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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma o yuebnomy npeamery "buosnorus” (nanee - OMOJIOTHS) HA YPOBHE CPEIHETO
obmero obpazoBanus pazpadorana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit ®denepanum», ®I'OC COO, Konnenmuu mnpenogaBaHust
yuebHoro npeamera «bruoNOrus» U OCHOBHBIX IMOJIOKEHUN (penepanbHoil paboyeil mporpamMmbl
BOCTIUTAHHUS.

VYueOnni npenmer «buomorus» yrimyonéHHoro ypoBHs usydeHus (10—11 xkmaccer)
SIBIIIETCS OJTHUM M3 KOMIIOHEHTOB IMpeIMeTHOW obnactu «EcTecTBEHHO-HAYYHBIE MPEAMETHD.
Cormacao mnonoxenusim OI'OC COO mnpodwiibHble y4eOHBIC NpPEIMEThI, H3y4aeMbie Ha
yrayOnEHHOM YpOBHE, SIBISIOTCS criocoOoM auddepeHnnanud o0ydeHuss Ha YPOBHE CPEIHETO
oOuiero o0pa3oBaHMsl M MPU3BaHbI 00ECHEUYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIUM,
CpeIHUM OOIIUM, CPeIHUM MPOPECCHOHATBHBIM M BBICIIMM oOpa3oBaHHeM. B To ke Bpems
KOKIBIA U3 ATHX Y4€OHBIX MPEIMETOB JOHKEH ObITh OPUEHTHPOBAH HA MPHUOPUTETHOE PELICHUE
00pa30BaTeNbHBIX, BOCIUTATEIBHBIX M PAa3BHBAIOIIMX 3aJa4, CBSA3aHHBIX C NpodopueHTarmen
0o0y4Jaromuxcsi U CTUMYJIMPOBAHHEM HHTEpeca K KOHKPETHOW 00JIacTH HAyyHOro 3HAaHUS,
CBSI3aHHOTO C OHMOJIOTHEN, MEIUIIMHOW, SKOJOTHUEH, TCHUXOJIOTHEH, CIOPTOM WM BOEHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npenmery "buosiorus" naér nmpencraBiieHHe O LEIH U 3a/1a4ax
u3ydeHus yaeoHoro npeamera «buonorusy Ha yriyon€HHOM YpOBHE, ONpeAesieT 00s3aTeabHoe
(MHBapUAHTHOE) TPEAMETHOE COJCp)KaHHWE, €r0 CTPYKTYPUPOBAHHE IO pa3jeliaM H TeMawm,
pacrmpeziefieHue 1o KiliaccaM, peKOMEHAYeT MOCe10BaTeIbHOCTh U3yUeHHUsl yueOHOro MaTepuana
C y4€TOM MEXKIIPEIMETHBIX W BHYTPHUIIPEJAMETHBIX CBsI3€Hd, JIOTMKH Yy4eOHOIro Mporiecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcsi. B mporpamMMe mo OMONOTHH pealn30BaH MPUHIUI
MPEEMCTBEHHOCTH C HW3Y4YeHHEM OHOJIOTMM Ha YypOBHE OCHOBHOTO OOIIEro o0pa3oBaHUf,
Omaromaps uyeMy [pPOCMaTpPHBAEeTCS  HAMPaBICHHOCTh Ha  MOCIEAYyIoIlee  Pa3BUTHE
OMOJIOTUYECKNX 3HAHWHA, OPHUCHTHPOBAHHBIX Ha (OPMHPOBAHHWE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTUUECKOTO MBIIUICHUS, TPEICTaBICHUNA O 3I0pOBOM 00Opa3e >KM3HH, Ha
BOCIIUTaHHE OEpPEKHOTO OTHOIICHUS K OKpPYKAIOIIeW MPUPOTHOW cpere. B mporpamme 1o
OMOJIOTUHM Tak)Ke IMOKa3aHbl BO3MOXXHOCTH Yy4eOHOro mpenMera «buonorus» B peanuzanuu
tpeboBanuiit ®I'OC COO Kk miIaHupyeMbIM JUYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM
pe3ynbraTaM oOydeHus U B (OPMUPOBAHUU OCHOBHBIX BHUAOB Y4eOHO-TIO3HABATENHHOM
JEATETLHOCTH OOYYaIOIIUXCs 0 OCBOCHHUIO COJEp)KaHHUS OMOJIOTHYECKOro 0Opa3oBaHHUS Ha
YpOBHE CpefHero oo1ero oopazoBaHusl.

VYueOnblit peamer «buonorus» Ha ypoBHE CpeaHero o0miero oOpa3oBaHUS 3aBepIIacT
Ounonoruveckoe oOpa3oBaHKE B MIKOJE U OPUEHTHPOBAH Ha paCIIMpPEHUE W yriyOJIeHne 3HaHUN
00ydJaromuxcsi O JKUBOM TPUPOJE, OCHOBAX MOJEKYISIPHOM W KJIETOYHOW OHOJIOTHH,
AMOPHONIOTUN U OMOJOTUU Pa3BUTHS, TEHETHKH, CENEKIIUHU, OMOTEXHOJOTHH, SBOIIOIMOHHOTO
YUEHUS U IKOJIOTHH.

Wzydenue yuebHOTrO TipeameTa «bruonorus» Ha yriayOJIeHHOM YPOBHE OpPUEHTHUPOBAHO Ha
MOATOTOBKY OOYYAIOMMXCSl K TOCJIEIYIONIEMY MOJIYYSHHI0 OHOJOTHYECKOro OO0pa3oBaHUS B
By3aX M OpPraHM3aIMsIX CPEIHEro MPOQecCHOHATBHOTO 00pazoBaHus. OCHOBY €ro coAepKaHUs
COCTaBJISIET CHUCTEMa OHWOJIOTMYCCKUX 3HAHWH, TMOJYYECHHBIX MPU H3YYCHHH OOYJAIONTUMUCS
COOTBETCTBYIOIIUX CHCTEMAaTUYECKHX pa3JeNoB OHOIOTHM Ha YpPOBHE OCHOBHOTO OOIIETro
obpazoBanus, B 10—11 kmaccax 3Tv 3HaHUS MOJTYYAIOT pa3BUTHE. TakK, pacCIIUPEHBI U YTITYOJICHBI
OMOJIOTUYECKHE 3HAHUS O PACTCHHSX, JKMBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBEKa,
o0IIMX 3aKOHOMEPHOCTSX JKHU3HM, JOMOJHUTEIHHO BKJIIOUYEHbI OWOJIOTMYECKHE CBEICHUS
MPHUKJIATHOTO W TOUCKOBOTO XapakTepa, KOTOPhIE MOKHO HCIOJB30BaTh KaK OPUEHTHPHI IS
nmocJIeyronero Beioopa npodeccun. Bo3mMokHa Takyke MHTETpanys OMOJIOTMUECKUX 3HAHHWH C
COOTBETCTBYIOIIMMHU 3HAHHUSIMH, TTOJTYICHHBIMHU 00YUYaIONUMUCS TIPH U3y4eHUHN (QUZUKH, XUMUH,
reorpaduy ¥ MaTEMaTHUKH.



CrpykTypa mnporpammbl 1o y4yeOHOoMy mnpeamery "buornorus" oTpaxaer CHCTEMHO-
YPOBHEBBIM M SBOIOIMOHHBIN MOAXOABI K H3yueHHUto Ouonoruu. CoOriacHo UM, HU3y4aroTCs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJISl )KUBBIX CUCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
SBOJIIOIIMM OPraHUYECKOT0 MHpa Ha 3emiie, COXpaHEHHs OHOJOTrHYecKOro pazHooOpaszus
wianeTsl. Tak, B 10 Kkiacce M3ydarOTCsi OCHOBBI MOJICKYJISIDHOM M KIETOYHOH OHOJIOTHH,
SMOPUOJIOTUH U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CEJEKUNHU, OMOTEXHOJIIOTUN U CUHTETUYECKON
OMoNIOTHH, aKTYyaJU3UpPYIOTCS 3HAaHUS OOydYalolmuxcs MO OOTaHWKE, 300JI0THH, AHATOMHH,
¢uznonoruu venoseka. B 11 kitacce M3y4aroTcsi SBONIOIMOHHOE yYEHUE, OCHOBBI AKOJIOTHU U
yueHue o 6uocdepe.

VYueOublii mnpeamer «buonorus» mnpus3BaH OOECHEUUTh OCBOCHHE OO0YyYarOIUMUCS
OMOJOTMYECKUX TEOPUM M 3aKOHOB, WJEH, NPUHLMIIOB W IPaBUJ, JIEKAIIMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MONYJSLUU, OHOLEHO03a, 3KOCHCTEMBI, O BbIIAIOIINXCS
HAYYHBIX JOCTH)KCHMSIX, COBPEMEHHBIX HCCIIEOBAHUAX B OMOJOTUU, MPUKJIATHBIX aCIEKTax
Ounonornyeckux 3HaHWH. /s pa3BuTHS W MoAAep)KaHUSI MHTEpeca O0O0YJaromuXcss K OMOIOTHI
HapsIly CO 3HAYUTEIBHBIM 00BbEMOM TEOPETUUECKOI0 MaTepuaia B COACPKaHUHU MPOTrPAMMBI IO
OMOJIOTHH TPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEHM CTAHOBJICHHMS] M PAa3BUTHUSI TOW WM WHOU
o0nactu OMONOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOeKHBIX YUEHBIX B PEIICHUE BAKHEHIINX
OHMOJIOTUYECKHUX M HKOJIOTHYECKUX MTPOOIIEM.

Llenp u3yuenus yuebnoro mpenmera «buosjorus» Ha yriayOn€HHOM ypOBHE — OBJa/ICHUE
00yJaromuMHUCs 3HAHUAMH O CTPYKTYpHO-(DYHKIIMOHAIBHOW OpPTraHW3alUU JKUBBIX CHCTEM
pa3HOro paHra v NpHOOpeTEeHUE YMEHHI MCIOB30BaTh 3TU 3HAHUS B (DOPMUPOBAHHH MHTEpeca
K onpeaenéHHol 001acTi MpoPeCCHOHATBHON NEATEIIPHOCTH, CBSI3aHHONW ¢ OMOJIOTHEH, WM K
BBIOOpY yueOHOT0 3aBe/IeHHs I MPOAOIKEHUS OMOIOTHYECKOro 00pa3oBaHMsL.

Jloctuxenue 1enu n3ydeHus ydeOHoro npeamera «buosnorus» Ha yriiyOJ€HHOM YpOBHE
o0ecreynBaeTcs pelIeHueM caeIyoIuX 3a1au:

OCBOCHHE  OOYYAlOIUMUCS  CUCTEMBbI  OMOJIOTMUECKMX 3HAaHMM: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOpUSX, KOHLEMIMAX, TMIIOTe3axX, 3aKOHAaX, 3aKOHOMEPHOCTSAX W IMpaBWiIax,
COCTAaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAyYyHYI0 KApTUHY MHpa; O CTPOCHHH,
MHOTr000pa3uu U 0COOEHHOCTSX OMOJIOTHUECKUX CHUCTEM (KJIETKA, OPraHu3M, MOIYJSALUs, BUJ,
OouoreornieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHSIX U COBPEMEHHBIX HCCJICIOBAHHSIX B
OMOJIOTHH;

O3HAKOMJICHHE  OOydYaromMxcsi €  METOJAAMU  TO3HAHUSA  JKUBOM  NPHUPOABI:
UCCIIEI0BATEILCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM M KIETOUYHOW OMOJIOrHH,
HMOPHUOJIOTHN U OWOJIOTUH PAa3BUTHS, TEHETHKU U CENEKIUH, OMOTEXHOJOTHH U CUHTETHUECKOMN
OMoNOTHMH,  TMAaJEOHTOJOIMH, OKOJOTMM); METOAAMH  CaMOCTOSITENIbHOTO  NPOBEICHHUS
OMOJIOTHYECKUX HCCIIEeOBaHU B JsabopaTopuu U B mpupojae (HaOmoaeHue, H3MEpEHUE,
HKCIEPUMEHT, MOJICTUPOBAHNE);

OBJIaJIcHUE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HaXOAWTh, aHAJIU3UPOBATH U
UCTIOJIb30BaTh OMOJIOTMYECKYIO HH(OPMAIIHIO; TIOIb30BATHCS OMOJIOTUYECKON TepMUHOIOTHEN U
CUMBOJIMKOW;  yCTaHaBIMBaTh CBSI3b MEXAY pa3BUTHEM OHOJOTMM W  COLMAIBHO-
HSKOHOMHUYECKUMH U HSKOJIOTHYECKUMH IpOOJeMaMy YeJIOBEYECTBa; OIICHWBATh IOCIEICTBUS
CBOEHM JIEeATENIbHOCTH [0 OTHOLIEHUIO K OKpY)XKarolled MpUPOAHON cpene, COOCTBEHHOMY
3I0POBBI0 W 3/I0POBBIO  OKPYKAIOIIMX JIOeH; OOOCHOBBIBaTb M  COOJIIOJAaTh  MeEphl
npoPUITAKTUKH WHOEKITMOHHBIX 3a00JIEBaHMMA, TIPaBHJIa TIOBEJACHUS B MIPUPOJE U OOeCriedeHUs
0€30I1aCHOCTH COOCTBEHHOM XKU3HENEATENILHOCTH B YPE3BBIYAHHBIX CUTYAIUSIX HNPUPOIAHOTO H
TEXHOTCHHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE HAay4dHble OTKpPBITHUS B 001acTu
OMOJIOTHH;

pa3BUTHE Yy 00YyYaIONINXCS WHTEJUIEKTYallbHBIX U TBOPYECKUX CIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIIAIOUIMMHCSA OTKPBITUSAMU M COBPEMEHHBIMH HCCIEIOBAaHMSIMU B OHOJIOTHH,
pelaeMbIMH €10 MpoOJieMaMu, METOJ0JIOTHEN OHMOJIOrHYecKOro MCCIeIO0BaHusl, MPOBEIEHUs



OKCIIEPUMEHTATBHBIX HCCICIOBAHUM, peIIeHUs] OWOJOTHYECKHX 3a/1ad, MOJCIHPOBAHUS
OHOJOrN4YeCcKNX 00BEKTOB U MPOLIECCOB;

BOCIIUTAHHUE Y OOYYArOIIMXCSl [IEGHHOCTHOTO OTHOIICHHS K JKUBOW MPHPOJC B IEIOM H K
OTIeNbHBIM €€ O00beKTaM U SBJICHUAM; (OpPMHpPOBAHME SKOJIOTHMYECKOH, TIE€HETHUYECKON
rPaMOTHOCTH, OOMICH KyJIbTYphl MOBEACHHUS B TPUPOJIC; WHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUM;

nproOpeTeHne 00yJarOIUMUC KOMIIETEHTHOCTH B PAIIMOHAIBHOM MPUPOIOIIOIE30BAHUN
(cobmroneHne mpaBUJl TOBEACHUS B TPUPOJIE, OXpPaHbl BHUIOB, DKOCUCTEM, OHOCheEpsl),
COXpaHEHHH COOCTBEHHOTO 3/I0pPOBBSl U 3JI0POBbsSI OKPYXKAIOMIMX JIoAeH (COOMI0OaeHus Mep
npodunakTuku  3aboneBaHuii, oOecriedyeHne  OE30MACHOCTH  KHU3HEACSITEIBHOCTH B
YpE3BbIYANHBIX CUTYAIUSAX MPUPOJIHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BaHUS
OMOJOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3JJaHME YCIOBUW IS OCO3HAHHOTO BbIOOpa OOYYAIOIIMMHCS WHAUBUAYATHHOMN
0o0pa3oBaTeNbHONl  TPAeKTOpUH, CHOCOOCTBYIOUIEH mMoOcienymmeMy HpodhecCHOHATbHOMY
CaMOOTIPEJICIICHUIO, B COOTBETCTBUM C HWHIWBHIYAIbHBIMM HWHTEpPECAMU MU TOTPEOHOCTIMU
peruoHa.

OO01iee ymuClIO YacoB, OTBEACHHBIX Ha W3yuy€HUE OHOJOTMM Ha YriayOJIEeHHOM YpOBHE
cpenHero obmiero oOpasoBanms, coctaBiser 204 dgaca: B 10 kmacce — 102 vaca (3 yaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B Hezeno).

Ot6op opraHu3alMOHHBIX (QOpM, METOJOB U CPEACTB OO0ydeHus OuOJIOTUH
OCYIIECTBIISIETCS C YYETOM CIEUU(PUKUA €ro COJAEPKaHMs U HAIMpPaBICHHOCTH HAa MPOIOJIKEHUE
Ounosnoruueckoro oOpa3oBaHMs B OpraHU3alUsAX CpeIHero NpodecCHOHATBLHOTO U BBICIIETO
o0Opa3oBaHusl.

OO0s3aTeNnbHBIM YCIOBHEM MPH OOyYeHHH OMONOTHMH Ha YIrIyOJIEHHOM YpOBHE SIBIISETCS
MpOBECHUE J1AaO0OpaTOPHBIX U TMpakTHueckux pador. Takke ywyacTue oOydarmuxcs B
BBIMIOJTHEHUH  TPOEKTHBIX UM  y4eOHO-UCCIIEOBATENbCKUX PadOT, TeMaTHKa KOTOPBIX
OTIPENIETISICTCS YYUTEJIEM Ha OCHOBE HUMEIOIIMXCA MaTepUabHO-TEXHUUECKHX PECypcoB U
MECTHBIX MPUPOIHBIX YCIOBUH.

YUYET PABOYEM MPOT'PAMMBI BOCITUTAHUS

Peanuzanus BocmuTaTeNbHOrO MOTEHLMANA YPOKOB OHOJOTHHM (YPOUHOW NEATEIbHOCTH,
ayJUTOPHBIX 3aHATUH B paMKaX MAaKCHUMaJbHO JIOMYCTUMOM  y4eOHOM  Harpysku)
pelycCMaTpUBaeT:

MaKCHUMaJIbHOE HCIIOJIb30BaHUE BOCHHUTATENBHBIX BO3MOXHOCTEH conepkaHHs y4eOHOro
Kypca g (opmMupoBaHUS y OOYYaIOIIMXCS POCCHUMCKUX TPaJULIUOHHBIX JTyXOBHO-
HPABCTBEHHBIX M COLMOKYJIbTYPHBIX LEHHOCTEH, POCCHIICKOTO HCTOPHYECKOIO CO3HAHHUS Ha
OCHOBE MCTOPMUYECKOTO MPOCBEIICHUS; MOJ00p COOTBETCTBYIOLIETO COAEPXKAHHUS YPOKOB,
3aJJaHHii, BCIOMOTaTeIbHBIX MaTepHAIOB, MPOOJIEMHBIX CUTYallUl AJIs1 00CYKICHUA;

YU€T LIEJEBBIX OPUEHTHPOB PE3YyJIbTATOB BOCIUTAHUS B ONpPEAEIEHUU BOCHUTATEIbHBIX
3a/1a4 YpOKOB, 3aHATHUI;

BKJIIOUEHUE YUUTEISIMH B KOHCIEKTHl (TE€XHOJOTMYECKHE KapThl) YPOKOB TEMAaTHKU B
COOTBETCTBUH C KaJCHJapHBIM IJIAHOM BOCIIUTATENbHOMN paboThI;

BBIOOP METO/I0B, METOJUK, TEXHOJIOTHH, OKa3bIBAIOLINX BOCIUTATEILHOE BO3JIEHCTBUE HA
JUYHOCTh B COOTBETCTBUU C BOCHUTATEIBHBIM HJCAIOM, LEJNbI0 M 3aJayaMH BOCIMTAHUA,
LIEJIEBBIMA OPUEHTUPAMHU PE3yJIbTaTOB BOCIMTAHUS; pEAU3alMI0 MPUOPUTETa BOCIUTAHUSA B
yueOHOM NesTeNIbHOCTH,

IPUBJICUECHHE BHUMAHUSA OOYYaAIOUIMXCS K IIEHHOCTHOMY acClEKTy M3y4aeMbIX Ha ypOKax
IOpPEMETOB, SBICHUH W COOBITUH, WHUIMUPOBAHUE OOCYXIEHUH, BBICKAa3bIBAaHHI CBOETO
MHEHHs, BBIPAOOTKM CBOErO JIMYHOCTHOIO OTHOLIEHUS K HM3y4aeMbIM COOBITUSM, SBIICHHSM,
JHLIaM;

MPUMEHEHWE HHTEPAKTHUBHBIX ¢GopM ydeOHOW pabOThl -  HWHTEJUICKTyaJbHBIX,



CTUMYJIMPYIOIIUX [O3HABATENbHYI0O MOTHBALIMIO, WUIPOBBIX METOJIUK, IAUCKYCCHH, JAOIIMX
BO3MOKHOCTh TIPHOOPECTH OIBIT BEAEHUS KOHCTPYKTHBHOI'O JHAJIOTa; TPYIIOBON pPabOTHI,
KOTOpasi YYUT CTPOUTH OTHOIICHUS W JCHCTBOBAaTH B KOMAaHJE, CIIOCOOCTBYET pPa3BUTHIO
KPUTHYECKOT'O MBIIILICHHUS;

noOyXJeHue OOyJaroIIUXCcs COOMI0aTh HOPMBI TOBEICHUS, MpaBuia OOIICHHS CO
CBEPCTHUKAMH H TMIE€IarOTUYECKUMH PAOOTHHKAMH, COOTBETCTBYIOIIHE YKIJIQTy IIKOJIBI,
YCTaHOBJICHHE U TIOJEPKKY T00pOKeTaTeTbHOM aTMOC]EpHI;

OpraHU3aIMi0 HACTAaBHMYECTBA MOTHBHPOBAHHBIX M 3PYAUPOBAHHBIX OOYYaAIOIIUXCS HaJ
HEYCIEBAIOIIMMH  OJHOKJIACCHUKAMH, B TOM YHCIE C OCOOBIMH 0Opa3oBaTEIbHBIMU
MOTPEOHOCTSAMHU, JAIOMIETO OOYYaIOIUMCS COIMAIBHO 3HAYUMBIA ONBIT COTPYIHHUYECTBA W
B3aMMHOM ITOMOIIIH;

WHULIMUPOBAHUE W TIOJJIEPKKY HCCIEIOBATEILCKOM JIEATEILHOCTH OOyYaroIIuXcs,
IJIAHUPOBAHUE U BBINIOJIHEHUE WHIMBUYAIbHBIX U TPYIIIOBBIX MPOECKTOB BOCIUTATEIBHOMN
HaIpaBJICHHOCTH.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITPEJIMETA
«BHOJIOI' U5 (YFJIYBJIEHHI)Iﬁ YPOBEHDb)

JIMYHOCTHBIE PE3YJIBTATbHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOy4aroIIMMUCS
pOTpPaMM CPEIHEro 00IIeTo 00pa30BaHus: INYHOCTHBIC, METAIIPEAMETHBIC U TPEIMETHBIE.

B cTpykType JTUYHOCTHBIX pe3yibTaTOB OCBOEHHS MPOrpamMMbl [0 OMOJIOTUU BbIAEICHbI
CIEIYIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYalOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSITEIBHOCTH M CaMOOIIPEAEIEHUIO,
Hanuyue momueayuyu K OOyUEHUIO OWOJIOTHM, YeleHanpaeieHnoe pazeumue BHYTPEHHHUX
yOeXJIeHUH JIMYHOCTH Ha OCHOBE KJIHOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAAULUN Pa3BUTHSA
OMOJOTUYECKOr0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb OOYYaIOLIUXCSl PYKOBOJACTBOBATHCS B
CBOEM  JEATENIBHOCTH  LI€HHOCTHO-CMBICIIOBBIMM ~ YCTaHOBKAMH, IPUCYIIUMH  CHCTEME
Ouosoru4yeckoro  oOpa3oOBaHMsS, Haauuue NPABOCO3HAHUS ~ DKOJIOTMUECKON  KYJIbTYpBHI,
cnocobnocmu cmagumy eI U CTPOUTH )KU3HEHHBIE MIJIaHBbI.

JInuHOCTHBIE pe3yabTaThl OCBOCHUS MPOTrpamMMbl 110 OMOJIOTHH JOCTUTAIOTCSA B €IMHCTBE
y4eOHOIl W BOCHUTATENIbHOMN JEsITeIbHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCHUHCKUMHU
COLIMOKYJIbTYPHBIMH, UICTOPUUECKUMHU U JTYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMHU, IPUHSATHIMU B
oOImiecTBe MpaBWJIaMH M HOPMAaMU MOBEAEHHMS M CIOCOOCTBYIOT IpOLECCaM CaMOIIO3HAHMS,
CaMOBOCITUTaHUSI U CaMOPAa3BUTHsI, Pa3BUTHs BHYTPEHHEH MO3UIMM JIMYHOCTH, MATPUOTHU3MA U
YBa)XXEHUsI K 3aKOHY W IPaBOIOPSIKY, YEJIOBEKY TPyJda U CTApIIEMY IOKOJEHHUIO, B3aUMHOIO
YBaXEHUsI, OEpeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HACleJUI0 W  TpaJulusaM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAKOLIEN Cpele.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS yueOHOro npeamera «buomaorus» MOMKHBI OTpaXXaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYalOLIMXCS PYKOBOJCTBOBATHCS CPOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEN JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHEHTAlUil, MO3UTHUBHBIX BHYTPEHHUX
yOeXJIeHUH, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSAM POCCHICKOro  0oOIecTBa,
paciiMpeHre >KU3HEHHOTO OIbITa U ONbITa AESITEIbHOCTU B IPOIIECCE PeaTu3alliid OCHOBHBIX
HaIpaBJICHU!N BOCIIUTATENBHOM 1€ATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOro BOCIIUTAHMS:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM TO3MLMU  OOydaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOTI'0 WIEHA POCCUICKOro 00I1eCTBa;

OCO3HAaHHME CBOMX KOHCTHUTYIIMOHHBIX NIpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPaBOMOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH NESATEIHLHOCTH NMPU CO3JaHUU YYEOHBIX MPOEKTOB,
pelIeHNH y4eOHBIX M TO3HABATEIbHBIX 3a/]ay, BHIIOJIHEHUU OMOJIOTHYECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTh  ONPEIENATh COOCTBEHHYIO TO3HMIIMIO TIO OTHOIICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€,

YMEHUE  YUYUTBIBAaTH B  CBOMX JICHCTBHSX  HEOOXOAMMOCTb  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIEH ¢ Pa3HbIMU yOEXKJACHUAMHU, KYJIbTYPHBIMH LIEHHOCTSIMU U COLIMATIbHBIM
MI0JIO)KEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B IIPOIECCE COBMECTHOI'O BBINIOJHEHHUS Y4eOHBIX,
[IO3HABATEJIbHBIX M UCCIEIOBATEIbCKUX 3aJa4, YBAXKUTEJIBHOIO OTHOLIECHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXJAEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COACPIKAHMUS,

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HApoAy, YyBCTBa OTBETCTBEHHOCTH Iepe] PonuMHON, ropaocTu 3a CBOM Kpail, CBOIO
Ponuny, cBOH 53bIK U KYJIBTYPY, IPOLIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

LHEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIUI0 M IAMITHUKAM IPUPOJIBI,
JnocTuxkeHusM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUUCKUX YYEHBIX B CTAaHOBIIEHHE M pa3BUTHE
O1oJ0ruM, TOHUMaHUs 3HaY€HUs1 OMOJIOTUH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uzeiHast yoexx1€HHOCTh, TOTOBHOCTb K CIIY>)KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MIOBECHMUS;

CHOCOOHOCTh OLIEHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSIChH
Ha MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U 1IEHHOCTH;

0CO3HaHME JIMYHOT'O BKJIaJ1a B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO IPHUHSTHS LIEHHOCTEW CEMEWHOM XKM3HU B COOTBETCTBUU C TPaJULHSIMU HAPOJOB
Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas 3CTETUKY ObITA, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIECHUH;

MOHMMAaHNE YMOLIMOHAJIBHOTO BO3EUCTBUS )KUBOU NPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CAaMOBBIP@XEHHIO B Pa3HBIX BHJAX HMCKYCCTBA, CTPEMIICHHE NPOSBIATH
KayecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHMSA  KYJBTYPbl 310pPOBbS H
IMOLMOHAJIBLHOIO 0JIAaronoJay4us:

NOHMMAaHME U peanu3alys 370poBoro U 0e3omacHoro odpasza *HU3HH (30pOBOE MUTAHUE,
coOirofieHre TUTMEHUYECKUX MPaBWJI U HOPM, cOalaHCHPOBAHHBIN PEXUM 3aHATHI M OTIbIXa,
peryisipHas (u3Mueckas aKTUBHOCTH), OEpEeKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOTO
OTHOLICHUSI K COOCTBEHHOMY (DPHU3MUECKOMY U NICUXHUECKOMY 3/I0POBBIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOTO 0€3011aCHOTO
MOBE/ICHUS B CUTYaLIUAX, YTPOKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHME MOCJIEICTBUM M HENPUATHS BPEAHBIX NPUBBIYEK (YMOTPEOJICHUS alKOroJs,
HapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPYIY, OCO3HaHKE [IEHHOCTU MacTepCcTBa, TPYI0Jt00ue;

TOTOBHOCTb K aKTUBHOM AESITEIbHOCTH TEXHOJIOTMUECKON U COLIMAJIbHOM HAIIPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKylo
JESATEIIBHOCTD;



UHTEpEC K pa3muyHbiM chepam mpodeccHOHATBLHON AESITeNbHOCTH, YMEHHE COBEPIIAThH
OCO3HAHHBII BBIOOp OyayIei mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU BCei
KU3HU;

7) 3K0JIOTHYEeCKOTr0 BOCTIUTAHUA:

9KOJIOTHYECKH 11e1eCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYJbTYphl: MPHOOpETEHHE OMNbITa IUIAHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN SISl OKPYXKAIOLIEH Cpe/ibl;

OCO3HaHUeE T1100aJIBbHOr0 XapaKTepa KOJOTHYECKUX MPOo0JIeM U MyTel X peleHus;

CIIOCOOHOCTH MCTOJIB30BaTh MPUOOPETACMBIE TPY M3YYCHUH OWOJIOTUU 3HAHUS U YMEHUS
IpU pelIeHUU MNpoOIeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIE30BaHUEM (COOII0IeHUE
MpaBWJI MOBEICHUSI B MPHUPOJIC, HANPABJICHHBIX HA COXPAHEHHE PABHOBECHUSI B JKOCHUCTEMAX,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

AKTHUBHOE HEIPUSATHE JIEUCTBHUM, MPUHOCSIIIMX BpPEI OKpYKAIOUIeH NPUPOIHON Cpere,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUATHBIE HKOJIOTMUYECKUE MOCIEACTBHUS MPEeIIPUHUMAEMBIX
JICUCTBUN U NPENOTBPALLATD UX;

HAJIMYUE PA3BUTOTO HKOJIOTUYECKOTO MBIILIICHUS, SKOJOTHYECKONH KYJIbTYphI, OIMbBITA
JESATETbHOCTH  SKOJOTUYECKOW HANpaBICHHOCTH, YMEHHMS PYKOBOJCTBOBATHCS WMH B
MO3HABATENIbHON, KOMMYHUKATUBHOW M COLMAIBHON MpakTHKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOM IESITEIbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOT0 NO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKM M OOIIECTBEHHOW TMPAaKTUKH, OCHOBAHHOTO Ha JAMalore KYyIbTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPILIEHCTBOBAHUE SA3bIKOBOM M UNTATEIBCKON KYJIbTYphI KaK CpPEJICTBA B3aUMOICUCTBUS
MEXY JIOJIbMU U TIO3HAHUS MUDA;

MOHMMaHUEe crenupuKu OUMONOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PAlMOHATILHOTO HAYYHOT'O MBIIUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpYyKaroleM
MUpPEe Kak O €IWHCTBE TMPHUPOAbI, dYelOoBeKa M OO0IIecTBa, B TO3HAHUM MPHUPOAHBIX
3aKOHOMEPHOCTEN U PEIICHUH MPOOJIeM COXpaHEeHUSI IIPUPOTHOTO PAaBHOBECHS,

yOeXAEHHOCTh B 3HAYUMOCTH OUOJIOTMH AJII COBPEMEHHOW IMBHIM3ALMU: OOECTICUeHUs
HOBOTO YpPOBHS Pa3BUTHUSI MEIUIIMHBI, CO3/IaHUE MEPCIEKTHUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl Pa3BUTHS YEJIOBEUECTBA, MOMCKA MyTel BBIXOJAA U3 III00AIBHBIX
AKOJIOTHYECKUX MPOoOIeM B obecrieueHus epexoa K yCTOWIMBOMY Pa3BUTHIO, PAIMOHATBHOMY
HCTIOJIb30BAHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TIOJIYYCHHH OMOJIOTUYECKUX 3HAHWU B IEISAX TOBBIMIEHUS OOIICH
KYJIBTYPbI, €CTECTBEHHO-HAy4YHOH TPaMOTHOCTH, KaK COCTaBHOM 4YacTH (PYHKIIMOHATHHON
rPaMOTHOCTH o0yuarouxcs, GopMUpyeMoil pu U3ydeHUU OUOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJOB MO3HAHUS, MCHOJIb3yEMbIX B €CTECTBEHHBIX HayKax,
CITOCOOHOCTH HCIOJIb30BaTh TMOJydyaeMble 3HAHWUS [UIS aHaM3a W OOBSICHEHUS SIBIICHUU
OKPYKAIOIIeT0 MHUpa W MPOUCXOIAIMIMX B HEM HW3MEHEHUH, yMEHHE JelaTh 0OOCHOBAHHBIE
3aKJTIOYEHUST HAa OCHOBE HAYYHBIX (DAKTOB M HMMEIONMIMXCSA JaHHBIX C IIEJBI0 TOJYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJb30BaTh OHMOJOTMYECKHE 3HAHHUS JAJs pelleHus
po0JieM B PeabHBIX )KHU3HEHHBIX CUTYAIIHSIX;

OCO3HAaHHE IIEHHOCTH HAay4YHOH NeATeIbHOCTH, TOTOBHOCTh OCYILIECTBISATH MPOEKTHYIO U
MCCIIEI0BATENbCKYIO ICSITENbHOCTh UHIMBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OO0pa30BaHUIO M CaMOOOpA3OBaHHIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUU 1O OHOJOTUU B COOTBETCTBHH C JKU3HCHHBIMU
MOTPEOHOCTSIMHU.



METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3ysibTaThl OCBOCHHUS y4eOHOTo mpeamera «bHOJOTHS» BKIIOYAIOT:
3HaYMMbIC U1 (OPMHPOBAHUS MHPOBO33PEHHS  OOYUYAIOIIMXCS — MEKIUCIUIUITMHAPHBIC
(MeXmpenMeTHbIE) OOIICHAYYHBIC TIOHSATHS, OTPAKAIOIIHE [[EJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U cnenrUKy METO0B MMO3HAHHMS, HCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTH,
SIBJICHHE, TPOIECC, CHCTeMa, HAay4HbId (DaKT, MPHUHIUI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIICJIOBaHHE, HAOIIOJECHUE, W3MEPEHUE, SKCIICPUMEHT WU JPYTHE); YHHUBEPCAIbHBIC
yueOHbIe NeiicTBUs (TIO3HABATENbHbIC, KOMMYHUKATUBHBIC, PETYJIATUBHBIC), 00CCIICUNBAIOIINE
dbopmupoBaHre (PYHKIIMOHAIBHON TPAMOTHOCTH M COLMAIBHOW KOMIIETCHIIUH OOYYarOIIUXCS;
CHOCOOHOCTh o0yJaroImuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXTUCIUITHHAPHEIE,
MHUPOBO33PEHYECCKHE 3HAHHWS W YHHBEpCalbHbIC y4eOHBbIC JEHCTBHS B IIO3HABATEILHOW U
COLMAJIbHOM MTPAKTHKE.

B pesynprare wu3ydeHuss OWOJIOTMM Ha YpPOBHE CpEIHEro o0mero oOpa3oBaHUS Y
oOyuarorierocsi 0yayt copMupoBaHBI MMO3HABATEIbHBIC YHUBEPCAIbHBIC y4eOHBbIC NEHCTBHS,
KOMMYHHKATHBHBIC YHHBEpPCAJlbHbIC YyUYeOHbIC [CHCTBUS, PpErY/ISTHBHBIC YHHUBEPCAIbHbBIC
y4eOHbIC JICHCTBUS, COBMECTHAS ICATEILHOCTD.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHUS MPOTPAMMBI CPEIHEro OO0IIero oO0pa3oBaHHS
JIOJDKHBI OTPaXKaTh:

OgJjiajieHNe YHUBEPCAJILHBIMH Y4e€OHBIMH MO3HABATEIbHBIMH JICHCTBUSIMM:

1) 6a3oBbIe JOrHYECKHE AeHCTBHS:

CaMOCTOSITENILHO (POPMYITMPOBAaTh M aKTYyalU3HPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCITIOIB30BaTh IPH OCBOCHWU 3HAHUM NPUEMBI JIOTHYECKOTO MBIIUICHHUs (aHaIn3a,
CHHTE3a, CpaBHCHHUS, KJIACCU(PHUKAIMKM, OOOOIIEHHS), PACKPBIBATh CMBICT OHOJIOTHYECKHX
MOHSATHH (BBIIENIATh UX XapaKTePHbBIC MPHU3HAKH, YCTAHABIUBATE CBSI3U C APYTUMH ITOHITHSIMH ),

ONpEeNeNATh IENN JACATEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPHH HX JIOCTHIKCHHS,
COOTHOCHTD PE3YJIbTAThI JICATEIILHOCTH C MMOCTABJICHHBIMHU IIEIIIMHU;

UCTIOJIb30BaTh OWOJIOTHUECKUE TMOHSITUS JJIs OOBACHCHHS (AKTOB W SIBICHUH KHBON
TPUPO/IB;

CTPOWUTH JIOTUYECKHE PACCYXICHUS (MHAYKTHBHbBIC, JICIyKTHBHBIC, IO aHAJOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH W MPOTHBOPEYHS B PacCMaTPUBAEMBIX SBICHHAX, (OPMYIHUPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

NPUMEHATh CXEMHO-MOJIC/IbHBIE CPEACTBA JIUIS MPEACTABICHUS CYIMICCTBEHHBIX CBS3CH U
OTHOIIIEHWIA B HM3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKEe MPOTUBOPEUYHMI Pa3HOrO Poja,
BBISIBIICHHBIX B Pa3IMYHBIX HHPOPMAIIMOHHBIX HCTOYHHKAX

pa3pabaThiBaTh IUIAH PEIICHUsS MPOOJIEMBI ¢ YIETOM aHaIM3a UMCIOIIUXCS MaTEPUATBHBIX
1 HEMaTepHAITbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCSTEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB MEIISIM,
OILIEHUBATh PUCKH MOCICICTBUI EATETLHOCTH,

KOOPJIMHUPOBATh W BBINOJHITE DPa0OTy B YCIOBUSAX PEaTbHOrO, BHUPTYaJbHOTO U
KOMOHWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATMBHOE MBIIUICHUE MTPH PEIICHUH KU3HCHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHS:

BJIaJICTh HaBBIKAMHU YyUCOHO-HCCIICIOBATEIBCKON U MPOCKTHOM JIEATEIILHOCTH, HaBBIKAMU
paspenieHust mpoodieM, CIIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOSITEILHOMY TIOMCKY METOJ/IOB
pelICHHS MTPAKTUYCSCKHUX 3a/1a4, TPUMEHEHHIO Pa3IMYHbIX METOIOB MIO3HAHUS;

UCTIONIB30BaTh PA3JIUYHbIC BUIBI ACATEIBHOCTH IO TOJYYECHHIO HOBOTO 3HAHHS, €ro
UHTEPIPETAINU, MPEOOPA30BAHUIO U MPUMEHCHHUIO B YUCOHBIX CHUTYAllMsSX, B TOM YHUCIE TPU
CO3JIaHUH YYEOHBIX M COIIMATBHBIX TIPOCKTOB;



(dbopMHpOBaTh HAYYHBIA THUIT MBIIIICHHS, BIAJCTh HAYYHOW TEPMHUHOJIOTHEH, KIIIOYEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTh M (OPMYIHUPOBATH COOCTBEHHBIC 3a7aud B OOPa30BaTENBbHOU NEATEIBHOCTH U
KHU3HEHHBIX CUTYaLUsX;

BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3U M aKTyalM3UpOBAaTh 3ajady, BBIJBUTATh
TUIoTe3y €€ pelleHMs, HaXOAWUTb AapryMEHThl Ul J0Ka3aTelbCTBA CBOUX YTBEPXKICHMI,
3aJaBaTh apaMeTPbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBaTh IIOJIyYEHHBIE B XOJE pELIEHHs 3aJaud pe3yJbTaTbl, KPUTHYECKU
OLIGHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHHE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLl€HUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBJIATh LEJICHAIIPABICHHBIM MOMCK IEpEeHOca CPEACTB U CIOCOOOB JEWUCTBUSA B
npo¢eCCHOHATIBHYIO Cpeay;

YMETb IMEPEHOCUTh 3HaHUS B  I[IO3HABAaTEJIbHYID U  IPAKTUYECKYl0  oOJsiactu
KHU3HEIEeATEIIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00J1aCTeiH;

BBIJIBUI'aTh HOBbIE WJEM, NpPE/JlaraTb OpPUTMHAJIbHBIE IOJXOAbl U PEUICHUS, CTaBUTh
po0JIEMBI U 3a/1a4M, JOIYCKAIOLINE aJbTEPHATUBHBIE PEIICHNUS.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBATLCS B PA3IMYHbIX MCTOYHMKAX HMH(OpManUU (TEKCcTe yueOHOro mocolus,
HAY4YHO-TIOMYJISIPHON JUTepaType, OMOJOTMUECKUX CIOBapsX M CIPaBOYHMKAX, KOMIIBIOTEPHBIX
0a3ax gaHHbIX, B VIHTepHere), aHaNM3UpPOBaTh HMH(OPMALMIO pPa3IUYHBIX BHJIOB U (HOpM
IPEeCTaBICHUs, KPUTUYECKU OLIEHUBATh €€ J0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

dopMynHpoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IHMYHBIE METOABI IMPH IOHCKE U OTOOpe
6uonornyeckoit MHGopMaIK, He0OXO0IMMOM /IS BHIOJTHEHUS y4eOHBIX 3a/1a4;

nproOpeTaTh ONBIT HCHOJIB30BAHUSA HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHIA,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O HCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (OpMYy MpeACTaBIeHUS OHOIOrHYECKON
uHpopManuu (cxembl, rpaduKu, TuarpaMMbl, TaOJIHUIIbI, PUCYHKH U APYTOE);

UCIIOJIb30BaTh HAy4YHbII $3bIK B KauyecTBE CpeACTBa HpH paboTe C OHOJOrHYecKou
uHpopMaLrell: TpUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dbopmysel, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MPeoOpa3oBhIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATIISAHOCTH;

BJIAJICTh HABBIKAMU PACIO3HABAHUS H 3alIMTHl WHGpOpMaNuu, HHOOPMAIIMOHHON
0€3011aCHOCTH JTUYHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

1) o6menmne:

OCYIIECTBIISITh KOMMYHHUKAIIMN BO BCEX cepax >KU3HH, aKTUBHO Y4acTBOBATh B JHAJIOTe
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh
CYXJICHUS OTHOCHTENHFHO BBIMIOJMHEHUS TMIpeIIaraéMoi 3a/Ja4yd, YYHUTHIBATH WHTEPECH U
COIJIACOBAHHOCTh MO3ULIUH IPYTUX YYaCTHUKOB JIMAJIOTa WM JUCKYCCHH);

pacrio3HaBaTh HEBEpOaJbHBIE CpelICTBAa OOIICHMsS, MOHMMATh 3HAYEHHE COIHMAJIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(QIIMKTHBIX CUTYallud, YMETh CMATYaTh KOH(PIUKTHI U
BECTH MEPErOBOPHI;

BJIAJICTh PA3IUYHBIMU CIIOCOOAMU OOIIEHHS M B3aUMOJICHCTBUSA, MOHHUMATh HaMEpPEHUS
IPYTUX JIOAEH, IPOSIBIATh YBAXUTEIbHOE OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyITHpOBaTH CBOU BO3PAKEHUS;

pa3sBEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUS C HCIOJIB30BAHHEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHAs 1eITeILHOCTD:



MOHUMATh M UCIOJh30BaTh MPEUMYIIECTBA KOMAHIHON W MHIWBUIYaTbHOW pabOTHI TpU
pelieHnn OMOJI0rHYecKol MpobieMbl, 000CHOBBIBATH HEOOXOAMMOCTh MPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMOAEHCTBHS MPH PEeIICHUH y4eOHOM 3aauu;

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUIl C yu€TOM OOIIMX HWHTEPECOB U
BO3MO>KHOCTEM Ka)KJI0T0 4jeHa KOJUIEKTHBA;

IIPUHUMATh LEJIU COBMECTHOM JESITEIbHOCTH, OpPraHUW30BbIBATH M KOOPAUHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH ACHCTBUM, PACIpPENCNATh POJU C YU4ETOM
MHEHHUH Y4aCTHHUKOB, 00CYKIaTh pe3y/IbTaThl COBMECTHON pabOThI;

OLICHMBATh KayeCTBO CBOETO BKJIaJa U KaXJO0I'0 YYaCTHHKA KOMaH/bl B OOLIUI pe3ysbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeJiaraTb HOBbIE IIPOEKTHI, OLIEHWBATh HAEHU C MO3ULMUU HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAYUMOCTH;

OCYILIECTBJISATh IMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPa3IMUHBIX CHUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIMATHBHBIM.

Osgi1aieHHe YHUBEPCAJbHBIMHU PeryITHBHBIMH J1eHCTBUSIMU:

1) camoopranu3amusi:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJIs BBIABICHUS NpoOJeM M HUX pelIeHUs B
YKU3HEHHBIX U Y4eOHBIX CUTYaIUsX;

BbIOMpaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUH LIEEBBIE U CMBICIOBbIE YCTAHOBKU B CBOMX
JEUCTBUSIX M MOCTYIKAaX 0 OTHOLICHHUIO K >KMBOM NIPUPOJAE, CBOEMY 3I0POBBIO U 3/10POBBIO
OKpYXarOIIHX;

CaMOCTOSITENIbHO OCYILIECTBIISTh MMO3HABATEIbHYIO JESATEIBHOCTD, BBISBIATH MPOOIEMBI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3aJadyd B O0pa30BaTEIbHOW JCATCIBHOCTH U
JKU3HEHHBIX CUTYalLHSIX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPeINOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuIMpsATh paMKH Y4eOHOTI0 IPeMETa Ha OCHOBE JIMUHBIX NMPEATNOYTEHHIA;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OILICHUBATh MMPHUOOPETEHHBIN OTIBIT;

Croco0CcTBOBAaTh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOM IPYAULIUY B Pa3HBIX 00JIaCTsIX
3HaHMA, TOCTOSTHHO MOBBIIIATh CBOM 00Pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTh, OLIEHUBATh
COOTBETCTBUE PE3Y/IbTATOB LEJISIM;

BJIQ/ICTh HaBBIKAMH MMO3HABATENBHON peIeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JEHCTBUN
Y MBICITUTENIBHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBaHMI, UCIOIB30BaTh MIPUEMBI pedrexcun
JUISL OLIEHKU CUTYalllH, BBIOOPA BEPHOTO peIlIeHMS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHUS M0 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3€E PE3YNIbTATOB JIEATEIbHOCTH;

3) npuHsTHE CE0s U APYIUX:

NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKH;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP € TO3UIMH IPYTOro YeJIoBeKa.

HPEAMETHBIE PE3YJIbTATHBI

[IpenmeTHble pe3ysbTaThl OCBOCHUS conepKaHHs ydeOHoro mpeamera «buonorus» Ha
yriyOoJIEHHOM YPOBHE OPHEHTHPOBAHBI Ha o0ecriedeHre MPoPHIbHOTO 00yIeHHST 00yUJaromuXCst
Oouonornu. OHM BKIIOYAIOT: creuupUYecKue s OHOJIOTMM Hay4Hble 3HAHHS, YMEHUS U
CrocoObl JICHCTBUM TI0O OCBOCHMIO, HWHTEPIpPETAllMM W MPeoOpa3oBaHUIO 3HAHWUW, BHUIBI



NeSITeILHOCTH 10 TOJMYYSHHIO HOBBIX 3HAHMN W MX NPUMEHEHHIO B PA3JIMYHBIX Y4EOHBIX, a
TaK)K€ B PEAIbHBIX )KU3HEHHBIX CUTyalusax. [IpeameTHbie pe3ynpTaTsl IPEACTABICHBI 110 TOJaM
U3Y4EHHUS.

[IpenmerHble pe3ynabTaThl OCBOEHHs YydeOHoro mnpeamera «buonorus» B 10 knacce
JIOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTb 3HAHUH O MecTe U PoJId OUOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(GOpMHpPOBaHNN €CTECTBEHHO-HAYYHOH KAapTHHBI MHUpPA, B MO3HAHWU 3aKOHOB MPHPOIBI M
peLeHny IpodJeM paloHaIbHOIO IPUPOAOIOIL30BAHNUS, O BKJIA/le POCCUIHCKUX U 3apyOexHbIX
y4€HBIX B pa3BUTHE OMOJIOTUH;

BJIAJICHUE CHCTEMOH OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKJOYAET: OCHOBOIOJArarolline
OMOJOTMYECKHE TEPMHUHBI U TOHATUS (JKU3Hb, KJIETKAa, OpraHu3M, MeTaboJiu3M, IOMEOcCTas,
CaMOpEryJisiliis, CaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, N3MEHUNBOCTb, POCT U Pa3BUTHE),
ouonornueckue Teopun (kimerounass teopusi T. IlIBanna, M. Illneitnena, P. Bupxosa,
XpoOMOCOMHasi Teopusi HacneacTBeHHOCTH T. Moprana), yuenus (H. 1. BaBuioBa — o nenrpax
MHOT000pa3usi U MPOUCXOXKACHUS KYIbTYPHBIX PACTCHHH), 3aKOHBI (€IMHOOOpa3Hus MOTOMKOB
IIEPBOIO MOKOJIEHMS], PACIIEIJIEHHUS], YACTOTHI FaMeT, HE3aBUCUMOro Hacinenosanus . Mennens,
FOMOJIOTMUECKUX pSAJOB B HaciencTBeHHOW wusMeHunBocth H. WM. BaBuiosa), npuHuums
(KOMILIIEMEHTapHOCTH );

BJIa/ICHUE OCHOBHBIMHM METOJaMH HAYYHOI'O IO3HAHUS, UCIOJIb3YEMBIX B OMOJOTMYECKUX
UCCIICIOBAaHMSX JKUBBIX O0OBEKTOB (ONMMCaHUE, U3MEpeHHe, Ha0II01eHUE, SKCIIEPUMEHT);

YMEHME BbIACIATh CYLIECTBEHHbIE NPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U IYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, B TOM uucie OakTepuid, rpubOB, pacTeHUH,
YKUBOTHBIX U YE€JIOBEKA, CTPOECHUSI OPTaHOB M CUCTEM OPraHOB PaCTEHUM, )KMBOTHBIX, YEIOBEKA,
IIPOLIECCOB  JKU3HEAEATEIBHOCTH, NPOTEKAOIMX B OpraHU3Max pacTEHHWM, J>XUBOTHBIX U
YyeJloBeKa, OMOJIOTMYECKUX MPOLECCOB: 0OMEHa BelecTB (MeTab0In3M), IPEBPaICHNs YJHEPTHH,
OposkeHHsI, aBTOTPO(HOro M reTepoTpo(HOro TUIOB MUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, M€03a, raMeTOreHe3a, IMOpUOreHe3a, MoCTIMOPHOHAIBHOIO PAa3BUTHS, Pa3MHOKEHUS,
UH/IMBUYaJIbHOTO Pa3BUTHs OpraHu3Ma (OHTOreHe3a), B3auMOJCHCTBUS T'€HOB, TeTepo3uca,
HCKYCCTBEHHOI'0 0TOOpa;

YMEHHUE YCTAHABJIMBATh B3aUMOCBSA3M MEXIY OpPraHOMJAMM KJIETKM U UX (DYHKIHUSIMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHeW U UX (QYHKIUSAMHU, MEXy OpraHaMU U CUCTEMaMH OPTaHOB Y
pacTeHHi, >KUBOTHBIX M YeEJIOBEKa M HX (YHKUUAMH, MEXAY CHUCTEMaMH OpPraHOB U HX
GyHKIUAMH, MEXAY 3TanaMu OoOMEHa BEIIEeCTB, ATalaMM KIJIETOYHOTO LMKJIA U >KU3HEHHBIX
IIUKJIOB OPraHU3MOB, J3TalaMH SMOPHOHAIBHOTO PAa3BUTHUS, TE€HOTUIIOM U (PEHOTUIIOM,
benotunom u pakTopamu cpeabl OOUTaHUS;

YMEHME BBISIBIIATH OTIMYUTEIbHBIE NPU3HAKHU >KUBBIX CHUCTEM, B TOM UHUCIIE PacTEHH,
’KMUBOTHBIX U YEJIOBEKa;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOIINE apIyMEHThI, ONOIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JJISl I0Ka3aTelIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMAaTUYECKUX IPYIIIL;

yYMEHHUE peliaTh OWOJIOTHYECKHE 33aJa4M, BBIBIATh MPUYUHHO-CIEICTBEHHBIE CBS3U
MEXJy HCCIEeIyeMbIMH OHOJIOTHYECKMMH TpOIeCCaMUd U SBJIEHUSMH, JeNlaTh BBIBOABI U
IIPOrHO3bI HA OCHOBAHMH ITOJIYYE€HHBIX PE3YyJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE U IpaKTHUecKue paboThl, coOII0aTh MpaBuUia MpU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHME BBIIBUIaTh THUIOTE3bl, INPOBEPATh HX DKCIEPUMEHTAIbHBIMU CPEACTBAMH,
bopMynupys 1eNb UCCIeI0BaHNs, aHATU3UPOBATh MOJTYUYCHHBIE PE3Y/IbTAThl U JIENIaTh BHIBOJIBI,

YMEHHE Y4YacTBOBaTh B YYEOHO-HMCCIIEIOBATEIBCKON padOTe MO OMOJOTUM, DKOJIOTHH W
MeIUIMHe, MPOBOAMMON Ha 0a3ze HIKOJIBHBIX HAYYHBIX OOIIECTB, W MYOJIMYHO TNPEACTaBIIATH
HOJIy4EeHHBIE PE3Y/IbTaThl HA YUYEHUYECKUX KOH(EpEHIUIX;



YMEHHUE OLIEHUBATh JTUYECKUE aCHEeKThl COBPEMEHHBIX HCCIIECIOBAaHUN B 001acTH
Ouosornu M MenuUUHbl (KJIOHHPOBAaHHE, HCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAalpaBIEHHOE
M3MEHEHHE TeHOMA U CO3J[aHHEe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyayliei npodeccuoHaIbHON AEATEIbHOCTH B
o0acTi OUOJIOTUH, MEUIIMHBL, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIBCKOTO X0341CTBA, MUIIEBOI
IPOMBIIIICHHOCTH, YIIyOJIATh IO3HABaTENIbHBIA HMHTEPEC, HAINPABJICHHBI Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH Mpodeccur M MPOAODKEHHE OMOJOTHYECKOro OoO0pa3oBaHHs B
OpraHu3alUsaX CPEAHEro NPOPECCHOHATIBHOIO U BBICLIET0 00pa30BaHusl.

[IpenMeTHbIE pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buosorus» B 11 Kaacce
JIOJKHBI OTPakaTh:

c(OPMHPOBAHHOCTh 3HAHHUI O MeCTE M POJI OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHBl MHpa, B IO3HAHUU 3aKOHOB
NOPUPOIBI U PEIICHUH HKOJOTHYECKUX MPOOJIEeM YeIOBEYECTBA, @ TAKXKE B PEIICHHH BOIPOCOB
pPaLMOHATIBHOTO TMPUPOJONONb30BaHUs, U B (HOPMUPOBAHMM IIEHHOCTHOTO OTHOILEHHUS K
npupoje, oOIIEeCTBY, YENOBEKY, O BKIAJE POCCHICKHX M 3apyOeKHBIX y4YEHBIX-OHMOJIOTOB B
pasBUTHE OMOJIOTUY;

YMEHHUE BIAJIeTh CUCTEMOH OHMOJIOTMYECKHX 3HAHUI, KOTOpas BKIIIOYACT ONpPEICIICHUS U
[OHUMaHME CYLIHOCTH OCHOBOIOJAraroIuX OWOJIOTUYECKUX TEPMHUHOB M TOHATUH (BUZ,
sKocucTema, Ouocdepa), Omonormueckue Tteopun (dBomronMoHHas Tteopus Y. JlapBuHa,
CHUHTETHYecKass Teopus sBoitouuu), yueHus (A. H. CeBepuoBa — 0 MmyTsX M HalpaBJIEHUSIX
spomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (TeHeTHYecKoro paBHoBecus Jx. Xapau
u B. BaiinGepra, 3apoasimeBoro cxonactsa K. M. bapa), npaBuna (Mmunumyma 0. Jlubuxa,
HKOJIOTHYECKOM MUPaMUIbI SHEPTHH ), TUIOTE3bI (Tunore3a «mupa PHK» V. T'unbepra);

yYMEHHUE BIAJETh OCHOBHBIMH METOJaMHM HAy4yHOIO I[IO3HAHMSA, HCIOJIb3YEMbIMU B
OMOJIOTUYECKUX HWCCIIEOBAHMIX JKMBBIX OOBEKTOB M JKOCHUCTEM (ONHCaHUE, H3MEpeHHe,
HaOJroIeHne, SKCIEPUMEHT), CIIOCOOaMHU BBISBICHUS M OLIEHKU aHTPOMNOIEHHBIX M3MEHEHHH B
PUPOJIE;

YMEHHUE BBIACTATh CYLUIECTBEHHbIE NPU3HAKU: BHJIOB, OHMOIEOIICHO30B, IKOCUCTEM U
O6unoctepsl, CTaOMIM3UPYIONIETO, MABMXKYIIETO W Pa3pbIBAIOLIET0 €CTECTBEHHOro oTOopa,
JIJIONATPUYECKOTO U CUMIIATPUUYECKOTO BUJI000pa30BaHUs, BIUSHUS ABHKYIIUX CHII SBOJIIOLIUU
Ha TEHO(OH]| MOIYIISAIUHN, TPUCTOCOOICHHOCTH OPTaHU3MOB K cpefe OOWTaHMs, YepeOBaHUs
HaIlpaBJIEHUH 3BOMIIOLINH, KPYTOBOPOTA BELIECTB U MOTOKA YHEPIUU B IKOCUCTEMAX;

YMEHHE YCTAaHABIMBATh B3aWMOCBS3M MEXAY IMPOIECCAMU DBOJIONUH, JBHKYIIUMHU
CHJIaMH aHTPOIOreHe3a, KOMIIOHEHTAaMH Pa3JIMYHbIX HKOCHUCTEM U MPHUCIIOCOOJICHUSMH K HUM
OpTraHNU3MOB;

YMEHUE BBISBIIATh OTIUYUTENbHBIEC TPU3HAKH )KUBBIX CUCTEM, MPUCIIOCOOIEHHOCTh BUIOB
K cpere oOuTaHWs, aOMOTHYECKHX M OMOTHYECKHMX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBS3EH
OpPraHU3MOB B COOOIIECTBAX, AaHTPOIOI'€HHBIX U3MEHEHHH B IKOCHCTEMAX CBOEH MECTHOCTH;

YMEHHUE HCIOIh30BaTh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JUI JIOKa3aTeIbCTBA POJICTBA OPTraHU3MOB PpA3HBIX CHUCTEMAaTHUYECKUX TPYIIIL,
B3aMMOCBSI3M OPTaHW3MOB W Cpebl OOMTAaHWs, SIWHCTBA UYEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHHsI MHOTOOOpa3us BHJOB M 3KOCHUCTEM KaK YCJIOBHUS COCYILECTBOBAHHUS MPUPOIBI U
YeII0BEUYECTBA;

yYMEHHUE peliaTh OWOJIOTHYECKHE 33aJa4M, BBIIBIATh MPUUYUHHO-CIEJICTBEHHBIE CBS3U
MEXIy HUCCIeAYEeMbIMU OHOJIOTMYECKUMHU TNIPOLIECCAaMM U SBICHHUSAMH, J€1aTh BBIBOABI U
IPOTHO3bI HA OCHOBAHHUH MOJTYYECHHBIX PE3yJIbTaTOB;

YMEHHUE BBIIOJHATH JIAOOPATOpPHBIE M MpaKTU4ecKue paboThl, coONI0NaTh MpaBUiIa MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

YMEHHUE BBIIBUraTh THUIOTE3bl, NPOBEPATb HUX HSKCIEPUMEHTAIBHBIMU CPEICTBAMH,
bopMynupys 1eNb UCcCIeI0BaHNs, aHATHU3UPOBATh OJTYUYCHHBIE PE3Y/IbTaThl U JIENIaTh BHIBOJIBI,



YMEHHE y4acTBOBaTh B yueOHO-HCCIENOBAaTEIbCKONW paboTe 1Mo OMOJIOTHH, 3KOJOTHU U
MEIUIMHE, MPOBOJAMMON Ha 0a3e NIKOJBHBIX HAYYHBIX OOMIECTB, U MyOJIMYHO MPEICTABIATH
MOJIyYEHHBIE PE3YJIbTAThl HA YICHUYECKUX KOH(DEPEHIHIX;

YMEHHUE OIICHMBATh THUIOTE3bl W TEOPUM O MPOUCXOKICHUU JKU3HHU, 4YeIOBEKa U
YeJIOBEYECKHX pPac, O MPHYMHAX, MOCIEACTBUAX M CIIOCO0AaX NPEAOTBPALICHUS TJI0OATBHBIX
U3MEHEHUH B Guocdepe;

YMEHHUE OCYLIECTBISATh OCO3HAHHBIN BBIOOP Oyaymiei mpodecCuoHaIbHON AEATEIIEHOCTH B
oOnactd  OWOJIOTHH, OSKOJOTHH, IPHPOJONOJIL30BAHMS,  MEIUIUHBI, OHOTEXHOJOTHH,
NICHXOJIOTHH, BETEPUHAPHH, CEIBCKOTO XO3AWCTBA, MHUILEBOW MPOMBIIIJICHHOCTH, YTIYOJsATh
MIO3HABATENIBHBI WHTEPEC, HANpABICHHBI Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOIICH
npodeccuu W TPOJODKCHHE OHMOJOTMYECKOro o00pa3oBaHHMS B OpraHM3AIMsIX CpPETHETO
poeCCUOHATHLHOTO M BBICIIETO 00pa30BaHUSI.

COJEP)KAHMUE YYEBHOI'O MNPEJIMETA «BHOJOTUSl» (YIJYBJEHHBII
YPOBEHD)

10 KJIACC

ConepkaHnue MPOTpaMMBbl, BBIICIEHHOE  KYPCUBOM, HE BXOJAUT B  IPOBEPKY
rocynapcTBeHHoU utorosoi arrectauuu (I'MA).

Tema 1. Buosorusi kKak Hayka

CoBpemeHnHast 6uonorusi — KOMIUIEKCHas Hayka. Kparkas uictopusi pa3BUTHs OMOJIOTHH.
buonornueckne Hayku M Hu3ydaemble UMM TpoOsiemMbl. DyHIaMEHTalbHbIC, NPHUKIAAHBIE U
MOMCKOBBIE HAYYHBIE UCCIIEOBAHUS B OMOJIOTHH.

3HavyeHre OWOJIOTHM B (POPMUPOBAHWUK COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI
mupa. I[Ipodeccun, cBszaHHble ¢ Ouonorueil. 3HaueHWe OWMONOTHH B MPAKTUYECKOU
JIEATEIIbHOCTH YEJOBEKAa: MEJUIIMHE, CEIbCKOM XO3SMCTBE, MPOMBIIUICHHOCTH, OXpaHE
MPUPOJIBI.

JleMoOHCTpaLun

[Toptpetsl: Apuctorens, Teodpact, K. JIunnei, XK. b. Jlamapk, Y. apsun, V. I'apsei, I
Mengens, B. W. Bepuanckuii, U. II. IlaBnoB, M. M. Meunuko, H. U. Baswios, H. B.
Tumodees-Pecosckuii, [Ixx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmune!l u cxembl: «CBsi3b OMOJIOTUHU € APYTMMHU Haykamu», «CrcremMa OMOJIOTMYEeCKUX
HayK».

Tema 2. JKuBble cucTeMbl U X U3yYeHHE

JKuBbie cucTemMbl Kak mpeaMeT u3ydeHusi Ononoruu. CBOMCTBA )KUBBIX CUCTEM: €IMHCTBO
XAMHYECKOTO COCTaBa, JUCKPETHOCTb M IIEJIOCTHOCTb, CIIOXKHOCTh W YHOPSJAOYEHHOCTh
CTPYKTYpPBI,  OTKPBITOCTb, CaMOOpTraHU3alus, CaMOBOCIPOU3BEIACHUE, PA3APAKUMOCTb,
W3MEHUYHUBOCTh, POCT U Pa3BUTHE.

VYpoBHU OpraHu3aludyd SKUBBIX CHUCTEM: MOJIEKYJSIPHBIM, KIETOYHBIA, TKaHEBBIN,
OpTraHU3MEHHBIH, MONYJISIIUOHHO-BUI0BO, 9KOCHUCTEMHBIN (6MOTEOIIEHOTUYECKHIA),
ounoctepnsiid. [Iporeccsl, mpoucxoasimue B KUBbIX cUcTeMax. OCHOBHBIE MPU3HAKH KHUBOTO.
Kusnp kak popma cymectBoBaHus MaTepuu. Hayku, m3ydaromie >KMBbIe CUCTEMBI Ha Pa3HbIX
YPOBHSIX OpTraHHU3alUu.

N3yuenune xuBbIX cucTeM. MeToapl Ouonormdeckod Haykw. HaOmromeHue, n3mepeHwue,
AOKCIEPUMEHT, CHUCTEMaTHh3alus, MeraaHain3. [loHATHE O 3aBUCMMOW M HE3aBUCHUMOU
nepemeHHoi. [lnanupoBanme nskcnepuMeHTta. [loctaHoBka W mpoBepka rumnore3. Hynesas
runore3a. [loHsTue BEIOOPKU U €€ JO0CTOBepHOCTh. Pazopoc B Ouonornueckux qaHHbIX. OreHKa
JIOCTOBEPHOCTH MOJIYYEHHBIX PEe3yNbTAaTOB. [IpUUMHBI MCKAKEHUS PE3YNIBTATOB SKCIEPUMEHTA.
[ToHsATHE CTaTUCTUYECKOIO TECTA.

JeMoHCTpauMu



Tabmuubt u cxembl: «OCHOBHBIE TPU3HAKU JKU3HWY», «DBHOJOrMYECKHEe CHUCTEMBI,
«CBoOIICTBA KUBOU MaTepumn», «YpOBHU OpraHU3aIMU KMBOW MPUPOb», «CTpOECHUE KUBOTHOU
KIeTkn», «TkaHm  KUBOTHBIX», «CHCTEMbl OpPraHOB  YEJIIOBEYECKOIO  OpraHu3May,
«buoreonenos», «buochepar, «MeToabl U3ydeHHUs KUBOH PUPOIBD».

O6opynoBanue: 1abopaTtopHOe 000PYIOBAHUE JIJIsl IPOBEACHUS HAOIIOACHUN, N3MEPECHHUIA,
JKCIIEPUMEHTOB.

IIpakTnyeckas padora «licnonp3oBaHME pa3IMYHBIX METOAOB IPU H3YYEHUHM MKUBBIX
CUCTEM.

Tema 3. Buosnorus KjieTrku

Knerka — cTpykTypHO-(QYHKIMOHAIbHAS €IUHULA KUBOrO. VICTOpHS OTKPBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Kinerounas teopus (T. IlIBann, M. Illlneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIIETOYHOUM TEOPHH.

MeTtoapl MOJEKYISPHOW ¥ KJIETOYHOW OHOJOTHH: MHKPOCKOMHS, Xpomarorpadus,
anekTpodopes3, MeTOJ] MeuYeHbIX aToMOB, AudQepeHIManTbHOe  EHTpU(yTrupoBaHue,
KYJIbTUBUPOBAHUE KJIETOK. M3yueHue @uxkcuposannvix Kiemox. DAEKTPOHHAS MHUKPOCKOIIHUS.
Kongokanvnaa muxkpockonus. Bumanvnoe (npusicusnennoe) usyyenue Kiemox.

JleMoOHCTpaL U

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTUSA METOJIOB MUKPOCKOIIUI.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIIPENapaTbl PACTUTENbHBIX, KUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckass padora «/3ydyeHue METONOB KJIETOUHON Oumosioruu (Xpomarorpadusi,
anekTpodopes, nudpdepenmansHoe eHTpudyruposanue, [1LIP)».

Tema 4. Xumnueckasi OpraHu3aums KJIeTKU

XHUMHUUYECKUH COCTaB KIETKU. Makpo-, MUKpO- U yJIbTpaMHUKpOdJIeMeHThl. Boga u e€ poib
KaK pacTBOpHUTENS, peareHTa, y4yacTHe B CTPYKTYPUPOBAaHUHM KIETKH, TEIUIOPETyJIsALUu.
MuHepanbHble BEIECTBA KJIETKH, UX OMooruyeckas pojib. POk KaTHOHOB M aHHOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buonornyeckue noiaumepsl. benku. AMUHOKHCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBoi Moiyiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHAs
CBs3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHUYHAas CTPYKTypbl. JleHaTyparnus. CBoiicTBa OENKOB.
Knaccugukarus 0enkos. buonornueckue GyHkuu 6enkos. [lpuonut.

VYrneBoapl. MoHoOcaxapubl, AUCaXapujibl, OJIMUTOcaxapuabl W Tonucaxapuabl. OO
IUIaH CTPOEHUS U (U3NKO-XUMHUECKHE CBOICTBa yrieBoaoB. buonornyeckue ¢yHKIUU
YTJIEBOJIOB.

Jlunuasl.  T'mapoduneHo-rHIpodoOHBIe  cBoiicTBa.  Knaccudukanms — aummuaos.
Tpurnuuepuasl, pochoaunuabl, BOCKU, crepouipl. buonornyeckue Gpynkunn aunuaos. O6mue
CBOWCTBA OMOJIOTMYECKMX MeMOpaH — TeKy4ecTb, CHOCOOHOCTh K CaMO3aMBIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunossie kucnorel. IHK n PHK. Ctpoenune HyknenHoBbIX KucioT. HykneoTumasl.
[Tpunuun xommuiementapHoct. I[IpaBmino Yapradda. Crpykrypa JHK — nBoitHas crupaiis.
Mecronaxoxaenue u 6nonorndeckue pynkuun JHK. Buasr PHK. @ynkunu PHK B kietke.

Ctpoenune monekyinsl AT®. Makposprudyeckue cBa3u B moiiekyine AT®. buosmornyeckue
¢ynkuun  AT®. BoccTaHoBIeHHBIE MEPEHOCYUKH, UX (QYHKUMU B KiIeTke. /pyeue
HYyKaeo3uompugocgamol (HTD,). CexBenupoBannie  JIHK.  Memoowr  eenomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CtpykTypHas Ouojorus: OMOXMMHYECKHE M OMO(DHU3WYECKHUE HCCIEAOBAHHUS COCTaBa H
IPOCTPAHCTBEHHOW CTPYKTYpbl OuoMoiiekyl. Mooerupoganue cmpykmypol u QYHKYui
Ouomonexyn u ux komniekcos. Komnvromepuwiti ouzaiin u opeanuieckuii cunmes OUOMONEKYI U
UX HenpPUPOOHbIX AHALO208.

JeMoHCTpauMu



[Hoptpertsr: JI. [Toaunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinun, @. Caurep, C.
[Ipy3unep.

[uarpammsl:  «PacnpenencHue XUMHUYECKHX JJIEMEHTOB B HEXKHMBOW  IIPUPOACY,
«Pacnipeenenue XUMUYECKUX 3JIEMEHTOB B )KMBOU MIPUPOJIEN.

Tabmuubl u cxemsl: «llepuoanueckas TabnMIa XMMHUYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJbl BOABI», «BemectBa B cocraBe oOpraHu3moBy», «CTpoeHHE MOJEKYJbl Oelkay,
«CTpyKTYypbl OEnKOBOW MOJNEKYNIb», «CTpoeHHE MOJEKYd yrieBoaoB», «CTpoeHHE MOJEKYII
nunuaoBy, «HykiienHOBBIE KUCIOTh», «CTpoeHue MOIEKyIbl ATD».

Ob6opynoBanue: XMMHUYECKas MOCyia 1 000pyI0BaHHE.

JladopaTopnasi padora «OOHapyKkeHHE OCITKOB ¢ IMTOMOIIBbIO KaY€CTBEHHBIX PEAKITUI».

JlabopaTopnas pa6ora «/ccnenoBaHne HyKIEMHOBBIX KUCIIOT, BBIJEIEHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. Ctpoenue u GyHKIMH KIETKH

Tunsl KIETOK: dyKapuoTHYecKass U Mpokapuotuyeckass. CTpyKTypHO-(GYHKIIMOHATIbHBIC
00pa3oBaHus KJIETKH.

CrtpoeHue mnpokapuoTHueckoil kieTku. Kietoynas crenka OakTepuil u  apXem.
OcoOeHHOCTH CTPOCHUs TeTepOoTpoHOI 1 aBTOTPO(HON MPOKAPHOTHUECKUX KIETOK. MecTo u
POJIb MPOKAPHOT B OMOIEHO3aX.

Crpoenrie u (QyHKIIMOHHPOBAHNE DYKAPHOTHUECKOW KieTKu. IlmazmaTuueckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTuyeckoil MeMOpaHbl. TpaHCIOPT BeHIECTB dYepes
IUTa3MaTHYECKyI0 MeMOpaHy: MaccuBHBIN (muddysus, oOmerduéHHas nudQysus), aKTHBHBINA
(mepBUYHBIA ¥ BTOPUYHBIA aKTHBHBIA TpaHcmopT). [lomymponunaemocts mMemOpansl. Pabora
HATPHUII-KaJIMEeBOTr0 Hacoca. JHAOIMUTO3: MUHOIUTO3, paronnTo3. Dk30uuTo3. Kinerounas creHka.
CrpykTypa 1 GyHKIMH KJIETOUHOM CTEHKH pacTeHH, rpuoOoB.

[urornaszma. Ilutozoms. [lurockener. [IBwkenue muToriazmMbl. OpraHOHWABI KIETKH.
OnHomeMOpaHHbIE OpraHOUABI KIeTKH: sHaomnazmaruyeckas cetb (DIIC), anmapart [Nonbrxw,
JU30COMBI, UX CTpoeHHE W (YHKIUU. B3anMOCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHue TrpaHyIspHOTO peTuKkynyma. Mexanusm nanpasnenus 6enkoé ¢ OIIIC. Cunres
pacTBopuMbIX  OenkoB. CHHTE3  KIETOYHBIX MeMOpaH. [nmankuil  (arpaHyJsipHbIN)
sHJI0MIa3MaTHyeckuil petukynyMm. CekperopHast (GyHkuMs anmapara [ombmaxu. Moougukayus
benxoes 6 annapame I onvoorcu. Copmuposexa benkos 6 annapame I onb0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIx kieTok. Kierounsrii cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOMJIBI KJIETKH: MUTOXOHIPHUH, MJIACTUIbL. [Ipoucxoorcoenue
mumoxonopuu u naacmuo. Cumbuocenes (K.C. Mepedxckosckuil, JI. Mapzynuc). CtpoeHue u
GYHKIMM  MHUTOXOHApUH W 1acTul. llepBuuHble, BTOpUYHBIE W CIIOXHBIE IIACTHIBI
(OTOCHHTE3UPYIOIUX JYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEWKOIUIACTBI  BBICIIMX
pacTeHuil.

HememOpannbie opranous! kieTkd CTpoeHue M (GyHKIHH HEMEMOpaHHBIX OPraHOMI0B
KieTku. PubGocombl.  [lpomescymounvie uramenmol. MuxpoduiaMeHTbl. AKmuHo8bie
MuKpoghunamenmsi. MBpIIEUHbIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEMbIUEUHbIX KAEmOK.
Muxkpotpybouku. Knerounsiit nentrp. CrpoeHue U JBHKEHHE KIYTUKOB M PECHHUYEK.
MuxkpotpyOouku nutoriasmsl. Llentpuons. benku, accoyuuposannvie ¢ MUKpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE M (DYHKIUH.
SAnepHbiii 6eNKOBBIM MaTpUKC. [IpOCTpaHCTBEHHOE PACIIOIOKEHHUE XPOMOCOM B MHTEp(azHOM
aape. dyxpomamun u 2emepoxpomamut. Benku XpomMaTHHa — THCTOHBI. /JuHamuxa s0epHoll
000n104KU 8 Mumose. foepHulil mpancnopm.

Knerounsle  BkitoueHusi.  CpaBHHUTENbHAs  XapaKTEpPUCTUKA  KIETOK  3YKapuoT
(pacTuTenBHOM, )KUBOTHOM, TPUOHO).

JleMoOHCTpanuu

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



Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIeTKH», «CTpoeHHe >KUBOTHOM
KJIETKN», «CTPOCHHE PACTUTEIBHON KIETKW», «CTpoeHne MUTOXOHIApHUMNY, «Aapo», «CtpoeHue
IIPOKAPUOTUYECKOMN KIIETKHY.

O6opynoBaHue: CBETOBOM MHUKPOCKOIN, MHKPOIPENnapaTbl PacTUTEIbHBIX, >XHUBOTHBIX
KJIETOK, MUKPOIIPETIapaTbl 0aKTepUAIbHBIX KJIETOK.

JlaGoparopHas padora «/3yyeHre CTpOEHHUS KIETOK Pa3IMYHbIX OPraHU3MOBY.

IIpakTnyeckas padora «/3ydeHne CBONCTB KIIETOYHONH MEMOpPaHBD».

Jlaboparopnasi padora «liccinenoBanue miua3mMoiau3a M JEIUIa3MOJIM3a B PACTUTEIIbHBIX
KJIETKax.

IIpakTuyeckas padora «/3yueHue ABMKEHUS LUTOIIA3MbI B PACTUTENIBHBIX KIETKAX.

Tema 6. OOMeH BeliecTB U NpPeBpallieHHe JHEPTHH B KJIeTKe

AcCUMWISIIMS U TUCCUMUISILIUS — JIBE CTOPOHBI MeTabonu3Ma. Tumbl oOMEeHa BEIIeCTB:
aBTOTpOGHBIHE ©  TeTepoTpoHBIA. YdyacTHe Kuciopoga B OOMEHHBIX — IpoIeccax.
OHepretuyeckoe oOecrneuenune kietku: mpespanienne ATD B 0OMEHHBIX IpoIEccax.
@epMeHTaTUBHBIM XapakTep peaklUMid KIETOYHOro Merabonuszma. DepMeHTbl, UX CTPOECHHE,
cBoiictBa W MexaHusMm geiictBus. Kodepmentsl. OTnuuus (EepMEHTOB OT HEOPraHMYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEIKU-UHTMOUTOpBL.  3aBUCUMOCTb  CKOpPOCTHU
(bepMEHTATUBHBIX PEAKIINI OT pa3NMUu4HbIX (PAKTOPOB.

[lepBUUHBI CHHTE3 OpraHMYECKHX BEIIECTB B KileTke. POTOCUHTE3. AHOKCUSEHHbIU U
oKcueenHvlll  pomocunmes y 6baxmepuu. Ceemocoduparowue nuemMenmsl U NUSMEHMb
peakyuonnoeo yeumpa. Ponp xmopomnactoB B mporecce GortocuHTe3a. CBETOBas U TEMHOBas
dazpl. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. IIpoayKTUBHOCTD (HOTOCHHTE3A.
BnusiHue pa3nuyHbIx GaKkTOpoB Ha CKOPOCTh (POTOCUHTE3A. 3HAUEHUE (DOTOCHHTESA.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHULIHPYIOIINE
OaxTepuu, Kene300aKkTepuu, cepoOaKTepuu, BOJOPOIHbIE OaKTepUU. 3HAUEHUE XEMOCHHTE3A.

AHaspoOHble opranu3Mbl. Bunel Opoxenus. [IpoaykTel OpoxkeHHs M MX HUCHOJIb30BaHUE
YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJIOTMH M BO30YAUTENH
001e3HEeH.

AdpoOHBIE OpraHW3Mbl. JTambl YHEPreTUYECKOro oOMmeHa. [loaroToBUTENbHBIN STall.
['mukonu3 — 6€CKUCIOPOAHOE PaCIIeINICHUE TITIOKO3bI.

buonoruueckoe okucieHue, WiIM KIETOYHOE JbIXaHue. Pojib MUTOXOHApPUH B Mpolieccax
O6uonornyeckoro okucieHus. Lluximyeckue peakuuu. OxuciautenabHoe (GochopuiIpoBaHHE.
Onepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunma3zvl.  IlpeumymectBa a’poOHOro myTH OOMEHa BELIECTB Tepel  aHadPOOHBIM.
D hEeKTUBHOCTh YIHEPTETUIECKOTO OOMEHA.

JleMoHCTpanun

[Toprpetsr: Ix. [Ipuctim, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuen, I'. A. 3aBap3uH.

Tabmumpr 1 cxeMbl: «DOTOCHHTE3», «IHEPreTHUecKuid oOMeH», «buocuHTe3 Oemkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyA0BaHKE JUIsl IPUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENAapaToB.

Jladoparopnasi pabGora «/3yueHrne KaTaTUTHYECKON aKTHBHOCTH (epMeHTOB (Ha
pUMepe aMHIIa3bl WA KaTaaas3bl)y.

JladopaTtopnasi pab6ora «l3ydeHue (epMEHTAaTHBHOTO pACIICIUICHUS TIEPOKCHIA
BOJIOPOJia B PACTUTEJBHBIX U )KUBOTHBIX KJIETKaX».

JladopaTopnasi padora «CpaBHeHHE TTPOIIECCOB (DOTOCHHTE3A U XEMOCHHTE3a.

JlaGopaTopnasi pa6ora «CpaBHEHHUE MPOIIECCOB OPOKEHUS U ABIXAHUSD.

Tema 7. HaciencrBeHHast uHpopManus U peaju3anus eé B KIeTKe

Peakuuu matpuyHoro cuHresa. [IpuHIMI KOMIUIEMEHTAPHOCTH B PEAKLUSAX MaTPUYHOIO
cuHTe3a. Peanmmzanms HacieacTBeHHOM uWHQopmanuu. ['eHeTHYeckWil KOj, €ro CBOMCTBA.



Tpanckpunuus — Matpuunblii cuHTe3 PHK. IlpuHIMNbe TpaHCKpUNIMU: KOMILJIEMEHTApHOCTD,
AHTUIAPAJUIETbHOCTh, aCUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
kremxke. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHbeix PHK B OnocunTese Oenka. YciaoBus
6uocunresa 6enka. Koguposanue amuHokucnot. Poib pubocom B GnocuHTe3e Oemka.

Coepemenunvie npedcmasnenus o cmpoenuu 2enog. OpraHuszaiys TeHoMa y MPOKapuoT U
9YKapHoT. Perymsanus akTHBHOCTH T€HOB y mnpokapuoT. [mmore3a omepona (®@. XKakxo0, XK.
Mano). Monekynapuvle mexaHusmvl dKcnpeccuu 2eHog y sykapuom. Ponv xpomamuna 6
peaynayuu pabomul 2eHog. Perynsaius 0OMEHHBIX MPOLECCOB B KiieTke. KiieTrounslii romeocTas.

Bupychl — HeksieTouHble ()OPMBI KU3HU U 0ONMUraTtHble nmapa3uthl. CTpOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETPOBHPYCOB, OakrtepuodaroB. Kuzuennwiii yuxn [[HK-codepacawyux
supycos, PHK-codepaicawux eupycos, bakmepuogazos. Obpamuas mpanckpunyus, pegepmasd,
unmezpasa.

Bupycubie 3aboneBanusi uenoBeka, KUBOTHbIX, pactenuid. CIINI, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamuka: unmezpayus u ananus 6onvuux maccusos («bigdatay) cmpyxmypnoix
buonoeuueckux OanHvix. Hanomexmonocuu 6 oOuonoeuu u meouyuwne. Ilpocpammupyemvie
Gdynxyuu denxos. Cnocobvl 00cmasKu 1eKapcms.

JleMoOHCTpaL U

[Toptpetsr: H. K. Konbuos, /1. Y. IBaHoBCKUA.

Tabmuer u cxemsl: «buocuHTes Oenmka», «leHeTwdeckwii Koa», «Bupycem,
«baxTtepuodarm.

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. JKu3HeHHBIH MUKJ KJIETKH

Knerounsii mukmn, ero nepuoasl u perymsanus. Mutepdaza m muto3. OcoOEHHOCTH
npolieccoB, nporekaronmx B uatepdase. I[loaroroska kierku k nenenuto. IlpecuHrernueckuit
(MOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKHUI) MEPUOIbI
uHTEepQa3bl.

Marpuunsiii  cunte3 JHK —  permmumkanusa.  [lpunHnuner  perumkanmn — JJHK:
KOMIJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBI  CHUHTE3, aHTUIIAPALIEIBbHOCTh. MeXaHu3M
permukammu - JIHK.  Xpomocomsbl. Crtpoenue xpomocoM. Temomepsl u  Telomepasa.
XpOMOCOMHBIM HAabOp KJIETKH — KapUOTUM. JIMIUIOMAHBIM M rarionIHbIH HaOOphl XPOMOCOM.
I'omosiornynbie XpoMocoMel. [1010BbIE XPOMOCOMBI.

Jenenne kinetkn — muro3. CTaguum MHUTO3a W NPOUCXOISALIME B HUX NIpoLEecChl. Turmbl
muTo3a. Kaprnokunes u nurokunes. buojgornueckoe 3HadyeHre MUTO3a.

Perynsiiuss MuToTHUecKoro unukia kietkd. [Iporpammupyemasi KieTodyHash THOenb —
arornTo3.

Knerounoe s1po, XpoMocombl, (QyHKIIMOHAIbHAS TeHOMUKA. Mexanuzmvl npoaughepayuu,
ougpepenyuposxu, cmapenus u eubeau kiemox. «L{ugposas knemrka» — ououngpopmamuuecxue
Mooenu YYHKYUOHUPOBAHUSL KIEMKU.

JleMoOHCTpaLun

Tabmuiel u cxembl: «JKU3HEHHBIM HHUKI KIETKH», «Murto3», «CTpoeHHE XPOMOCOMY,
«Pemmukanms JJHK».

Ob6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpenapaTsl: «MHUTO3 B KIETKaxX KOpelIKa
JTyKay.

JlabopaTopnasi paGora «l3yueHne XpoMOCOM Ha FOTOBBIX MUKpOIIpenapaTaxy.

JladopaTopnasi padora «HaGmoneHne MuTo3a B KJIETKaX KOHUYMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. Ctpoenue u GQyHKIIUM OPraHU3MOB

Buonornueckoe  pazHooOpazue  opraHuzMoB.  OIHOKJIETOYHBIC, KOJIOHHAJbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.



OCOOEHHOCTH CTPOCHHUS U KU3HEICATEIBHOCTH OJHOKJIETOUYHBIX OpPraHu3MoOB. bakrepuu,
apxeu, OJIHOKJICTOYHbIE IPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUcThl. KojgoHuanbHbie
OpraHU3MBI.

B3auMocCBA3p yacTeld MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHu, OpraHbl U CUCTEMbl OPI'aHOB.
Opranusm Kak enuHoe neinoe. 'omeocras.

Tkanu pacrenuit. Tumbl pacTUTENbHBIX TKaHEil: oOpas3oBarenbHas, IOKpPOBHas,
NPOBOJIAIIAs, OCHOBHAsA, MexaHuueckas. OCOOEHHOCTH CTPOEHUs, PYHKUMH M pPacCIOIOKESHUS
TKaHEW B OpraHax pacTeHUH.

TkaHu JKUBOTHBIX M  4YeEJIOBEKAa. TUObl KUBOTHBIX TKAHEW: OJNUTEIMAJIbHAS,
COCIMHUTEINIbHASA, MbllIeuHas, HepBHasA. OCOOCHHOCTH CTpoeHUs, QYHKIMI U pPacroIOKEeHUs
TKaHEW B opraHax >KMBOTHBIX U U€JIOBEKa.

Oprassl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMBI OPraHOB
YKUBOTHBIX U 4yesioBeka. DyHKIIMK OpraHOB U CUCTEM OPraHOB.

Omnopa Tena opranusmoB. Kapkac pacrenuii. CkeneTsl OJHOKJIETOYHBIX U
MHOTOKJIETOUYHbIX KUBOTHBIX. HapyxHblil 1 BHyTpeHHU# ckener. CTpoeHHEe U TUIIbl COETUHEHUS
KOCTEM.

JIBuKeHWE OpraHuM3MOB. JIBMKCHHWE OJHOKJICTOYHBIX OPraHW3MOB: aMEOOHIHOE,
KTYTUKOBOE, pEeCHUYHOe. J[IBU)KEHHE MHOIOKJIETOYHBIX PpACTEHUH: TPONU3Mbl M HACTHUH.
JIBI>KeHNEe MHOTOKJIETOYHBIX KUBOTHBIX M YEJIOBEKA: MbllieuHas cuctema. Peduekc. CkeneTHble
MBIIIIBI U UX paboTa.

IIntanue opranu3mos. Ilormomenue BOAbI, YIJIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMu. [luTtaHue >KUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE MHILEBApEHHUE.
[TuTanne MO3BOHOYHBIX XHUBOTHBIX. OTHeNnbl MUIIEBapUTENbHOrO Tpakrta. [luieBapurenbHbie
xenessl. [InmeBapuTenpHas cucTeMa 4elloBeKa.

Hpixanue opraau3MoB. [[pixanue pactenuid. Jlpixanue >xuBOTHBIX. uddy3us razoB yepes
NOBEPXHOCTh KJeTKH. KoxkHoe apixanue. JlpIxarenbHas MOBepxXHOCTh. JKabepHoe u nérouHoe
JpIxaHue. JlpIXxaHue MO3BOHOYHBIX >KMBOTHBIX W 4YEJIOBEKA. ODBOJIOLHMOHHOE YCIIO)KHEHHE
CTpPOEHMS JETKUX II03BOHOYHBIX JKMBOTHBIX. JlpIXaTenpHas cucTema dYenoBeka. MexaHusm
BEHTWISILIMM JIETKUX Y NTUI U MIIEKONUTaIOIUX. Perynsauus asixanus. [{pixareabHble 00bEMBI.

TpaHcnopT BewIeCTB y OpraHu3MOB. TpaHCHIOpPTHBIE CUCTEMBI pacTeHMH. TpaHcHopT
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHas cucremMa u €€ opraHbl. KpoBeHOCHas cucrema
MIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepjue, KpPOBEHOCHBIE cCOCyIbl M KpoBb. Kpyru
KpOBOOOpAIleHHs.  OBOJIIOLIMOHHBIE  YCIOXKHEHHMSI  CTPOEHHS  KPOBEHOCHOH  CHUCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepia u e€ perymnsmus.

Beinenenne y opranu3MoB. Beigenenwe y pacreHuil. BbineneHue 'y JKMBOTHBIX.
CokparutenbHble Bakyoiu. Opransl Bblnenenus. @Ounbrpanms, cekpeuuss U oOpaTHOE
BCacChIBaHHE KaK MEXaHU3Mbl pabOThl OPraHOB BblJeNeHUs. CBA3b MOJIOCTH Tella ¢ KPOBEHOCHOM
U BBIICIUTENBHON cHUCTEMaMM. BplieneHne y MO3BOHOYHBIX >KMBOTHBIX M uenoBeka. lloukn.
Crtpoenue u ¢pyHKIMOHUpOBaHKE HeppoHa. OOpa3oBaHHEe MOYH Y YEIOBEKA.

3ammrTa y OpraHu3MoB. 3allUTa y OAHOKJIETOYHBIX opraHu3zMoB. Cropsl OakTepuil u
LUCTHI MPOCTENIINX. 3aluTa Yy MHOTOKIETOUHbIX pacTeHui. Kyrukyna. CpencrBa macCUBHOM 1
XAMHUYECKOM 3a1uThl. DUTOHIMIBI.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M X TPOM3BOHBIE. 3alUTa OPraHu3Ma
or Oone3neil. MMMmyHHas cuctema uenoBeka. KIeTOWHbBII M TyMOpajJbHBIE HMMYHHTET.
Bpoxnéuaplii W TPHOOPETEHHBIM  CIeU(PUIECKUNH UMMYHHUTET. Teopusi KIOHAJIBHO-
cesniektuBHOro ummynureta (I1. Opnmux, @. M. bepner, C. Tonerasa). BocmanuTenbHble OTBETHI
opranu3MoB. Poib BpokIEHHOTO UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHUM.

PazppaxumocTe W perynsuus y OpraHu3MoB. Pa3gpakumMocTh y OIHOKJIETOYHBIX
opranu3MoB. Takcucel. Pa3apakumMocTh M peryisdius y pacTeHuil. POCTOBbIE BellecTBa U HMX
3HA4YCHHUE.



HepBHast cucrema u peduexTopHas peryssiuus y >XKUBOTHBIX. HepBHas cucrema u eé
OTZEJbl. DBOJIIOIMOHHOE YCIO0KHEHUE CTPOEHUsS HEPBHOM CHUCTEMBI y JKHUBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JXKUBOTHBIX. Pediexkc u pednexropuas ayra. bezycnoBuble u
YCIIOBHBIE PEQIICKCHI.

['ymopanbHasi perymsiivsi M SHIOKPHUHHAs CUCTEMA JXUBOTHBIX M uyesioBeka. JKenessl
SHJIOKPUHHOM CHUCTEMBI M UX TOpMOHBL. JleiicTBue TrOpMOHOB. B3auMOCBSI3b HEPBHOU H
SHIOKPUHHOU cucTteM. [ mmoranamo-runodusapHas cucrema.

JdemoHcTpauMu

IToprper: U. I1. I1aBnoB.

Tabmunpel u cxeMmbl: «OJHOKIETOYHBIE BOAOPOCINY», «MHOTOKJIETOUHBIE BOJOPOCIN,
«baktepun», «Ipocreiimmey, «OpraHbl LBETKOBBIX pacTeHui», «CucTteMbpl OpraHoB
MIO3BOHOYHBIX KUBOTHBIX», «BHyTpeHHee cTpoeHue HaceKOMbIX», «TKaHM pacTeHui»,
«KopneBbie cucremel», «CtpoeHue credis», «CTpoeHHE IUCTOBOM ImIacTUHKWY», «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumieBapurenbHas cucreMa», «KpoBeHOCHas cucTemay,
«/IpixarenpHass cucrtema», «HepBHas cucrema», «Koxa», «Mplmeunas cucreman,
«BpiienurensHas cucremay, «JHIOKpUHHAsA cucremay, «CTtpoeHue Mblnb», «MMMyHUTETY,
«KumeunononoctHeie», «CxemMa nUTaHus pacTeHui», «KpoBeHOCHbIE CHCTEMBbI TO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee cTpoeHHue J0K1€BOro
yepssi», «HepBHasg cucrema ppiO», «HepBHas cuctema unarymku», «HepBHas cucrema
npecMmblkaromuxcsa», «HepBHas cucrtema nrTuny», «HepBHas cucTeMa MIIEKONUTAIOUIUX,
«HepsHas cucrema uenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKpOMpEnaparbl OJHOKIETOYHBIX OpPraHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAaKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMbIX, UIJIOKOXKHX, JKHUBbIE
HK3EMILISPhl KOMHATHBIX PACTeHUI, repOapiu pacTeHUI pa3HbIX OTAEJIOB, BIAYKHBIC MPENapaThl
YKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJIJIEKIIUU OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YEIOBEKA,
o0opynoBaHue Uil JIEMOHCTPAllMd IOYBEHHOIO M BO3AYIIHOI'O THMTAaHUS pacTeHH,
paciienyeHuss Kpaxmaia U OelIKoB TMoj JeHCTBUEM (epMeHTOB, 00OpyAOBaHME IS
JEMOHCTPALIMM OIBITOB IO U3MEPEHMIO KU3HEHHOW EMKOCTH JIETKUX, MEXAHU3Ma JIbIXaTEIbHbIX
JBUKEHHM, MOJIETTH T'OJIOBHOTO MO3Ta Pa3INYHbIX KUBOTHbIX.

JlabopaTopnas padora «/3ydyeHne TkaHel pacTEHUIN.

Jlaboparopnasi padora «/3yueHre TKaHei JKUBOTHBIX.

JlabopaTopnasi padora «l3y4ueHne opraHoB IIBETKOBOTO PaCTEHUS.

Tema 10. Pa3MHoOkeHHe 1 pa3BUTHE OPraHU3MOB

@DopMbI pa3MHOKEHHSI OPraHU3MOB: Oecriosioe (BKIII0Yas BEreTaTUBHOE) U 10JI0Boe. Bubl
0ecrooro pa3MHOKEHUS: TIOYKOBaHUE, CIIOPYIISLNS, (pparMeHTalus, KIOHHPOBAHHUE.

[TonoBoe pasmuHoxkenue. IlonoBeie kieTkH, unum rameTel. Meito3. Cranguu Mmeiio3a.
IToBenenne xpomocoMm B Merose. KpoccuHrosep. bronornuecknii ¢MbICH MeH03a U IOJIOBOTO
npouecca. Meno3 U ero MeCTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

IIpenzaponpimieBoe  pasBuTHe. ['ameroreHe3 y JKMBOTHBIX. IloyioBBIE  Kene3bl.
OO0pa3oBaHue W pa3BUTHE IMOJIOBBIX KiIeTOK. CnepmaTtorene3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJIETOK.

Omio10oTBOpEeHNE M AMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OIIOJOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTeHorenes.

WNunuBryabHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHONIOTHS — HayKa O Pa3BUTUU
opranu3MoB. Mopghozenes — o0na u3z enasuvlx npobaem smopuonocuu. Konyenyusa mopgocenos
u modenu mopghozenesa. Cranauu sMOpUOTeHE3a KUBOTHBIX (HA pUMepe JIATYIIKHK). J[poOnenue.
Tunsl apobnenus. [emepmunuposannoe u nedepmunuposannoe opodnenue. brnacmyna, munol
onacmyn. OCOOEHHOCTH IPOOJICHUS MIIEKONMUTAIOMIUX. 3apOJIbINIEBLIC JIUCTKH (TAaCTPYIISLINL).
3akjialka OpraHoB W TKaHEW U3 3apoJbIIIEBBIX JIMCTKOB. B3anMmHOe BiIMsSHHE YacTel
pa3BUBAOIIErocs 3apofplia (IMOpHOHANbHAS WHAYKIHKSA). 3aKiajgka IUlaHa CTPOSHUS



JKUBOTHOTO KaK pe3ylbTaT HEpapXWYECKUX B3aUMOJCUCTBUM TI'eHOB. DBimsHue Ha
SMOPHOHAIBHOE PA3BUTHUE PA3IMUHBIX (PAKTOPOB OKPYXKAKOIEH Cpeibl.

Poct u pasButue xuBoTHBIX. I[locTamOpuonaneHbIi mepuon. Ilpsmoe u Hempsimoe
pasButHe. Pa3Butue ¢ Meramopo3oM y O€CHO3BOHOYHBIX M IT03BOHOYHBIX JKHUBOTHBIX.
buonornueckoe 3HaueHuEe NPSAMOrO U HENPSMOIO Pa3BUTHs, UX PACIPOCTPAHEHUE B IPUPOJE.
Tunsel pocra XMBOTHBIX. DaKTOpBl peryisiiMM pocTa >KUBOTHBIX M uenoBeka. Craguun
[OCTAMOPHUOHAIIBHOTO DPAa3BUTHUSl y JKUBOTHBIX M uenoBeka. [lepuojpl OHTOreHesa 4YelloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTUYECKUE ITPOLIECCHI.

Pasmuoxxenue u pasButue pactenuil. ['amerodur m cmopodur. Meio3 B KU3HEHHOM
nukie pacrenmit. OOpa3oBaHue crop B Tmpolecce Meio3a. [lameToreHes y pacTeHUH.
OmiogoTBOpEHHE M pa3BUTHUE PACTUTENBHBIX OpraHu3MoB. J[BONHHOE OIUIONOTBOPEHUE Y
L[BETKOBbIX pacTeHnid. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHn3MBbl peryisiiui OHTOTE€HEe3a Y PACTEHUM U JKUBOTHBIX.

JdeMoHcTpannn

[Toprpetsr: C. I'. HaBamun, X. llInemasn.

TabGmuupl u cxembl: «BereratuBHoe pa3MHOXeHUe», «TUIbl 6€CHOIOr0 pPa3MHOKEHUS,
«Pa3MHOXEHHE XJaMHJIOMOHAIbD», «Pa3MHOXKEHUE IBIJIEHBbI», «Pa3MHOXKEHUE THUAPHIY,
«Melio3», «Xpomocomsl», «l['amerorenes», «CTpoeHHE SHLEKIETKM W CIEPMATO30UAA»,
«OcHOBHBIE CTaJuMu OHTOreHesza», «lIpsimoe u Hempsimoe pa3BuTHe», «PazBuTHe MaiicKoro
Kyka», «PasButue capanumn», «Pa3BuTHe JIATymIKW», «/{BOMHOE OIIIOJOTBOPEHHUE Y LIBETKOBBIX
pactenuit», «CTpoeHHE CeMSH OAHOIOJbHBIX U JABYJOJBHBIX pacTeHui», «KU3HEHHBIA LHKI
MOpPCKOM  KamycTel», <«OKM3HEHHBIM LUKI MXa», <OKW3HEHHBIH LMK IANOpPOTHHKAY,
«OKU3HEHHBIN IUKII COCHBD.

Ob6opynoBaHue: CBETOBONH MHUKPOCKOI, MUKPOIIPENapaThl sIMIIEKIETOK U CIIEPMaTO30UI0B,
Mozelb «L{UKII pa3BUTHSA JIATYILIKN Y.

JlabopaTtopnass pabGora «lI3yuyeHue CTpOEHMsS TIOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

IIpakTnyeckas padora «BrIABIEHHE NPU3HAKOB CXOJCTBA 3apOABILIEH IMMO3BOHOYHBIX
KUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHne OpraHoB Pa3MHOKEHUS BBICIINX PACTEHUN».

Tema 11. 'eHeTnka — HAyKa 0 HACJ1eICTBEHHOCTH M U3MEHYHMBOCTH OPraHU3MOB

Hcropus craHOBIEHHMS M pa3BUTHS T'€HETHUKU Kak Hayku. PabGotel I'. Mengmens, I'. ne
®pusa, T. Moprana. Ponb oTeyecTBEeHHbIX Y4Y€HBIX B pa3BUTHUM TeHeTuku. Paboter H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. /. Kapneuenko, 0. A. ®ununyenko, H. B.
Tumodeepa-Pecosckoro.

OcCHOBHBIE T€HETUUYECKUE MOHATHUSI U CUMBOJIBL. ['OMOJIOTHUHBIE XPOMOCOMBI, aJUIEIbHBIE
T€Hbl, AJbTEPHATUBHBIC IPU3HAKH, JOMHUHAHTHBIA W PEUECCUBHBIA IPU3HAK, TOMO3WUIOTA,
reTepo3nUroTa, YMcTas JIMHUS, TUOpUABI, TeHOTUN, (eHoTun. OCHOBHBIE METOJbl T€HETHUKH:
TUOPHUIOTOTHYECKUH, ITUTOIOTHUECKUH, MOJIEKYIISIPHO-TEHETUIECKUMN.

JleMoHCTpanun

IToptpetsr: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsnios, H. M. Basuiios, A. H.
benozepckuii, I'. 1. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodees-PecoBckuii.

Tabmuie! u cxembl: «MeTobl TeHETUKIY, «CXEMBbl CKpEIBaHUS».

JlaGopaTopHnas pa6ora «/[po3oduia kak 00BEKT FTeHETUUECKUX UCCIIEI0BAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpeuiuBanue. IlepBblii 3akoH MeHaens — 3aKOH €AMHOOOpasus
ruOpuIoB mepBoro mokoJyieHus. [IpaBuno momuHupoBanusa. Bropoit 3akoH Menaens — 3aKoH
pacuieneHus npu3HakoB. L{uTomoruueckue 0CHOBBI MOHOTHOPUIHOTO CKpelMBanus. [ unoresa
YUCTOTBI FaMeT.

AHanuzupyroniee  ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep  HaclIeZJOBAHMS.
Pacmierienne npu3HaKkoB IPY HEMIOJIHOM TOMUHUPOBaHUU.



Jurubpunnoe ckpemuBaHue. Tpetuil 3akoH MeHzens — 3aKOH HE3aBHCUMOTO
HacJIeI0BaHMs Mpu3HAKoB. [{UToI0rnYecKre OCHOBBI TUTHOPHUIHOTO CKPEIIUBAHHMS.

CueruienHoe HacnenoBanue npusHakoB. Paboter T. Moprana. CueruieHHOe HaclieI0BaHue
T€HOB, HAPYIIECHUE CLCTUVICHUS MEXAY FreHaMu. XPOMOCOMHAas TE€OPHUs HACJIEICTBEHHOCTH.

I'eneruka mona. XpOMOCOMHBIM MEXaHU3M OIpEAEIeHUs Iosla. AyTOCOMBI U IOJIOBBIE
XpoMOCOMBI. ['OMOramMeTHbIi M TeTeporaMeTHbI MoJ. ['eHeTuyeckass CTPYKTypa IOJOBBIX
xpomocom. HacnegoBanne Npu3HAKOB, CLETUIEHHBIX C ITOJIOM.

I'enoTun kak 1enoctHas cucrema. [lmedoTponus — MHOXKECTBEHHOE JACHCTBHE TI'€HA.
MHOKECTBEHHBI ajuieiu3M. B3auMoJelcTBUE HEaUICIbHBIX T'€HOB. KOMIIIEMEHTapHOCTH.
Onucras. [Tonumepus.

I'eHeTMYECKUH KOHTPOJIb PpAa3BUTHUS PACTEHUM, JKMBOTHBIX M UEJIOBEKa, a TaKXKe
(U3HOIOTUYECKNX TPOIECCOB, TOBEACHUS W KOTHUTHBHBIX (yHKIui. [eHeTHdeckue
MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SIMH — Tapa3suT» U «XO35UH —
MHUKPOOHOMY. ['eHeTHYeCKre acreKThl KOHTPOJIS M U3MEHEHHUs HACJIeICTBEHHOW MH(opMaIuu B
MOKOJICHHSIX KJIETOK U OPTraHU3MOB.

JdeMoHcTpannn

IToptpetsr: I'. Mennens, T. Mopras.

Tabmunpl u cxemsl: «[lepBblii 1 BTOpO 3akoHBI MeHaens», «Tpetuit 3akoH MeHuemnsn»,
«Ananu3upymoliee ckpenmBanuey, «Hemnonnoe noMmuarpoBanuey, «ClemieHHOE HAacleJOBaHUE
MPU3HAKOB y Apo3oduiby, «I'eHeTuka nonay, «Kapuorun yenosekay, «Kapruotun apo30Quis»,
«Kapuotun ntuub», «MHOKECTBEHHbBIN AJTIENU3M», «B3anmMoneiicTBre reHOBY.

O6opynoBaHue: MOAENb AJsl JAEMOHCTpPAllMU 3aKOHOB €IUHO00pa3usi THOPUIOB MEPBOrO
MOKOJICHHSI M PACUICIUIEHUS] MPU3HAKOB, MOJIENb JJISI JEMOHCTpPAlMU 3aKOHA HE3aBUCHMOIO
HACJICIOBAHUS MIPU3HAKOB, MOJIEIb JUISl IEMOHCTPALMU CUEIUICHHOIO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOI MUKPOCKOII, MUKpompenapar: «Jpo3zoduinay.

IIpakTuyeckas paGora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEIIMBAHUS Y
IpO30(UIBI».

IIpakTuyeckas pa6ora «/3ydyeHune pe3yabTaTOB JAUTHOPUIHOTO CKPEIIMBAHUSA Y
IpO30(UIBI».

Tema 13. 3aKkoHOMEpPHOCTH H3MEHYHBOCTH

B3aumoneiictBue reHoruna u cpeasl npu ¢opmupoBaHuu (eHotuna. M3meHunBocTh
npu3HakoB. KauecTBeHHbIE W KOJMYECTBEHHbIE NpPHU3HAKUM. Buapl  M3MEHUYMBOCTH:
HEHACJICICTBEHHAs M HACJICACTBEHHAS.

MonudukanronHass U3MEHUYMBOCTh. Ponb cpeapl B (GOpMUPOBaHUM MOIUGMUKAIIMOHHON
n3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHbIN psii M BapuanuoHHas kpusas (B.
Horanucen). ColicTBa MOIU(DUKAIIMOHHOW N3MEHYUBOCTH.

I'eHoTHIIMUEeCcKass W3MEHYHMBOCTh. (CBOMCTBA TI'C€HOTHIHNYECKONM W3MEHUYHMBOCTH. BHanl
TeHOTUITUYECKOW M3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASL.

KoMmOnHaTuBHas M13MEHUYMBOCTh. Mel03 U TMOJIOBOM MPOIECC — OCHOBA KOMOWMHATHUBHOMN
M3MEHYUBOCTU. POJTh KOMOWHATUBHOM U3MEHYUBOCTH B CO3JAaHHH I€HETHYECKOTO pa3HooOpa3us
B IpeJiesiax OJHOTO BHJIA.

MyranroHHass W3MEHYMBOCTb. BuIpl MyTanuii: T€HHBIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHbBIE W HWHIYUHUPOBAHHBIE MyTalUH. SnepHbIE M LHUTOILUIA3MATHUYECKHUE MYTalWH.
Comaruueckne W MOJOBble MyTauud. [IpUUMHBI BO3HUKHOBEHHMS MyTaluil. MyrareHel U HX
BJIUSIHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTH MYTAallHOHHOTO Mpolecca. 3aKOH TOMOJIOTHYECKHUX
psinoB B HacienctBeHHoW usmeHunBoctH (H.M. BaBuiioB). BHesjgepHas W3MEHUMBOCTH U
HACJIEACTBEHHOCT.

Onueenemuxa u 3MUSEHOMUKA, POJb INUSEHEMUYECKUX (HaKmopos 6 HACIe008aHuU U
UBMEHYUUBOCIU (DeHOMUNUYECKUX NPUSHAKOB Y OPSAHUZMOS.

JleMoOHCTpanuu

[Toptpetsi: I'. ne @pus, B. Moranucen, H. 1. BaBuios.



Tabmuel U cxembl: «Buasl W3MEHUUMBOCTHY, «MoaudukanMoHHas W3MEHUHUBOCTHY,
«KoMOnHaTUBHAsT ~ M3MEHYMBOCTHY,  «Meiio3y, «OM10/I0TBOPEHUEY, «"enernueckue
3a00JieBaHUs YelloBeKa», «Buapl MyTanuii».

OOopynoBaHHue: JKMBbIE W TepOapHbIC AK3EMIUISIPbl KOMHATHBIX PACTEHUU, PHCYHKH
(ororpadun) KUBOTHBIX C PA3TMYHBIMHA BUJAMU H3MEHUYUBOCTH.

Jladoparopnasi pabora «lcciaemoBaHue 3aKOHOMEPHOCTEH  MOAMGUKAIIMOHHON
M3MEHUYUBOCTH. [oCcTpOoeHME BapUALIMOHHOIO psAJia U BAPUALMOHHOW KPUBO».

IIpakTuyeckasi padora «Mytanuu y 1po30Q bl (Ha TOTOBBIX MUKPOITpENapaTax).

Tema 14. I'eHeTHKA Yejl0BEKA

Kapuotun uenoBeka. MexayHapojHas MporpaMma HCCIEJOBaHMUS T€HOMa 4YeJloBeKa.
MeToibl M3Y4YEeHUS TEHETUKH YENIOBEKA: M€HEAIOTMUECKHiA, OJU3HEI[OBBIN, [IUTOTCHETUICCKUA,
MOMYJISIIUOHHO-CTATUCTUYECKUIM, MOJIEKYJISIpHO-TeHEeTUUeCKuid. COBpPEMEHHOE OMpeIesICHUE
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM 4uciie ¢ oMot [T1P-
aHanu3a. HacnencTBeHHblie 3a001eBaHus YesloBeKa. [ eHHbIE 1 XpOMOCOMHBIE OOJIE3HH YeIOBEKA.
Bone3nun ¢ HacneACTBEHHON MPEAPACIONOKEHHOCThI0. 3HAYEHHWE MEAMIIMHCKONW T'E€HETHUKH B
MPEAOTBPAIICHUN M JICUCHUH TEHETHYECKUX 3a00JIeBaHUN YeIoBeKa. MEIMKO-TEHETHYECKOE
KOHCYJbTHpOBaHuEe. CTBONOBBIC KJIETKHU. [[OHATHE «T€HETHUECKOTO TPy3a». DTUUECKUE aCTIEKThI
MCCJICI0BaHMH B 00J1aCTH PEeIaKTUPOBAHKS T€HOMA U CTBOJIOBBIX KJIETOK.

['enerndeckue (HakTOPHI MOBBIMICHHOW YYBCTBUTEIBHOCTH YEJIOBEKAa K (DPH3UYECKOMY U
XMMUYECKOMY 3arpsA3HEHUI0 OKpYyKawlled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YyeJioBeKa K MaTOIOTHSIM.

JdeMoHCcTpannn

Tabmumer u cxembl: «Kapuotum denoBekay, «MeToabpl M3YUYCHHS] TCHETUKH YEIOBEKAy,
«["enernueckue 3a00JI€BaHMS YCTIOBEKAY.

IIpakTuyeckas pad6ora «CocTaBieHre U aHAIN3 POJIOCIIOBHON.

Tema 15. Ceniekuusi OpraHu3MoB

JomecTukanust M CeNeKIus. 3apOoXIACHUE CENeKIMU W JnomecTukanuu. Yuenue H. U.
Bapunosa o LleHTpax mpoucxoIeHus: 1 MHOT00Opa3usi KylIbTYPHBIX pacTeHui. Ponb cenexiuu
B CO3/JIaHMHM COPTOB pacTeHWW U mopoa KuBOTHBIX. CopT, mopona, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAIAOB B HACIEeACTBEHHOU m3meHuuBoctu H. M. BaBuiioBa, ero 3Hauenue s
CEJIEKIIMOHHOM paboTHI.

Mertonbl ceneknoHHOM paboTsl. MckyccTBEHHBIN 0TOOP: MAacCOBBIM M MHIUBUAYAIbHBIN.
Ortanbsl KOMOMHAIIMOHHOW cenekiuu. VcnbiTanue mpou3BOAUTENEH MO MOTOMCTBY. OTOOp 1O
TEHOTHUITY C MIOMOIIBIO OIIEHKU (DeHOTHIIa TOTOMCTBA U OTOOP IO TEHOTHUITY C TOMOIIBIO aHAIIHU3a
JIHK.

HckycCTBEeHHBI MyTareHe3 Kak METOJ] CENeKIMOHHOW paloThl. PamuanMoHHBIN U
XUMUYECKHM MyTareHe3 KaK HMCTOYHUK MyTalluid Yy KyJIbTYpHBIX (OpPM OpTaHH3MOB.
Hcnonp30BaHWe TEHOMHOTO PENAKTUPOBaHHUS H MeToAoB pekomMOuHaHTHbIX JIHK mis
MOJTYYEHHS UCXOJHOTO MaTepraa i CeJICKIIUH.

[Tonyuenne monumIonnoB. BHyTpuBHAOBas TuUOpHIM3anus. bBIN3KOPOICTBEHHOE
CKpelIuBaHue, Win MHOpuAuHT. HepoicTBeHHOE CKpelMBaHue, WM ayTOpuauHr. ['erepo3uc u
ero mnpuuuHbL. Vcmonp3oBaHwe rerepo3uca B cenekiuu. OtraganéHHas TUOpUIU3AIUAL.
[Ipeononenne Oecruiogusi MEXKBHIOBBIX THOpUIOB. JlOCTHMIXKEHUS CENEKIIMH pacTeHUH U
JKUBOTHBIX. «3€1EHAsI peGONIOYUSLY.

CoxpaHeHHE M HU3YYEHUE TCHETMYECKHX PECYpPCOB KYJIbTYPHBIX PACTEHUU W MX JTUKUX
poauYeii sl CO3JaHMsI HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3SMCTBEHHBIX KYIbTYp. HM3yueHue,
coxpanenue u ynpaeieHue 2eHemuyecKUMU pecypcamu celbCKOX03AUCMEEHHbIX U NPOMBLCIOBbIX
HCUBOMHBIX 8 YeNsX YIYYULeHUs CYUeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUU U KDOCCO8, 8
MOM Yucie ¢ NPUMeHeHUeM COBPEMEHHBIX MEeMOO08 HAYUHbIX UCCIe008AHUL, NePedosbiX uoell u
nepCcneKmuBHbIX MexHOI02UI.

JeMoHCTpauMu



IToprpersr: H. Y. BaBunos, 1. B. Muuypum, I'. JI. Kapneuenko, I1. I1. JIykpsnenxo, b. JI.
Acrtaypos, H. bopinoyr, /I. K. benses.

Tabmuet 1 cxembl: «L{[eHTpBI MPOUCXOXKICHNUS U MHOTO00pa3us KyJbTYPHBIX PACTCHUI,
«3aKOH TOMOJIOTMYECKHMX PSJOB B HACIEACTBEHHOHM HM3MEHUYMBOCTH», «METOIbl CEIEKIUN»,
«Otnanéunas rudpuam3ans», «MyTareHes3y.

JlaGoparopHasi padora «/3yueHune cOpTOB KyJIbTYPHBIX PACTCHUN W MOPOJ JOMAIIHUX
YKUBOTHBIX).

JlaGoparopHas padora «/3yueHrue METOI0B CEJIEKIIMU PACTEHUI.

IIpakTnyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypeusi «OCHOBHbIE METOJBI M JIOCTHKEHUS CEJIEKIIMH PACTeHH U KUBOTHBIX (Ha
CEJICKIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOHCIBITATEIbHBIH Y4acTOK, B TEIUIMYHOE
X035ICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTeXHOJIOTHSA ¥ CHHTETHYECKasi OHOJIOTUS

OOBeKThl, HCIONb3yeMble B OHOTEXHOJOTHHM, — KIETOYHbIE U TKaHEBbIE KYIbTYPHI,
MHUKPOOPTaHU3MBbI, HMX XapaKTepUCTUka. TpajaullMOHHAas OWOTEXHOJIOTHS: XJeOoreueHue,
MOJTy4YeHUE KUCIOMOJIOUHBIX MPOIYKTOB, BUHOAENUE. Mukpobuonoruueckuii cuate3. OOBbeKThI
MUKPOOHOJIOTHYECKUX TexHoorui. [Ipon3BoacTBO OeKa, aMUHOKHUCIIOT U BUTAMHHOB.

Co3naHne  TEXHOJOTMM W MHCTPYMEHTOB  LEJCHANpPABICHHOTO  W3MEHEHUs U
KOHCTPYMPOBAHUS T€HOMOB C II€JIBIO MOTYUYEHUSI OPTaHU3MOB M UX KOMIIOHEHTOB, COJIEP KAIIUX
HE BCTpEYaroluecs B MPUpoe OMOCUHTETUYECKHUE MY TH.

Kirerounas mHkeHepus. MeToapl KynbTypbl KIETOK M TKaHEHM PaCTEHUM M KUBOTHBIX.
Kpuobanku. ComaTtnueckas ruOpuau3anus U coMaTHYecKuil smOpuorenes. lMcmonb3oBaHue
TaliOnJI0B B CEIIEKUUU pAcTeHUil. [lonyuenue MoHOKIOHANbHbIX anmumen. Flcnonvzoeanue
MOHOK/IOHANbHBIX U NOJUKIOHAILHBIX anmumen 8 meouyute. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexoHCTpyKIMS SHUIEKIETOK W KIOHUPOBAaHUE KUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SACP
KIETOK. Texuonocuu 0300poeieHUs, KyIbMUuUPOBAHUs U MUKPOKIOHAIbHO20 PA3ZMHONCEHUS
CeNbCKOXO3AUCTNEEHHBIX KYIbIYD.

XpOMOCOMHAsI U TeHHas MHXkeHepus. VICKyCCTBEHHBIN CUHTE3 I'eHa U KOHCTPYHUPOBaHHUE
pexomOunantHeiX JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxkeHUs W MEPCHEKTUBBI
XPOMOCOMHOM W TEHHOM WHXEHEpUU. ODKOJIOTUYECKHE M OTHYECKHE MpOoOJIeMbl TeHHOU
WHXXEHEPUH.

Menununckue 6uorexnonoruu. [loctrenomuas mudposas meauiuHa. [1LP-auarnoctuka.
MeTab010MHBIN aHaIU3, TEHOLIEHTPUYECKHUI aHaIN3 POTEOMa YeI0BeKa JIJIsl OLIEHKH COCTOSHUS
ero 340poBbs. Vcmonp3oBaHME CTBOJIOBBIX KIETOK. TapreTHas Tepamus paka. 3D-
OuoWH)XEeHepUus ia  pa3paboTku (GyHAAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHH,
CO3MaHMSI KOMIUIEKCHBIX TKaHEW COYETaHMEeM TEXHOJOTHA TPEXMEPHOro OWONMPUHTHHTA U
ckaddonaunra s peuieHus 3a1a4 NepcoOHaTU3UPOBAHHON MEIULIUHBI.

Coznanue BEKTOPHBIX BAaKIMH C IETbI0 OOecredeHus] KOMOMHMPOBAHHOW 3allUThI OT
Bo30ynuteneit OPBU, ycTaHoBineHHe MOJEKyIsSpHBIX MeXaHU3MOB (yHKunoHupoBaHus PHK-
COJIepIKalIiNX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHUs YETTOBEKA U JKUBOTHBIX.

JleMoOHCTpaLun

Tabmuiet u cxembl:  «Vcmonp30BaHME  MHUKPOOPTaHM3MOB B MPOMBINIJICHHOM
IIPOU3BOACTBEY, «KiteTouHast HHXKEHEpHs», «I eHHass HHXKEHEepUsD.

JlabopaTopnasi pa6ora «l3yueHrne 00bEeKTOB OMOTEXHOIOTHI.

IpakTnyeckas padora «llonydeHue MOJIOYHOKHUCIBIX MPOTYKTOBY.

IKekypenst «bUOTEXHOIOTHS — BayKHENIIasl MPOU3BOIUTENbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MIPOU3BOJICTBO)».

11 KUIIACC

Tema 1. 3apoxaeHue ¥ pa3BUTHE IBOJIOIUOHHBIX NPeICTABJIEHUA B OMOJI0THH



OpomtonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BOZHUKHOBEHUS JapBUHM3Ma. JKu3Hb
Y Hay4Has JiedatenbHocTh Y. JlapBuHa.

JBuxkymue cunbl 3Boarouuu  BuAoB 1o Y. JlapBuHy (BbICOKass HHTEHCUBHOCTH
pPasMHOXKEHHUs OpPraHU3MOB, HACJIEJACTBEHHAas HM3MEHUYUBOCTh, OOppba 3a CyIIECTBOBaHMUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuaTeTndeckoit Teopuu sBomtonuu (CTD). HelirpanbHas TeopHs 2BOJIIOIIH.
CoBpeMeHHast HBOJIOIMOHHAS OHONOTUs. 3HAUCHHE HBOJIOIHOHHONW TEOpUH B (POPMUPOBAHUH
€CTECTBEHHO-HAYYHOW KapTUHbI MUDA.

JleMoOHCTpan U

IToptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriosse, Y.
Hapsuwn, C. C. Yerepuxos, 1. U. llImansraysen, Jx. Xonaeitn, J. K. benses.

Tabmuupl u cxemsl: «Cucrema xuoit npupoabl (mo K. JIuauaew)y, «JlecTHua KuBbIX
cymectB (mo Jlamapky)», «MexaHusMm (OpMUPOBaHHS TPUCHOCOONICHUH Yy pacTeHHd u
XKUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyta nyremectsust U. Jlapsunay», «Haxonku Y.
Hapsuna», «®Popmbl 060pbOBI 3a cymecTBoBanue», «llopomsr romy6eii», «MHOroobpasue
KyJbTYpHBIX (hopM KamycTsl», «I1loposbl JOMAIIHUX KUBOTHBIX», «Cxema 00pa30BaHUS HOBBIX
BujoB (o Y. JlapBuny)», «Cxema COOTHOIIEHHS IBHKYLIUX CHUJ 3BOJHOLUN», «OCHOBHBIE
HOJIOKEHUS CUHTETUYECKON TEOPUH IBOJIFOLIM.

Tema 2. Mukpo3sBoonus U eé pe3yabTaThl

[Tomynsanus kak »jeMeHTapHas eAuHuna 3Boiolru. COBpEMEHHBIE METOABI OLEHKH
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl omyisiuil. I3MeHnenune reHooH/1a NOMyIIsIliMY KaK
3JIEMEHTAapHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH reHermueckoro pasHoBecus JDx. Xapau, B.
Baitn6epra.

OneMeHTapHble (DAKTOpPhl (IABMKYILME CHJIBI) HBOJIONMHM. MyTallMOHHBIA Mpolecc.
KombOunatuBHass u3mMeHUMBOCTh. [lpeil) reHoB — ciyyaiiHble HEHamnpaBl€HHblE W3MEHEHUs
qacToT ajuienaed B momymsauusax. D¢¢exT ocHoBatens. IDpgexkm OYMuLIOUHO20 20PIbIUKA.
CHudiceHue 2eHemuyecko20 pasHoodpasus: npudumsl u cireocmeus. Illposenenue 3¢pgpexma
opeuigha cenoé 6 Oonvwux u manelx nonyaayusax. Murpanuu. M3o0msMuMs  MOMYJSIIMN:
reorpaduueckas (MpoCTpaHCTBEHHAs ), OnoIoruyeckas (penpoyKTUBHAS ).

EcrectBenHblii oTO00p — Hampamstomuil ¢aktop 3Bomonnu. PopMbl ecTeCTBEHHOTO
oTtOopa: JIBWXKYIIUH, CTaOWMIM3UPYIOLIUH, pa3pbiBatounil (au3pyntuBHbIN). [lonoBoit oTOOp.
BO03HHUKHOBEHHE U 3BOJIOLMS COLMATIBHOTO MTOBEICHUS KUBOTHBIX.

[Tprcnoco0IeHHOCT OpPraHU3MOB KakK pe3ysibTaT MHUKPO3BOJIOLUMU. Bo3HHMKHOBEHUE
npucnocoOiaeHuit y opranuzmMoB. ApomMopdo3bl U uanoagantanuu. [Tpumepsl nmprcrnocobaeHui
y opraHusMoB: Mopdonoruueckue, ¢GU3NOIOTHYECKUe, OWOXMMUYECKUE, TIOBEICHUECKUE.
OTHOCHUTENTBHOCTH MPHUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero xputepunm u cTpykrypa. BumooOpa3oBaHue kak pe3ylbTaT MHKPOIBOJIIOLMH.
M3onsauust — xiroueBoil (akrtop BupooOpazoBanus. I[lytm M cmocoObl BHI00Opa30BaHMSL:
ajutonatpuieckoe  (reorpaduyeckoe), CHUMMATPUUECKoe (IKOJIOTHYECKOE), «MTHOBEHHOE)
(monurutonnM3anus, rudpuau3ays). JuTeabHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

Mexanu3mbl (GOpMUPOBaHUS OMOJIOTUYECKOTO Pa3HOOOpa3Hsl.

Posnp  »BOmMIOIMOHHON OuoONMOrMM B pa3pabOTKe HAYYHBIX METOA0B COXpaHEHHUs
O6nopa3zHoo6paszusi. MUKpPOIBOMIONUS M KOABOJIOLMS MapasUTOB M HMX XO031€B. MeXaHU3Mbl
dbopMUPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JleMoHCTpauMu

IToptpetsr: C. C. YerBepukos, J. Maiip.

Tabnuupl u cxemsl: «MyTalMOHHAs U3MEHYUBOCTBY, «[lomynsMOHHas CTPYKTypa BUIaY,
«Cxema mposiBiIeHHs 3akoHa Xapau—BaiinOepra», «JIBwKyliye CHIBI  3BOJIOLHNY,
«IKOJOTHYECKasT HM3OJIAIMS TOMYJSIUiA ceBaHCKo (openn», «[eorpaduueckas H3OIAIUS
JMCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHULIBI JaypcKoi», «[lomynsannoHHble BOJIHBI YUCIEHHOCTH
XMIIHUKOB M XKepTB», «Cxema JeHCTBHA ecTeCTBEHHOro ot0opa», «Popmbl OOpbOBI 32



CYILLECTBOBaHUEY, «MHayCcTpralbHbII MEJTaHU3M», «OKuBble HCKOIIaEMBIE»,
«[loxpoBuTENbCTBEHHAs OKpacka >KHUBOTHBIX», «llpemynpexnaromias okpacka >KUBOTHBIX»,
«Puznonoruueckue agantanun», «IIpucrmocoOIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIILHOCTBY,
«Kpurepun Bunma», «Bugsl-nBoriHukm», «CTpykTypa BuUga B npupoae», «CrmocoOsl
BunooOpasoBanus», «l'eorpaduueckoe BHmooOpazoBaHue TPEX BUAOB  JIAHABILCH,
«DKOJIOTMUYEeCKoe BMJI000pa3oBaHME BHUJOB cHHUI, «[lonumionasl pacreHuit», «KamyctHo-
peneUYHbIA THOPHIY.

Ob6opynoBanue: repbapuy pacTeHUM, KOJUIEKIIMM HACEKOMBIX, dydesaa NTHUIl U 3BEepel C
OpUMEpaMu Pa3IMYHBIX MPHUCIIOCOOJICHHM, Yydesa NTHUIl ¥ 3Bepeil pa3HbIX BHJOB, repOapuu
pacTeHHui OJIN3KUX BUI0B, 00Pa30BaBLIMXCS Pa3IMYHBIMU CIIOCOOAMH.

JlabopaTopHasi paGora «BpIsiBiIeHHE H3MEHUMBOCTH Y 0OCOOEH OJTHOTO BUIA».

Jladoparopnasi paGora «lIpucrnocobseHuss OpraHM3MOB W HMX OTHOCHUTEJIbHAs
1EJIECO00PA3HOCTHY.

JlaGopaTopHas pa6ora «CpaBHeHHE BUJIOB 110 MOP(}HOJIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThl

Mertoabl U3ydeHus: Makpo3BoIOLMHU. [laneonToI0rMuecKe METOIbl U3yUEHHs SBOJIIOLIUY.
[Tepexonnbie HOpMBI U PUIIOTEHETUYECKHE PSIIIBI OPTaHU3MOB.

buoreorpaguueckue Metonsl uszyueHus osBomouud. CpaBHeHue ¢uiopsl U (ayHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpaduueckue obnactu 3emiu. BUIbI-9)HIEMUKN U PETUKTHI.

OMOPHOJIOTHYECKUE U CPaBHUTEIBHO-MOP(]OIOrHYeckre METObl M3YyYEHHs SBOJIOLMH.
['eHeTnyeckue MeXaHU3MbI 3BOJIOLMU OHTOTE€HE3Aa U MOSIBICHUS SBOJIOIMOHHBIX HOBILECTB.
['omMonoruyHble U aHaJIOIMYHbIE OpraHbl. PyquMeHTapHble Opraibl U aTaBU3Mbl. MOJIEKyIspHO-
FEeHETUYECKUEe, OWOXMMHUYECKME M  MaTeMaTUYEeCKHME METOJAbl HM3YyUEHHUS  DBOJIOLHUU.
["omonoruynsie reHsl. COBpeMEHHBIE METOABI IOCTPOEHUS (PHIIOT€HETUYECKHUX JIEPEBbEB.

XPpOMOCOMHBIE MYTaIlM1 U SBOJIIOLMSI TEHOMOB.

OOume 3aKOHOMEpPHOCTH  (TpaBWjia)  3BOJOUUHU. [lpunyun  cmenvl  PyHKYUU.
HeoOpaTtumocTs 3Bostoninu. AnantuBHas paguanus. HepaBHOMEpHOCTb TEMITOB 3BOJIOLUH.

JleMoHCTpanuu

[Toptpetsr: K. M. bap, A. O. Kopanesckuii, @. Mroiep, 3. I'ekkensb.

TabGnuupl u cxembl: «PUIOreHETUYECKUH Psifl JTOIAan», «APXEONTEPUKCY, «3Bepo3yObIe
amepb», «Creronedans», «Punnodursr», «CeMeHHble MaOpOTHUKNY, «buoreorpaduueckue
30HBI 3emun», «/lpeiid koHTHHEHTOBY», «PenukTel», «HadanbHble CTaguu >MOPHOHAIBLHOTO
pa3BUTHUSI  TO3BOHOYHBIX  JKMBOTHBIX»,  «['OMONOrMuYHbIE W  aHAJIOTMYHBIE  OpraHbI»,
«PynumeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HA0OpHI YeJOBEKAa W MIUMMaH3e», «lJaBHBIE
HaIpaBJIeHUs IBOOLUNY, «OO0LIe 3aKOHOMEPHOCTH 3BOJIOLIUN Y.

Ob6opynoBaHue: KOJJIEKIMH, TepOapuu, MYJISDKH HMCKONMAeMbIX OCTAaTKOB OpPraHHU3MOB,
MYJISKHM TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYIAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue ¥ pa3BUTHE KU3HU Ha 3emie

Hayunble rumore3sl MPOMCXOXKACHUS XHU3HM Ha 3emiie. AOuOreHe3 M MaHCIEPMHUS.
JloHayuHble TPEICTaBICHHUS] O 3apOXKACHUU >KU3HMU (KpealmoHHM3M). ['mmore3a MOCTOSIHHOTO
camo3apOo>KJIeHUs KU3HU U €€ onposepkeHue onsltamMu @. Penu, JI. Cnannannanm, JI. Ilactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHOBHBIE ATalbl HeOpraHUuYecKkoi »Bostony. [InanerapHas (reosoruyeckas) BOJIOLUS.
XuMHuecKasi 3BOJIONM. AOHOreHHBIH CHUHTE3 OPraHMYECKHX BELIECTB W3 HEOPraHUYECKHUX.
Onbir C. Mumnepa u I'. FOpu. OOpazoBanue mnonumepoB u3 MoHoMepoB. KoauepBarHas
runote3a A. WM. Omapuna, rumoteza mnepBuuHoro OynboHa Jx. XonjelHa, reHeTHYEeCKas
runore3a I'. Mémnepa. Pubosumbr (T. Yek) u rumoreza «mupa PHK» V. T'muGepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.



HUctopuss 3emnu u Meroabl €€ wu3ydeHus. Vckomaemble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronsl. OtTHOocUTeNnbHAasT ©  aOCONIOTHAsT ~ T'€OXPOHOJIOTHSI.
['eoxpoHoOrMYecKas mkana: 30Hbl, 3Pbl, HIEPUOJIBI, STTOXH.

HavanbHble 3Tanel opranndeckor sBoitouuu. [losiBaeHue M 3BOIOLMS MEPBBIX KIIETOK.
Opomtonuss Meradbonu3Ma. Bo3HUKHOBeHHE MepBbIX AKocucTeM. COBpeMEHHbIE MUKpPOOHbIE
OMOIIEHKM KakK aHajor mnepBbix Ha 3emisie coobmectB. Crpomaronutsl. [IpokapuoTsl u
SYKapHUOTHI.

[Ipoucxoxaenue 3ykapuoT (cUMOMOTreHe3). DBOJIIOIMOHHOE MPOUCXOXKACHUE BHPYCOB.
[IpoucxoxaeHne  MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HUMKHOBEHHE  OCHOBHBIX  TPYIII
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Talbl HBOJIONHMU BhICIIUX pacTeHuid. OCHOBHBIE apoMop(hO3bl PaCTCHHUI.
Beixon pacrenuit Ha cymy. llosBieHue CHoOpoBbIX pacTeHHMH M 3aBOEBAHWE HUMHU CYIIU.
Cemennsie pactenus. [IporcxoxaeHne IBETKOBBIX PACTCHUM.

OcHOBHBIE 3Tallbl 3BOJIOIUH XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Benpckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX THIIOB. [lepBble XOpI0BbIE
KUBOTHbIE. JKU3Hb B BOJE. DBOMIONUS MO3BOHOUHBIX. [Ipoucxoxaenne ampuOuil 1 penTHIni.
[Ipoucxoxaenne miekonuTaromux W nTull. [IpuHiun kimodeBoro apomopdosa. OcBoeHue
0eCI03BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xu3nu Ha 3emiie Mo 3paM U MEepUoAaM: apXxeu, MpoTepo30i, Maaeo30il, ME3030H,
KaiiHOo30#. OOmas xapakTepuCTHKa KJIMMara W reojlorndeckux mporeccoB. [losBrenue u
paciBeT XapaKTepPHBIX OPTaHW3MOB. YTJICOOpa30BaHHE: €0 YCJIOBHS W BIUSHUE HA Ta30BBIN
coctaB aTMOc(]ephl.

MaccoBbie BBIMHpPAHUSI — SKOJOTUYECKHE KPU3UCHI mpouuioro. [lpuuunbl U ciaeacTBus
MaccoBbIX BhIMHUpaHHUil. COBpEeMEHHBINH SKOJIOTHUECKUN KpU3HC, ero ocodeHHocTH. [Ipobnema
coxpaHeHUs OnopazHooOpas3us Ha 3emiie.

CoBpemeHHasi cucTeMa opraHndeckoro mupa. [IpuHIUIBI KIaccuPHUKAIUU OPTaHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoHCTpanuu

[Toptpersr: ®@. Pean, JI. Cnannanuanu, JI. [Tacrep, . . Meunukos, A. Y. Onapun, Jx.
Xonpeiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuipl u cxembl: «Cxema omnbita @. Peany, «Cxema onbita JI. [lactepa mo usyueHuro
caM03apoXJIeHUs ku3Hm», «Cxema ombita C. Mumnepa, I'. FOpu», «3Ttanbl HeopraHuyecKkou
sBONIOIMNY, «['eoxpoHONMOorHUeckas mikanay, «HauanpHble 3Tambl OPraHUYECKON HBOJIOIUNY,
«Cxema o00pa3zoBaHUs JYKapuUOT MyTéM cuMOMoreHe3a», «CuctemMa 3KHUBOH MPUPOJIBIY,
«Ctpoenne  Bupyca», «Apomopdossl pacteHuit», «PurmMOPUTEY, «OIHOKIECTOYHBIC
BoZlOpoCIN», «MHOIrOKJIETOUHblE BOJgOpoCHn», «Mxu», «llanoporHuku», «l onoceMeHHbIe
pacteHus», «OpraHbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTUA IKHUBOTHOTO MHpPay,
«Apomopdo3sl  KUBOTHBIX», «lIpocTeitmuey», «Kumeunononoctaeie», «llnockue uepBu»,
«YneHucToHorue, «PBIOBIY, «3eMHOBOIHEICY, «IIpecMmpikaromuecs», «IITumme,
«Mnekonuraromuey, «Pa3Butue KU3HM B apxeWckou apey», «PazBuTme KH3HM B
MPOTEPO30MCKON 3pe», «Pa3BUTHME KU3HU B TNAJCO30MCKOM 3pe», «Pa3BuTHE XU3HU B
ME€3030MCKONl 3pe», «Pa3BuTue KU3HM B KailHO30Mckol »spe», «CoBpeMeHHas cucrema
OpPTaHUYECKOTO MUPAY.

O6opynoBanue: repOapuu pacTeHUH pPa3IUYHBIX OTMENOB, KOJIJIEKIIMA HACEKOMBIX,
BJIQXKHBIE Ipenaparsl >KMBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUIEKIIMM HWIJIOKOXKHX, CKEJEThI
MO3BOHOYHBIX JKMBOTHBIX, Yyuyeja NTUIl U 3BepeH, KOJUIEKIUU OKAMEHEJIOCTEH, MOJIE3HBIX
HCKOITAEMBIX, MYJISIKH OPraHU4YECKUX OCTaTKOB OPTaHU3MOB.

BupryanbHasa snaGopatopHasi padora «MoxenupoBanue onbsiToB Muiepa—tOpu no
M3YYEHHIO a0MOTEHHOT0 CHHTE3a OPraHUYECKUX COeAMHEHUN B IEPBUYHOM aTMocdeper.

Jladboparopnasi padora «/3ydyeHre M ONUCAHUE HCKOMAEMBIX OCTATKOB JIPEBHUX
OpPTaHU3MOB.



IIpakTnyeckass padora «lI3yueHne OCOOECHHOCTEW CTPOEHHUS PACTEHHHA pPa3HBIX
OTZIETIOBY.

IIpakTnyeckas padora «3ydeHne 0COOEHHOCTEW CTPOCHHUS TTO3BOHOYHBIX KHUBOTHBIX).

Tema 5. IIpoucxo:kaeHue 4yeJj0BeKa — AHTPONOreHe3

Pa3zpensl u 3a1a4n aHTPONIOJIOrMU. METO1bI AaHTPOIIOJIOTHH.

CraHOBIIEHHE NPEJCTABICHUNA O MPOUCXOXKICHUU 4YeJIOBeKa. PenurunosHeie BO33peHMUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxoncTBo 4enoBeka € KMBOTHbIMU. (CuHcTeMarhyeckoe IIOJIOKEHUE  YeJIOBEKa.
CBugerenbcTBa CXOACTBA 4YEJIOBEKa C JKMBOTHBIMH: CPaBHUTEIHHO-MOP(OIOrHYECKHE,
aMOpuosoruyeckue, (HU3H0I0ro-0MOoXMMHYECKHe, MoBeAeHYecKkne. OTiuuus 4YelnoBeKa OT
KUBOTHBIX. [IpAMOXOX/I€HNE U KOMIUIEKC CBSI3aHHBIX C HUM NpPU3HAKOB. Pa3BuTHE rOJI0BHOIO
MO3ra ¥ BTOPOM CUTHAJIbHOW CHUCTEMBI.

JBuwxymue  cuibl  (pakTophl)  aHTpoONoOreHe3a:  OWOJIOTMYECKHE,  COLMAJIbHBIE.
CootHorieHre OMOJOTHYECKUX U COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHbIE CTaJuU aHTpororenes3a. PanHue yenoBekooOpa3Hble 00€3bsHBI (ITPOKOHCYJIbI)
U paHHHE TOHTHIBI — O0IIUE MPEIKH YeTOBEKOOOPa3HbIX 00€3bsiH U JI0Jei. ABCTPaIONUTEKU —
JIBYHOTHE MPEIKU JIoAei. YeloBeK yMelbli, MepBble M3TOTOBICHHS Opynuil Tpyna. YenoBek
MPSMOXOJISAIIMN M TEPBBIA BBIXOJ JIFOACH 3a mpeneiabl Adpuku. YenoBek reimenbOepreckuii —
o0l MpeoK HeaHIePTaIbCKOr0 YEIOBEKa U YeJIoBeKa pa3yMHOro. YenoBek HeaHepTaibCKUui
KaK BUJI JIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHbIH COBPEMEHHOTO THIA, JIEHHCOBCKUU
YeJI0BEK, OCBOCHHE KOHTHHEHTOB 3a npeaenamu Adpuku. [laneoreneTnka u nmajaeoreHOMUKA.

DBOJIOIUS COBPEMEHHOTO ueloBeKka. EcTecTBeHHBI OTOOp B MOMYMSLUAX 4YelOBEKa.
MyTanuoHHbIH nporiecc U noauMopdusm. TlonmyasroHHbIe BOIHBI, Apeiid) reHOB, MUTPAIUs U
«3¢ ekt ocHOBaTENS» B MOMYISIIUAX COBPEMEHHOTO YeI0BeKa.

UYenoseueckue pachl. [lonstue o pace. bonbuime pacel: eBporeonaHas (eBpasuiickas),
aBCTpaJIO-HErpouIHas (SKBaTOpUANIbHAS), MOHIOJIOUIHAs (a3MaTCKO-aMepUKaHCKasi). Bpems u
IIyTH pPAacCeJICHWs 4YeloBeKa M0 IulaHere. EauHCTBO 4enmoBeyeckux pac. Hayunas
HECOCTOSITENILHOCTh ~ pacu3Ma.  [IpHCIOCOONEHHOCTh 4YeloBeKa K  Pa3sHbIM  yCIOBHUSAM
OKpyXaroliel cpenbl. BiausHue reorpaguueckoi cpenbl U Jpeiida reHoB Ha MOp(hOJIOTHIO U
(U3UOIIOTHIO YeTlOBEKa.

MexaucuurniauHapHble  MeToAbl B (usnueckor (OMOJOTMYECKOW) aHTPOIIOJIOTHH.
OBOJIOMOHHAsA ~ AHTPOIOJIOTMST WM TMAJEOAHTPOIOJIOTHS  YEIOBEUECKUX  IOIMYJIALHM.
buoconumaneHple  HMCCIENOBaHUS  NPUPOJABI  4enoBeka.  MccinepoBaHue — KODBOJIIOLUU
OMOJIOTNYECKOT0 M COLIMAIIBHOTO B YEJIOBEKE.

JleMoHCTpaL UK

IToprpersr: Y. [lapsun, JI. JIuku, 1. 5. Porunckuii, M. M. I'epacumos.

Tabmumplt u  cxeMbl: «MeTOasl  aHTPOMOJIOTHHY», «['OJOBHOW MO3r deIOBEKay,
«YenoBekooOpa3Hble 00e3bsiHb), «CKeNneT yeloBeKa M CKeJeT MIMMIaH3e», «PyauMeHTs u
aTaBU3MBbD», «JIBMXKyIIME CHJIBlI aAHTPOIIOr€HE3a», «OBOJIOLMOHHOE JIPEBO YEJIOBEKAY,
«ABcTpanionurek», «HenoBek ymenbiii», «HenoBek mpaMoxoasauuiny, «JleHUCOBCKUM 4eToBEK»
«Heanpepraneup», «KpomanpoHIBD, «lIpeakn yenoBeka», «ITallbl 3BOJIIOIUU YEIOBEKAY,
«Pacsl yenoBekan.

O6opynoBaHue: MyJISDKM OKaMEHEJIOCTeH, MPeMETOB MaTepHaIbHON KYJIbTYpbl MPEIKOB
yejoBeKa, penpoaykuuu (¢pororpaduu) KapTuH ¢ MHQOIOTMYECKMMH U OHOIeHCKUMHU
CIOXKETaMH MPOUCXOXKICHHSI YesloBeKa, ¢poTorpaduu HaX0J0K UCKOMAeMbIX OCTaTKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepela 4elloBEKa U 4Yepena LIMMIAaH3€, MOJENIb KHCTH YEJIOBEKa U
KHCTH IIMMITaH3€, MOJIETIU TOPCa MPEAKOB YEJIOBEKa.

JlabopaTopnasi paGora «lI3ydeHune OCOOCHHOCTEH CTpOCHHS CKeJeTa YeJoBeKa,
CBSI3aHHBIX C MPSMOXOKICHUEM).

IIpakTyeckas padora «/3ydyeHne 3K0JOTNYECKUX aJalTallUNA YETOBEKAY.



Tema 6. OJxoyiorusi — Hayka O B3aHMOOTHOLICHHUSIX OPraHu3MoOB H
HAJIOPraHU3MEHHBbIX CHCTEM € OKPY:Kalollei cpeaoi

3apoxaeHue W pa3BuUTHE dKosoruu B Tpymax A. I'ymbompara, K. @. Pymee, H. A.
CeBepuona, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pazgensl u 3amaun skojoruu. CBs3b
HKOJIOTUHU C IPYTUMU HayKaMH.

Metonasl skonoruu. [loneBbie HaOmOEHNA. DKCIEPUMEHTHI B IKOJIOTUU: MPUPOJIHBIE U
naboparopHble. MoenupoBaHue B 3KOJOTMU. MOHUTOPUHT OKPY)KAIOIIEH CPEbl: JOKAJIbHBIM,
PETHOHANILHBIN U TJI00AILHBIN.

3HaueHUE SKOJOTMYECKUX 3HAHUM JUIS 4YelOoBEKa. DKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBs3ei uyenoBeuecTBa ¢ MNpupofoid. DopMHUpOBaAHHE 3SKOJOTUYECKOW KYIBTYpbl U
HKOJIOTMUYECKOM IPaMOTHOCTU HACEJICHUS.

JdemoHcTpauuu

[Moptpetsr: A. I'ym6omasar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmumer u cxembl: «Pasnensl dKoIoruny, «Metoasl dkojaoruny, «Cxema MOHHUTOPHHTA
OKPYKAroIIen Cpebl».

JladopaTopnas padora «/3yueHre METOZ0B KOJIOTMUYECKUX HCCIICTOBAHUI.

Tema 7. Opranusmsl U cpeaa o0MTAHUS

Okonornyeckne (akTopel M 3aKOHOMEpPHOCTH uX JeiictBua.  Kiaccudukamus
9KOJIOTHYECKUX  (akTopoB: abuoTHueckue, OWOTHYECKHE, aHTpomnoreHHele.  OOmue
3aKOHOMEPHOCTH JIeHCTBUS 3KOJIOrmyeckux paxtopos. [Ipasmio muaumyma (K. Hnpenrens, 1O.
JInbux). TonepaHTHOCTb. DBPUOHMOHTHBIE U CTECHOOMOHTHBIE OPTraHU3MBI.

AbuoTtnueckue akropel. CBeT Kak dKonorndeckuid paxrtop. JeldcTBre pa3HBIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. ODKOJOTMYECKHE TPYIIbl PACTEHUM M JKUBOTHBIX I10
OTHOIIIEHHUIO K cBeTy. CUTHaJIbHAs poiib cBeTa. DOTONepHoIu3M.

Temmneparypa kak skonoruyeckuit gaxtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[ToikunoTepMHbIE U TOMOHOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxxHocTh Kak skosoruueckuil ¢akrop. Ilpucnocobienuss pacteHH K MOAAEP KaHUIO
BogHOro Oanmanca. Kmaccudukanust pacteHuid 1Mo OTHOIIEHUIO K Boje. [lpucnocoGneHus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXXHUMA.

Cpenpl oOuTaHMsI OpPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHAs, INTyOWHHAas
NOJNOYBEHHAs, BHYTpHOpraHU3MeHHas. DU3MKO-XMMHUYECKHE OCOOCHHOCTH cpell OOUTaHMs
opranu3moB. [Ipucroco0aeHus: OpraHu3MoB K KU3HU B Pa3HBIX CPEIax.

bruonornueckne putmel. BHemHne u BHyTpeHHHE pUTMbl. CyTOYHBIE U TOJIUYHBIE PUTMBI.
[Tprcnioco0IeHHOCTh OPTaHU3MOB K CE30HHBIM H3MEHEHUSAM YCIOBHUH JKU3HH.

XKuznennsie Gopmbl opranusmoB. [lonsarue o xu3HeHHoW (opme. KuzHeHHBIE (OPMBI
pacTeHUi: NepeBbs, KYCTapHUKH, KyCTapHUYKHU, MHOTOJIETHHE TpaBbl, OJHOJIETHHE TPAaBBlI.
Kuznenusle (GOpPMBI KUBOTHBIX: THUAPOOHMOHTHI, T€OOMOHTHI, a’dpOOMOHTHI. (OCOOEHHOCTH
CTpOEHUS M 00pa3a KU3HU.

buotnueckne  Qaxroppl. Buasl OMOTHUECKMX  B3aMMOJAEHCTBHM:  KOHKYpPEHIIMA,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomnepamus, MyTyajinu3M, KOMMEHCAIU3M
(KBapTHUPAaHTCTBO, HaxJieOHH4ecTBO). Herpoduueckne  B3auMOAEHCTBHS  (TONHUYECKHE,
dbopuueckue, (adpuyeckue). 3HauyeHUE OMOTHYECKUX B3aMMOJEHCTBHMA IS CYIIECTBOBAHUS
OpPraHu3MoOB B cpejie ooutanus. [IpMHIMT KOHKYPEHTHOTO HCKITFOUEHHUS.

JleMoHCTpauMu

TabGmuupl 1 cxembl: «JKosorndeckue (Gpakropb», «CBETOBOU CIEKTPY, «IKOJOTHUECKUE
TPYMIBI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», « T eMIOKpOBHBIE JKUBOTHBIE», «XO0JOAHOKPOBHBIE
KHUBOTHBIE», «DU3HONOTHYECKHE aJanTaluu KHUBOTHBIX», «Cpenbl OOUTaHUS OPraHU3MOBY,
«buonoruyeckue putMb», «KusHeHusie Gopmbl pacTeHuit», « KuzHeHHble GOPMBI )KUBOTHBIXY,
«OKocHUCTeEMa IUPOKOIMCTBEHHOIO Jeca», «IDKOCHUCTEMa XBOMHOro jecay, «llemu nutanusy,
«XumangectBoy, «Ilapazutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanmzmy.



O6opynoBanue: Tepbapuu pacTeHH W JKUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIUSHUIO
pPa3IMYHBIX  JKOJOTHYECKHX (aKkTOpoB, TepOapuu  CBETONIOOUBBIX, TEHEIIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHUI, CBETONIOOMBBIC, TCHEIIOOMBHIC M TEHEBBIHOCIHBBIC KOMHATHBIC
pacteHus, repOapuM ¥ KOJUJICKUUU TEIUIOIIOOMBBIX, 3UMOCTOMKHUX, MOPO30YCTOMYMBBIX
pacTeHuii, dydeiaa NTUI[ W 3Beped, repOapuy pacTeHUU, OTHOCSIIUXCS K TUTpoduTam,
kcepouram, me3oduTaM, KOMHATHBIE PACTEHHS JaHHBIX TPYII, KOJUIEKIIMH >XHBOTHBIX,
o0WTAIONMX B Pa3HBIX cpefax, repOapuy U KOJUICKIIMH PACTEHUH M KHBOTHBIX, 0OJIATArOIINX
YyepTaMu MPUCIIOCOOTICHHOCTH K CE30HHBIM HW3MEHEHUSM YCIOBHH JKU3HH, repbapuu u
KOJUICKIIMA PACTEHUH W >KUBOTHBIX PA3MYHBIX >KU3HEHHBIX (OPM, KOJUICKIIMH >KHBOTHBIX,
YYaCTBYIOUIMX B Pa3IMUHBIX OMOTHYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopHas pa6oTa «BrIsgBieHHE TPUCTIOCOOICHUN OPTaHU3MOB K BITUSIHHIO CBETa.

Jladoparopnasi paGora «BbISBICHHE TMPHUCIOCOOJICHUNH OPraHU3MOB K BIIMSHHIO
TEeMIIEpaTypPhI».

JladbopaTtopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 pPa3HBIX MeECT
oOUTaHUSY.

Tema 8. Jko/10rusi BUAOB M NOMYJIALHI

DKOJIOTHYECKUE XapaKTePUCTUKK Tonyisiuuu. [lomymsiusa kak Omosiorudeckas cucrema.
Ponb HeogHOpogHOCTH cpenbl, Qu3ndeckux OapbepoB U OCOOCHHOCTEH OHOJIOTHMH BUIOB B
(GhopMHUPOBAHUH MPOCTPAHCTBEHHOMN CTPYKTYPHI OnyJisiuii. OCHOBHBIE MTOKA3aTEIH MOMYJISIIUU:
YUCJIIEHHOCTb, IJIOTHOCTh, BO3pAacTHAas M IOJOBas CTPYKTYypa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTh, MUTPALIHSL.

DKoJIoruyeckasl CTpykTypa nonyiauud. OneHka 4YMCIeHHOCTH nomyisuuu. [uHamuka
nonyJsiiuu U €€ peryisius. buotudyeckuil moreHuuan nonyasanui. MoaenupoBaHue TUHAMUKA
nonynsiuud. Kpussle pocta uyucineHHoctu nonyisuu. Kpusbele BbDKHMBaHMSA. Perymsmus
YUCJICHHOCTH TMOMYJALMI: poib (AKTOPOB, 3aBUCAIIMX M HE 3aBUCSIIUX OT IUIOTHOCTH.
OKkonoruyeckue crpateruu BUoB (I- u K-crparerun).

[TonsiTue 00 »sKonoruueckod Humie Buga. MecrooOutanue. MHoromepHass MoOJEIb
skosornyeckor HumM Jx.M. Xarunncona. Pazmepsl skosornyeckoii Hum. [loreHunansHas u
peann30BaHHAs HULIH.

Bun kak cucrema nomymsiui. Apeanbl BUAOB. BHIBI M HUX >KM3HEHHBIE CTpATErHH.
DKOJIOTHYECKUE YKBUBAJICHTHI.

3aKOHOMEPHOCTU TOBEJIECHUS M MUTpalMil >KUBOTHBIX. bHojIornueckue WHBa3UU
Yy>KEPOJIHBIX BUIOB.

JleMoHCTpanun

IToprper: Ix. Y. XaTunHCOH.

Tabmuiel u cxeMbl: «DKOJIOTHUECKHUE XapaKTePUCTUKU MONyasaiuny, «lIpoctpancTBenHas
CTpyKTypa mnomyisiuuu», «Bo3pacTHele mnupamuabl mnomynsauun», «CKOpOCTb 3acelieHus
MOBEPXHOCTU 3€MJIM pa3Iu4YHbIMU OpraHuzMamu», «Mojens skonmoruueckord wumm J[x. W.
XaTuYnHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KHBOTHBIX.

Jladoparopnasi padora «[IpucrnocoOiaeHust CEMsSH paCTEHUN K PACCETICHUIOY.

Tema 9. Jxos10rus coo01IECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3mMoB. buorneHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamMH B
OuoreHo3e.

OxocuctemMa Kak OTKpbITas cuctema (A. JIk. Tencnam). DyHKIHOHAIBHBIC OJIOKH
OpPTaHU3MOB B JKOCHUCTEME: MPOAYIEHTH, KOHCYMEHTHI, peAyleHThl. Tpoduueckne YpOBHHU.
Tpoduyeckue nenu u cetu. AGuornyeckue O60ku 3kocucTeM. [1ouBBI U HIIBI B 3KOCHCTEMAX.
KpyroBopot BeLIECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OCHOBHBIE [TOKA3aTENN YKOCUCTEMBI. buomacca n npoayKius. DKOJIOrH4eCKue MUPaMHUIbl
qriceln, OMOMacChl M SHEPTUU.



Hunamuka sxkocucmem. Kamacmpoguueckue nepecmpotixu. @aykmyayuu. HanpapieHHbIe
3aKOHOMEpPHbIE CMEHBI COOOLIECTB — CyKlleccuu. [lepBUUHBIE W BTOPUYHBIE CYKIIECCUU M HMX
OPUYMHBI.  AHTPOIIOTEHHBIE BO3JCMCTBUS Ha cykueccud. KimmmakcHoe — cooOIecTBo.
buopaznoobpa3ue 1 NoJHOTa KpyroBopoTa BELIECTB — OCHOBA YCTOHYHMBOCTH COOOIIECTB.

[TpuponHbIE 3KOCUCTEMBL. JKOCUCmEMbl 03Ep U peK. DKOCUCmeMbl Mopeu U OKeaHos.
DKkocucmemvl myHop, 1ecos, cmeneul, nyCmbiHb.

AHTpOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Paznmuuus wmexay
AQHTPOIIOT€HHBIMU U IPUPOAHBIMH 3KOCHCTEMaMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMITIOHEHTHI ypOoakocucteM. I'opoackas ¢uiopa u dayHna.
CuHaHTponu3anusi ropoJckoi ¢ayHbel. buosormueckoe W  XO3AHCTBEHHOE 3Ha4yeHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (POPMHUPOBAHMSI ~ OCHOBHBIX  B3aMMOACHUCTBUII  OpraHU3MOB B
sKocucTeMax. Poab kackaonozo s¢ghghexkma u 6ud06-30upuramopos (Kiouesvix 6udos) 6
@yukyuonuposanuu  sxocucmem. llepeHOC SHEPrUM U BEIIECTB MEXAY CMEXHBIMU
DKOCHUCTEMAaMH. Y CTOMYMBOCTh OPraHU3MOB, TMOMYJSLMA M 3KOCUCTEM B  YCIOBHSX
€CTECTBEHHBIX U AaHTPOIIOI'€HHBIX BO3/1EHCTBH.

Mexanuzmol  6030eiicmeusi  3a2pA3HeHUll  pA3HLIX MUNO8 HA  CYOOP2AHUBMEHHOM,
OpP2AHU3ZMEHHOM, NONYJIAYUOHHOM U IKOCUCHEMHOM YPOBHAX, OCHOBbL IKOIOSUUECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmeusi. MeTo0I0Tusl MOHUTOPUHIA €CTECTBEHHBIX U
AQHTPOIIOT€HHBIX IKOCHUCTEM.

JleMoOHCTpaL U

[Toptpert: A. Ix. Tencau.

Tabmumer U cxeMbl: «CTpyKTypa OHOIIEH03ay», «KOCHUCTEMa IMIMPOKOJIMCTBEHHOTO JIecay,
«QxocuctemMa XBOHHOro nueca», «OyHKIMOHAJIbHBIE TPYMIBl OPraHU3MOB B 3IKOCHCTEMEY,
«KpyroBopor BemectB B 9Ikocuctemey, «llemum mmTaHus (macTOWINHAS, IETPUTHAs)»,
«DKoJOrHuecKas MUpaMuaa Yucen», « IKOJIoOTnYeckas mupamuia OnomMaccel», «IKOJIOrHUecKas
nupamuja sHeprumy», «OOpasoBanue Ooiora», «llepBuunas cykneccus», «BoccraHoBieHue
Jeca 1ociie moxapa», «JKocucTemMa o3epay», «ArpoueHos», «KpyroBopor BemecTB U IMOTOK
SHEpruu B arpoueHosey, «I[Ipumepsr ypboskocucTem».

Ob6opynoBanue: repOapuu pacTeHUH, KOJJIEKIUM HACEKOMBIX, 4yydesia NTHUI[ U 3BepeH,
repOapuu KyJIbTYPHBIX H AUKOPACTYIINX PACTCHUN, aKBApUyM KaK MOJIENIb SKOCHCTEMBI.

IIpakTnueckas padora «/3ydyeHue u onvcaHue ypo0oIKOCUCTEMBDY.

Jladoparopnasi pa6ora «/3yuenue pasHOOOpa3usi MEJIIKUX TTOUBEHHBIX YWICHHUCTOHOTHX B
pasHBIX IKOCHCTEMAX .

IKeKkypeust «IKCKypcHsl B TUIUYHBIN OuoreoneHo3 (B n1yOpaBy, Oepe3HsK, €lbHUK, Ha
CYXOZOJIbHBIN WM MOMMEHHBIH JIyT, 03€p0, 60J0TO)».

IKekypeust «IKCKypCHsl B arpodKOCUCTEMY (Ha MOJIe WM B TEIUIMYHOE XO3SIHCTBO)».

Tema 10. Buocdepa — rinodanbHas IKocucTeMA

buocdepa — obmennanerapras o0ojouka 3eMiH, TJE CYIIECTBYET WJIM CYIIECTBOBaIa
*u3Hb. Pa3BuTne npeacrasienuit o buocdepe B Tpyaax 3. 3rocca. Yuenue B. U. Bepnaackoro o
6uocepe. Obmactu 6uocdepsl u e€ cocras. JKupoe BemecTBo Onocdeps! U ero GyHKIUH.

3aKOHOMEPHOCTH cyIecTBoBaHuUs 6uocdepbl. OcobeHHOCTH OHOChephl Kak r100anbHOM
skocucTeMbl. JluHammdeckoe paBHOBecnme B Omocepe. KpyroBopoTel BemecTB |
OMOreoXMMHUECKUE IUKIIBI (YIIepo/ia, a3oTa). PUTMUYHOCTD sBNIEeHMI B 6uocdepe.

3oHanbHOCTE OMochepsl. [TonsTHe 0 6Guome. OCHOBHBIE OMOMBI CYIIW: TYHIpPA, XBOWHBIE
Jeca, CMEUIaHHbIe U MIMPOKOJIMCTBEHHBIE JIeca, CTEIH, CaBaHHbI, MyCThIHH, TPOIIMYECKHUE Jieca,
BBICOKOTOPBS. KiTuMar, pacTUTENbHBINA U )KUBOTHBIM MUP OMOMOB CYIIIH.

Crpyktypa M (YHKLIHS JKHUBBIX CHCTEM, OIEHKAa HX PECypCHOro IOTEHLHAla |
OouochepHbIX (HYHKIIHA.

JleMoOHCTpanuu

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



Tabmumer u cxemsl: «['eochepsr 3emmny», «KpyroBopot azora B mpupojae», «Kpyrosopor
yriaepojaa B npupoae», «Kpyrosopot kucinopona B nmpupoje», «KpyroBopoTt Bojibl B IpUPOIE»,
«OcHoBHBIE Omombl cymmy, «Kimumarudeckue mosica 3emmm», «Tyanpay, «Taiiray,
«Cmemannbii - jec», «lllupokonuctBeHHbld Jec», «Crenby», «CaBaHHa», «IlycTbiHSY,
«Tponmyeckuii necy.

O6opynoBanue: repdbapuy pacTeHUN pa3HbIX OMOMOB, KOJIEKIIMH KUBOTHBIX.

Tema 11. Yesi0oBeKk 1 OKpYKawOIIas cpeaa

DKojoruyeckue Kpu3MChbl M HMX NpuuuHbl. BoszneiictBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3MyIIHOM cpenpl. OxpaHa Bo3dyxa. 3arps3HeHHE BOAHOM cpeabl. OxpaHa
BOJIHBIX pecypcoB. Paszpymienue nouBsl. OXpaHa NOYBEHHBIX pecypcoB. M3MeHeHue KimMara.

AHTpOIIOTEHHOE  BO3JCHCTBHME Ha pPACTUTENbHBIH M KMBOTHBIM Mmup. OxpaHa
PacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIMIIBI OXPaHbI NMPUPOAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupojsubie Tepputopun (OOIIT). boranuyeckue caabpl U 300JI0THYECKUE
MapKu.

OCHOBHBIE TTPUHIUIIBI YCTOMYMBOTO Pa3BUTHS YEJIIOBEUECTBA U MPUPOABL. PanmoHansHOE
IPUPOJONOIL30BAaHUE M COXpaHEHHE OHOJOrM4ecKoro paszHooOpazus 3emmu. OOmue
3aKOHOMEPHOCTHU TII00ATBHBIX IKOJIOTHYECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOI'O KpU3Hca
U €r0 BEpOSTHBIC OCIEACTBHSI.

Pa3Butie METOOB MOHUTOPWMHIA PA3BUTHS OMACHBIX TEXHOTEHHBIX IIPOIECCOB.
Cucmemmubie uccredosanusi nepexooa K pecypcocoepezaiowjeli U KOHKYPEHMOCHOCOOHOL
snepeemuxe. buonozcuueckoe paznoobpaszue u duopecypcvl. Hayuonanvnvle ungopmayuonivie
cucmemol, obecneyugarowue O0OCMyn K UHDOPMAYUU NO COCMOSHUIO OMOEIbHLIX 6UO08 U
akocucmem. OCHO8bL IKOpeabuIumayuu IKOCUCmem U cnoco608 60pbovl ¢ OUONOBPENHCOCHUIMU.
Pexoncmpyxyus mopckux u HazemMHbiX IKOCUCTHEM.

JleMoOHCTpaLuu

Tabmuel u  cxeMbl: «3arpsizHeHue atMmocdepbl», «3arps3HeHre Truapocdeps»,
«3arps3HeHre nouBbl», «llapHukoBblli  3pdekT», «Ocobo oxpaHseMble NPUPOAHbBIE
TeppUTOPUN», «MoIeNn yIpaBIIeMOro MUpPay.

OGopynoBanue: ¢dortorpadun OXpaHsIEeMbIX pacTeHUH W KUBOTHBIX KpacHoit KHUTH
Poccuiickoit @enepanun, KpacHoil KHUTH pernoHa.



TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O IPEIMETA «BHOJIOTUSI» (YIJIYBJEHHBIN YPOBEHD)

10 KJIACC
KosuyecTBo 4acoB, 0TBOIMMBIX HA OCBOEHHE KAXKIOM DJIeKTPOHHBIE
e
Ne i/ Conep:xanue Ll (ungposrie)
Beero KoHTpo/IbHBIE IIpakTHYecKne odpasoBaTesbHBIE
padoTbI padoThbI pecypcbl
1 buonorus kak Hayka 1 bubmorexa LIOK
YK https://lesson.edu.ru/06/10
2 JKuBbIE CHCTEMBI M X U3y4YEHHUE 2 bubmorexa LHOK
v https://lesson.edu.ru/06/10
bubmuorexa [JOK
3 buosorust kneriH 2 05 https://lesson.edu.ru/06/10
bu6mmoreka [IOK
4 XuUMHYECKasi OpraHUu3aIus KJICTKH 10 1 https://lesson.edu.ru/06/10
bubmuorexa [JOK
> CTpoeHHe 1 GymHKImH KeTKH 8 2 https://lesson.edu.ru/06/10
6 OOMeH BelecTB U MpeBpalieHne 9 1 bubnuotexa [JOK
HHEPIUU B KJIETKE https://lesson.edu.ru/06/10
v Hacnencreennas unpopmanus u 9 05 bubnuoreka [IOK
peanu3aius e€ B KIeTKe ' https://lesson.edu.ru/06/10
. bubnuotexa [JOK
8 K H3HEHHEIH UMK KIETKR 6 ! https://lesson.edu.ru/06/10
bu6mmoreka [JOK
9 Crpoenue v pyHKIIUH OPraHU3MOB 17 1.5 https://lesson.edu.ru/06/10
bu6mmorexa [IOK
10 PasmHOXeHMe U pa3BUTHE OPraHU3MOB 8 1.5 https:/lesson.edu.ru/06/10
11 gz(}:;: H?:B;;Ijgjfnon HW3MEHUYHBOCTH 2 0.5 bubmiorexa LIOK
a1 ' https://lesson.edu.ru/06/10
OpPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1 bubmmoreka [IOK



https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10

https://lesson.edu.ru/06/10

13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1 bubmorexa [IOK
https://lesson.edu.ru/06/10
bu6mmoreka [IOK

14 Peniernka sezonexa 3 05 https://lesson.edu.ru/06/10
bubmuoreka [JOK

15 (CesIeKILs OPraHH3MOB 4 ! https://lesson.edu.ru/06/10

16 buorexHonorus u CMHTETHYECKAs 4 bu6mmoreka [IOK

Ouoorus https://lesson.edu.ru/06/10

17 PesepBHOE Bpems 1

OBUIEE KOJIMYECTBO YACOB I10 102 0 13
ITPOI'PAMME
11 KIIACC
KoanyecTBO 4acoB, OTBOJAMMBIX HA 0CBOEHHE KAKIOM DJIeKTPOHHbIE
e Conepixanue TEMBI (undposbie)
n/m Beero KoHTpoabHbIE IpakTuueckue o0pa3zoBaTeJbHbIE
padoThbI padoTsI pecypcbl
1 gsggzﬂf;?{izf 3;[33;’1 TCI;ZBJIeHI/HZ B 4 bubmiorexa LHOK
1 peA https://lesson.edu.ru/06/11
Ouosiorun

" bubnuoteka [JOK
2 Mukpo3BOIIOLHS U €€ PE3YIIBTATHI 14 2 https://lesson.edu.ru/06/11

3 MakposBotonus U €€ pe3ynbTaTbl 6 bubmorexa HOK
P B pesy https://lesson.edu.ru/06/11

4 IIpoucxoxaeHUE U pa3BUTUE XKU3HU HA 15 15 bubmuoreka [IOK
3emie ' https://lesson.edu.ru/06/11

5 [IpoucxoxaeHue yeaoBeka — 10 1 bubnnorexa [JOK
AHTPOIIOTeHe3 https://lesson.edu.ru/06/11

6 DKOJIOTUsl — HayKa 0 3 0.5 bub6nmoreka [IOK



https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11

B3aUMOOTHOLICHUAX OPraHu3MOB U
HAJI0PTaHU3MEHHBIX CUCTEM C
OKpY>Karollel cpeion

https://lesson.edu.ru/06/11

bubmuorexa [JOK

7 Opraau3Mebl U cpesia 0OUTaHHS 9 1.5 https://lesson.edu.ru/06/11
. bu6mmoreka [IOK

8 IKOJIOTH BHJIOB H IOy ; 05 https://lesson.edu.ru/06/11
9 DKOJIOTHUs COOOIIECTB. DKOJIOTHUECKUE 12 05 bubnmoreka [JOK

CHCTEMBI ' https://lesson.edu.ru/06/11
bubmuorexa [JOK

10 buocdepa — riobaibHas SKocucTeMa 6 https://lesson.edu.ru/06/11
bu6mmorexa [IOK

1 Hlenosek 1 okpysaromas cpena 6 https://lesson.edu.ru/06/11

12 PesepBHOE BpeMms 8
OBUIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME



https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11




