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IMNOACHUTEJIBHASA 3AIINCKA

IIpu pa3paboTke mporpammbl MO OHUOJOTMM TEOPETUYECKYIO OCHOBY st
onpeneneHusl MOAX0J0B K (POPMUPOBAHUIO COJAEpPNKAHUS YydyeOHOro MpeameTa
«buonorus» cocraBunM: KoHuenryainbHele nonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJeH, colepKaHus, pe3yabTaToB OOy4YeHUs U
TpeOOBaHUM K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB, MOJIOKEHUSI 00 OOLIUX LENSAX U
OPUHIMIAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETO
oOmero obOpasoBanuss B Poccuiickoil ®denepauuu, a TaKXKe IOJIOKEHUS O
cnenuduke OMONOruy, €€ 3HaYEHUU B NTO3HAHUM KUBOUM MPUPOJBI U 00ECIIeUEHUN
CYILIECTBOBAaHMS 4eJloBeuecKoro obmniecrBa. CorsacHO Ha3BaHHBIM IOJIOKEHUSM,
OTpe/ieNieHbl OCHOBHBIE (DYHKIIMU MTPOTPaMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owonoruu naéT TPEACTAaBICHHE O IMENsAx, 00 oOmen
cTpareruu OOy4YeHHUs, BOCHHUTAHHMA M Pa3BUTUS OOYyYarOIIMXCS CpelCcTBaMU
yueOHoro mnpeamera «buonorus», omnpenenser o00s3aTeabHOE MPEIMETHOE
COJIepXKaHUE, €ro CTPYKTypy, paclpeaesieHue IO pas3lejaM M TeMmaw,
PEKOMEHIyEMYIO MOCIEA0BATEIbHOCTh U3yUeHHs] yUeOHOro Marepuana ¢ yuyéTom
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKA 00pa30BaTEIbHOTO
Iporiecca, BO3pacTHBIX 0COOCHHOCTEH 00yJarommuXCs.

B nporpamme 1o OuONOTMM TakKe YUUTHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpEeIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOydyeHuss B (OPMHPOBAHMM OCHOBHBIX BHUJOB  Yy4eOHO-IIO3HABATEIHHOU
NeATEIbHOCTH/YUYeOHBIX JEHCTBUM OOYYAIOMIMXCA IO OCBOCHHUIO COJCpKaHUSA
OMOJIOTUYECKOT0 00pa30BaHUsI.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30BbIH YPOBEHB) peaan30BaH
OPUHIIMI T[PEEMCTBEHHOCTH B H3y4Y€HUU Ouoioruu, Ojarojaps 4emy B Hei
IPOCMAaTpPUBAETCSl HAIMpPABJICHHOCTh Ha pPa3BUTHE 3HAHUW, CBSI3aHHBIX C
dbopMUpOBaHMEM  €CTECTBEHHO-HAyYHOIO  MHPOBO33PEHHS, IEHHOCTHBIX
OpUEHTALMH JTUYHOCTH, IKOJIOTUUECKOr0 MBIIUICHUS, MPECTABICHUN O 3J0pOBOM
o0Opase XKM3HU U OEpEeKHBIM OTHOILIEHWEM K OKpYXalolled MPUPOJHON cpele.
[ToaToMy Hapsny ¢ U3ydeHHEM OO0IIEeOMOIIOrMUEeCKUX TEOpUM, a TaKKe 3HAHUU O
CTPOCHUHU KUBBIX CUCTEM PAa3HOTO paHTa M CYHIHOCTH OCHOBHBIX MPOTEKAIOLIUX B
HUX TPOLIECCOB B MPOTrpaMMe MO OMOJIOTUM Y/IENEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJTyYEHHBIX 3HAHWH B MOBCEAHEBHOMW JKU3HU JIJISl PEIICHUS TPUKIAIHBIX 33/a4, B
TOM 4YHCIe: TPO(PUIAKTUKY HACIEACTBEHHBIX 3a00JIEBaHMI 4YENOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBaHUA, 000CHOBaHUs HKOJIOTUYECKU
1eJ1eCO00Pa3HOro TMOBEIECHHUS B OKpYXKAIOIIel MNpUPOIHOM cpele, aHaiu3a
BIIMSTHHSI XO3SUCTBEHHOW JESITENTFHOCTH YEJIOBEKa Ha COCTOSHHE MPHUPOAHBIX U
UCKYCCTBEHHBIX IKOCUCTEM. Y CUJIICHHE BHUMAHUA K MPUKJIATHOW HAMPABIEHHOCTH
ydueOHoro npenmera «buosorus» mpoaUKTOBAaHO HEOOXOJAMMOCTBHIO OOECIIEUEHUS



YCIIOBUI JUIsl pelIeHUs OJJHOM M3 aKTyaJlbHBIX 3aja4 IIKOJIbHOTO OMOJIOTHYECKOro
oOpa3zoBaHusi, KoTOpasi Tpeamnoiaraer (opMUpoBaHHE Y  OOyYaroIIUXCs
CIIOCOOHOCTH QJIalTHPOBATHCA K HW3MEHEHHSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTI'0 MHpA.

Bbuosoruss Ha ypoBHe cpeaHero o0miero oOpa3oBaHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecrieunBaeT (QOpMUPOBAHHE y OOYYAIOMIMXCS MPEICTABICHUNA O
HAyYHOW KapTHUHE MHpa, paclIupsieT U 0000UIaeT 3HAHUSA O KUBOW IpHUpoje, €€
OTJIMYUTENIbHBIX MPU3HAKAX — YPOBHEBOM OpraHW3allid W SBOJIOLUHU, CO3/1aET
yCIOBUS  JJIA: TO3HaHUS  3aKOHOB  JKMBOW  MPHUPOAbI,  (OPMUPOBAHUS
(GYHKIMOHATBHOM T'PaMOTHOCTH, HaBBIKOB 370pOBOTO U Oe3omacHoro ooOpasa
KU3HH, YKOJIOTHYECKOTO MBIIUICHUS, IEHHOCTHOTO OTHOIIECHUS K KUBOW MPUPOJIE
U YEJIOBEKY.

bonbiioe 3HaueHre OMOIOTHSI UMEET TAKXKE JIJISl PEIICHHs] BOCIIUTATENIbHBIX U
pa3BUBAIOLIMX  3aJa4  CpeIHero  oOuero  o0pa3oBaHUs,  COLHMAIU3ALMNU
oOyyvaronuxcs. M3yyenue 6uosornu o0ecrneyuBaeT yciaoBus sl GOpMUPOBAHUS
WHTEJJIEKTYJIbHBIX, KOMMYHHUKAIIMOHHBIX W  HWH(GOPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYPhl, CIIOCOOCTBYET HMHTErpaldyd OMOJOTMYECKHX 3HAHWM C
NPEICTABICHUSMH U3 JIPYTUX YUEOHBIX MPEIMETOB, B YHACTHOCTH, (PU3UKU, XUMHUHU
u reorpaduu. Ha3zBaHHbIE NOJOXKEHUS O MpeIHA3HAYEHUH Y4eOHOro mnpeamera
«buonorus» cocTaBWIM OCHOBY [UIsl OIpeAeNieHHs MOAXOJ0B K OTOOpy u
CTPYKTYPUPOBAHHUIO €ro COAEP)KAHMS, MPEACTABICHHOr0 B IMporpamme 10
OMOJIOTHH.

Ot60p coxepkanus yueOHOro mnpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYLIECTBIEH € MO3UIMI KyJIbTYpOCOOOPA3HOTO MOJAXO0/Ja, B COOTBETCTBUHM C
KOTOPBIM OOy4Yarolfecs: JOJKHbI OCBOMTh 3HAHUS W YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHus o0O0IIeH KyJIbTyphbl, ONpPEACNSIONIME aJCKBaTHOE IOBEICHUE
YeJIOBEKa B OKPY’KAIOUIEH MPUPOAHOU cpejie, BOCTPEOOBAHHbBIE B MOBCEIHEBHOM
XU3HU U MPAKTUYECKOM aesTenbHOCTH. Oco00e MEeCTO B ATOM cHUCTeME 3HaHUU
3aHUMAIOT 3JIEMEHTHI COACPXKaHUsI, KOTOPbIE CIy>KaT OCHOBOM i1 (pOPMUPOBAHUS
MPEJICTABICHU O COBPEMEHHOW €CTECTBEHHO-HAyYHOM KAapTUHE MHpA U
[ICHHOCTHBIX ~ OPUEHTAMSIX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHH3aI[UH
OMOJIOTMYECKOr0 00pa30BaHUS.

CTpyKTypHpOBaHHE COJEepKaHUsl y4eOHOro Marepuana B Iporpamme Io
OMOJIOTMM OCYIIECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHMsI 3HAHUM 00
OTJIMYUTEIHHBIX OCOOEHHOCTSX KUBOM MPHUPOJBI, O €€ YPOBHEBOW OpraHU3allU U
ABOJIIOLIMU. B COOTBETCTBHUM C 3THM B CTPYKType yueOHOoro npeamera «buomorus»
BBIJICJIEHBI CIIEAYIOUIUE COAEp/KaTeNbHbIe TMHUU: «brosorus kak Hayka. MeTobl
HAy4YHOTO To3HaHUs», «KieTka kak Oumosormueckas cucremay, «OpraHu3M Kak



Oouonornueckas cucrema», «CucreMa M MHOTOOOpa3Me OPraHUYECKOrOo MHUPAY,
«IBOJIOIMS KUBOU MPUPOABD), «IKOCUCTEMBI U TPUCYIINE UM 3aKOHOMEPHOCTH.

Lens uzyuenus yueOHOro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJICHUE  OOYYAIONIMMHUCS  3HAHUSMHU O  CTPYKTYPHO-(PYHKIIMOHAIBHOU
OpraHu3allui >KUBBIX CHCTEM pAa3HOTO paHra ¢ NPUOOpPETEHHE YMEHH
UCIIOJIb30BaTh ITH 3HAHMS MJII TPAMOTHBIX JIEUCTBUH B OTHOIICHUH OOBEKTOB
KUBOU MPUPOJIBI U PEIICHUS] PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTikenne uenu u3ydeHus yuyeOHoro npeamera «buonorus» na 6azoBom
ypOBHE 00ecTieunBaeTCs PEIICHUEM CIIEAYIOINX 3a/a4:

OCBOCHHME OOYYAIOIIMMHCS CUCTEMbl 3HAHUW O OHOJOTUYECKUX TEOPHUSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBWIaX, CIyKallUX OCHOBOU
U1 (OPMUPOBAHUSI TPEACTABICHUNA O €CTECTBEHHO-HAYYHOW KapTHHE MHUpPA, O
METO/IaX HAy4YHOT'O MO3HAHUS, CTPOEHUU, MHOTOOOpa3uu U OCOOCHHOCTSX >KHBBIX
CHUCTEM Pa3HOr0 YPOBHSI OPraHU3AIMH, BBIAAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopmupoBaHue y OOyYaroImMXCsl TMO3HABATEIbHBIX, MHTEIUICKTYaJIbHBIX U
TBOPYECKUX CHOCOOHOCTEHW B MpOIECCE aHaliM3a JAHHBIX O MYTSIX pPa3BUTHUS B
OMOJIOTUM HAy4YHBIX B3IJISJ0B, UJEH W TOAXOJ0B K HM3YYEHHUIO >KUBBIX CHUCTEM
Pa3HOr0 YpOBHS OpraHU3alluu;

CTAHOBJIEHHE Yy oOOydvaromuxcsi oOwed KyJIbTypbl, (YHKIIMOHAILHON
rPaMOTHOCTH, Pa3BUTHE YMEHUUN OOBSCHSITH U OLCHUBATH SIBJICHUS OKPY>KAIOIIETO
MUpa KUBOW MPUPOABI HA OCHOBAHMM 3HAHUN W ONbITA, MOJYYEHHBIX MpHU
U3Y4YE€HUH OUOJIOTHH;

dbopmupoBaHue y OOydYalONIMXCS YMEHUH WIIIOCTPUPOBATh 3HAYCHUE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW [ESITEIHbHOCTH YEJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEJUIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOIOTU;

BOCIIUTAHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUSI YEJIOBEKOM KHUBOU
IPUPO/IbI, HEOOXOIUMOCTU OEPEKHOIO OTHOIICHUS K HEW, COOTIOICHUS] ITUIECKUX
HOPM TP TIPOBEJICHUN OMOJIOTHYECKUX UCCIIEIOBAHUM;

OCO3HAHHME IIEHHOCTH OWOJOTUYECKUX 3HAHUU JJIs TOBBIIIEHUS YPOBHSA
9KOJIOTUYECKOM KYJIBTYPHI, 1J1sl (POPMUPOBAHUST HAYIHOTO MUPOBO33PEHUS;

MPUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHHI B TOBCEHEBHOM KU3HU IS
OLICHKH MOCJIEACTBUIM CBOEH JIEITEIRHOCTH IO OTHOILICHUIO K OKPYKalOIlIen cpelie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHWE W COOJIIOJICHHE Mep TNPOPUITAKTUKH
3a00eBaHUM.

B cucreme cpemnero oOmiero ob6pasoBanusi «buonorus», m3ydaemas Ha
0a30BOM YPOBHE, SIBISIETCS OOS3aTENbHBIM yUE€OHBIM TPEIMETOM, BXOSIINM B
cocTaB MpeaMeTHON 00macTh « EcTecTBeHHO-HAyYHbBIE TIPEIMEThD.

BocnurarensHslii noreHunan npeamera « buonorus»



VYuebnsiii penmer «bUONOTHS» WM3y4aeTCss Ha YPOBHE CPEIHETO OOIIEro
oOpa3oBaHus B KauecTBe o0si3aTenbHOro npeamera B 10-11x knaccax.

Peanuzanust BocnmuTaTenbHOrO MOTEHIMANIA YPOKOB Ipeamera «bHomorus»
(YypouHO#l JesATEeIbHOCTH, AayJUTOPHBIX 3aHATHUM B paMKaX MAaKCHUMAaJbHO
JOMyCTUMOM y4eOHOM Harpy3KH) MpeaycMaTpruBacT:

- dbopMmupoBaHue y OOYy4YaIOUIUXCS POCCHUHCKUX  TPATULIMOHHBIX
JIyXOBHO-HPABCTBEHHBIX W  COLIMOKYJBTYPHBIX  IIEHHOCTEH, POCCHIICKOIO
UCTOPUYECKOTO CO3HAHUSI HAa OCHOBE MCTOPUYECKOTO TMPOCBELIEHUS; MOA00p
COOTBETCTBYIOIIETO  COJIEpKAHUSI ~ YPOKOB,  3aJlaHUM,  BCIOMOTATEJIbHBIX
MaTEPHUAJIOB, TPOOJIEMHBIX CUTYAIHMH JJIsi 00CY K ICHHUIA;

— JEMOHCTpALIUS oOydJaronmmcst IPUMEPOB OTBETCTBEHHOTO,
IPaKJAHCKOTO TMOBEICHMSI, MPOSBICHUS YEIOBEKOJIOOUS U J00pOCEepIECYHOCTH,
yepe3 moA00p COOTBETCTBYIOIINX MPOOJEMHBIX CUTYaIlUM 1711 OOCYKICHUS,

— NpPUBJICYEHNE BHUMAHMS OOYYAIOIIMXCS K LEHHOCTHOMY AaCHEKTY
U3Y4aeMbIX SIBICHUW U COOBITHI, MHUIIUMPOBAHUE OOCYXKIEHUH, BHICKA3bIBAHHI
CBOEr0 MHEHHS, BBIPAOOTKH CBOEr0 JIMYHOCTHOIO OTHOUIEHUS K H3y4aeMbIM
COOBITHSIM, SIBICHUSIM, JIUIAM;

— NPUMEHEHUE  HWHTEPAKTUBHBIX  (popM  yueOHOU  paboThl -
UHTEJUICKTYabHbIX, CTUMYJIUPYIOIIUX TO3HABATEIbHYI0O MOTHBAIIUIO, HTPOBBIX
METOJMK, JUCKYCCUHM, JAarOlIMX BO3MOXKHOCTh TPUOOPECTH ONBIT BEACHUS
KOHCTPYKTUBHOI'O JMajiora; TpyNmoBOMl paboOThl, KOTOpas yYUT CTPOUTH
OTHOIIIEHUSI W JIEMUCTBOBATh B KOMaHJE, CIOCOOCTBYET Pa3BUTHUIO KPUTHUUYECKOTO
MBIIJICHUS;

- noOyxaeHre 00ydaroImuXcs Co0II0IaTh HOPMBI MOBEEHUS, ITpaBuiIa
OOI1IEeHUSI CO CBEPCTHUKAMHU U MEIarorudecKuMu pabOTHUKAMU, COOTBETCTBYIOLIUE
yKIaay oOIeo0pa3oBaTeIbHOM OpTaHW3allii, YCTAHOBICHHE W  TMOJACPIKKY
T00poKeTaTeIbHON aTMOC(hEpHI;

- OpraHu3alys HACTaBHUYECTBA MOTHUBHPOBAHHBIX U 3PYIAUPOBAHHBIX
00y4aroImMXCcsl HaJl HEYCIEBAIOIUMH OJHOKIACCHUKAMU, B TOM YHUCJIE C OCOOBIMU
00pa3oBaTEIbHBIMA  IMOTPEOHOCTSAMH, JAIOMIET0  OOYYarOIIUMCS  COIMAJIBHO
3HAYUMBIH OTBIT COTPYAHUYECTBA U B3AUMHOMN TOMOIIIH;

— WHUIIMMPOBAHUE U TOJJIEPIKKA MCCIIEIOBATEIbCKON JesATEeIbHOCTU
00yJaromuxcs, MIAHUPOBAHUE UM BBIMOJHEHHE WHIWBHUAYAJIbHBIX U TPYIMIOBBIX
IPOEKTOB BOCIIUTATEIbHON HAIIPABICHHOCTH.

Jliist u3ydenusi 6Moa0oruy Ha 6a30BOM ypOBHE CpeaHEro o01iero oopa3zoBaHus

otBoauTCs 68 yacos: B 10 kimacce — 34 yvaca (1 gac B Henento), B 11 kimacce — 34
yaca (1 gac B Hefiento).



COJAEPXAHME OBYUYEHUA
10 KUIACC

Tema 1. buosorusi kKak Hayka.

buonorust kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMHU, TEXHUYECKUMU U
JIPYTUMHU €CTECTBEHHBIMU HayKamu, (uinocodueil, ITUKON, ICTETUKON U MPaBOM.
Pons Ouonoruu B (opmMuUpOBaHMM COBPEMEHHOM HAy4YHOW KapTHUHBI MHpA.
Cucrema OUOJOTHYECKUX HAYK.

Mertoapbl MO3HAHUS KUBOUM MPUPOABI (HAOIIOEHUE, IKCTIEPUMEHT, OMMCaHuE,
U3MEpeHue, KiIaccu(puKalus, MOJECTUPOBaHUE, CTaTHUCTHYecKas 00paboTka
JTAHHBIX ).

JdeMoHcTpanuu:

[Toptpetst: U. HapBun, I'. Menaens, H. K. Konbios, Ix. Yorcon u @. Kpuk.

Tabnuiel 1 cxembl: « MeTo bl TO3HAHUS YKUBOUW TIPUPOIBI.

JlaGopaTopHblie 1 MPpaKTHYeCKUE PA0OTHI:

[Tpaktuueckass pabora Ne 1. «lcnonb3oBaHue pa3IUYHBIX METOAOB IPHU
U3y4YeHUH OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMBbI U X OPraHU3AIUA.

Kusie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHust ouonoruu. OTinnane
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpaszue. Y POBHU OpraHu3alui OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOUHBIM, TKAHEBBIM, OpPraHU3MEHHbIA, MOMYJSAIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKU ), OMOoChEpHBIi.

JdemMoHcTpanum:

Tabmuubl u cxeMbl: «OCHOBHBIE PHU3HAKH JKU3HU», «YPOBHU OpraHu3aluu
YKUBOU IPUPOIBDY.

O6opynoBanue: moaenb moJiekybl JIHK.

Tema 3. XumMHnuyecKuii COCTaB U CTPOEHHE KJIETKH.

XUMHAYECKAN COCTaB KIETKA. XHUMHUYECKUE DJIEMEHTBHI: MaKpPOJJIEMEHTHI,
MUKpPO3JeMEHTHI. Bosla 1 MUHEpaibHbIE BEIIECTBA.

OyHKIUM BOABI M MHUHEpPAIbHBIX BellecTB B KkieTke. llomnepxanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u crpoeHue 0€IKOB. AMUHOKHCIOTBI — MOHOMEPHI OEIKOB.
HeszaMeHnmbie 1 3aMEHUMbIE AMUHOKUCIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYphl ~O€TKOBOW MOJIeKyJbl (TIEpBUYHAS, BTOpWUYHAS, TpPETUYHAS U
YeTBEPTUYHASI CTPYKTypa). XHWMHUYECKHE CBOWCTBa OenkoB. buonormyeckue
byHKIIMN OEITKOB.



depmentsl — Owuonormyeckue KaranuzaTopbl. CrpoeHue QepMmeHTa:
aKTUBHBIM TIEHTp, cyOcTpaTHas crnenuduaHocts. Kodepmentsl. Buramunsi.
Otnuuust PepMEHTOB OT HEOPTAHUYECKUX KaTaIH3aTOPOB.

VYrneBonapl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a U J1€30KCHpu003a),
aucaxapuabsl  (caxaposa, JIaKTO3a) U Iojucaxapuibl (Kpaxmaj, TJIMKOTEH,
1eJUI0I103a). buonornyeckue GpyHKIMM yriieBo0B.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, crepouasl. [uapoduiIbHO-
runpodoOHble  cBoiicTBa. buonornueckue ¢yHkuuu smnuaoB. CpaBHeHUe
yTJIE€BOAOB, OEJIKOB U JIMIHJIOB KAK UCTOUHUKOB SHEPTHUH.

Hykneunoswsie xucnorel: JIHK u PHK. Hykneotuasr — MoHOMEpHI
HyKJIenHOBBIX KucjaoT. Crpoenue u pyukiuu JJHK. Ctpoenune u ¢pynkuun PHK.
Buaest PHK. AT®: ctpoenue u hyHKIMH.

[uronorus — Hayka o kinerke. Knetounas Teopust — mpuMep B3auMOIEHCTBUS
uel 1 (pakToB B HAYYHOM MMO3HAHUHU. MeTOAbl U3YUEHUs KIETKH.

Knerka kak mnenoctHas »xuBas cucremMa. OOmmMe NpU3HAKU KIIETOK:
3aMKHyTas HapyxHas mMemOpana, moisiekyisl JIHK kak renernueckuii ammapar,
cUCTEMa CHUHTe3a Oenka.

Tunel KJIETOK: »JyKapuoTHUYecKass W mpokapuotuyeckas. OcoOeHHOCTH
CTpPOEHHUs MpokKapuoThueckor kieTku. Kierounas crenka Oaxrtepuil. CTpoeHue
AYKApPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIIMYMSL PACTUTEJIBHOM, >KUBOTHOU U
IpUOHON KJIETKH.

[IoBEpXHOCTHBIE CTPYKTYpBI KIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
¢ynkuuu. [1nazmaruueckas memOpana, e€ cBoiicTtBa U PyHkuu. [{uTonnasma u eé
opranouibl. OgHomeMOpaHHbie opraHouabl kietku: OIIC, ammapar [Monbmxu,
IM30COMBI. [lomyaBTOHOMHBIE OpraHOMIBl KJIETKH: MHUTOXOHAPHUH, IUIACTUIBI.
[IpoucxoxaeHre MHUTOXOHIpUM M Mmiuactua. Buasl mmactun. HememOpanHbie
OpraHOMJIbl KJIETKH: PHUOOCOMBI, KJIETOYHBIA WEHTP, LEHTPUOJIA, PECHUYKHU,
KIyTUKHA. OyHKIIMN OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perymaTtopHslid HeHTp KieTkH. CTpoeHue sjpa: siaepHas 000I0YKa,
KapHOoIlIa3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KJIETKE.

JdemMoHcTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBanu, M. llnelinen, P. Bupxos, Ix.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®pankinn, K. M. bap.

[uarpammelr:  «PacnpeneneHre XUMHUYECKUMX JJIEMEHTOB B HEXUBOU
npuponae», «PacnpeneneHne XUMUYECKUX AJIEMEHTOB B )KUBOM IIPUPOIE».

Tabmuubr u cxemsl: «llepuogudeckas TaOnMIAa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHne MOJIeKyJIbl BOJIb», «brocunTtes Oenka», « CTpoeHne MOJIEKyJbl OenKay,
«Crpoenue dpepmenta», «HykinenHorsie kuciotel. JJHK», «CtpoeHne MoseKyibl



AT®», «CtpoeHre 3yKapuOTHYECKOM KIETKW», «CTpOeHUE >KMBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHON KIETKU», «CTpOEHHE TMPOKAPUOTHUUECKON KIETKHIY,
«CtpoeHue apa KIETKN», «YTIeBOAbD, «JIUuabh».

OO6opynoBaHHe: CBETOBOM MHUKPOCKON, OOOpYyIOBaHHME JJIsI TPOBEACHUS
HAOJIOACHUM, W3MEPEHMM, HKCIEPUMEHTOB, MHKpPOIpENnapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPUAIBbHBIX KIETOK.

JlaGopaTopHblie M MPpaKTHYeCKUE PA0OTHI:

Jlabopatopnas pabora Ne 1. «M3yyeHue KaTaJIUTUUYECKON AaKTUBHOCTH
dbepMeHTOB (Ha IpUMEPE aMHJIa3bl WU KaTaaasbl)y.

JlabopatopHass pabora Ne 2. «M3ydyeHwe CTpoeHHUS KJIETOK pacTEHUH,
KUBOTHBIX U OakTepuil MOJl MUKPOCKONIOM Ha TOTOBBIX MHUKpOIMpenapaTax M HX
OTHCAHUE.

Tema 4. ’KuznenesiTeJIbHOCTb KJIETKH.

OOmMeH BemiecTB, UM MeTaboIn3M. ACCUMIIALNS (TIJIaCTHYECKHT OOMEH) H
TUCCUMWISINSA (PHEPreTUUeCKUii OOMEH) — JIB€ CTOPOHBI €IWHOTO Tpoliecca
MeTabonu3ma. Pojib 3aKOHOB COXpaHEHHUs BEIIECTB U DYHEPIUM B TOHUMAHUU
MeTabon3ma.

Tunbl oOMeHa BelecTB: aBTOTPO(dHBIN U reTepoTpodHsbIil. Posb ¢pepmeHTOB
B 0OMEHE BEIIIECTB U MPEBPAIIEHUN YHEPTUHU B KIIETKE.

®orocunte3. CperoBas u TeMHOBasg (a3pl ¢oTocuHTe3a. Peakuuu
dboTocunTeza. DPhekTuBHOCTh (HOTOCUHTE3a. 3HAUCHUE (DOTOCUHTE3A JJIsl KU3HU
Ha 3emwsie. Biausinue ycioBuil cpeabl Ha (POTOCUHTE3 U CHOCOOBI MOBBIIIEHUS €TI0
MPOYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMocuHTe3. XEeMOCUHTE3Upyone Oakrepuu. 3HaueHUEe XEMOCHHTE3a s
KW3HU Ha 3eMII€.

DHepreTuueckuidi oOMeH B KieTke. PacrierieHue BeIlecTB, BbIJEICHUE U
AKKyMYJIUPOBAHME DSHEPrUU B KIETKE. OTalbl SHEPreTUYECKOro OOMeHa.
I'mukonus. Bpoxkenue u ero Buibl. KHUCIOpPOJHOE OKHUCIEHUE, WU KIETOYHOE
JIbIXaHUE. OxkucnurenbHOe dbochopunupoBanme. O¢ddexTuBHOCTH
SHEPreTUYECKOro OOMEeHa.

Peakumm wMarpuyHoro cuHTe3a. I'enermueckas wuHbopmanms u JHK.
Peanuzamus reHetuueckod uHpoOpManuud B KIETKe. ['eHEeTHUeCKHid KOI M €ro
cBoiictBa. Tpauckpumnus — matpuunbiii cuaTe3 PHK. Tpancnsuus — GuocunTes
Oenka. Ortambl TpaHchsuuu. KoaupoBaHue aMuHOKHUCIOT. Ponp pubocoMm B
OouocuHTe3e OenKa.

Hexknerounsie dhopmbl xu3Hu — BUpYChl. ictopus oTkpeitus Bupycos (/1. W.
NBanoBckuit). OCOOGHHOCTH CTPOCHHS M JKU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepnodaru. bone3Hu pacTeHuii, >XMBOTHBIX H YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummyHnonedummra genoeka (BMY) — Bo3Oymautens CIIM/]a.



OOparHast ~ TpaHCKpWIIHs, peBepraza u  uHTerpaza. lIpodunakruka
pacmpocTpaHeHHUs: BUPYCHBIX 3a00JI€BaHUM.

JdeMoHcTpanum:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuiel u cxembl: «Tumnel nutanusy, «Metaboauzmy, «MHUTOXOHAPUSY,
«JHepreTuueckuit oomen», «Xmoportact», «®orocunres»n, «Crpoenue JITHK,
«CTtpoeHue u QPyHKIIMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTnueckuit komy,
«Bupycei», «bakrepuodaru», «CtpoeHue u >ku3HeHHbIM 1k Bupyca CITN/a,
6akrepuodaray, «Permukarus JJTHK».

Ob6opynoBanue: Mmoaenu-anmukanuu «Ynpoenune JJHK u Tpanckpunuumsy,
«buocuntes 6enka», «CTpoeHue KIeTKu», Mojenb cTpykrypbl JJTHK.

Tema S. PazMHOKeHHe 1 MHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounsli 1uKI, WIA >KU3HEHHBIM LMKN KieTku. MHTepdaza u MHUTO3.
[Ipoueccsl, mpoTekawomue B uHTepdaze. Permnukamuss — peakuus MaTPUYHOTO
cunte3a JIHK. Crpoenme xpomocoMm. XpOMOCOMHBIH HabOp — KapUOTHII.
JIMmIonaHBIE M TAlUIOWAHBIA ~ XPOMOCOMHBIE  HA0OpBL.  XPOMAaTHJIBI.
[uTonornueckue OCHOBBI PA3MHOXEHUS W  MHIUBUAYAJIBbHOTO  PAa3BUTHS
OpPTraHU3MOB.

Henenne knetkun — muto3. Craguu murtosa. [Ipoueccel, mpoucxoasiue Ha
pPa3HBIX CTAIAUAX MUTO3a. bBUOTOrMYEeCKU CMBICI MUTO3A.

[Tporpammupyemasi ruOENb KJIETKU — alloNTO3.

®opMBI pa3sMHOKEHHSI OPraHU3MOB: Oecronoe U nonoBoe. Bunabl 6ecnonoro
pPa3sMHOKEHUA: JEJIEHUE HaABOE, IMOYKOBAHHE OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXkeHUe. VICKyccTBEeHHOE KIOHHPOBAHUE
OPraHU3MOB, €0 3HAYECHUE [T CEIEKIIUN.

[lonoBoe pa3MHOXKEHHE, €r0 OTIUYHS OT OECIOJIOTO.

Meiio3. Craguu menosa. [Iponeccsl, mMpoucxonsdimue Ha CTagusaxX Menosa.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonmormyeckuii CMbICT H
3Ha4YeHUE MeHno3a.

l'ametorenes — mporecc 00pa3oBaHUs TOJOBBIX KJIETOK Yy JKUBOTHBIX.
[TonoBbIe JKene3bl: CeMEHHUKUA W sSUYHUKA. OOpa3oBaHHWE W PA3BUTHE TIOJOBBIX
KJIETOK — TaMmeT (CrepMaro30ujl, SHMIEKJIeTKa) — CIEepMAaTOreHe3 W OBOIEHE3.
OcoOeHHOCTH CTPOCHUSI SIMIEKICTOK W crepMaTo3ouaoB. OmuiogoTBOpeHue.
[Taprenorenes.

NunuBunyanpbHOoe pa3BuTHe (OHTOreHE3). OMOpUOHAIBHOE pPa3BUTHE
(aMOpuorenes). Dranbl SMOPUOHATBLHOTO PA3BUTHUSL Y TO3BOHOYHBIX >KHUBOTHBIX:
npoOieHue, racTpynsmus, opraHorese3. [loctamOpuoHanbHOE pa3BUTHE. THIIBI
NOCTAIMOPHOHANBHOTO PAa3BUTHS: TPSIMOe, HempsMoe (IMUMHOYHOE). BriusHue



Cpenbl Ha Pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIE
YPOJCTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 LBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHHU, CTaJAUU PA3BUTHSL.

JdeMoHcTpanum:

Tabmuubr u cxembl: «DopMbl pa3MHOXKEHUS OPraHU3MOBY», «J[BoitHOE
OIUIOJJOTBOPEHUE Yy IIBETKOBBIX pACTEHUN», «BereratTuBHOE pa3MHOXKEHUE
pacteHuit», «J/lenenume xkietku Oakrtepuity, «CTpoeHHE TMOJIOBBIX KIIETOK,
«Crpoenue xpoMmocombl», «Knerounslii nukin», «Pemnmukanus JTHK», «Mutosy,
«Meiozy, «lIpsmoe u HenpsiMoe pa3BUTHE», «]'aMeTOreHe3 y MIIEKONUTAIOIINX U
4YenoBeKa», «OCHOBHBIE CTAIMM OHTOTEHE3a.

O6opynoBanue: MHUKPOCKOTI, MUKpOIIpenapaThbl «CriepMaTo30uibl
MJIEKOIUTAIOLIEro», «SilekneTka miuekonuraromero», «Kapuoknues B KieTkax
KOpElIKa JyKa», MarHuTHas MOJEeNb-alIuuKanus «J/lenenue KIEeTKn», MOJEelb
JIHK, monens Metada3zHoil XpOMOCOMBI.

JlaGopaTopHblie 1 MPpaKTHYeCKUE PA0OThI:

JlaGoparopHas pabora Ne 3. «HaOmrogeHue MuUTO3a B KJIETKaX KOHUYMKA
KOpEINIKa JIyKa Ha TOTOBBIX MUKpOTIpenapaTaxy.

JlaGoparopHas pabota Ne 4. «M3ydeHue CTpPOCHHS TMOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIpeaparaxy.

Tema 6. HacsieAcTBeHHOCTh 1 MU3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Micropus pa3BuThs reHETUKHU. POk ruronoruu
U SMOPHUOJIOTUM B CTAHOBJICHUU TEHETHMKHU. BKIlal pOCCHUUCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. METOJbl TE€HETUKH (THOPUAO0JIOrMYECKUM,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHETU4YeCKUi). (OCHOBHBIE TI'€HETUYECKUE
noHsATHS. ['eHeThUecKas CUMBOJIMKA, UCTIONIb3yeMasi B CXeMaX CKpEIIMBaHUM.

3aKOHOMEPHOCTH HAacJe0BaHUs MPU3HAKOB, YCTaHOBICHHbIE I'. Menaenem.
MoHorubpuaHOe CKpelmmBaHue. 3aKOH €IWHO-00pa3us THOPUIOB TEPBOTO
nokosneHusd. IlpaBuno goMuUHUpOBaHMS. 3aKOH paACIICIUICHUS IPU3HAKOB.
I'unote3a unctoThl rameT. [loHOE U HEMOJIHOE JOMUHUPOBAHUE.

JuruOpugHoe  CKpemyBaHWe. 3aKOH  HE3aBUCHMOTO  HACJIEIOBAHUS
npu3HakoB.  [[UTOreHeTHYEeCKME  OCHOBBI  JTUTHOPHUIHOTO  CKPEIIMBAHUS.
AHanuzupymouiee ckpenpanue. Mcnoap30BaHne aHaTU3UPYIOIIETO CKPEIIMBaHUS
JUTSI OTIPEJICIICHUSI TEHOTHIIA OCOOH.

CuenieHHoe HaciegoBaHue Tmpu3HakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HacJIeJIOBaHUIO reHOB. Hapylienue cuernieHus TeHOB B pe3ysibTaTe
KPOCCHUHIOBEpa.

XpoMOCOMHAas TEOPHSI HACIEACTBEHHOCTH. | €HETUYECKHE KAPThI.



I'enetuka mosia. XpoMOCOMHOE OIpejiesieHue 1moJjia. AyTOCOMBI U TOJIOBBIE
xpoMocombl. ['oMorameTHsle MW TreTeporameTHsie opraHu3Mmbl. HacmemnoBanue
MIPU3HAKOB, CLIEIICHHBIX C ITOJIOM.

N3meHunBOCTh. BUIbI ”3MEHUMBOCTHU: HEHACIIEICTBEHHAS U HACJICICTBCHHAS.
Posmp  cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEPUCTUKA
MOAU(UKAITMOHHON M3MEHUMBOCTH. BapuarimoHHbIN psil U BapuallMOHHAS KPUBAs.
Hopma peakuuu mpuszHaka. KoJuuecTBEHHBIE M KAUYE€CTBEHHBIE MPU3HAKU U UX
HOpMa peakiuu. CBoicTBa MOAUGPUKAITMOHHONW H3MEHYHNBOCTH.

HacnencrBeHnHasi, WM TeHOTHIIMYECKAas, W3MEHYMBOCTh. KoMOMHATHBHAS
U3MEHYMBOCThb. Melo3 W TOJIOBOM TPOllecC — OCHOBAa KOMOWHATHBHOM
U3MEHYMBOCTU. MyTaliMoHHas U3MEHYMBOCTh. Kitaccudukaius MyTamuii: reHHbIe,
XpPOMOCOMHBIE, TeHOMHbIe. HacToTa 1 mpu4YuHbI MyTanuii. MyTtareHHbie GpakTophl.
3aKOH TOMOJIOTHYECKUX PSAJIOB B HAcleICTBeHHOW n3menurnBocTy H. M. BaBumnoga.

BuesnepHasa HaciIeCTBEHHOCTh M U3MEHUHUBOCTb.

I'eneruka yenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOABI TE€HETUKH
YeJIOBeKa: TeHCAIOTHYCCKUM, OJTM3HEI[OBBIM, IIUTOTCHETHYSCKUM, OMOXUMUYCCKUI,
MOJIEKYJISIPHO-T€HETUUECKHIA. CoBpeMeHHOE ONpeaeICHUE FeHOTHIIA:
MIOJTHOT€HOMHOE CE€KBEHUPOBAHHUE, TEHOTUIUPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[II1P-anamm3a. HacnenacTtBennbsle 3a00JIcBaHUS YEIOBEKA: TICHHBIC OOJIC3HH,
00JIe3HN C HACIEJICTBEHHOM MpeapacroioKEeHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue W TreHepaTuBHblE MyTanuu. CTBOJOBbIE KIETKU. [IpuHUMMBI
310pOBOTO 00pa3a >KU3HU, TUATHOCTUKU, MPOPUIAKTUKH U JICYECHUS TeHETUYECKUX
Oosie3Hel. MeauKo-reHeTUUeCKOe KOHCYJIbTUPOBAHUE. 3HAYEHHUE MEIUIIMHCKON
TE€HETUKH B MPEOTBPAIICHUY U JICYCHUN TEHETUYECKUX 3a00JIeBaHUM YyeoBeKa.

JdemMoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

TaOmubl W CXEMBI: «MOHOTHOPUAHOE  CKpEIIMBAaHUE U €ro
UTOT€HETUYECKAasi OCHOBa», «3aKOH pAaCIICIUICHUS] M €ro LHUTOTreHEeTHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  rameT», «/[uruOpuaHoe  CKpelIMBaHUEY,
«uTonornueckue OCHOBBI JATHOPHUTHOTO CKpCIIIMBAHUS, «Meto3»,
«B3auMonencTBUE aJUIENIbHBIX TI'€HOB», «l'€HeTHYecKkne KapThl pacTEHUH,
KUBOTHBIX M 4YejoBeKka», «['eHeTwka Imoja», «3aKOHOMEPHOCTH HACJIEIOBaHMUS,
CLHEIUICHHOTO C TMoJIoM», «KapuoTumbel 4YenoBeKa W KUBOTHBIX», «Bumbl
U3MEHYMBOCTHY», «MoaudukarmonHas H3MEHUYHMBOCTHY, «HacimemoBanme pesyc-
dakTopay, «I'eHeTHKa rpynn KpoBm», « MyTallMOHHAS N3MEHYUBOCTD.

O6GopynoBaHue: MOJCIH-aNIUIMKAI  «MOHOTHOPHIHOE CKpEIIMBaHUEY,
«Hemonmnoe nomuHupoBaHue», «JluruOpumaHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKOIl W MuKpompenapar «Jlpozoduia» (HopMma, MyTauuu
(bOpMBI KPBUTBEB M OKPACKH TeJa), Tepdapuii «I 0pox MOCEeBHOMW.

JlabopaTopHble M MpaKTHYeCKHe PadoOThI:

JlabopaTopnas pabota Ne 5. «V3ydenue pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIBI HA TOTOBBIX MUKPOTIPEapaTaxy.

JlabopaTtopnas pabora Ne 6. «3ydyeHne Moan(pUKAIIMOHHON U3MEHUYNBOCTH,
MOCTPOECHUE BapUALIMOHHOTO Psi/ia U BAPUAIMOHHON KPUBOW».

JlabopaTtopnas pabora Ne 7. «AHanu3 MyTauuid y npo30Quibl Ha TOTOBBIX
MUKPOIIpENapaTax».

[Ipaktuueckas pabora Ne 2. «CocraBieHME U aHAIU3 POAOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cennekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTUH.

Cenekuys Kak Hayka WU Mpouecc. 3apOKICHHUE CEIEKUUH W JTOMECTHKALIMS.
Yuenue H. . BaBunoBa o 1eHTpaXx NPOUCXOXKIEHUS W MHOrooOpasus
KYJBTYPHBIX pacTeHuM. LIEHTpBhl MPOUCXOXKAEHUS AOMAIIHUX XKUBOTHBIX. COpT,
OpoJIa, ITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MacCOBBI U MHAUBUIYAIbHBIA OTOOPHI B
CEJIEKIIMM pPAacTeHH M KUBOTHBIX. OlleHKa 3KcTepbepa. bim3kopoacTBeHHOE
cKkpeuiuBanue — HUHOpuauHr. Ywucras nuHug. CKpellMBaHUE YHUCTHIX JIMHUM.
I'ereposuc, nnu rubpunHas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPHIIMHT.
Otpanénnas rulOpuauzanms W €€ ycnexu. VCKyCCTBEHHBIH MyTareHe3 H
MOJIYyYCHUE TOJUIUIONAOB. JlOCTMKEHUSI CENEKIMM PACTCHUH, >XUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacip MPOW3BOJACTBA. ['€HHAs WHXKEHEpHUs. ITarbl
cozganusi pexomOuHanTHOW JIHK wu Tpancrennsix opranuzmoB. Kierounas
uHxeHepus. Kilerounble KyabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUM.
KiloHnpoBanne BBICOKONPOAYKTHUBHBIX CEIbCKOXO3SMCTBEHHBIX OpPTraHU3MOB.

Okojoruueckue W dthyeckue  mpodmemp. MO —  reHeTuuecku
MOJIU(UIIMPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanumu:

[Toptpersr: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, M. @.
HBanoB.

Tabmuiel u cxeMbl: Kapta «LIeHTpbl TPOMCXOXKACHUS W MHOT00Opa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl q1oMamHuX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pactenui», «OtnanéaHas rudpuausanus», «PadoTel akanemuka M. ®@. lBaHoBay,
«Tomummonusy, «OO0BEKTHI OWOTeXHOJOTHM», «KieTodHBIE KYJIbTYpHl U
KJIOHUpPOBaHUE», « KOHCTpyHpOBAHUE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISKH TJI0/IOB U KOPHETUIOAOB JUKHX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHul, repoapuii «CebCKOX03UCTBEHHBIC PACTCHUS.



JlabopaTopHble M IpaKkTHYeCKHe PadoThI:

Okckypeust «OCHOBHBIE METOABbl U JOCTHMKEHHUS CEJIEKIUH PACTEHUN H
KUBOTHBIX (Ha CEJIEKIIMOHHY IO CTaHLHUIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIN ~ yY4acTOK, B TEIUIMYHOE XO3SIMCTBO, J1abOpaTOPHIO
arpOyHHMBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. DBoTIOLIMOHHANA 0HOJIOT M.

[IpeanochIKM BO3HUKHOBEHHUSI JBOJIIOIMOHHONW TEOpUU. OBOJIOLMOHHAS
Teopust U €€ MecTo B OMONOruu. BiusiHue 3BOJIOIMOHHON TEOPUU HA PA3BUTHE
OMOJIOTUM U JPYTUX HAYK.

CugerenbctBa »Bomonuu. [laneoHToNOrMYecKue: MOCIEI0BATEIbHOCTD
NOSIBJICHUS BHUJIOB B MAJICOHTOJIOTMYECKOW JIETOMHUCH, TEPEXOAHbIE (HOPMBI.
buoreorpaguyeckue: cxoAcTBO U pazinuuue hayH u Giop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTHUECKHE: CXOACTBA U PA3NUUMUsl SMOPHOHOB pa3HBIX BHUOB
N03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJOTUYHBIC, AHAJIOTUYHbBIE,
pYIMMEHTApHbIE OPraHbl, aTaBU3Mbl. MoOJEKYIIPHO-OMOXUMHYECKHE: CXOACTBO
MEXaHU3MOB HACJEJACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKMX MyTed Yy Bcex
OpraHU3MOB.

OpomonmonHas teopus Y. [lapuna. IlpeanocbuikM BO3HUKHOBEHUS
JapBUHU3MA. J[BMOKylIME CHJIBI 3BOJIIOUMM BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHHUE TMPU OIPAHUYEHHOCTH PECYpPCOB, HEOMpeaeiaEHHass W3MEHUYHMBOCTbD,
0opb0a 3a CyIlIeCTBOBaHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus sBomonuu (CTI) u e€ OCHOBHBIE TIOJIOKEHUS.

MukposBosonus. [lomynsuus kak eAMHUIA BUAA U 3BOIIOLUH.

JBrmoxymuye cuibl ((pakTopbl) 3BOJIOLMHM BUAOB B Npupoje. MyTallMOHHbIN
npouecc M KOMOWHATHBHAasT M3MEHYMBOCTb. [lOMyJILIMOHHBIE BOJHBI W Jpeild
reHoB. M30is1ust 1 MUrpanusi.

EctecTBeHHbIli 0TOOp — HampaBisionmii ¢akrtop sBomonuu. DopMbl
€CTECTBEHHOTO 0TOOpA.

[IprcnocoOaeHHOCT, OPraHU3MOB KaK pe3yibTaT 3BOJIONUHU. [Ipumeps
PHUCTIOCOOJICHHH Y OpraHu3MOB. ApoMOP(O3bI ¥ HIHO-aTANTAIIHH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHOBHBIE  (POpPMBI
BUI000pa30BaHus: reorpaduueckoe, YKOIOTHIECKOE.

MaxkposBomonusi.  Dopmbl  3BoIIOLMU:  (QUIETHYECKAs, JUBEPreHTHasl,
KOHBEpreHTHasi, napauienbHas. HeoOpaTuMocTh 3BONIOIHH.

[TporcxoxkieHHEe OT HECNEeUHATM3UPOBAaHHBIX NMpeakoB. [Iporpeccupyromas
crenuanu3anys. AJanTUBHAS paguanusl.

JdeMoHcTpanum:



IToptpetsl: K. JIunneit, XK. b. Jlamapk, Y. Hapsun, B. O. Kopanesckuii, K.
M. Bbap, D. I'ekkensb, @. Mroiep, A. H. Ceepiios.

Tabnuubl u cxembl: «Pa3BuTre oprannueckoro Mupa Ha 3emiiey, «3apoabIu
MO3BOHOYHBIX  KUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbOBI  3a
cymectBoBanue», «EctecTtBeHHbIit 0TOOPY», «MHOTrO00Opasnue COpTOB PACTECHUIDY,
«MHoroo6paszue  mopoj  KUBOTHBIX»,  «llomymsiuum»,  «MyTanuonHas
U3MEHUUBOCTH», «ApoMopdossly, «Hamoamanranum», «OO0Ias aereHepanus,
«/IBmkymme cuibl 3Bosonun», «Kapra-cxema wapuipyra mnyremectBus Y.
Hapsuna», «boppba 3a cymiecrBoBaHue», «lIpucnoco0ieHHOCTh OpraHU3MOBY,
«I"eorpaduueckoe BU1000pa30BaHNEe», « IKOJIOTHUECKOE BUA000PA30BAHUEY.

OO6opynoBaHue: KOJJIEKIUS HACEKOMBIX C PA3JIMYHBIMU TUIIAMHU OKPACKH,
Ha0oOp IJI0JIOB M CeMsH, KoJuleKuus «lIpuMepsl 3alUTHBIX MPUCIIOCOOJICHUN Y
KUBOTHBIX», MOJeb «OCHOBHBIE HAIIPaBJICHUS IBOJIOIUNY, 00bEMHAS MOJEIb
«CTtpoeHue roJiIoBHOr0 MO3ra 0O3BOHOYHBIX).

buoreorpadguyeckas kapra Mupa, KoJieKius «®DOpMbl COXPAHHOCTH
HCKOMAEMBbIX JKMBOTHBIX M pacTeHui», wojenb ammmkanus «llepexpéct
XpOMOCOM», BIaxHble npenaparsl «Pa3Butue Hacexkomoro», «Pa3Butue
JATYLWIKW», MUKpomnpemnapaT «/po3zodpuna» (Hopma, MyTauuu QOpMbl KPbUIbEB U
OKpacKu TeJja).

JlaGopaTopHblie M MPpaKTHYeCKUE PA0OThI:

JlaGoparopHas pabotra Ne 1. «CpaBHeHHE BHUJIOB IO MOP(}OIOTHUECKOMY
KPUTEPUIOY.

JlaGoparopHas pabora Ne 2. «Onucanue NpUCIOCOOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHME U pa3BUTHE KM3HHM HA 3emuie.

JloHayuHble TpEACTaBICHUS O 3apPOXKJICHUM >KU3HU. HaydHble THIOTE3bI
BO3HUKHOBEHUSI KM3HM Ha 3emje: abuoreHes W naHcrnepmus. XuMUYecKas
ABOJIONMS. AOHOTEHHBIM CHUHTE3 OpPraHWYECKUX BEIIECTB U3 HEOPraHUYECKHUX.
DKCIEPUMEHTAIBHOE MOJATBEPKICHUE XUMUYECKON 3BoIIOIMU. HavanbHbIe Tanbl
ouonornueckor sBomtonuu. ['mmore3sa PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYpP ¥ BO3HUKHOBEHHE MPOTOKJIETKHU. llepBbie KIETKM W HX SBOJIOIUSI.
®opMHUPOBAHUE OCHOBHBIX TPYMI 5KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emie mo spaM u nepuojam. Karapxeil. Apxeiickas u
nporepo3oiickas dpbl. llameo3olickas spa u €€ mepuoabl: KEMOPHICKUH,
OpPJOBUKCKUH, CUITYPUUCKUN, TIEBOHCKN, KAMEHHOYTOJIbHBIN, IEPMCKH.

Me3o30iicKas 3pa U €€ NEpUOAbl: TPUACOBBIMN, FOPCKUN, MEJOBOM.

KaiitHo3oiickasgs »d3pa W €€ TepuoAbl: IMaJCOr€HOBBIA, HEOTCHOBBIM,
AHTPOIIOT€HOBBIM.



XapakTepucTUKa KJIMMaTa U TeoJornyeckux mpoieccoB. OCHOBHBIE 3Tallbl
ABOJIIOIIUU PACTUTENHHOTO M SKHMBOTHOTO MHpa. ApoMopdo3bl y pacTeHH |
XKUBOTHBIX. [T0osiBIIEHHE, paclIBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucrteMa OpPraHMYEeCKOro MHpa KaK OTPKEHHE H3BOMIOUUHU. (OCHOBHBIE
CUCTEMAaTUYECKHUE TPYIIIbI OPraHU3MOB.

DBOJIIOLMA YeJIOBEKa. AHTPOIIOJIOTHS KaK HayKa. Pa3BuTue mpeacTaBieHHil o
MPOUCXOXKJICHUM 4YelnoBeKka. Meronbsl u3ydeHusi aHTponoreHne3a. (CxoicTtBa u
pa3JInuus YeJI0OBEKa U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.

JBuwxymue  cuibl  (pakTtopsl) — aHTpomoreHe3a.  HacneacrtBeHHas
U3MEHUMBOCTh M  €CTECTBEHHBIM 0TOOp. OOIecTBeHHbIA 00pa3 KHU3HW,
U3TOTOBJIEHUE OPYIUM TPyZa, MBILJICHUE, PEYb.

OCHOBHBIE CTaIMU ¥ BETBU 3BOJIIOLMU YEIOBEKA: aBCTPAJIONUTEKH, YenoBeK
yMenbii, YemoBek mpAMOXonAlmIMKA, YeNoBEeK HEaHAEPTAIbCKUN, YenoBek
pa3yMHbIii. Haxonku HMCKOmaeMbIX OCTaTKOB, BpEMsl CYIIECTBOBaHHUS, 00JIACThb
pacrpocTpaHeHus, 00BEM TOJIOBHOT'O MO3ra, 00pa3 KU3HU, OPY/IUS.

UYenoBeueckue pacbl. OcHOBHbIe  OOJbIIME  pacbl:  €BPOINEOUIHAsS
(eBpasmiickasi),  Herpo-aBcTpajoujiHas  (PKBATOpHAlbHAs),  MOHIOJOMAHAS
(a3uaTcko-aMepuKaHckas).  UepTbl  NPUCHOCOOJIEHHOCTH  MpEICTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSM CYLIECTBOBaHHWs. EJMHCTBO 4YEIOBEYECKUX pac.
Kpuruka pacuszma.

JdeMoHcTpanum:

[Toptpers: ®@. Penn, JI. Ilactep, A. . Onapun, C. Muuiep, I'. FOpu, Y.
JlapBuH.

Tabmunel 1 cxembl: «Bo3nmkHoBeHne CoJiHEUHOM cHCTEMBI», «Pa3BuTHE
opraHuueckoro wmupa», «PactutenbHas kieTtka», <OKUBOTHas  KIETKay,
«IIpokapuornueckasi kieTka», «COBpEeMEHHAasl CHCTEMa OPraHUYECKOTrO MHPay,
«CpaBHEHUE aHATOMUYECKUX 4YEPT CTPOEHUS YEJIOBEKAa U YeJIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa NAJICOHTOJOTMYECKUX  HAXOJOK MPEIKOB
COBPEMEHHOI'0 4eJIOBEeKa», «/lpeBHenmme moan», «lpesHue momn», «llepsbie
COBpPEMEHHBIE JIIOIN», «HeloBeuecKue pacoh».

O6opynoBanme:  mymspku — «lIpoucxoxaenue  gemoBekay  (OIOCTBHI
ABCTPAJIONUTEKA, MUTEKAHTPOIA, HEAHJEpPTalblla, KPOMAHbOHIIA), CJICNKH WU
U300PKECHHSI KAaMEHHBIX OpYIud TEpPBOOBITHOTO dYeNOBEKa (KaMHH-YOMIEPHI,
pyOuna, ckpebna), TeOXpoHoOJOrHYeckass Tabmuma, KoJutekiusa «Dopmbl
COXPAHHOCTH MCKOIAEMbIX )KUBOTHBIX U PACTCHUIN.

JlaGopaTopHble M IpaKkTHYeCcKHe PadOThI:

[Tpaktuueckas padora Ne 1. «M3ydeHne MCKOMAaeMbIX OCTATKOB PACTCHHUU U
KUBOTHBIX B KOJIJICKIIUSX).



DKCKypcusl «IBOJIIOIUS OPraHUYECKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HAyYHBIN WIIH KPaeBEeIUECKUN My3€ei).

Tema 3. Opranu3msl U OKpYysKaOIas cpeaa.

DKOJIOrUs KaK HayKa. 3aJaudl U pa3Aeibl SKOJI0Truu. MeToabl 3KOJIOTHYECKUX
UCCJIEIOBAHUN. DKOJIOIMYECKOE MUPOBO33PEHNE COBPEMEHHOI'O YEJIOBEKA.

Cpensl oOuTaHMS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, MMOYBEHHA,
BHYTPUOPTraHU3MEHHASI.

Oxonornueckue (akrtopel. Knaccudukamus 5KoIOTHYECKHX (PaKTOPOB:
abumotnueckue, OMOTHYECKME U aAHTPONOreHHbIe. JleHcTBUE HSKOJOTMYECKHX
(GakTOpOB HA OPTaHU3MBI.

AbGuotndeckue (HhakTophl: CBET, TEMIIEpaTypa, BIAKHOCTh. DOTONEpUOaU3M.
[IpucnocoGneHuss OpraHu3MOB K  JIEMCTBUIO  a0MOTHYECKUX  (PAKTOpOB.
bronorndeckrue puTMsl.

buotnueckue (haKkTOopHI. Bunanr OMOTHUYECKHUX B3aMOJICHCTBUMU:
KOHKYPEHIUS, XUIIHUYECTBO, cUMOUO03 U ero ¢opmsl. Ilapasutusm, koomneparus,
MyTyajau3M, KOMMEHCaJu3M (KBapTUPAHCTBO, HAaXJEOHUYECTBO). AMEHCAIM3M,
HeWTpanu3M. 3HaueHUe OMOTUYECKUX B3aUMOJCHUCTBUN [IJIsi CYIIECTBOBAHUS
OpraHU3MOB B MIPUPOJHBIX COOOIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKHU monyjsiuud. OCHOBHBIE IOKa3aTeNH
NOMYJISIUMU: YHUCIEHHOCTh, IJIOTHOCTh, POXKJIA€MOCTh, CMEPTHOCTb, HPHUPOCT,
murpanus. J[uHaMyka 4uCI€HHOCTH NOIMYJISILUN U €€ peryJssiius.

JdemMoHcTpanum:

[optpetsr: A. I'ymGonsar, K. @. Pynse, 3. I'ekkensb.

Tabmuubl u cxemsl: kapta «l[Ipupognsie 30Hb1 3emun», «Cpenbl oOUTaHMS
opranusMoBy», «®doronepuoguzm», «llonymsauum», «3aKOHOMEPHOCTH PpOCTa
YUCJIICHHOCTHU MONYJIALUHA UHPY30pUU-Ty Penbkn», «[IuieBpie nenm».

JlabopaTopHble M IPaKTHYeCKHEe PAdOThI:

JlabopaTtopHnas paborta Ne 3. «Mopdonoruyeckne 0cCOOEHHOCTH PaCTECHUN W3
Pa3HBIX MECT OOUTAHUSY.

JlabopaTtopnas pabora Ne 4. «BnustHue cBeTa Ha pOCT M Pa3BUTHE YEPEHKOB
KOJIeyCay.

[Ipaktrueckas padorta Ne 2. «[loacu€r MIOTHOCTH MOMYJIALMI pa3HbIX BUIOB
pacTEHUI.

Tema 4. Coo01mecTBa ¥ 3K0JI0rH4eCKHe CHCTEMBbI.

CoobmiectBo opranm3MoB — OwuorieHo3. CTpyKTypbl OHMOIIEHO3a: BUIOBas,
IpOCTpaHCTBEHHas, Tpoduueckass (muimeBas). Bunbl-momuHanTel. CBsizu B
ououeHo3se.

Okoyoruueckne cuctembl (dkocucteMbl). [lonsitue 00 »sKocucreme
ouoreoneHo3e. DOyHKIMOHANBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, PEAYLEHTbl. KpyroBopoT BEIIECTB U NOTOK 3HEPIMHU B IKOCUCTEME.
Tpoduueckne (muieBbie) YPOBHU JKOCHUCTEMBI. [luimieBbie Iemu U CETH.
OcHOBHBIE TOKa3aTeNu HKOCHUCTEMBI: Omomacca, MNPOAYKIUSA. DKOJIOTHUECKHE
NUPaMUIbl:  TPOAYKIHUU, YHCICHHOCTH, Ouomacchl. CBOWMCTBA JKOCHCTEM:
YCTOMYUBOCTb, CAMOPETYJIALMS, pazBuTHe. CyKiieccusl.

[IpuponHbie S3KOCHUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOHMHOIO
WJIU IIUPOKOJIMCTBEHHOTO JIECa.

AHTPONOreHHbIE  AKOCUCTEMBI.  ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI.
buonoruyeckoe u X034MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak ¢akrtop ycroiunBoctu 3kocucteM. CoxpaHeHue
OMOJIOTUYECKOr0 pa3HOOOpa3us Ha 3emIie.

Yuenue B. U. Bepnaackoro o Ouocdepe. ['panuiisi, coctaB u CTpyKTypa
ouochepnl. XKuBoe BemecTBO U ero ¢GpyHkuuu. OcobeHHOCTH Ouocdepbl Kak
r00anbHOM 3KOCUCTEMBI. J(MHamMHueckoe paBHOBecMe U oOpaTHasi CBs3b B
ouocdepe.

KpyroBopoThl BEeHIECTB U OMOT€OXMMHUYECKUE LIUKIIbI 3JIEMEHTOB (yIiepo/a,
a3o0t1a). 30HaAIBHOCThL OMochepnl. OCHOBHBIE OMOMBI CYIIIH.

YenopeuecTBO B Onochepe 3emin. AHTpONOTeHHbIE U3MEHEHHs B buocdepe.
['moGanbHbIE SKOJOTMYECKUE TPOOIIEMBI.

Cocy1iiecTBoBaHUE MIPUPOIBI 151 YEJIOBEUECTBA. CoxpaHnenue
O0MOpa3HO00pa3usl Kak OCHOBA yCTOMYMBOCTH Ouocheprl. OCHOBA PallMOHAIBLHOTO
yOpaBJ€HUsS NPUPOJHBIMU pecypcaMd U HUX HCMoJb3oBaHue. JlocTuxeHus
OMOJIOTUH U OXpaHa MPUPOABI.

JdeMoHcTpanum:

[Toptpetsr: A. k. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuupbl n cxemsl: «llumesbie nenu», «buoLEHO3: cocTaB U CTPYKTypay,
«IIpuponubie coobmiecTBa», «llenu nuTaHus», «IKOJOTHYECKAs MUPAMUIAY,
«buocdepa u yenosex», «IKOCHCTEMA MIMPOKOIUCTBEHHOTO Jiecay, « DKOCUCTEMA
XBOMHOrOo  jeca», «buomeHo3 Bomoémay, «ArporeHo3», «lIpumepHsbie
AHTPOIIOTCHHBIE  BO3JIEMCTBUS HA HpuUpody», «Baxueumme HCTOYHHKH
3arps3HEHUs] BO3JyXa U IPYHTOBBIX BOA», «llouBa — BaxkHeMIlasi COCTaBIISIIOLIAS
o6uocheps», «Daktopsl gerpaganuu nouBy, «llapHukoBsiid 3pdexT», «DakTopbl
PaINOAKTUBHOTO 3arpsisHeHHs Ouochepsr», «O0mas crpykrypa Ouocheps»,
«Pacnpoctpanenue xu3HH B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopoT yriepoaa B 6uochepe», «KpyroBopot azora B mpupoe».

OO6opynoBanue: MOJACTb-aNIuIUKaIus « TUMUYHBIE OMOIIEHO3bI», TepOapuit
«PacrurenbHbie cOO0IIECTBaY, KOUIEKINH «bHolieHo3», «Bpeaurenn BaKHSHIIINX
CEIbCKOXO3SUCTBEHHBIX  KYJIbTYp», TrepOapuu ¥ KOJJICKIIUM pACTECHUH W
KUBOTHBIX, MPUHAJJIEKANIME K PA3HBIM 3KOJIOTMYECKHM TPYIIIIaM OJHOTO BU[A,



Kpacnas xuura Poccuiickoit ®eneparun, M300paKEHUS OXPAHSIEMBIX BHJIOB
PACTEHUHU U )KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHA IIPOTPAMMBI 110
BMOJIOTMN HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBHIEI'O
OBPA3OBAHUIA

Cornmacho ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUS K pe3yibTaTam
OCBOCHHUS  OOYy4YalOUIUMHUCS MpOTrpaMM  CpeJHEro oOIero oOpa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B crpykType JHMYHOCTHBIX PE3ylbTaTOB OCBOEHHUs MNpeamera «buonorus»
BBIJICJICHBI CIIEAYIONINE COCTABISIONINE: OCO3HAHUE OOYYalOIUMUCS POCCHUICKON
IPaKJaHCKOW MJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpENEJCHUIO, HaIUYyue MOTHBAlMM K  OOy4YyeHHIO  OHOJIOTHUH,
IICJICHAIIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUH JHMYHOCTHU HA OCHOBE
KJIIOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TpaJULUNA pa3BUTUS OHMOJIOTHYECKOIO
3HaHHUSA, TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJICTBOBAaTHCS B CBOEH
NEATEIBbHOCTH LEHHOCTHO-CMBICIIOBBIMUA YCTAHOBKaMH, IPUCYIIMMH CHUCTEME
OMOJIOrMYecKoro 00pa3oBaHus, HaJIMYME HKOJOIMUYECKOTO IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTb LIEIHU U CTPOUTH KU3HEHHBIE IJIaHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS NpeaMeTa «bHOoNorus» TOCTUTAOTCS B
€IMHCTBE Y4YeOHOW ¥ BOCIUTATEIHHOM JEATEIHLHOCTM B COOTBETCTBUHM C
TPaJAULIMOHHBIMU POCCUICKUMH COLIMOKYJIbTYPHBIMH, HCTOPUYECKUMU U JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE IMpaBUIaMU W HOPMaMH
MOBEJCHUSI W CIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS, CAMOBOCIIUTAHUS M
CaMOpa3BUTHUSA, PA3BUTHUS BHYTPEHHEW TMO3UIMU JIMYHOCTH, MaTPUOTH3MA,
yBaXEHUSI K 3aKOHY U MPABOMOPSAJIKY, YEIOBEKY TpyJa U CTapllieMy MOKOJICHHIO,
B3aMMHOTO YBa)X€HHUsA, OEpPEKHOTO OTHOIICHUS K KyJIbTYpPHOMY HACIEAUIO H
TpaJuIMsIM MHOTOHAIIMOHAJILHOTO Hapoaa Poccuiickoit denepanuu, npupoje u
OKpY>Karollen cpeje.

JIn4HOCTHBIE pe3yNbTaThl OCBOECHMS YyueOHoro mpeamera «buomorus»
JOJKHBI OTpakaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYarOIINXCS pyKOBOACTBOBATHCS
c(hOpMHPOBAHHON BHYTPEHHEW MO3ULIMEH JMYHOCTHU, CUCTEMOM LIEHHOCTHBIX
OpUEHTAllMi, TO3UTUBHBIX BHYTPEHHHX  YOEXKJEHHH, COOTBETCTBYIOIIMX
TPaJAUIIMOHHBIM LEHHOCTSM POCCHIICKOrO 00IlecTBa, pacIIMpPeHUE KU3ZHEHHOTO
OMbITa M ONBITA JAESATEIHHOCTU B IMPOILECCE Pean3allii OCHOBHBIX HAaIPaBJICHUM
BOCIUTATEIbHOU JEATEILHOCTH, B TOM YHCIIE B YaCTH:

1) rpakIaHCKOr0 BOCIIUTAHUS:

c(hOpMHPOBAHHOCTh IPAKIAHCKON MO3UIIMK 00YYaIOMIErocsi KaKk akTUBHOTO U

OTBETCTBEHHOTI'O WIEHA POCCUICKOT0O OOLIECTBA;



OCO3HaHME CBOMX KOHCTHUTYIMOHHBIX TMpaB W OOS3aHHOCTEH, YyBa)KCHHE
3aKOHA W IIPaBOIOPAIKA;

FOTOBHOCTb K COBMECTHOM TBOPUYECKOW JESITEIBHOCTU IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH y4eOHBIX W TO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKHUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENEsITh COOCTBEHHYIO TIO3UIMIO 10 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHHUE YUUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMO/JICUCTBHUS JIIOJIEH C Pa3HBIMU YOEKICHUSIMH, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COLIMAJIbHBIM IOJI0KEHUEM;

TOTOBHOCTh K COTPYOHHUYECTBY B TIPOLIECCE COBMECTHOIO BBIIIOJIHEHHUS
y4eOHBIX, TO3HABATEIBHBIX U MCCJIEAOBATEIBCKUX 3aJlad, YBAKHUTEIBHOTO
OTHOLIEHUSI K MHEHHUIO OMNIMOHEHTOB TMpHU OOCYXKJACHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTb K T'YMAHUTApPHOU U BOJIOHTEPCKOU EATEIBHOCTH;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOopMHUPOBAHHOCTH POCCUHCKOU Ipa)X1aHCKOH UJICHTUYHOCTH,
NaTpUOTU3MA, YBAKEHUS K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH TMEPEN
Ponunon, ropmoctu 3a cBoMl Kpad, CBOXO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIOE U HACTOSIIEE MHOTOHAIIMOHAIILHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHONIEHUE K MPUPOJHOMY HACIEINIO0 U MaMATHUKAM MPUPOJIBI,
NOCTIXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKHX YYEHBIX B CTAHOBJIEHUE W
pa3BuTHE OWOJIOrMH, TOHUMAHMS 3HAYCHUS] OWOJIOTUM B TMO3HAHUU 3aKOHOB
IPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOT0 OOIIIECTBA;

ujelHas yoexxIEHHOCTh, TOTOBHOCTh K CIYy)KE€HHMIO M 3ammurte OTeuecTBa,
OTBETCTBEHHOCTb 3a €ro CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TYXOBHBIX LIECHHOCTEW POCCUNCKOr0 HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHWBATh CHUTYAIlMI0 W TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH,;

OCO3HAHME JIMYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOTO Oy TIyIIETO;

OTBETCTBEHHOE OTHOILLIEHUE K CBOMM POAUTENSAM, CO3/IaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O0 TMPHUHATUS LEHHOCTEM CEMEVMHOM JKU3HU B COOTBETCTBHUM C
TpaaulusiMu Hapo10B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY OBbITa, HAyYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHU;



MOHUMAaHHE SMOLIMOHAIIBHOTO BO3/ICHCTBHUS )KMBOI IPUPOJIbI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXXEHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINUHOCTH;

5) ¢usuveckoro BocnuTaHus, GOPMHPOBAHMSA KYJIbTYPbl 310POBbS H
IMOIHMOHAJILHOIO 0JIArONoJIyYns:

MOHUMaHUE W peaju3alus 370pOBOTO U 0e30MacHOro oOpas3a >KU3HU
(310pOoBOE€  TUTaHWE, COOJIIOJICHHME TUTMEHUYECKUX TMpaBUI U HOPM,
cOQIaHCUPOBAHHBIN PEXUM 3aHATHUM M OTHAbIXa, pEryjsipHas Quanyeckas
aKTUBHOCTH), OEpPEXKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHUS K
coOCTBEHHOMY (DPU3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

NOHUMAHWE UEHHOCTH MPAaBUJI HWHIAWBUAYAJIBHOTO U  KOJUIEKTUBHOI'O
0€30IM1acHOr0 MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3I0POBBIO U )KU3HHU JIIOJICH;

OCO3HaHHUE MOCHEJCTBUN U HENPUITUS BPEAHBIX MPUBBIYEK (YHOTpEOJICHHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHHE [IEHHOCTH MacTepPCTBa, TPYA0JIIO0HE;

FOTOBHOCTh K AKTHMBHOM JEATEJIbHOCTH TEXHOJIOTUYECKOM U COLMAIbHOMN
HaIPaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSTEIBHO
BBITIOJTHSITH TaKylO JIEATEIbHOCTD;

UHTEpeC K pa3inuuHbiM cdepaM MpodecCUOHATBLHON JeATeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BBIOOpP Oyaymend mnpodeccud | Pean30BbIBATH
COOCTBEHHBIC )KU3HECHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpPa30BaHUIO Ha
MPOTSKECHUU BCEU KU3HU;

7) 3KOJIOrM4€eCKOr0 BOCTIUTAHMS:

SKOJIOTMUECKU 11€JIeCO00pa3HOe OTHOIIEHHWE K MPUPOJE KaK HCTOUYHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHMUS;

MOBBIIICHUE YPOBHS HKOJOTUYECKON KyJIbTYpbl: MPUOOPETEHUE ONbITA
IJIAHUPOBAHUSI TMOCTYNKOB W OIEHKM UX BO3MOXHBIX MOCIEICTBUN ISt
OKpYXKaroLen cpeapl;

OCO3HaHWE TI00ATBFHOTO XapaKTepa AKOJIOTHYECKUX MPOOJIeM U TMyTel HX
pelieHus;

CIIOCOOHOCTh HCIIONIB30BaTh MPUOOpETaeMble MPU HW3YYEHUU OUOJIOTHHU
3HAHUS W YMEHUS TPU PEIICHHH TNpoOJIeM, CBS3aHHBIX C PaAIllMOHAIBHBIM
NPUPOAOIIOIb30BaHNEM  (COONIOACHUE  TPAaBWII  TOBEICHHS B TMPUPOJIE,
HAIPaBJICHHBIX Ha COXPAaHEHHWE pAaBHOBECUS B DKOCUCTEMaX, OXpaHy BHUJOB,
AKOCHCTEM, Orochepsl);



AKTMBHOE  HEINPUSITHE JIEUCTBUM, NPUHOCAIIMX BPEd  OKPYXKaKOLIEH
OPUPOJIHOM cpezie, YMEHHE MNPOTHO3UPOBATH HEOIArONpUSTHBIE HKOJIOTHYECKUE
NOCJIEICTBUS NPEAIPUHUMAEMBIX JEHUCTBUI U IIPEIOTBPAIIATh UX;

HAJIMYKUE Pa3BUTOIO HKOJIOTMYECKOTO MBIIUICHHUS, SKOJIOTHYECKON KYJIbTYPBI,
OIbITA NEATEIBbHOCTH 9KOJIOTUYECKOM HaIIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATBHCS MMM B IIO3HABATEJIbHOM, KOMMYHHUKAaTUBHOM M COLIMAJIBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKOMN AEATEIBHOCTH IKOJIOTHYECKOM
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMSI:

c(OpPMUPOBAHHOCTh MHPOBO33PEHMSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHsS HayKd M OOILECTBEHHOW NMPAKTHUKH, OCHOBAHHOI'O HA JUAJIOTe
KyJbTYp, CHOCOOCTBYIOLIEIO OCO3HAHUIO CBOEI0 MECTA B MOJIMKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHKUE SI3BIKOBOM M YWTATEIbCKOM KyJBTYpbl KaK CpEACTBa
B3aMMOJICHCTBHS MEXKY JIFOABMU U MIO3HAHUS MUDPA;

NOHUMaHUE CHeuupuKd OHOJOTUM KaK HAyKd, OCO3HaHUA €€ pojlu B
(bopMUPOBaHUN PALMOHAIBHOTO HAYYHOTO MBILIUIEHHUS, CO3JaHUU LIETOCTHOTO
npeicTaBieHuss 00 OKpYyKaloleM MHUpE KaK O €IMHCTBE MPHUPOJbI, YEJTOBEKa U
oO1ecTBa, B IMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M PEHICHUH MpoOJeM
COXpaHEHUS ITPUPOJTHOTO PaBHOBECHS,

yOEXKJIEHHOCTh B 3HAYMMOCTH OMOJIOTMM AJI1 COBPEMEHHOW UMBWIM3AIUU:
o0OecreueHrss HOBOTO YpPOBHS Pa3BUTHsSI MEIULMHBI, CO3JaHUE MEPCHEKTHUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX pElIaTb PECypCHblE  MpPOOJIEMbl  pa3BUTHUSA
YeJI0BEYECTBA, MOMCKA MyTEH BBIXOAA U3 IJI00aJIbHBIX HKOJIOTHYECKUX MPoOsieM U
o0ecrnieueHrs  mepexoja K  YCTOMYMBOMY — Pa3BUTHIO,  pPalMOHAIBHOMY
UCIIOJIb30BAaHUIO TMPUPOJHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TMOJYYEHHH OWOJOTMYECKUX 3HAHUU B IEJIX
NOBBIIIEHUA OOHIEH KyJbTYpbl, €CTECTBEHHO-HAyYHOW TI'PaMOTHOCTH, Kak
COCTAaBHOHM 4acTH (DYHKIMOHAJIBHOM IPaMOTHOCTH OOydYaromuxcs, popmupyemoit
pU U3YYEHUH OUOJIOTHH;

NOHUMaHHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJy4YaeMmble 3HaHHs /i1 aHaiu3a u
OOBSICHEHUS SBICHUI OKPYXAIOUIEro MUpa M MPOUCXOISIIMX B HEM M3MEHEHUH,
yMEHHE JefaTh OOOCHOBAHHBIC 3aKIIOUYEHHST HAa OCHOBE HAy4YHBIX (AKTOB U
UMEIOINXCS JaHHBIX C LEJIbI0 OJIYYEHUsI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHUS IS
peleHus mpoOyieM B pealibHbIX )KU3HEHHBIX CUTYaIHSIX;

OCO3HaHUE ILIEHHOCTH HAyYHOH JEATEIbHOCTH, T'OTOBHOCTbH OCYILECTBIATH
IPOEKTHYIO U MCCIIE0BATENBCKYIO AEATEIbHOCTh HHNBHUIYAIbHO U B IPYIIIIE;



TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpPa30BaHUIO W
caM000pa30BaHUI0, K AKTUBHOMY TOJYyYECHHUIO HOBBIX 3HAHMM 1O OMOJOTHH B
COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTAMHU.

METANIPEAMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIE pPe3yJIbTaThl OCBOCHHS y4eOHOro mpenmera «buomorus»
BKIIIOYAIOT: 3HA4YMMbIe JJI1  (POPMHUPOBAHUS MHPOBO33PCHHSI 00YyUaIONTUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIE) OOIICHAYYHbIC MOHITHUS, OTPAXKAIOIINE
IIEJIOCTHOCTh HAyYHOM KapTUHBI MHUpa H CHEeNU(PUKYy METOJOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (BEILECTBO, SHEPTHs, SABJICHUE, MPOLECC,
CUCTEMa, HAay4HbIH (DaKT, MPUHIIUI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCClIeIOBaHWEe,  HAONO/IeHHe,  HW3MEpPEHHe, JKCIEPUMEHT ©  JAPYTHX),
yHUBEpCaJbHbIC YyueOHbIC JelcTBUs (TIO3HABaTEIbHBIE, KOMMYHHKATHBHEIEC,

pEryJIATUBHBIE), o0ecreunBaroue dbopmupoBanue GyHKIMOHATBHOM
IPaMOTHOCTH Y  COIMAJbHOM KOMIIETEHIIMM OOydYaloIMuXcsi, CIOCOOHOCTh
oOyyJaronmxcs UCIIOJIb30BaTh OCBOCHHBIE MEXKTUCIUTUIMHAPHEIE,

MHUpPOBO33PEHUYECKHE 3HAaHUS M  yHHUBEpCaJbHbIE yuyeOHbIE JIEHCTBUS B
II03HABATEIBbHOU U COUMAIIBHON IIPAKTHUKE.

MeTtanpenmMeTHble pe3yiabTaTbl OCBOEHHS IMPOTPAMMBI CPEIHETO OOIIEro
o0pa30BaHMsI IOJKHBI OTPAXKaTh:

OBaagenne YHHMBEpPCAJIbHBIMH y4eOHBIMHU MO3HABATEIbHBIMH
NEeHCTBUAMM:

1) 6a3oBble JIOTHYECKHE AeCTBHSA:

CaMOCTOSITENIBHO  (pOopMynHMpoBaTh U aKTyaJU3UpoOBaTh  Ipodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh MPU OCBOCHHMM 3HAHWM IPUEMBI JIOTUYECKOTO MBIIUICHHMS
(aHanu3a, CMHTE3a, CpaBHEHUS, KilaccupuKaluu, 0000IIEeH s ), pACKPBIBATH CMbICI
OMOJIOTUYECKUX MOHATHH (BBLACIATh UX XapaKTEpHbIC MPU3HAKH, YCTAHABIMBATH
CBSI3U C JIPYTUMHU MOHSATUAMH );

OnpenensaTh LEeNu JeATeIbHOCTH, 3aJlaBas napameTpbl U KPUTEPUH HUX
JTOCTHKEHHUSI, COOTHOCUTD PE3YJIbTAThI ACSITEIbHOCTU C TOCTABICHHBIMU LEJISIMU;

UCIOJIb30BaTh OMOJIOTUYECKHUE MOHATUSA ISl OObsICHEHUS (DAKTOB U SIBICHUIM
YKUBOU MPUPOBI;

CTPOUTH JIOTMYECKUE PAaCCYKJEHUs (MHIYKTUBHbIC, JEIyKTUBHBIE, IIO
AQHAJIOTUM), BBISBISTH 3aKOHOMEPHOCTH M IMPOTHBOPEUYMS B paccMaTpHUBAEMBbIX
ABJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI U 3aKJIIOUEHUS;

IPUMEHSTh CXEMHO-MO/IEJIbHbIE cCpelncTBa  JJIA  IPEACTaBIICHUS
CYILIECTBEHHBIX CBSI3€M M OTHOILIECHUW B M3Yy4Yae€MbIX OMOJOTMYECKHX OOBEKTax, a



TAK)K€  NPOTUBOPEYMHA  pa3sHOrO  pOAA,  BBISBICHHBIX B Pa3JIMYHBIX
MH(POPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabatbiBaTh IUIAH pELIEHMs] NPOOJEeMbl ¢ YYETOM aHalIM3a MMEIOLIUXCA
MaTEpUAIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIILHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LeJIIM, OLICHUBATh PUCKHU MOCIIEICTBUN AESITEIbHOCTH;

KOOPAMHUPOBaTb M  BBINOJHATH pabOTy B  YCJIOBHUAX  PEATBHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOAEHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NPU PELICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIEN0BATEIbCKHE AeCTBHUA:

BJIaJI€Th HaBbIKAMU Y4eOHO-UCCIIEI0BATENbCKON U MPOEKTHON JIEATENbHOCTH,
HaBbIKAMM  paspelieHus MpodsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEJIBHOMY ITOMCKY METO/I0B PELIEHUS MPAKTUUECKUX 3a/1a4, IPUMEHEHUIO
pa3IMYHbIX METOJIOB MIO3HAHMUS;

UCIOJIb30BaTh pA3JIMYHbIE BHUJBI JIESATEIBHOCTH MO TMOJIYYEHUIO HOBOTO
3HaHMS, €ro HHTEpIpeTaluy, NPeoOpa3oBaHUI0 M NPUMEHEHUI0 B Yy4eOHBIX
CUTYaIUsIX, B TOM YHCJIE [IPU CO3IAHUH YUEOHBIX U COLUAIBHBIX TPOECKTOB;

(GbopMUpOBATh HAYYHBIN TUI MBIILJICHUS, BIaI€Th HAYYHOU TEPMHUHOJIOTHEMH,
KJIFOUEBBIMU MIOHATUSIMU U METO/IAMU;

CTaBUThb M (OpPMYIUpOBaTH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOM
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISIBJISITh [IPUYMHHO-CJIICACTBEHHBIE CBSI3M M AaKTyaJlu3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pEelIeHUs, HAXOAWTh apryMEHTHl U1 JI0Ka3aTesIbCTBa
CBOMX YTBEP)K/ICHUI, 3a/1aBaTh MapaMETPbl U KPUTEPUU PELLICHMUS;

aHAJIM3UPOBAaTh IMOJYYEHHbIE B XOJ€ pEIICHHUs 3aJadyd Pe3yJIbTaThl,
KPUTUYECKUA OLIEHUBATH UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh H3MEHEHNE B HOBBIX
YCIIOBHUSX;

JaBaTh OLEHKY HOBBIM CUTyallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYLIECTBJIATh LIEJICHAIIPABICHHBIM MOUCK NEPEHOCa CPEACTB M CHOCOOOB
NEeUCTBUS B MPO(EeCCUOHANBHYIO CpENY;

yMETh IEPEHOCUTh 3HAHUS B TO3HABATENIbHYI0 M MPAKTUUYECKYIO OOJacTH
KU3HENIEATEIIbHOCTH;

yMETh MHTETPUPOBATH 3HAHMSA U3 Pa3HbIX MPEIMETHBIX 00J1acTe;

BBIJIBUT'aTh HOBBIE WJEH, MpEejaraTb OPUTHMHAJIBHBIE MOAXOJbI M PELICHUS,
CTaBUTh MPOOJIEMBI U 33a4H, TOMYyCKAIOIINE aTbTepHATUBHBIC PEILICHUSI.

3) pa6ora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHUKAX MHPOpMAIUH (TEKCTE yueOHOTro
nocoOusi, HAY4YHO-TIONMYJIAPHOM JUTEparype, OHOJOTUYECKUX CIOBapsAX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3zax AaHHBIX, B VHTepHeTe), aHaNU3UpPOBaTh



UHGOPMAIINIO Pa3IMYHBIX BUJOB U (GOPM IPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ I0CTOBEpHOCTh U HEMPOTHUBOPEUUBOCTH;

dbopMyIHpOBaTh 3aMpPOCHl U MPUMEHSTh PA3NIUYHBIE METOJbI MPU TOUCKE U
otbope OGuosiornueckoil MHGOpMAIUU, HEOOXOIUMOM NIJIsi BBITIONHEHUST y4eOHBIX
3aj1ay;

npuoOpeTaTh OIBIT HMCHOJb30BaHUS MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIIEHCTBOBAThH KYJbTYPYy aKTUBHOT'O UCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO  BbIOMpATh  ONTUMAIbHYIO  (GOpMy  TPEICTABICHHUS
Ouosiornyeckoir nHGopmaruu (CxeMbl, Tpauku, TUarpaMMbl, TaOJIUIIbI, PUCYHKU
" Apyroe);

UCTIONb30BaTh HAYUYHBIA S3BIK B KAa4yecTBE CpeACTBa mpu pabore ¢
Oouonornyeckod uMHPOpMALME: MPUMEHATh XUMHUYECKHUe, (U3NUECKHEe U
MaTEeMaTUYECKUe 3HAaKU W CUMBOJBI, (HOpMYJbl, abOpeBHaTypy, HOMEHKIATYDY,
UCTIONB30BaTh W TPeoOpa3oBBIBATh  3HAKOBO-CHUMBOJIMYECKHE  CpPEICTBa
HaTJISTHOCTH;

BJIQJICTh ~ HABBIKAMHM  PAcTO3HaBaHWA W 3alIUTHl  WHOOpMAIUH,
UH(OPMAILIMOHHON O€30MaCHOCTH JINYHOCTH.

OBj1ajieHNe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMY 1€/iCTBUSIMH:

1) ob1ennme:

OCYIIECTBIISATh KOMMYHHUKAIIMH BO BceX cepax KU3HU, aKTUBHO y9aCTBOBATh
B JIMAJIOTe WJIU JUCKYCCHM TIO CYIIECTBY OOCYXKIaeMoW TeMbl (YMEHHE 3aJaBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXKJEHHUS OTHOCHTEIHHO BBHITIOJHCHUS TpeiaraeMoin
3aJ1aud, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH TO3UIIMN JIPYTUX YYaCTHUKOB
JMaora Uil JUCKYCCUN);

pacmo3HaBaTh HeBepOaJbHbIE CpPEACTBA OOIICHHS, TMOHUMATh 3HAYCHHE
COIMATBHBIX 3HAKOB, TPEINOCHIIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHUTYaIlWH,
YMETh CMATYATh KOH(JIMKTHI U BECTH IIEPETOBOPHI;

BJIQJICTh PA3JIMYHBIMU CIIOCOOAMHU OOIIEHUS W B3aUMOJICHCTBUS, TTOHUMATH
HAMEPEHUS IPYTUX JIIOJIEeH, MPOSBISATh YBAKUTEIHLHOE OTHOIIIEHNE K COOECETHUKY
U B KOppeKTHOU popme hopMyTHpoBaTh CBOM BO3PAKEHUS,

pPa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIIOJIH30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAs esITeIbHOCTD:

MOHUMATh M HCIOJIh30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ WHIAWBHUIYaTbHON
paboOTHI IPH peIIEHUH OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh
IPUMEHEHUS TPYITOBBIX (DOPM B3aUMOCHCTBUS NP PEIICHUN yIeOHOMU 3a/1auu;

BBIOMpATh TEMATHKy W METOJbI COBMECTHBIX NEUCTBHI C yd4€TOM OOMIUX
UHTEPECOB M BO3MOXKHOCTEHN KaXKJ0T0 YJieHA KOJJICKTHBA;



NPUHUMATh 1€IM COBMECTHOW  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIMHUPOBATh JICMCTBUSA IO €€ JIOCTUKECHHUIO: COCTABIATH IUIAH JICHCTBUM,
pacmpenenarb poju ¢ y4€TOM MHEHHUH Y4YaCTHHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM pabOTHI;

OIICHMBATh KAauye€CTBO CBOEr0 BKJIAJa M KaXJOr0 y4YacCTHUKA KOMaHJIbl B
o01Iuii pe3ysbTat Mo pa3padoTaHHBIM KPUTEPHUSIM;

Ipeaiaratb HOBBIE IIPOEKTHI, OLEHHBaTh HUIEU C TMO3ULUHUH HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh TO3UTHUBHOE CTPATETUYECKOE TOBEJCHHE B Pa3IUYHBIX
CUTYaIUSX, IPOSIBISATH TBOPUYECTBO M BOOOpAKEHUE, ObITh MHUIIUATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PEryJIATHBHBIMU AEHCTBUSIMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIS BBISBICHUS MpOOJIeM M UX
pElIeHus B )KU3HEHHBIX U YUYEOHBIX CUTYaIUX;

BbIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IeJIEBbIE U CMBICIOBBIC
YCTAHOBKH B CBOMX JEHUCTBHSX M MOCTYINKAaX MO OTHOIIEHUIO K >KUBOW MPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIFHO OCYILIECTBIISITh MO3HABATENBHYIO JAESTEIbHOCTD, BBISBIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 33Jjauu B 00pa30oBaTEILHON
NEeATEeIbHOCTH U )KU3HEHHBIX CUTYaIUAX;

CaMOCTOSITEJIbHO COCTAaBJATh IUJIaH pElIeHHs MNpoOJeMbl C  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U IPEANOUYTECHUI;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM;

pacuupsATh paMKu y4eOHOT0 MpeaMeTa Ha OCHOBE JIMUHBIX MTPEANIOUTCHUN;

JienaTb OCO3HaHHBIM BbIOOP, apryMEHTUPOBATh €ro, Oparb OTBETCTBEHHOCTh
3a pEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW DJPYAUIUU B
pa3HbIX O00]acTAX 3HAHHWM, MOCTOSHHO TMOBBIIIATH CBOM OO0pa30BaTENIbHBIA U
KYyJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTYyallUsiIM, BHOCUTh KOPPEKTUBBI B JEATEIHHOCTD,
OIICHUBATh COOTBETCTBHE PE3yJIbTATOB LEISM;

BJIQJICTh  HAaBBIKAMH  TO3HABATENHLHON  pedieKCMH KaK  OCO3HAHHS
COBEpUIIAEMbIX JEHCTBHI M MBICIUTENbHBIX MPOLECCOB, HMX pe3yJbTaTOB U
OCHOBAHHM, UCIOJIb30BaTh MPUEMBI pedICKCUU NI OLEHKH CUTYyalluu, BbIOOpa
BEPHOI'0 PELICHHS;

yMEThb OIIEHHWBAaTh PUCKUM M CBOEBPEMEHHO NPUHUMATh PELICHUS MO HUX
CHIXKEHUIO;



NPUHUMATh MOTHUBBI W apryMEHThl JPYTMX MpH aHaJIU3€ pPe3yJbTAaTOB
JESTENBbHOCTH;

3) npuHsiTHE Ce0ST M IPYTUX:

NpPUHUMATH ce0s1, MTOHUMAsi CBOM HEJIOCTAaTKU U JJOCTOMHCTBA;

INPUHUMATh MOTHUBBI W apryMEHThl JPYTMX INpPH aHAJIU3€ PE3yJbTAaTOB
NEATENbHOCTH;

pU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKHY;

pa3BUBaTh CIIOCOOHOCTh TOHUMATh MUP C MO3UIIUHU APYTOro YeJoBeKa.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmerHble pe3ynbrarhl ocBoeHHS mporpamMmbl COO 1o OuoJIorMH Ha
0a30BOM ypOBHE BKJIIOYAIOT creruduueckue s yaeOHoro npeamera «buonorusp»
Hay4yHbI€ 3HAHUSA, YMEHUS U CHOCOOBI IEUCTBUIl 0 OCBOEHUIO, HHTEPIIPETAIIMH U
npeoOpa3oBaHUIO 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jMUHBIX Y4E€OHBIX CUTYallUsX, a TaKkKe B peaslbHbIX
KU3HEHHBIX CUTYallUsX, CBS3aHHbIX c Ouosorueil. B mporpamme npeamerHbie
pe3yJIbTaThl MPEICTaBICHBI IO FOJaM 00yUYEHHUS.

[IpenMeTHble pe3ynbTaThl OCBOEHUsI yueOHoro mpeamera «buonorus» ¢ 10
KJlacce NOJIKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTH 3HAHUIM O MECTE U POJIU OUOJIOTHUU B CUCTEME HAyYHOTO
3HaHUS ECTECTBEHHBIX HayK, B (HOPMHPOBAHWM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KAapTHHBI MHUpa U HAy4YHOTO MHPOBO33PEHHUS, O BKIIAJE POCCUHCKUX U
3apyOeXHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (PYHKIHMOHAIHHOU
rPAMOTHOCTH Y€JIOBEKA JJISl PEIICHUS KU3HEHHBIX 3a1a4;

YMEHHUE PaCKpBbIBATh COJIepkKaHUE OUOJIOTMYECKUX TEPMHUHOB W TMOHSTHI:
KU3Hb, KJIETKa, OpraHu3M, MeTaboiam3M (0OMEH BEIIECTB W MpeBpalleHHe
SHEPruu), rOMeocTas (caMoperyJsisilys), YpPOBHEBasl OpraHU3alis *KUBBIX CUCTEM,
CaMOBOCHPOU3BEICHHE (PEPOAYKIIHS ), HACIEACTBEHHOCTh, I3MEHYUBOCTh, POCT U
pPa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTHUYECKHEe Teopuu (KJIETOYHas, XPOMOCOMHas,
MYTallMOHHAs, LEHTpajibHasg JOrMa MOJIEKYJsipHOM Ouonorum), 3akoHbsl (I
Menpgens, T. Moprana, H. 1. BaBuiioBa) u ydeHust (0 HeHTpax MHOTrooOpas3us u
MPOUCXOXKICHUS KyJIbTYpHBIX pactenuii H. V. BaBuiioBa), onpeaensiTh rpaHUIlbl
UX MPUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHUE BJIaJIETh METOJIAaMU HAYYHOT'O IMO3HAHMS B OMOJIOTUM: HAOJIOICHUE U
OMMCAHUE >KUBBIX CHCTEM, MPOLIECCOB W SBJICHUI, OpraHu3anusi U MpPOBEIACHUE
OMOJIOTUYECKOTO0  JKCIIEPUMEHTA,  BBIABMKEHUE  TUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJy MCCIEIyEMbIMH BEJIIMYMHAMHU, OOBSICHEHHE IMOJYYEHHBIX



pe3yJIbTaTOB, UCIOJIb30BAaHHBIX HAayYHBIX MOHATHUN, TEOPUH M 3aKOHOB, YMEHHE
JieJ1aTh BBIBOJIbI HA OCHOBAHUU MOJIYUYEHHBIX PE3YJIbTATOB;

yYMEHUE BBIJICISATH CYIIECTBEHHBIC MPU3HAKUA BHUPYCOB, KJIETOK MPOKAPHOT U
AYKapuoT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEILECTB W MPEBpALICHUs SHEPIrUU B KIETKe, (POTOCHUHTE3A,
IUTACTUYECKOTO W DJHEpPreTuueckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meho3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, WHIUBUIYAIbHOTO Ppa3BUTUS  OpraHU3Ma
(oHTOTEHE3);

yMEHUE MPUMEHSATHh MOJyYeHHbIE 3HAHUS ISl OOBSICHEHHS] OMOJOTUYECKHX
IPOLIECCOB U SIBJICHUH, JJISl MPUHATHUS NMPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM
KU3HU C LETpl0 obecreyeHus: 0e30MacHOCTH CBOEro 3J0pPOBbS U 3J10POBbS
OKPY>KaIOIUX JII0JIeH, COOJII0IEHUSI HOPM IPaMOTHOIO TIOBE/ICHUS B OKpYKaroen
OPUPOAHON cpeje, MOHUMaHWE HEOOXOIMMOCTH HCIOJIb30BaHUS JTOCTHUKEHUN
COBPEMEHHOM ouonmorun OMOTEXHOJNOTUM  JJIE  PAIMOHAJIBLHOTO
IPUPOAOTIOIH30BAHNS;

YMEHUE pelaTh »JJIEMEHTApHblE T'E€HEeTUYECKHE 3aJayd Ha MOHO- U
TUTHOpUIHOE CKpEUIMBaHUE, CIEIUICHHOE HACleJOBAaHUE, COCTaBIATH CXEMbI
MOHOTHOPHIHOTO CKpEIIMBAHM IJIsl MpEICKa3aHusl HaCleJOBaHUS TPU3HAKOB Y
OpPraHHU3MOB;

YMEHHUE BBINOIHATH JIA0OpAaTOPHBIE M MpakTUYeCKue paldoThl, COOIHOATh
npaBuiIa Mpu padboTe ¢ yueOHbIM U Ja00PaTOPHBIM 000PYA0BaHUEM;

YMEHHE KPUTHYECKH OLEHUBATh W HHTEPIPETUPOBATH HHMOPMAIIUIO
OMOJIOTUYECKOTO  COJIepKaHUs, BKIIOYAIONIYIO IICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOW MH(pOPMAIIMU, HAYYHO-TIOMYJISIPHBIC
MaTepuaibl), STUYECKHE aCIeKThl COBPEMEHHBIX HWCCIENOBaHUI B OHOJIOTHUH,
MeIHIINHE, OMOTEXHOIOTHH;

YMEHHUE CO3[1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIIEHUS,
000011ast OMOTOTHYECKYI0 WH(OPMAINIO U3 HECKOJbKHX HWCTOYHHKOB, TPAMOTHO
UCII0JIb30BaTh MOHATUIHBIN anmapaT OMOJOTUH.

[IpenMeTHbie pe3ynbTaThl OCBOEHUSI yueOHoro mpeamera «buonorus» ¢ 11
Kj1acce OJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUIA O MECTE U PO OMOJIOTUU B CUCTEME HAYYHOTO
3HAaHHS €CTECTBEHHBIX HayK, B (OPMHpPOBAaHMHM COBPEMEHHOH €CTEeCTBEHHO-
HAyYHOW KapTHHBI MUpPa U HAYYHOIO MHPOBO33PEHHS, O BKIIAJE POCCUHCKUX U
3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BuTHE OuWoioruu, (GyHKIMOHATHHOU
IPaMOTHOCTH Y€JIOBEKa JIJIsl pEeLIeHMs] )KU3HEHHBIX 33]1a4;

YMEHHE PaCKphIBaTh COJAEpKaHHE OHUOJOrMYECKUX TEPMHUHOB U TMOHSATHUM:
BUJ, TOIMYJIALNS, TeHO(POH, 3BOJIOLUS, ABIKYIINE CUIIBI ((DaKTOPBI) HBOJIOLIUH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BUJ000pa30BaHUE, IKOJIOTHYECKHE (PaKTOPHI,



DKOCHUCTEMA, MPOJAYUEHTbI, KOHCYMEHTBI, PpEAYLEHTbl, UENU M[HUTaHUs,
IKOJIOTHYECKas MUpaMua, OuoreoreHos3, onocdepa;

yMEHUE u3JIaraTh OWOJOTHYECKHE TeOopuH (DBOJIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHUs OBOJIOIUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoasiieBoro cxoacrsa K. M. Bbapa, uepenoBaHus TiIaBHBIX HaIpaBICHHUN U
nyteit sBomoruu A. H. CeseprioBa, yuenus o Ouocthepe B. . Bepnaackoro),
ONPENEIISITh TPAHUIIBI UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

yYMEHUE BIIaJIETh METOJIAaMU HAYYHOTO IMO3HAHMS B OMOJIOTUU: HAOJIOICHHE U
ONMUCAaHHUE JKUBBIX CHUCTEM, MPOLECCOB U SIBJICHHI, OpraHU3alus U IPOBEACHUE
OMOJIOTUYECKOTO  JKCIIEPUMEHTA,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]y HCCIEIyEeMbIMH BEJIIMYUHAMHU, OOBSICHEHHE IMOJTYUYEHHBIX
pe3yJIbTaTOB, WCIOJIL30BAaHHBIX HAYYHBIX TOHATHH, TEOPUW M 3aKOHOB, YMEHHUE
JieJaTh BBIBOJIbI HA OCHOBAHUU IMOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIIENATh CYIIECTBEHHBIE MPU3HAKM CTPOEHUS OHOJIOTHYECKHUX
O0OBEKTOB: BHJOB, TMOMYJSAIUNA, MPOAYLEHTOB, KOHCYMEHTOB, pEIYIEHTOB,
OMOreoIeHO30B M  JKOCHUCTEM, OCOOEHHOCTH MPOLECCOB: HACIEICTBEHHON
W3MEHYMBOCTH, €CTECTBEHHOI'0 OTOOpa, BUJI000pa30BaHMs, MPUCTIOCOOJIEHHOCTH
OpraHu3MOB, JIEUCTBHUS SKOJIOTMYECKUX (DAKTOPOB Ha OpPraHU3MBbI, MEpeHoca
BEIIECTB M TMOTOKAa JHEPrUM B HDKOCUCTEMAaxX, AHTPOIMOTCHHBIX H3MEHECHHUHU B
HKOCHUCTEMAax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHUE TPUMEHSThH MOJYyYCHHbIC 3HAHUS JJIsi OOBACHEHUS OUOJOTHUUYECKUX
IIPOLIECCOB U SIBJICHHUW, JUISl NPUHATHS NMPAKTUYECKUX PELIEHUN B ITOBCEIHEBHOMN
KU3HH C LEIpl0 obecreyeHus: 0e30IacHOCTH CBOEro 3J0pPOBbS U 3/10POBbS
OKPY’KaIOIIUX JIIOJEH, COOJIFOICHHS] HOPM I'PaMOTHOTO TIOBEICHUS B OKpYKarolen
OPUPOAHON cpele, MOHMMaHWe HEOOXOAMMOCTHM HCIOJIb30BaHUS JOCTHKEHUN
COBPEMEHHOW OMOJIOTMH JIJIs1 PallMOHAILHOTIO IPUPOAOIIONb30BaHNUS;

YMEHHUE peuiaTh 3JE€MEHTapHble OMOJOTMYECKUE 3aa4H, COCTABISTh CXEMBbI
NEepEeHOCa BEIIECTB U YHEPTUH B IKOCUCTEMaxX (LIeTH MUTaHUs);

YMEHHUE BBIMIOTHATH JIA0OpAaTOpPHBIE W MpaKTHYeCKhe paboThl, COOI0IAThH
npaBmiIa Mpu padboTe ¢ yueOHbIM U Ta00paTOPHBIM 000PYI0BAaHUEM;

YMEHHUE KPUTHUYECKH OLEHHUBaTh U HMHTEPHPETUPOBATH HHGOPMAIUIO
OMOJIOTUYECKOTO  COJIEpKaHUs, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHUS U3
Pa3ITUYHBIX UCTOYHUKOB (CPEJCTBA MACCOBOW MH(pOPMAIIUU, HAYIHO-TIOMYJISIPHBIC
MaTepuayibl),  paccMaTpuBaTh  TJ00adbHBIE  HDKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

yMEHHUE CO03/1aBaTh COOCTBEHHBIE IHCHMEHHBIE K YCTHBIE COOOIIEHUS,
000011asi OMONTOTHYECKYI0 MH(GOPMAIINIO U3 HECKOJbKHX HMCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BATh MOHATUIHBIN anmapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunuecTBO YyacoB DJIeKTPOHHBbIE
HaunmeHoBaHHe pa3ieioB U TeM nudpoBbIe
Ne i/ P KourpoJubnsie | IlpakTnyeckue (upp )
NMPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bub6maunorexa [IOK
. brosorns Kak Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBBIE cCHCTEMBI U UX OpraHU3aIus 1 bubmorera TIOK
p t https://m.edso0.ru/7f41c292
. bu6moreka [JOK
3 XHUMHUYECKUH COCTaB U CTPOECHUE KIETKU 8 1 1 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 IKH3HENIEATENLHOCTS KICTKH 6 https://m.edso0.ru/7f41c292
Pa3smHOXeEHME U NHAUBUYAIbHOE PA3BUTHE bubmuoteka [LIOK
5 5 1 1
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh U U3MEHYHUBOCTH 8 15 bub6maunorexa [JOK
OpPraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexknusi opranu3MoB. OCHOBBI 3 1 bub6nuoreka [JOK
OMOTEXHOJIOTUH https://m.edsoo0.ru/7f41c292
bu6moteka [IOK
8 Peseparoe Bpems ! https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO HACOB I1O ITPOT'PAMME 34 3 4



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

11 KIIACC

KoanuectBo 4acon DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Ne i/ KourpoJubnbie | IlpakTuyeckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmoreka [JOK
1 IBOMOUKOHHAS GHOIOTHA d 1 1 https://m.edsoo.ru/7f41cc74
5 BoO3HUKHOBEHME U pa3BUTHE )KU3HU Ha 9 05 bubnuoreka LIOK
3emite ' https://m.edsoo.ru/7f41cc74
bubmmorexa [JOK
1 1
3 Opranu3MBl H OKpy aiowas cpena ° https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa 1 9KOJOTUYECKUE CHUCTEMBI 9 bubmorexa [JOK
B https://m.edsoo.ru/7f41cc74
bubmmoteka [IOK
> Peseparoe Bpems 2 ! https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 3 2.5



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne Hara undposbie
Tema ypoka Kontposabubie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubnunoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1p1 TO3HAHUS )KUBOU MTPUPOJIBI.
[IpakTrueckas padora Ne 1
2 «Vcnonp30BaHNe pa3IMIHBIX 1 0.5 bubmorexa [JOK
P ' https://m.edso0.ru/863e6122
METOJIOB MPHU U3YUECHUU
OMOJIOTUYECKHX OOBEKTOBY
3 buonoruueckue cuctemsl, MPOIECCHI 1 bubnmnoreka [IOK
U UX U3y4YCHHUE https://m.eds00.ru/863e6564
4 XumMmudeckuii coctaB KieTku. Boga u 1 bubnuoteka [JOK
MHHEPAIbHBIE COJIA https://m.edso0.ru/863e674e
Bbub6munoreka [JOK
b . 1
> e, COCTaB H CTPOCHHE bekon https://m.edso0.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
Karanuzatopsl. JlabopaTopHas
6 pabota Ne 1 «3ydenue 1 05 bubnmoreka [JOK
KaTaJTMTUYECKOM aKTUBHOCTHU ' https://m.eds00.ru/863e6b72
(dhepmMeHTOB (Ha MpUMepe aMuIa3bl
WJTU KaTajasbl)»
bubmnoreka IIOK
7 v I 1
[ICBOMBL. JIHITHAH https://m.eds00.ru/863e6870



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

bubnunoreka [JOK

8 Hyxnentoseie knerotst. AT® https://m.edsoo.ru/863e6d5c
9 Hctopus u MeToabl U3y4eHUS bu6mmoreka [JOK
kierku. Kinerounas reopust https://m.edso0.ru/863e6e88
10 Knerka kak 1e;10cTHas KUBas PII
cucrema
CrtpoeHune 2yKapuoOTHUYECKOU KIIETKH.
JlaGopaTopHas pabota Ne 2
«M3yueHue cTpoeHus KIeTOK bubnuorexa [IOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaKTepHil MO MUKPOCKOITOM Ha https://m.edso0.ru/863e716c¢
TOTOBBIX MUKpOITpernapaTax u ux
OTTCaHUEY
bubnnorexa [JOK
12 OOMeH BeIeCTB WIIH METa00JIM3M httos://m.eds0o.ru/8636766¢
bu6mmoreka [JOK
13 o . X
OTOCHHTES. ACMOCHITES https://m.edso0.ru/863e7c98
. bubnuorexa [IOK
14
DHepreTureckuii 0omen https://m.edso0.ru/863e7aae
JKuzHeHHbIN UK KIETKHU. [leneHue
kietkn. Muto3. JlabopaTopHas Eu6 10K
nOIMOTEeKA
1 o3 «H .
5 pabota Ne 3 «Habmronenue Muros3a B 0.5 httos://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKa KOpelIka Jiyka Ha
TOTOBBIX MUKpOIIpEIiapaTax»
buocunres 6enka. Peakiyst bubmoreka [IOK
16
MAaTPUYHOTO CUHTE3a https://m.edso0.ru/863e796e
bu6mmoreka [IOK
17 Tpascasums — rocurres benra https:/m.eds00.ru/863e796e
18 Hexnerounsie popmbl )KU3HU — bubmuoreka LIOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
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BUPYCHI

https://m.edso0.ru/863e7540

Bbubnunorexa [JOK

19 @OpMBI pa3sMHOKEHHS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
bubnunorexa [JOK

2 Meii

0 eHos https://m.edsoo.ru/863e7f4a

OO6pazoBaHue 1 pa3BUTHE MOJIOBBIX
KJ1eToK. OINao10TBOPEHHE.
JIaGopartophas pabota Ne 4 bubmuoteka [IOK

21 0.5
«/3y4ueHne CTpOeHHs MOJIOBBIX https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIpenaparax»

29 NuauBuayanbHOE pa3BUTHE bubmuoteka [IOK
OpraHu3MOB https://m.edso0.ru/863e8436

23 I'enernka — Hayka o bubmuoreka LIOK
HAaCJEACTBEHHOCTH U U3MEHYUBOCTH https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HacJeI0BaHUs

24 Mpu3HaKoB. MoHOruOpu1HOE bubmorexa [JOK

P ' pr https://m.edso0.ru/863e8878
CKpellMBaHue
UTHOPHUIHOE CKpelIMBaHUE. 3aKOH
25 §e3aBI/II<):I/I}1:\l40r0 H:::Jileu OBaHUS bubmorexa [IOK
A https://m.edso0.ru/863e89a4
MIPU3HAKOB
CuermnieHHOe Haclea0BaHue
npu3HakoB. JlabopaTopHas paboTa
Ne 5 «3yuenue pe3ynbraToB bubnuoteka LIOK
26 0.5
MOHOTHOPHUIHOTO ¥ TUTUOPHUIHOTO https://m.edso0.ru/863e8c60
CKpEIIMBaHUA y IPO30(UIIBI HA
TOTOBBIX MUKpOIIpenapaTax»
27 I'enetuka mona. HacinegoBanue bubnunorexa [IOK



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
https://m.edsoo.ru/863e86f2
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MPHU3HAKOB, CHCIUVICHHBIX C ITIOJIOM

https://m.edso0.ru/863e8c60

3menunBocth. Henaciencresennas
M3MEHYHBOCTh. JIabopaTopHas

pabota Ne 6. Uzyuenue bubnuotexa [JOK
28 . 1 0.5
MO (DUKAITMOHHON H3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHHE BapHAIIMOHHOTO psijia U
BAPHUALIMOHHON KPUBOW»
HacnencrBennast H3MEHUUBOCTD.
29 JlaboparopHas pabora Ne 7. 1 05 bubnmoreka [IOK
«AHanu3 MyTaui y 1po30¢puiisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpernapaTax»
bu6mmoreka [JOK
30 P'eneriika Henonexa . https://m.eds00.ru/863e8d78
Pezepublit ypok. O6o0menue mno
31 teMe «HacnencTBeHHOCTD U 1 POIII
W3MEHYUBOCTH OPTaHU3MOB)
bu6mmoreka [JOK
32 (enekins Kax Hayka H Ipoiece 1 https://m.edso0.ru/863e9214
33 MeToapl U JOCTIKCHUS CEIEKI[UHN 1 Bubmunorexa [IOK
pacTeHUH U KUBOTHBIX https://m.edso0.ru/863e9214
34 buorexHonorus kak orpacip 1 bubmuoreka LIOK
MPOU3BOJICTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

[NPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
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11 KIIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontposbubie | IlpakTuuyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIe
padoThI padoThI
pecypcsl
1 OBOIIOLMSA U METO/IbI €€ N3y4EHUs 1 bubmorexa LIOK
https://m.edsoo.ru/863ea20e
5 Hcropust pa3BuTus NpeACcTaBICHUN 1 bubnmnoreka [IOK
00 3BOJTIONHNH https://m.edso0.ru/863e9570
Bbub6nunoreka [JOK
3 Muipososmiows 1 https://m.edsoo.ru/863e9cle
[Momynsius Kak sieMeHTapHas
eIMHUIIA BUJIA U YBOJIIOIHH.
4 JIaGoparopHas pabota Ne 1 1 0.5 brbamorera LIOK
https://m.eds00.ru/863e99c6
«CpaBHeHUE BUJOB 10
MOP(}OIOrHUecKOMY KPUTEPUIO»
5 JIBIKyIIME CHITBI (3JIEMEHTApHBIC 1 bubmuoreka [IOK
(hakTOphI) IBOIIOITIHI https://m.edsoo.ru/863e9da4
. bubmuorexa [JOK
6 EctectBenHblIil 0TO0OD U ero GopMbl 1 https://m.edsoo.ru/863e9ed0
Pe3ynbTars! 3BoIIOLINN:
MPHUCIIOCOOJICHHOCTh OPTaHU3MOB H
7 BHUI000pazoBanue. JlabopaTopHas 1 05 bubnmoreka [JOK
paborta Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCIIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepay
3 Hanpasnenus u mytu 1 bubnmnorexa [IOK
MAaKpO3BOJIFOLIMU https://m.edso0.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

9 HeoGpaTumocTs 3BoIOLUHN PolI
10 I/I“CTOpI/ISI JKU3HU Ha 3eMJIe U METO/IbI PIL
e€ U3y4yeHHs
11 ['unoTe3bl MPOUCXOKIACHUS KUZHH bubnmnoreka [JOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 Pa3BuTue *)u3Hu Ha 3eMIie 1O 3pam 1 bubmoreka [JOK
rnepuoam https://m.edsoo0.ru/863eabbe
OCHOBHBIE TAITBI BOJFOITUU
PaCTUTEIHHOTO U KUBOTHOTO MUPA.
[TpakTrueckas padora Ne 1 bubnmnoreka [IOK
13 0.5
«/3y4yeHne UCKOIMaeMbIX OCTATKOB https://m.edso0.ru/863ea8bc
pacTeHUli 1 )KUBOTHBIX B
KOJUTEKIIHSIX
14 CoBpeMeHHas cucrema bubnmnoreka [JOK
OPraHN4YeCcKOro MUpa https://m.edso0.ru/863ea48e
bu6mmorexa [IOK
15 DBOJIOIMUS YeTTOBEKa (aHTPOIIOTEHE3) httos://m.eds0o.ru/863eac2c
16 JBmxymue cuibl (pakropsr) bubmoreka [IOK
aHTPONOTEeHE3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaJIUU IBOJIOLUU PIIL
yesioBeKa
18 YenoBeyeckne pachl U MPUPOTHBIE bubnmnoreka [IOK
aJanTanuy 4eI0BeKa https://m.edsoo.ru/863eaea2
PesepBHblil ypok. O60011eH1E 110
19 TeMe «BO3HUKHOBEHUE U Pa3BUTUE PolI
KHU3HU Ha 3emie»
20 DKOoJI0rus KaKk HayKa PolI
21 Cpenbl 0OUTaHUS U YKOJIOTUYECKUE bu6nunorexa [JOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

(bakTopsl

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

AbunoTtnueckue pakTopsl.
JlaGopaTopHas padora Ne 3.
«Mophonornyeckre 0COOEHHOCTH

22 pacTeHUi U3 pa3HbIX MECT 0.5 bubamorera LIOK
https://m.edso0.ru/863eb10e
obutanus». JlaboparopHas padora
Ne 4. «BniusiHMe cBeTa Ha pOCT U
pa3BHUTHE YEPEHKOB KOJIEYCa»
Bbubnunoreka [JOK
23 Broruteckue paxroper https://m.edso0.ru/863eb348
DKOJOTHYECKHE XapaKTePUCTUKU
nonynsuun. [Ipaktuueckast pabora
24 Ne 2 «Iloacuér niaoTHOCTH 0.5 POIII
MOMYJISIIUI pa3HbIX BUJOB
pacTeHuin»
o5 CoobmiecTBa OpraHu3MoOB — bubmuoreka LIOK
OnoIIeHO3 https://m.edsoo.ru/863eb46a
26 DKOJOrM4E€CKHE CUCTEMBI bubnmnoreka [IOK
(KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKa3aTeNN YKOCHUCTEMBI.
27 DKOJIOTHYECKHUE TTUPAMH/IBI. bubnnorexa HOK
_ https://m.edso0.ru/863eb5fa
CgoiicTBa 3xocucreM. Cykieccus
28 [IpuponHbie 3KOCUCTEMBI pPolI
29 AHTpPOTIOT€HHBIE YKOCHCTEMBI POIII
30 buocdepa — rinobanpHas bubnmnoreka [IOK
JKOCHCTEMa 3eMJIU https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubmmoreka [IOK

o6uochepsl

https://m.edso0.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenoseuecTBO B Onocdepe 3emin 1 PolI
33 CocymiecTBoBaHUE TPUPOIBI U 1 bubmmoreka [JOK
YEJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBHblil ypok. O60011I€HHE TEMBI
34 «Coo011ecTBa ¥ DKOJIOTHUECKHE 1 POII
CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 95

[TPOTPAMME



https://m.edsoo.ru/863eba1e




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI /U1 YHEHUKA

* buosnorus, 10 knacc/ Ilaceunuk B.B., Kamenckuii A.A., Pyouos A.M. u npyrue
/Tlon pex. Ilaceunuka B.B., Aknnoneproe o6imectBo «M3mareabcTBo

«IIpocseienue»

METOANYECKHUE MATEPUAJIBI VIS YYUTEJIA

COOpHUK MOYPOYHBIX Pa3pabOTOK MO MPEAMETY

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bu6moreka LIOK, POII
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