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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke nporpamMMsl 110 OHOJIOTUH TEOPETHUECKYIO OCHOBY JUISI OIPEAETICHUS ITIOAXO00B K
dbopMHupOBaHMIO conepKaHUs ydyeOHoro mnpeamera «buosorus» CcOCTaBWIM: KOHLENTYaJbHbIE
nonoxkeHust PI'OC COO o B3anMOOOYCIOBIEHHOCTH MENEH, COAEp)KaHUs, Pe3ylbTaTOB OOydYeHHS WU
TpeOOBaHMI K YPOBHIO MOJATOTOBKU BBIIIYCKHHMKOB, IIOJIOKEHMs 00 OOIMX LenAX M NpUHLUIAX,
XapaKTePU3YIOLUINX COBPEMEHHOE COCTOSHHME CHCTEMBI CpelHero odmero obpaszoBaHus B Poccuiickoit
Denepanyy, a TakKe MOJIOKEHUs 0 crennpuke OMoIOruy, e€ 3HaueHUH B ITO3HAHUH XKHUBOI MPUPOABI U
o0ecreyeHnn CyLIeCTBOBaHUS denoBeueckoro obmectBa. CorylaCHO Ha3BaHHBIM IIOJIOKEHMSAM,
oIpeJiesieHbl OCHOBHBIE (DYHKIIMH IPOTrPaMMBbI 10 OHOIOTHH U €€ CTPYKTYpa.

IIporpamma 1o Owonornn Ha€r TpeAcTaBIeHHE O IEeNAX, 00 OOmeld cTparernu OOY4YeHHS,
BOCIIUTAHUS W Pa3BUTUS OOydyaroluxcs CpeacTBaMu ydeOHoro mpeamera «buomorus», ompenenser
o0s13aTeNbHOE MPEIMETHOE COJICPXKAHUE, €ro CIPYKTYpY, pAaclpelefieHHe I0 paszfenaM U TeMau,
PEKOMEHIyEMYIO TIOCJIEA0BATEIbHOCTh M3YUEHHMsI Y4eOHOro MaTepuaja ¢ y4ETOM MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKM OOpa30BaTelIbHOTO IpOIEecca, BO3PACTHBIX OCOOCHHOCTEH
o0yJaronmxcsl.

B mporpamme 1o OHONOTHH TaKXe YYHUTBHIBAIOTCS TPEOOBaHUS K TUIAHUPYEMBIM JIMYHOCTHBIM,
METaIpeMEeTHBIM U TPEAMETHBIM pe3yiibTaTaM oOydeHHsl B (JOPMHUPOBAHHU OCHOBHBIX BHIOB y4eOHO-
MO3HABATENIFHON  JIeATENHLHOCTH/y4eOHBIX  JISHCTBUI  0OydYalomuXcss MO0 OCBOCHHUIO COJIEpIKaHUs
OHMOJIOTHYECKOro 00pa30BaHusI.

B mporpamme mo Owonormm (10-11 kimaccel, 0a30BbIi ypOBEHb) pEATM30BAH IMPHHIUII
MPEEMCTBEHHOCTH B M3yYEHHH OMOJIOTHH, OJarojapsi 4emy B HEH MPOCMaTpHBAETCsl HAMPaBICHHOCTh HA
pasBUTHE 3HAHWH, CBSI3aHHBIX C (POPMUPOBAHUEM €CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, IIEHHOCTHBIX
OpUCHTAIMH JIMYHOCTH, DKOJOTUYECKOTO MBIIUICHHS, TPEACTABICHUH O 370pOBOM 00pase KHU3HU U
OcpeKHBIM OTHOIICHWEM K OKpyXKatouiel mnpupofHoit cpexe. [losTomy Hapsmy ¢ U3ydeHHEM
001Ie0MOIOTHYECKUX TEOPUH, a TaK)Ke 3HAHWH O CTPOCHHH JKUBBIX CHCTEM Pa3HOTO PaHTa U CYIIHOCTH
OCHOBHBIX TMPOTEKAIONIMX B HHUX TMPOIECCOB B TporpamMme MO OHOJOTMH YJCNEHO BHHUMAaHUE
WCIIOJIb30BaHMIO TIOTYYEHHBIX 3HAHHW B MMOBCEAHEBHOW JKM3HU JUIS PEUICHUS MPUKIAJHBIX 33]1a4d, B TOM
ycne:  NpOoQWIAKTUKKA  HACJIEJCTBEHHBIX  3a00JCBaHWMI  YeEOBEKa,  MEJWKO-TeHETHUECKOIrO
KOHCYJIbTUPOBaHUS, OOOCHOBAaHUSI JKOJOTMYECKH IeJIeCOO0pa3HOro TMOBEJCHUS B OKPYXKAromIei
MIPUPOJIHOM cpelie, aHaNN3a BIHSIHUS XO3IHCTBEHHON JICSITETbHOCTH YEI0OBEKa Ha COCTOSHIE MPUPOIHBIX
Y UCKYCCTBEHHBIX DKOCHUCTEM. Y CHIIEHHE BHUMAaHUS K IPUKIIAHON HANPaBIEHHOCTH y4eOHOTO mpeaMeTa
«buonorus» MPOAUKTOBAHO HEOOXOAUMOCTBIO OOECTICUCHUSI YCIOBHHA JUIsl pEIleHWs OJHOW W3
aKTyalbHBIX 3aJ]ad IIKOJIBHOTO OMOJIOTHYECKOro 00pa3oBaHMs, KOTOpas Mpeanoaaraet GopMUPOBaHHE Y
o0yyaromuxcsi  CIOCOOHOCTH — aIalTHPOBaThcsl K  WM3MEHEHUSM JIMHAMHYHO — Pa3BHUBAIONICTOCS
COBPEMEHHOI'0 MHpa.

Buosnorus Ha ypoBHe cpegHero odiero oopa3oBaHus 3aHUMaeT BakHOe MecTo. OHa obecrieunBaeT
¢dopMmupoBaHie y oOydaromuxcs MPEACTABICHUII 0 HaydyHOH KapTWHE MHUpa, paciuupseT u o0o0maeT
3HaHUS O JKMBOU IpHpoje, €€ OTIMYUTEIbHBIX NMPHU3HAKAX — YPOBHEBOH OpraHU3alid W 3BOJIOLMNH,
co31aéT yCNOBHS IUIsi: TO3HAHHMS 3aKOHOB JKMBOH NPHUPOIBI, (OpMHUPOBaHHS (PYHKIHMOHATIBLHON
rPaMOTHOCTH, HAaBBIKOB 3J0POBOr0 M 0€30MacHOro o0pasza >KU3HH, OSKOJIOTHYECKOTO MBILIUICHHS,
LEHHOCTHOT'O OTHOIICHUS K XXHBOH MPHUPOJIE U YEIOBEKY.

Bonbmoe 3HaueHre OMOIOTHs UMEET TakXKe ISl PELICHHUs] BOCIIUTATEIbHBIX 1 Pa3BUBAIOLINX 33,144
cpeaHero odmiero oOpa3oBaHMs, colManM3aluu oOydaromuxcs. M3ydenune Ouonoruu oOecrednBaeT
ycnoBus it GOPMHUPOBAaHUS MHTEIUICKTYalIbHBIX, KOMMYHUKAIMOHHBIX U WH(POPMALUOHHBIX HABBHIKOB,
3CTETHYECKON KYJBTYpPbI, CIIOCOOCTBYET MHTETpaudy OMOJOTHYECKMX 3HAHWK C MPEACTABICHUSMH W3
Jpyrux y4eOHBIX NPEIMETOB, B YaCTHOCTH, (QU3MKM, XMMHUU U reorpaduu. Ha3BaHHbIE NOJOXKEHUS O
npeHa3HaueHul y4eOHoro npenmera «bHoMOrus» COCTaBUIM OCHOBY AJISl OINpPEAENICHHs MOAXOIO0B K
0TOOPY U CTPYKTYPUPOBAHUIO €0 COAEPIKaHU, MPEACTaBIEHHOI0 B IpOrpaMMe 1o OHOJIOTHH.



Ot0op coaepkanust yueOHOro mnpeamera «buomorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH C
MO3HULHUI KyJIbTypoCcOoOOpa3HOTO MOAX0Aa, B COOTBETCTBUH C KOTOPHIM 00YYarOIIHecs AOJKHBI OCBOUTD
3HAHWS W YMEHHMs, 3HauYUMble Ui (OPMHPOBaHUs OOLIeH KyIbTYpbl, ONpPEIEISIONINE aJleKBaTHOE
TIOBEJICHUE YEJIOBEKa B OKpY’Kalolledl MpUpPOJHON cpene, BOCTpeOOBaHHBIE B MOBCEAHEBHOW >KM3HU M
MPaKTHIeCKOo aesrenbHocTH. Oco0oe MECTo B 3TOM cUCTeMe 3HAHHMH 3aHUMAIOT JIEMEHTHI COICPIKaHHS,
KOTOpbIE CIy»aT OCHOBOH AJisi (hOpMHUpPOBaHUS MPEICTABICHUI O COBPEMEHHOH €CTeCTBEHHO-HAYYHOM
KapTHHE MUpPa U HEHHOCTHBIX OPHEHTALUAX JUYHOCTH, CIIOCOOCTBYIOLIMX T'yMaHH3alUU OUOJIOTHYECKOTO
o0Opa3oBaHws.

CTpyKTypUpOBaHHE COJEpX aHUsl yueOHOTro MaTepraia B IporpaMMe 0 OHOJIOTHH OCYIIECTBICHO
¢ y4€TOM NPUOPHUTETHOTO 3HAUYEHHS 3HAHWUU 00 OTIMYUTEIBHBIX OCOOEHHOCTSIX KMBOHM MPHUPOIBI, O €€
YPOBHEBOW OpraHM3alli M SBOJIONMH. B COOTBETCTBHHM C 3THM B CTPYKType y4eOHOTrO mMpeamera
«buonorus» BeIgENEHBI CIEAYIOIINE COAEpKATEIbHbIC THHUH: «bHoJorns Kak Hayka. MeToIbl Hay4HOTO
no3HaHus», «Kierka kak Owuonmormueckas cuctemay, «OpraHusm Kak OHONOTHYECKas CHCTEMay,
«CucremMa ¥ MHOTOOOpaszue OpPraHHMYECKOTO MHUpay, «DBOJIOLHS >KUBOW MPUPOIBD», «IKOCHCTEMBI U
NPUCYIIHE UM 3aKOHOMEPHOCTH.

Lens wusyueHus ydeOHOro mpeamera «buomorus» Ha 0a30BOM YypOBHE — OBIIAJCHUE
00yYaroIUMHCS 3HAHUSIMU O CTPYKTYPHO-(YHKIMOHAIBHOW OPTaHU3aIUHU )KUBBIX CHCTEM Pa3HOTO paHra
U MPHOOpEeTeHUEe YMEHUI MCIONIB30BaTh 3T 3HAHUS JJISl TPaMOTHBIX ACHCTBHI B OTHOIIEHHH OOBEKTOB
YKUBOHM MPHUPOJIBI M PELICHHUS Pa3IMYHBIX )KU3HEHHBIX TPOOIIEM.

Hoctiwkenne 1enu wu3ydeHus ydeOHoro mnpeamera «buomormsi» Ha 0a30BOM  ypOBHE
o0ecreyrBaeTCsl pelIcHUEM CIICIYIONINX 3a/1a4:

OCBOCHHE OOYYAIONIMMHUCS CUCTEMBbl 3HAHMW O OWOJOTHMYECKHX TCOPHSX, YUCHHSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THIOTE3aX, MPaBHJax, CIYXKalUX OCHOBOW st (DOPMHPOBAHUS TPEACTABICHUHA O
€CTECTBCHHO-HAYYHOW KapTHHE MHpa, O METOJaX HAYyYHOr'O MO3HAHUS, CTPOCHUH, MHOr000pa3uu u
0COOCHHOCTSX HMBBIX CUCTEM Pa3HOTO YPOBHS OPTaHU3AIMH, BBIIAOIINXCS OTKPBITUSX U COBPEMEHHBIX
UCCIICIOBAHUAX B OMOJIOTHH;

dopMmupoBaHKe Yy OOYYAIONMMXCS TO3HABATEIBHBIX, WHTEIUICKTYaIbHBIX W  TBOPUYECKUX
CHOCOOHOCTEH B MpOIECcCe aHaNN3a JaHHBIX O MyTAX Pa3BUTHUS B OMOJIOTMH HAYYHBIX B3TIISAAOB, UACH U
MOJIXOJIOB K M3YyUYCHHIO KHBBIX CHCTEM PAa3HOTO YPOBHS OpPraHHU3aIlnH;

CTAHOBIICHHE Yy OOyYaromuxcsi OoOmed KyJIbTypbl, (QYHKIIMOHATIBHON TPAMOTHOCTH, Pa3BUTHE
YMEHUI1 OOBSACHSTH U OIICHUBATh SBJICHUS OKPYKAIOIIET0 MUPA KUBOM MPUPO/IbI HA OCHOBAHUH 3HAHUH U
OMBITA, MOJYYCHHBIX MPH U3yYCHUN OUOJIOTHH;

dbopMHpoBaHHe Y 00YUYAIOIUXCS YMEHUN WIITIOCTPUPOBATh 3HAYCHUE OMOJIOTHUECKUX 3HAHUK B
MPAaKTUYCCKOW JIEATENLHOCTH YEJIOBEKa, Pa3BUTHU COBPEMEHHBIX MEIUIUHCKHX TEXHOJOTHH |
arpoOHOTEXHOJIOTHIA;

BOCITUTaHUE YOEXKIEHHOCTH B BO3MOXHOCTH TIO3HAHWS 4YEJIOBEKOM JKUBOW TPUPOJIBI,
HEOOXOUMOCTH OEpe)KHOTr0 OTHOIICHUS K HEW, COOJIIOJICHUS STHYECKHUX HOPM MpPU TMPOBEACHUH
OHMOJIOTUYECKUX UCCIICIOBAHHIA;

0CO3HAaHKE [IECHHOCTH OMOJIOTMYECKUX 3HAHU JUIS MTOBBILICHUS YPOBHS SKOJIOTHUECKON KYJIbTYPHI,
JUTsE (POPMHUPOBAHYSI HAYYHOTO MUPOBO33PEHHUS;

MPUMEHEHUE TMPHOOPETEHHBIX 3HAHUM W YMEHWH B IIOBCEJIHEBHON IKU3HH I OLEHKH
TIOCJIEJICTBUN CBOEH NEATENBHOCTH TI0 OTHOIICHUIO K OKPYXKAaIoIe cpesie, COOCTBEHHOMY 37I0POBBIO,
000CHOBaHUE U COOMIOIeHHE Mep TPO(UITAKTHKHY 3a00JIeBaHNH.

B cucteme cpemrero obmiero oopazoBanus «bronorusy, nlydaeMas Ha 0a30BOM ypOBHE, SBIISETCS
00s13aTeIbHBIM YUEOHBIM MPEAMETOM, BXOAIIMM B COCTaB MPEIMETHON 00sacTh «EcTecTBeHHO-HAYYHBIS
IpeaAMETBD).

st u3yueHust Ouonoruu Ha 0a30BOM YPOBHE CpeiHEro oOiiero obpa3oBanus orBoautcs 136
yacoB (68 wacoB 3a cueT yacTH (POPMHUPYEMBIX YUaCTHHKAMH 0Opa30BaTEeNbHBIX OTHOIIEHH#): B 10
Kiacce — 68 gacos, B 11 kiracce — 68 gacos.



COJEP)KAHUE OBYYEHUSA
10 KJIACC

Tema 1. buoJsiorusi kak Hayka.

buonorust kak Hayka. CBs3p Ouosoruu ¢ OOIIECTBEHHBIMH, TEXHHYECKUMH M APYTHMHU
€CTEeCTBEHHBIMU HayKaMH, Qpuiocodueit, STUKOH, 3CTETHKON 1 mpaBoM. Poib Oronoruu B GopMUpoBaHUT
COBpPEMEHHON Hay4yHOH KapTHHBI Mupa. CrcTeMa OMOJIOTHYECKUX HAYK.

MeToapl TO3HaHUS KMBOM TpUpoAbl (HAONMIOJCHWE, HKCIEPHMEHT, ONMHCaHHE, H3MEpEHUE,
KJaccuUKalus, MOACTUPOBaHHUE, CTATHCTHUECKast 00pabOTKa NaHHBIX).

JdeMoHcTpanum:

[optpetst: Y. Hapsun, I'. Mennens, H. K. Konbuos, . Yorcon u @. Kpuk.

Tabnuie! 1 cxeMbl: «MeToAbI TO3HAHUS KUBOW IPUPOIBD).

JlabopaTopHbIe H MpaKkTUYeCKHe padoThI:

[Mpaktudeckas padota Ne 1. «Mcnonp3oBaHue pa3TUIHBIX METOJOB IPU H3YYCHUH OMOIOTUYCCKUX
00BEKTOBY.

Tema 2. /KuBble cucTeMBbI M UX OPraHu3anms.

JKusble cucrembl (OMocuCTeMBI) Kak MpeaMeT u3ydeHus OMonorud. OTIHYHe KUBBIX CUCTEM OT
HEOPraHUYECKOW PUPOIBI.

CpoiicTBa OMocucTeM M UX pa3HOoOpaszue. YPOBHU OpraHU3alMd OMOCHCTEM: MOJEKYJSPHBIMH,
KJIETOYHBIN, TKaHEBBIN, OPraHU3MEHHBIMH, MOMYJISIIUOHHO-BUIOBOMH, 3KOCHUCTEMHBIN
(6buoreonenoTHYECKHi), OOChHEPHBIIA.

JdemoHcTpanuu:

Tabnuiel U cxeMbl: «OCHOBHBIC TIPU3HAKH KU3HI», «YPOBHHU OPraHU3AIIH )KUBOU MPUPOABI».

Oo6opynoBanue: Mojeib Mojiekyiibl JIHK.

Tema 3. XumMHYecKHMil COCTAB U CTPOEHUE KJIETKH.

XUMHUYECKHH COCTaB KJIETKH. XUMHUYECKUE DJIEMEHTBI: MAKPOAJIEMEHTBI, MUKPO3JIEMEHTHL. Boaa n
MUHEpAJIbHBIE BEIECTBA.

OyHKIMM BOJIBI 1 MUHEPAIBHBIX BELIECTB B KieTke. [lognepxanne ocMoTryeckoro 0anaHca.

benku. CoctaB u crpoeHue OenkoB. AMHHOKHCIOTBI — MOHOMephl OenkoB. HeszameHumble u
3aMEHHMbIE aMHHOKHCIOTHl. AMHHOKHCIOTHBIA COCTaB. YPOBHU CTPYKTYPbl OEIKOBOH MOJEKYJIbI
(nepBUuHas, BTOpUYHAs, TPETUYHAs M YETBEPTHUYHAs CTPYKTypa). XUMHYECKHE CBOWCTBA OEJKOB.
buonornueckue GpyHKIINU OEIKOB.

DepMmeHThI — Onosiornueckue karanuzatopsl. CTpoeHne pepMeHTa: akTUBHBIA LIEHTP, CyOcTpaTHas
cneun¢uunocts. Kopepmentsl. Buramunsl. OTinnunst GepMEHTOB OT HEOPTaHUYECKUX KaTalu3aTOPOB.

YrneBogpl: MOHOcaxapuibl (TJIIOKO3a, pubo3a M Jae30kcupubo3a), aucaxapuisl (caxaposa,
JIAKTO32) U ToJIMcaxapuabl (Kpaxmal, TIIUKOreH, 1eJUTono3a). buoigornyeckrue GpyHKIMN yrieBOIOB.

Jlummuapr: Tpurmuuepuabl, docdomunuael, crepouasl. ['mapodunabHO-rHIPOGOOHBIE CBOMCTBA.
buonornueckue ¢yHkuuu aunuaoB. CpaBHEHHE YIJTIEBOAOB, OEJIKOB M JIMINUAOB KaK HMCTOYHHUKOB
SHEPIHH.

Hyxneunosele xuciorel: JHK n PHK. Hykneotnasl — MOHOMEpHI HYKJIEMHOBBIX KHCIIOT.
Crpoenue u ¢pynkunu JHK. Crpoenne u pynxkunn PHK. Buast PHK. AT®: ctpoenue n pyHKIuH.

HuTomnorust — Hayka o kierke. KierouHas Teopust — npuMep B3auMOACHUCTBHS UIeH U (HAaKTOB B
Hay4YHOM IIO3HAHHUU. MeTo/Ibl H3YUEeHHS KIIETKH.

Knerka kak nenmoctHas skuBas cuctema. OOIIMe NpPU3HAKK KIETOK: 3aMKHYTas HapysKHas
memOpana, moniekynbl JIHK kak renerndeckuii anmapar, cuctemMa cruHTe3a Oeska.

Tumbl  KJIETOK:  dyKapHoTH4yeckas ¥ TpokapuoThueckas. OcoOEHHOCTH  CTpPOCHHS
MpoKapuoTHieckoi Kietku. Kierounas crtenka Oakrepumif. CTpoeHHE JyKapHOTHYECKOW KIIETKH.
OCHOBHBIE OTJINYHUS PACTUTENLHOMN, dKUBOTHOM U TPHOHOMN KIIETKH.



[loBepXHOCTHBIE CTPYKTYpBl KIETOK — KICTOYHAs CTEHKAa, TJMKOKAJIMKC, HUX (QYHKLIUH.
[Ina3maruueckas memOpaHa, €€ cBoiicTBa U ¢pyHkuun. LluTomnasma n eé opranonasl. OrHOMeMOpaHHBIE
opraouasl kierku: OIIC, ammapar I'onbmxu, sim3zocoMbl. IToyaBTOHOMHBIE OpPraHOMIBI KIIETKH:
MUTOXOHJpPUH, MacTuabl. [Iponcxoxaenne MUTOXOHAPUIA 1 TacTui. Buasl miactua. HememOpaHHble
OpraHouzbl KJIETKH: PHUOOCOMBI, KJIETOYHBIH ILIEHTpP, LCHTPHUONH, PECHHYKH, KIYTHKH. DYyHKIUH
OpraHouOB KJIEeTKH. Brmrouenus.

Anpo — perymaropHelii 1eHTp kieTkd. CTpoeHue smpa: suepHas 000JOYKa, KapuoILlia3Ma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCHIOPT BEIIECTB B KIETKE.

JdeMoHcTpanum:

[Moptpetsi: A. Jlesenryk, P. I'yk, T. IlIBann, M. [lneiiaen, P. Bupxos, Ix. Yorcon, @. Kpuxk, M.
Vunkunc, P. ®panxnun, K. M. bap.

Huarpammsel: «Pacnpenenenue XMMUUYECKUX 3JIEMEHTOB B HEXMBOH mpupone», «Pacnpenenenue
XUMHUYECKHX 3JIEMEHTOB B KUBOU MPUPOIEN.

Tabmuuer u cxemsbl: «[lepromuyeckas TabnMa XUMHYESCKUX 3JIEMEHTOBY», «CTpOEHHE MOJIEKYJIBI
BOIbI», «buocuHTe3 Oenka», «CtpoeHune Mosekynsl Oenka», «Ctpoenue depmenta», «HykiaenHoBble
kuciotel. JTHK», «Ctpoenue monexyiasl AT®», «CTpoeHne sykapuOoTHYecKOM KieTkw», «CTpoeHue
JKUBOTHOHN KJeTKn», «CTpoeHHe pacTUTENbHON KIeTKn», «CTpoeHHe MpOKapHOTHUECKON KIIETKHY,
«CTtpoeHue sapa KIETKN», «YTICBOAB, «JIUMUIBI.

O06opynoBaHue: CBETOBOH MHKPOCKOI, 000pyJOBaHUE [ IPOBEACHUS HAOIIOCHUH, N3MEPECHUH,
IKCIEPHUMEHTOB, MUKPOIIPENapaThl paCTUTEIbHbIX, )KUBOTHBIX U OaKTepHaIbHBIX KIETOK.

JlaGopaTopHble U MPaKTHYeCKUe PadOThI:

Jlaboparopuas pabota Ne 1. «/3ydeHne KaTamUTHUECKON aKTHBHOCTH (JEpMEHTOB (Ha TIpUMeEpe
aMHJIa3bl WK KaTanasbl)».

JlaboparopHas pabota Ne 2. «3y4yeHne CTpoeHHS KIETOK PACTEHUH, )KHBOTHBIX U OaKTEepHil MO
MHKPOCKOIIOM Ha TOTOBBIX MHUKPOIIPENapaTax U UX ONHCAHUE.

Tema 4. /KuzHenesiTeIbHOCTh KJIETKH.

OOMeH BemecTB, WM MeTaboIu3M. ACCUMWIAIMS (IDIACTHYCCKUH OOMEH) W JUCCHUMUIISITISL
(oHepreTryeckuii 0OOMEH) — JBE CTOPOHBI €OUHOTO Ipolecca MeTadoau3Ma. Poib 3aKOHOB COXpaHEHUs
BEIIECTB U SHEPIrUH B IOHUMaHUH METa00IM3Ma.

Tumbl oOMeHa BemecTB: aBTOTPOQHBIN 1 reTepoTpodHblil. Ponb ¢pepmenToB B 0OMEHE BeLecTB U
MIPEBPAILICHAN SHEPTUHU B KIIETKE.

®orocunres. CreroBast U TeMHOBas (asbl porocunTe3a. Peakunu ortocunresa. S dhexTHBHOCTH
¢dorocunTesa. 3HaueHne HoTOCHHTE3a AJIs )KM3HU Ha 3emute. BiusiHue ycinoBuil cpeabl Ha GOTOCHHTE3 U
CHOCOOBI MTOBBILIEHUS €0 IPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUI.

XemocuHTe3. XeMOCHHTE3UpYyIolye OakTepu. 3HaUeHHe XeMOCHHTe3a 1151 )KU3HHU Ha 3eMie.

OHepreTnueckuii oOMeH B KJeTKe. PacrieruieHne BelecTB, BbIIEICHHE M aKKyMYyJHMpPOBaHHE
SHEPruy B KJIETKe. DTalbl dHepreTuyeckoro oomena. ['nukonus. bpoxkenue u ero Buasl. Kucnopoanoe
OKHCJICHWE, WINM KJIeTouyHoe JwixaHue. OxuciaurensHoe (ocdopunmpoBanue. DPdekTuBHOCTH
JHEPreTHIECKOro OOMEHa.

Peaknun marpuunoro cunresa. ['enermueckas madopmanus u JJHK. Peanuzanus renerndeckoit
uHpOpMaIUK B KileTKe. ['eHeTH4YecKknit Ko U ero cBolicTBa. TpaHckpumius — MaTpuuHbiid cuaTe3 PHK.
Tpancnsmust — 6mocuHTe3 Oenka. DTambl TpaHcmanuu. KonnpoBanue aMHUHOKHCIOT. Ponbs pubGocom B
O6uocuHTe3e Oelika.

Heknerounsle ¢opmbl xu3Hn — BUpychl. Hctopus otkpeitus BupycoB (/. WM. VBanoBckwuii).
OCOOCHHOCTH CTPOCHUS M XKH3HEHHOTO IMKIIa BUPYCOB. bakrepuodaru. bonesnu pacteHuid, )KUBOTHBIX U
4eNoBeKa, BbI3bIBaeMbIe BUpycamu. Bupyc nmmyHoneduimra yenoseka (BUY) — Bo30ymurens CITN1a.
OOparHasi TpaHCKpHWIIIUS, peBepraza ®u uHTerpasa. [IpodunakTuka pacnpoCTpaHEHUS BHPYCHBIX
3a0071eBaHUH.

JdemoHcTpanuu:



IToptpetsr: H. K. Konbnos, 1. U. iBanosckuit, K. A. Tumupszes.

Tabmurel u cxembl: «Tunbsl mUTaHus», «MeTaboam3m», «MUTOXOHAPU», «DHEPreTHUCCKUN
obOmeny, «Xnopomnact», «®otocunres», «Ctpoenne IHK», «Crpoenne n QpyHKIMOHHpOBaHUE TEHAY,
«Cunre3 Oenka», «['eneTnueckuii koay», «Bupyce», «bakrepuodarm», «CTpoeHne u KU3HESHHBIN THKI
Bupyca CIIW/]a, 6axteprodaray, «Permmukammsa JHK».

ObopynoBanue: moaenu-anmukanun «Y asoenue JHK u tpanckpunuums», «buocunres Oenkay,
«CTpoenue KIneTkn», Mmoaenb cTpykrypsl JJHK.

Tema 5. Pa3MHOKeHHe M HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KietouHslii UK, WK )KU3HEHHBIN UK KieTku. MHTepdasa u muro3. [Ipoueccel, mpoTekaroniue
B uHTep(aze. Perumkanus — peakuust marpuuHoro cunteza JJHK. Crpoenne xpomocoM. XpoMOCOMHBIH
Ha0op — KapuoTHUI. UIIONIHBIN U TaIUIOUIHBIA XpPOMOCOMHBIE HabOphl. XpomaTtuasl. Llutonorndeckue
OCHOBBI Pa3MHOKEHUS U NHANBUTyaJIbHOTO Pa3BUTHS OPTaHU3MOB.

Henenue knetku — muto3. Cragum murtoza. [Iporeccsl, mpoucxonasdiiue Ha pa3HbIX CTaAMSIX
MuTO3a. bronornyeckuit cMpica MuTO3A.

[TporpamMmupyemast THOENb KIETKH — alloNTO3.

®DopMBI  pa3sMHOXKEHHsI OpraHM3MOB: Oecriojioe M MojioBoe. Buipl 0ecmonoro pa3MHOXKEHHS:
JelieHHe HaJaBOE, IMOYKOBAaHHUE OJHO- W MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHHe, BETETATUBHOE
pa3MHoxeHue. VIckyccTBeHHOE KIIOHUPOBAHUE OPTaHU3MOB, €0 3HAYSHHE IS CEJIEKIIHH.

ITonmoBoe pasmMHOXKEHHE, €r0 OTINYHS OT OECIOI0TO.

Meiioz. Ctaauu meitosa. [Iponiecchl, mpoucxosiue Ha cTagusix Meio3a. [loBegeHne xpoMocoM B
Meroze. Kpoccunrosep. buosornueckuii cMbICI U 3HAYE€HUE MEH03a.

I'amerorene3 — mpomecc 00pa30BaHWS TOJOBBIX KIETOK Y JKHBOTHBIX. lloNOBBIE IKeme3bl:
CEMEHHHKH U SnIHUKHN. O0pa3oBaHUe U Pa3BUTHE MOJIOBBIX KIETOK — raMeT (CIiepMaTo30u1, STHIEKIeTKA)
— cmepMaroreHe3 W oBoreHe3. (OcoOEHHOCTH CTPOCHHS SUNEKIETOK W CHEPMaTO30U[OB.
OmnonorBopenue. [lapTeHorenes.

NupuBunyansHOoe pa3BuTHE (OHTOTEHe3). OMOpHOHANBHOE pa3BUTHE (IMOpHOTEeHe3). DTarbl
SMOPHOHAIBHOTO PpA3BUTHS Y TO3BOHOYHBIX JKHUBOTHBIX: JIPOOJIEHWE, TaCTPYJALUs, OpraHOTeHe3.
[loctaomOpronansHOEe  pa3BuTHE. THIBI  TOCTIMOPHOHAIILHOTO — Pa3BUTHA:  TMPSAMOE,  HEMpsIMOoe
(mmunHOYHOE). BrimsiHue cpepl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BEI3HIBATH BPOXKIEHHBIE
YPOICTBA.

Poct m pasButrue pacteHmil. OHTOr€HE3 IIBETKOBOTO pACTEHHSA: CTPOCHHE CEMEHH, CTaJHuu
Ppa3BUTHSL.

JdeMoHcTpanum:

Tabmumelr 1 cxembl: «DOpMBI Pa3MHOKEHUS OPraHU3MOBY», «/IBOWHOE OILTOMOTBOpEHHE Y
[[BETKOBBIX pacTeHui», «BereraTuBHOEe pa3MHOXEHHE pacTeHHiD», «JleneHne KIeTKH OakTepuiiy,
«CTtpoeHue mOJIOBBIX KIETOK», «CTpoeHue xpomocoMbl», «Kierounsii mukmy, «Pemnukamus JHK»,
«Muro3sy, «Meioszy, «IIpsimoe u HenpsiMoe pa3BUTHEY, «]'aMETOTeHE3 Y MIIEKOMUTAIOMINX U YEIOBEKaY,
«OCHOBHBIE CTaIUN OHTOTEHE3AY.

OObopynoBanue:  MHKPOCKOIN,  MHKponpemnapatsl — «CriepMaro30uAbl  MIIEKOIUTAIOLIETO»,
«litnexnerka MiekonuTaromero», «KaprnokuHe3 B KIETKaX KOpeHIka JIyKa), MarHUTHas MOJENb-
amiukanus «Jlenenue xkiuetkm», moaens JJHK, Mmogens Merada3Hoit XpoOMOCOMEL.

JlaGopaTopHble U MPAKTHYECKUE PAOOTHI:

Jlaboparophas pabora Ne 3. «HaOmroeHre MUTO3a B KJIIETKaX KOHUMKA KOPEIIKa JIYKa Ha TOTOBBIX
MUKpOIIpenapaTaxy.

Jlaboparophass pabora Ne 4. «M3ydyeHWe CTPOEHHS IIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTaxy.

Tema 6. HacjiencTBeHHOCTHh M HU3MEHYMBOCTH OPraHM3MOB.

IIpenmer u 3agaun reHeTukd. VcTopust pa3BuTHs reHETHKH. Poib muronornn u sMOPHOTIOTHH B
CTaHOBJICHHH TEHETHKH. BKiaz pOCCHIICKMX W 3apyOeKHBIX YUEHBIX B Pa3BUTHE T€HETHKH. MeTombl



TeHETUKH  (THOPUIONOTHYECKUH, LUTOrCHETHYECKUH, MOJIEKYIsipHO-TeHeTHYeckuit). (OCHOBHBIC
TeHETHYECKUE MOHATHS. | eHeTHueckas CUMBOJIMKA, HCIIOJIb3yeMas B cCXeMaX CKpEIUBaHUM.
3aKOHOMEPHOCTH HacJeq0BaHUs TPU3HAKOB, ycTaHOBIeHHBIe [. Mennmenem. MoHoruOpuaHoe
CKpelrBaHue. 3aKoH eIUH0-00pa3us rHOpua0B NepBOro nokoseHus. [lpaBuino noMuHupoBaHUs. 3aKOH
pacileruieHns Ipyu3HakoB. I 'unore3a ynuctoTsl raMeT. [loHOe U HEMOTHOE JOMUHHUPOBAHHUE.

JurnbpugHoe ckpemnBaHue. 3aKOH HE3aBUCUMOTO HacJieI0OBaHUs IpU3HaKoB. LluTorenernueckue
OCHOBBI ~ JUTMOPHIHOTO  CKpEIIMBAaHMA.  AHaTU3Upymollee  cKpeumuBaHue.  Vcmonmb3oBaHue
AHATM3UPYIOIIETO CKPELIUBAHUS IS OTIpeesICeHHS TeHOTUIIa 0COOH.

CuensieHHOe HacienoBaHue Npu3HakoB. Pabora T. Moprana mo cuemieHHOMY HaclleJOBaHHIO
reHoB. Hapyiienue cuernienys TeHoB B pe3ysIbTaTe KPOCCHHIOBEPA.

XpOMOCOMHas TEOPHs HACNIEACTBEHHOCTH. | eHETHUECKUE KapThl.

I'enetuka mona. XpOMOCOMHOE ONpeAesieHHe Ioya. AyTOCOMBI M TIOJOBBIE XPOMOCOMBI.
I'omorameTHsle U rereporaMeTHble opranu3mel. HacnenoBanue npu3HakoB, CHEIUIEHHBIX C ITOJIOM.

N3menunBocTh. BuIbl M3MEHUYMBOCTH: HEHAcl€ACTBEHHAas M HacleicTBeHHas. Ponb cpensl B
HEHACJIEICTBEHHOU HU3MEHYUBOCTH. XapakTepucruka MO (PHUKATUOHHON HU3MEHYUBOCTH.
Bapuanvonnsiii psa W BapuanuoHHas KpuBas. Hopma peakumu mnpusHaka. KomuuecTBeHHblE U
KadeCTBEHHbIC IPU3HAKU M MX HOpMa peakiuu. CBOWCTBa MOAM(PHUKAIMOHHONW H3MEHYNBOCTH.

HaCHCI[CTBeHHaSI, WNJIIM TCHOTUITMYCCKasl, U3BMCHYNUBOCTD. KOM6I/IHaTI/IBHaﬂ H3MEHUYMBOCTEL. Melo3 u
MOJIOBOM MPOIECC — OCHOBA KOMOWMHATUBHOW HM3MEHUMBOCTH. MyTallMOHHAsT W3MEHYHBOCTb.
Knaccupukanms wmyrtaumid: TeHHBIE, XPOMOCOMHBIC, TE€HOMHBIE. YacToTa W TPUYMHBI MYyTalWi.
Myrarennpie (QakToppl. 3aKOH TOMOJIOTHYECKHX PAJOB B HACIEACTBEeHHON wm3MmenunmBoctn H. .
Bagunosa.

BresaepHast HaCIeACTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka 4yenoBeka. Kapuotun yenoBeka. (OCHOBHBIE METOIbl TE€HETUKH  YEJIOBEKA:
TeHEAJIOTUYECKHA, OJM3HEIOBBIH, ITUTOT€HETHIECKUN, OMOXUMHYECKHN, MOJEKYISIPHO-TEHETHIECKUIL.
CoOBpEeMEHHOE OIpeAeCHUE TEeHOTHIA: IMOJHOI€HOMHOE CEKBEHHUPOBAHHE, T'€HOTUIIUPOBAHHE, B TOM
yucie ¢ nomotnbto [11[P-ananmnza. HacnencTBeHnbpie 3a001eBaHns YeIOBEKa: TeHHbIE 00JIe3HU, OOJIE3HH C
HACJICJICTBEHHON NPEeIpaciooKeHHOCThIO, XPOMOCOMHBIE Oone3nu. CoMaTudecKkre W TeHepaTHUBHBIC
myTtanuu. CTBoNOBBIe KieTKH. [IpuHIMIBI 3m0poBOro 00pa3a >KHW3HH, AMATHOCTUKU, TMPOPUIAKTUKA U
JIEYEeHUsI TeHETUYEeCKNX Oose3Heil. MenuKo-rTeHeTHYecKoe KOHCYJIbTHPOBaHHEe. 3HAUYEHUE MEIUITUTHCKON
TE€HETHKH B MIPEIOTBPAIICHNH U JICUSHUN TeHETHYECKUX 3a00JIEBAaHUI YeIIOBEKA.

JdeMoHcTpanum:

IToptpersr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Uerepuxos, H. B. Tumodees-PecoBckuii,
H. U. BaBuios.

Tabmuis! u cxembl: «MOHOTHOPHUIHOE CKpPEIIMBAHUE U €r0 IUTOTEHETHYEeCKash OCHOBAY, «3aKOH
pacIieruieHdss W €ro IIMTOTeHeTHYecKas OCHOBa», «3aKOH YHCTOTHI TameT», «JlurnbGpumHoe
CKpemurBaHuey, «Lluronornyeckue OCHOBBI JUTHOPUIHOTO CKPEIUBaHUD), «Meio3y», «B3anMmopeiicTere
aJUIENIbHBIX TE€HOB», «['€HeTHYecKHe KapThl PACTeHH, >XKMBOTHBIX M 4YelOBEKa», «['eHeTwka momiay,
«3aKOHOMEPHOCTH HACJIEJOBAaHUA, CIEIUIEHHOTO C Mmonom», «KapuoTumel yenoBeka W KHBOTHBIXY,
«Bugsl m3MeHunBOCTHY, «MoanpukaoHHas W3MEeHYHBOCTh», «HacnemoBanue pesyc-akropay,
«l"eHeTHKa rpymi KpoBu», «MyTaloHHas U3MEHUUBOCTbY.

OOopymoBanne:  MoJeNH-anmIuIMKanuu — «MoHoruOpuaHOEe  CKpemuBanue»,  «HemomHoe
TOMUHUpOBaHHME», «JlurumbpumaHoe ckpemuBanme», «llepekpécT XpoMOCOM», MHKPOCKON M|
MUKpornpenapar «/po3oduna» (Hopma, myrarmuu (HOpMBI KPHUIEEB U OKpacKH Tena), repoapuii «I opox
IIOCEBHO».

JlaGopaTopHble U MPAKTHYECKHE PA0OTHI:

Jlaboparophast paGora Ne 5. «M3ydeHue pe3yabTaTOB MOHOTHOPHUAHOIO U JUTHOPHIHOIO
CKPELIMBaHUS Y IPO30(HIIBI Ha TOTOBBIX MUKPOTIpENapaTaxy.

Jlaboparophast pabora Ne 6. «lM3yuenue MOAM(PUKAIMOHHON M3MEHYMBOCTH, IOCTPOCHHE
BapUALMOHHOTO psifia U BApUALIMOHHON KPUBOW».



JlaGoparophas pabota Ne 7. «AHanu3 MyTauui y Apo30¢uIibl Ha TOTOBBIX MUKpOIIpEnapaTax».

[Ipaktrnueckas padota Ne 2. «CocraBieHue U aHAIH3 POAOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBBI OMOTEXHOJIOTHM.

Cenexkuus Kak Hayka M IIpolecc. 3apoKIEHHE CeJleKIMH W jaoMecTHkauusd. Yuenue H. U.
BaBuioBa o0 ULeHTpax NPOHMCXOXKICHHS W MHOrooOpasusi KyJdbTYpHBIX pacTeHuil. LleHTpbl
MIPOUCXOXKJICHHUS TOMAIIHUX KUBOTHBIX. COpT, MOpPOJa, IITaMM.

CoBpeMeHHBIE METOJIBI CeNeKIMUA. MaccoBBbI U MHAMBUAYANbHBIA OTOOPHI B CEIEKINH PacTeHHUH
u KUBOTHBIX. OleHKa dKcTepbepa. BIM3KOpoICTBEHHOE CKpellMBaHWE — MHOPWUAMHT. UwncTas JTUHHA.
CkpemnBanue 4YUCTHIX JHHUH. ['eTeposuc, mnu rubpugHas cuina. HepoicTBeHHOE CKpelMBaHue —
ayropunuar. OtpanéHnas ruOpuanszanus u e€ ycrexu. VICKycCTBEHHBI MyTareHe3 W MOJIy4eHHUe
MOJIUIUIONI0B. JJOCTHKEHNS CENEKIIMH PACTEHUH, KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonornss kak oOTpacnb MPOU3BOJACTBA. ['€HHas WHXKEHepus. OTambl CO3/JaHUA
pexomOuHanTHOM [IHK u Tpancrenuoix opranuzMoB. Kierounas wmxeHepus. KieTouyHble KyJbTypBI.
MukpoxkiIoHaIbHOE pa3MHOKEHHUE pacTeHuil. Knonuposanue BBICOKOIPOAYKTHUBHBIX
CEJIbCKOXO3SIMCTBEHHBIX OPTaHU3MOB. DJKOJOTHYECKHEe U dThdeckue mpobdinembl. [MO — reHeTndecku
MOIU(PHUIMPOBAHHBIC OPTaHU3MBEI.

JemoHcTpanuu:

Ioptpetsr: H. U. Basunos, U. B. Muuypus, I'. JI. Kapneuenko, M. ®. IBanos.

Tabmuuel u cxembl: kKapta «LIeHTpBI POUCXOXKICHHUS U MHOT000pa3Hsl KyJIbTYypHBIX PacTECHHI»,
«[lopoapl IOMaNIHUX >KUBOTHBIX», «CopTa KyNbTYpHBIX pacTeHUit», «OTnanéHHas THOpUAN3AIM,
«Paboter axkagemuka M. @. HMsanosa», «Ilomumionaus», «OObeKTEI OMOTEXHONOTHH», «KieTo4dHbIE
KyJBTYpBI H KIIOHHpOBaHUEY, « KOHCTpyrpoBaHNe U IEPEHOC TEHOB, XPOMOCOM.

Ob6opynoBanue: MyJISDKH IUIOJOB M KOPHEIJIONOB AMKHUX (OPM M KyJIbTYpPHBIX COPTOB PacTECHHIH,
repOapuii «CenbCKOX03HCTBEHHBIE PACTCHUS.

JlaGopaTopHble H MPaKTHYeCKHe PadOTHhI:

Okckypeusi «OCHOBHBIE METOABI M JOCTW)KEHHUSI CEJeKLIMHM pAacTeHUH W KUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTaHILHIO, IUIEMEHHYIO (hepMy, COPTOUCTIBITATENbHBIA YUYACTOK, B TEIUIMIHOE XO35HCTBO,
71a00paTopuIO arpOyYHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

11 KJIACC

Tema 1. DBoIOHUOHHASA OHOIOTHSA.

IIpennocbulk BO3HHUKHOBEHHS 3BONIOLMOHHONW TEOPUH. ODBONIOIMOHHAS TEOpPHUs U €€ MeCTO B
Ouosiorun. BiansHue 3BOMIOIMOHHON TEOPHUHU HA PAa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CBuzerenscTBa 3BOMOLMU. [lalleOHTONOrHYECKHE: TOCIENOBATENBHOCTD MOSIBICHUS BHIOB B
NaJICOHTOJIOIMIECKO JleTonucH, nepexoausie ¢popmbl. buoreorpaduueckue: cxoAcTBo U pazianune GayH
1 (QJIOp MATEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHEe: CXOICTBA M pa3yinuus HSMOPHOHOB Pa3HBIX BHAOB I03BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE, PYAMMEHTApHBIE OpPraHbl, ATaBU3MBI.
MonekynsipHO-OHOXMMHUYECKHE:  CXOJACTBO  MEXaHM3MOB  HACJEACTBEHHOCTH M OCHOBHBIX
METa0O0IMYECKHX ITyTeH Y BCEX OPraHU3MOB.

OpomononHas teopuss Y. [lapeuHa. IlpeAnochbuIkd BO3HUKHOBEHMS JapBHHH3MA. J[BHIKyIne
CHJIBI 3BOJIOLMH BUAOB 1o JlapBuHY (M30BITOUHOE Pa3MHOXKEHHE NpPU OTPAHUYEHHOCTH PECYPCOB,
HeonpeaeaéHHas N3MEHYHBOCTh, 00ph0a 3a CyIeCTBOBAHUE, ECTECTBEHHBINH 0TOOD).

Cunrernueckas teopust 3Bononuu (CTD) 1 e€ 0OCHOBHBIE MOJIOKEHUS.

Muxkposomrorus. [Tomysiuys kak eIMHULA BUA U 3BOIIOLUN.

Jdewkyme cwmibl  (pakTopsl) 3BONIONMU BUJIOB B Tpupojae. MyTalMOHHBIA TIporecc |
KOMOWHATHBHAsI N3MEHYMBOCTh. [lomynsiimoHHbIe BOJHBI | Apeiid renos. M3onsims u Murpanms.

EcrecTBeHHBIN 0TOOp — Hampapmstomuil Gakrop sBomonun. opMbl ecTecTBEHHOTO 0TOOpA.



[IprucnocoOneHHOCTh OPraHU3MOB Kak pe3yibTaT 3Bojronuu. Ilpumepsl mpucmocoOieHuit y
Opranu3mMoB. ApoMop¢03bl U HIUO-aJaNTALIH.

Bung wu BumooGpasoBanme. Kputepum Buzma. OcHoBHble (opMBI  BHI00OPa30BaHUSL:
reorpapuueckoe, 3KOJI0rH4YecKoe.

MakposBomonusi.  DopMbl  3BOTIONMH:  (UIETHYECKas, [AWBEPreHTHAs, KOHBEPreHTHas,
napamiensHas. HeoOpaTuMocTh SBOTIOIHY.

IIpoucxoxaenue OT HeCHEeIUaTU3UPOBAaHHBIX MpenkoB. IIporpeccupyromas crenuamTu3anus.
AnanTuBHAasA paguanus.

JdeMoHcTpanum:

Ioptpertsr: K. Jlunnel, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens, .
Mrosnep, A. H. Cesep1ios.

Tabmuuer u cxembl: «Pa3BuTHE OpraHMYeckoro Mupa Ha 3emie», «3apOIbIIH IO3BOHOYHBIX
JKUBOTHBIX», «ApxeonTepukc», «Dopmbl O0OppOBI 3a cymiecTBOBaHHE», «EcTecTBeHHBI OTOOPY,
«MHoroobpasue copTOoB  pacTeHHit», «MHoOrooOpasue mOpoJ  KHUBOTHBIX»,  «llomymauuu»,
«MyTaloHHasT HM3MEHYHBOCTB», «ApoMopdosbl», «Manmoamantanumm», «OOmas aereHepanusy,
«dBmwxymue cuibl sBomonuuy, «Kapra-cxema mapmipyra myrtemectBust Y. Jlapsuna», «boprba 3a
cymiectBoBanue», «llpucnocoOieHHOCTs — opraHu3sMoBy», «leorpaduueckoe BHAOOOPa3OBAHUEY,
«DKOJIOTHYeCcKOe BUI000pa30BaAHUEY.

O06opynoBaHue: KOJUIEKIINS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HA0OD IJIOJI0B U CEMSIH,
Koyuteknust «lIpuMepsl 3alIUTHBIX MPHUCIIOCOONEHUI Y )KUBOTHBIX», MOJieNlb «OCHOBHBIC HAIPaBICHUS
3BOJIOLMNY, 00bEMHAsE MoJeNb «CTpOEHHE TOJIOBHOTO MO3Ta MTO3BOHOYHBIXY.

Buoreorpaduueckas kapra Mupa, KomwieKuus «PopMbl COXPaHHOCTH MCKONAEMBIX XHBOTHBIX H
pacTeHuii», Mmogenb anmukanusa —«llepekpéct Xpomocom», BiIaxHele mpemapaTsl «PaszBuThe
HacekoMoro», «Pa3Butue msArymkn», MuKkporpenapar «/Ipo3zoduna» (Hopma, MmyTaunu GopMbl KpbUIEEB
Y OKpPAaCKH Tela).

JlabopaTopHble H MPaKTHYeCKHe PadOTHhI:

JlaGoparopnast padora Ne 1. «CpaBHeHHE BHIOB 110 MOP(OIOTUIECKOMY KPUTEPHION.

JlaGoparophast padora Ne 2. «OnucaHue NpUCIIOCOOJICHHOCTH OpraHu3Ma U €€ OTHOCHUTEIHHOTO
XapakTepay.

Tema 2. Bo3dHnKHOBeHHMe H pa3BUTHE KU3HU HA 3em.Ie.

JloHay4HBIE TPECTaBICHUS O 3apOKACHNH KU3HU. HaydHble rUNOTE3bl BOSBHUKHOBEHUS JKU3HH Ha
3emiie: abHoreHes U MaHCepMus. XUMHUYeCKas HBOTIONUs. AOMOTeHHBI CUHTE3 OPTaHNYECKUX BEILECTB
U3 HEOPraHWYECKUX. DKCIEPUMEHTAIIBHOE MOATBEPXKICHUE XUMUYECKON 3Bomtonu. HavanbHble aTansl
Oomornoruueckoit sBomoruu. ['wmoresa PHK-mmpa. ®dopmupoBanne MeMOpaHHBIX CTPYKTYp |
BO3HUKHOBEHHE NPOTOKJIETKH. [lepBrle kieTknm M ux sBomonus. POpMHUPOBAHUE OCHOBHBIX TIPYII
JKUBBIX OPTaHU3MOB.

Pas3BuTne xu3HM Ha 3emie 1o paM U nepuogam. Karapxeil. Apxelickas U MpOTEpO30HCKas 3pHI.
[lameozoiickas spa u e€ mepuodbl: KeMOPHICKHIA, OPJOBUKCKHHA, CHIYPHUIACKHH, JIEBOHCKHUH,
KaMEHHOYT OJIbHBIH, TEPMCKHIA.

Meso3olickas 3pa u €€ nepuo/ibl: TPUACOBBIN, IOPCKUNA, METOBOM.

Kaiino3zoiickast apa 1 €€ nepuo/ipl: NajieoreHoBbI, HEOIr€HOBBIM, AHTPOIIOTEHOBBIH.

XapakTepucTHKa KIMMaTa W TEOJIOTHYeCKHX ImporeccoB. (OCHOBHBIE 3Talbl  JBOJIOIHU
PacTUTENHLHOTO M YKUBOTHOTO MHpa. ApoMopQo3bl y pacTeHWi W >KUBOTHBIX. [losiBIeHME, pacuBeT U
BBIMHpPAHHUE TPYII KUBBIX OPTaHU3MOB.

Cucrema OpraHu4ecKoro Mupa Kak oTpakeHue 3Bomonnd. OCHOBHBIE CUCTEMAaTHYECKHE TPYIIITbI
OpPTaHU3MOB.

OBOIONMS YeJIoBeKa. AHTPOMNOJOTHS Kak HayKa. Pa3BUTHE TPEACTaBIEHUI O MPOUCXOXKICHUU
yenoBeka. MeToapl u3ydeHus aHTpororene3a. CXOICTBA W Pa3IWYMsl YEIOBEKAa M JKWBOTHBIX.
CucreMaTHuecKoe I0JIOKEHHUE YeJI0BeKa.



JBwxkyuiie cuisl (paxTopbl) aHTpororenesa. HaciencTBeHHas M3MEHUYHMBOCTh M €CTECTBEHHBIIH
ot60p. OOIIeCTBEHHBIH 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUi TPy/Aa, MBIIUICHUE, PEYb.

OcCHOBHBIE CTaJUM W BETBH 3BOJIIOLIMU YEJIOBEKa: aBCTpajionuTeku, Uemoek ymensid, Uenosek
npsaMmoxoasumi, YenoBexk HeaHaepranbckui, YUenoBek pasyMHbld. HaxoakW HMCKOMaembIX OCTaTKOB,
BpEMsI CYLIECTBOBaHMsI, 00JIACTh PACIIPOCTPaHEHHs, 00bEM rOJIOBHOTO MO3ra, 00pa3 JKH3HHU, OPYIusL.

UYenoseueckne pacbl. OCHOBHBIE OOJBIIUE pachl: eBporecouHas (eBpa3uiickas), HErpo-
aBCTpAJIOUIHAS (axBaTopuanbHasi), MOHTOJIONTHAs (a3maTcko-amMeprKaHCKas). YepTsl
MPUCTIOCOOJIEHHOCTH TIPEICTaBUTENICH YeNOBEYECKHX pac K YCJIOBHSIM CyIIeCTBOBaHUs. EIWHCTBO
yenoBeueckrx pac. Kputnka pacuzma.

JdeMoHcTpanum:

[optpetsi: @. Pean, JI. Iactep, A. Y. Onapun, C. Munnep, I'. FOpu, Y. lapBus.

Tabmuuer u cxemsl: «Bo3HnkHOBeHHe COJNHEUHOW CHCTEMBbD», «Pa3BUTHE OpPraHU4YecKOTO0 MUpPay,
«PacturenbHasa knetka», «KuBoTHas kierka», «lIpokapuotuueckas kineTka», «CoBpeMEHHas cucTeMa
OpraHuyuecKkoro Mupa», «CpaBHEHHE aHATOMHUYECKHX YEepT CTPOCHUS YeJOBEKa M YeIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeECTa TMAaJICOHTOJNIOTHYECKHX HAaXOAOK NPEAKOB COBPEMEHHOTO YEJIOBEKay,
«/IpeBHelimue moan», «pesHue moan», «Ilepspie coOBpeMEHHBIE JII0IN», «HenoBeuecKue pacoD.

Ob6opynosanue: mymsoku «[IporcxoxaeHne 4enoBekay (OIOCThI aBCTPaJIONHUTEKa, MUTEKAHTPOIA,
HeaHJepTaliblia, KPOMaHBOHIA), CJCTIKA WM H300paKeHH KAMEHHBIX OpYIUil MEepBOOBITHOTO YEIOBEKa
(xamHH-"YoOMITIEpHI, pyOuITa, ckpebia), reoXxpoHoIornyeckast Tabiauna, Komekus «DopMbl COXpaHHOCTH
HCKOTaeMbIX KHUBOTHBIX U PaCTEHUI.

JlaGopaTopHbIe M MPaKTHYeCKUe PadOThI:

[IpakTrueckas pabora Ne 1. «/3ydeHwWe HMCKOMAaeMBIX OCTATKOB PACTEHHH W JKUBOTHBIX B
KOJUIEKLUSX).

OKCKypcusi «DBONIOIMS OPraHMYecKoro Mupa Ha 3emie» (B ©CTECTBEHHO-HAYYHBIN HITH
KpaeBeTUeCKUi My3el).

Tema 3. OpranusMbl U OKPY:KAOLIAs cpeaa.

OKOJIOTHsl Kak Hayka. 3aJladyd M pas3lelibl 3KOJOruu. MeTollbl 3KOJOTMYECKHX HCCIIETOBAHUM.
DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOT'0O YEJIOBEKA.

Cpenpl 00MTaHUST OPraHU3MOB: BOJIHAS, HA36MHO-BO3 IyIITHAS, [IOYBEHHAS, BHYTPHOPTaHU3MEHHAsI.

Oxonorndeckre  Qakrtoppl. Kiaccudukamuss  dkomoruyeckux — (GakTopoB:  aOMOTHYECKHE,
OMOTHYECKHEe U aHTPOIIOTeHHbIE. J[eiicTBre HKOIOTHYecKiX (GaKTOPOB HAa OPTaHU3MEI.

AbGuotndeckue (HakTOpBI: CBET, TemIepaTypa, BiakHocTb. DortomepuoamsMm. [Ipucmocodnenus
OpPTraHU3MOB K JIEHCTBHIO a0MOTHYECKHX (aKTOPOB. bruomornyeckue puTMEl.

buorndeckne dakropbl. Bumel OMOTHYECKHX B3aWMOJEHCTBUI: KOHKYPEHIIWS, XWUITHHYECTBO,
cumbno3 u ero ¢Gopmel. [lapasutusm, koomepamus, MyTyaiaw3M, KOMMEHCAIM3M (KBapTHPaHCTBO,
HaxJIeOHWYeCTBO). AMEHCaNM3M, HEWTpamu3M. J3HaueHHe OWOTHYECKMX B3aUMOJCHCTBHMA IS
CYIIIECTBOBAHMUSI OPTaHU3MOB B TIPUPOIHBIX COOOIIECTBAX.

DKOJIOTMUECKHE XapaKTEPUCTUKU monysiuud. OCHOBHBIE MOKA3aTeIu MOMYJISIUU: YUCICHHOCTD,
IUIOTHOCTB, POKJAEMOCTh, CMEPTHOCTD, MPUPOCT, MUTpalysl. JMHaMHMKa YHUCIEHHOCTH MOMYJALUU U €€
perynanus.

JdemoHcTpanuu:

IToptpetsr: A. I'ym6ombar, K. @. Pynbe, 3. I'ekkens.

Tabmumsr w1 cxemsl: kaptra «lIpupomnbie 30HBI 3emin», «Cpeasl OOWTaHHS OpPTaHU3MOBY,
«Dotoneproanzmy», «llomynsamum», «3aKOHOMEPHOCTH POCTa YHCIEHHOCTH MOMYJSIIUK HWH(]y30pun-
TyQenbkm», «llumesbie nenm».

JlaGopaTopHbie U MPAKTHYECKUE PA0OTHI:

Jlaboparophast pabora Ne 3. «Mopdosiornyeckue 0COOEHHOCTH PACTEHHUH M3 Pa3HbIX MECT
oOWTaHU.

Jlaboparophas padota Ne 4. «BiusiHue cBeTa Ha POCT M pa3BUTUE YEPEHKOB KOJIeycay.

IMpakTuueckas padora Ne 2. «[Toacu€T MIOTHOCTH MOMYJISAIUI Pa3HbIX BUIOB PACTCHHUI.



Tema 4. CoobmiecTBa M IKOJIOTHYECKHE CHCTEMBI.

CoobmiecTBO Opranu3mMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHIOBas, MPOCTPaHCTBEHHas,
Tpoduueckas (numesas). Bugsi-nomuHantel. CBsizu B OHMOLIEHO3E.

OKonoruveckue cucTeMbl (9kocucTembl). IloHsATHE 00 53KOcHMcTeMe H  OHOTeoleHO3€.
OyHKIMOHATBFHBIE KOMIOHEHTHI 3KOCHCTEMBI: IMPOAYLEHTH, KOHCYMEHTHI, PedyleHTh. KpyroBopot
BEIIECCTB M IMOTOK 3HEPrHMM B dKOcHUCTeMe. Tpoduueckue (IMHUIIEBBIE) YPOBHU 3KOCHUCTEMBI. [luiieBble
uenu u cetd. OCHOBHBIE MOKAa3aTeIH SKOCHCTEMBI: OMoMacca, MPOLyKIHs. DKOJIOTHUECKUE MUPAMUIbL:
NPOAYKIMU, YUCICHHOCTH, Oromacchl. CBOHCTBA 3KOCHCTEM: YCTOMYMBOCTD, CAMOPETYJISINS, Pa3BUTHE.
Cykueccust.

[lpupoaHble  SKOCHCTEMBL. JKOCHCTEMBI 03€p M peK. OKOCHCTeMa XBOWHOIO WM
HIMPOKOJIUCTBEHHOTO Jieca.

AHTpOIIOTEHHBIE  YKOCHUCTEMBI.  ATpO3KOCHCTEMBI.  YpOoskocucTembl. buonormueckoe
XO3HCTBEHHOE 3HAUEHUE arPOAKOCUCTEM M YPOOIKOCUCTEM.

Buopasznoobpasue kak ¢akTtop ycTOWUMBOCTHM OdKocucTeM. CoxpaHeHHe OHOJIOTHYecKOro
pa3HooOpasus Ha 3emiie.

Yuenue B. U. Bepnaackoro o O6mocdepe. I'panunpl, coctaB U cTpykTypa Ouocdepsl. Kuoe
BeniecTBO U ero (QyHkiuu. OcobeHHOCTH OHOchepbl Kak TI00aJbHOW 3KOCHUCTeMBbI. J[MHaAMUYeckoe
paBHOBecHe 1 oOpaTHast CBs3b B Ouocdepe.

KpyroBopoThI BEIIECTB M OMOT€OXMMUYCSCKUE ITUKIIBI 3JIEMEHTORB (yriiepojia, a30Ta). 30HaIbHOCTh
ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

YenmoseuectBO B Omocdepe 3emmu. AHTpONOTeHHBIE W3MEHEHUs B Omocdepe. [mobampHBIC
HKOJIOTUYECKHUE MTPOOIEMBI.

CocymecTBoBanue npupoabl U 4denoBeuecTBa. CoxpaHeHue OnopasHOOOpas3usi Kak OCHOBa
ycroiunBocT Ouoceppl. OCHOBa pPalMOHAIBLHOTO YIPaBIEHUS HPUPOIHBIMH pecypcaMH M HX
ucnosb3oBanue. JlocTikeHns: ONoJOrH U OXpaHa IPUPOIBL.

JdeMoHcTpanum:

Iloptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepranckuid.

Tabmuuer u cxemsl: «llumessle nenn», «buoumenos3: cocraB u crpykrypa», «llpupoxnnsie
coobmiectBay, «llenn nmuranus», «OKojorudeckas nupamuga», «buocdepa m yenosek», «IKocucrema
IIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHUCTeMa XBOMHOro eca», «buomeHo3 Bomoéma», «ArpoueHO3»,
«[IpuMepHBIE aHTPONOIEeHHbIE BO3ACHCTBHA Ha NPHUPOLY», «BakHedIIne HCTOYHMKM 3arps3HEHHS
BO3/lyXa U TPYHTOBBIX BO», «IlouBa — BaxkHelmas cocrapisomas onochepo», «PakTopsl Jerpaganiu
nouB», «llapHukoBblil 3dexT», «DakTopel PaaMOAKTUBHOTO 3arpsizHeHHs Ouocdepb», «OOmas
CTpyKTypa Omocdeps», «Pacnpocrtpanenue xu3Hu B Ouocdepe», «O30HOBBI 3KpaH Onocheps»,
«Kpyrosopor yriepona B 6uocgepe», «KpyroBopor a3ora B npupoae».

ObopynoBanue: Mojenp-ammuMkanus «TunuyHble OHOLICHO3BDY, repOapuil  «PacTurenbHbIe
coobuiecTBay, komekuuu «buomenos», «Bpeaurenn BaKHEHIIMX CEIbCKOXO3SHCTBEHHBIX KYJIBTYDP»,
repbapuy M KOJUIEKUUH PACTEHUIl M KMBOTHBIX, NPUHAIUIEKALINE K PasHBIM HKOJOTMYECKHM TpyIIam
onHoro Buaa, Kpacnas kaura Poccuiickoit ®enepanuu, n300pakeHuss OXpaHsIeMbIX BHIIOB PACTEHUH U
’KHUBOTHBIX.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA ITPOI'PAMMEI 110 BUOJIOTM HA BA3OBOM
YPOBHE CPEJHEI'O OBILIIEI'O OBPA3OBAHUA

Cormacao ®I'OC COO, ycraHaBiauBaroTCs TpeOOBaHUS K pe3yIbTaTaM OCBOCHHS O0YJarOIIUMUCS
IpOrpaMM CpeaHero o0Iero 00pa3oBaHMs: JINIHOCTHBIM, METAIPEIMETHBIM 1 IIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType TMYHOCTHBIX pe3yabTaTOB OCBOCHUS mpeaMera «broaorus» BIIEICHBI CIEIYIONINE
COCTaBJISIONINE: OCO3HAHWE OOYJaIOIUMUCS POCCHICKON TPakKIAHCKOM HIEHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITETFHOCTH U CAaMOOTIPEIeNIEHHIO0, HAIMYME MOTHBAINH K 00y4eHHI0 ONOIIOTHH,
IIeJICHAIIPAaBIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHWH JTUYHOCTH HAa OCHOBE KIIOYEBBIX IIEHHOCTEU U
WUCTOPUYECKHX TPATUINHA Pa3BUTHA OMOIOTHYECKOTO 3HAHUS, TOTOBHOCTh M CITOCOOHOCTH 00yYaOITUXCS
PYKOBOJICTBOBAaTbCSI B CBOEH [JIEATEIBHOCTH II€EHHOCTHO-CMBICJIOBBIMH YCTaHOBKAMH, NPHCYLIUMHU
CHUCTeMe OWOJOTHYECKOT0 00pa3oBaHMs, HAIWYNE HKOJOTHYECKOTO0 MPAaBOCO3HAHHUSA, CIIOCOOHOCTH
CTaBUTb LIETIU U CTPOUTD KU3HEHHBIC TIJIaHbL.

JImgaHOCTHBIE pe3ynbTaThl OCBOEHUS mpeaMeTa «bHomorus TOCTHTaloTCs B €IWHCTBE YYeOHOU U
BOCITUTATENbHOU JEATENBHOCTU B COOTBETCTBUU C TPAJULUUOHHBIMUA POCCUMCKUMU COLMOKYIBTYPHBIMH,
HUCTOPUYECKUMH W JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, TMPHUHITHIMH B OOIIECTBE MpaBUIAMH U
HOpMaMH TIOBEJEHHSI W CIIOCOOCTBYIOT MpoIleccaM CaMOIIO3HAHUS, CAMOBOCIUTAHHUS W CaMOPa3BUTHS,
Pa3BUTHUS BHYTPEHHEH MO3UIUM JIMYHOCTH, NATPUOTHU3MA, YBAXKEHHMS K 3aKOHY U IPABOMOPSAKY,
YeI0BEKY TPyJa U CTapIleMy MOKOJIEHUIO, B3ANMHOTO YBa)XKEHHUS, 0EPEKHOTO OTHOIICHHS K KYJIbTYPHOMY
HacjleMI0 W TpaJuLMsIM MHOrOHaUMOHaNbHOro Hapona Poccuiickoir ®enepanuu, npupone u
OKpY>Karollel cpere.

JlmaHOCTHBIE pe3ynmbTaThl OCBOEHHS Yy4eOHOro mpeaMera «bHONOTHS» MOMKHBI OTpaXkaTh
TOTOBHOCTH M CTIOCOOHOCTBH O0YYarOMIMXCS PyKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH TO3HUIAEH
JUYHOCTH, CHUCTEMOW  IEHHOCTHBIX  OpPUEHTAlWH, TIO3UTHUBHBIX  BHYTPEHHUX  YOEKICHWUIA,
COOTBETCTBYIOIIUX TPAIUIIMOHHBIM IIEHHOCTSIM POCCHICKOrO OOIecTBa, pacHIMpeHHe KU3HEHHOTO
OTBITa W OMbBITA JACSITEIIBHOCTH B TIPOIECCE peau3allid OCHOBHBIX HAIPABICHUM BOCIUTATEIHHOM
JIEATeTLHOCTH, B TOM YHCJIC B YACTH:

1) rpakaIaHCKOr0 BOCIIMTAHMA:

c(hOpMHUPOBAHHOCTh TPAKIAHCKOW MO3MIIMUA O0YYArOIIerocs Kak aKTUBHOTO W OTBETCTBEHHOT'O
YJIeHa POCCHIICKOTO OOIIIECTBa;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MIPaB M 00S3aHHOCTEH, YBa)KEHNE 3aKOHA U MTPABOTIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JESTEIBHOCTH IIPU CO3/JaHUU Y4YEOHBIX IPOEKTOB,
pellleHnU Y4eOHBIX U MO3HABATEIbHBIX 3a/1a4, BHITIOJTHEHUN OMOJIOTMYECKUX DKCIICPUMEHTOB;

CIIOCOOHOCTh ONPECNIATh COOCTBCHHYIO IO3MIIMIO O OTHOIICHHIO K SIBJICHUSM COBPEMEHHOMH
SKM3HA U OOBSICHATE €€,

YMEHHE YYWUTHIBATH B CBOMX JIEHCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aWMOICHCTBUS
JIIOJICH ¢ Pa3HBIMHU YOSKICHUAMH, KYJIbTYPHBIMHU [IEGHHOCTSMU U COI[HAJIBHBIM IOJIOKEHUEM;

TFOTOBHOCTb K COTPYAHHUYECTBY B IIPOIECCE COBMECTHOIO BBINIOIHEHHS YU€OHBIX, T03HABATEIIBHBIX
M HCCIIENOBATEIBCKUAX 3a/1ad, YBOKUTEIHLHOTO OTHOIIEHWS K MHEHHIO ONIIOHCHTOB NPH OOCYXICHUH
CITOPHBIX BOIIPOCOB OHOJIOTHYECKOTO CONCPIKAHMS;

TOTOBHOCTb K T'YMAHUTAPHOW U BOJIOHTEPCKOMN JIEATENBHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:

c(hopMUPOBAHHOCTH POCCUHUCKON TPAKIAHCKON UACHTHYHOCTH, MATPUOTH3MA, YBAKCHHSI K CBOEMY
HapoJy, YyBCTBa OTBETCTBEHHOCTHU Mepea PoauHoOM, ropIocTH 3a CBOM Kpai, cBoto PonnHy, CBOil S3BIK U
KYJIBTYpPY, IPOILIOE U HACTOSIIIIEE MHOTOHALIMOHAILHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILUEHUE K MNPUPOAHOMY HACIEOUI0O U MaMATHUKAM HPUPOABI, JOCTHXKCHHUSIM
Poccuu B Hayke, HCKyCCTBE, CIOPTE, TEXHOJIOTUAX, TPYE;



CIOCOOHOCTh OLICHMBATh BKJIAJl POCCHHMCKUX YYEHBIX B CTAHOBJICHHUE W Pa3BUTHE OHOJIOTHH,
TIOHUMAaHUs 3Ha4YeHUs1 OMOJIOTHH B MO3HAHWUHM 3aKOHOB NPHUPOJBI, B H3HHU YEIOBEKAa U COBPEMEHHOTO
00111eCTBA;

uzaeliHast yoe:kIEHHOCTh, TOTOBHOCTD K CIIY)KEHHIO W 3ammre OTeuecTBa, OTBETCTBEHHOCTH 3a €ro
cys0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA

OCO3HaHHUE TyXOBHBIX IIEHHOCTEH pOCCUHCKOT0 HApo1a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO MOBECHNUS;

CIOCOOHOCTh OLIGHUBATH CHUTYalUI0 M MPUHUMATh OCO3HAHHBIC pEIICHHS, OPHEHTHPYSCh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

0CO3HaHKE JTUYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO Oy ayIIero;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM pPOAMUTEISM, CO3JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO
MIPUHATHUSA LIEHHOCTEN ceMeitHOM KH3HM B COOTBETCTBHHU C TPAAMLMAMU HaponoB Poccuy;

4) 3CTeTUYeCKOro0 BOCIIUTAHMS

JCTETUYECKOE OTHOLICHHE K MHpPY, BKIIOYAs JCTETHKY OBITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHMMAaHUE YMOLMOHAIBHOTO BO3AEHCTBUS )KMBOM MIPUPOJIbI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBID&KEHHUIO B pPa3HbIX BHJaX HMCKYCCTBA, CTpEMJIEHHE MPOSBIATH KauecTBa
TBOPYECKOM JINUHOCTH;

5) ¢usuyeckoro BocnUTAHUS, (POPMHPOBAHHS KYJIbTYPbI 310POBbS W 3MOIHOHAJIBLHOIO
O1aromoJsryuus:

MOHMMaHWE W pealn3anus 370pOBOro M 0Oe3omacHOTo o0pasza XW3HU (3I0pOBOE MHUTAHWE,
COOJIFOICHNe TUTHEHWYECKUX TPaBWI W HOPM, COaJaHCHPOBAaHHBIA PEXUM 3aHITHH ¥ OTIHIXa,
perymsapHas (pu3nueckas aKTHBHOCTB), OEPEKHOTO, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOIICHHUS K
coOCTBEHHOMY (PH3MYECKOMY U IICHXHYECKOMY 3/I0POBBIO;

MMOHWMaHWe TEHHOCTH MPAaBWJI HHIUBUAYAITHHOTO W KOJJIEKTHBHOTO O€30TAaCHOTO TOBEICHHS B
CUTYaIUsIX, YIPOKAIOIINX 3I0POBBIO U JKU3HU JIFOJIEH;

OCO3HAaHWE TIOCTEICTBUH W HENPUATUS BPEIHBIX NPUBBIYEK (YHOTPEOICHUS ajKOTOIIs,
HapKOTHUKOB, KYPEHHS);

6) TPy10BOro BOCHUTAHMSI:

TOTOBHOCTH K TPY.ly, OCO3HaHUE IIEHHOCTH MacTepCTBa, TPYAOII00HeE;

TOTOBHOCTh K aKTHBHOH JIEATENLHOCTH TEXHOJOTHYECKOW W CONMAIbHOW HAlpaBICHHOCTH,
CIOCOOHOCTHh HHUITUHPOBATD, TUIAHUPOBATH 1 CAMOCTOSITETIFHO BBITIOHSTE TAKYIO JIEATEIEHOCTE;

WHTEpEC K PAa3MUYHBIM cdepaM TpoPecCHOHATFHONW IEATENBHOCTH, YMEHHE COBEpIIAaTh
OCO3HaHHBIN BEIOOp OyAyIIeH mpoheccHu U peaaru30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO 1 caMOOOPa30BaHUIO Ha MPOTSHKEHUN BCEH KU3HU;

7) 3K0JI0TMYECKOT0 BOCIIMTAHUS:

HKOJIOTHYECKH IIeJIecO00pa3HOe OTHOIIEHHE K MPHUPOJIe KaK UCTOYHHUKY KH3HH Ha 3eMJje, OCHOBE
€€ CylIECTBOBaHUS;

TOBBIIIICHUE YPOBHS SKOJOTUYECKOW KYJIbTYphl: MPHOOPETEHNE OMBITA MIAHUPOBAHHS MTOCTYIIKOB
Y OLIEHKH UX BO3MOJKHBIX TIOCIEICTBHUH TSI OKPY KAIOIIEH CPebl;

OCO3HaHME II00ATFHOTO XapaKTepa SKOJIOTUIECKUX MPOOIIEM U ITyTel UX PelIeHIS;

CIOCOOHOCTh MCIOJIB30BaTh NMPHOOpETaeMble MPH W3yYeHUH OMOJOTHH 3HAHUS W YMEHUS INPHU
pelieHdy TpoOJeM, CBS3aHHBIX C PalMOHAIBHBIM IPHPOJIONONB30BAHUEM (COOJIOCHHE TPABHII
MOBEICHUSI B TPUPOJie, HANPABIECHHBIX HAa COXPaHEHHE PAaBHOBECHS B JKOCHCTEMax, OXpaHy BHJIOB,
3KocHucTeM, Orocheps);

AKTHUBHOE HEIIPUSTUE JACUCTBUM, NPUHOCIIIMX BPEA OKPYKAOIIEH NMPUPOJHOW cpene, yMEHHUeE
MPOTHO3UPOBATh HEOIArONpPUATHBIE SKOJIOTMYECKHE TIOCIENCTBUS MPEANPUHUMAEMBIX JEHCTBUN U
MPeIOTBpaIIaTh UX;



HaJIM4Me Pa3BUTOTO SKOJIOTHYECKOTO MBIIIICHHUS, SKOJIOTHIECKON KyIbTYPBI, OTBITA IESTEILHOCTH
9KOJIOTUYECKOW  HampaBICHHOCTH, YMEHHUS  PYKOBOJICTBOBAaTbCS HMH B  II03HAaBaTEJILHON,
KOMMYHHKAaTUBHOH M COLMAJIbHOM MPakTHKE, TOTOBHOCTH K YYaCTHIO B HMPAKTHUECKOW IESATEIBHOCTH
9KOJIOTHUECKON HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS
HayKd U OOIIECTBEHHOHM NMPaKTHKH, OCHOBAHHOTO HAa JHAJIOre KYJIBTYpP, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOET'0 MECTa B MOJHUKYJIGTYPHOM MHUPE;

COBEPILECHCTBOBAHUE SI3BIKOBOW U YMTATEILCKOW KYJIBTYPHI KaK CPEJICTBA B3aUMOACHCTBUS MEXKIY
JIIOBMU M IO3HAHUSI MUPA;

NOHUMaHue crenudukn OWONMOTMH Kak HayKd, OCO3HaHWA e€ poiau B (OPMHUPOBAHHU
panroOHaTBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM LENOCTHOTO MPENCTaBICHHUS 00 OKPYXKAIOIIEM MHUpPE
KaK 0 eTUHCTBE MPUPOJIBI, YEIOBEKa 1 0OLIECTBA, B MO3HAHWH MPUPOTHBIX 3aKOHOMEPHOCTEH U PEHICHUH
npobJeM coXxpaHeHUs IPUPOJHOTO PABHOBECHS;

yOXKAEHHOCTh B 3HAUMMOCTH OWOJIOTHH JJIi COBPEMEHHOM IUBHIIM3ALUU: O00CCIICYCHHST HOBOT'O
YpOBHA pa3BUTHA MCAUIUHBI, CO3JaHUC TICPCHCKTHUBHBIX 6HOT€XHOJ’IOFHI7[, CHOCOGHLIX peuiaTtb
peCypcHbIE TIPOOJIEMBbl Pa3BUTHS YEIOBEUSCTBA, MOUCKA MyTEH BBIXOJA U3 TII00ATBHBIX KOJIOTHYECKHX
npobiieM M obecrmedeHus nepexona K YCTOWYMBOMY pa3BUTHIO, PAllMOHAIBHOMY HCIIOIb30BaHUIO
MPUPOIHBIX PECYPCOB U OPMUPOBAHHIO HOBBIX CTAHIAPTOB KHU3HMU;

3aMHTEPECOBAHHOCTh B IMOJYYCHUM OHOJOTMYECKUX 3HAHMW B IEIIX IOBBIIICHUS OOIIeH
KyJIbTYPBI, €CTECTBCHHO-HAYYHOW IPAaMOTHOCTH, KaK COCTAaBHOM 4YacTH (hYHKIIMOHAIBHON TPaMOTHOCTH
oOy4atonuxcs, GopMUPYyEeMOH PH U3ydeHUH OMOJIOTHH;

NOHMMaHHE CYITHOCTH METOJ0B MO3HAHUS, UCTIONB3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH
UCIIONIb30BaTh TONydaeMble 3HAHMS JUIS aHaiM3a M OOBSICHEHWS SBICHHH OKPYKAIOIIETO MHpa M
NPOUCXO/IMX B HEM HM3MEHEHHH, YMEHHE JelaTh 00OCHOBAHHbBIC 3aKIIOYCHHUS HA OCHOBE HAYYHBIX
(aKTOB M MIMEIOLIUXCS TAaHHBIX C [ENBIO TTOIYYEHHS JJOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTB CaMOCTOSITEIBHO HCIIOJIB30BaTh OMONIOTHYECKHE 3HAHHS JUIS PEHICHHs NpoOieM B
peaNbHBIX )KU3HEHHBIX CUTYalUsIX;

OCO3HAaHHE LEHHOCTH HAy4YHOW JEATeNbHOCTH, TOTOBHOCTh OCYIIECTBIATh NPOEKTHYIO U
MCCIIEZIOBATENLCKYIO IESITEIbHOCTh HHANBUTYyaIbHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY O0pa30BaHUIO M CaMOOOpPa30BaHMIO, K AKTHBHOMY
HOJTyYSHUIO HOBBIX 3HAaHHUH 110 OMOJIOTMHU B COOTBETCTBUH C )KU3HEHHBIMHU TIOTPEOHOCTSIMH.

METAINPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3ysibTaThl OCBOCHHS yueOHOTro npeamera «BHoIorHs» BKIIIOYAlOT: 3HAaYUMBbIe
it GOPMHUPOBAHUST  MHPOBO33PEHHUS]  OOYYAIOIIUXCS  MEXIUCHUILUIMHAPHBIE — (MEKIPEIMETHBIC)
o0IIIeHayYHbIE TOHSTHS, OTPAXKAIOIINE [EJOCTHOCTh HAYYHOW KAapTHHBI MHpa M CHEIU(PHUKY METOIOB
MO3HAHUS, WCTIONB3YEMbIX B €CTECTBEHHBIX Haykax (BEIECTBO, SHEPIHUs, SIBICHHE, MPOIECC, CUCTEMA,
HAYYHBIA (DaKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCICIOBaHUE, HAOIIO/CHNME,
U3MEpEHHe, OKCIEPUMEHT W JPYIuX), YHHBEpPCAJIbHbIC yueOHbIC JeHCTBHUs (TMO3HABATENBHBIC,
KOMMYHHKATHBHbBIE, PETYJISITUBHBIC), 0OecreunBaroiye GopMupoBaHue GyHKIIHOHATLHONW TPAMOTHOCTH
U COIMATbHON KOMIETEHIIMU OO0YYaONIMXCsl, CIIOCOOHOCTh OOYYAIONIUXCS HMCIOJIh30BATh OCBOCHHBIC
MEKIUCIUIUTHHAPHBIC, MHUPOBO33PCHUCCKHE 3HAHUS W YHHUBEPCANbHbIC yducOHbIC JICUCTBHS B
MO3HABATEILHON M COIUATIBHOM MPAKTHKE.

MeTanpeaMeTHbIe Pe3yJbTaThl OCBOCHHUS MPOrPAMMBI CPEHEr0 OOIIEro 0O0pa3oBaHUS JOJIKHEI
OTpakaTh:

OgJiajieHHe YHUBEPCAIbLHBIMH Y4eOHbIMU NMO3HABATEILHBIMH IeCTBUSIMU:

1) 6a30BbIe JJOrHYeCKHE TeHCTBHS:

CaMOCTOSTEIbHO (POPMYTHPOBATE M AKTYaTH3UPOBATH TPOOIEMY, pacCMaTpPHBATh €€ BCECTOPOHHE;



UCIOJB30BaTh TPU OCBOCHUM 3HAHWI MPUEMBI JIOTHYSCKOTO MBINUICHUS (aHANIM3a, CHUHTE3a,
CpaBHEHUs, Kinaccuukanmuy, 0000IICHHS), PACKPBIBATE CMBICT OMOJIOTHYSCKUX MOHSTUN (BBIICIATH UX
XapaKTepHbIE MPU3HAKU, YCTAHABIUBATh CBS3U C IPYTHMHU OHATHSIMHU);

OTIPEACIATh LENH JCATEIBHOCTH, 3a/1aBasi apaMeTPhl U KPUTEPUU UX JOCTHIKEHUS, COOTHOCUTH
Pe3yIbTaThl ICATECIBHOCTH C TIOCTABICHHBIMHU IEIISIMH;

UCIIOJIB30BaTh OMOJIOTUYECKUEC TIOHATHUS JIJIsl OOBSICHEHUS (PaKTOB M SBJICHUI KUBOU PUPO/IBL;

CTPOUTH JIOTHUYECKUE PaCCYXIeHUS (MHIYKTUBHBIC, ICIYKTHUBHBIC, I10 AHAJIOTHUH), BBISBISATH
3aKOHOMEPHOCTH U TIPOTHBOPEUYUS B PACCMATPHBACMBIX SIBICHUSX, (OPMYJIUPOBATh BBIBOABI U
3aKITIOUCHMUS;

MPUMEHSATh CXEMHO-MOJICIIbHBIC CpPEACTBA JUIS TMPEICTABICHUS CYIICCTBCHHBIX CBs3eH U
OTHOIICHWH B U3yYaeMbIX OHOJOTMYECKUX OOBEKTaX, a TaKKe IMPOTHBOPCUYUI pPa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HHPOPMAIIMOHHBIX NCTOYHHUKAX;

pa3pabaThiBaTh IUIAH pPEUICHHS NPOOJEMbl ¢ YYETOM aHAIM3a MMEKOIIUXCS MaTePUAIbHBIX W
HEMaTEePUAIBHEIX PECYpPCOB;

BHOCHTb KOPPEKTHBBI B JICATEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3yJbTAaTOB LIENSIM, OIICHUBAThH
PHUCKH TIOCIICICTBUI ICATSIILHOCTH;

KOODJWHHPOBATh M  BBIIOJNHATH pPabOTy B  YCJIOBHAX  PEAIbHOrO, BHUPTYAIBHOIO U
KOMOMHHUPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE IIPH PELHICHUH XKU3HCHHBIX MTPOOJIEM.

2) 6a3oBbIe HCCIEI0BATEIbCKHE ACHCTBHUA:

BJIaJICTh HABBIKAMH YYEOHO-HUCCIICIOBATENBCKON UM TPOCKTHOW JESTEIbHOCTH, HaBBIKAMU
paspernieHus mpoodIeM, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEILHOMY TIOMCKY METOJIOB PEUICHUS
MPaKTUYCCKUX 337124, MPUMCHEHUIO PA3IMYHBIX METOJIOB TIO3HAHMS;

UCTONIb30BaTh  pa3jM4yHble BUJABI JACATCILHOCTH 10 TMOJYYCHHUIO HOBOTO 3HAHHS, €ro
UHTEpIpeTaiy, TPeoOPa30BaHUIO0 U MPUMECHECHHIO B YYCOHBIX CUTYAllUsAX, B TOM YHCIE MPHU CO3TaHUH
YUEOHBIX M COLUAITLHBIX IPOCKTOR;

GbopMHPOBaTh HAYYHBIH THIT MBIIUICHUS, BIAJACTh HAYYHOW TEPMHUHOJOTHEH, KIIFOUEBBIMU
MMOHATHAMHU U METOJIAMU;

CTaBHUTh U POPMYITHUPOBATH COOCTBEHHBIC 33/1a4l B 00PA30BATEIILHON JCATEILHOCTH U KH3HEHHBIX
CUTYyaIUsAX;

BBISIBIISITh NIPUYMHHO-CIICICTBCHHBIC CBSI3U U aKTYaJIM3UPOBATh 3a/1a4y, BBIJIBUTATH TUIOTE3y €
pellicHHs, HAXOJUTh APryMEHTHI JJIs JOKA3aTelbCTBA CBOMX YTBEPXKACHUM, 3a/aBaTh MapaMeTpsl U
KPUTEPHHU PEIICHUS;

aHATM3UPOBATh TIOJYYCHHBIE B XOJIe PCIICHHUS 3aJlaud Pe3yNbTaThl, KPUTHYCCKUA OIICHHBATH UX
JIOCTOBEPHOCTH, MPOTHO3UPOBATH M3MECHEHHE B HOBBIX YCIIOBHUSX;

JIaBaTh OLICHKY HOBBIM CHTYAaIlUsIM, OIICHUBATH IPUOOPETEHHBIN OIBIT;

OCYIECTBISTh IICJICHATNPABIICHHBIN TMOMCK TepeHoca CpelACTB U CHOCcOo0OB  JeHCTBUS B
npoQeCCHOHATBHYIO CPEY;

YMETh MTEPEHOCUTh 3HAHUS B TIO3HABATEIBHYIO U MPAKTUIECKYIO 00J1aCTH )KU3HE I TEIIbHOCTH;

YMETh HHTCTPUPOBATh 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00J1aCTel;

BBIJIBUTaTh HOBBIC WICH, ITPEIaraTh OPUTrHHAIbHBIC TOIXOAbI M PEIICHHUS, CTABUTh IPOOJIEMBI U
3a/1a4M, JOMYCKAIOIINEe aIbTCPHATUBHBIC PEIICHMUS.

3) padoTa c undopmanmeii:

OPUEHTUPOBATHCS B Pa3jIMYHBIX MCTOYHHKAX MHPOpPMANUU (TEKCTe yueOHOro MOCOOHS, HaydHO-
MOMYJISPHON JINTEpaType, OMOJOTHUECKUX CI0BapsIX M CIPAaBOYHHUKAX, KOMITBIOTEPHBIX 0a3ax MaHHbBIX, B
WHTepHeTe), aHANM3UPOBaTh MHOOPMAIIMIO PA3IMYHBIX BHIOB M (OPM MPEACTABICHHS, KPUTHUCCKU
OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPECYUBOCTD;

(hopMyJIUPOBATh 3aIPOCH U MPUMEHSTH Pa3INYHbIE METObI IIPU TIOUCKE U 0TOOPE OHUOJIOTHYECKOM
nHGpOpMAaIUH, HEOOXOAMMOM IS BHITIOJHEHMSI YUeOHBIX 3a/1a4;



npuoOpeTaTh  ONBIT — WCHONB30BaHHA  MH()OPMAIMOHHO-KOMMYHHMKATUBHBIX — TEXHOJIOTHUH,
COBEPILEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJIB30BAHMSI PA3IMUHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITETIbHO BHIOMpPATh ONTHMAIBHYIO (OpPMY HpeAcTaBiIeHHs OMOJIOrHYecKoil HHpopManu
(cxemsl, rpad KK, AUATPAMMBI, TAOIUIBI, PUCYHKH U IPYTOE);

WCIIOJIb30BaTh HAYYHBIN A3BIK B KAUeCTBE CpeACTBa Mpu padore ¢ Ononornyeckoil HHGpopMarue:
NPUMEHSITh XUMHUYECKUE, PU3NUECKUE U MaTEeMaTHYeCKUe 3HAKU U CUMBOJIBI, POpPMYJIbl, aOOpeBHaTypy,
HOMEHKJIATypY, UCIOIb30BaTh U MPe0Opa30BBIBATh 3HAKOBO-CUMBOJIMUECKUE CPEACTBA HATISAHOCTH;

BJIaJeTh HABBIKAMH PACIIO3HABAaHUS W 3alIUTHl MH(POpPMAaLWH, HHOOPMALMOHHONW 0E30MacHOCTH
JMYHOCTH.

OsJiaseHye yHUBePCAIbHBIMH KOMMYHUKATHBHBIMHU 1€ICTBUAMH

1) oduenne:

OCYILIECTBIISITH KOMMYHHUKAIIMA BO BceX cepax KM3HH, aKTHBHO y4acTBOBATh B JHAJIOTE WM
JUCKYCCHM TIO CYIIECTBY OOcCykIaeMoil TeMbl (YMEHHE 3a/aBaTh BOMPOCHI, BBHICKA3bIBAaTh CY>KIACHUS
OTHOCHUTENFHO BBIMIOJHEHUS MpeiaraeMoi 3ajauu, yYUThHIBaTh WHTEPECHl U COTJIACOBAHHOCTH MO3MLIUI
JPYTUX yYacTHUKOB JAMAI0Ta MU TUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIE CpelCTBa OOIICHWS, MOHWMATh 3HAYEHHE COLMAIBHBIX 3HAKOB,
NPEANOCHUIOK BO3HUKHOBEHMsI KOH(IMKTHBIX CHTyalldii, yMEThb CMSTr4aTh KOH(QIUKTBI M BECTH
MIEPErOBOPEI;

BJIaJICTh Pa3IMYHBIMU Crioco0amMu OOIICHHS W B3aWMOJCHCTBUS, MMOHUMATh HAMEPEHHs JIPYTUX
Tro/ieH, MPOSIBIATE YBRKUTEIBHOE OTHOIIEHHE K COOCETHUKY U B KOPPEKTHOH (opme popmynrpoBaTh
CBOU BO3PaKEHUS,;

PasBEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHMS C HCIOIb30BAHHEM SI3BIKOBBIX CPEICTB.

2) cOBMeCTHasI IeSITeJIbHOCTh:

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHAHON M MHAMBUIYAIBHONW PaOOThI IPH PEIICHUH
Omosyormdeckoii mpoOieMbl, OOOCHOBBIBATH HEOOXOAMMOCTh TNPUMEHEHHS TPYMIOBBIX  (opM
B3aMMO/ICHCTBUS TIPY pelIeHnH y4eOHOH 3a1aum;

BBIOMpAaTh TEMAaTUKy M METOAbl COBMECTHBIX MACHCTBHH C Yy4€TOM OOIIMX HHTEPECOB H
BO3MOXKHOCTEH Ka)KAOTO WIEHa KOJIJIEKTHBA,;

NPUHUMATH LIE€JIH COBMECTHOM AEATEIbHOCTH, OPIraHN30BbIBATh M KOOPAWHUPOBATH IEHCTBUS 11O €€
JOCTIDKEHMIO: COCTaBJIATh IUIAH JEHCTBUM, pacHpemessiTb pold ¢ Y4ETOM MHEHUH YYaCTHHKOB,
00CyX1aTh pe3yIbTaTbl COBMECTHOM paboThI;

OLIGHMBATh KayeCTBO CBOEr0 BKJIAJa M KaXKAOTO YJYaCTHHKA KOMaHAbl B OOMIMH pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPHSIM;

npeasiaraTh HOBBIE MPOEKTHI, OLCHWBaTh WUAEH C IIO3MLUU HOBHU3HBI, OPUTHMHAIBHOCTH,
NPaKTUIECKOW 3HAUNMOCTH;

OCYILLECTBIISITh TO3UTHBHOE CTPATErMYECKOE MOBEACHHE B PA3IMYHBIX CUTYalMsX, MPOSBIATH
TBOPYECTBO M BOOOpakeHHUE, ObITh HHULUATHBHBIM.

OBJiajieHHe YHMBEPCAIBLHBIMH PeryJsiTHBHBIMM AeiCTBUAMU:

1) camoopranu3amnus:

UCIIOJIb30BaTh OMOJOTWYECKUE 3HAHUS JJIsl BRISABICHUS MPOOJIEM W UX PEUICHUsS B KU3HCHHBIX W
YUEOHBIX CUTYAIHSIX;

BBIOMpATh Ha OCHOBE OHMOJIOTHYECKMX 3HAHHWW IEeNIeBble M CMBICIOBBIE YCTAaHOBKH B CBOMX
JEHCTBUSIX M TOCTYNKAax [0 OTHONIGHWIO K JKUBOW TMPHPOJE, CBOEMY 3IIOPOBBIO M 370POBBIO
OKPYKaIoIINX;

CaMOCTOSITETIHHO OCYILIECTBIISTh MO3HABATENBHYIO JICATEILHOCTD, BBISBIATH MIPOOJIEMBI, CTABUTH U
(bopMypoBaTh COOCTBEHHBIE 3a/1a91 B 00pPa30BaTENbHOM JESITETBHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOATEIBHO COCTABJIATh IUIAH pEIIeHUS MpoOieMbl ¢ y4ETOM HMMEIOIINXCS PECypcoB,
COOCTBEHHBIX BO3MOKHOCTEH M NIPEAIOYTEHHI;

JIaBaTh OLIEHKY HOBBIM CHTYaIlUsIM;

pacuIupsiTh paMK1 Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEOYTECHHIA;



JieNaTh OCO3HAHHBINA BBIOOD, apIryMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBATH (DOPMHUPOBAHUIO M MPOSBICHHUIO IIUPOKON 3PYIAHUIINU B Pa3HBIX 00JacTAX 3HAHUH,
MOCTOSIHHO TIOBBILIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIGHKY HOBBIM CHUTYyallsIM, BHOCUTb KOPPEKTHBBl B JI€ATENBHOCTh, OLIEHUBAThH
COOTBETCTBHE PE3YIbTATOB LIEISM;

BJIaJCTh HaBBIKAMH II03HABATEIILHOW pe(IeKCMU KaK OCO3HAHHSA COBEPIIAEMBIX AEHCTBUH H
MBICIIUTENIFHBIX TPOLECCOB, MX PE3YJIbTaTOB M OCHOBaHHWH, HCHONB30BaThb NMPHUEMBI peduieKCHUu s
OLICHKW CHUTYaIlH, BBIOOPa BEPHOTO PEIICHHUS;

YMETb OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEILIEHUS 110 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI APYTUX MIPU aHAINU3€E PE3YIbTATOB AEATEIbHOCTH;

3) npuHsiTHE Ce0S U IPYTHX:

NPUHUMATE ce0sl, MOHUMas CBOU HEJJOCTATKU U JOCTOWHCTBA,;

MIPUHUMATh MOTHUBEI M apI'yMEHTHI IPYTUX IIPU aHAJIM3€ PE3YJIbTaTOB JI€ATEILHOCTH,

IIPU3HABAaTh CBOE IIPaBO U MIPABO IPYTUX HA OIIUOKH;

pa3BUBATh CIIOCOOHOCTH TIOHMMATh MU C TMO3UIMU APYTOTO YeJIOBEKa.

INPEJMETHBIE PE3YJIBTATBI

[MpeamerHble pe3ynbTaThl ocBoeHUst mporpaMmMbl COO mo Owosoruu Ha 0a30BOM YpOBHE
BKITIOYAIOT crienududeckue it yueOHoro npeamera «buonorus» HaydHble 3HAHUS, YMEHHS U CITOCOOBI
JEHCTBUII TI0 OCBOGHHMIO, HMHTEPIpPETAllMd W MpeoOpa3oBaHHUI0 3HAHHWH, BUABI JACATEIFHOCTH TIO
MOJYYEeHUIO HOBOTO 3HAHUS W TNMPHMEHEHHWIO 3HAHWK B PAa3UYHBIX y4eOHBIX CHUTyalUsiX, a TaKKe B
peanbHBIX KM3HEHHBIX CUTYalUsX, CBSA3aHHBIX ¢ OWonoruei. B mporpamMme mpenMeTHbIE pe3yibTaThl
MpECTaBICHBI TI0 ToJIaM 00yUYeHHUSI.

[IpenMeTHBIE pe3ysbTaThl OCBOCHHUS ydeOHOro mnpeamera «buosorus» 6 10 Kiacce IOJKHBI
OTpakaTh:

cOpMHUPOBAHHOCTh 3HAHMH O MeECTe M pOJM OWOJOTMH B CHCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTHHBI MHPa U HAYYHOTO
MHUPOBO33PEHHS, O BKJIAZE POCCHUCKHX W 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH,
(GYHKIIMOHAILHOW TPAMOTHOCTH YeNIOBEKa JJIsl peIICHHs )KU3HEHHBIX 33/1a4;

YMEHHUE pAacKphIBaTh COJIEpKAHWE OHOJIIOTUYECKUX TEPMUHOB W TOHSATHHA: >KU3Hb, KIIETKA,
opranu3Mm, merabonu3Mm (oOMEH BelleCTB M MpeBpalleHWe JHEPruH), TOMeocTa3 (caMoperyssis),
YpPOBHEBasi OpraHW3alys >KUBBIX CHCTEM, CaMOBOCIIPOM3BEICHHE (PENpOIyKIHs), HACIEICTBEHHOCTD,
M3MEHYUBOCTb, POCT U Pa3BHUTHE;

yYMEHHE H3J1araTb OMOJIOrHYeCcKre TeOpUH (KJICTOYHAsl, XpOMOCOMHAsI, MyTallMOHHAs!, ICHTpaIbHAs
JIoTMa MOJIEKYJIspHOUW Oumonorum), 3akoHbl (I. Mennens, T. Moprana, H. 1. BaBusnosa) u yuenus (o
LHEHTpax MHOrooOpasus W TPOUCXOXKICHUS KyJbTypHBIX pacteHuid H. W. Basuiosa), ompenensts
TPaHULbI UX IPUMEHUMOCTH K KHBBIM CUCTEMAM;

YMEHHUE BJIaJeTh METOJaM{ HayYyHOTO IMO3HAHUS B OMOJOrMH: HAONIOACHUE U ONHCAHHE YKUBBIX
CHCTEM, NpOLECCOB M SBJICHUH, OpraHu3alusi W TPOBEACHHE OHOJIOTMYECKOr0 3KCIIEPUMEHTA,
BBIIBHDKEHUE THIIOTE3bl, BBIBICHUE 3aBHCUMOCTH MEXIY HCCIEIyeMBIMH BEJIMYMHAMH, OOBSCHEHHUE
MOJYYEeHHBIX PEe3yJbTaTOB, MCIIOJb30BAHHBIX HAYYHBIX MOHATHH, TEOPHH M 3aKOHOB, YMEHHE JENaTh
BBIBO/IbI HA OCHOBAHHMH TIOJTyUYEHHBIX Pe3yJIbTaTOB;

YMEHHE BBIIEJATh CYLIECTBEHHbIE MPHU3HAKW BHUPYCOB, KIETOK TIPOKAPHOT W SYKApHOT,
OJTHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, OCOOEHHOCTH MpPOIECCOB: OOMEHa BEIIECTB H
NpEeBpalleHrs] JHEPruM B KIETKe, (OTOCHHTE3a, IUIACTHMYECKOIO M OSHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MUT03a, MEH03a, OTUIOI0TBOPEHHSI, PA3MHOXKEHHUS1, HHAUBUYAILHOTO Pa3BUTHUS OpraHu3Ma
(oHTOTCHE3);



YMEHHUE IPUMEHATh MOTy4YCeHHBIC 3HAHUA I OOBSICHEHUs] OMOJIOTMUECKUX MPOLIECCOB U SBJICHUH,
JUIS TIPUHATHUS MPAKTUYECKUX PEIICHUH B MOBCETHEBHOM >KHM3HHU C LIEbI0 oOecredeHus] 0e30MacHOCTH
CBOETO 3JI0POBbS M 3/0POBbS OKPYXKAIOUIMX JIOAEH, COOMIOAEHHs HOPM TPaMOTHOTO IOBEICHHS B
OKpYy’Kalolllel MpUPOAHOW cpene, TMOHMMAaHHE HEOOXOJUMOCTH HCIHOJIB30BaHUS — JOCTIKEHUH
COBpPEMEHHOH OMOJIOTHH ¥ OMOTEXHOIOTUH I PallMOHATBHOTO PUPOJOIIOIH30BAHMS;

YMEHHE pellaTh 3JIeMEHTAapHble TeHETHUYECKHE 3a/aud Ha MOHO- U JUTHOPHIHOE CKpeIlnBaHHE,
CICTIJICHHOE HacJeJOBaHUE, COCTABIATH CXEMbl MOHOTHOPUIHOTO CKPEUIMBAHUS Ui TpeAcKa3aHus
HacJIeIOBaHUs PU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBITIOIHATH JIA00OPAaTOPHBIE W MpPaKTU4eCKue paboThl, coOmoaaTh mpaBmia mpu padore ¢
yueOHBIM U 1a00paTOpHBIM 000PYAOBaHUEM;

YMEHHE KPHUTHUYECKHM OLEHHBATh W HWHTEPIPETUPOBaTH HH(OpMALHIO  OHOJIOTMYECKOrO
coJep)KaHusl, BKIIOYAIONIYIO IICEBAOHAYyYHbIC 3HAHUS W3 Pa3IMYHBIX UCTOYHHKOB (CPEICTBa MacCOBOM
MHQOPMaIUK, HAYYHO-TIOMYJISIPHBIC MaTepHalibl), STHUYECKUE aCTEKThl COBPEMEHHBIX HCCIIEOBAHUHA B
Onosiorum, MeTUIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3]1aBaTh COOCTBEHHBIC NMMChbMEHHBIC W YCTHBIC COOOIIEHMsI, 0000I1as ONOIOTHIeCKYIO
WHQOPMAIUIO U3 HECKOIBKHX HCTOYHUKOB, PAMOTHO HCIIOJIb30BATh MOHSITUHHBIN anmapaT OHOJIOTHH.

[IpeameTHBIE pe3yabTaThl OCBOCHUSA yueOHoro mnpeamera «buomorus» 6 11 Knacce NOTKHBI
OTpakaTh:

cOpMHUPOBAaHHOCTh 3HAHUH O MeCTeé M pOJH OWOJOTMH B CHCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHUpPOBAHUHM COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTHHBI MHPa U HAYYHOTO
MHPOBO33pPEHHS, O BKJIAAE POCCHHCKUX M 3apyOeKHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE OHOJIOIHWH,
(GYHKIMOHAIBHON TPaMOTHOCTH YeJIOBEKA AJIsl PEILICHUS )KU3HEHHbIX 3a/1a4;

YMEHHE PAacKpbIBaTh COACp)KaHHE OHOJIOTHYECKUX TEPMUHOB M IOHITUI: BUA, IOIYJISLHS,
reHO(OH/I, DBONIONHS, ABIKYIIUE CHJIBI ((haKTOPBI) 3BOJIONUH, MPUCIOCOOIEHHOCTh OpPTaHW3MOB,
BUI000pa30BaHUE, SKOJIOTHUECKUE (PaKTOPbI, SKOCUCTEMA, IPOLYLIEHTbI, KOHCYMEHTHI, PEAyLEHTHI, LIEIH
MUTaHAA, YKOJIOTHYECKas MMpaMua, OuoreoneHo3, onochepa;

YMEHHUE u3jiaraTb OMOJIOTMUECKHE Teopuu (dBoJronMoHHas teopus Y. JlapBuHa, cCHHTETHUYECKas
TEOpHsI 3BOJIIOLMH), 3aKOHBI M 3aKOHOMEpHOCTH (3aponsiimieBoro cxoacrsa K. M. Bapa, uepenoBanus
IJIaBHBIX HampasiieHUH u myteit somonun A. H. Ceseprosa, yuenus o ouocgepe B. U. Bepnanckoro),
OIIpeNIeJIATh TPAHULIBI UX IPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHUE BJIaJeTh METOJaM{ HAayYyHOTO MO3HAHUS B OMOJIOrMH: HAOJMIOAEHHE U ONHCAHHE YKUBBIX
CHCTEM, NpOLECCOB M SBICHUH, OpraHu3auusi W MPOBEACHUE OHOJIOTMYECKOr0 3KCIIEPUMEHTa,
BBIIBIDKEHUE THIIOTE3bl, BBIIBICHUE 3aBHCUMOCTH MEXIY HCCIEIyeMBbIMH BEJIHMYHMHAMH, OOBSCHEHHUE
MOJYYEHHBIX PE3yJbTaTOB, HCIIOJb30BAHHBIX HAYYHBIX MOHATHH, TEOPHH M 3aKOHOB, YMEHHE [ENaTh
BBIBO/IbI HA OCHOBAaHHMH TIOJIyYEHHBIX Pe3yJIbTaTOB;

YMEHHUE BBIJCNATh CYLIECTBEHHbIE NPU3HAKU CTPOCHHUS OHOJOTHYECKUX OOBEKTOB: BHUJIOB,
HOIYJSIIUN, MPOAYLEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OHOTC€OLEHO30B U 3KOCHCTEM, OCOOEHHOCTH
NPOLIECCOB:  HACIEACTBEHHOM  M3MEHYMBOCTH,  €CTECTBEHHOro  OTOOpa,  BHA000pa3oBaHMS,
NPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBUS JKOJIOTMYECKHX (PAaKTOpPOB Ha OpraHM3MBbI, IepeHoca
BEIIECTB W IIOTOKA DHEPTrUM B DKOCHCTEMAaX, AHTPOIOIEHHBIX H3MEHEHUH B DJKOCHCTEMax CBOCH
MECTHOCTH, KPYTOBOPOTA BEIIECTB M OHOT€OXMMHUYECKUX ITUKIIOB B Orocdepe;

YMEHUE TIPUMEHSTh TIOTYYCHHbIC 3HAHHS JUT OOBSICHEHUS] OMOJIOTHUYECKHX MPOIIECCOB U SIBJICHUH,
JUISL. TIPUHATHUS] TPAKTUYECKUX PEIICHUI B MOBCETHEBHOW JKHU3HHU C IIebi0 oOecriedeHus] 0e30MmacHOCTH
CBOETO 3JIOPOBBS M 3JI0POBbS OKPYXKAIOMIMX JFOJIEH, COONIOJEHHUs] HOPM T'PaMOTHOTO IIOBEJCHHS B
OKpY)KaloIIed TMPUPOTHOW cpeae, TIOHUMaHHe HEOOXOMWMOCTH  HCIOIB30BAaHUS  JTOCTIDKCHHN
COBpPEMEHHOW OMOJIOTHH JIJIsl PAIIMOHAIBHOTO TIPUPOJIONIONE30BAHNS;

YMEHHUE pelarh dJIeMEHTapHble OMOJIOrHYECKHE 3a/1a41, COCTABIISATh CXEMBI IIEPEHOCa BEIIECTB U
SHEPTUH B dKOCUCTeMax (LETH MUTaHHs);

YMEHHUE BBITIOIHATH JIA00OPATOPHBIE M MPaKTUYeCKUue paboThl, cOONI0IATh MpaBmiIa Mpu paboTe ¢
y4eOHBIM H JIa00paTOPHBIM 000PYIOBAHHEM;



YMEHHE KPHUTHYCCKH OICHHBATh W HHTEPIPETHPOBATH HH(MPOpMAIMIO  OHOJOTHYECKOTO
COJICPYKaHUSI, BKITFOYAIOIIYIO MCEBJAOHAYYHBIC 3HAHUS M3 PA3IMUYHBIX UCTOYHHKOB (CPEICTBA MAacCOBOI
HHPOPMAIIMK, HAyYHO-TIOMYJIAPHBIC MaTepHaibl), paccMaTpUBATh TJIOOATBHBIC  JKOJIOTHUYECKHUE
poOJIeMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOMICHUIO K HUM COOCTBEHHYIO MO3HIIUIO;

YMCHHE CO3]/1aBaTh COOCTBEHHbBIC NMMCHMEHHBIC W YCTHBIC COOOIIEHMsI, 000011ass ONOIOrHIeCKYIO
HHPOPMAITUIO U3 HECKOIBKMX HCTOYHUKOB, IPAMOTHO MCITOJIB30BAThH MOHITHIHBIN anmapaTr OHOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTshI
pecypchbl
bubnuoreka [{OK
1 broorit kak Hayka 2 0 05 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
2 JKvBBIE cHCTEMBI M UX OpraHu3aIus 2 0 0 https://m.edsoo.ru/7f416292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 19 2 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 KuzuenesreabHOCTb KJIETKU 10 1 0 https://m.edsoo.ru/7f41c292
PasMHOXEeHUE U MTHAMBUAYATIBHOE Pa3BUTHE bubnmnoreka HOK
5 10 1 1
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnencTtBeHHOCTE M U3MEHYMBOCTh 18 1 1 bubnmorexa LIOK
OpraHU3MOB https://m.edso0.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 5 1 0 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
but6mmoreka [IOK
8 Pesepeiioe Bpens 1 0 0 https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 3.5
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
bu6nmorexa [IOK
1 IBOMOLKOHHAS GHONOTHA 20 1 1 https://m.edsoo.ru/7f41lcc74
5 Bo3HUKHOBEHWE U pa3BUTHUE KU3HU HA 15 1 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OPraHH3MBL 1 OKpYKaIOWas cpeia 15 0 L https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Co00111ecTBa U DKOJIOTHYECKUE CUCTEMBI 16 2 0,5 https://m.edsoo.ru/7fALecTA
bu6nmorexa LIOK
P 2
> CICPBIHOC BpEMA 0 0 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 3



https://m.edsoo.ru/7f41cc74
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Buonorus (6a3oBbiit ypoBens) 10 kiacc, [laceunuk B.B., Kamenckuit A.A., Pyouos A.M.

buonorus (6a3oBeiit ypoBens) 11 knace, [laceunuk B.B., Kamenckuit A.A., Pyomos A.M.

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET

PO
http://school-collection.edu.ru/
http://www.fcior.edu.ru/
http://www.fipi.ru/

https://biol1-vpr.sdamgia.ru

https://videouroki.net/
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