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IHOACHUTEJIBHAS 3AIINCKA

[Tpu pazpaboTke mporpaMMbl O OUOJIOTUH TEOPETUYECKYIO OCHOBY ISl ONpEAETICHHUS MOAXOIOB K
(bopMHpOBaHUIO COAEPIKAHUS yUueOHOTO mpeamera «bruomorusy) coCTaBMIN: KOHIENTYalbHBIC MOJOKEHHS
dI'OC COO o B3auMOOOYCIIOBIICHHOCTH IICJICH, CONEp)KaHMs, PE3yJIbTAaTOB OOydYeHUS W TpeOOBaHUU K
YPOBHIO MOATOTOBKH BBIIYCKHHUKOB, IMOJIOKEHHS 00 OOHIMX WeNsIX M MNPUHIMIAX, XapaKTepU3YIOLIUX
COBPEMEHHOE COCTOSIHHE CHCTEMBbI CpefqHero obmiero obpaszoBanusi B Poccuiickoit deneparum, a Takxke
MOJIOKEHU O crnenuduke OHoJOruM, €€ 3HAYeHUH B IO3HAHWM JKUBOM MPHUPOABI M 0OecreueHUH
CYILIIECTBOBAHMSI 4eJoBeueckoro oodmiectBa. CoriacHO Ha3BaHHBIM TOJOXKEHUSIM, ONpeAesieHbl OCHOBHBIC
(GyHKIIUU IpOorpamMMbl 10 OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma o Ouosioruu Ja€t nMpeacTaBiIeHUe o eisax, 00 o0mieit crpaTerun 00y4eHHsI, BOCTUTAHHUS
U pa3BUTUS OOyYarOIIMXCA CPEACTBaMU y4yeOHOro mnpenmera «bHOJOTHsS», Ompenenser o0s3areiabHOe
MPEeIMETHOE COJEp)KaHUE, €ro CTPYKTYpY, paclpelelieHHe IO paslienaM U TeMaM, PEKOMEHIyeMYIO
MOCIIEI0BATEIBHOCTh M3YUYEHHs] YY4EOHOro Marepuana ¢ y4€TOM MEXIIPEAMETHBIX U BHYTPHUIIPEAMETHBIX
CBsI3€H, JIOTHKU 00pa30BaTEIbHOTO MPOIECCa, BO3PACTHBIX 0COOEHHOCTEH 00yUYatOMIMXCsl.

B mporpamme mo OHMONIOTMM TaKXe YYMTBHIBAIOTCS TPEOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METanpeIMETHBIM M MpPEeIMETHBIM pe3ylbTaTaM 00y4eHHUs B (OPMUPOBAHUU OCHOBHBIX BHJIOB Y4eOHO-
MO3HABATENBHON  JESATeNbHOCTH/Y4eOHbIX  JEeHCTBUN  OOy4YalOIIMXCS 1O OCBOCHHUIO  COJEp)KAHUA
OMOJIOTHYECKOTO 00pa30BaAHUSI.

B nporpamme mno Ouosmorum (10-11 xknaccel, 0a30BbI  ypOBEHb) pealM30BaH MPUHLUI
MIPEEeMCTBEHHOCTH B M3Y4YEHHMM OHMOJOTHH, Onarojgaps 4yemy B HEil MpocMaTpHBAaeTCs HAMpPaBIEHHOCTh Ha
pa3BUTHE 3HAHUM, CBSA3aHHBIX C (OPMHPOBAHHUEM €CTECTBEHHO-HAYYHOI'O MHMPOBO33PEHUS, HEHHOCTHBIX
OpUEHTAIMi JIMYHOCTH, SKOJOTMYECKOIO MBILIUICHUS, NPEJCTaBICHUNH O 3J0pOBOM 00paze KHU3HU H
OepeXHBIM OTHOIIEHHEM K OKpyKawolled mnpuponHol cpexae. Ilostomy Hapsay ¢ u3ydeHHEM
00111e0MOIOrMYECKUX TEOpUi, a TakkKe 3HAHUH O CTPOEHUM JKMBBIX CHCTEM pa3HOrO PaHra U CYUIHOCTH
OCHOBHBIX ITPOTEKAIOIIUX B HUX MPOLECCOB B MPOrpaMMe 1Mo OMOJIOTUH YJeJIEeHO BHUMAaHKE UCIIOJIb30BaHHIO
MIOJIyYE€HHBIX 3HAaHUH B MOBCEAHEBHOM JKU3HU AJIs pEIICHUS IPUKIIAHBIX 3a]1a4, B TOM YHCIIE: MPOPUIaKTUKH
HACJIEICTBEHHBIX 3a00JIeBaHUI 4YeNOBEKa, MEIUKO-TEHETUYECKOr0 KOHCYJIbTHPOBAaHUS, OOOCHOBaHMS
HKOJIOTUYECKU LI€JeCO00pa3HOro TOBEICHUS B OKpY’)KalOLIeW NPUPOAHOM cpene, aHalnM3a BIUSHUS
XO3SIICTBEHHOM J1€ATEIBHOCTH YEJIOBEKA HA COCTOSIHUE MPUPOJHBIX U UICKYCCTBEHHBIX 3KOCHCTEM. Y CUIICHHE
BHUMaHUs K TPUKIAQAHOM HaAmpaBlIEHHOCTH YydeOHoro mnpeamera «buonorus» mpoauKTOBaHO
HEOOXOUMOCTbIO 00€CIeUeHHs] YCIOBUM JJsl pEIIeHHUs OJHOM W3 aKTyaJlbHbIX 3aJad IIKOJBHOTO
Ouosiornyeckoro o0Opa3oBaHus, KOTopas IMpeanojaraer (GOpMHUpPOBaHHE Y OOYyYaroIUXCsS CIIOCOOHOCTH
aJalTUPOBATHCA K U3MEHEHMSIM TMHAMUYHO Pa3BUBAIOLIETOCS] COBPEMEHHOIO MUPA.

buonorus Ha ypoBHe cpenHero ooiero o0pa3oBaHMs 3aHHMaeT BakHOoe MecTo. OHa obecriednBaeT
¢dbopMupoBaHUE y 00yUarOIIMXCS IPEICTABICHUN O HaAy4YHOU KapTHHE MUPA, pacUIpsaeT U 00001IaeT 3HaHUS
0 )KUBOU IIPUPOJIE, €€ OTINUUTEIBHBIX IPU3HAKAX — YPOBHEBOM OpraHU3alliy U 9BOJIIOLIMU, CO3/1aET YCIOBHUS
JUI: TIO3HAHMS 3aKOHOB >KUBOW MpPHPOJBI, (OpMHUpOBaHUSA (DYHKIIMOHAIBHOW TI'PaMOTHOCTH, HABBIKOB
310pOBOro U 0e30macHOro o0pasa KU3HHU, SKOJIOTHYECKOr0 MBIIUIEHUS, IEHHOCTHOT'O OTHOLLEHUS K KUBOU
MIPUPOJIE U YETIOBEKY.

Bosbiioe 3HadeHne OMONOTHS MMEET TaKKe JUISl pelIeHUs BOCIUTATENbHBIX M Pa3BUBAIOIIUX 337124
CpeHero o01ero o0pa3oBaHusl, CONUATU3AUU 00ydaromuxcs. 3yueHne OMoIoruu 00ecreunBaeT yCIOBUs
11 GOPMUPOBAHUS UHTEIIEKTYaTIbHBIX, KOMMYHHKAIIMOHHBIX U HH(OPMALMOHHBIX HABBIKOB, 3CTETUYECKOM
KyJbTYpBI, CIIOCOOCTBYET MHTErpalliid OHOJOTMYECKUX 3HAHUM C MPEJCTABICHUSMHU U3 JPYIHX Y4EOHBIX
NPEeIMETOB, B YaCTHOCTH, (M3MKM, XUMHU U reorpaduu. Ha3BaHHBIE NOJOXKEHHS O IpeIHa3HAuYCHUH
yuebHoro mpeamera «buomorus» COCTaBUIM OCHOBY JJsl ONpEAEICHUs IOAXOJ0B K OTOOpYy U
CTPYKTYpPUPOBAHHUIO €T0 COJIEPKaHUs, TPEICTABICHHOIO B IPOrpaMMe 1o OMOJIOTHH.
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OT10op conepxanus yuyeOHOro npeaMera «buonorus» Ha 6a30BOM ypOBHE OCYLIECTBIEH € MO3ULMHA
KyJIbTypOCOOOPA3HOr0 MOJIX0AA, B COOTBETCTBHM C KOTOPHIM OOydarouuecs AOJKHBI OCBOMTH 3HAaHUS U
YMEHUs, 3HAYUMBIE 1151 POPMUPOBAHUS 0OLICH KyIbTYpPBI, ONPEIEISIOIINE aeKBaTHOE TOBEICHHIE YEIOBEKA
B OKPY>KaloIlel TPUPOTHOM cpesie, BOCTpeOOBaHHBIC B TOBCETHEBHOM )KU3HU U TPAKTUIECKON EATCIILHOCTH.
Ocoboe mecTo B 3TOM cUCTEME 3HAHUH 3aHUMAIOT 3JIEMEHTHI COAEP)KaHUs, KOTOPBIE CIIy>KaT OCHOBOH JUIs
(GbopMHpOBaHUS NPEACTABIECHUI O COBPEMEHHON €CTECTBEHHO-HAy4YHOH KapTHMHE MHpa U LIEHHOCTHBIX
OpPHEHTAIMX JINYHOCTH, CIIOCOOCTBYIOIINX T'YMaHU3AIMH OHOJIOTHYECKOT0 00pa30BaHMUA.

CTpyKTypupOBaHHE COJACpKAaHUS yueOHOTr0 MaTepuana B MporpaMMme Mo OMOJOTHH OCYIIECTBICHO C
y4€TOM MPUOPUTETHOIO 3HAUEHHsS] 3HAHUM 00 OTIMYUTENbHBIX OCOOEHHOCTAX MHBOW INPHUPOJIBI, O €&
YPOBHEBOM OpraHU3aluK U BOIIOLMU. B cOOTBETCTBUY € 3TUM B CTPYKTYpe yueOHoro npeamera «buonorus»
BBIIEJICHBI CIIEIYIOIINE COJEp)KaTelbHbIe JIMHUU: «buonorus kKak Hayka. MeToabl HayyHOTO ITO3HAHUS»,
«Knetka kak Ouomormueckass cucrema», «OpraHu3m Kak Ouojormueckas cuctema», «Cucrema u
MHOroo0pasue OpraHM4ecKOro MHpa», «IBOJIOLHUS KUBOH NPHUPOIBD», «IKOCHCTEMBl M IMPHUCYILUE UM
3aKOHOMEPHOCTH.

Henb u3yuenus yueOHoro npeamera «buosorus» Ha 6a30BOM ypOBHE — OBJa/IeHHE O0yUYaOIUMUCS
3HAHUSAMU O CTPYKTYPHO-(QYHKIMOHAJIbHOW OPraHU3alliy UBBIX CUCTEM PAa3HOIO paHra M IpuUoOpeTeHHe
YMEHUH HCIIOJIb30BaTh 3TH 3HAHUA Ul IPAMOTHBIX J€HCTBUH B OTHOIIEHMHM OOBEKTOB KMBOW IPUPOABI U
peLleHMs] pa3InYHbIX KU3HEHHBIX IPOOIIEM.

JlocTikeHne e u3ydeHnus yueOHoro npenmeta «buonorus» Ha 6a30BOM ypoBHE 00eCreunBacTCs
pelIeHUEM CIIeTYIOIUX 3a1a4:

OCBOCHHME OOYYAIOLIUMHCS CHCTEMbl 3HAaHMM O OHOJIOTHYECKUX TEOPHSX, YUEHHsX, 3aKOHaX,
3aKOHOMEPHOCTSX, THUIOTe3aX, MpaBWiaxX, CIYKallUX OCHOBOM g (OpMUpPOBaHMS MpPEACTABICHUNA O
€CTECTBEHHO-HAYYHOW KapTHHE MHpa, O METOJax HAy4yHOTo II03HAaHUS, CTPOEHUH, MHOTooOpasuu u
OCOOEHHOCTSIX UBBIX CHCTEM PAa3HOTO YPOBHS OpPraHM3AlMM, BBIIAIOIIUXCS OTKPBITUSAX U COBPEMEHHBIX
HCCIIEIOBaHUSIX B OMOJIOTHH;

¢dbopmHpoBaHUE y 00yUYaIOIIMXCs TO3HABATENbHBIX, MHTEIUIEKTYyaJIbHBIX M TBOPUYECKUX CLIOCOOHOCTEH B
MIPOLIECCE aHAIM3a JAHHBIX O MYTSIX Pa3BUTHUS B OMOJOTUU HAyUHBIX B3IJISIIOB, HAEH U OJX0A0B K U3yUYEHUIO
KUBBIX CICTEM Pa3HOT0 YPOBHS OpraHU3aluy;

CTaHOBJIEHUE y 00yyaromuxcs oOmel KyabTypbl, (YHKIMOHAIBHON IPaMOTHOCTH, Pa3BUTHE YMEHHUN
OOBSICHATh U OLIEHUBATh SIBJIEHUS OKPY’KAIOIIET0 MUpA JKUBOM NMPHUPO/bI HA OCHOBAaHUM 3HAHUU U OMBITA,
MOJIyYE€HHBIX IPU U3YYEHUH OMOJIOTUHY;

¢dbopMupoBaHHE Yy OOy4arOUIMXCS YMEHUN WJUIIOCTPUPOBATH 3HAu€HUE OMOJIOTWYECKUX 3HAHUN B
IIPAKTUYECKOH JEATEIbHOCTH YEJIOBEKAa, pPAa3BUTUU COBPEMEHHBIX MEIMLMHCKUX TEXHOJOTUH H
arpoOMOTEXHOJIOT HiA;

BOCIIUTaHHE YOS KIEHHOCTH B BO3MOKHOCTH IO3HAHUS Y€IOBEKOM KHUBOM IPUPO/IbI, HEOOXOAUMOCTH
OEepeXHOr0 OTHOILIEHUS K HeHW, COoONIOeHUs STUYECKMX HOPM TMpU IPOBEIECHUU OHOJOTHYECKHX
HCCIICIOBAHMUIA;

OCO3HAHME IIEHHOCTH OMOJIOrMYECKUX 3HAHUHN JIJIs TOBBIIIEHUS YPOBHSI SKOJIOTHUECKON KYIbTYPBI, IS
(hopMUPOBaHUSI HAYYHOTO MUPOBO33PEHHUS;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUNW U YMEHHUI B MOBCEIHEBHON KM3HU JJISl OLIEHKU MOCIEACTBUM
CBOEH JIeATENIbHOCTU MO OTHOIIEHHUIO K OKpY’Kalollel cpese, COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBAaHUE U
co0uoieHre Mep IPOPHUIAKTUKY 3a00JI€BaHU.

B cucreme cpennero obuiero oopazoBanus «buonorusy, uydaemas Ha 6a30BOM YpOBHE, SIBISETCA
00s13aTeNIbHBIM Y4E€OHBIM IPEIMETOM, BXOIAIIMM B COCTaB MpPEeIMETHOH obnactu «EcTecTBeHHO-Hay4YHbIE
IIPEIMETBD».

Jlnst u3ydeHus: 6uonoruu Ha 6a30BOM YPOBHE CpeIHEro odiero o0pa3oBaHusi OTBOAUTCS 68 4acoB: B
10 ximacce — 34 vaca (1 gac B Henemio), B 11 kimacce — 34 gyaca (1 gac B Hezeno).
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COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTUU ¢ OOIECTBEHHBIMU, TEXHUYECKUMHU U APYTUMH €CTECTBEHHBIMU
HayKaMmu, ¢Guiocopuei, STUKOH, 3CTeTUKONH U mpaBoM. Ponb Ouonornu B (OpMHUPOBAHUU COBPEMEHHOM
Hay4yHOU KapTuHBI Mupa. CucreMa OMOJIOrM4eCKUX HayK.

Mertoabl MO3HaHMS KHUBOM MNpHpPoAbl (HAOMIOIEHHE, OSKCIEPUMEHT, OIMCAaHue, H3MEpEeHue,
KJaccu(uKkanus, MOAEIMPOBAHNE, CTATUCTUYECKAs 00pabOTKa JaHHBIX).

JdemoHcTpaumnu:

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

Tabnuue! u cxemsl: «MeTOAbI TO3HAHUS KUBOW IPUPOABI».

JlaGopaTopHble H IPaKTHYecKUe padoThI:

[IpakTnueckast padora Ne 1. «Mcnonb3oBaHue pa3iavuHbIX METOAOB IPU U3YUYEHUU OHMOJIIOTMYECKUX
0OBEKTOBY.

Tema 2. ’KuBble cMCTEMBbI M1 X OPTraHU3aI U,

XKusble cuctembl (OMOCHCTEMBI) Kak NpeaMeT H3ydeHus Ouosoruu. OTIuuue >KUBBIX CUCTEM OT
HEOPraHWYECKON IPUPOJIBI.

CpoiicTBa OumocucTeM U HMX pa3zHOOOpa3ue. YPOBHM OpraHM3alUd OMOCUCTEM: MOJIEKYJISIPHBIM,
KJICTOYHBIH, TKaHEBbIH, OPraHU3MEHHbIH, MOMYJISLMOHHO-BUI0BOH, IKOCUCTEMHBIH (OMOreoleHOTUYECKH),
OouochepHsbIit.

JdemoHcTpaumnu:

Tabmuis! u cxeMbl: « OCHOBHBIE TIPU3HAKY JKU3HW», « Y POBHHM OpraHU3alUH KUBON PUPOBI».

O6opynoBanue: Moaens Monekynbsl JJHK.

Tema 3. XumMH4eCKHil COCTAB U CTPOCHHE KJICTKH.

XWMHUYECKUN COCTAB KJIETKH. XMMHUYECKHE DJIEMEHTBHI: MAaKpOJJIEMEHTBI, MUKPOJIEMEHTHL. Bona u
MUHEpPAJIbHBIE BELIECTBA.

@OyHKIUY BOABI 1 MUHEpAJIbHBIX BelllecTB B KieTke. [logaepikanne ocMoTrueckoro 6anaHca.

benxu. CocrtaB u cTpoeHue 6e1K0B. AMUHOKHUCIOTHI — MOHOMEpHI OelkoB. He3aMmeHuMble 1 3aMeHUMBbIe
AMUHOKHCIIOTBl. AMHHOKHCIOTHBI COCTaB. YPOBHU CTPYKTYpbl OEIKOBOM MOJEKyJbl (IIepBUYHAS,
BTOpUYHAs, TPETHUYHAas W 4YEeTBEPTUYHAs CTPYKTypa). XHMMHUYECKHe CBoiicTBa OenkoB. buonormueckue
(byHKIMN OEIKOB.

depmeHTHl — OHoornyeckne Kartanuzatopbl. CTpoeHue (epMmeHTa: akKTUBHBIM LEHTp, CyOcTpaTHas
cnenuduunocTs. Kodpepmentsl. Butamunbl. OTingns ¢epMeHTOB OT HEOPTaHUYECKUX KaTaau3aTOpPOB.

VYrneBonbl: MOHOCaxapu/ bl (TIIIOK03a, pr0o03a U Ae30Kcupr003a), Jucaxapuibl (caxaposa, JIakTo3a) 1
noJjiucaxapuabl (Kpaxmai, TIMKOTeH, [eJUTi0103a). buonornueckue GpyHKIUN yTiIeBOI0B.

Jiunuapl:  Tpuraunepuasl, ¢ocdomunuas,, crepounsl. [uapodmibHO-rHAPOdOOHBIE CBOMCTBA.
buonoruueckue pynkunu munuaoB. CpaBHEHHE YTII€BOJOB, OCJIKOB U JUMHI0B KaK HCTOUHUKOB SHEPTHH.

Hyxnennoseie kucnotsl: JJHK n PHK. Hykiteotuasl — MOHOMEpPBI HYKIIEHHOBBIX KACIOT. CTPOECHHE U
¢ynkuun JJHK. Ctpoenune u pynkiun PHK. Buast PHK. AT®: ctpoenue u pyHKImH.

[utonorus — Hayka o kieTke. KierouHas Teopus — mpuMep B3aUMOJCHUCTBUS uAed U (PAKTOB B
HAy4YHOM ITI03HaHUU. METONbI U3y4EHUs KICTKH.

Knerka kak nenoctHas xuBas cuctema. OOIiye NpU3HAKU KJIETOK: 3aMKHYTasl Hapy>kKHasi MeMOpaHa,
monekynsl JIHK kak renerndeckuii anmapar, cucremMa cuHTe3a Oernka.



Tunsl KieTOK: SyKapuoTHUeckas U mpokaprotudeckas. OCOOEHHOCTH CTPOEHUS! MPOKAPUOTUYECKOM
kietku. Kierounas crenka Oakrtepuii. CTpoeHHE DJYKapHOTHYECKOW KiIETKA. OCHOBHBIC OTJIMYHUS
PacTUTEIbHOM, KUBOTHON U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KIIETOK — KJICTOUHAs CTCHKA, INIMKOKAIUKC, uX pyHkiun. [Inasmarnyeckas
MeMOpaHa, e€ cBoiicTBa u pyHkuuu. L{uronnazma u e€ opranouasl. OqHOMEMOpaHHbIE OPTaHOUIbI KIIETKHU:
OIIC, anmapar ['ombmxu, nu3ocoMmsbl. [10dyaBTOHOMHBIE OpPraHOMIBI KJIETKHA: MUTOXOHJIPUH, IUIACTUIBL.
[Tpoucxoxxaenne MUTOXOHAPUH U mactua. Buasl mractua. HememOpaHnHbie OpraHouIbI KIIETKU: pUOOCOMBI,
KJIETOUHBIN LIEHTP, LICHTPUOIH, PECHUYKU, KI'YTUKU. DyHKIIMU OpraHouI0B KIeTKH. BritoueHus.

Snpo — perynsatopHslif ieHTp kieTku. CTpoeHue sapa: saepHas 000J04YKa, KapuoIuia3Ma, XpOMaTuH,
SIIPBILIKO. XPOMOCOMBI.

TpaHcnopT BEMIECTB B KIIETKE.

JdemoHcTpaumnu:

[loptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. llneiinen, P. Bupxos, k. Yorcon, ®@. Kpuk, M.
VYunkunc, P. ®panknun, K. M. bap.

Huarpammsbl: «Pacnpenenenne XMMHYECKHX SJEMEHTOB B HEXHUBOM mpuponae», «Pacnpenenenue
XUMHUYECKUX 3JIEMEHTOB B KUBOI MPUPOJIEH.

Tabmumer u cxembl: «llepuonnueckass Tabnmuia XUMHYECKUX DIEMEHTOB», «CTpOCHHE MOJEKYJIbI
BoAb», «buocunres Oenka», «CtpoeHue Mosekyibl Oenka», «CtpoeHue ¢epmentay, «HykienHoBbie
kucnotel. JIHK», «Crpoenue monekynsl AT®», «CtpoeHue syKapuoTHUECKON KieTKn», «CTpoeHue
KUBOTHOM KJIETKNW», «CTpOE€HHE pacTUTENbHOW KIEeTKW», «CTpOeHHE MPOKAPUOTHUYECKON KIIETKN»,
«CTpoeHue si1pa KIEeTKW», « Y TIeBoAb», «JIunuasn.

OG6opyoBaHKe: CBETOBOM MHKPOCKOI, 00OpYyJOBaHUE Ul NPOBEJIECHUS HAOMIOJECHUH, M3MEPEHMH,
AKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENbHBIX, dKUBOTHBIX U OAKTEPUATIBbHBIX KIETOK.

JlaGopaTopHble U IpaKTHYeCKHEe PadOThI:

JlaboparopHass pabora Ne 1. «/3yueHue KaTaaTUTHUYECKONW aKTUBHOCTH (EPMEHTOB (Ha MpuUMepe
aMHIIa3bl WK KaTanasbl)y.

JlabopaTtopHas pabota Ne 2. «l3ydeHue CTpOeHHUS KJIETOK PACTEHHH, KUBOTHBIX M OAKTEPHl MO
MHUKPOCKOIIOM Ha 'OTOBBIX MUKpOIIpEnaparax 1 ux ONucCaHHue».

Tema 4. ’KusHe1eATEJIbHOCTh KJICTKH.

OOMeH BemiecTB, WM METa0oIM3M. ACCHMIIIIUSA (TUIACTUYECKHH OOMEH) W JAUCCUMUIISAIUS
(oHEepreTudyeckuii 0OMEH) — JBE€ CTOPOHBI €IMHOTrO Mporecca Meradonm3Mma. Poiib 3aKOHOB COXpaHEHUs
BELIECTB U SHEPTUU B IOHHUMaHUU MeTaboIn3Ma.

Tunber oOMeHa BemiecTB: aBTOTPOGHBIA U rerepoTpodHbIii. Posib hepMeHTOB B 0OMEHE BEIIECTB U
MPEBPAIICHUH YHEPTUU B KIIETKE.

®orocunre3. CperoBas u TeMHOBasi (a3bl porocunHresa. Peakuun ¢orocunresa. IPPpexkTuBHOCTD
¢dotocunTe3a. 3HaueHue GoTrocuHTE3a AJA KW3HU Ha 3emuie. BiusHue ycnoBuil cpeasl Ha (GOTOCHUHTE3 U
CHOCOOBI TOBHIIIEHUS €r0 TPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUHU.

XeMocuHTe3. XeMOCHHTE3UpYoIue OakTepuu. 3HaYeHUEe XeMOCHHTEe3a JUIsl )KU3HU Ha 3eMie.

DHepreTudeckuii oOMeH B KJieTke. Paciiernienne BemecTB, BbIIEICHHE U aKKyMYJIUPOBAaHUE SHEPTHU
B KJIETKE. DTallbl dHEpreTuueckoro oomena. I mukonus. bpoxenue u ero Buabl. KucimopoaHoe okuciIeHHE,
WIN KJIeTouHoe Abixanue. OkucnurensHoe hochopunrpoanne. IPPeKTUBHOCTh YHEPreTUIECKOT0 0OMEHa.

Peakiium matpuunoro cunresa. ['enetnueckass mHpopmauus u JIHK. Peanuzamus renetmueckoi
nHpopManuu B KieTke. [ eHeTHYeCKnui KOJ M ero cBOWCTBa. TpaHCcKpumius — mMaTpuuHblidi cuHTe3 PHK.
Tpancnsauus — OuocuHTe3 Oenka. Drtambl TpaHcmsiuu. KomupoBanue amuHOKHCIOT. Ponb pubGocom B
O6uocuHTe3e Oenka.

Hexnerounsle ¢opmbl Xu3Hu — BHpYChl. Mcropusi oTkpbiTus BupycoB (/I. M. VBaHOBCKWMiA).
Oco0OEHHOCTH CTPOCHUS W KU3HEHHOTO ITMKIJIa BUpYcoB. baktepuodaru. bone3nu pacteHuii, )KMBOTHBIX U
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YeJI0BEeKa, BBI3bIBaeMble BUpycaMu. Bupyc mmmyHonedunmra denoBeka (BUY) — Bo3oymurens CIINda.
OOpaTHast TpaHCKpHUNILMS, peBepTaza U HuHTerpasza. lIpodunakTuka pacnpocTpaHEHHsS BHPYCHBIX
3a00JIeBaHUN.

JdemoHcTpaumnu:

[Toptpetsr: H. K. Konsuos, 1. . UBanosckuii, K. A. Tumupsses.

Tabmuupl u cxeMbl: «Tunel muTanus, «Metadomm3m», « MUTOXOHIPU», « IHEPTETUUECCKUN 0OMEHY,
«Xnoporutacty, «Porocuntesy, «Crpoenue [HK», «Ctpoenme u ¢yHKUMOHHpOBaHUE TreHa», «CHHTE3
Oenka», «l'eHernyeckuii kom», «Bupyce», «bakrepumodarm», «CTpoeHue M KU3HEHHBIH LUKI BUpYCa
CII1/Ia, 6axtepuodaray, «Pemmukamms JJHK».

O6opynoBanue: monenu-anmmkanuu «YaBoerane [IHK wu Tpanckpunuus», «buocuHTe3 Oenkay,
«CTpoeHnue KieTkn», mozeib cTpykrypsl JJHK.

Tema 5. PasMHoOkeHNe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Krnerounslif uki, WU )KU3HEHHBIN 1UKI KieTku. MaTepdasza u mutos. [lponeccsl, npoTekaromniyie B
untepdaze. Perukanus — peakuus matpuyHoro cuntesa JJHK. Ctpoenue xpomocoM. XpomMocomMHbIi HabOP
— KapuoTun. J[IUMIou HbIN U TalUIONIHBIA XPOMOCOMHBIE Ha0OpBI. XpoMaTH kL. LluTonornyeckne 0CHOBBI
Pa3MHOKEHHUS U UHJIMBUIYAJIbHOTO Pa3BUTUS OPTAaHU3MOB.

Henenne knetku — muto3. Craguu murosza. [Iponeccel, mpoucxoasiye Ha pa3HbIX CTAAUSAX MHUTO3a.
buonoruueckuii cMbica MUTO3A.

[Iporpammupyemasi Tubeib KJIETKH — aromnTo3.

DopMBI pa3MHOXKEHHSI OPTAaHU3MOB: Oecroyioe U MmojoBoe. Buapl 6€crnonoro pa3MHOXKEHUS: IeTIEHUE
HAJBOE, IOYKOBAHHWE OJHO- M MHOTOKJIETOYHBIX, CHOPOOOpa3OBaHME, BEreTATUBHOE pPa3MHOKEHUE.
HckyccTBeHHOE KIIOHUPOBAHUE OPTraHU3MOB, €T0 3HAYEHUE JJI CEJIEKIINH.

[TonoBoe pa3zMHOXEHUE, €T0 OTINYHUS OT OECIOIOorO.

Metios. Craguu meiio3a. [Iporeccsl, mpoucxoasmue Ha cragusx meiio3a. [loBegeHue xpomocoM B
Mmerose. Kpoccunrosep. bruonornueckuii cMbica U 3HaY€HUE MENH03a.

I'amerorenes — npoiecc 00pa3zoBaHUs MOJTOBBIX KIETOK Y )KUBOTHBIX. [10I0BBIE kKene3bl: CEeMEHHUKH U
suaHUKU. OOpa30BaHKE U PA3BUTHUE MOJOBBIX KIETOK — raMeT (CIIepMaTo30u/I, SUIIEKIIETKA) — CIIEpMaTOreHE3
1 oBoreHe3. OCOOEHHOCTH CTPOSHHUS SIMIEKIIETOK U criepMmaTo3onioB. OrmnonorBopenue. [laprenorenes.

WupuBuayanbHOe pa3BUTHE (OHTOreHe3). OMOpHOHalbHOE pa3BUTHE (3MOpuoreHes). Tambl
SMOpPUOHANILHOTO PAa3BUTUS Yy TMIO3BOHOYHBIX JKUBOTHBIX: JApPOOJEHHE, TacTPYJSIIHs, OPraHOTEHE3.
[ToctambpuoHanbHOE pazBuTHe. THUIBI TOCTIMOPHOHATIBHOIO PA3BUTHS: MPSAMOE, HENPSIMOE (JIMYMHOYHOE).
Brustaue cpensl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIEC BHI3BIBATH BPOKIAEHHBIE YPOJICTBA.

Poct u pa3zButue pactenuil. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOCHHE CEMEHH, CTa/IMU Pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuibl u cxembl: «DOpPMBI pa3MHOKEHHUS OPTraHU3MOBY, «J[BOWHOE OTIOOTBOPEHUE Y IIBETKOBBIX
pacTeHuit», «BereraTnBHOE pa3MHOXKEHUE pacTeHUI», «/leneHue knetku 6akTepuii», « CTpOCHHE MOJOBBIX
KIeTok», «CtpoeHue xpomocoMbly, «Knerounsrii umkn», «Pemnmukamus JHK», «Mwuto3», «Meito3y,
«IIpsimoe u Hempsimoe pa3BuTHE», «['ameToreHe3 y MIIEKONMHUTAIOUIMX M 4YeloBeKa», «OCHOBHbBIE CTaauu
OHTOTEHE3a.

O6opynoBaHe: MUKPOCKOII, MUKporpenaparbl «CriepMaTo30uabl MIEKOIUTAIOIIETOY, «SIHIIeKIeTKa
MJIEKOMUTAONIEr0», «KaproknHes B KileTkax KOpelika JiyKa», MarHUTHask MOJeNb-anIuiukanus «Jlenenue
KieTkn», moaens JTHK, Mogens MeTadazHoit XpoMOCOMBI.

JlabopaTopHble U NpaKTH4YecKue padoThbi:

JlabopaTtopHas pabdota Ne 3. «HabGmronenne MuTo3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa Ha TOTOBBIX
MUKpOIIpenapaTax.

JlaboparopHast pabota Ne 4. «3y4yeHne cTpoeHUs OJOBBIX KJIETOK HAa TOTOBBIX MUKpOTIpEnaparax.

Tema 6. HaciiecTBEHHOCTh U HU3MEHYUBOCTH OPraHU3MOB.
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[Ipenmer u 3amaun reHetuku. Mcrtopus pa3Butus reHeTukd. Ponb nuTONOTMHM M AMOpPHOSIOTHUU B
CTaHOBJICHUH T'€HEeTUKU. BKiax poccuiickux u 3apy0eHbIX yUEHBIX B pa3BUTHE T€HETUKU. MeTOo/1bl TeHETUKH
(TMOpUIOOTUYECKUH, IUTOTCHETHYECKUN, MOJICKYJISIpHO-TeHEeTHYeCKuii). (OCHOBHBIE T'E€HETUYECKHE
noHsATUA. ['eHeTrnueckasi CHMBOJIMKA, UCIIOIb3yEMasi B CXeMaX CKpeIIUBaHUH.

3aKOHOMEPHOCTH Hacle[OBaHUSA MPHU3HAKOB, YycTaHoBieHHble [. MenneneM. MonoruGpunHoe
CKpelllMBaHHe. 3aKOH eIMHO00pa3us THOpUAOB MepBoro mnokosneHus. [IpaBuiio noMuUHUpOBaHUS. 3aKOH
paclIeIUIeHUs TPU3HAKOB. ['nnore3a yuctoTel rameT. [1ojiHOE 1 HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe ckpelMBaHue. 3aKOH HE3aBUCHMOIO HacieloBaHUs Mpu3HakoB. Llutorenernueckue
OCHOBBI TUTHOPHUIHOTO CKpeUIMBaHUA. AHaIU3Upyollee CKperBanue. Vcnoap30BaHne aHaIu3uPYIOLIEro
CKpEIMBAHUS JUIS ONIPEICIICHUS TeHOTUIIa 0COOU.

CuerieHHOE HacienoBaHue mpu3HakoB. Pabora T. Moprana mo CleryieHHOMY HAacJIeIOBaHUIO T€HOB.
HapymeHnue cuensienus reHoB B pe3yJibTaTe KPOCCUHIOBEpa.

XpOMOCOMHas TEOPUs HACJIEICTBEHHOCTH. [ eHeTHUecKne KapThl.

I'enetnka mnona. XpoMOCOMHOE omnpeneneHue Imona. AyYTOCOMBI U IOJOBBIE XPOMOCOMBI.
['omorameTHbI€ U reTeporaMeTHbie Opranu3Mel. HacienoBanue npu3HaKoB, CIEIUICHHBIX C TIOJIOM.

N3menunBocTh. Buasl M3MEHUMBOCTH: HEHACIEACTBEHHAs U HaclieqcTBeHHas. Ponb cpemasl B
HEHACJIEJICTBEHHOW M3MEHYMBOCTU. XapaKTePUCTHKA MOIU(DUKAIIMOHHOW M3MEHYMBOCTU. BapuarmoHHbIi
psn ¥ BapuanuoHHas kpuas. Hopma peakuuu npusHaka. KonuuecTBeHHbIE U KAU€CTBEHHBIE TPU3HAKU U UX
HOpMa peakmuu. CBoiicTBa MOIU(DHUKAITMOHHON H3MCHUYNBOCTH.

HacnencTeennasi, Wi reHOTUIIMYECKAs, M3MEHYMBOCTh. KOMOMHATHBHAS M3MEHYMBOCTh. Meio3 u
MIOJIOBOM MPOIECC — OCHOBA KOMOMHATUBHON M3MEHYUBOCTH. MyTalimoHHas n3MeHYnBOCTh. Kitaccudukanus
MyTallHii: TeHHbIE, XPOMOCOMHEBIE, TeHOMHBIE. YacToTa M MPUYHHBI MyTalluid. MyTareHHble (pakToOphl. 3aKOH
TOMOJIOTMYECKUX PSIZIOB B HAacleACTBEHHOM n3MeHunBocty H. Y. BaBuiiosa.

BuesinepHast HaceICTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka uenoseka. Kapuorumn yenoeka. OCHOBHBIE METO/Ibl TEHETUKH YEJIOBEKA: T€HEATOTUYECKH,
ONM3HELOBBIM, IIMTOTCHETUYECKUH, OMOXUMHUYECKHH, MOJeKylIsapHo-reHeTnueckudl. CoBpeMeHHOe
ONpPEACIICHUE TE€HOTHUIIA: MOJHON€HOMHOE CEKBEHHUPOBAHUE, T€HOTUIIUPOBAHUE, B TOM YHUCIE C MOMOUIBIO
[111P-anamu3a. HacnencrBenHblie 3a00JeBaHUS YeIOBEKAa: TeHHBIC O0Je3HU, OOJIE3HW C HACJEICTBEHHOU
MIPEIPacIoIOKEHHOCTRI0, XpOMOCOMHBIE Oosie3Hn. CoMaTU4YecKue U TeHepaTUBHbIE MyTaluu. CTBOJIOBbIE
kieTkd. [IpuHIUOBl 370poBOrO 00pas3a KU3HU, TUATHOCTHUKU, MPOPHUIAKTUKH W JIEYCHHUS T€HETUYECKUX
Oone3Hel. MeaUMKO-TeHEeTUUEeCKOe  KOHCYJBTHUPOBAaHHWE. 3HAYE€HHWE  MEIUIIMHCKONM  TeHEeTUKH B
MIPEAOTBPAIEHNH U JICUCHUH TeHETHYECKUX 3a00JICBaHII YeTTOBEKa.

JdemoHcTpaumnu:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne ®@pus, C. C. UerBepukos, H. B. Tumodeen-Pecosckuii, H.
N. BaBuiios.

Tabmuipr u cxembl: « MOHOTHOPHIHOE CKPELIMBAHUE M €r0 LUTOTEHETHYeCKas OCHOBa», «3aKOH
pacIlernyIeHHs U €ro IUTOTeHeTHYecKasi OCHOBay», «3aKOH YUCTOTHI TaMeT», «Iurudpuninoe cKpemrBanmuey,
«lIutonornueckre OCHOBBI TUTHOPUIHOTO CKpeluBaHus», «Meito3y», «B3anMoeiicTBre allieIbHBIX TEHOBY,
«I'eHeTMUeCKNE KapThl PACTEHHM, JXKMBOTHBIX M 4YeJOBeKa», «l'eHeTMka moJa», «3aKOHOMEPHOCTH
HACJIEJIOBAHMS, CLIETUIEHHOTO C MOJIOM», «KapHOTHUMBI YesloBeKa U >KMBOTHBIX», «BUIbl M3MEHUMBOCTH,
«Moaudukarmonnas H3MEHUMBOCTHY, «HacnenoBanue pesyc-gpakropa», «['eHeTnka Tpymm KpoBW»,
«MyTaluoHHasE U3MEHYUBOCTbY.

Ob6opynoBanue: MOJIEN-aIIIUKALMT «Monorubpuanoe CKpELIMBAHUEY, «Henomxoe
JOMUHUpPOBaHUEY, «JuruOpuanoe ckpemubanuey, «llepekpéct XxpoMocom», MUKPOCKON U MUKpOMpenapar
«/po3oduna» (HopMa, MyTanuu GOpPMBI KPbUIEEB 1 OKPACKH Tela), repoapuii «I"opox moceBHOM».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:



JlabopaTtopHas padota Ne 5. «M3yuenune pe3yapTaToB MOHOTHOPUIHOTO ¥ AUTHOPUIHOTO CKPEITUBAHUS
y 1p030(QHIIbI Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlaboparopHass pabora Ne 6. «M3yuenue wMoIU(DUKAIMOHHOW WM3MEHYUBOCTH, TOCTPOCHHUE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

JlaboparopHas padota Ne 7. « AHanu3 MyTauuil y Apo30¢puiibl Ha TOTOBBIX MUKpOIIpenapaTaxy.

[IpakTuueckas pabora Ne 2. «CocTaBiieHue 1 aHaJIN3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesekunsi oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

Cenekiust Kak HayKa M Ipolecc. 3apoxKaeHue ceiaekiuu u gomectukanus. Yuenue H. M. BaBuiiosa o
LEHTPax MPOMCXOXKIEHUS U MHOTooOpa3usi KyJbTYpHBIX pacTeHUH. LIeHTphl MPOUCXOXKACHUS TOMALTHUX
XKUBOTHBIX. COpT, MOpO/Ia, IITAMM.

CoBpeMeHHbIE METOJbI CeJeKIMH. MacCoBBI U MHAMBUIYAJIbHBIN OTOOPHI B CEJIEKLIUU PACTCHUN U
KHUBOTHBIX. OILlEHKa OJKCTephepa. bBIM3KOPOACTBEHHOE CKpelMBaHUE — HHOpUAMHT. Yucras JIHHUA.
CkpeuBanue 4ucThIX JuHHMA. [‘ereposuc, wnu rulOpuaHas cuia. HepoacTBeHHOE CKpelIMBaHUE —
ayropunuur. OtmanéHHas rubpuamzanus U e€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 W TOJTy4YeHHE
MOJIMILIONO0B. JIOCTHKEHUSI CEIEKIIUU PACTEHU, d)KUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHonorus kak orpacip npou3BojacTBa. ['eHHast HHXKEHepHs. DTalbl CO3/1aHUs PEKOMOMHAHTHOM
JIHK u TtpancreHHsix opranu3moB. Knerounas unxeHepus. Kiierounsle KynapTypbl. MHKpPOKIOHaJIbHOE
pa3MHOKeHUe pacTteHud. KiioHupoBaHHE BBICOKONPOAYKTHUBHBIX CEIbCKOXO3IMCTBEHHBIX OPraHMW3MOB.
Okonorndeckue u sruaeckue npodneMsr. MO — reHeTHueckr MOAU(DUITUPOBAHHbBIE OPTaHU3MBI.

JeMoHcTpanmu:

[optpetsr: H. U. BaBunos, 1. B. Muuypun, I'. . Kapneuenko, M. @. 1IBaHOB.

Tabmuuel n cxembl: kapTa «LIeHTpbl MPOUCXOXKJIEHHS MU MHOrooOpasusi KyJbTYPHBIX PacTCHHUN»,
«ITopojp! ToMalIHUX )KMBOTHBIX», «COopTa KyJIbTYpHBIX pacTeHH», «OTnanéunas rudbpuanzanus», «PadboTsl
akagemuka M. ®@. WBanoBay, «[lomumnonnus», «O0BEKTh OHMOTEXHOJOTHN», «KiIeTouHble KYIbTYpHI U
KIIOHMpOBaHHUe», « KOHCTpynpoBaHue U IEpEHOC TEHOB, XPOMOCOM.

OO6opynoBaHue: MYJSDKH IUIOAOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB PAacTEHHI,
repbapuii «CenbCKOX035HCTBEHHbIE PACTEHUS.

JlaGopaTopHble U NpaKkTUYeCKue padoThl:

Okckypeust «OCHOBHBIE METOABI U TOCTHKEHUS CEJIEKIIMM PACTEHUM U )KMBOTHBIX (HA CEJIEKLIUMOHHYIO
CTaHIUIO, MJIEMEHHYIO (pepMy, COPTOMCIBITATENIbHBIA Y4YacTOK, B TEIUIMYHOE XO3sHCTBO, JabOpaTOpHIo
arpoyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBosrroLIMOHHAs OMOJIOTHS.

[Ipennochuiki BO3HUKHOBEHHUSI ABOJIOIMOHHOM TEOPUU. OBOJIOIMOHHASA TEOpUst U €€ MEeCTO B
Ouosioruu. BrnusHe SBOIIOIMOHHON TEOPUHU HA Pa3BUTHE OMOJIOTHH U APYTHX HAYK.

CunerenbctBa »BoionMu. IlaneoHTONOrMYeckue: MOCIENOBATENbHOCTD IIOSBIEHUS BHUIOB B
MaJIEOHTOJIOTUYECKON JIETONMUCH, NiepexoiHble (hopMbl. buoreorpaduueckue: cxoncTBO U pa3nuuue payH u
(b70p MaTepUKOB U OCTPOBOB.

OMOPHOJIOTHUECKUE: CXOJCTBA U PAa3INYMs SMOPHOHOB pa3HBIX BHUJIOB MMO3BOHOYHBIX. CpaBHUTEIILHO-
aHAaTOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOIMYHBbIE, PYIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISPHO-
OMOXMMHUYECKHE: CXOJCTBO MEXAHHW3MOB HACJIEICTBEHHOCTH M OCHOBHBIX META0OJIMUYECKUX IyTeH y Bcex
OpPTraHHU3MOB.

OpomonmonHas teopus Y. JlapBuna. I[Ipeanocbuiku BO3HUKHOBEHUS JapBUHM3Ma. [[BHXKyIue CHUIIBI
HBOJIIOIUH BUI0B 10 JlapBHUHY (M30BITOUHOE pa3MHOKEHHE IIPU OTPAHUYECHHOCTH PECYPCOB, HEOTIPeIeIEHHAS
M3MEHYMBOCTh, 00ph0a 3a CyIIECTBOBAHHE, €CTECTBEHHBIN OTOOD).
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Cunrernueckas Teopus sBoonnn (CTI) u €€ 0oCHOBHBIE TIOJIOKECHHUS.

Muxkpossomtonus. [Tomynanus kak equHULA BUAA U 3BOJIOLUH.

JBrxynue cuibl ((hakTopsl) SBOJIOLUHU BUIOB B IpUpoie. MyTallMOHHBIH Mporiecc 1 KOMOMHATUBHAS
M3MEHYMBOCTD. [lomynsioHHbIe BOJIHBI U Apeiid reHoB. M30samus 1 MUTpanusl.

EcrecTBeHHbII 0TOOp — HanpaBisFOIUI (akTop 3BOIOLUH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCTh OpPraHU3MOB Kak pe3ysbTaT HBoJtoLMU. [Ipumepsl mnpucnocoOneHuil y
OpraHu3MoB. ApoMoOpQO3bI U UANOAAANTALINH.

Bun u BugooOpaszoBanue. Kpurepun Buga. OcHoBHBIE (OpMBI BUJ000Opa30BaHus: reorpapuueckoe,
JKOJIOTHYECKOE.

MaxkposBostonust. @opmbl IBOIIOLMU: (pUIeTUYECKasl, JUBEPreHTHAs!, KOHBEPIreHTHasl, apaljiesbHasl.
HeoOpatuMocTh 3BOIONUY.

[IpoucxoxzaeHue OT HecHneUaJIW3UpPOBaHHBIX HpeakoB. Ilporpeccupyromas —crenuanu3anus.
AnanTuBHas paauanys.

JdeMoHcTpanum:

[Hoprpersr: K. Jlunnei, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K. M. bap, O. I'ekkens, .
Mromnep, A. H. Ceepiios.

Tabmuupel um cxembl: «Pa3BuTue opraHMdYeckoro Mupa Ha 3emiiey», «3apOoJbIlId I[03BOHOYHBIX
KHUBOTHBIX», «Apxeontepukc», «®Dopmbel 060pbOBl 3a cymecTBoBaHue», «EcTecTBeHHBIH 0TOODPY,
«MHoroobpa3ue copToB pacTteHui», «MHOroodpasue mopoj KUBOTHBIX», «llomymsiuuny, «MyTanroHHas
U3MEHUYUBOCTb», «Apomopdo3bl», «Mnnoananranuumy, «OOmas jgereHepanusy, «JBIOKyIIME CHIIBI
sBomonun», «Kapra-cxema wmapuipyra mytemectBuss Y. Jlapsuna», «bopb0a 3a cyuiecTBoBaHUE»,
«I[IpucrnocobneHHOCTh ~ OpraHu3MoB»,  «leorpaduueckoe  BHJI000pa3zoBaHHE»,  «IKOJIOTHYECKOE
BHJ1000pa30BaHUEY.

O6opynoBaHMe: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU THIIAMU OKpAacku, HabOp IUIOAOB U CEMSH,
kosekiust «IIpuMepbl 3alIUTHBIX MPUCHIOCOOJIEHUH Yy KUBOTHBIX», Mojenb «OCHOBHbIE HAarpaBlICHHS
HBOJIIOLUI», 00bEMHAsE MOJ1eNb «CTpOEHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaguueckas kapra mupa, KoJuleKIusi «@POpMbl COXPaHHOCTH HCKONAEMbIX KUBOTHBIX M
pacteHuii», moaens ammnkanus «llepekpéct xpoMocom», BllaxHbIe IpenapaTsl «Pa3BuTre HaCEKOMOIoy,
«Pa3BuTHe nArymkm», MUKpornpenapar «Jpozodpunay (Hopma, MyTauuu GopMbl KPbUIbEB U OKPACKH TEJNa).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTtopHnas padota Ne 1. «CpaBHeHHE BUAOB 10 MOP(POIOTHUECKOMY KPUTEPHIOY.

JlabopaTopHas padota Ne 2. «Ommcanue TPUCTOCOOJCHHOCTH OpraHu3Ma W €€ OTHOCHUTEIBHOTO
XapakTepay.

Tema 2. Bo3HUKHOBeHMe M pa3BUTHE KU3HU Ha 3emJie.

JloHayuHble MpeiCcTaBiIeHUs O 3apOXKJI€HUU KU3HU. HaydHble rumoTe3sl BOZHUKHOBEHUS JKHM3HHM Ha
3emsie: abHoreHe3 U naHcnepMusi. XuMu4ecKast 3BOTIOIUA. AOMOTeHHbIN CUHTE3 OPTaHUYEeCKUX BEIECTB U3
HEOPraHMYECKUX. OKCIEPUMEHTAIBHOE TMOATBEPKACHUE XMMHUYECKOM »HBosonuu. HauanbpHble 3Tamsl
6uosiornueckoii sBomoruu. ['unoresa PHK-mupa. ®opmupoBanre MeMOpaHHBIX CTPYKTYpP M BOSHUKHOBEHHE
npoTokieTky. [lepBrie KIeTKH U UX 3BoJOLKA. POPMUPOBAHUE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PazButne xu3Hm Ha 3emuie mo spam W nepuoaaMm. Kartapxein. Apxeickas ¥ TPOTEPO30MCKas PHI.
[Taneo3olickass spa u e TmepHoAbl: KEeMOpPUHCKUI, OpPIOBUKCKHH, CHIIypUHCKHUH, J€BOHCKHUH,
KaMEHHOYTOJIHBIN, IEPMCKHU.

Me3so30lickas 3pa 1 €€ MepuoIbl: TPUACOBBIN, OPCKUA, MEJIOBOM.

Kaiino3zoiickas 3pa u €€ nepuoipl: MajeoreHOBbI, HEOT€HOBBIN, AaHTPOIIOTE€HOBBIH.

XapakTepHucTuKa KIMMaTa U Fe0JI0rMUecKuX npoueccoB. OCHOBHBIE ATalbl SBOJIIOIMHM PACTUTEIBHOTO
U JKUBOTHOTO Mupa. ApoMop(o3bl y pacTeHHH U >KUBOTHBIX. [losiBIIEHHE, pacIBET W BBIMUPAHUE TPYIII
JKUBBIX OPIaHU3MOB.



Cucrema OpraHm4eckoro Mupa Kak OTpakeHue 3BONIOIMU. OCHOBHBIE CHUCTEMATHYECKUE TPYIIIBI
OpPTraHHU3MOB.

OBoronuUs 4enoBeKa. AHTPONOJIOrus Kak Hayka. Pa3BuTve npeAcTaBieHUN O INPOUCXOKICHUU
yenoBeka. Meronpl u3yueHHMs aHTpororeHe3a. CXOACTBa W pa3jiMyMsl 4YEJIOBEKA M JKUBOTHBIX.
CucremaTueckoe MoJ0KEHUE YEIOBEKa.

JBrxyuue cuiibl (pakTopbl) aHTpororeHesa. HacnenctBeHHas M3MEHUMBOCT U €CTECTBEHHBIN 0TOOD.
OOmiecTBeHHBIN 00pa3 KU3HHU, U3TOTOBJICHUE OPYIHH TPYAa, MBIIIJICHUE, PEYb.

OcCHOBHbBIE CTaAMM W BETBHM HBOJIIOLMU YEJIOBEKA: aBCTPAJONMUTEKH, YenoBek ymenslil, Yenoek
npsaMoxoamui, Yenosek HeanaepTanbckuil, YenoBek pasyMmHblid. Haxoqku HCKOMaeMbIX OCTaTKOB, BpEMs
CYLIECTBOBaHHUs, 00JIACTh paclpoCTpaHeHHsl, 00BEM I'OJIOBHOIO MO3ra, 00pa3 KU3HHU, OPYAHUS.

Yenoseueckne pacsl. OCHOBHBIE OOJIBIINE PAChl: €BpONIeon IHas (€Bpa3uiicKas), HErpo-aBCTPAION THAS
(9KBaTOpHANIbHAS ), MOHTOJIOUIHAS (A3UATCKO-aMEepUKaHCKasi). YepThl MPUCTIOCOOIEHHOCTH MPEICTaBUTENCH
4eJI0BEYECKHUX PAC K YCIOBUSAM CylecTBOBaHMs. EqMHCTBO yenoBeueckux pac. Kputuka pacusma.

JdeMoHcTpanum:

[Moptpetsr: @. Pean, JI. Ilactep, A. . Onapun, C. Munep, I'. FOpu, Y. /lapBun.

Tabmuupr u cxembl: «Bo3HukHoBeHHe CoiHEUHOHN cucTteMbl», «Pa3BUTHE OPraHUYECKOr0 MHpay,
«PacturenpHas kinetka», «oKuBoTHas knerka», «lIpoxapumornueckas kierka», «CoBpeMeHHas CHCTEMa
OpraHu4eckoro Mupa», «CpaBHEHHE aHATOMHUYECKMX 4YepT CTPOEHHS 4YEJIOBEKa U 4YeJIOBEKOOOpa3HBbIX
00e3bsiH», «OCHOBHBIE MeCTa TaJCOHTOJOTHYECKMX HAaXOJIOK IPEIKOB COBPEMEHHOI'O YeJOBEKay,
«/lpeBHenmue moan», «JpeBHue moan», «llepBsie coBpeMeHHBbIE 0N, «HenoBeuecKue pacb.

Ob6opynoBanue: mysspku «lIpoucxoxaenue yenoBeka» (OHOCTBI aBCTPAJONUTEKA, HMUTEKAHTPOIA,
HeaHJiepTaiblia, KpOMaHbOHI[A), CIENKU WM M300paKeHUs KAMEHHBIX OPYAMH NMepBOOBITHOIO YeJIOBEKa
(xamMHU-uoNMepsl, pyOmia, ckpebia), reoXpoHosiornyeckas Tabmauna, Kowiekuus «DopMbl COXpaHHOCTH
MCKONAEMbIX JKUBOTHBIX M PACTCHUI».

JlabopaTopHbIe H IPaKTHYeCKHe PadoThI:

ITpakTryeckas padota Ne 1. «3ydeHne HCKOMaeMbIX OCTATKOB PACTEHUN U dKUBOTHBIX B KOJUIEKIIUSIX.

OKkckypeusi  «OBOJIIOLIMA ~OpraHMYecKoro Mupa Ha 3emie» (B eCTEeCTBEHHO-HAayuYHBIM  WIIH
KpaeBeIuecKuil Mmy3eit).

Tema 3. OpranusmMsl 1 OKpY:Kalomas cpeaa.

OKojorusl Kak Hayka. 3aJadyd M pas3ielbl DKOJOTMH. METoAbl 3KOJIOIMYECKHX HCCIEeI0BaHUM.
DKOJOTrH4eCKOe MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl 0O0uTaHMs OPraHU3MOB: BO/IHAS, HA3€MHO-BO3/1yIIHAs, TIOUYBEHHAs, BHYTPHOPraHU3MEHHAsI.

Okonorundeckue gaxtopsl. Kinaccudukarus sxonornuyeckux pakTopo: abnoTnyeckue, OMoTHYecKue u
aHTpororeHHsle. JlelficTBUE 9KOIOTHYECKUX (aKTOPOB Ha OPTaHU3MBI.

AOuoTtndeckne (GakTOpbl: CBET, TeMIeparypa, BIaxHOCTh. DotomepuoamsMm. IIpucrnocobieHus
OpPraHM3MOB K JIeHCTBHUIO abnoTHYeckuX (hakTopoB. buonornueckrue puTMsal.

buotnueckue pakTopsl. Buasl OMOTHYECKUX B3aUMOJICHCTBUNA: KOHKYPEHIHS, XUIIIHUYECTBO, CUMOHO3
u ero gopmel. [lapazutusm, Koomeparus, MyTyaln3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO).
AMeHcanu3M, HeUTpaau3M. 3HaueHHe OMOTHMYECKHX B3aWMOJAEWCTBUN JJISl CYIIECTBOBAaHUS OPraHHU3MOB B
MPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU MOMysuuu. OCHOBHBIE IIOKa3aTeau MOMYJSALUU: YUCIEHHOCTD,
IJIOTHOCTb, POKIAEMOCTh, CMEPTHOCTh, MPUPOCT, MUrpanus. JMHaMuKa 4YMCIEHHOCTU MONYJSALUU U €€
perysnus.

JdemoHcTpaumnu:

[optpetsr: A. 'ym6onbar, K. @. Pynse, O. I'ekkens.
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Tabmuupr u cxembl: kapta «llpupomubie 30HB 3emun», «Cpeabl OOWUTaHUS OPraHU3MOBY,
«Dotonepuoguzm», «llomynauun», «3aKOHOMEPHOCTH POCTa YHCIEHHOCTU TMOMYJALUA HHPY30pHH-
Tydenbkny, «lIuieBbie nenm.

JlaGopaTopHble U MPAKTHYECKHE PA0OTHI:

JlaboparopHas padora Ne 3. «Mopdosornueckne 0coOOEHHOCTH PACTEHUN U3 PA3HBIX MECT OOUTAHUS.

JlaboparopHas pabota Ne 4. « BriusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuyeckas padora Ne 2. «Iloac4€r MIIOTHOCTH MOMYJISIMA Pa3HBIX BUIOB PACTCHUI.

Tema 4. Coo01mecTBa U IKOJOTMYECKHE CHCTEMBI.

CooOmiectBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OHOILIEHO3a: BUAOBas, NPOCTPAHCTBEHHAs,
Tpoduyeckas (rumieBas). Bunbi-noMmuaanTel. CBsi3u B OHOIIEHO3E.

DKkojoruveckre cucteMsl (3kocucteMsbl). [TousTre 00 3K0cHcTeMe u buoreorneHo3e. OyHKIMOHAIBHBIC
KOMITOHCHTBI 9KOCHCTEMBI: TIPOAYIIEHThI, KOHCYMEHTHI, peAyleHThl. KpyroBOpOT BEIIECTB U MOTOK YHEPTHH
B okocucreme. Tpoduueckue (muineBbie) ypoBHH 3KocucTeMbl. [luimeBbie menu u cetn. OCHOBHBIE
MOKa3aTelIN SKOCUCTEMbI: Oromacca, IpOAYKIH. DKOJOTUYECKUE MUPAMHIbL: MPOAYKIUHU, YUCICHHOCTH,
oromaccel. CBOHCTBA 3KOCHCTEM: YCTOHYUBOCTh, CAMOPETYJISIHs, pa3BUTHE. CyKIleccusl.

[IpupoHbie F3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOTO MJIU HTUPOKOJIUCTBEHHOTO
neca.

AHTpPOIIOTEHHBIE ~ SKOCUCTEMBL.  ATpPOIKOCHCTEMBI.  YpOOdKocucTeMbl.  buomornyeckoe
XO35IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak GakTop ycroiunBocTH 3K0cucTeM. CoXpaHEeHHE OHOJIOTHUECKOTO Pa3HOOOpasHs
Ha 3emuie.

Yuenue B. U. Bepuazackoro o 6uocdepe. I'panuiisi, coctaB u cTpykTypa 0uocdepst. JKuBoe BemiecTBo
n ero ¢ynknuu. OcobeHHocTn Omocdepbl Kak Tiao0anbHOW 3KOcUcTeMbl. JIMHaMHueckoe paBHOBECHE U
oOpaTHas cBs3b B Ouocdepe.

KpyroBopoTbl BelecTB U OMOT€OXMMHYECKHE LUKIBI AJIEeMEHTOB (yriiepona, a3oTa). 30HAIbHOCTb
o6uochepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuectBo B Ouochepe 3emun. AHTpONOTeHHbIE H3MEHEHUss B Ouocdepe. I'mobOampHbIE
9KOJIOTMYECKHE TPOOIIEMBI.

CocymiectBoBaHue Tpupoabl U uenoBeuecTBa. CoxpaHeHue OuopasHOOOpa3us KaK OCHOBa
ycroiunBocTd  Ouoceprl. OcCHOBa palMOHATBHOTO YIPABIEHUS TMPHUPOAHBIMH pecypcaMH H HX
UCIO0JIb30BaHue. JlocTHKeHUsI OMOJIOTHH U OXpaHa MPUPO/IBL.

JdemoHcTpaumnu:

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

Tabmuiet u cxemsl: «[Tumiessie nenmn», «bUOIIEHO3: COCTaB U CTPYKTYpay», «IIpupoiHbie coodiecTBay,
«enu nutanus», « Jxooruyeckas nupamuaa», «buocdepa n yenosex», « IKOCUCTEMA IUPOKOTUCTBEHHOTO
necay, «IKocucTeMa XBOMHOTo jecay, «buoreno3 Bogoémay, «ArporeHosy, «lIpuMepHbie aHTPOTIOTEHHBIE
BO3JICHCTBUS HA MPUPOAY», «BakHeWIne NCTOYHUKH 3arpsi3HEHUs] BO3AyXa U TPYHTOBBIX Boa», «[louBa —
BaXKHEMIIas cocTaBisironiast onochepsn», «PakTopsl aerpaaanuu nouy, «[lapaukoBsiii 3G e, « DakTops
PaIMOaKTUBHOTO 3arpsis3HeHus] Onocheps», «Obmas cTpykrypa 6uocheps», «PacmpocTpaHeHne KU3HU B
ounocdepe», «O30HOBHIN dkpaH Ouocdeps», «Kpyrosopot yriepona B 6uochepe», «KpyroBopor azora B
IPUPOICY.

O6opynoBanue: Mopaenb-anmuMkanus «Tunwudabie  OWOLIEHO3bI», Tepbapuii  «PacTuTenbHble
coobmiecTBay, Kosulekuuu «buorneHos», «Bpemutenun BaXHEHIINX CENbCKOXO3SIMCTBEHHBIX KYJIBTYPY,
repOapuu U KOJIJIEKIIUU PACTEHUHN U )KUBOTHBIX, IPUHAUIEkKAIINE K Pa3HBIM 3KOJIOTHYECKUM I'pyIIaM OJJHOTO
Buza, Kpacnas kuura Poccuiickoii ®@enepariu, n300pakeHUst OXpaHIEMBIX BHJIOB PACTEHUI U KUBOTHBIX.

[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA IMPOT'PAMMEI 110 BUOJIOTMM HA BA30BOM
YPOBHE CPEJJHEI'O OBILIET'O OBPA3OBAHUA

11



Cormmacao ®I'OC COO, ycranaBimmMBaroTCs TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS OOYyJarolUMUCS
MPOrpaMM CPETHETO OOIIeT0 00pa30BaHus: TMIHOCTHBIM, METAIIPEIMETHBIM U TTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbHI

B cTpykType JIMYHOCTHBIX pE3yJIbTaTOB OCBOEHMs IpenMeTa «buonorusp» BBIIENEHBI CIENYIOLIUE
COCTaBJISIIONINE: OCO3HAHHE OOYYAIOIIMMHUCS POCCHUHCKON TpakJaHCKOW HICHTHYHOCTH — TOTOBHOCTU K
CaMOpPa3BUTHIO, CAMOCTOSITEILBHOCTH U CaMOOIPEIEICHNUI0, HaJu4yle MOTHUBALMU K OOy4eHHIO OWOJIOTHH,
L[eJICHANIPaBICHHOE Pa3BUTHE BHYTPEHHHUX YOEKIEHUI JUYHOCTH HA OCHOBE KIIIOYEBBIX IEHHOCTEH H
UCTOPUYECKUX TPAAULUN pa3BUTUS OMOJIIOTHYECKOTO 3HAHMSA, TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCS
PYKOBOJCTBOBATbCSl B CBOEH AESTENBHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMM, MPUCYIIUMU CUCTEME
OMOI0rMYecKoro o0pa3oBaHMsl, HAJIUUKWE IKOJIOTUYECKOTO MPABOCO3HAHHUSA, CIIOCOOHOCTH CTAaBUTh LENHU U
CTPOUTD KU3HEHHBIEC IJIAHBI.

JIMuHOCTHBIE pe3ysbTaThl OCBOEHUS mpeamera «buojorus» QoCTUraroTCsl B €AMHCTBE YUEOHOM U
BOCIIUTATEJIbHOW JESTENLHOCTH B COOTBETCTBHM C TPAJUIMOHHBIMH POCCUHUCKHMU COLUOKYJIbTYPHBIMH,
HUCTOPUYECKIUMH U TyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, IPUHATHIMU B OOIIECTBE NMPaBUIaAMH U HOpMaMHU
MOBE/ICHUS U CIIOCOOCTBYIOT IpolleccaM CaMOIO3HAHMs, CaMOBOCIUTAHUS U CaMOPa3BUTHUSA, PA3BUTHS
BHYTPEHHEH MMO3ULUHU JUYHOCTH, NaTPUOTHU3MA, YBAKEHUS K 3aKOHY U MPABOMOPSAKY, YEIOBEKY Tpyla U
CTapuieMy ITOKOJIEHHIO, B3alMMHOI'O YBa)KCHUs, OEpEKHOr0 OTHOLIEHUS K KYyJIbTYpPHOMY HAaCJIEIUI0 U
TpaauLUsM MHOTOHALIMOHAJIBHOTO HapoJa Poccuiickoit @eaepannu, Ipupoe U OKPYKaroIIen cpese.

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHHS Y4eOHOro mpeamera « bHoaorush» JOMKHBI OTpaXkaTh FTOTOBHOCTh
U CIIOCOOHOCTh OOYyYaroUIMXcs PyKOBOJICTBOBATHCS C(HOPMHUPOBAHHONW BHYTPEHHEHM MO3MIMEN JIMYHOCTH,
CUCTEMOM IIEHHOCTHBIX OpHUEHTAlui, TO3UTUBHBIX BHYTPEHHUX YOEXKIEHHH, COOTBETCTBYIOLINX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOro OOIIEeCTBA, pACIIUPEHUE >KU3HEHHOIO OIbITa M ONbITa
JESATENIBHOCTH B IIPOLIECCE PEAIM3aI[M OCHOBHBIX HAIIPABJIEHU I BOCIIMTATEIBHOM 1€ATEIBHOCTH, B TOM UUCIIE
B YaCTHU:

1) rpa:KIaHCKOro BOCIMTAHMSA:

Cc(OPMHPOBAHHOCTh I'PAXKAAHCKON MO3UIIUN 00YYarOIIErocsi Kak akTUBHOTO U OTBETCTBEHHOTO 4JIEHA
poccHiickoro o01ecTBa;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00sI3aHHOCTEH, YBa)KCHHE 3aKOHA 1 IPABOIOPSI/IKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH AESITENbHOCTU MPU CO3JaHUM YYEOHBIX MPOEKTOB, PEIICHUH
yueOHBIX M IMO3HABATEIbHBIX 3371ay, BHITOJTHEHUN OMOJIOTMUECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OMPEAETATh COOCTBEHHYIO MTO3UIIMIO IO OTHOIIEHHIO K SIBJICHUSM COBPEMEHHOM KU3HU U
OOBACHATH €€,

yMEHHE YYUTHIBATH B CBOUX JEHCTBUIX HEOOXOAUMOCTh KOHCTPYKTUBHOTO B3aUMOJIEHCTBUS JIIOJIEH C
pa3sHBIMU YOEKACHUSAMH, KYJIbTYPHBIMU [IEGHHOCTSIMHU U COLIUAIbHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOIIECCE COBMECTHOTO BBITIOJIHEHHUSI YUEOHBIX, TO3HABATEIBHBIX U
HCCIIEIOBATENbCKUX 3a]]a4, YBAXKUTEILHOTO OTHOILIEHUSI K MHEHHIO ONITOHEHTOB MPHU OO0CYKIEHUH CIIOPHBIX
BOIIPOCOB OMOJIOTHUYECKOTO COACPIKAHMS,;

TOTOBHOCTh K T'YMaHUTapHOMN U BOJOHTEPCKOM NEATENBHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:

c(OPMHUPOBAHHOCTh POCCHUMCKOM TpakJaHCKOM HAEHTUYHOCTH, MATPUOTHU3MA, YBAXKEHHUS K CBOEMY
HapO/y, YyBCTBA OTBETCTBEHHOCTU mepea PoauHol, ropaoct 3a cBOM Kpai, cBoro PoauHy, CBOM SI3bIK U
KyJbTYpY, IPOILJIOE U HACTOSAIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOILIEHUE K PUPOAHOMY HACIEANIO U MaMITHUKAM IIPUPOJbI, TOCTHKEHUAM Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;
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CHOCOOHOCTH OLICHUBATh BKJIA/l POCCUUCKHUX YUEHBIX B CTAHOBJICHHUE U pa3BUTHE OUOJIOTUH, TOHUMAHUS
3HaYeHUs! OMOJIOTMH B TO3HAHUH 3aKOHOB MPHUPO/IbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO 00IECTBA;

uaeiHas yOekIEHHOCTh, TOTOBHOCTh K CIY>KEHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 3a €ro
cyas0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE JYXOBHBIX IEHHOCTEN POCCUICKOr0 HApOa;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, ITUYECKOTO ITOBEICHHS;

CIIOCOOHOCTH OIICHUBATH CUTYAIIHIO U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUESHTUPYSICh HA MOPAJIBHO-
HPaBCTBEHHbIE HOPMbI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOIO OYIyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJIUTENSM, CO3JJaHUIO CEMbU HA OCHOBE OCO3HAHHOTO MPUHSTHUS
LIEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUHU C TPaAULMAMU Hapo1oB Poccuu;

4) 3¢TeTHYECKOIr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOLICHHE K MUPY, BKJIIOYasi 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPUYECTBA,
CropTa, Tpy/Ja, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMAaHUE SMOIMOHAIIBHOTO BO3ACHCTBUS KUBOW MPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPQXEHUIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMJICHUE NPOSABISATH KayecTBa
TBOPYECKOH JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHUS, (OPMUPOBAHHMS KYJbTYPbl 310POBbSI M JIMOLMOHAJIBLHOIO
os1aromostyums:

MMOHMMAaHKE U pean3alus 30pOBOro U 6e30macHoOro o0pasa KU3HH (310pOBOE MUTAHUE, COOIIOICHUE
TUTUEHUYECKUX MPaBUI U HOPM, cOaTaHCUPOBAHHBIN PEKUM 3aHITHHA U OTAbIXA, pEeryispHas (uznueckas
AKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOT'O M KOMIIETEHTHOTO OTHOIIIEHUS K COOCTBEHHOMY (PU3HYECKOMY U
MICUXUYECKOMY 37I0POBBIO;

MOHMMAaHWE IIEHHOCTH TMpPaBWJI HMHIWBUIYAJTBbHOTO M KOJUIEKTHBHOTO O€30MacHOrO IOBEACHUS B
CUTYAIUAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE MOCIEACTBUN M HEMPUATHUSI BPEIHBIX NMPHUBBIUEK (YHNOTPEOJCHHS aKOTOJIsI, HAPKOTHUKOB,
KypeHuUsl);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPY/y, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPY10Jt00ue;

TOTOBHOCTh K AaKTHUBHOW [IEATETHHOCTH TEXHOJIOTMUYECKOM U COIMAIbHOM HaAIMpaBICHHOCTH,
CIIOCOOHOCTH UHUITMUPOBAThH, INIAHUPOBATH U CAMOCTOSATEIIHHO BHITIOJIHATH TAKYIO JCSITEIHHOCTD;

HMHTEPEC K pa3Iu4HbIM cepam mpodhecCHOHATHLHOM NeSTEIbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIM
BBIOOD Oynymiel mpodeccuu 1 peann30BbhIBaTh COOCTBEHHBIC )KH3HEHHBIE TUIAHBI;

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BAHMIO HA TIPOTSHKEHNUN BCEH KU3HM;

7) IKOJIOrM4€eCKOr0 BOCIIMTAHMS:

9KOJIOTHUYECKHU 1eIecO00pa3HOe OTHOIIEHHE K MPUPOJIe KaK MCTOYHUKY JKU3HH Ha 3emile, OCHOBE e¢
CYILIECTBOBAHMUS;

TIOBBIIICHUE YPOBHS AKOJOTUYECKOW KYJIbTYPHI: MPUOOpPETEHNE OIbITA IUIAHUPOBAHUS TOCTYIIKOB U
OIICHKU WX BO3MOXKHBIX TIOCIICJICTBUM JIJIs1 OKPYIKAIOIIEH CPEJIbl;

OCO3HaHUe TTI00aTHHOr0 XapaKTepa SKOJOTHIECKUX POOJIeM U MyTel X PelIeHus;

CIOCOOHOCTH HCITOJIL30BATh MPUOOPETaeMble TP N3YUICHUN OMOJIOTUY 3HAHUS U YMEHUS IIPH PEIICHUH
po0JieM, CBSI3aHHBIX C pallMOHAIbLHBIM PUPOOIIOIb30BAHUEM (COOII0IEHUE ITPABHII TIOBEJCHHUS B IPUPOJIE,
HaIpaBJIEHHBIX HA COXpaHEHHE PaBHOBECHS B 3KOCHUCTEMAX, OXPaHy BUAOB, IKOCHCTEM, Ouochepbl);

AKTUBHOE HENPUATUE JEHUCTBUM, MPUHOCAIIMX BpPEI OKPYKAOUIEH NPUPOJHOW Cpele, YMEHHE
MPOTHO3UPOBATh HEONATOMPHATHBIE AKOJIOTHMUYECKUE IMOCIEACTBUS MPEANPUHIUMACMBIX JIEUCTBUUA H
MPEAOTBPALIATh UX;
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HaJIM4UEe PA3BUTOrO JKOJOTMYECKOIO MBIIIJICHHS, SKOJIOTMYECKON KyJIbTYpBI, OIBITA IEATEIBHOCTH
9KOJIOTMYECKOHN HAIIPAaBJICHHOCTH, YMEHUS PyKOBOJICTBOBATbHCSI MU B ITO3HABATEIBHON, KOMMYHUKAaTUBHOU
U COLMAJIBHOM IIPAKTUKE, TOTOBHOCTHM K YYacCTHIO B IIPAKTUYECKOM JEATEIBHOCTH HSKOJOTMYECKON
HaIlpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

c(OPMHUPOBAHHOCTE MUPOBO33PEHMSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
OOIIECTBEHHOH MPAKTUKH, OCHOBAHHOTO HA AMAJIOre KyJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa
B IIOJIUKYJIbTYPHOM MUDE;

COBEPLICHCTBOBAHUE SI3BIKOBOM M YMTATEIBCKOM KYJIBTYpbl KaK CPEACTBA B3aUMOJCHUCTBUSA MEKIY
JIOJbMU U ITIO3HAHUS MUPA;

MOHMMAaHKE CreUU(UKN OMOIOTUN KaK HAyKH, OCO3HAHUS €€ poiH B (POPMUPOBAHUH PALIIOHAIEHOTO
HAay4yHOTO MBILIUIEHUS, CO3/JaHUU LEJIOCTHOTO MPEACTaBIEHUS 00 OKpYXarolleM MHUpE KaKk O €IAMHCTBE
IPUPOJBI, 4YeJIOBEKa W OOIIeCTBA, B IO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEH WM pEUIeHHHu Npodiem
COXPAHEHUs IPUPOJHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OWOJIOTHH JUIsi COBPEMEHHOW NMBWIM3AaLMU: OOECTEYeHHS HOBOTO
YPOBHSI pa3BUTHUSI MEIULIMHBI, CO3/JaHUE NEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX pelIaTh PECYpCHBIE
poOJeMbl Pa3BUTHUS UYEJIOBEUECTBA, IMOMCKA IMyTeH BbIXOJa U3 MIOOAIbHBIX 3KOJIOTMYECKUX HpoOIeM U
obecreyeHus nepexoa K yCTONYMBOMY pa3BUTHIO, PAllMOHAILHOMY HCIIOJIb30BaHHIO MPUPOIHBIX PECYPCOB
1 GOPMHUPOBAHUIO HOBBIX CTAaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IMOJYYEHUU OMOJIOTMYECKUX 3HAHUU B LIEJSAX MOBBIIIEHUS OOLIEH KyJIbTYypHI,
€CTECTBEHHO-HAy4YHOW I'PaMOTHOCTH, KaK COCTAaBHOM 4acTH (PyHKIIMOHAJIBLHONW IPaMOTHOCTH OOYy4aroLIUXCs,
bopmHpyeMoii TpH N3y4eHUH OHOJIOTHH;

MMOHMMAaHHUE CYIIHOCTH METOJOB IO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH
HCIIOJIb30BaTh MOJy4YaeMble 3HAHMUS JJIs aHaldu3a U OOBSICHEHMs SBJICHMM OKpY)KAloIIEero Mupa u
MPOUCXOJAIINX B HEM U3MEHEHUH, yMEHHE JeaaTh 000CHOBaHHbIE 3aKJIIOUEHHS HA OCHOBE Hay4YHBIX (DaKTOB
Y UMEIOLINXCS JAHHBIX C LEJIBIO IOTYYEHHsI TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSATENIBHO HCIIOJIb30BATh OMOJOTMYECKHE 3HAHMS JUIsl pelIeHHs MpoOieM B
peaNIbHBIX KU3HEHHBIX CUTYaIUsX;

OCO3HAaHHWE IEHHOCTM HAyYHOW JEATEIBHOCTH, TOTOBHOCTb OCYILECTBISATh IPOEKTHYI H
HCCIJIEIOBATEBCKYIO AESITEIbHOCTh NHANBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30oBaHHMIO M CamMO00pa30BaHUIO, K aKTHUBHOMY
MOJIyYE€HHUIO HOBBIX 3HAaHUH MO OMOJIOTHH B COOTBETCTBUU C )KU3HEHHBIMHU MOTPEOHOCTSIMH.

METAINIPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe pe3yabTaThl OCBOSHHS Y4eOHOTO mpeaMeTa « buonorusy» BKIOYAOT: 3HAYUMBbIE JUTS
(hopMHUpPOBaHKS MHUPOBO33PEHHUST OOYYAIONINXCS MEXKIMCIUILUIMHAPHBIE (MEXIPEAMETHBIC) OOIIeHAyYHBIC
MOHATHSI, OTPAXKAIOIINE ICJIOCTHOCTh HAYYHOH KapTHHBI MHpa M CHEIU(PUKY METOJOB ITO3HAHUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHsl, SBICHUE, MTPOIECC, CUCTEMA, HAYyUHBIH (aKT,
NPUHIINI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIeOBaHue, HaOII0JeHe, W3MEpPEeHHE,
SKCIIEPUMEHT W JPYTHX), YHHBEpPCAIbHBIE yYeOHBbIC JEeWCTBHS (IIO3HABATENbHBIC, KOMMYHHUKATHBHBIC,
peryisTuBHbBIC), obecrneunBaroniye GopMupoBaHue (YHKIIMOHATLHON TPAaMOTHOCTH U COIMATBHOM
KOMITETCHIINHI oOyJaronmxcs, CIIOCOOHOCTh oOyJaronuxcs UCIIOJIb30BATh OCBOCHHBIE
MEXIUCIUTUTMHAPHBIC, MUPOBO33PEHUECKIE 3HAHUS M YHUBEPCAIbHBIC YUeOHbIC IeHCTBHSI B TO3HABATEIILHOM
Y COLMAIIBHOM MPAaKTHKE.

MertanpeameTHble pe3ysibTaThl OCBOEHHUS IMPOTPAMMBI CpEIHEro o0IIero oO0pa3oBaHMs JOIKHBI
OTpaXkaTh:
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OBiageHne YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMM 1€HCTBUSIMU:

1) 6a3oBbIe JJOrHYECKHeE TeHCTBHUS:

CaMOCTOSITENIbHO (hOPMYITHPOBATH U aKTYaIM3UPOBAThH MPOOIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;

MCIOJIB30BATh ITPH OCBOCHUH 3HAHUH MPUEMBI JIOTMYECKOT'O MBIIUICHUS (aHaJIN3a, CHHTE3a, CPAaBHEHHUS,
kiaccudukamnuu, 0000IIeHHs), PACKPBIBATh CMBICT OHOJIOTHYECKUX MOHATHH (BBIACIATh UX XapaKTEPHBIC
MPU3HAKU, YCTAaHABINBATh CBSI3U C IPYTUMU MOHSATHUSAMU);

OTIpeNeNIATh LEeNU ACATENbHOCTH, 33JaBas IMapaMeTpbl U KPUTEPUH HMX JIOCTHIKEHHS, COOTHOCHTH
Pe3yIbTAThI ASSITEILHOCTH C TIOCTABICHHBIMH LIESIMU;

HCIOJIb30BaTh OMOJOTMYECKHUE MOHATHS [l 00bsICHEHUS (DAKTOB U SIBJICHUI KUBOM MPUPOIBL;

CTPOUTH JIOTUYECKHE pacCyXJeHus (MHIyKTUBHBbIC, JEIYKTHUBHBIC, [0 AaHAJOTUU), BBISABIATH
3aKOHOMEPHOCTH U ITPOTUBOPEUHS B pACCMATPUBACMBIX SIBIICHUSX, (DOPMYITHPOBATH BBIBOBI U 3AKITIOUCHIS;

MPUMEHSITh CXEMHO-MOJICIIBHBIC CPEJICTBA ISl IPEICTABICHUS CYIIECTBEHHBIX CBA3CH M OTHOLICHUH B
U3y4aeMbIX OHMOJIOrMYecKUX OOBEKTaX, a TaKKe MPOTUBOPEUU Pa3HOTO POJA, BBHIIBICHHBIX B Pa3IUYHBIX
MH(OPMALIMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIAaH pPEHICHHS MPOOJEeMBbl C YYETOM aHAJIM3a HWMEIOIIMXCS MaTepUABHBIX H
HEMaTepHaJIbHBIX PECYpPCOB;

BHOCUTH KOPPEKTHBBI B JESTENBbHOCTb, OLCHHBATh COOTBETCTBUE DPE3YJbTATOB LEISIM, OIICHUBATH
PUCKU MOCIEACTBHI NEATENbHOCTH;

KOOPJIMHHUPOBAThH U BBHIMOIHITH PA0OTY B YCIOBUSAX PEAbHOTO, BUPTYaIHbHOTO 1 KOMOMHUPOBAHHOTO
B3aMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

2) 0a30BbIe HCCIEI0BATEIHLCKHE IelCTBHUS:

BJIQJICTh HABBIKAMHU y4eOHO-HUCCIIEIOBATENILCKON M TIPOSKTHOM IS TEILHOCTH, HABBIKAMH Pa3peIIeHHs
npobJeM, CITOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIFHOMY TIOMCKY METOJIOB PEIIECHUS MPAKTUIECKUX
3a/1a4, MPUMEHEHUIO PA3IMYHBIX METOJIOB TIO3HAHMS,

WCIOJIb30BaTh PAa3IMYHbIC BUJBI ACSITEILHOCTH IO MOJTYYSHHIO HOBOTO 3HAHUS, €r0 MHTEPIPETAIUH,
PeoOpa30BaHUIO ¥ IPUMEHEHUIO B YUEOHBIX CHUTYAITUSIX, B TOM YUCJIC IPU CO3AaHUH YICOHBIX U COITUATBHBIX
MIPOEKTOB;

(dhopMUPOBATh HAYYHBIN TUI MBIIUICHUS, BIAJETh HAYYHOH TEPMHUHOJIOTUEH, KITFOUEBBIMU MTOHITHIMH
U METOJIaMH;

CTaBUTh M (HOPMYJIHPOBATH COOCTBEHHBIC 33/1a4d B O00OpA30BATEIBHON NESITEIHHOCTH M YKHU3HEHHBIX
CUTYAITUSX;

BBISIBJISITH MPUYMHHO-CIIEACTBEHHBIE CBSI3W M aKTyalIM3UpPOBaTh 3a/auy, BBIIBUTaTh TUIOTE3Y €€
pelIeHNs, HAXOAUTh ApPTYMEHTHI JJIs JO0Ka3aTelIbCTBAa CBOUX YTBEPKICHUI, 3a1aBaTh MapaMeTPhl U KPUTEPUU
pelIeHus;

aHAJIM3MPOBATh TOJTYYCHHBIC B XOJE PCIICHUS 3a7add pPe3yJbTaThl, KPUTHUECKH OIICHWBATH WX
JIOCTOBEPHOCTb, POTHO3UPOBATH U3MEHEHUE B HOBBIX yCIIOBUSIX;

JlaBaTh OLEHKY HOBBIM CHTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT,

OCYIIECTBIISITh  IICJICHANPABICHHBI TIOWCK TEpPeHoca CPEACTB H  CIIOCOOOB  JCHCTBUS B
npodeccuoHanbHyI0 Cpeay;

yMETh NMEPEHOCUTH 3HAHUS B TIO3HABATEIHHYIO U MPAKTUYECKYIO 00JIaCTH )KU3HEACATEITbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBbIE HJEU, MpeasiaraTb OpUTMHAJIbHBIE MOAXOAbl U PEIICHUS, CTaBUThb MPOOJIEMBI U
3aJ1a4u, JOMYCKaIOIUe albTEPHATUBHBIE PEIICHHUS.

3) paGora ¢ nungopmanmeii:

OPUEHTUPOBATLCS B PA3NUYHBIX HCTOYHHKAX HHPOpMAIUHU (TEKCTe Y4eOHOro MocoOus, HaydHO-
MOMYJISIPHOM JIUTEpaType, OMOJOTHYECKUX CIIOBapsiX U CIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B
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WuTepHere), aHanM3upoBaTh HHMOPMALMIO pa3IMYHBIX BUAOB U (OPM INPEACTaBIECHUS, KPUTHUYECKH
OLIEHUBATh €€ I0CTOBEPHOCTh U HENPOTUBOPEUUBOCTb;

(GbopMyIHpOBAThH 3aMPOCHl M MPUMEHATH Pa3IMYHbIE METOABI IPU MOMCKE M 0TOOpE OMOJOrHYECKOU
nH(popManun, HEOOXOAUMOMH JIJIsl BBIMIOTHEHUS YI€OHBIX 3a1a4;

npuoOpeTaTh  ONBIT  MCIOJB30BaHMS  HMH(OPMAIMOHHO-KOMMYHHUKATHBHBIX  TEXHOJIOTHUH,
COBEPLIEHCTBOBATh KyJIbTYPY aKTHUBHOI'O HCIIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAJIbHYIO (OPMY NpPEACTaBICHUS OMOIOTHYECKON HH(pOpMaIUn
(cxemsl, rpaduKy, TMAarpaMMbl, TaOJIHIIbI, PUCYHKH U JPYToe);

UCIOJIb30BaTh HAYYHBIM A3BbIK B KauecTBE CPEACTBA IpHU paboTe ¢ OMoIorn4eckoil MHpopMaluen:
IPUMEHATh XUMHUYECKUE, (U3NYECKUE U MATeMaTHYeCKUEe 3HAKU U CUMBOJBI, (opMysbl, abOpeBUaTypy,
HOMEHKJIATYpY, UCIOJIb30BATh U MPEOOPa30BBIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATJISATHOCTH;

BJIaJIeTh HABBIKAMU pACIO3HABAHUS M 3alIUThl WHpOpPMalUWu, WHPOPMALMOHHOW O€30ImacHOCTH
JIMYHOCTH.

OsJaieHNe YHUBEPCAIbHBIMM KOMMYHUKATHBHBIMH el CTBUSIMU:

1) o6enmue:

OCYIIECTBIISITh KOMMYHHMKAIIMM BO BCeX cgepax >KU3HU, aKTUBHO YYacCTBOBATh B JUAIOTE WA
JMCKYCCHM IO CYLIECTBY O0CYyXJaeMoil TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBaTh CY)KICHMS
OTHOCHUTEJIBHO BBINIOJIHEHUS MpeAaraeMoi 3aJ1adyd, YYUThIBaTb MHTEPECHl M COIVIACOBAHHOCThH IO3UIUM
JPYTUX YYACTHUKOB JMAIOTa WIN JUCKYCCHH);

pacrio3HaBaTh HeBepOalbHBIE CPEACTBA OOILICHHS, MOHMMATh 3HAYCHHE COLMAIBHBIX 3HAKOB,
IPENOCHIIOK BOBHUKHOBEHUS! KOH(DIMKTHBIX CUTYyallMi, YMETh CMArYaTh KOH(QIMKTHI U BECTH I1EPETOBOPHI;

BJIAJIETh Pa3IMYHBIMU ClIocO0aMH OOLIEHNS U B3aMMO/ICHCTBHS, TOHUMAaTh HAMEPEHUS APYTUX JII0JeH,
MPOSIBIISITh YBAKUTEIFHOE OTHOIIEHHE K COOECETHHKY M B KOPpPEKTHOH (hopMme (opMyIHpOBaTH CBOH
BO3PAKCHHS,

Pa3BEPHYTO M JIOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAs JIeITeIbHOCTD:

MOHMMAaTh W UCIOJB30BaTh MPEUMYIIECTBA KOMAHJIHOW W MHIWBUAYAIbHOW PaOOTHI MPH PEIICHUU
OMOJI0rMYecKOi MPoOIIeMbl, 000CHOBBIBAaTh HEOOXOAMMOCTh IPUMEHEHHUSI TPYTIIIOBBIX (POPM B3aMOAEHCTBUS
IIPU pelIeHny yueOHO! 3a1auu;

BbIOMPATh TEMATUKY U METOJbI COBMECTHBIX JIEHCTBHH ¢ y4ETOM OOLIMX MHTEPECOB M BO3MOXKHOCTEH
Ka)X/IOTO YIeHa KOJUIEKTHBA;

MPUHUMATH IEJTH COBMECTHOW NEeSTETbHOCTH, OPTaHM30BHIBATh M KOOPAWHUPOBATH JCHCTBHS 1O €€
JTOCTH)KEHHIO: COCTABJIATh IUIAH JEHCTBUH, paclpeaessiTh poju ¢ Y4ETOM MHEHMH YYaCTHUKOB, OOCYXKIaTh
pe3yabTaThl COBMECTHON pPabOTHI;

OIIEHUBATh KAa4eCTBO CBOETO BKJIAJa M KAKIOTO YYacTHHKAa KOMaHABI B OOLIMHA pe3yibTaT II0
pa3paboTaHHBIM KPUTEPUSIM;

IpeJularath HOBbIE MTPOEKTHI, OLIEHUBAThH WU C MO3UIUN HOBU3HBI, OPUTUHAIBHOCTH, TPAKTUYECKOM
3HaYMMOCTH;

OCYIIECTBIISITh TMMO3UTHBHOE CTPATETHYECKOE TOBEICHHE B pA3IMYHBIX CHTYAIHsIX, MPOSBISTH
TBOPYECTBO U BOOOpaKEHUE, OBITh WHUIIMATHBHBIM.

OBiaieHne YHUBEPCAIbHBIMH PeryIsTHBHBIMU e CTBUAMU:

1) camoopranm3amnus:

UCIOJIb30BaTh OMOJOrMYECKHE 3HAHMS AJIS BBIABJIECHUS MPOOJEM M UX PELIEHHUsS B KU3HEHHBIX U
Y4eOHBIX CUTYyalMsIX;

BBIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHUH 11€JIEBBIC U CMBICIIOBBIC YCTAHOBKU B CBOMX JICHCTBHSX U
MOCTYTIKaxX 10 OTHOLICHHUIO K )KMBOH MPHPOJIE, CBOEMY 370POBBIO U 37I0POBBIO OKPYIKAIOIINX;
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CaMOCTOSITEJIBHO OCYIIECTBIATh MO3HABATENBbHYIO JESATEIbHOCTb, BBIABIATH IPOOJIEMbI, CTAaBUTh U
(bopMyIMpOBaTh COOCTBEHHBIE 3a7]aull B 00Pa30BATENbHOM IEATEIbHOCTH U )KU3HEHHBIX CUTYaLUX;

CaMOCTOSITENTLHO COCTABJIATH IUIaH PEIICHUS POOIEMbI C Y4ETOM UMEIOLINXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTCHUM;

JlaBaTh OLIEHKY HOBBIM CUTyaLUsIM;

paclIMpATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIH;

JieNaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 33 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHUIO U MPOSIBICHUIO LIMPOKON 3PYIULMU B pasHbIX 00NACTAX 3HAHUM,
IIOCTOSIHHO MOBBIIIATE CBOW 00pa30BaTeNbHbIN U KyJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLEHKY HOBBIM CUTYallMsM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh, OLICHUBATH COOTBETCTBUE
pE3yJIbTAaTOB LIEIAM,;

BJaJIeTh HABbIKAMU II03HABATEJIbHOW pe(dIeKcuM Kak OCO3HaHMs COBEpIIAEMbIX JACHCTBUM U
MBICTMTENBHBIX TPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUH, CIIOIB30BaTh MPUEMBI Pe(DICKCHH IS OLICHKH
CUTYyalluH, BbIOOpa BEPHOT'O PELICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTHX IIPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;

3) npuHsATHE cedsl U IPYTHUX:

MIPUHUMATD ce0sl, IOHMMasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTHX IIPU aHAJIU3€E PE3YJIbTaTOB AEATEIbHOCTH;

MIPU3HABATH CBOE MPaABO U MPABO JPYTUX HA OLIMOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3UIUH JIPYTOro YEJIOBEKa.

MNPEAMETHBIE PE3YJBbTATDBI

IIpenmetHbie pe3ynbTaThl ocBoeHus nporpamMbl COO no 6uonoruu Ha 6a30BOM ypOBHE BKIIOYAIOT
cnenupuyeckue s yueOHoro npeamera «buosorusy» HayuyHble 3HAHHS, YMEHHS U CIIOCOOBI AEHCTBHIM 1O
OCBOEHUIO, HHTEPIIPETALMHU U TPEOOPa30BAHUIO 3HAHUM, BUbI AEATEIbHOCTH 10 OJYyUYEHUIO HOBOTO 3HAHUS
Y TIPUMEHEHHUIO 3HAaHUH B Pa3jIMYHBIX YYEOHBIX CHUTYaIUsX, a TAK)KE B PEATbHBIX KU3HEHHBIX CHUTYAIHsIX,
CBSI3aHHBIX ¢ Ouonorueil. B mporpamMe npeaMeTHbie pe3ysIbTaThl MPEACTaBIEHBI 0 rofaM 00yUueHHs.

IIpenmeTHbIe pe3ynbTaThl OCBOCHHUS yueOHOro npeameTa «buomnorus» ¢ 10 knacce NOMKHBI OTPAXKaTh:

c(OpPMHUPOBAHHOCTH 3HAHUH O MECTE U POJIM OMOJIOTHUU B CHCTEME HAYYHOTO 3HAHUSI €CTECTBEHHBIX
HayK, B (GOpMUpOBaHNH COBPEMEHHOH €CTECTBEHHO-HAyYHOW KaPTHHBI MUPa U HAYYHOTO MHPOBO33PEHHS, O
BKJIQIe POCCUHCKUMX U 3apyOeKHBIX YUEHBIX-OMOJOrOB B pa3BUTHE OWUONOTUH, (YHKIHOHATIHHON
IPaMOTHOCTH YeJIOBeKa JIJIs pellieH sl )KU3HEHHbIX 3a/1a4;

YMEHHE PaCKpBIBaTh COAEp)KaHUE OMOIOTHYECKUX TEPMUHOB W MOHATHI: JKU3HB, KJIETKA, OPTaHM3M,
MeTabomm3M (0OMEH BEIIECTB W TMIPEBpAICHHE DSHEPrHH), TOMEOCTa3 (CaMOpPETyJisIus), YpPOBHEBas
OpraHu3aIysl KUBBIX CHUCTEM, CAMOBOCIIPOM3BEJCHUE (PENPOIYKIIHS), HACIEICTBEHHOCTh, U3MEHYHBOCTD,
POCT U pa3BUTHE;

yMEHHE H3jaraTb OMOJOrHYecKHe TeopuH (KJIETOYHas, XpOMOCOMHAs, MyTAal[MOHHAs, LEHTpajJbHas
JIOTMa MOJIEKYJISIpHOM Onosorun), 3akonsl (I'. Mennens, T. Moprana, H. 1. BaBunoa) u yuenus (o neHTpax
MHOTr000pa3usi ¥ TNPOUCXOXKICHHUS KyJbTypHBIX pacteHuid H. M. BaBumoBa), ompenensiTe TpaHHULbI HX
MPUMEHUMOCTH K KHBBIM CHCTEMaM;

yMEHHeE BJa/IeTh METOIaMU HAYYHOT'O I03HAHHUS B OMOJIOTHH: HAOJI0IEHUE U OTICAHHE KHUBBIX CHCTEM,
MIPOLIECCOB U SIBJICHUI, OpraHu3allyisl U MpoBeIeHue OHMOJI0rHYEeCKOr0 SKCIIEPUMEHTA, BBIIBUKEHUE THITOTE3bI,
BBISIBIICHHE 3aBHCHMOCTH MEXIY HCCIEAyeMbIMH BEIUYMHAMH, OOBSCHEHUE IOIYYEHHBIX pE3yJbTaToB,
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MCIOJIb30BaHHBIX HAyYHBIX MOHATUH, TEOPHI U 3aKOHOB, YMEHHUE JIEJ1aTh BHIBObI HA OCHOBAHUH MOTYYEHHBIX
pE3yJIbTaTOB;

YMEHME BBIJENSATH CyLIECTBEHHbIE IPU3HAKU BUPYCOB, KJIETOK ITPOKAPUOT U 3YKAPUOT, OAHOKIETOUHBIX
¥ MHOTOKJICTOYHBIX OPTaHM3MOB, OCOOGHHOCTH MPOIIECCOB: OOMEHa BELIECTB M NMPEBpAILCHHS YHEPTUU B
KJIeTKe, (poTOoCHHTE3a, IJIACTHUYECKOTO U DSHEPreTMyeckoro oOMeHa, XEeMOCHHTe3a, MHUTO03a, Meio3a,
OILJIOJIOTBOPEHUS, PA3MHOXKEHHU S, UHAUBUIYAIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3);

yYMEHHUE MPUMEHATH MOTy4YeHHbIC 3HAHUS [T O0BSICHEHUS] OMOJIOTMYECKUX MPOIIECCOB U SIBICHUH, VIS
NPUHATUS MPAKTUYECKUX PEUICHUH B MOBCEJIHEBHOM JKM3HHU C LEIbI0 oOecreyeHns 0e30IacHOCTH CBOETO
3I0pPOBbSl U 3/I0POBbS OKPYKAIOIIMUX JFOJIEH, COOII0OEHUSI HOPM I'PaMOTHOIO MOBEICHUS B OKPYXKarolleu
MPUPOJHON cpefie, MOHMMAaHUEe HEOOXOIMMOCTH HCIOJIb30BAHUS JOCTHKEHHN COBPEMEHHON OMOJNIOTMH U
OMOTEXHOJIOTUHI JJIS1 PAIIHOHAIEHOTO PUPOAONOIB30BAHNUS;

YMEHME peulaTh 3JIEMEHTapHbIE I'€HETUYECKUE 3aJaud Ha MOHO- M JUTHMOpPHUIIHOE CKpEIMBAHUE,
CIICTJIEHHOE HAaCJIeJOBaHHE, COCTaBJIATh CXEMbl MOHOTHOPHIHOTIO CKpPELIUMBaHUS MJs MpeAcKa3aHus
HACJIEIOBaHU MPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINIOJHSITH JIAOOPATOPHBIE W TPAKTHYECKHEe paboThl, COOMI0AaTh MpaBWia MpH padore ¢
y4eOHBIM U JTa00PaTOPHBIM 000PYIOBAHHEM;

YMEHHE KPUTHYECKH OLIEHWBATh M WHTEPIPETHPOBATh MH(MOPMALIUIO OHOJIOTHYECKOrO COAEepKaHUS,
BKJIIOUAIOIIYIO TICEBJIOHAYYHBIC 3HAHUS M3 PA3NIUYHBIX HCTOYHHMKOB (CpEICTBAa MAacCcOBO HMHQOpMAIHH,
HAYYHO-TIONYJISIPHBIE MaTepHallbl), ITUYECKHE AaCHEKThl COBPEMEHHBIX HCCIEIOBaHUI B OHOJIOTHH,
MEAUILMHE, OMOTEXHOIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCHbMEHHBIE U YCTHBIE COOOIIEHUs, 00001as OHMOJOTHYECKYIO
MHGOPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO HUCIOJIb30BATh MOHATHHHBIN anmapar OMOJI0TrUu.

[IpenmMeTHBIE pe3ybTaThl OCBOEHUS yueOHoro npeamera «buonorus» ¢ 11 knacce 0MKHBI OTPAXKaTh:

c(OpPMHUPOBAHHOCTh 3HAHUN O MECTE€ U POJIM OMOJIOTMU B CHCTEME HAyYHOT'O 3HAHUS €CTECTBEHHBIX
HayK, B (GOpMUPOBaHIM COBPEMEHHOI €CTECTBEHHO-HAyYHOU KapTUHBI MUPA U HAYYHOT'O MHPOBO33PEHHUS, O
BKJIaIe POCCUHCKUX U 3apyOEeKHBIX YU€HBIX-OMOJOrOB B pa3BUTHE OWUOJIOTUH, (YHKIHOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JIJIsl pelIeHMs] )KU3HEHHBIX 33/1a4;

YMEHHE pacKphIBaTh CoAepKaHUe OMOJIOTUYECKUX TEPMUHOB U MOHSATHI: BUA, MOMYJISALUS, TEHOPOH],
HBOJIIOIMS, JBUXKYIIHME CUIIBI ((PAKTOPBI) SBOJIIOLUH, MPUCTIOCOOIEHHOCTh OPraHU3MOB, BHJI000pa3oBaHue,
9KOJIOTHYECKHE (aKTOpbl, SKOCHCTEMa, MPOAYLEHTbI, KOHCYMEHTBI, pPEIyLEHThl, IeNu MNUTaHus,
AKOJIOTUYECKasl MUpaMuia, OrnoreoreHo3, ouocdepa;

yMEHHE u3Jiaratb Ouosornyeckre Teopuu (3BomononHas reopus Y. JlapBuHa, cHHTETHYECKasi TEOPUS
HBOJIIOIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apojsimieBoro cxozicrsa K. M. bapa, uepenoBaHusi riiaBHBIX
HanpasieHui u nyte sBomounu A. H. CeBeprioBa, yuenus o 6uocdepe B. N. Bepnasckoro), onpeaensits
TPaHUIBI UX IIPUMEHUMOCTH K KHUBBIM CHCTEMaM;

yMEHHE BJa/IeTh METO/IaMU HAYYHOT'O IT03HAHUS B OMOJIOTMH: HA0JI0/IEHUE U OMIMCAHHE KHUBBIX CHCTEM,
MIPOLIECCOB U SIBJICHUH, OpraHU3alUs U IPOBEICHUE OMOJIOTHYECKOT0 HKCIIEPUMEHTA, BBIJIBUKEHUE THITOTE3HI,
BBISIBIIEHHE 3aBHCHMOCTH MEXIY HCCIEAyeMbIMH BETUYMHAMH, OOBSICHEHUE IOJYYEHHBIX pE3yJbTaToB,
MCIOJIb30BaHHBIX HAyYHBIX MOHSATUHN, TEOPHUIl U 3aKOHOB, YMEHHE J1€1aTh BBIBObI HA OCHOBAaHUH MOJTYUYEHHBIX
pe3yJIbTaTOB;

YMEHUE BBIICTATH CYIIECTBEHHBIE PU3HAKU CTPOEHUS OMOJIOTMUECKUX 0OBEKTOB: BUIOB, MOMYJIALUH,
IPOAYLICHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OHMOTEOLIEHO30B U 3KOCHUCTEM, OCOOCHHOCTH IPOILIECCOB:
HACJEACTBEHHON W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHA000pa30BaHUs, MPHUCIIOCOOIECHHOCTH
OpPraHU3MOB, JEHCTBUS 3KOJOTHYECKUX (DAKTOPOB HAa OpraHU3MBI, IEPEHOCA BEILECTB U MOTOKA YHEPTUHU B
9KOCHCTEMAaX, AHTPOIOICHHBIX W3MEHEHHH B JKOCHUCTEMAaX CBOEM MECTHOCTH, KpPyrOoBOpOTa BELIECTB H
OMOTCOXMMHYECKUX IIHKIIOB B Orocdepe;
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yMEHHE IPUMEHSATH MTOy4YEeHHBIC 3HAHUS 11 OOBSICHEHHS OMOJIOTHYECKHUX MTPOIIECCOB U SBICHUH, IS
NPUHATHS MPAKTHYECKUX PEIICHUH B ITOBCEJHEBHOW JXKM3HM C LEJBI0 oOecriedeHusi 0€301MacHOCTH CBOETO
3JI0POBBSI M 3JI0POBbsI OKPY’KAIOUIMX JIFOJICH, COOMIOACHUS HOPM TPAMOTHOTO IMOBEJEHHS B OKPYXKArolei
MPUPOJHON cpejie, TOHUMaHue HEOOXOJUMOCTH UCTIOIb30BaHUS JOCTH)KEHUI COBPEMEHHOM OMOIOTHUH JUIS
PalMOHAIEHOTO MPUPOAOIOIB30BaHNS;

yYMEHHE pelaTh 3JIeMEHTapHbIe OMOJIOTHYECKHE 3aJadH, COCTAaBIISITh CXEMbI IIEPEHOCA BELIECTB U
SHEPruM B 3KocucTeMax (Lenu MUTaHus);

YMEHHUE BBINOIHATH JIAOOPAaTOPHBIE W TPaKTHUYECKUE pabdOThI, cCOOMIOAATh MpaBmiia MpH padore ¢
y4eOHBIM U J1a00paTOPHBIM 000PY0BAaHUEM;

yMEHHE KPUTHYECKH OIEHUBATh W MHTEPIPETUPOBATH MHPOPMAIHIO OMOJIOTHYECKOTO COJCpIKaHUs,
BKJTIOYAIOIYIO IICEBAOHAYYHbIC 3HAHUS M3 PA3IUYHBIX HMCTOYHUKOB (CPEICTBa MaccoBOW HH(OpMaLUH,
HAYYHO-TIONYJISIPHBIE MaTepHalIbl), pACCMaTPUBATh TTI00AIbHBIC HKOJIOTHUECKHE MTPOOJIEMbI COBPEMEHHOCTH,
(bopMHPOBATh IO OTHOILEHUIO K HUIM COOCTBEHHYIO TIO3UIIHIO;

yMEHHE CO3[aBaTh COOCTBEHHbBIC MUCHMEHHBIE M YCTHBIE COOOIIEHHs, 0000Ias OMOIOTHYECKYIO
MH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO MCIOIH30BATh MOHATHIHBIN anmapar OMOJIO0Tvy.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/mn Konrpoubusie IIpakTHueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI pecypes:
bubnmoreka [JOK
1 broori Kax Hayka 2 05 https://m.edsi.ru/7f4lcz92
2 JKuBbie cucTeMbl M UX OpraHu3aIus 1 bubmmoreia LIOK
https://m.edsoo.ru/7f41c292
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41c292
bubnuorexa [JOK
4 KuznenesatenbHOCTh KIETKU 6 https://m.e dsg).ru 17§416292
5 PasMHOkKEeHME 1 MTHAUBUAYAJIbHOE Pa3BUTHE 5 1 bubnnorexka [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢c292
5 HacnencTBeHHOCTS U HI3MEHYHUBOCTD 8 15 bu6mmoreka [JOK
OpraHHW3MOB https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnuoteka [JOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41c292
bubnuoteka [JOK
8 Pesepaiioe Bpens 1 https://m.edsi.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 0 4

11 KJIACC

Ne i/

KoaunuyecTBO 4acoB
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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
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

HaumeHoBaHUe pa3esioB U TeM DJIeKTPOHHbBIE
NpOrpamMmbl Beero Kourpoabubie IIpaktuueckue (uudpoBbie)
padoThbI padoThbI o0pa3oBaTe/ibHbIE
pecypcsbl
bubmuorexa [JOK
1 1
BOmONHOHKas bronoris o https://m.edsoo.ru/7f41cc74
5 Bo3HHKHOBEHUE U Pa3BUTHE KU3HU HA 9 05 bubmuorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 OpranusMbl U OKpy>Karoias cpeia 5 1 bubmmoreia LIOK
P PysRaIOtast €ped https://m.edsoo.ru/7f41cc74
bu6 OK
4 Coo011ecTBa 1 SKOJIOTUUECKUE CUCTEMBI 9 hgpijllcsséel;zg).ru 17f41cc74
5 PezepBHOE Bpemst 2 bubmmorexa LIOK
P P https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5
MOYPOYHOE INIJTIAHUPOBAHHUE
10 KJIACC
KosnyecTBO 4yacoB Jlara JJIeKTPOHHBbIE HU(PPOBLIE
Nen/m Tema ypoka Konrpoubusie IIpakTHueckue o0pa3oBaTte/ibHbIE
Bcero U3y4YeHHud
padoTbI padoThI pecypchl
bubnunorexa LIOK
1 Buonorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
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https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

Merto1bl TO3HAHUS KUBOW HPUPOIBI.
[IpakTuyeckas padora Ne |

bubnunorexa LIOK

2 «Hcnonp30BaHne pa3inyHBIX METOIOB 05 https://m.edso0.ru/863e6122
MIPU U3YYEHUH OMOJIOTUYECKUX 0OBEKTOBY
3 buonorunueckue cucremsl, NPOLECCHl U UX bubnunoreka LIOK
U3y4YCHUE https://m.edso0.ru/863e6564
4 XUMHYeCcKUil cocTas KieTkd. Bona u bu6nmorexa [IOK
MUHEpAIbHBIE COJIH https://m.edsoo.ru/863e674e
) benku. CoctaB u cTpoeHue OeIKoB Bubmmorexa IOK
https://m.edso0.ru/863e6b72
depMeHThl — OHOJIOrHYECKHE
karanu3atopsl. JlaboparopHas padora Ne 1
6 «M3yueHne KaTaIMTUYECKOW aKTUBHOCTH 0.5 Bubmmorexa IOK
https://m.edso0.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMUIIa3bl WK
KaTaJias3bl)»
bubmmoteka IIOK
! YraeBozL. et https://m.edso0.ru/863e6870
bu6nunorexa LIOK
8 Hyxknennosbie kucnotsl. ATO hitps://m.eds0o.ru/863e6d5¢
9 Hcropus u METOIbI N3y4EHHUSI KIETKU. bubmmnoreka [HOK
Knerounas Teopus https://m.edso0.ru/863e6e88
10 Krnerka kak nenoctHas xuBasi cicTeMa
CrpoeHue 3yKapruoTHUYECKON KIIETKH.
JlaGopatopnas padorta Ne 2v «M3yuenune BuGmorexa 1IOK
11 CTPOCHIA KIICTOK PACTCHIH, HHBOTHEIX, 0.5 https://m.edso00.ru/863e6ff0

rpubOB 1 OakTepuil Mo MUKPOCKOIIOM Ha
TOTOBBIX MHUKpOITpenapaTax u ux
OTIHCaHUE»

https://m.edso0.ru/863e716¢
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

bubnunoreka LIOK

12 OOMeH BelIeCTB WU METa00IU3M https://m.edso0.ru/863e766¢
bu6nmoreka [IOK
13 Porocurres. Xemocires https://m.edsoo.ru/863e7c98
14 DHepreTUYecKuii 0OMeH Bubmmorexa IOK
https://m.edsoo.ru/863e7aae
JKuzHeHHbIN LUK KiIeTKu. [lenenue
KJIeTKH. MuTo3. JJaboparopHas pabora Ne
15 3 «Habmronenue MI/ITOI;a BII)(JIGTIE)aX 0.5 bubmorexa LIOK
https://m.edsoo.ru/863e7dc4
KOHYHMKA KOPEIIKa JIyKa Ha TOTOBBIX
MHUKpOTIperapaTax»
16 buocuntes 6enka. Peakuus MaTpuaHOTO Bbu6mmoteka [JOK
CHHTE3a https://m.edso0.ru/863e796e
17 Tpancnsanus — OuocuHTe3 OeKa bubmroreia LIOK
https://m.edso0.ru/863e796e
18 HexkneTounsie hopMbI 3KU3HI — BUPYCHI bubnuorexa LIOK
https://m.edso0.ru/863e7540
bubmmoteka IIOK
19 dopMbl pa3MHOKEHHSI OPraHI3MOB https://m.edso00.ru/863e81b6
https://m.edsoo.ru/863e831e
. bu6nunorexa LIOK
20 Meitos https://m.edsoo.ru/863e7f4a
OO6pazoBanue 1 pa3BUTHE TOJIOBBIX
kietok. OmiogoTBopenue. JJaboparopHast
21 pabota Ne 4 «§I3yqeine CTpoeHI/II:I " 0.5 Bubmmorexa HOK
https://m.edsoo.ru/863e81b6
MTOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpeIiapaTax»
bu6nunorexa LIOK
22 NunuBuayanbHOE pa3BUTHE OPTaHU3MOB
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https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436

I'enetuka — HayKa O HaCJICACTBCHHOCTH U

bubnunoreka LIOK

23
M3MEHYMBOCTH https://m.edso00.ru/863e8612
3
0| e
p ) P https://m.eds00.ru/863e8878
CKpEIIMBaHUE
JluruOpuHoe CKpeIuBaHue. 3aKoH bubnmoreka [IOK
25
HE3aBUCHMOI'0 HACJIEJOBAHUS IIPU3HAKOB https://m.edso0.ru/863e89a4
CuerieHHOE HaclleZIOBaHUE IPU3HAKOB.
JlaboparopHast pabota Ne 5 «3yuenue
PE3yJIbTaTOB MOHOTUOPHUTHOTO U bubmmoreka [JOK
26 0.5
JTUTHOPUIHOTO CKPEIIUBAHUS Y https://m.edso0.ru/863e8c60
Npo30(UiIbl Ha TOTOBBIX
MHUKpOTIperapaTax»
I'enernka mona. HacinemoBanue bubnunoreka LIOK
27
[IPHU3HAKOB, CLEIUIEHHBIX C IIOJI0M https://m.edso0.ru/863e8c60
NsmenuuBocts. HenacnencrsenHas
M3MEHYUBOCTH. JlaboparopHas padota No
6. M3yuenne MoaupuKaIIMOHHON bubnmnoreka HOK
28 0.5
WU3MEHYMBOCTH, TOCTPOCHHUE https://m.edsoo.ru/863e8efe
BapHAIIOHHOTO PsAJia U BApUAIIHOHHOMN
KpHUBOW»
HacnencrBenHass '3AMEHUYHBOCTD.
29 JlabopaTtopHas padota Ne 7. « Ananus 05 bubmuoreka [IOK
MyTaIui y 1po30(uibl Ha TOTOBBIX ' https://m.edsoo.ru/863e8efe
MUKpOTIpenaparax»
buo OK
30 I'eneTnka yenoBeka nommorexa Ll

https://m.edso0.ru/863e8d78

24



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

PesepBHeIil ypok. O600mIeHHE 110 TEME
31 «HacneacTBeHHOCTh U UBMEHUYUBOCTD 1
OpPTaHHU3MOB)
32 Cenexius Kak HayKa U IpoIiece 1 bubnxorexa LIOK
https://m.edso0.ru/863e9214
33 MeToabl ¥ JOCTHKEHUS CEJIEKIINU 1 bubnmoreka [IOK
pacTeHuil 1 KUBOTHBIX https://m.edsoo.ru/863e9214
34 buorexHoorus Kak orpacib 1 Bu6muotexa [JOK
MPOM3BOICTBA https://m.edso0.ru/863e9336
OBILIEE KOJIMYECTBO YACOB I10 34 0 4
I[TPOI'PAMME
11 KJIACC
KosnvecTBo 4yacoB Jara JIeKTPOHHBbIE HU(POBHIE
Ne i/t Tema Ypoka KOHTpOJIBHI)Ie HpaKTI/I'ICCKI/Ie OﬁpaSOBaTeJIbeIe
Bcero H3y4YeHHus
padoThbI padoThI pecypchl
1 DBOJIIOLMS U METOJIbI €€ U3yUYEeHHS 1 bubmorexa HOK
https://m.edsoo.ru/863ea20e
5 WcTopus pa3BuTHs npeacTaBieHuil 00 1 bubmmnorexka HOK
IBOJIIOIUH https://m.eds00.ru/863e9570
bubmmoteka IIOK
3 Miricpoososronus L https://m.edsoo.ru/863e9cle
[Tomynsius Kak dIeMEeHTapHasi eIUHUIA
4 BUa U 3BoIOIMHU. JlabopaTopHas pabora 1 05 bubmuoreka [JOK
Ne 1 «CpaBHeHHE BUIOB TIO ' https://m.eds00.ru/863e99c6
MOP(OJIOTHIECKOMY KPUTEPHUIOY
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https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6

5 JIBroKyLIMe cuibl (3J€EMEHTapHbIE bubmuoteka [JOK
(aKTOpBI) FBOIIOIHH https://m.edsoo.ru/863e9da4
. bu6nmoreka [IOK
6 EcrecTBenHblii 0TOOP U €10 HOpMBI https://m.edso0o.ru/863e9ed0
Pe3ynprarsl sBOIIOLMK:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BH1000pazoBanue. Jlaboparopnas padora 05 bubmuorexa [JOK
Ne 2 «Onmcanue mpucrmocoOIeHHOCTH ' https://m.edsoo.ru/863e9fde
opranusma 1 € OTHOCUTEIILHOTO
XapaxkTepa»
8 Hanpanenus u myTu MaKpo3BOIIOLUH bubmmorexa LIOK
https://m.edsoo0.ru/863e9cle
9 HeoOpatumocTs 3BOITIONNN
10 WcTopus xu3nu Ha 3emiie U METObI €€
U3Y4YCHHS
1 ['MnoTe3spl MPOUCXOKIACHUS KU3HH Ha bubnmnoreka HOK
3emie https://m.edso0.ru/863ea5a6
Pa3BuTHe u3HM Ha 3eMIie 10 3paM U bubmmnoreka HOK
12
nepuoam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIbl HBOJIOLNH
aCTUTEJIBHOTO U )KUBOTHOTO MHUpA.
13 pHpaKTquCKas[ pabora Ne 1 «I/Isyli){eHI/Ie 0.5 Bubmmorexa IOK
9 https://m.edsoo.ru/863ea8bc
HCKOITAEMBIX OCTaTKOB PACTCHUH U
KUBOTHBIX B KOJIJICKITHSIX)
14 CoBpeMeHHas cucTeMa OpraHHYecKOro bubmuorexa [JOK
MuUpa https://m.edsoo.ru/863ea48e
but6mmorexa [IOK
15 DBOJIOIMS YeJIoBeKa (aHTPOIMOTeHe3)
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https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c

JBrxyuue cuibl ((hakTopb)

bubnunoreka LIOK

16 aHTPOITOTreHe3a https://m.edsoo.ru/863ead44
17 OcHOBHbIE CTaIUU 3BOJIOLUHU YETIOBEKA
UYenoBeyeckue pacsl U MPUPOIHBIE bubmmoreka [JOK
18
aJanTalluy 4eI0BeKa https://m.edso0.ru/863eaea2
PesepBHeIil ypok. O600mICHHE 110 TeMe
19 «BO3HUKHOBEHHE U pa3BUTHE KU3HHU Ha
3emiie»
20 DKOJI0rus Kak HayKa
Cpenbl OOUTaHUS U SKOJIOTHYECKUC bubmmoreka [JOK
21
(baxTopsI https://m.edsoo.ru/863eafec
AbuoTtndeckue dakTopsl. JJabopaTtopHas
pabota Ne 3. «Mopddonornueckue
99 O0COOCHHOCTH PACTCHHM U3 PA3HBIX MECT 05 bubmmoreka [JOK
oburanus». Jlabopatophas padorta Ne 4. https://m.edso0.ru/863eb10e
«BrusiHEE cBETa HA POCT M pa3BUTHE
YEepPEHKOB KOJIEyCa»
bubmmoteka IIOK
23 BHOTIHECKHE GAKTOPEL https://m.edso0.ru/863eb348
DKOJIOTHYECKHUE XapaKTEPUCTUKU
24 nomynsiun. [Ipaktudeckas padora Ne 2 05
«IToIcY€T IOTHOCTHU MOIMYJIAUUN Pa3HbIX
BHJIOB PaCTEHUI»
bubnunorexa LIOK
25 Coo0riecTBa OpraHU3MOB — OHOIEHO3 https://m.eds0o.ru/863eb46a
26 DKOJIOTUIECKHE CHCTEMBI (9KOCHCTEMBI) bubmmorexa LIOK
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https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a

OcCHOBHBIC TOKA3aTEIN SKOCUCTEMEL.

27 Dxonornueckue nupamuabl. CBoiicTBa 1 bubmorexa HOK
sxocuctem, CyKuecens https://m.edsoo.ru/863eb5fa

28 [IpupoiHbIE S5KOCUCTEMBI 1

29 AHTpPOIIOT€HHBIE SKOCUCTEMBI 1

30 buocdepa — rimobanbHas sKocucTeMa 1 Bu6muotexa [JOK
3emin https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 1 bubmuorexa [JOK
orochepsl https://m.edsoo.ru/863ebd16

32 YenosedecTBo B Onocdepe 3emiu 1

33 CocymiecTBoBaHUE TPUPOIBI U 1 bu6nmorexa LIOK
4eJI0BEYeCTBa https://m.edsoo.ru/863ebale
PesepBHblit ypok. O600111€HHE TEMBI

34 «Co00111eCcTBa U DKOJIOTHYECKHUE 1
CHUCTEMBD»

OBIIEE KOJIMYECTBO YACOB I10 34 95

I[TPOT'PAMME
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MPOBEPSEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA30OBATEJIbHON ITPOT'PAMMBI

10 KJIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero o01ero odpa3oBanusi

CdopmupoBaHHOCTH 3HAHUK O MECTE W POJIM OMOJOTHUH B CHCTEME HAyYHOTO
3HAHUS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHWU COBPEMEHHOW €CTECTBEHHO-
HAYYHOW KapTHHBI MUpPa U HAYYHOTO MHPOBO33PEHHS, O BKJIAJIC POCCUHUCKUX H
3apyOCIKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTUH;, (PYHKIHMOHAIBHOM

IrpaMOTHOCTH YCJIOBCKA AJId PCUICHUWA )KU3HCHHBIX 3a/1a4

YMeHue pacKpbIBaTh COJAEPKaHNE OMOJIOTHYECKUX TEPMUHOB U TIOHSITHH: )KU3Hb,
KJIETKa, OpraHu3M; MeTaboju3M (0OMEH BEIIEeCTB M IPEBpAIICHUE DHEPIHH),
romMeoctas (CaMOperyJjsius), YpOBHEBas OpraHM3alus >KUBBIX CHCTEM,
CaMOBOCIIPOU3BEJICHUE (PENPOIYKIIMSI), HACIEICTBEHHOCTh, U3MEHYMBOCTb, POCT

U pa3BUTHE

YMmeHue wuznaraTb OMOJOrMYECKHE Teopuu (KJIEeTOYHas, XpOMOCOMHas,
MyTalnMoHHas), 3akoHbl (I'. Mennens, T. Moprana, H.J. BaBunosa) u yuenus (o
LIEHTpax MHOrooOpa3usi M MNPOUCXOXKJEHUS KyJIbTypHbIX pactenuid H.U.

BaBI/IJ'IOBa), OMPEACIIAThL I'PAaHUIBI UX TPUMCHHUMOCTU K KUBBIM CUCTCMaM

YMeHue BIajeTh METOJaMH HAyYHOTO TO3HaHHUs B OuoJIOrHH (HAOJIIOJEHUE U
OMMCAHUE KUBBIX CHUCTEM, MPOIECCOB U SIBICHUI; OpraHU3alus U MPOBEICHHE
OMOJIOTUUECKOTO  JKCIEPUMEHTa,  BBIABMIKEHHWE  THIOTE3bl;,  BBIABICHHE
3aBUCUMOCTH MEXIY HUCCIIEIYEMbIMU BEIMYMHAMH, OOBSCHEHUE MOJYYCHHBIX
pe3yabTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUA U 3aKOHOB; YMEHUE

ACJIaTh BBIBOJAbI HA OCHOBAHUU ITOJTYYCHHBIX peByJ'ILTaTOB)

YMeHue BBIAENATH CYIIECTBEHHBIE NMPU3HAKW BHUPYCOB, KJIETOK IPOKApUOT U
9YKAapHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB; OCOOEHHOCTH
mpoleccoB 0OMeHa BEIIeCTB M MpPEeBpallleHUs dHEPruu B KieTke, (poTocuHTe3a,
IJIACTUYECKOTO W JHEpPreTuyeckoro oOMeHa, XEMOCHHTEe3a, MHTO3a, Meio3a,
OIUIOIOTBOPEHUS, PA3MHOXKEHUS, WHIUBUAYAIbHOIO pa3BUTHUsS OpraHu3Ma

(oHTOTCHE3)

YMeHue TpUMEHSTHh IONyYeHHbIE 3HAHUA Ui OOBSCHEHUS OHMOJIOTHYECKUX
IIPOLIECCOB U SIBICHUH, I IPUHATUS IIPAKTUYECKUX PEIICHUN B IIOBCEIHEBHOU
KHU3HM B LEJAX oOecriedyeHHs O€30MMaCHOCTH CBOETO 3/10pOBbSl M 3]I0POBbS
OKpYXKAIOIIMX JIIOJIeH, COONMIOZCHHUS HOPM TIPaMOTHOTO TIIOBEICHUS B

OKpYKaroIIel MPUPOTHON Cpelie; MOHUMAaHUE HEOOXOAUMOCTH HCIOJb30BaHUS
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JOCTUKEHUN COBPEMEHHOW OHMOJOTHMH W OWOTEXHOJOTHH IS PaIlOHATBHOTO

MIPUPOIONOIB30BAHUS

YmMmenue pemiaTh 3JICMCHTAPHBIC TCHCTUYCCKUEC 3aJa4i Ha MOHO- U ,HI/IFI/I6pI/I,£[HOG
CKp€UIMBAHHUE, CHCIIIICHHOC HACIICAOBAHUEC, COCTABIIATE CXEMBI MOHOFI/I6pI/I,Z[HOFO

CKp€IIMBaHUA JJIA IPCACKa3zaHud HACJICAOBaHUA IIPU3HAKOB Y OpraHu3MOB

YMeHue BBINOJIHATH J1a0OpaTOpHBIE M IpaKTHYecKue paboThl, COOII0IATh

npaBuja mpu padore ¢ y4eOHBIM U J1a00paTOpHBIM 000y I0BaHUEM

YMeHHe KpUTHYECKHM OLIEHHMBaThb U  HHTEPIPETHPOBATH  HUH(OPMALHIO
OMOJIOTUYECKOTO COJIepKaHUs, BKJIIOYAIOUIYIO IICEBJAOHAYYHbIC 3HAHUSA U3
pa3nuuHbIX UCTOYHUKOB (CMMU, HayuyHO-mONYJISipHBIE MaTepHallbl); ITHUYECKUE

ACIICKTbI COBPCMCHHLBIX HCCIICIOBAHUH B 6I/IOJ'IOFI/II/I, MCOUILINHE, OHMOTEXHOJIOTHH

10

YMmeHue co3naBaTh COOCTBEHHBIE TMCbMEHHBIE U YCTHBIE COOOIIEHUS, 000011as
OMONOTHYECKYI0 HMH(QOPMAIMI0O W3 HECKOJIBKUX HMCTOYHUKOB, TI'PaMOTHO

HCITOJIb30BaTh NOHITHHMHBIN aliapar ouogoruu

11 KJIACC

Kon
NpoBepPsIeMoOro
pe3yJjbTara

IIpoBepsiemble NpeaMeTHBbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbLHO MPOrPaMMBbI CPeTHET0 00IIEero 00pa3oBaHUs

CchopMupoBaHHOCTh 3HAHUM O MecTe M POJM OMOJOrMH B CHCTEME Hay4yHOTO
3HAHUS €CTECTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
Hay4YHOW KapTHHBI MMpPAa U HAYYHOTO MHUPOBO33PEHHUs; O BKJIAJEC POCCUNUCKUX U
3apyOeXHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUM; (PYHKLIHMOHAIBHOM

I'paMOTHOCTH YCJIOBCKA AJId PCHICHUS )KU3HCHHBIX 3a/1a4

YMeHue pacKkpbeIBaTh COAEpKaHHE OUONOTHUECKUX TEPMHHOB M TIOHATHMN: BUI,
MOMYJAIMSA, TeHO(MOH/, SBONIONUS, ABHXKYIIUE CHIBI ((aKTOPHI) DBOIIOIHH,
MPUCIIOCOOJIEHHOCTh OPTaHU3MOB, BI1000pa30BaHue, IKOJIOTHYECKUE (PAKTOPHIL,
OKOCHUCTEMa, TPOIYIEHTHI, KOHCYMEHTBI, pEIyIEHThI, IIENU TMHUTaHUS,

HKOJIOTHYECKask MUpamMKia, OMOreoleHo3, buocdepa

YMeHnue uznaratb Ouonornueckue Teopuun (dBononronHas teopus Y. JlapBuHa,
CUHTETHYECKasi TEOPHUS IBOIIOINH), 3aKOHBI U 3aKOHOMEPHOCTH (3apOJIBIIIEBOTO
cxoncrBa K.M. bapa, uepenoBaHus riiaBHbIX HaIpaBJICHUN W IYTE€W 3BOIIOLIMHA
A.H. CeepuioBa, yuenus o 6uocdepe B.U. Bepnanckoro), onpenensiTe TpaHUIIbI

HUX IPUMCHUMOCTH K KMBBIM CUCTEMaM

YMeHne BIaeTh METOJaMH HAyYHOTO TO3HaHUSA B Ouosioruu (HaOIIoIeHUE U
OIINCAaHUC XHUBBIX CHCTEM, HpOHeCCOB n HBHCHHﬁ; OpI‘aHI/I3aLII/I$I n HpOBeI[eHI/Ie

OHOJIOTUYECKOTO OKCIICPUMCHTA, BBIABHUKCHHUC THUIIOTE3bI, BBIABJIICHHUC
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3aBUCHMOCTH MEXIY HUCCIEAYEMBIMH BEITUYMHAMU, OOBSICHEHHE MOyYEHHBIX
PE3yNIbTAaTOB, UCIOIb30BAHHBIX HAYYHBIX MOHSATUH, TEOPUN U 3aKOHOB; YMEHHE

ACJIaTh BBIBOJBI HA OCHOBAHUU ITOJTYYCHHBIX pGBYJ'IBTaTOB)

YMeHue BBIIENATH CYIIECTBEHHbIE TMPU3HAKH CTPOCHUS OMOJOTHYECKHX
OOBEKTOB: BHJIOB, TOIMYJALUNA, MPOAYLIEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB,
OMOTeOIEeHO30B M JKOCHUCTEM; OCOOCHHOCTH IPOILIECCOB HACIEACTBEHHON
W3MEHUYUBOCTH, €CTECTBEHHOTO 0TOOPa, BUI000pa30BaHMs, MPUCTIOCOOICHHOCTH
OpraHu3MOB, ACHCTBHS HKOJIOTMUECKHUX (PAKTOPOB Ha OPraHU3MbI, MEpeHoca
BELIECTB M IOTOKA PHEPrMM B JKOCHUCTEMaX, AHTPOIOICHHBIX H3MEHEHHI B
IKOCUCTEMAax CBOEH MECTHOCTH, KPYrOBOPOTa BEHIECTB M OMOTCOXUMHYECKHX

IIUKIIOB B Onocdepe

VYMmenne MNPUMCHATH MOJYYCHHBIC 3HAHUA JIA OOBSICHEHUS OHOJIOTMYECKHUX
MIPOLIECCOB U ABJICHUH, AJI MPUHATHUS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOMN
KU3HU B LENIX oOecmeueHuss Oe30MacHOCTH CBOErO 3/I0pPOBbS U 3JI0POBBS
OKPY’KaIOIIMX JIIOACH, COOJIIOJCHHS HOPM TpPaMOTHOTO TIOBEJICHUS B
OKPY’KaIOIIEeH MPUPOTHON cpesie; MOHUMAaHUE HEOOXOAMMOCTH HCIIOIb30BaAHUS

I[OCTI/I)KSHI/Iﬁ COBpeMeHHOﬁ OMoJI0run A padrOHAJIBHOI'O ITPUPOAOITIOJIb30BAHHA

Ymenue peliaTth SJICMCHTAPHBIC OHOJIOTYECKHE 3aga4u, COCTaBJIATH CXCEMbI

NEpCHOCA BCHICCTB U SHEPTUHU B SKOCUCTCMAX (I_Iel'II/I HI/ITaHI/I}I)

YMeHHe BBINOIHSITH J'Ia60paTOpHBIe U TPAKTHYCCKUC pa6OTLI, CO6J'IIOI[aTL

IpaBuia Mpu padoTe ¢ yueOHbIM U 1a00paTOpHBIM 000pYI0BaHUEM

YMeHHe KpUTHYECKH OLIEHWBaTh W  MHTEPHPETHpPOBaTh  HMH(OpMAIUIO
OMOJIOTHYECKOTO COJep KaHUs, BKJIIOYAIOUIYIO0 IICEBJAOHAYYHbIE 3HAHUSA U3
paznuuHbiX  ucTtoyHMkoB  (CMUM,  HayuyHO-ONyJsipHBIE  MaTepHalIbl);
paccMaTpuBaTh INIOOANBHBIE 3KOJOTMUYECKHE TMPOOJIEMbl COBPEMEHHOCTH,

(I)OpMI/IpOBaTB 1O OTHOIICHUIO K HUM CO6CTB€HHy1-O IMO3UIIHIO

10

YMeHue co3aBath COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHUsI, 00001Iast
Ouosjornueckyro HWHGOPMAIMI0O W3 HECKOIbKUX HCTOYHHUKOB, TPAMOTHO

MCIOJIb30BaTh MOHATUNHBIN arnmnapar OMoJ0Tuu

MNPOBEPAEMBIE D2JIEMEHTBI COAEP KAHUA

10 KVIACC
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHMS
1 buonorus kak Hayka
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11

Buonorus — Hayka o uBoi npupone. Posnp Ouonoruu B (OpMHPOBAHUU COBPEMEHHOM

Hay4YyHOU KapTuHBI Mupa. CrcreMa OMOJIOrHYeCKUX HayK

1.2

Mertoapl mo3HAHUSA KUBOM MPUPObI (HaOII0IeHUE, SKCIIEPUMEHT, OMMCAHNUEe, U3MEpPEHUE,

KJaccuukanus, MOJASITMPOBaHNE, CTATUCTHYECKAss 00pabOTKa JaHHBIX)

2.1

2.2

3.1

JKuBble cucTeMBI 1 X OpraHu3anusa

JKuBbie cucteMbl (OMOCHCTEMBI) Kak MpeaAMET n3ydeHus ouosorun. CBoicTBa OMOCUCTEM
U UX pazHooOpasue

YpoBHH  OpraHuzalMd  OMOCUCTEM:  MOJIEKYJSIPHO-TE€HETUYECKUH,  KIETOYHBI,
OpraHW3MEHHBIN, TOMYJISIIMOHHO-BUIOBOM, 5KOCUCTEMHBIN, OMOC(EepHBIT

XVMHUYECKUH COCTaB U CTPOCHUE KIIETKU

XUMUYECKUH COCTaB KIETKH. XUMHUUYECKUE AIEMEHThI: MAaKPOIJIEMEHThI, MUKPOAJIEMEHTHI.

B0)1a N MHUHCPAJIbHBIC BCIICCTBA. ‘DYHKIII/II/I BOAbl 1 MHHCPAJIBbHBIX BCIICCTB B KIICTKC.

[Honnep:xanue ocmoTudeckoro OanaHca

3.2

3.3

3.4

3.5

3.6

3.7

benku. CocraB u cTpoeHue 0eIK0B. AMUHOKHUCIOTH — MOHOMEDHI OenkoB. HezameHnumbie
U 3aMEHUMBIC AMHHOKHCIIOTHI. AMHHOKHCIOTHBIA COCTaB. YPOBHHU CTPYKTYPBI OCIKOBOU
MOJIEKYJIbl (IepBUYHAs, BTOPUYHAs, TPETUYHASA U YETBEPTUYHAS CTPYKTypa). XUMHUUECKUE
cBoiicTBa OenkoB. bronornveckue GpyHKIMHU OSIKOB.

®epMeHThl — Ouosormyeckue KaraiauzaTopbl. CTpoeHHE (QepMeHTa: aKTUBHBIA LEHTP,
cyocrpatHas cneunpuyHoctb. Kodepmentsl. Burtamunsl. Orinuus ¢epMeHTOB OT

HCOPTaHNYCCKUX KAaTalIn3aTOPOB

VYrneBoabl: MOHOCaXapH/ bl (IUI0K03a, pubo3a 1 Je30Kkcuprbdo3a), 1ucaxapusl (caxaposa,
JaKTO3a) W TMoJmcaxapubl (Kpaxmall, INIMKOTEH, LeJUIr0s03a). bruonornueckue GpyHKunu
yTJIE€BOIOB.

Jlununapr:  Tpurnuuepuasl, crepouasl, ¢ocomunuasl. ['uapoduibHO-THAPOGHOOHBIE
cBoiicTBa. buonornueckue GpyHkuuu aunuaoB. CpaBHEHUE YIIIEBOIOB, OEIKOB M JIUIHJIOB

KaK HICTOYHHUKOB SHEPTUHU

Hyxneunossie kucnotsl: JJTHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX KHCIIOT.
Crpoenune u ¢pynkuuu JJHK. Ctpoenune u ¢pyuxiuu PHK. AT®: crpoenue u pyHkumuu
[uronorusa — Hayka o kierke. Knetounas reopus. MeTo1bl H3y4eHUs KIETOK

Knerka kak nenoctHas xwuBas cucreMa. O0Iue NpuU3HaKy KJIETOK: 3aMKHYTask Hapy>KHas
MemOpaHa, monekybsl JIHK kak renerudeckuii anmapar, cuctemMa cuHTe3a Oeika

Tunel KIETOK: J3yKapuoTHYeckas M MpokapuoTudeckas. (OCOOEHHOCTH CTPOEHUs

nmpokaproTuueckor kietku. Kierounas crenka OGaktepuii. CTpoeHHE 3YKapHOTHYECKOM

kJeTkH. OCHOBHBIC OTIMYHS PACTUTEIILHON, )KUBOTHOM U TPUOHOMN KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpBl KIETOK — KJIETOYHAs CTEHKA, IVIMKOKAIUKC, UX (YHKIUH.
[Tnazmatuyeckass memOpana, e€ cBoiicTBa M (QyHKIMU. Lluromnasma m e€ OpraHOHMIBL

OpHoMeMOpaHHBIE OpPTaHOWABI KJIETKU: HJHAomazMaruyeckas cerb (JIIC), ammapar
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3.9

3.10

F OJIBI)XHU, JIM30COMBI. HOHyaBTOHOMHBIG OpFaHOI/I,Z[BI KJICTKH: MI/ITOXOHI[pI/II/I, IIJ1aCTUOBI.
[TpoucxoxaeHne MUTOXOHAPUNA W TIacTul. Buael mmactun. HememOpaHHBIE OpraHOMIIBI
KJIETKU: PUOOCOMBI, KIIETOYHBIN IICHTP, PECHUYKH, KTYTUKH. DYHKIIUN OPraHOUIOB KIIETKH.

Bxirouenusa

SAnpo — perynaropusblil nueHTp kietku. CTpoeHue aapa: saepHas o00j0uKa, KapuoIuiasma,

XPOMATHH, AIPBIIIKO. XPOMOCOMBI

TpaHCcOpT BELIECTB B KIETKE

>KI/I3HCZ[GSITGJIBHOCTB KIJICTKHU

4.1

4.2

4.3

O6men BemecTB, Wik MeTabomu3M. Accummwianus (IJIacTUYeCKUd OOMEH) |
TUCCUMUIIALINS (9HEPTeTUIECKU OOMEH) — IBE€ CTOPOHBI €AMHOTO MpoIecca METaboIn3Ma.
Tunbel oOMeHa BemiecTB: aBTOTPOGHBIN U reTepoTpodHblid. Poms pepmeHTOB B 00MEeHE

BCHICCTB U IMMPCBPALICHHUHN SHCPIUN B KIICTKE

®orocunre3. CperoBas u TeMHOBas (a3bl (¢doTtocuHTe3a. Peakiuu (doTocuHTe3A.
DddextuBHOCTh (hoTOCHHTE3a. 3HAUCHHE (HOTOCHHTE3a JJIs KU3HU Ha 3emie. BriusHue
yCIIOBUH cpenbl Ha (OTOCHHTE3 M CHOCOOBI TOBBIMICHUS €r0 IMPOIYKTUBHOCTH Y
KYJIbTYPHBIX PaCTCHUIA.

XeMocHHTe3. XEMOCHUHTE3UPYIOIe OakTepuu. 3HAUCHHE XEMOCHHTE3a ISl KU3HU Ha

3emiie

OHepreruyeckuii oOMeH B KkieTke. PaciieruieHue  BelIECTB, BbIIEICHHE U
aKKyMyJIUpOBaHHE HHEPrMM B KJETKe. JTambl 3HEpreTnyeckoro obmeHa. [nmkomnus.
bpoxenne u ero Buabl. KHCIOPOJHOE OKHCIEHHE, WIM KJIETOYHOE JbIXaHUE.

O} PeKTUBHOCTH SHEPreTHIECKOr0 0OMEHa

4.4

Peakiun martpuuyHoro cunrte3a. ['enermueckas uHpopmauus u JHK. Peamuzanus
reHeTH4ecKoi nHpopMalu B kieTke. [ eHeTnueckuii Ko 1 ero cBoicTa. TpaHCKpUIIIIUS
— matpuunblii cuHTe3 PHK. Tpancnsius — 6uocuntes 6enka. KoaupoBaHre aMUHOKHUCIIOT.

Posb pubocom B 6nocunTe3€e Oenka

4.5

Hexnetounsie ¢popMbl xu3HH — BUpychl. Mctopus otkpeitus BupycoB (/.M. BanoBckwii).
OcoOeHHOCTH CTpOEHUS U >KHU3HENeATeIbHOCTH BUpPYCOB. bakrepuodaru. bonesnu
pacTeHHii, *XKMBOTHBIX W YEJOBEKa, BBbI3bIBaeMble BHpycamMH. Bupyc mmmyHoneduuura
yenoBeka (BUY) — Bo3Oynutens CIIM/a. IlpodunakTika pacnpocTpaHeHHs] BUPYCHBIX

3a0osieBaHNil

Pa3mMHOXEHNE ¥ HHIMBUIYaIbHOE PAa3BUTHE OPraHU3MOB

5.1

Knetounslii 1uKia, WMWiK KU3HEHHBIA WK kieTku. MHTepdaza m mwuros. Ilponeccst,
npoTtekatomue B uHTepdaze. Permkarus — peaknus matpuaroro cuareza JIHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBIH Ha0Op — KapHOTHN. JIMIUIOMAHBIA ¥  TrarIOUIHBINA
XpOMOCOMHBIE HaOoOpbl. Xpomatuisl. LluTonoruyeckue OCHOBBI PAa3MHOXKEHUS U

HHIWBHUYAJIbHOI'O Pa3BUTHA OPTraHU3MOB.
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Jenenne xierkn — murto3. Cragum murosza. Ilpoueccel, mpoucxonasdiue Ha pa3HbIX

cTagusax MUTo3a. bruosornyeckuii CMBICI MATO3a

5.2

5.3

DopMBbI pa3MHOKEHUS OPIaHU3MOB: OECII0JI0€ U [10JI0BOE. Bubl 6ecnonoro pazMHOKEHHS:
JieleHe HaJBOE€, II0YKOBAHWE OJHO- M MHOIOKJIETOYHBIX, CIIOPOOOpa30OBaHUE,
BEreTaTMBHOE Pa3MHOKEHUE. VICKyCCTBEHHOE KIIOHMPOBAHUE OPraHU3MOB, €r0 3HA4YEeHUE

JUISL CETIEKLIUN
[TonmoBoe pa3MHOXKEHHE, €T0 OTINYHUS OT OECIOI0ro.
Meiio3. Cragun wmeiosa. Ilpoieccsl, mpoucxoasmye Ha craausx meiiosza. I[loBeagenue

xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbICi M 3HaYEHUE MEii03a

5.4

5.5

l'amerorenes — nmpouecc oOpa3oBaHMsI MOJOBBIX KJIETOK Y *KUBOTHBIX. [10/I0BBIE %KeEne3bl:
CeMEHHHKM U suuHuKd. OOpa3oBaHME€ | Ppa3BUTHE TIOJOBBIX KIETOK — TaMeT
(cmepmato3ouy, sWlEKIeTKa) — crepmaToreHe3 W ooreHe3. OCOOCHHOCTH CTPOEHUs

SHIEKIIETOK U criepmaTo3onoB. OmiogorBopenue. [lapreHorenes

WuauBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpPHUOHAIBHOE pa3BUTHE (SMOpPUOTEHE3).
Drarbl SMOPHOHATBHOTO PA3BUTHS Y TO3BOHOYHBIX KHUBOTHBIX: IPOOJICHHE, TaCTPYJISIIUS,
opranoreHe3. IlocTaomOpuoHaNbHOE pa3BUTHE. THIBI MOCTIMOPUOHAIBHOTO Pa3BUTHS:
npsiMoe, HenpsiMoe (JIMYMHOYHOE). BiusiHue cpenpl Ha pa3BUTHE OPraHU3MOB; (PaKTOPBI,
CIIOCOOHBIE BBI3BIBATH BPOXKICHHBIC YPOJICTBA.

Poct u pasButne pacrenuii. OHTOTEHE3 IIBETKOBOTO PACTCHUS: CTPOCHHUE CEMEHH, CTaJ NN

pa3BUTHSA

HaCJ'IeI[CTBeHHOCTI) U U3BMCHYMUBOCTHb OPraHN3MOB

6.1

6.2

6.3

Ilpenmer u 3amaun reHeTuku. McTtopus pa3BUTHS T€HETHMKH. BKiag poCCHMCKUX U
3apyOeKHBIX YYEHBIX B Pa3BUTHE TE€HETHUKU. MeTOAbl TeHETHKHU (TUOPUAOIOTHUYECKHM,
[MUTOTEHETUUECKUN, MOIIEKYJISIpHO-TeHeTHYecKuii). OCHOBHBIE TE€HETUYECKHE TMOHATHUA.

T'enernueckas CHUMBOJIMKA, UCII0OJIB3YyEMas B CXEMax CKpGHII/IBaHI/Iﬁ

3aKOHOMEPHOCTH  HAacJelOBaHUS  NPU3HAKOB, ycTaHOBieHHble [.  MeHngenem.
MonoruOpuiHoe CKpelirMBaHue. 3aKOH €IWHO00pa3usi THUOPHUIIOB MEPBOrO IMOKOJICHUS.
[IpaBuno noMuHMpPOBaHUA. 3aKOH pacILEIUIEHHs NPU3HAKOB. ['MIOTE3a YMCTOTHI TaMeT.
[losnHOE 1 HEMOJIHOE TOMUHUPOBAHUE.

JurubpunHoe ckpemMBaHME. 3aKOH HE3aBHCHUMOIO  HAclelOBaHUS  IPU3HAKOB.
[{uToreHeTnyeckue  OCHOBBI ~ JUTMOPHIHOTO  CKpEIIMBAaHMS.  AHaIU3UpYylollee
ckpemyBaHue. lcnonp3oBaHME aHAIM3MPYIOWIETO CKPELIMBAaHUS MJIs  ONpEACICHUs

reHOTUIIAa 0CO0U

CueruienHoe HacienoBaHue mpu3HakoB. PabGora T. Moprana mno cCHENJIEHHOMY
HAaCJIEeNOBAHUIO TIeHOB. HapylieHue cuemieHus T'€HOB B pe3yJibTaTe KPOCCHHIOBEpa.

XpOoMOCOMHas TEOpUsl HACJIECTBEHHOCTH. | eHeTHueckne KapThl.
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6.4

I'enetuka moia. XpOMOCOMHOG OMpeCACIICHUC I10JIa. AyTOCOMI:I " TIOJIOBBIC XPOMOCOMBEI.
I'omorameTHbIC 1 TeTCpOraMETHBIC OPraHUu3MBbI. HaCJ'Ie,Z[OBaHI/IC IMPU3HAKOB, CHCIIJICHHBIX C

I1O0JIOM

W3MeHunBOCTh. BUibl M3MEHYMBOCTHU: HEHACIICACTBEHHAs U HACIEACTBEHHasA. Ponb cpenpl
B HEHACJIEICTBEHHON N3MEHUYNBOCTU. XapaKTePUCTHKA MOIU(PUKALIMOHHON H3MEHUYNBOCTH.
Bapuauvonsslii  psa M BapuanMOHHas KpuBasd. Hopma peakuum —npusHaka.
KonuuecTBeHHblE M KauyeCTBEHHbIE NpPU3HAKW U HMX HopMa peakuuu. CBoiicTBa

MOAU(UKAITMIOHHONW N3MEHYMBOCTH

6.5

HacnencTtBenHas, uiad reHOTUNMYECKas, M3MEHYMBOCTh. KoMOMHATHBHAS U3MEHUYNBOCTD.
Meiio3 U TOJIOBOM TPOIIECC — OCHOBA KOMOWHATHMBHON M3MEHUMBOCTH. MyTallmoHHAs
M3MEHUYMBOCTh. Knaccudukarus MyTauii: reHHbIe XpOMOCOMHEBIE, TeHOMHEBIE. YacToTa u
OpUYMHBL  MyTanui. MyrtareHHbie  (QakTopbl. 3aKOH TOMOJIOTMYECKHX PSIOB B

HaciaencTBeHHoU n3Menunsoctu H.M. BasuioBa

6.6

I'eneTnka deoBeka. KapI/IOTI/IH yejioBeka. OCHOBHBIE METOAbI T'CHCTHUKHU YCJIOBCKA:
reHeaNoTHYeCcKuii, OJIM3HELOBbIM, ITUTOTCHETUYECKUH, OMOXUMHUYECKHM, MOJEKYISIpPHO-
reHetudyeckuid. COBpeMEHHOE ONpeJIEJICHUE T€HOTHUIIA: [TOJIHOTEHOMHOE CEKBEHUPOBAHUE,
TeHOTHIIMPOBaHKE, B TOM uncie ¢ momoiisto [1IP-ananuza. Hacinencreennsie 3a00neBanus
YyeJloBeKa: TEHHblEe O0oJie3HH, OO0JIE3HM C HACIEACTBEHHOH IpeapaclooKEHHOCTHIO,
XpoMocoMHbIe 60s1e3Hu. CoMaTUYecKue U reHepaTuBHbIe MyTaluu. [[puHINIIBI 310pOBOTO
o0Opa3a »U3HU, IUATHOCTUKH, MNPOPUIAKTHKHA W JICYEHUS TEHETHYECKUX OOJNe3HeH.
MGJII/IKO'FCHGTI/I‘-IGCKOG KOHCYJIbTUPOBAHHE. 3HadeHue MGHHHHHCKOﬁ TCHCTUKU B

MPEIOTBPAIEHUH U JICUCHUHN TeHETUYECKUX 3a00JIeBaHUI YeToBEKa

Cenekiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH

7.1

7.2

7.3

Cenekiusi Kak HayKa U MPoIlecC. 3apoKIeHNEe CENEKINH U aoMectukarus. Yuenue H.U.
BapuoBa o0 1eHTpax MPOUCXOXKACHUS U MHOT00Opa3usi KyJIbTYPHBIX pacTeHuil. LleHTpsI

MPOUCXOKACHUA NOMAINIHUX KUBOTHBIX. COpT, nopozaa, miraMm

CoBpeMeHHbBIE METOBI CENEeKINH. MacCOBBI U WHANBUAYAIbHBI OTOOPHI B CENEKIIUU
pacTeHUM u JKUBOTHBIX. OIleHKa 3KCcTepbepa. bBIM3KOPOICTBEHHOE CKpellUBaHUE —
uHOpuauHT. Yncras nuaus. CKpenmBaHue YUCTHIX JUHUHN. ['etepo3uc, wiam ruOpuaHas
cuna. HepoactBenHoe ckpemuBanue — ayTopuaunr. OtnanéHHas ruOpuau3anus u eé
ycrnexu. CKyCCTBEHHBIM MYTareHes3 U IMOJIYyYEeHUE MOJUIUIOUI0B. JIOCTHKEHUS CEIEKINU

paCTeHHﬁ, JKUBOTHBIX U MUKPOOPTaHN3MOB

buorexHonoruss kKak oTpacib NpPOU3BOACTBA. ['€HHas WHXKEHepUsA. OTambl CO3JaHUs
pexomOunanTHOM JIHK 1 Tpancrennsix opranusmoB. Knetounas unxenepus. Knetounsie
KYJIbTYPBI. MHuUKpOKIOHATBEHOE pa3MHOXKEHUE pacTeHuH. KnonupoBanue
BBICOKOITPOJYKTHUBHBIX CEIbCKOXO03HCTBEHHBIX OPraHU3MOB. DKOJIOIHUECKNE U ATHUECKHE

npo6aembl. MO — reneTnuecku MOAU(PUIMPOBAHHBIE OPTaHU3MbI
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11 KJTACC

Kon

11

IIpoBepsieMblii 3JIeMeHT coIepPKAHUSA

DBOJIOIIMOHHAS OUOIOTHS

DBOJIIOIIMOHHAS TEOPHS M €€ MECTO B OMOJIOTHH.

CauieTenbCcTBa 3BOIONHHU. [1aIeOHTONIOTHYeCKUE: TOCIIEA0BATEIIbHOCTD MOSIBIICHUS] BHIOB
B MAJICOHTOJIOTUYECKOM JIETOIKCH, TepexoaHbie hopmbl. buoreorpadudeckue: cXoaCTBO U
paznuuane ¢ayH u GJIop MAaTEPUKOB U OCTPOBOB. DMOPHOJIOTHIECKUE: CXOJICTBA M PA3THUMS
SMOPHOHOB PAa3HBIX BUJIOB IMO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTHYHbIE,
AHAJIOTUYHBIC, PYAUMCHTAPHBIC OpraHbl, aTaBU3MBbI. MOHCKynf[pHO'6I/IOXI/IMI/I‘-ICCKI/IG:
CXOJICTBO MEXaHH3MOB HACJIEICTBEHHOCTH M OCHOBHBIX META0OJMYECKUX IMyTEeH y BCeX

OpraHu3MoOB

1.2

13

OpomoruonHass teopust Y. JlapBuna. [lpeanoceuiku BO3HHUKHOBEHHS JapBUHH3MA.
JIBIKyIIMe CHJIbl HBOJIONMUM BHUJOB 1O JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IIpU
OIPaHUYECHHOCTH PECYpPCOB, HEONpeIenEHHAs N3MEHYMBOCTh, OOpp0a 3a CyIIECTBOBAHHUE,

€CTECTBEHHBIN 0TOOD)

Cunrernueckas Teopus sBontonnu (CTD) 1 ocHOBHBIE €€ MoNoKeHHs.. MUKPOIBOIIOIHS.

HOHy.]'I?[III/IX KaK €IMHHIIa B4 U 3BOJIIOIIUN

14

JIBmxymque cuibl ((hakTopbl) SBONIONHMHM BUIOB B Mpupoae. MyTallMOHHBIN Mpoiecc |
KOMOWHATUBHAsT M3MEHYUBOCTh. [lomymsiiimoHHbie BONHBI M Jpeiid reHoB. M3omsuus u
murpanus. EcTecTBeHHBId 0TOOp — HampaBistonmid ¢axtop dBomouuu. Dopmbl
€CTECTBEHHOI'0 0TOOpA.

[Ipucnoco0aeHHOCTh OPraHU3MOB KakK pe3yabTaT ABooNUU. [IpuMepsl nmpucnocobneHuit y
OopraHu3mMoB. ApoMop(]O3bI U UINOATATITAIIHH.

Bun u BugoobOpazoBanue. Kpurepum Buma. OcHoBHBbIE (HOpPMBI BUA00OpA30BAHUS:

reorpaduueckoe, 3KOJIOTHIeCKoe

1.5

2.1

MakposBomtoriusa. dopmer 3BosronMK:  (prsieTHYECKas, JUBEPreHTHAs, KOHBEPTEHTHAs,

napaJijiejibHasi. H606paTI/IMOCTB 9BOJJIOIMH
Bo3HukHOBEHHE U Pa3BUTHC ) KU3HU HA 3emite

JloHayuHble MpencTaBIEHUs O 3apOKIACHUU KW3HU. HayuyHble rHIOTE3bl BOZHUKHOBEHUS
KU3HH Ha 3emiie: abuoreHes3 U maHcnepMusi. XuMU4ecKas dBOIONU. DKCIEPUMEHTATHHOE
MOATBEPKICHNE XUMHUYECKON SBOMIONMH. HauanbHbIe dTanbl OMOIOTUYECKON IBOIIOLUU.
I'unoreza PHK-mupa. [lepBbie kieTkn U uX 3BoOJOIUA. POpMUPOBAHHE OCHOBHBIX IPYII

JKHUBBIX OPraHrM3MOB
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2.2

2.3

PazButue xu3nu Ha 3emie no spam u nepuogam. Karapxei. Apxeiickas u mpoTepo30iickas
opel. [lameosoiickas 3pa u e€ mepuoAbl: KeMOPHUUCKHI, OPIOBUKCKHUNA, CUITYPUHUCKHM,
JIEBOHCKMI, KAMEHHOYTOJIBHBIN, IIEPMCKUI. Me3030McKas opa U €€ NepuoIbl: TPUACOBBIH,
FOPCKUM, MEJIOBOM.

KaiiHo3oiickast 3pa u €€ mnepuoiabl: NaJCOrCHOBBIM, HEOTNCHOBBIA, AHTPONOTCHOBBIM.
XapakTepucTuka KJIMMara M TEO0JOTMYecKHUX IpolueccoB. OCHOBHBIE 3Tambl 3BOJIOLHMU
PacTUTENILHOTO U KUBOTHOTO Mupa. ApoMop(o3bl y pacTeHuil u xKuBOTHBIX. [losiBneHue,

PacuBET U BBIMUPAHUEC I'PYIIII J)KUBBIX OPraHUu3MOB

Cucrema OpTraHU4YE€CKOIo MHpa KaK OTPaXCHHUEC 3BOJIFOLHH. OCHOBHBIE CHCTEMaTHYCCKHE

IPYIIIBI OPraHU3MOB

2.4

OBOJIIOLIMSL  4YEJIOBEKAa. AHTpOMNOJIOTHS Kak Hayka. Pa3BuTuhe mpeacTaBieHHl O
IIPOUCXOXKACHUN dYesloBeKka. MeToasl m3ydeHusi aHTporiorene3a. CxojacTBa U pasiinyus
YeJIOBEKa U )KMBOTHBIX. CHCTEMATUUECKOE MTOJIOKEHNE YEJIOBEKa.

JBmwxkymme cuibl  (dakTopsl) aHTponorenesa. HaciencTBeHHas W3MEHUMBOCTh |
€CTeCTBeHHbIN 0TOOp. OOIIecTBeHHBIM 00pa3 KHU3HU, H3TOTOBICHUE OPYIHl Tpyna,

MBIIIJICHUE, pCYb

2.5

2.6

OcCHOBHbBIE CTaJUU M BETBU 3BOJIOLMU YEIOBEKA: aBCTPAJIONUTEKH, UelIOBEK yMelnblH,
UYenosek mnpsaMoxomsamui, YenoBek HeaHaepranbCkuil, YenoBek pasyMHbd. Haxonku
HCKONAEMBbIX OCTaHKOB, BpEMsl CYIIECTBOBaHHS, O0O0JIACTh pPacHpOCTpPAHEHHUS, OO0BEM

TOJIOBHOTO MO3Ta, 00pa3 )KU3HHU, OPYAHS

UYenoseueckne pacbl. OCHOBHBIE OOINBIINE pachl: eBporeouaHas (eBpasuiickasi), HErpo-
aBCTpaJiouHasl (SPKBATOpHUAJIbHASI), MOHTOJIOMJHAs (a3MaTCKO-aMepHKaHCKas). YepTsl
MPUCTIOCOOJICHHOCTH TMPEACTaBUTENICH YENIOBEYECKUX pac K YCIOBHUSM CYIIECTBOBaHUS.

EnunctBo uenoBeueckux pac. Kputuka pacuzma

OpranusMel 1 OKpy>Karolas cpeia

3.1

3.2

OKoJorusl Kak Hayka. 3aJadyd W pa3fenabl dSKOJOrMH. MeToapl 3KOJIOTHYECKUX
UCCleoBaHui. DKonoruueckoe MupoBos3penue. Cpeapl 0OMTaHMUsSI OPTaHU3MOB: BOJIHAS,

Ha3€MHO-BO3AyIIHAA, TIOYBCHHAA, BHYTPUOPIraHU3MCHHAA

Okonorndeckue Qaxtopbl. Knaccudukanus skonorudyeckux (akropoB: aOMOTHUYECKHE,

OMOTHYECKHE U aHTponoreHHble. JlelicTBrE IKOIOTHYeCKUX (PAKTOPOB Ha OPTraHU3MBI

3.3

AbGuotnyeckue  ¢GakTophl:  CBET, TeMIeparypa, BIAKHOCTb.  DOTONEPHOTU3M.
[TpucnocoOnenus OpraHu3MOB K JAEUCTBHIO abuoTtWdeckux (akropoB. buonormueckue

PUTMBI

3.4

buotnueckne  Qakropel. Buasl OMOTHMYECKHMX  B3aWMOJCHCTBUN:  KOHKYpPCHIIHS,

XHUITHUYCCTBO, rnapasuTusm, MYTYaJIU3M, KOMMCHCaJIU3M (HaXHGGHI/I‘-IeCTBO,
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3.5

KBapTHPAHTCTBO), AaMEHCAIM3M, HEUTPaIH3M. 3HaueHHUEe OMOTHYECKUX B3aMMO/ICHCTBHM [T
CYLIECTBOBAHUS OPraHU3MOB B IIPUPOJHBIX COOOIIECTBAX

OKOJIOTHYECKHE XapaKTEPUCTUKU MNomyysanud. OCHOBHBIE ITOKA3aTeId IOIYJISILMH:
YUCJIEHHOCTh, IUIOTHOCTb, POXKIA€MOCTb, CMEPTHOCTb, IIPUPOCT, MUrpanus. JluHamuka

YHUCJICHHOCTH IIOITYJIAAIWH U eé peryisanunsa

Coo011ecTBa 1 DKOJIOTUYECKUE CUCTEMBI

4.1

4.2

CoobOmectBo  opranuzmMoB  —  OwomneHo3.  CTpykTypsl — OWOIIEHO3a:  BHJIOBaf,

MIPOCTpaHCTBEHHAs, Tpoduueckas (nuuieBasi). Buab-nomunantel. CBs3u B OMOLIEHO3€

Dkosnoruueckre cucrembl (3KocucteMbl). [loHsTne 00 3KocHcTeMe M OHOTeoleHO3E.
OYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCHCTEMbI: MPOIYIEHTHI, KOHCYMEHTBI, PEIyICHTHI.
KpyroBopoT BelecTB u MOTOK SHEPTrUu B 3kocucteme. Tpoduueckue (MUIEBbIE) YPOBHU
skocucteMbl. [lumesrsle nenu u cetu. OCHOBHBIE IOKa3aTeNIM IKOCHCTEMBI: Ouomacca,
MPOIYKIHS. DKOJOTHYECKHE TUPaMUIbl: MPOAYKINHU, YUCIEHHOCTH, Onomacchl. CBOMCTBA

9KOCUCTEM: YCTOMYMBOCTb, CAaMOpEryJisiiusl, pazsurue. Cykueccus

4.3

4.4

4.5

[Ipupoanble 3KOCHCTEMBI. ODKOCHUCTEMBI O03Ep M peK. OKOCHCTEMa XBOMHOIO WU
HIMPOKOJIMCTBEHHOT'O JIeca.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPO3KOCHCTEMBI. YpOoskocucTeMmbl. buonornueckoe u
X03iCTBEHHOE 3HAUEHHE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak ¢akrtop ycrouuBocTH 3kocucteM. CoxpaHEeHHE OHOJIOTUYECKOTO

pa3HooOpa3us Ha 3emiie

VYuenue B.U. Bepnazckoro o 0uoctepe. I'panuiisl, coctas u crpykrypa ouochepst. Kusoe
BeuiectBo M ero (Qynkuuu. OcobeHHOcTH Ouochepsl Kak TriI00anbHONM 3KOCHUCTEMBI.
JluHamMuueckoe paBHOBecHE U oOpaTHas cBsi3b B Ouocdepe. KpyroBoporTsl BemecTB u
OMOTreOXMMHYECKUE IMKIbI AJIEMEHTOB (yriepojia, a3oTa). 30HaIBHOCTH Ouochepsl.

OcHOBHBIE OMOMBI CyIIIN

UYenoseuecTBo B Onocdepe 3emiii. AHTPONIOTEHHBIE U3MEHEHUs B Onocdepe. I modansHbIe
IKOJIOTHYECKUE TTPOOIIEMBI.
OcHOBa palMOHAJIBLHOIO YIPABICHUS MPUPOAHBIMU PECYpCAMH M WX HCIIOJIb30BaHUE.

JlocTrkeHust OMOJIOTHU U OXpaHa MPUPOIbI
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