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HHOACHUTEJBHAA 3AIINCKA

IIpu pa3paboTke nporpaMmsbl IO OHOJIOTUU TEOPETHUECKYIO OCHOBY ISl ONIPEIEJIEHUS TOAXO0/I0B
K (OpPMHPOBAHUIO COAEP)KaHUS ydeOHOro mpeamera «bHOIOTUS» COCTaBWIM: KOHLENTYyaJbHbIE
nosioxkeHnss ®I'OC COO o B3aMMOOOYCIIOBIEHHOCTH LIENEH, COAEPIKAHUSA, PE3YIbTATOB O0yUEeHUs U
TpeOOBaHUN K YpPOBHIO TOATOTOBKU BBITYCKHHKOB, IOJIOKEHHS 00 OOIIMX LENAX U NPUHIIMIAX,
XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpeHero obiero oopazoBanus B Poccuiickoit
®enepanuy, a TakKe NOJI0KEHUA O cnenuduke Onoaoruy, €€ 3Ha4eHU! B MO3HAHUM JKUBOM MPUPOJIBI
U 00ECleYeHNH CYIIECTBOBAaHUS uYesioBeueckoro ooOmiectBa. COrjacHO HAa3BaHHBIM MOJIOXKCHUSM,
OIpe/IeJIeHbl OCHOBHBIE (DYHKIIMH MTPOrpaMMBI 110 OMOJIOTHH U €€ CTPYKTYpA.

IIporpamma 1o Ouosoruu Ha€T MpejacTaBleHHE O Lensix, 00 obuei crparerun oOyudeHus,
BOCIIUTaHUS U Pa3BUTUS O0ydaroLUXcs CpeicTBaMu ydeOHoro npeamera «buosorus», onpenenser
00s13aTeNbHOE TMPEIMETHOE COJEp)KaHHE, €ro CTPYKTYpPY, paclpeieiieHHe Mo pa3ieiaM W TeMmam,
PEKOMEHIYeMYIO TI0CIIEJOBATEIBHOCTD U3YUEHHs YU€OHOTO MaTepuaa ¢ y46TOM MEXKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKM OOpPa30BaTEIbHOIO IIPOILECcCa, BO3PACTHBIX OCOOEHHOCTEHN
00y4aroIuXxcs.

B nporpamme 1o O1o0JIOTUM TaK)Xe YUYHUTBHIBAIOTCS TPeOOBAHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METaNpeIMETHBIM W TPEIMETHBIM pe3yibTaraM oOydeHuss B (OPMHUPOBAHMM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEILHON JI€ATEIIbHOCTH/yU€OHBIX AEUCTBUI 00YyJaOIIMXCS TI0 OCBOCHHUIO COJICPKAHUS
Ouooruueckoro oOpa3zoBaHusl.

B nporpamme mo Ouonorum (10-11 xmaccel, 0a30BBIA ypOBEHB) pealu30BaH MPUHIIUI
MIPEEMCTBEHHOCTH B M3Y4YE€HUHU OMOJIOTrHH, Onarojaps 4ueMy B HEl MpOCMaTPUBAECTCS HANPaBICHHOCTh
Ha pa3BUTHE 3HAHUH, CBS3aHHBIX C (OPMHPOBAHUEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS,
LIEHHOCTHBIX OpPHUEHTALUH JMYHOCTH, 3KOJOIMYECKOIO MBIIUIEHUS, NPEICTAaBICHUNH O 3]I0pOBOM
o0pase XU3HU U OepekKHbIM OTHOLIEHHEM K OKpyXkaromell mpupoaHoil cpene. Ilostomy Hapsny c
M3ydeHHeM OOMEeONOIOTHIECKUX TEOPHH, a TAK)Ke 3HAHUN O CTPOCHUH JKMBBIX CUCTEM Pa3HOTO paHra
M CYIIHOCTH OCHOBHBIX IPOTEKAIOMIMX B HHUX IPOILECCOB B IMpOrpaMMe MO OHMOJIOTHH YAEICHO
BHUMaHME HCIIOJIb30BAaHUIO MTOJYYEHHBIX 3HAHUH B MOBCEIHEBHON JKU3HU JUIS PELICHUS TMPUKIAIHBIX
3ajay, B TOM 4uclie: NpO(UIAKTUKN HACIEeICTBEHHBIX 3a00JI€BaHUI YeTI0BEKA, MEIUKO-TEHETUYECKOTO
KOHCYJIbTUPOBaHUS, OOOCHOBAaHHS SKOJOTHYECKH II€JIeCO00pa3HOro IMOBEIEHUS B OKpYyKarolen
IIPUPOJHON Cpele, aHalIW3a BIUSHUA XO3AWCTBEHHOW JEATEIbHOCTH 4YEJIOBEKAa HA COCTOSHHE
NPUPOJHBIX M HMCKYCCTBEHHBIX JKOCHUCTEM. YCHUJIEHME BHUMAHHS K NPUKIAJHOW HaNpaBIEHHOCTH
yuebHoro mnpenmera «bHOJOrHS» NPOAUKTOBAHO HEOOXOAWMOCTBIO OOECIEeYeHUs YCIOBUM s
pemieHusl OMHOM W3 AaKTYaJIbHBIX 3a7ad IIKOJBHOTO OHOJOTHYECKOro 00pa3oBaHUs, KOTOpas
npenmnosiaraer (GOpPMUPOBAHHE Yy OOYYaIOUIMXCS CHOCOOHOCTH aJalTHpPOBAThCSl K H3MEHEHUSIM
JMHAMUYHO Pa3BUBAIOIETOCS COBPEMEHHOTO MUpA.

buonoruss Ha ypoBHe cpeaHero ooOmiero oOpa3oBaHMsS 3aHUMaeT BaxHoe Mmecto. OHa
obecrieunBaeT popMUpoBaHUE y 00YUAIOIMIMXCS MPEACTABICHUN 0 HAYYHOW KapTHHE MUPA, PACITUPSIET
1 0000IIaeT 3HaHUS O )KUBOH MPHPOJE, €€ OTIMIUTENBHBIX MPU3HAKaX — YPOBHEBOW OpraHU3aIlH U
HBOJIIOIUM, CO3MAa€T YCIOBHMA JUIs: TIO3HAHUS 3aKOHOB JKMBOM MpHUpPOAbI, (OpPMHUPOBAHUS
(GYHKIIMOHATIBLHON IPaMOTHOCTH, HABBIKOB 3/I0POBOT0 U 0€30MacHOr0 00pasa >KU3HHU, FIKOJIOTHYECKOTO
MBIIUIEHHS, IEHHOCTHOTO OTHOIICHUS K )KUBOU MIPUPOJIE U YETOBEKY.

bospioe 3HaueHne OMONOIHA UMEET TAKXKE JJS PEIIEHUs] BOCHHUTATENBHBIX M Pa3BUBAIOIINX
3aad  cpeAaHero oOmiero o0pa3oBaHuWs, COLMATM3alMK oOydarouuxcs. M3ydeHue Ouosoruu
obecrieynBaeT ycnoBHA JUIS  (OPMHUPOBAHUS  MHTEIUIEKTYaJbHBIX, KOMMYHUKALMOHHBIX U
MH(GOPMALIMOHHBIX HABBIKOB, 3CTETHMUYECKOW KYJIbTYpPbI, CIIOCOOCTBYET MHTErpaluy OHOJIOIMYECKHX
3HaHUI ¢ MNpPEeICTaBIEHUSAMHM U3 JPYI'MX YYEOHBIX NPEAMETOB, B YAaCTHOCTH, (DU3MKH, XUMHUHM U
reorpaduu. Ha3BaHHbBIE MOJIOKEHUS O MpEAHA3HAYEHUU YyueOHOro npeamera «buomorus» cocraBuim
OCHOBY JUIsI ONpeAeNeHHs TOJAXOMOB K OTOOpY U CTPYKTYpUPOBAaHHMIO €ro COJAEp)KaHus,
IIPEJCTABICHHOTO B IPOrpaMMe Mo OMOJIOTHH.



Otb6op conepxanus yueOHOro mpeamera «buonorus» Ha 0a30BOM YPOBHE OCYIIECTBIEH C
MO3UIUN  KYIhTYPOCOOOPA3HOTO TOJXO0Ja, B COOTBETCTBHHM C KOTOPHIM OOYYarOIIUEecs TOJIKHBI
OCBOUTH 3HAHMSI M YMEHHUA, 3HauWMble A (opMHpOBaHUS OOIIEH KyJNbTYpbl, OINpPEACISIONe
aJieckBaTHOE IIOBEJICHHME YeJOBeKa B OKpYXKalollell MNpuUpogHOW cpene, BOCTpeOOBaHHBIE B
MMOBCETHEBHON JKM3HM W TPAKTHYECKOH naesarenpbHocTH. Ocoboe MECTo B ITOW CHUCTEME 3HAHMIA
3aHUMAIOT JJIEMEHTHI COJICPXKAHUS, KOTOPBIE CIIy>)KaT OCHOBOH JJisi ((OPMUPOBAHHMSI TPEACTABICHUIN O
COBPEMEHHOM E€CTECTBEHHO-HAyYHOW KapTHUHE MHpa M IEHHOCTHBIX OPHEHTAlUSAX JIMYHOCTH,
CHOCOOCTBYIOUINX I'YMaHU3AlUK OHOJIOTHYECKOro 00pa3oBaHUsl.

CTpykTypupoBaHHE COACpKAaHHMS y4eOHOro Marepuaja B MpOorpaMme IO OHOJIOTHUHU
OCYIIECTBIICHO ¢ YYETOM NMPUOPUTETHOTO 3HAUCHUS 3HAHHI 00 OTIUYHUTEIHHBIX OCOOCHHOCTSIX JKUBON
MIPUPOJIBI, O €€ YPOBHEBOM OpraHU3aIMH U 3BOJIOLUUU. B COOTBETCTBUMU € 3TUM B CTPYKTYpE Y4eOHOTO
npenMera «buonorus» BBIIENEHBI CIEAYIOUIME cojaep)kareiabHble JIuHUU: «buonorus kak Hayka.
Metoner HaydHOro TO3HaHMS», «Kilerka kak Owuonormdeckas cucreMa», «OpraHusMm Kak
Omosorndeckas cucreMay, «CrucreMa MU MHOTOOOpa3ue OPraHWYECKOTO MHUpPay, «IBOJIIOMHS >KHBON
MPUPOABI, «IKOCUCTEMBI U MPUCYIIHE UM 3aKOHOMEPHOCTH.

Lenp wusyuyenuss yuebHoro mnpenmera «buomorus» Ha 0a30BOM YpPOBHE — OBJIAJICHUE
00Oy4aroIUMUCS 3HAHUSIMA O CTPYKTYPHO-(DYHKIIMOHAJILHON OpraHM3alliH >KUBBIX CHUCTEM Pa3HOIO
paHra U nMpuoOpPETeHHEe YMEHHM MCIOIh30BaTh ATH 3HAHUS IS TPAMOTHBIX NCHCTBUN B OTHOIICHUU
00BEKTOB JKUBOU MPUPOJIBI U PEIICHUS PA3IMIHBIX JKU3HEHHBIX TTPOOJIEM.

Joctuxxenne 1end wu3ydeHus ydeOHoro mpeamera «buosnorus» Ha 0a30BOM  ypOBHE
o0ecreunBaeTcs peleHueM CIeAYoInX 3a1ay:

OCBOCHHUE OOYYAIOIIMMHCS CUCTEMBl 3HAHUH O OMOJIOTMYCCKUX TCOPUSIX, YUCHHUSIX, 3aKOHAX,
3aKOHOMEPHOCTSX, THITOTe3aX, MPABHIIAX, CIYXKAIIUX OCHOBOW JUIsi (POPMHpPOBAHUS TPEICTABICHUH O
€CTECTBEHHO-HAYYHON KapTHMHE MHUpPA, O METOJIaX HAay4yHOTO MO3HAHUSA, CTPOCHHH, MHOTOOOpa3uu U
OCOOCHHOCTSIX JKMBBIX CHCTEM PAa3HOTO YPOBHS OpraHW3allid, BBIJAIOIIUXCS OTKPBITHIX U
COBPEMEHHBIX MCCIICOBAHUSX B OHOJIOTHH;

dbopMupoBaHHEe y OOYYAIOIIUXCS ITO3HABATEIBHBIX, WHTEIUICKTYAIbHBIX ¥ TBOPYECKHX
CIOCOOHOCTEH B Mpoliecce aHaIM3a JAaHHBIX O MYTSIX Pa3BUTHUS B OMOJIOTHH HAyYHBIX B3TJISA0B, UACH U
MOJIXOJIOB K U3YUEHUIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIluy;

CTaHOBJICHHE y OOydYaromuxcs oO0med KyabTyphl, (PYHKIIMOHAIBHONH TPaMOTHOCTH, Pa3BHUTHE
YMEHHUH OOBSICHATH M OICHWBATH SIBIICHUS OKPYKAIOIIETO MHpa YXUBOW MPUPOJLI HA OCHOBAHHUU
3HAHUU U OTBITA, MONYUYEHHBIX IPU U3YYEHUU OMOJIOTHH;

(dbopMupoBaHue y 00yJarommxcsi YMEHHH WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTUYECKUX 3HAHUH B
MPAKTUYECKOW JISATCIIGHOCTH YEeJIOBEKa, PAa3BUTHH COBPEMEHHBIX MEIUIIUHCKAX TEXHOJOTHH |
arpoOMOTEXHOJIOTHIA;

BOCIIUTaHHE YOSXKIEHHOCTH B BO3MOXHOCTH TIIO3HAHUS YEJIOBEKOM KHBOW MPUPOJIBI,
HE0OXOIUMOCTH OEpe’KHOTO OTHOIIEHHUS K HeH, COONIOACHHS ITUYECKUX HOPM MpPH MPOBEACHUU
OHMOJIOTMYECKHUX UCCIICIOBAHU;

OCO3HAaHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWHA JUIS TTOBBIIMICHUS YPOBHS JKOJOTHYECCKON
KYJIBTYPBI, 17151 JOPMUPOBAHHUS HAYYHOTO MUPOBO33PECHHUS,

MpPUMEHEHHE TPUOOPETEHHBIX 3HAHUN W YMEHUH B TOBCEIHEBHON KU3HU [UIsI OIICHKHU
MOCTIC/ICTBUI CBOEH NIESATELHOCTH MO0 OTHOIICHHIO K OKpYXAroIel cpene, COOCTBEHHOMY 3/I0POBBIO,
000oCHOBaHUE U COOJI0ICHNE MEp TTPOPIITAKTUKH 3a00JIEBaHUMN.

B cucreme cpennero o6miero obpaszoBanusi «buonorus», m3ydaemass Ha 0a30BOM YypOBHE,
SBIIICTCS O00S3aTeIbHBIM y4YeOHBIM TPEAMETOM, BXOISIIMM B COCTaB MpPEIMETHOW objacTu
«EcTecTBeHHO-Hay4YHBIE MTPEIMETHIY.

st m3ydenuss OMojiorud Ha 0a30BOM YPOBHE CpeIHEro o0Imero oOpa3oBaHMsl OTBOIUTCS 68
gacoB: B 10 kiacce — 34 gaca (1 gac B Henenio), B 11 kmacce — 34 gyaca (1 yac B Hezenio).



COJEPKAHUE OBYYEHUA

10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonornss kak Hayka. CBs3b OHMONIOTMH C OOIIECTBEHHBIMH, TEXHHUYECKUMH M JPYTHMHU
€CTECTBEHHBIMH HayKaMH, GHIIocopueii, STUKOH, SCTETUKOI 1 paBoM. Pois 6uonorun B popMupoBaHuu
COBpPEMEHHOM Hay4HOIl KapTUHBI MHpa. CucTeMa OMOJIOTUYECKUX HaYK.

MeToapl MO3HAHUA >KUBOM mpuUponabl (HAOMIOAEHHE, SKCIEPUMEHT, ONHUCaHHe, H3MEpeHue,
KJaccu(uKanus, MOICIMPOBAHUE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX ).

JdemoHcTpaumuu:

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

Tabmue! u cxeMbl: «MeTo/Ibl TO3HAHUS KUBON PUPOIBI.

JlabopaTopHble 1 IpakTHYeCKHEe PadoThI:

[TpakTnueckast pabora Ne 1. «/crosnb30BaHuEe pa3aIU4HbIX METOAOB IPU U3YYEHUU OMOJIOTHYECKUX
00BEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Kupbie cuctemsbl (OMOcHCTEMBI) Kak MpeaMeT u3ydeHus Ouonorud. OTIUYMe KUBBIX CUCTEM OT
HEOPraHUYECKON PUPOIBI.

CpoiicTBa OmocucTeM M UX pa3HOOOpa3we. YPOBHU OpraHU3alMd OMOCHCTEM: MOJICKYIISPHBIH,

KJICTOYHBIH, TKaHEBBIH, OpraHU3MEHHBIH, MOMYJISIIUOHHO-BUIOBOIA, IKOCHCTEMHBIT
(OuoreoneHOTHYECKHI ), OMOC(EpPHBIN.
JdemMoHcTpaumuu:

Tabmune! u cxeMbl: «OCHOBHBIE TPU3HAKYU )KU3HU», «YPOBHU OpraHU3aLUU )KUBOW IPUPOJIBIY.

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XumMu4ecKkuii COCTaB U CTPOCHHE KJICTKH.

XHWMHMYECKUH COCTaB KJIETKUA. XUMHUYECKUE dJIEMEHThI: MaKpOAJIEMEHThI, MUKPO3JIEMEHTHI. Bona n
MUHEpPAJIbHBIE BELIECTBA.

@OyHKIMY BOJBI 1 MUHEPAJIbHBIX BEIECTB B KieTke. [lonaepkanue ocMoTH4ecKkoro 6aiaHca.

benku. CocraB u cTpoeHue OeNKOB. AMHHOKHCIOTHI — MOHOMEphl OenkoB. He3zamenumsble u
3aMEHUMbIE AMHUHOKHUCIOThI. AMHHOKHUCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOM MOJIEKYIIbI
(mepBuYHasi, BTOPUYHAs, TPETHUYHas M 4YETBEPTUYHAsl CTPYKTypa). XUMHUYECKHE CBOMCTBa OEIKOB.
buonornyeckue pyHKIUN OEIKOB.

depMeHThI — Onojoruyeckue karaausaropbl. CTpoeHue ¢pepMeHTa: aKTUBHBIN LIEHTp, cyOcTpaTHas
cnenuduuHocTs. Kodpepmentsl. Butamunsbl. OTinyms GepMeHTOB OT HEOPTaHUYECKUX KaTaTu3aTOpPOB.

YrneBoapl: MOHOCaxXapuIsl (TITFOKO3a, pru003a U 1e30KCUpr003a), Tucaxapubl (caxapos3a, JaKTo3a)
U ToJMcaxapuisl (Kpaxmal, IIMKOTeH, 11eJUTi0s103a). buonornyeckue GyHKINN YriIeBOJIOB.

Jlunuasl: TpuraMuepuisl, Qgocomunuasl, crepounabl. 'mapoduabHO-THUAPOPOOHBIE CBOMCTBA.
buonornueckue Qynkuuu nunuaoB. CpaBHEHHE YIJIEBOJOB, OENKOB M JIMIHUJIOB KAaK HCTOYHUKOB
SHEPIHH.

Hyxneunossie xucnotel: JHK u PHK. Hyxneotuasl — MOHOMEpPBI HYKJIEHHOBBIX KHCIOT.
Crpoenue u ¢pynkuun JIHK. Crpoenue u pynkunu PHK. Bunst PHK. AT®: crpoenue u ¢pyHkuuu.

[Mutonorus — Hayka o kierke. Kierounas Teopus — nmpumep B3auMoJeUCTBUA uaed U (aKTOB B
HAy4YHOM ITO3HAaHUU. MeTObI U3y4eHUs KICTKH.

Knerka kak 1menmoctHas jxuBas cucrema. OOImMe NpPU3HAKM KIETOK: 3aMKHYTas HapyKHas
memOpana, mosiekyinbl JIHK kak reneTuueckuil anmapar, CHCTEMa CUHTE3a Oelka.

Tunbl  Ki1eTok:  JykapuoTHuYeckas W Ipokapuotudeckasd.  OCOOEHHOCTH  CTpPOCHHS
MpoKapuoTHUecKor kieTku. Kierounas creHka Oaktepuil. CTpoeHHE DYKAPHUOTHUYECKOW KIIETKH.
OCHOBHBIE OTJIMYHS PACTUTEIBHOM, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBHl KIETOK — KJIETOYHAas CTEHKa, TJIUKOKAINKC, WX (YHKIUH.
[Tnazmaruueckas memOpaHna, e€ cBoiictBa u pynkiuu. [{uronnazma u eé opranousbl. OqHOMEMOpPaHHbBIC



opraouasl kiuetku: OIIC, ammapat ['onpmku, sm3ocomsl. IloayaBTOHOMHBIE OpPraHOMJbBI KIIETKH:
MHUTOXOH/IPHH, TuIacTUABL [IpoucxoxaeHne MUTOXOHAPUHA U riactua. Buasl mnactun. HememOpanHubie
OpPraHOMJbl KJIETKU: pPHOOCOMBI, KIETOYHBIM IIEHTp, LEHTPUOJIM, PECHUYKH, KIYTHKH. DyHKIUH
OpPraHoOMJOB KJIETKH. BrirtoueHus.

Anpo — perynsaTopHblii LeHTp kieTku. CTpoeHue sjpa: siiepHas 000J0uKa, KapHollia3zMma,
XPOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcIIOpPT BELIECTB B KIIETKE.

JdemMoHcTpaumMu:

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

Huarpammsl: «PacnpeneneHne XMMUYECKMX JIEMEHTOB B HEXHMBOW Ipupoze», «PacnpeneneHue
XUMHUYECKHX 3JIEMEHTOB B KUBOU IPUPOLIEN.

Tabmuubr u cxemsl: «llepuoanyeckast TabnHIa XUMHUECKUX JIEMEHTOB», «CTpOCHUE MOJIEKYJIIBI
BOB», «bmocuHTe3 Oenka», «CTpoeHHE MOJEKyNbl Oenkay, «CtpoeHue ¢epmenTtay, «HykienmHOBBIE
kucnotel. [JITHK», «Crpoenne monekyinsl AT®», «CTpoeHHe 3yKapuOTHYECKOM KIETKW», «CTpoecHHe
KUBOTHOM KIIETKW», «CTpO€HHE pPACTUTENBHOM KIETKW», «CTpOEHHE IPOKAPUOTUYECKON KIIETKUY,
«CTpoeHue sapa KIETKW», «YTIIeBoAb, «JIunuasn».

OOGopynoBaHue: CBETOBOM MUKPOCKOII, 000pYAOBaHUE JIJIsl POBEICHUS HAOIIOACHUHN, U3MEPEHUH,
HKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENbHBIX, dKUBOTHBIX U OAKTEPUAIbHBIX KIETOK.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaGopatopHas pabota Ne 1. «/3yueHHe KaTaJUTUYECKOM aKTUBHOCTH (PEpMEHTOB (Ha MpHUMeEpe
aMUJIa3bl WM KaTajasbl)».

JlaGopaTtopnast pabota Ne 2. «M3yueHue cTpoeHUsI KJIETOK PACTEHUH, KUBOTHBIX U OaKTEpUi 1O
MHUKPOCKOIIOM Ha F'OTOBBIX MUKPOIIpENapaTax U UX OMHCAHUEY.

Tema 4. 7KuzHenesiTeIbHOCTb KJICTKH.

OOmeH BeliecTB, WJIM MeTa00IM3M. AcCUMWIALNS (IUIACTUYECKUH OOMEH) M JIUCCUMUIISILIMS
(oHEepreTHYecKuil 0OMEH) — JIB€ CTOPOHBI €IMHOTrO Tpoliecca MeTabonu3ma. Poilb 3aKOHOB COXpaHEHUs
BEIIIECTB M YHEPIUH B IOHUMAHUU META00IN3MA.

Tunbsl oOMeHa BellecTB: aBTOTPOGHBIN U reTepoTpodHbIif. Ponb pepMeHTOB B 0OOMEHE BelecTB U
IPEBPAILEHUH SHEPTUU B KIIETKE.

®orocunre3. CeroBast 1 TeMHOBas (a3bl poTocuHTe3a. Peakuun porocunreza. DPPeKTUBHOCTD
¢dorocunTe3a. 3HaueHue (HOTOCHHTE3a JUIsl )KU3HU Ha 3emuie. BausiHue ycnoBuii cpeibl Ha (OTOCHHTE3 U
CHOCOOBI OBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHHIA.

XeMocHHTe3. XeMOCHUHTE3UPYIOIIHe OakTepuy. 3HaU€HUE XEMOCHHTE3a JUIsl )KU3HHU Ha 3emJle.

OHepreTudyeckuii oOMeH B KJeTke. PaciiernsieHue BelecTB, BBIACICHHE W aKKyMYJIHPOBaHHE
SHEpPruM B KJIETKE. DTarbl sHepreTudeckoro ooMena. ['mukonns. bpoxenue u ero Buabl. Kucnopoanoe
OKHCIICHHe, WM KJeTouyHoe abixaHue. OxucnutensHoe QocdopuupoBanue. PPeEeKTUBHOCTH
SHEPreTH4ecKoro ooMeHa.

Peakuun Matpuunoro cunresa. I'enerndeckas mHpopmanus u JJHK. Peanuzanus renernyeckoit
uHpopMaLuu B KieTke. ['eHeTnyeckuii koa u ero coiicra. Tpanckpunuus — Mmatpudsbiil cunre3 PHK.
Tpancnsanus — OuocuHTes Oenka. Drtambl TpaHcusiuuu. KomupoBanue amMuHOKUCIOT. Poss pubocom B
O6uocuHTe3e Oemnka.

Heknerounsie dhopmbl xku3Hu — BUpPYCHl. Mcropus oTkpeitus BupycoB (JI. WM. MBaHOoBCKuif).
OcoOeHHOCTH CTPOCHUS M )KU3HEHHOTO IMKJIAa BUpYcoB. bakTepnodaru. bonesnu pacteHui, >)kUBOTHBIX U
YeJloBeKa, BhI3bIBaEMble BUpycaMu. Bupyc ummyHnonedunura gyenoseka (BUY) — Bo3doyaurens CIINa.
OOpatHass TpaHCKpUIILMS, peBepTaza M uHTerpasza. lIpodunakThka pacnpocTpaHEHHs BHPYCHBIX
3a00s1eBaHU.

JdemoHcTpaumnu:

IToptpetsr: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsizes.



Tabmuelr u cxeMmbl: «Tunbel mUTaHuss», «MeTadbomu3am», «MUTOXOHIPHSY, «IHEPreTHUICCKUA
oOmen», «Xmoporutact», «Porocuntedy, «Ctpoerne JJHK», «CtpoeHune u QyHKIMOHHMpOBaHUE TeHAY,
«Cunre3 Oenkay, «['eHeTnyeckuii koa», «Bupycer», «bakrepuodarn», «CTpoeHHE W KU3HEHHBIA ITUKIT
Bupyca CIIN/]a, 6akrepuodaray, «Permkanus [JJHK».

Oo6opynoBanue: moaenu-anmumkamuu «Y asoenue JJHK u Tpanckpumnmusy», «buocuHTe3 Oemkay,
«CTpoeHue KIeTKkn», Moaenb cTpykTypsl JJHK.

Tema 5. Pa3MHoKeHN€e M HHAUBUIYAJIbHOE PAa3BUTHE OPTaHU3MOB.

KneTounslii UK, WK KU3HEHHBIN MUK kieTku. Matepdaza u mutos. [Ipoueccel, nmporekaroniue
B uHTepdaze. Pemmukanus — peakuus marpuunoro cunresza JJHK. Ctpoenue xpomocoM. XpoMOCOMHBIH
Ha0op — KapuoTHIl. [IMIIIOMAHBIN U TaIUIONIHBIA XPOMOCOMHBIE Habopbl. XpoMaTu bl L{uTomoruueckue
OCHOBBI Pa3MHOKEHUS U NHIUBUIYAJIbBHOTO PAa3BUTHUS OPTaHU3MOB.

Henenune knerkn — muro3. Cragum murtosa. lIpouecchl, mpoucxonsdmue Ha pasHbIX CTAAUAX
MHUTO3a. BHOJIOrMYECKHIT CMBICIT MUTO3A.

[Tporpammupyemasi THOEIb KIETKH — alomNTO3.

@opMbl  pa3MHOXKEHHSI OpPraHU3MOB: Oecronoe M MojoBoe. Buusl 06ecronoro pa3MHOXKEHHUS:
JeJICHWe HaJaBOE, TIOYKOBAaHHME OJIHO- M MHOTOKJIETOYHBIX, CIIOpooOpa3oBaHHE, BEreTaTUBHOE
pa3MHO)KeHue. MIcKycCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €0 3HAUEHHUE JJIsl CEIEKLIUH.

[TosoBOE pa3MHOKEHUE, €70 OTIIMYUS OT OECIIONOTO.

Meiioz. Cranuu meio3a. [Iporecchl, mpoucxoasmnie Ha cTaausx meiiosa. [loBenenue xpomocoM B
Mmenoze. Kpoccunrosep. buonornueckuii cMbIci ¥ 3HaYEHUE MEH03a.

['amerorenes — mpoiiecc 0Opa30BaHUS TOJOBBIX KJIETOK Yy >KUBOTHBIX. [lomoBbie >kenessbl:
CEMEHHMKH U sIMYHUKH. OOpa3oBaHue U pa3BUTHE MTOJIOBBIX KJIETOK — raMeT (CIIepMaTo30M 1, SIHIEKIIETKA)
— cnepmaroreHe3 #  oBoreHe3. (OCOOEHHOCTHM CTpOEHHS SHLEKJIETOK M CIEepMaTO30U[OB.
Onnonorsopenue. IlapreHorenes.

WNunuBuayansHoe pa3BuTHE (OHTOTeHe3). OMOpHOHaIbHOE pa3BUTHE (3MOpUoOreHes3). DTambl
SMOpPHUOHAIBHOTO pAa3BUTHS y MO3BOHOYHBIX JKMBOTHBIX: JpOOJIEHWE, TacTPYJSIMs, OpraHOTeHEs3.
[ToctamOpuoHanbHOEe  pa3BuTHe. TuObl  MOCTAMOPUOHAJIBHOTO  PAa3BUTHS:  MpPsIMOE,  HEMpsIMOE
(mmunHOYHOE). BriusiHMe cpelibl Ha pa3BUTHE OPraHU3MOB, (PaKTOPHI, CIIOCOOHBIE BBI3BIBATh BPOXKIEHHbIE
YPOACTBA.

Poct u pasBurue pacteHuil. OHTOreHe3 IIBETKOBOIO pACTEHHS: CTPOEHHE CEMEHH, CTaauu
pa3BUTHSL.

JleMoHCTpanum:

Tabmuubl u cxembl: «DOpMbl pPa3MHOXKEHHMsS OPraHU3MOB», «/IBOifHOEe OMIOJOTBOpEHHE Y
IIBETKOBBIX pAacTeHUi», «BereraTuBHOEe pa3MHOXKEHHE pacTeHHi», «JleneHue KIeTKu OakTepuii,
«CTpoeHHe TONOBBIX KJIETOK», «CTpoeHHe XpoMocoMbl», «Kietounbsrit mukim», «Pemmukanms JTHK»,
«Muto3», «Melio3», «IIpamoe u HenpsMoe pa3BUTHE», «]'aMeToreHe3 y MIEKOMUTAIOIINX U YEIOBEKa,
«OCHOBHBIE CTaIMM OHTOT'€HE3a.

O6opynoBaHue:  MHKPOCKON,  MuKporpenapaTel — «CrepmMaro3ouiibl  MJIEKOMHMTAOIIEr Oy,
«Sineknerka mlekonuTaromero», «KapuokuHe3 B KIIETKax KOpelIKa JyKa», MarHuTHas MOJENb-
anmukanus «/lenenue kierkny», moaens JJHK, monens MeradazHoit XpoMOCOMBI.

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

JlaGopaTtopnast pabota Ne 3. «HabmroieHne MuTO3a B KJIETKaX KOHUMKA KOPEIIKa JyKa Ha TOTOBBIX
MUKpOIpenaparaxy.

Jlaboparopnass pabGora Ne 4. «M3ydeHwe CTpOCHHS TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

Tema 6. HaciiencTBeHHOCTH M H3MEHYHMBOCTH OPraHU3MOB.

[Ipenmver u 3agaun reHeTuku. Vctopus pa3BuTHUA TeHETUKU. Poib uTONMOrMU U SMOPHOJIOTUH B
CTaHOBJICHUM TE€HETHKHU. BKian pocCcHCKUX M 3apyOeXHbBIX YUYEHBIX B pa3BUTHE T'€HETUKU. MeTobl
TeHETUKU  (TUOPUAOIIOTMYECKUN, IIMTOT€HETHYECKHH, MOJEKYIsIpHO-TeHeThYeckuii). OCHOBHBIE
TE€HETUYECKNE MOHATHUSA. | eHeTnUecKass CHMBOJIMKA, UCIIOJIb3yeMasi B CXEMaX CKPEIIMBaHUM.



3aKOHOMEPHOCTH HAacleJ0BaHMs TPHU3HAKOB, ycTaHOBJIeHHble . Menaenem. MonorubpuaHoe
CKpelIBaHue. 3aKOH eIUHO-00pa3us TMOpUI0B MepBoro mokosieHus. [IpaBuao JOMUHHpPOBaHUSA. 3aKOH
pacuieruieHus npu3HakoB. ['unoresa unctorel ramer. [1oiHOE M HEMOJIHOE JOMUHUPOBAHHUE.

JuruGpunHoe ckpemrBanye. 3aKOH HE3aBUCUMOT'O Hacjel0BaHus Mpu3HakoB. L{uroreneruueckue
OCHOBBI ~ JUTHOPUIHOTO  CKpeUIMBaHUsA.  AHalnM3Upyomee  cKpemuBaHue.  lcmonb3oBaHue
AHATTM3UPYIOIIETO CKPEIIMBAHUS JJISl ONIPEeIICHHS TEHOTHIIA OCOOU.

CuemnneHHoe HacienoBaHue npu3HakoB. Pabora T. Moprana mo cuemnjeHHOMY HaclleZJOBaHUIO
reHoB. HapynieHnue cuensieHus TeHOB B pe3yJibTaTe KpPOCCUHIOBEpa.

XpOoMOCOMHas TEOpUS HACIIECTBEHHOCTH. | eHeTHUecKne KapThl.

I'enetuka mnona. XpoOMOCOMHOE ONpEIENEHUE TModa. AYTOCOMBI M IIOJOBBIE XPOMOCOMBI.
['oMorameTHsble U reTeporaMeTHbele Opranu3Mel. HaciienoBanue npu3HaKkoB, CLEIUVIEHHBIX C IOJIOM.

N3meHunBOCTh. Buapl M3MEHUMBOCTU: HEHACIHEACTBEHHAs M HacleJCTBEHHas. Poib cpeasl B
HEHACJICJICTBEHHON U3MEHYUBOCTH. XapakTepucTuka MOTU(PUKAITMOHHON M3MEHYUBOCTH.
Bapuanvonsslii psng M BapuauuoHHas Kpuad. Hopma peakuum npusHaka. KommyecTBeHHBIE H
Ka4yeCTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAM(PUKAIIMOHHON U3MEHYHBOCTH.

HacnencTBenHasi, wiy reHOTUIHYECKass, U3MEHYUBOCTh. KoMOMHAaTHBHASI N3MEHYHBOCTh. Melo3 u
MOJIOBOM  MPOIECC — OCHOBA KOMOWHATUBHOM HW3MEHYMBOCTH. MYyTallMOHHAs W3MEHYHUBOCTb.
Knaccudukanuss myranwii: TeHHbIE, XPOMOCOMHBIC, TE€HOMHBIC. YacToTa M TPUYMHBI MYTAIHH.
MyrtareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKHX PSJIOB B HacleACTBEHHOW wu3MeHunmBoct H. U.
Basuiiosa.

BHesinepHas HacneCTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka uenoBeka. Kapuorun denoBeka. OCHOBHBIE METOABI TI'EHETHKU  YEJIOBEKA:
reHeaJoTnYecKuii, OIN3HENOBbIN, NUTOr€HEeTUUECKUH, OMOXMMUYECKUH, MOJIEKYJISPHO-T€HETUYECKUH.
CoBpeMEHHOE ONpENENEeHNE TEHOTHIA: IMOJHOT€HOMHOE CEKBEHHUPOBAaHUE, I'€HOTUIIMPOBAHUE, B TOM
yuciue ¢ nomoipto [11P-ananuza. HacnenctBenHble 3a00eBaHus yeIOBEKa: TeHHbIE O0JI€3HH, OO0IE3HU C
HACJICJICTBEHHON MPEAPaCOIOKEHHOCTBIO, XPOMOCOMHBIE O0se3Hn. CoMaTHYeCKHe U TEeHEpPaTHUBHbBIC
myTtauuu. CtBonoBble kieTku. [IpuHIMNBI 310poBOro 00pasza *U3HU, AMATHOCTUKH, MPO(PUIAKTUKUA U
JeYeHHs] TeHeTUYEeCKUX Oose3Hel. MelnKko-reHeTH4ecKoe KOHCYIbTHPOBaHNE. 3HAUEHUE METUIIMHCKON
TeHETUKU B NPEIOTBPAILEHUH U JICYEHUU TeHETUYECKHUX 3a00JIeBaHuUil yeoBeka.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B. Tumodeen-Pecosckuii,
H. 1. BaBunos.

Tabmuubl U cxembl: «MOHOTHOPUAHOE CKPEUIMBAHUE U €0 IIMTOT€HETHYECKas OCHOBa», «3aKOH
paciiernyieHus] M €ro IUTOreHEeTHYecKass OCHOBa», «3aKOH YHCTOTHI Tramer», «JlurubpuaHoe
cKkpentuBanue», «lluTomorndyeckue OCHOBBI TUTHOPHUIHOTO CKpEIMBaHusD», «Metio3y, «B3aumoaeiicTeue
aJUIENIbHBIX T'€HOB», «l eHeTHdecKkue KapThl pAacTEHUM, KUBOTHBIX M YEJIOBEKa», «l'eéHeTuka moiay,
«3aKOHOMEpPHOCTH HAacJIEJOBaHMs, CLEIJIEHHOIO ¢ MoJoM», «KapnoTumbl 4yenoBeka M KHBOTHBIX»,
«Buapl usmeHunBocTH», «MoauduKanmoHHas HW3MEHUYUBOCTHY, «HacnenoBanue pesyc-dakropay,
«['eneruka rpymnm KpoBu», «MyTallMOHHAs U3MEHYUBOCTHY.

Ob6opynoBanue:  Mojenu-anmiaukanuu  «MoHoruOpugHoe — ckpeuBaHue»,  «HemonHoe
JOMUHUpOBaHuEe», «Jurubpuanoe ckpemuBaHue», «llepekpécT XpomMocom», MHKPOCKON U
Mukpornpenapar «/[pozodunay (Hopma, myramuu (GOpMbI KPBIIIEEB M OKpPacKH Telna), repoapuit «['opox
IIOCEBHOM».

JlabopaTopHble U NIpaKkTHYeCKHe PadoThI:

JlaGopatopnass pabota Ne 5. «l3yueHue pe3ynbTaTOB MOHOTHOPHUIHOTO U JTUTHOPUIHOTO
CKpEIIMBAaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIpENnapaTax.

JlaGopatopnast pabora Ne 6. «M3ydeHue Moau(DUKATMOHHON W3MEHYMBOCTH, ITOCTPOCHHUE
BApUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

JlaGopatopHas padota Ne 7. «AHanu3 MyTanuii y Apo30(}uisl Ha TOTOBBIX MUKPOIIpENapaTaxy.

[TpakTuueckas padota Ne 2. «CocTaBiieHHE U aHAJU3 POJIOCTIOBHBIX YEIIOBEKAY.



Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenekius Kak HayKa U Ipouecc. 3apokIeHue celleKIuu U joMectukanus. Yuenue H. M. BaBunosa
0 LEHTpPaxX MPOMCXOXKIEHUS M MHOroodpasus KyJIbTYpHBIX pacTeHUW. LIeHTpel HpPOUCXOKACHUS
JIOMAIIHUX )KUBOTHBIX. COpT, NOpPO/A, LITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIIMUA. MacCOBBIN M MHAMBHIYaTbHBIH OTOOPHI B CEIEKIIMU PACTEHHUNA 1
KUBOTHBIX. OIlleHKa JKCTepbepa. BIM3KOPOJCTBEHHOE CKpelIMBaHUE — WHOpUIUHT. YucTas JWHUS.
CkpeuBanue 4ucThix JuHUM. ['erepo3uc, mnm rubpuaHas cuia. HepoicTBeHHOe CKpellMBaHUE —
ayropunuur. OtnanéHHas ruOpuguzanus U e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 M MOJIyueHUeE
MOJIUIIOUAO0B. JIOCTHXKEHUS CEJIEKUNH PACTEHUM, )KUBOTHBIX U MUKPOOPraHU3MOB.

buorexHonoruss Kak oTpacib OpPoU3BOACTBA. [‘eHHas WHXKeHepus. OTambl  CO3JaHUs
pexomOunanTHoi JIHK m Tpancrennsix opranmsmoB. Knerounas wxxeHepus. KiieTouHble KyJIbTYpBHI.
MukpoxkJioHanbHOE pa3MHOMKEHUE pacTeHUM. KiionupoBanue BBICOKOIIPOYKTUBHBIX
CEIBCKOXO03SMCTBEHHBIX OPraHU3MOB. DKOJOTUYECKHE U ATHYeckue mnpoodsiembl. MO — renernyecku
MOIU(DUIIUPOBAHHBIE OPTAHU3MEI.

JlemoHcTpauu:

[Toptpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®. lBaHoB.

Tabmuipl U cxembl: KapTa «LIeHTphI MPOUCXOXKACHHUS U MHOT000pa3usi KyJIbTYPHBIX PACTEHUI»,
«Ilopoapl AOMAITHUX >KUBOTHBIX», «CopTa KyJIBTYpHBIX pacTeHui», «OTnanéHHas ruOpuan3anusy,
«Pabotel axkamemuka M. ®. MBanoBa», «llomummongus», «OO0beKTHl OMOTEXHOJIOTHMY», «KileTOUHBIE
KYJbTYpbl U KJIOHUpOBaHUE», «KOHCTpyHpOBaHKE U IEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MyJSKH ITUIOAOB M KOPHEIIONOB AUKUX (OPM U KYIbTYPHBIX COPTOB PAaCTEHUH,
repOapuii «CebCKOXO03HUCTBEHHBIC PACTCHUS.

JlabopaTopHble 1 NpakTHYeCKHE PA0OThI:

Okckypcusi «OCHOBHBIE METONIBI U JOCTHKEHHSI CEJeKIMUM PacTeHU U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TNIEMEHHYIO (hepMy, COPTOUCTIBITATENbHBINA yYaCTOK, B TEILUTHYHOE XO3SHUCTBO,
1a00paToOpHI0 arpOyHUBEPCUTETA UITU HAYYHOT'O LIEHTPA)».

11 KUIIACC

Tema 1. JBosonoHHas OHOJIOTHS.

[IpeanochbUIKM BO3HMKHOBEHHUS SBOJIONMOHHON TEOPUHU. DBOJIONMOHHAS TEOpUs U €€ MEeCcTo B
O6uosnorun. BinsHue 3BOMIOLMOHHON TEOPUH Ha pa3BUTHE OMOJIOTHH U APYTUX HAYK.

CBuzerenscrBa sBosonMu. IlaneoHTonornveckue: MoCIENOBATEIbHOCTD IOSIBJICHHUS BHIOB B
MaJICOHTOJIOTHYECKOM JIETOMUCH, TepexoqHble (popMmbl. bruoreorpaduyeckue: cxoacTBO U pasnnune ayH
U GJI0p MAaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOJICTBA M  paziuuus HSMOPUOHOB pa3HBIX BHUIOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTHMYHBIE, AaHAJIOTMYHBIE, PYJUMEHTApHbIE OpPraHbl, aTaBU3MBI.
MonekynspHO-OMOXMMHUYECKHE:  CXOACTBO  MEXaHM3MOB  HACIEACTBEHHOCTH M OCHOBHBIX
MeTaboIMYECKUX MyTeH y BCeX OpraHu3MOB.

OpomononHass Teopuss Y. JlapBuHa. IIpeanocbulky BO3HUKHOBEHMS JapBUHU3MA. J[BroKymiue
CHJIBI 3BOJIOLMHM BUAOB 1O JlapBuHY (M30BITOYHOE pPAa3MHOKEHHE IPH OTPAHUYEHHOCTH PECYpPCOB,
HeomnpeaenéHHas U3MEHYUBOCTb, 60pb0a 3a CyIeCTBOBAaHHE, ECTECTBEHHBII 0TOOD).

Cunrerndeckas teopust s3posmonuu (CTO) u e€ ocHOBHBIE TTOJIOKEHUS.

Muxkpossomronus. [Tomynsanus kak equHUIA BU1A U 3BOTIOLUH.

JBmwxymme cuibl (pakTopsl) HBOJIONUM BUAOB B Ipupoje. MyTalMOHHBIM mporecc H
KOMOWHATUBHAsI U3MEHUUBOCTG. [lomynannoHHbIe BOJIHBI U peiid renoB. M3omanus 1 Murparus.

EcTecTBennsbIit 0TO00p — Hampapstomuid GakTop sBomroIuu. @OPMBI €CTECTBEHHOTO 0TOOPA.

[Tpucnoco0IeHHOCTh OPraHU3MOB KakK pe3yjbTaT HBOMIONUHU. [Ipumepsl mnpucrnocoOaeHud y
OpraHu3MoB. ApoMop(O3bl U UIAHO-a AN TAUH.

Bun u Bunoo6paszosanue. Kputepun Buga. OcHOBHBIE (hOpMBI BUZI000pa3oBaHus: reorpaduueckoe,
JKOJIOTMYECKOE.



MakposBomrorisi.  DopMel  3BOMIONMU:  QUIETHYECKas, JAWBEPreHTHas, KOHBEpreHTHas,
napaniensHas. HeoGpaTumMocTh 3BOIOLNH.

[IpoucxoxaeHne OT HeCHeUaIN3UpOBaHHBIX IpeakoB. [Iporpeccupyromas cnenuain3anys.
AgnanTuBHas paguanus.

JdemoHcTpaumuu:

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

Tabmuubl m cxemsl: «Pa3BUTHE OpPraHMYECKOro MUpa Ha 3emiie», «3apoJbllIM MO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukc», «®Popmbl O0pbOBI 3a cyliecTBOBaHHE», «EcTeCTBeHHBIH O0TOOp»,
«MHoroo0Opa3ue  copToB  pacTeHuil», «MHorooOpasue TOpPOJ  KUBOTHBIX»,  «llomymsiumy,
«MyTalMoHHas U3MEHUYMBOCTbY», «Apomopdo3s», «Mauoamantauum», «OOmas aereHepanus»,
«IBmwxymue cwibl 3Bomonuny», «Kapra-cxema mapuipyra nyremectBus Y. [lapunay», «bopwrba 3a
cymectBoBanue», «lIpucnocobneHHocTs  opraHu3MoB», «l'eorpadudeckoe  BUI000pazoOBaHHEY,
«KO0JIOTUYECKOE BU1000pa30BaHUEN.

OO6opynoBaHue: KOJUIEKIMS HACEKOMBIX C pa3JIMYHBIMU TUIIAMU OKpPAcku, HAOOp IJIOJOB U CEMsH,
Koytekust «[IpuMepsl 3alIUTHBIX MPUCIOCOOIEHUN Y JKUBOTHBIX», MOJelb «OCHOBHBIE HalpaBlICHUS
IBOJIIOLIUMY, 00BEMHAsE MOJ1eNb «CTPOEHUE TOJIOBHOTO MO3Ia TO3BOHOUHBIX.

buoreorpaduueckas kapra Mupa, KouieKius «DopMbl COXpPaHHOCTH HCKOMAEMBIX XHUBOTHBIX U
pacreHui», wmonens ammukanus  «llepekpéct xpomocom», BiaxHble 1npenaparsl  «Pa3Butue
HacekoMoroy, «Pa3BuTue JIArymku», Mukpornpenapar «/posodunay» (Hopma, MyTraiuu (GopMbl KpbLIbeB
Y OKpacKH TeJja).

JlabopaTopHble 1 NpakTHYeCKHEe PAdOThI:

JlaboparopHnas padota Ne 1. «CpaBHeHHEe BUIOB 110 MOPPOJIOTUIECKOMY KPUTEPHUIO».

JlaGopatopHast pabota Ne 2. «Onucanue mpuUCIOCOOIEHHOCTH OpraHu3Ma U €€ OTHOCHTEIBHOTO
XapakTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KM3HU Ha 3emJie.

JloHayuHbIe IPECTABICHUS O 3apOKJIeHUU KU3HU. HayuHble runore3sl BOSHUKHOBEHHUS JKU3HU Ha
3emiie: abuoreHe3 U naHcnepMus. XuMU4eckas 3BOJOLUSA. AOMOTEHHbII CUHTE3 OPraHNYeCKUX BEIECTB
U3 HEOPraHMYECKHX. DKCIIEPUMEHTAIBHOE TOATBEPKICHUE XUMUYECKOW 3BoMoMH. HauanbHble 3Tamsl
Oouonormueckorr sBomonuu. [mnoreza PHK-mupa. @opmupoBaHue MeMOpaHHBIX CTPYKTYp H
BO3HUKHOBEHUE MNPOTOKIETKU. [lepBble KieTkH M UX 3BOMIONMs. POpMUPOBAHHWE OCHOBHBIX T'PYII
JKUBBIX OPraHU3MOB.

Pa3ButHe xu3HM Ha 3emiie 1o 3pam M nepuonaaM. Karapxei. Apxeiickas U IpoTepo30icKas dpbl.
[Taneo3oiickas 9spa u €€ TEPHOABI: KEMOPHUHCKHA, OPJAOBUKCKHHA, CUIYPUUCKUH, JIEBOHCKHUH,
KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30iicKas dpa 1 €€ IepUOAbl: TPHACOBBIN, FOPCKUH, MEJIOBOM.

KaiiHo30iicKkas 3pa U €€ epro/bl: 1aJIe0reHOBbII, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepucTuka KiuMaTa M TeOoJOrM4eckux mporeccoB. (OCHOBHBIE O3Tambl  3BOJIIOLHU
PaCTUTENBHOTO U KMUBOTHOTO MHUpa. ApoMopdo3bl y pacTeHUil M >KUBOTHBIX. llosiBieHue, pacuBer u
BBIMHUPAHUE TPYIII KUBBIX OPIraHU3MOB.

CucremMa OpraHMYecKOro Myupa Kak OTpak€HHE HBOMIOLMUA. OCHOBHBIE CUCTEMAaTHYECKHE TPYIIIIbI
OpTaHU3MOB.

OBOJIIOLIMS YEJIOBEKAa. AHTPOIOJOrUs Kak Hayka. Pa3BuTHe NpencTaBieHUN O MPOUCXOKICHUU
yeyoBeka. MeTonpl M3ydeHus aHTpornoreHe3a. CXOAcCTBa M pas3idyMsl 4YEJIOBEKAa U JKUBOTHBIX.
CucremaTnueckoe MOJ0KEHUE YEIOBEKa.

JBmwxyume cuibl ((pakropsl) aHTponoreHe3a. HacnencrBeHHass M3MEHUYMBOCTh M €CTECTBEHHBIN
ot6op. OOmecTBeHHBIN 00pa3 KU3HU, M3TOTOBJICHUE OPYANH TPYIa, MBIIILICHUE, PEYb.

OcCHOBHBIE CTaJMM U BETBM 3BOJIOLMHU 4YEJIOBEKA: aBCTpajonuTeku, Yemoek ymenslil, Yenosek
npsaMoxonamui, YenoBek HeaHaepTanbCKUM, YenoBek pasymHbld. HaxoIku HCKOmaembIX OCTaTKOB,
BpeMs CYIIECTBOBaHUs, 00JIaCTh pacpoCTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHSL.



Yenoseueckue pacbkl. OCHOBHBIE OOJNBIINE pachkl: E€BPOIMEOHWAHAs (€Bpasuiickas), HErpo-
aBCTpaJIOUIHAA (3xBaTOpHAaNbHAs), MOHTOJIOUAHAS (a3maTcko-aMepHUKaHCKas). UYeptol
IPUCIIOCOOIEHHOCTH TIPEACTaBUTENCH YENOBEUECKUX pPAC K YCIOBUSAM CYIIECTBOBAaHUA. EIMHCTBO
yesoBedyeckux pac. Kputuka pacusma.

JdemoHcTpaumuu:

[Toptpetsr: @. Penu, JI. ITactep, A. W. Onapun, C. Munep, I'. FOpu, Y. /lapBuH.

TabGmuupl u cxemsl: «Bo3nukHoBeHne CoslHEYHOH cucTeMbl», «Pa3BUTHE OPraHUYECKOrO MHUPay,
«PacturenbHas kierka», «KuBoTHas kieTka», «lIpoxapuornyeckas kinerka», «CoBpeMEHHas cucTeMa
OpraHMYecKoro Mupay», «CpaBHEHHE AHATOMMYECKHMX YEpPT CTPOEHUS YEJIOBEKA U UEIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE MECTa MAJEOHTOJIOIMUYECKUX HAXOAOK IPEIKOB COBPEMEHHOI'O YEJIOBEKa»,
«/IpesHeiimne nonn», «JpesHue monn», «lleppsie COBpeMeHHbIE TIOAN», «HeI0BEUECKHUEe PAChI».

Ob6opynoBanue: Myispku «lIporcxoxaenue yenoBeka» (OIOCTBI aBCTPAJIONUTEKA, NTUTEKAHTPOIIA,
HEeaHJepTalIblla, KPOMAaHBOHIIA), CICMKN WIIM M300paKeHUsI KAMEHHBIX OpPYAHUN MEepBOOBITHOTO YelOoBEeKa
(xkamMHHU-yoMNIEepsl, pyOuiia, ckpebia), reoXpoHojorudeckas Tadnuua, Komiekuus «OopmMbl COXpaHHOCTU
MCKOIIA€MBIX KUBOTHBIX M PACTCHUI».

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[Tpaktuyeckas pabora Ne 1. «M3yueHue HCKOMAEMbIX OCTATKOB pPACTEHUH M JKUBOTHBIX B
KOJUIEKLIUSAX .

OKCcKypcusi «OBOJIOLUS OPraHMYEeCKOro Mupa Ha 3emie» (B €CTECTBEHHO-HAYYHbBIH HWIIU
KpaeBeauecKuil My3eil).

Tema 3. Oprann3msl 4 OKpPY:KaKIAs cpeaa.

DKoJjorusi Kak Hayka. 3ajauyd W pa3fesibl AKOJIOTMH. MeTonbl 3KOJOTMYECKUX MCCIIET0BaHUM.
DKOJOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl 00MTaHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3/IylIIHAsI, TOYBEHHAs!, BHYTPUOPraHU3MEHHas..

Okonornyeckne  (akropel. Kiaccupukamus — dKoIOrMyeckux  (akTopoB:  aOMOTHYECKUE,
OMOTHYECKUE U aHTPOINOreHHbIe. J[elicTBHE IKOIOTHYECKUX (PAaKTOPOB Ha OPraHU3MBI.

AOuoTtudeckue (akTOpbl: CBET, TeMIeparypa, BiIaxHOCTb. Dortonepuonusm. [Ipucnocobnenus
OpPraHU3MOB K JIeHCTBHIO aOHOTHYECKUX (aKTOpPOB. bruojgornueckue puTMsl.

buotnueckue Qaxkrtopbl. Buabl OMOTHYECKMX B3aMMOAEHCTBHI: KOHKYPEHIUS, XWIIHUYECTBO,
cumbuo3 u ero ¢opmel. IlapasuTusMm, koomepanus, MyTyaJn3M, KOMMEHCAINU3M (KBapTHPaHCTBO,
HaxJICOHUYECTBO). AMEHCAIM3M, HEWTpaau3M. 3HAUY€HHE OMOTHMYECKHX B3aUMOACHCTBUN IS
CYIIECTBOBaHMS OPraHU3MOB B IPUPOTHBIX COOOIECTBAX.

OKOJIOTUYECKUE XapaKTEPUCTUKU NMONyIsuu. OCHOBHBIE MOKA3aTeau MONYJISALUN: YUCIEHHOCTD,
IUIOTHOCTb, POXKAAEMOCTh, CMEPTHOCTh, IPUPOCT, MUTpalus. JIMHAMUKa YHMCICHHOCTH MOMYJSLUU U €€
perymsiuus.

JdemoHcTpaumuu:

[Toptpetsi: A. 'ymbonpar, K. @. Pynbe, 3. ['ekkens.

Tabmuuper u cxembl: kapta «lIpuponneie 30HBI 3emin», «Cpeabl OOUTaHHUS OPraHU3MOBY,
«Dotonepuoauzmy», «llonmynsuuny», «3aKOHOMEPHOCTH POCTAa YUCICHHOCTH MONYJISIUU HHDYy30pHuu-
Tyenskuy, «Ilumessie nenm.

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

JlaGopatopnast pabora Ne 3. «Mopdomornueckne OCOOCHHOCTH PACTEHMM W3 pPa3HBIX MeECT
oOUTaHUMY.

JlaGopatopHas padota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJICYCa.

[Tpaktuyeckas padora Ne 2. «IToacuéT mIOTHOCTH MONMYISIIUNA Pa3HBIX BUIOB PACTEHUI.

Tema 4. CooO1ecTBa H IKOJIOTHYECKHE CHCTEMBbI.

Coo0miecTBo opraHu3mMoB — OuorieHo3. CTpyKTyphl OMOIIEHO3a: BHJIOBas, MPOCTPAHCTBEHHAS,
Tpoduueckas (nuuieBas). Bunsl-nomuHanTel. CBS3M B OHOIIEHO3E.

DOkonorudeckue cucteMbl (3kocucreMbl). [lonstme 00 »dKkocucteMe U OHOTEOIEHO3E.
QOYHKIMOHAIBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: INPOAYLEHTBI, KOHCYMEHTBI, peAyLeHThl. Kpyrosopor



BEIIECTB M TOTOK 3HEPruM B 3KocucreMe. Tpoduyeckue (NHILEBbIE) YPOBHU 3KOCUCTEMBI. [luIeBbie
nenu u cetd. OCHOBHBIE TMOKA3aTeNN SKOCHCTEMBI: OMoMacca, IPOAYKIH. DKOJIOTHYECKUE MTHPAMHIbL:
IPOAYKIMH, YACIEHHOCTH, OoMacchl. CBOMCTBA HKOCUCTEM: YCTOMUMBOCTD, CAMOPETYJIALMS, PA3BUTHE.
Cykueccus.

[IpuposnHble  3KOCHCTEMBI. ODKOCHUCTEMBI 03€p U peK. OKOCUCTEMA XBOMHOIO WM
HMIMPOKOJIMCTBEHHOTO JIECa.

AHTpPONOIreHHbIE  3KOCHCTEMBl.  ATpPO3KOCHCTEMBL.  YpOo3KkocucTeMbl. buosnoruueckoe
XO03s5ICTBEHHOE 3HaUY€HHE arpO3IKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue kak ¢aktop ycroHumBocTH dKocucteM. CoxpaHeHue OMOJIOTHYECKOTO
pa3HooOpasus Ha 3emiie.

Yuenue B. U. Bepnanckoro o Ouocdepe. I'panunbl, coctaB u cTpykTtypa Ouochepnl. Kupoe
BemecTBO U ero (gynkmuu. OcobeHHOCTH Omocdepsl Kak TII0OAJIbHOW 3KOCHCTEMBbI. J[nHaMmmuueckoe
paBHOBecHe U oOpaTHast CBsI3b B Orocgepe.

KpyroBopoTs! BelecTB 1 OMOreOXMMHUECKHE LUKIIbI 3JIEMEHTOB (YIiiepoJa, a30Ta). 30HAJIbHOCTD
6uochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Ouocdepe 3emin. AHTponoreHHble H3MeHeHHs B Ouocdepe. ['mobanbHble
9KOJIOTUYECKHE TPOOIEMBI.

CocymiecTBoBaHHE MPUPOABI W dejoBeuecTBa. CoxpaHeHHE OMOpa3HOOOpa3Wsi Kak OCHOBA
ycroiunBoctd  Omocgepsl. OCHOBa paIOHAILHOTO YIPABICHHUS MPUPOJHBIMH pecypcaMH U HX
ucnosb3oBaHue. JloCTHKeHHsI OMOJIOrUU ¥ 0XpaHa IPUPOIBL.

JdeMoHcTpanum:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuner u cxemsl: «[lumessle nenu», «buoneHo3: cocraB M CTpyKTypa», «lIpupoaHsie
coobmiectBay, «Llenu muTaHusy, «Konoruyeckas nupamuaa», «buocdepa u venoBek», «IKocucTemMa
HIMPOKOJIMCTBEHHOTO Jieca», «JKochcTeMa XBOWHOro Jeca», «bHoleHo3 BoJo&May, «ATrpOILEHO3»,
«IIpumepHBIE aHTPOIIOTEHHBIE BO3JCUCTBUSA Ha NPUPOAY», «BaxHeilne HCTOYHUKH 3arps3HEHUs
BO3/IyXa M TPYHTOBBIX BOJ», «[louBa — BaxkHEHWIIass cocTaBisitoIas onocdeprr», «PakTopsl erpajanuu
nouBy», «llapHukoBbIll 3pdexT», «DakTopbl pagUMOAKTUBHOIO 3arpsi3HeHus Ouocheps», «OoOmas
CTpyKTypa Ouocgeps», «Pacrnpoctpanenue >xu3Hu B Ouochepe», «O30HOBBIM 3KpaH OHOChEpHD»,
«Kpyrosopot yriepoaa B 6uocgepe», «kKpyroBopot a3zora B Ipupoe».

ObopynoBanue: Mojenb-amuIMKanus «TUnudHbIe OWOLEHO3B», TepOapuii  «PacTUTenbHbIE
cooOuiecTBa», Koyuiekiuu «buonenos», «Bpeaurenu BaKHEMIIMX CENbCKOXO3SHCTBEHHBIX KYIbTYp»,
repObapuy M KOJUJIEKIUH PACTEHUH M KUBOTHBIX, NMPHHAUIEKAINE K PAa3HBIM 3KOJOTMUECKUM TpyIIam
onHoro Buna, Kpacnas kuura Poccuiickoit ®@enepannn, n3o0pakeHuss OXpaHSEMbIX BHJIOB PaCTEHUN U
KHUBOTHBIX.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMS ITIPOT'PAMMBI 110 BMOJIOT' M1 HA BA3OBOM
YPOBHE CPEJJHEI'O OBILET'O OBPA3OBAHUWA

Cormacao ®I'OC COO, ycraHaBIMBarOTCA TPEOOBaHUS K pe3ysibTaTaM OCBOCHHS 00YJarOITUMHUCS
MPOrpaMM CpeHEro 00IIero 00pa3oBaHus: TMYHOCTHBIM, METAIIPEIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType IMYHOCTHBIX Pe3yJbTaTOB OCBOCHHUS NpeaMeTa «brosorusy BeIIEIEHBI Ce1yOIne
COCTaBJISIONINE: OCO3HAHUE O0YUAIOIIMMICS POCCUNCKOMN TpaTaHCKOW HICHTUYHOCTH — TOTOBHOCTHU K
CaMOpa3BUTHIO, CAMOCTOSITEIbBHOCTM U CAMOOIPEACIEHUIO, HAJW4YME€ MOTHUBAlMM K OOYUYEHHUIO
OMOJIOTHH, LEJCHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUIN JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEH M UCTOPUYECKHUX TPAIUIIMKA Pa3BUTHS OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTH
00yJaroImuxcss pPyKOBOJICTBOBATHCS B CBOCH AEATEIBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMH,
NPUCYIIMMH CHCTEME OMOJIOTHYECKOTO 00pa30BaHUs, HAJTUYME SKOJOTHYECKOTO IPaBOCO3HAHMUS,
CIOCOOHOCTH CTaBUTD IIEJIU U CTPOUTH JKU3HEHHBIC MJIaHBI.

JIndHOCTHBIE PE3yNbTaThl OCBOEHUS MpeaMeTa «bHoIorusy) N0CTUraTcs B €IUHCTBE YUeOHOM U
BOCIIUTATEIbHON JIEATEIILHOCTH B COOTBETCTBUM C TPAJAULIMOHHBIMU POCCUICKUMU COLIMOKYJIBTYPHBIMH,
HUCTOPUYECKUMHU M JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSMH, MPHUHSATHIMH B OOIIECTBE NpaBUIaMU U
HOPMaMH TOBEACHHS M CHOCOOCTBYIOT IpolieccaM CaMOIO3HAHUS, CAMOBOCIIMTAHUS U CAMOPA3BUTHS,
pa3BUTUSL BHYTPEHHEH MO3ULMM JIMYHOCTH, MATPUOTHU3MA, YBAXKEHUA K 3aKOHY U IPABOIOPSAKY,
YeJ0OBEeKY TpyAa M CTapuieMy IIOKOJIEHHIO, B3aUMHOIO YBA)KEHUS, OEpEekKHOro OTHOILIEHUS K
KyJbTYPHOMY HaclEOUI0 W TpagulMsM MHOTOHAIMOHAIBHOrO Hapoaa Poccuiickoit ®enepanuu,
IIPUPOJIE U OKPYKAIOILEH Cpefe.

JIndHOCTHBIE pE3yNbTaThl OCBOEHHS ydeOHoro mpenMera «buOMOTHS» IOMKHBI OTpaXKaTh
TOTOBHOCTb M CHOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOM BHYTpEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOW IEHHOCTHBIX OpPHUEHTALMH, MO3UTHBHBIX BHYTPEHHUX YOEKICHHI,
COOTBETCTBYIOIIUX TPAJULMOHHBIM IIEHHOCTSIM POCCHHMCKOro OOIIeCTBa, PACIIMPEHHUE >KU3HEHHOIO
OMbITa U OMNbITA JEATEIBHOCTH B IPOILECCE pealu3allid OCHOBHBIX HANpPABICHUWA BOCHHUTATEILHON
NEeSATEIbHOCTH, B TOM YUCIIE B YACTHU:

1) rpa:kIaHCKOro BOCIMTAHMSA:

c(OPMUPOBAHHOCTh TPAXKIAHCKON MO3UIMH OOYy4aroOUIerocsi Kak aKTUBHOTO M OTBETCTBEHHOT'O
YJIeHa POCCHIICKOTO OOIIECTRA;

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX IPaB U 00sI3aHHOCTEH, YBaXKEHUE 3aKOHA U ITPABOMOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JAEATEIbHOCTH NPU CO3JAAHUU Y4YEOHBIX MPOEKTOB,
pelIeHnr yuyeOHbIX U MTO3HABATeNIbHBIX 33/1a4, BBIMOIHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh OMPENEIATh COOCTBEHHYIO IMO3UIMIO MO OTHOUICHHIO K SIBJICHHUSM COBPEMEHHOMN
KHU3HHU U OOBACHSATH €€;

YMEHHE YUYUTHIBaThb B CBOUX JEHCTBUSAX HEOOXOAMMOCTh KOHCTPYKTHBHOI'O B3aUMOJIEHCTBUS
JOJIeH ¢ pa3HbIMU YOEXKICHUSIMH, KYIbTYPHBIMU IIEHHOCTSIMU M COI[HAJIbHBIM TOJIOKEHHEM;

TOTOBHOCTb K COTPYAHHYECTBY B TPOIIECCE COBMECTHOTO  BBIMOJHEHUS  Y4eOHBIX,
MMO3HABATENIbHBIX U MCCIIEIOBATENbCKHUX 3a/1a4, YBAXKUTEIBHOTO OTHOIIEHHSI K MHEHHUIO OMIOHEHTOB MIPHU
00CYXJICHHH CTIOPHBIX BOITPOCOB OMOJIOTHYECKOTO COJICPIKAHUS;

TFOTOBHOCTh K T'YMaHUTapHOU U BOJIOHTEPCKON EATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:

c(hOPMUPOBAHHOCTh POCCUUCKON TpaTaHCKOW HJEHTUYHOCTH, NaTPUOTH3MA, YBAKEHHUSA K
CBOEMY HAapojy, YyBCTBa OTBETCTBEHHOCTH mepen PonuHO, ropmoctu 3a cBOW Kpail, cBoro Ponuny,
CBOH S13BIK U KYJBTYPY, IPOLUIOE U HACTOSIIIEE MHOMOHAIIMOHAILHOTO Hapoia Poccuuy;

LIEHHOCTHOE OTHOIIEHHWE K MNPUPOAHOMY HACIEIUI0O U TMAMSITHUKAM TPHUPOIbI, JO0CTHXKEHUIM
Poccuu B Hayke, HCKyCCTBE, CLIOPTE, TEXHOJIOTUSX, TPYAE;



CIIOCOOHOCTh OILIGHHMBATh BKJIAJl POCCUHCKHUX YUYEHBIX B CTAHOBJIEHHME U pa3BUTHE OHOJIOTHUH,
MMOHVMAHUS 3HAYCHUS OWOJIOTUM B TMO3HAHWU 3aKOHOB MPHUPOJBI, B KU3HHU UYEIOBEKA M COBPEMEHHOTO
o011ecTBa;

uzeitHas yoexx1IEHHOCTb, TOTOBHOCTD K CIIY)KeHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 32 €r0
cynb0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCUIICKOT0O HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEACHMUS,;

CHOCOOHOCTh OIICHMBATh CUTYallUI0 U TNPUHUMATh OCO3HAHHBIC PEIIEHUS, OPUEHTUPYACh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJIa B MOCTPOSHHE YCTOWYMBOTO OYAYILEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJUTENISAM, CO3[JaHHUIO CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHATHS LEHHOCTEN CEMEWHOM KU3HU B COOTBETCTBUHU C TPaJAULIMAMU Hapo1oB Poccuu;

4) 3cTeTHYECKOr0 BOCTIMTAHUS:

ACTETHYECKOE OTHOIICHHWE K MHpPY, BKIIOYas ACTETHKY OBbITa, HAYYHOTO M TEXHHYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA;

[MOHMMAaHHE SMOLMOHAIBHOT'O BO3/I€MCTBUS AKUBOM IPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HBIX BUIAX HMCKYCCTBA, CTPEMJICHUE MPOSIBIISATH KayecTBa
TBOPYECKOMN JIMYHOCTH;

5) ¢usnueckoro BocnuTAHMSA, GOPMHPOBAHMSA KYJIbTYPbI 310POBbSI U IMOLHOHAJIBHOIO
0J1aronoTy4us:

MOHMMAaHWE W pealn3alusi 310poBOro M Oe3zomacHOro oOpasza >KU3HU (3AOPOBOE IHTAHHE,
COOJIIOJICHNE TUTUEHWYECKUX TIPaBUI W HOPM, cCOaJaHCHPOBAHHBIM PEXKUM 3aHATHA M OTIbIXa,
perynsapHasi ¢puzMuecKas aKTUBHOCTH), OEpEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHUE IEHHOCTU MPaBUJI WHIUBUIYATHHOTO U KOJJIEKTUBHOTO O€30MacHOTO TMOBEIEHUS B
CUTYAIHIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HaHUE TIOCIICJICTBUA U HENPHUATHUS BPEIHBIX TMPHUBBIYEK (YMOTpPEOJEHUS aJKOToJs,
HApPKOTHUKOB, KYPEHHUS);

6) TPy10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYAY, OCO3HaHUE [IEHHOCTH MacTepPCTBa, TPYAOIIO0HE;

TOTOBHOCTh K AKTHUBHOM JEATEIHbHOCTH TEXHOJIOTHYECKOWM W COIMAJIBbHOW HaIMpaBJICHHOCTH,
CIOCOOHOCTH HHUIIMUPOBATD, TUTAHUPOBATH U CAMOCTOSITENILHO BBIMIOJIHATH TAKYIO 1E€ATEIHHOCTS;

WHTEpEeC K pas3nuuHbiM cdepaM TpodhecCHOHATBHOM EeATENIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BRIOOp OyayIiel mpodeccun U peaTn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TJIAHBI;

TOTOBHOCTB Y CITOCOOHOCTH K 00pa30BaHUIO M CaMOOOPA30BaHMIO HA TIPOTSHKEHUN BCEH KU3HM;

7) 3K0JIOTMYECKOT0 BOCTINTAHUSA:

AKOJIOTHUECKHU IIeJIeCO00pa3HOe OTHOIIEHUE K MPUPOJIe KaK UCTOUYHUKY KU3HU Ha 3eMJie, OCHOBE
€€ CyIlleCTBOBaHMS,

TIOBBIIICHUE YPOBHS KOJOTHYECKON KYJIbTYpPhI: MPUOOPETEHNUE OTBITA INTAHWUPOBAHUS MOCTYITKOB
1 OIIEHKU UX BO3MOXHBIX MOCIIEICTBUMA JIJIs1 OKPYXKAIOILEN CPeIbl;

OCO3HaHUe TTI00aTBHOT0 XapaKTepa IKOJOTHIECKUX MPOOJIeM U MyTel X pPelIeHus;

CIOCOOHOCTh MCHOJIB30BaTh MPHOOpeTaeMble MPU U3YYEHUU OHOJIOTUU 3HAHUSA U YMEHHUS MpH
pelieHnr MpoOJieM, CBS3aHHBIX C PALMOHAIBHBIM MPUPOJONOIb30BAaHHEM (COOIIOIEHNE TIPaBUI
MOBEJICHUsI B MPHUPOJIC, HAMPABICHHBIX HA COXPAHEHHE PABHOBECHUS B 3KOCHUCTEMAaX, OXpaHy BHUJIOB,
sKocucTeM, orochepsl);

AKTUBHOE HEMPUITHE JEUCTBUN, MPUHOCAIIMX BPEA OKPYXKAIOIIEH MPUPOJHON Cpele, YMEHUE
MIPOrHO3UPOBATh HEOJArONpPUSITHBIE 3KOJIOTUYECKHE MOCHEACTBUS MPEAIPUHUMAEMbIX NEHCTBUI U
MpeA0TBpaIIaTh UX;



HJIMYME Pa3BUTOIO  HKOJOTMYECKOTO  MBIIUIEHUS, 3KOJOIMYECKONW  KyJIbTYphl, OIBbITA
JESTENIbHOCTH 3KOJOTMYECKON HAIPaBJIEHHOCTH, YMEHUS PYKOBOJCTBOBATHCS UMM B IIO3HABATENIBHOM,
KOMMYHHMKaTUBHOW M COIIMAJIBHOM MpPAaKTHUKE, TOTOBHOCTH K YYaCTHIO B IPAKTHUYECKOH NEATEIBHOCTH
9KOJIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

c(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHS
HAyKH M OOILIECTBEHHOW MPAKTHUKH, OCHOBAHHOTO HA JTMAJIOTE KYJIbTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MeCTa B IOJIUKYJIBTYPHOM MUpE;

COBEPLIECHCTBOBAHME A3bIKOBOM M YMTATEIBCKOM KyJIbTYphl KaK CPEJCTBA B3aUMOAEHCTBHS MEXKIY
JIIOJIbMU U TT03HAHUS MUPA;

MOHMMaHWE crneuupuKkd OHOJIOTMM Kak HayKH, OCO3HaHHMsA €€ poiau B (OPMHPOBAHUHU
palMOHAIBHOIO HAyYHOI'O MBILIUIEHUS, CO3JaHUU LEJIOCTHOTO MPEACTaBIeHUs 00 OKpY»KaroleM MHUpe
KaKk O €IMHCTBE IPUPOAbI, YeJIOBEKa M OOILECTBA, B IO3HAHUU NPHPOJHBIX 3aKOHOMEPHOCTEH WU
pelieHny npodiieM COXpaHEHUs IPUPOJIHOIO PABHOBECUS;

yOeKIEHHOCTh B 3HAUMMOCTH OWOJIOTHH U COBPEMEHHOHN IMBHUIIM3AIMU: 00ECTIeueHHsI HOBOTO
YPOBHS pa3BUTHS MEIULMHBI, CO3JaHME MEPCHEKTUBHBIX OHOTEXHOJOTUH, CIIOCOOHBIX pelaTh
pecypcHble Po0JIeMbl Pa3BUTHUS YEJIOBEUECTBA, MOMCKA ITyTel BbIX0J1a U3 TJI00AIbHBIX YKOJIOTHYECKUX
npobieM M oOecredeHHus Mepexoja K YCTOHYMBOMY pa3BUTHIO, PAIMOHAIBFHOMY HCIOJIH30BAHUIO
IIPUPOJHBIX PECYPCOB U (POPMUPOBAHHIO HOBBIX CTaHAAPTOB KU3HU;

3aUHTEPECOBAHHOCTh B IIOJYYEHUU OMOJIOTMYECKUX 3HAHMW B LEISIX IOBBILEHUS OO0Iei
KYJIBTYpBbl, €CTECTBEHHO-HAyYHON I'PaMOTHOCTH, KaK COCTaBHOW 4acTH ()yHKIIMOHAJIBbHONW IPaMOTHOCTH
oOyy4aromuxcs, GOpMUPYEMO ITPH N3YUYECHUH OMOIOTHH;

MOHMMaHWE CYLIIHOCTH METOJOB II0O3HAaHUS, MHCIOJNb3YEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH MCHOJB30BATh MOJTy4YaeMble 3HAHUS Ul aHalu3a U OOBSICHEHHUS SIBICHUIN OKPYKAIOILIETOo
MHUpa U MPOUCXOIALIMX B HEM H3MEHEHUH, yMEHHE JienaTh OOOCHOBAaHHbBIC 3aKJIIOUYEHHUS Ha OCHOBE
Hay4HbIX ()aKTOB U UMEIOIUXCS JAHHBIX C LENbIO MOTYyYeHHs JOCTOBEPHBIX BBIBOOB;

CIIOCOOHOCTh CaMOCTOSITENBHO MCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJIS pelleHus NpobiieM B
peaNIbHBIX KU3HEHHBIX CUTYaIUsX;

OCO3HAaHME LIEHHOCTH HAY4YHOH [JEATEIBHOCTH, TOTOBHOCTb OCYIIECTBISATH IPOEKTHYIO H
HCCIIEIOBATENIBCKYIO AEATEIBHOCTh MHIMBUYalIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HENPEPHIBHOMY 0Opa30BaHUIO U CaMOOOpPa30BaHUIO, K AKTUBHOMY
MIOJIYYE€HHUIO HOBBIX 3HAaHUH MO OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIe pe3yabTaThl OCBOSHUS y4eOHOTO IpeaMeTa «broorush BKIIOYAIOT: 3HAYMMbIe
st GOPMHUPOBAHUST MHPOBO33PEHHUS  OOYJAIONIUXCS MEXKIUCIHUIUIMHAPHBIE — (MEXIIPEIMETHBIE)
oOIIieHayqYHbIe TIOHITHS, OTPAKAIOIINE [IETOCTHOCTh HAYYHOW KApTUHBI MHpA M CHENU(PUKY METOJIOB
MMO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (BELIECTBO, YHEPTUs, SIBICHHUE, MPOLIECC, CUCTEMA,
HAy4YHBIA (aKT, MPUHIIUI, THUIMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, MCCIeIOBaHUEe, HAOI0/ICHNE,
W3MEPEHHE, OJKCIIEPUMEHT H JAPYTHX), YHUBEpCaJIbHbIE Yy4ueOHBbIE JCHCTBUSA (TMO3HABaTEIbHBIC,
KOMMYHUKATUBHBIE,  PETYISATHUBHBIE),  oOecmeunmBaromuye  ¢GopMupoBaHue  (YHKIIMOHATBHOMN
TPaMOTHOCTH M COIMAIbHON KOMIIETEHIIUN O0YYaroIINXCsl, CIIOCOOHOCTh 00YJarOIIUXCSl UCTIOIh30BATh
OCBOEHHBIC MEXIUCIUTIIIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHHUBEPCATbHbIC yueOHbBIC ICHCTBUS B
MO3HABATEJIbHON M COIIMAIbHOM MPAKTHKE.

MeTtanpeamMeTHble pe3ynbTaThl OCBOCHHS MPOTPAMMBI CPEAHET0 001ero o0pa3oBaHMs JOJIKHBI
OTpaxaTh:

OBJjajieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMU 1eHCTBUAMM:

1) 6a3oBbIe JJOrHYECKHeE TeHCTBHUS:

CaMOCTOSITENILHO  (OPMYJIMPOBAaTh U  aKTyaJlM3UpoBaTh MpodieMy, paccMaTpuBaTh €€
BCECTOPOHHE;



WCIOJIb30BaTh MPH OCBOCHHHM 3HAHWH TPUEMBI JIOTUMECKOTO MBIIUICHUS (aHAlW3a, CUHTE3a,
CpaBHEHUS, Kiaccu(uKamu, 0000IICHNS), PACKPBIBATH CMBICT OMOJIOTUYECKUX MOHATUH (BBIIEIATH UX
XapaKTepHbIC IPU3HAKHU, YCTAHABIUBATH CBS3U C IPYTHMHU MTOHATHSIMH);

OTIPENIeNIATh ENIN ACATEIbHOCTH, 3a/1aBasi apaMeTPbl U KPUTEPHH UX JTOCTHYKCHUS, COOTHOCUTh
Pe3yabTAThI JCSITEIBHOCTH C TIOCTABICHHBIMH LIEIISIMU;

MCIOJIH30BATh OMOJIOTHYECKUE TIOHATHS 111 O0OBsICHEHUS (PAKTOB U SBJICHHUN KUBOM MPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIYKTUBHBIC, ICIYKTUBHBIC, 10 AHAJIOTUH), BBISBISTH
3aKOHOMEPHOCTH M TMPOTHBOPEUUS B PACCMATPUBACMbBIX SIBICHUSX, (OPMYJIHPOBATH BBIBOJBI U
3aKITIOYCHUS;

MPUMEHSITh CXEMHO-MOJICIIbHBIE CpPEICTBA JUIsl TPEICTaBICHHUS CYHICCTBECHHBIX CBS3CH U
OTHOLICHUHA B H3y4aeMbIX OWOJIOTHYECKMX OOBEKTaX, a TaKkKe NPOTUBOPEUYMH PA3HOTO pOa,
BBISIBIICHHBIX B Pa3JINYHBIX HHPOPMAIIMOHHBIX HCTOYHHKAX;

pa3pabarbIBaTh IUIAH PEUICHUS MPOOJEMBI C Y4ETOM aHAM3a WUMCKOIIUXCS MaTePHAIBHBIX U
HEMaTepHaJIbHBIX PECYpPCOB;

BHOCHUTH KOPPEKTHBBI B JCATCILHOCTD, OIICHUBATH COOTBETCTBHE PE3yJIbTATOB IEJISIM, OLICHUBATh
PHCKH TTOCIIEICTBUI I TEILHOCTH,

KOOpJMHUPOBaTh W  BBINOJHATH PabOTy B  YCJIOBUSAX PEabHOrO, BHPTYAJILHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIILICHUE ITPU PEIICHUH KU3HEHHBIX TIPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHA:

BJIQJICTh HABBIKAMH Y4YEOHO-HCCIICJIOBATEIIbCKOH M MPOCKTHOH JIEATEILHOCTH, HaBBIKAMU
paspenieHus mpoodieM, CoCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY MTOMCKY METOAOB PEIICHHS
MPAKTUYECKUX 3aJ1a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB ITO3HAHUS;

WCIONIb30BaTh Pa3UYHbIE BHUIBl JEATEIBHOCTH MO TOJYYEHHI0 HOBOTO 3HAHUS, €ro
WHTEpIpETAINH, TPeoOpa30BaHUI0 U MPUMEHEHUIO B YYEOHBIX CUTYaIUAX, B TOM YHCJE MPHU CO3TaHHUH
y4eOHBIX U COI[MAIbHBIX TPOEKTOB;

(dbopMHUPOBAaTh HAYYHBIH THI MBIIIICHUS, BJIQJETh HAYYHOH TEPMHUHOJIOTHEH, KITFOUEBBIMHU
MOHATHSIMU M METOJIaMU;

CTaBUTh U (GOPMYIHUPOBATH COOCTBEHHBIE 3a7aud B 00pa30BATENbHOM MACSITENHHOCTH U
KU3HEHHBIX CUTYaIHIX;

BBISBJISATH MTPUYMHHO-CJICICTBEHHBIC CBSI3M M aKTyaJU3UPOBATh 3ajady, BBIIIBUTATh THIIOTE3Y €&
pelIeHrs, HaXOJHUTh apTyMEHTHI JUIS JOKA3aTeIbCTBA CBOMX YTBEPIKICHHM, 3aJaBaTh IapaMeTphl U
KPUTEPUHU PEIICHUS;

aHAJIM3UPOBATh MOJYYCHHBIE B XOJI€ PEIICHHs 3a/ladll PE3yNbTaThl, KPUTHUECKH OIICHUBATH WX
JIOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSX;

JaBaTh OIEHKY HOBBIM CHTYAI[UsM, OICHUBAThH MPHOOPETEHHBIHN OITBIT;

OCYIIECTBIISITh IIEJICHANIPABICHHBIM TOUCK TMEepPeHoca CpPEeACTB M CIOCcOOOB JICWCTBHUS B
npodeccHoHaNbHYIO Cpeny;

YMETh IEpEHOCUTH 3HAHUS B IIO3HABATEIHHYIO M MPAKTHUECKYIO 001aCTH KU3HEICSITETbHOCTH;

YMETh HHTETPHUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIE UICH, TpeIaraTh OPUTHHAIBHEIE TTOAXO0/IbI U PEIICHUs, CTABUTH IPOOIEMBI U
3a/1a4d, JOMYCKAIOIIUE allbTEPHATUBHBIE PEIICHHUS.

3) paGora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHHWKAX MHPOpMaNuUu (TEKCTe y4eOHOTo MOCOOHs, Hay4IHO-
MOMYJISIPHOM TUTEpaType, OMOTOTHUECKUX CIIOBApPSIX U CIIPABOYHHUKAX, KOMIBIOTEPHBIX 0a3ax JTaHHBIX, B
WuTepHere), aHanmu3upoBaTh WHGOPMAIUIO PA3IUYHBIX BUAOB U (OPM TPEICTABICHUS, KPUTUYCCKU
OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

(GbopMyIHpOBaTh 3ampochl W TPHUMEHSATh pPA3JIMYHBIE METOAbI TPU TOHCKE U O0TOOpe
Ouonorndeckoi nHGopMaIuu, HeOOXOIUMOM JIJIS BBIITOJIHEHUS yU4eOHBIX 3a/1a4;



npuoOpeTaTh  ONBIT  WCIOJB30BaHUA  WH(POPMAIMOHHO-KOMMYHUKATHBHBIX  TEXHOJIOTHIA,
COBEPILICHCTBOBATh KYJIBTYPY aKTUBHOT'O MCIIOIB30BAHUS PA3IMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (POpPMY MpeACTaBICHUS OMOIOTHYECKOW MHPOPMALUU
(cxemsl, TpaduKH, AHArpaMMBbl, TAOTUIBI, PUCYHKH U APYToe);

UCITIOJIb30BaTh HAYYHBIH SI3bIK B KAYECTBE CPEACTBA MpH paboTe ¢ OMOIornyeckoi nHpopmanuei:
NPUMEHATh XUMHUECKUE, PU3NUECKUE U MaTeMaTHYeCKHe 3HAKK M CUMBOJIBL, (hOpMyJibl, a0OpeBUarypy,
HOMEHKJIATYpY, UCIIOJIb30BaTh U MIPE0OPa30BBIBATH 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISATHOCTH;

BJIQJICTh HAaBBIKAMH PACIIO3HABAHHS W 3aIIUTHl MHPOpPMANWHU, WHPOPMAIIMOHHON 0E30MacHOCTH
JMYHOCTH.

OBiaieHne YHMBEPCAJILHBIMH KOMMYHHUKATHBHBIMHM J1€HCTBUSIMHU:

1) o6menmue:

OCYIIECTBIISITh KOMMYHHKAIIMA BO BCEX cdepax >XKU3HU, aKTUBHO YYaCTBOBATH B JUAIIOTE WU
JMCKYCCHH TI0 CYIIECTBY OOCYKIaeMOi TeMbl (yMEHHE 3a/1aBaTh BOIPOCHI, BBHICKA3bIBATh CYXKICHUS
OTHOCHTEIIFHO BBITIOJHEHUS MpEIaraéMoi 3a/1a4u, YIUTHIBATh HHTEPECH! U COTJIACOBAHHOCTH MO3UITHHA
JPYTUX YYaCTHUKOB JMAJIOTA WM IUCKYCCUN);

pacrio3HaBaTh HEBEepOaJbHBIC CpPEACTBAa OOIICHMS, IMOHMMATh 3HAYCHHUE COIMAIBHBIX 3HAKOB,
NPEINOChIIIOK BO3HUKHOBCHHSI KOH(JIMKTHBIX CHUTYallMid, yYMETh CMsSTr4aTh KOH(MJIMKTBI U BECTH
MIEPErOBOPHI;

BJIAJIETh PA3IMYHBIMHU CIIOCOOaMU OOMICHUS W B3aWMOJICHCTBHSA, TIOHUMATh HAMEPEHUS APYTHX
JFOJICH, IPOSIBJIATH YBAKUTEILHOE OTHOIIICHHE K COOCCEHUKY U B KOPPEKTHOU (popme hopmyarpoBath
CBOU BO3PaXKCHUS;

Pa3BEPHYTO M JJOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C CTIOJIH30BAHNUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHasI 1eSITeJIbHOCTD:

MOHUMATh U UCTIOJB30BaTh MPEUMYIIECTBA KOMAHIHON 1 MHIUBUIYaTIbHOU PaOOTHI MPU PEIICHUU
Ouosiornyeckoil mpoOsieMbl, OOOCHOBBIBaTh HEOOXOAMMOCTb HPUMEHEHHs TPYNIOBBIX (HopM
B3aMMOJICHCTBHS IIPU PELICHNU Y4eOHO! 3a1auH;

BBIOMPAaTh TEMATHKy W METOJbl COBMECTHBIX JEHCTBHH C Y4ETOM OOIIMX HWHTEPECOB U
BO3MOYKHOCTEH Ka)KIO0TO WICHA KOJUIEKTHBA;

NPUHUMATh LIEIM COBMECTHOM JEATENIbHOCTH, OPraHU30BbIBATh U KOOPJIUHUPOBATH JAECUCTBUS 110
e€ JOCTHKEHHIO: COCTaBJATh IUIaH JEHCTBHM, pacrlpenesisTh poyid ¢ y4€TOM MHEHHUI YyYacTHHMKOB,
00CYXIIaTh pe3yJIbTaThl COBMECTHOU PabOTHI,

OLIEHUBATh KAueCTBO CBOETO BKJIAZa M KAKIOrO yYaCTHHKAa KOMaHIbI B OOIIWI pe3ynbTaT 1o
pa3paboTaHHBIM KPUTEPHUSIM;

npe/ularaTb HOBBIE MPOEKTHI, OLEHWBATh MJEH C TMO3UIMHU HOBU3HBL, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh TIO3UTUBHOE CTPATETHYECKOE IMOBEIEHHE B PA3IMYHBIX CUTYAIMSIX, MPOSIBIISATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUITUATUBHBIM.

OBiaieHne YHMBEPCAJIBLHBIMH Pery/siTUBHBIMU /1€ CTBUAMM:

1) camoopranu3samus:

MCTIOJIH30BaTh OMOJIOTUYECKUE 3HAHMS ISl BBISBIICHHS MPOOJIEM W UX PEUICHUsS B )KU3HECHHBIX H
y4eOHBIX CHTYAIHSIX;

BbIOMpPAaTh HAa OCHOBE OMOJIOTMYECKMX 3HAHUHM 1IEJEeBbIE W CMBICIOBBIE YCTAaHOBKHM B CBOMX
JNCUCTBUSX M TIOCTYNMKax TII0 OTHONICHWIO K JKUBOW MPHUPOJE, CBOEMY 3/I0POBBIO U 3I0POBBIO
OKPYIKaIOIINX;

CaMOCTOSITENTbHO OCYILECTBIIATH TTO3HABATENILHYIO ESITEIHOCTD, BEISIBIISTH IPOOJIEMBI, CTABUTH U
(dbopMynHpoBaTh COOCTBEHHBIE 331a4H B 00Pa30BaATEIbHON NESITEILHOCTH U )KU3HEHHBIX CUTYaIHX;

CaMOCTOSITENTFHO COCTABIIATh IUIAH PEHICHHS TPOOJIEMbI C YYETOM HMMEIONUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEMTOYTCHHIA;

JaBaTh OIEHKY HOBBIM CHTYAIlUsIM;

pacuIMpsATh paMK1 y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;



JieN1aTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO M TIPOSIBICHUIO IIMPOKOH SPYIUIMM B Pa3HBIX 00JacTAX
3HaHU, HOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYpPHbBIN YPOBEHbD.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHTyallUsM, BHOCHTb KOPPEKTHUBBI B JIEATEIBHOCTH, OIICHUBATh
COOTBETCTBHE PE3YIHTATOB LIEIISAM;

BJIaJIeTh HaBbIKAMHU I103HABATENbHON pediaeKkcuu Kak OCO3HAHUS COBEpLIAEMBbIX ICHCTBUH U
MBICJIMTENBHBIX MPOLECCOB, UX PE3yJIbTATOB W OCHOBAHUM, UCMOJIb30BaTh MPUEMBI peduexcuu s
OLIEHKU CHTYalluH, BHIOOpA BEPHOTO PEIICHHUS;

YMETh OLIEHHBATh PUCKHU U CBOEBPEMEHHO IPUHUMATH PEUICHHUS 110 UX CHIDKCHHIO;

IIPUHUMATh MOTHBBI U aPIYMEHTHI IPYTUX [P aHAINU3€ PE3yJIbTaTOB AESATEIbHOCTH;

3) npuHsiTHE CeOsl H APYTHX:

MPUHUMATH €05, TOHUMAast CBOM HEJOCTATKH U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI M QPTYMEHTHI IPYTUX NP aHAIIN3E PE3YNIbTAaTOB ACATEIbHOCTH;

IIPU3HABATh CBOE MPaBO U MPABO JPYTUX Ha OIIMOKY;

pa3BUBaATh CIIOCOOHOCTh IOHUMATh MUP C MO3ULMH JPYroro 4eJ0BeKa.

NPEAMETHBIE PE3YJIbTATBI

[IpenmerHble pe3ynbTarhl ocBoeHMsT IporpamMmmbl COO mo Ouonoruu Ha 0a30BOM YypOBHE
BKJIIOYAIOT crieruduueckue Uit yaueoHoro npeamera «buosorus» HayyHble 3HaHUS, YMEHUS U CLIOCOOBI
JIEUCTBUI 110 OCBOEHHUIO, HMHTEPIpETalul U NpeoOpa3oBaHUIO 3HAHWUM, BHJIBI JESITEIBHOCTH IO
MOJTyYCHHUI0O HOBOTO 3HAHWS W NPUMEHEHHIO 3HAHWH B PA3JIMYHBIX yYEOHBIX CUTYalHsiX, a TaKKe B
peanbHBIX KU3HEHHBIX CHTYalHsX, CBS3aHHBIX C OWosiorueil. B mporpamme mpeaMeTHble pe3yibTaThl
MIPEJICTaBIICHBI 110 TOJIaM 00YYEHHUSI.

[IpenmeTHble pe3yibTaThl OCBOeHHs yueOHoro mnpeamera «buonorus» e 10 knacce NOMKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAaHUM O MecTeé M pOJIM OWOJIOTHM B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B () OPMHUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI MUpa M HAYYHOTO
MHUPOBO33PEHUS, O BKJIAJ€ POCCUHCKUX M 3apyOEKHBIX YUEHBIX-OMOJOIOB B pa3BUTHE OMOJIOTHH,
(YHKIIMOHATIBLHOM TPAMOTHOCTH YeJIOBEKA ISl PELICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE pacKphIBaTh COJCpKaHHE OMOJOTMYECKHMX TEPMHUHOB M TOHSITHNA: JKHM3Hb, KIIETKA,
opranusM, Metabonu3m (0OMEH BelIeCTB M NPEBpAIICHHE HEPIHH), TOMEOCTa3 (CaMOperyssius),
YPOBHEBasi OpraHU3allUs >KUBBIX CHUCTEM, CAMOBOCIIPOM3BEJEHHE (PENpOAYKIHs), HACIEACTBEHHOCTD,
M3MEHYHBOCTb, POCT U pPa3BUTHE;

YMEHHE W3JlaraTh OHOJOTMYecKHe Teopud (KJIETOYHas, XpPOMOCOMHas, MyTallHOHHAs,
LEHTpaJbHas JoTMa MOJIEKYJIsIpHOI Onosorun), 3akonsl (I'. Mennens, T. Moprana, H. . Basunosa) u
yueHHus (0 IIEHTpax MHOToo0paszus M IPOUCXOXKICHUS KyIbTypHbIX pactenuid H. WM. Basuiosa),
OIpEJIeNIATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHE BJIaJeTh METOJIaMH HAYYHOTO MO3HAHWS B OMOJIOTHH: HAONIO/IEHHE W OTMHMCAHUE JKUBBIX
CHCTEM, TIPOIECCOB W SIBIICHWI, OpraHM3alUsl W TMPOBEIACHWE OHMOJIOTUYECKOTO OSKCIIEPHMEHTA,
BBIJIBUKEHHE TUIIOTE3bI, BHISBICHUE 3aBUCHUMOCTH MEX]y HCCIIEAYEMBbIMH BEIIMYMHAMH, OOBSCHEHHE
MOJTyYEHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHATHH, TEOPHH M 3aKOHOB, YMEHHE JeJaTb
BBIBOJIbl HA OCHOBaHMHU NOJIYYEHHBIX PE3yJbTaTOB;

YMEHHUE BBIIENATh CYIIECTBEHHbIE IPHU3HAKKM BHUPYCOB, KJIETOK IPOKAPUOT M 3YKapuoT,
OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX OPTraHU3MOB, OCOOCHHOCTH IIPOLIECCOB: OOMEHa BEIIECTB U
IpeBpallieHUs] PHEPTUU B KIETKe, (OTOCHHTE3a, IUIACTUYECKOTO U JSHEPreTHYeckoro oOMeHa,
XEMOCHHTE3a, MHTO3a, MEH03a, OIUIOJOTBOPEHUS, Pa3MHOKEHHs, WHIUBHIYaIbHOIO pPa3BUTHS
opraHusma (OHTOTEHE3);



yYMEHHE NPUMEHSTh MOJTyYSHHbIE 3HAHUS I O0BSICHEHUS OMOJIOTMYECKUX MPOLIECCOB U SIBICHUM,
JUTS TIPUHSTHS TMPAKTHYECKUX PEIICHH B MOBCEIHEBHOW JKU3HU C IENBI0 O0ecTieueHus: Oe30MacHOCTH
CBOETO 37I0POBbSI U 30POBbSl OKPYXAIOIIUX JIO/AEH, COOMIOACHUS HOPM TI'PaMOTHOTO TOBEJCHHS B
OKpy)Xamllled MNpUPOIHOM cpene, MOHMMaHUE HEOOXOAMMOCTH HCIIOJIb30BAHUS  JTOCTHUKCHHM
COBPEMEHHOM OMOJIOTUU ¥ OMOTEXHOJIOTUH JISl palliOHAILHOTO MPUPOIOIIOJIb30BAHMUS;

YMEHHUE pelIaTh JIeMEHTapHbIe TeHETHUECKUE 337a4l Ha MOHO- W AMTHOPHIIHOE CKpEIIMBaHHE,
CIIETIJICHHOE HACJIEZIOBAHUE, COCTABJIATH CXEMbl MOHOTHOPUIHOTO CKpPEIIMBAHUS AJS TPEACKa3aHUs
HACJIEIOBaHUs PU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINIOJHATH J1a0OpAaTOPHBIE U MPAKTUYECKUE pabOThl, COOII0AATh MpaBuiia Mpu padore ¢
y4eOHBIM U JTa00paTOPHBIM 000PYIOBAHHEM;

YMEHUE KpPUTHYECKM OLEHHBATh M MHTEPIPETUPOBATh HHGPOPMAINIO OHOIOTHYECKOTO
CoJIep>KaHusl, BKIIOYAIOIIYIO [ICEBJJOHAYUYHbIC 3HAHUS U3 Pa3IMYHbIX UCTOYHUKOB (CpEACTBA MacCOBOM
uH(pOpMaLIUY, Hay4YHO-TIOMYJSPHbIE MaTepHallbl), STUYECKUE ACIIEKThl COBPEMEHHBIX HCCIICOBAHUN B
OMoJIOTHH, MEAUIINHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBECHHBIC TUCHbMEHHBIC M YCTHBIC COOOIIEHUs, 00001Iasi OMOIIOTHYECKYIO
MH(OPMALIHIO U3 HECKOJIBKUX UCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh MOHATHITHBIN anmapaT OUOIOTHH.

[IpenMeTrHbie pe3ynbTaThl OCBOCHHS y4deOHOro mpenmera «buosnorus» 6 11 kKnacce NOIKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHHM O MecTeé W pOJU OWOJIIOTUM B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUU COBPEMEHHOI €CTeCTBEHHO-HAYYHON KapTHUHBI MUPa U HAYYHOTO
MHUPOBO33PEHHUSA, O BKIAJE€ POCCUUCKUX M 3apyOSKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH,
(yHKIMOHATHLHON TPAMOTHOCTH Y€JIOBEKA ISl PEICHUS )KU3HEHHBIX 33/1a4;

YMEHHE pAacCKpBIBaTh COAEp)KaHWE OWOJOTHYECKUX TEPMUHOB W TOHATHH: BUJ, MOMYJISIHS,
reHO(OH/, ABOJIONMS, IBUXKYIIHE CUJIbl ((HaKTOPBI) 3BONIOLMH, MPHCIIOCOOICHHOCTh OpPraHU3MOB,
BUJ000pa30BaHue, 3KOJOrMyYeckue (akTopbl, IKOCHCTEMA, MPOIYLEHTHl, KOHCYMEHTbI, PEAYLCHTHI,
LeNH MUTaHus, 3KOJornyecKas nupaMua, ouoreoreHos, onocdepa;

YMEHHE u3JaraTb OMOJIOTHYecKHe TeopuH (dBosonmonHas teopus Y. JlapBuHa, cHHTETHYECKAs
TEOpHs BOJIOINH), 3aKOHBI U 3aKOHOMEPHOCTH (3apoxsimieBoro cxoactsa K. M. bapa, uepenoBanus
TTIaBHBIX HarpaBieHui u myteii spomroruu A. H. CesepuoBa, yuenus o 6uocdepe B. . Bepnaackoro),
OTIPEETISATH TPAHUIIBI UX TPUMEHUMOCTH K )KMBBIM CHCTEMaM;

YMEHHUE BJIaJIeTh METOJIaMH HAYYHOTO IO3HAHH B OMOJIOTHH: HAONIOEHHE U OTNHMCAHUE JKUBBIX
CHCTEM, TIIPOIECCOB M SIBIICHWH, OpraHW3allMsl W MPOBEACHHE OWOJOTHYECKOTO HKCIEPUMEHTA,
BBIIBIDKEHUE THIOTE3bI, BBISIBICHUE 3aBUCHMOCTH MEXIY HCCIENYEeMBbIMU BETUYMHAMHU, OOBICHEHUE
MOJIYYEHHBIX PE3yabTaTOB, MCIOJIB30BAHHBIX HAYYHBIX TMOHATUH, TEOPH U 3aKOHOB, YMEHHUE JeNaTh
BBIBOJIbl HA OCHOBAHHHU TIOJTYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIJEIATh CYNIECTBEHHBIE NPHU3HAKH CTPOCHHUS OHOJOTHYECKHMX OOBEKTOB: BHIOB,
MOy, MPOAYIIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB, OMOTEOIIEHO30B U IKOCUCTEM, OCOOEHHOCTH
NPOIIECCOB:  HACJIEACTBEHHOW  HM3MEHYMBOCTH, €CTECTBEHHOro  0TOOpa,  BUA000pa30BaHUS,
MPHUCIIOCOOJICHHOCTH OPTaHW3MOB, JIEHCTBHS JKOJOTHYECKHX (DAaKTOPOB Ha OPTraHU3MEI, IEpPEeHOCca
BEIIECTB M IOTOKA JHEPIMH B DIKOCHUCTEMAaxX, AaHTPOIOTCHHBIX HM3MEHEHHH B DKOCHUCTEMax CBOEH
MECTHOCTH, KPyTOBOPOTA BELIECTB U OMOT€OXMMHUYECKUX IIUKIOB B Onocdepe;

yYMEHHE MIPUMEHSTH MOTYYCHHbIE 3HAHUS JJIs1 OOBSICHEHHS OMOJIIOTMYECKUX MPOIIECCOB U SIBICHUIA,
JUIS TIPUHSATHS MPAKTUYECKUX PEIICHUH B MOBCEIHEBHOW KU3HU C IIENIbI0 oOecreueHus: 6e30nacHOCTH
CBOETO 3/J0POBbsI U 3/I0pPOBbS OKPYXAIOMIMX JIOACH, COOMIOACHHUS HOPM TIPaMOTHOIO IMOBEACHUS B
OKpY)XalIleld TPUPOIHON cpene, TMOHUMaHWE HEOOXOAMMOCTH HCIIOJIB30BAHUS  JOCTHUKCHHMA
COBPEMEHHOM OHOJIOTUY JIJIsl pallMOHAIBHOTO TIPUPOI0TIOIb30BAHUS;

YMEHHE pelaTh JIeMEHTapHbIe OMOJIOTHYECKUE 3a]Ia4H, COCTABIATh CXEMbI [IEPEHOCa BEUIECTB U
SHEPTUH B IKOCHCTeMax (IIEMU MUTAHUSA);

YMEHHUE BBITIOIHATD JIa0OpaTOpHBIE M MPAKTUYECKHE PabOThI, COOMI0AATh MpaBuiIa Ipu padboTe ¢
y4eOHBIM U J1a00paTOpHBIM 000pYIOBAHUEM;



YMEHUE KPUTHUYECKH OLEHUBaTb U HMHTEPNPETHPOBaTh HH(OpMaIUI0 OHOJOTrHYECKOro
COJIEpKaHus, BKIIIOYAIOIIYIO [ICEBJOHAYYHBIE 3HAHUS U3 Pa3IMYHbIX UCTOYHUKOB (CPEACTBA MAacCOBOU
uHbOpMallUY, HAYYHO-TIONYJISIpHBIE MaTepualbl), pacCMaTpuBaTh TIJOOAIBHBIE JKOJIOTMYECKHE
Ipo0JIEMbl COBPEMEHHOCTH, (POPMUPOBATH 10 OTHOILEHUIO K HUM COOCTBEHHYIO MO3ULIHIO;

yYMEHHUE co3JaBaTh COOCTBEHHbIE IUCbMEHHBIE M YCTHBIE COOOLIEHUs, 0000111as OHOIIOTHYECKYIO
MH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO HCIOIH30BATh MOHATHIHBIN anmapar OHoJI0ruu.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTsbI
pecypcsbl
bu6nuoreka [IOK
1 b 2 .
HOMOTIDL K Hayka 05 https://m.eds00.ru/7f41c292
bubnunoreka LIOK
2 XK 2
HIBRIC CHETEMEI H X OpramHsatiis https://m.eds00.ru/7f41¢292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 7 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
0,5
4 HKHSHEASATEILHOCTE KICTKH 0 https://m.edsoo.ru/7f41¢292
PasMHOXeHUE U MTHAUBUAYATIbHOE Pa3BUTHE bubnmnoreka HOK
5 5 0,5
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnencTtBeHHOCTE M U3MEHYMBOCTh 9 1 15 bubnmorexa LIOK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KounyecTBO yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcbl
bu6nmorexa [IOK
1 JBOMOUHOHKAA GHONOTHS o L https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHHE U pa3BUTHE KU3HU Ha 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OPraHH3MBL 1 OKpYKaIOWas cpeia > L https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa ¥ SKOJTOTUYECKUE CUCTEMBI 9 1 https://m.edso.ru/7fA1ecT4
bubmuoreka [IOK
P 2
> CICPRIOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 1 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoxka Kontpoabubie IIpakTuyeckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
Mertozbl MO3HAHMS JKHBOU IMPUPOIBI.
[TpakTuueckast paborta Ne 1
2 «Hcronp30Banue pa3InuHbIX 1 0.5 bubnmorexa [IOK
P ' https://m.eds00.ru/863e6122
METOJIOB IPH U3YUCHUU
OMOJIOTNYECKUX OOBEKTOBY
3 buonornyeckue cucremsl, MpoLEcChl 1 bubnuoteka [JOK
U UX U3Y4ECHHUE. https://m.eds00.ru/863e6564
4 CraproBas fuarHocTudeckas padora 1 bubmmorexa [TOK
P a p https://m.edso0.ru/863e674¢
XUMHYeCKHUH cocTaB KIeTKH. Boaa u
5 MuHepanbHble coii. benku. Cocras 1 bubmmorexa [TOK
p ’ ’ https://m.eds00.ru/863e6b72
U CTpPOCHHE OEJIKOB
®epMeHThl — OMOJOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuyenue 1 05 bubnnoreka [JOK
KaTaJIUTUYECKOIl aKTUBHOCTU ' https://m.edsoo.ru/863e6b72
(dbepMeHTOB (Ha IpUMepe aMIIIa3bl
WJIH KaTajasbl)»
7 VYraneBonsl. JIunmuasl 1 bu6mmoreka [IOK



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

https://m.edso00.ru/863e6870

bubmuoreka [JOK
8 Hyxaentosbie kuciotsl. AT® https://m.eds00.ru/863e6d5c
9 Hcropust 1 METObI U3yUEHHUS bubnmoreka [JOK
kietku. Knetounas teopus https://m.eds00.ru/863e6e88
10 Knerka kak nenocrtHas xxuBas
cucremMa
CTpoeHue 3yKapuoOTHYECKOM KIIETKHU.
JlabopaTtopHnas padota Ne 2
«M3yueHue cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OaxTepuii ol MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢c
TOTOBBIX MHUKpOTIpEIapaTax u ux
OTIMCaHUEC»
bu6mmorexa [IOK
12 Obmen BemecTs wir MeTaboH3M https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
13 Porocnirtes. Xemocunres https://m.eds00.ru/863e7c98
. bubnuoteka [JOK
14 DHepreTHieckui 0omen https://m.edso00.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{eneHue
kjeTku. Muros. JIabopatopHas BuGmorexa IOK
15 pabota Ne 3 «Habmronenue Murosa B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOpeIIKa JyKa Ha
TOTOBBIX MUKPOTIpETapaTax
16 buocunTe3s Oenka. Peakmms bu6mmorexa [IOK
MaTPUYHOI'O CUHTE3a https://m.eds00.ru/863e796e
17 Tpaucnsius — OuocuHTe3 Oenka bubmmorexa [TOK

https://m.edso00.ru/863e796e



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

18 Hexknerounsie ¢popmbl )KU3HH — bubmumoreka [IOK
BHUPYCHI https://m.eds00.ru/863e7540
bubmuoreka [JOK
19 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmoreka [IOK
2 Meii
0 eHos https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJIOBBIX
KJ1eToK. OII010TBOPEHHUE.
JlaGopaTtopHnast pabota Ne 4 bubnnoreka [JOK
21 0.5
«M3y4eHue cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»
99 NunuBuayansHOE pa3BUTHE bubnuoreka [IOK
OpraHu3MOB https://m.eds00.ru/863e8436
93 I'eneTnka — Hayka o bubnuoreka [IOK
HaclaeACTBEHHOCTH U U3MEHYUBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 npu3HaKoB. MoHOTHOpUAHOE bubmmorexa [OK
P ] pra https://m.edso00.ru/863e8878
CKpEIINBaHHe
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 fesaBninqoro HaF;nHeI OBaHUS bubmorexa HOK
a https://m.edso00.ru/863e89a4
MIPU3HAKOB
CuenieHHOe HAClIeJOBaHHE
npu3HakoB. JlaboparopHas pabota
26 No 5 «M3yuenune pe3ynbpTaToB 05 bubnmnoreka [JOK

MOHOTUOPHUIHOTO W TUTHOPUTHOTO
CKpeTMBaHus y Ap0o30(HIIbl HA
TOTOBBIX MUKPOIpENnapaTax»»

https://m.edso00.ru/863e8c60



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

97 [IpomexyTounas aTrecTanus 1 bubmumoreka [IOK
(KomrutekcHast KOHTpOJIbHAs paboTa) https://m.eds00.ru/863e8c60
I'eneruka nona. HacnenoBanue
MPU3HAKOB, CIICTUICHHBIX C ITOJIOM.
H3menunBocTs. Henacnencrteennas
08 M3MEHYUBOCTh. JlaboparopHas 1 05 bubnmoreka [JOK
paborta Ne 6. Uzyuenue https://m.edsoo.ru/863e8efe
MOIM(PUKAITMOHHOM U3MEHYUBOCTH,
MOCTPOCHUE BapHALIMOHHOTO Psia U
BapUAIMOHHON KPUBOM»
HacnencrBennas "3MEHYMBOCTb.
Jlaboparopnas pabota Ne 7. bubnuorexa [JOK
29 . 1 0.5
«AHanmu3 MyTaluui y 1po30(uisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpenapaTax»
bu6mmorexa [IOK
30 Peneriia wenosexa 1 https://m.eds00.ru/863e8d78
Peseprubiit ypok. O600111eHIE TIO
31 TeMe «HacieqcTBEHHOCTD U 1
W3MEHYUBOCTh OPTaHU3MOBY
bu6mmoreka [IOK
32 Cenexuus KaK HayKka 1 npouece 1 https://m.edso00.ru/863e9214
33 MeTobl U JOCTUAKEHHUS CEIICKIINHI 1 bubnuotexa [JOK
PaCTEHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexHomorus Kak oTpacib 1 bubnmoreka [JOK
MPOU3BOACTBA https://m.edso00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

[NPOT'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
1 DBOJIIOLMS U METO/IbI €€ U3yUEHUS 1 bubmorexa LHOK
t A ye https://m.edso0.ru/863ea20e
5 Hctopust pa3BuTus npeacTaBieHui 1 bubnnoreka [JOK
00 3BOJTFOIIMHA. MUKPOIBOJTFOIIHSL. https://m.eds00.ru/863e9570
3 Bxoanas quarnoctuyeckas pabora 1 bu6mmorexa [IOK
(KomruiekcHast KOHTpOJIbHAS paboTa) https://m.edsoo.ru/863e9cle
[Tomymsius Kak JIeMeHTapHAs
€/IMHUIIA BUJIA W DBOJTFOITHH.
4 Jlaboparopuas padota Ne 1 1 0.5 bubmorexa LHOK
paTopHai p B ' https://m.eds00.ru/863e99c6
«CpaBHEHUE BUJIOB 110
MOP(}OTOTHUECKOMY KPUTEPHIO)
5 JIBroKyIye cuibl (3JeMeHTapHbIe 1 bubnnorexka [JOK
(akTOpbI) FBONIOINH https://m.edsoo.ru/863e9da4
bu6mmoreka [JOK
6 E i 0TO 1
CTCCTBEHHEIT 0TOOP H ero opmk! https://m.eds00.ru/863e9ed0
Pe3ynbTaTh! 3BOMIOLMN:
MPUCTIOCOOJIEHHOCTh OPIaHU3MOB U
7 BH000pa3zoBanue. JlaboparopHas 1 05 bubnuorexa [JOK
pa6ora Ne 2 «Omucanue ' https://m.eds00.ru/863e9fde
MPUCTIOCOOJICHHOCTH OpTaHu3Ma U e€
OTHOCHUTEIILHOTO XapaKTepay»
b K
8 Hanpasnenus u nytu 1 nommorexa O

https://m.edsoo.ru/863e9cle



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

MaKpO3BOJIIOIHNN

9 Heob6patumocTh 3BOIIONINN
10 HcTopus xu3HU Ha 3eMile U METObI
e€ n3ydeHus
11 I'unoressl NPOUCXOKIACHUS KUZHU bubnuoreka [IOK
Ha 3emiie https://m.edso00.ru/863ea5a6
12 PazBuTue xu3Hu Ha 3emMJie 10 Hpam U bubmuorexa [JOK
nepuoiam https://m.edsoo.ru/863eat6he
OCHOBHBIE 3Tallbl BOIIOLUU
PacTUTENILHOTO U )KUBOTHOT'O MHUDA.
13 [IpakTuueckas padorta Ne 1 05 bubnuorexa [JOK
«M3ydyeHre HCKONIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pacTeHuil U KUBOTHBIX B
KOJUIEKLIHSX»
14 CoBpemeHHas cuctema bubnnorexa [HOK
OpraHUYeCKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIOIMS YeJoBeKa (aHTPOIMOTreHe3) bubmmorexa [OK
https://m.edso0.ru/863eac2c
16 JiBmoxymue cuibl (pakTopsl) bubnnorexka [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOJIIOINHA
YesioBeKa
18 UYenoBeueckue packl ¥ PUPOIHbIE bubnnoreka [JOK
ajarnTalyy 4yeiaoBeKa https://m.edsoo.ru/863eaea?2
PesepBubIil ypok. O600611eHIE TTO
19 TeMe «Bo3HUKHOBEHME U pa3BUTHE
KU3HU Ha 3emiie»
20 DKoJoTHs Kak HayKa



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

Cpenpl OOUTaHUS U SKOJIOTHUECKUE

bubmuoreka [JOK

21 (hakTopsI https://m.edsoo.ru/863eafec
AOGuotnueckue GaKkTopshI.
Jlaboparopnas pabota Ne 3.
«Mopdonorudeckre 0COOEHHOCTH
22 pacTeHui U3 pa3HbIX MECT 0.5 bubmmorexa LIOK
https://m.edso0o.ru/863eb10e
oburtanusy. JlaboparopHas pabora
No 4. «BnusHue cBeta Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa)
bu6mmoreka [IOK
23 buoruieckie daxTopet https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nonyisitun. [Ipaktudeckast pabora
24 Ne 2 «IloncuéT mI0THOCTH 0.5
MOMYJISIIIUK pa3HbIX BUIOB
pacTeHui»
o5 Coob1ecTBa OpraHu3MoOB — bubnuoteka [JOK
OMOIIeHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHE CHCTEMBI bubmuorexa [JOK
(3K0CHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKa3aTeNN IKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMUJIBI. bubmmorexa [IOK
. https://m.edsoo.ru/863eb5fa
CsoiicTBa 3xocucreM. Cykieccus
98 [IpomexyTouHas aTTecTalus
(KommniekcHast KOHTpOJIbHAS paboTa)
29 [IpupoiHBIE S5KOCUCTEMBI.
AHTPOIIOTEHHBIC YKOCHCTEMBI
30 buocdepa — rnobanpHas bub6nuorexa [IOK



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

3KOCHUCTEMA 3EMITUA

https://m.edsoo.ru/863ebb5e

3aKOHOMepHOCTI/I CYIICCTBOBAHUA

bu6mmoreka [IOK

31 ouocpepsl 1 https://m.edso0.ru/863ebd16

32 UYenoseuecTBo B Onochepe 3eMiaun 1

33 CocyiiecTBoBaHUE TPUPOIBI U 1 bubnunoreka [HOK
YEJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O6001IEHHE TEMBI

34 «Coo00111eCcTBa U DKOJIOTHYECKHUE 1
CUCTEMBD»

OBIIEE KOJIMYECTBO YACOB I10 34 95

I[TPOT'PAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

* buosorus / Ilaceunuk B.B., Kamenckuii A.A., Pyonos A.M. u apyrue /Ilox
pen. Ilaceunuka B.B., AkuimonepHoe o6miectBo «3narenbcTBO
«IIpocBenieHue»

* buonorwus, 11 xknacc/ [lonomapéra N.H., Kopammosa O.A., Jlommmmaa T.E.
u apyrue; noj penaxkuuent [lonomapépoit M.H., O6mecTBo ¢ orpaHuYeHHON
oTBeTCTBEHHOCThIO M3narenbckuii nentp «BEHTAHA-TPADy;
AknronepHoe obmectBo «M3aaTenscTBo «IIpocBemnienue»

* buonorus. O6mast ouonorus, 10 kiacc/ Cupornazos B.U., Aradonosa 1.b.,
3axaposa E.T., O611ecTBO ¢ OrpaHMUY€HHON OTBETCTBEHHOCTHIO «J[PODAY;

AxknmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI JJJIS1 YUYUTEJISA

1. ITonomapesa U.H., Kopuuiioa O.A., Cumonosa JI.B. - buosorus. 10 kiacc.
Mertoauueckoe nocodue.- M., Benrana - I'pad, 2019;

2. ITonomapena U.H., Kopuuiosa O.A., CumonoBa JI.B. - buosnorus. 11
kiacc. Metonuueckoe nocodue.- M., Bentana - I'pad, 2019.

3. [Tonomapena M.H. buonorus. 10 kmacc. Pabouas Terpans. — M.; «BeHnrana-
I'pady».

4. TTonomapesa W.H. buonorus. 11 knacc. Pabouas Tetpans. — M.; «Benrana-

I'pad».



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. «kEgunas xomneknus LHudposeix O6pazoBaTenbHbIXx Pecypcosy

(http://school-collection.edu.ru/).

2.

3.

8.

9.

https://resh.edu.ru/subject/5/

http://ebio.ru/ - DnexTponHbIi yueOHUK «brONTOTHD.

. http://bio-ximik.narod.ru/bio/bio.htm - crpoenue kaeTok
. http://biokhimija.ru/lekcii-po-biohimii.html - dnoxumus
. http://evolution2.narod.ru/index.htm - sBosmrorus

. http://nrc.edu.ru/est/r4/ - Onosornyueckas KapTHHA MHAPa

http://planete-zemlya.ru/ - I1nanera 3emis

http://ecologysite.narod.ru/index.html - sxomorus

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



