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MNOACHUTEJIBHASA 3AIIMCKA

ITporpamma cocraBieHa Ha OCHOBE:

- @enepabHON 00pa30BaTEIILHON MPOTPaMMBI CpPEIHEro OO0Iero o0pa3oBaHUS OT
18.05.2023 Ne371

- denepanbHOr0 TOCYJAPCTBEHHOIO 00pa30BaTENBbHOIO CTaHIApTa CpeIHEro oOIero
oOpa3oBanus (yTB. mpukazoM MuHucTepcTBa oopasoBanus U Hayku PO ot 17 mas 2012 1. N 413)
¢ u3MeHeHusiMu Ha 12 aBrycra 2022 r.

- IIpuka3z Munnpocsenienusi Poccun ot 09.10.2024 N 704 "O BHeceHUM U3MEHEHHH B
HEKOTOpble TpuKa3zbl MunHuctepcTBa npocBenieHus Poccuiickoit ®enepanuu, KacarolUecs
denepanbHbIX 00pa3oBaTENbHBIX MPOTPaMM HadajIbHOrO OOIIEro OOpa3oBaHMs, OCHOBHOTO
obmrero oOpa3oBaHus U cpeHero odiero oopasoanus” (3apeructpupoBano B Munrocte Poccun
11.02.2025 N 81220)

- Ilpukaz Munnpocsemenus Poccun ot 10.11.2025 Ne 808 O BHeceHMHM U3MEHEHUN B
HEKOTOpbIe MpuKa3sl MuHuCTepcTBa mpocBemieHus Poccuiickoit ®enepanuu, Kacarouiuecs
denepanbHBIX 00pa30BaTEIbHBIX MPOTPaMM HAYaIbHOTO OOIIEro 00pa3oBaHUs, OCHOBHOTO
o0m1ero 00pa3oBaHUs U CPETHETO OOIIEero 00pa3oBaHUs

- IIpuka3z Munnpocsemenus Poccun ot 08.05.2026 Ne 316 «O BHeceHHH U3MEHEHUI B
[Topsimok opraHuzallid U OCYIIECTBICHHUS OOpa30BaTENbHON NEATEIbHOCTH [0 OCHOBHBIM
00111e00pa3oBaTeNIbHBIM IIpOrpaMMaM - 00pa30BaTeIbHBIM MPOTpaMMaM Ha4daJbHOTO OOIIEero,
OCHOBHOTO OOIIIET0 U CpeIHEro o01ero oopa3oBaHus, yTBEpKIECHHBIN pruKka3oM MuHHCTEpCTBA
npocsenienus Poccuiickoit @enepannn ot 22.03.2021 Nel15»

- OcHOBHO# 00111€00pa30BaTENBHON MPOrpaMMbl CpeaHero odmiero oopasoanus MAOY
UYepsumesckoit COLI

- Yyeonoro miana MAOY Yepsumesckoit COLLL, yrBepxkaeHHOTO IpUKa30M JTHUPEKTOpa
Tpodbumoa C.A. ot 29.08.2026 roma Ne 229-OJ] u cormacoBanHoro 28.08.2026 roma Ha
3acenanuu Ynpasistoniero coeera MAOY Yepsumesckoit COL npoTokomn Nel2

- [Iporpamms! Bocriutanuss MAOY Yepsumesckoit COL

[Tporpamma no yue6Homy npeamery "buonorus” (ganee - 6M070rHUs) Ha YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 obOpazoBanun B Poccuiickoit Depepanum»y, ®I'OC COO, Konnenuu mnpenogaBaHUs
yuebHoro npeamera «bruonorus» U OCHOBHBIX IMOJIOKEHUN (penepanbHoi pabodeil mporpamMmbl
BOCIIUTAHMS.

VYuebnsiit npeamer «buonorus» yriyoiaéHHoro ypoBHs uzydenus (11 kiaccel) siBisercs
OJIHUM U3 KOMIIOHEHTOB IpeaMeTHoW obnactu «EcrecTBeHHO-Hay4Hble peaMeThl». CoraacHo
nonoxkeHusM ®I'OC COO mnpoduibHble ydeOHbIE NPEAMETHI, MU3y4aeMble Ha YriayOJIEHHOM
YPOBHE, SIBIIIIOTCS CIOCOOOM uddepeHIanuy oO0ydyeHUs Ha YpOBHE CpPEIHEro oOIIero
00pa30BaHUs U MPU3BAHbI 00ECTIEUUTh NMPEEMCTBEHHOCTh MEKY OCHOBHBIM OOIIMM, CPEIHUM
00muM, cpeHUM NMpodheCcCHOHATBHBIM M BBICIIIUM 00pa3oBaHuEM. B TO ke BpeMs KaxAblid U3
9TUX Y4eOHBIX MPEIMETOB JOJDKEH OBbITh OpPUEHTHPOBAH Ha IPHUOPUTETHOE pEIICHHE
00pa30oBaTeNbHBIX, BOCIUTATENFHBIX U PAa3BUBAIOIIUX 3a]ad, CBS3aHHBIX C MpoQopHeHTanuen
0o0y4aroImuxcsi ¥ CTUMYJIMPOBAHHMEM HHTEpeca K KOHKPETHOM OO0NacTH HAay4yHOro 3HAHWA,
CBSI3aHHOTO C OMOJIOTHEHN, METUIIMHON, IKOJIOTHUEH, TICUXOJIOTHEH, CIIOPTOM HJITH BOCHHBIM JICJIOM.

[Iporpamma no yuebHomy npenmery "buosorus" maér nmpencraBieHne O IEIH U 3a1a4ax
u3yudeHus yaueOHoro npeamera «bruonorus» Ha yriy0iaEHHOM ypOBHE, ONpeseNsieT 00sS3aTeNIbHOEe



(MHBapuaHTHOE) TPEAMETHOE COJAEp)KaHHUE, €ro CTPYKTypUpOBaHHE MO pa3fesiaM M Temaw,
pacripesielieHie 10 KJ1accaM, PpeKOMEHAYET MOCIeI0BaTeIbHOCTh H3yYeHUs yYeOHOro MaTepuana
C y4éTOM MEXINpPEAMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKM Yy4eOHOro mporecca,
BO3PACTHBIX OCOOCHHOCTEH oOyuaromuxcs. B mporpamMMe mo 6Monoruy peaqn3oBaH MPUHIUI
MIPEEeMCTBEHHOCTH C HW3y4Y€HHEM OHOJOTMM Ha YPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHus,
Oslarojaps 4eMy NpocMaTpUBAETCs HAIPABIECHHOCTh HA NOCIEAYIOLIEE Pa3BUTHE OMOIOTHYECKUX
3HaHUH, OPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
9KOJIOTHYECKOr0 MBIIIJICHHS], MPEACTaBIEHUH O 3J0pOBOM 00pa3ze >KU3HM, HAa BOCIHTAHUE
OepeKHOro OTHOILIEHUS K OKpYKarolllel MpUpoAHOH cpene. B mporpamme mo Omoioruu Takxke
MOKa3aHbl BO3MOXKHOCTH y4yeOHoro mpeamera «buonorus» B peanmuszauuu tpedoBanuii @I'OC
COO K ru1aHupyeMbIM JHYHOCTHBIM, METANIPEIMETHBIM U IPEIMETHBIM pe3yiibTaTaM 00ydeHHs 1
B ()OPMUPOBAHUU OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHOW AEATETLHOCTU OOYYarOMIMXCs 1O
OCBOGHHUIO COJEp)KaHUA OHOJOTMYECKOro o00pa3oBaHUsS HA YPOBHE CpelHEro oOuiero
o0Opa3oBaHusl.

Y4eOHblii npeamer «buosiorus» Ha ypOBHE CpPEAHEro OO0IIero oOpa3oBaHUs 3aBepIacT
Ounosnoruueckoe oOpa3oBaHUE B IIKOJE U OPUEHTUPOBAH Ha pacCHIMpPEHUE U yriyOJieHne 3HaHUM
00y4aroIuXxcs 0 )KUBOM MPHUPO/IE, OCHOBAX MOJICKYJISIPHOM U KJIETOYHOM OMOJIOTUH, SMOPUOIOTUU
U OWOJIIOTUM DPA3BUTHSA, TCHETHKH, CEJCKIHH, OMOTEXHOJOTHH, SBOJIIOMOHHOTO YYEHUS U
HKOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yrayOJIeHHOM YPOBHE OpPUEHTHPOBAHO Ha
HOJTrOTOBKY O0yYaroIuXcs K HOCIEYIOEeMY MOTy4eHHIO ONOIOTHYeCKOro 00pa3oBaHMsl B By3ax
U OpraHu3anusx cpenHero mnpodeccuoHanbHOro oOpa3oBaHus. OCHOBY €ro conaepKaHus
COCTABIISIET CHUCTEMa OMOJOTHMYECKMX 3HAHWH, TOJYYEHHBIX MPH HM3YYCHUH OOYUYArOMIMMUCS
COOTBETCTBYIOIIIMX CHCTEMAaTUYECKHX pa3JesioB OHOJIOrMHM Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3zoBanus, B 11 kiaccax 3TH 3HaHMA MOMy4YarOT pa3BuTHe. Tak, pacIIUpeHbl U yriIyOJeHbI
OMoyoTHYecKre 3HAHWSA O PACTEHUSX, KUBOTHBIX, Tprbax, OaKkTepusx, OpraHU3Me 4YeIOoBeKa,
o0LIMX 3aKOHOMEPHOCTSIX JKHU3HM, JOMOJHUTEIBHO BKJIIOYEHbI OHOJIOIMYECKUE CBEICHUS
NPUKJIAJHOTO U MOUCKOBOTO XapaKTepa, KOTOPble MOXHO HCIOJIb30BAaTh KAaK OPUEHTUPHI IS
nocienyomero Beidopa npogeccun. BozMokHa Takke MHTErpanst OMOJIOTHYECKUX 3HAHUM C
COOTBETCTBYIOIMMH 3HAHUSMH, TIOJTYIEHHBIMU O0YUYaAIOIIUMUCS TPU U3YUEHUH (PU3UKH, XUMHH,
reorpaduy 1 MaTEMaTHUKH.

CrpykTypa mnporpammbl 1o y4yeOHoMmy mnpeamery "buornorus" otpaxaer CHCTEMHO-
YPOBHEBBII U HBOJIOIHOHHBIA MOAXOMABl K M3yueHHIO Ouojoruu. COriacHO UM, H3Yy4aroTCs
CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTEPHbIC IS )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHH3aIlHy,
HBOJIIOLIMM OPTaHWYECKOro Mupa Ha 3emiie, COXpaHeHHs OHOJOrHYecKOro pazHooOpas3us
wiaHeTsl. Tak, B 10 Kkiacce M3ydalOTCsl OCHOBBI MOJIEKYJISIDHOM M KIETOYHOH OMOJOrHH,
AMOPHOJIOTHN U OMOJIOTUU PA3BUTHS, TEHETUKU U CENIEKLUHU, OMOTEXHOJIOTHH U CUHTETUYECKON
OMOJIOTUM, AaKTYalIM3UPYIOTCS 3HaHUS OOydarolmuxcsi Mo OOTaHUKE, 300J0TMH, aHATOMHUU,
dbusnonornn venoBeka. B 11 kmacce M3y4aroTcsi BOJIOIMOHHOE yYEHHE, OCHOBBI SKOJIOTUH U
yueHue o 6uocdepe.

VYuebubiii mnpeamer «buonorus» npu3BaH O00ECIEYUTHh OCBOCHHE OOY4YaIOIMIMMUCS
OMOJIOTUYECKUX TEOpUM M 3aKOHOB, WJCH, NPUHLIMIIOB M TPaBUJ, JEKAIIMX B OCHOBE
COBPEMEHHON €CTECTBEHHO-HAyYHON KAapTHHBI MUpa, 3HAHUW O CTPOCHHHM, MHOT000pa3uu W
0COOEHHOCTSIX KIIETKH, OpraHu3Ma, IOMyJIsIuU, OWOLIeHO03a, SKOCHCTEMBI, O BBIIAIOIIMXCS
HAYYHBIX JOCTI)KEHHUSIX, COBPEMEHHBIX MCCIIEJOBAHUSAX B OHOJOIMH, MPHUKIAJHBIX aCIEKTax
Ounonoruueckux 3HaHWM. {75 pa3BuTHSA U MOJAEpkKaHHS WHTepeca 00yJaromMxcs K OMOJIOTUU



HapsIly CO 3HAYUTENBHBIM 00bEMOM TEOPETUUECKOI0 MaTepuaia B COJAEPKaHUU MIPOTrPAMMBI 110
OMOJIOTMH TPETYyCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBJICHHMSI M PA3BUTHUSI TOW WM HHOU
o0acTi OMOJIOTHH, BKJIAJOM OTCUECTBEHHBIX U 3apYOE)KHBIX YYEHBIX B PEUICHHE BAKHEUIIMX
OMOJOTUYECKHUX U KOJIOTHYECKUX MPOOIIEM.

Llenb u3yuenus yuebnoro mpenmera «buosiorus» Ha yriayOnE€HHOM ypOBHE — OBJIaJICHUE
00y4aromuMHUCs 3HAHUAMH O CTPYKTYpHO-(DYHKIIMOHAIBHOW OPraHM3alMU >KUBBIX CHCTEM
pasHOro paHra ¥ MpHOOpEeTeHNne YMEHHUI MCTIONIb30BaTh 3TH 3HAHUS B (POPMUPOBAHUH HHTEpECa K
onpenenéHHON 00MacTH MpodeccuoHalbHON NEeATENbHOCTH, CBSI3aHHOW C OMOJIOTHEH, WU K
BbIOOPY yueOHOro 3aBeIeHus AJIsl IPOAOHKEHUS OHOJIOTHYeCKOro 00pa3oBaHusl.

JocTmwkenne nenu u3ydeHus: yueonoro npeamera «buonorus» Ha yriryOn€HHOM ypoOBHE
oOecrnieunBaeTcs PeIICHUEM CIIEIYIOINX 3a1au:

OocBOeHHE OOydYaloIIMMHUCS  CHUCTEMbl OHONOTMYECKUX 3HAHWM: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHSIX, KOHIEMIMSIX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U IMpaBHIIaX,
COCTAaBIIIIONINX  COBPEMEHHYIO E€CTECTBEHHO-HAYYHYI0 KapTHHY MHpa; O CTPOCHHH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTMUYECKUX CUCTEM (KJIETKA, OPTaHu3M, IMOIYJISIHS, BHI,
OuoreorieHo3, Ouocdepa); O BBIIAIOMIMXCA OTKPBITUSAX U COBPEMEHHBIX HCCIEIOBAaHUSIX B
OHOJIOTHH;

O3HaKOMJICHHE  OOydJaromuxcs €  METOAaMH  TO3HAHUS  KUBOH  TPUPOBL:
HCCIIEIOBATEILCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM M KIETOYHOW OMOJIOTHH,
SMOPUOJIOTHH U OMOJOTHH Pa3BUTHS, TEHETUKU U CENEKLNU, OMOTEXHOJIOTUN U CUHTETUYECKON
OMoJNIOTHH,  TMAJEOHTOJOIMH, OKOJOTMM); METOAaMU  CaMOCTOSATENBHOTO  MPOBEICHMS
OMOJIOTHYECKUX HCCIIEOBaHUM B JsabopaTopuu U B Ipupojae (HaOmoaeHue, H3MEpPEHUE,
AKCIIEPUMEHT, MOJICTTMPOBAHNE);

OBJIaJIeHUE OOYYarOIUMHUCS YMEHHSIMU: CaMOCTOSITEIbHO HaXOJAUTh, AHAIU3MPOBATH U
UCIOJIb30BaTh OMOJIOTUYECKYI0 HH(POPMAIINIO; OJIb30BATHCA OMOJIOIMYECKON TEPMUHOIOTHEN U
CHUMBOJIMKOM; YCTaHABJIMBATH CBSI3b MEXK/y Pa3BUTHEM OHOJIOTHUN U COIIMATTbHO-I)KOHOMHYECKUMH
¥ DKOJIOTHYECKUMH IPoOIeMaMH 4eJI0BEYECTBA; OIICHUBATH ITOCIIEICTBUS CBOCH eI TETLHOCTH 110
OTHOIIEHHIO K OKpY)Kalolled NpUpOIHONH cpelle, COOCTBEHHOMY 310pPOBbIO M 370POBBIO
OKpYKaIOIIMX JIt0JIeil; O0OOCHOBBIBaTH M COOJIIOJATh Mepbl NMPO(PUIAKTHUKY HH(EKIIMOHHBIX
3a00J€BaHUi, TpaBWIa TOBEJACHUS B TMPHUPOJAE M oOecrieueHus 0e30MacCHOCTH COOCTBEHHOM
KU3HENEATSTPHOCTH B UYPE3BBIYAWHBIX CHTYAlUSX TPUPOJHOTO M TEXHOTEHHOTO XapaKTepa;
XapaKTepru30BaTh COBPEMEHHbIE HAyYHbIE OTKPHITHS B 0071acTH OMOJIOTHH;

pa3BUTHE Yy 00YYaIOLINXCS MHTEUIEKTYalIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN B mpoliecce
3HAaKOMCTBa C BBINAIONIMMHUCS OTKPHITUSMH M COBPEMEHHBIMH HCCIICIOBAaHHSIMU B OMOJIOTHH,
pemaeMpIMH €10 MTPOOJIeMaMH, METOJIOJIOTHEH OWOIOTUYECKOTO HWCCIICTOBAHMS, TPOBEICHHS
HKCIEPUMEHTAIBHBIX HUCCIEJI0BAaHUM, pemeHus OWOJOTHYECKUX 3a/1ad, MOJEIUPOBAHUS
OMOJIOTNYECKUX 0OBEKTOB U MPOIIECCOB;

BOCIIUTaHHE Y OOyYArOMIMUXCsl IIEHHOCTHOTO OTHOIICHHUS! K JKUBOHM MPHUPOJE B IEJIOM U K
OTHEeNbHBIM €€ OO0BEeKTaM | SBJICHUSAM; (OPMHUPOBAHUE HKOJIOTUYECKOH, TEHETHYECKOU
IPaMOTHOCTH, OOILIEH KyNbTyphl MOBEIEHHUS B NPHUPOJAE; MHTETPALMH €CTECTBEHHO-HAYYHBIX
3HAHUMH;

npuodpereHue 00y4aroIUMUC KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOIOIB30BAHUN
(cobmroneHne TpaBUl TIOBEJACHUS B TMPHUPOJIC, OXpPaHbl BHUIOB, HIKOCHUCTEM, Omochepsl),
COXpaHEHHH COOCTBEHHOI'O 3/I0POBBSI U 3/I0POBbsSI OKPYXKAIOMIMX JrojeH (COOM0OaeHus Mep
npodunakTuku 3a00aeBaHmil, o0ecrieueHrne 0€30MaCHOCTH KUZHEEATEIIbHOCTH B UPE3BbIUaHBIX



CUTYaIUSIX MPUPOTHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJIB30BaHUs OMOJIOTHYECKUX
3HAHUN U YMEHUH B MIOBCEAHEBHOM )KU3HH;

CO3/laHME YCJIOBUH JJIi OCO3HAaHHOTO BBIOOpa OOYYAIOUIMMHUCSA WHIAMBHYaTbHON
0o0pa3oBaTeNbHOIl  TPAaeKTOpUH, CHOCOOCTBYIOLIEH mocienymomeMy nIpohecCHOHATbHOMY
CaMOONPEICIICHUIO, B COOTBETCTBUU C HHJMBUIYAJIbHBIMH HHTEpECaMd U MOTPEeOHOCTIMU
peruoxa.

OOmiee 4YuCIIO 4YacoB, OTBEIEHHBIX HAa M3Y4YeHHUE OMOJIOTMM Ha YriyOJIEHHOM YpPOBHE
cpemHero ooiiero oopasoBanus, cocrapiser 204 yaca: B 11 kinacce — 102 yaca (3 yaca B HEZIeio).

OT60p OpraHu3alMOHHBIX POPM, METOJIOB U CPEJICTB O0yUEHHS OMOJIOTUU OCYIIIECTBIISCTCS
¢ yu€ToM crenu(uKN ero cCoJAepKaHus U HANPABICHHOCTH HA MPOJOHKEHUE OMOJIOTHYECKOTrO
00pa3oBaHus B OpraHU3aIMAIX CPEIHEr0 MPOPECCHOHAIIBHOTO U BBICIIETO 00pa30BaHMS.

OO0s3aTeNbHBIM YCIOBHEM TMPH O0YyYeHHHM OMOJOTUU HA YIIyOJIEHHOM YPOBHE SBISIETCS
MpoBeJcHNE JIA0OpATOPHBIX W MpakTU4yeckux pador. Takxke ywacTue oOydaroumxcs B
BBITTOJIHEHUH MIPOCKTHBIX U y4eOHO-NCCIIEA0BATENIbCKUAX Pa0OT, TEMAaTHKA KOTOPBIX OMpPEAeIsIeTCs
YUHTEJIEM Ha OCHOBE UMEIOIUXCS MAaTEpUaAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX
YCIIOBUH.



COJAEP)KAHUE OBYYEHHUA 11 KJIACC

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

OposmonmonHas teopust Y. Jlapsuna. [Ipennoceuiku BO3HUKHOBEHUS JapBUHU3MA. JKH3Hb
Y Hay4Has JedatenbHocTh Y. JlapBuHa.

JBuwxymue cuiael 3Boitouuu  BugoB no Y. JlapBuHy (BbICOKas MHTEHCUBHOCTD
PasMHOKEHHUSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppOa 3a CyIlIeCTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuaTeTndeckoit Teopuu sBomtonuu (CTD). HelrpanbHas TeopHs 2BOJIIOIUH.
CoBpeMeHHas HBOJIOIMOHHAS OMOJIOTHSA. 3HAUYEHUE HBOJIOIUOHHONW TEOpUH B (HOPMHUPOBAHHU
€CTECTBEHHO-HAyYHOU KapTHUHBI MUDA.

JdeMoHcTpannn

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

Tabmuubr n cxemsl: «Cucrema xuBoid npupoxas! (mo K. JlunHero)», «JlecTHHIIA 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 cymecTBOBaHME», «Iloposl romybei», «MHOrooOpasue KyabTypHBIX (GopM
Kanyctb», «[lopojpl AOMamIHUX >KMBOTHBIX», «CxeMa oOpa3oBaHHMs HOBBIX BUIOB (o Y.
HapBuny)», «Cxema COOTHOIIEHHUS JBWXKYIIUX CHJI 3BOJIOLUN», «OCHOBHBIE MOJOXKEHUSA
CUHTETHUYECKON TEOPUH IBOJIIOLIVN.

Tema 2. Mukpo3Bosonus 4 eé pe3yjbTaThl

[Tomynsiuust Kak 3JeMeHTapHas eAuHUNa 3BomolU. CoOBpeMEHHbIE METOJIbl OLEHKU
TeHETUYECKOT0 pa3Ho00pa3us U CTPYKTYpbI Monyssiiuid. MI3mMeHeHue reHodoH1a MOMyIsIUY Kak
DJIEMEHTapHOE HBOJIIOLIMOHHOE SBJIEHUE. 3aKOH TreHeTHueckoro pasHosecusa Jx. Xapau, B.
Baitn6epra.

OnemeHTapHble (QakTOpbl (IBWXKYIIME CHJIbI) HBOJIOUMHU. MyTallMOHHBIA Ipoliecc.
Kom6unaruBHast u3MmeHunBOCTh. Jpeli reHoB — cirydaiiHble HEHANpPaBICHHbIE U3MEHEHUS YaCTOT
aeneil B nonymsinuax. D¢ ekt ocHoBatens. Ipgexm 6ymuinounoeo eopaviwika. CHudxcenue
2eHemuyecKo2o pazHoobpasus. npuduHsl u cieocmeus. Ilposesnenue sghgpexma opetigha 2erog 6
bonvwux u manvlx nonyaayusx. Murpauuu. M3omsmus  nomynsuuii:  reorpaduueckas
(mpocTpaHCcTBEHHAas ), Orosornyeckas (penpoIyKTUBHA).

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

[TprcnocoOIeHHOCT OpraHU3MOB KakK pe3ysbTaT MHUKPO3BOJIOLUMHU. Bo3HHKHOBEHUE
npucnocoO1eHuit y opranu3mMoB. ApoMop¢o3sl 1 uanoanantanuu. [IpuMeps! npucrnocodaeHuii y
OpraHu3MoB: MOp(QOJOrHUeCKUe, (PHU3UOJIOTHYECKHE, OHOXMMHYECKHE, IOBEIEHYECKHUE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHNU3MOB.

Bun, ero xpurepun u cTpykrypa. BunooOpazoBaHue Kak pe3yabTaT MHKpPO3BOIIOLHU.
W3onmsanust — xiroueBoil (akrtop BupooOpazoBanus. I[lytm u cmocoObl BHI000pa3oBaHUS:
ajsionaTpuueckoe  (reorpauyeckoe), CHMIATPUYECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE)
(monumutonn3anus, rudpuau3anys). JuTenbHOCTh HBOIIOIMOHHBIX TPOLIECCOB.

Mexanu3mbl HOPMUPOBAHKS OMOJIOTHYECKOTO pPa3HOOOpasus.



Ponp sBomonuoHHON Ouoniornn 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 mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBmKyme CHIIBI  3BOJIOLHNY,
«OKosornyecKas M30JALMS MOMYJSIIUM ceBaHCKOM Qopenn», «l'eorpaduueckas H30IAIUSL
JUCTBEHHUIIBI CUOUPCKOM M JTUCTBEHHUIIBI JaypcKoit», «[lomyasiuoHHbIe BOJHBI YUCIEHHOCTH
XUIIHUKOB M XKepTB», «Cxema JIeHCTBHA ecTecTBEHHOro ot0opay, «Popmbl OOpbOBI 32
CYILLICCTBOBAHUEY, «MHpycTpuanbHbId MEJIAHU3MY, «Kussie HCKOIIaeMBIE»,
«ITokpOBHUTENBCTBEHHAsI OKpacKka MXHUBOTHBIX», «lIpenymnpexaaromas oKpacka >KUBOTHBIXY,
«®Dusnonoruueckre agantanuny, «[IpucrnocodbIeHHOCTh OPraHU3MOB U €€ OTHOCHUTEILHOCTDHY,
«Kpurepun Buga», «Bunpl-nBoiinukn», «Ctpykrypa Buaa B 1npupoae», «CrocoObl
BunooOpasoBanus», «l'eorpaduueckoe BUmooOpazoBaHwe TPEX  BUAOB  JIAHABIIICH,
«JKoyornyecKkoe BUI000pa3oBaHue BUAOB cuHHUL, «[lomummounsl pacrenuit», «KamycTHo-
peneyHbIid THOPHUIY.

O6opynoBanue: repdapuyl pacTeHUM, KOJUICKIIMM HACEKOMBIX, Uydelsia MTHUIl U 3BEpeHl C
OpUMEpaMu Pa3InYHBIX MPHUCIIOCOOJICHHH, Yydesa NMTHIl M 3Bepe pa3HbIX BHJOB, repOapuu
pacTeHuii OJIM3KUX BHUJIOB, 00Pa30BaBIINXCS PA3TUYHBIMU CIIOCOOAMHU.

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

Jladoparopnasi paGora «lIpucrnocobiieHuss OpPraHU3MOB W HMX OTHOCUTEJIbHAs
1EJIECO00PA3HOCTHY.

JlaGopaTopHnas pa6ora «CpaBHeHHE BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThl

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

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

OMOPHOJIOTHYECKHE U CPaBHUTEIbHO-MOP(POIOTUYECKUE METO/bI W3YUYEHHS SBOJIOIMH.
['eHeTnyeckue MeXaHU3MbI SBOJIOLMU OHTOTE€HE3a U MOSBJICHMS SBOJIOIMOHHBIX HOBILIECTB.
['oMonornyHble U aHANOTMYHbIE OpraHbl. PynuMeHTapHble OpraHbl U aTaBU3Mbl. MolieKynsipHO-
reHeTHYecKrue, OHOXMMHUYECKHMe M  MaTeMaTH4YeCKHe METOJbl  HM3YyYEHHs]  HBOJIOILUH.
["omonornynsie reHbl. CoBpeMeHHbIE METO/IbI TIOCTPOCHUSI (PUIIOT€HETHUYECKHX JEPEBLEB.

XPpOMOCOMHBIE MYTaIlM{ U SBOJIIOLHSI TEHOMOB.

O6mue 3akoHOMepHOCTH (TpaBwWia) dBOMOUMU. [lpunyun  cmeHvl  YyHKYuULL.
HeoGpatumocTs 3Booninu. AnantruBHas paauaius. HepaBHOMEpHOCTh TEMIIOB YBOJIOIUH.

JleMoOHCTpaLun

IToptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromtep, 3. I'ekkens.

Tabmuiel 1 cxeMbl: «DUIOTCHETUYSCKUH P JIOMIATN», «APXEONTEPUKC, «3BEPO3yObIe
auepsl», «Cterouedans», «Punnodurer», «CeMeHHble MAaNoOpOTHUKNY, «buoreorpapuyeckue
30HBI 3emnm», «/peid koHTHHEHTOB», «PenukThl», «HavambHple cTaauu SMOPHOHAIBLHOTO
Pa3BUTHS TO3BOHOYHBIX JKUBOTHBIX», «[ 'OMOJIOTMUHBIE Y AaHAJIOTUYHBIE OpraHbDy, «PyIuMeHTbI»,
«ATaBU3MBIY, «XpPOMOCOMHBIE HAOOpHI YEIOBEKAa M IIMMIIaH3e», «lJIaBHBIC HampaBICHUS
3BOJIOIIIY, «OO0II1e 3aKOHOMEPHOCTH HBOJIOIIHI.



O6opynoBaHue: KOJUIKIUHU, repOapuu, MYJSKH HCKOMAeMbIX OCTaTKOB OPraHMW3MOB,
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
camMo3apo>KJIeHUs KU3HU U €€ ornposepkeHue onbitamu . Penu, JI. Cnannanuanmy, JI. [lactepa.
[TpoucxoxaeHune KU3HU U aCTPOOUOIIOTHUS.

OcHoBHbIE ATanbl HeOpraHUuecKoi Bosonuu. [Inanerapuas (reosorudyeckas) 3BOJIIOLHUS.
XuUMHUUYECKasi IBOJIONMS. AOHOTeHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
Omnpit C. Muinepa u I'. FOpu. O0pa3oBanue noimmMepoB u3 MoHoMepoB. KoatiepaTHas runoresa
A. W. Omnapuna, runote3a nepBudyHoro OynpoHa JIk. XonneiiHa, reHeTnyeckas rumnoresa [
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. OTHOcUTeNnbHAsT ©  aOCONIOTHAsT  T'€OXPOHOJOTHSI.
['eoxpoHoONOrMYecKas MKaaa: 30Hbl, 3Pbl, HIEPHUOBL, SITOXH.

HavanbHble sTansl oprannyeckoil spomtonuu. [losiBieHre M 3BONIONUS MEPBBIX KIIETOK.
Opomtonuss Merabonu3zMa. Bo3HukHOBeHHE mepBbIX 3KocucTeM. CoBpeMEHHbIE MUKpPOOHbIE
OMOIIEHKM Kak aHajor mepBbiX Ha 3emie coobOmectB. Crtpomaronutsl. [IpokapuoTsl u
DYKapUOTBHI.

[TpoucxoxaeHue sykapuoT (cUMOMOreHe3). DBOJIIOIIMOHHOE IMPOUCXOKACHUE BHPYCOB.
[TpoucxoxaeHne MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HHKHOBEHHWE  OCHOBHBIX  TPYII
MHOTOKJIETOYHBIX OpPTraHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIIOLMHU BBICIIUX pacTeHui. OCHOBHBIE apoMOp(o3bl pPaCTEHUH.
Boixon pactennii Ha cyury. [losiBiieHre ciopoBbIX pacTeHU 1 3aBoeBaHie UMU cyllid. CeMEeHHbIE
pactenus. [IponcxoxaeHne NBETKOBBIX PACTCHHUIA.

OcCHOBHBIE 3Tamlbl 3BOJIONMU KUBOTHOTO Mupa. OCHOBHbIE apoMOpP(O3bl >KUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pbIB — MOSIBIEHHE COBPEMEHHBIX TUIOB. [lepBbie XopaoBbIE
’KUBOTHBIE. J)KU3Hb B BO/IE. DBOJIIOIMS MMO3BOHOYHBIX. [Iporcxoxkaenre aMmpuOuil U penTuInii.
[Tpoucxoxaenne miekonuTaromux W OTUI. [lpuHIMN KioueBoro apomopdoza. OcBoeHHE
0€CII03BOHOYHBIMU U I03BOHOYHBIMU KHBOTHBIMH CYIIIH.

Pa3BuTHe x13HM Ha 3emiie 110 3paM U NEpUoaM: apXxel, IpoTepo30i, Majaeo30M, ME30301,
KaiiH03011. O0111as XapakTepUCTUKa KJIMMaTa ¥ reojorndeckux npoueccos. [losBnenue u pacuser
XapaKTepHBIX OPraHU3MOB. YTiieoOpa3oBaHHE: €ro YyCJOBHMsSI M BIMSHHE Ha Ta30BBI COCTaB
aTMochepsl.

MaccoBble BBIMUpaHMsI — DKOJIOTMUECKHE KpU3HChl Ipouutoro. IlpuunHbel u ciencrsus
MaccoBbIX BeIMHUpaHHUil. COBpeMEHHBIH 3KOJIOTHMUECKUi KpusHc, ero ocodeHHocTu. [Ipobrema
coxpaHeHHs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMIBI KiIaccu(UKaUl OpraHu3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoHCTpauMu

[Toptpets: @. Penn, JI. Cnannanuanu, JI. ITactep, M. . Meunukos, A. . Onapun, JIx.
Xonpeitn, I'. Mémnep, C. Munep, I'. FOpu.

Tabmumet u cxembl: «Cxema ombita @. Penu», «Cxema ombita JI. [TacTepa mo u3yueHUIo
caMoO3apokJIeHus ku3Hm», «Cxema ombita C. Musnepa, I'. FOpu», «Otanel HeOpraHUYECKOM



3BoIOIMM», «['eoxpoHonornyeckas mkana», «HayanbHbple 3Tanbl OpraHUYECKON HBOJIFOLUNY,
«Cxema 00pa3oBaHUs DYKAPUOT MMyTEM CUMOHOTreHe3ay, «Crucrema )KUBOM mpupoibly, «CTpoeHue
BUpyca», «Apomopdo3bl pacTeHuid», «PuUHHOPUTB, «OIHOKIETOUHBIE BOJOPOCINY,
«MHorokneTounsle Bogopocian», «Mxu», «llanmopoTHuku», «l'0JOCEMEHHBIE pPAaCTEHUS»,
«Opranbl IBETKOBBIX pacTeHui», «Cxema pa3BUTHUS >KUBOTHOIO MHUPA», «ApoMopdo3bl
JKUBOTHBIX», «lIpocreitmmey, «Kumeunonosoctusie», «llinockue yepBu», «HIEHUCTOHOTHEY,
«Pp10b1», «3eMHOBOAHBIEY, «lIpecmbikatomuecs», «lItuuby, «Mnekonurawomue», «Pa3Butue
J)KU3HU B apXxeuckoil spe», «Pa3BuThe XKU3HU B MPOTEPO30MCKOU 3pey», «Pa3BUTHE KU3HU B
MaJIe030MCKOM 3pe», «Pa3BUTHE )KU3HU B ME3030MCKOM pe», «Pa3BUTHE )KU3HU B KAMHO30MCKOM
ape», «CoBpeEMEHHAs CUCTEMA OPTaHUYECKOTO MUPa.

OOGopynoBanue: TepOapul pacTEHUW pPa3TUYHBIX OTIEIOB, KOJUICKIIMH HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KMBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUJIEKIIMM HWIJIOKOXKHX, CKEJEThl
MO3BOHOYHBIX JKMBOTHBIX, Yyuye€ja NTUL U 3BEpeH, KOJUIEKIMU OKAMEHEJIOCTEH, IOJIE3HBIX
HCKOIIAEMBbIX, MYJISI)KU OPIraHUYECKUX OCTATKOB OPraHU3MOB.

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

Jlaboparopnasi padora «/3ydeHHe M ONUCAHUE HCKOINAEMbIX OCTAaTKOB JIPEBHUX
OpraHU3MOB.

IMpakTnyeckas padora «l3yuenne 0coOEHHOCTEH CTPOCHUS PACTCHUI PA3HBIX OTIICIOBY.

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

Tema S. IIpoucxoxkaenue 4e10BeKa — aHTPONOreHe3

Pa3nensl u 3agaun aHTpOnosaoruu. Meroibl aHTPOIIOIOTHH.

CraHOBJIEHHE TIPEACTABICHUN O MPOMCXOXKJIECHUM 4YEJIOBEeKa. PenuruosHbie BO33pEHUS.
CoBpeMeHHbIE HAYYHBIE TEOPHH.

CxonmerBo  uenoBeka ¢ JKMBOTHBIMH. (CHCTEMaTHUECKOE IOJIOKEHHE  YEJIOBEKA.
CBuzerenbcTBa CXOJACTBA YENOBEKAa C JKMBOTHBIMHM: CPaBHHUTEIbHO-MOP(]OIOrHUecKue,
sMOpHOTOoTHYECKHEe, (U3HOIOTO-OMOXUMUYECKHE, ToBeAeHUeckrue. OTIuYus YeloBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBS3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3ra ¥ BTOPOM CUTHAJIbHOW CHUCTEMBI.

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

OcHOBHBIE CTaJMM aHTpOIIOreHe3a. PaHHMe yernoBekooOpazHble 00e3bsHBI (IIPOKOHCYIbI) U
paHHUE MOHTHJIBI — OOIIME MPEeIKHU YeIOBEKOOOpa3HbIX 00€3bsH U JI0JIeil. ABCTPAJIONUTEKH —
JIBYHOTHE MpENKu JroAeil. YeloBek yMelbld, MepBble U3TOTOBICHHS Opyauil Tpynaa. YenoBek
NPSIMOXOJIALINIM 1 TepBBIN BBIXOJ Jtojed 3a mpeaensl Adpuku. Yenosek reinenboeprekuii —
o0ImuMi IpeoK HeaHIepTAIbCKOTO YeJIOBEKa U YelloBeKa pa3yMHOro. YenoBek HeaHJepTalbCKUi
KaK BHJ JIOAEH XOJOIHOro KiIMMara. YenoBek pa3yMHBI COBPEMEHHOIO THUIIA, JIEHUCOBCKUI
YyeJI0BeK, OCBOEHNE KOHTUHEHTOB 3a npenenamu Adpuku. [laneoreneruka u najieoreHoOMHKa.

OBOJIOIUS COBPEMEHHOIO ueioBeka. EcTecTBeHHBIN OTOOp B MOMYJSALUSAX 4YeslOBEKa.
MyTanuoHHbIi npouecc U noauMopdusm. IlonyasiroHHbIe BOIHBI, Apeiid) reHOB, MUTpaIUs U
«a¢ ekt ocHOBATENS» B MOMYIALUAX COBPEMEHHOTO YEIOBEKA.

Yenoseueckne pacel. [lonstne o pace. bonbmme pacel: eBpomeouHas (€Bpaswiickas),
aBCTpaJIO-HErpOUIHAs (PKBAaTOpHAJIbHASI), MOHTOJIOMIHAs (a3MaTCKO-aMepUKaHCKas). Bpems u
IyTH paccelieHus 4YeJoBeKa 1o IulaHere. EauHCcTBO yenoBedyeckux pac. Hayunas
HECOCTOSTENILHOCTh pacu3Ma. [Iprucnoco01eHHOCTh YenoBeKa K pa3HbIM YCIOBUSM OKpYXKarolen



cpenpl. Bnusitnue reorpaduueckoil cpenbl u Apeida reHoB Ha MOPGOJIOTHIO U (HU3UOJIOTHIO
YeJI0BEKa.

MexXIUCIUIIMHAPHBIE METOAbl B (U3HUYECKON (OMOJOTHYECKOW) aHTPOIIOIOTHH.
OBOJIOMOHHAS ~ AHTPOIOJIOTHST M TAJICOAHTPOIOJNOTHSI  YEJIOBEYECKUX  MOMYJISLHUM.
buocouuanpHple  HCCIeAOBaHUA ~ OPUPOJBI  dYenoBeKa.  VccnepoBaHue — KOIBOJIOLUU
OMOJIOrM4YECKOI0 U COLMAIBHOIO B YEJIOBEKE.

JleMoOHCTpaL U

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

Tabmuipr uw  cxembl: «MeToasl  aHTpomosorun», «l'OJOBHON MO3r  4YeloBeKay,
«YenoBekooOpa3Hble 00e3bsiHB), «CKeNeT 4elloBeKa M CKeJeT WIMMIaH3e», «PyauMeHTsl u
aTaBU3MbI», «JIBIDKyIIME CHJIBI aQHTPOIOreHe3a», «IJBOJIOLUOHHOE [JPEBO UEIOBEKa,
«ABCTpanonuTek», «4emoBek ymenblity, «HenoBek NpaMoXoAsaIuii», «J{eHnCOBCKUIl YeIoBeK»
«Heannepranbipy, «KpomanboHIb, «lIpeaku demoBekay», «ITambl 3BOJIONUU UYEIOBEKAY,
«Pace1 uenoBekay.

O6opynoBaHue: MyJISDKM OKaMEHEIO0CTEeH, MPEeMETOB MATEPUAIbHON KYJIbTYpbl IPEIKOB
YyenoBeKa, penpoaykuuu (pororpadum) KapTUH ¢ MUDOIOTHUESCKUMU U OMOJIEHCKUMU CIOKETaMU
MIPOUCXOXKICHUS YeloBeKa, (Gororpaduu HaXOJOK HCKOMAEMBIX OCTAaTKOB YeNOBEKa, CKENeT
YyeJioBeKa, MOJIENb Yepera 4eloBeKa M yeperna LIMMIaH3€, MOJIENb KUCTH YeJIOBeKa M KHUCTU
HIMMIIaH3€, MOJIEIIU TOPCa MIPEIKOB YEJIOBEKA.

JlabopaTopnass paGora «lI3ydueHue OCOOCHHOCTEH CTpPOEHHUS CKeJeTa ueloBeKa,
CBSI3aHHBIX C MIPSIMOXOKICHUEM).

IIpakTuyeckas padora «/3yueHue 3K0JOTHYECKUX aJalTallUNA YETOBEKay.

Tema 6. JKo0J10THs1 — HAYKA 0 B3aMMOOTHOLIEHUSIX OPraHU3MOB M HAJOPTraHU3MEeHHbIX
CHCTEM C OKpY KaloLen cpenou

3apoxaeHue U pa3BuUTHE dKosoruu B Tpynax A. I'ymGompara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosjoruu. CBsi3b
HKOJIOTUH C IPYTUMU HayKaMH.

Metonasl skonoruu. [ToneBbie HaOMOAEHUSA. DKCIIEPUMEHTHI B DKOJIOTUU: MPHUPOJIHBIE U
naboparopHbie. MogenupoBaHue B 3KOJOTUH. MOHUTOPUHT OKpPYKAIOIIEH Cpellbl: JTOKATbHBIH,
pPErHOHANIBHBIN U TJIO0AILHBIN.

3HaueHUe SKOJOTMYECKHX 3HAHUM IS 4YeloBeKa. DKOJIOrMYecKOoe MHPOBO33pPEHHE Kak
OCHOBa CBs3€M uenoBeuecTBa C MNpupoAoid. DOpMHUPOBAHHE 3KOJOTUYECKOW KYIbTYpbl M
HKOJIOTMUECKOIN IPaMOTHOCTU HACEJICHUS.

JleMoOHCTpaLun

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

Tabmuiel 1 cxembl: «Paznensl sKogoruny, «MeToasl dKkoaoruny, «Cxema MOHHUTOPHHTA
OKPYKAIOIIEeH CpebD».

Jladoparopnasi padora «/3yueHrne METOZ0B SKOJIOTHYECKUX HUCCICTOBAHUIY.

Tema 7. OpranusmMsl U cpeaa OOMTAHUSA

Okonorudeckue (GakTopbl W 3aKOHOMEPHOCTH UX  JeicTBus. Knaccudukarus
JKOJIOTUYECKHX  (pakTOpoB:  aOMOTHYECKHEe, OwWoThueckwe, aHTpomoreHHeie.  OOmue
3aKOHOMEPHOCTH ACHCTBUs dKoJorndeckux (paktopos. [Tpasuno muanmyma (K. IlInpenrens, FO.
JInbux). TonepaHTHOCTH. DBPHOMOHTHBIE M CTCHOOMOHTHBIE OPTaHU3MBI.



Aobuotndeckue dakTopbl. CBET Kak dKOJOTUUECKHH (akTop. [leficTBUe pa3HBIX y9acTKOB
COJIHEYHOI'O CIEKTpa Ha OpraHU3Mbl. DKOJOTMYECKHE TIPYIIbl PACTEHUMM M JKUBOTHBIX IO
OTHOILIIECHHUIO K cBeTy. CUrHabHas pojib cBeTa. @oTonepuoiu3m.

Temnepatypa kak sKonorudeckuii ¢akrop. [leiictBue TemmepaTypbl Ha OpPraHHU3MBIL.
[TolikniioTepMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxxnocte kak skosorumueckuii ¢akrop. IIpucnocobnenus pacteHuil K MOAIEpKAHUIO
BojHOro Oamanca. Kiaccudukanms pacTteHuid 1O OTHOIIEHHIO K Boje. IlpucnocoOnenus
JKMBOTHBIX K H3MEHEHHIO BOJIHOTO PEXHUMa.

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

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

XKuznennsie Gopmbel opranu3moB. [lonarue o xu3HeHHOW (opme. JKuzHeHHBIE (OPMBI
pacTeHMii: JAepeBbs, KyCTapHUKH, KYCTapHUYKH, MHOIOJETHHE TPaBbl, OJHOJETHHE TPaBBI.
Kvznennole (GOpPMBI KUBOTHBIX: THUAPOOMOHTHI, T€OOMOHTHI, a’poOUOHTHL. (coOeHHOCTH
CTpOEHUS M 00pa3a KU3HHU.

buotnyeckne ¢dakropel. Buapl OMOTHYECKMX  B3aWMOJCHCTBHH:  KOHKYPEHIHS,
XHUIIHIYECTBO, CUMOM03 1 ero (opmel. [lapazutusm, xoomeparws, MyTyajaTu3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyieOHM4YecTBO). Herpoduyeckne  B3auMMOJICHUCTBHS  (TOIMUYECKHUE,
dopuueckue, abpuueckue). 3HayeHHE OMOTHYECKHUX B3aUMOJEHCTBHUN Ui CYIIECTBOBAaHUS
OpraHu3MOB B cpesie oouTanus. [[puHINI KOHKYPEHTHOTO UCKIIIOUEHUS.

JleMoOHCTpaL U

Tabnuupl 1 cxembl: «IKosnorndeckue (Gpaxkropb», «CBETOBOW CHEKTP», «IKOJIOTUUYECKHE
IPYIIBI )KUBOTHBIX 11O OTHOLIEHUIO K CBETY», « T €MIOKpOBHBIE JKUBOTHBIEY, «XOJOAHOKPOBHBIE
KUBOTHBIE», «DU3NOJIOTUYECKUE aJanTalli >KUBOTHBIX», «Cpeabl OOMTaHMS OpPraHU3MOBY,
«buonoruyeckue putMb», «KusHeHHsle HOpMbI pacTeHui», « Ku3HeHHbIe POPMBI )KUBOTHBIX,
«9KOCHCTEMA IUPOKOIMCTBEHHOIO JiEca», «DKOCUCTEMa XBOMHOrO Jiecayn, «llemu nurtanus»,
«XumnnyectBo», «Ilapazutuzm», «Konkypenuus», «Cumonos», «KommeHncaansmy».

OOGopynoBanue: repbapuu pacTEeHHH U >KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIHSHUIO
Pa3IUYHBIX  DKOJIOTHYECKUX  (PakTopoB, TepOapwul  CBETOMIOOWMBBIX, TEHEITIOOMBBIX U
TE€HEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIC, TEHETIOOMBBIE W TEHEBBHIHOCIMBBIE KOMHATHBIC
pacTeHus, repoapuu U KOJJIEKIIHMH TETUIONI00UBBIX, 3MMOCTONKHX, MOPO30YCTONYNBBIX pacTEHUH,
yyyesna MNTULl U 3Beped, repbapuu pacTeHMi, OTHOcAIUXcS K Turpoduram, kcepoduram,
Me30(uTaM, KOMHAaTHBIE paCTEHUS TAHHBIX TPYII, KOJUIEKIIMH KUBOTHBIX, OOUTAIOIINX B Pa3HBIX
cpenax, repbapuM M  KOJUIEKLMH pAcTeHHWH M JKMBOTHBIX, OOJaJaroluX 4YepTaMu
IPUCHOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCJIOBUM KHU3HHM, TepOapuu U KOJUIEKLUHU
pacTeHU M KUBOTHBIX PA3IUYHBIX KU3HEHHBIX (OPM, KOJUIEKIIMU KMBOTHBIX, YYaCTBYIOIIMX B
pa3IMYHbIX OMOTUYECKUX B3aMMOICHCTBUSIX.

JlabopaTopHnasi pa6oTa «BbIsSBICHHE IPUCTIOCOOICHUI OPTaHU3MOB K BIUSTHUIO CBETA.

JlabopaTopnasi pa6ora «BbIsBICHHE MPUCTIOCOONICHUN OpPraHU3MOB K BIIHSHUIO
TEMIIEpaTypbI».

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

Tema 8. Iko/10rus1 BUAOB M NOMYJIALHI



DKOJIOTHYECKHE XapaKTepUCTUKHU momynsauuu. [lomynsnus kak Ouonorudeckas cUCTeMa.
Posp HeomHOpOAHOCTH Ccpebl, (U3NYECKHX OaphbepoB M OCOOCHHOCTEH OHMOJIOTMH BUAOB B
(GbopMUPOBAHUU MTPOCTPAHCTBEHHOM CTPYKTYPHI oMy isiiuii. OCHOBHBIC TTOKA3aTEIH IMOMYISIUU:
YUCJIEHHOCTh, IUIOTHOCTh, BO3PACTHAs M IOJOBasl CTPYKTYypa, POXKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUS.

Okojoruyeckas CTpykTypa nomyisauud. OLeHKa YUCIEHHOCTH MOmyssiuu. JuHamuka
MOMYJISINUU U €€ peryisiuua. buoTudeckuii moTeHIman nomyiasiuu. MoaeampoBaHue JUHAMUKHA
nonyisiuuu. Kpusbsle poctra uyucnenHoctu nonyisuuu. Kpusele BbDKHMBaHMSA. Perymsmus
YHUCIIEHHOCTU TMOMYJSALMHA: POJb (PaKTOPOB, 3aBUCIIIUX M HE 3aBUCAUIMX OT IUIOTHOCTH.
DKoJoru4eckue crpareruu Buaos (- u K-crparerun).

[Tonstne 00 »HKoMOrMYecKo Hume Buaa. MecrooOutanue. MHOTOMEpHas MOJAETb
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skonorndeckoil mumu. [loteHuumanbHas u
peann30BaHHas HUILIU.

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

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

JleMoOHCTpaLuu

IToprper: Ix. M. XarunHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHUECKUE XapaKTePUCTUKU monyasuny, «lIpoctpancTBennas
CTPYKTypa mnonyisuuu», «Bo3pacTHple nupamuabsl nonyaauumn», «CKOpOCTh 3aceieHust
MOBEPXHOCTU 3eMJIM Pa3IuYHBIMH OpraHuzMamu», «Mojens skonmornueckord Humm k. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucmnocoOneHnst ceMsH pacTeHUN K PacCeNeHUIO».

Tema 9. Jxos0rus cooduecTB. IKOJOrH4eCKHue CHCTEMBI.

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

Okocuctema kak oTkpeiTasg cucrema (A. JIx. Tencnum). DyHKUMOHANBHBIE OJOKU
OpraHM3MOB B JKOCUCTEME: NPOAYLEHTHI, KOHCYMEHTBI, peAylUeHThl. Tpoduueckue ypOBHH.
Tpoduyeckue nenu u ceru. AGuornyeckue O610ku 3kocucTeM. [10UBBI U HIIBI B 9KOCHCTEMAX.
KpyroBopot BELIECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OCHOBHbIE MTOKA3aTENHN IKOCUCTEMBI. buomacca u npoayKius. DKOJIOrHYeCKUe MUPaMUIbI
yucesl, OMomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIE
3aKOHOMEPHBIE CMEHBI COOOIECTB — CyKIeccuu. IlepBuuHbIE U BTOPUYHBIE CYKIECCHHM U UX
OPUYMHBL.  AHTPOIIOTEHHBIE BO3JeMCcTBUS Ha cykueccud. KimmmakcHoe — cooOIecTBo.
buopasHoobpasue u nojaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[TpuponHble 3KOCUCTEMBI. JKOCUCmeMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
Ixocucmemvl MyHOp, 1€co8, cmenell, NyCMmblHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasnmuuus wmexay
AQHTPOIIOIE€HHBIMH U MPUPOIHBIMU SKOCHCTEMAMH.

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



3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOICHCTBUN OPTaHU3MOB B SKOCHCTEMAX.
Ponv kackaonoeo sghghexma u 6u006-30ughuxamopos (knrouesvix 6ud08) 8 PYHKYUOHUPOBAHUU
aKocucmem. IlepeHOC PHEPrUM U BEIIECTB MEXAY CMEKHBIMU IKOCHCTEMaMH. Y CTONYUBOCTH
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 XBOMHOTO Jecay, «DyHKIMOHANBHBIE TPYMIIBl OPraHU3MOB B HKOCHCTEME,
«KpyroBopor BemectB B 3Kkocucrteme», «llemn mnuTaHus (macTOWINHAS, JETPUTHAS)»,
«IKOJOTUYECKAs MUPAMUJIA YUCEID», «IKOJIOTHYECKas MUpaMua OMoMacch», « IKOJIOTuIecKas
nupamua sHeprun», «OdpazoBanue 6onotay, «llepBuunas cykuneccus», «BocctaHoBienue jieca
nocie moxapay, « JKOCUCTEMA 03epay, «ArpoleHo3y», «KpyroBopoT BeliecTB U MOTOK SHEPTUU B
arporieHose», «lIpumepsl ypboakocuctemy».

OOGopynoBanue: repOapul pacTeHUM, KOJUICKIIMM HACEKOMBIX, 4Yyuyesia NTHI[ U 3Bepew,
repOapuu KyJIbTYPHBIX U JUKOPACTYLIUX PACTCHUI, aKBAPUYM KaK MOJIENb SKOCUCTEMBI.

IIpakTnueckas padora «/3ydeHue u onvcaHue ypooIKOCUCTEMBD».

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

IKCKypeust «IKCKypcHs B TUIHYHBIN OHoreoneHo3 (B ayOpaBy, Oepe3HsK, €l1bHUK, Ha
CYXOZOJIbHBIN WM MOWMEHHBIH JIYT, 03€p0, 60JI0TO)».

IKeKypeHusi «IKCKYpCHsl B arpO3KOCUCTEMY (Ha TMOJI€ WK B TETTUYHOE XO3SHUCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTeMa

buocdepa — obmerianerapHas o6ojodyka 3eMiH, TJe CYIIECTBYET WM CYIIECTBOBaja
*u3Hb. Pa3BuTue npeacrasienuit o ouocdepe B pyaax 3. 3tocca. Yuenue B. . BepHanckoro o
6uocpepe. Obnactu 6uocheps u e€ cocras. JKupoe BemecTBo Onocdepsl U ero GyHKIUU.

3aKOHOMEPHOCTH cylecTBOBaHUsI Onocdepsl. OcodeHHOCTH Onochepsl Kak ro0anbHON
skocucTeMmbl. JluHamuyeckoe paBHoBecue B Ouocdepe. KpyroBoporel Bemiects U
OMOreoXMMHUECKUE IUKIIBI (YTIepo/ia, a30Ta). PUTMUYHOCTS sBIeHMI B Guocdepe.

3oHanbHOCTH OuOCchepsl. [lonarue o Guome. OCHOBHBIE OMOMBI CYIIU: TYH/pa, XBOIHbBIE
Jeca, CMEIIaHHbIE U IMIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHbI, IIyCThIHU, TPOIIUYECKHUE JIeca,
BBICOKOTOPBS. KiMMar, pacTUTENbHBIN 1 )KUBOTHBIN MHpP OMOMOB CYIIIH.

CrtpykTypa u QyHKIIHS ®KUBBIX CUCTEM, OI[EHKA UX PECYPCHOTO MOTEHI[HaNa U OnochepHbIX
GyHKIHIA.

JleMoOHCTpaL UK

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

Tabmuupt u cxemsl: «I'eocdepsr 3emnu», «Kpyropopor asora B npupone», «KpyroBopot
yriaepoja B npupojae», «Kpyrosoport kucinopona B npupojae», «KpyroBopot Boabl B IpUPOE»,
«OcHoBHBIE OMOMBI Cymny, «Knumatudeckue nosica 3emn», «Tyaapay, «Tairay, «CMenranHbIf
necy, «lIupokonucTBeHHBIH Jiec», «Crenby, «CaBanHay, «IlycTbinsy, « Tponudeckuii gecy.

O6opynoBanue: repOapuu paCTeHUI pa3HbIX OMOMOB, KOJUICKITUH KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kalouias cpeaa



DKOJIOTHYECKHUE KPU3UCHI W HX NpUYHHBL Bo3meiictBue demoBeka Ha Owocdepy.
3arpsi3HEeHUE BO3yIIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsi3HeHne BOAHOM cpeabl. OXpaHa BOJHBIX
pecypcoB. Pazpymienue mouBel. OXpaHa MOYBEHHBIX peCcypcoB. MI3MeHeHHe KinMara.

AHTpPOTIIOTEHHOE BO3ICHCTBUE HAa PACTUTEILHBIN 1 )KUBOTHBIN Mup. OXpaHa pacTUTEIHLHOTO
U JKMBOTHOTO Mwupa. OCHOBHBIC TPUHIHUIIBI OXpaHbl Tpupoabl. KpacHele kuuru. Ocobo
oxpansiemble pupoHble Tepputopun (OOIIT). Borannueckue cajpl U 300J0THYECKUE MTAPKU.

OCHOBHBIC TIPHUHIIUITBI YCTOMYMBOTO PAa3BUTHUS YEIIOBEUECTBA W MPHUPOJIBI. ParmonaapHOE
MPUPOJIONIONB30BAHME M COXpPaHEHHE OHMOJOTHYecKoro pasHooOpazus 3emum. OOmue
3aKOHOMEPHOCTH T100aJIbHBIX KOJIOTHYECKUX KpU3UCOB. OCOOCHHOCTH COBPEMEHHOTO KpHU3HCa
U €T0 BEPOSTHBIC TIOCICICTBHUS.

Pa3BuTHE METONOB MOHHTOPHHTA PAa3BUTHS OMACHBIX TEXHOTEHHBIX IPOIECCOB.
Cucmemmubie uccredosanusi nepexooa K pecypcocbepezaioujeli U KOHKYPEHMOCHOCOOHOL
anepeemuxke. buonozuueckoe paznoobpasue u duopecypcvl. Hayuonanvhvle ungopmayuoHnmvie
cucmemsbl, obecneyugarowue O0OCMYn K UHDOpMAYyUU NO COCMOSHUIO OMOENbHLIX BUO08 U
akocucmem. OCHOBbL IKOpeabUIUMayuu IKOCUCmeM U cnoco608 60pbObl ¢ OUONOBPENHCOCHUIMU.
Pexoncmpykyus mopckux u HazemMHblxX 9KOCUCTHEM.

JdeMoHcTpannn

Tabmuubr w  cxembl: «3arps3HeHHEe aTMocdepbl», «3arps3HEHUe THIPOChEephD»,
«3arps3HeHHE TOYBBDY, «[TapHUKOBBIA 3P PerT?, «Oc000 OXpaHIEMBIE TPUPOTHBIC TEPPUTOPHI,
«Mopenu ynpaBisieMOro Mupa.

O6opynoanue: hotorpaduu oxpaHseMbIX pacTeHUN 1 )KUBOTHBIX KpacHoi kuuru Poccuiickoit
®enepaunn, KpacHOW KHUTH pErvoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUSA ITPOI'PAMMBI 110 BUOJIOT' A
HA YPOBHE CPEJJTHEI'O OBILIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOSHUS OOYYAIOIIUMUCS
pOTpaMM CPeAHEro 00IIero 00pa30BaHus: JTUYHOCTHBIC, METAIIPEAMETHBIC U PEIMETHEIE.

B cTpyKkType JTUYHOCTHBIX Pe3ylbTaTOB OCBOCHUS MPOTrpamMMbl MO OUOJIOTMH BbIIEICHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Tpa)kIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIHHOCTH M CaMOOIPEAENICHUIO,
Hanuyue momueayuu K OOYUEHUIO OWOJIOTUM, YeleHanpaeienHoe pazeumiue BHYTPEHHHUX
yOeXAeHUI JIMYHOCTU Ha OCHOBE KJIIOUYEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAJMLUN pa3BUTUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMDb OOYUYAIOIIUXCS PYKOBOJACTBOBATHCSA B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMH  yYCTaHOBKAMHU, TPUCYIIUMHU  CHCTEME
Ouosoruueckoro  oOpa3oOBaHMsS, Haauuue NPABOCO3HAHUS  DKOJIOTMUECKOH  KYJIbTYpBI,
CcnocobHoCmu cmagums UEIN U CTPOUTH SKU3HEHHBIE I1JIaHBI.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbI 110 OMOJIOTHH JOCTHUTAIOTCSA B €IMHCTBE
yueOHOM M BOCIUTATENBHON NEATEIHHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COLIMOKYJIbTYPHBIMH, UICTOPUUECKUMU U J1yXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMHU, IPUHSATHIMU B
oOuiecTBe MpaBUJIaMM U HOPMaMH IOBEAEHUS M CIIOCOOCTBYIOT IpoIeccaM CaMOIIO3HaHUS,
CaMOBOCIIUTaHUS U CaMOPAa3BUTHsI, Pa3BUTHsI BHYTPEHHEW MO3MLIMU JMYHOCTH, ATPUOTH3MA U
YBa)XXCHHsI K 3aKOHY M IPaBOIOPSIKY, YEJIOBEKY TPyJda U CTApIIEMY IOKOJEHHUIO, B3aUMHOIO
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAClIE€QUI0O W  TpaJulusaM
MHOTOHAalIMOHAJIBHOTO Hapoaa Poccuiickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIMYHOCTHBIE pe3yNbTaThl OCBOEHUS YU€OHOro mpeaMera «buoIorusy JT0JIKHBI OTpaxarhb
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTpEHHEH
MO3UIMEN JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAlUil, MO3UTHUBHBIX BHYTPEHHUX
yOeXJAeHUH, COOTBETCTBYIOUIMX TPAJAMIMOHHBIM IIEHHOCTSIM POCCUIMCKOro  0OIIecTBa,
paclIupeHHe KU3HEHHOTO OIbITa U ONBITA ACATEIBHOCTH B IIPOLIECCE PEATU3ALUN OCHOBHBIX
HaIpPaBJICHU! BOCIIUTATEIBHOMN IE€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

c(OpPMUPOBAHHOCTh  TPAXKIAHCKOM MO3UIMU  00ydYaromerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUICKOr0 00IIeCTBa;

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

TOTOBHOCTb K COBMECTHOM TBOPUYECKOM NIE€ATEIHHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENbHbIX 33/1a4, BHIIOJHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

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

YMEHHME YUYUThIBAaTh B CBOMX JEMCTBHUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aUMOJICHCTBUSA JIIOJIEH C pa3HbIMU YOSKICHUSAMHU, KYIbTYPHBIMU IIEHHOCTSMU M COLIMATbHBIM
MI0JIO)KEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINIOJHEHUS Y4eOHBIX,
MO3HABATENIbHBIX M UCCIEAOBATEIbCKUX 3aJa4, YBAXXUTEJIBHOTO OTHOLICHUS K MHEHHIO
OTIIOHEHTOB MPU 00CYXIEHUHU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU E€ATEIbHOCTH;



2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS 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 OIEHUBATH BKJIA]l POCCHICKUX YUEHBIX B CTAHOBIICHUE U Pa3BUTHE OMOJIOTHH,
MOHMMAHUSA 3HAuYeHUsT OWOJOTMM B IO3HAHWU 3aKOHOB TNPUPOJBI, B KU3HU YeIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

ujciHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY’)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUE JYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIOCOOHOCTH OLICHUBATh CUTYAITUIO U PUHUMATh OCO3HAHHBIC PEIICHHS], OPUCHTUPYSICh HA
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMYHUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOIIECHUE K CBOMM POJMUTEIISIM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHSTHUS LIEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPaAULMAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAs dCTETUKY ObITA, HAYUHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUI;

MOHUMaHNE YMOITMOHAILHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IIEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KaueCcTBa TBOPYECKOH JIMUHOCTH;

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

MOHMMAaHWE U peann3alus 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (3J0pOBOE MUTAHUE,
coOIOZIcHHEe TUTUEHHYECKUX TMPaBWJI M HOPM, COAlaHCUPOBAHHBIM PEKUM 3aHATHH U OTABIXA,
perynsipHasi (u3udecKas aKTHUBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (pU3HUYECKOMY U TICHXUIECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBWJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUsX, YTPOXKAIOIIKX 3I0POBbIO U )KM3HU JIOJEH;

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

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/Yy, OCO3HAHKE IIEHHOCTH MacTepCTBa, TPYA0T00ueE;

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

MHTEpEC K pa3muyHbiM chepam mpodeccHoHATBLHON AESITeNTbHOCTH, YMEHHE COBEPIIAThH
OCO3HAHHBIN BBIOOp OyayIieii mpodeccruu u peaTn30BbIBaTh COOCTBEHHBIE JKU3HCHHBIE TIAHBI,

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

7) 3K0JIOTMYECKOT0 BOCTIUTAHUS:

HKOJIOTMUYECKH IIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIIECTBOBAHUS;



MOBBILIICHHE YPOBHSI SKOJOTHYECKOW KYJIbTYpHl: MPHOOpETEHHE OMNbITa IJIAHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEICTBUN SISl OKPYKAIOLIEH Cpe/ibl;

OCO3HaHHUE TTI00aTBHOr0 XapaKTepa 3KOJOTHIECKUX MPOOJIeM U IyTel MX PelieHUS;

CIIOCOOHOCTh MCMOJBb30BaTh MPUOOpPETaeMbIE MPU U3YYEHUU OMOJIOTHM 3HAHUS U YMEHUs
IpU pelIeHUU MNPoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIE30BaHUEM (COOII0IeHUE
MpaBUJI MOBEICHUS B IMPHUPOJIC, HANPABJICHHBIX HAa COXPAHEHHE PABHOBECHUSI B JKOCHUCTEMAX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

AKTHUBHOE HEINpUSATUE JEHCTBHM, NPUHOCAIIMX BpEI OKpYXarolleld NPUPOJHON Cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE HKOJIOTMUECKUE IMOCIEACTBUS MPEITPUHUMAEMbIX
JIEUCTBUN U NIPEJOTBPALLATD UX;

HaJU4Me Pa3BUTOTO HKOJOTHYECKOTO MBINIJIEHUS, SKOJOTUYECKON KYIbTYPhI, OIBITA
JIEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHMS pPYKOBOJCTBOBATbCS HMH B
MIO3HABATEJIbHOW, KOMMYHMKAaTUBHOW M COLMAIbHOM IpaKTUKE, TOTOBHOCTHM K YYAacTHIO B
MPAKTUYECKOM IESITEIbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(OpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHs HAyKM M  OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JAMalore KyIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MTOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE S3BIKOBOM M UATATEIHCKON KYJIBTYPhI KaK CPEJICTBA B3AUMOICHCTBHS
MEXIY JI0JIbMU U ITO3HAHUS MUDA;

MOHMMaHHUE crenupuKu OUMONOTUM KaK HayKd, OCO3HAaHHUA €€ poiau B (OPMHUPOBAHUU
palMoOHAIBFHOTO HAYYHOTO MBIIIUICHUSI, CO3JIJAHUHU IIEJIOCTHOTO MPEICTABIIEHUs 00 OKPYXKaIOIEeM
MHpE Kak O €IWHCTBE TNPHUPOABI, YETOBEKa W OOIIeCTBA, B TMMO3HAHUH MPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHuu MpoodIeM COXpaHEeHUs TPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OWOJIOTMH AJII COBPEMEHHOW IHMBWIIM3AIMU: OOECTIeUeHHs
HOBOTO YPOBHS Pa3BUTHUSI MEIUIIMHBI, CO3/IaHHE MEPCIEKTHUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pemiaTh pecypcHbI€ MPOOJIEMbl pa3BUTHS YEJIOBEUYECTBA, MOUCKA MyTEH BBIXO/A M3 TJIOOAIBHBIX
HKOJIOTMUYECKUX MPOOJIeM U o0ecrieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAITMOHATILHOMY
MCIIOJIb30BAHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

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

MOHUMAaHUE CYIIHOCTH METOJOB MO3HAHUS, MCHOJb3yEMbIX B €CTECTBEHHBIX HayKax,
CITOCOOHOCTH HCTOJIb30BaTh MOJy4aeMble 3HAHUS [UIsl aHAIW3a W OOBSICHEHUS SBIICHUU
OKPY’KaIOIIer0 MHUpa M TMPOUCXOANMX B HEM HM3MEHEHMH, yMEHHE Jenarh OOOCHOBAaHHBIC
3aKJTIOYCHHUS HA OCHOBE HAy4HbIX (DAaKTOB W HMMEIOIIMXCS JAaHHBIX C MEJbI0 TONyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTh CaMOCTOSITEIPHO HCIOJb30BaTh OHOJIOTHYECKUE 3HAHUS IS peIIeHUs
po0JIeM B pealIbHBIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHUE IIEHHOCTH HAy4YHOW JEeATEIbHOCTH, TOTOBHOCTb OCYLIECTBISTH MPOCKTHYIO U
MCCIEI0BATENBCKYIO ICSITENbHOCTh UHIMBUAYAIBHO 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



MeranpeaMeTHbIe pe3yNbTaThl OCBOCHHUs y4eOHOro mpeamera «bHOJOTHsS» BKIIOYAIOT:
3HaUMMBbIC JUIS  (OPMHpPOBAHUS MHPOBO33PEHUS  OOYYAIOMIMXCA  MEXKIUCIUTUTHHAPHBIC
(MeXTpeaMeTHbIE) O0IeHAyYHbIE TIOHITHS, OTPAXKAIOIIUE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpPa
U crienpruKy METOJIOB IMO3HAHUS, UCIIOIh3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHs,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIICJIOBaHHE, HAOIIOJIECHUE, W3MEPEHUE, SKCIICPUMEHT W JPYTHE); YHHUBEPCAIbHBIC
ydeOHbIe JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJISATHBHBIC), 00CCIICUMBAIONINE
dbopmupoBanre (YHKIIMOHATBLHON T'PaMOTHOCTH W COIMAIbHON KOMIIETCHIIMH OOYYaroIIUXCs;
CIIOCOOHOCTB o0yJarmuxcs HCIO0JIb30BaTh OCBOCHHEBIC MEXIUCIUTITUHAPHBIE,
MHUPOBO33PCHUYCCKUE 3HAHUS M YHHUBEPCATbHBIC YUeOHBIC JCUCTBHS B II03HABATEIHHOW U
COIMAIbHOM MPAKTHKE.

B pesynbrare wusyuyeHuss OHOJIOTMM HA YpPOBHE CpeIHEro ooOmero oOpa3oBaHUA Y
oOygaromerocss Oyayr copMmupoBaHBI MO3HABATEILHBIC YHUBEPCAIbHBIE Y4eOHBIC NEHUCTBUSA,
KOMMYHHKATHBHBIC YHUBEPCAJIbHBIC YYCOHBIC JICHCTBHUS, PETYIATUBHBIC YHUBEPCAIbHBIC
yueOHbIe AeMCTBUSI, COBMECTHASI IEATEIBHOCTD.

MetanpeameTHble pe3ylbTaThl OCBOSHHUS MPOrPaMMbl CPEIHEro o01ero odpa3oBaHUs
JIOJKHBI OTPaXkaTh:

OByaieHUe YHUBEPCAJIbHBIMH Y4eOHBIMU NMO3HABATEIbHBIMU /IEHiCTBUSIMH:

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);

OTIPENIEeTIATh 1NN JEeATeTbHOCTH, 3aJlaBas MapamMeTpbl W KPUTEPUU WX JIOCTHKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHLHOCTH C MOCTABIEHHBIMU 1EJISIMU;

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

CTPOUTH JIOTHYECKUE PACCYKICHUS (MHAYKTUBHBIC, 1€ TyKTUBHBIC, 10 AHAJIOTHH ), BBISIBIISITH
3aKOHOMEPHOCTH U MPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBICHUSIX, (POPMYITHPOBATH BHIBOJIBI U
3aKJII0YCHUS;

MPUMEHSATh CXEMHO-MO/IEIbHBIE CPEACTBA AJIA MPEJACTaBICHUSI CYIIECTBEHHBIX CBA3EH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaxX, a TaKKe MPOTHBOPEUYM PA3HOTO POJa,
BBISIBIICHHBIX B PAa3JIMYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX

pa3pabaTeIBaTh TUIAH PEIICHHS TPOOJIEMBI C YUETOM aHAIHM3a UMEIOITNXCS MaTepUATbHBIX
Y HEMaTepHUaAIbHBIX PECYPCOB;

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

KOOPJIMHUPOBATh W BBIIOJHATH PaOOTy B YCJIOBHUSX PEAITHHOT0, BUPTYAIHHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHHH KU3HEHHBIX TPOOIIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHS:

BIIQJICTh HABBIKAMHU Y4YEOHO-HCCIICIOBATEIHCKON M MPOCKTHOM NEATEILHOCTH, HAaBBIKAMH
pazpemieHusi mpodIeM, CIOCOOHOCTBI0 M TOTOBHOCTBIO K CAMOCTOSITEILHOMY IOUCKY METOJIOB
pELIeHUs TPAKTUYECKUX 3a]1a4, IPUMEHEHHIO PA3IMYHbIX METOJIOB TO3HAHUS;



UCIOJIb30BaTh PAa3JIMYHble BUIBl ACATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHMA, €ro
UHTEpIpEeTalny, NPeoOpa3oBaHUI0 U MPUMEHEHHIO B YUEOHBIX CHUTYyallUsX, B TOM YHCJE IPH
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

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

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

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajady, BBbIJBUIaTh
TUIIOTE3Y €€ PELIeHUs, HAXOUTh apryMEHTHI JUIs 10Ka3aTelIbCTBA CBOMX YTBEPXKIECHUI, 3a71aBaTh
napaMeTpsl U KPUTEPUU PELICHHUS;

AHAJIM3UPOBATH MOJTYUYEHHBIE B XO/I€ PEIICHUS 3aJa4l PE3yIbTaThl, KpHTUUECKU OLIEHUBATH
UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLl€HUBATh IPUOOPETEHHBIN OIBIT;

OCYIIIECTBIISATh LEJICHAIIPABJICHHBIM MOUCK NEpEeHOoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
poeCCHOHANIBHYIO CPENY;

yMeTh NEpEeHOCUTh 3HaHMA B  I[IO3HABATENBHYI0 M  IPAKTHYECKYl0  001acTu
KHU3HENIEeATEIIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BbIIBUTaTh HOBBIE WUJEH, IpEAJararb OpUTHHAJIbHbIE MOJXOAbl U PELICHHs, CTaBUTh
npoOJIeMbl U 33Jauu, IOMyCKaloIUe aJbTepHATUBHBIE PELLICHHUS.

3) padora ¢ nHpopmManmeii:

OpUEHTUPOBATLCS B PA3IUYHBIX MCTOYHMKAaX HMH(OpManuu (TeKcTe yueOHOro mocoOus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTUYECKUX CIIOBApsSX M CHPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(MOPMALMIO pa3IWYHBIX BHJIOB U (opM
IIPEJICTaBJICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUNBOCTD;

(dbopMynupoBaTh 3ampochl W NPUMEHATh pa3jMyHblE METOAbl IpPU IOHCKE M OTOOpe
Ouosiornueckoi MHpopMaluu, He0OXOAMUMOM JIJIsl BBITIOJHEHUS YIeOHBIX 33714,

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

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMYy MpeACTaBIeHUS OHOIOrHYECKON
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

UCIOJIb30BaTh HAY4YHBIN S3bIK B KauecTBE CpeAcTBa IpH paboTe C OMOIIOTHYECKOi
uHpopMaLrel: TPUMEHIATh XUMHUYECKHe, (U3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dbopmyrel, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJIb30BaTh W MpPeoOpa3oBbIBaTh 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 OOCYXKIaeMOH TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXKJIEHUS OTHOCHUTENIBHO BBINIOJHEHUs IIpeJylaraéMoi 3ajadd, Y4UTBhIBATH WHTEPECHl U
COIVIACOBAHHOCTB MO3ULUHI IPYTUX YYaCTHUKOB JUAJIOra WM JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpEICTBA OOLICHHS, MOHMUMATh 3HAUYEHUE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallud, YMETh CMATYaTh KOH(IUKTHI U
BECTH [1€PErOBOPHI;



BJIQJIETh PA3IMYHBIMU CIOcOOaMU OOIIEHUS M B3aUMOJCIHCTBHS, MOHUMATh HaMepeHUs
JPYTuX JIOACH, MPOSIBIIATh YBAKHUTEIBHOE OTHOIICHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyITHpOBaTH CBOU BO3PAKECHUS;

pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPENCTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaJIbHONH pabOThI IpU
pelieHnn OMOJIOrHYecKol mpobiieMbl, 000CHOBBIBATH HEOOXOJMMOCTh IPUMEHEHHUS TPYMIOBBIX
¢dbopM B3aMMOEHCTBYS NP pelIeHUH yueOHOM 3a/1auH;

BbIOMpaTh TEMATUKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN KaKJOr'0 4JI€HA KOJUIEKTUBA;

NPUHUMATh LEIU COBMECTHOM JESITEeIbHOCTHU, OpPraHMW30BBIBATH M KOOPAUHUPOBATH
JIEMCTBHUS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEHCTBUM, pACTIPEAEIISAThH POJIA C Y4ETOM MHEHUN
YYaCTHHKOB, 00CYK/IaTh pe3ybTaThl COBMECTHOU PabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOTO YYaCTHHUKA KOMaH/bI B OOLINI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBbIE IPOEKTHI, OLIEHUBATh HJIEU C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYILECTBJISATh IMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHBIX CHUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

OsiajeHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMH:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABIECHUS NpoOJeM M HUX pelIeHHs B
KU3HEHHBIX M YUE€OHBIX CUTYalUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIEJIeBble M CMBICIOBBIE YCTAHOBKU B CBOMX
JIEUCTBUAX M TMOCTYNKaxX MO OTHOIIEHUIO K KMBOW MPHUPOJE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKpYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIIATh TO3HABATENbHYIO AEATENbHOCTb, 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 MPEINOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JIeJIaTh OCO3HAHHBIN BHIOODP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TIPOSIBICHUIO IIIMPOKOM PYIUIIMH B Pa3HBIX 00JACTAX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaThb OLIEHKY HOBBIM CUTYallUsM, BHOCUTb KOPPEKTUBBI B JESITEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LENISM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JAEHCTBUN
Y MBICITUTENIbHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHMI, UCIIOJIB30BATh MPUEMBI pedIeKCUn
JUISL OLIGHKU CUTYalllH, BBIOOPA BEPHOTO peIlICHMS;

YMETbh OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATh PELICHNUS 10 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI PYTUX IPU aHAIU3€ PE3YNIbTATOB JIEATEIbHOCTH;



3) npuHsATHE Ce0s U APYTUX:

NPUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIyMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTaTOB JAEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH IPYTOro YeIoBeKa.
INPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3yabTaThl OCBOEHHUS coiepxaHus ydeOHoro npeamera «buomorus» Ha
yriyOoJIEHHOM YPOBHE OPMEHTHPOBAHBI Ha o0ecriedeHre MpoPUIbHOTO 00yIeHHS 00y4YaromnuXCs
6uonornu. OHYM BKITIOYAIOT: CienU(UIecKre It OMOJIOTUY HAayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI
NEMCTBU 1O OCBOCHHUIO, MHTEPIPETAMU U MPeoOpa30oBaHUIO 3HAHWH, BUABI JACATEIBHOCTU IO
MOJIYYEHUIO HOBBIX 3HAHMM M MX MPUMEHEHHUIO B PA3NMYHBIX YYEOHBIX, a TAKXKE B pealbHBIX
JKU3HEHHBIX cUTyalusax. [IpenMeTHbie pe3ynbTaThl IPEICTaBICHBI IO TOAaM U3yUYCHHUS.

[IpenmeTrHbIE pe3yabTaThl 0OCBOCHHS YueOHOTO npenmera «buonorus» B 11 knacce TOIKHBI
OTpaKaTh:

c(OPMHPOBAHHOCTh 3HAHHMI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(bopMUPOBAaHUN COBPEMEHHOM €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 BKJIAJ€ POCCUHCKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
OMOJIOTHH;

yYMEHHUE BIa/IeTh CUCTEMOM OMOJIOTMYECKMX 3HaHUM, KOTOpas BKIIIOYAET ONpPEJesICHUS U
MOHMMAaHHUE CYITHOCTH OCHOBOIOJAraloMuX OWOJIOTUYECKUX TEPMHHOB M TIOHSATHHA (BUI,
sKocucTteMa, Ouocdepa), Oumosormueckue Tteopuu (dBomtonMoHHAs Teopus Y. JlapBuHa,
CHUHTETHYecKasi Teopus sBoiouuu), yueHus (A. H. CeBepuoBa — 0 MyTsX M HalpaBIEHUSX
sBomtonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaiinGepra, 3apoasimeBoro cxonactsa K. M. baspa), npaBuna (Munumyma lO. JIubuxa,
HKOJIOTMYECKOM MUpaMuIbl 3HEPTUn ), runoressl (runotesa «mupa PHK» V. T'unbepra);

yYMEHHUE BIAJETh OCHOBHBIMH METOJaMHM HAy4YHOIO T[I03HAHMs, WCIHOJIb3yeMbIMU B
OMOJIOTHYECKUX HCCIIEOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (OMHMCaHUE, H3MEpEeHHe,
HaOJrO/IeHNE, HKCTIEPUMEHT), CIIOCOOaMU BBISBJICHHUS M OIIEHKH aHTPOIIOTCHHBIX M3MEHEHHH B
PUPOJIC;

YMEHHUE BBIACTATh CYLIECTBEHHBIE NPU3HAKU: BHUJIOB, OHOIrEOIIEHO30B, HKOCHCTEM H
O6uocdepsl, CTaOMIM3UPYIOIIETro, MABIKYLIETO W pa3pbIBAIOIIETO €CTECTBEHHOro O0TOopa,
AIONATPUIECKOTO U CUMITATPHUYECKOTO BHI000PA30BAHMUS, BIUSHHS JBIKYIIIUX CHIT SBOJIOINN
Ha TEHO(OH]| MOIYJISAIIUHN, TPUCTIOCOOICHHOCTH OPTaHU3MOB K cpefie OOWTaHWs, YepeOBaHuUs
HarpaBJIEHUH 3BOJIIOLIMH, KPYTOBOPOTA BELIECTB M MOTOKA YHEPTUU B IKOCHUCTEMAX;

YMEHHUE yCTaHABJIMBATh B3aUMOCBSI3H MEKIY ITPOL[ECCAMU IBOJIOLIUH, IBUKYIIUMHU CHIIaAMHU
AQHTPOIIOTEHE3a, KOMIIOHCHTAMH pAa3lIMYHBIX JKOCHCTEM M TIPUCIOCOOJICHUSIMH K HHM
OpraHU3MOB;

YMEHUE BBISBIISATh OTIUYUTENbHBIC PU3HAKH KUBBIX CUCTEM, MPHUCIIOCOOICHHOCTD BUI0B
K cpene oburtaHusi, aOMOTHYECKUX M OMOTHYECKUX KOMIIOHEHTOB JKOCHCTEM, B3aUMOCBSI3EH
OpraHU3MOB B COOOIIECTBAX, aHTPOIIOTCHHBIX U3MEHEHUH B YKOCHCTEMAaxX CBOEH MECTHOCTH;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOUINE apryMEHThI, OMOIIOTUYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JUI JIOKa3aTeJIbCTBA POJICTBA OPraHMU3MOB pAa3HBIX CHUCTEMAaTHUYECKUX TPYIIIL,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAaHHUsS, CIMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH



COXpaHEHHsI MHOTOOOpa3usi BHJOB M KOCHCTEM KaK YCIIOBHS COCYIIECTBOBAHHS IMPHPOIBI U
4eJI0BEYECTBA;

yMEHHE peraTh OMOJIOrHIeCKUE 3a/1a4H1, BBISBISTH IPHYHMHHO-CIICACTBCHHBIC CBS3U MEXKTY
UCCIICTYEMBIMH OMOJIOTUYECKUMH TPOIECCAMU U SIBJICHUSIMH, JIEIaTh BBIBOJBI M TPOTHO3BI Ha
OCHOBAHHU TIOJYYCHHBIX PE3yJIbTATOB;

YMEHHE BBIIIOJHSTH JIA0OPATOPHBbIC M TPAKTUYECKUE pabOThl, COOIOAATh MpaBWiIa NPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

YMEHHUE BBIIIBUTaTh THUIOTE3bI, TPOBEPATh HUX SKCIEPHUMEHTAIBHBIMU CPEICTBAMH,
bopMyHpys 1eNb UCCIIeIOBAHNS, aHATM3UPOBATh OJTYYCHHBIC PE3YJIbTAThI U JIEJIaTh BHIBOJIBI,

YMEHHE y4acTBOBAaTh B Y4eOHO-HCCIIEIOBATENBCKOW paboTe 1Mo OMOJIOTHH, KOJIOTHH H
MEIUIIMHE, POBOIUMOI Ha 0a3e MIKOJbHBIX HAYYHBIX OOILIECTB, M ITYOJMYHO MPEACTABISATH
MOJTyYCHHBIC PE3YJIbTAThl HA YICHUYECKUX KOH(DEPEHIUIX;

YMEHHUE OIICHMBATh THUIOTE3bl W TEOPUH O MPOUCXOKICHUU JKU3HHU, YEIOBEKa U
YEJOBEYCCKUX pPac, O NMPHYUHAX, MOCIEACTBUSIX M Croco0ax MpeJOoTBPALICHUS TI00aTbHBIX
W3MEHEHUH B buocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyaymiei mpodeCCHOHATBHON ICATEIIbHOCTH B
001acTH OUOJIOTHH, 3KOJIOTHHU, IIPHUPOIOTIOIE30BaHIS, MEIUITUHBI, OMOTEXHOJIOTHUH, ICUXOJIOTHH,
BETEPHHAPHUH, CEIBCKOTO X035HCTBa, MUIIEBON MPOMBIIUICHHOCTH, YIIIyOJISATh MTO3HABATEIIBHBIH
WHTEpEeC, HAPABICHHBIA HA OCO3HAHHBIA BEIOOP COOTBETCTBYIOIICH MPOPECCHH H MPOI0JDKEHUE
OHMOJIOTMYECKOTO 00pa30oBaHUs B OpPraHM3ALMUAX CPEIHEr0 MPOQPECCHOHATBHOTO U BBICIIETO
o0Opa3oBaHusl.



TEMATHYECKOE ITNTIAHUPOBAHHUE 11 KJIACC

KosauvecTBO 4acoB JIeKTPOHHbIE
(undposbie)
Ne n/m HanmenoBaHue pa3/ie/ioB U TeM IPOrpaMMbl Beero KOﬁHTpO_}]bHL]e HpﬁaKTquCKHe o6pasoBaTeIbHbIE
padoThI padoTsI pecypesI

1 3apoxACHUE U PA3BUTHE IBOFOIIMOHHBIX 4 1 bu6mmoreka [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
butmmoreka [JOK

5) IIpoucxoxaeHne yenoBeKa — 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 DKOJIOTHUS BUJIOB U TOIMYJISAUN 9 0.5 hitps://m.eds00.ru/863ea20e
9 DKOJIOTHS COOOIIECTB. IKOJOTHYECKHE CHCTEMBI 12 1 0.5 bubmorexa LHOK

‘ ' https://m.edso0.ru/863ea20e
Bbubnunorexa [JOK

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

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

12 Pesepsroe Bpems 8 https://m.edso0.ru/863ea20e

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'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
Oo6mas
1 OBOIIIOIIMOHHAS TEOPHS 1 Bubnuorexa LIOK Eﬁagomocn,
H(pOpMaLIMOHHAA,
Y. lapuHa https://m.edso00.ru/863ea20e pyat
Komnsrotepnas,
KOMMYHHUKaTHBHAas
Oobmas
BIIKYIIIME CHUJIbI aMOTHOC
2 ion}oyulfm BHJIOB 110 U 1 bubamorexa LIOK rI/Ip goTHa Tbc; a
. H MallMOHHAs,
H a https://m.edsoo.ru/863ea20e par
Hapsuny. BKP KomubloTepHas,
KOMMYHUKAaTHBHAas
Bops6a 3a Obwas
3 CyII[ECTBOBaHUE, 1 1 bubmoreka IIOK era:;IOTHOCTL,
HPOpMallMOHHAasd,
€CTECTBEHHBIN U https://m.edso0.ru/863ea20e pyat
. Komnsrotepnas,
UCKYCCTBEHHBIN 0TOOp KOMMYHHKaTHBHAS
Ob6mas
dopMUpoBaHUE
4 CI/IHpTeTII/:quKOﬁ TEOPHUHU 1 Bubmorexa LIOK Ir/?ag(())THZCTBc; a
H MalluOHHAaA
p https://m.edsoo.ru/863ea20e pyar ’
9BOJIIOINHU Komnsrorepnas,
KOMMYHUKAaTHUBHAas
Oo6mas
OTanel aMOTHOC
5 SBOJIIOIIMOHHOTO 1 bubamorewa LIOK rI/IpﬂgoTII\{/Ia ’f/lb(;HHaH
H https://m.edso00.ru/863ea20e pMat ’
rnporecca: KommnbroTepHad,

KOMMYHHUKAaTHBHAA
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MHKPO3BOJJIIOLUA U

MaKpO3BOJIFOLUS
Obmas
Momymsaust — IPaMOTHOCTb
6 3J'I€MyeHTa Has eMHULA bubamoreta LIOK I/i) ) ’
H@POpMallMOHHAas,
P FHTHH https://m.edsoo.ru/863ea20e pratt
3BOJIIOLIUU KommnbroTepHas,
KOMMYHHKaTHBHas
3aKOH T€HETUYECKOTO O6mias
paBHOBecus JIx. rPaMOTHOCTb,
Xapnu, B. Baiin6epra. Bt OK Nndopmarmonnas,
uonmorexka
7 JlaGopaTopHas paGora 0.5 1 KommsrotepHas,
B https://m.edsoo.ru/863ea20e  kommyHukaTuBHAs
«BrbIsiBNIEHUE
U3MEHYUBOCTH Y
0co0el 0IHOrO BHIay
Oo6mas
8 OnemeHTapHbIE BuGnuoreka LIOK E’T;OTHOCTB,
H(pOpMaLMOHHAs,
(bakTOpbI 3BOTIOLUU https://m.edsoo.ru/863ea20e phar
Komnsrotepnas,
KOMMYHHUKaTHBHAasA
O6mas
DddexT ocHoBaTeNs. rPaMOTHOCTb
9 3$$em OYTBIJIOYHOTO Bubmorexa LIOK I/? bopma c; a
H MallMOHHas
T https://m.edsoo.ru/863ea20e patt ’
TOpPJIBIIIKA KomnrerorepHas,
KOMMYHUKAaTHUBHAas
Murpanuu. M3omsmn Obmas
10 MOMYJISIAN: bubmuoreka ITOK FI/Ipa(;IOTHOCTI),
HPOpMallMOHHAasd,
reorpaguueckas, https://m.edso0.ru/863ea20e pyat
KomMmnerorepHas,
Ounonoruyeckas

KOMMYHHUKAaTHBHAA
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OOmas

EcrecTBennsbIiit 0T00
11 — HaIPaBJSIIONTUN ’ bubamorera LIOK rI/Ip}?gsgzzzro’HHaﬂ
https://m.edso0.ru/863ea20e ’
(dakTop IBOIIOIMH KommsroTtepHas,
KOMMYHHKaTHBHas
Ob6mas
12 [TonoBoii oT60p bubmorexa LIOK g}?gg;zzzz;nﬂaa
https://m.edsoo.ru/863ea20e ’
Komnsrotepnas,
KOMMYHHUKaTHBHAasA
[IpucnocobneHHOCTH O6uras
OpPTaHU3MOB KaK IPaMOTHOCTb,
pesynbTaT Undopmaunonnas,
MHUKPOIBOJIOIUH. Kommbrorepuas,
13 ﬂa6opaTopHa$[ pa6 oTa 05 Bu6nuorexa LIOK KOMMYHUKaTHBHAas
«M3yuenune https://m.edsoo.ru/863ea20e
apomMop$h030B U
UMO0AIANITALAN Y
pacTteHui u
YKUBOTHBIX)
IIpumepsr OOmas
MIPUCTIOCOOJICHUN y rPaMOTHOCTb,
OPraHHM3MOB: Nudopmannonsasi,
MOpQOJIOTHIECKHE, Kommbiotephas,
14 dusHONOrHUECKHE, Bu6miorexa LIOK KOMMYHHUKATHUBHAsA
OMOXUMHUYECKUE, 05 https://m.edso00.ru/863ea20e
MOBEJICHYECKUE.
JlaboparopHas paboTa
«[Ipucnocobnenus

OpTraHu3MOB U UX
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OTHOCHUTCJIbHAsA

11EJIECO00Pa3HOCThY
Bup, ero xpurepuu u OOmas
CTPYKTYpa. TrPaMOTHOCTE,

15 JlaGopatopras paboTa 05 Bu6imotexa [JOK HndopmaryonHas,
«CpaBHeHHeE BUIIOB TIO ' https:/m.edsoo.ru/863ea20e ~ KommbioTepras,
MOp(}oIOrHIECKOMyY KOMMyHHKATHBHAS
KPUTEPUIO»

Oo6mas
16 CIPVKTYDA BHIA bubmuoreka ITOK eraggTHZCTB(; .
H MalluOHHAaA
PYKTYP A https://m.edsoo.ru/863ea20e pyat ’
KomnrerorepHas,
KOMMYHHKaTHUBHas
Ob6mmas
BunoobpazoBanue kak

17 63Il J'II)TI;T bubamoretca LIOK rI/Ip}?(1§00 TEZCLB;HHM
pe3y https://m.edsoo.ru/863ea20e pyat ’
MUKPOIBOIIOLIUNA Komnsrotepnas,

KOMMYHUKaTHBHAasA
O6mas
18 CBs13b MUKPO3BOJTIOLIHT bubmuoreka IIOK ;?agsTHZCTB(; .
H MalluOHHAaA
U DIUAEMHUOJIOTUU https://m.edsoo.ru/863ea20e pMart ’
KomnerorepHas,
KOMMYHUKaTHUBHAas
Makpo3BOIIOIHSI. Oburas
[TaneoHTOIOTMUECKIIE bubmmoreka IIOK PaMOTHOCTE,

19 HNudopmanmonnas,

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

SBOIIOIUN

KOMMYHHUKAaTHBHAA
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buoreorpaduueckue

OOmas

I'paMOTHOCTD,
20 METO/Ibl U3YUCHUS bubmorexa [IOK I/? d
HpopMaIMoHHas,
A i https://m.edso0.ru/863ea20e pyar
SBOJIIOLIUHU KomnerorepHas,
KOMMYHHKaTHBHas
DOMOpHOIOTHYECKUE U Obmas
CPaBHUTEIBHO- i [OK rPaMOTHOCTb,
NOJINOTCKA
21 MopdoIoruuecKue WnpopmaunonHas,
https://m.edsoo.ru/863ea20e = g ovmproTepHAS
METOABI U3YUECHUSA pHad,
KOMMYHHUKaTHBHAasA
ABOJIIOIUHU
MonekynsapHo- OOmas
TeHETHUYECKHUE, rPaMOTHOCTb,
29 OMOXUMHUYECKHE U Bubmmoreka ITOK Nudopmanuonnas,
MaTeMAaTHICCKHE https:/m.edsoo.ru/863ea20e ~ KommbioTephas,
KOMMYHUKaTHBHAasA
METO/Ibl U3YUYEHUS
ABOJIIOIUHU
O6mras
OOGmue IPaMOTHOCTb,
23 3aKOHOMEPHOCTH bubmorexa [IOK Nud
H(pOpMalMOHHAs,
p https://m.edso0.ru/863ea20e phar
3BOJIIOIUU KomnrerorepHas,
KOMMYHHUKaTHBHAsA
Ob6mras
AnanTtuBHas paguanus. rPaMOTHOCTB
24 HepaBnome II{)OCTL bubmmorexa LIOK I/i) ) ,
HPOpMallMOHHAasd,
p p https://m.edsoo.ru/863ea20e pyat
TEMIIOB 3BOJIFOLINHI Komnsrorepnas,
KOMMYHUKaTHUBHAas
O6mmas
Hayu4nsbie runore3sl rPaMOTHOCTB
25 1| c}):cxom SHUSI JKH3 bubamorewa LIOK I/? [0} ,
HU H(pOpMaIMOHHAas,
P g https://m.edso00.ru/863ea20e pyar
Ha 3emiie KommbroTepHast,

KOMMYHHUKAaTHBHAA
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OOmas

OHAY4YHBIC I'paMOTHOCTD,
26 A o Vi o bubnuoreka [IOK I/? o
MPEACTABICHUS O H(pOpMaLMOHHAS,
e https://m.edso00.ru/863ea20e pMarl
3apOXKACHUU JKU3ZHU KomnerorepHas,
KOMMYHHKaTHBHas
O6mmas
OCHOBHBIe OTallbl I'DaMOTHOCTD
27 CODIAHIIECKO] Bubmmoreka ITOK I/? o ’
HEOPTaHUYCCKOM H(bOpMaInOHHAs,
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,
KOMMYHUKAaTHBHAas
Hcrtopus 3emnu u OOmas
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)
Ob6mras
HauansHbie 3Tambl DAMOTHOCTD
30 ODLAHIICCKON bubmuoreka IJOK I/? o ’
TaHUICCKOU H(pOpMaIHOHHAs,
P https://m.edsoo.ru/863ea20e pMar
HBOJIIOLIUN Komnsrotepnas,
KOMMYHHUKaTHBHAsA
O6mas
TPaMOTHOCTb,
31 IBOMIO HVKADHO bubmunoreka IIOK I/i) o
BOJI nus NOT H@OpMaIlMOHHAaA,
H yKap https://m.edso0.ru/863ea20e pMatt
KommnbroTepHad,

KOMMYHUKAaTHUBHAas



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

OCHOBHBIE dTAIIBI

OOmas

3BOJIIOLIUU IPaMOTHOCTb,
pacTUTEIBHOI'O MHpA. Nudopmarnonnas,
32 [IpakTrueckas pabota 05 Bbubaunorexa [IOK KowmnerorepHas,
«Mzyqenue ' https://m.edsoo.ru/863ea20e =~ OMMYHHKATHBHAA
ocoOeHHOCTeH
CTPOEHHUsI paCTEHUU
Pa3HBIX OTIIETIOBY
o Oo6mas
CHOBHBIE 3TaIlbl
33 ABOJIIOIUHU KUBOTHOTO bubmorexa IIOK ﬁ:gg;ﬁgﬁ&im,
Mupa https://m.edsoo.ru/863ea20e KommbroTepHas,
KOMMYHHUKaTHBHAas
OBONIONHS KUBOTHBIX. O6mas
[IpakTuueckas padbora IPaMOTHOCTb,
«3yuenne WubopmannonHas,
34 ocobeHHoCTel 0.5 bubmmorexa [IOK KowmmerorepHas,
cTpocHus https://m.edsoo.ru/863ea20e  kommynukarusHas
MO3BOHOYHBIX
JKUBOTHBIX)
p Oo6mas
a3BUTHE )XKU3HU Ha
35 3emiie 110 5pam i Bubmmoreka ITOK FHP}EI‘(I;SIS;II\{/IZELL(;HHM’
HepHoam https://m.edsoo.ru/863ea20e KoMmbioTepras,
KOMMYHUKAaTHUBHAas
Oo6mas
MaccoBble BEIMUPaHUS IPaMOTHOCTD,
36 — DKOJIOTHYCCKHE bubmorexa HOK NudopmarmonHas
https://m.edso0.ru/863ea20e ’
KPHU3HUCHI IIPOIIIOTO KommnbrorepHas,

KOMMYHHUKAaTHBHAA
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OOmas

CoBpeMEeHHBbIH
o I'paMOTHOCTD,
9KOJIOTUYECKUH bubmuoreka LIOK P
37 Wudopmannonuas,
KpHU3HC, €TO0 https://m.edso0.ru/863ea20e
Kommnsrotepnas,
OCO6GHHOCTH KOMMYHHKaTHBHas
Ob6mas
I'paMOTHOCTD,
CoBpemeHHast cucrema bu6mmoteka LIOK P
38 . NudopmannonHas,
OpraHUYeCKOro Mupa https://m.edso00.ru/863ea20e
Komnsrotepnas,
KOMMYHHUKaTHBHAasA
Oobmas
OcHOBHbIE IPaMOTHOCTD
39 CHUCTEMAaTUYECKHE bubamorexa LIOK I/i) dopma c; a
H MaIlMOHHas,
https://m.edsoo.ru/863ea20e patl
CPYIIIBI OPraHU3MOB KommbrotepHas,
KOMMYHUKAaTHBHAas
Oo6mas
TPaMOTHOCTb,
AHTpOIonorus — bu6mmoteka LIOK P
40 . WudopmanmonHnas,
HayKa O 4YeJIOBEKe https://m.edsoo.ru/863ea20e
Komnsrotepnas,
KOMMYHHUKaTHBHAasA
PazButue O6mas
o I'paMOTHOCTD,
[PEACTABIEHUN O bubmuoreka LIOK p
41 HupopmannoHHasi,
IIPOUCXO0XKICHUU https://m.eds00.ru/863ea20e
KommnbrorepHasd,
HeloBeKa KOMMYHUKAaTHUBHAas
MecTto yenoBeka B O0mas
cucreme IPaMOTHOCTb,
42 OPraHUYECKOTO MHUPA. 0.5 Bu6muoreka LIOK Nudopmanmonnas,
JlaboparopHas paboTa ' https://m.eds00.ru/863ea20e ~ KommbroTepHas,
KOMMYHHUKAaTHBHAA

«3yuenne
0COOEHHOCTEH
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CTPOCHUSA CKCJICTA
YCJI0BCKA, CBA3aHHBIX C

MPSAMOXO0XKICHUECM
Oo6mas
aMOTHOC
JBYOKyIIIME CHIIBI Bubnnoreka ITOK TPaMOTHOCTE,
43 . Wudopmannonnas,
aHTPOIIOreHe3a https://m.edso0.ru/863ea20e
Kommprotepnas,
KOMMYHHKATHBHAS
CootHorienue Obmas
OMOJIOTUYECKUX U bubaurorexa [JOK TPaMOTHOCTR,
44 WNudopmanmonnas,
COLMANIBHBIX (aKTOPOB https://m.edsoo.ru/863ea20e
Kommnprotepnas,
B aHTpOHOFeHGSG KOMMYHHUKaTHBHAas
O6mras
45 OCHOBHEIE CTaIUH bubnuoreka [IJOK Ir/i’agOTHOCTB,
H(pOpMalLMOHHAs,
aHTPOIIOreHe3a https://m.edsoo.ru/863ea20e pyar
Komnsrotepnas,
KOMMYHHKaTHBHAS
Oo6mmas
aMOTHOC
46 IManeoreneTrnka u Bu6mmorexa LIOK er (1;1 THOCTb,
HpOpMaInOHHas,
MajeoreHoMuKa https://m.edso0.ru/863ea20e pyat
KommnberorepHasd,
KOMMYHHUKaTHBHAsA
O6mas
OBosonus TPaMOTHOCTh
47 COBPEMEHHOTO bubamorera LIOK I/? dopma (; a
H MalluOHHAaA
p https://m.edsoo.ru/863ea20e pyar ’
YyeJIOBEKa KomnrerorepHas,
KOMMYHHKaTHBHAS
Yenoseueckue pachl. En6 HOK OOmas
noIMOTEKA
48 ITpaktuueckas pabota 0.5 _ IPaMOTHOCTb,
https://m.edso00.ru/863ea20e "
«/3yuenue HpOpMaIMOHHas,



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

DKOJIOTMYECKUX KomnerorepHas,
aZanTalnui 4eIoBeKa» KOMMYHHKATHBHAsI
Obmas
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 padoTa i oK IPaMOTHOCTb,
HNOJINOTCKA
51 «3yuenne MeTo/I0B 0.5 hitps://m.e ds;‘i 186364206 Unpopmannonnas,
/. Iu a
9KOJIOTHUECKUX Kommnbtotepra,
HCCHeﬂOBaHHﬁ)} KOMMYHUKaTHBHAasA
O6mas
3HaveHue rPaMOTHOCTb
52 OKOJIOTHYECKUX 3HAHUM Bubmorexa LIOK I/i) ) ’
H(pOpMaLMOHHAS,
https://m.edsoo.ru/863ea20e phar
JUIS YeJIOBEKa KomnerorepHas,
KOMMYHHUKaTHBHAsA
Ob6mas
53 DKOJIOrHYECKHE Bu6nuoreka LIOK FHpag‘JTHOCT b,
HPOpMallMOHHAasd,
bakTopsI https://m.edso00.ru/863ea20e pMatt
KommnbrorepHasd,
KOMMYHUKaTHUBHAas
AlGuotnueckue EuG oK Obmas
HNOJINOTCKA I'paMOTHOCTb
54 daxTopsl. CBET Kak 0.5 1 P ’
. https://m.edso0.ru/863ea20e = HMudopmarmonHas,
9KOJIOTMYECKHM

KomnrerorepHas,
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dakrop. JlabopaTopHas KOMMYHUKATHBHas

pabota «BrIsiBIeHHE

MIPUCTIOCOOICHUI

OpPraHU3MOB K

BIIMSIHUIO CBETAY

AOuoTnyeckue O6mas

bakTopsI. IPaMOTHOCTb,

Temmneparypa kak WNudopmanmonnas,

9KOJIOTHYCCKUN KommbroTepHas,
55 daktop. JlaboparopHas 05 bubnuoreka IJOK KOMMYHHKaTHBHAS

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

MPUCTIOCOOICHUI

OpPTaHW3MOB K

BIIUSTHHIO

TEMIEPATYpPhI»

Aobnotnueckue O6mas

daktopsl. BnaxxHocts IPaMOTHOCTb,

KaK 5KOJOTMYECKHI Hudpopmanuonnas,

daxrop. JlabopaTopHas Kowmmbrotephas,
56 pabota 05 bubmoreka IIOK KOMMYHUKaTHBHAs

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

«AHaTOMHYECKHUE

0COOEHHOCTH pacTeHUi

U3 Pa3HBbIX MECT

OOUTaHHSN

O6mmas

57 Cpenbl oOuTaHus bubauoreka [JOK erljgng;i;B(;HHaﬂ

OpTaHH3MOB https://m.edsoo.ru/863ea20e KOMHII:IOTepHaH, ’

KOMMYHUKAaTHUBHAas



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

OOmas

I'paMOTHOCTD,
58 B CCKIE bubnuoreka [IOK I/? o
HOJIOTHYECKHE PUTMBI H(pOpMaIOHHAS,
P https://m.edso0.ru/863ea20e pMatt
Kommnsrotepnas,
KOMMYHHKaTHBHas
O0mas
I'paMOTHOCTD,
Kuznennsie popmer bubmoreka [IOK P
59 NudopmannonHas,
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,
KOMMYHUKAaTHBHAas
3HaueHne OMOTHYECKUX Oomias
B3auUMOJICUCTBUH I s oK rPaMOTHOCTb,
HNOJIMOTCKA
61 CYIIECTBOBAHUS a Ungopmarnmonnas,
https://m.edso0.ru/863ea20e = ovmproTepHAS
OpTaHU3MOB B Cpe/Ie pHaid,
KOMMYHHUKaTHBHAasA
obuTanus
Ob6mras
IKOJIOTHYECKHE I'DAMOTHOCTE
62 ADAKTEDIC bubmuoreka IJOK I/i) o ’
XapaKTEPUCTUKH H(pOpMALMOHHAS,
P P https://m.edso0.ru/863ea20e pMar
O YJIALA KomnrerorepHas,
KOMMYHHUKaTHBHAsA
OCHOBHBIE TTOKa3aTeIN O6mas
MO YJISTIAN pPaMOTHOCTb,
Bu6mmoreka IJOK
63 YUCIIEHHOCTb, 1 Nudopmaunonsas,
https://m.edsoo.ru/863ea20e = g ovmproTepHAS
IUIOTHOCTh, BO3PACTHAs pHad,
KOMMYHUKAaTHUBHAas

U I10JIOBAsI CTPYKTYypa
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OCHOBHBIE TOKA3aTETN

OOmas

MOMYJISIINN: s oK IPaMOTHOCTb,
64 POXKIa€MOCTh, 1 H.HOTeKa I HudopmannoHHas,
https://m.edso0.ru/863ea20e =y ovmproTepHas
MPUPOCT, TEMI POCTA, pHas,
CMEPTHOCTh, MUTPAIIHH KOMMYyHUKaTHBHAs
Obmas
Okonoruyeckas bu6morexa LIOK TPAMOTHOCTE,
® https://m.edsoo.ru/863ea20e Mugopmannonnaz,
CTPYILyPA HOTYILIIH T ' KomnbrorepHas,
KOMMYHHKaTHBHas
Oo6mas
JvHamuka nomyssuuu Bu6moreka [IOK TPAMOTHOCTD,
66 . . NudopmannonHas,
U €€ peryJsnus https://m.edsoo.ru/863ea20e
Komnsrotepnas,
KOMMYHUKaTHBHAasA
Kpussie pocra Obmas
67 YUCIIEHHOCTH Bbu6mmoreka [JOK FHPa(IEOTHOCTB,
HPOpMallMOHHAasd,
nonysiuuu. Kpussie https://m.edsoo.ru/863ea20e pMatt
KomnerorepHas,
BRUKHBAHIA KOMMYHUKAaTHBHAas
DKoJIoruyeckasl Huua O6mias
Buja. JlaboparopHas IPaMOTHOCTb,
68 pabora 05 Bbu6mmorexa LIOK Hudopmarmonnas,
«IIpucmocobmneHns ' https://m.edso0.ru/863ea20e ~ KomubroTepHas,
CEeMSIH PacCTEHUM K KOMMYHHKATHBHAs
pacceseHuIo»
Oo6mas
69 Bun xak cucrema Bu6mmoreka [JOK g’agOTHOCTB,
HbOpMaIMoOHHas,
MO YJISAIIANA https://m.edso00.ru/863ea20e pMart
KomnerorepHas,

KOMMYHHUKAaTHBHAA
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OOmas

3aKOHOMEPHOCTHU I'DaMOTHOCTD
70 HOBeILeHI/I;II) 1 MUTPAIAHA bubmmorexa LIOK I/?HCI)OpMaHI/IO’HHaSI
https://m.edso0.ru/863ea20e ’
YKUBOTHBIX Kommnsrotepnas,
KOMMYHHKaTHBHas
O0mas
Coo011ecTBO rpaMOTHOCTE
71 OPraHU3MOB — bubamoreta LIOK I/?H(bopMaHI/I(;HHaH
https://m.edso00.ru/863ea20e ’
OHOIICHO3 Komnsrotepnas,
KOMMYHI/IKaTI/IBHa}I
O6iast
DKocucTemMa Kak Bubmmoreka ITOK TPaMOTHOCTb,
" OTKPBITaA CHCTEMA https://m.edso0.ru/863ea20e Mngopmanuonnas,
Kommnprotepnas,
KOMMYHUKAaTHBHAas
O6mmas
Kpyrosoport BemecTs u I'PAaMOTHOCTb
73 H(I))TysK SHIZ:pFI/II/I B bubamoretca LIOK I/?H(l)OpMaHI/I(;HHaSI
https://m.edso00.ru/863ea20e ’
JKOCHUCTEME KomnerorepHas,
KOMMYHI/IKaTI/IBHaH
Oommas
74 OcCHOBHBbIE TIOKA3aTeNn Bubmoreka [JOK er}?gg;zZIClT;HHM
3KOCHUCTEMBI https://m.edsoo.ru/863ea20e ’
KommnbrorepHasd,
KOMMYHUKAaTHUBHAas
OOmias
75 DKOJIOTHYECKUE bubmuoreka IJOK FI/Ip}EIl(;f(());I\{/[Zf;B(;HHaﬁ
MUPAMU/IBI https://m.edsoo.ru/863ea20e ’
KomMmnerorepHas,

KOMMYHHUKAaTHBHAA
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OOmas

76 H3meHeHnsa cooOIeCTB bubmuoreka IJOK eraMOTHOCTB,
HpopMaIHoHHasI,
— CYKIIECCUH https://m.edsoo.ru/863ea20e bopman
Kommnsrotepnas,
KOMMYHHUKaTHBHAsI
[Ipupoansie O0mas
SKOCHUCTEMBI. . IPaMOTHOCTb,
bubmuoreka LIOK
77 DKOCUCTEMBI 03€P U hitps://m.ed (])‘[ 18636220 Nudpopmanmonnas,
. .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, CTEIEH, KomMmnrerorepHas,
HYCTBIHI) KOMMYHUKaTHBHAasA
Oo6mas
79 AHTpPOIIOTCHHBIC bubmnorexa [IOK era(I;IOTHOCTL’
HPOpMalluOHHAas
HKOCHUCTEMBI https://m.edso00.ru/863ea20e pyar ’
Komnsrotepnas,
KOMMYHUKaTHBHAasA
Y pOO3KOCHCTEMBI. OOmas
ITpaktuueckas pabota bu6mmoreka LIOK TPaMOTHOCTD,
80 0.5 HupopmannoHHasi,
«3y4yenue u onucanue https://m.eds00.ru/863ea20e
KommnberorepHasd,
ypOOIKOCUCTEMBI
KOMMYHHUKATHBHAsI
3aKOHOMEPHOCTH O6mas
81 opmupoBaHs bu6mmoteka LIOK Ir/i)aglomocm,
H]popmaroHHasi,
OCHOBHBIX https://m.edso00.ru/863ea20e pMart
. N KomnrerorepHas,
B3aUMOJICUCTBUI

KOMMYHHUKAaTHBHAA
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OPraHu3MOB B

IKOCHUCTEMAX
Mexanuzmbl OOmmas
BO3/ICUCTBUS TPaMOTHOCTb,
3arps3HEHUH pa3HBIX Wngopmanyontas,
TUTIOB HA KommnbroTepHas,
bubnuoreka [IOK KOMMYHUKATHBHAs
82 CcyOOpraHn3MeHHOM yH
yoop ’ https://m.edsoo.ru/863ea20e
OPraHU3MEHHOM,
NONYJISALIUOHHOM U
3KOCHCTEMHOM
YPOBHSIX
O6mas
buochepa — I'PaMOTHOCTh
83 00 e(lb;nI;HeTa Hast bubmorexa LIOK I/? ) ,
HPOpMallMOHHAasd,
m p https://m.edsoo.ru/863ea20e pMatt
06oouka 3eMiun KomrbroTtepHast,
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/IBHaﬂ
O6mas
3aKOHOMEPHOCTH IPAMOTHOCTh
85 c eCTBOEaHI/ISI BuGmmorexa IOK I/i) ) ’
HPOpMallMOHHAasd,
Y https://m.edsoo.ru/863ea20e pMatt
ouocdepsl KowmmbroTtepHast,
KOMMYHI/IKaTI/IBHaﬂ
O6mas
KpyroBopoTs! BeliecTs IPaMOTHOCTE
86 H%};IFOFGOI))(I/IMI/I‘IGCKI/IC Bubmmorexa LIOK I/? ¢ ,
HbOpMaIMoOHHas,
https://m.edsoo.ru/863ea20e pMall
LIUKIIBI KomnerorepHas,

KOMMYHHUKAaTHBHAA
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30HaIBHOCTE

OOmas

87 ouocdepsl. OCHOBHBIE bubmorexa [IOK FHPagIsTHZCTB(; a
. H MalioHHasl,
p https://m.edso00.ru/863ea20e pMarl
OMOMBI CcyIIN KommsroTtepHas,
KOMMYHHKaTHBHas
O6mmas
88 VcTORYHMBOCTE Bub6mmorexa LIOK eragOTHOCTB,
H@OpMaAILIMOHHAas
ounochepsl https://m.edsoo.ru/863ea20e pMatt ’
Komnsrotepnas,
KOMMYHHUKaTHBHAasA
Oo6mas
DKOJOTUYECKHE
89 S bubmuoreka ITOK eraggTHZCTB(; .
H MallMOHHas
P https://m.edso00.ru/863ea20e pMar ’
IPUYHUHBL KomnerotepHas,
KOMMYHUKAaTHBHAas
Oo6mmas
90 BosnelicTBue uenosexa bubimmoreka IJOK E’T;OTHOCTB,
HMOpMAILIMOHHAas
Ha Ouocdepy https://m.edsoo.ru/863ea20e pyar ’
Komnsrotepnas,
KOMMYHHUKaTHBHAasA
AHTpONOreHHOE Obmas
o1 BO3J€eiicTBHE Ha Bu6mmorexa [IOK eragOTHOCTB,
HPOpMallMOHHAasd,
PacCTUTENbHBINA U https://m.eds00.ru/863ea20e pyat
. KommnbrorepHasd,
KHBOTHBIN MHp KOMMYHUKAaTHUBHAas
Ob6mras
92 OxpaHa npupos bubmorexa HOK FHP}EI‘(I;SISTEZC;I’(;HHM
p PHPOA https://m.edsoo.ru/863ea20e pyat ’
KomMmnerorepHas,

KOMMYHHUKAaTHBHAA
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OcCHOBHBIE IMPUHIUIIBI

OOmas

o I'paMOTHOCTD,
93 YCTOMYHUBOTO PA3BUTHUS Bubmuoreka LJOK I/? o
HpOpMaIMOHHA,
YeJI0BEYeCTBA U https://m.edso0.ru/863ea20e pMarl
Kommnsrotepnas,
Hp Hp OZtbL KOMMYHHKaTHBHas
PartmonansHoe Oomas
MPUPOAOIOIb30BAHUE i oK IPaMOTHOCTb,
94 ¥ COXpaHEHHE nomorexa L Wudopmanmonnas,
https://m.edsoo.ru/863ea20e = g ovmproTepHAS
OMOJIOTUYECKOTO pHas,
KOMMYHHUKaTHBHAasA
pazHoo0paszus 3emin
Oo6mas
O06o061IeHne o TeMe IPaMOTHOCTb
95 «MHUKPOIBOJIIO eé bubmorexa LIOK I/i)q) ,
WKPOIBOIIOLUS U HpopMaInoHHas,
P H https://m.edso00.ru/863ea20e patt
pe3yabpTaTeD) KomMmnrerorepHas,
KOMMYHUKaTHBHAasA
O6mas
O060061IeHue o Teme IPaMOTHOCTb,
96 «MaxkposBoronus 1 eé Bubmoreica LIOK Und
HPOpMallMOHHAasd,
p H https://m.edsoo.ru/863ea20e pyat
pE3YyIbTAThI» KomnerorepHas,
KOMMYHUKAaTHBHAas
O0600MIIeHHE TIO TEME Obmas
TPaMOTHOCTb,
97 «IIpoucxoxnenue n bubauoreka [JOK I/i) o
H(pOopMaLIMOHHAS,
pa3BHUTHE KU3HU HA https://m.edsoo.ru/863ea20e pMatt
KomnrerorepHas,
3CMJ'IG» KOMMYHHUKaTHBHAsA
06001eH1e Mo TeMe Obmas
I'paMOTHOCTD,
98 «Ipoucxoxaenue bubmmorexa [JOK I/i) o
HPOpMallMOHHAasd,
YeJ0BeKa — https://m.edso00.ru/863ea20e pMant
KommnbroTepHad,
AHTPOIIOTEHE3

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 «Opranu3msl U cpena 1 bubamorexa LIOK I/?H(bopMaHI/I(;HHa}I
https://m.edso00.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,
KOMMYHUKAaTHBHAas
O00011eHME 110 TEME Obmas
102 «buochepa — 1 bubmoreka [IOK E’:gggizz:;L(;HHaﬂ
rio0anbpHas https://m.edso00.ru/863ea20e ’
Komnsrotepnas,
sKocucTeMa» KOMMyHI/IKaTI/IBHaH
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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 MPeIMETHBIM pPe3y/JbTATAM OCBOEHUSI
OCHOBHO# 00pa30BaTeJIbHON MPOrpaMMbl CpeHero 001ero 0opa3oBaHus

CdopmMupoBaHHOCTh 3HAaHMII O MecTe M poJid OHOJIIOTUH B CHCTEME
€CTECTBCHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHOHAYYHOM
KapTUHBI MUpPA, B MIO3HAHUU 3aKOHOB MPUPOIbI U PEHICHUH )KU3HEHHO BaXKHBIX
COIMATbHO-ITUYECKHUX, SKOHOMHUYECKHX, 9KOJIOTUYECKUX pooeM
YeloBe4YecTBa, a TakkKe B PEIIEHWH  BOMPOCOB  PAIMOHAIBHOIO
MIPUPOIOTIOIB30BaHMs, B (POPMUPOBAHUYU LIEHHOCTHOTO OTHOIIICHHUS K MPUPO/IE,
00IIECTBY, YEIOBEKY; O BKIIAI€ POCCHUICKUX U 3apyO0ex HBIX YUEHBIX — OHOJIOTOB
B pa3BUTHE OMOJIOTUHU

Brnanenuwe cucremoii 3HaHHMII 00 OCHOBHBIX METOJaX HAYYHOTO IIO3HAHUS,
UCIONB3YEMBIX B OHOJOTHYECKHX HCCIEIOBAaHUSAX JKUBBIX OOBEKTOB U
9KOcHCTeM (OINMCaHue, W3MEpPEHHUe, IMPOBEICHUE HAOIIOACHMI); crocobaMu
BBISIBJICHUSI U OIICHKH aHTPOIIOT€HHBIX U3MEHEHUH B TIPUPO/IE.

YMeHue BBIBHTaTh THUIOTE3bI, MPOBEPSITh WX AKCIEPUMEHTAIBHBIMU
cpenctBaMu, GopMyIupys Ledb HCCIeAOBaHUS, aHAIU3UPOBATH MOTyYCHHBIC
pe3yJIbTATHI U IEAaTh BBIBOJIBI.

BblsiBIeHHE 3aBUCUMOCTH MEXIy HCCIEIyeMbIMH BEIWYMHAMH, OOBSICHEHHE
MOJTyYeHHBIX Pe3yJIbTaTOB M (HOPMYIHPOBAHHE BBHIBOJIOB C HCIOJIH30BAHUEM
HaYYHbIX OHATHI, TEOPUH U 3aKOHOB

YMeHne BialeTb CHUCTEMOW OHOJIOTMYECKUX 3HAHWUW, KOTOpas BKIIOYAET:
OCHOBOIIOJIATaloIIe OHONOTMYECKHEe TEPMUHBI U TIOHSTHUSI (KU3Hb, KIIETKA, TKaHb,
Opras, OpraHv3M, BUJI, TIOMYJISIHS, SKOCUCTEMa, OMoLIeH03, brocdepa; meTados3m,
rOMeocTa3, KIJIETOYHBbII HMMMYyHHMTET, OuocuHTe3 Oenka, OHOMOIMMEpSI,
JUCKPETHOCTb,  CaMOPETyJIALMs, CaMOBOCIIPOM3BEACHUE, HACIIEACTBEHHOCTD,
U3MEHUYMBOCTb, SHEPTrO3aBUCUMOCTh, POCT U Pa3BUTHE);

Oounonornueckue Teopuu: kietouHas teopust T. llIBamna, M. Illneiinena, P.
BupxoBa; KiIoHaJIbHO-cE€NEKTUBHOTO MMMyHuUTeTa [1. Dpnux, .M. Meunukosa,
XPOMOCOMHAasl TEOpUs HaciaeAcTBEHHOCTH T. Moprana, 3aKOH 3apOABIIIEBOTO
cxonctBa K. bapa, sBomtourionnas teopus Y. JlapBuHa, CHHTETHYECKAs TEOPUS
ABONTIOIMH, Teopusi aHTpororene3a Y. [lapsuHa; teopusi 6moreornenosa B.H.
CyxauéBa; yuenue H.. BaBuiosa o ieHTpax MHOrooOpasust ¥ MPOUCXOKICHUS
KyJIbTypHBIX pacTeHui, yuyeHue A.H. CeBeproBa 0 MyTsAX M HaIpPaBICHUSX
sBomonnu, yueHue B.M. Bepuaackoro — o 6uocdepe);

3aKOHBI (eIMHOOOpa3usi TOTOMKOB TIEPBOIO IOKOJICHHS, paclleIUIeHUs
MPU3HAKOB, HE3aBUCHUMOIO  HacienoBaHus npuszHakoB [. Mennens;
CLEIUIEHHOTO HAacJeIOBaHUSl MPU3HAKOB M HapYyLIEHHs CLEIJIeHHUs TeHoB T.
MopraHa; TOMOJIOTHYECKHX PAJOB B HACJIECICTBEHHONW u3MeHunmsBoctu H.M.
BaBunoBa; renermueckoro paHoBecusi Jx. Xapmu wu B. BaiiaGepra;
3aponbimeBoro cxonctBa K. bapa; Ouorenermueckwmii 3akoH . ['ekkens, O.
Mironnepa);

MPUHIUIBI (YUCTOTHI TAMET, KOMIUIEMEHTapPHOCTH);

npaBuia (MuanMyMa FO. JInbuxa, 3K0I0ru4ecKoi MupaMuIbl YUCeNT, OMOMacChl
U DHEPIHUH);




runote3bl (koarepatHoit AWM. Onapuna, nepsuyHoro O0ynboHa Jx. XoneiiHa,
mukpoctep C. Pokca, pudozuma T. Yek)

YMeHue pemarh MOUCKOBBIC OMOJOTUYECKUE 3aJa4H; BBISBISITH MPUYHMHHO-
CJIEICTBEHHBIE CBS3M MEXKIY MCCIECAYEeMbIMA OHOJOTMYECKUMH OOBEKTaMH,
MpolecCCaMy M SIBJICHUSIMH; JIeNaTh BBIBOJABI M TPOTHO3bI HA OCHOBAHUU
MOJTY4YEHHBIX Pe3yIbTaTOB;

COCTaBJISITh TEHOTUITUYECKUE CXEMbl CKPCIIUBAHHUS JUIl PAa3HbIX THUIIOB
HacJIeJOBaHUsI IPU3HAKOB Y OPraHU3MOB, COCTABIIATH CXEMBbI [IEPEHOCa BEUIECTB U
SHEPIuu B 3KocucTeMax (1IeMy MUTaHUs, TUIIEBHIC CETH)

YMeHHe yCTaHaBIMBaTh B3aUMOCBSA3M MEXKIY CTPOCHHEM U (YHKIHAMU:
OpPraHOMJOB, KIETOK pa3HbIX TKAaHEW, OPraHaMU M CHCTEMaMU OpIaHOB Yy
pacTeHUM, )KUBOTHBIX U YEJIOBEKA; MEK/y 3TallaMi OOMEHa BEIIECTB; ATallaMu
KJIIETOYHOIO LMWKJIa M OJKU3HCHHBIX LHKJIOB OpPraHU3MOB;  JTalaMu
SMOPHOHAILHOTO Pa3BUTHs, TEHOTUIOM U (EHOTUNOM, (EHOTHIIOM |
dakTopamMu cpelbl OOMTaHMS; MPOLECCAMHU HBOJIOLMM; JBIXKYIIUMHU CHIIAMU
AHTPOIIOreHe3a; KOMIIOHEHTAMU PA3JINYHBIX SKOCUCTEM U IPUCTIOCOOTIEHUSIMU K
HUM OPraHHU3MOB

YMeHue BBIIENATh CYILIECTBEHHbIE TPU3HAKHU:

CTPOCHHUSI BHPYCOB, KJIETOK IPOKAPHOT W OSYKAPUOT; OMHOKJIETOUYHBIX U
MHOTOKJIETOYHBIX ~OpPraHU3MOB, BHJIOB, OHOT€OLEHO30B, JKOCUCTEM U
Oouocdepsl; CTpOEHHS] OpPraHOB M CHCTEM OpPraHOB pacTE€HUHl, >KUBOTHBIX,
YeJIOBEKAa; IPOLIECCOB >KU3HEAEATENbHOCTH, MPOTEKAOUMX B OpraHu3Max
pacTeHM, )KUBOTHBIX M YEJIOBEKA; OMOJIOTUIECKHUX MIPOIIECCOB: OOMEHA BEIIECTB
(merabomusM), wuHQOpMAIMM U  MpeBpallleHUs] SHEPruu, OpoXkKeHus,
aBTOTPOHOrO ¥ TEeTepOTPOPHOro THUMOB NHUTaHMS, (OTOCUHTE3a U
XEMOCHHTE3a, MHTO33, Meiio3a, raMeToreHesa, sMOpuoreHesa,
MOCTAMOPHOHAIFHOTO Pa3BUTHS, Pa3MHOXKECHUsS, WHAWBUIYAILHOTO Pa3BUTHUS
opraHuzMa (OHTOreHe3a), B3aHUMOJACWUCTBUS T'€HOB, IeTepo3uca; JeHCTBHH
HCKYCCTBEHHOTO 0TOOpA, CTAOMIM3HPYIOIIETro, ABHXKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOTO  0TOOpa; aJUIONaTpU4YecCKOro U CHMIIATPUYECKOTO
BUA000pa30BaHUs; BIMSHUS JBWKYIIUX CHJ DBOJIOIMH Ha TeHO(POHT
HOMYJISALUH; TPUCIOCOOICHHOCTH OPraHU3MOB K CpeJie 0OuTaHMs, Yepea0BaHUs
HaNpaBJICHUH HBOJIOIMH;, KPYrOBOPOTa BEIIECTB W TIOTOKA DSHEPTHH B
HKOCHUCTEMAX

CdopMupoBaHHOCTh YMEHHUS BBIJENATH CYIIECTBEHHbBIE MPHU3HAKU BHPYCOB,
KJIETOK TMPOKAPUOT M DYKAPUOT; OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpTraHW3MOB, BHJIOB, OMOTEOIIEHO30B W JKOCHCTEM; OCOOCHHOCTH IPOIIECCOB
oOMEHa BeIIeCTB M NPEBpallleHHs »HHEPTUUM B KIETKe, (OTOCHHTE3A,
TUTACTHYECKOTO M HHEPreTHYEeCKOro OOMEeHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OIJIOJJOTBOPEHUS], PA3BUTHUS U PA3MHOXKEHUS, HHIMBUAYAIBHOTO pa3BUTHUS
opranu3Mma (oHToreHesa), OOpbObI 3a CYIIECTBOBAHHME, €CTECTBEHHOTO OTOOpA,
BUJ000pa30BaHus, MPHUCIIOCOOICHHOCTH OpPraHu3MOB K cpene OOUTaHus,
BJIMSTHUSI KOMITOHEHTOB 9KOCHCTEM, aHTPOTIOT'€HHBIX H3MEHEHNH B DKOCHCTEMaX
CBOEH MECTHOCTH, KPYrOBOPOTa BEUIECTB U MPEBPAIICHUS SHEPTUH B Onocdepe

YMeHue UCHoNb30BaTh COOTBETCTBYIOIIME ApPTYMEHTBI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIs1 JOKA3aTEeNbCTBA POICTBA OPTaHU3MOB Pa3HbIX
CUCTEeMATUUYECKUX TPYI;, B3aUMOCBS3H OPTaHU3MOB W CpeAbl OOWTaHUS;
€IMHCTBAa YEJOBEUECKUX pac; HEOOXOAMMOCTH 3J0pPOBOro o0pasza >KU3HH,
COXpaHEeHHsI pa3HOOOpa3us BUJOB U IKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHUS
IIPUPOJIBI U YeIOBEYEeCTBa




YMeHne KpUTUYECKH OLIEHUBAaTh MH(GOPMALUIO OMOJIOTHYECKOIO COAEPIKaHUS;
UHTEPIIPETUPOBATh 3TUYECKUE ACIEKThl COBPEMEHHBIX MCCIEIOBAaHUN B
Ouosioruy, MeAMLMHE, OMOTEXHOJOrMM; paccMaTpuBaTh  I[J100AJIbHBIE
HKOJIOTHYECKUE MPOOIEMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHHIO 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

KuBpie cuctembl Kak mpeaMmer uzydeHus: Omosioruu. CBOMCTBA KUBBIX CHCTEM: €IUHCTBO
XUMHUYECKOIO COCTaBa, IUCKPETHOCTb W LEJIOCTHOCTb, CJIOKHOCTb U YIOPSAOYEHHOCTh
CTPYKTYpPBI, OTKpPBITOCTb, CaMOOpPTaHHU3allMsi, CaMOBOCIPOU3BEICHHUE, PA3APAKUMOCTb,
W3MEHUYUBOCTh, POCT U pa3BUTHE.

YpoBHM  OpraHu3alMyd  JKMBBIX CHUCTEM: MOJICKYJIAPHBIM, KIJIETOYHbIA, TKAHEBBIN,
OpraHU3MEHHBIA,  MOMYJISALUOHHO-BUIOBOM,  JKOCHUCTEMHBIH  (OHOT€OICHOTUYECKUil),
ounochepnsiid. [Ipomecchl, MPOUCXOASIIINE B )KUBBIX cCUCTeMax. OCHOBHBIC MPU3HAKH JKHBOTO.
Kuznb kak dhopMa CyiecTBOBaHHS MaTepUU

1.3

2.1

Mertonbl Ouonoruueckoil Hayku. Habmonenue, uamMepenue, SKCepuMeHT, CUCTeMaTH3aIus,
MeraaHanu3. IlonsTme o 3aBuCMMOM M He3aBUCHMOM niepeMeHHOW. IlmanupoBaHume
skcniepuMenTa. [locranoBka u npoBepka runote3. Hynesas runoresa. [lonstue BbIOOpKU U €€
JIOCTOBEPHOCTh. Pa30poc B Ouonorunueckux AaHHbIX. OLEHKa JOCTOBEPHOCTH IOTYYEHHBIX
pe3ynbTaToB. [IpUUMHBI UCKaKEHUs pe3yIbTaTOB DKCIIEpUMEHTa. [IoHATHE CTaTUCTUYECKOTO
TecTa

Kierka xak Omosornueckas cucrema

Knetka — cTpyKkTypHO-(QYHKIMOHANbHAs €QUHMIIA >KUBOTO. VCTOpHS OTKpBITHSI KIETKH.
Pa6otsl P. I'yka, A. JleBenryka. Knerounas teopus (T. lIBann, M. Ilneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpHUHU.

Metonbl MONEKYISApHOH W KJIETOYHOW OMOJIOTMM: MHUKPOCKONMs, XpomaTorpadus,
aneKTpodope3, METOJ MEUEHBIX aTOMOB, Au(depeHunanbHoe UeHTpUudyrupoBaHue,
KYJIbTUBUPOBaHHUE KJIETOK

2.2

XHWMHAYECKN COCTaB KJIETKH. Makpo-, MUKpO- M yJIbTPaMHKPOIEMEHThI. Bosa u €€ ponb Kak
pacTBOpUTENs, pEareHra, yd4yacTue B CTPYKTYPHPOBAHHUU KIETKH, TEIUIOPETYIALUU.
MuHepanpHBIE BEUIECTBA KIETKH, UX OWMOJOTHYECKass poib. Poib KaTHOHOB M aHHOHOB B
KJIETKE.

buonornueckune nomumepsl. benku. AMHHOKHCIOTHBIN cocTaB 0enkoB. CTPYKTYpBhI OEIKOBOM
Monekynbl. [lepBuuHas cTpykTypa Oejka, menTuaHas CBsA3b. BTopuuHas, TpeTUYHAs,
yeTBepTUYHasi CTPYKTypbl. [leHarypaums. CsolictBa OenkoB. Kiaccuduxamus Oenkos.
Buonornyeckue pyHKIuN OEIKOB.

YrneBoapl. MoHOCaxapubl, AUCaXapuibl, OJIMTOCAXapuasl W mojucaxapuabl. OOmui mian
CTPOEHUS U (PU3MKO-XMMHUYECKHE CBOMCTBA YIiIeBOA0B. bruonornueckue GpyHKINH yriIeBOA0B.
Jlutmuet. ['unpodunsHO-THAPOdOOHEIE cBOMcTBa. Kimtaccudukamus munumoB. Tpuraumnepu s,
dochonmunuapl, Bocku, crepouabl. buonornyeckue ¢ynkium aunuaos. OOmme CBOHCTBA
Ouosorm4yeckux  MemOpaH —  TEKy4ecTh,  CIIOCOOHOCTP K  CaMO3aMbIKaHHIO,
HOJYIPOHHUIIAEMOCTb.




2.3

HyxneunoBeie kucnotel. JHK u PHK. Ctpoenue HykjieMHOBBIX KUCIOT. HykineoTumasl.
[Mpuniun 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 IEPEHOCUNKH, UX (QYHKIHMH B KieTKe. CEKBEHHUPOBAHHE
JIHK.

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

Tumbl KIETOK: JYyKapHOTHUECKass M Npokapuotudeckas. CTpyKTYpHO-(QYHKIHOHAJIbHbIC
00pa30BaHUs KJIETKU.

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

Crpoenre M (hyHKIMOHMPOBAHUE 3YKAPHUOTUYECKOM KieTku. IlmazmaTtuueckas memOpaHa
(mna3manemma). CTpykTypa IUIa3MaTuyeckoil MeMmOpanbl. TpaHCHmopT BelIECTB uepe3
1a3MaTHYecKyl0 MeMOpany: maccuBHbIi (nuddysus, obneru€énnas nudQysus), akTUBHBIN
(TepBUYHBIA ¥ BTOPUYHBIA aKTHBHBIN Tpancnopt). [lomynponunaemocts MmemOpanbl. PaboTa
HaTpUIl-KaJIMeBOro Hacoca. ODHAOLMTO3: MHHOLMTO3, (harouuTo3. Ok3omuro3. Kierounas
cteHka. CTpyKTypa U pyHKIMH KJIIETOUHOM CTEHKU pacTeHui, rpuooB.

[Mutomnazma. ILluro3zomb. Ilutockenmer. /[IBmxkenue nurtonnazMbel. OpraHouabl KIETKH.
OnHOMEMOpaHHBIC OpraHOM B KIIETKHU: dHIoIUIa3MaTndeckas cetb (DI1C), anmapat o mku,
JU30COMBI, UX CTpoeHHE U (QyHKIMHU. B3aMMOCBS3b 0THOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
Ctpoenue rpanyiasipHoro petukyinyma. CHHTE3 pacTBOPUMBIX OenkoB. CHHTE3 KJIETOUYHBIX
meMmOpaH. ['mankuii (arpaHyisipHbIi) 5SHJOMIa3MaTUYecKUid peTukynyMm. CekpeTopHas
¢ynkus annapara ['onsaxu. TpancnopT BelecTB B kieTke. Bakyonn pacTUTENbHBIX KIETOK.
Knerounslii cok. Typrop.

[TosryaBTOHOMHBIE OPTaHOUABI KJIETKU: MUTOXOHPUH, TUIACTUABIL.

CrpoeHre W (QYHKUMH MUTOXOHApUN M IutacTuA. llepBuuHble, BTOPUYHBIE M CIOXHBIE
IIaCTUBl (POTOCHUHTE3UPYIOMIUX 3YKAapUOT. XJIOPOIUIACThI, XPOMOILIACTHI, JIEUKOIIACTHI
BBICILINX PACTCHHM.

HememOpannbie opranonisl kieTku CTpoeHue 1 GyHKINYA HeMeMOpPaHHbBIX OPraHOU10B KIIETKH.
Pubocombl. MukpodunamenTsl. Mplieunble KiaeTkd. MukpoTpy6ouku. Kiietounsiil meHTp.
CrtpoeHue u IBHKEHHE )KT'YTUKOB U pecHU4YeK. MUKpOTpyOOUKH IIUTOIIa3MbL. LIeHTpHOIb.
SAnpo. OOGonouka sijpa, XpOMaTHH, KapuoIiazMma, SAPBIIIKH, WX CTPOCHHE M (YHKIIHH.
SAnepuslii OenkoBblit MaTpUKC. [IpocTpaHCTBEHHOE PACIIONOKEHHE XPOMOCOM B HHTEp(ha3HOM
anape. benkn xpomaTrHa — TUCTOHBI.

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

2.4

AcCUMMIISIMS M JTUCCUMWISALIMSA — JBE CTOPOHBI MeTabosim3ma. Turmbl oOMeHa BeIIeCTB:
aBTOTpOQHBIH U TerepoTpodHBIA. VYwyacTHe KHUCIOpoAa B OOMEHHBIX Ipolieccax.
OHepreTuyeckoe obecneueHue KieTku: npeBpamieHne AT® B OOMEHHBIX Ipoleccax.
depMeHTaTUBHBIM XapakTep peakiuil kieToyHoro Merabonusma. @epMeHThbl, UX CTPOCHHE,
cBoiicTBa M MexaHu3M jerctBus. Kodpepmentsl. OTnuuns (pepMEHTOB OT HEOPraHUYECKHUX
KaTaJIn3aTopoB. bBeNku-akTUBAaTOpbl U OCJKU-UHTUOUTOPBL.  3aBUCHUMOCTb  CKOPOCTH
(bepMEHTATUBHBIX PEAKIH OT PA3IMYHBIX (PAKTOPOB.

[lepBU4HBIN CMHTE3 OpraHUYECKUX BemecTB B kieTke. dorocuHTe3. Posib Xj1oporiactoB B
nporecce ¢orocunte3a. CperoBas u TemMHOBas (as3pl. IIpoaykTuBHOCTH (hOTOCHHTE3A.
Brustaue pa3nmuuHbix pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HaUeHUE (POTOCHHTE3A.
XemocuHTe3. PazHooOpas3ue 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. [IpyHIunbl 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 4enoBeka, )XuBoTHbIX, pacteranid. CITNl, 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. TeroMepsl 1 TeioMepasa. XpOMOCOMHBIM HabOp KIETKU —
KapuoTHuIl. JIMTUIOMAHBIN M TarmiouIHbIM HaOOpbl XpOMOCOM. ['OMOJOTHYHBIE XPOMOCOMBI.
ITonoBbIE XPOMOCOMBI.

Henenue knetku — Muto3. CTaauyu MUTO3a U MMPOUCXOIAIINE B HUX Mporiecchl. THUbl MUTO3a.
Kapuokunes u nurokuHes. buosnornueckoe 3HaueHUE MUTO3a. Perymsiiuss MUTOTHUYECKOTO
nukJia kietku. [Iporpammupyemas kiieTouHasi THOENb — aromnTo3.

DyHKIHOHATIbHAS TCHOMUKA

3.1

Opranusm kak 6UoJIOrHYecKas cuctema

OHOKIETOUHbIE, KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OpPraHW3Mbl M MHOTOTKaHEBHIE
OpTaHU3MBI.

®DopMbl pa3MHOXKEHUSI OPTaHU3MOB: Oecroyioe (BKJIIOYas BET€TaTHUBHOE) U TMOJOBOE. Bumpl
0ecIoI0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIIALHNS, (hparMeHTaIusl, KIOHUPOBAHHUE.
[TonoBoe pa3zmuoxenue. [lonoBsie kieTku, uin rametsel. Meinos. Ctaauun Meiiosa. [loBenenue
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbIci Meiio3a ¥ MOJIOBOTO Mpolecca.
Melio3 1 ero MecTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

[TpenzaponbimeBoe pazsutue. ['amerorenes y sxuBoTHbIX. [lonoBbIe xkene3pl. OOpazoBaHue u
pa3BUTHE TMOJOBBIX KiIEeTOK. CrnepmaroreHe3 W ooreHe3. CTpOEHHE ITOJIOBBIX KIIETOK.
OmnogoTBOpeHHEe W AMOPUOHATBHOE pa3BUTHE >KUBOTHBIX. CMOCOOBI OIIOIOTBOPEHUS:
Hapy)KHoe, BHyTpeHHee. [lapTeHorenes.

WupuBuayanbHOE pa3BUTHE OpraHu3MoB (oHToreHe3). Ctaguu sMOpHOreHe3a >KMBOTHBIX (Ha
npumepe  Jyarymku).  Jlpobnenwe. Tumbl  mpoGnenus.  OcoOEHHOCTH — IPOOJICHUS
MJIEKOIMTAIONMX. 3apOJbIILEBbIE JUCTKH (racTpyssiiys). 3akjaZKa OpraHOB M TKaHEH U3




3.2

3.3

3apOJIBIILIEBbIX  JIMCTKOB. B3aWMHOE BIMsSHHME YacTel pa3BUBAIOILIEIOCS  3apOJibllla
(oMOpHOHaNbHAST MHAYKIUS). 3akiajika IJlaHa CTPOEHHUs JKMBOTHOTO Kak pe3ylbTar
HEepapXUUeCKUX B3aUMOACWUCTBUII reHOB. BiusHue Ha SMOpHOHANBHOE Pa3BUTHE PA3IUYHBIX
(aKTOpOB OKpYKArOIIEH Cpebl.

Poct u pa3Buthe x*uBOTHBIX. [locTamOpuoHanbHelil iepuos. [Ipsmoe u HenpsiMoe pa3BUTHE.
PasBurtue ¢ meramop¢o30oM y 0€CrIO3BOHOYHBIX U MMO3BOHOYHBIX JKUBOTHBIX. bruonornueckoe
3HAQUYEHHE MPSMOIO U HENpPSIMOrO pa3BUTHUSA, UX PacHpoCTpaHEHUEe B mpupoae. Tumsl pocra
KUBOTHBIX. DAKTOPBI pEryssiliuy pocTa KUBOTHBIX U YenoBeKka. CTaauu nocTaMOpHOHAIbHOTO
pPa3BUTHS y )KUBOTHBIX U yesoBeka. [leproibl OHTOreHes3a yenoBeka.

Pasmuoxxenue u passutue pacteHuid. ['ameroput u ciopodur. Meiio3 B )KU3HEHHOM LIUKJIIE
pactenuii. (OOpaszoBaHWe CIop B Tpolecce Meio3a. [‘ameTroreHes y pacTeHUH.
Om1og0TBOPEHUE U Pa3BUTHE PACTUTEIbHBIX OPraHu3MoB. J[BOHHOE OIUIOJAOTBOPEHUE Y
[[BETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTUE CEMEHU. MeXaHU3MBbI PEryIsIIIUI OHTOTEHE3a
Y PaCT€HHI U )KUBOTHBIX

Wcropust cTaHOBIIEHUS M pa3BUTHSI T€HETUKH Kak HayKu. OCHOBHBIC T€HETUYECKHUE MOHSITHS 1
CUMBOJIbL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUICNIbHBbIE TEHbl, AJbTEPHATUBHbBIC IPU3HAKH,
JIOMUHAHTHBIN U PEIIECCUBHBIN TPU3HAK, TOMO3UT0Ta, T€TEPO3UTOTA, YUCTASI IMHUS, THOPUIBI,
reHotur, (enotun. OCHOBHbIE METOJbl T€HETHUKU: THUOPUIOIOTUYECKUN, ITUTOIOTHUYECKHIA,
MOJIEKYJISIPHO-TEHETUYECKUIA

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

AHnanusupytoiiee ckpemuBaHue. [IpoMexxyTouHbIil XapakTep HacienoBaHus. Pacuieruienue
MIPU3HAKOB IIPU HETIOJHOM JIOMUHHUPOBAHUMU.

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

CueruienHoe HacienoBanue mnpusHakoB. Pabotel T. Moprana. CrerieHHOe Haclie0BaHUE
T€HOB, HAPYLIEHUE CLETUIEHUS MEXAY F'€HaMH. XPOMOCOMHAas TEOPUs HACJIEICTBEHHOCTH.
I'enetnka mnosa. XpOMOCOMHBIM MEXaHH3M OIpPENENICHUs I0JIa. AYTOCOMBI M IIOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHbIil U reTeporamMeTHbI moji. ['eHeTmyeckas CTPYKTypa MHOJOBBIX
xpomocom. HacnegoBanne Npu3HAKOB, CHETVIEHHBIX C MOJIOM.

I'enoTunn kak wnenoctHas cucrema. llnedorponuss — MHOKECTBEHHOE [IEWCTBUE 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. Ponb cpeapl B (GOpPMUPOBAHUM  MOIAM(PUKAITMOHHOMN
u3MeHunBocTH. Hopma peakumu npusHaka. BapuanmoHHbI psa U BapuanuoHHas kpusas (B.
Horanucen). CBoiicTBa MOIU(PHUKAITMOHHON H3MEHYNBOCTH.

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

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

MyrarmoHnHast '3MEHUMBOCTh. Buibl MyTaluii: TeHHBIE, XPOMOCOMHBIE, FTeHOMHbIE. CTIOHTaHHBIE
Y WHAYUUPOBAHHBIE MyTaluH. SlAepHble W LUTOIUIa3MaTHYecKue Myranuu. CoMaTtudeckue H
OJIOBbIE MyTalUUH. [ [puurHBI BOSHUKHOBEHUS MyTalMil. MyTareHsl 1 X BIMSHUE HA OPraHU3MBI.




3.5

3aKOHOMEPHOCTH MYTAllMOHHOI'O NpoIecca. 3aKOH FOMOJIOTUYECKUX PSAJOB B HACIIEICTBEHHOU
n3meHunBoct (H.U. BaBunos). BuesgepHas ©”3MEHYHMBOCTh U HACJIEICTBEHHOCTD

Kapuotun yenoseka. Mex1yHapoiHasi mporpaMmma UCClIeA0BaHUs TeHOMA yeioBeka. MeTo bl
U3YYEeHHUS TEHETUKH YeJOBEeKa: TIeHEaJOTMYeCKUd, ONM3HEIOBbIH, LIUTOTCHETHUYECKU,
MONYJISALIUOHHO-CTATUCTUYECKUHN, MOJEKYIsIpHO-TeHeTHYecKuid. COBpeMEHHOE OIpeiesieHue
TFEHOTHUIIA: TTOJTHOTEHOMHOE CEKBEHHpPOBAaHUE, F€HOTUIIMPOBAHKE, B TOM YHCJIE C MOMOIIBIO
[TL[P-ananu3a. HacnencTBeHHbIe 3a00eBaHUs YellOBeKa. [ €HHBIE M XPOMOCOMHBIE 0OJIE3HU
yelioBeKa. boNe3Hu ¢ HAacIeNCTBEHHOM MpeapacnoioKeHHOCTbIO. 3HAUeHUE MEAULIMHCKOM
TCHETUKU B MPEIOTBPALICHHH M JICYCHUU T€HETUYEeCKHX 3aboyieBaHMid denoBeka. CTBOJIOBBIC
KIICTKH

3.6

3.7

JomecTukanus U cenekuus. 3apoxkaeHue celeKnu U Jjomectukanuu. Yuenue H.WU. BaBuiosa o
HEHTPaxX MPOUCXOXKIIEHUSI U MHOT000pa3us KyJIbTYPHBIX pacTeHHd. Posib cenekuuu B co3nanuu
COPTOB PAaCTEHUI U MOPOJ KUBOTHBIX. COpT, MOPOJa, MTaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B
HaclencTBeHHOM n3MeHunBocty H.M. BaBuiosa, ero 3HaueHue Juist CEIEKIIMOHHON paboThI.
MeTtoapl cenekiMOHHOM padoThl. MCKyCCTBEHHBIH OTOOp: MAacCOBBIM M HMHIWBUIYaIbHBIM.
Drarnbl KOMOMHAIIMOHHOW celleKiud. VcpITanue mpon3BoguTelield mo moToMctBy. OTOOp M0
TEHOTUITY C MOMOUIbIO OLEHKH ()EHOTUIIA NMOTOMCTBA M OTOOp MO T€HOTHUIIY C IMOMOIIBIO
ananmusa JIHK.

HckyccTBeHHBIN MyTareHes Kak MeToJl CEJIEKIIMOHHOM paboThl. PaguainoHHbIi 1 XUMUYECKUT
MyTareHe3 KaK HWCTOYHHK MYTalUid y KyJbTypHbIX (opm opranusmoB. lcmonbs3oBaHue
T€HOMHOTO PeJaKTUPOBAaHUA U MeToJ0B pekoMOuHaHTHBIX JJHK mist momydenus ucxomHoro
Martepualia sl CeEKINH.

[Tonyuenne monuIion0B. BHyTpuBHaOBas TMOpUIM3ays. BIM3KOpOACTBEHHOE CKPEIIMBaHUE,
Wi UHOpuaMHT. HepoacTBeHHOEe CKpelmBaHue, Wik ayTOpUAMHT. ['eTepo3uc U ero MpuYHHEIL.
Hcnonn3oBanue rereposuca B cenekimu. OtaanénHas ruOpunmsanus. [Ipeononenne Gecruionus
MEKBUIOBBIX THOPUAOB. JIOCTHIKEHUS CENIEKIMH PACTEHUM U )KUBOTHBIX

OOBbeKThl, HUCHOJb3yeMble B OWOTEXHOJOIMH, — KIETOYHBbIE U TKaHEBbIE KYIbTYpHI,
MHUKPOOPTaHU3MBI, HX XapakTepUCTHKa. TpaauIMoOHHas OHWOTEXHOJOIHA: XJieOoIeueHue,
MOJIy4eHHE KUCIOMOJIOYHBIX MPOJAYKTOB, BUHOENHE. MukpoOnonorndeckuit cuHTe3. OOBbeKThI
MHUKpPOOHOIOTHYeCKUX TexHomorui. [IpousBoacTBo Oenka, aMUHOKHUCIOT M BUTAMHHOB.
HckyccTBEHHOE OIUTONOTBOPEHUE. PEKOHCTPYKIMS SIMIIEKIETOK M KJIOHUPOBAHUE >KMBOTHBIX.
MeTto TpaHCIUTaHTALUU SAEP KIETOK.

XpOMOCOMHAsl M TeHHas WHXeHepus. VCKyCCTBEHHBI CHHTE3 I'€éHa M KOHCTPYHpPOBAHUE
pexoMmOuHanTHBIX JIHK. JlocTHKeHHs U nepcrneKTUBbl XpPOMOCOMHON M F€HHOM WH)KEHEpUH.
MenuuuHckre 6uoTexHoiaoruu. Mcnoib30BaHne CTBOJIOBBIX KIETOK

Cucrema u MHOFOO6pa3I/IC OpraHn4eCKoro Mmupa

4.1

Buonornyeckoe pasHooOpasue opranuzmMoB. CoBpeMeHHasi CHCTEMa OPraHHYeCKOro MUpa.
[Tpunummne! k1accuduxanuu opranu3MoB. OCHOBHBIE CUCTEMATHUECKHUE TPyl OPIraHU3MOB.
OCOOEHHOCTH CTPOEHHUsS] U KU3HEAEATENIbHOCTH OJHOKJIETOYHBIX OpPraHu3MoB. bakrepuu,
apxeu, OJHOKJETOYHble TpHObI, OJHOKJIETOYHbIE BOAOPOCIH, JAPYTUE€ MPOTUCTHI.
KononunanpHble opraHu3Mbl. J[BukeHHE OJHOKJIETOYHBIX OpraHU3MOB: aMEOOUIHOE,
KTYTUKOBO€, PECHUYHOE. 3allluTa Yy OJHOKIETOYHBIX OpraHu3MoB. Pasgpaxumocts y
OJHOKJIETOYHBIX OpPraHU3MOB. TakCHUCBI

4.2

MHOrokieTouHble pacTeHus. B3auMOCBSA3b 4YacTei MHOTOKJIETOYHOIO oOpraHusMa. TkaHw,
OpraHbl M CHUCTEMBI OPraHOB MHOTOKJIETOYHOIO Opranu3Ma. OpraHusM Kak €JUHOE IIEJIOE.
Txanu pacteHuid. TUIIBI paCTUTENBHBIX TKAaHEW: 00pa3oBaTeNbHasl, TOKPOBHAsS, IPOBOISIIIAS,
OCHOBHasi, MmexaHu4deckas. OCoOOEHHOCTH CTpPOCHMs, (PYHKIIMH W PACIOIOKEHUS TKaHEH B
opraHax pacTeHUU
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4.5

4.6

BereratuBHble U reHEepaTUBHbBIE OpraHbl pacTeHud. DYHKIMU OPraHOB U CHUCTEM OPraHOB.
Kapkac pacrenuil. /[BU>keHrE MHOTOKJIETOYHBIX PACTEHHUI: TpONU3MbI U HacTuu. [lornomenue
BOJIbl, YIJIEKHUCIIOIO ra3a W MHHEPAIbHBIX BEIIECTB pacTEHUsAMH. J[pIXaHuWe pacTeHui.
Juddysus razoB yepes HOBEPXHOCTh KJIETKU. TpaHCIIOPTHBIE CUCTEMBI pacTeHuil. Brinenenue
y pacTeHui. 3ammra y MHOTOKJIETOYHbIX pacteHuid. Kyrukyna. CpencrBa macCHBHON U
XAMHUYECKOM 3a1uThl. DUTOHIUIBI.

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

MHOroKJIETOYHbIE KUBOTHBIE. B3aMMOCBS3b 4YacTeld MHOTI'OKJIETOYHOTO OpraHusma. TkaHw,
OpraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOI'O opraHu3zMa. OpraHusMm Kak €IUHOE IIEJOE.
I'omeocTa3. TkaHW >KMBOTHBIX M 4YelIOBEKa. THIBI JKUBOTHBIX TKAHCH: SIHMTEIHAIbHAS,
COEIMHUTEINbHAS, MblllIeuHas, HepBHasA. OCOOEHHOCTH CTpOeHHMsI, QYHKIIUN U PACTIOIOKEHUS
TKaHEW B OpraHax *KMBOTHBIX U YEJIOBEKA

Oprasbsl ¥ CHCTEMBbI OPTraHOB KMBOTHBIX. DYHKIIMU OPraHOB U cucTeM opraHoB. Omopa Tena
opranu3moB. CKeleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX XUBOTHBIX. HapyxHblil 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 IKUBOTHBIX. OBOJIIOIMOHHOE YCJIOKHEHHE CTPOEHHUS JIETKUX
MMO3BOHOYHBIX KUBOTHBIX. JpIXaTeapHAs CUCTEMA YeloBeKa. MeXaHU3M BEHTHIISILIUY JIETKUX Y
OTULl U MIJIEKONUTAIOWUX. TpaHCHOPT BEIIECTB y OpraHuU3MoOB. TpaHCIOPT BELIECTB Y
J)KUBOTHBIX. KpoBeHOCHass cuctemMa W €€ opraHbl. KpoBEeHOCHas cuctema IMO3BOHOYHBIX
KUBOTHBIX. Kpyru kpoBooOparienus. DBOTIONMOHHBIE YCIOKHEHUSI CTPOSHHSI KPOBEHOCHOU
CHCTEMbI MTO3BOHOYHBIX JKMBOTHBIX. BbIIeneHne y opraHu3MoB. BbiieneHue y >KMBOTHBIX.
CokparurenbHble Bakyonu. Opranbl BbielieHHs. CBs3b MOJOCTH Tela C KPOBEHOCHON M
BBIZICIUTENILHON  cHUCTeMaMd. BpineneHne y TMO3BOHOYHBIX OJKMBOTHBIX. 3alluTa Yy
MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M X IIPOU3BOIHBIE.

PaznpaxxumocTs U peryssinus y opranu3MoB. Pa3ipaxuMocTb y OTHOKJIETOYHBIX OPTaHU3MOB.
Takcucel. Pa3apakuMoCTp U peryiisaius y MHOTOKJIETOYHBIX pacTeHUl. POCTOBBIE BelllecTBa U
VX 3HAUYCHUE.

HepBHast cuctemMa u pedueKTopHasl peryisius Yy MHOTOKJIETOYHBIX >KMBOTHBIX. HepBHas
cucreMa u e€ OT/eIbl. DBOJIIOIIMOHHOE YCIOKHEHNUE CTPOSHUS HEPBHOM CUCTEMBI Y dKUBOTHBIX.
Pazpabotka anroputmMoB u mporpamMm ans d(h(EeKTHBHONW (QYHKIIMOHAIBHON aHHOTAIUU
T€HOMOB, TPAHCKPUIITOMOB, TPOTEOMOB, METa00JIOMOB MHKPOOPTaHU3MOB, PACTCHHM,
JKUBOTHBIX U YEJIOBEKA

5.1

OpFaHI/I3M YCJIOBCKA U €TI0 3J0POBLE

Oprasbpl ¥ CHCTEMBI OPTaHOB YesioBeka. OTebl TOJTOBHOTO MO3Ta TTO3BOHOYHBIX KHUBOTHBIX.
Pedrnekc u pednextopHas nayra. besycinoBHble U yciaoBHble pednekchl. ['ymopanbHas
PETYIAIUS ¥ SHAOKPUHHAS CHCTEMa )KHBOTHBIX U YeloBeKa. JKene3bl SHAOKPHUHHOW CUCTEMBI
U UX TOPMOHBI. JlelicTBME€ TOPMOHOB. B3aMMOCBSI3b HEPBHOM MU JIHIAOKPUHHOW CHCTEM.
['unoranamo-runoduzapuas cucrema. Peduexc m pednexkropHas myra. besycioBHble u
YCIIOBHBIE pedIieKCh

5.2

3amurTa opranusMa ot 6osiesHeill. IMMyHHas cucrema yenoBeka. KileTouHbIi 1 ryMopaibHBIN
UMMYHUTET. BpoxnéHaslii, mnpuoOpeTéHHbli cnenuduueckuii  UMMyHUTET. Teopus
KJIOHAJIbHO-CEJIEKTUBHOTO UMMYHUTETA (IL.9pnux, @®.M.bepser, C.Tonerasa).
BocnanurenbHble OTBETBI OpPraHu3MoOB. Poib BpOXIEHHOTO HMMMYHUTETA B Pa3BUTUU
CHCTEMHBIX 3a00JIeBaHHHA

5.3

KpoBeHocHass cuctema u e€ opranbl. Cepalne, KpOBEHOCHBIE cOCYAbl U KpoBb. Kpyru
KpoBooOpareHus. Pabora cepama u e€ perysnus
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5.5

Hpixanue uvenoseka. Juddysus razoB yepe3 MOBEpXHOCTh KIETKU. JlpIxaTenbHas cUCTeMa
qenoBeKa. J{prxarenpHasi MOBEpXHOCTh. Perymnsius apixanus. [{pxarenbHbie 00BEMBI
[InmeBapuTenpHas  CHUCTEMA  YEJIOBEKA. Otpensl  NUIIEBAapUTEIBHOIO  TPAKTA.
[InmeBapuTenbHbIe )Keae3bl. BHYTpUIIOIO0CTHOE M BHYTPUKJIETOYHOE MUILEBAPEHUE

5.6

[ToxpoBbl U ux npousBoAHble. Opransl BeiaeneHus. [louku. Ctpoenne u pyHKIHOHUPOBAHUE
HedpoHa. OubTparys, CEKperus 1 00paTHOE BCAChIBAHUE KaK MEXaHHU3MbI paOOTHI OPTaHOB
BbIienieHus. OOpa3oBaHie MOYH Y YeIOBeKa

5.7

6.1

6.2

6.3

JIBwkeHue deroBeka: MblmeyHas cucteMa. CKeleTHple MBIIIBI U uX padorta. CTpoeHHE M
TUIIBI COETMHEHNS KOCTEN

Teopus 3Bomtonuu. PazButue sxu3Hu Ha 3emiie

Opomtormonnas teopus Y. [lapsuna. [Ipeamnoceuiky BO3SHUKHOBEHHS AapBUHU3MA. JKU3Hb U
Hay4Has fearenbHocTs Y. JlapBuHa.

JIBuoKky1ue cuibl 3BOIIONMU BUAOB 10 Y. /lapBuHY (BbICOKas MHTEHCUBHOCTH Pa3MHOKEHUS
OpPraHu3MOB, HACIJIEJACTBEHHAs] M3MEHYMBOCTH, OOpb0a 3a CYyIIECTBOBAaHHE, €CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOD).

Odopmnenune cunternyeckor teopun 3Boionuu (CTI). HeltpansHas Teopusi 3BONIOLHUU.
CoBpeMeHHast SBONIOIMOHHAs OMOJIOTHS. 3HaYCHHE YBOJIIOIIMOHHOM Teopru B (HOPMUPOBAHUU
€CTeCTBEHHO-HAYYHOW KapTUHBI MUPA

[Tomynsiuust Kak dsjaeMeHTapHas eauHuna 3Boirolud. COBpEMEHHbIE METOAbl OLIEHKU
TFeHETUYECKOr0 Pa3sHOOOpa3us U CTPYKTYphl MONY/sIuuid. MI3MeHeHue reHooHIa NOomyIsSiu
KaK 2JIEMEHTapHOE HBOJIIOLIMOHHOE sIBJIEHHE. 3aKOH Ir'eHeTndeckoro pasHoBecus [x. Xapau, B.
Baiin6epra.

OnemeHTapHble  (AKTOpbl (ABMXKYLIME CHJIBI) OJBOJIOUMHU. MyTanMoHHBIA mpoliecc.
KomOunaTtuBHass m3aMeH4nBOCTb. Jlpeiid reHoB — ciyuyaiiHble HEHaNpaBJIEHHbIE W3MEHEHHs
yacToT ayuieneil B momymsiuusix. O¢¢ekr ocHoBaTensd. Murpauuu. M3onsauus nomyiasuui:
reorpaguueckas (IpoCTPaHCTBEHHAs ), Oronoruyeckast (penpoayKTUBHAs).

EctectBeHHbII 0TOOP — HampaBisiomui ¢paktop 3Boaonun. GopMbl eCTECTBEHHOT0 0TOOpA:
JBYDKYIUH, CTaOMIM3UPYIOLINH, pa3phiBatonuil (AU3pynTuBHEIN). [TonoBoit 0TOOD.
[Tprcnoco0NeHHOCT, OpraHU3MOB KaK pe3yJbTaT MHUKPO3BOJIOLUWU. Bo3HHMKHOBEHUE
npucnocoOiaeHnit y  opraHusmoB. Apomopdo3bl W uaMoanantauuu. [Ipumepsl
PUCTIOCOOIEHUH y OpraHu3MoB. OTHOCUTEIBHOCTh PUCIIOCOOIEHHOCTH OPTaHNU3MOB.

Bun, ero xpurepunm u cTpykTypa. BupooOpa3oBaHue Kak pe3yabTaT MHKpPO3BOJIOLUU.
W3omsust — ximodyeBoi ¢aktop BupooOpazoBaHus. Ilytm u cmocoObl BUI00Opa30BaHHUSA:
ajsionaTpuieckoe (reorpauyeckoe), CHUMIIATPUUECKOE (IKOJOTHYECKOE), «MTHOBEHHOE)
(momummonau3anus, THOpuan3anus ). JIMTeTbHOCTh IBOIOIIMOHHBIX TTPOIIECCOB.
Mexanu3msbl (POpMUPOBAHUS OMOJIOTUYECKOTO pa3HO0Opa3usl.

Ponp  3BOdIOIIMOHHOM  Ouonoruu B pa3pabOTKe HAy4YHBIX METOJOB  COXpaHEHUs
6unopazHooOpaszus. MHUKpPO3BOMIONHA U KOABOIIONMS MApa3sUTOB M HUX X035€B. MeXaHU3MBI
(bopMHUPOBaHHS YCTOMYHMBOCTH K aHTHOMOTUKAM U CTIOCOOBI OOpHOBI C HEl

MeToapl M3ydeHUsT MaKpOdBOJONUU. [1aJ€OHTOIOTHYECKHUE METOMBI M3YYCHHS SBOJIFOIIHH.
[Tepexonubie GopMbl U PUIOTCHETUYECKUE PSIBI OPTAHI3MOB.

broreorpagudeckue MeTo bl H3ydeHus 3Bosonuu. CpaBHeHHE (IIOPH! M (PayHBI MATEPUKOB U
ocTpoBoB. bruoreorpaduyeckue obmactu 3eMiau. BUabI-DHIEMUKH U PETTUKTHI.
DOMOpHOJIOTHYECKUE W CPaBHUTEIBHO-MOP(OIIOTHYECKAE METOIbI HM3Y4YCHHUsS SBOJIOINU.
['eHeTHYEeCKUE MEXaHU3MBI IBOJIOIUHA OHTOTEHE3a U TOSIBIICHUSI YBOJIIOIIMOHHBIX HOBIIECTB.
['oMonornyHble ¥ aHAJOTHYHBICE OpraHbl. PyaMMEHTapHbIE OpraHbl W aTaBH3MBI.
MounekynsipHO-TeHETHYECKHe, OWOXMMHUYECKHE W MAaTeMaTUYeCKUE METOJbl HW3YYCHHS
sBooIUK. ['oMonornynbie reHbl. COBpEMEHHBIE METOABI MOCTPOCHHS (PHIOTEHETHYECKHUX
JICpEBBEB.




XPOMOCOMHBIE MyTaIlH M YBOJIOIUS TEHOMOB.
OO0mue 3aKOHOMEPHOCTH (IIpaBWiia) 3BOJIONMU. HeoOpaTuMOCTh 3BONIONUU. ANanTHUBHAS
panuanus. HepaBHOMEPHOCTh TEMITOB 3BOJFOIHH

6.4
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HayuHble runoTessl MpOUCX0KACHUS KU3HU Ha 3emiie. AOroreHes u nancnepmus. JJonaydnbie
IPEJICTaBICHUS. O 3apOKICHUM O KU3HM  (KpeauumoHM3M). [umore3a  IMOCTOSHHOIO
CaMO3apoKJICHUsT XKU3HU U €€ ompoBepkeHue onbiTamu D. Pemgu, JI. Cnamwnanmanu, JI.
[Tacrepa. IIpoucxoxaeHue KU3HU U aCTPOOUOIIOTHSI.

OcHoBHbBIE 3Tanbl HeopraHuueckoil sBomtonuu. I[lnanerapnast (reonoruydeckas) 3BOJIOLUS.
XuMHUecKasi IBOJIONMSA. AOMOTEHHBII CHHTE3 OPraHWYEeCKHX BEHIECTB U3 HEOPTaHUYECKHX.
Omneir C. Mumtepa u I'. FOpu. O6pa3oBanue moJMMepoB M3 MoHOMepoB. KoarepBaTHas
runore3a A.M. Omnapuna, runore3a nepsuuHoro OyiboHa J[x. XomnpelHa, reHeTuuyeckas
runore3a I'. Mémnepa. Pubosumer (T. Yek) u rumoreza «vupa PHK» V. T'mnbepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IPOTOKJIETKH.

HcTopus 3emnu u MeToibl €€ n3ydeHus. Vickomnaemble oprannyeckue octatku. ['eoxponosnorus
u e€ meronpl. OTHOCUTEIbHAS M a0CONIOTHAs T€OXPOHOJOIHs. ['eoXpoHOnoruyeckas mKaa:
30HBI, 3Pbl, IEPUO/IBI, STTOXH.

HavanbHbple sTansl oprannyeckoil sBositouuu. [losiBieHHME W 3BOJIOLUS MEPBBIX KIETOK.
Oodnronuss Metabonu3ma. Bo3HukHOBeHUE mepBbiX 3kocucTteM. COBpeMEHHBbIE MUKPOOHBIE
OMOIIEHKM Kak aHajor mepBbiX Ha 3emuie cooduiectB. Crtpomaronutsl. [IpokapuoTsl u
3YKapHUOTBHI.

[Tpoucxoxnaenue sykapuoT (cuMOHMOreHe3). OBOJIOLHMOHHOE IPOUCXOXKIECHUE BHUPYCOB.
[IpoucxoxaeHMe MHOTOKJIETOYHBIX OpPraHu3MoOB. BO3HMKHOBEHHE OCHOBHBIX TPy
MHOTOKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIE 3Talbl 3BOIIONMU BBICHIUX pacTeHuil. OcHOBHBIE apoMop(o3bl pacTeHUl. Boixoa
pactenuii Ha cymry. [losiBneHHe cOpOBBIX pacTeHHIl W 3aBoeBaHHe MMHU cyld. CeMeHHBbIe
pactenus. [IpoucxoxaeHne NBETKOBBIX PACTEHUN.

OcCHOBHBIE 3Talbl BOIIOIUH KUBOTHOTO MUpa. OCHOBHbIE apoMop(03bl )KUBOTHBIX. BeH ickas
¢dayna. KemOpuiickuii B3pbIB — TIOSBJICHHE COBPEMEHHBIX THUMOB. IlepBble XOpaoOBbIE
JKUBOTHBIE. JKU3HB B BOJIe. DBOMIOIMS TO3BOHOYHBIX. [Ipoucxoxaenue ampuoOuit 1 penTHIIHA.
[TpoucxoxxaeHne milekonurTaroumMx U ntull. IlpuHnun kimrodeBoro apomopdosza. OcBoeHue
0€CI03BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3BuTHe >xu3HM Ha 3emile 1O dpaM U MEpUOJaM: apXeH, MPOTEepO30i, Maneo30i, ME3030H,
KaitHo30i. OOmas XapakTepuCTUKa KiIUMaTa M TEOJOTHYeCKHUX mporeccoB. [losBiaenue u
pacuBeT XapaKTepPHBIX OPraHU3MOB. YTIeoOpa30BaHHUE: €ro YCIOBUS M BIUSHHE HAa ra30BBIN
cocTaB aTMOC(]epHl.

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

Paznensl u 3amaun antponongoruu. Meroasl aHTponoyiorud. CTaHOBJIEHHE MPEACTaBICHUMN O
MPOUCXO0KIEHUH yernoBeka. COBpeMEHHbIE HayUHbIE TEOPHUH.

CX0aCTBO YenoBeKa C )KMBOTHBIMH. CHCTEeMaTUYECKOe TOJI0KEeHNE YenoBeka. CBUIETENHCTBA
CXOJICTBA YeNIOBEKa C >KMBOTHBIMH: CPaBHUTEIHHO-MOP(OIOTHUECKHE, IMOPHOIOTHIECKHE,
bu3NoIOTO-OMOXUMUYECKHE, TOBeAeHYecKkne. OTauums  4YeloBeKa OT  JKHBOTHBIX.
[IpssMOXOXK€HUE U KOMILIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BuTHE TOJIOBHOrO MO3ra M
BTOPOM CUTHAJILHOW CHCTEMBI.

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

OCHOBHBIE CTaJIMM AHTPONOreHEe3a. ABCTPAJONUTEKU — JABYHOTHE MPEaKH Trojel. YenoBek
YMEJbIH, MEPBbIE U3TOTOBJICHUSA OpYAul Tpyaa. YemoBeK MpsIMOXOISIIMN U MEPBbIA BBIXO]
mrozelt 3a mpenensl Adpuku. YenoBek reienboeprekuii — o0mui mpeok HeaH1epTaIbcKoro
YEeJIOBEKa M 4YEJIOBEKAa pa3yMHOro. YenoBeK HEaHIEepPTaJbCKUUA KaK BHUJ JIIOJEH XOJIOJHOIO




KiauMmaTa. YenoBek pa3syMHBI COBPEMEHHOIO THIIA, JEHUCOBCKUN YEJIOBEK, OCBOEHHUE
KOHTHHEHTOB 3a npejaenamMu AQpUKH.

OBOJIIOLIMSA  COBPEMEHHOI0 uesioBeka. EcTecTBeHHbII OTOOp B NOMyIALUSAX YEIOBEKa.
MyTanoHHbI| mponece u nomuMopdusM. [lomynsanuonHsie BOIHBI, Apeiid reHoB, MUTpAITHs
U «3(QPEeKT OCHOBATEN» B NOMYJISALUAX COBPEMEHHOTO YEJIOBEKA.

UYenoseueckue pacbl. [lonstue o pace. bonpmme pacel: eBpomeoujHas (eBpasuiickas),
aBCTpaJIO-HErpouIHasl (3KBATOpHAJIbHAsL), MOHTOJIOUIHAs (a3uaTCKO-aMepuKaHcKas). Bpems u
IyTH pacceleHHus 4YeloBeKa 1o IulaHere. EauHCcTBO 4enoBeyeckux pac. Hayunas
HECOCTOSATENILHOCTh  pacu3Ma. IlpucnocoOneHHOCTh uyelloBeka K pa3HbIM  YCIOBHAM
OKpyKaromien cpeapl. BriusiHue reorpaduyueckoil cpeasl U apeiida reHoB Ha MOP(HOJIOTHIO U
(U3UOJIOTHIO YeJIOBeKa

DKOCHCTEMEI U npucynmue MM 3aKOHOMEPHOCTHU

7.1

7.2

Pa3nens! u 3agaun sxostorun. CBs3b 3KOJOTUU C IPYTMMH 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 UX jelicTBus. Kinaccudukarus 3K0I0rnaeckux
¢dakTopoB: abuoTHyeckue, OnoTuYeckre, anTponorenssie. OOIIME 3aKOHOMEPHOCTHU IEHCTBHS
sKkonoruaeckux paxtopos. [IpaBuno munumyma (K. [lnpenrens, FO. JIn6ux). TonepaHTHOCTS.
OBpUONOHTHBIE U CTEHOOMOHTHBIE OPIaHU3MBI.

AbuoTtnueckue (akropsl. CBET Kak 3KoOJOrmyeckuii ¢axrtop. JeHCTBHE pa3HBIX Y4acTKOB
COJIHEYHOT'O CIIEKTpa HAa OPraHMU3Mbl. DKOJIOTMYECKHE TPYIIIbl PACTEHUN WM KUBOTHBIX II0
OTHOLIEHUIO K cBeTy. CurHanpHas posb cBera. doTtoneprnoausm.

Temmneparypa Kkak 5kojoruueckuili ¢akrop. JlefictBue TemmnepaTypsl Ha OpPIraHU3MBI.
[ToiikunoTepMHblE U TOMOHOTEPMHBIE OPIraHU3MBbl. OBPUTEPMHBIE U CTEHOTEPMHbIE
OpraHu3MBl.

Brnaxxnoctb kak sxonoruueckuii gpaxrop. [lpucnocoOnenus pacTeHuit K MoAJIepKaHUIO BOJAHOTO
6ananca. Knaccugukanms pacteHuid mo oTHoueHuio 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 PUTMBIL.
[Tprcnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBHHA KHU3HH.

Kuznennole ¢opmbl opranuzMoB. [lonstue o xuszHeHHOW (opme. XKuzHeHHble (GOpMbI
pacTeHUi: JepeBbs, KYCTapHUKH, KYCTADHUYKH, MHOTOJIETHUE TpPaBbl, OJAHOJETHHUE TPAaBBHI.
Kuznenusle (GOpMbI KUBOTHBIX: THIAPOOMOHTHI, T€OOMOHTHI, a’3pOOMOHTHL. OcobeHHOCTH
CTpOEHHS U 00pa3a KU3HU.

Bbuotnueckue pakTopsl. Buabl OMOTHUECKUX B3aUMOACHUCTBUI: KOHKYPEHLIUS, XUITHUYECTBO,
cumObno3 u ero ¢Gopmel. Ilapasutusm, Koomepauusi, MyTyalu3M, KOMMEHCAIU3M
(KBapTHUpPAaHTCTBO, HaxJeOHHM4ecTBO). Herpoduueckue B3aumoneicTBus (TOMHUYECKUE,
dopuueckue, hadpudeckue). 3HaUeHHEe OMOTUYECKUX B3aMMOJICHCTBHM JJI CYIIECTBOBAHMS
OpraHu3MoB B cpefie ooutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIIOYEHUS

7.3

DKOJIOTHYeCcKHe XapaKTepUCTUKU oy saiun. [lonymsinus kak 6uonoruyeckas cucrema. Posb
HEOJHOPOJHOCTH cpefbl, (Pu3nueckux OapbepoB W OCOOCHHOCTEW OWOJIOTHH BHJIOB B
(GOpMHpPOBAaHUN TIPOCTPAHCTBEHHOM CTPYKTYpbl momyisiuuii. OCHOBHBIE TOKa3aTeNu
HOMYJISILMKA: YHUCICHHOCT, IUIOTHOCTH, BO3pAacTHas M II0JOBas CTPYKTYpa, POKAAEMOCTb,
IPUPOCT, TEMII POCTA, CMEPTHOCTh, MUTPALIHSI.

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




JUHAMUKU nonyisuud. KpuBble pocTa YHCICHHOCTH MONyJsiuu. KpuBbie BbDKUBAHUSL.
Perynsiiusi 9UCICHHOCTH TMOMYJSIUN: poJib (DAaKTOPOB, 3aBUCSIIMX M HE 3aBUCAIINX OT
IJIOTHOCTH. DKOJIOTUYECKHE CTpaTeruu BUIOB (I- u K-cTparerun).

[Tonsatue 00 »dKosorMUecKo HumeE Buga. MectooOutanue. MHOromepHas MOJENb
skosiornyeckort Humm k.M. Xatuuncona. Pazmepsl skosiorndeckoid Hummu. [loreHnuansuas
U peaJii30BaHHAsl HUIIY.

Bung kak cucrema nonymsiuuid. Apeanbl BUIOB. Buabl M MX JKM3HEHHBIE CTPATETHUU.
3aKOHOMEPHOCTH MOBEJICHUS U MUTPALIUA )KUBOTHBIX. BHONOrHYecKrne HHBa3UU Yy>KEPOIHBIX
BHUJIOB

7.4

CooOmiecTBa opranu3MoB. buoneno3 u ero crpykrypa. CBA3M MEXIy OpraHM3MaMH B
OmorieHo3e. Jkocuctema kak OoTkpbiTas cucrema (A.J[x. Tencnn). OyHKIMOHATBHBIE OJIIOKU
OpPraHU3MOB B HKOCHUCTEME: MPOAYIICHTHI, KOHCYMEHTHI, PeayleHThl. Tpodudeckue ypoBHH.
Tpodudeckue nenu u ceTu. AOnoTrdeckue 0710k 3KocucTeM. [I0YBBI M WIIBI B 9KOCHCTEMAX.
KpyroBopoT BemecTB u MOTOK 3HEPTUU B SKOCUCTEME.

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

HamnpaBnenHbie 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKIEeCCHU. llepBUYHBIE M BTOPUYHBIE
CYKIIECCMM WM WX MpPUYUHBL. AHTPOIOTEHHBIC BO3/CHCTBHA Ha cykueccu. KimmakcHoe
cooOmecTBo. bruopasHooOpasue u MOTHOTa KPYroBOpOTa BEIIECTB — OCHOBA YCTOHYHMBOCTH
COOOIIECTB.

[TpupoaHble 5KOCHCTEMBI. AHTPOIIOTEHHBIE 3KOCHCTEMBL. ATPOIKOCHCTEMA. ATPOLIEHO3.
Pa3nuuus Mex 1y aHTpONOT€HHBIMH U TIPUPOJHBIMU YKOCHCTEMaMH.

YpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. ['opojnckas ¢uopa u ¢ayHna.
CuHaHTponu3anusi ropoJckoi ¢ayHbl. buojormueckoe U XO35IMICTBEHHOE 3HAuEHHE
arpo3kocucteM M ypOo3KocucTeM.  3aKOHOMEPHOCTH  (OPMHUPOBAHHS  OCHOBHBIX
B3aMMO/JICHICTBUI OPraHU3MOB B 9KOCHCTEMAX.

HepeHoc OHCPIrUur U BEIICCTB MCKAY CMCKHBIMU 3KOCUCTEMAMU. Y cTOHYNBOCTD OpraHnu3MoB,
HOMYJISILUI U IKOCUCTEM B YCIOBUSAX €CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3ACHCTBUI
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buocdepa — obmenianerapHast 060s104ka 3eMiIH, I71€ CYIIECTBYET WM CYILECTBOBAIA XKHU3Hb.
VYuenue B.U. Bepnaackoro o 6uochepe. O6mactu 6uocdeps! u e€ cocta. JKMBOE BEIIECTBO
6uocdeps! u ero GyHKIHU.

3aKOHOMEpPHOCTH cyliecTBoBaHusl Ouocdepnl. OcobeHHOCTH OHMOchepbl Kak TI00aTbHON
sKocucTeMbl. JuHamuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTbl Bemiects Hu
OroreoxuMHYecKHe HUKIIBI (yriieposa, a3ota). PUTMuuHOCTh siBIeHUH B Onocdepe.
3onaneHOCTH Onochepsl. [Tonarue o Guome. OcHOBHBIE OMOMBI CYIIH: TYHIpA, XBOWHBIE Jieca,
CMEIIaHHbIE W INMMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHBI, MyCTHIHU, TPOIMYECKHE Jieca,
BBICOKOTOpBs. Kitumar, pacTUTENbHBIN U KUBOTHBIH MUP OMOMOB CYIIIH.

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

byHKIMI
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DKoJoru4YecKre KpU3uchl U UX NpuuuHbl. Bo3nelicTBue yenoseka Ha 6uocdepy. 3arpsizHeHue
BO3QyIIHOU cpenbl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOAHOU cpeibl. OXpaHa BOJHBIX PECYPCOB.
Pa3pymenue noussl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHne kaumara.

AHTpPOIIOT€HHOE BO3/IEHCTBHUE HA PACTUTENbHBIN U XKUBOTHBIN MHUp. OXpaHa pacTUTENBHOIO U
KMBOTHOro Mupa. OCHOBHBIE NPUHIUNBI OXpaHbl Hpupoisl. KpacHble kHuru. Ocobo
oxpansiemsle npupoHblie Tepputopun (OOIIT). botannueckue caabl U 300JI0THUECKUE TTAPKH.
OcCHOBHBIE IPUHLMIIBI YCTOMYMBOIO Pa3BUTHs 4YEJIOBEYECTBA M NIPHUPOIbl. PanmonanbHOE
IPUPOIONIOIB30BAHNE M COXPAHEHUE OMOJIOrMYECKOr0 Pa3HO00pas3us 3eMin
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MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
MMPOLECCA

YYEBHOE OBOPYJIOBAHHE

CnpaBoyHbI€ TaOIHITHI.

I'oToBBIE MUKpOTIpENIAPATEI.

I'epOapun.

OBOPYJAOBAHME JIUIsA ITPOBEJAEHUS JIABOPATOPHBIX, IPAKTHYECKHUX
PABOT, JEMOHCTPAIIUI

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



