


HHOACHUTEJIbHAS 3AIINCKA

[Tporpamma mo yueOHOMy mnpeametry "buosnorus” (mangee - OWOJOrvs) Ha
YPOBHE cpeaHero oOmiero oOpazoBaHus pazpadoTaHa Ha OCHOBE DeAepaabHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O0 oOpazoranuu B Poccuiickoii deneparmmny,
OI'OC COO, Konuenumu npenoaaBaHus ydeOHOro npeamera «buonorus» u
OCHOBHBIX TIOJIOKEHUH (eepalibHOI paboueii mporpaMMbl BOCIIUTAHUSI.

VYueOnplii npeamer «buonorusy yrayOnéHHOro ypoBHst m3yueHus (10—11
KJIACChI) SIBJIIETCS OJHUM W3 KOMIOHEHTOB MPEeaMETHON oOnacth «EcTecTBEHHO-
HayuHble mpeaMeTel»y. CormacHo mnonoxkeHusm OI'OC COO mnpodunbHbE
y4eOHBIE TPEAMETHI, U3ydacMble HA YIIIYOJIEHHOM YPOBHE, SIBJISIIOTCS CHOCOOOM
mupdepeHumanuu  0Oy4eHUST HA YPOBHE CPEAHEro o0mero oOpa3oBaHus |
NPU3BAHBl O0ECIIEUNTh MPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOIIMM, CPEIHUM
oOmmM, cpeHUM Npo(heCCUOHANBHBIM U BHICIIAM 00pa3oBaHUEM. B TO e BpeMs
KOKIOBIA M3 3TUX YYEOHBIX MPEAMETOB JAOKEH OBbITh OPUEHTUPOBAH Ha
OPUOPUTETHOE PEIICHUE O0PA30BATEIbHBIX, BOCHUTATEIBHBIX M PAa3BHBAOIIUX
3a/1a4, CBS3aHHBIX C MPOQOpUEHTALMEH OOYyYarOIUXCS M CTUMYJMPOBAHHEM
MHTEPECA K KOHKPETHOW O0JIaCTM HAy4YHOTO 3HAHWS, CBSI3AHHOTO C OWOJIOTHEH,
MEIULMHOM, SKOJIOTHEN, TICUXOJIOTUEN, CHOPTOM HMJIM BOCHHBIM JEJIOM.

[Iporpamma mo yueOHOMy mnpeamety "buoniorus” Aaét mpeacTaBiCHUE O
LHEJIA W 3aadaxX M3y4YeHHs y4eOHoro mnpeamera «buonorus» Ha yriiyOIEHHOM
YPOBHE, ONpeeseT 0053arebHOe (MHBAPUAHTHOE) TPEIMETHOE COICPYKAHUE, €TI0
CTPYKTYPUPOBAHME MO Ppa3AeiaM MW TeMaM, PACHPEACICHHE MO KJaccam,
PEKOMEHYET MOCJIEA0BATEIbHOCTh M3YYEHUs] YUEOHOro Marepuaia ¢ Y4ETOM
MEXMPEAMETHBIX W BHYTPHIIPEAMETHBIX CBS3CH, JOTMKKM y4eOHOro Mporecca,
BO3PACTHBIX OCOOCHHOCTEH oOyuvarommxcs. B nporpamme mno Ouonoruu
peaTM30BaH MPUHIUI TPEEMCTBEHHOCTH C HW3YYCHHEM OHMOJIOTMH HA YPOBHE
OCHOBHOro  o0miero  oOpa3oBaHus, Onarojaps 4YeMy  NPOCMaTPUBACTCS
HANpPaBJICHHOCTh HA  MOCJIEAYIOMIEE Pa3BUTHE  OWOJIOTMYECKMX  3HAHWH,
OPUEHTHPOBAHHBIX HA (POPMHPOBAHME €CTECTBEHHO-HAYYHOIO MHWPOBO33PEHUS,
SKOJIOTHYECKOTO MBILUICHHS, TMPEACTABICHUI O 3I0pPOBOM 0O0pa3e >KW3HM, Ha
BOCIIUTAHHE OEPEKHOTO OTHOLICHHMS K OKpY)KAaroIeH mnpupoaHoi cpeae. B
nporpaMme no OWOJIOTMM TAaKXKe MOKa3aHbl BO3MOKHOCTH YUYEOHOIrO MpeaMmera
«buonorusy B peaymmzanmu  TpeboBanuit GI'OC COO kK mMIAHUPYEMBIM
JUYHOCTHBIM, METANPEAMETHBIM W MPEAMETHBIM pe3yjbTaraM OOy4YeHUS W B
(OpMUPOBAaHWM OCHOBHBIX BHIOB Y4YcOHO-TIO3HABATENIBHOW  JEATEIBHOCTH
0o0y4YaronmMxcsl M0 OCBOCHUIO COJCpXaHUs OMOJIOTMYECKOrOo 00pa3oBaHUsl Ha
YPOBHE CPEAHETO 00MIEr0 00pa30BaHMsI.

VY4eOnslii npeamet «bronorusy Ha ypoBHE CPEeIHEro 00IIEro oOpa3oBaHus
3aBepmacT OuoJlorMyeckoe 00pa3oBaHME B IIKOJAE MW OPHEHTHPOBAH Ha



pacliupeHrue W yriayOJIeHUE 3HAaHWK OOYyYAROIIMXCS O YKUBOM MPUPOAE, OCHOBAX
MOJIEKYJISIPHOM M KJIETOYHOW OMONIOTMHU, 3MOPUOSIOTMH W OMOJIOTMU Pa3BUTHA,
TCHETUKH, CEJICKIMH, OMOTEXHOIOTHH, SBOJIFOLIMOHHOTO YYCHHS U SKOJIOTHH.

HNzyuenne yueOHOro mnpeamera «bHONOrHs» Ha YIIYOJICHHOM YPOBHE
OPUEHTHPOBAHO HA TOJArOTOBKY OOYYANOIIUXCS K MOCHCAYIOMIEMY MMOJYYCHHIO
OMOJOrMyeckoro  oOpa3oBaHMsi B By3ax M OpPraHu3alMsIX  CPEAHErO
npogeccnonanbHoro oopazoBanus. OCHOBY €ro COACPKAHHs COCTABIISICT CHCTEMA
OMOJIOTMYECKUX  3HAHWW, TMOJYYCHHBIX TMPU HM3YYCHHH  OOYYarOIIUMUCS
COOTBETCTBYIOIIUX CUCTEMATHUYECKUX PA3JeiIOB OMOJIOTUMA HA YPOBHE OCHOBHOTO
oOmero oOpazoBanus, B 10—11 kmaccax 3TW 3HAHWS MONMYYarOT pa3BuTHE. Tak,
paclupeHbl U yrayOneHbl OMOJOTMYECKHE 3HAHUSL O PACTECHUSX, >KMBOTHBIX,
rpubax, OaKTepusx, OPraHU3ME YEIOBEKa, OOIMMX 3aKOHOMEPHOCTSAX >KWU3HH,
JOTOJIHUTENBHO BKITFOUEHBI OMOJIOTMUYECKUE CBEACHUS MPUKIIAAHOTO U TOUCKOBOTO
XapakTepa, KOTOPbIE MOXHO MCHOJIb30BaTh KAaK OPUEHTHPBI IS MOCICAYOErO
BbIOOpa mpodeccuu. Bo3molkHA Takke HMHTErpaiusi OMOJIOrMYECKUX 3HAHHWU C
COOTBETCTBYIOIMMHU 3HAHHUSMH, TOJYYCHHBIMU OOYYAIOIIMMUCS MPH H3YyYEHUHU
(pU3MKH, XUMHHA, TeOrpaduu 1 MATEMATUKH.

CrpykTypa mnporpaMmbl 1o y4yeOHOMY mnpeametry "buosnorus" oTpaxkaer
CUCTEMHO-YPOBHEBBI M 3BOJIOUMOHHBIA MOAXOABI K W3YYECHHIO OWOJIOTHH.
CornacHO UM, M3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapPAKTEPHBIC JJISl YKUBBIX
CUCTEM Pa3HOT0 YPOBHSI OPraHU3aliy, SBOJIOLMH OPraHUYeCKOro MApa Ha 3eMJIE,
COXPaHEHUsT OHMOJOrMYECKOro pasHooOpasus mnaHerel. Tak, B 10 Kknacce
W3YYAOTCS OCHOBBI MOJIEKYJSIDHOM M KJIETOYHOM OWOJIOruy, 3>MOpPUOJIOTHM W
OMOJIOTMHM Pa3BUTHUSL, TCHETUKH M CEIEKUMW, OMOTEXHOJOTUM M CHUHTETHYECKOMN
OMOJIOTHH, AKTYyaJIM3UPYOTCS 3HAHUS OO0ydaroumxcs nmo OOTaHWKE, 300JI0THH,
aHaromuu, (usmonoruu uenoreka. B 11 kjmacce M3y4aroTCs 3BOTHOMMOHHOE
YUE€HHE, OCHOBBI SKOJIOTUU U yUeHHUE 0 Ouocdepe.

YueOnplii  mpeamer  «buosorus»  mpu3BaH  O0ECNEYHTh  OCBOCHHE
00y4armuMHICs: OMOIOTHYECKUX TEOPUH M 3aKOHOB, UACH, MPUHIUIIOB U TTPABHIL,
JIS)KaIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUM O
CTPOEHHH, MHOroO0pa3uM M OCOOCHHOCTSX KIIETKH, OpPraHW3Ma, MONYJsLuH,
OMOLEHO03a, SKOCUCTEMBI, O BBIJIAOIIMUXCS HAYYHBIX JOCTHKCHHSX, COBPEMEHHBIX
UCCIICIOBAHUSIX B OMOJIOTHM, TPUKIIAIHBIX ACIEKTaX OMOJIOrMYECKUX 3HAHWM. J{7st
Pa3BUTHS W TNOJACPKAHHUS HMHTEpeca OOydYarommxcsi K OMOJOTMM Hapsay Co
3HAUUTENIBHBIM O0BEMOM TEOPETUUYECKOTO MAaTE€pHalla B COACPKAHUKM MPOTrpamMMbl
no OHWOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBJICHMS M PA3BUTHS
TOW WM MHOHW oOnacTH OWOJIOTHMHM, BKJIAJAOM OTCUYECTBEHHBIX M 3apyOe’KHBIX
YUEHBIX B PEIICHUE BAKHEHIINX OMOJIOTMUYECKUX U SKOJOTUYECKUX TPOOIIEM.



Llens n3ydenus yueOHOro npeamera « buonorus» Ha yriryOlnéHHOM YPOBHE —
OBJIAJcHHE  OOYyYarOMMHUCS  3HAHUSMHU O  CTPYKTYPHO-(YHKIMOHAIBHOMN
OpPraHM3alliA >KMBBIX CHCTEM PA3HOTO0 paHra H MNPUOOPETEHUE YMEHMIA
WCIOJb30BaTh 3TH 3HaHUs B (DOPMUPOBAHMM MHTEPECA K OMPEACIEHHONH 00IacTu
npo(hEeCCUOHANIBHONM ACITENBHOCTH, CBSI3aHHOW C OMONOTHEH, WM K BBIOOPY
y4eOHOr0 3aBEACHUS JIJIsl MPOIOJKEHUS OMOJIOMMYECKOro 00pa3oBaHUsl.

JlocTwokeHne 1enM  u3ydeHust yuyeOHoro mnpeamera «buosorus» Ha
yriayOJIEHHOM YPOBHE 00ECIIEUMBACTCS PEHICHUEM CIICAYIOLINX 3a1aY:

OCBOCHHUE O0YyYarOUIUMUCS CUCTEMbI OMOJOTUYECKUX 3HAHWK. 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSX, KOHUENIUAX, TUMOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MPABHJIAX, COCTABJISIFOIIMX COBPEMEHHYIO ECTECTBEHHO-HAYUYHYIO KAPTHHY MUPA; O
CTPOEHUHU, MHOrooOpa3ud MU OCOOCHHOCTSAX OWOJOTHYECKUX CHCTEM (KJIETKA,
OpraHu3M, MONyJsALus, BUI, OMOreoneHos3, onocdepa); 0 BBLAAFOIIMUXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEOBAHUSIX B OUOJIOTUH,

O3HAKOMJICHHE OOYYarOmMXCs C METOJAMU TO3HAHMS YKUBOW MPUPOMIBL:
UCCIICIOBATEIbCKAMUA ~ METOJAMM  OMOJIOTMYECKMX HayK (MOJIEKYJIIPHOW W
KJIETOYHOW OHOJOrMM, SMOPUOIIOTMM W OWOJIOTMM PA3BUTHUSl, TECHETHUKA U
CEJICKIIMKA, OWOTEXHOJOTMM W CHHTETUYECKOW OWOJIOTMH, MAaJEOHTOJIOTHH,
JKOJIOTMH),  METOJAMH  CaMOCTOSITENIBHOIO  MPOBEACHUS  OMOJOTHYECKHX
UCCIICIOBAaHM B JlabopaTopui W B OpUpoac (HAOMIOACHHUE, W3MEPEHUE,
SKCIEPUMEHT, MOJICTTHPOBAHUE ),

OBJIaZIcHHE  OOy4YarOIMUMUCS YMEHUSMHU. CAMOCTOATEIBHO  HAXOAMTh,
AQHAJIM3UPOBATh M HCIIOJIB30BATh OHMOJIOTMYECKYI0 HH(POPMALMIO; MOJIb30BATHCS
OMOJIOTMYECKOH TEPMHHOJIOTHMEN W CHMBOJIMKOW, YCTAHABIMBATH CBS3b MEXKIY
pa3BUTHEM OHMOJOTMM M  COLMAIBHO-DKOHOMHUYECKAMH W 3KOJIOTMYECKAMHA
npobiieMaMy  YEIOBEYECTBA;, OLEHUBATH MOCICACTBUS CBOCH ACATENBHOCTH MO
OTHOUIEHUIO K OKPYXKaIoIICH NpUPOAHON cpeae, COOCTBEHHOMY 3J0POBBIO H
3I0POBBI0  OKPYXArOUIMX JIFOJACH, OOOCHOBBIBATH M COOMIOAATh  MEpPHI
npo(pUIaKTUKN MHPEKIMOHHBIX 3a00JIEBaHU, MpaBUIa MOBEACHUS B MPUPOAC U
obecnieueHust 0€30MACHOCTH COOCTBEHHON KM3HEACITETBHOCTH B YPE3BbIYAWHBIX
CUTyaUMsiX TMPUPOAHOIO W  TEXHOTCHHOIO  XapakTepa, XapakTepu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPBITUS B 00JIACTH OMOJIOTHH,

pa3BUTHE Y O0YYAIOUINXCS MHTEIJICKTYATbHBIX U TBOPUYECKHAX CIIOCOOHOCTEH
B MPOLECCE 3HAKOMCTBA C BBIJAIOLMIMMHUCS OTKPBITUSIMA W COBPEMEHHBIMHU
UCCIICIOBAHUSIMM B OWOJIOTHMHM, PEIIAEMBIMH €10 MpoOaeMamMH, METOI0JOTHER
OHOJIOTHYECKOTO UCCIIEIOBAHMS, NPOBEICHUS AKCIEPUMEHTATTHHBIX
UCCJICIOBAHMA, PEICHUsI OMOJIOTMYECKUX 3a/1a4, MOACIMPOBAHUS OMOIOTHYECKUX
OOBEKTOB M MTPOLIECCOB,;



BOCIUTAHKUE Y 00YUAIOMIMXCS LIEHHOCTHOIO OTHOILIEHMS K KMBOM MPHUPOJIE B
LEJIOM U K OTJIEJIbHBIM €€ 00bEKTaM U SBJICHUSIM; (POPMUPOBAHUE IKOJOTHMUECKOM,
TCHETUYECKOM TIpaMOTHOCTH, OOIIEH KYJbTYphl TOBEICHHUS B MPHUPOJE;
UHTETPAliN €CTECTBEHHO-HAYYHBIX 3HAHUMH;

npuoOpeTeHue  OOyYAIOUIMMUCS  KOMIETEHTHOCTM B PALlMOHATBLHOM
OPUPOAONOL30BAHUM (COOJIOCHUE MPaBW TOBEACHUS B MPUPOJE, OXPAHbBI
BUJIOB, YKOCUCTEM, OMOC(hephl), COXpAHEHUU COOCTBEHHOTO 3[0POBbS U 3I0POBbS
OKpyXaromux JroAac  (coOmogaeHuss Mep npoduiaktuka — 3a00JI€BaHUM,
obecrnieueHue OE30MACHOCTH KU3HEACITETbHOCTA B YPE3BBIYANHBIX CHTYALMIX
OPUPOAHOTO M TEXHOICHHOTO  XapakTepa) HA OCHOBE  HCHOJIb30BAHUS
OMOJIOTMYECKUX 3HAHUI M YMEHHI B MOBCEAHEBHOM KU3HMU,

CO3/IaHME  YCJIOBHMIA Uil  OCO3HAHHOIO  BbIOOpa  OOYYAKOIIMMUCS
WHIUBU Y aJIbHON o0pa3oBarenbHOI TPacKTOPHH, COCOOCTBYIOLIEH
NOCTEAYOWEMY MPOPECCHOHATBHOMY CaMOONPEACIICHAID, B COOTBETCTBUM C
WHIMBUyAIbHBIMUA UHTEPECAMHU U MOTPEOHOCTIMHU PETHOHA.

OOwee 4ncao 4acoB, OTBEACHHBIX HA M3yYeHUE OMOJIOTMH HA YIIIyOJIICHHOM
YPOBHE CpeAHEro o0miero oopasoanus, cocrapiser 204 daca: B 10 kmacce — 102
yaca (3 4aca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEACHIO).

Ot60op opraHu3alMoOHHbIX (OPM, METOJOB M CPEACTB OOy4YEeHUsS] OMOJIOTHH
OCYILLIECTBIISETCS C YYETOM CrEeUU(UKU €ro COAEpXKaHUs U HAMPaBJICHHOCTH Ha
OPOAOJDKEHHE OMOJIOTMYECKOro 0o0pa3oBaHMs B OpraHU3aLUsAX  CPEIHErO
NPO(ECCUOHATIEHOTO U BBICIIET0 0OPa30BaHUSI.

OO0s13aTeNBbHBIM YCIOBHEM MPH 00yYEHUM OMONOTMH HA YTIyONEHHOM YPOBHE
SIBJISIETCSI MPOBEACHUE JIA0OPATOPHBIX M MpakTHUecKkuX pabot. Tawke ydacTue
00y4arolmuxcsi B BBIMOJIHEHUH MPOEKTHBIX U YUEOHO-MUCCIIE0BATENBCKUX PadoT,
TEMaThKa KOTOPbIX ONPEHENSETCS  YUMTEEM HA OCHOBE  HMEIOLIUXCS
MaTepUAIbHO-TEXHUUECKUX PECYPCOB M MECTHBIX MPUPOAHBIX YCIOBUH.



COAEPKAHUE OBYYEHUA
10 KUIACC

ConepxaHue mpOrpamMBbl, BBIACIICHHOE KYPCUBOM, HE BXOJUT B IMPOBEPKY
roCyIapCTBEHHON UTOroBol arrecrauuu (I MA).

Tema 1. buoJsiorust Kak HayKa

CoBpeMeHHas OMOoJIOrMsl — KOMIUIEKCHAst Hayka. Kparkas uctopust pa3BUTHs
Owojornu.  buonormdyeckue  HaAykKM M M3Yy4a€Mble  MMH  MPOOJIEMBI.
OYHAAMEHTAIILHBIE, TPUKIAIHBIE W TOWCKOBBIE HAYYHBIC WCCICIOBAHUAS B
OHMOJIOTHH.

3HaueHUEe OMOJOrMK B (POPMUPOBAHUM COBPEMEHHOH €CTECTBECHHO-HAYYHOM
KaptuHbl mupa. [Ipodeccun, cBszaHHble ¢ Ouosorued. 3HaYeHHE OMOJIOTUU B
MPAKTUYECKON JEATEIBPHOCTH YEJIOBEKA: MEIMLMHE, CEIIbCKOM  XO3SIMCTBE,
MPOMBILIJIEHHOCTH, OXPAHE MTPUPO/IBL.

JleMmoHCTpanun

[Toptpetsl: Apuctorens, Teodpact, K. Jlunned, XK. b. Jlamapk, Y. JlapBuH,
VY. I'apeeit, I'. Mennens, B. U. Bepuaackuii, H. 11. [Tasnos, 1. U. Meunukos, H.
H. Baeunog, H. B. Tumogeer-Pecorckuii, JIxx. Yotrcon, @. Kpuk, /. K. benses.

Tabmuubl 1 cxeMbl: «CBsI3b OMOJIOTMM C JAPYyrMMH Haykamuy, «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. JKuBble cHCTEMbI U HX H3y4Y€HHE

JKuBbie cucTEMBl Kak MOpeaMeT u3ydeHust Ouonoruu. CBOMCTBA KMBBIX
CUCTEM. €IAMHCTBO XMMHYECKOTO COCTaBa, JUCKPETHOCTb M LEIOCTHOCTD,
CIIO)KHOCTh W YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPraHU3aIMs,
CaMOBOCIPOU3BEACHHE, PA3IPAKUMOCTh, U3MEHYMBOCTD, POCT U PA3BUTHE.

YPpOBHM OpraHW3an >KUBBIX CHCTEM. MOJEKYJSPHBINA, KJICTOYHBIMH,
TKAHEBBIH, OPraHu3MEHHBIN, MOMYJISALIHOHHO-BUIOBOA, SKOCUCTEMHBII
(OuoreoneHoTHYECKMIA), OuochepHbiil. [Iponecchl, MPOUCXOMANIUE B KUBBIX
cuctemax. OCHOBHBIE TPHU3HAKW >KUBOro. KW3Hb Kak (popMa CyIIECTBOBAHUS
marepun. Hayku, n3ydaromme >kMBblE CUCTEMBI HA PA3HBIX YPOBHAIX OPraHU3aINN.

H3yuenne xuBbIX cucteM. Metoasl Omonmornueckoil Hayku. HabGmroneHue,
U3MEPEHUE, SKCIIEPUMEHT, CUCTEMAaTH3anus, MeTaananus. [lonsaTue o 3aBUCUMON 1
HE3aBUCUMOM mnepeMeHHOi. [lnanupoBanue skcnepuMeHTta. llocTtaHOBKA U
npoBepka runore3. Hynepas runoresa. [loHstre BBIOOPKH M €€ TOCTOBEPHOCTD.
Pa3Opoc B Owmonornueckux AaHHbIX. OILIGHKA JOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbTaroB. [IpUUMHBI HWCKOKEHUS PE3YJIBTATOB JKCIepuMeHTa. [loHsTHE
CTATUCTUYECKOrO TECTA.

JleMmoHCTpanun



Tabmuupl w0 cxembl: «OCHOBHBIE MPU3HAKHA >KU3HW», «bronornueckue
cuctemely, «CBOHCTBA IKMBOM Marepum», «YPOBHM OPraHU3alUU HKUBOHN
npupoasy, «CTpOEHHME >XMBOTHOM KIETKW», «TKAaHW >KMBOTHBIX», «CHCTEMBI
OpPraHoOB YEJIOBEUYECKOr0 OpraHu3may, «buoreoneHosy, «buocdepa», «Metoasl
W3YUYEHUS YKUBOU NPUPOIBLY.

OOopynoBanue:  jgabopatopHoe  oOOpyAOBaHWE Il  MPOBEACHUS
HAOFOICHU, N3MEPEHUI, SKCIIEPUMEHTOB.

IIpakTu4yeckass pabora «/CnoNB30BaHME PA3IMYHBIX METOIOB IPH
WU3YYEHUH )KUBBIX CUCTEM).

Tema 3. buosiorust KJIeTKu

Knetka — CTpyKTypHO-QYHKIMOHAIBHAsS €AMHWLA KUBOro. Hceropus
OoTKpbITUs KIIeTKH. PaboTel P. I'yka, A. Jlerenryka. Knerounas teopus (T. [1IBanH,
M. I[lneiinen, P. BupxoB). OCHOBHBIE MOJIOKEHUS COBPEMEHHOH KIICTOYHOM
TEOPHH.

MeToapl  MOJIGKYJSIPHOH M KJIETOYHOW  OMOJOTMM:  MHKPOCKOTMS,
xpomarorpadusi, 31eKTpoope3, METOA MEUCHBIX aroMoOB, JU(PPEPEHIHUATBEHOES
UEHTPU(PYyTUPOBaHKE, KyJIbTHBUPOBAHUE KIETOK. H3yuenue ¢huxcuposaniivix
Ki1emox. DJIEKTPOHHAs MUKpOCckonus. Kowugoxranrenas muxpockonus. Bumanvioe
(NMpudICU3HEHHOE) U3YYeHUe KIEeMOK.

JleMoHCTpanun

[Toprpetsr: P. I'yk, A. JleBenryk, T. [1Isann, M. lInekinen, P. Bupxos, K. M.
bap.

TaGmuupl ¥ cxeMbl: «CBETOBOM MUKPOCKOID», « ONEKTPOHHBIA MHKPOCKOMY,
«Hctopust pa3BUTHS METOAOB MUKPOCKOTIUMY.

OOopyaoBaHKE: CBETOBOM MHKPOCKOIN, MHUKPONPENApaThl PaCTUTEIbHBIX,
JKUBOTHBIX U OAKTEPUATBHBIX KJIETOK.

IIpakTnyeckass padora «M3yueHHe METOAOB KJIETOYHOH OWOJIOrHM
(xpomarorpadus, saekrpodopes, aupdepeHnuaTbHOe  UEHTPUPYTUPOBAHUE,
[TLIP)».

Tema 4. Xumuveckasi OpraHu3anus KJICTKH

XAMHMUYECKUI COCTAB KIETKH. Makpo-, MUKPO- W YJIBTPAMUKPOIIEMEHTHI.
Boma u €€ posb Kak pacTBOPUTENS, PEAreHTa, y4acTHUE B CTPYKTYPUPOBAHUHU
KJIETKW, TEIUIOPErysiuui. MUHEPATbHBIE BEIIECTBA KJIETKH, UX OMOJIOTHYECKas
POk, POJIb KATHOHOB M AaHUOHOB B KJIETKE.

Opranvyeckne BELIECTBA KIIETKH. bBHOMOrMYECKUEe mnonuMmepel. benku.
AMUHOKHUCIIOTHBIA cOCTaB OenkoB. CTPYKTYypbl OENKOBOH MOJIEKYbI. [lepBuuHas
CTpyKTypa Oeika, NenThAHas CBsi3b. BTOpWYHAsA, TPETUYHAs, YETBEPTUYHAS
CTpykTypel.  [lenarypaums. CpoiictBa OenkoB. Kiaccupukaums — OenkoB.
buonornueckne Qpynkumum 6enkoB. /lpuonsi.



YrneBoasl. MoHOCAaxapuabl, IUCaXapyuabl, OJIUTIOCaXxapuabl U MOJUCAXaPHIbI.
O0mwmii nnaH CTpoeHHssT M (PU3HKO-XMMHYECKHE CBOWCTBA  YITIEBOJOB.
buonornueckne QpyHKIMM YIIIEBOJOB.

Jlunuael. I'mapopunsHo-rHaApodoOHBIE cBOMcTBA. Kitaccupukanus JTAnuaos..
Tpurmunepuabl, (ocPoaunuabl, BOCKH, CTEpoubl. buomornueckue QyHKIUU
munuaoB. O0ume cBoiCTBa OUOJOrMYECKMX MEMOPAH — TEKYUYECTh, CTOCOOHOCTH K
CaMO3aMBbIKAHHUIO, TTOJYPOHUIIACMOCTb.

Hyxneunnosbie kucnotel. JJHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIOT.
Hyxneotuasl. [Tpunnun kommiementapHoctd. [lpaswio Yapradgda. Ctpykrypa
JIHK — nBoiiHas cnupanbs. MectonaxoxaeHue u ouonornueckue pynkumm THK.
Bunsl PHK. ®yukunu PHK B kiietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Mojekyyne ATO.
buonornueckne pynknun AT®. BoccTaHOBIICHHBIE TEPEHOCYUKH, X (PYHKIHAN B
KIneTKe. /[pyeue myxineozuompugochamer (HTP). Cexenupoanue JHK.
Memoowr eeromuxu, mpanckpunmomMuKy, NPOmMeoMuKu.

CrpykTypHas Ouosiorusi: OMOXUMUYECKUE U OMO(PU3NUYECKUE UCCIICTOBAHUS
coCTaBa M MPOCTPAHCTBEHHOH CTPYKTYpbl OHOMOJIEKYN. Mooeruposanue
CMpPYKmMypul U (QyHKYUuti OUOMOAEKYI U UX KOMNIeKco8. Komnvlomepnulii OusaiiH u
opeanuyeckuil curmes GUOMONIEKY]l U UX HENPUPOOHBIX AHALOCOG.

JleMoHCTpanun

[Toprpertsr: JI. Tlonwmnr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankivs,
@. Canrep, C. [Ipy3unep.

Junarpammbl:  «PacnpeneneHue XUMUYECKMX JJIEMEHTOB B HEKHMBOM
npupoIey, «PacnpeneieHne XUMHYECKUX SJIEMEHTOB B YKUBOU MPUPOACY.

Tabmuupr m cxemsl: «llepuoanueckas TabiMIa XUMHUYECKHX SJIEMEHTOBY,
«CTpoeHre MOJEKYbl BOIbDY, «BemecTtsa B cocTtaBe opraHu3mMoBy, «CTpoeHHE
MOJIEKYJIBI  Oenika», «CTPYyKTypbl O€IKOBOH MOJEKYJb», «CTPOECHHE MOJEKYJI
yraeBoaoB», «CTpPOEHUE MOJNEKYJN JMNUAOBY, «HyKIEHMHOBBIE KHCIIOTBIY,
«Ctpoenne Monekyisl ATOy.

O0opy1oBaHKE: XUMUYECKAS TOCYAa U 000Dy IOBAHKUE.

Jlaboparopnasi pabora «O0OHapykeHUE OCTKOB ¢ MOMOIIBIO KAUECTBEHHBIX
PpeaKIniny.

JlaGoparopuass  padora  «lMcciemoBaHWE — HYKIICHMHOBBIX — KHCIIOT,
BBIJICTIEHHBIX M3 KJIETOK PA3JIMYHBIX OPraHU3MOB.

Tema S. CTpoeHue u QyHKUHHU KJIETKH

Tunel KJIETOK: DJYKApPUOTHYECKAss M MOpoKapuotuueckas. CTPyKTypHO-
(PYHKIMOHAIBHBIE O0OPA30BAHUS KIICTKH.



CtpoeHKe NpOKapuOTHYECKOM KieTKU. KiteTouHas CTeHKa OaKTEpUil U apxei.
Oco0eHHOCTH CTPOEHUsI TEeTepOTPOPHON W aABTOTPOPHONH MPOKAPUOTHUECKUAX
KJIETOK. MEeCTO M POJIb MPOKApUOT B OMOLICHO3aX.

Crpoenue " (YHKIIMOHUPOBAHHE 3YKapHOTHYECKOH KJIETKH.
[Tnasmatnyeckas wMeMOpana (Tuazmasiemma). CTpykTypa IUIa3MAaTHYECKOM
MeMOpaHbl. TpaHCHOPT BEIIECTB YEpPE3 IUIA3MATHUYECKY0 MEMOpaHy: MacCHBHBIN
(mupdy3us, obneruénHas audQy3us), aKTUBHBIA (NEPBUYHBIA W BTOPUYHBIMA
akTuBHBIM TpaHcnopt). [lomynmponunaemocts MemOpanbl. Pabora HaTpwmii-
KaJIMEBOr0 Hacoca. DHJIOLMTO3. MUHOLMTO3, (haroumTo3. Dk3ouuTo3. Kierounas
cTeHka. CTPYKTypa U PyHKIMH KIIETOYHONH CTEHKH PACTEHUH, TpHOOB.

[uromnazma. [uto3zome. [{utockener. [BrwxkeHne nuroniasmMbl. OpraHou /bl
KIeTKH. OpHOMEMOpaHHBIE OPraHOWMIbl KJIETKW. JHAOIUIA3MATHYECKAs CETh
(OIIC), anmapar ["'onpmku, JTU30COMBI, UX CTpPOcHHE M (PyHKUMU. B3anMOCBs3b
OJTHOMEMOPAaHHBIX OPraHOMAOB KIETKH. CTPOEHUE TPaHYJIPHOTO PETUKYIYMA.
Mexanusm nanpasnenus oenxos ¢ IIIC. CuHTE3 pacTBOPUMBIX OekoB. CUHTE3
KJIETOUHBIX ~ MeMmOpaH. [nmankwii  (arpaHynsipHbIi) — SHIOMIA3MATHYECKUI
petukynaym. CekpetopHas QpyHkus annapara ['onbmku. Moougurayus benxos 6
annapame [ onvoocu. Copmuposka benxos 6 annapame 1 onvodxcu. TpaHCIOPT
BEILIECTB B KIIETKE. BakyoJin pacTUTENBHBIX KIETOK. KiteTounslii cok. Typrop.

[ToryaBTOHOMHBIE ~ OpPraHOMIbl  KJIETKHM.  MUTOXOHJPHH,  TJACTHIBI.
IIpoucxoocoenue mumoxonoputi u niacmuo. Cumbdbuocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). CtpoeHue m (QPyHKUMM MHTOXOHAPWH W miactui. [lepBudyHEbIE,
BTOPUYHBIE M CIIOKHBIE  MIACTHABL  (POTOCHUHTE3UPYIOLIMX  DYKAPHOT.
XJIOpOMJIaCThl, XPOMOIUIACTHI, JICHKOIIACTHI BEICIIUX PACTCHUM.

HememOpannbie opraHonabl KiaeTkn CTpoeHuE M (PyHKIMU HEMEMOPaHHBIX
OpPraHouI0B KJIETKH. Pubocomsi. [Ipomesicymoynuvie Guramermot.
MuxkpodunamenTel.  Axmunogvie  muxpoguiamenmel.  MBIIICYHBIE — KIICTKH.
Axmunosguvie komnonenmsi Hemwviuednvix xiemox. MukpoTpyOouku. Knetounsrii
ueHTp. CTpoeHHME W JBWKEHHE JKTYTMKOB M PECHUYEK. MUKpPOTpyOOUKH
nuTorasmel.  LleHTpuons. benxu, accoyuuposamnnvie ¢ muxpoguiamenmamu u
muxpompybourxamu. Momopnuie benxu.

Snpo. Obosovka sApa, XpOMATHH, KapUOIIa3Ma, SAPBILIKH, UX CTPOECHUE U
¢yHkumMu. SnepHeiii OenkoBblid Marpukc. [IpOCTpaHCTBEHHOE PaCMOIOKEHHUE
XpoMOCOM B HHTep(Da3sHOM sape. yxpomamun u eemepoxpomamun. benku
XpOMaTHHA — THUCTOHBL. /J[unamuka soephoii 0bonouku 6 mumose. Hoepnwiil
Mpancnopm.

Kinerounsie BkatoueHHs. CpaBHUTENbHAS XAPAKTEPUCTHKA KIETOK 3YKAPUOT
(pacTUTENBHOM, YKUBOTHOH, TPHOHOIA ).

JleMmoHCTpanun



[Toprpetsr: K.C. MepexkoBekuid, JI. Mapryiuc.

Tabmuupl 1 cxembl: «CTPOEHUE JYKAPUOTHYECKOH KIETKW», «CTpOcHHE
JKUBOTHOM  KJIEeTKM», «CTpOEHWE  pacTUTENIbHOM  KIeTkw», «CTpOeHHe
MUTOXOHIPUIY, «S1poy», « CTPOCHUE MPOKAPHOTUIECCKON KIIETKI.

OOopyaoBaHKE: CBETOBOM MHKPOCKON, MHUKPONpPENapaThl PACTUTENBHBIX,
YKUBOTHBIX KJIETOK, MUKPOIPENaparsl OAKTEPUATBHBIX KIIETOK.

Jlabopatopnass pabora «M3ydeHuUE CTPOCHHsS KIETOK  Pa3JIMYHBIX
OpPraHU3MOBY.

IIpakTnyeckas padora «3yueHue CBOWCTB KIIETOUHOH MEMOPAHBIY.

JlaGoparopnasi paGora «HMcciaenoBanue mnasmMonu3a M JACIUIA3MONM3Aa B
PACTUTENBHBIX KIIETKAX).

IlpakTuyeckass  pabGora  «M3ydeHue  OBWKEHMS  LUTOIUIA3MbBL B
PACTUTENBHBIX KIIETKAX).

Tema 6. OOMeH BelIeCTB H NPEeBPALLEHUE JHEPIUH B KJIETKe

ACCUMUIISILIASL ¥ TMCCUMUIISLIASL — IBE€ CTOPOHBI MeTabonmm3ma. Turbel oOMeHa
BEUICCTB. ABTOTPO(HBIA W TeTEPOTPOPHBIA. YYacThe KHUCIOpOoAa B OOMEHHBIX
npoueccax. OHEpreTudyeckoe oOecnedeHue KIETKH: mnpepauicHue ATO B
OOMEHHBIX Tmpoueccax. OEPMEHTATUBHBIA XapakTep peakuuid KIETOYHOrO
meTabonu3ma. DOEPMEHTHI, MX CTPOCHHE, CBOMCTBA M MEXaHWU3M JICHCTBUSL.
Kopepmentsl. Otnnunsa GEPMEHTOB OT HEOPraHMYECKUX KaTraau3aropoB. benku-
AKTUBATOPbl M OCIKU-WHTHOWUTOPBL. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATHUBHBIX
PEAKIMIA OT pa3TMYHbIX (PAKTOPOB.

[lepBUYHBII CHMHTE3 OpPraHMYECKHUX BEHICCTB B KIETKE. DOTOCHHTES.
Anorcueennviti u okcucenmwlil pomocunmes 'y baxmepuii. (Ceemocobupaiowue
nueMenmel U NUCMEeHmbl PeakyuonHo20 yenmpd. Ponb XJI0pomaacToB B MPoIEcce
(dotocunTeza. CBeToBas U TeMHoOBas gasbl. Qomoovixanue, Cs, C,. u CAM-munvl
¢pomocunmesa. IIlpoaykTuBHOCTE (poTOCHMHTE3a. BrusHue pa3nuuHbiX (axTopoB
Ha CKOPOCTh (POTOCUHTE3a. 3HAUYCHUE (POTOCUHTESA.

XEeMOCHUHTES. PaznooOpazue OpPraHu3MOB-XEMOCHHTETUKOB!
HUTpU(PUUUPYOIKE OaKTEPUH, KEIE300aKTEPUH, CEPOOAKTEPHH, BOJOPOAHBIE
OakTepuu. 3HAYCHUE XEMOCUHTESA.

AHa»poOHBIE OpraHu3Mbl. Buabl OposkeHust. [IpomykTel OpokKeHHS W WX
UCIOJb30BAHUE YETIOBEKOM. AHA’POOHBIE MHMKPOOPTaHM3Mbl KaKk OOBEKTHI
OMOTEXHOJIOTHH U BO3OYUTENH OOJIC3HEH.

AdpoOHBIE OpraHu3Mbl. Jrarnsl DHEPreTUYECKOTro oOMeHa.
[ToaroroBuTenbHbIN TaN. [ TMKONIN3 — OECKUCIOPOTHOE PACHIEIVICHUE TITFOKO3BI.

Bbuonorndeckoe okuciaeHUE, WK KIETOYHOE bIXaHue. Pob MUTOXOHIPHIA B
npoueccax OMOIOrMYeCKOro okucieHus. Luknnueckne peakuuu. OKHCIUTEBHOE
docopunmupoBanue. wuepeus membpannozo cpaouenma npomornos. Cunmes



AT®D: paboma npomonnoii AT®-cunmaszer. llpenmyiiecTBa a3poOHOTO MyTH
0OMEHa BEIIECTB Mepesi aHa3POOHBIM. DPHEKTUBHOCTh SHEPIETHUECKOTO OOMEHA.

JleMmoHCTpanun

[Toprpetsr: [k, Ilpuctim, K. A. Tumupsaszes, C. H. Bunorpaackuii, B. A.
Ourenwrapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabmuubl 1 cxeMbl: « DOTOCUHTE3Y, « DHEPreTHUCCKU 00MeH», « BHOCHHTE3
Oenka», «CTpoeHne pepMeHTa», « XEMOCHHTERY.

OOopyaoBaHKe: CBETOBOH MHKPOCKOMN, OOOpPYIOBAaHUE AJIsi MPUTOTOBIICHUS
NOCTOSTHHBIX M BPEMEHHBIX MUKPOITPENAPATOB.

JlaGopaTropnass paGora «V3ydeHue  KaTaIUTUUYECKOW  AKTHUBHOCTH
(hepMEHTOB (Ha MPUMEPE aMIJIa3bl UJTU KaTajiasbl)y.

Jlaboparopnass paGora «U3ydeHue (HEPMEHTATUBHOIO PACIICTIIICHUS
NEPOKCUIA BOJOPOA B PACTUTENBHBIX M YKUBOTHBIX KIIETKAX).

Jlaboparopnass paGora «CpaBHeHHME mTponeccoB (OTOCHHTE3a U
XEMOCHUHTE3A.

Jladoparopnasi padora «CpaBHEHHE MPOIIECCOB OPOYKCHUS U IBIXAHUSD.

Tema 7. Hacineacreennass uHgopmanus u peajusanus eé B KIieTke

Peakuyn marpuyHOro cuHte3a. [IpUHIMI KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpPUYHOTO CMHTE3a. Peann3anus HacneAacTBEHHON MHpopMmanuu. ['eHeTnueckuit
KOI, €ro cpoiicrBa. TpaHckpunuums — marpuyHelii cuHTe3 PHK. [lpuHOmns
TPAHCKPHUIILIMHU. KOMIUIEMEHTAPHOCTh, AHTHMAPAUIENBHOCTh, ACUMMETPHYHOCTb.
Cospesanue mampuynvix PHK 6 sykapuomuueckoi kiemrke. Hexooupyrowue PHK.

Tpancnsums u € sranel. Yuactre TpaHncnopTHeix PHK B OmocunTese Oenka.
YcnoBust OuocuHTe3a Oenka. KomupoBanwe amMuHOKHCIOT. Pose pubocom B
OnocuHTE3€E OEnKa.

Cogpemennvie npeocmasienus o cmpoenuu 2enog. Opranusanus TeHoMa Y
OPOKAPUOT M 3YKAPHOT. Perynsius akTMBHOCTH T€HOB y MPOKApHOT. | mmoresa
orepoHa (. XKako0, XK. MaHo). MorexyuapHvie mexanusmvi SKCHPeCCUuu 2eHo8 y
sykapuom. Poiv xpomamuna 6 pezyisayuu pabomel 2enos. Perynsuus 0OMEHHBIX
POLECCOB B KJIeTKe. KNeTouHbINH romeocTtas.

Bupycel — HekeTouHble (POPMBI KM3HU M OONUraTHbIC Napa3uTel. CTPOCHHE
INPOCTBIX M CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpuOMaroB. JKusnenmviti yuxi
JIHK-cooepoicawyux  eupycos, PHK-cooepocawux eupycos, baxmepuoghazoas.
Obpamuas mpanckpunyus, pegepmasd, uHmeepasd.

Bupychbie 3a0oneBanns 4enoBeka, skuBOTHbIX, pacrenuii. CITU/], COVID-
19, counabHbIE U METUIIMHCKUE TPOOJIEMBI.

buoungpopmamura: unmecpayus u anaiuz oonvuiux maccusos («bigdatay)
CMPYKMYPHLLX OUONI02UYECKUX OaHHbIX. Hanomexnonoeuu 6 buonioeuu u meouyuHe.
IIpoepammupyemvie pynxyuu deaxos. Cnocobwvi 00OCMABGKU JIEKAPCM.



JleMmoHCTpanun

IToprpeter: H. K. Konsnos, /. K. UBaHOBCKHiA.

Tabmuubl U cxembl: «buocuHTe3 Oenkay, «['eHeTnueckuii Koa», « BUPyCh»,
«bakrepuoparmy.

IpakTu4yeckas padora «Co3naHue MOJEIN BUPYCAy.

Tema 8. JKu3HeHHbII HHKJI KJIETKH

Krnerounslii 1ukn, ero mnepuonabl W perymsums. HMuTepdaza m MUTO3.
Oco0eHHOCTH TPOLECCOB, MPOTEKaromMx B HMHTEpdasze. [loaroroBka KIETKA K
AeneHuto.  [IpecMHTETHYEeCKMit  (MIOCTMUTOTUYECKHI),  CUHTETHYECKUHA U
NOCTCUHTETHYECKUN (TPEMUTOTAYECKUH ) TEPUOIBI HHTEP(DA3BI.

Marpuunbsii cuare3 JIHK — perumkanus. [lpuaounsr perummkanun JAHK:
KOMIUIEMEHTAPHOCTDb,  MOJIYKOHCEPBATUBHBIM  CUHTE3, AHTUNAPAIEIBHOCTE.
Mexanusm pennmkanmu JJTHK. Xpomocomel. Ctpoenue xpomocoM. Ternomepsl u

TEJIOMEpPa3a. XPOMOCOMHBI HAa0Op KIETKM — KapuoTun. JIUIUIOWAHBIA W
rariouHblA  HAOOPBl  XPOMOCOM. ['OMOJIOTMYHBIE XPOMOCOMBI.  [loJIOBBIE
XPOMOCOMBI.

Henenue knetkn — MuTo3. CTaiud MHUTO3a W TPOUCXOJAIIME B HUX

nporecchl. Tunbsl MuTo3a. KapuoknHe3 U LIUTOKHMHE3. BUOIOTMYECKOE 3HAYECHUE
MHUTO3A.

Perynsuuss MUTOTMYECKOTO IMKIA KIETKU. [IporpaMmupyemas KieTouyHas
ruOeIb — anomnTo3.

Kinerounoe sapo, XpomMocombl, (YHKOMOHAJIbHAs TEHOMMKA. Mexanusmul
nponugepayuu, ouggepenyuposku, cmapenus u eubenu xiemox. «l{ugposas
KAemKay — OuouHpopmamuyeckue Mooeau PYHKYUOHUPOBAHUS KIeMKU.

JleMoHCTpanun

Tabmuibl ¥ cxembl: «KU3HEHHBIA UK KIETKW», «Muto3», «CTtpocHUe
XpoMmocomy, «Permmukanusa JITHK.

OOopyaoBaHue: CBETOBOH MUKPOCKOIT, MUKponpenaparhl: «MHUTO3 B KJIETKaX
KOPELIKA JIYKa.

JlaGopaTropnass  pabora  «M3ydyeHme  XpoOMOCOM  HAa  TOTOBBIX
MUKpOIpenaparax.

JlaboparopHasi padota «HaOmroaeHNEe MUTO3a B KJIETKAX KOHYAKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOTIPENapaTax)y.

Tema 9. CTpoeHue u pyHKUHH OPraHU3MOB

buonoruueckoe pazHooOpazue OpPraHu3MOB. OIHOKIJIETOYHBIE,
KOJIOHMAJIbHBIE, MHOTOKJIETOYHBIE OPraHU3MBI.

OcoOeHHOCTH  CTPOCHHS W JKA3HEICATENBHOCTH  OJHOKJIETOYHBIX
OpraHm3MoB. bakTepuu, apxew, OJHOKJIETOYHBIC TPUOBI, OJHOKJIETOYHBIE
BOJOPOCIIU, APYTHUE MPOTUCTHI. KOJOHUAIIbHBIE OPTraHU3MBI.



B3anmocBa3b 4YacTeil MHOTIOKJIETOYHOrO OpraHu3ma. TKaHu, opraHsl M
cUCTEMBI OpranoB. Opranu3m Kak eIMHOE 1enoe. ['omeocras.

Tkanm pacreHuid. THmbl PAaCTUTENBHBIX TKaHEW: 00pa3oBaTENbHAs,
NOKPOBHAsA, MPOBOJALIAS, OCHOBHAs, MexaHWueckas. OCOOEHHOCTH CTPOCHUS,
(YHKLIMIA 1 PACTIONOKEHHsI TKAHEH B OpraHaxX PacTEHUH.

TKaH! >KMUBOTHBIX M Ye€IOBEKA. THIBI >KUBOTHBIX TKAHEN: JMUTEIUAIIbHAS,
COCIMHUTENbHAS, MbIlICUHas, HepBHAas. OCOOEHHOCTH CTPOCHMs, (YHKIMA W
PacIoIOXKEHHS TKAHEW B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbl. BeretaTuBHblE M T'€HEPATUBHBIE OpraHbl pacTeHuii. OpraHel H
CUCTEMBI OPraHOB )XMBOTHBIX U YenoBeKa. DYHKIUK OPraHOB U CUCTEM OPraHoOB.

Omnopa Tena opranm3moB. Kapkac pactenmii. CKENETH OJHOKICTOYHBIX H
MHOTOKJIETOYHBIX JKMBOTHBIX. Hapy>kHbIi W BHYTpeHHMIA ckener. CTpOeHHE M
TANBI COEAUHEHUS KOCTEN.

JIBW)KEHHE  OpraHu3MoB.  [IBIDKEHHE  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KIYTUKOBOE, PECHUYHOE. J[BHM)KEHHWE MHOTOKJIETOUHBIX PACTEHUI:
TPONU3MBI M HACTHH. JIBIDKEHHE MHOIOKJIETOYHBIX J>KMBOTHBIX W YEIOBEKA:
MbleyHas cucrema. Peduieke. CkeneTHble MBILILBI U X padoTa.

[Iutanue opranusmoB. [lornomieHue BOABI, YITIEKUCIIONO Ta3a W
MHHEPAIBHBIX BEIIECTB pacTeHUsAMH. [luTaHue >KUBOTHBIX. BHYTPHUIOIIOCTHOE U
BHYTPHUKJIETOYHOE MNHINECBApPEeHUE. [IMTaHME TMO3BOHOYHBIX >KABOTHBIX. OTIENBI
MUIIEBAPUATENIBHOrIO TpakTta. [lumeBapurenbHele oKenesbl. [lumnesBapurenbHas
CUCTEMA YETIOBEKA.

Jlbixanue opraHu3MoB. JIpixanue pacTeHuid. /{pixanue skuBoTHBIX. Juddy3us
razoB 4epe3 MOBEPXHOCTh KIIETKH. KoykHOe apixaHue. JlpIXxarenbHas MOBEPXHOCTb.
KabepHoe u nérounoe npixaHue. J[pIxaHue NO3BOHOYHBIX KMBOTHBIX M YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIIO)KHEHHE CTPOCHMS JIETKMX TMO3BOHOYHBIX YKMBOTHBIX.
JlpIxarenbHas cHUcTeMa YeinoBeKa. MeXaHW3M BEHTWIALMM JETKUX Y NOTHL] U
MJICKOTTMTAOIMX. Perynsuus aprxanus. JprxarenbHble 00bEMBIL

TpaHcnopr BEIIECTB Y OpPraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI PACTEHU.
TpaHcnopr BemiecTB Yy JKMBOTHBIX. KpoBeHOCHas cucrema W €€  Oprassl
KpoBeHOoCHass cuctemMa TMO3BOHOYHBIX SKMBOTHBIX M uenoseka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyrum kpoBooOpamicHHs. OBOJIFOLHOHHBIC
YCIIO’)KHEHUSI CTPOCHUSI KPOBEHOCHOM CHUCTEMBI MO3BOHOYHBIX >KMBOTHBIX. PaboTa
cepaua u e€ peryasuus.

Beigenenne y opraHu3moB. BeigeneHue y pacteHuil. BwigeneHue y
JKUBOTHBIX. CoOKparurenbHble Bakyonu. Opransl BblacneHus. DOuibTpanus,
CeKpelrsi 1 0OpaTHOE BCACHIBAHME KAK MEXAHM3MbI paOOThl OPraHOB BBIJACIICHUS.
CBs13b TIOJIOCTH TENA ¢ KPOBEHOCHOM M BBIIETUTENBHON CUCTEMaMU. BriaeneHue y



NO3BOHOYHBIX >KMBOTHBIX M 4esioBeka. [loukn. CTpoeHue M QPyHKIMOHMPOBAHUE
HedpoHa. OOpa30BaHUE MOYM Y YETIOBEKA.

JammTa y OPraHu3MOB. 3aluTa y OJHOKIETOYHBIX OPraHu3mMoB. CIOpPHI
OakTepuii W TUCTBI MPOCTCHIIMX. 3allMTa Y MHOTOKJIETOYHBIX PACTCHUM.
Kyrukyna. Cpeacrsa nacCUBHON M XUMHAYECKOM 3aIIATHL. DUTOHLMIEL.

3almra y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKPOBBI M MX NPOM3BOJHBIE.
3ammra opraHu3ma oT OosnesHel. UIMMyHHas cuctema uenoBeka. KieTouHbld n
TYMOpPaJIbHBIA MMMYHUTET. BpOXKIEHHBIH W TPUOOPETEHHBIN crienuuPpuyecKuit
UMMYHUTET. Teopusi KIOHANBHO-CENEKTUBHOrO ummyHnuteTa (I1. Opnux, ©. M.
Bepuer, C. Tonerasa). BocmamuTennbHble OTBETHI OPraHU3MOB. POJIb BPOKAEHHOTO
UMMYHHTETA B PA3BUTHH CUCTEMHBIX 3a00JIEBAHUH.

Paznpaxxumocts W perynsauus  y  OpraHu3moB.  PasnpaxuMocts  y
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3apaKuMOoCTh W peryjsnus y
pacTeHuii. POCTOBBIE BEILIECTBA U UX 3HAYCHHUE.

HepBrast cucrema u pedaexkrtopHas peryiasiuust y >KMBOTHbIX. HepBHas
CUCTEMA U €€ OTAENBI. DBOIIOLUMOHHOE YCIOKHEHUE CTPOCHUS HEPBHOM CUCTEMBI
y SKUBOTHBIX. OTAENBI TOJIOBHOIO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduiekc u
pedekTopHas 1yra. be3yCciloBHBIE U YCIOBHBIE PEDIEKCHI.

I'ymopanbHas peryiasuus ¥ SHAOKPHUHHAs CUCTEMA >KUBOTHBIX U YETIOBEKA.
JKene3pl DOHIOKPUHHOW CHUCTEMBI M WX TOPMOHBL.  JIeMCTBHE TOPMOHOB.
B3aumMocBsi3b HEPBHOM W S3HIOOKPUHHON cucteMm. [mnoramamo-runodusapHas
cucrema.

JleMoHCTpanun

IToprpet: K. I1. I1aBnos.

Tabmuupl 1 cxembl: «OJHOKIETOYHBIE BOAOPOCIH», «MHOTOKIETOUHBIE
Bogopocimy, «bakrepumy, «lIpocredimmey, «Opranbl LBETKOBBIX PACTCHHIY,
«CuCcTeMBl  OPraHoOB  TNO3BOHOYHBIX JKMBOTHBIX», «BHYTpPEHHEE CTPOCHHE
HaceKoMbIX», «TkaHm pacreHuity, «KopHeBble cuctembl», «CTpoeHUe cTelnsy,
«CTpOEHHE JHMCTOBOM IUIACTHHKWY, «TKaHW >KMBOTHBIXY», «CKEJIET 4YETOBEKAY,
«ITmmesapurenbHas cucremay, «KpoBeHOCHas cucremMa», «/lpixarenbHas
CUCTEMAY, «HepBHas  cucremay, «Koxay, «MpIIeyHass ~ CUCTEMAY,
«BplaenurenpHas CHACTEMa», «OHIOKPUHHAA CHCTEMA», «CTPOEHUE MBIILBDY,
«HUmmynurery,  «KuieuHonosmocTHele»y, «CxemMa  NUTaHUsA  PACTEHUIY,
«KpOBEHOCHBIE CUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTPOEHUE THIAPHIY,
«CtpoeHue 1uaHapum», «BHYTpEeHHEE CTPOCHME MOKIEBOro 4epmsy, «HepBHas
cucrema  peid», «HepBHas cucrema garymkw», «HepBHas — cucrema
npecmblkarommxes»,  «HepBHag  cucrema  nTuny,  «HepBHag — cuctema
MJIEKOTIMTAMMX)», «HepBHAs cucTeMa yenoBekay, «Pedrekcy.



OOopyaoBaHHE: CBETOBOW MHMKPOCKOI, MHKPONpPENapaTsl OJHOKIETOYHBIX
OPraHM3MOB, MHKPONpEMapaTsl TKAHEH, pPAKOBHHBI MOJIIOCKOB, KOJUICKIUH
HACEKOMBIX, WTTIOKOYKUX, YKUBBIC 3K3EMIUISIPBl KOMHATHBIX PACTEHWi, repOapuu
pPacTeHW pa3HbIX OTACIOB, BJIAKHBIC TMpENaparbl >KUBOTHBIX, CKEIETHI
NO3BOHOYHBIX, KOJUIEKIIMM O€CIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJOBEKA,
000pyIOBAaHUE 7Sl AEMOHCTPALMU TOYBEHHOTO M BO3IYIIHOTO MUTAHUS PACTCHUH,
PACIIEIUICHUs KpaxMalia U OEJIKOB MO JAEHCTBUEM (PEPMEHTOB, 000OPYI0OBAHUE IS
JEMOHCTPALMU OMBITOB MO M3MEPECHUIO KU3HEHHON EMKOCTH JIETKMX, MEXaHU3Ma
JBIXATEIbHBIX ABM>KCHUH, MOJEIIN TOJOBHOTO MO3Ta PA3JIMYHBIX )KUBOTHBIX.

JlaGopaTopHuasi padora «3yueHHE TKAHCH PACTCHHI .

JlaGoparopHast pabora «3y4eHue TKaHEN KUBOTHBIX).

JlaGopaTopHnasi padora «3y4eHne OpraHoB IIBETKOBOI'O PACTCHHSY.

Tema 10. PazmHo:KeHHe 1 pa3BHTHE OPraHU3MOB

DopMBI PA3MHOXKEHHUS OPraHu3MOB. Oecroyioe (BKIIKOYAsh BEr€TAaTUBHOE) U
nojsoBoe. Buapl  0ecrnosioro  pa3sMHOXKECHHs:  MMOYKOBAHHWE,  CHOPYJISLUS,
(parmeHTaLMs, KITOHHPOBAHHUE.

[Tonosoe pasmHokeHue. [lonoBbie KIETKM, Wiau rametel. Meio3. Craaun
Mmeito3a. [losenenne xpoMmocoMm B Meito3e. KpoccuHroBep. buonornyeckuii CMbICI
M€03a W TOJOBOro mporecca. MeWo3 U ero Mecto B JKU3HCHHOM LIMKIIE
OPraHHU3MOB.

[IpenzapoapiieBoe pasButue. ['ameTorenes y sKuBOTHbIX. [10JI0BBIE JKEIE3bL.
OO0pa3oBaHUE U Pa3BUTHUE MOJOBBIX KJIETOK. CriepMaToreHe3 u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBopeHne W SMOPHUOHAIBHOE PAa3BUTHE >KUBOTHBIX. CHocoOBI
OIJIOJOTBOPEHMS: HAPYKHOE, BHyTpeHHeeE. [[apTeHorenes.

NHauBuayanbHOE Pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOrUs — HAyKa
O Pa3BUTHH OPraHU3MOB. Mopghoeeres — oona uz enashvix npoobiem s5mOpUoIocUU.
Konyenyua mopgoeernos u mooenu mopgocenesa. Craguu  3MOpPHOreHE3a
JKUBOTHBIX (Ha mpuMmepe Jiarymku). JpoOGnenme. Tumbl  apoOieHus.
Jlemepymunuposannoe u HeoepmuHuposarnHoe OpobOnenue. bracmyna, munvl
onacmyn. OCOOECHHOCTH APOOJECHUS MJICKONMUTAOIMINX. 3apPOJbIIICBBIC JIMCTKH
(racTpyJisinms ). 3aKJIaJKa OPraHOB M TKAHEH M3 3apOABILIECBBIX TUCTKOB. B3anMHoe
BIMSHUE YAaCTe pa3BHBAIOLICTOCS 3apojbliia (3MOPHOHANBHAS WHIYKLIMS).
3Jakiagka TUIaHA CTPOCHHMS JKMBOTHOIO KAk  PE3yJbTaT HMEPapPXUUYCCKHUX
B3aMMOJCHCTBHI reHOB. BnusHue Ha >MOpPHMOHATIBHOE PpA3BUTHE Pa3IMYHBIX
(haKTOPOB OKPY>KArOUICH CPEIbI.

Poct u pazButHe >kMBOTHBIX. llocTamOpuoHanbHbld mnepuon. Ilpsmoe wu
HenpsaMoe pa3ButHe. Pasputne ¢ MeraMopdo3oM y OECMO3BOHOYHBIX U
NO3BOHOYHBIX >KMBOTHBIX. BHOIOrMYECKOE 3HAYECHHWE MPSMOT0 M HEMPSAMOro



pPa3BUTHsI, UX PACIPOCTPAHEHUE B MPUPOJE. THIBI POCTA >KUBOTHBIX. DaKTOPHI
PEryJISLMN POCTA KUBOTHBIX U YeJIOBEeKA. CTauu MOCTIMOPHOHAIBHOTIO PA3BUTHS
y JKUBOTHBIX U 4€0BeKa. [leprnoabl OHTOreHe3a yennoBeka. CTapeHue U CMEPTh Kak
OMOJIOrMYECKHE TPOLIECCHI.

PazmHokeHue u passutue pacreHuid. ['ameropur u crnopodur. Meiio3 B
JKU3HECHHOM  [MKJIE€ pacTeHuwil. (OOpa3oBaHue cmop B Mpoiecce Mekhosa.
l'ameTorene3 y pacreHuid. OIUIOOOTBOPEHUE M PA3BUTHE  PACTUTENBHBIX
OpraHu3MoB. J[BOMHOE OMIOJOTBOPEHHUE Y LBETKOBBIX pacTeHuil. OOpa3oBaHue U
Pa3BUTHE CEMEHH.

MexaHu3MBl PETYJISILUN OHTOT€HE3a Y PACTEHUH U )KMBOTHBIX.

JleMmoHCTpanun

[Toprpetsr: C. I'. Hapammn, X. [IIneman.

Tabmuubl 1 cxembl: «BereratnBHOe pasMHOKEHHEY, «Twmbl Oecmojoro
pPa3MHOXKEHUS», «Pa3MHOXXKEHME XIIAMUAOMOHAIBDY, «Pa3MHOMXKEHUE 3BITICHBDY,
«PasmHOkeHUE THAPBIY, «Meito3», «Xpomocombely, «['amerorenesy, «CtpoeHue
SAWLIEKIETKH U CrepMaro3onaay, «OCHOBHBIE CTaauU OHTOreHe3ay», «lIpsmoe u
HENpsAMOe  pa3BuTHEY, «Pa3BuTHE MaNCKOro xKyka», «Pa3Butue capaHumy,
«PazButne narymkm», «J{BOMHOE OIUIOAOTBOPEHUE Y LBETKOBBIX PACTCHUWY,
«CTpOeHHE CEMSIH OAHOIOJIBHBIX W JIBYAOJIBHBIX PACTCHUID», « KU3HEHHBIA LMK
MOPCKON  KamyCThbDy, «/KU3HEHHBIA UMK MXa», <OKU3HEHHBIA  IUKI
MaroOPOTHUKAY, «KM3HEHHBIN LIUKIT COCHBLY.

OOopyaoBaHHE: CBETOBOM MHMKPOCKOI, MHMKPOIMpPEMApPaThl SHLIEKICTOK |
CIEPMATO30MI0B, MOJEND «LIMKI pa3sBUTHSA JISATYILIKIAY.

JlaGopaTopnasi padora «/3ydeHHE CTPOEHHUS MOJIOBBIX KIETOK HA TOTOBBIX
MUKpOIpenaparax.

IIpakTu4yeckass paGora «BBISBICHHE NPU3HAKOB CXOJCTBA 3apOAbILICH
MO3BOHOYHBIX )KUBOTHBIX).

Jlabopatopnass padora «CTpOeHHME OpPraHoB Pa3MHOXKEHHUS BBICIIHMX
pacTEHUIN.

Tema 11. I'eHeTHKa — HAyKa 0 HACJEACTBEHHOCTH H H3MCHYHUBOCTH
OPraHHu3MOB

Hctopust CTaHOBICHHMS W Pa3BUTHS TCHETUKM Kak Hayku. PaGoter T
Mengpens, I'. ne @puza, T. Moprana. Poine 0Te4eCTBEHHBIX YUYEHBIX B Pa3BUTHU
reHeTrku. Padotel H. K. Konbiosa, H. M. Baeunosa, A. H. benozepckoro, I'. JI.
Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE TOHATUS U CUMBOJIbI. [ OMOJIOTHYHBIE XPOMOCOMBI,
QUICTbHBIE TEHBI, AIBTCPHATUBHBIC NPU3HAKU, JOMUHAHTHBIA W PELIECCUBHBIN
NPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs TUHUS, THOPUIBL, TEHOTHUII, (DEHOTHIL.



OCHOBHBIE ~ METOABl  TCHETUKW.  THOPHIOJIIOTMYECKWH,  LHATOJIOTHYECKUH,
MOJIEKYJIAPHO-TEHETHYECKHIA.

JleMmoHCTpanun

IToprpeter: I'. Menpens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. H.
BaeunioB, A. H. bemosepckuid, I'. JI. Kapneuenko, FO. A. @wmnuenko, H. B.
Tumodeen-PecoBckuid.

TaGnuupl n cxeMbl: « MeTOBI TEHETUKNY, « CXEMBI CKPEIUBAHUS.

Jlaboparopuass padora «Jlpozoduna Kak OOBEKT TIECHETUUYECKHUX
HCCIIEIOBAHUINY .

Tema 12. 3aKOHOMEPHOCTH HACJICICTBCHHOCTH

MonoruOpuanoe ckpenmBanue. I[lepBbiii 3akoH MeHaens — 3aKoH
eAMHOO00pa3usl THOPUAOB MEPBOro NokojaeHus. [IpaBuno nomuHrpoBanus. Bropoii
3aKkOH MeHnenss — 3aKOH PAacCIUEIUICHUsl NMPU3HAKOB. [IMTOIOrMYecKne OCHOBBI
MOHOTHOPHIHOTO CKPEIIMBAHUS. [ MIOTE3a YACTOTHI TAMET.

AHanm3upyromee CKpemuBanue. [IpoOMeKyTOUHBIN XapakTep HACIECIOBAHUS.
Pacuiennenne npu3HakoB MPU HEMOJIHOM JOMUHUPOBAHUH.

JlurnbpuaHoe ckpemmBanue. Tpetuii 3akoH MeHaes — 3aKOH HE3aBUCUMOTO
HACJICIOBAaHHUsT ~ MPU3HAKOB.  LlMTONMOrMYeCKWe  OCHOBBI  JUTHOPHIHOTO
CKPELIVBAHUSI.

CuernieHHoe HacnenoBanue npusHakoB. Pabotel T. Moprana. CuenneHHoe
HACJIEAOBAHUE TE€HOB, HAPYLICHUE CLEIUICHUS MEXIAY T€HaMH. XPOMOCOMHAas
TEOPHSI HACIEACTBEHHOCTH.

['enernka nosia. XpOMOCOMHBIA MEXAHU3M ONPEAETICHUS 1101a. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBL. ['OMOraMeTHbI M Te€TepOraMeTHBI MO ['eHeTnueckas
CTPYKTYpa MOJOBBIX XpOMOCOM. HacneioBanne Npru3HAKOB, CLUEMIIEHHBIX € TIOJIOM.

['enoTHn Kak 1enoctTHas cucrema. [ ImedoTponust — MHOKECTBEHHOE IEHCTBHE
reHa. MHOXXECTBEHHBIM —ajuienu3M. B3auMOIEHCTBAE HEAUICNIBHBIX TE€HOB.
KommiemeHnTaprocts. Onmcras. [lonumepus.

['eHETMYECKMI KOHTPOJBb PAa3BUTUS PACTEHWM, >KMBOTHBIX M YEIIOBEKA, a
TaKKe (PU3MOJIOTHYECKUX TMPOLECCOB, TMOBEACHUS W KOTHUTHBHBIX (DYHKLIWNA.
['eHeTHUYECKNE MEXAHU3MBI CHMOMOTEHE3A, MEXAHU3MBI B3AUMOACHCTBHS «XO3SIMH
— MapasuTy U «XO35IMH — MHKPOOMOM». ['€HETMYECKME aCMEeKThl KOHTPOJIS W
W3MEHEHUS HACIICACTBEHHONW MH(OPMALIMU B MOKOJICHHUSX KJIETOK U OPTaHU3MOB.

JleMmoHCTpanun

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

TaGmuupt n cxembl: «IlepBblii 1 BTOPO#l 3ak0oHBI Menaens», « TpeTtuii 3aKoH
MeHnpensy, «AHaTM3MpYROLIEe CKpeluBaHue», «HemomHoe RTOMUHUPOBAHUEY,
«CLEMIEHHOE HACNEA0BAHUE MPHU3HAKOB y Apo30Quiby, «l'€eHeTuka monay,



«Kapmotun  4venoeeka», «Kapuotun aposzopuis», «KapuoTum OTHLBD,
«MHOKECTBEHHBIN aJIJICIU3MY, « B3auMOICCTBUE T€HOBY.

OOopynoBaHue: MOJENb s JEMOHCTpAlMM 3aKOHOB E€AMHOOOpasus
ruOpuI0OB TEPBOTO TMOKOJICHWS W PACIICIVICHHs TMPU3HAKOB, MOJCIb JJIs
JEMOHCTpALMMA 3aKOHA HE3aBUCHMOIO HACIEIOBAHHUA IPU3HAKOB, MOJENb JUIA
JEMOHCTpALMU CLEIJIEHHOIO0 HACJIEI0BAHWA IPU3HAKOB, CBETOBOM MMKPOCKOIL,
MuKponpenapar: «/pozopunay.

IIpakTnyeckass padora «M3yueHue pe3ysibTaroB  MOHOTMOPHIHOTO
CKPEIIMBAHUS Y TPO30(DHIBD).

IIpakTnyeckass  padora  «M3yueHme  pe3ynbTaroB  AUTHOPHIHOTO
CKPEIIMBAHUS Y TPO30(PHIBD).

Tema 13. 3aKOHOMEPHOCTH H3MEHYHBOCTH

BzaumoneiictBue reHotmna W cpeapl npu  GOpMUPOBaHUM  (PEeHOTHMA.
H3meHunBOCTE NPU3HAKOB. Ka4eCTBEHHBIE W KOJMYECTBEHHBIE NMPU3HAKU. Buibl
M3MEHYMBOCTU: HEHACJIEACTBEHHAS U HACIICACTBEHHAS.

Momudukanonsas HM3MeHYMBOCTb. Ponbk  cpenpl B (hopMHpOBaHUM
MOAU(PUKALIMOHHOW M3MEeHYMBOCTH. Hopma peakumu npusHaka. BapuanumoHHBIN
psaa u BapuaumoHHas kpuas (B. Horanncen). CpoiicTBa MOAM(PHKALIMOHHOM
U3MEHYUBOCTH.

['eHOTHIIMYECKAs U3MEHYMBOCTD. CBOMCTBA FTEHOTUITMYECKON U3MEHYMBOCTH.
Bubl reHOTUITMYECKOH N3MEHUYMBOCTHA: KOMOMHATHBHAS, MyTALIHOHHAS.

KoMmOnHatiBHass W3MEHUMBOCTh. Mei03 W MONOBOH MOpolEecc — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. PONTb KOMOWHATUBHON M3MEHUYMBOCTH B CO3/1aHUHU
TEeHETUYECKOr0 Pa3HOO0pa3us B MPEaEiax OJHOTO BAIA.

MyTtanroHHas W3MEHYMBOCTh. BHABI MyTaluii: TeHHBIE, XPOMOCOMHEIE,
reHoMHble. CHOHTaHHBIE W MHAYLUMPOBAHHBIE MYTaUMW. SOepHBIE U
LUTOIUIA3MATHYECKuE MyTauuu. COMaTUYECKUE M TOJOBBIE MyTaluu. [IpruunHbI
BO3ZHUKHOBEHUs MyTauuii. MyrareHel W HMX BIHASHUE HA OPraHU3MBL.
3aKOHOMEPHOCTH MYTALMOHHOTO MpPOLEecCca. 3aKOH TOMOJIOTMYECKHX PAJOB B
HacyieACTBEHHOW m3MeHunBoCcTH (H.W. BaBuioB). BHesnepHas M3MEHUMBOCTH U
HACJIEACTBEHHOCTD.

Onueenemuxa U dNULEHOMUKd, POb  SNUSCHEMUYECKUX (DAKMOPO8 8
HACIEO0BANHUY U USMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOB ) OPeAHUZMOB.

JleMmoHCTpanun

[Toprpeter: I'. ne @pus, B. Moranucen, H. Y. Basuios.

Tabmuubl w  cxembl:  «Buasl u3mMeHuMBOCTH», «MoaudukanmoHHas
U3MEHYUBOCTHY, «KomOunaruBHas U3MEHYUBOCTHY, «Menosy,
«OmnoaoTBopeHuey, «I'eHeTnUecKue 3a001eBaHUs YETI0BEKaAY, « Buasl MyTanuiig.



OOopyaoBaHue: XKUBbIE W TepOAPHBIC IK3EMIUIAPBl KOMHATHBIX PACTECHUH,
pucyHKH ((poTorpaduu) >kMBOTHBIX C PA3JIMYHBIMKU BUIAMU U3MEHUYMBOCTH.

JlaGopaTopHas paGora «Hccnenosanue 3aKOHOMEPHOCTEN
MOJU(PUKALIMOHHOW W3MEHYMBOCTH. [loCTpoeHHME BapHMaMOHHOTO psAa U
BapPUALIMOHHONW KPHABOID.

IIpakTnyeckass paGora «Myrtauum y  apo3odunsl  (Ha  TOTOBBIX
MUKpONpENnaparax ).

Tema 14. I'eHeTnka yesi0BeKa

Kapuorun uenoeeka. MexayHapoaHas IporpaMMa HMCCIIEIOBAaHUS T'€HOMA
YyeloBeKa.  MeToapl  M3YYEHMsl TEHETHKM  YEJOBEKA:  IEHEATOTMYECKHU,
ONU3HEIOBLIH, [IUTOTCHETUYECKHUM, MOMYJIALIHOHHO-CTATUCTUYECKUH,
MOJIEKYJISPHO-T€HETUYECKHA. CoBpemeHHOE OTIPEICIICHUE TeHOTHIIA!
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, NT€HOTUIIMPOBAHKUE, B TOM YHCIIE C MOMOIIBIO
[TL[P-ananu3a. HacneacTBeHHbIE 3a001€BaHUS YEOBEKA. [ €HHbIE H XPOMOCOMHBIE
Oosne3Hn d4enoBeka. bonesHM ¢ HACIEACTBEHHOW NPEAPACIONONKEHHOCTBIO.
3HAQUYECHUE MEAULMHCKON T€HETUKU B MPEIOTBPALICHUM U JICYEHUH MEHETUYECKHUX
3a00JicBaHMi 4enoBeKa. MeEAMKO-TEHETHUECKOE KOHCYJIbTUPOBAHUE. CTBOJIOBBIC
KIETKH. [IOHATHE «TEHETHYECKOTO TPy3a». DTUYECKUE ACTIEKThl UCCIECAOBAHAN B
001acTh PEIaKTUPOBAHKS FEHOMA M CTBOJIOBBIX KIIETOK.

['eHeTnueckne (akTOpbl TOBBIIIECHHOW UYYBCTBUTEJIBHOCTH YEJIOBEKA K
(pU3NYECKOMY H XMMHYECKOMY 3arps3HEHUIO OKPY>KAKOIIEH cpeapl. | eHeTruecKas
MPEAPACTIONIOKEHHOCTD YEIOBEKA K IMATOJIOTHSIM.

JleMoHCTpanun

Tabmuupl 1 cxembl: «Kapuotun uenoBeka», «MeTOAbl U3yYEHUS! TEHETUKA
YenoBeKay, «I eHeTnueckne 3a00JICBaHUS YEITOBEKAY.

IpakTu4yeckas paGora «COCTaBICHUE U aHAJIA3 POIAOCIOBHOMNY.

Tema 15. Cenekuusi Oprann3moB

JlIoMecTUKanuss W CEJICKUMs. 3apOKACHHUE CEINEKUMA W JAOMECTHUKALUU.
Yuenne H. WM. BapumoBa o0 LleHTpax MNpPOMCXOKIEHUS W MHOrooOpasus
KYyJBTYPHBIX pacTeHuil. Ponb CENEeKUMM B CO3AAHUM COPTOB PACTEHUN M MOPOL
KMBOTHBIX. COpT, mnopoaa, IITaMM. 3aKOH TOMOJIOTMYECKMX PsSIJOB B
HACJICJACTBCHHON wm3MeHunBOocTM H. WM. BaBwinoa, e€ro 3HadueHue i
CEJICKIIMOHHOW PadOoTHI.

MeToapl ceneKuMOHHOW paboTel. MCKYCCTBEHHBIH OTOOpP: MacCOBBIA W
WHAMBUAYAJIbHBIA.  OTansl ~ KOMOMHAMOHHOW  cenekumu.  McneitaHue
OPOU3BOAUTENCH MO TOTOMCTBY. OTOOpP MO TEHOTHIy C TOMOIIBIO OLEHKH
(eHOTHIIa MOTOMCTBA K OTOOP MO FEHOTHUITY ¢ ToMoUIb0 aHaym3a JJTHK.

HcKycCTBEHHBI ~ MyTareHe3  Kak  METOA  CEJICKUMOHHOM  paboTHl.
PanvanvoHHbIA 1 XUMUYECKUI MyTarcHe3 KaKk MCTOYHUK MYTALUi Y KYJBTYPHBIX



(¢opMm opraHu3MoB. Hcrnonb30BaHWE TE€HOMHOIO PEIAKTUPOBAHUS W METOJOB
pexkoMOuHaHTHBIX JJHK 11t mosy4eHrs NCXOHOTO MaTeprasa sl CEJICKIUN.

[Tonyuenue MOJIATUTOUAOB. BryTtpuBrnoBas rUOpUAA3aLIHSL.
Bnu3kopoaCcTBEHHOE — CKpelmMBaHWe, WM MHOpuamHr.  HepoactBeHHOE
CKPEIMBAHUE, WM ayTOPUAMHI. ['€eTepo3uc W ero npuuuHbl. Mcnonb3oBaHue
rerepo3uca B cenekuun. OtnanénHas ruOpuamsaunus. [Ipeomonenue Oecrioaus
MEXBUAOBBIX THOPUAOB. JOCTH>KEHUS CENEKIMN PACTEHUIA U XKUBOTHBIX. « 3e1éHast
PeBoNIOYUS».

CoxpaHeHHE M M3YUYECHUE TEHETHUYECKUX PECYPCOB KYJIBTYPHBIX PACTECHUH U
UX JIMKMX pOAMYEeH i CO3JaHMsl  HOBBIX COPTOB M THOPHIOB
CEJIbCKOXO3SMCTBEHHBIX  KYJBTYP. /3yuenue, coxpamenue u  ynpasieHue
2eHEMUYECKUMU PECYPCAMU CeNbCKOXO3ANUCMBEHHBIX U NPOMBICAOGLIX HCUGOMHBIX
8 YeJIsX YIYyduLeHus CYuecmeyiomyux u Co30anUs HO8bLX NOPOO, JIUHUT U KPOCCO8, 8
MoM yucie ¢ NpUMeHeHueMm COBPEMEHHbIX MemOo008 HAYYHLIX UCCIe008dHUI],
nepeoosrix uoeti U NepCneKmuEHbIX MexHoN02Ul.

JleMmoHCTpanun

IToprperer: H. U. Basumos, M. B. Muuypun, 1. JI. Kapneuenko, I1. I1.
Jlykesanenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

TaGnmuupl 1 cxembl: «LIEHTPBI MPOMCXOKACHUS 1 MHOTOOOpa3Hsl KyJbTYPHBIX
pacTeHui», «3aKOH rOMOJOTHYECKUX PsIOB B HACIEACTBEHHON HM3MEHUYMBOCTHY,
«Metoapl cenexkummy, «OTnanénHnas rudpuansanusy, « MyTtareHesy.

JlaboparopHast paGora «3y4eHne COPTOB KYJIBTYPHBIX PACTEHUH U MOPOJI
JOMAITHUX YKMBOTHBIX).

JlaGopaTopHnasi padora «3yueHre METOAOB CEJICKIIMA PACTCHHINY .

IIpakTu4yeckas padora «IIpuBuBKa pacTeHuiny.

JKcKypeust «OCHOBHBIE METOABI M JOCTHXKCHHUSI CEJICKIUM PACTEHUH |
YKUBOTHBIX (Ha CEJICKLIMOHHYIO CTaHLIO, TUIEMEHHYHO bepmy,
COPTOMCHBITATENBHBIA YYAaCTOK, B TEIUIMYHOE XO3AHCTBO, B JTA0OPATOPHIO
arpOYHUBEPCHUTETA WJIM HAYYHOTO LIEHTPA)Y.

Tema 16. BHOTEXHOJIOTHS U CHHTETHYECKasi OHOJIOTHS

OOBEKTHI, MCHONB3YEMBIE B OHOTEXHOJIOTHH, — KIETOYHBIE M TKAHEBBIC
KYJIBTYPBI, MUKPOOPIaHU3MBI, 1754 XapAKTEPUCTHKA. TpaauuuroHHas
OMOTEXHOJIOTHS:  XJIEOOMEUEHUE, TMONYYCHHE KHUCIIOMOJOYHBIX  MPOIYKTOB,
BUHOJACHUE. MukpoOuosnornueckuii cuHTe3. OOBEKTB MHKPOOMOJOTHYECKHX
TEXHONOTHH. [Ipon3BOACTBO O€NKa, AMUHOKUCIIOT M BATAMHHOB.

Co3nanue TEXHONOTMii U UHCTPYMEHTOB LICJICHANPABICHHOTO U3MEHEHUS W
KOHCTPYUPOBAHUSI TEHOMOB C LIETIBIO TIOJYUYEHUSI OPraHu3MOB U UX KOMIIOHEHTOB,
COJIEPKALINX HE BCTPEYAKOIIMECS B TPUPOAC OMOCUHTETHUECKHE MyTH.



Krnerounas maxeHepus. MeToapl KyJabTYphl KJIETOK W TKAHCH PAcTCHHN W
KUBOTHBIX. KpnobOanku. Comarnueckas ruOpuau3anuss W COMATHUYECKHMN
sMOpuorene3. Hcmnonb3oBaHWe TaljIOWIOB B CENEKUMW PacTeHWil. [lonyuenue
MOHOKJIOHAIbHBLX anmumeit. Ficnone3o6ariue MOHOKIOHANbHBIX U NOJUKIOHATLHBIX
anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOAOTBOPEHUE. PEKOHCTpYKIMs
SWLEKIIETOK W KJIOHWPOBAHUE >KUBOTHBIX. METON TPaHCIIAHTALMK SACP KIETOK.
Texnonocuu  0300posieHus, KYIbMUSUPOBAHUsL U MUKDOKIOHAILHO2O
PAZMHOICEHUSL CENbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAsE M TE€HHas WH)KCHEpPHUs. VICKyCCTBEHHBIH CHUHTE3 I€HA W
KOHCTpyupoBanue pekomOuHaHTHbIX IHK. Cozoanue mpanceennvix opeanuszmos.
JIOCTW>KEHHsST W TEPCHEKTUBBI  XPOMOCOMHOW M T'€HHOH  HMHXKEHEPHH.
OKOJIOrMYECKHE U ITHYECKHAE TPOOIEMbBI TEHHOW WHKEHEPUH.

Memunmnckue onorexHojoruu. [loctreHoMmHas udporas meaunuHa. [P-
AUAarHocThkKa. MeTaOONOMHBIA aHaNW3, TEHOLICHTPUYECKHWNA aHaIM3 MpoTeoMa
YeNIOBEKa Uil OLEHKM COCTOSIHUSL €ro 3J0POBbs. MCMONBb30BaHHWE CTBOJIOBBIX
kneTok. TapretHas Tepanust paka. 3D-OMOMHXEHEpUs s pa3pabOTKh
(YyHIAMEHTATBHBIX OCHOB MEIWLMHCKHAX TEXHOJIOTHHA, CO3JaHMs KOMIUICKCHBIX
TKAHEH COYETAHMEM TEXHOJIOTMH TPEXMEPHOTO OMONPHUHTHUHTA M cKapOJIIMHTa
JUTS PELICHUS 3374 EPCOHAITM3UPOBAHHON MEIUIINHBI.

Co3naHue BEKTOPHBIX BaKIMH C LENBK 00ECIECUEHHS KOMOMHMPOBAHHOM
3ammTel 0T BOo3Oyaureneii OPBU, ycTaHOBIIEHME MOJICKYJISPHBIX MEXAHW3MOB
¢ynkuronupoBanus PHK-coaepskammx BUPYCOB, BBI3BIBAOIIMX OCOO0 OMACHBIE
3a00JICBaHUS YEITOBEKA U )KUBOTHBIX.

JleMoHCTpanun

Tabmuupl 1 cxembl: «Fcnoap30BaHME MUKPOOPraHU3MOB B MPOMBIIIJIEHHOM
NPOU3BOACTBEY, «KileTouHas nHxeHepus», «I eHHAs MHKEHEPUSY.

JlaboparopHasi padora «3yueHue 00bEKTOB OMOTEXHOIOT U,

IIpakTnyeckas padora «IlonyuyeHrne MOTOYHOKHUCITBIX TPOAYKTOBY.

Jkckypenst  «buotexHonorus — BakHEHIIas NPOM3BOAMTENBHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE TPOU3BOICTBO ).

11 KVIACC

Tema 1. 3apoxaeHune W pa3BUTHE 3BOJIINHOHHBIX MPEACTABJICHUI B
onosioruu

OpomounonHas teopus Y.  Jlapeuna. [IpeamnocbUIKM  BO3HUKHOBEHHS
napBuHA3MA. JKU3Hb U Hay4YHas aesaTesibHOCTh Y. JlapBuHa.

JIBM>KyIIME CHJIBI HBOJIFOLMA BUAOB 1O Y. JIapBUHY (BBICOKAsI THTEHCUBHOCTD
Pa3MHOKEHUST OPraHU3MOB, HACJCICTBEHHAs M3MEHYMBOCTh, Ooppda 3a
CYLIECTBOBAHKE, ECTECTBEHHBII M UCKYCCTBEHHBINH 0TOOD).



Odopmnenne cuHTeTHUEeCKOW Teopun 3Bomouuu (CT3). HelitpanbHas
Teopust  3BOMOLMU. COBpPEMEHHAs  DSBOJIIOLMOHHAS  OWOJIOTHSA.  3HAYCHHE
3BOJIFOLIMOHHON TEOpUU B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOW KAPTUHBI MUPA.

JleMmoHCTpanun

[Toprpetsr: Apucrorens, K. Jlunnei, K. b. Jlamapk, O. XK. Cenr-Unep, XK.
Kroere, U. [lapeun, C. C. UerBepukos, . U. [lImansraysen, /. Xonnein, /1. K.
benses.

Tabmuupert m cxembl: «Cucrema >kuBoi mpupoasl (no K. JluHHEO)Y,
«Jlecthnma xuBBIX cymectB (no Jlamapky)», «MexaHusm QopMUpOBaHUS
NPUCIIOCOOJICHUI y pacTeHMid W >KMBOTHBIX (Mo Jlamapky)», «Kapra-cxema
mapupyta nyremectsus Y. Jlapsuna», «Haxonku Y. [lapBunay, «Dopmsel OOpbOBI
3a cyumiectBoBaHuey, «llopoasl romy0Oeit», «MHorooOpasue KynbTypHBIX (OpM
KanmycTbD, «[10poaBl TOMAIMHUX KUBOTHBIXY, «Cxema 00pa30BaHusl HOBBIX BUJIOB
(mo Y. JlapBuHy)», «CxeMa COOTHOLICHHMs JBWKYLIMX CHJ SBOJIFOLIUWY,
«OCHOBHBIE TTOJIO’KEHUS CHHTETHUYECKON TEOPUX IBOJTFOLIN.

Tema 2. Mukpo3BoIIOLNS U €€ pe3yabTaThl

[Tonynsuus Kak >aeMEHTapHas eaIMHUNA 3BOMOLUMH. COBPEMEHHBIE METOIbI
OLICHKH TE€HETUYECKOTO0 Pa3HOOOpazus M CTPYKTYypbl nomynsuuil. M3meHenue
reHo(hOHJa TOMYJIIMA KaK 3JIEMEHTAPHOE 5SBOJIIOLMOHHOE SIBJICHHE. 3aKOH
reHeTHYeCKoro pasHoBecus Jxx. Xapmm, B. BaiinOepra.

OnemeHTapHbie (AKTOpPbl (IBHXKYIIME CWJIbI) HBOJIONUU. MyTalMOHHBIHA
npouecc. KomOuHaTMBHAas W3MEHUYMBOCTh. [Ipeiid TEeHOB —  clilydaiiHbie
HEHANPABJICHHBICE WM3MEHEHMsSI 4YacTOT ajiesied B nomyssnusax.  OQQekT
OCHOBaTeNsd. JIpgexm Oymuiiounoco eopiviurd. CHudCeHUe 2eHeMUYECKO20o
pasHoobpazus: npudunel u cieocmeus. [lposienenue sghgpexma Opeiigha ceros
oomvuiux U manweix  nonyiayuax.  Mwurpauun.  M3omsaums  monmyisinuii:
reorpaguyeckas (IpocTpaHCTBEHHAs ), OMoIornyeckas (penpoayKTUBHAS ).

EctectBennblii oTOOp — HampaBisitoumii  gaktop sBomronun.  Dopmel
€CTECTBEHHOTO  0TOOpa:  ABWXKYIIMKA, CTAOMIM3UPYIOLIMHA,  Pa3pbIBAOIIMIA
(mm3pynruBHbIi). [TonoBoil 0TGOp. BO3HUKHOBEHHE M 3BOIIOLUS COLMATBHOTO
NOBEICHUS KUBOTHBIX.

[TprucnocoONEeHHOCT,  OPraHUu3MOB  KAaK  PE3yJbTaT  MUKPOIBOJFOLUM.
Bo3nukHOBeHHMEe — mpucnocoOneHuid y  opraHu3MoB.  Apomopdo3bl u
uanoanantauuu. [Ipumepsl npucnocoOaeHuii y opranu3mMoB. MOP(HOIOTHYECKHE,
¢usnomornyeckue,  OMOXMMHYECKHE,  MOBeAcHYECKHE.  OTHOCHUTENIBHOCTB
OPUCIIOCOOICHHOCTH OPraHu3MOB.

Bun, ero xputepuum wu crpykrypa. BumooOpa3oBaHume Kak pe3yibTar
MUKPO3BOJIOLMH. M3omsmms — kiarodeBoi ¢akrop BuaooOpazoBanus. [lytm wm
Ccoco0Obl BHAJI000PA30BAHHS: AJIIONATPUYECKOE (reorpaguyeckoe),



CUMMATPUYECKOE  (DPKOJOTMYECKOE),  «MTHOBEHHOE»  (IOJIMIUIOMIU3alus,
ruOpuan3anus). JJTuTeTbHOCTh 3BOFOLIMOHHBIX TPOLECCOB.

Mexanu3mbl (GopMHUPOBaHHS OMOIOTHYECKOTO Pa3HOOOpas3usl.

Pone 3BomtonmoHHON OMoOnoruM B pa3pabOTKE HAyYHBIX METOAOB
coxpaHeHus: OMopazHooOpazusi. MUKPOIBOIIONUS U KOSBOIIOLUS MAPA3UTOB U UX
x03s51eB. Mexanu3Mbl (POPMHUPOBAHMS YCTOMUMBOCTH K AHTUOMOTHUKAM W CIOCOOBI
OOpBLOBI ¢ HEH.

JleMmoHCTpanun

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

Tabmuupl 1 cxembl: «MyTalMOHHAss HM3MEHYHMBOCTLY, «llomynsuonHas
CTPYKTypa BUA», «Cxema mposiBlicHUs 3akoHa Xapau—BaitnOepray, «/|Bwxyime
CWJIbI 3BOJIOLMNY, «JKOJIOTMYECKAs M30JSALUS MONMYJIAUUANA CEBAHCKOH (openmy,
«['eorpaduueckas W30A0US  JIACTBEHHULIb CHOMPCKOW W JIMCTBCHHMIIBI
naypckoit», «[TonyasiuuOHHbBIE BOJHBI YACIICHHOCTH XUIIHUKOB U KEPTBY», «Cxema
JNECUCTBHSI E€CTECTBEHHOTO OTOOpa», «®opmMbl OOpHOBI 3a CYIIECTBOBAHHEY,
«MaaycTpralibHbli MenaHu3m», «KuBble UCKOImaemeley, «IIOKpOBUTENBECTBEHHAS
OKpacka YKUBOTHBIXY, «[Ipeaynpexparonias OKpacka YKUBOTHBIX),
«Duznonornueckue ananrauumy, «lIpucnocoOIEHHOCTh OpraHu3MOB W €€
OTHOCHTENBHOCTEY, «Kputepun Buaay, «Buabl-aBoiiHukn», «CTpyKTypa BUIA B
npupoaey», «CnocoObl BHA00OpazoBaHusy, «l'eorpadmyeckoe BUA00OPA30BaHUE
TPEX BHIOB JAHIBILECH», «DKOJOTMYECKOE BHI000PA30BAHUE BHUAOB CHUHUIL,
«[Tonmunnonael pacteHnin», «KamycTHO-pe1euHbIi THOPHY.

O6opynoBanue: repobapuy pacTEHU, KOJUICKIIMM HACEKOMBIX, Yy4elia MTHIL |
3BEpPEl ¢ MpUMEpaMu PA3IMYHBIX TPUCHOCOOJICHUNA, 4Yydella NTUI, U 3BEepeid
pa3HbIX BHJIOB, TepOapuM pacTeHWil OMU3KMX BUJAOB, OOpa30BaBIIUXCS
pa3IMYHBIMA CITOCOOAMH.

Jlaboparopnast padora «BBbISBIICHHC HM3MEHUYMBOCTH y OCOOEH OJHOTO
BUJIA.

Jlaboparopuass  pabdora  «IIpucmocoOseHuss  OpraHM3MOB W HX
OTHOCHTEJBHAS LIEJIECO00PA3ZHOCTHY.

Jlaboparopnass padora «CpaBHEHHE BHJIOB MO MOP(OJIOTHYECCKOMY
KPUTEPHUIOY.

Tema 3. Makpo3BoJOLIHS U €€ Pe3yJIbTaThl

MeTtoapl  W3y4€HUsT MAaKpO3BOMIOUMHW. [laleOHTONOTHYECKHE  METOBI
u3ydyeHus oHBomouuu. llepexogHsie  ¢GopMbl W (PUIOTCHETUYECKUE  PSAIBI
OPraHHU3MOB.

buoreorpapuueckne mMeronpl u3yueHus sBonmrouud. CpaBHeHHE (IOpPH U
(dayHbl MaTE€pUKOB W OCTPOBOB. buorecorpaguyeckue odnactu 3emun. Bujubl-
SHACMHKHN U PEJTAKTHI.



OMOPHOJIOTHYECKHAE U CPABHUTEIBHO-MOP(POIOrHUECKHE METOABI U3yUEHUs
BBOJIIOIMA. ['€HETHUYECKHE MEXaHW3Mbl 3BOJIIOLMM OHTOICHE3a M TOSBIICHUS
SBOJIIOLIMOHHBIX ~ HOBLIECTB. ['OMOJIOTMYHBIE WM AQHAJIOTMYHBIC  OPraHbI.
PyauMeHTapHele  OpraHbl W aTaBU3Mbl.  MOJIEKYISPHO-TE€HETUUYECKHE,
OMOXMMHYECKAE M  MATEMATHYECKME  METOABl  M3YYCHHs  D3BOJIOLUU.
['omosiornuHbie TeHbl. COBPEMEHHBIE METOABI MOCTPOEHUS (PUIIOTEHETHYECCKUX
JIEPEBBEB.

XPOMOCOMHBIE MyTal[M1 M 3BOJIFOLMSI TEHOMOB.

OO0wmme 3aKkOHOMEPHOCTH (MPaBWIIA) SBOJOUMN. [Ipunyun cmensvt Qyuxyuil.
HeoOpatumocTs 3BONIONMK. AfanThBHAs paauanus. HepaBHOMEPHOCTh TEMIIOB
3BOJIFOLIAN.

JleMmoHCTpanun

[Toprpetsr: K. M. Bap, A. O. Koanesckuii, @. Mromep, O. I eKKenb.

TaOnuupl 1 cxeMbl: « ODUIOTEHETUYECKUH sl JOAAN», «APXECONTEPUKCY,
«3Bepo3yOble  smiepel»y,  «Crerouepansry,  «Punnodure»y,  «CeMeHHBbIE
nanopoTHUKW», «buoreorpaguyeckre 30HBI 3eMan», «Jpel( KOHTHHEHTOBY,
«Penmuktey, «HawanbHble cragmu 3>MOPHMOHAIBHOTO PA3BUTHS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W AHAJIOTUYHBIE OPraHel», «PyIuMEHTHD,
«ATaBH3MBI», «XPOMOCOMHBIC HAOOpPHI 4YEJIOBEKA M IIUMMAH3e», «[J1aBHbIE
HAMPABJICHUS 3BOJTOLMNY, «O0IUE 3aKOHOMEPHOCTH 3BOJTFOLIAN.

OOopyaoBaHue: KOJUICKIUHM, TepOApuu, MYJSHKM MCKOMACMBIX OCTaTKOB
OPraHU3MOB, MYJISDKM TOMOJIOTHYHBIX, aHATOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUICKIIMM HACEKOMBIX.

Tema 4. IIpouncxoxkaeHne u pa3BuTHE )KU3HU HA 3emJie

HayuHble THUMOTE3bI MPOMCXOXKACHUS >KM3HU Ha 3emie. AOHOreHe3 W
naHcnepmus. JloHay4YHbIE TPEICTABICHHS O 3aPOKICHUMN KU3HU (KPEALMOHU3M ).
['MnoTe3a MOCTOSHHOTO CAMO3APOXKACHHS JKA3HU U €€ ONPOBEPKEHUE onbiTaMu O.
Penu, JI. Cnannanuanu, JI. [1acrepa. [IponcxoxkaeHue skM3Hu 1 aCTpOONOJIOTHSI.

OCHOBHBIE dTarlbl HEOPraHuYeCcKOn SBOJIFOLINH. IImanerapHas
(reonioruyeckasi) HBOJIIOIMS. XUMHUYECKas SBOJIONUS. AOWOrCHHBIA CUHTE3
OpraHu4ecKux BewecTB K3 Heopranudeckux. Ombir C. Mumnepa m I FOpwm.
OOpazoBaHue MOAMMEPOB U3 MOHOMEpoB. KoamepBarnas runoreza A. .
OnapuHa, TUnoTe3a nepBuYHOro OynpoHa J>k. XonaeiHa, reHeThuecKas THIoTe3a
I. Mémnepa. Pubosumbl (T. Yek) m tumoreza «mupa PHK» V. I'mnbepra.
dopmupoBaHre MEMOpPaH U BO3HUKHOBEHUE MPOTOKIIETKH.

Hctopuss 3emsmm u MeToapl €€ H3ydeHUs. Mckomaemble OpraHM4eCcKHe
ocratkd. ['eoxpoHomorms u €€ wMeronbl. OTHOCUTENBHAS W a0COIKOTHAs
reOXPOHOJIOTHS. ['€OXPOHOIOTNYECKas MIKala: S0HBI, 3Pbl, IEPUOIbI, STOXH.



HavaneHble 3Tanbl OpraHndeckoi 3BoJirouMH. [losBiieHHME W 3BOJIFOLAS
NEPBBIX KJIETOK. DBOMIOLMs MeTa0onu3Ma. BO3ZHMKHOBEHHE MEPBBIX 3KOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKH KaK aHAJIOT MEPBBIX Ha 3eMiie COOOIIECTB.
CrpomaronuTtel. [IpOKaproOTHI U 3YKAPUOTBI.

[TpoucxokacHUE SYKapHOT (CUMOUOTEHE3). DBONOIMOHHOE MTPOUCXOKICHUE
BAPYCOB. [IpOMCXOXKIEHME MHOTIOKJIETOYHBIX OPraHu3MoOB. BO3HHMKHOBEHHE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tanbl HBOJIIOLMAW BHICIIMX pacTeHuid. OCHOBHbBIE apoMOPQO3bI
pacteHuii. Bpixoa pacreHnid Ha cymry. [losBiieHHE CIIOPOBBIX pacTEHUd U
3aBocBaHMEe uMHU Cymu. CeMmeHHBIE pacTeHus. [IpOMCXOKIEHME LBETKOBBIX
pacTeHuii.

OCHOBHBIE 3Talbl 3BOJIIOIMHA KUBOTHOrO Mupa. OCHOBHBIE apOMOP(O3bI
JKUBOTHBIX. BeHackas (ayHa. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TUIOB. [lepBbIE XOpAOBBIE KMBOTHBIE. JKH3HB B BOAE. DBOIIOLMS MO3BOHOYHBIX.
[Tpoucxoxaenne ampuOuii U pentunuil. [IpouCX0oXKICHUE MIEKONUTAKOUIAX W
ntull. [lpunnun  kmoueBoro apomopdoza. OcBoeHHE O€CMO3BOHOUYHBIMU U
MMO3BOHOYHBIMH >KABOTHBIMU CYIIIH.

PaseutHe >Xu3HM Ha 3eMIE 1O 3paM M NEPUOJAM: apXEH, MPOTEPO30H,
najeo30il, Me3030H, KailHO30M. OOmas XapakTepUCTUKA  KiluMmara W
reOJIOTMUECKUX NpoueccoB. [logBieHrE WM PACHBET XapPaKTEPHBIX OPraHU3MOB.
YrneoOpa3zoBaHue: €ro yCI0BUS U BIIMSIHUAE HA Fa30BbIi COCTaB arMOC(EPHI.

MaccoBble BBIMUPAHUS — 3KOJIOTMYECKUE KPU3UCHI NMPpOowioro. [IpuuuHel u
CJICICTBHsI MACCOBBIX BbIMUpaHUM. COBPEMEHHBIM 3KOJIOTMYECKUI KPU3HC, €r0
ocobeHHocTH. [Tpodnema coxpaneHust OMopa3HOOOpa3us Ha 3eMJIE.

CoBpeMeHHas CUCTEMA OpraHudeckoro mupa. [IpuHuounel knaccupukanmu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKUE IPYIINBI OPraHU3MOB.

JleMoHCTpanun

[Toprpeter: @©. Penu, JI. Cnammanuanu, JI. Tlacrep, M. . Meunukos, A. H.
Omnapun, k. Xonnewn, I'. Mémep, C. Musnep, I'. FOpu.

Tabnuupl n cxembl: «Cxema onbita @. Penuy, «Cxema onbita JI. [Tacrepa mo
M3YUYEHUIO CaMO3apoXaAcHMs Xu3HW», «Cxema ombita C. Muinepa, 1. HOpwm»,
«OTanel  HEOPraHMYECKOW  ABOMIOUMK»,  «['€OXpOHONIOrMYecKas  IIKaJIay,
«HavaspHbIe 3Tanbl OPraHMYECKO 3BONMIOIUNY, «CxeMa 00pa3oBaHMs SYKAPHOT
nyTéM CcUMOHMOreHe3a», «Cucrema >KMBOM mnpupoasl», «CTpPOeHHE BHpPYyCay,
«ApoMopdo3bl  pacTeHmit»y, «PuHHOQUTE, «OIHOKIETOYHBIE BOAOPOCIHY,
«MHOroKJIETOUHBIE  BOAOpOCHny, «Mxuy, «llanopotHukny», «l 0JI0CEMEHHBIE
pacrenus», «OpraHbl LBETKOBBIX pacTeHUi», «Cxema pa3BUTUS HKUBOTHOTO
Mupa», «Apomopdo3bl KUBOTHBIX», «lIpocteiimmey, «KHIIEYHONOIOCTHBIEY,
«llimockue YEPBWY, «YNEHUCTOHOTHEY, «PBIOBIY, «3€MHOBO/IHBIEY,



«IIpecmbikarommecs», «lItuupy, «Mnekonuraroumey, «Pa3BuThe KU3HU B
apXxemnckoi apey, «Pa3BUTHE )XKU3HU B MPOTEPO3OINCKON dpey, «Pa3BUTHE JKU3HU B
[aJIe030MCKOM 3pey, «Pa3BuTHe KM3HU B ME3030MCKON 3pey», «PazBuThe KU3HU B
KAHO30MCKOM 3pey, « COBpEMEHHAs CUCTEMA OPraHUYECKOTO MUPAY.

OOopynoBanue: repdapuy PACTCHWM Pa3IMUHBIX OTACIOB, KOJIJIEKIIUH
HACEKOMBIX, BJIAKHBIC MPENaparsl >KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKLUU
UTJIOKOKUX, CKENETHl IO3BOHOYHBIX JKMBOTHBIX, 4Yyue€na NTUL U 3BEpeEi,
KOJUICKLIMU OKAMEHENIOCTEN, TOJE3HBIX WCKOIMAEMBIX, MYJSDKM OPraHUYECKHUX
OCTAaTKOB OPraHU3MOB.

Bupryanbnas  snaboparopHas  paGora «MOJEIMPOBAHWUE  ONBITOB
Munnepa—tOpu no u3yueHno abMOreHHOTO CHHTE3a OPraHUYeCKUX COEIMHEHUH B
NEPBUYHOM arMocdepey.

JlaGopaTopnass paGora «/3yueHue W ONKMCAHWE KMCKOMACMBIX OCTAaTKOB
JIPEBHUX OPraHU3MOBY.

IIpakTnyeckass padora «M3yueHne OCOOCHHOCTEH CTPOCHHS PaCTCHHMNA
Pa3HbIX OTAETIOBY.

IIpakTnyeckas padora «M3ydeHHe 0COOEHHOCTEH CTPOECHHMS MO3BOHOYHBIX
YKUBOTHBIX.

Tema S. IIpoucxoxaeHue 4ej10BeKa — AHTPOINOTeHE3

Paznensl v 3ana4i aHTPONOIOTHH. METOIBI aHTPOIIOJIOTHH.

CTaHOBIEHUE TPEACTABICHUNA O MPOMCXOXKICHUM YENIOBEKA. PelMruo3Hble
BO33peHMs. COBPEMEHHBIE HAYYHBIE TEOPUH.

CXOJCTBO 4ENOBEKA € )KUBOTHBIMU. CHCTEMATHYECKOE MOJIOXKEHUE YEIIOBEKA.
CBUAETENBCTBA  CXOACTBA  YENIOBEKA C  JKABOTHBIMU.  CPaBHMUTEIIBHO-
MOP(OJIOTUUECKUE, AMOPHOJIOTUUYECKHE, (hU3N0JI0r0-OMOXUMUYECKHE,
noBefeHYeckue. OTIIMYMS YEIIOBEKA OT KMBOTHBIX. [IpAMOX0KIEHHUE U KOMIUIEKC
CBA3AHHBIX C HAM NPU3HAKOB. Pa3BUTHE TOJOBHOTO MO3ra U BTOPOW CUTHAIBHOM
CUCTEMBI.

JIBrokymme cuibl ((pakToOpbl) aHTPOMOreHe3a: OMOIOTMYECKHAE, COLIMATIBHBIE.
CooTHolIEHNE OUONOTHYECKHAX M COLMAIIBHBIX (PAKTOPOB B @aHTPONOTEHESE.

OCHOBHBIE CTaJMH AHTPOIOTEHE3a. PaHHME 4YenOBEKOOOpa3Hble OOE3bsHBI
(MPOKOHCYJIbI) ¥ PAHHUE MOHTHUJIBI — OOUTUE MPEAKH YETOBEKOOOPA3HBIX 00E3bsIH 1
JOAEH. ABCTPATIONUTEKN — ABYHOTME MPEAKU JHOACH. UEIOBEK YMETbIH, TIEPBBIC
WU3rOTOBJICHUS OpYAui Tpyaa. YeloBek NMpAMOXOIALINIA U NEPBBIA BBIXOM JIFOAEH
3a npeaensl  Adpuku. YenoBek reipenvOeprckuii  —  oOWmMA  PEnoK
HEAHAEPTAIILCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOr0. YENnoBEK HEAHAEPTAIbCKUI
KAaK BHJ JIFOACH XOJOJHOrO KJIMMara. YeloBEK pa3yMHBIA COBPEMEHHOIO THIIA,
JCHUCOBCKHMI YEIOBEK, OCBOCHHME KOHTHMHEHTOB 3a mpeaenamMu  AQpukn.
[TaneoreHeTHKa U MAIEOT€HOMHUKA.



OBOJIFOLMST COBPEMEHHOTO YEJIOBEKA. ECTECTBEHHBI OTOOP B MOMYJISILMAIX
yenoBeka. MyTanMoOHHBIH Mpouecc H MoMUMOppu3M. [lomyssiIMOHHBIE BOJIHBI,
apeid reHos, murpanus U «3O@PEKT OCHOBATENS» B MOMYJISAIUAX COBPEMEHHOTO
YEJIOBEKA.

UYenoseyeckne pacel. [loHaTHe O pace. boibline pacel: €BpPONEOUIHASA
(eBpasuiickas),  aBCTpajio-HErpoujHas  (PKBaTOpHaibHasi),  MOHIOJIOMAHAS
(a3Marcko-aMepUKaHCKasi). BpemMs W myTu paccesieHust 4enoBEKa MO IUIAHETE.
EmuHcTBO  yenmoBeueckux — pac.  HayyHas  HECOCTOATENLHOCTH — pacu3Ma.
[TprcnocoOIEHHOCT YENIOBEKA K PA3HBIM  YCIIOBUSM  OKPY KAOIIEH CPEMBL.
Bmusaue reorpaduueckodi cpeapl W apedipa TeHOB Ha MOPQOJOTHIO U
(PM3MOITOTHIO YETTOBEKA.

MexaucunIuIMHapHble  METOABl B (u3HuecKkoil  (OMONOrMYEeCcKOn )
AHTPOIOJIOTMM.  OBOJIOLUMOHHAS ~ QHTPONOJIOTHS W TMAJICOAHTPOINOJIOTUS
YEJIOBEUECKUX NOMyIsuui. BHOCOLMANBHBIE MCCIECA0OBAHUS TPUPOABI YETOBEKA.
HccenenoBanue KO3BOMIOLUKN OMOIOTHYECKOTO W COLIMAITBHOTO B YETOBEKE.

JleMmoHCTpanun

[Toprpeter: Y. apsun, JI. Jluku, 5. . Porunckuii, M. M. I'epacumos.

Tabmuupl 1 cxembl: «MeTO/Ibl AaHTPOMOJIOTUNY, «I OJJOBHOM MO3T YEIOBEKAY,
«YemoBekooOpa3Hble 00€3bsHbIY, «CKEJIET YeNOBEKa M CKEJET IIHAMIIAH3ey,
«PyavMeHTBI 1 aTaBU3MBbI, «/[BHXKYIIME CUIIBI AaHTPONOTEHE3AY, « DBONIOLIMOHHOE
IPEBO  YENOBEKA», «ABCTpalomurek», «YenmoBek  ymenblity, «Uenosek
NPAMOXOIAIIMNNY, «IecHUCOBCKUIA YenoBeky «Heanaepranbubly, « KpoMaHbOHIBIY,
«[Ipenku yenoBekay, « 3Tarnbl 3BOJIOLUN YETOBEKAY, «Packl 4emoBeKay.

OOopyaoBaHue: MYJSDKM  OKAMEHEJIOCTECH, NPEAMETOB MaTepUAIBHOMN
KyJIBTYPbl TPEIKOB YEJIOBEKa, penpoaykuuu (Qororpadum) KaptuH ¢
MU(DOIIOTHYECKUMU W OMONCHCKMMHM CHOKETAMM  MPOUCXOXKACHHUS YETTOBEKA,
(ororpaduu HaXOAOK UCKOMAECMBIX OCTATKOB YEJIOBEKA, CKEIET YETIOBEKA, MOJIENb
yepena 4enoBeKa M Yeperna IIKAMIIAH3E, MOJAECIb KWUCTHM YEJIOBEKA W KUCTH
LIMMIIAH3€, MOJCIIHA TOPCA MPEAKOB YEIOBEKA.

JlabopaTtopnast pabora «M3yueHue OCOOCHHOCTEH CTPOCHHS CKEeTa
YEJIOBEKA, CBA3AHHBIX C MPIMOXOKICHAEM.

IIpakTnyeckas padora «3ydyeHne 3KOJTOTMUECKUX aJaNTalMA YEITOBEKAY.

Tema 6. Jxosorusi — HAyKa O B3aMMOOTHOIIEHHSIX OPraHU3MOB H
HAXOPTraHU3MEHHBIX CHCTEM C OKPYKAIOLIEeH cpeaou

3apokIeHre U pa3BUTHE 3KOJoruM B Tpyaax A. ['ymGonpara, K. @. Pynee,
H. A. Ceseprora, 2. I'exkkens, A. Tencimu, B. H. CykauéBa. Paznensl u 3anaun
3KOJOrvH. CBS3b SKOJIOTUM C APYTUMU HAYKaMU.



Metoapl skomoruu. [loneBble HAOMOACHUSA. OKCIEPUMEHTBI B 3KOJIOTHU:
OpUPOAHBIE W JladopaTropHble. MOIEIMPOBAaHUE B HKOJIOTMHM. MOHUTOPUHT
OKPYXKaroWEH CPeibl: JTOKAIbHBINA, PETMOHATBHBINA U TJIOOATBHBIH,

3HAUEHUE OKOJOTMYECKMX 3HAHWW 71 4YEIOBEKA.  ODKOJOTMYECKOE
MUPOBO33PEHUE KAaK OCHOBA CBS3EH YEIOBEUECTBA C MPUPOAoi. DopMupoBaHKE
3KOJIOTHYECKOM KYJIBTYPbl H S3KOJIOTHYECKON rPaMOTHOCTH HACEJICHUSI.

JleMmoHCTpanun

[Toptpetsr: A. I'ymbonear, K. ®@. Pynee, H. A. Ceepuos, O. ['ekkenb, A.
Tencmu, B. H. Cykaués.

Tabmuupl U cxeMmbl: «Pa3aensl 3KoIoTHnY», «MeEToasl 3KojJoruny, «Cxema
MOHHMTOPHHIA OKPY>KAFOIIEH CPEIbD».

JlaGopaTopHuasi padora «3yuenue METOJI0B JKOJIOTHYECKUX
HCCIIEIOBAHUIY .

Tema 7. Opranusmsl u cpeaa OOMTaHUS

OKkonornveckue (pakTopbl U 3aKOHOMEPHOCTH MX AcicTBrs. Knaccudukanus
AKOJIOTHYECKUX (PAKTOPOB: aOMOTHYECKHE, OMOTUYECKUE, aHTPONOreHHbIE. O0IMe
3aKOHOMEPHOCTH ACHCTBHS 3KONIormyeckux ¢akropos. IIpasuno munumyma (K.
[MInpenrens, 0. JInOux). TonepaHTHOCTb. OBPUOMOHTHBIE U CTCHOOMOHTHBIE
OpPTraHU3MBI.

AlGuotnueckue ¢aktopbl. CBeT Kak skonormueckuid (akrop. JleiicTBue
PAa3HBIX YYACTKOB COJIHEYHOTO CHEKTPA HA OPraHM3MbL. DKOJOTHYECKHUE TPYIINbI
pPAaCTEHWH W >KUBOTHBIX MO OTHOUICHHIO K CBeTy. CHrHalbHas POJb CBETA.
DOTONEPHOIU3M.

Temneparypa Kak 3KOJIOrM4eckuid Qakrtop. JlelcTBUE TemmepaTypel Ha
Oopranu3Mbl. [IOHKUITOTEpPMHBIE U TOMOWOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE W
CTCHOTEPMHBIE OPraHU3MBI.

BrnaxHocte kak skosiornueckuii  ¢aktop. I[lpucnocoOneHus pacteHuid K
NOJIEPKaHN0 BOJHOTO OanaHca. Knaccudukanuss pacTeHuid MO OTHOMICHUIO K
BoJic. [IprcrnocoOneHns dUBOTHBIX K I3MEHEHHUIO BOJJHOTO PEXKHAMA.

Cpenpl 0OMTaHUs OPraHU3MOB. BOAHAS, HA3€MHO-BO3MYIIHAs, MOYBEHHAS,
ryOWHHAsT ~ TOJAIMOYBEHHAs,  BHYTPUOpPraHW3MeHHas.  DU3HKO-XMMHYECKHE
O0COOCHHOCTH Cpell oOuTaHusi OpraHu3MoB. IIpHcrmocoOyieHuss OpPraHu3MoB K
YKU3HU B PA3HBIX CPEAAX.

buonornueckne putmel. BHemHue u BHyTpeHHHE pPHUTMBL. CyTOYHBIE W
roauuHbie puTMBL. [IpucnocoONEeHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHHSIM
YCIIOBUH JKU3HH.

Kuznennole Qopmbl  opraHu3moB. [loHsATHE © JKM3HEHHOU (Qopme.
KuzneHHble GOPMBI PACTEHUI: ACPEBbBS, KyCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHHAE



TpaBbl, OAHOJICTHUE TpaBbl. JKU3HEHHBIE (POPMBI SKUBOTHBIX: THIPOOMOHTHL,
re0OMOHTHI, a3pOOHOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckne  ¢Qaktoppl.  Buasl = OMOTHYECKMX ~ B3aMMOJACHCTBHIA:
KOHKYPCHLMS, XUIIHUYECTBO, CUMOHMO03 U ero ¢opmel. [Tapazutusm, koonepanus,
MYTyaJIA3M, KOMMEHCATM3M (KBAPTUPAHTCTBO, HaxJIcOHNUeCTBO). HeTpoduueckne
B3aMMOJCHCTBHS  (TOommyeckue, (opuyeckue, (¢adpudeckue).  3HAUYCHUE
OMOTHYECKUX B3aMMOJCHCTBHI 171 CYIIECTBOBAHHMS OPraHU3MOB B CPEaE
oOutanus. [[pUHIMN KOHKYPEHTHOTO UCKITFOYCHHS.

JleMoHCTpanun

Tabmuupl 1 cxeMmbl:  «OKonornueckue (GaxTopel», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKUE TPYIIBI )KUBOTHBIX MO OTHOIICHUIO K CBETY», « TemIOKpOBHbIE
JKUBOTHBIEY, «XOJOAHOKPOBHBIE >KUBOTHBIEY, «DU3NOJIOTUYECKUE aJanTalAN
JKUBOTHBIX», «Cpenpl OOWTaHWs OPraHu3MoBY», «DBHOJIOTMYECKHE PHTMBIY,
«Ku3Hennble  (opmbl  pacTeHuiy, <OKu3HEHHBIE  (QOPMBI  SKUBOTHBIXY,
«KOCHCTEMA IHAPOKOIMCTBEHHOIO JIECA», « IKOCHCTEMA XBOHHOTO Jiecay, «Llenu
NUTaHus», «XumHu4YecTBO», «llapazutuzmy, «KonkypeHus», «CuMOu03y,
«KoMmeHcanusmy.

O6opynoBanue: repdapud pPacTEHUHA W KUBOTHBIX, MPUCHOCOONCHHBIX K
BIMSHUIO PA3JMYHbIX SKOJOTMYECKHX (PAKTOpPOB, repOapuM CBETOMIOOMBBIX,
TEHEFOOUBBIX W TEHEBBIHOCIIMBBIX PACTCHUM, CBETOMIOOMBBIC, TEHEIIOOWBBIE W
TEHEBBIHOCJIMBBIE KOMHATHBIE PACTEHUS, FePOAPHH M KOJIEKIMHU TETUIONOOUBBIX,
3UMOCTOMKMX, MOPO30YCTOWUYMBBIX PACTEHUI, Uyuesa NTULl U 3BEpeid, repbapuun
pacTeHuii, OTHOCAMXCA K rurpoduram, kcepopuram, mMe3opuTam, KOMHATHBIE
pPACTEHUsl JAHHBIX TPYII, KOJUICKIIMH >KMBOTHBIX, OOWTAIOINMX B PA3HBIX CpEaax,
repbapuu W KOJUICKUMH PpACTeHWA M SKMBOTHBIX, OONAAArOlIMX 4YepTaMu
OPUCIIOCOOJICHHOCTH K CE30HHBIM W3MEHEHUSIM YCJIOBHMM >KM3HH, Trepdapuu u
KOJUICKIIMM PACTEHWH M >KUBOTHBIX PA3IUYHBIX >KU3HECHHBIX (DOPM, KOJIICKLIMHU
YKUBOTHBIX, YYACTBYIOIIMX B PAIAYHBIX OMOTHYECKAX B3AUMOACHCTBHSX.

Jlaboparopuass pabora «BbIsiBIEHUE NPUCHOCOONCHUN OpPraHU3MOB K
BIIMSTHUIO CBETAY.

Jlaboparopuast pabora «BbIsiBIEHUE NPUCHOCOONICHUN OpPraHU3MOB K
BIIMSTHUIO TEMIIEPATYPbD».

Jlaboparopnast padora «AHATOMUYECKHE OCOOCHHOCTHM PACTEHUN U3
pPa3HbIX MECT OOUTAHUS.

Tema 8. Dxo/10rus1 BUAOB U MOMYJIANMIA

OKOJOTMYECKHE  XAPAaKTEPUCTHKM  monyisuuu.  [lomymsiumst  Kak
Oounonoruyeckas cucrtema. Poiib HEOMHOPOAHOCTH cpenbl, Pu3nUecKkux O0apbepoB U
0COOEHHOCTEH OMONOTMM BUAOB B (POPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI
nonyysiiiid. OCHOBHBIE TOKA3aTeNId  MOMYJISLHAWA. YHCIECHHOCTh, TUIOTHOCTB,



BO3pacTHass M TIOJIOBAass CTPYKTYpa, POXKIAEMOCTb, NTPUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPALIHSL.

DKOJIOTHYECKas CTPYKTypa nonyisuuu. OLEHKAa YMCICHHOCTU MOMYJISILUH.
JluHaMuKa MONyJsAUMA U €€ peryysauus. bUOTHYECKUI NMOTEHUMAT MOMYJISLHUH.
MopenupoBaHue IUHAMUKHA MOMYJIAUUU. KpuBble pOCTa YMCIEHHOCTH TOMYJISLUH.
Kpusble BbDKMBaHUS. Perynsiuus 4MCICHHOCTH MONYJIsAUMA: posib (HaKTOPOB,
3aBUCSIIMX M HE 3aBUCSIIMX OT TUNIOTHOCTH. DKOJIOTUYECKUE CTPATETUX BUJIOB (T- U
K-crparerun).

[TonsTue 00 skonormueckoil Hume Buaa. MecrooOuranue. MHOromepHas
Mozaene skomornyeckod HumM JDr.M. XaruumHcoHa. Pa3Mepbl 5KOJIOrMYecKOi
HuM. [loTeHnManpHas v pean30BaHHAS HULLIU.

Bun kak cucrema monynsiuuid. Apeansl BUAOB. BUAB M HMX KU3HCHHBIC
CTPATETruU. DKOJOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEJCHUS M MUTPalUil JKUMBOTHBIX. buomornueckue
WHBA3WUH YYXKEPOJHBIX BHJIOB.

JleMmoHCTpanun

[Toprpet: k. Y. XaTuynHCOH.

TaOmuupl W CXEeMBI:  «OJKOJIOTUYECKUE XAPAKTEPUCTUKH MOMYJISIHUNY,
«[IpocTpaHCTBEHHAass  CTpPyKTypa monyisuuwy, «Bo3pacTHeie  nHpamMubl
nonyiasauum», «CKOPOCTh  3aCENeHUss TOBEPXHOCTH  3EMJIM  Pa3JIMYHBIMHU
opranuzmMammy, «Mojesnb 3xonornyecko Humm k. M. XatunHcoHay.

OO6opyaoBanue: repbapur PaCTeHUM, KOJICKIUH KUBOTHBIX.

Jlaboparopuass  paGora  «lIpucnocoOyiicHHsT CEMsSH  pacTeHHUA K
paccencHuIo.

Tema 9. Jko10rust cO00MIECTB. IKOJOTHYECKHE CUCTEMBbL

CooOmiectBa opranm3moB. buoneHo3 m ero crpykrypa. CBsizm MeExAy
OpraHu3Mamu B OMOLICHO3E.

Okocuctema Kak OTkpbiTas cucrema (A. Jpx. Tencnm). OyHKIIMOHATBHBIE
OJIOKM OpPraHM3MOB B JKOCHCTEME. MPOAYLECHTHI, KOHCYMEHTBI, PEIYLECHTHI.
Tpopuueckue ypoBHu. Tpoduueckue wnenu u cetu. AOuoTHueckue OIOKU
skocucTeM. [1ouBbI M Wbl B 3KOcUcTEMAax. KpyroBopoT BEIIECTB U MTOTOK SHEPTUU
B OKOCUCTEME.

OCHOBHBIE ~ MOKa3aTenud  J3KOCHCTEMBL.  buomacca HM NPOAYKLMS.
OKOJIOrM4eCKHe MAPaMHIbI YUCEN, OMOMACCHl U SHEPTHH.

Jlunamura sxocucmem. Kamacmpoguueckue nepecmpoiiku. Diayxmyayuu.
HampaBiieHHbIE 3aKOHOMEPHBIE CMEHBI COOOLIECTB — CYKIecCHH. [lepBuuHBIE M
BTOPUYHBIE CYKLIECCUM W WX MPHYMHBL. AHTPONOICHHBIE BO3JACHCTBUS Ha
cykueccnu. KiimmakcHoe cooOuiectBo. bruopazHooOpaszue v moaHOTa KPpyroBopoTa
BELIECTB — OCHOBA YCTOMYMBOCTH COOOLIECTB.



[TpupoaHbIE SKOCUCTEMBL. JKOCUCHEMbL 03ED U peK. DKOCUCmeMbl MOopell U
OKeaHo8. Ixocucmemvl MyHOP, J1eco8, Cmenetl, Ny CMmbiHb.

AHTPONIOTEHHBIE JKOCUCTEMBIL. ATPOIKOCUCTEMA. ATrpoLEeHO3. Pazmmuus
MEXIY aHTPOIIOTEHHBIMH U MTPUPOJHBIMHU 3KOCUCTEMAMMU.

Ypboskocuctempl. OCHOBHBIE KOMIOHEHTHI ypOOo3KkocucTeM. ['opoackas
¢nopa u ¢ayna. CuHaHTpomM3alusi TOPOJACKOW QayHbl. buonoruueckoe wu
XO3SIICTBEHHOE 3HAYCHHUE arPO3KOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHPOBAHHSI OCHOBHBIX B3aMMOACHCTBHI OPraHU3MOB B
3KOCUCTEMax. Poib kackaonoeo s¢pgexma u 6UO06-20UuPUKAMOpos (Kio4esoix
61008) 6 GyHrkyuonuposanuu sxkocucmem. I1epeHOC SHEPrUM W BEIIECTB MEXKIY
CMEXHBIMHA 3KOCUCTEMAMHM. Y CTOMYMBOCTD OPTraHU3MOB, MOMYJISALUNA U SKOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX U AHTPOTIOTEHHBIX BO3JICHCTBUH.

Mexanuzmor 6030€UCmBUs 3ACPASHEHUTl  PA3HBIX MUnos HA
cyoopeanuzMeHHoM, OpeaHUSMEHHOM, NONYJISAYUOHHOM U IKOCUCINEMHOM YPOBHSIX,
OCHOBbI  DKOJO2UYECKO20 — HOPMUPOBAHUA — AHMPONOSEHHO20 — GO30CUCMBUSL.
MeToa0a0russ MOHUTOPUHTA €CTECTBEHHBIX U AHTPOIOI€HHBIX SKOCUCTEM.

JleMoHCTpanun
[Toprpert: A. k. Tencnm.
Tabmuuer  u cxembl:  «CTpykTypa  OMOLEHO3a»,  «DKOCHCTEMA

HIMPOKOJIUCTBEHHOTO Jiecay, «DKOCUCTEMA XBOWHOIO jeca», «DYyHKIMOHAIbHbIC
IPYIIbl OPTraHU3MOB B 3KOCUCTEME», «KpyroBOpOT BEIIECTB B JKOCHUCTEME,
«llenu nutanus (nacTOMIIHAS, AETPUTHASN )», « DKOJOrHYECKas MUPAMKIA YUCEID»,
«DKojoruueckas nupamuaa OuoMacchy, «IKOJOTHYecKas MUpaMuia SHEPrUmny,
«ObpazoBaHue 600Ta», «IlepBuuHas cykueccus», «BocCTaHOBIEHHE Jieca MOCIe
noxkapa», «9KocucTeMa 03epa», «ArpoueHo3y», «KpyroBopor BELIECTB U MOTOK
SHEPruu B arpoueHosey, «IIpumepsl ypoosKocucTEMY .

O6opynoBanue: repobapuy pacTEHUH, KOJUICKIIMM HACEKOMBIX, Yy4elia MTHIL |
3Bepeid, repdapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHMIA, aKBapUyM KaK MOJEIb
IKOCHUCTEMBI.

IIpakTuueckas padora «V3yueHue u onucaHue ypooIKOCUCTEMBI.

Jlaboparopnast pabora «M3yueHue pazHOOOpazusi MENKUX MMOYBEHHBIX
YJICHUCTOHOTHUX B Pa3HBIX SKOCHCTEMAX).

IKCKypcHst «DKCKYpCUsl B THNUYHBIA OMOreoneHo3 (B ayoOpaBy, Oepe3HsIK,
€JIBHUK, HA CYXOJI0JIbHBINA WM TOMMEHHBIN JTYT, 03€p0, O0JI0TO ).

DKCKypeusi «DKCKYypcusi B arpo3KOCUCTeMY (HA TOJE€ WM B TEIIMYHOE
XO3SICTBO ).

Tema 10. buocdepa — riodanbHas 3KOCHCTEMA

buocdepa — oOmemmanerapHas o0o0Jiouka 3€MjHM, A€ CYIIECTBYET WU
CYLIECTBOBAJIA JKM3Hb. PazButhe npeacrasieHuii o onochepe B Tpyaax 3. 3rocca.



Yuenue B. U. Bepraackoro o 6uochepe. Ob6nactu duocdepsl u €€ cocras. JKupoe
BELIECTBO OMOCHEPHI M €r0 PYHKIIMH.

3aKOHOMEPHOCTH CYyIIECTBOBaHUS Onocdeprl. OcoOeHHOCTH OMOChEPBI Kak
rio0anbHON 3KocHucTEMBL. J[MHaMuueckoe paBHOBecue B Onocdepe. KpyroBoporsl
BEUICCTB M OMOr€OXMMUYECKUE LUKIIBI (YITIEPOA, a30Ta). PUTMUYHOCTE SIBJICHUN
B Onocgepe.

3oHanbHOCTh Ouocdepnl. [lonsTue o Ouome. OCHOBHBIE OWOMBI CYIIIH:
TYHJIpa, XBOMHBIC JIECA, CMEIIAHHBIE U IIMPOKOIMCTBEHHBIC JIECA, CTEIN, CABAHHBI,
NYCTBIHU, TPOMMYECKUE JIECA, BEICOKOTOPbs. KIMMaT, pacTUTENbHBIN U KUBOTHBIN
MUP OMOMOB CYIIIH.

CrpykTypa 1 (PyHKIMS KUBBIX CHCTEM, OLICHKA UX PECYPCHOTO NMOTEHIMAIA U
OonochepHbIX PyHKIUNA.

JleMmoHCTpanun

[Toprpetsr: B. . Bepnaackuid, O. 3rocc.

TaGmuupr 1 cxemel: «I'eocdepsl 3emnmn», «KpyroBopor a3ora B MPUPOIEY,
«Kpyrosopor yraepoma B mpupoaey, «KpyroBopor Kuciopoaa B NPUPOACY,
«Kpyrosopot Bozmbl B npupoae», «OCHOBHbIE OMOMBI cylimy, «KimMarndyeckue
nosica 3emimy, «TyHnpa», «Taitray, «Cmemannbiii jecy, «IIIMPOKOIUCTBEHHBIN
aecy, «Crenby, «CaBanHay, «IlycTbiH, « Tponuueckuii gecy.

O6opynoBanue: repdapun paCTCHHUA pa3HbIX OMOMOB, KOJUICKIIUU KUBOTHBIX.

Tema 11. HestoBek u OKpy:KawIas cpeaa

OKOJOrMYEeCKHE KPU3AChI M WX NPUYMHBL. BO3IEHCTBUME YENOBEKa Ha
ouochepy. 3arpszHeHue BO3AYIIHOW cpeapl. OxpaHa Bo3ayxa. 3arps3HEHUE
BOAHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Paspymienne mnouBel. OxpaHa
MOYBCHHBIX PECYPCOB. Mi3MeHeHne knumara.

AHTPONOreHHOE BO3JACHCTBUAE HA PACTUTEIBHBIA M XKUBOTHBIA MUp. OXpaHa
PACTUTENBHOTO M KABOTHOTO MUPA. OCHOBHBIC MPUHLMUIBI OXPaHbl MPUPOIBL
Kpacubie kHuru. Oco0o oxpaHsembie npupoansie Tepputopun (OOIIT).
Borannyeckuie caapl 1 300J0THYECKUE MTAPKH.

OCHOBHBIE TPHUHLMIBI YCTOMYMBOTO Pa3BUTUSl YEIIOBEYECTBA M MPUPOJBL
PanpoHaibHOE ~ MPUPOAONOJIB30BAHME M COXPaHCHHE  OMOJIOrMYECKOIrO
pazHooOpazus 3emyid. OOmME 3aKOHOMEPHOCTH MOOAIBHBIX SKOJOTHUYECKHUX
Kpu3ucoB. OCOOCHHOCTH COBPEMEHHOIO KPU3UCA U €T0 BEPOSTHBIC TOCIIEACTBHSI.

Pa3BuTe METOAOB MOHMUTOPWHIA PAa3BUTHS OMACHBIX TEXHOTEHHBIX
npoiieccoB. CucmemHvle UCCIeO08AHUsI nepexood K pecypcocbepezaioueti U
KOHKYPEeHMOCnocobnoili snepeemure. buonocuyeckoe pasHoobpasue u 6uopecypcei.
Hayuonanervle  ungopmayuonHvie cucmemvl, obecnequsdarouue OOCMYNn K
unopmayuu  no  COCMoAHUI0  OMOeIbHEIX  6U008 U  dxocucmem. (OcHobl



aKROpeabuIuUMmayuyu  dKocucmemM U cnocobog 6opvdvl ¢ OUONOBPEICOCHUSIMIUL.
Pexoncmpykyust MOPCKUX U HAZEMHBLX DKOCUCHIEM.

JleMmoHCTpanun

Tabmupr W cxeMmbl:  «3arps3HeHue  atMocepb»,  «3arps3HEHHE
runpocepel», «3arpssHeHue nouBby, «llapHukoBBIT 3PdexkT», «Ocobo
OXPAHSEMBIE PUPOIHBIEC TEPPUTOPHI?, « MOIEIN YIPABIIEMOTO MUPAY.
O6opynoBanue: ¢GoTtorpaguu OXpaHSEMbIX PAaCTCHU W >KUBOTHBIX KpacHoi
kHuru Poccutickoi @enepanuu, KpacHON KHUTH PErMOHA.



HHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
BNOJIOT'MN HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30BAHUA

JIMUYHOCTHBIE PE3YJbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOCHUS
OoOy4aroUMMHUCS TPOrpaMM  CPEIHEro o01ero o0pa3oBaHUs. JUYHOCTHEIE,
METANPEAMETHBIE U TTPEAMETHBIE.

B cTpykType NMYHOCTHBIX PE3yJABTATOB OCBOCHHS MPOrPAMMBI 1O OMOJIOTHA
BBIJICTICHBI CIEAYIOIUE COCTABJISIOIINE. OCO3HAHWE OOYYAOIMMUCS POCCHHCKOMN
IPAKAAHCKON UIEHTUYHOCTA — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTENIBHOCTH
U CaMOONpPEACNECHUI0, Haiuyue Momusayuu K  OOY4YEHHIO  OHOJIOTHH,
yeaenanpaesiennoe pazeumue BHYTPEHHUX YOEKICHWH JIMYHOCTH HA OCHOBE
KJIFOYEBBIX LEHHOCTEH M MCTOPUYECKUX TPAAWLMH PA3BUTHS OHMOJIOTHYECKOTO
3HAHUSL, 2OMOBHOCHb U CNOCOOHOCMb 00YUYarOIUXCsl PYKOBOACTBOBATLCS B CBOCH
JNEATENBHOCTA LIEHHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMM, TMPUCYILIMMHU CHCTEME
OMOJNIOrMYECKOTO  OOPa30BaHUS, HAIUYUe  NPABOCO3HAHUS  DKOJOTUUYECKON
KYJIBTYPBI, CNOCOOHOCIMU CMAGUMb TSN U CTPOUTD YKU3HECHHBIC TJIaHbI.

JIMYHOCTHBIE PE3yNbTAThl OCBOCHHS MPOrpaMMbl IO OMOJIOTUM JTOCTHTAKOTCS
B CIWHCTBE Y4YE€OHOM M BOCHMUTATENBHOM JACITENTBHOCTH B COOTBETCTBHM C
TPAJIULIUOHHBIMU POCCUHCKAMH COLMOKYIBTYPHBIMHA, HCTOPUUYECKUMH U TyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSMHU, MPUHATBIMU B OOILIECTBE MPABWJIAMH U HOpPMaMu
NOBEICHUS W CHOCOOCTBYIOT TMpOILECCaM CaMOIO3HAHUS, CaMOBOCIUTAHUS W
CaMOPA3BUTHS, PA3BUTUS BHYTPEHHEH NO3WLMM JIMYHOCTH, NATPUOTU3MA U
VBOKEHUS K 3aKOHY W MPABONOPSAKY, YEITOBEKY TPYyJa M CTapIIEMYy IMOKOJICHUIO,
B3AMMHOIO YB@OXKEHUS, OEPEKHOTO OTHOWICHUS K KYyJbTYPHOMY HACICAMIO W
TPAAMLMIM MHOTOHALMOHAJIBHOTO Hapoaa Poccuiickoit denepauuu, npupoae u
OKPY>KaroIIe cpeae.

JIMYHOCTHBIE PE3yNbTaTbl OCBOCHUs yueOHOro mnpeamera «buonorusy
JOJKHBI OTPaXKaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYAKOIMIMXCSl PYKOBOJACTBOBATHCS
Cc()OPMUPOBAHHOW BHYTPEHHEH TMMO3MLIMEHR JIMYHOCTH, CUCTEMON LIEHHOCTHBIX
OPUECHTALMMA, TMO3WTHUBHBIX BHYTPEHHUX  YOEXKIECHWUH, COOTBETCTBYIOIIUX
TPAIMLMOHHBIM LEHHOCTSM POCCUHCKOTO OOLIECTBA, PACIIMPEHUE >KU3HEHHOIO
OMBITA U ONBITA JACIATEIHOCTH B MPOLIECCE PEATM3ALMU OCHOBHBIX HAIPABICHUM
BOCIIUTATENBHOM EATEIBHOCTH, B TOM YHUCIIE B YACTH:

1) rpaskIaHCKOTO BOCTIMTAHUSI:

c(OPMUPOBAHHOCTH IPAXKIAHCKOM MO3UIKAN 00YYAFOIIETOCs KAK aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 OOIECTRA,

OCO3HAHUE CBOMX KOHCTHTYLIMOHHBIX NPaB M OO0SI3aHHOCTEH, YBAKEHUE
3aKOHA U MPaBONOPSIIKA,



TOTOBHOCTb K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TIPU CO3IAHHUH
Y4EOHBIX MPOCKTOB, PEIICHWM YYEOHBIX W MO3HABATEIBHBIX 3a7a4, BHIMOJIHCHUN
OMOJIOTMYECKUX KCTIEPUMEHTOB,

CHOCOOHOCTh  OMPEACTATh COOCTBCHHYI) TMMO3UIMI0 1O OTHOIICHHIO K
SIBJIEHUSIM COBPEMEHHOM YKU3HU U OOBICHITH €€,

YMECHHE YYHMTHIBATH B CBOMX JCHCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3AMMOJCHCTBHS JIFOAEH ¢ Pa3HBIMU YOCKIACHHUIMH, KYJIbTYPHBIMU LIEHHOCTSIMH W
COLIMAIIBHBIM TOJIOKEHUEM

TOTOBHOCTb K COTPYAHMYECTBY B MPOLECCE COBMECTHOIO BBITOJIHEHUS
y4€OHBIX, TO3HABATEIBHBIX W HCCIENOBATENIbCKUX 33/a4, YBAKUTEIBHOIO
OTHOIICHUST K MHEHHIO ONMOHEHTOB MpPH OOCYKIECHWU CIIOPHBIX BOMPOCOB
OMOJIOTMYECKOT0 COAEPKaAHUS,

TOTOBHOCTBb K TYMAHMTAPHON U BOJIOHTEPCKON IEATEIBHOCTH,

2) IaTPHOTHYECKOT0 BOCIIUTAHHUS

c(hOPMHUPOBAHHOCTh POCCUICKOM TPAKIAHCKON UAECHTUYHOCTH,
NaTPUOTHA3MA, YBLKEHHUS K CBOEMY HAPOJy, YYBCTBA OTBETCTBEHHOCTH MEPEN
PonuHoli, ropmoctr 3a cBOW Kpai, cBOXO PoauHy, CBOW A3BIK U KYJIBTYPY,
MPOLLUJIOE M HACTOSIIIEE MHOTOHALMOHATIBHOTO Hapoaa Pocenu;

LIEHHOCTHOE OTHOLIEHUE K IPUPOJHOMY HACIIECIUIO U MAMITHUKAM MPUPOJBI,
JNOCTW)KEHUSAM Poccnu B HayKe, MCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYAE;

CHOCOOHOCTh OLCHWBATh BKJIAA POCCUHCKAX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTMH, TOHMMAHWs 3HAYEHWs OWOJIOTMA B MO3HAHWM 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO OOIIECTRA,

ujchHas yOeKIEHHOCTh, TOTOBHOCTh K CIY>KEHWIO M 3amute OredecTsa,
OTBETCTBEHHOCTH 34 €0 CYAbOY;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:

OCO3HAHUE TYXOBHBIX [IEHHOCTEN POCCHIICKOI0 HApOIa,

c()OPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, 3STUUECKOTO MOBEICHUS,

CHOCOOHOCTh OLICHWBATh CHUTYALIMI0 W NPHUHAMATH OCO3HAHHBIE PELICHUS,
OPUEHTHUPYSCh HA MOPAIIBHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH,

OCO3HAHUE JINYHOTO BKJIAJA B MOCTPOEHUE YCTOMUMBOrO Oy AyILETO;

OTBETCTBEHHOE OTHOLICHUE K CBOUM POAMTEISAM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO MPHHATHS LEHHOCTEW CEMEHHON JKU3HM B COOTBETCTBUH C
TpaguiMsaMHu Hapo1oB Poccun;

4) 3¢TeTU4eCKOro BOCIIUTAHMS:

ACTETHYECKOE OTHOLIEHUE K MHUPY, BKJIKOYas 3CTETHKY ObITA, HAYYHOTO U
TEXHUYECKOr0 TBOPYECTBA, CIIOPTA, TPYAa, OOMIECTBCHHBIX OTHOIICHHUIA;

MMOHUMAHUE SMOLMOHATIBHOTO BO3ACHCTBUS YKUBOM IPUPOAIBI U €€ [ICHHOCTH,



TFOTOBHOCTh K CaMOBBIPQKCHHUIO B Pa3HBIX BHJAX HMCKYCCTBA, CTPEMIICHHE
NPOSBIIATH KAYECTBA TBOPUECKOH JINYHOCTH,

S) ¢dusuveckoro BocnuTaHHs, (POPMHPOBAHUS KYJbTYPbI 310POBbSI H
IMOLHMOHAIBHOTO 0JIArONOJYYHs:

MOHUMAHWE W peanusanus 370pOBOTO W 0Oe30MacHOro oOpasa >KU3HH
(310poBOE  TUTaHWE, COOMIOJCHUE TUTMEHMYECKMX TOPaBWJI W HOPM,
cOQTaHCUPOBAHHBIA PEKUM  3aHATHH W OTABIXa, peEryjsgpHas (Quandeckas
AKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOIO OTHOLIEHUS K
COOCTBEHHOMY (PU3NUYECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHAMAHWE ILEHHOCTH TPaBWJ WHAWBHAYAJBHOTO M KOJUIEKTHBHOIO
0€30MacHOr0 MOBEACHUS B CUTYalMsIX, YTPOXKAIOUINX 3J0POBBIO U KU3HU JIFOJEH;

OCO3HAHUE MOCJEACTBUNA U HEMPUATUS BPEIHBIX MPUBBIYECK (YyHNOTPEONEHUS
AJIKOTOJ1s, HAPKOTHKOB, KYPEHHS ),

6) TPy10BOT0 BOCIMTAHUSL:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MAaCTEPCTBA, TPYAOIO0HE,

FOTOBHOCTH K AKTMBHOW AEATEIBHOCTA TEXHOJIOTMYECKON WM COLMAIBHOMN
HAMPABJIEHHOCTH, CMIOCOOHOCTh MHULMUPOBATH, MJIAHUPOBATE U CAMOCTOSTEIIBHO
BBITIOJHATH TAKYIO JESATEIbHOCT;

UHTEPEC K PA3MUHBIM chepaM Mpo(PecCHOHAIBHOM NEATENBHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOpP Oyaymieid mnpodeccuu W Peaau30BbIBATH
COOCTBEHHBIC KM3HEHHBIC TUTAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHWID W CcaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEW KU3HH,

7) 3KOJIOTHYECKOT0 BOCIIUTAHUS :

SKOJIOTHYECKH LEJNECO00PA3HOEC OTHOUICHHE K NPHPOJAE KAK HCTOYHUKY
JKU3HU Ha 3eMJle, OCHOBE €€ CYLIECTBOBAHNUS,

NOBBILICHUE YPOBHS SKOJIOTMYECKOH KYJBTYpPbl: MPUOOPETEHUE OIbITa
IUIAHAPOBAHKUS TMOCTYNKOB M OLICHKM WX BO3MOXKHBIX TMOCJIEACTBUN ISt
OKPY>KarOIEN CPEIBI,

OCO3HaHUE TMOOAIBHOTO XapaKTepa 3KOJOTMYECKUX MPOOJIEM M MyTed Mx
peLeHus;

CHOCOOHOCTh MCMOJB30BaTh MPHOOPETAEMBIE TPU H3YYEHUH OWOJIOTHA
3HAHWST W YMEHUS TPUA PEIICHWM NTPOOJEM, CBA3aHHBIX C PALMOHATBHBIM
NPUPOAOINOIb30BaHAEM  (COONIIOICHUE  TPaBWJl  TMOBEACHHWS B MPUPOJIE,
HANPABJICHHBIX HA COXPAHCHHE PABHOBECHS B JSKOCUCTEMAX, OXPaHy BHJIOB,
AKOCUCTEM, OMOCHEPHI);

AKTUBHOE HENPUATHE JEUCTBUA, TPUHOCAIIMX BpPEed  OKPYKaAOLIEH
OPUPOIHOM Cpele, YMEHHE MPOTHO3WPOBATh HEOJArOMPHUATHBIE 3KOJIOTHYECKUE
NOCTIEACTBHS MPEANPUHUMACMBIX IEHCTBUI U MPEAOTBPALLATD HX;



HAIAYUE PA3BUTOTO SKOJIOTMYECKOrO MBILIUIEHUS, SKOJIOTMYECKON KYJIbTYPHI,
OTbITA JESATEIIBHOCTH 3KOJIOTHYECKOH HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbECI MUMH B ITO3HABATEIBHOW, KOMMYHMKATUBHOW M COLMAIBLHOMN
NPAKTUKE, TOTOBHOCTH K YYACTHIO B MPAKTUYECCKON ACATEIBHOCTH SKOJIOTHUYECKON
HAMPABJICHHOCTH,

8) neHHOCTH HAYYHOI O IO3HAHMS:

c()OPMUPOBAHHOCT MHMPOBO33PEHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO PA3BUTHS HAYKW M OOLIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA AMAJIOTE
KYJIBTYP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJMKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOW M YMTATENIBCKOW KYJBTYPhl KaK CPEICTBa
B3AMMOJCHCTBHS MEXKIY JIFOABMH W MTO3HAHUS MUPA,

MOHUMAHUE crneuupuKkn OUOJIOTUM KaK HAyKd, OCO3HaHUs €€ pPoju B
(OpPMUPOBAHMHU PALMOHATBHOIO HAYYHOIO MBILLIEHHS, CO3[aHWU LEIOCTHOTO
OPEICTABICHUS 00 OKPYXAroUIeM MHUPE KaKk O €IUHCTBE NPHUPOJbI, YEJIOBEKA U
oOuiecTBa, B MO3HAHWMM MNPHPOIHBIX 3aKOHOMEPHOCTEH W pEUIeHHH NpoOsieM
COXPAHEHUSI TPUPOJTHOTO PABHOBECHS,

yOEXKAEHHOCTh B 3HAYMMOCTH OWOJIOTHM JJIsi COBPEMEHHOH LIMBHJIM3ALNN:
00ECTIEYCHUsT HOBOTO YPOBHSI PA3BUTHsI MEAWLMHBI, CO3JAHUE MEPCICKTHUBHBIX
OMOTEXHOJIOTHHA,  CIOCOOHBIX  pEIIaTh  PECYpCHbIE  MPOOJEMBI  PA3BUTHS
YeJI0OBEYECTBA, OUCKA MYTEH BBIXOJA U3 MIOOAIBHBIX 3KOJIOTHYECKUX MPOOJIEM U
oOecrieueHUsT  MepexoJa K  YCTOMUMBOMY — Pa3BHTHIO,  PAlMOHAIBHOMY
WCIOJb30BAHUIO MPHUPOJHBIX PECYPCOB W (POPMHPOBAHMIO HOBBIX CTAHIAPTOB
YKU3HU,

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OHMOJOTMYECKHX 3HAHWH B  LENAX
NOBBILICHHUST OOMIEH KyJBTYPBl, €CTECTBCHHO-HAYYHOH TI'PaMOTHOCTH, Kak
COCTaBHOM 4acTh (PYHKIMOHATIBHOW T'PaMOTHOCTH OOydaromuxcs, (GopMUPYyEMOid
P U3YUYECHUH OMOJIOTHH,

NOHMMAHWE CYIIHOCTH METOJOB MO3HAHMS, UCHOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTM WCIOJb30BATh TMOJyYaCMbIE 3HAHWs JJIs1 aHaIu3a W
OOBSICHEHMSI SIBIEHUI OKPYKAIOLIET0 MUPA M MPOUCXOAAIIMX B HEM U3MCHEHUH,
YMEHHE JenaTb OOOCHOBAHHBIE 3aKIKOYCHHS HA OCHOBE HAyYHbIX ()AKTOB W
UMEIOIIMXCS JAHHBIX C LENTBIO MOTYYEHHs JOCTOBEPHBIX BBIBOJIOB,

CHOCOOHOCTh CaAMOCTOSITENIBHO MCIOJB30BAaTh OMOJIOTMYECKUE 3HAHWS IS
peteHust npoOJIEM B pealbHBIX )KU3HEHHBIX CUTYalUsIX;

OCO3HAHUE LEHHOCTH HAYYHOW JAEATETBbHOCTH, TOTOBHOCTH OCYIICCTBIISATH
NPOEKTHYIO M HCCIIEAOBATENBCKYIO NEATENBHOCTD WHANBHYAJIbHO U B TPYIIIIE,

FOTOBHOCTb M CHOCOOHOCTh K  HEMPEPBIBHOMY  OOpa3oBaHUD U
caM000pa30BaHUIO, K AKTMBHOMY MOJYYEHUK) HOBBIX 3HAHWIA MO OWOJIOTHM B
COOTBETCTBUM C YKU3HEHHBIMHA MOTPEOHOCTAMMU.



METAIPEIAMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHBIE Pe3yJIbTaThl OCBOEHUST yueOHOro mpeamera «buonmorusy
BKJIFOYAKOT: 3HAYMMBIE i1  (OPMUPOBAHUS MHUPOBO33PECHUS O0YyUAIOLIMXCS
MEXIACUMIUTMHAPHBIE (MEKIPEAMETHbIE) OOUICHAYYHBIE TIOHATHUS, OTPaXKAFOLIUE
LEJIOCTHOCTh HAYYHOH KapTUHBI MUpPa W COCUU(PHUKY METOOOB IMO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBCHHBIX HAayKax (BEIICCTBO, SHEPIHS, SIBICHHE, MPOLECC,
CUCTEMA, HAYUYHBIA (PAKT, MPUHLIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
UCCNenoBaHue,  HAOMIOACHWE, M3MEPEHHME,  OKCIEPUMEHT MW JIPYIHe);
YHUBEPCATIbHBIC y4eOHBIC JEHCTBUS (MO3HABATENbHBIC, KOMMYHUKATHUBHBIC,

PETYJIATUBHBIC), 00ecneYnBaroOIIne (opmupoBanue (YHKLIMOHATIBHOM
IPaAMOTHOCTH M COLMAIBHOH KOMMNETCHIMH OOYyYArOIIMXCS;, CIOCOOHOCTH
o0yyJarommxcst UCTOJIB30BATh OCBOCHHBIC MEXK M CUUIUTAHAPHBIE,

MHUPOBO33PEHUYECKME 3HAHHMS W YHUBEPCAbHbIE y4YeOHBIE JCHCTBUS B
[TO3HABATEIILHON W COLIMAILHON IIPAKTHUKE.

B pesynpratre wm3yyeHWss OMOIOTMM HA YPOBHE CpEeIHEro o0miero
oOpazoBanust y oOywatonierocss OyayT cQOpPMUPOBAHBI  MO3HABATEIIBHBIC
YHUBEPCAJIbHBIE YUEOHBIC JCHCTBUS, KOMMYHUKATUBHbIC YHUBEPCAIbHBIEC YUEOHBIC
JNECUCTBUS, PETYJIATHBHBIE YHUBEPCAIbHBIE YYEOHBIE JECHCTBUS, COBMECTHAs
JESATEITbHOCTb.

MeTanpeaMeTHBIE PE3YNIbTATBl OCBOEHUS MPOTrpamMMbl CPEIHErO OOMIEro
00pa3oBaHusl JOJDKHBI OTPAXKATH:

OBiageHue  YHHBEPCAJbHBIMH  Y4eOHBIMH M03HABATEJIbHBIMH
JAECTBHAMM:

1) 0a30BbI€ JJOTHYECKHE ACHCTBHS:

CaMOCTOSTENbHO  (OPMYJIMPOBaTh M AKTyaIM3UPOBaTh  MPOOJEMY,
paccMarpuBaTh €€ BCECTOPOHHE,

WCIOJb30BaTh MPU OCBOCHWM 3HAHWI NPHEMBI JIOTMYECKOTO MBILUICHUS
(aHanmM3a, CUHTE3a, CPABHEHUS, Kilaccu(pukanmm, 0000IIEHNS ), PACKPBIBATh CMBICT
OMOJIOTMYECKUX MOHATUH (BBIACNIATh UX XAPAKTEPHBIC MPU3HAKHU, YCTAHABJIMBATH
CBSI3U C IPYTUMU MOHSATHUIIMH );

ONPEACTATh LENH JACATEIBHOCTH, 3aJaBas MApaMETPbl W KPUTEPHH HX
JOCTUKEHHSI, COOTHOCUTD PE3YJIbTAThI ACSITETBHOCTU C TIOCTABJICHHBIMU LICIISIMU,

UCIOJIb30BaTh OMOJOTHYECKHAE OHITHS JUIsl OOBICHEHUsT (DAKTOB W SIBJICHUMN
>KABOM NIPUPOLBI;

CTPOUTH JIOTUYECKME PACCYKIEHUS (MHAYKTUBHBIC, JACIYKTUBHBIE, IO
AQHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTH M MPOTHBOPEYMS B PACCMATPUBAEMBIX
SBJICHUSX, (POPMYJIMPOBATE BHIBOIBI M 3AKITHOUYCHMUS,

OPUMEHATh  CXEMHO-MOJCIBHBIE  CPEACTBA  JJIsl  NPEIACTABIICHUS
CYLICCTBEHHBIX CBS3CH M OTHOLICHHWN B U3y4acMbIX OMOJIOrMUYECKHX OOBEKTax, a



TAK)KE  NPOTHUBOPEYMI  Pa3HOr0  poJAa,  BBISBICHHBIX B Pa3jIMYHBIX
WH(OPMALMOHHBIX UCTOUYHUKAX;

pa3padaTeiBaTh MJIaH PELICHUS MPOOTEMBI ¢ YYETOM aHAIM3a UMEIOIMXCS
MaTepUATBHBIX U HEMATEPUATIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B ACATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIIBTATOB
LEJISIM, OLICHUBATh PUCKHU TIOCTEACTBUAN ACITETbHOCTH,

KOOPAVMHHUPOBaTh M  BBINOJHATH PpadOTy B YCIOBHSX  PEABHOIO,
BUPTYAIBHOTO 1 KOMOMHAPOBAHHOTO B3aUMO/JICHCTBHS,

Pa3BUBATH KPEATHBHOE MBILICHAE MTPH PELICHUM KU3HEHHBIX MPOOJIEM.

2) 0a30BbIC HCCJICI0BATEILCKHE ICTICTBHS:

BJIQ/ICTh HABBIKAMHU YYEOHO-HCCIIEN0BATENBCKONW H MPOCKTHON NEATEIBHOCTH,
HABbIKAMM  pa3pellicHust MnpoOjeM, CHOOCOOHOCTBIHO M TOTOBHOCTBIO K
CaMOCTOSITETEHOMY TTOMCKY METOJIOB PELICHHSI MPAKTUYECKUX 33144, MPUMEHCHUTO
PA3IMYHBIX METOJOB MO3HAHUS,

UCMOJb30BaTh PA3JM4YHbIC BUABl JEATEIIBHOCTH MO TMOJYYEHHIOD HOBOIO
3HAHWS, €r0 HHTEPNPETALMK, MPEOOPA3OBAHAI0 M TNPUMEHEHUI0 B YUYEOHBIX
CUTYyalUsIX, B TOM YUCIIE TPH CO3JaHUH YYEOHBIX U COLMAIIBHBIX TPOEKTOB;

(opMUPOBaTh HAYYHBINA THUN MBILIUICHUS, BIAJETh HAYYHONH TEPMUHOJIOTHCH,
KJIFOYEBBIMH MOHATHSIMHU U METOIAMMU,

CTaBUTh W (HOPMyJIHpPOBaTh COOCTBEHHBIC 3aJaud B 0OPa30BATEIBHOMN
JESATEIILHOCTH W )KM3HEHHBIX CHTYALMSIX;

BBISIBJISITH MPUYAHHO-CJICACTBEHHBIE CBSI3M W AKTyaJIM3MPOBaTh 3a4ady,
BBIJIBUTaTh TUNOTE3Y €€ PEIICHUS, HAXOAWTh ApPryMEHThl IS J0KA3aTeNbCTBA
CBOMX YTBEPKICHWH, 3a1aBaTh MApaMETPhl U KPUTEPUN PEILEHUS,

AQHAJIM3MPOBATh TMOJYYCHHBIE B XOJE€ PCLICHWS 3a1aud  PE3YyJIbTaThl,
KPUTHYECKH OLICHUBATh WX JTOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLEHKY HOBBIM CHTYALMsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT,

OCYILECTBIIATh LEJICHAMPABJICHHBII MOUCK MEPEHOCAa CPEACTB M CIOCOOOB
JEHCTBUS B MPOECCHOHAIBHYIO CPEY;,

YMETh MEPEHOCUTh 3HAHWS B MO3HABATEJIBHYIO W MPAKTHYECKYHO 00nacTv
YKU3HEEATEIIBHOCTH,

YMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX TPEIAMETHBIX 00JIaCTEH;

BBIJIBUTaTh HOBBIE MJICH, MPEUIaraTb OPUTMHAIBHBIE MOAXOABl M PELICHHUS,
CTaBUTh MPOOJIEMBI U 33a49M, TOMYCKAIINE ATbTCPHATHBHBIE PEIUIEHUSI.

3) pabora ¢ undopmanueii:

OPUEHTHPOBATHCS B PA3JIMYHBIX HCTOYHHKAX HHPOPMALMK (TEKCTE Y4eOHOrOo
nocoOusi, HAY4YHO-NOMYJISIPHOM —JIMTEparype, OMOJOTMYECKUX CIIOBApIX U
CIPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax MaHHbBIX, B WHTEpHETE), aHAIM3HPOBATh



WH(OPMALMIO PA3IMYHBIX BUJOB U POPM MPEACTABICHUS, KPUTHUYECKHA OLICHUBATh
€€ TOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCTE;

(opMyUpoBaTh 3a0POChl U MPUMEHATh PA3TUYHBIE METOMAbI MPH MOUCKE W
otOope OMosIornuecKkoi nHMOpMaIi, HEOOXOUMOM ISl BBITOJIHEHUS YYEOHBIX
3ajay;

npuoOpeETaTh ONBIT MCHOJB30BaHUS MH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJIbTYPY AKTUBHOTO MCHOJB30BaHUS PA3IMYHBIX
NOUCKOBBIX CUCTEM;

CaMOCTOSITETLHO ~ BBIOMPATh  ONTUMAIBbHYIO  (OPMY  MPEACTABIICHUS
Ononornueckoil HHGopMalKK (CXeMbl, rpaQuKu, AUArPaMMBbI, TaOJIHLbI, PUCYHKH
U Ipyroe),

WCIOJIb30BaTh HAYYHBIA SI3bIK B KayeCcTBE CpeAcTBA mnpu  padoTe ¢
Ononornueckoii mH(pOpPMaUMEH: TNPUMEHATH XHUMHUYECKHE, (PHU3MYECKHE W
MaTeMaTHYECKAE 3HAKH W CUMBOJIBI, (popMysibl, aOOpeBHATYPY, HOMEHKIATYPY,
UCIOJB30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENCTBA
HarsHOCTH,

BJIQJCTh  HABBIKAMM  PAClO3HABAHWS W 3allUThl  HWH(pOpPMALMH,
WH(OPMaMOHHOH 0€30MaCHOCTH JTUYHOCTH.

OgyageHne YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH AeHCTBUSIMU:

1) oOienue:

OCYILECTBIIATH KOMMYHUKALIMKA BO BCEX c(hepax KU3HU, AKTUBHO yYaCTBOBAThH
B JIMAJIOTE WM JUCKYCCHH MO CYIIECTBY OOCY)KIAaeMOM TeMBI (YMEHHUE 3a/1aBaATh
BOMPOCHI, BBICKA3bIBATh CYXXACHHS OTHOCHUTEIBHO BBINOJHEHHUS MpPEIaracMon
3a/1a4M, YYUTHIBATH UHTEPECHl U COMNIACOBAHHOCTh MO3MIMIA APYTUX YYACTHUKOB
JMAJIora WA JUCKYCCHH ),

pacro3HaBaTh HEBEpOATbHBIE CPEACTBA OOILICHWS, MOHMMAaTh 3HAYCHHE
COLMATBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(PIMKTHBIX CUTYallWH,
YMETh CMATYaTh KOH(PIUKTHI U BECTH MEPETOBOPSI;

BJIQJICTh PA3JIMYHBIMU CHOCOOAMH OOIICHUS W B3aUMOJCHCTBUS, TOHUMAThH
HAMEPEHUS IPYTUX JIFOACH, MPOSBIIATh YBAKUTEIIBHOE OTHOLICHHE K COOECETHUKY
U B KOPPEKTHOU (popMe popMynrpoBaTh CBOU BO3PAKECHUS,

PA3BEPHYTO W JIOTMYHO M3JaraTh CBOK) TOYKY 3PEHHUS C MCHOJb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasi AeSITeIbHOCTD:

NOHAMATh W HCIOJIB30BATh MPEUMYIICCTBA KOMAaHAHOW M WHIMBUIYaIbHON
pabOThI MpU PEUHICHUN OMOJIOTHYECKOM MPOOIEMbI, 00OCHOBBIBATH HEOOXOIUMOCTh
OPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJCHCTBUS NPU PELIIEHUH YUeOHOM 3a1a4W;

BbIOMpATh TEMATWKy W METOJbl COBMECTHBIX ACHCTBHIA C y4€TOM OOHMX
WHTEPECOB M BOBMOXKHOCTEHN KAKIOTO YeHA KOJUICKTHBA,



[PUHUMATh L€  COBMECTHOM  ACATENHOCTH, OPraHu30BbIBATH WU
KOOPAMHHUPOBATH JEUCTBUA 110 €€ MOCTHKEHUIO. COCTaBIATH IUIAH ACHCTBHM,
pacnpeaenaTh pojii ¢ Y4YETOM MHEHHHA YYaCTHHKOB, OOCY>KIaTh PE3YyJbTaThl
COBMECTHO# paboTHl,

OLICHMUBATh KA4e€CTBO CBOEr0 BKJIAJa WM KAKAONO Y4YaCTHHUKA KOMAaHIbI B
Oo0LIMiA pe3yJIbTaT Nno pa3padoTaHHBIM KPUTEPHSIM,

npeuiarartb HOBBIE TIPOEKTHI, OLEHHMBATh HACH C TMO3ULUA HOBU3HHBI,
OPUTMHAJIBHOCTH, NMPAKTHYECKONW 3HAYUMOCTH,

OCYILECTBJIATE TMO3UTUBHOE CTPATErHYECKOE TOBEACHUE B Pa3IUYHBIX
CUTYyalUsIX, MPOSIBIISATE TBOPYECTBO U BOOOPAKEHHUE, OBITh MHULIMATHBHBIM.

OBJ1aiecHHE YHHBEPCAJIBHBIMH PEryJISITHBHBIMH JCHCTBHSIMU:

1) camoopranusanus:

UCIOJb30BaTh OMOJIOTMYECKUE 3HAHWS JUIS BBIABICHUS MPOOJNIEM M HX
PELICHUS B )KU3HCHHBIX U YUCOHBIX CHTYALMSIX;

BbIOMpaTh HA OCHOBE OWOJIOTMYECKMX 3HAHWI LEJNEBBIE W CMBICIOBBIC
VCTAHOBKM B CBOMX AEHCTBHUAX M MOCTYIIKAX MO OTHOLIEHHUIO K JKUBOUM MPUPOIE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYIKAOIINX,

CaMOCTOSITENBHO OCYLIECTBIIATE MMO3HABATENBHYIO JIEATEIIBHOCTD, BBISABIATH
npoOIEMBI, CTaBUTh U (POPMYJIUPOBATh COOCTBEHHBIC 3a7a4d B 00pa30BATEIILHOMN
NEATENTBHOCTH Y )KU3HEHHBIX CUTYaLUAX;

CaMOCTOSITETTBHO ~ COCTAaBJISITH [UIAH PEIIEHUST TPOOJIEMBI C  YUYETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAMOYTCHHIA,

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacIMpsITh paMKX yY4EOHOTO MTPEIMETA HA OCHOBE JIMYHBIX MTPEIMOYTEHUH;

JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATH €ro, Opark OTBETCTBEHHOCTH
3a peLICHHUE;

OLICHUBATb TPUOOPETEHHBIN OTIBIT,

cnoco0CTBOBATh (POPMUPOBAHUIO M TMPOSBICHUID [IMPOKOH JPYyAMLIIMHA B
pa3HBIX OOJACTSAX 3HAHWNA, TMOCTOSHHO TIOBBIIIATH CBOW OOpa3oBaTENbHBIA U
KYJIBTYPHBIA YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTH KOPPEKTUBBI B JEATEIBHOCTH,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LIENIAM;

BIQJICTh HABBIKAMM  [O3HABATENIBHOH  peduekcnn Kak  OCO3HAHWs
COBEPIIAEMBIX JEUCTBAA W MBICIUTENBHBIX MPOLECCOB, HMX PE3YJbTarOB M
OCHOBaHMi, MCMOIB30BaTh NPHEMBI PEQIICKCHM Ml OLEHKHA CHUTYallMH, BBIOOpA
BEPHOIO PELLICHHUS,

VMETHb OLICHUBATH PUCKH W CBOCBPEMEHHO NPUHUMATH PEIICHUS MO MUX
CHIDKEHHIO;



NPUHUMATh MOTHBBI W aQPTyMEHTBl APYIMX NPU AHAM3E PE3YJIbTATOB
NEATENBHOCTH,

3) npuHsiTHEe ce0s U APYTHX:

OPUHUAMATH Ce0sl, TOHUMAs CBOM HEJOCTATKH M TOCTOMHCTBA,

NPUHUMATE MOTHBBI W aQPTyMEHTBl APYIMX NPU AHAM3E PE3YJIbTATOB
NEATENBHOCTH,

NPHU3HABATh CBOE MPABO U MPABO APYTUX HA OLIMOKH;

Pa3BUBATH COCOOHOCTh MOHUMATh MUP C MO3ULHAXA APYTrOTO YETOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[IpeaMeTHBIE PE3yJbTaTBl OCBOCHUS COJEP)KaHUs Y4YeOHOro MpeaMera
«buonorusy Ha yranyONEHHOM YPOBHE OPWUEHTHUPOBAaHBI Ha 00ECIECUEHUE
npopunbHOro  00y4yeHust — oOywaromuxcs  Ouosormd. OHM  BKJIHOYAKOT:
cnenrduueckue 1isi OMOJIOTHHA HAyYHbIE 3HAHUS, YMEHUS U CIOCOOBI ACHCTBHIA 1O
OCBOCHMIO, HHTEPNPETALMHN W MPEOOPA30BAHUIO 3HAHWMA, BUIBI JCATEIBHOCTH IO
MOJTYYCHUIO HOBBIX 3HAHWUW U MX NPUMEHEHUIO B PA3IMYHbBIX YYCOHBIX, 4 TAKKE B
pealIbHBIX KU3HCHHBIX cUTyanusix. [IpeameTHbie pe3ysbTaThl MPEACTaBIICHBI 110
rojam U3y4eHusl.

[IpeameTHBIC pe3ysbTaThl OCBOCHMS y4eOHOro npeameta «buosnorus» B 10
Klacce NOIDKHBI OTPAKATh:

C()OPMUPOBAHHOCTh 3HAHWKA O MECT€ M pOAU OWOJIOTMM B CHUCTEME
€CTECTBEHHBIX HAyK, B ()OPMHPOBAHWU €CTECTBCHHO-HAYYHOW KapTUHBI MUpA, B
NO3HAHMHM  3aKOHOB NOPHUPOABI M PEIICHMHM  NOpoOJEM  PALMOHAIBHOTO
NPUPOIONOIB30BAHMS, O BKJIAJIE POCCUIUCKUX M 3aPyOCIKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH,

BJIAJCHUE CUCTEMOM  OWOJIOTMYECKUX 3HAHWH, KOTOpas  BKIJIKOYACT:
OCHOBOIOJArarIe OWOJIIOTHYECKAE TEPMHUHBI M TOHSATHS (JKW3Hb, KIIETKA,
OpraHmM3M, MeTadO0JIM3M, TOMEOCTa3, CaMOPETYJSLUsl, CaMOBOCIPOU3BEICHHUE,
HACJICICTBEHHOCTh, M3MEHUYMBOCTb, POCT W PAa3BUTHUE), OMOJIOTMYECKHUE TECOPHUHU
(knerounas teopus T. [lIBanna, M. [lIneiinena, P. BupxoBa, XpoMOCOMHast TEOpHs
HacieacTBeHHocTn T. Moprana), yuenus (H. WM. BaBunoBa — o0 ueHTpax
MHOTro00pa3usi M MNPOUCXOKIAEHUS  KYJbTYPHBIX  PAacT€HWil),  3aKOHbI
(emMHOOOpa3Hsl MOTOMKOB NEPBOTO MOKOJEHUS, PACIICIUICHHS, YACTOTHI FaMET,
HE3aBUCUMOTO HacienoBaHus [. MeHzaensda, TOMOJIOTHYECKUX pPAIOB B
HACJIEACTBEHHOMN N3MEHYUBOCTH H. . Basuiiosa), [IPAHLAIIBI
(KOMILJIEMEHTAPHOCTH ),

BJIQJICHAE OCHOBHBIMM METOAAMHM HAyYHOT'O TO3HAHMSI, WCIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX SKUBBIX OOBEKTOB (OMUCAHUE, W3MEPEHUE,
HAOJIIOICHUE, SKCIICPUMEHT);,



YMEHHUE BBIJCIATH CYIIECTBEHHBIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKApUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCJE
Oaktepuii, rpuOOB, paCTeHUH, S KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHoB PACTEHW, J>KMBOTHBIX, YEJIOBEKA, MPOLECCOB >KU3HEACATEIILHOCTH,
IPOTEKAIOIIMX B OPraHM3Max PacTCHUM, KMBOTHBIX M YEJIOBEKa, OMOJIOTMYECKUX
IPOLECCOB. OOMEHA BEIIECTB (META0OIM3M), MPEBPALLEHUS SHEPTAU, OPOKEHUS,
aBTOTPO(HOr0 U reTepoTpoHOrO0 THIOB MUTAHUS, (POTOCUHTE3a U XEMOCUHTE3A,
MHUTO3a, M€i03a, raMeTorene3a, sMOPUOreHe3a, NoCTIMOPUOHAILHOTO Pa3BUTHS,
Pa3MHOXKEHUS,  WHAMBUAYAJILHOTO  Pa3BUTUsl  OpraHuM3Ma  (OHTOrEHe3a),
B3aUMOJICHCTBHSI TEHOB, TETEPO3KCA, UCKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTAHABJIMBATH B3aMMOCBS3M MEXKAY OPraHOMIAMM KJIETKM M MX
(GYHKUMSAMHU, CTPOCHUEM KIJIETOK pa3HbIX TKaHEH M MX (QYHKUUAMHU, MEKIY
OpraHaMM ¥ CHCTEMaMHM OPraHOB y PACTCHUM, >KMBOTHBIX M 4YEJIOBEKA M HX
(GYHKUMSAMHU, MEXKIY CHCTEMaMHM OPraHoB M WX (YHKUUSIMH, MEKIY 3Tanamu
0OMEHa BEIIECTB, dTaNaMu KJIETOYHOTO IIMKJIA U KU3HEHHBIX [[UKJIOB OPraHu3MOB,
ATanamMu 3MOPUOHAILHOTO PA3BHUTHS, TCHOTHIIOM H (PEHOTHIIOM, (PEHOTHUIIOM M
(dakTopamu cpeibl OOMTaHuS,

YMEHHUE BBISBJIATh OTIIMYUTEIbHBIE MPU3HAKKU KUBBIX CHCTEM, B TOM YKCIIE
pacTeHuid, 5)KUBOTHBIX U YETOBEKA;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OUOJOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUIsl JI0KA3aTelIbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CHCTEMATUUECKUX TPYII;

yYMEHHUE peuiarb OMOJIOTMUECKUE 3a1a4UM, BBISBIISITh MPUUUHHO-CIIEACTBEHHBIE
CBSI3U MEXKIY UCCIEAYEMbIMU OMOJIOTUYECKUMU MIPOLIECCAMU U SIBJICHUSIMHU, JA€aTh
BBIBO/Ibl M TPOTHO3bI HA OCHOBAHWU MOJIyYEHHBIX PE3YJIbTATOB,;

YMEHHE BBIMOIHATE JIAOOPATOPHBIE M MPAKTHYECKHE PadOThI, COONIOAATH
npaBusia npu padoTe ¢ yueOHbIM 1 1a00paTOPHBIM 000PYT0BAHUEM,

YMEHHUE BBIJIBUTaTh THUMOTE3bl, MPOBEPATH UX OSKCIECPUMEHTAIbHBIMU
cpeacTBaMu, (GOPMYJIUPYS UENb HWCCICIOBAHUS, AHATM3UPOBATh MOJYUYECHHBIE
pe3yNbTaThl U A€7aTh BBIBObI;

YMEHUE Y4YacCTBOBATh B y4E€OHO-UCCIECNOBATEILCKON padoTe Mo OMOJIOTHH,
AKOJIOTUM M MEIUIIMHE, MPOBOAMMON Ha 0a3e HIKOJbHBIX HAYYHBIX OOLIECTB, U
nyOIMYHO  TPEACTaBSATH  MOJYYEHHBIE  PE3yJbTaThl HAa  YUYEHHUYECKUX
KOH(pEPEHIHUSX;

YMEHHUE OIICHUBATh STHUYECKUE ACHEKThl COBPEMEHHBIX HCCIECAOBAHUM B
obmactm  OwoNOTMHM W MEAWIMHBI  (KIIOHMPOBAHHWE,  MCKYCCTBEHHOE
OIUIOAOTBOPEHHE, HAMPABIEHHOEC M3MEHEHHWE N€HOMA M CO3/IaHUE TPAHCTEHHBIX
OpPraHu3MOB);



YMEHHE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayumieil mpodeccuoHanbHON
JEATENBHOCTA B 00NacTH OWOJIOTMH, MEAUIMHBI, OMOTEXHOJOTUM, BETCPUHAPHH,
CEJIbCKOr0 XO34HCTBA, MUIIEBON MPOMBILIIIEHHOCTH, YIAyOJIsITh MO3HABATEIIBHBIN
WHTEPEC, HAMPABJICHHBII HA OCO3HAHHBIA BBHIOOP COOTBETCTBYIOLICH podeccuu u
OPOAODKEHUE  OMOJIOTMYECKOTO  00pa3oBaHUsl B OPraHM3alMsaX CPEIHETO
NPO(ECCUOHATIEHOTO U BBICIIET0 0OPa30BaHUSI.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS y4eOHOro npeamera «buonorus» B 11
Kiacce NOJDKHBI OTPAXKATH:

c()OPMUPOBAHHOCTh 3HAHWWA O MECTE€ M PO OHOJOTMH B CHCTEME
€CTECTBCHHBIX HayK, B (POPMHpPOBAHMH COBPEMECHHOH €CTECTBEHHO-HAYUYHOMH
KapTUHBl MHpA, B MO3HAHWM 3aKOHOB NPHUPOJbI W PEIICHUM SKOJIOTHYECKHX
npoOJieM 4YEJNOBEYECTBA, A TAKXKE B PEIICHAM BONPOCOB PALMOHAIBHOIO
OPUPOIONOIB30BAHUS, U B (POPMHPOBAHWH LIECHHOCTHOTO OTHOINEHUS K MPUPOJAE,
OOLIECTBY, YENOBEKY, O BKIIAJEC POCCHUICKUX M 3apyOCHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHH,

YMECHHE BJIAQACTh CHUCTEMONH OHMOJOIMYECKMX 3HAHWWA, KOTOpas BKIOYACT
ONPEACTIEHUS] W TOHMMAHWE CYUIHOCTM OCHOBOIOJIATAIOMIMX OHOJOTMYECKUAX
TEPMHHOB M MOHATUH (BHI, 3KOcHCTEMa, Omocdepa), OMOTOTMYECKUE TEOPHUU
(3BONMrOLMOHHAs Teopust Y. JlapBuHA, CHHTETHYECKAs TEOPHS SBOJIFOLNH ), YUEHUS
(A. H. CeBepiioBa — 0 nyTsx W HanpasjieHHusX 3Boitonuu, B.M. BepHaackoro — o
ounocdepe), 3akoHbl (reHeTrdeckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoapliieBoro cxonactea K. M. bspa), mpaBuna (muaumyma HO. JInOuxa,
AKOJIOTMYECKON MHUpamMuabl SHEPIUU), TMNOTe3bl (runore3a «mupa PHK» V.
['unGepra);

YMEHHE  BJQJCTh  OCHOBHBIMM  METOAAMHM  HAYYHOIO  MO3HAHMS,
UCIOJB3YEMBIMA B OMOJIOTUYECKUX UCCIIETOBAHUSX KUBBIX OOBEKTOB U SKOCUCTEM
(onucaHue, U3MepeHue, HaOMIOJACHHUE, DKCIIEPUMEHT), CIOCOOAMU BBISIBJICHUS W
OLICHKH aHTPOIMOTEHHBIX U3MEHEHUH B PUPO/IE,

YMECHHE BBIJICIATh CYLICCTBCHHBIE MMPU3HAKW. BHUJAOB, OMOrEOLEHO30B,
JKOCUCTEM M OMOC(EpPBI, CTaOWIM3UPYIOLICTO, ABUKYIIETO W Pa3pbIBAOIIETO
€CTECTBEHHOTO otOopa, AJIJIONIATPUYECKOTO " CUMMATPUUYECKOTO
BUI000pa30BaHusl, BIMSHUS JBWXKYIIUX CHJI BOJIFOLAN HA TEHO(OH MOMYJISALAH,
NPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpelie OOUTaHUSl, YEPENOBAHUS HATPABICHUI
3BOJIFOLIAA, KPYTOBOPOTA BEUIECTB M MOTOKA SHEPIrUM B 3KOCUCTEMAX;

YMCHHE YCTAaHABIIMBATh B3aUMOCBS3W MEXKAY NPOLECCAMH  SBOJIOLMH,
JABWOKYLIMMHM CHUJIAMH AHTPOIOT€HE3a, KOMIOHEHTAMHM PA3IUYHbIX JKOCHCTEM M
NPUCIIOCOOJICHASIMA K HUIM OPraHU3MOB,

YMECHHE  BBISIBIATH  OTJIMYMTENIbHBIE  MPU3HAKH  JKMBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K Cpelie oOMTaHHs, aOMOTHYECKUX M OMOTUYECKHX



KOMIIOHEHTOB  DKOCHUCTEM, B3aMMOCBS3€ii  OpPraHu3MoB B  COOONIECTBAX,
AHTPONOTC€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEW MECTHOCTH,

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OUOJOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUIsSl J0KA3aTelIbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CHCTEMATUUECKUX TPYTI, B3aUMOCBS3H OPraHU3MOB M CPeAbl OOMTaHUS, €MHCTBA
YeJIOBEUECKMX pac, HEOOXOAMMOCTH COXPAHEHUS MHOrooOpasusi BUIOB U
AKOCHUCTEM KaK YCJIOBHUS COCYLIECTBOBAHUS MPUPOJIbI U UEJIOBEUYECTRA;

yYMEHHUE peuiarb OMOJIOTMUECKUE 3a1a4UH, BBISBIISITh MPUUUHHO-CIIEACTBEHHBIE
CBSI3U MEXKIY UCCIEAYEMbIMU OMOJIOTUUYECKAMHU MPOLIECCAMU U SBJICHUSMHU, JIENATh
BBIBO/Ibl M TPOTHO3bI HA OCHOBAHWY MOJIYYEHHBIX PE3YJIbTATOB,;

YMEHHE BBIMOIHATH JIAOOPATOPHBIE M MPAKTHUYECKHE PabOThl, COONIOAATh
npaBusia npu padoTe ¢ yueOHBbIM 1 1a00PaTOPHBIM 000PYI0BAHUEM,

YMEHUE BBIJBUTaTh THUMOTE3bl, MPOBEPATH HUX OSKCIEPUMEHTAILHBIMU
cpeacTBaMu, (GOPMYJIUPYS UENb HCCICNOBAHUS, AHATM3UPOBATH MOJYUYEHHBIE
pe3y/bTaThl U A€1aTh BBIBObI;

YMEHUE Y4YacCTBOBAaTh B y4€OHO-UCCIIECNOBATEILCKOH padoTe Mo OMOJIOTHH,
AKOJIOTUM W MEIUIIMHE, MPOBOAMMON Ha 0a3e HIKOJbHBIX HAYUYHBIX OOLIECTB, U
nyOIMYHO ~ TPEACTaBIATH  MOJIyUYEHHBIE  PE3yJIbTaThl  HA  YYCHHUUYECKHX
KOH(pEPEHIHUSX;

YMEHHUE OIICHUBAThH TMIIOTE3bl U TEOPUH O MPOUCXOXKACHUM KU3HU, YETIOBEKA
U YEJIOBEUECKUX pac, O MPUYMHAX, MOCJIEACTBUIX U CIOCO0aX MpeAOTBpaLICHUS
rJ1I00aJIbHBIX U3MEHEHUI B Onocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayuwieil mpodeccuoHambHOM
JESITENBHOCTHA B 00J1aCTU OMOJIOTHHU, SKOJIOTHH, TPUPOIONONB30BAHMS, MEUIIUHBL,
OMOTEXHOJIOTUU, TICUXOJIOTUU, BETEPUHAPUM, CEIBCKOTO XO35HCTBA, MHILEBOM
NPOMBIIIJIEHHOCTH, YIIyOJSTh TO3HABATENbHBIM HMHTEpPEC, HAMpPaBJICHHBIA Ha
OCO3HAHHBIH  BBIOOP  COOTBETCTBYIOLIEH  Tpodeccud M MPOJOKEHHUE
OMOIOrMYeCKOro 00pa30BaHusl B OpPraHU3alMiIX CPeIHEro MpodecCuoHaIbHOIO U
BBICIIETO 00Opa30BaHUsI.



TEMATHYECKOE INNTAHUPOBAHUE

10 KJTACC
KoanuyectBo yacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3aesioB H TeM (uudposbie)
Ne n/m Konrpoabubie | IIpakTnueckue
NPOrpamMmslI Bcero o0pa3oBaTejbHbIE
padoTbI padoTbI pecypent
1 buonorus kak Hayka 1
2 JKuBble CUCTEMBI U X U3YUYECHUE
3 buonorus kneTku 0.5
4 XHUMHUI€eCKasi OpraHu3aLys KJIeTKU 10
5 Ctpoenne u PyHKLIUH KIETKH 2
6 OOMeH BelecTB U MPEBpALCHIE YHEPTUH B 9 |
KJIETKE
. Hacnencreennas nagopmanus u 9 0.5
peanu3anus €€ B KIETKE '
JKu3HEHHBIN UUKI KJIETKU 6 1
9 Crpoenne u pyHKIUN OPraHU3MOB 17 L5
10 PasMHOXeHUe U pa3BUTHE OPTaHU3MOB 8 L5
1 I'eHeTuka — Hayka O HaClE€ACTBEHHOCTH U ) 0.5
M3MEHYMBOCTH OPTraHU3MOB
12 3aKOHOMEPHOCTH HACleACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenexuusi OpraHu3MOB 4 1
16 buoTexHoNOrHA U CHHTETHYECKasi OMOJIOTHsI 4
17 PesepsBHOE Bpemsi 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KVIACC

KoanuyectBo yacos DJIeKTPOHHbBIE
No ni/m HanmeHoBaHMe pa3fe/ioB H TeM Kosrposmoie | Tpaxruseckue (uudposbie)
NPOrpamMMmblI Bcero o0pa3oBaTejibHbIE
padoTbI padoTbI pecypent
| 3apoXKaeHUE U Pa3BUTHE HBOFOLIUOHHBIX 4
MPeICTaBJICHUN B OMOJIOTHI
2 MHuKpPO3BOIIOLINS U €€ PE3YIIbTaThI 14 2
Maxkpo3BOSIOLMSA U €€ Pe3yIbTaThl 6
4 [IpoucxokaeHne U pa3BUTHE KU3HU HA 15 L5
3emiie '
5 IIpoucxoxxaeHue 4en0BeKa — AaHTPOIIOTEHE3 10 1
DKOJIOTUsl — HayKa O B3aHMOOTHOILIEHHUSX
6 OpraHu3MOB U HAJOPraHU3MEHHBIX CUCTEM 3 0.5
C OKpY KaroIeu cpenoi
7 Opranusmsl 1 cpena oOuTaHus L5
DKOoJIOrusl BUAOB U MOMYJISILIUH 0.5
9 Jkojorus coodiIecTB. IKOJIOTHIECKHE 19 0.5
CUCTEMBbI
10 buocdepa — rmobanpHas 3kocHCTEMA
11 YenoBek U OKpysKaroLas cpena
12 Pe3epBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5







HOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Neo
n/n

Tema ypoka

Koaun4yecTBo 4acos

KonTpoabHbie
Bceero P
padoThI

IIpakTHYeckHne
padoThI

Mara
H3Y4YeHHsA

DJIeKTPOHHbBIE
ungposbie
o0pa3oBaTejibHbIE

pecypchl

Buomorns xak koMrIuiekcHast HayKa U Kak
94aCTh COBPEMEHHOIO O0IIeCTBa

JKuBble cUCTEMBI U X CBOUCTBA

YpoBHEBass OpraHu3anys JKUBbIX CUCTEM

Hcropust OTKpBITUS U U3YUEHUSI KIETKH.
Knerounas teopus

MeTtoasl MOJIEKYJISPHON U KJIETOYHOU
ouosorun. [IpakTudeckas pabora
«H3y4yeHne MeToI0B KJIETOYHOH OHOIOrHH
(xpomatorpadusi, snexTpodopes,
nuddepeHnuanbHoe HeHTPpUyrupoBaHue,

[LP)»

0.5

XUMHYECKUN COCTAB KJIETKU

MI/IHepaJ'IbeIe B€IICCTBA KJICTKH, UX
Ouonoruveckas poJsib

Opranndeckne BEIeCTBa KJIETKU — OeNKH.

JlaboparopHast padbota «OOHapykeHue
OEJTKOB ¢ TIOMOIIBIO Ka4€CTBEHHBIX
peaxkuuin

0.5

CroiictBa, knaccuukanyst U GyHKIUU
OenKoB




OpFaHI/I‘{eCKPIe B€IICCTBA KJIETKHU —

10
yTJIEBObI

1 Opranuueckue BeLeCTBa KIETKH —

R07001010
Hyxnennossie kucnorel. JJHK n PHK.

12 Jlaboparophas pabora «Mccnenosanne
HYKJIEHHOBBIX KHUCJIOT, BBIJIEJIEHHBIX U3 03
KJIETOK Pa3JMYHbIX OPraHU3MOB»

13 Crpoenne u pynkuun ATD. Jlpyrue
Hykieosuarpudocharer (HTD)

14 Cexsennposanue JIHK. Meronst
I€HOMUKH, TPAHCKPUIITOMHUKH, TPOTEOMUKH

15 Metoas! CTPyKTypHOH OHONOTHH

16 Tune! knerok. [Ipokapuornueckas kietka
CrtpoeHue 3ykapuoTHYECKOH KIETKH.

17 [Ipaxtrueckas padora «M3y4ueHne cBOHCTB 0.5
KJIETOUYHOH MeMOpaHbD)

18 IToBepxHOCTHBIN anmapar KJIETKH
OnHoMeMOpaHHBIE OPraHOUABI KIETKH.

19 [Ipakrrueckas padora «U3yueHne
JBUKEHMSI LIUTOIIIA3MbI B PACTUTENBbHBIX 05
KJIETKaX»

ITonyaBTOHOMHBIE OpraHOUBI KJIETKHU:

20 MHUTOXOHIpHH, Tiactuzbl. Jlaboparopras 0.5
pabota «HccnenoBaHue Mma3Moinsa u '
JeT1a3MONIN3a B PACTUTENBHBIX KIETKaX»

21 HememOpaHnHbIE OPraHOHUIBI KIETKH

22 Crpoenne u pyHKUUH sipa




23

CpaBHI/ITeHbHaﬂ XapaKTECPUCTUKA KIIETOK
sykapuot. Jlaboparopuas padora
«H3y4yenune cTpoeHus KJIETOK Pa3INYHbIX
OPTaHHU3MOB)

0.5

24

AcCCUMWITSIINS U JUCCUMUJISILIUST — JIBE
cTopoHsl Metabonmmn3ma. Turnbl oOMeHa
Bemiects. JlabopaTopHasi pabora
«3yueHne KaTaIuTUHIECKON aKTUBHOCTH
¢bepMeHTOB (Ha MpUMepe aMHIIa3bl WIH
KaTasa3bl)»

25

DepMEHTATUBHBIN XapaKTep peakLui
KJeTouHoro metaboausma. Jlaboparopras
padora «M3yueHne GepMEHTATHBHOTO
paclienaeHus NepoOKCHIa BOAOPOAA B
PACTHUTENIbHBIX U JKUBOTHBIX KJIETKAX»

0.5

26

benku-akTHBaTOpHI U OEIKU-UHTHOUTOPBI

27

ABTOTpOGHBIN THIT 0OOMEHA BEIIECTB

28

dorocunres

29

Xemocunres. JlabopaTopHas padora
«CpaBHeHHe npoLeccoB POToCHHTE3a U
XEMOCHHTE3a»

0.5

30

AHasrpobHbIe opraHu3Mbl. Bunbl OposkeHus.
JlaboparopHas pabora «CpaBHeHHE
MIPOLIECCOB OPOXKEHUSI W JbIXaAHUS

31

AdpOoOHBIE OPraHU3MbI. ITAITbI
SHEPreTHYecKoro ooMeHa

32

DHeprust MeMOPaHHOTO TPATUEeHTA
npotoHoB. Cuntes AT®: padora




npoToHHON AT®-cunHTa3BI

33 Peakunn MaTpu4HOro CUHTE3a
34 Tpanckpunuus — Matpuunelii cuares PHK
35 TpancnAnus u e€ sransl
36 Konuposanue amunokucinor. Ponb
pubocom B GnocuHTE3€E Oenka
37 Opranuszanys reHoMa y IpoKapuoT U
3YKapuoT
38 MonexynsipHble MEXaHU3MBbI SKCIIPECCUU
T€HOB Y 3YKapHuoT
Bupycer — HekseTouHble POPMBI JKU3HU U
39 oOnuratHeie napa3uTel. [IpakTudeckas 0.5
padora «Co3gaHne MOAENH BUPYyCay
40 BupycHrie 3a001eBaHus YeIoBeKa,
JKUBOTHBIX, PACTCHUN
41 HanorexHonoruu B OMOJIOrUY U MEIULIMHE
42 JKu3HEHHBIN LUK KJIETKU
43 Martpuunsrii cunres JTHK
Xpomocomsl. Jlaboparopras padota
44 «H3yyenne xpoMOCOM Ha FOTOBBIX 0.5
MHUKpOTIpenapaTax»
45 JleneHue KI€TKM — MUTO3
Tunel knerok. KapuokuHes U HUTOKUHES.
46 Jlaboparophas pabota «Habmonenue 0.5
MHUTO3a B KJIETKaX KOHYMKA KOPELIKA JIyKa
(Ha TOTOBBIX MHUKPOIIpETapaTax)»
47 Perynsuus ;KU3HEHHOIO LIUKJIA KJIETOK




48 OpraHusm Kak eJUHOE Liejoe

49 Txanu pacrenuii. JJaboparopuas padora 0.5
«H3y4yenune TkaHel pacTeHUN» '
TKaHM )KUBOTHBIX U YEJIOBEKA.

50 JlaboparopHas pabora «M3yueHne TkaHel 0.5
JKUBOTHBIX»
Opranbl. Cucremsl opranos. JlabopaTopHast

51 padora «/3yueHue opraHoB LIBETKOBOTO 0.5
pacTeHus»

52 Ornopa Tena opraHu3MoB

53 JIBU>KEHUE OpPraHU3MOB

54 IIutanue opranu3MoB

55 IIutanue NO3BOHOYHBIX KUBOTHBIX.
IInmesapurenpHas CUCTEMA YEIOBEKA

56 JIpIXxaHue OpraHu3MOB

57 JlpIxaHue MO3BOHOUYHBIX )KMBOTHBIX U
YeJI0BeKa

58 TpancnopT BeLIECTB y OPraHU3MOB

59 KposeHnocHas cucrema NO3BOHOYHBIX
JKUBOTHBIX U YeJIOBEKa

60 Brinenenue y opraHusMoB

61 3ammuTa y OpraHu3MoOB

62 HmmyHHas cuctema denoBeka

63 PasnpaxumocTs U peryisius y
OpraHU3MOB

64 I'yMopanbpHas peryssinus U SHAOKPUHHAS

CHUCTEMA KMBOTHBIX M YEJIOBCKA




65

@opMBbI pa3sMHOKEHUS] OPTAHU3MOB

66

ITonosoe pa3mMHOXKEHUE

67

Metiios

68

I'amerorenes. OOpa3oBaHHe U pa3BUTHE
MOJIOBBIX KJIeTOK. JlabopaTtopHas pabora
«I/IsyquI/Ie CTPOCHUA IMOJIOBBIX KJIICTOK Ha
rOTOBBIX MHUKpOITpenaparax»

0.5

69

HWnnusBuayanbHOE pa3BUTHE OPTAHU3MOB —
OHTOT'€HE3

70

3akaaKa OpraHOB U TKaHEH 13
3apOAbIICBBIX JINCTKOB

71

Poctu Pa3BUTHUE KUBOTHBIX.
JlaboparopHast pabota «BrIsiBieHUe
NPU3HAKOB CXOJCTBA 3aPOIbIIIEi
IIO3BOHOYHBIX XKUBOTHBIX»

0.5

72

PasMHOXeHHE U pa3BUTHE PACTCHUI.
JlaboparopHas pabora «CTpoeHue OpraHoB
Pa3MHOXKEHUS BBICIIUX PACTEHUI»

0.5

73

HCTOpI/Iﬂ CTAHOBJICHUA U PA3BUTUA
FCHETHUKU KaK HAYyKN

74

(OCHOBHBIE TTIOHSTHUSA U CUMBOJIbI TEHETHKHU.
JlaboparopHas padota «JIpo3oduna kak
O6’beKT TCHETHUYCCKUX PICCJ'IeI[OBaHPIfI»

0.5

75

3aKOHOMEPHOCTU HACIEAOBAHUS
npu3HakoB. MOHOTHOpHUIHOE
ckpemmsanue. [IpakTrueckas padbora
"M3yueHne pe3ynbTaTOB MOHOTHOPUIHOTO
CKpeLINBaHus y Apo30dus"

0.5




[{utonoruueckrue OCHOBBI MOHOTHOPHUIHOTO

76 1
CKpeIUBaHUsI
77 AHamsupyrouiee ckpemnBanue. Hermonxoe |
JOMHMHHPOBaHUE
JuruOpuaHoe CKpelBaHue.
73 [Ipakrrueckas padora «U3yueHne | 0.5
pPe3yJIbTaTOB TUTHOPUIHOTO CKPEIIUBAHUS '
y Ipo30QHIIBD
79 LuTonoruueckue OCHOBBI AUTHOPUITHOTO !
CKpeIUBaHUs
80 CuernneHHoe HacleA0BaHNUE TPU3HAKOB 1
81 XpOMOCOMHas1 TEOPUs HACIEICTBEHHOCTH 1
82 I'eneTuka nomna 1
83 I'eHoTHn Kak LeNOCTHAS CUCTEMA 1
84 I'eHeTnyeckuii KOHTPONIb PA3BUTHUSA |
pacTeHuH, >KMBOTHBIX U YEJIOBEKa
85 H3menunBoCTh NpU3HAKOB. Buabl |
HN3MEHYMBOCTH
86 MonudukauoHHass U3MEHYHBOCTh 1
BapuanmoHHslii psiA 1 BapUaLlMOHHAS
kpuBas. JlaGoparopHas padora
87 «HccnenoBanue 3aKkOHOMEPHOCTEN | 05
MOIU(PHUKAITMOHHON H3MEHYHBOCTH. '
ITocTpoenne BapualMOHHOTO psifa U
BAPUALIMOHHON KPUBOI»
28 I'enoTHnM4eckas NU3MEHYUBOCTD. |
KomOnHaTuBHast ©3MEHYUBOCTH
89 MyTauroHHasi U3MEHUYUBOCTD. 1 0.5




IIpaktrueckas padbora «MyTtanuu y
po30¢ bl (Ha TOTOBBIX
MHKpOTpenapaTax )»

90

3aKOHOMEPHOCTH MYTALHOHHOTO MPOLIECCa.
OnureHeTHKa 1 SIIUTeHOMHUKA

91

I'enetnka uenoseka. [Ipakruueckas padbora
«CocTaBrieHre U aHAITN3 POIOCIOBHOIN»

0.5

92

MeToabl MEAUITMHCKON TeHETHUKHN

93

3HaLIeHI/Ie MeI[I/II_IPIHCKOfI T€HETHUKHU B
HpeI[OTBpaH.[eHI/II/I " JICUYCHHUHU I'€HETHUYECCKUX
3a00eBaHAN YeNOBeKa

94

(OCHOBHBIE TTOHSITHS CCJICKLIUU.
JlaboparopHas padora «3yueHue copToB
KyJBTYPHBIX PACTCHUH U MOPOJ JOMALIHHUX
JKUBOTHBIX»

0.5

95

Metoab! CeneKIMOHHON paboThl.
JlaboparopHasi padora «3yueHne MeTon0B
CEJIeKLIUH PACTEHUI»

0.5

96

JIOCTHKEHHSI CeNIeKLIUU PACTEHHUH U
KUBOTHBIX. [IpakTdeckas pabora
«IIpuBuBKa pacTeHUIT»

97

CoxpaHeHue, U3y4eHHUe U UCTIOJIb30BaHUE
reHEeTHYECKUX PECYPCOB

98

buoTexHoNOrHs KaKk HayKa U OTPacib
npousBoxcTsa. [Ipaxrudeckas padora
«U3y4yeHne oObeKTOB OMOTEXHOIOTUI

0.5

99

OCHOBHbBIE HANPABIIEHHUSI CHHTETUYECKOMH
onojoruu




100 XpOMOCOMHas1 U T€HHAasl UHXKEHEPUs

101 MenuuuHckue OUOTEXHONIOTHA

102 PesepsHbiii ypok. IlosTOpeHue,

0000I111eHHE, CUCTEMATH3ALIMS 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102

13.5




11 KVIACC

No

n/n

Tema ypoxka

KoanuecTBO 4acos

KonTpoabHbie
Bcero P
padoThI

IIpakTHYeckne
padoThI

Mara
H3Y4YeHHsA

DJIeKTPOHHbBIE
ungposeie
o0pa3oBaTejibHbIE

pecypchl

OsomounoHHas Teopus Y. JlapeuHa

JIBroKyLHM€e CUIIbI 3BOJIIOLMU BUAOB 1o Y.
Japsuny

bopr0Oa 3a cymecTBoBaHNE, €CTECTBEHHbIH
U ICKYCCTBEHHBINH OTOOD

@OopMUPOBAHUE CUHTETUYECKON TEOPUH
3BOJIOLIUA

DTanbl 3BOJIOLUOHHOTO IIpoLecca;
MUKPO3BOJIIOLHUSA U MaKPOIBOJFOLIUS

HOHy.]'[HLII/Iﬂ — SJIEMCHTAapHas €AUHUIA
JBOJIFOLIMHU

3aKkoH reHeTHYeCKOro paBHOBeCHs JK.
Xapnu, B. BaiinGepra. JlabopaTopHas
pabora «BpIsBI€HHE H3MEHYHBOCTH Yy
ocobeit omHOTO BUAa»

0.5

DnemMeHTapHbIe (PaKTOPHI IBOJIIOLHN

D¢ dexr ocroBarens. dpdext
6YTbIJ'IOLIHOFO rOpJIbIIIKa

10

Murpauuu. M3om1sauun nonyasuui:
reorpaguyeckas, OMOIOruIecKas

11

EctecTBeHHBII 0TOOP — HaNpaBJISIOLTHIA
(haKkTOp SBOIOIUH




12

ITonosotii oTOOp

13

[IprcnocobneHHOCTh OPraHU3MOB KakK
Pe3yJIbTaT MUKPOIBOJFOLIUH.
Jlaboparophas padora «3yuenue
apoMop(}030B U HIUOANANITALIUH Y
PacTEeHUH U KUBOTHBIX)

0.5

14

ITpumepr! npUCIOCOOIEHNH Y OPraHU3MOB:

mMoponoruueckue, GU3NOIOTHIECKHUE,
OMOXHMMHYECKHE, MOBEIEHUECKHE.
Jlaboparopnas padora «IIpucnocoOnenust
OpTraHu3MOB U UX OTHOCHUTECJIbHAA
1e1eCO00Pa3HOCTDbY

0.5

15

Bun, ero kxputepuu U CTPyKTypa.
Jlaboparophnast pabora « CpaBHEHHE BUIOB
110 MOP(OJIOTHUECKOMY KPUTEPHIO»

0.5

16

Crtpykrypa BUIa

17

BunooOpa3oBanue kak pe3yjbTaT
MUKPOIBOJIFOIHH

18

Cps13b MHUKPO3BOJJIOLIUA U STTMACMHUOJIOTUA

19

Makposogtonus. [laneonTonoruueckue
MECTOAbI UBYUCHUSA 3BOJIFOITUN

20

Buoreorpaduueckue METOIbI U3YIEHUS
3BOJIOLIUA

21

OMOpHONIOTHYECKHE B CPABHUTEIBHO-
MOP(HONOTHUYECKUE METOIbI U3YYCHHSI
HBOJIFOLIH

22

MonexyIsapHO-reHETHUECKHE,
OMOXMMHUYECKHE 1 MATEMATHIECKHE




MECTOAbI U3YUCHUS 3BOJIFOITUN

23 OO01mue 3aKOHOMEPHOCTH 3BOJTFOITHH
Y AnanTtusHas paauanus. HepaBHomepHOCTB
TEMIIOB 3BOJIFOLIUU
25 Hayusnble runotes3sl MpoOUCXOXKACHUS
JKU3HU Ha 3emJie
26 JloHayuHbIe PEACTABIEHUS O 3aPOKIEHUN
KU3HU
7 OcHOBHbIE 3TaIlbl HEOPraHUYEeCKON
SBOJIOLUU
28 I'unoress! 3apoKaeHUs KU3HA
Hcropus 3emiu 1 METOABI €€ U3YUEHUS.
29 Jlaboparophas padora «M3yuenue u
OMMCaHNUE NCKOMAEeMbIX OCTaTKOB JIPEBHUX 0.5
OpPraHU3MOB»
30 HauanpHble 5Tansl OpraHn4ecKon
3BOJIOLUU
31 DBOJIIOLUS 3YKapUOT
OcHOBHBIE 3TaIlbl 3BOJTIOLUN
37 pacturenpHoro mupa. Ilpaktudeckas
pabora «M3ydenne ocobeHHOCTEH 0.5
CTPOEHHS paCTEHUI pa3HbIX OTIEIOBY»
3 OcHOBHBIE 3TaIlbl 3BOTIOLUH )KHBOTHOTO
MHpa
OBosonus KUBOTHBIX. [IpakTuueckas
34 padora «M3yueHnne ocobeHHOCTEH 0.5
CTPOEHUSI MO3BOHOUHBIX KHUBOTHBIX»
35 PazBurue xxu3Hu Ha 3emuie 1o 3pam 1




nepuoaam

MaccoBrbie BBIMUPAHHUA — SKOJIOTMYCCKUE

36 KPHU3UCHI MPOLIOTro

37 CoBpeMeHHbIH 5KOJOTHYeCKU KPU3HUC, €ro
0COOEHHOCTH

13 CoBpemeHHasl cucTeMa OPraHu4ecKoro
MHpa

39 OcHOBHbIE CHICTEMaTHYeCKHE TPYIIIIBI
OpPraHU3MOB

40 AHTpOIONOruss — Hayka O 4eJloBeKe

A1 PasButue npencrasneHuii o
IIPOUCXOXKJIEHUH YeJIOBEKa
MecTo 4yenoBeka B CUCTEME
opranundeckoro mupa. JlaboparopHas

42 padora «M3yueHnne ocobeHHOCTEH 0.5
CTPOEHHUSI CKeJleTa YeJIOBEeKa, CBSI3aHHBIX C
NPSIMOXOXKIEHUEM»

43 JIBMoKyLIME CUJIbI aHTPOIIOTEHEe3a

44 CooTHoturerne OUOIOTHYECKUX U
COLIMANIbHBIX (PAKTOPOB B AHTPOIIOTEHE3E

45 OCHOBHBIE CTaIMH AHTPOTIOTEHE3a

46 [TaneoreneTnka u NajeoOreHOMHUKA

47 DBOIOLUSI COBPEMEHHOTO YEJIOBEKA
Yenoseueckue pacel. [IpakTuyeckas

48 padora «3yueHune 3KOIOrHIeCKHX 0.5
afanTaluil 4eaoBeKay

49 MesxaucuuninHapHble METOIbI

AHTPOIOJIOTUH




50 3apok[ieHue U pa3BUTHE 3KOJIOTUN 1
Merons! sxonoruu. Jlaboparopuas padora

51 «H3yyenne MeTon0oB H3KOJOTHYECKHUX 1 0.5
UCCJIEIOBAHUIT

5 3HaueHne SKOJIOrMYeCKUX SHAHUMI ISt |
YeJI0BEKa

53 Dxonoruyeckue GakTopsl 1
Abuornueckue paxkropbl. CBeT Kak

54 skonorudeckuii pakrop. Jlaboparopras ! 0.5
padora «BpIsiBIeHHE TPUCTIOCOOIEHHI '
OPTaHHU3MOB K BIIUSTHUIO CBETa»
Abuotnyeckue pakropnl. Temneparypa
KaK SKOJIOTHYECKH (hakTop.

55 Jlaboparopnas pabota «BrisiBnenne 1 0.5
pUCNOCOOICHNH OPraHU3MOB K BIIHSTHHIO
TEMIIEPaTyPb»
Abuornueckue paxkTopbl. BiraxkHOCTD Kak

56 skojnorudeckuii pakrop. Jlaboparopras ! 0.5
pabora «AHaTOMUYeCKHE OCOOCHHOCTH '
pacTeHH U3 Pa3sHBIX MECT OOUTAHUS)

57 Cpenbl oOuTaHUsT OPraHU3MOB 1

58 buonornueckue puTMsl 1

59 ’KvzHeHHbIE POPMBI OPraHU3MOB 1

60 buornueckue paxropsl 1
3HaueHne OMOTHYECKIX B3aUMOAEHCTBUI

61 IUIA CYIIECTBOBAHUS OPraHU3MOB B Cpeae 1
oOuTaHus

62 DKONIOTHYECKUE XapaKTEPUCTUKU 1




nonyJjsiuuu

OcCHOBHBIE TTOKA3aTEIN MOy JIAIHUHN:

63 YHUCJIEHHOCTD, IUNIOTHOCTD, BO3PACTHAA U
MOJIOBAast CTPYKTypa
OcHOBHbIE MIOKA3aTENN MOMYJISILIUU:

64 POKIaeMOCTb, NPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUU

65 Dxonorudeckasi CTpyKTypa HOIyJILNUN

66 JInHaMuKa NONyJIsILUU U €€ PeryJsanus

67 Kpusble pocTa 4UUCIEHHOCTH NOMYJISALINAN.
KpuBbie BboKHBaHUS
Dxonoryuyeckast HUIIA BUAA.

68 Jlaboparopnas pabota «IIpucnocoOnenus 0.5
CEeMsIH PaCTEHUN K PACCEJICHUIO»

69 Bun kak cucrema nonyJssiiui

70 3aKOHOMEPHOCTH MOBEAEHUS U MUTPaLUi
JKUBOTHBIX

71 Coo011ecTBO OpraH3MOB — OHUOIIEHO3

72 DxocucTeMa Kak OTKpbITasi CCTeMa

73 KpyrosopoT BewmecTs 1 NOTOK 3HEPTUU B
3KOCHCTEME

74 OCHOBHBIE MTOKA3aTENId HKOCUCTEMBI

75 DKOJOTUYECKHE TUPAMHUIBI

76 H3menenwnst cooOImecTs — CyKLEeCCUU

77 IIpupoanbie 3K0CUCTEMBL. DKOCUCTEMBI
03€p U peK. IKOCUCTEMbI MOPEl U OKEaHOB

78 IIpupoanbie 3K0CUCTEMBL. DKOCUCTEMBI




TYHAP, JI€COB, CTENEH, MyCThIHb

79 AHTpPOIIOTreHHbIE 5 KOCUCTEMbI

20 Ypboskocucremsl. [IpakTudeckas pabora
«H3ydeHune n onrcanue ypOOIKOCHCTEMBD) 05
3aKOHOMEPHOCTH (POPMHUPOBAHHS

81 OCHOBHBIX B3aUMOJIEVICTBUI OPraHU3MOB B
SKOCHUCTEMAX
MexaHu3MBbI BO3AECHCTBUSA 3arpsi3HEHUN

%) Pa3HBIX TUIOB Ha CyOOpPraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJIALIMOHHOM U
SKOCHUCTEMHOM YPOBHSIX

%3 Bbuochepa — obmemnnanerapHast 00oa04Ka
3emiu

84 Yuenue B. K. Bepranckoro o duocdepe

%5 3aKOHOMEPHOCTH CYLIECTBOBaHMUS
onocdepsr

86 KpyrosopoTs! BewiecTs u
OMOreOXUMHUYECKUE LINKJITBI

%7 3oHanbHOCTL Ouocheprl. OCHOBHBIE
OMOMBI CyIIH

88 YcToiunBocTh OrochepsI

89 DKOJIOrH4ecKue KPU3UChl U UX MPUUHHBI

90 BoszneiicTeue denoseka Ha Ouocdepy

o1 AHTpPOIIOreHHO€E BO3/IeHCTBHE Ha
PaCTUTENbHBIN U )KUBOTHBIN MU

92 OxpaHa npupozsl

93 OcHOBHbIE NPUHLIUIIBI yCTOHYUBOTO




Pa3BUTHsA YCJIOBCUCCTBA U IIPUPOABI

PaunoHnanbHOE NpHUpoOONONb30BaHUE U

94 COXpaHeHHUe OMOJIOTHYECKOTO 1
pa3HooOpasus 3eMin

05 O6006menne no Teme « MUKPOIBOJIFOLIHS U !
€€ pe3yJIbTaThl»

96 O6006menne no Teme «MaKkpOIBOJIOLIUS U !
€€ pe3yJIbTaThl»

97 O6006menne no Teme «IIpoucxoxneHne u !
pa3BUTHE XXKU3HU HA 3emIie»

08 O606menne no Teme «IIpoucxoxneHne !
4eJI0BEKa — AHTPOIIOTEHE3»

99 O6o06uienne no TeMe « IKOJIOTHSI — HayKa O !
B3aMMOOTHOIIEHHSIX OPTraHU3MOB

100 O606menne o Teme «OpraHu3Mel U cpena !
OOUTaHUS»

101 O6o6LueHIfe 10 TeMe «DKOJIOTHS BUIOB U !
MO JISLHI»

100 O606menne o Teme «brocdepa — !
rio0aabHas SKOCUCTEMa»

OBLIEE KOJIMYECTBO HACOB I10 102 75

ITPOTPAMME







MPOBEPSEMBIE HA EI'D 11O BUOJIOTNU TPEBOBAHUS K
PE3YJLTATAM OCBOEHUSI OCHOBHOUN OBPA3OBATEJILHOM
ITPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3ZOBAHUSI

Kon
NPOBEPSIEMOT0
TpeboBaHUs

IIposepsiemble Tpe0OBaHUSA K MPeAMETHBIM pe3yJIbTATAM OCBOCHHS
OCHOBHOH 00pa30BaTe/IbHON MPOrpaMMbl CPeAHEro 00mero
o0pa3zoBaHusi

CdopmMupoBaHHOCTh 3HAHHMI O MECTe U POJU OHOJIOTHMH B CHCTEME
€CTECTBEHHBIX HayYK, B (dbopMUpOBaHHUH COBPEMEHHOM
€CTeCTBeHHOHAYYHOW KApPTHHBI MUPA, B MO3HAHUU 3aKOHOB MPUPOABI U
pEIIeHNUN KU3HEHHO BAXKHBIX COLUATBHO-3THUECKUX, SKOHOMHUYECKHX,
SKOJIOTMYECKHX TPOOJIeM YeJIOBEUECTBA, a TAK)KE B PELICHUH BOIPOCOB
PAIMOHATIBHOTO MPUPOIONOIB30BaHMS, B (POPMUPOBAHUH LICHHOCTHOT'O
OTHOILIEHUs K IpUpoze, OOIIEeCTBY, YEJIOBEKY; O BKJIA/IE POCCUHCKUX H

3apyOeKHBIX YYEHBIX — OMOJIOTOB B PA3BUTHE OHOJIOTHU

Brnanenne cucremMoil 3HaHWI OO0 OCHOBHBIX METONAX HAYYHOTO
MO3HAHMS, UCMOJB3YEMbIX B OMOJOrMYECKHUX HCCISTOBAHUSIX JKHBBIX
OOBEKTOB U JKOCHCTEM (OMHCaHHWE, W3MEPEHUe, NPOBEIEHHUE
HaOmroieHuil); crnocobaMu BBIABICHHS M OLEHKH AHTPOIIOT€HHBIX
W3MEHEHUH B IPUPOAE.

VMeHue BBIABUIATh THUIOTE3bI, MPOBEPSATh HX 3KCIEPUMEHTATbHBIMU
cpencrBamu, (OPMYyJHPYsS LEib HCCISIOBAHUS, AaHAIU3UPOBATH
NOJIYYEHHbIE PE3yJIbTAThI U JeJIaTh BBIBO/IBL.

BbisiBieHHe 3aBUCHMOCTH  MEXKAY HUCCICAYEMbIMH  BEJIHMYHHAMH,
OOBSICHEHUE TOJYYSHHBIX Pe3yJIbTaTOB U (POPMYJTHPOBAHUE BHIBOAOB C

HCIIOJIb30BAHUEM HAay4HBIX NOHATUH, TEOPUH U 3aKOHOB

YMeHne BiaAeTb CHCTEMOW OWONIOTHUECKHMX 3HAHHWH, KOTOpas
BKJIFOYAET: OCHOBOIOJIArafoIie OWONOTMYeCKHe TEPMUHBI U TIOHSTHS
(>KM3HB, KJIETKA, TKaHb, OPTaH, OPTaHW3M, BUJ, MOMYJBSILHS, SKOCHCTEMA,
ouorieHos, Ouocdepa, mMeTabomM3M, roMeocTas, KJIETOYHbIH WMMYHHTET,
OnocunTe3 Oenka, OWOMONMMEpBI, IUCKPETHOCTb, CaMOpPETYJISLIHS,
CaMOBOCITPOU3BENIEHNE, HAaCJIeICTBEHHOCTD, W3MEHYUBOCTb,
SHEPro3aBUCUMOCTb, POCT U PA3BHUTHE);

Ouwonornyeckne Tteopuu: kierouynas Tteopus 1. IllBanHa, M.
lnefinena, P. Bupxosa, KJIOHaJbHO-CENIEKTUBHOTO UMMyHUTeTa Il
Opaux, 1.W. MeuyHukoBa, XpOMOCOMHAsI TEOPUsL HACIEICTBEHHOCTH T.
Moprana, 3akoH 3apoabimieBoro cxonacrsa K. bapa, ssomounonnas

teopust Y. JlapBuHa, CHHTETHYECKass TEOpPUsS OBOJIOLMH, TEOPUs




antporniorenesa Y. Jlapeuna;, Teopusi OmoreoneHo3a B.H. Cykauésa;
yuenue H.U. BaBunoBa o meHTpax MHOrooOpasus M MPOUCXOKACHUS
KyJIbTypHbIX pacTeHuii, ydeHnne A.H. CesepuoBa 0 nyTax H
HanpaBJieHUsIX SBoroNH, yuenue B. 1. Bepranckoro — o 6uocdepe);
3aKOHBI (€IMHOOOpa3Usl MOTOMKOB MEPBOTO MOKOJIEHHUS, PACIIEIUICHUS
MPU3HAKOB, HE3aBUCHUMOrO HaclefoBaHUs MpusHakoB 1. Menpens;,
CLEIUIGHHOTO HAaclelOBaHUs MPU3HAKOB M HAapYyIIEHUs CLEIJICHUs
resos 1. MopraHa, roMOJIOrM4E€CKUX PsAOB B HACIENCTBEHHOMN
m3MeHunBoctu H.M. Basunosa, reneruyeckoro pasHOBecus JIxK.
Xapnu u B. BaiinGepra; 3apogsimmeBoro cxoxactsa K. bapa;
Ouorenernueckuii 3akoH 3. ['ekkenst, @. Mroiepa),

NPUHLUIBI (YUCTOTHI FaMET, KOMIJIEMEHTapHOCTH);

npaBuia (MuanMyMa lO. JInOuxa, 5KONOrHYeCKON MUPaMUABl YHCET,
OromMacchl U SHEPTUN);

runoresbl (koanepsatHoii AWM. Omnapuna, mepBuuHOro OyiboHa JIK.

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

VMeHune pemiaTe TIOHUCKOBBIC Onosloruueckue 3aJa4u, BBIABIIATD
NMPUIUHHO-CJIICACTBCHHBIC CBA3U MEXKAY HUCCIIEAYEMBIMU
OHOJIOTHYECKUMU O6’beKTaMI/I, npoueccamM M ABJICHUAMU, [OCJIATb
BBIBOJbI U MPOTrHO3bl HA OCHOBAHWU MOJTYUCHHBIX PE3YJIBTATOB,

COCTaBJIATh TCHOTUIMUYCCKUEC CXEMbl CKPCIIUBAHWA I PAa3HbBIX THUIIOB
HaCJICAOBAHUA TIPU3HAKOB Y OPraHu3MOB, COCTABJIATH CXCMbI MECPEHOCA

BEHICCTB U SHEPTHUU B SKOCUCTEMAX (LIeHI/I IHUTAaHWsA, ITUIICBLIE CCT I/I)

YMeHHe yCTaHAaBIMBATh B3aMMOCBSI3U MEXKAY CTPOEHHEM U
(YHKOMAMH: OPTaHOMIOB, KJETOK pa3HbIX TKaHEHW, OpraHamMu H
CHCTEMaMH OpraHOB y pAaCTEHUH, JKUBOTHBIX H YEJIOBEKAa, MEXIY
sTanaMyd OOMeHa BEIECTB; STalaMM KJIETOYHOrO IIMKJIA U JKU3HEHHbIX
LIUKJIOB OPTraHU3MOB; STarlaMi YMOPHUOHAIBHOTO PA3BHUTHUS, TEHOTHIIOM
u ¢Qenorunom, ¢eHotunoM U (pakTopamMu cpenbl  OOUTAHUS,
nporeccaMy  3BOJIIOLMH, JABIDKYIIMMHU CHJIAMH  aHTPOIIOTEHE3a;
KOMITOHEHTAMH PAa3JIMYHBIX 3KOCHUCTEM U MPHCIOCOOJIEHUSMH K HUM

OpraHu3MOB

VY menune BBIACIIATD CYLHICCTBCHHBIC MPU3HAKUN!

CTPOCHUSA BUPYCOB, KJICTOK MPOKAPUOT U 3YKAPUOT, OAHOKIICTOYHBIX U
MHOTOKJIETOYHBIX OPTaHHU3MOB, BHIOB, OHOT€OIIEHO30B, DKOCHCTEM U
Ouoctepsl; CTPOCHUS OPraHOB U CHUCTEM OPraHOB PACTCHHIA,
JKUBOTHBIX, YCJIOBCKA, MPOLECCOB KUZHCACATCIbHOCTHU, MPOTCKAIOIIUX

B OpraHu3Max paCTeHI/IfI, JKMBOTHBIX M YCJIOBEKA, OHOJIOrHYECKUX




nporeccoB. oOMeHa BemiecTB (MerabonusMm), wuHPOPMALMH |
NPEBPAILEHHs SHEPTHH, OpOXKEeHUs, aBTOTPOPHOro M reTepoTpodHOro
TUTIOB THUTaHUs, (POTOCHHTE3a M XEMOCHHTE3a, MHTO3a, MeHo03a,
raMeToreHesa, SMOpHOreHe3a, MOCTIMOPHOHAIBHOIO  Pa3BHUTHS,
Pa3MHOXKEHUs, MHANBHAYAIbHOTO Pa3BUTHs OpraHu3Ma (OHTOreHe3a),
B3aUMOJEUCTBUSL T€HOB, TETEPO3UCA; JEHUCTBHM HCKYCCTBEHHOIO
orOopa, CTaOWIM3HPYIOIIETrOo, [BMXKYINETO W Pa3phbIBAIOLIETO
€CTeCTBEHHOro OTOOpa; aJUIONaTPUYECKOr0 M CHMIATPUYECKOTO
BUAOOOPA30BaHUs;, BIMSIHUS IBIKYIIUX CHJI 3BOJIIOLMU Ha TeHO(OHA
MOMYJISIUK, TMPUCIIOCOOJIEHHOCTH OPTaHU3MOB K cpene oOWTaHus,
YeperoBaHUs HAMpPABJIEHUH SBONIOLMH, KPYroBOPOTa BEIIECTB U

MOTOKA SHCPIUH B SKOCHUCTEMAX

ChopMupoBaHHOCTb YMEHHUSI BBINEJSATh CYIIECTBEHHBIE MPU3HAKU
BUPYCOB, KIIECTOK TMPOKAPHUOT U ISYKAPUOT, OAHOKJICTOYHBIX U
MHOT'OKJIETOYHBIX OPraHHU3MOB, BHIOB, OMOT€OLIEHO30B M HKOCHUCTEM,;
0COOEHHOCTH MPOLIECCOB OOMEHA BEIECTB M MPEBPAILCHUS SHEPTUH B
KJieTke, (POTOCHHTE3a, IJIACTHYECKOrO W 3HEPreTH4Yeckoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MeH03a, OIUIOZOTBOPEHUs, pa3BUTHA W
Pa3MHOXKEHUs, MHANBHAYAIbHOTO Pa3BUTHs OpraHu3Ma (OHTOreHe3a),
60pbOBI 32 CylIeCTBOBAaHUE, €CTECTBEHHOrO 0TOOpa, BUA00Opa30BaHus,
NPUCTIOCOOJIEHHOCTH OPraHU3MOB K cpefe OOMTaHHsl, BIIUSHUS
KOMITOHCHTOB 5KOCUCTEM, aHTPOIIOTCHHBIX N3MEHEHHIT B DKOCHCTEMaxX
CBOEIl MECTHOCTH, KPYrOBOpPOTa BEIUECTB U MPEBPALICHHs YHEPTHUH B

ouochepe

VmeHue UCIIOJIb30BATh COOTBETCTBYIOLIHE apryMeHTBbI,
OHMOJIOTHYECKYI0 TEPMUHOJIOTHIO U CHUMBOJIMKY Ui JOKa3aTelbCTBA
poacTBa OPraHU3MOB PA3HBIX CUCTEMATUYCCKUX TPYIIIL, B3aUMOCBA3U
OpPraHU3MOB W Cpeabl OOHWTaHHS, EIUHCTBA YEJOBEYECKHX pac,
HEOOXOIMMOCTH 310pOBOro 00pasa *KU3HH, COXPAHEHUS] Pa3HOOOpasHs
BUOOB MW OSKOCHUCTEM KaK YCJIOBUA COCYIICCTBOBAHHA TPUPOABI U

YECJIOBCUCCTBA

YMeHue KpUTUYeCKH OLeHUBaTh HHOOpPMAIUIO OHOJOTHYECKOrO
CONEepKAHUS, MHTEPIPETUPOBATh 3THUECKHE AaCIEKThl COBPEMEHHBIX
HCCIIeIOBaHU T B OHOJIOrHH, MEUITHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh ryiodabHbIe SKOJIOTHYECKHE poOIeMbl
COBPEeMEHHOCTH, ()OPMHPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO

ITO3HULIHIO




HEPEYEHD DJIEMEHTOB COIAEPKAHUA, ITIPOBEPAEMBIX HA EID
1O BUOJIOI'NHU

Kon

IIposepsiemMblii 3JIEeMEHT COAEPKAHUSA

Buonorus xak Hayka. JKuBble cHCTEMBI U X HU3YyUCHUEC

1.1

CoBpemeHHass OHWOJNOTHST — KOMIUIEKCHAsT Hayka. bBHOJOTMYeCKHe HayKH |
u3ydaeMble uMH npoOjembl. DyHAaMeHTaJbHbIC, TPUKJIATHBIE U TMOWCKOBBIE
Hay4YHbIC UCCIICIOBAHMS B OMOJIOTHH.

3HaueHue Owojoruu B (OPMUPOBAHMH COBPEMEHHOH €CTeCTBEHHO-HAYYHOU
kaptuHbl mupa. [Ipodeccun, cesizanHble ¢ Ouonorueidi. 3HaueHue Ouonornu B
MPAKTHYECKONW JESTENIbHOCTH 4YeJOBEeKAa. MENHIMHE, CEeIbCKOM XO3SHCTBE,

MPOMBILIICHHOCTH, OXPaHe IPUPOALI

1.2

JKuBble cucTeMbl Kak mpeaMeT u3ydeHust Ouojioruu. CBOWCTBA JKUBBIX CHCTEM:
€UHCTBO XHMHYECKOrO COCTaBa, AUCKPETHOCTb M LEJOCTHOCTb, CJIOKHOCTb U
YIIOPSAA0YEHHOCTD CTPYKTYPBL, OTKPBITOCTD, CaMOOpraHu3aLus,
CaMOBOCIPOU3BENACHUE, PA3APAKUMOCTb, U3MEHYUBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHM3alUM >KUBBIX CHUCTEM. MOJICKYJISIPHBIN, KJIETOYHBIN, TKAaHEBBIH,
OpraHU3MEHHBIH, MONYJISIUUOHHO-BUA0BO, 5KOCUCTEMHBIH
(6buoreonieHoTHYeckuil), OuochepHbiii. Ilpormeccrl, MPOUCXOASINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKK KUBOTO. JKu3Hb Kak (opMa CyIIeCTBOBAHHS

MaTepuu

1.3

Metonel Ouonormueckoil Hayku. HaOmromeHue, u3MepeHHE, SKCIEPUMEHT,
cucreMaruzanus, weraaHanau3. lloHsTHE O 3aBHCUMOM M HE3aBHCHUMOH
nepemeHHol. [lnanuposanue skcnepuMmenTa. I1locTaHOBKa U MpOBEpPKa I'MIIOTES.
Hynesass runoresa. Ilonstue BbIOOpKM U €€ AOCTOBEpHOCTH. Pa3bpoc B
Ounonornyecknx naHHbIX. OIIEHKa IOCTOBEPHOCTH TIOJYYEHHBIX PE3YJIBTATOB.
IIpuunHbl UCKaXkeHUsl PE3yJNbTATOB 3KcHepuMeHTa. IIoHATHE CTATUCTUYECKOro

TECTA

KrneTtka kak Ouonoruyeckast CUCTEMaA

2.1

Knetka — cTpykTypHO-(pyHKIMOHANBHAS €AWHUIA XUBOrO. MCTOpUS OTKPBITHS
knetkn. Padorer P. I'yka, A. Jlesenryka. Kinerounas teopus (T. IlIBann, M.
[Ineiinen, P. Bupxos). OCHOBHBIE MTOJIOKEHHS] COBPEMEHHOH KJIETOYHOH TEOPHH.
MeTob! MOJIEKYJISIPHON U KJIE€TOYHON OMOJIOTHH: MUKPOCKOMHS, XpoMaTorpadus,
snekrpodopes, METOJ MEUEHbIX aTOMOB, mddepeHnrambHOE

HeHTpuyrupoBaHue, KyJIbTUBHPOBAHUE KJIETOK
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XUMHUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U yJIBTPaMUKPO3JIEMEHTh. Bona u

e€ posib Kak pacTBOPUTENs, peareHra, y4dacThe B CTPYKTYpHUPOBaHUU KJIETKH,




TEIUIOPEry LMK, MMUHepaJbHble BEIIECTBA KJIETKH, UX OHONOruveckas poiib.
Ponb kKaTHOHOB M AHHOHOB B KJIETKE.

buonornyeckne mnonmmepsl. benku.  AMHHOKHCIOTHBIM cocTaB  OeNKOB.
CtpykTypel OenmkoBoii Monekynbl. IlepBuuHast cTpykTypa Oenka, HeNnTHAHAS
CBSI3b. BTOpHWuHAs, TpeTHUHas, dYeTBEPTUYHAs CTPYKTypel. JleHaTyparsi.
Caoiictsa 6enkoB. Knaccupukauus 6enxos. buonornueckue QpyHKIuN O€nKoB.
YraeBoael. MoHOCaxapuibl, OUCAXAPUIBI, ONUTOCAXaPUIbl U IOJUCAXAPUIBL.
OO0wmmit mmaH cTpoeHUsT W (PU3UKO-XUMHUECKHE CBOHCTBA  YIJIEBOIOB.
buonornyeckne GyHKIMH YTIIEBONOB.

Jlummupel.  T'unpodunbHo-runpododubie cpoiicTBa. Kiaccupukauus Junmunos.
Tpurmunepunsl, ¢pochonunuabl, BOCKH, CTepouabl buonormueckue (yHKINH
aununoB. O0mue cBolicTBa OMONOrHUECKUX MEMOPAH — TeKy4eCTb, CIIOCOOHOCTH
K CAMO3aMBIKaHHUIO, TIOJTYIPOHHLIAEMOCTb.

Hyxneunosbie kucnorel. JIHK u PHK. CrpoeHue HyKIE€HHOBBIX KHCIIOT.
Hyxneorunsr. [punnun xomruiementapaoct. Ilpasuno Yapradda. Crpykrypa
JIHK — nBotinas crimpanb. MecTtonaxoxaeHue u ouonorndeckue ¢pynkmun JTHK.
Bunbsl PHK. ®@ynkiuu PHK B kieTke.

Ctpoenue wmonekyaol AT®. Maxkposprudyeckue cBsizu B MoJiekyjae ATO.
buonornyeckne pynkunu ATP. BoccTaHOBIEHHBIE TEPEHOCYNKH, UX (PYHKLIUH B
kynetke. CexseHuposanue JJHK.

CrtpykrypHast Ouonorusi: OHMOXMMHUYECKHEe M OHO(QHM3MUYECKHE HCCIeIOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYPBI OMOMOJIEKYJT
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Tunbl  kmeTok:  dyKapuoThdeckas ®  mpokapuormyeckas. CTpPyKTypHO-
(byHKIMOHAIBbHBIE OOPA30BAHUS KIJIETKH.

CtpoeHue mpokapuoTH4eckol KjeTku. KierouHasi cTeHka OakTepwii U apxei.
OcobeHHOCTH CTPOEHUsI TeTepOTPOPHON M aBTOTPOPHON MPOKAPHOTHUECKUX
KJIETOK. MeCTO U poJib MPOKAPHOT B OMOLIEHO3aX.

Crtpoenne u (pyHKIMOHUPOBAHHME SYKAPUOTHYECKOH KieTku. Ilmasmarudeckas
MemOpaHa (tuasmanemma). CTpykTypa Mmia3MaTu4eckoir MmeMOpanbl. TpaHCopT
BEIIECTB Yepe3 IUIa3MAaTHYeCKyl0 MeMOpaHy: maccuBHBIA  (muddysus,
obneruénHast muddysust), aKTUBHBIA (MEPBUYHBIH W BTOPUYHBI aKTUBHBIN
tpancnopt). llonymponumaemMoct MeMOpaHbl. Pabora HaTpuii-KaaueBoro
Hacoca. DHIOUMTO3: MHHOLMTO3, (aronuro3. IJk3ouuto3. Kierodnas cTeHKa.
Ctpykrypa u GyHKUINU KJIETOYHON CTEHKH paCTEHUH, rprOoB.

Huromnasma. Lurozons. Llutockener. JIBwkeHue uwurtoruiazmbl. OpraHOUIbI
kiaetkn. OpHOMEeMOpaHHBIE OpPraHOWABI KIETKH: SHIOIUIa3MaTH4eCKas CeThb
(OIIC), anmapar I'onbmku, ITU30COMBI, UX CTpoeHHE M (PyHKuMU. B3anmmocss3b
OJHOMEMOpaHHBIX OPraHOMAOB KJeTKH. CTpOEHHE TPaHyJSPHOTO PETHUKYIyMa.

Cunres pactBopuMbIX OenkoB. CuHTE3 KIETOUHBIX MeMOpaH. [ nmagkuii




(arpanyJsipHBIN) SHAOIUIA3MaTH4ecKui peTukyiayMm. CekperopHas (QyHKUUS
annapara ['onpmxu. TpancnmopT BewecTB B KjeTKe. Bakyosu pacTUTENBbHBIX
kyietok. Kierounsiii cok. Typrop.

ITonyaBTOHOMHBIE OpPraHOUABI KJIETKH: MUTOXOHAPUH, MIACTUABL.

Crtpoenne n (yHKIMM MUTOXOHAPUH W muactup. llepBUdYHBbIC, BTOPUYHBIC U
CJIIOKHbIE  TUIACTUABI  (POTOCHHTE3UPYIOIIMX  3yKapuoT.  XJIOPOILIACTH,
XPOMOIUIACTBI, JIEHKOIJIACTBI BBICUIUX PACTEHUM.

HememOpannsie opranounsl xinetku CtpoeHne W (QyHKIMHM HEMEMOpPaHHBIX
OpraHouzioB KJeTku. PuOocomer. MukpoduiaameHTs. MBpleyHble  KIETKH.
Muxkpotpybouku. Knerounerii wnentp. CTpoeHHWE U ABMKEHHE JKTYTUKOB U
pecHiuek. MUKpoTpyOOUKH IUTOIIIa3MBL. LIeHTpHOIIb.

Anpo. OOonouka siapa, XPOMATHH, KApUOIUIa3Ma, SIAPBILKHA, UX CTPOCHUE U
bynkunu. AnepHeiii OenkoBbli MaTpukc. lIpocTpaHCTBEHHOE pPACIONOKEHHE
XPOMOCOM B UHTEp(a3HOM siipe. benaku XxpoMaTnHa — THCTOHBI.

Knerounbie BkmodeHus. CpaBHHUTENbHAsl XapakTEpUCTUKA KIETOK 3YKapuOT

(pacTHUTENbHOM, KUBOTHOMH, rPUOHOIT)
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AcCUMWIISIIAS ¥ IUCCUMMJLILMSL — JIB€ CTOPOHBI Merabomm3ma. Tumbl oOMeHa
BEIIIECTB. aBTOTPOQHBIA U reTepoTpodHbId. YdacTue KUCIOpoAa B OOMEHHBIX
nporeccax. JHeprerudeckoe obecrieueHne KieTku: mnpespameHne AT B
oOMeHHBIX mpoueccax. DepMEHTATUBHBIA XapakTep peakuuil KJIETOYHOTO
metabonmm3ma. DepMeHTBI, MX CTPOSHHE, CBOWCTBA W MEXaHH3M JEHCTBUSL.
KodepmenTel. OTnnunst GepMEHTOB OT HEOPTaHMYECKHX KaTanu3aTopos. bemku-
aKTUBATOPbl M OENKU-UHTMOUTOpPBI. 3aBUCHMOCTb CKOPOCTH (PEpMEHTATHBHBIX
peakuii OT pa3IUYHBIX (PaKTOPOB.

IlepBuunblii CHHTE3 OpraHM4YecKux BelecTB B kietke. @Porocunres. Posb
XJIOPOIJIACTOB B miporiecce ¢orocunte3a. CperoBas u  TeMHOBas  (pasbl.
IIponyktuBHOCTL (hoTOCHHTE3a. BimsiHMe pa3nuyHbIX (PAaKTOPOB HA CKOPOCTH
¢dorocunTe3a. 3HaueHne GOTOCHHTE3A.

XemocunTte3. PazHooOpasne opraHU3MOB-XEMOCHHTETHKOB. HUTPUPULIPYIOLITHE
OakTepuu, skene3o00akTepuu, cepodakTepuu, BOAOPOIHBbIE OakTepuu. 3HaUEHUE
XEMOCHHTE3A.

AnHaspoOHble opraHusmbl. Bunber Opoxenus. IlpomykTel OposkeHHST W HX
UCTIOJNB30BAHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30yAuTEH OOJIE3HEH.

AspoOHBIE OpraHM3MBI. JTambl SHEpreTudeckoro odMeHa. [loAroToBUTENHHBIN
sTan. I mukonn3 — 6eCKUCIOPOAHOE PACIIETIEHHE TIIFOKO3bL.

buonorudeckoe OKHCIEHUE, WU KIETOYHOE IbIXaHue. Ponb MUTOXOHApPWI B
nporeccax OHMONIOrnIecKoro OKHCIICHHUSI. Huknuaeckne pEaKIIHH.

OxucmurenbHoe ¢dochopunmuposanue. [IpenmyiecTsa a3poOHOro mytu oOMeHa




BEIIECTB neper aHadypoOHBIM. DY PEKTHBHOCTD HIHEPTETHUECKOTr0 0OMEHa
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Peakunn matpuyHOro cuHTe3a. lIpUHIMI KOMIIEMEHTApPHOCTH B PEAKLIUAX
MaTpPUYHOTO CHHTE3a. Peannsanus HacaeCTBEHHON nHpopManmn. [ eHeTnyeckuii
KO, ero cBoicTtBa. Tpanckpunuusa — Matpuusblid cuHTe3 PHK. IlpuHnmmner
TPAHCKPHUILHNN. KOMIUIEMEHTAPHOCTh, aHTUIAPAIJIEIbHOCTh, ACHMMETPHYHOCTb.
Tpancmsiuus u e€ stanbl. Yuactue tpaHcnoptHeix PHK B OGuocunTtese Oenka.
Ycnoust Omocuntesa Oenka. KonmmpoBanme amuHOKHCIOT. Ponb pubocom B
O6uocunTese Oenka.

Opranmzanysi reHoMa y MPOKapHOT U 3YKApHOT. Peryisuus akTUBHOCTU T€HOB Y
npokapuot. ['mnoreza onepona (®@. XKakob, K. Mano). Perymsiiusi oOMEHHBIX
MpoLeCcCOB B kieTke. KieTounslii romeocTas.

Bupycbl — Heknerounsle (OpMBI KM3HH W oOnuratHele mapasuTbl. CtpoeHue
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprnodaros.

Bupycubie 3aboneBanust denopeka, *kUBOTHbIX, pactenuii. CITHUJ], COVID-19,

COMaJIbHBIC U MCIUITMHCKUEC HpO6J’IeMbI

2.6

Knerounslii wuwmkn, ero mnepuoasl u peryusinus. HMatepdasza u  MuTO3.
Ocobennoctu mporeccoB, nporekaromux B uHTepdasze. [loaroroska KieTku K
nenenmto.  IlpecuHreTndeckuii  (MOCTMUTOTHYECKHI), CHHTETHYECKHHA |
MOCTCHHTETHYECKUH (TPEMUTOTHUECKUIN ) TePHONbI HHTEP(a3bL.

Marpuunsiii cunres JHK - pemnmukanusa. Ilpunnuner penmmkxanuu JIHK:
KOMIUIEMEHTAPHOCTb, IOJYKOHCEPBATUBHBI CHHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanmsm perumkanuu JIHK. Xpomocomsl. Ctpoenue xpomocoM. Tenomepsl u
TeaoMepasa. XPOMOCOMHBIM HabOp KJIETKH — KapuoTwi. JIUIUIONIHBIA u
rarmiouHbii - Habopel  xpomocoM. ['omonmorudnble XpoMmocoMmbl.  IlojoBeie
XPOMOCOMBI.

Henenue knerku — MuTo3. CTaguu MHUTO3a U MPOUCXOASIIME B HUX IMPOLECCHI.
Tuner muto3a. Kapuoknnes M LUTOKHMHE3. bHOJIOrndyeckoe 3HAUYE€HHE MUTO3A.
Perymsiumns MutoTHUecKoro nukia kietku. [Iporpammupyemas kjaetouHast rubesb
— armonTo3.

q)YHKLII/IOHaJ'IbHaﬂ I'CHOMHKaA

Opraamsm kak OHOJIOTHYECKast CUCTEMA

3.1

OnHOKJIETOUHBIE, KOJIOHUAJIbHBIE, MHOTOKJIETOYHbIE OpraHu3Mbl "
MHOTOTKaHEBbIE OpPraHU3MBI.

@DopMbl  pasMHOXKEHHsT OpraHU3MOB: Oecrioyoe (BKJIOYAs BETeTaTUBHOE) U
nojioBoe. Bunbl  Oecronoro  pasMHOXKEHHUS:  MOYKOBAHME,  CHOPYJISILIHA,
(bparmeHTanysl, KIOHUPOBAHHE.

ITonosoe pasmHoskenue. [lonoseie kneTky, uiu rameTel. Meiios. Ctagun meiiosa.

Ilosenenne xpomocoMm B merose. Kpoccunrosep. buosornuecknii CMbICT MeH03a




1 MOJIOBOrO npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.
IIpen3aponeineBoe passutue. l'ameroreHes y >KUBOTHBIX. [lONOBBIE XKene3bL
OObpazoBaHne W pa3BUTHE TOJNOBBIX KIeTOK. CrnepmaTroreHe3 W OOTeHeEs.
Ctpoenne monoBbIx KieTokK. OIUIONOTBOpEHHE W SMOPHUOHAIBHOE pPa3BUTHE
JKUBOTHBIX. CITOCOOBI OTUIONOTBOPEHUS. HAPYKHOE, BHyTpeHHEe. [lapTeHoreHes.
WUnpuBupyanpHOE pas3BUTHE OpraHu3sMoB (oHToreHes). Craamm sMOpuoreHesa
JKUBOTHBIX (Ha rpumepe Jsrymku). Ipodnenue. Tumer npobnenus. OcoGeHHOCTH
OpoONeHnsT MIIEKOMUTAOMINX. 3apPOAbIIIeBble JIUCTKUA (TacTpyssaluys). 3akianka
OpraHOB M TKAaHEH U3 3apOABILICBBIX JMUCTKOB. B3auMHOe BiIMsHME 4YacTel
pPa3BHBAIOLIETOCS 3apoabliua (3MOpHOHANbHA WHAYKOMS). 3akjiafka IJIaHa
CTPOEHHUSl >KMBOTHOTO KaK pe3yJbTaT HepapXxU4ecKUX B3aUMOAEWUCTBUII T'€HOB.
Biusiane Ha 5MOpHOHANbHOE pa3BUTHE PA3IMYHBIX (PAKTOPOB OKpYyKaroen
cpeabl.

Poct u passutue xxuBoTHBIX. [TocTamMOpuoHaapHbI iepuoa. [IpsimMoe u Henmpsimoe
pasBurne. Pasputne ¢ Metamopdo30M y OECIO3BOHOYHBIX M TO3BOHOYHBIX
JKUBOTHBIX. buojorudeckoe 3HaueHHe MNPSIMOrO M HENPSMOIO pa3BUTHS, HUX
pacrnpocTpaHeHue B mnpupoge. Tumbl pocTa XKUBOTHbIX. PakTopbl peryiasuuu
pocTa JKMBOTHBIX M 4ejoBeka. CTaguu NOCTIMOPUOHAIBHOTO pPa3BUTHA Y
JKUBOTHBIX U desoBeka. [lepuonbl OHTOreHes3a yenoBeka.

PasmHoxkeHne wu passutwe pacteHuil. 'ameropur u cmopodur. Mebio3 B
JKU3HEHHOM IuKkjie pacreHuil. (OOpa3oBaHWe Crmop B Mpolecce Meiosa.
I'amerorenes y pactenHuil. OIUIOAOTBOPEHHE M Pa3BUTHE PACTUTENbHBIX
OpraHu3MoB. J[BOWHOE OIJIONOTBOPEHHE Y IBETKOBBIX pacteHuil. Obpa3zoBaHue u

Pa3BUTHE CCMCHU. MexaHN3MbI peryjsdauunuu OHTOrCHE3a y paCTeHI/Iﬁ U S KUBOTHBIX

3.2

HUctopusi craHOBIEHUST U Pa3BUTHs TEeHETHUKU Kak Haykd. (OCHOBHbBIC
F€HETUYECKHE TOHATUS U CUMBOJIBL. | OMOJOrHYHBIE XPOMOCOMBI, AJJIEIbHBIE
TEHbI, aJbTCPHATUBHbIC NPU3HAKH, JOMHUHAHTHBII M PELECCUBHBIA MNPHU3HAK,
rOMO3UTOTa, TEeTePO3UTOTa, YHUCTas JIMHHS, THOPHUIBI, TEeHOTHIN, (HEHOTHIL
OCHOBHBIE ~ METONBI T€HETUKU. THUOPUAOIOTHYECKHM,  LIUTOJOTHIECKUH,

MOJIEKYJIIPHO-T€HETUYECKUI

3.3

Mounorubpuanoe ckpemmsanue. [lepBriii 3akoH Menzens — 3ak0H ennHoo0pas3ust
ruOpuaoB TepBOro mnokojeHus. llpaBmio aoMuHHpoOBaHMA. BTopoi 3akoH
Mennens — 3akOH paclleruieHuss npusHakoB. lLluTosmornueckue OCHOBBI
MOHOTHOPUIHOTO CKpEIIUBaHusl. | MIoTe3a YiCTOThI raMeT.

AHanmusupyrouiee ckpemubanue. [IpomMesxyTOUHBIN XapakTep HaclelOBaHUS.
Pacmernienne npu3HaKoB NPYU HEMOJHOM JOMHUHUPOBAHUU.

Hurnbpunnoe ckpermmpanue. Tperwit 3akoH MeHaens — 3aKOH HE3aBUCHMOTO

HacCJea0oBaHusA MPU3HAKOB. L[I/ITO.]'IOFI/ILIGCKI/IG OCHOBBI ,[[I/IFI/I6pI/I,[[HOFO




CKPEIINBAHUS.
CuernutenHoe HacnenoBanue npusHakoB. Paboter T. Moprana. CueruieHHOe
HACJIEJOBAHUE TE€HOB, HAPYLUCHHE CLEIJICHUs MEXAy TIeHaMH. XPOMOCOMHasi
TEOpUsl HACJIEICTBEHHOCTH.

I'enernka nona. XpOMOCOMHBIM MEXaHU3M OIpeneseHus] nojua. AyTOCOMBI U
MOJIOBbIE XPOMOCOMBI. ['OMOrameTHbIli U reTeporaMeTHbIil moJ. I'eHeTuyeckas
CTPYKTypa IMOJOBbIX XpOMOCOM. HacienoBaHue MNPU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.

I'enotun kak wenoctHas cucreMa. llnmelioTponus — MHOXKECTBEHHOE ACHCTBHUE
reHa. MHOXECTBEHHBI ajulenu3M. B3auMonencTsue HeaUIeIbHbIX T€HOB.

KomnnemenrapHocts. Jnucras. Ilonumepus
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BzaumopneiicTeue reHorumna u cpenbl pu GopmupoBannu penoruna. M3MeHUNBOCTD
npu3HakoB. KauecTBeHHblE M KOJMMYECTBEHHbIE MPU3HAKU. Buabl M3MEHUHMBOCTH!
HEHACJIeICTBEHHAs] U HACJICCTBEHHAS.

MomupukaumoHHass ~ W3MEHYMBOCTb.  Poinb  cpempl B (pOPMHUPOBAHUHU
Moan(pUKaLMOHHON N3MeHUYMBOCTH. HopMa peakiun npusHaka. BapuaunoHHbIH psin
u BapuaiioHHass kpuBas (B. HWoranncen). CsoiictBa MOIU(PHKALIMOHHON
W3MEHYHUBOCTH.

I'eroTummueckast n3MeHIUBOCTh. CBOICTBA T€HOTUITMYECKON M3MEHUYMBOCTH. BUb
TeHOTHUITMYECKON M3MEHYMBOCTH: KOMOMHATUBHAS, MyTAL[IOHHASL.

KoMOuHaTtvBHAasT W3MEHYMBOCTb. MeHO3 W MOJNIOBOM TMpOIecC — OCHOBA
KOMOMHATUBHOM M3MEHYMBOCTU. POsTb KOMOMHATHBHON M3MEHUYMBOCTH B CO3IaHUH
TeHETHYECKOro pa3HooOpasus B Ipenesiax OHOrO BUJIA.

MyTaiuoHHas U3MEHYUBOCTb. Bubl MyTaluii: TeHHblE, XPOMOCOMHbIE, T€HOMHBIE.
CrioHTaHHblE YW HHIYLMpPOBaHHbIE MyTalMU. SaepHble M LMTOMJIa3MaTHYECKUe
myTauuu. ComaTuieckue U nojoBble MyTaluu. [IpudrHel BOSHUKHOBEHHS] My TaLMH.
MyTtareHel W UX BIUSHUE Ha OPraHU3MbL. 3aKOHOMEPHOCTH MYTAL[MIOHHOIO
nporecca. 3aKOH rOMOJIOTHYECKHUX PSIIOB B HacleACTBeHHOU m3meHunBocT (H.N.

Basuios). BuesinepHasi '3MEHYHMBOCTD U HACJIEACTBEHHOCTD

3.5

Kapuorun uenosexka. MexxayHaponHas mporpaMma HCCIIEIOBaHHUS TE€HOMaA
yenoBeka. MeTonbl  M3y4EHHUs] TEHETHKH  4YeJIOBeKA. TeHEaJOTrHYEeCKU,
ONM3HELIOBBIH, HUTOTEHETUYECKUH, MOMYJISIUUOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-TE€HETHUECKUH. CoBpemenHoe onpeneneHne TE€HOTHIA:
MOJITHOTEHOMHOE CEKBEHHUPOBAHHE, T€HOTUIIMPOBAHUE, B TOM YHCJIE C MTOMOILIBIO
[MI1P-ananu3a. HacnencrBeHHble  3a0ojeBaHMsi  4ejOBeKa. | eHHble U
XPOMOCOMHBIE Oose3Hu YeJIoBeKa. bonesnu c HACJIEICTBEHHOMN
MPENPACTIOIOKEHHOCTBIO. 3JHAUEHHE MENUIIMHCKON T'eHETUKU B MPENOTBPAILECHUN

U JIEUEHUH F€HETUYECKHX 3a00eBaHuii yetoBeka. CTBOJIOBBIE KJIETKH




3.6

JlomecTrkalus u cesieKuusi. 3apoXKaAeHNe CeleKIuy U nomectukarmu. Yuenve H.W.
BaBuioBa 0 LeHTpax MPOUCXOXKIEHUS U MHOTrooOpasust KyJbTYPHBIX PaCTCHUMH.
Ponb cenexiuu B co3aHUM COPTOB PacTeHUI U mopof >kuBoTHBIX. CopT, nopona,
mTaMM. 3aKOH TOMOJIOTHYECKHX PSAIOB B HacjeACTBEHHOW u3MeHunBocTu H.U.
BaswuioBa, ero 3HaueHue sl CEJICKIIMOHHON PadOThL

Metonpl cenekUMOHHOW paboTel.  MckyccTBeHHBI OTOOp: MaccoBbIH U
VHJIUBUAYJIbHBIN. Oramnsl KOMOWHAIIMOHHON CeJIeKIIUH. Hcnviranue
npou3BoxuTeNel mo moroMcTBY. OTOOp MO TE€HOTUNY C TIOMOLIBIEO OLIEHKU
¢deHoTuna moroMcTBa U OTOOP MO reHOTHUITY ¢ oMokl anain3a JJHK.
HckyccTBEHHBIM MyTareHe3 Kak MeTOJ CEeJIEKIMOHHOM paboThl. PaguanuoHHbIi 1
XUMUYECKUI MyTareHe3 KakK WCTOYHUK MyTalud y KYJbTypHbIX (GopMm
opranusmoB. lcrnonp3oBaHHE T'€HOMHOIO peNAakTUPOBaHUS U METOJOB
pexomOuHaHTHBIX JTHK 11st mosy4eHust ICXOMHOTO MaTepuaia sl CeJIEKIIUH.
INonyuenne nomumionaoB. BHyTrpuBunoBas rubpuansaumst. bimskoponcTseHHOE
CKpelLMBaHue, WM HHOpUIUHr. HeponcTBeHHOE CKpeIlMBaHWE, WM ayTOPHIMHT.
I'ereposuc u ero npuuunsl. Mcnone3soBanue rereposuca B cenekiuu. OtnanéHHast
rubpumzaiys.  [IpeogoneHue Oecruiogusi MEXBUAOBBIX THOpUIOB. JlocTiokeHMs

CEJIEKLIUY PACTEHUH U KUBOTHBIX

3.7

OOBeKThl, HCNIOJIB3YEMBbIE B OMOTEXHOJIOTHH, — KJIETOYHbIE U TKAHEBbIE KYJIBTYPBI,
MHKPOOPTaHWU3MBI, WX  XapakTepPUCTHKA. TpaauiroHHas  OHOTEXHOJOTHSL:
xyneboneyeHne,  MOJy4YeHHEe  KHUCIOMOJIOYHBIX  TPOXYKTOB,  BHUHOJEIHE.
Muxkpobuonornyeckuii cuHTe3. OOBEKTHI MHUKPOOHOJOTMYECKHUX TEXHOJIOTHH.
IIpoussonactBo  Oenka, aMHHOKHCIOT W BUTaMUHOB.  MckyccTBeHHOE
OIUIONOTBOpeHUE. PEeKOHCTPYKLMs SHLEKIETOK M KJIOHUPOBAHUE >KMBOTHBIX.
Meron TpaHCIIAaHTALMHU SJEP KJIETOK.

XpomMOocOMHass M TreHHas HHKeHepusa. MCKyCCTBEHHBI CHHTe3 TeHa U
KOHCTpynpoBaHue pekomMOuHaHTHRIX JIHK. JlocTmkeHUsT M TEepPCHEKTHUBBI
XPOMOCOMHOM M TE€HHOW HWHXeHepuH. MenuuuHckue OHOTEXHOJIOTHH.

Hcnonp3oBaHue CTBOJIOBBIX KJIETOK

Cucrema n MHOroo0pasue OpraHu4ecKoro Mupa

4.1

buonornueckoe  pasHooOpasme  opraHm3moB.  CoBpeMeHHass  cucTeMa
opranudeckoro wmwupa. llpuHmmmnsl knaccuukanuu opraHu3mMoB. (OCHOBHBIC
CUCTeMaTH4eCKHe IPYIIbl OPraHU3MOB.

OcoOeHHOCTH CTPOEHHSI M JKU3HEAEATENbHOCTH ONHOKJIETOYHBIX OPTaHU3MOB.
bakrepun, apxeu, OTHOKJIETOYHBIE IPUOBI, OIHOKJIETOYHBIE BOIOPOCIH, APYTHeE
npoTucThl. KOMOHHANBHBIE OpraHu3MBel. J{BUKEHNE ONHOKJIETOYHBIX OPraHU3MOB:
amMEéOoHnIHOe, KTYTUKOBOE, PECHUYHOE. 3allUTa Y OAHOKJIETOYHBIX OPTaHU3MOB.

PaSI[pa)KI/IMOCTb Y OOHOKJICTOYHBIX OPraHU3MOB. Taxkcucer
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MHoroknerouHbie pacTeHus. B3anMoCBsA3b YacTell MHOTOKJIETOUHOTO OpraHu3Ma.
Tkanu, opraHbl U CHUCTEMbl OPTaHOB MHOTOKJIETOYHOro opraHusma. OpraHuzm
Kak enuHoe uenoe. Tkanum pacreHud. Tumbl pacTUTENbHBIX TKaHEH:
oOpa3oBaTenbHasi, TOKPOBHAsi, MPOBOJSINAS, OCHOBHAs, MEXaHWYECKAas.

OcobenHocTH cTpOoeHUs!, PYHKLMIA U PACTIONOKEHUS TKAHEeH B OpraHax pacTeHUN
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BereratuBHble U reHEpaTUBHBIE OpPraHbl pacTeHUil. PyHKIIMY OPraHOB U CUCTEM
opra"oB. Kapkac pactenuil. J|BUkeHHE MHOTOKJIETOUHBIX PACTEHUIN: TPONU3MBI U
Hactuu. llornomeHune BOABL, YIVIEKUCIOTO ra3a W MHUHEPANbHBIX BEIIECTB
pacrenusimu. Jlpixanue pacrenuit. Auddysus razoB yepe3 MOBEPXHOCTH KIETKH.
TpancriopTHele cuctembl pacTeHuil. Bbinenenue y pactenuil. 3amura vy
MHOTOKJIETOUHBIX pacTteHuid. Kyrtukyna. Cpencrtsa macCMBHON M XHMHYECKOM
3amuTel. PUTOHLUABL

PazgpaxxumocTh U peryssnust y OpraHu3sMoB. Pa3npaxuMocTe U peryssuus y

MHOTOKJIETOYHBIX paCTeHHfI. PoctoBrie BCIICCTBA U UX 3HAYCHUC
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MHOroKIeTOUHbIE  JKUBOTHbIE. B3auMOCBSA3bp  4acTed  MHOTOKJIETOYHOIO
opraHusma. TKaHH, OpraHbl U CUCTEMbI OPTaHOB MHOTOKJIETOYHOTO OpraHHU3Ma.
Opraamsm kak eauHoe ueinoe. ['omeocras. TkaHU KUBOTHBIX M 4Ye€JIOBEKA. THIIbI
JKUBOTHBIX TKAHEW. SIUTEIHANbHAs, COCNUHHUTENIbHAS, MBbILICYHAs,, HEPBHAs.
OcoOenHoctu  cTpoeHUs, (YHKUMI W pPACIONOKEHHs TKAaHEH B OpraHax

JKMBOTHBIX U Y€JIOBCKA

4.6

Oprasel U CUCTEMBbl OPTaHOB >KUBOTHBIX. PYHKLUMH OPraHOB M CHCTEM OPTaHOB.
Omnopa Tena opraHu3moB. CKeneTbl ONHOKJIETOYHBIX M MHOTOKJIETOYHBIX
>KUBOTHBIX. HapyxHblii U BHyTpeHHUH ckeneT. CTpoeHHe U TUIBl COCIUHEHUS
KOCTEH.

JIBUoKEHHME MHOTOKJIETOYHBIX JKUBOTHBIX. IluTanue >kuBOTHBIX. IluTanue
MO3BOHOYHBIX JKUBOTHBIX. JpIxaHue kMBOTHBIX. KokHOe apixanue. XKabepHoe u
JIETOYHOE IbIXaHHE.

JIpIxaHne TO3BOHOYHBIX JXHUBOTHBIX. JBOJIOLHMOHHOE YCJIOXKHEHHE CTPOSHUS
JErKUX TMO3BOHOYHBIX *XKUBOTHBIX. JlpIXxaTesbHas CUCTEMa 4ejgoBeka. MexaHus3m
BEHTWISILUM JIETKUX Yy MNOTHUL W MJEKONUTAKOWUX. TpaHCHOPT BEIIECTB Y
Opra’Hu3MoB. TpaHCIOPT BEIIECTB Yy >KUBOTHBIX. KpoBeHOCHas cucrema u eé
opranbl.  KpoBeHOCHass  cucremMa  MO3BOHOYHBIX  JKUMBOTHbIX.  Kpyru
KpOBOOOpaIleHHs. DBOJIOIMOHHBIE  YCIOXKHEHHSI CTPOEHUS KPOBEHOCHOM
CHUCTEMBI MO3BOHOYHBIX >KMBOTHBIX. BbineneHue y opraHu3MoB. Beinenenue y
>)kuBOTHBIX. CokparurenbHble Bakyonu. Opransl BeigenaeHus. CBsi3b MOJOCTH TEJA
C KPOBEHOCHOH U BBIACIHUTENBHON CHUCTeMaMU. BrpineneHue y NMO3BOHOYHBIX
JKUBOTHBIX. 3alllUTa Yy MHOTOKJIETOYHBIX JKHUBOTHBIX. IIOKpOBBI U HX

MIPOU3BOHbBIE.




PaznpaskuMoCTh U perynsinusi y OpraHu3MoB. Pa3apakuMOCTh Y OMHOKJIETOYHBIX
opraHn3MoB. Takcucel. Pa3mpakuMOCTh M pPeryJsiliusg y MHOTOKJIETOYHBIX
pacTeHuil. POCTOBbIE BEIIECTBA U UX 3HAUYCHUE.

HepsHast cucrema u peduexTopHas peryisiius Y MHOTOKJIETOYHBIX JKUBOTHBIX.
HepsHas cuctema u €€ oTnensl. DBOMIOLUOHHOE YCIOKHEHNE CTPOCHUST HEPBHOMN
CHCTEMBI Y KHBOTHBIX.

PazpaboTtka anroputmMoB W mporpamm Uit 3PQPEeKTUBHONH (PYHKIMOHATIBHON
AaHHOTAlMK ~ T€HOMOB,  TPAHCKPUIITOMOB, POTEOMOB, MeTab0JIOMOB

MHKPOOPTraHU3MOB, PACTEHUM, )KUBOTHBIX U YEJIOBEKA

OpFaHI/ISM HCJIOBECKA U €10 3J0POBBE

5.1

Oprasbl ¥ cUCTEMBI OPraHOB 4enoBeka. OTenpl TOJIOBHOTO MO3ra MO3BOHOYHBIX
JKUBOTHBIX. Pediekc u pedraexkropHas nyra. be3ycnoBHele U yCIOBHBIE
pednexcer. I'ymopanpHast peryisiuuss W SHAOKPUHHAS CHCTEMA >KUBOTHBIX H
yenoseka. JKene3pl SHAOKPUHHON CUCTEMBI U UX TOPMOHBL. JelicTBHE FOPMOHOB.
B3anmocBs3b HEpBHOH W SHIOKPHHHOW cucTeM. | umoramamo-runodusapHas

cucremMa. Pedrexc u pednexropnas ayra. besycnosHble u ycinoBHbIE pedieKchl
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3amura opraHusma ot OonesHeil. IMMyHHasi cuctema denoBeka. KieTodHbIi u
I'YMOPAJIbHBI HMMYHHUTET. BpOXXAEHHBINA, NPHOOpeTéHHbIH crennduyeckuii
ummyHHTEeT. Teopusi  KJIOHaNbHO-CcenekTUBHOro ummyHutera (IL.Dpnux,
@ M bepuer, C.Tonerasa). BocnamureiapHble OTBETBI OpPraHu3MoB. Pojb

BPOXKIEHHOTO IMMYHHTETA B PA3BUTHH CUCTEMHBIX 3a00JI€BaHHIA
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KposeHocHast cucrema u e€ opranbl. Cepzle, KpOBEHOCHBIE COCYAbl U KPOBb.

Kpyru xpoBoobpamenus. Pabora cepaua u e€ perynsamnus
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Hpixanue yenoseka. {uddys3us razoB uepe3 MOBEPXHOCTh KJIETKU. [[pxaTenbHast
cuctema 4eynoBeka. JlpIxaTenpHass NOBEPXHOCTh. Perymauus  AbIXaHUS.

JlprxaTenbHble 00bEMBI
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HI/IH_IeBapI/ITeJ'IbHaﬂ cHUCTEMa HYCJIOBEKA. OTI[GJ'IBI MUIICBAPUTECIBHOTO TpPaKTa.
HI/IH_IeBapI/ITeJ'IbeIe JKEJIC3BI. BHYTpI/IHOJ'IOCTHOG u BHYTPUKJIETOYHOC

MULIEBAPEHNE

5.6

ITokpoBbl m wmx mnpousBonHbele. Opranbl BbigeneHus. [louku. CtpoeHue u
¢dbyHkunoHnpoBanre HeppoHa. OuubTpaLys, cekpenus U 0OpaTHOe BCACHIBAHHE

KaK MEXaHU3MbI padOThI OpraHoB BeieneHns. OOpa3oBaHNE MOYH y YEIOBEKA

5.7

I[BI/DKGHI/IG yeJIoOBeKa: MblleuHas cucTteMa. CKeJleTHhIE MBIIIIOBI U HX pa60Ta.

CtpoeHue u THUITbI COEANHEHUST KOCTEN

Teopus spomonuu. PazBuTre )kU3HU Ha 3emiie

6.1

OomonmonHast  Teopus Y. JlapuHa. Ilpenmoceuiki  BO3HUKHOBEHUS

napsuHu3Ma. JKu3Hb U Hay4dHas neateabHOCTh U. JlapBuHa.




JBmkyuiue cuiiel 3BOMOLMK BUAOB 1o Y. JlapBuHy (BBICOKAash HHTEHCHBHOCTb
Pa3MHOKEHUSI OpPraHM3MOB, HACJEICTBEHHAs HW3MEHYHMBOCTb, Ooppda 3a
CYLIECTBOBAHHE, €CTECTBEHHBIH U HCKYCCTBEHHBIN OTOOD).

Odopmnenne cunternyeckoil Teopun sBonmounu (CTD). HeitrpanbHas teopus
sBosrormu. CoBpeMeHHas! HBOJIOIMOHHAST OHONOrus. 3HaueHHe 3BONIOLUOHHOM

Teopuu B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOU KAPTUHBI MUPA

6.2

IMonynAumss kak 3JeMeHTapHas eauHuia 3Bomonnd. COBpEMEHHBIE METOIbI
OLIGHKA TE€HETHYECKOro pasHoOOpasust U CTPYKTypbl momyssiuui. M3meHenue
reHooHAa TOMYJSIMUH KaK 3JIEMEHTApHOE SBOJIIOLIMOHHOE SIBJICHHE. 3aKOH
reHetndyeckoro pasHosecus J[xx. Xapau, B. BaiinOepra.

OnemMeHTapHble (aKTOpbl (ABIKYIIME CHJIBI) SBOJIOUMUA. MyTalMOHHBINA
nporecc. KomOunarmBHas wu3MeH4YnBOCTH. [lpelip reHOB — ciydvaiiHble
HEHANpaBJIeHHbIE HW3MEHEHMsT 4YacToT ajeneii B momyminusx.  Jddext
OCHOBATEJIA. Murpauuu. Hsomsnus MOMYJISILIUIA: reorpaduueckast
(mpocTpaHCcTBeHHAs1), Oroyorndeckasi (PernpoayKTUBHAS).

EcrectBenHnplii  otbop — HampaBmsomuii  ¢daktop dBOMOUMH.  DOpPMBI
€CTeCTBEHHOrO OTOOpa: JBMXKYINWH, CTAaOMIM3UPYIOIIUH, pa3pbIBAOIINN
(nu3pynTusHbIii). [1onoBoit oTOOp.

IIprcnocobNeHHOCTh ~ OPraHU3MOB KAk Pe3yJbTaT  MHKPO3BOJIOLHH.
BosnukHOBeHMEe — mpucrnocoOneHuit  y  opraHusmMoB.  Apomopdo3bl U
unnoanantauuu. [Ipumeps! npucrnocobnennii y opraHuzMos. OTHOCHTENBHOCTD
PUCTIOCOOTIEHHOCTH OPTraHU3MOB.

Bun, ero «kpurepuum wu cTpykrypa. BumooOpa3oBaHue Kak  pe3ysbTaT
MUKpPO3BOJIOIMH. M3omsamust — xmoueBoi ¢aktop BunoodpaszoBanus. Ilytu u
crocoObl BUI000OpPA30OBAHUS: AJJIONATPUIECKOE (reorpadudeckoe),
CUMMATPUYeCKoe  (IKOJIOTMYECKOE),  «MTHOBEHHOE»  (TIOJNUIIIOUIU3ALINS,
ruOpuan3anys). JmuTenbHOCTb 3BOTIOIMOHHBIX MTPOLIECCOB.

Mexann3Mbl HOPMUPOBAHHS OMOJOTHYECKOTO Pa3HOOOpasus.

Ponp sBomounonHOi OGuonornu B pa3paboTke HAYYHBIX METONOB COXPAHEHHS
OuopaszHoobpazusi. MUKpPOIBOJIIOLMS U KOIBOJIOLHMS MAPA3UTOB U HX XO3SEB.
Mexann3Mbl GOpMUPOBAHUS YCTOWYHBOCTH K aHTHOMOTHKAM U CIIOCOOBI GOPBOBI

C Hell

6.3

MeTonpl M3y4EeHUsT MaKpO3BOMIOUMHU. [1aneoHTONOrHYecKne METONbl H3yUYeHHS
sBomoumnu. IlepexogHbie GOpMbI U PUITOTEHETHUECKHE PSIIbI OPTAaHU3MOB.
buoreorpaduueckne meroasl nu3ydeHus somounu. CpaBHeHHne Gopel U GayHbI
MaTEPUKOB B OCTPOBOB. bruoreorpadpuyeckue odnactu 3emin. BUnbl->sHIEMUKN U
PEJTUKTHL

OMOpuHoNOrHUecKue M CPaBHHUTEIBHO-MOP(OIOrHYECKHEe METOIbl H3yUYeHHS




OBOJIFOLIUU. T'eneTnueckne MexaHU3MBI OBOJIIOIIMU OHTOI'CHE3a W TIIOABJICHUA
OBOJJIFOMMOHHBIX HOBLICCTB. T'omonoruyneie u AHAJIOTUYHBIC OpTraHbL
Py,[[I/IMeHTaprIe OpTaHbl n aTaBU3MBI. MOJ'IeKy.]'I;IpHO-FeHeTI/ILIeCKI/Ie,
6I/IOXI/IMI/ILIGCKI/IG u MaTEeMAaTHUYICCKUEC METOObI HU3yUCHUA OBOJIFOLTUU.
T'omonoruyHele reHBbI COBpeMeHHbIe METOAbI TOCTPOCHUA (1)I/I.]'IOl"eHeTI/ILIeCKI/IX
TIepPEBbEB.

XpOMOCOMHbIe MyTalluu U 3BOJIFOIHSA MTCHOMOB.

Obmue 3akoHOMepHOCTH (mpaBuia) 3BoioLuUd. HeoOpaTUMOCTh 3BOJOLHU.

AnanrtuBHas paguaunsi. HepaBHOMEPHOCTD TEMIIOB 3BOJIIOLIUN

6.4

Hayunple rumoressl NPOMCXOXKNEHWS JKM3HU Ha 3emie. AOuoreHes wu
na"crnepmus. JloHay4YHbIE PEACTABICHUS O 3aPOXKACHUH KU3HH (KPEAIOHU3M).
I'mnore3za MOCTOSTHHOTO CaMO3apOKAEHUS KU3HU U €€ ONPOBEPIKEHUE OINbITAMU
®. Penu, JI. Cnamnanuanu, JI. Ilactepa. IlpoucxokaeHue OKU3HH U
acTpoOHOIOTHSI.

OcHOBHBIE 3Tambl HeopraHudeckod spomronnu. [lmanerapnas (reojorudeckast)
SBONMIOLMS. XUMHYECKash »5BOMONMA. AOWOTeHHBI CHHTE3 OpPTraHHYeCKHX
BemecTB u3 Heopranudeckux. Ombir C. Mumnepa u I'. FOpu. ObpasoBanue
nonuMepoB U3 MoHoMmepoB. Koauepsarnas runoresa AWM. Onapuna, runoresa
nepsuyHoro Oympona JIk. XompeiiHa, reHermueckas rumnore3a 1. Mémnepa.
Pubozumer (T. Yek) u rumoreza «vupa PHK» VY. I'mnbepra. @opmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKJIETKH.

Hcropus 3emnun u Metoabl €€ u3zydeHus. MckomaeMble OpraHUYeCKHUE OCTATKH.
I'eoxpoHosorust u €€ meronsl. OTHOCHTENbHAsE U aOCONOTHAS TE€OXPOHOJOTHSL
I'eoxpoHonoruyeckas LiKana: 30Hbl, 3Pbl, IEPUOBI, STIOXH.

HauaneHble 3Tansl opranndeckoi ssomonuu. IlossneHne n 3BONIOLUSA NEPBBIX
KJETOK. OBoJronusi Merabonn3ma. BO3HMKHOBEHHE TMEPBBIX HKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTUIEHKH KaK aHAJIOT MEPBBIX Ha 3eMie COOOIIEeCTB.
Ctpomaronutsl IIpokapuoTsl U 3yKapUOTHL

[Ipoucxoxknenne 3ykapuoT (cumMOMOreHe3). DBOJIOLUOHHOE IMPOUCXOKACHUE
BupycoB. IIpoucxokaeHne MHOTOKJIETOUHBIX OpraHu3MoB. Bo3HUKHOBeHHE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tambl 3BOJIOUHMM BBICIIMX pacTeHuil. OCHOBHBIE apoOMOPGO3BbI
pactenuii. Bpixon pacrenuil Ha cymy. llosBineHue CnopoBBIX pacTeHUH U
3aBoeBaHre MMU cymu. CeMeHHble pacTeHus. lIpoucxoskaeHue LBETKOBbIX
pacTeHuil.

OcCHOBHBIE 3Tambl 3BONIOLMUA KMBOTHOrO Mupa. OcHOBHBIE apoMOpGO3bI
JKUBOTHBIX. BeHnckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJIEHHE COBPEMEHHBIX
tunos. IlepBrie XxOpnoBbIe *KUBOTHBIE. JKU3Hb B BOJE. DBOJIOLIUS TO3BOHOYHBIX.

IIpoucxoxnenne ampuOuit u penrtunmii. [IpoucxokaeHne MIEKONMUTAOIINX U




nrul. [lpuHnun kmodeBoro apomopdosa. OcBoeHHe O€CO3BOHOYHBIMH U
MO3BOHOYHBIMU KUBOTHBIMU CYIIH.

PazBurne xu3HN Ha 3emiie MO 3paM U MepUoAaM: apxei, MPOTEPO30H, MaIe030H,
Me3030H, kaihHo30M. OOmas XapakTepuCTHKa KJINMaTa W Te€OJIOTHYeCKHUX
nporeccos. [TosiBieHNe 1 paciBeT XapaKTePHBIX OPTaHU3MOB. YTIIe00pa3oBaHUE:
€r0 YCJIOBUSI U BIIMSIHUE HA Ta30BbIi COCTaB aTMOC(EpHL.

MaccoBble BbIMHpaHMsI — 3KOJIOTMYeCKHEe Kpu3uchl mnpouuioro. Ilpuuunel u
CJIEICTBUSL MAacCOBbIX BbIMUpaHUN. COBpPEMEHHbIN 3KOJIOIMYECKUN KPU3UC, €ro

0CO0EHHOCTH

6.5

Paspensl u 3amaum anTponosiornd. Metoabl aHTponosnioruu. (CTaHOBJIEHUE
MPEICTaBJICHUN O MPOUCXOXKAEHUH yenoBeka. COBpeMEeHHbIE HayUHbIE TEOPHH.
CxoncTBo uyenoBeka € >KUBOTHbIMU. CHUCTEMAaTHUECKOE MOJIOKEHHE 4YeslOBeKa.
CBuzerenbcTBa  CXOACTBA  4eNOBEKA C  JKMBOTHBIMM:  CPABHUTENBHO-
Mop(ooruuecKue, SMOpPHOIOTHYECKHE, (U3HOJIOrO-ONOXUMHUYECKHE,
noseseH4yeckue. OTanuuMs yenoBeka OT XKUBOTHBIX. IIpsiMoxokaeHne U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3Ta U BTOPOH CUTHAJIBHOMN
CUCTEMBI.

JBwxkyuue cuibl ((akTOphl) aHTPONOTreHe3a: OMOJIOTHYECKHE, COLHAaJIbHBIE.
CooTHotrerre OMONOTHYECKNX U COLUANBHBIX (PAKTOPOB B aHTPOIOTEHE3E.
OcHOBHbIE CTaIUN aHTPOIIOreHe3a. ABCTPAIIONUTEKU — ABYHOTUE NPEAKY JIOIEH.
Yenosek  yMmenblli, NE€pBblE M3TOTOBJIEHUS Opyaud  Tpyda. Yenosek
NPSIMOXOJSIIIMIA W TEPBbI BBIXON JiroAel 3a mpeneisl Adpuku. YenoBek
refinensOeprckuii — OOIIMI MPENOK HEaHIePTaJbCKOIO YEJIOBEKa U HEJIOBEKa
pasymHoro. YenoBek HeaHAEPTAJbCKUU KaK BUJI JIIOAEH XOJIOAHOIO KJIMMATA.
YenoBek pa3syMHBIH COBPEMEHHOIO THIA, JCHUCOBCKUM YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a npenenamMu AQpuku.

DBOMIOLMA COBPEMEHHOTO 4YeJoBeKa. ECTeCTBEHHBbI OTOOp B IMOMYJISALIUSAX
yenoBeka. MyTalMoHHBIA mponecc u noaumopdusm. IlonynsnnoHHbIE BOJHBL,
nperip reHos, Murpauus U «3p¢GeKT OCHOBATENSH» B MOIMYJISILHISIX COBPEMEHHOTO
YesoBeKa.

Yenoseueckue pacel. Ilonstue o pace. boabmme pacel:  eBponeouaHas
(eBpaswmiickasi),  aBCTpaJO-HerpougHasi  (SKBaTOpPUANbHAsI),  MOHTOJIOHMIHAS
(a3marcko-amepukaHckasi). Bpemss u myTH pacceneHus 4eJoBeKa IO IUIaHETe.
EnuncrBo uwenoseueckux pac. HayuHas HecOCTOATENBHOCTb — pacu3Ma.
[IprcrnocobneHHOCTh 4YeNoBeKa K Pa3HbIM YCIOBHSIM OKPYXKAIOIIEH Cpenbl.
Bnusinue reorpaduueckoli cpempl u  npetida reHoB Ha Mopdoioruoo u

(bu3noNOrNIo0 YenoBeKa

OKOCUCTEMEI U NpUCymue MM 3aKOHOMEPHOCTHU




7.1

Paznenel u 3anauun s3xos0run. CBsi3b 3KOJIOTUU C APYTUMHU HAyKAMH.
Metonel skomoruu. lloneBble HaOMIOAEHUS. DKCHEPUMEHTHI B HKOJIOTHH:
NpUPOAHBIE W JabopaTopHble. MopenupoBaHHWE B 3KOJOTHH. MOHHTOPUHT

OKPYKAOIIel Cpebl: IOKATbHBIN, PErHOHATBHBIN U MI0OaTbHBIN

7.2

Oxonoruueckre (akTOppl M 3aKOHOMEpPHOCTH ux aedcTBus. Kiaccudpukarus
SKOJIOTHYECKUX  (DaKTOpOB: aduoTHHUeCKHe, OWOTHYECKUE, AaHTPOIOTCHHBIE,
OOmme 3aKOHOMEPHOCTH JEHCTBHUS SKOJOrmdeckux ¢akropos. Ilpasuio
munnmyma (K. HInpenrens, 0. JIubux). TomepanTtHOCTh. DBPUOUOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBIL.

Abnornueckue (aktopbl. CBer kak 3kosorudeckuii ¢akrop. JleiicTBue pasHbIX
YYaCTKOB COJIHEYHOT'O CIIEKTpa Ha OpPraHu3Mbl. OJKOJOTUYECKUE TPYIIIbI
pacTeHHil U JKUBOTHBIX IO OTHOIICHWIO K cBeTy. CurHanbHas poib CBeTa.
doTonepuonusM.

Temneparypa kak skojorudeckuii ¢akrop. JleiicTBue TeMmmepatypbsl Ha
opranusmsl. ITolikunoTepMHble 1 TOMOHOTEPMHBIE OpPraHU3MbL. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocte kak skomormyeckuit  (aktop. IlpumcmocoGnenmss pacrteHmii K
noazepKaHuo BonHOro Oananca. Kimaccmdukamusi pacTeHHil MO OTHOLIEHUIO K
Boze. [IpucriocodeHus JKUBOTHBIX K M3MEHEHUIO BOAHOTO PEXKUMA.

Cpenpl oOuTaHHWsI OpPraHU3MOB. BOJHAs, HA3E€MHO-BO3IYyINHAS, ITOYBEHHAs,
rnyOMHHAS —~ MOANOYBEHHAs, BHYTPUOPTaHU3MEHHas. DH3HUKO-XUMHYECKHUE
0CcOOEHHOCTH cpex obuTaHus OpraHu3MoB. l[IpucrmocoGieHust OpraHu3MOB K
JKU3HH B Pa3HBIX Cpenax.

buonornyeckue purmbl. BHemane n BHyTpeHHHE pUTMBbL. CyTOYHBIE U TOIUYHBIE
putMmbl. IIprcnocoOieHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM YCIOBHH
JKU3HML.

Kuznennsle popmbl opranm3moB. [lonsTue o xu3HeHHOH (Popme. JKu3HEHHBIE
(bopMBI pacTeHMIA: OepeBbsl, KYCTAPHUKU, KyCTAPHUYKH, MHOTOJIETHHE TPAaBBI,
onHoJeTHHE TpaBbl. JKu3HeHHbIE (POPMBI KUBOTHBIX: THAPOOUOHTHI, T€OOUOHTHI,
a3pobuoHTEL. OCOOEHHOCTH CTPOSHUS 1 00pa3a KU3HU.

buornueckue ¢akropel. Buael OHOTHUECKHMX B3aMMOAEWCTBUIH: KOHKYpPEHLHS,
XHUIIHUYECTBO, CMMONO3 M ero (opmsel. Ilapasutusm, xoonepanms, MyTyaslu3M,
KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaxJIEOHMYECTBO). Herpoduueckne
B3auMofeiictBus  (tonmueckue, (¢opudeckue, (abpuyeckue). 3HaUCHHE
OMOTHYECKUX B3aMMOMACHCTBUI [UI CYyIIECTBOBAHUS OPTaHU3MOB B Cpene

obutanus. [IpuHINIT KOHKYPEHTHOT'O UCKITFOUEHHS
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OKOJIOrH4ecKue XApPaKTCPUCTUKU TMOMMYJIALINN. HOHy.]'I;ILII/Iﬂ Kak Ouosioruueckas

cucrema. Poyib HEOMHOPOMHOCTH Cpenbl, (PU3NUEeCKUX OapbhepoB H OCOOCHHOCTEH




Ononoruu BUAOB B (POPMHPOBAHUHU MPOCTPAHCTBEHHOW CTPYKTYPbI MOITYJISLIH.
OcHOBHbIE MOKa3aTeNU MOMYJSILMU: YUCJIEHHOCTb, IUIOTHOCTh, BO3pacTHas U
MOJIOBAst  CTPYKTYpPa, pPOXKAAEMOCTb, MHNPUPOCT, TEMII POCTa, CMEPTHOCTD,
MUTPALIUS.

Oxonoruyeckass CTpykTypa mnomyasuud. OLeHka YHUCIEeHHOCTH MOMYJISALUU.
JluHaMuKa NOMyJsILUU U €€ peryjsiuus. buotnueckuil moTeHLUan MOMYJISILUH.
MogenupoBanne AWHAMUKM —nonyjasuud.  KpuBble pocTa  YUCIEHHOCTH
nonyJjsiuuu. Kpusble BbDKMBaHUA. Peryisinins 4UCIEHHOCTH MOMYJALUR. POJb
(bakTOpOB, 3aBUCAIIMX H HE 3aBUCAIIUX OT IUIOTHOCTH. KOJOTHMYECKHE
crparerun Bunos (r- u K-crparerun).

[Tonsitue o0 skomormyeckoil Huine Bunma. MecrooOutanue. MHoOromepHas
Mopaenb skonormdyeckod Humu k.M. Xatunncona. Pasmepel 3k0nOru4eckon
Humu. [loTreHnmnanbHas u peaan3oBaHHAs HULIU.

Bun xak cucrema nonynAauuid. Apeansl BUAOB. Bunbl M HUX JKU3HEHHBIE
CTpaTermd.  3aKOHOMEPHOCTM  TOBEJEHHUS M MUIpauuil  KMBOTHBIX.

Buonornueckue nuBa3zuu Uy KEPOAHBIX BUAOB

7.4

CoobmectBa opranusmoB. buoneno3 u ero crpykrypa. Csssu mexny
opraHmMamMu B OwWoOleHO3e. DJKochcTeMa Kak OTkpbitas cuctema (A.Jlx.
Tencnu). @PyHKUMOHANBHBIE OJIOKM OPTaHU3MOB B 3KOCHCTEME. MPOIYIICHTHI,
KOHCYMEHTHI, penyueHTbl. Tpodudeckue yposHH. Tpodudeckue 1enu U CETH.
AbGuotnyeckue 0yoku 3kocucteM. [1ouBbl U Wbl B 3KOCHCTeMax. Kpyrosopor
BELLECTB U MOTOK YHEPTHUU B SKOCUCTEME.

OcCHOBHBIE TIOKa3aTeNN 3KOCHUCTEMbl. buomMacca u mpoayKuus. DKOJOTUYECKHE
MUPaMUIbI YUCelT, OMOMACChl U SHEPTHUU.

HampaenenHble 3aKOHOMEpHBIE CMEHBI COOOMECTB — Ccykueccuu. [lepBUUHbIe W
BTOPUYHBIE CYKLECCHUU WM WX TMPUYMHBL AHTPONOreHHBbIC BO3IEHUCTBUS Ha
cykueccuu. Knnmakcaoe coobmectso. buopasnoobpasue u moimHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[Ipuponnsie >KOCHUCTEMBI. AHTPOIOT€HHBIE 3SKOCUCTEMBI. ATPOIKOCHUCTEMA.
ArpoueHos. Paznuunst Mexxy aHTPOIIOT€HHBIMH U IPUPOIHBIMU 3KOCUCTEMAMHU.
Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucreM. I'oponckas diopa u
¢dayna. CuHaHTpOMU3aLUUs TOPOACKOH (hayHbL bHojormueckoe u X0o3sIiCTBEHHOE
3HAYEHUE arpo’KOCHUCTEM U YpOO3IKOCHCTEM. 3aKOHOMEPHOCTH (HDOPMUPOBAHHS
OCHOBHBIX B3aUMOJEUCTBUI OPraHU3MOB B SKOCUCTEMAX.

IlepeHoc 3HEpruM U BEIIECTB MEKIY CMEKHBIMU 3KOCHUCTEMAMH. Y CTOHYUBOCTD
OpraHU3MOB, TOMYJSIMUA M SKOCHUCTEM B YCIOBHUSIX €CTECTBEHHBIX H

AHTPOIOr€HHBIX BO3ACUCTBUI

1.5

Bbuochepa — oOmernmanerapHas o0ojouka 3emiid, TA€ CYLIECTBYET WIH




cyuecTBoBana ku3Hb. YueHne B.M. Bepnaackoro o Owmocdepe. Obmactu
Ouocdepsr u e¢ coctas. JKuBoe BerecTBo 6Hochepsl U ero QyHKIUH.
3akoHOMepHOCTH cymecTBoBaHus Ouocheprr. OcobenHoctu Omochepsl Kak
rinobanpHOM  3KOocHcTeMbl.  JluHamuueckoe  paBHOBecue B Ouocdepe.
KpyroBopoTsl BeliecTB ©u OHOreOXMMHYECKHE LMKIbl (yrjiepoma, asoTa).
PurmuuHOCTS siBeHuit B Ouocdepe.

3onanbHOCTh Onochepsl. Ilonatue o 6mome. OCHOBHBIE OMOMBI CYILIH: TYHApA,
XBOWHBIC Jieca, CMELIAHHBbIE W LIMPOKOJUCTBEHHBIC JieCa, CTEIH, CaBaHHBI,
NyCTbIHYU, TPONHYECKHE Jieca, BBICOKOropbs. KimMmar, pacTUTEeNbHbIH U
JKHUBOTHBIH MUP OHOMOB CYIIH.

CTtpykTypa ¥ (pyHKLHsI KMBBIX CHCTEM, OLIEHKa HX PECYpCHOrO MOTEHIHANa M

OnocdepHbIX QyHKIHIA

7.6

DKOJNIOTUYEeCKUEe KPU3UCHI U UX MpU4HHbL. Bo3pelicTBue yenoBeka Ha Ouochepy.
3arpsi3sHeHHEe BO3NyIIHON cpeapl. OxpaHa BO3AyXa. 3arpsi3HEHHE BOMHON CPEIbI.
Oxpana BogHBIX pecypco. Paspymenne moussl. OXpaHa MOYBEHHBIX PECYPCOB.
H3menenue knumara.

AHTpPOIIOreHHOE BO3JEHCTBUE HAa PACTUTENbHBIN U JKUBOTHBIM Mup. OxpaHa
PacTUTENBHOrO M KUBOTHOrO Mupa. OCHOBHBIE NMPUHLHIBI OXPAHbI MPUPOABI.
Kpacubie kuuru. Oco0o oxpansieMble mpupoansie Tteppuropun (OOIIT).
Boranmueckue canbl 1 300J0THUECKHE MTAPKH.

OCHOBHBIE TPHUHLMUIBI YCTOMYMBOIO PA3BUTHS UEJIOBEUECTBA M TMPUPOJIBL
PaunonaneHOE  TPUPONONONB30BAHME W COXPAaHEHHE  OHMOJIOTMYECKOTro

pa3HooOpasus 3eMiu




