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0011100pa30BaTEIBHOTO YUPEKICHUS
«Cpennsist 001ieoOpa3oBarenbHas IKoJIa
Nol2 cranunst HeznooHoi»

PABOYASA ITPOT'PAMMA

yueOHoro npeamera «buosiorus» (ba3oBblii ypoBeHb)

s oOygaromuxes 10 kimacca



MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OHOJIOTMM TEOPETHUECKYIO OCHOBY ISt
OTIpEEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBmwiM: KoHuentyaiabHele mnonoxeHus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJIOKEHUS 00 OOLIUX HENIX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOXKEHHUS O
cneruduke Onosiornu, €€ 3HAYCHUH B TTO3HAHUU KHBOUW MIPUPOLI M 0OCCIICUCHUH
CYIIIECTBOBAaHMSI YesoBeYeCKoro obOimecTBa. COrilacHO Ha3BaHHBIM IOJIOKCHHSM,
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T NpelcTaBlIeHHWE O IesIx, 00 oOmiei
CTpaTeTUu OOy4YeHHWs, BOCTHTAHUS W Pa3BUTUA OOYYAIOIIMXCS CPEICTBAMHU
yaeOHOrO Tmpeamera «buosorusy», omnpeaenser o0sA3aTelbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeneiieHue 1o paszienaM M Temaw,
PEKOMEHIyeMYIO TOCJIeI0BATEILHOCTh U3YUYEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKA 0O0pa30BaTEIbLHOTO
MpoIlecca, BO3PACTHBIX OCOOCHHOCTEN 00yJaromuxcs.

B nmnporpaMmMme mo OHONIOTMHM TaKXe YUYUTHIBAIOTCS TpPeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyyeHus B (OPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbHOM
NEeSATEeTbHOCTH/YUEOHBIX JEeHCTBUM OOYy4YaloIIMXCd MO OCBOCHHUIO COJCp>KaHUS
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
MPUHITMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOrWHU, Ojarojapss 4emy B Hel
MIPOCMATPUBAETCS HANPABJICHHOCTh HAa pPa3BUTUE 3HAHUW, CBSI3aHHBIX C
GbOpMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS,  I[EHHOCTHBIX
OpUEHTAINN JIMYHOCTH, SKOJOTHICCKOTO MBIIUICHHS, TPEACTABICHUH O 3JI0POBOM
oOpaze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpYKalollled MNPHUpPOJIHON cpeje.
[ToaToMy Hapsimy ¢ u3ydeHueMm OOIEOMOTOTUYECKUX TEOPHUH, a TaKkKe 3HAHHUM O
CTPOEHHUH >KUBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MPOTrpaMMe IO OHOJIOTHH yAEJIEHO BHUMaHHUE HCIIOJIh30BAHUIO
MOJIYYCHHBIX 3HAHUH B TTOBCEIHEBHOM KU3HM JUISI PEIICHHS TTPUKIIAAHBIX 3a/1a4, B
TOM 4YHCJE: TMPOQUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMI 4YEIOBEKa, MEIHKO-
TeHETHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUS IKOJIOTUYECKU
1eJIECO00Pa3HOr0 TOBENCHUS B OKpY)KAIOIIEH NPUPOMHON Cpene, aHaam3a
BIIUSIHUSA XO3SUCTBEHHOW JESTENBHOCTU 4YEJIOBEKAa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX DKOCUCTEM. Y CUJICHHE BHUMAHMUS K MPUKJIATHON HANIPaBICHHOCTH
yaeOHoro mpenMera «buosorus» mpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHUs
YCIIOBHUM TSI PEIICHUST OJTHOW M3 aKTyallbHBIX 3a/1ay IKOJBLHOTO OMOJIOTHYECKOTO



oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOydYaIOLIUXCS
CIIOCOOHOCTH aJanTHPOBATHCS K HW3MEHEHHUSM JIMHAMUYHO Pa3BUBAIOILIETOCS
COBPEMEHHOI'0 MHUPA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecreunBaeT (OPMHUPOBAHUE Y OOYHAIOIIMXCS IPEICTABICHUN O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaAHHUS O KUBOHM MpHUpoje, e
OTJINYMTENIbHBIX TNPU3HAKAX — YPOBHEBOW OPraHU3allMM W 3BOJIIOLUHU, CO3HAET
yCIOBUSL  JJIA:  TO3HAHUS  3aKOHOB  JKMBOM  mpupoasl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pPOBOTO M 0e€30macHOro obpasa
YKU3HH, DKOJIOTMYECKOTO MBILUICHMS, IEHHOCTHOTO OTHOILIECHHS K KUBOM MPUPOJIE
1 YEJIOBEKY.

bonbiioe 3HaueHre OMONIOTUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENbHBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuatomuxcs. M3yyenue 61oia0ruu o0ecnedrnBaeT ycuoBus s (GOpMHUPOBaHMUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX © HWH(MOPMALMOHHBIX HABBIKOB,
ACTETUYECKON KYJbTYpbI, COCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUM C
MPEACTABICHUSIMU U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUU
u reorpa¢uu. Ha3BaHHbIE MOJOXKEHUS O IpeIHA3HAYEHUM y4eOHOro IpeaMera
«buonorus» cocraBUIM OCHOBY MJi ONPENCJICHHS MOJIXOJOB K OTOOpY H
CTPYKTYPUPOBAHUIO €T0 COAEpKaHUs, TMPEICTABICHHOTO B NpOrpaMMe IO
OHOJIOTUH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYILECTBIEH C MO3UIMHM KyJIbTypOCOOOpPa3HOTO MOJIXO0Ja, B COOTBETCTBUHU C
KOTOpPBIM OOYyYaroluecs: JOJKHbI OCBOUTh 3HAHMSI M YMEHUS, 3HAUYUMBIC IS
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJeKBaTHOE IOBEICHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHONM cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
XKU3HU U MPaKTHUECKOM jesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAaHUU
3aHHUMAIOT 3JIEMEHTBI COICPKAHUSI, KOTOPbIE CIyKaT OCHOBOM At pOpMHUpPOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJOrNYECKOro 00pa3oBaHMsl.

CTpykTypupoBaHHe COIEpKaHUS y4yeOHOro Marepuana B Mporpamme IO
OMOJIOTMM OCYIIECTBICHO C YYETOM MPUOPUTETHOrO 3HAYEHHUs 3HAHUHA 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHU3aluu U
HBOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeamera «bromorus»
BBIJICJIEHBI CIIEYIOLIUE COAEpKATENbHbIE JIMHUN: «bruonorus kak Hayka. MeToasl
HayyHOro mno3HaHus», «Knerka kak Ouonornueckas cucrema», «OpraHu3m Kak
ouonoruueckas cucreMa», «CucreMa M MHOTo0Opa3ve OpPraHuYecKOro MHUpay,
«OBOJIIOLMS KUBON IPUPOJBI», « IKOCHUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Ilenp u3yueHus ydeOHoro mnpeamera «buosorus» Ha 0a30BOM YPOBHE —
OBNIAJICHUE  OOYyYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATHHOMN



OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOpPETeHHE YMEHHM
WCITOJI30BaTh 3TH 3HAHMS JUIL TPAMOTHBIX JEUCTBHII B OTHOLIEHWU OOBEKTOB
KUBOU MPHUPOABI M PEIICHUS Pa3IMYHbIX KU3HEHHBIX MPOOIIEM.

JocTikeHue 1enu u3ydeHusi yueoHoro npeamera «buonorus» Ha 6azoBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CISAYIOMNX 3a/1ay:

OCBOEHHE OOYYaIOUIMMHCS CHCTEMbl 3HAaHUM O OMOJOTMYECKUX TEOPHSIX,
YUEHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIaX, CIyKAIIUX OCHOBOM
Uit (pOPMUPOBAHUSL TIPEACTABICHUI O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAYYHOI'O MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOTO YPOBHS OpPraHM3allMH, BBIIAIOMIMXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopmHpoBaHrEe y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, WHTEJUIEKTYaJbHBIX H
TBOPYECKUX CIIOCOOHOCTEW B MpolLiecce aHalIM3a JAaHHBIX O MYTAX Pa3BUTUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WUJEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOT0 YPOBHSI OPTaHHU3aLUY;

CTAaHOBJICHHE y oOOydaronmmxcss oO0mei KyJabTypbl, (YHKIHOHAJIBHOU
TPAMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHHS OKPY>KAOLIETO
MHUpa JKMBOM MPUPOJLI HAa OCHOBAHMM 3HAHUW U OIBITA, MOJIYYEHHBIX MPH
U3y4E€HUU OMOJIOTHH;

dbopmupoBaHre Yy OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYECHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOM JESITENIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIMLMHCKUX TEXHOJOTUH U arpoOMOTEXHOIOT Ui,

BOCIUTAHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHUSI UYEJIOBEKOM JKHBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOTIOICHUS ATHICCKHUX
HOPM TIPU MPOBEJACHUN OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUW JUIsl TOBBILIEHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYpPBI, A1 (POPMUPOBAHMS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUI U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBHI CBOEH AESTENbHOCTH 110 OTHOLIEHHUIO K OKPY’KaIOIIeH cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00s1eBaHU M.

B cucreme cpemnero oOuiero o6pasoBanust «buonorus», mzydaemas Ha
0a30BOM YpOBHE, SIBISIETCSI 00s3aTENbHBIM YYEOHBIM IMPEAMETOM, BXOMISIIUM B
COCTaB MpeaMeTHOI o0nacTu « EcTecTBEeHHO-HAy4YHbIE TPEIMETHI.

J{nst u3yueHusi OMoJIOruu Ha 6a30BOM YPOBHE CPEJIHET0 00111ero 00pa3oBaHus
otBoaAUTCS 68 yacoB: B 10 kitacce — 34 vaca (1 yac B Henernto).

COJEP)XAHUE OBYUEHUA

10 KJTACC

Tema 1. buosiorusi kak Hayka (2 yaca)



buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU H
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPABOM.
Ponp Owonormu B (HOpMHUPOBAaHMHM COBPEMEHHOW HAyYHOW KapTHUHBI MHpA.
Cucrema OMOJIOTMUECKUX HaYK.

MeTobl TO3HAaHUS KUBOM MPUPOBI (HAOIIOEHUE, SKCIIEPUMEHT, ONTUCaHUE,
U3MEpeHHe, KiIacCHU(pUKAIMs, MOJCITUPOBAHUE, CTaTHCTHYECKas 00paboTka
JTAHHBIX ).

JdeMoHCcTpanuu:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbnos, [Ix. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/Ibl TO3HAHUS JKUBOU MIPUPOIBI.

JlabopaTopHbie U MPaKTHYECKHE PadOThI:

[Ipaktnueckass padora Ne 1. «Jcrmosb30oBaHME pa3IUYHBIX METOAOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucteMbl 1 uX opranu3anus (1 yac)

JKuBbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus: ouonoruu. OTinane
YKUBBIX CHCTEM OT HEOPraHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHHU OpraHu3aluud OMOCUCTEM:
MOJEKYJISIPHBIN, KIETOYHBINA, TKAHEBbIA, OPraHW3MEHHbINA, MOMYJSLHOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOTeoIeHOTHYECKHH ), OMoC(EpHBIA.

JlemoHncTpanum:

Tabnuipl u cxembl: « OCHOBHBIEC MPU3HAKHU KU3HU», «YPOBHU OpTraHU3alIUU
YKUBOU IIPUPOIBI».

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. XumMnuyeckuii cOCTaB U CTPOeHHUE KJIeTKH (8 yacoB)

XUMHYECKHN COCTaB KJIETKA. XHMHUYECKHUE DJIEMEHTBHI: MaKpOAJIEMEHTHI,
MUKPO3JIEMEHThI. Bosia 1 MuHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI W MHHEPaAIbHBIX BelleCcTB B kieTke. lloamepxkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHre OeIKOB. AMHUHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
He3ameHnmble M 3aMEHUMbIE aMUHOKUCJIOTHI. AMUHOKMCIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl ~O€IKOBOM MOJIeKYyJibl (TIepBUYHAS, BTOpPUYHAs, TpETUYHAS U
YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonornueckue
byHKIIUM OETIKOB.

depmeHTHl — Ouosiormdyeckue kartanuzatopel. CTpoeHue (epmeHTa:
aKTUBHBIA IIeHTp, cyOcTpaTtHas crneuuduuHoct. KodepmenTsl. ButamuHbl.
OTrmuns PepMEHTOB OT HEOPTAHUYECKUX KATaTH3aTOPOB.

VYrneBonmpl:  MoHOcaxapuabl  (TJIFOKO3a, pubo3a W Je30KCHpu003a),
aucaxapuipl  (caxaposa, JaKTo3a) MW IoiMcaxapulibl  (Kpaxmal, TJIMKOTEH,
1esuI003a). buonornyeckue GyHKIMM YTrIIeBOIOB.



Jlununel: Tpurmuuepuabl, (ochomunuasl, crepouasl. [HAPOPHIBHO-
ruapodobHbie  cBoicTBa. buonormueckue Qynkumm smnuaoB. CpaBHEHHE
yIJI€BOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

HykneunoBsie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HyKJIenHOBBIX KuciaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u pynkuun PHK.
Bunet PHK. AT®: ctpoenne u pyHKIUN.

[{utonorus — Hayka o kietke. Kiietounas teopus — IpuMep B3aUMOAEUCTBUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KICTKH.

Knerka kak 1enoctHas >kuBas cuctema. OOmme NpU3HAKU —KIETOK:
3aMKHyTas HapyHasi memOpana, moisiekynbl JIHK kak reHeruueckuit ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: JyKapuoTHYecKas U mpokapuotuyeckasd. OcOOEHHOCTH
CTPOEHMsI MpoKapuoTHueckoil kietrku. Knetounass crenka Oaxtepuil. CTpoeHue
DYKapUOTUYECKON KIETKHM. OCHOBHBIE OTJIMYHS PACTUTEIBHOM, MXWUBOTHOU U
rpUOHON KJIETKHU.

[10BEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
¢bynkuuu. [1nazmarnueckas memOpana, e€ cBoiicTBa U PyHkIuu. LluTomnasma u eé
opranouabl. OgHomeMOpannbie opraHouasl kieTku: OIIC, anmapat ['onbmxw,
an30CcOoMBI. [10yaBTOHOMHBIE OPraHOWIBl KJIETKU: MHUTOXOHIPHHM, ILIACTUIBI.
[IpoucxoxkneHne MUTOXOHApUM u Tactua. Bunel minactun. HememOpanHbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BKirroueHus.

SAnpo — perynatopHslil neHTp kiaeTku. CTpoeHue sjpa: sjuepHas 00o0souka,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEMIECTB B KIIETKE.

JlemoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. lnelinen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @pankinn, K. M. bap.

Huarpammer:  «PacnpeneneHne XMMHYECKUX DJIEMEHTOB B HEXHUBOM
npupoze», «PacnpeneneHne XuMHIECKUX DJIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubl n cxembl: «llepuognyeckass TabiauIa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOAb, «buocunres 6enkay, «CTpoeHHe MOJIEKYJIIbl OeliKay,
«Ctpoenue ¢pepmenta», «Hyknennossie kucnotel. [IHK», «Ctpoenue Momnexybt
AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKW», «CTpOeHHE KMBOTHOM KIIETKW»,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpoeHHe MPOKAPUOTUYECKOW KIIETKNY,
«CTpoeHue szipa KIETKN», «YTIeBOAbD, «JIUMUABD.

O6opynoBaHue: CBETOBOM MHKPOCKOM, OOOpYyIOBaHWE MJi MPOBEIACHUS
HAOMIOICHNH, W3MEpPEHHH, HKCIEPUMEHTOB, MHKpPONpENnapaTrbl pPacTUTEIbHBIX,
’KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

JlaGopaTopHble U MpaKTHYEeCKHEe PadoOThI:



Jlabopatopuas pabora Ne 1. «M3yueHume KaTaJIUTUYECKONW AaKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlabopatopHass pabora Ne 2. «lM3ydyeHwe CTpOCHHS KJICTOK pACTEHUH,
YKUBOTHBIX M OakTepuil MoJ, MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHICAHUEY.

Tema 4. 7KusHeaesiTeJJbHOCTH KJIeTKH (6 4acoB)

OOMeH BemecTB, WK MEeTa0oJIU3M. ACCUMUIISIMS (TUTACTUYECKU OOMEH) H
JUCCUMUJIISIUSA (PHEPreTUUeCKil OOMEH) — JBE CTOPOHBI E€AMHOrO Ipoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB WM DHEPrud B MOHUMAHUU
MeTabom3ma.

Tunbel oOMeHa BeliecTB: aBTOTPO(DHBIN U reTepoTpodHbIil. Posb dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAILCHUN SHEPTUHU B KIIETKE.

®ortocunte3. CBeroBas u TeMHOBas (a3bl (GoTocuHTe3a. Peakuuu
dbotocunteza. dpdexTuBHOCTL PoTOoCUHTE3a. 3HAUCHHE (HOTOCUHTE3A IS KUZHU
Ha 3emiie. Biausinue ycnoBuil cpeapl Ha (DOTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €T0
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEeMOCUHTE3UpYIoNIe OakTepuu. 3HaUeHUE XEMOCHHTE3a s
JKU3HU Ha 3eMJIe.

DHepreTrueckuii oOMeH B KjeTke. PaciierieHue BelecTB, BBIJCICHHUE U
aKKyMYyJIUPOBaHUE OJHEPruu B KIETKE. OTalbl JSHEPreTUYeCKOro oOMeHa.
I'mukonus. bpoxenune u ero Buubl. KuciopogHoe OKHUCIECHHWE, WIH KIETOYHOE
JIbIXaHUE. OkucnuTenbHoe dbochopunupoBaHue. O¢ddexTuBHOCTH
HHEPIreTUIECKOro OOMEHa.

Peakuum wmatpuuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzauus reHetuueckoil uH@opManuu B KieTKe. ['eHeTWYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuus — Matpuusblii cuaTe3 PHK. Tpancisauus — GuocunTes
Oenka. Otambl TpaHcisuuu. KoaupoBanue amuHOKuciaoT. Ponb pubocom B
OounocuHTe3e Oenka.

Hexkiierounsie ¢popmbl xu3HU — BUpYChl. Uctopust oTkpsiTus Bupycos (. WM.
NBanoBckuit). (OCOOEHHOCTH CTPOCHMSI W JKMU3HEHHOTO IIMKJIa BHUPYCOB.
baktepuodaru. bonesnu pacTeHuid, >KUBOTHBIX U YEJIIOBEKA, BBI3bIBAEMBIC
Bupycamu. Bupyc mmmynoneduiuta gyenoseka (BUY) — BozOyaurens CITM/]a.
OOpatHast ~ TpaHCKpHUIIIIMA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacrnpocTpaHeHUs] BUPYCHBIX 3a00JIeBaHUH.

JdeMoHCcTpanuu:

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

Tabmuiel u cxembl: «Tunbl nutanusy, «Metaboauzm», «MHTOXOHIAPHN,
«OHepreTnyeckuii oOMen», «Xioporutacty, «Dotocuntes», «Ctpoenue JIHK,
«CTtpoeHue U PyHKIIMOHUpOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit Komy,
«Bupycw», «bakrepuodarn», «CtpoeHue u xu3HeHHbIM 1Ky Bupyca CITIN/a,
oaxTepuodaray, «Pemmmkarms JTHK».



Oo0opynoBanue: monaenu-anmvkanun «Yasoenue JIHK u Tpanckpunuus»,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mojaeb cTpykTypsl JJTHK.

Tema 5. PazMmHoOKeHHe M HHAUBUAYAIbHOE Pa3BUTHE OPraHU3MOB (S 4ac)

KneTounslid 1MKi, WM >KU3HEHHBIM LUK KieTku. MHTepdaza um murtos.
ITpoueccel, mporekaromue B HHTepdase. Permnukanus — peakuus MaTpUYHOTO
cuareda JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIM HabOp — KapUOTHIL
JlumionaHeI W TAIUIOMIHBIA ~ XpPOMOCOMHBIE  HAOOpBL.  XpOMaTHUBI.
[[uTOoNOrMYeCKUE OCHOBBI  Pa3sMHOKEHHS M WHIAUBUIAYAJIBHOIO  Pa3BUTHUSA
OpraHU3MOB.

Henenne xnetkn — muto3. Cragum muto3sa. Ilpomeccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUAX MUTO3a. bHOIOTMYECKUI CMBICT MUTO3A.

[Iporpammupyemasi rubenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U mosioBoe. Buabl 6ecnonoro
PasMHOXKEHUA: JEJICHUE HAJABOE, II0YKOBAHUWE OJHO- U MHOIOKJIETOYHBIX,
cropooOpa3oBaHKe, BET€TATUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBaHHE
OpPTaHMU3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIIUU.

[TooBoe pa3zMHOKEHHE, €70 OTINYHS OT OECTIOJIOTO.

Meiio3. Cragun Mmeriosa. IIponeccsl, TpoUcXoadIIue Ha CTagusax Meiosa.
[loBenenne xpomocoM B Meio3e. Kpoccunrosep. buonormueckuii cMmbici U
3Ha4YEHUE MeHo3a.

["ameTorenes — mnpouecc 0OOpa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBbIE >ke€i€3bl: CEMEHHUKH U SMYHMKU. OOpa3oBaHuE W pa3BUTHE IOJOBBIX
KJIETOK — raMmeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOTeHe3 U OBOIEHE3.
Oco0OeHHOCTH CTpOeHUsl SULEKIETOK MU crepMaro3ouoB. OIuiog0TBOpEHUE.
[TapTeHorenes.

WunuBuayanbHoe pa3BuUTHE  (OHTOreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOIO PA3BUTHUS Y MO3BOHOYHBIX >KMBOTHBIX:
npobiieHue, ractpyisuusi, opraHoreHe3. IloctamOpuonanbHOe pazButue. Tumbl
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsAMOE, HempsiMoe (IMYMHOYHOE). BrausHue
Cpellbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPbI, CHOCOOHBIE BBHI3BIBATH BPOKIEHHBIE
YPOJICTBA.

Poct m pasButne pacreHuil. OHTOr€HE3 LBETKOBOTO PACTEHHS: CTPOCHHE
CEMEHM, CTAINH PA3BUTHSL.

JdeMoHCTpanuu:

Tabmuubl u cxembl: «DOpMBI Pa3MHOXKEHUS OPTraHU3MOBY, «JIBoiHOE
OIUIOJOTBOPEHUE Yy LIBETKOBBIX pacTeHU», «BererarmBHoe pa3MHOKEHUE
pacteHui», «Jlenenne kieTku Oaktepuit», «CTpoeHHE TIOJNOBBIX KIIETOKY,
«Ctpoenue xpomocombl», «Kierounsiii uukny, «Permmukamus JHK», «Mutosy,
«Meiio3y, «IIpsamoe n HenpsMoe pa3BUTHE», «] aMETOreHe3 y MIIEKOIUTAOIIUX U
4eJI0BeKa», «OCHOBHBIE CTa U OHTOTEHE3AY.



OOopynoBanue: MUKPOCKOII, MUKpOIpenapaThbl «CnepmaTo3011bl
MJICKOITATAIOWIETOY, «SHIEeKIIeTKa MieKonuTarmeroy, «KapuoknHes B KieTkax
KOpEIIIKa JIyKa», MAarHuTHAas MOJEb-alIuIMKauus <«/lejieHue KIEeTKW», MOJIEIb
JHK, monens metadazHoi XpOMOCOMBI.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlaGopatopuas pabora Ne 3. «HaOmromenme MuTO3a B KIIETKaX KOHYHMKA
KOpPEIIIKA JIyKa HAa TOTOBBIX MUKPOMPENapaTaxy».

JlabopaTopHass pabora Ne 4. «V3yueHue CTpOEHHS MOJOBBIX KIETOK Ha
rOTOBBIX MUKPOIIPENIAPATAX .

Tema 6. HacjiencTBEHHOCTh 1 MK3MEHYHMBOCTH OPraHu3MoB (9 4acoB)

[Ipenmer u 3amaun reHeTUKU. Mictopus pazButus reHeTuku. Poias nuronorun
U SMOPHOJIOTUM B CTAHOBJICHUU TE€HETUKHU. BKiaa poCCHUUCKUX M 3apyOeKHBIX
Y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKH (TUOPHUI0IOTHYECKUH,
HATOI€HETUYECKUH, MOJEKYISIPHO-TEHETUYECKHT). (OCHOBHBIE T€HETHYECKHE
noHsATUsA. [ eHeTnYecKkasi CHMBOJIMKA, UCTIOJIb3yEeMasi B CXEMAaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBAaHUS MPU3HAKOB, YCTAaHOBJIECHHBIE . MeHemem.
MonorubpuiHoe CKpellMBaHuEe. 3aKOH €AMHO-00pa3usi TUOPUAOB IEPBOTO
nokoneHud. IIpaBuno AOMUHUpOBaHHUS. 3aKOH paACLICIUIEHUS MPU3HAKOB.
['unioresa yuctoTel ramer. [1lonHOE 1 HENOJIHOE TOMUHUPOBAHUE.

JuruOpupaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCEJOBaHUS
npu3HakoB.  lluToreHeTueckMe  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.
AHanu3upymouee ckpeumpanue. Mcnoap30BaHne aHAIM3UPYIOLIETO CKPEIIBaHUS
JUTSI OTIPEICIICHUSI TEHOTHIA OCOOH.

CuernienHoe HacnenoBaHwe TmpuszHakoB. PabGora T. Moprana 1o
CUEIUICHHOMY HACJIEIOBaHUIO T'€HOB. HapylieHne CuenyieHusi reHOB B PE3yJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHAasi TEOpHUSI HACIIEACTBEHHOCTH. | €HETUYECKHUE KapThl.

['enetuka mosia. XpoMOCOMHOE ONpPEACICHUE Moyia. AYTOCOMBI U TOJOBBIE
XpoMocoMbl. ['omMorametrHsle W TreTeporaMeTHbie oOpraHu3mbl. HacnenoBaHue
MIPU3HAKOB, CIICTJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BBl ”3MEHUYMBOCTHU: HEHACIICICTBEHHAS! U HACJIEACTBEHHAS.
Pomp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEPUCTUKA
MOAU(PUKAIIMOHHON U3MEHUYMBOCTH. BapuarimoHHbIN psil ¥ BapUallMOHHAS KPUBAS.
Hopma peakuuu npuszHaka. KonnuecTBEHHBbIE M KAaUYE€CTBEHHBIE MPU3HAKH U HX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON U3MEHYHNBOCTH.

HacnencrBenHasi, wiM TeHOTHUIHUYECKas, W3MEHUYMBOCTHb. KoMOuHaTHBHAS
W3MEHYMBOCTh. MeWo3 W TOJOBOM MPOIECC — OCHOBA KOMOWHATHBHOU
M3MEHUYMBOCTUA. MyTaImoHHas U3BMEHUMBOCTh. Kitaccudukanust MmyTanuii: TeHHBIE,
XpPOMOCOMHbIE, FTeHOMHbIE. HacToTa 1 mpuunHbl MyTaluid. MyTareHHbie (akToOpBbl.
3aKOH rOMOJIOTHYECKHX PSAAOB B HacliencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresanepHast HACIEACTBEHHOCTh U U3MEHYMUBOCTD.



['enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHbIE METOAbl T€HETUKU
YeJIOBEKa: TCHECATOTHICCKNM, OJIM3HEIIOBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-T€HETUUECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00JieBaHUSl 4YeJOBEKA: T'e€HHbIE OO0JE3HHU,
OOJIE3HH C HACJIEICTBEHHOW MpPEIpacnoyiOKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HU.
Comartnueckue u TreHepaTuBHble MyTanuu. CTBOJOBBIE KJIETKHU. [IpuHIUIIBI
3JI0POBOT0 00pa3a KU3HH, TUATHOCTUKHU, MPOPUIAKTUKH U JICUCHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHME. 3HAYEHUE MEAUIIMHCKOM
TEHETUKHU B MPEAOTBPALICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHUN YEIOBEKa.

JlemoHcTpanum:

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

Tabmuubt u  cxembl:  «MOHOTHOPHIHOE  CKpEIIMBAHME U  €r0
[UTOTCHETUYECKasi OCHOBa», «3aKOH pACIICIUICHUS U €ro LHUTOreHeTUYecKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«uTomornyeckue OCHOBBI JTUTUOPUIHOTO CKpELIUBAHUA, «Meio3s»,
«B3auMozeicTBie aIeNbHBIX TE€HOB», «l'€HeTHYeCKHe KapThl pPACTCHUM,
JKUBOTHBIX W YEJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUEIUICHHOTO ¢ mnoJioMm», «KapuoTunbl uyenmoBeka © KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukanmonHas HU3MEHUYMBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», «MyTarimoHHas U3AMEHUYHUBOCTHY.

O6opynoBanue: Mojaenu-anmInKanun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonmunoe momuHupoBaHuey, «Jurnbpumnoe ckpemmBanue», «llepexpéct
XpPOMOCOM», MHKPOCKOIl M MUKpornpemnapatr «J/[po3zoduna» (Hopma, MyTanuu
(bopMBI KPBUIBEB U OKPACKH Tela), repoapuid «I'opox moCeBHOM».

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

JlabopatopHas pabota No 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKpEUIMBaHUs Y AP030(UIIbl HA TOTOBBIX MUKpPOIIpENapaTax».

JlaGoparopHas pabota Ne 6. «M3yyenne MoaupuKaliMOHHON U3MEHUHUBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO Psifia ¥ BAPUALIMOHHON KPUBOM».

JlabopaTtopHas pabora Ne 7. «AHanmu3 MyTanuid y Ipo30(uiIbl Ha TOTOBBIX
MUKPOIIpenapaTaxy.

[Ipaktuueckass pabdora Ne 2. «CocraBieHHWE U aHAIU3 POJAOCIOBHBIX
YEIOBEK.

Tema 7. Cenexknusi opranu3mon. OCHOBBI 0MOTeXHO0J10THH (3 yaca)

Cenekuus Kak HayKa W MPOIECC. 3apOKICHUE CEJICKIUU U JOMECTHUKAIIUS.
Yuenue H. W. BaBumoBa 0 T1eHTpax TMPOUCXOXKIACHUS W MHOT000Opa3us
KYJbTYPHBIX pacTeHUM. LIEHTpbl MPOUCXOXKAEHUS AOMAIIHUX KUBOTHBIX. CopT,
OpoJ1a, ITAMM.



CoBpeMeHHbIE METOIbI CeNeKIuU. MaccoBbId M MHIANBUAYAIbHBIN OTOOPHI B
CEJICKUMU pPACTEHHM M KUMBOTHBIX. OLEHKa 3KcTepbepa. bau3kopoacTBEHHOE
CKpemnBanue — WHOpuAMHr. Yuctas nuHUsA. CKpellMBaHWE YHUCTHIX JIMHUH.
['ereposuc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpelllMBaHWEe — ayTOPUIAMHT.
Otpanénnas rtulOpuausanus W €€ ycnexu. VCKycCTBEHHbIM MyTareHe3 M
MOJyYCHUE TOJUILIONAOB. JIOCTHKEHHSI CENEKIMW PACTCHHWM, >XUBOTHBIX U
MHKPOOPTraHU3MOB.

buoTtexHONOTUsI Kak OTpacib MNPOW3BOACTBA. ['€HHAsh WHXKEHEpHUs. OTambl
co3ganusi pexomOunantHo JIHK wu Tpancrennnix opranu3zMoB. Kierounas
uHXeHepus. Kiletounble KyapTypbl. MUKpPOKIIOHAIBHOE Pa3MHOXKEHUE PACTEHUM.
KiloHnpoBaHMe BBICOKONIPOAYKTUBHBIX CENBCKOXO3AMCTBEHHBIX OpPTaHU3MOB.

Okojornyeckre W 3tudyeckue  npobmembl. MO  —  reHeruuecku
MO (PULIPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpauuu:

[Toptpersr: H. WM. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
NBaHOB.

Tabnuupl u cxeMbl: kKapta «lleHTpbl MPOUCXOXKACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTteHui», «[lopoasl 1OMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «OTnanéHHas rudpuausamus», «Padotel akagemuka M. ®@. liBanoBay,
«lomumnongus», «OOBEKTHI OuUOTEeXHOJNOTUW», «KieTouHble KyJabTypbl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISIKH TUIOA0B U KOPHEIIIIOIOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pactenuii, repbapuit «CeabCKOX035HCTBEHHbBIE PACTCHUS.

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

Okckypeust «OCHOBHBIE METOJIBI M JOCTHXKEHUS CEJIEKIMU PACTCHUW U
YKUBOTHBIX (Ha CEIIEKIIMOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,
COPTOMCTBITATELHBIM  y4aCTOK, B TEIUIMYHOE XO3MMCTBO, J1aOOPATOPHUIO
arpOyYHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

[INTAHAPYEMBIE PE3VJIBTATBI OCBOEHUA [IPOIPAMMEBI 110
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBIIET'O
OBPA3OBAHIA

Cornacno ®I'OC COO, ycraHaBnuBalTCi TpeOOBaHUS K pe3ysibTaTaM
OCBOCHMsI  OOyYarOIMIMMUCS TMpOTpaMM  CcpefaHero  oomiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIHYHOCTHBIX PE3yJIbTATOB OCBOEHHUs NpenMera «buomorus»
BBIJICJICHBI CIIEAYIONINE COCTABJISIONINE: OCO3HAHNE OOYJArOIIMMUCS POCCUHCKOMN



rPaXJaHCKOM UAEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOOIPENENCHUIO, HaJIMYue MOTHBAIMM K OOy4YeHUI0  OWOJIOTHUH,
I[EeJICHATIPABIICHHOS pPa3BUTHE BHYTPEHHUX YOEKIECHWW JUYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEW M MCTOPUUECKUX TPAIUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAHMS, TOTOBHOCTh U CIOCOOHOCTH OOYYalOIUXCSl PYKOBOJICTBOBAThCS B CBOEH
JESATENbHOCTH I[I€EHHOCTHO-CMBICTIOBBIMM  YCTAHOBKAMH, NPUCYLIIUMHU CHUCTEME
OMOJIOTMYECKOTO  O0pa3oBaHWs, HAJIWYUE SKOJOTMYECKOrO IMPABOCO3HAHMS,
CIIOCOOHOCTH CTaBUTb LIEJIA U CTPOUTD KU3HEHHBIC TUTAHBbI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHS MHpeaMeTa «buonorus» AOCTUTArTCA B
CAMHCTBE Y4YEOHOM M BOCHUTATEIBHOW JAESITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCHUMCKUMHU COLUUOKYJIBTYPHBIMU, ICTOPUUECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU U HOpMaMu
MOBEJCHUSI U CIOCOOCTBYIOT TMpOIIECCaM CAaMOIIO3HAHMS, CAMOBOCIHMTAHHS U
CaMOpa3BUTHUSA, PAa3BUTUA BHYTPEHHEH TO3UIMHU JIMYHOCTH, MATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY WM MPABOMOPSAKY, YEIOBEKY TPyJa U CTApPIIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOUIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TpaJULMsIM MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoir ®Denepanuu, Tpupoae u
OKPY’KAIOIIEH Cpee.

JInuHOCTHBIE pE3yJbTaThl OCBOCHHS ydeOHOro mpeamera «buonorus»
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOICTBOBAThLCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUENH JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUEHTAll{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO OOIIECTBA, PACIIMPEHUE KXU3HEHHOTO
ONBITA U OIBITA JEITEIBHOCTH B MPOLECCE PEeaIu3alli OCHOBHBIX HAIPaBJICHUH
BOCIUTATEJILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:ka1aHCcKOro BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYAIOIIErocsi KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

OCO3HAHHUE CBOUX KOHCTUTYLIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHa W MPaBOMOPSIAKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW [IE€SATEIBHOCTH TIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENLHBIX 3a/1a4, BHITIOJHEHUU
OMOJOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yUYUTHIBATh B CBOMX JIEUCTBHSIX HEOOXOIMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIFOJICH C Pa3HBIMHU YOCKICHHUSIMU, KYJIbTYPHBIMU IEHHOCTAMH U
COLMAJIBHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B HPOLIECCE COBMECTHOIO BBINOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 337a4, YBAKUTEIbHOIO



OTHOIIEHUSI K MHEHHUIO ONMOHEHTOB TMpPH OOCYXICHHH CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCThH K TYMAHUTAPHOU U BOJIOHTEPCKOMN JEATEIBHOCTH;

2) IAaTPUOTHYECKOI0 BOCIIMTAHUS

chOpMHUPOBAHHOCTh poccuiickoi IpaKIaHCKON UJCHTUYHOCTH,
NMaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoy, ropmoctm 3a cBOM Kpad, CcBOXO PoauHy, CBOM S3BIK WU KYJIBTYDY,
MPOIIJIOE U HACTOSIIIIEe MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHONIICHUE K MPUPOAHOMY HACIEIUIO U MaMATHUKAM MPUPO/IBI,
JTOCTHKEeHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTAaHOBJICHUE H
pa3BuUTHE OWOJOTUM, TMOHUMAHUS 3HAYCHHS OHOJIOTUM B TO3HAHUHU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOIO 00IIIEeCTBa;

ujeiiHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy>KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HAHUE TYXOBHBIX LIECHHOCTEW POCCUIICKOTO HAPOJA;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYACH HA MOPATIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJUTEIISAM, CO3JaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMu Hapo10B Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKJIIOYAas JCTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE SMOIIMOHATBHOTO BO3/ICHCTBUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXKEHHUIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMIJICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINUHOCTH;

5) ¢usnyeckoro BocnutaHusi, GOpMHUPOBAHMS KYJIbTYPbl 310POBbSI U
IMOIMOHAJILHOIO 0JIaronoJIyYns:

MOHMMAHUE W peaju3anus 370pOBOTO W 0€30MacHOro o0pas3a KU3HH
(310poBO€  TIMTAaHHWE, COONIIOJIEHWE TUTMEHUYECKMX TIpaBUJl W HOPM,
cOaTaHCUPOBAHHBIM PEXUM 3aHATUM M OTAbIXa, peryisipHas duznueckas
aKTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHMMAHUE 1EHHOCTU MPaBUJ HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEJICHUS B CUTYalUsX, YIPOKAIOIIUX 3J0POBBIO U KU3HU JIIOCH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YMOTpPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KypEHUS );



6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTD K TPY/Y, OCO3HaHUE IIEHHOCTH MacTepCTBa, TPY0II00uE;

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOM M COLHUAIBbHOU
HaIpPaBJICHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATDH, TJIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TAKYIO JEATEIBbHOCTD;

UHTEpEC K pa3inyHbIM cdepaMm mpodheccHnoHaTbHON NesTeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBHIOOpP OyAymiedl mnpodeccun U pearTn30BHIBATH
COOCTBEHHbIE KU3HECHHbIE TUTAHBL;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHUI0O W caMOOOpa30OBaHMIO Ha
MPOTSIKEHNUU BCEH KU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HM Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHNS;

NOBBIUICHUE YPOBHS SKOJOTMYECKOM KYyJIbTYypbl: INPUOOPETEHUE OIbITa
IUTAHUPOBAHUS TIOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX IOCIEICTBHMA IS
OKPYKaIOIIEH CPEIbI;

OCO3HAHHWE TI00aTBHOrO XapakTepa 3KOJIOTMUECKMX MpoOJeM M IMyTed X
peuieHus;

CHOCOOHOCTh MCHOJb30BaTh NPHUOOpETacMble IPU U3YYEHUU OUOJIOTUU
3HAHMSI W YMEHUS TMpU PEHIeHUH Npo0JieM, CBSA3aHHBIX C PalMOHAIBHBIM
MPUPOJIONIOIB30BaHUEM  (COOJIO/ICHUE  TpaBW  TOBEACHUS B TMPUPOJE,
HaIpaBJICHHBIX Ha COXPAaHEHHWE pPABHOBECHUSA B HKOCHUCTEMaX, OXpaHy BHUJOB,
PKOCHUCTEM, Orochepnl);

AKTUBHOE HENPUATHE JICMCTBUM, MPUHOCAIIMX Bped  OKPYKaArOIIEH
NPUPOAHON Cpelie, YMEHHE NPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTHYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX ACHCTBUN U MPEIOTBPAILAT UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOrO0 MBIIUIEHUS, YIKOJIOTUYECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH HKOJIOTUYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOACTBOBATbCA MMM B IO3HABATEJIIbHON, KOMMYHUKAaTUBHOM U COLMAJIBHOU
MIPaKTUKE, TOTOBHOCTH K YYaCTHUIO B MIPAKTUUYECKOMN NIEATEIbHOCTH 3KOJIOTUYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMA:

C(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKW U OOIIECTBEHHOM MPAKTHKW, OCHOBAHHOI'O Ha JIUAJIOTe
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIHTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM U YMTATEIbCKOW KYJIbTYpbl KaK CpEACTBa
B3aUMO/ICHCTBUSI MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

NOHMMaHUE creuu@uKy OHOJIOTMM KaK HayKH, OCO3HaHUS €€ poiu B
(GbOopMHpPOBAaHUN PALMOHATIBHOTO HAYYHOTO MBIIIJIEHUS, CO3JIaHUU II€JIOCTHOTO
npeacTaBlieHuss 00 OKpyKalolleM MHpE KaK O €AMHCTBE MPHUPOJIbI, YeOBEeKa U



o0miecTBa, B MO3HAHUHM NPUPOJIHBIX 3aKOHOMEPHOCTEH W pEIIeHWU MpoOjeM
COXpaHEHUs! IPUPOAHOTO PABHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTMU JAJIi COBPEMEHHOW IMBHIIM3ALINU:
o0ecrieueHnss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MNEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pEIIaTh pEeCcypcHble  NPOOJIEMBI  pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTeH BBIXOJA U3 IIOOAIBHBIX SKOJIOTMYECKUX MPOOIeM U
o0ecrieyeHuss  MepexoJa K  YCTOMUMBOMY  Pa3BUTHUIO,  PAlMOHATIHLHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYPCOB U (HOPMHUPOBAHUIO HOBBIX CTaHIApTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUH OMOJOTMUECKUX 3HAaHUM B LEIAX
NOBBIIIEHUS OOIIE KyJNbTYphl, €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH, Kak
COCTAaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpPyeMO
IpU U3Y4EHUH OHOJIOTUY;

NOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHUs, UCHOJIb3YEMbIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNb30BaTh IOJy4aeMble 3HAHUS [UJIS aHalu3a |
OOBSICHEHHSI SIBICHUI OKPYXAIOIIET0 MUpPA M MPOUCXOISAIMINX B HEM M3MEHEHUH,
yMEHUE JieJ1aTh OOOCHOBAHHBIE 3aKIIIOUEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
UMEIOLINXCS JaHHBIX C LEJIbIO MOTYYEHHsI JOCTOBEPHBIX BHIBOIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
peleHus mpoOJieM B PeaTbHBIX )KU3HEHHBIX CUTYAIIHX;

OCO3HAHWE LIEHHOCTU HAYYHOM JeATEeIbHOCTH, TOTOBHOCTH OCYILIECTBIIATH
IPOEKTHYIO ¥ UCCIIEA0BATENbCKYIO 1€ATEIbHOCTh UHANBUIYAJIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa30BaHHUIO |
caM000pa30BaHUIO, K aKTUBHOMY IOJYYEHUIO HOBBIX 3HaHMW MO OWOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTIMHU.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yibTaThl OCBOCHUS yueOHOTO mpeameTa «buomorus
BKJIFOYAIOT: 3HAYMMbIC IS (OPMHPOBAHUS MHUPOBO33PEHUS O0yUYaIOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIE) OOIICHAYYHBIC MOHSATHS, OTPAKAIOIINE
[[EJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa W cHeuu@uKy MEeTOJ0B IO3HAHMS,
UCIIOJIB3YEeMBbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHs, SBJICHUE, MPOIECC,
CUCTEMa, Hay4YHbIN (aKT, MPUHIUII, THINOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccienoBaHne,  HaOMIOEHHWE,  HW3MEpPeHWE, OKCIePUMEHT ©  JAPYTHX),
YHUBEpCAJIbHbIC ydeOHBIC JcHCTBHUS (ITO3HABaTEJIbHbIC, KOMMYHUKATHBHbIC,

peryJsiTUBHbIE), oOecreynBaroIme dbopmupoBaHue (GyHKUIHOHATBHOU
IPaMOTHOCTM M COLMAJIbHOM KOMIIETEHIIMM OOYyYaroluxcs, CIHOCOOHOCTh
o0yyaromuxcs UCIIO0JIb30BATh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKHUE 3HAHMS W  YHUBEpCaJbHble y4ueOHbIE JEHUCTBUS B
[I03HABATEIIHON U COLMAIIBHON MIPAKTUKE.



MeTtanpeameTHble pe3ynbTaThl OCBOCHHSI MPOTPAMMBI CPEJHETO OOIIEro
00pa30BaHUsI JOJIKHBI OTPAXKATh:

Osaanenue YHUBEpPCAIbHBIMU y4eOHBIMU NM03HABATEJIbLHbIMH
NeUCTBUSMMU:

1) 6a3oBbIe JJOTHYeCKHE TCHCTBHUS:

CaMOCTOSITENNFHO  (OPMYJIMPOBaTh W aKTyalM3UpOBaTh  MpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHUM 3HAHUM TPUEMBI JIOTUYECKOTO MBIIUICHUS
(ananm3a, cuHTE3a, CpPaBHEHHMS, KiIacCU(UKAIIUKA, 000OIIEHHUS ), PACKPBIBATh CMBICII
OMOJIOTUYECKUX MOHATUM (BBIIENSATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBAThH
CBSI3U C APYTUMU TOHATUSMU);

OTIPENETATh LENN JACATeIBbHOCTH, 3ajaBas MapaMeTpbl W KPUTEPUH WX
JOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThl AESTEIHOCTH C IOCTABJICHHBIMU LEJISIMH;

UCIIOJIb30BaTh OMOJIOIMUYECKUE MOHITUS JUIs 00bACHEHUS (PAaKTOB U SIBJICHUN
YKABOW MPUPOJIBI;

CTPOUTH JIOTUYECKHE pacCykAeHus (MHIYKTHBHBIC, JACIYKTUBHBIC, TII0
aHaJIOTWH), BBIBISATH 3aKOHOMEPHOCTH M TPOTHBOPEUYHS B PACCMATPHUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS;

OPUMEHATh  CXEMHO-MOJEJBHBIE  CpPEeACTBa ISl MPEICTAaBIICHUS
CYIIECTBCHHBIX CBS3€M M OTHOIICHUH B M3Y4aeMbIX OMOJOTHMUYECKUX OOBEKTax, a
TakK€  TPOTHUBOPEYM  pa3HOTO  poOJa,  BBIIBICHHBIX B Pa3jMYHBIX
UH(OPMAITMOHHBIX UICTOYHUKAX;

pa3pabarbiBaTh IUIAH pELIEHHs MPOOJEeMbl C YYETOM aHallu3a MUMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepuaIbHbIX PECYPCOB;

BHOCHTH KOPPEKTHBHI B JACSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
IEJISIM, OIICHUBATh PUCKHU TIOCTIEICTBUN ACSITETLHOCTH;

KOOPAMHUPOBaTh W  BBIIOJHATH pabOTy B  YCIOBUAX  PEaJbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMO/ICHCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIeM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBUS:

BJIa/ICTh HaBBIKAMU YY€OHO-UCCIIEIOBATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HAaBBIKAMHM  pasperieHusi MpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PEUICHHsI MPAKTUYECKUX 33]1a4, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB MIO3HAHUS;

UCTIONb30BaTh PAa3jMuHbIe BUABI JCATEILHOCTH IO TMOJYYCHHUIO HOBOTO
3HaHUS, €ro HWHTEePIpEeTaluH, MPeoOpPa3OBaHUI0O M TMPUMEHEHUI0 B Y4eOHBIX
CUTYaIUsIX, B TOM YHUCJIE IPU CO3JaHUH YUEOHBIX U COLMAIBHBIX TPOEKTOB;

(dbopMUpOBaTh HAYYHBIM TUI MBIIUICHUS, BIaJE€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSMU U METO/IAMH;

CTaBUTh W (OpPMyIUpOBaTh COOCTBEHHBIE 3aJayd B 00Opa30BaTEIbHOM
JESITEIIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M U aAKTyaJIM3UpOBaTh 3aaauy,
BBIIBUTATh TUNOTE3Y €€ pelIeHHs, HaXOAWTh apTryMEHThI i JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTphl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUS 3a7aud pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LEJICHAIIPABICHHBIM MOUCK IEpPEHOCa CPENCTB U CIIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMEThb IEPEHOCUTh 3HAHUS B IO3HABATEJIbHYIO U IMPAKTHYECKYIO 00JaCTH
KHU3HECSITSIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE HJIE€W, NpEUlaraTh OPUTMHANbHBIC MOJAXOAbl U PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

3) pabora ¢ uHpopmMaumei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MH(pOpMALMH (TEKCTE y4eOHOTro
nocoOusi, HAY4YHO-TIONMYJIAPHOM JUTEpaType, OHOJOTMYECKHX CIIOBapsiX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHeTe), aHaJIM3UpPOBATh
MH(GOPMALIMIO Pa3IMYHBIX BUIOB U (POPM Ipe/ICTaBICHUSI, KpUTUUECKH OLIEHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

dbopMyIMpoOBaTh 3aMpPOCHl U MPUMEHATH Pa3INYHBIE METOABI MPU TIOUCKE U
otbope Omosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBIIOJIHEHUS y4eOHBIX
3ajay;

npuoOpeTaTh OMNBIT HCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPIIEHCTBOBATh KYJIbTYpy aKTUBHOTO MCIIOJIB30BaHMUS PA3IMUHbIX
TIOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaIbHYIO  (GOpMYy  TpEeACTaBICHUS
ounonornyeckor uHbopmalu (cxeMbl, rpaduKe, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
" Ipyroe);

UCTIONb30BaTh HAY4YHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ovonornyeckod HMHPOpMaLMEH: MTPUMEHATh XHUMHUYECKHE, (U3UYECKUEe U
MaTeMaTHUYeCKUe 3HAaKM U CUMBOJIbI, (HOpMyIbl, aOOpeBHATYpy, HOMEHKIATYpY,
UCIIONBb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BJIaJIeTh ~ HAaBBIKAMH  pAClO3HABaHWsI W 3alIUTHl  HH(POpPMAIUH,
nH(OPMAITMOHHONW 0€30MaCHOCTH JIMYHOCTH.

OBiaieHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMH 1eliCTBUSIMM:

1) obmennme:

OCYILECTBIATh KOMMYHUKAIIUU BO BCEX c(hepax KHU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOT€ WM JUCKYCCHU IO CYHIECTBY OOCYy)KIaemMol TeMmbl (yMEHHUE 3a/1aBaThb
BOMPOCHI, BBICKA3bIBaTh CYXJCHHSI OTHOCHUTEIHHO BBINIOJHEHHS MpeiaraeMon



3a/lay, YYUTHIBATh UHTEPECHI W COTJIACOBAHHOCTH IMO3UIMNA JAPYTHX yYaCTHUKOB
JMajora Wik JUCKYCCUN);

pacro3HaBaTh HEBepOaJbHbIE CpPEJCTBA OOIICHMS, TMOHUMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CHUTYyalluH,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIIOCOOAMH OOIIEHUS W B3aWMOJICHCTBHSI, TIOHUMATh
HaMEPEHUs IPYTUX JIOJIECH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPpEKTHOU PopMme hopMyIupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUSI C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) COBMeCTHAas 1eSITeJIbHOCTh:

MOHUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOU
paboOThI IPH PEIICHUH OMOJIOTMYECKOU MPoOieMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJICHCTBUS MPHU PEIICHUN YyIeOHOM 3a1auH;

BBEIOMPATh TEMATHKy M METOJBl COBMECTHBIX NICUCTBHM C yd4ETOM OOIINX
MHTEPECOB M BO3MOKHOCTEH KaXK/IOTO YJieHa KOJUICKTHBA,

NpUHUMATh TEIA  COBMECTHOW  JEATEIBHOCTH, OpPraHW30BHIBATH U
KOOPJIMHUPOBATh JCUCTBUS MO €€ JOCTUKEHHUIO: COCTaBIISATh IUJIAH JCHCTBUH,
pacmpenenarh poju ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIATh pe3yJIbTaThl
COBMECTHOM paboThI;

OILICHWBAaTh Ka4yeCTBO CBOETO BKJIaJa M KaXKIOTO yYaCTHUKAa KOMaHIBI B
001t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

nmpeasiaraTh HOBBIE TPOEKTHI, OIICHHBATh WJIEU C TIO3UIMA HOBU3HBI,
OpPUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBISATh TMO3UTHUBHOE CTPATETUYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYaIHSIX, TPOSIBJISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUIIMATHBHBIM.

OByaieHHe YHHBEPCAJIbLHBIMH PeryJISSTHBHBIMU AeHCTBUSMM:

1) camoopraHu3anusi:

WCITOJIB30BaTh OWOJIOTMYECKUE 3HAHHWS JUIS BBIABICHHS TIPOOJIEeM W UX
pelIeHUs B )KU3HCHHBIX M YICOHBIX CHTYAIHSX;

BBIOMpaTh HAa OCHOBE OHOJIOTWYECKUX 3HAHUI IIEJIEBBIE W CMBICIOBBIC
YCTAaHOBKU B CBOMX JIEUCTBHSIX M TMOCTYIKAaX MO OTHOIICHUIO K >KHBOM MPHUPOJIE,
CBOEMY 37I0POBBIO U 37J0POBbIO OKPY’KAIOIIUX;

CaMOCTOSITENTFHO OCYIIECTBIISITh MO3HABATEIBHYIO NEATEIHbHOCTD, BBISBISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00pa3oBaTeIbHON
NESATETLHOCTH U KU3HCHHBIX CUTYaIIUSIX;

CaMOCTOATENILHO COCTABJISITh IUJIAaH PEIMICHUS TpoOsieMbl ¢ YIETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIITOYTCHHIA;,

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuIMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;



JIeJIaTh OCO3HAHHBIH BBHIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelIcHuE;

OILICHUBATh PHOOPETEHHBIN OITBIT,

CIOCOOCTBOBATh (DOPMUPOBAHUIO W TPOSBJICHUIO MIUPOKOW SPYAMIIMU B
pasHbIX 00JacTAX 3HAHWM, TOCTOSHHO IIOBBIIIATH CBOW 00OPa30BaTENIBHBIA |
KYJIbTYPHBIH YPOBCHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHTYallUsIM, BHOCHUTh KOPPEKTHBBI B JCSITCIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJILTATOB IICIISM;

BJIaJICTh ~ HaBBIKAMHM  IIO3HABATEIbHOH  pedieKCMM KaK  OCO3HAHUS
COBEpIIACMBIX JCHCTBHH M MBICIUTCIBHBIX IPOIECCOB, WX pE3YJIBTaTOB M
OCHOBAHHH, MCIOJIb30BaTh MPHEMBI PeQUICKCHH I OIICHKH CHUTYallld, BBHIOOpa
BEPHOT'O PEIICHUS;

yYMETh OIIGHWBAaTh PHCKH W CBOCBPEMCHHO NPHUHUMATH PEIICHUS M0 HX
CHIDKCHHUIO;

IPUHAMATh MOTHUBBI WM apryMEHTHl JPYTHX IPH aHaJu3e pPe3yIbTaToOB
JCSATCIIBHOCTH;

3) npuHsATHE CeOs M APYTUX:

IPUHUMATH CeOsI, TOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI M apryMEHTBl JPYIMX TP aHallM3e pe3ybTaToB
JCSATCIIBHOCTH;

pHU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OIMIHUOKH;

pa3BHUBaTh CIIOCOOHOCTH TOHUMATh MUP C TTO3UITUH JIPYTOr0 YEIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ynbTarbl OcBOoeHUs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienuduyeckue st yueoHoro npeamera « buonoruspy
Hay4yHbI€ 3HAHUSA, YMEHUS U CHOCOObI IEHCTBUN MO OCBOCHHIO, HHTEPIIPETALUN U
npeoOpa3oBaHUIO0 3HAHUM, BUABI JESTEIBHOCTH MO MOJYYEHHIO HOBOTO 3HAHUS U
NPUMEHEHHUIO 3HAHUM B Pa3MYHBIX y4E€OHBIX CUTYallUsAX, a TaKkKe B peallbHbIX
KU3HEHHBIX CUTYallUsAX, CBSA3aHHBIX Cc Owuonormeil. B mporpamme mpenmMeTHbie
pe3yabTaThl MPEACTABICHBI [0 TOAaM O0yUEHHUS.

[TpenmeTHbIe pe3yabTaThl OCBOEHUsS yueOHoro mpeamera «buomorus» ¢ 10
Kacce JOJDKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIU OUOJOTMU B CUCTEME HAYYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAayYyHOM KapTHHbI MUpPAa M HAYYHOI'O MMPOBO33PEHMS, O BKIJIAJE POCCUHCKUX U
3apyOeXHBIX y4YEHBIX-OMOJOrOB B pPa3BUTHUE OHOJOTUH, (PYHKIIMOHAIHHOU
IPaMOTHOCTH Y€JIOBEKa JIJIsl peLICHHs )KU3HEHHBIX 33/1a4;



YMEHHE pPACKpbIBaTh COAEpKaHHE OHUOJIOTMYECKUX TEPMHHOB M TOHSTHIA
KU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (OOMEH BEIIeCTB M TPEBpPAIICHUC
JHEPrUMn), TOMEOCTa3 (CaMOpEryssiuus), ypOBHEBAasT OpraHu3alsl KUBBIX CUCTEM,
CaMOBOCIIPOU3BEICHHUE (PENPOYKIIKSA), HACIEACTBEHHOCTh, U3MEHYUBOCTD, POCT U
pa3BUTHE;

YMEHHE H3JIaraTh OWOJIOTMYECKHE TEOpUH (KJIETOYHAasA, XpOMOCOMHas,
MyTallMOHHAs, LEHTpaJibHasg JOrMa MOJIEKYJIpHON Ouostoruu), 3akoHbel (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (o 1ieHTpax MHOrooOpasus u
MPOUCXOXKJIEHUS KyIbTYpHBIX pactenuit H. M. BaBuiioBa), onpenensarb rpaHUIibl
WX IPUMEHUMOCTH K KMBBIM CHCTEMAaM;

YMEHUE BIIAJIETh METOJIAMUA HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOIEHHE U
OMHMCAHHWE YKUBBIX CHUCTEM, IPOLIECCOB U SIBICHUWI, OpraHu3aius U MpPOBEACHUE
OMOJIOTMYECKOTO  OJKCIIEPUMEHTa,  BBIIBI)KEHHWE  THIIOTE3bl,  BBISBIICHUE
3aBUCUMOCTH MEXAY HCCIEIYyEMbIMU BEJIMYMHAMH, OOBSICHEHHE IOJyUYE€HHBIX
pE3yNbTATOB, UCIHOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATH CYIIECTBEHHbIE NPU3HAKH BUPYCOB, KJIETOK IMPOKAPHUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M MPEBpALICHUs] HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IJIACTUYECKOT0 W BHEPreTMYecKoro oOMEHa, XEMOCHMHTEe3a, MHTO03a, Meio3a,
OIUIOZIOTBOPEHUS, PA3MHOKEHHUS, WHIAMBUIYAJILHOIO pa3BUTUS  OpraHumsma
(oHTOTEHE3);

YMEHHE MPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSICHEHUS OMOJOTHYECKHX
IPOLIECCOB U SIBJICHUU, JJIs NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HH C LeJbl0 oOecreyeHus: 0e30MacHOCTH CBOErO 30pOBbS M 30POBbS
OKPYXAaIOLUX JOEH, COOMI0IEHN HOPM IPAMOTHOT'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUHN
COBPEMEHHOM OHoI0rHH U OMOTEXHOJIOTUHA Uil  PALMOHAIBLHOTO
IPUPOAOTIOIH30BAHNUS;

YMEHUE pellaTh DJJIEMEHTApHbIE T'E€HETUYECKUE 3a/layd Ha MOHO- U
TUTHOPUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HacleI0BaHue, COCTaBIATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBAHUS JJsl MpEICKa3aHHsl HacleOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKUe padOThl, COOMIOIATH
npaBuia npu padbote ¢ ydeOHbIM U Ja00paTOPHBIM 000PYAOBaAHUEM;

YMEHHE KPUTHYECKH OIEHUBaTh U HUHTEPIPETHUPOBAThH HHPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUSA, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpPEACTBA MAacCOBOW MH(GOpPMAIMU, HAYYHO-TIOMYJISIPHbIE
MaTepHuabl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUH;



YMEHUE CO3/1aBaTh COOCTBEHHBIE IHMCHMEHHBIC M YCTHBIE COOOIICHUS,
00001ast OMOJIOTHYECKYI0 HH(POPMAIMIO W3 HECKOJIBKUX MCTOYHHUKOB, TPAMOTHO
UCIT0JI30BaTh MOHATUIHBIN armapaT OMOJOTUH.

[IpeameTHbIe pe3ylbTaThl OCBOCHHS ydeOHOro npeamera «buonorus» ¢ 11
Kslacce NOJIKHBI OTPaKaTh:

c(hOpMHPOBAHHOCTH 3HAHUNA O MECTE U POJIH OHMOJIOTHH B CHCTEME HAy9IHOTO
3HAHHUS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHWU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpAa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUUCKUX U
3apyOeXKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH YeJIOBEKa JUIsl pEelICHUs KU3HEHHBIX 3a/a4;

YMEHHUE PACKpPBIBATh COJCpKAHUE OHOJIOTHYCCKUX TEPMHUHOB W TIOHITHI:
BU/JI, TOMYJISLUS, TEHOPOH, IBOIIOLUS, ABMKYIIUE CUIIBI ((haKkTOpbhI) SBOJIOINH,
MPUCTIOCOOJICHHOCTh OPraHu3MOB, BU000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,
DKOCUCTEMA, TMPOAYUEHTHI, KOHCYMEHTBI, PEAYyUEHThI, IeNu MUTaHUs,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, ouocdepa;

yMEHUE W3IaraTb OWOJOTHYECKHE TEOpUH (PBONIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKAas TEOPUS DBOJIOINU), 3aKOHBI M 3aKOHOMEPHOCTH
(3apogpimieBoro cxonctBa K. M. bopa, uepenoBaHusi rjaBHBIX HaIlpaBiICHUN U
nyteit spomoruu A. H. CeeprioBa, yueHuss o ouocepe B. 1. Bepnaackoro),
OTIPEICISTh TPAHUIIBI UX TTPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMEHUE BJIaJICTh METOJIaMH HAyYHOTO MO3HAHUSA B OMOJIOTUH: HAOIFOICHHE U
ONMCAHKME YKUBBIX CHUCTEM, NPOIIECCOB M SBJICHHM, OpraHu3alys U TMPOBEICHHE
OMOJIOTUYECKOTO  DKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y HCCIECIyeMbIMH BEJIMYMHAMU, OOBSICHEHHE TMOJYYECHHBIX
pPE3yNbTaTOB, MCIOJIB30BAHHBIX HAyYHBIX MOHSATHH, TEOPHWA W 3aKOHOB, YMCHHC
JIeNaTh BBIBOJIBI HA OCHOBAHWH TIOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICIATH CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OHOJOTUYECKHUX
OOBEKTOB: BUJOB, TMOMYJALMA, TPOAYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTEOIIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOIIECCOB: HACIEACTBECHHOMN
W3MEHYUBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJEHHOCTH
OpraHU3MOB, JICWCTBHS JKOJOTHYCCKUX (PAKTOPOB Ha OpPraHWU3MBI, IEpeHOca
BCIIECTB W TIOTOKA DHEPTMH B DKOCHUCTEMax, AHTPOMOTEHHBIX HW3MEHEHUN B
HKOCUCTEMAax CBOEH MECTHOCTH, KPYroBOpOTa BEMIECTB M OHOTCOXMMHUYECKHX
LIMKIIOB B Ouocdepe;

YMEHUE TMPUMEHATH MOJyYCHHBIC 3HAHUS IS OOBSICHEHUS OMOJOTHYCCKUX
IPOLIECCOB U SIBJICHUU, JJIsl NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HH C IIeJIbI0 o0ecredeHus: Oe30MacHOCTH CBOETO 3/I0POBbSI M 370POBBS
OKPYXAIOIIUX JIOJIEH, COOMI0IEHNST HOPM TPAMOTHOTO MOBEICHUS B OKPYKAIOIICH
NPUPOAHON cpesie, MOHUMaHUE HEOOXOJIMMOCTH HCIOJb30BAHUS JTOCTUKEHUN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHATBHOTO MPUPOI0IOJIb30BAHUS;



YMEHHUE pelIaTh 3JIEMEHTApHbIE OMOJOTHMYECKHUE 33/a4d, COCTABIISATH CXEMbI
MepEeHOCca BEIIECTB U DHEPTUH B IKOCUCTEMaxX (LIETH MUTaHUsA);

YMEHHE BBIMOIHATH JIA0OPATOPHBIE M TPAKTHUECKHE PadOThI, COOIIOAATH
IpaBUJIa MpU padboTe ¢ y4COHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPUTHYECKH OIEHUWBATh M HWHTEPIPETHPOBATH HHOOPMAIUIO
OMOJIOTMYECKOTO  COAEPKAHMSI, BKIIOYAIONIYIO IICEBJIOHAYYHBIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpPEACTBA MAacCOBOW MH(GOpPMAIIMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  IJ00ajdbHBIE  HKOJOTHYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHUE CO3/1aBaThb COOCTBEHHbIE IHMCbMEHHBIE M YCTHBIE COOOIICHUS,
00061m1ast 6MoJIOrHYecKyt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.
TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHnoBaHnue
(uudpossbie)
n/ | pa3iesioB M TeM Becer Kourpounn — Ilpakrmyeck
o0pa3oBaTejibHbIE
n NporpamMmMsbl 0 ble padoThbI ue padboTnbl
pecypchl
EHoNOMs KaK bu6mmoreka [IOK
1 2 05 https://m.edsoo.ru/7f41c
Hayka 292
JKuBble cucTeMbl bubmorexa [TOK
2 1 https://m.edsoo.ru/7f41c
Y UX OpraHu3aIus 992
XUMUYECKU bu6mmoreka [IOK
3 COCTaB U 8 1 1 https://m.edsoo.ru/7f41c
CTPOEHME KIETKU 292
bu6nmoreka [JOK
KnznenearensHO
4 6 https://m.edsoo.ru/7f41c
CTb KJIETKH
292
PasmHoxenne n
— bubmuorexa [JOK
5 Y 5 1 https://m.edsoo.ru/7f41c
pa3BuTHE 292
OpPraHHU3MOB =
HacaencrBennoct bu6mmoreka [JOK
6 b U U3MEHYUBOCTH 9 1 15 https://m.edsoo.ru/7f41c
OpraHu3MoOB 292
Cenexus
bubmuoreka [JOK
OpraHU3MOB.
7 3 https://m.edsoo.ru/7f41c
OCHOBEI
292
OHMOTEXHOJIOTHH
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OBILIEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

34 2 4

ITOYPOYHOE IIVTAHUPOBAHUE

10 KIIACC
Ne KosaunuyecTBO 4acoB
DJIeKTPOHHBbIE
Kontpon IIpakruu dara . Jlomam uudposbie
n Tema ypoka Bce H3yde pee
/ ero bHbBIE ecKue st - o0pa3oBaTe/ibH
- padoThI padoThI . ble pecypchbl
I11-2 bubnuorexa
buonorus B crp - LOK
1 CHCTEME 1 16 https://m.edsoo.ru/
nayk 863e6122
https://m.edsoo.ru/
863e632a
MeTtop! 113
TTO3HAHUS cTp
JKMBOI 23-32
MIPUPOJIBIL.
IIpakTrueck
ast pabota Ne
1 bubnuoreka
HOK
2 :II:I;:OHBBOB 1 05 https://m.edsoo.ru/
863e6122
Pa3IUYHBIX
METOJOB MpHU
W3y4YEHUU
OHOJIOTHYECK
1504
00BEKTOBY
IoBT bubnunoreka
3 Bxozanoii 1 1 m3 [IOK
KOHTPOJIb. CTp https://m.edsoo.ru/
23-32 863e6564
buonoruuec IT 4-6
Kie etp EI/E?EI/IOTCK&
4 ;ﬁiie;\zzl u ! 32-52 https://m.edsoo.ru/
863e674e
HX
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U3Yy4EHHUE.

XUMHAYECKUH
COCTaB
KJIETKH.
Bonau
MUHEPATHHBI
€ coJit
Benku. 119 Bubnuoreka
5 CocraB n CTp 1HOK
CTPOCHHUE 68-76 https://m.edsoo.ru/
0O€JIKOB 863e6b72
DepMeHTBI IT 10-
— 11 ctp
OHnoIOornyecK 68-81
nue
KaTaanu3aTop
BL.
JlabopaTopH
Bubinnoreka
ast pabota Ne OK
6 1 «3yuenue 0.5 1
https://m.edsoo.ru/
KaTvanHTquc 86366h72
KOH
AKTUBHOCTH
(bepMeHTOB
(Ha mpumepe
aMuJIa3bl
WIH
KaTaJsasbl)»
I17-8 bubmmorexa
7 VYrinesonsl. CTp HOK
JIunu et 58-63 https://m.edsoo.ru/
863e6870
I112- Bubianoreka
Hyknennosbl
8 13 ctp HOK
€ KACJIOTEL.
AT®D 86-93 https://m.edsoo.ru/
863e6d5¢c
O06006111EHIE IToBT
bubnnoreka
0 TeMe o 12- OK
9 "XuMHuuecKku 13 c1p 1
. 86-93 https://m.edsoo.ru/
1 coetap 863688
KJIETKHA
Hcropus n nis
10 METOJIBI cTp
U3YYCHUS 109-
KJIETKH. 110
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Knerounas

Teopus.
Knerka kak
LIEJIOCTHAS
JKHBast
cucremMa
Crpoenue IT 16-
AYKapUOTHYE 19 ctp
CKOM KJICTKH. 110-
JlabopaTopH 137
ast pabota Ne
2 «3yuenue
CTPOCHHS
KIICTOK bubnuorexa
pacTeHui, HOK
11 KHBOTHBIX, 1 05 https://m.edsoo.ru/
863e6ff0
rpubos Hv https://m.edsoo.ru/
Oaxrepuit 863e716¢
(Vi
MHUKPOCKOTIO
M Ha
TOTOBBIX
MUKpOTIpena
paTax u ux
OTTCaHUE»
Oomen IC_I Tﬁl EI/IO?EHOTeKa
12 BEMECT 1 . 143- https://m.edsoo.ru/
MeTadoIn3M 1148 8636766¢
1123 bubnuoreka
doTtocunTeE3. CTp 1HOK
13 1
XeMocuHTEe3 154- https://m.edsoo.ru/
161 863e7c98
1122 bubnuoreka
DHepreTuyec CTp HOK
14 N 1
KUl 0OMEH 154- https://m.edsoo.ru/
161 863e7aae
KuzHeHHBIN 1126
15  Jlenenue 1 0.5 190  HOK
TR https://m.edsoo.ru/
863e7dc4
Murto3.

Jlaboparopu
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ast pabora Ne
3
«HaOmronen
1€ MHUTO3a B

KJIETKaX
KOHYHKa
KOpeIka
TyKa Ha
TOTOBBIX
MUKpoOTpena
paTax»
buocunTes 1124
Sei1Ka. o1p bubnuoreka
16 Peakmus 1 169- HOK
https://m.edsoo.ru/
MaTpPUIHOTO 178 86367966
CUHTE3a
Tpancnsmus I125 bubmmoteka
17 1 P HOK
OMOCHHTE3 178- https://m.edsoo.ru/
Oenka 183 863e796e
HexneTounsl 1114 Bubauoreka
18 e popMbl 1 CTp HOK
KU3HH — 98-108  https://m.edsoo.ru/
BHUPYCHI 863e7540
II1 bubnuoreka
Dopmbl cTp 6- LIOK
19 Pa3MHOXKEHHU 1 9 https://m.edsoo.ru/
s (11xx) 863e81b6
OpraHu3MoOB https://m.edsoo.ru/
863e831e
1127 bubnuoreka
20 Meiio3 1 Tb HOK
190- https://m.edsoo.ru/
199 863e7f4a
ObpazoBanu Im2
€ M pa3BHTHE CTp
ITOJIOBBIX 15-21
KJIETOK. (11xm)
bubnuoreka
OmnooTBOP
21 | ecnme. 1 05 LOK
JaGoparops https://m.edsoo.ru/
863e81h6

ast pabora Ne
4 «3yuenue
CTPOCHUS
MTOJIOBBIX
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KJICTOK Ha

TOTOBBIX
MHUKpOIIpera
paTtax»
WuauBuyan I13 bubnnoreka

99 BHOE CTp HOK
pazBUTHE 22-30 https://m.edsoo.ru/
OpraHu3MOB (11xm)  863e8436
I'eneTnka — KOHCII
HayKa o eKT bubnmnoreka
HAacJeJICTBEH HOK

23
HOCTHU U https://m.edsoo.ru/
U3MEHYHBOC 863e86f2
TH
3akoHOMEPH I14-5
oCTH CTp
HACJIEJOBAHU 22-31 Bubnnoreka

24 s IPU3HAKOB. (I1xm) = IIOK
Monorubpu https://m.edsoo.ru/
ITHOE 863e8878
CKpEIINBaHU
e
JuruGpuaHo I16
e CTp
CKpEIIMBaHU 44-48 bubnuoreka
€. 3aKoH (11xm) = IIOK

25
HE3aBUCUMOT https://m.edsoo.ru/
) 863e89a4
HaCJIeIOBaHU
s IPU3HAKOB
CueruieHHOE 17
HaCJIeIOBaHU CTp
€ PU3HAKOB. 48-57
Jlabopartopu (11xm)
ast pabota Ne
5 «M3yuenue bubnuoreka

26 pe3yJIbTaToOB 05 HOK
MOHOTUOpHU https://m.edsoo.ru/
HOI'O U 863e8c60
JTUTHOPUTHO
o
CKpeITUBaHU
1y

Ipo30(uITBI



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

Ha TOTOBBIX
MHUKpoIpena
paTtax»

27

28

I'eneTnka
moJa.
Hacnengosan
ne
MPU3HAKOB,
CIICTUICHHBIX
C TI0JIOM

H3menunBocC
Tb.
Henacnencrs
eHHas
H3MEHYHNBOC
Tb.
JlaGopaTopH
ast pabota Ne
6. 3yuenne
MoauUKaIu
OHHOH
W3MEHYHUBOC
TH,
MIOCTPOEHUE
BapUallMOHH
oro psna u
BapUallMOHH
OU KpUBOI»

0.5

7
cTp
48-57
(11xm)

18
CTp
48-57
(11xm)

Bbubmnoreka
1HOK
https://m.edsoo.ru/
863e8c60

bubnnoreka
1HOK
https://m.edsoo.ru/
863e8efe

29

30

Hacneacreen
Hast
M3MEHYHBOC
Tb.
Jlaboparopu
ast pabota Ne
7. «AHanu3
MyTalHi y
Ipo30(uIIBI
Ha TOTOBBIX
MUKpOIperna
paTtax»

T'enetuka
YeJI0BEKA

0.5

KOHCII
€KT

KOHCII
CKT

bubnunoreka
HOK
https://m.edsoo.ru/
863e8efe

Bubnuoreka
1HOK
https://m.edsoo.ru/
863e8d78

31

O06006111EH1E



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

YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O NIPOLIECCA
OBS3ATEJIBHBIE YUEBHBIE MATEPUAJIBI U151 YYEHUKA

* buonorus, 10 knacc/ [Tonomapéra 1.H., Kopuunosa O.A., Jlomununa T.E.; oz
penakmueit [Tonomapésoii M.H., O06mecTBO ¢ orpaHHYeHHON OTBETCTBEHHOCTHIO
M3narensckmii ienTp « BEHTAHA-TI'PA®y; AKnimoHepHOE 00IIIECTBO
«M3narensctBo «IIpocBemenue
* buonorwus, 10-11 xnaccst/ Arnpeesa H.JI., OGmiecTBO ¢ OrpaHUYeHHOM
otBeTcTBeHHOCThIO « MOl MHEMO3MHA»
* buonorwus, 11 xnacc/ Ilaceunnk B.B., Kamenckuit A.A., Pyomos A.M. u npyrue

10 TEME
«Hacnenctse
HHOCTD U
M3MEHYUBOC
Tb
OpraHu3MOB
»
[TIpomexyTo
Bubnuoreka
YyHas
32 aTTecTanus 1 1 HOK
. https://m.edsoo.ru/
( UTOrOBBII 86369214
TECT).
Cenexnus 119
KaK HayKa u CTp
IIPOIECC 57-67 Bubnnoreka
33 MeToasl 1 1 (I1xm)  IIOK
JIOCTHKEHUS https://m.edsoo.ru/
CCIICKIIMH 863e9214
pacTeHui u
>KUBOTHBIX
BuotexHono 19
Bbubnuoreka
T'Us Kak CTp
34 | otpacnp 1 57-67 HOK
https://m.edsoo.ru/
MPOU3BOJICTB (11xm) 86369336
a
OBIIEE
KOJIMYECTBO
4 2 4
YACOB I10 3
[TPOI'PAMME



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

/Mon pen. [laceunuka B.B., Akunonepaoe o0miectBo «M3aarenscTBo
«IIpocsemienuey

METOANYECKHUE MATEPUAJIbBI 1JISA YUUTEJIA

1. ITonomapesa 1.H., Kopuunosa O.A., Cumonosa JI.B. - buosnorus. 10 kiacc.
Metoaudeckoe nocooue.- M., Benrana - ['pad, 2019;

2. ITonomapeBa U.H., Kopaniosa O.A., Cumonosa JI.B. - buonorus. 11 knacc.
Metoaudeckoe nocooue.- M., Benrana - ['pad, 2019.

3. [Tonomapesa 1.H. buomnorus. 10 kinacc. Pabouas retpans. — M.; «BeHTana-

['pad».
4. ITonomapesa W.H. buonorus. 11 knacc. Pabouas tetpans. — M.; «Benrana-

['pad».

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
1. «<Enunas xomnekmus Ludposeix O6pazoBarenbHbix Pecypcosy (http://school-

collection.edu.ruy/).

2. https://resh.edu.ru/subject/5/
. http://ebio.ru/ - DnexrponHslii yueOHUK «BrOIOTHSY.
. http://bio-ximik.narod.ru/bio/bio.htm - crpoenue kieTok
. http://biokhimija.ru/lekcii-po-biohimii.html - Groxmmus
. http://evolution2.narod.ru/index.htm - sBosmrorus
. http://nrc.edu.ru/est/r4/ - Guonoruueckas KapTUHA MHpa
. http://planete-zemlya.ru/ - ITnanera 3emis

. http://ecologysite.narod.ru/index.html - sxonorus
10. http://bio-nica.narod.ru/index.html - 6uonuka
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