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2.1.16.PaGouas nporpamma y4yeOHOro npeamera «buosiorus. YriyoeHHbIi YPOBEHb»

MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma no yuebHoMy npeamety «buosnorus» (nanee - 6M0JIOTHs) Ha YPOBHE CPEIHETr0
obmero obpazoBaHus pa3padorana Ha ocHoBe DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit ®enepammmn»y, ®I'OC COO, Konnenmuu npenogaBaHus
ydueOHoro mpeamera «buonorus» U OCHOBHBIX TMOJOXKEHUN (enepanbHOil pabodeil mporpaMMbI
BOCTIMTAHUSI.

Cormacao nonoxenusiMm ®I'OC COO npoduiibHBIe yueOHBIE MPEeaMEThI, U3ydyaeMble Ha
yIIyOnEHHOM YpOBHE, SIBISIOTCS criocoOoM auddepeHnnanud o0ydeHusl Ha YpPOBHE CPEIHEro
obmiero o0pa3oBaHUs W TPHU3BAHBI 00ECTICUUTHh MPEEMCTBEHHOCTh MEXIAY OCHOBHBIM OOIINM,
CpeIHUM OOIIUM, CpPeIHUM MPOQPECCHOHAIBHBIM U BBICHIMM OOpa3oBaHHEM. B To ke Bpems
KaXKIBIH U3 3TUX Y4€OHBIX MPEIMETOB JOJIKEH ObITh OPUEHTHUPOBAH Ha MPUOPUTETHOE PEIICHUE
00pa3oBaTeNbHbBIX, BOCIUTATEIBHBIX M PA3BHBAIOIIMX 3a7a4, CBSA3aHHBIX C MpodopueHTanuen
oOydaromuxcsi U CTUMYJUPOBAHHMEM HHTEpeca K KOHKPETHOW O0JIaCTH HAy4yHOTO 3HaHUS,
CBSI3aHHOTO C OMOJNIOTHEN, METUIIMHOM, SKOJIOTHEH, IICUXOJIOTHUEHN, CTIOPTOM MJIH BOCHHBIM JIETIOM.

[Tporpamma no yuebHomy npeamety «buonorus» gaétr npeactaBieHue O IeJIM U 3aadax
U3y4eHUs yaeOHOro npeamera «buonorus» Ha yriryoa€HHOM ypOBHE, ONpeIesieT 00s3aTenbHoe
(MHBapUaHTHOE) TMPEAMETHOE COAEpXk aHHe, €ro CTPYKTYpHUpOBaHUE IO pasfesiaM U TeMa,
pacnpeeneHue mo KiaccaM, peKOMEHYeT MOCIIeIOBaTeIbHOCTh U3YUeHHs Y4eOHOTO MaTepuraia
C yu€TOM MEXIIPEJIMETHbIX W BHYTPHUIIPEAMETHBIX CBs3€H, JIOTMKM Yy4eOHOro Impoliecca,
BO3PACTHBIX OCOOCHHOCTEH oOydarommxcsi. B mporpamme mo OMOJOTHHM peaii30BaH MPUHIIUIL
MPEEMCTBEHHOCTH C HW3y4YeHHWEM OHOJIOTMHM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHus,
Onarojgaps 4emy MpoCMaTpPUBACTCS HAMPABICHHOCTh HA MOCIEAYIOINIEe Pa3BUTHE OMOIOTHYECKIX
3HAHWUW, OPUEHTHPOBAHHBIX Ha (HOPMHUPOBAHHE €CTECTBEHHO-HAYYHOTO MHPOBO33PEHMUS,
9KOJIOTHYECKOTO MBINUICHHS], MPEACTABICHUN O 3A0pOBOM oOpa3e »XU3HU, Ha BOCIHTAHUE
OEpEKHOTO OTHOIICHHSI K OKPY>KaroIIel mpupoaHOi cpene. B mporpamMMe mo GuOJIOTHH Takke
MoKa3aHbl BO3MOXKHOCTU yuyeOHoro mpeamera «buonorus» B peanuzanuu TpedoBanuit ®I'OC
COO k mIaHUPYEMbIM JIMYHOCTHBIM, METAINIPEIMETHBIM U MPEIMETHBIM pe3yibTaTaM OOyueHus
1 B GOPMUPOBAHUN OCHOBHBIX BUJOB Y4eOHO-TI03HABATEIHLHON JIEATEIHHOCTH 00yJaIOIIUXCSI TIO
OCBOCHHUIO COJIEp’)KaHMUsI OMOJOTMYECKOTO0 O00pa3oBaHWs HAa YPOBHE CPEIHEro OOIIero
o0Opa3oBaHusl.

VY4eOunbiii npeamer «buonorus» Ha ypoBHE cpefHero o0mero oOpa3oBaHHUs 3aBeplIacT
Omosorudeckoe o0pa3oBaHKe B IIKOJE U OPUEHTHPOBAH HA PACIIUPEHUE U YroyOJIeHHe 3HaHUN
00y4aromuxcs 0 )KUBOM MPHUPOJIe, OCHOBAX MOJIEKYJISIPHOM U KJIETOYHOU OMOJIOTHH, SMOPHOSIOTUN
U OHONOTUU pPAa3BUTHUS, TEHETHKH, CEJICKIIMH, OWOTEXHOJOTHH, HBOJIOIMOHHOTO YYEHUS U
9KOJIOTHH.

Nzyuenne yue6HOTO mpenmera «bruonorusy Ha yrirybJIeHHOM ypOBHE OPHEHTUPOBAHO Ha
MOATOTOBKY OOYYaroIIMXCSl K IOCJEIyIONIEMY IOJIy4eHHI0 OMOJIOrMYecKoro oOpa3oBaHHUS B
By3aX U OpraHU3alUsAX CpelHero npodeccuoHanibHOro oopazoBanus. OCHOBY €ro cojepiKaHus
COCTABJISIET CHCTeMa OMOJIOTMYECKUX 3HAHWM, TMOJYYEHHBIX NPH W3YYEHUU OOYYAOIIMMUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKHX pa3esoB OHOJIOTMHM Ha YPOBHE OCHOBHOTO OOILEro
oOpa3zoBanus, B 10—11 kinaccax 3Tu 3HaHUS MOTYy4aroT pa3BuTue. Tak, paciivpeHsl U yriryOaeHbl
OMOJIOTMYECKHE 3HAHUS O PACTEHUSX, JKUBOTHBIX, Ipubax, OaKkTepusix, OpraHu3Me 4YeloBeKa,
Oo0IIMX 3aKOHOMEPHOCTSX JKHU3HM, [OMOJHHUTEIbHO BKJIIOYEHBI OMOJIOTMYECKHE CBEIECHUS
MPUKIATHOTO W TOUCKOBOTO XapakTepa, KOTOPhIE MOXHO HCIIOJIb30BaTh KaK OPUEHTHPHI s
nocieayroero Bpioopa npodeccun. BosmoxkHa Takke MHTErpanus OMOJIOTMUECKUX 3HAHUM ¢



COOTBETCTBYIOIIMMH 3HAHUAMH, TOJTYYESHHBIMU O0YUYaIOIIMMUCS NPU U3YYEHUH (PU3UKH, XUMHH,
reorpaduy 1 MaTEMaTHUKH.

CrtpykTypa mporpammbl Mo ydeOHOMY mpeamery "buonorus" oTpaxaeT CHCTEMHO-
YPOBHEBBIM M SBOJIOIMOHHBIM MOAXOMAbI K H3ydeHHto Ouonoruu. CoriacHO UM, HM3y4aroTcs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTE€PHBIE JJIS )KMBBIX CHUCTEM Pa3HOIO YPOBHS OpPraHU3ALNH,
SBOJIONUA OPTaHUYECKOTO MHUpa Ha 3emiie, COXpaHEHHs OWOJIOTHYECKOTO pa3zHOOOpa3us
wiaHeTsl. Tak, B 10 Kiacce W3ydarOTCs OCHOBBI MOJIEKYJIIPHOM M KIJIETOYHOH OHOJIOrHH,
SMOPHUOJIOTUN U OUOJIOTUU PAa3BUTHUS, TEHETHUKU U CEJeKIUU, OMOTEXHOJOTUU U CUHTETHYECKON
OMOJIOTUH, aKTYyaTU3UPYIOTCS 3HAHUS OOyYaroIUXcs MO OOTaHUKE, 300JIOTUH, AHATOMHH,
¢dbusmonornu yenoBeka. B 11 kiacce m3ydaroTcs 3BOJIOIMOHHOE YUYE€HHUE, OCHOBBI 3KOJIOTHH U
ydeHue o buocdepe.

VY4eOubiii npeamer «buonorus» mnpusBaH o0ecneYUTh OCBOCHHE OO0yYarolIMMHUCS
OMOJIOTMYECKUX TEOpUH M 3aKOHOB, HJEH, NPUHIMIIOB W MPaBUJ, JEKALIMX B OCHOBE
COBPEMEHHOM €CTEeCTBEHHO-HAay4YHOH KapTUHbI MHpa, 3HAHUH O CTPOEHUH, MHOro00pazuu u
0COOEHHOCTSIX KIIETKH, OpraHu3Ma, IOMyJAlNH, OHOLeH03a, SKOCHCTEMBI, O BBIAAIOIIUXCS
HAyYHBIX JOCTH)KCHMSX, COBPEMEHHBIX HCCIIEJOBAHMUSIX B OHOJOTMH, MPUKIAIHBIX acleKTax
OuoJIOrnYecKux 3HaHUM. [ pa3BUTHS W MOJEpKaHUS MHTepeca oO0ydaromuxcs K OMOIoruu
Hapsily CO 3HAYUTENIbHBIM 00bEMOM TEOPETUUECKOT0 MaTepuasa B COJAEP>KaHUU MPOTrPaMMBbI 110
OMOJIOTUU TMPEAYCMOTPEHO 3HAKOMCTBO C MCTOpUEH CTAHOBIEHHMS MU PA3BUTHUSA TOW WIM HMHOU
oOyacTu OMOJIOrHM, BKJIAJIOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B PEIICHUE Ba)KHEHIINX
OMOJIOTMYECKUX U HKOJIOTHUECKUX MTPOOIIEM.

Henp u3yuenus yuyebHoro npeamera «buonorus» Ha yriiyO0J€HHOM YpPOBHE — OBJIAJICHHE
00yYaromyUMHUCS 3HAHUSAMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3alMM KHUBBIX CUCTEM
Pa3HOTO paHra u NpuoOpEeTeHne YMEHUM UCII0JIb30BaTh ATH 3HaHUSA B (POPMUPOBAHUU MHTEpECa
K onpeaenéHHoN o0nacTu mMpoQecCHOHANBHON NEATEIbHOCTH, CBA3aHHON ¢ OMONOTHEH, WU K
BbIOOpPY YUEOHOr0 3aBe/IeHUs ISl IPOAOJIKEHUST OMOJI0rH4ecKoro o0pa3oBaHusl.

JlocTikeHue Leinu U3ydeHus: yuyeOHoro npeamera «buosorusy Ha yriayOnéHHOM ypoBHE
o0ecrnieunBaeTcs peleHrueM CIEeAYOINX 3a/1ay:

OCBOCHME OOYyYaloIIMMHUCS  CHUCTEMbl OHOJIOTMYECKUX 3HAHUH: 00  OCHOBHBIX
OMOJIOTMYECKUX TEOPHsX, KOHIEMIMSIX, TMIoTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSX U MpaBuiax,
COCTaBISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYyYHYH0 KAPTUHY MHpa; O CTPOCHHHU,
MHOTO00pa3uu U OCOOEHHOCTSIX OMOJIOTMUECKUX CUCTEM (KJIETKA, OPTaHu3M, MOMYJISIHS, BHI,
ouoreoreHo3, Ouocdepa); O BBIIAIOMIMXCSA OTKPBITUSX U COBPEMEHHBIX HCCIEIOBAHUSAX B
OHoJIOruY;

O3HAKOMJIGHHE  OOydYaromMxcsi €  METOAaMHM  TO3HAHHUS  JKUBOW  MPHUPOABIL:
UCCIIEIOBATEIILCKUMH METO/IaMU OMOJIOTHYECKUX HAyK (MOJIEKYJISIPHOH M KJIETOYHOW OMOJIOTHH,
AMOPHUONIOTUN U OUOJIOTUH PAa3BUTHUS, TEHETHUKU U CEJEKIIMU, OMOTEXHOJIOTUU ¥ CUHTETHYECKON
OMOJIOrMM, TaJCOHTOJOIMM, 3KOJOTMH); METOJAaMH  CaMOCTOSITEJIBHOTO  MPOBEIEHUS
OMOJIOTMYECKHX HCCIENOBaHUi B JabopaTopuu U B Tmpuponae (HaOmOaeHHE, H3MEpPEHUE,
9KCIIEPUMEHT, MOJIETIUPOBAHUE);

OBJIaJIcHHE OOYYaIOIUMUCS yYMEHHUSMH: CaMOCTOSITENIbHO HAaXOAWUTh, aHAIM3UPOBATH U
UCTIONIb30BaTh OMOJIOTUYECKYIO HH(OPMAIIHIO; TIOIH30BATHCS OMOJIOTUYECKON TEPMUHOJIOTHEN U
CUMBOJIMKOH; YCTaHABIMBATH CBSA3b MEXKAY Pa3BUTHEM OUOJIOTUU U COLIMATbHO-9KOHOMUYECKUMU
U DKOJIOTMYECKUMHU NMpoOJIeMaMH Y€JI0BEUECTBA; OLEHUBATh MOCIEACTBUS CBOEH AEATEIbHOCTU
[0 OTHOIIEHUIO K OKpY)Kalollleld MNPUPOAHON cpele, COOCTBEHHOMY 3JI0POBBIO H 370POBBIO
OKpY’KaIOIIMX JIIOJeH; OOOCHOBBIBATH W COOJIIOJATh MEphl MPOPHIAKTHKH HH()EKIIMOHHBIX
3a00yieBaHUM, TMpaBWiIa TOBEJIEHUS B MpHpoOJAe M olecredeHus Oe30MacHOCTH COOCTBEHHOM
AKU3HEIESITEIIbHOCTU B 4YpE3BbIYAMHBIX CHUTyalUsIX MPUPOJHOIO U TEXHOTEHHOI'O XapakTepa;
XapaKTepU30BaTh COBPEMEHHbBIE HAyYHbIE OTKPHITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y 00YYarOIIUXCsl WHTEIUIEKTYyallbHBIX M TBOPYECKHUX CIIOCOOHOCTEW B IpoIecce
3HAKOMCTBA C BBIJAIOUIMMUCS OTKPBITHSIMH M COBPEMEHHBIMHU MCCIEAOBAHUSMU B OHUOJIOTHH,



pelaemMbpIMi €10 Mpo0JieMaMH, METOJIOJIOTHEeH OHWOJIOTMYECKOTr0 HMCCIEA0BaHMs, MPOBEACHHS
9KCIIEPUMEHTAJIbHBIX HCCIEOBAaHUM, pelmeHUs] OMOJOTMYEeCKHX 3aJad, MOJEITUPOBaHUS
OMOJIOTNYECKUX 0OBEKTOB U MPOIIECCOB;

BOCIHUTAHNE Y 00YyYaromMXCsl LIEHHOCTHOTO OTHOUIEHMs K JKUBOM MPHUPOJAE B LEJIOM U K
OTJENbHBIM €€ O0O0beKTaM M SBJICHUAM; (POPMHUPOBAHUE HKOJOTHYECKOH, TE€HEeTHYECKOU
IrPaMOTHOCTH, OOIIEeW KyJbTYphl MOBEACHUS B MPUPOJE; MHTETpAllMM €CTECTBEHHO-HAyUYHBIX
3HAHUI;

nprodpereHne 00yJaroUMUC KOMIIETEHTHOCTH B PallMOHAIbLHOM MPUPOONOIb30BaHUH
(cobmofeHne TpaBWJI TOBENEHHs B MPHPOJE, OXpaHbl BHUJIOB, SKOCHCTEM, Ouochepsl),
COXPAHEHUU COOCTBEHHOI'O 37I0POBbSI U 3J0POBBSl OKPYKAIOLIUX JIOAEH (CcoOMto/IeHusT Mep
npoHUIaKTUKHU 3a00eBaHNM, oOecrieueHre 0€30MacCHOCTH KU3HEAEATEIbHOCTH B UpEe3BbIYAHBIX
CUTYalUsAX IPUPOJTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BaHUS OMOJIOTHYECKUX
3HAHUU U YMECHUU B [IOBCEIHEBHOM JKU3HU;

CO3/IaHHE YCJOBMM JJIi OCO3HAHHOrO BbIOOpa OOYyYaIOUUMUCS WHIUBUAYaTbHON
00pa3oBaTeNIbHOW  TPACKTOPHM, CIIOCOOCTBYIOIIEH MOCIEayomeMy MNpodeccCuoHaTbHOMY
CaMOONPEIETICHUI0, B COOTBETCTBUU C HHJMBUIYaJbHBIMM HHTEpECAaMH U MOTPEOHOCTAMU
peruoHa.

OOmiee yuciO YacoB, OTBEACHHBIX HAa HM3ydyeHUE OHOJOTMU Ha YriayOJIeHHOM YpOBHE
cpenHero obmero oopasosanusi, coctaBusieT 204 yaca: B 10 xnacce — 102 gaca (3 yaca B HeJIeNn0),
B 11 xmacce — 102 gaca (3 gaca B Henemio).

OT100p opraHu3alMOHHBIX (HOPM, METOZOB U CPEICTB 00yUEHHsI OMOJIOTUHU OCYILECTBIIAETCS
¢ yuétoMm crienu(uKu ero Coaep KaHus M HAIMpPaBICHHOCTH Ha MPOJOHKEHHE OMOJIOrMYecKOro
00pa30BaHMs B OpPraHU3aLUAX CPETHEro MPO(PECCHOHATBLHOIO U BBICILIEI0 00pa30BaHMU.

OO0s13aTeNIbHBIM YCIOBUEM IPU OO0y4eHMM OMOJOTMU HAa YIiayOJIEHHOM YPOBHE SBIISETCS
IpoBe/ieHUe JIabOpaTOpPHBIX M MpakTHYeckux pabor. Taxke yudacThe o0OydaroUMxcsi B
BBITNIOJIHEHUH MPOEKTHBIX U y4eOHO-HCCIIeI0BATENIbCKUX PaboT, TeMaTHKa KOTOPBIX ONpeesieTcs
YUUTEJIEM Ha OCHOBE UMEIOINXCSI MAaTEPUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX IIPUPOIHBIX
YCJIOBUU.

COJAEPKXAHUE OBYYEHUSA

10 KJIACC

ConepkaHnwie  MPOTPaMMBbI,  BBIICIICEHHOE  KYPCUBOM, HE BXOJUT B  TPOBEPKY
rocyaapcTBeHHoU utorooi arrectauuu (I'MA).

Tema 1. buojsiorust Kak HayKa

CoBpemenHast Ouonorusi — KOMIUIEKCHas Hayka. Kparkas uctopus pa3BUTHS OMOJIOTHH.
buonornueckne Hayku W u3ydaemble MU TpoOiembl. DyHAaMEHTAIbHBIC, MPUKIAIHBIC U
MOMCKOBBIE HAYYHBIE UCCIIEJIOBAHUS B OMOJIOTHH.

3HadyeHne OMOJIOTMM B (POPMUPOBAHWU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBsa3annbie ¢ 6ronorueil. 3HaueHue OUOIOTUH B MIPAKTUIECKON AeITETbHOCTH
YEJIOBEKA: MEJIUIIMHE, CEJTbCKOM X035CTBE, TPOMBIIILICHHOCTH, OXPaHEe MPUPOIBL.

JdemoncTpanuu

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. apsun, Y. I'apsei, I'.
Mengens, B. U. Bepnanckwit, . 1. [1aBnos, 1. 1. Meunukos, H. 1. Basunos, H. B. Tumodees-
Pecosckuit, [Ix. Yorcon, @. Kpuk, /1. K. benses.

Tabmuiel u cxembl: «CBsi3b OMOJIOTUU C APYTUMHU HayKamuy, «Crucrema OMOJIOTHYECKHX
HayK».

Tema 2. 7KuBble cucTeMbl H X H3Y4YCHHE

JKuBbie cucteMbl Kak mpeaMeT u3yueHus oronaorunu. CBOWCTBA KUBBIX CUCTEM: €TUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CJIOXKHOCTh M YHOPSAIOYEHHOCTH



CTPYKTYpbl,  OTKPBITOCTb, = CaMOOpPraHW3alus, CaMOBOCIPOM3BEIEHHUE, Pa3ApaXUMOCTh,
W3MEHUYUBOCTb, POCT U pPa3BUTHE.

YPOBHM OpraHm3alliyd JKUBBIX CHCTEM: MOJIEKYJISIDHBIM, KJIETOYHBIN, TKaHEBBIM,
OpraHU3MEHHBIM, MOMYJIALIMOHHO-BUOBOM, 9KOCHCTEMHBIN (OnoreoneHOTUYECKUI),
6uochepnsiii. IIporeccsl, Mpoucxoasue B KUBBIX cucTteMax. OCHOBHbBIE NMPHU3HAKU KUBOTO.
Kuznp kak ¢opma cymecTBoBaHus MaTepuu. Hayku, n3ydaromniye >KuBble CUCTEMbI Ha Pa3HbIX
YPOBHSIX OpraHU3aluu.

N3yuenne xuBbIX cucteM. Metoasl Omosormueckoil Hayku. HaOmronenuwe, m3aMepeHue,
OKCIIEPUMEHT, CHCTEMaTu3alus, MeTaaHanu3. [loHsaTue o 3aBUCMMONW UM HE3aBUCUMOU
nepeMeHHol. IInanupoBanme skcnepumenta. IlocranoBka w mnposepka rumore3. Hynesas
runotesa. [loHsTre BBIOOPKH U €€ J0CTOBEepHOCTh. Pa3dpoc B Ononornueckux AaHHbIX. OneHka
JIOCTOBEPHOCTH MOJIyYEHHBIX pe3yibTaToB. [IpHUMHBI HCKa)KEHUS Pe3yNbTaTOB SKCIIEPUMEHTA.
[loHsATHE CTATUCTUUECKOTO TECTA.

JdemoHcTpanuu

Tabmuupl u cxembl: «OCHOBHBIE TNPU3HAKU JKU3HW», «DBHOJOTMYECKHE CHUCTEMBD»,
«CBoiicTBa KUBOW MaTepum», « YpOBHU OpraHU3alliu KUBOI NMpUpoab», «CTpoeHne KUBOTHON
KJIETKN», « TKaHM )KMBOTHBIX», «CHUCTEMBI OPraHOB YEJIOBEYECKOT0 OpraHu3May, «buoreoneHos»,
«buochepay, «MeToapl U3ydeHUs KUBON TIPUPOIBD».

Ob6opynoBanue: 1aboparopHoe 000pyI0BaHKE AJIS IPOBEACHHS HAOIIOACHUH, U3MEPEHUH,
9KCIIEPUMEHTOB.

IIpakTnyeckas padora «lVcrosb30BaHHE pa3IMYHBIX METOJNOB IPU M3YYEHHH >KHUBBIX
CUCTEM.

Tema 3. brnosorus KjieTku

Kinerka — cTpykTypHO-(QyHKIMOHANIBbHAS €AMHULIA KUBOro. VcTopus OTKPBITHS KJIETKH.
Pa6otsl P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OcHOBHBbIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpHUH.

MeTtoabl MOJEKYJISPHOM M KJIETOYHOM OHMOJIOTMU: MHUKPOCKOMHMS, Xpomarorpadus,
anekTpodope3, METOJ  MEUEHbIX aroMoB, auddepeHumaibHoe UEeHTPUyrupoBaHue,
KyJIbTUBUPOBAHUE KIIETOK. M3yuenue ukrcuposannvix Kiemox. DIEKTPOHHAS MUKPOCKOIHSL.
Konghoxanvnaa muxpockonus. Bumanvnoe (npusicusnennoe) uzyuenue Kiemox.

JdemoncTpanuu

[optpetsi: P. I'yk, A. JleBenryk, T. llIsann, M. Illneiinen, P. Bupxos, K. M. bap.

Tabmuuel 1 cxembl: «CBETOBOM MHKPOCKOM», «DIEKTPOHHBIN MHUKpOcKom», «lcropus
Pa3BUTHS METOJI0B MUKPOCKOITUN.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpENapaThl PAaCTUTEIbHBIX, )KUBOTHBIX H
OakTepuaTbHBIX KIETOK.

IIpakTnueckas padora «l3yuyeHue MeTOJOB KJIETOYHOM Ouosioruu (xpomarorpadus,
anekTpodopes, nuddepennuansHoe neHTpudyrupoanue, [TLP)».

Tema 4. XuMu4eckasi Opranu3anms KJIeTKu

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKPO- ¥ YIbTPaMHUKPOJIEMEHTHI. Boaa u €€ ponb
KaKk pacTBOPUTENS, peareHTa, Y4YacTHE€ B CTPYKTYPHUPOBAaHUHM KIETKH, TEIUIOPETYJIALHNN.
MuHnepasibHbIE BEIIECTBA KIETKH, UX OMOJIOrHYecKasi poiib. Poiib KaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BelecTBa KIETKU. buomorndyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykrypbl OenkoBoil Moiekynbl. [lepBuunast cTpykrypa Oenika, HmenTHIHAs
CBs3b. BTopuuHas, TpeTuyHas, 4yeTBepTUYHAs CTPYKTyphl. JleHartypauus. CBoiicTBa O€IKOB.
Knaccudukanus 6enkoB. buonornueckue GpyHKIMN 0€KOB. [Ipuonsi.

VYraeBoasl. MoHOCaxapuabl, AUcCaXapy/ibl, OJIMTOcaxapusl U nmonucaxapuipl. O0Imui rmiaxn
CTpOCHUS M (PU3UKO-XUMHUUECKHE CBOMCTBA yIiIeBOAOB. bronornyeckue GyHKIMH yTIeBOIOB.

Jlunuaer. I'uppoduasHO-TUAPOPOOHBIC CBOICTBA. Knaccudukanust  unumos.
Tpurnuuepunsl, GochomunuIbl, BOCKH, cTepousl. bruonorndeckue ¢pynkunu aumuaos. O0mme



CBOMCTBAa OHMONOTHYECKMX MeMOpaH — TEKy4ecTh, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJTyIPOHUIIAEMOCTb.

Hyxneunossie kucnotel. JIHK n PHK. Ctpoenune HykienHoBbIX KuciaoT. HykneoTuasl.
[punuun xkomruiementapHoctu. [IpaBuno Yapradda. Crpykrypa JAHK — nBoiinas crnmpainsb.
Mecrtonaxoxaenue u 6nonorndeckue ¢pynkimu JJHK. Buast PHK. ®@ynkuun PHK B knetke.

Crpoenne monekyinsl AT®. Makposprudeckue cBa3u B moiiekysne AT®. buosmornueckue
¢ynkuun  AT®. BoccTaHOBIGHHBIE IEPEHOCUMKH, HUX (QYHKIMH B KJeTke. /[pyeue
HYK1eo3uompugocgamuol (HT D). CexBenupoBanue  JHK.  Memoow  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykTypHast Ouosorusi: OMOXMMHUYECKHEe W OHOPU3NYECKUE HMCCIEIOBAHUS COCTaBa U
IPOCTPAHCTBEHHON CTPYKTYphl Ouomoisiekyn. Mooderuposanue cmpykmypol u Qyukyui
Ouomonexyn u ux komniekcos. Komnvromepuwiti ouzaiin u opeanuieckuii cunmes OUOMONIEKYI U
UX HenpupoOOHbIX AHATL0208.

JdemoHcTpauuu

[optpetsi: JI. [lonunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®panxnun, ®. Canrep, C.
[Ipy3unep.

Juarpammbl:  «PacnpeneneHne XUMHYECKHX JJIEMEHTOB B  HEXKHMBOHW IIPUPOIE»,
«PacnpeneneHre XUMUYECKUX 3JIEMEHTOB B )KUBOU MTPUPOJIEH.

Tabmuuel u cxemsl: «Ilepuoanyeckass Tabnuua XUMUYECKUX >JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABD», «BelmiectBa B cocTraBe OpraHu3mMoBy», «CTpoeHHE MOJIEKYJbl OelKay,
«CTpyKTYpbl O€enKOBOW MOJEKyIb», «CTpoeHHEe MOJEKYJ yrieBoAoB», «CTpoeHHue MOJIEKyIl
munuoBy, «HykinenHoBsie Kuciote», «CtpoerHue mosekyisl ATOy.

Ob6opynoBaHue: XMMUYECKas [ocy1a 1 000py10BaHHE.

JlabopaTropnasi padora «OOHapykeHHE OEIKOB C TOMOIIBIO KAYECTBEHHBIX PEAKIIHiN».

JlabopaTopHas paGora «VccienoBanne HyKJIEMHOBBIX KUCIIOT, BBIJIEICHHBIX U3 KIETOK
Pa3IUYHBIX OPraHU3MOBY.

Tema 5. Ctpoenune u pyHKINH KIETKH

Tunsl KIETOK: dyKapuoTHYecKass M Ipokapuotnuyeckas. CTpyKTypHO-(QYHKIMOHAJIbHBIE
00pa3oBaHMsI KIETKH.

CrpoeHue mnpokapuoTHUeCcKor KJeTku. KierouHnas crTeHka OakTepuii u  apxew.
OcoOeHHOCTH CTPOEHUs TeTepoTpo(PHOI U aBTOTPO(HON MPOKAPUOTHUYECKUX KIETOK. MecTo u
POJTb IPOKAPUOT B OMOIIEHO3aX.

Crpoenue n (pyHKIIMOHHUPOBAHUE SYKApHOTHUECKOM kieTku. IlmazmaTnueckas memOpaHa
(mna3manemma). CrTpykTypa miazMaTHdeckod MemOpaHbl. TpaHCHOPT BELIECTB uepe3
IUIa3MaTHYECKyl0 MeMOpaHy: maccuBHBIM (muddys3us, obneru€HHas auddQysus), aKTHUBHBINA
(mepBUYHBIA M BTOPUYHBIA akTUBHBIA TpaHcnopT). Ilomynponunaemocts MeMOpanbl. Pabota
HaTPHI-KaJIMeBOro Hacoca. DHAOLUTO3: MUHOLUTO3, parounuto3. Dk3ouuto3. Kinetoynas cTeHka.
CrpykTypa v PyHKIIUU KJIETOYHON CTEHKH pAaCTEHUM, TpUOOB.

Hunromnazma. Lurozons. Llurockener. JlBmkeHune nuromiasMmbl. OpraHouzbl KIETKH.
OnHOMeMOpaHHBIE OpraHOWAbI KJIeTKH: »HjpomIazmMarndeckas cetb (DIIC), anmapar [Nonbmxw,
JU30COMBI, UX CTpOeHHME U (QyHKUMHU. B3anMMOCBS3b OJHOMEMOpaHHBIX OPTaHOMJOB KIIETKH.
CrpoeHne TpaHYJSIPHOTO peTHKyinyma. Mexanusm nanpasnenus 6enxkoé ¢ OIIC. CuHTe3
pactBopuMbIXx  OenkoB. CuHTe3  KiIeTOYHbIX  MeMOpaH. [I'mankuit  (arpanHyJisipHbIil)
sHIOIIIa3MaTHYeCKuil peTukyiyMm. CekperopHas (yHkius anmapata ['onbmxu. Moougpukayus
benxos 6 annapame I onvocu. Copmuposka 6enkog ¢ annapame I o1v0scu. TpaHCTIOPT BEIIECTB
B KjeTke. Bakyonu pacturenbHbIX KieTok. Kiterounslii cok. Typrop.

[TomyaBTOHOMHBIE OpraHOUABl KJIETKU: MUTOXOHAPHUM, IUIACTUABL. [Ipoucxooicoenue
mumoxonopuit u naacmud. Cumbdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
(GyHKUMH MUTOXOHApMM W 1wiacTul. IlepBUuYHBIE, BTOPUYHBIE M CIOXHBIE IUIACTHU[IbI
(DOTOCHHTE3UPYIOMIUX JYKApHOT. XJIOPOILUIACTBL, XPOMOIUIACTHI, JIEWKOIUIACTBI ~ BBICIINX
pacTeHuil.



HememOpannsle opranouas! kieTkn CtpoeHne M (QyHKIMA HEMEMOpaHHBIX OPraHOMI0B
KiIeTku. PubGocomel.  [lpomesicymounvie  unamenmol. MuKpopUIaMeHTBL. AKmMuHo8ble
MuKpoghunamenmol. MBbIILIEUHbIE KICTKU. AKMUHOBble KOMNOHEHMbL HEMbIUEUHbIX KAEmOK.
MuxkpotpyOouku. Knetounsii mnentp. CTpoeHHEe U JBUKEHUE JKIYTUKOB M PECHHYEK.
MuxkpoTtpyOouku nutorasmsl. Llentpuons. berku, accoyuupogannvle ¢ MUKpoguiamenmamu u
mukpompyboukamu. Momopmwie 6enxu.

SAnpo. Obonouka Aapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHUE M (PYHKIUH.
SAnepHsbiii 6enkoBbIil MaTpukc. IIpocTpaHCTBEHHOE PAcHOIOKEHHE XPOMOCOM B HMHTEp(a3zHOM
aape. dyxpomamun u eemepoxpomamun. benku XpoMaTHHAa — THCTOHBI. /Junamuxa s0epHoll
060n104KU 8 Mumose. foepHulii mpancnopm.

Knerounsle  BkmoueHus.  CpaBHUTENbHAs  XapakTEPUCTHKA  KJIETOK  DYKapuoT
(pacTuTenbHOM, KUBOTHOM, TPUOHOI).

JdemoncTpauuu

[optpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmuupel u cxembl: «CTpoeHHE SYKAPHOTHUECKOM KIeTkn», «CTpoeHHe >KUBOTHOMH
KIeTKn», «CTpOCHHE PaCTUTEIBHON KIETKN», «CTpoeHHEe MUTOXOHIpHUI, «Sapoy», «CTpoeHune
IIPOKAPUOTUYECKOUN KIIETKH».

O6opynoBaHHe: CBETOBOM MHUKPOCKOIN, MHMKpPOIpENnapaTbl PacTUTEIbHBIX, >XMBOTHBIX
KJIETOK, MUKPOIIpenapaThbl 0aKTepUalIbHBIX KJIETOK.

JlabopaTropnasi padora «/3yueHne cTpoeHHS KIETOK PA3TUIHBIX OPTAHHU3MOBY.

IIpakTnyeckas padora «/I3yueHue CBOWCTB KIETOUHOH MEMOPaHbD».

Jlaboparopnasi pa6ora «liccienoBanne Mmiaa3Moiau3a W JICIUIa3MOJIM3a B PACTUTEIBHBIX
KIIETKaX».

IIpakTuyeckas padora «/3yueHne NBUKEHUS IATOIUIA3MBI B PACTUTENIBHBIX KIETKAX.

Tema 6. O0MeH BelecTB M MPEeBpPALCHHE JHEPTHH B KJIeTKe

AccuMWISILIMSL U TUCCUMMIISILIMSL — JBE CTOPOHBI MeTabonu3Ma. Turbl oOMeHa BEIIECTB:
aBTOTPOGHBIN U TeTepoTpoHBINA. YyacTue KHcIopoa B OOMEHHBIX MpoLeccax. DHEPreTHIecKoe
oOecnieueHue kieTku: npeppaiieHue AT® B oOMeHHBIX nporieccax. PepMeHTaTUBHBINA XapaKTep
peakuuii kieToyHoro Metadonusma. GepMeHThl, UX CTPOEHUE, CBOMCTBA M MEXaHHU3M JEUCTBUSL.
Kodepmentsl. OTinuns pepMEeHTOB OT HEOPraHMYECKUX KaTaau3aToOpoB. benku-akTuBaToOphl U
OEIKU-UHTMOUTOPBI. 3aBHCHUMOCTh CKOPOCTH (DEPMEHTAaTHBHBIX pEaKUUil OT pa3In4HbIX
(haxTopoB.

IlepBuuHBI CHHTE3 OpPraHMYECKMX BEUIECTB B KieTke. PoTOCUHTE3. AHOKCUceHHbl U
oxcueenHvlll pomocunmesz 'y oakmepui. Ceemocoouparowue nueMeHmsl U HUSMEHNbl
peaxyuonHo2o yenmpa. Ponp xmopormnactoB B mporecce GotocunTeza. CBeToBas U TEMHOBAS
dazel. @omoovixanue, Cs, Cy u CAM-munvr pomocunmesa. IIpoxyKTUBHOCTE (DOTOCHHTE3A.
Brnusinue pa3nuyHbix pakTopoB Ha CKOPOCTh (OTOCUHTE3a. 3HAUeHHE (DOTOCHHTE3A.

Xemocunte3.  PaznooOpa3zue  OpraHM3MOB-XEMOCHUHTETHMKOB:  HUTPUDUIHMPYIOLIHE
OakTepuu, Kene300aKkTepuu, cepoOaKTepru, BOAOPOIHbIC OaKTepun. 3HaUYCHHE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl Opoxkenus. [IpoaykTsl OpokeHUS U MX MCIIOJIb30BaHHE
YeloBEeKOM. AHa’pOOHBIE MHUKPOOPTaHM3MBI KaK OOBEKThI OMOTEXHOJIOTHH U BO30YIUTENH
0ose3Hel.

AdpoOHBIE OpraHu3Mbl. JTambl 2HEpreTudeckoro obMeHa. I[loAroTOBUTENBHBIN ATarl.
['mukonus — 6ecKucIopoaHOE PaCUIEINIEHUE TIIIOKO3bI.

buonoruueckoe okuciaeHHe, WU KIETOYHOE JAbIxaHue. Poinb MUTOXOHIpHIA B IMpoleccax
Oouosornvyeckoro okucieHus. lluknmueckue peakunu. OkucauTenbHOE (GochOpHUINpOBAHHE.
Onepeuss membpannoeo epaouenma npomonos. Cunmes ATD: paboma npomounou ATD-
cunmasei. llpenMymiectBa a’poOHOTO IMyTH OOMEHa BEIIECTB TIEpell aHadPOOHBIM.
D¢ HEeKTUBHOCTH IHEPTETUIECKOTO OOMEHa.

JdemMoHcTpanuu



oprpersr: k. puctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Ourensrapar, 11.
Murtuenn, I'. A. 3aBap3uH.

Tabmuupel 1 cxembl: «POTOCHHTE3Y», «IDHEpreTHYeckuii odmen», «buocuHTe3 Oenkay,
«Ctpoenne GpepmMeHTay, «XEMOCUHTESY.

Ob6opynoBaHue: CBETOBOM MUKPOCKOII, 000PYIOBaHUE JIJIsl IPUTOTOBJICHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTopHas padora «/3ydyeHne KaTaIuTHIEeCKOM aKTUBHOCTH (DEpMEHTOB (Ha IpUMepe
aMuUJIa3bl WM KaTajaasbl)».

JlaGopaTtopnas paGora «l3yueHne (¢epMEHTATUBHOIO pAaCUICIICHUS MNEepOKCHIA
BOJIOPOJIa B PACTUTENbHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopHas pa6ora «CpaBHeHHUE MPOLECCOB (POTOCUHTE3A U XEMOCHHTE3a).

JlaboparopHnasi pabora «CpaBHEHHE TIPOILIECCOB OPOKEHUS U JBIXAHUSD.

Tema 7. HacnencrBenHass nHGOPMAaLKs U pealu3anus eé B KiIeTKe

Peakuuu marpuuHoro cunrtesa. [IpuHIMI KOMIUIEMEHTApPHOCTH B pEaKLUsAX MaTPUYHOIO
cuHTe3a. Peanmsanusi HacneacTBeHHONM uHpopMmanuu. ['eHeTHYeckuil KoJ, ero CBOMCTBA.
Tpanckpunuus — matpuusbil cuaTe3 PHK. [IpuHIUMIBI TpaHCKpUNIMKM: KOMIUIEMEHTAPHOCT,
AHTUNAPAJUIEIBHOCTh, aCUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 syxapuomuueckoii
xknemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ stanbl. Yuactue TpancnoptHelx PHK B Guocunrese 6enka. YcnoBus
6uocunTe3a 6enka. Konuposanue aMmuHokuciot. Poibs pubocom B Onocunrese Oenka.

Cospemennvie npeocmagnenusi o cmpoenuu 2enos. OpraHuzaiys reHoMa y MmpoKapHoT U
9yKapuoT. Perysiius akTHBHOCTH T'€HOB y IpokapuoT. ['unoresa onepona (P. XKakoo, XK. Mano).
Monexynapnvle mexanusmvl 3Kchpeccuu 2eHos y sykapuom. Ponv xpomamuna e pezynayuu
pabomsi 2enos. Perymnsius 0OMeHHbIX MpolieccoB B kKieTke. Kierounslii romeocTas.

Bupycel — HeksleTouHble (OPMBI )KU3HU U oOsMratHele napasutel. CTpoeHHe MPOCThIX U
CJIIOKHBIX BHPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kuszneummnviti yuxn JIHK-cooepocawjux
supycos, PHK-cooeporcawux supycos, baxmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

Bupychblie 3a001eBaHus yenoBeka, )kuBoTHbIX, pacteHuit. CITNJ], COVID-19, counanbHble
Y MEJUITUHCKHE MTPOOIIEMBI.

Buoungpopmamuxa: unmeepayus u ananuz 6onvuux maccugog («bigdata») cmpyxmypHuix
ouonocuueckux oannvix. Hanomexunonoauu 6 buonozuu u meouyune. Ilpoepammupyemoie pynxyuu
benkos. Cnocobvl 00cmasKu 1eKapcms.

JdemoHcTpauuu

[Hoptpetsr: H. K. Konbuos, J[. Y. IBanoBCKui.

Tabmumer u cxembl:  «buocumHTe3 Oenmka», «l'eHeTmdeckwii Kkom», «Bupycem,
«baxtepuodarm».

IpakTnyeckas padora «Co3znaHue MOAEIN BUPYCaA».

Tema 8. ’Ku3zHeHHBIH UK KJIETKH

Kierounsnii mukin, ero mepuoiasl u peryisnus. Martepdaza m muro3. OcoOEHHOCTH
IpolieccoB, MpoTekaromux B untepdase. [loaroroska kinerku k aeneHuto. IIpecunrernuyeckuit
(MOCTMUTOTUYECKUI), CUHTETUYECKHH M MOCTCUHTETHYECKUN (IPEMUTOTHUECKUN) MNEPHOIbI
uHTEpdasbl.

Marpuunsiii  cunte3  JHK -  pemmukanmsa.  Ilpunanuner  perumkanun — JHK:
KOMIUIEMEHTApHOCTb,  ITOJIyKOHCEPBATUBHBIA  CHHTE3, aAHTUIAPALUIEIbHOCTb. MexaHU3M
permukanuu JJHK. Xpomocomel. Ctpoenue xpomocom. TeroMepsl 1 TeoMepasa. XpOMOCOMHBIHI
Ha0Op KJIETKU — KapuoTun. JIMIUIOMAHBIM M ramioufHblii Habopbl XpoMocoM. ['omooruuHbe
XpOMOCOMBI. I10110BBIE XPOMOCOMBI.

Jenenne kietkn — mMuro3. CTaguum MUTO3a U NPOUCXOIALIME B HUX IIPOLECCHL. THIIBI
muto3a. Kapuokunes u nurokunes. buonoruueckoe 3HaueHre MUTO3a.



Perynsuuss MuTOTHYECKOro IMKiIa KieTku. [Iporpammupyemasi kieTouHas rubenp —
aromnTo3.

Knerounoe s1po, XpoMOCOMBI, (yHKLIMOHATbHAS T€HOMUKA. Mexanusmol nponugepayuu,
ougpepenyuposxu, cmapenus u eubeau kiemox. «L{ugpposasn knemrka» — buoungopmamuuecxkue
MoOenu YYHKYUOHUPOBAHUSL KIEMKU.

JdemoHcTpanuu

Tabmuupel u cxembl: «KU3HEHHBIM LUK KIETKW», «MHTO3», «CTpoeHHE XPOMOCOMY,
«Pemmukanms [JHK».

Ob6opynoBaHue: CBETOBOM MHKPOCKOI, MUKpOIpenaparsl: «MHTO3 B KIETKaX KOpeIIKa
TyKay.

JlabopaTopHas padora «/3ydeHne XpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlaGopaTopnas pabGora «HaOmoneHne MuTo3a B KIETKaX KOHUMKA KOpellka Jiyka (Ha
TOTOBBIX MHUKpOIpenapaTax)».

Tema 9. CTtpoenue u pyHKIIMH OPraHU3MOB

buonornueckoe  pazHooOpazue  opraHu3smMoB.  OJHOKJIETOYHBIE,  KOJOHUAJIBHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHHUS U KU3HEIACSATEIbHOCTH OJAHOKJIETOUHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOUYHbIE IPUOBI, OJJHOKJIETOUHBIE BOJIOPOCIH, Ipyrue npoTucTsl. KosoHuaabHbie
OpraHU3MBI.

B3anMocBs3b 9acTeil MHOIOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
OpranusMm Kak exuHoe neioe. I'omeocras.

Tkanu pacrenuil. Tumbel pacTUTENBHBIX TKaHEil: oOpa3oBareibHas, I[OKPOBHAs,
IpOBOJAINAs, OCHOBHAsA, MexaHHuueckas. OCOOEHHOCTH CTPOEHUs, QYHKLUUH U PaCHOIO0KECHUS
TKaHEN B OpraHax pacTECHUM.

TKaHU KUBOTHBIX U Y€JI0OBEKA. THUIBI dKUBOTHBIX TKAHEW: ANUTEINANIbHAS, COEIUHUTENbHAS,
MbllIe4YHast, HepBHas. OCOOEHHOCTH CTPOEHUs, PYHKIMI U pacloNokKeHHUs] TKaHEW B opraHax
YKUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble ¥ TeHepaTUBHBIE OpraHbl pacTeHUil. OpraHbl U CUCTEMbI OPraHOB
KUBOTHBIX U 4esioBeKa. DyHKIIMM OpraHoB U CUCTEM OPTaHOB.

Onopa tena opranusmos. Kapkac pactennii. CkeneTsl OJHOKJIETOYHBIX U MHOTOKJIETOUHBIX
KUBOTHBIX. HapyHbIll 1 BHYTpeHHUH ckeneT. CTpOEHHUE U TUIIBI COEIUHEHUS KOCTEH.

JIBmkeHHEe OpraHu3MoB. JIBMKEHHE OJHOKJIETOYHBIX OPTraHu3MOB: aMEOOMIHOE,
KTYTUKOBOE, DPECHHYHOE. J[BM)KEHHWE MHOIOKJIETOYHBIX PACTEHUH: TPOMM3MBl WU HACTHH.
JIBu>KeHre MHOTOKJIETOYHBIX )KUBOTHBIX M YeJIOBeKa: MbllleyHas cucrema. Pednekc. CkeneTHbie
MBIIIIBI U UX paboTa.

[Intanune opranusmos. I[loryomeHue BOJbI, YTIEKUCIOIO ra3a U MUHEPAIbHBIX BELIECTB
pacteHusiMU. [luTaHue >XKMBOTHBIX. BHYTpUIIONOCTHOE W BHYTPHUKJIETOYHOE MHIIEBapEeHUE.
[Iutanue MO3BOHOYHBIX XUBOTHBIX. OTHENbl MUIIEBApUTEIbHOrO TpakTta. [luieBapurenbHbie
xenesbl. [IumeBapurenbHas cucremMa 4eaoBeKa.

Jpixanue oprann3MoB. [Ipixanue pactenuil. J{pixanue ®uBOTHBIX. [{uddy3us razos yepes
MOBEPXHOCTh KIeTKU. KokHoe npixaHue. J[pixarenbHas mMOBEpXHOCTh. JKaGepHoe U NEroyHoe
IpIxaHue. JlpIxaHue MO3BOHOYHBIX >KMBOTHBIX U YEJIOBEKA. OBOJIOLMOHHOE YCIIO)KHEHUE
CTPOEHHUs JETKUX IMO3BOHOYHBIX JKMBOTHBIX. JlpIXxaTenbHash cuCTeMa uYeloBeKa. MexaHu3Mm
BEHTWISILIMU JIETKUX Y NTUL U MIIEKONUTaroIuX. Perynauus asixanus. J{pixaTenbHble 00bEMBI.

TpaHcnopT BelIeCTB y OpPraHU3MOB. TpaHCHOPTHBIE CUCTEMBbI pacTeHuil. Tpancmopt
BEILECTB y )KUBOTHBIX. KpoBeHOCHAas cucTema U e€ opransl. KpoBeHOCHas cucTema o3BOHOYHBIX
KHUBOTHBIX M dyenoBeka. Cepjle, KpOBEHOCHBbIE COCYIbl U KpoBb. Kpyru kpoBooOparieHwus.
OBOJIOLMOHHBIE YCIIO)KHEHUSI CTPOEHMSI KPOBEHOCHOM CHCTEMBI MO3BOHOYHBIX >KMBOTHBIX.
Pabota cepana u e€ perynsiusi.

Beiienenne y opranusmoB. Beinenenue y pacteHuid. BeineneHue 'y KMBOTHBIX.
CoxkpaturensHbie Bakyosau. Opransl BeiaeneHus. @uibTpaius, CeKpenus 1 00paTHOe BCaChlBaHNE



KaKk MEXaHM3Mbl pabOThl OpPraHoB BblAe/eHUs. CBS3b IOJOCTH Tela C KPOBEHOCHOW U
BBIIETIUTENILHON crucTemMamu. BbijeneHne y NO3BOHOYHBIX JKMBOTHBIX M 4YenoBeka. llouku.
Crpoenue u pyHKUnOHHpOBaHHE HeppoHa. OOpa3zoBaHKUE MOYH y YeIIOBEKa.

3ammura y Oprannu3MoB. 3aluTa y OJJHOKJIETOYHBIX OpraHu3MOB. CIIOphI OAKTEPHil U ITUCTHI
IpOCTEMIINX. 3aluTa y MHOTOKIETOUYHBIX pacTeHui. Kytukyna. CpencrBa nacCMBHOM U
XUMHYECKOM 3aiIuThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOUHBIX )KMBOTHBIX. [[OKPOBBI M MX MPOU3BOAHBIE. 3allIMTa OpraHu3Ma
or OonesHeil. MMmyHHast cuctema denoBeka. KileTOUHbBII W TyMOpalbHbII HMMYHHTET.
Bpoxnéuuplii M npuoOpeTéHHbIM crneuupuueckuif MUMMYHUTET. Teopusi KIOHAIbHO-
cenexktuBHOro umMmmyHnurera (I1. Dpmux, ®. M. Beprer, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. Poiib Bpo)kIEHHOTO MMMYHHTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHHA.

PaznpaxxumMocTs W perynsuus y OpraHu3MoB. Pa3gpaXumMocTs y OJIHOKJIETOYHBIX
opranu3moB. Takcuchl. Pa3apakuMocTe M peryisuus y pacTeHuid. PocToBble BelecTBa M HMX
3HAuYEHUE.

HepBHas cucrema u peduexTopHas peryisius y >KUBOTHbIX. HepBHas cuctema u eé
OTJIeNbl. DBOJIIOLMOHHOE YCJIOXKHEHHE CTPOEHHUS HEPBHOM CHUCTEMBI y KHUBOTHBIX. OTxeibl
TOJIOBHOTO MO3Ta IO3BOHOYHBIX XKUBOTHBIX. Pediexc u pednexropHas nyra. besycioBHble u
YCIIOBHBIE PE(IICKCHI.

['ymopanbHas perynsinusi M SHIOKPUHHAsT CHUCTEMa JKMBOTHBIX M uesoBeka. Kenesbl
SHIOKPUHHOM CHCTEMBI M HMX TOPMOHBI. JleiCTBHE TOpMOHOB. B3anMOCBS3b HEpPBHOW H
9H/IOKPUHHOM cucTeM. ['unoranamo-runodusapHas cuctema.

JdemoHcTpanuu

IToptper: U. I1. I1aBios.

Tabmuupl u cxembl: «OAHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIE BOJOPOCINY,
«baktepun», «llpocreitmue», «Opranbl LBETKOBBIX pacTeHui», «CHUCTEMbl OpraHoB
NO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHHe HacekoMmbIX», «TKaHH pacTeHUil»,
«Kopuesbie cuctembl», «Ctpoenue credias», «CTpoeHHe IMCTOBOM IMIACTMHKW», «TkaHu
KUBOTHBIX», «Ckener dyenoBeka», «llumeBapurenvHas cucrema», «KpoBeHocHas cucremay,
«/lpixatenbHass  cucrema», «HepBHas cucrema», «Koxka», «MpblmeyHas cucremay,
«BpienurenbHas cucrema», «DHIOKpPHUHHAS cucTeMay, «CTpoeHne MbIby, «MMMyHUTETY,
«KumeyHononoctHele», «CxeMa muTaHusl pacTeHui», «KpoBEeHOCHbIE CUCTEMBI MMO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue TuiaHapun», « BHyTpeHHee CTpOCHHE JO0KIEBOTO
yepBsi», «HepBHas cucrema pwid», «HepBHas cucrema msarymku», «HepBHas cucrema
npecMbikatomuxcs», «HepBHast cuctema nTuipy, «HepBHas cuctema MIIEKONMMTAIOIINXY,
«HepBHas cuctema uenoBeka», «Peduexcy.

O6opynoBaHue: CBETOBOM MMKPOCKOI, MHUKpOIpEnapaThl OJHOKJIETOYHBIX OPIaHHU3MOB,
MUKpOIpenaparbl TKaHEW, paKOBUHBI MOJIJIFOCKOB, KOJUIEKIIUM HACEKOMBIX, UTJIOKOXKUX, KUBBIE
9K3EMILIAPbl KOMHATHBIX PACTEHUM, repOapuu pacTeHU pa3HbIX OTAENIOB, BJIa)KHbIE IIPEMapaThl
YKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJJIEKIIUN O0ECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YEIOBEKa,
00opyA0OBaHuE JUIsl JEMOHCTPALMY IOYBEHHOT'O U BO3/1YIIIHOTO MUTAHUS pAaCTEHUM, paclieyIeHus
Kpaxmana u O6enIKoB moj AeiicTBreM (HepMEeHTOB, 000PYI0BaHHE AJIs AE€MOHCTPAIIMU OMBITOB 110
U3MEPEHUIO KU3HEHHOW EMKOCTM JIETKUX, MEXaHHW3Ma [bIXaTEJbHbIX JBHXEHHUH, MoAenu
TOJIOBHOTO MO3Ta Pa3JIMYHbIX )KUBOTHBIX.

JlabopaTropHasi pabdora «/3yueHue TkaHel pacTeHUID.

JlaboparopHasi padora «/3yueHue TKaHel )KUBOTHBIX).

JlabopaTropnasi padora «/3ydeHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3MHoOKeHNe U Pa3BUTHE OPTraHN3MOB

®opMBI pa3MHOXKEHUSI OPraHU3MOB: Oecroioe (BKIII0Yasi BEreTaTUBHOE) U T0JIOBOE. Buibl
0ecroI0ro pa3MHOKEHUS: TOYKOBAaHUE, CTIOPYJISILHS, (pparMeHTaius, KIOHHPOBAaHHUE.



[TonoBoe pa3muoxxkenue. IlomoBbie kieTku, wiM ramersl. Meio3. Craguu Mmenosa.
[ToBenenne xpomocoM B Menose. Kpoccunrosep. bruonorndyecknii ¢MbICI MeW03a U MOJIOBOTO
nporecca. Melo3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[Ipen3apoapiieBoe pazputue. 'amerorenes y »kuBoTHBIX. [lonoBeie xene3sl. OOpa3oBaHue
Y pa3BUTHE MOJIOBBIX KJIETOK. CriepmaToreHes u ooreHes. CTpoeHne NOJI0BBIX KIIETOK.

OmnogoTBopeHre ¥ 3MOPUOHAIBLHOE Pa3BUTHE >KMBOTHBIX. CHOCOOBI OMIOIOTBOPEHUS:
Hapy»XHoe, BHyTpeHHee. [lapreHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOJIOrUs — HayKa O pa3BUTHH
opranu3MoB. Mopgozenes — o0Ha u3 enasHvlx npodrem smopuonozuu. Konyenyus mopghozenos
u moodenu mopghozeneza. Cragum sMOpHoreHe3a KUBOTHBIX (Ha MpuMepe JArymku). Jpodienue.
Tunel npoGnenust. [Jemepmunuposannoe u nedepmuHupogannoe opobnenue. bracmyna, munwvi
onacmyn. OcoGEHHOCTU POOJIEHUSI MIIEKOMHUTAIOIMIKX. 3apOJbIIIEBble JUCTKU (TacTpPyJIALN).
3akiagka OpPraHoB M TKaHEW M3 3apOABIIIEBBIX JMCTKOB. B3anMHOe BiIMsSHME 4acTel
Pa3BHUBAIOIIETOCS 3apo/iblia (AMOpHUOHANIbHAS MHIYKIHS ). 3aKJ1aJKa IJIaHa CTPOEHUS )KUBOTHOTO
KaK pe3ysibTaT UepapXUUYeCKUX B3aUMOCUCTBUII reHOB. BiusiHue Ha SMOpHOHANBHOE Pa3BUTHE
pa3IuyYHBIX (PAKTOPOB OKPYIKAFOIIECH CPEIbI.

Poct u pasButue xuBoTHBIX. IlocTamOpuoHaneHbli mepuoi. Ilpsmoe u Hempsimoe
pasButue. PasButne ¢ Meramopdo30oM y OECHO3BOHOYHBIX M IMO3BOHOYHBIX JKMBOTHBIX.
buonoruueckoe 3HaueHHE MPSAMOTO U HEMPSMOIO Pa3BUTHA, UX PACIPOCTPAHEHUE B NPUPOAE.
Tunsl pocta >XKUBOTHBIX. DaKTOpbl peryjsiUU pocTa KHUBOTHbIX U uenoBeka. Cranuu
HOCTAMOPUOHAIILHOTO PA3BUTHSL y JKUBOTHBIX M yelioBeka. [lepuoabl OHTOreHe3a dYeloBeKa.
CrapeHue 1 cMepTh Kak OMOJIOrMYECKUEe TPOLECCHI.

PazmHoxeHue u pazButHe pacteHuid. ['amerodur u cnopoput. Meiio3 B KU3HEHHOM IHKIIE
pacrenuii. O6pa3oBaHue criop B mpoiecce meiio3a. ['amerorenes3 y pacrennii. Orio10TBOpeHHE
U pa3BUTHE PACTUTEJBHBIX OPraHu3MOB. [[BOIIHOE OIUIOJOTBOPEHME Y LIBETKOBBIX PACTEHHUI.
OO6pa3oBaHue U Pa3BUTHE CEMEHH.

MexaHu3MBl PeryJIsiLiii OHTOT€HE3a y PACTEHUM U KUBOTHBIX.

JdemoHcTpanuu

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

Tabmunpl 1 cxembl: «BereraTuBHOoe pa3MHOKeHUE», « THUIBI OECHOIOro pa3sMHOKEHUS,
«Pa3MHOXeHHe xsaMuIOMOHaAb», «Pa3mMHOXkeHMe dBrieHbl», «Pa3MHOXEHHE TUAPBDY,
«Meito3», «Xpomocombly, «['amerorenes», «CTpoeHHE SHUIEKIETKH U CIIEPMATO30UIa,
«OCHOBHBIE CTauu OHTOreHe3ay, «IIpsmoe u HenpsAMoe pazButuey, «Pa3BuTHe MaiiCKOro XKyKay,
«Pa3zButne capanum», «Pa3Butme mArymkw», «JI[BOMHOE OILUIOAOTBOPEHUE Yy IBETKOBBIX
pacteHni», «CTpOeHHE CEMSH OJHOAOJIBHBIX M JBYJOJBHBIX PAacTeHUi», «KM3HEHHBIH LUKI
MOPCKOW KamyCThl», « KU3HEHHBIN IIUKII MXa», « KU3HEHHBIN UK MATOPOTHUKAY, « KHU3HEHHBIN
LUKJI COCHBD».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl SMIIEKIETOK U CIIEpMaTO30U 0B,
Mozelb «L{uKIT pa3BUTHS JIATYIIKI.

Jlabopatopnasi pab6ora «l3yueHue CTPOCHHS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax.

IIpakTnyeckas padora «BplsBIeHHE NPU3HAKOB CXOJACTBA 3apOJIbIIIEH MO3BOHOYHBIX
YKUBOTHBIX».

JlabopaTropnas padora «CTpoeHre OpraHOB Pa3MHOXKEHUS BBICIITUX PACTEHUI.

Tema 11. I'eHeTHKa — HAyKa 0 HACJIEJACTBEHHOCTH U MI3MEHYMBOCTH OPraHNU3MOB

Wcropus craHoBieHNs U pa3BUTUS TEHETUKHU Kak Hayku. Pabotsl I'. Mengens, I'. ne @pusa,
T. Moprana. Ponb oreyecTBeHHbIX y4€HBIX B pa3BuTuu reHetuku. Pa6orer H. K. KonsioBa, H.
W. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. ®wmnuenko, H. B. Tumogeesa-
Pecosckoro.

OcCHOBHbBIE TE€HETUYECKUE MOHATHUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, ajlIeIbHbIE
TEHbl, aJbTEPHATUBHbIC NPU3HAKH, JIOMUHAHTHBIA W PELECCUBHBIA NPU3HAK, TOMO3UIOTA,



reTepo3UroTa, YMCTas JIMHUS, TUOpPUAbI, reHOTUN, (QeHoTurn. OCHOBHBIE METOJbl T€HETHUKH:
TUOPUA0TOTHUECKHUMA, IUTOJIOTHUYECKHM, MOJIEKYIISIPHO-T€HETHUECKHA.

JdemoncTpanuu

[Toptpersr: I'. Menpnens, I'. ne @pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H.
Bbenozepckuii, I'. /1. Kapnieuenxko, FO. A. ®ununuenko, H. B. Tumodeen-PecoBckuii.

Tabmuis! u cxeMbl: « MeTo bl TeHETUKI, «CXEMbI CKPELIUBAHUS.

JlaGopaTopHas pa6ora «/[po3o¢uina kak 00BEKT FTeHETUUECKUX HCCIIETOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpermupanue. [lepsbliit 3akoH MeHens — 3aKk0H eTMHO00pa3usi THOpUI0B
nepBoro nokoJyienus. [IpaBuno nomuHupoBanus. Bropoit 3akoH MeHiens — 3aK0H pacuerieHus
NpU3HaKoB. lluTomoruyeckre OCHOBBI MOHOTHMOPHIHOTO CKpeIlMBaHUsS. [HMmoTe3a YMCTOTHI
ramer.

AHanusupyromee  ckpemmBaHue.  [IpoMexyTOdHBI ~ XapakTep  HacieIOBaHMS.
Pacuienyienne npu3HaKoB MpU HEMOJIHOM JOMUHUPOBAHUU.
Jurnbpunnoe ckpemuBaHue. Tpetuit 3akoH MeHaens — 3aKOH HE3aBUCHUMOIO

HacJIeJOBaHMsI MPU3HAKOB. LuToI0rNUecKkie OCHOBBI AUTHOPUAHOTO CKPEIIUBAHHUS.

CueruieHHoe HacnenoBaHue npusHakoB. Pabotel T. Moprana. CuernsieHHoOe HacleJ0BaHue
T€HOB, HAPYLIECHUE CLEIUIEHUS MEX Ay F'eHaMu. XpOMOCOMHas TEOpHUsl HACIEICTBEHHOCTH.

I'enernka nosa. XpOMOCOMHBIM MEXaHHU3M ONPEACIICHUS Ioa. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBL. ['OMOramMeTHBIi M TIeTeporaMeTHBIM MOJ. ['eHeTmyeckas CTPYKTypa IOJIOBBIX
xpoMocoM. HaciienoBanue Npu3HaKoB, CLCIUIEHHBIX C I10JIOM.

I'enotun kak uenoctHas cucteMa. [lneoTponusi — MHOXKECTBEHHOE IEHCTBUE TIE€HA.
MHoOeCTBEHHBIM ajulenu3M. B3aumoneicTBue HeaJlIeNbHbIX I'eHOB. KoMIIIEMEHTapHOCTS.
Onucras. [lonumepus.

I'enernueckuii KOHTPOJb pa3BUTHUsS PACTEHUH, JKUBOTHBIX M YEJIOBEKAa, a TaKXKe
(hM3HOIOrMYECKUX MPOLIECCOB, OBEEHUS U KOTHUTUBHBIX (DyHKUUH. [ eHeTHueckne MexaHu3Mbl
cUMOMOreHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SMH — Mapa3uT» M «XO35IMH — MHUKPOOHOM.
['eneTnueckue acnekTbl KOHTPOJIS M U3MEHEHUS HAcCJeICTBEHHOM MH(pOpMaluu B MOKOJIEHMSIX
KJIETOK U OpPraHU3MOB.

JdemoHcTpanuu

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

Tabmunpl u cxemsl: «IlepBblil U BTOpoi 3akoHbl Menaens», « Tperuil 3akoH MeHnpaens»,
«AHanmu3upymllee ckpeuBanue», «Henomnoe nomuaupoBanuey, « ClelIeHHOE HACIEA0BaHNE
NPU3HAKOB Yy Apo3oduisy, «I'eHetnka nona», «Kapuorum yenoseka», «Kapuotum apo3oduisn,
«Kapuotun nrunen, «MHOKECTBEHHBIN ajulenn3M», «B3anmoaeiicTBie reHoBy.

O6opynoBaHue: MOJAENb JAJsl IEMOHCTpPAllMU 3aKOHOB €IMHO00pasus ruOpua0B NEPBOIO
NIOKOJIEHUS! W PAacCILEIUICHUs] NPU3HAKOB, MOJENb I JEMOHCTpAalMM 3aKOHa HE3aBHCHMOIO
HACJIE0BAHMS NIPU3HAKOB, MOJENb JUIsl JEMOHCTPALMK CLEIUICHHOTO HACIEAOBaHUS PU3HAKOB,
CBETOBOM MUKPOCKOI, MUKponpenapart: «Jpo3oduina».

IIpakTnyeckas padora «V3ydeHue pe3yabTaTOB MOHOTHOPHUJIHOTO CKpEIIMBAHUS Y
JIPO30(UITBD».

IpakTnyeckass padora «lI3yueHne pe3ynbTaToB TUTHOPUAHOTO CKPEUIMBAHUS Y
JPO30(UITBD».

Tema 13. 3akoHOMEPHOCTH U3MEHYMBOCTH

B3aumopeilictBue reHoruna M cpeabl npu GopmupoBaHuM (GeHoTuna. VM3MeHuuBOCTh
npusHakoB. KauecTBeHHble W KOJIMYECTBEHHbIE IpPHU3HAKUW. Buabsl  M3MEHYMBOCTH:
HEHACJICCTBEHHAs] U HACJIEICTBEHHASI.

MomudukanoHHas U3MEHYUBOCTh. Ponb cpensl B (OopMHpPOBaHUM MOIU(UKAITHIOHHON
u3MeHunBocTd. HopMa peakiuu nmpusHaka. BapuanmoHHbl psj ¥ BapuanuoHHas kpusas (B.
Noranncen). CoiicTBa MOTU(PUKAIIMOHHON H3MEHUYNBOCTH.



T'enotunnueckas wu3MeH4YUBOCThL. CBOWCTBA TI'€HOTUIIMYECKOM HW3MEHUYMBOCTH. BUIbI
TeHOTUITUYECKONW U3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOunaTuBHas M3MEHUMBOCTh. Mei03 U MOJIOBOH MpOLecC — OCHOBA KOMOMHATUBHOU
M3MEHYUBOCTH. POIb KOMOMHATHBHON M3MEHYMBOCTU B CO3JIJaHUM T€HETUYECKOTO pa3HOoOpa3us
B [IpeJIeNIax OJTHOTO BHJA.

MyTanmonHass HM3MEHYUMBOCTh. Buapl MyTanmii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CroHTaHHbIE W UWHAYLUPOBAaHHbIE MyTalUHW. SIAepHblE M LUTOIUIA3MATHYECKUE MYTALHH.
ComMarnueckre W MOJOBble MyTauuH. [IpuunMHBI BO3HUKHOBEHMS MyTaluil. MyTareHel U HX
BJIMSHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTH MYTAllMOHHOI'O IMpoIecca. 3aKOH NOMOJIOTMYECKHX
psnoB B HacienctBeHHoW wusMeHunBoctu (H.W. BaBunos). BhesnepHas H3MEHUMBOCTH H
HACJIEACTBEHHOCTD.

Onucenemurxa u 3NUEHOMUKA, DPOJb INULEHEMUYECKUX (HaKmopos 6 Hacie0o8aHuu u
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOB } OP2AHUZMOS.

JdemoHcTpanuu

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

Tabmupl 1 cxembl: «Buasl H3MeHUHMBOCTHY, «Moau(pHUKAaMOHHAS W3MEHUYHUBOCTHY,
«KomOuHaTHBHAsI ©3BMEHUYHBOCTY, «Meio3», «OmnonoTBopenue», «I'eneTnyeckue 3a001eBaHus
4yelnoBeKay, « Buasl MyTanuing.

OOGopynoBaHue: >XKHMBbIe M TepOapHbIE HK3EMIUIIPhl KOMHATHBIX PACTEHUH, PHUCYHKH
(dboTorpadun) >KHBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHYHBOCTH.

JlaGopaTopnass pabora «lccremoBaHue 3aKOHOMEPHOCTEH  MOAM(DUKAIIMOHHOM
n3MeH4YMBOCTH. [locTpoeHNe BapHallMOHHOIO psijia M BApUALMOHHOW KPUBOW.

IIpakTnueckas padora «Myrtanuu y Apo30¢uiibl (Ha TOTOBBIX MUKPOIIPEmapaTax).

Tema 14. I'eHeTnka Yes10BeKa

Kapuorun uenoseka. MexxayHapoaHash HporpaMMa MCCIENOBaHUS TIE€HOMAa YeJIOBEKa.
Metoapl U3ydeHHUs] TEHETUKH YEJIOBEKA: T€HEATOTHYECKUN, OJM3HEIOBBIN, ITUTOTEHETUYECKUM,
HOIYJISIIMOHHO-CTaTUCTUUECKUN, MOJIEKYJIApHO-reHeTUueCcKuid. COBPEMEHHOE OIpEIEIICHNE
TE€HOTHIIA: IOJJHOTEHOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM YHCIIe ¢ nomobio [TIP-
aHanmu3a. HacnencrBeHHble 3a00s1eBaHus YeI0BeKa. | eHHbIE M XpOMOCOMHBIE OOJIE3HH YETIOBEKA.
Bone3nn ¢ HacneACTBEHHOW MPeApacloIoKEHHOCThI0. 3HAUYCHUE MEIAUIIMHCKONW TEeHETUKH B
NpPEOTBPALICHUN W JIEUEHUM TeHETHYEeCKMX 3a00JeBaHHMN dYenoBeka. MeaMKOo-TeHEeTHYEeCKOoe
KOHCYyJIbTUpoBaHue. CTBOJIOBbIE KIETKH. [IOHATHE «T€HETHYECKOro Irpy3a». DTUYECKHE acTIeKThI
UCCJICIOBaHM B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue (akTOpPBI MOBBIIICHHOW YYyBCTBHTEIHHOCTH YEIOBEKA K (PU3UYECKOMY U
XUMUYECKOMY 3arpsA3HEHUI0 OKpYKarolleil cpenbl. l'eHeTnueckas MNpeapacrooXeHHOCTb
YeJI0BEKa K IaTOJIOTUSM.

JdemoHcTpaunu

Tabmuuer u cxemsl: «Kapuotun denoBeka», «MeToabl M3ydeHHsS] TEHETUKH YEIIOBEKAY,
«"eneTnueckue 3a00€BaHUS YETIOBEKAY.

IIpakTnueckas padora «CocTaBieHNEe U aHAIU3 POJOCIOBHOWY.

Tema 15. Cesiekniusi Oprann3MoB

JlomecTukanus W cenekuus. 3apoXkAeHUEe CeNeKIUH U JoMmecTukauuu. Yuenue H. .
BasuioBa o LleHTpax mpoucxoxaeHuss 1 MHOrooopasusi KyJabTypHBIX pacTeHuid. Ponb cenexuuu
B CO3JJaHUM COPTOB PACTEHHI 1 OPOJI KUBOTHBIX. COPT, MOpOJa, IITaMM. 3aKOH TOMOJIOTMYECKUX
psAnoB B HacineAcTBeHHOM m3MmeHunBocth H. M. BaBuiioBa, ero 3HaueHue il CEJNEKIMOHHOU
paboTHI.

MeTto/ibl ceneKIMOHHOM paboThl. VICKyCCTBEHHBINH OTOOP: MAaCCOBBIA M MHAMBHIYaJIbHBII.
Dtanbl KOMOMHAIIMOHHOW cenekiuu. VcnbiTaHue mpou3BoAuTeNe mo moroMctBy. Ot0Oop mo

TCHOTHUITY C IIOMOLIBIO OLICHKU (I)CHOTI/IHEI IIOTOMCTBA U OT60p I10 TCHOTHUITY C IMOMOIIBIO aHaJIN3a
JTHK.



HckyccTBeHHBIN MyTareHe3 Kak METOJl CeNIeKIIMOHHOW paboThl. PanuanmoHHBIl H
XUMHYECKMH MyTareHe3 KaK MCTOYHMK MyTallMi y KyJbTypHbIX (OpPM OpraHHU3MOB.
Hcnonp3oBaHne reHOMHOTO peAaKTUPOBAaHUS U MeTO0B pekoMOnHaHTHBIX JIHK 11t monmyuenus
HCXOJIHOTO MaTepuania sl CEJIeKIHH.

[lonyuenne mnonuruionoB. BHyTpuBumoBass rubpuauzanmsa. bimskopoacTBeHHOe
CKpellMBaHue, Wik UHOpuauHr. HepoacTBeHHoe ckpemuBaHue, Wik ayTOpuAUHT. ['eTeposuc u
ero npuuuHbl. Mcmonb3oBanue rerepozuca B cenekuuu. OtnanéHHas TUOpUIM3AIMAL
[Ipeononenne Oecraoausi MeEXBUAOBBIX T'HOpUAOB. JlOCTHMXKEHMSI CENEKLUUHW pAacTeHUH u
KUBOTHBIX. «3€1EHAS PeBOIOYULY.

CoxpaHeHHe U H3Y4YEHHE T'€HETHYECKHX PEeCypCoOB KYJIbTYPHBIX PACTEHHUH M UX JUKHX
poauueit 1 CO3/1aHusl HOBBIX COPTOB M THOPUIOB CEIbCKOXO3IUCTBEHHBIX KYIbTYp. M3yuenue,
coxpamenue u ynpasieHue 2eHemuyecKUMu pecypcami CenbCKOX03AUCMEEHHbIX U NPOMbICI06bIX
HCUBOMHBIX 8 YENAX VIYUULEHUS CYWeCBYIOWUX U CO30aHUs HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ NPUMeHeHUeM CO8PEMEHHBIX MEMO008 HAYYHbIX UCCIe008AHUL, NEepedosblx uoell u
NepCcneKmueHbIX MexHON02UlL.

JdemoHcTpanuu

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

Tabnuue! 1 cxembl: «L{eHTpbl IPOMCXOXKAECHUS U MHOTO0Opa3usl KyJIbTYPHBIX pacTeHUIl,
«3aKOH TOMOJIOTHYECKHX pSAJOB B HACJIEACTBEHHOW H3MEHUYMBOCTH», «METOIbl CENEKINN»,
«Otnanénnas rubpuauzanus», «MyTareHes».

JlaGopaTopHas padora «/3yueHue cOpTOB KYyJbTYpHBIX PAaCTE€HUN M MOPOJ JOMAIIHUX
KUBOTHBIX).

JlabopaTropHasi padora «/3ydueHne METOJIOB CEJICKITUU PACTCHHIN.

IIpakTnyeckas padora «IIpuBuBKka pacTeHuin».

Ikekypenst «OCHOBHbIE METO/bI M JIOCTHIKEHUSI CEJIEKIIMM PAaCTeHUM U KUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAaHLMIO, MJIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIH YYacTOK, B TEIJIMYHOE
XO35IICTBO, B 1a0OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

Tema 16. BHOTeXHOJIOTHSI U CHHTeTHYeCKasi 0M010Tus

OOBeKTBI, HCIOJIb3yeMble B OHOTEXHOJOTMHM, — KIETOYHbIE M TKAHEBBIE KYJIBTYpHI,
MHUKPOOPTaHU3MBbl, HUX XapakTepUcTHKa. TpaauiuoHHass OWOTEXHOJIOTHA: XJiebomeueHue,
MOJTyY€HUE KHUCIOMOJIOUHBIX MPOIYKTOB, BUHOAENUE. MuKpoOHroiaornueckuii cuures. OObeKThI
MHUKPOOHOJIOTHYECKUX TexHosorui. [Ipon3BoacTBO Genka, aMMHOKUCIOT U BUTAMUHOB.

CozaHue TEXHOJOTMH UM MHCTPYMEHTOB  II€JICHANpPaBIE€HHOTO  M3MEHEHUs U
KOHCTPYHPOBAHUSI TEHOMOB C LIEJbIO MOJYYEHHs] OPTaHU3MOB U MX KOMIIOHEHTOB, COJEPIKALINX
HE BCTpeYarolyecs B MpUpoie OMOCUHTETUYECKHE My TH.

Kinerounas unxkeHepus. Meronbl KylbTypbl KJIETOK M TKaHEH PACTEHUN M JKUBOTHBIX.
Kpunobanku. Comarudeckas THOpUAM3ALUS M COMATHUECKHil »MOpHorenes. lcmonb3oBaHue
ralIOuIoB B CENEKUMU pacTeHuil. [lonyuenue MOHOKIOHANbHBIX anmumen. Flcnonvzosarue
MOHOKJIOHANbHBIX U NOJUKIOHATILHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOZOTBOPEHUE.
PexoHCcTpyKIMs AHLIEKIETOK U KIIOHMPOBAaHUE JKUBOTHBIX. METO TpaHCIUIAHTALUU SIAEP KIETOK.
Texnonocuu  0300po6NeHUs,  KYIbMUBUPOBAHUA U  MUKPOKIOHANLHO20 — PASMHOICEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAsI U T'€HHast MHkKeHepus. VICKyCCTBEHHBIN CHHTE3 I'€Ha U KOHCTPYHpPOBAHUE
pexombunanTHbeix [IHK. Co3z0anue mpamnceennvix opeanuzmos. JIOCTMKEHUS M TEPCIIEKTHBBI
XpPOMOCOMHOM UM TEHHOM HWHXXEHEPUHU. OKOJOTMYECKHUE M ATHUYECKHE NpOoOJIeMbl TI'€HHOMN
VMH)XCHEPUH.

Menuuunckue 6uorexunonoruu. [loctrenomuas nuudposas meauiuna. [1I[P-nuarnocTuxka.
MeTaboa0MHBIN aHAIN3, TEHOLEHTPUUECKUI aHaIU3 IPOTEOMa YeI0BEKa /ISl OLEHKH COCTOSTHUS
€ro 310poBbs. VIcIoIp30BaHNE CTBOJIOBBIX KIIETOK. TapreTHas Tepanus paka. 3D-0nonHxeHnepus
Ui pa3pabOTKU (PyHAAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTUH, CO3/IaHHsI KOMILJICKCHBIX



TKaHEH coYeTaHWEeM TEXHOJIOTMH TpEXMEpHOro OMONpPHUHTUHrA U ckaddonauHra A pereHus
3a71a4 NE€PCOHATM3UPOBAHHON METUIIMHBI.

Co3naHue BEKTOPHBIX BAaKIMH C IEJIbI0 OOECreYeHHss KOMOMHHUPOBAHHOM 3alIUThI OT
Bo30ynuteneit OPBU, ycTaHoBieHHEe MOJEKYJISpHBIX MeXaHU3MOB (yHKunoHupoBaHus PHK-
coJiepKallX BUPYCOB, BBI3BIBAIOIINX 0CO0O0 OIMacHbIe 3a00JIeBaHMs YeIOBeKa U )KUBOTHBIX.

JdemoHcTpanuu

Tabmuuet u  cxemsl: «Mcnonb30BaHWE  MHUKPOOPTaHM3MOB B IPOMBIIIICHHOM
MIPOU3BOJICTBEY, «KieTouHast uHkeHepus», «['eHHas HHKEHepus».

JlaGopaTopHas padora «l3yueHre 00bEKTOB OMOTEXHOIOTUI.

IIpakTnyeckas padora «llomyueHne MOJIOYHOKHUCIIBIX TPOIYKTOBY.

JKcKypeust «bHOTeXHOIOTHS — BayKHEWIIasi MPOU3BOAUTENbHASL CHUJIa COBPEMEHHOCTH (Ha
OHOTEXHOIOTMYECKOE POU3BOACTBO)».

11 KJIACC

Tema 1. 3apoxkaeHue 1 pa3BUTHE IBOJIOIUOHHBIX NPeCTABJIEHUA B OMOJIOTHH

OpomtononHas teopust Y. Jlapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHM3Ma. JKU3Hb
W Hay4Has JearenpbHocTs Y. JlapBuHa.

JBuwxkyne cuiael 3Boitouuu  BuAoB no Y. JlapBuHy (BpICOKas HMHTEHCUBHOCTD
Pa3MHOXKEHHS OPraHM3MOB, HACJIEJCTBEHHAas HW3MEHYMBOCTb, Oophba 3a CyIllecTBOBaHUE,
€CTECTBEHHBII U UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuateTndeckoit Teopuu sBomtonuu (CTI). HeittpanbHas Teopust SBOIOIUH.
CoBpeMeHHas HBOJIOLMOHHAsT OMONIOTHS. 3HAUEHHE HBOJIOLHMOHHON TEOpUH B (HOPMHUPOBAHUU
€CTECTBEHHO-HAYYHOU KapTHHBI MUPA.

JdemoncTpanuu

[Toptpetsr: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cenr-Unep, XK. Krobe, Y.
HapsuH, C. C. Yerepuxos, 1. U. llImansraysen, Jx. Xonaeitn, . K. benses.

Tabmuupr u cxembl: «Cucrema xuoid nmpuponsl (mo K. Jlunnero)», «JlecTHuma »uBbIx
cyuiects (1o Jlamapky)», «Mexanu3M (popMHUPOBaHUS IPUCTIOCOOTICHUHN Y PACTEHHUI 1 )KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmpyTta mytemectBust U. lapsunay, «Haxoaku Y. lapsunay,
«Dopmbl 60pbOBI 3a cymiecTBoBaHUE», «[lopoasl romybei», «MHoroodbpasue KyabTypHbIX (HopMm
KarycTb», «llopoapl AOMamIHUX >KMBOTHBIX», «Cxema oOpa3oBaHUS HOBbIX BUIOB (mo Y.
HapBuny)», «Cxema COOTHOIIEHHUS IBMXKYIIUX CHJI 3BOJIOLMKW», «OCHOBHBIE MOJOXKEHHS
CUHTETUYECKOI TEOPUU IBOJIIOLII.

Tema 2. MuxkposBoonus 4 €€ pe3yJbTaTbl

[Honmynsmus kak saeMeHTapHas eAuHHULA SBONMIONMH. COBpEMEHHBIE METO/bl OLIEHKH
TeHETUYECKOro pa3Hoo0pasus U CTPYKTYpPbI MOMy sIIUid. Mi3MeHenue reHo(oH1a MOMyJIsIUN KaK
3JIEMEHTAapHOE HBOJIIOIIMOHHOE SIBICHHE. 3aKOH reHeTuueckoro paBHoBecus JIx. Xapnau, B.
BaitnGepra.

DOnemeHTapHble (QakTOpbl (IBWXKYIIHME CHJIbI) HBOJIOLUMHU. MyTallMOHHBIM MpoIiecc.
KombunaTtuBHas nu3MeHYMBOCTb. [[peli reHoB — ciryuyaiiHble HeHalpaBJIeHHbIE H3MEHEHUS YacTOT
ajuteniedt B momyssiusix. D¢ ekt ocHoBatens. Ipgexkm Oymwvinounozo eopaviuika. CHudxiceHue
2eHemuyecko20 paszHoobpasusn: npuyunsl u cieocmeus. Ilposenenue s¢hpghexma opetigha 2enos @
oonvwux u manvlx nonynayusx. Mwurpauuu. M3omsums nmomynsuui:  reorpaduueckas
(mpocTpaHCTBEHHAas1), OMoI0ruyecKkas (pernpoayKTUBHAs).

EctectBennbiii oT00p — HampaBistomuii gaxtop 3Boiound. DPOpMBI €CTECTBEHHOIO
oTOopa: NBUXKYIIMH, CTaOWIM3MPYIOUIMH, paspeiBaromuil (qu3pyntuBHblil). [TomoBoit oTdop.
Bo3HMKHOBEHHE U 3BOJIOLUS COLIMATILHOTO MTOBEACHUSI )KUBOTHBIX.

[IpucnocobaeHHOCTh OPraHU3MOB KakK pPe3yjibTaT MHUKPOAIBOJIIONMHM. BO3HHKHOBEHME
MIPHUCIIOCOOJICHHI y OpraHu3MOB. ApoMopd 036l U WAHOAAANTAUU. [[puMepsl PUCITOCOOICHUI



y opranu3MoB: Mopdosnoruueckue, QGU3NOIOTHYECKUE, OWOXUMUYECKUE, TOBEICHUECKHUE.
OTHOCHUTENBHOCTH MPUCIIOCOOIIEHHOCTH OPraHU3MOB.

Bun, ero kputepun u cTpykTypa. BupooOpas3oBaHue Kak pe3ysibTaT MHUKPOIBOJIOLHH.
M3onmsammst — xmrodeBoit ¢dakTop BHmooOpaszoBanus. Ilytm u cmocoObl BUA000pa30BaHUS:
ajsionaTpuueckoe  (reorpauyeckoe), CHUMIATPUUYECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE»
(monumonan3anus, rudpuansanus). JmuTeIbHOCTh BOTIOIMOHHBIX TPOLECCOB.

Mexanu3mbl OpMHUPOBaHUS OMOJIOTHYECKOTO pa3HO00pa3usl.

Ponp sBOmronMOHHON Ouonormu B pa3pabOTKEe HAydHbIX METOJOB COXPaHEHUS
6uopazHooOpasus. MUKPOIBOIIONUS W KOIBOJIOLUS TMApa3sUTOB U MX X035€B. MeXaHU3MbI
(hopMUpOBaHHS YCTOWIMBOCTH K aHTUOMOTHKAM U CITIOCOOBI OOPHOBI C HEM.

JdemoncTpanuu

[optpetsr: C. C. YerBepukos, . Maiip.

Tabmuie! u cxembl: «MyTallMOHHAS U3MEHYUBOCTHY, «[loMyNainoHHas CTPYKTypa BHIA»,
«Cxema mposBieHHS 3akoHa Xapau—BaiinOepra», «/IBmwKymme CHIBI  DBOJIIOIUNY,
«OKOJIOTHYECKash M30JLUs MONyJISIIMiA ceBaHCKOM (openn», «['eorpaduueckas H30IALUSA
JUCTBEHHMIIBI CUOMPCKON U JTUCTBEHHMIIBI AaypcKoit», «[lomyasioHHbIe BOJIHBI YHCIEHHOCTU
XMITHUKOB U XKepTB», «Cxema JeHCTBHA eCTeCTBEHHOro otbopa», «®Popmbl OOpbOBI 32
CYILIECTBOBAHHUEY, «HaycTpuanbHbId METAHU3M, «OKuBbIe HACKOIIAEMBIEY,
«ITokpoBUTENbCTBEHHAs OKpacka MXHUBOTHBIX», «lIpemympexnaromas oKpacka >XHUBOTHBIX»,
«®Dusnonoruueckue agantauumny, «lIpucrnocobieHHOCTh OPraHu3MOB U €€ OTHOCUTEIIBHOCTHY,
«Kpurepun Buma», «Bunpbl-nBoitHukn», «CTpykTypa Buaa B mpupoae», «CrnocoObl
BUJ000pazoBanus», «l'eorpapuyeckoe BHIOOOpa3oBaHME TpPEX  BUIOB  JIAHIBILIEH,
«DKOJIOTHUECKOe BHJI000pa3oBaHMe BHUJOB cHHUIY, «llomumiouasl pacteHuit», «KamyctHo-
peneUYHBIN THOPUITY.

Ob6opynoBanue: repbapuy pacTeHU, KOJUIEKIIMM HACEKOMBIX, dydesia NTHUI] U 3Bepei ¢
npUMepaMu pa3iNyHbIX MPUCIOCOOJIEHUH, Yyyena NTHUIl U 3Bepei pa3HbIX BUJIOB, repdapuu
pacTeHui OJIM3KUX BUIOB, 00Pa30BABIIMXCS PA3IMUHBIMU CIIOCOOAMH.

JlabopaTtopnasi padora «BrisiBiIeHIE H3MEHUNBOCTH y 0COOCH OJTHOTO BUIA.

JlaGopaTtopnasa pabora «IIpucrnocobneHuss OpraHM3MOB U HUX OTHOCHTENbHas
1[EJIECO00PA3ZHOCTHY.

JlaGopaTopHas pa6ora «CpaBHeHHE BUJIOB 10 MOP(HOIOTHIECKOMY KPUTEPUIO».

Tema 3. Makpo3Bosonusi 1 e€é pe3yJbTaThl

Meroas! u3yueHus MakKpo3Boonud. [laneoHTonornueckue MeTo1bl U3y4eHUs SBONIOLUU.
[epexoanbie GopMbI U GUITOTEHETHYECKHE PSIIBI OPTaHU3MOB.

buoreorpaduueckue Meronbl usydeHus odBomonuu. CpaBHeHue ¢uopsl U (ayHBI
MaTEepPHKOB U OCTPOBOB. bruoreorpapuueckne obmacti 3emiu. BUIbI-0HIEMHUKHN U PEITUKTHI.

DOMOpPHONIOTHYECKHE U CPaBHUTEIbHO-MOP(POIOTHUECKHE METOMbl M3Y4YEHHs SBOJOIIMH.
'enernueckne MeXaHHW3Mbl IBOJIIOLIMM OHTOI€HE3a M IOSBICHMS 3BOJIOLUOHHBIX HOBIIECTB.
I'oMonornuHbie U aHAJIOTHYHBIE OpraHbl. PyTuMeHTapHbIe OpraHbl U aTaBU3MbI. MoeKyIsipHO-
TCHETUYECKHEe, OHOXMMHUYECKHEe ¥  MaTeMaTH4YeCKHe METOJbl  W3YyYeHHUS  SBOJIOLUH.
I'omonoruuynsie renbl. CoBpeMEHHBIE METOIbI IOCTPOEHUS (PHIIOT€HETUYECKUX JICPEBbEB.

XpPOMOCOMHBIE MyTall{ U IBOJIIOLIMSI TEHOMOB.

OO6mue 3akoHOMepHOCTH (mpaBwia) HBOMOUMU. [lpunyun  cmeHvl  QYHKYULL.
HeoOpaTtumocTs 3Bostonnu. AnantuBHas paauanusi. HepaBHOMEpPHOCTh TEMITOB 3BOJIIOLUH.

JlemoHcTpamumn

Hoptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromnep, J. I'ekkensb.

Tabmuisl U cxeMbl: « DUIOTEHETUYECKUI P IO, «APXEONTEPUKCY, «3BEpO3yObIe
smepb», «Creronedans, «Puanodguren, «CeMeHHBIC MAOPOTHUKWY, «buoreorpadudeckue
30Hbl 3emnn», «[peiid koHTHHEHTOB», «Penuktb», «HawanpHble cTaauu >MOpPHOHAIBHOTO
Pa3BUTHS TO3BOHOYHBIX )KHBOTHBIX», «I OMOJIOTUYHBIC U aHAJIOTUYHBIC OpTraHby, «PyIUMEHTHI»,



«ATaBU3MBI»Y, «XPOMOCOMHBIE HAOOpHI YeNOBEKa M HIMMIIAH3e», «[JaBHbIC HamNpaBICHUS
3BONTIOLIMMWY, «O0I1IHE 3aKOHOMEPHOCTH SBOJTFOIUI.

ObopynoBaHue: KOJJICKIMM, TepOapuu, MYJSDKHM HMCKOMAeMbIX OCTAaTKOB OpPraHM3MOB,
MYJISDKA TOMOJIOTUYHBIX, AHAJIOTHMYHBIX, PYJAMMEHTAapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIWU
HACEKOMBIX.

Tema 4. [IpouncxoxaeHue U pa3BuTHe :KM3HU HA 3emJie

Hayunble rumore3sl NPOMCXOXKACHUS XKHU3HM Ha 3emiie. AOHOreHe3 W MaHCIEePMHUAL.
JloHayuHble TpPEJICTaBICHUS O 3apOXKACHUU >KU3HU (KpealuoHM3M). ['mmore3a MOCTOSHHOTO
caMo3apo>KJIeHUs KU3HU U €€ onposepxkenue onbitamu @. Penu, JI. Cnannannanw, JI. Ilactepa.
[IpoucxoxaeHue KU3HU U ACTPOOUOIIOTHUSI.

OcHOBHBIE 3Tanbl HeopraHuyeckoi sBomonun. [InanerapHas (reojJoruueckas) 3BONIOLHS.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHWYECKUX BEIIECTB W3 HEOPraHWYECKHUX.
OmnsiT C. Musniepa u I'. FOpu. O6pazoBanue nonumepoB u3 MoHOMepoB. KoariepBaTHas runoresa
A. W. Onapuna, runore3a nepsuuyHoro OynpboHa JIx. XonnaelHa, reHeruyeckas rumoresa I
Meénnepa. Pu6osumsl (T. Yek) u runoresa «mupa PHK» V. I'nnbepra. @opmupoBanue memoOpan
Y BOBHHUKHOBEHUE ITPOTOKIIETKH.

Hcropus 3emnum u metonsl €€ wusydeHus. lickomaemble OpPraHM4ecKHE OCTAaTKH.
l'eoxpononoruss u e€ Meronpl. OTHOcUTENbHAasE W aOCOJIOTHAs  T€OXPOHOJIOTHS.
I'eoxpoHonOrnyecKas MKaia: S0Hbl, 3pbl, IEPUOIBI, SIIOXH.

Hauanpnbie aTanel opranndeckoil 3poaronnu. [losBiieHHE M HBONIOLUS NEPBBIX KIIETOK.
OBosonust MeTtabonu3ma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. CoBpeMEeHHble MUKpPOOHBIE
OMOIUIEHKM Kak aHajor mnepBbix Ha 3emuie coobmectB. Crpomaronutsl. [IpokapuoTsl u
9YKapHOTBHI.

[Ipoucxoxaenue sykapuoT (cuMOMOreHe3). DBOIOIMOHHOE MPOUCXOKJIECHHE BUPYCOB.
[IpoucxoxkaeHne  MHOTOKJIETOYHBIX  OpPraHM3MOB. BO3HHMKHOBEHHE  OCHOBHBIX  T[pYIII
MHOTOKJIETOYHBIX OPIraHU3MOB.

OcHOBHBIE 3Tamnbl 3BOJIIOLMHU BbICIIMX pacTeHUi. OCHOBHBIE apoMop(}o3bl pacTeHHH.
Boixon pactennii Ha cyury. [losiBieHne ciopoBbIX pacTeHUi U 3aBoeBaHue UMU cyId. CeMeHHbIe
pactenus. [IpoucxoxneHne BETKOBBIX pPaCTEHUM.

OcHOBHBIE 3Talbl 3BOJNIOLUM KUBOTHOIO Mupa. OCHOBHbIE apoMOp(03bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuil B3pbIB — NOSBICHHE COBPEMEHHBIX THUIOB. [lepBble XOpI0BbIE
KUBOTHBIC. JKU3Hb B BOJIE. DBOMIOIMS MMO3BOHOYHBIX. [Iporcxoxkaenne ampuOuil 1 penTHIIHA.
[Ipoucxoxxaenne miekonurtarommx u ntul. [IpunHnun ximoyeBoro apomopdosza. OcBoeHue
0€CI03BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3BuTHe xn3HM Ha 3emile 110 3paM U NEpHoJaM: apXxel, IpOoTepo30i, Maaeo30, ME30301,
KaiiH0301. O0111as XapakTepruCTUKa KJIMMaTa U reoJoru4eckux npoieccon. [losiBnenue u pacuser
XapaKTepHBIX OPraHU3MOB. YTieoOpa3oBaHUE: €ro yCIOBHMsS M BIMSHHE Ha Ta30Bblil cOCTaB
aTMochepsl.

MaccoBble BBIMUPAaHMsI — JKOJIOTMYECKHE KpU3HCHI npouutoro. IIpuumHbl u cnencreus
MaccoBbIX BbIMHUpaHH. COBpeMEHHBIH SKOJIOIMUECKUN Kpu3Hc, ero ocodeHHoctu. IIpobnema
COXpaHeHMs OMopa3HooOpasus Ha 3emie.

CoBpeMeHHas cUcTeMa OpraHHYecKoro Mupa. [IpuHIUIEI Kiaccu(UKaul OpraHU3MOB.
OcCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPraHU3MOB.

JdemMoHcTpanuu

[Toptpetsr: @. Peau, JI. Cnannanuanwu, JI. [Tactep, . . Meunukos, A. 1. Onapun, JIx.
Xonneitn, I'. Ménnep, C. Muinep, I'. FOpu.

Tabmunpst u cxembl: «Cxema onbita @. Penuy, «Cxema onsita JI. [TacTtepa mo u3yueHuto
camo3apoxxeHus: xu3zHu», «Cxema omnbita C. Muiepa, I'. FOpu», «3rtanel HeopraHuueckon
aBoNIIOLIMMY, «I'eoxpoHosornyeckas mkana», «HavanbHble 3Tanbl OPraHUYECKON 3BOJIIOLUNY,
«Cxema 00pa3oBaHHS AYKAPUOT IMyTEM cUMOMOTreHe3ay, «CrucTeMa )KUBOH pupoab», «CTpoeHne
BUpYyCa», «ApomMopdo3bl pacTeHUl», «PUHHOPUTHY, «OIHOKIETOYHBIE BOAOPOCINY,



«MHoroknerounsle Bogopocianw», «Mxm», «llanoporHukm», «l'0l0CEMEHHBIE paCTEHUSY,
«Opranbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTHUS JKUBOTHOTO MHUDPA», «APOMOP(O3bI
XKUBOTHBIX», «lIpocreitmmey, «Kumeunononoctuslie», «llnockue uepBu», «UneHucToHOTHEY,
«Pw10BIY, «3eMHOBOAHBIC», «lIpecmbikatomuecs», «IItutby, «Mnekonuraromue», «Pa3Butne
JKU3HU B apXeuCKou spe», «Pa3BuThe XU3HU B IPOTEPO3OMCKOU 3pey», «PazBuTme Xu3HU B
MaJIE030MCKOM 3pe», «Pa3BUTHE KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B KATHO30MCKOM
ape», «CoBpeMEHHAsI CUCTEMA OPTaHUYECKOTO MHUPay.

OGopynoBanue: TepOapu pacTEHUU pPa3TUYHBIX OTIEJOB, KOJIJIEKIIMH HACEKOMBIX,
BJIQKHBIE IIpEeNapaThl >KMBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIIUM HWIJIOKOKHX, CKEJIETBHI
MMO3BOHOYHBIX JKMBOTHBIX, Yydesa NTHUI] M 3Bepeil, KOJUIEKIIMM OKAMEHEJOCTeH, MOJIE3HBIX
MICKOIIAEMBIX, MYJISIKH OPIraHUYECKUX OCTATKOB OPTaHU3MOB.

BupryanbHasi naGopatopHasi padora «MoaenupoBanue onbiToB Mumnepa—tOpu 1o
U3yUYEHHIO a0MOT€HHOT0 CHHTE3a OPraHWYECKUX COSAMHEHHI B IEpBUYHOI aTMochepe».

Jlabopatopnasi pabora «l3ydyeHne M OmNMUCaHWE HCKOMAEMBIX OCTATKOB JIPEBHHUX
OpPraHU3MOBY.

I[IpakTnyeckas padora «/3yueHue 0coOEHHOCTEN CTPOCHUS PACTEHHM pa3HBIX OTACIOBY.

IIpakTnyeckas padora «/3yueHne ocoOEHHOCTEH CTPOSHUS TO3BOHOYHBIX KHUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ejj0BeKa — aHTPONOreHe3

Pa3nensl u 3agaun aHTpOnoaoruu. Merobl aHTPOIIOIOTHH.

CraHoBJIEHHE MPEACTaBICHUI O MPOUCXOKICHUHM YEJIOBeKa. PelnuruosHble BO33pEHHUS.
CoBpeMeHHbIE HAYYHBIE TEOPHH.

CxoncTtBo yenoBeka ¢ OKMBOTHBIMHU. (CuHcTeMaTHUeCcKOe IOJO0XKEHUE YeJOBEeKa.
CBujerenbcTBa CXOACTBA 4YEJIOBEKA C KMBOTHBIMHU: CpPaBHHUTEIbHO-MOpP(QOIOrHyeckue,
sMOpuosoTUYecKe, (HU3NOJIOTO-OMOXUMUYECKHE, ToBeAeHUYeCKne. OTIW4us YeIoBeKa OT
KUBOTHBIX. [IpMOX0KI€HNE N KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3zBuTHE rojJ0BHOIO
MO3ra U BTOPOW CUTHAJIBHOW CUCTEMBI.

JIBroky1ue cuiibl ((hakTopbl) aHTPOIIOreHe3a: OuosIornyeckue, counanbaele. COOTHOLIEHHE
OMOJIOTMUECKUX U COIMATBHBIX (DaKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTauU aHTpororeHes3a. PanHue uyesnoBexkooOpa3Hble 00€3bsHbI (IPOKOHCYJIBI)
Y paHHME TOHTH/IbI — OOLIMe MPEIKH YeI0BEKOOOPa3HbIX 00€3bsH U JII0IeH. ABCTPATIONUTEKU —
JBYHOTHE NpEeAKH JroAcH. YenoBek yMenblid, MepBble M3rOTOBIEHUS Opyauil Tpyzaa. Yemosek
NPSMOXOJISIIMKA ¥ TIEPBBIM BBIXOX JItoJei 3a mpeaensl AQpuku. YenoBek reiaensOeprekuii —
001l MpeaoK HeaHepTaIbCKOTO YeIOBeKa U YeIoBeKa pa3yMHOro. YenoBek HeaH1epTaabCKUui
KAaK BHJ JIFOJECH XOJOJHOTO KiIMMara. YelmoBeK pa3syMHBIH COBPEMEHHOIO THIA, JIEHHCOBCKUHI
YeJI0OBeK, OCBOGHHE KOHTHHEHTOB 3a npeaenamMu Adpuku. [laneoreneTnka u maneoreHOMHKa.

DBOJIOIUS COBPEMEHHOIO uesjoBeka. EcTecTBeHHbBINI OTOOp B MOMYJALHMAX YEIOBEKA.
MytauuonHsiii iporiecc u nonumopdusm. [lonynsiuonHble BOJIHBI, Apeiid reHoB, MUTpaLUs U
«a(h ekt ocHOBATENS» B MOMYJISIIUAIX COBPEMEHHOTO YEIOBEKA.

Yenoseueckue pachbl. [loHstue o pace. bonbiime pacel: eBporeounaHas (eBpasuiickas),
aBCTPAJIO-HETPOMIHAsA (PKBaTOpHAalIbHAs), MOHIOJIOM/IHAsA (a3MaTCKo-aMepuKaHckas). Bpems u
NyTH pacceleHWs 4YeloBeKa Mo [uiaHere. EnumHcTBO uenmoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh pacu3Ma. [Ipucnoco6ieHHOCTh YeloBeKa K pa3HbIM YCIOBUSAM OKpY KaroIen
cpensl. BnusiaHue reorpaduyeckoil cpenasl U Apelida reHoB Ha MOPQOIOTHI0 M (HU3HOTIOTHIO
YeJI0BEKa.

MexaucuuIinHapHele  METOAbl B (u3nueckod (OMOMOTHYECKOM) aHTPOMOJIOTHH.
OBOJIOMOHHAsA  aHTPOIIOJIOTUA U MAJCOAHTPOIOJIOTHUS  YEJIOBEYECKUX  MOIMYJIALHUM.
buocouuaneHple  HWccienoBaHUA ~— NPUPOJABI  4YesloBeka.  VccienmoBaHWe — KO3BOJIOLUU
OMOJIOrMYECKOI0 U COLMATBbHOIO B YEJIOBEKE.

JeMmoHcTpamumn

[Toptpersr: Y. Hapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.



Tabmuet W cxeMbl: «MeTOIbl  aHTPOMOJIOTUM», «[OJOBHOW MO3r 4YelmoBEKay,
«YenoBekooOpaszHbie 00€3bsIHB», «CKENeT YelIOBeKa M CKEJeT IHUMIaH3e», «PyIuMeHTHl u
aTaBU3MbD», «JIBIDKyIIME CHJIBI aAHTPOIOI€HE3a», «ODBOJIOLUOHHOE JPEBO UEJIOBEKay,
«ABCTpalIonUTEK», «HemoBek yMenbliy, «HenoBek npaMOXoasuiny, «J{eHUCOBCKUN YETOBEK
«Heannepransiupl», «KpoMmanboHs», «lIpenkn denoBekay, «IOTambl 3BOJIIOLUU YEIOBEKAY,
«Pacepl yenoBekar.

Ob6opynoBaHue: MyJIsSKH OKaMEHeNoCTel, MpeIMEeTOB MaTepUalIbHOW KyJIbTYphl MPEIKOB
4yeJoBeka, penpoaykuu (hotorpadun) KapTHH ¢ MUGOIOTHICCKUMU U OMOICHCKUMHU CIOKETaMU
IPOMCXOXACHUST YeJoBeKa, (hoTorpadmu HaXOJOK HMCKOMAeMbIX OCTATKOB YEJIOBEKa, CKEeJeT
YyeJloBeKa, MOJIeNb Yeperna 4YeloBeKa M yepera LIMMIIaH3€, MOJENb KUCTH 4YeJOBeKa M KHUCTU
IIMMIIaH3€, MOJIEIH TOPCa MIPEIKOB YEJIOBEKA.

Jlaboparopnasi pab6ora «M3yueHne o0OCOOCHHOCTEW CTPOEHHS CKeJeTa 4YeJIOBEKa,
CBSI3aHHBIX C IPSIMOXOXKACHUEM.

IIpakTnyeckas padora «/3yueHne FKOJIOTHYECKUX aJaNTalli YEIOBEKay.

Tema 6. IKo0J10THsI — HAyKa 0 B3aMMOOTHOLICHUSIX OPraHU3MOB M HAJJOPTraHNU3MEeHHBIX
CHCTEM C OKpY KaKouen cpenoi

3apoxaeHue U pa3BuTHe dKosoruu B Tpynax A. ['ymGompara, K. @. Pymee, H. A.
CeseproBa, J. I'ekkens, A. Tencnu, B. H. Cykau€Ba. Paznmensr u 3amaum skonoruu. CBs3b
9KOJIOTMH C APYTUMHU HayKaMH.

Metonsl skonoruu. [loneBbie HaOMIOAEHUS. DKCIEPUMEHTHI B AKOJIOTMU: MPHUPOJHBIE U
nabopaTtopHble. MoJenupoBaHie B 3KOJIOTMU. MOHUTOPUHT OKpY’Karollel Cpesbl: JOKaJIbHBbIi,
pPErHOHAIIBHBIN U TJI00ATBHBIN.

3HAUEHUE DKOJIOTMYECKMX 3HAHUHM JUIS 4YEIOBEKAa. DKOJOTMYECKOE MHUPOBO33PEHHUE Kak
OCHOBa CBf3€H YeEJIOBEYECTBA C MNpUpOonod. POpMHpPOBAHME SKOJOTMYECKOW KYJIbTYpbl M
9KOJIOTMYECKON TPaMOTHOCTH HACEJICHHUS.

JdemoHcTpanuu

[Moptpetsr: A. 'ym6onsar, K. @. Pynwe, H. A. CeBepuios, D. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuuel u cxemsl: «Paznensl sxongorun», «MeToabl sKonorum», «CxemMa MOHUTOPUHTA
OKPYKAIOIIEH Cpeab».

JlabopaTopHas padora «/3ydeHne METOI0B SKOJIOTUYECKUX UCCIIETI0OBAHUI.

Tema 7. Opranusmsl U cpeaa 00MTAHUSA

DOkonorudeckre (GakTOpbl W 3aKOHOMEPHOCTH UX JeictBus. Knaccudukanus
JKOJIOTHYECKHUX  (aKkTOpoB:  abuWoTWyeckwe, OHMOTHYECKHE, aHTpororeHHsle.  OOmme
3aKOHOMEPHOCTH JIeHCTBUS Konorndeckux (axropos. [Ipasuno munnmyma (K. lnpenrens, FO.
JIn6ux). TonepaHTHOCTH. IBPHONOHTHBIEC 1 CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnyeckue gaxtopsl. CBeT Kak sKonoruueckuii ¢pakrop. JlelicTBrue pa3sHbIX y4acTKOB
COJIHEYHOI'O CHEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKUE TPYIIbl PACTEHUH M >KUBOTHBIX I10
OTHOLLIEHUIO K cBeTy. CUrHanbHas poib cBeTa. @oTonepuoin3m.

Temnepatypa kak skonoruueckuil ¢akrop. [leiicTBue TemmepaTypbl Ha OpPraHU3MBI.
[TolikuioTepMHBIE U TOMOMOTEPMHBIE OPTaHU3MBbI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTraHU3MBI.

Brnaxxnocte kak skonormueckuii ¢akrop. IlpucnocoOnenus pacTeHH K MOIACPKaHUIO
BojHOro Oamanca. Knaccudukanus pacteHuid mo OTHOIIeHMIO K Boje. I[lpucmocobnenus
YKUBOTHBIX K U3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOMTaHMS OpPraHU3MOB: BOJHAS, HA3eMHO-BO3/YIIHAs, MOYBEHHAs, TTyOWHHAas
HOJIIIOYBEHHAsA, BHYTPUOpPraHu3MeHHas. DU3MKO-XMMHUYECKHE OCOOEHHOCTH CpeJl OOUTaHus
opranu3moB. [Ipucnoco0naeHust OpraHu3MoB K KU3HU B Pa3HBIX CpEAax.

buonoruueckue putmel. BHenHue u BHyTpeHHUE pUTMbl. CyTOUYHBIE U TOAUYHBIE PUTMBI.
[IpucnocoOaeHHOCTH OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUMN KU3HU.

XKuznennsie Gopmbl opranu3moB. [lonstue o xu3HeHHOW (opme. KuzHeHHBIE (HOPMBI
pacTeHUM: JepeBbsl, KyCTapHUKHU, KyCTAPHUUKH, MHOTOJETHUE TpaBbl, OJHOJETHUE TpPaBbl.



XKuzneHnole (GOpPMBbI KUBOTHBIX: THAPOOHMOHTHI, T€OOMOHTHI, a’3pOOMOHTHL. (OCOOEHHOCTH
CTpOEHHS U 00paza KU3HU.

buotnueckne  ¢akrtopbl. Buapl OMOTHYECKUX  B3aUMOJCUCTBUN:  KOHKYPCHIIHS,
XHUIIHAYECTBO, CUMOMO3 U ero ¢gopmsl. [lapazutusMm, koomnepanus, MyTyaJiu3M, KOMMEHCAIU3M
(KBapTHpaHTCTBO, HaxJeOHWYeCTBO). Herpoduueckne B3auMOAEWCTBUA  (TOMHYECKUE,
dbopuueckue, padbpuyeckue). 3HaueHHEe OMOTHYECKUX B3aUMOJEHCTBHUMA IS CYIIECTBOBAHUS
OpPraHU3MOB B cpesie ooutanus. [[puHIIMTT KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanuu

Tabmuiel u cxeMbl: «JKonoruueckue GaxTopbn», «CBETOBOM CHEKTPY», «IKOJIOTHUECKUE
IPYIIbI )KUBOTHBIX IO OTHOLLIEHUIO K CBETY», « TerI0KpOBHBIE JKUBOTHBIEY», «XOJIOAHOKPOBHbBIE
KUBOTHBIEY, «DUNOIOTUYECKUE aJanTalllH >XHUBOTHBIX», «Cpeapl OOUTaHUS OpPTraHU3MOBY,
«buonornueckue putMb», «JKuszneHHsie GopMbl pacTeHuin», « KuzHeHHbIe GOPMBI ) KUBOTHBIX),
«JKocHucTeMa IMIMPOKOIMCTBEHHOTO Jieca», «IKOCUCTEMa XBOMHOro Jjeca», «llenu nutanusy»,
«XumangectBoy, «Ilapasutuzmy, «Konkypermusy, «Cumonos», «KommeHncamuzm.

O6opynoBaHue: Tepbapuu pacTeHU M JKUBOTHBIX, MPHUCIOCOOJCHHBIX K BIUSHUIO
pa3IUYHBIX  DKOJOTHYECKUX  (PAaKTOpPOB, TepOapuu  CBETOJNIOOMBBIX, TECHEIIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHUI, CBETONIOOMBBIC, TCHEMIOOMBHIE U TEHEBHIHOCIHBBIE KOMHATHBIC
pacrenus, repoapuu 1 KOJUICKIIUY TETUTIOTFOOMBBIX, 3SMMOCTOMKUX, MOPO30yCTOMYMBBIX PACTCHUH,
yyyena MNTUI[ W 3Beped, repbdapuu pacTeHWid, OTHOCAIIMXCA K Turpoduram, kcepoduram,
Me30(uTam, KOMHaTHBIC PACTCHHS IAHHBIX TPYII, KOJUJIEKIINH )KUBOTHBIX, OOUTAIOIINX B Pa3HBIX
cpenax, TepObapuu M KOJNJIEKIMHM PpPAaCTEHUH W JKUBOTHBIX, OONQJAOIIUX YepTaMu
IPUCIIOCOOTIEHHOCTH K CE30HHBIM HM3MEHEHUSIM YCIOBUH JKU3HHM, TepOdapuu U KOJUIEKLIUU
pacTeHU M KUBOTHBIX PA3NUYHBIX KU3HEHHBIX ()OPM, KOJUICKIIMH KUBOTHBIX, YJaCTBYIOIIUX B
pPa3IUYHBIX OMOTHYECKUX B3aUMOICHCTBUSIX.

JlaGopaTopnas padora «BrisiBieHre MpUCcocOOICHUI OPraHU3MOB K BIUSHUIO CBETAY.

Jlabopatopnasi pabGora «BbisiBIeHHE MNPUCTIOCOOJICHUN OPraHu3MOB K BIHASHHIO
TEMIIEpaTypbI».

JlabopaTopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHM W3 pa3HBIX MeECT
oOUTaHUM.

Tema 8. Jxon0orust BUAOB U NOMYJISALIUIM

DKOJOTHYECKHE XapaKTePUCTUKH momysiiuu. [lomynsmnus kak Ononoruyeckas CUCTeMa.
Ponbe HEomHOpOMHOCTH cpeibl, QU3HYECKUX OaphepoB M OCOOCHHOCTEW OWOJIOTHH BHJIOB B
(hopMUpOBaHUH TPOCTPAHCTBEHHOMN CTPYKTYPHI MOMYJsuil. OCHOBHBIE MMOKA3aTeIH MOMYJISLUN:
YHCIIEHHOCTb, IUIOTHOCTh, BO3PACTHAs M TOJOBas CTPYKTypa, POXKIAAEMOCTb, NMPUPOCT, TEMII
pocTa, CMEpTHOCTh, MUTpAITHSL.

DKojoruyeckas CTpykTypa mnomyisiuuu. OleHKa YUCIIEHHOCTH MOomyisuuu. JnHamuka
MOMYJISIUK U € perysiius. buoTrnueckuii moTeHIMan nonynauud. MoaenupoBaHue TUHAMUKA
nonyisiiud. KpuBble pocta uyucieHHoctu mnonyisuud. Kpusbsie BbDKHUBaHMs. Perysius
YUCIIEHHOCTU TMOMYJISIIUA: poiib (aKTOPOB, 3aBUCSIIMX M HE 3aBHUCAIIUX OT TIJIOTHOCTH.
DKOJIOTHYECKHE cTpaTeruu BU0B (r- u K-ctparerun).

[TonsiTne 00 oskojormueckod Huie Buaa. Mectoobutanue. MHOromepHas MOJENb
skonornyeckor Humm Jx.M. XarunHcona. Pa3mepsl skonorndeckor HumM. [loreHnnansHas u
peann3oBaHHas HUILIU.

Bun kak cucrema momymsuumii. Apeansl BUIOB. Buabsl M MX KU3HEHHBIE CTPATETUH.
DKOJOTUYECKHE SKBUBAICHTHI.

3aKOHOMEPHOCTH TIOBEJICHUS M MUTpPAMA KUBOTHBIX. buojornueckue WHBa3UHU
qy>KEePOIHBIX BUIOB.

JdemMoHcTpanuu

IToptper: Jx. U. XaTunHCOH.

TabmuIel 1 cXeMbl: «DKOJIOTHYECKUE XapaKTEPUCTUKHU MOMysuny, «IIpocTtpaHncTBeHHas
CTpYKTypa momyJsiun», «Bo3pacTHeie mnupamuabl nomnynsuun», «CKOpOCTbh 3acelieHus



NOBEPXHOCTU 3€MJIM Pa3IMUHBIMM OpraHusMammu», «Moxenp skosornueckoil Humm Jx. U.
XaT4YnHCOHAY.

Ob6opynoBanue: repdapuu pacTeHUM, KOJUIEKIIUN )KUBOTHBIX.

JlabopaTropnasi pabdora «[IpucrnocoOneHus ceMssH pacTeHUN K PaCcCEICHUIOY.

Tema 9. Jxko0rus coodmeCTB. IKOJOrHYECKHE CHCTEMBI.

CooOmiectBa opranu3mMoB. buoreHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamMH B
OuoreHose.

Okocucrtema kak oTkpeiTasg cucrema (A. JIx. Tencnau). dyHkunoHalbHBIE OJIOKU
OpPraHU3MOB B HKOCHUCTEME: MPOAYLEHTbI, KOHCYMEHTBI, peayleHTbl. Tpoduueckue ypoOBHH.
Tpoduueckue nenu u cetu. Aduorndeckue 0y0ku 3kocucteM. [1ouBBI U UIIBI B SKOCUCTEMAX.
KpyroBopoT BewecTB 1 OTOK 3HEPTUU B IKOCUCTEME.

OcHoBHbIE MTOKa3aTeNu 3kocucTeMbl. buomacca u npoaykius. DKOJ0rH4ecKre MUpaMubl
quces, OMOMacChl U SHEPTUH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu. HanpaBieHHbIC
3aKOHOMEpPHBIE CMEHBI COOOILECTB — CyKieccuu. llepBuuHble U BTOPUYHBIE CYKLECCHHU U UX
OpUYUHBL. AHTPONOreHHbIE BO3AEHCTBUS Ha cykineccud. KiumakcHoe cooOmIecTBO.
Bbuopaznoobpazue 1 MoJHOTa KPyroBOPOTa BELIECTB — OCHOBA YCTOWYMBOCTH COOOIIECTB.

[Ipupoanbie 3KOCHUCTEMBL. JKOcucmeMbl 03€p U pek. DKocucmemvl Mopell U OKeaHos.
Oxocucmemvl myHOp, 1ecos8, cmenetl, NyCHbvlHb.

AHTpPOIIOT€HHBIE  JKOCUCTEMBI. Arposkocuctema. ArponeHo3. Paznmuuus wmexay
AHTPOIIOTEHHBIMU U NIPUPOJHBIMU DKOCUCTEMAMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. I'opojackas ¢uopa u dayHa.
Cunantponu3anusi ropoJckoil ¢ayHel. buomormueckoe ©  XO3MHCTBEHHOE 3HAYCHHE
arpo3KoCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOCHCTBUI OPraHU3MOB B SKOCHCTEMAX.
Ponv xackaonoco sghghexma u 6u0os-s0uguxamopos (kirouesvix 6u008) 6 GYHKYUOHUPOBAHUU
aKocucmem. IlepeHOC PHEPrUM M BEILECTB MEXAY CMEXKHBIMU DKOCHCTEMaMHU. Y CTOWYMBOCTH
OpraHM3MOB, MOMYJSIUI M HOKOCHUCTEM B YCIOBUSX €CTECTBEHHBIX M aHTPOIIOTE€HHBIX
BO3JICUCTBUM.

Mexanuzmbl  8030eticmeus — 3a2psA3HEHULl  PA3HLIX  MUNO8 HA  CYOOP2AHUBMEHHOM,
OpP2AHUBMEHHOM, HNONYIAYUOHHOM U IKOCUCHEMHOM YPOBHAX, OCHO8bl IKOIOSUHLECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmeusi. MeToq0I0rusl MOHUTOPUHIAa €CTECTBEHHBIX U
AHTPOTIOTEHHBIX IKOCHUCTEM.

JdemoHcTpanuu

[Toptper: A. Ix. Tencnu.

Tabmure! u cxeMbl: «CTpYKTypa OHOIIEH03a», « IKOCUCTEMA IMMUPOKOIMCTBEHHOTO JIECay,
«JKocucTeMa XBOMHOTO Jecay, «DyHKIMOHAbHBIE TPYNIbl OPraHU3MOB B OJKOCHUCTEME),
«KpyroBopor BemectB B dKkocucteme», «llemm mnwmTaHms (macTOWINHASA, JETPUTHAS),
«OKoNornyeckas mupaMmuIa Yucen, « IKoIorudeckas nmupaMmuga OuomMacchbly, « IKOIOrudecKas
nupammia seprun», «Odpazosanue 6onoray, «llepsuuHas cykieccus», «BoccTraHoBieHue jgeca
nocie moxapay, « JKOCUCTEMA 03epay, «ArpoleHo3», «KpyroBopot BemiecTB U MOTOK SHEPTUU B
arpouieHose», «IIpumepsl yp6oakocuctem».

O6opynoBanue: repOapuy pacTeHUN, KOJUJICKIIMM HACEKOMBIX, Uydelia MTUIl U 3Bepei,
repOapuu KyJIbTypHBIX U JUKOPACTYIINX PACTCHUN, aKBApUYM KaK MOJIEIIb SKOCUCTEMBI.

IIpakTnyeckas padora «l3yuyeHue u onrucanue ypoo3aKOCHCTEMBI.

JlaGopaTopHas padora «l3ydyeHne pazHOOOPa3Us MEIKUX TTOYBEHHBIX WICHUCTOHOTHX B
Pa3HBIX IKOCHCTEMAX).

IKCKypeust «IKCKypcHs B TUIIMYHBIN OuoreoneHos (B ayOpaBy, Oepe3HsK, €JIbHUK, Ha
CYXOJIOJIbHBII WU TOWMEHHBIH YT, 03€p0, O0JI0TO)».

IKeKypeHs «IKCKYypCHsl B arpo3KOCUCTEMY (Ha TMOJIE UK B TEIUTMYHOE XO35HUCTBO)».

Tema 10. buocdepa — rinodanbHas IKocUCTEMA



buocdepa — obmeruianerapHast o0ojgouka 3eMiIH, Te CYLIECTBYEeT MJIM CYIIECTBOBaa
KU3HB. PazButHe npencrapienuii o 6nocdepe B Tpyaax O. 3tocca. Yuenue B. U. Bepranckoro o
6uocdepe. O6snactu 6nocdeps! u e€ cocran. JKupoe BelecTBo Onocheps! 1 ero GyHKINU.

3aKOHOMEpPHOCTH cylecTBoBaHus 6uochepsl. OcodeHHOCTH Onochepsl Kak rio0aabHOM
sKocucTeMbl. JluHamuuyeckoe paBHOBecue B  Ouocgepe. KpyroBopoTbl Bemects H
OroreoXMMHUECKHe HUKIIBI (yrieposa, a30Ta). PUTMHUHOCTD sBIIeHUH B Ouocdepe.

3onaneHOCTh Onochepsl. [TonsTue o 6mome. OCHOBHBIE OMOMBI CYIIHN: TYHJIPa, XBOHHBIE
Jeca, CMEIIaHHbIE W IIMPOKOJIMCTBEHHBIE JIeca, CTEIH, CAaBaHHBI, ITyCTHIHH, TPOIIMUYECKHUE Jieca,
BBICOKOTOphsi. Kitumar, pacTUTenbHbIN U 5KUBOTHBIN MUP OMOMOB CYIIIH.

CrpykTypa 1 GyHKIHS KUBBIX CHCTEM, OLIEHKA X PECYPCHOTO MOTEHITMaIa U OMOCPEPHBIX
(bYHKIMA.

JdemoHcTpanuu

[optpets: B. U. Bepnanckuii, 3. 3rocc.

Tabmuups! u cxemsl: «I'eocheprr 3emnny», «Kpyrosopor azora B nmpupone», «Kpyrosopor
yriaepoja B mpupoje», «KpyroBopor kuciopoaa B npupojae», «KpyroBopot BoJsl B PUPOIE»,
«OcHoBHBIE OMOMBI cyny, «Kimumatudeckue nosica 3emumy», « Tyaapay, «Tairay, «CMmenranHbIf
necy, «lllupokonucTBeHHbIH ecy, «Crenby, «CaBanHay, «IlycTeiasay», « Tponudeckuit ecy.

O6opynoBanue: repoapuu paCTeHUN pa3HbIX OMOMOB, KOJUICKITUHN )KHBOTHBIX.

Tema 11. YesioBeKk 1 OKpYKAWOIIAs cpeAa

DKOJIOTHYECKUE KPU3UChl M WX TNpUYHHBL. Bo3aeiicTBue denoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AyLIHOM cpenbl. OXpaHa Bo3ayxa. 3arps3HeHue BOAHOM cpebl. OXpaHa BOAHBIX
pecypcoB. Paspymenne nousl. OXpaHa IIOYBEHHBIX pecypcoB. MI3MeHeHue Kimmara.

AHTpONOreHHOe BO3/ICHCTBHE HA PACTUTENbHBIN U )KUBOTHBIA MUp. OXpaHa pacTUTEIHLHOTO
U JKUBOTHOTO Mupa. OCHOBHBIE MPHHIUIBI OXpaHbl mpupoasl. Kpacueie kHurn. Ocobo
oxpansiemble npupoansie Teppuropun (OOIIT). borannueckue caapl 1 300J0TMYECKUE MTAPKH.

OCHOBHBIC TIPUHITUITBI YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA W MPUPOABI. PanmonansHOE
NpUPOAONOIL30BAHUE M  COXpaHeHHe Ouojoruueckoro pasHooOpasus 3emun. OOmume
3aKOHOMEPHOCTH TJI00ATBHBIX SKOJIOIMUECKUX KpHU3HCcOB. OCOOEHHOCTH COBPEMEHHOTO KpU3Hca
U €T0 BEPOSTHBIE MOCIIEACTBUS.

PazBuTne MeETOZOB MOHHTOPHHTA pPA3BUTHS OINACHBIX TEXHOTCHHBIX IIPOIIECCOB.
Cucmemmubie uccredosanusi nepexooa K pecypcocoepezaioujeii. U KOHKYPEHMOCNHOCOOHOL
snepeemuxke. buonocuueckoe paznoobpasue u ouopecypcol. Hayuonanvnvie ungopmayuonmnvie
cucmemvl, obecneuugaroujue 00CMyn K UHDOPpMAYUU NO COCMOSHUIO OMOEIbHLIX U008 U
akocucmem. OCHOBbL IKOpeadbUIUmMayuy IKocUcmem u cnoco606 6opvbobl ¢ GUONOBPEIHCOCHUAMIL.
Pexoncmpykyus mopckux u HazemMHbIX 9KOCUCTNEM.

JdemoHcTpanuu

Tabmumet u  cxeMbl: «3arpsizHeHue aTtMmochepbl», «3arpsi3HeHue Tuapochepb,
«3arps3HeHue nouBb», «[lapHUKOBBIN 3P PerT», «Oco00 oXpaHseMble IPUPOJAHBIE TEPPUTOPUID,
«Mogenu ynpasisieMoro Mupa.

O6opynoBanue: hoTorpaduu oXpaHsIeMbIX pacCTCHUN 1 )KUBOTHBIX KpacHol kauTH Poccuiickoit
®enepanun, KpacHol KHUTH pervoHa.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'U
HA YPOBHE CPEJHEI'O OBIIETI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBnmMBaeT TpPeOOBaHHS K pPE3yJbTaTaM OCBOCHHUS OOYUYaIOIIUMHCS
nporpamMm CpCaHETo OGH_IGI‘O 06pa30}3aH1/1;1: JIMYHOCTHBIC, MCTAITPCIMCETHLIC U IIPCAMCTHBIC.



B cTpykType NMYHOCTHBIX PE3yJIbTAaTOB OCBOCHHUS MPOTPaAMMBbI IO OHOJOTHH BBIICICHBI
CICMYIOINE  COCTaBIAIONIME: OCO3HAHWE OOYYAIOMUMHCS  POCCHMCKON  TpaKIaHCKOU
UJECHTUYHOCTU — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH W CaMOOMPEJIEICHUIO,
Hanuyue momueayuy K OOyYEHUI0 OWOJIOTHM, YeleHanpaeienHoe pazeumue BHYTPEHHHUX
yOeKIACHHUI IMYHOCTH Ha OCHOBE KIIIOYEBBIX LEHHOCTEH M MCTOPHUYECKUX TPATUIUN pPa3BUTHUS
OHMOJIOTMYECKOr0 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYaIOIIUXCSl PYKOBOJICTBOBATHCA B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMM  YCTaHOBKaMH, MPUCYUIUMU  CHUCTEME
OMOJIOrMYeCcKOro  OOpa3OBaHMS, Haluuue NPAaoCO3HAHUs  DKOJIOTMUECKON  KYJIbTYpHI,
cnocobHocmu cmagumy UENHA U CTPOUTH KU3HEHHbIE IIJIaHBbI.

JIM4HOCTHBIE PE3yJbTaThl OCBOCHUS MPOTPaMMbl 110 OMOJIOTHH JOCTUTAIOTCS B €AMHCTBE
y4eOHOM U BOCTIUTATENBHON NEATEIHHOCTH B COOTBETCTBHH C TPAAUIIMOHHBIMU POCCUUCKUMU
COIIMOKYJIbTYPHBIMH, UCTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, TPUHATHIMHU B
oOmiecTBe MpaBUJIAaMH U HOPMaMHU TOBEACHUS M CIIOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUSI M CaMOPA3BUTHUSA, PA3BUTHS BHYTPEHHEW MO3WIMU JIMYHOCTH, MATPUOTHU3MA U
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEJIOBEKY TpyJa M CTaplieMy I[OKOJEHUIO, B3aUMHOIO
YBaXEHHUsA, OEpeKHOTr0  OTHONMICHHS K  KyJIbTYpHOMY  HACICIUI0 W  TPATUIUAM
MHOTOHAllMOHAJIBHOTO Hapoaa Pocculickon ®@enepannu, NpUpoAE U OKPYKaroLIeH cpene.

JIM4HOCTHBIE pe3ybTaThl OCBOCHUS y4eOHOro npeamera «buonorus» IOJKHBI OTpa)xaThb
TOTOBHOCTh M CIIOCOOHOCTH OOyYaroluXcsi pyKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3ULIUEH JUYHOCTH, CHUCTEMON IICHHOCTHBIX OpHEHTAllMi, TO3UTHUBHBIX BHYTPEHHHUX
yOeXIeHUI, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHMCKOro  OOIlIEecCTBa,
pacivpeHre >KU3HEHHOTO OIbITa M OIBITa JESATEIbHOCTH B MPOILECCE pealin3allud OCHOBHBIX
HaIpaBJCHUN BOCIIUTATEIbHOM IEATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHUSA:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH  OOydYaromierocss Kak aKkTUBHOTO U
OTBETCTBEHHOTI'O YJIeHAa POCCUICKOI0 OOIIECTBA;

OCO3HAHHE CBOUX KOHCTUTYLIMOHHBIX IMpaB M OOS3aHHOCTEH, YyBaKEHHWE 3aKOHa U
IIPABOIOPAIKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOH JIEATEIHHOCTH MPHU CO3JaHUHM YUEOHBIX MPOEKTOB,
penieHnu yueOHbIX 1 MTO3HABATENIbHBIX 33]1a4, BHIOTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEJENATh COOCTBEHHYIO TO3HMIIMIO MO0 OTHOIIEHHUIO K SBICHUSM
COBPEMEHHOM KU3HU U OOBICHSATH €€;

YyMEHHE y4YWUThIBaTh B CBOMX JEWCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aUMOJICUCTBUS JIIOACH C pa3HBIMU yOKIECHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU U COLIMATIbHBIM
MOJIOKEHUEM;

TFOTOBHOCTh K COTPYIHHUYECTBY B IIPOLECCE COBMECTHOTO BBINOJHEHUS Y4YeOHBIX,
MO3HABATENIbHBIX W UCCJENIOBATENbCKUX 3a/lad, YBAXKUTEIBHOTO OTHOIIEHUS K MHEHUIO
OMIOHEHTOB MPH 00CYXAEHUN CIIOPHBIX BOIPOCOB OMOJIOTMYECKOI0 COJIEPIKAHNUS;

TOTOBHOCTb K TYMaHUTAapHOU U BOJIOHTEPCKOU €ATEIbHOCTH;

2) NIaTPUOTHYECKOTO BOCIIUTAHMS

c(hOpMUPOBAHHOCTH POCCUICKON IPaXKTAHCKOW UACHTUYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMYy HAapoAy, 4yBCTBAa OTBETCTBEHHOCTH INepel PoauHON, ropAaocTh 3a CBOW Kpai, CBOIO
Ponuny, cBOM A3BIK U KyJIbTYpPY, IPOILJIOE U HACTOALLEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIECHUE K TPUPOTHOMY HACIIECUIO U TAMITHUKAM MPUPOJIBI, JOCTHKEHUSIM
Poccuu B Hayke, HCKyCCTBE, CIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTH OLICHUBATh BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE OMOJIOTHH,
MOHMMAaHHUS 3HAYeHUs OWOJOTMH B IO3HAHWM 3aKOHOB NPHUPOJIbI, B JKU3HU 4YelOBEKa U
COBPEMEHHOI0 00I1IECTBA;

uzeiiHas yoe:x IEHHOCTh, TOTOBHOCTD K CITY>KE€HHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyap0y;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:



OCO3HaHUE AYXOBHBIX LIEHHOCTEN POCCUNCKOr0 HAPOAa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIOCOOHOCTh OLIEHUBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIC PELICHUS, OPUCHTUPYSICH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U 1IIEHHOCTH;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOHUMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJUTEIISIM, CO3/IaHUIO0 CEMbU Ha OCHOBE OCO3HAHHOIO
IPUHATHS LEHHOCTEN CEMEMHOMN )KM3HU B COOTBETCTBHUHU € TPAJULMAMHU Hapo1oB Poccnu;

4) 3¢TeTHYECKOT0 BOCIIUTAHUSA

JCTETUYECKOE OTHOILICHHE K MHpPY, BKIIOYAs SCTETUKY ObITa, HAYYHOI'O U TEXHUYECKOTO
TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOLICHHI;

IOHMMAaHHE€ YMOLMOHAJIBHOTO BO3AEUCTBUS KUBOU NPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHIO B pPa3HbIX BUJAX HCKYCCTBA, CTPEMJIEHHE MPOSIBIISTH
KaueCTBa TBOPUYECKOM JINUHOCTH;

5) ¢usuyeckoro BocnuTaHus, (OPMHMPOBAHHA  KYJbBTYpPbl 310pPOBbSI U
IMOLUOHAIBHOIO 0JIATONOJIYYHS:

MOHUMAaHWE W pealn3aius 310pOBOro U 0e30MacHOro obpasa Ku3HU (30pOBOE MUTAHUE,
COOIOICHHE TUTHEHHYECKUX MPAaBWI M HOPM, COAIaHCUPOBAHHBIM PEKUM 3aHITHH M OTIbIXA,
perynsipHas (¢u3MyecKas AaKTUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIIEHHS K COOCTBEHHOMY (PU3UUECKOMY U IICUXUYECKOMY 3/I0POBbIO;

NOHUMAaHHWE LEHHOCTU NPaBWJ HWHAMBUIYAJIbHOTO M KOJUIEKTUBHOTO 0€30IacHOro
IIOBEJICHUS B CUTYalLlUsIX, YTPOKAIOLIUX 310POBBIO U KU3HU JIIOJEH;

OCO3HAaHHE MOCJEACTBUM M HENPUATHS BPEIHBIX NPHUBBIYEK (YMOTPEOIECHUS aTKOTOJIs,
HapKOTUKOB, KypeHUs);

6) TPyA0BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPY/Y, OCO3HAaHUE LIEHHOCTH MacTepCTBa, TPY10JII00HE;

TFOTOBHOCTb K aKTUBHOM JESITEIbHOCTH TEXHOJIOIMYECKOM U COIIMAIbHOM HalpaBIEHHOCTH,
CIIOCOOHOCTH HHUITMHPOBATh, INIAHUPOBATH U CAMOCTOSTEIHHO BHITIONHSATh TAKYIO €S TEbHOCTD;

UHTEpEC K pa3nyHbIM cepam mpodeccHnoHaTbHON AeATeIbHOCTH, YMEHHE COBEpILATh
OCO3HaHHBIHM BBIOOp Oyay1eil mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa3oBaHMIO U CaMOOOpPA30BaHUIO Ha NMPOTSKEHUH BCeH
KU3HH;

7) IKOJIOTHYeCKOr0 BOCIIMTAHUS:

9KOJIOTHUYECKHU IeIecCO00pa3HOe OTHOIICHNWE K MPUPOJIe KaK UCTOYHUKY JKHM3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBAaHUS,

MOBBIIIICHHE YPOBHS SKOJOTHYECKOW KYyIbTYphl: MPHOOPETEHUE ONbITA IIAHUPOBAHUS
MOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX IOCJIEICTBUI 711 OKPY>KAIOILIEN Cpeibl;

OCO3HaHHUeE TT100aTbHOr0 XapaKTepa 3KOJOTHIECKUX MPOo0IeM U MyTel UX pelieHus;

CIIOCOOHOCTh MCNOJIb30BaTh NPUOOpPETaEMbIE MPU M3YYEHUH OMOJIOTUHU 3HAHUS U YMEHUS
OpU pelieHuu MmpoOJeM, CBSI3aHHBIX C PAMOHAIBHBIM TMPUPOIOIOIb30BaHUEM (COOMIOICHNE
IpaBWI TOBEJIEHUS B NMPHUPOJAE, HANpPABICHHBIX HAa COXPAaHEHHWE PABHOBECUS B JKOCHUCTEMaX,
OXpaHy BUIOB, IKOCHCTEM, Orochepsl);

aKTUBHOE HENpUATHE JEHCTBUM, NPUHOCSIIMX Bpel OKpYyXKarolled NpUpOJHOU cpere,
yYMEHHE MPOTHO3UPOBATH HEOJArONPHUATHBIE HKOJIOTMYECKUE MOCIEACTBHS MPEeIIPUHUMAEMBIX
JEUCTBUN U NIPEAOTBPAILATh UX;

HaJIM4YME pa3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOM KYJIbTYpbl, OIbITa
JESTEIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBaTbCSI HMHU B
MO3HABATEJIbHONW, KOMMYHMKAaTUBHOW M COLMAJIbHON MpAaKTHUKE, FOTOBHOCTU K YYacTHUIO B
MPAKTUYECKOU IEITETBHOCTH IKOJIOTMYECKOW HAIPABIEHHOCTH;

8) HeHHOCTH HAYYHOr0 O3HAHUS:



c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHA HAyKd M OOIIECTBEHHOM TMpaKkTUKHU, OCHOBAHHOTO Ha JHallore KyJbTyp,
CHOCOOCTBYIOILIETO OCO3HAHHIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEPUICHCTBOBAHUE A3bIKOBOI M UNTATENIbCKON KYJIbTYpPbI KaK CpEACTBa B3aUMOICHCTBUS
MEX]y JIFOJIbMU U II03HAHUS MUDA;

MOHUMaHHE crenu(UKU OUOJIOTMH KaK HayKH, OCO3HaHMsI €€ poiu B (HOpMHUPOBAHHUH
palMOHAIBFHOTO HAyYHOTO MBIIIJICHHS, CO3aHUHU LIEJIOCTHOTO MPEJCTAaBICHHUS 00 OKpYy’KalolieM
MHpEe KaK O €IMHCTBE TMpUPOIbl, 4YeloBeKa M OOIIecTBa, B MO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEN U peIIeHUH MPOoOJIeM COXpaHEHUS IPUPOIHOTO PABHOBECHS;

yOeXKAEHHOCTh B 3HAYUMOCTH OMOJIOTMH JJIi COBPEMEHHOW IUBWJIM3ALMU: 00eCTeUeHUS
HOBOTO YPOBHS pa3BUTHsI MEIHMILIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJOIHH, CIIOCOOHBIX
pemath pecypcHble MpoOIeMbl pa3BUTHUSL YEJIOBEUECTBA, TIOUCKA MyTeH BBIXOJA U3 II00aNbHbBIX
9KOJIOTHYECKUX MPo0IeM U obecrieueHus epexoaa K yCTOMYMBOMY Pa3BUTHIO, PAllUOHATILHOMY
HCIOJIb30BaHHUIO IPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKHX 3HAHUM B IEJSAX MOBBIIMICHUS OOIIeH
KyJbTYypbl, €CTECTBEHHO-HAy4YHOH TI'PAMOTHOCTH, KaK COCTaBHOM YacTH (YHKIIMOHAIbHOU
IpPaMOTHOCTH 00y4Jaronmxcs, popMupyemMoi npu U3ydeHuu OUoIoTuH;

NOHMMAaHHE CYIIHOCTH METOJIOB IIO3HAHUS, MCIOIb3yEMbIX B ECTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIBb30BaTh IOJyyaeMble 3HAHUS Ui aHaluu3a M OOBSICHEHUS SBICHUN
OKpPY’AaIoIIero MUpa M MPOUCXOJSAIIMX B HEM H3MEHEHUN, yMEHHE JellaTb 0O0OCHOBaHHbIE
3aKJIIOYEHHUST Ha OCHOBE HAy4yHBIX ()AKTOB W MMEIOLIUXCSA JAHHBIX C LEIbI0 IOJyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIPHO HCIOJIb30BAaTh OMOJIOTMYECKUE 3HAHUS JUIsl pEIIeHUs
po0JieM B peaJIbHBIX )KU3HEHHBIX CUTYAlIMSIX;

OCO3HAaHUE IICHHOCTH HAay4HOH JEATENBHOCTH, TOTOBHOCTh OCYIIECTBIATH NMPOECKTHYIO U
HCCJIEIOBATENBCKYIO JAESITEIbHOCTh HHAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HEMpPEpbIBHOMY OOpPa30BaHUIO MU CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJyYEHHUIO HOBBIX 3HAaHUN 1O OHOJOTMHM B COOTBETCTBUU C >KMU3HEHHBIMU
NOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIbTATBI

MertanpeamMeTHble pe3yibTaThl OCBOCHUSA YUeOHOro mpeamera «bHONOTHs» BKIIOYAIOT:
3HAYUMBIC JJISL q)OpMI/IpOBaHI/IH MHPOBO33PCHUA 06yqa}0m14xcs{ MCKIUCHUIITIMHAPHBIC
(MexrpeMeTHBIE) 00IIeHaYYHbIE TTOHSTHS, OTPAXKAIOIINE [IETOCTHOCTh HAYYHON KapTUHBI MUPA
n CHCIII/I(l)I/IKy MCTOOOB ITO3HAHMsA, NCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HayKax (BCIIICCTBO, SHEpIu-,
SIBJICHUE, TPOIECC, CUCTeMa, Hay4HbIH (haKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsi, UCCIEIOBaHUE, HAOIIOJICHUE, M3MEpPEHUE, SKCIICPUMEHT WM JPYTHE); YHHBEpPCaIbHBIC
ydeOHbIe JeiCcTBUS (MO3HABaTEIbHbIC, KOMMYHUKATUBHbBIC, PETYISTUBHBIC), 00ECICUNBAIOIINE
dbopmupoBanre (HyHKIMOHAIBLHONH TPAMOTHOCTH U COLMAIBHONW KOMIETEHITUH OOYYalOIIuXCs;
CIIOCOOHOCTh oOyJaromuxcs UCIIONIb30BaTh OCBOCHHBIE MEXIUCIUIUTMHAPHBIE,
MHPOBO33PCHUYCCKHUEC 3HAHUA W YHHBCPCAJIbHBLIC y‘-I€6HI)I€ I[GflCTBI/I?I B II03HABAaTEILHON U
COLIMATILHOW MPAKTHKE.

B pesynpraTe wu3yueHus OHWOJIOTHM HaA YPOBHE CpEAHETO OOIIEro O0Opa3oBaHUS Y
oOyuaromierocss OyayT chopmupoBaHbl MO3HABATEIbHBIC YHUBEpCAIIbHBIE yueOHBIE JIEHCTBUS,
KOMMYHHMKAaTHBHbIE YHUBEpCAJIbHbIE Y4eOHblE JEWCTBUSA, PETYJISITUBHbIE YHHBEpPCaJIbHbIC
ydeOHbIe JeHCTBHSI, COBMECTHAS IEATEIHHOCTD.

MeTtanpeaMeTHbIE Pe3yJIbTaThl OCBOSHUS MPOTPAMMEBI CPEIHEro 00IIero o0pa3oBaHUS
JOJKHBI OTPaKaTh:

OBjajeHNe YHMBEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH I€HCTBUSIMU:

1) 6a3oBble JIOTHYECKHUE TeiiCTBHS:



CaMOCTOATENIbHO (OPMYJIMPOBATh U AaKTyaJIM3UPOBaTh MpoOieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIO0JIb30BaTh IPH OCBOCHUM 3HAHUH MPUEMBI IOTHUECKOTO MBILUICHUS (aHaI13a, CHHTE3a,
CpaBHEHHMs, KIacCU(pUKalUu, OOOOIIEHHS), PpPacCKphIBaThb CMBICI OHOJIOTHYECKHX MOHATUMN
(BBLAETATH UX XapaKTEpHbIE MPU3HAKH, YCTAHABIUBATH CBSA3U C IPYTHMMHU HOHATHIMM);

ONpeeNaTh LEeNH JeATeIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUHM HX JOCTHKEHMS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIEISIMU;

WCIOJIb30BaTh OHMOJOTMYECKHE MOHATHS JUIsl OObSICHEHHS (AKTOB U SIBICHUHA KUBOM
IIPUPOJIBI;

CTPOUTH JIOTHUECKUE PACCYKACHUSI (MHIYKTUBHBIE, IEAYKTUBHBIE, TI0 AHAJIOTUH ), BHISBIISATH
3aKOHOMEPHOCTH U MPOTHUBOPEUHUS] B pacCMaTPUBAEMBIX SIBJICHUSX, (DOPMYITUPOBATh BBIBOJBI U
3aKJIIOUEHHUS;

IIPUMEHATH CXEMHO-MOJEJIBHBIE CPEACTBA Ul MPEACTABICHMs CYIIECTBEHHBIX CBS3€H U
OTHOIIIEHWN B M3Y4YaeMbIX OHMOJOTHYECKHX OOBEKTaxX, a TaKKe MPOTUBOPEYHI Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HHHOPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabatbIBaTh IJIaH PELIECHUS MPOOIEMbI ¢ YIETOM aHaIN3a UMEIOIIUXCSl MaTepUaIbHBIX
Y HEMATEpUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LEINSIM,
OLICHUBATh PUCKU MOCIEACTBUN ACSITEIbHOCTH;

KOOPAMHHUPOBATh M BBINOJHATH pabOTy B YCJIOBHUSIX pEaJbHOr0, BUPTYaJbHOIO U
KOMOMHUPOBAHHOTO B3aMMOACHUCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIJICHUE MPU PELICHUH )KU3HEHHBIX TPOOJIEM.

2) 0a30BbIe HUCCIeA0BATENbCKUE eiiCTBHS:

BJIa/IETh HABBIKAMM y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOW IEATEIbHOCTH, HaBbIKaMU
pasperieHust npoodsieM, CIOCOOHOCThIO U TOTOBHOCTBIO K CaAMOCTOSITEIbHOMY MOUCKY METOJIOB
pelIeHHs MPaKTUYECKHUX 3314, IPUMEHEHHUIO Pa3IMuHbIX METOJIOB IMO3HAHUS;

UCIIOJb30BaTh PA3JIMUHbIE BUJABI ACATEIBHOCTH I10 IOJYYEHHUIO HOBOTO 3HAHHUA, €ro
MHTEpIIpEeTalluy, NPeoOpa3oBaHNI0 U NMPUMEHEHHIO B yUEOHBIX CUTyalUsX, B TOM YHCJE MpU
CO3JIaHMM YYEOHBIX U COIMATIBHBIX IPOEKTOB;

(hopMHpOBaTh HAYyYHBIM TUI MBIIIJICHUS, BIaJAETh HAYYHOU TEPMHUHOJIOTHEN, KIIOYEBBIMU
HNOHATHAMH U METOJAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJaud B 00pa30BATENBLHON NESITEIBHOCTH M
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH NIPUYMHHO-CIIECACTBEHHBIE CBSI3M W aKTyallM3UpOBaTh 3a/Jady, BbIABUIaTh
TUIOTE3y €€ pelIeHus, HAXOIUTh ApTYMEHTHI Ui JOKa3aTelIbCTBAa CBOMX YTBEP)K/IEHUH, 3a/1aBaTh
napaMeTpsl U KpUTEPUH PEIICHHUS;

aHAJIM3UPOBATH MOJYYCHHBIE B XO/I€ PEIICHUS 33a/Ia4H Pe3yIbTaThl, KPHTUYECKU OLIEHUBAThH
UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBJISATh LIEJICHAIIPABJICHHbIN MOUCK IMEpPEeHOoca CPEACTB M CIOCOOOB JEHUCTBUS B
npo(heCCHOHATIBHYIO CPEeay;

YyMETb TEPEHOCUTHh 3HAaHUS B  I[IO3HABAaTEIbHYIO M  IMPAKTUYECKYI0  00JacTu
KU3HECATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX YUYEOHBIX NIPEIMETOB;

BBIIBUTAaTh HOBBIC WJCH, Ipeajaratb OpUTHHAIbHBIE MOAXOABI U PpELICHHs, CTaBUTH
npoOJIeMbI U 33]1a49H, OITYCKAIOIINE aJbTEePHATUBHBIC PELICHHUS.

3) padora ¢ unopmanmeii:

OPUEHTUPOBATHCS B PA3IUYHBIX MCTOYHMKAX HH(OpMaruu (TEKCTe y4eOHOro Mmocoowms,
HAYYHO-TIOMYJISIPHOM JUTEepaType, OMOIIOTUYECKUX CIIOBApSX W CIPABOYHUKAX, KOMIIBIOTEPHBIX
0a3ax JnaHHBIX, B VIHTepHeTe), aHAIM3MPOBaTh WH(POPMALMIO pa3IMYHBIX BUAOB U (opMm
NPEJICTaBICHNS, KPUTHUECKH OIICHUBATh €€ JOCTOBEPHOCTH M HEITPOTUBOPEUUBOCTD;



(dbopMyIHpOBaTh 3aMpoChl U NPUMEHATH pPA3IUYHBIE METOABI NPU TOUCKE M OTOOpe
Ouoornueckoi HHpopMauu, He0OX0IMMOM JIJIsl BHIITOJIHEHUS YUEOHbIX 3a/1a4;

npuoOpeTaTh OMBIT HCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHHKATHUBHBIX TEXHOJIOTHH,
COBEPUICHCTBOBAThH KYJIbTYPY aKTUBHOTO HCIIOIb30BaHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJIbHYIO (OpMY NpEICTaBICHUS OHOJIOTHYECKOM
nHpopmanuu (cxeMsl, rpaduKy, JuarpamMmbl, TaOJIUIbI, PUCYHKH U IPYTOe€);

UCIIONIb30BaTh HAYYHBIH S3bIK B KauecTBE CpEACTBAa IMpH paboTe ¢ OHOIOTHYEeCcKOM
nH(popManyen: NPUMEHATh XUMHUYECKUe, (PU3HYeCKhe U MAaTeMaTH4YeCKHe 3HAKH M CHMBOJIBL,
¢dopmynbl, abOpeBHAaTypy, HOMEHKJIATypy, HCIOJNb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPECTBA HATJISITHOCTH;

BJIAJeTh HABBIKAMU PpACHO3HABaHUS M 3alIMThl MHpOpPMaLUH, HH(POPMAIIMOHHON
0€30MacCHOCTH JTUYHOCTH.

OBiagenne yHMBepCAJbHBIMH KOMMYHHMKATHBHBIMH JeHCTBUSIMU:

1) o0menne:

OCYILECTBIISATh KOMMYHHKAIIUU BO BceX c(epax >KM3HM, aKTHBHO Y4acTBOBATh B JUAJIOTe
WIM JUCKYCCUU TIO CYILIECTBY 00CykIaeMoil TeMbl (YMEHHE 3aJjaBaTh BOIIPOCHI, BBICKA3bIBATh
CY)KIEHHSI OTHOCUTENIBHO BBIIOJHEHMS IIpejlaraéMoil 3ajadd, Y4MTHIBaTb HHTEPECHl U
COTJIACOBAHHOCTD MO3UILUHI APYTUX YUACTHUKOB JHAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBbIE CpEICTBA OOLICHMS, MOHUMATh 3HAUYEHUE COLMATbHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUSI KOH(DIUKTHBIX CUTYallUl, YMETh CMr4aTh KOHQJIUKTHI U
BECTH I1IEPErOBOPHI;

BJIAJIETh Pa3IMYHBIMU CIIOCOOAMU OOIEHUS W B3aUMOJCHCTBHS, MOHMMATh HaMEpEeHUs
JpYTUX JIOAEH, NPOSIBIISATh YBAXKHUTEIHHOE OTHOLICHHE K COOECETHUKY U B KOPPEKTHOH (opme
(hopMynUpoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHHS C HMCIOJIB30BAHUEM S3BIKOBBIX
CPEJICTB.

2) coBMeCTHAs 1eITeJIbHOCTD:

NOHUMAaTh M MCMOJIb30BaTh MPEUMYIIECTBA KOMAaH/IHON U WHIUBUAYaIbHON pabOThl MpuU
peleHny OMoJIOrnYecKoi MpobsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBBIX
(hopM B3aMOJEHCTBUS NP peLICHUH y4eOHOM 3a1auu;

BBIOMpPATh TEMATUKy M METOJbl COBMECTHBIX JEMCTBUH C y4y€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEH Ka)kJI0r0 4IeHa KOJIEKTHUBA;

IPUHUMATh LEJIH COBMECTHOM JAEATEIbHOCTH, OPIraHU30BbIBaTh M KOOPIMHUPOBAThH
JEHCTBHS 110 €€ JOCTUKEHHUIO: COCTABIIATH IUIAH JEHUCTBUN, PACIIPEAEIISTh POJIA C YYETOM MHEHHN
YYaCTHHUKOB, 00CYKJIaTh Pe3yJIbTaThl COBMECTHON pabOTHI;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U Ka)/J0r0 y4aCTHHKA KOMaHbl B OOIIMI pe3ynbTar
10 pa3paboTaHHBIM KPUTEPHSIM;

npejiaraTb HOBBIE IPOEKTHI, OLICHUBATh WAEHU C IO3ULUU HOBU3HBI, OPUTHHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISATh TMO3UTUBHOE CTPATETMYECKOE IIOBEIEHHWE B pPa3IMYHBIX CHUTyalusX,
NPOSIBJIATH TBOPUECTBO U BOOOpAKEHHE, ObITh MHUIIMATUBHBIM.

OBiageHne YHMBEPCAJIbHBIMH PeryJsiTHBHBIMU 1efiCTBUAMM:

1) camoopranu3amnus:

UCIOJIb30BaTh OWOJIOTMYECKHWE 3HAHUS JJs BBIABICHUS NOpoOJeM M HX pelIeHUs B
KU3HEHHBIX M YU€OHbBIX CUTYalHsX;

BbIOMpaTh HA OCHOBE OMOJOTMYECKUX 3HAHUI LIEIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JEUCTBUAX M IOCTYIKAaX IO OTHOLIEHUIO K >KMBOW INPUPOAE, CBOEMY 3I0POBBIO0 U 3I0POBBIO
OKpYKarOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIIATh IO3HABATENIbHYIO JESTEIbHOCTb, BBISABIATH MPOOJIEMBI,
CTaBUTh M (OPMYJIUPOBATH COOCTBEHHBIC 3a7adyd B O0Opa30BaTEIBHON JESITEIHLHOCTH U
YKU3HEHHBIX CUTyalusX;



CaMOCTOSITENIbHO COCTABJIATH IJIAH PELIeHUs MpoOIeMbl ¢ YIETOM UMEIOIUXCS PEeCypPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIOUTEHUII;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacmupsATh paMKH y4eOHOTO NMPEeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;

JieNaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLICHHUBATbh MIPUOOPETEHHBIN OTBIT;

CHOCOOCTBOBATh (POPMUPOBAHMIO M TPOSIBIICHHUIO MIMPOKOM APYIUIIMH B PA3HBIX 00JaCTAX
3HAHUMN, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHbD.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIa/IETh HaBBIKAMH MTO3HABATENbHON pe(IeKCUU KaK OCO3HAHUSI COBEPILAEMbIX JE€UCTBUN
Y MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTaTOB U OCHOBAHUM, UCIOIB30BATh MPUEMBI pedieKcun
JUISL OLICHKU CUTYalluH, BBIOOpa BEPHOTO PELICHHUS;

YMETb OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATD PEILICHUS 110 UX CHUKCHHUIO;

IIPUHUMATh MOTUBBI U ApIYMEHTBI APYTUX [IPU aHAIU3E PE3YNIbTATOB JEATEIbHOCTH;

3) npuHsATHE ce0s1 M APYTUX:

OPUHUMATh ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

[IPUHUMATb MOTUBBI U ApIYMEHTBI APYTUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JIPYTUX HA OLIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHMUMATh MUP C MO3ULMU APYTOro YEJIOBEKA.

HNPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3ynbTaThl OCBOCHHUS COAEp)KaHUS ydeOHoro mpenmera «buomorus» Ha
yriyOJIEHHOM YPOBHE OPHEHTHPOBAHBI Ha o0ecredeHue npopuiIbHOro 00ydeHus: 00ydarouXCs
6uosioruu. OHM BKITIOYAIOT: crielu(puuecKre st OMOJIOTUU HayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI
JEHCTBUI 1O OCBOEHUIO, MHTEPIIPETALIMM M IPE0OpPa30BaHUIO 3HAHUM, BUABI JEATEIBHOCTH IO
NOJYYEHUIO HOBBIX 3HAHMHA M HUX MPUMEHEHHMIO B PA3JIMYHBIX Y4eOHBIX, a TAKXKe B PealbHbIX
KU3HEHHBIX cuTyauusx. [IpenMerHblie pe3ynbTaThl IPeICTaBICHbI IO FOJaM U3yUeHUsl.

[IpenmeTHbIe pe3ysibTaThl OCBOEHHs yueOHoro npeamMera «buonorus» B 10 knacce n0mKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUN O MeCTe U POJIK OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(hopMHUPOBaHUM €CTECTBEHHO-HAY4YHON KapTUHBI MUPA, B IO3HAHUU 3aKOHOB IIPUPO/IbI U PEIICHUN
npo0JeM palMoOHaIbHOTO MPUPOJIONONIB30BAHMS, O BKIIA/Ie POCCUHCKUX U 3apyOeKHbIX YUEHBIX
B pa3BUTHE OUOJIOTHH;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKUX 3HaHUM, KOTOpas BKJIKOYAeT: OCHOBONOJArarolue
OMOJIOrMYeCKHEe TEPMUHBI U TOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboJu3M, TOMEeocTas,
CaMOpETyJIsIIHs, CAMOBOCIIPOU3BEICHHUE, HACIIEICTBEHHOCTh, H3MEHUNBOCTb, POCT U Pa3BHUTHUE),
ouonornueckue Teopun (kimerounas Teopus 1. IlIBanna, M. Illneitnena, P. Bupxosa,
XpOMOCOMHas Teopusi HacneacTBeHHocTH T. Moprana), ydenus (H. V. BaBunoBa — o neHTpax
MHOT000pa3usi U MPOUCXOXKACHUS KyJIbTYPHBIX PAacCTEHHI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
IIEPBOIO MOKOJIEHHUS, PACIIEIIEHHUS], YUCTOTHI FaMET, HE3aBUCUMOT0 HacieoBanus I'. Menaens,
TOMOJIOTMYECKUX pSAIOB B HaciencTBeHHOW wu3MeHunBoctu H. . BaBuiosa), npuHIUMbI
(KOMIIIEMEHTapHOCTH);

BJIaJICHHE OCHOBHBIMH METO/IaMH HAYYHOTO TTO3HAHHSI, UCIOJIb3yEMbIX B OMOJIOTHYECKHX
UCCIIEIOBAaHUSX JKUBBIX 00OBEKTOB (ONMHUCAaHKUE, U3MEPEHHUE, HAaOII01eHUE, SKCIIEPUMEHT);

YMEHHE BBIACIATh CYIIECTBEHHbIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKapHUOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4YHCie OakTepuid, rpubOB, pacTeHU,
YKUBOTHBIX U Y€JIOBEKA, CTPOEHUSI OPTaHOB M CUCTEM OPraHOB PACTEHMI, )KMBOTHBIX, YEIOBEKa,
IIPOLIECCOB KU3HEACATEIbHOCTH, IPOTEKAIOIINX B OpraHU3MaxX PacTEHUH, dKUBOTHBIX U YEJIOBEKA,
OMOJIOrMYECKHUX MPOLIECCOB: 0OMEHA BEUIECTB (METAa00IM3M ), IPEBPALLEHUS SHEPTUH, OPOKEHUS,



aBTOTPO(HOIO U reTepoTpPOPHOro TUIOB MUTaHUA, HOTOCHHTE3a U XeMOCHHTE3a, MUTO3a, Meii03a,
ramMeToreHesa, sMOpuoreHesa, MOCTAMOPHUOHAIBHOTO pa3BUTHSA, Pa3MHOXKEHHUS,
UH/IMBUAYAIBHOTO DPa3BUTHS OpraHu3Ma (OHTOT€HEe3a), B3aUMOJEHCTBHMS TE€HOB, Te€TEpO3HcCa,
HCKYCCTBEHHOTO 0TOOpA;

YMEHHE YCTaHABIMBATh B3aMMOCBS3H MEXIY OPraHOMJAMH KIETKH U HX (YHKIHSIMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEeW U UX (QYHKIUSAMHU, MEXy OpraHaMU U CUCTEMaMU OPTaHOB y
pacTeHuil, >KMBOTHBIX M 4YeJOBeKa M MX (YHKIMSIMH, MEXKIY CHCTEMaMHU OpPraHOB U UX
GyHKIUSAMU, MEXKIy STanamMu OOMEHa BEIECTB, 3TalaMu KJIETOYHOTO IUKJIAa M YKU3HEHHBIX
IIUKJIOB OPraHU3MOB, JTalaMH SMOPHOHAIBHOTO pPAa3BUTHSA, TE€HOTUIIOM U  (PEHOTHUIIOM,
(dhenotunom u paktTopamu cpeabl OOUTaHMUS;

YMEHHE BBISBISITh OTIMYUTEIbHBIE NPU3HAKHU JKMBBIX CHUCTEM, B TOM YHCIIE PAaCTEHHI,
YKUBOTHBIX U YEJIOBEKA;

YMEHHUE HUCIOJIb30BaTh COOTBETCTBYIOLINE apryMEHThI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIMKY JJIs1 JOKa3aTeIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMAaTUUYECKUX TPy,

YMEHHUE peraTh OM0JIOTHYECKUE 3a/1a41, BBISBIISIT IPUUYNHHO-CIICACTBEHHBIE CBA3H MEXKIY
UCCJIETyEMbIMU OMOJIOTUYECKUMU IPOLIECCAaMU U SIBJICHUSIMM, J€JaTh BBIBOJBI U MPOTHO3bI HA
OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOJHATh JJAOOpPATOpPHbIE U MPAKTHUECKHE padOThl, COOMIOIATh MpaBuUia MpU
pabote ¢ yueOHbIM U 1a00paTOPHBIM 000PYIOBaHUEM;

YMEHHE BBIIBUTaTh THUIIOTE3bl, IMPOBEPATh HUX HKCIEPUMEHTAJIbHBIMU CpPEICTBaMH,
(dhopMyaHpys LieNb UCCIIEA0BaHMSL, aHATU3UPOBATH MOJyYCHHbIE Pe3yJIbTAaThl U €aTh BBIBObI;

YMEHHE Y4YacTBOBaTh B Y4€OHO-HMCCIEAOBATEIILCKON paboTe MO OMOJOTHU, DKOJOTHH U
MeJIUIMHEe, NMPOBOAUMON Ha 0a3ze LIKOJBHBIX HAYYHBIX OOLIECTB, W MyOJIMYHO MPEICTaBIIATH
MOJIyYEHHBIE PE3yJIbTAaThl HA YYEHUUECKUX KOHPEPEHLIUSAX;

YMEHHUE OLICHUBATh 3TUYECKUE ACTIEKThl COBPEMEHHBIX UCCIIEI0BaHUI B 001aCTH OMOIOrUN
U MEIULMHBI (KJIOHUPOBAaHUE, HCKYCCTBEHHOE OIUIOJAOTBOPEHUE, HANpaBJIE€HHOE W3MEHEHHE
T€HOMA U CO3/I1aHUE TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIISITh OCO3HAHHBIN BBIOOp Oyaylel NpodecCuoHaNbHON AESITENbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CETTLCKOTO X03sMCTBa, MUILEBON
IPOMBIIIIEHHOCTH, YIITyOJIATh IO3HABATENbHbIN HHTEpEC, HAallPaBJICHHbII Ha OCO3HAHHBIN BBIOOP
COOTBETCTBYIOILIEH Mpodeccun 1 MpoaoJKeHHe OMOIOTHYecKOro o0pa3oBaHus B OpraHU3aIUIX
CpeaHero NpoeCCHOHATBLHOTO M BBICIIIETO 00pa30BaHMS.

[IpenMeTHBIE pe3yabTaThl OCBOCHUS yueOHOro npeamera «buonorus» B 11 knacce NOMKHBI
OTpaXkaTh:

c(hOpMUPOBAHHOCTH 3HAHHUIM O MECTE M POJU OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(hopMHUPOBAaHUM COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHHbI MHpa, B IMO3HAHWU 3aKOHOB
IPUPOJIBI U PEHICHUH DKOJIOTMYECKUX MPOOJIeM YelOBEUeCTBa, a TaKXKE B PEIICHUU BOIPOCOB
PaLMOHAIBLHOTO IPUPOIONOIb30BaHMS, U B (POPMUPOBAHUU [IEHHOCTHOTO OTHOILEHUS K IPUPOJE,
o0IIeCTBY, YENOBEKY, O BKJIAJ€ POCCHUUCKUX U 3apyOeKHBIX YUYEHBIX-OHMOJIOTOB B pa3BUTHE
OuoJoruy;

yMEHHE BJIaJIeTh CHCTEMON OMONOTMYECKUX 3HAHUH, KOTOpas BKIIOYAET OMpeAeNiCHUs U
NOHUMAaHHE CYIIHOCTH OCHOBOIIOJAralouMX OWOJIOTUYECKUX TEPMUHOB U MOHATHH (BHI,
sKocucTtema, Owocdepa), Ouomormdyeckue Teopuu (dBoonMOHHAs Teopus Y. JlapBuHa,
cuHTeTHYeckass Teopus sBomonuu), yueHus (A. H. CeBepuoBa — 0 myTsSX M HampaBICHMSIX
sBotonuu, B.W. Bepranckoro — o 6uocdepe), 3akoHbI (TeHETHYECKOTO paBHOBecHs k. Xapau
u B. BaiinGepra, 3aponsimeBoro cxonctsa K. M. bapa), npaBuna (Muaumyma O. JIuOwuxa,
9KOJIOTMYECKON MUpaMUbl JHEPTHH ), TUIIOTE3bI (TunoTe3a «mupa PHK» V. I'unbepra);

YMEHHME BIAJ€Th OCHOBHBIMM METOJAaMH HAy4yHOIO TIO3HAHMSI, MCIIONb3yEMbIMU B
OMOJOTMYECKHX HCCIEAOBAHUAX JKUBBIX OOBEKTOB W DJKOCHUCTEM (OMHCAHHME, H3MEPEHHUE,
HaOJII0/IEHUE, PKCIIEPUMEHT), CIIOCOOaMH BBISIBJICHUS U OLIEHKM aHTPONOIE€HHBIX W3MEHEHUH B

PUPOJIE;



YMEHHUE BBIACIATh CYIIECCTBEHHBIE NPU3HAKU: BHUAOB, OHOTr€OIICHO30B, JKOCHCTEM U
Oomocdepsl, CTAOMIM3UPYIOMIETO, IBIDKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpA,
JJIONATPUUECKOTO U CUMIIATPUUYECKOTO BHI000pA30BaHMs, BIUSHUS ABWKYIIUX CUJI 3BOJIOINUN
Ha TeHO(OH]| MOMYJISINHN, TPUCITOCOOICHHOCTH OPTaHU3MOB K Ccpejie OOMTaHUs, YepeTOBaHHS
HarpaBJIeHUI 9BOJIIOLIMHU, KPYTOBOPOTA BELIECTB U MOTOKA YHEPTUHU B IKOCHCTEMAX;

YMEHHE yCTaHABJINBATh B3aUMOCBSI3U MEXKTY MPOIIECCAMHU SBOJTIOIINH, IBHKYIIAMHA CUITAMA
aHTPOIIOTeHe3a, KOMIIOHEHTAaMH Pa3JIMYHBIX HKOCHCTEM M NPUCHOCOOICHUSMH K HHUM
OpPTaHU3MOB;

YMEHHUE BBISBIIATH OTIUYUTENbHBIEC IPU3HAKH )KUBBIX CUCTEM, MPUCIIOCOOIEHHOCTh BUI0B
K cpene oOWTaHMs, aOMOTHYECKMX M OMOTHYECKHX KOMIIOHEHTOB JKOCHUCTEM, B3aWMOCBS3EH
OpPTraHU3MOB B COOOIIECTBAX, AaHTPOIOT€HHBIX U3MEHEHHUH B 9KOCUCTEMAaxX CBOEIl MECTHOCTH;

YMEHHE HCIOJIh30BaTh COOTBETCTBYIOUINE apryMEHTHI, OMOIOTUIECKYIO0 TEPMHUHOJIOTHIO U
CHUMBOJIMKY JUIl JIOKa3aTeJIbCTBA POJICTBA OPraHU3MOB PpA3HBIX CHUCTEMATHYECKUX TPy,
B3aMMOCBSI3M OPTraHW3MOB W CpeIbl OOMTAaHMWs, €AWHCTBA UYEIOBEUYECKUX pac, HEOOXOAMMOCTH
COXpaHEHHMsT MHOT000pa3usi BUJOB M 3KOCHUCTEM KaK YCJOBHUS COCYILIECTBOBAHHUS MPUPOIBI U
YeJI0BEYECTBA,

YMEHHUE peraTb OMOJIOTHYECKUE 3a/1a4H1, BBISBIISIT IPUUYNHHO-CIICACTBEHHBIE CBA3H MEXKIY
UCCIIETyeMBIMI OMOJIOTHYECKUMH TPOIECCAMU H SIBICHUSMH, JI€1aTh BBIBOJBI M MPOTHO3BI HA
OCHOBAHUU TMOJTYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JJAOOpATOpHbIE U MPAKTHUECKHE padOThl, COOMIOAATh IpaBUia MpU
pabote ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0OBAHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bI, TPOBEPATh HUX OKCIEPHUMEHTAIBHBIMU CPEJICTBAMH,
(dbopMyaHpys LieNb UCCIIEA0BaHMSL, aHATU3UPOBATh MOJyYEHHbIE Pe3yJIbTAaThl U €aTh BBIBOIbI;

yMEHHE Y4YacTBOBaTh B Y4€OHO-HMCCIEAOBATEICKON paboTe Mo OMOJOTHU, DKOJIOTHH U
MEIUIMHEe, NMPOBOANMON Ha 0a3ze LIKOJbHBIX HAYYHBIX OOLIECTB, W MyOJIMYHO MPEICTaBIIATH
NIOJTY9YCHHBIC PE3YJIbTAThl HA YICHUIECKUX KOH(EPEHIUX;

YMEHHE OIICHMBAaTh THUIOTE3bl U TEOPUU O IMPOUCXOKICHUU JKU3HHU, 4YelloBeKa U
YeJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBHSIX W CHOCO0axX MpenoTBpAIIEHHs TI00aTbHBIX
U3MEeHeHu# B buocdepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBIN BBIOOp Oyaylel npodecCHoHaNbHON AESITENbHOCTH B
o0acTi GMOJIOTMHU, KOJIOTUH, IPUPOJIOTIONIB30BAHMS, MEAULIUHBI, OMOTEXHOJIOTUH, ICUXOJIOTHH,
BETEpUHAPHUH, CEIICKOTO XO3SHCTBA, MUIIEBON MPOMBIIICHHOCTH, YTITyOIsTh TTO3HABATEIbHBIN
UHTEpEeC, HalpaBJIeHHbIH Ha OCO3HAHHBINA BEIOOP COOTBETCTBYIOLIEH NMPOodheccHu U MpoaoIKEHHE
OHMOJIOTHYECKOTO 00pa30BaHUsI B OPraHM3ALMUSAX CPEIHETO MPO(PECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

Ne
/o

HaumenoBaHue pa3jie/ioB
U TeM MPOorpaMmmMbl

KoauuyecTBo yacoB

Bcero

KonTtpoJbHbie
padoTbI

IIpakTHyeckue
padoThI

DJIEeKTPOHHbIE
(uudgposbIe)
o0pa3oBaTe/ibHbIE

pecypcbl

buosorus kak Hayka

JKuBnle cucTeEMBI U UX
H3YUYCHHUE

buonorus kineTku

0.5

XuMUYECcKask OpraHu3arus
KJIEeTKHU

10

Crpoenue u GyHKIUH
KIJICTKH

OOMEH BELIECTB U
NIPEBPAILICHUE DHEPIUU B
KJIETKE

Hacnencreennas
nHpopmanus u
peanuzanus e€ B KIETKE

0.5

JKU3HEHHEBIN IUKIT KIETKA

Crpoenne u pyHKIUU
OpraHHU3MOB

17

1.5

10

Pa3zmHoxeHue u pa3BuTHe
OpraHu3MOB

1.5

11

I'enetuka — Hayka o
HACJIEICTBEHHOCTU U
U3MEHYUBOCTHU
OpPraHHU3MOB

0.5

12

3aKOHOMEPHOCTH
HACJIeZICTBEHHOCTH

10




13 3aKOHOMEPHOCTH 6 |
W3MEHUYUBOCTH

14 ['eneTuka yenoseka 3 0.5

15 Cenexuusi OpraHu3MoB 4 1
buortexnonorus u

16 4
CUHTETHYECKasl OMOJIOTHS

17 PezepBHOE Bpemst 1

OBIIEE KOJIMYECTBO 102 13

YACOB I10 ITPOTPAMME




11 KJIACC

Ne
n/n

HaumeHoBaHue pa3jie/ioB
U TeM MPOorpamMMbl

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHyeckune
padoThI

DJIEKTPOHHBIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypcsl

3apokJeHNe U pa3BUTHE
IBOJTIOIIMOHHBIX
MPEJICTABICHUN B
OHMOJIOTHH

MuKkpo3BOIOIMS U €€
Pe3yIbTaThI

14

MakposBontonus u eé
Pe3yJIbTATHI

[Ipoucxoxnenue u
pa3BUTHE KU3HU Ha 3emJie

15

1.5

[IpoucxoxaeHue yenoBeka
— AHTPOIOreHE3

10

DKOJIOTHS — HayKa O
B3aUMOOTHOIIECHUSX
OpraHu3MOB U
HaJOpraHU3MEHHBIX
CHCTEM C OKpY>Karoen
cpenou

0.5

OpraHu3Mel 1 cpesia
oOuranus

1.5

DKOJIOTHS BUIOB 1
MONYJISIUN

0.5

DKo0JI0TUsA COOOIECTB.
DKOJIOTHYECKHUE CUCTEMEI

12

0.5

10

buocdepa — rmobanpHas
IKOCHCTEMA




YenoBek U OKpy Karomast

11 6
cpena
12 PesepBHOE BpeMst 8
OBUIEE KOJIMYECTBO 102 75

YACOB II0 ITPOITPAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
/o

Tema ypoka

KoauuyecTBo yacoB

Bcero

KonTpoJbHbIe
padoThbI

IIpakTHyeckne
padoTbl

Jlara
U3yYeHUs

DJIeKTPOHHbIE
nugposeie
oOpa3oBaTe/ibHbIE

pecypchbl

buonorus kak xoMIyiekcHas
HayKa 1 KakK 4aCTb
COBPEMCHHOI'O O6H.I€CTBa

JKuBEIE CHCTEMEI U UX CBOMCTBA

YpoBHEBas opraHu3anus )KUBbIX
CUCTEM

Hcropust OTKpBITHS U U3YYEHUS
kietku. Kinetounas teopust

Meroasl MOJIEKYJIAPHON U
KJICTOYHOH OMOJIOrHH.
[IpakTuyeckas pabora
«M3y4yeHne MeToI0B KIICTOYHOM
6uosioruu (xpomarorpadus,
anexTpodopes,
muddepeHnranbHoe
uentpudyruponanue, [11[P)»

0.5

XUMHUYECKUH COCTaB KIIETKU

MuHepanbHbI€ BEllleCTBa
KJIETKH, MX OMOJIOTHYECKasi pOJb

Oprannueckue BeniecTna
KJIETKH — OCJIKH.
JlabopaTtopHas pabota
«O0HapyxeHue OCIIKOB C
MOMOIIIHIO KAY€CTBEHHBIX
peaKIumi»

0.5




CsoiicTBa, K1accudukanus u
¢dbyHKIIMU OETKOB

10

OpraHI/IquKI/IC BCIICCTBA
KJICTKH — YTJICBOAbI

11

Oprannueckue BeniecTna
KJIETKU — JIUTTUBI

12

Hyxkneunosbie kucnotsl. JIHK u
PHK. JIabopatopHas pabora
«MccnenoBanne HYKJIEHHOBBIX
KHCJIOT, BBIJIENIEHHBIX U3 KJIETOK
Pa3IMYHBIX OPraHU3MOBY

0.5

13

Crpoenue u pynkuuu ATO.
Hpyrue nykneo3uarpudocdarst
(HT®D)

14

CexBennpoBanue JIHK.
MeTo/1bl TEHOMUKH,
TPAHCKPHUIITOMHKH, IIPOTCOMUKH

15

Meroas! CTPYKTYpHOMI
OHOJIOTHH

16

Tunel KITETOK.
[IpokapuoTnueckas KieTka

17

CrpoeHnue 3ykapruoTU4ECKON
kieTku. [Ipaktuueckas pabota
«3y4eHue CBOMCTB KJIETOYHOU
MeMOpaHbD»

0.5

18

[ToBepxHOCTHBIN anmapat
KJIETKU

19

OnHomMeMOpaHHbIE OPraHOUIbI
kietku. [Ipaktuueckas padota
«M3ydyeHue 1BUKEHUSA
IUTOIUIa3MbI B PACTUTEIIBHBIX
KJIETKaX»

0.5




20

[TomyaBTOHOMHBIE OPraHOUIBI
KJIETKUA: MUTOXOHJIPHH,
mwiactuiel. JlaboparopHas
pabota «HMccnenoBanue
IUIa3MOJIM3a U ACIIa3MOJIN3a B
PaCTUTENBHBIX KIETKAX)»

0.5

21

HemeMOpaHHbIe OpraHOU/IbI
KJICTKH

22

CtpoeHue u QyHKIHH sIpa

23

CpaBHurenbHas
XapaKTEPUCTUKA KIETOK
sykapuot. JlaboparopHas
pabora «M3yuenue cTpoeHus
KJIETOK Pa3IU4HbIX
OpraHU3MOB)

0.5

24

ACCUMUIISIIVS U TUCCUMIIISINS
— JIB€ CTOPOHBI METaboIM3Ma.
Tunsl o0OMeHa BEIIeCTB.
JlaGopaTtopHnas pabota
«3ydyeHne kaTaauTH4eCKOn
aKTUBHOCTH (PepMEHTOB (Ha
MpUMepe aMHUIIa3bl WK
KaTaJia3bl)»

25

DepMEHTAaTUBHBIN XapaKTeP
peaxkuuil KJI€TOYHOI0
MeTtabonusma. Jlaboparopuas
pabota «M3yuenue
(hepMeHTaTUBHOTO
paclleIUIeHHs] IEpOKCcHUIa
BOJIOPOJIa B PACTUTEIbHBIX U
XKHBOTHBIX KJIETKaX»

0.5

26

benku-akTHBaTOPHI N OCIKHU-
UHTUOUTOPHI




27

ABTOTpOGHBIH TUIT OOMEHa
BEILIECTB

28

dotocunTes

29

XemocuHnres. JlaboparopHas
pabora «CpaBHEHHUE MTPOIIECCOB
(oToCHHTE3a U XEMOCHHTE3a»

0.5

30

AHa’poOHbBIE OpraHu3Mbl. Bus
Opoxenus. JlabopatopHas
pabora «CpaBHEHHE MPOIIECCOB
OpOIKEHHSI U JIBIXaHUS»

31

AspoOHBIE OpraHU3MbI. JTaIlbl
JHEPreTHYECKOro oOMeHa.
DHeprust MeMOpaHHOTO
rpagueHTa npotoHoB. CuHTE3
AT®: Pabota nporonHoit ATD-
CUHTA3bI

32

O0o001IeHNE U CHCTEMATH3ALIHS
3Hauuii mo teme "OOMeH
BEIIIECTB U MIPEeBpAICHIE
SHEpruu B KieTke" /
KonTponbHas pabota mo Teme
"OOMEeH BEIIECTB U
MIpeBpallieHUE SHEPTUU B
Kierke"

33

Peakiiuy MaTpu4HOro CHHTE3a

34

Tpanckpunuus — MaTpUIHBIN
cunre3 PHK

35

Tpancnsiuus U €€ 3Tarbl

36

KonupoBanue aMHHOKHCIIOT.
Posns pubocom B buocunTE3e
Oenka

37

Opranu3zanus reHoma y




MIPOKApUOT U FYKapUOT

38

MonekyJisipHbIe MEXAHU3MBI
9KCIIPECCHH T€HOB Y 3YKapUOT

39

Bupycel — HeksieTouHbIE
(hOpMBI J)KU3HH U O0JTUTaTHBIC
napa3uThl. [IpakTiueckas
pabora «Co3nanue Moieaun
BUpYCa»

0.5

40

BupycHbie 3a0oeBanus
4yeJIOBEKAa, YKUBOTHBIX, PACTCHUHN

41

HanorexHonoruu B OMOJIOTUH U
MEINIIAHE

42

JKM3HEHHBIN TUKIT KIETKU

43

Marpuunsiii cunTe3 JJHK

44

Xpomocomsl. JTaboparopHas
pabora «M3y4eHue XxpoMocom
Ha TOTOBBIX MHUKpOIIpenaparax»

0.5

45

Jlenenue KIeTKku — MUTO3

46

Tunsl kietok. Kapuokunes u
LUTOKUHE3. Peryamus
JKU3HEHHOTO ITUKJIA KJICTOK.
JlaboparopHas paboTa
«Habmonenue Muro3a B
KJIETKaX KOHYMKA KOpEIIKa JTyKa
(Ha TOTOBBIX
MHUKpOIIpenapaTax)»

0.5

47

O0001IeHne ¥ CUCTEMATH3AIUSA
3HAHWH 10 TEMaM
"HacnencteHHas HHpOpMAIIHs
U peanu3anus ee B KJeTke",
")Ku3HeHHBIH UK KIETKU" /
KonTtposbHas paboTa mo Teme




"Peakuuu MaTpU4HOro cUHTE3a"

48 OpranusM Kak eAMHOE LIEJI0e
Txanu pactenuid. JlaboparopHas
49 pabora «M3yuenue TkaHei 0.5
pacTEeHUN»
TKaHM )KUBOTHBIX U YEJIOBEKA.
50 JlaboparopHas paboTa 0.5
«M3yueHne TKaHeH KUBOTHBIX»
Opranbl. CHCTEMBI OpPTaHOB.
51 JlaGoparopHas paboTa 05
«3y4yeHune opraHoB LIBETKOBOT'O
pacTeHus»
52 Ornopa Tena OpraHu3MoB
53 JIBuKEeHHe OpraHu3MOoB
54 [Iutanue oprann3mMoB
[IuTanue MO3BOHOYHBIX
55 JKUBOTHBIX. [IniieBapuTensHas
CHCTEMa YEJIOBEKa
56 JlpIxaHue opraHu3MoB
57 JIpIXaHue MO3BOHOYHBIX
YKUBOTHBIX U YEJIOBEKa
58 Tpancnopr BemeCcTB y
OpraHu3MOB
KpoBenocHas cucrema
59 [M03BOHOYHBIX )KUBOTHBIX U
YeJIOBEKa
60 Bolienenue y opranu3smMoB
61 3anura y OpraHu3MoB
62 HMMMyHHas cucTema 4e0BeKa
63 Pazgpaxxumocts u perynsuus y

OpraHu3MoOB




64

I'ymopansHas peryssus u
SHJOKPUHHAs CUCTEMA
JKUBOTHBIX U YEJIOBEKa

65

®opMBbl pa3MHOKEHUS
OpraHu3MOB

66

ITonoBoe pa3MHOXKEHUE

67

Meiios

68

["ameTorenes. O6pa3zoBaHue u
PAa3BUTHUC MMOJIOBBIX KJICTOK.
JlaGopaTopHnas pabota
«M3ydyeHue cTpoeHus MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTIpenapaTax»

0.5

69

NupuBuyansHOE pa3BUTHE
OPraHU3MOB — OHTOTEHE3

70

3akaaKa OpraHOB U TKaHEH U3
3apOJIbIIIEBHIX TUCTKOB

71

PocT u pa3ButTHe )XMBOTHBIX.
JlabGopaTopHas pabota
«BbIsiBIIEHNE TPU3HAKOB
CXOJICTBA 3apObIIIEH
MO3BOHOYHBIX KUBOTHBIX)

0.5

72

Pa3zmHOXeHME U pa3BUTHE
pacrenwuii. JlaboparopHas
pabota «CTpoeHue opraHoB
Pa3MHOXKEHHS BBICIITNX
pacTeHuin»

0.5

73

O0600611eHre U cucTeMaTu3alus
3HaHui 1o Teme "CTpoeHue u
(dbyHKIMM OpraHu3MoB" /
KonTponbHas padota no teme
"Ctpoenue u QyHKIHHA




opaHu3MoB"

74

Hctopus ctaHOBIEHHUS 1
Pa3BUTHS TCHETHKHU KaK HAyKH.
OCHOBHBIC TIOHATHS U CUMBOJIBI
reHetuku. JlabopaTopHas
pabota «/Ipo3oduina kak 00BEKT
TCHETUYCCKUX MCCIICIOBAHMIT

0.5

75

3aKOHOMEPHOCTH HACJICTOBAHUS
npu3HaKoB. MOHOTHOpUIHOE
ckpemuBanue. [IpakTndeckas
pabora "U3yueHue pe3ynbpTaToB
MOHOTHOPHTHOTO CKPEIIUBAHUS
y 1po30¢uiinl"

0.5

76

ITuTonormyeckre OCHOBBI
MOHOTHOPHUIHOTO CKPEIIMBAHUS

77

AHaNIM3HUpYIOIIee CKpEIIUBaHUE.
HenosiHoe ntoMuHMpOBaHue

78

JuruOpuaHOe CKpeIuBaHuE.
[IpakTuueckas pabora
«W3yueHue pe3yapTaToB
JTUTHOPUTHOTO CKPEITUBAHUS Y
TPO30(UITBD»

0.5

79

I{utonornyeckue OCHOBBI
JUTHOPUTHOTO CKPEIIMBAHUS

80

CLemieHHO€e HaCJIeI0OBaHUE
IIPHU3HAKOB

81

XpoMOCOMHasi TEOpUst
HAaCJIEeACTBEHHOCTH

82

['eneTuka mona

&3

T'enoTnn kak merocTHas
cucTema

84

I'eneTnyeckuii KOHTPOJIb




PasBUTHUA paCTeHHﬁ, KHUBOTHBIX
1 YCJIO0BCKA

85

M3MeHYMBOCTh TPU3HAKOB.
Bunel n3MeHINBOCTH

86

MonudukanmonHas
W3MEHYHUBOCTE

87

Bapuauuonsslii psa u
BapUallMOHHAsl KpUBasi.
JlaGopaTopHas pabota
«Hccnenoanue
3aKOHOMEPHOCTEM
MOIU(DHUKAITIOHHOM
n3MeHUYnBOCTH. [locTpoeHue
BAapUALIMOHHOTO Psijia U
BAPHUAILMOHHON KPUBOII»

0.5

88

T'enoTHnnueckas
HN3MCHYHNBOCTSD. KOM6I/IH8.TI/IBH3.}I
NU3MECHYNBOCTH

89

MyTtannoHHasi K3MEHYUBOCTD.
[IpakTuueckas pabora
«MyTanuu y a1po30¢uisl (Ha
TOTOBBIX MUKpPOIIpenapaTax)»

0.5

90

3aKOHOMepHOCTI/I
MYTallMOHHOTI'O ITponecca.
ONHUIeHETHKA U SITMIeHOMHMKA

91

O00011IeHrEe U cCUCTEMaTU3 AL
no teme "l 'eHeTHKa - Hayka o
HACJIEICTBEHHOCTH U
U3MEHUYMBOCTH OPraHU3MOB" /
KonTponbHas padoTa 1o Teme
"I"'eneTuka"

0.5

92

I'eneruka yenoseka.
[TpakTrueckas pabora




"CocTraBieHHE U aHAIN3
POAOCIOBHOM"

93

MeTtonapsl MeqUITMHCKOMN
T'€HETUKU

94

3HayeHne MEIUIIMHCKON
TCHETHKH B MPEAOTBPAICHUN U
JIEUEHUN T€HETUUECKUX
3a00JIEBaHNH YEJIOBEKA

0.5

95

OCHOBHbIE TIOHATHUS CEJIEKIIUH.
JlaboparopHas paboTa
"U3ydyeHue copToB KyJIbTYPHBIX
pacTeHul U OPOJ TOMAIIHUX
KUBOTHBIX"

0.5

96

MeToabl celneKIIMOHHON
pabotsl. JlabopaTopHas pabora
"M3y4yeHue METOI0B CEJICKIIUU
pacteHui"

97

JlocTrKkeHus celleKuuu
pacTeHUM U KUBOTHBIX.
[IpakTuyeckas pabora
"[IpuBuBKa pacreHuit"

98

CoxpaHeHue, u3y4eHue u
MICTIONIb30BaHUE TE€HETUYECKUX

pecypcoB

0.5

99

buoTexHonorus kak Hayka u
OTpaciib MPOU3BOJICTBA.
[IpakTuyeckas pabora
"N3yueHne 0ObEKTOB
OonoTexHoornu"

100

OcHOBHbIE HaNpaBICHUS
CHHTETHYECKUI OHOJIornn

101

XpOMOCOMHAs ¥ TeHHas
MHXXEHEpUs




102 ‘ MenuiHcKe OHOTEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME

102 0

13.5

11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTHyeckue
padoThbI

Jara
H3yYeHust

DJIeKTPOHHbIE
nudposbie
oOpa3oBaTesibHbIE

pecypchl

OBoronMoHHas Teopus Y.
JapBuna

JIBrKy1IME CUITBI 3BOJTFOLIMHI
BHU10B 1o Y. J/lapBuny

Bopsba 3a cymecTBoBanue,
€CTECTBEHHBIN U
WCKYCCTBEHHBIH 0TOOD

dopMupoBaHue
CUHTETUYECKON TEOpUU
3BOJIIOLUHU

OTarnbl 3BOIOIUOHHOTO
npoIrecca: MUKPOIBOJIOIHS U
MaKpPO3BOJFOIHSI

HOHy.]'ISII_[I/IH — JJICMCHTAapHas
CAHNUI A 3BOJIFOIIMN

3aKOH T€HETUYECKOTrOo
paBHoBecus Jx. Xapau, B.
BaitaGepra. JlabopaTopHas
pabota «BrisBieHme
W3MEHUYUBOCTH y 0cobei
OJTHOTO BUA»

0.5




OnemeHTapHbIe (HaKTOPbI
9BOJIIOLIMH

D¢ ekt ocnoBaremnst. dpdexr
OYTBUIOYHOTO TOPJIBIIIKA

10

Murpauuu. M3onaumumn
MOMYJISAINNA: reorpaduyueckas,
onoiornyecKas

11

EcrectBennslit oT60p —
HarnpasJsoImi Gakrop
IBOJTIOIAH

12

ITonoBoii oT6OP

13

[IpucnocobneHHOCTH
OpPraHU3MOB KaK pe3yJbTaT
MHUKPO3BOJIIOLUH.
JlaGoparopHas paboTa
«M3yuenue apomopo30B U
WIAO0AAITALUN Y PACTEHUN U
KUBOTHBIX»

0.5

14

[Tpumeps! npucnocoOaeHUM y
OpPTaHHU3MOB:
MOpPGOJIOTHYECKHE,
¢busnonoruueckue,
OMOXHMMHYECKHUE,
MOBE/ICHYECKUE.
JlabopaTtopHnas pabota
«IIpucnocobnenus
OpPTaHU3MOB H UX
OTHOCHUTEIbHAs
11e7IEC000Pa3HOCTHY

0.5

15

Bun, ero kpurepuu u
cTpyKkTypa. JJabopaTopHas
pabora «CpaBHEHHE BUIOB 110
MOp(hOIOrHIEeCKOMY

0.5




KPHUTEPHUIO»

16

CrpykTypa Buja

17

Bunoob6pazoBanue kak
pe3yIabTaT MUKPOIBOJIIOIIUU

18

CBs13b MUKPO3BOJIIOLUH U
SIMJIEMHOIOT U

19

MakposBostonus.
ITaneoHTONIOrMYECKHE METOABI
W3YYEHHUS IBOJIIOLUN

20

buoreorpaduueckre METOIbI
W3YUYE€HHUS 3BOJIIOLUU

21

DOMOpPHOTOTHYECKHE U
CPaBHHUTEIILHO-
MOP(HOJIOTHUECKUE METOIBI
M3YYEHUSI IBOJIIOLIUU

22

MoneKyJIapHO-r€HETUYECKHUE,
OMOXHMHYECKUE U
MaTEMaTUYECKHE METOIbI
U3YYEHHUS IBOJIIOLINU

23

OO6mue 3aKOHOMEPHOCTH
SBOJIIOLHUHU

24

AJlanTUBHAs pajidalus.
HepaBHoMepHOCTH TEMITOB
DBOIOIUHU

25

Hayunble runoresst
MIPOUCXOXKACHUS )KU3HU Ha
3emie

26

I[OHay‘lHLIe MMPEaACTaBJICHHUA O
3apOKIACHUM )KU3HU

27

OCHOBHBIE dTAITBI
HEOPraHMYECKOM IBOJIOIUU

28

I'nnote3sl 3apOKACHUA )KU3HU




29

Hcrtopus 3emin u MeTob! €€
nszydenus. JlaboparopHas
pabora «3yuyenue u
OIIMCAaHHUE MCKOIIAEMBbIX
OCTAaTKOB JAPEBHUX
OpraHU3MOBY

0.5

30

HauanbHbie 3Tamnsl
OPraHN4YeCKOM 3BOJOIUU

31

DBOJTIOLHS DYKapUOT

32

OCHOBHBIE ATaIbl YBOJIIOLIMU
PacTUTEIBHOTO MHPA.
[TpakTuueckas padora
«M3ydyenune ocodbeHHOCTEH
CTPOCHUSI PACTEHHUI Pa3HBIX
OT/ICJIOB»

0.5

33

OCHOBHBIC 3TaIIbI 3BOJIIOIIUH
KMBOTHOI'O MHpa

34

DBOJIOMS )KUBOTHBIX.
[IpakTuueckas pabora
«3ydenune ocobeHHOCTEH
CTPOEHHS TIO3BOHOYHBIX
JKUBOTHBIX)

0.5

35

Passurue xu3Hu Ha 3emire 1o
9paM U IepHOaaM

36

MaccoBbie BbIMHUPAHUA —
OKOJIOTUYCCKHUE KPU3SUCHL
IMpouujIoro

37

CoBpeMEHHbIN IKOJIOTUYECKU I
KpHU3HC, €r0 0COOCHHOCTH

38

CoBpemMeHHas cuctema
OpPTaHHYECKOTO MHPA.
OCHOBHBIC CHCTEMAaTHUYCCKHUE
IPYIIBI OPTAaHU3MOB




39

O0001IeHNEe 1
cucTeMaTru3alus 3HaHui 110

TeMaM "MUKpO3BOJIIOLUS U €€

pe3yJbTaThl”,
"Maxkpo3BoIIOIHS U €€
pe3ynbTaThl"/ KoHTpOonbHas
pabora no Teme "DBosrorus’”

40

AHTpOIMoJIorus — Hayka o
YeJIOBeKe

41

PazBuTue npeacraBieHuii o
MIPOMCXOKJICHUH YEIOBEKA

42

MecTo yenoBeka B CUCTEME
OpPraHMYECKOTO MHpA.
JlaboparopHas paboTa
«3ydenune ocobeHHOCTEH
CTPOCHHUS CKeJIeTa YeIIOBEKa,
CBSI3aHHBIX C
MPSIMOXOKICHHEM)

0.5

43

JBroKy1ye cuiibl
AHTPONOTEHE3a

44

CooTHoneHHE
OMOJIOTHYECKUX U
COLIMAJIbHBIX (PaKTOPOB B
AHTPOIOTECHE3E

45

OcCHOBHBIE CTa U
aHTpoIoreHesa

46

ITaneorenernka u
[MaJeoOreHOMHUKA

47

DBOJIIOLIHS COBPEMEHHOTO
JeJ0BeKa

48

Yenoseueckue pacsl.
[IpakTrueckas pabota
«/3yueHne 3K0I0rnYeCKUuxX

0.5




ajanTainii Y4eJaoBeEKa

49

MexIuCIUITIIMHAPHBIE
METO/JIbl aHTPOMOJIOTHU

50

3apokJeHe U pa3BUTUE
9KOJIOTUH

51

MeTo1bl SKOJIOTHH.
JlaGopaTopHas pabota
«3yyenune meTo10B
3KOJIOTUYECKUX
HCCIIEIOBAHUI»

0.5

52

3HaueHne YKOIOTHYECKUX
3HAHUHU I YeJIOBEKa

53

Okonornyeckue HakTopsl

54

AbuoTtnueckue GpakTopsl.
CBeT Kak 3KOJIOTUYEeCKUI
¢axrop. JlabopaTopHas
pabora «BrisBienne
npucnocoOIeHni OpraHu3MoB
K BIIMSTHAIO CBETa»

0.5

55

AbGuotndeckue GpakTopsl.
Temnepatypa kak
IKOJIOTHUYECKUN (HaKTOP.
JlaGopaTopHas pabota
«BbIsBIEHUE
MPUCTIOCOOICHUI OpraHN3MOB
K BIIUSTHUIO TEMIICPATyPhD»

0.5

56

AbGuotndeckue GakTopsl.
BrnaxnocTs kak
IKOJIOTHUECKU (HaKTop.
JlaGopaTopHas pabota
«AHaToMHYECKHUE
O0COOCHHOCTH pacTeHH U3
Pa3HbBIX MECT OOUTAHUS

0.5




57

Cpenbl 00uTaHUSI OPTaHU3MOB

58

buonornueckue PUTMBI

59

XKuznennsie Gpopmbl
OpPraHU3MOB

60

buoTtnueckue hakTopsl

61

3HaueHne OMOTHYECKUX
B3aUMOJIEHCTBUN IS
CYIIIECTBOBaHMS OPTaHU3MOB B
cpene oouTaHus

62

OKOJIOTHYECKUE
XapaKTEpUCTUKH MMONYIALUHA

63

OcHOBHbIE TIOKa3aTENN
MOMYJISIIUH: YUCIEHHOCTbD,
IJIOTHOCTb, BO3pacTHas U
110JIOBAsL CTPYKTYpa

64

OCHOBHBIE ITOKa3aTeNN
NOMYJISILIUU: POXKIAEMOCTb,
MIPUPOCT, TEMIT POCTA,
CMEpPTHOCTb, MUTPAITUHU

65

DKoJorudeckas CTpykTypa
NOMYJISLIUN

66

JluHaMuKa nomymisauuu u eé€
peryssuus

67

Kpusblie pocTa 4MCIEHHOCTH
nonysuun. Kpusbie
BBDKUBAHUS

68

DKoJIOTHYeCKasT HUIIa BUJA.
JlaGoparopHas paboTa
«IIpucnocobiienus ceMsiH
pacTeHMi K pacceIeHuIo»

0.5

69

Bun kxak cucrema nonyssinuin

70

3aKOHOMEPHOCTH MOBEJICHUS U




MI/IFpaHI/Iﬁ KHUBOTHBIX

71

Coo011ecTBO OpraHu3MoOB —
OHOLIEHO3

72

DKocHCTEeMa KaK OTKpPbITasA
CHUCTCMA

73

KpyroBopot BemecTs u oTok
9HEPrUH B DKOCUCTEME

74

OCHOBHEBIE TOKA3aTEIN
3KOCHUCTEMBI

75

DKOJIOTHYECKHE IMHUPpaMHIbI

76

N3menenns coodnecTs —
CYKIECCUHU

77

[MpuponHbIE SKOCUCTEMBI.
DKOCUCTEMBI 03€P U PEK.
DKocucTeMbl Mopeil u
OKEaHOB

78

[IpupoaHbIE 3KOCUCTEMBI.
DKOCUCTEMBI TYHJIP, JIECOB,
CTEIEeH, MyCThIHb

79

AHTpOHOFeHHbIe OKOCHCTCMbI

80

YpO603KOCHCTEMBL.
[IpakTuyeckas pabora
«/3yueHue u onucaHue
ypOOIKOCUCTEMBI

0.5

81

3aKOHOMEPHOCTH
(hopMupOBaHHS OCHOBHBIX
B3aMMOJICUCTBUN OPraHU3MOB
B DKOCHCTEMAaxX

82

MexaHU3MBI BO3JCHCTBHSI
3arpsi3HEHUH pa3HbIX TUIIOB Ha
CyOOpraH3MEeHHOM,
OPTraHU3MEHHOM,




MOMYJISIIHOHHOM U
SKOCHUCTEMHOM YPOBHSIX

&3

buocdepa —
oOmeriaHeTapHasi 000JI04Ka
3emun

84

VYuenune B. U. Bepnaackoro o
ouocdepe

85

3aKOHOMEPHOCTH
CYIIIeCTBOBaHUs OMOChephl

86

KpyroBopoTsl BemecTs u
OMOr€OXUMHUYECKHE IIUKIIBI

87

3oHanbHOCTH OHMochepsl.
OcHoBHbIE OMOMBI CYIIN

88

YcroitunBocTh 6uochepsl

89

DKOJIOTHYECKHUE KPpU3UCHI U UX
IMPUYIKUHBL

90

BosgelicTBue uenoBeka Ha
ouochepy

91

AHTpPOIOreHHOE BO3CHCTBUE
HA PaCTUTENBbHBIN U
JKUBOTHBIN MUP

92

OxpaHna npupojsl

93

OCHOBHBIE IPUHLUIIBI
YCTOMYHBOTO Pa3BUTHS
YeJI0BEYECTBA U IPUPOJIBbI

94

PanmonanbHOE
MIPUPOJIOTIONE30BAHUE U
COXpaHEeHHEe OHOJIOTHYECKOTO
pasHooOpazus 3emin

95

O06o06meHue
CHUCTEMaTH3aIis 3HAHUH 110
temaM ""DKOoJIOTHS - HayKa O




B3aMMOOTHOIIIECHUSIX
OpPTaHU3MOB JIPYT C JPYTOM U
HAJOPTaHU3MEHHBIX CHCTEM C
OKpY’Karoleu cpenoit",
"Opranusmsl U cpeaa
oburanua", "OKOJIOrus BUIOB
u onyJisnust", "IKoaorus
c0001IecTB. DKOJIOTHYECKUE
cuctemsl", "buocdepa -
riaobanpHast sxocucrema" /
KonTponbhas padbora no teme
"Okonorus"

96 Pe3epBHBIIT ypok 1
97 PesepBHbIil ypok 1
98 PesepBHBIil ypok 1
99 PesepBHBIil ypok 1
100 PesepBHbIil ypok 1
101 Pe3epBHBII ypok 1
102 PesepBHBIi ypoK 1

OBIIEE KOJIMYECTBO YACOB
[10 [TIPO'PAMME

102

7.5




IMPOBEPAEMBIE HA EI'D 11O BUOJIOI'MU TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM NPOT'PAMMBI CPEJTHET'O
OBLIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeGOBaHUSA K NMPeIMETHBIM pe3yJibTaTaM
NpPOBEPSIeMOro OCBOCHHUSI OCHOBHOI1 00pa3oBaTe/IbHOM MPOrpPaMMBbI CpPeHero
TpeOoBaHUs o0urero oo0pazoBaHus

CdopMUpoOBaHHOCTH 3HAHWUH O MECTE M POJU OHOJIOTUU B CHCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUU COBpPEMEHHOM
€CTEeCTBEHHOHAYYHOU KapTHUHBI MUPA, B TIO3HAHUU 3aKOHOB MTPUPO/IBI
U pEUIeHHWH  JKU3HEHHO  BAXHBIX  COLMAIbHO-3THYECKHX,
YKOHOMUYECKHUX, IKOJIOTHYECKUX MPOOJIEM YEIIOBEYECTBA, a TAKKE B
pEIIeHUH BOMPOCOB PALMOHAIBHOTO MPUPOAOIONIB30BAHUSA, B
(GbopMHPOBaHUM IIEHHOCTHOTO OTHOIICHHSI K MPHUPOJIE, OOIIECTBY,
YeNIOBEKY; O BKJIa/Ie POCCUNCKUX U 3apyOeKHBIX YUEHBIX — OHOJIOTOB
B pa3BUTHE OMOJIOTUHU

Bnanenue cuctemoil 3HaHMH 00 OCHOBHBIX METO/AaX HayYHOTO
IO3HAHUS, UCTIONIBb3YEMBbIX B OMOJOIMUECKUX MCCIIEOBAHUAX JKUBBIX
OOBEKTOB M JKOCHCTEM (ONMCAaHHE, HU3MEPEHHE, IPOBEICHUE
HaOroieHui); crocobaMu BBISIBICHHMS M OLEHKM AHTPONOI'€HHBIX
W3MEHEHUH B MIPUPOJE.

VYMeHHue BBIIBUraTh TMIIOTE3b], IPOBEPSITh UX KCIEPUMEHTAIbHBIMU
cpeacTBaMu, (GOPMYIHMPYsS LeNb HCCIEJOBAaHUS, AaHAIM3HPOBATH
IIOJIyYEHHBIE PE3YJIbTAThl U A€JaTh BBIBOJBI.

BblsiBieHue 3aBHCHUMOCTH MEXJY HCCIEIyEMbIMU BEIUYMHAMH,
00BSICHEHUE MOJIyUYEHHBIX PE3YJIbTATOB U (POPMYJIUPOBAHHUE BBIBOJOB
C MCIIOJIb30BaHUEM HAYYHBIX IMOHSITUI, TEOPUI U 3aKOHOB

YMeHue BnajeTb CHCTEMOW OWOJIOTMYECKHUX 3HaHUM, KOTOpas
BKJIIOYAET: OCHOBOIIOJIAraol[e OMOJIOrMYECKUe TEPMHUHBI M MOHSATHS
(KM3Hb, KJIETKA, TKAHb, OPraH, OPraHU3M, BUJI, TOMYJISLHS, SKOCUCTEMA,
ouoreHo3, onoctepa; MeTaboIM3M, TOMEOCTa3, KICTOYHbI UIMMYHHTET,
OuocunTe3 Oenka, OHMOMOIMMEpPBI, JHCKPETHOCTb, CaMOPETYIISLIHS,
CaMOBOCIIPOU3BE/ICHNE, HACJIEICTBEHHOCTb, M3MEHYUBOCTD,
HHEPro3aBUCUMOCTb, POCT U PA3BUTUE);

Ouosornueckue Teopuu: Kierounas Tteopus 1. IlIBanna, M.
[lneiinena, P. BupxoBa; KI0OHaIBHO-CENEKTUBHOIO UMMYyHHUTETA [1.
Opnux, N.1. MeyHnukoBa, XpOMOCOMHAasi TEOpUs HACIEACTBEHHOCTH
T. Moprana, 3akoH 3apoabiiieBoro cxojactsa K. bapa, aposntonirionnas
teopust Y. JlapBHHA, CHHTETHYECKass TEOPHUS SBOJIOLHH, TEOPHUS
antpororene3a Y. Jlapsuna; teopust OuoreoneHoza B.H. Cykauésa;
yuenue H.M. BaBunoBa o neHTpax MHOTrooOpa3usi 1 MpOUCXO0KIEHUS
KylnbTypHbIX pacteHuii, yuenue A.H. CesepuoBa o mnyTix u
HaIpaBJIeHUAX HBONIOIMH, yaerrne B.U. Bepranckoro — o 6uocdepe);
3aKOHBl  (enuHOOOpa3ust ~ MOTOMKOB  IEPBOrO  TOKOJICHUS,
pacLeIuieHusl IPU3HAKOB, HE3aBUCUMOTO HACJIEAOBAHUS NPU3HAKOB
I'. Menpens; CUEIUIEHHOrO HACJIEOBaHUs IPU3HAKOB U HAPYIICHUS
cuerieHuss reHoB 1. MopraHa; TOMOJIOTMYECKMX pAIOB B
HaciencTBeHHoM wusMeHunBocTd H.M. BaBunoBa; renetmyeckoro
paBHoBecus k. Xapau u B. BaitnOepra; 3apoapIieBoro cxoicTsa
K. Bapa; 6uorenerndeckuii 3akoH 3. ['exkens, . Miomiepa);
IMPUHLHUIBI (YUCTOTHI FaMET, KOMIUIEMEHTAPHOCTH);




npasuia (MuaumymMma FO. JIubuxa, sxosornyeckoil mupaMuabl Yruced,
OGuomacchl U YHEPTUN);

runote3bl (koarepatHoit AWM. Omapuna, nepBuuHoro Oynabona JIx.
Xongetina, mukpocdep C. Pokca, pudozuma T. Uek)

YMeHue peuiaTb ITOHMCKOBBLIC OMOJIOrHYECKHUE 3aJa4M, BbIABJIIATH
MMPUYIUHHO-CJICACTBCHHBIC CBsA3HU MCXKOAY HCCIICAyCMbIMU
OHOJIOTHYECKUMU O6’beKTaMI/I, mnponeccaMu H ABJIICHUAMU, OCIIATb
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHHWHU ITOJTYUCHHBIX PE3YJILTATOB,
COCTaBJIATb I'CHOTUIIMYCCKHUEC CXCMbI CKPCIIUMBAHUSA JIA PA3HBIX THIIOB
HaCJICAOBAHW IIPU3HAKOB Y OPraHu3MOB, COCTABJIATE CXEMBI IICPCHOCA
BCIICCTB M SHCPIrUH B 9KOCUCTCMAX (I_[CHI/I IUTaHWA, IINIICBBIC CeTI/I)

VMeHHe YCTaHABIMBAaTh B3aUMOCBSI3M MEXKAY CTPOCHHEM |
(YHKUIMSMU: OpPraHOMIOB, KJIETOK pa3HBIX TKaHEW, OpraHaMu u
CHCTEMaMHU OpPIraHOB Yy PAcCTEHHi, JKMBOTHBIX M YEJIOBEKa; MEXKIY
ATaramMu 0OMEHa BEIIECTB; ATallaMH KJIETOYHOTO IIUKJIA U dKU3HEHHBIX
[IMKJIOB  OPraHU3MOB; OJTallaMHd SMOPHOHAJIBHOTO  PA3BHUTHS,
TCHOTHIIOM U (EHOTHIOM, (EHOTUIIOM | (HaKTOpaMH Cpe.bl
OOWTaHMS;  TpOLECCaMH  HBOJIONMH;  JBIKYLIIMMH  CHJIAMH
AQHTPOIIOTEHE3a;  KOMIIOHEHTAMHM  Pa3JIMYHbIX  DKOCUCTEM U
IPUCTIOCOOTICHUSIMHA K HUIM OpPTraHU3MOB

YMeHue BhIICSTh CYIIeCTBEHHbIE TPU3HAKHU:

CTPOEHHS BUPYCOB, KJIIETOK MPOKAPUOT U FYKAPHUOT; OJHOKICTOUHBIX
Y MHOTOKJIETOYHBIX OPTaHHU3MOB, BUJIOB, OMOr€0II€HO30B, 3KOCUCTEM
u Ouocdepsl; CTPOSHUS OpPraHOB U CHUCTEM OpPraHOB pPACTEHUH,
’KUBOTHBIX, YeJI0BEeKa; MIPOLIECCOB KHU3HEICSATeIbHOCTH,
MPOTEKAIONIMX B OpPraHW3MaxX pPACTEHUH, JKUBOTHBIX U YEJIOBEKa;
OMOJIOTMUECKUX TIPOIeCCOB: OOMEHa BemiecTB (MeTadoIm3M),
UH(POPMALIMHU U MIPEBPAIICHUS SHEPTUH, OPOKEHUs, aBTOTPOPHOTO U
reTepoTpoHOr0 THUMOB NHUTaHUS, (OTOCHHTE3a W XEMOCHHTE3a,
MUTO3a, ME103a, raMeToreHe3a, IMOpHoreHe3a, moCcTIMOPUOHAIEHOTO
pPa3BUTHSA, PAa3MHOXKEHMSI, MHAWBHUIYaJIbHOTO Pa3BUTUS OpraHu3Ma
(oHTOTEHE3a), B3aMMOJCHCTBUS T'€HOB, TeTEepO3MUca; JCHCTBUI
HMCKYCCTBEHHOTO OTOOpa, CTAaOWIM3UPYIOMIETO, ABUXKYIIETO H
pa3phIBAIOIIETO E€CTECTBEHHOTO OTOOpa; ajuIoNaTpu4yeckoro |
CUMIATPUYCCKOTO BHJIOO0PA30BAHMS, BIUSHUS JIBFDKYIIUX CHII
OBONMIOIMM HA TEeHO(OHA  MOMYJSIHH, MPHCIOCOOICHHOCTH
OpTaHW3MOB K Cpele OOWTaHWs, 4YepeIOBaHWS HaNpPaBICHUH
HBOJTIOIIUN; KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTUU B IKOCHCTEMAaX

ChopMupoBaHHOCTh yYMEHHUS BBIJEIATH CYIIECTBEHHbIE NPU3HAKU
BUPYCOB, KIJIETOK IIPOKApUOT U DJOYKApUOT; OJHOKIECTOYHBIX H
MHOT'OKJIETOYHBIX OPIaHU3MOB, BUJIOB, OMOT'€OIIEHO30B 1 KOCHCTEM;
0COOEHHOCTH MpOIIECCOB OOMEHA BEIIECTB U IPEBPAICHUS SHEPTUU
B KJIeTKe, ()OTOCHHTE3a, MIIACTUYECKOT0 U SIHEPreTHYeCKoro oOMeHa,
XEMOCHHTE3a, MMHTO03a, MEi03a, OIUIOJIOTBOPCHHUS, pA3BUTHS W
Pa3sMHOXKEHUs, MTHIMBUAYAIbHOTO pa3BUTHS OpraHu3Ma (OHTOreHes3a),
O60pBOBI 3a CyIIIECTBOBAHHUE, €CTECTBEHHOTO otbopa,
BUJ000pa30BaHusl, NPUCIOCOOJIEHHOCTH OpPraHu3MOB K cpeje
06I/ITaHI/I$[, BJIMAHUA KOMIIOHCHTOB OJKOCHCTEM, AHTPOIIOICHHBIX
U3MEHEHUH B KOCHCTEMaX CBOEI MECTHOCTH, KPyrOBOpOTa BELIECTB
U IIPEBPAILCHH] DHEPTUHU B Onocdepe

Ymenue UCIIOJIb30BaTh COOTBETCTBYIOILIHE apryMeHThl,




OMOJIOTNYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY JJIs JJOKa3aTelbCTBA
POJCTBA OPraHU3MOB Pa3HBIX CUCTEMATHUUECKUX TPYIIIT; B3aUMOCBSI3U
OpraHU3MOB M CpeIbl OOWTAaHHS; EIUHCTBA YEJIOBEUYECKHX pac;
HEOOXOIMMOCTH  3JI0pOBOro  obOpa3a  KU3HH,  COXpaHEHHUs
pa3HOOOpa3usl BUJIOB U DKOCUCTEM KaK YCIOBHS COCYIIECTBOBAaHUS
IIPUPOJIbI U YEJIOBEYECTBA

YMeHue KPUTHYCCKH OLICHHUBATDH I/IH(l)OpMaI_II/IIO OHOJIOrHYECKOI0
COACPIKaHUA, UHTCPIPCTUPOBATE STHYCCKUEC ACIICKThI COBPECMCHHBIX
I/ICCJ'ICI[OBB.HI/Iﬁ B 6I/IOJ'IOFI/II/I, MCOULINHE, 6I/IOTCXHOJ'IOI‘I/II/I;

paccmaTpuBaTh rio0abHbIC 9KOJIOTUYECKUE pOoOJIEMBI
COBPEMEHHOCTH, (JOPMHUPOBATH M0 OTHOIICHUIO K HUM COOCTBEHHYIO
HO3ULINIO

HEPEYEHbB 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA EI'D I10
BHNOJIOI'MHN

Kon

HpOBepHeMLIﬁ IJIAEMCHT COACPKAHUA

buonorus xak HayKa. JKuBBIE CHCTEMBI U MX HN3Yy4YCHHUC

1.1

CoBpemenHast OuolloTHs — KOMIUIEKCHAas Hayka. buonormdeckue Hayku H
n3ydaeMble UMH TIpoOjemMbl. DyHIaMEeHTAIbHbBIE, MPUKIATHBIE U TTOUCKOBBIC
HAy4YHBIE UCCIIEIOBAHUS B OMOJIOTHH.

3HavyeHne Ouosornu B (POPMUPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kaptuHsl mupa. [Ipodeccun, cBsa3anHble ¢ Ouonorueld. 3HaueHne OMOJIOTUHU B
MPAKTUYECKOW JCSITCIIPHOCTA YEJOBEKAa: MEIWIIMHE, CEIIbCKOM XO35HCTBE,
MIPOMBILIIIEHHOCTH, OXPaHE MPUPOIbI

1.2

JKuBble cucTeMbl Kak mpeaMeT u3ydeHust ouonoruu. CBOMCTBA )KUBBIX CUCTEM:
€IMHCTBO XMMHYECKOTO COCTaBa, JUCKPETHOCTH M IEIOCTHOCTH, CIIOKHOCTH H
yHOPSA0YCHHOCTh CTPYKTYpBHI, OTKPBITOCTb, caMOOpraHu3alus,
CaMOBOCITPOM3BEICHUE, Pa3IPAKUMOCTh, U3MEHUNBOCTH, POCT U PAa3BUTHE.
YPpOBHU OpraHu3alvy KUBBIX CHCTEM: MOJEKYISPHBIN, KIETOYHBINA, TKAHEBBIH,
OpraHu3MEHHBIH, MOMYJISIUOHHO-BUA0BOM, YKOCHUCTEMHBIN
(6buoreonenotuueckuii), 6mochepusiid. I[Iporeccrl, mpoucxoasiue B >KUBBIX
cucremax. OCHOBHBIC TIPH3HAKU KUBOTO. JKHM3HL Kak (hopMa CYIIECCTBOBAHHS
MaTepuu

1.3

Meroapl Oumonmormueckoil Hayku. HaOmronmeHue, W3MepeHHE, SKCICPHUMEHT,
cucTeMaru3amnusa, MeTaaHanu3. lloHaThe o 3aBHCHMMOW H  HE3aBHCHMOM
nepemeHHoU. [InanupoBanue skcnepuMenTta. [loctanoBka 1 nmpoBepka rumnoTes.
HyneBas rumnoresa. Ilonstue BBIOOPKH M €€ IOCTOBEpPHOCTh. Pa3bpoc B
Oouosornuecknx MaHHbIX. OIEHKAa JTOCTOBEPHOCTH TOJYYCHHBIX PE3YJIHTATOB.
[IpuunHbl HCcKakeHUsT Pe3yJIbTaTOB dKcnepuMeHTa. [loHATHE CTaTUCTUYECKOTrO
TecTa

Knerka kak Onojorudyeckas CUCTEMa

2.1

Krnetka — cTpykTypHO-(yHKIMOHAIbHAS €IUHUIA KUBOTO. VICTOpHST OTKPBITHS
kinetku. Pabotsr P. I'yka, A. Jlesenryka. Knerounas teopus (T. IlIBann, M.
[netinen, P. Bupxos). OcHOBHBIE TOJOXEHUS COBPEMEHHON KICTOYHOU
TEOPUH.

Meroapl  MOJIGKYJNISIpDHOH M KJIETOYHOM  OMOJOTHMH:  MHUKPOCKOIIHS,
xpomarorpadusi, 3nekTpodopes, METoI MEYEHBIX aTOMOB, U depeHIInalIbHOe
HeHTpUu(yrupoBaHue, KyJIbTUBUPOBAaHUE KIETOK

2.2

XHWMHUYECKUN COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMHUKPO3JIEMEHTh. Boma




U €€ poJib KaK pacTBOPUTEINS], peareHTa, y4acTHe B CTPYKTYPUPOBAaHUH KIIETKH,
TeIUIoperyIaunyd. MuHepaabHble BEIECTBAa KJIETKH, UX OHMOJOrMYecKas poJb.
Posib KaTMOHOB U AaHMOHOB B KIIETKE.

buonornueckue mnonumepbl. benku. AMHUHOKHUCIOTHBI cOCTaB  OEJIKOB.
CrpykTypbl OenkoBoil Mosiekyibl. llepBuuHas cTpykTypa Oenka, MenTUAHAS
CBsA3b. BTOpHuHas, TpeTuyHasi, YETBEPTUYHAs CTPYKTyphl. JleHaTypaums.
CgoiicTBa 6enkoB. Knaccuduxanus 0enkoB. buonornueckue pyHKuuM O€IKOB.
VYrneBoabl. MoHOcaxapupl, AUCAXapHibl, OJIMTOCAXapyuibl U MOJUCAXAPUIBI.
O6mwmii TuIaH CcTpoeHUusT W (PU3UKO-XMMUYECKHE CBOWMCTBA YTJICBOJOB.
buonornyeckne GyHKINHU YTIIIEBOJIOB.

Jlununer. I'mapodunsHo-ruapodobHble cBoiicTBa. Knaccuduxanus aumnunos.
Tpurnuuepunsl, dochonunuasl, BOckH, crepoussl. buonorndyeckue ¢yHKuun
munuaoB.  OOmue cBoHcTBA OHMOJOTMYECKMX MeEMOpaH — TEeKy4decTb,
CIOCOOHOCTh K CaM03aMbIKaHHIO, ITOJTYTIPOHUIIAEMOCTb.

HyxneunoBbie kucnorsl. [JHK um PHK. CrpoeHne HYKIEMHOBBIX KHUCIOT.
Hyxneoruapl. [Ipunuun kommiaementapHoctu. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoitnas ciimpanb. MectoHaxoxaeHue u ononorndeckue ¢pynkmu JTHK.
Buast PHK. ®yukiuu PHK B knetke.

Crpoenue monekynsl AT®. Makpospruueckue cBs3u B Mmojiekyiae ATO.
buonornueckue pynkuuu AT®. BoccTaHOBIEHHbIE TEPEHOCUUKH, UX (DYHKIIMU
B kietke. CekBenuponanue JIHK.

CrpykTypHast Ouosiorusi: OMOXMMHYECKHEe M OMOPU3NYECKHE HCCIIEOBAHUS
COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpPbl OMOMOJIEKYJI

23

Tunel KIETOK: »JyKapuoTHueckKass © mpokapuotuueckas. CTpyKTypHO-
(byHKIIMOHATBbHBIE 00pa30BaHUs KIETKH.

CrpoeHune MpoKapuoTHYECKON KIeTKu. KiieTouHas cTeHKa OakTepwii M apXei.
Oco0eHHOCTH CTpPOEHUsl TreTepoTpOPHON U aBTOTPO(DHON MPOKAPHOTUUECKUX
KJIETOK. MecTo U poJib MPOKApHOT B OMOIIEHO3aX.

Crpoenue u GyHKIIMOHUPOBAHHUE dyKapHOTHYecKo KieTku. [lnazmaTuueckas
MeMOpana (razmanemma). CTpyKTypa Iia3mMaTuiecko MeMOpansl. Tpancrnopt
BEIIECTB Yepe3 IUTa3MaTUYECKyl0 MEMOpaHy: macCUBHbIN (auddysus,
obneruénnass auddysusi), akTUBHBIA (MEPBHYHBIA U BTOPUYHBINH AKTUBHBIN
tpa"cnopt). [lomynponunaemocts MemOpanbl. Pabora HaTpwuii-kanueBoro
Hacoca. DHIOUUTO3: MUHOIMUTO3, (arounTo3. Dk301uTo3. KierouHas creHka.
Crpykrypa v GyHKIUU KIETOYHON CTEHKH pacTEHH, rpuboB.

Huronnaszma. [urozons. Llutockener. [Bmwxenue uurorazmbl. OpraHousl
kieTkd. OpHoMeMOpaHHBIE OPraHOM[BI KIJIETKH: SHJOIIa3MaTHYecKas CeTb
(OIIC), anmapar I'oab1KH, IM30COMBI, UX CTPOCHUE U (YHKUIUHU. B3auMocBs3b
0JIHOMEMOpaHHBIX OPraHOUAOB KJIeTKU. CTpoeHUE TPaHyJISIPHOTO PETHKYIyMa.
Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [ mamkwuii
(arpanymsipHBI) SHIOMIA3MAaTUYECKUN peTHKyIyM. CekperopHas (QyHKIHS
armapara ['onpoku. TpaHcnopT BellecTB B KJIETKE. Bakyonu pacTUTENbHBIX
kietok. Kierounsiii cok. Typrop.

[TonyaBTOHOMHBIE OPraHOU bl KJIETKU: MUTOXOHJIPUH, TUTACTHU/IBI.

Crpoenue u (yHKIUHM MUTOXOHIpHM M miacTui. [lepBuuHbIe, BTOPUYHBIE U
CIIOKHBIE  IMIACTHIBI  (DOTOCHHTE3UPYIOIMIUX  DYKApUOT.  XJIOPOIUIACTHI,
XPOMOIUIACTBI, TEUKOTUIACTHI BBICIIIMX PACTCHUH.

HememOpannbie opranouabl kietku CTpoeHue M (QYHKIUKM HEeMEMOPaHHBIX
OpPraHOWIOB KIJIeTKH. PuOocombl. MukpodumameHTsl. MBIIICUHbIE KICTKH.
Muxkpotpy6ouku. Kietounsrii neHtp. CTpoeHHEe W JBIKCHHE >XTYTHKOB U
pecHuYek. MUKpOoTpyOOUKH IIUTOTUIa3MBI. [leHTpros.

SAnpo. OGosiouka sipa, XpOMaTHH, KapHOIUIa3Ma, SAPBINIKH, UX CTPOSHUE U




¢bynkuuu. SnepHsiit 6enkoBblii MaTpukc. [IpocTpaHcTBEeHHOE pacmonoXKeHHe
XpOMOCOM B MHTep(a3HOM spe. benku xpomaTuHa — TUCTOHBI.

Knerounsle BriroueHus. CpaBHUTENbHASI XapaKTEPUCTUKA KIETOK 3YKapuUOT
(pacTUTeNnbHOI, )KUBOTHOM, TPHOHOIT)
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AccUMUISIIIAS ¥ AUCCUMUJISIIIUS — JIB€ CTOPOHBI MeTabonu3ma. Tumel oOMeHa
BEIIECTB: aBTOTPO(HBIA U TeTepOTPOPHBIA. YUacTHe KHCIOpOIa B OOMEHHBIX
mporeccax. JHepreTHueckoe obecriedyeHne KieTku: mpeBpamieHue ATO B
oOMeHHBIX Tmporeccax. MDepMEHTATHBHBIA XapaKTep PEaKIUi KIECTOYHOTO
MeTtabonu3ma. DepMeHTHI, UX CTPOCHHE, CBOWCTBA M MEXaHM3M JCHCTBUS.
Kodepmentsl. Ornmmunst (EepMEHTOB OT HEOPTaHMYECKUX KaTaln3aTOpOB.
benku-aktuBatopel W OEJIKU-MHTUOMTOPBHL.  3aBUCUMOCTH  CKOPOCTH
(epMEHTATUBHBIX PEAKIMHA OT PA3IMIHBIX (PaKTOPOB.

[lepBuuHbIl cUHTE3 OpraHMYEcKHX BemiecTB B kieTke. Porocunres. Poib
XJIOPOIUTACTOB B Tporiecce QorocuHTe3a. CBeToBass W TeMHOBas (asbl.
[IponyxTuBHOCTH (oTOCUHTE3a. BinsHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTH
¢dorocunTe3a. 3HaueHHe HOTOCHHTE3A.

XeMOCHHTE3. PaznooOpasue OpPraHU3MOB-XEMOCHHTETHKOB:
HUTPUPUIHPYIONTHE OaKTepUH, Kelle300aKkTepun, cepoOaKTepuu, BOJIOPOIHBIC
OakTepuu. 3HaYCHHE XEMOCHUHTE3A.

AHa’poOHbIe opraHm3Mbl. Bunel OpoxxeHus. IIpoaykTbl OpokeHUS U WX
UCIIOJIb30BaHUE YETOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENN OOJIe3HEH.

AdpoOHBIE OpraHru3Mbl. DTanbl YHEPreTudeckoro oomMena. [1oAroroBUTENbHBIHM
stan. ['mukonus — 6ecKUCIOpoAHOE pacUIeINIEHUE TIIOKO3bI.

buonoruueckoe okHCIEeHUE, WU KJIETOYHOE JAbIXxaHue. Poib MUTOXOHIpHIl B
mporieccax ~— OHMOJOTHMYECKOro  OKucleHus.  L{ukiauueckume — peakium.
OxucnurensHoe GochopunupoBanue. [Ipenmyiiectsa aapobHOro Myt 0OMeHa
BEIIECTB mepes] aHadpOOHBIM. (D (PEKTUBHOCTH YHEPTEeTHUECKOTO 0OMEHa

2.5

Peakuun matpuuHoro cuHtesa. lIpMHIMI KOMIUIEMEHTApHOCTHM B pEeaKLUAX
MaTpUYHOTO  CHHTe3a.  Peanmm3aums  HacleICTBEHHOM — MHQOpMaiuu.
I'enernyeckuit xox, ero cpoiictBa. Tpanckpunuust — marpuusbiil cunre3 PHK.
[IpyHIMIBI  TPAaHCKPUIILIMK:  KOMIUIEMEHTapHOCTb, aHTHUIAPAJUIEIbHOCTD,
aCUMMETPUYHOCTh. TpaHcisauus u e€ stansl. Yuactue TpaHcnopTHeix PHK B
OouocuHTe3e Oenka. YcmoBusi OnocuHTe3a Oenka. KoaupoBaHne aMUHOKHCIIOT.
Posns pubocom B 6uocunTe3e Oenka.

Opranuzanus reHomMa y IpoKapuoT U dyKapHOT. Peryssanus akTUBHOCTH I€HOB
y npokapuoT. ['unoresa onepona (P. XKakoo, XK. Mano). Perynsauuns oOMeHHbIX
MpOLECCOB B KieTKe. KileTouHbIi roMeocTas.

Bupycsl — HexieTouHble (pOpMBI KH3HH U OOMUraTHble mapasutbl. CTpoeHHe
IIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

BupycHbie 3a00sieBanus yenoBeka, KUBOTHBIX, pactenuid. CIIMJ], COVID-19,
COLMAJIbHBIE M MEMLIMHCKUE POOJIEMBI

2.6

Knerounslii 1nukn, ero mnepuoasl M perymsiuus. HWutepdaza u  MuTO3.
OcobeHHOCTH TPOLIECCOB, MPOTEeKatoImuX B MHTepdase. [ToaroToBka KiIeTku K
nenenuto. [lpecuHTeTnueckuil  (MOCTMUTOTHYECKHM), CHHTETHUYECKHH U
MOCTCUHTETUYECKUH (IPEMUTOTUUECKUI) TepHOAbI UHTEP(Da3bI.

Marpuunsiii cunte3 JIHK — perumkanumsa. IlpuHnmnsr permmkanmm JTHK:
KOMIUIEMEHTAPHOCTh, IIOJIyKOHCEPBATUBHBIA CHHTE3, aAHTUIAPAJICIBHOCTD.
Mexanusm permmukaruu JJHK. Xpomocomsl. Ctpoenue xpomocom. Ternomepsr
U TejroMepasza. XpOMOCOMHBIM HaOOp KJIETKM — KapuoTul. JUmiaouaHbil u
ramioniHplii  HaOopbl XpomocoM. [‘omosornunbsie xpomocombl. [lonoBbie
XPOMOCOMBI.




HCHGHI/IC KJIICTKHU — MHUTO3. CTa}II/II/I MHUTO3a U HpOI/ICXO)ISIIIII/Ie B HUX HpOH@CCLI.
Tuner muto3a. Kapuokunes u muToknHe3. buonorndeckoe 3Ha4eHHE MUTO3A.
Perynsumss MuTOTHUECKOrOo IMKIA KiIeTKU. [Iporpammupyemasi KieToyHas
ru0eip — amoImTos.

(DYHKHI/IOHHJ'[BHaH TCHOMMHKA

OpranusM Kak Ouosiornyeckas cuctema

3.1

OAHOKJIETOYHBIE,  KOJIOHUAIbHBIE,  MHOTOKJIETOYHBIE  OPraHU3Mbl U
MHOTOTKaHEBbIE OPTraHU3MBI.

@opMbI pa3MHOKEHHSI OPraHM3MOB: Oecriosioe (BKIIOYas BETE€TaTUBHOE) M
nonoBoe. Bumgel Gecnosoro pa3MHOXKEHHA: [MOYKOBAHHE, CHOPYJISIUS,
¢bparmMeHTanys, KJIOHUPOBAHHE.

[TonoBoe pasmHoxeHue. [lonoBble kneTku, win rameTsl. Meito3. Craauu
Mmeno3a. [loBenenne xpomocoM B Meiose. Kpoccunrosep. buonormueckmii
CMBICT Meii03a 1 MOJI0BOro Ipoliecca. Meio3 1 ero MecTo B )KU3HEHHOM IHKJIe
OpPraHHU3MOB.

[Ipen3zaponpiieBoe pa3Butue. ['ameToreHe3 y >KUBOTHBIX. [lojoBbIE Kene3bl.
OOpa3oBaHne ¥ pa3BUTHE TOJNOBBIX KiIeTOK. CrepmMaToreHes W OOTEHE3.
Crpoenue monoBeIX KieTokK. OTIUIOAOTBOpEeHHE W SMOPHUOHAILHOE pPa3BUTHE
KUBOTHBIX. CriocoObl  OIUIOIOTBOPEHUS: Hapy»HO€,  BHYTPEHHEE.
[Taptenorenes.

WunuBunyansHoe pa3BuTHEe OpraHu3MoB (oHTOoreHe3). Cramum smOpuorenesa
YKUBOTHBIX (Ha ipuMepe Jsrymkn). poonenue. Tunsl apodaeHus. OcobeHHOCTH
IpoOJIeHUS MIICKOMUTAIOMIMX. 3apO/bIIIEBbIe JTUCTKU (TacTpyJsiuus). 3aKiiaaKa
OpraHoB M TKaHEH W3 3apOJBIIIEBBIX JUCTKOB. B3auMHOe BiMSHUE YacTeil
Pa3BHBAIOLIECTOCS 3apojpbllia (SMOpPHOHATBbHAS HMHIAYKLMS). 3akiaika IUlaHa
CTPOCHHUSI UBOTHOTO KaK PE3yJlbTaT UEPapXUUYECKUX B3aUMOJCHCTBUN T'€HOB.
Bnusnue Ha SMOpHOHAIBHOE pa3BUTHE PA3IMUHBIX (PAKTOPOB OKPYKAIOLICH
Cpepl.

Poct u pasButue kuBOTHBIX. I[locTamOpuoHanbHbIi mepuoa. IlIpsmoe u
HenpsiMoe pas3BuTHe. PasButue ¢ Meramopdo3oM y O€CrO3BOHOYHBIX H
MIO3BOHOYHBIX JKMBOTHBIX. bHonoruueckoe 3HaueHHE NPSIMOIO M HENPSIMOTO
pa3BUTHUSA, UX PACIPOCTpaHEHUE B mpUpojie. TUlbl pocTa KUBOTHBIX. DaKTOPHI
peryysiiui pocTa >KUBOTHBIX W denoBeka. CTaauu MOCTIMOPHOHAIBLHOTO
pa3BUTHSA y )KUBOTHBIX U YesioBeKka. [leproabl oHTOreHesa yenoBeka.
PasmuHOoxkeHne u pasButue pacreHuil. ['ameroputr u cnopodur. Meiio3 B
KU3HCHHOM IIMKJe pacTeHuid. OOpa3oBaHue crop B Mpolecce Menosa.
I'amerorene3 y pacreHuidl. OIUIOJOTBOPEHHE U pPa3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BOHOE OIIJIOIOTBOPEHHME Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue
U pa3BUTHE ceMEeHU. MexaHM3Mbl pEryJisilud OHTOIEHE3a Yy pPACTEHUH WU
KUBOTHBIX

3.2

Uctopust craHoBieHHsT W pa3BUTHS TEHETUKH Kak Haykd. OCHOBHBIC
TEHETUYECKUE TOHATUS U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJIEJIbHBIE
TEHbI, aJbTEPHATUBHBIE NMPU3HAKHU, JTOMHUHAHTHBIA W PEUECCUBHBIA IMPHU3HAK,
TOMO3UTOTa, TETEPO3UroTa, YHCTas IUHUS, TUOPUIBI, TEHOTHUN, (EHOTHI.
OcHOBHBIE METOABl TEHETUKH: THOPUIIOJIOTHYECKUN, IUTOJIOTHICCKUN,
MOJICKYJIIPHO-T€HETUYECKU I
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Monorubpunnoe ckpemuBanue. IlepBelii  3akoH Menzaens —  3aKoH
eanHOoO00pa3us TUOPHUIIOB TMEPBOrO MOKoJeHus. [IpaBuio JOMUHMpPOBAHUSA.
Bropoii 3akoH MeHzens — 3akoH paclueryieHus: npusHakoB. L{uTonorndeckue
OCHOBBI MOHOTMOPHUHOTO CKpelmuBaHus. [ umore3a 4ucToTh raMer.

Ananusupyroniee ckpemuBanue. 1IpoMeXyTOUHBIM XapakTep HacleI0BaHUs.




Pacuienienve npru3HakoB MPU HEMOJIHOM JOMUHHPOBAHUMU.

JurubpugHoe ckpeuuBanue. Tpetuil 3akon MeHzens — 3aKOH HE3aBUCUMOTO
HacleAOBaHUS  NpU3HAKOB. LlWTONOrMYEecCKWe  OCHOBBI  JAUTHOPHIHOTO
CKpELIUBaHUS.

CuemienHoe HacienoBanue npusHakoB. Paborer T. Moprana. CueruieHHOE
Hacjae0BaHUE T'€HOB, HAPYIICHHE CLEIUICHUS MEXAY reHaMu. XPOMOCOMHas
TeopHUs HACJIEACTBEHHOCTH.

I'enetnka nona. XpoMOCOMHBIM MEXaHM3M ONpeAeNeHUsl nojia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOTramMeTHbIN U rereporaMeTHbid noJi. ['eHeTnueckas
CTPYKTypa MOJOBBIX XpomMocoM. HacrienoBaHue MNPU3HAKOB, CLEIJIEHHBIX C
IIOJIOM.

I'enotun kak nenoctHas cuctema. [lneloTponuss — MHOXECTBEHHOE JIEHCTBHE
reda. MHOKECTBEHHBIM aninenu3M. Bi3anmojelcTBHe HealIeIbHBIX T'€HOB.
Komnementapaocts. Onuctas. [loamumepust

3.4

B3aumopneiictBue reHotuna W cpensl  npu  (opMHpOBaHUM  (PEHOTHIIA.
N3meHunBOCTh NIpHU3HAKOB. KayeCTBEHHBIE M KOJUYECTBEHHBIE NIPU3HAKU. Bubl
W3MEHUYMBOCTH: HEHACIICICTBEHHAs! U HACJICICTBEHHAsL.

MopandukanonHas ~ M3MEHYMBOCTh. Poibp  cpempl B (hopMHpOBaHUH
MoAM(UKaMOHHOM M3MeHunBocTH. Hopma peakuuu npusHaka. BapuanmoHHbIH
psin u BapuarmonHas kpuBasi (B. Horanncen). CpoiicTBa MoaupuKanmoHHOIM
WU3MEHYUBOCTH.

I'eHoTunnueckass u3MeH4YMBOCTh. (CBOMCTBA T'€HOTUIMYECKONH H3MEHUYMBOCTH.
Busbl reHoTHIIMUECKON M3MEHUMBOCTH: KOMOWHATUBHAS, MyTal[HOHHASL.
KomOunaTtuBHass wW3MeHYMBOCTh. Mei03 © TOJOBOM TMpoOIleCC — OCHOBA
KOMOMHATUBHOM M3MEHUMBOCTH. POJIb KOMOMHATUBHOM M3MEHUMBOCTH B CO3[[AHUU
TeHETUYECKOT0 pa3HOOOpa3usl B peiesiax OTHOTO BU/IA.

MyTanuoHHas '3MEHYMBOCTb. BUIbI MyTalii: FTeHHBIE, XPOMOCOMHBIE, TCHOMHBIE.
CrioHTaHHBIE M WHIYLMPOBAHHBIE MYyTalUMM. SIAepHbIE M LUTOILIA3MAaTUYECKUE
Mytaimu. ComMaTudeckue W IOJIOBbIE MyTaluu. [IpHyMHBI BO3HMKHOBEHUS
MyTaiMid. MyTareHpl W HMX BIMSHME Ha OpPraHU3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOIO TIpOLEecca. 3aKOH T'OMOJIOTMYECKUX PAJOB B HACJIECICTBEHHOM
m3meHuuBocty  (H.M.  BaBunoB).  BHesdnepHass ~ M3MEHYMBOCTH U
HACJIEICTBEHHOCTh

3.5

Kapuotun uyenoBeka. MexayHapoaHas mOporpaMMa HMCCIEIOBAaHHUS T'e€HOMaA
yesnoBeka. MeroAbl M3yueHHs TEHETHKM 4YeJIOBEeKa: TIeHeaJoTrHyecKHid,
OJIM3HELIOBEIN, [IUTOTCHETUYCCKUH, MOMYJISIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKUI. CoBpeMeHHOEe Omnpe/ieJIeHue  T'eHOTHUIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, FTEHOTUIIMPOBAHUE, B TOM YHCJIE C TTOMOIIIBIO
[MIIP-anamm3a. HacnencrBeHHsle 3a00jI¢BaHMS  YedoBeKa. [ CHHBIE W
XPOMOCOMHBIE 0oJie3HHn qeJIOBEKA. bonesuun C HacCJICICTBEHHOHU
MPEIPaCHOI0KEHHOCTHIO. 3HAUYEHUE METUIIMHCKON T€HETUKH B IPEOTBPAILICHUH
1 JICUCHUH I'eHeTHYSCKHX 3a00s1eBaHni yenoBeka. CTBOJIOBBIE KICTKH

3.6

JloMecTuKaiusi U CeNeKIus. 3apOXKACHUE CEJCKIIMM U JOMECTHKAIMU. YUYCHHE
H.M. BaBumoBa 0 IEHTpax NPOMCXOXKIEHHS W MHOro00pa3us KyJIbTYPHBIX
pacteHuil. Posb celeKiMu B CO3/IaHWM COPTOB PACTEHUM U MOPOJ KUBOTHBIX.
Copt, mopona, mrTamMM. 3aKOH TOMOJIOTUYECKHX PSAOB B HACIEACTBEHHOU
m3menunBocty H.M. BaBumoBa, ero 3HaueHue ISl CENEKIIMOHHOM PaOOTHI.

Metoabl cenekuMOHHON paboTbl. MckyccTBeHHBIH OTOOp: MAaccoBBIM U
WHIWBHUIyANbHBIA.  OJTambl  KOMOWHAIIMOHHOW  cenekiuu.  Vcmeitanue
npousBoguTeNeld Mo moToMcTBy. OTOOp MO TEHOTHIy C MOMOIIBIO OILICHKH
(deHoTUIa TOTOMCTBA M OTOOP 0 T'eHOTHITY C nomotbko aHanusza JHK.

M cKyCcCTBEHHBIN MyTareHe3 Kak METOJI CEJICKITMOHHON pa0oThl. PaualinoHHbIHI




U XUMHUYECKHI MyTareHe3 Kak MCTOYHHMK MYTallUd Yy KYJbTYpHBIX (opm
opranu3moB. lcrnonp3oBaHME T'€HOMHOIO pEAAKTUPOBAHUS U  METOJOB
pexomOunanTHbIX JIHK 17151 moimyyenus ucxonHoro marepuaiia Ajisi CENEeKIUH.
[Tomyyenne nommmonoB. BHyTpuBHIOBas rulpuausaiys. bianskoponcTBeHHOE
CKpelllMBaHue, Wwiu UHOpuauHr. HepoJcTBeHHOE CKpelvBaHue, Wi ayTOPUIMHI.
I'ereposuc u ero npuuuHsl. Vcnons3zoBanue rereposuca B cenekuuu. OtnanéHHas
ruOpuam3anus. [lpeononenue Oecruionusi MEXBUIOBBIX THOPUIOB. JloCTrKeHUs
CEJIEKLIMM PACTEHUI U JKUBOTHBIX

3.7

OOBEKTBI, UCHIONIB3YyEeMbIE B OMOTEXHOJIOTUH, — KJIETOUHbIE  TKAHEBBIE KYJIbTYPBI,
MUKPOOPIaHMU3MbI, HX XapaKTepUCTUKA. TpaaullMOHHas OHOTEXHOJOTHS:
xje0oneyeHne, IMOMYyYEHHE  KHUCIOMOJIOYHBIX  MPOJYKTOB,  BHHOJIEIIHE.
Muxkpobuonorndeckuii cuHTe3. OOBEKThl MHUKPOOMOJOTMYECKUX TEXHOJIOTHH.
IIpousBoacTtBo  Oenka, aMUHOKUCIOT W  BHUTaMHMHOB. VICKyccTBEHHOE
OIUIOIOTBOPEHUE. PEKOHCTpYKIMA SHULEKIETOK W KJIOHUPOBAHUE IKUBOTHBIX.
Metoz TpaHCIUTaHTALMHU SAEP KIIETOK.

XpOMOCOMHAsi M T€HHas HWHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha W
KoHCcTpyupoBaHue pexkomOuHaHTHbIX JIHK. JlocTikeHust M NepcreKTUBBI
XpOMOCOMHOW H TEHHOW WHXCHEPUH. MEIUIMHCKHE OHOTEXHOJOTHH.
Hcnosb30BaHNE CTBOJIOBBIX KJIETOK

Cucrema u MHOFOO6paSI/Ie OpPraHru4YCcCKOro Mmmpa

4.1

buonoruueckoe  pazHooOpasue  opranusmoB. CoBpeMeHHass  cucTema
opranuueckoro mupa. [lpuHnmnel knaccupukanuu opraHu3moB. OCHOBHBIC
CUCTEMaTUYECKUE TPYTIIbI OPraHU3MOB.

OCOOCHHOCTU CTPOCHHS M KHU3HEAEATEIbHOCTH OJHOKIETOYHBIX OpPraHU3MOB.
bakTepuu, apxeu, OAHOKJIETOYHBIE TPUOBI, OHOKIETOYHBIE BOAOPOCIH, IPyTrHe
npotuctbl.  KojoHuanbHble  OpraHu3Mbl.  JIBUJKEHHE  OJHOKJIETOYHBIX
OpraHu3MoOB: aMEOOUTHOE, )KTYyTUKOBOE, PECHUYHOE. 3allUTa Y OJTHOKIETOYHbBIX
opranu3moB. Pa3apakuMocTh y OJTHOKJIETOUHBIX OPraHu3MOB. Takcuchbl

4.2

MHoOrokieToynble  pacteHus. B3aumocBA3b yacTei  MHOTOKJIETOYHOI'O
opraHnuisma. TKaHI/I, OpTraHbl U CUCTEMbI OPpraHOB MHOT'OKJICTOYHOI'O OpraHui3ma.
OpranusMm kak eauHoe nenoe. Tkanu pacteHuil. TUNBI paCTUTENbHBIX TKAHEH:
oOpa3oBaTenpHasi, IOKPOBHAas, MPOBOJALIAs, OCHOBHAs, MEXaHUYECKas.
OcoOeHHOCTH CTpOEHHUSA, (QYHKIHMA W pACHOJIOXKEHUS TKaHEeW B oOpraHax
pacTeHui
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BereraruBHbIe 1 reHEpaTUBHBIE OPTaHbl pacTeHU. OYHKINHA OPraHOB U CUCTEM
opraHoB. Kapkac pactenuil. /[BukeHrue MHOTOKJIETOUHBIX PACTEHUIN: TPOIIU3MBI
n Hactuu. [loryomienue BOABI, YIVIEKMCIIOIO ra3a U MHUHEPAIBHBIX BEILECTB
pactenusmu. J{pixanue pacteHuit. Auddysus razos yepes NOBEPXHOCTh KIETKH.
TpancnopTHbele cucTeMbl pacTeHuil. Bbiienenue y pacrenHuil. 3ammra y
MHOT'OKJIETOYHbIX pacTeHni. Kytukyna. CpencrBa MacCMBHOM M XMMHUYECKOU
3amuThl. OUTOHLIHIBL.

Pa3npaxuMocTh M peryssauus y opraHu3moB. PasapakxumocTe U peryssauus y
MHOT'OKJIETOYHBIX PAaCTEHHM. POCTOBBIE BENIECTBA U MX 3HAYCHUE

4.5

MHOrOKJIETOYHBIE  KUBOTHBIE. B3anMMOCBA3b 4YacTE€l  MHOTOKJIETOYHOIO
opranusma. TkaHU, OPraHbl U CUCTEMbI OPITAHOB MHOTOKJIETOYHOI'O OpraHU3Ma.
Opranusm kak eauHoe 11emnoe. ['omeocTas. TkaHu )KMBOTHBIX U 4YesioBeKa. THIbI
KUBOTHBIX TKaHEH: SIMUTEIUalIbHAs, COCAMHUTENIbHAS, MBIIICYHAsl, HEPBHAs.
OcoOeHHOCTH CTpOCHHUS, (QYHKIMA W pACIOJIOXKEHUS TKAaHEW B OpraHax
YKUBOTHBIX U YEJIOBEKA

4.6

OpraHbl ¥ CUCTEMBI OPTaHOB KUBOTHBIX. DYHKIIUN OPTaHOB U CHUCTEM OPTaHOB.
Onopa Tena opranu3moB. CkeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX




XKUBOTHbIX. HapyxHbIil 1 BHyTpeHHUN ckener. CTpoeHHe U TUIbI COSTUHEHUS
KOCTEH.

JIBr)KEHHEe MHOTOKJIETOYHBIX JKMBOTHBIX. [IuTtanme kuBOoTHBIX. [luTanue
MIO3BOHOYHBIX UBOTHBIX. J[pIxaHue xuBOTHBIX. KoxkHOe npixanue. JKabepHoe
U JIErOYHOE JIbIXaHUE.

JIpIxaHu€e IO3BOHOYHBIX >KMBOTHBIX. OBOJIIOLIMOHHOE YCIIO)KHEHHE CTPOCHMS
JErKMX NO3BOHOYHBIX )KMBOTHBIX. JlpIXaTeIbHAs CHUCTEMA YeI0BeKa. MexaHu3m
BEHTWIALMM JIETKUX y MNTHUL U MICKONUTAKOMUX. TpaHCIOPT BEUIECTB Y
opranu3MoB. TpaHcHopT BemecTB y KMBOTHbIX. KpoBeHOCHas cucrema m eé
opranbl. KpoBeHocHass  cuctema  IO3BOHOYHBIX  JKMBOTHBIX. Kpyru
KpoBOOOpalieHusl. OBOJIIOLMOHHBIE YCIOXXHEHUS CTPOEHUS KPOBEHOCHOM
CUCTEMBI ITO3BOHOYHBIX XUBOTHBIX. BeleneHue y opraHusmoB. Beiaenenue y
#UBOTHbIX. CoKpaTuTenbHble Bakyosu. Opransl BblieneHus. CBsi3b MOJOCTH
TeJla ¢ KPOBEHOCHOU U BBIACIIUTEIBHON CUCTEMaMU. BhIfielIeHre y TO3BOHOYHBIX
KUBOTHBIX. 3alUTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [lOKpOBBI M HX
IIPOU3BOJHBIE.

Pa3apakxuMocTs 1 peryiisinms y opranu3MoB. PazapakuMocTb y OJHOKIETOYHBIX
opranu3moB. Taxcucel. Pa3npakuMOCTh M peryssiiyss y MHOTOKJIETOYHBIX
pacteHuil. PocToBbIE BEMIECTBA U UX 3HAYEHHUE.

HepgHas cuctema u pedaeKTopHas peryisiius y MHOTOKJIETOUYHBIX KHUBOTHBIX.
HepBHast cucrema u e€ oraenbl. OBOJIOLUMOHHOE YCIOKHEHUE CTPOCHMS
HEPBHOW CUCTEMBI y JKUBOTHBIX.

PazpabGotka anroputmMoB um mporpamm s 3G(GeKTUBHONH (DYHKIIMOHAIBHON
aHHOTAllMM  TEHOMOB,  TPAaHCKPUIITOMOB,  IPOTEOMOB,  MeTa0OJIOMOB
MHKPOOPraHU3MOB, PACTEHHMN, ’KUBOTHBIX U YEJIOBEKA

O‘pFaHI/BM YCJIOBCKA U €10 3A0POBLE

5.1

OpraHbl ¥ CUCTEMBI OpraHoOB ueoBeka. OT/esbl TOJIOBHOTO MO3I'a [I03BOHOYHBIX
KHUBOTHBIX. Pednekc u pednexkropHas nayra. be3ycioBHbIE U YCIOBHBIE
peduiekcel. I'yMopanbHas perynsuuss M SHIOKPUHHAs CHUCTEMa >KUBOTHBIX U
yesoBeka. JKenne3bl SHIOKPUHHOM CUCTEMBI M UX TOPMOHBI. [[elicTBHE TOPMOHOB.
B3auMocBs3p HEpPBHOM W SHAOKPHUHHOM cucTeM. [ 'umoranamo-runoduzapHas
cucteMa. Peduekc u pednekropHas ayra. be3ycioBHbIE U YCIO0BHBIE pedIeKCh

5.2

3ammTa opranusma ot 6osne3nei. UmmyHHas cucrema venoBeka. KieTtounblid u
TYMOpaJIbHBIA MMMYHUTET. BpokIEHHBIN, NpuoOpeTeéHHbIN crennduyeckuii
uMMyHHuTeT. Teopust KJIOHaJIbHO-ceNeKTUBHOrO ummyHurtera (I1.0pnux,
®.M.bepner, C.ToneraBa). BocnanutenbHble OTBETHI OpraHu3MoB. Poib
BPOKJIEHHOIO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUI
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KposeHnocHas cucrema u e€ opranbl. Ceplie, KPOBEHOCHBIE COCY/Abl U KPOBb.
Kpyru kpoBoobparienus. Pabora cepana u e€ perynsnus
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Hpixanue 4yenoBeka. Juddys3us ra3oB dyepe3 MOBEPXHOCTh  KIETKH.
JpixatenbHasg cuctema 4esnoBeka. JlpIxaTelbHas IMOBEPXHOCTb. Perynsuus
nbiXxaHus. JlpixatenbHbie 00bEMBI

5.5

[InmeBapurenbHas cucreMa 4denoBeka. OTaensl NMUIIEBAPUTEIBHOTO TPaKTa.
[InmeBapurenpHble  Keye3pl.  BHYTpHUIIOIOCTHOE M BHYTPHUKIETOYHOE
MULIEBAPEHUE

5.6

[TokpoBel W ux npousBoaHble. Opranbl BblaeneHus. [louku. CTpoeHue wu
¢byHKunoHMpOoBaHUE HeppoHa. DUIBTpAIHsL, CEKPEIUs U 00paTHOE BCaChIBAHNE
KaK MeXaHU3MbI pabOoThl OpraHoB BbleseHuss. OOpa3oBaHUE MOYH Y YeJIOBEKa

5.7

JIBrokeHre denoBeKa: MblieuHas cuctema. CKeJIeTHbIe MBIIIIBI U UX padora.
CtpoeHue ¥ TUIIBI COSAMHEHUS KOCTEH




Teopus 3Bontonuu. PasButue xu3Hu Ha 3emiie

6.1

OpomtormonHass  Teopuss Y. JlapBuna. Ilpeamnocbulki  BO3HMKHOBEHMSI
napBuHu3Ma. JKu3Hb 1 Hay4dHas nedarenbHocTs Y. JlapBuHa.

JIBuoKyIue cuiibl 3BoNIONMK BUIOB 1o Y. JlapBuHY (BbICOKAsi MHTEHCUBHOCTD
pPa3MHOXXEHHS OpPraHM3MOB, HACIEJCTBEHHAas HW3MEHYUBOCTh, Oopnba 3a
CYILLECTBOBaHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunteTnueckoi teopun »Bomtouuu (CTI). HelitpansHas Teopus
sBomtonuu. CoBpeMEHHas IBOJIIOIMOHHAS OMOJIOTHS. 3HAYECHUE YBOIOIIMOHHOM
Teopuu B (HOPMUPOBAHUU €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA

6.2

[Tomynsmust kak sJIeMeHTapHas eAuHHIa 3BOJOUUU. COBpEMEHHBIE METOIbI
OLIEHKH TEHETHYECKOTO Pa3sHOOOpa3ws W CTPYKTYpbl momyssiuid. M3menenne
reHo(oHa MOMYJSALUMU KaK AJIEMEHTApHOE SBOJIIOIMOHHOE SIBICHHUE. 3aKOH
reHeTuyeckoro paBHoBecus J[x. Xapau, B. BaitaOepra.

DOnemeHTapHble (AKTOPbl (ABMXKYIIME CHIJIBI) HBOJIONMU. MyTaIllMOHHBIH
nporecc. KomOuHatuBHas wu3MeHYMBOCTh. [lpeiid reHOB — ciydaiiHble
HEHANpaBJiEHHbIE HW3MEHEHHs 4YacTOT ayieneil B momymsiusx. Oddext
OCHOBATEIIS. Murpanuu. M3onsauua  momymsiuui: reorpaguueckas
(mpocTpaHCcTBEHHAas ), OroJoruyeckas (pernpoyKTUBHa ).

EcrectBennbiii otbéop — HampaBmsitoumii  (akrop sBomorun.  Dopmbl
€CTECTBEHHOT0 0TOOpa: ABWKYILIMHA, CTAOMIU3UPYIOIIUN, pa3pbIBAIOLIHA
(mm3pynruBHbIi). [TooBoit 0TOOD.

[IpucnocoOaeHHOCT, ~ OPraHu3MOB  Kak  pe3yJbTaT  MHUKPOIBOJIOLUU.
Bo3HukHOBEHHE  NPHUCIIOCOONEHUH y  OpraHu3MoB.  ApomMopdo3bl U
uanoanantauuu. [pumeps! npucnocoOnennii y opranu3MoB. OTHOCUTENBHOCTD
IIPUCIIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero kpurepuu U CTpyKTypa. BuaooOpazoBaHue Kak pe3yibTaT
MUKpPOABOJIONMH. M3omsimus — kinroueBoil ¢aktop BumgoobOpasoBanus. [lytu u
CIIOCOOBI BH1000pa30BaHMS: aJUIONaTPUIECKOE (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTMUECKOE), «MTHOBEHHOE»  (TOJIUILIONAU3AIN,
rubpuanzanus). JuTenbHOCTh BOTIOIUOHHBIX MTPOLECCOB.

MexaHu3mbl GOPMHUPOBAHUS OMOJIOTUYECKOTO pa3HOOOpa3usl.

Ponb 3BOMIOIIMOHHOI OHONOrHK B pa3pabOTKe Hay4YHBIX METO/J0B COXPaHEHMS
OoropaszHooOpasust. MUKPOIBONIONHS U KOIBOJIOLHUS MApa3UTOB U MX XO35EB.
Mexanusmbl POPMUPOBAHUS YCTOMYMBOCTH K AHTHUOMOTHKAM M CIOCOOBI
0OpBOBI ¢ HE

6.3

MeTtoapl n3y4eHHsl Makpo3Bostouuu. [laneoHTonornueckne METoabl N3Y4EHHUS
sBosonnu. [lepexonueie popmbl 1 QpuitOreHeTHYECKUe Pkl OPraHU3MOB.
buoreorpaduyeckue MeTo bl U3ydeHus 3BoOLUN. CpaBHEHHE (IIOPHI U (hayHBbI
MaTepUKOB M OCTPOBOB. broreorpaduueckue odactu 3emun. Buasl-sHaeMukn
U PEJUKTHI.

OMOpPHOIOTHYECKHEe UM CPaBHUTEIBHO-MOP(OIOrHYECKUEe METOAbl W3YUYECHHS
IBOJIIOLIMU. ['€HEeTHYEeCKHE MEXaHU3Mbl SBOJIIOLMM OHTOI€HE3a W IOSBICHMS
HBOJIIOLIMOHHBIX ~ HOBHIECTB. ['OMOJIOTWYHBIE M  AHAJIOTMYHBIE OpraHBbI.
PynumeHntapHble opraHbl M aTaBU3MbL.  MOJIEKYJIIpHO-T€HETUYECKHE,
OMOXMMHMYECKHEe M  MaTeMaTHYeCKhe METOAbl M3YYEHHUS  SBOJIOIHH.
I'omosnoruynsie reHsl. COBpeMEHHbIE METOJIbl OCTPOCHUS (PHIIOTEHETUYECKHX
JIePEBbHEB.

XPpOMOCOMHBIE MyTallMU U 3BOJIIOLMSI TEHOMOB.

O6mme 3akoHOMEpHOCTH (TIpaBWia) 3Bojonuu. HeoOpaTuMoCTh SBOJIONNH.
AnantuBHas paauaiys. HepaBHOMEpHOCTh TEMIIOB YBOJIOLMH

6.4

HaquLIe TUIIOTE3bl IIPOHUCXOXKIACHHA JXKM3HH Ha 3emite. AOuoreHes u




naHcnepmus.  JloHayuyHble — NpEACTAaBIEHUS O  3apOXKACHUU  SKU3HU
(kpeanoHu3M). I'mnore3a MOCTOSHHOTO CaMO3apOXKICHHUS JKU3HH M €€
onpoepxkenue oneitaMu  @. Penu, JI. Cnamnanunanm, JI. Ilacrepa.
[TpoucxosxaeHue Ku3HU U acTPOOUOJIOTHSL.

OcHoBHbIE 3Talbl HeOpraHuyeckon sBosonuu. [lnanerapHas (reojoruyeckas)
HBOJIOLMS. XUMHUYECKass 3BOMIOLUSA. AOHOIeHHBIM CHHTE3 OpraHMYeCKHX
BemecTB u3 Heopranndeckux. Ombeir C. Mwmiepa u I'. FOpu. OGpazoBanue
nosmMepoB u3 MoHoMmepoB. KoanepsaTtHast runore3a A.M. Onapuna, runoresa
nepsuuHoro OynboHa Jx. XongeitHa, reHeruueckas rumote3a . Mémnepa.
Pu6ozumel (T. Yex) u runoresza «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHUE NMPOTOKIIETKH.

Hcropus 3emnn n MeTonsl €€ n3ydeHus. VMckonaemple OpraHn4eckue OCTATKH.
I'eoxponomnorust u €€ Meroapl. OTHOCUTENbHAS U a0CONIOTHAs T€OXPOHOJIOTHS.
I'eoxpoHosIOrMUecKas 1mKasa: 0HbI, IPbl, HEPUOJBL, TIOXU.

HauanbsHele Tansl opranndeckoit sBomtonnu. [losBieHre u 3BOIONHS IEPBBIX
KJIETOK. OBoytoluss Merabonau3Ma. BO3HUKHOBEHHME MEPBBIX HKOCHCTEM.
CoBpeMeHHbIE MUKpPOOHbIE OHWOMIEHKM Kak aHaJIoOr NEpBBIX Ha 3emie
coobuiectB. CTpomatonuTsl. [IpoKapHOTHI U 3yKapUOTHI.

[Tpoucxoxaenne sykapuor (CUMOMOTEHe3). DBOJIOIMOHHOE MPOUCXOXKICHHE
BUpYycOB. [IpoucxokaeHHEe MHOTOKJIETOYHBIX OPraHu3MOB. BO3HMKHOBEHHE
OCHOBHBIX TpYIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Talbl 3BOJIIOLMU BBICHIMX pacTeHUH. OCHOBHBIE apoMOpdO3bI
pacteHuii. Bpixon pacreHunid Ha cymy. I[losiBiIeHHE CHOPOBBIX PacTEeHUM U
3aBoeBaHne MMM cymH. CemeHHble pacteHus. IIpoucxoxneHne LBETKOBBIX
pacTeHui.

OCHOBHBIE 3Tambl 3BONIOLMU KUBOTHOrO Mupa. OCHOBHBIE apoMOpdO3bl
KHUBOTHBIX. Benyckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIICHHE COBPEMEHHBIX
TunoB. IlepBrie XOpa0BbIE )KUBOTHBIE. JKN3HB B BOJIE. DBOIIOLUS I03BOHOYHBIX.
[Ipoucxoxnenne ampubuit u pentunuid. [IponcxoxaeHne MICKONUTAOMUX U
ntun. Ilpunnun kmodeBoro apomopgosza. OcBoeHue O€CHO3BOHOYHBIMU U
[I03BOHOYHBIMU KUBOTHBIMH CYIIH.

Pa3BuTHe %u13HM Ha 3eMJIe 110 dpaM U IIEpUoiaM: apXxel, IPOTEPO30H, aIe030H,
Me3030H, KaiiH030il. OOmas xapakTepuCTHKa KJIMMaTra MU Te0JIOTMYECKUX
mpoueccoB.  IlosBnenne M pacuBeT  XapakTEpHbIX  OPraHU3MOB.
VYrneobpa3zoBaHHe: €T0 YCIOBHS U BIMSHUE HA Ta30BbI COCTAB aTMOC(EPHI.
MaccoBble BBIMMpPaHUSI — JKOJIOTMYECKHE KpU3HChl Ipouuioro. IIpuumHbEI 1
CJIEJICTBUSL MAcCOBBIX BhIMUpaHUil. COBpEMEHHBIN 3KOJIOTHUYECKUM KPU3HC, €TO
0COOEHHOCTH

6.5

Pasgensl u 3amaum anTpononoruu. Mertoasl aHTpornonorud. CTaHOBIIEHHE
MpEeACTaBICHUHN O MPOUCXOXKACHUH UeoBeka. COBpeMEHHbIE HAYyUHbIE TEOPUH.
Cx0AcTBO 4enoBeKka C KUBOTHBIMU. CHCTEMAaTHYECKOE IMOJIOKEHUE YETIOBEKA.
CBuzerenbcTBa CXOJACTBAa  YEJIOBEKAa C  JKUBOTHBIMHU:  CPAaBHUTEIBHO-
MOP(OJIOTHYECKHE, SMOPHOJIOTHYECKHE, (hbU3M0I0TO-OMOXUMUYECKHE,
noBejgeHYeckue. OTIMUMS dYeOBEKa OT JKUBOTHBIX. [IpsAMoOXoxiaeHue u
KOMIUIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra M BTOPOM
CUTHAJIbHOW CHCTEMBI.

JIBrxymme cwibl ((pakToOpbl) aHTPOMOTreHe3a: OMOJIOTHYECKUE, COIMaIbHBIC.
CooTHolIeHre OMOTOTHYECKHUX M COITUATBHBIX (DAKTOPOB B aHTPOIOTEHE3E.
OCHOBHBIE CTaJIUM AHTPONOreHe3a. ABCTPAJONMUTEKM — JBYHOTHE MPEAKU
monen. YenoBek yMelnbld, MEpBbIE H3IOTOBIECHHS Opyaud Tpyzaa. HemoBek
MPSMOXOJISAIIIUN W TIEPBBIM BBIXOJ JroAei 3a mpenensl Adpuxu. Yemorek
reienp0eprekuii — o0ImuMi MpeoK HeaHJepTaIbCKOrO YeJIOBEKAa U UYeIOBeKa




pa3symHoOro. YenoBek HEaHAECPTAIbCKUM Kak BHUJ JIIOAECH XOJOJHOrO KiuMMara.
YenoBek pa3yMHbI COBPEMEHHOIO THUIA, JEHUCOBCKUI YEIOBEK, OCBOCHHE
KOHTHHEHTOB 3a TpeaenamMmu AQpHKH.

DOBOJIIOLIUS COBPEMEHHOrO 4YenoBeka. EcTecTBEeHHbI OTOOp B MOMYJISAIMIX
yesioBeka. MyTalMoHHbIH mpouecc U nonuMopdusm. [lonynsnuoHHbIe BOIHBI,
npeii¢ reHoB, Murpanus 1 «3pQext ocHoBaTes» B MOMYJISALMIX COBPEMEHHOTO
YeJloBeKa.

Yenoseueckue pacel. [lonstue o pace. bonpmme pacel: eBponeougHas
(eBpasuiickasi), aBCTpaJO-HErpougHas (IKBATOpUAIbHAs), MOHTOJIOWHAS
(a3marcko-aMepuKaHcKkas). Bpemst u myTu pacceneHusl 4eiloBeKa IO IUIAHETe.
EnunctBo dyenmoBeueckux pac. HaydHass HecoCTOATEIBHOCTh —pacHu3Ma.
[TpucnocoOaeHHOCTh 4YeIOBEKa K Pa3HbIM YCIOBUSAM OKpY’KaroIled Cpebl.
Bnusinue reorpaduueckoit cpeapl U japeiida TeHOB Ha MOPQOJIOTHUIO U
(U3MOJIOTHIO YeIOBEKa

OKOCHCTEMEI U MMPpUCYIIHC UM 3aKOHOMCPHOCTHU

7.1

Paznensl u 3agaun sxosioruu. CBsi3b 3KOJIOTMHU C IPYTHMHU HAyKaMHU.

Mertoabl skonorud. lloneBble HaOMOACHHUA. DKCIEPUMEHTHl B JKOJOTHH:
IpUpoaHble M JabopaTopHble. MojaenupoBaHue B 3KOJIOTMU. MOHHUTOPHUHT
OKPYIKAIOIICH Cpe/ibl: JTIOKAIbHBIN, pETHOHAJIBHBIN U TJI00AJIbHBIN

7.2

Okonorndyeckue (hakTopbl U 3aKOHOMEPHOCTH uX neicTBus. Knaccudukanms
IKOJIOTUYECKUX (HaKTOPOB: aOMOTHUYECKHE, OMOTHYECKHE, AHTPOIIOTCHHBIC.
OOue 3aKOHOMEpPHOCTH JAEUCTBHUS 3KoJormueckux (axropos. IlpaBuio
muanmyma (K. Llnpenrens, FO. JIu6ux). TonepaHTHOCTE. DBPUOMOHTHBIC H
CTEeHOOMOHTHBIE OPTaHU3MBI.

AbGuoTtnueckue (akropsl. CBET Kak 3Koyioruueckuii paxrop. JlericTBre pa3HbIX
Y4acTKOB COJIHEYHOI'O CIEKTpa Ha OpraHu3Mbl. OKOJIOTMYECKUE TPYIIIbI
pacTeHuil M KUBOTHBIX 10 OTHOLIEHUIO K cBeTy. CurHanbHas posib CBETa.
doTonepuoanusM.

Temneparypa kak oskojoruueckuii Qakrop. JleiicTBue Ttemmeparypsl Ha
opranusmbl. [IoMKUIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE
U CTEHOTEPMHBIE OPI'aHU3MBI.

BnaxxHocts kak oskosnormueckuili akrop. Ilpucmocobnenust pacteHuii K
NOJ/IepXKaHUI0 BoHOro Oananca. Kiaccudukanus pacTeHuid 10 OTHOLIEHUIO K
BoJie. [Ipucnocobnenns )KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenbl oOWTaHUS OpPraHU3MOB: BOJIHAsA, HA3EMHO-BO3JAYIIHAs, IOYBEHHAs,
rnyOMHHAs TOJANOYBEHHAs, BHYTPUOpPraHW3MeHHas. (DOHU3MKO-XMMHUYECKHE
0COOCHHOCTH cpel obuTaHusi opraHu3moB. [IpucrnocoOneHus opraHu3MoB K
KHM3HH B Pa3HbBIX Cpefax.

buonornueckne put™mbl. BHemHue u BHyTpeHHHE pUTMBL. CyTOYHBIE H
roauyHbie puTMBL. [IprcrnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHHUAM
YCIIOBUM JKU3HH.

Kuznennsie popmel opranu3moB. [lonstue o xu3HeHHOH (opme. JKu3HEHHbIE
(GOopMBI pacTeHUM: IepeBbs, KYCTAPHUKHU, KYCTapHUYKH, MHOTOJIETHHUE TPaBbI,
oJiHOJIeTHHUE TpaBbl. JKu3HEeHHbIE (OPMBI KUBOTHBIX: THAPOOHMOHTHI, T€OOMOHTHI,
a’poOuoHTHI. OCOOEHHOCTHU CTPOEHHSI U 00pa3a KU3HU.

buotnueckue ¢axtopsl. Buapsl 6HOTHUECKUX B3aUMOJCHCTBUIN: KOHKYpPEHIIMS,
XHUIHUYECTBO, cUMOMO03 U ero gopmsl. Ilapasutusm, koonepamus, MyTyaiusMm,
KOMMEHCanu3M  (KBapTHpPAaHTCTBO,  HaxyieOHHW4ecTBO).  HeTrpoduueckue
B3auUMoOJeicTBUs  (Tomuueckue, Qopuueckue, ¢adbpuyeckue). 3HayCHHE
OMOTHYECKMX B3aUMOJICWUCTBUI Ui CYIIECTBOBAHUS OPraHU3MOB B cpelie
oOutanus. [IpuHIIMT KOHKYPEHTHOT'O UCKITIOYEHHUSI




7.3

DKOJIOTHUECKUE XapaKTEPUCTUKH MOMysiuu. [Tomyssiiust kak Onoorudeckas
cuctema. Poinb HEOTHOPOAHOCTH Cpelibl, PU3NIECKUX OAPHEPOB H OCOOCHHOCTEH
Ounosoruu BUAOB B (DOPMUPOBAHUHU ITPOCTPAHCTBEHHON CTPYKTYPHI TTOMYJISIIHA.
OcHOBHbIE TOKa3aTeNM MOMYJSLUUA: YUCIEHHOCTh, IJIOTHOCTb, BO3pacTHas U
MOJIOBasg CTPYKTYypa, POKIAEMOCTb, MPUPOCT, TEMI POCTA, CMEPTHOCTb,
MU pALIMSL.

DKkosoruueckasi CTpykTypa mnomyssiiui. OreHKa YHUCICHHOCTH TOMYJIAIINH.
JlvHamuka nomyssauuu U €€ peryisauns. buoTuyeckuii noTeHUHAI MOIMYJISALNHN.
MogenupoBanre JAWMHAMUKK TONyasiuud. KpuBble pocTa YUCIEHHOCTH
nonyysauuu. KpuBble BbDKMBaHUA. Perynsuus YuCI€HHOCTH MOIMYJISIUUNA: POJIb
(hakTOpOB, 3aBUCAIIMX W HE 3aBUCANIUX OT IUJIOTHOCTH. ODKOJIOTHYECKHE
cTpateruu BUIOB (r- u K-cTparerun).

[Tonsitue 00 skonormueckoil Humie Buaa. Mectoobutanue. MHoromepHas
Mozenb skosorndeckor HumM Jx.M. XatumHcoHa. Pazmepsl 3KOJIOrH4ecKou
Humd. [loTeHmanbHas U peain30BaHHAsT HUILIN.

Bun kak cucrema nomynsuuii. Apeansl BUAOB. Buabl M UX JKU3HEHHBIE
CTpaTerud. 3aKOHOMEPHOCTHM  TIOBEJACHUS W  MUTPALMA  KUBOTHBIX.
buosiornyeckue HHBa3UM YyKEPOJAHBIX BUIOB

7.4

CooOmiectBa opranu3mMoB. buorneHo3 u ero crpykrypa. CBsi3u MexXIy
opraHu3mMamMu B OuoleHo3e. DKocucTemMa Kak OTKphiTas cucrema (A.JDx.
Tencnu). OyHKIIMOHATIBHBIE OJIOKM OPTaHU3MOB B SKOCHUCTEME: MPOIYIIECHTHI,
KOHCYMEHTHI, peayleHThl. Tpodudueckue ypoBHU. Tpodudeckue menu u ceTu.
Abunotnyeckue 010ku 3kocucteM. [TouBbl 1 mibl B 3kocucteMax. KpyroBopot
BEIECTB ¥ MMOTOK SHEPTUU B IKOCHCTEME.

OcHoBHbIE MOKa3aTeNu KocucTeMbl. bruomacca u mpoayKuus. DKOJIOTHYECKHEe
MIUPAMHJIBI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBnenHble 3aKkOHOMEpHBIE CMEHBI COO0IecTB — cykueccuu. [lepBuunbie u
BTOPUYHBIC CYKIIECCHM W WX NPUYUHBL. AHTPOIIOTCHHBIC BO3JCHCTBHS Ha
cykueccun. KnmmakcHoe coobmiectBo.  buopazHooOpasme ©  MHOJHOTa
KpyTrOBOpPOTa BEILIECTB — OCHOBA YCTOMYMBOCTH COOOILIECTB.

[IpupoaHbie 3KOCUCTEMBI. AHTPOIIOTEHHBIE AIKOCHCTEMBI. ATpPO3KOCHCTEMA.
ArporieHo3. Paznuaus MeX Iy aHTPOITOT€HHBIMHE H TIPUPOTHBIMU SKOCUCTEMAMH.
Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['opoackas diaopa
u ¢ayna. CuHaHTpomm3amusi Tropojackol ¢ayHel. buonormdeckoe u
XO035IIICTBEHHOE 3HAYEHHE arpOdKOCHCTEM U YpOOIKOCHCTEM. 3aKOHOMEPHOCTH
(hopMUpOBaHHS OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B YKOCHUCTEMAX.
[lepeHoc sHepruu 1 BEIECTB MEX/1y CMEXKHBIMU IKOCHUCTEMaMU. Y CTOMYUBOCTD
OpPraHW3MOB, TIOMYJISIIMA W JKOCUCTEM B YCIOBUSX €CTECTBEHHBIX W
AHTPONOTEHHBIX BO3JCHCTBUI

7.5

buocdepa — obOmeruranerapnas o000j0Yka 3eMiM, TJ€ CYIIECTBYET WIH
cyuiectBoBana ku3Hb. Yuenue B.M. Bepnanckoro o Ouocdepe. Obnactu
ounocdepsl u e€ cocras. JKuBoe BemecTBo Onochepsl U ero PyHKITUH.
3aKOHOMEPHOCTH cylecTBoBaHus Ouocdepbl. OcobeHHOCTH OHOChephl Kak
I00aNbHOM  3KocHCTeMbl.  Jl[uHamMuueckoe paBHOBecue B Omocdepe.
KpyroBopoTsl BemiecTB U OHMOreOXMMHUYECKHE LHMKIBI (yriepoja, as3ora).
PurmuanOCTS siBIIeHMIA B Ouocdepe.

3onanbHOCTh OMOochepsbl. [lonsaTre o 6mome. OCHOBHBIE OMOMBI CYIIN: TYHJPA,
XBOWHBIE JIECA, CMEIIaHHbIE U IIUPOKOJUCTBEHHBIE JI€Ca, CTENH, CABAHHBI,
MYCTBIHU, TPOMHMYECKUE Jieca, BBICOKOrophbs. Kimmar, pacTUTENbHBIA U
KHUBOTHBI MUP OMOMOB CYILIH.

CrpykTypa U (QyHKIHS KHUBBIX CUCTEM, OLIEHKA MX PECypCHOT0 MOTEHIMANA U
o6uochepHbIx QpyHKIUN
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DKOJIOTHUECKUE KPU3HCHI U UX MPUINHBL. Bo3aeiicTBue yenoBeka Ha Ouocdepy.
3arpsi3HeHue BO31yIIHON cpenbl. OXpaHa Bo3ayXa. 3arpsA3HEHUE BOJAHOM CPENbI.
Oxpana BOoJHBIX pecypcoB. Pazpymienue noussl. OXpaHa MOYBEHHbBIX PECYPCOB.
W3meHeHne knumara.

AHTpONOreHHOE BO3/EHCTBHE HA PAcTUTEIbHBIA M KUBOTHBIM Mup. Oxpana
PacCTUTEIBHOTO U KMBOTHOTO Mupa. OCHOBHBIE NPUHIUIIBI OXPAHbl IPUPOBI.
Kpacupie kuuru. Ocobo oxpansiemblie mnpuponnbie Ttepputopun (OOIIT).
borannueckue cajpl ¥ 300J0THYECKUE NTAPKH.

OcCHOBHbIE TNPUHIUIBI YCTONYMBOIO Ppa3BUTHS YEJIOBEUECTBA U IPUPOJIBI.
PanponanbHOe  IPUPOJOINONB30BAaHME M COXpPAaHEHHE  OMOJOrMYECKOro
pazHoobOpazus 3emiin




