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COAEPXKXAHUE OBYUEHUA

10 KJIACC

Tema 1. buoJsiorus kak Hayka (2 4yaca)
buonorus kak Hayka. CBs3b OMOJIOTHN C OOIIECTBEHHBIMU, TEXHUYECKUMH U

JIPYTMMH €CTECTBEHHBIMH HaykKamH, (Guiocopuei, STUKON, SCTETUKON M MPABOM.
Poub 6uonorun B popMUPOBAHUU COBPEMEHHON HAYyYHOU KapTUHBI Mupa. Cucrema
OMOJIOTMYECKHUX HAYK.

MeToap1 TO3HAHMS KUBOU TPUPOIbI (HAOIIOACHHE, SKCIIEPUMEHT, OTIMCAHNUE,
U3MEpeHue, KiaccupuKalus, MOJECIMPOBAHME, CTaTHUCTUYECKass 00pabdoTka
JTAHHBIX ).

JlemoHncTpanum:

[Toptpetst: Y. apsun, I'. Mennens, H. K. Konbios, . Yorcon u @. Kpuk.

Tabmunp! u cxeMbl: «MeTo bl TO3HAHUS )KUBON IPUPOIBD).

JlaGopaTopHblie M NpaKkTHYeCKHe padoThI:

[IpakTndeckas pabora Ne 1. «Mcmomb3oBaHHME pa3IMYHBIX METOJIOB IPHU
HU3yYeHUH OMOJIOTHUYECKUX 0OBEKTOBY.

Tema 2. 7Kusble cucreMbl 4 ux opranusaunus (1 yac)

Kubie cucTemMbl (OMOCUCTEMBI) KaK MPEeIMET U3ydeHus: ononoruu. OtTauuve
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U X pasHOOOpasue. Y POBHU OpraHU3aIluu OMOCUCTEM:
MOJIEKYJISIPHBIN, KIIETOUHbIN, TKAHEBBINA, OPTaHU3MEHHBIN, TOMYJISIIIUOHHOBUIOBOM,
HKOCUCTEMHBIHN (OMOT€0LEHOTHYECKUH ), OMOCHEPHBIN.

JdeMoHCTpauu:

Tabmuier 1 cxembl: « OCHOBHBIC TIPU3HAKH KU3HW», « YPOBHU OpraHU3aIuU
JKMBOU TIPUPOIBI».

Oo6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMnuyeckuii COCTaB U CTPOEHHUE KJIETKH (8 yacos)

XUMHUYECKHM COCTaB KJIETKH. XHUMHWYECKHE BJIEMEHTBI: MAaKPOAJIEMEHTHI,
MHKpPO3JIEMEHThI. Bosla 1 MuHepasibHbIE BEllleCTBA.

OyHKIIMM BOABI W MHUHEpAJbHBIX BemecTB B KkieTke. [logmepxkanue
OCMOTHYECKOI0 OajtaHca.



benku. CoctaB u crpoeHue OGenkoB. AMUHOKUCIOTHI — MOHOMEPHI OEINIKOB.
He3zaMeHuMble U 3aMEHUMbIE AMUHOKUCIOTBl. AMUHOKHUCIIOTHBIA COCTaB. Y pOBHU
CTPYKTYphl ~O€JIKOBONM MOJIEKyNbl (II€pBUYHAs, BTOpPUYHAs, TPETHUYHAsA M
YEeTBEpTUYHAs CTPYKTypa). XHUMHUYECKHE CBoOWcTBa OeskoB. buonornueckue
GyHKIIUU OCIIKOB.

®epMmenTsl — Ouonornyeckue karaimusaTopbel. CTpoeHHe (GepMeHTa: aKTHUBHBIN
HeHTp, cyoctpatHas crneruduuyHocts. Kodepmentsl. Burtamunbel. OTinuus
(epMEHTOB OT HEOPraHUYECKHUX KATAIM3ATOPOB.

VYTI1eBoIbI: MOHOCAXapHU s (TIFOKO03a, pud03a U Ae30KCUpr003a), Aucaxapuabl
(caxapo3a, JlakTOo3a) W TMOJUCaxapuibl (Kpaxmaja, TJIUKOreH, UEeJUII003a).
buonornyeckue pyHKIMHU YTIII€BOIOB.

Jlumu et TPUTIIULEPHUIBI, dbochomunupl, CTEPOU/IBI.
I'uppopunsHOrMAPOhOOHBIE CBOMCTBA. buonorndueckue (QyHKIUU JIHIHIOB.
CpaBHEHHE yTIIEBOJOB, OEIKOB U JUIUA0B KaK HCTOYHUKOB SHEPTUU.

Hyxknennoseie xucnorel: JIHK u PHK. Hykmeornaer — MoHOMEpHI
HyKJ1eMHOBBIX KUCHOT. Ctpoenue u ¢pynkuuu JJHK. Crpoenne u pynkuuun PHK.
Buasl PHK. AT®: ctpoenune u GpyHKIHH.

[Mutonorus — Hayka o kieTke. Kiierounas Teopusi — mpuMep B3aUMOIEVCTBUSA
uei 1 paKkToB B HAYYHOM MMO3HAHUHU. METObl U3yUeHUs KIIETKH.

Krerka kak nenoctHas xuBasi cuctema. O011re Npu3HaKku KIETOK:
3aMKHyTas HapyxHass mMeMOpana, moiekynbl JIHK kak renernueckuil ammapar,

CUCTEMa CUHTE3a OeJlKa.

Tunel KIETOK: HJyKapuOTHYeCKas M Mpokapuotuyeckas. OcoOeHHOCTH
CTpOEHHUsI MPOKApUOTUYECKOW KieTkH. Knerounas creHka Oakrepuil. CtpoeHue
IYKAPUOTUYECKON KIETKA. (OCHOBHBIE OTJWYUS PACTUTEIBHOM, >KUBOTHOU H

IrpUOHON KJIETKHU.

IToBepXHOCTHBIE CTPYKTYpbI KIETOK — KIJIETOYHAs CTEHKA, TJIMKOKAIMKC, UX
dbynkuuu. [Tnazmarudeckas memOpaHa, e€ cBoiicTBa U pyHkiuu. [{uTtonnasma u eé
opranounbl. OnHomeMOpaHHbie opraHowabl kietku: OIIC, ammapat ['ombmxw,
nu30coMbl. [lomyaBTOHOMHBIE OPTraHOWIBI KJIETKH: MUTOXOHAPUM, TUIACTHIBL.
[Ipoucxoknenne MHUTOXOHIpUN M TuiacTul. Bunel mnactun. HememOpanbie
OpraHOWJIbI KJIETKH: PHUOOCOMBI, KIETOYHBIA IIEHTP, IEHTPHUOIU, PECHUYKH,

KIyTUKHA. OyHKIIUM OPraHOMI0B KJIETKU. BKiItoueHus.



Snpo — perynaropHbiii neHTp kietku. CTpoeHue siapa: sipepHas 000J0uKa,
KapUOoIUIa3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEMIECTB B KIIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. llneiinen, P. Bupxos, [[x.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammsl: «PacripeneneHue XuMUYECKUX 3JIEMEHTOB B HE)KMBOU ITPUPOIE,
«PacnpeneneHne XUMMYECKUX 3JIEMEHTOB B )KMBOU IPUPOJIEN.

Tabmunps! u cxeMsbl: «Ileproauueckas TadinLna XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BObI», «buocunres 6enka», « CTpoeHre MOJIEKYJIbl OelKay,
«Ctpoenue ¢pepmentay, «Hyknennobie kucnotel. JJHK», «CTtpoeHne MoseKyIibl
AT®», «CtpoeHHE DYKapUOTHYECKOU KIETKN», «CTPOEHUE KUBOTHOU KIIETKW»,
«CTpoeHue pacTUTENbHOM KIETKM», «CTpPOEHHE NPOKAPUOTHUYECKOU KIIETKNY,
«CTpoeHue saqipa KIETKN», « Y TIIeBOAbD, «JIumuasn.

OOopynoBaHue: CBETOBOW MHKPOCKOI, OOOpYyJOBaHUE i MPOBEACHUS
HAOJIOCHUM, HW3MEpPEHUM, 3KCIEPUMEHTOB, MHUKPOMPENapaThl PaCTUTEIbHBIX,

JKHUBOTHBIX U 6aKTCpI/IaJ'IBHBIX KJICTOK.

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:
JlaGoparopuas pab6otra Ne 1. «/3ydeHue KaTaJIuTHYECKOWM aKTHBHOCTH

dbepMeHTOB (Ha MPUMEpE aMIIIa3bl UK KaTaaasbl)».

Jlabopatopuass pabora Ne 2. «M3yueHue CTpOEHHS KJIETOK PACTCHUIA,
JKUBOTHBIX W OaKTEepUil TMOJ MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIIpernaparax U Hx
OTIHCAHHE.

Tema 4. /KusHeaessTeJJbHOCTh KJIETKHU (6 4acoB)

OOmeH BelecTB, WM METad0IM3M. AcCCUMWISIMS (TUTACTUYECKHT OOMEH) U
JUCCUMMWIIAIMS (PHEPTeTUUYECKUd OOMEH) — JB€ CTOPOHBI €JAMHOTO Mpoliecca
MeTabonmu3ma. Poiib 3aKOHOB COXpaHEHHsI BEIICCTB M DHEPTUU B TOHUMAaHUU
MeTabom3ma.

Tuner oOMeHa BelecTB: aBTOTPO(HBIN U reTepoTpodHbIi. Pois ¢pepmeHTOB B
OoOMEHE BEIECTB U MPEBPAIICHUH YHEPTHH B KIIETKE.

®otocunte3. CBeroBas u TemHOBas (a3bl  (dorocuHTe3a. Peakiuun
dborocunTe3a. DPdekTBHOCTL (poTocHHTE3a. 3HaUueHHe (HOTOCHMHTE3a IS KU3HU
Ha 3emsie. BnusiHue ycinoBuil cpeibl Ha (POTOCHHTE3 M CIOCOOBI TTOBBIMICHUS €T0

IIPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.



XeMocHHTe3. XEMOCHHTE3UPYIOIINE OakTepuu. 3HAUCHHE XEMOCHHTE3a s
YKU3HU Ha 3eMII€.

DHepreTudeckuii oOMeH B KkieTke. PacieruieHune BelIecTB, BbIICICHHE H
AKKYMYJIMPOBAHHUE SHEPTHH B KJIETKE. JTallbl 3HEPreTUUECKOro oomMeHa. I mukonus.
bpoxenne u ero Buiabl. KHCIOPOZHOE OKHUCIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucaurensHoe hochopunupoBanue. IPGEeKTUBHOCTh IHEPTETUIECKOTO 0OMEHA.

Peakunu wmatpuuHoro cuHTe3a. ['enermueckas wuHpopmamus u JIHK.
Peanuzanusi reHerndeckodl mHdopManuu B KieTKe. ['eHeTHMUeCKMid KOl U €ro
cBoiicTBa. Tpauckpunius — matpuunblii cunte3 PHK. Tpancnsauus — 6unocunTe3
Oenka. Otambl TpaHcaamuu. KoaupoBanwe aMHHOKHCIOT. Pons pubocom B
onocuHTe3e Oenka.

Hexknerounsie hopmbl xku3Hu — BUpYChl. MicTopust oTkpeitus Bupycos (/. 1.
WBanoBckuit). OCOOEHHOCTM CTPOEHUS UM KU3HEHHOTO IMKJIa BHPYCOB.
bakrepuodaru. bone3Hu pacteHuii, >KMUBOTHBIX U 4YEJIOBEKAa, BbHI3HIBAEMBIC
Bupycamu. Bupyc nmmynoznedunura denoeka (BUY) — BozOyaurens CITN/a.
OOpatHass ~ TpaHCKpuIius, peBepraza W  uHTerpaza.  [Ipodunakruka
pacnpoCcTpaHeHUs! BUPYCHBIX 3a00JI€BaHUI.

JlemoHcTpanum:

[Toptpetsr: H. K. Konpuos, /1. Y. iBanosckuii, K. A. Tumupsses.

Tabnuipl u cxembl: «Tumbl nuTanusy, «Metadbonuzm», «MUTOXOHIPUSY,
«HepreTuyeckuii oomeny», «Xmnoporaact», «Dotocuntes», «Ctpoenne JIHK»,
«CTtpoeHue u pyHKUMOHUpPOBaHHE reHay, «Cunre3 Oenka», «['eHeTnueckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenue u xku3HeHHbIM 1ukia Bupyca CIIN/]a,
0aktepuodaray, «Permmukarus JJTHK».

O6GopynoBanue: monenu-amumkanun «Yasoenne JIHK um tpanckpumiiusy,
«buocunres 6enka», «CTpoeHUE KISTKN», Mojielb cTpyKTypsl JJHK.

Tema 5. PazMHoOkeHNe M1 MHAMBUAYAJbHOE Pa3BUTHE OPraHU3MoOB (5 yac)
KreTrounblii MK, WK )KU3HEHHBIN 1Mk KieTku. MHTepdasza u mutos. [Ipoieccsl,
nmpoTtekatonue B uHTepdase. Perumkarnus — peakius marpuyHoro cunteza JIHK.
Crpoenne XxpomMocoM. XPOMOCOMHBIM HabOp — Kapuotwmn. JIMIUIOMIHBIA U
raruIOuHBIA XPOMOCOMHBIE Ha0Opbl. XpomaTuabl. lluTonmorudeckre OCHOBBI

PAa3MHOKCHUS 1 HHAUBUYAJIbHOI'O PA3BUTHUA OPTraHU3MOB.

Henenue knetkun — muto3. Craguu muto3a. IIpouecchl, Mpoucxoasme Ha

Pa3HBIX CTAAUSIX MUTO3a. BHOJIOTMYECKUI CMBICIT MUTO3A.



[Iporpammupyemasi rTuOeIb KISTKH — aromnTo3.

dopMBI pa3MHOKEHHUSI OPTraHW3MOB: OECToioe U TMoJIoBoe. Buabl Gecrosoro
Pa3sMHOXKEHUS: JICJICHUE HAJBOE, IOYKOBAHME OJHO- M MHOTOKJIETOYHBIX,
CIIOpo0Opa30BaHNE, BEr€TaTUBHOE pPa3MHOKEHHUE. VICKyCCTBEHHOE KJIOHUPOBAHUE
OPraHU3MOB, €0 3HAYEHUE JIJIS CEJEKIIUU.

[ToroBOE pa3MHOKEHHE, €T0 OTINYHS OT OECTIOJOTO.

Meito3. Craauu meiiosa. IIporeccel, MpoUCXOIsIIMe Ha CTaausIX Meio3a.
IToBenenne xpomocoM B Menosze. Kpoccunroep. buonorndeckuii CMbICT U

3HAYCHUE MEM03a.

["ameTorenes — nporecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y )KMBOTHBIX. [10os10BBIE
JKEJe3bl: CEMCHHUKH U smIHUKH. OOpa30BaHME U PA3BUTHE MOJIOBBIX KJIECTOK — TaMeT
(cnepmaTto3ou, SMIeKIeTKa) — criepMaToreHe3 u oBoreHes. OcCoOEHHOCTH CTPOCHUS
AMUEKIETOK U criepMaro3ouaoB. Omnonorsopenue. [Taprenorenes.

NunuBunyanbHoe pa3Buthe (OHTOTE€HE3). OMOpHUOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHAIIBHOTO PA3BUTUSI Y TMO3BOHOYHBIX KUBOTHBIX:
npo0OieHue, racTpysiius, opranoreHe3. lloctamOpuoHanbHOe pa3BuTHE. THITBI
MOCTAIMOPHUOHAIIBHOTO PA3BUTHS: TPsIMOE, HeNpsiMoe (JIMYMHO4YHOE). BrnusHue
Cpellbl Ha Pa3BUTHE OPraHU3MOB, (HAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOXKIEHHBIC

ypOJCTBA.

Poct u pa3Butue pacteHuil. OHTOreHe3 LBETKOBOI'O PACTEHHUS: CTPOEHUE

CCMCHH, CTaAWU PA3BUTH.

JlemoncTpanum:
Tabmuubl u cxeMmbl: «@DOpMBI Pa3MHOXKEHUS OPraHU3MOBY», «/IBoliHOE

OIUIOJIOTBOPEHUE y IIBETKOBBIX pacTeHun», «BereraTuBHOE pa3MHOXKEHUE
pactenuity, «J/lenenue wierku Oaktepuit», «CTpoeHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpomocombl», «Kimerounslii nukim», «Penmukanus JHK», «Mwutos»,
«Merosy, «IIpsMoe u Henpsmoe pa3BUTHEY, «['aMeTOreHe3 y MICKONMUTAOIINX U
yesioBeKka», « OCHOBHBIE CTaIUH OHTOTCHE3a».

O6opynoBanue:  MHKpOCKoOm,  Mukporpemnapatsl  «CriepMaTo30uabl
MJICKOMTUTAIOMIETO», «AUIEKIEeTKAa MIICKOMMUTAIOIET0», «KapruoknHes B KIIeTKax
KOpElIKa JIyKa», MarHuTHas MOJAENb-anIuiukanus «J/lerenue KiaeTku», MoJelb
JIHK, monens meTada3zHoi XpoOMOCOMBEI.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:



Jlabopatopuass pabora Ne 3. «HaOmiomenue MuTO3a B KIETKaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITpENapaTax».

JlaboparopHass pabota Ne 4. «/3yueHue CTpOEHHsI TOJIOBBIX KIJIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxj».

Tema 6. HacsieACTBEHHOCTH U MI3MEHYMBOCTH OPraHu3mMoB (9 yacos)

[Ipenmer u 3agaun reHeTuku. Vlctopus pa3BUTHS TeHETUKU. PoJib uTonoruu
U HMOpPUOJIOTUU B CTAHOBJICHUM TEHETHKH. BKIlall pOoCCUHMCKUX M 3apyOeKHBIX
Y4€HBIX B Ppa3BUTHE TEHETUKU. MeToabl TEeHETHKU (THUOPUAOJOTUYECKUA,
[IUTOTEHETUYECKUM, MOJIEKYJISIPHO-TeHETUYEeCKUi). (OCHOBHBIE T'€HETHYECKHUE
NOHATHS. ['eHeTHUecKass CHMBOJIMKA, UCIIOJIb3yEeMasi B CXeMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEAOBAaHUSI MPU3HAKOB, YCTaHOBJICHHBIE . MeHnenem.
MoHorubpuiHOe CKpellMBaHUE. 3aKOH €IUHO-00pa3us TUOPUAOB TMEPBOTO
nokoJieHus. [IpaBuiio noMuHUpOBaHUS. 3aKOH paclICIUICHUS MPU3HAKOB. | umoresa
YUCTOTHI raMeT. [1oIHOE M HEMOJIHOE TOMUHUPOBAHUE.

JlurnbpuaHoe CKpellMBaHue. 3aKOH He3aBUCUMOTO HACJIeI0BaHUs TPU3HAKOB.
[{uTtoreHeTuueckue OCHOBBI JUTHOPUIHOTO CKPEHIMBAHUS. AHAIM3UPYIOLIEEe
CKpemuBanue. VMcrnonp30BaHne aHATU3UPYIOIIETO CKPEIIMBAHUS JJISI OTIPEICIICHUS
TE€HOTHIIA OCOOHU.

CuemnieHHOE HaceaoBaHue pu3HakoB. Pabora T. MopraHa no cuerjieHHOMY
HAaCJIEIOBAaHUIO TeHOB. HapyllleHue cuenyieHus reHoB B pe3yabTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOPUS HACJIEACTBEHHOCTH. [ eHeTuYecKue KapThl.

I'enetnka mona. XpoMOCOMHOE OMpenesieHHe Moyia. AyTOCOMBI M TOJIOBBIE
XpoMOCcOMBI. ['OMorameTHele M TreTeporaMeTrHele opranusMmbl. HacnenoBanue
IIPU3HAKOB, CLIETVIEHHBIX C MTOJIOM.

N3menunBOCTh. BHbI N3MEHUMBOCTH: HEHACIIEACTBEHHAS U HACJICICTBECHHAS.
Pomp  cpenpl B HEHACIHEACTBEHHOW  M3MEHYMBOCTH.  XapaKTEPUCTUKA
MOAU(PUKAIIMOHHON U3MEHYMBOCTH. BapuarimoHHbIN psiji ¥ BapualliOHHAs KPUBAas.
Hopma peakuuum mnpusHaka. KolM4ueCTBEHHbIE M KAYECTBEHHBIC NPU3HAKU U X
HOopMa peakiuu. CBoMcTBa MOAU(UKAITMOHHON N3MEHYHNBOCTH.

HacnenctBennasi, wWiaum TreHOTHNHYECKas, W3MEHYMBOCTh. KoMOMHATHBHAs
W3MEHYMBOCTh. Meiio3 u TOJOBOM Tpolecc — OCHOBAa KOMOWHATUBHOW
W3MEHYMBOCTU. MyTanmoHHasi u3MEHYMBOCTh. Kiaccudukarust MyTaluii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIC. YacTOoTa ¥ MPUIMHBI MyTaliuii. MyTareHHbie (akTopHhl.
3aKOH TOMOJIOTUYECKHUX PSA0B B HacieACcTBeHHOM n3meHunBoctd H. M. BaBuiosa.

BHC?II[epHaH HaCJICACTBCHHOCTb U U3MCHYHUBOCTD.



I'enetuka uenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJIbI T€HETHKHU
yeJIOBEKA: T€HEAJIOTHYSCKHI, OJTM3HEIOBBIN, [INTOT€HETUUECKNM, OMOXUMHUYCSCKHI,
MOJICKYJISIPHO-T€HETUYECKHIA. CoBpeMeHHOE omnpeaeIeHre TeHOTHIIA:
MMOJJHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HaciencTBeHHbIC 3a001€BaHUS YEIIOBEKA: T€HHBIC O0JIC3HH, OOJIC3HH
C  HACIEJACTBEHHOM  MPEApPacHONIOKEHHOCTHIO,  XPOMOCOMHBIE  OOJIC3HHU.
Comatnueckue W TreHepaTuBHble MyTauud. CTBOJIOBbIE KIETKH. [IpuHIUIBI
3I0pOBOTO 00pa3a KU3HH, JUATHOCTUKH, TPOPUIAKTHKA U JICUCHUS TeHETHUSCKUX
Oosie3Hel. MeauKo-reHeTUYeCKOe KOHCYJIbTUPOBaHWE. 3HAYCHUE METUIIMHCKON
TCHETUKH B TIPEJOTBPAICHUHN 1 JICUCHUH TCHETUYECKUX 3a00JIeBaHUM YeloBeKa.

JemoHncTpanum:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepuxkos, H. B.
Tumodees-Pecosckuit, H. 1. BaBuios.

Ta6muie 1 cxembl: K MOHOTHOPHIHOE CKPEIIMBAHUE 1 €T0 IIUTOreHETHYeCKas
OCHOBa», «3aKOH pacCIIEIJICHUS U €T0 IIUTOT€HETUYECKast OCHOBA», «3aKOH YHCTOTHI
ramer», «luruépuaHoe ckpenuBanuey, «L{uTomoruueckne OCHOBBI TUTUOPHUTHOTO
CKpeIIMBaHusm», «Meio3y», «B3anuMoaeiicTBue aiebHbIX TEHOBY, «I eHeTUYeCcKue
KapThl PAaCTCHUM, KUBOTHBIX U YEJIOBEKa», «I'€HeTHKa 1mosia», «3aKOHOMEPHOCTH
HACJICIOBAHUS, CIEIJICHHOTO C Tojom», «KapuoTumbl 4yenoBeKa U YKUBOTHBIXY,
«Bunpl m3mMeHunBoCTHY, «MoaudukanroHHas M3MEHUYHMBOCTBY, «HacnemoBanue
pesychakropar, «['eHeTnka rpymi KpoBu», « MyTallioHHAsI HK3MEHYHBOCTD.

OGopynoBanue: MoOACTH-ANIUIMKAIMK «MOHOTHOPHUIHOE CKpEIIUBAHUE,
«Hemonmunoe pomuHupoBanue», «JluruOpugHoe ckpemuBanuey, «llepexpéct
XPOMOCOM», MUKPOCKOTT U MUKpoTIipenapar «J[pozoduia» (Hopma, mytamuu hopmbl
KpPBUIbEB M OKPACKH Tela), repoapuii «['opox moceBHOM».

JlabopaTopHbie U NpaKkTHYECKHEe PadOThI:

JlaGoparopuas pabora Ne 5. «/3yueHue pe3yJbTaTOB MOHOTUOPUIHOTO U
JUTHOPUAHOTO CKPEUIMBAHUS Y AP030(HIIbl Ha TOTOBBIX MUKPOTpEIapaTaxy.

JlaGoparopHas padota Ne 6. «M3yyenne MoaupuKarmOHHON U3MEHYMBOCTH,
MOCTPOEHUE BAPUALIMOHHOTO PsAia U BAPUALMOHHON KPUBOW.

JlaGoparopHas padota Ne 7. « AHaiM3 MyTauuil y JIpo30(UIIbI HA TOTOBBIX
MUKpPOTIpenapaTaxy.

IIpakTueckas pabora Ne 2. «CocraBieHHE W aHAIW3 POIOCIOBHBIX

YCJIOBCKaA».



Tema 7. Cenexkuusi opranu3moB. OcHOBbI OuoTexHoJsioruu (3 4aca)
Cenekuys Kak HayKa U Mpouecc. 3apoKICHUE CEIEKIUU U TIOMECTUKALUS. Y YEHUE
H. V. BaBuioBa o0 IHEHTpax MNPOUCXOXKIACHUS M MHOT0O00pa3usi KyJbTYPHBIX
pactenuil. LIeHTpbl TPOUCXOKAECHUS TOMAIIHUX )KUBOTHBIX. COpT, TOpOJa, IITAMM.

CoBpeMeHHbIE METOABI CelIeKIIMU. MacCOBbIN M MHIAUBUAYAIbHBINH OTOOPHI B
CEJICKIMU PAcCTeHUl M KUBOTHBIX. OLEHKa 3KcTepbepa. bIM3KopoACTBEHHOE
CKpemBaHue — HWHOpuauHr. Yucrtas nuHus. CKpEIMBAaHUE YHUCTBHIX JIMHUM.
['erepo3uc, wnu rubpuaHas cuia. HepoJCTBEHHOE CKpelnMBaHuE — ayTOPUIMHI.
Otnanéunast rubpuau3anus u e€ ycrnexu. MIcKkycCTBEHHBIN MyTareHes u mojlyuyeHue
ITOJIMIUIOUIOB. [IOCTHKEHUS CEIEKIMN PACTEHNM, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buorexHonoruss kak oOTpacib MPOU3BOACTBA. |'€HHAs WHKEHEPHUsS. DTallbl
co3ganust pexomOuHanTHOM JIHK wu Tpancrennsix opranuzmoB. Kierounas
nHkeHepus. Knerounsie KyJbTypbl. MUKpPOKIIOHAIBHOE PA3MHOKEHHUE PACTCHUM.
KiloHnpoBaHue BBICOKONPOAYKTHUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPTraHU3MOB.
OkoJjilornyeckue M dTthyeckue  mpobiembl. MO —  reHeTHYecKu
MOAU(PUIMPOBAHHBIE OPTAHU3MBI.

JlemoHCcTpauuu:

[Toptpetsi: H. U. BaBuios, Y. B. Muuypus, I'. JI. Kapneuenko, M. @. 1BaHOB.

Tabmumpsr 1 cxembl: Kapta «LIeHTpbl NPOUCXOXKIEHUS U MHOT000pa3us
KYJBTYPHBIX pacTeHui», «llopoapl qomMamHuX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pacrenumity, «OtnanéHHas rudbpuauzamnus», «Padorer akanemuka M. ®. liBaHoBay,
«Ilomumnongus», «OOBEKTHI OUOTEXHONOTUNY», «KJIETOUHbIE KYJIbTYpbl H
KJIOHUpOBaHKE», «KOHCTpYyHPOBaHUE U MIEPEHOC I€HOB, XPOMOCOM).

O6opynoBaHue: MYJISKU IJI0JJ0B M KOPHEIUIOAOB TUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTenuii, repoapuit «CenbCKOX03sIICTBEHHBIE PACTCHUS.

JlaGopaTopHbie U MpaKTHYECKHE PadOThI:

Okckypenst «OCHOBHBIE METOIbI M JOCTHIKEHUS CEJIEKIWH PAaCTEHUN U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHILIHNIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENHBIM  y4acTOK, B TEIUIMYHOE XO34WCTBO, J1A0OpPATOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LEHTPA)».

11 KJIACC

Tema 1. IBoronUOHHAs1 OnoJiorusi (9 4acos)



[IpeAnocbUIKM BO3HMKHOBEHUS SBOJIOLUMOHHON TEOPUHU. ODBOJIOLMOHHAS
Teopust U €€ MecTo B OMoJioTUU. BiMsHME SBOJIOLMOHHON TEOPUU Ha pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBuzerenbctBa 3BomonMH. [lameoHTOMOrHMYECKHE: MOCIEAOBATEIbHOCTD
MOSIBJICHUS BHJIOB B TMAaJCOHTOJIOTUYECKON JIETOMHMCH, TEPEXOIHBIE (POPMBIL.
buoreorpadudeckue: cxoncTso u paznuuue ¢payH u (HIop MaTepUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHE: CXOACTBA M pa3idyusl SMOPHUOHOB pPAa3HBIX BHJOB
MO03BOHOYHBIX. (CpaBHUTEIBLHO-AHATOMUYECKHUE: TOMOJIOTMYHBIE, AHAJIOTHYHbIE,
PYJIVMMEHTApHBIE OpPraHbl, ATaBU3Mbl. MOJEKYISIPHO-OMOXUMHYECKHE: CXOACTBO
MEXaHU3MOB HACJEJICTBEHHOCTH W OCHOBHBIX METa0OJMUYECKUX MyTeH y BcexX
OpraHU3MOB.

OomtonmoHHass teopuss Y. JlapBuna. Ilpeanocbulkn BO3HUKHOBEHHS
JapBUHU3Ma. JIBMOKylIME CHIIBI 3BOJIOUMHM BUIOB 1o JlapBuHY (M30BITOUYHOE
pPa3MHOXEHHUE MPU OTPAHMYEHHOCTH PECYpPCOB, HEOIpEAeNIEHHAas W3MEHYUBOCTb,
O0opb0a 3a CylleCTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunretuueckas teopust 3BomoIuu (CTI) u €€ OCHOBHBIE TOJIOKEHHUS.

MuxkpoaBostorus. [lomynsinus kak eAMHUIA BUAA U SBOIIOLUU.

JIBrkymue cuiibl ((pakTopbl) SBONIONUU BHUJIOB B Hpuponae. MyTalmOHHBINA
npolecc U KOMOMHATHBHAs M3MEHUYMBOCTh. [lOMyNSIIIMOHHBIE BOJIHBI M Apeud

I'CHOB. I/IBOHHHI/IH U MUT'palus.

EctecTBeHHbiii 0TOOp — HampaBiswommii ¢daktop 3BoONMUH. DOpMBI
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT, OPraHu3MOB Kak pe3yibTaT 3Boitonuu. [Ipumepsr
MPUCTIOCOOJICHUI Y OpraHu3MoB. ApoMoph03bl U UIUO-aJaNTAI|H.

Bun wu  BupooOpazoBanue. Kputepun Buga. OcHOBHbIE  (POPMBI
BUJ1000pa30BaHus: reorpaduueckoe, IKOJI0rHYeCcKoe.

MakposBomorusi. Popmbl  3BOSOLMM:  (pUIIeTUYECKast, JAUBEPreHTHAas,
KOHBEpreHTHas1, napasuienbHas. HeoOpaTtuMocTh 3BOTIOLUY.

[IpoucxoxneHne oT HecneuuaaIn3upoBaHHBIX mpenakoB. IIporpeccupyromias
crenuanu3anus. AJanTuBHas paguarus.

JdeMoHCTpaum:

[Toptpetst: K. JIunnei, K. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkens, . Mroinep, A. H. Ceepros.

Tabnuupl u cxembl: «Pa3BuTHe OpraHMYecKoro Mupa Ha 3emiie», «3apoAbIlIn
MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukcy, «Dopmbl  O0opbObI 32



cyliecTBoBaHue», «EctecTBeHHBIM 0TOOp», «MHOroo0pa3ue copToB pacTeHHil,
«MHorooOpasue  mopoJ  KMBOTHBIX»,  «llomymauun»,  «MyTtannoHHas
U3MEHYUBOCTH», «Apomop¢o3bl», «anoamantauum», «OOmas aereHepaunus»,
«/IBmwxymue cunbl sBomonum», «Kapra-cxema wapmpyra nyremectsus Y.
Hapsuna», «boppba 3a cymectBoBaHUe», «lIpucrnocoO0IEeHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHYECKOE BUIO0OPA30BAHUEY.

ObopynoBaHue: KOJUICKIUS HACEKOMBIX C Pa3IUYHBIMH THUIAMH OKpPACKH,
HaOOp TUIOZOB M ceMsiH, KoJulekius «[lpumepsl 3alMTHBIX MPUCTIOCOOJICHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIE HANPAaBIICHUS SBOJIOLUN», 00bEMHAS MOJEIb
«CTpO€HHE TOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuueckas kapra wwupa, Kojuiekuusa «Dopmbl COXpPaHHOCTU
UCKOIMAEMbIX JKMBOTHBIX M pacTeHui», wmonenp ammmukanus «llepekpéct
XpOMOCOMY, BIIaXKHbI€ MnpemnapaThl «Pa3Butue HacekoMoroy», «Pa3BuTHe JIATYIIKI,
MuUKponpenapar «/pozoduna» (Hopma, MmyTanuu (GopMbl KPbUILEB U OKPACKH TENA).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:
Jlaboparopnass pabora No 1. «CpaBHeHHE BHJIOB 1O MOP(POJIOTHIECKOMY

KPUTEPHUION.

JIaboparopHas pabota Ne 2. «Onucanue npucnocoOJIeHHOCTH OPraHu3Ma U eé
OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HukHOBeHMe U pa3BuTHe KkU3HUA HA 3emuie (10 yacoB)

JloHay4dHbIE MPEACTABICHHUS O 3apOKICHUM >KW3HU. HayuHble rumnoressl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: abuoreHe3 W maHcnepMmus. XHUMHYECKas
HBOMIONUS. AOHOTEHHBIM CHHTE3 OPraHMYECKUX BEIIECTB W3 HEOPTaHMYECKHX.
DKCIEpUMEHTAIIBHOE MOATBEPKICHNE XUMUYECKOUN 3BOOIMU. HavalibHble 3Tarbl
ounonornyeckoi sBomonuu. ['mnoreza PHK-mupa. @opmupoBanune mMeMOpaHHBIX
CTPYKTYP W BO3HHUKHOBEHHE NPOTOKJIETKU. [IepBble KIETKM M KX 3BOIIOLMSL
®opMUpPOBaHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButne xu3zHm Ha 3emiie 1o 3pam u nepuogaM. Karapxeil. Apxenckas u
nporepo3oiickas dpbl. I[laneoszoiickas spa u e€ mepuoabl: KeMOPHICKUH,
OPAOBUKCKHUH, CUIIYPUNCKHN, JEBOHCKUW, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3o03001CKas 3pa U €€ NMEPUOIbl: TPUACOBBIN, FOPCKUNA, METIOBOM.

KaiiHo3olickas »3pa u €€ mnepuoAbl: TNaJCOr€HOBBIM, HEOTCHOBBIH,

AHTPOMIOTE€HOBBIM.



XapakTepucTuKa KJIMMaTa M TeOJOTMYECKHX IMpoIeccoB. OCHOBHBIE 3TaIlbl
HBOJIIOIIMU PACTUTENBHOTO W KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUl u
KUBOTHBIX. [I0osiBJIEHHE, pacBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpraHM4eckoro MHpa Kak OTpakeHue 3BOJoLHH. (OCHOBHBIE
CHUCTEMAaTHYECKHUE TPYIIIbI OPraHU3MOB.

DBOJIOLHS YeJIOBEeKa. AHTPOIOJIOrus Kak Hayka. PasButue npeacraBieHuil o
IIPOUCXOXKJICHUN YenoBeKa. MeToapl u3ydeHus aHTpomnoreHeza. CxonacrtBa u
pa3nuyMs 4eJ0BEKA U KUBOTHBIX. CHCTEMATHUYECKOE MTOJIOKEHUE YETTOBEKA.

JBmxytiue cuibl ((pakTopsl) anTpornorenesa. HacnenctsenHas H3MEHYUBOCTh
U €CTECTBEHHbI OTOOp. OOIIECTBEHHBIM 00pa3 >KWU3HH, U3TOTOBIECHUE OpPYIUi
TpyAa, MBILIJICHUE, PEYb.

OCHOBHBIE CTaJIMM U BETBU SBOJIIOIIMU YEIOBEKA: aBCTPAJIIONUTEKHU, YeloBeK
yMenbld, YenoBek mpsMoxondimmi, YenoBek HeaHAepTalbCKuiM, YenoBek
pasyMHbIii. Haxojku HCKOMaeMbIX OCTAaTKOB, BPEMsl CYIIECTBOBaHMS, 00JIacTb
pacnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 )KU3HU, OPYAUSL.

Yenoeueckue pacbl. OcHOBHbIe  OOJIbIIME  pachl:  €BPOIEOMIHAS
(eBpaszmiickas),  HErpo-aBCTpaJioWJHas  (PKBaTOpHalIbHAs),  MOHTOJIOMIHAS
(a3uarcko-amepukaHnckasi).  YepTel ~ IPHUCHOCOOJICHHOCTH  MpEJCTaBUTENEH
YEJIOBEUECKUX Pac K YCIOBUIM CyLIECTBOBAHUSA. ETMHCTBO 4eI0BEYECKUX pac.
Kputuka pacuszma.

JlemoHcTpanum:

[Toptpersr: @. Pemn, JI. Tlactep, A. WM. Onmapun, C. Mumiep, I'. FOpu, Y.
[apBuH.

Tabmuipel u cxeMbl: «Bo3aukHoBenne CoaHeUHON cHCTEMBI», «Pa3Butune
opraHuueckoro wmwupa», «PacturenbHas KieTka», <«OKUBOTHas  KJIETKay,
«IIpokapuotnueckast kieTka», «COBpEMEHHasi CUCTEMAa OPraHUYECKOrO0 MHPAY,
«CpaBHEHHE aHATOMHMYECKHX YEepPT CTPOCHUS YENOBEKA W YETOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa MaJCGOHTOJOTUYECKUX  HAXOJOK  IPEJIKOB
COBPEMEHHOI0 4YeJIOBEKa», «J/[peBHenmme monn», «/peBHue monm», «llepBbie
COBPEMEHHBIE JIIOIN», «HeT0BEUECKUE pachhy.

O6opynoBanue:  mymspku — «[lpoucxoxnenne  demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJEepPTalblla, KPOMAHBOHIA), CIICTIKA WIU
M300pKEHUSI KAaMEHHBIX OpYyJIUi TEPBOOBITHOTO 4YelOBeKa (KaMHH-YOIIIEPHI,
pyOuna, ckpebna), TEOXpOHOJOrMYecKas Tabiuia, Koyuekus «Dopmbl

COXpPaHHOCTH UCKOIIACMBIX JKHBOTHBIX H paCTeHI/If/'I».



JlabopaTtopHble M npakTHYecKHe padoThbI:
[TpakTnueckas pabora Ne 1. «M3yueHue UCKOmaeMblX OCTaTKOB PAaCTEHUU U

JKUBOTHBIX B KOJUICKITHSIX).

Okckypeust  «OBOJIOLMS ~ OpraHhyeckoro  Mupa Ha  3emiue» (B
€CTECTBEHHOHAYYHBIA WJIA KPACBETUECKUI My3eil).

Tema 3. Opranusmsl 1 OKpYyKamas cpena (5 4acoB)

DKOJIOTHS KaK HayKa. 3alaui U pa3Aeibl SKOJIOTUH. METOIbl AKOJIOTHYECKUX
MCCJICIOBAHUM. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOHMTaHMSI OPraHW3MOB: BOJIHAs, HA3€MHO-BO3JYyIIHas, MMOYBEHHAas,
BHYTPUOPTAaHU3MEHHASI.

Dxkonoruueckue gpakropsl. Knaccudukanus 3K0I0rH4ecKkux pakTopoB:
abnotnyeckue, OWOTMYECKME U AHTPONOreHHble. JlelCTBUE HKOJIOTMYECKUX
(hakTOpOB Ha OPraHU3MBI.

AlGuoTnueckue (GakTophl: CBET, TEMIIEpATypa, BIAKHOCTb. DOTONEPUOIU3M.
[TpucniocoOnenust OpraHu3MOB K  JCHCTBUIO  aOMOTHMYECKHX  (DaKTOpPOB.
buonornueckue puTMsl.

buotnueckue paxropbl. Buasl OMOTHUECKUX B3aUMOCHCTBUN: KOHKYPEHIIUS,
XUIITHUYECTBO, cUMOMO3 U ero ¢opmbl. [lapazutusm, koomepaiusi, MyTyaliu3M,
KOMMEHCAJIM3M (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIM3M, HEUTpaIU3M.
3HaueHne OWOTUYECKUX B3aUMOJICHCTBUU HJisi CYIIECTBOBAHUS OPraHU3MOB B
MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH momyiasiuquu. (OCHOBHbIE TOKa3aTenu
NOMYJSIUMNA: YHUCIEHHOCTh, IUIOTHOCTb, POXKIAEMOCTh, CMEPTHOCTb, HPUPOCT,
Murpanus. J[MHaMuka YucI€eHHOCTH MOMYJISIIUNA U €€ PeryJisiusl.

JemoHncTpanum:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkensp.

Tabnumel u cxembl: kapta «IIpuponnsie 30HBI 3emiuany, «Cpeabl OOUTaHUS
opranu3moBy», «®oronepuoausm», «llonmymsuun», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTU NOMYJISUUU UHPY30puu-Typenbkny, «llumiesbie nenm».

JlaGopaTopHble U MpaKTHYECKHE PadOThI:
JlaboparopHas padota Ne 3. «Mopdosnorudeckrie 0COOEHHOCTU PACTCHUM U3

Pa3HbIX MECT OOMTAHUS.
JIaboparopHas pabota Ne 4. «BnusHue cBeTa Ha pOCT U PA3BUTHE UYEPEHKOB

KoJIeycay.



[TpakTiueckas padora Ne 2. «[loacuéTr MIOTHOCTH MOMYJISAIUI Pa3HBIX BUIOB
pacTeHU».

Tema 4. CoodmecTBa u 3x0j0ornyeckne cucremsl (10 yacon)

Coo0OmecTBO Opranu3MoB — OuorneHo3. CTpyKTypbl OHMOLIEHO3a: BHJIOBasd,
MPOCTPAHCTBEHHAs, Tpoduueckas (mumeBas). Bunpl-gomuHantel. CBs3u B
OHOLIEHO3E.

DKoJIOTHYECKHEe CHUCTEMBI (3KocucTembl). [loHsTHE 00 »3KOCHMCTEME U
ounoreoneHoze. QPOYHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: IPOIYLICHTHI,
KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEIIECTB U MOTOK 3HEPTHUH B SKOCUCTEME.
Tpoduyeckue (muiessie) ypoBHU 3KocucTeMbl. [1umessie rienu u ceti. OCHOBHbBIE
MOKa3aTelid AKOCUCTEMBI: OuMoMacca, MPOAYKIHS. DKOJIOTHYECKUE MUPAMUJIBL:
MNPOAYKIIUU, YHUCIEHHOCTH, Ouomacchl. CBOICTBa HSKOCHUCTEM: YCTOMYHBOCTb,
camoperyJsinus, pa3putue. CyKueccus.

[IpupoaHbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p M pEK. DKOCUCTEMA XBOMHOTO
VI [IAPOKOJIUCTBEHHOTO JIECa.

AHTPOTIOTEHHBIE  DKOCHUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornueckoe u X03sHCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasHooOpazue kak (aktop ycroiumBocTH 3KocucTeM. CoxpaHeHHe
OMOJIOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'paHuiipl, coctaB M CTPyKTypa
ouocheprr. Kuoe BemectBO U ero (ynkmuu. OcoOeHHOCTH Ouocdepbl Kak
rno0anbHOW 3KocHUcTeMBl. JlMHaMu4eckoe paBHOBecME€ U oOOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOr€0OXUMHUYECKHE IUKIIbI AJIEMEHTOB (Yriiepoaa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

UenosedecTBO B Onocdepe 3emiid. AHTPONIOTEHHBIE U3MEHEHUs B Ouocdepe.
['1oGanbHbIE IKOTOTUYECKUE TTPOOIIEMBL.

CocyiecTBoBaHME NpUPOIbI U yenoBedecTBa. CoxpaneHne 6Mopa3Ho0Opa3us
KaKk OCHOBa ycToiunmBoctH Ouocdepsl. OCHOBa pPaIMOHAIBLHOTIO YIpaBICHUS
IPUPOAHBIMU PECYpCaMH M UX UCHOJIb30BaHUE. J[oCTHMXKEeHus: OMOJIOTUM U OXpaHa
TIPUPOIBI.

JdeMoHCTpanuu:

[Toptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmuupbl u cxemsl: «llumessie nenu», «bUOLEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie cooOumiecTBa», «llenu mnuTaHuA», «IKOJOTUYECKAs NUPAMHUIAY,



«buocdepa u yenoBex», « IKOCUCTEMA MUPOKOJIUCTBEHHOTO JIecay, « IKOCHCTEMA
XBOMHOrOo  jeca», «buoneHo3 Bomoéma», «ArpoueHos3», «lIpumepHsbie
aHTPOINOTECHHBIE BO3/ICUCTBUS HA IPUPOY», « BaKHENIINE HCTOYHUKY 3arpsI3HEHUS
BO3/lyXa W TPYHTOBBIX BOM», «[louBa — BakHeliias cocTaBistomas ouocdepbn,
«Daktopel  agerpamanuu  nouB»,  «llapHukoBeIi  AddekTy,  «DaKTOpPHI
PaIMOAaKTUBHOIO 3arpsisHeHust Ouochepwl», «OOmas cTpykrypa Ouocheps»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIM dKpaH Ouocheps,
«KpyroBopoT yriepoaa B 0uochepe», «KpyroBopor azora B pUpoae».
ObopynoBanue: Mojaenb-anmuMkanua «TunuyHbie OHOLEHO3BI», TepOapHii
«PacTtutenbHpIe cO00MIECTBaY, KOJUIEKINN «bruorieno3y», « Bpenutenn BakHEUITNX
CEILCKOXO3SIICTBEHHBIX KYJIBTYpP», TepOapuu U KOJUJIEKIIUY PACTEHUN U )KUBOTHBIX,
MPUHAJJICKAIIE K Pa3HBIM SKOJIOTMYECKUM IpymnaM ogHoro Buaa, Kpacnas kaura

Poccuiickoii ®enepanuu, 1300paxeHuss OXpaHsIeMbIX BUJIOB PACTEHUIN U dKUBOTHBIX.



[INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOTPAMMBLI 11O
BMOJIOI'NN HA BA30OBOM YPOBHE CPEJIHEI'O OBIEI'O
OBPA30OBAHIA

Cormacuo ®I'OC COQO, ycranaBnmuBaroTcs TpeOOBaHUS K pe3yjbTaTam
OCBOCHMSI  OOydYalolMMHUCA TPOrpaMMm  CpeAHero  obmero  00pa3oBaHUS:
JMYHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JMYHOCTHBIX PE3YJbTATOB OCBOCHUS mpeaMeTa «buomorusp»
BBIJICJICHBI CIICIYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYaIOIUMUCS POCCHUHCKON
IPaKIAHCKON MJICHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOATEIILHOCTH
U CaMOOIPEACICHUI0, HAJIMYUEe MOTHBAlMM K  OOyYeHHMIO  OHOJIOTHH,
[[eJICHANPABJIICHHOE DPAa3BUTHE BHYTPEHHUX YOCXKJICHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX I[EHHOCTEH M HCTOPUYCCKUX TPATULMK Pa3BUTUS OHOJOTHUECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIMUXCS PYKOBOJICTBOBATHCS B CBOEH
JESTEIIBHOCTH IEHHOCTHO-CMBICJIOBBIMHA  YCTAHOBKAMH, MPUCYIIAMU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HaJUYUE JKOJIOTHYECKOTrO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LICJIA U CTPOUTH KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE PE3yJIbTAThl OCBOEHHS NpeaMeTa «buoJiorus» JoCTUTaroTCS B
CAUHCTBE YYCOHOM ©W BOCHHUTATEIbHOW JEATEIBHOCTH B COOTBETCTBHUU C
TPAAUIIMOHHBIMU ~ POCCUHUCKHUMHU  COLMOKYJIBTYPHBIMHA, HCTOPUYECKUMH U
JyXOBHOHPABCTBCHHBIMH IICHHOCTSIMH, TMPUHATHBIMH B OOIIECTBE MpaBUJIaMHU U
HOpPMaMH MOBEACHHUS M CIIOCOOCTBYIOT ITPOIIECCaM CaMOTIO3HAHMS, CAMOBOCITUTaAHUS
M CaMOpa3BUTHA, Pa3BUTUS BHYTPEHHEW IIO3WIMU JIMYHOCTH, IATPUOTU3MA,
YBAXXCHUS K 3aKOHY M MPABOMOPSKY, YEJIIOBEKY TPyJla U CTApIIEMY ITOKOJIECHHUIO,
B3aMMHOTO YBa)XCHHUS, OCPEKHOTO OTHOIICHHUS K KYJbTYPHOMY HACICAUI0 U
TPpaAUIIMSM MHOTOHAIMOHAJIBLHOTO Hapoaa Pocculickon ®enepanuu, npupoae u
OKpYKaroUIen cpelie.

JIM9HOCTHBIE PE3yNIbTaThl OCBOCHUS Y4eOHOTO npeaMeTa « BuoIorusy oM KHBI
OTpaxkaTh TOTOBHOCTb M CIIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIIMEH JTUYHOCTH, CHUCTEMOW IEHHOCTHBIX

OpUEHTALIMM, TO3UTUBHBIX  BHYTPEHHHX  YOEXIEHHUH, COOTBETCTBYIOIUX



TPaIUIIMOHHBIM LEHHOCTAM POCCHICKOTO OOIIECTBA, pacIIUpPEHHE >KU3HEHHOTO
ONbITA U ONBITA JIEATEIIBHOCTH B IPOLECCE PEaIu3allid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOUN JESITENBHOCTH, B TOM YUCJIE B YACTH:
1) rpa:kaaHcKoro BOCHUTAHMSN: C(POPMHUPOBAHHOCTH TPAXKITAHCKOW TO3HIIUU
00y4Jaromerocs: Kak akTUBHOTO U
OTBETCTBEHHOI'O WIEHA POCCUUCKOrO0 OOLIECTBA;  OCO3HAHHME CBOMX
KOHCTUTYIIMOHHBIX MIPaB U 00s13aHHOCTEH, YBaXKCHHE
3aKOHA ¥ MPABOMNOPSIKA; TOTOBHOCTh K COBMECTHOM TBOPUYECKOU IEATENBHOCTH NPU
CO3/IaHMU Y4YEOHBIX MPOEKTOB, PEUICHHMH YYEOHBIX W MO3HABATENBHBIX 3aj]ad,
BBIIIOJIHEHUA  OMOJIOTUYECKHX  JKCIIEPUMEHTOB; CIOCOOHOCTh  ONPENEIATH
COOCTBEHHYIO MO3HIIMIO IO OTHOIIECHUIO K
SIBJICHUSIM COBPEMEHHOW XKHU3HU U O0BSICHATD €€; yMEHUE YUUTHIBATh B CBOUX
JNEHCTBUSAX HEOOXOUMOCTh KOHCTPYKTUBHOTO B3aMOICUCTBUSA JIOAEH ¢ pa3HbIMU
yOeXKIECHUAMH,  KYJbTYpPHBIMU LHEHHOCTSIMU u COI[MaJIbHBIM
IIOJIOXKEHUEM; TOTOBHOCTB K COTPYIHUYECTBY B IIPOLIECCE COBMECTHOTO
BBITNIOJIHEHMSI Y4€OHBIX, [I03HABATEIbHBIX U UCCIIEA0BATEIbCKUX 3a/1aY,
YBAXUTEIBHOTO OTHOIICHHSI K MHEHUIO ONIITOHEHTOB MPU 00CY ACHUH CIIOPHBIX
BOIPOCOB OMOJIOTUYECKOTO COAECPKAHMSI; TOTOBHOCTh K TYMaHUTAPHOU U
BOJIOHTEPCKOM JIESATEIBHOCTH; 2) NATPHOTHYECKOI0 BOCTIMTAHMSA:
c(hOpPMHUPOBAHHOCTHh POCCUMCKOMN IPaXKTAHCKON UICHTUYHOCTH, MAaTPUOTU3MA,
YBaXKEHMS K CBOEMY HApOAY, UyBCTBA OTBETCTBEHHOCTH Iepen PonnHou, ropnoctu
3a CBOM Kpai, CBOIO PomnHy, CBOW fA3BIK M KYJbTYpPY, IPOIUIOE M HACTOSIIEE
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu; EHHOCTHOE OTHOLIEHUE K IMPUPOJAHOMY
HACJIEIUIO ¥ MaMSATHUKAaM MPUPO/IbI,
NOCTHXEHNM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;
CHOCOOHOCTh OLIEHUBATh BKJIa/l POCCUNCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE
OMOJOrMy, NOHUMAaHUS 3HaYeHUs1 OMOJIOTUH B TIO3HAHUM 3aKOHOB IPUPO/bI, B
YKU3HH Y€JIOBEKa U COBPEMEHHOT0 00I1eCcTBa; uaeiiHas yOeKIEHHOCTh, TOTOBHOCTh
K CIIy’)KeHUIO H 3amuTe OTedecTBa, OTBETCTBEHHOCTH 3a €ro cyanly; 3)
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:
OCO3HAHME AYXOBHBIX LIEHHOCTEH POCCHIICKOTrO Hapojaa; chOPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, 3TMUECKOTO MOBEJAEHUS; CIOCOOHOCTh OIEHUBATH

CUTYallUIO U IIPUHUMATh OCO3HAHHBLIC PCIICHUS,

OPUCHTUPYACH Ha MOPAJIbHO-HPABCTBCHHBIC HOPMbI W ILICHHOCTHU, OCO3HAHHC

JMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OY/TyIIEr0; OTBETCTBEHHOE OTHOIIICHUE



K CBOUM pOAUTCIIAM, CO3AAHUIO CCMbU Ha OCHOBC OCO3HAHHOI'O IPUHATHA
HCHHOCTCI?I CEMEHMHOM KM3HHU B COOTBETCTBHUU C TpaauausIMHU HAPOJOB POCCI/II/I;

4) ICTETHYECCKOIO BOCIIMTAHUSA

ICTCTUYCCKOC OTHOIICHUC K MUPY, BKIIIOYasd 5CTCTHUKY 6I)IT8,, HayY4YHOI'O U
TCXHUYCCKOI'O TBOPUYCCTBA, CIIOpTA, TPyJa, O6IH€CTBCHHI>IX OTHOHICHPIﬁ;
ITIOHMMAaHHEC SMOIIMOHAJIBHOI'O BOBI[GﬁCTBHH JKUBOM MpHUPOAbI U ee OECHHOCTH,
T'OTOBHOCTBb K CAMOBBIPAKCHUIO B Pa3HbIX BUA4dX UCKYCCTBA, CTPCMIICHUC

MPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;
5) ¢u3HvYecKoro BOCIUTAHUS, POPMHUPOBAHUS KYJIbTYPbI
310POBbS X IMOIHOHAJIBLHOI0 0JIATONOIY M

MOHMMAaHUE U peau3alus 30pOBOro U 6e30macHoro o0pas3a )Ku3HU (310pOBOE
NUTaHuE, COOI0ICHNE TUTHEHUYECKUX TIPABUII U HOPM, COATaHCUPOBAHHBIN PEXUM
3aHATHM W OTAbIXa, peryisipHas (u3MYecKas AaKTUBHOCTh), OEpEKHOTO,
OTBETCTBEHHOT'O U KOMIIETEHTHOTO OTHOILIEHHUSA K COOCTBEHHOMY (PHM3WYECKOMY U
NICUXUYECKOMY 3/I0POBbIO; MOHMMAaHWE LIEHHOCTU NPAaBWJI WHIUWBUIYAIBHOIO W
KOJIJIEKTUBHOTO
0€30MacHOr0 MOBEACHHS B CUTYALMIX, YTPOXKAIOUIUX 30POBBIO U KU3HM JIIOJCH;

OCO3HAHME MOCIEACTBUI U HENPUSTHS BPEIHBIX MPUBBIYEK (YIIOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KypeHHsl); 6) TPy 10BOT0

BOCIIUTAHMA:

TOTOBHOCTH K TPYy, OCO3HAHHE [ICHHOCTH MacTEepPCTBa, TPYAOJIIO0HE;
TOTOBHOCTbP K AKTHUBHOW JEATEILHOCTH TEXHOJOTMUECKOM UM COIUAILHOU

HAIpPaBIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATh U CAMOCTOSITEIIHHO
BBIMIOJHATh ~ TaKyl  JIEATENbHOCTh; HHTEpPEC K  pa3nu4yHbiM  cdepam
npo(hecCHOHANBFHOW /IEITeTbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymieit mpodeccud U peaqu30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC IJIAHBI;
TOTOBHOCTh U CIIOCOOHOCTh K 00Opa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSKEHUU
BCEM KU3HU,

7) 3K0JIOTrHYeCKOr0 BOCTIMTAHMSA:

AKOJIOTUYECKH LEJIECO00pa3HOE OTHOIICHUE K MPUPOJIE KAK UCTOUYHUKY
YKU3HU Ha 3emMJie, OCHOBE €€ CYyIleCTBOBaHUS; OBBILICHUE YPOBHS 3KOJIOTMUECKON

KYJbTYpbl: TPUOOPETEHHE ONbITa IJIAHUPOBAHMUS TIOCTYNKOB M OIEHKH HX
BO3MOXHBIX TOCJEACTBUN JUIsl OKpYXalolleld cpeibl; OCO3HAHHME T100albHOTO

XapakTepa 3KOJOTUYECKUX MPOOIeM U IMmyTel ux



peleHus; criocoOHOCTh MCIOJIB30BaTh MpUOOpEeTaeMble MPU U3YUYEHUU OMOIOTHU
3HAHMST W YMEHHUSA MpU PEIIEHUU TMpoOJeM, CBSI3aHHBIX C palMOHAIBHBIM
NPUPOAOIIOIb30BaHUEM  (COOMIOJIEHUE  TMpaBUIl  TOBEIEHUS B  IMPHUPOJIE,
HaIpaBJICHHBIX HA COXpPAHEHHWE pPABHOBECHUS B JKOCHUCTEMAX, OXPaHY BHJIOB,
HKOCUCTEM, OHOC(epbl); aKTUBHOE HENPUSATHE ICHCTBUN, MPUHOCIIIMX BpE/
OKpYyXarolled NPUPOAHOW Cpelle, YMEHHE IPOTHO3UPOBATh HEOJIAroNnpuUsiTHHIC
HKOJIOTUYECKUE TOCIEACTBUS MPENPUHUMAEMBIX ACHCTBUN U MPEeAOTBpallaTh UX;
HaJIM4KE Pa3BUTOTO SKOJOTUYECKOTO MBILUICHUS, SKOJIOTHYECKOM KyIbTYpPHI, OTbITA
JESATEIbHOCTH YKOJIOTHYECKON HAMPaBIEHHOCTH, YMEHUSI PYKOBOJICTBOBATHCA UMU
B TO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBLHOM MPaKTUKE, TOTOBHOCTH K
YYaCTHUIO B IPAKTUUECKOMN AEATEIbHOCTU SKOJIOTHUYECKON HAITPABICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:
c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO pa3BUTHUSI HAYKH W OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJoOre
KYJbTYpP, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;
COBEPILICHCTBOBAHUE SI3BIKOBOM M YMTATEIIbCKOW KYJIbTYpbl KakK CpEACTBA
B3aMMOJICUCTBUSL MEXIY JIOJbMU M TO3HAHMS MHUpPA; TOHUMAHUE CHEHUPUKU
OMOJIOTMM KaK HayKH, OCO3HaHus €€ poiu B (HOPMUPOBAHUM PAMOHAIBHOTO
HAyYHOI'O MBIIUICHUSA, CO3JaHUU LEIOCTHOTO MNPEACTABICHUS 00 OKpYKarouleM
MHUpE KaK O €IWHCTBE MPUPOJIbI, YEJIOBEKa U OOIIECTBA, B MO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH W PEIICHUH MPOOJIeM COXPAHEHHS TPHUPOIHOTO PABHOBECHS;
yOeXKIEHHOCT, B 3HAYUMOCTH OWOJIOTHUH IS COBPEMEHHOM IMBUJIM3AIUU:
oOecrieyeHuss HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3/IaHUE TEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CIIOCOOHBIX  pemiaTh  PecypcHble  MPOOJEMbl  pPa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTe BBIXOAA M3 TJIOOAIBHBIX YKOJIOTHUUECKHUX MPoOIeM U
oOecrieueHusi mepexola K  YCTOWYMBOMY  Pa3BUTHUIO,  PAIMOHAILHOMY
WCIIOJIb30BAHUIO TIPUPOJHBIX PECYPCOB U (HOPMUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HH, 3aMHTEPECOBAHHOCTh B TOJYYCHUU OMOJOTHYECKUX 3HAHUUA B IEJAX
MOBBIIICHUS OOIIEH KyIbTYPhI, €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, KaK COCTaBHOMN
yacTl (YHKIMOHAJIHHOM TpPaMOTHOCTH OOydYarommxcs, (GopMUPYEeMOW TMpu
W3YYCHUU OWOJIOTHH; TOHUMAaHKE CYIIIHOCTH METOJIOB MO3HAHUS, UCTIOIh3YEMBIX B
€CTECTBEHHBIX HayKaX, CIMOCOOHOCTH HCIIOJIb30BATh IOJTy4aeMble 3HAHUS IS
aHanu3a U OOBSCHEHUS SBJICHUN OKPYKAIOIIETO MUPA U MPOUCXOANIUX B HEM
W3MEHEHUH, yMEHUE JellaTh OOOCHOBAHHBIE 3aKIIOYCHHUS HA OCHOBE HAYYHBIX

(baKTOB H UMCHOIHXCA AAaHHBIX C LCJIbIHO IIOJIYYCHUSA JOCTOBCPHBIX BBIBOJOB;



CIIOCOOHOCTH CAMOCTOSITEIIEHO UCTIOH30BATh OMOJIOTHYECKUE 3HAHUS JIJIST PEIICHUS
npo0ieM B pealbHBIX >KU3HEHHBIX CHUTYallMsIX; OCO3HAHUE IIEHHOCTU Hay4yHOU
JeSATEeIbHOCTH, TOTOBHOCTH OCYIIECTBIISTh

MPOEKTHYIO U UCCIIEA0BATENBCKYIO ACSITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;
TOTOBHOCTb U CLIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHHUIO U CaMOOOPa30BaHHMIO,
K aKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHUM MO0 OMOJIOTMH B COOTBETCTBUH C
’KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METANIPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yJbTaThl OCBOEHUsA ydeOHoro mnpeamera «buosorus»
BKJIIOYAIOT: 3HAaYUMble Uil (OPMHUPOBAHUS MHMPOBO33PEHHUSI OOYYaIOLIUXCS
MEXIMCIUIUIMHAPHBIE (MEXIPEAMETHBIE) OOIEHAYUYHbIEC MOHSTHS, OTpakalollue
LEJIOCTHOCTh HAyYHOM KapTUHBI MHpa U CHEeUUM(HUKYy METOJOB TMO3HAHUS,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax (BEILECTBO, HEPIHs, SBJICHHE, MPOLECC,
CUCTEMA, Hay4dHbIH (DaKT, NPUHIIMI, TUIIOTE3d, 3aKOHOMEPHOCTh, 3aKOH, TEOpUS,
UCCJeI0BaHNE, HAOJIIOIEHHE, U3MEPEHUE, SKCIIEPUMEHT U IPYTUX ), YHUBEPCAIbHbBIE
yuyeOHble JeicTBHUsS (TO3HABATENbHbIE, KOMMYHUKATHUBHBIE, PETYJISTUBHBIE),
obecneunBaroniye GopMmrupoBanue (GyHKIIMOHATBHON IPAMOTHOCTH M COIUATIBLHOMN
KOMIIETEHLIIMH ~ 00ydYaromuxcsi, CIOCOOHOCTh  OOy4YarOIIMXCS  HMCIOJIb30BaTh
OCBOEHHbIE MEXIMCUUIIIMHAPHBIC, MUPOBO33PEHUECKHE 3HAHUS U YHUBEPCAJIbHBIE
y4eOHbIE IEMCTBUS B TO3HABATEIBHON U COLIMAIBHON MIPAKTHUKE.

MeranpeaMeTHbIE pe3yibTaTbl OCBOEHHUS MPOTPAMMBI CPEAHEro OOIIEro
00pa30BaHus JOJKHBI OTPaXKaTh:

OBJ1ajieHMe YHUBEPCAJIbHBIMU Y4eOHBIMU
MO3HABATEJbLHBIMU JeiicTBUAMH: 1) 0a30BbIe JJOrHYECKHe
NeHCTBUSA:

CaMOCTOATENIbHO  (OPMYJIMPOBATh M aKTyalM3WpoOBaTh  MIPoOOIEMYy,
paccMmaTpuBaTh €€ BCECTOPOHHE; MCIIOJIB30BaTh IIPU OCBOCHUM 3HAHUW MNPUEMBI
JIOTUYECKOTO MBINIUICHHUs (aHalM3a, CUHTE3a, CPaBHEHUS, KIACCHU(PUKAIINH,
0000IIIeHNs), PACKPBIBaTh CMBICI OHMOJOTHMYECKUX TOHATHM (BBIACIATH HX
XapaKTePHBIC MPU3HAKHU, YCTAaHABIIUBATH CBS3H C IPYTHMH TOHITHSIMHU ); OTIPEICIISTh
IIEJIN IeITEIbHOCTH, 3aaBas TapaMeTPbl U KPUTEPUH MX
JTOCTHKEHHSI, COOTHOCUTD PE3YJIbTaThl ACATEIBHOCTH C MOCTABJICHHBIMH IEISIMU;

UCIOJIb30BaTh OMOJOTMYECKHE MOHATUS ISl OOBsICHEHUS (DAKTOB M SIBJICHUMN



YKUBOU MIPUPOIBI; CTPOUTH JIOTHUECKUE PACCYKIACHUS (MHIYKTUBHBIE, 1eTYKTUBHBIC,

110 aHAJOTHH), BBIABIIATH 3aKOHOMEPHOCTH M IIPOTUBOPEYHS B paccMaTPHUBACMBIX

SIBJICHHUSIX, (JOPMYJTHPOBATH BEIBOIBI M 3aKIIOUCHUS; IPUMCHSATH CXEMHOMO/ICTIbHBIC

CpeICTBa IS TPECTABICHUS CYIIECTBCHHBIX CBS3CH M OTHOIICHHHA B M3y4aeMbBIX

OMOJIOTHYECKUX 00BEKTaX, a TakKe MPOTHBOPECUUIH Pa3HOTO POJia, BHISIBICHHBIX B

pasIMYHBIX WHOOPMAIMOHHBIX HCTOYHUKAX; pa3padaThiBaTh IUIAH PCIICHHS

IPOOJIEMBI ¢ YIETOM aHaIN3a UMCIOIIUXCS

MaTepUATbHBIX W HEMaTepPHATBHBIX PECYpPCOB; BHOCUTh KOPPEKTHUBHI B
NEeSATETLHOCTD, OIEHUBATh COOTBETCTBUE PE3YJIBTATOB

IIEJISIM, OIIGHUBATh PHUCKH TMOCJICACTBHM JIEATEILHOCTH; KOOPAMHUPOBATH U
BEITIOJTHATH Pa00TY B YCIOBUAX PEATBHOTO,

BUPTYaJIbHOTO W KOMOWHHMPOBAHHOTO B3aMMOJICUCTBHS; pa3BHBaTh KpPEaTHBHOE
MBIIIJICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIeM.

2) 0a3oBble HMCCJIeIOBATeIbCKHE JAeHCTBHSI: BIAJCTh HAaBBIKAMHU Y4eOHO-
UCCJIEI0BATENHLCKON U MMPOSKTHOM JIeATeTbHOCTH, HABBIKAMH pa3pelieHus Mpooiem,
CIIOCOOHOCTBIO UM TOTOBHOCTBIO K CAMOCTOSTEIILHOMY IOUCKY METOJIOB PEIICHHUS
MPAKTUYECKUX 3a/1a4, MPUMEHEHUIO Pa3IUYHBIX METOAO0B MO3HAHUS; UCIIOIh30BATh
pa3MyHble BHUJIBI  JIEATEILHOCTH 10 TOJYyYEHHIO HOBOTO 3HAHUS, €ro
WHTEpHIpEeTaluu, MPeoOpPa30BaHUIO U MPUMEHEHHUIO B YYCOHBIX CUTYyaIUsX, B TOM
YUCJIC TIPU CO3/IaHUM YUCOHBIX U COITMAIBHBIX MPOCKTOB; (HOPMHUPOBATh HAYUHBIH
THUTI MBIIJICHUS, BIAJACTh HAYIHOM
TEPMHUHOJIOTHEH,

KJIFOUEBBIMU TOHATUSAMH M METOJAaMH; CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIE
3a/1aqyu B 00pa3oBaTeNbHON
JESATETLHOCTH M AKU3HEHHBIX CUTYAIIHSIX; BBISBIISITH IPUUUHHO-CIICICTBEHHBIC CBSI3U
U aKTyaJIu3upoBaTh 3a/lady, BBIABUTATh THUIOTE3y €€ pEeIICHUs, HaXOIUTh
apryMeHThl JJIS J0Ka3aTeIbCTBA CBOMX YTBEPIXKICHUH, 3a/JaBaTh MapaMeTpbl H
KPUTEPUHN pEIICHUS; aHAIM3UPOBATh IMOJYYEHHBIE B XOJI€ PEIICHUS 3a/auu
pe3yNbTaThl, KPUTUYECKH OICHUBATh WX JIOCTOBEPHOCTh, MPOTHO3UPOBATH
W3MEHEHHE B HOBBIX YCJIOBHSX; /1aBaTh OIIEHKY HOBBIM CHUTYyaIUsIM, OIICHUBATh
MPUOOPETEHHBINM  OMBIT; OCYIIECTBIISITh II€JICHANIPABICHHBIM TOWCK TIEpeHoca
CPEJICTB U CIIOCOOOB
NeHcTBUS B Npo(ecCHOHAIBHYIO Cpedy; YMETh TIEPCHOCHTh 3HAHHS B
MO3HABATEIILHYIO U TIPAKTUYECKYIO 00J1aCTH



KU3ZHENICATCIIbHOCTH; yYMETh HWHTETPUPOBATh 3HAHWUSI W3 Pa3HBIX TMPEIMETHBIX
oOJnacTeil; BbIIBUTaTh HOBBIE UJEH, MpejiaraTb OPUTHHAIbHBIE MOIXO0Abl U
penieHus,

CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmaunmei:

OpPUEHTHUPOBATHCS B PA3IMUHBIX UCTOUYHUKAX MH(MOpMAIU (TEKCTe Y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTEpaType, OHOJOTHYECKUX CIOBapsiX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax HaHHBIX, B MHTepHeTE), aHaIU3UpOBaTh
MH(OPMAIUIO PA3IUYHBIX BUIOB U (POPM MPE/ICTABIICHUS, KPUTUUECKU OLICHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTH; (DOPMYIUPOBATH 3aMIPOCH U IPUMEHSITh
pa3MyHble METOJbI TpPH TMOUCKE M OTOOpe OHoJorHYecKord HH(pOpPMAaIIUU,
HEOOXOJMMMOW It BBIMIOJHEHHUS y4eOHBIX 3ajady; npuoOpeTaTh  OMbBIT
UCITIOJIb30BaHUS UH()OPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOT U,
COBEPILIEHCTBOBATh KYJIbTYPY AKTHBHOTO HMCIOJB30BAHMS PA3UYHBIX IMOMCKOBBIX
CUCTEM; CaMOCTOSTEIBLHO BBIOMpaTh ONTUMAJBHYIO (OpMYy MpeACTaBICHUS
ounonornyecko nHbopmaiuu (CXembl, TpadUKu, T1arpaMmbl, TAOIUIIbI, PUCYHKHU U
Apyroe);

UCIIOJIb30BaTh HAy4HBIA SI3bIK B KauecTBe CpelcTBa Tpu paboTe ¢
Ouonornyeckor uMHPOpMAIMEH: TMPUMEHATh XUMUYECKUe, (U3HMYECKUEe U
MaTeMaTU4YeCKUe 3HAKU M CHMBOJIBI, (OpMYIbl, aOOpeBHATYpy, HOMEHKIATYDY,
UCIIOJIb30BaTh M TPEoOpa3oBbIBATh  3HAKOBO-CHMBOJMYECKHUE  CPEJNICTBA
HaTJISTHOCTH;

BJIQ/ICTh HAaBBIKAMH PACMO3HABAHUS U 3aIIUTHI
uHdopmaIu, THPOPMaIIMOHHOM 0€30MaCHOCTH JTUYHOCTH.

OBjajieHue YHHBEPCAJbHBIMM KOMMYHUKATUBHBIMHM J1€CTBUSIMU:

1) o0leHHe: OCYIIECTBIATh KOMMYHHUKAIIMM BO BCEX cdepax >KU3HH,
AKTUBHO Y4aCTBOBATh B AMAJIOTE WJIA AUCKYCCHU TIO CYIIECTBY 00CYXKIaeMOI TEMBI
(yMeHHe 3aaBaTh BOIPOCHI, BBICKA3bIBATh CY)KJICHHUSI OTHOCUTEIIEHO BBITIOJIHCHUS
npeiaraeMon 3a1auu, yYUThIBaTh HHTEPECH! U COTIIACOBAHHOCTD MO3UIIUN JPYTHUX
YYaCTHUKOB JWajora WM TUCKYCCHH); paclio3HaBaTh HEBEpOAIbHBIC CpEICTBa
OOIIeHNs, TOHUMATh 3HAYCHHUE COIMAIIBHBIX 3HAKOB, MPEIOCHIIOK BOSHUKHOBCHHSI
KOH(DJIMKTHBIX CHUTYallMid, YMETh CMSATYAaTh KOH(IUKTHI M BECTH IIEPETOBOPHI;
BJIQICTh PA3IUYHBIMU CHocoOaMu OOIICHWS M B3aWMOJCHCTBHS, TOHUMATh

HaAMEPEHUS JPYTUX JIOJICH, TPOSIBISATh YBAKUTEIBHOE OTHOIICHUE K COOECETHUKY



U B KOPPEKTHOU Popme PopMyTUpOBaTh CBOU BO3PAXKEHHUS; Pa3BEPHYTO U JJOTUIHO
U3JIaraTh CBOIK TOYKY 3PEHHUS C UCIOIb30BaHUEM

SA3BIKOBBIX CPCACTB.

2) COBMECTHAsl  JIeATeJbHOCTh:  TOHMMAaTh U HUCIOJIb30BaTh
NpPEeUMyIeCTBA KOMaHIHOW Y UHAMBUAYaTbHOW paboOThl TMpU  pElICHUU
OnoNornyeckon  mpoOsiemMbl, OOOCHOBBIBATH HEOOXOAMMOCTb  NPUMEHEHHUS
IpynnoBeIX (GopM B3aUMOJICHCTBUSA MpPU pEUICHUU Y4eOHOW 3ajauu; BbIOMpATH
TEMAaTUKy U METO/Ibl COBMECTHBIX JEHCTBUM C y4ETOM OOITUX
WHTEPECOB M BO3MOKHOCTEW KaXJOT0 4YjeHa KOJUIEKTHBA; MPUHUMATH LIEJU
COBMECTHOM JESTENIbHOCTH, OPTaHU30BbIBATh U KOOPJIMHUPOBATH JEHCTBUS 1O €€
JIOCTHXKEHUIO: COCTABIIATH IJIaH JACHCTBUH, paclpeAeisaTh POJid ¢ y4ETOM MHEHUN
YYaCTHUKOB, OOCYXIaTh PE3yJIbTaThl COBMECTHOU paOOTHI; OLICHUBATH KAaYECTBO
CBOETO BKJIaJIa U KXKIOTO Y4aCTHUKA KOMAaH/]IbI B
o0t pe3ynbTar Mo pa3pabOTaHHBIM KPUTEPHSIM; MpeJiaraTh HOBBIE MPOEKTHI,

OILICHUBATh UJICH C MMO3UIIMH HOBU3HBI,

OPUTMHAJIBHOCTH, TMPAKTUYECKON 3HAYUMOCTH; OCYIIECTBJISITh IMO3UTHUBHOE

CTPAaTETUYECKOE MOBEICHHUE B PA3IMYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUITHATHBHBIM.

OByaieHHe YHMBEPCAJIbLHBIMH PeryJISSTUBHBIMHU AeHCTBUAMM:

1) caMmoopraHu3amusi: KCI0JIb30BaTh OMOJIOTMUYSCKUE 3HAHUS IS BBISIBIICHUS

npoOJieM U uxX
pelIeHus B OJKM3HEHHBIX W YYEOHBIX CHUTYyallusAX; BBIOMpaTh Ha OCHOBE
OMOJIOTUYECKUX 3HAHUM 11€JIEBBIE U CMBICIIOBBIE YCTAHOBKU B CBOUX JICUCTBUSX U
IIOCTYIIKaxX IO OTHOILUEHUIO K XUBOM IPUPOJE, CBOEMY 3J0POBBIO U 3JI0POBBIO
OKPY’KAIOUIUX; CAMOCTOSITENIbHO OCYIIECTBISATh MO3HABATEIbHYIO AESTEIbHOCTD,
BBISIBIIATH TIPOOJIEMBI, CTaBUTh HU (HOPMYITUPOBAThH COOCTBEHHBIE 3aJaud B
0o0pa30BaTeNbHON NEATEIbHOCTH U JKU3HEHHBIX CHUTYaIlUsAX; CaMOCTOSITEIIBHO
COCTABJISITH IJIAaH PEIICHUS MPOOIEMBI C YIETOM
UMEIOIITUXCSI PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEM W MPEANIOYTEHUM; JTaBaTh

OIICHKY HOBBIM CUTYAIIMsIM; PACIIUPATh PAMKH y4€OHOTO IIPEeIMETa Ha OCHOBE

JUYHBIX TPEATIOYTEHUH; IeJaTh OCO3HAHHBIN BHIOOP, apryMEHTHUPOBATh €ro,

OpaTh OTBETCTBEHHOCTH
3a pelIeHue; OLICHUBATh MPUOOPETEHHBIHN OIBIT; CIOCOOCTBOBATH (POPMUPOBAHUIO U
NPOSIBJICHUIO IIUPOKON 3pyAHMIIMM B Pa3HbIX 00JIAaCTAX 3HAHUN, TOCTOSIHHO

TIOBBIIIATE CBOW 00OPa30BaTENIbHBIA W KYJbTYPHBIH YPOBEHB. 2) CAMOKOHTPOJIb:



AaBaTb OICHKY HOBBIM CHUTyallUsAM, BHOCHUTbL KOPPCKTHBBI B ACATCIBLHOCTD,
OIOCHUBATDb COOTBCTCTBUC PE3YJIbTATOB LCJIAM, BJIAACTh HABBIKAMHA MMO3HABATECIbHOU
pC(I)JIGKCI/II/I KaK OCO3HaHUs COBCPIIACMBIX I[Gf/iCTBHfI N MBICJIUTCIIBHBIX ITPOLICCCOB,
HUX PC3YyJIbTATOB H OCHOBaHHﬁ, HCIIOJIBb30BaATh HpI/IéMLI pe(i)J'ICKCI/II/I T OLCHKH
CUTyalluu, BI)I60pa BCPHOI'O PCIICHUA, YMCTh OLUCHHBATH PUCKH U CBOCBPCMCHHO
MIPUHUMATDb PCHICHUA 110 UX CHHMIKCHHIO, IIPUHUMATb MOTHBBI 1 API'YMCHTHI IPYI'UX
IIpHU aHAJINU3C PC3YyJIbTATOB

JIeSITCIIbHOCTH;

3) npuHATHE ce4sl U APYIUX: IPUHUMATD CeOsl, MOHUMAsi CBOU HEJIOCTATKU U
JOCTOMHCTBA; NPUHUMATh MOTHBBI M apryMEHThl APYTUX I[pU aHAIU3E
pe3ynbTaTOB

NesATEIbHOCTH; IPU3HABATh CBOE MIPABO M MPABO APYTHX HA OIIMOKH; pa3BUBATh
CIOCOOHOCTH MOHUMATh MHUP C TIO3ULUU APYTOro YeJOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHbie pe3ynbTaThl ocBoeHus mnporpamMmbl COO mo Ouojoruud Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue Ay yaeoHoro npeamera «bruonorus
Hay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUN MO OCBOCHUIO, MHTEPIIPETAIIUU U
peo0pa30BaHUI0 3HAHUM, BUJBI ACATEIBHOCTH MO TOJYYCHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUW B Pa3IMYHBIX YYEOHBIX CUTYyaIlMsX, a TAaKKe B PEaTbHBIX
KU3HCHHBIX CUTYyaIlUsX, CBA3AHHBIX C Oumosorueil. B mporpamme mnpenMeTHbIe
pPE3yNbTaThl PEACTABIICHBI IO TO/1aM 00YUYEHHUSI.

[IpeameTHbIe pe3ynbTaThl OCBOEHUsSI yuyeOHOro mpeameta «buonorus» ¢ 10
Klacce NOJIKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTH 3HAHUM O MECTE U POJIH OMOJIOTHH B CUCTEME HAYYHOTO
3HAHMS €CTECTBEHHBIX HAYK, B (DOPMUPOBAHIHN COBPEMEHHON €CTECTBEHHOHAYUYHOMN
KapTUHBI MUpa U HAYYHOTO MUPOBO33PEHUS, O BKIIAJE POCCUMCKUX U 3apyOeKHBIX
y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, (YHKITMOHATHLHOU TPAMOTHOCTH YeTIOBEKA
JUTS pEIIeHUs )KU3HEHHBIX 33]1a4; YMEHHE PACKPBIBAThH COJIEPKaHNE OMOJIOTHYECKIX
TEPMUHOB W TOHATUMN: KU3Hb, KJIIETKA, OPraHu3M, MeTabom3M (0OOMEH BEIECTB U
MPEBpAILEHUE HHEPTHH), TOMEOCTa3 (CaMOpEeryJsiius), YpPOBHEBas OpraHU3alUs
KUBBIX CHCTEM, CaMOBOCIPOM3BENCHUE (PEMPOIYKIMs), HACICACTBEHHOCTbD,

H3MCHYUBOCTb, POCT U PA3BUTUC, YMCHHUC U3JIAraTb OMOJIOrHYECKHE TCOPHUHA



(k1eTouHasi, XpOMOCOMHAs, MyTaIllMOHHAs, ICHTpajbHAs JIOTMa MOJCKYJISPHON
ouosiorun), 3akonsl (I'. Mennens, T. Moprana, H. 1I. BaBunoBa) u yuenus (o
HEHTpaX MHOroo0pasusi M TMPOUCXOXKACHUS KyIbTypHbIX pactennid H. U.
BaBuiioBa), onpeaenaTh IpaHUllbl UX IPUMEHUMOCTH K KUBBIM CHCTEMAaM; YMEHHUE
BJIAJETh METOJAMHU HAyYHOI'O MO3HAHUS B OMOJIOTMM: HAOJIOJEHHE U ONUCaHUE
KUBBIX CHCTEM, TMPOIECCOB U SIBJICHUN, OpraHu3aluus U MPOBEJCHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIIBIXKEHHUE TUTIOTE3bI, BBISBIIEHUE 3aBUCUMOCTH
MEXIY HCCIEAyeMbIMU BEJIMYMHAMU, OOBSICHEHHE TOJYYEHHBIX pPE3YyJbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX MOHATHH, TEOPUM U 3aKOHOB, YMEHHE JI€JIaTh BHIBOJIbI
HAa OCHOBAHUU IMOJYYCHHBIX pPE3yJbTaTOB; YMEHHUE BBIACIATH CYIIECTBEHHbIE
MPU3HAKKM BUPYCOB, KIETOK TMPOKAPUOT U OYKAPUOT, OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH TPOIECCOB: OOMEHa BEIECTB U
MpEeBpAIleHUs SHEPTUU B KIIETKE, (DOTOCUHTE3a, MIIACTUYECKOTO U DHEPTreTUIECKOTO
oOMeHa, XEMOCHHTE3a, MMHTO3a, MeHo03a, OIUIOJIOTBOPECHUS, Pa3MHOKECHUS,
WHUBUyaJIbHOTO Pa3BUTHSI OpTaHU3Ma
(oHTOTrEHE3); yMEHUE MPUMEHSITh MOTYyUYCHHBIC 3HAHUS JIJ11 OOBSICHEHUS
OMOJOTHYECKUX TIPOIIECCOB U SBJICHUH, IS MPUHATHS MPAKTUUECKUX PEIICHHUHA B
MOBCETHEBHOM JKM3HU C II€JIbI0 00ecIieueHus1 0€30MacCHOCTH CBOETO 37I0POBBS U
3JI0POBbBS OKPYKAIOUTUX JIFOJICH, COOITIOICHUSI HOPM TPAaMOTHOTO TTOBEICHHUS B
OKpY’Karoliel MpUpoIHON cpefie, TOHUMaHUEe HEOOXOAUMOCTH UCIIOIb30BaHUs
JOCTHUKEHUHU COBPEMEHHOW OHOJIOTHH U OMOTEXHOJIOTUN JUTS
PaIrMOHAIBHOTO MPUPOIOTIONB30BAHKS; YMEHUE PEIIATh AIeMEHTapHbBIS
TCHETHYECKHUE 3a]]a4l Ha MOHO- M IUTHOPUTHOE CKPEIIUBAHUE, CIICTUICHHOE
HACJIEIOBAHUE, COCTABJIATH CXEMbl MOHOTUOPHUIHOTO CKPEUTUBAHUS JIJIS
MpeICKa3aHms HACIeJOBAHUS TPU3HAKOB Y OPTaHU3MOB; YMEHHUE BBITIOJNHATH
71a00paTOpHBIE U IPaKTUYECKUE paboThl, COOJIIOAAThH
npaBuia mpu pabore ¢ yuyeOHBIM M JIAOOpaTOPHBIM O0OPYTOBAaHUEM; YMEHHUE
KPUTUYECKA OIEHWBATh M WHTEPIPETUPOBATH HWHOOPMAIUIO OHOJIOTHYECKOTO
coJlep KaHMsl, BKITIOYAIONTYIO TCEBJIOHAYYHBIC 3HAHUS U3 PA3JTMYHBIX MCTOYHUKOB
(cpencTBa mMaccoBoii HH(POPMAIIMK, HAYYHO-TIOMYJISIPHBIE MaTepUaibl), STHYCCKUE
aCTIEKThl COBPEMEHHBIX HCCIICIOBAHUN B OMOJIOTHH, MEIUIIMHE, OMOTEXHOJIOTHH;
yMEHUE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIE COOOIIEHUS, 0000IIas
Ononornyeckyro  HHGOPMAIMIO W3  HECKOJIBKUX  HCTOYHHKOB, T'PAaMOTHO

WCITIOJIH30BATh TOHATHUIHBIN armapaT OMOJOTHH.



[IpeameTHBIC pe3ynbTaThl OCBOCHUSI ydeOHOTO Tpenmera «buomorus» ¢ 11
Kjlacce NOJKHBI OTPAXKaTh:
c(hOpMHUPOBAHHOCTH 3HAHUM O MECTE U POJIH OMOJIOTUH B CUCTEME HAYYHOTO
3HaHUs €CTECTBEHHBIX HAayK, B (POPMUPOBAHUN COBPEMEHHOMN €CTeCTBEHHOHAYYHOMN
KApTUHBI MUpa U HAYYHOTO MUPOBO33PEHHUS, O BKIIAJE POCCHUICKUX U 3apyOeKHBIX
y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUH, GYHKIIMOHATIBLHONU TPAMOTHOCTH YEJIOBEKa
JUTSl pELIEHUS )KU3HEHHBIX 33]1a4; YMEHHE PACKPBIBATh COJIEPKaHNE OMOJIOTMYECKUX
TEPMHUHOB M TIOHSTUN: BUJ, MOMYJSALHUsS, TeHO(DOH, BOJIOLUS, TBUKYIIUEC CHUIIBI
(paxkTOpBI) HBONIOIUHU, TPHUCTIOCOOJICHHOCTh OPTaHU3MOB, BHI000pa30BaHUE,
IKOJIOTUYECKUE (PAKTOPBI, SKOCHUCTEMA, MPOIYLEHTHI, KOHCYMEHTBI, PEAYLEHTHI,
LeNu TUTaHUs, HKOJOTHYecKas Nupamuaa, OuoreoreHo3, Ouocdepa; ymeHue
u3jaraTb OWojornyeckue Teopuu (dBosonvoHHas Teopuss Y. JlapBuHa,
CUHTETHYECKasl TEOPHsI HBOJIIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apOJIbIIIEBOrO
cxoncrBa K. M. bapa, uepenoBanus riiaBHbIX HAIPABICHUN U ITyTEN 3BOJIIOIUA A.
H. CesepiioBa, yuenus o ouochepe B. U. BepHajackoro), onpeaensiTe rpaHUllbl UX
IPUMEHUMOCTH K >KMBBIM CHUCTEMaM; YMEHHE BJIAJE€Th METOJAMH HAy4YHOI'O
MO3HAHUA B OMOJIOTUM: HAOJIOJIEHUE M ONHCAHHME >KUBBIX CHUCTEM, IMPOLIECCOB U
SBJIICHUI, OpraHu3alus ¢ MpPOBEJEHUE OHOJOTMYECKOr0  AKCIEPHUMEHTA,
BBIJIBUKEHUE THUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXKIY HCCIEAYEMbIMU
BEJIMYMHAMU, OOBSICHEHHE MOJIYUEHHBIX PE3YJIbTATOB, UCIOJIb30BAHHBIX HAYYHBIX
MOHATUH, TEOPUI U 3aKOHOB, YMEHHUE JI€TaTh BHIBOJIbI HA OCHOBAHUH MOJIYYEHHBIX
pEe3yNbTaTOB, yMEHHWE  BBIACIATH  CYIIECTBEHHbIE  NPU3HAKH  CTPOEHUS
OMOJOrMYECKUX OOBEKTOB: BHJAOB, MNOMYJSLUUNA, TPOIYLEHTOB, KOHCYMEHTOB,
pPEAYLEHTOB, OHMOTreOlIEHO30B U  JKOCUCTEM, OCOOEHHOCTH  IPOLIECCOB:
HACJIEICTBEHHOM HW3MEHYMBOCTH, ECTECTBEHHOTO OTOOpa, BUA000pa30BaHUS,
IPUCIOCOOJICHHOCTH OpPraHU3MOB, JEHCTBUS OSKOJOTHYECKHX (DaKTOpOB Ha
OpraHu3Mbl, IEPEHOCA BEIIECTB U MOTOKA SHEPTUU B IKOCUCTEMAX, aHTPOIIOT€HHBIX
U3MEHEHU B HOKOCHUCTEMax CBOEH MECTHOCTH, KpYroBOpoTa BEIIECTB U
OMOre0OXMMHUYECKHX LIUKJIOB B Onochepe; yMeHre MPUMEHSATh MOJy4YE€HHbIE 3HAaHUS
Ui OOBsICHEHUS! OMOJIOTMYECKUX MPOLECCOB M  SABJICHUW, MJIA TMPUHATHUS
MPAaKTUYECKUX PEIICHHHM B TIOBCEIHEBHOM KWU3HU C Ielbl0 oOecredyeHus
0€30MacHOCTH CBOETO 370POBBSI U 3JI0POBbSI OKPYXKAIOLIUX JIIOJAEH, COOJIIOIECHHUS
HOPM TPaMOTHOTO TMOBEJEHUS B OKpY)KaroUled MNPUPOIHON cpele, MOHUMaHUe

HEOOXOJMMOCTH HCIOJIb30BAHUSI JOCTHKEHUU COBPEMEHHON OHOJOTUM  JJIs



palMOHANFHOTO  MPHUPOJOIONB30BAHMS;,  YMEHHE  peliaTh  JJIEMEHTapHbBIC
OHMOJIOTHYECKUE 33]]a4H, COCTABIISTH CXEMBI

NepeHOCca BEIIECTB U SHEPTUU B IKOCHUCTEMAX (IICTTH TTUTAHUS ); YMEHUE BBITOTHATH

7abopaTopHBIC U MPAKTHYECKHUE pabOThI, COOTIOIATH

npaBuia mpu paboTe ¢ y4eOHBIM W JIADOpaTOPHBIM O0OPYIOBAaHHUEM; YMEHHUE
KPUTHYECKH OIICHUBATh W HMHTEPIPETHPOBATH WHPOPMANUIO OHOIOTHYECKOTO
COZICp KaHUsI, BKIIFOYAIONIYIO TICEBJIOHAYYHBIC 3HAHUS U3 PA3IMYHBIX UCTOYHHUKOB
(cpeactBa  MaccoBoil  MH(OpPMAIMHM,  HAy4YHO-TIONMYJAPHBIE  MaTEpHAalbl),
paccMaTpuBaTh  TJOOAIBHBIE  AKOJIOTUYECKHE IPOOJIEMBI  COBPEMEHHOCTH,
(GbopMHpOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO MO3HIINIO; YMEHHE CO3/1aBaTh
COOCTBEHHbIE NHCHBMEHHBIE U YCTHBIE COOOIIEHHs, 0000IIas OUOJIOTHYECKYIO
UHPOPMAIIHIO U3 HECKOIBKUX MCTOYHUKOB, TPAMOTHO UCIIOIB30BATh TOHSTHIHBIHN

anmnapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTACC
DJIEeKTPOHHbIE
KoauvecTBo yacoB
(undposbie)
oOpa3oBaTe/ibHbIE
HaumeHoBaHue pa3ieioB U TeM
Konrposbubie | IIpakrnyeckue PeCypert
Ne i/ NporpaMMal paﬁoTbl paﬁoTbl
Bcero
1 5 05 bubmuorexa [JOK
Buosorus kak Hayka ' https://m.edsoo.ru/7f41c292
9 1 bubmuorexa [JOK
JKHBbIE CHCTEMBI M MX OPraHU3aLHs https://m.edsoo.ru/7f41c292
3 8 1 1 bubmuorexa [JOK
XUMUYECKUH COCTAB U CTPOEHHE KIIETKU https://m.edsoo.ru/7f41c292
4 6 bubmuorexa [JOK
JKU3He eI TEBHOCTD KIETKH https://m.edso0.ru/7f41c292
5 Pa3zMHOkeHUE 1 HTHAMBUAYATHLHOE PA3BUTHE 5 1 bubnmnoreka [JOK
OpraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencTtBeHHOCTh M MN3BMEHUUBOCTD 9 1 15 bubnmoreka [JOK

OpraHu3MOB

https://m.edsoo0.ru/7f41c292
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y Cenekiust opranu3mMoB. OCHOBBI 3 bubnmoreka [JOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41c292
34 2 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME
11 KJIACC
DJIeKTPOHHbIE
KounyecTBO 4acoB
(undposBbie)
o0pa3oBaTte/ibHbIE
ecypchl
HanmeHoBaHMe pa3jeioB U TeM Kontpoububie | IIpakrnyeckue PeCyp
Ne i/ NMPOrpaMMbl padoThbI padoThbl
Bceero
1 9 1 bubnuoreka [{OK
DBOJIOLMOHHAS OHONOTHS https://m.edsoo.ru/7f41cc74
5 Bo3uukHOBeHUE U Pa3BUTHC )XU3HU HA 10 . 0.5 Bubmmorexa HOK
3emue ' https://m.edsoo.ru/7f41cc74
3 5 1 but6mmorexa [IOK
OpraHu3Mbl 1 OKPY/KAIOIIas Cpea https://m.edsoo.ru/7f41cc74
bubnunorexa LIOK
4 10 1 _
Co00IIIecTBa U IKOJOTHUSCKHE CHCTEMBI https://m.edsoo.ru/7f4lcc74
34 2 2.5
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KJTACC
DJIeKTPOHHbIE
KonuyecTBo yacos
uudposbie
oOpa3oBaTe/ibHbIE
Ne Konrpoabnusie | Ilpakrnueckue | [lara pecypchl
n/n padoThI padoThI U3y CHUs
Tema ypoka Bcero
bubmuoreka [{OK
1 1 https://m.eds00.ru/863e6122
BHONOTHSA B CHCTEME HAYK https://m.eds00.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
[IpakTuueckas padora Ne 1
2 «Hcnonb3oBaHue pa3IMuHbIX 1 0.5
Gronorsecian ofserTon» BuGmorera IOK
OToTHHee ODBEKTO https://m.edso0.ru/863e6122
3 buonornyeckue cucTeMsbl, MPOLECCH U bubmuoreka [IOK
UX U3y4EHHUE 1 https://m.eds00.ru/863e6564
XUMHYECKHNHU cOCcTaB KIeTKU. Boma u but6mmorekxa [IOK
4 1
MUHEPAIbHBIE COJIN https://m.edso00.ru/863e674e
5 1 but6mmorekxa [IOK

benku. CoctaB u cTpoeHue OeIKOB

https://m.edso0.ru/863e6b72
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®epMeHThl — OMOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas pabora

OaxTepuil o]l MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax u ux
OIHCaHHUE»

6 No 1 «M3yueHune KaTaIuTHYECKON 0.5
aKTUBHOCTH ()epPMEHTOB (Ha IIpUMeEpe
aMUJIa3bl WM KaTalasbl)» bubmmoreka [JOK
https://m.eds00.ru/863e6b72
; bubnunoreka LIOK
Vrneonst. JIHIAIEL https://m.eds00.ru/863e6870
8 bubmuorexa [JOK
Hyknentosbie kKuciotss. AT® https://m.eds00.ru/863e6d5c
9 O6o006mmenue 1Mo Teme "XuMHUIeCKui bubmuorexa [JOK
cocTraB KJeTku" https://m.eds00.ru/863e6e88
HcTopus u MeToapl U3y4eHUS KIETKU.
10 Knerounas teopus. Kierka kak
L[eJIOCTHAS JKHUBasl CUCTEMA
CtpoeHue 2yKapuoTUYECKOM KIETKH.
JlaGopatopHnast pabota Ne 2
«3yueHne cTpoeHUs KIETOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5

bubmuorexa [JOK
https://m.edso0.ru/863e6ff0
https://m.edso0.ru/863e716¢
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bubmuorexa [JOK

12 _
OGMCH BEIIECTB WIH METaGomIH3M https://m.eds00.ru/863e766¢
13 bubmuorexa [JOK
doTocHuTes. XeMOCHHTE3 https://m.edso0.ru/863e7c98
14 bu6mmoreka [IOK
DHepreTHyeckuii 06MeH https://m.edso0.ru/863e7aae
’KuzHeHHbIN IUKI KIETKU. [leneHue
KJIeTKH. MuTo03. JIJabopaTtopHas
15 pabora Ne 3 «HabmrogeHne MuTo3a B 0.5
e s e s Bismoro 10K
pofipetiap https://m.edsoo.ru/863e7dc4
16 buocuntes Oenka. Peakius bu6mmoreka [IOK
MaTpUYHOr'0 CUHTE3a https://m.eds00.ru/863e796e
17 bu6mmoreka [IOK
TpaHcsIms — GHOCHHTE3 Gerka https://m.edsoo.ru/863e796e
18 Hexnerounsie GopMbl )KU3HU — bubmuorexa [IOK
BHUPYCBI https://m.eds00.ru/863e7540
bubmuoreka [JOK
19 https://m.eds00.ru/863e81b6
DOPMBI PA3MHOKEHHS OPrAHH3MOB https://m.edsoo.ru/863e831e
20 bu6mmorekxa [IOK

Meiios

https://m.edso0.ru/863e7f4a
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OO0pa3oBaHue 1 pa3BUTHE TOJIOBBIX
kieTok. OMmIo10TBOpEHHE.
JlabopaTtopHas padorta Ne 4

21 0.5
«3yueHne cTpoeHus MOJIOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOTMpernaparax» bubmoreia LOK
potipetiap https://m.eds00.ru/863e81b6
99 WNHnuBunyansHOE pa3BUTHE bubnuoreka [IOK
OpraHu3MoOB https://m.eds00.ru/863e8436
23 I'enernka — Hayka o bubnunoreka [JOK
HACJIEICTBEHHOCTH U U3MEHUYUBOCTH https://m.edso00.ru/863e86f2
3aKOHOMEPHOCTH HacIeI0BaHUs
24 MPU3HAKOB. MOHOTHOpUTHOE BuGnuotexa LIOK
CKpCIIMBAHNC https://m.edso0.ru/863e8878
JuruOpuaHoe cKkpemuBaHue. 3aKkoH
25 HE3aBHCHMOTO HACJICOBAHUS Bubnmorexa [IOK
TpHU3HAKOB https://m.edso0.ru/863e89a4
CuerieHHOE HaclleJ0BaHue
npu3HakoB. JlaboparopHas pabota
2% Neo 5 «M3yueHune pe3ynbTaToB 05

MOHOTHOPHUIHOTO ¥ TUTHOPHUTHOTO
CKpeNIuBaHus y Ap030(HITbI HA
TOTOBBIX MUKPOMpENapaTax»

bubnmoreka [JOK
https://m.edso00.ru/863e8c60
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I'enetuka noma. Hacienosanue

bubnunoreka LIOK

27
MIPU3HAKOB, CIEIIJIEHHBIX C MIOJIOM https://m.eds00.ru/863e8c60
N3menunBocTh. HenacneacTtBenHas
M3MEHYMBOCTH. JIabopaTropHast
28 paborta Ne 6. U3yueHue 05
MOAU(MUKAITMOHHOW U3MEHYHBOCTH, '
MMOCTPOCHHUE BAPUALIMOHHOTO Psa U
Ba HEHHOHHOprK ;130171» o Bubmzorexa IOK
P P https://m.edso0o.ru/863e8efe
HacneacTBenHnass ©”3MEHYUBOCTD.
29 Jlaboparopnas pabora Ne 7. 05
A . :
«AHanu3 MyTalui y 1po3o¢puisl Ha Butmorexa LIOK
TOTOBBIX MUKpoTpeliapataxy https://m.edsoo.ru/863e8efe
30 bu6mmoreka [IOK
[eHeTHKA YenoBeKa https://m.eds00.ru/863e8d78
O6001enue Mo Teme
31 «HacnencTBeHHOCTh U U3MEHYHBOCTD
OpraHUu3MOB»
30 bubnmnoreka [JOK
Cernekius Kak HayKa U MPOIECcC https://m.edso00.ru/863e9214
MeToabl U JOCTUKEHUS CETEKITUT bu6mmorexa [IOK
33 .
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 buortexHonorus kak orpacib bubnmoreka [JOK

MIPOM3BOJICTBA

https://m.edso00.ru/863e9336
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OBIIEE KOJIMYECTBO YACOB I1O
ITIPOTPAMME 34 2 4
11 KJIACC
n/n H3YHEHHUS | JjrekTpoHHbBIE
uudposbie
KOHTpOJII)HbIe HpaKaneCKne oﬁpag()BaTe_]n,H[,]e
padoThI padoThI pecypchl
Bcero
1 1 bubnunoreka LIOK
DBOJIIOLHS U METOJIbI €€ U3yUEHUS https://m.edsoo.ru/863ea20e
5 Hcropus pa3BUTHS IPECTaBICHUN 00 bubnuoreka [IOK
SBOJIIOLAA 1 https://m.eds00.ru/863e9570
3 1 bubnmorexa LIOK
MHKPOSBOTIOHS https://m.edsoo.ru/863e9cle
[Tomynsius kak eMeHTapHas
€MHUIIAa BUJA U SBOJIIOIUH.
4 JlaGopaTopnas pabora Ne 1 1 0.5
«CpaBHeHne BHJIOB IO Bubnnorexa LIOK
MOP(OJIOTHIECKOMY KPUTEPHIOH https://m.edso0.ru/863e99c6
5 JIBIOKyIIME CUITBI (DJIEMEHTapHbIE 1 bubmuoreka [JOK
(bakTOpHl) SBOJIIOLIUU https://m.edso0o.ru/863e9da4
KonuyecTBo yacos
Ne Tema ypoka Hdara
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bubnmoreka [IOK

«I/I3yquI/Ie HCKOIMMaE€MBbIX OCTAaTKOB
paCTeHI/Iﬁ " ) KUBOTHBIX B
KOJIICKIIUAX )

6 :
EcTeCTBeHHbII 0T60p 1 €ro hOpMBI https://m.edsoo.ru/863e9ed0
Pe3ynbTatsl 3BosIOIUN:
MPUCIIOCOOJICHHOCTh OPTaHU3MOB U
5 BH1000pazoBanue. JlaboparopHas 05
pabora Ne 2 «Onucanue '
MPUCIIOCOOJICHHOCTH OpTraHu3Ma U e Bu6uorexa 1JOK
OTHOCHTCIILHOTO XapakTepay https://m.edso00.ru/863e9fde
bu6mmoreka [IOK
8 Hanpasnenust u myTd MaKpO3BOIIOIHH https://m.edsoo.ru/863e9c e
9 Heob6patumocTts 3BOMIOIMH
10 HcTopus xu3HU Ha 3emMiie U METObI
€€ n3y4eHus
11 ['umoTe3bl NPOUCXOKICHHUS )KU3HU Ha Bub6imoreka LIOK
3emte https://m.edsoo.ru/863ea5a6
12 PazButue xu3HM Ha 3eMie 1o 3paM U bubnuoteka [JOK
rnepuoaamM https://m.edsoo.ru/863ea6be
OCHOBHBIE TAITBI BOJTIOIIUU
PACTHTEILHOTO M YKHBOTHOTO MUDA.
13 [TpaxTiueckast padborta Ne 1 05 bubnuorexa [IOK

https://m.edsoo.ru/863ea8bc
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COBpCMeHHaﬂ CcHUCTEMA

bubmuorexa [JOK

14
OpPraHU4YeCcKOro Mupa https://m.edsoo.ru/863ea48e
bu6mmoreka [IOK
15 DBOIONHNS YeJIOBEKA (aHTPOIOrEHES
= (anTp ) https://m.edsoo.ru/863eac2c
16 JBrokymiye cuibl (pakTophl) bubmmoreka [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaUH DBOJIOIAU
yeoBeKa
UYenoseyeckue pacsl U MPUPOIHBIE bubnuorexa [JOK
18
ajanTalnyy 4YeJIoBeKa https://m.edsoo.ru/863eaea2
O00011IeHIE IO TEME
19 «BO3HUKHOBEHHE U PA3BUTHUE KU3HU
Ha 3emiie»
20 ODKOJIorus Kak HayKa
21 Cpenpl 0OuTaHUS U SKOJIOTHUECKHE bu6nmoreka [JOK

(bakTopbl

https://m.edsoo.ru/863eafec
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AbGuoTtndeckue HaKTophbI.
JlaGopaTopHas padota Ne 3.
«Mopdonorudeckue 0COOCHHOCTH

bubnunorexa LIOK

22 eHUM e 0.5
PACTCHHHN H3 PASHbIX MCCT https://m.edsoo.ru/863eb10e
oburtanusy. JlaboparopHas pabora
No 4. «Bnusanue cBeta Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEYyCa)»
bubnunoreka LIOK
23 buotuueckue GaxTopsl
b p https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nonymsiiun. [Ipaktuueckast pabota
24 No 2 «HOI[S‘IGT IJIOTHOCTH ) 0.5
MOMYJISIIIMK Pa3HbIX BUOB PACTCHUI
o5 Coo0bmiecTBa OpraHu3MoOB — bubmmnoreka HOK
OMOoIIeHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI bubmmnoreka HOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTEeNN IKOCUCTEMBI.
27 DKOIOTHYECKUE TUPAMHUILI bubmmorexa LIOK
P ’ https://m.edso0o.ru/863eb5fa
CaoiictBa 3xocucteM. Cykueccust
28 IIpuponHbie 3KOCUCTEMBI
29 AHTPOTIOTEHHBIE YKOCUCTEMBI
30 buocdepa — rinobdanpHas 3xocucTeMa bubmuotexa [IOK

3emin

https://m.edso0.ru/863ebb5e



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

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubmmoreka [JOK

ouocdepsl https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B Onocdepe 3emiaun 1

33 CocymiecTBoBaHUE IPUPOBI U 1 bubnmoreka [JOK

YyeJ0BeYecTBa https://m.edsoo.ru/863ebale

34 O6006menne Tembl «CoobmiecTBa u 1

IKOJIOTHYECKUE CHCTEMBI»
OBILIEE KOJIMYECTBO YACOB I1O0 34 25

[TPOT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

. buonorus, 10 knacc/ ITornomapésa U.H., Kopamnosa O.A., Jlomununa T.E.;
nonx penakuuer Ilonomapéroi N.H., O0mectBO ¢ OTpPaHUYCHHOU
OTBETCTBEHHOCTBIO

N3natensckuii ientp « BEHTAHA-I'PA®y; AKiimoHepHOE 00IIIECTBO

«3marensctBo «lIpocBemienre»

. buonorus, 10-11 kmaccel/ AnapeeBa H.J., OGmiecTBO ¢ orpaHuYeHHOMN
oTBeTcTBeHHOCThIO « MOl MHEMO3MHA»

. buonorus, 11 kmacc/ Ilaceunux B.B., Kamenckuit A.A., Pyorios A.M. u
JpyTrre

/Tlon pen. Ilaceunuka B.B., AkuuoHepHoe obmectBo  «M3marenbeTBO
«IIpocBemenue»

METOINYECKHUE MATEPHUAJIBI 1JId YYUTEJIA
1. ITonomapesa 1.H., Kopuunosa O.A., Cumonosa JI.B. - buonorus. 10 kimacc.

Metoauueckoe nocobue.- M., Benrana - ['pad, 2019;

2. ITonomapesa U.H., Kopuunosa O.A., Cumonosa JI.B. - buonorus. 11 kiacc.
Metoauueckoe nocobue.- M., Benrana - I'pad, 2019.

3. Ilonomapesa W.H. buonorus. 10 kmacc. Pabowas Tterpags. — M,
«Benranal pad».

4, ITonomapeBa W.H. buonorusa. 11 «macc. Pabouas terpags. — M.
«Benranal pad».

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

1. «Enunas  xomnexkuus [udpossix OOpazoBaTenbHBIX PecypcoB»
(http://schoolcollection.edu.ru/).

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

3. http://ebio.ru/ - DnekrponHslii yueOHUK «bruoIOTHD.



© o N Ok

http://bio-ximik.narod.ru/bio/bio.htm - ctpoenue kireTox
http://biokhimija.ru/lekcii-po-biohimii.html - Guoxumus
http://evolution2.narod.ru/index.htm - sporonus
http://nrc.edu.ru/est/r4/ - Guonoruveckas KapTHHA MUPA
http://planete-zemlya.ru/ - Tlnanera 3emiis
http://ecologysite.narod.ru/index.html - sxomorus
http://bio-nica.narod.ru/index.html - 6uonuka






