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[Tpu pa3paboTKe MpOrpaMMbl MO OMOJOTHUU TEOPETUYECKYI) OCHOBY ISl OTpPEICIICHUs
NOJIX0/0B K (OPMHUPOBAHMIO COZAEpKaHUS ydeOHoro mnpeamera «buonorus» cocTaBuiIu:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3ynbTaToB OOyueHHUsi U TpeOOBaHUN K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJOXKEHHUS 00
O0MMX LENSIX M MPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro
obmiero obpazoBanusi B Poccuiickoit @enepanun, a TakxKe MOJIOKEHUS O crienu(uke OUOIOTHH,
e 3HAUYECHUU B TMO3HAHUU KUBOM MPHUPOABI U 00ECNEUYEHHUU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CoriaacHO Ha3BaHHBIM IOJIOKEHHSIM, OIpPEIeIeHbl OCHOBHbBIC (DYHKIUU MPOrPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpA.

[Tporpamma mo OGuonoruu AaéT MpEICTaBICHHUE O TENsIX, 00 o0mIeit cTpareruu 00yd4eHus,
BOCIIUTAHUS M Pa3BUTUS OOyYalOIIUXCS CcpeacTBaMu YydeOHOro mpenmera «buonorus»,
onpezenseT o0sg3aTeIbHOE TNPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpY, paclpeleieHHue o
pa3zienaM M TeMaM, PEKOMEHAYEeMYIO IOCIEI0BATEIbHOCTh M3Y4YEHHUS y4yeOHOro marepuana c
y4ETOM MEXKIIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3CH, JJOTUKH 00pPa30BaTEIIBHOIO MPOIIecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYaroIXCs.

B mnporpamme 1o OHONIOTMU TakKe YYHUTHIBAIOTCA TPeOOBaHUSA K IJIAHUPYEMbBIM
JUYHOCTHBIM, METANPEJIMETHBIM M MPEAMETHBIM pe3ylibTaTaM O0ydeHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN JAEATEIbHOCTH/ydeOHBIX JeHCTBUN 00yJYaromuxcs 1mo
OCBOGHUIO COJIepPKaHUs OMOJIOTUYECKOr0 00pa3oBaHUsI.

B nporpamme mo 6uosnorun (10-11 kmaccel, 6a30BbIif YpOBEHb) peanv30BaH MPUHIIHUII
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojoruw, Oiarojapss dYemMy B HEH MPOCMAaTpPHBAETCS
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHWM, CBS3aHHBIX C (POPMHPOBAHHEM E€CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOrO  MBIIUICHUS,
NPEJICTaBICHU O 3J0pOBOM 00pa3e XKU3HU U OEpeKHbIM OTHOILIEHHEM K OKpYXKalouleH
npupoaHoii cpene. IlosTomy Hapsigy ¢ u3ydeHHEeM OOUMIEOMOIOTHYECKUX TEOPHUH, a TakKKe
3HAHWIA O CTPOCHUU KHUBBIX CUCTEM Pa3HOTO PaHTa M CYIIHOCTH OCHOBHBIX IIPOTEKAONIUX B HUX
IPOIIECCOB B TPOTpaMMe IO OHMOJIOTUH YIeNeHO BHUMAaHHE HCIOJIb30BAHUIO MOTYYECHHBIX
3HaHWI B TOBCETHEBHOM KU3HU AJIs PEIICHUs MPUKIAJHBIX 33/1a4, B TOM YHCIe: TPO(UIaKTUKA
HACJIEICTBEHHBIX ~ 3a00NIeBaHUN  4YENOBEKa, MEIUKO-TEHETHYECKOrO0  KOHCYJIbTHPOBAHUSA,
000CHOBaHHUS HKOJIOTMUYECKHU 11€JIeCO00pa3HOro MOBEACHUS B OKpYXKarolled MpHUpOIHOIl cpele,
aHAIM3a BIMSIHHUSI XO3SHMCTBEHHOW JIEATEIHPHOCTH YEJOBEKAa HAa COCTOSHHUE TIPUPOTHBIX U
MCKYCCTBEHHBIX DKOCHCTEM. YCHJIEHHE BHHMAHMS K MPUKIATHOW HAMPABICHHOCTH y4eOHOTO
npenMera «bHONOTHS) MPOAUKTOBAHO HEOOXOTUMOCTHIO 00eCTeYeHHs YCIOBHM I pelIeHUs
OJTHOW W3 aKTyaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJIOTHYECKOro 00pa30BaHus, KOTOpask MpeAroiaraet
dopmupoBaHHEe y O0YYarOMUXCsS CHOCOOHOCTH AJaNTHPOBAThCA K M3MEHEHHSM TUHAMUYHO
Pa3BUBAIOIIIETOCS COBPEMEHHOTO MHPA.

buonorus Ha ypoBHe cpenHero oOiiero oOpa3oBaHUS 3aHUMaeT BakHoe mecTo. OHa
oOecnieunBaeT (QopMHUpOBaHUE y OOydarOIIMXCS MPEICTABICHUNH O HAydyHOM KapTHHE MMpa,
pacmmpsieT ¥ 0000IIaeT 3HAHUS O )KUBOH MPUPO/IE, €€ OTIIMYUTEIHHBIX MMPH3HAKAX — YPOBHEBOM
OpTaHHW3allMi M OHBOJIOLUU, CO3MaET YCIOBUSA JUIA: TO3HAHUS 3aKOHOB JKUBOH MPUPOIHI,
dbopMupoBaHus (YHKIIMOHATHHOW TPaAaMOTHOCTH, HABBIKOB 37J0POBOrO M 0e30macHOro obpasa
KHU3HU, SKOJIOTUIECKOT'O MBIIIJICHHSI, IEHHOCTHOTO OTHOIIECHUS K )KHBOW MIPHPOJIC U YESTIOBEKY.

Bonbmoe 3HadeHWe OWOJIOTHS WMEET TakkKe JUIS PEIICHUS BOCHUTATENBHBIX U
pa3BUBAIOIIMX 33Ja4 CpeHero oouiero oopa3oBaHus, CoUanu3aiu odyJaromuxcs. M3ydenne
6uosorun obecrnieunBaeT YCIIOBUS TUTST (dhopMupoBaHUs UHTEIJICKTyaJbHBIX,
KOMMYHHKAITHOHHBIX W HWH()OPMAIMOHHBIX HABBIKOB, ICTCTHYECKON KYIBTYPHI, CIIOCOOCTBYET
WHTETpaIMK OWOJIOTHYECKUX 3HAHUH C TPEJCTABIICHUSAMU W3 JIPYTHMX YYCOHBIX MPEIMETOB, B



YaCTHOCTH, PU3UKH, XUMHUH U reorpadpuu. HazBaHHbIe MOJI0KEHUS O ITpeIHa3HAYCHUH Y4eOHOTO
npenMera «buoNOTHs» COCTaBHIM OCHOBY JUIsl ONpPENEICHHS IMOAXOIO0B K OTOOpy U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TTPEIICTABICHHOTO B IPOrpaMMe 0 OMOJIOTHH.

OTt60p conepskanusi yaueOHoro npeameta «buonorus» Ha 6a30BOM ypoBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYyYaIOLIUEecs JOJKHbBI
OCBOUTH 3HAHUS W YMEHHS, 3HAYMMBbIC JUIsI (POPMUPOBAHUS OOIICH KYIbTYpHI, OMPEACISIONIIe
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYKAIOMIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCETHEBHOM JKM3HHU W MPAKTHYECKOU JaesTeIbHOCTH. Oco00e MECTO B ATOM cHUCTeMe 3HAHUU
3aHUMAIOT D3JIEMEHTBl COJIEpP)KaHUs, KOTOphIE CIyKaT OCHOBOM g (QOpMHUpPOBaHUS
NPEACTABICHUN O COBPEMEHHON €CTeCTBEHHO-HAy4YHOW KapTUHE MHpa M IEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIONIMX T'YMaHU3AIUN OHOJIOTHYECKOro 00pa3oBaHUs.

CtpykTypupoBaHHE coOJepaHUs y4yeOHOro Marepuaia B MporpaMMe Mo OuoJIoTUu
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIMYUTENIBHBIX OCOOEHHOCTAX
JKUBOM TIPUPOABI, O €€ YPOBHEBOM OpraHu3aldd K 3BOJIOLMU. B COOTBETCTBMHM C 3THUM B
CTPYKType y4ueOHOro mnpeamera «bHOIOTHs» BBIIEIEHBI CIACAYIOIMINE COACPKATEIbHBIE JTUHUU:
«buonorus kak Hayka. MeToabl HAy4HOTrO Mo3HaHUs», «KieTka kak OuoIoruyecKas CUCTEMay,
«Opranu3m Kak Ouosornyeckas cuctemay, «CuctemMa U MHOroodpasue OpraHM4ecKoro Mupay,
«IBOIOLUS KUBOU MPUPOJIBD», «IKOCUCTEMBI 1 IPUCYIITIE UM 3aKOHOMEPHOCTH.

Leny u3ydenus yuebHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBJIAJCHHUE
Oo0y4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOIB30BaTh 3TU 3HAHMS JJIsl TPAMOTHBIX JIEHCTBHI B
OTHONIICHUH 00BEKTOB )KMBOW TIPUPOJIBI M PEIICHUS PA3IMYHBIX )KU3HEHHBIX TTPOOJICM.

Hoctmwkenne 1enu u3ydeHus ydeOHoro mnpeamera «buosorusi» Ha 0a30BOM YpOBHE
o0ecrieunBaeTcs pelieHrueM CIeAYIOIUX 3a1au:

OCBOEHHE OOYYalOIIUMUCA CHCTEMbl 3HAHUW O OHOJOTMYECKHX TEOpUAX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3axX, MpaBUiax, CIYKallMX OCHOBOH Il (OPMUPOBAHUS
MPEACTABICHUN O €CTeCTBEHHO-HAYYHOM KAapTUHE MHUpa, O METOJaX HAy4yHOTO TMO3HAHUA,
CTPOEHUH, MHOTOOOpa3MH U OCOOCHHOCTSX KHBBIX CHCTEM pPAa3HOTO YPOBHS OpraHU3allNU,
BBIJIAIOIINXCS] OTKPBITUSAX H COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopmupoBaHre y OOYyYaromUXCsl MO3HABATEIbHBIX, MHTEIJICKTYAIbHBIX M TBOPUYECKHUX
CITOCOOHOCTEN B MPOIECCE aHANIM3a JIAHHBIX O MYTSAX Pa3BUTHUS B OMOJOTUM HAyYHBIX B3TJIAJIOB,
UJeN U MOJIX0/I0B K U3YYEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3aluu;

CTaHOBIIEHHE Yy OOydJaromuxcsi oOIe KyabTyphl, (YHKIHOHAIBHON TIpPaMOTHOCTH,
pa3BuUTHE YMEHUN OOBSCHSATH W OLEHUBATH SBJICHUSI OKPYXKAIOIIETO MHUpa KUBOW MPUPOJIBI HA
OCHOBAHUU 3HAHHWM U OMBITA, MMOJTYYECHHBIX MTPU U3YUCHUU OHOJIOTUH;

dbopMupoBaHrUe Yy OOYYarOIIMXCS YMEHHH WILTIOCTPUPOBATh 3HAYCHHE OMOIOTHYECKHUX
3HAHUN B MPAKTUYECKON JEATEIbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTHI 1 arpoONOTEXHOJIOTHH;

BOCIIUTAaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM KHUBOW MPHUPOJIBI,
HEO00X0IUMOCTH OEpEeKHOTO OTHOIICHUS K Hel, COOMIOICHHS ATHUECKUX HOPM MPH MPOBEICHUU
OMOJIOTUYECKHX UCCIICIOBAHMIA,

OCO3HAHWE IEHHOCTH OMOJIOTMYECKUX 3HAHWW JIJISi TIOBBIIICHHUS YPOBHS IKOJIOTHYECKOM
KYJBTYpPHI, 17151 GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

MPUMEHEHHE TPUOOPETEHHBIX 3HAHUU U yMEHUW B TMOBCEIHEBHOM JXU3HU MM OIEHKH
MOCNEACTBUI CBOEH NEATENhbHOCTH MO OTHOIICHHIO K OKpYXalollel cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOIOIEHNE Mep TPODUIAKTHKY 3a00IeBaHUH.



B cucreme cpennero oOmiero odpazoBanus «buosorusy», nzydyaemas Ha 6a30BOM ypOBHE,
SBIISIETCSL O0S3aTENBHBIM YYEOHBIM TPEIMETOM, BXOMISIIMM B COCTaB MPEIMETHOW 001acTu
«EcTecTBEeHHO-HAYUYHBIC MTPEIMETHIY.

Jis m3ydeHuss OMOJIOTUM HAa 0a30BOM YPOBHE CPEIHET0 OOIIEro 00pa3oBaHUs OTBOIHTCS
68 yacoB: B 10 xiacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).

COJAEP/)KAHUE OBYYEHUA
10 KUIACC

Tema 1. buoJsiornsi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHHUYECKUMHU U JPYTUMU
€CTECTBCHHBIMU HayKaMu, (Quiocodueil, 3TUKOW, 3CTETUKOH u TpaBoM. Ponbs Ouonorunu B
dbopMUPOBaHUU COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CucTeMa OMOJIOrHYeCKUX HayK.

MeTop1 TO3HAHUS KUBOM PUPOIbI (HAOIIOJeHIE, SIKCIIEPUMEHT, ONTUCAaHUEe, U3MEPEHHE,
KJIaCCU(UKAIIUS, MOJISTUPOBAHKE, CTATHCTUYECKAsi 00pabOTKa TaHHBIX ).

JdemMoHcTpaumMu:

[Toptpetsi: Y. HapBun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon u @. Kpuk.

Tabmuis! U cxeMbl: «MeTo/Ibl TO3HAHUS KUBON PUPOIBD.

JlabopaTopHble 1 IpakTHYeCKHE PAdOThI:

[Tpaktueckast pabora Ne 1. «lcnonbp3oBaHuEe pa3iIMYHBIX METOJOB IpPHU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl M1 X OPraHU3aIUsA.

JKuBbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Owojoruu. OTIuYHMe >KUBBIX
CHUCTEM OT HEOPTAaHUYECKOU MPUPOIBI.

CpoiicTBa OumocucteM M HX pa3HooOpasue. YPOBHU OpraHu3alud OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KIJIIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJSIHUOHHO-BUIOBOM,
9KOCUCTEMHBII (0MOTe01IeHOTHYECKUI), ONOCHEPHBII.

JdemoHcTpaumnu:

Tabmuel u cxembl: «OCHOBHBIE TPH3HAKU KU3HU», «YPOBHU OpPTaHHU3AIUU >KUBOU
MPUPOBI.

O6opynoBanue: mojaens Mosekynbl JTHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMHUYECKUH  COCTaB  KJIETKM.  XUMHUYECKHE  DBJEMEHThl:  MaKpOAJIEMEHTHI,
MHUKpO3JIeMEHTHL. BoJia 1 MUHEpallbHbIE BEILIECTBA.

OyHKIUU BOJIBI M MHUHEPAIbHBIX BeElIECTB B KieTke. [logaepkaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHre 6€TKOB. AMUHOKUCIOTBI — MOHOMEPHI OenkoB. HezameHnmbie
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJICKYJIbI (TIEpBUYHAS, BTOPHYHAs, TPETUYHAS WM UYETBEPTUYHAS CTPYKTypa). XUMHYECKHE
cBoicTBa OenKkoB. buonornyeckue GyHKIIMN OEITKOB.

®epMeHTHl — Ouonornueckue karamuzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA ILIEHTD,
cyoctpatHas crnenuduuHoctb. Kodepmentsl. Buramunbl. OTinuust  (QepMEHTOB  OT
HEOPTraHWYECKHUX KaTaJIn3aTOPOB.

YrneBoapl: MOHOCaxapubl (TJIFOKO3a, prd03a 1 1e30KCuprd03a), Arucaxapuiasl (caxaposa,
JIaKTO3a) W TMOJMcCaxapuibl (KpaxMmal, TJIHKOTeH, [eJUToiio3a). buonornyeckue QyHKIMUM
YTJIEBOJIOB.



Jlurmuaer:  Tpurnmunepuabl, dochomunuabl, crepounnsl. [ 'mapodmibHO-THAPODHOOHBIE
cBoiicTBa. buonorndeckue ¢yHkiuu aumuaoB. CpaBHEHHUE YIIIEBOAOB, OCIKOB W JHUMHIOB KaK
HMCTOYHHUKOB YHEPTUU.

Hyxneunoseie kuciotel: JIHK u PHK. HykneoTunbl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynknum JIHK. Crpoenne m ¢ynkumm PHK. Buger PHK. AT®: crpoenue u
byHKINN.

[Muronorus — Hayka o kierke. Kiierounass Tteopus — IpUMEp B3aUMOJCHCTBUS UACH U
(dakTOB B HAYYHOM MO3HAHUH. METO bl U3YyUECHHUSI KIIETKH.

Knetka kak nenoctHas xuBasi cuctema. OOmiye nNpu3Haky KJIETOK: 3aMKHYTasl Hapy»KHas
memOpana, mosiekyinbl JIHK kak reneTrueckuil anmapar, CHCTeMa CUHTE3a Oeka.

Tumbl KIETOK: JyKapHOTHYECKass © mpokapuoTuyeckas. OCOOCHHOCTH CTpPOCHUs
MIPOKapUOTUUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTIIMYUS PACTUTEIIBHON, )KHUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIC CTPYKTYpPhl KIETOK — KJICTOYHAS CTCHKA, TIMKOKAIWKC, WX (YHKITHH.
[Tna3maTtmdeckas MeMOpaHa, e€ cBoiicTBa W (QyHkmuu. LluTormmazmMa u €€ OpraHOWIBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat ['onbmku, muzocoMsl. [lomyaBToHOMHBIE
OpraHou/bl KJIETKH: MHUTOXOHJpHUH, IuIacTuibl. IIpoucxoxaeHne MHUTOXOHAPUN U IUIACTUL.
Bunst mitactun. HememOpanHbIe OpraHOUIbI KIIETKU: PUOOCOMBI, KIICTOYHBIH IEHTP, [IEHTPUOIH,
pecHUYKH, KryTuku. OyHKIIMU opraHoU10B KJIeTKH. BritoueHus.

SAnpo — perynsaTopHslif eHTp KieTku. CTpoeHue sapa: saepHas o0o0uKa, Kaproria3ma,
XPOMATHH, AJIPBIILIKO. XPOMOCOMBI.

TpaHCIOpT BEIIECTB B KIIETKE.

JdemoHcTpaumMu:

[loptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IlIneiinen, P. Bupxos, Ixx. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

[wuarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW NIPUPOJIEY,
«PacrnpeniesieHre XUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabmuiel u cxembl: «llepuonnyeckas TabmuIa XUMHUYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJBI BOJbI», «buocunres 6enka», «CTpoeHne MoieKkyibl 6enka», «Ctpoenue pepmeHTay,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenue monekynsl ATD», «CTtpoeHne 3ykapruoTHYECKOn
KIeTkn», «CTpoeHue XKHUBOTHON KieTku», «CTpOeHHe pacTUTEIbHOW KieTKn», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s/ipa KIETKN», «Y TIeBOAbY, «JIMmuas».

OOGopynoBaHue: CBETOBOH MHMKPOCKON, O0OpyIOBaHME MAJs INPOBEJCHHUS HAOIIOJCHUI,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIPENapaThl PACTHTENIbHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaboparopHas pabota Ne 1. «M3ydyeHHe KaTanUTUYECKON aKTUBHOCTH (DEepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaGopatopHast padota Ne 2. «M3yueHue CTpOEHUS KIETOK PACTCHHM, >KUBOTHBIX M
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U UX OMUCAHHE.

Tema 4. 7KuzHenesiTeIbHOCTh KJIETKH.

O6meHn BemiecTB, WIM MeTa0OMU3M. ACCUMWIANMS (TJIaCTHUECKU OOMEH) U
JUCCUMUIIALINSA (PHEpreTuyecKuii 0OMeH) — IBe CTOPOHBI €IMHOTO Ipolecca Metabonusma. Poib
3aKOHOB COXPAHEHHUS BEIECTB M SHEPTUU B IOHUMaHUU MeTaboIM3Ma.

Tunbl oOMeHa BeriecTB: aBTOTpPoHBIH U rereporpodHblif. Ponb depmeHToB B 0OMeHe
BEIIECTB U MPEBPALICHUH SHEPTUU B KIIETKE.



®dotocunre3. CBeroBas u TemMHOBas (a3el (orocuHTe3a. Peakmuu ¢otocunTesa.
DddextuBHOCTh PoTOCHHTE3a. 3HAUEeHUE (OTOCUHTE3A IS KU3HU Ha 3emie. BriusHue ycnoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €r0 MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMocHHTe3. XEMOCHHTE3UpYolIue OakTepuu. 3HAUeHHE XEMOCHHTE3a JUIs KU3HU Ha
3emuie.

Ouepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB, BBICICHHE U
AKKyMYJIMPOBAaHHE SHEPTUU B KJIETKE. DTalbl YJHEPreTHueckoro oomena. I mukonus. bpoxxenue u
ero Buabl. KucmopompHoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FIHEPTETHIESCKOTO OOMEHa.

Peakumu wmarpuuHoro cuHrte3a. leHernueckas wunpopmamms u JHK. Peammzanums
TreHEeTHYeCKOi nHpopMalu B KieTke. ['eHeTHUecKuit Kol M ero cBoWcTBa. TpaHCKpHUIIUS —
MatpuuHblii cuate3 PHK. Tpancnsius — 6uocunTe3 Oenka. Drtamnbl Tpancaanuu. Koauposanue
aMUHOKUCIOT. Poib pubocom B GuocunTese Oernka.

Hexnerounsle ¢opmbl ku3Hu — Bupychl. HMcropusi otkpeiTus BupycoB (. W.
WBanoBckuii). OCOOEHHOCTH CTPOCHUS M KU3HCHHOTO IUKJIA BUPYCcOB. bakTepnodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBAEMbIE BUpYycaMu. Bupyc uMMyHOAepUIINTa YeTOBEKA

(BUY) — Bo30oymutens CIIMJla. OOpaTtHas TpaHCKpHUNLHMs, peBepTaza W HUHTerpasa.
[IpodunakTrka pacripocTpaHeHUsI BUPYCHBIX 3a00JI€BaHUIM.
JdemoHcTpaumMu:

[Toptpetsr: H. K. Konbuos, 1. . UBanosckuit, K. A. Tumupsizes.

Tabmuet u cxembl:  «Tunel  mutanus», «Metabomusm»,  «MUTOXOHAPHUSY,
«OHepreTuueckuii oomMen», «Xnopormnacry, «Porocunrtes», «Crpoenue IHK», «Ctpoenue u
¢yHKIMOHMpOBaHUE TreHa», «CuHre3 Oenka», «l'eHeTnueckuili  Kom», «Bupycs»,
«baktepuodarny, «Ctpoenne u xku3HeHHbIH 1wk Bupyca CIIWJ{a, Oaxtepuodaray,
«Pemmukanmsa JJHK».

O6opynoBanue: moaenu-anmukanuu «Yasoenue [IHK u tpanckpunims», «buocunres
oenka», «CTpoeHue KIeTKn», Mojieib cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M HHIMBUHAYAIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii 1uki, WiaM KU3HEHHBIA MK kineTkd. MuTtepdasza u muros. I[Ipoueccsl,
nporekaromue B uHTepdasze. Permmukanus — peakuus marpuunoro cunteza JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA Ha0Op — KapuOTHUIl. JMIUIOWTHBIM U TarIOUIHBIA XPOMOCOMHBIE
Habopel. XpoMaTuael. LluTomoruueckne OCHOBBI Pa3MHOXKEHHMSI M MHIAMBUAYAJILHOTO Pa3BUTHUSA
OpraHU3MOB.

lenenne xnetkn — muto3. Cramgum mutosa. Ilpoiecchl, MpoucXonsllye Ha pa3HbIX
CcTausgIX MUTO3a. Bromorndeckuii CMBICII MUTO3a.

[Tporpammupyemasi rudesb KJIETKH — aronTo3.

@opMbl  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrosioe M MojioBoe. Buapl  Oecrnonoro
Pa3MHOXXEHHUS: JIeJICHHE HaJlBOE€, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BETE€TaTUBHOE Pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €r0 3HAYEHUE A
CEJICKLIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYUS OT OECroI0ro.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxonsmuye Ha craausx menosa. [loBemenne
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyecknii CMbICI M 3HaYEHUE MEN03a.

["ameTorenes — npotuecc 00pa3oBaHUs MOJOBBIX KJIETOK y *KHUBOTHBIX. [10o0BBIE XKene3bl:
CEeMEHHUKU M su4yHMKH. OOpa3oBaHHE M pa3BUTHE MOJOBBIX KJIETOK — raMeT (CrepMaTo30u,
AllleKsIeTka) — crepmaroreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOECHHS SIMIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.



NunuBunyanpHOEe pa3BUTHE (OHTOTE€HE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Ortanbl 3MOPHOHATBHOTO PA3BUTUS Y MO3BOHOYHBIX KUBOTHBIX: JPOOJICHHE, TacTpYJIsIus,
opranoretes. IloctamMOpronanbHOe pa3BuTHE. THIBI TOCTAIMOPHOHATILHOTO Pa3BUTHS: MPSMOE,
HenpsiMoe (IMYuHOYHOE). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE
BBI3bIBATH BPOXKAEHHBIE YPOICTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 IIBETKOBOIO PACTEHUsS: CTPOCHUE CEMEHM, CTaJUU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmunpe! u cxeMbl: «DopMbl pa3MHOKEHHSI OPraHU3MOBY, «/|BOitHOE OIIOIOTBOPEHHE Y
LBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOKEHUE pAcTCHUN», «JlelleHne KIETKH
OaxTepuii», «CTpoeHue MOJNOBBIX KIETOK», «CTpoeHHE XpOMOCOMBI», «KIETOUHBINA UK,
«Permmukanus JJHK», «Murtosy», «Meio3y, «lIpsimoe u Henpsimoe pa3Butue», «l'ameroreHes y
MJIEKOIIUTAOIINX U YeJI0BeKa», «OCHOBHBIE CTAIUU OHTOTECHE3a.

O6opynoBaHue: MHUKPOCKOI, MuKpornpenaparbl «CriepMaTo30upl MIIEKOIUTAIOLIETOY,
«SlinexiieTka MIEKONUTarIero», «KapuokuHe3 B KJIETKaX KOpEIIKa JIyKa», MarHUTHas
Moieb-anmaukanus «/lenenue knetkny», monens JJHK, Moxens metadaznoit XpoMOCOMBI.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlabopaTtopHnast padora Ne 3. «HaOmroieHne MuTO3a B KJIETKAaX KOHUMKA KOpEIIKa JIyKa Ha
FOTOBBIX MUKpOIIpenapaTax».

Jlaboparopuas pabota Ne 4. «3yueHue CTpOEHHUS MOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsieqcTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHetuku. Mcropuss pa3BuThs TreHETHMKH. Pojib OHUTOIOrMM U
SMOPHUOJIOTHH B CTAHOBJICHUH T€HETUKU. BKi1ag poccuicKuX U 3apyO0eKHBIX YYEHBIX B pa3BUTHE
FeHeTUKU. MeToIbl TEeHETUKH (THUOPHUIONIOTUYECKUHM, UUTOTeHEeTHYEeCKH, MOJEKYISIpHO-
reHeTuyeckuii). OCHOBHbIE T€HETUUYECKUE MOHATHUS. ['eHeTnyeckass CMUMBOJIMKA, UCTIOIb3yeMasl B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTH  HACJEIOBaHUS  NPU3HAKOB, ycTaHOBIEHHble [.  MeHaenem.
MoHorubpunHoe ckpenBanye. 3akoH eIUHO-00pa3us THOpUI0B nepBoro nokonaeHus. I[Ipasuio
JOMHMHHUPOBaHMs. 3aKOH paclleIuleHus mpu3HakoB. ['mmore3a yucroTel ramer. llomHoe u
HEMNOJIHOE JOMUHHUPOBAHHUE.

JlurubpuiHoe  CKpelMBaHuWEe. 3aKOH  HE3aBUCHMMOIO  HACJEJOBAaHUS  MPHU3HAKOB.
LluToreHeTHUECKUEe OCHOBBI JUTMOPHUIHOIO CKpELIMBaHMSA. AHAIU3UpPYIOIIEe CKpelBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHMS ISl ONIPEIeIeHHsI TEHOTUIIA OCOOU.

CuenneHHoe HaciefoBaHue npusHakoB. PaGora T. Moprana mno cremieHHOMY
HacJIeJOBaHMIO r'eHoB. Hapyienue cuenneHus reHoB B pe3ynbTaTe KpOCCHUHIOBEpA.

XpOMOCOMHasl TEOpUS HACJIEACTBEHHOCTHU. | eHeTHUeCKHe KapThl.

I'eneruka nona. XpoMOCOMHOE OIpe/ieleHHe 1oja. AyTOCOMBI U TOJIOBbIE XPOMOCOMBI.
['omorameTHble M TeTeporamMeTHble OpraHu3Mbl. HacienoBaHue NpPU3HAKOB, CLEMJIEHHBIX C
IOJIOM.

N3meHunBOCTh. BUibl ”3MEHUMBOCTHU: HEHACIIECTBEHHAs U HAacleACTBEHHasd. Ponb cpeapl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XAapaKTepUCTHKAa MOIU(PUKALMOHHOW H3MEHUYMBOCTH.
BaprannonHbIi psag u BapuanvoHHas kpuas. Hopma peaknuum npusHaka. KonuyecTBeHHbIE 1
KaueCTBEHHBIC TIPU3HAKU U X HOopMa peaknuu. CBoHCTBa MOAUPUKANMOHHON N3MEHYMBOCTH.

Hacnencrennasi, iy TeHOTHIHYECKAst, U3MEHUYMBOCTh. KOMOMHATHBHAS M3MEHYHUBOCTb.
Meiio3 u moIOBOM mporecc — OCHOBAa KOMOMHATUBHOM HW3MEHUYMBOCTH. MyTallMOHHas
U3MeHYMBOCTh. Kitaccuukanuss myranuil: reHHble, XpOMOCOMHBbIE, T'eHOMHBIe. YacTtoTa u



MPUYHHBI MyTaluidi. MyTtareHHbie (aKkTOphl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIIEICTBEHHON
n3menunBocty H. . BaBumnosa.

BuesinepHast Haca€1CTBEHHOCTh U N3MEHUYUBOCTb.

I'enetnka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
reHealoTnYecKuii, OJIM3HELOBbIM, IMTOr€HETUYECKUH, OMOXUMHUYECKHUM, MOJEKYISIpPHO-
reHeTuyeckuil. COBpEMEHHOE OIpe/eIeHUE TE€HOTHIA: IIOJHOTEHOMHOE CEKBEHHPOBAHUE,
TeHOTHIIMPOBaHUE, B TOM uucie ¢ nomombio IIIIP-anammu3a. HacnenctBeHHble 3a0o0ieBaHUS
YyelloBeKa: TreHHble Ooyie3HH, OOJIE3HM C  HAclIeACTBEHHON  MpPeIpacloiokKeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue M TreHepaTuBHble MyTanuu. CTBOJOBBIE KIETKH.
[TpuHIMIBL 370pOBOTO 00pa3a KHU3HH, JUATHOCTHKH, MPO(UIAKTUKHE U JICUCHHUS] TeHETUYECKUX
Oone3Hel. MeauKo-reHETUUECKOE KOHCYJIbTUPOBAHHWE. 3HAUEHHE MEAMLIMHCKONM TE€HETHUKU B
MPEOTBPALICHUH U JICUEHUU TeHETHUYECKHUX 3a00JIeBaHUI YeloBeKa.

JdemoHcTpaumuu:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckmii, H. Y. BaBuios.

Tabmunpl u cxeMbl: «MOHOTHOPUAHOE CKpPEHIMBAHUE M €r0 IUTOTeHETHYECKas OCHOBAY,
«3aKOH pacuICIUICHUs] M €ro IUTOT€HETUYECKas OCHOBa», «3aKOH YHUCTOTBl TaMeT»,
«durnbpunnoe ckpemuBanuey», «LluTonmormueckue OCHOBBI JUTHOPHUIHOTO CKpEIIMBAHUS,
«Mero3y, «B3anmMoneicTBie ajielIbHbIX T'€HOBY, «[ €eHeTHnYecKrue KapThl pACTEHUM, JKUBOTHBIX
u 4yenoBekay, «['eHeTuka mona», «3aKOHOMEPHOCTHU HACIEAOBAHMS, CLEIUIEHHOIO C IMOJOM),
«Kapuotunsl uyenoBeka © IKUBOTHBIX», «Bumael wu3MeHunBocTH», «MoaudukannoHHas
U3MeHUYUBOCTh», «HacnenoBanue pesyc-gaxropay, «l'eHeTnka rpymnmn KpoBu», «MyTalnnoHHasS
U3MEHYUBOCTbY.

Ob6opynoBanue: Monenu-anmiukanun «MoHoruOpuaHoe ckpemmBanue», «HemnomHoe
JOMHUHHUpOBaHHE», «/lurubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHKPOCKON U
MuKponpenapar «{po3oduna» (Hopma, myrauuu GopMbl KpbUILEB U OKpacKu Tela), repbapuit
«I"opox moceBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 5. «/3yueHue pe3ylbTaTOB MOHOTUOPUAHOIO U JUTHOPHIHOTO
CKpEIIMBaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaGopaTtopHnast pabota Ne 6. «3yyeHne mMonuduKanMOHHON U3MEHUYUBOCTH, TTOCTPOSHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

JlaGopatopHass pabora Ne 7. «AHamu3 MyTauMid Yy Jpo30QHibl Ha TOTOBBIX
MUKpOIIpenaparax.

[TpakTrueckas padota Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKaY.

Tema 7. Cesiekuust oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa U Ipouecc. 3apoKICHHUE CENeKIUU U foMecTukanus. Ydyenue H. U.
BaBmiioBa 0 LEeHTpax HNPOMCXOXKJIEHUS M MHOrooOpasusi KyIbTYPHBIX pacTeHui. LleHTpsl
MPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, IOpPOJa, IITAMM.

CoBpeMeHHbIE METOJIbl CeNEeKIMU. MacCOBbI M MHAMBUIYAIbHBIH OTOOPHI B CENEKLUU
pacTteHui u kUBOTHBIX. OLleHKa 3KcTepbepa. biI3KkopoACTBEHHOE CKpeIMBaHNe — MHOPUIUHT.
Uucrtas nwuHua. CkpenyBaHWe YWCTHIX JIMHWA. ['erepo3uc, WM THOpUIHAS CHIIA.
HeponctBenHoe ckpemmuBanue — ayropuawar. OtnanéHHas THOpuUau3amuss U e€ yCIeXH.
HckycCTBEHHBI MyTareHe3 M IOJTY4YEHHE IOJIMIIONI0B. J[OCTHIKEHHS CENEKUUU DPACTEHUH,
YKUBOTHBIX U MUKPOOPTraHU3MOB.

buoTtexHonorust kak oOTpacib MNPOM3BOACTBA. ['€HHas WHXKEHepHUs. OTambl CO3/aHus
pexomOunanTtHOM JIHK u Tpancrennsix opranusmoB. Knerounas umxenepus. Knetounsie
KyJIbTYypbl. MUKpPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHHi. KioHnpoBaHue BHICOKOIIPOIYKTUBHBIX



CEIbCKOXO03SHUCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHE M ITHYeCKHue mpobiaembl. MO —
TeHETHYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MEI.

JleMoHCTpauu:

[Toptpetsi: H. W. BaBunos, U. B. Muuypumn, I'. JI. Kapnieuenko, M. @. 1iBaHoB.

Tabmuipel u cxeMmbl: kapta «LIeHTpbI MPOMCXOXKIEHUS M MHOrooOpasusi KyJbTYpPHBIX
pactenuii», «llopoasl 1oMalHUX KUBOTHBIX», «CopTa KyJIbTYypHBIX pacTeHU», «OTaanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWsanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kinerounsle KylnbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE U MEPEHOC
TE€HOB, XPOMOCOM).

Ob6opynoBaHue: MYJISDKH IUIOZOB U KOPHEIIOJAOB TUKUX (OPM U KYJIBTYpHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03SICTBCHHBIE PACTCHUS.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHXKEHUSI CEJeKIMU PACTeHMH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOHCIBITATEIbHBI Y4acTOK, B TEIUIMYHOE
XO03SICTBO, JTA00OPATOPHUIO arpOyHUBEPCUTETA WIIH HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBosronMOHHAsA OHOJIOTHS.

[IpeanocbuUIKM BO3HUKHOBEHHUSI JBOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpHUs U €&
MecTO B OMoJI0ruu. BiysHue 3BONMIOLMOHHOM TeOpHH Ha pa3BUTHE OUOJIOTMU U IPYTHUX HAYK.

CupgerenbcTBa 3BOJIONMM. [laeoHTOIOrMUYECKUE: IOCIEA0BATEIbHOCTh IOSIBICHUS
BUJIOB B MaJICOHTOJOTMYECKOHN JIETOIMCH, TIepexoanbie Gopmbl. buoreorpadudeckne: cxoIcTBO
U paznuuue GayH u GIIop MaTeprUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA M pa3MyMs 3MOPHUOHOB PA3HBIX BHUJOB ITO3BOHOYHBIX.
CpaBHMTEIbHO-aHATOMUYECKHE: T'OMOJIOTUYHBIE, AHAJOTUYHbIC, PYIUMEHTApHbIE OpIaHbl,
aTaBU3Mbl. MOJEKYJIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTU U
OCHOBHBIX METab0IMUYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomonmonHasg teopusa Y. JlapBuna. IIpeanocbuikM BO3HMKHOBEHMS JIapBHHU3MA.
JIBIOKylMe CHUJIbl  SBOJIIOLMH BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHMUYEHHOCTH PECYpCOB, HEONpeNesN€HHas W3MEHYMBOCTh, OOpb0a 3a CyIIEeCTBOBaHUE,
€CTECTBEHHBIN O0TOOD).

Cunternyeckas Teopust sBotonuu (CTI) u e€ 0OCHOBHBIE TOJOKEHHUS.

Muxkpossontonus. [Tomynsanus kak equHUIA BU1A U 3BOTIOLUH.

JBuxymue cuibl (pakTopbl) 3BOJIOLUK BUJIOB B Mpupoje. MyTallMOHHBIN Tpolecc U
KOMOMHATHBHAsE W3MEHYUBOCTh. [lomymsiivoHHBIE BOJMHBI U JApedd reHoB. M3onmauusa u
MUTpanus.

EcrectBenHblif oTOOp — Hampaistomuil ¢aktop 3Bomonnu. PopMbl ecTecCTBEHHOTO
otbopa.

[Tprcnioco0neHHOCTh OPraHU3MOB KakK pe3yibTaT 3Bosoluu. [IpuMeps! mpucnocodaeHuit
y OpraHu3MoB. ApoMop(h03bl U UIN0-3TATITAIHH.

Bun wu BumooOpazoBanue. Kpurtepuum Buga. OcHOBHBIE (OpMBI BHI000Opa30BaHUS:
reorpaguyeckoe, 3K0JI0rH4ecKoe.

MakposBomonus. PopMbl 3BONIONUH: (QHIIETHYECKas, JUBEPreHTHas, KOHBEPreHTHasd,
napaensHas. HeoGpaTuMocTh 3BOMIONHNN.

IIpoucxoxaeHue  OT  HECNEUMAIM3UPOBAHHBIX  mpeakoB.  [Iporpeccupyromas
crenuanu3anus. AJanTuBHas paauanus.



JdemoHcTpaumuu:

IToprpetsr: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomep, A. H. CeBepiios.

Tabmuubl u cxembl: «Pa3BuTHe OpraHm4eckoro wmupa Ha 3emiey, «3apOobllu
IIO3BOHOUYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOppObl 3a CyIIECTBOBAHUEY,
«EcrecTBenHblii  0TOOp», «MHOrooOpasue copToB pacTteHuii», «MHOroodpasue mopoj
YKUBOTHBIX», «[lonmynsauumy, «MyTtannoHHas HU3MEHUYUBOCTbY, «ApomMopdo3bI»,
«Mnnoanantanumny», «OO0mas nereHepanus», «Juwxynme cuibsl 3Bomonuny», «Kapra-cxema
mapuipyra nyremectBus Y. JlapsuHay», «boppba 3a cymectBoBanue», «lIpucnoco6ieHHOCTh
Opranu3MoBy, «I eorpaduueckoe Bu1000pazoBaHme», « IKOJIOTHIECKOE BUI000pa30BAHUE).

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C pa3JIMYHbIMU TUIIAMH OKPACKH, HAOOP IJI0/I0B U
ceMsiH, Kosutekuus «lIpumepsl 3alUTHBIX TPUCTIOCOONIEHUH Y )KUBOTHBIX», MoJiellb «OCHOBHBIE
HalpaBJICHUs 3BOITIOLUNY, 00bEMHAs MoAeb «CTpOeHHE FOJIOBHOTO MO3Ta II03BOHOUYHBIX).

Buoreorpaduyeckas kapra wmupa, Kowiekiusi «QPOpMBI COXPAaHHOCTH HCKOMAEMBIX
KUBOTHBIX W pacTeHUil», Moaens anmuukauusa «llepekpéct XxpomMocom», BIa)KHbIE Iperaparbl
«Pa3Butue Hacekomoro», «Pa3BuTHe JATYIIKM», MUKporpenapar «/Ipozodunay (HOpMa,
MyTalu (OPMbI KPBIIIBEB U OKPACKU TEJa).

JlabopaTopHble 1 NpaKkTHYecKue padoThl:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUUECKOMY KPUTEPHUION.

JlaGopatopHass pabota Ne 2. «OnucaHue NPUCHOCOOJIEHHOCTH OpraHu3Ma M €
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KM3HU Ha 3emJie.

JloHayuHbIe IPEICTaBICHUS O 3apOXKACHUM >KU3HU. HaydHble runore3sl BOSHUKHOBEHHUS
KHU3HU Ha 3emiie: aOMOreHe3 W MaHcHepMus. XUMHUYecKas 3BOJIOLUSA. AOHOreHHBIH CHHTE3
OPraHMYECKHUX  BEIIECTB M3  HEOPraHUYECKUX. OJKCIEPUMEHTAIBHOE  IOATBEP)KICHUE
XUMUYECKOW 3BoJiron. HavanbHble aTansl Ouonorudeckoit somtonuu. ['mnoreza PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYpP U BO3HUKHOBEHHE NMPOTOKJIETKHU. [lepBble KIETKH U UX
sBOIIIOLINS. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne >xu3HM Ha 3emye 1o o9paM UM nepuopaMm. Karapxeil. Apxeiickas u
nporepo3oiickast 9pel. [laneos3oiickas spa u €€ mepUONbl: KEMOPHUHCKHUM, OpPIOBUKCKUM,
CUJIypUHCKHUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, TIEPMCKHH.

Me3o30lickas 5pa U €€ NEepUoIbl: TPUACOBBIN, IOPCKUM, MEIIOBOM.

KaliHo30iicKas 3pa U €€ Mepro/bl: aJIe0re€HOBbII, HEOT€HOBBIN, aHTPOIIOTE€HOBBIH.

XapakTepucTuKa KJIMMaTa M TeoJIoTHYecKuX MpoieccoB. OCHOBHBIE 3Talbl 3BOJIIOLMU
PacTUTENBHOTO M KUBOTHOTO MHpa. Apomopdo3bl y pacTeHHi U >KUBOTHBIX. [losiBneHwue,
pacuBET U BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

CucreMa OpraHM4ecKoro Mupa Kak OTpa)K€HUE HBOJIOLHUUA. OCHOBHBIE CUCTEMATHUYECKUE
TPyl OPTaHU3MOB.

OBojironusl 4enoBeKka. AHTpOMOJOrus Kak Hayka. Pa3BuTue npencTaBiIeHUH O
IIPOUCXOXKIECHNUN YesloBeKa. MeTo1bl U3yueHus: aHTpornorene3a. CxoAcTBa U pa3indMsl 4eIoBeKa
Y )KMBOTHBIX. CUCTEMATUUYECKOE MTOJI0KEHHUE YEIIOBEKA.

JBuwxymue cuibl  (paxkTopsl) aHTpomorenesa. HacnenctBeHHass HM3MEHYHMBOCTh H
ecTecTBeHHbIH 0TOOpP. OOIIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYJIUN TpyZa, MBILIUICHUE,
peub.

OcHOBHBIE CTaguU M BETBHU HBOJIIOLMN YEJIOBEKA: ABCTPAIONMUTEKH, YEIOBEK yMEIbIH,
Yenosek npsaMmoxondamuid, YenoBek HeaHaepranbckui, Yenoek pasymHbii.  Haxonkwm
HCKOMAeMbIX OCTATKOB, BPEMsI CYILIECTBOBaHHS, 00JACTh pacHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHS.



Yenoseueckne packl. OCHOBHBIC OONBIIME PAChl: €BpOICOUIHAs (€BpasHiicKas), HErpo-
aBcTpajioujiHas  (dKBaTOopuaibHas), MOHTOJOUJHAs  (a3uaTCKO-aMepuKaHckas). YUepTsl
MPHUCIIOCOOJICHHOCTH TPEICTAaBUTENICH YEIOBEYECKMX pac K YCIOBHUSM CYIIECTBOBaHUS.
EnuncTBOo uenoBeveckux pac. Kpuruka pacusma.

JdemoHcTpaumuu:

[Toptpetsr: @. Penu, JI. ITactep, A. W. Onapun, C. Muinep, I'. FOpu, Y. /lapBuH.

Tabmune! u cxembl: «Bo3nukHOBeHNEe COHEYHON CUCTEMBI», «Pa3BUTHE OpPraHUYECKOro
mupay», «PactutenbHas kinerka», <«COKuBoTHas kieTtka», «lIpokapuoruueckas KieTkan,
«CoBpeMeHHasl cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS
YeNIOBeKa U YeJIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJOTHYECKUX HAXOJOK
MPEJKOB COBPEMEHHOIO 4YeJOBeKay», «JlpeBHeimme mmoam», «JpeBHue moan», «llepsbie
COBPEMEHHBIE JIFOIN», «HUelIoBeuecKHne pacol».

Ob6opynoBanue: wmynsiku «lIpoucxoxxaeHue denoBeka» (OIOCThI  aBCTPAJIONUTEKA,
MUTEKAHTPOIA, HeAHACPTAIbIla, KPOMAaHBOHIIA), CICNKHA WIA U300paKEHUS KaMEHHBIX OpYIUl
MEePBOOBITHOTO YeoOBeKa (KaMHHU-YOIIEPhI, pyOniIa, ckpedia), TeoXpOoHOJIOruIecKasl TadJuIa,
KoJuieKIUs «@OpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHUI.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[Ipaktuueckas padora Ne 1. «M3ydyeHne UCKOMAaEeMbIX OCTATKOB PAaCTCHUM M KMBOTHBIX B
KOJUICKITUSX ).

DKcKypcusi «IBOJNIONUS OPraHuYeckoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIM WM
KpaeBeauecKuii My3eil).

Tema 3. Opranu3msl 4 OKpy:KawIas cpeaa.

Okojorusi Kak Hayka. 3ajadyd M pas3fesibl dKOJIOrMH. MeToAbl 3KOJIOrH4eCKHX
UCCIE0BAHUI. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOT'O YEJIOBEKA.

Cpenpl ~ oOuTaHMs  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3IyIIHas,  IMOYBEHHas,
BHYTPHOPTaHU3MEHHAsI.

Oxkonorudeckue ¢akropbl. Knaccudukarus skomormueckux (akTopoB: abOHOTHYECKHE,
OMOTHYECKUE U aHTPOMOreHHbIe. J[elicTBHEe HKONIOTHUECKUX (PaKTOPOB Ha OPraHU3MBI.

AOuotnueckue  (QakToOpel:  CBET, TEMIIeparypa, BIAKHOCTb. DoTOMEepUoOaAU3M.
[TpucniocoOnenust OpraHu3MoB K JAeHcTBHIO a0MOoTHYECKUX (akTopoB. bruoigornueckue puTmsl.

buotnueckne  ¢daktopel. Bumabl OMOTHYECKHMX  B3aUMOJCHCTBUMN:  KOHKYpPEHIIHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomepaius, MyTyaliu3M, KOMMEHCATH3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeEHcCan3M, HeHTpanu3M. 3HaueHHe OHUOTHUYECKUX
B3aUMOJICCTBUH ISl CYIIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEPUCTHKU monyasiud. OCHOBHBIE TOKa3aTeNud TOMYJISIHH:
YUCJIIEHHOCTh, IUIOTHOCTh, POXJAa€MOCTb, CMEPTHOCTb, NPHUPOCT, Murpanus. JuHamuka
YUCJIIEHHOCTHU MONYJISALNUH U €€ PETyIIsIusl.

JdemoHcTpaumnu:

[Toptpetsr: A. 'ym6oabaT, K. @. Pynbe, O. ['ekkens.

Tabmuiel u cxeMbl: kapta «[IpupogHbie 30Hb 3eminy», «Cpenbl OOUTaHUS OPTaHU3MOBY,
«Doronepuoauzmy, «llonmynsauumy, «3aKOHOMEPHOCTH pPOCTAa YHUCIEHHOCTH MOMYJISLUU
uHpy30opun-Tyhenbkny», «llumessie nenmu».

JlaGopaTopHble U NpakTH4YecKre padoThbi:

JlaboparopHnas pabota Ne 3. «Mopdonorudeckre 0COOEHHOCTH PACTEHHM U3 Pa3HBIX MECT
oOUTaHUSY.

JlaGopaTtopHnast pabota Ne 4. «BnusiHMe cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJIEYCay.

[TpaxTtuueckas padota Ne 2. «IloacuéT MIOTHOCTH MOMYJISAIMA PA3HBIX BUOB PACTCHUIN.

Tema 4. Coo01ecTBa U IK0JI0TrHYeCKHEe CHCTEMbI.



CoobOmectBo  opraHu3MoB  —  OuoreHo3.  CTpykTypsl ~ OHMOIIEHO3a:  BHUIIOBas,
pOCTpaHCTBEHHas!, Tpoduueckas (muieBast). Bunsl-noMmuHanTel. CBsI3M B OHOIIEHO3E.

Dkonoruyeckne cuctembl (d9Kocuctemsl). [loHsTne 00 sKOocHCTEME UM OHOTEOIeHO3E.
OyHKIMOHANbHbIE KOMIIOHEHTbl HKOCHUCTEMBI: IPOAYLIEHTbl, KOHCYMEHTBI, PEIYLIEHTHI.
KpyroBopor BemiecTB M MOTOK 3HEpruu B sKocucreme. Tpoduyeckue (MULIEBBIE) YPOBHU
skocuctembl. [lumeBbie menu u cerd. OCHOBHBIE IIOKa3aTeld S3KOCHCTEMBL: OHmomacca,
OPOAYKIHS. DKOJIOTUYECKHE NHPAMHIbL: TPOJYKIMH, YUCIEHHOCTH, Ounomaccel. CBoiicTBa
9KOCHCTEM: YCTOHUMBOCTb, CAMOPErYJIsilius, pa3zsutue. CyKueccHs.

[Tpupoauble 3KOCHCTEMBI. ODKOCHCTEMBI O03€p M pEK. ODKOCHUCTEMa XBOHHOIO WU
LIMPOKOJINCTBEHHOTO JIECa.

AHTPOTIOT€HHBIE 3KOCUCTEMBL. ATPOIKOCHCTEMBI. Y POO3KOCUCTEMBL. buojoruueckoe u
XO3s5ICTBEHHOE 3HAU€HHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue kak ¢aktop ycroiunBoctu skocucreM. CoxpaHeHHue OMOIOTHYECKOro
pa3zHooOpa3us Ha 3emiie.

Yuenue B. U. Bepnanckoro o O6mocdepe. I'panuipl, coctaB U cTpykrypa Onochepsl.
Kupoe BemectBo u ero ¢yHkiuu. OcoOEHHOCTH Ouochepbl Kak INI00ATbHON 3KOCHCTEMBI.
JluHaMuyeckoe paBHOBecue U oOpaTHas cBs3b B Ouochepe.

KpyroBopoTbl BemiectB M OMOr€OXMMHYECKHE LMKIBI JIEMEHTOB (YIJiepoja, a3oTa).
3oHanpHOCTH OHOCchepsl. OCHOBHBIC OMOMBI CYIITH.

YenoseuecTBO B Ouoctepe 3eminn. AHTPONIOTeHHbIe H3MeHeHus B ouocdepe. [1obanpHbIe
9KOJIOTHYECKHE TPOOIEMBI.

CocymiecTBOBaHHE MPUPOIBI B YeiaoBeuecTBa. CoxpaHeHue OMopa3HooOpasmsi Kak OCHOBA
ycroiunBocTu 6uocgepsl. OCHOBA pallMOHANIBHOIO YIPaBIEHUs IPUPOAHBIMU peCypcaMu U UX
ucnosb3oBaHue. JloCTHKEHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JdeMoHcTpanum:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubr u cxemsl: «llumeBbie nenn», «buorneHo3: coctaB u cTpykTypa», «IIpupogHsie
coobmiectBa», «llemn mnuTaHus», «OKojoruueckas mnupamuaa», «buocdepa u yemoBexy,
«OKOCHCTEMA IIMPOKOJUCTBEHHOIO Jeca», «IJKOCHUCTEMA XBOWHOro Jieca», «buoneHnos
BOZOEMay, «ArpoueHo3», «lIpuMepHbIE aHTPONOIEHHbIE BO3JACHCTBHS Ha IPUPOLYY,
«BaxHelmme MCTOYHMKHU 3arpsi3HEHMS BO3JyXa M TPYHTOBBIX BOI», «llouBa — BakHenInas
cocTasisonas ouocheps», «PakTopsl Aerpaganuu nousy, «I[lapHukoBeIi 3dhexT», «PakTopbl
PaMOaKTUBHOTO 3arpsi3HeHus: onocdepsl», «O0mas cTpykrypa ouocheps», «Pacmnpoctpanenue
KU3HU B Omocdepe», «O30HOBBIN dkpan O6uochepr», «KpyroBopor yriaepoma B Guochepey,
«KpyroBopot a3zora B mpupoie».

Ob6opynoBanue: MOJIEb-aNIIINKALUs «Tunnynele OMOIICHO3BD», repbapmii
«PactutenbHble  coobmiecTBa»,  Koylekuuu — «buomenos», «BpenuTtenun — BakHeHIImMx
CEJIbCKOXO3SUCTBEHHBIX KYJIbTYp», TrepOapuM ¥ KOJUIEKIIMM pPACTEHUH U  KUBOTHBIX,
MIPUHAJIeKAIME K pa3HbIM 3KOJIOTMYECKUM IpyniaM ogHoro Buaa, KpacHas kaura Poccuiickoin
Deneparun, N300pakeHs] OXpaHIEMbIX BUIOB PACTEHUHN U KUBOTHBIX.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOTPAMMBI 110 BHOJIOTMN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHUA

Cornacho ®I'OC COQO, ycraHaBnuBalTcsd TpeOOBaHUS K pe3ylbTaTaM OCBOEHUS
00y4aroImyMUCs MPOrpaMM CpeHEero oouiero o0pa3oBaHus: JINYHOCTHBIM, METANPEIMETHBIM U
IIPEIMETHBIM.



JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType NMUHOCTHBIX pE3yJIbTaTOB OCBOEHHMs IpenmMera «buonorus» BblIEICHBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKON
UJEHTUYHOCTH — TOTOBHOCTHM K CAaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOIPENIETIEHUIO,
HaJIMYMEe MOTHUBALMU K OOydYeHUIO OHOJIOTrWH, IIeJICHANpaBIEHHOE pPAa3BUTHE BHYTPECHHHUX
yOeXAeHUI JIMYHOCTU Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAJULMUN pa3BUTHUS
OMOJIOTUYECKOI0 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTH OOYy4YaroUIMXcs PYKOBOJACTBOBATHCS B
CBOEH  JEATENBHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMH, NPHUCYUIUMU  CUCTEME
OHMOJIOTHYECKOr0 O00pa30BaHMs, HAJIM4YHE SKOJOTHYECKOTO IPABOCO3HAHMS, CIOCOOHOCTH
CTaBUTh LIEJIU U CTPOUTH )KU3HEHHBIE TUIAHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOCHHMS IpeameTa «buoorus» AOCTUrarTCs B €IUHCTBE
yueOHOM M BOCIUTATEIbHON AEATEILHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCUHCKUMU
COLIMOKYJIbTYPHBIMH, UICTOPUYECKUMHU U J1YXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMHU, IPUHSATHIMU B
oOuiecTBe MpaBUJIaMH U HOPMaMH IOBEAEHUS M CIIOCOOCTBYIOT IIpoIeccaM CaMOIIO3HaHUS,
CaMOBOCIIUTaHUSA M CaMOPa3BUTHs, Pa3BUTHUSI BHYTPEHHEH IMO3ULMM JIMYHOCTH, MAaTPUOTH3MA,
YBaXXEHUS K 3aKOHY U IPABOIOPSIKY, YEJIOBEKY TpyJa U CTaplieMy IOKOJIEHHUIO, B3aUMHOI'O
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HACJIE€QUI0O W  TpaJulusaM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepauun, MpUpoOaE U OKPYKaIOIIEH cpelie.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS yueOHOro npeamera «buomorus» MOMKHBI OTpaXkaThb
TOTOBHOCTh M CHOCOOHOCTH OOYHaroIUXCsl pPyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
NO3UIMEH JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpPUEHTAlMi, IO3UTUBHBIX BHYTPEHHHUX
yOeXaeHU, COOTBETCTBYIOUIMX TPAJAULMOHHBIM LIEHHOCTSIM  pPOCCHIICKOro  oOIIecTBa,
pacHIMpEeHHE KU3HEHHOTO OMbITa U ONbITa AEATEIBHOCTH B MPOLECCE peaiu3aluyd OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCcKOro BOCIIMTAHMA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MMO3UMLMU  OO0YyYaroIlerocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUIMCKOIr0 OOIIECTBa;

OCO3HaHHME CBOMX KOHCTUTYIIMOHHBIX IpaB M OO0S3aHHOCTEH, YBaKEHUE 3aKOHA U
IIPABOIIOPSAIKA;

TOTOBHOCTb K COBMECTHOIM TBOPUYECKOH JIEATENBHOCTH MPHU CO3JaHUHU Y4EOHBIX IPOEKTOB,
pelieHny yueOHbIX U IT03HABATEJIbHBIX 3a/1a4, BHIIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OMNpeNeNiATh COOCTBEHHYIO IIO3MLHMIO IO OTHOUIEHHIO K SIBJICHUSIM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

YMEHHME YUYUThIBaTb B CBOMX JEMCTBUSX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJIEHCTBUS JIIOJEH ¢ pa3HBIMU yOEXKIEHUSMHU, KYJbTYPHBIMU EHHOCTSMU U COLUAIbHBIM
MIOJIO)KEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B TIIPOLIECCE COBMECTHOTO BBINIOJHEHHUS YYEOHBIX,
MO3HABATENIbHBIX M UCCIEIOBATEIbCKUX 3aJa4, YBAXKUTEJIHHOIO OTHOLIECHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXJAEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO CONEPIKAHNUS;

TOTOBHOCTb K TYMaHHUTapHO! U BOJOHTEPCKOU IEATEIBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(hOopMUPOBAHHOCTh POCCUNCKON TPAKIAHCKON HICHTUIHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HApoAy, 4yBCTBAa OTBETCTBEHHOCTH mepelx PoawHON, ropaoctu 3a CBOW Kpai, CBOIO
Ponuny, cBO A3bIK U KYJIBTYPY, IPOLIIOE M HACTOSIIEE MHOTOHAIIMOHAIBHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHME K NPUPOJHOMY HACIEAMI0 W NaMATHUKAM [PUPOJBI,
nocTxkeHusM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;



CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBIIEHHE M pa3BUTHE
Ouosoruu, MOHUMaHUs 3HAYCHHsI OMOJIOTMH B TIO3HAHUH 3aKOHOB MPHUPOJIBL, B )KU3HU YEJIOBEKA U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHast yoexxI€HHOCTh, TOTOBHOCTb K CIIY’KE€HHUIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HApOa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTh OLICHHBATh CUTYAIlMI0 M IMPUHUMATh OCO3HAHHbBIE PEIICHUS, OPUECHTUPYICH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUUBOTO OYIYIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMTENSM, CO3JaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOT'O MPUHSTUS LIEHHOCTeH CeMEWHOI XM3HU B COOTBETCTBUU C TPAJAULIUSIMU HAPOJIOB
Poccuu;

4) 3cTeTH4eCKOro BOCIIMTAHUA:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHMMAHKE YMOLIMOHAJIBHOTO BO3AEUCTBUS )KUBOU NPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHIO B pPa3HbIX BMJIAX HCKYCCTBA, CTPEMJIEHHUE MPOSIBIISTH
KayecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢usuyeckoro BoOCHMTAHHWS, (POPMHPOBAHHUA  KYJIbTYPbI 3J0POBbS H
IMOLMOHAIBLHOTO 0JIArONnoJIy4usi:

MOHMMaHHE U peau3alys 3J10poBoro u 0e3omacHoro odpasa *u3HH (30pOBOE MUTAHHUE,
cOOIOZICHHE TUTHEHUYECKUX MPaBWJI U HOPM, COAIaHCUPOBAHHBIM PEKUM 3aHITHA M OTbIXA,
perynspHas (Qu3Myeckas aKTHUBHOCTb), OEpEeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOIO
OTHOIIEHHSI K COOCTBEHHOMY (PM3UYECKOMY H IMICUXUYECKOMY 3/I0POBEIO;

NOHMMAHHWE LEHHOCTU TPaBUJ HMHAMBUIYAJIbHOTO M KOJUIEKTMBHOIO 0€30IacHOro
MIOBEJICHNUS B CUTYalUsX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOJIEH;

OCO3HaHME MOCJIEJICTBUM M HENPUATHS BPEAHBIX NPUBBIYEK (YMOTPEOJICHUS ajKoroJs,
HapKOTHUKOB, KYpEHHUs);

6) Tpya0BOro BOCIMTAHUS:

TOTOBHOCTb K TPYZly, OCO3HAaHUE LIEHHOCTH MacTepCTBa, TPY10JII00HE;

TOTOBHOCTb K aKTUBHOMW JEATEIbHOCTH TEXHOJOTHUECKON U COLIMAIbHON HAIIPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBAaTh, IUIAHUPOBATH U CAMOCTOSITEJIBHO  BBIMOJHATH — TaKylo
JeSITEIIbHOCTD;

UHTEpeC K Pa3IU4HbIM chepaM MpodhecCHOHAIBHOW NeATeNbHOCTH, YMEHHE COBEpILATh
0CO3HaHHBII BBIOOD OyayIeil mpodeccuu U peaan30BbIBaTh COOCTBEHHbIE dKU3HEHHBIE [IIaHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 0Opa3oBaHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCeH
KHU3HH,

7) 3KOJI0TN4YeCKOr0 BOCIIMTAHMSA

HKOJIOTHYECKH I1eJIecO00pa3Hoe OTHOIIEHUE K MPUPOJE KaK MCTOUHUKY KU3HU Ha 3emie,
OCHOBE €€ CyIIIeCTBOBAHUS;

MOBBILICHHE YPOBHS SKOJOTMYECKON KYyJIbTYphl: MPHOOpETEHUE ONbITa IJIAHUPOBAHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI Il OKPY>KAIOILEN CPEIbl;

0CO3HAHME TTI00ATBHOTO XapaKTepa KOJOTMYECKUX Mpo0IeM U IMyTel UX pelieHus;

CIIOCOOHOCTH UCHOJIBb30BaTh MpUOOpeTaeMble MPU W3YYEHUH OMOJIOTUU 3HAHUS U YMEHUs
IpU pelIeHuU MNpoOIeM, CBA3aHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIE30BaHUEM (COOII0IEHUE



IIPABWJI TIOBEIEHUS B INPUPOAEC, HANPABICHHBIX HA COXPAaHEHUE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, OHoCchepsl);

AKTHUBHOE HEINPUATUE JEHUCTBUM, NPUHOCAIIMX BpEI OKPYKAIOUICH HPUPOIHOM cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUsATHBIE SKOJIOTMYECKUE MOCIEICTBUS MPEANPUHUMAEMbIX
JICUCTBUI U MPEIOTBPAILATH HUX;

HaJIMYUE Pa3BUTOIO HKOJOTUYECKOTO MBIIUIEHUS, 3KOJOTUYECKOH KYJIbTYpPbI, OIIBITA
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAJIBHOM IPAKTHUKE, IOTOBHOCTU K YYacTHIO B
IIPAKTUYECKON AEATEIbHOCTU YKOJIOTHYECKOM HAIIPABJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 IO3HAHMA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pasBUTHsI HAyKl M OOLIECTBEHHOM IPAKTUKH, OCHOBAaHHOIO Ha JUalore KyjibTyp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SA3bIKOBOM M UUTATEIBCKOM KYJIbTYphI KaK CPEICTBA B3aMMOICHCTBU
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHue cnenu(uky OHONOrMHM Kak HayKH, OCO3HaHMsS €€ posid B (OPMHPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTaBICHUs 00 OKpYKarolieM
MUpE Kak O €IMHCTBE MpHUPOAbI, 4YeJloBeKa U 0O0IlecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U pEIICHUH MTPOOIIEM COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU JUIsl COBPEMEHHOW LIMBUIM3ALMU: 00eCreueHus
HOBOI'O YPOBHS pa3BUTHsI MEIMILMHBI, CO3JaHHE NEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pelaTh pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MIOMCKA MyTEeH BbIXOAA U3 IN100aJIbHBIX
HKOJIOTMYECKUX NPOOJIeM U oOecreueHus nepexoia K yCTOHYMBOMY Pa3BUTHUIO, PallMOHATIbHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (YOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOIMYECKUX 3HAHMM B LIEJISX MOBBIMIEHUS OOIIeH
KYJIbTYpPbl, €CTECTBEHHO-HAy4YHOH TI'pPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIMOHAIbHON
IpaMOTHOCTH 00y4Jarouuxcs, GopMuUpyeMoi Ipu U3y4eHUH OUOJIOTHH;

IIOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIONb3YEMBIX B €CTECTBEHHBIX HAyKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJy4aeMble 3HAHUS U aHalIW3a M OObBACHEHHs SBJICHUHN
OKpYXKAloIIero MUpa M HPOUCXOJAIIMX B HEM H3MEHEHUH, yMEHHME JelaTh O00OCHOBAHHBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCSA JAaHHBIX C LEJIbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIHO HCIOJIb30BAaTh OWOJIOTUYECKUE 3HAHUS JUISL peIleHUs
po0JieM B peaIbHBIX )KM3HEHHBIX CUTYAlIMSIX;

OCO3HAaHHE IIEHHOCTH HAayYHOH J€ATeNbHOCTH, TOTOBHOCTh OCYILECTBISATh MPOEKTHYIO U
MCCIIEOBATEIBCKYIO ACSITEIHOCTh HHAUBUYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUH 10 OHOJOTMU B COOTBETCTBHUH C JKU3HEHHBIMU
NOTPEOHOCTSMHU.

METAINPEAMETHBIE PE3YJIbTATDHI

MertanpeaMeTHbIe PE3yIbTaThl OCBOCHHS Y4eOHOTro mpeamera «buosorusy BKIIOYAOT:
3HauUMMBbIe Ui  (DOPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUIUITMHAPHBIC
(MeXMpeIMeTHBIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAOIINE IIEIOCTHOCTh HAYYHOW KapTUHBI MUPa
U crienuKy METOJIOB IMO3HAHUS, UCTIOIh3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBJICHHE, TIPOIIECC, CHCTeMa, HAy4HbIH (aKT, MPUHIIMI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIeAOBaHUe, HAOMIOJIEeHUE, U3MEpPEHUE, SKCIEPUMEHT U JPYTHX), YHHUBEpCaJIbHBIC



ydeOHbIe JeHCTBUA (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISATHBHBIC), 00CCIICUMBAIONINE
dbopmupoBaHre (QPYHKIIMOHAIBHON TPaMOTHOCTH U COIMAILHON KOMIIETCHIIUH OO0YYaroIIuXcs,
CHOCOOHOCTh o0yJaromuxcs HCIIOJIb30BaTh OCBOCHHBIC MEXIUCIUTUTTHAPHBIC,
MHUPOBO33pEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHbIE JAEWCTBUS B I103HABATEIHHOW U
COLIMATILHOM MPaKTHKE.

MeranpeaMeTHbIe PEe3yNIbTaThl OCBOSHUSI MPOTPAMMBI CPEIHEro o0IIero oO0pa3oBaHHS
JIOJIKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU MO3HABATEIbHBIMH AelCTBUSIMMU:

1) 6a3oBbIe JOrHYECKHeE AeHCTBHS:

CaMOCTOSITENIbHO (POPMYIMPOBaTh M aKTyallU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIONIb30BaTh IPU OCBOCHMM 3HAHUN MPUEMBI JIOTMYECKOTO MBIIIJICHUS (aHaAIN3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKAIMU, OOOOIIECHHS), PaCKphIBaTh CMBICT OHOJOTHUYECKHX
MOHSITHI (BBIICATH HX XapaKTEPHBIC MPU3HAKH, YCTAHABIIUBATE CBSI3H C APYTUMHU OHITHSIMH);

OTIPECIIATh IEIN JEATEIHHOCTH, 3ajaBas NapaMeTpbl W KPUTECPHUH WX JOCTHIKEHUS,
COOTHOCHUTD PE3yIbTaThl AEITEILHOCTHU C MOCTABICHHBIMU IENISIMU;

UCIIONIb30BaTh OMOJIOTHYECKUE TOHSTHUS JUisi OObsACHEeHUs (AKTOB U SIBICHUN KUBOU
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIYyKTHUBHBIC, JCIyKTHUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUYHUS B PACCMATPUBAEMBIX SIBJICHHSX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

MPUMEHSTh CXEMHO-MOJICIBHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOIIIEHUN B M3y4YaeMbIX OHMOJOTHYECKUX OOBEKTaX, a TAKKe MPOTUBOPEUYMM PAa3HOTO Poja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH()OPMALIMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh IUIaH PEHICHHs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
¥ HEMaTEePUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATCIBHOCTh, OIEHUBATH COOTBETCTBUE PE3YJITATOB IIEIISIM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITENTbHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHATH pPadOTy B YCJIOBHUSIX pPEaTbHOT0, BHUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIINICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOIIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IeHCTBHSI:

BJIQ/IETh HABBIKAMH y4€OHO-HCCIIEIOBATEIHCKON U MPOEKTHOW AESITeNbHOCTH, HaBbIKAMU
paspenieHus mpodIieM, CITOCOOHOCTRI0O M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TIOMCKY METOJIOB
pEIICHHS MTPAKTUICCKHUX 33]1a9, TPUMEHEHHUIO Pa3IMYHbIX METOJIOB ITO3HAHUS;

UCIIONIb30BaTh PA3JMuYHbIE BHUABI ACSITENBHOCTH IO TMOJYYEHHUIO HOBOTO 3HAHUA, €ro
WHTEPIIPETAIMU, TTPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTYalMsIX, B TOM YHWCIE MPU
CO3IaHUH YYEOHBIX M COI[HATEHBIX TPOSKTOB;

(dbopMUPOBATh HAYYHBIA THI MBIIIICHUS, BIAJICTh HAYIYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIE 33/Jaud B 0Opa30BaTENbHON NEATEIHHOCTH U
KU3HECHHBIX CHTYAIIHSIX;

BBISBJISITH TPUIMHHO-CIICJICTBCHHBIC CBS3M M aKTyaJIM3WpPOBaTh 3ajady, BBIJABUTATH
TUMNOTe3y €€ pelleHHs, HaXOJUTh AapTyMEHTHI IS JOKa3aTelbCTBA CBOHMX YTBEPXKICHUU,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TIOJYyYEHHBIC B XOJIe PpEHICHHS 3aJadd  pPe3yiIbTaThl, KPUTHUECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;

JIaBaTh OIIEHKY HOBBIM CUTYAIUsIM, OIIEHUBAThH IPUOOPETEHHBIHN OITBIT;,



OCYILECTBIIATh 1IEJICHANIPABICHHBIN MOMCK INEpPEHOCa CPEACTB U CIIOCOOOB JEHUCTBUSA B
po(ecCHOHATLHYIO CPEey;

yMETh TIEPEHOCUTh 3HAHWS B  IIO3HABATEIBHYID M  MPAKTUYECKYI0  00IacTH
KU3HEJCATECIIBHOCTH;

YMETbh MHTEIPUPOBATh 3HaHUS U3 Pa3HBIX NIPEIMETHBIX 001acTei;

BBIIBUTaTh HOBBIE WUJEH, IpEAJararb OPUTMHAJIbHBIE MOAXOABl U PELIEHMs, CTaBUTh
Ipo0JIEMBI U 3a/1a4M, JOIYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHNUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTUPOBAThCSI B PA3IMUHBIX MCTOYHUKAX HH(pOpMalUM (TEKCTe ydeOHOro mocodus,
HAy4YHO-IIOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApSX M CIPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHAIM3UPOBATh WH(POPMALHMIO PA3IUYHBIX BHIOB U (HopMm
IIPEJICTaBICHUs], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEYUBOCTD;

(GopMynupoBaTh 3ampoChl M INPUMEHATh Pa3IMYHbIE METOJbI NPH IOMCKE U OTOOpe
Oouonornyeckoi nHGopMaIK, He0OXOIUMO /7S BEITIOJTHEHUS YIeOHBIX 3a/1a4;

nproOpeTaTh ONBIT HCHOJIB30BAHUA HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEPUICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BaHUS PA3JINYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMpPATh ONTUMalbHYIO (OpMYy NpeACTaBICHUS OHOIOrMYECKON
uHpopManuu (cxembl, rpaduKu, TUarpaMMbl, TaOJIHUIIBI, PUCYHKH U APYroe);

UCTIOJIB30BaTh HAYYHBIN S3bIK B KAauecTBE CpEACTBAa IMpH paboTe ¢ OHOIOTHYECKOMH
uHpopMaLyell: IPUMEHATh XUMHUUYECKHe, (PU3UYecKre U MaTeMaTH4YeCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKJIATypy, MCIIOJIb30BaTh U INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIAJ€Th HABBIKAMU PACIO3HABAHUS H 3alMThl WHpOpMaNuW, HHOOPMAIIHOHHOK
0€3011aCHOCTH JTMYHOCTH.

OsiaeHne yHHBeEPCAJIbLHBIMA KOMMYHHKATHBHBIMH 1€ CTBHAMM:

1) obmenne:

OCYIIECTBIISITh KOMMYHHKAIIMK BO BceX cepax >KM3HU, aKTHBHO y4acTBOBATh B JTHAJIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY 00CY)XJaeMoll TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKa3bIBATh
CYXKIECHHSI OTHOCUTEIIBHO BBIMOJHEHMSI NPEUIaracMod 3aJaud, YYHUTHIBaTb WHTEPECH U
COTJIACOBAHHOCTD MO3ULUHI APYTUX YUaCTHUKOB JHAJIOTa WIN JUCKYCCUN);

pacro3HaBaTh HeBepOaJIbHbIE CpeACcTBAa OOILIEHUS, MOHUMAaTh 3HAUYEHHWE COLMAIbHBIX
3HAKOB, NPEANOCHUIOK BOZHUKHOBEHUSI KOHQIMKTHBIX CUTYallUd, YMETh CMAT4aTh KOH(PJIUKTHI U
BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU clOcoOaMu OOIIEHUS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JIPYTUX JIOAEH, MPOSBIATh YBAXKUTEILHOE OTHOILIEHHE K COOECeIHUKY U B KOPPEKTHOH (dopme
(bopMyIHpOBaTH CBOU BO3PAXKEHHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HCIOJIb30BAHUEM S3BIKOBBIX
CPENCTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTh:

MOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW U MHIUBUAYaJIbHONH pabOThI IpU
peleHn OMONIOTNYEeCKOl MpoOiieMbl, 000CHOBBIBATh HEOOXOAUMOCTh PUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU peLIeHUH yueOHOM 3a/1auH;

BbIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C yuy€TOM OOIIMX HWHTEPECOB U
BO3MO>KHOCTEM Ka)KJI0T0 4J€Ha KOJUIEKTHBA;

IPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BbIBaTH M KOOPAMHUPOBATH
JIEUCTBUSA MO €€ ITOCTUKEHHIO: COCTAaBIATH IUIAH JEHCTBUH, pACIpPENeNATh POIU C Y4ETOM
MHEHHUH Y4aCTHHUKOB, 00CY>KIaTh pe3ybTaThl COBMECTHON pabOThI;



OILICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXKIOr0 yYaCTHHKA KOMaHbl B OOLIUHN pe3ylbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npe/UlaraTh HOBBIE MPOEKTHI, OICHWBATh WJCH C TO3MLIWU HOBH3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETHYECKOE TIOBEJICHUE B PAa3IMUHBIX CHUTYyallHsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, ObITh HMHUIIMATUBHBIM.

OBJiajieHNe YHUBEPCAIBLHBIMH PeryisTHBHBIMM el CTBUSIMU:

1) camoopranu3amusi:

UCIIOJIb30BaTh OMOJIOTMYECKHWE 3HAHUS JJs BBIABICHUS NpoOJeM M HUX peElIeHUs B
KU3HEHHBIX M YUC€OHBIX CUTYaIHsX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKHX 3HAHUU LIE€JIEBHIC U CMBICIOBBIE YCTAHOBKU B CBOHMX
JNEHCTBUSAX M MOCTYIMKaX IO OTHOIIEHHUIO K >KUBOW MPHUPOJAE, CBOEMY 3J0POBBIO U 30POBBIO
OKPYXKAIOIIHX;

CaMOCTOSITENIFHO OCYILECTBIIATh TO3HABATENbHYIO AEATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3aJadyd B 00pa30BaTeIbHOW JCATCIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs MPoOIeMbl C YUETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaIIHsIM;

pacuupsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEANOYTECHHUIA;

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

OLICHUBATh MMPHOOPETEHHBIN OIIBIT;

CHOCOOCTBOBATH (HOPMUPOBAHHIO M TIPOSIBICHUIO IIMPOKOH SPYIUIINH B PA3HBIX 00JACTIAX
3HAHUU, TOCTOSIHHO TIOBBIIIATH CBOI 00pa30BaTeIbHBINA U KYIbTYpPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCHTHh KOPPEKTHUBHI B JIEATEILHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIETISIM;

BJIaJIETh HAaBBIKAMU MMO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUI, MCIIOIB30BaTh NMPUEMBI pedieKcun
JUTSL OLIGHKY CUTYalllH, BHIOOPa BEPHOTO PEIICHIS,;

YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO IPUHUMATH PEHICHHUS 110 UX CHIDKCHHIO;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX MIPHU aHAIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHsiTHE cedsl M APYIHUX:

NPUHUMATD ce0s1, TOHUMAast CBOM HEJIOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTUBBI U @pT'YMEHTHI JPYTUX MPH aHAJIN3E PE3YJIbTAaTOB JAEATEIBHOCTH;

NPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OMINOKHY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYrOro 4eI0BeKa.

IMPEJIMETHBIE PE3YJIBTATbBI

[TpenmerHbie pe3ynbTaThl ocBoeHus nporpaMMbl COO mo 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue g yueOHoro npeamera «buonorus» HaydyHble 3HaHUSA, YMEHUS U
CrocoObl JEeMCTBHII MO OCBOEGHMIO, HMHTEpPHpPETAllMd U MpeoOpa3OBaHUI0 3HAHWM, BHUJbI
JeSITeIBbHOCTH 10 MOJIyYEHHIO HOBOTO 3HAHUS M NMPUMEHEHMIO 3HAHWH B Pa3MUYHBIX Y4eOHBIX
CUTyallUsX, a TaKKe B pEAIbHBIX >KM3HEHHBIX CUTYaIUsX, CBS3aHHbIX C Ouomorumeil. B
IporpaMMe IpeaMeTHbIE Pe3yIbTaThl IPEACTABICHBI 110 TOAaM 00YUYEeHHUS.

[IpenMeTHble pe3ynbTaThl OCBOEHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPaXKATh:



Cc(OPMHPOBAHHOCTh 3HAHMM O MECTe M pOJU OMOJOrMM B CHCTEME HAay4yHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTUHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6uosornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUls PEeLIeHUs ) KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJAEpKaHHE OMOJIOrMYECKMX TEPMHHOB U MOHITUN: )KU3Hb, KIIETKA,
opranusM, Merabonu3Mm (0OOMEH BEImIECTB H  MPEBpAIICHHWE DHEPruu), TOMEocTa3
(camoperynsuusi), yYpOBHEBas  OpraHu3alMsl JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEICHUE
(penpoyKuus), HaCIeJCTBEHHOCTh, U3MEHUYMBOCTh, POCT U PA3BUTHUE;

yMEHUE u3jiaraTb OHOJOIMYECKHE TeOopuu (KJIEeTOYHas, XpPOMOCOMHAas, MyTallMOHHas,
LIEHTpajJbHas J0rMa MOJEKyJsipHOW Ouosiorun), 3akoHsl (I. Mennens, T. Moprana, H. W.
Baguiosa) u yueHus (0 eHTpax MHOT00Opa3us M MPOUCXOKICHUS KyIbTypHBIX pacteHuit H. U.
BaBuosa), onpenenats rpaHULbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE Ba/leTh METOJaMM Hay4HOrO NO3HAHUSA B OMOJIOTMU: HAOJIIOJEHUE U ONHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHMM, OpraHu3anus M IPOBEIEHUE OHOJIOTrHYECKOIro
HKCIEPUMEHTA, BBIIBH)KEHUE TMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEIyEMbIMU
BEIMYMHAMH, OOBSCHEHHE IOJIyYE€HHBIX DPE3YJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHMH,
TEOpUH U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIbI HA OCHOBAHUH IIOJyYEHHBIX PE3YJIbTAaTOB;

YMEHME BBIICISTH CYHIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U IYKapuoT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHMU3MOB, OCOOCHHOCTH IMPOIECCOB: 0OMEHa BEIIECTB U
IPEBpAllCHHs] SHEPTUU B KIETKE, (OTOCHHTE3a, IJIACTUYECKOI'O0 U SHEPreTHyeckoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILNIOJOTBOPEHUS, PA3MHOXKCHMSI, NHIUBUAYAIbHOIO Pa3BUTHUSA
opranusma (OHTOTEHE3);

yYMEHHUE TPUMEHSTH MOJTy4YEeHHBIC 3HAHUS Ui OOBSICHEHUs OMOJOTMYECKHX IMPOIECCOB U
SIBJICHUH, JIS1 IPUHATHS NPAKTUYECKUX PEIICHUH B IOBCEIHEBHOM KU3HH C LEJIbI0 00eCIeUeHUs
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYXKAIOLIUX JIOJEH, COOMIONEHUST HOPM
rPaMOTHOI'O TOBEACHMUSI B OKpYXKarolled MNPUPOAHON cpele, NMOHMMaHHWe HeoOXOIUMOCTU
UCIIOJIb30BaHUsl JOCTHKEHUM COBPEMEHHON OMOJIOTMM U OMOTEXHOJIOTMM ISl pallMOHAIbHOIO
IIPUPOIONOIB30BAHUS;

yMEHHUE pelaTh 3JIeMEHTapHbleé TIeHeTHYeCKHe 3aJayd Ha MOHO- M JAMTHOpHIIHOE
CKpelllMBaHUe, CIEIUIEHHOE HACJIEeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEIUBAHUS
JUISL TIpe/icKa3aHus Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATH JIAOOpPATOPHBbIE U MpaKTHYeCKHe paboThl, COOMI0NATh MpaBWiia NpU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYyI0BaHUEM;

YMEHHME KPUTHYECKHM OILIEHMBATh M HHTEPIPETHUPOBATh HH(OpPMALNIO OHOJIOTHYECKOIro
COJIep’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpElICTBa
MaccoBOW HMH(pOpMaIMK, HAYYHO-TIONYJISIpHbIE MaTepHalibl), STUYECKHE aCIEKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaTh COOCTBEHHBIE TMHCHbMEHHBIE U YCTHBIE COOOIICHUs, 00o00IIas
OMOJOTHYECKYI0O HMH(POpPMAIMI0 M3 HECKOJBKUX HMCTOYHHMKOB, TPAaMOTHO HCIIOJIb30BATh
NOHATUIHBIN anmapaTt OMOJIOTHH.

[IpenmerHble pe3yabTaThl OCBOGHHs YydeOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OMOJIOTMUHM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYYHOTO MUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, pyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIeHUs )KU3HEHHbIX 3a/1a4;

YMEHHE PaCKPBIBATH CO/IEPKaHUE OMOIOTUYECKUX TEPMUHOB U MOHITHM: BT, TOMYJISAIHS,
reHooH, SBONIONMS, JBWXKYIIME CHIBI ((aKTOpbl) H3BOJIOLUHU, MPUCIOCOOIEHHOCTD



OpraHM3MOB, BHJ000pa3oBaHUE, JKOJOrHYeckue (HaKTOpbl, HSKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEYIIEHTHI, LIENH MUTaHUs, SKOJIOrHyecKas nupaMua, ouoreoueHos, onocgepa;

yMEHUE W3/aratb Ouonornyeckue Teopuu (3BoironmoHHas Teopus Y. JlapBuHa,
CUHTETHYECKas TeOpHs SBOJIIOLMH), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactea K. M.
bapa, depenoBanus riaBHBIX HampaBiieHH W mytei sBomtonnu A. H. CeBeplioBa, y4eHUsI O
ounoctepe B. U. BepHauckoro), onpeaensTh TPaHUIIBI UX IPUMEHHUMOCTH K JKUBBIM CHCTEMaM;

yYMEHHUE BIaJeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMHU: HAOIIOJCHUE U ONMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUM, OpraHu3alus ¢ MpOBeAeHHE OHOJIOTrHYEeCKOIro
9KCIIEPUMEHTA, BBIABI)KCHHUE THUIOTE3bl, BBISIBICHHUE 3aBUCUMOCTH MEXIY HCCIEeIyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJYUYEHHBIX PE3YJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSITHIA,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJbl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIIEIAThH CYIIECTBEHHbIE TPU3HAKU CTPOCHUS OMOJOTHYECKHX OOBEKTOB: BUJIOB,
MOMYJSIIMM, TPOAYLIEHTOB, KOHCYMEHTOB, PEAYLEHTOB, OHOTeOIlEHO30B M 3KOCHUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BHUJI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS IKOJIOTMYECKUX (aKTOPOB Ha
OpraHU3MBI, IIEPEHOCA BEIIECTB M MOTOKA PHEPTHH B DKOCUCTEMaX, aHTPOIIOTC€HHBIX U3MEHEHUN
B DKOCHCTEMax CBOEH MECTHOCTH, KpPyroBOpPOTa BEHIECTB M OMOr€OXMMHYECKHUX IIHMKIOB B
ouocdepe;

yYMEHHUE TPUMEHSTH MOJTyYEeHHBIC 3HAHUS Uil OOBSICHEHUs OMOJOTHMYECKHX IMPOIECCOB U
SIBIICHUH, 17151 IPUHATUS MIPAKTUUYECKUX PEIICHUI B TOBCETHEBHOM JKU3HHU C LEIbI0 00ecreueHus
0€30MacHOCTH CBOETO 3JI0POBbS U 37I0POBBSl OKPYKAIOIIUX JFOJIEH, COONIOIEHUS HOPM
rPaMOTHOI'O TOBEACHMUSI B OKpYXKarolled MNPUPOAHON cpele, NMOHMMaHHWe HeoOXOIUMOCTU
MCIIOJIb30BaHUs JOCTUKEHUU COBpEMEHHOM ouonoruu Ui PalOHAILHOTO
MPUPOIONOIB30BAHUS;

YMEHHE pellaTh 3JeMEHTapHble OMOJOTMYECKHE 33a/Jayd, COCTaBJIATh CXEMBI IMepeHoca
BELIECTB U SHEPTUH B 3KOocUcTeMax (L[ENH MUTaHUs);

YMEHHUE BBIOJHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PadOThI, COONIIOMATh MpaBHia TPU
paboTe ¢ yueOHbBIM U 1a00opaTOpHbIM 000pYI0BAHUEM;

yYMEHUE KPUTHUYECKH OLIEHUBAaThb U WHTEPHPETHPOBATH HH(OpMAIUIO OHOIOTHYECKOTrO
COJIep’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAyYHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpElICTBa
MaccoBOi HWH(OpMaIMK, HAYYHO-TIOMYJSPHBIE MaTEpHANIbl), pPacCMAaTpUBATh TJIOOAIbHBIC
HKOJIOTHYECKUE MPOOJIEMbI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YMEHUE CO3/1aBaTh COOCTBEHHBIE TMHCbMEHHBIE U YCTHBIE COOOIICHUs, 0000Ias
OMOJOTUYECKYI0O HMH(POpPMAIMI0 W3 HECKOJBKMX MCTOYHHUKOB, TI'PaMOTHO HCIOJIb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.



TemaTrnueckoe mannposanne 10 kiace

Ne | Tema KomnnuectBo OCHOBHOE CcOJIepKaHne OCHOBHEIE BUIBI AEITEILHOCTH
JacoB
BCero | K/p | n/p
buonorus kak Hayka. CBsi3u OHMOJIOTUUC PackpbiBaTh conep:kanre TEpPMUHOB U
0OLIECTBEHHBIMHU, TEXHUYECKMMH U IPYTMMH | IOHATHI: HAYYHOE MUPOBO33PEHUE, HAyYHAs
€CTECTBEHHBIMH HayKaMH, puiiocopueii, KapTHHA MUPA, HAayYHbIH METO,UII0TE3a,
pEIUTruen, STUKOU, SCTETUKON U IIPABOM. Teopus, METOABI HCCICIOBAHNA.
Ponb GHONIOIHK XapakTepu30BaTh OMOJIOTHIO KaK HAYKY,ce
B (hOPMHDOBAHHH COBDEMEHHOH HAYYHOIL MECTO U pOJib CPEIU APYIHUX €CTECTBEHHBIX
kapTuHbl Mupa. Cucrema OHOJIOTHMUECKHUX HayK. IIepedeiIiTh pasicitsl Ouoorii b
COOTBETCTBHUE C 00bEKTAMHU H3y4YECHUSI.
HayK. . HaspiBaTh BaKHEHIIME OTPACIIH
1 BHOMOTHS KaK HayKka 2 0.5 ngi?;’;:}?;:a:ii ;KHBOH TIpUPOABL OMOJIOTHYCCKHUX 3UHaHHI71 Y 3aJ1a4M,CTOSIINE
g PUMCHT, OIHCAHHNC, nepen ouonorueit XX| B.
M3MEpeHHe, KiaccuuKaIus, MoIeTUPOBaHHE, PacKpbIBaTh COACPKAHNE TCPMHHOB U
CTaTUCTUYECKass 00padOTKa JTaHHBIX). MOHATHIA: HAYYHBIH METOJI, METO/IbI
HCCIICIOBAHUS.
XapakTepu3oBaTh OCHOBHBIE METO/IbI
MMO3HAHU S )KUBOW MPUPOJIbI: HAOIOICHHE,
AKCIIEPUMEHT, OMMCAHNE, U3MEPEHHE,
KIaccuuKalus, MoIeTHPOBaHHE,
cTaTHCTUYECKasi 00pabOTKa TaHHBIX
Kussie cuctembl (OMOCUCTEMBI) KaK PackpeiBath conepkannue TEPMUHOB U
IpeIMeT U3yuyeHus: OMOoI0THH. MOHATUI: cUcTeMa, OMOJIOTHYECKasi CUCTEMA,
OTianune KUBBIX CUCTEM 9JICMCHTEBI CUCTCMBI, CTPYKTYpa
oT HeopraHqucKoﬁ IPUPOJILI. 61/IOCI/ICT6MBI, CBOMCTBA JKUBBIX CHUCTEM,
2 JKuBEIC CHCTEMBL 1 1 CBoiicTBa OMOCUCTEM U UX o0MeH BCIICCTB, PA3MHOXKCHUC, POCT,
WX OpraHu3alus
pasHooOpasue. pa3BUTHE, HACJIEICTBEHHOCTb,
YpoBHU OpraHu3anu OHOCUCTEM: A3MCHYIUBOCTD, PA3APAKUMOCTD,
MOJ'ICKy.]'IHpHBIfI, OpPraHoOUIHO- 9HEPTroO3aBUCHUMOCTL, YPOBHHU OpraHu3alllin
KU3HU (OmocucTeM).




KJIETOYHBIWA, OPraHU3MEHHBIW, IOy LIHOHHO-
BHUIOBOMH,

AKOCHUCTEMHBIN (OMO-TCOIEHOTUYECKHM ),
OMoC(EePHBIN.

Hayku, n3yyaromue OnocucTemMsl Ha

Pa3HBIX YPOBHIX OPTaHU3AIIHH.

XapakTepu30BaTh MPUHIIMIIBI
OpraHu3ali OMOCUCTEM: OTKPBITOCTb,
BBICOKAsl YIOPSAJOYEHHOCTb,
CaMOpEeTryJIsILMsL, UEPAPXUYHOCTD.
IlepeunciiATh yHUBEpPCAIbHBIE CBONCTBA
’KHMBOT'0: €JMHCTBO XUMUYECKOT'O COCTaBa,
pa3apaKuMoCThb, ABUKEHHUE, TOMEOCTa3,
POCT U pa3BUTHE, HACIEICTBEHHOCTD,
M3MEHUYUBOCTb,3BOJIFOLIHS
(mpucnocobieHre K U3MEHSFOIIUMCS
ycnoBusMm). [IpuBoaUTE TpUMeEpHI
OHMOCHCTEMPA3HOr0 YPOBHS OpraHU3aluu U
CPaBHMBATh IIPOSIBJIECHUS CBOMCTBKUBOTO
Ha Pa3HbIX YPOBHSX.

XapakTepu30BaTh OCHOBHBIE ITPOLIECCHI,
poTeKarolue B OuocucTeMax:

0OMEH BEILECTB U MpEeBpalleHNe
SHEPIUHU, CAMOBOCIIPOU3BEICHHUE,
CaMOperyJsilus, pa3BUTHE.

CobmroaTh npaBuiia 6epexHOro
OTHOILIEHUS K KUBOU NPUPOAE

XUMHYECKUN COCTaB
U CTPOEHHUE KIIETKH

XUMHUYECKUN COCTAB KIIETKU. X UMHUUYECKUE

OJICMCHTBI: MAaKpPO3JIEMCHTDBI, MUKPOI3JICMCHTHI.

Boja 1 MuHepasibHbIC BEIIECTBA.

@DyHKITUU BOJBI 1 MUHEPAJIbHBIX BEIECTB B
kietke. [ToaaepkaHue0CMOTHIECKOTO
OaaHca.

PackpriBaTh comepikaHue TEpPMUHOBU
MIOHSTHIA: DIIEMEHTHI-OMOTEHBI,
MaKpORJIEMEHTBI, MUKPOAJIEMEHTHI,
MUHEpaJIbHBIC BEIECTBA, MOJIEKYIIa

BOJIBI KaK JHMIIOJIb, BOJOPOJIHBIC CBSI3H;
rupoduiIbHbEIe U THAPOGOOHBIE

BEIIEeCTBA.

Jloka3bIBaTh €IMHCTBO 3JIEMEHTHOT'O COCTaBa
KakK OJHO U3 CBOMCTB JKUBOT0.Pacnpenenars
XMMUYECKHE JIEMEHTHI IO IpyIIaM B
3aBHCUMOCTH OT KOJIMYECTBEHHOTO




MNpeaACTAaBUTCIILCTBAB OPraHU3MC,
XapakTEepU3oBaTh POJIb OTACIBHBIX
9JICMCHTOB.

BEIIBISATE CBS3b MCKIAY COCTAaBOM,
CTPOCHUCM MOJICKYJIBI XUMHWYECCKOT' O
COCAUMHCHUS U €I'0 (bYHKI_II/IHMI/I B KIJICTKC

H(PISHCI[CHTGJ'IBHOCTB
KIICTKH

OOMeH BEIECTB, I META00IH3M.
Accummiisanus (TJIaCTUYECKU 0OMEH ))u
TUCCUMIIISALNS (PHEPTETHUECKUN

00MEH) — JIB€ CTOPOHBI €IMHOTO

nporecca merabonusma. Ponb 3aKoHOB

COXpaHEHHUs BELLIECTBA U SHEPTUU

B TMOHMMaHUU MeTaboiu3Ma. THUIbI
oOMeHa BEIIECTB: aBTOTPO(MHBIA M
rerepoTpodHsIid. Posb hepmMeHTOB B
oOMeHe BeIIeCTB M MPEeBpallCHUH
SHEpruu B KieTke. DOTOCUHTES.
CsertoBas u TeMHOBas (ha3bl
¢dorocunTesa. Peakunu ¢porocunresa.
Db dexTuBHOCTH HOTOCHHTESA.
3HavyeHne GOTOCHHTE3a IS KU3HU
Ha 3emuie. BiousiHue ycnoBuii cpejipl
Ha (oTOCHHTE3 U CHOCOOBI MOBBIICHUS
€ro MPOJYKTUBHOCTHU Y KYJIBTYPHBIX
pacTeHui.

XeMOocHHTE3. XEeMOCUHTE3UPYIOLIHNE
OaxkTepuu. 3HaUEHUE XEMOCHHTE3a
IUIA SKA3HU Ha 3eMIe.

PackpeiBath copepkaHie TEPMHUHOB U
MOHSTHI: OOMEH BELIECTB U
MpeBpaICHIE YHEPTUH (METa0O0IU3M),
ACCUMMJISILIUS, TNIACTUYECKHUI OOMEH,
TUCCUMIIISALINS, YHEPTCTUUECKUN 0OMEH,
¢dotocunTe3, hoTONH3,
dbochopumpoBanue, MIEPEHOCUUK
IPOTOHOB, XEMOCHHTES.
OnuceiBath (POTOCUHTES, TPOLIECCHI,
MPOTEKAIOIIME B CBETOBOM U TEMHOBOM
dbaze.
BBISBISATE TPUYMHHO-CIICICTBEHHBIC
CBSI3U ME/TY TIOTJIOIEHHEM COTHEYHOMN
SHEPIrUU XJIOPO(UIIIOM U CHHTEZ0M
Mmosiekys ATO.
CpaBHUBATH UCXOJIHBIC BEIIECTBA,
KOHEYHBIE MPOIYKTHI U YCIOBUS
IIPOTEKAHUS PEAKLUKA CBETOBOM U
TEMHOBOM (hazbl poTOCHHTE3A;
CpaBHUBaTh (OTOCHHTE3 U XEMOCHHTE3.
OnenuBaTh 3HaueHUE GOTOCUHTE3A U
XEMOCHHTE3a /IS )KU3HU Ha 3emiie

PazmBoxenue u
WHIUBUIYyATBHOE
pa3BUTHE

KiteTouHbli MK, WK )KU3HEHHBIN LUK
kietku. MaTepdasa u Muros.

PackpbIBaTh cofep:kaHue TEPMUHOB U
TIOHSTUMN: KIIETOYHBIN ITUKJI, HHTEepda3a,




OpraHu3MoOB

[Iporueccel, mporekaromue B HHTEpdase.
Pemuukarust — peakiys MaTpUYHOTO
cuntesa [JHK. Ctpoenue xpomocom.
XPpOMOCOMHBIH HAOOP — KAPUOTHII.
JMnIouIHBIA U TanIou THbINA
XPOMOCOMHBIE HA0OPBI. XPOMATH/IBI.
[uronoruueckue OCHOBBI pa3MHOKEHUSIN
WHJIMBUIYaJIbHOTO Pa3BUTHUS OPraHU3MOB.
JHenenne knetku — muto3. CTaguu MUTO3A.
IIponeccsr,

MIPOUCXOJISIINE HA PA3HBIX CTAUSIX
MHTO3a. BUONIOrnyecKuii CMbICII MUTO3A.
[IporpamMmmupyemas rubesb KIETKH —
amomnTo3.

Buner 6ecrnionoro pa3MHOXKEHHUS: JISTICHHUE
HAJBOE U MOYKOBAaHUE OJIHO-

Y MHOTOKJIETOYHBIX, CTIOPOOOpa30BaHHUE,
BETre€TaTUBHOE Pa3MHOXKCHHE.
HckyccTBeHHOE KITOHUPOBAHUEOPTaHU3MOB,
€ro 3HAUYCHHUE JJISI CEJICKITUU.

[TomoBo€e pa3MHOKEHHE, €rOOTIIMYUSIOT
0ecroJioro.

penyIIHKAIHs, XPOMOCOMa, KapHOTHII,
raruIONIHbIN, TUILUIOUAHBIA XPOMOCOMHBIN
Ha0Op, XpPOMATH/IBI; MUTO3 €TI0 CTAIHU:
npodasa, meradaza,anadasa, Tenodasa.
OnuchIBaTh )KU3HEHHBIN ITHKJI KIICTKH;
NEPEUYUCISATh H XapaKTePU30BaTh MEPUOIbI
KJICTOYHOTO LIMKJIA, CPABHUBATH UX MEXTY
COOO.

OnuceIBaTh CTPOEHUE XPOMOCOM,
KapHUOTUIIOB OPTaHU3MOB, CPAaBHUBATh
XpOMOCOMHbBIE HAOOPHI KIETOK.

CpaBHMBATh CTaIU1 MUTO3A.

Pasznuyars Ha MUKpOIpenapaTax

Y PUCYHKaX CTaJH MHTO3a.

PackpriBaTh OMOIOrMUYECKUN CMBICT MUTO3A.
PackpsIBaTh conepxaHue TEPMUHOBH ITOHSATH:
pa3MHOKEHHE, KIIOH, MOJIOBBIE KIETKU
(rameTsl),

AWLEKIIeTKa, CIIEPMaTO301]], 3Ur0Ta,/IeJIeHNe
HA/IBOE, TOYKOBAHHE, CTIOPYIISALIHS,
(dbparmMeHTaIs, BEreTaTABHOE pa3MHOKEHHE,
CEMEHHOE pa3MHOKEHHE, OIbLIICHUE,IBOITHOE
OIIOJIOTBOPEHUE, IOJIOBBIEKEIIE3HI,
CEeMEHHUKH, SIMYHUKH, OTUIOIOTBOPEHUE
(HapyXHoOE,

BHYTpPEHHEE).

XapakTepu3oBaTb 0COOEHHOCTHU

Y 3HaYeHHe OeCrosoro 1 MoJ0BOro
CIocoO0B Pa3MHOXKEHHUSI.

Briaensite BUABI OECIIONOro

Pa3sMHOKEHUST; BBISIBIISITh B3AUMOCBSI3H
MeXy opMaMH B crioco0amMu




Pa3MHOXKEHUS, U MX OMOJIOTHYECKUM
3HAYCHHUEM.

Brnaners npuémamu BEreTaTUBHOTO
Pa3MHOKEHHUS KYJIbTYPHBIX pacTeHUM(Ha
pUMepe KOMHATHBIX ).
XapakTepru30BaTh MOJOBBIE KIETKH:
SIMUEKJIETKH, CIIEPMATO30U/IbL;
BBISBJISITH OCOOCHHOCTHU

UX CTPOCHUS

HacneacrBeHHOCTH
U NU3MEHYUBOCTD
OpraHn3MoOB

1.5

[Ipenmer u 3amaun reHetuku. Posib nutogorun
1 3MOPHOJIOTMUB CTAHOBJIEHUN T€HETUKH.
Bxian

POCCHUICKHX U 3apyOEKHBIX YUEHBIX B
pa3BUTHE T'€HETUKU. MEeTO/1bl FTeHETUKHU
(THOPHUIOTIOTUYECKUH, IIUTOTCHETUICCKUH,
MOJICKYJISIPHO- TEHETUUECKUH).

OCHOBHbIE T€HETHYECKHE MTOHATHS.
I'eneTndeckas CHUMBOJIMKA, UCIIOIb3yEMAs B
cXemax CKpElIMBaHHM.

3aKOHOMEPHOCTH HACJIEI0OBaHUSAIPU3HAKOB,
YCTaHOBJICHHBIE

I'. Mennenem. MoHnorubpuanoe
CKpelIMBaHue. 3aKOH eIMHO00pa3us THOpHI0B
repBoro nokosuenus. IIpasuio
JOMHUHHPOBAHHUS. 3aKOH PacCILEIICHUS
MIPU3HAKOB. ['UIOTE3a YUCTOTHI raMer.
N3meHunBOCTh. Buapl N3MEHUNBOCTH:
HEHACJIEICTBEHHAs U HACJICCTBEHHAs.

Ponw cpenpl B HEHAcIEeICTBEHHOM
M3MEHYMBOCTH. XapaKTEPUCTHKA
MOJIU(PHUKAIIMOHHOW H3MEHYMBOCTH.
BapranunoHHBIN psia ¥ BaApUALIMOHHASIKPUBAS.

PackpeiBath copepkaHie TEPMUHOB U
MOHSTHIA: T€H, TeHOM, TeHOTHUI, (peHoTHII,
XPOMOCOMBI, aJIJIEJIbHBIE T€HBI (aJIJIeNn),
rOMO3UI0Ta, FeTEPO3UroTa, JOMUHAHTHBIN
npu3HaK (T€H), PelleCCUBHBIN MpHU3HAaK (TeH),
qucTas JUHUS, THOpU/L.

[lepeuuncnsarh U XapaKTepu30BaTh METOIbI
TeHETUKU: THOPU0TIOTUUECKUM,
LUTOT€HETUYECKUH, MOJIEKYJIIPHO-
TEeHETUYECKUI; JOMUHAHTHbBIE U
pELIECCUBHBIE MIPU3HAKU PACTEHUH U
JKUBOTHBIX.

ITonb30BaTbCs TEHETUYECKOW TEPMUHOIOTHUEN
Y CUMBOJIMKOM JJISl 3alIUCU T€HOTUINYECKHUX
CXEMCKpEeLIUBaHUS.

PackpeiBaTh coepkaHue TEPMUHOBU
MOHATHI: MOHOTUOPHIHOE

CKpelnBaHue, (eHOTUITNYECKHE TPYIIIIbI,
rUOPUI0TIOTHUECKUIA METO/T, YMCThIe IUHUH,
JIOMUHUPOBaHUE T€HOB(TIOJTHOE, HETIOIHOE),
paciierniesue

B ITIOTOMCTBE.

OnuceiBaTh METOIUKY IIPOBEACHUS




Hopwma peakuuu npusHaxa.
KonuyecTBeHHbIE U KaYECTBEHHBICTTPU3HAKU 1
HX HOpMa PEeaKiIuu.

CgoiicTBa MOIU(PUKAIIMOHHOM
H3MCHYMBOCTH.

HacnencrBennas, My TSHOTHIITYCCKAS
H3MEHYNBOCTh. KoMOuMHaTHBHAS
M3MEHYUBOCTh. Mei03 U I0J0BOI
MPOIIECC — OCHOBA KOMOMHATHBHOMN
M3MEHYMBOCTH. MyTalimoHHast
H3MCHYHUBOCTb.

Knaccudukanusa Mmyrauuii: reHHbIE,
XPOMOCOMHbBIE, T€HOMHBIE.

YacroTa ¥ IpUYMHBI MyTalUU.
Myrtarenssie (hakTOpBHI.

3aKOH TOMOJIOTHYECKUX PSII0B

B HacjeAcTBeHHOM n3menunBoctu H. .
BaBuiioBa. BHesinepHas HacieICTBEHHOCTb U
H3MEHUYHUBOCTb.

I'enetuka uenoBeka. Kapuorun
JeJI0BeKa.

OCHOBHBIC METObI TCHETUKH YEJIOBEKA!
TreHeaJIOrMYECKHI, OJTM3HEIIOBBIH,
LUTOTCHETHYECKHI, OMOXUMHYECKUH,
MOJIEKYJISIPHO-TEHETUUECKU .
CoBpeMeHHOE onpeiesIeHUe TeHOTHUIA:
MMOJTHOTEHOMHOE CEKBEHHUPOBAHUE,
T€HOTUIHPOBAHUE, B TOM YHCIIE

¢ momorpsto I111P-ananu3a. Hacneacreenanie
3a00J1eBaHNs YeI0BEKa: TeHHbIE 00JIe3HH,
00JIE3HNC HACIIEACTBEHHOMN
MPEAPACIIONIOKEHHOCTBIO, XPOMOCOMHBIE

I'. MenaeneM onbITOB IO U3YYEHUIO
HacCJEeA0BaHUS OJHOM Napbl IPU3HAKOBY
ropoxa MOCEBHOTO.

PackpbIBaTh copepxaHue TEPMUHOB U
MOHATUI: U3MEHYUBOCTb,
HACJEeJICTBEHHAs! N3MEHYUBOCTb,
HEHACJEACTBEHHAs: N3MEHYUBOCTD,

Mo (pUKAIIMOHHAS U3MEHYUBOCTb,
BAPUALIMOHHBIN s/, BAPUAHTA,
BapUallMOHHAs KpHUBasi, IPU3HAK, HOpMa
peakLuu, KOJIMYECTBEHHbBIE U
KaueCTBEHHBIC MPU3HAKHU.
KnaccudumnupoBats BUIBI

M3MEHYMBOCTH U BBIABIISTh UX
OMOJIOTUYECKHE OCOOEHHOCTH.
[lepeuncnars cBoiiCcTBa
MOIU(PUKAITMOHHON N3MEHYUBOCTH U
OOBACHSTH €€ 3HAUCHUE /1JI OPTaHU3MOB.
Paznuuath KoMuecTBEHHbBIE U
KaueCTBEHHBIC MTPU3HAKHU; CTPOUTH
BapUAIMOHHBIN PsJl, BApHAIMOHHYIO
KPUBYIO, BBIYUCIIATh CPEHEE 3HAUCHUE
MPU3HAKA.

PackpriBaTh cojpepkaHue TEPMUHOB U
MOHSATUI: HACIEICTBEHHAs U3MEHYMBOCT,
KOMOHMHATUBHASI U3MEHUYHNBOCTH, MyTallHOHHAS
U3MEHYMBOCTb, MyTaHT, MyTallul: T€HHBIE,
XPOMOCOMHbBIE, TEHOMHBIE; TTOJUILTION NS,
aHEYTJIONIUSL, MyTareHbl.
XapakTepu3oBaTh HACJIEICTBEHHYIO
W3MEHUYUBOCTh; OPMYITUPOBATH 3aKOH
TOMOJIOTHYECKHUX PSIJIOB B HACJIEACTBEHHOM




0oiie3nn. CoMaTHuecKue u

TeHEPATUBHBIC MYTaIUH.

CtBoJIOBBIC KJIETKU. [[pUHITUTIBI 3T0pOBOTO
o0pasa KU3HHU, TUarHOCTUKH,TPOPUITAKTUKH
M JICYEHHUS T€HETUIECKUX00JIE3HEH.
Menauko-TeHETHYECKOE

KOHCYJIbTUPOBaHHE. 3HAUCHHUE

MEIUIIMHCKON I'eHETUKH

B MPEJOTBPAIICHNUN U JICYCHUH T€HETUYECKHUX
3a00JIeBaHUH YeIOBEKA.

U3MEHUYUBOCTH
H. W. BaBuioBa u 0OBSICHITH €T0

3HaueHue /17151 OUOJIOTHH U CEJIEKIIUH.
KrnaccudunupoBaTs MyTaluu: TeHHBIE,
XPOMOCOMHBIC, TCHOMHBIE H TPHUBOIUTH
MPUMEPHI MYyTaIIUH.

OOBACHATH MPUYUHBI BOSHUKHOBEHUS
MyTaluii, pojib PaKTOPOB-MyTareHOB.
CpaBHUBaTh BUJbI MYTAallHii; BBISBISATH
MPUYMHBI HACJIEICTBEHHON U3MEHUNBOCTH,
UCTOYHHKH MYTareHOB B OKpYXKalollei cpene
(KOCBEHHO).

XapakTepu30BaTh BHESICPHYIO
HACJICJICTBEHHOCTh M U3MEHYHBOCTb.

Cenexknus
OpPTaHHU3MOB.
OCHOBBEI
OHMOTEXHOJIOTHHI

Cenexuus Kak HayKa U IpoLEeCC.
3apokJIeHUE CEJEKLUU U IOMECTUKAIIHS.
Yuenue H. U. BaBunosa o nieHTpax
MHOT000pa3usi U NPOUCXOXKIECHUS
KYJIbTYPHBIX PACTEHUH.

LleHTpbl NPOUCXO0XKIEHUS JOMAIIHUX
KUBOTHBIX.

Copr, nopoza, mramm.

CoBpeMeHHbIE METO/IbI CEJIEKIIMH.
MaccoBblii U MHIMBUAYAIbHBII OTOOPHIB
CEJIEKIIUU PACTEHHI U KUBOTHBIX.
Onenka 3kcTepbepa.
biM3kopoICTBEHHOE CKpEIINBaHUE —
uHOpUAUHT. YncTas TUHUS.
CkpeniBaHue YUCTBIX JIMHUM.
I'etepo3uc, ninm rubpuaHas cuia.
HeponctBeHnHoe ckpeluBanue —

PackpriBaTh conepikaHne TEpPMUHOBU
MOHATUM: CeNIeKLHUs, COPT, IOPOJa,lLITaMM,
JIOMECTUKALMSL, UM OJOMalllHUBAaHUE, LIEHTPbI
MHOTr000pa3usi ¥ MPOUCXOXKICHHS
KYJIBTYPHBIX PAacTCHHI U

KUBOTHBIX, THOPHIN3ALINS, UCKYCCTBEHHBIN
oT0Oop.

PackpeiBaTh copep:kaHue TEPMUHOB U
MOHATUIN: UCKYCCTBEHHBINH OTOOp, MacCOBBII
0TOOp, UHAUBUYAIIBHBIN 0TOOD, SKCTEPHED,
OJIM3KOPOJICTBEHHOE CKpEIMBaHUE, YUCTas
JIMHMS, TETEPO3UC,HEPOJICTBEHHOE
CKpEIlHUBaHUE,

MCKYCCTBEHHBIN MyTareHes, MOJIUILIONIbI.
CpaBHuBaTh (POPMBI HCKYCCTBEHHOT'O 0TOOpa
(MaccoBOro MMHAMBUAYAIBHOTO), BUJIBI
ruGpuau3amu (6JIM3KOPOICTBEHHON 1




aytOpuauHr. OtnanéHuas

rudpuan3anys u e€ycnexu.
HcKycCcTBEHHBINM MyTareHe3 U IOJy4eHHE
MOJIMIIIIONO0B. JIOCTHMKEHUSI CENEKIUU
PacTeHHH, )KUBOTHBIX U

MHUKPOOPTaHU3MOB.

buorexHoorus Kak oTpacib IPOU3BOACTBA.
I'enHas nHxeHepus. JTanel CO31aHUS
pexomOunanTHOU JIHKu TpancreHHbix
opranu3moB. KierounasuHxeHepusl.
KiieTouHble KyIbTYpHI.

MUKpOKIIOHAJIBHOE Pa3MHOKEHUEPACTECHUMN.
KnonupoBanue

BbICOKOTIPOTyKTUBHBIX
CENbCKOXO035MCTBEHHBIX

OpPraHU3MOB.

OKOJIOrH4YecKuen

ITUYECKUE MPOOIIEMBI.

I'MO — renetnuecku

OTJIaJICHHOM ), CIIOCOOBI MOJTyYEHUs
MOJIUTIIIOUIOB.

PackpeiBath comepikaHue TEPMUHOB H
MOHATUN: OMOTEXHOJIOTHS, KIIETOYHAS
WH)XCHEPHsl, TeHHAas MH)KEHEepHs,
KJIOHUPOBaHHE, TPAHCT€HHbIE OPTraHU3MBlI,
I'MO (renerndeckn MOIUPHUITUPOBAHHBIC
OpraHu3Mbl). XapakTepu30BaTh
OMOTEXHOJIOTHIO KaK OTpPaciib IPOU3BOJICTBA,
OCHOBHBIC

JIOCTHIKEHUSI OMOTEXHOJIOTUH B 00JIACTH
MPOMBIIIJIEHHOCTH, CETTLCKOTO X0341CTBan
MEUIIUHBI.

[lepeuncnaTh W XapakTepHU30BaTh OCHOBHBIC
METOJIbI U JOCTUKECHHS] OMOMHKEHEPHH.
OO6CyXnaTh HKOJIOTUYECKUE U STUUECKUE
ACTICKTBI HEKOTOPBIX UCCIICOBAHUN B 001aCTH
OMOTEXHOJIOTMH (KJIIOHUPOBAaHMS,
HCKYCCTBEHHOT'O OILIOIOTBOPEHHUS,

MOIU(DHUIUPOBAHHBIE HampaBJICHHOT'O M3MCHCHUSATeHOMA U
OpTaHH3MBI CO3/IaHUs TPAHCTEHHBIX OPTaHU3MOB)
8 PesepBHOE Bpemst 1
OBUIEE
KOJIMYECTBO 34
YACOB I10 0
I[TPOT'PAMME
TemaTnueckoe mianuposanue 11 kiaace
Ne | Tema KommuectBo OCHOBHOE COJIepKaHNE OcHOBHEBIE BUIBI A€ITEIbHOCTH

qaCoOB




Bcero | k/p | m/p
[Ipennocbuiku BOSHUKHOBEHUS PackpeiBath coziepkaHnre TEPMUHOB U
ABOJIIOLIMOHHON T€OPUU. DBOIIOIMOHHAS MOHSTHIA: SBOJIOLINS, ITIEPEXO0THBIE (DOPMBI,
Teopus U €€ MECTO B OMOJIOTHH. (UITOTEHETUYECKHE PSJIbI, BUIBI-DHICMHKH,
Biusaue 3BOHIOL[PIOHHOI>'I TEOpUU BHUABI-PCIIMKTBI, 3aKOH 3apOAbIIICBOI'O
Ha pa3BUTHE OMOJIOTUHU U JIPYyTrux HayK. CX0JCTBAa, OHOIreHEeTUYECKUHA 3aKO0H,
CBUIETEILCTBA DBOJTIOLIIH. TOMOJIOTUYHBIE U aHAJIOTMYHBIE OPTaHbl,
[aIeOHTOIOrHUeCKHIe: PYAMMEHTApHbBIE OPTraHbl,aTABU3MBI.
IIOCJIEIOBATEILHOCTD ITOSIBJICHUS BUIOBB [TepeunciiaATh OCHOBHBIE dTallbl PA3BUTHSA
MMaJICOHTOJIOTHYECKOM JIETOIIHCH, DBOJIFOLMOHHON TCOPHH.
TIepexo HbIe QOPMBL. XapakTepru3oBaTh CBUJIETEIHCTBA 3BOJIIOLNHN:
buoreorpadudeckue: cxoacTBo U paznuyue | [NaJICOHTOJIOIMYECKHUE, Guoreorpapuyeckue,
dayH 1 (I0p MATEPUKOB H OCTPOBOB. AMOPHOTIOTUYECKHE, CPABHUTEILHO-
OMOpPHOIOrHYEeCcKUe: CXOACTBAN P3N aHATOMUYCCKHUC, MOJICKYJIIPHO
AMOpPHOHOB Pa3HbIX BUOB T03BOHOYHBIX. OnoxMMHYCCKHE.
5 CpaBHUTEIBHO-aHATOMUYECKUE: IIpuBoauTh IpUMEPBI HEPEXOHBIX (opM
6;8;;25:;01{1{% 9 1 | romosoru4HbIe, aHAJIOTUYHBIE, OpPraHu3MOB, (PUIOrE€HETUYECKUXPAIOB.

pPYAUMEHTApHBIE OpraHbl, aTABU3MBI.
MonekynspHO-0MOXUMUYECKHE: CXO/ICTBO
MEXaHU3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX

METa0OIMUECKUX MyTeH y BCeX >KHUBBIX
OpraHU3MOB.

OomtonmonHas teopus Y. JlapBuna.
[IpennochlIKu BOZHUKHOBEHUS
JapBUHM3MA. J[BHKYILIE CUIIBI BOITIOLUU
BUJI0B 110 J{apBuHY (M30BITOUHOE
pPa3MHOXKEHHE TPU OTPAaHUYEHHOCTH
pecypcoB,HeomnpeaeEHHAs U3MEHYUBOCTb,
00opr0a 3a CyIecTBOBaHUE, €CTECTBEHHBIIN
oTbOoD).

CuHTreTnyeckasi TeOpUs IBOJIIOLNN

[TpuBoaUTE POPMYIUPOBKH 3aKOHOB
OMOTEHETUYECKOTO U 3aPO/IBIIIEBOTOCXO/ICTRA.
PackpbiBaTh  conepkaHHME  TEPMHHOB U
MOHATHH: CHCTEMaTHWKa, €CTEeCTBEHHBIH U
HCKYCCTBEHHBIN OTOODP.

XapakTepu3oBaTh OCHOBHBIE SBOIIOLIMOHHBIE
UJIeU, KOHIENIMU U TEOPUU; CPAaBHUBATH
B3TJIsL A6l Ha BUJ waBoronmio K. JImnues, JK.b.
Jlamapka,Y. lapBuna.

OuenuBarb Bkiaja JIlunHes B pa3BuTue
CHUCTEMAaTHUKH B OOBSICHATH TPUHITUITBI
OMHApHOW HOMEHKJIATYPHI.

XapakTepru3oBaTh COJICPKAHUE U 3HAUCHHUE
sBoroIMoHHOM KoHenuuu K. b. Jlamapka.
OueHnBaTh €CTECTBEHHO-HAYYHbBIE U




(CTD) u e€ OCHOBHBIC MOJIOKEHHUS.

COIMAIbHO-3KOHOMUYECKHUE MPENTOCHLIIKH
BO3HUKHOBEHHUS IBOJIIOLIMOHHON Teopun Y.
HapBuna.

PackpriBath coziepkaHue 3BOTOLUOHHON
teopuu Y. JlapBuHa; cpaBHUBATh
HEOIPEIETEHHYIO U ONPEICIEHHYIO
M3MEHYUBOCTb, €CTECTBEHHBIN U
UCKYCCTBEHHBIN 0TOOpP, PopMBI OOPHOBIZA
CYILIECTBOBAHHE.

OnuceIBaTh MOJOKEHUS CHHTETUYECKOU
teopuu 3Boitonuu (CTI) u 00bACHATD

e 3HaueHue Jyisi OMoJOoruu

Bo3HUKHOBEHUE U
pa3BI/ITI/I€ JKU3HU Ha
3emie

0.5

JloHayuHbIe NPECTABICHUS O 3apOKICHUN
ku3HU. HayuHble runoressl BOSHUKHOBEHMS
KU3HU Ha 3emiie: abMOreHe3 U MaHCIepMHUsL.
XHUMHYECKas IBOJIIOLIUS.

AOUOreHHBIN CUHTE3 OPraHUYECKUXBEILECTB
13 HEOPraHUYECKUX.

DKCIIEpUMEHTAIIBHOE NTOITBEPIKIEHUE
XUMHUYECKOHN JBOJIIOIHH.

HauanpHble 3Tansl 6M0I0rH4ecKon
spomoruu. ['unoreza PHK- mupa.
dopmHupoBaHUE MEMOPAHHBIX CTPYKTYpPHU
BO3HHUKHOBEHHUE IPOTOKJIETKH.

[lepBbie KJIETKU M UX IBOJIOLUS.
DopMHUPOBaHUE OCHOBHBIX TPYIITKUBBIX
OpraHU3MOB.

Pa3BuTHe %u3HN Ha 3eMiie 110 3paM U
nepuogaM. Katapxei. Apxeiickas

1 IpoTepo3oickas 3psl. [laneo3oickasipa n
e€ nmepuoibl: KeMOpPUIUCKUHN, OPJTIOBUKCKHI,
CUJIYPUMCKUH, JIEBOHCKUH,

PackpeiBath coseprkaHre TEPMUHOB UTTOHSATHIA:
KpealnoHu3M, aOMOreHe3, BUTATTU3M,
MaHcIepMus, OMOIT0A3, KoalepBaThI,
IIPOOMOHTHI, CUMOHOreHe3. XapakTepu30BaTh
METO/Ibl U3YyYEHHSI UCTOPUUYECKOTO MPOULIOTO
3emin.

[lepeuncnaTb OCHOBHBIE 3Talbl XUMHYECKOW H
OMOJIOTHYECKOM DBOJTFOIIHH.

W3narate coaep:kanue TUIOTE3 U TEOPUil
BO3HUKHOBEHUS XU3HU Ha 3eMJIe
(kpeallnoHM3Ma, CaMOITPOU3BOIBLHOTO
3apOKIEHUS (CIIOHTAHHOTO), TAHCIIEPMHUH,
runote3sl PHK-mupa).

PackpbIBaTh copepkaHue TEPMUHOB UITOHSATUM:
90H, 9pa, MePUol, apoMopPo3sI,
HAMOaaIITalliH.

3HaTh MOCJIE10BATENLHOCTh S0HOB KaTapXeH,
apxeil, mpotepo3oi, haHepo30ii; 3p: apxeiickas,
MPOTEPO30MCKas, MaIC030MCKas,

ME€3030MCKast, KATHO30MCKast; IEPUOOB:




KaMEHHOYT OJIBHBIN, IEPMCKHM.
Me3so3olickas 3pa 1 €€ epuoIbl: TPUACOBbIH,
FOPCKHUIA, MEJIOBOM.

Kaiino3zoiickast 3pa u €€ nepuoasl:
IMaJICOreHOBBIN, HEOTCHOBEIH,
AHTPOIIOr€HOBBIM.

XapakTepHucTuKa KJIMMaTa 1 reoJIOrn4ecKux
npoiieccoB. OCHOBHBIEATAIBI HBOJTIOLIUN
PaCTUTENBHOIO U JKUBOTHOTO MUPA.
ApoMopdo3bl y pacTeHUH 1 IKUBOTHBIX.
[TosiBnenue,paciiBeT U BEIMUPaHUE TPYIIIT
JKUBBIX OPraHU3MOB.

OBOJIIOLUS YETI0BEKa. AHTPOIIOJIOTHS KaK
Hayka. Pa3BuTue npencraBieHui o
IIPOMCXOXKACHUN YeroBeka. MeTombl
U3y4eHus aHTpororenesa. Cxojcrea u
pa3iauurs 4eloBeKa U KUBOTHBIX.

CucreMaTH4eCcKOE OJI0KCHHE YeJIOBEKA.

KeMOpHICKUl, OpIOBUKCKHH, CUITYypUICKUT,
JICBOHCKHI, KAMEHHOYTOJIbHbBIN, TIEPMCKHU,
TPUACOBBIN, FOPCKUIA, MEITOBOM,TAJIEOTEHOBBIN U
HEOrE€HOBBIW, AaHTPOIIOTE€HOBBIM.
XapakTepu30BaTh OCHOBHBIC COOBITHUSIB
Pa3BUTUU OPraHUYECKOI0 MUpPa M0 3paM U
[IEPUO/IaM I'€0JOTUUECKONUCTOPUH; TAIIbI
Pa3BUTHUS PACTUTEJIBHOTO U YKUBOTHOT'O MHUpA.
Brigenuth rinaBHbie apoMop(do3bl pacTeHU U
JKABOTHBIX.

CpaBHUBaATH MEXKIy COOOH TIpecTaBUTENICH
CHUCTEMAaTUYECKHUX IPYII OPraHU3MOB, BBISIBIIATD
YEePTHIYCIOKHEHUS U TPUCTIOCOOTICHHOCTH K
YCJIOBHSIM KHU3HH.

PackpsIBaTh conep:kaHre TEPMUHOB U ITOHSATUM:
AHTPOIIOJIOTHSI, AaHTPOIIOTEHE3,UYETIOBEK
pasymublii (HOmo sapiens), npsiMoxosxaeHue,
BTOpasi CUTHAJIbHAS CUCTEMA.

[lepeuncnars 3a1a4u AaHTPOIOJIOT MU, 3TATIBI
CTAHOBJICHUS U PA3BUTHS NPEICTABICHUN O
MIPOUCXOXKJACHUH YETIOBEKA.

N3narate OCHOBHBIE MOJ0KEHUS Teopuu Y.
JlapBuHa, KpUTUYECKH OLIEHUBATh HE HAYYHYIO
MH(OPMAIIUIO0 TPOUCXOKICHUU YETTOBEKA.
3HaTh CUCTEMATUYECKOE MOJI0KEHHE

Bus1a Homo sapiens, nepeyucisTsh ero
Mop(}oIoro-aHaTOMUYECKUE TPU3HAKUPAZHOTO
YpOBHS (THII, KJIACC, OTPST

u ap.).

YcranaBnuMBaTh 4YepTHI CXOJICTBA M PA3JIMUNN
YenoBeKa U )KUBOTHBIX. OOBSICHATH U OLIEHUBATH
3HAYCHHNE HAYYHBIX 3HAHUU O MMPOUCXOKICHUU




YesoBeKa JJIs HOHUMAaHUsA MECTa U POoJid
YeJIOBEKa B MPUPOJIE

Opranusmel 1
OKpYy’Karolas cpena

DKoJorusl Kak HayKa. 3aJauu U pasJiesbl
HKOJIOTHH.

MeTobl KOTOTHYECKUX UCCIICIOBAHUMN.
DKOJIOTHYeCKOe MUPOBO33PEHUE
COBPEMEHHOTO YeJIOBEKA.

Cpenpbl 00UTaHMsI OpraHU3MOB: BOJIHAS,
HA3eMHO-BO3/AYIIHAs, TOYBEHHAs, BHYTPHU-
OpraHu3MeHHasl.

Dkonoruyeckue GaKTopHI.
Knaccudukanus 3Kk0I0ru4eckux
(akTOpOB: aOMOTUYECKHE, OMOTUUECKUEH
AQHTPOIIOTEHHBIE.

JeiicTBre sKonornyeckux (pakTopoB Ha
OpTaHU3MBI.

AbnoTtnueckue GpakTophl: CBET,TEMIIEpaTypa,
BIIQXKHOCTb.

dortonepuoausm. [Ipucrnocobdnenus
OpPTaHU3MOB K JEHCTBUIO a0MOTHUYECKUX
(dakTopoB. bruonorunyeckrue puTMBI.
buotnueckue daxkTopsl. Buasl 6noTndeckux
B3aMMOJICVICTBUN: KOHKYPEHIM,
XUITHUYECTBO, CHMONO03 UETO (DOPMBI.
[Tapa3zutusm, Koonepanus, MyTyaJlu3M,
KOMMEHCAIIU3M (KBapTUPAHCTBO,
HaxJIeOHUYECTBO).

AMeHcalIn3M, HEUTpaIu3M.

3HaueHne OMOTHYECKHUX B3aUMOIAECHCTBUMA
JUTSI CYIIIECTBOBAHUSI OPTaHU3MOB B
MPUPOJHBIX COOOIIECTBAX.
DKONOTUYECKUE XaPAKTEPUCTUKU

PackpsiBaTh cofepkaHue TEPMUHOB UIOHSTHIA:
HKOJIOTHSI, MOJIeBbIe HAOIIOICHUS,
JKCIIEPUMEHTBI, MOHUTOPUHT OKPYKaIOIIEeH
cpebl, MOJIEIMPOBAHUE, IKOJIOTHYECKOE
MHUPOBO33PEHHUE.

[lepeunciaTh 3a7a4u SKOJIOTUH, €€ pa3aensl U
CBS3M C JAPYTUMHU HayKaMH.

XapakTepu3oBaTh METObI IKOJIOTUYECKHUX
HUCCJICIOBaHUI.

PackpeiBarh copep:xkaHue TEpMUHOBU TTOHSATHIA:
cpena oOuTaHusl, SKOJIOrHuecKrue GaKkTopsl,
OMOJIOrMYECKUI ONTUMYM, OTPAaHUYUBAOLIUI
(IuMuUTHpYIOUIHIL) hakTop.

XapakTepu30BaTh YCIOBUS CPEIOOUTAHUS
OpPraHN3MOB; KJIaCCU(PHUIUPOBATH U
XapaKTepU30BaTh 3KOJOTUUYECKHE (PaKTOPBbI:
abuoTnyeckne,0MOTHUECKUE M aHTPOIOT€HHBIE.
OmnuckIBaTh JEHCTBUE IKOJIOTHYECKUX (DAKTOPOB
Ha OpraHU3MBI.

Xapaktepu3oBaTh OCOOCHHOCTH CTPOCHUS 1
JKU3HEJEATEIIBHOCTH PACTEHUH U KUBOTHBIX
pa3HbIX CpeloOUTaHUS.

PackpbIBaTh coaepkaHle TEPMUHOB UIOHSTHIA:
abuotnyeckue (HakTopsl, POTONEPUOAN3M,
OMOJIOTNYECKHUE PUTMBI.

AHanu3upoBaTh AEUCTBUE CBETA, TEMIIEPATYPHI,
BJIQKHOCTH HA OPTraHU3MBbIM NPUBOIUTH
IIPUMEPBI IPUCTIOCOOIEHHOCTH OPraHU3MOB.
[IpoBoUTH OHMONIOTHYECKHE HAOTIOICHUS N
0(OPMIIATH pe3yabTaThl TPOBEAEHHBIX




nonyisiiui. OCHOBHBIE ITOKA3aTENH
MONYJISILIUK: YUCIIEHHOCTD, IIJIOTHOCTD,
POXK1aeMOCTb, CMEPTHOCTb, IIPUPOCT,
Murpanus. /JluHaMuKa 4ucIeHHOCTH
MONYJISILIUK U €€ PEerysiusl.

HaOII0ACHU.

PackpbIBaTh cosepkaHre TEPMUHOBU MTOHATHI:
OouoTnueckue (PaKTopbl, XUITHHYECTBO,
Hapa3uTU3M,

KOHKYPEHIIUsI, MyTyallu3M, CHMOHO3,
KOMMEHCAJIN3M, HaXJI€OHMYECTBO,
KBAPTUPAHCTBO, aMEHCATIM3M,HEUTPaIIN3M.
XapakTepu30BaTh OMOTHUECKHUE

(bakTOpBl U BUJIBI B3aMMOOTHOIICHUHMEXKITY
OpraHu3MaMu; IPUBOAUTH IPUMEPHI B3aUMHON
MPUCTIOCOOJICHHOCTH OPTaHU3MOB.

CpaBHHBaTh MeXAy cCOOOW BUABI OMOTHYECKUX
B3aUMO/IEVCTBUMOPTaHU3MOB.

PackpbIBaTh cojiepkaHue TEPMUHOB M MTOHATHI:
MOMYJISIIHS, YACIIEHHOCTb, TUIOTHOCTb,
POXIaeMOCTh, CMEPTHOCTb,TIPUPOCT, MUTPAIIHS,
JTUHAMUKA YUCICHHOCTU TOIYJISIUH.
XapakTepu30BaTh OCHOBHBIC ITOKA3aTESITUH
HKOJIOTHYECKYIO CTPYKTYPY MOIMYJISALUY;
OIUCHIBATH MEXAHU3MbI PETYISILIUN
YHCIICHHOCTH TIOMYJISIIIHN.

Coo0mrecTBa u
HKOJIOTUYECKUE
CUCTCMBI

Coo011ecTBO OPraHU3MOB — OMOIIEHO3.
CTpyKTyphl OMOIICHO3a: BUIOBAS,
NpOCTpaHCTBEHHAs, Tpoduyeckas
(mumieBast). BUabI-mOMUHAHTHI.

CBs3u B OHOIIEHO3E.

DKOJOTHYEeCKHE CUCTEMBI (IKOCHCTEMBI ).

ITonsTHE 00 PKOCHCTEME U 6I/IOF60HGH03€.

DyHKIMOHAJIbHBIE KOMIIOHEHTHI
HKOCUCTEMBI: IIPOAYLIEHTHI, KOHCYMEHTHI,
pPEAYLIEHTHI.

Kpyroeopor BemecTs 1 NOTOK SHEPTUUB

PackpbIBaTh conep:kaHre TEPMUHOB UITOHSATH:
OMOIIeHO03, DKOCUCTEMa, OMOTEOIIEHO3, BH/IbI-
JIOMUHAHTHI,

HKOJIOTUYECKas HUILA. XapaKTepU30BaTh
OuoI1eH03 (COO0IIECTBO), Er0 BUIOBYIO,
MPOCTPAHCTBEHHYIO U TPOPUIECKYIO
CTPYKTYPBHI.

OOBACHATH PO KOMIIOHEHTOBOUOIIEHO3Aa B
MOA/IEPKAHUHU ETOCTPYKTYPHI U
CYILIECTBOBAHUs Ha ONPEAEIEHHON
teppuTopur. OOBICHATH OMOJIOTHYECKUI




HKOCUCTEME.
Tpoduueckue (MUIIEBBIE) YPOBHH
sKocucTeMsbl. [IuieBsie Lenu 1 ceTu.
OcHOBHBIE TTOKA3aTENIN IKOCUCTEMBI:
O6uomacca, NpoAyKIHs. DKOJIOrHUECKUe
MUPAMUJIBL: IPOTYKIIUH, YUCICHHOCTH,
o6uomaccel. CBOMCTBA 3KOCHUCTEM:
YCTOWYHBOCTb, CAMOPETYJISILINS, pa3BUTHE.
Cykueccusi.

Yuenue B. U. Bepnajackoro o 6uocgepe.
['panuiipl, coctaB u CTpyKTypa Ouochepsl.
JKvBoe BermiecTBo u ero

dbynkun. Ocobennoctu 6uocheps! Kak
r1100aIbHOM IKOCUCTEMBI.

JluHamuueckoe paBHOBECHE U 0OpaTHas
CBsI3b B OHocdepe.

KpyroBopots! BeniecTs u
OMOreOXMMHYECKUE IIUKIIBI 3JIEMEHTOB
(yrnepona, a3ora).

3oHanbHOCTH Onocdepbl. OCHOBHBIEOMOMBI
CYUIH.

YenoseuecTBO B 6rochepe 3emiu.
AHTpOTNIOTEHHBIE U3MEHEHUSB Onocdepe.
['moGanpHbIe 3KOJIOTHUYECKUE TPOOIEMBI.
Cocy1ecTBoBaHUE PUPOIBI U
yenoBedyecTBa. CoxpaHeHue
O6ropazHO0Opa3us Kak OCHOBA
ycToitunBoctu 6nochepnr. OcHOBa
PaIMOHATIFHOTO YITPABICHHS IPHUPOTHBIMU
pecypcamu M UX UCIIOJIb30BaHHUE.

JloctuxeHus: GMOJIOTUU U OXpaHa MPUPOIbI.

CMBICIT
SIPYCHOCTH U JINCTOBOM MO3AMKHU.

CpaBHHMBaTh KOMIIOHEHTHI OMOIIEHO30B, UX
BUJIOBYIO, TPOCTPAHCTBEHHYIO U TPOPUUECKYIO
CTPYKTYPBI, CBSI3U MEX1yOpraHu3mMaMu
PackpbiBaTh conep:kanre TEpPMUHOB U
MOHSTHI: SKOCUCTEMa, OHMOreOLeHO3,
MPOIYIIEHThI, KOHCYMEHTBI, PEyLICHTHI,
TpoduvecKrue ypoBHH, MUILEBAs

LIETb U CETh, YKOJIOTUYECKUE MUPAMU/IBI,
O6romacca, IpoayKIus,CYKIIECCHSI.
XapakTepu30BaTh CBOMCTBA IKOCUCTEMBI(e€
CIIOCOOHOCTH K JUITUTEIBHOMY
CaMOoNO/IJIEP>KaHUI0, OTHOCUTEIIbHO 3aMKHYTBIN
KpYrOBOPOT BELIECTB, HEOOXOAUMOCTH MTOTOKA
SHEPTHH).

CpaBHUBATh MACTOUIIHBIE U ICTPUTHBIC
MUIICBBIC TIETH, TPOYUUIECKHUE YPOBHH
9KOCHUCTEMBI.

Paznuuate nupaMuipl NPOAYKIIMH, TUPAMUIBI
YUCJICHHOCTU U TUPAMUILIONOMACCHI.
CocTaBisATh LENH U CETU MUTAHUA.
[IepeuncnaTs CBOMCTBA IKOCUCTEM:
YCTOMUYMBOCTb, CAMOPETYIISALUSA, PA3BUTHE
(cykueccus).

OnuchIBaTh MEXAHU3M TIOJIIEPIKAHMS
paBHOBECHUS B 9KOCHCTEMaX.

XapakTepu3oBaTh CYKLIECCHH, BBISIBIIATD
MPUYMHBI U 00IIHE 3aKOHOMEPHOCTH

CMEHBI 3KOCHCTEM




5 ‘ PezepBHOE Bpemst 2
OBILEE
KOJIMYECTBO 34
YACOBIIO 0| 25
I[TPOI'PAMME
Iloypounoe niianuposanue 10 kiaacce
No Tema ypoxka Kontponbeubie | [IpakTuyeckue O1OP
paboThl paboThI
bubmuoreka [JOK
1 Bbuosorus B cucteme HayK https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.

2 [TpakTrueckas pabota Ne 1 «Mcnonp3oBanue 05 bubnuoreka [JOK
pa3IMYHBIX METOJOB IIPU U3yYCHHUU ' https://m.edso0.ru/863e6122
OMOJOTHYECKIX 00BEKTOB

3 buonornueckue CUCTEMBI, IPOLIECCH] U UX bubnuorexa [JOK
U3y4eHHe https://m.edso0.ru/863e6564

4 XHUMHUYECKHM cocTaB KJIETKU. Boma u bu6mmoreka [JOK
MHHEPAIbHBIC COJIU https://m.edso0.ru/863e674e

5 benku. CoctaB u ctpoeHue 6eIKoB bubmiorexa LIOK

' https://m.edso0.ru/863e6b72
DepMeHTHl — OMOJOTHYECKHE KaTalu3aTophI.

6 JlaGopaTtopHnas pabota Ne 1 «3yuenue 05 bubnuoteka [JOK
KaTaJIMTUYECKOM aKTUBHOCTH (PEpMEHTOB (Ha ' https://m.eds00.ru/863e6b72
IpUMepe aMMJIa3bl WJIM KaTalas3bl)»

bu6mmoreka [JOK

! YrueBoast. Jlammaet https://m.edso0.ru/863e6870

bu6mmoreka [JOK

8 Hyxnentosbie kucnotsl. AT® https://m.edsoo.ru/863e6d5c

9 Hcropus 1 MeTo bl U3Y4EHUS KIIETKH. bubnuorexa [IOK

Kirerounas reopust

https://m.edso0.ru/863e6e88



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

10

KieTka kak nenoctHas KuBasg cucremMa

CTpoeHue 3yKapuOTHYECKOM KIIETKH.

JlabopaTtopHas pabota Ne 2 «3yuenue bubnmoreka [JOK

11| crpocHHs KICTOK PACTCHHIA, )KHBOTHBIX, 0.5 https://m.edso0.ru/863e6ff0
rpuOOB 1 OAKTEPUii 110]] MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKPONpPENnapaTax U uX OMHUCAHUE»

bubmuoreka [JOK

12 | OOMeH BemecTB WK METab0JIN3M hitps://m.eds0o.ru/863e766¢

bubmuoreka [JOK

13| @orocunres. Xemocunres https://m.eds00.ru/863e7c98

. bubnuorexa [JOK

14 | Onepremeckuii odmen https://m.edso0.ru/863e7aae
JKu3HEeHHBIN UK KIETKHU. JleeHue KIeTKH.

15| M lebopmopan b 3 b5 | BiomowlOk

https://m.edso0.ru/863e7dc4
KOpEIIKa JTyKa Ha TOTOBBIX
MUKpOIIpEnapaTax»»

16 buocunres 6enka. Peakuys MaTpuaHOro bu6mmoreka [JOK
CHHTE3a https://m.edso0.ru/863e796e

bu6mmorexa [IOK

17| Tpancisums — Ouocuntes denca https://m.eds00.ru/863e796e

18 | Hexknetounsie GOPMBI )KU3HU — BUPYCHI bubmiorexa HOK

https://m.edso0.ru/863e7540
bu6mmoreka [IOK

19 | dopmbl pa3MHOXKEHHS OPTaHU3MOB https://m.edso0.ru/863e81b6

https://m.edso0.ru/863e831e
N bubmuoreka [JOK

20| Metios https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK.

21 OmnonorBopenue. Jlaboparopuast padora Ne 4 05 bubmuorexa [JOK
«M3ydyeHue cTpoeHHs MOJIOBBIX KJIETOK Ha ' https://m.edso0.ru/863e81b6
TOTOBBIX MUKpPOIIpEIapaTaxy

bu6nmnoreka [JOK
22 | HVuauBuayanbHOE pa3BUTHE OPraHU3MOB

https://m.edso0.ru/863e8436



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436

I'enetuka — HayKa O HaCJICACTBCHHOCTHU U

bubmuoreka [JOK

23 U3MCHYMBOCTH https://m.eds00.ru/863e86f2
o4 3aKOHOMEPHOCTH HACJIEAOBAHUS TPU3HAKOB. bubnmoreka [JOK
MOHOrHOPHIHOE CKPEIMBAHKE https://m.eds00.ru/863e8878
o5 Jurubpuanoe cKpeuBanye. 3aKoH bubmmorexa [IOK
HE3aBUCHMOI'0 HACJIEJOBAHUS PU3HAKOB https://m.edso0.ru/863e89a4
CuernieHHOE HAClIeJJOBAaHUE TTPU3HAKOB.
JlaGopaTtopHas pabora Ne 5 «3yuenue
26 | pe3yapTaTOB MOHOTHOPUIHOTO U 0.5
JUTHOPHUIHOTO CKPEIUBaHus y Apo30duiibl Ha
TOTOBBIX MUKpOIIpEnapaTax»
97 ['eneruka nona. HacnegoBanue mpu3HaKkos,
CIETUICHHBIX C ITOJIOM
W3menunBocth. Henacnenctsennas
M3MEHYMBOCTb. JIJabopaTopHas padota Ne 6.
28 | Uzyuenue MmonudukamoHHON U3MEHUYHUBOCTH, 0.5
MOCTPOCHUE BAPHAIIMOHHOTO Psijia U
BapHUAIMOHHON KPUBOI»
HacnencrBennast "3MEHYMBOCTb.
29 JlaGopatopHas pabota Ne 7. «AHanu3 05
MyTaluui y 1po30(uisl Ha TOTOBBIX '
MUKpOTpenaparax»
30 | T'eneruka yenoBeka
31 0O000menue mo teme «HaciieacTBEHHOCTh U
M3MEHYUBOCTh OPTaHU3MOB
32 | Ceneknusi Kak HayKa U IPOIIECC
33 MeTobl U JOCTHXKEHUS CENEKITNN PACTCHHUH 1
YKUBOTHBIX
34 | buoTexHONOTrHs KaKk OTPacib MPOU3BOJICTBA
IloypouHoe miianuposanme 11 kiaace
Ne Tema ypoka Konrtponensle | [IpakTnueckue SLOP
paboThI paboThI



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

bubmuoreka [JOK

! IBOMIOLKS 1 METOBI €€ H3yHIEHHA https://m.edso0.ru/863ea20e
2 HcTopust pa3BuTHs IpeaCTaBICHHUA 00 bubmmorexa [IOK
9BOJIIOLIUH https://m.eds00.ru/863e9570
3 MuKpo3BOITIOIHS bubmorexa LIOK
https://m.edso0.ru/863e9cle
[Momynsnus Kak >IeMeHTapHasi eIMHUIA BUIa
4 u sBosroruu. JlaboparopHas padora Ne 1 05 bubmuoreka [JOK
«CpaBHEHHE BUJIOB 10 MOP(OIOTHIECKOMY ' https://m.eds00.ru/863e99c6
KPUTEPHIO»
5 JIBrkymue cuitbl (3ieMeHTapHbIE (PaKTOPHI) bubnuorexa [JOK
9BOJIIOLIUH https://m.edsoo.ru/863e9da4
. bubnuorexa [JOK
6 EcrecTBenHsbIi 0TOOp 1 €ro GopMbl https://m.eds00.ru/863e9ed0
Pe3ynpTarhl 3BOMIIOLNHU: TPUCTIOCOOIEHHOCTh
OpraHU3MOB M BUJ000pa30BaHuE. Bubnmorexa [IOK
7 JlaboparopHuas padota Ne 2 «Onncal.{.ne 0.5 https:/m.eds00.ru/863e9fde
IpUCIOCOOIEHHOCTH OpraHusMa u eé
OTHOCHTEJIBHOTO XapakTepay
8 HanpaBnenus v myTu Makpo3BOIIOLUU bubmorexa HOK
https://m.edso0.ru/863e9cle
9 HeoOpaTrMOCTh 3BOJTIONNT
10 HcTopus >xu3HU Ha 3eMJI€ U METOABI €€
W3yUeHUS
11 | TunoTe3sl NPOUCXOXKIECHUS KU3HU Ha 3emiie bubmmorexa [TOK
https://m.edso0.ru/863ea5a6
12 Pa3BuTHe %u3HN Ha 3eMiie 110 3paM U bub6nuorexa [IOK
neproaaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl HBOJIOLUH PACTUTEILHOTO U
KUBOTHOTO Mupa. [IpakTrueckas padorta Ne 1 bubnnorexa [JOK
13 . 0.5 )
«M3y4yeHune ucKkonaeMbIX OCTaTKOB pacTeHUH 1 https://m.edsoo.ru/863ea8bc
KUBOTHBIX B KOJUIEKITHSIX )
bu6mmorexa [{IOK
14 | CoBpemeHHas cuCTeMa OPraHUYeCKOro MUpa

https://m.edso0.ru/863ea48e



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e

bubmuoreka [JOK

15 | DBomronus yenoBeka (aHTPOIOTEHE3) hitps://m.eds0o.ru/863eac2c
bubmuoreka [JOK
16 | JIBwxymue cuibl (pakTopsl) aHTPOIIOTCHE3a hitps://m.edsoo.ru/863ead44
17| OcHOBHBIE CTaJUU IBOJIIOIIMHU YEJIOBEKA
18 UYenoBeveckue pachl U MPUPOIHBIE aan Talli| bu6mmoreka [JOK
4eJIoBeKa https://m.edsoo.ru/863eaea2
PesepBHbIil ypok. O60011ICHHE 1O TEME
19 | «BoO3HUKHOBEHHE U Pa3BUTHUE KU3HH HA
3emie»
20 | Dxkosorusi KaKk HayKa
bu6mmoreka [IOK
21 | Cpensl oOMTAHUS U IKOJIOTHYECKUE (HAKTOPBI https://m.edsoo.ru/863eafec
Abuotnueckue pakropsl. JlaboparopHas
pabota Ne 3. «Mopdornoruueckre
29 0COOEHHOCTH PACTEHHI U3 PA3HBIX MECT 05 bubnuorexa [JOK
obutanus». JlaboparopHas padota Ne 4. ' https://m.edso0.ru/863eb10e
«BiasiHEE cBETa HA POCT U PA3BUTHE
YEPEHKOB KOJICyCay
bu6mmoreka [IOK
23 | buoruucciue paxTope! https://m.edso0.ru/863eb348
DKOJIOTHIECKUE XapPAKTSPUCTHUKHU TOIMYJISIIHH.
24 [Tpaktnyeckas padora Ne 2 «Iloxcuér 05
TUIOTHOCTH TIOIYJISIIIAIA Pa3HbIX BUIIOB '
pacTeHu»
25 | CooOmiecTBa OpraHu3MOB — OHOIIEHO3 Eggsﬁ?/%éezzgg)rﬁl%%b 463
26 | DKOJOTHYECKUE CHCTEMBI (IKOCHCTEMBI) bubmiorexa HOK
https://m.edso0.ru/863eb46a
HOBHBIC TIOKA3aTeIN DKOCUCTEMBI.
27 inOJ(':OFI/I‘fCCI?I/I:: ?H;:MI:I[:I(.: (;:B(fﬁCTBa bubmmorexa [JOK
https://m.edsoo.ru/863eb5fa
skocucteM. Cykueccust
28 | TlpupoaHbIe 3KOCHCTEMBI
29 | AHTpONOreHHbIe YKOCUCTEMbI



https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

bubmuoreka [JOK

30 | buocdhepa — riobanpHas IKOCUCTEMA 3EMITH https://m.edsoo.ru/863ebb5e

bubmuoreka [JOK

31| 3aKOHOMEpPHOCTH CyIIEeCTBOBaHUS OHMOCHEphI https://m.eds00.ru/863ebd16

32 | YenoseuecTBo B Ouochepe 3emin

bu6mmoreka [JOK

33 | CocymiecTBOBaHUE MPUPOIBI U YETIOBEUECTBA hitps://m.eds0o.ru/863ebale

0000mmenue TeMsl «CooOriecTsa u
DKOJIOTHYECKUE CUCTEMBI»

34

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

e buonorus, 10 knace/ [Naceunnk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue /Ilox pex. [Taceunnka B.B., AknmoHepHOE 00111eCTBO
«M3parensctBO «lIpocBemienne»
e buonorus, 11 knace/ [laceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue /Iloxg pex. [laceunnka B.B., AkimonepHoe o01iecTBo
«M3marenscTBO «lIpocBemenune»
METOANYECKHUE MATEPUAJIBI J1JIs1 YUUTEJIA

1.A.}O.Nonnesa. A.B.Topranos. buonorus B cxemax u tadnuiax 9dKCMO Mocksa. 2012 r

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

PDOIII https://resh.edu.ru/subject/5/

http://bio.1september.ru
http://college.ru/biologiya/
http://www.eco.nw.ru



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://resh.edu.ru/subject/5/

http://www.sbio.info
http://www.darwin.museum.ru
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