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HHOACHUTEJIBHAA 3AIIMCKA

[Ipu pazpaboTke mporpamMMbl MO OMOJOTHMHM TEOPETUYECKYI0 OCHOBY JJISI ONpE/AEICHHUs
MOAXO0JI0OB K (OPMHUPOBAHUIO coJepKaHUs ydeOHoro mnpeamera «buonorus» cocraBUiIu:
koHuentyainbHble nojoxenus ®I'OC COO o B3auMooOyCIIOBIEHHOCTH LENeH, COJAepX aHUs,
pe3ynbTaToB 00y4YeHUs M TpeOOBaHMI K YPOBHIO MOATOTOBKH BBIYCKHHMKOB, TOJIOXKEHUS 00
O0IMX LEeNIX U NPUHIUIAX, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro
obmero obpaszoBanus B Poccuiickoit Denepanuu, a TakKe MOJ0KESHUS O crielupuKe OMOJIOTHH,
e 3HaYeHWU B TO3HAHMU >KUBOM MPHUPOJBI M O0ECHeueHHM CYLIECTBOBaHMS 4YeJIOBEYECKOTO
oOmectBa. CorjgacHO Ha3BaHHBIM IOJIOKEHHSIM, OINPEAETIeHbl OCHOBHBIE (DYHKIIMU MPOTpaMMBbl
1o OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma o Ouosioruu naéT MpeacTaBlICHUE O LENsAX, 00 O0IIel cTpaTeruu 00y4YeHus,
BOCIIUTaHUS M Ppa3BUTUS OOydvaloIIMXcs cpeacTBamMu yuyeOHoro mnpenmera «buonorusy,
onpezenseT o0sA3aTeNbHOE NPEAMETHOE COJIEpPIKaHUE, €ro CTPYKTYpYy, paclpelneieHHue 1o
paszienaM U TeMaM, PEKOMEHAYyeMYIO IMOCIeI0BaTeIbHOCTh M3YUYEHHs yueOHOTro marepuaia c
y4E€TOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JJOTMKM 00pa30BaTEILHOrO MpoIlecca,
BO3PACTHBIX 0COOEHHOCTEH 00yYaroLIXCsl.

B nporpamme mno Ouonoruum TakKe YUHUTHIBAIOTCA TpPeOOBAaHUA K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpeJMETHBIM M MPEIMETHBIM pe3yibTaTaM oOydeHus B (hopMupoBaHUH
OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIBHOMN JEATEILHOCTH/YUeOHBIX TEUCTBUI 00YUYaOIMUXCS IO
OCBOCHHMIO COJIEPKaHHsI OMOJIOrHYECKOro 00pa3oBaHMsL.

B nporpamme no 6uonoruu (1011 kmaccel, 0a30BbIil ypOBEHb) pEaan30BaH MPUHIIMII
IOPEEMCTBEHHOCTH B HW3y4YeHUM Ouonoruu, Osarogaps dYeMy B HEW MpocMaTpuBaeTcs
HaIpaBJIEHHOCTh HA Pa3BUTHE 3HAHHM, CBSI3aHHBIX C (POPMHUPOBAHHUEM €CTECTBEHHO-HAY4YHOI'O
MHUPOBO33pEHHUS, LIEHHOCTHBIX OpPUEHTALMM  JIMYHOCTH, OSKOJOTMYECKOIO  MBILUICHUS,
IPEJICTaBICHUH O 3J0pOBOM 00pa3e >KM3HU U OEpeXHbIM OTHOLIEHHUEM K OKpYKarolen
npupoaHoil cpene. IlosTomy Hapsay ¢ M3yyeHHEM OOIIEOMOJIOTMYECKUX TEOPHH, a TaKke
3HAHUN O CTPOEHUH >KMBBIX CUCTEM PA3HOT'0 PAHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOUINX B HUX
IpOIIECCOB B TMpOrpaMMe MO OHMOJIOTUM YJEJIEHO BHUMaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHWUW B TIOBCEIHEBHOM >KM3HU JJISl PEIICHUs IPUKIIAJIHbIX 3a/1a4, B TOM YKCIe: TpoUIaKTUKN
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMH  4YEJOBEKa, MEAUKO-TEHETHYECKOI0  KOHCYJBTUPOBAHMUSA,
000CHOBaHHUS IKOJIOTUYECKHU 11€JI€CO00pa3HOT0 MOBEJACHUS B OKpYXarollel MpUpOIHON cpele,
aHalu3a BIMAHUS XO3AHCTBEHHOM JEATENBbHOCTH YEJIOBEKAa Ha COCTOSHME MPUPOIHBIX U
UCKYCCTBEHHBIX IKOCHCTEM. YCHJIEHHE BHUMAaHMs K MPUKIAJAHON HAINpPaBIEHHOCTH Y4eOHOTO
npeamera «buoIorus» MpoJUKTOBAaHO HEOOXOIUMOCTBIO OOecreueHHs! YCIOBUN JUIs pelIeHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOTHYECKOT0 00pa30BaHusl, KOTOpask MPEeIoiaraet
(dopmupoBaHue y OOy4aroIUXcs CIIOCOOHOCTH aanTUPOBATbCS K W3MEHEHHMSM TUHAMUYHO
Pa3BHUBAIOIIETOCS] COBPEMEHHOT'O MUDA.

buonorus Ha ypoBHEe cpeaHero oOmiero oOpa3oBaHUs 3aHUMaeT BaxHoe Mmecto. OHa
obecrieunBaeT (popMupoBaHHE Yy OOYUYaIONIMXCS TPEACTABICHUH O HAay4YHOW KapTHHE MHPA,
pacumpsieT 1 0000IaeT 3HaHUs O )KUBOH NpUpoje, €€ OTIMYUTEIbHBIX IPU3HAKAX — YPOBHEBOM
OpraHM3allii W DHBOJIIOLMH, CO34aéT YCJIOBMS JUIs: IO3HAHUS 3aKOHOB JKHMBOM MPUPOIBI,
(dopmMupoBaHUs (YHKLIMOHAIBHON I'pPaMOTHOCTH, HAaBBIKOB 3JI0pOBOro M Oe3omacHoro obpasa
YKU3HU, SKOJIOTUYECKOTO MBIIIJICHUS], LIEHHOCTHOI'O OTHOILIEHHUS K KUBOM MPUPOJE U YETIOBEKY.

Bonbmioe 3HaueHue OMOJIOTHS HMEET TakXKe JUIsl peIIeHUs BOCIUTATEIbHBIX U
Pa3BUBAIOIIMX 33124 CPEJAHEro oomero o0pa3oBaHus, connanu3anuu odydatonmxcs. M3yuenue
6uosiorun o0ecrieunBaet YCIIOBHS s (dopmupoBaHus UHTEJUICKTYaJIbHbIX,
KOMMYHHUKAIIHOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETHYECKOW KYJIBTYPHI, CIIOCOOCTBYET
UHTErpay OMOJOIMYECKUX 3HAHUHM C MPEeJICTaBICHUSAMM U3 IPYTUX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHH U Teorpaduu. HazBaHHBIE TIOJ0XKEHUS O TPETHA3HAYCHUH Y4eOHOTO



npeamera «buonmorus» COCTaBUIM OCHOBY Ui OIpPEIENIeHHs IMOJIXOAOB K OTOOpy H
CTPYKTYpPHUPOBAHUIO €TO CO/EP KaHUS, IPEJICTABICHHOTO B IpOrpaMMe Mo OHOIOTHH.

OT10op conepxkanus yueOHoro npeamera «buosorus» Ha 6a30BOM YPOBHE OCYIIECTBIIEH C
MO3UIUHN KyJIbTYPOCOOOPA3HOIO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOyYarOIIHECcs TOJIKHBI
OCBOHUTbH 3HAHMUA M YMEHHs, 3HAUUMbIE Ui (OpMUpOBaHUs OOIIEH KyJIbTyphl, ONpeAesIonne
aJIeKBaTHOE TIOBEJIEHUE 4YEJIOBEKa B OKpY’Kalolled MNPUPOAHON cpesne, BOCTpeOOBaHHBIE B
MIOBCEHEBHOM JKM3HU U NpPaKTU4ecKol aesrenbHocTH. Ocoboe MecTo B 3TOH cucTtemMe 3HaHUN
3aHMMAIOT 3JIEMEHTBl COJEP)KAaHUSA, KOTOpble CIIy>)KaT OCHOBOM Juis  (OpMHUpPOBaHUS
IPEJICTaBICHUA O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHE MHpa U LEHHOCTHBIX
OpHUEHTAIMX JTUYHOCTH, CIOCOOCTBYIOIIUX I'YMaHU3allUKA OMOJIOTHYE€CKOro 00pa3oBaHusl.

CrpykTypupoBaHHE COJepXkKaHUs Y4yeOHOro MaTepuasa B NporpaMMe IO OHOJIOTUU
OCYIIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIMUYUTENBHBIX OCOOEHHOCTSIX
KUBOM NpUpOIBl, O €€ ypPOBHEBOM OpraHM3alMd U HBOJIIOLMHU. B COOTBETCTBUM C 3TUM B
CTpYKType yueOHoro npeamera «buonorus» BblienaeHbl CIEAYIOLUUE COAEpKATEIbHbIE JIMHUU:
«buonorus kak Hayka. MeToJpl HAYYHOTO MO3HaHUA», «KieTka kak OMoIornyeckas cCUCTeMay,
«Opranusm kak Ouosiornyeckas cucrema», «Cuctema ¥ MHOroodpasue OpraHMuecKoro Mupay,
«OBOJIIOLINS KUBOM NPUPOABI», « IKOCUCTEMBI U MIPUCYILIUE UM 3aKOHOMEPHOCTIY.

Henp uszyuenuss yueOHoro mnpenmera «buonorus» Ha 0a30BOM ypoBHE — OBJIAJICHHE
00yYarolyUMHUCS 3HAHUSAMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3alMM >KHUBBIX CUCTEM
pa3HoOro paHra u nNpuoOpeTeHrne YMEHU UCIIOJIb30BaTh 3TU 3HAHUS JJISI TPAMOTHBIX JICUCTBUH B
OTHOILICHUU OOBEKTOB KUBOI MPHUPOJIBI U PEIICHUS Pa3IMYHBIX KU3HEHHBIX IPOOIEeM.

Joctuxenue nenu u3zydeHus ydeOHoro mnpenmera «buonorus» Ha 6a30BOM YpOBHE
o0ecreunBaeTcsl peLIeHUEeM CIeIyIOIINX 3a/1a4:

OCBOEHHE OOyYaroIIMMUCA CHCTEMbl 3HAHUH O OHOJOTMYECKHX TEOpUAX, YUEHUSX,
3aKOHaX, 3aKOHOMEpHOCTSX, TMIOTe3aX, MpaBUiax, CIyXal[UX OCHOBOH Ui (hOpPMHUpPOBAHMS
IPEJICTaBICHUA O €CTECTBEHHO-HAy4YHON KapTUHE MHUpa, O METOAAaX HAay4YHOIO IO3HaHUf,
CTPOEHUHU, MHOI000pa3sMM M OCOOCHHOCTSAX MHBBIX CHUCTEM pa3HOTO YPOBHS OpraHU3alyH,
BBIJIAIOIIUXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAaHUSAX B OMOJIOTHY;

¢dopmupoBaHue y 0Oy4yaromMXCs MO3HABATENbHBIX, MHTEJJIEKTYAIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEH B Ipolecce aHalIM3a JaHHBIX O MyTSAX Pa3BUTHUS B OMOJIOTMU HAyYHBIX B3IJIS/I0B,
UAEH U OJIXO0J0B K U3yUEHUIO KUBBIX CUCTEM Pa3HOI'O YPOBHS OpraHU3aluy;

CTaHOBJIEHHME Yy OOydJaromuxcsi oOmeil KyJabTypbl, (QYHKIMOHAJIBHOH TIPaMOTHOCTH,
pa3BUTHE YMEHHUH OOBSCHATH M OLEHMBAThH SBJICHHS OKPYXKAIOIIEro MUpPA >KUBOW NMPHUPOJBI HA
OCHOBaHUU 3HAHUH U ONBITA, MOJTYYEHHBIX PU U3yUYEHUU OUOJIOTHH;

¢dbopmupoBaHue y OOy4arolUXcs YMEHMH MJUIIOCTPUPOBATh 3HAUEHUE OMOJIOTMYECKHX
3HAHUW B TPAKTUYECKOM MAESITENbHOCTH YEJIOBEKAa, Pa3BUTUU COBPEMEHHBIX MEAMIIMHCKHUX
TEXHOJIOTUH 1 arpoOMOTEXHOIOT HiA;

BOCIUTAaHWE YOEXKAEHHOCTH B BO3MOXHOCTM TO3HAHMS YEJIIOBEKOM >KMBOW IPUPOJIBI,
HE0OXOIMMOCTH OEpPEKHOTO OTHOLICHUS K HEeH, COOMIOIEHUS] STUYECKUX HOPM IIPU NMPOBEJCHUN
OMOJIOrMYECKHUX UCCIIEIOBAHNM;

OCO3HaHME LEHHOCTH OMOJOrMYECKMX 3HAHUM JUIsl MOBBILIEHUS YPOBHS 3KOJIOTMYECKOMN
KYJBTYpBbI, 1151 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

IpUMEHEHHUEe MPHOOPETEHHBIX 3HAHUM UM YMEHUH B MOBCEJHEBHOW JKU3HU Ul OLECHKHU
HOCTIEACTBUM CBOEH NEATENbHOCTH 10 OTHOILEHHUIO K OKpYXaroulell cpene, COOCTBEHHOMY
3]10pOBbI0, 000CHOBaHME U COOIOACHNE Mep NPOPUIAKTUKH 3a00JI€BaHUH.

B cucreme cpeanero obuero oopasosanus «buonorusy», usyyaemas Ha 6a30BOM ypOBHE,
SBIIICTCSL O0s3aTENbHBIM YUEOHBIM HNPEIMETOM, BXOJSAIIMM B COCTaB IPEIMETHOM 00sacTH
«EcTecTBeHHO-HayUHBbIE TPEIMETHI.

Jlis u3yyeHus 6MosIOTMM Ha 6a30BOM ypOBHE CpeJHEro olIiero o0pa3oBaHUsl OTBOAUTCS
68 yacos: B 10 kitacce — 34 yaca (1 gac B Henento), B 11 kimacce — 34uaca (1 gac B HeAel0).



COJEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OHMOJIOTMH C OOLIECTBEHHBIMU, TEXHHUYECKUMHU U JPYTHMMH
€CTECTBEHHBIMU HayKaMH, (uiocodueil, 3TUKOW, 3CTeTUKON U mpaBoM. Ponbp Ouonoruu B
(hopMHUpPOBaHUN COBPEMEHHOW HAYyYHOUH KapTHHBI Mupa. CucTeMa OMOJIOTHYECKUX HAYK.

MeTto1bl TO3HAHUS KUBOM MPHUPOABI (HAOII0IeHUE, SKCIIEPUMEHT, ONKMCAaHUE, U3MEpPEHUE,
KJIaccu(puKaIus, MOISIMPOBAHUE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHncTpanuu:

[Toptpetsr: Y. Japsun, I'. Mennens, H. K. Konbuos, /x. Yorcon u @. Kpuxk.

Tabmuis! u cxeMbl: « MeToIbI TO3HAHUS KUBON PUPOIBD».

JlabopaTopHble U NpaKkTHYeCKHEe PadoThI:

[TpakTiueckass pabota Ne 1. «Vcmonp3oBaHMe pa3NMYHBIX METOAOB NPHU HU3YYECHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cuCTEMbI M UX OPraHU3AIUA.

JKusbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouojoruu. OTIUYHE >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CpoiicTBa OumocucteM © HX pa3HooOpasue. YpPOBHU OpraHu3alid  OUOCHCTEM:
MOJIEKYJIIPHBIMA,  KJIETOYHBIM,  TKAaHEBbIA,  OpPraHU3MEHHBIM,  MOMYJISLIUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTreoeHOTHYECKH), OMOC(hEPHBIA.

JdemoHcTpauuu:

Tabmuuper u cxembl: «OCHOBHBIE NPU3HAKU KHU3HH», «YPOBHH OpraHM3alud >KUBOH
IPUPOJIBI.

O6opynoBanwue: Moaens Momekybl JJHK.

Tema 3. XuMH4ecKuii COCTaB M CTPOEHUE KJIETKH.

XUMUYECKUI COCTaB KJIETKHU. XUMHYECKUE  DIIEMEHTHI: MaKpOd3JIEMEHTEI,
MUKpO3JeMeHThl. Bosia 1 MUHepasbHbIE BellecTBa.

OYHKIMUA BOJbI M MUHEpaIbHBIX BelIeCTB B KieTke. [lojgaepikaHue OCMOTHYECKOTO
OanaHca.

Benku. CoctaB u crpoeHue 6e1KoB. AMUHOKHCIOTH — MOHOMEpHI OenkoB. HesameHnmbie
U 3aMEHUMBIC AMHUHOKHUCIOTHL. AMHMHOKHCIIOTHBI COCTaB. YPOBHH CTPYKTYphl O€IKOBOM
MOJIEKYJIbl (TIEpBUYHAs, BTOPUYHAs, TPETUYHAs M UYETBEPTUYHAS CTPYKTypa). XUMHUUYECKUE
cBoicTBa OenKkoB. buonorndyeckue GyHKIIMN OEITKOB.

®epMeHTHI — Ouonornyeckue karanu3aTopbl. CTpoeHHe (GepMeHTa: aKTHBHBIA ILIEHTD,
cyocrpatnas  crenuduuroctb.  Kodepmentsl. Burtammapl.  OTiauums  GepMeHTOB  OT
HEOPTraHWYECKUX KaTalln3aTOPOB.

YrneBoabl: MOHOCaxapu bl (TJIFOKO3a, prd03a 1 Ie30KCHpuO03a), Aucaxapusl (caxaposa,
JaKTO3a) W TMOJIUCAaXapuibl (Kpaxmall, TJIMKOTeH, IeJUTioa03a). buomorndeckue QyHKIUN
YTJIEBOJIOB.

Jlunuapl:  Tpurauuepunsl, ¢ochonununel, crepounsl. [unpopunbHO-rHIPOdOOHBIE
cBoiictBa. buonornyeckue ¢yHkiuu aununoB. CpaBHEHUE YTIEBOJOB, OEIKOB U JTUIHAOB Kak
HWCTOYHUKOB SHEPTUHU.

Hyxneunossie kucnotsl: JJHK n PHK. Hykneotuasl — MOHOMEPBI HYKJIEMHOBBIX KHCJOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenne m ¢ynkuun PHK. Bugst PHK. AT®: crpoenue u
dbyHKIIH.

Huronorus — Hayka o kinerke. KierouHas Tteopus — mpumep B3aMMOJECHCTBUS UAECH U
(hakTOB B HAYYHOM [MO3HAHUU. METO/1bI U3yUEHUSs KIETKH.



Krnerka kak nenoctHas xwuBas cucrema. OOIue Npu3HaKM KIETOK: 3aMKHYTasi Hapy>KHas
MeMmOpaHa, mosekyJsl JIHK kak reneTnueckuii anmnapar, CUCTEMa CUHTE3a Oelka.

Tunsl KIETOK: JyKapuoTHdeckas M mpokapuoTudeckas. (OCOOCHHOCTH CTPOEHUs
npokapuoTnyeckou kiuetku. Knerounas crenka 6akrepuil. CTpoeHHe 3yKapuOTHYECKOH KIIETKH.
OCHOBHBIE OTIMYHUS PACTUTEIHHON, )KUBOTHOM U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHl KJIETOK — KJICTOYHAsl CTEHKA, TIMKOKAIUKC, UX (YHKIUH.
[TnasmaTtnueckass MeMmOpana, e€ cBoicTBa M (QyHkuuu. [luTomnmazmMa u €€ OpraHOUIHI
OnnomemOpanubie opranounsl kietku: IIIC, anmapar ['onbmku, mm3ocomsl. [lomyaBToHOMHBIE
OpraHouAbl KJIETKH: MHUTOXOHAPWH, MiaacTuiabl. [IpoucxoxaeHne MUTOXOHAPUA U TUIACTHI.
Bunst mitactun. HememOpanHbIe OpraHOUIbI KJIETKH: pUOOCOMBI, KJIETOUHBIN IIEHTP, EHTPHOJIH,
PECHUYKH, KIyTUKU. DyHKIINN OPraHOUAOB KIETKU. BKitoueHus.

SAnpo — perynsaTopHbIi HeHTp KieTkh. CTpoeHue sapa: siiepHas 000I0uka, Kapuoriasma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpanuu:

[optpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. Illnelinen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Muarpammsl:  «PacnpeneneHue XUMHUYECKHX OJJIEMEHTOB B HEXKHMBOM  IIPUPOACY,
«Pacnipenenenue XUMUYECKUX IEMEHTOB B )KMBOW IIPUPOJIE.

Tabmuuer u cxemsl: «Ilepuoanyeckas TaOnuIa XUMHUYECKUX DJIEMEHTOB», «CTpoeHue
MOJIEKYJIbI BOJbI», «bruocunres 6enka», «CTpoeHue MoieKyisl 6enka», «CtpoeHue hepmeHTay,
«Hyxneunossie kucnotsl. JJHK», «Ctpoenne monekyiasl ATDy», «CtpoeHue 3ykapruoTHYECKON
KIeTKn», «CTpoeHue XKHUBOTHOM KieTku», «CTpoeHue pacTUTeNbHOM KIeTKn», «CTpoeHue
MPOKAPUOTUYECKON KIIETKI», «CTpOoCHHE siipa KIETKU», « Y TIEBOABDY, «JIumuasn.

OO6opynoBaHue: CBETOBOW MHKPOCKOI, 00OpyZOBaHME HJsi NMPOBENCHUS HAOIIOACHMIA,
U3MEPEHHH, SKCIIEPUMEHTOB, MUKPOIPENApaThl PACTUTEIBHBIX, KUBOTHBIX U OaKTEepPHAIbLHBIX
KJIETOK.

JlabopaTopHble M NpaKTHYeCKHE PadOThI:

JlaGopaTopnass pabora Ne 1. «M3yueHue KaTaIUTHYECKON aKTUBHOCTH (EepMEHTOB (Ha
pUMEpPE aMIJIa3bl UK KaTalasbl).

JlaGopatopHass padota Ne 2. «M3ydeHume CTpOEHHUS KIETOK DPACTCHHM, >XHBOTHBIX W
OakTepuil 0T MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KusHe1eATeJIbHOCTh KICTKH.

OOMeH BemecTB, WIH MeTa0Omu3M. AcCCUMWISIHS (IJIaCTHUYECKUd OOMEH) U
JTUCCUMUJIISAIINS (SHEPTETHUECKUt 0OMEH) — IBE€ CTOPOHBI €IMHOTO TMpoIiecca MeTadonu3ma. Poib
3aKOHOB COXPAHEHHUS BEIUIECTB M SHEPTUU B TOHUMAaHUU MeTaboIM3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOGHBIN U TeTepoTpodHbid. Poms pepMenToB B 0OMeHE
BEILECTB U MPEBPAIICHUH SHEPTUU B KIIETKE.

®dotocunre3. CBeroBas u TeMHOBas (a3el orocuHTeza. Peaknuu ¢doTocuHTE3A.
OddexTuBHOCTh PoTOCHHTE3a. 3HAUEHUE (POTOCHHTE3A AJIsI KU3HU Ha 3emiie. BiusiHue ycinoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0 MPOJAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocHHTe3. XEeMOCHHTE3UPYIOIIHe OaKTepuu. 3HAUCHHE XEMOCHHTe3a JUIsl KU3HU Ha
3emute.

Ouepreruyecknii oOMeH B KJeTke. PaciieruieHue  BEIIECTB, BbICICHHUE U
AKKyMYJIIPOBaHHE SHEPTUU B KJIETKE. DTalbl JHEpreTuyeckoro ooMena. I nukonus. bpoxxenue u
ero Buabl. KucimoponHoe oxkuciaeHue, WIM  KIETOYHOE JAbixaHue. OKHUCIHUTEIbHOE
dhochopmmpoBanue. DPHEKTHBHOCTH YIHEPIrETUIECKOTO 0OMEHA.

Peakuun wmarpuuyHoro cuHres3a. l'enernyeckas wunpopmamus u JHK. Peammuzauums
reHeTH4YecKol mHpopMaIuu B KJIETKe. [ €eHeTHUeCKHil KOJ M €ro CBoWCTBa. TpaHCKpUIIIIHS —
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matpuuHblii cuaTe3 PHK. Tpancnsuus — Ouocunres Oenka. Dtansl Tpanciasuuu. Konuposanue
aMUHOKHCIIOT. Posib pubocom B GuocuHTe3€e Oernka.

Heknerounsie ¢opmbl ku3Hu — Bupychl. HMcropus oTkpeiTusi BupycoB (. U.
NBanoBckwif). OcoOOEHHOCTH CTPOCHUS U JKU3HCHHOTO IUKIIA BHPYcoB. bakTepuodaru. bonesnn
pacTeHUi, )KUBOTHBIX U YE€JIOBEKa, BhI3bIBa€MbIE BUpycaMu. Bupyc nMMyHoaeduuTa dyenoBeka

(BUY) - BoszOymurens CIIMJla. OOpaTHas TpaHCKPHUINIWS, peBEpTa3a W HWHTETpasa.
[MpodunakTuka pacpocTpaHEHUS] BUPYCHBIX 3a00JIEBaHUIA.
JdemoHncTpauuu:

[Toptpetsi: H. K. Konbiios, JI. 1. UBanoBckuii, K. A. Tumupszes.

Tabmumer  w cxembl: «Tumbl  muTaHusy, «Mertabonusm»,  «MHUTOXOHAPUS,
«JHepretnueckuii ooMen», «Xmnopomiact», «Dorocuntes», «Ctpoenne JJHK», «Ctpoenue u
¢yHkunoHupoBanue reHa», «CunHres  Oenka», «['eHermueckuit  kom», «BuUpyce»,
«baktepuodarn», «Ctpoenne wu ku3HeHHBIM 1wKa Bupyca CIIM]/la, Oakrepuodaray,
«Penmukanust JTHK».

O6opynoBanue: moaenu-ammukanuu «Yasoenue IHK u tpanckpunius», «buocunaTte3
6enkay, «CTpoeHue KIeTKN», Mozensb cTpykTypsl JTHK.

Tema 5. Pa3MHoOKeHHE M HHAUBUIYAJbHOE PA3BUTHE OPraHU3MOB.

KneTounblii 1uKi, WM KU3HEHHbIM IUKN KieTku. MHTepdasa um mutos. Ilpomeccsr,
npoTrekarome B uHTepdase. Permukamms — peakmus matpuanoro cuHrte3a [IHK. Ctpoenue
XpoMOCcOM. XPOMOCOMHBIH HA0Op — KapUOTHUIl. J[MTUIOMAHBIA W TaIUIOMIHBIA XPOMOCOMHBIC
Habopbl. Xpomatuasl. LluTonornueckue OCHOBBI Pa3MHOXKEHUS U MHIWBUIYaITBbHOTO Pa3BUTHUS
OpPraHU3MOB.

Henenne xnetkn — muto3. Cragum mwurosa. IIpouneccel, mpoucxonsdmiue Ha pasHbIX
CTagusIX MUTO3a. brosoruueckuii CMBICI MATO3A.

[TporpamMmmupyemas rulesb KIETKH — aromnTo3.

@opMbl  pa3MHOXKEHHsI OpPraHu3MOB: Oecrosioe © MojioBoe. Buapl  Oecnosioro
Pa3MHOXKEHHUS: JIeJICHHE HaJBOE, MOYKOBAaHUE OJHO- MU MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BETre€TaTUBHOE pa3MHOKEHUE. VICKyCCTBEHHOE KIOHHPOBAaHUE OPraHU3MOB, €0 3HAYEHUE IS
CEJIEKLIUU.

[TonmoBoe pa3MHOXKEHHE, €T0 OTINYHUS OT OECIOI0rO.

Meito3. Craguu meio3a. [Ipoieccel, mpoucxondmue Ha craausx Mmenosa. [loBenenue
XpoMocoM B Meno3e. Kpoccunrosep. bruonornyeckuii CMbICI U 3HAYEHUE MENO03a.

["amerorenes — mporecc 00pa30BaHus MOJIOBBIX KJIETOK Y KUBOTHBIX. [losoBBIE *Kene3bl:
CEMEHHHUKHU U simuHukH. OOpa3oBaHUE W Pa3BUTHE IMOJIOBBIX KIETOK — raMmeT (CIepMaTO30M],
SUIEKIIETKAa) — ChepMaToreHe3 W oBOoreHe3. (OCOOCHHOCTH CTPOEHHUS SHUIEKIECTOK H
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

NunuBunyanpHOEe pa3BUTHE (OHTOTEHE3). OMOpHOHAIbHOE pa3BUTHE (IMOpUOTEHE3).
Oranbl 3MOPHOHATBHOTO PA3BUTHUS Y MO3BOHOYHBIX KHBOTHBIX: JIPOOJICHHE, TacTPYJISIus,
opranorenes. [loctamOpuoHanbHoe pa3BuTHe. THMBI MOCTIMOPHOHATBHOTO PAa3BUTHS: MPSIMOE,
HenpsMoe (IMYMHOYHOE). BnusiHMe cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIC
BBI3BIBATH BPOXKIEHHBIEC YPOJCTBA.

Poct u pazButue pacrenuil. OHTOreHe3 IBETKOBOT'O PACTEHUsS: CTPOCHUE CEMEHH, CTaIuu
pa3BUTHSL.

JdemoHncTpauuu:

Ta6muipl 1 cxembl: «DOpMbI pa3MHOKEHUSI OPTaHU3MOBY, «JIBOITHOE OIIOOTBOPEHUE Y
LBETKOBBIX pacTeHui», «BereraruBHOoe pa3sMHOXEHHE pacTeHul», «/leneHue KieTku
Oaktepuit», «CTpoeHHE TOJOBBIX KIETOK», «CTpPOCHHE XPOMOCOMBD, «KJIETOUHBIN MUK,
«Pemmukanua JJHK», «Muto3», «Meio3», «lIpsamoe n Henpsimoe pas3ButHe», «l'amerorenes y
MJIEKOIIUTAOIINX U Ye0BeKa», « OCHOBHBIE CTa U OHTOTECHE3A.
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O6opynoBaHue: MHKPOCKOI, MuUKporpenaparbl «CrepMaTo30Hibl MIIEKOMUTAIOLIET0Y,
«inexsieTtka MiekonuTawuero», «KapuokuHe3 B KJIETKax KOpEIIKa JyKa», MarHUTHAas
Mo ieb-anrukanus «/lenenue knetkn», moaens JJHK, Mogens meTadaznoit XpoMOCOMBI.

JlabopaTopHble U NpakTHYeCKHEe PadOThI:

JlaboparopHas pabota Ne 3. «Habmonenue MuTo3a B KJIeTKaX KOHUYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKPOTIPEIapaTax.

JlaboparopHass pabota Ne 4. «V3yueHue CTpOEHHS TOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenaparaxy.

Tema 6. HaciieacTBeHHOCTh U U3MEHYHBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHeTuku. Mcropuss pa3BUTHUS TEHETHUKH. PoJib LUTOJIOTMU U
SMOPHUOJIOTUY B CTAHOBJICHUH T'€HETHKU. BKitag poccuiickux U 3apyOeKHbIX YUEHBIX B pa3BUTHE
reHeTUKU. MeTroabl TEeHETHKH (TUOPUAOJOTUYECKHM, NHUTOr€HETUYECKUH, MOJIEKYJISIPHO-
reHeTuyeckuit). OCHOBHbIE TeHETHUYECKUE MOHATHUS. ['eHeTndyeckasi CHMBOJIMKA, UCTIOJb3yeMasi B
CXEMax CKpEIMBaHHIA.

3aKOHOMEPHOCTUM  HAclIeAOBaHUs  INPU3HAKOB, YycTaHOBIeHHble [.  Mennenem.
MonorubpumaHoOe CKpenrBaHue. 3aKOH eIMHO00pa3usi THOPUIOB MEPBOTO MOKOJIeHUs. [IpaBuio
JOMUHUPOBAaHMUS. 3aKOH paculeIuieHusl npu3HakoB. ['mnore3a uuctoThl ramer. [lomHoe u
HETOJIHOE JJOMHUHUPOBAHHUE.

JurubpugHoe  cKkpemuBaHHME. 3aKOH  HE3aBUCHMOTO  HACJENIOBaHUS  IPU3HAKOB.
[{uToreHeTn4eckre OCHOBBI JTUTHOPHIHOTO CKPEIIMBAHHS. AHATU3UPYIONIEE CKPEIIMBAHHE.
Hcnonp30BaHne aHATM3UPYIOIIETO CKPEIIMBAHMS ISl ONIPEICTICHHS TeHOTUIIAa OCOOU.

CueruienHoe HacienoBaHue mnpusHakoB. PabGora T. Moprana 1o CHEMJICHHOMY
HacJeJ10BaHUI0 reHoB. HapylieHue clierieHys TeHOB B pe3yJibTaTe KPOCCUHIOBEpA.

XpOMOCOMHas TEOPUS HACIEACTBEHHOCTH. [ eHeTHUeCKHe KapThl.

['enernka noia. XpoMOCOMHOE OIpEAENIeHHE 10J1a. AYTOCOMBI U IOJOBBIE XPOMOCOMBI.
l'omoramernsie U reTeporaMmeTHble OpraHu3mbl. HaclienoBaHue NpPU3HAKOB, CLEIJICHHBIX C
MOJIOM.

N3menunBocTh. Buibl ”3MEHUMBOCTH: HEHACJIEICTBEHHAs U HacieACcTBeHHas1. Poib cpeabl
B HECHACJIEJICTBEHHOW HW3MEHYMBOCTU. XAapaKTePUCTHKA MOIU(PUKAIMOHHOW H3MEHYUBOCTH.
BapuauvoHHbIN psn U BapualMoHHas kpusas. Hopma peakuun npusHaka. KonnuecTBeHHbIE U
KayeCTBEHHbIE IPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOIU(PUKAIMOHHONW U3MEHYMBOCTH.

HacnencrBenHasi, WM reHOTHIIMYECKAsl, U3MEHUYNBOCTh. KOMOWHATUBHAS M3MEHUUBOCTD.
Meiio3 W TMOJOBOM TIpollecC — OCHOBAa KOMOWHATHBHOW W3MEHUYMBOCTH. MyTalMOHHAs
u3MeH4YNBOCTh. Kitaccudukanusi MyTanuid: TeHHBIE, XpPOMOCOMHBIC, TeHOMHBIe. YacToTa U
NPUYHHBI MyTanuid. MyTtareHHbie (aKTOphl. 3aKOH TOMOJIOTHYECKUX PSIJAOB B HACIIEICTBEHHON
m3MeHuuBocty H. 1. BaBunosa.

BresnepHas HaclieICTBEHHOCTh U NU3MEHYUBOCTb.

I'enetnka uenoBeka. Kapuorum uyenoBeka. OCHOBHbIE METOJIbI T€HETHKH YEJIOBEKa!
TeHEAJIOTHYCCKUM, OJIM3HEIOBBIM, IUTOTCHETHUYCCKUH, OWOXMMHUYECKHUH, MOJICKYJISIPHO-
reHetudyeckuid. COBpEMEHHOE OIpe/AeNieHHEe TEeHOTHUIIA: IOJHOI€HOMHOE CEKBEHHPOBAHMUE,
TeHOTHINHMPOBaHKWE, B ToM uucie ¢ momormipio I1I[P-anamm3a. HacnencrBennsie 3aboseBaHus
YyelioBeKa: TeHHble Ooyie3HW, OOJIE3HM C  HACIEACTBEHHOW MPeapacroiOKEHHOCTHIO,
xpomMocoMHble Oone3Hu. ComaTthueckue M TeHepaTHUBHble MyTanuu. CTBOJOBBIE KIIETKH.
[IpuHIHIE 310pOBOTO 00pa3a XKU3HHU, NTUATHOCTUKU, MPO(PUIAKTUKHA U JICYCHHUS TeHETHICCKHIX
Oose3Hel. MenuKO-TeHETHYECKOe KOHCYJIbTHPOBAaHUE. 3HAUECHHWE MEIUIIMHCKOW TCHETHKU B
MPEIOTBPALEHUH U JICUCHUH TeHETUIECKUX 3a00JIEBaHUI YETIOBEKA.

JdemoHcTpauuu:

[optpetsi: I'. Mennens, T. Mopran, I'. ne ®@pus, C. C. YerBepukos, H. B. Tumodeen-
Pecosckuii, H. 1. BaBunos.
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Tabmunpl u cxeMbl: «MOHOTHOPUAHOE CKpEIIMBaHUE M €ro LUTOTeHETHYECKas OCHOBAY,
«3aKOH pacHICIUICHUS] M €ro IMTOTeHETUYeCKass OCHOBa», «3aKOH YHCTOTBHI TameTy,
«Iurubpunnoe ckpeuuBanue», «lLluTomornyeckue OCHOBBI AUTMOPUIHOTO CKPEIIMBAHUS,
«Merio3», «B3zanmoaeicTeue amielbHbIX T€HOBY, «[ eHeTHUeCKne KapThl PaCTEHHM, )KUBOTHBIX
U 4denoBeka», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEAOBAaHMS, CLEIIEHHOIO C TOJIOMY,
«KapuoTunsl uYenoBeka W IKHBOTHBIX», «Bumbl wu3MeHunBoCcTHY», «MoaudukamonHas
U3MEHYMBOCTh», «HacnenoBanue pesyc-gaktopay, «l'eHeTHKa Tpynn KpoBu», «MyTalioHHas
U3MEHUYHBOCTHY.

Ob6opynoBanue: Monaenu-anmukanuu «MoHoruOpunHoe ckpemuBanue», «HemnomHoe
JOMHUHUPOBaHUEY», «JuruOpumHoe ckpemmBanue», «llepekpécT XpomMocom», MHKPOCKON U
Mukpornpenapatr «Jlpo3oduna» (Hopma, MyTanuu GopMbl KpbUIbEB U OKPAacKU Tena), repdapuit
«I"0pox OCEeBHOW».

JlaGopaTopHble U MpaKTH4YecKHe padoThi:

JlaboparopHast pabota Ne 5. «M3ydueHne pe3yIbTaTOB MOHOTHOPUIHOTO U JUTHOPUIHOTO
CKpEIIUBAHUA Y IPO30(UITBI HA TOTOBBIX MUKpPOIIPENapaTaxy.

JlaboparopHuas padota Ne 6. «3yueHne Moau(PUKAITMOHHON H3MEHYUBOCTH, TOCTPOCHHE
BAapUALMOHHOTO Ps/1a ¥ BAPUALMOHHON KPUBOID».

JlaGopatopnass pabora Ne 7. «AHanM3 MyTanmid y JApo30pWIbl Ha TOTOBBIX
MUKpOIIpenaparaxy.

[IpaxTuyeckas padora Ne 2. «CocTaBiieHHE U aHATIN3 POJIOCIOBHBIX YETOBEKa».

Tema 7. Cesexuusi opranuzmMoB. OCHOBbBI OMOTEXHOJIOTHH.

CenekIusi Kak Hayka U Ipolecc. 3apokIeHue CeleKlnu U goMmectukanusa. Yuenue H. H.
BaBwioBa 0 1eHTpax HpPOUCXOXKIEHUS M MHOrooOpasusi KyJbTYpHbIX pacTeHuid. LleHTpsl
MPOUCXOKICHUSI IOMAITHUX KUBOTHBIX. COpT, MOPO/A, LITAMM.

CoBpeMeHHbIE METOJbI CelNeKIUU. MaccoBblii U WHAUBUAYAIbHBIA OTOOPHI B CENEKLUU
pacTeHmii U XUBOTHBIX. OIICHKA 3KCTephepa. BIM3KOPOICTBEHHOE CKPEIIMBAHNE — HHOPHIMHT.
Uucras suHusA. CkpenigBaHWe YWUCTHIX JHHWA. ['erepo3uc, wiM ruOpuaHas cuia.
HeponctBenHoe ckpemmBanne — ayrOpuauHr. OtmanéHHas ruOpuau3anus U e€ YCIEeXH.
NckyccTBEHHBI MyTareHe3 W IMOJYyYEeHHUE MOJUILIOUI0B. JIOCTHXKEHUSI CEJIEKLIMH PACTECHHI,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHosoruss Kak oTpacib MPOW3BOACTBA. ['€HHAs HWHXKEHEpHUs. ODTamnbl CO3JaHUS
pexombunantHo JIHK wu Ttpancrenneix opranuzmoB. Kiietounas wumxenepus. Kietounble
KyJbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHui. KioHMpOBaHKE BBICOKOIPOTYKTHUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJIOTUYECKHE M OTHYeckue mpodnemel. MO —
FeHeTUYECKU MOIU(ULIMPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

[Toptpetsi: H. U. BaBunos, U. B. Muuypumn, I'. JI. Kapneuenko, M. @. liBaHOB.

Tabmuiel U cxembl: Kapta «LIeHTpBI MPOMCXOXKIEHUS W MHOTOOOpa3usl KyJIbTYPHBIX
pacteHuit», «Ilopoabl TOMAIIHUX KUBOTHBIX», «CopTa KyJIbTypHBIX pacTeHUW», «OTnanéHHas
rubpuam3anus», «Paboter akagemmka M. @. HWeanoBay, «[lomumnougus», «OOBEKTHI
ouorexHonorun», «Kierounele KylIbTypbl U KIOHHpOBaHUe», «KoHCTpyupoBaHue M mepeHoc
TE€HOB, XPOMOCOM.

OO6opynoBaHue: MYJISKU IJIOJOB U KOPHEIUIOAOB JAUKUX (OPM U KYyJIbTYPHBIX COPTOB
pactenuii, repoapuii «CellbCKOX03SHCTBEHHBIC PACTEHUS.

JlaGopaTopHble U NpaKkTH4YecKHe padoThi:

Okckypeusi « OCHOBHBIE METOMABI U JIOCTIDKEHUS CENEKIMU PACTCHHA M KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHLUIO, TUIEMEHHYIO (pepMy, COPTOMCIBITATEIbHBIH YYacTOK, B TEIIMYHOE
XO03SIICTBO, JTA0OPATOPHUIO arPOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC



Tema 1. DBosnonMOHHAsA OHOJIOTHS.

[IpeanocbUIKM BO3HMKHOBEHHUS 3BOJIOLMOHHOM TEOPUHU. DBOJIIOIMOHHAS TEOpHUs U €€
MecTO B Orosoruu. BinsHue 3BOMIOLMOHHON TEOPUH HA pa3BUTHE OMOJIOTUU U APYTUX HAYK.

CeugerenbctBa »BoMOIMU. [laneoHTonornyeckue: MOCIEAOBATENBHOCTD IOSBICHHS
BUJIOB B MaJICOHTOJIOTMYECKOHN JIETOIUCH, TIepexoaHbie (opMbl. bruoreorpaguueckue: cxoacTBo
U paznuyne payH u Grop MaTEPUKOB U OCTPOBOB.

OMOPHOTIOTHYECKUE: CXOJICTBA M Ppa3IM4yUsl dMOPHUOHOB PA3HBIX BHUJOB ITO3BOHOYHBIX.
CpaBHUTENIBHO-aHATOMUYECKHE: TOMOJOTUYHBIE, AaHAJOTUYHbIE, pPYyAMMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJEKYyJIIpHO-OMOXUMHYECKHE: CXOJCTBO MEXAaHM3MOB HAcCJIEJICTBEHHOCTH U
OCHOBHBIX METa0OIMYECKUX MyTeH y BCEX OpraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeamnochulku BO3HUKHOBEHMS JapBHHU3MA.
JIBukylue Cuiibl 3BOMIOLMHM  BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE TpU
OTPaHUYEHHOCTH PECypCcoB, HeompelenéHHas H3MEHUYHMBOCTh, OOpp0a 3a CyllecTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3oy (CTD) u e€ 0CHOBHbBIE MOJIOKEHUS.

MukposBontonus. [Tonynaums kak eIMHALIA BUIA U SBOITIOLUU.

JBrokyme cwibl ((akTopbl) 3BOJIONMK BHIOB B Ipupoje. MyTallMOHHBIA MPOIEecC H
KOMOMHATHBHAs W3MEHYUBOCTH. [lomynsiuoHHble BOMHBI M apeid reHoB. Mzomsauus u
MUTpanus.

EctectBennblii or60op — HampaBisitomuii gaxtop 3Bomounud. DopMbl €CTECTBEHHOTO
otbopa.

[Tprcnoco0IeHHOCTh OPraHU3MOB KakK pe3yJbTaT sBosonuu. [IpuMeps! npucrnocobneHuit
y Opranu3mMoB. ApoMop(h03bl U UIN0ATATITAIHH.

Bun u BumooOpazoBanue. Kputepuu Buma. OcHoBHbIE (HOpPMBI BHI000pPa30BAHUSA:
reorpagpuueckoe, IKOJIOTHIECKOE.

MakposBomonus. PopMbl 3BOMIONUM: (QHIIeTHYECKas, [UBEPreHTHAs, KOHBEPreHTHas,
napasuienapHasi. HeoOpaTuMocTh 3BOJIIOLUH.

[TpoucxoxaeHue  OT  HECNEUUATU3UPOBAHHBIX  MPEIKOB. [Iporpeccupyromas
crnenuajan3anus. AI[aHTI/IBHaSI paguanus.
JdemoHcTpaumnu:

Hoprpetsr: K. JIunnen, K. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, O.
I'exkens, @. Mroiep, A. H. CeBeprios.

Tabmuuet u cxembl: «Pa3Burue opranmueckoro wmmpa Ha 3emie», «3apOoabIIu
MO3BOHOYHBIX KUBOTHBIX», «Apxeontepukcy, «®DopMbl OOprObBI 3a CyIIECTBOBaHHUEY,
«EctectBenHblii  0TOOp», «MHOTrOOOpasue COpTOB pacTeHui», «MHoroobpasue Mopox
KUBOTHBIXY, «JTomynsauumny, «MyTanmonHas U3MEHYUBOCTDY, «Apomopdo3bD»,
«Monoananramymy», «OO0mas nerenepauusy, «JBIKylue Cuiibl 3BoroIMM», «Kapra-cxema
MmapmipyTa myremectBus Y. JlapsuHa», «bopbba 3a cymectBoBaHue», «lIpucmocobieHHOCTh
opranusMoBy, «I'eorpaduyeckoe Bu1000pazoBaHue», « IKOJIOTHIECKOE BU000OPA30BAHUEY.

O6opynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKU, HAOOP MIIOI0B U
ceMstH, KoJutekuus «IIpumepsl 3alUTHBIX TPUCTIOCOOTICHUH Y KUBOTHBIX», MOJeNb «OCHOBHBIE
HaIpaBJIEHUS 3BOJIOLUNY, 00bEMHAs MoJieb «CTpOEHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIXY.

buoreorpaduyeckas kapta Mmupa, KOUIEKIUs «QDOpPMBI COXPAaHHOCTH HCKOMAEMBIX
KUBOTHBIX U pacTeHHiD», Mozenb anmiukanusa «llepekpéct xpomMocom», BiIaKHbIE MpenapaThl
«Pa3Butue Hacekomoro», «Pa3BuTHe JATYIIKM», MUKporpenapar «Jlpozoduna» (HOpMma,
MyTaIuu GOpMbI KPBUIBEB M OKPACKH TEJIa).

JlabopaTopHbIe U NIpaKTHYeCKHe PadoThI:

JlaGopaTtopnas pabora Ne 1. «CpaBHeHHE BUIOB IO MOP(OJIOTHIECKOMY KPUTEPHIOY.
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Jlaboparopuas pabota Ne 2. «OmucaHue NPUCIIOCOOJIGHHOCTH oOpraHu3Ma u eé
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HNKHOBeHME U PA3BUTHE )KU3HU HA 3emuie.

JloHayuHble MPEACTABICHUS O 3apOXKICHUU >XKU3HU. HayuyHble TMIoTe3sl BO3ZHUKHOBEHUS
KU3HU Ha 3emuie: aOMoreHe3 M MaHCIepMHs. XUMUYecKas 2BOJIONUSA. AOHUOTEHHBIM CHHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYECKUX. OKCIEPUMEHTAIbHOE  IOATBEPXKICHUE
XUMHUUYECKOH sBomonuK. HauanpHble Tanbl Ouonorunyeckoil sBomonuu. ['unoreza PHK-mupa.
®dopMupoBaHre MEMOPAHHBIX CTPYKTYP U BOSHUKHOBEHHE MPOTOKIETKU. [lepBble KIETKH U UX
sBotonnd. POpMHUPOBAHNE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.

PasButne xusHm Ha 3emsie mo dspam U nepuogam. Kartapxeil. Apxeiickas Hu
npoTepo3oiickas dpel. Ilanmeos3oiickas spa m e€ Tmepuoabl: KeMOPUHCKHM, OpPIOBUKCKHMH,
CUJIypUICKUH, I€BOHCKUH, KAMEHHOYTOJIbHBIN, IIEPMCKHUH.

Me3so30iickas 3pa U €€ MepHoJIibl: TPUACOBBIN, FOPCKUM, METOBOIA.

Kaiino3oiickas 3pa u €€ nepuoabl: MaJIeOreHOBbI, HEOT€HOBbBIN, aHTPOIIOI€HOBBIH.

XapakTepucTUKa KiIMMara M TIeOJIOTMYECKUX MporeccoB. OCHOBHBIE 3Talbl 3BOJIOLUU
PaCTUTENHFHOTO W YKHBOTHOTO MHpa. ApomMopdo3bl y pacTeHHd W KUBOTHBIX. [losiBIeHME,
pacuBeT U BBIMUPAHUE IPYIIIT KUBBIX OPTaHU3MOB.

Cucrema opraHMYecKOro Mupa Kak OTpa’kKeHUE 3BOJOLUU. OCHOBHbBIE CUCTEMATHUYECKUE
TPYIIIbI OPraHU3MOB.

OBonronusl yenoBeka. AHTpPONOJOrMs Kak Hayka. Pa3BuTue mpencTaBiIeHMH O
IIPOUCXO0KICHUH YesloBeKa. MeTo 1l n3yueHus: autponorenes3a. CxoacTBa U pa3Inyus 4eloBeKa
Y )KUBOTHBIX. CUCTEMATUYECKOE MOJIOKEHHUE YEIIOBEKA.

JBuwxyme cuibl  (pakTopsl) aHTpomorenesa. HacnencTBeHHas HM3MEHUYHMBOCTh H
ecTecTBeHHbIN 0TOOp. OOLIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJIIEHUE OPYIUil TpyZa, MBILUICHNUE,
peysb.

OCHOBHBIE CTaJIMM U BETBU 3BOJIIOLMHM YEJIOBEKA: AaBCTPAJONMHUTEKH, UEIOBEK yMEINbIH,
UYenoBek npsmoxoaamuii, YenoBek HeaHaepTaiabckuii, UYemoBek pa3zyMublid. Haxomaku
MCKOIIAaeMBIX OCTAaTKOB, BPEMsl CYIIECTBOBAaHHUS, 00JaCTh pacHpoOCTpaHEHUs,, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHSI.

UYenoseueckue packl. OCHOBHBIE OOJBIIME pachl: €BPOMEOUAHAs (E€BpaswiicKkas), HETpo-
aBcTpajionsiHass  (dKBaTopuajbHas), MOHTOJOWIHAs  (a3MaTCKO-aMepHKaHCcKas).  UepTsl
NPUCTIOCOOTIEHHOCTH TPEACTAaBUTENICH UEeNOBEYECKUX pac K YCIOBUSAM CYIIECTBOBAHHSL.
EnunctBO uenoBeueckux pac. Kpurnka pacusma.

JdemoncTpaumnu:

[Toptpetsi: @. Peau, JI. ITactep, A. U. Omapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmupel 1 cxembl: «Bo3aukHOBeHUEe COHEYHON CUCTEMBD», «Pa3BuTHE OpraHU4ecKoro
mupa», «PactutenbHas knerka», <«OKuBoTHas kieTtka», «lIpokapuornueckas KieTkay,
«CoBpeMeHHasl cucTeMa OpraHu4ecKoro Mupay», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YyelloBeKa M 4YeJIOBEKOOOpasHbIX 00e3bsiH», «OCHOBHBIE MECTa MajleOHTOJOTHYECKUX HAXOJIIOK
IIPEIKOB COBPEMEHHOIO 4ellIoBeKa», «/lpeBHenmue moan», «/lpesHue moaw», «llepBbie
COBPEMEHHBIE JIIOIN», «HUenoBeueckue pacbn.

Oo6opynoBanue: wmynsku  «lIporcxoxaeHne denmoBeka» (OHOCTBI  aBCTPAJIONMHUTEKA,
NUTEKAaHTPONa, HeaHAepTalblla, KPOMaHbOHIIA), CJIENKU WIH U300pakKeHHs] KAMEHHBIX OpyIui
NEPBOOBITHOTO YelloBeKa (KaMHH-YOIIephl, pyOuia, ckpebiia), TeOXpOHOJIOrHYecKas Tabaula,
KoJuteKIUsl «DOpMbI COXPAaHHOCTH UCKOMAEMBIX )KUBOTHBIX U PACTCHUID).

JlabopaTopHbIe U NIpaKTHYeCKHe PadoThI:

[IpakTuueckas padota Ne 1. «/M3yueHne UCKOMaeMbIX OCTaTKOB PACTEHUN U )KMBOTHBIX B
KOJUICKLIUSIX».

DKCKypcHusi «IBOJIIOIUS OPTraHMYECKOTO MHpa Ha 3emie» (B €CTECTBEHHO-HAYYHBIM WU
KpaeBeUECKUI My3eil).
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Tema 3. OpranusMbl 4 OKpY KaK0IIas cpeaa.

OKojorusi Kak Hayka. 3ajaud M pas3felibl dKOJOrMH. MeToabl 3KOJOrH4eCKHX
UCCIIeI0BaHUN. DKOJIOTHYeCKOe MUPOBO33PEHUE COBPEMEHHOTO YeJIOBEKa.

Cpenpl  oOuTaHMs ~ OpPraHM3MOB:  BOJHAs,  HA3eMHO-BO3AYIIHAs,  IOYBEHHAd,
BHYTPHOpPraHU3MEHHas!.

Oxkonoruveckue ¢akrtopbl. Knaccudukaius 3KoI0rHdeckux (akTopoB: aOMOTHYECKHE,
OMOTHUYECKHUE U aHTPOIIOTeHHbIE. JleiCTBUE SKOJIIOTHYECKUX (PAKTOPOB HA OPraHU3MBI.

AbGuoTtnueckue  (aKTOpPBL:  CBET, TEMIEpaTrypa, BIAKHOCTb.  DOTONEPHOAM3M.
[TpucnocoOneHns OpraHu3MoB K JecTBUIO aONOTHYECKHX (paKTOPOB. bruojgornueckue puTMsl.

buotnueckne  Qakroppl. Buasl OMOTHUYECKMX  B3aUMOJEHCTBHMNA:  KOHKYPEHIIHSA,
XMIHUYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusMm, koonepamus, MyTyaJn3M, KOMMEHCAIN3M
(KBapTUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIM3M, HEUTpadu3M. 3HAueHHE OMOTHYECKHX
B3aMMOJICHCTBUH /JIS CYIIECTBOBAHUS OPTaHU3MOB B IPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU MNOmyssuu. OCHOBHBIE IOKA3aTead MOMYJISALHUU:
YHUCIEHHOCTh, IUIOTHOCTb, POKAAEMOCTb, CMEPTHOCTb, HPHUPOCT, Murpanus. JIuHamunka
YUCJIEHHOCTH MOIYJISILUM U €€ peryJssaiusl.

JdemoHcTpaumuu:

optpetsi: A. 'ym6onbar, K. @. Pynse, O. I'ekkens.

TabGmuuel u cxemsl: kapta «IIpupogusie 3061 3emuan», «Cpenbl 0OUTaHUS OPraHU3MOBY,
«Dotonepuoguzm», «llomynsmum», «3aKOHOMEPHOCTH pOCTa YHUCIEHHOCTH MOIYJSALUN
uH(y30pun-Typenbkn», «llumessie nenmn».

JlaGopaTopHble U NpaKkTHYeCcKHe padoThI:

JlabGopaTtopHnas padota Ne 3. «Mopdomornueckre 0cCOOEHHOCTH PACTCHUI U3 Pa3HBIX MECT
OOUTaHUD.

JIaGopatopHas pabota Ne 4. «BausiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[Ipaxtuyeckas padora Ne 2. «Iloac4€T IIIOTHOCTH NOMYJISIMHA Pa3HBIX BUAOB PACTCHUI.

Tema 4. Coo011ecTBa M DKOJOTHYeCKHE CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuoneHo3.  CTpykTypsl — OuoneHo3a:  BHJOBaf,
MPOCTPAaHCTBEHHAs, Tpodudeckas (nuieBas). Buabl-noMmuaanTel. CBsi3u B OMOIIEHO3E.

DKkonornyeckue cuctembl (dkocuctemsl). [loHsTe 00 sKOocHcTEME M OHOTEOICHO3E.
@DyHKIMOHANBHbIE KOMIIOHEHTbl 3KOCHUCTEMBI: IPOAYLEHTbl, KOHCYMEHTBI, PpEIyLECHTHI.
KpyroBopoT BemiecTB M NOTOK SHEPrHMM B 3KOocHcTeMe. Tpoduueckue (MHIIEBBIE) YPOBHH
skocuctembl. [lumeBble nenu u cetd. OCHOBHBIE TIOKa3aTeNM HKOCHUCTEMBI: Omomacca,
NPOAYKIMS. DKOJIOTUYECKHE MHpaMHJIbL: TPOAYKIMH, YHUCIEHHOCTH, Ouomacchl. CBoiicTBa
9KOCHUCTEM: YCTOHUMBOCTb, CAMOPEryJIsinus, pa3Butue. CyKkueccus.

[Ipuponnble 3KOCHCTEMBI. ODKOCHCTEMBI 03€p M peK. OKOCHCTEMa XBOWHOIO WIH
IIMPOKOJINCTBEHHOTO JIeCa.

AHTpONOTEHHBIE 3KOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOoskocucTeMbl. buomornueckoe u
X03iCTBEHHOE 3HAUEHHE arpOIKOCHCTEM U YPOOIKOCUCTEM.

Buopaznoobpasue kak (akrop ycroiiunBocTH 3KocucTeM. CoxpaHeHue OHOIOTHYECKOTrO
pa3HooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6mocdepe. I'panHuipl, coctaB u CTpyKTypa OHOCHEPHI.
Kusoe BemectBo u ero ¢ynkmuu. OcobeHHOCTH OMochepsl Kak rio0aabHON IKOCHUCTEMBI.
JluHamuueckoe paBHOBECHE M 0OpaTHas CBsi3b B Ouocdepe.

KpyroBopotsl BemecTB M OMOTC€OXMMUYECKHE ITUKIBI AJEeMEHTOB (Yyriaepoja, a3ora).
3onanpHOCTH Onochepsl. OCHOBHbBIE OMOMBI CYIITH.

UYenoseuecTBo B Ouochepe 3emian. AHTponoreHHbie n3MeHeHnus B onocdepe. ['modanpHbIC
9KOJIOTUYECKUE TPOOIEMBI.
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CocymecTBoBaHH€e NPUPOBI U YenoBedecTBa. CoxpaHeHue 6MopazHooOpas3us Kak OCHOBA
ycroitunBoctu Onochepsl. OcHOBa paMOHATIBHOTO YIPABICHHUS MPUPOJHBIMU PECYypcaMu B UX
UCTonb30BaHue. JlocTiykeHus: OMONIOruK U OXpaHa MPUPO/IBIL.

JdemoHncTpauuu:

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

Tabmuuer u cxemsl: «[lumesbie nenu», «bHOIEHO3: cocTaB U CTPyKTypa», «IIpupoaHbie
coobmectBa», «llemn mnuranus», «konoruueckas nupamunay, «buochepa u yenoBex»,
«9JKocUCTEMa IIMPOKOJUCTBEHHOTO Jeca», «JKOCUCTEMa XBOMHOro iJieca», «buoleHos
BOJOEMa», «ArpoueHo3», «lIpumepHble aHTPONOre€HHbIE BO3JIEHUCTBHS HA MPUPOILY»,
«BaxkHelme MCTOYHMKHU 3arpsi3HEHMsS BO3JyXa M T'PYHTOBBIX BOa», «IlouBa — BakHenmas
cocrapsitoias ounocheps», «PakTopsl nerpaganuu nousy, «llapaukossiil ahdexT», «DakTopsl
PaZMoOaKTUBHOTO 3arpsi3HeHHs Onochepbl», «O0mas crpykrypa ouochepsn», «Pacnpocrpanenue
XKU3HU B Omocdepe», «O30HOBBIN dkpaH Onocheprb», «KpyroBopor yriepoma B Guochepe»,
«KpyroBopot azora B mpupoae».

O6opynoBaHue: MO/IEJIb-aNTINKALU «Tunnuneie OHOLIEHO3BI», repbapuit
«PactutenbHble  cooOmiecTBa», Kojulekuuu — «buonenos», «Bpeautenu — BakHEHIIMX
CEJIbCKOXO3SUCTBEHHBIX ~ KYJIBTYpP», TrepOapuu U KOJUIGKIMM PACTeHUH U IKUBOTHBIX,
IIPUHAAJICKALIUE K pasHbIM 3KOJOTMYECKUM IpylIaM ogHoro Buaa, KpacHas kaura Poccuiickoin
®Denepalinu, N300paKeHUs] OXPaHsIEMbIX BUJIOB PACTCHHUM U KUBOTHBIX.
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INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA ITPOI'PAMMLBI 110 BHMOJIOTMM HA
BA30BOM YPOBHE CPEJJHEI'O OBHIEI'O OEPA3OBAHIA

Cornacho ®I'OC COO, ycraHaBnuBalTcid TpeOOBaHUS K pe3ysbTaTaM OCBOEHUS
00YyYaIoIMMHUCS MPOTPaMM CPEAHEro oOmiero oopa3oBaHMs: JIMYHOCTHBIM, METATIPEIMETHBIM H
MMPEAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JIMYHOCTHBIX pPE3yJIbTAaTOB OCBOEHMs Ipeamera «buojorus» BblIEIEHBI
CIEyIOIIMe COCTABIAIOIIME: OCO3HAHHME OOyYarolIMMHCS  POCCHUHMCKONW  Tpa)JIaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPAa3BUTHIO, CaMOCTOSATEIBHOCTH M CaMOOIIPEAEIEHUIO,
HAJIUYUE MOTHBAIlMM K OOy4YeHUIO0 OWOJIOTHH, LeJIeHANpaBIeHHOE pa3BUTHE BHYTPEHHHX
yOeXIeHUI JIMYHOCTH Ha OCHOBE KITIOYEBBIX IIEHHOCTEH M MCTOPUYECKHUX TPAIUIUN Pa3BUTHA
OHMOJIOTMYECKOr0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYyYalolIuXcs PYKOBOACTBOBATHCS B
CBOEM  JEATENIBHOCTH  IIEHHOCTHO-CMBICIIOBBIMM ~ yYCTaHOBKAMH, IPUCYIIUMHU  CHCTEME
OHMOJIOrMYecKOro 00pa3oBaHUs, HaJMYME SKOJIOTHYECKOro MPaBOCO3HAHHUA, CIIOCOOHOCTU
CTaBUTh LIEJIU U CTPOUTH )KU3HEHHBIE TUIAHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOCHMS MpeameTa «bHuonorus» OOCTUrarTCs B €IUHCTBE
y4eOHOW M BOCIIUTATEJIbHOMN NIE€ATENbHOCTU B COOTBETCTBUU C TPAAULIMOHHBIMU POCCUHCKUMU
COIIMOKYJIbTYPHBIMH, UICTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMU LICHHOCTSMH, IPUHATHIMU B
o0IIecTBe MpaBWIAMH M HOPMAaMHU MOBEJIEHHS M CIIOCOOCTBYIOT IpOLIECCAM CaMOIIO3HAHMS,
CaMOBOCIIUTAHUS M CaMOPAa3BUTHsI, PA3BUTHUSI BHYTPEHHEH IO3MIMHU JUYHOCTH, MMATPUOTU3MA,
YBOXEHUsI K 3aKOHY M IPaBONOPSAKY, YEJIOBEKY TpyJa M CTaplIeMy ITOKOJIEHHIO, B3aUMHOIO
yBaKEHUsI, OEpEeKHOr0  OTHOWIEHUS K  KyJIbTYpHOMY  HACJIEOUI0O U  TPaJulUsAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickon @enepannu, NpUpoAe U OKPYKaroLIEH cpee.

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS y4eOHOro npeamera «buonorus» OKHBI OTpa)kaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYaOIIUXCSl PYKOBOJICTBOBATHCS C(OPMHUPOBAHHON BHYTpPEHHEH
NO3ULMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHEHTAlWW, IO3UTUBHBIX BHYTPEHHHX
yOeXKIeHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHICKOTO  OOINEecCTBa,
pacmMpeHne KU3HEHHOI'O OIbITa M OMbITA JAEATEIBHOCTH B IPOILIECCE PEaTU3alMi OCHOBHBIX
HaIpaBJIEHUI BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxxaaHCcKOro BOCIMTAHMS:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM TO3MLMU  OOydaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAaHME CBOMX KOHCTHUTYIMOHHBIX TpaB M OOSI3aHHOCTEW, YBa)KEHHE 3aKOHA U
IPaBOMNOPSIKA;

TOTOBHOCTb K COBMECTHOI TBOPYECKOH NESATEIHHOCTH NPU CO3JaHUU YUEOHBIX MPOEKTOB,
pelieHny yueOHbIX U MO3HABATENbHBIX 3a/1a4, BHITOJHEHUH OMOJIOTHYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TIO3HMIIMIO 1O OTHOIIEGHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBICHSATH €€;

YMEHHE y4YUTHIBAaTh B CBOMX JCWCTBHSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJCH ¢ pa3HBIMU yOEXKICHUSAMHU, KyJIbTYPHBIMU LIEHHOCTSMH U COLUATbHBIM
I0JIOKEHUEM;

TFOTOBHOCTh K COTPYIHHUYECTBY B IIPOLECCE COBMECTHOTO BBIMOJHEHHS Y4eOHBIX,
MO3HABATENbHBIX M HCCJIEAOBATENIbCKUX 3a/lay, YBAXKUTEIBHOTO OTHOIIEHUS K MHEHUIO
OIIOHEHTOB MIPH 00CYXAEHUN CIOPHBIX BOIPOCOB OMOJIOTMUECKOI0 COJIEPIKAHNUS;

TOTOBHOCTb K I'YMaHUTapHOU U BOJIOHTEPCKOU NEATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:



14

c(OpMHUPOBAHHOCTH POCCUICKON IPaXKAAHCKOW WACHTUYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMYy HAapoOJy, 4yBCTBa OTBETCTBEHHOCTH Iepel PoauHON, ropAaocTH 3a CBOW Kpai, CBOIO
Poauny, cBO¥ 53bIK U KYJNBTYPY, POILIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOEC OTHOIICHHE K TPHUPOJHOMY HACICAUI0 H TaMSATHUKAM TPUPOIBI,
nocTxeHusIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUSAX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAQJ POCCUUCKHX YYEHBIX B CTAaHOBJIIGHHE U pa3BHTHE
OMOJI0THH, TOHUMAaHHsI 3HAY€HUs OMOJIOTUH B TIO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU YeJIOBEKa U
COBPEMEHHOI0 00IIECTBA;

uzeiiHas yoe:xx IEHHOCTh, TOTOBHOCTb K CITY>KE€HHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyap0y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCUICKOr0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MIOBEICHUS;

CIIOCOOHOCTh OIICHMBATH CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HAaHME JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOHUMBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOAMTENSM, CO3JAaHHUIO CEMbH Ha OCHOBE
OCO3HAHHOTO TPHUHSATHS IIEHHOCTEH CEMEWHOUN KH3HU B COOTBETCTBHU C TPAJAHMIUSIMH HAPOJIOB
Poccun;

4) 3cTeTUYECKOT0 BOCTIMTAHMS:

JCTETHUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAsl ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBCHHBIX OTHOIICHHIA,

MOHMMAaHKE YMOLIMOHAILHOTO BO3ICUCTBUS KUBOUM MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO B pPa3HBIX BUIAX HCKYCCTBA, CTPEMIICHUE IPOSIBIISTH
KayecTBa TBOPUECKON JIMYHOCTH;

5) ¢usuueckoro BocnutaHusi, (OPMHPOBAHUS  KYJbBTYPbl 3J10POBbSI U
AMOLMOHAJIBLHOTO 0JIArONOIy4ns:

NOHMMAaHME M peanu3alys 310poBoro u 0e3omacHoro odpasa *KHU3HHU (30POBOE MUTAHHUE,
coOI0ICHHE TUTMEHUYECKUX MPaBWJI U HOPM, COAIaHCUPOBAHHBIM PEKUM 3aHATHH U OTIbIXA,
perymsipHass ¢Gu3MYECKas AaKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIECHUS K COOCTBEHHOMY (PU3MUECKOMY U IICUXHUECKOMY 3/10pPOBBIO;

MOHMMAaHHE I[EHHOCTH TPaBWJ WHAMBHIYyAILHOTO M KOJUIGKTUBHOTO O€30MacHOro
MOBE/ICHUS B CUTYaLIUAX, YTPOKAIOLIUX 3/I0POBBIO U KHU3HU JIIOJIEH;

OCO3HAaHUE TOCIEACTBUA M HENPUATHS BPEIHBIX MPHUBBIYEK (YIMOTPEOJCHUS aTKOTOJS,
HAapKOTHUKOB, KypeHUS);

6) TPY10BOr0 BOCIIUTAHHUSA:

TOTOBHOCTD K TPY/y, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPY10J1t00ue;

TOTOBHOCTH K aKTHBHOU JESITEILHOCTU TEXHOJIOTHUYECKOHN U COIMAIbLHON HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMHPOBATh, IUIAHUPOBATh U CaMOCTOSTEIbHO  BBIOJHATH  TaKylo
NeSITeNIbHOCTb;

UHTEpEC K pa3inyHbIM cepam mpodeccHnoHaNbHON AeITeIbHOCTH, YMEHHE COBEpILATh
OCO3HAHHBIN BEIOOpP OyayIiei mpodeccruu u peann3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TITAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpPA30BAaHMIO Ha MPOTSIKECHUU BCEH
KU3HU;

7) IKOJI0OTHYeCKOr0 BOCIIMTAHUS:

9KOJIOTHYECKHU IEJIeCO00pa3HOe OTHONICHHUE K MPUPOJIe KaK UCTOYHUKY JKU3HH Ha 3emiie,
OCHOBE €€ CYIIIECTBOBAaHUS,

MOBBIIICHUE YPOBHS JKOJOTHYECKOW KYJIBTYphI: MPUOOPETEHHE OIbITa IUIAHUPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX IOCJIEICTBUH JIJIs1 OKPY>KAIOIEen Cpeibl;

OCO3HaHUE TT100aTHHOr0 XapaKTepa 3KOJOTHIECKUX MPOOJIeM U MyTel UX PelIeHus;
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CIIOCOOHOCTH MCMOJIb30BaTh MPUOOpPETaeMble MPU U3YYCHUU OMOJOTHUHU 3HAHUS M YMEHUS
IpHU PEIICHUU MPOOJEM, CBSI3aHHBIX C PANMOHAIBHBIM IMPUPOOIOIB30BaHUEM (COOIOICHNE
npaBuJ MOBEICHUSI B NPUPOJIEC, HANPABICHHBIX HAa COXPAHEHHE PABHOBECHS B 3KOCHCTEMaX,
OXpaHy BHJIOB, IKOCUCTEM, Ouochepsl);

AKTHUBHOE HEINPUATHE JIEUCTBUI, NMPUHOCSIIIMX BpEI OKpPYXaoIIed MNPUPOJHOW Cpele,
YMEHHE MPOTHO3UPOBATH HEOJIATONPHUATHBIE IKOJIOTHUYECKUE TMOCIEACTBHS MPEITPUHUMAESMBIX
JIEUCTBUI U NMPEIOTBpAIATh UX;

HaJIM4KME Pa3BUTOTO IKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOM KYJIBTYpbI, OIbITa
JEATEIbHOCTH  JKOJOTMYECKOM HANpaBIEHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MMO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAIBHOW MPAKTUKE, TOTOBHOCTU K YYAaCTHIO B
PaKTUYECKON JAeATENBbHOCTH SKOJIOTUUECKOW HAIPaBIEHHOCTH;

8) HIeHHOCTH HAYYHOI0 MO3HAHUS:

c(OpMHUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HayKM H OOIIECTBEHHOM TMpPaKTUKH, OCHOBAHHOTO Ha JHAJIOTEe KYJbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILECHCTBOBAHUE S3bIKOBOM M YNTATEIBCKON KYJIBTYPhI KaK CPEICTBA B3AUMOICHCTBH
MEXIY JI0JbMHU U MTO3HAHUS MUPA;

MOHUMAaHUE CHEMUPUKA OMOJOTUU KaK HAayKH, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
PalMOHATILHOTO HAYYHOTO MBIIUICHHS, CO3/IaHUH 1IETIOCTHOTO MPEACTABICHUS 00 OKpYyKaroIeM
MUpE Kak O eIWHCTBE TMPHUPOMABI, YeIIOBEKa © OOIIeCTBa, B TMO3HAHUHM MPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHuu NpoodIeM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOKAEHHOCTh B 3HAYUMOCTU OMOJIOTHH JJIi COBPEMEHHOW IMBIIIM3AIMH: 00SCTICUCHHUS
HOBOTI'O YpPOBHSI Pa3BUTHS MEIULUHBI, CO3JaHHUE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemaTh pecypcHbie MpoOIeMbl Pa3BUTHS YEIIOBEYECTBA, TIOUCKA MMyTEH BBIXOJA M3 TI00ATBHBIX
9KOJIOTHUYECKUX MpoOsieM U o0ecrieueHus nepexoaa K yCTOMYuBOMY Pa3BUTHIO, PalldOHAILHOMY
UCTIOJIb30BAHUIO TTPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJyUYEHWU OMOJOTHYECKMX 3HAHMM B IEJIAX MOBBILICHHS OOIIeH
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TPaMOTHOCTH, KaK COCTAaBHOW 4YacTH ()yHKIIMOHAJIBLHOU
rPaMOTHOCTH 0OydJaronuxcs, GopMUPyEMOM MPU NU3YyUEHUH OUOJIOTHH;

MOHUMAHUE CYIIHOCTH METOJOB IMO3HAHMS, HMCIOJb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJydyaeMble 3HAaHUS MJs aHaiu3a M OOBSCHEHUS SIBICHUMN
OKPY’KaIOIIET0 MHpa M MPOUCXOASIIMX B HEM M3MEHEHUW, YMEHHE Jenarb OOOCHOBAaHHBIE
3aKJIIOUYEHHST HAa OCHOBE HAay4HbIX ()aKTOB W HMMEIOIIMXCS JaHHBIX C ILEJIbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OHMOJOTHMYECKHE 3HAHHS JJis pelleHus
po0JieM B PeabHBIX )KU3HEHHBIX CUTYAIIHSIX;

OCO3HaHUE IIEHHOCTH HAay4YHOW JEeATEIbHOCTH, TOTOBHOCTh OCYILIECTBISATH MPOEKTHYI U
HCCJIEI0BATENIbCKYIO ACSITEIbHOCTh HHIMBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh W CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUI0O U CaMOOOpa3OBaHHIO, K
AKTUBHOMY TIONYYEHUIO HOBBIX 3HAaHUW 1O OHOJOTMM B COOTBETCTBUU C KHU3HECHHBIMU
MOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertanpenmeTHble pe3ynbTaThl OCBOCHUSA Y4eOHOro mpeamera «buonorus» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHPOBO33PEHHUS OOYYAIOIIMXCS  MEKIUCUUIUITMHAPHBIC
(MexrpeIMeTHbIE) O0LIeHaYYHbIE TOHSTHS, OTPAXKAIOIIHNE LEIO0CTHOCTh HAyYHOUM KapTHHBI MUpa
U crenu(uKy MEeTO0B MO3HAHUS, HCIIOIB3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHS,
SBJIEHUE, TPOLECC, CHUCTEMa, HAay4dHbIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIEe0BaHue, HAOMIOeHNe, U3MEPEHUE, HKCIEPUMEHT U JPYTUX), YHUBEPCAIbHbIC
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yueOHbIe JIeiicTBUs (TIO3HABATENIbHbIC, KOMMYHHKATUBHBIC, PETYJISITUBHBIC), 00CCIICUNBAIOIIHIEC
(dhopmupoBaHre (QYHKIIMOHATHHONW T'PAMOTHOCTH W COIMAIBHON KOMIETCHIIMH O0YYarOIINXCs,
CHOCOOHOCTh 00y4YaroIuxcs UCTIO0JIb30BaTh OCBOCHHBIE MEXIUCIUTUTMHAPHBIC,
MHUPOBO33PEHUYCCKUE 3HAHUS ¥ YHUBEPCAIbHBIC YYeOHBIC JICHCTBHS B IO3HABATEIHLHOW U
COILMAIEHOM MIPAKTHKE.

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOSHUS MPOTPAMMEBI CPEIHEro 00IIero o0pa3oBaHUS
JIOJDKHBI OTPaXKATh:

OBi1ajeHne YHMBEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbLHBIMH 1€HCTBUSIMU:

1) 6a3oBble JIOTHYECKHUE TeiiCTBUSA:

CaMOCTOSITENIbHO  (DOPMYIIHpOBaTh M aKTyalM3UPOBATH MNPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCTIONB30BaTh IPU OCBOCHHHM 3HAHWUH MPUEMBI JIOTHYECKOTO MEBIIIICHUS (aHAIN3a,
CHHTE3a, CpaBHCHHsS, KIACCUPHUKAIMH, OOOOIIEHUS), PpPACKPBIBATh CMBICT OHOJOTHYECKUX
MOHSTHH (BBIIEISITh UX XapAKTEPHBIC MPU3HAKH, YCTAHABIIUBATE CBS3H C APYTUMU MOHITHIMH);

OTNpENeNATh TENU ACATEIBHOCTH, 3aJaBas MapaMeTpbl M KPUTCPUH HX JIOCTHIKCHHS,
COOTHOCHUTH PE3YyJIbTaThl ACITEILHOCTHU C TIOCTABICHHBIMU IEIISIMU;

UCIIOJIB30BaTh OWOJIOTHYECKUE MOHATUS ISl OOBSCHEHUS (AKTOB W SIBICHHHA YKHBOH
TIPUPOJIBI;

CTPOHUTBH JIOTUYECKHE pAaCCYXJCHUS (MHAYKTUBHBIC, JCHyKTHBHBIC, IO aAHAJIOTHUH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (OPMYIUPOBATH
BBIBOJIBI M 3aKIIFOUCHUS;

NPUMEHSATH CXEMHO-MOJICIBHBIE CPEACTBA JUIS MPEICTABICHUS CYIIECTBEHHBIX CBS3CH U
OTHOIICHUI B HM3y4YaeMbIX OHOJIOTUYECKHX OOBEKTaX, a TAKXKe MPOTUBOPEYHMU PAa3HOTrO Poja,
BBISIBJICHHBIX B Pa3IMYHbBIX HHHOPMAITMOHHBIX HCTOUYHUKAX;

pa3pabarbIBaTh IUIAH PEUICHUS MPOOJIEMBI C YIETOM aHAIN3a UMEIOIINXCS MaTepPHaTbHBIX
¥ HEMaTEePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCSTEIBHOCTh, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB LEISM,
OIICHUBATH PUCKU TOCIEICTBUN ACSITETLHOCTH;

KOOPJIMHUPOBATh W BBINIOJHATE pPa0OTy B YCIOBUSIX pPEaJbHOTO, BHUPTYAILHOTO |
KOMOMHHMPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBaTh KPEATHBHOE MBIIIICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 6a3oBbIe HCCIeA0BATEIbCKHE IeliCTBUS:

BJIAJICTh HaBBIKAMH y4EOHO-HCCIIEIOBATEIBCKON M MPOEKTHOW NIESTEIFHOCTH, HaBBIKAMU
paspelnieHus mpodiIeM, CIOCOOHOCTRI0O M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METO/OB
pelIeHusl MPaKTHYECKUX 3aa4, MPUMEHEHHIO Pa3IMYHbIX METOOB TIO3HAHUS;

UCTIONB30BaTh PA3MYHBIC BUABI ACSITEILHOCTH IO TOJNYYCHHUIO HOBOTO 3HAHHUSA, €Tr0
MHTEPIIPETAINY, MPEOOPA30OBAHUIO W MPUMEHEHHIO B YYEOHBIX CUTYAIMsIX, B TOM YHUCIIE TPU
CO3/IaHUU YUEOHBIX U COIMAILHBIX IPOEKTOB;

(hopMHUpPOBATh HAYYHBIH THIT MBIIUICHHS, BIaJCTh HAYYHOH TEPMUHOJIOTHEH, KIFOYCBBIMU
MOHSTHUSMH U METOJIAMU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3aJaud B 00pa30BATEIbHON NESITEIBHOCTH M
KU3HEHHBIX CUTYaIUsX;

BBISIBIISIT TIPUYMHHO-CIICJCTBEHHBIE CBSI3M W aKTYaJIM3WpPOBATh 3a7ady, BBIIBUTATh
TUMOTe3y €€ pelleHHs, HaXOIUTh AapTyMEHThl HJs J0Ka3aTelbCTBA CBOMX YTBEPKICHHIA,
3aaBaTh MapaMeTPbl U KPUTEPUN PEIICHUS;

aQHAIM3WPOBATh TIOJTYYCHHBIE B XOJE pEUICHHs 3aJadd pPe3yJbTaThl, KPUTHUYECKU
OLICHUBATh UX JJOCTOBEPHOCTbH, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIOBHUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT,

OCYILIECTBIIATh IICJICHANIPABICHHBIN IMOMCK IEPEHOCAa CPEICTB M CIOCOOOB IEHCTBUS B
npodeccuoHaNbHYIO Cpeny;
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yMEeThb TEPEHOCHTh 3HAaHUS B  [O3HABAaTEIbHYI0O M  IMPAKTUYECKYI0  00JacTu
KHU3HENIEATSITHHOCTH;

yMETh UHTErPUPOBATh 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC WJCH, Ipeajarath OPUTHHAIBHBIC IOAXOABI W PEIICHHS, CTABHTH
poOJIeMbl U 33J1a4H, JOMYCKAIOIUE albTEPHATUBHBIE PEIICHHUS.

3) padoTa ¢ unopmaumeii:

OpPUEHTHPOBATHCS B PA3NUYHBIX HCTOYHMKAX HH(OpManuu (TekcTe y4eOHOro mocoows,
HAYYHO-TIOMYJISIPHOU JIUTEpaType, OMOJOTHUECKUX CIOBapsIX M CIPAaBOYHHKAX, KOMITbIOTEPHBIX
0azax maHHbIX, B VHTepHeTre), aHANM3UPOBaTh HH(OPMALMIO PA3NUYHBIX BHIOB U GopM
NpeCTaBICHUs, KpUTUIECKU OLIEHUBATD €€ IOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTD;

(dhopMynupoBaTh 3ampochl W MPHUMEHSTHh pa3IUYHbIE METOAbl MpPH IOUCKE U OTOOpe
Ouosiornvyeckoit nHopMaIu, He0OX0IUMOH /TSl BHITIOJTHEHUS Y4eOHBIX 3a/1a4;

npuoOpeTaTh OMBIT HCHOJIB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHIA,
COBEPILEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJIB30BAHUS PA3IMUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMANbHYIO (GOpMYy TMPEACTaBICHUS OHOJIOTHYECKON
uHpOpMaLUH (CXeMbl, TpadUKH, TUarpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTOE);

UCIIONIb30BaTh HAy4YHbIN $3bIK B KauyecTBE CpeACTBa MpH paboTe C OHOJIOTrHYeCcKOn
UHpOpMaLKel: TPUMEHITh XUMHYECKHE, (PU3MYECKue M MaTeMaTU4eCKHe 3HAKH M CHMBOJIBI,
¢dbopmynbl, ab0OpeBUaTypy, HOMEHKJIATYpy, HCIOJb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMYECKHE CPEJICTBA HATIISAHOCTH;

BJIQ/IeTh HABbIKAMHU pACMO3HABAaHUS M 3alIMTHl HHQOpMAIMH, HWHGOPMALUOHHON
0€30MaCHOCTH JTMYHOCTH.

OBi1ageHne YHMBEPCAJIbHBIMH KOMMYHMKATUBHBIMHM el CTBUSIMU:

1) o0menne:

OCYUIECTBIISATh KOMMYHHKAIIMH BO BceX cdepax >KM3HHM, aKTUBHO y4acTBOBATh B JHAIOre
WIN JTUCKYCCUU TI0 CYIIECTBY OOCY)XKIaeMOH TeMbl (YMEHHE 3a/1aBaTh BONPOCHI, BBICKA3bIBAThH
CY>KJICHHsSI OTHOCHUTENIbHO BBINIOJHEHHsI MpeljaraeMoil 3ajaud, YYHUTHIBaTh WHTEPECHl U
COTJIACOBAHHOCTH TO3ULIMH IPYTUX YYaCTHUKOB JMAJIOTa UM JUCKYCCHH);

pacno3HaBaTh HeBepOalibHblEe CpEeACTBAa OOIIEHUS, MMOHUMAaTh 3HAYEHHE COLUAJIbHBIX
3HAKOB, MPEANOCHUTOK BOZHUKHOBEHHUSI KOH(DIUKTHBIX CUTYalUN, YMETh CMT4aTh KOHQIUKTHI U
BECTH IEPErOBOPHI;

BJIAJICTh PA3MUYHBIMUA CIIOCOOAMHU OOLIECHHS M B3aUMOJICHCTBHSA, NMOHMMATh HaMEpPEHUS
JIPYTHUX JIIOICH, MPOSBIATh YBAXXKUTEIHHOE OTHOIIEHHE K COOECeIHHKY U B KOPPEKTHOH dopme
(hopMyIHpOBATH CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHS] C HCIIOJIb30BAHUEM SI3IKOBBIX
CPEJICTB.

2) coBMeCTHasl 1eATeJIbHOCTD:

MOHUMATh M MCTOJIh30BaTh MPEUMYIIECTBA KOMAHIHON U WHIUBUAYATbHONH pabOTHI MpHU
penieHur OMOJIOTUYECKOU MPoOIeMbl, 000CHOBBIBaTh HEOOXOIUMOCTh MTPUMEHEHHUS TPYIIITOBBIX
(hopM B3aMMOACHUCTBUS MPH peIICHUH yueOHOM 3a1auu;

BbIOMpaTh TEMAaTHKy M METOJbl COBMECTHBIX HEHCTBHI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)KJIOTO YICHA KOJICKTHUBA,

OPUHUMATh LEJIU COBMECTHOM JEATEIbHOCTH, OPraHW30BbIBaTH M KOOPJIMHUPOBATH
JEUCTBUSA IO €€ JOCTMIKEHMIO: COCTABIATH IUIAH JEHUCTBUHM, paCOpPENesIATh POJU C Yy4ETOM
MHEHHUI Y4aCTHUKOB, 00CYKJ1aTh pe3yIbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaYECTBO CBOETO BKJIaJa U Ka)JOr0 YYaCTHHKA KOMaHbl B OOIIMI pe3ynbTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

Mpeajgaratb HOBBIE MPOEKTHI, OICHUBATh WACH C MO3UIUUW HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOM 3HAYUMOCTH;
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OCYLIECTBIIATh TO3UTHBHOE CTPAaTETMYECKOE IIOBEIECHUE B Pa3iIMYHBIX CHUTyalusX,
HPOSIBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

OBiagenne yHMBEPCAJIbHBIMH PeryJsiTHBHBIMH AeHCTBUAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJOTMYECKUE 3HAHUS [UId BBIABICHHMS NpoOJIeM U HX pELIeHHUs B
YKU3HEHHBIX U Y4EOHBIX CUTYaLIUsX;

BBIOMPATh HA OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUSAX M MOCTYIIKAX II0 OTHOLICHHIO K >KMBOW IPHUPOJAE, CBOEMY 3J0POBBIO U 310POBBIO
OKpPYXKaIOIINX;

CaMOCTOSITENIbHO OCYIIECTBIIATh TO3HABATENFHYIO JESTEIBHOCTD, BBISABISATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHUPOBaTH COOCTBEHHBIE 33Jadl B 00pa30BATENbHOM JEATEIBHOCTH U
JKU3HEHHBIX CUTYalMIX;

CaMOCTOSITENIBHO COCTABJIATH IJIaH PELIeHUs MPoOIeMbl ¢ Y4ETOM UMEIOIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEAIOUTEHU;

JlaBaTh OLIEHKY HOBBIM CUTyalLUsM;

paciMpsATh paMK1 y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOUTEHHIA;

JieN1aTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTb 3a PELICHUE;

OLIEHUBATh MIPHOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO M MPOSIBICHHUIO IMIMPOKOH pYIUIMH B PA3HBIX 00JaCTAX
3HaHUi, TOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTEeNbHBIN U KyJIbTypHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTb, OLICHMBATH
COOTBETCTBUE PE3YJIbTATOB LEIISAM;

BJIAJICTh HABBIKAMU IO3HABATEIBHON PEQIIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUI
U MBICIIUTEJIBHBIX POLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUM, UCIOIB30BATh MPUEMBI pedieKcUn
JUIsL OLIEHKU CUTYalllH, BIOOPA BEPHOTO PEILICHHS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHUKEHUIO;

IIPUHUMATb MOTUBBI U ApIYMEHTBI APYTUX IIPU aHAIU3E PE3YJIbTATOB JIEATEIbHOCTH;

3) npuHsiTHE CeONA U APYIUX:

IPUHUMATh ce0sl, TOHMMAsi CBOM HEIOCTATKU U JOCTOMHCTBA,

IPUHAMATh MOTHBBI U APIYMEHTBI JPYTHUX IPU aHAJIA3€E PE3YJIBTATOB NAEATEIbHOCTH;

IPU3HABAThH CBOE MIPABO U MIPABO JPYTUX HA OLUIMOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUH JPYTOro YesloBeKa.

NNPEAMETHBIE PE3YJ/IBTATbBI

[IpeameTHBIC pe3ynbTaThl ocBoeHUs mporpamMMbl COO mo 6uosornu Ha 0a30BOM YPOBHE
BKJTIIOYAIOT crieruduueckue st yaeOHoro npenmera «buosorus» Hay4yHble 3HAHHS, YMEHUS U
CrocoObl JICHCTBUM TIO OCBOCHHMIO, WHTEPHpPETAMM W MPeoOpa3OBaHUIO 3HAHWUW, BHJIBI
ACATCIIBHOCTH TIO MOJYYCHHIO HOBOI'O 3HAHUA U IPUMCHCHHIO 3HAHUU B Pa3JINIHBIX y‘IC6HBIX
CUTyallUsiX, a TaKKe B pEaJbHBIX >XU3HEHHBIX CHUTYyalUsX, CBA3aHHbIX C Ouojorueil. B
nporpaMMe IpeAMETHbIE Pe3yJIbTaThl PEACTABICHBI M0 roJaM 00yueHHs.

[IpeameTHBIE pPE3yNbTaThl OCBOCHUS ydeOHOro mnpenmera «buonorus» 6 10 knacce
JOJKHBI OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MeCTe U POJM OUOJIOTUHM B CUCTEME HAay4YHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUMCKHUX U 3apyOeKHbBIX yUEHBIX-OUOJIOTOB B pa3BUTHE
6I/IO.HOF nH, q)yHKHHOHaHLHOﬁ I'paMOTHOCTH YCJIOBCKA IJId PCILICHUA )KU3HCHHBIX 3a/1a4,

yYMEHHE PacKpbIBaTh COJIep)KaHUEe OMOJIOTrMYECKHX TEPMUHOB U MOHSATUMN: )KU3Hb, KJIETKa,
opranm3M, MeTabomm3m (OOMEH BeUIeCTB W MPEBpallleHUe JHEPruH), TOMEeoCcTa3
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(camoperysauusl), ypOBHEBas  OpraHu3alUsl JKUBBIX  CHUCTEM, CaMOBOCIIPOM3BEJCHUE
(penpoyKiusi), HacJlIeICTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHUE;

yMEHUE u3jiaraTb OHOJOIMYECKHE TEeOopuu (KJIEeTOYHas, XpPOMOCOMHAas, MyTallMOHHas,
LEHTpajJbHasl J0rMa MOJeKyJsgpHoW Ouosorun), 3akoHel (I. Mengens, T. Moprana, H. U.
BagunoBa) u yueHus (0 LleHTpax MHOT0o00pa3us U MPOUCXOKACHUS KyJIbTYpHbIX pacTeHuit H. 1.
BasuiioBa), onpenensaTs rpaHulbl UX IPUMEHUMOCTH K KHUBBIM CUCTEMAM;

YMEHHUE BIIa/IeTh METOJaMHM HAy4YHOTO MO3HAaHUS B OMOJIOTMU: HAOJIOJECHHUE U ONHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB W SBICHUH, OpraHu3amus | TPOBEICHHE OHOJOTHYECKOTO
SKCHEPUMEHTa, BBIJBM)KEHUE THUIIOTE3bl, BBIIBICHHUE 3aBUCUMOCTH MEXAy HCCIelyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYUYEHHBIX pEe3yJbTaTOB, HCIIOJIb30BAHHBIX HAYYHBIX IOHATHH,
TEOPHil U 3aKOHOB, YMEHHE JeJIaTh BEIBOJIbI HA OCHOBAaHUM MOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHME BBIJIEISATh CYLIECTBEHHbIE NMPU3HAKU BUPYCOB, KJIETOK NPOKApUOT U IYKapHuoT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOEHHOCTH MPOLIECCOB: OOMEHa BEIIECTB U
NpEeBpaICHUs HEPTUH B KIETKe, (OTOCHHTE3a, MIACTUYECKOTO M HHEPreTUUEeCKOro OoOMeHa,
XEMOCHHTE3a, MUTO03a, Mel03a, OIUIOJOTBOPEHUS, Pa3MHOXKEHUS, UHIUBUAYAIBHOTO Pa3BUTHS
opraHu3ma (OHTOTEHE3);

yYMEHUE NPUMEHSATh MOITy4YE€HHbIE 3HAHUS i1 OOBSCHEHUs OMOJOIMYECKUX MPOLECCOB U
SIBIICHUH, 111 IPUHATHS IPAKTUUYECKUX PEIICHUHN B IOBCEIHEBHOM JKU3HHU C LIEIbI0 00eCIeUeHNs
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/10pOBbSl OKPYXAlOIIUX JIIOJEH, COOIIOAEHUS HOPM
IPaMOTHOTO TOBEJEHHUSI B OKPYXAroIleld NPUPOAHON cpene, MOHMMaHUE HEOOXOJUMOCTH
UCIIOJIb30BAaHUS JIOCTUKEHUH COBPEMEHHOW OMOJIOrMH M OMOTEXHOJIOTHH Ul pallOHAIbLHOIO
IPUPOIOTIOIB30BAHUS;

YMEHHE pelliaTh 3JIE€MEHTapHbleé TIE€HETHYEeCKHE 3aJauyd Ha MOHO- M JAUrHOpHIHOE
CKpEIIMBAaHKE, CIICTUICHHOE HACJIEOBAaHUE, COCTABIATh CXEMbl MOHOTHMOPUIHOTO CKPELIMBAHUS
JUIs IpeZicKa3aHMsl HaclleZJ0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PabOThI, COOMIONATh MpaBWiia IpU
pabote ¢ y4eOHBIM U JTabOPATOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTHYECKH OIICHUBATh M WHTEPHPETHPOBATH HH(OPMAIMIO OHOIOTHYECKOTO
COJICpXKAHUsS, BKJIIOYAIOLIYIO0 IICEBIOHAYYHbIC 3HAHMUA W3 Pa3IMYHBIX HCTOYHHMKOB (CpeAcTBa
MaccoBOW HMH(pOpMAIMK, HAYYHO-TIOMYJISIpHBIE MaTepHallbl), STUYECKHE ACIEKThl COBPEMEHHBIX
UCCIIeIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBbIC NHCbMEHHBIE U YCTHBIE COOOIIeHUs, 0000Imas
OMOJIOTMYECKYI0 HHGOPMALMI0O M3 HECKOIbKMX HCTOYHHMKOB, TIPaMOTHO HCIOJIb30BATh
NOHSATHIHBIN anmapaT OUOJIOTHH.

[IpeameTHBIE pPE3yNbTaTBl OCBOCHUS ydeOHOro mnpenmera «buonorus» 6 11 knacce
JIOJKHBI OTPaKaTh:

c(OPMHPOBAHHOCTh 3HAaHUH O MECT€ M pOJU OHOJOrMHM B CHUCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHpa U
Hay4HOT'O MHUPOBO33PEHUS, O BKJIA/l€ POCCUICKUX U 3apyOeKHbIX YUEHBIX-OHOJIOrOB B Pa3BUTHE
6uosiornu, PyHKIIMOHAIEHONW TPAaMOTHOCTH YeJIOBeKa [l PEeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COAEP)KaHUE OMOJIOTMUECKUX TEPMUHOB U MOHATHUI: BUJ, TOMYJIALMS,
reHo(OHA, DBONIONHMS, JBUXKYIIHME CHIBI ((aKTOpbl) SBONIOIUH, MPUCTIOCOOIECHHOCTH
OpPraHu3MOB, BHJ000pa30BaHHE, SKOJOTMYECKHE (DAKTOPHI, SKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, pelyLIeHTHI, LIeTIH MMUTaHKsI, SKOJIOTHYECKas MupamMua, OuoreoreHos, ouochepa;

yMEHUEe Wu3narate Ouosorndeckue Teopuu (3BomounuoHHas Teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPHS IBOJIIOLUH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apojiblieBoro cxoacrea K. M.
bapa, dyepenoBanusi riaaBHBIX HampaBiieHH W myteil sBomronuu A. H. CeBepiioBa, y4yeHus o
6uochepe B. . Bepnasickoro), onpenensaTs IpaHULbl UX MIPUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHUE BIIa/IeTh METOJaMHM HAy4YHOIO IO3HAHUS B OMOJIOTMU: HAOJIOJAECHUE U OIHUCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBICHUH, OpraHu3anus M MPOBEACHHE OHOJOTHYECKOTO
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JKCIIEPUMEHTA, BBIABW)KCHHUE TUIOTE3bl, BBIBICHHUE 3aBUCUMOCTU MEXAY HCCIELyeMbIMU
BEJIMYMHAMU, OOBSCHEHHE IOJYUYEHHBIX PpEe3yJbTaTOB, MCIIOJIb30BAHHBIX HAYUHBIX IOHSATHH,
TEOpUH U 3aKOHOB, YMEHME JIEJIaTh BBIBOJIbI HA OCHOBAHUU IIOJYyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIAThH CYIIECTBEHHbIE TPU3HAKN CTPOECHMS OMOJIOTMYECKUX OOBEKTOB: BUJIOB,
HOMYJISALUM, NPOAYLEHTOB, KOHCYMEHTOB, pEAYLEHTOB, OHOr€OlE€HO30B U HKOCUCTEM,
OCOOCHHOCTH  MPOLIECCOB:  HACIIEACTBEHHOW  M3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BU1000pa30BaHus, MPHUCIIOCOOJEHHOCTH OPraHU3MOB, JAEUCTBHUS 3KOJIOIMYECKHX (PaKTOpOB Ha
OpraHM3MBl, IEPEHOCA BEIIECTB U ITOTOKA YHEPTUHU B IKOCUCTEMAX, aHTPOIOI€HHBIX W3MEHEHUN
B JKOCHCTEMax CBOEH MECTHOCTH, KPyroBOpOTa BEIIECTB M OHMOr€OXMMHUYECKHX LUKIOB B
ounocdepe;

YMEHHE NPUMEHSATh MOITy4YE€HHbIE 3HAHUS Uil OOBSCHEHUs OMOJOIMYECKUX IMPOLECCOB U
SIBIICHUH, 1711 IPUHATHS IPAKTUUYECKUX PEIICHUH B IOBCEIHEBHOM JKU3HHU C LIEIbI0 00eCTIeUeHUs
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/0pOBbSl OKPYXAlOIIUX JIOJeH, COOIIOAEHUS HOPM
TPaMOTHOTO TOBEJICHHUSI B OKPYXaroIlel NPUPOAHON cpene, MOHMMaHUE HEOOXOJUMOCTH
UCIIOJIb30BaHUS JOCTHKEHUN COBPEMEHHOMU Ouosiorun JUIS palOHaIBHOIO
IPUPOIOTIOIB30BAHUS;

YMEHHUE pelIaTh 3JIeMEHTapHble OMOJOrMYECKHE 3aJlaud, COCTABIIATh CXEMbl IepeHoca
BELIECTB U SHEPTUH B 3KOcUcTEMAX (LIEMU MUTaHUA);

YMEHHUE BBINOJHATH JIAOOPATOPHBIE M MPAKTUYECKHEe paboThl, coOM0IaTh MpaBWiia IpU
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000y IOBaHUEM;

YMEHUE KPUTHYECKH OLIEHUBaThb M HHTEPHPETHPOBATH MH(OPMALMIO OHOIOTMYECKOrO
COJIEp’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAYUYHbIE 3HAHUS M3 Pa3jIMYHBIX HMCTOYHUKOB (CpelacTBa
MaccoBOW HMH(POpPMAaLMM, HAy4YHO-IOIYJSPHbIE MAaTepuallbl), pPaccMaTpUBaTh IJI0OAJIbHBIE
HKOJIOTHUECKUE MPOOIEMbI COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOIICHHIO K HUM COOCTBEHHYIO
HO3ULIMIO;

YMEHHE CO3/1aBaTh COOCTBEHHBbIC NHCbMEHHBIE U YCTHBIE COOOIIeHus, 0000mas
OMOJIOTMYECKYI0 HHGOpPMALMI0O M3 HECKOIbKMX HCTOYHHMKOB, TIPaMOTHO HCIOJIb30BATh
NOHSATHIHBIN anmapaT OMOJIOTHH.
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10 KJIACC
KosmuecTBo yacos JlesiTeIbHOCTD YYUTE ISt
Mpax DJIeKTPOHHBbIE
Ne ni/nt HanmeHoBaHMe pa3ie/ioB U TeM Koutpoan | THyec (uudgpossbIe)
NMporpamMmsl Bcero HBIE KHe o0pa3oBaTe/ibH
padoThI pador | PI¢ peCypChl
bl
BOCIIUTAHHUE CTPEMJICHUS K
MO3HAHUIO TIPUPOJIBI U
bubnuoTeka 00111ecTBa, K MOTYyYEHHUIO
Buostoris Kak Hayka ) | 0.5 HOK 3HAaHUH, KAYECTBEHHOTO
https://m.edsoo.r || oOpa3zoBaHus ¢ yueTom
u/7f41¢292 JUYHOCTHBIX MHTEPECOB U
0OIIECTBEHHBIX
OTPEeOHOCTEH;
MOIJICPIKAHUE MOTUBAITUU
JIETeH K MOJTYUYCHHIO 3HAHUM,
bubnmoreka HATAKUBAHUIO MTO3UTUBHBIX
’KuBbie cUCTEMEBI U HX 1 HOK MEKITUYHOCTHBIX
OpraHH3aIIHSI https://m.edsoo.r | oTHOIICHHUI;
u/7t41¢292 pa3BUTHE TPYIOIIOOHUS,
CIIOCOOHOCTH K
MIPEOI0JICHUIO TPYAHOCTEH;
noOy>kJIeHue coOIIaTh
bubnuorexa P HHg e
XHUMUYECKUH COCTaB U CTPOCHUE 3 1 HOK YHCOTOM HCIITLIHHBL
KIIETKU https://m.edsoo.r | SHMOOPraHi3ALIH IpH
WIEA1e292 BBIMOJNHEHUM
— CaMOCTOSITENIbHOM paboThI
WJIH TIPaKTUYECKOU pabOTHI;



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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noOy»XIeHue coOII01aTh
TIPUHITAITBL

bubnuoreka .
ITOK y4eOHON JUCIUTUTUHBI U
KuzHenesaTenbHOCTh KIETKH hitps://m.edsoo.r | C2MOOPraHH3aLUM 1py
WIA1e292 BBITIOJTHCHAH
e CaMOCTOSITENILHON paboThI
WM NIPaKTU4YECKOU padoThI;
dhopmupoBaHue
JKOJIOTUYECKOH KYJIbTYpHI,
OTBETCTBEHHOTO,
EubioTexa Oepe’KHOr0 OTHOILICHUS K
Pazmuoxenue u ITOK MPUPOJE, OKPYKAOLIEH
WHANBUAYATbHOE PA3BUTH 1 Ha OCHOB
OpfaHI/ISIIiZOB e ) hitps: /m.edsoo.r ;I())ilc[flﬁcxgli I(*)pae/:[nuHOHHLIX
u/7t41¢292 y
JyXOBHBIX IICHHOCTEH,
HABbIKOB OXPaHbl, 3aIUTHI,
BOCCTAHOBJICHUS TIPUPO/IBI,
OKPYXAaIOIIEeH cpeapl;
BOCIIUTAHHUE CTPEMIICHUS K
MTO3HAHUIO TIPUPOJIBI U
bubGnuoreka o01ecTBa, K MOJTYyYCHHUIO
HacnencrBeHHOCTh M 15 HOK 3HaHUW, KAYECTBEHHOTO
W3MEHYMBOCTH OPTaHU3MOB ' https://m.edsoo.r || oOpa3oBaHHs C y4eTOM
u/7f41¢292 JUYHOCTHBIX UHTEPECOB U
00IIeCTBEHHBIX
MOTPEOHOCTEN;
¢dbopMupoBaHue
EH6IoTexa HKOJIOTUYECKOH KYIBTYPBI,
Cenekiust opranu3MoB. OCHOBBI 1HOK OTBCTCTBEHHOTO,
OMOTEXHOJIOTHH ! https://m.edsoo.r Oepesroro OTHOLICHHA X
WIfA1e29) NPUPOJE, OKPYKaIOIIeH

cpezie Ha OCHOBE
POCCUMCKHX TPAJIULIMOHHBIX



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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JIyXOBHBIX [IEHHOCTEH,
HABBIKOB OXPaHBbI, 3aIIUTHI,
BOCCTaHOBJICHUS TIPUPO/IBI,
OKPYIKAIOIIECH CpeIbl;

PesepBHOE Bpems

Bubnnoreka
LHOK
https://m.edsoo.r
u/7141¢292

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

24

11 KJIACC
KosauuecTBo 4acoB eI TeJIbHOCTD YYHUTEJIS ¢ y4eTOM
Ipak JIeKTPOHHBIE padoueii mporpaMMbl BOCIIUTAHUS
Ne i/ HaumeHoBaHue pa3jie/ioB KonTtpo THYEC (ungposbie) TeJIst
1 TEM NpPOorpaMmmbl Bceero JIbHBIE KHe 06pa3OBaTeHL
padoThI padot HbI€ PEeCypChI
bl
BOCITUTAHHE CTpeMIICHUS K
bubnnoreka MO3HAHUIO MPHUPOJABI U OOIIecTBa, K
HOK MOJIYYCHUIO 3HAHHM, KaueCTBEHHOTO
DBOJIOMOHHAS OUOJIOTHS 9 1 1
https://m.edsoo | o0O6pa3oBaHUs C y4e€TOM JIMYHOCTHBIX
1u/7f41cc74 WHTEPECOB u 0OIIECTBEHHBIX
noTpeOdHOoCTEH.
noAJep>)KaHUE MOTHBAIlMM JIeTed K
MOJTyYCHUIO 3HAHWUW, HAJAKUBAHUIO
bubnnoreka
MO3UTUBHBIX MEKIIMYHOCTHBIX
Bo3HuKkHOBEHUE U pa3BUTHE HOK .
9 0.5 OTHOILICHUIA;
KU3HU Ha 3emJie https://m.edsoo ASBITHE TOYIOIOGHS
1u/7t41cc74 P Py ’
CIIOCOOHOCTH K TPEOJIOJICHUIO
TPYAHOCTEM;
(dbopMupoBanue IKOJIOTHYECKOM
KYJbTYPBI, OTBETCTBEHHOTO,
bubnnoreka OepeKHOT0 OTHOIICHHUSI K MPHUPOJE,
Opranu3Mbl B OKpyKaromas 5 1 HOK OKpYXKalolllell cpelle Ha OCHOBE
cpena https://m.edsoo pOCCUICKHX TPaJUIIMOHHBIX
1u/7t41cc74 JTyXOBHBIX  IICHHOCTEH, HAaBBIKOB
OXpaHbl, 3alIUTHl, BOCCTAHOBJICHUS
IIPUPOJIbI, OKPYKAKOLIEH CPEJIbl
BbubGnuoreka o0y »KeHue COOJI01aTh MPUHITUTIBI
CooOmiectBa u "
9 HOK yueOHOI JUCLUILINHBI u
IKOJIOTHYECKUE CUCTEMBI
https://m.edsoo CaMOOpTaHU3AIMK MPU BBITTOJTHCHUH



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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1u/7f41cc74 CaMOCTOSITENIbHOM ~ paboThl WM
MIPAKTHUYECKOH pabOThI
Bbubauoreka
LHOK
Pesepsroe Bpems 2 https://m.edsoo
au/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 34 5

[NPOTPAMME
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10 KJIACC
Ne KosimyecTso yacos ‘ Jara JIEKTPOHHBIE N (pOBbIE
o/ | Temaypoka Beero Kontpoabnbie | Ipakruieckne | ovyequs odpasoBaTeJbHbIE
padoTbI padoTbI pecypcebl
bu6mmoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e¢632a
MeToapl TO3HAHUS KUBOM
npuposl. [IpakTnueckas
2 E;?cfc?nfi()lBaHﬂe 1 0.5 bubmiorexa LIOK
' https://m.edso0o0.ru/863¢6122
Pa3IMYHBIX METOJIOB TIPH
H3y4YeHUH OMOJIOTHYECKUX
00BEKTOBY
buonornueckue cucTeMsl,
3 MIPOILIECCHI U MX U3YYCHHUE. 1 1 bu6nunoreka [JOK
BxonHas KOHTposbHAS https://m.edsoo.ru/863e6564
paborTa.
4 XHUMHUYECKHUM COCTaB KIIETKU. 1 Bbu6moreka [JOK
Bojia u MuHepaibHbIC COJTH https://m.edsoo.ru/863e674¢e
5 benxu. CoctaB u cTpoeHue 1 bubnuorexa [IOK
OCITKOB https://m.edso00.ru/863e¢6b72
DepMEeHTBl —
OHOJIOrHNYECKHUE
KaTaJlu3aToPhI.
6 Jlaboparopnas pabota Ne 1 1 0.5 bubmorexa [IOK

«/3yueHne KaTaTuTHIEeCKOM
aKTUBHOCTH (hepMEeHTOB (Ha
pUMepe aMHJIa3bl WK

https://m.eds00.ru/863e6b72



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
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((Ha6J'IIOI[eHI/IC MHUTO3a B
KJICTKaX KOHYMKa KOpPCIIKa
JIYKa Ha IT'OTOBbIX

| xaranass)y | | | | |
bu6mmoreka [IOK
7 YraeBo el JIumueI https://m.eds00.1ru/863e6870
] HyxnenHoBbIe KHCIOTHI. bubnnorexa [JOK
ATD https://m.edsoo.ru/863e6d5c
Uctopus u meToasl BuGmuorexa LIOK
? VSYHCHMA IGTETIH. https://m.edsoo.ru/863e6e88
Kinerounas Teopust
10 Knerka kak nenocruas
JKHBas CUCTEMa
CrpoeHue 3yKapuoTUIECKOM
kieTku. JlaboparopHas
pabota Ne 2 «3yuenue
CTPOEHUS KJIETOK PACTCHHIA, bubmuorexa [JOK
11 KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.ru/863e6{f0
OakTepuil oI MUKPOCKOIIOM https://m.edsoo.ru/863e716¢
HA TOTOBBIX
MHUKpOIIpenaparax u ux
OTIMICAHUE)»
12 OOmeH BelecTB Uiu bubnuorexa [JOK
MeTab0JIM3M https://m.edso0.ru/863e766¢
bu6mmoreka [JOK
13 DorocuHTes. XeMOCHHTES https://m.eds00.ru/863e¢7c98
. bu6mmoreka [JOK
14 Juepreruaeckuii oomen https://m.edsoo.ru/863e7aae
JKn3HeHHBIH TUKIT KIIETKH.
Jlenenue kneTku. MuTo3.
15 JlaGopartopnas pabota Ne 3 0.5 bubnuorexa [JOK

https://m.edsoo.ru/863e7dc4



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
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https://m.edsoo.ru/863e7aae
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MUKpOTIpenapaTax»
16 buocunres 6enka. Peakmmst bu6mmoreka [IOK
MaTPUYHOTO CHHTE3a https://m.eds00.1u/863e796¢
17 Tpancnsnus — OGHOCUHTE3 bubnnorexa [JOK
Oenka https://m.edso0.ru/863e796e
18 Hexnerounsie ¢popmbl bubnuorexa [IOK
KU3HH — BUPYCHI https://m.edso0.ru/863e7540
®opMBI Pa3MHOKEHHUS bubmorexa LIOK
19 o rzﬂmf/m]s https://m.edsoo.ru/863e81b6
p https://m.edsoo.ru/863e831e
. bubmuoreka [JOK
20 Metios https://m.edsoo.ru/863e¢714a
OOpa3oBaHue ¥ pa3BUTHE
MTOJIOBBIX KJICTOK.
O11010TBOpEHHE.
bu6mmorexka [IOK
21 JlaGopatopnas padora Ne 4 0.5 https://m.eds00.ru/863e81b6
«UW3ydenue crpoeHHs
MOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenaparax»
2 NunuBuayansHOE pa3BuTHE bu6mmoreka [JOK
OpraHu3MOB https://m.edso00.ru/863¢8436
| Lo e Busorsa 10K
A https://m.eds00.1ru/863e8612
U3MEHYUBOCTH
3aKOHOMEPHOCTH
24 HAacJIEeA0BaHUS IPU3HAKOB. bubnnorexa [JOK
MounorubpunHoe https://m.eds00.1u/863e8878
CKpEIIMBAHKE
75 Jurnbpumnoe bu6mmoreka [JOK

CKpeIIMBaHKe. 3aK0H

https://m.edsoo.ru/863¢89a4 |



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
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HE3aBUCHUMOI'O
HACJICJOBAHUS ITPHU3HAKOB

26

CueruieHHOE Hacle0BaHNE
npu3HaKkoB. JlabopaTtopHas
pabota Ne 5 «3yuenue
pe3yIbTaToB
MOHOTUOPHUIHOTO U
JTUTHOPUTHOTO
CKpELIMBaHUA y JP030(UIIbI
Ha TOTOBBIX
MHUKpoIpenapaTax»

0.5

bu6mmoreka [IOK
https://m.edso00.ru/863e8c60

27

I'eneTuka nomna.
HacnenoBanue npusHakos,
CIIEINICHHLIX C II0JIOM

bu6mmoreka [JOK
https://m.edsoo0.ru/863e8c60

28

H3MeHYUBOCTD.
HenacnencreeHHas
WU3MEHYUBOCTb.
JlaGopatopHas pabota Ne 6.
N3yuenne
MOIU(DUKAITHOHHOM
M3MEHYUBOCTHU, IOCTPOEHHUE
BapHaIlIOHHOTO psija U
BAPUALIMOHHON KPUBON»

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863e8efe

29

Hacnencreennas
M3MEHYHBOCTb.
JlaGopaTopnas pabora Ne 7.
«AHanu3 MyTaluun y
Ipo30(UIIBl HA TOTOBBIX
MHUKpOIpenapaTaxy

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863e8efe

30

I'eneTuka uenoBeka

bu6mmoreka [JOK
https://m.edso0.ru/863e8d78

31

O0600111eHIE 10 TEME

[a—
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«HacnencTBeHHOCTD U

W3MEHYUBOCTD
OpPTaHU3MOBY.
IIpomexxyTouHas
aTTeCcTaIusl.
32 Cenexkuus Kak HayKa v 1 bubmuorexa [JOK
poIece https://m.eds00.ru/863¢9214
53| conewm pacremin 1 ubmiorera LIOK
b https://m.edsoo.ru/863¢9214
KUBOTHBIX
34 buotexHosorus kak orpacib 1 bubmuotexa [JOK
IIPOM3BOJICTBA https://m.eds00.ru/863¢9336
OBUIEE KOJIMYECTBO YACOB 34

I10 ITPOT'PAMME



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
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11 KJIACC
Ne Kosn1iecTBo 4acos Jlarta DJIeKTPOHHbBbIE IU(PPOBLIE
n/-n Tema ypoxa Beero Koutpoabnbie | IlpakTuyeckue w3yuenus o0pasoBaTe/ibHbIE
padoThI padoTbI pecypcbl
1 OBOIONHNS U METOIEI €6 1 bu6mmoreka [JOK
U3YYCHUS https://m.edsoo0.ru/863ea20e
2| npencrasnermit o6 1 Bufmiorexa LIOK
pen https://m.eds00.1ru/863e9570
IBOJTIOIIAU
3 MukposBomronusi. Bxonnas 1 1 bubnnorexa [JOK
KOHTpOJIbHAS paboTa. https://m.eds00.1ru/863e9cle
[Tonmynsuums kak
AIIeMEHTapHas eIUHUIA
BUJIA ¥ DBOJTFOITHH.
bu6nmoreka [JOK
4 Jlabopatopnas padora Ne 1 ! 0.5 https://m.eds00.1u/863e99¢6
«CpaBHEHHE BUJIOB 10
Mopdonoruueckomy
KPUTEPHUIO»
5 g?liﬁzgge;ﬁgb&)amo 139 1 bubmorexa HOK
p p https://m.edsoo.ru/863e9da4
HBOJTIOIIAN
6 EctecTBenHnbIii 0TOOp 1 €ro 1 bubmuorexa [JOK
(hopMbl https://m.edsoo.ru/863e9ed0
Pe3ynbTaTel 3BOMIOLMN:
IPUCIIOCOOTICHHOCTh
OpPTaHW3MOB H
7 BUJI000pa3oBaHue. 1 0.5 Bubmiorexa HOK

Jlabopartopnast pabota No 2
«Onucanue
MIPUCTIOCOOTICHHOCTH

https://m.edsoo.ru/863e9fde



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
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opranusma u eé
OTHOCHUTEIILHOTO XapaKkTepa»
3 Hamnpasnenus u nmytu 1 bubnuorexa [IOK
MaKpOIBOJIOIUU https://m.edsoo.ru/863e9cle
‘ 9 H HeoOpatuMocTh 3BOIIOLNH H 1 H H H H
10 HcTopus xu3HU Ha 3emiie U 1
METOJbI €€ N3YUECHHUS
1 ['unoTte3bl MPOUCXOXKACHUS 1 bu6mmoreka [JOK
KU3HH Ha 3emiie https://m.edsoo.ru/863eaSab
12 PasBurwue xu3nu Ha 3eMiie 1 bu6mmoreka [IOK
0 YpaM U Meproam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaITbl SBOJTFOIIH
PaCTUTEIBLHOTO U KHUBOTHOTO
mupa. [IpakTuueckas padbora Bubnmorexa [IOK
13 Ne 1 «Msyuenne ! 0.5 https://m.edsoo.ru/863ea8bc
HCKOTIAEMBIX OCTaTKOB
pacTeHHii U )KHUBOTHBIX B
KOJUTCKITHSIX)
14 CoBpemeHHas cucrema 1 bubmuorexa [JOK
OpPraHUYECKOro MUpa https://m.edsoo0.ru/863eca48e
15 DBOJIIOIHS YeJIOBEKa 1 bubnuorexa [JOK
(a"TpOMIOTEHE3) https://m.edsoo.ru/863eac2c
16 JBmwxymue cuibl ((HakTopsl) 1 bub6nuorexa [IOK
AHTPOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OcHOBHbIE CTaIUU 1
HBOJTIOIIMU YEJIOBEKA
UYenoBeyeckue pacel 1 Bubnuotexa [OK
18 TPHPOJHBIC aalrtatiim 1 https://m.edsoo.ru/863eaea?
ps://m. .
YesioBeKa
‘ 19 H O060011IeHNE TIO TEME H 1 H H H H



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
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
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«BO3HUKHOBEHUE U
pa3BUTHE )KU3HU Ha 3eMIIe»

DKOJIOTHS KaK HayKa

21

Cpensl oOuTanus u
DKOJIOTHYECKUE PaKTOPbI

bu6mmoreka [IOK
https://m.edsoo.ru/863eafec

22

AbuoTtnueckue GpaxkTopsl.
JlaGopaTopnas pabora Ne 3.
«Mopdodonoruueckue
0COOCHHOCTH PACTCHHM U3
pa3HBIX MECT OOUTAHUSY.
JlaGopaTopnas pabota Ne 4.
«BnusgHue cBera Ha pOCT U
pa3BUTHE YEPEHKOB
KOJIeyCay

0.5

bu6mmoreka [IOK
https://m.edso0.ru/863eb10e

23

buotnyeckue pakTops

bu6mmoreka [{OK
https://m.edsoo0.ru/863eb348

24

DKOJI0ru4ecKkue
XApaKTEPUCTHKHU
nonyJisauuy. [Ipakrruueckas
paborta Ne 2 «Iloacuér
IUIOTHOCTH HOITYJISILUN
Pa3HBIX BUJOB PACTEHUI»

0.5

25

Coo0riecTBa OpraHu3MOB —
OHOIIEHO3

bu6mmoreka [JOK
https://m.edsoo.ru/863eb46a

26

DKOJIOTHYECKHE CUCTEMEI
(3KOCHUCTEMBI)

bu6mmorexa [JOK
https://m.edsoo.ru/863eb46a

27

OcHOBHBIEC TOKA3aTSIU
9KOCHUCTEMEL.
OKOJIOTUYECKHE MUPAMU/IBI.
CBoiicTBa YKOCHUCTEM.
Cykrneccust

bu6mmoreka [{OK
https://m.edsoo.ru/863eb5fa



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
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‘ 28 H IIpupoaHbIE 3KOCUCTEMBI H 1 H H H H

29 AHTpOIIOTE€HHBIE 1
HKOCHCTEMBI

30 buocdepa — rinobdanpHas 1 bubnnorexa [JOK
JKOCHCTEMA 3eMIIU https://m.edsoo0.ru/863ebbSe

31 3aKOHOMEPHOCTHU 1 bubnmoreka [JOK
CYIIECTBOBaHUs OMochepsl https://m.edsoo.ru/863ebd16
YenoseuecTBO B Onochepe

32 1
3emun
CocyiiecTBOBaHHE TPHUPOIBI
Y YeJIOBEUEeCTRA.

bubmuoreka [JOK

33 Obobmenne TemEt ! https://m.edsoo.ru/863ebale
«CoobmecTBa u
HKOJIOTMYECKUE CUCTEMbI)

34 Bpewmst skosorudeckoi | bubnunoreka [JOK
KYJbTYpPbI https://m.edsoo.ru/863ebale

OBIIEE KOJIMYECTBO YACOB 34 25
I10 [TPOT'PAMME )



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
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IPOBEPSIEMBIE TPEGOBAHMUSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOEHHSI OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero oopasoBanusi

CdopMUpOBaHHOCTh 3HAHUW O MECTE M PO OWOJIOTHH B CUCTEME
HAYYHOT'O 3HaHMS €CTECTBEHHBIX HayK, B (POPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAyYHOW KapTHHBI MUPAa M HAYYHOTO MHPOBO33PEHHS; O
BKJIa/Ie POCCUHCKUX U 3apyOeXHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouonorny; (HyHKIIMOHAIFHOW T'PaMOTHOCTH 4YeNIOBEKa ISl PEIICHHS
JKM3HCHHBIX 3a4a4

YMeHHue pacKpbIBaTh COJEpkKAaHWE OMOJIOTMYECKUX TEPMHHOB U
MOHSITUN: KU3Hb, KJIETKA, OpraHu3M; MeTaboin3M (0OMEeH BEIEeCTB U
IpeBpallleHle SHEPruH), ToMmeocTa3 (caMoperyisnus), ypOoBHEBas
OpraHu3aIusl JKUBBIX CHCTEM, CAMOBOCIIPOM3BEICHUE (PETPOTYKIIHS),
HACJIeICTBEHHOCTh, N3MEHYHUBOCTb, POCT U PA3BUTHE

YMeHue uznaratb OMONIOrHYecKre TEOpHH (KIETOYHasi, XpOMOCOMHas,
MyTauuoHHas), 3akonbl (I'. Menaens, T. Moprana, H.J. BaBunosa) u
ydeHus (0 LeHTpax MHOrooOpas3usi M IMPOUCXOKICHHS KyJIbTYpPHBIX
pactenuii H.11. BaBuiosa), onpenenars rpaHULbl UX IPUMEHUMOCTH K
KUBBIM CUCTEMAM

YMeHHe BIaAeTh METOJAMH HAYYHOTO TIO3HAHHS B OHOJIOTHH
(HaOmro/IeHNe W OIMCAaHUE >KUBBIX CUCTEM, IPOIECCOB U SIBJICHUMH;
OpraHu3alus W MPOBEJCHUE OHOJOTHYECKOr0  JKCIIEPUMEHTA,
BBIBIDKCHHWE  THUIOTE3bI;  BBISIBICHHE  3aBHUCHUMOCTH  MEXIY
HCCIIeTyeMbIMU BEJIMYMHAMH, OOBSICHEHHE TOJIYYCHHBIX PE3yJbTaTOB,
WCTIOJIb30BAHHBIX HAYYHBIX TMOHITHA, TEOPHH W 3aKOHOB, yMCHHE
JISNIaTh BBIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTATOB)

YMeHHEe BBIICHATh CYIISCTBCHHBIC TPHU3HAKH BUPYCOB, KIIETOK
MNpOKapuoT U SYKaApHOT, OAHOKJIECTOYHBIX W  MHOTI'OKJICTOYHBIX
OpraHW3MOB; OCOOCHHOCTHM  TPOIIECCOB OOMEHa  BEHIECTB W
MpeBpaleHus] dPHEPruM B KIETKe, (OTOCHHTE3a, TMIACTHYECKOTO H
DHEPreTUYecKoro  oOMeHa,  XEMOCHHTEe3a, MHTO3a,  Meio3a,
OIJIOJOTBOPCHUA, Pa3MHOKCHU, HUHAUBUYAJIbHOT'O Pa3sBUTHUA
opranu3ma (OHTOTEHE3)

YMeHue [OpUMEHATh IOJy4YEHHbIE 3HaHUS AN OOBSICHEHUs
OMOJIOTMYECKUX MPOIECCOB U SBICHHM, U MPUHATHA MPAKTHUECKUX
pelieHui B MOBCETHEBHOM JKM3HU B IEJISIX 00ECTICUCHHST O€30MaCHOCTH
CBOETO 3/I0POBbS U 3/JI0POBbS OKPY>KAIOIIHX JII0JIeH, COOII0ACHUST HOPM
IPAMOTHOTO IOBEJEHUS B  OKPYKAIOIIEHM MPUPOTHOM  CpEJE;
MIOHUMaHHe HE00X0IMMOCTH UCTIOJIb30BaHUS JOCTHKEHUH
COBpPEMEHHOM OHOJOTMM M OMOTEXHOJOTHH [UIsl palloHaIbHOIO
PUPOAOIIOIb30BAHUS

YMeHue pemarbh 3JIEMEHTapHbIE I'€HETUYECKHE 3aJaud Ha MOHO- U
JUTHOPUIHOE CKPEIMBAHKUE, CLEIUICHHOE HACIEJOBAHUE; COCTABIATh
CXeMbl ~ MOHOTMOPHIHOTO  CKpEIIUMBaHWs  JuId  HpeicKa3aHHs
HacCJIeIOBaHMsI PU3HAKOB Y OPraHU3MOB

YMeHue BBINONHATH J1a0OpaTOpHbIE W NPAaKTHYECKHE paloThl,
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coOmonare mpaBwia mpu pabore ¢ ydyeOHBIM UM J1aOOpPaTOPHBIM
000pyI0BaHHEM

YMeHne KpUTHUECKH OLEHUBATh W HWHTEPIPETHPOBATH MH(GOPMAIUIO
61/IOJIOFI/I‘-ICCKOFO COACPIKaHNs, BKIIIOYAIOIYI0 IICCBJOHAYYHbIC 3HAHUSA
13 pasnuyHbIX UCTOYHUKOB (CMMU, Hay4dHO-TIOMYJIApHBIE MaTepUaIb);
9TUYCCKUC ACIICKTBI COBPCMCHHBIX I/ICCJIG,ZLOBaHI/Iﬁ B 6I/IOJIOFI/II/I,
MeIHUIHMHE, OMOTEXHOJIOTHH

10

YMeHue co3naBaTh COOCTBEHHBIE MUCHbMEHHBIE U YCTHBIC COOOIIECHUS,
000011251 OMONTOTHYECKYI0 HH(POPMAIIHIO U3 HECKOIBKUX HCTOYHHUKOB,
PaMOTHO UCIIOJIb30BaTh MOHITHHHBIN ammapar OMOJIOTHH

11 KJIACC

Kon
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTe/IbHOW MPOrPaMMBbI CpeHero 001ero oopasoBanusi

ChopmupoBaHHOCTh 3HAHUH O MECTE W POJHM OUOJOTHU B CHCTEME
HAYYHOT'O 3HAHMS €CTECTBEHHBIX HayK, B (POPMUPOBAHUH COBPEMEHHOMN
€CTECTBCHHO-HAYYHOW KapTUHBI MUPAa M HAYYHOTO MHUPOBO33PEHUS; O
BKJIAJIC POCCUHCKUX W 3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BHTHE
Oounonornu; (HyHKIIMOHAILHOW TPAMOTHOCTH YEJIOBEKA JUIS PEIICHUS
’KM3HCHHBIX 32124

YMeHHe pacKphIBaTh COJCpKAHUE OHMOJIOTUYECKHX TEPMHHOB U
TOHSITHIA: BUJ, MOMYJIAIMSA, TeHOMOH, IBOJIONKS, IBIKYIIAE CHIIBI
(dakTopsI) SBOJIIOLINH, MIPUCTIOCOOICHHOCTD OpPTaHU3MOB,
BHUI000pa3oBaHue, IKOJIOTHYECKHE (bakTopsl, IKOCHCTEMA,
MPOIYIICHTBI, KOHCYMEHTHI, PEIyILICHTHI, LETH UTaHUS,
9KOJIOTHYECKasl MMpaMKJia, OMOreoreHo3, onocdepa

YMmeHue uznaraTb OMOJIOTHUECKUE TeOpur (3BONIONMOHHASA Teopus Y.
JapBunHa, CHHTETHYECKass TEOpPHUsl  SBOJIOIMH),  3aKOHBI U
3aKOHOMEPHOCTH (3apoasiieBoro cxonacrtsa K.M. bapa, yepenosanus
IJIaBHBIX HampasieHud u myten sBomonuu A.H. CeBepiioBa, yueHus o
ouochepe B.M. Bepuaackoro), ompenensiTh TPaHUIBI  HX
MPUMEHUMOCTH K JKUBBIM CHCTEMaM

VYmenue BJIaACTh MCTOAAMHM HAYYHOro IIO3HAHUSA B ouonoruu
(Ha6JIIO,I[CHI/IC U OINNMCAHUC KUBBIX CHCTCM, IHPOLHECCOB H HBJICHI/Iﬁ;
opraHnu3anus n IMPOBCACHUC OHOJIOrHYSCKOTO OKCIICPUMCHTA,
BBIABHKXCHHC THUIIOTE3bI, BBISIBJICHUC 3aBHUCHUMOCTH MCXKAY
HUCCICAYCEMBIMH BCIIMUWMHAMU, 00BsACHCHHE IOJIYUCHHBIX PE3YJIbTATOB,
HCIOJIb30BAHHBIX HAYYHbIX HOHHTHﬁ, Teopnﬁ U 3aKOHOB; YMCHUC
ACJIaTb BBIBOABLI HA OCHOBAHHWHU IMOJTYYCHHBIX pe?,y.HI)TaTOB)

YMmenune BBIACISATH CYHICCTBCHHBIC IMPpU3HAKH CTPOCHUA
OMOJOrMYEeCKUX  OOBEKTOB:  BHIOB, MOMYJSIIUN, MPOAYIIEHTOB,
KOHCYMEHTOB,  PEIYyIIEHTOB,  OHOrCOIICHO30B U  IKOCHUCTEM;
0COOCHHOCTH MPOIIECCOB HACJIeICTBEHHOM U3MEHYMBOCTH,
€CTECTBEHHOT0  0TOOpa, BHI000pa30BaHMs, MPHCIOCOOICHHOCTH
OpPraHW3MOB, ACHCTBHUS 3KOJIOTHYECKUX (HPaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIIECTB U MOTOKA SHEPTHU B 3KOCHUCTEMaX, aHTPOIIOTC€HHBIX
U3MCHEHHI B 9KOCHCTEMaX CBOCH MECTHOCTH, KPyrOBOPOTa BEIECTB U
OMOTreOXMMHYCSCKHX IMKJIOB B Onochepe




37

Ymenue IPpUMCHATH TMOJIYUCHHBIC 3HaHUA JJIsL OGT:SICHGHI/IH
OMOJIOrMYECKUX TPOLECCOB M SBICHHUM, IS NPUHATUS MPAKTHUECKHX
peleHHId B MOBCETHEBHOMN KHM3HM B LIEJSIX 00ecTrieueHust 0€301MacHOCTH
CBOETO 3/I0POBBS M 3/I0POBbSI OKPYKAIOLIMX JIFO/ICH, COOTIOCHUS HOPM
rPaMOTHOTO  TOBEAECHUA B  OKPYXAKIIEH MPUPOJHON  CpEAE;
HOHMMaHHe HEOOXOAMMOCTH MCTIONIb30BaHUS JOCTHKECHUH
COBpeMeHHOf/’I 6I/IOJ'IOI‘I/II/I AJI palliMOHAJIbHOT'O IIPUPOAO0II0JIb30BAHUA

YMeHue pemaTth dJIeMEHTapHbIe OMOIOTUYECKUE 3aJaud, COCTABIISTH
CXEMBbI IIepeHOca BEUIECTB M SHEPTUU B SKocucTeMax (L€ MUTAHUS)

YMeHrne BBIONHATH JIA0OpAaTOpHBIE H  TPaKTUYEeCKHe padoTHl,
coOmoarh mpaBwia mpu pabore c¢ y4dyeOHBIM U J1a0OpPaTOPHBIM
o0opyI0BaHHEM

YMeHne KpUTHUECKH OLEHUBATh U HWHTEPIPETHUPOBATH MH(GOPMAIUIO
OMOJIOTUYECKOTO COJIepKaHMsl, BKIIOYAIOLIYIO TICEBIOHAYYHbIE 3HAHUS
U3 pa3nuuHbIX UCTOYHUKOB (CMI, HayuHO-NIONyJIsipHbIE MaTepHallbl);
paccmaTrpuBath rio0anbHble IKOJIOTHYECKHE poOIeMbl
COBPEMEHHOCTH, (POPMUPOBAThH 1O OTHOUICHHWIO K HUM COOCTBEHHYIO
MO3HLIUIO

10

YMeHue co3liaBaTh COOCTBEHHBIC TMCHMEHHBIC U YCTHBIC COOOIICHUS,
0000111ast OMOTOTUYECKYI0 MH(GOPMAITUIO U3 HECKOJIbKUX HCTOYHUKOB,
IpPaMOTHO UCIIOJIb30BaTh MOHITHWHBIN ammapatr OHOJIOTHH
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INPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

HpOBepHeMBIﬁ JJAEMCHT COACPKAHUA

1

buonorus kak Hayka

1.1

buonorus — Hayka o xuBOM mpupoge. Pomp Ouonoruu B (HopMUpOBaHUU
COBPEMEHHOM Hay4HOU KapTHHBI Mupa. CucTemMa OMOIOTHYECKUX HAYK

1.2

MeTtoapl 1O3HaHUS KUBOW MPUPOAbl (HAOIIOAEHHE, SKCIEPUMEHT, ONMCaHUE,
U3MepeHue, Kiaccupukanus, MOJEIUPOBAaHUE, CTaTUCTHYecKas o0paboTka
JTAaHHBIX )

JKuBnIe cCTEMBI U X opraHu3anms

2.1

XKussie cucremsl (OHMOCHCTEMBI) Kak mpenMeT u3ydeHus Ouonoruu. CBoiicTBa
OMOCHCTEM M MX pazHooOpasue

2.2

YpoBHU oOpraHuzanud OUOCHCTEM: MOJEKYJISIPHO-TeHETUYECKUH, KIETOYHBIN,
OpraHU3MEHHBIH, OMYJIAIIMOHHO-BUIOBOMH, SKOCUCTEMHBIN, OMOChEPHBIT

XUMHUYECKUN COCTAB U CTPOCHUE KIIETKU

3.1

XUMHUYECKUM COCTaB KJICTKM. XHMHYECKHE 3JICMEHTHI: MAaKpO3JICMCHTHI,
MUKPOIJICMECHTEI. Boz(a U MHUHCpAJBbHBIC BCIICCTBA. qDYHKIII/II/I BOJAbI U
MUHCPAJIBbHLIX BCIICCTB B KJICTKE. HOI[,Z[ep)KaHI/IC OCMOTHYECKOT0 OajaHca

3.2

benku. CoctaB u crpoeHue OenKkoB. AMHUHOKHMCIOTBI — MOHOMEpHI OEJIKOB.
He3zameHuMble M 3aMEHUMBbIE AMHMHOKHCIOTH. AMMHOKHCIOTHBIM COCTaB.
VYpoBHM CTPYKTYphl O€IKOBOI MOJIEKYJbl (IepBUYHAs, BTOPUYHAS, TPETUYHAS U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKue CBoiicTBa OenkoB. buomorndeckue
GbyHKIUN OEIKOB.

®epMeHTHl — Onosiornyeckue kartanuzaropbl. CTpoeHue (epmeHTa: aKTHBHBIN
HeHTp, cyOctpatHas cneunduyHoctb. Kodepmentsl. Burtamuubl. Otnuuuns
(hepMEeHTOB OT HEOPraHMYECKUX KaTaIN3aTOPOB

33

VYrneBoabl: MOHOcaxapuabl (TIH0K03a, prudo3a M Ae30KCUpruOo03a), aucaxapHbl
(caxapos3a, JaKTo3a) W TONMCaxapuabl (KpaxMai, TJIHKOTeH, IEeJII003a).
Buonornveckne GyHKINU YTIIEBOIOB.

Jlumuner:  Tpuramuepuabl,  crepouabl,  ¢ochomumuapl.  [mapoduinbHO-
runpodoOHbIe cBoiicTBa. buonormueckue ¢yHkmuu smnuaoB. CpaBHEHHE
YTJIEBOJOB, OCJIKOB M JIMIIU0B KaK HICTOYHUKOB SHEPTUU

34

Hyxneunoseie kucnotel: JJHK u PHK. Hykneotuasl — MOHOMEpBI HYKJI€MHOBBIX
kuciotr. Crpoenne u ¢ynkmuu JIHK. Crpoenne u ¢ynkuunm PHK. ATO:
CTpOeHHE U PYHKITUH

3.5

[uTosiorusi — Hayka o kietke. Knetounas teopusi. MeToabl H3y4eHuUs KIETOK

3.6

Krnerka xak nenoctHas xuBasi cucreMa. OOuIMe NMPU3HAKU KIETOK: 3aMKHYyTast
HapyxHass MemOpana, monekynsl JJHK kak renernueckuii ammapaT, cuctema
CHHTe3a Oelka

3.7

Tumbel KIETOK: 3yKapuoTHdecKkas U nmpokapuorndeckas. OCOOEHHOCTH CTPOCHUS
nmpokapuotuyeckoil  kimetku. Kiierounas creHka Oaktepuil.  CTpoeHue
AyKapuoTHueckoil KjeTku. OCHOBHBIC OTJIMYMS PACTUTEIHLHOM, KXUBOTHOW M
rprOHON KJIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYPbl KIETOK — KJICTOYHAs CTEHKA, TNIIMKOKAIHMKC, HX
¢bynkuun. [Inazmarndeckas memOpana, e€ cBoiicTBa u GpyHkImu. [{uTonnaszma u eé
opranouipl. OTHOMEMOpaHHBIE OPraHOWIBI KJIETKH: DHIOIUIa3MaTHYSCKas CETh
(OIIC), ammapar [Nombmku, aU30CcOMBI. I10JTyaBTOHOMHBIE OPraHOWIBI KJIETKH:
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MHUTOXOHJIpUH, IIAcTUuAbl. [IpoucxokieHne MUTOXOHAPHUM W IacTui. Buubl
miactu. HemeMOpaHHBIE OpPraHOWIIbI KIETKH: PUOOCOMBI, KJICTOYHBIA IICHTP,
PECHUYKH, KT'yTUKU. DYHKIIMU OpraHouJI0B KIETKHU. BKiroueHus

3.9

Snpo — perynsaTopHblii HeHTp KieTkd. CTpoeHue sipa: siiepHas 000J0dKa,
KAapUOILIa3Ma, XPOMATHH, SAPBIIIKO. XpOMOCOMBI

3.10

TpaHcnopT BEMIECTB B KIIETKE

X(I/ISHGI[C?[TCJ’[BHOCTI) KIJICTKH

4.1

OOMeH BemecTB, WJIM METa0OoIM3M. ACCUMIISAIMS (IUIACTUYECKANH OOMEH) U
TUCCUMMIIALUS (SHEPreTUYecKii oOMeH) — B CTOPOHBI €IMHOIrO Ipolecca
MeTabonmu3ma. Turbl oOMeHa BemecTB: aBTOTPOGHBIA U rereporpodHbiid. Ponb
(epMeHTOB B 0OOMEHE BEIIECTB M MIPEBPAIEHUH SHEPTUU B KIETKE

4.2

dotocunTte3. CBeroBas U TeMHOBasi Ga3bl porocuHTe3a. Peakiuu hoTocuHTe3a.
OddexTuBHOCTE PoTOCHHTE3a. 3HAUCHHE (POTOCUHTE3a IS JKU3HH Ha 3emile.
BnusiHue ycioBwid cpeibl Ha (OTOCHHTE3 W CHOCOOBI TIOBBINICHHS €TO
MIPOLYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XemocuHTe3. XEMOCHHTE3UpYyIoNHe OakTepuu. 3HAYCHHE XEMOCHHTE3a s
YKU3HH Ha 3emJie

4.3

DHepreTudeckuii oOMeH B KieTKe. PaciierniieHue BeIIECTB, BBIICTICHHE U
aKKyMYJIMPOBaHHUE DHEPrHM B KIETKE. OTambl JHEPreTHYECKOro OOMEHa.
I'mukonus. bpoxenue u ero Buasl. KucioponHoe OKHUCIIEHHE, WIH KJIETOYHOE
neixanue. DPGhHEeKTUBHOCTh YPHEPTrEeTHIECKOTO 00MEeHa
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Peakuuu matpuunoro cuntesa. ['eneruueckas unpopmanus u JIHK. Peanuzanus
TeHEeTUYECKOM MHpOpMalnuu B KieTKe. ['eHeTHMYecKHil KoJ M €ero CBOMCTBA.
Tpanckpunuus — matpuunslii cunre3 PHK. Tpaucmsiuust — 6uocunTe3 Oenka.
KoaupoBanue aMmuHOkHCHOT. Posib pubocom B GMoCcHHTE3€e Oerka

4.5

Hexknerounsle ¢opmbl ku3HM — BHUpychl. Mcropus oTkpeitus BupycoB (/.M.
WBanoBckuii). OcoOEHHOCTH CTPOEHUS U IKU3HENEATEIbHOCTH BHUPYCOB.
bakrepuodaru. bone3Hu pacTeHHH, >XMBOTHBIX W UEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc ummynoaeduuura yenoseka (BUY) — Bo3oyaurens CIIN/a.
[IpoduiakTuka pacnpocTpaHeHUs: BUPYCHBIX 3a001€BaHUI

PasmHoxenue u HHIWUBUAYAJIbHOC PA3BUTHC OPIraHM3MOB

5.1

Knerounslii 1WKI, WIM >KU3HEHHBIM LMK KiIeTku. MHTepdaza u MuTo3.
[Ipoueccel, mpotekaronyie B uHTEepdase. Permukanus — peakuus MaTPUIHOTO
cuateza JIHK. Ctpoenune xpomocoMm. XpOMOCOMHBIH HAOOp — KapHUOTHII.
JINTUTONIHBIA W TaljIOWJHBIA ~ XPOMOCOMHBIE  HAOOpBI.  XPOMaTHUJBI.
[{uronornyeckue OCHOBBI PA3MHOXKEHUS W HWHAUBUAYAJIBHOIO Pa3BUTHS
OpraHU3MOB.

Henenne kierkm — wmuto3. Craaum mutos3a. [Iponecchl, mpoucxonsiue Ha
pa3HbIX CTAAUSAX MUTO3a. BUOIOrnYecKuii CMbICII MUTO3a
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@opMbl pa3MHOKEHHUsI OpPraHu3MoB: Oecrmojoe W mojoBoe. Bunel Oecrnosioro
pa3sMHOXKEHHUsA: JeJIeHHEe HaJBOE€, II0YKOBAHWE OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE Pa3MHOXKXEHHE. HckyccTBEeHHOE
KJIOHUPOBaHHE OPraHU3MOB, €I0 3HAUEHUE JUIs CEJIEKLIUU
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[TonoBoe pa3zMHOMXKEHWE, €r0 OTINYHUS OT O€CIIOI0TO.

Meiio3z. Craguum wmeiioza. Ilpoueccsl, mnpoucxomsuiue Ha CTaausIX Meio3a.
IToBegenne xpomocom B Mmeino3e. Kpoccunrosep. buonornueckuid CMbICIT U
3HAYEHHUE MEN03a
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I'amertorenes — mpouecc 06p330B8.HI/I$I ITIOJIOBBIX KJICTOK Yy KMBOTHBIX. ITonoBeie
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JKeJIe3bl: CEMCHHUKH U sUYHUKUA. OOpa3oBaHHE M PA3BUTHUE IMOJIOBBIX KJIETOK —
raMmer (CrepMaro30uj, SulleKIeTka) — ciepMaToreHe3 u oorerne3. OCoOEHHOCTH
CTPOEHUS SIMLIEKIETOK U criepMaTo3ouaoB. OmnogorBopenue. IlapreHorenes

5.5

NunuBuayanpbHoe  pa3BuTue  (OHTOreHe3).  OMOpHOHAIBHOE  Pa3BUTHE
(ambOpuorenes). Dranbl SMOPHOHATLHOTO PAa3BUTHS Y TTO3BOHOYHBIX KUBOTHBIX:
npobneHue, racTpyisnus, opraHoreHe3. [loctamOpuonansHoe pa3Butue. THITb
MMOCTAMOPHUOHAIILHOTO Pa3BHUTHSA: MpsAMOE, HempsiMoe (IMUMHOYHOE). BimsHue
Cpelbl Ha Pa3BUTHE OPTaHU3MOB; (DAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOKIAEHHBIE
YpOZCTBa.

Poct u pa3Butue pacrenuii. OHTOT€HE3 IBETKOBOT'O PACTECHUS: CTPOSHUE CEMEHU,
CTaJIuU Pa3BUTUS

HaCJ'IeJICTBeHHOCTI) U USMCHYMBOCTDb OPTraHMU3MOB

6.1

[Ipenmer u 3agaun reHeTuku. VMicropus pa3BuTHs T€HETUKU. BKiax poccuiickux
U 3apyOexHBIX YYEHBIX B pa3BUTHE TIEHETUKU. MeTonbl TI'eHETUKU
(ruOpUAOTOTUUECKHIA, IUTOT€HETHYECKHU, MOJIEKYJISIPHO-T€HETHUECKUH ).
OcHOBHBIE TeHETHYECKUE NOHATHA. ['eHeTnyecKkass CUMBOJIMKA, MCIIOJIb3yeMas B
CXeMax CKpEeIINBAHUI

6.2

3aKOHOMEPHOCTH HAcCJel0BaHUSl IPU3HAKOB, YyCTaHOBIEHHble [. MeHnzaenem.
MonoruOpuaHoe cKpeuBaHue. 3aKkOH eIUHOo00pa3us THOPHIOB TMEPBOTO
nokosieHus. [lpaBuio nomMuHMpoOBaHMs. 3aKOH pacIICIJICHUS IPU3HAKOB.
I'umote3a unctoThl ramet. [lomHOE M HEMOTHOE JOMUHUPOBAHUE.

JlurnbpuaHoe ckpeuuMBaHue. 3aKOH HE3aBUCHMOIO HAaCJEIOBaHUS MPU3HAKOB.
[{uToreHeTnyeckre OCHOBBI JAUTHOPUIHOTO CKpEIIMBAHMS. AHAIU3UPYIOIIEe
ckpemuBaHue.  lcnonp3oBaHMe — aHANM3HUPYIOIIETO  CKpPELIMBAHUS  JUIS
ompezieNieHus] TeHOTHIIa 0CO0U

6.3

CueruieHHOe HacienoBaHue mpusHakoB. Pabora T. Moprana mo cuenjieHHOMY
Hacle[oBaHUI0 TeHoB. HapymieHue clrerieHuss TE€HOB B pe3yjbTaTe
KPOCCHHTOBEpAa. XPOMOCOMHAsi TEOpHsl HACJICICTBEHHOCTU. | eHeTHuecKue
KapThl.

I'eneruka mosia. XpOMOCOMHOE OIpeaeTeHue Tmoja. AYTOCOMBI M IOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TeTeporaMmeTHble opraHu3Mbl. HacnepoBanue
MIPU3HAKOB, CIICTUICHHBIX C MOJIOM

6.4

W3MmeHunBOCTb. Buabl M3MEHUYMBOCTH: HEHACJICACTBEHHAs M HACIIEICTBEHHAS.
Ponp  cpenpl B HEHACHEACTBEHHOM  M3MEHYUMBOCTH.  XapaKTEPUCTHUKA
MOAUGUKAITMOHHOW W3MEHUMBOCTU. BapuanuoHHBIA psiag W BapHaIlMOHHAS
kpuBad. Hopma peakuuum npusHaka. KoindecTBEHHbIE U Ka4eCTBEHHBIE
MPU3HAKU U UX HOpMa peakiuu. CBolicTBa MOIM(DUKAIIMOHHOM H3MEHYHUBOCTH

6.5

HacnencTBenHnass, wWiM TeHOTHUNHUYECKAas, W3MEHYMBOCTh. KoMOumHaTHBHAs
W3MEHYUBOCTh. Melo3 U TONOBOM TMpolecc — OCHOBA KOMOMHATHBHOMN
W3MEHYMBOCTH. MyTaloHHasi W3MEHYMBOCTh. Kiaccudukanus MyTammii:
TE€HHbIE XPOMOCOMHBIE, T€HOMHbIE. HacToTa U NpUYUHbI MyTauuil. MyTrareHssle
(hakTOphl. 3aKOH TOMOJIOTHYECKHUX PSIOB B HACIEACTBEHHON n3MeHunBocTH H.1.
BasuiioBa

6.6

I'eneruka wuyenoBeka. Kapuorun dyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
4eJI0BeKa: TCHCAIOTHYCCKUM, OJIM3HEIOBBIH, IIUTOTrCHETUYCCKUI,
OMOXMMHUYECKUN, MOJEKyIsapHO-reHeThudeckuil. CoBpeMEHHOE OmpeaeNieHUue
reHoTHUIIa: MOJIHOIMCHOMHOC CCKBCHHUPOBAHUEC, TCHOTUIIMPOBAHUC, B TOM YUCJIC C
nmomomnpto IIl[P-ananu3a. HacnencrBeHHble 3a00jieBaHUs 4YeIOBEKa: T'€HHBIC
00s1e3HU, OOJICE3HH C HACIEACTBCHHOW MPEIPaCIIOIOKCHHOCTHIO, XPOMOCOMHBIE
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6one3nn. ComaTtuyeckue W TEHEpPAaTUBHBIE MyTanuu. [IpHHIMIBI 310pOBOTO
o0pa3a JKM3HHU, J[WAarHOCTUKM, MPOQWIAKTUKA U JICUEHHs] TEHETHMYECKUX
Oone3nell. MeMKO-TeHETHYECKOe KOHCYJIBTHPOBAaHUE. 3HAUEHUE MEIUIUHCKON
TeHETUKH B NIPEIOTBPAILEHUH U JICYEHUH TeHETUYECKUX 3a00I€BaHUI yesoBeKa

Cenekiust opranu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexuus Kak Hayka W TPOLECC. 3apOKICHUE CEIEKIUU U JTOMECTHKAIUS.
VYuenue H.M. BaBunoBa o0 1eHTpaX TMPOUCXOXKICHUS M MHOT000pasus
KYJBTYPHBIX pacTeHMU. LIeHTpbI MPOUCX0XKIECHNS JOMAIIHUX XUBOTHBIX. COpT,
1I0pOJa, LITaMM

7.2

CoBpeMeHHbIE METOJbl CeJIEKLMU. MaccoBbIi M MHIMBUAYAJIbHBIH OTOOPHI B
CEeJIEKIIMM pacTeHUd M KHUBOTHBIX. OlleHKa 3KcTepbepa. bimskopoacTBeHHoe
CKpeuBaHue — HMHOpuAMHI. Yuctas nuHus. CKpelyBaHUE YHCTBHIX JIMHHM.
I'ereposuc, nnu rudpuanas cuna. HepoacTBeHHOE cKpeliMBaHUe — ayTOPUAMHT.
Otnanénnas rubpuanszanuss U e€ ycrnexu. VICKyCCTBEHHBIH MyTareHes u
IIOJIyYEHUE MOJIMILIONAOB. JIOCTM)KEHMS CEJNeKIMU pPAacTeHUM, >KMBOTHBIX H
MHUKpPOOPTraHU3MOB

7.3

buoTtexHosoruss Kkak oTpacib IPOU3BOJACTBA. ['€HHAs WHXKEHEpHUs. OTaIlbl
cozmanust pekomOuHanTHOM JIHK wm TpaHcrennsix opranm3moB. Kinertounas
uHxkeHepus.  KnerouHble  KyJabTypbl. MHKpPOKIOHAJIBHOE  Pa3MHOKEHHE
pacrenuii. KinoHupoBaHHE BBICOKONPOIYKTHBHBIX  CEJIbCKOXO3MCTBEHHBIX
OpraHU3MOB. DKOJIOTHMYECKHE W ATH4eckue mnpodmembl. MO — reHernyecku
MOAUGHUIIPOBAHHBIC OPTaHHU3MBbI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

DBOIIOIMOHHAA OMOJIOTHS

1.1

DBOJTIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBugerenbcTBa  3BOMIOLUMHU.  [lajeoHTOJOrMYECKHE:  TOCIIENOBATENIbHOCTh
IIOSBJICHUSI BHJIOB B MMaJICOHTOJIOTHIECKOM JICTOIMHMCH, IICPEXOAHEBIC q)OpMI)I.
buoreorpaguyeckue: cxoacTtBo U paznuuue ¢ayH u (IOp MaTEpUKOB U
OCTPOBOB. DMOPHOJIOTUYECKUE: CXOJICTBA U Pa3InyMsl SMOPHOHOB Pa3HbIX BUJOB
MO3BOHOYHBIX. CpaBHHUTEIbHO-AaHATOMUYECKHE: TOMOJIOTMYHBIE, AaHAJIOTUYHBIE,
pYyJIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MoOJEKyISIpHO-OMOXUMUYECKHE: CXOACTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OIMYECKMX IyTeill y Bcex
OpPraHu3MOB

1.2

OpomormonHass  Teopuss Y. [apsuna. IIpenmocbuiku — BO3HUKHOBEHHS
napBUHKU3Ma. JIBHIKYIIME CHIIBI SBONIONMHU BUAOB To JlapBuHY (M30BITOUYHOE
pa3sMHOKEHHE TIPU OTPAHUYEHHOCTH PECYpPCOB, HEOMpeae€HHAs N3MEHYHBOCTD,
0opr0a 3a CyIlecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunretnueckast Tteopust oBomtonuu (CTD) u  OCHOBHbIE €€ TMOJOXKEHUS.
MukposBosntonus. [Tonynsius Kak eIMHNIIA BUIA U SBOJTIOLUU

1.4

JBwxynme cuiabl ((pakTophl) SBOJNIOLMH BUAOB B HIpupoae. MyTaluOHHBIN
nporecc ¥ KOMOMHATHBHAs M3MEHUYMBOCTh. IlomynsinimoHHBIE BOJHBI U Jpeid
reHoB. M3omsmus n murpanus. EctecTBeHHbI 0TOOp — HanpapIsIomuil hakTop
sBOMIOLMHU. DPOPMBI €CTECTBEHHOI'O 0TOOPA.

[TprucnocoOIeHHOCTh  OPraHM3MOB Kak pe3ysibTaT 3Boyouuu. [Ipumeps
IpUCIOcO0IEHUH Y OpraHu3MoB. ApoMop(03bl M HAMOAANTALNN.
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Bun u Bunoo6pazosanue. Kpurepun Buaa. OcHoBHBIE (hOpMBI BUI000pa30BaHUS:
reorpa)uuecKoe, SKOJIOTHIECKOe

1.5

MaxkposBomtorsi.  PopMbel  3BoNOLMU:  (UIETHYECKas,  JHUBEpPreHTHas,
KOHBEPTeHTHas1, mapajuienbHas. HeoOpaTuMoCTh 3BOIONINN

Bo3HuKHOBEHHE U Pa3BHUTHC )KU3HU HA 3emie

2.1

JloHayuHbple MpPEACTABIEHUS O 3apOXIACHUM JKU3HUA. HayuyHble TUNOTE3bI
BO3HUKHOBEHHUS JKM3HM Ha 3emje: abWoreHe3 W MaAHCIEPMUsA. XHUMHUYECKast
SBOJIOLUA. ODKCHEPUMEHTAIbHOE TMOATBEPKICHUE XUMUYECKOM HBOJIIOLUU.
Hauanpabie stambr Ounonorumdeckoit spomtonuu. ['mnoresa PHK-mwupa. Ilepbie
KJIETKU U UX 3BOJIOLMsA. POPMUPOBAHUE OCHOBHBIX TPYIII KUBBIX OPTAHU3MOB

2.2

PasButue xu3zHum Ha 3emie mo spam u nepuonaMm. Karapxeil. Apxeiickas u
nporepo3oiickast pbl. [lameosolickas spa u €€ mnepuoabl: KEeMOPUUCKUM,
OPIOBUKCKUU, CUJIyPUMCKUM, JE€BOHCKHM, KaMEHHOYT'OJIbHbIM, [EPMCKUM.
Me3o3o0lickas opa u €€ Iepruoabl: TPUACOBBIN, FOPCKUHI, MEJIIOBOM.

Kalinozoiickass »9pa u e€ mepuojabl: MaJIEOT€HOBBIA,  HEOICHOBBIH,
AHTPONOTEHOBBIN. XapaKTEPUCTHUKA KJIMMAaTa M TEOJOTMYECKHX MPOLIECCOB.
OcCHOBHBIE 3TaIbI YBOJIOLUN PACTUTEIHHOTO U KUBOTHOTO MUpPA. ApOMOpP(O3bI y
pacTeHud W XKUBOTHBIX. [losiIBNIEHHME, pacuBET M BBIMHUPAHHUE TPYI KUBBIX
OpraHu3MOB

2.3

Cucrema OpraHMueckoro Mupa Kak oOTpaxeHue HIBoOUUU. (OCHOBHbBIE
CUCTEMATUYECKHUE TPYIIIbI OPraHU3MOB
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DBOJIOLUS YeIOBEKa. AHTPOMOJIOTUs Kak Hayka. Pa3BuTue mpeacTaBieHUR O
MPOMCXOXKACHUU deJoBeka. MeToabl u3ydeHHs aHTpororeneza. CxoicTtBa u
pa3nu4us YyenoBeKa U )KMBOTHBIX. CHCTEeMaTHUECKOE MOJI0KEHHUE YeTI0BEKa.
JIBroxymue cwibl (hakTopsl) aHTpornorenesa. HacnencrBeHHas N3MEHYMBOCTh U
ecTeCTBEHHbII 0TOOp. OOuiecTBeHHBIH 00pa3 >XU3HU, HU3TOTOBJIICHUE OPYAUN
TPYAa, MBIIUICHHE, PEYb

2.5

OcHOBHbBIE CTaJMM U BETBH HBOJIOLMU YEIOBEKA: aBCTPAJONMMUTEKH, YenoBek
ymensiid, YenoBexk mnpamoxomaumui, YenoBek Heanaepranbckuil, UYenosek
pazymHblid. Haxonku mckomaembIX OCTaHKOB, BPEMS CYIIECTBOBaHHUS, 00JIacTh
pacrpocTpaHeHust, 00bEM TOJIOBHOTO MO3ra, 00pa3 >KU3HHU, OPYAHs

2.6

YenoBeueckne packl. OCHOBHbIE OOJIBILIME pachl: €BpoNeoniHas (eBpazuiickas),
HErpo-aBCTPaJIONIHAS (3xBaTOpHAaNbHAs), MOHTOJIOH/THAs (a3marcko-
amMepuKaHckas). UepTsl MPpUCIIOCOOIEHHOCTH TNIPEICTABUTENECH UeIOBEUYECKUX pac
K YCJIOBHSM CylecTBoBaHusA. ENMHCTBO uenoBedeckux pac. Kpuruka pacusma

Opranu3Mbl ¥ OKpY>Karomasi cpeaa

3.1

DKoJIOTHSI KaK Hayka. 3a/ladyd M paslielibl SKOJOTUU. METOoNbl 3KOJIOTHMYECKUX
UCCIIEIOBaHMA. JKOJIOTHYeCKOe MUPOBO33peHHe. Cpenbl 0OUTaHHsI OPTraHU3MOB:
BOJiHAA, HA3CMHO-BO3AYIIHAsA, IIOYBCHHAA, BHYTPHUOPraHUu3MCHHAsA

3.2

Okonorndyeckue  ¢aktopsl.  Knaccudukanmss — 3KoIOruyeckux  (GakTOpOB:
abmoTnyeckne, OMOTHYECKHE W aHTPOIIOTeHHbIE. JleHCTBHE HSKOIOTMYECKHX
(haKkTOpOB Ha OPraHU3MBI

3.3

AbGuoTtnueckue (akTopbl: CBET, TeMIeparypa, BIAKHOCTb. DOTONEPHUOIU3M.
[IpucnocoOnenust OpraHU3MOB K  JIEHCTBUIO aOMOTHYECKHX  (AaKTOpPOB.
buonoruueckne puTMbl

3.4

buotnueckue Qaxtopbl. Buabl OMOTHYECKMX B3aMMOJEHCTBMNA: KOHKYpPEHIIMS,
XHUIIHUYECTBO, Mapa3uTHU3M, MYTyalau3M, KOMMEHCaIu3M (Haxj1eOHUYECTBO,
KBAPTUPAHTCTBO),  aMEHCAIM3M,  HelTpasn3M. 3HayeHHe  OMOTHYECKHX
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B33HMOH€I>'ICTBI/II>'I JJIA CYHICCTBOBAHUS OPIraHM3MOB B IIPHUPOJHBIX COO6H.[€CTB3,X

3.5

OKOJIOTMYECKHE  XapaKTEepUCTUKH  momyysauud.  OCHOBHBIE — ITOKa3aTeau
NOIYJIALUUA: YUCIEHHOCTb, IUIOTHOCTH, POXKIAEMOCTb, CMEPTHOCTb, IIPUPOCT,
Murpanus. JIMHaM1Ka YUCICHHOCTH MONYJIALMY U €€ peryJssinus

COOGH.ICCTBE[ 1 3KOJOIMYCCKUC CUCTCMBI

4.1

CoobmiecTBOo OpraHu3MoB — OuoneHo3. CTpykTypbl OHOIEHO3a: BHIOBas,
MPOCTPAaHCTBEHHAs, Tpodudeckas (mumieBas). Buasl-momuHanTel. CBsI3U B
OuoleHo3e

4.2

Okonornyeckue cucreMsl (9kocuctemsl). [loHstue 00 skocucreme u
ouoreonenoze. DyHKIMOHAIBHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: TPOIYIECHTHI,
KOHCYMEHTBI, pelylleHTbl. KpyroBopoT BEIeCTB U MOTOK SHEPTUU B IKOCUCTEME.
Tpoduyeckue (mMieBble) YpPOBHU OHKOCUCTEMBbI. lluiieBble 1iemu u ceTu.
OcHOBHBIE TIOKa3aTeNIM HSKOCUCTEMBI: OHMOoMacca, MPOAYKIHSA. DKOJIOTHYECKHE
NUPAMUJIBL:  MPOAYKIMHM, YHUCICHHOCTH, Ouomacchl. (CBONCTBAa 3KOCUCTEM:
yYCTOMUMBOCTB, caMoperyJisanus, pazsutie. Cykneccus
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[TpupoaHBIC 3KOCHCTEMBI. DKOCHCTEMBI 03EP U PEeK. DKOCHUCTEMA XBOMHOIO WIIH
IIUPOKOJIMCTBEHHOTO JIeca.

AHTpOIOTreHHBIE 9KOCHCTEMBI. ATPOIKOCHCTEMBI. YpOOIKOCHCTEMBI.
bronorndeckoe u X03HCTBCHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.
buopasnoobpasue kak ¢aktop ycroWuuBocTH dKocucTeM. CoxpaHEHHE
OMOJIOTMYECKOr0 pa3HO00pa3us Ha 3emiie

4.4

VYuenue B.W. Bepnagckoro o Ouocdepe. I'panuibl, cocTaB M CTPYKTypa
ouocdeprl. Kuboe BemecTBo U ero ¢yHkuuu. OcoOeHHOCTH Omochepsl Kak
ro0aNbHOM 3KOCHCTEMBl. J[MHaAMHUYeckoe paBHOBECME W oOpaTHas CBs3b B
ounocdepe. KpyroBopoTsl BemecTB M OHOTCOXMMHUYECKUE ITUKIBI DJIEMEHTOB
(yrnepopa, azora). 3oHanbHOCTh OMochepbl. OCHOBHBIE OMOMBI CYIIIN

4.5

YenoseuectBO B Omocepe 3emin. AHTPONOIreHHblE M3MEHEHHs B Ouocdepe.
['moGanpHBIE YKOTOTHYECKHUE TTPOOTIEMBI.

OcHOBa palMOHAJIBHOTO  YNpaBJIEHUS TMPUPOAHBIMU pecypcaMH U HX
UCIOJIb30BaHue. JlocTrykeHus: OMOJIOTMH U OXpaHa MPUPO/IbI




44

YYEBHO-METOJUYECKOE OBECIIEYEHUE OFPA30OBATEJIBHOIO
MPOLIECCA

OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

* buonorus. 10 knacc. [Taceunnk B.B., Kamenckuit A.A., Py6rioB A.M. u np.; Ilox
penakuueit [Taceunuka B.B. Axumonepnoe o6mectBo «M3narensctBo «lIpocBenienuex»
* buonorus. 11 knacc. ITaceunuk B.B., Kamenckuit A.A., PyorioB A.M. u np.; [Tox
penakiueii [Taceunnka B.B. Akxunoneproe o6mectBo «M3natenberBo «IIpocBemenues

METOANYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJIA
YyeOHO-MeToANYeCKui KoMITIeKe 1o oumooruu it 10-11 kmaccoB (6a30BbIi YPOBEHB)

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETU UHTEPHET
Bbu6moreka LIOK https://m.edsoo.ru/
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