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NNOACHUTEJIBHAA 3AIIMCKA

[Tpu pa3paboTke MporpaMmbl 10 OUOJIOTUH TEOPETUUECKYIO OCHOBY JUIS OIPEeSICHHs OIX0/I0B K
dbopMupoBaHUI0 coaepxkaHHus ydeOHOro mpeamera «buoyorus» COCTaBUIM: KOHIENTYaJlbHbIE
nosioxeHuss ®I'OC COO o B3auMOOOYCIOBJICHHOCTH IIEJICH, COACp)KaHUs, PE3yJbTaTOB OOYYCHUS H
TpeOOBaHUI K YpPOBHIO TOJTOTOBKH BBITYCKHUKOB, MOJIOXKECHHS OO0 OOMMX NENsIX W MNPHUHIUIAX,
XapaKTEpU3YIOIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI cpeiHero ofmiero obpasoBanusi B Poccuiickoit
@Oenepalyy, a TakKe MOJOXKEHUS O crnienuduke OMoaoruu, e€ 3Ha4YeHUH B MO3HAHUU KUBOW MPUPOJBI U
o0ecrieueHny CyIIEeCTBOBAaHUS 4YeloBedeckoro oobmectBa. CorjacHO Ha3BaHHBIM — IOJIOKEHUSM,
OTIpeieNIeHbl OCHOBHBIE (DYHKITUH MPOTPAMMBI TI0 OUOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mo Owosiormu AaéT TPEACTABICHHWE O MeNsAX, o0 oOmel crpaTerud OOy4YeHUS,
BOCIIUTAHUS M Pa3BUTUSL OOy4aromMXcs cpeicTBamMHu yueOHoro mnpenmera «buonorusy», ompezenser
o0s3aTeNbHOE MPEIMETHOE COJIep)KaHue, €ro CTPYKTYpYy, paclpeiesieHue IO paslielaM U TeMaMm,
PEKOMEHAYEMYIO TOCIIE0BATEIbHOCTh M3YYEHHUS! Y4eOHOro MaTepuaga ¢ Y4ETOM MEXIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKA 0Opa30BaTENBbHOrO MpOIEcca, BO3PACTHBIX OCOOEHHOCTEH
oOyJaromuxcs.

B mporpamMe mo OuoIOTMM TakKe YYUTHIBAIOTCS TPEOOBaHUS K IJIAHUPYEMBIM JIMYHOCTHBIM,
METaNpPeMETHBIM U MPEJAMETHBIM pe3yJbTaTaM O00ydeHUs B ()OPMUPOBAHWU OCHOBHBIX BHJIOB Y4e€OHO-
MIO3HABATEIBHOM  JIEATETbHOCTH/YIEOHBIX ~JIeHCTBUH  OOyYalOMMXCSl 10 OCBOCHHUIO — COJCPKAHHS
OHOJI0ru4YecKoro 0opazoBaHusl.

B mporpamme mno Ouonormu (10-11 xmaccel, 0a30BbIi ypOBEHb) pealM30BaH MPUHIIMII
IIPEEMCTBEHHOCTH B U3yUEHHH OMOJIOTHH, OJaroiaps 4eMy B HEH MPOCMATPUBACTCS HAIIPABICHHOCTh Ha
pa3BUTHE 3HAHUH, CBSI3aHHBIX C (DOPMUPOBAHHEM E€CTECTBEHHO-HAYYHOTO MHPOBO33PEHHs, IEHHOCTHBIX
OpUEHTAIMI JINYHOCTH, DKOJOTUYECKOTO MBIIUICHHUS, MPEACTaBICHUN O 3J0pOBOM oOO0Opa3e KH3HHU U
OepeXHBIM OTHOILIGHWEM K OKpyKaromieil mnpupomHoit cpege. I[loatomy Hapsany ¢ wu3ydeHHeM
0011e0MOIOrMUECKUX TEOPH, a TaKKe 3HAHUI O CTPOCHHUH >KHUBBIX CHCTEM Pa3HOrO paHra M CYLUIHOCTU
OCHOBHBIX MPOTEKAIOIIMX B HHUX MPOLECCOB B NporpaMMe 10 OHOJOTHMH YJIEIeHO BHHMAaHUE
MCIOJIb30BAHUIO TIOYUYEHHBIX 3HAHUI B MOBCEAHEBHOM >KU3HH ISl PEIICHUS MPUKIATHBIX 3a7a4, B TOM
yucne:  NpodUIaKTHUKHA  HACIEACTBEHHBIX  3a00JeBaHMIl  dYeloBeKa,  MEIUKO-TE€HETHYECKOTO
KOHCYJIbTHUPOBaHUS, OOOCHOBAHMS DSKOJOTMYECKH 1€JecO00pa3sHOro TOBEJIEHUS B OKpYyKarolen
IPUPOJIHOM Cpefie, aHalIu3a BIMSHUS X03SICTBEHHOH JesITeIbHOCTH YeIOBEeKa Ha COCTOSTHUE TPUPOIHBIX
U UCKYCCTBEHHBIX SKOCUCTEM. Y CHJICHHE BHUMAaHU K MPUKIATHON HAMpaBIEHHOCTH y4eOHOTo IpeIMeTa
«buonorusi» TPOAMKTOBAHO HEOOXOAMMOCTBIO OOECIEUeHUs] YCJIOBUW HJsi pEIICHUs OJHOW U3
aKTyaJIbHBIX 3aj]ay IIKOJIbHOTO OMOJIOrMYeCKOro 00pa3oBaHus, KOTOpas mpejmnoyiaracT GOpMUPOBAHUE Y
oOyyaroluxcsi CHOCOOHOCTH  aJanTUpPOBaTbcs K  M3MEHEHHMSIM JUHAMMYHO  Pa3BUBAIOLIETOCS
COBPEMEHHOI'0 MHpa.

Bbuonorus Ha ypoBHe cpeaHero o0miero oopa3oBaHus 3aHUMaeT BaxxHoe Mecto. OHa o0ecrieunBaeT
dbopMHupoBaHUE y OOYYaIOIIUXCs MPECTABICHUNH O HAYYHOW KapTUHE MUpPA, pacuIupsieT u o0oO0IaeT
3HaHUS O KUBOHM Mpupojne, €€ OTIMYNUTEIbHBIX MPHU3HAKaX — YPOBHEBOW OpTaHM3allid W JBOJIOIHH,
CO3MaéT YCIOBUS [UJIs: TO3HAHUS 3aKOHOB JKMBOM MPHUPOABI, (OPMUPOBAHUS (PYHKIIHMOHAIBHOM
TPaMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0O€30MacHOTO 00pa3za >KU3HHU, IKOJIOTUYECKOTO MBIIIICHHUS,
[EHHOCTHOTO OTHOILIEHUS K )KMBOW MPHUPOJIE U YETOBEKY.

bonbiroe 3HaueHne OMOJIOTHS UMEET TakKe I peIIeHHs BOCIIUTATENbHBIX U Pa3BUBAIOIIMX 33]a4
cpeaHero obmero oOpa3oBaHHWs, COLMAIM3alMU oOydaroumxcs. M3ydenue Ouonorunm obecrednBaeT
ycIoBus sl GOPMUPOBAHUS MHTEIUICKTYATbHBIX, KOMMYHUKAIIMOHHBIX U WH(OPMAIMOHHBIX HABBIKOB,
ACTETHYECKON KYNbTYpPbI, CIOCOOCTBYET HMHTErpaluy OMOJIOTMYECKUX 3HAHUI C IMPeICTaBICHUSIMH U3
JIPYTUX y4eOHBIX MPEAMETOB, B YACTHOCTH, (U3WKU, XUMUU U reorpadun. Ha3zBaHHbIE MONOXKEHUS O



npenHa3HayYeHun y4deOHoro mpenmMera «bHonOrHs» COCTaBUIM OCHOBY AJIsi ONpPENEICHUs MOIXOI0B K
0TOOpY U CTPYKTYPUPOBAHHIO €TO COACPIKAHMSI, IPEJICTABICHHOTO B IPOrpaMMe 10 OMOJIOTHH.

OTt60p coaepxkanus yaueOHOTO peamera «bruonorus» Ha 6a30BOM YPOBHE OCYIIECTBIIEH C TIO3HIIHIA
KYJIbTYpPOCOOOpPA3HOT0 MOJIX0/a, B COOTBETCTBUU C KOTOPHIM 00y4YaroIIuecs AOKHBI OCBOUTh 3HAHUS U
yYMEHHMsI, 3HaYuUMble A (OPMUPOBaHHUS OOIIEH KYyJIbTYphl, ONpEACISAIONINe aJeKBaTHOE IOBEIACHHE
YEJIOBEKa B OKPY’KAIOIIEH MPUPOIHON cpejie, BOCTPEOOBAHHbBIC B MOBCETHEBHOM KM3HU U MPAKTUYECKON
nesrenbHOCTH. Ocoboe MecTo B 3TOW CHCTEME 3HAHWM 3aHMMAIOT 3JEMEHTHI COAEp)KaHUs, KOTOpbIE
CIIy’)KaT OCHOBOHM AJisi (hOpMUPOBaHMS MPEACTABICHUN O COBPEMEHHOH €CTeCTBEHHO-HAYYHON KapTHHE
MUpPa W IIEHHOCTHBIX OPHEHTAlUAX JUYHOCTH, CHOCOOCTBYIOUIMX T'yMaHHU3allUd OHOJIOTHYECKOTO
o0OpazoBaHusl.

CTpyKTypHpOBaHHE COAEP)KaHUS YIeOHOTO MaTepuaia B IporpaMme Mo OMOJIOTHH OCYILECTBIICHO
C y4€TOM MPHUOPUTETHOTO 3HAUEHUS 3HAHHK 00 OTIIMYUTENBHBIX OCOOCHHOCTSIX JKUBOW MPHUPOABI, O €€
YPOBHEBOI OpraHu3alii U SBOJIONUH. B COOTBETCTBUM C 3THUM B CTPYKType Yy4eOHOro mnpeamera
«buonorus» BeIIECIEHBI CIEAYIOINE COlep)KaTeIbHble TUHUM: «bronorus kak Hayka. MeTo bl Hay4HOT O
no3HaHus», «Kierka kak Owonormyeckas cucrema», «OpraHu3M Kak OHMOJIOTHYECKas CHCTEMay,
«Cuctema u MHOroobpasue OpraHH4YecKOro MHUpPa», «IBONIOIUS >KUBOH MPUPOABD», «IKOCUCTEMBI U
MPUCYILIKE UM 3aKOHOMEPHOCTU.

Ilenb wu3yueHuss yuyeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE — OBJIAJICHUE
00yyaroIMMUCS 3HAHUSAMHU O CTPYKTYPHO-(DYHKIIMOHAJIBHON OpraHM3aluy )KUBBIX CUCTEM PAa3HOTO paHra
U TIpUoOpeTeHre YMEHHI HMCIIONIb30BaTh 3TH 3HAHUS JJIsl TPAMOTHBIX JCWCTBUN B OTHOIIEHUH OOBEKTOB
YKUBOM MPUPOABI U PEHICHHS] PA3TTMYHBIX KU3HEHHBIX MPOOIEM.

JocTmwkenne wnenu u3ydeHHs ydeOHoro mpenmera «buonorms» Ha 0a30BOM  ypOBHE
oOecrnieunBaeTcs PeIICHUEM CIIEAYIOIUX 3a1au:

OCBOEHHE OOYYaIOIIUMHUCA CHUCTEMBbl 3HAHUN O OMOJOTMYECKHUX TEOPHUSIX, YUYCHHUAX, 3aKOHaX,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiaX, CIYXKAaIIUX OCHOBOW I (pOpMHpOBaHHS MPEACTABICHHUI O
€CTECTBEHHO-HAyYHOU KapTHHE MHUpa, O METOJaX Hay4YHOI'O IO3HaHUs, CTPOEHUH, MHOT0O0pa3uu U
OCOOEHHOCTSX JKUBBIX CUCTEM Pa3HOTO YPOBHS OpPTaHM3aIlMH, BBIJTAIOIIUXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJIETOBAHMIX B OMOJIOTUY;

dbopMupoBaHHe y OOYYarOIIMXCS TMO3HABATENbHBIX, WHTEIJICKTyallbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEH B Ipoliecce aHaJIu3a JaHHBIX O MyTSIX pa3BUTUS B OMOJOTMM HAYYHBIX B3IJISIOB, UACH U
MO/IXO0/I0B K U3YYECHHIO KUBBIX CUCTEM PA3HOT'O YPOBHS OpraHU3alNM;

CTaHOBIIEHHE Yy oOydarmuxcs oOmeill KynbTypbl, (YHKIMOHAILHOW TPAMOTHOCTH, pPa3BUTHE
YMEHHH OOBSICHATH U OIICHUBATH SIBICHUS OKPYXKAIOIIETO MUPA )KMUBOW MPUPOJIbl HA OCHOBAHUU 3HAHUH U
OTIBITA, TIOJIYYCHHBIX TIPH U3YYCHUH OUOJIOTHH;

dbopMupoBaHUEe y 00yYaromMXCs YMEHUN WILTIOCTPUPOBATh 3HAUEHHE OMOJIOTMYECKUX 3HAHUU B
MPaKTUYECKOW JIEATEIbHOCTH YEJIOBEKa, PA3BUTHUM COBPEMEHHBIX MEIUIMHCKUX TEXHOJOTUH U
arpoOHMOTEXHOIOTUI;

BOCIIMUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS YEJIIOBEKOM JKUBOM  IPHUPOJIBI,
HEOOXOUMOCTH OEpeXKHOr0 OTHOIIEHUS K Hel, cOOJMIOAEHHsS] STHYECKHMX HOPM IpU IMPOBEACHUU
OMOJIOTUYECKHX UCCIICIOBAHMIA;

OCO3HaHUE IIEHHOCTH OMOJIOTHYECKUX 3HAHWA JJISl OBBIIICHUS! YPOBHS 3KOJIOTHYECKOU KYIbTYPHI,
U1t OpMHUpPOBaHUS HAYYHOT'O MUPOBO33PEHUS;

MpUMEHEHNEe TPUOOPETEHHBIX 3HAHUN U YMEHHI B TOBCEAHEBHOM KU3HHU JIJIS1 OTICHKHU TTOCIIEICTBHI
CBOEH JIeATENIbHOCTU TI0 OTHOILIEHMIO K OKpY)Kalolle cpeae, COOCTBEHHOMY 37I0pOBbIO, 0OOCHOBAHUE U
coOuro/ieHre Mep NPOPHUIAKTUKY 3a00JIeBaHUI.



B cucteme cpemgnero obmiero oopasoBanus «buonorusy», nzydaemas Ha 6a30BOM ypOBHE, SBISICTCS
00s13aTeNbHBIM YI€OHBIM MPEAMETOM, BXOSIINM B COCTaB MPEAMETHOM 00nacTu «EcTecTBeHHO-HayYHBIE
PEIMETBI».

st u3yueHust OMoJoruu Ha 0a30BOM YPOBHE CPEIIHETO OO0IIEro 00pa3oBaHUs OTBOIUTCS 68 4acoB:
B 10 ximacce — 34 vaca (1 vac B Henento), B 11 kimacce — 34 yaca (1 yac B Heelno).

COJAEP/KAHUE OBYYEHUA

10 KJIACC

Tema 1. buoJsiornsi kak Hayka (2 4yaca)

buonornss kak Hayka. CBs3b OHMOJIOTMH C OOIIECTBEHHBIMH, TEXHHYECKUMH M JPYTHMMHU
€CTEeCTBEHHBIMH HayKaMH, GHIIocopueii, STUKOH, 3CTETUKOI 1 ipaBoM. Poib 6uosioruu B popMupoBaHUH
COBpPEMEHHOI Hay4HOIl KapTUHBI MUpa. CucTemMa OMOJIOTHYECKUX HaYK.

MeToapl TMO3HAHUSA >KUBOM TpUpOabl (HAONMIOIEHHE, HKCIEPUMEHT, OINHCAaHHWEe, H3MEpEeHHe,
KJaccu(uKanus, MOICITMPOBAHNE, CTATHCTUYECKAsi 00pabOTKa JaHHBIX ).

JdemMoHcTpaumMu:

[Toprpetsr: Y. lapeun, I'. Mennens, H. K. Konbuos, [x. Yorcon u @. Kpuk.

Tabmuie! U cxeMbl: «MeToIbI TO3HAHUS KUBOW TPUPOIBI.

JlabopaTopHble 1 NpakTHYeCKHEe PAdOThI:

[TpakTrueckas padora Ne 1. «Vcrosib30BaHKHE pa3IMYHbIX METO/I0B IIPU U3YUYEHUU OMOJIOTHYECKUX
00BEKTOBY.

Tema 2. JKuBble cucteMbl 1 uxX opranusamnus (1 gac)

Xussie cucremsl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus Ouonoruu. OTIMYMe KUBBIX CHCTEM OT
HEOPraHUYECKOW IPUPOIbI.

CpoiicTBa O6MocHucTeM M UX pa3HOoOpas3ue. YPOBHU OpraHu3allu OMOCHCTEM: MOJIEKYJISPHBIi,

KJICTOYHBIH, TKaHEBBIH, OpraHU3MEHHBIH, HOIYJISIIIMOHHO-BUI0BOH, 9KOCUCTEMHBIH
(OuoreoneHOTHYECKUIT), OMOChHEPHBIH.
JdemoHcTpaumuu:

Tabnuubl 1 cxembl: «OCHOBHbIE TPU3HAKH KU3HIY, «Y POBHH OPraHU3ALUH KUBOU IPUPOABIY.

Ob6opynosanue: moaens monekynsl JJHK.

Tema 3. Xumuueckuii cocTaB U cTpoeHne KJeTkH (8 yacos)

XHWMHMYECKUH COCTaB KJIETKA. XUMHUYECKHE dJIEMEHThI: MaKpOAJIEMEHThI, MUKPO3JIEMEHTHI. Bona n
MUHEPAJILHBIE BELIECTBA.

@DyHKIMY BOJBI 1 MUHEPAJIbHBIX BEIECTB B KieTke. [logaepikanue ocMoTHUecKoro OanaHca.

benku. CocraB u cTpoeHHe OenKkoB. AMHUHOKHCIOTBI — MOHOMepbl OenkoB. HeszameHumble u
3aMEHUMbIE AMUHOKHCIOTHl. AMHUHOKHUCIOTHBIH COCTaB. YPOBHH CTPYKTYpbl OEIKOBOM MOJIEKYIIbI
(mepBUYHas, BTOpPUYHAs, TPETUYHAs M YETBEPTHUYHAS CTPYKTypa). XUMHUYECKHE CBOHCTBa OEIKOB.
buonornyeckue pyHkuuN OEIKOB.

®epMeHThI — Onosiornyeckue karaausaTopsl. CTpoeHue ¢pepMeHTa: aKTUBHBIN LIEHTp, cyOcTpaTHas
cnenupuyHocTs. Kodpepmentsl. Butamunbl. OTinumns GepMEeHTOB OT HEOPTAaHUYECKUX KaTalu3aTOpPOB.

VYrneBoasl: MOHOCaxapubl (TIII0K03a, prdo3a 1 1e30KCupru003a), Tucaxapusl (caxaposa, JaKTo3a)
U ToJMcaxapuisl (Kpaxmal, IIMKOTeH, 11eJUTi0s103a). buonornyeckrue GyHKIUN YriIeBOJIOB.

Jlunuaer: Tpurnuuepuasl, Goc@oaunuabl, crepousl. I uapodpunbHO-THIPOYOOHBIE CBOWCTBA.
buonornueckue Qynkuuu nunuaoB. CpaBHEHHE YIJIEBOJAOB, OEJIKOB U JIMMIHAOB KaK HCTOYHHUKOB
JHEPTUU.

Hyxneunosbie xucnorel: JHK u PHK. Hyxneotuasl — MOHOMEpPBI HYKJIEHHOBBIX KHCIOT.
Crpoenue u ¢pyukiuu JJHK. Ctpoenue un pynkunu PHK. Buast PHK. AT®: ctpoenue u pyHkuuu.



[{utonorust — Hayka o kjeTke. KieTounas Teopus — mpumep B3aUMOACHCTBHUSA HACH U (aKTOB B
Hay4YHOM I[TO3HAHUU. MeTOo1bl U3yUEHUS KIETKH.

Knerka kak nenoctHas >xuBass cucrema. OOmMe MNpU3HAKM KIETOK: 3aMKHYTas HapysKHas
MeMOpana, mosekyibl JJHK kak renernueckumii ammapar, cCucTeMa CHHTE3a Oeka.

Tunel  KJIETOK:  JyKapuoTWyeckas U Npokapuothyeckas. OcCOOEHHOCTH  CTPOCHHS
NpOKapuoTUYeCKOW KieTku. Kietounass crenka Oaktepuii. CTpoeHHE JYKAPHOTUYECKOW KIICTKH.
OCHOBHBIE OTJIMYHS PACTUTEIBHOM, Y)KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KIJIETOYHAs CTEHKA, TJIMKOKAIUKC, HUX (QYHKIUH.
[Tna3maTtuueckas memOpaHa, e€ cBoiicTBa U pynkuuu. Llurornasma u eé opranouspl. OnHOMEMOpaHHBIE
opraHouasl kiuetku: OIIC, anmapat ['onbmxu, nm3ocomsl. IloayaBTOHOMHBIE OPraHOMIbI KIIETKH:
MUTOXOHJIpUH, MIacTuabl. [Iponcxoxaenne MUTOXOHApUN U iacTul. Buasl nminactua. HememOpanHbie
OpraHouJbl KJIETKH: PUOOCOMBI, KIIETOUHBIM UEHTpP, LEHTPHOIM, PECHUYKU, KIyTUKU. DyHKuUU
OpraHoOMJIOB KJIETKU. BKirroueHus.

Anpo — perynsaTopHblii LeHTp kieTku. CTpoeHue szpa: siiepHas 000J0uKa, KapHollia3zMma,
XPOMAaTHH, AIPHIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. Jleenryk, P. I'yk, T. lIBann, M. lllneiinen, P. Bupxos, [Ixx. Yorcon, ®. Kpuk, M.
VYunkunc, P. ®pankinun, K. M. bap.

Huarpammsbl: «PacnpeneneHue XMMUYECKUX 3JIEMEHTOB B HEKMBOW INpupone», «Pacnpenenenue
XUMUYECKHUX AJIEMEHTOB B )KMBOU MPUPOIEH.

Tabmuubr u cxemsl: «llepuoanyeckas TabnHIa XUMHYECKUX 3JIEMEHTOB», «CTpOeHUE MOJIEKYJIIbI
BONBI», «buocuHTe3 Oenkay, «CTpoeHne Monekynbl Oenkay», «Ctpoenue ¢epmenTta», «HykienHoBbIe
kuciotel. [JHK», «Ctpoenne monekynst AT®», «CTpoeHne 3yKapuOTHYECKOM KIEeTKmW», «CTpoeHue
JKUBOTHOM KJEeTKnW», «CTpoeHHe pacTUTENbHOU KIeTKH», «CTpoeHue NpPOKAPUOTHUYECKON KIIETKUY,
«CTpoeHue siipa KIETKI», «YTIeBOAb», «JIMmuab.

OOGopynoBaHue: CBETOBOM MUKPOCKOII, 000pYAOBaHUE JIJIsl TIPOBEICHUS HAOIIOACHUHN, U3MEPEHUH,
9KCHEPUMEHTOB, MUKPOIIPENapaThl PACTUTENbHBIX, )KUBOTHBIX U OAKTEPHATIBHBIX KIETOK.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

Jlaboparopuas paGorta Ne 1. «M3yueHne KaTaquTUYECKOW aKTUBHOCTH (pepMEHTOB (Ha mpuMepe
aMuUJIa3bl WM KaTajuasbl)y.

JlaGopatopHas pabora Ne 2. «/3yueHue cTpoeHMs KJIETOK PacTEeHHM, )KUBOTHBIX U OaKkTepuil moa
MHUKPOCKOIIOM Ha FT'OTOBBIX MUKPOIIpENapaTax U UX OMHCAHUEY.

Tema 4. JKuzHeaeaTeJJbHOCTD KJIETKHU (6 yacoB)

OOMmeH BelecTB, WIM MeTabo0IM3M. AcCCUMMWIALUA (IUIACTUYECKUI OOMEH) M JUCCUMMIIALUA
(sHepreTuyeckuii 0OMeH) — JIBe CTOPOHBI €JMHOro mpolecca MeTaboau3ma. Poib 3aKOHOB coXpaHEHUs
BEIIIECTB M YHEPIUH B IOHUMAaHUU METab0IM3MA.

Tunsl oOMeHa BelecTB: aBTOTPOPHBINA U reTepoTpopHbIA. Posb pepMeHTOB B 0OMEHE BEUIECTB U
IPEBpAIEHUH SHEPTUU B KIIETKE.

®otocunTe3. CBeToBas U TeMHOBas (azbl GporocuHTe3a. Peakiun GorocunTesa. DPpdekTuBHOCTH
¢dorocunTe3a. 3HaueHue (HOTOCHHTE3a JUIS )KU3HU Ha 3emuie. BiusiHue ycnoBuii cpeibl Ha (OTOCHHTE3 U
CIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocHuHTe3. XeMOCHUHTE3UpYIOIIe OakTepru. 3HaueHuEe XeMOCHHTE3a JUIsl )KU3HH Ha 3emJie.

OHepreTuyecknii oOMeH B KieTKe. PacrienseHue BemiecTB, BbIICICHHE M aKKyMYJIUPOBaHHE
SHEpPruu B KIJIETKE. DTarbl sHepreTuyeckoro oomena. I'mukonus. bpoxenue u ero Bunasl. Kuciaopoanoe
OKHUCJIGHHE, WM KJeToyHoe JbixaHue. OxucnurenbHoe ¢ocdopmimpoBanue. IPHEKTUBHOCTH
SHEPreTUIecKoro oOMeHa.



Peakiuu MatpuyHoro cuHTe3a. ['enernmueckas mndopmarnusa u JIHK. Peanuzanus reHetmueckoit
uHpopMaLuu B KieTke. I 'eHeTnyeckuii koa U ero coiicta. Tpanckpunuus — MaTpuunbiil cunte3 PHK.
Tpancnsamus — 6uocunTte3 Oenka. Dtanbl TpaHcusauuu. Komupoanue amuHOKuCiOT. Pons pubocom B
OouocuHTe3e Oenka.

Heknerounsie ¢opmbl xku3Hu — BUpPYCHl. Mcropus oTkpbeitus BupycoB (Jl. WM. MBaHoBckwuii).
OcCoOeHHOCTH CTPOCHUS M JKU3HEHHOTO IMKJIAa BUPYcoB. bakTepuodaru. bonesnu pacteHuid, 5)kKUBOTHBIX U
YeNloBeKa, BhI3bIBaeMbIe BHUpycaMu. Bupyc nmmyHonedunuta yenoeka (BMY) — Bo3oyautens CITN/la.
OOpaTHasi TpaHCKpUIIMS, peBepTaza M wuHTerpasza. [IpodunakTuka pacnpocTpaHEeHUs BHUPYCHBIX
3a00JIeBaHUM.

JdemoHcTpaumuu:

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

Tabmumpl u cxembl: «Tumbl nutanusy, «Mertabomuzm», «MHUTOXOHIPUS», «IHEPreTHUCCKUN
obmeny, «Ximoporacty, «Dorocuntes», «Crtpoenune JTHK», «Ctpoenune u GyHKIHMOHUpPOBAHUE TEHAY,
«Cunre3 Oenkay, «'enetTnueckuii kon», «Bupyce», «bakrepuodaru», «CTpoeHue M >KU3HEHHBINA UK
Bupyca CIINda, 6akrepuodaray, «Pemmkanus JHK».

Ob6opynoBanue: monenu-anminkanuu «Yasoenue JJHK u tpanckpunuusy», «buocunres Oemkay,
«CTpoeHue KIeTkn», Moaenb cTpykrypsl JJHK.

Tema 5. PazMHoOKeHHe M UHAUBUAYAJbHOE Pa3BUTHE OPraHu3MoB (5 yac)

KiteTouHbIi 1IWKI, WK )KU3HCHHBIN UK KiieTku. MaTepdasza u muto3. [Iporeccsl, nporekaronme
B uHTep(aze. Perumkanus — peakuus matpuyHoro cuntesa JJHK. Ctpoenue xpomocom. XpoMOCOMHBIH
Ha0Op — KapuoTUN. J(UIJIOUTHBIN U TAlIOUIHBIA XpOMOCOMHBIE HA0Ophl. Xpomatusl. Llutonoruueckue
OCHOBBI Pa3MHOKEHUS U UHAMBUIYAJIbHOTO Pa3BUTHSI OPraHU3MOB.

Henenne knerkn — muro3. Craaum murtosa. Ilporecchl, mpoucxoisiive Ha pa3HbIX CTaIUsAX
MUTO3a. BHOIOrHnYecKkuii CMbICI MUTO3A.

[Tporpammupyemasi rubesb KIETKH — arlonTo3.

@®opMbl pa3MHOXKEHHSI OpPraHU3MOB: Oecrnonoe M mojoBoe. Buiel 0ecrosioro pa3MHOKEHUS:
JIeJIEHWe HaJBO€, IOYKOBAaHME OJHO- M MHOTOKJETOYHBIX, CIIOpOOOpa3oBaHUE, BEr€TaTUBHOE
pa3MHOeHUe. MICKycCTBEHHOE KIIOHMPOBAaHNE OPTaHNU3MOB, €r0 3HaYEHHE IS CEIEKIUH.

[TonoBoe pa3MHOXEHHE, €r0 OTIAUYUS OT OECIOI0ro.

Meiios. Cranuu meno3a. [Iporeccel, mpoucxosmire Ha cTaausx Menosa. [loBegenne xpomocom B
Mmenose. Kpoccunrosep. bronornyeckuii CMbICI M 3HaYEHUE MEN03a.

['ameTtorenes — mporecc 0Opa3oBaHUS MOJOBBIX KIETOK Y >KMBOTHBIX. [lojoBble jkene3sl:
CEeMEHHUKHU U suyHUKH. OOpa3oBaHue U pa3BUTHE MOJOBBIX KJIETOK — raMeT (CriepMaTo30u/l, SHIEKIeTKa)
— cmepMmaroreHe3 M oBoreHe3. OcOOEHHOCTHM CTpOeHUs SAHULEKIEeTOK U  CHEpMaTO30MJIOB.
OmnogorBopenue. [laprenorenes.

WNunuBuayansHoe pa3BuTHE (OHTOreHe3). OMOpHOHalbHOE pa3BUTHE (dMOpUoreHes). OTambl
SMOPHOHAIBHOTO PAa3BUTUS Yy IIO3BOHOYHBIX >KUBOTHBIX: JpOOJEHME, TacTPyNAlUs, OpraHOTreHes.
[ToctamOpuoHanbHOEe  pa3BuTHe. TUNBI  MOCTAMOPUOHAIBLHOTO  PAa3BUTHS:  IMPSAMOE, HENpsIMOE
(imunHOYHOE). Bnusinue cpepl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3bIBATH BPOKAEHHbBIE
YPOJCTBA.

Poct u pasBurue pacreHnil. OHTOreHe3 IIBETKOBOIO PACTEHMs: CTPOCHHUE CEMEHM, CTaauH
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «DOpMbl pPa3MHOXKEHHMsS OPraHU3MOB», «/IBOiHOEe OMJIOJOTBOpEHHE Y
I[BETKOBBIX pacTeHuil», «BereraruBHOe pa3MHOXEHHME pacTeHHi», «JleneHue KiIeTku OakTepHii»,
«CTpoeHHe TMOJOBBIX KIETOK», «CTpoeHne xpomocombly, «Kierounbi nukny, «Permmukanus JTHK»,



«Mwuto3z», «Meiio3y, «IIpsmoe u HenpsiMoe pa3BUTHEY, «]'aMEeTOreHe3 y MIIEKOMUTAIOIINUX U YEJIOBEKay,
«OCHOBHBIE CTaJIUH OHTOTEHE3a.

OOGopyznoBanue:  MHUKpockon,  Mukpomnpenaparbl  «CriepMaro30ujbl  MIIEKOMHUTAIOLIETOY,
«Siueknerka miekonuTarouiero», «KaprnokuHe3 B KIE€TKax KOpeEIIKa JyKa», MarHuTHas MOJEIIb-
anmukanus «Jlenenne kinetkny», moaens JJHK, moxens MeradasHoit XpoMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PadOThI:

Jlaboparopnas padota Ne 3. «HabmoneHne MUTO3a B KJIETKaX KOHYMKA KOPEIIKa JTyKa Ha TOTOBBIX
MUKpOIIpenaparaxy.

Jlaboparopnas pabGora Ne 4. «M3ydyeHue CTpOEHHS TMOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpenapaTax.

Tema 6. HacieicTBeHHOCTh M H3MEHYMBOCTH OPraHu3MoOB (9 4yacoB)

[Ipenmer u 3amaun reHeTuku. Victopusi pa3Butus reHeTuku. Poib nuTomoruu u SMOpHOJIOTUH B
CTaHOBJICHUU T'eHETHKH. BKkiiajg poccHiCKUX M 3apyOeKHBIX Y4YEHBIX B pa3BUTHE T€HETHUKU. MeToJIblI
TCHCTUKU  (THOPHUIIOJIOTUYECKUH, IUTOTCHETHYECKUN, MOJICKYISIpHO-TeHeTHdeckuii). OCHOBHBIC
FEHETHUYECKUE MOHATHUSA. [ eHeTHuecKas CHMBOJIMKA, HCIIOJIb3YEMAsl B CXEMAX CKPEUIMBAHUM.

3aKOHOMEPHOCTH HAcleJ0BaHUs MPHU3HAKOB, ycTaHoBieHHbie [. Mennenem. Monorubpuanoe
CKpelrBaHue. 3aKOH euHO0-00pa3us ruOpua0oB MmepBoro mnokoneHus. [IpaBuiio noMuHUpOBaHUs. 3aKOH
paclleIuIeHus MPU3HAKOB. ['umnore3a yuctoTel rameT. [1oJiHOE 1 HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuHoe CKpelrBaHrue. 3aKOH HE3aBHCUMOTO HACJICIOBAaHUS NMPU3HAKOB. [luToreHeTnueckue
OCHOBbI ~ JUTHOPUIHOTO  CKpellMBaHHs.  AHamu3upymomee  ckpemuBaHue.  Vcmonb3oBaHue
AQHATM3UPYIOIIETO CKPEIIMBAHUS TS ONpeIeJICHHsI TEHOTUIIA OCOOH.

CueruienHoe HacnenoBaHue mnpusHakoB. Pabora T. Moprana mo cuemieHHOMY HAacleJOBaHUIO
reHoB. Hapymenue crensienus TeHOB B PE3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCcKre KapThl.

I'enetnka mnona. XpOMOCOMHOE OIpeAesieHHe Ioya. AYyTOCOMBI U IOJOBBIE XPOMOCOMBI.
I'omorameTHbIe U reTeporamMeTHble Opranu3Mbl. HaciieroBanne npu3HakoB, CLEMVIEHHBIX C MOJIOM.

N3MeHunBOCTh. Buabl M3MEHUYMBOCTH: HEHACIEICTBEHHAs W HAcleACTBEHHas. Ponb cpenpl B
HEHAaCJIECTBEHHOMN W3MEHYUBOCTH. XapakTepucTuka MOAU(UKAITMOHHOM W3MEHYHUBOCTH.
Bapuauvonsslii psin W BapuanuoHHas KpuBad. Hopma peakuuun npusHaka. KonudecTBeHHblE U
KaueCTBEHHBIC TPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PUKAIIMOHHON N3MEHYHNBOCTH.

HacnencTBennas, win reHoTUIIHYECKasi, U3MEHYMBOCTh. KoMOMHAaTUBHAS M3MEHYUBOCTh. Meiio3 u
MOJIOBOM  TMPOIECC — OCHOBA KOMOWHATUBHOM HW3MEHYMBOCTH. MYyTallMOHHAsS HW3MEHUYUBOCTD.
Knaccudukanus Myranmii: TeHHBIE, XPOMOCOMHBIE, Te€HOMHBbIe. YacToTa W TPUYUHBI MYyTaIlHi.
MyrtarenHsle (akTopbl. 3aKOH TOMOJIOTMYECKMX ps/IOB B HacleACTBeHHOW wu3MeHunBoctn H. U.
Basuiiosa.

BHesinepHas HacneACTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka 4yenoBeka. Kapuorun dyenoBeka. OCHOBHBIE METOABI TE€HETHMKHU  YEJIOBEKa!
reHeaJoTnYecKuii, OIM3HENOBbI, NUTOT€HETUUECKUH, OMOXMMUYECKUH, MOJIEKYJISIPHO-T€HETUYECKUH.
CoBpEMEHHOE ONpEAECICHNE TE€HOTHUIIA: IMOJHON€HOMHOE CEKBEHHPOBAHUE, T€HOTHUIUPOBAHHE, B TOM
yrcine ¢ nomotbto [11[P-ananusa. HacinencrBenHble 3a001eBaHus YeJIOBEKa: TeHHBIE O0IEe3HU, OOTE3HU C
HACJICJICTBEHHOW MPEAPACTIONOKEHHOCThIO, XPOMOCOMHBIE Oosie3Hr. CoMaTHdecKue U TEeHepaTHBHBIC
myTaruu. CTBOJIOBBIE KJICTKU. [IpUHIUIIBI 310pOBOTO 00pasza >KM3HU, TUATHOCTUKH, TMPOQUIAKTHKA U
JICYCHUS] TEHETUYECKUX OoJie3Hel. MeanKo-TeHEeTHYeCKOoe KOHCYJIbTUPOBAaHNE. 3HAYCHUE METUIIMHCKON
TEeHETUKH B MPEAOTBPAIICHUH U ICYCHUH TeHETHUECKUX 3a00IeBaHHI YeIOBeKa.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mengaens, T. Mopran, I'. ne ®pu3s, C. C. UerBepukos, H. B. Tumodeer-Pecosckui,
H. 1. BaBuinos.



TabGmuupl u cxembl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 LIUTOTEHETUYECKAas OCHOBA», «3aKOH
pacuieryieHus M €ro IMTOTeHeTHYecKas OCHOBa», <«3aKOH YHCTOTHI ramery», «/lurubpumanoe
cKkpemuyBaHue», «Llutomornyeckue OCHOBbI IUTMOPUIHOIO CKpELIUBaHUY, «Melio3», «B3aumonelicteue
aJUICNIbHBIX T€HOB», «['eHeTHYeckue KapThl pacTEHUH, XUBOTHBIX U YelOBeKa», «l'eHeTuka moiay,
«3aKOHOMEPHOCTH HAaCJIEIOBaHMs, CLEIJICHHOIO € IOJOM», «KapHOTHUIIBI 4YeIOBEKa M KUBOTHBIX»,
«Bugel m3meHumBocTH», «MoauduKanMoHHas W3MEHUMBOCTHY», «HaciemoBanue pesyc-¢pakropay,
«"eHeruka rpynn KpoBu», «MyTallMOHHAsE ©U3MEHYUBOCTDY.

OOGopynoBanue:  Mojenu-anmiaukanuu — «MoHoruOpugHoe — ckpeuBaHue»,  «HemonHoe
JOMUHUpOBaHUE», «JurubpuaHoe ckpeumuBaHue», «llepekpéct XpoMocOoM», MHKpPOCKON U
MuKponpenapat «Jpo3oduna» (Hopma, mytanuu (GpopMbI KPbUIbEB U OKpAacKu Teina), repbapuit «I opox
IIOCEBHOM».

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaGopatopHass pabota Ne 5. «l3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO U JUTHOPUAHOTO
CKpELIMBaHUA y Ap030(HIIbl Ha TOTOBBIX MUKpOIpenapaTax.

Jlaboparopunass pabora No 6. «lM3yueHue MOAM(PUKAIMOHHON HW3MEHUYUBOCTH, ITOCTPOCHHUE
BapHaLlMOHHOTO psifia U BAPUALIMOHHOM KPUBOW».

JlaGopatopHas pabota Ne 7. «AHanu3 MyTtauuii y Apo30(huibl Ha TOTOBBIX MUKpOIpenapaTax».

[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHAIH3 POJIOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OcHOBBI OMOTexHO10TUH (3 yaca)

Cenexknuus Kak HayKa ¥ Ipouecc. 3apoKIeHUE CeleKIUU U nomectukanus. Yuenue H. . BaBunosa
0 IEHTpax MPOUCXOXKJIEHHsI M MHOrooOpasusi KyJbTYpHBIX pacTeHuil. LIeHTpbl NpoucXOoXIeHUS
JIOMAIIHUX KUBOTHBIX. COPT, MOpPO/Ia, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIMU. MaccoBbI U UHAUBUAYAIbHBIA OTOOPHI B CENEKIUN PaCTEHUHN U
KHUBOTHBIX. OIleHKa 3KCcTepbepa. BIU3KOpOACTBEHHOE CKpelMBaHue — MHOpUAUHI. Yucras JTUHMA.
CkpemnBanue 4McThIX JUHUH. ['ereposuc, mnam rubpuaHas cuina. HepojacTBeHHOE CKpellMBaHHE —
ayropuaunr. OtganéHnas ruOpumm3amus U e€ ycrmexu. VICKyCCTBEHHBIM MyTareHe3 M TOJIy4YeHHE
MOJIMIUIOUAOB. JJOCTHKEHMS CEJIEKIIMU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHomoruss Kak oOTpacip TNPOM3BOACTBA. ['€HHas WHXKEHepus. OTambl  CO3LAHUSA
pexomOuHanTHOM JIHK u TpancrenHsix opranu3moB. KierouHas uHkeHepus. KierouHble KyabTypBhl.
MHuKpOKIOHaIBEHOE Pa3MHOKEHHE pacTeHun. KionnpoBanue BBICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. DKoJiorhdeckue M 3tuyeckue npodnembl. MO — reHetnuecku
MOU(HUIMPOBAHHBIE OPTaHU3MBI.

JemMoHncTpanuu:

IToptpetsr: H. W. BaBunos, 1. B. Muuypun, I'. JI. Kapnieuenko, M. ®@. I1BaHOB.

Tabmuupl U cxembl: KapTa «LleHTpBl MPOUCXOXKACHUSI U MHOI000pa3usi KyJIbTYPHBIX PACTEHUI»,
«[Toponpl HOMAIIHUX >KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHHil», «OtnanéHHas ruOpuau3anus»,
«Pabotel akagemuka M. @. MBanoBa», «llomummonaus», «OO0beKTbl OnoTexHomorum», «Kmerounsie
KYJbTYpbI U KJIOHUPOBaHUE», «KOHCTpyHMpPOBAaHKE U MIEPEHOC TE€HOB, XPOMOCOM.

O6opynoBaHue: MYJSKH IUIOAOB M KOPHEIUIOAOB JUKHX (POPM M KYJIBTYPHBIX COPTOB PacTEHHH,
rep6apuii «CenbCKOX03HCTBEHHbBIE PACTECHUSI.

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

Okckypeusi «OCHOBHBIE METOJIbI W JOCTHIKEHMSI CEeJNEeKIMM pacTeHHWM W >KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTAaHIUIO, INIEMEHHYIO (hepMy, COPTOUCIIBITATEIbHBIA YIaCTOK, B TEIJIMYHOE XO3SICTBO,
71a00paTOPUIO arpOYHUBEPCUTETA UM HAYYHOT'O LIEHTPA)».

11 KJIACC
Tema 1. IBosronuonHasi 6uosorus (9 yacos)



[TpennmocbUIKM BO3HUKHOBEHUS 3BOJIOLUOHHON TEOPHM. OJBOIIOLUOHHAA TEOPUS M €€ MECTO B
O6uonoruu. BnusHue SBOIIOMOHHON TEOPUHU HA Pa3BUTHE OUOJIOTUH U APYTHX HAYK.

CuzerenbctBa sBosolMM. IlaneoHTOnOrMYeckue: IMoCiIeOBATEIbHOCT IOSIBICHHUS BUJOB B
[aJICOHTOJIOTMYECKOM JIETONUCH, NepexoiHble (hopMbl. buoreorpaduyeckue: cXoICTBO U pasnuuue GayH
U (QJIOp MaTepUKOB U OCTPOBOB.

OMOpHONIOTHYECKUE: CXOJCTBA M  pa3iinyusg HMOPHOHOB Ppa3HBIX BHJOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AaHAJIOTMYHbIE, PYJUMEHTApHbIE OpraHbl, aTaBU3MBI.
MonekynsipHO-OMOXMMHUYECKHE:  CXOACTBO  MEXaHM3MOB  HACJEACTBEHHOCTM M OCHOBHBIX
METa0O0IMUECKUX MyTel y BCEX OpraHU3MOB.

OpomtonmonHas teopust Y. JlapBuna. Ilpeanocbuiku BO3HUKHOBEHMS AapBUHU3MA. [IBmxkymiue
CHJIBI 3BOJIONMH BUAOB 1O JlapBuHy (M30BITOYHOE pPAa3MHOXKEHHE IPH OTPAHUYEHHOCTH PECYpPCOB,
HeonpeaenéHHas N3MEHYUBOCTb, 00pb0a 3a CyIECTBOBAaHHE, ECTECTBEHHBII 0TOOD).

Cunretndeckas Teopus 3Bostonun (CTD) u e€ 0CHOBHBIE TTOJIOKEHUS.

MuxkposBomtonus. [lonynanusa kak eIMHULA BUAA U IBOJIIOLUU.

JBmwxymme cuibl (pakTopsl) HBOJIONUM BUAOB B MpHpoje. MyTalMOHHBIA MpoLecc |
KOMOMHATHBHAs: U3MEHUUBOCTG. [lonynsnnoHHble BOJHBL U ipeld renoB. M3omsauus 1 Murparus.

EcrecTBeHHbIi 0TO0p — Hanpasisomuil Gpakrop 3Boarond. OpMbI €CTECTBEHHOTO 0TOOpA.

[TprcnocoOIeHHOCTh OPraHU3MOB KaK pe3yabTaT 3BOJIONHUH. llpumepsl mpucnocoOiaeHwid y
OpraHu3MoB. ApoMOp(O3bl ¥ UIHO-aJANTAIIUH.

Bun u BunooGpaszoBanue. Kpurepuu Bujga. OcHOBHBIE (hOpMBI BUA000pa30BaHus: reorpapuieckoe,
9KOJIOTMYECKOE.

MakposBomroniusi.  DopMer  3BomOIMK:  QUIETHYECKas, IWBEPreHTHAas, KOHBEPIeHTHas,
napasuienapHas. HeoOpaTuMocTh 3BONIOIUH.

[TpoucxoxzaeHue OT HecneLUaJIN3UpOBaHHBIX IpeakoB. IIporpeccupyromas cnenuain3anys.
AgnanTtuBHas paguanus.

JdemMoHcTpaumMu:

[Toprpetsr: K. JIunneit, XK. b. Jlamapk, Y. dapsun, B. O. KoBanesckuii, K. M. bap, O. I'exkens, O.
Mroanep, A. H. Ceseprios.

Tabmuubl 1 cxeMmbl: «Pa3BUTHE OpPraHUYECKOro Mupa Ha 3emiie», «3apoJbllIIM TMO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukc», «@PopMbl OOpbObl 3a cyliecTBOBaHHE», «EcTecTBeHHBIN 0TOOP»,
«MHorooOpa3ue copToB pacTeHuit», «MHoroobpasue mopoa  KUBOTHBIX», «llomymsuum»,
«MyTalMoHHas HM3MEHUYMBOCTHY», «ApomMopdo3bl», «Mauoamantamum», «OOmas gereHepanusy,
«IBmwxymue cwisl 3Bomonuny», «Kapra-cxema mapuipyra myremectBus Y. [lapunay, «bopnba 3a
cymectBoBanue», «lIpucrnocoOneHHOCT,  opraHu3MoBy, «l'eorpaduyeckoe  BUIO0Opa30OBaHUEY,
«DKO0JIOTUYECKOE BUI000pa30BaHHEN.

O06opynoBaHMe: KOJUIEKIMS HACEKOMBIX C pa3IMYHBIMU THUIIAMU OKpPAcku, HAOOp IMJIOJOB U CEMsH,
Kosekust «[IpuMepsl 3alUTHBIX MPUCHOCOOTIEHUN Y JKUBOTHBIX», Mojedb «OCHOBHBIE HAIPABICHUS
3BOJIIOLIMMY, 00bEMHAsA MO/ieNb «CTPOEHHE FOJIOBHOI'O MO3Ta MO3BOHOUHBIX Y.

buoreorpaduyeckas kapra mupa, Koekuus «DopMbl COXPaHHOCTH HCKOMAEMBIX >KUBOTHBIX W
pacTeHuii», Moxaens anmumkanug «llepekpéct xpoMocom», BiaxHble mnpenaparbl  «Pa3Buthe
HacekoMoroy, «Pa3BuTHe JIAryImKu», MUKporpenapar «/po3odunay (HopMma, MyTaiuu (popMbl KpbLIbEB
U OKpacKH Tena).

JlaGopaTopHble H NpaKkTH4YecKue padoThbl:

JlaGopatopHas pabota Ne 1. «CpaBHeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopatopHast padota Ne 2. «OmnucaHue mpucrnocoOJIEHHOCTH OpraHu3Ma U €€ OTHOCHUTEIBHOTO
XapaxkTepay.

Tema 2. Bo3uukHoBeHue u pa3Butue xku3nu Ha 3emie (10 yacon)



Jlonay4yHble npeCTaBIECHUS O 3apOKICHNHN XU3HN. HayuHble ruroTe3sl BOSHUKHOBEHMS KU3HHU Ha
3emiie: abMoOreHe3 U MaHcepMus. XUMUYecKast SBOMIONUS. AOHOTCHHBIN CHHTE3 OPraHUYECKUX BEILECTB
U3 HEOPraHMYECKUX. DKCIIEPUMEHTAILHOE MOATBEPKICHUE XUMUYECKON 3Botonuu. HauanbHble sTansl
ouonornueckoir sBomornuu. ['ummoresa PHK-mupa. ®opmupoBanne MeMOpaHHBIX CTPYKTYp |
BO3HMKHOBEHHUE MpPOTOKIETKHU. [lepBble kieTkn M uX 3Bomouus. POpPMHPOBAHHE OCHOBHBIX TIPYII
JKUBBIX OPraHU3MOB.

Pa3Buthe xu3Hu Ha 3emiie 1o 3pam M nepuonaM. Karapxeil. Apxeiickas U IpOTEpO30ICKas IpBbI.
[Taneo3oiickas 9spa U e€ TEPHOAbI: KEMOPUHCKHHA, OPJOBUKCKHHA, CHUIyPUUCKUH, JIEBOHCKHUH,
KaMEHHOYTOJIbHBIN, IEPMCKH.

Me3so30iicKas 3pa U €€ IepuoAbl: TPUACOBBIN, FOPCKUHI, MEJIIOBOM.

KaiiHo3olickas 3pa u €€ nepuo/ibl: MajeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuka KiauMaTa M TEOJIOTMYECKUX IporeccoB. (OCHOBHBIE 3Tambl  3BOJIIOLUU
pPacTUTEIBLHOTO M >KMBOTHOTO MUpPAa. ApoMopdo3bl y pacTeHUd M KUBOTHBIX. llosiBieHue, pacuBer u
BbIMHPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema OpraHMYecKOro Mupa Kak OTpa’kKeHue 3BOJIOLUU. OCHOBHBIE CUCTEMATUUYECKUE TPYIIIBI
OpraHU3MOB.

OBOJIIOLMS YeJIOBEKa. AHTPOIOJIOrus Kak Hayka. Pa3BuTue mpencTaBleHUM O MPOUCXOXKIACHUHU
yeyoBeka. MeToapl Hu3ydeHus aHTpororeHe3a. CXoAcTBa M pa3jiMyMsl 4YEJIOBEKAa U KUBOTHBIX.
CucremaTn4eckoe MOJI0KEHUE YeIOBEeKa.

JBsuxymue cunbl (dhakTopbl) aHTponoreHe3a. HacnencTBeHHas M3MEHYHBOCTh M €CTECTBEHHBIN
ot0op. Ob1ecTBEHHBIN 00pa3 )KU3HU, U3TOTOBICHUE OPYAUM TPy/a, MBIIIJICHUE, PEUb.

OcCHOBHBIE CTaJU W BETBU HBOJIIOLMU YE€JIOBEKa: aBCTpajonuTeku, YemoBek ymenbiid, YemoBek
npsaMoxoammi, YenoBek HeaHIepTalbCKUW, YenoBek pa3yMmHblM. HaxoIKu HCKOMAaeMbIX OCTaTKOB,
BpeMsl CYIIECTBOBaHHUs, 00J1aCcTh pacnpoCTpaHeHHs], 00bEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HH, OPYAUS.

Yenoseueckue pacbl. OCHOBHBIE OONBIINE pachkl: €BpONeOoHaHas (eBpasuiickas), Herpo-
aBCTPAJIOUTHAS (’xBaTropuasibHas), MOHTOJIOWIHAS (a3uarcko-aMepuKaHCKas). Yeptsl
IPUCTIOCOOTEHHOCTH TPEACTaBUTECH YENOBEYECKUX pac K YCIOBHSAM CyIIeCTBOBaHMS. EauHCTBO
yenoBedyeckux pac. Kputuka pacusma.

JleMoHCTpanum:

[Toptpetsr: ®. Penn, JI. ITactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y. JlapBus.

Tabmuupl u cxembl: «Bo3HukHOBeHHEe COTHEYHOW CHUCTEMBI», «Pa3BUTHE OPraHMYECKOTO MHPaY,
«PactutenbHas kineTka», «KuBoTHas kneTka», «IIpokapumornueckas kietka», «CoBpeMeHHas cUCTEMa
OpraHu4eckoro Mupay», «CpaBHEHHE aHATOMHUYECKHUX YEpT CTPOCHHUS YelIOBeKa M YelIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJIOTMYECKUX HaXOJOK IPEIKOB COBPEMEHHOIO YEJIOBEKa»,
«/IpeBHernue moan», «Ipesaue moany», «llepBbie COBpEMEHHBIE JIIOAN», «UeIT0BEYECKUE PACHI.

Ob6opynoBanue: Myspku «lIporcxoxaeHue yenoBeka» (OIOCTBI aBCTPAJIONUTEKA, MUTEKAHTPOIA,
HeaHJepTaJiblla, KPOMAHbOHIIA), CIENKH WM M300paXeHNs1 KaMEHHbBIX OpYAMN NMEepBOOBITHOIO YeloBeKa
(xamMHHU-yoMIEepsl, pyOmIa, ckpedia), reoxpoHojorudyeckas Tadiauma, Kouiekuus «PopmMbl COXpaHHOCTH
MCKOMaeMbIX KUBOTHBIX U PACTEHUI».

JlabopaTopHblie U IpaKkTHYeCKHe PadoThI:

[Tpaktuyeckas pabora Ne 1. «/3ydyeHue HCKOMAEMBIX OCTATKOB pACTEHUH U JKUBOTHBIX B
KOJUTEKLIHSX .

DKCKypcusi «OBOJIIOIUS OPraHUYECKOro Mupa Ha 3emie» (B €CTeCTBEHHO-HAYYHBINM WITH
KpaeBeuecKuil My3eit).

Tema 3. OpranusmMsl U OKpYyxkalmas cpeaa (5 4acon)

OKoJjorusi Kak Hayka. 3aJadyd W pas3felibl 3KOJOTMHU. MeToNlbl 3KOJOTHYECKHX HCCIeI0BaHUI.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.



Cpenbl oOuTaHUs OPraHU3MOB: BOJHAs!, HA36MHO-BO3/YIIHAs, TOUYBEHHAs, BHYTPHOPTaHU3MEHHAS.

Okonornyeckne  (akropel. Kiaccupukamus — 3KoIOruyeckux — (akTopoB:  aOMOTHUYECKHE,
OMOTHYECKUE U aHTPOIIOTEHHBIE. JleiCTBUE SKOIOTUYECKUX (PAaKTOPOB HA OPTaHU3MBI.

AbGuotuueckue (axkTopbl: CBET, TeMIiieparypa, BiaxHocTb. DotomepuoausMm. IIpucnocobnenus
OpPraHU3MOB K JIEUCTBUIO a0noTHYecKuX (pakTopoB. buonoruueckue puTmsl.

buotnyeckne Qaxktopbl. Bumbl OMOTHYECKMX B3aMMOACUCTBHI: KOHKYPEHIUS, XWUIIHUYECTBO,
cumbuo3 u ero ¢Qopmel. IlapazuTu3m, Koomepauusi, MyTyaJu3M, KOMMEHCAIN3M (KBapTHPAHCTBO,
HaxJICOHUYECTBO). AMEHCAIM3M, HEWTpaau3M. 3HAuC€HHE OMOTHYECKHX B3aUMOJCHCTBUH s
CYIIIECTBOBAHMS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapPAKTEPUCTUKU MOMyisauuu. OCHOBHBIC MOKA3aTeNN TMOMYJISLUU: YHUCICHHOCTD,
IUIOTHOCTb, POXKJIAEMOCTh, CMEPTHOCTh, MPUPOCT, MUTpanus. J(MHAMHUKA YMCIEHHOCTH MONYJISIIUU U €
peryJsuus.

JdemMoHcTpaumMu:

[Toptpetsr: A. I'ym6oabaT, K. @. Pynbe, O. 'ekkens.

Tabmuubr u cxemsl: kapra «lIpupomgabie 30HBI 3emumy», «Cpeasl OOWTAHHS OPTaHU3MOBY,
«Dotonepuoguszmy, «llomynsuuny», «3aKOHOMEPHOCTH POCTa YUCICHHOCTH MONYJISIUU HUHDY30pHu-
Tydenbkuy, «[lumessie nenmn.

JlabopaTopHble 1 NpakTHYeCKHEe PAdOThI:

Jlaboparopuass pabora Ne 3. «Mopdosornueckue OCOOCHHOCTH PACTEHUH W3 Pa3HBIX MECT
OoOUTaHUSY.

JlaboparopHas pabota Ne 4. «BrnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYyCa.

[TpakTiaeckas padorta Ne 2. «[ToacU€T TUIOTHOCTH MOMYJISIANA Pa3HBIX BUAOB PACTCHU».

Tema 4. CoobOuiecTBa U 3K0JI0rnueckue cucrembl (10 yacon)

CooOmiectBo opranu3smMoB — OuorieHo3. CTpyKTypbl OMOIIEHO3a: BHIOBasi, MPOCTPAHCTBEHHAs,
Tpouueckas (nuiesas). Buabli-nomuHanTsl. CBSI3U B OUOIIEHO3E.

Okonoruyeckue cucrteMbl (3kocucreMsl). Ilonstue 00 »sKkocucreMe U OHUOTEOLEHO3E.
QOyHKIIMOHATBHbIE KOMIOHEHTHI JKOCHUCTEMBI: TPOJYLEHTHI, KOHCYMEHTHI, peAyleHThl. KpyroBopoT
BEIIECTB M TOTOK 3HEPruM B 3KocucreMe. Tpoduyeckue (muiLeBble) YpOBHU 3KocucTeMbl. [luiieBblie
nenu U cetd. OCHOBHBIE MOKa3aTeNN 3KOCUCTEMBI: OrMomacca, IpOAYKIHs. DKOJOTHUECKUE MHUPaAMUIbL:
IPOJYKIINH, YACICHHOCTH, OoMacchl. CBOHCTBA AKOCHCTEM: YCTOMYUBOCTh, CAMOPETYJIISIINUS, Pa3BUTHE.
Cyxkueccust.

[Tpupoanble  SKOCHCTEMBI. DKOCHUCTEMBI 03€p M peK. OKOocUCTeMa XBOMHOTO  WIH
HIMPOKOJIMCTBEHHOTO JIECa.

AHTpOTIOTEHHBIE ~ 9KOCHCTEMBI.  ATPOIKOCHUCTEMBL.  YpOOIKOCHCTeMBI.  buojormueckoe W
XO03sICTBEHHOE 3HAUYEHNE arpPOIKOCHCTEM H YPOOIKOCHUCTEM.

buopasznoobpasue kak ¢akTop ycroilumBoctH sKkocucteM. CoxpaHeHHe OHOJOTMYECKOIro
pa3zHooOpasus Ha 3emiie.

Vuenne B. U. Bepnaackoro o Ouocdepe. I'panunpl, cocraB u cTpykrypa ouocdepsl. XKusoe
BemecTBO U ero (pynkmuu. OcobeHHOCTH Omocdepsl Kak TI0O0ATbHOW JKOCHCTEMBI. J[MHammueckoe
paBHOBecHE U 00paTHas CBs3b B Onocdepe.

KpyroBopots! BeliecTB 1 OMOreOXMMHUYECKHE LUKJIIBI JIEMEHTOB (yryiepoja, a30Ta). 30HAIbHOCTh
o6uocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuectBo B Oumocdepe 3emun. AHTPONOTEHHbIE HW3MeHeHUs B Owochepe. ['nmodanbHbIC
9KOJIOTUYECKHE TPOOIEMBI.

CocymecTBoBaHue MNpupoabl U 4enoBedyecTBa. CoxpaHeHHe OHMOpazHOOOpa3usi Kak OCHOBA
ycroiunBocTd  Omocepsl. OCHOBa paIiOHAILHOTO YIPABICHHS] TPHUPOJHBIMH pecypcaMH W HX
UCIOJIb30BaHue. JlocTrkeHus: OMOIOrUH U OXpaHa MPUPOIBL.



JdemoHcTpaumnu:

[Moptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubr u cxembl: «[lumeBbie nenu», «buomeHo3: cocraB U CTpyKTypay, «llpuponansie
coobuiectBay, «llenu nmutanusay», «Ikonoruyeckas nupamuaa», «buocdepa u yenoBex», «IKocucTemMa
LIMPOKOJINCTBEHHOIO Jieca», «IDKOCUCTEMAa XBOWHOro Jiecay», «bHoneHo3 BomoéMan», «ATrpOLEHO3»,
«IIpuMepHBIE aHTPOIIOI€HHBIE BO3JCUCTBUS Ha NPUPOAY», «BakHellnne HCTOYHUKM 3arpsA3HEHUs
BO3/yXa M TPYHTOBBIX BOJ», «IlouBa — BaxkHelmas cocTaBisitonas onocdepsn», «PakTopsl Aerpaganuu
nouB», «llapHukoBblll >pdexT», «DakTopbl pagHMOaKTUBHOIO 3arpsisHeHus Ouocdepb», «OOmas
CTpyKTypa Ouocdepn», «Pacmpoctpanenue xu3HH B Ouochepe», «O30HOBBIA 3KpaH OuOChHEphD,
«Kpyrosopot yriepona B 6uochepe», «KpyroBopot azora B mpupoae».

Ob6opynoBanue: Moaenb-amuMkanus «Tunuuneie OuoLEeHO3B», Tepbapuili «PacTuTenbHbIE
cooOuiecTBa», Koyuiekuu «buonenos», «Bpenurenu BaKHEMIIMX CEIbCKOXO3SHCTBEHHBIX KYIbTYp»,
repOoapuy U KOJUICKIMHM PACTEeHUH M >KMBOTHBIX, IIPUHAJIKALIME K Pa3HbIM 3KOJIOTMYECKHM IpyIIam
onHoro Buja, Kpacnas xuura Poccuiickoii denepaunn, n3o0pakeHuss OXpaHsAEMbIX BUJIOB PaCTEHUN U
KUBOTHBIX.

IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BHUOJIOI'MU HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

Cornacao ®I'OC COO, ycraHaBIMBaIOTCS TPEOOBAHUS K PE3yabTaTaM OCBOCHUS O0YJaIOUIMMHUCS
IPOrpaMM CPEAHEro o01Iero 00pa3oBaHus: TMYHOCTHBIM, METAIPEJAMETHBIM U ITPEIMETHBIM.

JIMUHOCTHBIE PE3YJIbTATHI

B cTpyKType JNMYHOCTHBIX pe3yibTaTOB OCBOCHUSA IpeameTa «buoyiorusy BBIIEIEHBI CIEIYIOLIe
COCTABJISIIONIME: OCO3HAHUE O0YYAIOIIUMUCS POCCUHUCKOM TPayKIaHCKOH MIECHTHYHOCTH — FOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEIIBHOCTH M CAMOOIIPE/ICIICHHIIO, HATMYME MOTUBAIIMK K OOYUCHHUIO OMOJIOTHH,
[eJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JIMYHOCTH HA OCHOBE KJFOUEBBIX IIEHHOCTEH M
UCTOPUYCCKHUX TPAIUIMIA pa3BUTHS OHMOJIOIMYECKOTO 3HAHMUSA, TOTOBHOCTh M CITIOCOOHOCTH OOYYaIOIIMXCS
PYKOBOJICTBOBAaTbCSI B CBOEH JEATEIBHOCTH IIEHHOCTHO-CMBICIOBBIMH YCTAHOBKAMH, MPHUCYIIUMHU
cucreMe OHOJIOTHYECKOTo O00pa30BaHUs, HAJIWYHME SKOJOTHYECKOTO TMPAaBOCO3HAHMS, CIOCOOHOCTH
CTaBUTH LICJIN U CTpOI/ITI) JKN3HCHHBIC ITJIaAHBI.

JlugHOCTHBIE pe3ynbTaThl OCBOCHMS TIpeaMeTa «BbHOIOTHs» JOCTUTAIOTCS B €IMHCTBE y4eOHOUM U
BOCIIUTATEILHOMN JIEATEIILHOCTH B COOTBETCTBHH C TPAJIMIIMOHHBIMA POCCHICKHMHU COIUOKYJIBTYPHBIMH,
UCTOPUYECKHMMHU W JyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMHU, TPUHSATHIMH B OOIIECTBE TNpaBUIAMU U
HOPMaMH{ TOBEJICHHSI M CIOCOOCTBYIOT IMPOIECCaM CaMOIO3HAHMUS, CAMOBOCITUTAHUS U CaMOPAa3BHTHS,
paBBI/ITI/IH BHyTpeHHefI o3I JIMYHOCTH, HanI/IOTI/I?;Ma, YBa)KeHI/IH K 3aKOHy 158 HpaBOHOprHKy,
YeJIOBEKY TPYy/la M CTapIIeMy IMOKOJCHHUIO, B3AUMHOTO YBXCHHUSI, OEPEIKHOTO OTHOMICHHSI K KYJIbTYPHOMY
HACIICMIMI0O W TPaJWIMsAM MHOTOHAIIMOHAILHOTO Hapoaa Poccuiickoit ®enepanuu, npupone u
OKpY>Kalollen cpene.

JlugHOCTHBIE pe3yabTaThl OCBOCHUsS Yy4ueOHOro mnpeamera «buomorus» MOMKHBI OTpaxaTh
TOTOBHOCTb U CIIOCOOHOCTh O0YUAIOIIMXCSl PYKOBOJICTBOBATHCS CHOPMHUPOBAHHOM BHYTPEHHEH TO3UIIUEH
JUYHOCTH, CHCTEMOM  IICHHOCTHBIX  OpPHCHTAIlMi, TO3UTHBHBIX  BHYTPCHHHUX  YOCKICHHH,
COOTBGTCTByIOH_[I/IX Tpa)II/IHI/IOHHI)IM OCHHOCTAM pOCCHﬁCKOFO O6HIeCTBa, pacumpeHHe JKN3HCHHOI'O
OombITa U OIIbITa ACATCIBHOCTHU B npouecce peaJ'II/I3aHI/II/I OCHOBHBIX HaHpaBJ’IeHI/Iﬁ BOCHHTaTeHBHOﬁ
JIEATEILHOCTH, B TOM YHUCJIE B YACTH:

1) rpaIaHCKOTr0 BOCIIUTAHUS:



c(OpPMUPOBAHHOCTh TPAXKIAHCKON MO3UIMU OOYYAIOMIErocsi Kak aKTMBHOIO U OTBETCTBEHHOIO
YJIeHa POCCUIICKOTO 00IIeCTBa;

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX MIPaB M 00SI3aHHOCTEH, YBaKCHHE 3aKOHA U TIPABOIIOPSIIKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOH JEATEIbHOCTU IIPU CO3JaHUH YUEOHBIX TPOEKTOB, PELUICHUH
y4eOHBIX M MO3HABATEIbHBIX 3a/1a4, BHITOJHEHUU OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OTPEIENATh COOCTBCHHYIO IMO3HIIMIO TI0 OTHOIIEHUIO K SIBJICHHSIM COBPEMEHHOM
JKM3HU U OOBIACHATE €6;

YMEHHE YYUTHIBATH B CBOUX JACHCTBUSIX HEOOXOIUMOCTb KOHCTPYKTHBHOTO B3aUMOJCHCTBUS
JIOJIeH ¢ pa3HBIMU YOCKACHUSIMHU, KYJIbTYPHBIMHU LIGHHOCTSIMHU U COIIMAJIbHBIM MOJIOKEHUEM;

TOTOBHOCTH K COTPYAHHYECTBY B MPOIIECCE COBMECTHOTO BBIMIOJIHEHUSI YICOHBIX, TO3HABATETHHBIX
U HCCIIEIOBATENbCKUX 3aJ1a4, YBKUTEIHHOTO OTHOIICHUS K MHEHHIO ONIMOHEHTOB IMPHU OOCYXKICHUU
CHOPHBIX BOIPOCOB OMOJOTUYECKOT0 COJIEPIKAHUS;

FOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOM 1€ATEIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUMCKON TPaKJAHCKOW MJACHTHYHOCTH, MATPUOTH3MA, YBAXKCHHUS K CBOEMY
HapoJly, 4yBCTBa OTBETCTBEHHOCTH Iepe] PoauHoil, ropnoctu 3a cBoi Kpaid, cBoro Poauny, cBOi s3bIK U
KYJIbTYpPY, IPOILIOE U HACTOAILIEE MHOTOHALIMOHAILHOTO Hapoa Poccuu;

[IEHHOCTHOE OTHOILIEHHWE K MPUPOJHOMY HACIEIUI0O U TaMATHHKAM TPUPOJBI, JOCTHKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OLIGHHMBATh BKJIAJ POCCHMCKMX YUYEHBIX B CTAaHOBIEHHE WM pa3BUTHE OHOJIOTHH,
MOHMMAaHUS 3HAYeHUs OWOJIOTMH B MO3HAHUM 3aKOHOB MPHUPOJIbI, B KU3HU YEJIOBEKa U COBPEMEHHOI'O
00111eCTBa;

ujciHas YO IEHHOCTh, TOTOBHOCTh K CITy)KEHUIO U 3ammre OTedecTBa, OTBETCTBEHHOCTH 3a €T0
Cyns0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HAPO/a;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STHUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIICHHBATh CHUTYAI[MI0O M TPUHUMATh OCO3HAHHBIE PEIICHHUS, OPUEHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH,;

OCO3HAHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIIIEHHE K CBOUM pOJUTENSM, CO3JaHUI0O CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHATUS LEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUHU C TPaAULIMAMU Hapo10B Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHONICHHWE K MHUpPY, BKJIIOYAas JCTETHKY ObITa, HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHUE AMOIMOHAIBHOT'O BO3/I€MCTBUS AKUBOM NPHUPOBI U €€ HEHHOCTH;

TOTOBHOCTh K CaMOBBIPAKEHHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMIIEHHE MPOSBIATH KadyecTBa
TBOPYECKOM JIMYHOCTH;

5) ¢usnuyeckoro BocnuTaHus, (GopMHpPOBaHMA KYJBTYPbl 310POBbS M 3MOLMOHAJIBLHOIO
Osaromosyqusi:

MOHMMaHWE W pealu3anus 370poBoro u Oe3omacHoro oOpa3a KH3HU (3M0pOBOE MHUTaHUE,
COOJIIO/ICHNE TUTHEHUYECKUX TIPAaBWJI WU HOPM, COAJaHCUPOBAHHBIM PEXKUM 3aHATHH H  OTIbIXA,
perynsipHasi (u3UYecKas aKTHBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIEHHUS K
coOCTBEHHOMY (PU3UUYECKOMY U TICUXUYECKOMY 37I0POBBIO;

MOHMMAaHNUE IIEHHOCTH MPaBWJI WHAWBUYATLHOTO W KOJUICKTUBHOTO OE30MACHOTO IMOBEACHHS B
CUTYAIUIX, YTPOXKAIOITUX 370POBBIO U KU3HH JIIOJICH;



OCO3HAHUE MOCIIEACTBUI 1 HENPUATHUS BPEAHBIX MPUBBIUEK (YIIOTPEOICHUS aIKOT0JIs, HAPKOTHUKOB,
KYpEHHUs);

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTD K TPYIYy, OCO3HAHKE IIEHHOCTU MacTepCcTBa, TPYa0Jt00ue;

FOTOBHOCTh K AaKTHUBHOW JEATEIbHOCTH TEXHOJOTHYECKOW M COLIMAIbHOW HampaBiIeHHOCTH,
CHOCOOHOCTh HHUITUUPOBATH, TNIAHKPOBATH M CAMOCTOSTEIHHO BBHIIOJIHSITH TAKYIO JACSITEIbHOCTD;

UHTEpEC K Ppa3NUYHbIM cdepam MpoecCHOHAIBHOW JAEATENbHOCTH, YMEHHE COBEpLIaTh
OCO3HAHHBII BBIOOp OyayIei mpodeccuu U peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE IIJIaHbI;

TOTOBHOCTb U CLIOCOOHOCTH K 00OPa30BaHMIO U CaMOOOPA30BAHUIO HA MPOTSKEHUH BCEH KU3HU;

7) 3K0JIOrHYeCKOI0 BOCTIMTAHUS

HKOJIOTHYECKH IIesieco00pa3Hoe OTHOIICHHE K MPHUPOJE KaK MCTOUYHUKY JKM3HU Ha 3emiie, OCHOBE
€€ CYIIECTBOBaHMUS,

MOBBILICHHE YPOBHS SKOJIOTMYECKON KYJIbTYpbl: IPUOOPETEHHUE OIBITA IIJIAHUPOBAHUS TIOCTYIKOB U
OLIEHKU MX BO3MOXHBIX TOCJIECTBHIA JJIsl OKPYXKAIOIIEH CPe/ibl;

OCO3HAHHE TTI00AIBHOTO XapaKTepa KOJIOTHUECKUX MPoOIeM U IMyTel UX PEeUICHHUS;

CIIOCOOHOCTh HUCMOJBb30BaTh MpUOOpETaeMble MPU W3YYCHUU OUOJOTUU 3HAHUS U YMEHUS IpH
pelieHur TpoOsieM, CBA3aHHBIX C PAlMOHATIBHBIM IPUPOAOIOIB30BaHUEM (COONIOICHHE TPaBUII
NOBEJICHUS B TNPUPOJIC, HANpPaABICHHBIX HAa COXPAaHEHHE DPABHOBECHS B JKOCHCTEMax, OXpaHy BHUJIOB,
IKOCHCTEeM, OHOochepsl);

AKTUBHOE HENpUATHE JCHCTBHM, MPUHOCSIIIUX BPEI OKPYXKAlOIIel MNPUPOJHON cpene, yMEHHE
MPOTHO3UPOBATh HEOIATONMPUSTHBIE JKOJIOTUYECKUE TMOCIEACTBUS MPEINPUHUMAEMbIX JEeUCTBUN U
PEeIOTBpAIIATh UX;

HAJIMYHME Pa3BUTOTO FKOJIOTUIECKOTO MBIIIICHHS, SKOJIOTUYECKON KYJIbTYpPHI, OIBITA JEeSITeIbHOCTH
9KOJIOTHYECKON  HAMpaBJIGHHOCTH, YMEHHUS  PYKOBOJACTBOBATbCI HMMH B  TO3HaBaTENbHOM,
KOMMYHHUKATHBHOW M COLMAIbHON MPaKTHKE, TOTOBHOCTU K YYacTHIO B MPAKTUUYECKOH AESITeNTbHOCTH
HKOJIOTHYECKO HAIIPABJICHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U OOIIECTBEHHOM MPaKTHKH, OCHOBAHHOT'O Ha JUAJIOre KYJIbTYp, CIOCOOCTBYIOIEIO OCO3HAHHUIO CBOETO
MecTa B IMOJIUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHUE S3BIKOBOM M YATATEILCKOW KYJIBTYPHI KaK CPENICTBA B3aMMOJCHCTBHS MEXKITY
JIOJIbMU U TIO3HAHUS MUPA;

MOHMMaHHUE chneuupuky OHOJOTMM KaK HayKH, OcCOo3HaHus €€ pold B (HOPMHUPOBAHHUH
palMoOHATFHOTO HAYYHOTO MBIIIJICHHS, CO3JIaHUH LEIOCTHOTO TPEICTABICHUS 00 OKPYXKAroleM MHpe
KaK O eIMHCTBE MPHUPOJIbI, YeJIOBEKA U 00IIEeCTBa, B TIO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH M peIIeHUH
npo0JieM COXpaHEeHUS IPUPOJTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYMMOCTH OWOJIOTUH I COBPEMEHHOW HMBHIM3ALUU: 00eCreYeHuss HOBOTO
YPOBHSI Pa3BUTHS MEIUIUHBI, CO3JAHHWE IEPCICKTUBHBIX OWOTEXHOJIOTUH, CIOCOOHBIX peliaTh
pecypcHBIEe TTPOOIEeMBl Pa3BUTHSI YEIOBEYECTBA, IMOMCKA IMyTeH BBIXOAA M3 TI00ATBHBIX IKOIOTHYECKHX
npobiieM U ol0ecrmeueHus Tepexoja K YCTOWYHUBOMY pAa3BUTHIO, PAIMOHAILHOMY HCIIOIH30BAHHIO
MPUPOJIHBIX PECYPCOB U (OPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aWHTEPECOBAaHHOCTh B IIOJIYYCHHH OHMOJOTMYECKMX 3HAHWA B 1ENAX TIOBBIIICHUAS OOMIeH
KYJBTYPHI, €CTECTBEHHO-HAYYHOH I'PaMOTHOCTH, KaK COCTaBHOW 4YacTH (PYHKIMOHAIHHON I'PaMOTHOCTH
oOyyaromuxcsi, GOpMUPYEMOI1 IPH N3y4E€HUH OUOJIOTHH;

MOHMMAaHUE CYIIHOCTH METO/IOB TO3HAHMS, UCTIONB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCTIONIB30BaTh TIOJyYaeMble 3HAHUS IS aHadn3a M OOBSICHEHHS SIBICHHHA OKPYKAIOMIET0 MHpa H



HNPOUCXOAAMNX B HEM W3MEHEHHUH, yMEHHE AelIaTh OOOCHOBAaHHBIC 3aKIIOUYEHHsS Ha OCHOBE HAayYHBIX
(aKTOB M UMEIOLINXCS TAHHBIX C IIENbI0 OTYYEHHUs JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIFHO HCIIONb30BaTh OMOJIOTHYECKUE 3HAHUS IS pPelIeHHs MpoOiieM B
pEaNbHBIX KU3HEHHBIX CUTYaIUIX;

OCO3HAaHUE LEHHOCTH HAy4YHOH [JESTENbHOCTH, TOTOBHOCTH OCYLIECTBISATH IPOCKTHYIO H
UCCIIEIOBATEIbCKYIO JAeSITeIbHOCTh MHNBUYaIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHUIO, K AKTUBHOMY
MOJTYYCHHIO HOBBIX 3HaHHUH 1O OMOJIOTUU B COOTBETCTBUH C )KU3HECHHBIMU ITOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATHI

MertarnpenMeTHbIe Pe3yIbTaThl OCBOCHHUS y4eOHOTO npenMeTa «bHonorus» BKIIOYAIOT: 3HAYUMbIE
s (GOPMHUPOBAHHUA  MHUPOBO33PEHUS  OOYYAIOIIMXCA MEKAMCUUIUIMHAPHBIE — (MEXIpPEAMETHBIC)
oOIIeHayYHble HOHATHUS, OTPa)AlOIUe IeJOCTHOCTh HAyYHOH KapTUHBI MUpa U CIEUU(PHUKY METOJOB
IIO3HAHUS, MCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, sSBJIEHUE, MPOLECC, CUCTEMA,
HAYYHBIH (DaKT, TPUHIMI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, MCCIeJOBaHHE, HaOJIroJeHuE,
U3MEpeHUe, OKCIEPUMEHT W JAPYruX), YHHBEpcalbHble y4yeOHBbIE JeicTBUS (TO3HABaTEIbHBIE,
KOMMYHHKAaTHBHBIE, PETYJISITUBHBIE), oOecneunBatonue GopMupoBaHue (pyHKIMOHAIBHOW IPaMOTHOCTH
U COLMAJbHONW KOMIIETEHIIMH OOYy4aroIMXCs, CHOCOOHOCTh OOYy4aroIMXCsl HUCHOJIb30BaTh OCBOCHHBIE
MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUECKUE 3HAHUS W YHUBEpCaJbHble Y4eOHble JAEUCTBUS B
IIO3HABATEJILHON U COLIMAIIBHON ITPAKTHUKE.

MertanpeameTHble pe3ysibTaThl OCBOEGHHUS IMPOrpaMMbl CpeHEro oOIiero o0pa3oBaHMs JOJKHBI
OTpakaTh:

Osgi1aieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHUe TeHCTBUS:

CaMOCTOSITENIbHO (POPMYIUPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, pacCMaTPUBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh IPU OCBOCHUU 3HAHUN NpUEMBI JIOTMUECKOTO MBIIUICHHUs (aHalu3a, CUHTE3a,
CpaBHEHHs, KiaccupuKanuy, 0000IIeHus), paCKphIBaTh CMbBICI OMOJIOTUYECKUX MOHATUHN (BBIAENISTH MX
XapaKTepHbIe IPU3HAKHU, YCTAaHABIUBATH CBSI3U C IPYTUMHU ITOHATHSIMH ),

ONPEAEIATh LENN ACSITEIBHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPUM UX JOCTHKEHHS, COOTHOCHUTH
pE3yJBTaThl AEATEIBHOCTH C IOCTABIEHHBIMU LIENSMU;

MCIIOJIb30BaTh OMOJIOTHUECKHUE MOHITHS sl 00bsCHEHUS (DAaKTOB U SIBJICHUN KUBOU MPUPO/IBI;

CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIYKTHBHbBIC, AEIyKTHUBHBIC, IO aHAJOTHH), BBISABIATH
3aKOHOMEPHOCTM W NPOTUBOPEYMSI B pAcCMaTPUBAEMBIX SBJIEHUSAX, (OPMYIMPOBATH BBHIBOABI U
3aKJIFOUYEHHS;

IPUMEHSTh CXEMHO-MOJENIbHbIE CpEACTBA Ul TPEJCTABICHUS CYIIECTBEHHBIX CBSI3eH H
OTHOIIIEHUHA B U3Y4aeMBbIX OHOJIOTMUECKMX OOBEKTaX, a TakKe NPOTUBOPEUYUN PA3HOTO poja,
BBISIBJICHHBIX B PA3JIMYHBIX HH(POPMAIIMOHHBIX HCTOYHHKAX;

pa3pabaTbiBaTh IUIAH pelIeHHs MpoOJeMbl ¢ y4Y€TOM aHalIn3a HMMEIOLUXCS MaTepUalbHBIX U
HeMaTepualbHBIX PECYPCOB;

BHOCHTb KOPPEKTUBBI B JI€ATEIbHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB LIEJSAM, OLIEHHUBATH
PHUCKH NIOCIEACTBUN JEATENBHOCTH;

KOODJMHUPOBaTb M  BBIMOJHATH pabOTy B  YCIOBUSIX pPEAIbHOTO, BUPTYaJbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NTPU PEIIEHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCTEI0BATEIbCKHE IeHCTBHUS:



BJIQ/IETh HaBBIKAMU y4eOHO-UCCIIEZIOBATEIbCKOM M TMPOEKTHOM N1€ATENbHOCTH, HaBBIKAMHU
paszpeuieHus npodiaeM, ClIoCOOHOCThIO U TOTOBHOCTBIO K CAaMOCTOSITEIbHOMY MOMCKY METOJIOB PEIEeHUS
NPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METOJIOB ITO3HAHMS;

UCIIONIb30BAaTh  PA3IMYHbIE BHJIBI  JIEATEIHHOCTH MO TMOJIYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlUU, TPEOOPa30BAHNUI0 U MPUMEHEHUIO B YYEOHBIX CUTYyallHsIX, B TOM YHCIE MPHU CO3/1aHUU
y4eOHBIX U COIMATIBHBIX IPOCKTOB;

¢opmMHupoBaTh HAy4YHBIH THII MBIIUICHUS, BIAJCTh HAyYHOH TEPMHUHOJOTHEH, KIFOUYEBBIMU
MOHSTUSIMH U METOJIaMU;

CTaBUTh U (PopMyIHpOBaTH COOCTBEHHBIE 337]aUul B 00Pa30BaTEIbHON JAE€ATEILHOCTH U KU3HEHHBIX
CUTYAaIHAX;

BBISBIISITh TIPUYMHHO-CIICJICTBEHHBIC CBS3M W AKTyaJM3UpPOBATh 3a/ady, BBIABHIaTh THIOTE3Y €€
pellleHus], HaXOJIUTh apryMEHThl JUIsl JOKa3aTelIbCTBa CBOUX YTBEPXKACHWIM, 3a7aBaTh HapaMeTpbl U
KPUTEPUU PELICHHUS;

aHAJTM3UPOBATh TOJYYEHHBIE B XOJE pEIICHUsS 3aJaud pe3yibTaThl, KPUTHUECKH OIICHUBATH HX
JIOCTOBEPHOCTb, IPOTHO3MUPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh  IICJICHANIPABICHHBIM MMOMCK TIEpeHOoca CPeICTB W CHOCOOOB JACWCTBUS B
po(heCcCHOHATLHYIO CPEy;

YMETh IIEPEHOCUTH 3HAHUS B MIO3HABATEIBHYIO M MPAKTHUECKYIO 00IaCTH KU3HEACATEIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIC WJEH, MpeularaTb OPUTMHAIbHBIC MOAXO/bl U PEIIeHUs, CTAaBUTh MPOOJIEMbI U
3aJa4u, JIOMYCKAIOIINe albTepHATHBHBIC PEIICHHUS.

3) pabdora ¢ unopmaumeii:

OpUEHTUPOBATHCS B PA3IUYHBIX MCTOYHHUKAX MHGPOpPMAIUU (TEKCTe y4eOHOro MocoOus, HaydyHO-
MOMYJSIPHOM JUTepaType, OMOIOTHYECKUX CIOBApsIX M CIIPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B
WnTepHere), aHanu3upoBaTth MHPOPMALHUIO PA3TUYHBIX BUAOB M (OPM MPEICTABICHHS, KPUTHYECKH
OILICHUBAThH €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEUYHBOCTH;

(bopMyIHpOBaTh 3aIIPOCHl U MPUMEHSATH pa3IMYHbIE METO/IbI IPU MOUCKE U 0TOOpE OMOJIOrHUeCKOn
uHpOpMaLu, He0OOXOAUMOM [T BBIOJIHEHHs yUeOHbIX 3aj1ay;

npuoOpeTraTh  OMBIT  HCIOJNB30BaHHS  MH()OPMAIMOHHO-KOMMYHHKATHBHBIX  TEXHOJIOTHH,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIIOJIB30BAHMUS PA3ITUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMY MpEeACTaBICHUS OHOJIOTHYecKON MH(OpMauu
(cxeMmsl, rpaduKy, TUarpaMMsl, TaOJIHIbI, PUCYHKH U APYToe);

WCIIOJIH30BaTh HAYYHBIN SI3BIK B KaUECTBE CPEACTBA MPHU pabOTe ¢ OMOJIOTHYECKON MH(pOpMAIIUEit:
NPUMEHATh XUMHUYECKHe, (U3NIECKHe U MaTeMaTHIeCKHe 3HaKd U CUMBOJIBI, (hOpMyJbl, a0OpeBUaTypy,
HOMEHKJIaTypy, UCIIOJIb30BaTh U MTPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HATJISTHOCTH;

BJIaJI€Th HABBIKAMU DACMO3HABaHUS M 3alUTHl MH(pOpMaMM, MH(GOPMAIMOHHONW Oe30macHOCTH
JMYHOCTH.

OBJiaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

1) o6menne:

OCYILECTBIISAITh KOMMYHUKAIIMU BO BCeX c(epax >KM3HU, aKTUBHO y4yacTBOBaTh B JAMAJIOre WU
JIMCKYCCHH TI0 CYIIECTBY OOCYXIaeMOH TeMbl (YMEHHE 3alaBaTh BOMIPOCHI, BBICKA3bIBATH CYXKICHUS
OTHOCHTEJIHO BBITIOJTHEHUS TpeIaraeMoi 3aJau, YIUTHIBATh HHTEPECH M COTIACOBAHHOCTH ITO3UITHIHA
JPYTUX YYACTHUKOB JAMAJIOTa WM JUCKYCCHH);

pacrio3HaBaTh HeBepOalbHbIE CpeAcTBa OOIICHHs, MOHMMAaTh 3HAUYEHUE COIMAIbHBIX 3HAKOB,
NPEINOCHIIOK BO3HUKHOBEHUSI KOH(JIMKTHBIX CHUTYaIlMii, YMETh CMST4aThb KOHQUIMKTEI W BECTH
NIEPETOBOPHI;



BJIQZICTh PA3IMYHBIMU CIOCOOAMH OOIIEHHUS M B3aUMOJACHCTBHS, ITOHUMATh HAMEPEHHS IPYIHX
JIO/IeH, IPOSBIATH YBXKUTEIBHOE OTHOIIEHHE K COOCCETHUKY U B KOPPEKTHOU (opme popMynupoBaTh
CBOU BO3PAXKCHHUS;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUSI C HCIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHUMATh U UCIOJB30BATH MPEUMYILECTBA KOMAHIHOW M MHIMBUAYAIbHOU paOOTHI MPH PELICHUN
Ouosornyeckoil  mpoOieMbl, OOOCHOBBIBATH HEOOXOJMMOCTh IMPHUMEHEHHsI TPYMNIOBBIX  (QopM
B3aMMO/ICHCTBUS TIPH PeLICHUH y4eOHOH 3a/1a4u;

BBIOMpAaTh TEMaTHKy M METOJbl COBMECTHBIX JCHCTBHH C Y4€TOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEH Ka)X/I0TO YiIeHa KOJUIEKTUBA,;

NPUHUMATD LIEM COBMECTHOW JESTEILHOCTH, OPTaHU30BBIBATH U KOOPIMHUPOBAThH NEHCTBUS 1O €€
JOCTHIKCHUIO: COCTaBIATh IUIAH JACHCTBHH, paclpeAeisTb pPOIU C Y4ETOM MHEHHUH YYacCTHHKOB,
00CYXIaTh pe3yabTaThl COBMECTHOH PaOOTHI,

OLICHMBATh KAayeCTBO CBOETO BKJAJa M KAXKAOIO YYaCTHHKA KOMaHJAbI B OOIIMH pe3yapTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIE IIPOCKTHI, OLIEHMBATh HJEH C IIO3MLIUH HOBH3HBI, OPHUTHHAIBHOCTH,
NPaKTHYECKOI 3HAUNMOCTH;

OCYILIECTBIISITh TO3UTUBHOE CTPATETHUECKOE MOBEACHHE B PA3JIMYHBIX CHUTYAlHAX, IPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh HHUITNATHBHBIM.

OBJiaieHHe YHUBEPCAJIbHBIMH Pery/IsTHBHBIMM A€l CTBHSIMU:

1) camoopranu3amus:

UCTIOJIB30BaTh OMOJIOIMYECKHE 3HAHMS NIl BBIABICHHS MPOOJIEM M MX PEIICHHs B KHU3HCHHBIX U
y4€OHBIX CUTYaIUsX;

BBIOMpAaTh Ha OCHOBE OWOJIOTMYECKHMX 3HAHUH LEJNEBbIE M CMBICIOBBIE YCTAaHOBKM B CBOUX
JCUCTBUAX M TOCTYNKAax IO OTHOIICHHWIO K JKUBOW TPHPOJIE, CBOEMY 3/IOPOBBIO H 30pPOBBIO
OKPYKaIOIINX;

CaMOCTOSITENIFHO OCYIIECTBIISATH TIO3HABATEIBHYIO JESATEIbHOCTD, BBISABISTH MIPOOJIEMBI, CTABUTh U
(bopMynHupoBaTh COOCTBEHHBIE 33/1a4K B 00pa30BaTEIbHOM JESITEIbHOCTH U )KU3HEHHBIX CUTYalUAX;

CaMOCTOSITEJIbHO COCTABIIATh IUIAH pEIIeHUs NpoOJeMbl ¢ Y4ETOM MMEIOLIUXCS PECYypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUM;

JIaBaTh OIIEHKY HOBBIM CUTYaIIHsIM;

pacuIMpsATh paMKH Y4eOHOT0 IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHI;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OILIEHUBATh MMPHOOPETEHHBIN OIIBIT;

CHOcOOCTBOBATH (DOPMUPOBAHHIO U MIPOSBICHUIO IIMPOKON IPYAUIIUHN B pa3HBIX 00JIACTSIX 3HAHUH,
MOCTOSIHHO IOBBIIIATh CBOM 00pa30oBaTeIbHBIN U KyJIbTYpPHBIH YPOBEHD.

2) CaMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYyallUsiM, BHOCHUTh KOPPEKTHBBI B JIEATEIHHOCTh, OIICHUBAThH
COOTBETCTBHUE PE3YIHTATOB IIETISIM;

BJIAJ€Th HABBIKAMH I103HABaTENbHOW peQIEeKCHU KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUH u
MBICIUTENBHBIX IPOIECCOB, MX PE3yJIbTaTOB M OCHOBaHMH, HCIOJIB30BATh MPHUEMBI pedieKCUU IS
OIICHKW CHTYAaIllH, BHIOOPA BEPHOTO PEIICHIS,

YMETh OIIEHUBATh PHCKH U CBOEBPEMEHHO IPUHUMATH PEHICHHUS 110 UX CHIDKCHHIO,

IPUHUMATh MOTUBBI U apIYMEHTBI IPYTUX [P aHAJIM3€ PE3YJIbTAaTOB JAEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NPUHUMATH ce0s1, TOHUMast CBOM HEJIOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTUBBI U @pT'YMEHTHI JPYTUX MIPH aHAIM3E PE3YNIbTAaTOB JACATEIbHOCTH;



MpU3HABaTh CBOE MPABO U MPABO APYTUX Ha OLIUOKU;
pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP C TIO3UIIMH IPYTOro YeIOBEKa.

MNPEJIMETHBIE PE3YJIBTATBI

[IpenmerHsie pe3ynbrarthl ocBoeHusi mnporpammbl COO mno Ouonorun Ha 0a30BOM YpPOBHE
BKJIIOYAIOT crienuduueckue Ay yueOHoro npeamera «buosorusy» HaydHble 3HAHUS, YMEHHUS U CIIOCOOBI
JCMCTBUH 10 OCBOCHHMIO, HMHTEPIPETALMU W MPeoOpa30BaHHUIO 3HAHUM, BHUABI ACATEIBHOCTH II0
MOJYYCHUI0O HOBOTO 3HAHUS M NMPUMEHEHHIO 3HAHMM B Pa3iIMUYHBIX YYEOHBIX CHTYalUsX, a TaKXKe B
pealbHBIX >KU3HEHHBIX CUTYyallUsiX, CBA3aHHBIX ¢ Ouosiorueid. B mporpamme mpeameTHble pe3yNbTaThl
IPEJICTaBJICHBI 110 ToJaM 00y4YeHHUsI.

[IpenmerHbie pe3ynbTaThl OCBOCHHUs ydyeOHoro mnpeamera «buonorus» 6 10 Knacce IOTKHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTH 3HAHUN O MECTE U POJIM OUOJIOTHH B CUCTEME HAyYHOTO 3HAHUSI €CTECTBEHHBIX
HayK, B (OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHMHBI MHUpPa M  HAYYHOIO
MHUPOBO33pEHHUS, O BKJIAJE POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH,
(YHKIMOHATBHON IPaMOTHOCTH Y€JIOBEKa /ISl pEIICHUS )KU3HEHHBIX 3a71a4;

YMEHHE pPacKpbIBaTh COJIEpKaHWE OHMOJIOTMYECKMX TEPMUHOB M TMOHSATHH: >KU3Hb, KIIETKA,
opranu3M, MmeTtabonu3m (0OMEH BEUIECTB U IMpPEBpaleHHE HHEPrHH), TOMEOocTa3 (CaMOperysisius),
YPOBHEBAsi OpraHM3AlUs KHUBBIX CHCTEM, CaMOBOCIIPOM3BEIEHHE (PETpOIYKIHs), HACIEICTBEHHOCTS,
U3MEHYMBOCTb, POCT U pPa3BUTHE;

YMEHHE H3J1araTb OMOJIIOTHYECKUE TeOpuH (KIETOYHAs, XpPOMOCOMHAsl, MyTallMOHHAsI, IIEHTpaIbHAS
JorMa MoJieKynsapHoi Ouonorun), 3akonbl (I. Mennensa, T. Moprana, H. 1. BaBunoBa) u yuenus (o
LEHTpax MHOrooOpaszusi M TNPOMCXOXKICHUS KyJIbTypHbIX pactenuid H. WM. BaBuiosa), onpenensts
TPaHUIIBI KX IPUMEHUMOCTH K JKUBBIM CUCTEMaM;

YMEHHE BIaJeTh METOJIaMU HAyYHOTO IMO3HaHUs B OMOJOTMU: HAOIIOJCHHE U OMHMCAHUE KUBBIX
CUCTEM, TIPOLIECCOB U SBICHUHN, OpraHu3alus U TPOBEACHHE OMOJOTHYECKOTO HKCIEPHUMEHTA,
BBIJIBU)KCHUE THUIIOTE3bI, BBISIBICHHE 3aBHCHMOCTH MEXIY HCCIEIyeMbIMH BEIHYUHAMH, OOBSICHEHHE
MOJTYYCHHBIX PE3yJIbTaTOB, MCIIOIB30BAHHBIX HAYYHBIX TOHSTHH, TEOPUH M 3aKOHOB, YMEHHE [€JIaTh
BBIBO/IbI HA OCHOBAHUH TOJTYYEHHBIX PE3yJIbTaTOB;

yYMEHUE BBIICNATh CYLIECTBEHHBbIE TPU3HAKU BHUPYCOB, KJIETOK MPOKApUOT U IYKAPHOT,
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPTaHW3MOB, OCOOCHHOCTH IIPOIECCOB: OOMEHa BEIIECTB H
NpEBpalieHusi JHEPTruM B KJIETKe, (OTOCHHTE3a, IUIACTHYECKOTO U HIHEPreTHYecKOro OOMEeHa,
XeMOCHHTE3a, MMUTO03a, MeH03a, OMJIOJJOTBOPEHHSI, PA3MHOXKEHUS, UHMBHIyaIbHOTO Pa3BUTHUS OpraHu3Ma
(oHTOTCHE3);

YMEHHUE MPUMEHSTH MOyYeHHbIE 3HAHUS U OOBSICHEHHS OMOJIOTUYECKHUX MPOIECCOB U SIBICHUH,
JUTS TIPUHATHS TPAKTUYECKAX PEIICHWH B MOBCETHEBHOW JKM3HU C IIENBI0 oOecredeHus: 0€30macHOCTH
CBOETO 3/I0pPOBbSl U 3/I0pPOBbSl OKPY)KAIOUIMX JIIOAEH, COONIOJEHUS HOPM I'PaMOTHOIO TOBE/ICHUS B
OKpy’Karolled TNpUPOAHOM cpele, TOHUMaHHE HEOOXOJUMOCTH HCIIOJIb30BAaHUS  JJOCTHIKEHHIM
COBPEMEHHOW OMOJIOTHH ¥ OMOTEXHOJIOTHH [T PalMOHAIBHOTO MPHPOIOTIONIE30BaAHMS,

YMEHHUE pelIaTh JIEMEHTapHbIe TeHeTHYECKHE 3a/Ja4i Ha MOHO- W JUTHOPHIHOE CKpEUIMBaHHE,
CIICTIJICHHOE HACJI€ZIOBAaHUE, COCTABJIATH CXEMbl MOHOTHOPHIHOTO CKpELIMBaHMs Ul TpeIcKa3aHHs
HacJIeI0BaHMs IPU3HAKOB y OPIaHU3MOB;

YMEHHE BBINOIHATH J1a00paTOpHbIE M MpaKTHUYECKHe paboThl, COOMIOAATh MpaBuia Mpu padorte
y4eOHBIM U JTa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHUE KPUTHYECKH OLIEHUBaThb W  HMHTEPIPETUPOBaTh HH(OpMAIMIO  OHOJOTHYECKOTO
COJIepKaHMsl, BKIIIOYAIOIIYIO IICEBOHAYYHbIE 3HAHMS U3 PA3IMYHBIX HCTOYHHMKOB (CpelICTBA MAacCCOBOM



uH(pOpMallii, Hay4YHO-TIONYJISIPHbIE MaTepuajbl), STUYECKUE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHHUI B
OMOJIOTNH, MEIUIIMHE, ONOTECXHOJIOTUH;

YMEHHE CO37aBaTh COOCTBEHHBIC MUCHMEHHBIC W YCTHBIC COOOIIEHUs, 0000IIass OMOIOTHIECKYIO
uH(}OPMAILIMIO U3 HECKOJIBKUX UCTOUYHUKOB, TPAMOTHO HCIIOIb30BaTh MOHATHIHBIN anmapaT OUOJIOTUH.

[IpenMeTHble pe3yabTaThl OCBOEHUs ydeOHoro mnpenmera «buonorus» 6 11 knacce ROMKHBI
OTpaxkaTh:

c(OpPMHPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUU B CHCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTHMHBI MHUpPAa M HAYYHOIO
MHUPOBO33pEHHUS, O BKIIAJIE POCCUUCKUX U 3apyOexHBIX YUEHBIX-OHMOJIOTOB B pa3BUTHE OHOJIOTHH,
(GYHKIIMOHATHHOU TPaMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a71a4;

YMEHHE pPaCKpbIBaTh COJCPKAHUE OMOJOTMYCCKUX TEPMHHOB W TIOHATHUW: BHJ, MOMYJISIUS,
reHo(OH, 3BOJIOLHUSA, IBIXKYIIME CUIIbl ((aKTOpbl) HBOJIOLUU, MPUCIOCOOIEHHOCTh OPraHU3MOB,
BUJI000pa3oBaHue, HKOJIOTHUYECKUE (PAKTOPBI, SKOCUCTEMA, MPOIYLIEHThI, KOHCYMEHTBI, PEAYLEHTHI, LIEMU
MUTaHMS, SKOJIOTHYECKas MUpaMuia, OuoreoreHos, onocdepa;

YMEHHUE H3J1aratb OMOJOTHYECKHe Teopuu (dBosonnoHHas Teopus Y. [lapBuHa, cHHTeTHYeCKas
TEOpHsl SBOJIIOIMH), 3aKOHBI M 3aKOHOMEpHOCTU (3apojbimieBoro cxoactsa K. M. bapa, uepenoBanus
[JIaBHBIX HampasieHud u nmyrtei sBomtonuu A. H. CeBepuioBa, yuenus o 6uocdepe B. U. Bepnanackoro),
OTIPECIIATH TPAHUIIBI UX PUMEHUMOCTH K )KHBBIM CUCTEMaM;

YMEHHE BIIAJCTh METOJIAMU HAyYHOTO IMO3HAHWs B OHMOJOTHH: HAOIIOJACHHWE W ONMCAHUE >KUBBIX
CUCTEM, TIPOLIECCOB U SBICHUHN, OpraHu3alus U TPOBEACHHE OHOJOTHYECKOTO HKCIEPHUMEHTA,
BBIIBIDKEHUE THIIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXAY HCCIEIyeMbIMH BEIMYUHAMH, OOBSCHEHUE
MOJTyYEHHBIX PE3YJIbTaTOB, WCIIOJIb30BAHHBIX HAYYHBIX IMOHSTHH, TEOPUH M 3aKOHOB, YMCHHE JCIIaTh
BBIBOJIbI HA OCHOBAHUH TIOJYYEHHBIX PE3y/IbTATOB;

YMEHHE BBIICNIATh CYIIECTBEHHbIE NPU3HAKU CTPOCHUS OHOJOTHYECKHMX OOBEKTOB: BHJIOB,
MOMYJSIHMA, TPOIYHEHTOB, KOHCYMEHTOB, PEAYyLIEHTOB, OMOTEOIIEHO30B M 3KOCHUCTEM, OCOOEHHOCTHU
IPOIIECCOB:  HACJIEACTBEHHOW  W3MEHYMBOCTH,  €CTECTBEHHOr0  0TOOpa,  BHI000pa3oBaHUS,
NPUCTIOCOOJICHHOCTH OPTraHU3MOB, JEHCTBUS DKOJOTHUYECKUX (AKTOPOB HAa OpraHW3MBI, IIEpeHoca
BEIIECTB M TIOTOKAa JHEPTMM B DKOCHCTEMax, aHTPOMOTEHHBIX M3MEHEHHMH B JKOCHCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOT€OXUMHUUYECKUX IIUKIIOB B Orocdepe;

YMEHHE IPUMEHSTH MOJyYeHHBIC 3HAHUS JIJI1 OOBSICHEHHUS OMOJIOTHYECKHX MPOIIECCOB U SIBJICHUM,
JUTSL TIPUHSTHSI TTPAKTUYECKUX PENICHUH B TOBCEIHEBHOMN JKMU3HH C IIETBI0 oOecrieueHus 0e301MacHOCTH
CBOETO 3JI0POBbS M 3JI0POBbS OKPYKAIOIIUX IIOJEH, COOMIOACHHUS HOPM TPaMOTHOTO TOBEACHUS B
OKpYXarollled MPUPOJHON cpede, TMOHHUMAaHHE HEOOXOJUMOCTH  HCIOJIB30BAHUS  JIOCTHIKCHHM
COBPEMEHHOM OMOJIOTHY /ISl pallHOHAIEHOTO TPUPOAOIOIB30BAHNUS;

YMEHHE pellaTh 3JIeMEHTapHble OMOJIOTHUYECKUE 33JJaul, COCTABISATh CXEMbI NIEPEHOCAa BEIIECTB U
SHEPTUU B dKOocHcTeMax (I[eNH MUTaHuUs);

YMEHHE BBIMOIHIATH J1a00paTOpHBIE M MPaKTHUYECKHe paboThl, COOMIOAATh MpaBuiia mpu padboTe ¢
y4eOHBIM U JJa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPHUTHYECKH OIICHHBATh W HMHTEPIPETUPOBATH HHMOPMANUIO  OHOJIOTHYECKOTO
COJIepKaHusl, BKIIOYAIONIYIO TICEBAOHAYYHBIC 3HAHMS U3 PAa3IMYHBIX UCTOYHHKOB (CPEIICTBA MacCOBOM
uH(bOpMaIlMK, HAYYHO-TIOMYJSPHBIE MaTepHalibl), pacCMaTpPUBaTh TJIOOABHBIE  JKOJOTHYECKHE
po0JIeMbl COBPEMEHHOCTH, POPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

yMEHHUE CO37aBaTh COOCTBEHHBIC MUCHMEHHBIE W YCTHBIE COOOIICHHS, 00001as OHOJIOTHIECKYIO
UH(GOPMAIIHIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO HMCIIOJIb30BaTh MOHSATHIHBIN anmapaT OUOIOTHH.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM (uudpoBbie)
Ne n/n Kontpoabnbie | IlpakTuueckue
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
1 brooris kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBbie cucTeMbl U UX OpraHU3aLUs 1 BuGmmorexa LIOK
https://m.edsoo.ru/7f41c292
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 1 BuGmmorexa LIOK
https://m.edsoo.ru/7f41c292
4 KuzneneaTenbHOCTb KIETKH 6 bubmorexa HOK
https://m.edsoo.ru/7f41c292
5 PazMHOkeHUE 1 MTHANBUAYATbHOE pa3BUTHE 5 1 bubnunoreka [JOK
OpraHM3MOB https://m.edsoo.ru/7f41c292
5 HaciaencTBeHHOCTh U U3MEHUYHUBOCTD 9 1 15 bu6mmoreka [JOK
OpraHU3MOB https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnunoreka [JOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 34 2 4

ITPOTPAMME
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11 KUIIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/m Konrposbusie | IIpakrnyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
bubmuoreka [JOK
1 1
BOIOIHOHHAA GHONOTHS o https://m.edsoo.ru/7f41cc74
9 Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 10 1 05 bubmmorexa [IOK
Bemuite ' https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
1
3 Oprani3Mbl i OKpyAloLas cpea > https://m.edsoo.ru/7f41cc74
bu6 OK
4 Coo0riecTBa v 9KOJIOTHYECKUE CHCTEMBI 10 1 h:tlsz,I:I;I/(r)T:.GeI;ZL_E).ru 17f41cc74
BILIEE KOJIMYECTBO YACOB I1
OBII{ O CTBO HACOB I1O 34 5 95

I[TPOTPAMME
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YYEBHO-METOAUYECKOE OBECIHEYEHUE OBPA30OBATEJBHOI'O NIPOUHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

* buonorus, 10 knacce/ [Tornomapésa N.H., Kopuunosa O.A., Jloummna T.E.; mox penakmuueit
[Tonomapéoii M.H., O61mecTBO ¢ orpaHMYE€HHON OTBETCTBEHHOCTHIO M3 1aTenbcKuii IIEHTP
«BEHTAHA-T'PA®»; AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue»

* buosnorus, 10-11 xmaccel/ AaapeeBa H./I., O6mecTBo ¢ orpaHndeHHOM 0TBETCTBEHHOCThIO «OL]
MHEMO3UWHA»

* buosnorus, 11 knacc/ [laceunuk B.B., Kamenckuii A.A., Pyonos A.M. u apyrue /Ilox pex. [Taceunnka
B.B., Akunonepnoe o6miectBo «M3narenbetBo «IIpocBemienue

METOJUYECKHUE MATEPHUAJIBI 1J151 YUYUTEJIA

1. ITonomapesa N.H., Kopuunosa O.A., Cumonosa JI.B. - buosnorus. 10 knacec. Meroauueckoe
nocobue.- M., Benrana - I'pad, 2019;

2. [lonomapesa 1.H., Kopaunosa O.A., Cumonosa JI.B. - buonorus. 11 knacc. Metoguueckoe
nocobue.- M., Benrana - I'pad, 2019.

3. Ilonomapesa 1.H. buosnorus. 10 knacc. Pabouas terpaas. — M.; «Bentana-I'pad».

4. Tlonomapesa U.H. buonorus. 11 kimacc. Pabouas rerpanas. — M.; «Benrana-I'pady.

A P®POBBIE OBPASOBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
1. «Emunas xomnekius Lludposeix ObpasosarensHbix Pecypcosy (http://school-collection.edu.ru/).
2. https://resh.edu.ru/subject/5/

3. http://ebio.ru/ - DnexrponnsIit yueOHUK «BrosorUs».

4. http://bio-ximik.narod.ru/bio/bio.htm - cTpoenue kierok

5. http://biokhimija.ru/lekcii-po-biohimii.html - Groxumus

6. http://evolution2.narod.ru/index.htm - sBosrorst

7. http://nrc.edu.ru/est/r4/ - Guonoruveckas KapTuHa MHpPa

8. http://planete-zemlya.ru/ - Tlnanera 3emis

9. http://ecologysite.narod.ru/index.html - skomorust

10. http://bio-nica.narod.ru/index.html - Guonuka



