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HHOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl 1O OWOJOTHH TEOPETHYECKYI0 OCHOBY IS
ompeneeHus] MOAX0A0B K (POPMUPOBAHHUIO COAEpKAHUA Yy4eOHOTO MpeaMeTa

«buonorus» COCTaBUIIA: KOHLENTYaJIbHbIC MMOJIOKCHUS dIocC COO o
B3aMMOOOYCIIOBJICHHOCTH 1IEJeH, coiepKaHusl, pe3yIbTaTOB 00y4YeHUs: U TPeOOBAHUM K
YPOBHIO TOATOTOBKM BBITYCKHUKOB, TOJIOKEHHUS 00 OOIMMX IENsIX W MPUHIUIAX,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHIE CUCTEMBI CPETHETO O0IIeTo 00pa3oBaHus B
Poccuiickoit @eaepaiinu, a TakKe MOJIOKEHUS O crienuuke OMOJIOruu, €€ 3HAYCHUU B
MMO3HAHUU KUBOU MPUPOJLI U OOSCIICYCHUH CYIIICCTBOBAHUS YEIIOBEYECKOTO OOIICCTRA.
CoryacHO Ha3BaHHBIM TOJIOKEHUSIM OMpPEIeNIeHbl OCHOBHBIE (DYHKIIMM MPOTrpPaMMBbl 1O
OMOJIOTHU U €€ CTPYKTYpa.

[Iporpamma mo OUONOTHU Ja€T MpEACTaBICHUE O MeNsx, 00 oluiel crpaTeruu
oOy4eHHs, BOCIUTAHUS U PA3BUTHS OOYyYaroOUIUXCs CPEICTBAMH Yy4yeOHOTo mpeaMera
«buonorusy, ompenenseT o0s3aTeNIbHOE NPEIMETHOE COJIEpKaHHE, €ro CTPYKTYpY,
pacmpenesieHue 1Mo pasaesiaM U TeMaM, PEKOMEHIyEeMY0 TTOCIIeI0BATeILHOCTh U3yUEHUS
y4eOHOTO MaTepHalia ¢ y4eTOM MEKITPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSA3EH, JIOTHKU
00pa3oBaTEILHOIO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yJarommnXCs.

B mporpamme mo OHMOJOTHMU TaKKe YUYUTHIBAIOTCS TPEOOBAHUS K TIIAHUPYEMBIM
JUYHOCTHBIM, METANmpeIMETHBIM W TPEAMETHBIM  pe3yibTaraM  OOydYeHUs B
(hOpMUPOBAHWHM OCHOBHBIX BHJIOB YYCOHO-TIO3HABATCIBHON JEATEILHOCTH/YICOHBIX
nerlcTBU 00yYarommxcsl M0 OCBOCHUIO COACPKaHUSI OMOJIOTHYECKOr0 00pa30BaHusl.

B nporpamme mo Ouosorum (10—11 kmaccel, 0a30BBI YpPOBEHB) peaM30BaH
OPUHIIMI TPEEMCTBEHHOCTH B UW3Y4YEHUW Ouoyioruu, Oiaromaps uYeMy B Hel
MIPOCMATPUBACTCSI HAMPABIICHHOCTh Ha Pa3BUTHE 3HAHWM, CBSI3aHHBIX ¢ (POPMHUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUSA, IIEHHOCTHBIX OpHUEHTAIMi  JMYHOCTH,
9KOJIOTHYECKOTO MBINIJICHHUS, TIPEICTABIICHUN O 37JJ0POBOM 00pa3e KU3HU U OCPEIKHBIM
OTHOIIIEHUEM K OKpYXKarliel mnpupoaHou cpene. [losTomy Hapsay ¢ H3ydeHUEM
00I11e0MOIOTUYECKUX TEOPHH, a TAaKKe 3HAHUW O CTPOCHHH >KHBBIX CHCTEM Pa3HOTO
paHra W CYIIHOCTH OCHOBHBIX NPOTEKAIOIIMX B HHUX TPOIECCOB B IMPOTPaMMeE IO
OMONIOTUN YJIeJICHO BHUMAHUE MCIOJb30BAHUIO MOJYYEHHBIX 3HAHWM B MOBCEIHEBHOU
YKU3HHM JUTSI PEIICHUS MPUKIIAIHBIX 33/1a4, B TOM YUCIe: MPOQUIaKTUKH HACICICTBEHHBIX
3a001€BaHUN YeNIOBEKa, MEIUKO-TCHETHUYECKOTO0 KOHCYJIBTHPOBAHMS, OOOCHOBaHUS
AKOJIOTUYECKH 11eJIECO00PA3HOTO TIOBEICHHMSI B OKPYXKAIOIIEH MPUPOTHON cpesie, aHaIn3a
BIUSHUS XO3SHWCTBCHHOW JCATCIBPHOCTH YEJIOBEKAa HAa COCTOSIHUE TPHPOIHBIX MU
HMCKYCCTBEHHBIX JKOCHUCTEM. YCHWJICHHE BHUMAaHHUS K TMPUKIATHON HANPaBICHHOCTH
yueOHOro mnpeamera «bHONOTHS» NPOAMKTOBAHO HEOOXOMAMMOCTBIO OOecIeueHus
YCIIOBUM I PEIICHUs] OJHOW M3 aKTyaJIbHbIX 3a/1ay IIKOJbHOTO OHOJIOTHYECKOTO
oOpa3oBaHusi, KOTOpas Tmpeanosiaraet GopMHpPOBaHHE Yy OOYJArOIIUXCSI CIIOCOOHOCTH



aanTUPOBATHCS K U3MEHEHUSIM TUHAMUYHO PA3BUBAIONIETOCS COBPEMEHHOTO MHPA.

[Iporpamma 1o OWOJNOTUU SBISIETCS OPUEHTUPOM ISl COCTAaBJICHHUS PabOUYUX
MporpamMM, aBTOPHI KOTOPHIX MOTYT MPEIJIOKHUTh CBOM BapHaHT MOCIEAOBATEIILHOCTH
U3YYEHUS! U CTPYKTYphl yueOHOTO Marepuaia, CBoe BUIEHUE MyTell (opMUpOBaHUS Y
oOyuaroruxcst 10—-11 kmaccoB NMpeaMETHBIX 3HAHWM, YMEHUH U CHOCOOOB Yy4ueOHOM
NESATETPHOCTH, a TaKKe€ METOJMYECKHX PEIIeHUW 3a7ad BOCIUTAHUS W Pa3BUTHS
cpencTBamMu yueOHoro npeamera «buosnorusy.

buonorus Ha ypoBHE cpeHero oomero 06pa3oBanus 3aHUMaET BaxkHoe MecTo. OH
obOecrieunBaeT (HOPMHUPOBAHUE y OOYYAIOIIMUXCS MPEICTABICHUNA O HAYYHOW KapTHHE
MUpa, paciupseT 1 00001IaeT 3HAaHUS O )KUBOU MIPUPOJIE, €€ OTIMUUTENbHBIX TPU3HAKAX
— YpPOBHEBOH OpTraHM3alldd W 3BOJIOIMH, CO3JACT YCJIOBHS JIs: MO3HAHUS 3aKOHOB
KUBOU MPUPOJIBI, GOPMUPOBAHUS PYHKIIMOHATBHOW TPAMOTHOCTH, HABBIKOB 3JI0POBOTO
1 6e30MmacHoro o0pasa KM3HU, SKOJOTHUYECKOTO MBIIIJIEHUS, IEHHOCTHOTO OTHOIIEHUS K
KUBOU MPUPOJE U YEIIOBEKY.

Bonbioe 3HaueHue OMOJIOTHS UMEET TaKKe JUIsl PEIICHUS BOCHHUTATENIbHBIX U
pa3BUBAIOIIMX 3a7a4 CpPeAHEro oOluiero oOpa3oBaHUs, COLMAIM3ALUN OOYyYaIOIIMXCS.
N3yuyenue Onosnoruu obecreurnBaeT ycloBUs IJisi (OPMUPOBAHUS UHTEIJICKTYaIbHbIX,
KOMMYHUKAITMOHHBIX ¥ HWH()OPMAIMOHHBIX HABBIKOB, 3CTETHYECKOW KYJIBTYPHI,
CIIOCOOCTBYET HWHTETpAIllid OMOJIOTHYECKHX 3HAHWUU C TPEICTABICHUSAMH W3 JIPYTHX
y4eOHBIX MPEIMETOB, B YAaCTHOCTH, (u3MKH, XuMuu u reorpaduu. HaszBaHHbIe
MIOJIOXKEHUST O TpeAHA3HAYCHUU ydeOHOTO mpenMera «bHONOoTHsS) COCTAaBUIU OCHOBY

JUIsL  OTpENENeHUs] TOAXOJO0B K OTOOPY M CTPYKTYPUPOBAHHIO €ro COJEp KaHMs,
MPEICTABJICHHOIO B MPOrpaMMe Mo OUOJIOTHH.

Ot6op conepxkanusi ydeOHOoro mnpenmera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C MO3ULUN KyJIbTYpPOCOOOPa3HOIO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM
oOydaroruecs: JAOKHBI OCBOMTH 3HAHUS W YMEHHUSA, 3HAUYUMbIE IS (POPMUPOBAHUS
oO1el KylabTyphl, OMPEACAIONINE MOBEICHUE YEJIOBEKa B OKPYXKAIOIIEH MPUPOIHON
cpene, BOCTpEOOBAHHbIE B IOBCEAHEBHOM JKU3HU U TNPAKTUYECKOW NEATEIbHOCTH.
Ocoboe MecTo B 3TOH CUCTEME 3HaHUM 3aHUMAIOT AJIEMEHTBI COAEpPKaHUs, KOTOPbIE
CIIy’aT OCHOBOH Juisi (pOpMUPOBaHUS MPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KApTMHE MHpA U LEHHOCTHBIX OPHUEHTALMSIX JUYHOCTH, CIIOCOOCTBYIOIIMX
ryMaHHM3aluy OMOJIOTUYECKOro 00pa3oBaHusl.

CTpyKkTypuUpOBaHUE COAEpKaHU YYEOHOr0 MaTepralia B IporpaMme o OMoJoruu
OCYUIECTBJIEHO C YYETOM NPHOPUTETHOTO 3HAYECHMS] 3HAHUM 00 OTJIMYUTEIbHBIX
OCOOCHHOCTSIX JKMBOM TIPUPOJBI, O €€ YPOBHEBOW OpraHu3aluud W HBojIONUU. B
COOTBETCTBUM C O3TUM B CTPYKType YyuyeOHoro mnpeamera «buosiorus» BbIJEIECHbBI
CIEAYIOIINE COJEpXkKaTeIbHbIe JHHUU: «buonorus Kak Hayka. MeToapl HAy4yHOTO
no3HaHus», «Kierka kak Ouosornueckas cuctemay, «OpranusM Kak OuoJiormueckas
cucteMa», «CucreMa U MHOrooOpa3ue OpPraHUYEeCKOro MHUpay», «IBOJIOLHUS KUBOU
IPUPOJIB», « IKOCUCTEMBI U PUCYILIUE UM 3aKOHOMEPHOCTH.

Lenps uzyyenus: yuedHoro npenmera «bronorus» Ha 0a30BOM YPOBHE — OBJIaJICHUE
OoOy4aronIMMUCs 3HAHUSMHU O CTPYKTYPHO-(DYHKIIMOHAJILHOM OpraHu3aliu KUBBIX



CHUCTEM pa3HOr0 paHra U MNpUOOpPETeHHE YMEHHMM HCIONb30BaTh 3T 3HAHMS AJIS
IPaMOTHBIX JIEUCTBUN B OTHOIIEHUH OOBEKTOB KUBOU MPUPOIBI U PEIICHUS PA3TUIHbIX
KU3HCHHBIX TIPOOJICM.

JlocTmkeHne 1enu u3ydeHuss ydeOHoro mnpeamera «buosnorus» Ha 6a3oBOoM
YpOBHE 00€CIIEUNBACTCS PEIICHUEM CIICAYIONINX 3a/1a4:

OCBOEHHUE 00YYAIOIIUMUCS CUCTEMbI 3HAHUN O OMOJIOTUYECKUX TEOPUSIX, YUCHHSIX,
3aKOHaxX, 3aKOHOMEPHOCTSX, THUIOTe3aX, MpaBUiaX, CIyXalluX OCHOBOM st
(GopMupOBaHUs TPEICTABICHUNA O €CTECTBEHHO-HAYYHON KapTHHE MHUpPA, O METOJaxX
HAyYHOTO MO3HAHUS, CTPOEHUH, MHOTOOOPa3HH U OCOOEHHOCTAX KUBBIX CHCTEM PAa3HOTO
YpOBHSI OpraHHU3aIliH, BBIJAIOUINXCS OTKPBITHUSX W COBPEMEHHBIX HCCIEIOBAHHIX
B OMOJIOTHH;

dopMupoBaHne y O0OyYarOmMXCS TO3HABATENbHBIX, HWHTEIUICKTYaJIbHBIX H
TBOPYECKUX CIIOCOOHOCTEH B MpOIECCEe aHaM3a JAaHHBIX O MYTAX Pa3BUTHS B OMOJIOTHH
HAyYHBIX B3TJISI0B, UACH U MOAXOMOB K M3YYCHHIO >KMBBIX CHCTEM Pa3HOTO ypPOBHS
OpraHu3aIy;

CTaHOBJICHHE y OOy4Yaromuxcsa oOmel KyabTypbl, (DyHKIIMOHAIBHON IPaMOTHOCTH,
pa3BUTHE yMEHHUU OOBACHATH W OIICHMBATH SIBICHUSA OKPYXKAIOIIETO MHpa KUBOU
MIPUPOJIbI HA OCHOBAHWH 3HAHUH U OMBITA, MOJYUCHHBIX PU U3yUYEeHUU OUOJIOTHH;

dopMupoBanne 'y OOy4alOUIMXCsd yMEHHM  WUTIOCTPUPOBATH  3HAUCHUE
OMOJOTMYECKUX 3HAHWA B TMPAKTUYECKOW JEATEIHHOCTH HYEIOBEKa, pPa3BUTHU
COBPEMEHHBIX MEIUIIMHCKAX TEXHOJOTMH U arpoOMOTEXHOJIOTHIA; BOCIHTAHUE
yOEKICHHOCTH B BOZMOXKHOCTH MTO3HAHUS YEIIOBEKOM JKUBOH MPUPOIBI, HEOOXOAMMOCTH
OEepeXHOTO OTHOIICHUS K HEW, COONIIONEHUS JTUYECKUX HOPM TIpU TPOBEIACHHUH
OHMOJIOTHYECKHUX MCCIICOBAHMUIA;

OCO3HAaHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUM JUIsl TOBBILIEHUS  YPOBHS
HKOJIOTMUYECKOH KYIbTYPHI, A7 (GOPMUPOBAHHSI HAYIHOTO MUPOBO33PEHUS;

NpUMEHEHUE TPUOOPETCHHBIX 3HAHWW W YMEHUW B TOBCEAHEBHOM >KU3HU IS
OILICHKH TIOCJIEJCTBUI CBOEW JEATENBHOCTH IO OTHOIIEHUIO K OKpYXalollel cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME M COOJIOJEHUE Mep MNpOoPUIAKTUKI
3a00JIeBaHUH.

B cucreme cpennero obmiero oOpazoBanusi «buosnorusy, usydaemas Ha 6a30BOM
YPOBHE, SIBIISIETCS 0053aTEIHHBIM yU4EOHBIM MPEAMETOM, BXO/ISIIIIAM B COCTaB MTPEIMETHOM
obnactu «EcTecTBEeHHO-HAyUHBIE TPEAMETH.

OO6mee uncno yacoB Il u3ydeHus ouonorun, — 68 yvacos: B 10 kiacce — 34 yaca
(1 gac B Hepemnto), B 11 kmacce — 34 yaca (1 yac B Henento).



COLEPKAHUE OBYUEHMUSA
10 KJIACC

Tema 1. buojsiorusi kKak Hayka

buonorus kak Hayka. CBsizb OMOJOTMU C OOIIECTBEHHBIMHM, TEXHUYECKUMH U
IPYTUMH €CTECTBEHHBIMU HaykamH, (puiiocoduelt, 3STUKON, 3CTETUKON U TipaBoM. Poib
Oouonoru B (OPMUPOBAHWM COBPEMEHHOW HaydHOW KapTuHbl Mupa. Cucrema
OMOJOTHYECKHUX HayK.

MeToapl TMO3HAHWS JKUBOW TPUPOILI (HAOMIOJCHUE, DKCIIEPUMEHT, OIHCAaHHUE,
U3MepeHue, KiaccupuKalus, MoJEIMPOBaHNEe, CTaTUCTUYECKass 00pabOTKa JaHHBIX).

Jlemoucmpayuu:
Ilopmpemuwi: Y. Japsun, I'. Mennens, H.K. Konbuos, /Ix. Yorcon u ®@. Kpuk.
Tabauywl u cxemol: «MeTOJIbI TO3HAHUS JKUBOU TTPUPOJIBI».

Jlabopamopnsie u npakmuueckue paoomoi:
[Ipaktuueckas padorta Ne 1. «cnonp30BaHue pa3IMdHbIX METOIOB MPU U3YUCHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cCUCTEMBI U HX OPraHU3AIUs

XKusble cucteMbl (OMOCHCTEMBI) KaK MOpeaMeT u3ydeHus Ouonoruu. OTinuue
KUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM M WX pa3HOOOpasue. YPOBHH OpraHu3ali OUOCUCTEM:
MOJICKYJIAPHBIM, KJIETOYHBIM, TKAHEBBIM, OPTaHU3MEHHBIM, MOIYJIALMOHHO-BUI0BOM,
AKOCHUCTEMHBIN (OMOTE€OIIEHOTHYECKUI ), OoChEepHBIil.

Jlemoncmpayuu:

Tabauywl u cxemol: «OCHOBHBIE TIPU3HAKH KU3HUY, « Y POBHU OpTaHU3AINH KUBOU
TIPUPOIBD).

Obopyodosanue: Mmoaenb MmoJiekyibl JJHK.

Tema 3. XuMnuyeckuii cOCTaB M CTPOEHHE KIETKH

XUMHUYECKAM COCTaB KIETKUM. XUMHYECKHE DJEMEHTBhI: MaKpPOAJIEMEHTBHI,
MHUKpPOAJIEMEHTHI. Boa 1 MHUHEpabHBIC BEIICCTRA.

DYHKITUY BOABI 1 MHHEPAJLHBIX BEIIECTB B KieTKe. [loaaepxanne 0CMOTHIECKOTO
Oananca.

benku. CoctaB u cTtpoeHue O€IKOB. AMHHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3zamenumble M 3aMEHUMBbIE aMUHOKHCIOTHL. AMHWHOKHUCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpBI O€TTKOBOW MOJIEKYJbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OenkoB. brosornueckne QpyHKITUU OCIKOB.

®epMeHTbl — Ouosiornueckue kartanuzaTopbl. CTpoeHue QepMeHTa: aKTHUBHBIM
HEeHTp, cyocTpatHas cnenuuanocts. Kodhepmentsl. Butamunsl. Otnuuns GpepMeHTOB
OT HEOPTaHUYECKHUX KaTaTu3aTOPOB.



VYrneBonbl: MOHOcaxapuibl (INIOKO3a, pubo3a U Ae30Kcupu003a), Arcaxapuabl
(caxapo3sa, 1aKTo3a) U nojMcaxapuasl (Kpaxmain, IIIMKOTeH, [eJIT0J103a). buonorndeckue
(YHKIIH yTIIEBOIOB.

Jlunu et Tpurmunepuasl, Gochonunuabl, crepouasl. ['unpodunsHo-ruapoPoOHBIE
cBoiicTtBa. buonormueckne ¢yHkuuu smnuaoB. CpaBHEHHE YTriIeBOAOB, OEIKOB U
JIMIIAJIOB KaK KICTOYHUKOB YHEPIUH.

Hykneunossie kucnotel: JIHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX
kucnoT. Ctpoenne u ¢pynkuuu JHK. Crpoenune u pynkiuun PHK. Bunsr PHK. ATO:
CTpO€HHUE U (QYHKIIHUH.

[utonorus — Hayka o kieTke. Knerouynas Teopust — npumep B3aMMOJECVCTBUS UIEN
1 (paKTOB B HAYYHOM NO3HAHUU. MeTOIbl N3YUYEHHUS KIIETKH.

Krnerka kak nenoctHas >kuBasg cuctema. OOlue NMpU3HAKK KIIETOK: 3aMKHYyTas
HapyxHass MeMOpaHa, Monekyibl JIHK kak renernueckuii anmapat, cucTeMa CHHTE3a
Oenka.

Tunsl KJIETOK: dyKapuOTHUYECKas M MHpokapuotudeckas. OCOOEHHOCTH CTPOEHUs
npokapuoTuyeckou kiuetku. Kiierounas crenka 6akrepuil. CTpoeHHEe 3yKapruOTHUECKON
KJIeTKU. OCHOBHBIE OTJINYUS PAaCTUTENIBHOM, )KUBOTHOM M TPUOHOM KIETKH.

IIOBEpXHOCTHBIE CTPYKTYPBl KIETOK — KIETOYHAsl CTEHKA, IJIMKOKAJIMKC, HX
¢ynkuuu. Ilnmazmatudeckass memOpaHa, ee cBoiicTBa W (pyHkiuu. [{uToruiazma u ee
opraHouzabl. OpHoMeMOpanHble opraHouabl kietku: OIIC, ammapat ['onbrxw,
InM30cOMbl.  [lomyaBTOHOMHBIE  OpPraHOMABI KIJIETKH: MHUTOXOHAPHUH, ILIACTHJBIL.
[Tpoucxoxaenre MUTOXOHAPUI U TacTul. Bunel mnactua. HememOpaHHbIe OpraHOUIbI
KJIETKU: PUOOCOMBI, KJIETOYHBIA LEHTP, LEHTPUOJHU, PECHUYKH, XIYTUKU. DyHKIUU
OpPraHoOMJOB KIIETKU. BKitoueHus.

SAnpo — perynsaTtopHblii HEeHTp KieTku. CTpoeHue sapa: saepHas 000J0uKa,
KapHOoIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCnOpT BELIECTB B KJIETKE.

Hemoncmpayuu:

llopmpemwvi: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankinn, K.M. bap.

Juaepammer: «PacnipenieieHne XUMHUYECKUX AJIEMEHTOB B HEKMBOW TNPUPOIEL,
«Pacrnipenenenne XUMUYECKHUX JIEMEHTOB B )KUBOM MPUPOJIC».

Tabauywl u cxemwl: «llepuogudeckas TabIHMIA XUMHYCCKUX SJICMESHTOBY,
«CTpoeHue MOJIEKYyJbl BONbI», «buocuHTe3 Oenkay, «CTpoeHHE MOJIEKYJbl OelKay,
«Ctpoenue pepmentay, «Hyknennossie kuciotsl. JJHK», «Ctpoenne monexysst ATDy,
«CTpoeHue PyKapuOTHYECKOW KIeTKW», «CTpoeHue >XKMBOTHOM KJeTku», «CTpoeHue
pacTUTEIbHOU KIeTKu», «CTpOoeHHE MNPOKAPUOTHUYECKOM KiIeTKn», «CTpoeHue sapa
KIIETKHY, « Y TIAE€BOABD», «JIMIHIbD).

Obopyoosanue: CBETOBOM  MHUKPOCKON, OOOpYyJOBaHUE [JJisi MPOBEICHUS
HAOIIOJICHUM, W3MEpPEHUH, IKCIEPUMEHTOB, MHUKpOIpenapaTbl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KJIETOK.



Jlabopamopusie u npakmuueckue pabomoi:

JlabopatopHast padota Ne 1. «M3yyeHue kaTauTHUECKOW aKTUBHOCTU (EPMEHTOB
(Ha mpuMepe aMuJIa3bl WA KaTaaasbl).

JlabopaTtopnast padota Ne 2. «V3ydeHue CTpOCHHS KJIETOK PACTCHHH, KUBOTHBIX
1 OaKTepuil oI MUKPOCKOIIOM Ha TOTOBBIX MHUKPOTIPEIapaTax U UX OMUCAHUE).

Tema 4. ’KusHenesiTeJIbHOCTb KIETKH

OOmeH BemecTB, WIM METa0oau3M. AcCHUMIIIANMS (TJIACTHYECKUA OOMEH) U
TUCCUMWISIIUSA  (PHEPTeTUYECKUd OOMEH) — JB€ CTOPOHBI €IMHOr0 Tpoliecca
MeTtabonu3ma. Poiib 3aKOHOB COXpaHEHHUsS BEIIECTB W HHEPrMM B MOHUMAHUU
MeTabonu3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOGHBIN U rerepoTpodHsbiii. Poias ¢pepmeHTOB B
oOMeHe BEIlIeCTB U PEBPAIICHUN SHEPTUU B KIIETKE.

®dotocunTe3. CBeroBasi U TemMHoBasi ¢as3pl (oTocuHTe3a. Peakuuu porocuHTesa.
OddextuBHOCTH (poTOCHHTE3a. 3HaueHHe (HOTOCUHTE3A IS )KU3HU Ha 3emiie. Biausaue
yCIOBUM cpeapl Ha (POTOCHHTE3 U CIOCOOBI TOBBIIICHUS €r0 MPOJYKTUBHOCTU Y
KYJIbTYPHBIX PACTCHHUIA.

XeMoCcHHTE3. XeMOCUHTE3UPYIONINE OaKTEPUU. 3HAUCHUE XEMOCUHTE3a JIsl )KU3HU
Ha 3emJIe.

OHepreTuueckuii 0oOMEeH B KIeTKe. PaciieruieHne BEIIecTB, BbIICICHUE U
AKKyMYJIUPOBaHUE SHEPrUu B KIETKE. DTalbl dHEPreTuueckoro oomeHa. Inmkonus.
bpoxenne wu ero Buabl. KHCIOpOAHOE OKHCIEHHE, WA KIETOYHOE JIbIXaHUE.
OxucnurensHoe GocopunupoBanne. IPHEeKTUBHOCTh IHEPTETUIECKOTO OOMEHa.

Peakiuu marpuyHoro cuntesa. ['enernueckas unpopmanus u JJHK. Peanuzanms
reHeTHYeCKo uH(opManmu B KJIeTKe. [ eHeTWYecKWid KOJ ¥ €ero CBOMCTBA.
Tpanckpuniust — matpuubii cuaTe3 PHK. Tpancnsamus — 6uocunTes Oenka. DTarbl
TpaHcisiiun. KonupoBanue aMuHOKUCIOT. Poib pubocoM B OMocuHTE3E Oernka.

Heknerounsie Qopmbl xu3Hu — Bupychl. Uctopust oTkpbiTus Bupycon (J.U.
NBanosckuit). OCOOEHHOCTH CTPOCHUSI U KU3HEHHBIA UK BUPYcOB. baktepuodaru.
bosie3nn pacTteHuil, KWUBOTHBIX M YEJIOBEKAa, BbI3BIBAEMBIE BHUpycaMu. Bupyc
nummyHoaeduiuta yenoseka (BUY) — Bo3Oyautens CITM/la. OOpaTHas TpaHCKPHUTIIINSA,
peBepTaza u unrterpasa. [Ipodunakrtruka pacnpocTpaHeHUs BUPYCHBIX 3a00JI€BaAHUIA.

Jemoncmpavuu:

Ilopmpemwi: H.K. Konbuos, JI.M. UBanoBckuii, K.A. Tumupszes.

Tabauywl u cxemol: «Tunel mUTaHUSY, «MeTaboIN3MY, «MUTOXOHIAPUS,
«HepreTHuecKuii oOMen», «Xioporacty, «Dorocuntesy, «Ctpoenne JJTHK»,
«Ctpoenue u (QyHKIIMOHHpOBaHUE TeHa», «CuHTe3 Oenka», «l eHeTHYeCKUu KOm»,
«Bupyco», «bakrepuodarn», «Ctpoenne u xxu3HeHHbIN 1K Bupyca CI1/]a,
0akrepuodaray, «Permmukarus JJHK».



Obopyoosanue: Moaenu-anmiukanuu «Y aoenue JJHK u tpanckpumimsy»,
«buocunres 6enkay, «CTpoeHue KIeTku», Mojieiab cTpykTypsl JJHK.

Tema 5. PasMHoOkeHNe U HHANBUIYAJIbHOE PAa3BUTHE OPraHM3MOB

KiteTouHbIi HUKII, WM )KU3HEHHBIN UK Ki1eTKku. MHTepdasa u mutos. IIponeccsl,
nporekatone B uHTepdasze. Perumkanus — peakuust matpuuHoro cunresa JIHK.
Crpoenue xpoMocoM. XpOMOCOMHBIN HA0Op — KapuOTUI. JIUTIIIONAHBIA U TarjIOUIHbINA
XpOMOCOMHBIE HaOoOpbl. XpomaTuabl. LluTomormyeckue OCHOBBI Pa3MHOXKEHUS U
WHJVBHUAYaJIbHOTO Pa3BUTHS OPraHU3MOB.

Jlenenue knetkn — Muto3. Craaun murtosa. IIponeccel, npoucxoasiiine Ha pa3HbIX
CTaIUIX MUTO3a. bOIOrMYecKuil CMBICII MHUTO34.

[Iporpammupyemasi ruGesb KIETKH — alloITo3.

@opMbI pa3MHOXEHUSI OPraHU3MOB: O€clojoe W TMojoBoe. Buasl Oecrnosnoro
Pa3MHOXEHUS: JEJICHHE HaJABOE, IOYKOBAaHHUE OJHO- M  MHOTOKJIETOYHBIX,
CHOpoOOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIOHMPOBaHUE
OpraHU3MOB, €r0 3HAUE€HUE ISl CEJIEKIUH.

[TonoBoe pa3MHOXKEHHE, €0 OTINYMS OT OECIIONOTO.

Meiioz. Craguum wMeiosa. IIpouneccel, mnpoucxondiiue Ha CTaausIX Menosa.
[ToBenenne xpomocoM B Meiose. Kpoccunrosep. buonorndyeckuii CMbICIT U 3HAYCHUE
Meno3a.

["ameTorenes — mporecc 0Opa3oBaHUs IMOJOBBIX KJIETOK y KMBOTHBIX. [lomoBbie
’KeJe3bl: CEMEHHUKU U sIMYHUKUA. OOpa3oBaHME M Pa3BUTHE IMOJIOBBIX KIETOK — raMeT
(cepmaTo3ouy, sifliekneTka) — crnepMaroreHe3 u ooreHe3d. OCOOEHHOCTH CTPOEHUS
SMLEKIETOK U criepMaTto3onioB. OmnoaorBopenue. [lapreHorenes.

NunuBuayanbHoe  pa3BuTHe  (OHTOTEHE3). OMOpUOHANIBHOE  pa3BUTHE
(omOpuorenes). Jranbl AMOPUOHAIBHOTO PA3BUTHUS Y TO3BOHOYHBIX >KUBOTHBIX:
npobOyeHue, racTpyisuusa, opraHorene3. llocramOpuoHanibHOE pa3BuTHE. THIIBI
MOCTAIMOPUOHANBHOTO Pa3BUTHSL: MPSAMOE, HEMPAMOE (JINYMHOUHOE). BiiusHue cpeapl Ha
pa3BUTHE OPTaHU3MOB, (PaKTOPbI, CTIOCOOHBIE BBI3bIBATh BPOK/IEHHBIE YPOICTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 IBETKOBOTO PACTEHUSI: CTPOCHUE CEMEHH,
CTaJuu Pa3BUTHSL.

Jemoncmpavuu:

Tabnuyer u  cxemovl: «DOpMBI  pa3sMHOXKEHHS OPTraHM3MOBY», «JIBoitHOE
OIJIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOXKEHHUE PACTECHUI»,
«Jlenenue kieTku 6akTepuit», «CTpoeHne MOJIOBBIX KIETOK», « CTPOCHHE XPOMOCOMBI,
«Knerounsiii ukny, «Pemmukanus JIHKy», «Mwutosy, «Meio3y, «IIpsiMmoe u HenpsiMoe
pa3BuTHE», «l'ameTroreHe3 y MIIEKONMUTAIONIMX W 4YEIO0BEeKa», «OCHOBHBIE CTAaINU
OHTOT'CHE3a.

Obopyodosanue: MMKPOCKOTI, MUKPOIPENAPATHI «CnepMato30uasl
MJICKOTIUTAIOIIETOY», <« SlileKkiIeTka MIleKonuTaromero», «KapuokuHes B KieTkax
KOpEIIKa JIyKa», MarHuTHasE MoAelb-anmnkamusa «Jlenenue xierkn», moaens JIHK,



Moj1eIb MeTa(azHON XPOMOCOMBI.

Jlabopamopnuie u npakmuyeckue pabomol:

Jlabopatopnast padota Ne 3. «Habnrogenne MuTo3a B KJIETKaX KOHYHMKA KOpEIIKa
JyKa Ha TOTOBBIX MUKPOTIIpETapaTax».

JlabopatopHnasi padota Ne 4. «/3ydeHue CTpOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacieicTBeHHOCTH U H3MEHYUBOCTH OPraHU3MOB

[Ipenmer u 3agaum reHetuku. Mcropus pa3zButvs reHeTukd. Ponb nuromoruu
¥ SMOPHUOJIOTMH B CTAHOBJICHUH F€HETUKU. BKi1ai poccuiickux 1 3apyO0eHbIX YUEHBIX B
pa3BUTHE TEHETUKU. MeTo/Ibl TEeHEeTUKH (THOPUIOJIOTUYECKHM, IUTOTEHETUYECKH,
MOJIEKYJIApHO-TeHeTHYeCKHuil). OCHOBHBIE T'€HETHYECKHME TNOHATHS. [ eHeTuyeckas
CHUMBOJIMKA, UCIIOJIb3YEMasl B CXEMaX CKpPELUBaHUN.

3aKOHOMEpPHOCTM HACJIEIOBAHUS TPU3HAKOB, YCTAaHOBIECHHbIE [. Menaenem.
MoHorubpuiHoe CKpelrMBaHue. 3aKOH €AMHO00pa3usi rTMOpHUIOB MEPBOrO MOKOJICHHUS.
[IpaBrino JOMMHMPOBaHUA. 3aKOH PACILEILICHUS IPU3HAKOB. [ MIIOTE3a YUCTOTHI TAMET.
[TonHOE M HEMONHOE TOMUHUPOBAHUE.

JurnbpuaHoe CKpeluBaHHe. 3aKOH HE3aBUCHMOIO HAclIeZOBAHUS IMPHU3HAKOB.
[luroreHeTHueCKME  OCHOBBI ~ AUTHOPUAHOIO  CKpEUIMBaHUA.  AHAIM3UPYIOIIEE
CKpemuBaHue. lcronp30BaHME aHAIU3HUPYIOWIETO CKPELIMBAHUSA IS ONPENCICHUS
TeHOTHUIIa 0COOH.

CuerieHHOe HacienoBaHue mnpu3HakoB. Pabora T. Moprana mo cremieHHOMY
HACJICJOBAaHUIO T€HOB. HapylieHue cuenseHns reHoB B pe3yJIbTaTe KpPOCCUHIOBEpa.

XpOMOCOMHas1 TEOPHSI HACIEICTBEHHOCTH. | eHeTHUEeCKNE KapThl.

I'enetnka mnoma. XpOMOCOMHOE OIpenesieHue mojia. AYTOCOMBI W TOJOBBIE
XpOMOCOMBI. ['OMOramMeTHsIe U rereporaMeTHble opranu3mel. HacienoBanue nmpu3HaKkos,
CLEIICHHBIX C TIOJIOM.

N3meHunBOCTh. BHbl N3MEHUNBOCTH: HEHACIIEACTBEHHA U HacyeacTBeHHas. Poib
Cpelbl B HEHACJIEICTBEHHOM HW3MEHYMBOCTH. XAapaKTEPUCTUKA MOAUPUKALMOHHOM
U3MEHUMBOCTH. BapuanumoHHBIA psJ W BapuauuMoHHAas KpuBas. Hopma peakunun
npu3Haka. KolmuecTBeHHbIE U KaU€CTBEHHbBIC MPU3HAKU U UX HOpMa peakiin. CBONCTBa
MOJAU(PUKALUOHHON U3MEHYUBOCTH.

HacnenctBennas, wWiIM TEHOTUNMYECKAs, W3MEHYMBOCTh. KomOMHAaTHBHAs
U3MEHUYMBOCTh. Mel03 1 MOJIOBOM MPoLiecC — OCHOBAa KOMOMHATUBHON M3MEHUYHMBOCTH.
MyrtanonHasi u3MeHYuBOCTh. Kiaccuukanuss MyTaluii: TeHHbIE, XPOMOCOMHBIE,
reHoMHbple. Yacrota u mpuuuMHbl MyTanuid. MyTtareHHsle  (QakTophl. 3aKoH
TOMOJIOTHUYECKUX PAZIOB B HACIeACTBEHHOW n3MeHunBoctu H.U. BaBuiosa.

BresnepHas HacneCTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka yenoseka. Kapuotun yenoBeka. OCHOBHbIE METO/IbI TEHETUKH YEJIOBEKA:
reHeaJIOTUYECKUN, OJIM3HEIIOBBIN, IIMTOTEHETUUECKUN, OMOXUMUYECKUHN, MOJICKYJISIPHO-



FeHETUYECKUM. CoBpemeHHOe oTpeIeICHUE IreHOTHIIA: ITOJITHOT€HOMHOE
CEKBEHHPOBAHHWE, TI'E€HOTUIIMPOBAHKME, B TOM 4ucie ¢ mnomorisio [II[P-ananu3a.
HacnencrBennnie 3a00JIeBaHMs YeI0BEKa: T€HHBIC 00JIE3HN, O0JIE3HHU C HACJICIACTBEHHOM
IPEAPACTIONIOKEHHOCTBIO, XpOMOCOMHBIE Oojie3Hn. CoMaThueckue W TeHepaTHBHBIC
myTaruu. CTBONOBBIE KIETKH. [IpuUHIUIIBEI 370pOBOTO OOpa3a KU3HU, AHUATHOCTUKH,
npoQUIaKTUKA W  JIGYCHUS TEHETHYEeCKHX Ooje3Hed. Meauko-reHeTH4ecKoe
KOHCYJIbTHPOBaHKE. 3HAUYEHUE MEIUIIMHCKONW I€HETUKHU B MIPEAOTBPAIICHUHU U JICUSHUH
IeHETHYCCKUX 3a00JIeBaHNM YeJIOBEKa.

Jemoncmpavyuu:

llopmpemwi: T'. Mennenb, T. Mopran, I'. ne ®puz, C.C. Yerepukos, H.B.
Tumodees-Pecosckuii, H.W1. BaBumnos.

Tabauyvl u cxemvl:. «MOHOTHUOPUIHOE CKPEIIMBAHHE M €r0 IUTOTCHETHYECKas
OCHOBa», «3aKOH PACHICIJICHHS U €ro UUTOTCHETUYECKas OCHOBA», «3aKOH YHUCTOTHI
rameT», «JluruOpugHoe ckpemmBaHue», «llurtonoruyeckue OCHOBBI AUTUOPHUIHOTO
CKpemuBanus», «Menosy», «B3anmMoAenucTBUE ajuleNbHbIX TI'E€HOB», «l eHeTnueckue
KapThl pPACTEHHM, >XUBOTHBIX W 4YeNOBEKa», «l'eHeTnka mnoja», «3aKOHOMEPHOCTH
HACJIEOBAHUsI, CUEIUICHHOTO C MOJ0M», «KapruOTHUIIbl YeIOBEKa U JKUBOTHBIX», « Bubl
U3MEHUUBOCTHY», «MonudukanuonHas HW3MEHYHMBOCTh», «HacnenoBanue pesyc-
dakTopay, «I'eHeTrKa rpynn KpoBu», « MyTallMOHHAs U3MEHYUBOCTD.

Obopyodosanue: Mojenu-anmukanuu ~ «MOHOTHOPUAHOE  CKPEIIUBAHUEY,
«Henonnoe nomMuHMpoBaHuey, «Iurndpuanoe ckpenimBanuey, «llepekpect XxpoMocom»,
MUKpPOCKOII M MuKponpenapar «/[pozopuna» (Hopma, myrauuu (OpMbI KpbUIbEB U
OKpacku Tena), repoapuii «I'opox moceBHON.

Jlabopamopnsie u npakmuueckue paoomoi:

JlaGoparopnas pabora No 5. «M3ydyeHwe pe3ynbTaTOB MOHOTHUOPHIHOTO H
TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOTIPETapaTax.

JlabopaTtopHas pa6ota Ne 6. «M3ydenne moaudpuKarmoHHON HW3MEHUYHUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBO».

Jlabopatopuass padota Ne 7. «AHanu3 MyTanui y Apo30(uiabl Ha TOTOBBIX
MUKpOIIperaparax.

[Tpaxtrueckas padora Ne 2. «CocTaBlieHHE ¥ aHAJIU3 POJIOCTIOBHBIX YEIIOBEKAY.

Tema /. Cesiekniusi oprann3mMoB. OCHOBbI OHOTEXHOJIOTUH

Cenekuys KaK HayKa U Mpolecc. 3apoKACHUE CEIEKINHA U JOMECTUKALNS. Y YEeHUE
H.W. BaBunoBa o 1eHTpax MPOUCXOXKIACHUS U MHOTOOOpa3usi KyJbTYPHBIX PaCTEHUH.
[{eHTpbI MPOUCXOKACHUS TOMAIIHUX KUBOTHBIX. COPT, MOpoAa, IITAMM.

CoBpeMeHHbIE METO/bl CeNeKIMH. MaccoBbli U HHAMBUAYAJIbHBIM OTOOpPHI B
CeNIeKUMU pacTeHHMd W KUBOTHBIX. OleHKa »Kkcreppepa. bBiIM3KOpOACTBEHHOE
ckpeuiuBanue — MHOpuauHT. Yucras nunus. CkpelMBanue YUCThIX JuHUM. ['eTeposuc,
win rubpuaHas cuna. HepoacTBeHHoe ckpemuBaHue — ayTOpuauHr. OtaaneHHas



rubpuausaius u ee ycrnexu. VICKycCTBEHHBIM MyTareHe3 U IMOJyYeHUE MOJMUILIOUIOB.
JlocTUKEHUS CeNEKIIMU PACTEHUH, S)KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHonorus kak oTpacib IPOU3BOJACTBA. | '€HHASI MHXKEHEPHU. DTallbl CO3/IaHUS
pekoMOunantHot JIHK wu Tpancrennsix opranu3smMoB. KieTouHas uWHXKeHEpHs.
Kinerounsle KynpTypbl. MUKpOKIOHAJIBHOE pa3MHOXEHUE pacTeHuil. KioHupoBaHue
BBICOKOTIPOJYKTUBHBIX  CEIbCKOXO3SIMCTBEHHBIX  OPraHU3MOB.  OJKOJOTUYECKUE U
studeckue mpodiembl. [MO — reHeTHYECKH MOIU(PUIIPOBAHHBIE OPTaHU3MBI.

Jlemoncmpayuu:

Ilopmpemwi: H.W. BaBunos, U.B. Muuypumn, I'.J]. Kapneuenko, M.®. MIBaHOB.

Tabauywl u cxemwl: xapTa «L{eHTpBI IPOUCXOKIEHUS 1 MHOTO00pa3Hsl KyJIbTYPHBIX
pacteHui», «I[1opoapl TOMaHUX JKUBOTHBIX», «COpTa KYJIBTYPHBIX PACTCHUI,
«Otnanennas rudpuan3anus», «Padotel akagemruka M.®. BanoBay, «Ilomurionaus,
«O0BeKThI OMOTEXHONOTUNY, «KIleTOuHbIE KyJIBbTYphl U KIIOHUPOBAHUEY,
«KoHcTpynpoBanue u nepeHoc reHoB, XPOMOCOM.

Obopyoosanue.: MyJISKA TUIOJOB U KOPHEIUIOAOB JUKHUX (POPM M KYJIBTYPHBIX
COpPTOB pacTeHuii, repbapuii «CeabCKOX035UCTBEHHbBIE PACTEHUSI.

Jlabopamopnvie u npakmuueckue padoomol:

Okckypcusi « OCHOBHBIE METOJbI M JOCTHKEHUS CEJEKIUU PACTEHUM U KUBOTHBIX
(Ha CeNeKIIMOHHYIO CTaHIMIO, IUIEMEHHYIO (epMy, COPTOMCHBITATENBHBIN YYacTOK,
B TETUIMYHOE XO3SIMCTBO, IA0OPATOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

11 KJIACC
1 gac B Hegemto, Bcero 34 yaca, u3 HUX 2 4aca — pe3epBHOE BpeMsl.

Tema 1. IBosTronHOHHAS OMOJIOTHSA

[Ipennocbuiku BO3HUKHOBEHHUSI 3BOJIIOIIMOHHON TEOPUHU. DBOJIOLIMOHHAS TEOPUS U
ee MecTo B Ouojioruu. BiusiHue SBOIIONMOHHOM TEOPUU HA Pa3BUTHE OUOJIOTUH U
JIPYTUX HayK.

CBugerenscTBa  3BOJIOLMM.  [lameoHTONmOrMYyeckue:  MOCIEAOBATEIBHOCTD
MOSIBJIGHUS] BUJIOB B  MAJCOHTOJOTMYECKOM  JICTOMHUCH, TIEPEXOJHbIC  (POPMBL.
buoreorpaduyeckue: cxoacTo u paznunune GayH u GIop MaTepruKkoB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOJACTBA W pa3iudusi OSMOPHUOHOB pPa3HBIX BHUJIOB
MO3BOHOYHBIX.  CpaBHUTEIBHO-aHATOMHYECKHUE:  TOMOJIOTUYHBIC,  aHAJIOTHYHBIC,
PYIMMEHTApHbIE OpraHbl, aTaBU3MbL. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX META0OJMUYECKHX IyTeH Yy BCEX
OpraHu3MOB.

OBomonnonHas teopust Y. Jlapsuna. [Ipennockuiky BOSHUKHOBEHUS JapBUHUA3MA.
JIBVOKyIre CHWIIbI JBOJIIOIUMU BUIOB 10 JlapBuHY (M30BITOYHOE pPa3MHOXKEHUE MPU
OTPAaHUYECHHOCTH  PECYpPCOB,  HEOIPEIEICHHAs U3MEHUMUBOCTh, Oopbba 3a
CYIIIECTBOBAHKE, €CTECTBEHHBIN OTOOD).



Cunrernueckas teopus 3Bosmonnu (CTD) u ee 0CHOBHBIE TIOJIOKEHUS.

Muxkpossomonus. [lonmynsanus kak equHUNA BUIA U 3BOJIIOLHH.

JIBukytue cuibl ((hakTOphl) BOJIIOIUMU BUJIOB B IPUpoJie. MyTalmoHHBIN npoliecce
¥ KOMOMHATUBHAs U3MEHUMBOCTb. [lomynsiiinoHHbIE BOJIHBI U Apeiid reHoB. M3omsuus u
MUTPALIHSL.

EctecTBenHbIit 0TOOp — HampaBisomui GpaxTop 3Boonnu. GopMbl €CTECTBEHHOTO
otOopa.

[IpucnocoOaeHHOCT,  OpPraHM3MOB  Kak  pe3ysbTaT dBojouuu. IIpumepsl
MPUCTIOCOOICHUN y OpraHu3MoB. ApoMopd 036l U UAMOATAANTALIUH.

Bun u Bunoo6paszosanne. Kputepun Buma. OcHOoBHBIE (POPMBI BHI00OPA30BAHMS:
reorpauyeckoe, 3KOJIOrHuecKoe.

MakposBomorusi.  PopMbl  3BONIONMU:  (puileTHYECKasl,  JIUBEPreHTHas,
KOHBEpreHTHas1, napauiesbHas. HeoOpatuMocTh 3BOMIOLHUN.

[IpoucxoxneHne OT HecNeNHAIU3UPOBaHHbIX TpenkoB. [Iporpeccupyromas
crnenuain3anvsa. AJanTUBHAS pagualus.

Jlemoncmpayuu:

Ilopmpemuwi: K. JIlunnen, XK.b. Jlamapk, Y. {apsun, B.O. Koanesckuii, K.M. Bap,
9. I'ekkenw, @. Mromnep, A.H. CeBep1ios.

Tabnuyer u cxemvl: «Pa3BuUTHE OPraHUYECKOTO MHUpa Ha 3eMie», «3apObIIin
MMO3BOHOYHBIX JKUBOTHBIX», «APXEONTEPUKC», «DopMbl OOPHOBI 3a CYIIECTBOBAHUEY,
«EctectBeHHBIN 0TOOpPY», «MHOr0o0oOpasue copToB pacteHuit», «MHOrooodpasue mopo
KUBOTHBIX», «[lomysiiiuny, « MyTaliMoHHast K3BMEHYHUBOCTEY, K ApOMOpP(O3bD»,
«anoananrtanuny», «OO01mas aereHepanus», «J[Brwxyime cuibl 3Boonuny, «Kapra-
cxema mapipyta nyremiectBusa U.JapBunay, «bopr0a 3a cyiiecTBoBaHHUEY,
«IIpucnoco6IeHHOCTh OPraHu3MOBY, «I eorpaduyeckoe BHI000pa30BaHUE,
«IKOJIOTUYECKOE BUA000pa30BaHUEY.

Obopyoosanue. KOIJIEKIHUS HACEKOMBIX C Pa3IMYHBIMH TUIIAMH OKpPAaCcKH, HaOOp
IJIOZIOB U CeMsH, KoJUTeKIus «lIpuMephl 3alIUTHBIX NPUCTIOCOOJIEHUN Y KUBOTHBIX),
Mozenb «OCHOBHBIC HAMpPABICHUS HBONIONUNY», OOBeMHas wmonaenb «CTpoeHue
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX.

buoreorpaduueckas kapra mupa, koyekius «DopMbl COXpaHHOCTH MUCKOIIaeMbIX
’KUBOTHBIX W pacTeHuil», Mozenb anmaukanus «llepekpect Xpomocomy», BIaXHbIE
npenapatbl  «Pa3BUTHE HacekoMoroy», «Pa3BUTHE JISITYLIKW», MHUKpOIpEnapar
«/Ipo3odumna» (Hopma, MyTaruu GOpMbI KPBUTEEB U OKPACKH TEJIA).

Jlabopamopnuie u npakmuyeckue paoomol:
Jlaboparopnas pabota Nel. «CpaBHeHHE BUIIOB 110 MOP(OIOTHUIECKOMY KPUTEPHUIOY.
JlaGoparopHas pabora Ne 2. «Onucanue mpucrnocoOJIEHHOCTH OpraHu3Ma U ee
OTHOCHUTEIILHOTO XapaKTepay.



Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HHU HA 3eMJie

JloHaydHble TIPEACTABICHUS O 3apOXKICHUM JKU3HU. HaydHble TUIIOTE3bI
BO3HMKHOBEHUS JKW3HU Ha 3emiie: aOMOreHe3 U MaHCIepMus. XUMHUYECKask SBOITIOLU.
AOGHOTeHHBIN CUHTE3 OPTaHMYECKHX BEIIECTB U3 HEOPraHUYECKUX. DKCIEPUMEHTAIbHOE
MOJTBEPKIACHUE XUMUYECKOM 3BOIOIMHY. HavalibHbIe 3Tanbl OMOJI0THYECKOM IBOTIOIUH.
['umoteza PHK-mupa. ®opmupoBanue MeMOpaHHBIX CTPYKTYp U BO3HUKHOBEHHE
npoTOKJIETKHU. [IepBbIie KiIeTKH U uX 3BOJOLUSA. DOPMUPOBAHNE OCHOBHBIX TPYIII )KHBBIX
OpPraHU3MOB.

Pazutne xwu3Hum Ha 3emisie mo spam u nepuoaam. Kartapxeil. Apxeickas u
nmpoTepo3oiickas 3pel. Ilaneo3olickas spa U ee mepuoabl: KEMOPUHCKUH, OPTIOBUKCKHM,
CUJIypHUMCKHN, TEBOHCKAW, KAMEHHOYTOJIbHBIN, TIEPMCKHUU.

Me3030iicKast apa U €€ EPUOIbl: TPUACOBBIN, FOPCKUI, METOBOM.

Kaiino3zolickas spa u ee Iepuo/ibl: MajeOr€HOBbIN, HEOT€HOBBIM, aHTPOIIOTE€HOBBIM.

XapakTepucTrKa KIMMaTa ¥ Fe0JIOTHYECKUX MpoueccoB. OCHOBHBIE ATAIIbI BOJIFOLUN
PACTUTENBHOTO U )KUBOTHOTO MUpa. ApoMOp(O3bl Y pACTEHHI U )KUBOTHBIX.
IlosiBieHMeE, pacuBET U BBIMUPAHHUE TPy )KUBBIX OPTaHU3MOB.

CucremMa OpraHM4ecKOro MwHpa Kak oOTpakeHue »HBomound. (OCHOBHBIE
CUCTEMATUYECKHUE IPYIIIILI OPraHU3MOB.

OBOJIIOLMSA 4YEJIOBEKA. AHTpOIOJNOTHA Kak HaykKa. Pa3BuTHe mnpeAcTaBiIeHHN O
IIPOUCXOKICHUH YeJOoBeKa. MeTonbl n3ydeHus antponorese3a. CXOACTBa U pa3andus
YEJI0BEKA U JKUBOTHBIX. CUCTEMAaTHUECKOE MOJIOKEHNE YETOBEKA.

JIBwxymme cuibl ((pakTopel) aHTpororeHe3a. HacnmencTBeHHas W3MEHUYMBOCTH
U €CTECTBEHHBIN 0TOOp. OOIIECTBEHHBINM 00pa3 >KU3HU, U3TOTOBJICHUE OPYAUN TpyAa,
MBIILIJIEHUE, PEYb.

OCHOBHBIE CTaAMM W BETBU DBOJIIOLMU YEJIOBEKA: ABCTPAIONMUTEKH, UYenoBek
yMenbii, YenoBek npsmoxonsdmuid, YenoBek HeaHIepTalbCKuil, YelnoBEK pa3yMHBIN.
Haxonku mckomaeMbIX OCTaTKOB, BPEMs CYIIECTBOBaHHA, 00JAacTh paclpoCTpaHEHUs,
00BEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIHS.

YenoBeueckue packl. OCHOBHBIE OOJBIIME pachl: €BpONeoH]IHAsA (eBpa3uiickasi),
HErpo-aBCTpAIONAHAs (PKBATOpHUANIbHAS), MOHTOJOUIHASA (A3MATCKO-aMEPUKAHCKAs).
YepTbl NOPUCHIOCOOJICHHOCTH MPEACTABUTENEH UYENOBEYECKUX pac K YCIOBUAM
cyuiectBoBanus. EqnHCTBO uenoBeuecknx pac. Kpuruka pacusma.

JHemoncmpavyuu:

Ilopmpemuwi: ®©. Penn, JI. [Tactep, A.N. Onapun, C. Munnep, I'. FOpu, Y. JlapBuH.

Tabnuywl u cxemot: «Bo3nnknoBerne CoTHEUHON CUCTEMBI», «Pa3BuTHE
OpraHUYECKOro MUpay, «PacTurenpHas KieTkay, «JKuBOTHas KIIETKa,
«IIpokapuotnyeckas kierka», «CoBpeMeHHas CHCTEMa OPTraHUYECKOTO MUPAY,
«CpaBHEHHE aHATOMHYECKUX YEPT CTPOCHUSI UETIOBEKA U YEJIOBEKOOOPA3HBIX 00€3bsIH,
«OCHOBHBIE MECTa MAaJCOHTOJIOTHYECKUX HAXOJO0K MPEIKOB COBPEMEHHOIO YEIOBEKA,
«/lpesHenmne moan», «Jpesaue moan», «llepseie COBpeMEHHBIE TN,
«YenoBeyecKue pacoD».



Obopyoosanue: myinsbku «lIpoucxoxaeHue yeaoBekay (OIOCTHI aBCTpaIONUTEKA,
NMUTEKAHTPOIa, HEAHJEPTaliblla, KPOMAHbOHIIA), CJIEMKH WU MU300paKeHUs KaMEHHbIX
OpyIui  TEepBOOBITHOTO  4YeloBeKa  (KaMHHU-YOMNIEephl,  pyOmia,  ckpebia),
reoxXpoHojioruyeckas Ttabnuna, Koulekiuus «PopMbl COXPAaHHOCTH HMCKOMAeMbIX
KUBOTHBIX U PACTECHUI».

Jlabopamopnuie u npakmuyeckue padoomul:

[Ipaktuueckas pabora Ne 1. «M3yueHHe HCKOMAaeMbIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJIJICKIIUSIX).

DKCKypcust «IBOJIOLNS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHbIN
WJIM KpaeBeqYECKU My3€e).

Tema 3. OpranusmMbl 4 OKpPY KaloIias cpeaa

DKoJIOTHSI KaK Hayka. 3aJadd M pasleiibl 3KOJIOTMH. METolbl 3KOJOTMYECKUX
MCCIIE0BAHMM. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOIO YEIOBEKA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3AYIIHAs, IOYBEHHAs,
BHYTPUOpPTraHU3MEHHas!.

Oxonoruueckue  (daktopel.  Knaccuduxamuss — skonornueckux  (GaKTOpOB:
abnoTuyeckre, OMOTUYECKUE U aHTPOTIOTeHHbIE. J[elicTBHE IKOJIOTHYeCKUX (PAaKTOpOB Ha
OpraHU3MBI.

AGuoTtnueckue ¢GakTOpbl: CBET, TEMIIEpaTypa, BIAKHOCTb. DOTONEPUOIU3M.
[IpucnocoGeHus: OpraHu3MoOB K JIEUCTBUIO a0MOTHYECKUX (pakTOpoB. buonoruueckue
PUTMBI.

buotnueckue ¢daktopel. Bumabl OMOTHYECKHX B3aMMOJEHCTBUN: KOHKYPEHIIUS,
XUITHUYECTBO, cuMOMo3 u ero ¢Gopmel. [lapasutusm, koomepaius, MYyTyalu3M,
KOMMEHCalIu3M  (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIU3M, HEUTpaIu3M.
3HaueHue OWOTHUYECKUX B3aUMOJICUCTBHM U1  CYIIECTBOBAaHUS OpPraHU3MOB B
MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHUE XapaKTePUCTUKHU MOMysiiui. OCHOBHbBIE MOKA3aTEH MOMYJISIUU:
YUCJIEHHOCTD, MJIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTh, MPUPOCT, MUrpanusi. luHamuka
YUCJIEHHOCTH TIOMYJISIITUN U €€ PETYJISIIHS.

Jemoncmpavuu:

Ilopmpempsi: A. I'ymbonpar, K.®. Pynbe, O. ['ekkerns.

Tabnuyer u cxemvi: xapra «llpupomnsie 30HBI 3eMim», «Cpeabl OOUTaHUS
opranu3sMoB», «®oronepuoausm», «llomymsauum», «3aKOHOMEPHOCTH  pOCTa
YUCJICHHOCTH MOMYJISIIIUU UHPY30puu-Tyheabkuy, «IluiieBsie nenmny.

Jlabopamopnule u npakmuyeckue paoomol:

Jlabopatopuass padora Ne 3. «Mopdonoruueckne OCOOCHHOCTH pacTEeHUN U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHast pabora Ne 4. «BnusHue cBeTta Ha POCT U Pa3BUTHE UYECPCHKOB
KOJIeyCay.



[Ipaktuueckass padora Ne 2. «llomcuer MIOTHOCTH MOMYJSUUNA Pa3HBIX BUIOB
paCTEHUIN.

Tema 4. CooluecTBa ¥ 3K0JI0THYECKHE CHCTEMbI

CooOmiectBo opraHu3MoB — OuoreHo3. CTpyKTypsl OHOIIEHO3a: BHIOBaf,
MPOCTPAHCTBEHHAs, Tpoduueckas (muuieBas). Bunpi-nomuHantel. CBsi3u B OMOLIEHO3E.

Dkosoruueckue cucteMsl (3kocuctemsl). [lonaTue 00 skocucTeMe U GUOreoIeHO3e.
QOYHKITMOHATBHBIC KOMIIOHEHTHI SKOCUCTEMBI: TTPOTYIICHThI, KOHCYMEHTBI, PEIYIICHTHI.
KpyroBopor BeniecTB 1 NOTOK 3HEPTUU B dKOcucTeMe. Tpoduueckue (MUIIEBbIe) ypOBHU
skocucTeMbl. [IumeBbie nenu u cetd. OCHOBHBIE MOKa3aTeIu YKOCUCTEMBI: Onomacca,
OPOAYKIHS. OKOJOTMYECKHe TMUPaMHUAbL: TPOAYKIIMH, YHCIEHHOCTH, OHOMACCHI.
CBolicTBa SKOCUCTEM: YCTONUHUBOCTh, CAMOpPETYJIsilus, pa3BuTHe. CyKkieccus.

[IpuponHbie 3KOCHCTEMBI. DKOCHCTEMBI 03€p M pEK. DKOCHCTEMa XBOWHOTO
WIH IIAPOKOJIMCTBEHHOIO Jieca.

AHTpPOTIOTE€HHBIE YKOCUCTEMBI. ATPOIKOCUCTEMBI. YPOOIKOCHUCTEMBI.
buonoruueckoe n Xx034iCTBEHHOE 3HAUYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak Qakrop ycrounBocTH 3KocucteMmM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HO0Opa3us Ha 3eMIie.

VYuenue B.U. Bepnajackoro o 6uocdepe. I'panulibl, cocTaB U CTpyKTypa 6Mocdhepsl.
XuBoe BemectBo u ero (QyHkauu. OcobeHHOcTH Ouocdepsl Kak ria00anbHOI
sKOCHCTEMBI. /[uHaMuUeckoe paBHOBECHE U 00paTHas CBsA3b B Onocdepe.

KpyroBopoTsl BemiecTB 1 OMOre0OXUMHUECKHUE IIMKIIBI DJIEMEHTOB (YTJIepo/ia, a30Ta).
3oHabHOCTH OUochepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoseyecTtBOo B Ouocdepe 3emsid. AHTPONOTCHHBIE HU3MEHEHHSI B Ouocdepe.
['moGanbHbIE SKOJIOrHYECKHUE TTPOOIIEMBI.

CocymecTBoBaHe MPUPOJLI U yeroBedecTBa. CoxpaHeHHe OMOpa3HOOOpa3us Kak
OCHOBa yCTOWYMBOCTH Ouocdepsl. OCHOBA PalMOHATILHOTO YIPABJICHUS MPUPOTHBIMU
pecypcamu U UX UCTIONIb30BaHue. JlOCTIKEeHUsT OMOJIOTHHN B OXpaHa MPUPOIbI.

Hemoncmpayuu:

Ilopmpemwvi: A.J1. Tencnu, B.H. Cykaues, B.U. Bepnaackuii.

Tabauyst u cxemwl.: «Ilumessie 1ienuy, «bUOIIEHO3: COCTAB U CTPYKTYpay,
«IIpupoanbie coodmecTBa», «llenu nuTaHus», «IKOJOTUUECKaAs MUPAMHIAY,
«buocepa u denoBek», «IKOCHCTEMa IMIUPOKOIUCTBEHHOTO Jiecay, «IKOCHUCTEMA
XBOWHOTO Jieca», «buoneno3 BogoeMa», «ArponeHos», «IIpuMepHbie aHTPONOTEHHBIE
BO3JCHUCTBUS HA MPUPOAY», «BaxHeWlinme HWCTOYHUKM 3arpsA3HEHUsT BO3AyXa U
IPYHTOBBIX BOj», «llouBa — BakHelmmas cocTaBisomas Ouochepr», «DaKTOPbI
nerpaganuu mouBy, «l[lapaukoBeiit 3G dexT, «DPaKkTOpbl paIuOaKTUBHOIO 3arps3HEHUS
ouochepn», «Ob6mas ctpykTypa 6uocheps», «Pacnpoctpanenne xxu3Hu B 6rocheper,
«O30HOBBIN 3kpan Ouocheps», «Kpyrosopor yriaepona B Ouochepe», «KpyroBopor
a3oTa B PUPOJE».



Obopyodosanue: Mojlelb-anmuIMKalusa «TUIIHMYHBIE OWOIIEHO3BI», TepOapuid
«PacTtutenbHble cooOmIecTBa», Koyuekiuuu «buonenos», «Bpeautenu BakKHEUIINX
CETCKOXO3SIMCTBEHHBIX KYJIBTYp», repOdapuu W KOJUICKIIUA PACTCHUN M JKUBOTHBIX,
MPUHAJIEKAIIME K Pa3HbIM DKOJIOTMYECKUM TpynmnaMm OJHOro Bupaa, KpacHas kHura
Poccuiickoit @eneparyu, n300pakeHUs OXPaHIEMbIX BUJIOB PAaCTCHUHN U )KUBOTHBIX.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA NTPOT'PAMMBI
1O BUOJIOTUHN HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

Cormacao ®I'OC COO ycraHaBIMBAIOTCS TPEOOBAaHUS K pe3yJbTaTaM OCBOCHHS
oOyyarolMMUCsl ~ IporpaMM  CpedHero  o0mero  o0pa3oBaHUS:  JIMYHOCTHBIM,
METaNpeAMETHBIM U NIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDI

B crpykType JIMYHOCTHBIX pe3yJIbTaTOB OCBOCHUsA IipeaMera «buomorus»
BBIJICJICHBI  CJIEAYIOIIME COCTAaBISIONIME: OCO3HAHHWE OOYYaIOIUMHUCS POCCUUCKOU
FPaXJaHCKOM HJICHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BUTHIO, CAMOCTOSITEIIBHOCTH U
CaMOOTIPE/ICIICHUIO, HAIMYUE MOTHBAIMU K OOYYEHHIO OMOJIOTHH, IeJeHANpaBICHHOE
pa3BUTHE BHYTPEHHUX YOEXKICHUN JMYHOCTH HA OCHOBE KIIOYEBBIX IIEHHOCTEH H
HUCTOPUYECKUX  TPaAWIUKd  pa3BUTHS  OMOJIOTMYECKOTO  3HAHUSA, TOTOBHOCTh U
CIIOCOOHOCTh 00YYaroNuXcsi PyKOBOJICTBOBATHCS B CBOEH JEATEIBLHOCTH IEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKaMH, NPUCYIIUMHU CHCTEME OHOJIOTHYECKOTO 00pa30oBaHMS,
HAJIMYHUE DKOJOTUYECKOTO MPABOCO3HAHHUSA, CIIOCOOHOCTH CTaBUTh LIEU U CTPOUTH
YKU3HCHHBIE TIJIAHBI.

JInyHOCTHBIE pe3ynpTaThl OCBOCHUS Tmpenmera «buonorus» pmocrurarorcs
B E€IUWHCTBE Y4YyeOHOH M  BOCIHUTATEIHLHOM  JEATEIBHOCTM B COOTBETCTBUU
C TPaJWLMOHHBIMH POCCUMCKMMH COLMOKYJBTYPHBIMU, HUCTOPUYECKUMU U JYXOBHO-
HPABCTBEHHBIMU IICHHOCTSMH, TPHUHATHIMA B OOIIECTBE NpPaBWIAMH W HOpPMaMu
MOBEICHUSI W  CIOCOOCTBYIOT  MpOIECCaM  CaMOIIO3HAHWS,  CaMOBOCIHMTaHUS
Y CaMOPA3BUTHS, PA3BUTHUS BHYTPEHHEN NTO3UIUU JJUYHOCTH, ITATPUOTU3MA, YBAXKEHUS K
3aKOHY W NPaBONOPAIKY, YEJIOBEKY TpyJa M CTApIIEMY MOKOJEHUIO, B3aUMHOIO
YBaXXEHUsA, OEpPEKHOTO OTHONIICHHWS K KYyJbTYPHOMY HACICIUI0 W TPATUIUAM
MHOTOHAIMOHAJIBHOTO Hapo1a Poccuiickoit Denepanuu, NpupoIe U OKPYKAIOIIEH cpeie.

JIngHOCTHBIE pE3yJIbTaThl OCBOCHUS y4eOHOTo mpeaMmera «buosorus» mgOJKHBI
OTpaxaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOYy4YalIMXCA  PYKOBOJCTBOBATHCS
cOpMUpPOBAHHOW BHYTpPEHHEW TO3UIIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIMM, TO3UTUBHBIX BHYTPEHHUX YOCKICHUH, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM
IIEHHOCTSIM POCCHUUCKOTO OOIINeCTBa, pAaCHIMPEHHUE KU3HEHHOTO ONbITa W OIbITa
JNEATEIBHOCTH B IIPOLIECCE peajr3ally OCHOBHBIX HAlPaBJICHUN BOCIUTATEIbHOU
JNEATENBHOCTH, B TOM YUCJIE B YACTH:



1) rpaskaaHcKoro BOCIIMTAHUS:

COPMUPOBAHHOCTh TPAXKIAHCKON IMO3UIIMKA OOYYAIOMIerocsi KaK aKTHBHOTO H
OTBETCTBEHHOTO YJICHA POCCUHCKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYIHOHHBIX IPaB W 00S3aHHOCTEH, YBaXKCHHE 3aKOHA U
MPABOIOPS/IKA; TOTOBHOCTh K COBMECTHOM TBOPYECKOW AEATEILHOCTH MPU CO3aHUU
y4eOHBIX MPOEKTOB, PEIICHHH YyUYeOHBIX W IIO3HABATEIBHBIX 3a]a4, BBHIMOJIHCHUN
OHMOJIOTHYECKHX IKCIIEPUMEHTOB;

CIOCOOHOCTh OMPEAEIATh COOCTBEHHYIO IMO3MIIMIO 1O OTHOIICHHIO K SBICHHUSIM
COBPEMEHHOM KU3HU U OOBSICHATD €¢;

YMEHHE YYHWTHIBATH B CBOHMX JCHCTBHSIX HEOOXOJAUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHS JIIOJICH C pPa3sHBIMH YOEXKJCHHSIMH, KYJIbTYPHBIMH LEHHOCTIMH MU
COILMAIbHBIM TIOJIOKCHHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B HPOIIECCE COBMECTHOTO BBIMTOJHEHHS YYCOHBIX,
MIO3HABATENIBHBIX U MCCJICIOBATEIbCKUX 3a/1ad, YBAKUTEIbLHOE OTHOIICHHE K MHCHHUIO
OIITOHEHTOB MPH 00CYKIEHHUHU CIIOPHBIX BOIIPOCOB OHOJIOTHUECKOTO COMCPIKAHMS;

TOTOBHOCTH K T'yMaHUTApHOW M BOJIOHTEPCKOU IEATEIHOCTH;

2) MaATPUOTHYECKOT0 BOCTIUTAHMSI:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPaX)TAHCKOM WJIEHTUYHOCTH, NATPUOTHU3MA,
YBa)KE€HHSI K CBOEMY Hapojly, YyBCTBa OTBETCTBEHHOCTHU mepen PoamHo#, ropocTu 3a
CBOM Kpal, CBOWO PoauHy, CBOW S$3BIK W KyJIbTypy, MPOUIJIOE M HACTOSAIIEE
MHOTOHAIIMOHAJIBHOTO Hapoa Poccuu;

LEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEAWI0 W MaMSATHUKAM MPUPOJBI,
NOCTHXKEHUAM Poccuu B HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CITOCOOHOCTh OIEHMBATh BKJIAJI POCCUICKUX YUYEHBIX B CTAHOBJICHUE U Pa3BUTHE
OMoJIOTMH, MOHUMAaHUE 3HAYCHUsI OMOJIOTMU B MO3HAHUM 3aKOHOB MPUPOJIbI, B JKU3HU
YeJIOBEKa U COBPEMEHHOIO 00IIIEeCTBa;

ujeiiHas yOeXKJIeHHOCTh, TOTOBHOCTh K CHyKeHHIO OTEUYecTBY W €ro 3allluTe,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHHSI:
OCO3HaHue JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpMHUPOBAHHOCTHh HPABCTBEHHOI'O CO3HAHMS, STHUECKOTO ITOBEICHHUS,
CIIOCOOHOCTh OIICHMBATh CHUTYAaIllMI0 W TPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHUPYSACH HA MOPAIIBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH,;
OCO3HAHME JTMYHOTO BKJIAJIa B MIOCTPOECHUE YCTOMYMBOTO OYIyIIIETO;
OTBETCTBEHHOE OTHOILICHUE K CBOUM POIUTEINISIM, CO3JAaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOT'O MPHUHATHS LEHHOCTEHM CEMEWHOM XWU3HU B COOTBETCTBHM C TPAIUIUSIMU
HapoaoB Poccuu;

4) 3CTeTHYECKOro BOCIIMTAHUS
ACTETHYECKOE OTHOIIEHHWE K MHpPY, BKIIOYas OSCTETHKY ObITa, HAy4dHOTO
U TEXHHYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;



IIOHUMMaHUEC OJOMOIMOHAJIBHOI'O BOBI[GI\/'ICTBI/IH JKHUBOM npupoabl U €€ HCHHOCTU,
T'OTOBHOCTB K CAMOBBIPAKCHUIO B PA3HLIX BUJAX UCKYCCTBA, CTPEMIICHHUC ITIPOSABIISATH
Kadye€CTBa TBOp‘-IGCKOﬁ JIMYHOCTH,

5) ¢pu3HUeCKOro BOCIHTAHMA:

MOHMMAaHHUE U peanu3als 3J0pOBOro M 0e30macHOro olOpas3a XKHU3HU (30pPOBOE
NUTaHue, COOMIOJCHUE TUTHEHHUYECKUX IMPABWUJI U HOPM, COANaHCHUPOBAHHBIA PEXUM
3aHATUN U OTAbIXA, peryiisipHas (u3nyecKas aKTUBHOCTB), OEPEKHOT0, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DHM3HUECKOMY M TICHXUYECKOMY
3JI0POBBIO;

NOHMMaHUE LEHHOCTU MpaBWJI UHIUBUIYAJIbHOTO U KOJUIEKTUBHOTO 0€30I1acHOTrO
MOBEJICHUS B CUTYaLUsAX, YTPOKAIOLIUX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HaHUE TIOCIEACTBUA U HENPUATUE BPEIHBIX MPUBBIUEK (yHOTpeOIeHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS1);

6) TPya0OBOIr0 BOCIIMTAHUA:

TOTOBHOCTb K TPYly, OCO3HaHHE LIEHHOCTH MacTEepPCTBA, TPYI0JIIO0HE;

TOTOBHOCTb K AKTHBHOM JIE€ATEJIBHOCTH TEXHOJOTMYECKOM M  COLMAJIbHOU
HaIpaBJIEHHOCTH, CIOCOOHOCTh HWHUIMUPOBATH, IUIAHUPOBAaTH U CaMOCTOSATEIBHO
BBINIOJIHATH TAKYIO I€STEIIbHOCTD;

MHTEpPEC K pa3IMYHbIM cdepam MNpoPecCUuOHANIBHONW JESTENbHOCTH, YMEHHE
COBepIIaTh OCO3HAHHBIN BBIOOP Oynymiel npodeccuu U peain30BbIBATH COOCTBEHHBIC
KU3HECHHBIC TUUTAHbI;

TOTOBHOCTh M CITIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSHKEHUH
BCEH JKU3HHU,;

7) ?KOJOrHYeCKOro BOCIUTAHMS:

AKOJIOTMYECKH 11€JIECO00pa3HOe OTHOIICHUE K MPUPOJIe KaK UCTOUHUKY >XKU3HH Ha
3emiie, OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIIIEHUE  YPOBHS  DKOJOTUYECKOW  KYJbTYpPhl: MNPHOOpPETEHHUE  OIbITa
IJJAHUPOBAHUSI TOCTYIIKOB U OLIEHKM MX BO3MOKHBIX MOCJIEACTBUHU JJISI OKPY’KAIOLIEH
cpenbl;

OCO3HaHME II00ATBHOTO XapaKTePa IKOJIOTHIECKUX MPOOIIEM U IMyTeH UX PEIICHUS;

CIIOCOOHOCTH MCIOJIB30BATh MPUOOpETaeMble TIPU MU3YYCHUH OMOJIOTUW 3HAHUS U
YMEHUSI TIPU PEIICHUH TPOOJIeM, CBI3aHHBIX C PallMOHAJIBLHBIM MPUPOAONOIBL30BaHUEM
(cobOmroieHue TMpaBWwiI TOBEJEHUS B TPUPOJIC, HAMNpPaBICHHBIX Ha COXpaHEHUE
paBHOBECHUS B 9KOCHCTEMaX, OXpaHy BHJIOB, YKOCUCTEM, Orocdepsl);

AKTUBHOE HEIPUATHE ACUCTBUN, IPUHOCIIIMX BpEI OKPYXNKAIOLIEH IPUPOLHON
cpene, yMEHHWE TMPOTHO3UPOBATH HEOJIATONMPHUATHBIE DKOJOTHUYECKUE TMOCIIEICTBUS
NpEeANTPUHUMAEMBIX IEMCTBUM U MPEAOTBPAIATh UX;

HAJIMYME PA3BUTOTO 3KOJOTMYECKOTO MBIIUIEHUS, SKOJOTUYECKOW KYJIbTYPHI,
ONbITA JEATEIBHOCTH 3KOJOTMYECKOW HAIMPABIEHHOCTH, YMEHHS PYKOBOJICTBOBATHCA
MMHU B II03HAaBATEJIbHOW, KOMMYHUKATUBHOM M COLUMAIBHOM NPAKTUKE, TOTOBHOCTH



K Y4aCTHUIO B IPAKTHUUECKOH EATEIbHOCTH HKOJIOIMUECKON HAPaBJIEHHOCTH; LIEHHOCTH
HAy4YHOTO NIO3HAHUS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHOM MPaKTUKHU, OCHOBAHHOTO Ha JHAJIOTe KYJIbTYD,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MUPE;

COBEpLICHCTBOBAHUE SA3BIKOBOM W YHUTATEIbCKOM KyJIbTYpPhl KakK CpEACTBa
B3aMMOJICHCTBHS MEXY JIOABMH U IMO3HAHUS MUPA;

NOHMMaHue crienu(puKU OUOJIOTMH KaK HAyKH, OCO3HAHUE €€ poJId B (POPMUPOBAHUU
paIOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM IIEJIOCTHOTO TpEACTaBICHUS 00
OKpY’KaIOIllEM MHpE KaK O €IMHCTBE IMPHUPOJbI, YEJOBEKAa U OOIIECTBA, B MO3HAHUU
MPUPOIHBIX 3aKOHOMEPHOCTEH U pEIIeHWH MpoOJeM COXpaHEHUs MPHUPOJTHOTO
paBHOBECHS;

yOeX/JIEHHOCTh B 3HAYUMOCTH OWOJIOTMH MJIi COBPEMEHHOW IMBWIJIM3ALIMH:
o0OecrieueHuss HOBOTO YpPOBHS Pa3BUTUS MEIUIIMHBI, CO3JaHHE TEPCHEKTUBHBIX
OMOTEXHOJIOTHH, CIIOCOOHBIX pelIaTh PecypcHbIE MPOOJIEMbl Pa3BUTHUS YEJIOBEUECTBA,
MOWCKa MyTeW BBIXOJA W3 TIIOOATBHBIX HKOJOTMUYECKHUX MpoOieM u oOecredeHus
nepexo/ia K YCTOMYMBOMY Pa3BUTHIO, PAIlMOHAIBLHOMY HCIOJIB30BAHUIO MPUPOIHBIX
pecypcoB U (POPMHUPOBAHHIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJTYYEHUM OHMOJIOTMUECKUX 3HAHMM B LIEJSX MOBBILICHUS
oOmiell KyJbTypbl, €CTECTBEHHO-HAy4HOH TI'paMOTHOCTH, KaK COCTaBHOM dYacTu
(YHKIIMOHATILHOU TPAMOTHOCTH 00Yy4aroIMXcsi, POpMUPYEMOM IPU U3yUYEHU U OUOJIOTUH;
NOHMMaHUE CYIIHOCTH METOJIOB IO3HaHUS, MCIOJIb3yEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTB MCTIOJIb30BaTh MOJIy4aeMble 3HAHUS IS aHAJIW3a U OOBSICHEHUS SIBJICHUN

OKpY’KalolIero Mupa M MPOUCXOJAINIMX B HEM H3MEHEHUH, yMEHHE JemaTb
00OCHOBaHHbIE 3aKJIIOUEHUSI HAa OCHOBE HAy4YHBIX (PAKTOB W HMMEIOIIMXCS JIaHHBIX
C LIEJIbIO MOIY4YEHHS JJOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTB CAMOCTOSITEIBHO UCIIOJIb30BATh OMOIOrMUECKHUE 3HAHUS [Tl PEeILICHUS
mpo0JieM B peasbHBIX )KU3HEHHBIX CUTYAIIHSX;

OCO3HAaHWE I[IEHHOCTH HAy4HOH JAESITeTbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOEKTHYIO M HCCIIEA0BATEIBCKYIO IEATEIbHOCTh MHANBHUIYAIbHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMO0OOpa30BaHUIo,
K aKTUBHOMY TIOJTyYEHHUIO HOBBIX 3HAHUU MO OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMU
MMOTPEOHOCTSIMHU.

B nponecce noctukeHHsl TMUHOCTHBIX PE3YJIbTaTOB OCBOCHUS OOYYarOIIUMUCS
MIPOTPaMMBI 110 OMOJIOTUY HA YPOBHE CPETHETO O0IIero 00pa3oBaHUs Y O0YJArOIINXCS
COBEPIIICHCTBYETCS SMOIIMOHALHBIA HHTEIJICKT, MPEATOIararomui chopMUpOBaHHOCTE:
CaMOCO3HaHUs, BKIIIOYAIOUIETO CIOCOOHOCTh MOHMMATh CBOE 3MOIMOHAIBHOE
COCTOSIHHE, BUACTh HAIIPABJICHUS pa3BUTHUS COOCTBEHHOM AMOLIMOHAIIBHOM chepbl, OBITh
YBEPEHHBIM B cele;

CaMOpPETYJIHUPOBAaHMsI, BKIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTb 32 CBOE€ MOBE/ICHUE, CIOCOOHOCTH a/IaliTUPOBATHCS K SMOIIMOHATBHBIM
M3MEHEHUSIM U TPOSIBISITh THOKOCTb, OBITH OTKPHITHIM HOBOMY;



BHYTPEHHEW MOTHBAIlUM, BKJIIOYAIOIIEH CTPEMJICHHE K JOCTHXKCHUIO LU U
yCIleXy, ONTHUMM3M, HWHUIMATUBHOCTb, YMEHHE JICMCTBOBaTb, HCXOJd W3 CBOHUX
BO3MOXKHOCTEH;

SMIIATHH, BKIIOYAIOMICH CIIOCOOHOCTh MHOHHMATh HSMOIIMOHAILHOE COCTOSHHE
JIPYTUX, YYWUTHIBATh €ro TMpPU OCYIIECTBICHHUM  KOMMYHHKAIUH, CHOCOOHOCTH K
COYYBCTBHIO U COIEPEIKUBAHUIO;

COITMAJILHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPauMBaTh OTHOIICHHUS C
JIPYTUMH JIFOABMU, 3a00TUTHCS, IPOSIBISATH MHTEPEC U pa3peiiaTb KOH(IUKTHI.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yibTaTbl OCBOEHUs yueOHoro mnpeamera «buomorus»
BKJIIOYAIOT:  3HauMMble s  (QOPMHPOBAHHS  MHPOBO33PEHHS  OOYYAIOIIMXCA
MEXMCUUIUIMHAPHBIE (MEXIpPEIMETHbIE) OOIlEHAayYHblE€ IOHATHUS, OTpa)Karolue
LEJIOCTHOCTh HAyYHOM KAPTUHBI MUPA U CHIEUU(PHUKY METOAO0B IMO3HAHMS, HCIIOIb3YEMBIX
B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIUs, SABJICHHE, MPOLIECC, CUCTEMA, HAYYHBIN
(akT, NpPUHLUI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIET0BaHUE,
HaOII0IeHUE, U3MEPEHNE, FIKCIIEPUMEHT U JIPYTUX), YHUBEPCAIbHbIE YUEOHBIE IEHCTBUS

(mo3HaBaTebHBIE, KOMMYHUKATUBHbBIE, PEryJIsITUBHBIE), obecreunBaroIme
dbopmupoBaHrue (PYHKIIMOHAIBHOW TPAaMOTHOCTH M COIMAJIBHOW  KOMIIECTCHIIUU
oOyyarommxcsl, CIIOCOOHOCTH 00yUaroIMXxcs HCIIOJIb30BaTh OCBOCHHBIE

MEXIMCUUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHMS U YyHHUBEpCalbHbIE YyueOHbIE
NEUCTBUSA B IIO3HABATEIBHOW U COLMAIIBHON MPAKTHUKE.

ITo3HaBaTeIbHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeilCTBHUS
ba3oBble Joruyeckue Jeicreus:

CaMOCTOSTENbHO (hOPMYIUPOBATh U aKTYaJU3UPOBATH MPOOJIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

UCIOJIb30BaTh NMPU OCBOCHUM 3HAHUM MPUEMBbI JOTMUYECKOI0 MBILIUICHUS (aHaIu3a,
CUHTE3a, CPaBHEHM S, KJlaccu(ukanuu, 0000IIeHUs ), pACKPBIBATH CMBICIT OMOJIOTUYECKHUX
NOHATUH (BBIACNATh MX XapaKTEpHbIE MPU3HAKH, YCTAHABIMBATH CBSI3U C JPYTUMU
MIOHSATHUSAMH );

ONpPENEIIATh UEIU AEATEIbHOCTH, 3a/1aBas MapaMeTPbl U KPUTEPUHU UX TOCTUKEHUS,
COOTHOCHUTH PE3YyJIbTAThI IESITEIIbHOCTH C MOCTABJICHHBIMU LEISIMU;

MCIIOJIb30BaTh OMOJIOTMYECKUE TIOHATHUS 17151 00bCHEHUS ()AaKTOB U SIBJICHHUM KUBOU
IPUPO/IBI;

CTPOUTH JIOTUUECKUE paCCyX IeHUs (MHIAYKTUBHbBIC, IENYKTUBHbIC, 10 aHAJIOTUN),
BBISIBJISIT  3aKOHOMEPHOCTH M MPOTUBOPEYMS B PACCMATPUBAEMBIX  SBJICHMSIX,
(hOopMyIHpPOBATH BHIBOJBI U 3aKITIOUCHUS;

IIPUMEHATh CXEMHO-MOJIEJIBHBIE CPEACTBA I NPEICTABICHUS CYLIECTBEHHBIX
CBSI3€M U OTHOLICHUI B U3y4aeMbIX OMOJOTHYECKUX 00BEKTaX, a TaKkKe MPOTUBOPEUHil
Pa3HOIO POJIa, BBISIBICHHBIX B PA3IMYHBIX MH(OPMAIIMOHHBIX HCTOYHUKAX;



pa3pabaTbiBaTh IUIAH pEUIEHHs MpoOJEeMbl C YYETOM aHajdu3a HMEIOIINXCS
MAaTEPUAIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB
LIEJIIM, OLICHUBATh PUCKH NOCJIEICTBUM AEATEIBHOCTH;

KOOPAVHHUPOBATh U BBIINOJHATE padOTy B YCIOBHUSX PEAJbHOIO, BUPTYaJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHUE IPH PEIICHUH KU3HEHHBIX IPOOIIEM.

Ba3oBnle uccieaoBaTe/IbCKHeE AeCTBUSA:

BJIaJICTh HAaBBIKAMHU Y4YEOHO-HCCJIEIOBATEIILCKOM M TPOEKTHON JEeATEeNbHOCTH,
HaBBIKAMHM pa3pemieHus mpobieM, o001amaTh CHOCOOHOCThIO U TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY MOMCKY METOJOB PELICHUS MPAKTUUYECKUX 3a7ay, IPUMEHEHUIO
Pa3IMYHBIX METOJOB MO3HAHUS,

VICIIOJIB30BATh PA3JIMYHbIE BUBI IEATEIBHOCTH 110 ITOJIYYEHUIO HOBOT'O 3HAHUSI, €r0
UHTEpPIpETalU, MPeoOPa30BAHUIO U IPUMEHEHHUIO B YUEOHBIX CUTYAIUSIX, B TOM YHUCIIE
MIPU CO3/IaHUM YYEOHBIX U COLIMAIIBHBIX MTPOCKTOB;

dbopMupoBaTh HAy4YHBI THUI MBIIUICHUS, BIAJETh HAYYHON TEPMUHOJOTHEH,
KJIFOYEBBIMU MOHATUSAMHU U METO/IAMU;

CTaBUTb U (HOPMYITUPOBATH COOCTBEHHBIE 33]]a4H B 00pa30BaTEIIbHON IEITEILHOCTH
Y )KU3HCHHBIX CUTYalHSX;

BBISIBIIATH PUYMHHO-CJIEJICTBEHHBIEC CBSI3U U AKTYaJIM3UPOBATH 33]1a4y, BbIIBUTATh
TUIIOTE3Y €€ PELICHUs, HAXOAUTh APTYMEHTHI ISl JOKA3aTEIbCTBA CBOMX YTBEPKICHUN,
3a7aBaTh MAPAMETPHI U KPUTEPUU PELLICHUS;

AHAJIM3UPOBATh MOJIYYEHHBIE B XOJI€ PEIICHUS 3aJa4yu PEe3yJIbTaThl, KPUTUUECKU
OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;

JIaBaTh OIICHKY HOBBIM CUTYAIIUsIM, OIICHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBJISTH II€JICHANPABICHHBIN MOMCK MTepEeHOCa CPEACTB U CITOCOOOB JIEHCTBHUS
B MPO(EeCCUOHANIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHUS B TMO3HABATEIBHYID M MPAKTHYECKYIO 00JIacTH
KUZHEIEATEIBHOCTH;

yMETb UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001aCTeH;

BBIJIBUT'aTh HOBBIE UJEH, ITPEJIaraTb OPUTHHAIBHBIE ITOAXO0bl U PELICHUS, CTABUTH
npoOJieMbl U 3a/1a4d, JOMYCKAIOIIUE aTbTePHATUBHBIC PEIICHUS.

Pab6ora ¢ undpopmanmeii:

OPUEHTHUPOBATLCSA B PA3IUYHBIX HCTOYHHKAX HWHMOpMauu (TEKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHON JTUTEpaType, OMOJIOTHYECKHUX CIOBAPSIX U CIIPAaBOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax MdaHHbBIX, B VHTepHeTe), aHaIM3upoBaTh HUH(POpPMAIIHUIO
Pa3TUYHBIX BUAOB U ()OPM MIPEACTABICHHUS], KPUTUYECKH OTICHUBATH €€ JOCTOBEPHOCTh U
HENIPOTUBOPEUYHBOCTb;

(bopMyIMpOBATH 3aMPOCH] U MPUMEHSTh Pa3IMYHbIE METO/IbI IIPU MTOUCKE U 0TOOpE
Ounonornueckoi nHMOpPMAITH, HEOOXOIUMOM JIJTsI BHITIOJIHEHHSI YICOHBIX 337124,



npuoOpeTars  OMBIT  HMCIOJb30BaHUSA  HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBATh KYJIbTYpy AKTUBHOTO WCIIONB30BAHUS Pa3IMYHBIX
MOMCKOBBIX CHCTEM;

CaMOCTOSITEJIFHO BBIOMPATh ONTUMAIbHYIO (POpMY MpeAcTaBiIeHNUs OUOIOTHYECKOM
uH(popManuu (cxeMsl, TpaduKu, JUarpaMmbl, TAOJIUIIBI, PUCYHKHU U IPYTOE);

HCIIOJIb30BaTh HAyYHBIN SI3bIK B KAUECTBE CPENICTBA MPH padoTe ¢ OUOIIOTHYECKOi
uHpOpMalMel: MPUMEHITh XUMUYECKHE, (PU3NYECKHE U MaTeMaTHYeCKUe 3HAKH U
CUMBOJIBI,  (opmynbl,  aOOpeBHaTypy,  HOMEHKIATypy,  HCIOJB30BaThb H
peoOpa30BbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATJISIHOCTH;

BJIaJICTh HABBIKAMH PACHO3HABAaHUS M 3alIUTH MHGOpMAIK, WHPOPMAIIMOHHOM
0€30MaCHOCTH JIMYHOCTH.

KoMMmyHuKkaTHBHBIE YHUBEpPCAJbHbIE yueOHbIEe eiiCTBHUS
Oomenue:

OCYIIECTBIISITh KOMMYHHKAllMM BO BceX c(epax >KU3HMU, aKTHMBHO Y4acTBOBATH
B JIMAJIOT€ WM JUCKYCCHUU IO CYIIECTBY OOCYyKIaeMol TeMbl (YMEHHE 3aJaBaTh
BOITPOCHI, BBICKA3bIBATh CYXJACHUS OTHOCUTEIBHO BBINOJIHEHUS IpeIaraéMon 3a1au,
YUHTHIBATh UHTEPECHI U COTVIACOBAHHOCTh IO3WLUN JPYTUX YYaCTHHKOB JUAoOra WIN
JUCKYCCHUH);

pacrno3HaBaTh HeBepOaIbHbIE CPECTBA OOLICHUS, TOHUMATh 3HAYCHUE COLIUATbHBIX
3HAKOB, NPEINOCHUIOK BO3HUKHOBEHHS KOH(MJIMKTHBIX CUTYyallMi, YMEThb CMsr4aThb
KOH(JIUKTBI U BECTU NIEPETOBOPHIL;

BJIQJCTh PAa3JU4YHBIMU CcHOcOO0amMu OOIIEHHS W B3aUMOJICHCTBUSA, MOHUMATH
HaMepeHusl APYruX JIOJEH, MPOSBIATH YBAXKUTEIbHOE OTHOILIEHHE K COOECETHHKY
U B KOPPEKTHOU popMe (hopMyIupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTMYHO U3J1araTb CBOX TOYKY 3PEHUS C HUCIIOJIb30BAHUEM SA3BIKOBBIX
CPEICTB.

CoBMecTHasl AeSITEJbHOCTD:

NOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAaHAHOW U MHAUBUAYAJIbHON pabOThI
IIPH PEIICHUN OMOJIOTHYECKOM MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh IPUMEHEHHUS
IpynnoBbIX (GOPM B3aUMOJEHCTBHS MPU PEIIeHUH Y4eOHOM 3a/1auH;

BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX JIEUCTBHUI C yUETOM OOINX MHTEPECOB
Y BO3MOXHOCTEM Ka)/10r0 WieHa KOJUIEKTHBA,

IIPUHUMATh LIEJIM COBMECTHOM JEATEIBbHOCTH, OPTraHU30BBIBATh U KOOPIHMHUPOBATH
JNEUCTBHUS T10 €€ TOCTUKEHUIO: COCTABIIATH IIJIaH JEUCTBUN, PACIIPEAEIISTH POJIA C YUETOM
MHEHUH y4aCTHUKOB, 00CYKJaTh PE3yJIbTaThl COBMECTHOM pabOThI;

OLICHMBATh Ka4e€CTBO CBOETO BKJIaJa M KaXKJOTO y4YaCTHMKAa KOMAaHJbI B OOUIMii
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npejjiaraTh  HOBBIE IPOEKTHI, OLEHWBAaTh HWJAEU C TMO3UMLUUU HOBHU3HBI,
OpPUTMHAJIHOCTHU, IPAKTUYECKOHN 3HAYUMOCTH;



OCYIICCTBJIATh ITO3UTUBHOC CTPATCIHYCCKOC IMOBCACHNEC B PA3JIMYHBIX CUTYAlUAX,
IMPOABJIATH TBOPUYCCTBO U B006pa)KCHI/Ie, OBITh HMHHUIIUAaTUBHBIM.

PeryjsiTuBHbIe YHUBeEpPCAJIbHbIE Y4eOHbIe JHeMCTBUA
Camoopranu3anus:

WCIIOJIh30BaTh OMOJIOTMYECKUE 3HAHWS JJIA BBISIBJICHHUS MPOOJIEM U WX PEIICHUS
B KU3HEHHBIX M YYEOHBIX CUTYaIIUSX;

BBIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHUM 1IEJIEBBIE U CMBICIIOBBIC YCTAHOBKU B
CBOUX JICUCTBUSX U MOCTYIKAaX MO OTHOIIEHUIO K KUBOU MPUPOJIE, CBOEMY 310POBBIO U
3I0POBBIO OKPYKAIOLINX;

CaMOCTOSITEIBHO ~ OCYLIECTBJISITh [MO3HABATEIIBHYIO JEATEIbHOCTh, BBIABIATH
npo0JsieMbl, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3aJaul B 0Opa3oBaTENbHOU
NEATEIIBHOCTH U JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTaBIIATh IJIaH PEIICHUS MPOOJEMbI C YYETOM HMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEINOYTECHUH;

JABaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacHMpATh paMKi y4eOHOTo IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHHUIA;

JienaTh OCO3HAHHBINM BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelIeHue;

OILICHUBATh MPUOOPETEHHBIH OTIBIT;

CrocoO0CTBOBATh (POPMUPOBAHUIO W TPOSIBICHUIO MIHUPOKON APYAUIIMU B Pa3HbIX
0o0NacTsAX 3HAHWM, IMOCTOSHHO TOBBINIATH CBOM 0OOpPa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIBb:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsiIM, BHOCUTHb KOPPEKTHBBI B JEATENBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIIAM;

BJa/IeTh HaBbIKAMM IO3HABATEIbHOM pe(dIeKCUU KaK OCO3HaHHUS COBEpLIAeMbIX
NEWCTBUI U MBICIUTENIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAaHWM, HUCIOJIb30BaTh
npueMbl peIeKCUu s OLIEHKH CUTYallud, BEIOOpa BEPHOTO PELLICHUS;

OLIEHUBATh PUCKH M CBOEBPEMEHHO IIPUHUMATh PELIEHUS IO HUX CHUXKECHUIO;

IPUHUMATh MOTHUBBI M ApTYMEHTBI APYTUX MPU aHATU3E PE3YIBTATOB AEATEIbHOCTH.

IIpunsaTHe ceds U APyrUx:
MPUHUMATH ceOsl, TOHNMAasi CBOM HEJIOCTATKH U JIOCTOMHCTBRA,;
MIPUHUMATh MOTHBBI U aPTYMEHTHI IPYTUX MPU aHAIU3E PE3YyJIbTATOB JACSTEIbHOCTH;
MIPU3HABATh CBOE MPABO U MPABO JAPYTHX HA OUIHUOKY;
pa3BUBaTh CIOCOOHOCTH MTOHUMATh MUP C TTO3UIIMH JIPYTOro YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmetHbie pe3ynbTaThl ocBoeHUs mporpammbel COO mo 6uonoruu Ha 0a30BOM
YPOBHE BKIIOYAIOT crenududeckue st yaeOHoro mpenmMera «buonorus» HaydHbIE



3HaHUSA, YMEHMS M CIOCOObl JEHCTBUH IO OCBOEHHUIO, WHTEpPIpETalud U
npeoOpa30BaHUIO 3HAHMM, BHJbI JIEATEIBHOCTU IO IOJIYYEHHIO HOBOIO 3HAHUA HU
MPUMEHEHUIO 3HAaHUU B PA3NMYHBIX YYEOHBIX CHTyalUsX, a TAKXKE B PEATbHBIX
KU3HEHHBIX CUTYyallUsX, CBsS3aHHBIX C Ouosorued. B mporpamme mnpeameTHble
pe3yNbTaThl MPEACTABJIECHBI IO TOAAM O0yUYEHHUS.

IIpenmeTHblie pe3yabTaThl OCBOEHUS yueOHoTO0 npeamerta «buonorus» B 10 kiaacce
JOJKHBI OTPAXaTh:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUU B CUCTEME HAYUYHOTO 3HAHHUS
€CTECTBEHHBIX HayK, B ()DOPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHBI
MHpa U HAy4YHOTO MHPOBO33PEHHUA, O BKJIAJE POCCUUCKUX M 3apyOeKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTMH, (DYHKIIMOHAJIbBHOM TIpPaMOTHOCTH YeEJIOBEKa IS
pELICHUS )KU3HEHHBIX 33/1a4;

YMEHHUE PACKPBIBATH COJIEPKAHUE OMOJIOTMYECKUX TEPMUHOB U MOHSITHI: KU3HBb,
KJIETKa, OpraHu3M, MeTaboau3M (0OMEH BEIIECTB U MPEBpAIllCHUE YHEPTUU), TOMEOCTa3
(camoperynsuus), ypoBHEBash OpraHU3alUsl *XUBBIX CHUCTEM, CaMOBOCIIPOM3BE/ICHUE
(penponykiusi), HaCAEACTBEHHOCTh, U3MEHYMBOCTh, POCT U PA3BUTHE;

YMEHHE U3Jaratb  OMOJOTHMYECKHE TeOopuu  (KJIETOYHasg, XPOMOCOMHAs,
MyTallMOHHAsI, HEHTpaIbHAs JOTMa MOJIEKYJIsipHOI Ononorun), 3akousl (I'. Menaens, T.
Moprana, H.1. BaBuiioBa) u ydeHus (0 LEHTpax MHOTrooOpa3vsi U MPOUCXOXKICHUS
KynbTypHBIX pacTeHuii H.M. BaBuioBa), ompenensiTh rpaHUIlbIl UX MPUMEHHUMOCTHU K
KUBBIM CUCTEMAM;

YMEHHUE BIIAJIETh METOJAaMU HAay4YHOro TMO3HaHUS B OWOJOruu: HaOIOJIeHNE
U OIMCAHME JKMUBBIX CHUCTEM, MPOLECCOB M SBICHUH, OPraHM3alus U IPOBEICHUE
OMOJIOrMYECKOr0 SKCIIEPUMEHTA, BBIIBI)KEHUE THIIOTE3bl, BBISBICHHE 3aBUCUMOCTHU
MEXIy MCCIEIyEMbIMU BEJIMYMHAMHU, OOBSICHEHHE IMOJYYEHHBIX pEe3yJIbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX IMOHATUN, TEOPUM M 3aKOHOB, YMEHHWE J€laThb BbIBOJBI
Ha OCHOBAHMH IIOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJCIATh CYIIECTBEHHbIE MPU3HAKKM BHUPYCOB, KIETOK MPOKAPUOT U
AYKApUOT, OJJHOKJIETOUYHBIX 1 MHOTOKJIETOUHBIX OPTaHU3MOB, 0COOEHHOCTH MPOIIECCOB:
oOMEHa BeIlIeCTB U MPEBPAILCHUs] SHEPTUH B KJIETKE, POTOCUHTE3a, MIIACTUYECKOTO U
HHEPreTUYecKoro  oOMEHa, XEMOCHHTe3a, MMHTO3a, Meilo03a, OIUIOJOTBOPEHUS,
Pa3MHOXEHUS, UHAUBUIYAJIBHOIO Pa3BUTHs OpraHu3Ma (OHTOT€HE3);

yMEHUE TMPUMEHATHh TMOJYyYEHHbIE 3HAHUS JUIsi OOBACHEHHS] OMOJOTHYECKHX
IPOLIECCOB U SIBJICHUH, JIJIsl IPUHATUSA NPAKTUYECKUX PEIICHUI B MOBCETHEBHON JKU3HU
C LIeJIbI0 oOecrieueHrs: 0e30MacHOCTH CBOETO 3/I0POBbSI U 3/I0POBbS OKPY KAIOIIUX JIO/ICH,
COOJIIOJIEHHUST HOPM TpPaMOTHOIO TMOBEJAEHUS B OKPYXKAIOIIEH MNpUpOIHON cpene,
NOHUMaHUE HEOOXOJAMMOCTH MCIOJIb30BAHMS JOCTUKEHUNM COBPEMEHHON OHOJoruu
¥ OMOTEXHOJIOTUH AJI PAllMOHAIBHOTO PUPOIOTIOIH30BAHMS;



yMEHHUE peliaTh 3JE€MEHTApHbIEe TeHETUYECKUE 3a7aud HA MOHO- M JUTHOpPUIHOE
CKpEelIMBaHue, CIICTVICHHOE HacleJOBaHUE, COCTaBISATh CXEMbl MOHOTHOPUIHOTO
CKpEIIMBAHUSA JUIS MIPeICKa3aHus HACIEAOBAHUS TPU3HAKOB y OpPraHU3MOB;

YMEHUE BBINOIHATEH TAOOPATOPHBIE U MPAKTUUYECKUE padOThI, COOMIOAATh MMpaBUiia
pu padboTe ¢ y4eOHBIM U JJa0OPaTOPHBIM 000PYIOBAHUEM;

yMEHUE  KPUTHUYECKH  OICHUBATh U  HMHTEPIPETUPOBATH  UHOOPMAIUIO
OMOJIOTHYECKOTO COJEPKaHuUsl, BKIIOYAIOIIYIO TICEBJAOHAYYHBIE 3HAHUSA U3 PA3NTUYHBIX
HMCTOYHUKOB (CpeJCcTBa MaccOBOM HH(pOpPMAIUU, HAYYHO-TIOMYJISIPHBIE MAaTE€pPHAIIbI),
ATUYECKUE AaCTEeKThl COBPEMEHHBIX MCCJIEIOBaHUA B OHMOJOTUH, MEIUIIUHE,
OHMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE NMHUCBMEHHBIE M YCTHBIE COOOIEHHUs, 00001as
OHoN0rHYecKy0 WH(GOPMAIIMIO W3 HECKOIbKUX HMCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
MOHATUMHBIN anmnapat OUOJIOTHH.

IIpenmeTHble pe3yabTaTbl OCBOCHUSI yueOHoro mpeamera «buonorus» B 11
KJ1acce JOJDKHBI OTPAXKATh:

c(OpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIU OUOJIOTUU B CHCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI
MHpa U HAyYHOTO MHUPOBO33PEHUS, O BKJIAJE POCCHUUCKHX U 3apyOCKHBIX YUYCHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTMH, (DYHKIIMOHAJIBHOM TIpPaMOTHOCTH YeJIOBEKa IS
pelLIEHUs )KU3HEHHBIX 33/1a4;

YMEHHUE paCKpbIBaTh COJEp:KaHHE OMOJOTMYECKUX TEPMUHOB W TOHATUN: BUI,
MOMYJISIUsA, TEeHO(OHI, DSBOJIOIHUA, JABUXKYIIHE CUJIbl ((aKTOpbl) SBOJIOLNH,
PUCTIOCOOJICHHOCTh  OPTaHU3MOB, BHUJA000pa30BaHUE, HJKOJOTHUECKHE (HAKTOPHI,
AKOCUCTEMA, MPOAYLEHThI, KOHCYMEHThI, PEAYLIEHTbI, LENU MUTAHUsS, SKOJOTHYECKas
nipamMujia, OMoreoleHo3, ornocdepa;

yMEHUE H3j1arath OUOJIOrM4eckue Teopuu (3BosouroHHas teopus Y. JlapBuHa,
CUHTETUYECKass TEOpUs DBOJIOLUMU), 3aKOHBI M 3aKOHOMEPHOCTU (3apOJIbIIIEBOTO
cxonctBa K.M. bapa, uepenoBaHus I1aBHBIX HalpaBiIeHW U myteu sBomtounu A.H.
CesepuoBa, ydyeHuss o Ouocpepe B.M. Bepnaackoro), omnpenensitb T'paHULBl HX
MIPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHUE BIJIAJIETh METOJaMU HAYYHOTO TIO3HAHUS B OWOJIOTHH: HaOIIOJCHUE
U OINHMCAHHE >KMUBBIX CHCTEM, NPOLECCOB U SIBJIECHUW, OpraHU3alMs W MPOBEICHUE
OMOJIOTMYECKOr0 SKCIIEPUMEHTA, BBIIBI)KEHHE THIIOTE3bl, BBIIBICHUE 3aBHCHUMOCTH
MEXAY MCCIEIyeMbIMU BEJIIMYMHAMHU, OOBSICHEHUE TMOJYYEHHBIX PE3yJIbTaTOB,
WCTIOJb30BAaHHBIX HAy4YHBIX TMOHSTUWA, TEOPUHA M 3aKOHOB, YMEHHE JelaTh BBIBOJIbBI
Ha OCHOBAHHHM MOJIYYEHHBIX pPE3yJIbTaTOB;

YMEHUE BBIJIETATh CYIIECTBEHHbIC MPU3HAKUA CTPOEHUSI OMOJOTUYECKUX OOBEKTOB:
BUJIOB, MOMYJISIMM, MPOIYLIEHTOB, KOHCYMEHTOB, PEAYLEHTOB, OHOTEOLIEHO30B U
HKOCUCTEM, OCOOEHHOCTH MPOLIECCOB: HACIEICTBEHHON M3MEHUYMBOCTH, €CTECTBEHHOIO
oT00pa, BUA000pa30BaHus, MPUCIOCOOJICHHOCTH OPTaHU3MOB, ACHCTBHUS SKOJIOTUYECKUX



(GakTOpOB Ha OpraHM3Mbl, MEPEHOCA BEIIECTB M MOTOKAa JHEPrMU B IKOCHCTEMaX,
AHTPOIIOTC€HHBIX U3MEHEHUH B 9KOCUCTEMaX CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U
OMOTre0OXUMHUYECKHX ITUKIIOB B Onocdepe;

YMEHHE TMPUMEHATh TMOJyUYCHHBIE 3HAHUS M1 OOBACHEHUS OMOJOTHYECKUX
MIPOIIECCOB U SBJICHUM, JIJISl IPUHSATHS MPAKTUICCKUX PEIICHUA B MIOBCETHEBHON JKU3HU
C 1IeJIbI0 00ecTieyeHHs 0€30ITaCHOCTU CBOETO 3/I0POBbS U 3/I0POBbSI OKPYKAIOIINX JIIOICH,
COONIOICHUST HOPM TPAMOTHOTO TMOBEACHHS B OKpY’KaIOLIeH MNPUPOIHON Ccpere,
MOHUMaHUE HEOOXOAMMOCTH UCIIOJIb30BAHUS TOCTUKEHUN COBPEMEHHOM OMOJIOTHH  JIJIs
paIoHaIBHOTO IPUPOIOTIOIH30BAHUS;

YMEHHE peIlaTh JJIEMEHTAapHbIC OHOJOTHYECKUE 3aJadyH, COCTaBISATH CXEMBbI
MepeHoca BEIIECTB U SHEPTUH B AKOCUCTEMAX (LU MTUTAHUS);

YMEHHE BBITIOJIHATH 1a00paTOpHBIE M MPAKTHUECKHE pabOThI, COOMIOAATH MpaBUia
pu paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYI0OBAHUEM;

YyMEHHE  KPUTHYECKH  OIICHWBATh W  HHTEPIPETUPOBATH  WH(OOPMAIUIO
OMOJIOTUYECKOTO COJIEPKAHUS, BKIIOUYAIOINIYIO TICEB/IOHAYYHBIC 3HAHUS U3 Pa3IUYHBIX
UCTOYHUKOB (CpeICcTBa MAacCcOBOM HH(OpMAIUU, HAYYHO-MOMYJSPHBIE MaTepUaIbl),
paccMaTpuBaTh IIOOATBHBIE YKOJIOTUYECKUE TTPOOIEMBI COBPEMEHHOCTH, (POPMHUPOBATH
10 OTHOUIEHHIO K HUM COOCTBEHHYIO IO3ULUIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIIEHHs, 00001as
OHMoI0THYecKyl0 WH(OPMAILIUIO U3 HECKOJIBKUX HCTOYHHMKOB, TPAaMOTHO HCIOJB30BaTh
MOHSATUIHBIN arnmapat OHMOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHMUE 10 KJIACC

KoJsmnuecTBo 4acos
Ne HaunmeHoBaHue pa3/ie/ioB U TeEM Konrpouanusie DjexkTpoHHbie (MppoBbIE)
n/m NPOrpamMMbl Bcero /J1aGoparopHie/ o0pa3oBaTe/ibHbIE PECYPChI
IIpakTH4eckue
padoThI
1 buonorus xak Hayka. JKuBble CUCTEMBI: X 3 0/0/0 bubnuorexa [JOK
OpraHu3alys 1 U3y4eHue https://m.edso0.ru/7f41c292
2 XUMHYECKUHN COCTAB M CTPOCHUE KIIETKH 8 0/0/0 bubnunoreka [JOK
https://m.edsoo.ru/7f41c292
3 Kietka: mporiecchbl )KM3He eI TeTbHOCTH 5 0/0/0 Et?;?s?;%?:ci%gr(aﬁf 116292
4 Pa3zMHOXEHHE U OHTOT€HE3 6 0/0/0 bu6mmoreka [JOK
https://m.edsoo.ru/7f41c292
5 HacnencTBeHHOCTS U UBMEHUUBOCTD 8 1/0/0 bu6mmoreka [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢c292
6 Cenekiust opranu3mMoB. OCHOBBI 4 0/0/0 bubnnoreka [JOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41¢c292
OBILIEE KOJINYECTBO YACOB 11O 34 1/0/0
INPOT'PAMME



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

11 KJIACC

KoauuecTBO 4acoB

Konrpouabubie/
Ne HaumMeHoBaHue pa3aejioB H TeM DuekTponHbie (udpoBbIe)
n/m NPOrpaMMblI Bcero Jladopatopunie/ o0pa3oBaTe/ibHbIE PeCypPChl
IIpakTn4yeckue
padoTshI
bubmuoreka [JOK
1 DBOITIOIIMOHHAST OMOJIOTHS 12 0/0/0 hitps://m.edsoo.ru/7f41cc74
5 Bo3HukHOBEHWE U pa3BUTHUE KU3HU Ha 11 0/0/0 bubnunoreka [JOK
3emie https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
3 OpraumusmeL 1 OKpyxaromias cpesia > 0/0/0 https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
4 Co0011ecTBa U IKOJOTHUECKUE CUCTEMBI 6 1/0/0 httos://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB 11O 34 1/0/0

IHPOI'PAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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HEPEYEHb (KOAUPUKATOP) PACHPEJAEJEHHBIX 110 KI/IIACCAM
MPOBEPSIEMbIX TPEFOBAHUM K PE3YJIbTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJBHOW IMPOI'PAMMBI CPEJHEIO OBIIEIO
OBPA30BAHUA U DJIEMEHTOB COIAEPKAHUSA 110 BUOJIOI'NU

B ¢denepanbHbIX W perHOHANBHBIX TPOIEAYypax OIICHKHM KadecTBa O0Opa3oBaHUS
HCIIONIB3yeTCsl TiepeueHb (KoaupuKaTop) paclpeiesIiCHHBIX MO KilaccaM MPOBEPSIEMBIX
TpeOOBaHWI K pe3yJbTaTaM OCBOCHHS OCHOBHOW 0OOpa3oBaTEIbHOW MPOTPAMMBI
CpemHero o0mero o0pa3oBaHus U AIEMEHTOB COJEPKaHUS 110 OMOJIOTHH.

10 KJIACC

IIpoBepsieMble TpeOOBAHUS K pPe3yJibTaTaM 0CBOEHHMSI OCHOBHOI 00pa30oBaTeIbHOM
MPOrpaMMbI

Kon [IpoBepsiemMble MPEeIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTeNbHOM MPOTrpaMMBI CPEAHETO 00111eT0 00pa30BaAHMUS
pe3yibTara
1 CdopMUpOBaHHOCTh 3HAHUW O MECTE M POJIU OUOJIOTUU B CHUCTEME

HAy4YHOIO 3HAHMS  €CTECTBEHHBIX HAayK, B  (OpMUPOBAHHUHU
COBPEMEHHOW €CTECTBEHHO-HAY4YHOW KapTUHBI MHUpa W HAy4HOTO
MHUPOBO33pPEHHUS; O BKIAJIE POCCUUCKUX M 3apyOeKHBIX YUEHBIX-
OMOJIOroB B pa3BUTHE OHMOJOTUH; (DYHKIMOHAIBHOM TI'PAaMOTHOCTH
YyeJIOBeKa JJIA PEIICHMs )KU3HEHHBIX 3a/1a4

2 YMeHHne pacKpbhIBaTh COJEpXKaHUE OHOJOTUYECKHX TEPMHUHOB U
NOHSITUN: )KU3Hb, KJIETKa, OpraHu3M; MeTaboim3M (0OMEH BEIECTB U
NpeBpallleHUe SHEPruu), TroMeocTa3 (camoperyisiuus), ypOBHEBasd
OpraHU3aIysl )KUBBIX CHCTEM, CAMOBOCIIPOU3BEACHUE (PETIPOIYKITHS),
HACJIEJICTBEHHOCTh, H3MEHYMBOCTh, POCT U Pa3BUTHE

3 YMeHue uznaraTb OMOJIOTHYECKUE TEOPUH (KJIETOYHAS, XPOMOCOMHAS,
MyTalroHHast ), 3akoHbl (I'. Mengens, T. Moprana, H.1. BaBuiiosa) u
ydeHus (0 IEHTpax MHOTO00pasusi M MPOUCXOXKICHUS KYJIbTYPHBIX
pacrennii H.W. BaBunosa), onpenensiTe rpaHUIlbl X IPUMEHUMOCTHU K
YKUBBIM CUCTEMaM

4 YMenue BiaZeTb METOJAaMU HAay4yHOIO TIO3HAaHUS B OHOJIOTUHU
(HaOnroieHHe W OMMCAaHUE JKUBBIX CHCTEM, INPOLIECCOB U SIBJICHMIA;
OpraHu3alusi W TPOBEACHHE OMOJOTHMYECKOr0 HKCIEPUMEHTA,
BBIIBIJKCHUE  TUIOTE3bl;  BBIIBICHUE  3aBUCUMOCTH  MEXKIY
UCCJIETyeMbIMU BEIMYMHAMH, 00bSICHEHNE TIOTYYEHHBIX Pe3yIbTaToB,
WCIIOJIb30BAaHHBIX HAYYHBIX ITOHATHM, TEOPUM M 3aKOHOB; YMEHHUE
JieaTh BbIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB)
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YMeHue BBIACIATh CYIIECTBEHHBIE MPU3HAKA BHUPYCOB, KIETOK
OPOKAPUOT M JYKAPHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpraHW3MOB; OCOOEHHOCTHM TMpPOIECCOB OOMEHAa  BEHIECTB W
NIPEBpAICHHUs] SHEPTUU B KIIETKe, (OTOCHHTE3a, ITUIACTUICCKOTO U
PHEPreTHUECKOro  OoOMEHa, XEMOCHHTE3a, MHTO3a,  Meho3a,
OIJIOJIOTBOPCHMSI, PA3MHOXKCHHS, WHIUBUAYATBHOTO  Pa3BHUTHUSA
opraHu3ma (OHTOI€HE3)

YMeHue TOpUMEHSATh T[OJIyuYeHHbIe 3HAaHWS JUIg  OOBSICHEHHUS
OMOJIOTUYECKUX TIPOIIECCOB U SBICHHUM, JUIS MIPUHITHS MPAKTHUECKUX
pelIeHi B TOBCETHEBHOM KU3HHU B IIEJIsIX oOecreueHus: 6e30MacHOCTH
CBOETO 3JI0POBBSI U 3/I0OPOBbSI OKPYKAIOMIMX JIOJEH, COONIOEHHUS
HOPM TPAMOTHOTO IOBEAECHUS B OKPYXKAIOIIEH MPUPOTHOU CPENE;
NOHMMaHWEe  HEOOXOJWMOCTH  WCIIONB30BAaHUS  JOCTH)KCHUI
COBPEMEHHOW OHONOTHH ¥ OWOTEXHOJOTMH [UIS PalMOHAIBHOTO
HPUPOJIOTIONIE30BAHNS

YMeHHe pemarh 3J€MEHTapHblE TEHETUYECKHE 3aJaud Ha MOHO-
U JUrMOpUAHOE  CKPELIMBAaHUE, CLEIUICHHOE  HACIEI0BaHUE;
COCTaBJISITh CXEMbl MOHOTMOPUTHOTO CKPELIMBAHUS JJIs IPEACKa3aHUs
HACJIEI0BAHMS IPU3HAKOB Y OPTaHU3MOB

YMeHue BBIIONHATH Ja0OpaTOpHble M MpPaKTHUYECKHE PpaboThI,
coO0aTh NpaBWia MpU paboTe ¢ y4eOHbIM M J1TA0OPATOPHBIM
o0opyI0BaHHUEM

YMeHHne KpUTHUECKH OLICHUBATh U MHTEPIPETUPOBATH MH(GOPMAIIHIO
OMOJIOTMYECKOTO  COJIEPKAHUs, BKJIOUYAIONIYI0 TICEBIOHAYYHBIC
3HaHUS W3 pa3IUYHbIX HUCTOYHUKOB (CMMU, HayuyHO-TIOMYJISIpHBIC
MaTepHuabl); ITHUYECKHE AaCIEKThl COBPEMEHHBIX HCCJICIOBAHUIA B
OMOJIOTHH, MEUIIUHE, OMOTEXHOJIOTUU

10

YMeHnue co3naBaTh COOCTBEHHbIC MMCHbMEHHBIC U YCTHBIE COOOIIICHMUS,
0000111251 OMOJIOTHYECKYI0 HH(OPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB,
IPaMOTHO MCIIOJI30BaTh MOHSITHHHBIN armapat OMoJIOTHr
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IIpoBepsiembie Y1eMEHTHI COIEPIKAHUS

Kon

[IpoBepsieMblii 3IEMEHT COICPIKAHUS

1

buonorus kak Hayka

1.1

buonorus — nayka o xuBoil nmpupoze. Ponb 6uonornu B ¢hopMHpOBaHUU
COBPEMEHHOM Hay4yHOU KapTUHBI MUpa. CucTeMa OMOJIOTUYECKUX HAYK

1.2

Metoapl TMO3HAaHHMS JKUBOM MNPHUPOIBI  (HAOJIOJCHHWE, OSKCIICPUMEHT,
OIMCaHWe, U3MEpPEHHUE, KIacCU(PHUKAIUA, MOJACITUPOBAHNE, CTATUCTHICCKAS
00paboTKa TaHHBIX )

JKuBbIe CUCTEMBI U X OpraHn3anu:Aa

2.1

JXKusbie cucteMbl (OMOCUCTEMBI) KaK MPEAMET U3yUeHHs] OUOJIOTHH.
CBoiicTBa OMOCHCTEM M HX pa3HOOOpasue

2.2

VYpoBHU OpraHu3anyu OMOCUCTEM: MOJIEKYISIPHO-TEHETUYECKUNA, KIIETOYHBIH,
OpraHU3MEHHBIN, TOIMYJIALIMOHHO-BUIOBOM, 5KOCUCTEMHBII, OMoCchepHBbIit

XHAMHUYECKHUMN COCTAB U CTPOCHUE KIETKU

3.1

XUMHAYECKAN COCTaB KIETKA. XHUMHUYECKHE BJIEMEHTBHI: MAaKpPOAJIEMEHTHI,
MHUKpO3JIEMEHTh. Boga u MuHepanbHble BemiecTBa. DyHKIIMKA BOIBI U
MUHEPAIbHBIX BelECTB B kieTke. [loanepxkanue ocMOTHYECKOTro OanaHca

3.2

benku. CoctaB u ctpoeHue O6€IKOB. AMHHOKHCIOTB — MOHOMEPHI OEJIKOB.
He3zameHnmble 1 3aMEHUMbBIE AMUHOKHUCIOTHI. AMUHOKHCIIOTHBIA COCTAB.
YpoBHH CTPYKTYphI OCIKOBOM MOJICKYJbI (TICpBUYHASl, BTOPHYHAS,
TPETUYHAsT U YETBEPTHUHAS CTPYKTypa). XHUMHYECKHUE CBOMCTBA OEIKOB.
buonornueckne GpyHKIIMN OEITKOB.

depMeHTHl — Oumosiorudyeckre Karanm3aTopbl. CTpoeHume ¢epMeHTa:
aKTUBHBIN LIEHTp, cyOcTpaTHas crnenupuyHoctb. KodepmenTsl. ButamMuHsl.
Otnuunst PepMEHTOB OT HEOPTAHMYECKUX KaTaIH3aTOPOB

3.3

VYrineBonapl:  MOHOcaxapuabl (TJIFOKO3a, pubo3a W JIE30KCHpH003a),
aucaxapubl (caxaposa, JJaKTo3a) W Mojucaxapuibl (Kpaxmal, TJIMKOTEH,
1eJUTI0103a). broorndeckue PyHKIIMK YTI€BOIOB.

Jlunuapl:  TpUraUUEpUabl, cTepouabl, Qocomunuasl. ['mapodpuabHO-
ruapodobHbIe cBolcTBa. buomornueckue ¢ynkiuu nunuaoB. CpaBHEHHE
yIIEBOAOB, OEJIKOB U JIMMHI0B KaK UCTOUHUKOB YHEPTUU

3.4

Hyxnennoseie kucnorel: JHK u PHK. Hykneoruasr — moHOMEpSI
HyKJ1enHOBBIX KucaoT. Ctpoenue u pynkuuu J{HK. Ctpoenune u QpyHkiuu
PHK. AT®: crpoenue u ¢pyHKIIun

3.5

L[I/ITOJ'IOFI/I}I — HayKa O KJICTKC. Knerounas TCOpUL. MGTOI[BI HN3YUYCHHS KIICTOK

31




3.6

Knerka kak uenoctHass »xuBas cuctema. OOIIMe NOpHU3HAKU KIETOK:
3aMKHyTasi HapykHas MemOpana, Monekynsl JIHK kak renermyeckuit
amnmnapar, CucTeMa CuHTe3a Oernka

3.7

Tunsl kieTok: sykapuoThyeckas M Hpokapuotuueckas. OcoOeHHOCTH
CTpOCHHSI TpOKapuoTHYecKoil kieTku. Kierounas crTeHka OakTepHil.
CrpoeHne 3ykaprMOTHYECKOM KJIETKH. OCHOBHBIE OTJIMYHUS PACTUTEIIBHOM,
KUBOTHOU U TPUOHOM KIICTKH

3.8

IToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsI CTEHKA, TNIMKOKAJIUKC, UX
dbynknuu. I[lrazmarndeckas MemOpaHa, €€ CBOWCTBA M (DYHKIIMH.
[Mutomnasma u ee opranoujibl. OgHOMEMOpaHHBIE OPraHOWAbI KIIETKH:
suporuiazmMarudeckass cetb (OIIC), ammapar ['onapaXku, JTU30COMBL.
[TomryaBTOHOMHBIE ~ OpPraHOWIbI  KJIETKU: MHUTOXOHJPHUU, IUIACTHIBI.
[Tpoucxoxaenre MUTOXOHAPUI U TiacTua. Buasl mnactun. HememOpaHHbie
OpraHOW/bl KJICTKU: PUOOCOMBI, KJIETOYHBIM IEHTP, PECHUYKH, JKTYTHKH.
OyHKIIMY OPraHOUIOB KJIETKU. BKItOUeHns

3.9

Snpo — perynstopHblil IeHTp KieTku. CTpoeHue sapa: sijaepHas 000J04Ka,
KapHoIlIa3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI

3.10

TpchnopT BCIICCTB B KIICTKC

H(PISHCI[CHTGJ’IBHOCTB KIJIICTKH

4.1

OOmeH BeniecTB, UiIU MeTa00IH3M. ACCUMMIISIUS (TUTACTUYECKUN OOMEH) U
TUCCUMUJIATIUS (PHEPTreTUIECKU 0OMEH) — JIB€ CTOPOHBI €IMHOTO MpoIiecca
Merabonn3ma. Tumbl oOMeHa BellecTB: BTOTPO(HBIA M TeTepoTPOQHBII.
Ponb hepmeHTOB B 0OMEHE BELIECTB U MPEBPALLEHUHN SHEPTUHU B KIIETKE

4.2

®dortocunTe3. CBeroBass u TemHoBas a3l (¢GoTocuHTe3a. Peakuuun
dboTocunTeza. DPpdhekTuBHOCTH (hOoTOCHHTE3a. 3HAUeHUE (POTOCUHTE3A ISt
KU3HU Ha 3emuie. BnusiHue ycioBuil cpeipl Ha (OTOCHHTE3 W CHOCOOBI
MOBBIIIEHUS €T0 POIYKTUBHOCTH Y KYJIBTYPHBIX PACTECHUH.

XeMocuHTe3. XeMOCHHTE3UPYIONIHE OaKTepuu. 3HAUCHUE XEMOCHHTE3a IS
KU3HU Ha 3eMJie

4.3

DHepreTUYecKuii oOMEH B KIIeTKe. PaciiernieHue BEIECTB, BBIICICHUE
U aKKyMYJHUPOBAaHUE DHEPTUU B KJIETKE. DTaIbl SHEPTETUYECKOTO0 OOMEHa.
['mukonus. bpoxkenue u ero Buabl. KuciopoaHoe okuciaeHne, Ui KIETOYHOE
neixanue. DPPEeKTUBHOCTH SHEPTETUYECKOT0 0OMEHa
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4.4

Peakuuu wmatpuuyHoro cuute3a. ['eHernueckas wunbpopmanus u JIHK.
Peanuzanus renernyeckoi HHGOpMaIMK B KIeTKe. ['eHeTHUecKuil Ko U ero
cBoiicTBa. Tpanckpunuusi — matpuunblii cuHTe3 PHK. Tpancmsamua —
ouocunte3 Oenka. KoaupoBanme amuHokucioT. Pomp pubGocom B
OouocuHTe3e Oenka

4.5

Hexnerounsie hopMmsbl sxu3Hu — BUpycChl. Mictopus otkpeitus Bupycos (/.U.
NBanoBckuit). OCOOCHHOCTH CTPOCHUSI U KUZHEACSATEILHOCTA BHUPYCOB.
bakrepuodaru. bonesnu pacTeHuil, )KUBOTHBIX W YEJIOBEKA, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynogeduimra uenosexka (BUY) — Bo3Oyautens
CIINa. ITpodunakTrika pacripoCcTpaHEHUs BUPYCHBIX 3a00/1eBaHUN

Pa3MHOXeHNE 1 THAUBHIYaIbHOE Pa3BUTHE OPTaHU3MOB

5.1

Kietounblit 1UKII, WM SKU3HEHHBIM LUK KIeTku. MHTepdaza u MUTO3.
[Ipoueccel, mnpotekatome B uHTepdaze. Permkauus — peakuus
matpuuHoro cunre3a JJHK. Ctpoenne xpomocom. XpoMOCOMHBIN HAbOp —
KapuoTun. JIMMIoOWJHBIA M TalUIOWAHBIA  XPOMOCOMHBIE  HAOOPBI.
Xpomartuapl. LluTonornyeckre OCHOBBI PA3MHOXKEHHSI U WHIUBUAYAJIBHOTO
pa3sBUTHsL OPraHU3MOB.

Henenue knetkn — muto3. Cranun muto3za. [Iponeccsl, npoucxoasmme Ha
Pa3HBIX CTAUAX MUTO3a. bHOJOTHYECKUI CMBICT MUTO3a

5.2

®opmbl pa3MHOKEHUSI OPraHU3MOB: OecIoioe U 1nosioBoe. Bunpl Oecnonoro
Pa3MHOXKEHUS: JIeJICHHE HAaJIBO€, TTOYKOBAHUE OJIHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTMBHOE  pa3MHOXKeHHe.  VMcKyccTBeHHOE
KJIOHUPOBAaHHE OPTraHU3MOB, €T0 3HAUEHUE JIJISl CEJIEKLINU

5.3

ITonoBoe pa3MHOXKEHHUE, €0 OTIIMYHS OT OSCIIOJIOTO.

Meito3. Cranumn meiiosa. [Ipoueccel, mpoucxoasume Ha CTaausIX MEWo3a.
IToBenenne xpomocoM B Mmenose. KpoccuHrosep. buosiornyeckuii CMbICI
U 3Ha4YCHHE MeHo3a

5.4

['ameTorenes — mpouecc 00pa3oBaHUSl MOJOBBIX KIETOK Y >KUBOTHBIX.
[TonoBble >xene3bl: CEeMEHHUKM M AuYHUKU. OOpa3zoBaHuME U pa3BUTHE
IIOJIOBBIX KJIETOK — TraMeT (CIepMaTO30M], SHWLEKIETKa) — CIEPMAaTOreHes3
u ooreHe3. OcOOEHHOCTH CTPOEHMs SULEKIETOK U CIEpMaTO30MJIOB.
OnnonorBopenue. [lapTeHorenes
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9.5

NuauBuayanbHoe pa3BUTUE (OHTOreHe3). OMOpPHUOHAIBHOE pPa3BUTHE
(amOpuorenes). Otambl 3MOPUOHAIBHOIO PA3BUTHS Y MO3BOHOYHBIX
KUBOTHBIX: JIpo0JieHue, racTpyiauus, opraHoreHe3. IloctamOpuonansHOE
pazButue. THUIBI MOCTAIMOPHOHANBHOTO PA3BUTHS: MPSIMOE, HEMPSMOE
(muunHOYHOE). BrnmsiHMe cpeapl HAa pa3BUTHE OPraHU3MOB; (PAKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOKICHHBIE YPOJICTBA.

Poct u pasButne pacteHuii. OHTOT€HE3 LBETKOBOIO PACTEHUSA: CTPOCHUE
CEMEHU, CTaJNM Pa3BUTHUSA

HaCJ'IGIICTBeHHOCTB U USMCHYUBOCTb OPraHu3MOB

6.1

IIpenmer m 3amaum reHetuku. lcropus pas3BuTHs TeHETHKH. Bxian
POCCHUHCKHX U 3apyO€XHBIX YYEHBIX B pa3BUTHE TE€HETHKH. MeTomabl
reHeTUKN  (TUOPUAOJIOTUYECKUNA, IUTOTEHETUYECKUN, MOJIEKYJSPHO-
reHetnyeckuii). OCHOBHbIE T€HETHYeCKHe MOoHATUS. ['eHeTnyeckas
CHUMBOJIMKA, UCIIOJIb3YEMAs B CXEMAX CKPEIUBAHUN

6.2

3aKOHOMEPHOCTH HaclIeA0BaHUs MPU3HAKOB, ycTaHOBJIEHHBbIE I'. MeHenem.
MoHorubpuiHoe CKpelmuBaHue. 3aKOH €AMHO00pa3usi THOPUIOB MEPBOTrO

nokosienus. [IpaBuno JOMHHHpPOBaHUS. 3aKOH PACIICIUICHUS MPU3HAKOB.
I'mnote3a yncrotel ramet. [loIHOE M HEMMOTHOE NOMUHUPOBAHUE.
HuruOpuaHoe CKpeuMBaHWE. 3aKOH HE3aBUCHMOIO  HAaCJIEeAOBaHUS
npu3HakoB. lluToreHeTnueckue OCHOBBI AMTMOPUIHOTO CKPEIIMBAHUAL.
AHammzupyroniee  ckpemmBaHue.  Vcnosib30BaHHWE  aHAIM3HUPYIOLIETO
CKpEILMBAHUSA I ONPEICIIEHUsI TeHOTUIIa 0CO0U

6.3

CuerieHHOoe  HacienoBaHue npu3zHakoB. Pabora T. Moprana mno
CLICTUICHHOMY HacJieIoBaHUI0 TeHOB. HapylieHue clenieHuss TreHOB B
pe3ysibTaTe KPOCCHMHTOBEpAa. XPOMOCOMHAsi TEOPHs HACJEICTBEHHOCTH.
['eneTnueckue KapTel.

I'enetuka noyia. XpoMOCOMHOE OIpeJiesICHUE 110J1a. AyTOCOMBI U MOJIOBBIE
XPOMOCOMBI. ['oMOTaMeTHBIE U TeTeporaMeTHbie opranu3Mbl. HacienoBanue
MPU3HAKOB, CIEIIJICHHBIX C MOJIOM

6.4

N3meHunBOCTh. Buibl ©3BMEHUMBOCTH: HEHACIIEACTBEHHAS U HACIICICTBEHHAS.
Pons cpenpl B HEHACHEICTBEHHOW W3MEHYMBOCTH. XapaKTEPUCTHKA
MOAU(UKAIIMOHHON U3MEHYMBOCTH. BapuanuoHHbIN psii 1 BapHaIlMOHHAS
kpuBas. Hopma peakunuu npuszHaka. KonmdyecTBeHHbIC U KaUYECTBEHHBIC
NpU3HaKu ©W uX Hopma peaknuu. CBoiicTBa MOIU(MDUKAITMOHHON
U3MEHUYUBOCTU
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6.5

HacnencrBeHHasi, win IeHOTHUIMYECKAs, W3MEHUMBOCTb. KoMOuHaTHBHAs
M3MEHYUBOCTh. Mei03 M MOJOBOM mMpolecc — OCHOBA KOMOMHATHBHOM
M3MEHYMBOCTU. MyTanmoHHass M3MeHYMBOCTh. Kiaccudukanus MyTanuii:
TE€HHBIE XPOMOCOMHBIE, TE€HOMHBIE. YacToTa W MPUYMHBI MYTalUM.
MyTtarennsie (pakTopbl. 3aKOH TOMOJIOTHYECKUX PSAOB B HACJEICTBEHHOM
u3MeHurBoctu H.M. BaBunosa

6.6

I'enetuka denoBeka. Kapuortun uenoBeka. OCHOBHBIE METOJbl T'€HETUKH
YEJI0BEKA: reHeaJIOTUYECKUH, OJIM3HEIIOBBIMH, LIMTOr€HETUYECKU,
OMOXUMHUYECKUM, MOJIEKYJIIpHO-TeHeTHYeCcKuil. COBpEeMEHHOE OIpeIeICHUE
F€HOTUMNA: TOJHOTEHOMHOE CEKBEHHUPOBAHHWE, T'CHOTHUIHUPOBAHUE, B TOM
grcne ¢ nomompio [1[P-ananu3a. HacaeacrBenHble 3a001¢BaHMs YeIIOBEKa:
reHHble 00JIe3HHM, OOJIE3HH C HACIEJICTBECHHOHN MPeIpaciioloKeHHOCTBIO,
XpOMOCOMHbIE Oosie3Hu. CoMaTHYeCKHME U TEeHEPATHUBHBIE MYTAallUU.
[IpuHIMOBl 370pOBOTO 00pa3a »KW3HU, JUATHOCTHUKH, MPOPUIAKTUKUA U
JICUCHMUS FeHETHYCCKHUX 00JIC3HEH. MeauKko-TeHETUYECKOE
KOHCYJIbTUPOBAaHUE. 3HAUCHUE MEIUIIMHCKON T€HETUKHU B MIPEJOTBPAIICHUN
Y JICUCHUH T€HETUYCSCKNX 3a00JIeBaHUI YeJIOBEKa

Cenexuust oprann3mMoB. OCHOBBI OMOTEXHOJIOTH

7.1

Cenekuus Kak HayKa U MpoIecc. 3apOkKACHUE CEIIEKIUU U JOMECTUKAIUA.
VYyenue H.M. BaBuioBa 0 meHTpax NpPOUCXOXKIEHUS W MHOTOoOpasus
KYJbTYPHBIX pacTeHHUU. LIEeHTpbl MPOUCXO0XKAECHUS TOMAIIHUX >KUBOTHBIX.
Coprt, nopoja, mramm

7.2

CoBpeMeHHbIE METOIbI CeNeKIMU. MaccoBbId U MHIUBUAYATbHBI OTOOPHI B
CEJIEKLIMU PAaCTEHHU U )KUBOTHBIX. OlLleHKa 3KcTepbepa. bIM3kopoIcTBEHHOE
CKpellrBaHue — HHOpuUuHT. Yncras nuHus. CKpeluBaHue YUCThIX JIMHUH.
I'ereposuc, wmm rtubOpuaHas cwia. HepoacTBEHHOE CKpELIMBAHHE —
ayrOpununar. OtnaneHHas ruOpuauzanus H ee ycnexu. VMcKycCcTBEHHBIH
MyTareHe3 M IMOJIYYEHHE NOJIUIUIONIOB. JIOCTHKEHUS CENEKINH PACTEHUH,
KUBOTHBIX 1 MUKPOOPIaHU3MOB

7.3

buotexHomorns Kak OTpaciib NPOW3BOJACTBA. ['€HHAs MHXKEHepus. JTarbl
co3nanusi pekomOunantHor JIHK u TpancreHHsix opranu3zMoB. Knetounas
nKeHepus. Kilertounble KynbTypbl. MHMKpPOKIOHAJIBHOE pPa3sMHOXKEHUE
pactennil. KiloHnpoBaHHE BBICOKOIPOAYKTHUBHBIX CEIIbCKOXO35MCTBEHHBIX
OpraHU3MOB. DKOJIOTHYeCcKue U 3Thueckue npoodsemsl. MO — renetuuecku
MOAU(PULIMPOBAHHBIE OPTaHU3MBbI
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11 KJIACC

IIpoBepsiemble TpeOOBaHUS K pe3yJbTaTaM 0CBOCHUSI OCHOBHOI 00pa3oBaTeIbHOM

NpOrpaMMbIl

Kox
MIPOBEPSIEMOTO
pe3yibTaTa

[IpoBepsiemble IPEAMETHBIE PE3YIBTATHI OCBOEHUSI OCHOBHOM
00pa3oBaTeNbHOM MPOTrpaMMBbI CPEAHETO 00111eT0 00pa30BaAHMUS

1

ChopmMupoBaHHOCTh 3HAHWW O MECTE W POJU OWOJOTUU B CHCTEME
HAyyHOTO0 3HAaHUS €CTECTBEHHBIX HayK, B (opMHpOBaHUU
COBPEMEHHONW €CTECTBEHHOHAY4YHOM KapTUHbI MHpPA W HAy4HOIO
MHUPOBO33PEHUS; O BKJIAJ€ POCCHUMCKUX M 3apyO€KHBIX YUEHBIX-
OHOJIOrOB B pa3BUTHE OHMOJOTWHU; (DYHKIIMOHAIBHOH I'PaMOTHOCTH
YeJIOBeKa JJI PEIICHMS )KU3HEHHBIX 3a/1a4

YMeHue packpbiBaTh COJICp)KaHHE OHOJIOTUYECKUX TEPMHUHOB U
MOHATHI: BUJ, TOMYJISAINAS, TEHO(DOH I, 3BOIONHS, IBUKYIIAE CHIIBI
(pakTopsl) 3BOJIIOLINH, MIPUCTIOCOOJICHHOCTh OpraHU3MOB,
BUJ1000pa30BaHue, AKOJIOTUYECKHUE (haxkTopsl, HKOCHUCTEMA,
OPOJAYIEHThl,  KOHCYMEHTBI,  PEAYLEHThl, IeNu  IUTaHus,
AKOJIOTHYECKas MupaMuaa, OuoreoreHos, onocdepa

YMeHue uznarath OMOJIOTHYECKUE TEOPUH (IBOTIOIIMOHHAsS Teopus Y.
JapBuHa,  CHHTETHYECKass  TEOpUsS  DBOJIOIMHU),  3aKOHBI U
3aKOHOMEPHOCTH (3apojpieBoro cxoacrea K.M. bapa, uepenoBanus
INIaBHBIX  HampaBiieHWit u nytedl  sBomonuu A.H. CesepiioBa,
yueHuss o 6uochepe B.U. BepHanckoro), onpenensiTh rpaHUIbl UX
MPUMEHHMOCTH K KUBBIM CUCTEMaM

YMeHue BiageTh METOJaMHU HAy4YHOTO IIO3HAHUS B OHOJIOTHHU
(HaOyroZieHMe W OINMCAHUE >KUBBIX CHCTEM, IPOIECCOB U SBJICHUI,
OpraHu3alys ¢ TMpPOBEACHUE OHOJIOTHYECKOr0 IKCIEPUMEHTA,
BBIJIBUKCHUE  THUIIOTE3bl;  BBIABICHUE  3aBUCUMOCTH  MEXKIY
UCCIIeyeMbIMU BEJIMUUHAMU, 00BSICHEHUE MTOJTYUYCHHBIX PE3YyJIbTaTOB,
WCMOJIb30BAHHBIX HAYYHBIX IOHSATHM, TEOPUM M 3aKOHOB;, YMEHHUE
JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJYUYECHHBIX PE3YIHTATOB)

YMeHHe  BBIACHATH  CYIIECTBEHHBIC  TPHU3HAKKM  CTPOCHHS
OMOJIOTUYECKUX OOBEKTOB: BHJOB, MOMYJISAIWNA, MPOIYIICHTOB,
KOHCYMEHTOB,  PEIYyLIEHTOB,  OHOIrE€OLEHO30B M  HKOCHCTEM;
OCOOCHHOCTH  TPOIIECCOB  HACJIEACTBEHHOW  W3MEHUYUBOCTH,
€CTECTBEHHOTO O0TOOpa, BUI000pa30BaHUsA, MPUCITOCOOICHHOCTH
OpPraHMU3MOB, ACUCTBHUS SKOJIOTHUECKUX (PAKTOPOB HA OPTaHHU3MBI,
MepeHoca BEIIECTB U MMOTOKA SHEPTUHU B IKOCUCTEMAX, aHTPOTIOT€HHBIX
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M3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH, KPYTrOBOPOTA BEILIECTB
1 OMOTEOXUMHUYECKHX ITUKIIOB B Onocdepe

YMeHHne TNpUMEHSTh TIOJNyYeHHbIE 3HaHUS Uil  OOBSICHEHUS
OMOJIOTMYECKUX MPOLIECCOB U SIBIICHUM, JJIsl MPUHSITUS MPAKTUYECKUX
pelIeHHid B TOBCEHEBHOM KM3HU B LIETISIX 0OecreueHus: 6€30MacHOCTH
CBOETO 3J0pPOBbS M 3/I0POBbSl OKPYKAIOIIUX JIIOAEH, COOJIOIEeHUS
HOPM TPaMOTHOTO TOBEACHHUS B OKpY’KaIoIIeW MNPUPOIHON Cpeje;
MOHUMAaHUE HEOOXOJIMMOCTA  HCHOJB30BAHUS  JOCTHXKEHUU
COBPEMEHHOW OMOJIOTHH JJIs1 PALIMOHATIBHOTO PUPOI0IOIb30BAHUS

YMeHue pelIaTh 3JICMCHTAPHBIC OHoJIOrnYecKue 3aJa4un, COCTaBJIATh
CXCMHEI IICPCHOCA BCUICCTB U SHCPIUHU B SKOCUCTCMAX (HGHI/I HI/ITaHI/IH)

YMeHHe BBINOJNHATH JIA0OPATOpPHBIE M MPAKTHUYECKHE paboThI,
coOI0/IaTh TpaBWia MpU padoTe ¢ y4eOHBIM U J1IaOOPaTOPHBIM
o0opyI0BaHHEM

YMeHre KpUTUYECKH OLEHMBATh U MHTEPIPETUPOBATH HHPOPMALIUIO
OMOJIOTMYECKOTO  COZACpXkaHMs, BKIIOYAIOL[YI0 IICEBIOHAyUYHbIE
3HaHMSI M3 pa3IUYHbIX MCTOYHHUKOB (CMU, Hay4yHO-mOMNYyIJIsIpHBIE
MaTepuabl); pacCMaTpUBaTh IJI00aIbHBIE SKOJIOTHUECKHE IPOOIIEMBI
COBPEMEHHOCTHU, (POPMUPOBATH IO OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3ULUIO

10

YMeHue co3iaBath COOCTBEHHbBIE TMCHMEHHBIE U YCTHBIE COOOIIEHUS,
00006111251 6MOJIOTUYECKYI0 HH(OPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB,
IPaMOTHO MCTOJIb30BaTh MOHATUHUHBIN anmapat OuoJIOTUH

IIpoBepsieMble 3J1eMEHTHI COAEPKAHUS

Kon IIpoBepsieMblii 3JIEMEHT COJIEPIKAHMS
1 DBOJIONMOHHAS OUOJIOTHS
1.1 DBOJIIOIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CBuzerenbcTtBa 3BOMOLMM. [laleOHTOIOTMUYECKHE: TOCIEA0BATENIBHOCTD
MOSIBJICHUS BUJIOB B IMAJCOHTOJOTUYECKON JIETONUCH, IEPEXOIHBIE (DOPMBI.
buoreorpaguueckue: cxoacTBo U paznuuve GayH U (HIop MaTepuKkoB U
OCTPOBOB. DMOPHOJIOTUYECKUE: CXOJCTBA U Pa3INuus 3MOPHOHOB Pa3HBIX
BUJIOB TMO3BOHOYHBIX. (CpaBHUTEIHLHO-AHATOMUYECKHE: TOMOJOTUYHBIE,
aHAJIOTMYHbIC, pYAUMEHTAPHBIE OpraHbl, aTaBU3Mbl. MoJeKyIsIpHO-
OMOXMMHMUYECKHE: CXOACTBO MEXAaHHW3MOB HACIJIECTBEHHOCTH U OCHOBHBIX
METab0IMYECKUX ITyTEN y BCEX OpraHU3MOB
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1.2

OpomrorimonHass teopust Y. JlapBuna. Ilpennmochuiku BO3HHUKHOBEHHS
JTapBUHU3MA. /[BIDKYIIHE CHITBI DBOJIIOIIMH BUOB 10 JlapBUHY (M30BITOYHOE
pa3MHOKEHHE TpPU  OrPAHUYCHHOCTH  PECypCOB,  HEOINpeaesieHHas
U3MEHYUBOCTbh, 00ph0a 3a CYIIECTBOBAHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckas teopus sBoitouuu (CTD) U OCHOBHBIE €€ TMOJIOKEHUS.
MuxkponsBomorus. [lomymsius kak eAMHUIA BUAA U 9BOJIOLUN

1.4

JIBmokyriue cuibl ((pakTophl) IBOJIOLUK BUIOB B Mpupoje. MyTalnoHHBIN
polecc M KOMOMHATUBHAS W3MEHYMBOCTh. [lOMyJALIMOHHBIE BOJIHBI U
npeiid reHoB. WMzomsaums wu  murpanus. EcrecTBeHHBIH 0TOOp —
HaAMpPaBIAOMUN GakTop BoMtonUUA. DOPMBI €CTECTBEHHOTO 0TOOpA.
[Ipucnoco0IeHHOCTh OPraHW3MOB Kak pe3yibTaT 3BoJirouuu. [Ipumeps
IPUCIIOCOOJIEHUH y OpraHu3MoB. ApoMopd03bl U UAMOATANTALUY.

Bun wu Bunoo6pasoBanme. Kpurepun Buma. OCHOBHBIE (QOpPMBI
BHU1000pa30BaHUs: reorpaduueckoe, IKOJI0THIECKOe

1.5

MaxkposBomtonusi. @opmbl 3BOTIONUN: (DUIETHYECKAs, JUBEPTreHTHAS,
KOHBEPIeHTHas, apaenbHas. HeoOpaTumocTs 3Botonnn

Bo3HukHOBEHHUE U Pa3BUTUC JKU3HU HaA 3emiie

2.1

JloHay4yHbIE OPEACTABICHUA O 3apOKJICHUM KU3HU. HaydHble THUIIOTE3BI
BO3HUKHOBEHUS KU3HU Ha 3emJie: abMOoreHe3 U MaHCrnepMus. XUMHUecKas
ABOJIFOLUS. DKCIEPUMEHTATIBHOE MOATBEPKICHUE XUMUUYECKON BOJIIOLINU.
Hauanbuble sTanbl Ouonormueckoit sBomonuu. ['unoreza PHK-mwmpa.
[IepBbie kieTKH U UX 3BOJOLUSL. DOpMUPOBAHKE OCHOBHBIX T'PYIII KUBBIX
OpraHu3MOB

2.2

PazButne xu3Hu Ha 3emuie mo spaMm W nepuogam. Karapxei. Apxerckas
U npoTtepo3oiickas dpel. [laneo3olickas spa U ee Mepuojbl: KEMOPUICKUIA,
OPAOBUKCKHUH, CHJIIYPUHUCKHUM, NEBOHCKHM, KAMEHHOYTOJIbHBIN, MEPMCKHUI.
Me3so30¥icKas opa U €€ IEPUOBI: TPHACOBBIN, IOPCKUI, METIOBOM.
KaliHo30Mickas 3pa W €€ TepUoIbl: MNaJCOr€HOBBIA, HEOTCHOBBIN,
AHTPOIIOTE€HOBBIN. XapaKTEPUCTUKA KJIMMATa U T€OJOTMYECKUX MPOLIECCOB.
OcCHOBHBIE 3Tambl 3BOJIIOLIUHA PACTUTEIBHOTO U JKMUBOTHOTO MHpA.
Apomopdo3bl y pacTeHul 1 )KUBOTHBIX. [10siBIIeHHE, pacliBET U BHIMUPAHUE
TPYIII )KUBBIX OPTaHU3MOB

2.3

Cucrema OpraHMYECKOr0 MHpa Kak OTpakeHue 3Boionuu. OCHOBHBIC
CUCTEMAaTHYECKHE TPYIIITBI OPTaHN3MOB

24

DBOJIIOMA YeJIOBeKa. AHTPOIOJIOTHS Kak HayKa. Pa3BuTue npeacTaBieHui
O MPOUCXO0XKACHUY YenoBeka. MeTonbl n3ydeHns aHTponorene3a. Cxoacrsa
U pa3nuyus 4YeloBEKa M JKUBOTHBIX. (CHCTEMAaTHYECKOE MOJIOKEHUE
YEJI0BEKa.
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IBwxymme  cuibl  (dakropbl) — aHTpomorenesa.  HacnenctBeHHas
U3MEHYMBOCTh U €CTECTBEHHBIH OTOOp. OOIIECTBEHHBIM 00pa3 KHU3HHU,
U3rOTOBJICHUE OPYIUH TPY/a, MBILUIEHUE, PEUb

2.5

OCHOBHBIE CTaIUU ¥ BETBU HBOJIIOL[UY YEIOBEKA: aBCTPAIONUTEKH, YeI0BEK
yMenbii, YenoBek npsaMOXOoaAmni, YemoBeK HeaHAEepTAIbCKUN, UenoBek
pa3yMHbIi. Haxoakum WMCKOIlaeMbIX OCTAaHKOB, BpEMsl CYLIECTBOBaHUS,
o0JacTh pacnpocTpaHeHHs], 00beM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OpYyIUs

2.6

YenoBeueckne packl. OCHOBHbIE OOJBIIME  pachl:  €BPOMNEOUIHAS
(eBpasuiickas), HErpo-aBCTpaJlouaHas (dKBATOpHAJIbHAS), MOHTOJIOMIHAS
(a3uarcko-aMepukaHckas). UepThl MPUCTIOCOOICHHOCTH MPEACTaBUTEIICH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYIECTBOBaHMs. EAMHCTBO YelioBeUeCKHUX
pac. Kputuka pacuzma

OpraHu3mbl U OKpY’Karolas cpeia

3.1

DKOJIOTUA KaK HayKa. 3ajauu U pa3aeibl SKOJOTUH. MeToabl 3KOIOTUYECKUX
UCCJIeIOBaHUM. DKoJoruyeckoe wmupoBos3peHue. Cpeabl oOUTaHUS
OpraHU3MOB: BOJIHAS, HA3€MHO-BO3IyIITHAS, MOYBEHHAS,
BHYTPHOPraHU3MEHHAS

3.2

Okonornueckue (daktopel. Kiaccuduxaius 5sKoI0rHueckux (aKkTOpoB:
abnoTHuYecKkne, OMOTUYECKHE U aHTPOIOTCHHBIE. J[eCTBHE YKOJOTHIECKUX
(GaKkTOpPOB Ha OPTaHU3MBI

3.3

Abunotnyeckue hakTopbl: CBET, TEMIIEPATypa, BIAXKHOCTh. DOTONEPUOAU3M.
[IpucnocoOneHusi OpraHu3MoB K JEHCTBUIO a0MOTHYECKUX (HaKTOPOB.
buonornueckue puTMbl

3.4

buotnueckue  daktopel.  Bumbl  OMOTHMYECKHMX ~ B3aUMOJICHCTBUI:
KOHKYPEHIIUS, XWUIIHWYECTBO, IMApPa3UTH3M, MYTyajlu3M, KOMMEHCAIU3M
(HaxJIeOHMYECTBO, KBAPTUPAHTCTBO), aMEHCAIU3M, HEUTpaiu3M. 3HaUYCHUE
OMOTUYECKHX B3aMMOJICUCTBUM JUIsl  CYIIECTBOBAaHUS OpPraHU3MOB B
OPUPOAHBIX COOOIIECTBAX

3.5

DKOJIOTHYECKHUE XApPaKTCPUCTUKU  TIOITYJIALIUUA. OCHOBHBIC TOKa3aTeIn
MOy JIALINK YUCJIICHHOCTb, INNIOTHOCTb, POXKIAACMOCTb, CMCPTHOCTD,
IMpUPOCT, MUI'PALTHA. I[I/IHaMI/IKa YHUCJIICHHOCTH IOIIYJISAIUN U €€ PCTYJIALNA

COO6HI€CTB3 H OKOJIOTHYCCKHUC CUCTCMBI

CooOuiectBo opraHu3MoB — OuorieHo3. CTpyKTyphsl OMOIIEHO3a: BUIOBAaf,
MPOCTPAHCTBEHHAs, Tpoduyeckas (muieBasi). Buasl-nomuHanTel. CBS3U B
OMolIeHO3e

4.2

Dkonorudeckue cucteMsl (9kocuctemsl). [ToHsTHE 00 3KOCHCTEME 1
ouoreorieHo3e. OyHKIIMOHAITBHBIE KOMITOHEHTBI YKOCUCTEMBI:
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OPOJYLIEHThl, KOHCYMEHTbI, peAyleHTbl. KpyroBopoT BelIeCTB U IMOTOK
SHEpruM B 3KocucreMe. Tpoduueckue (MUIIEBBIE) YPOBHU SKOCHUCTEMBI.
[Mumessie nenu u cetu. OCHOBHBIEC MOKA3aTeIN IKOCHCTEMBI: OHOMacca,
OPOAYKIUA. DKOJOTMUYECKHE MUPAMUJbI: TMPOAYKIHH, YHCICHHOCTH,
o6uomaccel. CBOHCTBAa 9KOCHUCTEM: YCTOMYMBOCTH, CaMOPETYJISIHS,
pasButue. Cykueccus

4.3

[IpupoaHbie SKOCHUCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCHUCTEMa XBOHHOTO
WIH IIMPOKOJIMCTBEHHOIO JIEca.

AHTpPOIIOTEHHBIE  AKOCHCTEMBI.  ATPOIKOCHUCTEMBL. Y POOIKOCUCTEMBI.
buonornueckoe W XO3SMCTBEHHOE  3HAYEHUE  ArpOdKOCUCTEM U
ypOOIKOCHUCTEM.

buopasnooOpazue kak (akrop ycroiumBoctu sKocucTeM. CoxpaHEHHE
OMOJIOrMYECKOro pa3HooOpasus Ha 3emiie

4.4

VYuenue B.M. Bepnaackoro o Ouocdepe. I'paHunpl, coctaB U CTPYKTypa
ouocdepsl. XKuoe BeriecTBo 1 ero ¢pyHkiuu. OcodeHHocTu Ouochepsl Kak
rJ1I00aNbHON SKOCHCTEMBI. JIMHAMUYECKOE paBHOBECHE U OOpaTHas CBS3b B
ouocdepe. KpyroBopoTsl BeleCTB 1 OMOT€OXUMUYECKUE ITUKIIBI SJIEMEHTOB
(yraepona, azora). 30HaIBHOCTH OMOChephl. OCHOBHBIE OMOMBI CYIITH

4.5

UenosedecTBO B Onocdepe 3eMiau. AHTPONOTEHHBIE U3MEHEHUsI B Ouocdepe.
I'moGanpHbIE PKOJTOTHYECKUE TTPOOIICMEL.

OcHoBa paIrMoHAILHOTO YIPABJIEHUS TPUPOIHBIMHU PECypcaMu U UX
UCIIONb30BaHue. JlocTuxkeHus: OMOJIOTUH U OXpaHa MIPUPOIbI
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