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MOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o yueOHOMY mpeamety "buomorusa" (manee - Oumosorusi) Ha
ypOBHE cpenHero oodiero obpa3zoBaHus pa3zpaboraHa Ha ocHoBe demepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparumy,
dI'OC COO, Konnenuuu mpenojiaBaHus ydeOHoro mnpeamera «buomorus» wu
OCHOBHBIX MOJIOKEHUN (PenepaabHoil paboueit mporpaMmMbl BOCIIUTAHHUS.

VYuebnbiii npeamer «buonorusy yrayonéaHoro ypoBHsS usydeHws (10-11
KJIACCHI) SIBIISIETCS OJHUM W3 KOMITOHGHTOB MpeaMeTHOW obnactu «EcTtecTBeHHO-
HayuHble mpeameTbl». CormacHo mnonoxenusm @OI'OC COO npodunbHble
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YIriayOJEHHOM YpOBHE, SIBIISIIOTCS CIIOCOOOM
nuddepenupann  oOydeHUsT Ha YPOBHE CpelHero oOiiero oOpa3oBaHUs U
MPU3BaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXKY OCHOBHBIM OOIIUM, CPEIHUM
o01IuM, cpeHUM MPodeCCUOHATIBHBIM U BBICIIUM 00pa3oBaHueM. B To xe Bpems
KOKIBIM M3 JTUX YYEOHBIX TMPEIMETOB JODKEH OBbITh OpPUEHTHPOBAH Ha
MPUOPUTETHOE pelieHue o0pa30BaTENbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOLIUX
3a/1a4, CBSI3aHHBIX C MpodopUeHTAIUEeH OOyYaromMXCsl W CTUMYJIHUPOBAHHEM
MHTEpeca K KOHKPETHOM OOJaCTH HAy4YHOTO 3HAHMS, CBS3aHHOTO C OHMOJIOTHEH,
MEJIULIMHOM, KOJIOTUEH, TICUXO0JIOTUEN, CITOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma mo yue6HOMy mnpenmetry "buonorus" na€t mpencraBieHue o
Hea W 3aladax M3ydeHws ydeOHoro mnpeamera «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeAeIsieT 00s13aTesIbHOe (MHBAPUAHTHOE) MPEIMETHOE COJIepKaHUe, €T
CTPYKTYPUPOBAaHHME TIO pa3fenaM W TeMmaMm, pachpeleleHrue Mo Kiaccam,
PEKOMEHAYET TOCJEeN0BaTEIbHOCTh M3YyUYCHUS Y4eOHOTO MaTepuaia ¢ Y4€ToM
MEXIPEIMETHBIX W BHYTPUIPEIMETHBIX CBs3€H, JIOTMKA Y4eOHOTro mpoIiecca,
BO3pPAaCTHBIX OCOOEHHOCTeH oOyuaromuxcsi. B mporpamme mo Ouosioruu
peanu30oBaH MNPUHIUIT MPEEMCTBEHHOCTH C HM3Y4YEHHUEM OWOJOTHUM Ha YPOBHE
OCHOBHOrO  oOmero oOpa3oBaHusi, Onarojgapss 4YeMmMy  IPOCMATPUBAETCA
HAIMpPaBJICHHOCTh HA  TIOCIEAYIOIIEE pa3BUTHE  OWOJIOTMYECKUX  3HAHHM,
OPUEHTHUPOBAHHBIX HAa (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHS,
HKOJIOTUYECKOTO MBIIIUICHUSI, TPEJCTABIEHUA O 3J0pOBOM oOpa3e >KW3HH, Ha
BOCIIUTaHUE OEPEKHOTO OTHOUIEHUS K OKpYXKawIlled npupogHoi cpeae. B
porpaMme 1o OMOJIOTHUH TaKXkKe MOKa3aHbl BO3MOXHOCTH Y4€OHOT0 MpeaMeTa
«buonorusiy B peammsamuu  TpeboBannit PI'OC COO K MIaHUPYyEMBIM
JUYHOCTHBIM, METAaNpPEAMETHBIM U TMPEAMETHBIM pe3ylibTaraM OOYy4YeHHS U B
GbopMHpPOBaHUM OCHOBHBIX BHJIOB Y4COHO-TIO3HABATENHHON  JEATEIHLHOCTH
OoOy4Jarommxcsi MO0 OCBOCHHUIO COJIEpKaHUSI OMOJIOTMYECKOro OoOpa3oBaHUs Ha
YpOBHE cpeaHero oouiero o0pa3oBaHus.

VYyebOnsiii npeamer «buonorus» Ha ypoBHE CpeHEro ooOuero oopa3oBaHUs
3aBepiiaeT OuOoJIOTMYEeCKOoe O00pa3oBaHME B IIKOJE W OPHUEHTHPOBAH Ha
pacmmpeHrue W yriayOjieHne 3HaHWK O0ydJarommxcs O JKMBOW MPHUPOJE, OCHOBAX



MOJICKYJISIPHOM M KJIETOYHOW OWOJIOTUH, SMOPUOJIIOTMH U OWOJIOTMH Pa3BUTHSA,
T€HETUKH, CEJIEKIINH, OMOTEXHOIOT U, FBOJIFOLIMOHHOTO YUYE€HHUS U KOJIOTUH.

Nzyuyenne yueOHoro mnpenmera «buonorus» Ha yriayOlIeHHOM ypOBHE
OPUEHTHPOBAHO Ha MOJTOTOBKY OOYYAIOMIMXCS K MOCIEAYIOIIEMY MOJIYUYEeHHUIO
Ouonornyeckoro  oOpa3oBaHMsi B  By3aXx M OpraHu3alUsAX  CPEAHETO
npogeccuoHanbHOro o0pazoBaHus. OCHOBY €0 COAEpPKaHUS COCTABIISAET CUCTEMA
OMOJIOTMYECKUX  3HAHMM, MOJIYYEHHBIX @PU HU3YYEHUU  OO0YyYaroIIUMMCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3JeiIOB OMOJIOTMH HAa YPOBHE OCHOBHOI'O
obmero oOpazoBanusi, B 10—11 kiaccax 3TH 3HAHUS MOJNYy4YalOT pa3BuTHE. Tak,
pacmvpeHsl M YIJIyOJIeHbl OMOJIOIMYECKHE 3HAHUS O PACTEHUSX, MKUBOTHBIX,
rpubax, OaKTepusx, OpraHu3Me 4YeJIOBeKa, OOIIMX 3aKOHOMEPHOCTSIX KHU3HHU,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEAEHUS MTPUKIIATHOTO U IIOMCKOBOIO
XapakTepa, KOTOPble MOXHO HCIOJIb30BATh KaK OPUEHTHUPHI JJIA MOCIEAYIOLIErO
BbIOOpa mnpodeccun. Bo3MoxkHa Takke WHTErpauus OMOJOTMYECKHX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMM, MOJIYYEHHBIMU OOYYarOIIMMUCS NpU HU3YyUYECHHUH
(bu3MKHN, XMMHHU, Teorpaduu 1 MaTEMaTUKH.

CrpykTypa mporpammbl 1o ydeOHoOMy mpeamety "buonorus" orpaxaer
CUCTEMHO-YPOBHEBBIM M 3BOJIIOIMOHHBIA MOAXOABl K HW3YYEHUIO OHOJIOTHH.
CorylacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JJIs KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpPraHM3alliH, YBOJIFOIIMU OPraHUYECKOro MUpa Ha 3emiie,
coXpaHeHHusi Oumoyiormueckoro pasHooOpasus 1ianetel. Tak, B 10 kiacce
W3Y4YalOTCSi OCHOBBI MOJICKYJISIPHOM M KIJIETOYHOW OWOJIOTHMH, SMOPUOJIOTUH U
OMOJIOTUN Pa3BUTHSI, TEHETUKU M CENEKIHH, OMOTEXHOJOTUU U CUHTETHYECKOU
OMOJIOTHH, aKTYaJIU3UPYIOTCS 3HAHUS OOydaromuxcs 1Mo OOTaHWKE, 300JI0THH,
aHatomuu, Qusnonoruu uemoBeka. B 11 kmacce u3ydaroTcs SBOIIOINMOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U yUYeHHE 0 Ouocdepe.

VYueOnslii npeamer  «buonorus» mnpuszBaH  00e€CHEUYUTh  OCBOCHHE
O0Oy4aroIIMMUCS OMOJOTUYECKUX TEOPUN U 3aKOHOB, MW, TPUHIIUIIOB U MPaBUJI,
JIe)KAIINX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTOOOpPa3sUM M OCOOEHHOCTAX KJIETKH, OPraHu3Ma, MOIYJISIIHH,
OMOLIEH03a, 9KOCUCTEMbI, O BBIAAIOLIUXCS HAYYHBIX JOCTUXKEHHUSAX, COBPEMEHHBIX
UCCJIEI0BAHUSIX B OMOJIOTUY, MPUKIIAHBIX ACHEKTaX OMOJIOrMuecKuX 3HaHuu. J{iis
pa3BUTUSL M TOJJCPKAHUS MHTEpeca OOydaroluxcs K OHOJOTHHM Hapsay co
3HAYUTENbHBIM 00BEMOM TEOPETUUECKOTO MaTepHalia B COACpPKAHUH MPOTrpamMMbl
o OHMOJIOTMH TPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAaHOBJIEHUS U PA3BUTHUSA
TOM WM MHOW oOnacTh OMOJOTHH, BKIIAJIOM OTEUECTBEHHBIX U 3apyOEKHBIX
YUEHBIX B pELLIEHUE BAXKHEUIINX OMOJIOIMUECKUX U SKOJIOIMUECKUX MPOOIIeEM.

Lenb nzydenus yuebHoro npeamera «buonorus» Ha yriyojJéHHOM ypOBHE —
OBJIQZICHHME  OOYyYalOUMMHUCS  3HAHUAMHU O  CTPYKTYPHO-()YHKIMOHAJIBHOU
OpraHM3allM KUBBIX CHCTEM Pa3HOTO paHra U MpUOOpETeHHE YMEHUU



UCIOJIB30BaTh 3TH 3HaHUA B (POPMUPOBAHMM MHTEpEca K ONMpenenéHHON obiactu
npo(heCCUOHATIBHON JESATENIbHOCTH, CBSI3aHHOM ¢ OWoNoruen, win K BbBIOOpPY
y4e0HOT0 3aBeICHUs 1)1 IPOAOHKEHNUS OMOJIOTHYECKOT0 00pa30BaHusl.

JlocTmkeHne 1enu Uu3ydeHus ydeOHoro mpenmera «buonorus» Ha
yIi1yOIEHHOM YpOBHE 00€CIIEUMBACTCS PEIICHUEM CIIEYIOIINX 3a1au:

OCBOCHHE OOYYaIONUMHUCS CUCTEMbI OMOJIOTMYECKUX 3HAHW: 00 OCHOBHBIX
OMOJOTMYECKUX TEOPHSIX, KOHLEIIHUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IPaBUJIaX, COCTABIISIFOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYI0 KAPTUHY MUPA; O
CTPOEHMHM, MHOTOOOpa3sMM MU OCOOEHHOCTSAX OHOJIOTMYECKUX CcHUCTEM (KJIETKa,
OpraHu3M, MOMyJSAIus, BU, OMOTreoIeH03, Onocdepa); O BHIAAIOIIMXCS OTKPBITHIX
Y COBPEMEHHBIX UCCIIEIOBAHUSX B OMOJIOTHH;

O3HAaKOMJIEHHE OO0YyYaroUMxcs C METOAAMM IO3HAHUS >KUBOM IMPUPOIBL:
UCCJIEIOBATEIbCKUMU  METOJIaMH  OMOJIOTMYECKMX HayK (MOJIEKYJSIpHOM H
KJIETOYHOM OHOJOTuM, 53MOpPHOJIOTMM W OWOJOTMU PpPAa3BUTUA, TEHETHKU H
CEeJICKIIMM, OWOTEXHOJOTMM U CHHTETUYECKOW OWOJIOrMM, IaJ€OHTOJIOTHH,
HKOJIOTUM);  METOJaMU  CaMOCTOSITEIbHOIO  IPOBENEHUS  OMOJOTMYECKUX
UCCIENOBAaHUM B JabopaTopud W B HOpupoae (HaONIOAEHUE, H3MEPEHHUE,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaJICHHE OOYYaIOIIMMHUCA YMEHUSMHU: CaMOCTOSITEIbBHO  HaxOJUTh,
aHAJIM3UPOBaTh W HCIOJIb30BaTh OMOJOTMYECKYI0O HH(OPMALNIO; IOJIb30BAThCA
OMOJIOTUYECKON TEPMUHOJIOTHEH M CHMBOJUKOMW; YCTAHABIMBATh CBSI3b MEXKIY
pa3BUTHEM OHWOJIOTMM UM  COLUMAJIbHO-PKOHOMUYECKHMMH U  3KOJOTHUYECKUMHU
npo0jemMaMu 4YeJIOBEYECTBA; OLICHUBATh IOCIEIACTBUS CBOEH AESTENBHOCTU IO
OTHOILIEHUIO K OKpYXarollell NpupogHON cpede, COOCTBEHHOMY 3J0POBBIO U
3I0POBBIO  OKPY)KAIOIIMUX  JIOJICH; OOOCHOBBIBAaTH M COOJIOJATh  MEpHI
npoQUIaKTUKA WH(EKIMOHHBIX 3a00JI€BaHMI, TTpaBuia MOBEIEHUS B MPUPOAE U
oOecrieyeHus: 0€30MaCHOCTH COOCTBEHHOM KU3HENEATEIbHOCTH B UPE3BbIYANHBIX
CUTyallUsIX ~ MNPUPOJHOTO M  TEXHOTEHHOIO0  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHH;

pa3BuTHE y 00y4YaroIUXCsl HHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
B IMpoIleCCeé 3HAKOMCTBA C BBLAAIOUIUMUCSA OTKPBITUSIMU U COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHWOJIOTHH, pEIIaeMbIMU €0 MpoOJeMaMu, METOJ0JIOTHeH
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS HKCIIEPUMEHTAIBHBIX
UCCJIEIOBaHUM, peleHus] OMOJIOrMYECKUX 3a/1a4, MOJCIMPOBAHUS OMOJOTHUYECKIX
00BEKTOB U IIPOIIECCOB,;

BOCIIUTAHUE y 00yYarOUIMXCsl [IEHHOCTHOIO OTHOUIEHUSI K dKUBOW MPUPOJIE B
LIEJIOM U K OTJENbHBIM €€ 00bEKTaM U SIBJICHUSM; (POPMUPOBAHNE IKOJIOTMUECKOH,
TeHETUYECKOM TIpaMOTHOCTH, OOIIed KyJbTypbl TOBEACHUS B  MPHUPOJE;
MHTErPalH €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHre O00y4arolMMHUCS  KOMIETEHTHOCTM B PAlMOHAJIBHOM



IPUPOIOTIONB30BAaHUM (COOIOICHNE TMpaBWJI TMOBEACHUS B MPHUPOJE, OXPaHBI
BUJIOB, IKOCUCTEM, OHOChEphI), COXpaHEHUH COOCTBEHHOTO 3/I0POBbSI M 3JJ0POBbSA
OKpYXXarolux  Jirojaer  (cobmogeHuss Mep NpopUIaKTHKA — 3a00JICBaHUM,
oOecrieyeHne OE30MaCHOCTH >KU3HEACSITEIIBHOCTH B YPE3BBIYANHBIX CUTYyAIUSIX
OPUPOTHOTO M  TEXHOTEHHOTO XapakTepa) Ha OCHOBE  HCIIOJIb30BAHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM JKU3HMU;

CO3JaHME  YyCIOBUWA I  OCO3HAHHOrO  BbIOOpa  OOydaronuMucs
WHIMBUAYaIIbHON o0Opa3oBaTenbHON TPaeKTOpUHU, CIOCOOCTBYIOIIEH
nocJeayonemMy TpoPecCHOHATILHOMY CaMOOTPEIEICHUI0, B COOTBETCTBUU C
WHIUBUyaJIbHBIMU UHTEpPECAaMH U MOTPEOHOCTSMU PETHOHA.

OO01iee yncao 4acoB, OTBEACHHBIX HA M3yYEHUE OMOJOTMU Ha yriayOJIE€HHOM
YpOBHE CpeaHero o0rmiero oopa3oBanus, coctaBmsieT 204 vaca: B 10 kmacce — 102
yaca (3 gaca B Hezemo0), B 11 ximacce — 102 yaca (3 gyaca B HEZIEIO).

OT0O0p OpraHum3alMOHHBIX (OPM, METOJOB U CPEACTB OOY4YEHHUS OHOJIOTHU
OCYILECTBISIETCS C Y4ETOM CHELM(PUKU €ro CoAepKaHHs M HalpaBJICHHOCTH Ha
OPOAODKEHHE OMOJIOrMYEcKOro 0o0pa3oBaHMs B OpPraHM3alMsIX CPEJHErO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.

O0s13aTenbHBIM yCIIOBUEM NPU 00yYeHNUN OMOJIOTHH Ha YyriayOlIEHHOM YpOBHE
SBJISIETCSL NIPOBEJCHUE JIA0OPATOPHBIX M MPaKTHUECKUX pabor. Takxke yuyacTue
OOy4YaronIMXcsi B BBIMOJHEHUU MPOCKTHBIX M y4eOHO-HCCIIEOBATENbCKUX PadoT,
TEMaTHUKa KOTOPBIX ONpENENsIeTCs y4YUTEIeM Ha OCHOBE  HMEIOIUXCS
MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBHIA.



COJAEPXKXAHUE OBYUYEHUA

10 KJIACC

ConepxaHue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOJUT B MPOBEPKY
rocyaapcTBeHHou utoroBoit arrecraruu (I'MA).

Tema 1. buoJsiorusi kak Hayka

CoBpeMeHHas OuoiOrusi — KOMIUIEKCHas Hayka. KpaTkasi ucropusi pa3BuTUs
Ouonoruu.  buonormyeckue HayKd M H3y4aeMble UMH  MPOOJIEMBI.
dyHIaMEHTalbHbIEC, NPUKIAIHBIE W TIOMCKOBBIE HAYYHBIE MCCJIEAOBAaHUA B
OHOJIOTUU.

3HaueHue OHOJOTUU B (POPMUPOBAHUHM COBPEMEHHOM €CTeCTBEHHO-HAYYHOU
kaptuabl Mupa. [Ipodeccuu, cBsizaHHble ¢ Ouosiorueil. 3HaueHHEe OMOJIOTUU B
MPAKTUYECKOM JEATEIBHOCTH YEJIOBEKA: MEJUIIMHE, CEIIbCKOM XO3SIUCTBE,
IIPOMBIILIJIEHHOCTH, OXPaHE HPUPOJIBL.

JleMoHCTpanumn

[Toptpetsi: Apucrorens, Teodpact, K. Jlunneit, K. b. Jlamapk, Y. JlapBuH,
V. I'apsen, I'. Mennens, B. U. Bepnanckuit, U. I1. ITaBnos, 1. 1. Meunukos, H.
. Basunos, H. B. Tumodeen-Pecorckuii, J[xx. Yorcon, ®. Kpuk, /1. K. bemnses.

Tabnuipl 1 cxembl: «CBsi3b OMOJOTHM C JAPYrUMU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. )KuBble cuCTeMbI H UX H3yYeHHE

XKuBble cucTEeMbl Kak NpeaMeT u3ydeHusi Ouonoruu. CBOWCTBA KUBBIX
CUCTEM: €IMHCTBO XHMMHYECKOIO COCTaBa, JUCKPETHOCTb M LEJIOCTHOCTS,
CI0KHOCTb M YIIOPSJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOPraHU3aLMs,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alMu JKUBBIX CHUCTEM: MOJIEKYJSPHBIM, KIETOYHBINH,
TKaHEBBIH, OPTraHU3MEHHBI, MOIYJISILIMOHHO-BUI0BOM, 3KOCUCTEMHBIN
(bmoreonenoTnyeckuii), OmochepHsiii. Ilporecchl, NPOUCXOAAIIHE B KHBBIX
cuctemax. OCHOBHbIE TpPHU3HAKH >KUBOTO. JKW3HB Kak (hopMa CyIIECTBOBAHUSA
Marepuu. Hayku, n3ydaroiye >kMBble CUCTEMbI Ha PA3HBIX YPOBHAX OpraHU3aLINM.

N3ydenune xuBbIX cucteM. Metoabl Ouosornueckoil Hayku. HaOmronenue,
M3MEpPEHUE, SIKCIIEPUMEHT, CUCTEMAaTU3alus, MeTaaHanu3. [loHdaTrue 0 3aBUCUMON U
HE3aBUCUMOM TmepeMeHHOoW. [lmanupoBanune »skcnepumenTta. IloctanoBka wu
npoBepka rumnore3. HyneBas runote3a. [loHsTHe BBHIOOPKH M €€ JOCTOBEPHOCT.
Pa3bpoc B Ouonormueckux JaHHbIX. OlEHKa JTOCTOBEPHOCTH TOJYyYEHHBIX
pe3ynbTaTtoB. [IpuunMHBI HCKaKEHUS Ppe3ynbTaToB HKcnepumenta. l[lonsitue
CTaTHCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmupl u cxembl: «OCHOBHBIE TPU3HAKKU KU3HW», «buonornyeckue
cucteMbl», «CBOHCTBa KUBOM MaTepun», «YPOBHU OpraHU3ALMHU KUBOU



npuposib», «CTpoeHHE >KUBOTHOM KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHoOB 4YeJoBeuecKoro opranuszmay, «buoreoneHos», «buocdepay, «Metombl
W3YUYEHHUSI )KUBOU TTPUPOJIBI».

O6opynoBanue:  nabopatopHoe  oOOpyAOBaHHE IS MIPOBEICHUS
HAOJIIOICHUM, U3MEPEHH, SKCTIEPUMEHTOB.

IpakTnueckas padora «lcnonb3oBaHWE PaA3IUYHBIX METOJIOB IMpHU
W3YUYEHUHU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTKu

Kierka — cTpykTypHO-(QYHKIIMOHANbHAS e€auWHULA >kuBoro. Mcropus
OoTKphITHS KIIeTKU. PaboTe! P. ['yka, A. JleBenryka. Knerounas teopus (T. IlIBaHH,
M. Ineiinen, P. BupxoB). OCHOBHbIE TOJIO)KEHUSI COBPEMEHHOM KJIETOYHOM
TEOPUH.

Metoasl  MOJEKYISIPpHOM W KJIETOYHOW  OHMOJIOTMHM:  MHKPOCKOIIHS,
xpomarorpadus, 371eKTpodope3, METOJ MEUYEHbIX aTOMOB, auddepeHIuanbHOe
HEeHTpUYTUpOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yueHue @QurkcuposanHHwix
K1emokK. DIEKTpOHHAass MUKpockonusa. Kougokanvnas mukpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JlemoHcTpanuu

[Toptpetsr: P. I'yk, A. JleBenryk, T. llIBann, M. [llneiinen, P. Bupxos, K. M.
bap.

Tabmuibl u cxembl: «CBETOBOM MUKPOCKOI», « DIEKTPOHHBIH MHUKPOCKOID,
«HMcTopus pa3BUTHS METOA0B MUKPOCKOIIMM.

OOopynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMPENapaThl pPaCTUTEIbHBIX,
YKUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

IIpakTuyeckass padora «/3yueHue METOMOB KIETOYHOW OHMOJIOTUU
(xpomarorpadus, anexkrpodopes, auddepeHMATBHOE LEHTpUPYTrUpOBaHUE,
IT11P)».

Tema 4. XumMuueckasi OpraHu3anus KJIeTKH

XUMHAYECKHM COCTaB KIETKA. Makpo-, MUKPO- U YJbTPAMUKPOIIEMEHTHI.
Bona u e€ posib Kak pacTBOPUTEIIS, pPeareHTa, y4acTU€ B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOpEryisinuu. MuHepaibHble BELIECTBA KJIETKHU, MX OMOJOTHYECKas
posb. Posib KATHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckne BellecTBAa KIETKH. buojoruueckue mnoauMepsl. benku.
AMUHOKHUCIIOTHBIA cocTaB 06enkoB. CTpyKTyphl OeiakoBoi Monekyibl. [lepBuunas
CTpyKTypa Oeika, MNenTHAHAs CBS3b. BTOpW4YHAs, TpeTH4YHAs, YETBEPTHYHAS
cTpykTypbl. Jlenarypamus. CpoiictBa ©OenkoB. Kiaccudukanus — Oenkos.
buonoruueckue pyHkunu 6enkoB. [Ipuonsi.

YrneBoasl. MoHOCaxapupl, AUCaXapyuibl, OJIUTOCAXapUAbl U MOIUCAXapHIbI.
OO6mmii 1maH crpoeHuss U (U3UKO-XMMHUYECKHE CBOMCTBA  YIJIE€BOJOB.
buonornyeckue GpyHKIINMM yriIeBOIOB.



Jlununel. I'napodunsHo-TuapOodoOHBIE cBOMicTBa. Knaccudukaus Tunumos.
Tpurnunepuabl, ¢GocPoIUnuabl, BOCKH, CTepOHabl. buonormdeckue GyHKIHH
munuaoB. OO1Me cBONCTBAa OMOJIOTMUECKMX MEMOpaH — TEKY4eCTh, CIIOCOOHOCTD K
CaMO3aMBbIKaHHIO, TIOJIYITIPOHULIAEMOCTb.

Hyxnennosesie kucnorsl. JITHK m PHK. CrTpoeHue HYKIEMHOBBIX KHUCIOT.
Hyxneorunpl. Ilpunnun xommementapuoctu. [lpaBuno Yapradda. Crpykrypa
JIHK — nBotinas cnmpans. MectoHaxoxaeHue u omomornueckune dyaknun JJHK.
Bunel PHK. ®yuknnu PHK B kitetke.

Ctpoenue Monekyibl AT®. Makposprudyeckue cBsizu B MolJiekyine ATO.
buonornyeckue pynkuun AT®. BoccTanHoBieHHbIE TEPEHOCUUKH, UX (QYHKIIUU B
Kietke. /Jlpyeue mykneozuompugocgpamer (HT®D). CexenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmoMuKuy, nPomeoMuKu.

CrpyktypHas OUOJOTHs: OMOXUMHYECKHE U OMO(PU3MUECKUE HMCCIICIOBaAHUS
cocTaBa W TMPOCTPAHCTBEHHOM CTPYKTYpbl Ouomolekyin. Modenuposanue
CMPYKMypsl U QYHKYUL OUOMOIEKYN U Ux Komniekcos. Komnviomepuwiii ouzatin u
opeanuyeckull cunmes OUOMONEKYT U UX HENPUPOOHBIX AHANO208.

JemoHcTpanumn

[Toptpersr: JI. [Tomunr, Jx. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®pankinh,
®. Conrep, C. [Ipy3unep.

Huarpammbr:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXUBOWU
npupojie», «PacrnpeneneHne XuMUUE€CKUX 3JIEMEHTOB B dKHUBOU MIPUPOJIEY.

Tabmuiel 1 cxembl: «llepuoandeckas TabnHIa XUMUYECKUX DJIEMEHTOBY,
«CTtpoeHue MoJeKyisl BOIbl», «BellectBa B cocTtaBe opranusmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl OETKOBON MOJIEKYyNb», «CTpOeHHE MOJEKYI
yrieBosoBy, «CTpoeHne MOJIeKysl JunuaoB», «HyKIenHOBBIE KHUCIOTBI»,
«Ctpoenue monekynsl ATD».

O6opynoBaHue: XUMUYECKasl IOCY1a U 000pyAOBaHHUE.

JlaGopaTopHas padora «O0HapykeHUE OCIKOB C MTOMOIIBI0O KAYECTBEHHBIX
peakuuii».

JlaGopaTtopnass  padora  «MccnenoBaHne — HYKJIEMHOBBIX KHUCJIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoeHue u QyHKIHMHU KICTKH

Tunbl KIETOK: JyKapuoTHYeCcKass M mpokapuoTudeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

CtpoeHre mpoKapruOTHIECKOM KiIeTKH. KitleTrouHas cTeHKa OaKTepHil U apXei.
OcoOeHHOCTH CTpPOCHHSI TEeTepOTPOPHONW ¥ aBTOTPO(HON MPOKAPHUOTUUECKHUX
KJIETOK. MeCTO U poJib POKapHOT B OMOLIEHO3aX.

CrpoeHnue U (GyHKUIMOHUPOBaHUE AYKapUOTUYECKOU KJIETKHU.
[Inazmatuueckas wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpaHbl. TpaHCTIOPT BEMIECTB Yepe3 IMIa3MaTHUECKYI0 MEMOpaHy: MacCUBHBIN



(mupdy3us, obneruéunass audpdysus), akTUBHBIA (TEPBUYHBIA W BTOPUYHBIM
aKTUBHBIK TpaHcropT). I[lomynponunaemocts MemOpanbl. Pabora HaTpuii-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (aronuro3. Jk301uTo3. Kiuetounas
creHka. CTpykTypa U QyHKIHH KIETOYHOM CTEHKH pacTeHUi, rpuloB.

Huromna3sma. [uto3oins. [{utockener. J[Buxkenue nurtomiazMel. OpraHouabl
kietku. OnHoMeMOpaHHbIE OpraHoubl KIETKH: JHJAOIIa3MaTUYecKas CeTh
(OIIC), ammapat ['ompmku, TU30COMBI, UX CTpoeHHEe U (pyHKUIMU. B3aumMocBs3b
OJTHOMEMOPAHHBIX OPraHouAOB KIETKH. CTpoeHue rpaHyJspHOrO PETUKYIyMa.
Mexanuszm nanpasnenus 6eaxog ¢ IIIC. CunTe3 pacTBOpUMBIX OenkoB. CHHTE3
KJICTOYHBIX ~ MeMOpaH. [magkuii  (arpaHyispHBIM)  SHAOIIa3MaTHYECKHUI
petukynyM. CekpetopHas QyHkuus anmapata ['onsmxu. Moougurayusa 6enkos 6
annapame [onvoocu. Copmuposrxa benkos 6 annapame I onvodcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyonu pacturenbHbIX KieTok. Knerounsrii cok. Typrop.

[TonyaBTOHOMHBIE  OpraHOMABI  KJIETKH:  MHUTOXOHIPUHU,  IUIACTHBL
Ipoucxoacoenue mumoxonopuii u nracmud. Cumouocenes (K.C. Mepeocrkosckuii,
JI. Mapeynuc). Ctpoenne u GyHKUMM MUTOXOHApUN M Twiactui. llepBudHble,
BTOPUYHBIE W  CJOXKHbBIE  IJIACTHABI  (POTOCHUHTE3UPYIOIIMX  3YKAPHUOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEHKOTUIACTHI BBICIIMX PACTEHUM.

HememOpanubie opranoussl kietku CTpoeHue W QyHKIIMH HEMEMOpaHHBIX
OpraHOHJI0B KJIETKH. Pu6ocombl. IIpomedsicymounvie Quramenmol.
MukpodunamenTsl. Axkmunosvie Mukpoghuramernmul. MplllleuyHble  KICTKH.
AxmuHosble KOMNnoHeHmbl Hembluieunblx Kiemok. Muxkporpyoouku. KietouHnslii
ueHtp. CrTpoeHwe U JBHKEHUE JKIYTUKOB M pPECHUYEK. MUKpOTpyOOUKH
nuTorasMel. LleHtpuons. benku, accoyuuposauHvie ¢ MuKpoguiamenmamu u
Muxkpompybouxamu. Momopuvie benxu.

Anpo. Obonouka siapa, XpOMaTHH, KapuoIlia3ma, SAPHIIIKU, UX CTPOCHUE U
bynkuun. SnepHslid OenkoBbld MaTpuKC. I[IpocTpaHCTBEHHOE pPacHoOOKEHHE
XpOMOCOM B uHTepda3sHOM siape. IJyxpomamuu u 2emepoxpomamur. benku
XpoOMaTHHA — THUCTOHBL. J{unamuxa s0epuou 00010uku 8 mumose. AHoephbii
Mparcnopm.

Krnerounsle BkitoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK 3YKapHUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemMoHcTpanuu

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

Tabmumpsr 1 cxembl: «CTpoeHHE SyKapUOTHUECKOM KieTkn», «CTpoeHue
JKUBOTHOM  KIETKW», «CTpOEHHME  pacTUTENbHOM  KJIeTku», «CTpoeHue
MHUTOXOHAPUMNY, «A1po», «CTpoeHHE MPOKAPHUOTUYECKON KIIETKN.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl pPacTUTEIbHBIX,
’KUBOTHBIX KJIETOK, MUKpOIIpenapaThl 0akTepuaIbHbIX KIETOK.

Jlaboparopnasi padora «lI3yueHue CTpOEHHUs KIETOK PpPa3JIM4YHbIX



OpraHU3MOB).

IIpakTuyeckas padora «/3yueHue CBOWCTB KJICTOYHOU MEMOPAHBD».

Jlaboparopnasi padora «lccnenoBaHue miuazMoiM3a W JIEIUIa3MOJIM3a B
PACTUTENbHBIX KIIETKaX».

IIpakTuyeckass paGora  «lM3yyeHue  JABWKEHUS  IUTOIUIa3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB U MpeBpallleHHE YJHEPTHN B KJIETKe

AccUMUIIALIUS ¥ TUCCUMIIISIIMS — JIBE€ CTOPOHBI MeTabonu3Ma. Tumbsl oOMeHa
BEIIECTB: aBTOTPOGHBIN U rerepoTpodHbIi. YdacThe Kuciopoia B OOMEHHBIX
mpoleccax. OJHEpreTudeckoe obecredeHue KieTku: npespamenue ATD B
oOMeHHBIX Tporieccax. DepMeHTAaTUBHBIM XapakTep peakluil KJIETOYHOTO
Merabonu3ma. DepMEHThI, HUX CTPOCHUE, CBOMCTBA M MEXaHU3M JICUCTBUS.
Kodepmentsl. Otnuunst GepMEHTOB OT HEOPraHUYECKHUX KaTaau3aTtopoB. bemku-
aKTUBATOPHl U OEJIKU-UHTHOUTOPHL. 3aBHUCHUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (PaKTOPOB.

[lepBuuHBIi CHHTE3 OpPraHUYECKUX BEIIECTB B KiIeTKe. DOTOCUHTES.
AHOKcuceHHbIll U OKcuceHHblll omocunmes y oaxmepuu. Ceemocobuparowjue
nUCMeHmMbl U NUSMEHMbl PeakyuoHHo2o yeumpa. Polib XJIOPOIIaCTOB B MPOLIECCEe
dotocunrteza. CreToBasi u TeMHoBas ¢daszbl. Pomoodsixanue, Cs., Cq. u CAM-munsi
gdomocunmesa. 1IlpoaykTUBHOCTh (hoTOCHHTE3a. BiusiHue pa3iandHbiX (aKTOpOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEMOCHHTE3. Pa3nooGpasue OpPraHU3MOB-XEMOCHUHTETUKOB:
HUTPUPUIIUPYIOIIHNE OaKTepuH, >KeJie300aKTepruu, CepoOaKTepuu, BOJOPOJHBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHaspoOHble opraHu3Mbl. Bumsl Oposkenus. [IpoaykTbl OpoxeHUs U uX
UCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTENHN OOJIE3HEH.

AspoOHBIe OpTraHU3MBI. Oranbl AHEPreTUYECKOTrO oOMeHa.
[ToaroroBuTeNnbHBIN 3TaM. [ THKOIN3 — OECKUCIIOPOTHOE PACIISIIIICHHE TITFOKO3BI.

buonornueckoe okucieHue, WK KIETOYHOE AbIXaHUe. Poabp MUTOXOHIpUN B
npoiieccax Ouosiornyeckoro okucienud. [uknmueckue peakiuu. OKUCTUTENBHOE
dbochopunupoBanue. IHepeus memoOpanuoz2o epaduenma npomonos. Cunmes
ATD: paboma npomonuou ATD-cunmaszvl. IlpeumyiiecTBa a’poOHOTO MYTH
oOMEeHa BeIIeCTB mepea aHadpoOHbIM. D (HEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JlemoHcTpanuu

[Toptpetsr: k. Ilpuctmu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabnuupl u cxembl: «DOTOCUHTERY», «DHEPreTUUECKui 0OMen», «buocunres
oenka», «CtpoeHue GpepMeHTa», « XeMOCHHTE3Y.

ObopynoBaHue: CBETOBOM MHKPOCKOI, 000OpyAOBaHUE AJI MPUTOTOBICHUS



MOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnass paGora «lI3yueHue KaTaJIUTUUECKONM  aAKTUBHOCTHU
dbepMeHTOB (Ha MPUMEPE aMIITa3bl UK KaTajasbl)y.

Jlaboparopnasi paGora «/3ydyenne (EepMEHTATUBHOIO paCIIEIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTEIIBHBIX U KUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mpolueccoB (GOTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTtopHasi pa6ora «CpaBHEHHE MPOTICCCOB OPOKCHUSI M TBIXAHUSD.

Tema 7. HacaeacrBennasi uHGoOpMaIus U peaju3anusa eé B KJIeTKe

Peakunn mMarpuyHoro cuuresa. [I[pUHIIMI KOMIIJIEMEHTAPHOCTH B PEaKLMIX
MaTpPUYHOIO CUHTEe3a. Peanu3anus HacieacTBeHHOM MH(popmaiuu. ['eneTnueckuit

KOJ, ero cBoucrBa. Tpanckpunums — marpudnbid cuHte3 PHK. TIpuanmme:

TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, aHTUNAPAIIEILHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpancisuus u e€ sranbl. Yyactue TpancnopTHeix PHK B GnocunTese Oenka.
VYcnoBus Ouocunteza Oenka. KomgupoBanue amMuHOKUCIOT. Ponbs pubocom B
onocuHTe3e Oenka.

Cogpemennvie npeocmasieHus o0 cmpoenuu 2enog. OpraHusaiusi TeHOMa y
MPOKApUOT U 3YKApUOT. Perynsinus akTUBHOCTHM T€HOB y NpokapuoT. ['mmotesa
onepona (®. XKako6, XK. MaHo). MonexynsapHnvie mexaHuzmvl 3KCNPECCUU 2eHO8
aykapuom. Ponb xpomamuna 6 pezynayuu pabomel 2enog. Perynanuuss 0OMEHHBIX
IIPOIIECCOB B KJIeTKE. KileTOUHBIN roMeocTas.

Bupycel — HekneTounbie (GOpMBI KU3HU U O0nHratHeie nmapasutbl. CTpoeHue
MPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. KuzHeHHbIl YUK
JIHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, obaxmepuopazos.
Obpamnas mpanckpunyus, peeepmasd, UHmezpasa.

Bupycurie 3a0oeBanus denoBeka, xKUBOTHbIX, pactenuit. CIIN, COVID-
19, cormanbHBIC ¥ MEAUITUHCKHUE TTPOOIIEMBI.

buoungopmamuxa: unmeepayus u ananuz ooavuiux maccusos («bigdatay)
CMpPYKMypHuIX buonrocudeckux oanuvix. Hanomexunonoeuu 6 buonocuu u meouyune.
Ilpoepammupyemoie pynxyuu 6eaxos. Cnocodvl 00cmasKu 1eKapcma.

JdemoHcTpanuu

[Toptpetsr: H. K. Konbiios, /1. 1. IBaHOBCKHIA.

Tabmuiel u cxembl: «buocunrtes Oenka», «I'eHeTnyeckuii koa», «Bupyce»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOJIEIIA BUPYCa».

Tema 8. JKu3HeHHBINH UK KJICTKH

Knerounslii 1uki, ero mnepuoisl W perynsauus. HMuarepdaza u MHTO3.
Oco0eHHOCTH TpOLIECCOB, MpoTekarouwmx B uHTEepdasze. [loAroToBka KIETKH K
nenenuto. IIpecunrernueckuil (MOCTMUTOTUYECKUI), CUHTETUUECKUN U



MOCTCUHTETHYECKUH (MPEMUTOTHIECKUH ) IeproIbl HHTEP(]a3bl.

Marpuunbeii cunre3 [IHK — perumkanms. ITpunnunsr permmumkanun JHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIM  CUHTE3, AHTUIIAPAJIIEIBHOCTD.
Mexanusm perukanun JITHK. Xpomocombl. CTpoenue xpomocoM. Tenomepsl u
TeoMepaza. XPOMOCOMHBIM Ha0Op KIETKH — KapUOTHUIL. JIUIJIOMIHBIN U
rariouaHbelii  Habopsl  XxpomocoM. ['oMonormynesie xpomocombl. [losoBbie
XPOMOCOMBL.

lenenue knetkn — MuTo3. CTaguu MUTO3a M MPOUCXOJAIIME B HUX
nporeccel. Tunel Muto3a. KapnoknHes u nuToknHe3. buosornueckoe 3HaueHue
MHUTO34.

Perynamusa mutorndeckoro mukia kietku. [Iporpammupyemas KieTodHas
ru0esb — anomnTo3.

Kinerounoe spo, XpoMocoMbl, (yHKUIHMOHAIbHAas T€HOMHKA. Mexanuzmobl
npoaugepayuu, ouggepenyuposku, cmapenus u eubenu Kiemox. «l{ugposas
K1emKay — buoungpopmamuyeckue Mooeiu QYyHKYUOHUPOBAHUSL KILEMKU.

JleMoHCTpanun

Tabnuiel u cxeMbl: «OKU3HEHHBIN UK KIETKW», «Muto3», «CTpoeHue
xpomocomy, «Permmkanus JJHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpoIpenapaTsl: «MHUTO3 B KIETKax
KOPEILIKA JIyKa».

JlabGopaTopHasn padora «3yyeHne = XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIPENApATAX .

JlaGopaTopHnas padora «HabnroeHne MUTO3a B KJIIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOTMpENapaTax ).

Tema 9. Crpoenue u GyHKUMH OPraHU3MOB

buonorunueckoe pa3zHooOpasue OpPraHu3MOB. OnHOKIIETOUHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOEHHSI W JKU3HEAESTEIbHOCTH OJIHOKJIETOYHBIX
opranu3MoB. baktepuu, apxeu, OIHOKJIETOYHBICE TPUOBI, OJHOKJICTOYHBIC
BOJIOPOCIH, APYTH€ NPOTUCTHI. KOJIOHHAIBbHBIE OPTaHU3MBI.

B3auMocBsA3p yacTel MHOIOKJIETOYHOIO OpraHu3Ma. TKaHHW, OpraHbl U
cucteMbl opranoB. OpraHusM Kak eauHoe 1enoe. ['omeocras.

Tkanu pacreHuid. Tumbl pacTUTENbHBIX TKaHEW: oOpa3zoBarenbHas,
MOKPOBHAs, MPOBOASAIIAS, OCHOBHas, MexaHuueckas. OCOOEHHOCTH CTPOCHMS,
GyHKINNA U PacTIONOKEHUS TKAaHEH B opraHax pacTEHUH.

TkaHU KUBOTHBIX U YEJIOBEKA. THIBbI KUBOTHBIX TKAHEW: ANUTEIIHAIbHAs,
COCJIMHUTENbHASA, MblllIeyHasi, HepBHass. OCOOEHHOCTH CTpOEHMs, (DYHKIMI u
pacIonoKeHusl TKaHEH B OpraHax KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble W Te€HEpaTUBHBIE OpraHbl pacteHuil. Opranbl u
CHUCTEMBI OPTraHOB )KUBOTHBIX U 4eJIOBEKA. DYHKIIMU OPTraHOB U CUCTEM OpPTaHOB.



Onopa Tena opranu3zmoB. Kapkac pactenuii. CkeneTbl OJHOKJIETOUYHBIX M
MHOTOKJIETOUYHBIX JKMBOTHBIX. HapyxHblii u BHyTpeHHUHM ckener. CTpoeHue u
TUIIBI COEIUHEHUS KOCTEH.

JIBmokeHne  opraHu3MoB.  JIBH:KEHHE  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOoUTHOE, KTYTHUKOBOE, PECHUYHOE. JIBMKEHHME MHOTOKJIETOYHBIX pPACTECHUM:
TPONU3MBI M HACTUH. JIBH>KEHHE MHOTOKJIETOYHBIX JKHBOTHBIX W YEJIOBEKA:
MblIleyHas cucrema. Pedexc. CkeneTHbie MBI U UX padoTa.

IIutanne opranusmos. IlormomieHnne BOABI, YIVIEKUCIONO rasa u
MHHEPAJIbHBIX BELIECTB pacTeHUsMU. Ilutanue >XKUBOTHBIX. BHyTpuUIlOI0CTHOE U
BHYTPUKJIETOUHOE TuIleBapeHue. IIuTtaHne MO3BOHOYHBIX >KUBOTHBIX. OTIEIBI
MUIIEBAPUTENBHOTO TpakTa. [IumeBapurenbubie »xenesbl. [lumeBaputenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3moB. [Ipixanue pactenuil. J{prxanue skuBoTHbIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIIETKU. KoxkHoe npixanue. [[pixarenbHas NOBEPXHOCTb.
’KabepHoe u nérouHoe apixaHue. /[prxaHue mM03BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIIOIIMOHHOE ~ YCIIO)KHEHUE CTPOEHUSI JIETKUX IMO3BOHOYHBIX JKHUBOTHBIX.
JlpixaTenpHass cucrema 4esnoBeKa. MexaHu3M BEHTWISALMM JIETKUX Yy ITULl U
MieKkonuTaromux. Perynsmus apixanus. JlprxatenbHbie 00bEMBI.

TpaHcnopT BEWIECTB Yy OPraHu3MoOB. TpPaHCIOPTHBIE CUCTEMBbI PACTCHUM.
TpaHcnopt BelecTB y JKUBOTHBIX. KpOBEeHOCHas cucremMa u €€ OpraHsbl.
KpoBeHocHasi cucrema TMO3BOHOYHBIX JKMBOTHBIX H uyenoBeka. Cepaile,
KPOBEHOCHBIE COCYIbl W KpoBb. Kpyru KpoBooOpaiieHHus. OBOJIIOLHUOHHBIE
YCJIO)KHEHUSI CTPOCHUSI KPOBEHOCHOM CHUCTEMBbI MO3BOHOYHBIX JKMBOTHBIX. PaboTa
cepaua u e€ peryismnus.

Beigenenue y opranu3sMoB. BelaeneHue y pacteHuil. Beinenenue y
KUBOTHBIX. CoKpaTuTenbHble Bakyosd. Opransl BblelieHUA. DuiubTpanus,
CeKkpenusi U 00paTHOE BCAChIBAHHWE KaK MEXaHWU3Mbl padOThl OPraHOB BbIIEJICHUS.
CBs3b MOJIOCTH TeJla ¢ KPOBEHOCHOW U BBIAEIUTEIBHON crucTeMamMu. BolsiesieHue y
MO3BOHOYHBIX JKMBOTHBIX M ueioBeka. [louku. CtpoeHne u (pyHKIIMOHMpPOBAHUE
HeppoHa. OOpa3zoBaHHe MOYH Y YEJIOBEKA.

3amuTa y OpraHM3MOB. 3alllMTa y OJHOKJIETOYHBIX OPraHu3MoB. CHOpBI
OakTepuil M UUCTHI MPOCTEHIIMX. 3alUTa Y MHOTOKJIETOYHBIX pPACTEHUU.
Kyrukyna. Cpeacta macCUBHOM M XUMUYECKOW 3a1IUThl. DUTOHLIUIBL.

3ammTa y MHOTOKJIETOYHBIX >KUBOTHBIX. [IOKpOBBI M HMX MPOU3BOJIHBIC.
3amuTa opranu3ma ot OosnesHedl. mmyHHas cuctema uenoBeka. Kierounslil u
TYMOPQJIbHBIA UMMYHUTET. BpoxaEHHBI W TpUOOPETEHHBIN CcreruduuecKuii
UMMYHHTET. Teopusi KIOHaIbHO-celeKkTuBHOro uMmynuteta (I1. Dpmaux, @. M.
bepuer, C. Tonerara). BocnnanutenbHble OTBETH OPTaHU3MOB. Posib BpOXKIEHHOTO
UMMYHUTETA B Pa3BUTUN CUCTEMHBIX 3200JI€BaHUN.

Paznpaxxumocte u  perynsiuuss 'y OpraHusMoB. Pasapaxumocts y



OJHOKJICTOYHBIX OpPraHu3mMoB. Takcucel. Pa3apaxuMocTe uW  peryaanus y
pactenuil. PocToBbie BEIECTBAa U UX 3HAYEHUE.

HepBHas cucrema u pedaekTopHas peryasnus Yy XUBOTHBIX. HepBHas
cucTeMa U €€ OTHeNbl. DBOJIOLHOHHOE YCI0)KHEHUE CTPOEHUSI HEPBHOU CHCTEMBI
y SKUBOTHBIX. OTHENbl TOJOBHOTO MO3Ta MO3BOHOYHBIX >KUBOTHBIX. Peduekc u
pednexropHas ayra. bezycinoBHble U yCIIOBHBIE pe(IIEKCHI.

['ymopanbHast peryisiuus U SHAOKPUHHAs CUCTEMa >KMBOTHBIX M YEJIOBEKA.
JKenespl DSHIOKPMHHOW CHUCTEMBI M HMX TOPMOHBI. J[eWiCTBME TOPMOHOB.
B3anmocBsi3p HEpBHOM W SHIOKPUHHON cucTeM. [‘mmoramamo-runoduzapHas
CUCTEMA.

JemoHCcTpauun

[Toptpert: U. I1. I1aBnos.

Tabmuupel U cxembl: «OMHOKJIETOUHBIC BOJOPOCIN», «MHOTOKIETOYHBIC
Bojopociny», «bakrepum», «IIpocreimme», «Opranbl LUBETKOBBIX PpPAaCTCHUIN»,
«CuctemMbl OpPraHoB MO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHE
HaceKoMbIX», «TkaHu pacreHuil», «KopHeBbie cuctembl», «CTpoeHHe CTEOIs,
«CTpoeHue JNUCTOBOM IUIACTUHKWY», «TKaHU >KUBOTHBIX», «CKEIeT 4YEeI0BEKay,
«lInmeBapurenbHas cucrema», «KpoBeHocHass cucrtema», «/lpIxarenbHas
CHUCTEMAY, «HepBHas CHUCTEMAY, «Koxay, «MpleyHas CUCTEMA,
«BblgenurensHasg cucTeMa», «IHIOKpPUHHAS cucTeMay, «CTpOEHHE MBIIIIbIY,
«Ammynutery,  «KumeyHonosnocTHeie»y, «Cxema  NUTAHUS  PACTCHUI»,
«KpOBEHOCHBIE CHCTEMBI MO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHE THUIAPBI»,
«CtpoeHue mnnaHapum», «BHyTpeHHee CTpoeHHe N0KAEBOTO 4depBs», «HepBHas
cuctema peio», «HepBHas cucrema sasarymkum», «HepBHas — cucrema
npecMblkatomuxcs»,  «HepBHas  cucrema  ntuny», «HepBras — cucrema
MIeKonuTaromux», «HepBHas cuctema uenoBekay», «Peduexcy.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHUKPONpenapaTbl OJHOKIETOYHBIX
OpPraHu3MOB, MHKpOIIpenapaTbl TKAaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIMU
HACEKOMBIX, WIJIOKOXHUX, JKUBBIE DK3EMIUIAPbl KOMHATHBIX PACTEHUU, TepOapuu
pacTeHUl pa3HbIX OTAEJIOB, BIIAKHBIE TMPENaparbl >KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJIJICKIIUM OECMO3BOHOYHBIX JKHUBOTHBIX, CKEJIET YeJIOBeKa,
o0opy0BaHUE IS IEMOHCTPAIIMH MIOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTEHUH,
pacIHieTieHus KpaxMalia U OeIKOB Mo/ iecTBrEM (hepMEHTOB, 000PYyI0BAHUE IS
JIEMOHCTPALMM OIBITOB MO M3MEPECHUIO KU3HEHHOW EMKOCTH JETKHX, MEXaHU3Ma
JIBIXaTEJbHBIX JIBUAKEHHM, MOAEIU TOJIOBHOTO MO3ra Pa3JIMYHbIX )KUBOTHBIX.

JlaGopaTopHas padora «/3yueHne TKaHel pacTeHUIN.

JlaboparopHasi pabora «/3yueHue TkaHel KUBOTHBIX».

JlaGopaTopHasi padora «/3yueHne OopraHoB IBETKOBOI'O PACTCHHUS.

Tema 10. Pa3mHo:KeHHe ¥ pa3BUTHE OPTaHU3MOB

@dopMbI pa3MHOKEHHS OPTaHU3MOB: Oecroyioe (BKJIIOYasi BETETATHBHOE) U



nosoBoe. Buasl  6ecrnonoro  pasMHOXKEHHUS:  TOYKOBAaHUE,  CIOPYJIALINA,
dbparmMeHTanus, KIOHHUPOBAHUE.

[Tonooe pasmuHoxxkenue. [lonmoBbie KieTkH, Wid rameTshl. Meito3. Craguu
Mmeno3sa. [loBenenne xpomocom B menose. Kpoccnarosep. buomorndecknii cMbICII
Melo3a M TMOJOBOro Imponecca. Meio3 M ero MecTo B KU3HEHHOM IMKIIE
OpTaHU3MOB.

[IpenzapoapimieBoe pasBurue. ['aMerorenes y skMBOTHBIX. [100BBIE KETE3bI.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIETOK. CriepmaToreHnes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmonoTBOpeHHEe ©  3MOpPUOHANIBHOE pa3BUTHE KUBOTHBIX. (CrocoObl
OILTIOIOTBOPEHMS: HAPYXKHOE, BHyTpeHHee. [lapTeHorenes.

NHauBHyalbHOE pa3BUTHE OPraHU3MOB (OHTOT€HE3). DMOPHOJIOTUs — HayKa
O Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 2nasHvIX NPoOIEM IMOPUONOCUM.
Konyenyuss mopgocenoe u mooenu mopgoceneza. Cranuu >MOpUOTEHE3A
KUBOTHBIX (Ha mpumepe Jarymku). JpoOnenue. Tumbsl  npoOneHus.
Jemepmunuposannoe u HedepmuHupoannoe Opobnenue. bnacmyna, munovl
onacmyn. OcCoOCHHOCTH APOOTCHUS MIICKOMUTAIOMIMNX. 3apOJIbIIIEBbIE JUCTKH
(racTpyssinus). 3akiaajgKka OpraHOB U TKaHEW U3 3apOAbIIIEBbIX JUCTKOB. B3anmuoe
BIIUSIHAE 4YacTel pPa3BUBAIONIETOCA 3apojbiiia (dMOpUOHATBHAS WHIYKIUSA).
3akyagka IUIaHA CTPOEHUSA JKMBOTHOTO Kak  pe3ylbTaT HUEpPapXHUECKUX
B3aMMOJICUCTBUI TeHOB. BnusHue Ha SMOpHOHAIBRHOE pPa3BUTHE PA3IUUYHBIX
(hakTOPOB OKPYXKAIOIIEH Cpe/Ibl.

Poct u pa3Butue xkuBOTHBIX. [locTamMOpuoHanbHbll mnepuon. Ilpsmoe u
HenpsiMoe pas3BuTHe. PasButne ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. BHOJOTrMYECKOE€ 3HAYEHUE MPSIMOTrO U HEMPSMOro
pa3BUTHS, UX PACOpPOCTpaHEHHE B Mpupoje. Tumbl pocTa XKUBOTHBIX. DaKTOPHI
PEryJsIUMU POCTA )KUBOTHBIX U YesioBeka. CTaguu MoCTIMOPHOHAIIBHOTO pa3BUTHUS
y JKUBOTHBIX U uenoBeka. [lepuonbl oHTorenesa yenoseka. CTapeHue U CMEPTh Kak
OMOJIOTMYECKHE MTPOIISCCHI.

PasMmHOXeHHe W pa3BuTHe pacTeHui. ['ametodut m cnopodur. Meiio3 B
JKU3HEHHOM IuKie pacteHuid. OOpa3zoBaHWe crmop B TMpoliecce Meio3sa.
['amerorene3 y pacreHuid. OIUIOOOTBOPEHHE M PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoitHOE OIJIOIOTBOPEHME Y IBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHM.

MexaHn3Mbl peryiIsiliid OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanuu

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

Tabmuubl u cxembl: «BereraruBHoe pazmHoxeHue», «Tumsl 6ecnosioro
pa3MHOXeHUsD», «Pa3MHOXeHHE XJIaMUIOMOHAAbD», «Pa3MHOKEHHE 3BIIIEHBIY,
«Pa3zmHoxkeHue ruaps», «Mehos», «Xpomocombly, «['amerorenes», «CtpoeHue



AWLEKIETKH U crnepMaro3ougay, «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u
HEMpsAMOE pa3BuUTHE», «Pa3BuThe Mailckoro xyka», «Pa3Butue capaHum»,
«Pa3zButne marymku», «/[BOMHOE OIUIOJOTBOPEHUE Y LBETKOBBIX PACTCHUN»,
«CTpoeHue CeMsiH OJTHOJOJIbHBIX U JBYIOJIbHBIX pACTCHUN», «KU3HEHHBIN LMK
MOPCKOW  KamycTbl», <«OKM3HEHHBIM [UKI Mxa», <« KHU3HEHHBIA  IUKI
ManoOpOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD).

O6opynoBaHHe: CBETOBOM MHUKPOCKOI, MHUKPOIpEnaparhl SHIEKICTOK U
CIIEPMAaTO30UI0B, MOAENb «LIMKIT pa3BUTHUS JATYIIKI.

JlaGopaTopHas padora «/3yueHre CTpOCHHUs MOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKPOIIPEapaTaxy.

IIpakTHyeckass padora «BbIABICHHE NPHU3HAKOB CXOJCTBA 3apOJIbIIIECH
MO3BOHOYHBIX JKUBOTHBIX).

JlabopaTopHass padora «CTpoeHHE OpPraHOB pPAa3MHOXKEHUS BBICIINX
pacTeHUn.

Tema 11. I'eHeTMka — Hayka O HACJIEJACTBEHHOCTH W W3MEHYHBOCTH
OPraHMu3MoOB

Hcropust CTaHOBJIEHHMS W pa3BUTUS TEHETUKH Kak Haykd. Paboter T
Menpnens, I'. ne ®pusa, T. Moprana. Ponp oTedecTBEHHBIX YYEHBIX B Pa3BUTUU
reHetuku. Paboter H. K. KonsrioBa, H. Y. BaBunosa, A. H. benosepckoro, I'. /1.
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeena-Pecorckoro.

OCHOBHBIE TEHETUYECKUE TIOHATUSA U CUMBOJIBI. ['OMOJIOrMYHBIE XPOMOCOMBI,
aJUIENIbHBIE TEHbI, AJIbTEPHATUBHBIC IPU3HAKHU, JTOMHHAHTHBIM M PELECCUBHBIN
pU3HAK, TOMO3UT0Ta, T€TEPO3Ur0Ta, YUCTAs JIMHUS, THOPHIbI, TEHOTHUII, (DEHOTHII.
OCHOBHbIE ~ METOAbl ~ T'€HETUKH:  TUOPUIOJOTHYECKHM,  LUTOJIOTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU .

JleMoHCTpauumn

[Toptpersr: I'. Mennens, I'. ne @pus, T. Mopras, H. K. Konsnos, H. U.
Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuibl U cxeMbl: «MeToabl FTeHETUKNY, «CXEeMbI CKPEITUBAHUS.

JlaGopaTtopnass paGora «/[po3oduia Kak OOBEKT TEHETUYECKHUX

HUCCIICIOBAHUI.
Tema 12. 3axoHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. llepBpiii 3akoH MeHmenss — 3aKoH

eAMHO00pa3usi ruOpUI0B nepBoro nokoJjeHus. [lpasuino qomuHupoBanus. Bropoi
3aKOH MeHaenss — 3aKOH paculeryieHus Mpu3HakoB. LluTomorndeckre OCHOBBI
MOHOTHOPHIHOTO CKpelnBaHus. | uoTe3a YncToThl raMer.

AHanusupytomee ckpemmBanue. [[poMexyTouHblid XapakTep HACIeI0BaHHUS.
Pacumierienre npu3HakoB Npy HEMOJIHOM JOMUHUPOBAHUH.

Jurubpuanoe ckpenimBanue. Tpetuil 3akoH MeHaes — 3aKOH He3aBUCUMOTO



HACleOBaHUsl ~ Mpu3HaKkoB.  LluTomornueckue  OCHOBBI  JAUTHOPUIHOTO
CKpEILBaHUS.

CuerienHoe HacnefoBanue npusHakoB. Pabotsl T. Moprana. CremieHHoe
HACJIEIOBAHHE T'€HOB, HApYLIEHUE CLEIUICHHS MEXAy TI€HaMH. XPOMOCOMHas
TEOPUs HACIEACTBEHHOCTH.

['eneTuka nona. XpoOMOCOMHBIA MEXaHU3M OIPENEICHUS 1M0Ja. AyTOCOMBI U

MIOJIOBBIE XPOMOCOMBI. [ OMOTaMeTHBIN U TeTEpOraMeTHbINA NOJI. I'eHeTnuecKast
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue pu3HaKkoB, CLHETUIEHHBIX C ITOJIOM.

I'enotun kak nenoctHasa cucrema. [lmeroTponus — MHOKECTBEHHOE JIECTBUE
reHa. MHOXECTBEHHbI ajuienu3M. B3auMonencTBUE HEaJUIeNbHBIX TI'E€HOB.
KommementapHocts. Onucras. [lomumepust.

['eHeTHUECKUI KOHTPOJIb PA3BUTHS DPACTEHUW, JKMBOTHBIX M YEJIOBEKA, a
TaK)Ke (PU3MOJOTMYECKUX TNPOLECCOB, MOBEACHUS W KOTHUTUBHBIX (DYHKIUH.
['eHeTHUECKME MEXaHU3Mbl CUMOMOreHEe3a, MEXaHU3Mbl B3aMMOJICUCTBHS «XO35UH
— Mapa3uT» U «XO35IUH — MHKpoOHMOM». ['eHeTHueckue acmeKkTbl KOHTPOJIL U
M3MEHEHUs HaclIeZICTBEHHONW MH(POPMAIIH B TOKOJICHUSAX KJIETOK U OPTaHHU3MOB.

JleMoHCTpanumn

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

Tabmuupl u cxemsl: «llepBblilf 1 BTOpo#l 3akoHbl Menaens», «Tpertuid 3akoH
Mennens», «AHanu3upymrllee CcKpemuBanue», «HemogHoe TOMUHUPOBAHHUEY,
«CrenyieHHOEe HacJelOBaHUE NPU3HAKOB Yy Jpo3oduibl», «['eHeTuka monay,
«Kapuotun uenoBeka», «Kapuotun npozodpuis», «Kapuotum NOTHIBD,
«MHOX€eCTBEHHBIN ajljIenu3m», «B3aumMo1eicCTBUE T€HOBY.

OGopynoBaHue: MoOJ€Ib JJIsi JEMOHCTpAIlMd 3aKOHOB €AMHOO0Opa3us
ruOpUI0oB TMEPBOrO TMOKOJICHHWS U pacllelyIeHUs MPU3HAKOB, MOJAENb JUIf
JEMOHCTPALIMM 3aKOHA HE3aBUCHMOIO HACIENOBAaHUS IPU3HAKOB, MOJEIb IS
JEMOHCTPALIMKA CUEIJIEHHOTO HACJEJAOBAHMS TMPU3HAKOB, CBETOBOM MHUKPOCKOTI,
MUKponpenapar: «Jpo3zoduinay.

IIpakTuyeckass paGora «l3ydeHue pe3ynbTaToB  MOHOTHOPHIHOTO
CKPEIIMBAHUS Y TPO30(PHITBD.

IIpakTuyeckass  padora  «/3yueHue  pe3yiabTaTOB  JAUTHUOPUIHOTO
CKPEIIMBAHUS Y TPO30(PHITBD.

Tema 13. 3akoHOMEPHOCTH U3MEHYUBOCTH

BzaumoneiictBue reHotuna u cpeasl npu  GOpMUPOBAHUK (EHOTHUIIA.
N3meHunBOCTh MpU3HAKOB. KauecTBeHHbIE UM KOJIMYECTBEHHbIE MPU3HAKU. Buibi
M3MEHYMBOCTU: HEHACEACTBEHHAs U HACJIEICTBEHHAs.

MoaudukanonHas U3MeHYUMBOCTh. Ponb cpeapl B (OpMUpOBAHUH
MOAU(PUKAIMOHHON HM3MeHYMBOCTH. Hopma peakuuu npusHaka. BapuanmoHHbIN
psn u BapuanmonHas kpuBas (B. HMoranncen). CpoiicTBa MOAM(PHUKAIIMOHHOM
WU3MEHYHUBOCTH.



['eHOoTHIIMYECKAsT U3MEHUYMBOCTh. CBOICTBA TEHOTUMMMYECKOW N3MEHUUBOCTH.
Bubl reHOTHITNYECKO H3MEHYMBOCTH: KOMOMHATUBHAS, MyTAIlIOHHASL.

KoMmOvHaTtiBHasT W3MEHUYMBOCTh. Mei03 W TMOJOBOM MpOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTU. POTh KOMOMHATUBHON M3MEHUYNBOCTH B CO3/ITaHUN
TeHEeTHYECKOr0 pa3Ho0Opa3us B mpeesax OqHOro BUaa.

MyTanMoHHas W3MEHYMBOCTh. BuAbl MyTanuid: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYLUPOBAHHBIE MyTaluu. SnepHble U
nuroriazMaTudeckue Myrtanuu. CoMaTUYeCKUEe U TMOJIOBble MyTauuu. [IpuduHbI
BO3HUKHOBEHUs MyTaluid. MyTareHbl W UX BIUSHHE Ha OpPraHU3MBI.
3aKOHOMEpPHOCTM MYTAllMOHHOIO TMpouecca. 3aKOH TOMOJIOTMYECKUX pPSIOB B
HacienctBeHHoM m3MenunBoctd (H.U. BaBunon). BHesnepHass U3MEHYMBOCTh U
HACJIEACTBEHHOCT.

Onuecenemuxa U dNULEHOMUKA, PpOAb INULEHEMUYeCKUxX @Gakxmopos &
HAC1e008arHuU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JlemoHCcTpauun

[Toptpetst: I'. ne ®pus, B. Moranncen, H. 1. BaBunos.

Tabmuubr u  cxembl: «Buabsl u3meHunBocTH», «MonudukanmonHas
W3MEHYMBOCTEY, «KoMOnHaTuBHAS W3MEHYMBOCTB, «Meiio3y,
«OmnonoTBopenuey, «I eHeTnueckre 3a00eBaHus YeI0BeKay, « BUabl MyTaluii.

O6opynoBaHue: XUBbIe M repOapHbIe SK3EMIUISIPhl KOMHATHBIX PacTeHH,
pucyHku (potorpadun) )KUBOTHBIX C Pa3IMYHBIMU BUAAMU H3MEHUYHNBOCTH.

JlabopaTopHasn padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOAU(UKAIIMOHHON W3MEeHUMBOCTU. [locTpoeHue BapuUallMOHHOTO psAa W
BAPUALIMOHHOU KPUBOW».

IIpakTuyeckas paGora «Myrauuu y Jpo3oduibl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTuka 4esiOBeKA

Kapuotun wenoBeka. MexayHapoaHas mporpaMma HMCCIEAOBAHUS T€HOMA
yejmoBeKka.  MeToabl  M3y4E€HHsT TEHETMKM  YEJOBEKAa:  TI'€HEAIOTMYECKHUH,
OJIM3HEIIOBBIH, LIMTOTEHETUYECKUM, MOIYJISALIMOHHO-CTaTUCTUYECKUN,
MOJIEKYJISIPHO-T€HETUUECKH M. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MOJJHOT€HOMHOE CE€KBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHUCIJE C MOMOIIBIO
[1I[P-ananu3a. HacneacTBeHHbie 3a00yieBaHUs YelIOBeKa. [ eHHbIE 1 XPOMOCOMHBIE
Oone3HM uyenoBeKa. bone3HM ¢ HACIEACTBEHHOM MPEapacroiioKEHHOCTHIO.
3HaYeHUuEe MEAUIMHCKON T€HETUKU B MPEAOTBPAIICHUU U JICUCHHH T€HETUYECKUX
3a00yieBaHUN 4YesoBeKa. MeauKO-TeHEeTUUeCKoe KOHCYJIbTHpoBaHue. CTBOJIOBBIE
KJIETKU. [IOHATHE «TEHETHYECKOro Irpy3a». JTUUECKUE ACIEKThl UCCIICIOBAHUM B
00JIaCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

'enetndeckue (GakTOpPhl TOBBIIICHHOW YYBCTBUTEIBHOCTH YEJIOBEKa K
bU3MYEeCKOMY ¥ XUMUYECKOMY 3arps3HEHUI0 OKpYKaromiei cpeapl. [ eneTndyeckas



IPEAPACIIONIOKEHHOCTD YEJIOBEKA K TATOJIOTHSIM.

JleMoHCTpanun

Tabnuier u cxemsl: «Kapuotun udenoBeka», «MeTOJbl U3y4eHUSI T€HETUKHU
YyesnoBekay, «l'eHeTnueckue 3a00J€BaHUs YETOBEKAy.

IpakTnueckas padora «CoCTaBICHHE U aHAIU3 POJOCIOBHO.

Tema 15. Cenekuusi OpraHu3MoB

JlomecTuKanus W CeJNEeKUHs. 3apoKICHHE CEJIEKUMH W JIOMECTHKALHH.
VYuenne H. WM. BaBumoBa o IleHTpax NDpOUCXOXKIAEHUS W MHOro0Opasus
KYJBTYpPHBIX pacTeHui. Ponb celekuuu B CO3MaHUU COPTOB PACTEHH U MOPOJ
*uBoTHBIX. CopT, mnopoxa, ImTaMM. 3aKOH TOMOJIOTMYECKHX PSOOB B
HacleACTBeHHOM wu3meHunBocty H. WM. BaswioBa, ero 3HaueHue s
CEJIEKIIMOHHOU pabOTHI.

Metoabl CeNeKIIMOHHOM paboThl. MCKyCCTBEHHBIM OTOOp: MAacCOBBIM H
WHIMBUAYaJIbHbIN. Oranbl  KOMOMHAIIMOHHOW  cenekiuu.  McnbiTanue
IpOU3BOAUTENEH 1O MOTOMCTBY. OTOOp IO T€HOTUIy C IOMOUIBIO OLICHKH
(deHoTuna NOTOMCTBA U 0OTOOP MO TEHOTUITY ¢ oMolbio aHanu3za J{HK.

NckyccTBeHHBIM ~ MyTareHe3  Kak  METOJ  CEJICKIIMOHHOW  paloThI.
PanmnanmoHHbI 1 XUMHYECKUN MyTareHe3 Kak HCTOYHHUK MYTAallui y KyJbTYPHBIX
dbopm opranusmMoB. lMcnonb3oBaHME TE€HOMHOIO PEJAKTUPOBAHUS W METO/OB
pekomOuHaHTHBIX JJHK 11t momydeHus nexoqHoro Marepuana Jisl CEICKIIUH.

[Tonyuenue MOJIUTIJIONIOB. BuayTtpusugosas rUOpUIU3aIIHS.
brnu3kopoaCcTBEHHOE — CKpelMBaHue, Wi UHOpuauHr.  HeponctBenHoe
CKpelMBaHue, win aytopuauHr. I'erepo3uc u ero mpuuuHbl. lcnonab3oBaHue
rerepo3uca B cenekuuu. OtnanéHHas rudpuauzanus. [Ipeogonenue Gecruioaus
MEXBUJIOBBIX THOPUIOB. JIOCTHKEHUS CEIEKLIUU PACTEHUH U )KUBOTHBIX. «3en1éHasl
Dpesonoyusy.

CoxpaHeHHe U U3y4YEHUE T'€HETUYECKHX PECYpCOB KYJIbTYPHBIX PACTEHUU U
UX JUKUX pOAMYEeH  AJis  CO3JaHUsl HOBBIX COPTOB U  THOPUIOB
CEIIbCKOXO3SMCTBEHHBIX  KYJIbTYp. M3yuenue, coxpawenue u  ynpasieHue
2eHeMUYeCKUMU Pecypcamiu CelbCKOXO3AUCMEEHHBIX U NPOMBICI0BbIX HCUBOMHBIX
8 Yensax YIYUUeHUs. Cyuecmayomux U coO30anusi HO8blX NOpPoo, JTUHUL U KPOCCO8, 8
MoM yucie ¢ NPUMEHEHUeM COBPEMEHHbIX MemO008 HAYUHBIX UCCAe008aHUL,
nepeoossix uoeti U NepCneKmuGHbIX MeXHOL02ULL.

JdemoHcTpanuu

[Toptpetsi: H. U. BaBuiios, Y. B. Muuypum, I'. /I. Kapneuenko, I1. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuupl 1 cxembl: «L{eHTpbl MPOUCXOKACHHUS U MHOTOOOpa3Hsl KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJOTMYECKUX PSAJOB B HACIEACTBEHHON M3MEHUYMBOCTHY,
«Mertonpl cenekiuny, «Otaanénnas rudpuauzanus», «MyTrareses».

JlaGopaTopHas padora «/3yueHue COpTOB KyJbTYPHBIX PACTEHUN U MOPOA



JIOMAIITHUX >KUBOTHBIX).
JlabGopaTopHnasi padora «/3ydeHrne METOI0B CEIEKIINU PACTCHUIN.
IIpakTuyeckas padora «IIpuBuBKa pacTeHUIN».

IKeKypeuss «OCHOBHBIE METOABI M JOCTHIKEHUS CEJNEKIMU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKLINOHHYIO CTaHIIHNIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENBHBIN y4acTOK, B TEIUIMYHOE XO3SCTBO, B Ja0OpaTOpHIO
arpOyYHHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».

Tema 16. BuorexHoJiorust 1 CHHTeTHYECKAasi OMOJIOTUsI

OOBEKTHI, UCHOJIb3yeMble B OHMOTEXHOJOTMH, — KIETOYHbIE M TKAHEBBIC
KYJIBTYPBIL, MUKPOOPTaHU3MBI, ux XapaKTEepUCTHKA. TpagumonHas
OMOTEXHOJIOTHS:  XJIEOONEYEHHE, TOJYyYEHUE KHUCIOMOJOYHBIX MPOAYKTOB,
BUHOEnHe. MukpoOuosornueckuii cuHTe3. OOBEKThl MHKPOOMOJIOIHYECKUX
texHosoruii. [Ipon3BoAcTBO OeIKa, aMUHOKUCIIOT U BUTAMHUHOB.

Co3ganue TEXHOJIOTUM M MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUS T€HOMOB C LIEJIbIO MOJYYEHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIepKallluX HE BCTPEUAIOIIUECS B MPUPOJE OMOCUHTETUYECKHE ITYTH.

Knerounas wnxkenepus. Meroapl KylabTypbl KJIETOK M TKaHEH PACTCHUN U
*KUBOTHBIX. Kpuobanku. Comatuueckas THOpUIM3alMd U COMATUYECKUU
sMOpuorene3. lMcnonab3oBaHUE TaruIOWJIOB B CENEKIUU pacTeHui. [lonyuenue
MOHOKNIOHAIbHBIX anmumei. Vlcnonvzoeanue MOHOKIOHANbHBIX U NOJUKIIOHAIbHBIX
aumumen 6 Mmeduyune. VICKyCCTBEHHOE OIIOJOTBOpEeHHE. PekoHCTpyKuus
AWIEKIIETOK U KIOHHPOBAHHUE KUBOTHBIX. METOA TpaHCIUIAHTALMU SAEP KIETOK.
Texnonocuu  0300po6nenus,  KyabMUBUPOBAHUSL u MUKPOKIOHATLHO20
DPA3MHOICEHUSL CENIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpOMOCOMHass W TE€HHas WHXEHepus. VICKyCCTBEHHBIM CHHTE3 TI€HAa W
KoHCcTpyupoBaHue pekoMouHanTtHbIX JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHnss W TEpPCIEeKTUBBI  XPOMOCOMHOW M TEHHOM  MHKEHEPHHU.
DKOJIOTMYECKHUE U 3TUYECKHUE MTPOOJIEMbI T€HHON MH)KEHEPUU.

Menunuackue 6uorexHosoruu. [loctreHomuas mudposas meauimaa. [T1P-
JTUarHoCcTUKa. MeTaOoJOMHBIM aHaJdu3, TeHOICHTPUYSCKUH aHaIM3 IpoTeoMa
YeJNOBEKA JJISI OLEHKH COCTOSIHHSL €ro 310pOoBbiA. VCIOnb30BaHME CTBOJIOBBIX
kieTtok. TapretHas Tepanusi paka. 3D-Omommxenepus st pa3pabOTKu
(byHIaMEHTAIbHBIX OCHOB MEJIMUMHCKUX TEXHOJOTUM, CO3/IaHUSI KOMILJIEKCHBIX
TKaHEW COueTaHWeM TEXHOJIOTHH TpEXMEpHOro OuompuHTHHTa u ckaddomguHra
JUISL peIIeHUs 3a/1a4 NePCOHATU3UPOBAHHON MEAUIUHEI.

Co3nanue BEKTOPHBIX BaKIMH C IENbI0 oOecredeHuss KOMOMHUPOBAHHOM
3amuThl OT Bo3Oynurtener OPBU, ycTaHoBiieHHE MOJEKYJISIPHBIX MEXaHH3MOB
¢ynkuonupoBanus PHK-coneprkammx BuUpycOB, BBI3BIBAIOIIUX OCO0O OMacHbIE
3a00JIeBaHuUs YEIOBEKA U )KUBOTHBIX.

JemMmoHCcTpanumn



Tabnuipl u cxemsbl: «Mcnonb30BaHNE MUKPOOPTAHU3MOB B MTPOMBIILIEHHOM
POU3BOACTBEY, «KieTouHas nHxkeHepus», «I eHHass HHKEHEPUS.

JlaGopaTopHnasi padora «/3yyeHne o0ObeKTOB OMOTEXHOIOTUM.

IIpakTnueckas padora «[lomydeHre MOJIOYHOKUCIBIX MPOAYKTOBY.

JKeKypeuss «bHOTeXHONOrHs — BaxKHEWIIas TMPOU3BOAUTENBHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE IIPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxaeHue M pa3BuTHE IBOJIONUOHHLIX MPEICTABJIEHUHA B
omnosioruu

OpomonuonHas teopuss Y. [apBuna. Ilpeanochulku BO3HUKHOBEHHS
napBuHU3MA. JKU3Hb U Hay4yHas nearenbHocTh Y. JlapBuHa.

JIBI>KyIIIME CUJTBI 3BOTIOIMK BUAOB 110 Y. JlapBuHY (BbICOKass HHTEHCUBHOCTD
Pa3MHOXKEHHS OpPraHW3MOB, HACJEACTBEHHAass HM3MEHUYMBOCTh, Oopnrba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunternueckoil teopuu osBooruu (CTD). HeitrpanbHas
Teopust 3BomouuH. COBpEMEHHas 3BOJIOLMOHHAsA  OuoJorus. 3HA4YEHHE
ABOJIIOIIMOHHON TeOpuU B (POPMUPOBAHUM €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdemoHcTpanumn

[Toptpetsi: Apuctotens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Krosee, Y. lapeun, C. C. UerBepukos, U. . lImansraysen, k. Xongenn, /. K.
benses.

Tabmuubr u cxembl: «Cucrema >xuBod mnpuponsl (mo K. Jlunuaero)y,
«Jlectnunia xuBbIX cymectB (mo Jlamapky)», «Mexanusm GHoOpMHUPOBaHUS
npucnocoOieHnii 'y pacteHuil u kuBOTHBIX (o Jlamapky)», «Kapra-cxema
Mapuipyta nyremectBus Y. lapsunay, «Haxonku Y. Jlapsunay, «DopMbl O0pHOBI
3a cyuectBoBaHue», «llopoasl romyoeit», «MHoOroodpasue KyJabTypHBIX (opm
KarmycThl», «[lopoasl JOMANIHUX KUBOTHBIXY», «CxeMa 00pa3oBaHus HOBBIX BHUJIOB
(mo Y. HapBuny)», «Cxema COOTHOLICHUS ABUXKYIIUX CHUJ 3BOJIIOLUNY,
«OCHOBHBIE TIOJIOKEHUS] CAHTETUYECKOU TEOPUU IBOTIOLIUI.

Tema 2. Mukpo3Bo/IouMs 1 eé pe3yJibTaThl

[Tonynsinus Kak 3aeMeHTapHasl eMHUIA SBOTIONNU. COBpPEMEHHBIE METO/IbI
OIICHKM T'E€HETUYECKOTO Pa3HOooOpa3us W CTPYKTypbl nonyisnuil. M3meHenue
reHooHJa TOMYJSUUMU KaK JJIEMEHTAPHOE HBOJIOIMOHHOE SBJIEHUE. 3aKOH
reHeTuyeckoro paHoBecus Jx. Xapau, B. BaitnOepra.

OneMeHTapHbIe (PaKTOpPbl (ABMXKYIIUE CHIIBI) JBOJIONUH. MyTarmOHHBIN
npouecc. KomOunaTuBHas u3MeHUMBOCTh. [Jlpeiid reHoB — ciydaiiHbie
HEHAIpaBJeHHbIE M3MEHEHUS YacTOT aieraed B nomymauusx. ekt
OocHOBaTeNA. JDpghexm Oymuvinounozo eopaviwka. CHudiCEHUE 2eHeMUYecKO20
pasHoobpazus: npuuunsl u cireocmsus. Ilposenenue s3¢pgpexma Opeiigha 2enos 6



oonbuwiux U manlx  nonyiayuax. Murpamun.  M3onsuus  TOMyJALMAN:
reorpadudeckas (MpocTpaHCTBEHHAs ), OMoJoTHYeCcKas (PEIpPOIyKTUBHAS).

EctectBennbiii oTOOp — HampaBustomuii ¢aktop 3Bomouuu. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYLIUHM, CTAOMIM3UPYIOIIUH,  pa3phIBAIOIINUN
(mm3pynTuBHbIi). [lonoBoit oTOOp. BO3HHKHOBEHHE M 3BOJIOLMS COIHMAIBHOTO
MOBEJCHUS )KUBOTHBIX.

[Ipucnoco01eHHOCTh ~ OpPraHU3MOB  KaK  pe3yJbTaT  MHUKPOIBOJIOIMH.
BoO3HUKHOBEHHE  TPUCHOCOOJNIEHHA y  OpraHu3smMoB.  Apomop(do3bl 151
uanoagantanuu. [Ipumepsl mpucnocobieHuil y opranu3MoB: MOp(hOIOruiecKue,
dbusnonoruyeckue, - OMOXMMHUYECKHE,  MoOBelAeHYecKkne.  OTHOCUTENBHOCTh
IPUCIIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xputepun u CTpykTypa. BupooOpa3oBaHue Kak pe3yibTar
MUKpO3BoOIMU. M3omsmus — kirodeBord (aktop BugooOpazoBanud. I[lytu wu
CIIOCOObI BUJI000pa30BaHUS: aJIONaTPUUYECKOe (reorpaduueckoe),
CUMIATPUYECKOE  (IKOJOTHMYECKOE),  «MIHOBEHHOE»  (TOJMILIOMIU3ALNSA,
ruOpuanzanust). JIuTeabHOCTh SBONIOIMOHHBIX IPOLECCOB.

Mexanu3mbl GOpMHUPOBAHUSA OMOJIOTUYECKOTO Pa3HOO0pa3Hs.

Ponp 3BoMOIMOHHOM OuOJOTMM B pa3padOTKE HAy4HbIX  METOJIOB
COXpaHeHus: 6uopazHooOpasust. MUKPOIBOMIONMS U KOIBOJIIOLMS Mapa3uTOB U UX
x0351eB. MexaHnu3mMbl OPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM M CHIOCOOBI
OOpBLOBI C HEl.

JlemoHcTpanumn

[Toptpetsi: C. C. YUerBepukos, 2. Maiip.

Tabmuupl u cxembl: «MyTauMOHHAs W3MEHUMUBOCTHY», «llomynsunoHHas
CTpYKTypa Buaa», «Cxema nposiBieHus1 3akoHa Xapau—BaiinOepray, «/[Buwxyiime
CWJIBI DBOJIIOIUNY, «IKOJOTUYECKasT M3OJIAIMS TOMYJSIIUN CeBaHCKOW (hopenny,
«l'eorpaduueckass UM30ISAUUS  JIMCTBEHHMIBI CHOUPCKOM M JIMCTBEHHUIIBI
naypckoiny, «llomynsimoHHbIe BOJIHBI YUCICHHOCTH XUITHUKOB U KEPTB», «Cxema
JIEUCTBUSL E€CTECTBEHHOTO O0TOOpa», «®DopMbl OOpHOBI 3a CYIIECTBOBAHUEY,
«HpycTpualibHbI MenaHu3M», «/KuBble nCKomaembiey», «[IoOKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexaromas OKpacka KUBOTHBIX,
«Duznonornueckue amantanuu», <«lIpucnocoOMeHHOCTh OpraHu3MOB U €€
OTHOCUTEIBHOCTBY, «Kpurepun Bunay», «Bunmbl-aBoitHukn», «CTpykTypa BUIa B
npupoze», «Crmocobsl BumooOpa3zoBanus», «l eorpaduueckoe BHmI000pa3oBaHHE
TpEX BUIOB JAHABIIICH», «DKOJIOTHMYECKOE BHUI000pA30BaHHE BHUIIOB CHHUID,
«ITonumonael pactenuity, «KamycTHO-peedHbIN THOPUI.

O6opynoBanue: repbapuu pacTeHU, KOJJIEKIIMA HACEKOMBIX, Uydesa NTHUI] U
3Bepeil C NpHUMepaMH pa3IUYHBIX TMPUCIOCOOJEHUM, Yyyena NTUI] U 3Bepei
pa3HBIX BHJOB, TepOapuu pacTeHWd OJNM3KUX BHUIOB, OOpPa30BABIIUXCS
pPa3TUYHBIMH CTIOCOOAMH.



JlabopaTopnas paGora «BblsiBleHHE U3MEHUYMBOCTH Y 0COO€H OAHOTO
BHUJIA).

JlaGopaTtopnass  pabora  «lIpucnocoOieHus  OpraHu3smMOB M  HUX
OTHOCHUTEIbHAs LEIECO00Pa3HOCTDY.

Jlaboparopnasi padora «CpaBHeHHE BHJOB MO MOPQOIOTUYECKOMY
KPUTEPHUIOY.

Tema 3. Makpo3Boionus 1 €€ pe3yJibTaThl

Meroapl u3ydeHUST MakKpo3BOJOUMHU. [lameoHTONOrmyeckue MeToAbl
uzydeHus: oHBomonuu. llepexoanbie ¢GopMbl U (QUIOTEHETUYECKUE  PSIbI
OpraHU3MOB.

buoreorpapuyeckue MeToabl H3ydeHUs HBoonuu. CpaBHeHUE QIOpbHl U
(dbayHbl MaTepukoB U OCTpOBOB. buoreorpaduueckue obOnactu 3emiau. Bumbl-
DHJEMUKHU U PEIIUKTHI.

OMOpPHOJIOTHYECKHE U CPABHUTEIHHO-MOPGHOIOTHUECKUE METO/Abl W3YUYEHUS
3BONMIOLMH. ['eHeTHYecKue MeXaHU3Mbl HBOJIOLMH OHTOI€HE3a W TOSIBJICHUS
SBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJIOTUYHBIE  OpTaHBI.
PynuMentapuble  opraHbl M aTaBU3Mbl.  MOJIEKYJISIPHO-T€HETUYECKUE,
OMOXUMHYECKHME M  MaTeMaTHUYeCKME  METOJbl  HM3Y4YEHUS  DBOJIOLMHU.
['omonoruunbie TeHbl. COBPEMEHHBIE METOJbI MOCTPOCHUS (PUIOTEHETHYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTalIUU U HBOJIIOIUS TEHOMOB.

OO6uue 3aKOHOMEPHOCTH (TIpaBWiIa) IBONIONUU. [Ipunyun cmenvl GyHKYU.
HeobpatumocTs 3BoMtonnu. AnantuBHas paauamus. HepaBHOMEPHOCTh TEMIIOB
IBOJIFOLIUY.

JleMoHCTpauumn

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mromep, 3. ['ekkenb.

Tabnuipl U cxembl: «OUITOTCHETUUECKUM PANl JIOMIAAN», «APXCONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedanbr»y,  «Punuoduts»y,  «CemeHHbIE
nanopoTHUkW», «buoreorpaduyeckue 30HBI 3eMnu», «Jpeiid KOHTHHEHTOBY,
«Penuktery, «HadanmpHble cTaguy SMOPHOHAIILHOTO Pa3BUTHUS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJIOTMYHBIE OpPraHbl», «PyIUMEHTH,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HAaOOpbl 4YEJIOBEKa MW IIMMMaH3e», «l JaBHbIE
HaIpaBJIeHUs IBOIOLUNY, «OO0I11IHe 3aKOHOMEPHOCTH 3BOJIIOLIHI.

O6opynoBanue: KOJUICKIIUU, TrepOapuu, MYJSKH MCKOMAeMBIX OCTaTKOB
OpPTraHW3MOB, MYJISI’KU TOMOJIOTUYHBIX, AHAJTOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUHA HACEKOMBIX.

Tema 4. Ilpoucxoxaenne u pa3BuTHE JKU3HU HA 3eMJie

HaydHble rumore3sl NPOUCXOXKIEHUA KU3HM Ha 3emue. AOuoreHes u
nancnepmusi. JJoHayuHbie TpeACTaBICHUS O 3apOXKICHUU KU3HU (KPEALMOHU3M).
['Mnore3a MOCTOSTHHOrO CaM03apOKAEHUS KU3HU U €€ ONpOoBepKEHUE onblTaMu D.



Penu, JI. Ciannanmnanw, JI. [Tactepa. [Iponcxoxaenne ®u3HA U aCTPOOUOIIOTHSI.

OcHOBHBIE JTaIlbl HEOPTaHUYECKOU 3BOJIIOLU Y. IInanerapHas
(reosoruyeckasi) dBOJIOIHUSA. XHUMHYECKas OdBOJIOINKA. AOHWOTeHHBIM CHHTE3
opraHnyeckux BemecTB u3 Heopranudeckux. Ombir C. Mumnepa u I'. HOpwu.
OOpazoBanue mnonuMepoB u3 MoHoMmepoB. KoanepBatHas rumoreza A. W
Onapuna, runore3a nepBuyHoro oyiapoHa JIxx. XomnaeitHa, reHeTUUECKasi TUIIOTe3a
I'. Mémnepa. Pubosumer (T. Yek) m rmmoresa «mvupa PHK» V. TI'mnGepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Uctopusa 3emiam u Metoael €€ uzyudeHus. lckomaemble OpraHUYEcKUe
octarku. ['eoxpononorus u e€ wMeroabl. OTHocuTenbHass U abCOIIOTHAs
reoXpoHOJIoTus. I'e0XpoHoIorHYecKas Kana: 30Hbl, 3pbl, HEPUObL, STOXU.

Hauvanbsubie sTambl opranudeckoi spomounu. [losBiieHMe M 3BOMIOLUSA
NEPBBIX KJIETOK. DBOMIOLUSA MeTaboiau3Ma. BO3HMKHOBEHHE NEPBBIX SKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOTUIEHKM KaK aHaJjior MEPBBIX Ha 3eMie cOOOILIECTB.
CrpomatonuTtsl. [IpokaprOTHI U 3YKapUOTHI.

[IpoucxoxaeHne 3yKapuoT (CUMOMOTreHe3). DBOJIIOLIMOHHOE MPOUCXO0KICHUE
BUpycoB. lIpoucxoxIeHne MHOTOKJIETOYHBIX OpraHu3MoOB. BoO3HUKHOBEHHE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIIOLMM BBICHIUX pacTeHHi. OcHOBHBIE apoMOp(O3bl
pacrenuid. Bpixon pacrenud Ha cymy. llosiBieHue CcHopoBBIX pacTeHUU U
3aBoeBaHue uMHU cymu. CemeHHble pacTeHus. IlpoHncxokneHne LBETKOBBIX
pPaCcTCHUM.

OcCHOBHBIE 3Tanbl HBOJIOLNUU KUBOTHOTO MHUpa. OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. Bennckas dayna. KemOpuiickuil B3pbIB — TOSIBJICHHE COBPEMEHHBIX
tunoB. [lepBble XOpOBbIe KUBOTHBIE. JKU3Hb B BOJE. DBOJIIOLUS [T03BOHOYHBIX.
[Ipoucxoxnenue ampuOuii m pentunuil. [IpoucxoxaeHre MIEKONMUTAOMIMNX U
ntul. [lpuHnun kmroueBoro apomopdosza. OcBoeHHE OECHO3BOHOYHBIMU H
MO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3zutne xu3HM Ha 3emiie MO 3paM M NEpPUOAAM: apXei, MpOTEpO30i,
nmajgeo30i, Me3030M, KaiWHo30W. OOmas XapakTepucTUKa KIUMara |
reoJIornyeckux npoueccoB. llosiBIeHME M pacuBeT XapaKTEPHBIX OPraHHW3MOB.
VYrineobpa3zoBaHue: €ro yclIOBUs U BIMSHHUE HA Ta30BbIi cCOCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPaHUs — 3KOJOTHYECKHE KpHU3UCHI npouuioro. [Ipuyunel n
CJIEICTBUS MacCOBBIX BbIMHpaHHil. COBpPEMEHHBIN SKOJOTHYECKUN KPU3HUC, E€ro
ocobennoctu. [Ipobrema coxpanenus 6mopasHo0Opas3us Ha 3emIie.

CoBpeMeHHas cucTeMa opraHuyeckoro mupa. llpuHinmnel kiaccudukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKUE TPYIIIBI OPTaHU3MOB.

JdeMoHCcTpanuu

[Toptpetsr: @. Penu, JI. Cnamnanuanu, JI. ITactep, M. 1. Meunukos, A. N.
Omnapun, /Ix. Xonaeitn, I'. Mémnep, C. Munnep, I'. FOpu.



Tabmuibl u cxembl: «Cxema omnbita @. Penmy, «Cxema ombita JI. [Tactepa mo
U3YUYEHHIO CaMO3apoXkIeHus xu3Hu», «Cxema ombita C. Mumnepa, I'. FOpu»,
«JTanel ~ HEOPraHWMYECKOW  3BOJMIOLMM»,  «I'€0XpOHOJOrMyeckas  MIKaJlIay,
«HauanpHble 3Tarbl OpraHuyeckor 3BoOIUNY, «Cxema 00pa3oBaHUsl IYKapHUOT
nyTéM cumbOuoreHeza», «CucremMa KuUBOM NpUpoAbl», «CTpoeHue BUPYCAY,
«Apomopdo3sl  pacTeHHiD», «PuHHOGUTE, «OIHOKIETOYHBIE BOAOPOCIH,
«MHorokieTounbsle Bojopociam», «Mxwmw», «llanmoporaukm», «l'omoceMeHHbIe
pacteHus», «Opranbl LBETKOBBIX pacTeHHi», «Cxema pa3BUTHS KUBOTHOIO
Mupa», «ApomMopdo3bl KUBOTHBIXY», «lIpocTeitmmey, «KuiedHomonocTHbIe,
«IInockue YepBUY, «HEHUCTOHOTHEY, «PbIOBI», «3€MHOBOJHBIEY,
«IIpecmbikaronuecs», «lItuupy», «Muekonuraromue», «Pa3BUTHE XH3HU B
apXeuckou spe», «Pa3BuTHE )KU3HU B MPOTEPO30MCKOMN 3pe», «Pa3BuTne *Ku3HU B
ITaJIC030MCKOM 3pe», «Pa3BuUTHE KNU3HU B ME3030MCKOMN 3pe», «Pa3BUTHE KU3HU B
KalHO30MCKOM 3pe», «CoBpeMeHHas CHCTEMa OPraHUYECKOI0 MUPay.

ObopynoBanue: repOapuyd pacTeHUN pPA3IUYHBIX OTAENIOB, KOJUIEKIUU
HAaCEKOMBIX, BIIAKHBIE IIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
WUIJIOKOKMX, CKEJEThl TO3BOHOYHBIX JKHBOTHBIX, 4Yydella ITHI M 3BEPEW,
KOJUIEKIIMM OKAMEHEJIOCTEN, IMOJE3HBIX HMCKONAEMBIX, MYJSIKA OpPraHUYECKHUX
OCTaTKOB OPTaHU3MOB.

Bupryansnasa  ga0oparopHas padora «MonaenupoBaHHE  OIBITOB
Muepa—tOpu 1o u3y4eHuto abMOreHHOro CUHTE3a OPraHUuYeCKUX COSAMHEHUH B
MEPBUYHON aTMocdepey.

JlaGopaTopnasi padora «l3ydeHue M OMNKMCAHUE HCKOIAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB.

IIpakTuyeckas pa6ora «l3yueHue OCOOCHHOCTEH CTPOCHUSI PACTCHUM
Pa3HBIX OTAEIIOBY.

IpakTnueckas padora «/3ydeHue ocOOCHHOCTEN CTPOCHUSI MO3BOHOUYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxneHne 4YeJJ0BeKa — AHTPOIIOTeHe3

Pa3znensl 1 3a1a4n aHTPONOJIOrMU. METOABI aHTPOIIOJIOTHH.

CraHOBIIEHHE TPEACTABICHUI O MPOMCXOXKICHWH YeJOBeKa. Penurnosnbie
B033peHMs1. COBpEMEHHBIE HAYUYHbIE TEOPHUU.

CxoncTBO yenoBeKa ¢ KUBOTHBIMU. CHCTEMATUYECKOE MOJIOKEHNE YEIIOBEKA.
CBugerenscTBa  CXOACTBA  YEJOBEKA C  JKMBOTHBIMU:  CPaBHUTEJBHO-
MOPGhOIOTHYECKHE, AMOPHOJIOTHICCKHE, (bH310I0r0-OMOXUMHUECKHE,
noBeAeHueckue. OTINYMS YeJI0BEKa OT KUBOTHBIX. [IpsIMOX0XKIEHNE U KOMILJIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBL.

JBuxynire cuibl ((hakTOpbl) aHTPOTIOTeHe3a: OUOIOTUYECKUE, COLUaIbHbIE.
CooTHoleHrne OMOIOTHYECKUX U COLMATIBHBIX (DAKTOPOB B AHTPOIIOTEHE3E.



OcHOBHBIE CTaauU aHTpPOTOreHe3a. PaHHWE dYemoBEKOOOpa3HbIe O0E3bSHBI
(IPOKOHCYJIBI) U PaHHUE MMOHTUIBI — OOIIKE MPEIKH YEIOBEKOOOPa3HbIX 00€3bsH U
J0/Iei. ABCTPAIONUTEKN — JBYHOTME MPEIKH JoJei. YenoBeKk ymenblid, IEPBbIE
W3TOTOBJICHUS OPYAUN Tpya. YenoBeK MpsIMOXOISIIUNA U TEPBBIA BBIXOJ JIFOICH
3a  mpemensl  Adpuxku. YemoBek  remenbOeprckuii — - o0mmMA  TIpeaoK
HEaHJIepTaJIbCKOTO YeJIOBEKa U YeJIOBEKa pa3zyMHOro. YeloBek HeaHAepTaIbCKUM
KaK BUJ JIFOAEH XOJIOJHOTO KiIMMara. YemoBEeK pa3yMHBbI COBPEMEHHOTO THIIA,
JICHUCOBCKUM 4YeJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mpenenamu AQpuku.
[TameoreneTrka u NajeOreHOMHUKA.

DBOJIOLMS COBPEMEHHOTO 4esoBeKka. EcTecTBeHHBbIH OTOOp B MOMYJISIITUSX
yesioBeka. MyTanMoHHBIN Tipoliecc ¥ moauMopdusm. [lomymnsimoHHble BOJIHBI,
Ipeiid reHoB, Murpauus U «3(PQPeKT ocHOBATENsH» B MOIYISLUUAX COBPEMEHHOIO
YeJIoBeKa.

UYenoseueckne pacel. [loHstme o pace. bonpmme pachkl: €BpOINEOHIHASA
(eBpaszuiickasi),  aBCTpaJlo-HETpOWJHAs  (PKBAaTOpHAJIbHAs),  MOHTOJIOWIHAS
(a3uaTcko-aMepuKaHckasi). Bpemss u myTu paccereHus 4YelloBeKa IO IIJIaHeTe.
EnunctBo  dyenoBeweckux pac. HayuyHas  HeCOCTOSTENBHOCTH  pacu3Mma.
[IpucrnocoOIeHHOCTh YeNIOBEKAa K Pa3HbIM YCIOBUSIM OKPYXKAIOIIEH CpeJibl.
Bnusaue reorpaduueckoit cpensl u  Apeiida TeHOB Ha MopdoJoruo  H
(bU3HONIOTHIO YeTIOBEKa.

MexauciuIuiMHapHble  MeToAbl B (usnmyeckod  (OMOJOTHYECKOIN)
AHTPOMOJIOTUU.  DBOJIOIMOHHAS ~ AHTPOMOJIOTHST W MaJCOAHTPOIOJIOTHUS
YeJIOBEYECKUX MOMYJSIUiA. broconuanbHble HCCIEOBAaHUS MPUPOJLI YeIOBEKa.
HccnenoBanrie KO3BOTIONUH OMOJIOTHYECKOTO U COITUATBLHOTO B YEJIOBEKE.

JlemoHcTpanumn

[Toprpersr: Y. Hapsun, JI. Jluku, 4. 4. Porunckuii, M. M. I'epacumos.

Tabnuiel U cxembl: «MeTobl aHTPOTIOJIOTHNY, «[ OJIOBHOM MO3T UeOBEKa,
«YenoBekooOpa3ubie 00€3biIHB», «CKeleT YeloBEeKa W CKEJET IIUMITaH3e,
«PynMMEHTHI U aTaBU3MbDY, «/[BIXKYIIME CUIIBI AHTPOIIOTE€HE3a», « IBOJTIOLIMOHHOE
JIPEBO  YEJIOBEKa», «ABCTpallonmuTeK», «YemoBek yMenbli», «YenoBek
NpSAMOXOISIIIHY, «JlenucoBckuii uenoBex» «HeanaepTtanbisly, « KpoMaHbOHIIBDY,
«IIpenku yenoBekay, « Tanbl SBOIIOLUHN YellOBeKay, «Packl yenoBekay.

OGopynoBaHue: MYJSIDKH — OKaMEHEJIOCTeHM, MpeIMETOB MaTepualibHOU
KyJIbTYphl ~TPEAKOB 4YeJoBeKa, pemnpoaykuuu (dororpaduu) KapTuH C
MUDOJTOTHYECKUMH W OMOJICHCKUMH CIOKETaMU TIPOMCXOXKICHUS 4YeJIOBEKa,
dboTorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKa, CKEJIET YEeJIOBEKa, MOJICIb
yepena 4YeJOoBE€Ka W 4epena IIMMIIAH3€, MOJENb KHCTH 4YeJIOBE€Ka U KHUCTH
HIMMITaH3€e, MOJIEJIM TOPCa MPEAKOB YETOBEKa.

JlabopaTtopnass padora «l3ydueHue OCOOEHHOCTEl CTpPOEHHUsI CKejeTa
YEJI0BEKAa, CBA3aHHBIX C MPAMOXO0KICHUEM.



IIpakTnyeckas padora «/3ydyeHne SKOJIOTMYECKUX aJANTALMI YETOBEKaY.

Tema 6. Dxonoruss — Hayka O B3aMMOOTHOUIEHUSIX OPraHU3MOB M
HAOPraHU3MEHHbIX CHCTEM C OKpY KaloLei cpeaou

3apokieHue U pa3BuTHe 3kojiornu B Tpyaax A. ['ym6onbara, K. @. Pynse,
H. A. CesepuoBa, 3. I'ekkensi, A. Tenciu, B. H. CykauéBa. Paznensl u 3amaun
9KO0J0THH. CBSI3b 3KOJIOTUU C IPYTUMHU HayKaMHU.

Mertonsl sxonoruu. lloneBbie HaOMOACHUSA. DKCIEPUMEHTHI B SKOJIOTHU:
npupoAHble W JabopartopHble. MojenupoBaHue B 3KOJOTMUA. MOHHUTOPHUHT
OKpY>KaroIel cpeibl: JTOKAIbHBIM, PErHOHAIBHBIN U TJI00AIBHBIM.

3HaueHUE OKOJIOTMYECKMX 3HAHMM Uil  YEJOBEKA. JKOJOTMYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3€M YEJNOBEYECTBA C NPUPOoM. PopMupoBaHUE
DKOJIOTHYECKOMN KYJIbTYPBI M SKOJIOTHYECKON TPAMOTHOCTH HACEIECHUSL.

JleMoHCTpauumn

[Toptpetsi: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuos, J. I'ekkens, A.
Tencnu, B. H. Cykaués.

TaOnunps! u cxeMbl: «Pa3nensl sxonorun», «MeTopl F3KoI0rHI», «Cxema
MOHHUTOPHUHIA OKPYKAKOIIEN CPEIBI».

JlabopaTopHas padora «3yuenue METOJIOB 3KOJIOTHYECKUX
UCCIICOBAHUI.

Tema 7. Opranusmsl U cpeaa OOUTAHUS

Dkojorudeckue (HakTopsl U 3aKOHOMEPHOCTH ux nerctBus. Knaccuduxarms
HKOJIOTHYECKUX (PAKTOPOB: abMOTHYECKUE, OUOTUUECKUE, aHTponoreHHbie. O01me
3aKOHOMEPHOCTH JEHCTBUs 3Koyiornueckux ¢akropos. IIpaBuno munumyma (K.
[npenrens, 0. JInbux). TonepaHTHOCTh. DBpPHUOUOHTHBIE M CTEHOOMOHTHBIC
OpPraHU3MBI.

AbGuotnueckue (daktopel. CBeT Kak 3Kojoruyeckuit ¢akrop. JlelicTBue
Pa3HBIX YYACTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. JKOJIOTMYECKHUE TPYIIIBI
pacTeHUil M >KUBOTHBIX IO OTHOLIIEHWIO K CBeTy. CHUrHaibHas poJib CBETA.
doTonepruoOaU3M.

Temneparypa kak oskojorumdeckuii Qakrtop. [lelicTBue Ttemmeparypsl Ha
opraHu3Mbl. [IoMKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxnocts kak skojoruueckuit Qakrop. Ilpucnocobnenus pacteHuii K
noJiIepKaHuio BogHoro OanaHca. Knmaccudukanus pacTeHHIl MO OTHOIICHUIO K
Boje. [Ipucrnoco6nenrs KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOWTaHHS OPraHU3MOB: BOJHAs, HA3€MHO-BO3/YIlIHAs, OYBEHHAs,
ryOMHHAasT  MOAMNOYBEHHAsl,  BHyTpUOpraHu3meHHas.  DU3UKO-XUMHUUYECKHE
OCOOCHHOCTH Cpell oOuTaHus OpraHu3MmoB. l[lpucnocobiieHusi OpraHU3MOB K
JKW3HU B Pa3HBIX Cpeaax.

buonornyeckue putMmbl. BHemHue um BHyTpeHHHE pUTMBIL. CyTOYHBIE H



rofguyHble PpUTMBI. [IpUCIIOCOOIEHHOCTh OPTraHW3MOB K CE30HHBIM HM3MEHEHUSIM
YCIIOBUU KU3HU.

Xuznennoie Qopmbl opranusmoB. [loHsTHE 0 JKH3HEHHON (opMme.
JKusnennsie popMbI pacTeHUN: TEePEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJICTHHAC
TpaBbl, OJHOJETHHE TpaBbl. JKu3HeHHbIE (OPMBI >KUBOTHBIX: THAPOOHOHTHI,
reo0MOHTHI, a9pOOMOHTHI. OCOOCHHOCTH CTPOEHUS U 00pa3a *KU3HH.

buotnueckue (bakTopHI. Buner OMOTHYECKUX B3aUMOJEVCTBUI:
KOHKYPEHITUS, XUIITHNIECTBO, cUMON03 U ero (Gopmel. [lapasutusm, koomeparus,
MYTyaln3M, KOMMEHCATN3M (KBapTHPAHTCTBO, HaxJieOHMUecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tomuyeckue,  (¢opuueckue, (HaOpuueckue). 3HAUCHHE
OMOTUYECKUX B3aMMOJICHCTBUU Il CYIIECTBOBAaHUS OPTraHU3MOB B Cpele
obutanus. [[puHIIUIT KOHKYPEHTHOTO UCKITIOUCHHUS.

JeMoHcTpanuu

Tabmuubr U cxembl: «Ikonorudyeckue (axrtopb», «CBETOBON CHEKTpY,
«IKOJIOTUYECKHUE TPYIIIbI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEIIOKpOBHbIE
KUBOTHBIC», «XOJOAHOKPOBHBIE >XUBOTHBIEY», «DU3HOJOTUYECKUE aanTaiiuu
KUBOTHBIX», «Cpeapl oOUTaHUST OpraHu3MoB», «buosornyeckue pUTMBDY,
«Kuznennole  (Gopmbl  pacteHuid», <«OKuszHeHHble  (DOPMBI  SKMBOTHBIX),
«IKOCHUCTEMA MUPOKOJUCTBEHHOTO JIECA», « IKOCUCTEMA XBOMHOIO Jecay, «llenn
MUTAHUSA), «XuImHUYecTBO», «llapasutmsmy», «Konkypenuus», «CumMoOonosy,
«KoMmmeHcanuzmy.

OGopynoBaHnue: repdbapuv pacTEHUW M KUBOTHBIX, MPHUCIOCOOJICHHBIX K
BIUSHUAIO PA3IMYHBIX OJKOJOTHYECKHX (AaKTOpPOB, TepOapuu CBETOJNIOOUBBIX,
TEHETIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIIOOMBBIC, TEHETIOOWBHIE U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTEHUS, repOapuu U KOJUIJICKIIUU TETIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30YyCTOMYMBBIX PACTEHUM, Yydesna MTHIl U 3Bepel, repdapuu
pacTeHul, OTHOCSIMMXCA K rurpoduram, kcepopuram, me3opuTaM, KOMHATHBIE
pacTeHusl TaHHBIX TPYII, KOJUICKIIMH KXUBOTHBIX, OOUTAIONINX B Pa3HBIX Cpelax,
repOapu MW KOJUIGKIIMM PACTEHUW U SKUBOTHBIX, OONAJAIONUX dYepTaMH
MPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSM YCJIOBUH JKWU3HU, Tepbapuu u
KOJUUICKIIMM PACTEHUNM M >KMBOTHBIX PA3IUYHBIX >KU3HEHHBIX (HOPM, KOJIICKIIMU
YKUBOTHBIX, YUYACTBYIOIIUX B Pa3IMYHBIX OMOTUYECKUX B3aHMMOICUCTBUSIX.

JlaGopaTtopnasi pabora «BpisiBIeHHEe NPUCTOCOOJEHUM OpPraHu3MOB K
BIIMSTHUIO CBETA.

JlaGopaTtopHasi pabora «BpIgBICHHE NPHCIOCOOJECHUM OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhD».

JlaGopaTtopnasi padora «AHATOMHUYECKHME OCOOEHHOCTU paCTEHUU U3
Pa3HBIX MECT OOMTAHUS.

Tema 8. Dko10rusi BUAOB U MOMYJISALMA

OKOJIOTUYECKUE  XapaKTePUCTUKU  MOMYJISIHUU. [Monynsiuust ~ Kak



Oouonoruueckas cuctema. Ponb HEOTHOPOAHOCTH cpeabl, PU3NUIECKUX OaphepoB U
0COOEHHOCTEW OMOJIOrHH BUAOB B (POPMUPOBAHUHU MPOCTPAHCTBEHHOM CTPYKTYPHI
nonyysiiuid. OCHOBHBIE TIOKA3aTENW TMOMYJISLUUAA: YHUCIEHHOCTh, ILJIOTHOCTD,
BO3pAacTHasi M TIOJIOBAsl CTPYKTypa, POKIAEMOCTb, HIPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIHSL.

DKoJiornyeckas CTpykrypa nonyysinud. OIeHKa YHCIEHHOCTH MOMYJISLUU.
JluHaMyKa mONmyJsiquU M €€ peryisuua. bHOoTHYecKHil MOTEeHUMana MOITYJISLUU.
MopenupoBanue IMHaMUKH nonyssinui. KpuBeie pocTa YMCIEHHOCTH TOMYJIALINY.
KpuBble BbDKMBaHUA. Perynsuus 4YMCIEHHOCTH MOMYJSIUN: poib (HaKTOpOB,
3aBUCALIMX U HE 3aBUCSAUIUX OT IUIOTHOCTH. DKOJIOTUYECKUE CTPATETUU BUIOB (T- U
K-cTparerun).

[Tonsitue 00 sKoJOTMYECKOW HUIIE BUAa. MectoobuTtanue. MHoOromepHas
Mozenb dkosormyeckor Humm Jk.M. XatumHcona. Pa3smepsl 3konormuyeckou
HumM. [loTeHunanpHas U peain30BaHHAs HULIH.

Bun kak cucrema nomynsiuuid. Apeanbl BUAOB. Buapl M UX KU3HEHHBIE
CTpaTeruu. JKOJOTNYECKUE IKBUBAJICHTHI.

3aKOHOMEpPHOCTH TMOBEJICHUS W MWIPALMKA KUBOTHBIX. buHomormyeckue
WHBA3UU 4YKEPOJHBIX BUJIOB.

JdemoHcTpanumn

IToptpert: k. . XaTunHCOH.

Tabmuubl W cxeMbl: «JKOJOTHYECKUE XAPAKTEPUCTHKU MOMYJSLUNY,
«IIpocTpaHcTBeHHass  CTpyKTypa  momyisauun», «Bo3pacTHble  mupamMuibl
nonyiasauun», «CKOpPOCTh  3aCENIEHHs IOBEPXHOCTH  3€MJIM  Pa3IMYHBIMH
opranuzMammy, «Mogeinb skosiorndeckor Humu Jx. Y. Xataunconay.

O6opynoBanue: repdapuu pacTeHU, KOJIEKI[UU )KUBOTHBIX.

Jlaboparopnasi  pa6ora «[lpucnocoOneHuss cemMsiH pacTeHH K
PACCETICHUIOY.

Tema 9. Dkosorust coo01IECTB. IKOJIOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3moB. buoneHos u ero crpykrypa. CBs3u MeExXIy
OpraHu3MaMH B OHOLIEHO3E.

Oxocucrema kak oTkpbiTasg cucrema (A. [x. Tencnm). OyHKUMOHATBHBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: MPOAYLUEHTbI, KOHCYMEHTBI, PEIyLECHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu U cetd. AOUOTHUECKHE OJIOKU
skocucteM. [TouBel ¥ Wbl B 3KOcUcTEMax. KpyroBopoT BelecTB U OTOK SHEPTUU
B DKOCHUCTEME.

OcHOBHBIE ~ TIOKa3aTelIM dJKOCUCTEMBI. buomacca ©  OPOIYKLMS.
DKOJIOrM4ecKre MUPaMUIbl Yhcell, O0MOMacChl U SHEPTUH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKueccuu. llepBuunble u
BTOPHYHBIE CYKIIECCUU U UX MPUYMHBI. AHTPONOIE€HHBIE BO3/IECUCTBUS Ha



cykneccuu. KnmmmakcHnoe coobmectBo. bropasnoobpasue u moiaHoTa KpyroBopoTa
BEI[ECTB — OCHOBA YCTOMYUBOCTHU COOOIIECTB.

[TpupoaHbIe YKOCUCTEMBI. DKOCUCMEMbL 03€D U peK. DKocucmemvl Mopel U
oKeanos. Ixocucmemvl MyHOp, 1€co8, CMenel, nyCmbvitb.

AHTpONOreHHbIE AIKOCUCTEMBI. Arposkocucrema. ArporeHo3. Paznmuuus
MEXIy aHTPOIIOT€HHBIMU U TPUPOIHBIMHU SKOCUCTEMAMH.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. [‘opojackas
daopa u ¢dayna. CunHanTpomm3zanus Tropoickoi ¢ayHbl. buomornueckoe u
X035MCTBEHHOE 3HAUYCHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
skocucteMax. Ponb kackaonoeo s¢hgexma u 6udo6-30ugpuxamopos (Kiroueswvix
61008) 8 pyHKyuoHuposanuu s3xocucmem. IIepeHOC SHEPTUH W BEIICCTB MEXKIY
CMEXXHBIMU 3KOCUCTEMAMH. Y CTOMYMBOCTh OPTaHU3MOB, MOMYJISIIAA U SKOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHA.

Mexanuzmwi 8030elicmaus 3AepA3HEHUll  PA3HbIX munos Ha
cybOpeaHu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTMEMHOM YPOBHSX,
OCHO8bl ~ DKOJIO2UHECKO20 ~ HOPMUPOBAHUSL  AHMPONO2EHHO20  8030€liCMBUSL.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JdemoHcTpanumn
[Toptpet: A. JIx. Tencnu.
Tabmuupr u  cxembl:  «CTpykTypa  OuWoleHO3a»,  «IKOocHucTeMa

IMIMPOKOJIMCTBEHHOTO Jiecay, «IKOCUCTEMa XBOWHOTO Jecay, «DyHKIIMOHATBHBIC
TPyNIIBl OPTaHU3MOB B JKOcHCTeMe», «KpyroBOpoT BEIIECTB B IKOCHCTEMEY,
«llenu nutanus (macTOUIHAS, AETPUTHAA)Y», « IKOJOTUUYECKAS TUPAMUIA YUCET,
«IKonoruyeckas nupaMuga OMOMacchl», «IKOJIOTHYECKasi MUpaMUIa YHEPTUNY,
«O0pazoBanue 6onotay, «llepBuunas cykieccus», «BoccTaHOBIEHHE Jieca MOCIe
noxapa», «9Kocucrema 03epay», «ArpoueHos», «KpyroBopor BEHIECTB M IMOTOK
9HEpPTrUH B arporieHo3e», «[Ipumepsr ypboskocuctem.

O6opynoBanue: repoapun pacTeHU, KOJUICKIIMYA HACEKOMBIX, Uydelia MTUIl |
3Bepeit, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
IKOCHCTEMBI.

IIpakTuueckas padora «/3yueHnue u onucanne ypooIKOCHUCTEMBD.

JlaGopaTtopnasi pabora «/3ydyeHue pa3zHOOOpa3usi MEJIKHUX TMOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX YKOCUCTEMAX).

IKCKypeust «DKCKypCHsl B TUTUYHBIA OMOTEeo11eHo3 (B TyOpaBy, Oepe3HsiK,
€JIbHUK, Ha CyXOJIOJIbHBIN UM MONMEHHBIN JIYT, 03€p0, O0JIOTO).

IKCKypcHsi «IKCKYPCHUS B arpodIKOCUCTEMY (Ha T0JIe WU B TEIUTUYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riaodanbHast IKocUCTEMA

buocdepa — obmermnanerapHas o0osiouka 3eMiH, TA€ CYIIECTBYET WIIH



CYIIIECTBOBaJIA XKM3Hb. PazBuTHe mpejacTaBieHuii o onochepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepnaackoro o 6uochepe. O6nactu 6mnocdepsl u e€ cocras. Kupoe
BeIecTBO Ouocdepsl U ero PyHKIIUH.

3aKOHOMEpPHOCTH cyliecTBOBaHUs Onocdepbl. OcobeHHOCTH Onochepsl Kak
rio0abHOM 3KOCcHCTeMBbI. JMHamMuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEIIIECTB U OMOTCOXMMHUYECKHE MUKIBI (Yriaeposa, a30Ta). PUTMUYHOCTD SIBICHMIA
B Omocdepe.

3oHanbHOCTh Ouochepnl. I[lonsiTue o O6mome. OCHOBHbIE OWOMBI CYIIM:
TYHJIpa, XBOIHBIE Jieca, CMEIIaHHbIE U MIMPOKOJIUCTBEHHBIE Jieca, CTEIH, CaBaHHbI,
MYyCThIHU, TPOITUYECKHE JIECa, BEICOKOTOPhs. KiuMar, pacCTUTEIbHBIN U AKUBOTHBIN
MUp OMOMOB CYIIH.

CtpykTypa U QyHKIIUS KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIUAJA U
onocdepHbIX PYHKIUI.

JeMoHcTpanumn

[Toptpetsi: B. . Bepuanckuii, 9. 31occ.

Tabmuubr u cxembl: «I'eocheprr 3emamn», «KpyroBopor azota B MpUPOJIE»,
«KpyroBopoT yriepoga B mnpupope», «KpyroBopoT KUCIOpOJa B MPUPOIELH,
«KpyroBopoT Boabl B mpupoae», «OCHOBHbIE OMOMBI cymm», «Kiaumatuueckue
nosica 3emnuy», «TyHapay, «Talra»y, «Cmemanneiii jgec», «ILIupokoInCTBEHHBIN
nec», «Crenby, «CaBanHay, «IlycTbiHs», « TpONUYECKU JECH.

O6opynoBaHue: repbapuu pacTeHUN pa3HbIX OMOMOB, KOJIJIEKITUU YKUBOTHBIX.

Tema 11. YestoBek M OKpy:xa0IIas cpeaa

OKOJIOTUYECKUE KPU3UCHI W WX NpUYMHBL. BosnmelcTBue wyenoBeka Ha
ouocdepy. 3arpssHeHne BoO3AyImIHOW cpeabl. OxpaHa Bo3ayxa. 3arps3HEHHC
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Paspymenue mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. I3MeHeHue Kaumara.

AHTpOIIOTEHHOE BO3JCHCTBUE HA PACTUTENBHBIA M KUBOTHBIM Mup. OxpaHa
PaCTUTENIBHOTO W XUBOTHOTO MHpa. OCHOBHBIC NPHUHIUIIBI OXPaHbl MPUPOJIBI.
Kpacasie xHuru. Ocob6o oxpadsemble mnpupoansie Tepputopun (OOIIT).
borannyeckue caibl U 300JI0TUUECKUE TTAPKH.

OCHOBHBIC TPUHIIUIIBI YCTOMYHMBOTO PA3BUTHS YEJIOBEUYECTBA M MPHUPOJIBI.
PaunonanbHOE ~ MPUPONONONIB30BAHUE W COXpAaHEHHWE  OMOJIOrMYECKOro
pasHooOpasust 3emuin. OOIIME 3aKOHOMEPHOCTH TJIOOABHBIX HSKOJIOTHYECKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3UCa U €r0 BEPOSTHBIE MTOCIIECACTBUS.

Pa3BuTHe METOIOB MOHUTOPHHIA pPa3BUTHSA OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemuvie ucciedo8anus nepexooa K pecypcocbepezarowell U
KOHKYPEeHmMOoCnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypchoi.
Hayuonanvuvle ungopmayuonnvlie cucmemsvl, obecneyugaroujue O0OCmMyn K
uHgopmayuu Nno  COCMOAHUIO OMOENbHbIX 6U008 U dkocucmem. (OcCHOBbI
sKOpeadurumayuu IKocucmem u cnocotos 60pvobL ¢ HUONOBPENCOCHUAMU.



Pexoncmpykyus mopckux u Ha3emMHbiX 3KOCUCTEM.
JleMoHCTpanun
Tabmuupr  w cxembl:  «3arpsasHeHue  atMoc(epb»,  «3arpsi3HEHHE
ruapocdeprr», «3arps3HeHne mouBb», «llapHuKOBBIT 3PPexT», «Ocobo
OXpaHsEMbIE IPUPOAHBIE TEPPUTOPUI», «MOJIETN YIPABIIEMOT0 MUPaA».
OobopynoBanue: Qororpapuu OXpaHSIEMbIX PAacCTEHUM M KUBOTHBIX KpacHoi
kHuru Poccutickon @enepanuu, KpacHol KHUTH peruoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BNOJIOTN HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
OOy4aroNIMMHUCSL TpOrpaMM CpelHero oO0miero oOpa3oBaHMs: JIMYHOCTHBIE,
METAIPEAMETHBIE U ITPEAMETHBIE.

B cTpykType TUYHOCTHBIX pe3yJbTaTOB OCBOCHUS MPOTPAMMBbI [0 OMOJIOTUU
BBIJICJICHBI CIICAYIOIINE COCTABJISIONINE: OCO3HAHHME OOYJaIONUMUCS POCCUUCKON
IPAXKIAHCKON HJIEHTUYHOCTH — FTOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOATEIIBHOCTH
U CaMOOINPENCNICHUI0, Haiuuyue Mmomusayuu K OOyUYeHHIO  OHOJIOTHH,
yeneHanpasiennoe pazsumue BHYTPEHHHUX YOEKIEHUM JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX I[EHHOCTEH M HMCTOPUYECKUX TPATUIMNA Pa3BUTHUS OUOJIOTHYECKOTO
3HAHMSL, 20MOBHOCMb U CHOCOOHOCMb O0YYAIOIIMXCA PYKOBOJICTBOBATHCS B CBOEH
JEATEIIbBHOCTH 1IEHHOCTHO-CMBICJIIOBBIMM YCTaHOBKAaMH, IPUCYLIIUMH CHCTEME
OMOJIOTUYECKOTO  00pa3oBaHUs, Haauyue NPABOCOZHAHUS — DKOJIOTHUECKOU
KYJBTYPbI, CHOCOOHOCMU CMABUmMb 1IEIN U CTPOUTH )KU3HEHHBIC TJIaHBbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MPOrPAMMBbI 10 OMOJOTUU JOCTUTAIOTCS
B E€IUWHCTBE Y4yeOHOM W BOCHUTATEIbHOW JEATEIbHOCTM B COOTBETCTBUU C
TPAIUIIMOHHBIMUA POCCUIUCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUECKUMHU U TYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMu
MOBEJCHUSI U CIOCOOCTBYIOT TIpoIleccaM CaMOIO3HAHUS, CaMOBOCIIUTaHUSA W
CaMOpa3BUTHUSA, PA3BUTUS BHYTPEHHEH MO3ULMUHM JUYHOCTH, MAaTPUOTU3MA H
YBOXKEHHUS K 3aKOHY M MPABOMOPSIKY, YEJIOBEKY TPyAa U CTAPUIEMY MOKOJECHHIO,
B3aMMHOTO YBa)XEHHUsS, OEPEKHOTO OTHOIICHHS K KYJIbTYPHOMY HACJIECIAUIO0 U
TPAAUIUSAM MHOTOHAIMOHAJIBLHOTO Haponaa Poccuiickont denepanuu, Opupoae u
OKPY>KaIOIIEH Cpee.

JIngyHOCTHBIE pe3yibTaThl OCBOCHHS y4eOHoro mnpeaMera «buosjorus»
JIOJDKHBI OTpaXaTh TOTOBHOCTh U CIIOCOOHOCTh O0YJarONINXCsl PyKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEN JIMYHOCTHU, CUCTEMOM II€HHOCTHBIX
OpUEHTAllM{, TO3WUTHUBHBIX BHYTPEHHHX  YyOEXKICHUH, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACHIMPEHUE >KU3HEHHOTO
ONBITA M OMbITA JIESITEILHOCTH B MPOILIECCE pealu3alli OCHOBHBIX HAIpPABJICHUM
BOCHUTATEJILHOMN AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOro BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUN 00YUAIOMErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUUCKOTO OOIIECTBA;

OCO3HaHWE CBOMX KOHCTUTYLIMOHHBIX MpaB U OOS3aHHOCTEW, yBaKEHUE
3aKOHA U IIPaBOIOPSIKA;

FOTOBHOCTb K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IMPHU CO3JIaHUU



y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENLHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPEACNIATh COOCTBEHHYIO IMO3UI[MI0O IO OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YUYUTHIBATh B CBOMX JIEUCTBHSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOSKICHUSIMU, KYJIbTYPHBIMUA IIEHHOCTSIMU U
COLIMAJIbHBIM MOJIOKEHHUEM;

FOTOBHOCTb K COTPYAHUYECTBY B IPOLECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, TO3HABATEIBHBIX W HUCCIEAOBATEIbCKUX 3a7a4, YBaKUTEIBHOTO
OTHOUIIEHUS! K MHEHHUIO OIMOHEHTOB MpU OOCYXJACHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHUSI:

c(hOpMHPOBAHHOCTh POCCHUMCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpuOTU3Ma, YBaKEHHUS K CBOEMY HAapoAy, YYBCTBA OTBETCTBEHHOCTH IIEPE]
Ponunoi, ropmoctu 3a cBOM Kpad, CBOWO PoauHYy, CBOW S3BIK U KYJBTYpY,
MPONIOE U HACTOSAIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IECHHOCTHOE OTHONIIEHUE K MPUPOJTHOMY HACIIECIUIO U MaMSITHUKAM MPUPOIBI,
JIOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OILICHMBAaTh BKJIAJ, POCCHUUCKHX YYEHBIX B CTAHOBJICHHE U
pa3BuTHE OWOJOTHM, TOHUMAHMUS 3HAYCHUST OWOJIOTMU B TMO3HAHWUU 3aKOHOB
MIPUPOJIbI, B KU3HU YEJIOBEKA U COBPEMEHHOT'O OOIIECTBA;

uaeriHas yoexxaEHHOCTh, TOTOBHOCTh K CIyKeHUIO U 3ammurte OTedecTBa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSI:

OCO3HaHUE JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, STUUECKOTO TTOBEICHNS,

CITIOCOOHOCTh OIIEHUBATh CHUTYAIlMI0O W MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHWE JIMYHOTO BKJIAJa B TMOCTPOCHUE YCTOWYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJIUTEINISIM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAaHHOTO MPHUHATHUS UEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMHu HapozioB Poccuu;

4) 3¢TEeTHYECKOr0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIICHHE K MHPY, BKJIIOUYas ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIECTBEHHBIX OTHOIICHHUIA;

NOHUMAHHUE 3MOLIMOHAIIBHOTO BO3JAEHCTBUS )KUBOW NPUPOJBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHUIO B Pa3HBIX BUIAX UCKYCCTBA, CTPEMIICHUE
MPOSIBIIATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usznyeckoro Bocnutanus, GopMHUPOBAHUS KYJIbTYPbI 30POBbSI H



IMOIMOHAJILHOTO 0JIAT OOy U

MOHUMAaHWE W peaju3amus 3J0pOBOr0 W 0e30MacHOTo o00pas3a IKU3HH
(310poBOE  TNUTaHWE, COONIOACHHE TUTMEHMYECKMX TpPaBWI U HOPM,
cOQJIaHCUPOBAHHBIM pPEXUM 3aHATUH U OTAbIXa, peryisgpHas Quanyeckas
aKTUBHOCTb), OEpPENKHOT0, OTBETCTBEHHOIO U KOMIIETEHTHOTO OTHOLICHUS K
COOCTBEHHOMY (PU3HUECKOMY U IICUXHUUYECKOMY 3/I0POBbIO;

MMOHMMAaHUE LEHHOCTH TPaBWI WHAUBUIYAIHHOTO M  KOJUIEKTUBHOTO
0€30IacCHOr0 MOBEACHUS B CUTYaLIUSIX, YTPOKAIOMIMX 30POBbIO U )KU3HHU JIIO/ICH;

OCO3HAHHWE TOCIEACTBUN W HEMPHATHS BPEAHBIX MPUBBIUEK (YIOTPEOICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) TPyA0BOr0 BOCIIMTAHUSI:

TOTOBHOCTh K TPYyAYy, OCO3HaHUE IIEHHOCTH MAacTepCTBa, TPYyAOJt00ue;
TOTOBHOCTh K aKTUBHOM AESATEILHOCTH TEXHOJIOTUYECKOU M COIMAIbHOMN
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSITEIILHO

BBITIOJIHATH TaKyI0 AESATEIbHOCTD;

HMHTEpEC K pa3iaudHbiM cdepaM NpodhecCUOHAIBHON NEeSITENbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIA BBIOOpP Oyaymied npodeccuu U  Ppearu30BHIBATH
COOCTBEHHbIE KU3HECHHBIC TIIAHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HU;

7) PIKOJIOTHYECKOI0 BOCIIUTAHUS:

AKOJIOTUYECKU 11eJIecO00pa3HOe OTHOIICHHE K MPHUPOJE KaK HCTOYHUKY
JKW3HU Ha 3eMJI€, OCHOBE €€ CYyIlIECTBOBAHHS;

MOBBIIICHUE YPOBHS HSKOJOTUYECKOW KyJIbTYPhI: MPUOOPETEHHUE OIbITA
IJIAHUPOBAHUSI TIOCTYNIKOB M OLIEHKA HMX BO3MOXHBIX MOCIEICTBUU ISt
OKPYKaIOIIEN CPEIIbL;

OCO3HaHME TJI00ATIBHOTO XapaKTepa KOJOTHYECKUX MPoOJeM M MyTel ux
pelieHus;

CIIOCOOHOCTh HWCIIOJIB30BaTh MPUOOpETaeMble TMPU HM3IYUYCHUH ONOJOTHUU
3HAaHWST W YMEHUS TpU peHIeHUH MpoOJeM, CBA3aHHBIX C PalUOHAIHLHBIM
MPUPOJIONIOIb30BaHUEM  (COOJIIOJICHUE  MPaBUJ  TOBEACHUS B MIPUPOJIE,
HaIpaBJICHHBIX HAa COXPAaHEHHE PABHOBECHS B DJKOCHUCTEMaX, OXpaHy BHJIOB,
AKOCHUCTEM, OHochepnl);

AKTUBHOE HENPUATHE JIEUCTBUM, MNPUHOCAIIMX BpEI  OKPYKAKOUIEH
NPUPOJHON Cpelie, YMEHHE IMPOTHO3UPOBATh HEOJIArOMPHUSTHBIE SKOJIOTMYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX TIEUCTBUN U NMPEIOTBpAIaTh UX;

HaJM4YUe PA3BUTOrO 3KOJIOTMYECKOrO0 MBIIUIEHUS, YKOJOTHYECKON KYJIBTYPHI,
ombITa NEeATEeNbHOCTH AKOJIOTHYECKOMN HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B MO3HABATEIIbHOM, KOMMYHUKATUBHOM W COLUAIBHOUN
MIPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MMPAKTUYECKON IESITENBHOCTH SKOJIOTHYECKON



HaIlPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHNS

c(OPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKW M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JHAJIOTe
KYJIBTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJITYPHOM MUDE;

COBEpUIECHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOM KYyJIbTYpbl KakK CpeICTBa
B3aMMOJICUCTBHS MEX1Y JIFOJbMH U MIO3HAHUS MUPA;

MOHMMAaHUE CHeuu(PUKU OMOJOTUM KaK HAyKH, OCO3HaHUA €€ poiu B
(GbopMUPOBaHNN PAIMOHATFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUHM IEJIOCTHOTO
IpEJCTaBICHUS 00 OKPYXAlOUIEM MHUpPE KaK O €IMHCTBE NPHUPOABI, YEJIOBEKa U
o0miecTBa, B IMO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEM M pEIIEHUU MpoliIeM
COXpaHEHUs! TPUPOAHOTO PABHOBECHS;

yOEXKJIEHHOCTh B 3HAYUMOCTH OHMOJIOTMM JUIsl COBPEMEHHOM LMBUJIM3ALUU:
o0ecrieueHrss HOBOTO YPOBHS Pa3BUTHS MEIUIMHBI, CO3JaHHE MNEPCIEKTUBHbBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTb  PECYpCHbIE  MPOOJEMBbl  pPa3BUTHUSA
4eJI0BEYECTBa, IIOUCKA MyTeH BBIXOJA U3 INI00AIBHBIX SKOJIOTMYECKUX MPOOJIeEM U
oOecrieyeHusi mepexoja K  YCTOMYMBOMY  pPa3BUTHIO,  PALMOHAIBHOMY
WCITOJIb30BAHUIO TPUPOJIHBIX PECYPCOB U (DOPMHUPOBAHMIO HOBBIX CTAHJIAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B IIOJyYEHUU OHMOJOTMYECKHX 3HAaHMM B IEJAX
MOBBIIICHUS OOWIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAJIBHOM I'PaMOTHOCTU oOydarouiuxcs, (hopmMupyeMoi
IIPU U3yYE€HUU OMOJIOTHH;

NOHUMAaHHUE CYIIHOCTH METOJOB MO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH MHCIIOJIb30BaTh IOJMy4yaeMble 3HAHUS Ui aHalu3a M
OOBSICHEHHMSI SIBJICHUM OKpPYKArOIIero MUpa M MPOUCXOASAIINX B HEM M3MEHEHUH,
yMEHUE JeNlaTh OOOCHOBAHHBIE 3aKJIIOYEHHS] HA OCHOBE HAy4HbIX (AKTOB H
MMEIOIINXCS JaHHBIX C LIEJIbI0 MOJYyYEHHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BATh OMOJIOTMYECKUE 3HAHUS IS
peleHust Ipo6JieM B peajbHbIX )KU3HEHHBIX CUTYalINsX;

OCO3HaHHUE LIEHHOCTU HAyYHOH JEATEIbHOCTH, TOTOBHOCTH OCYLIECTBISTH
IIPOEKTHYIO M HCCIIEA0BATENBCKYIO ACSITENBHOCTh HMHANBHUYAIBHO U B TPYIIIIE;

FOTOBHOCTh M CHOCOOHOCTH K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caMo00pa30BaHUI0, K AKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHMM MO OMOJIOTMH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAINIPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbie pe3yabTaThl OCBOCHHS ydueOHOro mpenmera «buomorwsy
BKJIFOYAIOT: 3HAYMMbIC I (OPMHUPOBAHHUS MHUPOBO33PEHUS OOYJAFOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIC) OOLIEHAYYHbIE MOHATUS, OTpa’Karollue



OCIOCTHOCTD H&y‘—lHOﬁ KapTUHbl MHpPA H CHGHI/I(bI/IKy MCTOOOB IIO3HAHMHA,
HCIIOJIB3YCMBIX B CCTCCTBCHHBIX HAYKaX (BGHICCTBO, QHCPIu:A, SABJIICHUC, ITPOLCCC,
CHCTCMaA, Hay‘IHBIﬁ (baKT, IMPpUHOUII, TUIIOTE3a, 3aKOHOMCPHOCTb, 3aKOH, TCOPHU:I,
HCCICOAOBAHUC, H&6J’IIOI[€HI/I€, HN3MCPCHHUC, OKCIICPUMCHT 141 z[pyme);
YHUBCPCAJILHBIC y‘IC6HBI€ HeﬁCTBHH (HO3HaBaTeJIBHI)Ie, KOMMYHHKAaTHUBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIIne dbopmupoBanue (GYHKIIMOHATBHON
IPAaMOTHOCTH M COIMAJbHOM KOMIIETEHIIMM OOYYaloUIMXCs; CIOCOOHOCTh
o0yyJaromuxcs UCTIOJIb30BATh OCBOCHHBIE MEXTUCIUIIIIMHAPHBIE,

MHPOBO33pEHUYECKHE 3HAHUS W  YHHUBEPCAJIbHBIE Yy4eOHBIC JEHCTBHUS B
ITIO3HABATEJIbHON U COLMAIIBHOW MPAKTHUKE.

B pesynbrare wu3ydeHus OHOJOTMHM Ha YpPOBHE CpPEIHEr0  OOIIEero
oOpazoBaHus y oOyyaromerocss OyayT chOpMUPOBaHbI IO3HABATEIIbHbBIC
YHUBEpCaIbHBIC YUeOHbBIE ACHCTBUS, KOMMYHUKATHBHBIC YHUBEPCATbHBIC YICOHBIC
JNEWCTBUS, PEryJIATHBHBIC YHUBEpCAIbHbIC YyueOHBIC JIEHCTBHS, COBMECTHAsS
JIeSITCILHOCTD.

MeranpeaMeTHBIC PE3yNIbTaThl OCBOCHHUS IPOTPAMMBI CPEIHETO O0OIIero
00pa30BaHus JOJIKHBI OTPAXKATh:

OBiagenne YHHBeEpPCAIbHBIMH Yu4eOHbIMU MO3HABATEJIbLHBIMH
NEUCTBUSMM:

1) 6a30BbIe JJOrHYECKHE TeCTBHA:

CaMOCTOSITEIbHO  (popMyMpoBaTh M aKTyaJIM3UpOBaTh  IpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TIPU OCBOCHUHM 3HAHUN TPUEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cuHTE3a, CpaBHEHMS, KiacCudUKamu, 0000IeHNS ), pACKPHIBATh CMBICI
OMOJIOTMYECKUX TOHSATHM (BBIICIATH UX XapaKTEpHBIC MPHU3HAKH, YCTAaHABIUBATH
CBSI3H C IPYTUMHU TTOHATHSIMH);

OTpeNeNaTh IEN MeATeIbHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPUU WX
JOCTHKCHHSI, COOTHOCHUTD PE3YJIBTATHI ICSITCIIBHOCTH C MIOCTABIICHHBIMU TICIISIMU;

HCIIOJIB30BaTh OMOJIOTHYCCKHUE TIOHATHUS JUI 0OBSICHEHUS (PAaKTOB M SIBJICHHUM
YKUBOU MTPUPOIBI;

CTPOUTH JIOTHYECKUE PaACCyXJeHUs (MHAYKTHBHBIC, JACHYKTUBHBIC, TIO
aHAJIOTHH), BBISABIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B PacCMaTpHUBACMBIX
SIBJICHHUSIX, (DOPMYJITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

IPUMEHSTh CXEMHO-MO/ICIbLHEIE cpencTtBa IS TIPEICTABIICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIIEHWUN B M3YYaeMbIX OMOJOTUYECKUX OOBEKTaX, a
TaK)kKe  TPOTHBOPEUYMM  PA3HOIO0  poja,  BBIABICHHBIX B Pa3IMYHBIX
WH(POPMAITMOHHBIX HCTOYHUKAX;

pa3pabarpiBaTh IUIaH PEIICHUS MPOOJIEMbI ¢ yU4E€TOM aHajiu3a HUMEIOLIUXCS
MaTepUaJIbHBIX U HEMaTepUAJIbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBHI B IEATEILHOCTD, OIIEHUBATH COOTBETCTBUE PE3YJIHTATOB



LEJISIM, OLIEHUBATh PUCKH MTOCJIEACTBUI 1€ATEIbHOCTH;

KOOPJIMHHUPOBaTh M  BBINOJHATH padOTy B  YCIOBHUSX  PEalbHOrO,
BUPTYAJIbHOI'O 1 KOMOMHUPOBAHHOT'O B3aUMOJICHCTBHUSI;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE IPU PELLICHUH KU3HEHHBIX ITPOOIIEM.

2) 6a30BbIe HCCIEN0BATEIbCKUE NeiiCTBHUS:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIEN0BATENBCKON U POEKTHON JIEATEIbHOCTH,
HaBBIKAMHM  pa3peuieHus: NOpoOsieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METOJO0B PELIECHUS MTPAKTUYECKHUX 3a]1a4, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB MIO3HAHUS;

HCIIOJIb30BaTh PA3JIMYHbIE BHJIBI JEATEIBHOCTH MO MOJYYEHHIO HOBOIO
3HaHUS, €ro HUHTEpIpeTaluy, MPeoOpa3oBaHUI0 M NPHUMEHEHUI0 B Y4YEOHBIX
CUTyalUsiX, B TOM YHUCJIE TIPYU CO3AAHUN YUE€OHBIX U COIIMAIbHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBIIUIEHUS, BIAJAETh HAYYHON TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU MTOHATUSMHU U METOJAMU;

CTaBUTh U (opMynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BaTENbHOM
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsX;

BBUSIBJIATh NPUYUHHO-CJICJCTBEHHBIE CBA3M W aKTyaJlU3UpOBaTh 3ajauvy,
BBIJIBUTaTh TUIOTE3y €€ pEIICHUS, HAaXOAUTh apryMEHThl AJi1 J0Ka3aTeIbCTBa
CBOMX YTBEP)KJICHHI, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS;

aHAIM3UPOBAaTh IIOJIYYEHHBIE B XOJ€ pEUIEHUS 3aJadd  pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX TOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLICHKY HOBBIM CHUTyallMsiIM, OLEHUBAThb HNPUOOPETEHHBIA OIIBIT;

OCYIIECTBIIATH LIEJICHANPABICHHBIN MOUCK NEPEHOCA CPEJICTB U CIIOCOOOB
JeHCTBUS B IPO(heCcCHOHANIBHYIO CPENY;

YMETb NEPEHOCUTh 3HAHUA B MIO3HABATENIBHYIO U MPAKTUUECKYI0 00JaCTH
KU3HEIEATEIIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HbIX MIPEAMETHBIX 001acTei;

BBIIBUTATh HOBBIE UJI€H, IPEjIaraTh OpUTMHAIBHBIC TTOJIXO0/IbI U PEILICHUS,
CTaBUTH MPOOJIEMBI U 3a/1a4H, JOIMYCKAIOIINE aNbTePHATUBHBIC PELICHMUS.

3) padora ¢ uHpopManmeii:

OpPUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHHKAX MH(MOpMAIUU (TEKCTE y4eOHOTro
nocoOusi, HAy4YHO-TIOMYJIAPHOM JUTEparype, OHOJOTMYECKHX CJIOBApSAX U
CHpaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B MHTepHeTe), aHamu3upoBaTh
UHGOPMAIIMIO Pa3IMYHBIX BUJOB U (POPM Ipe/ICTaBICHUS, KpUTUUECKU OLIEHUBAThH
€€ T0CTOBEPHOCTh U HETPOTUBOPEUUBOCTH;

(opMyIupOBaTh 3alpOChl U MPUMEHATH PA3JIUYHBIE METO/BI NPU MOUCKE U
otbope Ouosornueckor MHMOpPMaIMKM, HEOOXOIUMOM JJIsl BHIMOJHEHUS! yU4eOHBIX
3a/1ay;

npuoOpeTaTh OMBIT HCHOJIB30BAaHUS HH(DOPMALMOHHO-KOMMYHUKATHBHBIX



TE€XHOJIOTHIA, COBEPLIEHCTBOBATh KYJbTYPY aKTHBHOI'O UCIIOJIb30BAHUS PA3ITHYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpAaTh  ONTUMAJIbHYIO  (OpMy  TIpencTaBICHHUS
Oouonorunueckoi nHGopMauu (cxemsbl, rpaduKy, TUarpaMMsbl, TaOIUIBI, PUCYHKU
" Ipyroe);

UCIIOJIb30BaTh HAYYHbIA S3bIK B KayecTBE CpEeJCTBAa IMpu padore ¢
Ouonornyeckod uHGOpMaNMEe: TNPUMEHSTh XUMUYECKHe, (UBUUYECKUE U
MaTeMaTHYeCKUe 3HAKH M CHUMBOJIBI, (OpMyJbl, abOpeBUATypy, HOMEHKIATYpY,
UCIIONB30BaTh M MPEOOpa3oBbIBaTh  3HAKOBO-CHMBOJUYECKHE  CpPEACTBa
HaIJISIHOCTH;

BJIaJ€Th  HaBbIKAMHM  pAcloO3HAaBaHMs W 3alUThl  WHGOpPMAIINH,
MH(OPMAITMOHHOW 0€3011aCHOCTH JIMYHOCTH.

OBJiageHne yHMBEPCATbHBIMH KOMMYHHUKATUBHBIMHU ACHCTBUSIMH:

1) oO1IeHue:

OCYIIECTBIISATh KOMMYHHUKAIIMH BO BCeX cpepax KU3HU, aKTUBHO y4acTBOBATh
B JIMAJIOT€ WJIU JUCKYCCHUHU IO CYILIECTBY OOCYKIaeMoil Tembl (yMEHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTENIBHO BBIIOJHEHHS MpeiaraeMou
3aJ1a4y, YYUTBIBATh MHTEPECHl U COTJACOBAHHOCTH IO3MIMKN IPYIrUX YYACTHUKOB
JIAAJIoTa UM JUCKYCCHUN);

pacno3HaBaTh HEBEpPOAJIbHBIE CPEACTBA OOIICHMS, NOHUMAaTh 3HAYECHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHMSI KOH(MIMKTHBIX CHUTYAIH,
YMETh CMSTYaTh KOH(JIMKTHI U BECTH IEPErOBOPHI;

BJAJI€Th Pa3IMYHbIMU CHOCOOaMU OOILEHUS U B3aUMOJICHCTBUS, TOHUMATH
HaMEpPEHUs IPYTUX JIIOJEH, IPOSIBIATh YBAKUTEIbHOE OTHOLICHHE K COOECeTHUKY
U B KOPpeKTHOU popme hopMyIupoBaTh CBOM BO3PAKEHUS,

pPa3BEPHYTO M JIOTUYHO H3JaraTh CBOI TOYKY 3PEHHSI C HCIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB.

2) COBMeCTHasl eI TeJIbHOCTh:

IIOHUMATh M MCHOJb30BATh MMPEUMYILIECTBA KOMAaHIHOW Y WHAMBUAYAJIbHOU
paboThI MpU PEIICHUH OMOJIOTHYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOIUMOCTD
NPUMEHEHUS TPYNIOBBIX (POPM B3aUMOACHCTBUS IPU PELICHUH Y4eOHOMU 3a/1au;

BBIOMpATh TEMAaTHUKy M METOJAbl COBMECTHBIX ACHCTBUH € Y4ETOM OOIIMX
MHTEPECOB U BO3MOYKHOCTEHN Ka)KJOr0 4jIeHa KOJUIEKTHBA,;

IPUHUMATh LM  COBMECTHOM  JI€ATE€IBbHOCTH, OpPraHW30BbIBATH U
KOOPJAWHUPOBATH JIEUCTBUS MO €€ HOCTMIKEHUIO: COCTABJIATH IUIAH JIEUCTBUU,
pacnpenenarb pojad ¢ y4€TOM MHEHUH YYacCTHUKOB, OOCYXJaTh pPe3yJbTaThl
COBMECTHOI paboThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIaJa M KaXKJOT0 y4YacTHUKAa KOMaHIbl B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

IpeajiaraTh HOBBIE IPOEKTHI, OLICHUBAaTh HJEU C TMO3ULUUU HOBH3HBI,



OpPUTHMHAIBHOCTHU, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISATh IO3UTHBHOE CTPATETMYECKOE IOBEICHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIUATUBHBIM.

OByaieHUe YHMBEPCAJIbHBIMH PeryJsTHBHBIMHU AeHCTBUAMM:

1) camoopranuzanus:

UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS [UIsl BBISIBICHUA MpoOJIeM U UX
pEIICHMS B )KM3HEHHBIX U YUEOHBIX CUTYyaIUsX;

BBIOMpAaTh Ha OCHOBE OHOJIOTMUECKUX 3HAHWM 1IEJIEBbIE W CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBUSX M MOCTYINKAaX IO OTHOLICHHUIO K KUBOW MPHUPOJIE,
CBOEMY 3JI0POBBIO U 3/I0POBBI0 OKPYKAIOIINX;

CaMOCTOSTENIbHO OCYIIECTBIIATh MMO3HABATENBbHYIO JESITEIbHOCTb, BBISBISTH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJladyu B 00pa30oBaTEIbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsX;

CaMOCTOSITEJIbHO ~ COCTaBJATh IUIAaH pEIIeHUs MpoOieMbl ¢ yu€ToM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEW U MPEIOYTEHHUIH;

JaBaTh OILIEHKY HOBBIM CUTYalUsIM;

paciipsATh paMKHd y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX IPEANOYTEHU;

JIeaTh OCO3HAHHBINA BBIOOp, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
34 pEIICHHE;

OLIEHHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBAaTh (POPMHUPOBAHUIO M MPOSBICHUIO IIUPOKOW 3pYyIULIUU B
pa3HbIX 00JIaCTAX 3HAHMM, IMOCTOSIHHO TMOBBIIIATH CBOW 0Opa30BATENbHBIA H
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHTyalUsIM, BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJIQZIETh  HaBbIKAMHM  [IO3HABATEIbHOM  pediekcur Kak  OCO3HaHUs
COBEPIIAEMBIX JIEWCTBHUM M MBICIUTEIBHBIX IPOLIECCOB, WX PE3YJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQUIEKCHH JJIsi OLEHKU CUTYyalluH, BbIOOpa
BEPHOT'O PEILEHUS;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO NPHHUMATh PEIICHHS IO HX
CHU)KEHMUIO;

OpPUHUMATh MOTHBBI W apryMEHThl JPYrMX I@pU aHalu3e pe3yJbTaToOB
NEeSTEIbHOCTH;

3) npuHsATHE CeOsl M IPYTUX:

MPUHUMATD ce0sl, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHUBBI M apryMEHTbl APYTMX IIPU AaHajJu3€ pe3yJbTaToOB
JEATEIIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JPYTUX Ha OLINOKH;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C MO3ULIMHU APYTOTO YEIOBEKa.



IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIe pE3yJabTAaThl OCBOEHHUS COJEpPKAHUA Y4YEOHOTO TMpeaMera
«buonorus» Ha yriuyOnéHHOM YpPOBHE OPHEHTHPOBAHBI Ha oOecrevyeHue
npodmibHOro  OoOydeHms  oOydaroruxcsi — Omosormn. OHM  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTMH HayYHbIE 3HAHUS, YMEHUS U CIIOCOObI JEHCTBUH 110
OCBOCHMIO, UHTEPIPETALMN U NPEOOpa30BaHUIO 3HAHUM, BUJBI JIEATEIBHOCTH T10
MOJTYYCHHUIO HOBBIX 3HAHWU U WX MPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojiaM U3y4eHusl.

[IpeameTHbIe pe3ynbTaThl OCBOEHUS yueOHOTo npenmera «buonorus» B 10
Kjlacce TOMKHBI OTPaXKaTh:

c(hOPMUPOBAHHOCTh 3HAHMM O MECTE€ U POJU OHOJOTUH B CHUCTEME
€CTECTBEHHBIX HAayK, B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa, B
MO3HAHWUU  3aKOHOB TMPUPOJABI U  PEHICHUHW MOpoOJeM  palMOHAIBHOTO
PUPOOTIOIH30BaHUS, O BKJIA/J€ POCCUUCKUX U 3apYyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BJIAJICHUE CUCTEMOW OMOJIOTMUYECKUX 3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAralomfe OHOJOTUYECKUE TEPMUHBI M TOHATUS (KU3Hb, KIIETKA,
OpraHu3M, MeTabOoJu3M, TOMEOCTa3, CaMOpPETyJIALHs, CaMOBOCIPOU3BEACHUE,
HACJIEICTBEHHOCTh, M3MEHUMBOCTb, POCT U Pa3BUTHE), OMOJIOTHUECKUE TECOPHH
(xnetounast Teopust T. llIBanna, M. llneiinena, P. Bupxosa, xpoMocomHasi Teopus
HacienctBeHHoctu T. Moprana), yuenus (H. WM. BaBunmoBa — o meHrtpax
MHOrooOpa3usi ¥  MPOUCXOXKICHUS  KYJbTYpPHBIX  pPacTeHHWi),  3aKOHBI
(enmHOOOpa3Usi MOTOMKOB IEPBOTO TMOKOJEHUS, PACHICIJICHUS, YUCTOTHI TaMeT,
He3aBUCUMOTO HaciegoBaHus [. Menzaens, TOMOJIOTHYECKHX PSIOB B
HACJIEICTBEHHOM M3MEHYHUBOCTU H. n. Basuiiosa), IIPUHLIATIBI
(KOMIUIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAy4YHOTO II03HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEOBAHUSIX JKUBBIX OOBEKTOB (OMUCAHHE, W3MEpPEHHUE,
HaOJIOICHNUE, DKCTICPUMEHT);

YMEHHE BBIACISTH CYIIECTBEHHbIC MMPU3HAKKU: BUPYCOB, KIETOK MPOKAPHUOT U
DYKApUOT, OJIHOKJIIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, PACTEHUM, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTaHOB U CUCTEM
OpPraHOB pAaCTEHWI, KUBOTHBIX, YEJIOBEKA, IMPOIECCOB KU3HEIAEATECIbHOCTH,
MPOTEKAIONUX B OPraHU3Max PACTEHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTHUYECKHUX
MPOLIECCOB: OOMEHA BEILIECTB (META0OJIU3M), MPEBPAILCHUSI YHEPTHH, OPOKEHUS,
aBTOTPO(HOIO U reTepoTpoHOTO TUIIOB MUTAHMS, (POTOCUHTE3a U XEMOCHHTE3A,
MHUTO3a, MeH03a, raMeToreHesa, 3MOpuoreHesa, nocTIMOPUOHAIBHOTO PAa3BUTHUSA,



Pa3MHOXXEHUS,  HUHIUBUAYAIBHOTO  pa3BUTUA  opraHu3ma  (OHTOreHe3a),
B3aMMOJICUCTBUS T€HOB, T€TEPO3HCA, UCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABJIMBATh B3aWMOCBSI3M MEXAY OpPraHOMJaMH KIETKA U HX
GYHKIHUSIMH, CTPOCHHEM KIETOK pa3HbIX TKaHEH M WX (QYHKIUSAMHU, MEXIY
opraHaMud U CHUCTEMaMU OpPraHOB y PpACTEHUM, dXKUBOTHBIX W YEJIOBEKAa U UX
GyHKUUSIMHE, MEXKIYy CHUCTEeMaMH OPraHoB U HMX (YHKIMSIMH, MEXIY STaraMu
oOMEeHa BElIEeCTB, ATalaMu KJIETOYHOIO ITUKJIA U KU3HEHHBIX LIUKJIOB OPTaHU3MOB,
dTanmamMu 3MOPHUOHATBHOTO PA3BUTHS, TCHOTUTIOM M (PeHOTUIIOM, (EHOTHIIOM H
dbakTopamu cpenbl OOUTaHUS;

YMEHHUE BBISIBJIATh OTIMYMUTENIbHBIE MPU3HAKU KUBBIX CUCTEM, B TOM YHUCIE
pacTeHuM, >)KUBOTHBIX U YEJIOBEKA;

YMEHUE HCIOJIb30BaTh COOTBETCTBYIOIIME ApPTryMEHThI, OHOJOTUYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJI JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATHYCCKUX TPYIIIT,

yMEHHUE pelaTh OMOJOTUYECKUE 3a]]a4H, BBISIBISATh IPUYMHHO-CIIEACTBEHHBIC
CBSI3U MEXKIY UCCIEAYEMbIMU OMOJIOTMYECKUMU TIPOLIECCAMU U SIBICHUSIMHU, JIeNIaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUH TIOJTYYCHHBIX PE3YJIbTaTOB;

YMEHHUE BBINOJHATh JIA0OPATOPHBIE W IMPAKTHYECKUE padOThI, COONIOAATH
npaBuia npu padbote ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHHUEM;

YMEHHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPITh HUX OKCHEPUMEHTAIbHBIMU
cpencrtBamu, (OPMYIUPYs II€JIb HMCCIENOBAaHUS, AaHAJIM3UPOBATH MOJYYCHHbBIC
PE3yNBTATHI U ACNIaTh BEIBOBI;

YMEHHE Y4acTBOBaTh B Y4eOHO-MCCIIEAOBATEILCKOM paboTe mo OHoJoTHH,
HKOJIOTUU W MEJIMIIMHE, MPOBOAUMON Ha 0a3e NIKOJBHBIX HAYYHBIX OOIECTB, W
nyOJUYHO  TIPEACTABIATH  TMOJYYEHHBIE  PE3yJbTaThl HAa  YYCHHUYECKHUX
KOH(epeHUusIX;

YMEHHUE OLICHUBATh 3THYECKUE ACMEKThl COBPEMEHHBIX HCCJIEIOBAHUN B
obnactu  OuWojOrMM W MEAMIMHBI  (KJIOHUPOBAHHME,  HCKYCCTBEHHOE
OIUTOIOTBOPEHHE, HAMPABJICHHOE W3MEHEHHE T€HOMa U CO3JaHUE TPAHCTEHHBIX
OpraHU3MOB);

yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayied npodeccuoHanbHOU
JEATEIIBHOCTH B 00JIACTH OMOJIOTMHU, MEIUIIUHBI, OMOTEXHOJIOTMHU, BETEPUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUILEBOM MPOMBIIUIEHHOCTH, YTIIyOJsTh MO3HABATEIbHbBIN
WHTEPEC, HAMPaBJICHHBIN Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOMIEH TTpodeccuu u
OpOAODKEHHE OMOJIOTMUECKOT0 00pa3oBaHWsS B OpraHU3aldsAX  CPEIHEro
po(eCCHOHATLHOTO U BHICIIETO 00pa30BaHUAI.

[IpeameTHBIC pe3yNbTaThl OCBOCHUS ydeOHOTO mpenmera «buomorus» B 11
Kacce NOJKHBI OTPAXKATh:

c(hOPMUPOBAHHOCTh 3HAHMA O MECTE€ W POJM OHOJOTUA B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMHPOBAHUN COBPEMEHHON €CTECTBEHHO-HAYYHOU



KapTUHBI MHpA, B TO3HAHWHM 3aKOHOB MPHUPOJbI U PEIICHUU HKOJIOTHICCKUX
npoOjeM 4YejoBeuecTBa, a TaKkKe B PEIIEHUH BOMPOCOB PalMOHAIBLHOTO
IPUPOIOTOIL30BaHUS, U B (POPMUPOBAHUHU IIEHHOCTHOTO OTHOIIEHUSI K MPHUPOJE,
OOIIECTBY, YEJIOBEKY, O BKJIAJI€ POCCHUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHE BIAQJE€Th CHCTEMON OHOJOTMYECKUX 3HAaHUH, KOTOpas BKIIOYAET
ONpE/AeNeHUs] W TOHHUMAHHUE CYIIHOCTH OCHOBOMOJATAIOIMIUX OHOIOTUYECKUX
TEPMHUHOB M TIOHSATUM (BHJ, IKOCHUCTeMa, Ouocdepa), OMOJOTHUECKHE TEOPUU
(aBomoniionHas teopus Y. JlapBuHa, CHHTETUYECKasl TEOPUS SBOJIOIUMU), YUEHUS
(A. H. CeBepuoBa — 0 nmyTsx U HampasieHusx 3Boatounn, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTudyeckoro paBHoBecusi J[x. Xapnu u B. BaiinGepra,
3apojeiieBoro cxonacrea K. M. bapa), nmpaBuwna (munumyma FO. JluOuxa,
HKOJIOTHYECKON MHUpaMHIbl JHEPruu), Turnotesbl (rumorteza «mupa PHK» V.
['un6epra);

YyMEHHE  BIAJACTh  OCHOBHBIMH  METOJIaMH  HAy4YHOTO  ITO3HAHMS,
WCITOJIb3YEMBIMH B OMOJIOTHICCKUX MCCIICTIOBAHUSX KUBBIX OOBEKTOB U DKOCHUCTEM
(omucanue, M3MepeHue, HAOMIOACHUE, DKCIEPUMEHT), CIIOCOOAMU BBISBICHUS U
OIICHKU aHTPOIOT€HHBIX U3MEHEHUHN B IPUPO/IC;

YMEHHE BBIIETATh CYHIECTBEHHBIC TPU3HAKH: BHUIOB, OHOTEOIICHO30B,
HPKOCUCTEM M OMoc]epbl, CTAOMIM3UPYIONIETO, IBUXKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOTO ordopa, AJUTONIaTPUUYECKOTO u CUMITaTPUYECKOTO
BHUI000pa30BaHUs, BIUSHUS ABMKYITUX CHJI DBOJIONNUN HA TeHO(MOH T TOMYJISAINH,
MIPUCTIOCOOJICHHOCTH OPTaHMU3MOB K Cpelie 0OUTaHus, YepeOBaHUs HAIPaBICHUMA
HBOJIIOIUH, KPYTOBOPOTA BEIIECTB M MOTOKA YHEPTUU B SKOCUCTEMAX;

yMEHHE YCTaHABJIMBATh B3aWMOCBSI3M MEXIy MIPOLIECCAMU DBOJIIOIHH,
JIBIDKYIIMMH CHJIAMH aHTPOIIOTEHE3a, KOMIIOHEHTAMU Pa3UYHBIX DKOCHUCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMCHUE  BBISIBJIATH  OTJIMYMUTEIBHBIC  TMPU3HAKKH  JKUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHJIOB K Cpele OOMTaHWsl, aOMOTUYECKUX U OMOTHYECKHUX
KOMIIOHEHTOB  9KOCHUCTEM, B3aWMOCBSI3€  OpPraHM3MOB B  COOOIIECTBAX,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIIHME aPTyMEHTHI, OHOJIOTUYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl TOKA3aTENbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIT, B3aUMOCBSI3 OPTaHU3MOB U CPEJIbl OOWTaHMsI, EMHCTBA
YEeJIOBEUECKMX pac, HEOOXOAMMOCTH COXpaHEHUs MHOrooOpasus BHJIOB W
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHUSI IPUPOJIBI M YEJIOBEUECTBA;

yMEHHUE pelaTb OMOJOTUYECKUE 3aa4U, BBISIBISTh IPUUUHHO-CIIEACTBEHHBIE
CBSI3U MEXJIY UCCIEAYEMbIMU OMOJIOTMYECKUMU MIPOLIECCAMU U SIBJICHUSIMU, J€JIaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUH TIOJTYYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBITIOJHATH JTA0OPATOPHBIE W TPAKTUYECKHUE PabOTHI, COOJIIOMATH



npaBuiia Ipu padoTe ¢ yueOHbIM U JTa00paTOPHBIM 000PYA0BaHUEM;

YMEHHE BBIJIBUTaTh THUIOTE3bI, NPOBEPITh UX OIKCHEPUMEHTATbHBIMU
cpeacTBamMu, GOpMyIUpys LEdb HUCCIEIOBaHUS, aHAIU3UPOBATh IMOJTYYCHHBIC
pe3yIbTaThI U AeNaTh BHIBOJIBI;

yYMEHHUE Y4acTBOBAaTh B Y4eOHO-HCCIIEAOBATENBCKOM paboTe mo Ouojoruw,
OKOJIOTUM M MEJHIIMHE, MPOBOAMMOI Ha 0a3ze IMIKOJIBHBIX HAayYHBIX OOILECTB, U
nyOIMYHO  TPEJNCTaBISATh  IOJYyYEHHBIE  pPE3ylbTaThl HAa  YUYEHUYECKUX
KOH(EpEeHIINSIX;

yMEHHUE OIIEHWBATh TUIIOTE3bl U TEOPUU O MPOUCXOKICHUH KU3HHU, YeIOBEKa
U YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U CIOCO0aX MpeAOTBPALICHUS
r00albHBIX U3MEHEHU B Ouocdepe;

YMEHHE OCYIIECTBISITh OCO3HAHHBIA BBIOOp Oyayiier mnpodeccHoHAIBHOM
JESITEIbHOCTH B 00J7acTU OMOJIOTHH, YKOJIOTUH, TPUPOIONOIB30BaAHNUS, MEAUIIMHEI,
OMOTEXHOJIOTUH, TICHXOJIOTUH, BETEPUHAPHH, CEIbCKOTO XO3sICTBa, MHUIIEBOU
IPOMBIIIIEHHOCTH, YIJIYOJIATh I103HABATEIbHBIA HMHTEPEC, HaIpaBJICHHBIH Ha
OCO3HAaHHBIM  BBIOOp  COOTBETCTBYIOIIEM  mpodeccud U NPOAODKEHUE
OMOJOrMYecKOro o0pa3oBaHUs B OPraHU3aLUAX CPEIHEro Npo(ecCHOHAIBLHOIO U
BBICIIIETO 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

CUCTEMaMH OPTaHOB U WX (PYHKIHSIMH, MEXKTY
JTanamu 0OMeHa BEUIECTB, dTallaMH KJIETOYHOTO
IIUKJIA ¥ )KU3HCHHBIX ITUKJIOB OPraHU3MOB, 3TallaMU
AMOPUOHAILHOTO Pa3BUTHS, TCHOTUTIOM U
(dhenotumnom, GeHOTHIIOM U (PAaKTOpaMHU CPEIbI
oOHuTaHUA

10 KUIIACC
Ne HaumenoBanue KoJymyecrBo yacos JJIeKTPOHHbIE CHHCOK UTOrOBBIX INIAHUPYEMbIX Pe3yJabTaToB ¢ | Cnocod oueHkn
n/n pasaesioB u TeMm | Bcero| Konrpou | [TpakTuy (uudposbie) yKa3zaHueM UX (popMHUPOBAHUS HTOTOBBIX
NPOrpamMmsbl bHbIE ecKue o0pa3oBare/ibHbIE IUIAHMPYeMBbIX
padoTsl | padoThI pecypcsl pe3yJbTaToB
1 buonorus kak Hayka 1 bubnmoreka [JOK c(hOpMUPOBAHHOCTh 3HAHUH O MECTE U POJIU VYcerHbll onpoc
OWMOJIOTHH B CHCTEME €CTECTBCHHBIX HAyK, B Pemenue npakTuko-
(hopMUPOBAHUH €CTECTBEHHO-HAYYHOU KapTUHBI OpPUEHTUPOBAHHBIX
MUpA, B TIO3HAHUH 3aKOHOB MPUPOJILI U PEIICHUH 3ama4
po0JieM palMoOHAIEHOTO MPUPOAONOIB30BaHUS
2 JKuBble cucTeMbl U UX | 2 bubmuorexa [JOK BJIaJICHUE CUCTEMON OMOJOTHYECKUX 3HAHUMH, Pemenue
U3y4eHue KOTOpasi BKIFOYAET: OCHOBOIOJIAratoIne MPAKTUYECKUX 3a/1a4
OMOJIOTUYECKHE TEPMHUHBI M TIOHSATHS
3 buosorus knetku 2 0.5 bubnuotexa [JOK BJIQJICHUE CUCTEMOM OMOJIOTUYECKUX 3HAHUH, TectupoBanue
KOTOpasi BKIIFOYAET: OCHOBOIIOJIAratoIIHe Pemenune
OMOJIOTUYECKHE TEPMHUHBI ¥ TIOHATHS ()KU3Hb, MPAKTHICCKHIX
KJIETKa, OpraHu3M, MeTaboIn3M, TOMeoCTas, 3a/launpaKkTHIecKas
CaMOpETYJISIINs, CAMOBOCITPOU3BEIICHNE, pabora
HACJIEJICTBEHHOCTh, U3MEHINBOCTh, POCT H
pa3BUTHE), OMOJIOTHYECKHE TEOPUH (KJIeTOUHAs
teopus T. [lIsanna, M. lIneiinena)
4 XuMmnyeckas 10 1 bubnuorexa LIOK YMEHHE YCTAHABIMBATh B3aUMOCBS3H MEXKAY [IpakTnueckas
OpTaHHU3aIHs KICTKH OpPTaHOWAMH KIICTKH U UX (PYHKIHSIMH, CTPOCHHEM |paboTa
KJIETOK Pa3HbIX TKaHEW U X (QYHKIUSIMU, MEKITY Pemenne npakTuko-
OpraHaMH U CUCTEMaMH OPTaHOB Yy PACTCHHIH, OpPUEHTUPOBAHHBIX
YKUBOTHBIX U YEIIOBEKA U X (QYHKIUSIMU, MEKITY 3a/1a4y

VYeTHbII onpoc




Crpoenue u pyakuum | 8 2 bubmuorexa [JOK BJIaJICHHE OCHOBHBIMU METOJIaMH HAy4YHOT'O [IpakTrueckas
KJIICTKH MO3HAHUS, UCTIOJIB3YEMbIX B OMOJIOTHYECKUX pabora
UCCJIEJIOBAHUSIX KHUBBIX OOBEKTOB (OMHCAHUE, Pemenue 3agau
U3MepeHue, HaOJI0IeHNE, SKCIIEPUMEHT); YMEHUE TectupoBanue
BBIJICJISITH CYIIECTBEHHBIE PU3HAKH: BUPYCOB,
KJICTOK IPOKAPUOT U 3YKAPUOT, OJHOKIECTOUYHBIX
MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM UHCJIE
OakTepuii, TpuOOB, PaCTEHUH, )KUBOTHBIX H
YeloBeKa, CTPOCHHSI OPraHOB M CUCTEM OpPTraHOB
pacTeHuii, )KUBOTHBIX, YEJIOBEKa, IPOILIECCOB
KHU3HEJEATSIbHOCTH, TIPOTEKAIOIINX B OPraHu3Max
pacTeHuii, )KUBOTHBIX U YeJIOBEKA, OMOIIOTHIECKUX
IPOLIECCOB
OOmeH BellecTs U 9 1 bu6nuorexa LIOK YMEHHE BBIACIATH CYyLIECTBEHHbIE TPU3HAKU YcTHBIN onpoc
IpeBpalieHue OHMOJIOTMYECKHUX MPOIECCOB: 0OMEHA BEIIECTB [IpakTuyeckas
SHEPTHH B KJIETKE (MeTabonu3M), IpeBpalleHus JHEPTUur, OpokeHus, |padorta
aBTOTPOGHOIO U reTepoTpopHOro TUNOB NuTaHus, |Pemenue 3agau
(oTOCHHTE3a U XEMOCHHTE3a
Hacnencrsennas 9 0.5 bu6nuorexa LIOK YMEHHE BBIACIATH CYyLIIECTBEHHbIE TPU3HAKU YcTHBIN onpoc
uHpopManus u OMOJIOTMYECKHX MPOLIECCOB: MUTO3a, MeH03a, [IpakTuyeckas
peanuzanus e€ B ramMeToreHesa, sMOprUoreHe3a, HocTAMOPHUOHAIBHOTO |paboTa
KJIETKe Pa3BUTHSL, PA3MHOXKEHUS, UHANBUYaIbHOTO Pemenue 3agau
pa3BuUTHs opraHu3Ma (OHTOTeHe3a), B3aUMOJICHCTBUS
TeHOB, T€TEePO3HCca, HCKYCCTBEHHOT0 0TOOpa
JKW3HEHHBIN UK 6 1 bu6nmnoreka [JOK YMEHUE BBIJEIATH CYIIECTBEHHBIE TPU3HAKHU VYcrHbIi onpoc
KJIETKH OMOJIOTHYECKHX MPOLIECCOB: MUTO3a, MeH03a, [IpakTuyeckas
rameToreHesa, SMOpHOTeHe3a, TOCTAIMOPHOHAIBHOTO |paboTa
pa3BUTHSL, PA3MHOKEHUS, UHANBHUYaTbHOTO Pemenue 3amau
pa3BUTHs opraHu3Ma (OHTOTeHE3a), B3aUMOICHCTBHSI
T'€HOB, FeTepPO3HCca, UCKYCCTBEHHOI'O 0TOOpa
Crpoenwue u pyakmum | 17 1.5 bubnuorexa LIOK YMEHHE BbISBIISITh OTJIMYUTENbHBIE TPU3HAKK sKUBbIX |[IpakTrueckas
OpPTraHU3MOB CHCTEM, B TOM YHCJI€ PACTEHUIl, dKUBOTHBIX U pabota
YyelloBeKa; yMEHHE UCTOIb30BaTh COOTBETCTRYIONINE |Perenue

apryMEeHTbI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO 1

IMPAKTUYCCKUX 3aJa4d




CHUMBOJIMKY JJIs1 1OKa3aTCJIbCTBa pOJACTBA
OpTraHHU3MOB PAa3HbBIX CUCTEMATHYCCKUX I'PYIIIT

VYcrHblii onpoc

10 |Pa3mHOXeHUE U 8 1.5 bu6muorexa [IOK YMEHHE YCTAHABIMBATh B3aUMOCBS3H MEXKAY [IpakTuueckas

pa3BUTHE OPraHU3MOB OpraHOMJaMHM KJIETKH U UX (QYHKIUSIMU, CTPOEHHEM |paloTa
KJICTOK Pa3HBIX TKAaHEH U X QYHKIUSIMH, MEXTY Pewenne
OpraHamMH U CCT€MaMM OPI'aHOB Y pacCTEHUH, IeHETUYECKUX,
KUBOTHBIX U YEJIOBEKa U UX (PYHKIIUSIMH, MEXKITY pacueTHbIX 3a1a4
CHCTEMaMM OPraHOB U UX (QPYHKIMSIMHU, MEXKAY Pemenune
JTaraMu OOMEHa BEIIECTB, dTalaMu KJIETOYHOTO IIUTOJIOTUIECKUX
IIUKJIa ¥ )KU3HEHHBIX [IUKJIOB OPraHU3MOB, 3TallaMH  |3a/1a4
SMOpPHUOHAJIBHOTO Pa3BUTHSI, FEHOTUIIOM U VYeTHbII onpoc
(heHoTumnoM, GeHOTUIIOM U (DAKTOPAMH CPEIbI
o0UTaHu;

11 |I'eneruka — Hayka O 2 0.5 bubmmnorexa LIOK YMEHHUE YCTaHABIMBATh B3aUMOCBSI3H MEXIY [IpakTuyeckas
HACIICICTBEHHOCTH H JTaraMu SMOPUOHAIBHOTO Pa3BUTHSA, TEHOTUIIOM U |paboTa
U3MEHYHUBOCTHU (deHoTUTIOM, (PEHOTUIIOM U (PaKTOPaMHU CPebl Pemenue
OpPTraHU3MOB oOuTaHuA TeHETHYECKHUX,

pacyeTHBIX 3a1a4
Pemenne
LIUTOJIOTUYECKUX
3ama4

VYcTHBIT onpoc

12 |3akoHOMEpHOCTH 10 1 bu6nuorexa LIOK YMEHHE UCIO0JIb30BAaTh COOTBETCTBYIOIINE VYcTHBIN onpoc
HaCJIeICTBEHHOCTH apryMEHTbI, OMOJIOTHYECKYIO0 TEPMUHOJIOTHIO U TectupoBanue

CHUMBOJIMKY JUTS IOKA3aTeIbCTBA POJICTBA [MpakTryeckast
OpPTaHU3MOB PAa3HBIX CHCTEMATHYECKHUX TPYIIIT pabora
13 |3akoHOMEpHOCTH 6 1 bubnuorexa LIOK YMEHHE HCIO0JIb30BaTh COOTBETCTBYIOIINE YceTHBIN onpoc
U3MEHYHUBOCTHU apryMEHTbI, OMOJIOTHYECKYIO0 TEPMUHOJIOTHIO U TectupoBanue
CHUMBOJIMKY JIJIS TOKA3aTeIILCTBA POJICTBA [MpakTnyeckas
OpPraHU3MOB Pa3HBIX CHCTEMATUYECKUX TPy pabota
14  |T'eneruka yenoBeka 3 0.5 bubnuorexa LIOK YMEHHE BBIABUTATh THIIOTE3bI, IPOBEPATH UX Pemenne
HKCHEPUMEHTAIBHBIMH CPEJCTBAMU, POPMYIUPYS  |pacueTHBIX 3a/1a4
LIeJIb UCCIIEIOBAHNUS, aHAIM3UPOBATh nostyueHHble  |[IpakThueckas
pe3yabTATHI U J1E1aTh BHIBOJIBI pabota




YMEHHE YCTaHABIMBATh B3aUMOCBSA3H MEXKIY YcTHbIN onpoc
JTaraMu SMOPHUOHAIBHOTO PAa3BUTHA, TeHOTUNIOM U | TectupoBanue
(dhenotumnom, GeHOTUIIOM U (PAKTOpaMH CPEIbI
oOuTaHusA
15 |Cenexmus 4 1 bu6muorexa IIOK BJIa/ICHUE CUCTEMOMN OMOJOIMYECKUX 3HAHUM, [IpakTnueckas
OpraHU3MOB KoTopas Bkitouaet: yuenus (H. . Basuiioa — o paborta
LIEHTPAaX MHOI000pa3usi ¥ MPOUCXOKACHUS YcTHBIE ONPOCHI
KYJIBTYPHBIX PACT€HHUI), 3aKOHBI (€IMHOO0pa3Hs Pemenue npakTuko-
IIOTOMKOB IIEPBOI0 MTOKOJIEHUS, pacIIeIICHUS, OpPUEHTUPOBAHHBIX
YHCTOTHI TAMET, HE3aBUCUMOTO HACTIEI0BAHUS 3a/1a4y
I'. Mennens, rOMOJIOTHYECKUX PSIIOB B
HacseACcTBeHHOM n3MenunBocTy H. V. BaBuiiosa),
IPUHLUIBI (KOMIIJIEMEHTAPHOCTH);
16 |buotexHonorus u 4 bubmmorexa LIOK BJIa/ICHUE CUCTEMOI OMONOTHYeCKUX 3HAHUM, [IpakTnueckas
CHUHTETHUYECKAast KoTopast Bkitouaet: yuenus (H. U. BaBuosa — o pabora
ouonorus LIEHTpaxX MHOT000pa3us U MPOUCX0KICHUS YcTHBIE ONIPOCHI
KYJIbTYPHBIX PACTeHHI), 3aKOHBI (€AMHOO0Opa3us Pemenne npaktuxo-
IIOTOMKOB IIEPBOT0 MTOKOJIEHUS, PACIIETIEHUS, OpPUEHTHUPOBAHHBIX
YUCTOTHI FaMET, HE3aBUCUMOT'O HACIIEI0BaHUS 3a1a4y
I'. Menpens, roMOJIOTHYECKUX PSAAOB B
HacneAcTBeHHOM n3MenunBocty H. U. BaBuiiosa),
HPUHIMIBI (KOMIUIEMEHTAPHOCTH);
17 |PesepBHOE Bpems 1 bubnuoreka [JOK
OBIIEE KOJIMYECTBO 102 13
YACOB I10

I[TPOI'PAMME
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