNMCTBA )KUBBIX CUCTEM: €IMHCTBO
XUMHYECKOIO COCTaBa, JUCKPETHOCTb W LIEJOCTHOCTb, CIOKHOCTb M  YHOPSAOYEHHOCTH
CTPYKTYpBI,  OTKpPBITOCTb, = CAaMOOpPraHM3alus, CaMOBOCIIPOM3BEICHHE, Pa3ApPakKMMOCTh,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOoBHM OpraHu3aldd JKUBBIX CHCTEM: MOJEKYJSPHbIMA, KIETOYHBIA, TKAHEBbIN,
OpraHU3MEHHBIM, MO YJIIIHOHHO-BUIOBO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
6uocdepusbiil. IIporeccsl, NPoUCXOASNIME B KUBBIX cucTeMax. OCHOBHbIE MPU3HAKH YKUBOTO.
Kuznp kak popma cymiecTBoBaHUS MaTepuu. Hayku, n3ydaromiue *HUBbIE CUCTEMBI Ha Pa3HBIX
YPOBHSX OpraHU3alllu.

N3yuenue xuBbIx cucteM. Metoapl Ouonorudeckod Hayku. HaOmromeHue, u3mepeHwue,
AKCIIEPUMEHT, CUCTeMaru3anusi, MertaaHanu3. lloHsTMe O 3aBUCMMONI M HE3aBUCHUMOU
nepemeHHoil. IlmanupoBanue »skcnepumenta. IlocraHoBka M mpoBepka rumote3. HyneBas
runore3a. [loHsaTue BEIOOPKU U €€ J0CTOBEpHOCTh. Pazopoc B Ouonornueckux qaHHbIX. O1eHKa
JIOCTOBEPHOCTH MOJIyUEHHBIX pe3ynbTaToB. [IpHUMHBI HCKa)K€HUS! pe3ylbTaTOB SKCIIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanuu

Tabmuupel u cxembl: «OCHOBHbIE TPU3HAKH JKU3HW», «bHOJOrHMYeckre cucTteMsly,
«CBONCTBA )KMBON MaTepun», Y pOBHH OPraHU3ALMH KUBOU MPUPOIb», «CTpoeHNE )KUBOTHON
KiIeTkn», «TkaHM  KUBOTHBIX», «CHCTeMbl OpPraHOB  YEJIOBEYECKOrO0  OpraHu3May,
«buoreonieno3y», «buocdepar, «MeToabl U3YUIESHUS KUBOU MPUPOIBD».

O6opynoBanue: 1abopaTtopHOE 00OPYAOBAHUE JIJIsl TPOBEACHUS HAOIIOACHHHN, U3MEPEHUH,
HKCIIEPUMEHTOB.

IIpakTuyeckas padora «/crnonab30BaHHe Pa3TUYHBIX METOJIOB MPU H3YUYEHHH >KUBBIX
CUCTEM.

Tema 3. buosiorusi KjieTku



Knerka — cTpykTypHO-(QYHKIMOHAIbHAS €IUHULA KUBOrO. VCTOpHS OTKpBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Kinerounas teopus (T. IlIBann, M. Illlneiinen, P. Bupxos).
OcCHOBHBIE TI0JI0’KEHUSI COBPEMEHHON KJIETOUHOM TEOpHUH.

Metonbl MOJEKYISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHSA, Xpomarorpadus,
anekTpodopes3, MeTOJ MeEuYeHbIX aTroMOB, AudQepeHIHanTbHOe EHTPU(YTrupoBaHUeE,
KyJbTUBUPOBAHUE KIETOK. M3yueHue (uUKCUPOBAHHLIX Kiemok. DIEKTPOHHAsT MHUKPOCKOIHSL.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JdemoHcTpauuu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTHUS METOJI0B MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MHUKPOIPENapaThl PAaCTUTEIbHBIX, KUBOTHBIX U
OaKTepHaIbHBIX KJIETOK.

IIpakTuyeckass padora «/3ydyeHue METONOB KJIETOUHON Oumosioruu (Xpomarorpadusi,
anekrpodopes, muddepennuanpaoe nearpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XHMMHYECKUI COCTAB KIETKU. Makpo-, MUKPO- U yJIbTPaMHUKpPOIEMEHTHL. Bona n e€ posb
KAK pacTBOPHUTENSl, pPEareHTa, y4acTue B CTPYKTYPUPOBAaHUU KIIETKH, TEIUIOPETYIISILUN.
MuHepalibHbIC BEIIECTBA KIIETKH, UX OHMOJOrHYecKasi pojb. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BellecTBa KIETKU. buosnornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBOoM Mouiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHas
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHUYHAs CTPYKTypbl. JleHaryparnus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIUU 0€IKOB. [Ipuonsi.

VYrneBoasl. MoHOcCaxapuabl, AMCAXapHUIbl, OJUrOcaxapuibl M monucaxapujsl. OOmumi
IUIaH CTPOEHUS U (U3NKO-XUMHUYECKHE CBOICTBa yrieBonoB. buonornyeckue ¢yHKuIMN
YTJIEBOJIOB.

Jlununel.  TuppodunbHo-ruapodoOHBIe  cBoiicTBa.  Kiaccubukauusa — aunujaos.
Tpurnunepuasl, Gochoaunuibl, BOCKU, cTepouisl. buonornyeckue Gpynkunu aunuaos. O6mue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxneunosbie xucnotel. JIHK u PHK. Ctpoenue nyknenHoBbIX KucioT. HykineoTumsl.
[Tpuniun komminementapHoctu. [IpaBuno Yapradgda. Crpykrypa JHK — nBoiinas cnupaib.
Mecronaxoxaenue u 6uonorndeckue pynkuuu JJHK. Bunet PHK. ®ynkiun PHK B knetke.

Crpoenune monekyinbl AT®. Makposprudyeckue cBa3u B moiiekyine AT®. buosmornyeckue
byakuun  AT®. BoccraHoBIEHHBIE TMEPEHOCUYMKH, WX (QYHKIIMU B KIeTKe. [[pyeue
HyKneozuompugocgpamor  (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPURTMOMUKY, NPOMEOMUKU.

CrtpykrypHast Ouosyorusi: OMOXMMHYECKHEe W OHOpU3NYECKUE HCCIEAOBaHUSA COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMoiekyn. Moodenupoeanue cmpykmypsvl u @QyHKYui
Ouomonexyn u ux komniekcos. Komnvromepnwiii ouzaiin u opeanuieckuii cunmes OUOMONIEKYI U
UX HenpUpOOHbIX AHANLO208.

JleMoOHCTpaLun

[Toptpertsr: JI. [Toaunr, [Ix. Yorcon, @. Kpuk, M. Yunkunuc, P. ®pankinun, @. Canrep, C.
IIpy3unep.

Huarpammsl:  «PacnpenencHue XUMHUYECKMX OJIEMEHTOB B HEXHMBOM  IIPUPOIAER,
«Pacnipenenenne XUMAYECKUX JIEMEHTOB B )KMBOU ITPUPOLEY.



Tabmunel u cxembl: «llepuonuyeckass Tabauia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «BemectBa B cocTaBe opraHu3smMoB», «CTpoeHHE MOJIEKYNbI Oenkay,
«CTpyKTYypbl OEnKOBOW MOJEKYIb», «CTpoeHHE MOJEKYJd YrieBoaoB», «CTpoeHHEe MOJEKYI
nunuaoBy, «HykiienHOBbIE KUCIOTh», «CTpoeHue MOIEKYIbl ATD.

O6opynoBaHue: XuMU4ecKas ocya 1 00opyaoBaHue.

JlaGopaTopHnas padora «OOHapyxeHue OEIKOB C IOMOIIbIO KAUE€CTBEHHBIX PEaKIUil».

JlabopaTopnas padora «lccienoBaHne HyKIEMHOBBIX KUCIJIOT, BBIJEIEHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. Ctpoenue n QyHKIUM KIETKH

Tumbl KJIETOK: dyKapHOTHUYECKass M mpokapuorudeckas. CTpyKTypHO-(YHKIHOHAIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHue MpOKApUOTHYECKOW KJeTKH. Kierounas crTeHka OakTepuid ©  apxew.
OcoOeHHoOCTU CcTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AX.

Crpoenrie U (QyHKIIMOHHPOBAHUE dYKapHOTHUECKOW KieTKH. [Imasmarndeckas memOpaHa
(mmazmanemma). CTpykTypa IUIa3MaTuyeckoil MeMOpaHbl. TpaHCIOPT BeUIECTB uepes
M1a3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (nuddys3us, obnery€énnas nuddQysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTHBHBIA TpaHcmopT). Ilomynponunaemocts memOpansl. PaGota
HATPUI-KaJIMEeBOTr0 Hacoca. DHAOMUTO3: MUHOUTO3, (parouuTo3. Dk3ouuTo3. Kilerounas creHka.
Crtpyktypa v QyHKIUU KJIETOYHON CTEHKU pacTEeHU, rprOOB.

[Mutonnazma. L{uto3ons. Llutockener. JIBmwkenue mutorazMel. OpraHoufbl KIETKU.
OnHOMeMOpaHHBIE OpraHOUABI KIEeTKH: »HomIazmMarndeckas cetb (DIIC), ammapat ['ombmkw,
JM30COMBI, WX CTpOCHHE M (QYHKIUHU. B3aMOCBS3b OJHOMEMOpAHHBIX OPTaHOWIOB KIIETKH.
CrpoeHue TrpaHyIsIpHOTO peTuKkynyma. Mexanusm nanpasnenus 6enxkoé ¢ OIIIC. Cunres
pactBopuMbIX  OenkoB. CHHTe3  KIETOYHBIX  MeMOpaH. [mamkuii  (arpaHymsipHBI)
sHOIUIa3MaTHUeCcKuid peTukynyM. CekperopHas ¢yHkuus anmnapata ['onbmxu. Moouguxayus
benxos 6 annapame I onvoocu. Copmupoexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BEUIECTB
B KJeTke. Bakyonu pactutenbHbIX kieTok. Kinerounstit cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWUIBI KJIETKH: MHUTOXOHIPUHU, TMIACTUIBL. [Ipoucxoodicoenue
mumoxonoputi u naacmuod. Cumdbuocenesz (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYyHKIMKM MHUTOXOHIpHHA U TUiacTuj. [lepBUYHBIE, BTOPUYHBIE M CIOXKHBIE IUIACTHIBI
(OTOCHHTE3UPYIOIUX 3YKapuoT. XJOPOIUIACThl, XPOMOIUIACTBI, JIEHKOMIACThl  BBICHIMX
pacTeHUN.

HemembOpanubie opranouas! kinetku CtpoeHre u GyHKIUHM HEMEMOpPAaHHBIX OpPraHOH/IOB
kieTku. PubGocombl.  Ilpomescymounvie guramenmol. MuxpouiaMeHTbl. AKmuHo8bvie
Mukpogunamenmsi. MBIIIEUHbIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEYHbIX KAEmOK.
MuxkpotpyOouku. Kietounsiii nentp. CrTpoeHHe U JABWKEHHE JKTYTHKOB M PECHUYEK.
Muxkpotpy6ouku nuroriasmsel. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie 6enxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHUE M (DYHKIUH.
Snepubliii GenkoBbli MaTpuKC. [IpoCTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benku XpomMaThHa — TUCTOHBIL. J{unamuxa s0epHou
0001104KU 8 Mumose. foepHulil mpancnopm.

Knerounsie  BikiatoueHus. CpaBHMTENbHas  XapaKTEPUCTHUKA  KIETOK  DYKapHOT
(pacTUTENnBHOM, KUBOTHOM, TPUOHOI).

JeMoHCTpauMu



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

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOMN
KJIeTKN», «CTpOeHUE pacTUTENbHON KieTKn», «CTpoeHne MUTOXOHIpUMY, «Snpo», «CtpoeHue
IIPOKAPUOTUYECKOU KIICTKH.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIPENapaTbl PacTUTENbHBIX, >KMBOTHBIX
KJIETOK, MUKPOIIPETIapaThl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopnasi paGora «3yueHne cCTpoeHUs KIETOK pa3IMYHbIX OPraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlabopaTopnas padora «/ccinenoBaHue mia3mMonusa U ACMIIA3MOJIA3a B PACTUTEIIBHBIX
KJIETKax.

IIpakTHyeckas padora «I3yueHue IBUKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BelleCTB M NPeBPallleHUE IHEPTUN B KJIETKe

AccUMMIAIMS U JUCCUMWIALUS — JIB€ CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa BEIleCTB:
aBTOTPOGHBIH ®  TeTepoTpodHBIA. YdyacTue KHCIOpoAa B OOMEHHBIX  IpoIeccax.
OHepreruyeckoe obOecrneueHue kietku: npespamieHue ATd B 00OMEHHBIX Ipoleccax.
@depMEeHTAaTUBHBIN XapakTep peakuuid KIeTOYHOro Mmerabonusma. depMeHThl, UX CTpOEHHE,
cBoiicTBa W MexaHM3M aedcTBus. Kodepmentsl. Otianuns (GepMEHTOB OT HEOPraHMYEecKuX
KaTajau3aTopoB.  benku-akTuBaTOppl U OEIKU-UHTMOMTOpBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTAaTUBHBIX PEAKINI OT pa3Iu4HbIX (PAKTOPOB.

IlepBUYHBI CHHTE3 OpraHMYECKHUX BeEIIECTB B KieTke. DoTocuHTEe3. AHOKCUSEHHbIU U
oKcuzennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbL
peakyuonno2o yeumpa. Pomb xmopomactoB B mporecce porocuHTe3a. CBeTOBas M TEMHOBAs
dazel. @omoovixanue, Cs, Cs. u CAM-munvt pomocunmesa. IIpogyKTUBHOCT (DOTOCHHTE3A.
BausiHue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HaueHHe (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHULIHPYIOIIHNE
OaxTepuu, Kene300aKkTepuu, cepoOaKTepuu, BOJOPOIHbIE OaKkTepUU. 3HAUEHHUE XEMOCHHTE3A.

AHaspobHbIe opraHu3Mbl. Buasl Opoxxenus. [IpoaykTsl OpoXeHHs U UX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMM U BO30yIUTENN
00e3HeH.

AspoOHBIE OpraHW3Mbl. JTambl YHEPreTUYecCKOro oOMmeHa. [loaroToBUTENbHBIN STall.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETNIEHUE TIIOKO3bI.

bronornueckoe OKUCIEHHE, WM KIETOYHOE JbIXaHuE. POk MUTOXOHApPUI B MpoIEccax
O6uonornyeckoro okucieHus. Lluximdeckue peakuuu. OxuciautenabHoe (GochopuiInpoBaHHE.
Onepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmasel. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpel aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTreTHIECKOTO 0OMEHa.

JleMoHCTpanuu

IToprpetsr: Ixk. [Ipuctin, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Dnrensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «POTOCHHTE3», «DHepreTudeckuii oomen», «buocunres Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyA0BaHKE JUIsl IPUTOTOBIICHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPEIapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKONW aKTUBHOCTH (epMEeHTOB (Ha
IpUMEpE aMMJIa3bl WK KaTaaas3bl)».



JladopaTropnasi pab6ora «l3yueHue (pepMEHTAaTHBHOTO pACIICIUICHUS TEPOKCHIA
BOJIOPOJia B PACTUTEJIBHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopHnas padora «CpaBHeHHUE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBeHHasi uHpopManus U peaju3amnus eé B KIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTApHOCTH B pEaKLUsAX MaTPUYHOTO
cuHTe3a. Peanmsanus HacnencTBEHHOM uWHGpopMmauuu. |'eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudbii cuate3 PHK. [IpuHIMIBI TpaHCKPUNIIMK: KOMIIJIEMEHTAPHOCTb,
AHTUIIAPAJUIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuueckoii
knemxke. Hexooupyrowue PHK.

Tpancnsus u e€ aranbl. Yyactue TpancnoptHeix PHK B OmocuuTe3e Oenka. YcioBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHCIIOT. Posib pubocoM B OnocuHTE3e OelKa.

Coepemenunvie npedcmasnenus o cmpoeHuu 2enog. OpraHuszaiusi TeHoMa y MPOKapuoT U
9YKapHOT. Perymsanuss akTHBHOCTH T€HOB y mnpokapuor. [umore3a omepona (®. XKakxo0, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2enog y aykapuom. Ponv xpomamuma 6
peaynayuu pabomsl 2eno. Perynsius 0OMEHHBIX MpolieccoB B KieTke. Kiierounslii romeocTas.

Bupychl — HeksleTouHble ()OPMBI KU3HU U OONMUTraTHbie mapa3uthl. CTpOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OakrtepuodaroB. Kuzuennwiii yuxn [[HK-codepocawux
supycos, PHK-codeporcawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasa,
unmezpasa.

Bupycubie 3aborneBaHus ueroBeka, KUBOTHbIX, pactenuil. CIIN, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

buoungpopmamuxa: unmeepayusa u ananuz 6orvuux maccueos («bigdatar) cmpyxmypHuix
buonoeuveckux OauHvix. Hanomexwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@yukyuu 6enxos. Cnocobbi 00cmasKu 1eKapcms.

JleMoOHCTpaLun

IToptpetsr: H. K. Konbuos, /1. . IBaHOBCKUI.

Tabmunet u cxembl:  «buocuHTe3 Oenka», «[eHeTnueckuid Koa», «Bupyce»,
«baxTtepuodarm.

IIpakTuyeckas padora «Co3iaHue MOJIEIH BUPYCay.

Tema 8. /Ku3HeHHBbIH HUKJ KJIETKH

Knetounslii nuki, ero mepuoisl u perymsuus. Muatepdaza u muro3. OcoOeHHOCTH
npolieccoB, nporekaronmx B uatepdase. I[loaroroska kierku k nenenuto. IlpecuHrernueckuit
(TTOCTMUTOTHUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUI (MPEMUTOTUYECKHUI) MEePUOJIbI
uHTEp(PAa3BbL.

Marpuunenii  cunres JHK —  perumkanms.  Ilpunnuner  perumkanun — JIHK:
KOMIJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBI  CHUHTE3, aHTUIAPAUIEIBHOCTh. MeXaHu3M
permmukannu  JIHK.  Xpomocombl. Ctpoenne XxpomocoM. TemoMepel W TeloMmepasa.
XpOMOCOMHBII Ha0Op KJIETKHM — KapUOTHUII. J[MIJIOWIHBIM W TarjIoWJHBIA HAOOPBI XPOMOCOM.
I"'omonornunslie XxpoMocomsl. 110710BbIE XPOMOCOMBI.

Henenune kierku — mMuto3. CTagum MHUTO3a W MPOUCXOJALIME B HUX MpoLEcChl. THUIIbI
muto3a. Kaprnokunes u nurokunes. buojgornueckoe 3HadyeHre MUTO3a.

Perymsmuss mMuToTHueckoro nukia kietku. I[Iporpammupyemasi kierouHas rulenb —
arornTo3s.



Knerounoe sapo, XxpoMocombl, GyHKIIMOHATbHAS TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas knemkay» — buoungopmamuuecxkue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JemMoHCcTpauMu

Tabmuupl u cxembl: «OKU3HEHHBIM LUK KIETKH», «Murto3», «CTpoeHHE XPOMOCOMY,
«Permmukanus JJTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOII, MUKpoIpenaparbl: «MHTO3 B KIETKaX KOpELIKa
JTyKay.

JlaGoparopHas padora «/3yueHrue XpoMOCOM Ha TOTOBBIX MUKpOITpENapaTaxy.

JlabopaTopnas padora «HaOmroneHne MuTo3a B KIETKAaX KOHYMKA KOpelIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. Ctpoenue u GQyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJIOHHAIBHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUZHEJECATEIIbHOCTH OJAHOKIETOYHBIX opraHu3moB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHBIE BOJIOPOCIH, Ipyrue NpoTUcTsl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBsI3b 4acTei MHOIOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHeW: oOpa3oBaTenbHas, IOKPOBHas,
MPOBOSINAsA, OCHOBHAsA, MexaHuueckasd. OcoOEHHOCTH CTpoeHUs, PYHKUUNA U PaCHOIOKEHUS
TKaHEN B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4YeJOBeKa. THUNBI JKUBOTHBIX TKaHEW: dIUTETHAIbHA,
COEIMHUTENbHASA, MbllleuHas, HepBHas. OCOOCHHOCTH CTpOeHUs, (YHKIHA U pPacroNOKEHUs
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Oprasbl. BereratuBHbie U reHEpaTHBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U 4YesioBeka. DyHKITMU OpraHOB M CHCTEM OPTaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenuii. CkeneTsl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbIl U BHyTpeHHMI ckeneT. CTpoeHHe U TUIIbl COeAMHEHUS
KOCTEH.

JBmxkeHue opraHu3MoB. JIBMKEHHE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOHMIHOE,
JKTYTUKOBO€, pEeCHUYHOE. J[IBU)KEHHE MHOTOKJIETOYHBIX PpACTEHUH: TPONMU3Mbl M HACTHUH.
JIBuKeHre MHOTOKJIETOUHBIX JKUBOTHBIX M UeJIOBeKa: MbllieuHas cucrema. Pednexc. CkeneTHbie
MBIIIIIBI U UX padoTa.

[Tutanue opranusmoB. IlornomieHre Bojabl, YIIEKUCIOrO raza 1 MUHEPAJIbHBIX BEIIECTB
pacteHusiMu. [luTtanue >KUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE MHIIEBapEHHUE.
[lutaHre NMO3BOHOYHBIX KUBOTHBIX. OT/AENbI MHUINEBAPUTENBHOTO TpakTa. llumeBapurenbHble
xenesbl. [IummeBapuTenbHas cucTemMa 4esioBeka.

Hpixanue opranu3MoB. [[pixanne pactenuid. J{prxanne sxuBOTHBIX. uddy3us ra3oB uepes
MOBEPXHOCTh KIeTKU. KokHoe nbixaHue. JlpIxarenbHas MOBepXHOCTh. JKabepHoe U JErodHoe
IbIxaHue. JIpIxaHue TO3BOHOYHBIX YUBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTPOCHMsI JETKUX TTO3BOHOYHBIX J>KMBOTHBIX. JlpIXaTenpHAsi CHCTEMa dYeloBeKa. MexaHu3m
BEHTWIAILINH JIETKUX Y TITUIl U MJIEKOMUTAIOMUX. Perymsimus npixanus. [[pixaTenbHbie 00bEMBI.

TpaHcnopT BelIECTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBI pacTeHui. TpaHcmopT
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucTtema
MTO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. (Cepane, KpPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru



KpOBOOOpaIieHus..  OBOJIIOLIMOHHBIE  YCIO)KHEHHMSI ~ CTPOCHHS  KPOBEHOCHOH  CHUCTEMBbI
IIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ peryasnus.

Boinenenne y opranu3moB. Bbigenenue y pacreHuil. BelueneHue 'y  KUBOTHBIX.
Cokpatutenbubie Bakyonau. Opranbsl BbigeneHus. DuibTpanusi, cekpenuss U oOpaTHoe
BCAChIBaHHE KaK MEXaHU3Mbl pabOThI OPraHOB BbleNieHUs. CBA3b MOJIOCTH Tella ¢ KPOBEHOCHOM
Y BBIICTUTEIBHOM cUCTEMaMUu. BplneneHrne y MmO3BOHOYHBIX XKHUBOTHBIX M dYesioBeka. [loukwu.
Crpoenue u ¢pyHkunonupoBanue Heppona. O6pazoBaHre MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3allldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LIUCTHI TPOCTEHIINX. 3alllUTa Y MHOTOKJIETOUHBIX pacTeHui. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOM 3a1uThl. ODUTOHIUIBI.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX POU3BOAHBIC. 3alllMTa OpraHu3Ma
oT OosiesHed. MmmyHHas cucrema dyenoBeka. KIeTOUHBIHE M TyMOpaJdbHBIH HWMMYHHUTET.
Bpoxnéuuslii u  mpuOOpeTEéHHBI  cnenuduueckuii UMMYHUTET. Teopus KIOHAJIbHO-
cenektuBHoro ummyHnurera (I1. Opmux, ®@. M. bepner, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. PoJib Bp0oXIEHHOTO UIMMYHHUTETA B PA3BUTHUU CUCTEMHBIX 3a00J1€BaHUN.

PazapaxxuMocTe M perynsuuss y OpraHu3moB. Pa3ipaxuMocTb y OJHOKIIETOUYHBIX
opranu3moB. Takcucel. Pazapaxxumocts U peryisinius y pacteHuil. POocToBble BeleCTBa U HX
3HauEHUE.

HepBHast cucrema u peduieKTopHAs peryisiius y >KHBOTHBIX. HepBHas cuctema u eé
OTZENbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOEHUST HEPBHOM CHUCTEMBI Y JKUBOTHBIX. OTIEibl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHbIX. Pedrnekc u pednexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIC PEQIICKCHI.

['yMopasibHast peryisimuss W SHAOKPUHHAS CHUCTEMa >KMBOTHBIX W 4YesoBeka. JKeresbl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JlelicTBUE TOpMOHOB. B3auMMOCBSI3b HEpPBHOW U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoOHCTpaLun

IToptper: U. I1. ITaBnoB.

Tabmuiel U cxeMbl: «OTHOKIETOYHBIE BOAOPOCIHY», «MHOTOKIETOUHBIE BOJOPOCTNY,
«bakrepun», «lIpocreitmue», «Opranbl LBETKOBBIX pacTeHUil», «CHUCTEMBbI OpPraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEe CTpPOCHHME HACEKOMbIX», «TKaHU pacTeHHII»,
«KopueBsie cuctembl», «Ctpoenue ctedisn», «CTpoeHHE IHCTOBOM TIIACTUHKM», «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cucTeMay,
«/pxarenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbllieyHas cucremayn,
«BpinenurenbHas cucrema», «DHIOKpUHHAs cucteMay, «CTpoeHne MbIby, «MMMyHUTETY,
«KumeunomnonoctHpie», «CxeMa UTaHUs pacTeHHi», «KpOBEHOCHBIE CUCTEMBI MO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue rugpb», «CTpoeHue MmiaHapuny», «BHyTpeHHee CTpOEHHUE JOKIEBOIO
yepBs», «HepBHas cucrema pwiO», «HepBHas cuctema narymku», «HepBHas cucrema
npecMbikatomuxcs», «HepBuast cuctema ntuny, «HepBHas cuctemMa MIIEKONMMTAIOMINX,
«HepBHas cuctema yenoBeka», «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOM, MUKPOIpENaparbl OJHOKICTOYHBIX OPTaHH3MOB,
MHUKpOIpenaparsl TKaHeW, paKOBUHBI MOJUTIOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKHUX, KHUBbIE
9K3EMIUTSIPhI KOMHATHBIX PACTCHHM, TepOapry paCTeHUI Pa3HBIX OT/EIIOB, BIAXXHBIC MTpErapaThl
JKUBOTHBIX, CKEJIEThI TTI03BOHOYHBIX, KOJUICKITUN O0ECITO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opysoBaHue Jns JEMOHCTpPAIlMM TMOYBEHHOTO U BO3AYIIHOTO THTAHUS PACTECHUH,
pacuieryieHus Kpaxmana M OenkoB ToJ JeiictBueM (epMeHTOB, OOOpYyIOBaHUE IS



JIEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHbIX
JBUKEHUM, MOJIETN T'OJIOBHOTO MO3Ta Pa3JIMYHbIX KUBOTHbIX.

JlabopaTopnas padora «/3yueHue TkaHEH pacTeHHII.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

JlaGoparopHas padora «/3yueHre opraHoB IBETKOBOT'O PAaCTEHUSI.

Tema 10. Pa3MHoOKeHMe 1 pa3BUTHE OPTaHNU3MOB

®opMbl pa3MHOXKEHUS OPTaHU3MOB: Oecrionoe (BKJIr0Yasi BEreTaTUBHOE) U 10JI0BOe. Buibl
0ecroI0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTalus, KIOHHPOBAHUE.

[TonoBoe pasmuHoxkeHnue. [lonoBele kneTku, unum ramersl. Meiio3. Cranguu Mmeiiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. buonornueckuii ¢MbICI MeHO3a U IIOJIOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  paszButhe. l'ameroreHe3 'y JKMBOTHBIX. IloyoBble — Kene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieTOK. CnepmaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJIETOK.

Omnog0TBOpeHHE W AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrOCOOBI OIIIOIOTBOPEHUS:
Hapy»KHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHUOIOTHS — HayKa O Pa3BUTHU
OopranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npodrem ambpuonocuu. Konyenyus mopgozenos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMeEpe JIATYIIKH). J[pobneHue.
Tunsl apobnenus. [emepmunuposannoe u Hedepmunupoganuoe opodnenue. bracmyna, munol
onacmyn. OcoOeHHOCTU OPOOJICHUsT MIEKOMUTAIOMIUX. 3apOJIbIIIEBbIE JMCTKH (TACTPYJISLINS).
3aknaZKka OpraHoB W TKaHEW U3 3apOJBIIIEBBIX JHMCTKOB. B3auMmHOe BiIMsSHUE YacTen
pa3BUBAIOIIETOCS  3apojibliia  (3MOpUOHANbHAS HMHAYKIMS). 3akjajka IUIaHa CTPOCHUS
JKUBOTHOTO KaK pe3ylbTaT HepapXUUYeCKHX B3aMMOJEWCTBUI reHoB. BimsHue Ha
AMOPHOHAIIEHOE PAa3BUTHE PA3IMUHBIX (DAKTOPOB OKpYXKArOIEi cpelibl.

Poct u pasButue xuBoTHbIX. IlocTamOpuoHanbHbI mnepuon. IlpsmMoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
bronoruueckoe 3HaueHue MPSMOro M HENPSMOrO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B IPHUPOJE.
Tunel pocta KUBOTHBIX. @akTOpbl PETYISIIMM POCTAa KUBOTHBIX U denoBeka. Craguu
MOCTAIMOPHUOHAIIBHOTO DPAa3BUTHSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHesa dYelloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYecKHUe MPOLECCHI.

PasmHoeHne u paszputue pacrteHuil. ['amerodur m crnopodur. Meiio3 B KH3HEHHOM
nukie pacreHuil. OOpa3zoBaHue cmop B Imporecce Meio3za. ['ameToreHes y pacTeHMH.
OImIog0TBOPEHNE W Pa3BUTHE PACTUTENBHBIX OPraHu3MoOB. JIBOWHOE OIUIOJIOTBOPEHHE Y
I[BETKOBBIX pacTeHuit. OOpa3zoBaHHe U pa3BUTHE CEMEHHU.

MexaHu3MBbI peryiasiiui OHTOT€HEe3a Y PACTEeHUI U )KUBOTHBIX.

JleMoHCTpanun

IToptpetsr: C. I'. HaBammn, X. [lIneman.

Tabmunpl u cxembl: «BereraTuBHOe pazMHOKeHUE», «TUIBI OECTIONOro pPa3sMHOXKEHUS,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXeHUE HBIIIeHb», «Pa3MHOXEHUE TUJIPBDY,
«Metlio3», «Xpomocomsl», «l'amerorenes», «CTpoeHHME SHLEKIETKH W CIIEPMATO30UIa»,
«OCHOBHBIE CcTaguu OHTOreHesa», «lIpsmoe m Hempsimoe pa3BuTHe», «Pa3BUTHE MalCKOTO
Kyka», «Pa3Butne capaHum», «Pa3Butue IATyHmIKN», «/[BOMHOE OIIOAOTBOPEHUE Y LBETKOBBIX
pacteHuit», «CTpoeHrue CeMsiH OJHOJOJIbHBIX U ABYAOJBHBIX pacTeHU», «KU3HEHHBIA LMK
MOpPCKOM  KamycTel», <«JKM3HEHHBIM ULUKI MXa», <OKW3HEHHBIH LMK NAnOpOTHUKAY,
«KU3HEHHEIN UK COCHED.



OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl SUIEKIECTOK U CIIEPMaTO30U/ 0B,
Mojienb «L{uKI1 pa3BUTHS JIATYLIKI».

JlabopaTtopnass paGora «lI3yueHue CTpOEHMsSI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckass padora «BbIsBIEHHE NPU3HAKOB CXOJCTBA 3apOAbILIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHnEe OpraHOB Pa3MHOYKEHUS BBICIINX PACTEHUN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIECTBEHHOCTH U MI3MEHYUBOCTH OPraHU3MOB

Hcropusi cTaHOBIIGHUS W Pa3BUTHS TeHETUKH Kak Hayku. Pabotel I'. Mengpens, I'. ne
@®puza, T. Moprana. Ponb oTeuecTBeHHBIX Y4Y€HBIX B pa3BUTUU reHeTuku. Paborsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. /1. Kapneuenko, FO. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJJIEJIbHbIE
IeHbl, aJbTEPHATUBHbIC NPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIA INPU3HAK, TOMO3UIOTA,
TeTepPO3UroTa, YUCTast JIMHUS, THOPUABI, reHOTHN, (QeHoturn. OCHOBHBIE METOJbl TC€HETHUKU:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIIEKYIISIPHO-T€HETUYECKHI.

JdeMoHcTpannn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. 1. Basunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®unumnuenko, H. B. Tumodeer-PecoBckuii.

Tabmuie! U cxeMbl: «MeToIbl TeHETUKIY, «CXEeMbI CKPEUTUBAHUS».

JlabopaTopnasi padora «/[po3oduiia kak 00bEKT FTeHETHUECKUX HCCIEAOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemnBanue. IlepBblii 3akoH MeHaenss — 3aKOH €AMHOO0Opasus
ruOpu1oB nepBoro nokojeHus. IIpaBuno gomuHupoBanus. Bropoii 3akoH MeHaens — 3aKkoH
pacuienieHus npu3Hakos. L{uTosoruueckue 0CHOBBI MOHOTMOPUAHOTO CKpelMBanus. ['unoresa
YUCTOTHI FaMeT.

AHanuzupytoniee  ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep  HaclleZJOBaHMUS.
Pacmiennienue npu3HaKkoB IPU HETIOJIHOM JIOMUHUPOBaHUH.

Jurubpunnoe ckpemuBaHue. Tpetuil 3akoH MeHznens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. [uTOI0rN4YecKkrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npu3HakoB. Padoter T. Moprana. CueryieHHOe Hacae10BaHNE
T€HOB, HApYIICHNUE CLEIUICHNUS MEX 1y F'eHaMu. XpOMOCOMHasi TEOPHsI HACIEACTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIpPEAEIEHUS IMoyla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI MoJ. ['eHeTmdeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIJIEHHBIX € TIOJIOM.

I'eHoTun kak uenocTHas cucreMma. [lmeloTponusi — MHOMKECTBEHHOE JEHMCTBHE TIE€HA.
MHOX€eCTBEHHBIM ajuienu3M. B3aumoneicTBue HeaUIeNbHBIX T'eHOB. KOMIIJIEMEHTapHOCTS.
Onucra3s. [Tomnmepns.

I'eHeTMYECKUIT KOHTPOJb PA3BUTHS pACTEHUM, J>KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3MOJIOTMUECKUX TMPOIIECCOB, TOBEJACHUS W KOTHUTMBHBIX (yHKUMH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOTe€He3a, MEXaHU3Mbl B3aUMOJACUCTBUS «XO35IMH — MapasuT» U «XO35SUH —
MUKpoOnom». ['eHeTHuecKkre acreKTbl KOHTPOJIS U U3MEHEHUs HacjeICTBEHHOW nH(popMaluu B
MOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JleMoHCTpanun

IToptpetsr: I'. Menpaens, T. Mopras.



Tabmuupl u cxemsl: «IlepBbiii 1 BTOpOM 3akoHBI MeHaens», «Tpetuit 3akoH MeHnmemns»,
«Ananuzupymoliee ckpeumBanuey, «Hemnonnoe noMmuaupoBanuey, «CLeIIEHHOE HACIEJOBaHUE
MPHU3HAKOB y Apo30huibhy, «[ eHeTnka nonay, «Kapuorumn yenoekay, «Kapruotun apo30Quiib,
«Kapuorun ntuns», « MHOXKECTBEHHBIN ajienn3M», «B3anMoneincTere reHoBy.

O6opynoBaHue: MOJAENb AJsl JIEMOHCTPAllMU 3aKOHOB €IUHO00pa3usi THOPUA0B MEPBOrO
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALMM 3aKOHA HE3aBUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb JJIs1 JEMOHCTPALUK CLEIIEHHOTO HACJIeI0BaHUs ITPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas paGora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEIIMBAaHUSA Y
JPO30(UITBD».

IIpakTuyeckas padora «V3ydeHune pe3yabTaTOB JUTHOPUIHOTO CKPEIIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEepPHOCTH H3MEHYNBOCTH

BsaumopnelictBie reHotuna u cpeapl npu (GopMupoBaHuH (eHoTHNna. V3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJWYECTBEHHBIE TpPHU3HAKK. BHUIbI  HU3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHASI.

MonudukanronHas U3MEHYUBOCTb. Ponb cpeasl B (opMUpoBaHMHM MOIUGMUKAIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuannoHHbIl psii M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PHUKAIIMOHHONH H3MEHYHUBOCTH.

['enoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bubl
TeHOTUITUNYECKONW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTtuBHasi ©13MEHUYMBOCTh. Mel03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATHUBHOM
U3MEHUYUBOCTH. POJTh KOMOWHATUBHOW H3MEHYUBOCTH B CO3JAHUH I'€HETHYECKOTO Pa3HO00pa3us
B [Ipe/iesiax OJIHOTIO BH/IA.

MyrtalmonHass W3MEHYMBOCTb. BHIBl MyTaluid: TE€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTallMH. SImepHBIE M IUTOILIA3MATHYECKHE MYTAIUU.
Comaruueckre W MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTrareHel U HX
BIIMSIHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTH MYTAI[MOHHOTO Mpolecca. 3aKOH TOMOJIOTMYECKUX
psnoB B HacneacTBeHHOW wu3MeHunBoctd (H.M. BaBuioB). BHesnepHas W3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (YaKmopoe 6 HACIe008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoHCTpanuu

[Toptpertsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmumpl u cxembl: «Bunmbl u3mMeHuMBOCTHY, «MoaudukannoHHas HW3MEHYHUBOCTHY,
«KoMmOuHaTUBHAsT ~ M3MEHYHMBOCTH»,  «Meio3y»,  «OmiogorBopenue»,  «[ eHeTHyeckue
3a00JIeBaHUS YeIIOBEKay», «BUIbl MyTammii.

OOopynoBaHue: JKMBBIE W TepOapHBIE SK3EMIUISIPhI KOMHATHBIX PACTEHUW, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi pabora «McciaemoBaHue 3aKOHOMEPHOCTEH  MOAM(DUKAIIMOHHOMA
n3MeHunBOCTH. [locTpoeHre BapUallMOHHOTO psijia M BaApUALIMOHHOW KPUBOW.

IIpakTuyeckas padora «MyTauu y 1po30puiibl (Ha TOTOBBIX MUKPOIIPENapaTax)».

Tema 14. I'eHeTHKA YesIOBEKA

Kapuotun uenoBexka. MexayHapogHasi MporpaMma HUCCIEJIOBAHHMS TE€HOMAa YeJIOBEKa.
MeTobl U3YYEeHUS TEHETUKH YETIOBEKAa: T€HEAIOTMUECKU, ONMM3HEIOBBIN, [UTOTCHETHIYECKHIA,
MONYJIALUOHHO-CTATUCTUYECKUHM, MOJIEKYJIsIpHO-reHeTnueckuii. COBpPEMEHHOE OIpe/esieHne



TCHOTHIIA: TIOJJTHOTEHOMHOE CEKBEHUPOBAaHUE, TEHOTUIIMPOBAHKE, B TOM 4Hcie ¢ nomomusro I11P-
ananu3a. HacnencrBennsie 3a00s1eBanus 4eaoBeKa. | eHHbIE 1 XpOMOCOMHBIE O0JIE3HU YETIOBEKA.
bone3nu ¢ HacimeaCTBEHHOM MNPEapacoNoKEHHOCThIO. 3HAUCHHE MEAUIMHCKOW T€HETHUKH B
IPEJOTBPALICHUN U JICUCHUM TE€HETUYEeCKMX 3a00JeBaHUN dYenoBeKa. MeauKO-TeHEeTHYeCcKoe
KOHCyJbTUpOBaHue. CTBOJIOBBIE KIETKH. [IOHATHE «T€HETUYECKOrO Ipy3a». DTUUYECKHUE ACIIEKThI
UCCIICIOBaHMI B O0JIACTH PEaKTUPOBAHMS T€HOMA U CTBOJIOBBIX KJIETOK.

['eneTnueckue (akTOpbl MOBBIIIEHHOW YyBCTBUTEIBHOCTH YellOBeKa K (pu3muecKkoMy H
XUMHUYECKOMY 3arps3HEHHUIO OKpYXKaromel cpenbl. I'eHeTmdeckas IpenpacrnonokeHHOCTh
YEJIOBEKA K MTATOJOTUSIM.

JleMoHCTpaLuu

Tabmuner u cxembl: «Kapuotum denoBekay», «MeTOAbl M3yYEHUS] TCHETHKH YEIIOBEKa»,
«['eneTnyeckue 3a001€BaHUS YEIOBEKaY.

IIpakTyeckas padora «CocTaBieHUE U aHAIU3 POAOCIOBHOMN.

Tema 15. Cenexnusi opraHu3MoB

JlomecTukanus U cenekuus. 3apoXkAeHUE CEeJIeKIMM U JoMecTukauuu. YueHue H. U.
BaBuoBa o LleHTpax nporcxoxaeHuss 1 MHOrooOpas3us KyJbTYpHbIX pacTeHuil. Ponb cenexkuun
B CO3JaHMM COPTOB pPAcCTeHUH U NOpoxA KUBOTHbIX. CopT, mopoaa, IUTaMM. 3aKOH
TOMOJIOTHYECKHUX PsI0B B HaciueACTBeHHOM m3meHunBocTd H. M. BaBunosa, ero 3Haduenue s
CEJIEKIIMOHHOM paboTHI.

Mertonpbl cenekmoHHOM paboThl. MckyccTBeHHBIN 0TOOP: MAacCOBBIA M MHIUBUAYAIbHBIN.
Oranbl KOMOMHAIIMOHHON cenekuuu. McnbplTaHue mpou3BoauTesed mo noromctBy. Ot6op mo
TEHOTHITY C TIOMOIIBIO OIIEHKH (PEHOTHIIa TOTOMCTBA B OTOOP MO TEHOTHITY C MTOMOIIBIO aHAIN3A
JHK.

HckyccTBEeHHBI MyTareHe3 Kak METOJ] CEJIeKIMOHHOW paboThl. PamuanuoHHBI U
XUMHUYECKHH MyTareHe3 KaK HMCTOYHHUK MyTauud y KyJbTYpPHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHWE T'€HOMHOTO pPEJAKTUPOBAaHMS M MeToAoB pekoMOuHaHTHbIX JIHK s
MIOJIY4EHUS UCXOTHOTO MaTepHralIa Jisl CEJIEKIUN.

[Tonydenne mnonuruionioB. BHyTpuBugoBas rubpuauzanus. bimszkopoactBeHHoe
CKpelIBaHue, WM MHOpuIuHT. HepoacTBeHHOE CKpeluBaHue, Uik ayropuauHr. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekiuu. OtaanéHHas rudpuau3anus.
[Ipeononenue Oecruioausi MEXBHIOBBIX T'HOpHAOB. JIOCTM)KEHHS CEJEKUUU pPACTEHUH U
KUBOTHBIX. «3€1€Has PeOIOYULY.

CoxpaHeHue M HU3y4YEHHE T€HETUYECKHX PECYpCOB KYJIbTYPHBIX PACTEHHH M MX JIHUKHX
poauyei s co3JaHusl HOBBIX COPTOB M TMOPHUIOB CEIbCKOXO3IMCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamiu CelbCKOX03AUCMEEHHbIX U NPOMbICIO8bIX
HCUBOMHBIX 8 YENAX VIYYULeHUS CYUWEeCMBYIOWUX U CO30aHUs HOBbIX NOPOO, JUHULL U KPOCCO8, 8
MOM YUcie ¢ NPUMEHEeHUEM COBPEMEHHBIX Memo008 HAYUHBIX UCCIe008aHUL, NepedosbiX udel U
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaL U

IToprpersr: H. Y. Basunos, 1. B. Muuypus, I'. JI. Kapneuenko, II. I1. JIykssnenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuie! 1 cxembl: «L{eHTpbI MPOUCXOXKIEHUS U MHOT000pa3us KyJbTYpHBIX pacTeHUID,
«3aKOH TOMOJIOTMYECKHMX PSJIOB B HACJIEICTBEHHON HM3MEHYMBOCTH», «METOIbl CEIEKIINN,
«Otnanéunas rubpuauzanus», «Myrtareses».

JlabopaTopnasi pabora «3ydueHne cOpPTOB KyJbTYypHBIX PaCTE€HHH M MOPOJ JOMAIIHUX
KMBOTHBIX».



JlaGoparopHas padora «/3yueHrue METOI0B CEJIEKIIMU PACTEHUI.

IIpakTnyeckas padora «IIpuBruBKa pacTeHUII».

Ikekypensi «OCHOBHBIE METOJIBI M JOCTHXKEHHUSI CEJIEKIIUU PacTeHUN W >KMBOTHBIX (Ha
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO035IMCTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI H CHHTeTHYeCKasi 0M0J10Tusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAHEBBIE KYJIBTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepUcTHKa. TpaauiuoHHas OWUOTEXHOJIOTUA: XJeOoleueHue,
HOJIy4EeHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. Mukpoduosorndeckuii cuute3. O0bEKThI
MHUKPOOHOJIOTHYECKUX TeXHONOTui. [Ipon3BoacTBO Genka, aMUHOKHUCIOT U BATAMUHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUS T€HOMOB C LIEJIBbIO MTOJIyYE€HUsI OPIraHU3MOB U UX KOMIIOHEHTOB, COACPKAIINUX
HE BCTpEYarolluecs B NpupoJie ONOCHUHTETUYECKHE TYTH.

Kiterounas nHxeHepus. MeToapl KynbTyphbl KIETOK M TKAaHEH PAaCTEHUH M YKUBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus U comartudeckuid smOpuoreHe3. lcmosnbp3oBaHue
raluiOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNIOHANbHBIX U NONUKIOHANLHLIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOJJOTBOPEHHE.
PexoHCTpyKIMS SIMLEKIETOK W KIOHMPOBAaHUE JMXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KIETOK. Texnonocuu 0300po6neHus, KyIbMmueupo8aHus U MUKPOKIOHANbHO20 PA3ZMHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHasl U T'€HHas MH)KEeHepHs. VICKyCCTBEHHBIN CHHTE3 IeHa M KOHCTPYHPOBAaHME
pexomOunantHeix JHK. Cosdanue mpanceennvix opeanuzmos. JlocTukeHUS U NEPCHEKTUBbI
XpPOMOCOMHOW ¥ TEHHOW WH)XEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEMbl TEHHOU
UHXEHEPHHU.

Menununackue 6uorexnonoruu. [Tocrrenomuas mudposas meaununa. [1LP-1uarnocTuka.
MeTab010MHBINM aHaIU3, TEHOLIEHTPUYECKHUI aHAIN3 POTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
ero 310poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapreTHass Tepanus paka. 3D-
OuomH)xeHepusi AN pa3pabOTKM  (QyHIaMEHTAJIbHBIX OCHOB MEIUIMHCKHX TEXHOJIOTHH,
CO3/1aHUSl KOMIUIEKCHBIX TKaHEel coyeTaHueM TEXHOJOTHH TpEXMEPHOro OUONpPUHTUHIA U
ckaddonauHra s peneHus 3a1a4 NepcoHaTN3UPOBAHHON MEIULIUHBI.

CoznlaHue BEKTOPHBIX BAaKLUMH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
Bo30yauteneit OPBU, ycraHoBiieHHe MOJIEKYJISPHBIX MeXaHu3MoB (yHkimoHupoBanus PHK-
CoJiep KalllX BUPYCOB, BBI3BIBAIOIINX 0CO0O0 OIMacHbIe 3a00J1€BaHMs YeJIOBEeKa U )KUBOTHBIX.

JleMoOHCTpPaL UK

Tabmupr u cxembl:  «lcrnonb3oBaHWE  MHUKPOOPIaHM3MOB B IPOMBINIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxeHepus», «I'eHHass HHKEHEPUSI».

JlaGopaTopHas padora «/3yueHre 00bEKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «llogyyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeust «buoTexHONOrns — BayKHEIIas MPOU3BOIUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO).

11 KUIIACC

Tema 1. 3apoxkaeHue 1 pa3BuTHE IBOJIOIUOHHBIX NPeCTABJIEHNH B OM0JIOTHH

OpomonnonHas teopus Y. JlapsuHa. IIpennocsuiku BOSHUKHOBEHMS JapBUHN3Ma. JKN3HB
U Hay4Has nesTenbHocTh Y. [lapBuHa.



JBwkymme cuibel dSBomonuu  BugoB 1o Y. JlapBuHy (BbICOKas HWHTCHCHUBHOCTH
PasMHOKEHHUSI OpPraHU3MOB, HACJIEACTBEHHAs HM3MEHUYMBOCTh, OOppba 3a CyllecTBOBaHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuaTeTndeckoit Teopun sBotonuu (CTD). HelrpanbHas TeOpHs 3BOJIIOIUH.
CoBpeMeHHas IBOJIIOIMOHHAsT OuUoorus. 3HaueHUE SBOJIOIMOHHON Teopuu B (POPMUPOBAHUU
€CTECTBEHHO-HAay4YHO! KapTUHBI MUPA.

JleMoOHCTpan U

IToptpetsl: Apuctotens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriosse, Y.
Hapsun, C. C. YerBepukos, U. U. IlImaneraysen, k. Xonnein, . K. benses.

Tabmuubl n cxemsl: «Cucrema xuBoi npupoasl (mo K. JlunHero)», «JlecTHuna >KuUBBIX
cymectB (mo Jlamapky)», «MexaHusMm (OpMUPOBAaHUS TPHCIIOCOONCHUIH Yy pacTeHud u
JKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmipyra nyremectsus Y. Jlapsuna», «Haxonku Y.
HapBuna», «®PopMbl 060pbpObI 3a cymecTBoBaHue», «lloponsl romybeit», «MHorooOpasue
KYJbTYpHBIX (hopM KamycTh», «I[lopoabl JOMaNIHUX KUBOTHBIXY», «Cxema 00pa3oBaHHs HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIICHHS IBMXKYLIUX CHUJ 3BOJIHOLUN», «OCHOBHBIE
MOJIOKEHUSI CHHTETUYECKON TEOPUH SBOHOLIUN.

Tema 2. MuUKpO03BOIIOLUSA U eé pe3yJIbTAaThI

[Tomynsiuust Kak 3JeMEHTapHas eAuHULA 3BoolMU. COBpEeMEHHBbIE METOJbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nonyisaiuil. I3mMeHenune reHo(oH1a NOMyIISIMY KaK
3JIEMEHTApHOE 3BOJIIOLIMOHHOE SIBJICHHE. 3aKOH TeHeThueckoro paBHoBecus Jx. Xapau, B.
Baiinbepra.

OnemeHTapHble (HAKTOPHI (IBMDKYIIUE CHIIBI) JBOJIONMH. MyTallMOHHBIA TpoIecc.
KomOunatuBHass m3MeHUMBOCTh. Jlpeiid TeHOB — cirydaiiHble HEHANpPaBICHHBIE W3MEHEHHS
qacToT ajulenaed B momymsauusax. O¢¢exT ocHoBatens. IDpgexkm OYMuLIOUHO20 20PIbIUIKA.
CHudicenue ceHemuyecko20 pasHooOpaszus: npuduHvl u ciedcmeus. Illposenenue s¢hgexma
Opeticha 2enos 6 Oonvuwiux u manvix nonyaayusx. Murpamuu. W3omsamus momymsSiun:
reorpaduueckas (MpoCTpaHCTBEHHAs ), OnoIoruyeckas (penpoyKTUBHAS ).

EcrectBenHblif oTO00p — Hampabmstomuil ¢aktop 3Bomonnu. PopMbl ecTeCTBEHHOTO
oTOopa: NBHXKYIIMH, CTaOWIM3UPYIOUIMHA, pa3pbiBatoluil (qu3pyntuBHbIi). IlonoBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMAIBHOTO MMOBEJCHUS )KUBOTHBIX.

[Tprcnoco0aeHHOCT OpraHU3MOB KakK pe3ysibTaT MHUKPO3BOJIOLUMU. Bo3HHMKHOBEHUE
npucnocoOieHnit y opranu3zmMoB. Apomopdo3ssl u uauoagantanuu. Ilpumepsr npucnocodaeHuit
y OpraHu3MoB: Mopdosnorndyeckue, Qu3HOIOrHYeckre, OUOXUMHUYECKUE, IOBEJEHUYECKHUE.
OTHOCHUTEIBHOCT IPUCIIOCOOIEHHOCTH OPTaHNU3MOB.

Bun, ero xputepunm u cTpykrypa. BumooOpa3oBaHue kak pe3ylbTaT MHKPOIBOJIIOLMU.
M3onsauust — ximroueBoil ¢dakrtop BupooOpazoBanus. Ilytu u cmocoObl BHI000pa3oBaHUs:
ajtonaTpuyeckoe  (reorpaduyeckoe), cUMOATpuueckoe (IKOJOTMUYECKOE), «MIHOBEHHOE»
(momummonau3anus, THOpuan3anus ). JIMTeTbHOCTh IBOTIOIIMOHHBIX TTPOIIECCOB.

Mexanu3mbl (GOpMUPOBaHUS OMOJIOTUYECKOTO Pa3HOOOpa3usl.

Posnp  »BOmIOIMOHHOM OuoNMOrMM B pa3pabOTKe HAay4HBIX METOJOB COXpaHEHUs
61opazHooOpaszus. MUKPOIBOIIONUSA U KOIBOJIOLMS TMApa3sUTOB M UX XO035€B. MeXaHU3MbI
(bopMHUPOBaHHS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JleMoOHCTpaLun

[Toprpetsr: C. C. YerBepukos, J. Maiip.

Tabmuupl u cxembl: «MyTalMOHHAS U3MEHUYNBOCTHY, «[lomysaIOHHas CTPYKTypa BUIA»,
«Cxema mposiBieHHs 3akoHa Xapau—BaiiHOepra», «J/IBWKyImme CHIBI  3BOJIIOIUN,



«IKOJOTUYECKasT M3OJIAIMS TOMYJSIUid ceBaHCKo (openn», «[eorpaduueckas H3OIAIUS
JMCTBEHHUIIBI CHOMPCKOM M JTMCTBEHHULIBI Jaypckoi», «[lomynsannoHHble BOJHBI YHCICHHOCTH
XUIIHUKOB U XKepTB», «Cxema JIeHCTBHA ecTecTBEHHOro ot0opa», «Dopmbl OOpbOBI 3a
CYyILECTBOBAHHEY, «MHIyCcTpHalbHbIN MEJIaHU3M», «Kusble HCKOIIaeMBbIE»,
«IlokpOBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOKpacka >»KHUBOTHBIXY,
«Puznonoruueckue agantanum», «I[Iprucrnocob6IeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kputepun Buna», «Bugsl-gBoitHuku», «CTpykTypa BHIa B mnpupone», «CrocoObl
BugooOpa3oBanus», «l'eorpaduueckoe  BumoOOpazoBaHMe TPEX  BUAOB  JIAHABILIEH,
«DKOJIOrMUYecKoe BMJI000pa3oBaHME BHUJOB cHHUIL, «[lonumionasl pacteHuit», «KamycTHO-
peneyHbI THOPHIY.

Ob6opynoBanue: repdapuu pacTeHHUM, KOJUICKIIMM HACEKOMBIX, dydesa MTHUI] U 3BEpei ¢
IpUMEpaMHu pa3JInYHbIX NPHUCIIOCOOJIEHHM, yydena NTHUIl U 3Bepeil pa3HbIX BHUJOB, repbdapuu
pacTeHui GJIM3KUX BUI0B, 00Pa30BaBIIMXCS PA3IMUHBIMU CIIOCOOAMHU.

JlabopaTopnasi padora «BpisBieHIE U3MEHYUBOCTH y 0CO0€H OJHOTO BUIA.

Jladoparopnasi paGora «lIpucrnocobieHuss OpPraHM3MOB W HMX OTHOCUTEJIbHAs
1eJ1eCO00Pa3HOCTHY.

JlaGopaTopHnas pa6ora «CpaBHeHHE BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3Bo/onusi M €€ pe3yJibTaThbl

MeTtoibl u3yueHus: MakposBoitoluy. [laneonTonornyeckue METoAbl U3y4€HUS 3BOTIOLUH.
ITepexonnblie GopMbl U GUIIOTEHETUYECKHE PSIJIbI OPIaHU3MOB.

buoreorpapuueckue Metonsl uszydeHus osBomouud. CpaBHenue ¢uiopel U (ayHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpaduueckue odnactu 3emin. BUIbI-90HIEMUKN U PEITUKTHI.

OMOpHONIOTHYECKUE W CPaBHHUTEIBHO-MOP(]OIOTHYECKHEe METObI M3YyYCHHS HBOJIOIHH.
I'eHeTnyecKHME MEXAHU3MBI 3BOJIOLMU OHTOTE€HE3a U IOSIBICHMS JBOJIOLMOHHBIX HOBILIECTB.
["'oMosiornyHble ¥ aHAJIOTMUYHbIE OpraHbl. PynuMeHTapHbIle OpraHbl U aTaBU3Mbl. MOJEKYISPHO-
reHeTUYeCKrne, OWOXMMHUYECKHEe M  MAaTeMaTUYeCKHE METOAbl HM3YYEHHUs  HBOJIIOLMHU.
["'omonornynsie renbl. CoBpeMeHHbIE METO/IbI TIOCTPOECHUSI (PUIIOT€HETHUYECKHX J1EPEBLEB.

XPOMOCOMHBIE MyTallU1 U SBOJIIOLIMSI TEHOMOB.

OOmme 3aKOHOMEpHOCTH  (TpaBwjia) dSBONMOUMHU. [lpunyun  cmeHvl  QYHKYUU.
HeoOpaTtumocTs 3Bomtoninu. AnantuBHas paauanus. HepaBHOMEpHOCTh TEMITOB 3BOJIIOLINH.

JleMoOHCTpaLuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

TabGnuupl u cxembl: «PUIOreHETUYECKUH Psil JTOIaan», «APXEONTEPUKC, «3Bepo3yObie
amepb», «Creronedans», «Punnodursy, «CemeHHbIe TanOpOTHUKMNY, «buoreorpaduueckue
30HBI 3emnm», «/peid koHTHHEHTOB», «PenmukThl», «HavanbpHble CTaguM SMOPHOHAIBHOTO
pa3BUTHS  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTWYHBIE  OPraHbD»,
«PynumMeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpBI YEJIOBEKAa W IIMMIaH3e», «l JIaBHBIE
HaIpaBJIEHUs IBOIOLUNY, «OO01IMe 3aKOHOMEPHOCTH IBOJIIOLIUN».

O6opynoBaHue: KOJUIEKIMH, TepOapuu, MYJSKU HCKOMAeMbIX OCTaTKOB OPraHMU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMUYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue 1 pa3BUTHE KU3HU Ha 3emie

Hayunble rumoTespl MpPOMCXOXKJIEHUS >KU3HM Ha 3emie. AOHOreHe3 U IaHCIEepMHs.
JloHaydHbIE TPEICTABIECHMSI O 3apOXKACHUU JKU3HMU (KpealuMoHM3M). ['mmore3a MOCTOSIHHOTO
camo3apo>KJIeHus KU3HU U €€ ornposep:keHue onpltaMu ®. Penu, JI. Cnannanuanu, JI. Iactepa.
[TpoucxoskaeHne )KU3HU U acTPOOUOIIOTHSL.



OcHOBHBIE dTanbl HeOpraHUYeCcKol sBomonuu. [InanerapHas (reojoruyeckas) 3BOJIOIHSI.
XUMHUUECKasi ABOJIONMS. AOHOreHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
Onbir C. Mumnepa u I'. FOpu. OOpazoBanue mnonumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. WM. Omnapuna, rumoteza mnepBuuHoro OymboHa JDk. XonjgeiHa, reHeTHdeckas
runoteza I'. Mémnepa. Pubosumbl (T. Yek) um rumoreza «vmupa PHK» V. T'mnbGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IIPOTOKJIETKH.

HUctopuss 3emnu u Meroabl €€ wu3ydeHus. VckormaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronsl. OTHOCUTENbHAasE M aOCOJIOTHAs  IEOXPOHOJIOTHS.
['eoxpoHOIOrMYecKas mKaaa: 30Hbl, IPbl, HEPHUOBL, SITOXH.

Hauanbnabie 3Tanbsl oprannyeckoil 3Bostouuu. [losiBIEeHHE W 3BOJIFOLHUS MEPBBIX KIETOK.
Oomonuss Metabonu3zMa. Bo3HukHOBeHHME mepBbIX 3KocucTeM. COBpeMEHHBIE MHUKPOOHBIC
OMOIMIEHKKM Kak aHajor mnepBbix Ha 3emuie coobmectB. Ctpomaronutsl. [IpokapuoTsl u
3YKapHUOTBHI.

[Tpoucxoxaenue sykapuoT (cuMOMOreHe3). DBOJIIOLIMOHHOE IMPOUCXOKACHUE BHUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOUHBIX  OpPraHM3MOB. BO3HUKHOBEHHWE OCHOBHBIX Iy
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHoOBHBIE 3Tanbl HBOJIONHMHU BbICHIUX pacTeHuid. OCHOBHBIE apoMOp(o3bl pacTeHHIA.
Beixon pacrenuit Ha cymy. llosBieHue CHOpPOBBIX pacTeHUHM M 3aBOCBAHWE HMHU CYIIU.
Cemennble pactenus. [IporcxoxaeHne BETKOBBIX PACTEHUH.

OcHOBHBIE S3Tallbl 3BOJIIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIIOB. [lepBbie XOpaoBbIE
KUBOTHBIC. JKH3HBL B BOJIe. DBOIOIUS TTO3BOHOYHBIX. [IponcxoxacHne aMmpuOuil M penTHIIni.
[TpoucxoxaeHne MIICKONMHUTAIUX H NTUI. [IpuHiun ximrodeBoro apomopdosa. OcBoeHHE
0€CII03BOHOYHBIMU U T03BOHOYHBIMH KHUBOTHBIMU CYILIH.

Pa3ButHe xu3HM Ha 3emile 10 3paM U IEPUOAAM: apXel, MPOTEpPO30H, NaIEC030i1, ME3030H,
KaiiHOo30#. OOmias xapakTepuCTHKa KJIMMara U Treojiorhyeckux mponeccoB. [losBineHue u
paciBeT XapaKTEepHbIX OPraHU3MOB. YTJeoOpa3oBaHME: €ro yCJIOBHUS W BIMSHUE Ha Ta30BbII
cocTtaB atMochepsbl.

MaccoBble BBIMHUPAaHHS — 3KOJOTMYECKHE KpU3HUCHI npouutoro. IlpuumHel u cnencteus
MaccoBbIX BbIMHUpaHHUil. COBpEeMEHHBIM 3KOJIOTHYECKUN KpU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHUs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMNBI kiaccudukanuu OpraHUu3MOB.
OCHOBHBIE CCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpaL UK

[Toptpets: ®@. Penn, JI. Cnamnanuanu, JI. [Tactep, . . Meunukos, A. U. Onapun, [x.
Xonpeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmuiel u cxembl: «CxeMa ombita @. Pequy, «Cxema ombita JI. [Tactepa mo u3yueHuto
CaM03apoXKJIeHHs XHu3HM», «Cxema ombita C. Mumtepa, I'. IOpu», «3Tanbl HeOpraHn4eCcKon
sBosrOLIMNY, «['eoxpoHoyoruyeckas mkana», «HadampHble 3Tanbl OpraHUYEeCKOW SBOIOIMMY,
«Cxema o00pa3oBaHUsI DJYyKapuoT MyTéM cuMOHOreHeza», «CHucTeMa >KUBOW MPHUPOIBI»,
«Ctpoenue  Bupyca», «Apomopho3sl pacTeHui», «PuHHOOUTHY, «OIHOKIETOYHBIE
BOZOpOCIN», «MHOIOKJIETOYHbIE BOJIOpOCHN», «Mxm», «llanmopoTHukm», «l 0N0ceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHuil», «Cxema pa3BUTUS IKUBOTHOIO MHUPAy,
«ApoMop¢ho3bl  KHUBOTHBIX», «IIpocteiimmme», «KumeuHononoctHsle», «llmockue yepBu»,
«YIeHUCTOHOTHE, «PpIOBIY, «3eMHOBOIHEICY, «IpecMmbikarommuecs», «lITuupn,
«Mnekonuraromuey, «Pa3BuTe KuU3HM B apxeuckoll apey, «Pa3BuTHE KU3HUM B



MPOTEPO30MCKON 3pe», «Pa3BUTHE KWU3HU B TAJICO30MCKON dpey, «Pa3BuTHE KU3HU B
Me3030MCKOil 3pe», «Pa3BuTHe KU3HUM B KallHO30HCKOM »3pe», «CoBpeMEHHas cucrema
OpPraHMYECKOI0 MUPaA».

O6opynoBanue: repOapud pacTeHUN pa3IUYHBIX OTIEIOB, KOJUJIEKIUU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KUBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUIEKIIMM HWIJIOKOXKHX, CKEJEThI
[IO3BOHOYHBIX >KMBOTHBIX, 4Yydeja NTHUIl U 3BEPEH, KOJUIEKIMH OKAMEHEJIOCTEH, I0JE3HBIX
MCKOIIAEMBbIX, MYJISIKH OPIraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnas sgaboparopHass padora «MoaenupoBanue onbiToB Mumepa—tOpu 1o
M3YYEHUIO a0MOTEHHOT0 CHHTE3a OPraHMYECKUX COSAMHEHUN B IEPBUYHOM aTMochepe».

Jladboparopnasi pabora «M3ydyeHne M ONUCAHUE HCKOIMAEMBIX OCTATKOB JIPEBHUX
OpraHU3MOB.

IIpakTuyeckass paGora «l3ydyeHue OCOOCHHOCTEH CTPOCHHUS PACTCHHH pa3HBIX
OTZIETIOBY.

IMpakTuyeckas padora «/3yueHue 0COOCHHOCTEH CTPOCHUS TTO3BOHOYHBIX JKUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ej10BeKa — aHTPONOreHe3

Pa3paensl u 3agaun anTponosorui. MeToasl aHTPOIIOIOTUH.

CraHOBIIEHHE MPEJCTABICHUN O MPOUCXOXKICHUU 4YeJIOBEeKa. PenurunosHbie BO33pEeHMUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxoncrtBo  uenoBeka ¢ OKUBOTHBIMM. (CHcTeMaTHUecKoe IOJOXKEHUE YellOBeKa.
CBuzerenbcTBa CXOJACTBA YENOBEKA C SKMBOTHBIMH: CpPaBHHUTEIbHO-MOp(]oIoruueckue,
sMOpuosIorHYecKue, (HU3HO0IOro-OMOXMMHUYECKHe, MoBeAeHuecKkne. OTauuus 4YelnoBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBS3aHHBIX C HUM NPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBuwxymme  cuibl  (QakTopel)  aHTPOMOreHe3a:  OWOJIIOTUYECKHE,  COIMANIbHEIE.
CooTHolleHre OMOJIOTHYECKUX U COLMANIBHBIX (PAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHbIE CTaauU aHTpororeHesa. PanHue yenoBekooOpasHble 00€3bsiHBI (IPOKOHCYIIbI)
U paHHHE TOHTUbI — O0IIUE MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JH0Je. ABCTPaIONUTEKN —
JBYHOTHE TNpeaku Jiroae. UenoBek ymenbli, NepBble M3rOTOBIECHUS Oopyauil Tpyaa. Yemnosek
OPSIMOXOJIAIINI 1 TIEPBBIN BBIXOJ Ntofel 3a mpeaensl Adpuku. Yenosek reinenbOeprekuii —
001IMii TPeOK HeaHAePTaIbCKOTO YEJIOBEKa U YEJIOBEKa pa3yMHOT0. YeloBeK HeaH1epTalbCKUN
KaK BHJI JIIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHBIH COBPEMEHHOIO THIA, JEHHCOBCKUUI
YeNI0BEK, OCBOEHUE KOHTUHEHTOB 3a npezaenamu Adpuku. [laneoreHeTrka 1 maaeoreHOMUKa.

DBOJIOIUS COBPEMEHHOTO ueloBeka. EcTecTBeHHBIN OTOOp B MOMyNAIMSIX YeIOBEKa.
Myranuonssiit porecc U noaumopusm. [lomymnsiuoHHbIe BOIHBI, Ipeii( reHoB, MUTpaLus U
«a(dexT ocHoBaTENA» B MOMYJSALIUAX COBPEMEHHOT'O YETIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. bosibmme pacel: eBponeouaHas (eBpasuiickas),
aBCTPANIO-HETPOHIHAS (PKBAaTOpPHANIbHAS), MOHTOJIOMIHAS (a3MaTCKO-aMepHKaHCKas). Bpems u
NyTH paccelieHuss 4YesloBeka 1o IulaHere. EauHCTBO yenoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOnseHHOCT, 4YelaoBeKa K  pa3HbIM  YCIOBHUSM
OKpyKartomien cpensl. Biausuue reorpaduyeckoit cpeasl U apeiida reHoB Ha MOpdOIOTHio U
(U3UOIIOTHIO YeTlOBeKa.

MexauciuIinHapaple  MeTolbl B (u3uWdeckol  (OMOJOTHYECKON) aHTPOIOJIOTHH.
OBOJIOIMOHHAS ~ AHTPOIOJIOTMSI M TMaJlCOAHTPOIOJIOTHSI  YEJIOBEYECKUX  MOMYJISALHUM.
buocounaneHple  uccieqoBaHMsS ~— NPUPOABI  uenoBeka.  MccienoBaHwe — KORBOJIOLMH
OMOJIOTUYECKOT0 M COLIMAIILHOTO B YETIOBEKE.

JemMoHCTpauMu



[Toptpetsr: Y. HapBun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumer uw  cxembl: «MeTOAbl  aHTPOMOJIOTUMY», «[ OJIOBHOW MO3r  YEJIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHB), «CKeNeT 4elloBeKa M CKEJeT MIHMMIaH3e», «PyauMeHThl u
aTaBU3MbD», «JIBIKyIIME CHJIBI aHTPOIOrEHe3a», «JBOJIOLUOHHOE JPEBO YEJIOBEKay,
«ABcTpasionurek», «HenoBek ymensiii», «Henoek npaMoxoaauuiny, «JleHUCOBCKUM 4eI0BEK»
«Heanpepranbupl», «KpomanboHUbD, «lIpenkn udenoBekay», «IOTambl 3BOJIIOLUU UYEIOBEKAY,
«Pacpl yenosekar.

OO6opynoBaHue: MyJIsKM OKaMEHEJIOCTEeH, IPeIMETOB MaTepHallbHOW KyJIBTYphl IIPEIKOB
YelnoBeKa, penpoaykiuu (potorpaduu) KapTHH C  MHQPOJIOTHYSCKUMH W OMOJICHCKUMU
CIO)KETaMH MTPOUCXOXKJICHUS YeIoBeKa, (poTorpaduu HaXOJAO0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepena 4elOBEKa M Yeperna IIMMIAaH3€, MOJENb KUCTH YellOBEKa U
KHCTHU IIMMIIaH3€, MOJIEIHN TOPCa IPEIKOB YEJIOBEKA.

JlaGopaTtopnas pabora «/3yueHne o0OcCOOEHHOCTEM CTPOEHMsI CKeJeTa 4YeJOBeKa,
CBSI3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnyeckas padora «3yueHue 3KOJOrMYECKUX afjalTallui YETOBEKay.

Tema 6. OJxosorusi — Hayka O B3aHMOOTHOIICHHUSIX OpPraHu3MOB H
HAJI0OPraHU3MEHHBIX CHCTEM € OKPY KAaKlIel cpeaoi

3apoxaeHue U pasButhe sKoiorun B Tpyaax A. ['ymOGompara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznmenst u 3amaum skonoruu. CBsizb
9KOJIOTMH C APYTUMHU HayKaMH.

Mertonb! skosoruu. [loneBble HaOMOEHUS. DKCIEPUMEHTHl B 3KOJOTMU: HPUPOAHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTMU. MOHUTOPUHT OKpY’KaIOLEH CpeJibl: JIOKaIbHBIMH,
pPErHOHANIbHBIN U TJI00AJIbHBIN.

3HAUEHUE DKOJOTMYECKMX 3HAHUHM I 4YeJIOBeKa. DKOJOTMYECKOE MHUPOBO33PEHHUE Kak
OCHOBa CBs3€M uyenoBeuecTBa € MNpupoAoid. DOpMHUPOBAHUE 3KOJOTUYECKOW KYJIbTYPbl H
HKOJIOTMYECKOM rPaMOTHOCTH HACEJICHUSI.

JleMoOHCTpaLuu

[Toptpetsi: A. I'ym6omabar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuupl 1 cxembl: «Paznensl skoigorun», «Metoasl 3kojgoruny, «Cxema MOHUTOPHHTA
OKPYKaIOIIEeH Cpebh».

JlabopaTopnasi padora «l3yueHne METOI0B 3KOJIOTUYECKUX UCCIIETOBAHUI.

Tema 7. Opranusmsl U cpeaa 0OMTAHUSA

Okonorudyecknue (GakTopbl U 3aKOHOMEpHOCTH uX JedctBusa. Kiaccudukanus
HKOJIOTMYECKUX  (akTOpoB:  abMOTHYEeCcKue, OuOoTHYEeCcKHe, aHTpornoreHHele.  OOuue
3aKOHOMEPHOCTH JIeMcTBUS 3Kojgoruueckux ¢akropos. [lpasuno munumyma (K. [npenrens, 1O.
JIn6ux). TonepaHTHOCTH. IBPHOMOHTHBIE M CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue ¢akropbl. CBeT Kak 3Kkojoruueckuil axrop. JlelicTBue pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTEHUN M >KUBOTHBIX IO
OTHOLIEHHUIO K cBeTy. CurnanpHas poisib ceera. doTonepuoausm.

Temmeparypa Kak 3Kojoruyeckuit gaxrtop. [leiictBue TemmepaTypbl Ha OpraHU3MBI.
[ToriknitoTepMHBIE U TOMOMOTEPMHBIE OPTaHNU3MBblL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BnaxHocTts kak skonoruueckuil ¢akrop. [IpucnocobneHuss pacTteHuil K MOAJEp:KaHUIO
BojHOro Oamanca. Kiaccuduxanms pacteHuid mo OTHOUIeHHIO K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJTHOTO PEXHUMA.



Cpenpl oOuTaHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHAs, TNTyOWHHAas
NOJNOYBCHHAsI, BHYTPHOPraHU3MeHHas. (DHU3MKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [Ipucrnocobaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonoruueckue putmel. BHemnrue u BHyTpeHHHE pUTMbI. CyTOUYHBIE U TOJIUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHU JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonsarue o >xu3HeHHou ¢opme. KuzneHHbIE (OPMBI
pacTeHMii: NepeBbs, KYCTapHHKH, KYCTapHHUYKH, MHOTOJETHHE TPAaBbl, OJIHOJIETHHE TpPAaBHI.
JKuznenneie (GOpMBI KHUBOTHBIX: THIPOOHMOHTHI, TE€OOMOHTHI, a’pOoOMOHTHL. (COOCHHOCTH
CTpOEHUS M 00pa3a KU3HHU.

buotnueckne  Qaxkroppl. Buasl OMOTHUECKMX  B3aMMOJAEHCTBHIA:  KOHKYPEHIIMA,
XHUIIHUYECTBO, CUMOMO03 1 ero ¢opmsl. [lapazutusm, koomnepamnus, MyTyaanu3M, KOMMEHCAIN3M
(KBapTUpaHTCTBO, HaxyieOHWYecTBO). Herpoduyeckue  B3auMMOIEUCTBHS  (TONMUYECKHUE,
dopuyeckue, dadbpuyeckue). 3HadyeHHE OMOTHMYECKHX B3aUMOJICHCTBUUN Ui CYIIECTBOBAHUS
OpPraHu3MOB B cpejie ooutanus. [IpHHIMT KOHKYPEHTHOTO HCKITFOYCHHUS.

JleMoOHCTpaL U

Tabmuipl ¥ cxeMbl: «JKonorudeckue GpakTopbl», «CBETOBON CHEKTP», «IKOJIOTHUECKUE
TPYIIBI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», « T eMIOKPOBHBIE JKUBOTHBIEY, «XO0JIOAHOKPOBHBIC
KHUBOTHBIE», «DU3HONIOTHYECKHE aJanTaluu KUBOTHBIX», «Cpenbl OOUTaHUS OPTaHU3MOBY,
«buonornyeckue puT™Mb», «OKu3neHHbIe GOPMBI pacTeHHiD», « KI3HEeHHbIE (POPMBI )KUBOTHBIX»,
«JKocHucTeMa IUPOKOIUCTBEHHOTO Jiecay, «IDKOCHUCTeMa XBOWHOro necay», «llemm muTtanusy,
«XuiauvectBoy, «Ilapazutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm».

OGopynoBanue: TepOapuu PACTCHUNW W JKUBOTHBIX, TPHUCIIOCOOJICHHBIX K BIIMSHUIO
pa3IMYHBIX  JKOJOTWYECKHX  (AKTOpOB, TepOapuMl  CBETOJNIIOOMBBIX, TEHEIIOOMBBIX |
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIE, TEHENIOOUBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE
pacTteHus, repOapul M KOJUIEKIIMU TEIUIOMIOOMUBBIX, 3MMOCTOMKHX, MOpPO30yCTONYMBBIX
pacTeHMii, 4Yydena MNTULl M 3Bepei, repObapuu pacTeHHH, OTHOCSIIMUXCS K TUrpodpuram,
KcepoduTam, Me30pHUTaM, KOMHATHBIE DPACTEHHs JaHHBIX TPYIN, KOJUIEKIWH IKHBOTHBIX,
OoOHUTAIOIUX B pa3sHbIX Cpelax, repOapuu U KOJUIEKLIMU PacTeHUH M KMBOTHBIX, 00JIala0IINX
4yepTaMud TNPUCHOCOOIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBUH JKU3HH, TrepOapuul Hu
KOJJICKIIMM PACTEHUH W JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (OPM, KOJUICKIUH KUBOTHBIX,
YYaCTBYIOUIMX B Pa3IMYHBIX OMOTUYECKUX B3aHMMO/ICHCTBHSIX.

JlaGopaTopHas pa6ora «BrisgBieHre TPUCIOCOOIEHUN OPraHU3MOB K BIIUSTHUIO CBETa.

JlaGopaTtopnas pabora «BblsiBieHHEe NpPUCIOCOOTIEHUN OPraHU3MOB K BIMSHHUIO
TEMIIepPaTyphI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
oOUTaHUSY.

Tema 8. Iko/10rus1 BUAOB M NOMYJIALMI

DKOJIOTHYECKHE XapaKTePUCTUKU MOMyIsuu. [lomyssiust kak OuojornuecKkasl cucTeMa.
Pons HeomgHOpomHOCTH cpefbl, Pu3nueckux OapbepoB W OCOOCHHOCTEW OWOJOTHH BHUAOB B
(bopMHpPOBaHNUHU MPOCTPAHCTBEHHOM CTPYKTYpHI OMYsAIMi. OCHOBHBIE TIOKA3aTeH MOMYJISLUH:
YHUCJICHHOCTh, IJIOTHOCTh, BO3pAacTHAas M MOJOBas CTPYKTYpa, POXKAAEMOCTh, NMPHUPOCT, TEMII
pOCTa, CMEPTHOCTH, MUTPAIIHSI.

Dkonornyeckast CTpykTypa momymsanud. OIleHKa YHCICHHOCTH TOmyisiud. J{mHamuka
nonyasiuuu 1 e€ peryisiuusa. buotuueckuil noreHnman nonyasuud. MoenupoBaHue JMHAMUKU
nonynsiuu. KpuBble pocTa uucieHHOCTH momynsuud. KpuBble BbDKHMBaHUS. Perymsmus



YUCIIEHHOCTU MOMYJSIIMMA: poiib (aKTOPOB, 3aBUCAIIMX M HE 3aBUCALIMX OT IUIOTHOCTH.
Okojnorudeckue crpareruu Buaos (r- u K-crparerun).

[Tonsatue 00 »HKoJMOrMUecKo Huie BUAa. Mecroobutanue. MHOroMepHas MOJEIb
skosornueckor Humm Jx.M. Xaruuncona. Pa3zmepsl skonorndeckoil HumM. [loreHunanbHas u
peann30BaHHas HUILIN.

Bun kak cucrema nomymsuuil. Apeansl BUAOB. BuIbl M HMX JKU3HEHHBIE CTPATErMH.
DKOJIOTUYECKUE IKBUBATICHTHI.

3aKOHOMEPHOCTU T[OBEJICHUS M MUTpalMil >KUBOTHBIX. bHoOjgornueckue MHBa3HU
YyKEpPOJHBIX BUOB.

JleMoOHCTpaL Ul

IToprper: Ix. WM. XarunHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHYECKHUE XapaKTePUCTUKU monyasuuny, «lIpoctpancTBennas
CTpPYKTypa nonyisauun», «Bo3pacTHble mnupamMuisl nomyssquun», «CKOpPOCTb 3aceieHus
MOBEPXHOCTU 3EMJIM Pa3Iu4YHBIMH OpraHuzMamu», «Mojens skonmornueckord wumm Jx. U.
XaT4ynHCOHAY.

O6opynoBanue: repOapuu pacCTeHHM, KOJUIEKIIUU KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucrnocoOneHust ceMsH pacCTeHUN K PaCCEICHUIO».

Tema 9. Jxos0rus coodmEecTB. IKOJOrH4YeCKre CHCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamH B
OHOLIEHO3E.

Okocucrtema kak oTkpeiTasg cucrema (A. JIx. Tencnum). DyHKUMOHANBHBIE OJIOKU
OpraHU3MOB B JKOCUCTEME: IPOAYLEHTbI, KOHCYMEHTbI, peAyLeHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u cetu. Abnorndyeckue OIOKK dKocucTeM. [10UBBI M WUIIBI B 9KOCHCTEMAX.
KpyroBopoT BeHIECTB U MOTOK HEPTUU B IKOCUCTEME.

OCHOBHbBIE MTOKA3aTENHN YKOCUCTEMBI. buomacca u npoayKius. DKOIOrH4eCKrue MUpPaMu bl
yucesl, OnomMacchl ¥ SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIE
3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKleccuu. lIlepBUUHbIE U BTOPUYHBIE CYKIIECCHUHM U UX
NPUYMHBL. AHTPONOTEHHBIE BO3JCHCTBUS Ha Cykieccud. KiuMakcHoe cooOIIecTBO.
buopa3Hoobpa3ue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpuponHbIe 3KOCUCTEMBI. JKOCUCmeMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
DKrocucmemvl myHop, 1ecos, cmenetl, Ny CHbvlHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasmuuus mexay
AQHTPOTIOTEHHBIMH M MIPUPOTHBIMU YKOCHCTEMAMH.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opojckas ¢uopa u ¢dayHa.
CunaHTpomnM3anus TOpoJCKON (ayHbl. buomornyeckoe ©  XO34WCTBEHHOE 3HAYCHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJEWCTBUNA  OpraHM3MOB B
sKkocucTteMax. Ponb kackadnoeo s¢ghgexkma u 6u008-30upuxamopos (Kuouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC HHEPrMM W  BEIIECTB MEXIY CMEXKHBIMU
HSKOCHUCTEMaMU. YCTOMUMBOCTh OpPraHU3MOB, NOMYJISUMA M OSKOCUCTEM B  YCIOBHUAX
€CTECTBEHHBIX U aHTPONOTEHHBIX BO3JECHCTBUMH.

Mexanuzmvl  6030eticmeusi  3a2psA3HEHUll  pA3HLIX MUNO8 HA  CYOOP2AHUSMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOAOSUUECKO2O
HOPMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeToIoIOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIIOTE€HHBIX SKOCHUCTEM.



JeMoHCTpauMu

[Toprper: A. JIx. Tencnu.

Tabmuuel u cxemsl: «CTpyKTypa OHOLIEHO3a», «DKOCUCTEMA MIHUPOKOJIMCTBEHHOTO JIECay,
«9JKocucTeMa XBOMHOro Jeca», «DyHKIMOHAIbHBIE TPYHIbl OPraHU3MOB B SKOCHUCTEMEY,
«KpyroBopor BemectB B 23kocucreMey», «llenu mnuTanus (macTOuIHAas, JETPUTHAs)»,
«DKOJIOTHYECKas MUpaMUIa YHCeT», «IKOJIOTHUECKas mupamMuia OnomMacce», «IKOJIOTHUECKas
nupampaa sHeprum», «OOpazoBanue Oosotay, «llepBuynas cykueccus», «BoccraHoBIeHHE
Jeca mociie moxapa», «IKocUcTeMa 03epa», «ArpoueHos», «KpyroBopoT BeIIECTB U IOTOK
SHEPruu B arpoieHosey, «IIpumepsl ypooIKOCUCTEM.

Ob6opynoBanue: repbapuu pacTeHUU, KOJJICKIUH HACEKOMBIX, Yydejla NTHUI[ U 3BEpeH,
repOapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTCHUN, aKBAPUyM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuyeckasi padora «l3yueHue u onrcanre ypo0IKOCUCTEMBI».

JlabopaTopnasi pa6ora «/3ydenue pazHooOpa3usi MEIKUX MOYBEHHBIX YICHUCTOHOTHX B
Pa3HbIX SKOCUCTEMAX.

IKCKypeusi «IKCKYpCHs B THIUYHBIN OHOTeoleHo3 (B AyOpaBy, Oepe3HsK, eIbHHK, Ha
CYXOJIOJIbHBII MM TOWMEHHBII YT, 03€p0, O0JI0TO)».

IKeKypeusi «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJIe WIH B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTeMAa

buocdepa — obmeruianerapHas o6ojgo4yka 3eMiH, TJe CYIIECTBYET WIIM CYyHIECTBOBAJA
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepnaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKuBoe BemecTBo Ouocdeps! 1 ero GyHKIUU.

3aKOHOMEPHOCTH CymecTBoBaHUS Onocheprr. OcodeHHOCTH OMochepsl Kak TiodambHON
skocucTembl. JluHammdeckoe paBHOBecue B Omocdepe. KpyroBoporel BemiectB U
OMoreoXMMHYECKHe UKIBI (yriiepoa, a3ota). PUTMuuHOCTS siBeHuit B Ouocdepe.

3onanbHOCTH Onochepsl. [TonsTe o 6nome. OCHOBHBIE OMOMBI CYIIM: TYHJIpa, XBOIHbBIE
jeca, CMEIIaHHbIE U MIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHBI, IyCTbIHU, TPOIIMYECKUE Jeca,
BBICOKOTOphsi. Kinnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Ctpyktypa ¥ (QYHKIHMS SJKHBBIX CHCTEM, OIEHKa HX PECYpPCHOTO TMOTEHIHana u
O6uochepHbIX QYHKIUI.

JleMoOHCTpaLuu

[Hoptpets: B. U. Bepuazackuii, 3. 3rocc.

Tabmuuel u cxemsl: «I'eoctepsl 3emnu», «Kpyropopot azora B npupone», «Kpyrosopot
yriaepoaa B nmpupoae», «Kpyrosopor kuciopona B npupone», «KpyroBopor Bozbl B IpUpoe»,
«OcHoBHBIE OWOMBI cymmny, «Kimmmarumaeckue mosica 3emum», «Tynapay, «Taiiray,
«Cmemannbii  nec», «llupokonuctBeHHbli Jec», «Cremby», «CaBaHHa», «IlycTbiHS»,
«Tponmyeckuii mecy.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU >KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaouias cpeaa

DKOJIOTHYECKHE KPU3UChI W WX TpUYHHBL. BozjaeiicTtBue demoBeka Ha Owocdepy.
3arpsi3HeHue BO3MyIIHOW cpenapl. OxpaHa Bo3ayxa. 3arps3HeHUE BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpymienue nousel. OXpaHa OYBEHHBIX pecypcoB. MI3MeHeHHe KinMara.

AHTpOIIOTEHHOE  BO3JCMCTBHE Ha pACTUTENbHBIK M KMBOTHBIM Mmup. OxpaHa
pPacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHbIE NMPUHIMIIBI OXPaHbl MpUpObl. KpacHble KHUTH.
Oco60 oxpansiembie npuponnsie Tepputopun (OOIIT). boranndeckue caapl U 300J0THYECKUE
MapKH.



OcHOBHbBIE IPUHIIUIIBI YCTOMYMBOTO Pa3BUTHUS YENIOBEUECTBA U MPHUPOAbL. ParronanbHOe
NPUPOJIONIONB30BAHUE M COXpaHEHHE OWOoJOrMYecKkoro pasHooOpasus 3emin. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
U €r0 BEpOSITHbIC OCIEACTBHS.

Pa3BuTHe METOAOB MOHUTOPUHTA Pa3BUTHsS ONACHBIX TEXHOTCHHBIX IMPOIIECCOB.
Cucmemnvle uccnedosanus nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCNOCOOHOU
aHepeemuke. buonocuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugaroujue O0OCMyn K UHDOPpMAYUU NO COCMOSHUIO OMOENIbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy IKOCUcmem u cnocooos Hopbovl ¢ OHUONOBPENCOEHUAMU.
Pexoncmpyxkyus mopckux u HazemHuvix 5KoCUcmeM.

JleMoHCTpanuu

Tabmuupl u  cxembl: «3arpsizHeHue arMmocdepbl», «3arps3HeHre Truapocheps»,
«3arpszHenune mouBbl», «[lapHukoBbiii  3ddekT», «Ocobo oxpaHsEeMble MPUPOIHBIE
TEPPUTOPUNY, «MOJEIH YIIPABISIEMOTO MUPAY.

OoGopynoBanue: Qororpaduu  OXpaHSIEMBIX pPACTCHUH U JKUBOTHBIX KpacHOW KHUTH
Poccuiickoii ®Oenepanuu, Kpacnoit KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJabTaTaM OCBOCHHUS OOYYArOIIMMHUCS
MPOrpaMM CPETHETO O0IIero 0Opa3oBaHusl: TMUYHOCTHEBIE, METAIIPEIMETHBIC U TIPESIMETHBIC.

B cTpyKkType JTUYHOCTHBIX Pe3yJbTaTOB OCBOCHHS MPOTrPaMMbl 1O OHMOJIOTMH BbIIEICHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHUCKON  Tpa)kIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIHHOCTH M CaMOOIPEACICHUIO,
Hanuyue momueéayuu K OOydeHHIO OWOIIOTHH, yeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXAeHUI JTUYHOCTU Ha OCHOBE KIIOYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYUYAIOIIUXCS PYKOBOJACTBOBATHCSA B
CBOCH  JCATCILHOCTH  IIEHHOCTHO-CMBICIIOBBIMH ~ yCTAaHOBKAMH, TPUCYIIUMH  CHCTEME
Ouosoruueckoro  oOpa3oOBaHMsS, Haauuue NPABOCO3HAHUS  DKOJIOTMUECKOH  KYJIbTYpBI,
CHOCOOHOCMU CMABUMb IETH U CTPOUTH KU3HEHHBIE TJIaHBI.

JInaHOCTHBIE pPe3yabTaThl OCBOCHUS MPOTPaMMBbI 110 OHOJOTHH JAOCTHUTAIOTCA B €IUHCTBE
y4eOHOM W BOCIHTATEIBHON JEATEIHLHOCTH B COOTBETCTBHH C TPAAWIIMOHHBIMH POCCHHCKUMU
COIIMOKYJIbTYPHBIMH, UCTOPHYESCKUMH M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPHHATHIMHU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu MOBEACHUSI M CHOCOOCTBYIOT MpOLIECCaM CaMOIIO3HAHUSA,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, PA3BUTHsI BHYTPEHHEH MO3UIMU JIMYHOCTH, NATPUOTU3MA U
YBOXCHHSI K 3aKOHY W IPABOIOPSIIKY, YEJIOBEKY TPyJa U CTApIIEMy IOKOJEHUIO, B3aMMHOTO
YBOXKCHHS, OEPEeKHOTrO  OTHOIICHUS K  KyJbTypHOMY  HACJICOUIO W TPAJAHIHSIM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH cpele.

JIM4HOCTHBIE pe3ylbTaThl OCBOCHHS y4eOHOTro npeamera «buomorus» MOMKHBI OTpaXkaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYAIONIUXCSI PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTPECHHEU
MO3UIMEH JUYHOCTH, CHCTEMOH IICHHOCTHBIX OpPHEHTAIlUi, TO3UTHUBHBIX BHYTPCHHHUX
yOeXACHU, COOTBETCTBYIONIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacuiMpeHre KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IMPOIIECCE Peau3allid OCHOBHBIX
HAIPaBJICHUH BOCIIUTATEIBHOMN JIEATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaaaHcKoOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIUU  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHWE CBOHMX KOHCTHUTYIIMOHHBIX IpaB M OOS3aHHOCTEH, yBaKeHHWE 3aKOHA U
IIPABOITOPSIJIKA;

TOTOBHOCTh K COBMECTHON TBOPUYECKOH JEATEIHHOCTH MPHU CO3/IaHUU YUEOHBIX MPOECKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPHUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TO3HMIIMI0 TI0O OTHOIIEHWIO K SIBICHUSIM
COBPEMEHHOM JKU3HU U O0BSICHSATH €€

YMEHHE YYUTHIBAaTh B CBOMX JCHCTBHSIX HEOOXOAMMOCTH  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEXKIEHUSMHU, KYIbTYPHBIMUA [IEHHOCTSMU U COLUATBHBIM
TIOJIOKCHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIECCE COBMECTHOTO BBITIOJHEHHUS YUCOHBIX,
MO3HABATENBHBIX M UCCIEIOBATEIbCKUX 3a/1ay, YBAKUTEIHHOTO OTHOIIEHUS K MHEHUIO
OTIIMIOHEHTOB NP 00CYXICHUU CIIOPHBIX BOPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIEATEIbHOCTH;



2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

c(hOPMUPOBAHHOCTH POCCUICKOM IPAKIAHCKON UICHTHYHOCTH, TATPUOTU3MA, YBAKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepel POoIMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOLJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M IAMITHUKAM IPUPOJIBI,
JIOCTI>KeHUsIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIICHHE W pPa3BUTHE
OHMOJ0TUM, TOHUMAaHU 3HAY€HUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

ujciHas yOe:KIEHHOCTh, TOTOBHOCTH K CIIY>)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOopMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIETro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUSA [IEHHOCTEH CEMEHHOM XKU3HU B COOTBETCTBUU C TPAJULIMSIMHU HAPOJIOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUAsi CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILIICHHUI;

MOHUMaHUE SMOIIMOHAIBHOT'O BO3/IEUCTBUS AKUBOM MPHUPOBI U €€ HEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOIHMOHAJIBHOIO 0JIATONOJIY M :

MOHMMAaHWE U peain3als 3J0pOBOro U 06e30MacHOTo o0pasa KU3HH (3I0pPOBOE MUTAHUE,
cOOJII0/ICHNE TUTUEHUYECKUX TPABUI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUM U OTIHIXA,
perynsipHasi (u3uYecKas aKTHUBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HMUECKOMY U NICUXHUUECKOMY 3/I0POBBIO;

MOHMMAaHWE IEHHOCTH TPaBWJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M KU3HU JIFOJICH;

OCO3HAHUWE TOCJIEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIMOTPEOJICHHS ATKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/Y, OCO3HAHHE IEHHOCTH MacTepCTBa, TPY10Jt00ue;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHIECKON M COIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JIeATEIbHOCTb;

WHTEpPEC K Pa3Iu4HbIM cdepaMm TpodecCHOHAIBHONW AESITEIBHOCTH, YMEHHUE COBEpIIaTh
OCO3HaAHHBIN BEIOOP OymyIieit mpodeccuu 1 peaaTn30BhIBaTh COOCTBEHHBIE JKU3HEHHBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpPA30BAaHUIO Ha MPOTSHKEHUH BCel
KU3HU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:



9KOJIOTUYECKHU 11eJ1ecO00pa3HOe OTHOLIEHUE K MPUPOJE KaK UCTOYHMKY JKU3HU Ha 3eMiie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIIIEHUE YPOBHS SKOJIOTMYECKON KYIBTYpBl: MPUOOpETEHHE OIBbITAa IIAHUPOBAHUS
HOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/ibl;

0CO3HaHME ITI00AIIBHOTO XapaKTepa 3KOJIOIMUECKUX IPo0IeM U IyTel UX pelIeHus;

CHOCOOHOCTH HMCIIOJIB30BATh NMPHOOpPETaeMble IPYU U3YUYEHHH OMOJIOTMU 3HAHHS U yMEHUS
OpU pEIICHUH MPOoOJieM, CBS3aHHBIX C paIllMOHAIBHBIM IMPHPOJIONONB30BaHIEM (cOOII0AeHNE
IpaBUI MOBEJCHMS B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHUS B 3KOCUCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTHUBHOE HEIPUATUE IEHUCTBUM, NPUHOCAIIMX BpEN OKPYKAIOLICH NPUPOIHOM cpene,
YMEHHUE TMPOTHO3HPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JICUCTBUI U MPEIOTBPAILATH HX;

HAJIMYUE PA3BUTOrO HKOJOTHYECKOTO MBILIUICHUS, SKOJOTHYECKOM KyJIbTYphl, OIbITa
JESTEIbHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIbHON IpaKTHUKE, FOTOBHOCTU K Y4YacTHIO B
IPaKTUYECKOH J1eATEIbHOCTH SKOJIOTHYECKON HAIIPAaBICHHOCTH;

8) HeHHOCTH HAYYHOIr0 NO3HAHUSA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM IpPAaKTUKH, OCHOBAHHOTO Ha JUAJIOTe KYJIbTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEpILEHCTBOBAHUE SI3IKOBOM U UUTATENILCKOW KyJIbTYphl KaKk CPeJICTBA B3aUMOACHCTBUS
MEX]y JIFOJIbMU U [IO3HAHUS MUDA;

NOHMMaHUE crenupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMUPOBAHUU
PalMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTaBICHUs 00 OKpyKarolieM
MHUpe KaKk O €JUHCTBE NpPUPOAIBI, YelIOBeKa U OoOIecTBa, B MO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpoodieM COXpaHEHUsl IPUPOIHOTO paBHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBWIM3ALMU: OOECieueHus
HOBOT'O YPOBHS pa3BUTHUSl MEIMIIMHBI, CO3JIaHHE MEPCHEKTHUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pelath pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MOMCKA IyTeH BBIX0J1Aa U3 II100AIbHBIX
HKOJIOTMYECKUX MPOoOJIeM U oOecreueHus nepexoia K yCTOH4MBOMY Pa3BUTHUIO, PallMOHATIbHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHMM B LIEJSIX MOBBIMIEHUS 00l
KYJBTYpBl, €CTECTBEHHO-HAy4HON TI'paMOTHOCTH, KaK COCTaBHOH YacTH ()YyHKIMOHAJIbHON
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil pu U3ydeHUn OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHUS, MCIOJb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH UCMOJIb30BaTh IMOJy4aeMble 3HAHUS JJIs aHalIW3a M OOBACHEHHs SBJICHUH
OKpPY’KAIOIIero MHpa M MNPOMCXOIAIIMX B HEM H3MEHEHUH, yMEHHeE JenaTh OOOCHOBAaHHbBIE
3aKJIIOYEHUSI Ha OCHOBE HAy4YHBIX (DAKTOB M HMEIOLIUXCS JaHHBIX C LENbI0 MOJy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl pEIleHUs
npo0JeM B peaibHbIX KU3HEHHBIX CUTYalLlUsX;

OCO3HAaHHE IIEHHOCTH HAay4YHOH JeATeNIbHOCTH, TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO U
HCCJIEIOBATENBCKYIO ASITEIbHOCTh HHIUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOPa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIIOJIYYEHHUIO HOBBIX 3HAHHMH 1O OHOJOTMM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yNIbTaThl OCBOCHUS y4eOHOTro mpeameTra «bUONOTHS» BKIIFOYAIOT:
3HaYuMble i1 (OPMHUPOBAHHS MHPOBO33PEHHS  OOYYAIOIIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXmnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHSA, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHUS,
SIBIICHUE, TPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIIeJJOBaHHEe, HAOII0JEeHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYTHE); YHHUBEpCAIbHbIE
yueOHbIe JeiicTBUS (MO3HABaTeIbHbIE, KOMMYHUKATUBHbIC, PETYISTHUBHBIEC), 00ECIEUHBAOIINE
dbopMupoBanrne (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATBHONW KOMIIETEHITUM OOYyYaIONTUXCS,
CIIOCOOHOCTh o0yJarmuxcst HCIIOJIb30BaTh OCBOCHHBIC MEXIUCIUTUTMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHBbIE JAEWCTBHUS B I103HABATEIbHOW U
COLIMATILHOM MTPaKTHKE.

B pesynprate u3yueHus OWOJOTMM HA YPOBHE CpEIHEr0 OOIIero oOpa3oBaHUs Y
oOygaromerocss Oyayr copMupoBaHBI MO3HABATEIBHBIC YHUBEPCAIbHBIC yUeOHBIC EHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCaJbHble Y4eOHBIE JEHUCTBUS, PETYJIATUBHBIE YHHUBEPCAIbHbBIE
yueOHbIe AeMCTBUSI, COBMECTHASI IEATEIBHOCTD.

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOSHUSI MPOTPaMMBI CPEIHETro OOIIero oOpa3oBaHUs
JIOJIKHBI OTPaXKATh:

OBi1aieHHe YHUBEPCAJbLHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMHY A€l CTBUIMMU:

1) 0a3oBbIe JJOrHYecKHUe JeHCTBHSA:

CaMOCTOSITENILHO (POPMYJITMpPOBaTh M aKTYyalM3UPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHC;

UCIIONIb30BAaTh TPU OCBOCHHMHM 3HAHUN MPUEMBI JIOTHYSCKOTO MBINUICHHS (aHAN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHHUs1), PaCKPbhIBATh CMBICT OHOJIOTHYECKHUX
MOHITH (BBLIEATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBS3U C APYTUMHU OHITUSIMH);

OTIPE/ICIIATh IEIM JEATEIHHOCTH, 3ajaBas TMapaMeTpbl W KPUTEPUH WX JOCTHKCHHUS,
COOTHOCHTH PE3yJIbTAaThl JICITEILHOCTH C TIOCTABICHHBIMU TICIISIMU;

HCIIONIb30BaTh OMOJIOTHYECKHUE TOHSITHUSI JUIsi OObACHEHUs (AKTOB U SIBICHUN KUBOU
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIYyKTHBHBIC, JCIyKTUBHBIC, 110 AaHAJIOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MIPOTHUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI U 3aKJTFOUCHUS;

MPUMEHSTh CXEMHO-MOJICbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B W3y4YaeMBIX OHMOJOTHYECKUX OOBEKTAX, a TAKXKe MPOTUBOPEUYHI Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh TUIAH PEIICHUS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
U HEMaTEepPUAIBbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATCIILHOCTH, OIEHUBATH COOTBETCTBUE PE3YJITATOB IIEIISIM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHHUPOBATh M BBINOIHATH pPadOTy B YCJIOBHSIX pPEaTbHOT0, BHUPTYadbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHUS;

pa3BHBaTh KPEATHUBHOE MBITINICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 0a30BBI€ HCCJIEN0BATEIbCKHE NeHCTBHUA:



BJIAJICTh HaBBIKAMHU Yy4€OHO-HMCCIEIOBATENBCKON U NMPOEKTHOW NEATENIbHOCTH, HABBIKAMU
paspenieHus: nmpoodyieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs] NPAKTUYECKUX 3a/]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

UCIOJIb30BaTh PAa3IUYHble BUIbl AEATENBHOCTH IO IOJIYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalyy, Npeodpa3oBaHUI0 U MPUMEHEHHUIO B YYEOHBIX CUTyallUsiX, B TOM 4HUCIE MpU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYIMPOBATH COOCTBEHHBIE 3aJaud B OOPa30BaTENLHOW JEATEIBHOCTH U
KU3HEHHBIX CUTYaLUsX;

BBISIBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyalM3HpOBAaTh 3ajJady, BBIJBUTATh
TUNoTe3y €€ pelleHus, HaXOAWUTb AapryMEHThl [Uli JO0Ka3aTelbCTBA CBOUX YTBEPXKICHMI,
3aJlaBaTh NapaMeTpbl U KPUTEPUU PEIICHUS;

AHIM3UPOBATh TOJYYEHHbIE B XOJ€ pELICHHS 3a7aud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLl€HUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh 1IE€JICHAINIPABICHHBIN MMOMCK INEpPEeHOCa CPEICTB U CIOCOOOB JEeHCTBUS B
poECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHUS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKYl0  oOJsiacTu
KHU3HENIeATEIILHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE HWJEH, NpPEJIaraTh OPUTHHAIBHBIC TOAXOABI M PEUICHHS, CTABUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHNUS.

3) pabora ¢ nnpopmManmeii:

OpPUEHTHUPOBAThCS B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMaIuu (TEKCTe ydeOHOro mocodwus,
HAy4YHO-MIOMYJISIPHOM JHUTeparype, OMOJIOTHYECKUX CIIOBapsAX M CIPABOYHHMKAX, KOMIIbIOTEPHBIX
0azax pgaHHbIX, B VHTepHere), aHaIW3UpPOBaTh HH(GOPMALMIO DPAJIMYHBIX BHUIOB U (QOpM
IIPEJICTaBICHUs], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynHupoBaTh 3ampOChl M TMPUMEHSATh Pa3IMYHbIE METOJbl NPH IOMCKE U OTOOpe
Ounonoruueckoit nHGoOpMaIuu, HEOOXOAUMOM JJIs BBIIIOJIHEHUS YUEOHbIX 3a/1a4;

pUOOpeTaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMaJbHYIO (GOpMYy TNpEeACTaBICHUsS OMOJOTHYECKON
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIbI, PUCYHKHU U JIPYTrOe);

WCIIOJIh30BaTh HAyYHBINM S3bIK B KA4eCTBE CpEJCTBA TpH padboTe C OWOIOTHYECKOM
uHpopMaLuell: TPUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, HCIOJIb30BaTh U MPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQ/IETh HABbIKAMHU pACMO3HAaBaHUS U 3alUTHl HHpOpMAIMH, HWHOOPMALIMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

1) o01menue:

OCYIIECTBIISAITh KOMMYHHMKAIIMU BO BceX cdepax *KU3HU, aKTUBHO y4acTBOBATh B JHAJIOTe
WIN JIUCKYCCUU TI0 CYLIECTBY 00CY)XIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpe/ylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COIVIACOBAHHOCTh MO3ULUHI IPYTUX YYaCTHUKOB JUAIOra UM JUCKYCCUH);



pacro3HaBaTh HEBepOaJbHBIE CpPEICTBA OOIICHHS, TMOHMMAaTh 3HAYEHUE COIHMATBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(DIUKTHBIX CUTYallUl, YMETh CMT4aTh KOH(QIHUKTHI U
BECTHU 1E€PETOBOPHI;

BJIAJICTh PA3JIMUYHBIMU CTIOCOOAMU OOIICHUS M B3aWMOCHCTBHUSA, NMOHUMATh HaMEpPEHUS
JIPYTUX JIFOACH, MPOSBIATh YBAKUTEILHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOU (opme
(bopMyITUPOBATh CBOM BO3PAKCHHUS;

Pa3BEPHYTO W JIOTMYHO M3JaraTb CBOIO TOUKY 3pPEHHUS C HCIMOJIb30BAHUEM SI3BIKOBBIX
CpE/ICTB.

2) coBMeCTHAas IeATeJbHOCTh:

MOHUMATh M UCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON W MHAMBUAYAJIbHON pabOTHI MpHU
peleHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
dhopM B3aUMOJICHCTBUSI PU PEIICHUH YICOHOW 3a/1a4u;

BBIOUpATh TEMATHKy M METOIbl COBMECTHBIX NEHCTBHI C y4y€TOM OOIIUX HMHTEPECOB H
BO3MOXKHOCTEH KaXKIOr0 4jIcHA KOJIJICKTHBA;

NPUHUMATh LIEJTM COBMECTHOM JESTEIbHOCTH, OPraHW30BBIBATH M KOOPAUHUPOBATH
JEUCTBUSA 10 €€ INOCTUIKEHHIO: COCTAaBIATH IUIAH JACHCTBUHM, PACIpPElNesATh POJIM C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOM paboThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa M KAXKIOTO YJaCTHHKA KOMaHIbI B OOIIUI pe3ysIbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTh HOBbIE MPOEKTHI, OLIEHUBATh WMJEH C IMO3UIMHU HOBHU3HBI, OPUTHHAIBHOCTH,
MPaAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMUECKOE TMOBEJACHUE B PA3JIUYHBIX CHUTYaIUSX,
MPOSIBIISITH TBOPUECTBO U BOOOPaKEHHE, OBITh MHUIIUATHBHBIM.

OByaieHHue YHHBEPCAJIbHBIMH PEryJsiTHBHBIMU AeHCTBHUAMM:

1) camoopranusanusi:

WCIIOJIB30BaTh OMOJIOTMUECKUE 3HAHUS [UIS BBISIBICHUS TPOOJIEM M HMX pEIICHHS B
JKU3HEHHBIX U yUYEOHBIX CUTYyaIUsX;

BBIOMpATh Ha OCHOBE OMOJIOTHYECKHUX 3HAHUII 11EIeBbIe U CMBICJIOBBIE YCTAHOBKH B CBOMX
JEUCTBUSIX M TOCTYNKAaX IO OTHOLICHHWIO K >KMBOM NIPUPOJAE, CBOEMY 3IO0POBBIO U 3I0POBBIO
OKPY>KaIOIINX;

CaMOCTOSITENIbHO OCYIIECTBIISATh MMO3HABATEIBHYIO JESITEIBHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 3a7aud B O0Opa30BaTENbHON JAESITENBbHOCTH U
JKU3HEHHBIX CUTYalHSIX;

CaMOCTOSITEJIbHO COCTABJISITh TUIAH PEIICHHS MPOOJIEMBI ¢ YIETOM UMEIOIINUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUM;

JIaBaTh OLEHKY HOBBIM CUTYalIHsIM;

pacuMpsaTh paMKH y4eOHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JienaTh OCO3HAHHBIA BHIOOP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBATH MPUOOPETEHHBIN OIIBIT;

Croco0CcTBOBaThH (POPMHUPOBAHUIO U TIPOSBICHUIO IITMPOKOM APYAUILIUU B Pa3HBIX 00JIACTSIX
3HAHMIA, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCUTH KOPPEKTHBBI B JE€ATEIHLHOCTH, OIICHUBATh
COOTBETCTBUE PE3YJITATOB LIEIISIM;



BJIAJICTh HAaBBIKAMU I103HABATEIbHON pe(UIEKCUN KaK OCO3HAaHUS COBEPIIAEMBIX NEHCTBUI
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHH, UCIOIB30BATH MPUEMBI pedIIeKCUU
JUIsL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;
YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKCHHUIO;
IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [IPHU aHAJIN3€E PE3YJIbTAaTOB AEATEIbHOCTH;
3) npuHsATHE ce0s1 M APYTUX:
NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;
IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [P aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;
IPU3HABaTh CBOE MPAaBO U MPaBO JAPYTUX Ha OILINOKHY;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3UIMH APYroro 4YeIoBeKa.
INPEJIMETHBIE PE3YJIBTATbBI

[IpenmerHble pe3ysbTaThl OCBOEHUS coOnep)KaHMs ydeOHoro mpeamera «buosorus» Ha
yri1yOJa€HHOM YpOBHE OpUEHTHPOBAHBI Ha obecnieueHre npouiIbHOro o0yueHust 00yqarommxcs
Oouonornu. OHM BKIIOYAIOT: CreUU(UYECKUE sl OMOJOTHM HAy4HbIe 3HAHUS, YMEHHUSA W
CrocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpPHpPETAMUd U MPeoOpa3OBaHUI0 3HAHWM, BHUJbI
NeSTEIbHOCTH MO TOJyYEeHUIO HOBBIX 3HAHUM M MX HNPUMEHEHHIO B PA3JIMYHBIX Y4eOHBIX, a
TaK)K€ B PEAIbHBIX )KU3HEHHBIX CUTyalusax. [IpeamerHbie pe3ynpTaTsl IPEACTABICHBI 110 T0J1aM
U3YYEHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs YydeOHoro mnpenmera «buonorus» B 10 kaacce
JOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTb 3HAHUH O MecTe U PoJIK OHMOJIOTHUH B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHUM E€CTECTBEHHO-HAYYHOM KapTUHbl MHpA, B IIO3HAHUU 3aKOHOB IPHUPOABI U
pelIeHny MpodiieM paliioHAIbHOIO PUPOIONOIB30BaHUS, O BKJIAJE POCCUHCKUX U 3apyOEKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUH;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKIOYAET: OCHOBOINOJAraroline
OMOJOrMYecKre TEPMHUHbI U TOHATUSA (PKU3Hb, KJIETKA, OpraHu3M, MeTa0OoJu3M, rOMeocTas,
CaMOpEeTryJIsILMsl, CaMOBOCIIPOU3BEICHHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
O6uonornyeckne Teopun (kiaetoyHas Tteopus T. IlIBamna, M. Ilnelinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HacneAacTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o nentpax
MHOT000pa3usi U MPOUCXOKIACHUS KyJIbTYPHBIX PAaCTEHMI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
NEPBOro MOKOJIEHMS, pacIIEIJIeHHUs], YUCTOTHl FraMeT, He3aBUCUMOro HacineaoBanus . Mennens,
TOMOJIOTHYECKUX PSJIOB B HAacleACTBEHHOM u3aMeHumBocth H. M. BaBwiioBa), mpHHUIHMIBI
(KOMIUIEMEHTApHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HAyYHOT'O MO3HAHUs, UCHOJIb3YEMbIX B OMOJIOTHYECKUX
HCCJIEIOBAHMSIX KHUBBIX OOBEKTOB (OMHCAHNE, U3MEPEHUE, HAOII0IEHIE, SKCIIEPUMEHT);

YMEHME BBIACIATH CYLIECTBEHHBbIE NIPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U DYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, B TOM uucie OakTepuil, rpuOOB, pacTeHHIA,
’KMUBOTHBIX M 4Y€JIOBEKA, CTPOCHHS] OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAIONMX B OpraHU3Max pacTeHHH, >XHUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLECCOB: 0OMEHa BellecTB (METa00IM3M), IPEBPALLCHUS SHEPTHH,
Opo>xeHHsl, aBTOTPO(PHOro M reTepoTpoHOro TUIIOB MUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, Mei03a, raMeToreHesa, IMOpHUoreHe3a, MoCTIMOPHOHAIBHOIO PA3BUTHS, PAa3MHOKEHUS,
WHAMBUAYAJIbHOTO pa3BUTHsI OpraHu3Ma (OHTOr€He3a), B3aUMOJIEMCTBHS TI'€HOB, TeTepo3uca,
UCKYCCTBEHHOT'O 0TOOPA;



YMEHHME YCTAHABIMBATh B3aUMOCBS3M MEXAY OPraHOMAAMU KIETKH M UX (PYHKIHIMH,
CTPOCHHUEM KJICTOK Pa3HbIX TKaHEeW W X (QYHKIUIMHU, MEXTy OPTaHaMU U CUCTEMaMH OPTaHOB Y
pacTeHUid, >KUBOTHBIX M 4YENIOBEKa M WX (QYHKIUSAMH, MEXKIy CHCTEeMaMHU OPTraHOB U HX
GyHKIUSAMHE, MEXAY JTanaMu oOMeHa BEIIeCTB, dTalaMH KJIETOYHOTO LMKJIA U >KU3HEHHBIX
[UKIOB OPraHu3MOB, JTallaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamu cpeapl OOUTAHHUS;

YMEHHE BBISIBISTH OTIMYUTEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIC PACTCHHIA,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJIOTHYECKYI0O TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS TOKa3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIIL;

YMEHHUE pelaTh OWOJIOTHYECKHE 3a/1a4yH, BBIBIATH HPUYMHHO-CICICTBEHHBIC CBSI3U
MEXYy HCCIEIyeMbIMH OHOJOTMYECKUMH TpOIeCCaMd U SBJICHUSMH, JeNlaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYYEHHBIX Pe3yJIbTaTOB;

YMEHHUE BBIOJHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PadOThI, COONIOMATh MpaBHia TPU
paboTe ¢ y4eOHBIM U J1ab0paTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATH HX HKCHEPUMEHTATbHBIMU CPEACTBAMU,
dbopMynupys 1eb UCCIeI0BaHus, aHATM3UPOBATh MOJIYYCHHBIE PE3YNIbTAThI U JIeNIaTh BBIBOIBI,

YMEHHE y4acTBOBaTh B YUEOHO-HMCCIENOBATENBCKONH paboTe Mo OWOJIOTHH, SKOJOTUU U
MeIUIUHE, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOIMYHO MPEICTABISATH
MOJTy4YEHHBIC PE3yJbTaThl HA YYCHUUECKUX KOH(PEPEHIIUSX;

YMEHHE OLIEHWBAaTh JTUYECKUE aCHEKThl COBPEMEHHBIX HCCIEeIOBaHUN B o0nacTu
Ouonornu W MenuUUHBI (KJIOHMPOBaHHE, HCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAIPaBICHHOE
W3MEHEHHE TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyaylei mpodeccuoHalbHON 1EATEIbHOCTH B
obnactu OMOJIIOTUH, MEIUITMHBI, OMOTEXHOJIOTHH, BETEPHUHAPUH, CEIbCKOTO XO3SHCTBA, MHUIIIEBOM
NPOMBIIIICHHOCTH, YIIyONATh TIO3HABATENbHBIA HMHTEPEC, HAINPABICHHBIM HAa OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH mpodeccud W TPOJOJDKEHHE OHOJIOTMYEeCKOTr0 00pa3oBaHUs B
OpraHu3alUsIX CPEeAHEro NPOPeCcCHOHATBHOTO U BBICIIEr0 00pa30BaHusl.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs YydeOHoro mnpenmera «buonorusi» B 11 Knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHHUI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(GbOopMUPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B TMO3HAHUU 3aKOHOB
MIPUPOJBI U PEUICHUH AKOJIOTUYECKUX MPOOJIEM YeJIOBEUeCTBa, a TaKXKe B PEIICHHUU BOMPOCOB
PaMOHATFHOTO TPUPOJIOTIONB30BaHUs,, U B (HOPMUPOBAHMHM IICHHOCTHOTO OTHOIIEHHS K
npupojie, OOIIECTBY, YEIOBEKY, O BKJIaJI€ POCCHUCKUX M 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuUTHE OHOJIOTHH;

YMEHHE BJIaJIeTh CHCTEMON OMOIIOTMYECKUX 3HAHWH, KOTOpas BKIIOYACT OMPEACICHUS U
MOHMMaHHUE CYINTHOCTH OCHOBOMOJAralomnX OWOJIOTHYECKUX TEPMHHOB M TIOHATHHA (BUI,
sKocucTteMa, Owuocdepa), Oumosormdyeckue Tteopuu (dBomonMoHHas Teopus Y. JlapBuHa,
CUHTeTHUYecKass Teopus sBomorun), ydenus (A. H. CesepmoBa — 0 MyTsSX U HaNpaBICHUSX
sBomtonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. Baiin6epra, 3aponsimeBoro cxojactsa K. M. baspa), npaBuna (Munumyma }O. Jlubuxa,
AKOJIOTHYECKON MTUPaMUIbl YHEPTUHN ), TUITOTE3bI (TUmoTe3a «mupa PHK» V. I'unGepTa);

YMEHHE BIAJETh OCHOBHBIMH METOJIaMH HAy4HOTO TMO3HAHUS, WCIOIb3YEeMbIMU B
OMOJIOTUYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (ONHMCaHUE, H3MEpeHHe,



HaOJI0IeHNE, YKCIIEPUMEHT), CIIOCOOAMHU BBISBICHHUS M OLIEHKU aHTPOMNOIEHHBIX M3MEHEHHH B
IPUPOJIE;

YMEHHME BBIACIATh CYLIECTBEHHbIE IPU3HAKU: BUAOB, OMOI€OLIEHO30B, 3KOCUCTEM H
O6uocdeppl, CTaOMIM3UPYIOILEro, MABMKYLIEIO U pa3pbIBAIOIIErO €CTECTBEHHOro 0TOopa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pA30BaHUs, BIUSHUS ABHKYIIUX CHJI SBOJIIOLIUU
Ha TeHO(OH]| MOIMYJISALIUHN, TPUCIOCOOICHHOCTH OPraHU3MOB K cpelie OOUTaHUs, YepeTOBaHMS
HaIpaBJIEHUH 3BOJIIOLUH, KPYTOBOPOTA BELIECTB U MIOTOKA S3HEPTUU B IKOCUCTEMAX;

YMEHHUE YCTaHABJIMBAaThb B3aUMOCBSA3M MEXAY IPOLECCaMU HBOJIOLUM, JBUKYIIUMHU
CHJIaMH aHTPOIIOr€HE3a, KOMIIOHEHTAaMM Pa3JIMYHbIX HKOCHUCTEM U MPHUCIOCOOJIEHUSMH K HUM
OpraHU3MOB;

YMEHUE BBISIBIIATH OTJIMYUTEIBHBIC IPU3HAKH )KUBBIX CUCTEM, IIPHCIIOCOOICHHOCTh BUIOB
K cpefe oOuTaHMs, aOMOTUYECKMX M OMOTHMYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBs3eH
OpPraHU3MOB B COOOILECTBAX, AaHTPOIMOI€HHBIX U3MEHEHHH B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHME UCIOJIb30BaTh COOTBETCTBYIOLUE apTyMEHThI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelIbCTBA pOJICTBA OPraHM3MOB pa3HbIX CHCTEMaTUYECKUX TIpYIII,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAHHUsS, CIUHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHHMs] MHOT0OOpa3usi BUJOB M 3KOCHCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MPUPOIBI U
YeJI0BEYECTBA,

YMEHHME peliaTh OUOJIOTMYECKUE 3a7aud, BBIBISATH NPUUUMHHO-CIIEICTBEHHBIE CBSA3U
MEXIy HUCCIeAyeMbIMU OHOJIOTMYECKUMHU HpOLlecCaMM U SBJICHMUSMH, J€1aTh BBIBOJABI U
IPOTHO3bI HA OCHOBAHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHME BBIIOJIHATH J1A0OpaTOpHbIE U IMPAKTUYECKHE padOThl, COOMIOIATh IpaBUia IPU
pabote ¢ y4eOHBIM U 1a00paTOPHEIM 000PYIOBAHHEM;

YMEHHUE BBIJIBUraTh THUIOTE3bl, NPOBEPATb HUX HSKCIEPUMEHTAIBHBIMH CPEJICTBAMHU,
bopMynupys 1eNb UCCIeI0BaHNs, aHATM3UPOBATh MOJYUYEHHbIE PE3Yy/IbTaThl U JI€1aTh BBIBOJIBI;

YMEHUE Y4YacTBOBaTh B Y4YEOHO-HCCIEIOBATEIHCKON pabdoTe MO OMOJOTUM, DKOJIOTHH W
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJIbHBIX HAay4HbIX OOIIECTB, M MYOJHMYHO MpPEICTaBIATh
NOJy4EeHHBIE PE3y/IbTaThl HA YUEHUYECKUX KOH(pEpEeHIHIX;

YMEHHME OLICHMBAThb TUIOTE3bl U TEOPUH O IPOUCXOKICHUM JKHU3HM, 4YEJIOBEKAa U
YeJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U CIOco0ax MpeAoTBpallleHUs TI100abHbBIX
U3MEHEHUH B 6uocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyaylei mpodeccuoHalbHON AEATEIbHOCTH B
o0mactd  OMOJOTMM, SKOJOTHMH, TPHUPOJOINONB30BAHUS, MEIUIUHBI, OHOTEXHOJOTHUH,
NICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO3SAMCTBA, MUIIEBOM MPOMBIIIJIEHHOCTH, YIIyOIsaTh
MO3HABATENIbHBII MHTEpEC, HampaBiICHHBIH Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOLIEH
npodeccun U MPOJOIDKEHHE OHMOJIOTMYECKOro o00pa3oBaHUs B OPraHU3ALUSAX CpEIHEro
npogeccuoHaIbLHOr0 u BBICILIETO o0pa3oBaHUsL.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3aeioB 1 TeM (uudpossbie)
Ne i/ KourpoJusbnbie | IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
1 buoiiorus kak Hayka 1
2 JKuBble cucTeMBbl U UX U3YUEHHE
3 buonorus knetku 0.5
4 XHUMHUYECKask OpraHu3anus KIETKN 10
5 Crpoenrne u GyHKIUHU KICTKU 8 2
6 OOMeH BelecTB U IPeBpalleHUe YIHEPTUHU B 9 |
KIIETKE
7 Hacnencreennas nnpopmanus u 9 0.5
peanu3anus e€ B KIETKE ’
JKu3HeHHBIN MK KIETKH 6 1
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3MHOXKEHME U pa3BUTHE OPraHU3MOB 8 1.5
1 ['eHeTnKa — HayKa O HaCJIEICTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTH HACJEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1
14 ['eneruka yenoBeka 3 0.5
15 Cenexkuusi OpraHn3MoB 4 1
16 BuotexHonorus u cuHTeTHYECKast OMOJIOTHS 4




17

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3ae/ioB U TeM (uudpossbie)
Ne n/n KourpoJusbnbie | IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
| 3apokeHUE U Pa3BUTUE 3BOJIIOLMOHHBIX 4
MPEJICTAaBICHUI B OMOJIOTHI
2 Mukpo3BOIIOLHS U €€ PE3YIBTATHI 14 2
Makpo3BoIroLIHs U €€ pe3ysbTaThbl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 p A p 15 1.5
3emuie
5 [IpoucxoxaeHue yenoBeKka — aHTPOIOTEHES 10 1
DKOJI0orusl — HayKa O B3aMMOOTHOILIEHUX
6 OpraHU3MOB U HaJIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karollei cpeaoi
Opranusmsl 1 cpesja 0OuTaHUs 1.5
DKoJ0Tusl BUJOB U MOIMYJISILUMA 0.5
DKoJorust cood1EecTB. DKOJIOTHYECKUE
9 12 0.5
CUCTEMBI
10 Bbuocdepa — rmobanbpHas skocucTemMa
11 UYenoBek 1 OKpyKarouas cpeaa
12 Pe3epBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




IMTPOBEPAEMBIE HA EI'D ITIO BUOJIOT'HUA TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHUA OCHOBHOM OBPA30BATEJIBHOM IMPOT'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsIEeMOro
TpeOoOBaHUSA

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

ChopMupoBaHHOCTh 3HAHUW O MECTE U POJH OHOJIOTUH B CHCTEME
€CTECTBEHHBIX HayK, B dhopMupoBaHUH COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTUHBI MUPA, B MO3HAHUU 3aKOHOB MPHUPOJIBI U
pEIICHUH KU3HCHHO BAKHBIX COIMAJIBHO-3TUYCCKUX, SKOHOMHUYCCKHUX,
HKOJIOTUYECKUX MPOOIIEM YEIOBEUYECTBA, a TAKXKE B PEIICHUU BOIIPOCOB
PaIMOHATILHOTO MTPUPOAOIIOIE30BaHUS, B (DOPMUPOBAHUH [IEHHOCTHOTO
OTHOIIICHHSI K MPHUPOJIE, OOIIECTBY, YEIOBEKY; O BKIIA/IC POCCUHUCKUX U

SaPY6e)KHBIX y‘léHbIX — OHMOJIOTOB B Pa3sBUTHEC OHOJIOruH

Brnanenune cucremoil 3HaHMI 00 OCHOBHBIX METOAAX HAyYHOTO
MO3HAHMS, UCIIOJIb3YEMBIX B OMOJOTMYECKHUX MCCIICTOBAHUSIX JKHBBIX
O0OBEKTOB M D3KOcHCTEM (ONUCaHUE, W3MEpPEHHue, MPOBEACHUE
HAOIOACHUI); CIIOCOOAMU BBISIBICHUS M OICHKH aHTPOIOTCHHBIX
M3MEHEHHH B IPUPOJE.

YMeHue BbIIBUraTh TUIOTE3bl, MPOBEPATh UX 3KCIIEPUMEHTATbHBIMU
cpenctBaMu, GOpPMYyIHpys LeJNb HCCIEIOBAHUS, AaHAIN3UPOBATH
MOJTyYCHHBIE PE3YJIbTATHI U JIEIaTh BBIBOJIBI.

BblsiBIIeHHMEe 3aBUCMMOCTH  MEXKJY HCCIEAyeMbIMH BEIMYMHAMU,
00BsICHEHHUE MOITYUYEHHBIX Pe3yJIbTaToB U (POPMYIUPOBAHHUE BBIBOJIOB C

HCIIOJIb30BAHHUEM HAYYHBIX HOHSITI/IfI, TGOpI/Iﬁ " 3aKOHOB

YMeHue BIajeTh CHUCTEMOM OHOJNOTHYECKMX 3HAaHUN, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIOIIME OWOJIOTMYECKUE TEPMHUHBI M TIOHSTHUS
(>Ku3HB, KJIETKA, TKaHb, OpPraH, OPraHW3M, BUJ, TOMYJISIUS, SKOCUCTEMA,
Ouorieno3, onocdepa; MeTabomM3M, TOMEOCTa3, KIETOYHBIA WMMYHHUTET,
OuocuHTe3 Oenka, OWOMONMMMEPHI, JUCKPETHOCTh, CaMOpPETYJISIKS,
CaMOBOCIIPOU3BENICHUE, HAaCJIEICTBEHHOCTD, H3MEHYHMBOCTD,
SHEPro3aBUCHUMOCTb, POCT U Pa3BUTHE);

Ouwojorudeckue Teopuu: kierouHas Teopuss T. IlIBanna, M.
[lneiinena, P. BupxoBa; KJIOHaJIbHO-CENEKTUBHOIO MMMyHHTeTa [I.
Opnux, N1.1. MeuHnkoBa, XpOMOCOMHAsi T€OpUsl HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apojsimieBoro cxoactsa K. bapa, sBosonuoHHas

teopuss Y. JlapBuHA, CHHTETHYECKas TEOpPUS DSBOJIIOLHUH, TEOPHUS




antporioreHeza Y. JlapsunHa; Teopus Oumoreoreno3za B.H. Cykauépa;
yuenue H.W. BaBuioBa 0 neHTpax MHOrooOpaszus U MPOUCXOKACHUS
KylIbTYpHbIX pacteHuid, ydyenue A.H. CeepuoBa o0 nyrix u
HarpaBJIeHUsX 3BojroIuH, yuenue B.U. BepHanckoro — o 6uocdepe);
3aKOHBI (€IUHOO0Opa3Hsl MIOTOMKOB IEPBOT0 MOKOJICHUS, PACIICIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacjenoBaHus mpusHakoB [. Mennens;
CLICTUIEHHOTO HACJEI0BAaHUS IMPU3HAKOB U HApYyIIEHUS CLEIUICHUs
reHoB T. MopraHa; roMOJIOTMYECKUX PSAJOB B HACJIEICTBEHHOU
n3MeHunBocty H.M. BaBunoBa; reHetmueckoro pasHoBecust JIxk.
Xapan u B. BaiinGepra; 3apoappimeBoro cxozactsa K. bapa;
ouorenernueckuit 3akoH J. ['ekkens, @. Mroiiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIUJIEMEHTAPHOCTH);

npaBwia (MuHuMmyma fO. JIubuxa, sK0n0rMueckoil nupaMuibl 4Uced,
O01OMAaccChl U SGHEPTUN);

runotesbl (koanepsatHoit A.M. Omnapuna, mepBuuHOro OyiboHa JIXK.

XomnpaeitHa, mukpochep C. Dokca, pudosuma T. Uek)

YMeHue peumartb IMOHCKOBBIC OMOJIOrHYECKHUE 3aJa4l, BbIABIIATH
IIPpUYIUHHO-CIICACTBCHHLIC CBA3HU MCKAY HucciieyeMbIMU
OHOJIOrMYECKUMHU O6”I>€KT3.MI/I, mnmpoueccamMm M ABJIICHUAMU; OCJIATb
BBIBO/JIbI M IIPOTHO3bI HA OCHOBAHHWHU ITOJTYUYCHHBIX PE3YJILTATOB,

COCTaBJIATh I'CHOTHIIMYCCKUEC CXEMbl CKPCHIUBAHHA I PA3HbBIX THUIIOB
HACJICAOBAHUA TPHU3HAKOB Yy OPraHU3MOB, COCTABJIATH CXEMBI IICPCHOCA

BCHICCTB U DHEPIMU B OKOCUCTEMAX (HGHI/I IUTaHusA, IIUIIECBLIC CCTI/I)

YMeHue ycTaHaBIMBaThb B3aUMOCBSI3M  MEXAY CTPOCHHEM H
(GYHKIUSMU: OpPraHOMJOB, KIETOK pa3HbIX TKaHEH, OpraHamMu U
CUCTEMaMH OpPraHOB y pAacTEHHH, >KUBOTHBIX U YEJOBEKAa; MEXAY
JTarnaMu OOMEeHa BELIECTB; ATalaMy KJIETOYHOI'O LIMKJIA U )KU3HEHHBIX
LIUKJIOB OPTraHU3MOB; 3TallaMyi SMOPHUOHAIBHOTO PAa3BUTHUS; TEHOTHUIIOM
u ¢deHotunoM, ¢eHoTunoM U GaKTopaMu Cpelbl  OOMTaHMS,
IpoleccaMi  SBOJIIONUH;  JIBIKYIIUMH CHUJIaMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU DPA3JIMYHBIX HKOCUCTEM U MPUCHOCOOTICHUSMHU K HUM

OpraHnu3MOB

YMeHue BBIIENATH CYIIeCTBEHHBIC TPU3HAKHU:

CTPOCHHS BUPYCOB, KJIETOK MPOKAPUOT U FYKAPUOT; OJHOKIETOYHBIX U
MHOTOKJICTOYHBIX OPTraHW3MOB, BHUJIOB, OMOTEOIICHO30B, IKOCUCTEM U
Omocdeppl; CTPOEHUS OpPraHOB W CHCTEM OpPraHoOB PAaCTECHHH,
KUBOTHBIX, YEJIOBEKA; MPOIIECCOB JKU3HEIEATEIHHOCTH, TPOTEKAIOIINX

B OpraHusmax paCTeHHﬁ, KHUBOTHBIX H YCJIOBCKA, OHMOJIOTHYECKUX




mporeccoB: oOMeHa BemecTB (Mera0oim3M), HHPOPMANMH U
MIpeBpaIleHHs] SHEPTUH, OpPOKEHUS, aBTOTPOPHOTrO U TeTepoTpodHHOro
TUINOB THTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meho3a,
raMeToreHesa, 53MOpHUOreHe3a, IOCTAIMOPHOHAIBHOIO  pPa3BUTHA,
pa3sMHOXKEHHUs, UHIUBUIYyalbHOTO Pa3BUTHUs OpraHu3Ma (OHTOreHe3a),
B3aUMOJCUCTBUS TI'€HOB, T€TEPO3UCA; JEUCTBUM HCKYCCTBEHHOI'O
orOopa, CTaOWIM3HMPYIOLIET0, JBIXKYIIEIO M Pa3pbIBAIOIIETO
€CTECTBEHHOI'0 O0TOOpa; aJJIONAaTPUYECKOI0 M CUMIATPUYECKOro
BUZ000pa30BaHusl; BIUSHUS JBWKYIIUX CHJI SBOJIIOLIMU HA TEHO(OH]
MOMYJISIUM; TPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpejfe OoOHuTaHus,
YyeperoBaHUsl HAIPaBJICHUM 3BOJIIOLUM; KPYroBOpOTa BEILECTB MU

IIOTOKAa SHEPIUH B 9KOCUCTEMAX

CpopMHUpPOBAaHHOCTh YMEHHUS BBIACTATH CYIIECTBEHHBIC TPU3HAKU
BUPYCOB, KJETOK IPOKAapUOT M JYKapuOT; OIHOKJIETOYHBIX U
MHOT'OKJICTOYHBIX OpPraHu3MoOB, BUJOB, 6I/IOFCOHCHO3OB U 3KOCHUCTEM,
0COOEHHOCTH NPOIIECCOB OOMEHA BEIIECTB U IPEBPALICHUS SHEPTUU B
KJIeTKe, (poTocHHTE3a, IJIACTHYECKOTO M JHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MHTO3a, MeHO03a, OIUIOJOTBOPEHUS, pa3BUTHA U
Pa3MHOXKEHHUS, UHIUBUYaJIbHOTO PAa3BUTHUS OpraHu3Ma (OHTOTEHE3a),
00pBOBI 32 CyIIECTBOBaHHUE, €CTECTBEHHOTO0 0TOOPa, BU1000pa30BaHMUsl,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cCpefe OOWUTaHMs, BIHSHUS
KOMIIOHEHTOB 3KOCHUCTEM, aHTPOIIOI'€HHBIX U3MEHEHHUI B HKOCHCTEMAX
CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB W TPEBPALICHUS DHEPTUU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJIOTHIO M CHUMBOJHKY JUIS JTOKa3aTelbCTBA
POJCTBAa OPraHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYII, B3aMMOCBSI3U
OpPraHu3MOB U cpelbl OOWTAaHMSA; €IMHCTBA YEJIOBEYECKUX pac;
HEe00XO0IMMOCTH 37I0pPOBOTr0 00pa3a KHU3HU, COXPAHEHUS Pa3HOOOpa3us
BHUJIOB MW DOKOCHUCTEM KaK YCIOBUA COCYHICCTBOBAHUA MNPUPOJALI H

YCJI0BCUCCTBA

YMeHHe KpUTHYECKH OIeHWBaTh WH(POPMAIHMIO OHOJIOTHYECKOTO
CoJIepKaHUs; MHTEPHPETUPOBATH ITHUUYECKUE ACIIEKThl COBPEMEHHBIX
UCCIeIOBaHUK B~ OWOJNIOTMH,  MEOUIMHE,  OMOTEXHOJIOTHH,
paccMmarpuBath rJ106anbHbIe HKOJIOTHYECKHE POOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO

ITO3HIIHIO




INEPEYEHD 2JIEMEHTOB COAEPKAHMUA, ITPOBEPAEMBIX HA EI'I I10
BHOJIOI'NHN

Koxa

HpOBepﬂeMLIﬁ JIEMEHT COAECPKaHUA

buonorusa xak HayKa. ’KuBble cucTeMbl U UX HN3YUCHHUEC

1.1

CoBpemeHHass OHWOJOTHS — KOMIUJIGKCHAsE Hayka. buoJormdeckwe HaykKd U
u3ydaemble MMH TpoOieMbl. DyHIaMeHTalbHbIC, NMPUKIATHBICE M ITOHCKOBBIC
HAyYHBIC UCCIICJIOBAHUS B OMOJIOTHH.

3HaueHue Owonoru B (OPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kaptuHbel mupa. [Ipodeccun, cBsizaHHbIe ¢ Omoyoruedl. 3HadyeHUWE OWOJIOTUH B
MPAKTUYECKON JICATEIIBHOCTH 4YeJOBEKa: MEIMIIMHE, CEIbCKOM XO3SHCTBE,

IIPOMBIINUIICHHOCTH, OXPaHC IIPUPOALI

1.2

JXKuBble cuctembl Kak mpeAaMer u3ydeHus Ouonoruu. CBOICTBA KHUBBIX CHUCTEM:
€IMHCTBO XUMHYECKOTO COCTaBa, JMCKPETHOCTh M IEJIOCTHOCTh, CIIOKHOCTh U
YIOPSA0YCHHOCTh CTPYKTYPHI, OTKPBITOCTb, caMOOpraHu3aIus,
CaMOBOCITPOU3BEICHUE, Pa3IPAKUMOCTh, U3MECHUNBOCTh, POCT U Pa3BUTHE.

YpOBHU OpraHHU3aIUM >KUBBIX CHUCTEM: MOJEKYISPHBIA, KICTOYHBIA, TKAHEBBI,
OpraHU3MEHHBIH, TOMYJISIITHOHHO-BUIOBOI, 9KOCHUCTEMHBIH
(buoreonieHoTuueckuii), OmocdepHsiid. IIporeccel, MPOUCXOIANINE B IKUBBIX
cucremax. OCHOBHBIC TIPU3HAKH >KUBOTO. JKM3HB Kak (opMa CyIIEeCTBOBAHUS

MaTepuun

1.3

Meroasl Ouonornueckoid Hayku. HaOmrogeHue, u3MepeHue, SKCIEPUMEHT,
cucTeMaTu3amus, MeTaaHanu3. I[loHATHE O 3aBUCMMOH UM HE3aBHCHUMOM
nepemenHoill. [TnanupoBanue skcrepuMenTta. [locTaHOBKa M MpoBEpKa THIIOTES.
HyneBass rumnote3a. [lonstue BBIOOPKM U €€ mOCTOBEpHOCTh. Pazbpoc B
Onosornuecknx MaHHbIX. OIIEHKAa JOCTOBEPHOCTH IMOJYYEHHBIX PE3YyIbTaTOB.
[IpuunHBI HCKaXKEHUS Pe3yNbTaTOB JKcrmepuMeHTa. [loHSATHE CTaTUCTHUYECKOTO

TECTa

KneTka xak Omoioruyeckasl CuicteMa

2.1

Knerka — cTpykTypHO-()YHKIIMOHAJIbHAS €IUHUIA KHUBOTO. MCTOpUS OTKPBITHS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBanun, M.
Hneiinen, P. Bupxos). OCHOBHBIE MOJ0XKEHUS COBPEMEHHON KJIETOYHON TEOPHUH.
MeTo b1 MOJIEKYIISIPHOM M KJIIETOYHOM OMOJIOTUH: MUKPOCKOIIHS, XpoMaTorpadus,
anekTpodopes, METOJ MEYEHBIX aTOMOB, muddepeHraIbLHOe

I_ICHTpI/I(I)yTI/IpOBaHI/IC, KYJbTUBUPOBAHHUEC KIICTOK

22

XVUMUYECKHUH COCTaB KJIETKH. Makpo-, MUKpO- U YJIbTPaMHUKpPO3JIEMEHTHL. Boja u

e€ poJb KaK pacTBOPHUTENS, pearcHTa, y4acTHE€ B CTPYKTYpPUPOBAHHUU KIIETKH,




TEIUIOPEeryJIALMU. MuHepanbHble BEIIECTBA KIETKU, MX OHOJIOrMyeckas poJb.
Ponb KaTMOHOB ¥ aHMOHOB B KIIETKE.

buonoruueckue nonumepsl. benku. AMHHOKUCIOTHBIH COCTaB  OEJIKOB.
CrpykTypsl OenkoBoii Moisekyinsl. IlepBuuHnas cTpykrypa Oenka, HenTuaHas
CBA3b. DBTOpuuHas, TpeTu4Has, 4YETBEPTUYHAs CTPYKTYpbl. JleHaTypanus.
CaoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue QyHKIUN OSIKOB.
VYrneBoabl. MoHocaxapuJpl, AMCAXapUbl, OJUIOCaxapuabl U IOJIHCAaXapUbl.
OOummii mmaH cTpoeHus M (U3UKO-XMMHYECKME CBOMCTBAa  YIJI€BOJOB.
Buonornveckue GyHKINHU YTIIEBOIOB.

Jlumuael. T'unpodunbHo-ruapodoOHbIe cBolicTBa. Knaccupukanus JIMOumoB.
Tpurnuuepunsl, ¢gochomunuapl, BOCKH, cTepouabl. buonornueckue ¢(yHKIUU
munuaoB. O6mmue cBoiicTBa OMOJIOrMUECKUX MEMOpaH — TeKy4ecTh, CHOCOOHOCTh
K CaM03aMbIKaHUIO, OJIYITPOHULIAEMOCTb.

HyxneunoBbie kucinorsl. JIHK u PHK. Crpoenune HyKIEHMHOBBIX KHCIIOT.
Hyxneoruasl. [Ipunuun kommiementapHoctu. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoitHas cniupanbs. MecTtoHaxoxaeHue u ounonorudeckue ¢pynkiuu JJHK.
Bunel PHK. @yuxkunu PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsi3u B MoJiekyine ATO.
buonornueckue ¢pynkuuu AT®. BoccraHoBieHHbIE TIEPEHOCUHUKH, UX (QYHKIMU B
kietke. CexkBennposanue /JHK.

CtpykTypHast Ouoyiorusi: OMOXUMHUYECKHE U OWO(DU3MYECKHE WCCIIECIOBAHUS

COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJT

2.3

Tunsl  kieTok: dSykapuoTHYeckass U Ipokapuotuyeckas. CTpyKTypHO-
(G yHKIIMOHATIbHBIE 00pa30BaHMsI KIETKH.

Crpoenue mpokapuoTuueckoil kierku. KierouHas cTeHka OakTepuil M apxew.
OcobeHHOCTH CTpOeHusi TeTepoTpodHOl M aBTOTPO(HON MPOKAPHUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapHOT B OUOIIEHO3aX.

CrpoeHne M (QyHKIMOHUPOBAaHHE SyKapUOTHYecKOW kieTku. [lmazmarmyeckas
MeMmOpana (rutazmanemma). CTpyKTypa Iuia3MaTuieckoil MmemOpansl. TpaHcnopt
BEIIECTB uepe3 IUIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA  (nuddysus,
oOneruénnast nud@ysus), aKTUBHBIN (MEPBUYHBIA U BTOPUYHBIA aAKTHBHBIN
Tpancmopt). [lomynponumaemocts MemOpanbl. Pabora HaTpuii-KaaueBoro
Hacoca. DHJOLUMTO3: MUHOIMUTO3, (aronuro3. Dk3ouuTo3. KnetouHas creHka.
CrpykTypa 1 GyHKIHU KIETOUYHOU CTEHKH PACTECHHA, TPHOOB.

Hutommaszma. Iluto3oms. Ilutockener. JIBukeHuwe 1muTomina3mbl. OpraHouibl
kieTkd. OpHoMeMOpaHHBIE OpPraHOWIbl KIETKU: HHAOIUIa3MaTHYecKas CeTh
(BIIC), anmapar 'onbmku, JTU30COMBI, UX CTpoeHHE U (yHKUMU. B3aumocBs3b

OJTHOMEMOpaHHBIX OPraHoOMA0B KJIeTKH. CTpOEHHE TPaHyNISIPHOTO PETUKYIyMa.




Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MemOpaH. [mamkuit
(arpaHynspHBIA) SHAOIUIA3MAaTHYECKUN peTuKyityM. CekpeTopHas (QyHKUUs
annapata ['onpmku. TpaHcmopT BeliecTB B KIIETKe. Bakyonu pacTUTEIbHBIX
kietok. Kierounslii cok. Typrop.

ITosryaBTOHOMHBIE OpraHOU/IbI KJIIETKU: MUTOXOHIPUH, IJIACTUIBI.

Crpoenne W (yHKIMM MUTOXOHAPUN H miactui. llepBUuYHBIE, BTOPUYHBIE U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIMX  JYKapuoT.  XJIIOPOIUIACTHI,
XPOMOIIACTBI, JICHKOIIACThI BEICHIMX PACTEHUH.

HememOpannsie opranougsl kietku CrtpoeHne M (yHKIMM HEMEMOpaHHBIX
OpPraHouJIoB KJIETKH. Pubocombl. MukpoduiaaMeHTsl. MplleyHble  KIETKU.
MukpotpyOouku. Kinerounsiii nentp. CTpoeHHEe M ABMKEHUE HKIYTUKOB U
pecHrueK. MUKpOTpYOOUKH LIUTOIIAa3MbL. LIeHTpHOIb.

Anpo. Obonouka sipa, XpOMATUH, KapuOIUIa3Ma, SIPBILIKUA, UX CTPOEHUE U
¢bynkuuu. SnepHbiii OenkoBBIH MaTpuKc. IIpocTpaHCTBEHHOE pPACHONIOKEHHE
XpOMOCOM B MHTep(]a3HOM sisipe. benku xpomMaTtuHa — TUCTOHBI.

Knerounbsle BkimtoueHus. CpaBHUTENIbHAs XapaKTEPUCTUKA KIETOK 3YKapuoT

(pacTuTeNbHOM, )KUBOTHOM, TPUOHOIT)
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AccuMWISIIMSL U JTUCCUMUIISALIUSA — JIB€ CTOpPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOMHBIM U TeTepOTPOPHBIA. YUacTHe KHUCIOPOJa B OOMEHHBIX
mporeccax. JHepreTuyeckoe ooOecrieueHue KiIeTKu: mnpeBpaiieHne ATO B
OoOMeHHbIX Tmporeccax. DepMEHTATUBHBIM XapakTep peakUuuil KJIETOYHOIo
MeTabonu3zma. DepMEeHThI, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JEUCTBHSL.
Kodepmentsl. OTinuns GpepMEeHTOB OT HEOPraHUYECKUX KaTaln3aTopoB. benku-
aKTUBAaTOpPbl U OENKU-UHTMOUTOpHL. 3aBUCUMOCTb CKOPOCTH (PEPMEHTATHUBHBIX
peaxiuii oT pa3nUYHbIX (PaKTOPOB.

IlepBuyHBIl CHHTE3 oOpraHmdeckux BemecTB B kierke. dotocunres. Poinb
XJoporiacToB B mporecce (orocunTe3a. CpetoBas u TemMHOBas (asbl.
[IponykTuBHOCTE (QoTOCHHTE3a. BnusiHME paznuyHbIX (AKTOPOB HAa CKOPOCTh
¢dorocunTe3a. 3HaueHne HOTOCUHTE3A.

XemocuHTe3. PazHooOpasue opraHM3MOB-XeMOCHHTETHKOB: HUTPUDUIIUPYIOIINE
OakTepuu, Keae300aKTepuu, cepoOaKTEepHH, BOAOPOAHBIC OakTepwu. 3HAUYCHHE
XEMOCHHTE3A.

AHa’poOHble oOpraHu3mbl. Bunael Opoxenus. [IpoaykTel OpoxkeHHS M HX
UCTOJb30BAHUE YENOBEKOM. AHA’pOOHBIE MHUKPOOPTraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30YIUTETN OOJIE3HEH.

AspoOHBIE OpPraHW3MBI. DTambl dHepreTudeckoro oomena. IloaroroBuTenbHBIN
sTan. [ MKonmu3 — 0eCKUCIOPOIHOE PACIIETUIEHUE TITFOKO3BI.

buonornueckoe oOkucCiIeHUE, WIH KIETOYHOE JblXxaHHe. Poinp MUTOXOHIpUU B




nporieccax OMOJIOTHYECKOTO OKHCJICHHUS. [uknndeckue peaKiuu.
OxucnurensHoe (ochopunuposanue. [IpeumymiecTBa a3poOHOro myTH OoOMEHa

BEIIECTB Mepe1 aHa3POOHBIM. DPPEKTUBHOCTh SHEPIeTUIECKOTO OOMEHa

2.5

Peakium MaTpu4HOrO CHHTE3a. I[IpMHIMI KOMIUIEMEHTAPHOCTH B PEaKIUIX
MaTPUYHOTO CHHTe3a. Peann3anus HaciaencTBeHHOM nHpopmarmu. I eHeTnyeckuii
KoJ, ero cBoWctBa. TpaHckpunuuss — marpuunblii cuHte3 PHK. Ilpunuummns
TPAHCKPUILHUU: KOMIIJIEMEHTApHOCTh, aHTUIAPAIIEIbHOCTh, ACHMMETPHUUYHOCTb.
Tpancnsmus u e€ sranel. Yuactue Tpancnoptueix PHK B OmocunTtese Oenka.
YcnoBuss OuocuHTeza Oenka. KomupoBanue amMuHOKHCIOT. Ponb pubocom B
O6uocuHTe3e Oenka.

Opranu3anus reHoMa y IpoKapuoT U 3yKapHoT. Perynsnus akTuBHOCTH F'€HOB Y
npokapuot. ['mmoreza onepona (®. XKakoo6, XK. Mano). Perymsmus oOMeHHBIX
IIPOLIECCOB B KJIeTKe. KileTouHbIl roMeocTas.

Bupycsl — HekieTrouHble (OpPMBI JKU3HM M OoOaMraTHble napasutbl. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEprOQaros.

Bupychbie 3a0oneBaHusi uenoBeka, >kMBOTHBIX, pactenuid. CIINJ[, COVID-19,

COIMAJIbHBIC U MCIUITMHCKHUC HpO6HeMLI

2.6

Knerounsnii umkn, ero mnepuonbl W perymsius. HWurepdaza u  Mutos.
OcobeHHOCTH TIPOIECCOB, MpoTekamux B MHTEpdasze. [loaroroBka KIeTKH K
nenenuto. IlpecunreTndeckuii  (MOCTMUTOTHYECKUN), CHHTETHYECKUH U
MTOCTCUHTETUYECKUH (TPEMUTOTHYECKHI ) TEpUOABI HHTEP(a3bI.

Marpuunsiii cunte3 JIHK — permukanusa. IlpuHnunsr perumkanuu  JHK:
KOMIUIEMEHTAPHOCTb, ITOJIYKOHCEPBATUBHBIM CUHTE3, AHTUIIAPAJUICIBHOCTD.
Mexanusm permmkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
TemoMepaza. XPOMOCOMHBIM Ha0Op KIETKH — KapuoTWIl. JIUMJIOWIHBIA U
rarioniHbIl - Habopbl XpoMocoM. ['omonormynsle Xpomocowmbl. IlojoBbie
XPOMOCOMBI.

Jlenenne xietkn — MuTo3. CTaguu MHUTO3a U IMPOUCXOASIINE B HUX ITPOLIECCHI.
Tunel muto3a. KapnoknHes W IWMTOKHMHE3. bronormdyeckoe 3HaueHHE MHUTO3a.
Perynsmus mutoTndeckoro nukia kiaeTku. Ilporpammupyemas kietouyHasi rudens
— amomnTo3.

(DYHKI_II/IOHaJ'ILHaH TCHOMHKA

OpPaHI/ISM Kak OMOJIOTHYecKas CHCTEMaA

3.1

OOHOKIIETOUHBIE, KOJIOHHAJIbHBIE, MHOTOKJIETOYHbIE OpTraHU3Mbl u
MHOT'OTKaHEBbIE OPTraHU3MBI.

@®opMbl pa3sMHOKEHUSI OPraHMW3MOB: Oecrojoe (BKJIOYash BEreTaTUBHOE) U
nosioBoe. Buael  Oecrnonoro  pasMHOXKEHUS: MOYKOBaHHE, CHOPYJISALUSA,

(bparmeHTanys, KIOHUPOBAHHE.




[TonoBoe pasmuoxkenue. [TonoBsie KieTKH, Win rameTel. Melos. Ctaauu Meiio3sa.
IToBenenue xpomocoM B Menio3e. Kpoccunrosep. bruonorndeckuii cMpIC Meo3a
Y IIOJIOBOTIO Iporecca. Meno3 U ero MecTo B )KU3HEHHOM LIMKJIE OPIaHU3MOB.
[Ipen3zaponpiieBoe paszButHe. ['ameToreHe3 y >KMBOTHBIX. [l0JOBBIE >Kele3bl.
OOpazoBanue U pa3BUTHE TMOJIOBBIX KIEeTOK. CrepMaToreHe3 M OOTEHE3.
CrpoeHne mnonoBbIX KiIeTOK. OIUNIOIOTBOPEHHUE U HIMOPUOHAIBHOE pPa3BUTUE
®KHUBOTHBIX. CIIOCOOBI OTUIOIOTBOPEHUS: HApY)KHOE, BHyTpeHHEe. [lapTeHorenes.
WupuBunyanbHoe pas3Butue opraHu3MoB (oHroreHe3). Craauu smMOpHOreHesa
KMBOTHBIX (Ha mpumepe JsrymkH). [Ipobnenue. Tunsl apodnenusi. OcobeHHOCTH
IpoOJieHUsT MJICKONHTAIOMMX. 3apOAbILIEBbIC JIUCTKH (TacTpyssmus). 3akiaaka
OpraHoB M TKaHEH U3 3apOAbIIIEBBIX JHUCTKOB. B3anMHOe BiHsHHME 4YacTei
pa3BUBaIOIIerocs 3apoibliia (IMOpUOHANbHAS WHAYKLMS). 3akiajka IJIaHa
CTPOEHHUSl >KHBOTHOTO KaK pe3yJbTaT HEepapXW4EeCKUX B3aUMOACWUCTBUII T'CHOB.
Biusnue Ha SMOpPHOHATBHOE pPa3BUTHE PA3IMYHBIX (PAKTOPOB OKPYKAFOIICH
Cpenpbl.

Poct u pa3zButue xuBoTHbIX. [TocTomMOpuonanbublil nepuo. [Ipsimoe u Henmpsamoe
pazButue. Pa3Butne ¢ meramopdo3oM y OECIO3BOHOYHBIX W TO3BOHOYHBIX
KUBOTHBIX. bHOJOrMuyeckoe 3Hau€HUE NPSIMOIO U HENPSMOIO pPa3BUTHUS, HUX
pacnpocTpaHeHue B mpupoje. Tumbl pocta XKUBOTHBIX. DaKTOPHI perynsinuu
pocta KMBOTHBIX M denoBeka. CTaguM NOCTIMOPUOHAIBHOIO pa3BUTHS Yy
KUBOTHBIX U 4esoBeKa. [lepnoibl oHTOreHe3a yeaoBeKa.

Pasmuoxxenne u passutrue pactenuii. ['ametoputr u cmopodur. Meiio3 B
KU3HEHHOM IMKJIe pacTteHuid. OOpa3zoBaHMe cHop B Impolrecce Meiio3a.
I'amerorenes y pacrenuil. OIUIOZOTBOpPEHHWE M PA3BUTUE PACTUTEIBHBIX
OpraHu3MoB. J|BOIHOE OIIOJJOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3zoBaHue U

pa3BuTHE cCeMEHU. MeXaHu3MBbl pEryJIsiliui OHTOT€HE3a Y PACTEHUN U dKUBOTHBIX

3.2

Ucropust craHOBieHHS W pa3BUTUS TEHETUKHM Kak Hayku. OCHOBHBIE
FEHETUYECKHUE TOHATHS W CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJIJIEIbHBIE
TEHbI, AJIbTEPHATUBHBIC IPU3HAKH, JOMUHAHTHBIN M PEUECCUBHBIA NPU3HAK,
TOMO3UT0Ta, TEeTePO3UroTa, 4YHUCTasl JUHHS, THOPUABI, TEHOTHUI, (PEHOTHII.
OCHOBHBIE ~ METOJbl  T'€HETUKH: THOPHIOIOTHYCCKUN,  ITUTOJIOTHUECKHH,

MOJIEKYJIAPHO-T€HETUYECKUIN
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Mouorubpuanoe ckpemubanue. [lepsoiii 3axkoH MeHienst — 3aKoH eMHO00pa3us
ruOpusioB mnepBoro mnokoseHus. IlpaBuno nomunHupoBanus. Bropoit 3akoH
MeHngens — 3aKkOH pacllelyieHus M[pU3HAKoB. LlUTonormyeckue OCHOBBI
MOHOTHOPHUAHOTO CKpeIuBaHus. [ umores3a 4MCTOTH ramer.

AHanmusupyromee ckpemuBaHue. [IpoMexyTO4YHBIM XapakTep HaciaeqOBaHUS.

Pacmemenne IMPHU3HAKOB IIPpX HCIIOJTHOM JOMHUHUPOBAHWH.




JluruOpugHoe ckpemuBanue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBUCHUMOTO
HacjaeJOBaHUS  TpU3HAaKoB.  lluTomornueckue  OCHOBBI  JUTHOPUIHOTO
CKpEIIUBaHUS.

CueruienHoe HacienoBanue npu3HakoB. Paboter T. Moprana. CremsieHHoe
HACJIEIOBAaHUE TE€HOB, HAPYIICHWE CIEIJICHUS MEXAYy TIeHamMu. XPpOMOCOMHas
TEOpHsI HACJIEICTBEHHOCTH.

I'eneruka mona. XpoMOCOMHBIH MEXaHU3M OIpPENENIECHUs Moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii M TeTeporaMeTHhI moj. I'eHeTmyeckas
CTPYKTYpa TIOJIOBBIX XpomocoM. HacnenoBanue mNpu3HAKOB, CLEIUICHHBIX C
IIOJIOM.

I'enoTun kak uenoctHas cucrtema. [lneiloTponusi — MHOXKECTBEHHOE JEHUCTBUE
reHa. MHOXECTBEHHBIH aieu3M. B3aumojelcTBHe HeallIebHBIX TI'€HOB.

KommnemenrapHocts. Onuctas. Ilonumepus

3.4

B3aumopeiicTBrie reHoTUNA U cpefibl Ipu popMUpoBaHUU GeHotuna. Mi3amMmeHunBocTh
npu3HakoB. KauecTBeHHbIE M KOJUYECTBEHHBIC MPH3HAKK. BUIABI M3MEHUMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MomudukanmonHas ~ u3MeHuuMBocTb.  Pomb  cpempl B (opMHpOBaHHUU
Mo UKAMOHHON H3MeHYnBOCTH. Hopma peakiiuu npusHaka. BaprauuoHHbli psij
u BapuanmonHas kpuBas (B. HWoranncen). CpoiictBa MOAM(PHUKAIIMOHHON
W3MEHYHUBOCTH.

I'enotunmyeckas n3MeHUUBOCTh. CBOMCTBA FT€HOTUITMYECKON M3MEHYUBOCTU. Buibl
TeHOTUIMYECKON N3MEHUNBOCTH: KOMOMHATHBHAS, MyTaIl[MOHHASI.

KomOunatuBHasi u3MEeHUMBOCTh. MeHo3 ©  TMOJNIOBOM TIpOIlecC — OCHOBA
KOMOMHATUBHOW W3MEHYMBOCTHU. POJIb KOMOMHATHBHON M3MEHYHMBOCTU B CO3JJaHUU
TeHEeTUYECKOr0 Pa3HO00pa3us B Mpe/enax OAHOTO BU/IA.

MyranmoHnHas U3MEHUYMBOCTh. BHIbI MyTaluii: reHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE W WMHIYLUMPOBAaHHBIC MYyTallMW. SepHBIE W IMTOIUIA3MAaTHYECKUE
Mytaiuu. COMaTHYECKUE | MOJIOBBIE MyTaliy. [IpuuuHbI BOSHUKHOBEHUST MYTaITH.
Mytarensl ¥ HMX BIMSHME HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOIO
nporecca. 3aKOH TOMOJIOTHYECKUX PSIIOB B HacliecTBeHHOU n3MenunBoctu (H.H.

BagsuoB). BHesiiepaast ©3MEHUMBOCTD U HACJIEACTBEHHOCTh

3.5

Kapuotun wuyenoseka. MexayHapo/iHas MporpaMMa HCCIEIOBAHUS TE€HOMa
yernoBeka. MeToapl  HM3Y4eHUsS TEHETMKM  4YEeJOBEKAa: TIEeHEAJOTMYECKUH,
OJIM3HELOBLIN, IIATOTeHETHUECKHH, MONYJISITUOHHO-CTATUCTUYECKH,
MOJIEKYJIIPHO-TEHETUYECKHM. CoBpeMeHHOE OnpeAcIcHuE TeHOTHUIIA;
IIOJJHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHKUE, B TOM YHUCIIE C ITOMOIIBIO
[MIIP-anamu3a. HacnencrtBenHsle  3a00ieBaHWs  YeJNOBEKa. | €HHbIE |

XPOMOCOMHBIE 0oJie3Hn qeJIoBEKa. bonezuu C HaCJIEICTBEHHOU




MIPEIPaCTOI0KEHHOCThIO. 3HaUYCHUE MEAUIIMHCKON TeHETUKHU B MPEIOTBPAIICHUN

U JICUEHHH I'eHETUYCCKHX 3a00eBanuii yeoBeka. CTBOJIOBBIE KIIETKU

3.6

JlomecTukanus U ceiaekuus. 3apoxKACHUE CEJIEKIMU U JoMecTukauuu. ¥Ydyenue H.M.
BaBuioBa o 1ieHTpax MPOUCXOXKACHUS W MHOT000pa3usl KYJIbTYPHBIX PACTCHUMA.
Ponb ceneximu B co3maHuK COPTOB paCTeHU U MOPOJT KUBOTHBIX. COpT, Mopoja,
TaMM. 3aKOH TOMOJIOTMYECKHMX PSJIOB B HACIEACTBEHHOW M3MeHunBoctd H.M.
BaguioBa, ero 3HaueHue st CEIEKIMOHHON pabOThI.

Metoabl  ceneKIMOHHOW paboThl. VICKyCCTBEHHBIM OTOOp: MacCOBBIA H
WHJIUBUYAJIbHBIN. JrTarmsl KOMOMHAIIMOHHOMN CCJICKIIMH. UcnrpiTanue
MpoU3BOUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHIYy C IMOMOUIBIO OLEHKH
(dbeHoTHa MOTOMCTBA M OTOOP M0 TeHOTHUITY ¢ IoMolkio aHanuza JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJl CeIEKIIMOHHON pa0boThl. PaguannoHHbIi 1
XUMUYECKUM MyTareHe3 Kak HCTOYHUK MYyTallud y KYyJbTYpPHBIX (HopM
opranu3moB. Hcnonb3oBaHWE€ TEHOMHOI'O PEIAKTUPOBAHUS UM METOJOB
pexomOuHaHTHBIX JIHK 11151 mosrydeHnst HCXOAHOT0 MaTepraia sl CeIEeKIIHH.
[lonyuenne nomumuounoB. BuyrpuBuoBas rulOpuauzaiys. bim3kopoacTBeHHOE
CKpelllMBaHue, Wi WHOpuAMHT. HepojcTBeHHOE CKpelBaHHWe, WM ayTOPUIUHT.
I'erepo3uc u ero npuumsbl. Mcnonb3oBaHue rereposuca B cenekuuu. OtnanéHHas
rubpuansanys. [lpeogonenne Oecruionusi MEXBUIOBBIX THOpUIOB. JlocTikenus

CEJICKIIMU PACTEHUI U YKUBOTHBIX

3.7

OOBEKTHI, UCIOIB3YyEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIE U TKAHEBbIE KYJIbTYpHI,
MHUKPOOPTaHU3MbI, HMX  XapaKTepucTuka. TpagulMoHHAas  OHWOTEXHOJIOIHS:
xje0oneyeHre,  MOJydyeHHE  KUCIOMOJOYHBIX  HPOJIYKTOB,  BUHOJENHE.
MukpoOuonornueckuii cuHTe3. OOBEKTHI MHKPOOHOIOTMYECKUX TEXHOJOTHH.
[IpousBoncTBO  Oenmka,  aMUHOKHMCIOT M BUTaMMHOB.  VcKyccTBEHHOE
OIUTIOIOTBOpEHUE. PEKOHCTPYKIMA SHIEKIETOK M KIOHUPOBAHUE >KUBOTHBIX.
Mertox TpaHCIUTaHTalUU SAEP KIETOK.

XpoMOCOMHass M Te€HHas HHXeHepusa. VICKyCCTBEHHBIM CUHTE3 Te€Ha |
KoHCcTpyHpoBaHue pexkomOuHaHTHBIX JIHK. JlocTkeHus W TEpCIEeKTHUBBI
XpOMOCOMHOW ¥ TeHHOW MH)XEeHepuH. MenuuuHckue OHOTEXHOJIOTHH.

Hcmonbs30BaHHE CTBOJIOBBIX KJIETOK

CucreMa 1 MHOTOOOpa3re OpraHmIecKoro Mupa

4.1

bruomornveckoe  pasHooOpazme  opraHm3moB.  CoBpeMeHHas  cHUCTeMa
opraHudeckoro wmwupa. llpuHIMnbl Ki1accupukanuu opraHu3smMoB. OCHOBHBIE
CHCTEMaTUYeCKHEe IPYIIbl OPraHU3MOB.

OCOOCHHOCTH CTPOCHHS M JKHU3HEACATEIBHOCTH OJHOKJIETOYHBIX OPTraHU3MOB.
bakrepun, apxeu, OTHOKIETOYHBIE TPUOBI, OJHOKIETOYHBIE BOJOPOCIH, IAPYTHE

MPOTHUCTHI. KosonunanbHbie OpTraHHU3MBI. I[BI/I)KGHI/IG OIHOKJICTOYHBIX OPraHU3MOB!




amMEOouHOE, KTYTUKOBOE, PECHHUYHOE. 3allUTa Y OAHOKJIETOYHBIX OpraHU3MOB.

PazpaxuMocTh y OTHOKJIETOYHBIX OPraHu3MOB. TaKCUChI

4.2

MHoroxkJieTouHble pacTeHus. B3auMOCBs3b YaCTE MHOTOKJIETOYHOI'O OpraHu3Ma.
Tkanu, opraibl ¥ CUCTEMbl OPraHOB MHOTOKJIETOYHOIro opranusma. OpraHuszm
Kak enuHoe uenoe. Tkanum pacreHuid. Tumbl pacTUTENbHBIX  TKAaHEM:
oOpasoBarenibHas, IOKPOBHAas, MPOBOAAIIAS, OCHOBHAas, MEXaHUYECKas.

OcoGenHoctu cTpoeHUs, PYHKIUN U pacOIOKEeHUs TKaHEeH B OpraHax pacTeHU

4.3

BereratuBHble ¥ reHEpaTUBHBIE OpraHbl pacTeHui. OyHKIUU OPraHOB U CUCTEM
opranoB. Kapkac pacreHnunil. J[BU>keHUE MHOTOKJIETOUYHBIX PACTECHUN: TPOIIU3MBI U
Hactuu. llormomeHue BOABI, YIVIEKUCIOTO ra3a M MUHEPAIbHBIX BELIECTB
pactenusimMu. [lpixanue pacreHuil. Auddysus razoB yepe3 MOBEPXHOCTb KIETKH.
TpancnoptHele cucTeMbl pacTeHMil. Bbinenenue y pacreHumid. 3amura y
MHOTOKJIETOYHbIX pacTteHuil. Kyrukyna. CpencrBa NMacCMBHOM M XMMHUYECKOH
3auThl. OUTOHLIUIBIL.

PasgpaxxuMocTes M perynsnus y OopraHu3mMoB. PasgpakmMocTe M peryisinus y

MHOTI'OKJICTOYHBIX paCTeHHﬁ. PocToBrIe BeliecTBa U UX 3HAYCHUE

4.5

MHOTOKJIETOYHBIE  JKMBOTHBIC. B3amMoOCBA3b,  YacTeil  MHOTOKJIETOYHOTO
opranu3ma. TKaHU, OpraHbl U CUCTEMbl OPTaHOB MHOTOKJIETOUYHOTO OpraHU3Ma.
Opranusm kak eauHoe 1enoe. I'omeocra3. TkaHU )KMBOTHBIX M 4ejoBeKa. THUIIbI
JKUBOTHBIX TKaHEW: SMUTEIUANbHAs, COCIWHUTETbHAs, MBIIIICUYHAs, HEpBHAs.
OcobenHoctu cTpoeHHs, (QYHKIIMA M PACHOJIOKEHUST TKaHEWM B opraHax

JKHMBOTHBIX U YCJIOBCKaA

4.6

OpraHbl ¥ CUCTEMBI OPraHOB >KUBOTHBIX. DYHKIIMK OpraHOB U CUCTEM OPIaHOB.
Omnopa Tena opraHu3moB. CKeleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyxHb1il U BHyTpeHHUI ckeneT. CTpO€HHE W THUIBl COEIUHEHHS
KOCTEM.

I[BI/I)KGHI/IS MHOTI'OKJICTOYHBIX JKHWBOTHBIX. HI/ITaHI/IC JKUBOTHBIX. HI/ITaHI/IG
MMO3BOHOYHBIX JKUBOTHBIX. JlpIxaHue XUBOTHBIX. KoxkHoe npixanue. JXKabepHoe u
JIETOYHOE JIBIXaHHE.

HBIX&HI/Ie IIO3BOHOYHBIX JXWBOTHBIX. 3BOJ’II—OHHOHHO€ yCJ'IO}KHeHI/Ie CTpOGHI/ISI
JETKMUX ITO3BOHOYHEIX >XKUBOTHEIX. ,HBIX&TCJ'IBH&H CUCTCMaA YCJIOBCKA. MeXaHI/BM
BEHTWJIALIMM JIETKUX Yy NTUL W MIEKONUTAIOUMX. TpaHCHOPT BEIIECTB Y
opranu3moB. TpaHcHOpT BeUIECTB Yy XUBOTHbIX. KpoBeHOcHast cuctema u eé
opranel. KpoBeHOcHas  cucremMa  TNO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpAIeHHs. DBONIOIMOHHBIE  YCIOXKHEHUS CTPOEHUS KPOBEHOCHOM
CUCTEMBbI MO3BOHOYHBIX >KMBOTHBIX. BbieneHue y opranu3zMoB. Beiienenue y
KUBOTHBIX. COKpaTUTENbHbIE Bakyosid. OpraHsl BbieneHus. CBsA3b MOJIOCTH Tea

C KPOBEHOCHOM W BBIICIUTEIbHON cUcTeMamMu. BbineneHne y MO03BOHOYHBIX




KHUBOTHBIX. 3allUTa Yy MHOTOKJIETOYHBIX JKUBOTHbIX. IIOKpoBBI M uX
IIPOU3BOJIHBIE.

Pa3znpaxxumMocTh U peryisiuus y opraHu3MoB. Pa3qpaxumMocTh y OJJHOKJIETOUHBIX
opranu3MoB. Takcuchl. Pa3npaXXMMOCTb M Pperysisiuus y MHOTI'OKJIETOYHBIX
pactenuil. PocToBble BelecTBa U UX 3HaUEHHE.

HepBHast cucrema u pedieKTopHas peryisiiusi Y MHOTOKJIETOYHBIX KHUBOTHBIX.
HepBhas cuctema u €€ otaensl. DBOIIOIUOHHOE YCI0KHEHUE CTPOEHUSI HEPBHOM
CHCTEMBI y KUBOTHBIX.

PazpaboTka anroputMoB u mporpamm i 3PQPEeKTHBHON (PyHKIHOHATBEHON
aHHOTAllUM  TE€HOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  METabOJIOMOB

MHUKPOOPraHnu3mMoB, paCTCHHﬁ, JKHUBOTHBIX M YCJIOBCKA

OpFaHI/IBM YCJIOBCKA U €T0 3J0POBLE

5.1

Opranbl ¥ cUCTEMBI OPTaHOB yesnoBeka. OTeabl TOJIOBHOTO MO3ra TO3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas nyra. besycrnoBHbIE H  yCIOBHBIC
peduexcel. I'ymopanbHast peryiasiuss M SHAOKPUHHAs CHCTEMa JKUBOTHBIX U
yenoBeKa. JKene3bl SHAIOKPUHHONW CUCTEMBI U MX TOPMOHBI. [IeficTBE TOPMOHOB.
B3aumocBsi3p HEpBHOM M SHAOKPUHHOM cucTeM. [unoranamo-runodusapHas

cucrema. Pediekc u pednexropHas ayra. be3ycioBHbIE U YCIOBHBIC PEIICKCHI

5.2

3ammTa opranu3ma oT OosiesHed. MiMmyHHasi cucteMa 4denoBeka. KiieTouHslii u
rYMOpaJbHBIE HUMMYHHUTET. BpoxaE€HHbBIN, NpHOOpeTEHHBIN crnenuduueckuit
umMmMyHuTeT. Teopuss  KJIOHaJIbHO-CeNEeKTUBHOro uMMmyHutera (I1.Dpnux,
®.M.beprer, C.ToneraBa). BocnamurenbHble OTBETBI OpraHu3sMoB. Poib

BpPOXXJIEHHOTO UIMMYHHUTETA B PA3BUTHUU CUCTEMHBIX 3a00JI€BaHUN
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KpOBeHOCHaH cuUCcTeMa U €€ OpraHbl. Cepnue, KPOBCHOCHBIC COCYIbl U KPOBb.

Kpyru xpoBoobpaiienus. Pabora cepaiia u e€ peryisuus
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Z[LIXE[HI/IC YCJIOBCKaA. I[I/I(I)(i)y3I/I$I Ta30B UCpE3 MOBECPXHOCTh KIICTKU. I[BIXaTeJ'IBHaﬂ
CuUCTEMa  4YCJIOBCKA. I[I)IXElTeJ'II)HaSI MMOBEPXHOCTh. PCFYJ'HIIII/H[ JbIXaHUsI.

JlpixarenpHbIe 00BEMBI

5.5

[InmeBapurensHas cucrema 4enoBeka. OTHenbl NHIIEBAPUTEIBHOTO TPAKTA.
[InmeBapuTenpHble  kene3bl.  BHYTPUIIONIOCTHOE W BHYTPHUKJIETOYHOE

MUIICBAPCHUC

5.6

[TokpoBel m ux mnpowusBoansle. Opranbl BblieneHus. Iloukn. CrtpoeHune u
¢byHkuroHupoBanue HedpoHa. OuUIbTpaIMs, ceKpelrs U 0OpaTHOEe BCAachbIBaHHE

KaK MCXaHU3MBbI pa6OTLI OpraHOB BbIACJICHUS. O6pa30BaHI/IC MOYH Yy 4YCIIOBCKa

5.7

I[BI/I)KCHI/IC YeJI0BEKa: MbIleuHas cucremMa. CKeleTHEIC MBIIIBI U HUX pa60Ta.

CTpOeHI/IC U TUIIBI COeIMHEHUS KOCTEH

Teopus sBomtounu. PazButue xu3Hu Ha 3emie




6.1

OpomounonHass teopus Y.  JlapBuna. Ilpenmochuiku  BO3HUKHOBEHMS
napBuHu3Ma. JKu3Hb 1 Hay4dHas nearenbHocTs Y. JlapBuHa.

JiBukymue cuiiel 3Boonuu BuaoB no Y. JlapBuHy (BbICOKasi MHTEHCHBHOCTh
pa3sMHOXKEHUsT OpraHM3MOB, HAcCJEICTBEHHAas M3MEHYMBOCTb, Ooppba 3a
CYIIECTBOBAHUE, €CTECTBEHHBIM U UCKYCCTBEHHBIH 0TOOD).

Odopmnenne cunternyeckoi teopun sBomouuu (CTD). HeirpansHas Teopus
sBomtor. CoBpeMEeHHAas HBOJIOIMOHHAS OMOJOrus. 3HaYCHHUE BOIOIMOHHON

Teopuu B ((OPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MUpa

6.2

[Tonmynsimust kak ayeMeHTapHas eauHuia 5BoytolUU. COBpEMEHHBIE METOJIbI
OLICHKM T'€HETHYECKOTO pa3HOoOoOpa3usi U CTPYKTyphbl Homynsuuid. M3menenue
reHoGoHJa MOMYJSIIUM KAk JJIEMEHTapHOE SBOJIIOIMOHHOE SBJICHUE. 3aKOH
reaeTnyeckoro pasuosecus Jx. Xapau, B. BaiinGepra.

DOneMeHTapHbIe (aKTOPHl  (ABWDKYIIME CHIIBI) OSBOJIONUU. MyTallmOHHBIN
npouecc. KomOunaTtuBHas u3MeHUuBOCTh. Jlpeiid reHoB — chydaiiHbIe
HEHANpaBJICHHbIE W3MEHEHHWsS 4YacToT aulened B momymsmusax. Oddekr
OCHOBATEJIA. Murpanumu. N3omsanns HOMYJIALMIN: reorpaduueckas
(mpoctpaHCcTBeHHas ), Orojgorudeckas (penpoayKTUBHAS).

EctectBennbiii  orOOp — HampaBiAomuid  ¢GakTop ABoMOIHH.  DOpMBI
€CTeCTBEHHOTO OTOOpa: JBWKYIIUH, CTAOMIM3UPYIOIIMH, pa3pbIBAIOIINN
(nm3pyntuBHbi). [TonoBoit oT6Op.

[IpucnocoOaeHHOCTh ~ OPraHU3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIOLUU.
Bo3HukHOBeHHE — MpHUCIOCOOIEHMH Yy  OpraHu3mMoB.  ApomMopdo3bl U
uanoanantauuu. [lpumeps! npucnocobnenuii y opraHu3MoB. OTHOCUTEIBHOCTh
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepuum u CTpykTypa. BumooOpazoBaHue Kak pe3yiabTar
MUKposBotoiu. M3onmsamus — kirodeBoil (akrop BumooOpazoBanus. Ilytu u
CIIOCOOBI BH1000pa30BaHUS: AJIONATPUIECKOE (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (TOJIUIUIOUIU3AIIHS,
ruOpuau3anys). JnmurenbHOCTh HBOIIOIMOHHBIX IPOIIECCOB.

MexaHu3mbl (OpMUPOBAHUS OMOJIOTUYECKOTO pa3HO0Opa3usl.

Ponp 3BomonMoHHON OMOMOTHU B pa3pabOTKe HAyYHBIX METOJIOB COXpaHEHHS
OropazHooOpa3usi. MUKpPOIBONIONUS W KOIBOJIIOIHUS TMApPa3UTOB M MX XO3SCB.
Mexanu3mbl HOpMUPOBAHHS YCTOHYUBOCTH K aHTUOMOTHKAM U CIIOCOOBI 60PHOBI

C HeH

6.3

Metoael n3ydyeHus Makpo3Boironuu. [lageoHTomorndeckue MeToabl U3YYEHHS
sBomtorun. [lepexoansie popMbl U PUIOTEHETUYECKUE PSJIbI OPTAHU3MOB.
buoreorpaguueckue Mmeroas! uzyueHus spomonun. CpaBHeHue (Guopbl U GayHbl

MaTepUKOB M OCTpOBOB. broreorpaduueckue odaactu 3emin. Buasi-sHneMuku u




PEITUKTHIL.

OMOpPHONIOTHYECKHE U  CPaBHUTEIBHO-MOP(HOIOTUYSCKUE METOMBI HM3y4YCHUS
IBOJIIONMH. | €HETHYeCKHe MEXaHU3MbI DBOJIOIUUA OHTOTEHE3a W TOSIBIICHUS
HBOJIIOIMOHHBIX ~ HOBHIECTB. [ 'OMOJOrMYHBIE W  AHAJOTHUYHBIC  OpTaHBI.
Pynmumentapupie  opraHbl M aTaBU3MBL.  MOJEKYJISIPHO-TCHETHYECKUE,
OMOXMMHYECKHEe ¥  MATeMaTUYeCKUE  METOJIbl  W3YYCHHUS  DBOJIOIUU.
I'omonornunbie TeHbl. COBPEMEHHBIE METOMBI MOCTPOCHUS (PHIOTEHETHYEeCKUX
JICPEBBEB.

XPpOMOCOMHBIE MYTAITUU M SBOJIFOIHSI TEHOMOB.

OO0mue 3akoHOMEpHOCTH (MpaBwiia) 3BOIIONUU. HeoOpaTUMOCTh 3BOIIOIUH.

A,Z[aHTI/IBHaH paauanus. HepaBHOMepHOCTB TEMIIOB 5BOJIOLINH

6.4

Hayunbple rumorespl MNpPOMCXOXKIACHUS KU3HM Ha 3emie. AOHOreHe3 U
naHcnepmus. JloHay4yHble IPEACTABIEHUS O 3apOKICHUU KU3HU (KPEAMOHU3M).
['mnore3a MOCTOSTHHOTO CaMO3apOKACHUS KU3HU U €€ ONPOBEPKEHUE ONBITAMHU
®. Pemu, JI. Cnammanumanm, JI. Tlactepa. IlpoucxoxkneHue XKU3HU U
acTpoOHOIIOTHS.

OcHoBHbIE 3Tallbl HEOpraHMYecKoW sBomtonuu. [lmaHetapHas (reororuyeckas)
SBONIIOLIMSI. XMMHYEcKash »dBOJMIONUA. AOHMOTeHHBI CHHTE3 OpraHMYeCcKHX
BemiectB u3 Heopranmdeckux. Omeir C. Mwumepa u I'. FOpu. OO6pa3zoBanue
nosrMepoB u3 MoHoMepoB. KoanepBatnas runote3a A.M. Onapuna, rumnoresa
nepBuuHoro OynpoHa JIk. XonaeitHa, reHeTwdeckas rumote3a [. Mémnepa.
Pu6ozumer (T. Yex) u runoreza «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHE NMPOTOKJIETKH.

Uctopus 3emnu u meroapl e€ usyudeHus. Vckomaemble OpraHWYecKHE OCTAaTKH.
I'eoxpononorust U e€ Meroabl. OTHOcUTENbHAs M AOCOJIOTHAS TE€OXPOHOJIOTHUS.
I'eoxpoHosornueckas 1mkasa: 0HbI, Ipbl, HEPUOJIBL, JTOXH.

HavansHele sTanel opranndeckoi 3Bomonud. [losBieHne M 3BOJIIOLUS MEPBBIX
KJIETOK. OBOJIONUA MeTabonu3ma. BO3HUKHOBEHHE TEPBBIX HKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOMIIIEHKHN KaK aHaJIoT MEPBBIX Ha 3eMiie COOOIIECTB.
Crpomaronutsl. [IpokapruoThl U 3yKapHOTHI.

[Ipoucxoxaenue sykapuoT (CUMOHMOreHe3). DBOJIOLUUOHHOE MPOUCXOXKICHUE
BUpycoB. [IpoucxokeHue MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HuUKHOBeHHE
OCHOBHBIX I'PYyIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOMIONMU BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(O3bI
pactenuii. Beixon pacrenmit Ha cymy. IlosiBneHume CHnopoBBIX pacTeHUN U
3aBoeBaHne MMM cymd. CemeHHble pacTeHus. [IponcXoxkaeHHE IBETKOBBIX
pacTeHui.

OcCHOBHBIE 3Tallbl SBOJIOIUHN JKUBOTHOTO Mupa. OCHOBHBIE apoMOp(dO3bI




KUBOTHBIX. Benpackas ¢ayna. KeMOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
TtunoB. IlepBbie Xop0BbIE )KUBOTHBIE. JKU3HL B BOZIE. DBOMIOIMS T03BOHOUYHBIX.
[Tpoucxoxaenne ampubmii 1 pentiuii. [IporcxoxaeHne MIEKONUTAONNX H
ntun. [IpuHuun kmodeBoro apomopdoza. OcBoeHHe OECO3BOHOYHBIMHU U
II03BOHOYHBIMU XMBOTHBIMU CYILIH.

Pa3BuTHe xu3HM Ha 3eMJe 10 ApaM U NEepUoJaM: apXel, MIPOTepO30i, NaIeo30M,
Me3030M, KaiiHO30#. OOmas xapakTepuCTHKa KIMMaTa MW TIeOJOTHYECKUX
nporeccoB. [losBieHne 1 pacBeT XapaKTEPHbIX OPraHU3MOB. YTIe00pa3oBaHUe:
€ro yCJIOBHS U BIIMSHUE HA Ta30BbIN COCTaB aTMoc(hepsl.

MaccoBble BBIMUPAHHUS — 3KOJOTMYECKHE KpHU3UChl mpoioro. [Ipuuunsl u
CIIEJCTBUS MAacCOBBIX BbIMHpaHUi. COBPEMEHHBIN 3KOJIOTMYECKUN KPHU3UC, €TI0

0COOEHHOCTH

6.5

Pasnenst u 3agaum  aHTtpomosyorud. Metonsl aHTponosiorud. CTaHOBIIEHUE
MPEACTABJICHUH O MPOUCXOKACHUH YeaoBeka. COBpEMEHHbIE HAyUHbIE TEOPUH.
CxoncTBO 4yenoBeKa C KUBOTHBIMH. CHUCTEMATHUYECKOE IMOJIOKEHUE YEJIOBEKa.
CBuuerenbcTBa  CXOJACTBA  YEJIOBEKA C  JKUBOTHBIMHM:  CPaBHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, ($U3HO0JIOTO-OMOXUMHUYECKHE,
noBegeH4Yeckrue. OTanyms 4eloBeKa OT JKUBOTHBIX. [IpSIMOX0XKI€HHE U KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3Ta U BTOPOl CUTHAJIBHOMN
CUCTEMBI.

JBwxyue cuibl ((akTopbl) aHTPONOIreHe3a: OWOJIOTHYECKHE, COLMAIbHBIE.
CooTHolleHrne ONOJIOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIOr€HE3E.
OCHOBHBIE CTaIUM AHTPOIOTe€HEe3a. ABCTPATIONUTEKN — ABYHOTHE MIPEIKH JIIOIEH.
UYenoBek  yMmenbld, IMEpBbIE  H3TOTOBJIEHUS  OpyAud  Tpyaa. Yenosek
OpSIMOXOAALIMM W TepBbIM BbIXOA moaed 3a mpenensl Adpuxu. YenoBek
reiiaensoeprckuii — OOLIMI MpeoK HeaHAEPTATbCKOTO 4YeJlOoBeKa U YeJOBEKa
pasymHoro. YenoBek HeEaHIEPTaIbCKUM KaK BHJ JIFOAEH XOJIOJHOrO KJiMMara.
YenoBek pasyMHBIM COBPEMEHHOI'O THIIA, JEHUCOBCKHMI YEJIOBEK, OCBOCHHUE
KOHTMHEHTOB 32 IpeaenamMu AQpukH.

DOBOJIIOLIUSL  COBPEMEHHOTO 4YelloBeKa. EcTecTBeHHBIH OTOOp B MOMYJSAIUAX
yenoBeka. MyTalMoHHBIN Mpolecc U nonuMopdusm. IlomynsaunoHHbIE BOJHBI,
npeiid reHoB, Murpanus U «3h(EKT 0CHOBATENS» B MOIMYIISIUAX COBPEMEHHOTO
4eJI0BEKa.

Yenoseueckue pacbl. Ilonstme o pace. bonpmme pacel:  €BponeouaHas
(eBpasmiickasi), aBCTpaJO-HETpOWIHAs  (PKBATOpHUAJbHAS),  MOHTOJIOUIHAS
(a3maTcko-aMepHKaHCKasi). Bpemss u myTH pacceieHHs] 4YeloBeKa MO IUIaHETe.
EnunctBo  yenoBeueckux pac. HayuHas  HECOCTOSTENBHOCTb — pacu3Ma.

[IpucnocoOaeHHOCTh YelloBeKa K pa3sHbIM YCIOBUSAM OKPY)KAIOLIEH Cpesbl.




Brnusiane reorpaduueckoit cpeasl W apeiia TEHOB Ha MOPQOJIOTHIO U

(U3MONOTHIO YeIOBeKa

DKOCHCTEMBI U MPUCYILIME UM 3aKOHOMEPHOCTHU

7.1

Paznensl u 3agaun sxosoruu. CBsi3b 3KOJIOTMHU C IPYTUMHU HAYKaMH.
Metoael skosoruu. lloneBple HaOMOAEHUS. OKCHEPUMEHTBl B 3KOJOTHUU:
npupojHble U JabopaTopHble. MoOAETHUpPOBaHHE B HKOJOTUU. MOHUTOPUHT

OKPY KaIOIIEH CPebl: TOKAIbHBIN, pETHOHAIBHBIN U TJI00AIBHBIN

7.2

DOkonorndyeckue (GakTopsl U 3aKOHOMEpHOCTH uX neiictBus. Kiaccudukanms
9KOJIOTUYECKUX (PaKTOpoB: albmoTuyeckue, OUOTUYECKHE, aAHTPOIIOTCHHBIE.
OOue 3aKOHOMEPHOCTH JEHCTBMsI 3Kojlorudeckux ¢akropos. IIpaBuio
muHumyma (K. [lnpenrens, 0. JIubux). TonepantHOCTh. DBpHOHMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue ¢akropsl. CBeT Kak 3Kkojoruueckuil ¢akrop. JlelcTBue pasHbIX
YYaCTKOB COJIHEYHOI'O CIIEKTpa Ha OpraHu3Mbl. OKOJOTMYECKHE TPYIIIbI
pacTeHMil M JKUBOTHBIX [0 OTHOUIEHMIO K cBeTy. CHUrHajbHas poJib CBETA.
DoTONEPUOAU3M.

Temnmepatypa kak okojorudeckuii ¢akrop. JlelicTBue Temmeparypbl Ha
opranusMsl. [JoMKHUIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocte kak okojoruyeckuit ¢dakrop. [IpucrnocobnmeHust pacrteHui K
noJyiepXaHuto BojHoro Oamanca. Kiaccudukaiust pacTeHUil MO OTHOIIEHUIO K
BoJie. [IpucnocobaeHns )KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenbl oOuTaHUS OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YyIlHAs, IOYBEHHas,
ryOMHHas  TMOANOYBEHHAs, BHYTPUOpPraHuU3MEHHas. (DPU3NKO-XMMHUYECKHE
0COOEHHOCTH cpel oOuTaHus OpraHu3MoB. llpucnocoOneHuss OpraHu3MOB K
KU3HU B Pa3HBIX CPENAX.

buonoruueckue putmbl. BHenHue u BHyTpeHHHE pUTMBbL. CyTOUYHBIE U TOJUYHbIE
putMbl. [IpucnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM YCIIOBHM
KU3HU.

XKuznennvie popmbl opranusmos. [loHsTHe o xu3HeHHON (Qopme. Ku3HeHHbIE
(GbopMbI pacTeHMil: AepeBbs, KYCTapHUKH, KYCTapHUUKH, MHOTOJIETHHE TpaBbl,
oJHOJeTHUE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: THIPOOUOHTHI, TEOOUOHTHI,
a3poOHOoHTHI. OCOOEHHOCTH CTPOSHUS U 00pa3a )KU3HH.

buotnueckune dakTopbl. Bumbl OMOTHYECKHMX B3aUMOJCHCTBUMN: KOHKYPEHIIHS,
XHUIIHAYECTBO, cUMOMO3 U ero ¢opmbl. [lapazutusm, koomepanusi, MyTyaau3M,
KOMMEHCAJIN3M (KBapTUPaAHTCTBO, HaxJeOHUYECTBO). Herpoduueckue
B3auMOJIeicTBUS  (Tommueckue, (opuueckue, (¢dadbpuyeckue). 3HAUCHUE

OMOTHYECKMX B3aMMOJICUCTBHM JUIsl CYIIECTBOBAHHUS OPTraHU3MOB B CpeJe




oOutanus. [I[puHIUN KOHKYPEHTHOTO UCKIIOYECHUS

7.3

DKOoJIOTHYeCKHE XapaKTepUCTUKU momyisuuu. Ilomymsmus kak Ouosoruueckas
cucrema. Posib HEOHOPOIHOCTH cpelibl, PU3NUECKUX OapbepoB U 0COOEHHOCTEH
OuosIoruu BUJOB B (POPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI MOMYJISIIHA.
OcHOBHbIE TOKa3aTeNIM NOIMYJALMU: YUCIEHHOCTb, IUIOTHOCTb, BO3PACTHAas U
II0JIOBAsi CTPYKTypa, pOKIAEMOCTb, IPUPOCT, TEMII pPOCTa, CMEPTHOCTb,
MUTpaLUs.

Okojorudeckas CTpykrypa mnonyiasuuu. OILleHKa YHCIEHHOCTH IONYJISIUH.
JlunaMuka nomynsauuu U e€ peryisauus. buoTMYecKuil NMOTeHLMAa HOITYJISLUU.
MognenupoBanue IUHAMMKU —nomyisinuu.  KpuBele  pocTa  4YHMCICHHOCTH
nonyisiuuu. Kpusble BbDKMBaHMs. Perynsiiys 4MCIEHHOCTH HONMYJSLMHA: POJb
(GakTOpOB, 3aBUCAIIMX H HE 3aBUCAIMIMX OT IUIOTHOCTH. OKOJIOTUYECKHE
cTpateruu BUJOB (r- u K-cTparerun).

[lonatue 06 »sKoyormyeckoil Hume Buaa. MectooOutanue. MHoOromepHas
Mozenb sKkonormyeckod Humm Jx.M. XarunHcona. Pa3Mepsl 3KOIOrM4eckoin
Humy. [ToTeHnmanbHas ¥ peaan3oBaHHAs HULIH.

Bun kak cucrema mnonynsuuid. Apeansl BUJOB. Buasl M uMX KU3HCHHBIE
CTpaTerMu.  3aKOHOMEPHOCTH  TOBEJEHUS U MUIpaluil  KUBOTHBIX.

brnonornueckue nHBa3UH JYKCPOJHBIX BUJI0B

7.4

CoobmectBa opranu3MoB. buomnenoz u ero crpykrypa. CBsizu Mexay
opraHu3mMamMu B OuOIleHO3e. DKOcHCTeMa Kak OTkpbiTas cucrema (A.Jlx.
Tencnu). @yHKIMOHANBHBIE OJOKM OPraHW3MOB B JKOCHCTEME: HPOIYIECHTHI,
KOHCYMEHTHI, peayleHTbl. Tpoduyeckue ypoBHH. Tpoduyeckue memnu u ceTH.
AbuoTtnueckue Onoku skocucteM. ITouBsl W wibl B 3kocucreMax. KpyroBopot
BEIIECTB M IMOTOK YHEPTHUU B IKOCUCTEME.

OcHOBHBIE TTOKa3aTENIN SKOCUCTEMBI. bromacca W MpOAyKIUs. DKOJIOTHYECKHE
MUPaMHUJIbI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBneHnHbsle 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cyKieccud. [lepBuuHbie U
BTOPUYHBIC CYKIIECCHM W WX MPHYUHBL AHTPOIOTeHHBIC BO3JCHCTBHS Ha
cykueccun. KimmmakcHoe cooOuiectBo. bruopaznoobpasue 1 monHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOHYMBOCTH COOOIIIECTB.

[IpuponHble SKOCHCTEMBI. AHTPOIOI€HHBIE JKOCHUCTEMBI. ATpOIKOCHCTEMA.
ArpornieHo3. Paznmiuust Mex 1y aHTPOTIOTeHHBIMH U IPUPOTHBIMU SKOCUCTEMaMH.
Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucteM. ['opozckas ¢iopa u
¢dayna. CunanTponuzanusi ropoJIckoi ¢ayHsl. buonorndeckoe u xo3siicTBeHHOE
3HAa4YEeHHE arpo’dKOCUCTEM M YpOO3IKOCHCTEM. 3aKOHOMEPHOCTH (HOPMUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OPTraHU3MOB B SKOCUCTEMAX.

[Tepenoc sHEepruM U BEUIECTB MEXKIY CMEXKHBIMU 3KOCUCTEMaMU. Y CTOMYMBOCTh




OpraHnu3MoB, HOH}’J'ISH_II/Iﬁ N O3KOCUCTEM B YCIOBUAX C€CTCCTBCHHLBIX U

AHTPOINOT€HHBIX BO3JCUCTBUI

7.5

buocdhepa — oOmemnanerapHas oOosouka 3eMid, TAE CYIMECTBYET WIIH
cyliecTBoBana Xu3Hb. YueHue B.M. Bepuaackoro o Ouocdepe. Ob6mactu
6uocdeps! u e€ coctas. KuBoe BerecTBo 6Hochepsl U ero pyHKIUH.
3akoHOMEPHOCTH cymiecTBoBaHus Ouocdepsl. OcobeHHocTH Ouochepbl Kak
rimo0anbHOM  dKOcHUCTeMbl.  J[MHamuueckoe  paBHOBecue B Oumocdepe.
KpyroBopotbl BemectB M OHOr€OXMMHUYECKME LMKl (yryiepoja, a3oTa).
PurmuunOCTS siBNICHMI B Onocdepe.

3onanbHOCTh OMocheprl. [lonarune o 6uome. OCHOBHBIE OMOMBI CYIIIH: TYHJPA,
XBOWHBIC Jieca, CMCIIAHHBbIE W IIMPOKOJIMCTBCHHBIC Jieca, CTEIH, CaBaHHBI,
MyCTBIHU, TPOMUYECKHE JIeca, BBICOKOTOpbi. Kiumar, pacTHTENbHBIH H
KUBOTHBIA MHp OMOMOB CYIIIH.

CrtpykTypa U (QYHKIHS XKHBBIX CHCTEM, OLICHKA MX PECYpCHOTO MOTCHIMANA U

OouochepHbIX QYHKIHI

7.6

DKOJOTHYECKHe KPU3UCH U MX MpUUMHbL. Bo3nelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHUe BO3AYLIHOM cpenbl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOJHOM Cpe.bl.
Oxpana BOAHBIX pecypcoB. Paspymenue moussl. OXpaHa MOYBEHHBIX PECYpPCOB.
N3Menenue knumara.

AHTpPONIOTEHHOE BO3/JEHCTBUE HA PACTUTENbHBIA M JKUBOTHBIM Mup. OxpaHa
PaCTUTENBHOTO M YKUBOTHOTO MHUpPa. OCHOBHBIE NMPUHIHUIBI OXPAaHBI TPHUPOJIHI.
Kpacubie xaurun. Ocobo oxpansiembie npupoansie Ttepputopun (OOIIT).
Borannueckue casbl 1 300JJ0THYECKHUE TAPKH.

OCHOBHBIE TPUHLHUIIBI YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA U MPHUPOJBIL.
PanmionansHOe  MpUPONOMONIB30BAaHUE M COXPAaHEHHE  OHOJIOTHYECKOTO

pazHooOpa3zus 3emin




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
HPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

» buonorus. buonormueckue cucreMbl U mpomecchl; 10 kiacc. yriyOsieHHOE OOydeHue
TepemoB A.B., IlerpocoBa P.A. OOmecTBo ¢ orpaHudeHHOW OTBETCTBEHHOCThIO «HOIL]
MHEMO3UHA»

* buonorus. buonornyeckue cucrembl u mpouecchl; 10 kmacc. yriyOiieHHOe OOy4YeHHe.

TepemoB A.B., IlerpocoBa P.A. OOmecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «HOL]
MHEMO3HNHA»

METOJAUYECKHUE MATEPUAJIBI 1JI1S1 YYUTEJISA
YMK: buonorus. 10 kinacc. [Taceunuk B.B. u ap. Yriny6nénnslii ypoBens. JInHus xxu3Hu

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

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

h
t
t
P
S

o B e T

AP O OIS T "R TO0 N0 0 T~Nc o

o o N



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 278015872020984066915621024906056358857500955717
Bnageney Monoea ManvHa MeaHoBHa

OedcTevTened C01.10.2025 no 01.10.2026



http://www.tcpdf.org

		2026-09-12T20:20:48+0500




