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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma cocraBiieHa Ha OCHOBE:

- ®epepanbpHO 00pPa30BATENBLHON MPOTPAMMEBI CPETHETO 00IIero 00pa3oBaHuUs OT
18.05.2023 Ne371

- ®eepabHOTO TOCYIAPCTBEHHOT'O 00pa30BaTeNIbHOTO CTaHJapTa CPETHETO OOIIETO
obpasoBanus (yTB. IpukazoM MuHuUCTEpCcTBa 0Opa3zoBanus u Hayku PD ot 17 mas 2012 r. N
413) ¢ u3meHeHusMu Ha 12 aBrycra 2022 1.

- [Ipuka3z Munnpocseunienust Poccuu ot 09.10.2024 N 704 "O BHeceHUU U3MEHEHUN B
HEKOTOpbIE ITpUKa3sl MuHKCTEpCTBA NIpocBenieHus Poccuiickon Penepanyu, Kacaromuecs
denepanbHbIX 00pa30BaTENbHBIX IPOTrPAMM HAYaJIbLHOTO 00I11ero 00pa3oBaHus, OCHOBHOTO
o0miero o0pa3oBaHus U cpeaHero odmiero oopazoBanus” (3aperucTpupoBano B MuHiocrte
Poccun 11.02.2025 N 81220)

- OCHOBHOI 00111€00pa30BaTEIHLHON MPOrpaMMbI CpeTHETO 001Iero oopazoBanusi MAOY
Yepauesckoit COIL

- YyeOnoro mnana MAQOY YepsumieBckoit COLL, yTBep:kIeHHOTO MPUKA30M AUPEKTOPa
Kunskopoit H.A. ot 29.08.2025 romga Ne 298-O/1 u cornmacoBarnoro 29.08.2025 rona Ha
3acenanuu Ynpasistouiero coeera MAOY Yepsumesckoit COL nmpotokosn Nel2

- [Iporpammsl Bocniutanug MAQOY Yepsumesckoir COL

[Iporpamma o yue6Homy npenmery "buonorus” (anee - 6Mo0THs) HA YPOBHE CPEIHETO
obmrero obpazoBanus pazpadorana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit ®enepauun», ®I'OC COO, Konuenuuu mnpenogaBaHus
yueOHoro npeamMera «bHOIOTHS» U OCHOBHBIX MOJIOXKEHUN (herepaibHON paboueil mporpaMmbl
BOCIIUTAHMS.

VY4eOnbiii npeamer «buonorus» yriyonénHoro ypoBHs uzydenus (11 kiaccel) sBisercs
OJTHUM M3 KOMIIOHEHTOB MpeAMeTHOU obnactu «EcTecTBeHHO-Hay4yHble MpeaMeThl». CoriacHo
nojoxeHuasM PI'OC COO npoduibHble ydeOHBIE NPEAMETHI, U3ydaeMble Ha YIIIyOJIEHHOM
YpOBHE, SABISIOTCSA crocoOoMm auddepeHnnanu oO0ydeHHss Ha YpPOBHE CpEAHEro OOIIero
00pa3oBaHUs U MPU3BAHBI O0ECTICYUTH NMPEEMCTBEHHOCTh MEXKY OCHOBHBIM OOIIMM, CPEIHUM
o0IIMM, CpeAHUM MpPO(pECCHOHATBFHBIM U BBICHIMM 0Opa3oBaHHeM. B To ke BpeMs Kaxablil u3
TUX Y4eOHBIX MpPEIMETOB JOJDKEH OBITh OpPHUEHTUPOBAH Ha NPUOPUTETHOE peIleHHE
00pa30BaTeNbHBIX, BOCIIMTATENFHBIX W PAa3BUBAIOIINX 33Jad, CBSI3aHHBIX C MpoQopHEeHTaIHeH
o0ydaromuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JacTH Hay4dyHOro 3HaHUS,
CBSI3aHHOTO C OMOJIOTHEH, METUIIMHOMN, SKOJIOTUEH, ICUXOJIOTHEN, CIIOPTOM MITH BOCHHBIM JIEJIOM.

[Tporpamma no y4eGHOMY mpeamety "buonorus” gaér npencraBieHue O LEIH U 3a/1a4ax
u3ydeHus yaeoHoro npeamera «buonorus» Ha yriyOJaEHHOM ypOBHE, ONpeesieT 00s13aTeIbHOe
(MVHBapuaHTHOE) TPEAMETHOE COJAEp)KaHHWEe, €ro CTPYKTypHUpOBaHHME MO pas3jesiaM U Temaw,
pacripesielieHue 110 KJ1accaM, peKOMEHAYET MOCIe10BaTeIbHOCTh H3y4eHHs y4eOHOro MaTepuana
C Y4€TOM MEXINPEAMETHBIX M BHYTPUIPEIAMETHBIX CBs3€H, JIOTMKM Y4eOHOro Ipolecca,
BO3PACTHBIX OCOOCHHOCTEH oOydarommxcs. B mporpamMmMe mo OHMOJIOTHH peaqu30BaH MPUHIIUI
MPEEMCTBEHHOCTH C HW3Yy4YeHHWEM OWOJIOTMHM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHWI,
Onarozapst 4emy MpoCMaTPUBACTCS HANIPABICHHOCTH HA MOCIEAYIOIIEE Pa3BUTHE OMOIOTMYECKUX
3HaHUH, OpPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
9KOJIOTHYECKOT0 MBIIIJICHHS], MPEACTaBIEHUNH O 3A0pOBOM 00pasze >KU3HM, Ha BOCIHTAHUE
OEpEKHOTO OTHOIICHHS K OKPYXKAIOIICH MPHUPOIHON cpene. B mporpaMMe mo GHOJIOTHH TakkKe
MOKa3aHbl BO3MOXKHOCTU yueOHoOro mpeamera «buonorus» B peanusauuu tpedoBanuit ®I'OC



COO K m1aHUpYEMbIM JIMYHOCTHBIM, METANPEIMETHBIM U PEIMETHBIM Pe3yiIbTaTaM 00yueHHs U
B ()OPMHUPOBAHUHN OCHOBHBIX BHIOB Y4€OHO-TIO3HABATEIHHOW NEATEIFHOCTH O0yYaromUXCs O
OCBOCHMIO COJIEpXKAHUA OMOJIOTMYECKOro 00pa3oBaHMsS Ha YpPOBHE CpPEAHEr0 OOIIero
o0OpazoBaHwUs.

VYuebHblil npenmer «buosorus» Ha ypoBHE CpelHero ooIero oopa3oBaHMs 3aBepllaeT
Ouonornyeckoe oOpa3oBaHuE B IIKOJIE M OPUEHTUPOBAH HA PacIIMPEHUE U YriyOleHue 3HaHUH
00y4aromuxcst 0 KUBOU MPUPOJIE, OCHOBAX MOJICKYJISIPHOM U KJIETOUHOM OMOJIOTHH, SMOPHOIOTUN
U OMOJIOTUU DPA3BUTUSA, TCHETHKH, CEJEKIHH, OMOTEXHOJOTHH, SBOJIIOLMOHHOIO YYEHUS U
9KOJIOTUH.

N3zyuenne yuebnoro npeamera «buonorus» Ha yriayOoJleHHOM YpOBHE OpHEHTHPOBAHO Ha
MOJTOTOBKY O0YYarOIUXCs K OCIEAYIOEMY OTYYSHHI0 OMOJIOTHYECKOT0 00pa30BaHus B By3ax
U OpraHu3alusaX cpenHero mnpodeccuoHaabHOro ooOpasoBaHusi. OCHOBY €ro Coaep)kKaHUs
COCTaBJIIET CUCTEMa OHOJOIMYECKUX 3HAHMUM, MOJYYEHHBIX MpPHU HM3YYEHHU OOYdYaroIIMMUCS
COOTBETCTBYIOIIIMX CHCTEMATHYECKHX pAa3ZesioB OHMOJOTMM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, B 11 kimaccax 3Tu 3HaHMS MOJIy4aroT pa3BUTHE. Tak, paclIMpEeHbl U YriayOJIeHbI
Ouosornyeckue 3HaHHUSA O PACTEHUSX, KUBOTHBIX, I'puOax, OakTepusx, OpraHu3Me 4YeJOBEKa,
O0IIMX 3aKOHOMEPHOCTSX MKHU3HH, JONOJHHUTEIbHO BKJIIOUEHBbl OMOJIOTMYECKHUE CBEIEHUS
IPUKIAHOTO U IOMCKOBOIO XapaKTepa, KOTOpPhIE MOKHO HCIOJIB30BaTh KAK OPUEHTHUPHI IS
nocienyomero Beibopa mnpodeccun. BozmMokHa Takke MHTETpanus OMOJOTHMYECKUX 3HAHUU C
COOTBETCTBYIOLMMH 3HAHUSMH, TIOJTYYEHHBIMU O0yYaIOIIUMUCS IPU U3Y4YEeHUH QU3UKH, XUMHH,
reorpauu U MaTeMaTHKH.

Crpykrypa mnporpammsl o ydeOHOMy mpenMery "buonorus" orpaxaer cucTeMHO-
YPOBHEBBIM M SBOJIOIMOHHBIM MOAXOABI K M3yueHUto Ouosoruu. CorjacHO UM, H3y4daroTcs
CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE AJIS )KUBBIX CUCTEM PAa3HOI'0 YPOBHS OpraHHM3allly,
HBOJIOIMM OPraHMYECKOro Mupa Ha 3emile, COXpaHEHHMs] OHOJOTHYECKOro pa3zHooOpasus
wiaHetsl. Tak, B 10 Kiacce M3ydaroTCs OCHOBBI MOJIEKYJISPHOM M KIJIETOYHOM Ounosioruw,
AMOpHUOJIOTUN U OMOJIOTUH PAa3BUTHS, TEHETUKU U CENEKIUH, OMOTEXHOJIOTUU U CUHTETHUECKOMN
OMOJIOTHH, aKTyaJU3UpPYIOTCS 3HaHUS OOydaroluxcs MO OOTaHUKE, 300JI0THM, AHATOMMH,
¢uzuonorun yenoseka. B 11 kiacce M3ydaroTcsi SBOJIOLMOHHOE YYEHUE, OCHOBBI SKOJIOTUU U
ydeHue o ouocdepe.

VYyeOubiii npeamer «buonorus» npusBaH 00ECHEUNUTh OCBOCHHE OOYyYarOIIUMUCS
OMOJIOTHYECKUX TEOpUA M 3aKOHOB, HJEH, NPUHIMIIOB W MPaBUJI, JISKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAyYHOH KapTHHBI MHpa, 3HaHUH O CTPOEHUHM, MHOr00Opasuu U
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSALUU, OHOLEH03a, AKOCHCTEMBI, O BbLAAIOIIUXCS
HAyYHBIX JOCTH)KEHMSIX, COBPEMEHHBIX HCCIIEJOBAHUSX B OHOJOTWH, MPUKIATHBIX AaCIEKTax
Ouonornyeckux 3HaHWi. [[ng pa3BUTHS W MOJJEp)KaHUS WHTEepeca 00ydaromuxcs K OMOIOTUU
HapsIy CO 3HAYUTEIbHBIM 00BEMOM TEOPETUYECKOIO MaTepuana B COJIep>KaHUH MPOTrPaMMBI 110
OMOJIOTHH TIPETYCMOTPEHO 3HAKOMCTBO C WMCTOPHEH CTAHOBJICHHS W PA3BUTHS TOW WA WHOU
oOnacTu OMONOTMM, BKJIAJIOM OTEUECTBEHHBIX M 3apyOeHBIX YUEHBIX B PEIIEHUE BaXKHEHIINX
OMOJIOTHYECKHUX U HKOJIOTHUECKUX MTPOOIEM.

Llens u3yuenus: yueOHoro npeamera «buonorus» Ha yriiyOJIEHHOM YpOBHE — OBJIAJICHUE
00y4aroIUMUCS 3HAHUAMHU O CTPYKTYpHO-(DYHKIIMOHQJIBHOW OpraHU3alMM KHUBBIX CHUCTEM
pa3sHOro paHra 1 MpuoOpEeTeHNne YMEHUH HCII0JIb30BaTh 3TH 3HaHUS B (YOPMUPOBAHUM UHTEpeECa K
onpeaenéHHol 00macTu MpodeccCHOHALHON NeATENbHOCTH, CBS3aHHOW C OMONOTHEH, MU K
BBIOOpY yueOHOT0 3aBeICHHS I TPOJAOIDKEHHUS OMOJIOTHYECKOT0 00pa30BaHuUsI.



JlocTikenue nenu u3ydeHus: yuyeOHoro mpeamera «buosorus» Ha yriryOn€HHOM YpOBHE
oOecrnieunBaeTcs PEIICHUEM CIEAYIOINX 3a1au:

OCBOCHHME OOYyYalOIIMMHUCS  CHCTEMBl OWOJIOTMYECKMX 3HAHMH: 00  OCHOBHBIX
OMOJIOTMYECKUX TEOpUSX, KOHLEMNIMAX, MIIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSAX M IpaBHIIaX,
COCTAaBJIAIOLIMX COBPEMEHHYK) €CTECTBEHHO-Hay4YHYK) KapTHUHY MHpa; O CTPOEHHH,
MHOT000pa3uu 1 0COOEHHOCTSIX OMOJOTHYECKUX CHUCTEM (KJIETKA, OPraHW3M, MOIMYJISALUS, BUJ,
Oouoreoneno3, Ouocdepa); 0 BBIJAIOIIUXCA OTKPHITHAX M COBPEMEHHBIX HCCIEIOBAHUAX B
OHOJIOTHH;

O3HaKOMJIEHHE  oOydJaromuxcs €  METOAAMU  IO3HAHUSA  KMBOH  NIPUPOABL:
UCCIIEIOBATEILCKUMH METOIaMHU OMOJIOTHYECKUX HAyK (MOJEKYJISPHOW U KJIETOYHON OMOJIOTrHH,
IMOPHOJIOTHN ¥ OMOJIOTUN Pa3BUTHS, TCHETUKU U CEJIEKIUHU, OMOTEXHOJOTHH U CUHTETUYECKON
OuoNorny, MaJeOHTOJOIMH, SKOJOIMM); METOJAMH  CaMOCTOSITEIbHOTO  NPOBEICHUSA
OMOJIOTHYECKUX MCCIEeIOBaHUNH B J1abopatopuu M B IpUpone (HaOioJeHHe, H3MEepeHHe,
AKCIIEPUMEHT, MOACITUPOBAHHUE);

OBJIJICHUE OOYYAIOIIUMUCS YMEHHSIMH: CaMOCTOSITEJIbHO HAaXOJIWTh, AHAIM3HPOBATH U
UCIIOJIb30BaTh OMOIOTMYECKYI0 HH(OPMALINIO; MOJIb30BAaTHCSI OMOJIOTNYECKO TEPMUHOIOTHEH U
CHUMBOJIMKOMN; YCTaHABJIMBATh CBSI3b MEXK/ly Pa3BUTHEM OMOJIOIUU U COLIMATIbHO-I)KOHOMHYECKUMHU
¥ HKOJIOTHIECKUMH IPOoOIeMaMH 4eJI0BEYECTBA; OLICHUBATH MTOCIIEICTBUS CBOCH eI TETLHOCTH 110
OTHOIICHUIO K OKpPYKaIoLlel NPUPOIHONW cpele, COOCTBEHHOMY 3I0POBBIO M 3/I0POBBIO
OKpY’KaIOIIMX JItOJIeil; O0OOCHOBBIBaTH M COOJIIOJaTh Mepbl NMPO(PUIAKTHUKY HH(EKIHOHHBIX
3a0o0JeBaHMi, MpaBUJIa TOBEACHUS B NpUPOAE M obecredyeHus: 0e30MacHOCTH COOCTBEHHOU
KHU3HEIEATEIIFHOCTH B YPE3BBIYAMHBIX CHUTYAIMSIX MPHUPOJHOTO M TEXHOTCHHOTO XapakKTepa;
XapaKTeprU30BaTh COBPEMEHHBIE HAYYHBIE OTKPHITHS B 0071aCTH OMOJIOTHH;

pasBUTHE Yy 00YYaIOLINXCS MHTEUIEKTYalbHBIX U TBOPUECKUX CIIOCOOHOCTEH B Ipolecce
3HAKOMCTBA C BBIIAIOLUIMMMCSA OTKPBITUSAMU M COBPEMEHHBIMH HCCIEIOBaHMSIMU B OHOJIOTHH,
pelraeMbIMi €10 IpobjieMaMu, METOJI0JIOTMEed OMOJOrMYecKOro MCCIEeI0BaHusl, MPOBENECHUs
OKCTIEPUMEHTAIBHBIX ~HWCCIICJIOBAHUMA, pemeHuss OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUS
OMOJIOTNYECKUX 0OBEKTOB U MPOLIECCOB;

BOCIIUTaHHE Y OOy4aromMXCsl IIEHHOCTHOTO OTHOIIEHUS K >KUBOM MPHUpPOJE B LIEJIOM U K
OTIENbHBIM €€ O0beKTaM H SBJICHUSM; (OpPMHUPOBAaHME HKOJOTHYECKOW, TE€HETHYECKON
TPaMOTHOCTH, OOIIEH KyIbTYyphl MOBENEHUS B TPUPOJEC; WHTETPAIMH €CTECTBEHHO-HAYyYHBIX
3HAHUM;

npruobOpereHne 00yJaromUMHUCs KOMIIETEHTHOCTH B PAallMOHAIBHOM IPUPOI0NOIb30BAHUN
(cobmoileHne TpaBWJ MOBEACHUS B MPUPOJE, OXpaHbl BHAOB, JKOCHCTEM, OHochepsl),
COXpPaHEHUHU COOCTBEHHOI'O 3[0POBBbS U 3[0POBBSl OKPYXKAIOUIMX JIoAeH (COOMIOIeHUS Mep
npodrIakTUKU 3a007€BaHMi, oOecrieueHre 6€30MacHOCTH KU3HEAEATEIbHOCTH B UpEe3BhIYAHBIX
CUTYalUAX IPUPOJHOTO U TEXHOTEHHOI'O XapaKkTepa) Ha OCHOBE UCIOIb30BAHUS OMOIOTHYECKHX
3HAHWM 1 YMEHUHU B IIOBCETHEBHOW KU3HH;

CO3JlaHME YCJIOBMHM JJIi OCO3HAHHOTO BbIOOpa OOYyYaIOUUMUCS WHIUBUAYaTbHON
00pa30BaTeNbHOW  TPAaeKTOPUH, CHOCOOCTBYIOLIEH MOCIEAyIOIEMY HpOoPecCHOHATBLHOMY
CaMOOIIPEICICHUIO, B COOTBETCTBUM C HWHAWBUAYAJIBHBIMU HHTEpECAMHU U MOTPEOHOCTAMU
pEruoHa.

OO0miee YKMCIIO 4YacoB, OTBEICHHBIX HA HM3ydyeHHUE OHMOJOTMHM Ha YriayOJEeHHOM YpPOBHE
cpenHero oomero oopasosanusi, coctaBisieT 204 yaca: B 11 xkmacce — 102 gaca (3 gaca B HeZIelnto).



OT60p OpraHM3alMOHHBIX (OPM, METOJIOB M CPEJICTB OOYUCHHSI OMOJIOTHUN OCYIIECTBIISACTCS
¢ yuéroMm crienuUKa €ro CoAep KaHUsS M HAMPaBJICHHOCTH Ha MPOJOHKCHHE OMOJIOTHYECKOTO
00pa30BaHus B OPraHU3ALHUAX CPETHETO MPO(HECCHOHAIBHOTO U BBICIIETO 00pa30BaHMS.

OO0s3aTeNbHBIM YCIOBHEM IMPH O0yYeHHHM OMOJIOTMU Ha YriayOJIEHHOM YpOBHE SBIISETCS
poBeJcHNE J1a0OpaTOPHBIX W MpakTUdyeckux pador. Takxke ywactue oOyyaroumxcs B
BBITIOJTHCHUH IIPOEKTHBIX U Y4eOHO-HUCCIIeIOBATEILCKUX PA0OT, TEMATHKA KOTOPBIX OMPEICIISICTCS
YUUTEIEM Ha OCHOBE MMEIOIIUXCS MaTePUATBHO-TEXHUYECKUX PECYPCOB i MECTHBIX MPHUPOIHBIX
YCIIOBHUH.



COJAEP)KAHUE OBYYEHHUA 11 KJIACC

Tema 1. 3apo:kaeHne ¥ pasBUTHE IBOJIOLMOHHBIX NPeACTaBJIeHUH B 0M010rN

OposmononHas teopust Y. Jlapeuna. 1Ipennocbuiku BO3HUKHOBEHUS JapBUHU3MA. JKU3HBb
Y Hay4Has JedatenbHocTh Y. JlapBuHa.

JBuxkymue cunbl 3Boarouuu  BuAoB 1o Y. JlapBuHy (BbICOKass HHTEHCUBHOCTH
PasMHOKEHHUSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppOa 3a CyIlIeCTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD).

Odopmnenune cuaTeTndeckoit Teopuu sBomtonuu (CTD). HelrpanbHas TeopHs 2BOJIIOIUH.
CoBpeMeHHas HBOJIONMOHHAS OMONOTHSA. 3HAUCHHE IBOJIOIMOHHON TEOPUH B (OPMHUPOBAHUU
€CTECTBEHHO-HAyYHOU KapTHUHBI MUDA.

JdeMoHcTpannn

[Toptpersr: Apucrorens, K. Jlunnei, XK. b. Jlamapk, D. XK. Cenr-Unep, XK. Krosbe, Y.
Hapsuwn, C. C. Yerepuxos, 1. U. llImansraysen, Ix. Xonzaeitn, J. K. benses.

Tabmuubr n cxemsl: «Cucrema xuBod npupoasl (mo K. JluaHero)», «JlecTHuIa >KUBBIX
cyuiects (1o Jlamapky)», «Mexanu3m GopMHUPOBaHUS IPUCIIOCOOIEHUN Y PACTEHUH U )KUBOTHBIX
(mo Jlamapky)», «KapTa-cxema mapuipyra nyremectBust Y. Jlapsunay, «Haxoaku Y. Japsunay,
«Dopmbl 60pBOEI 32 cymecTBOBaHMEY, «[lopoas! ronyoeity, «MHOroodpasue KyIbTYpPHBIX GopM
Kanyctb», «[lopojpl AOMamIHUX >KMBOTHBIX», «CxeMa oOpa3oBaHHMs HOBBIX BUIOB (o Y.
HapBuny)», «Cxema COOTHOIIEHUS JBMXKYILMX CHJI 3BOMIOLUNY», «OCHOBHBIE IOJOXKEHUS
CUHTETHUYECKON TEOPUH IBOJIIOLIVN.

Tema 2. Mukpo3Bosonus U eé pe3yabTaThl

[Tomynsiuust Kak 3JeMeHTapHas eAuHUNa 3BomolU. CoOBpeMEHHbIE METOJIbl OLEHKU
TeHETUYECKOr0 pa3Hoo0pasus U CTPYKTYpPhI MONYISIIUiA. MI3MeHeHne reHooH /1a MONmyIsIug Kak
DJIEMEHTapHOE HBOJIIOLIMOHHOE SBJIEHUE. 3aKOH TreHeTHueckoro pasHosecusa Jx. Xapau, B.
Baitn6epra.

OnemeHTapHble (QakTOpbl (IBWXKYIIME CHJIbI) HBOJIOUMHU. MyTallMOHHBIA Ipoliecc.
Komb6unarusHast u3MeHUMBOCTh. Jpeli reHoB — ciiydaliHble HEHANpaBIEHHbIE N3MEHEHUS YacTOT
aeneil B nonymsinuax. D¢ ekt ocHoBatens. Ipgexm 6ymuinounoeo eopaviwika. CHudxcenue
2eHemuUYecKo2o pazHooopasus. npuduHsl u cieocmeus. Ilpossnenue sghgpexma opetigha 2ernog 6
bonvwux u manvlx nonynayusx. Murpauun. M3omsmus  nonmynsuuii:  reorpaduueckas
(mpocTpaHCcTBeHHAas ), Orooruyeckas (penpoIyKTUBHA).

EcrectBennblii oTO0Op — Hampapistomuid ¢daktop 3Bomonuud. DopMbl eCcTeCTBEHHOTO
oTOopa: NBUXKYIIMH, CTaOWIM3MPYIOUIMHA, pa3pbiBatoluil (qu3pyntuBHbIf). IlonoBoit oTdop.
Bo3HUKHOBEHNE U 3BOJIOIMUS COLMATBHOTO MOBEICHUS KUBOTHBIX.

[TprcnocoO0aeHHOCT OpraHU3MOB KakK pe3ysbTaT MHUKPO3BOJIOLUMU. Bo3HHKHOBEHUE
npucnocoOiaeHuit y opranu3mMoB. ApoMop¢ho3sl ¥ uanoanantauuu. [Ipumeps! mpucrnocodaeHuii y
OpraHu3MoB: MOp(QOJOrHUeCKUe, (PHU3UOJIOTHYECKHE, OHOXMMHYECKHE, IOBEIEHYECKHUE.
OTHOCHUTEIBHOCTH PUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xputepunm u cTpykrypa. BumooOpa3oBaHue kak pe3ylbTaT MHKPOIBOJIIOLMH.
M3onmsamust — xiroueBoil (akrop BumooOpazoBanus. Ilytu u cmocoObl BHI000pa3oBaHUs:
ajsionaTpuueckoe  (reorpauyeckoe), CHMIATPUYECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE)
(monumutonan3anus, rudpuau3anys). JurenbHOCTh HBOIIOLHMOHHBIX TPOLIECCOB.

Mexanu3mbl HOPMUPOBAHKS OMOJIOTHYECKOTO pPa3HOOOpasus.



Ponp sBomonuoHHoN Ouosiornn B pa3paboTKe HAy4YHBIX METOJOB COXPaHEHUs
6unopazHooOpaszus. MUKPOIBOMIONUS W KOIBOJIOLUS IMApPa3sUTOB M HMX XO035eB. MexXaHH3MbI
(GhOpMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JdemoHcTpauMu

[Toptpetsi: C. C. UerBepukon, 3. Maiip.

Tabmuubl u cxembl: «MyTalMOHHAS U3MEHUYUBOCTBY, «llomysSIOHHas CTPYKTypa BUAa»,
«Cxema mposiBiIeHUs 3akoHa Xapau—BainOepra», «JIBWXKymie CHIBI  3BOJIIOLHNY,
«OKosornyecKas M30JALMS MOMYJSIIUM ceBaHCKOM Qopenn», «l'eorpaduueckas H30IAIUSL
JUCTBEHHUIIBI CUOMPCKOM M JTUCTBEHHUIIBI AaypcKoit», «[lomysimoHHbIe BOJHBI YHCIEHHOCTH
XUIIHUKOB M XKepTB», «Cxema JIeHCTBHA ecTecTBEHHOro ot0opay, «Popmbl OOpbOBI 32
CYILLICCTBOBAHUEY, «BpycrpuanbHbIi MEJIaHU3MY, «OKusspie HCKOIIaeMBbIEe»,
«ITokpoBUTENBCTBEHHAsI OKpacka XKUBOTHBIX», «lIpenymnpexnaromas oOKpacka 3KUBOTHBIX»,
«®Dusnonoruueckre agantanuny, «[IpucrnocodbIeHHOCTh OPraHU3MOB U €€ OTHOCHUTEILHOCTDHY,
«Kpurepun Bunma», «Bugsl-gBoiiHuKH», «CTpykTypa BHIa B mpupoae», «CrocoOsl
BunooOpasoBanus», «l'eorpaduueckoe BUmooOpazoBaHwe TPEX  BUAOB  JIAHABIIICH,
«OKoyornyecKoe BUI000pa3oBaHuEe BHUAOB cuUHHUL, «llomummounsr pacteHuit», «KamycTHo-
peneyHbIid THOPHUIY.

OGopynoBanue: repbapuu pacTeHUM, KOJUICKIIMA HACEKOMBIX, Uydelsia MTUIl U 3BEeper C
OpUMEpaMu Pa3InYHBIX MPHUCIIOCOOJICHHH, Yydesa NMTHIl M 3Bepe pa3HbIX BHJOB, repOapuu
pacTeHuid OJIM3KUX BUJIOB, 00pa30BaBIINXCS PA3IMYHBIMU CIIOCOOAMHU.

JlaGopaTopHas paGoTa «BrIsgBIeHIEe H3MEHUYNBOCTH y 0COOEH OJJHOTO BHIa».

Jladoparopnasi paGora «lIpucnocobsieHuss OpraHu3MOB U HMX OTHOCUTEIbHAs
1EJIECO00PA3HOCTHY.

JlaGopaTopHnas pa6ora «CpaBHeHHE BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThl

MeTtobl u3yueHus: MakposBositony. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
[TepexonHbie GopMBbI U PUIIOTEHETUYECKUE PSAIbI OPTaHU3MOB.

buoreorpapuueckue Metoasl u3zyueHus osBomouud. CpaBHeHue ¢uiopsl U (ayHbI
MaTEepHKOB U OCTpOBOB. buoreorpapuueckue obnactu 3emiau. BUabl-3HIEMUKN U PETUKTHI.

OMOPHOJIOTHYECKHE U CPaBHUTEIbHO-MOP(POIOTUYECKUE METO/bI W3YUYEHHS SBOJIOIMH.
['eHeTnyeckue MeXaHU3MbI SBOJIOLMU OHTOTE€HE3a U MOSBJICHMS SBOJIOIMOHHBIX HOBILIECTB.
["'oMosiornyHble ¥ aHAJIOTMUYHbIE OpraHbl. PyauMeHTapHble OpraHbl U aTaBU3Mbl. MOJIEKYISIPHO-
reHeTHYecKrue, OHOXMMHUYECKHMe M  MaTeMaTH4YeCKHe METOJbl  HM3YyYEHHs]  HBOJIOILUH.
["omonornynsie reHbl. CoBpeMeHHbIE METO/IbI TOCTPOSHUS (PHIIOT€HETUYECKUX JePEBbEB.

XPpOMOCOMHBIE MYTaIlM{ U SBOJIIOLHSI TEHOMOB.

O0mue 3akoHOMepHOCTH (TpaBWia) dBOMOUUU. [lpunyun  cmeHvl  QYHKYuULL.
HeoGpatumocTs 3Booninu. AnantruBHas paauaius. HepaBHOMEpHOCTh TEMIIOB YBOJIOIUH.

JleMoOHCTpaLun

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

Tabnuubl U cxembl: «DPUIOreHETUYECKUH Psi/l JIOIAAN», «APXEONTEPUKC, «3Bepo3yObIe
auepsl», «Cterouedans», «Punnodurer», «CeMeHHble MAaNoOpOTHUKNY, «buoreorpapuyeckue
30HBI 3emnm», «/lpeiid koHTHHEHTOB», «PenukTh», «HaudanpHble CTaguK SMOPHOHAIBHOTO
Pa3BUTHS TO3BOHOYHBIX JKUBOTHBIX», «[ 'OMOJIOTMUHBIE Y AaHAJIOTUYHBIE OpraHbDy, «PyIuMeHTbI»,
«ATaBU3MBIY, «XPOMOCOMHBIE HAOOpbI 4YeJIOBEKa M IIMMIIAH3e», «lJIaBHbIE HampaBJICHUS
3BOJIOIIIY, «OO0II1e 3aKOHOMEPHOCTH HBOJIOIIHI.



O6opynoBaHue: KOJUIEKIUMHU, repOapuu, MYJSHKH HCKONAEMbIX OCTaTKOB OPIraHHU3MOB,
MYJISKHM TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. [Ipoucxo:kaeHue U pa3BUTHE )KU3HU HA 3emule

Hayunble rumote3pl MpPOMCXOXKIEHUS XU3HU Ha 3emsie. AOuOreHe3 M MNaHCHEPMHUS.
JloHayuHblEe TPEICTABICHUSI O 3apOXKACHUU JKU3HMU (KpealuMoHM3M). ['mmore3a MOCTOSIHHOIO
camo3apo>KJIeHUs KU3HU U €€ ornposep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. Iactepa.
[TpoucxoxaeHune KU3HU U aCTPOOUOIIOTHUS.

OcHoBHBIE ATanbl HeOpraHuueckoi »Bosonnu. [InanerapHas (reosiornueckas) BOJIIOLHSL.
XuUMHUUYECKasi IBOJIONMS. AOHOTeHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
Omnpit C. Muinepa u I'. FOpu. OOpa3zoBanue noimmepoB u3 MoHoMepoB. KoaliepaTHas runoresa
A. W. Omnapuna, runote3a nepBuyHoro OynpboHa JIx. XonnmeliHa, reHetuuyeckas rumotesa [
Mémnepa. Pubosumsr (T. Uek) u runoresza «vupa PHK» V. I'mnbepra. ®opmupoBanue memOpaH
Y BO3HUKHOBEHUE MPOTOKJIETKH.

Uctopuss 3emnu u Mmeroabl €€ wu3ydeHus. lckormaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronsl. OTHOcUTEeNnbHAass ©  a0CONIOTHAasE T'€OXPOHOJOTHS.
['eoxpoHoONOrMYecKas MKaaa: 30Hbl, 3Pbl, HIEPHUOBL, SITOXH.

HavanbHble sTanbl oprannyeckoil sapomtonuu. [losiBieHre U 3BONIOLUS MEPBBIX KIIETOK.
Opomtonuss Merabonu3zMa. Bo3HukHOBeHHE mepBbIX 3KocucTeM. CoBpeMEHHbIE MUKpPOOHbIE
OMOMIEHKM Kak aHajor mnepBbiX Ha 3emiie coobmectB. Crtpomaronutsl. [IpokapuoTsl u
DYKapUOTBHI.

[TpoucxoxaeHue sykapuoT (cUMOMOreHe3). DBOJIIOIIMOHHOE IMPOUCXOKACHUE BHPYCOB.
[TpoucxoxaeHne MHOTOKJIETOUYHBIX  OpPraHW3MOB. BO3HUKHOBEHHWE OCHOBHBIX TPy
MHOTOKJIETOYHBIX OpPTraHU3MOB.

OcHOBHBIE 3Tamnbl 3BOJIIOLMU BBICIIUX pacTeHUi. OCHOBHbIE apoMOp(O3bl PACTCHHM.
Boixon pactennii Ha cyury. [losiBiieHre ciopoBbIX pacTeHU 1 3aBoeBaHie UMU cyllid. CeMEeHHbIE
pactenus. [IponcxoxaeHne NBETKOBBIX PACTEHHIA.

OcCHOBHBIE 3Tamlbl 3BOJIONMU KUBOTHOTO Mupa. OCHOBHbIE apoMOpP(O3bl >KUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pbIB — MOSIBIEHHE COBPEMEHHBIX TUIOB. IlepBbie XopaoBbIE
’KUBOTHBIE. JKU3Hb B BO/IE. DBOJIIOIMS MTO3BOHOYHBIX. [Ipoucxoxkienne aMmpuouii 1 penTuini.
[Tpoucxoxaenne miekonuTaromux W OTUI. [lpuHIMN KioueBoro apomopdoza. OcBoeHHE
0€CII03BOHOYHBIMU U I03BOHOYHBIMU KHBOTHBIMH CYIIIH.

Pa3BuTHe x1u3HM Ha 3emiie 110 3paM U NepHoaM: apxel, IpoTepo30i, Majaeo30i, ME30301,
KaiiH03011. O0111as XapaKkTeprUCTUKa KJIMMaTa ¥ reoJorn4eckux npoieccon. [losiBieHue u paciseT
XapaKTepHBIX OPraHU3MOB. YTiieoOpa3oBaHHE: €ro YyCJOBHMsSI M BIMSHHE Ha Ta30BBI COCTaB
aTMochepsl.

MaccoBble BBIMUPaHMsI — DKOJIOTMUECKHE KpU3HCHl Ipouutoro. IlpuunHbel u ciencraus
MaccoBbIX BbIMHUpaHHUil. COBpeMEHHBIH 3KOJIOTHUECKUN Kpu3HC, ero ocodeHHocTu. IIpobiema
coxpaHeHHs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucTeMa OopraHuueckoro mupa. [IpuHIMIBI KiIaccu(UKAUU OpPraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoHCTpauMu

[Toptpets: @. Penu, JI. Cnamnanuanu, JI. [Tactep, . . Meunukos, A. U. Onapun, [Ix.
Xonpeitn, I'. Mémnep, C. Munep, I'. FOpu.

Tabmumet u cxembl: «Cxema ombita @. Penuy, «Cxema onbita JI. [lacTepa mo u3ydeHuUro
caMoO3apokJIeHus ku3Hm», «Cxema ombita C. Musnepa, I'. FOpu», «Otanel HeOpraHUYECKOM



3BoItoIUn», «['eoxpoHonornyueckas mkanay, «HadaibHble 3Tanbl OPraHUYECKOW 3BOJIIOLUNY,
«Cxema 00pa3oBaHUs DYKAPUOT MMyTEM CUMOHOTreHe3ay, «Crucrema )KUBOM mpupoibly, «CTpoeHue
BUpyca», «Apomopdo3sl pacteHuit»y, «PUHHOMUTHY, «OTHOKIETOYHBIE BOJOPOCIHY,
«MHOroknaeTouHble BoAopociny, «Mxu», «llanopoTtHukn», «l'on0ceMeHHbIE pacTEHU,
«Opranbl IBETKOBBIX pacTeHui», «Cxema pa3BUTHUS >KUBOTHOIO MHUPA», «ApoMopdo3bl
JKUBOTHBIX», «lIpocreitmmey, «Kumeunonosnoctusie», «llnockue yepBu», «HUneHUCTOHOTHEY,
«Pp10b1», «3eMHOBOAHBIEY, «lIpecmbikatomuecs», «lItuuby, «Mnekonurawomue», «Pa3Butue
J)KU3HU B apXxeuckoul spe», «Pa3BuTue XKU3HU B IPOTEPO30MCKON 3pe», «Pa3BUTHE KU3HHU B
Maje030MCKOM 3pey, «Pa3BUTHE )KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE )KU3HU B KAaTHO30MCKOMN
ape», «CoBpeEMEHHAs CUCTEMA OPTaHUYECKOTO MUPa.

OOGopynoBanue: TepOapul pacTEHUW pPa3TUYHBIX OTIEIOB, KOJJICKIIMM HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KMBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUJIEKIIMM HWIJIOKOXKHX, CKEJEThl
MO3BOHOYHBIX JKMBOTHBIX, Yyuyeda NTUL U 3BEped, KOJUIEKUMU OKAMEHEJIOCTEH, MOJIE3HBIX
HCKOIIAEMBbIX, MYJISI)KU OPIraHUYECKUX OCTATKOB OPraHU3MOB.

BupryanbHasa snaGopatopHasi padora «MonenupoBanue onbiToB Muniepa—tOpu no
M3YYEHUIO a0MOTEHHOTO CHHTE3a OPraHMYECKUX COSAMHEHUN B IEPBUYHOM aTMocdeper.

Jlaboparopnasi padora «/I3ydeHHe M ONUCAHUE HCKOINAEMBIX OCTAaTKOB JIPEBHUX
OpraHU3MOB.

IIpakTnyeckas padora «3yuenre 0coOEHHOCTEH CTPOCHUS PACTCHUH Pa3HBIX OTIEIIOBY.

IIpakTuyeckas padora «3yueHue 0cOOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxkaenue 4e10BeKa — aHTPONOreHe3

Pa3nensl u 3agaun aHTpOnosaoruu. Meroibl aHTPOIIOIOTHH.

CraHoBJIEHHE TPEACTABICHUI O MPOMCXOKICHUM YeJIOBeKa. Pelnruno3Hble BO33pEHUS.
CoBpeMeHHbIE HAYUYHbIE TEOPUH.

CxoncTBo uenoBeka € KUMBOTHbIMU. (CHcTeMaTHyeckoe TOJIOKEHUE YeJIOBEKa.
CBuzerenbcTBa CXOJACTBA YE€NOBEKa C JKMBOTHBIMHM: CPaBHHUTEIbHO-MOP(]OIOrHuecKue,
AMOpHOTOTHYECKHEe, (U3HOJIOTO-OMOXUMUYECKHE, ToBeAeHuUeckrue. OTIUYHs 4YeloBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBS3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3ra ¥ BTOPOM CUTHAJIbHOW CHUCTEMBI.

JIBuoKky1ue cuiibl ((pakTophl) aHTPOIIOT€HE3a: OHOIornyecKre, conranbHble. COOTHOLIECHHE
OMOJIOTHYECKUX U COIMATBHBIX ()aKTOPOB B aHTPOIIOTCHESE.

OcHOBHBIE CTaJMM aHTpOIIOreHe3a. PaHHMe yernoBekooOpazHble 00e3bsHBI (IIPOKOHCYIbI) U
paHHHE TOHTHABI — OOIIHe MPEIKU YeIOBEKOOOpa3HbIX 00€3bsiH U ToJIei. ABCTPAIONMUTEKH —
JIBYHOTHE MpENKu JroAeil. YeloBek yMelbld, MepBble U3TOTOBICHHS Opyauil Tpynaa. YenoBek
NPSIMOXOJIALINIM 1 TEepBbIN BBIXOJ JtoJel 3a mpeaensl Adpuku. Yenoek reienboeprekuii —
001l MpeoK HeaHIePTAIbCKOTO YeIOBEKa U YelIOBeKa pa3yMHOTO. YelloBek HeaH1epTaabCKuit
KaK BUJI JIOJEH XOJOJHOTO KiIMMara. YemoBeK pa3yMHbIH COBPEMEHHOTO THUIA, JAEHHCOBCKUU
YeJI0BeK, OCBOEHNE KOHTUHEHTOB 3a npeaenaMu Adpuku. [laneoreneTrka u najaeoreHoMuKa.

OBOJIOIUS COBPEMEHHOIO ueioBeka. EcTecTBeHHBIN OTOOp B MOMYJSALUSAX 4YeslOBEKa.
MyranuonHsIi Tporece u nonmumopdusm. I[lonynsimoHHbIe BOTHBIL, Apeiid TeHOB, MUTpAIUs U
«3¢ ekt ocHOBATENS» B MOMYJSIIIUAX COBPEMEHHOTO YeIOBEKa.

Yenoseueckne pacel. [lonstne o pace. bonbmme pacel: eBpomeouHas (€Bpaswiickas),
aBCTpaJIO-HErpOUIHAs (PKBAaTOpHAJIbHASI), MOHTOJIOMIHAs (a3WaTCKO-aMepuKaHCKas). Bpems u
NyTH paccelieHHs 4YeloBeKa 1o IuiaHere. EnuHcTBO 4enmoBeueckux pac. Hayunas
HECOCTOSTENILHOCTh pacu3Ma. [Iprucrnoco0IeHHOCTh YenoBeKa K pa3HbIM yCIOBUSAM OKpYXKaroei



cpenbl. Bnusitnue reorpaduueckoi cpenbl u Apeiidga reHoB Ha MOPQOJIOTHIO M (DU3NOIOTHIO
YeJI0BEKa.

MexXIUCIUIIMHAPHBIE METOAbl B (U3HUYECKON (OMOJOTHYECKOW) aHTPOIIOIOTHH.
OBOJIIOIMOHHAS ~ AHTPOIOJIOTMSI M TaJlCOAHTPOIOJIOTHSI  YEJIOBEYECKUX  MOMYJIALHUM.
buocouuanpHple  HCCIeAOBaHUA ~ OPUPOJBI  dYenoBeKa.  VccnepoBaHue — KOIBOJIOLUU
OMOJIOrMYECKOI0 U COLUAIBHOIO B YEJIOBEKE.

JleMoOHCTpaL U

[Toptpetsr: Y. dapBun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmupr u  cxembl: «MeToapl  aHTPOMOJIOTUUY», «[ OJIOBHOM MO3r  4eJIOBEKay,
«YenoBekooOpa3Hble 00e3bsiHB), «CKeNeT 4elloBeKa M CKeJeT WIMMIaH3e», «PyauMeHTsl u
aTaBU3MbI», «JIBIKyIIME CHJIBI aQHTPONOreHe3a», «IJBOJIOLUOHHOE JPEBO YEJIOBEKaY,
«ABcTpanonuTex», «4emoBek ymenbii», «HenoBek NpIMOXOISIINi», «J{eHMCOBCKUI YeI0BEK»
«Heannepranbipy, «KpomanboHIb, «lIpeaku demoBekay», «ITambl 3BOJIONUU UYEIOBEKAY,
«Pace1 uenoBekay.

O6opynoBaHue: MyJISDKM OKaMEHEJIOCTEH, IPEIMETOB MaTepUalbHON KYJIbTYpbl IIPEIKOB
4yenoBeKa, penpoaykuuu (pororpadum) kKapTHH ¢ MUDOTOTHUSCKUMU M OUOIEHCKUMU CIOKETaMu
MIPOUCXOXKICHUS YeloBeKa, (Gororpaduu HaXOJOK HCKOMAEMBIX OCTAaTKOB YeNOBEKa, CKENeT
YyeJioBeKa, MOJIENb Yeperna 4eJlOoBeKa M yepena IIUMIAaH3€, MOJIENb KUCTH YeJIOBEKa M KHCTU
HIMMIIaH3€, MOJIEIIU TOPCa MIPEIKOB YEJIOBEKA.

JlabopaTopnasi paGora «lI3ydyeHue ocoOeHHOCTEH CTpPOEHHUS CKeJeTa ueloBeKa,
CBSI3aHHBIX C MIPSIMOXOKICHUEM).

IIpakTuyeckas padora «/3yueHue 3K0JOTHYECKUX aJalTallUNA YETOBEKay.

Tema 6. Jxo010THs1 — HAYKA 0 B3aMMOOTHOLICHUSIX OPraHU3MOB M HAJOPTraHU3MEeHHbIX
CHCTEM C OKpY KaloLen cpenou

3apoxaeHue U pa3BuUTHE dKosnoruu B Tpynax A. ['ymbGompara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosjoruu. CBsi3b
HKOJIOTHUH C APYTUMHU HayKaMH.

Metonasl skonoruu. [ToneBbie HaOMOAEHUSA. DKCIIEPUMEHTHI B DKOJIOTUU: MPHUPOJIHBIE U
naboparopHbie. MogenupoBaHue B 3KOJIOTUU. MOHUTOPUHT OKPYKAIOLIEH CPeJlbl: JIOKaIbHBIMH,
pPErHOHANIBHBIN U TJIO0AILHBIN.

3HaueHUE SKOJOTMYECKHX 3HAHUHM IS 4YeloBeKa. DKOJOTHYeCKOE€ MHUPOBO33PEHHE Kak
OCHOBa CBs3€M uenoBeuecTBa C MNpupoAoid. DOpMHUPOBAHHE 3KOJOTUYECKOW KYIbTYpbl M
HKOJIOTMUECKOM IPaMOTHOCTU HACEJIEHUS.

JleMoOHCTpaLun

[Toptpetsr: A. I'ymbonsar, K. ®@. Pynse, H. A. Ceseprios, 3. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuiel u cxembl: «Pasnensl dKoJoruny, «MeToasl dKoIoruny, «CxemMa MOHUTOPHHTA
OKPYKAIOIIEeH CpebD».

Jladoparopnasi padora «/3yueHrne METOZ0B SKOJIOTHYECKUX HUCCICTOBAHUIY.

Tema 7. Opranusmsl U cpeaa OOMTAHUSA

Okonorudeckue (GakTopbl W 3aKOHOMEPHOCTH UX  JeicTBus. Knaccudukarus
JKOJIOTUYECKHX  (pakTOpoB:  aOWOTHYECKHe, OwWoThueckwe, aHTpomoreHHeie. OOmue
3aKOHOMEPHOCTH ACHCTBUs dKoJorndeckux ¢aktopos. [IpaBuno muaumyma (K. llnpenrens, 1O.
JInbux). TonepaHTHOCTH. DBPHOMOHTHBIE M CTCHOOMOHTHBIE OPTaHU3MBI.



Aobuotudeckue dakTopbl. CBET Kak SKOJOTHUECKHUH (akTop. JlelicTBHE pa3HBIX YJaCTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKHE TPYIIbl PACTEHUM M JKUBOTHBIX I10
OTHOILIIECHHUIO K cBeTy. CUrHabHas pojib cBeTa. @oTonepuoiu3m.

Temnepatypa kak sKonorudeckuii ¢akrop. [leiictBue TemmepaTypbl Ha OpPraHHU3MBIL.
[TolikniioTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHbBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxnocTs kak skonorumdeckuit ¢dakrop. [IpucnocobieHus pacTeHHld K TMOAIEPKAHUIO
BojHOro Oamanca. Kiaccudukanms pacTteHuid 1O OTHOIIEHHIO K Boje. IlpucnocoOnenus
JKMBOTHBIX K H3MEHEHHIO BOJIHOTO PEXHUMa.

Cpenbl oOuTaHHMs OpPraHM3MOB: BOJIHAs, HA3€MHO-BO3IYIIHAs, IMOYBEHHAs, TTyOWHHAas
NOJNOYBCHHAs, BHYTPHOpraHU3MeHHas. DHU3MKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3moB. [Ipucnoco0aeHus: OpraHu3MoB K KU3HU B Pa3HBIX CPEIaX.

buonornueckue putmbl. BHeniHue u BHyTpeHHHE pUTMBbL. CyTOUHBIE U TOJUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHUH JKU3HH.

XKuznennsie Gopmbel opranu3moB. [lonsarue o xu3HeHHOW (opme. KuzHeHHBIE (OPMBI
pacTeHMii: JAepeBbs, KyCTapHUKH, KYCTapHUYKH, MHOIOJETHHE TPaBbl, OJHOJETHHE TPaBBI.
Kuznennole (GOpMBI KUBOTHBIX: THUIAPOOMOHTHI, T€OOMOHTHI, a’pOoOHOHTHL. (coOeHHOCTH
CTpOEHUS M 00pa3a KU3HHU.

buotndeckne  Qaktopel. Bumbl OHOTHYECKMX  B3aUMOJCHCTBUH:  KOHKYPCHIIUS,
XHUIIHIYECTBO, CUMOM03 1 ero (opmel. [lapazutusm, xoomeparws, MyTyajaTu3M, KOMMEHCATU3M
(KkBapTUpaHTCTBO, HaxyeOHMuYecTBO). Herpoduueckue  B3amMoOAEHUCTBHS  (TONMUYECKHUE,
dopuyeckue, dadbpuyeckue). 3HadyeHHE OMOTHUYECKUX B3aUMOJECHCTBUUN Ui CYIIECTBOBAHUS
OpraHu3MOB B cpesie oouTanus. [[puHINI KOHKYPEHTHOTO UCKIIIOUEHUS.

JleMoOHCTpaL U

Tabmuiel 1 cxeMbl: «JKonoruueckue QpaxTopel», «CBETOBOM CHEKTPY», « IKOIOTHUECKUE
TPYIIIBI dKUBOTHBIX MO OTHOIIEHUIO K CBETY», « T €IIOKPOBHBIE KUBOTHBIE», «XOJIOAHOKPOBHbIE
KUBOTHBIE», «DU3NOJIOTUYECKUE aJanTalli >KUBOTHBIX», «Cpeabl OOMTaHMS OpPraHU3MOBY,
«buonoruyeckue putMb», «KnusHeHHsle (GopMbl pacTeHuin», « Ku3HeHHbIe POPMBI JKUBOTHBIX»,
«IKOocHCcTeMa IIHMPOKOIUCTBEHHOTO Jieca», «DKOCHUCTEMa XBOWHOro Jeca», «llenu nmurtanusy,
«XumaudectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzmy».

OOGopynoBanue: repbapuu pacTEeHHH U >KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIHSHUIO
Pa3IUYHBIX  DKOJIOTHYECKUX  (PaKTOpoB, TepOapuu  CBETOMIOOWMBBIX, TEHETIOOWBBIX W
TEHEBBIHOCIMBBIX PACTEHUH, CBETONIOOMBBIC, TCHEMIOOMBHIE U TEHEBHIHOCIHBBIE KOMHATHBIC
pacTeHus, repOapuu 1 KOJUIEKIIUU TETIOTI0ONBBIX, 3MMOCTORKHUX, MOPO30YCTOMYUBBIX PACTCHHIA,
yyyesna MTULl U 3Bepel, repOapuu pacTeHHi, OTHOCSIIMXCS K TUrpoduTaMm, Kcepodutam,
Me30(uTam, KOMHaTHBIC PACTCHHS IAHHBIX TPYIIT, KOJUIEKIINH )KUBOTHBIX, OOUTAIOIINX B Pa3HBIX
cpemax, TepOapuu M KOJJIEKIMHM pacTeHHWH W JKUBOTHBIX, OOJajalomux dYepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHSM YCIOBUH JKU3HU, repOapuul W KOJUIEKIUU
PacTEHUH M KUBOTHBIX PA3IUYHBIX KU3HEHHBIX ()OPM, KOJUICKIIUU )KHBOTHBIX, YIaCTBYIOIINX B
pa3IMYHbIX OMOTUYECKUX B3aMMOICHCTBUSIX.

JlabopaTopnasi pa6ora «BrIsBIeHHE IPUCTIOCOOIECHUI OPTaHU3MOB K BIUSHUIO CBETa.

JlabopaTopnasi pa6ora «BbIsBICHHE NPUCTIOCOONCHUN OPraHU3MOB K BIIHSIHHIO
TEMIIEpaTypbI».

Jlaboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
0oOUTaHUSD.

Tema 8. Iko/10rus1 BUAOB M NOMYJIALHI



DKOJIOTHYECKHE XapaKTepUCTUKHU momynsauuu. [lomynsnus kak Ouonorudeckas cUCTeMa.
Posp HeomHOpOAHOCTH Ccpefbl, (PU3MYECKHX OaphepoB M OCOOCHHOCTEH OHMOIOTMM BUIOB B
(bopMHpPOBaHUHU MPOCTPAHCTBEHHON CTPYKTYpHI HOMYJsiii. OCHOBHBIEC TIOKA3aTEIH MOMYJISALUH:
YUCJIEHHOCTh, IUIOTHOCTh, BO3PACTHAs M IOJOBasl CTPYKTYypa, POXKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUS.

Okojoruyeckas CTpykTypa nomyisauud. OLeHKa YHUCIEHHOCTH NOmyssiuu. JuHamuka
MOMYJISIUUUA U €€ peryssiuusa. buoTndeckuii moTeHuran nonyysiquu. MoaennpoBaHue TMHAMUKA
nonyisiuuu. Kpusbsle poctra uyucnenHoctu nonyisuuu. Kpusele BbDKHMBaHMSA. Perymsmus
YUCIIEHHOCTU TMOMYJSLMHA: pOJb (HaKTOPOB, 3aBUCSAIIMX M HE 3aBUCAIIUX OT IJIOTHOCTH.
DKoJoru4eckue crpareruu Buaos (I- u K-crparerun).

[Tonstne 00 »HKoyOrMUYecKoi Hume BUAa. Mecroobutanue. MHOroMepHas MO
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skonorndeckoil mumu. [loteHuumanbHas u
peann30BaHHas HUILIU.

Bun kak cucrema momyssiuid. Apeayibl BUAOB. Buabl M MX KU3HEHHBIE CTPATETHUH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU T[OBEJIEHUS M MUTpalMil >KUBOTHBIX. buojgornueckue MHBa3UU
Yy>KE€POJIHbIX BUJOB.

JleMoOHCTpaLuu

IToprper: Ix. M. XarunHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHUECKUE XapaKTePUCTUKU Monmyasun», «lIpoctpancTBenHas
CTPYKTypa mnonyiasauun», «Bo3pacTHble mnupamMuabsl HOOMyIsiuu», «CKOPOCTh 3aceieHus
MOBEPXHOCTU 3eMJIM Pa3IuYHBIMH OpraHuzMamu», «Mojens skonmornueckord Humm k. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuy paCTeHUA, KOJIEKIIUU KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucmnocoOneHnst ceMsH pacTeHUN K PacCeNeHUIO».

Tema 9. Jxos0rus cood1ecTB. IKOJOrH4YeCKre CHCTEMBbI.

CooOuiectBa opranu3mMoB. buorneHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamMH B
OuoreHose.

Okocuctema kak oOTkpeiTas cucrema (A. k. Tencnm). DyHKUMOHANIBHBIE OJIOKU
OpraHU3MOB B 3KOCUCTEME: HPOAYLEHTHI, KOHCYMEHTbI, peayLeHThl. Tpoduueckue ypoBHHU.
Tpoduyeckue nenu u ceru. AGuornyeckue O610ku 3kocucTeM. [10UBBI U HIIBI B 9KOCHCTEMAX.
KpyroBopot BELIECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcCHOBHBIE TTOKA3aTENHN IKOCUCTEMBI. buomacca n npoayKius. DKOJIOTHYeCKUEe MUPAMU/IbI
yucesl, OMomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIC
3aKOHOMEPHBIE CMEHBI COOOIECTB — CyKIeccuu. IlepBuuHble U BTOPUYHBIE CYKIECCUHM U HUX
OPUYMHBL.  AHTpOIIOTEHHBbIE BO3JEMCTBUS Ha cykueccud. KimmmakcHoe —cooOIIecTBo.
buopasHoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

IIpupoaHbIE 3KOCUCTEMBL. JKocucmembvl 03€p U peK. IKocucmemvl MOpel U OKeaHOos.
Dkocucmemvl myHop, 1ecos, cmenetil, NyCmbiHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArpouneHo3. Pasnmuuus wmexay
AQHTPOIIOIE€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMH.

VYpb6oskocuctempl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['oponckas diopa u dayHa.
CunaHTponu3anusi ropoAckoil  ¢GayHel. buomormueckoe W  XO3MHCTBEHHOE 3HAYCHHE
arpodKOCHUCTEM U YPOOIKOCUCTEM.



3aKOHOMEPHOCTH (POPMUPOBAHHUS OCHOBHBIX B3aUMOJICCTBUI OPraHU3MOB B IKOCHUCTEMAX.
Ponv kackaonoeo sghghexma u 6u006-30ughuxamopos (knrouesvix 6ud08) 8 PYHKYUOHUPOBAHUU
akocucmem. IlepeHOC PHEPrUM U BEILECTB MEXAY CMEXKHBIMH 3KOCHCTEMaMH. YCTOWYMBOCTH
OpraHU3MOB, TMOMYJSIUI M OSKOCUCTEM B YCIOBUSIX €CTECTBEHHBIX M aHTPOMOTEHHBIX
BO3JICHCTBUI.

Mexanusmbl  8030elicmeusi  3aepA3HEHUll  PA3HbIX MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmsusi. MeToqoIorus MOHUTOPUHTAa €CTECTBEHHBIX U
AHTPOIOTEHHBIX 3KOCUCTEM.

JleMoOHCTpaL U

IToptper: A. JIx. Tencnu.

Tabmuie! u cxeMbl: «CTpyKTypa OHOLIEH03a», «DKOCHCTEMa IMIMPOKOIMCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOTO Jecay, «DyHKIMOHANBHBIE TPYNIbl OPraHU3MOB B SKOCUCTEMEY,
«KpyroBopor BemectB B 9KocucreMe», «llenmn mmraHuWs (macTOMINHAA, JETPUTHAS)Y,
«IKOJOTUYECKAs MUPAMUJIA YUCEID», «IKOJIOTHYECKas MUpaMua OMoMacch», « IKOJIOTuIecKas
nupamua suepruny», «ObpazoBanue 6onotay, «llepBuunas cykieccus», «BoccranoBienue ieca
noce moxapay, « JKOCUCTeEMa 03epay, «ArpoueHo3y», «KpyroBopor BeIecTB U MOTOK SHEPTUU B
arporieHose», «lIpumepsl ypboakocuctemy».

OOGopynoBanue: repOapul pacTeHUM, KOJUICKIIMM HACEKOMBIX, 4Yyuyesia NTHI[ U 3Bepew,
repOapuu KyIbTYPHBIX U JUKOPACTYLIUX PACTCHHI, aKBApUyM KaK MOJIEb SKOCUCTEMBI.

IIpakTnueckas padora «/3ydeHue u onvcaHue ypooIKOCUCTEMBD».

Jladoparopnasi pa6ora «/3yuenue pa3HOOOpa3usi MEJIIKUX TTOUBEHHBIX YWICHHUCTOHOTHX B
Pa3HBIX SKOCHUCTEMAX.

IKCKypeust «IKCKypcHsl B TMIIMYHBIN OHOreoreHo3 (B AyOpaBy, Oepe3HsK, elbHHK, Ha
CYXOZOJIbHBIN WM MOWMEHHBIH JIYT, 03€p0, 60JI0TO)».

IKeKkypeust «IKCKypCHsl B arpodKOCUCTEMY (Ha MOJI€ WM B TEIUIMYHOE XO3SIHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTeMa

buocdepa — obmerianerapHas o6osjodka 3eMiH, TJe CYIIECTBYET WM CYIIEeCTBOBaja
*u3Hb. Pa3BuTue npeacrasienuit o ouocdepe B pyaax 3. 3tocca. Yuenue B. . BepHanckoro o
6uocpepe. Obmactu 6uochepsl u e€ cocras. JKupoe BemecTBo Onocdepsl 1 ero GyHKIUU.

3aKOHOMEPHOCTH cylecTBOBaHUsI Onocdepsl. OcodeHHOCTH Onochepsl Kak ro0anbHON
skocucTeMbl. JluHamuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTel BemectB U
OMOreoXMMHUECKUE IUKIIBI (YTIepo/ia, a3oTa). PUTMUYHOCTD sBNICHMI B 6uochepe.

3oHanbHOCTH OuOCchepsl. [lonarue o Guome. OCHOBHBIE OMOMBI CYIIU: TYH/pa, XBOIHbBIE
jeca, CMElIIaHHbIE U IMIMPOKOJIMCTBEHHBIE Jieca, CTENHU, CaBaHHBI, TyCThHIHU, TPOMMYECKUE JIeca,
BBICOKOTOpBs. Kitumar, pacTUTENbHBIN U KUBOTHBIN MUP OMOMOB CYIIIH.

CrpykTypa u QyHKIUS KHUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIIMANa 1 OMOCHEpHBIX
GyHKIHIA.

JleMoOHCTpaL UK

[Toptpetsr: B. 1. Bepnaackuii, 3. 3rocc.

Tabmuuel u cxemsl: «I'eoctepsr 3emnn», «KpyroBopor azora B npupoae», «Kpyropopor
yriaepoja B mpupoae», «Kpyrosopot kucinopona B nmpupone», «KpyroBopoTt Bojibl B IPUPOIE»,
«OcHoBHBIE OMOMBI Cymny, «Knumatudeckue nosica 3emn», «Tyaapay, «Tairay, «CMenranHbIf
necy, «lIupokonuctBeHHbIH Jecy, «Crenby, «CaBanHay, «IlycTbinsy, « Tponudeckuit gecy.

O6opynoBanue: repOapuu paCTeHU Pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kalouias cpeaa



DKOJIOTHYECKHUE KPU3UCHI W HX NpUYHHBL Bo3meiictBue demoBeka Ha Owocdepy.
3arpsi3HEeHUE BO3yIIHOM cpenbl. OXpaHa Bo3ayxa. 3arpsi3HeHHe BOJHOM cpeibl. OXpaHa BOJIHBIX
pecypcoB. Pazpymienue mouBel. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHHEe KiIMMaTa.

AHTpPOIIOT€HHOE BO3/ICCTBHE HA PACTUTENBHBIN U )KUBOTHBIN MUpP. OXpaHa pacTUTEIHHOTO
U KUBOTHOTO Mupa. OCHOBHBbIE MNPUHIMIBI oOXpaHbl npuponbl. Kpacuble kuHuru. Ocobo
oxpansiemble pupoHble Tepputopun (OOIIT). Borannueckue cajpl U 300J0THYECKUE MTAPKU.

OCHOBHBIC TIPHUHIIUITBI YCTOMYMBOTO PAa3BUTHUS YEIIOBEUECTBA W MPHUPOJIBI. ParmonaapHOE
MPUPOIONOIL30BaHUE M COXpaHEHHe OHOJOrM4eckoro paszHooOpazus 3emuu. OOmue
3aKOHOMEPHOCTH TJI00aJIbHBIX AKOJIOTHYECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KpHU3HUCa
U €T0 BEPOSTHBIC TTOCIIEACTBHSI.

Pa3BuTHE METONOB MOHHTOPHHTA PAa3BUTHS OMACHBIX TEXHOTEHHBIX IPOIECCOB.
Cucmemmubie uccredosanusi nepexooa K pecypcocbepezaioujeli U KOHKYPEHMOCHOCOOHOL
anepeemuxke. buonozuueckoe paznoobpasue u duopecypcvl. Hayuonanvhvle ungopmayuoHmvie
cucmemyl, obecneuusarouue 00CmMyn K UHGOPpMAayuu no COCMOAHUIO OMOEIbHLIX 6U008 U
akocucmem. OCHOBbL IKOpeabUIUMayuu IKOCUCmeM U cnoco608 60pbObl ¢ OUONOBPENHCOCHUIMU.
Pexoncmpykyus mopckux u HazemMHwbIX 9KOCUCTNEM.

JdeMoHcTpannn

Tabmuubr w  cxembl: «3arps3HeHue aTMocdepbl», «3arps3HEeHHe THIPOChephD»,
«3arps3HeHHE TOYBBDY, «[TapHUKOBBIA 3P PerT?, «Oc000 OXpaHIEMBIE TPUPOTHBIC TEPPUTOPHI,
«Mopenu ynpaBisieMOro Mupa.

O6opynoanue: poTorpaduu oxpaHseMbIX pacTeHU U )KUBOTHBIX KpacHoii kuuru Poccuiickoit
®enepaunn, KpacHOW KHUTH pErvoHa.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHHUSA TPOI'PAMMBI 110 BUOJIOTI'MA
HA YPOBHE CPEJJTHEI'O OBILIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJabTaTaM OCBOCHHUS OOYYaIOIIUMHUCS
pOTpaMM CPeAHEro 00IIero 00pa30BaHus: JTUYHOCTHBIC, METAIIPEAMETHBIC U PEIMETHEIE.

B cTpyKkType JTUYHOCTHBIX Pe3yJIbTaTOB OCBOCHHS MPOTPaMMBbl 110 OHMOJIOTMH BbIIEICHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Tpa)kIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOATEIHLHOCTH M CaMOOIPEAENICHUIO,
Hanuyue momueayuu K OOYUEHUIO OWOJIOTUM, YeleHanpaeieHHoe paszeumiue BHYTPEHHHUX
yOeXAeHUI JIMYHOCTU Ha OCHOBE KJIIOUYEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAJMLUN pa3BUTUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMDb OOYUYAIOIIUXCS PYKOBOJACTBOBATHCSA B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM  yYCTAHOBKAMH, TPUCYLHIUMH  CHUCTEME
Ouojoruueckoro  oOpa3oOBaHMsS, Haauuue NPABOCO3HAHUS ~ DKOJIOTMUECKON  KYJIbTYpBI,
CcnocobHoCmu cmagums UEIN U CTPOUTH SKU3HEHHBIE I1JIaHBI.

JIndHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMbI 110 OMOJOTUH JOCTUTAIOTCA B €IUHCTBE
yueOHOM M BOCIUTATEIbHON IEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COLIMOKYJIbTYPHBIMH, UICTOPUUECKUMU U J1yXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMHU, IPUHSATHIMU B
oOuiecTBe MpaBUJIaMH M HOPMaMH IOBEAECHHUS M CIIOCOOCTBYIOT IIpoLiEcCaM CaMOIIO3HAHUSA,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, Pa3BUTHsI BHYTPEHHEW MO3MLIMH JIMYHOCTH, ATPUOTU3MA U
YBa)XXCHHsI K 3aKOHY M IPaBOIOPSIKY, YEJIOBEKY TPyJda U CTApIIEMY IOKOJEHHUIO, B3aUMHOIO
YBaXEHUsI, OEpEe)KHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HACJIE€OUI0 U  TpajulMsIM
MHOTOHAalIMOHAJIBHOTO Hapoaa Poccuiickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS y4eOHOTo npenMeTa «buonaorus» TOMKHBI OTpakaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTpEHHEH
MO3UIMEH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHMEHTallud, MO3UTUBHBIX BHYTPEHHHUX
yOeXAeHUH, COOTBETCTBYIOUIMX TPAJAMLIMOHHBIM ILIEHHOCTSIM  pPOCCHIICKOro  oOIiecTBa,
paclIupeHHe KU3HEHHOTO OIbITa U ONBITA ACATEIBHOCTH B IIPOLIECCE PEATU3ALUN OCHOBHBIX
HaIpPaBJICHU! BOCIIUTATEIBHOMN IE€ATEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIMHU  O0ydYarolierocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOr0 00IIeCTBa;

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

TOTOBHOCTb K COBMECTHOM TBOPUECKOH NIE€ATEIBHOCTH MPHU CO3JIaHUHU YU€OHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENbHBIX 33124, BHIMOJIHEHUN OMOJIOTMYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpeNeNiATh COOCTBEHHYIO IO3MILHMIO IO OTHOUICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YUYUTHIBAaTh B CBOMX JEHCTBHSIX HEOOXOAMMOCTH  KOHCTPYKTHBHOIO
B3aUMOJICHCTBUSA JIIOJIEH C pa3HBIMU YOKICHUSMU, KYJIbTYPHBIMU LIEHHOCTSIMH U COLMAIIbHBIM
MI0JIO)KEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINIOJHEHUS Y4eOHBIX,
MO3HABATENIbHBIX M UCCIEIOBATEIbCKUX 3a/lad, YBAXKUTEIHHOIO OTHOILIEHUS K MHEHUIO
OTIIIOHEHTOB MPU O0CYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO CO/ICPIKAHMS,;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU E€ATEIbHOCTH;



2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCUICKON IPAKIAHCKON UICHTHYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PoIMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOIJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K IPUPOJHOMY HACIEIUIO U TAMATHUKAM PUPOJIbI, JOCTHKEHHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHUE U pa3BUTHE OUOJIOTHH,
MOHMMAHUSA 3HAuYeHUsT OWOJOTMM B IO3HAHWU 3aKOHOB TNPUPOJBI, B KU3HU YeIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

ujciHast yOe:KIEHHOCTh, TOTOBHOCTh K CITY)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE JYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIOCOOHOCTH OLICHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIIECHUE K CBOMM POJMUTEIISIM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MIPUHSTHUS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPAAULUSIMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIIOUas 3CTETUKY ObITA, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUI;

MMOHUMaHNE YMOITMOHAILHOT'O BO3ICUCTBUS KUBOUM PUPOBI U €€ IEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KaueCcTBa TBOPYECKOM JINUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
IMOIUOHAIBLHOIO 0J1AroNoJyYns:

MOHMMAaHWE U peain3alus 3J0pOBOro U O6e30MmacHoro odpasa KU3HH (3I0pOBOE MUTAHUE,
coOI0OZIcHHe TUTUEHHUYECKUX TMPaBUJI U HOPM, COAlaHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
perynsipHasi (u3udecKas aKTHUBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (pU3HUYECKOMY U TICHXUIECKOMY 3/I0POBBIO;

MOHMMAaHWE I[[EHHOCTH TIPaBWJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUsX, YTPOXKAIOIIUX 3JOPOBbIO U KU3HU JIIOACH;

OCO3HAHUWE TIOCJIEICTBHN M HENMPHUSATHS BPEIHBIX MPHUBBIYEK (YIOTPEOJICHHS ATKOTOJS,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPY10It00ue;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbLHON HAIIPABICHHOCTH,
CITOCOOHOCTH UHUITUUPOBATh, INIAHUPOBATH U CAMOCTOSTEIHLHO BBIMTOIHATH TAKYIO JESTEIHHOCTD;

UHTEpEC K pa3imuyHbiM cepam mpodeccHOHANIBHON IesITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHEIH BBIOOp Oyaymieii mpodeccruu U peann30oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHUIO U CaMOOOPa30BaHMUIO HA MPOTSHKCHUH BCEH
KU3HY;

7) 3K0JIOTMYECKOT0 BOCTIUTAHUS:

AKOJIOTMUYECKH 1IeJIeCO00pa3HOe OTHOIICHHWE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIIECTBOBAHUS;



MOBBILICHHE YPOBHSI SKOJOTHYECKOW KYyJIbTYpHl: MPHOOpETEHHE ONbITa IUIAHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEICTBUN SISl OKPYKAIOLIEH Cpe/ibl;

OCO3HaHHUE TJI00aTBFHOTO XapaKTepa SKOJOTUISCKUX MPOOJIEM U ITyTel UX PEIIeHUs;

CIIOCOOHOCTH UCHOJIB30BaTh MpUOOpETaeMble MPU W3YUEHUH OMOJIOTUU 3HAHUS U YMEHUS
IpU pelIeHUU MNPoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIE30BaHUEM (COOII0IeHUE
MpaBUJI MOBEICHUSI B MPHUPOJIC, HANPABJICHHBIX HA COXPAaHEHHE PAaBHOBECHUS B JKOCHCTEMaXx,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

AKTHUBHOE HEINpUATUE JEHCTBHUM, NPUHOCAILIMX BpEN OKPYKAOUIEH NPUPOIHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE HKOJIOTMUECKUE IMOCIEACTBUS MPEITPUHUMAEMbIX
JIEUCTBUN U NIPEJOTBPALLATD UX;

HaJU4Me Pa3BUTOTO HKOJOTHYECKOTO MBIIIICHUS, SKOJOTUYECKON KYJIbTYphI, OIBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MIO3HABATEJIbHOW, KOMMYHMKAaTUBHOW M COLMAIbHOM IpaKTUKE, TOTOBHOCTHM K YYAacTHIO B
MPAKTUYECKOM IESITEIbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(OpMUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHs HAyKM M  OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JAMalore KyIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MTOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE S3BIKOBOM M UMTATEIHLCKON KYJIBTYPHI KaK CPEJICTBA B3aMMOICHCTBHS
MEXIY JI0JIbMU U ITO3HAHUS MUDA;

MOHMMaHUEe crenupuKu OUONOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
palMoOHAIBFHOTO HAYYHOTO MBIIIUICHUSI, CO3JIJAHUHU IIEJIOCTHOTO MPEICTABIIEHUs 00 OKPYXKaIOIEeM
MHpE Kak O €eIUHCTBE NPHUPOABI, YETOBEKa U OOIIeCTBAa, B IIO3HAHUM TPHUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpodieM COXpaHEeHHUsl TPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OWOJIOTMH AJII COBPEMEHHOW IHMBWIIM3AIMU: OOECTIeUeHHs
HOBOTO YpPOBHS Pa3BUTHSI MEIUIIMHBI, CO3/IaHUE TMEPCIEKTHUBHBIX OMOTEXHOJOTUMN, CIIOCOOHBIX
pemiaTh pecypcHbI€ MPOOJIEMbl Pa3BUTHSI YEJIOBEUYECTBA, MOUCKA MyTEH BBIXO/A U3 TII00ATBHBIX
HKOJIOTMUYECKUX MPOOJIeM U o0ecrieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAITMOHATILHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJIYYCHUH OMOJIOTMUECKUX 3HAHWU B IESAX MOBBIIIEHUS OOIICH
KYJIbTypbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM 4YacTh (DYHKIIMOHAIBHON
TPaMOTHOCTH O0ydarouuxcs, GopMUpyeMoil mpu N3yudeHUH OUOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJOB MO3HAHMS, HMCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CITOCOOHOCTH HCIOJIb30BaTh TMOJydyaeMble 3HAHUS [UIS aHaM3a W OOBSICHEHUS SBICHUU
OKPY’KaIOIIer0 MHUpa M TMPOUCXOANMX B HEM HM3MEHEHMH, yMEHHE Jenarh OOOCHOBAaHHBIC
3aKJTFOYEHHUS HA OCHOBE HAy4HbIX (DaKTOB W HMMEIOIIUXCS JNaHHBIX C LEJIbI0 MMOJYYEeHUS
JIOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTh CaMOCTOSITEIPHO HCIOJb30BaTh OHOJIOTHYECKUE 3HAHUS JUISI PEIICHHS
po0JIeM B pealIbHBIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHUE IIEHHOCTH HAY4YHOW JEeATEIbHOCTH, TOTOBHOCTh OCYHIECTBISTH MPOECKTHYIO U
MCCIIEI0BATENBCKYIO ACSITENIbHOCTh UHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0O U CaMOOOPa30BaHMIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUN IO OHOJOTUU B COOTBETCTBHUH C JKU3HEHHBIMU
NOTPeOHOCTAMH.

METANPEIMETHBIE PE3YJIbTATHI



MertanpeaMeTHbIe pe3yNIbTaThl OCBOCHUS y4eOHOro mpeameTra «bUONOTHS» BKIIOYAIOT:
3HaUMMBIC IS  (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUTUIMHAPHBIC
(MeXTpeaMeTHbIE) O0IeHAyYHbIE TIOHITHS, OTPAXKAIOIIUE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpPa
U crienruKy METOJIOB IMO3HAHUS, UCTIOIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHSI,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIICJIOBaHHEe, HAOIIOJIECHUE, W3MEPEHUE, SKCIICPUMEHT WM JPYTHE); YHHUBEPCAIbHBIC
ydeOHbIe JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJISATHBHBIC), 00CCIICUMBAIONINE
dbopmupoBanre (YHKIIMOHATBLHON T'PaMOTHOCTH W COIMAIbHON KOMIIETCHIIMH OOYYaroIIUXCs;
CIIOCOOHOCTB 00yJaromuxcst HCII0IL30BaTh OCBOCHHEIC MEXIUCIUIIITMHAPHBIE,
MHUPOBO33PCHUYCCKUE 3HAHUS M YHHUBEPCATbHBIC YUeOHBIC JCUCTBHS B II03HABATEIHHOW U
COIMAIbHOM MPAKTHKE.

B pesynbrare wusyueHuss OHONOTMUM Ha YpOBHE CpelHEro oOmero o0pa3oBaHUS Y
oOygaromerocss Oyayr copMupoBaHBI MO3HABATEIBHBIC YHUBEPCAIbHBIC yUeOHBIC EHCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAJIbHBIC YYCOHBIC JICHCTBHUS, PETYIATUBHBIC YHUBEPCAIbHBIC
yueOHbIe AeMCTBUSI, COBMECTHASI IEATEIBHOCTD.

MetanpeameTHble pe3ylbTaThl OCBOSHHUS MPOrPaMMbl CPEIHEro o01ero odpazoBaHUs
JIOJKHBI OTPaXkaTh:

OByaieHUe YHHBEPCAJBLHBIMH Y4eOHBIMH NO3HABATEJIbHBIMY /IE/iCTBUSIMH:

1) 6a3oBbIe JOrHYECKHE AeHCTBHS:

CaMOCTOSITENNbHO (POPMYIMpPOBaTh M aKTyalU3UpPOBaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

MCITOJIH30BaTh IPH OCBOSHUH 3HAHUN MTPUEMBI JJOTHYECKOTO MBIIIJIEHUS (aHAJIN3a, CHHTE3a,
CpaBHEHHMsS, KiacCU(pUKalUU, OOOOIIEHUS), PACKPBIBATh CMBICI OHMOJOTHYECKUX TOHATUH
(BBIIENATH UX XapaKTepHbIC MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMH IMOHSATUSIMU);

OTIPENIETIATh 1ENN JeATeTbHOCTH, 3aJlaBas MapamMeTpbl W KPUTEPUU WX JIOCTHKEHUS,
COOTHOCHUTD PE3YJIBTATHI ACATEIHHOCTH C TOCTABICHHBIMH IIEJISIMHU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSITHUSI JUIsi OObACHEHUs (AKTOB U SIBICHUN KUBOU
MIPUPOIBL;

CTPOUTH JIOTHYECKHUE PACCYKECHUS (MHAYKTUBHBIC, IETYKTUBHBIE, 10 AHAJIOTHH ), BBISIBIISTH
3aKOHOMEPHOCTH U MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYyIUPOBATH BBIBOJBI U
3aKJII0YCHUS;

MPUMEHSATh CXEMHO-MO/IEIbHBIE CPEACTBA AJIA MPEJACTaBICHUSI CYIIECTBEHHBIX CBA3EH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTax, a TakKKe MPOTHUBOPEUYHI Pa3HOTO poja,
BBISIBIICHHBIX B PAa3JIMYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX

pa3pabaTeIBaTh TUIAH PEIICHHsS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
Y HEMaTepHUaAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATE€IbHOCTh, OLEHMBATH COOTBETCTBUE PE3YJIHTATOB LEJSM,
OIICHUBATh PUCKH MOCIIECICTBHUI IS TEIHLHOCTH;

KOOPJIMHHUPOBATh W BBITONHATH PA0OTy B YCIOBUAX PEAIBHOT0, BHUPTYAIHHOTO |
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHHH KU3HEHHBIX TPOOIIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHS:

BIIQJICTh HABBIKAMHU Y4€OHO-HCCIICOBATEIHLCKON M MPOCKTHOM JEATEIbHOCTH, HAaBBIKAMH
pazpemieHusi mpobIeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEIHLHOMY IOMCKY METOJIOB
pELIeHUs TPAKTUYECKUX 3a]1a4, IPUMEHEHHIO PA3IMYHbIX METOJIOB TO3HAHUS;



UCITOJIb30BaTh PA3JIUYHbIE BUIBI JESITEIBHOCTH M0 IOJIYYEHHUIO HOBOIO 3HAHMS, €ro
UHTEpIpEeTaln, NPeoOpa30BaHUI0 U MPUMEHEHHIO B YUEOHBIX CHUTYallUsiX, B TOM YHUCIE TpPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(GopMHpOBaTh HAYYHBIA THUIl MBIIUICHHS, BIAJECTh HAYYHOW TEPMHHOJIOTHUEH, KIIOYEBBIMU
HOHATUSAMH U METOJAMU;

CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIE 3aJaud B OOpPa30BAaTENbHOU IEATEIBHOCTH U
KU3HEHHBIX CHUTYaLUsX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajady, BBbIJBUIaTh
TUIOTE3Y €€ PELIeHUs, HAXOJUTh apryMEHTHI JUIs 10Ka3aTesIbCTBA CBOMX YTBEPKACHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PELICHHUS;

AHAIM3UPOBATH MOJIYUYEHHBIE B X0JI€ PEIICHUS 3a/1a4M PE3YJIbTaThl, KPUTUUECKU OLIEHUBAThH
UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLl€HUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISITh II€JICHANIPABICHHBIN IOMCK IEPEHOCa CPEACTB W CIIOCOOOB ICHCTBUS B
poeCCHOHANIBHYIO CPENY;

yMeTh IEpEeHOCUTb 3HAHWA B  IIO3HABATEJIIbBHYID M  IPAKTUYECKYI0  00JIacTH
KHU3HENIEeATEIIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BbIIBUTaTh HOBBIE WJEW, IpeajaraTb OPUTMHAJIbHBIE MOJXOAbl U PEUICHMs, CTaBUTh
npoOJIeMbl U 33Jauu, IOMyCKaloIUe aJbTepHATUBHBIE PELLICHHUS.

3) padora ¢ nnpopmManmeii:

OpUEHTUPOBATLCS B PA3IUYHBIX MCTOYHMKAaX HMH(OpManuu (TeKcTe yueOHOro mocoOus,
Hay4YHO-TIOMYJISIPHOM HUTeparype, OMOJOTHYECKUX CIIOBApsAX M CIPABOYHMKAX, KOMIIbIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(MOPMALMIO pa3IWYHBIX BHJIOB U (opM
IIPEJICTaBJICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynupoBaTh 3ampochl W NPUMEHATh pa3jMyHblE METOAbl IpPU IOHCKE M OTOOpe
Ouosiornueckoi nHpopMaIuu, HeOOXOIUMOM JIJIsi BEITIOJIHEHHS YIEOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BaHUSA HH(POPMAMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIb30BAHUS PA3IUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (OpMYy TpPEACTABICHUS OUOJOTHYECKON
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

UCMOJIb30BaTh HAYYHBIM S3bIK B KauecTBE CpeACTBa IMpH paboTe ¢ OHOIOTHYECKOMH
uHpopMaLrel: TPUMEHIATh XUMHUYECKHe, (U3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dbopmysel, abOpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W TMpeoOpa3oBhIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISTHOCTH;

BJaJETh HABBIKAMU PpACHO3HABAHUS M 3alIMThl WHGpOpMaNUU, HH(OPMAIIMOHHON
0€3011aCHOCTH JTUYHOCTH.

Osgi1aieHHe YHUBePCAJIbHBIMH KOMMYHUKATHUBHBIMH el CTBUAIMM:

1) obenne:

OCYILECTBIISATh KOMMYHHMKAIIMK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTe
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXKIaeMoOil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXKJIEHUS OTHOCHUTENIBHO BBINIOJHEHUs IIpeJylaraéMoi 3ajadd, Y4UTBhIBATH WHTEPECHl U
COIVIACOBAHHOCTb MO3ULUHI IPYTUX YYaCTHUKOB JUAIOra UIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIC CpeICTBa OOLICHMs, MOHUMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallud, YMETh CMATYaTh KOH(IUKTHI U
BECTH [1€PErOBOPHI;



BJIAJCTh PA3JIUYHBIMHU CIIOCOOAMHU OOLIEHMS M B3aMMOJEHCTBHSI, MOHUMATh HaMEpPEHUs
JPYruX JIOACH, MPOSIBIATh YBAKHUTEIHHOE OTHOIICHHE K COOCCETHUKY U B KOPPEKTHOH (opme
(bopMyITHpOBaTH CBOU BO3PAKECHUS;

pa3sBEPHYTO W JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHSA C HCIOJIb30BAaHUEM S3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaJIbHONH pabOThI IpU
peleHny OMOIOrnYecKoi MpodsieMbl, 0OOCHOBBIBaTh HEOOXOAUMOCTb IPUMEHEHNUS TPYIIIOBBIX
(GbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3aauu;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NEHCTBUH € y4y€TOM OOLIMX WHTEPECOB U
BO3MOKHOCTEHN KaKJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHU30BbIBaTH M KOOPIHMHUPOBATH
JEHCTBUA 110 €€ NOCTUKEHUIO: COCTaBJIATh IIJIaH JEUCTBUM, pacIIpeeNsITh PO ¢ Y4ETOM MHEHUN
YYaCTHHUKOB, O0CYXJaTh Pe3yIbTaThl COBMECTHOU PaOOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOTO YYaCTHHUKA KOMaH/bI B OOLINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYLIECTBIIATh ITO3UTHBHOE CTPATEIMYECKOE IIOBEJCHUE B PA3JIMYHBIX CHUTYalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

OsgJ1aieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIs BBIABICHUS NpoOJieM M HUX pelIeHHs B
KU3HEHHBIX M YUE€OHBIX CUTYalUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIEJIeBble M CMBICIOBBIE YCTAHOBKU B CBOMX
JIEUCTBUAX M TMOCTYNKAaxX MO OTHOIIEHUIO K KMBOW MPHUPOJE, CBOEMY 3I0POBBI0 M 3I0POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITEJIbHO OCYILECTBIJIATh IO3HABATENIbHYIO JESITEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBAaTH COOCTBEHHBIE 3aJa4l B 0Opa30BaTENbHOW JEATEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

CHocoO0CTBOBaTh (POPMUPOBAHMIO M TIPOSIBICHHUIO IIMPOKON SPYIUIIMH B PA3HBIX 00JACTAX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JAESATEIbHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIAJICTh HAaBBIKAMU I1O3HABATEIbHON peQuUIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX JNEHCTBUI
Y MBICJIUTEJIBHBIX MIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHWM, NCIOIb30BATh MPUEMBI pedIieKCun
JUISL OLIGHKU CUTYalllH, BHIOOPA BEPHOTO PEIICHMS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPHA aHAJIA3€E PE3YJIBTATOB AEATEIbHOCTH;



3) npuHsATHE Ce0s U APYTUX:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIyMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTaTOB JAEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH IPYTOro YeIoBeKa.
INPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3yabTaTbl OCBOEHHS coiepxaHus yueOHoro mpeamera «buoiorus» Ha
yriyOoJIEHHOM YPOBHE OPHEHTHPOBAHBI Ha o0ecriedeHrue MpoPuiIbLHOTO 00yUIeHUs 00 yIarOIIXCsI
6uonornu. OHYM BKITIOYAIOT: CienU(UIecKre It OMOJIOTUY HAayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI
JeMCTBUI 1O OCBOCHHUIO, MHTEPIPETAMU U NPeoOpa30BaHUIO 3HAHUM, BHUIIBI ESTEILHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHMM M MX MPUMEHEHHUIO B PA3NMYHBIX YYEOHBIX, a TAKXKE B pealbHBIX
JKU3HEHHBIX cUTyalusax. [IpenMeTHbie pe3ynpTaThl IPEICTaBICHBI IO TOAaM U3yUYCHHUS.

[IpenmeTrHbIE pe3yabTaThl 0OCBOCHHS Y4eOHOTO npenmera «buonorus» B 11 knacce NOIKHBI
OTpaKaTh:

c(OPMHPOBAHHOCTh 3HAHHMI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(GbopMUPOBAaHUN COBPEMEHHOUW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B IMO3HAHUU 3aKOHOB
IPUPOJBI U PEUICHUH HKOJIOTMYECKUX MPOOJIEM YeIOBEUeCTBa, a TaKXKe B PEIICHUU BOIPOCOB
palMoOHAIFHOTO MPUPOIOTIONB30BaHu, M B JOPMUPOBAHUH IIEHHOCTHOTO OTHOIIECHHS K IPUPO/IE,
oOLIECTBY, YENIOBEKY, O BKJIAJIE€ POCCUHCKHUX M 3apyOEKHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE
OMOJIOTHH;

yYMEHHUE BIa/IeTh CUCTEMOM OMOJIOTMYECKMX 3HaHUM, KOTOpas BKIIIOYAET ONpPEJesICHUS U
MOHMMaHHUE CYITHOCTH OCHOBOIOJAralomnuX OWOJIOTUYECKUX TEPMHHOB M TIOHATHHA (BUJ,
sKocucreMa, Ouocdepa), Oumonormuyeckue Teopuu (dBomtonronHas Teopus Y. JlapBuHa,
CHUHTETHYecKasi Teopusi sBoiouuu), yueHus (A. H. CeBepuoBa — 0 MyTsX M HalpaBIEHUSX
sBomtonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaiinGepra, 3apoasimeBoro cxonacrtsa K. M. bapa), npasuna (Munumyma lO. JIubuxa,
HKOJIOTMYECKOM MUpaMuIbl 3HEPTUn ), runoressl (runotesa «mupa PHK» V. T'unbepra);

yYMEHHUE BIAJETh OCHOBHBIMH METOJaMH HAy4YHOIO IIO3HAHHUSA, HCIOJIb3YEeMbIMH B
OMOJIOTHYECKUX HCCIIEOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (OMHMCaHUE, H3MEpEeHHe,
HaOJI0IeHNE, HKCTIEPUMEHT), CIIOCOOaMU BBISBJICHHUS M OIIEHKH aHTPOIOTCHHBIX M3MEHEHHH B
PUPOJIC;

YMEHHUE BBIACTATh CYLIECTBEHHBbIE INPU3HAKU: BHJIOB, OHMOIE€OIICHO30B, IKOCHUCTEM U
O6uocdepsl, CTaOMIM3UPYIOIIETro, MABIKYLIETO W pa3pbIBAIOIIETO €CTECTBEHHOro O0TOopa,
AIONATPUIECKOTO U CUMITATPHYECKOTO BHI000PA30BAHMSI, BIUSHIS ABIDKYIIHX CHIJI 3BOJFOIIHA
Ha TEHO(OH]| MOIYJISAIIUHN, TPUCTIOCOOICHHOCTH OPTaHU3MOB K cpefie OOWTaHWs, YepeOBaHuUs
HarpaBJIEHUH 3BOJIIOLIMHU, KPYTOBOPOTA BELIECTB M MOTOKA YHEPTUHU B IKOCHCTEMAX;

YMEHHUE yCTaHABJINBATh B3aUMOCBSI3U MKy ITPOLIECCAMHU SBOJIIOLIUH, ABHKYIIIUMU CUIAMU
AQHTPOIIOTEHE3a, KOMIIOHCHTAMH pAa3lIMYHBIX JKOCHCTEM M TIPUCIOCOOJICHUSIMH K HHM
OpraHU3MOB;

YMEHUE BBISBIIATH OTIUYUTEIbHBIC IPU3HAKH )KUBBIX CUCTEM, IPUCIIOCOOICHHOCTh BUI0B
K cpene oburtaHusi, aOMOTHYECKUX M OMOTHYECKUX KOMIIOHEHTOB JKOCHUCTEM, B3aUMOCBS3EH
OpraHU3MOB B COOOIIECTBAX, aHTPOIIOTCHHBIX U3MEHEHUH B YKOCHCTEMAaxX CBOEH MECTHOCTH;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJIOTHYECKYI0O TEPMUHOIOTHIO U
CHUMBOJIMKY JUI JIOKa3aTeJIbCTBA POJICTBA OPraHMU3MOB pAa3HBIX CHUCTEMAaTHUYECKUX TPYIIIL,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAaHHUsS, CIMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH



COXpPaHEHMsI MHOTooOpa3us BHJOB M DKOCHCTEM KaK YCIIOBHS COCYLIECTBOBaHMS HPUPOIBI U
4eJI0BEYECTBA;

YMEHHUE pemaTh OMOJIOTUYECKUE 3a/1a4H, BEISIBIATH IPUUYNHHO-CIICACTBEHHBIE CBA3H MEXKIY
UCCIIElyEeMbIMH OMOJIOTHYECKUMU NPOLIECCAMU U SIBIIEHUSIMH, J1€1aTh BBIBOJIbI M IPOTHO3bI Ha
OCHOBAHMU IIOJIYYEHHBIX PE3yJIbTATOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIIOIATh MpaBHia MPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yYMEHHUE BBIIBUraTh THUIOTE3bl, IPOBEPATh HUX HKCIEPHUMEHTAIBHBIMU CPEJICTBAMH,
bopMynupys ek UCCIIeI0BaHNs, aHAIM3UPOBATh OJIYUEHHbIE PE3Y/IbTaThl U JIeJIaTh BHIBOJIBI,

YMEHHE y4acTBOBaTh B Yy4eOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MeIUIHe, MPOBOAMMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOIIECTB, W IyOJUYHO MPEACTABIATH
HOJIy4EeHHBIE PE3Yy/IbTaThl HA YUYEHUYECKUX KOH(pEpEeHIUIX;

yYMEHHUE OLICHMBAaTh THUIOTE3bl U TEOPUM O IPOUCXOKICHUU JKU3HHU, 4YeJOBeKa U
YeJIOBEYECKMX pac, O NMPUYMHAX, MOCIEACTBHSIX M CIOCO0aX MPEeJOTBPAICHHS TII00aTbHBIX
W3MEHEHUH B buocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyayiiei mpodeccuoHanbHON AEATEIbHOCTH B
o0acTi GUOJIOTHH, KOJIOTUHU, IPUPOIOTIOIB30BaHM, MEAULUHBI, OMOTEXHOJIOTUH, ICUXOJIOTHH,
BETEPUHAPHUH, CEIICKOTO X03A1CTBA, MUIIEBON MPOMBIIIJICHHOCTH, YTIYOJIATh MTO3HABATEIbHBIN
WHTEPEC, HAIIPABJICHHBIA Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIONICH Mpodeccuu U MpoaoIKEHNE
Ouosornyeckoro 0o0pa3oBaHUs B OPraHU3ALUAX CPEAHEro NPO(ECCHOHANTBHOTO U BBICILIErO
o0Opa3oBaHusl.



TEMATHYECKOE ITNTIAHUPOBAHHUE 11 KJIACC

KoanuecTBo 4acon JIeKTPOHHbIE
(undposbie)
Ne ni/m HaumeHoBaHue pa3aesioB M TeM MPOrPaMMBbl Beero KOﬁ]—[TpOJ][,H])]e HpﬁaKTquCKHe o6pasoBaTeIbHbIE
padoThI padoTsI pecypesI

1 3apoxACHUE U PA3BUTUE IBOIOIIMOHHBIX 4 1 bubmmoreka [IOK

MIPEACTABICHUI B OMOJIOTUH https://m.edsoo.ru/863ea20e
.. butnuoreka [IOK

2 Mukpo3BotoIus 1 €€ pe3yabTaThl 14 1 2 hitps://m.eds00.ru/863ea20e
.. butnuoreka [IOK

3 Makpossostonus 1 e€ pesyibTatsl 6 . https://m.edso0.ru/863ea20e
Bbubnmnoreka [JOK

4 [IpoucxoxaeHue u pa3BUTHE KU3HHU HA 3eMIIe 15 1 1.5 https://m.eds0o.ru/863ea20e
bubnmnorexa [JOK

5) IIponcxoxneHnue yeaoBeKa — aHTPOIIOTEHES 10 1 1 https://m.edsoo.ru/863ea20e
DKOJIOoTUsl — HayKa O B3aUMOOTHOILIEHUSX bubnunoreka [JOK

6 OpPraHW3MOB M HaOPTaHU3MEHHBIX CHCTEM C 3 0.5 https://m.edso0.ru/863ea20e

OKpYKarollen cpenon

butmoreka [JOK

7 OpraHusmsl 4 cpesja 0OUTaHUs 9 1 1.5 hitps://m.eds00.ru/863ea20e
. bubmuoreka [IOK

8 IKOJIOTHS BHIOB M NONYNANMH 9 0.5 https://m.edso00.ru/863ea20e
bu6mmoreka [JOK

9 DKoJoTusl COOOIIECTB. DKOJIOTHUECKUE CUCTEMBI 12 1 0.5 https://m.edsoo.ru/863ea20e
Bbubnunorexa [JOK

10 bruocdepa — rinobaibHas SKOCUCTEMA 6 https://m.eds00.ru/863ea20e
Bbubnunorexa [JOK

1 Henosex u OKpyxaiomas cpena 6 1 https://m.edsoo.ru/863ea20e
Bbubnunorexa [JOK

12 Peseparoe spems 8 https://m.edsoo.ru/863ea20e

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 7.5
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IMOYPOYHOE IIVTAHUPOBAHME 11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero U3YYeHUs oOpa3oBaTe/ibHbIE HNuaukatopsr @I
padoThI padoThI
pecypcsl
Ob6mas
aMOTHOC
1 OBOIIIOIIMOHHAS TEOPHS 1 Bubnuorexa LIOK Eﬁ (15 THOCTB,
H(pOpMaLIMOHHAA,
Y. lapuHa https://m.edso00.ru/863ea20e pyat
Komnsrotepnas,
KOMMYHHUKaTHBHAas
Oobmas
BIIKYIIIME CHUJIbI IPaMOTHOCTb,
2 ion}oy 1y BUJIOB 110 Y 1 bubamorexa LIOK I/i)H(bO MaIlHOHHAs
H A ’ https://m.edso0.ru/863ea20e pyat ’
Hapsuny. BKP KomnbrotepHas,
KOMMYHUKAaTHBHAas
Bops6a 3a Obwas
aMOTHOC
3 CYILIECTBOBAHUE, 1 1 bubmoreka IIOK FHP gl THOCTb,
HPOpMallMOHHAasd,
€CTECTBEHHBIN U https://m.edso0.ru/863ea20e pyat
. Komnsrotepnas,
UCKYCCTBEHHBIN 0TOOp KOMMYHHKaTHBHAS
O6mas
dopmupoBaHue
4 CI/IHpTeTI/II)quKOﬁ TEOPHUHU 1 bubamorexa LIOK Ir/i)ag(())THZCTBc; a
H MalluOHHAaA
p https://m.edsoo.ru/863ea20e pyar ’
9BOJIIOINHU Komnsrorepnas,
KOMMYHUKAaTHUBHAas
Oo6mas
OTarbl aMOTHOC
5 ABOJIIOIIMOHHOTO 1 bubamorera LIOK FI/IpHgoTEa ;B(;HHaﬂ
" https://m.edso0.ru/863ea20e pyat ’
rpoliecca: Komnsrorepnas,

KOMMYHUKaTHBHAsA
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MHKPO3BOJJIIOLUA U

MaKpO3BOJIFOLUS
Obmas
TTonynsimst — rpaMOTHOCTb
6 3neMyeHTa Has eMHULA bubamoreta LIOK I/i) ) ’
H@POpMallMOHHAas,
P S https://m.edso0.ru/863ea20e pyat
3BOJIIOLIUU KommnbroTepHas,
KOMMYHHKaTHBHas
3aKOH T€HETUYECKOTO O6mias
paBHOBecus JIx. rPaMOTHOCTb,
Xapnu, B. Baiin6epra. Bt OK Nndopmarmonnas,
uonmorexka
7 JIaGoparopHas pabora 0.5 1 Kommbiorepras,
B https://m.edsoo.ru/863ea20e  kommyHukaTuBHAs
«BrbIsiBNIEHUE
U3MEHYUBOCTH Y
oco0eit 0THOTO BUIa»
Oo6mas
8 OnemeHTapHbIE BuGnuoreka LIOK E’T;OTHOCTB,
H(pOpMalLMOHHAA,
(aKTOpBI SBOTIOIUN https://m.edso00.ru/863ea20e pMmatt
Komnsrotepnas,
KOMMYHHUKaTHBHAasA
O6mas
OddexT ocHoBaTeNs. paMOTHOCTb
9 3$$em OYTBIJIOYHOTO bubamorexa LIOK I/i) dopma c; a
H MalluOHHAaA
yr https://m.edso0.ru/863ea20e par ’
TOpJIBIIIKA KommnsrorepHas,
KOMMYHUKAaTHUBHAas
Murpanuu. U3onsammun Obuas
10 MOMYJISIAN: bubnnoreka IIOK eragOTHOCTB’
HPOpMallMOHHAasd,
reorpaduyeckas, https://m.edso00.ru/863ea20e pyatt
KomnrerorepHas,
Ouostormaeckas

KOMMYHUKaTHBHAsA
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OOmas

EcrecTBennsbIiit 0T00
11 — HaIPaBJSIIONTUN ’ bubamorera LIOK rI/Ip}?gsgzzzro’HHaﬂ
https://m.edso0.ru/863ea20e ’
(dakTop IBOIOINH KommsroTtepHas,
KOMMYHHKaTHBHas
Ob6mas
12 [TonoBoii oT60p bubmiorexa IOK gjgs;zgému
https://m.edsoo.ru/863ea20e ’
Komnsrotepnas,
KOMMYHHUKaTHBHAasA
[IpucnocobneHHOCTH O6uras
OpPTaHU3MOB KaK IPaMOTHOCTb,
pesynbTaT Undopmaunonnas,
MHUKPOIBOJTIOIUH. Kowmmeiorepuas,
JlaGopaTopHnas pabota bubnuoreka IJOK KOMMYHHKATHBHAA
13 0.5
«M3yuenune https://m.edsoo.ru/863ea20e
apomMop$h030B U
UMO0AIANITALAN Y
pacTteHui u
YKUBOTHBIX)
ITpumepsl OOmas
IpUCIOCOOTICHUN Y IPaMOTHOCTb,
OPraHU3MOB: Nudopmarnonnas,
MOpQOJIOTHIECKHE, Kommbiotephas,
14 dusHONOrHUECKHE, BuGmuorexa LIOK KOMMYHHUKATHUBHAsA
OMOXUMHUYECKUE, 05 https://m.edso00.ru/863ea20e
MOBE/ICHYECKUE.
JlaGoparopHas paboTa
«[Ipucnocobnenus

OpTraHHu3MOB U UX
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OTHOCHUTCJIbHAsA

1eJIeCO00Pa3HOCTh)»
Bup, ero xpurepuu u OOmas
CTPYKTYpa. IPaMOTHOCTb,

15 JlaGopatopras paboTa 05 Bu6imotexa [JOK HndopmaryonHas,
«CpaBHEHHE BHJIOB I10 ' https://m.edso0.ru/863ea20e =~ KommbroTepHas,
Mop(hoIoruuecKoMy KOMMYHHKATHBHAA
KPUTEPUIO»

Oobmas
16 CTOVKTVDA BIIA bubmuoreka ITOK ﬁaggmzcn(; .
H MalluOHHAaA
PYKTYPa BHA https://m.edso0.ru/863ea20e pyat ’
KomnsrotepHas,
KOMMYHHKaTHUBHas
Oo6mas
Bunoo6pa3oBanne kak

17 e3 J'II)TI;T bubamoretca LIOK gﬁgng/[Zc;Bc;HHaa
besy https://m.edsoo.ru/863ea20e pyat ’
MUKPOIBOIIOLIUNA Komnsrotepnas,

KOMMYHUKaTHBHAasA
O6mas
18 CBs3b MUKPOIBOIIIOLIUU bu6morexa LIOK rMpaggTHZCTI’(; .
H MalluOHHAaA
Y 3IIHAJIEMHUOJIOTUH https://m.edsoo.ru/863ea20e pMmatt ’
Komnsrotepnas,
KOMMYHUKAaTHUBHAas
MakpOodIBOIIONHS. Obmas
[TaneoHTOIOTMUECKIIE bubnnoreka IIOK TPaMOTHOCTb,

19 HupopmannoHHasi,

METO/IbI U3YUYEHUS https://m.edsoo.ru/863ea20e
Komnsrorepnas,

9BOJIOIMNHU

KOMMYHUKaTHBHAsA
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buoreorpaduueckue

OOmas

I'paMOTHOCTD,
20 METO/Ibl U3YUCHUS bubmmorexa LIOK I/? d
HpopMaIMoHHas,
i https://m.edso0.ru/863ea20e pyar
SBOJIIOLIUHU KomnerorepHas,
KOMMYHHKaTHBHas
DOMOpHOIOTHYECKUE U Obmas
CPaBHUTEIBHO- s oK IPaMOTHOCTb,
HOJINOTCKA

2 MOopostorieckie https://m edsi ru/863ea20e Hnopvatmonaz,
METOJIbI U3yUYCHUS T ' KowmmbrorepHas,
SBOJTIOITUHU KOMMYHHUKaTHBHAasA
MonekynsapHo- OOmas
T€HETHYECKHUE, IPaMOTHOCTb,

29 OMOXUMHUYECKHE U Bubmmoreka ITOK Nudopmanuonnas,
MaTeMaTHIeCKHe https:/m.edsoo.ru/863ea20e ~ KommbioTephas,
METO/Ibl U3YYECHUS KOMMYHHKaTHUBHAs
ABOJIIOIUHU

O6mas
OO0mue IPaMOTHOCTb
23 3aKOHOMEPHOCTH bubamoreia LIOK I/i) ) ’
H(pOpMalMOHHAs,
https://m.edso0.ru/863ea20e phar
3BOJIIOIUU KomnrerorepHas,
KOMMYHUKaTHBHAasA
Oo6mas
AJnlanTiBHas paauanus. rpaMOTHOCTb
24 HepaBHomepHOCTB bubmmorexa LIOK I/i) ) ,
HPOpMallMOHHAasd,
p https://m.edso00.ru/863ea20e priatt
TEMIIOB 3BOJIFOLINHI Komnsrorepnas,
KOMMYHUKaTHUBHAas
Oo6mas
Hayunsie runoresbl rpaMOTHOCTb
25 MIPOMCXOXKACHUS )KU3HU bubamorexa LIOK I/i) ) ,
H(pOopMaLIMOHHAS,
https://m.edso0.ru/863ea20e patt
Ha 3emiie KomrmbrotepHas,

KOMMYHUKaTHBHAsA
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OOmas

OHAY4YHBIC I'paMOTHOCTD,
26 A o Vi o bubnuoreka [IOK I/? o
MPEICTABICHUS O H(popMaIroHHas,
e https://m.edso00.ru/863ea20e pMarl
3apOXKACHUU JKU3ZHU KomnerorepHas,
KOMMYHHKaTHBHas
O6mmas
OCHOBHBIC 3TaIIbI 'PaMOTHOCTD
27 COPIAHNIECKO] Bubmmoreka ITOK I/? o ’
H TraHU4 158 H@POpMallMOHHAas,
P https://m.edsoo.ru/863ea20e pyat
JBOJIIOIAHU KomMmnerorepHas,
KOMMYHHUKaTHBHAasA
Oo6mas
TPaMOTHOCTb,
28 ['unoTte3sl 3apoxaeHUS Bubmuorexa [JOK I/i) o
HpOpMaIMOHHAs,
JKU3HU https://m.edso00.ru/863ea20e pmatt
KommbroTepHnasi,
KOMMYHHKaTHBHas
Hcropus 3emnu u O0mas
METO/BI €€ U3YYCHUS. IpPaMOTHOCTb,
29 JlaGoparopnas pa6ora 0.5 Bu6mmoreka [IOK Undopmannonnas,
«M3yueHue u onucanue ' https://m.edsoo.ru/863ea20e =~ KoOMIbIOTEpHas,
KOMMYHHUKaTHBHAasA
HCKOITaEMBbIX OCTaTKOB
JIPEBHUX OPTraHU3MOB)
O6mmas
HauansHbie 3Tarbl rPaMOTHOCTb
30 S, bubmmoreka [JOK I/i) o ’
TaHUYECKOMN H(pOpMaIHOHHAs,
P https://m.edsoo.ru/863ea20e pyar
HBOJIIOLIUN Komnsrotepnas,
KOMMYHHUKaTHBHAsA
O6mas
TPaMOTHOCTb,
31 OBOIIIOLHUS DYKapUOT Bubmorexa [IOK I/i) )
HPOpMallMOHHAasd,
H yKap https://m.edso0.ru/863ea20e pyant
KommnberorepHasd,

KOMMYHUKAaTHUBHAas
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OCHOBHBIE dTAIIBI

OOmas

SBOJIIOIINH rPaMOTHOCTb,
pacTUTEIBHOI'O MHpA. Nudopmarnonnas,
32 [IpakTrueckas pabota 05 Bbubaunorexa [IOK KowmnerorepHas,
«Mzyqenue ' https://m.edsoo.ru/863ea20e =~ OMMYHHKATHBHAA
ocoOeHHOCTeH
CTPOEHHUsI paCTEHUN
Pa3HBIX OTIICIIOBY
o Oo6mas
CHOBHBIE ITaITbI
33 9BOJTIOIIMU KUBOTHOTO bubamoreta LIOK ijjgg;izz?&mag,
Mupa https://m.edso0.ru/863ea20e KommbroTepHas,
KOMMYHHUKaTHBHAas
DBOJIOIUS KUBOTHBIX. OO1uast
[IpakTuyeckas pabora IPaMOTHOCTb,
«M3yuenne Wudopmanmonnas,
34 0COOCHHOCTEH 0.5 brbmmorera LIOK Kommsrorepras,
cTpocHus https://m.edsoo.ru/863ea20e  kommynukarusHas
MO3BOHOYHBIX
YKUBOTHBIX)
P Oo6mas
a3BHUTHE KU3HU HA
35 3emiie 110 5pam i Bubmmoreka ITOK rﬂp}?gg;izzf;}maﬂ,
HepHoam https://m.edsoo.ru/863ea20e KoMmbioTepras,
KOMMYHUKAaTHUBHAas
Oo6mas
MaccoBble BEIMUPaHUS IPaMOTHOCTD,
36 — DKOJIOTHYECKHE buGmnorexa IOK UHpopMaLroHHas
https://m.edsoo.ru/863ea20e ’
KPHU3UCHI MPOIILIOTO KommbrorepHas,

KOMMYHUKaTHBHAsA
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OOmas

CoBpeMEeHHBbIH
o Irpam
37 JKOJIOTMYECKHIA Bu6moreka LIOK I/i)a OTHOCTb,
HpopMarmoHHas,
KpHU3HC, €TO0 https://m.edso0.ru/863ea20e (opwan
Kommnsrotepnas,
0COOEHHOCTHU
KOMMYHHKaTHBHas
Ob6mas
I'paMOTHOCTb
CoBpeMeHHas cuctema bubmoreka [TOK PaMOTHOCTE,
38 HudopmanmonHas,
OpraHUYeCKOro Mupa https://m.edso00.ru/863ea20e
Komnsrotepnas,
KOMMYHHUKaTHBHAasA
Oobmas
OcHOBHbIE IPaMOTHOCTD
39 CHUCTEMAaTUYECKHE bubamorexa LIOK I/i) ) ,
HpopMaIoHHas,
https://m.edso0.ru/863ea20e pMar
TPYIIbl OPTaHU3MOB KommbrotepHas,
KOMMYHHKaTHBHas
Oo6mas
I
40 AHTponoNnorns — bubnmorexa [IOK I/i) a:;[OTHOCTI”
H(pOpMalLMOHHAs,
HayKa O 4YeJIOBEKe https://m.edsoo.ru/863ea20e pMmatt
Komnsrotepnas,
KOMMYHHUKaTHBHAasA
PazButue O6mas
o I'paMOTHOCTb
[PEACTABIEHUN O Bubmmorexa [JOK P ’
41 NupopmannoHHasi,
MIPOUCXO0KICHUH https://m.edso0.ru/863ea20e
Kommprotepnas,
YelioBeKa
KOMMYHUKAaTHUBHAas
MecTto yenoBeka B O0mas
cucreme IPaMOTHOCTb,
42 OPraHUYECKOTO MHUPA. 0.5 Bu6muoreka LIOK Nudopmanmonnas,
JlaboparopHas paboTa ' https://m.edso0.ru/863ea20e ~ KomnbroTepHas,
KOMMYHUKaTHBHAsA

«3yuenne
0COOEHHOCTEH
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CTPOCHUSA CKCJICTA
YCJI0BCKA, CBA3aHHBIX C

MPSAMOXO0XKICHUECM
Obmas
aMOTHOC
JBYOKyIIIME CHIIBI Bubnnoreka ITOK TPaMOTHOCTE,
43 NubopmannoHHasi,
aHTPOIIOreHe3a https://m.edso0.ru/863ea20e
Kommnsrotepnas,
KOMMYHHKATHBHAS
CootHorienue Obmas
OMOJIOTUYECKUX U bubaurorexa [JOK TPaMOTHOCTR,
44 WNudopmanmonnas,
COLMANIBHBIX (aKTOPOB https://m.edsoo.ru/863ea20e
KommbroTepHnasi,
B aHTpOHOFeHC3e KOMMYHHUKaTHBHAas
Oobmas
aMOTHOC
45 OCHOBHBIE CTaAuU bubmnorexa [JOK FHP (lg THOCTb,
H(pOpMalLMOHHAs,
aHTPOIIOreHe3a https://m.edsoo.ru/863ea20e pyar
Komnsrotepnas,
KOMMYHHKaTHBHAS
Oo6mas
aMOTHOC
46 IManeoreneTrnka u Bu6mmorexa LIOK er (1;1 THOCTb,
HpOpMaInOHHas,
I1aJIEOTEHOMUKA https://m.edso00.ru/863ea20e pyat
Kommprotepnas,
KOMMYHHUKaTHBHAasA
Ob6mas
OBosonus TPaMOTHOCTb
47 COBPEMEHHOTO bubamorera LIOK I/? dopma (; a
H MalluOHHAaA
p https://m.edsoo.ru/863ea20e pyar ’
YyeJIOBEKa KomnrerorepHas,
KOMMYHHKaTHBHAS
Yenoseueckue pachl. En6 LOK OOmas
noOIMOTEKA
48 ITpaktnueckas pabota 0.5 _ IPaMOTHOCTb,
https://m.edso00.ru/863ea20e "
«/3yuenue HpopMaluOHHas,
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DKOJIOTMYECKUX KomnrerorepHas,
aJanTaiui YeJaoBeKay KOMMYHHKATHBHAsI
Oo6mas
MexaucuuIIMHAPHbIE Bub6mmorexa [IOK TPaMOTHOCTb,
49 Wudopmannonnas,
METO/Ibl aHTPOMOJIOTUHU https://m.edso0.ru/863ea20e
KommnbroTepHas,
KOMMYHHKaTHBHas
Oo6mas
50 3apoxaenne u bubnuoreka [IOK gag[OTHOCTB’
H(popMaIMoHHas,
pa3BHUTHUE YKOJIOTHHU https://m.edsoo.ru/863ea20e pMart
Kommnprotepnas,
KOMMYHHKaTHUBHas
MeTo1bl SKOJIOTHH. Oobmas
JlaboparopHas paboTa i oK IPaMOTHOCTb,
HOJINOTCKA
>1 «syseriite MeToz08 05 https://m edsc]J_E) ru/863ea20e Hnopvatmonaz,
//m. Iu
9KOJIOTHIECKUX Kommnprorepras,
HCCHGHOB&HHﬁ)} KOMMYHUKaTHBHAasA
O6mras
3HaveHue rPaMOTHOCTb
52 OKOJIOTHYECKUX 3HAHUM Bubmorexa LIOK I? ) ’
H(pOpMaLMOHHAS,
https://m.edsoo.ru/863ea20e phar
JUIS YET0BEKa KomMmnrerorepHas,
KOMMYHHUKaTHBHAasA
O6mras
53 DKOJIOrHYECKHE Bu6nuoreka LIOK ;figOTHOCTh
HPOpMallMOHHAasd,
bakTopsI https://m.edso00.ru/863ea20e pMatt
KommnbrorepHasd,
KOMMYHUKaTHUBHAas
AlGuotnueckue G LOK Obmas
HNOJINOTCKA I'paMOTHOCTDb
54 akTopbl. CBET Kak 0.5 ’
P P https://m.edso0.ru/863ea20e = HMudopmarmonHas,

IKOJIOTHYECKUN

KomnerorepHas,
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dakrop. JlabopaTopHas KOMMYHUKATHBHas

pabota «BrIsiBIeHHE

MIPUCTIOCOOICHUI

OpPraHU3MOB K

BIIMSTHUIO CBETa»

AOuoTnyeckue O6mias

bakTopsI. IPaMOTHOCTb,

Temmnepatypa Kak Wudopmanmonnas,

9KOJIOTUYECKU I KommbroTepHas,

axrop. JlaboparopHas Bu6moreka [IOK KOMMYHHKATHBHAA
55 0.5

pabora «BrisiBieHHE https://m.edso0o.ru/863ea20e

MPUCTIOCOOICHUI

OpPTaHW3MOB K

BITUSTHUIO

TEMIEPATypPhI»

Aobnotnueckue O6mas

daktopsl. BnaxxHocts IPaMOTHOCTb,

KaK DKOJIOTHYECKHI Nudopmaunonnas,

daxrop. JlabopaTopHas Kowmmbrotephas,
56 paborta 05 bu6morexa LIOK KOMMYHUKATUBHAs

https://m.edso0.ru/863ea20e

«AHaToMHUYECKHE

0COOEHHOCTH pacTeHUi

U3 Pa3HBbIX MECT

oOHTaAHUS»

Oo6mas

57 Cpenbl oOuTaHus bubauoreka [JOK FI/Ip}EIl(I;SI(()J;II\_I/[ZEIT/IB(;HHaH,

OpTaHH3MOB https://m.edso00.ru/863ea20e KommbioTepHas.,

KOMMYHUKAaTHUBHAas
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OOmas

I'paMOTHOCTD,
58 5 CCKIC bubnuoreka [IOK I/? o
HOJIOTHYECKHE PUTMBI H(pOpMaIOHHAS,
P https://m.edso0.ru/863ea20e pMatt
Kommnsrotepnas,
KOMMYHHKaTHBHas
O0mas
I'paMOTHOCTD,
Kuznennsie Gpopmel bubmorexa [IOK P
59 HudopmanmonHas,
OpraHU3MOB https://m.edsoo.ru/863ea20e
Komnsrotepnas,
KOMMYHHUKaTHBHAasA
O6iast
I'PaMOTHOCTbD,
60 buotnueckue GakTopsl bubamorexa LIOK I/i) dopmarronHa
H MalioHHasl,
p https://m.edso0.ru/863ea20e pmatt
KommbroTepHnasi,
KOMMYHHKaTHBHas
3HaucHUEe OMOTHYECKUX O6mias
B3auUMOJICUCTBUH I s oK rPaMOTHOCTb,
HNOJIMOTCKA
61 CYIIIECTBOBAHHS 1 Hndopmanmonnas,
https://m.edso0.ru/863ea20e = ovmproTepHAS
OPraHU3MOB B CPEJIE pHad,
KOMMYHHUKaTHBHAasA
obuTanus
O6mmas
DKOJOTHYECKHE IrPaMOTHOCTb
62 ADAKTEDIC bubmuoreka IJOK I/i) o ’
XapaKTEPUCTUKH H(pOpMaLMOHHAS,
P P https://m.edso0.ru/863ea20e pyar
O YJIALA KomnrerorepHas,
KOMMYHHUKaTHBHAsA
OCHOBHBIE TTOKa3aTeIN O6mwas
MO YJISTIAN pPaMOTHOCTb,
Bu6mmoreka IJOK
63 YHCJICHHOCTb, 1 Wudopmanmonsas,
https://m.edsoo.ru/863ea20e = g vmproTepHAsS
IJIOTHOCTh, BO3pacTHas pHast,
KOMMYHUKAaTHUBHAas

U TI0JIOBAsi CTPYKTypa
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OCHOBHBIE TOKA3aTETN

OOmas

HOTYJIANMH: G K TPaMOTHOCTB,
o4 POIRAGEMOCTD, ht?p?/d/?r:eeltjzgi)oru/SG?)eaZOe MadopuainoAmas,
IPUPOCT, TEMI POCTA, — : Kowmmnbrorepnas,
CMEPTHOCTb, MUTpalluU KOMMYHHUKaTHBHAsI
Obmas
DKoJioruyeckas bu6nuoteka LIOK IpaMOTHOCTb,
65 WupopmannoHHasi,
CTPYKTYypa NOMYJISLUU https://m.edsoo.ru/863ea20e
KommbroTepHnasi,
KOMMYHHUKaTHBHAsI
Obmas
JluHamuka nonyasuuu Bu6moreka [IOK I'PaMOTHOCTb,
66 . MudopmanyonHas,
U €€ peryJsnus https://m.edsoo.ru/863ea20e
KomMmnerorepHas,
KOMMYHUKaTHBHAasA
Kpusslie pocra OOGmas
67 YHUCJIEHHOCTH Bubmmorexa [JOK eraMOTHOCTL’
nonyssiuu. Kpuseie https://m.edsoo.ru/863ea20e HpOpMALIHOHHAS,
Kommprotepnas,
BBDKUBAHUS
KOMMYHHUKaTHBHAsI
DKoJIoru4ecKasl Huua O6mias
Buna. Jlaboparopnas IPaMOTHOCTS,
68 pabota 05 Bu6imorexa LIOK HnudopmarmonHas,
«IIpucmocobmneHns ' https://m.edso0.ru/863ea20e ~ KomubroTepHas,
CEeMSIH PacCTEHUM K KOMMYHHKATHBHAs
pacceneHuIo
Obmas
69 Bun xak cucrema Bbubimoreka [IOK FHPagOTHOCTB,
Oy IALMH https://m.edso0.ru/863ea20e = . boP ALHOMHAT,
KomnerorepHas,

KOMMYHUKaTHBHAsA
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OOmas

3aKOHOMEPHOCTH rPaMOTHOCTE
70 HOBeILeHI/IfI) 1 MUTPAIAHA bubmmorexa LIOK I/?HCI)OpMaHI/IO’HHaSI
https://m.edso0.ru/863ea20e ’
YKUBOTHBIX Kommnsrotepnas,
KOMMYHHKATHBHAS
O0mas
Coo011ecTBO rpaMOTHOCTE
71 OpPraHu3MOB — bubmiorexa IOK I/fn(bopMaum;HHaa
https://m.edso00.ru/863ea20e ’
OHOIICHO3 Komnsrotepnas,
KOMMYHI/IKaTI/IBHa}I
O6iast
DKkocucremMa Kak Bubmoreka [JOK FPAMOTHOCT,
72 OTKpBITasi CHCTEMA https://m.edso00.ru/863ea20e Mugopmannonnaz,
KommbroTepHnasi,
KOMMYHHKATHBHAS
OO0mas
Kpyrosoport BemecTs u IPaMOTHOCT,
73 H(I))TysK SHIZ:pFI/II/I B bubamoretca LIOK I/i)H(l)OpMaHI/IOHHaSI
https://m.edso00.ru/863ea20e ’
JKOCHUCTEME KomnerorepHas,
KOMMYHI/IKaTI/IBHaH
Oommas
74 OcHOBHBIC TTOKa3aTeIN bubmuoreka LIOK er}?gg;zZi;L(;HHaﬂ
9KOCHCTEMBI https://m.edso0.ru/863ea20e ’
Kommprotepnas,
KOMMYHHKaTHBHAS
OOmias
75 DKOJIOTHYECKUE bubmuoreka IJOK FI/Ip}EIl(;f(());I\{/[Zf;B(;HHaﬁ
MUPAMU/IBI https://m.edsoo.ru/863ea20e ’
KomnrerorepHas,

KOMMYHUKaTHBHAsA
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OOmas

76 H3meHeHnsa cooOIeCTB bubmuoreka IJOK eraMOTHOCTB,
HpopmaroHHasi,
— CYKIIECCUH https://m.edsoo.ru/863ea20e bopman
Kommnsrotepnas,
KOMMYHHUKaTHBHAsI
[Ipupoansie O0mas
SKOCHUCTEMBI. . IPaMOTHOCTb,
bubmmorexa [IOK
77 DKOCUCTEMBI 03€p U hitps://m.ed ;I 18636320 Wnpopmanmonnas,
. .edsoo.ru eazue
peK. DKoCHUCTEeMBI KowmmbroTepHast,
MOpeI\/JI " OKCaHOB KOMMYHMKaTUBHAas
[Tpuponnsie Obmas
SKOCHUCTEMBI. . IPaMOTHOCTb,
bubmuoteka LIOK
78 DKOCHUCTEMBI TYHJIP, i 1 18636320 MudopmanyonHas,
. . .edsoo.ru eazue
JIECOB, CTEIICH, KomMmnerorepHas,
HYCTI)IHI) KOMMYHUKaTHBHAasA
Oo6mas
79 AHTpPOIIOTCHHBIC bubmnorexa [IOK era(I;IOTHOCTL’
HPOpMalluOHHAas
HKOCHUCTEMBI https://m.edso00.ru/863ea20e pyar ’
Komnsrotepnas,
KOMMYHUKaTHBHAasA
Y p60O3KOCUCTEMBI. OOmas
[TpakTHueckas paboTa bu6mmoteka LIOK TPaMOTHOCTD,
80 0.5 WupopmannoHHasi,
«3y4yenue u onucanue https://m.eds00.ru/863ea20e
KommnberorepHasd,
ypOOIKOCUCTEMBI
KOMMYHHUKATHBHAsI
3aKOHOMEPHOCTH O6mas
81 opmupoBaHs bu6mmoteka LIOK ;?agOTHOCTB’
HPOpMalluOHHAas
OCHOBHBIX https://m.edso0.ru/863ea20e pMart ’
N . KomnerorepHas,
B3aWMO/JICUCTBUI

KOMMYHHUKaTHBHAsA
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OPraHu3MOB B

IKOCHUCTEMAX
Mexanuzmbl OOmmas
BO3/ICUCTBUS TPaMOTHOCTb,
3arps3HEHUH pa3HBIX Wngopmanyontas,
TUTIOB HA KommnbroTepHas,
bubnuoreka [IOK KOMMYHUKAaTHBHAS
82 CyOOpraHM3MEHHOM, v
yoop https://m.edsoo.ru/863ea20e
OPraHU3MEHHOM,
NONYJISALIUOHHOM U
3KOCHCTEMHOM
YPOBHSIX
O6mas
buochepa — I'PaMOTHOCTh
83 00 e(lb;nI;HeTa Has bubamorexa LIOK I/? bopma c; a
H MaIlMOHHas,
m p https://m.edsoo.ru/863ea20e pMall
00oouka 3eMiun KomrbroTepHast,
KOMMyHI/IKaTI/IBHa}I
Oo6mas
Vuenue B. U. TPaMOTHOCTb
84 Bepnanckoro o bubmiorexa LIOK I/i) ) ’
H(pOpMalLMOHHAs,
pHal https://m.edsoo.ru/863ea20e pMmall
ouochepe Komnsrotepnas,
KOMMyHI/IKaTI/IBHa}I
O6mas
3aKOHOMEPHOCTH I'PAMOTHOCTh
85 c I.LICCTBO]I:aHI/ISI BuGmmorexa IOK I/i) ) ,
HPOpMallMOHHAasd,
Y https://m.edsoo.ru/863ea20e pMatt
ouocdepsl KowmmbroTtepHast,
KOMMYHI/IKaTI/IBHaH
O6mas
KpyroBopoTh! BeliecTn IPaMOTHOCTD
86 H%foreoiHMqucxne bubamorexa LIOK I/? ) ,
H(pOpMalLIMOHHAs,
https://m.edsoo.ru/863ea20e pMmall
LIUKIIBI KomnerorepHas,

KOMMYHUKaTHBHAsA



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e

30HaIBHOCTE

OOmas

I'paMOTHOCTb
87 ouocdepsl. OCHOBHBIE bubamorexa LIOK I/?HCI)OpMaHI/IO’HHaSI
https://m.edso0.ru/863ea20e ’
OMOMBI CcyIIN KommsroTtepHas,
KOMMYHHKaTHBHas
Ob6mas
88 Y CTOHHBOCTD bubmmoreka [JOK eraMOTHOCTB’
ouocdepsr https://m.edsoo.ru/863ea20e HpopmaLHORHaz,
Komnsrotepnas,
KOMMYHHUKaTHBHAasA
Oobmas
DKOJIOTUYECKHUE 'DaMOTHOCTD
89 KPU3HUCHI U UX bubamorexa LIOK I/i)H(i)OpMaHI/I(;HHaSI
https://m.edso0.ru/863ea20e ’
IPUYHUHBL KomnsrotepHas,
KOMMYHHKaTHBHas
Oo6mas
90 BosgeiicTBue uenoBeka Bub6mmorexa LIOK FHPaMOTHOCTB,
Ha Ouocdepy https://m.edsoo.ru/863ea20e HpopmaLHonHas,
Komnsrotepnas,
KOMMYHHUKaTHBHAasA
AnTpomnorenHoe Obmas
o1 BO37IEiicTBHE Ha bubnunorexa LIOK rupsgsgzzlcljc;HHaﬂ
PaCTUTENbHBIN U https://m.edsoo.ru/863ea20e X ’
. OMIIBIOTEpPHAS,
KHBOTHBIM MUD KOMMYHUKAaTHUBHAas
Oo6mas
TPaMOTHOCTb,
92 Oxpana pupoIBI bubamorexa LIOK I/i)H(bopMaLII/IOHHaH
https://m.edso0.ru/863ea20e ’
KomnrerorepHas,

KOMMYHUKaTHBHAsA
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OcCHOBHBIE IMPUHIUIIBI

OOmas

o I'paMOTHOCTD,
93 YCTOMYHUBOTO PA3BUTHUS Bubmuoreka LJOK I/? o
HpopMaIMoHHas,
YeJI0BEYeCTBA U https://m.edso0.ru/863ea20e pMarl
Kommnsrotepnas,
Hp Hp OBl KOMMYHHKaTHBHas
PartmonansHoe Oomas
OpHUPOAOIOIb30BaHHE Bu6 OK I'paMOTHOCTD,
94 U COXPAaHCHHUE nommorexa Il Hudopmanmonnas,
https://m.edsoo.ru/863ea20e = ovmproTepHAS
OMOJIOTHYECKOTO pras,
KOMMYHHUKaTHBHAasA
pazHoo0paszus 3emin
Oo6mmas
O06o061IeHne o TeMe IPaMOTHOCTb
95 «MHUKPOIBOJIIO eé bubmorexa LIOK I/i)q) ,
HUKPOIBOJIIOLIMS U HpopMaInoHHas,
P H https://m.edso00.ru/863ea20e pyat
pe3yabTaTeD) KomMmnerorepHas,
KOMMYHUKaTHBHAasA
O6mas
O060061IeHue o Teme IPaMOTHOCTb
96 «Maxpo3Bomrouus 1 eé bubamorexa LIOK I/i) ) ,
HPOpMallMOHHAasd,
p H https://m.edsoo.ru/863ea20e pyat
pE3YyIbTAThI» KomnerorepHas,
KOMMYHUKAaTHBHAas
O600IIeH e TI0 TeMe Obmas
TPaMOTHOCTb,
97 «Ipoucxoxaenue n bubnnoreka [JOK I/i) o
H(pOpMalMOHHAs,
pa3BUTHE KU3HU Ha https://m.edso00.ru/863ea20e pyar
KomnrerorepHas,
3CMJ'IG» KOMMYHHUKaTHBHAsA
O6061IeHNe O TeMe Obmas
I'paMOTHOCTD,
98 «Ipoucxoxaenue bubmmorexa [JOK I/i) o
HPOpMallMOHHAasd,
YenoBeKa — https://m.edsoo.ru/863ea20e pMant
KommnberorepHasd,
AHTPOIIOTEHES

KOMMYHUKAaTHUBHAas
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O06o0meHNE 10 TeMe Obmas
99 «3JKOJIOTHS — HayKa O 1 Bubnmoreka ITOK rPaMOTHOCTb,
B3aMMOOTHOMICHHSAX https://m.eds00.ru/863ea20e Hupopmannonnas,
Kommnsrotepnas,
Op TaHU3MOB KOMMYHHKaTHBHas
O0mas
O06o001IeHHE 110 TEME rpaMOTHOCTE
100 «Opranusmsl U cpena 1 bubamorexa LIOK I/fH(bOpMaLII/IO’HHaH
https://m.edsoo.ru/863ea20e ’
oouTaHU» KowmmbroTepHast,
KOMMyHI/IKaTI/IBHaSI
O6iast
O00011eHNE IO TEME TPAaMOTHOCTS,
101 «IKOJI0rUs BUIOB U 1 bubamorexa LIOK I/i)H(I)OpMaLII/IOHHaSI
_ https://m.edso00.ru/863ea20e ’
MO YIS KommbroTepHnasi,
KOMMYHHKaTHBHas
O00011eHME 110 TEME Obmas
102 «buochepa — 1 bubmoreka [IOK E’:gggizz:;L(;HHaﬂ
rio0anbpHas https://m.edso00.ru/863ea20e ’
Komnsrotepnas,
sKocucTeMa» KOMMyHI/IKaTI/IBHaH
OBHIEE KOJIMYECTBO 102 75

YACOB I10 [TPOTPAMME
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IMPOBEPSIEMBIE HA EI'D 110 BUOJIOT'MU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpeOoOBaHUSA

IIpoBepsiemble TPeGOBAHUS K PeIMETHBIM pPe3yJbTATAM OCBOEHUS
OCHOBHO# 00pa30BaTeJIbHON MPOrpaMMbl CpeHero 001ero 0opa3oBaHus

CdopmMupoBaHHOCTh 3HAaHMI O MecTe M poJld OHOJIIOTUHM B CHCTEME
€CTECTBCHHBIX HAyK, B ()OPMUPOBAHHU COBPEMEHHOW €CTECTBEHHOHAYYHOMH
KapTUHBI MUPA, B MIO3HAHUU 3aKOHOB MPUPOBI U PEHICHUH )KU3HEHHO BaXKHBIX
COIMAIbHO-ITUYECKHUX, SKOHOMHUYECKHX, 9KOJIOTUYECKUX pooeM
YeloBe4YecTBa, a TakKkKe B PEIIEHWH  BOMPOCOB  PAIMOHAIBHOIO
MIPUPOIOTIONIB30BaHMSs, B (POPMUPOBAHUY 1IEHHOCTHOTO OTHOIIICHUS K MPUPO/IE,
00IIECTBY, YEIOBEKY; O BKIIA/I€ POCCHUICKUX U 3apyO0exKHBIX YUEHBIX — OHOJIOTOB
B pa3BUTHE OMOJIOTUH

Brnanenue cucremoil 3HaHWIT 00 OCHOBHBIX METOJIaX HAYYHOTO MO3HAHMA,
UCIIONB3YEMBIX B OHOJIOTUYECKMX HCCIEIOBAHUSX JKUBBIX OOBEKTOB U
9KOcHCTeM (OINMCaHue, M3MEpPEHUe, IMPOBEICHUE HAONIOACHHI); criocobaMu
BBISIBJICHUS U OIICHKH aHTPOIIOT'€HHBIX U3MEHEHUH B IIPUPO/IE.

YMeHHue BBIBHTaTh THUIOTE3bI, MPOBEPSITh WX AKCIEPUMEHTAIBHBIMU
cpenctBamMu, GopMyIupysl Ledb HCCIeAOBaHUs, aHAIU3UPOBATH MOTyYEHHBIC
pE3yIabTATHI U I€TaTh BHIBOIBI.

BeisiBieHHE 3aBUCUMOCTH MEXIY HCCIEyeMbIMH BEIWYMHAMHU, OOBSICHEHUE
MOJTyYeHHBIX Pe3yJibTaTOB M (HOPMYJIHPOBAHHE BBHIBOJIOB C HWCIOIH30BAHUEM
HaYYHbIX OHSATHH, TEOPUI U 3aKOHOB

YMeHne BianeTb CHUCTEMOW OHOJIOTMYECKUX 3HAHWUW, KOTOpas BKIIOYAET:
OCHOBOIIOJIATaloIMe OHONOTMYECKHe TEPMUHBI U TIOHSTHUSI (KU3Hb, KIIETKA, TKaHb,
Opras, OpraHu3M, BUJI, TIOIYJISIIHS, SKOCUCTeMa, OMoLIeH03, brocdepa; meTadosm3m,
roMeocTas, KJIeTOYHBbIH HMMYHHTET, OWOCHHTe3 Oenka, OWOIMOIMMEpHI,
JMUCKPETHOCTb,  CAMOPETYJIALMSA, CaMOBOCIIPOM3BEICHUE,  HACIIEACTBEHHOCTD,
MU3MEHYMBOCTb, SHEPr03aBUCHMOCTbh, POCT U Pa3BUTHUE);

Oouonornueckue Teopuu: kierounas teopus T. llIBanna, M. Illneiinena, P.
BupxoBa; kioHanbHO-cenekTuBHOro ummynureta I1. Opnux, .M. Meunukosa,
XpPOMOCOMHasi T€OpUs HacieAcTBeHHOCTH T. Moprana, 3aKOH 3apOABIIIEBOTO
cxonctBa K. bapa, sBomtounonnas teopus Y. JlapBuHa, CHHTETHYECKAs TEOPUS
9BOJIIONIMU, Teopusi aHTpororeHeza Y. Jlapeuna; Teopus Ouoreonenoza B.H.
Cyxkauéra; yuenne H./. BaBunoBa o 11ieHTpax MHOr00o0pa3us U MPOUCXOKIACHUS
KylIbTypHBIX pacTeHuid, ydenue A.H. CeeprioBa o MyTsSX W HampaBIECHUSIX
sBomtonny, yueHue B.M. Bepuaackoro — o 6uocdepe);

3aKOHBI (eIMHOOOpa3usi TOTOMKOB TIEPBOrO IOKOJICHUS, paclleIuIeHUs
MPU3HAKOB, HE3aBUCUMOIO HacienoBaHus npuszHakoB [.  Mennens;
CIIETIJICHHOTO HACJIeJIOBAaHUS MPU3HAKOB M HAPYIICHUS CIEIJICHUS TeHOB T.
MopraHa; roMOJOTMYECKUX PsOB B HACIEACTBEHHOW u3meHunBoctu H.M.
BaBunoBa; renermueckoro paHoBecusi JIx. Xapnu wu B. BaiinOepra;
3apoabimeBoro cxonctBa K. bapa; Ouorenermdeckmii 3akoH . ['ekkens, O.
Mronnepa);

MPUHIIUIIBI (YUCTOTHI FAMET, KOMIUIEMEHTAPHOCTH);

npaBuia (MuaumMyMa FO. JInbuxa, 3K0I0rudecKoi MUupaMuIbl YUCENT, OMOMAacChl
Y DHEPIHUH);




runoresbl (koarepatHoit A.J. Onapuna, nepsuuHoro OymnboHa J[x. XoneiiHa,
mukpocgep C. @okca, pudozuma T. Hek)

YMeHue pemaTh MOMCKOBBIE OMOJOTUYECKHE 337auM; BBISBISATH MPUUMHHO-
CIIEICTBEHHBIE CBSA3M MEXIY MCCIECAYEeMbIMA OHOJOTMYECKUMH OOBEKTaMHU,
NpoleccaMu M SIBJICHUSIMH; JIeNaTh BBIBOJABI W TPOTHO3bI HA OCHOBAHUU
MOJTY4YEHHBIX Pe3yIbTaToOB;

COCTaBJIAITh TE€HOTUIIUYECKHE CXEMbl CKPELIUBAHHS JUIi Pa3HbIX THUIIOB
HacJIeJOBaHUsI [IPU3HAKOB Y OPraHU3MOB, COCTABIIATH CXEMBbI [IEPEHOCa BELIECTB U
SHEPIuu B 3KocucTeMax (1IeMy MUTaHUs, TUIIIEBHIC CETH )

YMeHHe ycTaHaBIMBaTh B3aUMOCBSA3M MEXKIY CTPOCHHEM U (YHKIHAMU:
OpPraHOMJOB, KIETOK pa3HbIX TKAaHEH, OPraHaMU M CHCTEMaMU OpIaHOB Yy
pacTeHuil, )KUBOTHBIX U YEJIOBEKA; MEX/y dTallaMu OOMEHa BEUIECTB; dTalaMu
KJIIETOYHOIO0 IMWKJIAa M OKU3HEHHBIX LHKIOB OpPraHU3MOB;  JTalaMu
SMOPHOHAILHOTO Pa3BUTHs, TEHOTUIOM U (EHOTUNOM, (EHOTHIIOM |
dakTopamMu cpelbl OOMTaHMS; MPOLECCAMHU HBOJIOLMM; IBIXKYIIMMU CHIIAMU
AQHTPOIOreHe3a; KOMIIOHEHTAMU PA3JINYHBIX SKOCUCTEM U IPUCTIOCOOTIEHUSIMHU K
HUM OpraHu3MOB

YMeHue BbIICINATh CYIIECTBEHHbIE TPU3HAKY:

CTPOCHHUSI BHPYCOB, KJIETOK IPOKAPHOT W OSYKAPUOT; OMHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX ~OpPraHU3MOB, BHJIOB, OHOTE€OLEHO30B, JKOCUCTEM U
Ouocdepsl; CTPOEHUS OPraHOB M CHUCTEM OpPraHOB pAcTEHHUH, >KWBOTHBIX,
YeJI0BEKa; IPOLECCOB >KU3HEAEATENbHOCTH, MPOTEKAOIMX B OpraHu3Max
pacTeHuil, )KUBOTHBIX U YEJIOBEKA; OMOJIOTMYECKHX MPOIIECCOB: OOMEHA BEIIECTB
(MetabonmusM), wuHGOpMAIMM U  MpEBpallleHUs] SHEPruu, OpoXkKeHus,
aBTOTPOHOrO M TEeTepOTPOPHOro THUMOB NHUTaHMS, (OTOCUHTE3a U
XEMOCHHTE3a, MHTO32, Meiio3a, ramMeToreHesa, aMOpuoreHesa,
NOCTAMOPHOHAIFHOTO Pa3BUTHS, Pa3MHOXKEHUsS, WHAWBUAYAILHOTO Pa3BUTHS
opraHuzMa (OHTOreHe3a), B3aMMOJAEWUCTBUS T€HOB, TIeTepo3uca; JeHCcTBHUHA
HCKYCCTBEHHOTO 0TOOpa, CTaOMIM3HPYIOIIETro, ABHXKYILETO U Pa3phIBAIOIIETO
€CTeCTBEHHOTO  0TOOpa; aJUIONaTPpUYecCKOro W CHMIIATPUYECKOTO
BUA000pa30BaHUs; BIHMSHUS JBIKYIIUX CHJ DBOJIOIMH Ha TeHO(POHT
HOMYJISAMH; TPUCIOCOOIEHHOCTH OPraHU3MOB K cpejie OOUTaHUs, Yepea0BaHUs
HANpaBJICHUH HBOJIOIMH;, KPYrOBOPOTa BEMIECTB W IOTOKA DHEPTHH B
HKOCHUCTEMAX

CdopMUpoBaHHOCTh YMEHHUS BBIJENATH CYIIECTBEHHbIE MPHU3HAKU BHPYCOB,
KJIETOK TMPOKAPHUOT M DBYKApUOT; OJHOKIETOUYHBIX M MHOTOKJIETOYHBIX
OpTraHW3MOB, BHJIOB, OMOTEOIIEHO30B M JKOCHCTEM; OCOOCHHOCTH IPOIIECCOB
oOMEHa BeIIeCTB M TPEBpallleHHs »HHEPTUUM B KIETKe, (OTOCHHTE3A,
TUTACTHYECKOTO M JHEPTeTHYECKOro 0OMEHa, XEMOCHHTE3a, MHTO03a, Meio03a,
OIJIOJJOTBOPEHUSI, PA3BUTHUS U PA3MHOXKEHUS, HHIUBUAYAIBHOTO Pa3BUTHUS
opranu3Mma (oHToreHesa), OOpbObI 3a CYIIECTBOBAHHME, €CTECTBEHHOTO OTOOpA,
BU000pa30BaHusl, MPHUCIIOCOOJIEHHOCTH OpPraHU3MOB K cpene OOUTaHus,
BJIMAHUA KOMIIOHCHTOB 5KOCUCTEM, aHTPOIIOT'CHHBIX M3MEHEHHH B PKOCHUCTEMAaX
CBOEH MECTHOCTH, KPYrOBOPOTa BELIECTB U MPEBPAIICHUS SJHEPTUH B Onochepe

YMeHue UCHONb30BaTh COOTBETCTBYIOIIME AaApPTYMEHTBI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl JOKa3aTEeIbCTBA PO/ICTBA OPTaHU3MOB Pa3HbIX
CUCTEeMATUUYECKUX TPYII;, B3aUMOCBSI3H OPTaHU3MOB M CpEAbl OOWTaHUS;
€MHCTBA YeJIOBEUYECKHX pac; HEoOXOTUMOCTH 370pOBOro olpa3a >KHU3HH,
COXpaHEHHUS Pa3HOO0Opa3wsl BUIOB U IKOCHCTEM KaK YCIOBHUS COCYIIECTBOBAHUS
MPUPOJIBI U YEIOBEYEeCTBA




YMeHne KpUTUYECKH OLIEHUBAaTh MHGOPMALHIO OMOJIOTHYECKOIO COAEPIKAHUS;
UHTEPIIPETUPOBATh 3TUYECKUE ACIHEKThl COBPEMEHHBIX MCCIEIOBAaHUN B
Ouosoruu, MeAMLMHE, OHOTEXHOJOTHM;, paccMaTpuBaTh  I[J100aJIbHBIE
HKOJIOTHYECKUE TPOOIEMBbI COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIECHHIO K
HUM COOCTBEHHYIO MO3ULIUIO



INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMbBIX HA EI'J
1O BUOJIOI'MHA

Koxa

1.1

1.2

HpOBepﬂeMLIﬁ 3JIEMEHT COACPKaHUSA

buonorus kak Hayka. JKUBbIE CUCTEMBI U UX U3YYCHUE

CoBpemeHHass Ouoyorus — KOMIUIEKCHasi HayKa. bruonormyeckne Hayku M HM3ydaeMble MU
npobnembl. DyHAaMeHTalbHBIC, NPHUKIAJHBIE W TOWUCKOBBIE HAyYHBIE HCCIECIOBAaHHUS B
6uosoruu.

3HavyeHue 6MosIOTUU B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHBI MUpA.
[Tpodeccun, cBsa3anHble ¢ Ouosiorueil. 3HaueHue OMOJIOTUU B MPAKTUYECKOH JESATEIbHOCTU
YeJoBeKa: MEAMIINHE, CETbCKOM XO03SHCTBE, MPOMBIIUIEHHOCTH, OXPaHe IPUPOIBI

JKuBble cUCTeMBI Kak TpeaMeT u3ydeHusi Ouonoruu. CBOWCTBA JKUBBIX CHCTEM: €IHMHCTBO
XUMHUYECKOIO COCTaBa, IUCKPETHOCTb W LEJIOCTHOCTb, CJIOKHOCTb U YIOPSAOYEHHOCTh
CTPYKTYpPBI, OTKpPBITOCTb, CaMOOpPTaHHU3allMsi, CaMOBOCIPOU3BEICHHUE, PA3APAKUMOCTb,
W3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpoBHM  OpraHu3alMyd  JKUBBIX  CHCTEM: MOJICKYJISIDHBIM, KJIETOYHBIA, TKaHEBBI,
OpraHU3MEHHBIA,  MOMYJISALMOHHO-BUJOBOM,  JKOCHUCTEMHBIH  (OMOTEOIICHOTUYECKUiN),
ounochepnsiid. [Ipomecchl, MPOUCXOASIIINE B )KUBBIX cCUCTeMax. OCHOBHBIC MPU3HAKH JKHBOTO.
Kuznb kak dhopMma CyIiecTBOBaHHUSI MaTEPUH

1.3

2.1

Mertonbl Ouonoruueckoil Hayku. HaGmtonenue, naMepenue, 3KCIepuMeHT, CUCTeMaTU3aIus,
MeraaHanu3. IlonsTme o 3aBuCMMOM M He3aBUCHMOM niepeMeHHOW. IlmanupoBaHume
skcniepuMenTa. [locranoBka u npoBepka runote3. Hynesas runoresa. [lonstue BbIOOpKU U €€
JIOCTOBEpHOCTh. Pa3dpoc B Ouonornueckux AaHHbIX. OLEHKAa JOCTOBEPHOCTH MOIYYEHHBIX
pe3ynbTaToB. [IpUUMHBI UCKaKEHUs pe3yIbTaTOB DKCIIEpUMEHTa. [IoHATHE CTaTUCTUYECKOTO
TecTa

Kierka xak Omosornueckas cucrema

Knetka — cTpykTypHO-(DyHKIMOHAIbHAS €QUHHIA KUBOTrO. VCTOpHS OTKpBITHUS KIETKH.
Pa6otsl P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBann, M. llneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpHUHU.

Metonbl MONEKYISApHOH W KJIETOYHOW OMOJIOTMM: MHUKPOCKONMs, XpomaTorpadus,
aNeKTpodope3, METOJ, MEUEHBIX aTOMOB, AudQepeHlunanbHoe IeHTpUyrupoBaHue,
KYJIbTUBUPOBaHHUE KJIETOK

2.2

XHWMHAYECKN COCTaB KJIETKH. Makpo-, MUKpO- U yJIbTPaMHKPOIEMEHThI. Boja u €€ ponb Kak
pacTBOpUTENs, pEareHra, yd4yacTue B CTPYKTYPHPOBAHHUU KIETKH, TEIUIOPETYIALUU.
MunepanbHble BellecTBa KJIETKH, MX Ouosornyeckas poisib. Pojgb KaTHOHOB M aHMOHOB B
KJIETKE.

buonornueckune nomumepsl. benku. AMHHOKHCIOTHBIN cocTaB 0enkoB. CTPYKTYpBhI OEIKOBOM
Monekynbl. [lepBuuHas cTpykTypa Oesika, NeNnTUAHas CBA3b. BTopuuHas, TpeTHuHasd,
yeTBepTUYHasi CTPYKTypbl. [leHarypaums. CsolictBa OenkoB. Kmaccudukauuss O6enkos.
Buonornyeckue pyHKIuN OEIKOB.

VYrneBoapl. MoHOCaxapubl, AUCaXapuIbl, OJIMTOCAXapuasl W mojucaxapuabl. OOmui mian
CTPOEHUS U (PU3MKO-XMMHUYECKHE CBOMCTBA YIiIeBOA0B. bruonornueckue GpyHKINH yriIeBOA0B.
Jlurmuet. ['unpodunsHO-THAPOdOOHEIE cBOcTBa. Kimtaccudukanus mununos. Tpurnumnepusl,
dochomunuael, Bocku, crepouabl. buonornyeckue ¢ynkuum aunuaos. OOume cBoicTBa
Ouoslorm4eckux  MeMmOpaH —  TEKy4ecTh,  CIIOCOOHOCTP K  CaMO3aMbBIKaHHIO,
HOJYIPOHHUIIAEMOCTb.




2.3

HyxneunoBesie kucnotel. JHK u PHK. Crtpoenue HykieMHOBBIX KHUCIOT. HykiieoTupbl.
[Mpunmun komruiementapHocTH. [IpaBuno Yapradgda. Crpykrypa JHK — nBoiinas cnimpais.
Mecronaxoxaenue u ouonorndeckue Gynkmuu JJHK. Buast PHK. @yaknun PHK B kietke.
Crpoenue moiekynsl AT®. Makpospruyeckue cBsizu B Mosiekyine AT®. buonorunueckue
byakuun AT®. BoccraHOBIEHHBIE TTEPEHOCUUKH, WX (QYHKIHMH B KieTke. CeKBEHUPOBAHHUE
JIHK.

CrtpykrypHast Ouosiorus: OuoxumMuueckue M OHoHU3MUECKHe HCCIeIOBaHUSI COCTaBa U
MIPOCTPAHCTBEHHOUN CTPYKTYPHI OMOMOJICKYIT

Tumbl KIETOK: JYyKapHOTHUECKass M Npokapuotudeckas. CTpyKTYpHO-(QYHKIHOHAJIbHbIE
00pa30BaHUs KJIETKH.

Crpoenne npokapuoTuyeckoil kinetku. Kierounas crenka Oakrepuit u apxeil. OcobeHHOCTH
CTpOEHUsI TreTepoTpodHON M aBTOTPO(PHOM NPOKAPUOTHYECKHUX KJIETOK. Mecto M poinb
IIPOKAPUOT B OMOLIEHO3aX.

Crpoenrie ¥ (yHKIMOHMPOBAHUE SYKApHUOTHYECKOM kieTku. Ilnazmatnueckas memOpaHa
(mna3manemma). CTpykTypa IUIa3MaTuyeckoil MeMmOpanbl. TpaHCHmopT BelIECTB uepe3
1a3MaTHYecKyl0 MeMOpany: maccuBHbIi (nuddysus, obneru€énnas nudQysus), akTUBHBIN
(mepBUYHBINA M BTOPUYHBIA aKTUBHBIN TpaHcnopt). [lonynponunaemocts MemOpaHnbl. PaboTa
HaTpUil-KaJIMeBOro Hacoca. OHAOLMTO3: MHHOLMTO3, (harouuTo3. Ok3omuro3. Kierounas
cteHka. CTpyKTypa U pyHKIMH KJIIETOUHOM CTEHKU pacTeHui, rpuooB.

[Mutomnmazma. ILlutozonb. Ilutockenmer. /[IBmxkenuwe wnurTomuasMbel. OpraHouzbl KIETKH.
OpnHOMeMOpaHHBIE OpraHOUIBI KJIETKHU: SHAoIuIa3Marudeckas cethb (DIIC), anmapar I'onbmxwy,
JU30COMBI, UX CTpoeHHE U (QyHKIMHU. B3aMMOCBS3b 0THOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
Ctpoenue rpanyiasipHoro petukyinyma. CHHTE3 pacTBOPUMBIX OenkoB. CHHTE3 KJIETOUYHBIX
meMmOpaH. ['mankuit (arpaHyispHbIi) >HJIOMIa3MaTudeckuil petukynyMm. CekpeTopHas
¢ynkus annapara ['onsaxu. TpancnopT BelecTB B kieTke. Bakyonn pacTUTENbHBIX KIETOK.
Knerounslii cok. Typrop.

[TosryaBTOHOMHBIE OPTaHOUABI KJIETKU: MUTOXOHPUH, TUIACTUABIL.

CrpoeHrie W (QYHKUMM MUTOXOHApPUN M TuiacTul. [lepBUuYHBIE, BTOPUYHBIE U CIIOKHBIE
IIacTUbl (POTOCHUHTE3UPYIOMIMX 3YKAapUOT. XJIOPOILIACTHI, XPOMOILIACTHI, JIEHKOIIACTBHI
BBICILINX PACTCHHM.

HememOpannbie opranonisl kieTku CTpoeHue 1 GyHKINYA HeMeMOpPaHHbBIX OPraHOU10B KIIETKH.
Pubocombl. MukpodunamenTsl. Mpleynble KIeTKH. MukpoTpy6ouku. KieTounslid meHTp.
CrtpoeHue u IBHKEHHE )KT'YTUKOB U pecHU4YeK. MUKpOTpyOOUKH IIUTOIIa3MbL. LIeHTpHOIb.
SAnpo. OOGonouka sijpa, XpOMaTHH, KapuoIiazMma, SAPBIIIKH, WX CTPOCHHE M (YHKIIHH.
SAnepuslii GenkoBbiit MaTpuKc. [IpocTpaHCTBEHHOE PACIIONIOKEHHE XPOMOCOM B HHTEP(Pa3HOM
anape. benkn xpomaTrHa — TUCTOHBI.

Knetounsie BkitoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KJIETOK SYKapUOT (PacTUTEIbHOM,
KUBOTHOMU, TpUOHON)

2.4

AcCUMMIIAIMS M JTUCCUMWISALIMA — JBE CTOPOHBI MeTabonm3ma. Turmbl oOMeHa BeIeCTB:
aBTOTpOQHBIH U TerepoTpodHbI. VYwyacTHe KHCIOpoJa B OOMEHHBIX Ipoleccax.
OHepreTuyeckoe obecneueHue KieTku: mpeBpamieHne AT® B OOMEHHBIX IpoIEeccax.
depMeHTaTUBHBIM XapakTep peakiuil kieToyHoro Merabonusma. @epMeHThbl, UX CTPOCHHE,
cBoiicTBa U MexaHu3M jerctBus. Kodepmentsl. Otnnuus pepMEeHTOB OT HEOPraHMUECKUX
KaTaJIn3aTopoB. bBelku-akTUBAaTOpbl W OENKU-UHTUOUTOPBL. 3aBUCHUMOCTb  CKOPOCTH
(bepMEHTATUBHBIX PEAKIH OT PA3IMYHBIX (PAKTOPOB.

[lepBU4HBIN CMHTE3 OpraHUYECKUX BemecTB B kieTke. dorocuHTe3. Posib Xj1oporiactoB B
nporecce ¢orocunteda. CperoBas u TemMHoBas (asbl. [IpogykTUBHOCTH (OTOCHHTE3A.
Brustaue pa3nmuuHbix GpakTopoB Ha CKOPOCTh OTOCHHTE3a. 3HaUeHHEe (POTOCHHTE3A.
XemocuHTte3. PazHooOpasue opraHu3MOB-XEMOCHHTETHKOB: HUTpUUIHMpYIONEe OaKkTepuu,
Kene300aKTepHH, CepOOAKTEPHH, BOJIOPOIHBIC OaKTepun. 3HAUCHHE XEMOCHHTE3A.




AnaspoOHble opranu3Mbl. Buabl Oposkenus. I[IpomykTel OpokeHHS M HX HCIIOJIb30BaHHE
4eJI0BEKOM. AHa’pOOHBIE MUKPOOPTAaHMU3MBI KaK OOBEKTHl OMOTEXHOJOTMH W BO30YAMUTENIH
001e3HEeH.

AdpoOHBIE OpraHu3Mbl. JTambl JYHEPreTuyeckoro oobmeHa. IloaroToBHUTENbHBIA ATall.
['mukonu3 — 6eCKUCIOPOAHOE PACIIEIIICHUE TITFOKO3BL.

Buonornyeckoe OkucCICHHE, WM KIETOYHOE IbIXxaHWe. Poilb MHTOXOHApUH B Ipoleccax
ononormyeckoro okucieHus. Luknmmueckue peakmuu. OxucaurensHoe (HochopHInpoBaHUE.
[IpeumymiectBa a’poOHOTO MyTH OOMEHa BEIIECTB Iepea aHadpoOHBIM. DP(PEKTUBHOCTH
SHEPreTHYecKOro o0OMeHa

2.5

Peakiun matpuuHOro cuHtesa. lIpuHIMI KOMIUIEMEHTApHOCTH B PEAKLHUAX MATPUYHOTO
cuHTe3a. Peanmmsanus HacneacTBeHHOW uHpopMmanuu. ['eHeTHdeckuii KOjA, €ro CBOMCTBA.
Tpanckpunuus — matpuunblii cuate3 PHK. [IpuHIunb! TpaHCKPUIIIUK: KOMILUIEMEHTApHOCTD,
AQHTHIIAPAIUICITBHOCTD, ACHMMETPUYHOCTD. TpaHCHsaus U e€ dTamnbl. Y4acTue TPaHCIIOPTHBIX
PHK B Ouocunrese 6enka. YcioBus 6uocunresa 6enka. KoaupoBanue amMuMHOKUCIOT. Ponb
pubocom B OmocuHTe3e OeIKa.

Opranuzanys reHoMa y IpoKapuoT U 3yKapuoT. Peryisinus akTUBHOCTH T€HOB y NPOKAPHUOT.
['umote3a omepona (. XKakoO, XK. Mano). Perymsimusi OOMEHHBIX MPOIIECCOB B KIIETKE.
Kiierounslii romeocras.

Bupycel — HekseTouHble (OpPMBI KU3HU U OONMUTaTHBIC Mapa3uTbl. CTPOGHHE MPOCTHIX H
CJIO’KHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

BupycHsie 3a001eBanus yenoBeka, xuBoTHbIX, pacteauid. CITN, COVID-19, conmansusie u
MEIUIUHCKHE TPOOIEMbI

2.6

Knerounslii 1iuki, ero nepuoasl u perymnauus. Marepdasza u muro3. OcoOeHHOCTH MPOIIECCOB,
nporekatomux B uHTepdaze. I[loaroroBka kieTku K JeneHuto. lIpecuHTeTHYECKUi
(MOCTMUTOTUYECKUI), CHHTETHUECKUI U MOCTCUHTETUYECKUN (IIPEMUTOTHUECKHUIT) TepHOIbI
uHTEp(Pasbl.

Matpununsiii cunte3 JIHK — permukanus. [Ipuanuns! permnkannn JJTHK: koMmemeHTapHOCTS,
MOJTYKOHCEPBATUBHBIA CHHTE3, aHTUNapauieNbHOCTh. Mexanusm permmkamuu  JIHK.
Xpomocombl. CTpoeHre XpoMocoM. Ternomepsl 1 TeloMepasa. XpOMOCOMHBIH Ha0Op KIETKU —
KapuoTHuIl. JIMTUIOMAHBIN M TarmiouIHbIM HaOOpbl XpOMOCOM. ['OMOJOTHYHBIE XPOMOCOMBI.
ITonoBbIE XPOMOCOMBI.

Jlenenue knetku — Muto3. CTaaAuu MUTO3a U MMPOUCXOJISALINE B HUX MpoIiecChl. THUIIBI MUTO3a.
Kapuokunes u nurokuHes. buosnornueckoe 3HaueHUE MUTO3a. Perymsiiuss MUTOTHUYECKOTO
nukJia kietku. [Iporpammupyemas kietoyHasi THOENb — arnomnTo3.

DyHKIHOHATIbHAS TCHOMUKA

3.1

Opranusm Kak OMoIoruyecKas cuctemMma

OIHOKJIETOUHBIE, KOJIOHHAThHBIE, MHOTOKJIETOYHBIE OPraHW3Mbl M MHOTOTKaHEBBIC
OpTaHU3MBI.

®DopMbl pa3MHOXKEHUSI OPTaHU3MOB: Oecroyioe (BKJIIOYas BET€TaTHUBHOE) U TMOJOBOE. Bumpl
0ecroIoro pa3MHOKEHUS: TOYKOBaHUE, CIIOPYIISIHS, (pparMeHTalvs, KIOHHPOBaHHUE.
[TonoBoe pa3zmuoxenue. [lonoBsie kneTku, uiu rametsl. Menos. Cragun merosa. [loBegenue
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbIci Meiio3a ¥ MOJIOBOTO Mpolecca.
Meiio3 u ero MecTo B KU3HEHHOM ILIMKJIE OPTaHU3MOB.

[TpenzaponbimeBoe pazsutue. ['amerorenes y kuBoTHbIX. [lonoBeie sxene3bl. OOpazoBaHue u
pa3BUTHE TMOJOBBIX KieTOK. CnepmaroreHe3 u ooreHe3. CTpoeHHE TMOJOBBIX KIETOK.
OmnogoTBOpeHHEe W AMOPUOHATBHOE pa3BUTHE >KUBOTHBIX. CMOCOOBI OIIOIOTBOPEHUS:
Hapy)KHoe, BHyTpeHHee. [lapTeHorenes.

WupuBuayanbHOE pa3BUTHE OpraHu3MoB (oHTOreHe3). Ctamuu SMOpHOreHe3a >KMBOTHBIX (Ha
npumepe  Jsarymku).  Jlpobnenwe. Tumbl  gpoGnenus.  OcoOEHHOCTH — IPOOJICHUS
MJIEKOIMTAIONMX. 3apOJbIILEBbIE JUCTKH (racTpyssiiys). 3akjaZKa OpraHOB M TKaHEH U3
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3.3

3apOJBIILIEBbIX  JIMCTKOB. B3aMMHOE BIMSHHE YacTeil  pa3BUBAIOIIETOCS  3apOJbIlla
(oMOpHOHaNbHAST MHIYKIMs). 3akiajika IJ1aHa CTPOEHHUs IKUBOTHOTO KakK pe3yibTar
HEepapXUUeCKUX B3aUMOACWUCTBUII reHOB. BiusHue Ha SMOpHOHANBHOE Pa3BUTHE PA3IUYHBIX
(aKTOpOB OKpYKArOIIEH Cpebl.

Poct u pa3Buthe x*uBOTHBIX. [locTamMOpuoHanbHblil epuoj. [IpsiMmoe u HenpsMoe pa3BUTHE.
PasButue ¢ meramopo30M y 0eCriO3BOHOYHBIX U IMO3BOHOYHBIX JKUBOTHBIX. bronornyeckoe
3HAQUYEHHE MPSMOIO U HENpPSIMOrO pa3BUTHUSA, UX PacHpoCTpaHEHUEe B mpupoae. Tumsl pocra
AKUBOTHBIX. DAKTOPBI peryssiliuy pocTa KUBOTHBIX U YesoBeKka. CTauu nocTaMOpHOHaIbHOIO
pPa3BUTHS y )KUBOTHBIX U yesoBeka. [leproibl OHTOreHes3a yenoBeka.

Pasmuoxxenue u pa3suthe pacreHuil. ['amerodut u ciopodpur. Meiio3 B KHU3HEHHOM LIHKIIE
pactenuii. (OOpaszoBaHWe CIop B Tpolecce Meio3a. [‘ameTroreHes y pacTeHUH.
Om1o10TBOPEHHE U Pa3BUTHE PACTUTEIbHBIX OPraHu3MOB. J[BOWHHOE OIUIOJAOTBOPEHUE Y
[[BETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE CEMEHHU. MeXaHU3Mbl PETYJISIIUU OHTOTeHe3a
Y PaCT€HHI U )KUBOTHBIX

Wcropust cTaHOBIIEHUS M pa3BUTHSI T€HETUKH Kak HayKu. OCHOBHBIC T€HETUYECKHUE MOHSITHS 1
CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUICJIbHBbIE TEHbI, aJbTEPHATUBHBIC IPHU3HAKH,
JIOMUHAHTHBIN U PEIIECCUBHBIN TPU3HAK, TOMO3UT0Ta, T€TEPO3UTOTA, YUCTASI IMHUS, THOPUIBI,
reHotur, (enotun. OCHOBHbIE METOJbl T€HETHUKU: THUOPUIOIOTUYECKUN, ITUTOIOTHUYECKHIA,
MOJIEKYJISIPHO-TEHETUYECKU I

Monorubpuanoe ckpemuBanue. [lepBoiii 3akoH MeHeNs — 3aKOH €IUHO00pasusi THOPUIOB
nepBoro nokosnenus. IlpaBuwio pomuHupoBanus. Bropoit 3akon MeHnens — 3aKkoH
pacuieruieHusl Tpu3HakoB. lluTomornueckue OCHOBBI MOHOTHOPHIHOTO CKpEIIUBAHUS.
['unoresa 4UCTOTHI raMer.

AHanusupyroiee ckpemuBadue. [IpoMexyTouHblil XapakTep HaclenoBaHus. Pacmierienue
MIPU3HAKOB IIPU HETIOJHOM JIOMUHHUPOBAHUMU.

Hurnbpunnoe ckpemuBanue. TpeTuit 3akoH MeHens — 3aKOH HE3aBUCUMOTO HAclieIOBaHUS
npu3HaKkoB. LluTonornueckre OCHOBBI TUTHOPUIHOTO CKPEIIMBAHUS.

CueruienHoe HacienoBanue npusHakoB. Pabotrel T. Moprana. CreruieHHOE HacieIOBaHHE
T€HOB, HAPYLIEHUE CLETUIEHUS MEXAY F'€HaMH. XPOMOCOMHAas TEOPUs HACJIEICTBEHHOCTH.
I'enetnka mnosa. XpOMOCOMHBIM MEXaHH3M OIpPENENICHUs I0JIa. AYTOCOMBI M IIOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHbIii U reTeporamMeTHbld mos. ['eHeTndeckass CTpPyKTypa IMOJOBBIX
xpomocom. HacnegoBanne Npu3HAKOB, CHETVIEHHBIX C IMOJIOM.

I'enoTunn kak wnenoctHas cucrema. llnedorponuss — MHOKECTBEHHOE [EHWCTBUE TIEHA.
MHOKXeCTBEHHbI ajuienu3M. B3anmoaeicTBhe HealuleNIbHBIX TeHOB. KOMIIEMEHTapHOCTb.
Onucra3z. [lonumepus

3.4

BzanmopeticTBue reHoTHNa B cpenbl pu hopMupoBaHuK (PpeHotumna. M3MeHInBOCTh MTPU3HAKOB.
KauecTBeHHBIE UM KOJMUYECTBEHHbIE MNPU3HAKUA. BHIbl M3MEHUYMBOCTH: HEHACIEJCTBEHHAs W
HACJICICTBEHHAsI.

MoudukanmonHas W3MEHYUBOCTh. Poib cpeapl B (OPMUPOBAHHMU  MOAUDUKAIIMOHHOM
n3MeHunBocTd. Hopma peakumu npusHaka. BapuanumoHHbIN psii M BapuanuoHHas kpusas (B.
Horanucen). CBoiicTBa MOIU(PHUKAITMOHHON H3MEHYNBOCTH.

I'eHoTunmueckass W3MEHYMBOCTh. (CBOWCTBA  TIE€HOTUIIMYECKOM  HM3MEHYHMBOCTH.  Bubl
TeHOTUTTMYECKON N3MEHUMBOCTH: KOMOMHATHBHASL, MyTAI[HOHHASI.

KomOuHaTiBHasE W3MEHUMBOCTh. MeW03 M TOJOBOM MPOILECC — OCHOBA KOMOWHATHBHOM
W3MEHUYMBOCTU. PoNh KOMOMHATHBHOM M3MEHYMBOCTH B CO3/IaHHH T€HETHUECKOTO Pa3HOOOpas3Hs
B IIpeziesiaX OJJHOrO BU/IA.

MyraimoHnHast '3MEHUMBOCTh. Buibl MyTaluii: TeHHbIE, XPOMOCOMHBIE, TeHOMHbIE. CTIOHTaHHBIE
Y WHAYUUPOBAHHBIE MyTaluH. SlAepHble W LUTOIUIa3MaTHYecKue Myranuu. CoMaTtudeckue H
OJIOBbIE MyTalUUH. [ [puurHBI BOSHUKHOBEHUS MyTalMil. MyTareHsl 1 X BIMSHUE HA OPraHU3MBI.
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3aKOHOMEPHOCTH MYTALMOHHOI'O NpoIecca. 3aKOH TOMOJIOTUYECKUX PSAJOB B HACIIEICTBEHHOU
n3meHunBoct (H.W. BaBunos). BuesgepHast ”3MEHYHMBOCTh U HACJIEICTBEHHOCTD

Kapuotun yenoseka. Mex1yHapoiHasi mporpaMmma UCClIeA0BaHUs TeHOMA yeioBeka. MeTo bl
U3YYEeHHUS TEHETUKH YeJOBEeKa: TIeHEaJOTMYeCKUd, ONM3HEIOBbIH, LIUTOTCHETHUYECKU,
MONYJISLIUOHHO-CTATUCTUYECKUM, MOJEKYIsIpHO-TeHeTHYecKuid. COBpeMEHHOE OIpeiesieHue
TFEHOTHUIIA: TTOJTHOTEHOMHOE CEKBEHHpPOBAaHUE, F€HOTUIIMPOBAHKE, B TOM YHCJIE C MOMOIIBIO
[TL[P-ananu3a. HacnencrBeHHbIe 3a00eBaHUs YellOBEKa. [ €HHBIE M XPOMOCOMHBIE OOJE3HU
yelioBeKa. boNe3HH ¢ HAacIeNCTBEHHOM NpepacloiOKEHHOCThIO. 3HAY€HHUE MEAMIIMHCKOM
TCHETUKU B MPEIOTBPALICHHH M JICYCHUU T€HETUYEeCKHUX 3aboyieBaHMid denoBeka. CTBOJIOBBIC
KIICTKH

3.6

3.7

JomecTukanus U cenekuus. 3apoxkaeHue celeKnu U Jjomectukanuu. Yuenue H.WU. BaBuiosa o
HEHTPaX MPOUCXOXKIIEHUSI U MHOT000pas3us KyJlIbTYPHBIX pacTeHHi. Poib cenekiuu B co3naHuu
COpPTOB PACTEHUI U MOPOA KUBOTHBIX. CopT, MOpoAa, ITamMM. 3aKOH TOMOJIOTHYECKUX PSJIOB B
HaclencTBeHHOM n3MeHunBocty H.M. BaBuiosa, ero 3HaueHue Juist CEIEKIMOHHON pabOThI.
MeTtoapl ceneKiMOHHOM padoThl. MCKycCTBEHHBINM OTOOpP: MAacCOBBI U WHAMBHIYaJTbHBIMH.
Drarnbl KOMOMHAIIMOHHOW celleKiud. VcpITanue mpon3BoguTelield mo moToMctBy. OTOOp M0
TEHOTUITY C MOMOUIbIO OLEHKH (PEHOTUIIA MMOTOMCTBA MU OTOOp MO TE€HOTHUITY C MOMOUIBIO
ananmusa JIHK.

HckyccTBeHHBIN MyTareHes Kak MeToJ CEIEKIIMOHHOM padoThl. PaqualimoHHbIN U XUMHYECKUN
MyTareHe3 KaK HWCTOYHHK MYTalUid y KyJbTypHbIX (opm opranusmoB. lcmonbs3oBaHue
T€HOMHOTO PeJaKTUPOBaHUA U MeTOJ0B pekoMOMHaHTHBIX JIHK g momyueHust ucxomgHoro
Marepualia sl CEJEKIUH.

[Tonyuenne monuIion0B. BHyTpuBHaOBas TuOpuaM3ays. BIM3KopoACTBEHHOE CKpEIUBaHKE,
Wi UHOpuaMHT. HepoacTBeHHOEe CKpelmBaHue, Wik ayTOpUAMHT. ['eTepo3uc U ero MpuYHHEIL.
Hcnonn3oBanue rereposuca B cenekimu. OtganéHHas rudpunmsanus. [Ipeononenue Gecruionus
MEKBUIOBBIX THOPUAOB. JIOCTHIKEHUS CENIEKIMH PACTEHUM U )KUBOTHBIX

OOBbeKThl, HUCHOJb3yeMble B OWOTEXHOJOIMH, — KIETOYHBbIE U TKaHEBbIE KYIbTYpHI,
MHUKpPOOPTaHU3MBbI, WX XapakTepucTHKa. TpaauiroHHas OWOTEXHOJOIus: XjeOorneueHue,
MOJIy4eHHE KUCIOMOJIOYHBIX MPOJAYKTOB, BUHOENHE. MukpoOnonorndeckuit cuHTe3. OOBbeKThI
MHUKpPOOHOIOTHYecKUX TexHomorui. [Ipon3BoiacTBo Oenka, aMUHOKHUCIOT M BHUTAMHUHOB.
HckyccTBEHHOE OIUTONOTBOPEHUE. PEKOHCTPYKIMS SIMIIEKIETOK M KJIOHUPOBAHUE >KMBOTHBIX.
MeTto TpaHCIUTaHTALUU SAEP KIETOK.

XpOMOCOMHAsl M TeHHas WHXeHepus. VCKyCCTBEHHBI CHHTE3 I'€éHa M KOHCTPYHpPOBAHUE
pexoMmOuHanTHBIX JIHK. JlocTHXKeHMs U MepCIeKTUBBI XPOMOCOMHOW M T€HHOM WH)KEHEpHUH.
MenuuuHckre 6uoTexHoiaoruu. Mcnoib30BaHne CTBOJIOBBIX KIETOK

Cucrema u MHOFOO6pa3I/IC OpPraHn4eCKoOro Mmupa
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Buonornyeckoe pasHooOpasue opranuzmMoB. CoBpeMeHHasi CHCTEMa OPraHHYeCKOro MUpa.
[Tpunummne! k1accuduxanyuu opranu3MoB. OCHOBHBIE CUCTEMATHUECKHUE TPyl OPTraHU3MOB.
OCOOEHHOCTH CTPOEHHS] U JKU3HEAEATENIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuw,
apxeu, OJHOKJETOYHble TpHObI, OJHOKJIETOYHbIE BOAOPOCIH, JAPYTUE€ MPOTUCTHI.
KononunanbpHble opraHu3Mbl. JIBH)keHHE OJHOKJIETOYHBIX OpraHU3MOB: aMEOOUAHOE,
KTYTUKOBO€, PECHUYHOE. 3allluTa Yy OJHOKIETOYHBIX OpraHu3MoB. Pasgpaxumocts y
OJIHOKJIETOYHBIX OPraHU3MOB. TaKCHUCBI

4.2

MHOrokieTouHble pacTeHus. B3auMOCBSA3b 4YacTei MHOTOKJIETOYHOIO oOpraHusMa. TkaHw,
OpraHbl M CHUCTEMBI OPraHOB MHOTOKJIETOYHOrOo Opranu3Ma. OpraHusM Kak €IWHOE LENOE.
Txanu pacteHuid. TUIIBI paCTUTENBHBIX TKAaHEW: 00pa3oBaTeNbHasl, TOKPOBHAsS, IPOBOISIIIAS,
OCHOBHasi, MexaHu4deckasi. OCcoOEHHOCTH CTpPOCHMs, (PYHKIIMH M PACIOIOKEHUS TKaHEH B
opraHax pacTeHUU
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4.6

BereratuBHble U reHEepaTUBHbBIE OpraHbl pacTeHud. DYHKIMU OPraHOB U CHUCTEM OPraHOB.
Kapkac pacrenuil. /[BU>keHrE MHOTOKJIETOYHBIX PACTEHHUI: TpONU3MbI U HacTuu. [lornomenue
BOJIbl, YIJIEKHCIIOIO Tra3a W MHHEPAJIbHBIX BEIIECTB pAaCTEHUAMH. J[pIXaHHWe pacTEeHUU.
Juddysus ra3oB yepes NOBEPXHOCTh KJIETKU. TpaHCIOPTHBIE CHCTEMBI pacTeHui. Beinenenue
y pacTeHui. 3ammra y MHOTOKJIETOYHbIX pacteHuid. Kyrukyna. CpencrBa macCHBHON U
XAMHUYECKOM 3a1uThl. DUTOHIUIBI.

PazapaxxuMocTe M perymsiuss |y OpraHusMoB. PaznpaxumMocTb W perysiuus y
MHOT'OKJIETOYHBIX pacTeHUI. POCTOBbIE BEllleCTBA U UX 3HAYEHUE

MHOroKJIETOYHbIE KUBOTHBIE. B3aMMOCBS3b 4YacTeld MHOTI'OKJIETOYHOTO OpraHusma. TkaHw,
OpraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOrO opraHu3Ma. OpraHusM Kak €IUHOE IIEJIOE.
I'omeocTa3. TkaHM >KMBOTHBIX M 4YeJIOBEKa. THIBI JKUBOTHBIX TKaHEH: SIHUTEIHNAIbHAL,
COEIMHUTEINbHAS, MblllIeuHas, HepBHasA. OCOOEHHOCTH CTpOeHHMsI, QYHKIIUN U PACTIOIOKEHUS
TKaHEW B OpraHax *KMBOTHBIX U YEJIOBEKA

Oprasbsl ¥ CUCTEMBI OPTraHOB KMBOTHBIX. DYHKIIMK OpraHoOB U cUCTeM opraHoB. Omnopa Tena
opranu3moB. CKeleTbl OJIHOKJIETOYHBIX M MHOIOKJIETOYHBIX »XMBOTHBIX. HapyxHblii u
BHYTpeHHUH ckeneT. CTpOCHHE U TUIIBI COSTUHEHUS KOCTEH.

JIBU)KeHHEe MHOTOKJIETOYHBIX »KMBOTHBIX. IluTraHue »uBOTHBIX. [IlUTaHMe MO3BOHOYHBIX
JKUBOTHBIX. [[pixanue wuBOTHBIX. KoxHoe npixanue. XKadepHoe u 1EroyHoe AbIXaHue.
JlpiXxaHue TO3BOHOYHBIX JKUBOTHBIX. OBOJIIOIMOHHOE YCIOKHEHHE CTPOCHHS JETKUX
MMO3BOHOYHBIX KUBOTHBIX. JpIXaTeapHAs CUCTEMA YeloBeKa. MeXaHU3M BEHTHIISILIUY JIETKUX Y
NOTUL U MIJIEKONUTAIOWUX. TpaHCHOPT BEIIECTB y OPraHU3MOB. TpaHCHIOPT BEUIECTB Yy
)KUBOTHBIX. KpoBeHOCHass cuctemMa u €€ opranbl. KpoBeHOCHass cHCTEMa MO3BOHOYHBIX
KUBOTHBIX. Kpyru kpoBooOparienus. DBOTIONMOHHBIE YCIOKHEHUSI CTPOSHHSI KPOBEHOCHOU
CHCTEMBbI TTO3BOHOYHBIX JKMBOTHBIX. BblIeneHue y opranu3moB. BeineneHue y >KUBOTHBIX.
CokparurenbHble Bakyonu. Opranbl BbielieHHs. CBs3b MOJOCTH Tela C KPOBEHOCHON M
BBIZICIUTENILHON  CHUCTeMaMu. BpIeneHne y TMO03BOHOYHBIX JKMBOTHBIX. 3aluTa Yy
MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M X IIPOU3BOIHBIE.

PaznpaxxumocTs U peryisinus y opranu3MoB. Pa3ipauMocTh y OTHOKJIETOYHBIX OPTaHU3MOB.
Takcucel. Pa3apa)kuMOCTh U peryiisaius y MHOIOKJIETOYHBIX pacTeHui. PocToBbIE BelecTsa u
VX 3HAUYCHUE.

HepBHast cuctemMa u pedueKTopHasl peryisius Yy MHOTOKJIETOYHBIX >KMBOTHBIX. HepBHas
cucreMa u e€ OT/eIbl. DBOJIIOIIMOHHOE YCIOKHEHUE CTPOSHUSI HEPBHOM CUCTEMBI Y )KUBOTHBIX.
Pazpabotka anroputMoB u mporpamMm i 3GGEeKTHBHOW (QYHKIIMOHATHHOW aHHOTAIMH
T€HOMOB, TPAHCKPUIITOMOB, TPOTEOMOB, METa00JIOMOB MHKPOOPTaHU3MOB, PACTCHHM,
JKUBOTHBIX U YEJIOBEKA

5.1

OpFaHI/I3M YCJIOBCKA U €TI0 3J0POBLE

Oprassl ¥ CUCTEMBI OPTaHOB YesioBeka. OT/Ebl TOJIOBHOTO MO3Ta TTO3BOHOYHBIX KUBOTHBIX.
Pedrnekc u pednextopHas nayra. besycnoBHble U ycnmoBHBIE peduiekchl. ['ymopanbHas
PETYIAIUS ¥ SHAOKPUHHAS CHCTEMa )KHBOTHBIX U YeloBeKa. JKene3bl SHAOKPHUHHOW CUCTEMBI
U UX TOPMOHBI. JlelicTBHE€ TOPMOHOB. B3aMMOCBSI3b HEPBHOM MU DHIAOKPUHHOW CHCTEM.
['mnoranamo-runoduszapras cucrema. Peduexc m pednekropnas ayra. besycioBHbie u
YCIIOBHBIE pedIieKCh

5.2

3ammrTa opranusMa ot 6one3Held. IMMmyHHas cucreMa uenoBeka. KiieTouHslit 1 ryMOpabHbIi
UMMYHUTET. BpoxnéHublli, mNpHOOpeTEHHBIN crenuduueckuii UMMYyHHTET. Teopus
KJIOHAJIbHO-CEJIEKTUBHOTO UMMYHUTETA (IL.9pnux, @®.M.bepser, C.Tonerasa).
BocnanurensHble OTBETBI OpPraHu3MOB. Poib BpPOXAEHHOTO MMMYHHTETAa B Pa3BUTHH
CHCTEMHBIX 3a00JIeBaHHHA

5.3

KpoBenocHass cucrtema u e€ opranbl. Cepale, KpOBEHOCHBIE cocyabl UM KpoBb. Kpyru
KpoBooOpareHus. Pabora cepama u e€ perysnus
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Hpixanue uvenoseka. Juddysus razoB yepe3 MOBEpXHOCTh KIETKU. JlpIxaTenbHas cUCTeMa
qenoBeKa. J{pIxarenpHasi MIOBEpXHOCTh. Perymnsius apixanus. JpxarenbHbie 00BEMBI
[InmeBapuTenpHas  CHUCTEMA  YEIIOBEKA. Otnenbl  MUINEBAPUTEIBLHOTO  TpakTa.
[InmeBapuTenbHbIe )Keae3bl. BHYTpUIIOIO0CTHOE M BHYTPUKJIETOYHOE MUILEBAPEHUE

5.6

[ToxpoBbl U ux npousBoaHble. Opransl Beiaenenus. [louku. Ctpoenne u GyHKIIMOHUPOBAHUE
HedpoHa. OunbTparus, CEKperus U 00paTHOE BCAChIBAHUE KaK MEXaHU3MbI pabOThI OPraHOB
BbIienieHus. OOpa3oBaHie MOYH Y YeIOBeKa

5.7

6.1

6.2

6.3

JIBmkeHue deroBeka: MblmeyHas cucteMa. CKeleTHple MBIIIBI U uX padorta. CTpoeHHE M
THUIIBI COETMHEHNA KOCTEN

Teopus 3Bomtonuu. PazButue sxu3Hu Ha 3emiie

Opomtormonnas teopus Y. [lapsuna. [Ipeanocsiiku BOSHUKHOBEHUS NapBUHU3MA. JKU3HB U
Hay4Has fearenbHocTs Y. JlapBuHa.

JIBuoKky1ue cuibl 3BOIIONMU BUAOB 10 Y. /lapBuHY (BbICOKas MHTEHCUBHOCTH Pa3MHOKEHUS
OpPraHu3MOB, HACIIEJACTBEHHAs] M3MEHYMBOCTH, OOph0a 3a CYyIIECTBOBAHUE, €CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOD).

Odopmnenune cunternyeckor teopun 3Boionuu (CTI). HeltpansHas Teopusi 3BONIOLHUU.
CoBpeMeHHast SBONIOIIMOHHAsL OMOJIOTHS. 3HaYeHHE YBOJIIOIIMOHHOM Teoprr B (HOPMUPOBAHUU
€CTeCTBEHHO-HAYYHOW KapTUHBI MUPA

[Tomynsiuust Kak dsjaeMeHTapHas eauHuna 3Boirolud. COBpEMEHHbIE METOAbl OLIEHKU
TeHETUYECKOr0 Pa3sHOOOpa3us U CTPYKTYphl MONyisiuuid. Mi3MeHeHne reHooH1a MOMyJIALUN
KaK 3JIEMEHTapHOE HBOJIIOLIMOHHOE sIBJIEHHE. 3aKOH IT'eHeTndeckoro pasHoBecus [x. Xapau, B.
Baiin6epra.

OnemeHTapHble  (AKTOpbl (ABMXKYLIME CHJIBI) OJBOJIOUMHU. MyTanMoHHBIA mpoliecc.
KomOunaTtuBHas m3MeH4nMBOCTb. Jlpeil reHoB — ciiyuyaiiHble HEHaNpaBJICHHbIE M3MEHEHUS
yacToT ayuieneil B momymsiuusix. O¢¢ekr ocHoBaTensd. Murpauuu. M3onsauus nomyiasuui:
reorpaguueckas (IpoCTPaHCTBEHHAs ), Oronornyeckas (penpoayKTHBHAS).

EctectBeHHbII 0TOOP — HampaBisiomui ¢paktop 3Boaonun. GopMbl eCTECTBEHHOT0 0TOOpA:
JBYDKYIIUH, CTaOWIM3UPYIOLINH, pa3pbIBatouil (qu3pynTUBHBI). [TonoBoit oT6Op.
[Tprcnoco0NeHHOCT, OpraHU3MOB KaK pe3yJbTaT MHUKPO3BOJIOLUWU. Bo3HHMKHOBEHUE
npucnocoOieHnit y  opraHu3mMoB.  Apomopdo3sl W uaMoanantauuu. [Ipumepsl
PUCTIOCOOIEHUH y OpraHu3MoB. OTHOCUTEIBHOCTh PUCIIOCOOIEHHOCTH OPTaHNU3MOB.

Bugn, ero xpurepunm u cTpykTypa. BumooOpazoBaHHMe Kak pe3yibTaT MUKPOIBOJIIOLUH.
M3omsmust — kimodeBoi (dakTop BUAooOpazoBaHus. [lyTh u cmocoObl BHI000pa3oBaHUS:
ajsionaTpuieckoe (reorpauyeckoe), CHUMIIATPUUECKOE (IKOJOTHYECKOE), «MTHOBEHHOE)
(momummonu3anus, TuOpuaAn3aIus). JJMUTeTbHOCTh IBOTIOIIMOHHBIX TIPOIIECCOB.
Mexanu3msbl (POpMUPOBAHUS OMOJIOTUYECKOTO pa3HO0Opa3usl.

Ponp  3BOdIOIIMOHHOM Ouonormu B pa3padOTKe HAy4YHBIX METOAOB  COXpaHEHUs
6unopazHooOpaszus. MHUKpPO3BOMIONHA U KOABOIIONMS MApa3sUTOB M HUX X035€B. MeXaHU3MBI
(GhopMHUPOBaHHS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI ¢ HEl

MeTopl M3ydeHUsT MaKpOdIBOJIONHU. [[a€cOHTOIOTHYECKHE METOABI M3YYCHHS DBOJIOIIHH.
[Tepexonubie GopMbl U PUIOTCHETUYECKUE PSIBI OPTAHI3MOB.

broreorpadudeckue MeToab! H3ydeHus 3BoIONH. CpaBHEHHE (JIOPHI U (PayHBI MATEPUKOB H
ocTpoBoB. bruoreorpaduyeckue obmactu 3eMiau. BUabI-DHIEMUKH U PETTUKTHI.
DOMOpHOJIOTHYECKUE W CPABHUTEIBHO-MOP(OIIOTHYECKAE METOIbl HM3YYCHHUS SBOJIOINU.
['eHeTHYEeCKUE MEXaHU3MBI IBOJIOIUHA OHTOTEHE3a U TOSIBIICHUSI YBOJIIOIIMOHHBIX HOBIIECTB.
['oMonornyHble ¥ aHAJIOTHYHBIE OpraHbl. PymuMeHTapHbIE OpraHbl W aTaBH3MBI.
MounekynsipHO-TeHETHYECKHe, OWOXMMHUYECKHE U MAaTeMaTUYeCKUE METONbl HW3YYCHHUS
sBooIUK. ['oMosornynbie reHbl. COBpEMEHHBIE METOABI MOCTPOCHHS (PHIOTEHETHYECKHUX
JICpEBBEB.




XPOMOCOMHBIE MyTaIlH M YBOJIOIUS TEHOMOB.
OO0mue 3aKOHOMEPHOCTH (IpaBWiia) 3BOJONMUA. HeoOpaTuMOCTh 3BONIONWU. ANanTHBHAS
panuanus. HepaBHOMEPHOCTh TEMITOB 3BOJFOIHH

6.4
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HayuHble runotes3sl NpOUCX0KACHUS KU3HU Ha 3emiie. AOroreHes u nancnepmusi. JJonaydnsie
IPEJICTaBICHUsT O 3apOKICHUM KM3HM  (KpeaunoHW3M). ['mnore3a  MOCTOSIHHOTO
CaMO3apoKJICHUsT XKU3HU U €€ ompoBepkeHue onbiTamu D. Pemgu, JI. Cnamwnanmanu, JI.
[Tacrepa. IIpoucxoxaeHue KU3HU U aCTPOOUOIIOTHSL.

OcHoBHbBIE 3Tanbl HeopraHuueckoil sBomtonuu. I[lnanerapnast (reonoruydeckas) 3BOJIOLUS.
XuMHUecKasi IBOJIONMS. AOUOTEHHBIN CUHTE3 OPraHWYECKUX BEUIECTB U3 HEOPTaHUYECKHX.
Omneir C. Mumtepa u I'. FOpu. O6pa3oBanue moJMMepoB M3 MoHOMepoB. KoarepBaTHas
runote3a A.M. Onapuna, rumorte3a mnepBuuHoro Oympona JIx. XomjaelHa, reHeTHyecKas
runore3a I'. Mémnepa. Pubosumer (T. Yek) u rumoreza «vupa PHK» V. T'mnbepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IPOTOKJIETKH.

HcTopus 3emiu u MeToibl €€ u3ydeHus. Mckomnaemple opraHMuecKkue OCTaTku. I eoXpoHoIorus
u e€ meronpl. OTHOCUTEIbHAS M a0CONIOTHAs T€OXPOHOJOIHs. ['eoXpoHOnoruyeckas mKaa:
30HBI, 3Pbl, IEPUO/IBI, STTOXH.

Havanbhble sTansl oprannyeckoil sBostouuu. [losiBIeHHME W 3BOJIOLUS TMEPBBIX KIETOK.
Oponroiuss Metabonu3ma. Bo3HukHOBeHUE MepBbIX dkocucTeM. COBpeMEHHbIE MHKPOOHBIE
OMOIIEHKM Kak aHajor mepBbiX Ha 3emuie cooduiectB. Crtpomaronutsl. [IpokapuoTsl u
3YKapHUOTBHI.

[TpoucxoxaeHue sykapuoT (cuMOHOreHe3). OBOJIIOLIMOHHOE IPOUCXOXKIAECHUE BHPYCOB.
[IpoucxoxaeHMe MHOTOKJIETOYHBIX OpPraHu3MoOB. BO3HMKHOBEHHE OCHOBHBIX TPy
MHOTOKJIETOYHBIX OpPTraHU3MOB.

OCHOBHBIE 3Talbl 3BOIIONMU BBICHIUX pacTeHuil. OcHOBHBIE apoMop(o3bl pacTeHUl. Boixoa
pactenuii Ha cymry. [losiBIeHHe copoBBIX pacTeHHil W 3aBoeBaHME MMHU cylid. CeMeHHbIe
pactenus. [IpoucxoxaeHne NBETKOBBIX PACTEHUN.

OcHOBHBIE 3TaIbl 3BOJIOIUH KUBOTHOTO MUpa. OCHOBHBIE apoMOpP(03bl )KUBOTHBIX. BeHnackas
¢dayna. KemOpuiickuii B3pbIB — TMOSIBJICHHE COBPEMEHHBIX THUMOB. IlepBble XOpaoBbIE
JKUBOTHBIE. JKU3HB B BOJIe. DBOMIONUS MTO3BOHOYHBIX. [Ipoucxoxaenue ambpuOuit 1 penTHIIHA.
[Tpoucxoxxaenne milekonurTaroumMx U ntul. IlpuHnun kimrodeBoro apomopdosza. OcBoeHue
0€CI03BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3BuTHe >xu3HM Ha 3emile 1O dpaM U NEepHOoJaM: apXel, MpOTEepO30H, MaIeo301, Me3030i,
KaitHo30i. OOmas XapakTepuCTUKa KiIUMaTa M TEOJOTHYeCKHUX mporeccoB. [losBiaenue u
pacuBeT XapaKTePHBIX OPraHU3MOB. YTIe00pa3oBaHME: €ro YCIOBHS M BIMSHHUE Ha ra3oBbIii
cocTaB aTMOC(]epHl.

MaccoBble BBIMUPAHHSI — 3KOJOTMYECKHE KpHU3UChl mpouuioro. IlpuumHsl M cineacTBus
MaccoBbIX BoIMUpaHHi. COBpEMEHHBIN IKOJIOTUYECKUIN KPU3UC, ET0 0COOEHHOCTH

Paznensl u 3amaun antponongorur. Meroasl anTponojoruu. CTaHOBJIEHUE MPEICTABICHUNA O
MPOUCXO0KIEHUH yernoBeka. COBpeMEHHbIE HayUHbIE TEOPHUH.

Cx0acTBO YenoBeKa ¢ )KMBOTHBIMH. CHCTEeMaTHUECKOe MOJI0KeHNEe yenoBeka. CBUIETETLCTBA
CXOJICTBA YeNIOBEKa C >KMBOTHBIMH: CPaBHUTEIHHO-MOP(OIOTHUECKHE, IMOPHOIOTHIECKHE,
bu3NOoIOTO-OMOXUMUYECKHE, TOBeAeHYecKkne. OTauums  4YeloBeKa OT  JKHUBOTHBIX.
[IpsiMOXOKI€HNE M KOMILUIEKC CBSI3aHHBIX C HUM IMPU3HAKOB. Pa3zBuUTHE TOJOBHOTO MO3ra H
BTOPOM CUTHAJILHOW CHCTEMBI.

JBmwxyume cuibl ((pakTopbl) aHTPONOreHe3a: Ouosoruueckue, counanbHble. COOTHOIIEHUE
OMOJIOTHYECKUX U COITMATBHBIX ()aKTOPOB B aHTPOIIOTCHE3E.

OCHOBHBIE CTaJIMM AHTPONOreHEe3a. ABCTPAJONUTEKU — JABYHOTHE MPEaKH Trojel. YenoBek
YMEJIbIN, MEPBbIE U3TOTOBJICHUSA OpYAUN Tpyna. YemoBek MpsIMOXOISIINI U TEPBbIA BBIXO]
mrozelt 3a mpenensl Adpuku. YenoBek reienboeprekuii — o0mui npeok HeaH1epTaabcKoro
YEeJIOBEKa M 4YEJIOBEKAa pa3yMHOro. YenoBeK HEaHIEepPTaJbCKUUA KaK BHUJ JIIOJEH XOJIOJHOIO




KiIuMmaTa. YenoBek pa3yMHBI COBPEMEHHOIO THIA, JICHHUCOBCKHW YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a npejaenamMu AQpUKH.

OBOJIIOLIMS  COBPEMEHHOIO uesloBeKa. EcTecTBeHHbI 0TOOp B MONYJANMIX YeJIOBEKa.
MyTanoHHbI| mponece u nomuMopdusM. [lomynsanuonHsie BOIHBI, Apeiid reHoB, MUTpAITHs
U «O(QPeKT OCHOBATENA» B MOIMYJIALUAX COBPEMEHHOIO YeJIOBEKa.

UYenoseueckue pacbl. [lonstue o pace. bonpmme pacel: eBpomeoujHas (eBpasuiickas),
aBCTpaJIO-HErpouIHasl (3KBaTOpHaJIbHAsI), MOHTOJIOUIHAs (a3uaTCKO-aMepuKaHcKas). Bpems u
IyTH pacceleHus 4YelloBeKa 10 IulaHere. EauHCTBO 4yenoBeueckux pac. Hayunas
HECOCTOSATENILHOCTh  pacu3Ma. IlpucnocoOneHHOCTh uyelloBeka K pa3HbIM  YCIOBHAM
OKpyKaromien cpeapl. BiusiHue reorpaduueckoid cpeasl U Apeiida reHoB Ha MOP(HOIOTHIO U
(U3UOJIOTHIO YeJIOBeKa

DKOCHCTEMEI U npucynmue MM 3aKOHOMEPHOCTHU

7.1

7.2

Pa3nens! u 3agaun sxostorun. CBsi3b DKOJIOTUHU C IPYTUMHU HAYKaMHU.

Mertonpl skonoruu. IloneBble HaOMOEHUSA. DKCIEPUMEHTHI B SKOJOIMM: IMPHUPOAHBIE U
nabopaTopHble. MosienupoBaHue B 3K0JIOTUU. MOHUTOPUHT OKpYXKaroIel Cpe/ibl: IOKaIbHBIH,
PETHOHAIBHBIN U TJI00AIbHBIN

Dkonorudeckue (HakTopbl U 3aKOHOMEPHOCTH WX AcicTBHs. Kiaccudukaiims 3K0oI0THIeCKIX
¢dakTopoB: abuoTHyeckue, OnoTuYeckue, auTponorentsle. OOIIKe 3aKOHOMEPHOCTH e CTBUS
sKkonoruaeckux paxtopos. [IpaBuno munumyma (K. [lnpenrens, FO. JIn6ux). TonepaHTHOCTS.
OBpUONOHTHBIE U CTEHOOMOHTHBIE OPIaHU3MBI.

AbuoTtnueckue (akropel. CBET Kak 3KoJOrmyeckuii ¢axrtop. JleHCTBHE pa3HBIX Y4acTKOB
COJIHEYHOI'O CIIEKTpa HAa OPraHMU3Mbl. DKOJIOTMUYECKHE TPYINIBl PACTEHUH M >KUBOTHBIX IO
OTHOLIEHUIO K cBeTy. CurHanpHas posb cBera. doTtoneprnoausm.

Temmneparypa Kak »5kojoruueckuii c¢akrop. JlefictBue TemmepaTypsl Ha OpraHHU3MBI.
[ToiikunoTepMHblE U TOMOHOTEPMHBIE OPIraHU3MBbl. OBPUTEPMHBIE U CTEHOTEPMHbIE
OpraHu3MBl.

Brnaxxnoctb kak sxonoruueckuii gpaxrop. [lpucnocobnenus pacTeHuit K MoAJIepKaHUIO BOJHOTO
6ananca. Knaccugukanms pacteHuid o oTHoueHUto K Boje. IIpucnocobneHns KUBOTHBIX K
M3MEHEHHIO BOJHOTO PEKHUMA.

Cpenpl oOWTaHHMs OPraHU3MOB: BOJHAs, HAa3eMHO-BO3JYIIHAas, IOYBEHHAas, TIIyOUHHAas
MOJIITOYBEHHAs, BHyTpUOpraHu3MeHHas. PU3NKO-XUMHUECKHE OCOOCHHOCTH Cpell OOMTaHUS
opranu3MoB. [Ipucrnocobaenns opranu3MoB K KU3HU B pa3HbIX cpejiax.

buonoruueckue putmbl. BHemHue u BHyTpeHHUE PUTMbl. CyTOYHBIE M TOAMYHBIE PUTMBI.
[Tprucnoco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUMN JKHU3HH.

Kuznennole ¢opmbl opranuzMoB. [lonstue o xuszHeHHOW (opme. XKuzHeHHble (GOpMbI
pacTeHUii: JepeBbs, KYCTapHUKH, KyCTapHUYKH, MHOTOJIETHUE TPaBbl, OAHOJETHHUE TPABBHI.
Kuznenusle (GOpMbI KUBOTHBIX: THIAPOOMOHTHI, T€OOMOHTHI, a’3pOOMOHTHL. OcobeHHOCTH
CTpOEHUS M 00pa3a KU3HU.

Bbuotnueckue pakTopsl. Buabl OMOTHUECKUX B3aUMOACHUCTBUI: KOHKYPEHLIUS, XUITHUYECTBO,
cumObno3 u ero ¢Gopmel. Ilapasutusm, Koomepamnus, MyTyalu3M, KOMMEHCAIU3M
(KBapTHUpPAaHTCTBO, HaxJeOHHM4ecTBO). Herpoduueckue B3aumoneicTBus (TOMHUYECKUE,
dopuueckue, hadpudeckue). 3HaueHHEe OMOTUYECKUX B3aWMMOJCHCTBHUM JJI CYIIECTBOBAHUS
OpraHu3MoB B cpefie ooutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIIOYEHUS

7.3

DKOJIOTHYeCcKHe XapaKTepUCTUKU oy saiun. [lonyssinus kak 6uonoruyeckas cucrema. Posb
HEOJHOPOJHOCTH cpefbl, (Pu3nueckux OapbepoB W OCOOCHHOCTEW OWOJIOTHH BHJIOB B
(GOpMHpPOBAaHUN TIPOCTPAHCTBEHHOM CTPYKTYpbl momyisiuuii. OCHOBHBIE TOKa3aTeNu
HNOMYJISILMK: YHACICHHOCT, IUIOTHOCTb, BO3PAacTHAas M IOJOBas CTPYKTypa, POXKIAE€MOCTb,
IPUPOCT, TEMII POCTA, CMEPTHOCTD, MUTPALIUSI.

OKojnorudeckass CTpykTypa nomyisinud. OLleHKa 4YHCIEHHOCTH momyisnud. /IuHamuka
nonyasinuu KM e€ perynsuusd. buortmueckuii nmoreHuuan nomyinsuuu. MoxenupoBaHue




JUHAMUKU nonynsiuud. KpuBble pocTa YHMCICHHOCTH MONyJsiiuud. KpuBbie BbIKHWBaHUA.
Perynsiiusi 9uMCICHHOCTH TMOMYJSIUN: poiib (AaKTOPOB, 3aBUCSIIMX M HE 3aBUCAIINX OT
IJIOTHOCTH. DKOJIOTUYECKHE CTpaTeruu BUIOB (I- u K-cTparerun).

[Tonsatue 00 »dKosOTMYECKOW HHUIIE BHAa. MectooOuTanue. MHOroMepHas MOJENb
skosiornyeckort Humm .M. Xatuuncona. Pa3mepsl skosiornyeckoil Huiu. [loTeHnuanbHas
U peaJii30BaHHAsl HUIIY.

Bung kak cucrema nonymsiuuid. Apeanbl BUIOB. Buabl M MX JKM3HEHHBIE CTPATETHUU.
3aKOHOMEPHOCTH MOBEJICHUS] 1 MUTPALIUA )KMBOTHBIX. bUOIOrnYecKkne MHBa3uM 4yKEPOTHbIX
BHUJIOB

7.4

CoobmiecTBa opranu3mMoB. buoneno3 um ero crpykrypa. CBsA3M MeXay OpraHu3Mamu B
OmorieHo3e. Jkocuctema kak OoTkpbiTas cucrema (A.J[x. Tencnn). OyHKIMOHATBHBIE OJIIOKU
OpPraHU3MOB B HKOCHUCTEME: MPOAYIEHTHI, KOHCYMEHTHI, peayleHThl. Tpodudeckue ypoBHH.
Tpodudeckue nenu u ceTu. AOnoTrdeckue 0710ku 3KocucTeM. [I0YBBI ¥ WIIBI B 9KOCHUCTEMAX .
KpyroBopoT BemecTB u MOTOK 3HEPTUU B SKOCUCTEME.

OcCHOBHBIC TOKA3aTeNU IKOCHUCTEMBI. bruomMacca u MpOayKIHs. DKOJOTHYECKHE MTHPAMHIBI
qurces, 0MOMacchl M SHEPTUU.

HamnpaBnenHbie 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKIecCHW. llepBUYHBIE M BTOPUYHBIE
CYKIIECCMM W WX NPUYUHBL. AHTPOIIOTCHHBIC BO3JCHCTBHSA Ha CyKueccud. KimmakcHoe
cooOmecTBo. brnopasHooOpasue u MOJHOTa KPYroBOpOTa BEIIECTB — OCHOBA YCTOHYHMBOCTH
COOOIIECTB.

[TpupoaHble 5KOCHCTEMBL. AHTPOIIOTEHHBIE JKOCHUCTEMBI. ATpPOIKOCHCTEMA. ATPOIIECHO3.
Pa3nuuus Mex 1y aHTpOIIOr€HHBIMH U IPUPOAHBIMU SKOCHCTEMAaMH.

YpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. ['opojnckas ¢uopa u ¢ayHna.
CuHaHTponu3anusi ropoJckoi ¢ayHbl. buojormueckoe U XO35IIICTBEHHOE 3HAueHUE
arposkocucteM M ypOo3kocucTeM.  3aKOHOMEPHOCTH  (OPMHUPOBAHHS  OCHOBHBIX
B3aMMO/JICHICTBUI OPraHU3MOB B 9KOCHCTEMAX.

HepeHoc OHCPIrUur U BEIICCTB MCKAY CMCKHBIMU 3KOCUCTEMAMU. Y cTOHUYNBOCTD OpraHnu3mMosB,
HOMYJISIUI U IKOCUCTEM B YCIIOBUSIX €CTECTBEHHBIX U @aHTPOIIOTE€HHBIX BO3AEHCTBUI
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buocdepa — obmerianerapHast 060s104ka 3eMJiIH, I71€ CYyLIIECTBYET WM CYIIECTBOBANIA KHU3Hb.
VYuenue B.U. Bepnaackoro o 6uochepe. O6mactu 6uocdeps! u e€ cocta. JKMBOE BEIIECTBO
6uocdeps! u ero GyHKIHU.

3aKOHOMEPHOCTH cyliecTBoBaHUsl Ouocdeprsl. OcobeHHOCTH Ounocdepbl Kak TII00ATbHOM
sKocucTeMbl. JluHamuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemectB u
OroreoxuMHYecKHe HUKIIBI (yriieposa, a3ota). PUTMuuHOCTh siBIeHUH B Onocdepe.
3onaneHOCTH Onochepsl. [Tonarue o Guome. OcHOBHBIE OMOMBI CYIIH: TYHIpA, XBOWHBIE Jieca,
CMEIIaHHbIE W IMMPOKOJIMCTBEHHBIE Jieca, CTEMH, CAaBaHHBI, MyCTHIHHU, TPOIMYECKHE Jieca,
BBICOKOTOpBs1. Kitumar, pacTUTENbHBIN U KUBOTHBIN MUP OMOMOB CYILIH.

CrpykTypa u (QyHKIHS KUBBIX CHCTEM, OI[EHKA WX PECYPCHOTO MOTEHIHana u OnochepHbIX

byHKIMI

7.6

DKoJorn4yeckre Kpu3uchl U UX npuuuHbl. Bo3aelicTBue yenoBeka Ha Ouocdepy. 3arps3HeHue
BO3QyIIHOU cpenbl. OXpaHa Bo3ayxa. 3arpsa3HeHre BOAHON cpeabl. OXpaHa BOAHBIX PECYPCOB.
Pa3pymenue noussl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHne kaumara.

AHTpPOIIOT€HHOE BO3/IEHCTBHE HA PACTUTENBHBIN U )KMBOTHBIN MHUp. OXpaHa paCTUTEIBHOTO U
’KMBOTHOrOo Mupa. OCHOBHBIE NPUHIMNBI OXpaHbl Hpupoisl. Kpachele kHuru. Ocobo
oxpansiemsle npupoHblie Tepputopun (OOIIT). botannueckue caabl U 300JI0THUECKUE TTAPKH.
OcCHOBHBIE IPUHLMIIBI YCTOMYMBOIO Pa3BUTHs 4YEJIOBEYECTBA M NIPHUPOIbl. PanmonanbHOE
IPUPOIONIOIB30BAHNE M COXPAHEHUE OMOJIOTMUYECKOr0 Pa3HO00pa3us 3eMiH




YUYEBHO-METOANYECKOE OBECIHHEYUEHUE OBPA30OBATEJIBHOI'O

MMPOLECCA

OBSA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI U1 YYEHUKA

1. Yue6nuk «buosnorus» 6a30Bblii 1 yriyoneHHslii yposens U.B. Aradponosa, B.1.
Cuornazos, [Ipoda, Mocksa 2021r.

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

1.Mypta3us I[1.P. AktuBHbie hopmbl 00ydeHus1 6nonoruu M., I[Ipocsemenue, 2007.

2. Jlepuep I'.11. buonorus Iloypounsie Tectsl u 3ananus M., AkBapuym, 1998

3. Kypnan «buosiorus B mKkose»

4. «Otkpeitas ouonorus» -CJII — nuck kommannu «DU3TKOH

5.AxumoB C.U. u np. buonorus B Tabnunax, cxemax, pucyHkax. Y4eOHO-00pa3oBaTebHast

cepusi. — M: Jluct-Hsio, 2004. — 1117c.

6.buonorus: CipaBouHuk mkoiabHUKa U cryaenta/llon pen. 3.bpema u M.Meiinke; [lep. ¢

HeM. — 3-e u31., crepeotun. — M.: [lpoda, 2003, ¢.243-244.

7.bonroea M.B. COopHUK 3a/1a4 110 00I1IeH OMOIOTHY C PeIISHUSMH JIJIs TOCTYIAOIINUX B

By3bl. — M: OO «OHUKC 21 Bek», «Mup u obpazoBanue», 2006. — 134c.

8.bop3osa 3B, Jlarace AM. JlumakTudeckrue MaTepraibl 1o Onoinoruu: Mertoauueckoe

nocobwue. (6-11 ki) - M: T «Cdepay, 2005. — 126¢.

.9.EropoBa T.A., Kinynoa C.M. OcHoBsl 6uotexnonoruu. — M.: UL «Akagemusy», 2004. —

122c¢.

10.JIepnuep .. O6mas 6uonorus (10-11 knaccsl): [logroroska k EI'D. KonTponbhblie u

camocrositenbabie paboTel/ I'.M.Jlepuep. — M.: Dkcemo, 2007. — 240c¢.

11.Mapkuna B.B. O6mas 6uonorusi: yuebnoe nocodue/ B.B.mapkuna, T.1O. Tatapenko-

Ko3smumna, T.I1. ITopagosckas. — M.: [Ipoda, 2008. — 135c.

12.Heuvaepa I'.A., ®enopoc E.N. Sxonorus B axkcnepumenTax: 10 — 11 kmaccer:

Meroandeckoe nmocooue. — M.: Benrana-I'pad, 2006. — 254c.

13.HoBosxxenos H0.1. ®unernueckas 3Bomonus yenoseka.— Exatepunoypr, 2005. — 112c.

14.Cusornazos H.I., Aradonora 1.b., 3axaposa E.T. O6mast Ouomnorus. ba3zossrii

ypoBeHb. 10 — 11 kmace. — M.: [Ipoda, 2005. — 354c.

15.®enopoc E.W., Heuaea I'.A. Dkosorus B sxkcnepumenTax: yueo. [Tlocobue mms

yuamuxcs 10 — 11 . o6meoOpa3zosat. Yupexxaenuid. — M.: Benrtana-I'pad, 2005. — 155c.

16.Okonorus: Crucrema 3aaHui JUIsi KOHTPOJIS 00513aTENBHOIO YPOBHSI MOATOTOBKU

BBIITYCKHUKOB cpeaHeit mkoibl/ ABT. B.H. Ky3nenos. — M.: Benrana-I'pag, 2004. — 76c¢.

17.0Okonorus B axkcnepuMenTax: 10 — 11 knaccel: Mmeroauueckoe nocodue. — M.: Benrtana-

I'pad, 2006. — 234

[MU®POBBIE OBPA30OBATEJIbHBIE PECYPCBI U PECYPChHI CETU UHTEPHET

1. https://bio-oge.sdamgia.ru/
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OuosIorum.
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MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
MMPOLECCA

YYEBHOE OBOPYJIOBAHHE

CnpaBoyHbI€ TaOIHITHI.

I'oToBBIE MUKpOTIpENIAPATEI.

I'epOapun.

OBOPYJIOBAHME JIUIsA TIPOBEJAEHUSA JIABOPATOPHBIX, IPAKTHYECKHUX
PABOT, JEMOHCTPAIIUI

Tepmomerpsl, Becsl, yamku [leTpu, npodupku, MeH3ypkH. JIyIbl, CBETOBbIE MUKPOCKOIIBI.
HNutepaktuBHas nocka. MylbTUMEIUMHBIN TPOEKTOP.



