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COAEPXKXAHHUE YYEBHOI' O IPE/IMETA «bHOJOI'US1»
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaBOM.
Ponb Ononoruu B popMUpPOBAaHUU COBPEMEHHOW HAy4YHOU KapTUHBI Mupa. Cucrema
OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilaccupUKalMs, MOJEeTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbnos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie M NpaKTHYeCKHe PpadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOIOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alUA.

’Kusble cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIA, MOMYISIHOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0IIeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCcTpauu:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
YKABOW MPUPOIBI».

Oo6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMUYECKHUE JJIEMEHTBhI: MaKpODJIEMEHTHI,
MHUKPO3JIEMEHTBI. Bo/la 1 MUHEpanbHbIE BEIIECTBA.

OyHKIMM BOABI U MHMHEpaJIbHBIX BelleCTB B kieTke. llomnepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKUIHUU OENKOB.



depmeHTHI — Onostorrnueckue kKaranuzaTopbl. CTpoeHue pepMeHTa: aKTUBHBIH
1eHTp, cyocrpatHas cnenududHocTh. Kodepmentsl. Burtamunbl. OTimuuns
(GhepMEHTOB OT HEOPTAaHUYECKUX KaTalu3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (TIII0K03a, pru003a U 1€30KCUpr003a), TUcaxapu bl
(caxaposza, JlakTo3a) W moJucaxapuibpl (Kpaxmani, TJIMKOTEH, IIeJITI003a).
buonornueckue GyHKIIUU YTIIEBOAOB.

Jlununer:  Tpurauuepuasl, (ochomunuasl, crepouasl. [uapOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
yTJE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

HykneunoBsie kucinorel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HykienHOBBIX KucnoT. Ctpoenne u Gynkuuu JJHK. Ctpoenne u ¢pynkuuu PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIMH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOACHCTBUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KICTKH.

Kietka kak nienoctHas xuBas cucteMa. OOuiye nmpu3Haku KJIETOK: 3aMKHYyTas
HapykHas MmemOpana, Moiekynbl JIHK kak reHetmdeckuil ammapar, cucrema
CUHTE3a OelnKa.

Tunel KJIETOK: DdyKapuoTUueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUsI TMpOKapHOTUYECKON KieTku. KierouHas crenka Oaktepuil. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >KUBOTHOM H
rpUOHOM KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, IVIMKOKAJIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opranounbl kietku: JIIC, ammapart I'onbmxw,
nr30cOoMBl.  [loyaBTOHOMHBIE OpraHOWIbl KJIETKU: MUTOXOHIAPHUHU, TUIACTHUIBI.
[Ipoucxoxaenre MUTOXOHJpUM u T1iactun. Bunel mmactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBIN IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKU. QYHKIIUU OPraHOUI0B KIIETKU. BKitoueHusl.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue sapa: siaepHas o0oJovKa,
KapuoIia3mMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®panxnun, K. M. bap.

Jnarpammel: «PactipeiesieHne XUMUYECKUX DJIEMEHTOB B HEKUBOU IMPUPOAEY,
«Pacrpenenenne XuMUYECKUX 3JIEMEHTOB B dKUBOW MIPUPOJILH.

Tabmuubr u cxembl: «llepuogmdeckass Tabnuia XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJIb», «brocunTes Oenka», «CTpoeHne MOJIEKYJIbl Oenkay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue mMosekysibl



AT®», «CTpoeHne 3yKapuOTHUYECKOW KIIETKN», «CTpOoeHue >KMBOTHOM KIETKW»,
«CTpoeHrEe pACTUTENBbHON KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIeBOAb, «JIMIuIb.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHWE MJii MPOBEIACHUS
HAOJMIOCHUM, H3MEPEeHHM, SKCIEPUMEHTOB, MHUKPOIpEnapaTbl PaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl)».

JlabopatopHass pabota No 2. «/3ydyeHwe CTpoeHHsS KIETOK pacTEHUMH,
KUBOTHBIX W OaKTepuil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIpEnapaTax U HX
OMHCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelIecTB, WK MeTa0oIu3M. ACCUMUIAIUS (TUTACTUYECKUI OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTrabosn3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB W SHEPrUM B IMOHUMAHUU
MeTabom3ma.

Tunsl oOMeHa BeliecTB: aBTOTPOHBIN U reTepoTpodHbIil. Ponb hepmeHTOB B
oOMeHe BEIIECTB U MPEBPAIIECHUN YHEPTUH B KIIETKE.

®ortocunTe3. CBeroBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dborocunTeza. DPhekTuBHOCTH (OTOCHHTE3a. 3HAUECHUE (POTOCUHTE3A NJIs KU3HU
Ha 3emiie. BausiHue ycnoBuil cpenbl Ha (OTOCMHTE3 U CHOCOOBI MOBBILIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTEe3. XEeMOCHHTE3UPYIOIUe OakTepun. 3HAUCHUE XEMOCHHTE3a IS
JKW3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PacriensieHue BEIIeCTB, BbIJCICHUE U
aKKyMYJIMPOBAaHHE SHEPTUU B KJIIETKE. DTalbl dHEepreTuueckoro ooMeHa. ['nukomnus.
bpoxxenne u ero BuIbl. KuclIOpomHOE OKHUCIEHHME, WM KJIETOYHOE [bIXaHHUE.
OxucnurensHoe GocopunrpoBanue. IPHEeKTUBHOCTh FHEPIrETUIECKOTO OOMEHA.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetmueckoil uH@opmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuus — Mmatpuuabli cuaTe3 PHK. Tpancnsuus — GuocunTes
Oenka. Otanbl TpaHciasauuu. KomupoBanue amuHokucnor. Pomnbs pubocom B
OonocuHTe3e Oenka.

Hexkiierounsie ¢popmbl xu3HU — BUpYChl. Uctopust oTkpeiTust Bupycos (. WM.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKMU3HCHHOTO IIMKJIa BUPYCOB.
baktepuodaru. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoneduiura gyenoseka (BUY) — BozOyautens CITM/]a.



OOparHast ~ TpaHCKpumwms, peBepraza W  uHTerpaza. lIpodwumakrtrka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JI€BaHUIA.

JleMOHCTpauM:

[Toptpetsl: H. K. Konbrios, /. U. UBanosckuii, K. A. Tumupszes.

Tabmuubl u cxembl: «Tunel nutanusy, «Mertadonuzm», «MUTOXOHAPHUSDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crtpoenue u xuzHeHHbM nuki Bupyca CIIN/a,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monaenu-anmnkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mojaeb cTpykTypsl JJTHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUYAJIbHOE Pa3BUTHE OPTAaHM3MOB.

KieTouHblii UK, WU JKU3HEHHBIM LUK KiIeTku. MHTepdaza u Mutos.
[Tpoueccrl, mporekatromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIBI.
[{uToNOrM4eckue OCHOBBI  Pa3MHOKEHHUS M  UHAUBUIAYAJIBHOTO  pPa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum murto3za. Ilpomeccsl, npoucxondmue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYEeCKui CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecnonoro
Pa3MHOXEHUS: JCJIICHHE HAJABOE, IIOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKycCTBEHHOE KIIOHHMpPOBaHUE
OpPTraHMW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3MHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuu meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusX Meno3a.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bHOJIOrMYECKUMH CMBICT H
3Ha4YeHUE Meno3a.

["'ameTorenes — mnpouecc 0OOpa3oBaHUs MOJOBBIX KJIETOK Yy >KUBOTHBIX.
[TonoBble *kene3bl: CEMEHHUKU U SIMYHMKU. OOpa3oBaHHE M PAa3BUTHE MOJOBBIX
KJIETOK — TraMmeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOT€HE3 U OBOIEHE3.
OcoOEHHOCTH CTPOCHHS SUIECKJIETOK U crepMaTo30ouaoB. OmIog0oTBOPEHHE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE  (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobnieHue, ractpyisuusi, opraHoreHe3. IloctamOpuonanbHOe paszButhe. THIIBI
NOCTAMOPHUOHAJIBHOTO Pa3BUTHA: NpsSIMOE, HempsiMoe (JIMYMHOYHOE). BrusHue



Cpelbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJACTBA.

Poct u pasButue pactreHuii. OHTOreHE3 I[BETKOBOT'O PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINU Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmumpr 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy [BETKOBBIX pacTeHu», «BereratTuBHOE pa3MHOKEHUE
pacteHuitn, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii nmukim», «Pemmukauus JHK», «Mutos»,
«Meriosy, «IIpssMoe U HenmpsIMOe pa3BUTHE», «l 'aMeTOreHe3 y MJIECKONMUTAIONINX U
yenoBekay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJIEKOIIUTAIOLIETO», «SIMLEeKIeTKa MIeKonuTaromero», «Kapuoknnes B KIETKax
KOpElIKa JIyKa», MarHuTHas MOJEJb-alIUInKauus «J/legeHue KIeTKu», MOJIEIb
JIHK, Mmonenb MmetadazHOi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGopatopuas pabora No 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITpENapaTax».

JlabopatopHas pabora Ne 4. «/3ydeHue CTpOEHHUS TOJIOBBIX KIETOK Ha
FOTOBBIX MUKPOTIIPENapaTaxj».

Tema 6. HacsieAcTBEHHOCTh 1 U3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3aaun reHeTuku. Mlctopus pa3BUTHs reHETUKHU. Pob nuToiaorun
U OMOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
Y4€HBIX B pa3BUTHE TEHETUKU. MeToapl TeHeTHKUA (TUOPUAOJOTUYECKUM,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKUil). (OCHOBHBIE TI'€HETUYECKUE
noHsTusA. [ eHeTnYeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTaHOBJIECHHbIE ['. Menaenem.
MonorubpuiHOe CKpellMBaHUEe. 3aKOH €IWMHO0-00pa3us THOPHUAOB IEPBOTO
nokoJieHus. [IpaBuiio JOMUHHPOBAHUS. 3aKOH PaCIICIUVICHU PU3HAKOB. [ nnore3a
YUCTOTHI raMeT. [1oTHOEe M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJEJOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI  JUTUOPUIIHOTO  CKPEIIMBAHUA.
AHanuzupyouiee ckpeumpanue. Mcnoap30BaHue aHAIM3UPYIOLIETO CKPEIIMBaHUS
JUJISL OTIPEICJICHHS TEHOTHIIA OCOOH.

CuernnieHHoe HacneaoBaHue npu3HakoB. Pabota T. Moprana 1o cuernjieHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapylieHue cuensieHns reHoB B pe3yabTaTe KPOCCUHTOBEPA.

XpOMOCOMHasi TEOpHUsI HACIIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



['enetuka mosia. XpoMOCOMHOE OMNpPEAEIICHUE M0JIa. AYTOCOMBI M TOJIOBbIE
XpoMocoMbl. ['OoMoraMeTHble W TeTeporameTHble opraHu3Mmbl. HacnegoBanue
MPU3HAKOB, CLIETVICHHBIX C MTOJIOM.

N3MeHunBOCTh. BUIbI N3BMEHYMBOCTH: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi M BapyualliOHHAsT KpUBasl.
Hopma peakuuu npuszHaka. KoinmuecTBEHHbIE M KAYECTBEHHBIC MPU3HAKU U UX
HOpMa peakiuu. CBoCTBa MOAU(PUKAIIMOHHON N3MEHYHUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIHMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHas
W3MEHYUBOCTh. Melo3 W TMOJIOBOM TMpollecC — OCHOBa KOMOMHATHUBHOMU
W3MEHYMBOCTUA. MyTaImoHHas U3MEHUMBOCTh. Kitaccudukanust MmyTanuii: TeHHBIE,
XPOMOCOMHBIE, TECHOMHBIC. YacToTa U NMPUYUHBI MyTaluii. MyTareHHble (pakTophbI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HaclieacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOABI TE€HETUKH
YeJIOBEKa: TCHECATOTHYCCKNM, OJIM3HEI[OBBIM, IINTOTCHETHUCCKHM, OMOXMMHUYCCKUH,
MOJIEKYISIPHO-TEHETUIECKHM. CoBpemeHHOE ONIPENICIICHHE T€HOTHUIA!
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, F'€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00JieBaHUSI 4YEJOBEKAa: TeHHBbIE OO0JIE3HHU,
00JIe3HU C HACIEJCTBEHHOM MpPEApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTtnueckue H TreHepaTuBHbe MyTanuud. CTBOJOBBIE KJIETKHU. [IpuHIUIIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, MTPOPHIAKTUKA U JICUCHUS T€HETUYECKUX
Oone3Hel. MenuKo-TeHeTUYECKOe KOHCYJIbTUPOBAHHE. 3HAUYCHHUE MEIUIIUHCKON
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHU YEIOBEKa.

JlemoHncTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBusos.

Tabnuibl u cxembl: « MOHOTHOPHUIHOE CKPEIIUBAHUE U €T0 IUTOTCHETUYECKas
OCHOBA», «3aKOH PACIICTIJIEHUS U €r0 IUTON€HETUYECKAasi OCHOBA», «3aKOH YUCTOTHI
rameT», «JlurubpuaHoe ckpemmBanuey, «Llutonornyeckre OCHOBBI AUTUOPUTHOTO
CKpeIIMBaHusD», «Menosy, «B3auMoaencTBre aiebHbIX TEHOBY, «I eHeTnIecKne
KapThl pacTeHUH, )KUBOTHBIX M 4eJoBeKay, «I eHeThka moiia», «3aKOHOMEPHOCTH
HaCIIEJIOBaHUsI, CLUEIUICHHOTO ¢ TojioM», «KapuoTumnbl yeaoBeKka U >KMBOTHBIX),
«Bunpl uzmeHunBoCTHY», «MoaudukalmoHHas HU3MEHUYMBOCTHY, «HacnemoBanue
pesyc-paktopay, «I'eHeTuka rpyIm KpoBu», « MyTalluOHHAsI ”3MEHYUBOCTHY.

O6opynoBanue: MopAeIU-amIuKaun «MOHOTHOPUIHOE CKpEIIMBaHUCY,
«Hemonmunoe momuHupoBanue», «Jlurnbpumnoe ckpemmBanue», «llepexpéct
XPOMOCOM», MEKPOCKOII 1 MUKpoTipenapart «JIpo3oduinay (Hopma, MyTaruu GOpMbl
KpBUIbEB U OKPACKH Tela), repbapuii «I'opox moceBHOM».



JlabopaTopHble 1 IpakTHYeCKUe PadOThI:

JlabGopaTtopHas pabota Ne 5. «V3ydeHme pe3ynbTaToB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS y IPO30(HIbI HA TOTOBBIX MUKPOIIPENapaTax».

JlabopaTtopHas paborta Ne 6. «M3yueHne MoauUKAIIMOHHON U3MEHUNBOCTH,
MIOCTPOCHUE BAPUALIMOHHOTO PsIIa U BAPUALMOHHOW KPUBOID.

JlaGopaTtopHas pabora Ne 7. «AHamu3 MyTanuid y Apo30(uiIbl Ha TOTOBBIX
MUKpOIpenapaTaxy.

[Ipaktuueckass pabora No 2. «CocTaBieHHe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkuusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka U IMpoLEcC. 3apOKICHUE CENEKUUU U JTOMECTUKAIIHS.
VYyenue H. U. BaBuiioBa o eHTpax NPOUCXOXKAECHHUSI © MHOTO00pa3usl KyJIbTYPHBIX
pacteHuil. LIeHTpbI TPOUCX 0K ICHHS JOMAILIHUX )KUBOTHBIX. COpT, MOpOa, IITaAMM.

CoBpeMeHHbIE METO/IbI celeKIMU. MaccoBblil U MHAUBUAYAIbHBIN OTOOpHI B
CEJEKIIMU pPACTEHUHW M KUBOTHBIX. OIlleHKa J3KCTeppepa. biam3kopoacTBeHHOE
cKpeluBaHue — uHOpuAMHT. Yucras nuHus. CKpelmIMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnast rudbpuanszanus u e€ ycnexu. MickyccTBeHHbIN MyTareHes v nojyueHue
HOJIATIONIOB. JIOCTHKEHN CENEKIIMY PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTrexHonorus kak oTpacib MPOU3BOACTBA. |'€HHAs HMHKEHEpHUs. ITaIbl
co3ganust pexomoOuHanTHOM JIHK wu TpaHcrennsix opranusmoB. Kierounas
uHxkeHepus. Kierounsle KyapTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHUN.
KiioHupoBaHue BBICOKONPOIYKTUBHBIX CEJIBCKOXO3SWCTBEHHBIX OPTaHU3MOB.

Okonoruueckne W dTtudeckue  mnpoosmembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpers: H. 1. Basuios, 1. B. Muuypun, I'. [I. Kapneuenko, M. O.
HBaHOB.

Tabnuupel U cxeMbl: KapTta «lIeHTpbl MPOUCXOXKACHUS U MHOTO00pa3us
KYJBTYPHBIX pacTeHuit», «I[lopoasl 1oMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «Otnanéunas rudpuanzanusy, «Padotsl akanemuka M. @. liBanoBay,
«Ilomumnongus», «OO0beKTh OHOTEXHONOTHMY, «KileTouHble KyIbTypbl W
KJIOHUpOBaHHE», « KOHCTpyHpoOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TUIOJ0B U KOPHETIIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX03IUCTBEHHBIE PACTCHUS.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadoThI:

Okckypcust «OCHOBHBIE METOABI W JOCTHKEHUS CENEKIUU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO, MJIEMEHHYIO bepmy,



COPTOUCTIBITATENIbHBIA ~ y4acTOK, B TEIUIMYHOE XO3AKCTBO, J1AOOPaTOPHIO
arpOYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. JBorOoMOHHAsT OHOJIOT M.

[TpennochlIKM BO3HUKHOBEHMSI HBOJIIOLIMOHHOW TEOPUH. OBOJIIOLUOHHAS
Teopusi U €€ MecTo B OMoNOrMH. BiusiHuEe 3BONIOIMOHHON TEOpUM Ha pa3BUTHE
OHOJIOTUU U APYTHUX HaYK.

CBuzerensctBa 3BomonUU. [lameoHTONOrMYECKHe: MOCIEI0BATEILHOCTh
HOSIBJICHUS BHUJOB B MaJCOHTOJIOIMYECKON JIETONMCH, NEPEXOJHBbIE (OPMBIL.
buoreorpaguueckue: cxoncTso u paznnuue ¢payH u (aop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMsl SMOPHOHOB pa3HBIX BHUIOB
NO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJOTUYHBIC, aHAJOTUYHBIE,
pPYJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BCeX
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapBuna. IIpeanochUlKM  BO3HUKHOBEHUS
JapBUHU3Ma. JIBMOKyIIME CHJIBI HBOJIIOUMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOYKEHHE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEeeiIEHHAass W3MEHYMBOCT,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN OTOOD).

Cunretnueckas teopus sBositonnu (CTI) 1 €€ OCHOBHBIE MOTOKEHHUS.

MuxkpoaBosorus. [lomymnsius kak eAMHUIA BUAA U SBOIIOLUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLHMHA BUAOB B Npupojae. MyTallMOHHbBIN
npouecc M KOMOMHATHBHasT M3MEHYMBOCTH. [lonmynsiiuOHHBIE BOJHBI U JIpeud
reHoB. M3oisumst 1 Murpanus.

EctecTBeHHBIII 0TOOp — HampaBisiomuil Qgakrop 3Boiouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Ipucnoco0IeHHOCTh OpPraHU3MOB KakK pe3yjibTaT 3Bojtouud. [Ipumepsr
MPUCTIOCOOJICHUI Y OpraHu3MOB. ApoMoph03bl M UIUO-a AN TAIHH.

Bun wu BumooGpazoBanue. Kputepum Buma. OcHoBHBIE  (POpPMBI
BHU1000pa30BaHus: reorpaduueckoe, IKOJI0THYeCcKoe.

MakposBoorusi. PopMbl  HBOMIONUU:  (UIIETUYECKAsl, JUBEpreHTHas,
KOHBEpreHTHasi, napaienbHas. HeoOpaTuMocTh 3BOTIOIUH.

[IpoucxoxIeHne OT HeClEeUUaTU3UpPOBaHHBIX NpenkoB. [Iporpeccupyromas
crienManu3anus. AfanTuBHas paauanus.

JdeMoHCcTpanuu:

[Toptpersr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanescknii, K. M.
bap, 3. I'ekkenb, . Mromep, A. H. CeBepiios.



Tabmuie! u cxemsl: «Pa3BuTre opraHnueckoro Mupa Ha 3emiiey», «3apoablin
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «PDopmbl  OopbObI  3a
cylecTBoBaHue», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB pacCTEHUI,
«MHuoroo6pazue  mopoa  KUBOTHbIX»,  «llomymsiuum»,  «MyTanuoHHas
U3MEHUYHUBOCTHY, «Apomopdo3bl», «Uaunoamantanum», «OOmas aereHepanus,
«/IBmkymme cunsl dBomoonum», «Kapra-cxema wapmpyra nyremectsus Y.
HapBuna», «bopnba 3a cymniecTBoBaHUE», «IIpucrnocoOIeHHOCT, OpPraHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHUe», « IKOIOTHYECKOE BUI000PAZOBAHUEY.

OO6opyioBaHUE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOMOB U CeMsiH, Kosuiekiusi «[IpuMepsl 3alIUTHBIX MPUCTIOCOOJICHUN Y
KUBOTHBIX», MOZENb «OCHOBHBIE HAIPABICHUS 3BOJIIOIUN», 0O0BEMHAs MOJEIb
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpapuueckas kapra wmwupa, KoJuleKIusi «POpMbI COXPaHHOCTU
VCKOIIAEMBIX JKMBOTHBIX W pacTeHuil», Mozenb ammukanus «llepekpécr
XPOMOCOM», BIIaXKHBIE IIpenapaTsl «PazButue HacekoMoroy, «Pa3zBuTue asarymkm,
MuKponpenapar «/Ipozoduia» (HopMa, MyTauuu GopMbI KPbUIbEB U OKPACKH TENA).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaboparopHass pabora Ne 1. «CpaBHeHHE BHJIOB MO MOP(}OIOrHUECKOMY
KPUTEPUIO».

JlabGopartopnas padota Ne 2. «Onrcanue npucnoco0IEHHOCTH OpraHu3Ma 1 e€
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emuie.

JloHay4yHBlEe TPENCTABICHHUS O 3apOKJICHUM >KM3HU. HayuHble rumoressl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHCIepMus. XUMUYecKas
HBOMIONUS. AOHMOTEHHBIM CUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEpUMEHTATBHOE MOATBEPKIAECHNE XUMUYECKON BOMOINH. HavanpHbIe dTansl
ounonornyecko sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HUKHOBEHHME NPOTOKJIETKH. IlepBble KIETKM W HX 3BOJIIOLMS.
®opMUpOBaHUE OCHOBHBIX TPYIII KUBBIX OPTAaHU3MOB.

Paseutne xnu3Hu Ha 3emuie 1o 3pam U nepuoaaM. Karapxen. Apxeinckas u
npotepo3oiickas dpbl. llaneo3olickas spa u €€ mnepuoibl: KEeMOPUKUCKUH,
OPIOBUKCKHH, CUITYPUNCKUN, T€BOHCKUH, KAMEHHOYT OJIbHBIN, [IEPMCKHUH.

Me3so30iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3zoiickas »3pa W €€ mNepuoAbl: MMaJCOr€HOBbIM, HEOTECHOBBIN,
AHTPOMOTEHOBBIM.

XapakTepucTuKa KJIMMaTa M IeoJIOTHYECKHX IMporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHud u
XKUBOTHBIX. [TosIBIEHNE, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.



Cucrema OpPraHMYECKOro MHUpa Kak OTpaxkeHue 3BoaouuH. OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

OBOJIOLHA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
MPOUCXOKICHUHN YeJIoBeKa. MeToabsl HW3ydeHus aHTponoreHesa. (CxoncrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

JBrxyuue cuibl (pakTopsl) anTponorene3a. HacneacTBeHHas U3BMEHUUBOCTh
U eCTeCTBeHHbIN 0TOOp. OOIIeCTBEeHHBIN 00pa3 >XKM3HU, M3TOTOBICHUE OPYIUil
TPYyZa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTAIUM W BETBU JBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbi, YemoBek mnpsaMoxonsmuid, YernoBek HeaHACPTAIbCKUM, YenoBek
pa3ymHbIid. Haxonku MCKOmaembIX OCTaTKOB, BpEMSl CYIIECTBOBAaHHS, 00IacTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIU.

Yenoeueckre packl. OCHOBHblE  OOJbIIME  pachl:  €BPONEOUIHA
(eBpa3miickasi),  HErpo-aBCTpaJioMJHas  (PKBaTOpUalbHAs),  MOHIOJOUJIHAS
(a3maTcko-amepukaHckas).  UepTsl  MPUCHOCOOJEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHHWS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpetsl: ®@. Penu, JI. Ilactep, A. M. Onapun, C. Mwuiep, I'. Opu, 4.
apBuH.

Tabmuupel 1 cxembl: «BosnukHoBeHme CoaHEUHON cHUCTeMbl», «Pa3BuTihe
opraHuyeckoro wmupa», «PacturenpHas kieTrka», <OKUBOTHas  KIETKay,
«IIpokapuoTnueckas kieTtka», «COBpeMEHHas CHCTEMa OPraHWYECKOro MUpPay,
«CpaBHEHHE AaHATOMHYECKMX 4YEpT CTPOCHHUS YEJIOBEKa M 4YeJIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJCOHTOJOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'O YEJIOBEKa», «/lpeBHenmme moan», «lpeBHue monm», «llepBbie
COBPEMEHHBIE JI0N», «HenoBedecKrue pacs».

O6opynoBanue:  mymsiku — «lIpoucxoxnaeHue — yenmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHAEPTalblla, KPOMAHbOHLA), CIENKH WIH
M300pKEHHUSI KAaMEHHBIX OpYIud NEepBOOBITHOTO YeIoBeKa (KaMHHU-YOMIEPHI,
pyOmia, ckpebna), TreoXpoHoJoruueckas Taonuma, Koyuiekuusa «Dopmbl
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUI».

JlaGopaTopHblie M NpakTU4YecKue padoThbl:

[Tpaktrueckast padbota Ne 1. «M3yyeHue MCKOMaeMbIX OCTAaTKOB PACTEHUU U
YKUBOTHBIX B KOJUIEKLIHSAX).

DKCKypcusl «IBOJIIOIUSL OPraHUYeCKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WK KpaeBEeIUECKUN My3eil).

Tema 3. Opranu3msl U OKpYy:Kamomias cpeaa.



DKOJIOTHS KaK HayKa. 3aJauyd U pa3Jesbl 3KOJIOTHH. MeTOIbl 3KOJIOTrMYECKUX
UCCJIEIOBAHMI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPUOPTAHU3MEHHASI.

Oxonornueckue (axropel. Kiaccudukanusa skonorudeckux (HakTOpOB:
abnoTtnyeckue, OWMOTHYECKHME U aHTPOIOTeHHbIE. JIeMCTBUE HKOJIOTHYECKUX
(baKTOpOB Ha OPTAHU3MBI.

AOGuoTnueckue (HakTophl: CBET, TEMIIEpaTypa, BIaKHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buosiornueckue puTMsl.

buotnueckue ¢akropsl. Buabl OnoTnyeckux B3auMOICHCTBUI: KOHKYPEHITHS,
XUIIHUYECTBO, cCUMONO3 U ero (opmel. Ilapazutusm, koomnepaiusi, MyTyalusM,
KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIN3M, HEUTpaIu3M.
3HaueHue OMOTHMYECKHMX B3aMMOJCHCTBHM [JIs1 CYLIECTBOBaHHUS OPraHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKH monyjsiuud. (OCHOBHBIE IOKa3aTeian
NOMYJSLMNA: YHCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
MUrpanys. JJMHaMuKa YACIEHHOCTH MOIYJISILUU U €€ PEryIsiusl.

JlemoHcTpanum:

[Hoptpetsi: A. 'ymOonbar, K. @. Pynee, O. ['ekkensb.

Tabmuubl u cxemsl: Kapta «IIpupognsie 30HbI 3emum», «Cpenbl oOUTaHUS
opranusmoBy», «®Poronepuonnsm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTHU NOMYJIALUU HHPY30pun-Tyhenbkny», «[lumessie nenm».

JlaGopaTopHblie 1 NpaKkTHYeCKUE padoThI:

JlaGoparopHas pabota Ne 3. «Mopdonornyeckrue 0COOEHHOCTH PacTEHUN U3
pPa3HbIX MECT OOMTAHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHre cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktruueckas padbota Ne 2. «IloncyéT NI0THOCTH NOMYJISUUNA Pa3HbIX BUIOB
pacTeHu».

Tema 4. CooOmiecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPaHCTBEHHAsA, Tpoduueckass (mumeBas). Buapl-momuHanTtel. CBsizu B
OHOIIEHO3E.

Dkosiornueckne cuctembl (3kocucteMsbl). [loHsaTne 00 »skocucTemMe W
ouoreoneHoze. DOyHKIUMOHATBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAYyLEHThl. KpyroBopoT BEMIECTB U MOTOK 3HEPIUU B SIKOCUCTEME.
Tpoduyeckue (nuieBbie) ypoBHU 3KocucTeMbl. [TumieBslie nenu u cetu. OCHOBHbBIE
MOKa3aTelid KOCUCTEMbI: OHOMacca, MPOAYKIUSA. ODKOJIOTMYECKHUE MHPaMMIIbL:



OPOAYKIINH, YWCICHHOCTH, Omomacchl. CBONCTBAa SKOCHUCTEM: YCTOHYHMBOCTD,
camoperyJsinus, pa3putie. CyKIueccus.

[IpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP M PEK. DKOCHCTEMA XBOMHOIO
WJIM ITUPOKOJIMCTBEHHOTO JIeca.

AHTpOTIOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCHCTEMBI.
buonornueckoe u X035 CTBEHHOE 3HAYEHHE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopasznooOpasue kak (akrtop ycroWunBocTH dKocucTteM. CoxpaHEHHE
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB U CTPyKTypa
ouoceprr. Kuoe BemectBo u ero ¢QyHkiuu. OcobeHHocTH Ouocdepsl Kak
rI100aNbHOM JKOCHCTEMBI. J{MHAMUYEecKoe paBHOBeCHE W oOOpaTHas CBsA3b B
ouocdepe.

KpyroBopotsl BemiecTB 1 OMOr€OXUMHUYECKHE LIMKIIbI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emin. AHTPONOTEHHBIE U3MEHEHHs B Ouocdepe.
['1o6anbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHM€e MPUPOBI U yesoBeyecTBa. CoxpaHeHue OnopazHnooOpasus
KaK OCHOBa ycroiumBocTH Ouocgepbl. OCHOBAa palMOHAIBHOIO YIPaBICHUS
MPUPOIHBIMU PECYPCAMU U UX UCIOIb30BaHue. JloCTH)EHUsT OMOJIOTUN U OXpaHa
MPUPOJIBI.

JlemoHcTpanum:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuubl u cxemsl: «llumieBbie 1enu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiecTBa», «llemu nuranusy, «IKoJOTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOcCUCTEMA MUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOTO  Jecay, «buoneno3s Bomoéma», «Arpouenos», «lIpumepnsie
AHTPOITOIE€HHBIE BO3AECHUCTBUS HA IPUPOAY», « BakHENIIE UCTOYHUKHU 3arPsI3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeiIas cocTamistomias orochepo»,
«®aktopel  gerpamauumd  nouBy», «llapHukoBwlii  3hdexT»,  «DakTOpbI
pPaJOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouochepb»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps»,
«KpyroBopot yrinepoaa B Ouocdeper», «KpyroBopot azota B Ipupoae».

O6opynoBanue: Mojaelb-anmIukanus «Tunuaable OMOIIEHO3bI», TepOapwuii
«PacTtutenbHble coobIIecTBaY, Koyuiekuuu «buoiienos», « Bpenurenu BaxxHeUImux
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYP», TepOapuu U KOJUIEKIIUHA PACTEHUIN U dKUBOTHBIX,
MPUHAJJICKAIIUE K PA3HBIM SKOJIOTHUECKUM TpyIinam oJHoro Buaa, KpacHas kaura
Poccuiickoii ®enepannn, wu300paXKEHUS OXpaHSAEMbIX BHJIOB pAacTEHUH U
YKUBOTHBIX.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA YUEBHOI'O IIPEJIMETA
«BHOJIOT' U Sy

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JNMYHOCTHBIX PE3YyJbTATOB OCBOEHUA Npeamera «buosorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONIME: OCO3HAHME 00YYaroUMMUCA POCCUUCKON
IPaKIAHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOOIPENENCHUIO, HaJIMYue MOTHBAIMM K OOy4YeHUI0  OWOJIOTHUH,
LEJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUM JMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUNA pa3BUTHUS OUOJIOTHYECKOTO
3HAaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYalOIUXCS PYKOBOACTBOBATHCS B CBOEH
JESITENbHOCTH I[I€EHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3oBaHWs, HAJIWYUE SKOJOTMYECKOrO IMPABOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LI€JIU U CTPOUTH KU3HEHHBIE TIIaHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUs mHpeamera «buonorus» AOCTUrarOTCs B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSAMH, MPUHATHIMU B OOIIECTBE NpaBUIaMHU U HOpPMaMU
MOBEJCHUSI U CIOCOOCTBYIOT MpOIIECCaM CAaMOIIO3HAHMS, CAMOBOCIHMTAHHS U
CaMOpAa3BUTHUsS, PpA3BUTUA BHYTPEHHEHM IIO3UMLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY W IIPAaBOMOPSAKY, YEIIOBEKY TPYJa U CTapLIEMy ITOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOr0 OTHOUIEHUS] K KYJIbTYPHOMY HaCIEIUI0 U
TPaJULIMsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKPY>KaIOIIEH Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHoro mpenmera «buomorus
JOJKHBI OTpakaTh TOTOBHOCTh M CTOCOOHOCTH OOYYAIOIINXCSI PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUCHTAIlUM, TO3UTUBHBIX BHYTPEHHHUX  YOEXKIEHHI, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OIBITA JIEITEIBHOCTH B MPOLECCE PEaJr3alli OCHOBHBIX HaIlPaBJICHUU
BOCIUTATEJILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YYAIOMIErocst Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUNUCKOT0 OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYITMOHHBIX MTPaB M 00SI3aHHOCTEH, yBaKEHUE 3aKOHA
Y MPABONOPSIKA;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM JIEATEIbHOCTH MIPU CO3aHUHN YUEOHBIX
MPOCKTOB, PEIICHHH Yy4eOHbIX U TO3HABATENBHBIX 3a7a4, BBIMOJHEHUU
OMOJOTUYECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTh  OTIPEAENSTh COOCTBEHHYIO TO3HMIIMI0 1O OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE yYUTHIBATh B CBOMX JECUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOCXKICHUSAMH, KYJIbTYPHBIMUA LIEHHOCTSMU U
COIMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBIITOJHECHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJICHHH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJICPKAHNS,

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM JIESITETbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakTIaHCKOU MJEHTUYHOCTH, TATPUOTU3MA,
YBaXCHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTHU nepenr PoauHoi, ropaoctu
3a CBOM KpaH, CBOXO PoOIHHY, CBOW SI3bIK M KYJbTYpPYy, MPOIUIOE W HACTOAIICE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOIIEHUE K NMPUPOJHOMY HACIICIUIO U MaMATHUKAM MPUPOIBI,
JTOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OILICHMBATh BKJIAJ POCCHUHCKHX YYEHBIX B CTaHOBJIEHHE U
pa3BUTHE OHOJIOTHM, TOHUMAHMUS 3HAYCHUS OHOJOTMHM B IIO3HAHUH 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO O0IIECTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHUIO M 3amute OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX LIECHHOCTEHW POCCUICKOr0 HAPOJa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMU S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJa B MIOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIECHUE K CBOUM POJUTENSIM, CO3/IAHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHUS I[IEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUHM C
TpaauusiMu HapoaoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUUYECKOTO TBOPYECTBA, CIIOPTa, TPya, OOIIECTBEHHBIX OTHOIIICHHUIH;

IMOHUMAHUE YMOLIMOHAJIBHOTO BO3JECUCTBUS ) KUBOU ITPUPOJIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAY€CTBA TBOPUECKON JIMUYHOCTH;

5) ¢pusuuyeckoro BocnuTaHus, GopMHUpPOBaAHHUSA KYJIbTYPHI 310POBbS U
IMOLUMOHAJIBLHOIO 0J1aroNmoJIyYus:



MOHUMAaHUE 1 pean3aiusi 3J0pOBOT0 U 0€30MMacHOT0 00pa3a )KU3HH (370pOBOE
MUTaHue, COOJTIOICHNE TUTUEHUYECKUX MMPABUIT U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATHH W OTHObIXa, peryiaspHas (u3ndeckas akKkTUBHOCTh), OEpPEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY (PU3HYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE I1EHHOCTU TMPaBUJ HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE IOCIEICTBUI W HENPHUATHUS BPEAHBIX NMPUBBIUCK (YIOTpEOICHUS
aJIKOTOJIs1, HAPKOTUKOB, KYpPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHHE IIEHHOCTH MacTEPCTBA, TPYI0TIO0HE;

TOTOBHOCTh K AKTHUBHOM MACATEIHPHOCTH TEXHOJIOTHYECKONW U COIMaJIbHOM
HaIpaBJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, TUIAHUPOBATh U CaMOCTOSTEIHHO
BBITIOJIHATD TAKYIO JI€SITEIbHOCTD;

UMHTEpPEC K pa3IM4HbIM cepaM MpoPecCUOHATIBHON JEATeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TIJIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSHKCHUN BCEU JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11€71€CO00Pa3HOE OTHOIICHHUE K MPUPOE KAaK UCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIIICHUE YPOBHS DKOJOTHUUYECKOM KyJIbTYpHI: IPHOOPETCHUE OIbITA
IJIAHUPOBAHUS TIOCTYIIKOB M OIEHKM HX BO3MOXHBIX TMOCIEACTBUM JJIs
OKPYKaIOUIEH CPEIbl;

OCO3HaHUE TJI00AILHOTO XapaKTepa JKOJIOTHYECKHX MpoOJieM U MyTed uxX
pEILICHUS;

CIIOCOOHOCTH MCITOJIB30BaTh MPUOOPETAEMBbIE IPU N3YICHUN OMOJIOTHH 3HAHUS
M yYMEHHMSI TMpU PEIICHUU MpoOJieM, CBSI3aHHBIX C  pallMOHAJIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOAEHHE  TpaBWUJ  NOBEACHUS B  MPUPOJE,
HaMpaBJICHHBIX Ha COXPaHEHHWE pPABHOBECHUS B JKOCHUCTEMaxX, OXpaHy BHJIOB,
PKOCHUCTEM, Orochephl);

AKTUBHOE HEMPUATHUE IEUCTBUM, IPUHOCAIINX BPEJ OKPYKAIOLIEH MPUPOJTHOU
cpeie, YMEHHE MPOTHO3UPOBATh HEOJArONMPUSITHBIE SKOJIOTHYECKHUE MOCIEICTBUS
MPEANTPUHUMAEMBIX IEMCTBUM U NIPEAOTBPAILLATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOrO0 MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OTIbITa JeSITETbHOCTH AKOJIOTUYECKOM HaINpaBJEHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU



MPAKTUKE, TOTOBHOCTH K YYAaCTHIO B MIPAKTUYECKOU JAEATEIbHOCTH SKOJIOTUYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B IMOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOM KYJIbTYphl KaK CpEACTBa
B3aMMOJICUCTBUS MEXY JIIOABMU U TIO3HAHUS MUPA;

NOHUMaHUE crneuu@uKku OUOJOTUM Kak HayKd, OCO3HaHUs €€ poJu B
GbOopMHpPOBAaHUN PALMOHATIBHOTO HAYYHOTO MBIINUICHUS, CO3JIaHUU IIEJIOCTHOTO
MPEACTABICHUS 00 OKpYKalollleM MHpPE KaK O €IUMHCTBE MPHUPOJIbI, YEJIOBEKa U
oOllecTBa, B TO3HAHWK MPHUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHUH MpoOIeM
COXpPaHEHUS TPUPOIHOTO PABHOBECHS,

yOEeXKIEHHOCTh B 3HAYMMOCTU OMOJIOTUU JJII COBPEMEHHOW IMBHUIIMA3AINU:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEIUIIMHBI, CO3J]aHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pElIaTh PECypCHble  MPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BhIXOJIa U3 TII00ATBHBIX AKOJOTHUECKUX MPOOIeM U
oOecrieyeHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYYCHUU OWMOJOTHMUECKUX 3HAHUM B IENAX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAJIILHOW TPaMOTHOCTH OOydarommxcs, GopMupyeMmon
IPU U3y4YEeHUU OMOJIOTHH,

MOHMMAHHUE CYITHOCTU METOJIOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4aeMble 3HAHUS [UJIsS aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA U MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYCHHS HAa OCHOBE HAy4YHBIX (DAKTOB U
MMEIOITUXCS JAHHBIX C 1IeJIbIO MOTYyUYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAaHHUE LIEHHOCTH HAYYHOH [ESTEIbHOCTH, TOTOBHOCTh OCYIIECTBISATH
MPOEKTHYIO M UCCIIEA0BATENBCKYIO AESITEIbHOCTh NHIUBUAYAJIBHO U B TPYIIIE;

TOTOBHOCTh W CIIOCOOHOCTh K  HENPEphIBHOMY  OOpa3OBaHUIO H
caM0OOOpa30BaHUI0, K aKTUBHOMY IOJYYEHUIO HOBBIX 3HAHMU MO OHWOJOTHM B
COOTBETCTBHH C KU3HCHHBIMH IMOTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJIbTATBI



MetanpenmeTHble pe3yabTaThl OCBOCHHS y4eOHOro mpeamera «buomorusn
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YyYaAIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAOLIUe
IEJIOCTHOCTh HAy4YyHOU KapTHHBI MHUpa U CHEUU(PUKY METOJIOB MO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPrusi, SBJICHHE, MPOIECC,
CUCTEMA, Hay4YHbI (PaKT, NPUHLMII, THUIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPHS,
U CCJIEI0BAHNE, HAOIIOIEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCAIbHbBIE
yuyeOHble JeHCTBUS (TO3HABaTEIbHbIE, KOMMYHHKATUBHBIC, PETYJISITUBHBIE),
oOecrieunBaromme GopMupoBaHre GyHKIIMOHAIBHONW IPaMOTHOCTH M COIMATIBLHOM
KOMIIETEHIIUM  OOY4YaloIIMXCAd, CIOCOOHOCTh OOYYalOIIMXCA  HMCIOJb30BaTh
OCBOEHHBIE MEKIUCUUIIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIE
y4eOHbIE IMCTBUS B TO3HABATEILHON M COLUAIIBHOMN MPAaKTHKE.

MertanpeameTHble pe3ysnbTaTbl OCBOEHMSI IMPOTPAMMBI CPEJHETO OOILEro
00pa30BaHUsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHbBIMH y4eOHBIMU MO03HABATEJbHBIMH
AeCTBUSIMM:

1) 6a3oBble JIOrHYeCKHE ICHCTBUS:

CaMOCTOSITENILHO  (OpPMYJIHpOBaTh U aKTyalM3UpOBaTh  IMpoOJeMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJI30BaTh MPU OCBOCHUM 3HAHUM NTPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(ananm3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATHH (BBIIEIATh UX XapaKTepHbIe MPU3HAKH, YCTAHABIMBATH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHXKEHHSI, COOTHOCUTD PE3YJIbTATHI ACSATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS I 00bsICHEHUS (DAaKTOB U SBJICHHIM
YKUBOM MIPUPOIBI;

CTPOUTH JIOTUYECKUE pacCyXAeHus (MHIYKTUBHbIC, JACIyKTUBHBIE, I10
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOBI U 3aKIIOUYEHUS;

MPUMEHSATH CXEMHO-MOJIENIbHBIE CPEACTBA JUIsI TPEACTABICHHS CYIIECTBEHHBIX
CBSI3e M OTHOUIEHMH B H3y4aeMbIX OHOJOTHYECKMX OOBEKTaX, a TaKxke
IPOTUBOPEUHMI PA3HOTO POAA, BBISIBICHHBIX B Pa3jIMYHbIX HHMOPMAIIMOHHBIX
MCTOYHHKAX;

pa3pabarbiBaTh IUIAH PEIHICHUS MPOOJEeMbl ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;



KOOPJUHHUPOBATH U BHIMOJIHATH pabOTy B YCIOBHSIX peaJbHOTO, BUPTYAIbHOTO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BUBaTh KPEATUBHOE MBIILJIEHUE IPH PELIEHUH )KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIa/I€Th HaBbIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JIEATENBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIbHOMY IOMCKY METO0B PEUICHUS] IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3JINYHBIX METOJIOB ITO3HAHMSI,

UCIIOJIB30BaTh pa3JIMYHbIE BUIBl JACSATEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpPETAlUH, MPEeoOpPa3OBAHHUI0O M TNPUMEHEHUI0 B YYE€OHBIX
CUTYalUsIX, B TOM YHCJIE IPHU CO3/IaHUH YYEOHBIX U COLMAIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBIILJIEHUS, BIaJeTh HAYYHOH TEPMHHOJIOTUEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METOJIAMY;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISIBJISATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUNOTE3Y €€ PEeIICHUs, HAXOAUTh apTyYMEHTHI U1l J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPhl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PELICHHsS 3aJa4d  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

OCYILECTBIISATh LEJICHAIIPABICHHBIM MOUCK IEpeHOca CPEeNCTB U CIOCOOOB
JEHCTBUS B MPO(PECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTUYECKYHO OOJacTH
KU3HEIEATEeIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, MpejiaraTb OPUTMHAJIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMALMK (TEKCTE Y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JuTeparype, OHOJOTMYECKUX CIOBapsiAX U
CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
MH(OPMAIUIO PA3IMYHBIX BUJOB U (POPM MPEACTABICHUS, KPUTUUECKU OLIEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

dbopMynupoBaTh 3aMpoChl U MPUMEHATH PA3IUYHbIE METOJbI IIPU MOUCKE U
otOope Omosornueckor MHGOpMAIH, HEOOXOAMMOM TSI BBITTOJIHEHHS YI€OHBIX
3aj1ay;



npruoOpeTaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHHUKATUBHBIX
TE€XHOJIOTU, COBEPIIICHCTBOBATH KYJIbTYPYy aKTUBHOTO MCIIOJIb30BaHUS PA3TUYHBIX
MOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAIbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckoi mHGopManuu (CxeMbl, rpadUKu, TUarpaMmMbl, TAOJIUIIbI, PUCYHKU U
Apyroe);

UCIIOJB30BaTh HAYYHBIM SI3bIK B KAyecTBE CpPEACTBa mpu padbore cC
Ouonornyeckod HHGPOpMaLMEH: MPUMEHATh XUMHYECKue, (Qusnyeckue u
MaTeMaTUYeCKUe 3HaKU W CHUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HarIsiAHOCTH;

BJIQJICTh ~ HAaBbIKAMU  pAaclO3HABaHUS W 3alUTBl  WHOOpPMAaLNH,
nH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBJISITh KOMMYHHMKAIIMHM BO BCeX chepax *KU3HU, aKTUBHO Y4aCTBOBATh
B JIMAJIOT€ WJIU JUCKYCCHUU IO CYIIECTBY OOCYKIaeMoil Tembl (yMEHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHHS OTHOCUTEIBHO BBIIIOJIHEHUS IMIpeajiaraeMoun
3aJlayd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTh IMO3UIIUNA JPYIHMX y4aCTHUKOB
JMajora Wik JUCKYCCUN);

pacro3HaBaTh HeBepOaJibHbIE CpEACTBA OOIIEHHUS, MOHUMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHUTYyaIuH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH IIEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTIOHUMATh
HaAMEpPEHHUS IPYTUX JIIOACH, MPOSBIISITh YBAXKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

pPa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHUSI C HMCMHOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMecCTHasl IesiTeJIbHOCTD:

MOHMMATh W KCMOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOICHCTBUS MPU PEIICHUH YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHH C y4&€TOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEH KaXKJI0T0 UjieHa KOJIJICKTUBA;

NPUHUMATh  IIEJIM  COBMECTHOM  JEATENIbHOCTH, OpPTraHU30BHIBATH WU
KOOPJMHHUPOBATh JICUCTBUA II0 €€ JIOCTHUKEHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacnpenensiaTh poiau ¢ Y4E€TOM MHEHHMM YYaCTHHKOB, OOCYXIaTh pe3yIbTaThl
COBMECTHOM pabOTHI;



OLIEHHMBATh KAYECTBO CBOETO BKJIAJa M KAXKI0T0 YYaCTHHKA KOMaH bl B OOIIUI
pPE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE TIPOEKTHI, OLEHHBAaTh HUJEHU C TO3UIUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPYECTBO U BOOOpaKeHNE, OBITh MHUITNATHBHBIM.

OBJaieHne YHUBEPCAIbHBIMH PEryJSSTUBHBIMU AeHCTBUSIMH:

1) camoopranu3anms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIs BBIABJICHHUS MpoOJIeM U HX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUAX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUM IIEJIEBbIE U CMBICIOBBIC
YCTAHOBKH B CBOMX JCHCTBUSX W MOCTYIKAaX MO OTHOLICHUIO K >KUBOU MPHUPOJE,
CBOEMY 3/10POBBIO U 3/I0POBBI0 OKPYKAIOIINX;

CaMOCTOSITETIbHO OCYLIECTBIISITh MO3HABATEIIBHYIO JIESITENbHOCTD, BBISBISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIEC 3aJlaul B 00pa30oBaTEIbHOM
JEATEIIbHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOATEILHO COCTABJIATH IIJIaH PEICHUS] TPOOIIEMBI C YUETOM UMEKOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH M MPEIOYTEHHUIH;

JaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacuMpsATh paMKy y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANIOUTCHUH;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTb 32
peuieHue;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO MIUPOKOM JPYAUIUU B
pa3HbIX 00JIaCTAX 3HAHWW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th  HABBIKAMM  TO3HABATEJNIbHOM  peJeKcud KaKk  OCO3HAaHMS
COBEpIIAEMbIX JICMCTBUM U MBICIUTENBHBIX TMPOIECCOB, HMX pE3yJbTaTOB U
OCHOBAHHM, MCIOJb30BaTh MPUEMBI peIIEKCUU ISl OIEHKU CHUTYallud, BHIOOpA
BEPHOT'O PEILEHUS;

yMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO0 HX
CHIKEHHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NpPU aHaJIu3€ pe3yJbTaToB
JEATEIIbHOCTH;

3) npuHsATHE CeOsl M APYTUX:

MPUHUMATh Ce0s1, TOHUMAas CBOM HEJOCTATKU U JOCTOMHCTBA,



IIPUHAMATh MOTHBBI M AapryMEHTBl JPYTMX [pPU AaHAIU3E pPE3YJIbTaTOB
NEATENbHOCTH;

IIPU3HABaTh CBOE IIPABO U IPABO APYTUX HA OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[TpenmeTtHbie pe3ynpTaThl ocBoeHusi mporpammel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueOHoro npeamera «buomorus
HAy4YHBIC 3HAHUA, YMEHUSA U CIOCOOBI IEUCTBUN MO OCBOCHHUIO, HHTEPIIPETALUN U
npeoOpa30BaHUI0 3HAHUM, BUIbI JESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
NPUMEHEHUIO 3HAHUU B PA3IMYHBIX YUYEOHBIX CHUTYallUsAX, & TAKKE B PealbHBIX
KU3HEHHBIX CUTyallUsiX, CBA3aHHBIX ¢ Ouonorued. B mporpamme mnpeameTHbIe
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUS.

[TpenMeTHbIe pe3yiabTaThl OCBOEHUs yueOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJOTHM B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B ()OPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpAa M HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHICKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHUE paCKpbIBATh COJEpKAHUE OUOJOIMYECKUX TEPMUHOB WU TOHSATHUM:
KU3Hb, KJIETKA, OPraHu3M, MeTab0I1M3M (0OMEH BEIIECTB U MPEBPALLEHUE SHEPTUH ),
roMeocTtas (CamMoperyJisiiiusi), YypOBHEBasi OpraHU3alMsl JKUBBIX  CHUCTEM,
CaMOBOCIIPOU3BeIeHUE (PENPOAYKIIMSI ), HACIECTBEHHOCTh, U3BMEHYUBOCTb, POCT U
pPa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTMYECKUE Teopur (KJIETOYHAs, XPOMOCOMHAsi,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHON Ouonoruu), 3akonsl (I
Menpens, T. Moprana, H. . BaBunoBa) u ydenus (0 meHTpax MHOTooOpasus H
MPOUCXOKIEHUS KyJIbTYpHbIX pacTeHuid H. . BaBunosa), onpenensats rpaHulbl UX
MPUMEHUMOCTH K KMBBIM CUCTEMAM,;

yYMEHUE BIIAJIETh METOJIAMUA HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOIEHHE U
OMMCAHHE MKUBBIX CHUCTEM, NMPOLECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTMYECKOT0 SKCIIEPUMEHTA, BBIIBUYKEHUE TUIOTE3b], BBISIBJICHHE 3aBUCUMOCTH
MEXIy HWCCIEAYEeMbIMU BETUYMHAMHU, OOBSCHEHHE IMOJYYCHHBIX pE3yJbTaTOB,
MCIIOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHHE JI€JaTh BHIBOJIbI
HA OCHOBAHMH TMOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIIEIATH CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
HYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEIECTB M MPEBpALICHUs] HEPTUU B KIIETKe, (DOTOCHMHTE3A,



IUTACTUYECKOTO M JHEPreTHUeCKOro OOMEHa, XEMOCHMHTE3a, MHUTO03a, Meio03a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAMUBUAYAJBHOTO PAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJyUYCHHbIE 3HAHUS Uil OOBSICHEHMS] OMOJOTUYECKHUX
MPOLIECCOB U SIBJICHUM, JJISl MPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C IeNplo obOecriedeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3JI0POBbSA
OKpPYXAaIOLIUX JIOAEH, COOMI0IEHNs HOPM IPAMOTHOTIO IMOBEJIEHUS B OKPYKAIOIIEH
NPUPOIHON cpefie, MOHUMaHUE HEOOXOJIUMOCTH HCIOJb30BaHUS JTOCTUKEHUN
COBpPEMEHHOW  Ouojorum  u OMOTEXHOJIOTU  JJI1  PalMOHAJILHOTO
MPUPOOTIOIH30BAHNUS;

YMEHUE pelIaTh 3JIEMEHTAPHbIE TI'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOpUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUE, COCTaBISATH CXEMBI
MOHOTHOPH/IHOTO CKpEIIMBAaHMsI JIJIsl MpE/CKa3aHUsl HAacJIEOBAHUS NPU3HAKOB Y
OpPraHH3MOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IPaKTUYECKHUE padOThl, COOMIOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OIEHUBAaTh U HWHTEPIPETHPOBATH HH(MOpMAIHIO
OMOJIOTMYECKOTO COJEP)KAaHUs, BKIIOYAIONIYI0 IICEBJOHAyYHbIE 3HAaHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeAcTBa MaccoBOW MH(pOpMaLMU, HAYYHO-IOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTUH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE U YCTHBIE COOOIIEHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
WCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJIOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydueOHoro mnpeametra «buonorus» ¢ 11
Kjlacce JOJIKHBI OTPAKATh:

c(OpPMUPOBAHHOCTh 3HAHUNA O MECTE U PO OMOJIOTUU B CUCTEME HAy4YHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOM €CTEeCTBEHHO-
HAay4YHOM KapTHHBl MHpAa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pEICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PacKpbIBaTh COJEpKaHNuE OMOIOITMYECKUX TEPMUHOB U TIOHATUIN: BUJI,
HOMYJSALMSI, TEHO(OH[, HSBOJIONUS, ABIXKYIIME CUIbl ((aKTOpbI) 3BOJIOLUH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,
OKOCHCTEMa, TMPOIYIEHTHI, KOHCYMEHTBI, pEAYIEHThl, IeMd IHUTaHus,
HKOJIOTHYECKas Mpamua, OMoreoleHos, onocdepa;

YMEHHME H3jaraTh OHOJOTHYECKHEe TEOpHH (SBOMIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHs SBOJIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTU
(3apoapimieBoro cxoactBa K. M. bopa, depenoBaHus TJIaBHBIX HampaBiIeHUU W



nyteit 3Bomoruu A. H. CeseprioBa, yuenus o 6uochepe B. 1. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

YMEHUE BJIaJIETh METOJIAaMU HAYYHOTO IMO3HAHMS B OMOJIOTHUN: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, MPOLIECCOB W SIBJICHUM, OpraHu3alus U TMPOBEICHUE
OMOJIOTUYECKOT 0 IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHIABICHUE 3aBUCUMOCTH
MEXIYy HCCIACAYEMBIMH BEITUYMHAMU, OOBICHEHHE IMOJYUYEHHBIX PpPE3yIbTaTOB,
WCITOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUH M 3aKOHOB, YMCHHE JI€JaTh BBIBOIBI
HA OCHOBAHMH MOJYUYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTUYECKHUX
OOBEKTOB: BUJOB, TMONYJALMA, TNPOAYLEHTOB, KOHCYMEHTOB, PpPEIYIIECHTOB,
OMOTeOEHO30B U  JKOCHUCTEM, OCOOCHHOCTH IMPOLIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTU, €CTECTBEHHOIO0 OTOOpa, BUA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB HaA OpPraHU3MBI, IEpeHOca
BEIIECTB W TIOTOKA DSHEPTMM B DSKOCHUCTEMAaxX, AHTPONOTEHHBIX HW3MEHEHUN B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB M OHMOr€OXUMHYECKUX
LIMKJIOB B Ouocdepe;

YMEHHE TMPUMEHSTH MOJyUYEHHBIC 3HAHHS A1 OOBSACHEHUS OMOJOTHYECKHX
MPOLIECCOB U SIBJICHUU, JUJISl MPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C LeNplo obOecriedyeHus: 0e30IacCHOCTU CBOETO 3J0POBbsl U 3JI0POBbS
OKPY’KaIOIIUX JTIOICH, COOI0IEHUS] HOPM IPAaMOTHOTO TTOBEJICHHUS B OKPY>KaroIIen
IPUPOTHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCIOIb30BAHUS TOCTHXKEHUHN
COBPEMEHHOW OMOJIOTUH ISl pallUOHATIBHOTO MPUPOI0NI0JIb30BAHUS;

YMEHUE peliaTh dJIeMEHTapHbIe OMOJOTUYECKHUE 3a/laud, COCTABISTh CXEMBbI
MEPEHOCa BEILIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH NUTAHUSA);

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M TPaKTUYECKHUe padOThl, COOIMHOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHUBATb M HWHTEPHPETUPOBATH HHPOPMAIIUIO
OMOJIOTMUECKOTO  COJIEP)KAaHUS, BKIIOYAIONIYI0 TICEBJOHAyYHbIE 3HAaHUS U3
pa3IMYHBIX UCTOYHUKOB (CpPEACTBa MAacCOBOW WH(MOpPMAIINU, HAYIHO-TIOMYJISIPHbIC
MaTepualbl),  paccMaTpuBaTh  IJIOOATbHBIE  DKOJOTUYECKHE  MPOOJIeMbl
COBPEMEHHOCTH, (OPMUPOBATH MO OTHOLICHUIO K HUIM COOCTBEHHYIO MO3HUIIHUIO;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHbIE M YCTHBIE COOOLICHMUS,
00001ast OMOJIOTHYECKYI0 MH(POPMAIMIO U3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

IMpOHECChI U UX U3YYCHHC

KUBBIX CHCTEM, OOMEH BEIIECTB, pa3MHOKCHHE,
pPOCT, pa3BUTHE, HACIEICTBEHHOCTb,
W3MEHUYUBOCTh, Pa3/IpaXKUuMOCTh,

10 KIIACC
Ne Koawecrso DJIeKTpOoHHbIe HU(pPOBbIE
n/n Tema ypoxa qz;;OB AesTeILHOCTD y4aImuxcst o0pazoBaTeJbHbIE pecypchbl
cero
PackpriBaTh conep:kaHue TEPMUHOB U TIOHATHUI:
Hay4yHOE MUPOBO33pEHUE, HAY4YHAsl KApTUHA MUPA,
Hay4YHBIH METO/I, TUIIOTE3a, TEOPHUs, METOIbI
uccieI0BaHus. XapaKTepU30BaTh OMOJIOTHIO KaK
bubmuorexa [JOK
1 buosorus B cucreme Hayk 1 HAYKY, €6 MECTO ¥ PO Cpe/i Apyrix https://m.eds00.ru/863e6122
€CTECTBEHHbIX HayK. [lepeuncnsaTs pasnuensl https://m.eds00.ru/863e632a
OMOJIOTUH B COOTBETCTBHE C 0OBEKTAMH U3Y4EHHUS.
HaspiBaTh BaskHelIIne OTpacin OMOJIOTHYECKUX
3HaHWH U 3a7auy, cTosume nepea ouonoruen XXI
B.
Meroas! TO3HAHMS JKUBOU PackpsIBaTh conep:kaHre TEPMUHOB U ITOHATHMN:
npupoasl. [IpakTnueckas Hay4YHBIA METOJI, METOABI UCCIIEJOBAHMS.
pabota Ne 1 XapakTepHu30BaTb OCHOBHBIE METOABI IO3HAHUS
2 «Hcnonb3oBanue 1 KUBOW TPUPO/BIL: HAOIIOJCHHUE, SKCTIEPUMEHT, ngj;ﬁf;igﬁg 6366122
Pa3IMYHbBIX METOJIOB IIpU olnucaHue, u3MepeHue, Kiaccupukanus, T '
M3y4eHUN OMOJIOTHYECKUX MOJICIUPOBAHUE, CTATUCTHYECKass 00paboTKa
00BLEKTOBY JaHHBIX.
PackpeiBaTh conep:kaHue TEPMUHOB U TIOHATHUI:
cucreMa, OMOJ0ruyecKasi CHCTEMa, JIEMEHTBI
3 buonoruueckue cuctemsl, 1 CHCTEMBI, CTPYKTypa OMOCHCTEMBI, CBOICTBA bubnuorexa [IOK

https://m.edso00.ru/863e6564




XMMHUYECKUN COCTaB
kieTku. Boga n
MHHEPAIBbHBIE COJIA

HHEPro3aBUCHMOCTb, YPOBHH OPraHU3AIMH )KU3HU
(6mocuctem). XapaKkTepu30BaTh MPUHIIHUITBI
OpraHu3ali OMOCUCTEM: OTKPBITOCTh, BBICOKAS
YIOPSIOYCHHOCTD, CAMOPETYJISIIHS,
UEePapXUYHOCTh. [lepeuncnsaTe yHUBepCcalbHbIC
CBOMCTBA KUBOTO: €AMHCTBO XUMHUYECKOTO
COCTaBa, Pa3ipaXMMOCTh, JIBIDKCHHE, TOMEOCTa3,
POCT U pa3BUTHE, HACTIEICTBEHHOCTb,
MU3MEHYHMBOCTD, SBOJIIOIHS (IPUCIOCOOICHHE K
U3MEHSIoUMMCS yciaoBusaM). [IpuBouTs mpumepsl
OrocHcTeM pa3HOTO YPOBHS OPraHU3ALUH U
CPaBHUBATH MPOSBICHHUS CBOMCTB )KUBOTO HA
pa3HBIX YPOBHSIX. XapaKTepU30BaTh OCHOBHBIE
MIPOLIECCHI, TPOTEKAIoIUe B OnocucreMax: oOMeH
BEIIIECTB M MIpEeBpallleHNe SHEPTHUH,

CaMOBOCITPOU3BCACHUC, CaMOPCTyJIAAI A, pa3BUTHUC.

CobmtoiaTes paBuiia 6epekHOTO OTHOIIEHUS K
JKUBOM IIPUPOJIE.

PackpeiBath coziepaHne TEPMUHOB U MOHSITUI:
AIIEMEHTHI-OMOTEHBI, MAaKPOIJIEMEHTHI,
MHUKPO3JIEMEHThI; MUHEPAJIbHBIE BEIIECTBA,
MOJIEKYJIa BOJIbI KaK JUII0JIb, BOJOPOJHBIEC CBSI3H;
ruipouiIbHbIe U THAPO(OOHBIE BEIIECTBA.
Jloka3bIBaTh €IMHCTBO JIEMEHTHOTO COCTABA KaK
OJHO U3 CBOMCTB )HBOTr0. Pacnpenenars
XUMUYECKHUE PJIEMEHTHI 110 TPyITaM B
3aBUCUMOCTH OT KOJIMYECTBEHHOT O
MPEACTABUTENBCTBA B OPraHU3ME;
XapaKTEPU30BaTh POJIb OTAEIBHBIX 3JIEMEHTOB.

bu6mmoreka [JOK
https://m.edso0.ru/863e674e




benku. CoctaB u cTtpoeHue
OeIKoB

BBISBIATE CBSI3b MEX/y COCTaBOM, CTPOCHUEM
MOJIEKYJIbl XUMUYECKOTO COCTMHEHHS U €TO
(bYHKLIHSAMU B KJIETKE.

PackpbIBaTh cozepkaHle TEPMUHOB U TIOHSATHIA:
O€eJKy, OJUMEPbl, MOHOMEPbI, AMUHOKHCIIOTHI,
HNEeNTUHAS CBA3b, NOJIUIIENTH, IeHATYpaLIHsL.
XapakTepru30BaTh OCIKH KaK KJIACC OPTaHMYECKUX
COCIMHEHUH; KJIaCCH(PUINPOBATH UX 110 CTPOCHHIO
(rmoOynsipable U GUOPHILISIPHBIC OCKH),
NIEPEYUCIIATh U XapaKTepU30BaTh PYHKIIUN OEIKOB

bu6mmoreka [IOK
https://m.edsoo.ru/863e6b72

DepMeHTBI —
OHoJIOrnyecKue
KaTaJanu3aTophl.

Vraesonsl. JIunuael

PackpbIBaTh cosepkaHle TEPMUHOB U TIOHSATHIA:
(epMeHTbI, aKTUBHBIN LIEHTpP, CyOCTpaTHas
cnenu(pUIHOCTh, KOPEPMEHTHI, OEITKN-aKTHBATOPHI
1 OEITKU-UHTHOUTOPHI.

VYka3pIBaTh OTJINYHUS (PEPMEHTOB OT
HEOPraHMYEeCKUX KaTtanu3aropoB. OOBACHATH pOJib
(bepMeHTOB B (YHKIIMOHUPOBAHUY JKUBBIX CUCTEM,
B IIPOMBIIIJIEHHOCTH, B MEIULIMHE, B
IIOBCEIHEBHOM JKU3HU YEJIOBEKA.

PackpsIBaTh conep:kaHre TEPMUHOB U ITOHSATUI:
YIJIEBOJIbI, MOHOCAXapUIbl, AUCAXapUIbL,
noJIcaxapuabl, INII0K03a, pudo3a, 1e30KCuprud03a,
caxapo3a, JaKT03a, MaJbT03a, LEJUII0JI03a
(kneryaTka), Kpaxmall, TIIMKOT€H; JIUIHIBI,
TPUTIUIEpU bl (KUPBL, Macia), pochonunusl,
cTepouibl. XapaKTepHU30BaTh YIIEBOAbL, TUIUIbI
Kak KJIacC OPraHMYE€CKHUX COETUHECHUM.
Knaccugunuposats yrieBoabl U JTUIUABI 110

bu6mmorexa [IOK
https://m.edsoo.ru/863e6b72

bu6mmoreka [JOK
https://m.eds00.ru/863e6870




HYKJ'ICI/IHOBBIC KHCJIOTHI.

ATOD

CTPOCHUIO; IEPEUUCIISATh (PYHKLIUHU YIIIEBOJOB U
JTUTHUJIOB.

CxeMaTH4ecku u300pakaTh CTPOCHHUE MOJICKYII
YTJIEBOJIOB, JIUIIHJIOB.

PackpbIBaTh cozepkaHle TEPMUHOB U TIOHSATHIM:
ne3okcupubonykinenHoBas kuciota (JIHK),
pubonyxiienHnonas kuciora (PHK), nykneorun,
MOJIMHYKJIEOTHIHAS LIeNb (TOJIMHYKIEOTU),

KoMmIuieMeHTapHoctb, pynkuuu JJHK (xpanenue n

nepeaaya HacJeCTBEeHHOW HH(POPMAIINN); BUIBI
PHK (undopmarmonnas, TpaHCIopTHas,
pubocoManbHas); aneHo3uHTpudochar (ATD),
MaKpOIPTUYECKas CBSA3b. XapaKTEepU3UPOBAThH
HYKJICMHOBBIE KHCIIOTHI KaK XUMHYECKHE
COCIMHEHUS 1 HOCUTENIN HAaCTIeICTBEHHOMN
UH(pOpMaLINH.

OTtMeuaTh 0COOEHHOCTH CTPOEHUS MOJIEKYIT
HyksenHoBbIX kucioT (JHK, PHK) u AT®.
CxemaTtnueck u300pakaTh CTPOCHHE
HYKJICOTHIOB, MOJIEKYJI HYKJIEMHOBBIX KHUCIIOT,
ATO.

bu6mmoreka [IOK
https://m.edsoo.ru/863e6d5c

Hctopust u meToasl
W3YYEHUS KIIETKH.
Knerounas Teopus

PackpsIBaTh conepkaHne TEPMUHOB U ITOHSATUI:
KJIETKA, [IUTOJIOTHS; PACKPBIBAaTh COAECPKAHUE
MTOJIOXKEHUH KIIETOYHOM Teopuu. [lepednciars u
XapaKTEpPU30BaTh OCHOBHBIE METO/BI U3y4YEHUS
KJIETKH: (IPUTOTOBJICHUE CPE30B, OKPALIHBAHUE,
MHUKPOCKONHUPOBAaHUE, HEHTPUPYTUPOBAHUE,
KYJIbTUBUPOBAHUE KJIETOK U TKaHEM).

bu6mmorexa [IOK
https://m.edso00.ru/863e6e88




10

11

KieTka kak menoctHas
KHUBas cucrema

Crtpoenue 3yKapuoTHYECKON
kieTku. JlabopaTopHas
pabora Ne 1 «3ydenue
CTPOEHHs KJIIETOK PaCTEHUH,
KHUBOTHBIX, TPHOOB U
OakTepuii Mo
MHUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIpernaparax 1 ux
OTIHMCaHHUE»

PackpbIBaTh CoJlep)KaHUE TEPMHUHOB M TTOHATHI: KICTKA
(9yKaproTHYECKast, IPOKAPUOTHYIECKAs),
Ia3MaTuyeckas MemOpana (TiazmManemMma),
[ITMKOKAJIMKC, TPAHCIIOPT BEIECTB (TACCHBHBIH,
AKTUBHBIH), S9HAOIHUTO3 ((arounuTo3, MMHOLUTO3),
9K30IIMTO3, KIETOYHAs! CTEHKA, HYKJICOUI.

CpaBHUBATH MEXKIY COOOU DYKapHOTHIECKIE U
NPOKAPHOTUYECKHE KIICTKH; OTMEYATh CXOJCTBO U
pa3nyusl B CTPOCHUH KIIETOK OAaKTepHil, 5)KHBOTHBIX,
pacTeHuli U rpuOOB.

PackpsIBaTh conep:kaHre TEPMUHOB U ITOHSATUN:
LHUTOIUIa3Ma, OPraHOM/Ibl, HI0IIa3MaTUYECKast
ceth (OIIC), anmapar ['oabaku, TU30COMBI,
BaKyoOIlb, MUTOXOHJIPHH, TIACTU/IBI (XJIOPOTLIIACTHI,
XPOMOIIIACTHI, IEHKOIUIACTHI), pPUOOCOMBI,
MHUKpPOTPYOOUKH, KJIETOUHBIHN IIEHTP (IIEHTPOCOMA),
PECHHMYKH, KTYTHUKH, BKIIFOUECHUS, AP0, sIACpHas
0001109Ka, KapHOoIJIa3Ma, XPOMATHH, SJIPBIIIKO,
XPOMOCOMBI.

OnuceIBaTh CTPOCHUE 3YKAPUOTUUECKON KIETKH
M0 U300paKEHUSIM M Ha MUKpOIIpenaparax;
KIIaCCU(UIIUPOBATH OPTAHOUIBI B 3aBUCUMOCTH OT
0COOCHHOCTEHN MX CTpOoeHHs (0JHOMEMOpaHHBIE,
IByMeMOpaHHbIE, HeMEMOpaHHbIE); OMUCHIBATH
(GYHKIMH KaXI0T0 OPTaHOUIA B KIIETKE.
XapakTepru3oBaTh KJIECTOYHOE SAPO KaK MECTO
XpaHeHus1, epenayu (yaIBoeHHEe XpPOMOCOM) U
peanu3anuu (TPAHCKPHUIIIUS) HACIEICTBEHHOM
UH(pOPMALIUU KIETKH.

bu6mmoreka [JOK
https://m.edso00.ru/863e6ff0
https://m.edso0.ru/863e716¢




[lepeyncasTh M OMHUCHIBATH KOMIIOHEHTHI Spa U UX
dyHKHH;

CxemMaTu4HO M300pakaTh CTPOCHUE PACTUTEIILHON
¥ )KUBOTHOM KJIETKU. OOBACHATH OMOJIOTHUECKOE
3HaYeHHE TPAHCIIOPTA BEIIECTB B KIIETKE.

12

OOMEH BELLECTB WU
MeTa0O0IN3M

PackpeiBath copeprkaHne TEPMUHOB U TIOHSATHH:
0OMEH BEIICCTB U MPEBPACHUE SHEPTUN
(MeTaboaM3M), aCCUMUIISLINS, TTIACTUYCCKUN
00MEH, TUCCUMMIIALINS, SHEPTETUUECKUIT OOMEH,
dorocunTe3, Porosms, hochopunrpoBaHue,
MEPEHOCUYUK MPOTOHOB, XEMOCHUHTE3.

bubmuorexa [JOK
https://m.edso0.ru/863e766¢

13

14

®oTtocuHTe3. XEMOCHUHTE3

DHepreTUYecKuii 0OMeH

OnuceiBaTh (HOTOCUHTES, TIPOIIECCHI,
IPOTEKAIOIIME B CBETOBOM M TEMHOBOH (hasze.
BBISBAATE NPUYMHHO-CIIEICTBEHHBIE CBSA3H MEXKIY
MOTJIOLIEHUEM COJIHEYHOW SHEPTUH XJIOPOPHUILIIOM
U cuHTe30M Mosiekysn ATO.

CpaBHUBATh NCXOAHBIE BEIIECTBA, KOHEUHBIE
IIPOAYKTHI U YCJIOBUS IPOTEKAHUS PEAKIIUI
CBETOBOM U TeMHOBOH (ha3bl (HOTOCHHTE3RA;
CpaBHuBaTh (POTOCUHTE3 U XEMOCHHTE3.
OuenuBath 3Ha4eHHE (HOTOCHHTE3a U XEMOCHHTE3a
IS KU3HU Ha 3eMiie

PackpbIBaTh cosepkaHle TEPMUHOB U TIOHSATHIA:
HHEPreTUUecKuit OOMEH, TIIMKOJIN3,
MOJIOUHOKHCJI0€ OpOKeHHE, CIIUPTOBOE OPOXKEHUE,
OMOJIOTHYECKOE OKUCIIEHHE, KJIETOYHOE JBIXaHuE,
TUCCUMIIALINS, pepMeHT. XapaKTepru30BaTh
0OMEH BEIIECTB U NPEBPALICHUE SHEPTUU
(MeTabo0IM3M) KaK OJTHO UX CBOMCTB KHBOTO.

bu6mmorexa [IOK
https://m.edso00.ru/863e7c98

bu6mmoreka [JOK
https://m.edso0.ru/863e7aae




[lepeuncnarb 0COOEHHOCTH TIACTUYECKOTO U
HHEPreTUYECKOr0 0OMEHa B KIICTKE;
YCTaHABJIMBATh B3aMMOCBSA3b MEKy HUMHU.
Pa3znuyarh TUIIBI 0OOMEHA BEIIECTB B KIIETKE:
aBTOTPOGHBIN U reTepOTPOPHBIN.

OnuceIBaTh TANbl YHEPreTUYECKOTO OOMEHA
(TOATrOTOBUTEIHHBIN, OECKUCIOPOIHBIH,
KHCIIOPOJIHBIN) U CPaBHUBATH UX MEXIY COOOI.
XapakTepu30BaTh PeaKkIuy TIMKOJIN3a, OpOKEeHHUS,
KJIETOYHOTO JIbIXaHUS; BBISBISATH IPUUMHHO-
CJIE/ICTBEHHBIE CBSA3H MEK/Y TNIMKOIU30M,
KJICTOYHBIM JIbIXaHUEM U CUHTE30M MoJieKyn AT.
CpaBuuBath 3¢ (HEeKTUBHOCTH OSCKHCIOPOITHOTO U
KHCJIOPOJIHOTO 3TaIOB.

JKu3HEeHHBIN UKJIT KIETKH.
Henenue knetku. MuTos.
JIaGoparopHas pabota Ne 2

PackpsIBaTh conep:kaHre TEPMUHOB U ITOHSATUI:
KJIETOYHBIN 1IUKJI, UHTEpda3a, peayrIuKaIms,
XpOMOCOMa, KAPUOTHUI, TAINTIOUHBIN, JUTIIOWIHBIA
XPOMOCOMHBIN HA0OP, XPOMATHU/IBI; MUTO3 €TO
craauu: mpodasa, metadasa, anadasa, Tenodasa.
OnuceIBaTh )KU3HEHHBIN LUK KIETKU;

bu6mmoreka [IOK
15 «Habmronenne MuTo3a B MEPEUUCIIATh U XapaKTEPU30BaATh MEPUO/IbI
. https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKa KOpelIKa KJIETOYHOTO IIMKJIa, CPABHUBATh UX MEXIY COOO.
JyKa Ha TOTOBBIX OnuceiBaTh CTPOCHUE XPOMOCOM, KaPUOTHUIIOB
MHKpOTIpenapaTax» OpraHW3MOB, CPAaBHHBATh XPOMOCOMHBIE HAOOPbI
ki1eTok. CpaBHUBaTh CTaaAuu MUTO3a. PaznnyaTs Ha
MHKpONpenapaTax i pucyHKax CTaJuy MHUTO3a.
PackppiBaTh OMOOTHYECKUI CMBICI MUTO3A.
16 buocunTtes 6enka. Peakuus PackpbiBaTh conep:kaHrie TEPMUHOB U MOHSATUI: bubnmoreka [JOK

MaTpu4IHOI'0 CUHTE3a

I'€H, TEHETUYECKUI KO, MAaTPUYHBIN CUHTE3,

https://m.eds00.ru/863e796e




TPAHCKPHIIIHS, pUOOCOMA, IICHTPaIbHAs JOTMa,
MOJIEKYJIIpHasi OMOJIOTHSI.

OnpenensiTh CBOWCTBA TEHETUYECKOTO KOJIa
(TPUTUIETHOCTD, OJTHO3HAYHOCTH, BBIPOXKICHHOCTD,
VHHBEPCATHHOCTh, HETIEPEKPHIBAEMOCTD,
HETPEPHIBHOCTB ).

17

HexkneTtounsie hopmbl
AKHU3HU — BUPYCHI

PackpsIBaTh conep:kaHre TEPMUHOB U ITOHSATUN:
BUpPYC, BUPYCOJIOTus, Karcui, bakreprodar, BUpyc
uMMmyHozaepuiuTa yenoseka (BUY), onkorennoie
BUPYChI. XapaKTepHU30BaTh BUPYChI KaK
HEKJIETOUHYIO (hOpMY KH3HU; OCOOEHHOCTH
CTPOCHUS U KU3HEAEATEIIbHOCTH BUPYCOB.
OnuchIBaTh XKU3HEHHBIH UK BUPYCOB
UMMYHOJIC(HIINTA YETOBEKa; pa3InyaTh HA
pucynkax BTM ((Bupyc TabayHOI MO3auKH),
6akrepuodar, BUUY. O60cHOBBIBaTH U COOMIOAATH
Mepbl TPOGUITAKTUKN PACIIPOCTPAHEHUSI BUPYCHBIX
3a0osieBaHUH (pecupaToOpHBbIE,

JKEITyZJ0YHO "KHUIIIEYHbIE, KJICIIEeBOM 2HIIe(aTuT,
BUY-undexmus).

bubmuorexa [JOK
https://m.edsoo.ru/863e7540

18

cDOpMI:I Pa3MHOKCHHUA
OpraHnu3MoOB

PackpsIBaTh conepkaHre TEPMUHOB U MTOHSATUI:
pa3MHOKEHHUE, KJIOH, MOJI0BbIE KJIETKH (TaMEeThI),
ANUIIEKIIETKA, CIEPMaTO30U/I, 3UTOTA, JIEIICHNE
HaJBOE, IOYKOBAHUE, CIIOPYJIALHUS, (hparMeHTaus,
BEreTaTUBHOE Pa3MHOXKEHHUE, CEMEHHOE
pa3MHOKEHUE, ONBUIEHUE, IBOITHOE
OIIOIOTBOPEHUE, TOJIOBBIE JKEJE3bl, CCMEHHMKM,
SAUYHUKH, OIJIOJOTBOPEHUE (HApy>KHOE,
BHYTpEeHHee). XapaKTepu30BaTh 0COOEHHOCTH U

bu6mmorexa [IOK
https://m.edsoo.ru/863e81b6
https://m.edso0.ru/863e831e




3Ha4YeHHe OECIIOIOro | MOJIOBOTO CIIOCOO0B
pPa3MHOKEHUS.

Beiiensite BUABI O€CIIOIOr0 pa3sMHOXKEHHUS;
BBISIBIISITH B3aUMOCBSI3U MEXIY popMaMu U
crocob6aMu pa3MHOKEHUS, U MX OHOJIOTHYECKUM
3HAYCHUEM.

BrnaneTts npuémMaMu BEreTaTUBHOTO Pa3MHOXKCHHUS
KYJBTYPHBIX PacTeHH (Ha MPUMEPe KOMHATHBIX ).
XapakTepHu30BaTh MOJIOBBIC KIETKH: SHICKICTKH,
CIIEpMATO30H/IbI; BBISIBIIATE OCOOCHHOCTH UX
CTPOCHHUSI.

PackpbIBaTh cosepkaHle TEPMUHOB U TIOHSATHIA:
Mei03, KOHBIOTallUs XPOMOCOM, NTEPEKPECT
(KpOCCHHTOBEpP) XpOMOCOM, I'aMETHI.
XapakTepu3oBaTh MeH03 Kak CIloco0 KJIETOYHOIO

bu6mmoreka [JOK

19 Meiios JICJICHUS; OIIMCHIBATh MEH03 10 CTaIHsIM; https://m.edsoo.ru/863e7f4a
CpPaBHMBATH CTaJUU MEW03a U MUTO3A.
Pa3nuuare Ha pUCyHKax CTaJuu MEH03a;
pacKkpbIBaTh OMOJIOTMYECKOE 3HAUCHHE Meiio3a
OnuchIBaTh dTAIbl peaaTnu3alii HacIeICTBEHHON
20 Tpancnsamnus — OnocuHTE3 nHpopmaruu B kiietke. CpaBHUBATH PEaAKITUU bubnmnoreka [JOK
Oenka MaTpuyHoro cunte3a mosiekyn PHK u Genka B https://m.eds00.ru/863e796e
KJIETKE.
OOpazoBaHue 1 pa3BUTHE PackpeiBath copeprkaHne TEPMUHOB U TIOHSATHH:
MTOJIOBBIX KJIETOK. raMeToreHes, CriepMaToreHes, OOreHes,
21 O1m10/10TBOpPEHHE. CIIepMaTO30M 1, aKpOCoMa, SIUIEKIIeTKA, TTOJISIPHBIC bubnmnoreka [JOK

JlabopaTtopHas padota Ne 3
«3yuenue cTpoeHus
IIOJIOBBIX KJIETOK Ha

TenbIia. XapakTepu3oBaTh OCOOCHHOCTH

TraMETOreHe3a y ) XUBOTHBIX U €0 CTauH; I1OJOBEIC

https://m.edsoo.ru/863e81b6




TOTOBBIX
MHUKpOIpernaparax»

KJIETKU KUBOTHBIX U OIUCHIBATH MPOLIECC X
pa3BUTHSL.

CpaBHUBATh CLIEPMATOIE€HE3 U OOT'CHE3.
OnwuceIBaTh OMIIOIOTBOPEHHE, OMOIOTHYECKOE
3HAUYEHUE OIIOJIOTBOPEHUS.

22

NuauBuyanbHOE pa3BUTHE
OpraHu3MoOB

PackpriBath copeprkaHne TEPMUHOB U TIOHATHH:
OHTOTEHE3, SMOPUOTeHE3, 3UTOTa, APOOIICHHE,
OmacToMepsl, MOpyJia, OacTyia, 0JIacTOIeb,
racTpyia, Helpyna, OpraHOTeHE3; 3apO/IbIIIEBbIE
JMCTKH: SKTOJIEpMa, ME30/IepMa, SHTOIEPMA;
MOCTAMOPHUOHAIBHOE Pa3BUTHE: MPSMOE U
HemnpsMoe (JINYMHOYHOE); MeTaMopdo3,
Meracropa, MUKpOCIIOpa, IbLIBIEBOE 3EPHO,
CIIEpMUHM, 3apPOIBIIIEBbII MEIIOK, 1BOITHOE
OTIJIOJIOTBOPEHHE.

OnpenensTs STarbl SMOPUOHATBHOTO Pa3BUTHS
XOPJIOBBIX Ha CXeMax M IMperaparax U OMUChIBATh
MIPOIIECCHI, IPOUCXOAIINE HA KaXKIOM dTarre.
CpaBHHBATh IEPUOJIBI OHTOTEHE3A; MPSIMOE H
HenpsiMoe (INYMHOYHOE) TOCTAIMOPHUOHATIEHOE
pa3BUTHE, 3aPOIBIIIN YEIOBEKA U APYTUX
XOPJIOBBIX.

OOBACHATH OMOJIOrMYECKOE 3HAUEHUE Pa3BUTHS C
MeTaMop(030M; OTPUIIATEITLHOE BIUSHUE
QJIIKOTOJISI, HUKOTHHA U APYTUX TePaTOTCHHBIX
(akTOpPOB Ha pa3BUTHE 3apPOIBIIIIA YETIOBEKA.
OrnuceIBaTh MPOIECC IBOWHOTIO OIUIOJOTBOPEHHUS Y
LBETKOBBIX PaCTCHUM.

bubmuorexa [JOK
https://m.edso0o.ru/863e8436
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I'enetnka — HayKa O
HaCJICOACTBCHHOCTH U
HU3MCHYHUBOCTH

PackpriBath copeprkaHne TEPMUHOB U TIOHSATHH:
r'eH, TeHOM, TeHOTHI, (PEeHOTHUII, XPOMOCOMBI,
aJuIeNIbHbIE TeHbI (JIJIEIN ), TOMO3UT0Ta,
reTepo3uroTa, JOMUHAHTHBINA MTPU3HAK (T€H),
peLieCCUBHBIN NPU3HAK (T€H), YUCTas JTUHMUS,
TUOpHU/I.

[lepeuncnars U XapaKTepru30BaTh METO/IbI
TeHETUKH: THOPUIOTIOTUUECKHH,
[UTOTEHETHYECKUN, MOJIEKYJIIPHO-TEHETUUECKUI;
JIOMHHAHTHBIE U PELIECCUBHBIC MPU3HAKHU PACTCHUN
Y )KMUBOTHBIX.

ITonb30BaThCs FEHETUYECKON TEPMUHOJIOTHEN U
CUMBOJIMKOM JJIs 3aIIUCU T€HOTUITMUYECKUX CXEM
CKpEIIUBaHHUS.

bu6mmoreka [IOK
https://m.edsoo.ru/863e86f2

24

3aKOHOMEPHOCTH
HacJleI0BaHMsI TPU3HAKOB.
Monorubpuanoe
CKpEeIIBaHHE

PackpsIBaTh conep:kaHre TEPMUHOB U ITOHSATUI:
MOHOTHOPUAHOE CKpelMBaHue, EHOTUITNYECKHE
TPYIIbl, THOPHUIOJIOTUYECKUN METO/, YUCThIE
JIMHUH, JOMMHUPOBAHHUE F'€HOB (IIOJHOE,
HEMOJIHOE), pacllelyIeHue B TOTOMCTBE.
OnuceiBaTh METONUKY IpoBeneHMs I'. Mennenem
OTIBITOB 10 U3YYEHUIO HACJIEJOBAHMSI OJHOMN Iapbl
IIPU3HAKOB y TOpPOXa MOCEBHOTO.

PackpbIBaTh cosiepikaHne 3aKOHOB €IMHO00pa3us
TUOPHUIOB MEPBOTO MOKOJIEHUS U 3aKOHA
pacmieruieHnsi. OOBACHSITH TUIIOTE3Y YHCTOTHI
ramer. 3anMuchbIBaTh CXEMbl MOHOTUOPUTHOTO
CKpEIIUBaHUsL, OOBACHATh €T0 [IUTOJIOTHUECKHE
OCHOBBI U peIlIaTh TEHETUYECKHUE 3a/1a4U Ha
MOHOTHOPHUAHOE CKpEIIUBaHHE.

bu6mmoreka [JOK
https://m.edso00.ru/863e8878
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Jlurubpumnoe
CKpeliuBaHue. 3aK0H
HE3aBHCHUMOI0
HACJIeIOBaHHS MPU3HAKOB

PackpriBath coziepkaHre TEPMUHOB U MOHSITUI:
JUTHOPUTHOE CKPEIIMBAHUE, aHAIM3UPYIOIIEE
ckpemruBanue. OnuceiBath onbIThl . Mennens no
M3YyYCHUIO HACJIEIOBaHUS JIBYX Iap MPU3HAKOB y
ropoxa MoceBHOro. PackpeiBaTh coaepxaHue
3aKOHA HE3aBUCUMOI'0 HACJI€0BaHUs MPU3HAKOB.
[IpuMeHsATh MaTEMAaTUUYECKUM pacueT ¢ MOMOIIBIO
METO/1a IEPEMHOKEHUSI BEPOSITHOCTEN 1 3aITUCh C
MOMOIIBIO (PEHOTUITUYCCKUX PAIUKAIIOB
pacuIeIeHHs] IPU3HAKOB Y IOTOMKOB 10
(GeHOoTHUIly U TEHOTHUILY.

3anuceiBaTh CXEMbl JUTHOPUIHOTO CKpPEITUBAHNUS,
OOBSICHATH €r0 IUTOJIOTHYECKUE OCHOBBI U PEIIaTh
TEHETUYECKUE 33/1a4i HA JUTHOPUIHOE
CKpEILMBaHHUE.

bu6mmoreka [IOK
https://m.edsoo.ru/863e89a4

26

CHCHHCHHOC HaCJICJO0BaHUC
IIPpHU3HAKOB.

PackpsIBaTh conep:kaHre TEPMUHOB U ITOHSATUM:
CLEIUICHHOE HACIEN0BaHUE NIPU3HAKOB,
peKOMOUHAIMS TEHOB, TEHETUYECKHE KapThl
XPOMOCOM, MOPTaHUJA.

Ha3biBaTh OCHOBHBIE IIOJIOKEHUS XPOMOCOMHOU
TEOpUH HacleAcTBeHHOCTH T. Moprana;
packpeIBaTh cojiepkanue padbotsl T. Moprana o
CLICIIJICHHOMY HAaCJI€JOBAaHUIO T'€HOB U IIPUYHHBI
HapyILIEHNs CLEIUICHNs MEKly T€HaMH.
3anuceIBaTh CXEMbI CKPEIINBAHUS TIPH
CLETUICHHOM HacJeI0BaHUU, OOBSICHITH IPUYUHBI
PEKOMOMHAILIMY T€HOB, OMPENENSTh YUCIIO TPYIIT
CLIEIIJICHUS T€HOB; PEIIaTh FEHETUYECKUE 3a1a4u
Ha CLEIIJICHHOE HACJIEIOBAaHNUE.

bu6mmoreka [JOK
https://m.edso0.ru/863e8c60




PackpriBath coziepkaHre TEPMUHOB U MOHSITUI:
XPOMOCOMHBIN HAOOP, ayTOCOMBI, IIOJIOBHIE
XPOMOCOMBI, TOMOTAMETHBIH I10J1, TETEPOraMETHBIN
II0JI, CLIETIJICHHOE C II0JIOM HAacCJIeIOBaHHUE

MPU3HAKOB.
I'eneTnka mosna.
OOBSICHITH LHIUTOJIOTHYECKUE OCHOBEI bubmuorexa [JOK
27 HacnenoBanue npu3Hakos, 1
XPOMOCOMHOI'0 MEXaHU3Ma ONPEIECICHUS M0JIA Yy https://m.eds00.ru/863e8c60

CHCINICHHBIX C I1OJIOM
Pa3JINYHBIX OPraHU3MOB. CpaBHI/IBaTB

3dKOHOMCPHOCTH HACJICAOBAaHHWA IIPU3HAKOB,
CIICTIJICHHBIX U HE CLEIUICHHBIX ¢ mojoM. Pemarn
ICHCTHUYCCKUC 3aJa4r Ha HACJICJOBaHUC
CHCTIJICHHBIX C I1OJIOM IIPHU3HAKOB.

PaCKpLIBaTL COACPIKAHUC TCPMHUHOB U HOHSATHH:
NU3MCHYHNBOCTDb, HACJICACTBCHHAA N3MCHUYNBOCTD,
HCHACJICACTBCHHAsA NU3BMCHYHNBOCTD,

N3MeHUYHBOCTE. o
MOI[I/I(l)I/IKaHI/IOHHaSI U3MCHYHNBOCTD, BapI/IaIII/IOHHBII/I
Henacnencrsennas
pf[}l, BapI/IaHTa, BapI/IaIII/IOHHaﬂ KpI/IBaSI, HpI/ISHaK,
HN3MCHYHUBOCTSD.

HOpMa pEeaKIMK, KOJIMUYECTBEHHbIE U KaUeCTBEHHbIE
npusHaku. KnaccuduumpoBaTs BUJIbI bubnuorexa [JOK
U3MEHYMBOCTH U BBIABIIATH UX. [Iepeunciars https://m.edso0o.ru/863e8efe

JlabopaTtopHas padota Ne 4.
28 N3yuenne 1
MOAU(PUKAITTOHHOM

CBOMCTBaA MO,[[I/I(i)I/IKaL[HOHHOﬁ U3MCHYHNBOCTHU U
O0OBSCHATH ¢€ 3HAUCHHUE JJIs1 OpraHrU3MOB.
PazianyaTh KOJIMYECTBEHHBIE U KAUECTBEHHEIE

HU3MCHYUBOCTHU, TIOCTPOCHHUC
BapualiMOHHOTI'O psia U

BAPUALIMOHHON KPUBOIN» .
MIPU3HAKYU; CTPOUTh BAPUALIMOHHBIN P,

BAPUALIMOHHYIO KPUBYIO, BBIYUCIISITh CPEJIHEE
3HAYEHHE NTPU3HAKA.

PackpbIBaTh coiep)kaHHe TEPMUHOB U TIOHSITHIA:
Hacnencrsennas bubmuorexa [JOK
29 1 HACJIeICTBCHHAs] U3MECHYNBOCTh, KOMOMHATHBHAS

W3MECHYUBOCTb. https://m.edsoo.ru/863e8efe
W3MEHYUBOCTh, MyTallHOHHAS H3MEHYHUBOCT,




MYTaHT, MyTalliW: T€HHBIE, XPOMOCOMHEIE,
T€HOMHBIEC; MOJUTUIONU NS, AHEYTUIOU IS,
MyTareHbl. XapakTepu30BaTh HACIEICTBEHHYIO
W3MEHUYUBOCTH; (POPMYITHPOBATH 3aKOH
TOMOJIOTUYECKHUX PSIOB B HACJIEICTBEHHOM
n3MmenunBocty H. M. BaBunosa u 0OBSICHATE €10
3HaYeHHeE JJ11 OMOJIOTHH U CEJIEKIIMH.
KnaccudunupoBats MyTaluu: TeHHBIE,
XPOMOCOMHBIE, TCHOMHBIC U TIPUBOIUTH IPUMEPHI
MyTalui.

OOBSACHATD MPUYUHBI BOSHUKHOBEHHS MYyTallHMH,
poib hakTopoB-MyTareHoB. CpaBHUBATH BUIBI
MYyTAIlUi; BBISIBIISATH PUYNHBI HACIECTBEHHON
W3MEHYUBOCTH, UICTOYHUKHA MYTareHOB B
OKpYXaroIiei cpene (KOCBEHHO).
XapakTepru30BaTh BHEAJIEPHYIO HACIIEICTBEHHOCTh
1 U3MEHYHUBOCTb.

30

I'eneruka yenosexa.
JIaGoparophas paboTa Ne5
"CocraBlieHHE U aHATIN3
POAOCIIOBHBIX YeIOBEKa"

PackpeiBath coziepaHne TEPMUHOB U MOHSITUI:
KapUOTHUII YEJIOBEKA, [IMTOI€HETUYECKUIT METO,
TeHEaJOTUYECKUI METO, POJOCIOBHBIE,
OJM3HEIOBBIN METO/, HACJeICTBEHHbIE O0JIE3HU:
(MOHOTEHHBIE, C HACIEICTBEHHON
IIPEIPACIIONOKEHHOCTHIO0, XPOMOCOMHBIE),
MEIUKO-TEHETUYECKOE KOHCYJIbTUPOBAHUE.
[lepeuncnaTb 0COOEHHOCTH U3YUYEHUS T€HETUKHI
YyeJIoBeKa; MPUBOIUTh MPUMEPHI HACIIEACTBEHHBIX
OoJie3Hell yenoBeka, XapakTepu30BaTh METObI UX
npoHIAKTUKN; 0OOCHOBBIBATh 3HAYCHUE METUKO-
TEHETUUYECKOTO KOHCYIbTHPOBAHUS.

bu6mmoreka [JOK
https://m.edso00.ru/863e8d78




BhISBISATH U cpaBHUBATh MEXIY cO00
JIOMMHAHTHBIE U PELIECCUBHBIE IPU3HAKU
4eJI0BeKa.

CocTaBisTh U aHAIU3UPOBATH POJIOCIIOBHBIE
4eJI0BEKa.

Pe3epBHbIil ypok.
31 O0001menwe 10 TEME
«HacniencTBeHHOCTE U

HU3MCHYUBOCTb OPIraHU3MOB>»

Cerneknus Kak HayKa U
poIIecc

32

PackpriBaTh conep:kaHue TEPMUHOB U TIOHATHUI:
CEJIEKIIMS, COPT, IIOPOJIa, IITaMM, IOMECTHKALHS,
WM OJIOMAIIHUBAaHKE, IEHTPbl MHOr000pa3us u
IIPOUCXO0KICHMS KYJIBTYPHBIX PACTCHUN U
JKUBOTHBIX, THOPUINU3ALIMSL, HCKYCCTBEHHBIN OTOOP.
Ha3siBaTh 1 cpaBHMBATh OCHOBHBIE JTaIlbl
pPa3BUTHSA CEJIECKLUU.

W3narate yuenue H. M. BaBuiioBa o nieHTpax
IIPOUCXOXKICHUS KYJIbTYPHBIX PACTCHUIA;
pasinuyaTh UEHTPBI HAa KapTe MUpPa, CBA3BIBATH UX
MECTOIOJIOKEHUE C OYaraMy BO3SHUKHOBEHUS
JIPEBHENIIINX [IUBHIIN3ALIHIA.

CpaBHMBATh COpTA KYJIbTYPHBIX PACTEHUN, TOPOIBI
JIOMAIIHUX )KUBOTHBIX U UX JIUKUX MPEIKOB.
O1neHuBaTh POJIb CEJNIEKIIUU B 00ECTICUCHUH
MIPO/IOBOJILCTBEHHOM O€30MTaCHOCTH YeJIOBEYEeCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/863e9214

MeToabl 1 TOCTHKEHUS
33 CEJICKIIUU PAaCTECHUHN 1
JKUBOTHBIX

PackpsIBaTh conepkaHre TEPMUHOB U MTOHSATUN:
HCKYCCTBEHHBIH 0TOOp, MacCOBBIH 0TOOD,
WH/MBUYAJIbHBIA 0TOOP, SKCTEPBED,
OIM3KOPOJICTBEHHOE CKpPEIIMBAaHHUE, YUCTAs! JIMHHS,

bu6mmorexa [IOK
https://m.edsoo.ru/863e9214




reTepo3uC, HEPOJICTBEHHOE CKPEIIUBAHUE,
WCKYCCTBEHHBIN MyTareHe3, MOJTUILIOHIBI.
CpaBHuBath (hOpPMBI HCKYCCTBEHHOTO OTOOpa
(MaccoBOTO M MHIUBUAYATHHOTO), BUIBI
rubpuan3anuu (OJIM3KOPOJICTBEHHON U
OTJIAJICHHOH ), CITOCOOBI TIOJTyYEHUS TIOJTUILIONIOB.
[TpuBOIUTH IPUMEPHI JOCTHIKCHUN CEICKIHH
pacTeHUH U )KMBOTHBIX.

34 buotexHoorus kak orpacib
MPOU3BOACTBA

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

34

PackpsIBaTh conep:kaHre TEPMUHOB U ITOHSATUN:

OMOTEXHOJIOTHS, KJICTOYHAsI MHKEHEPHS, TCHHAS

WH)KEHEpUSs, KIOHUPOBAaHUE, TPAHCT€HHbIE

opraau3mel, MO (reHetnyecku

MOIU(UIIMPOBAHHBIE OPTAHU3MBI).

XapakTepu30BaTh OMOTEXHOJIOTHIO KaK OTPacib

MPOU3BOACTBA, OCHOBHBIE IOCTHKECHUS

OMOTEXHOJIOTHH B 00JACTH MIPOMBIIIIEHHOCTH, bu6nmoreka [JOK
CEIBbCKOT0 XO3SMCTBA M METUITUHEL. https://m.edso0.ru/863e9336

[lepeuuncnarp u XxapakTepru30BaTh OCHOBHbBIE
METO/Ibl U JOCTUKEHHSI OMOMHKEHEPUH.
OO6cy)xaaTh HKOJIOTUYECKHE M STHUECKUE ACTIEKThI
HEKOTOPBIX MCCIEIOBAHUI B 00J1aCTH
OMOTEXHOJIOIUHU (KIIOHUPOBAHUS, HCKYCCTBEHHOTO
OIIOIOTBOPEHUS, HAIIPABICHHOI'O U3MEHEHUS
F€HOMa U CO3/1aHUs TPAHCT€HHBIX OPraHU3MOB).

KonTtponbHeix pador — 1




11 KJIACC

Ne
n/n

Tema ypoka

DBOJIIONHUS U METOIBI
e€ u3y4yeHus

KoaunuectBO
4acoB

Bcero

I[eﬂTeJIBHOCTb Yuamuxcs

PackpeiBaTh conep:kaHue TEPMUHOB U TIOHATHUI:
HBOJIIOLMS, IEpeXOoAHbIe (POPMBI, PUIIOreHETUYECKHE
pAAbL, BUABI-DHIEMUKH, BUIBI-PEITUKTHI, 3aKOH
3apOIBIIIEBOTO CXOJICTBA, OMOr€HETUYECKHI3aKOH,
TFOMOJIOTUYHBIC 1 AHAJIOTHYHBIC OpraHbl,
pyAMMEHTapHBIE OPraHbl, aTaBU3MBI.

Hepetmcnsnb OCHOBHBIC 3Tallbl PA3BUTHUA
SBOJIFOLINOHHOU TEOPHH.

XapakTepu30BaTh CBUETEIbCTBA YBOJIFOLIUN:
NaJICOHTOJIOTHYECKHE, Onoreorpaguyueckue,
IMOPHOIOTUYECKHE, CPAaBHUTEIbHO "aHATOMHUYECKUE,
MOJIEKYISIPHO "ONOXUMHUUECKHE.

[TpuBOIUTE MpUMEPHI NEPEXOIHBIX HOPM
OpraHu3MOB, (PHIIOT€HETUYECKHX PSI/IOB.

[TpuBoIUTE GOPMYITUPOBKH 3aKOHOB
OMOTreHEeTHYECKOT0 U 3apO/IbIIIEBOTO CXO/ICTBA.

DJIeKTpOHHbIe U (pPOBbIE
o0pa3oBaTe/bHbIE Pecypchl

bubnunoreka LIOK
https://m.edsoo.ru/863ea20e

Hcropus pa3Butns
IpeJICTaBIeHUH 00
9BOJIIOLIUH

PackpeiBaTh conep:kaHue TEPMUHOB U TIOHSATHUI:
CHUCTEMAaTHKa, €CTECTBEHHBIN U NCKYCCTBEHHBIN
oTOOP.

XapakTepu30BaTh OCHOBHBIE 3BOJIIOIMOHHBIE HJIEH,
KOHIEMNIMN U TEOPUH; CPAaBHUBATD B3TJISbIHA BUJ U
sposonmio K. Jlunnes, XK.b. Jlamapka, Y. /lapBuna.
OuenuBath BkiIaja JIMHHES B pa3BUTHE CUCTEMATUKH U
OOBSICHATH MPUHIHITBI OMHAPHONW HOMEHKJIATYPHI.

but6mmoreka [IOK
https://m.eds00.ru/863e9570




MukposBoatronus

IHonmynsauums xkak
AJIeMEHTapHas
eIMHUIIA BUJIA U
SBOJIIOIIHH.
JlaGopaTtopHnast pabota
Ne 1 «CpaBHenue
BU/JIOB T10
MOP(}OIOTHUECKOMY
KPUTEPUIO»

XapakTepu30BaTh COIepKaHNE U 3HAUCHUE
sBomonnoHHOM koHenuuu XK. b. Jlamapka.
OneHuBaTh €CTECTBEHHO-HAYYHbIE U COL[MAJIBHO-
HKOHOMUYECKHUE IPEIIOCHUIKY BO3SHUKHOBEHHUS
sBOMOLIMOHHOM Teopuu Y. Jlapsuna. PackpeiBaTh
coaep)kaHue 3BOOIMOHHON TeopunY. JlapBuHa;
CpaBHHUBATh HEOMPEIEIEHHYIO U OMPeeIEHHYIO
W3MEHYUBOCTb, €CTECTBEHHBIN M HCKYCCTBEHHBII
0oT00p, hopMbI OOPHOBI 32 CYIIECTBOBAHHE.
OnuceIBaTh MOJIOKEHUSI CHHTETHYECKON TEOPHH
spoonn (CTD) 1 0OBSICHITH €€ 3HAUCHUE TS
OMOJIOTHH.

PackpriBath copeprkaHne TEPMUHOB U TIOHSATHH:
MUKPOIBOJIOIUS, BU, KpUTEPUHU BUIA,
apealt,monyJsius, reHohoH I, MyTallii, KOMOWHAIIUH
reHOB. XapaKTepPU30BaTh BHUJ KaK OCHOBHYIO
CHUCTEMAaTUYECKYIO €IMHUITY U IIEIOCTHYIO
OMOJIOTUYECKYIO CHCTEMY.

Briaensate kputepuu Buga (MophoIoruueckuu,
(bU3HOTOTUYECKHH, OMOXUMUYECKUN, TCHETHYECKUH,
HKOJIOTMYECKUH, TeorpaduuecKuii) U IPUMEHATh
KPUTEPHUU JJISI ONTUCAHUS KOHKPETHBIX BUIOB.
XapakTepru3oBaTh NOMYJALMIO KaK CTPYKTYPHYIO
€IUHUILY BUA U BOJIOLIMH.

OnuceIBaTh MOMYJIALNIO IO OCHOBHBIM MTOKA3aTelIsIM:
COCTaB, CTPYKTYypa.

bu6nuorexa [IOK
https://m.edso0.ru/863e9cle

but6mmoreka [IOK
https://m.eds00.ru/863e99c6




JBroKyIre CUIIbI
(3;1eMeHTapHbIe
(haKTOpPBI) IBOTIOLIUN

EcTecTBenHsbIi 0TOOD
U ero Gopmsl

PackpriBath coziepkaHre TEPMUHOB U MOHSITUI:
KOMOWHATHBHAsi U3MEHUYMBOCTb, MyTallUH,
MYTaI[MOHHBIN MPOLIECC, MOMYJIAIIMOHHBIC BOJIHBI,
npeiid reHoB, U30ISAIHS, MUTPALIUH.
XapakTepu30BaTh AIEMEHTAPHBIC (AaKTOPHI
ABOJTIOIIMN: MYTAIlMOHHBINA MPOIIECC, KOMOMHATHBHAS
M3MEHUYUBOCTb, OMYJISIIIHOHHBIE BOJIHBI, Apeiid
TEHOB, U30JISIIUS, MUTPaAllUsl. Y CTaHABJIMBATD

MPUIUHHOTCJICACTBCHHBIC CBA3U MCKAY MCXAHU3MOM

U Pe3yJIbTaTOM JICHCTBUS ABMKYIIUX CHII
(3meMeHTapHBIX (PAKTOPOB) IBOITIOIUH.

PackpbIBaTh cosepkaHle TEPMUHOB U TIOHSATHIA:
€CTECTBEHHBII 0TOOD, 00prOa 3a CyIIeCTBOBAHUE.
OnuceIBaTh MEXaHU3M JIEHCTBHS €CTECTBEHHOTO
oTtbopa.

Xapaktepu30BaTh (GOPMBI €CTECTBEHHOTO 0TOOpa
(IBMXKYIIUH, CTAOMIM3UPYIOIIMM, TU3PYNTUBHBIN) U
CpPaBHMBATh UX MEXKIY COOOM.

XapaktepuzoBaTh O0OpPHOY 3a CYIIIECTBOBAHUE U
CpaBHUBATh €€ BU/IbI (MEXXBHI0Basl, BHYTPUBUIOBAS,
6opbba ¢ HeOIaronpUsATHEIMU (PaKTOpaMU BHEIIHEH
CpeIibl).

bubnunoreka LIOK
https://m.edsoo.ru/863e9da4

bu6nmorexa LIOK
https://m.edsoo0.ru/863e9ed0

PesynbTarst
IBOJTIOINH:
IpUCIOCOOTICHHOCTh
OpraHU3MOB H
BU000pa30BaHUE.
JlaboparopHas paboTa
Ne 2 «Onncanue

PackpsIBaTh conepkaHre TEPMUHOB U ITOHSATUN:
MPUCTIOCOOTIEHHOCTh, TOKPOBUTEIBCTBEHHAS U
IIpEeA0CTEpEraroIas OKpacka, MaCKMpOBKa,
BUA000pa3oBaHue. ONKUChIBATh MEXaHU3M
BO3HMKHOBEHUS MPUCTIOCOOJIEHUH Y OpraHU3MOB.
BBISBIIATE O M300paKEHUAM, HA KHUBBIX U
(bUKCUPOBaHHBIX IpenapaTax MpUMEPHI

but6mmoreka [IOK
https://m.edso0.ru/863e9fde




IpUCIIOCOOTIEHHOCTH
opraHusma u e
OTHOCHUTEJIBHOTO
Xapakrepay

MPUCTIOCOOJICHHOCTH PACTECHHUM U AKUBOTHBIX K
YCIJIOBHSIM CpeJibl OOMTaHUs, TOKA3bIBATh

OTHOCHUTEIIBHYIO 11eJIeCO00Pa3HOCTh IPUCITOCOOTICHU.

XapaKkTepu30BaTh CIIOCOOBI M MEXaHU3MBI
BHUJ1000pa30BaHNs; ONMCHIBATh U CPAaBHUBATH
OCHOBHBIE (DOPMBI IKOJIOTUYECKOTO U
['eorpaduyeckoro Bu1000pa3oBaHMUs.

HaHpaBHeHI/IH U IIyTHu

PackpsIBaTh conep:kaHre TEPMUHOB U ITOHSATUN:
MaKpO3BOJIIOIHS, PHIIOTEHE3, OMOJIOTUICCKHIA
nporpecc u perpecc, apoMop$ho3, HauoaganTars,
oO11as gereHepanus, alanTUBHAs paJualus.
XapakTepu30BaTh (GOPMbI 3BONIIOLNU. BBIABIATH
apoMop(o3bl U UAMOANANTALNN Y PACTEHUH U

bubmuoreka [IOK

8
MAaKpO3BOJIKOLINU JKUBOTHBIX. https://m.edsoo.ru/863e9cle
CpaBHUBaTh OMOJOTMYECKHI ITporpecc U
Ounonoruueckuii perpecc, apomopdos,
WIM0AIANITAIIMIO M OOIIYIO JIeT€HEePaInIo.
BoIABIATH B3aMMOCBSI3U MEKTY ITYTSIMU U
HaIpaBJIECHUSMHU SBOJIOLNUN Y PACTEHUM U KUBOTHBIX.
9 He06paTHMQCT}, BoIsBIATH B3aUMOCBS3U MEXKY MYTAMHU U HAIllpaBJICHUIMU
SBOJIOIMN SBOJIIOIIMH Y PACTCHUH U JKUBOTHBIX.
PackpbIBaTh CojiepKaHie TEPMUHOB U TIOHSTHIA:
KpealMoHn3M, abHOreHe3, BUTAIU3M, TIAHCIIEPMUSI,
Hcropust )xu3HM Ha
. 01011033, KOaIlepBaThl, TPOOUOHTHI, CHMOHOTCHE3.
10 3emie U METObI €€
XapaxkTepu30BaTh METO/IbI H3YYEHHST HCTOPUIECKOTO
U3y4YeHUs
npouuioro 3emin. [lepeunciisTe OCHOBHBIE STAITbI
XUMHUYECKON ¥ OMOJIOTMYECKOM DBOJIFOLIMH.
I'nnoressr W3narate conepxkaHue TUIIOTE3 U TEOPUI
bubnunoreka LIOK
11 MIPOUCXOKICHUS BO3HUKHOBEHUSI JKU3HU Ha 3eMJie (KpeallmoH13Ma,

JKA3HU HaA 3emiie

CaMOIIPOU3BOJIBHOTO 3apOXKACHUS (CIIOHTAHHOTO),

https://m.edso0.ru/863ea5a6




12

13

14

PasButue xu3Hu Ha
3emJie o 3paM U
nepuoiam

OCHOBHBIE 3TaNbl
SBOIIOIUN

pPacTUTEIHHOTO U
YKUBOTHOT'O MHUpA.

CoBpeMeHHas cuctema
OpPTraHUYECKOTO MUpPa

nancrepmuu, runore3sl PHK-mMupa). OnuceiBath
skcniepumenTsl C. Musuiepa u I'. FOpu no nosnyuenuto
OpPraHWYECKUX BEIECTB U3 HEOPTraHMYECKUX MYTEM
a0MOreHHOI'0 CUHTE3A.

PackppiBaTh cojiep:kaHne TEPMHUHOB U TTOHSATHI: JOH,
apa, nepuo i, apoMopdo3bl, HANOAIANITAIUNA. 3HATh
IIOCJIEI0OBATEIbHOCTh JOHOB: KaTapxeu, apxeu,
POTEPO30H, haHepo30ii; Ip: apxeickas,
MPOTEPO30MCKas, MANCO301MCKast, ME3030MCKas,
KalHO30CKas; NepuoA0B: KeMOpHIiCKui,
OpPJIOBUKCKUM, CUITYPUNCKHI1, IEBOHCKUH,
KaMEHHOYT'OJIbHBIN, IEPMCKHUI, TPUACOBBIN, FOPCKHIA,
MEJIOBOM, ITaJIcOreHOBBIM Y HEOICHOBBIM,
AHTPOIIOT€HOBBIM.

XapakTepru3oBaTh OCHOBHBIEC COOBITHSI B Pa3BUTHHU
OpraHUYEeCKOro MHUpa Mo 3paM U NeproiaM
re0JIOTUYECKON UCTOPHHM; ITAIbI PA3BUTHUS
PacCTUTENBHOTO U )KUBOTHOT'O MUpa. BeiienuThb
rJIaBHbIE apoMOP(O3bl PACTEHUH U JKUBOTHBIX.
CpaBHHUBATh MEXIy COOOM MpeacTaBUTENeH
CHCTEMAaTUYECKHUX TPYII OPTaHU3MOB, BBISBISITh
YePTHI YCIOKHEHUS U IPUCTIOCOOTICHHOCTH K
YCJIOBHSIM KU3HH.

PackpsIBaTh conep:kaHre TEPMUHOB U ITOHSATUN:
CHUCTEMAaTHKa, UICKyCCTBEHHAs U €CTECTBEHHAS
KJ1accuuKkalus, OMHapHasi HOMEHKJIATypa, TPUHIIMII
NEPapXUYHOCTH.

XapakTepHu30BaTh COBPEMEHHYIO CUCTEMY
OpraHUYeCcKOro MUpa.

bubnunoreka LIOK
https://m.edsoo.ru/863eabbe

bu6nmorexa LIOK
https://m.edsoo.ru/863ea8bhc

bubnunorexa LIOK
https://m.edso0.ru/863ea48e
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16

17

DBOJIOIMS YeTIOBEKa
(anTpOmOTEHE3)

JBroKy1ye cuibl

(axtopsr)
aHTPOTIOTeHe3a

OCHOBHBIE CTaIUU
SBOJIIOLINHN YEJIOBEKA

PackpbIBaTh cozepkaHle TEPMUHOB U TIOHSATHIHA:
AHTPOIIOJIOTUsl, aHTPOIIOT€HE3, YEIIOBEK Pa3yMHbIN
(Homo sapiens), mpsiMOX0xaeHUE, BTOpast
CUTHAJIbHAS CUCTEMA.

Ilepeuncnars 3a1a41 aHTPOIIOJIOTHUH,
ATAIbICTAHOBJICHUS U PAa3BUTHUS NPEACTaBIECHUN O
IPOMCXOXKACHUH YEJIOBEKA.

WN3narate ocHOBHBIE 1T010KeHUA Teopun Y. J[apBuna,
KPUTUYECKH OLICHWBATh HEHAYYHYIO HH()OPMALIUIO O
IPOMCXOXKACHUH YEJIOBEKA.

3HaTh CUCTEMATUYECKOE MOJI0KeHHe Buaa Homo
sapiens, MEPEYUCISATH €ro MOP(OIIOTro-
AHATOMUYECKHUE MPU3HAKU PA3HOTO YPOBHS (THII,
KJIacc, OTPS U Ap.).

VYcTaHaBIMBaTh YEPTHI CXOJCTBA U pa3IMunl
YeJI0BEKa U )KUBOTHBIX. OOBSICHATH U OLICHUBATh
3HAYEHUE HAYYHBIX 3HAHUN O MPOUCXOKICHUH
4eJI0BEKa JJI1 IOHUMAHHS MECTa U POJIU Y€JI0BEKa B
IPUPOJIE.

PackpeiBaTh conep:kaHue TEPMUHOB U TIOHATHUI:
(bakTOpBl aHTPOIIOTEHE3a, TPYIIIIOBOE
COTPYJIHUYECTBO, peUb, OPYAUNHAS JEATEIBHOCTD,
HOJIMMOP(PU3M.

XapakTepu30BaTh JBUKYLINE CUIIBI ((aKTOPHI)
aHTpoOIoreHe3a: OMOJIOrHUECKHEe U COLUaIbHbIE,
CpPaBHMBATh UX MEXKIY COOOM.

PaCKpBIBaTB COACPIKAHNEC TCPMHUHOB U TTOHATHH:
ABCTPAJIOIIUTEK, YCTIOBEK YMCHLIﬁ, YCIIOBCK
NPAMOXOISAIINHN, HEaH IepTaell, KpOMaHbOHEII,
HCOJIMTUYCCKAs pCBOJJIIOIMA, HGpBO6BITHOG HCKYCCTBO.

bubnuoreka [{OK
https://m.edsoo.ru/863eac2c

bubnunorexa LIOK
https://m.edsoo.ru/863ead44




18

19

Yenoseueckue pacsl U
[PUPOJHBIE aTanTanuu
YeJioBeKa

DKoJiorus Kak Hayka

XapakTepHu30BaTh M CPaBHUBATh MEXAY COOO OCHOBHBIC
CTa/INY HBOJIIOIIUH YEIIOBEKA: XPOHOIOTHYECKHUI BO3pacT,
apean pacnpocTpaHeHus, 00bEM rOJIOBHOT'O MO3ra, 00pa3
JKU3HU U OPYAHS TPY/Aa.

PackpeiBath coziepkaHre TEPMUHOB U MOHSATUIA:PACHI,
pacoreHes, couual- JTapBUHU3M, PACU3M, METUCALIUS.
XapakTepru30BaTh U CPABHUBATH NIPEACTABUTEICH
YEJIOBEYECKUX PAC, PACKPBIBATh PUYNHBI U
MEXaHU3MBbl PACOTEHE3A, IIEPEUNUCIATh U TPUBOIUTH
MPUMEPHI MPUCTIOCOOICHHOCTH Y€JIOBEKA K YCIOBHSIM
CpeIIbl, TPUMEPHI MPUCTIOCOOUTEITFHOTO 3HAUCHUS
pacoBBIX ITPU3HAKOB.

Joka3piBaTh equHCTBO Buaa Homo sapiens, HayqHyIO
HECOCTOATENILHOCTh PACOBBIX TEOPUM, UAECH
COLIMAJIBHOIO JapBUHU3MA U pacus3Ma.

PackpriBath cofiepkaHie TEPMUHOB ¥ ITOHITHNA: DKOJIOTHS,
MOJIeBbIE HAOIIOICHUS, SKCTIEPUMEHTHI, MOHUTOPHHT
OKpYKaroIel cpeipl, MOAESTUPOBaHHIE, SIKOIIOTHIECKOES
MHPOBO33pEHHE.

[lepeuuncnare 3a1a9n 3KOJIOTHH, €€ pa3/eNbl HCBSI3U C
JIPYTUMU HayKaMH. XapaKTepH30BaTh METO b
3KOJIOTMYECKUX UCCIIEOBAHUMA.

bubnunoreka LIOK
https://m.edsoo.ru/863eaea?2
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Cpensl oOuTanus u
HKOJIOTHYECKUE
(baxTopsl

PackpsIBaTh conep:kaHne TEPMUHOB U MTOHATUI: cpea
oOuTaHus, 3KoJoruYeckre (PakTopbl, OMOIOTMUECKUMA
ONTUMYM, OTPaHUYMBAIOIINH (JIMMUTHPYIOLIUH)
dbaxTop.

XapakTepHu30BaTh YCIOBUS cpell OOUTaHUS
OpraHU3MOB;

KJIacCU(UIIUPOBATh U XapaKTepPU30BaTh
AKOJIOTHYECKHE (PAKTOPHI: aOMOTUUYECKHE,

but6mmoreka [IOK
https://m.edsoo.ru/863eafec




OnoTHUYECKHE U aHTpOITOreHHbIe. OMUCHIBATH
JEHCTBUE IKOJOTUIECKHX (DaKTOPOBHA OPTAHU3MBL.
XapakTepu30BaTh 0COOCHHOCTH CTPOCHHUS U
KU3HECACATCIBHOCTU paCTeHI/If/'I U JKUBOTHBIX PA3HBIX
cpen oouTaHusl.

AOuoTudeckue
(bakTopsbl.
JlaGopaTtopHnast pabora
Ne 3.

PackpriBaTh coneprkaHie TEPMUHOB U TIOHATHIA:
abuotnueckue HakTopel, GOTOTIEPHOIN3M,
OMOJIOrMYECKHE PUTMBI.

AHaIM3UPOBATH IEHCTBHE CBETA, TEMIIEPATYPHI,

bubnunoreka LIOK

21
«Mopdodonornueckue BJI&KHOCTH HA OPTaHU3MBbI U IIPUBOIUTE IIPUMEPHI https://m.edsoo.ru/863eb10e
0COOEHHOCTH IPUCIIOCOOTIEHHOCTH OPTaHU3MOB.
pacTeHui U3 pasHbIX [TpoBoauTH OGMONOrMYECKHE HAOMIOACHUS U
MecT OOUTaHUAN. 0(OPMIIATH pe3yabTaThl IPOBEAEHHBIX HAOIIOICHUH.
PackpeiBaTh cosepxaHue TEPMUHOB U
HNOHATHUI:0noTHYEeCKHEe (PaKTOPbI, XUIITHUYECTBO,
napa3uTU3M, KOHKYPEHIIHS, MyTyaIu3M, CUMON03,
KOMMEHCAJIU3M, HaXJ1eOHMYECTBO, KBAPTUPAHCTBO,
aMEHCaJI3M, HEUTPATU3M. bu6nmorexa LIOK
22 buotnyeckue pakTopsl
XapakTepHu3oBaTh OnoTHYECKHE (PAKTOPBI U https://m.eds00.ru/863eb348
BU/IIB3aUMOOTHOILIEHUI MEXIy OpraHu3Mamu;
MPUBOJIUTH MPUMEPHI B3aUMHOM MPUCTIOCOOIEHHOCTH
oprann3mMoB. CpaBHUBATh MEXKTy COOOM BUIBI
OMOTHYECKHUX B3aUMOACHCTBUI OpraHU3MOB.
PackpeiBaTh conep:kaHne TEPMUHOB U TIOHATHUI:
OKoJOorn4ecKkue
MOMYJISIINSL, YUCIIEHHOCTb, IJIOTHOCTb, POXK/Ia€MOCTb,
23 XapaKTEPUCTHKH
CMEpPTHOCTb, IPUPOCT, MUTPALIUs, ATUHAMUKA
MOMYJISILIUH.

YHUCJICHHOCTH MOITYJIAINHN.
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Coo0miecTBa
OpPraHu3MOB —
OHOLIEHO3

DKOJIOTHUECKHE
CHUCTEMEI
(9KOCHUCTEMBI)

OcHoBHBbIE TIOKa3aTENN
HKOCUCTEMBI.
OKoJOorn4ecKkue
nupamusl. CBOMCTBA
skocucreM. Cykieccus

XapakTepHu30BaTh OCHOBHBIE I10KA3aTEIN U
HKOJIOTUYECKYIO CTPYKTYPY IOIYJIALNN; OIIUCHIBATh
MEXaHU3MBbI PETYISIUN YUCICHHOCTU MONYJISLAN

PackpriBath copeprkaHue TEPMUHOB U TIOHSATHH:
OMOIIEHO03, SKOCUCTEMa, OMOTeOLIeHO3, BU/IbI-
JIOMHHAHTBI, SKOJIOTHYecKas HUlla. XapakTepru3oBaTh
O6uo11eH03 (COOOIIECTBO), €T0 BUAOBYIO,
MPOCTPAHCTBEHHYIO U TPOYUUECKYIO CTPYKTYPHI.
OOBSICHATH POJIb KOMIIOHEHTOB OMOIIEHO32a B
NoAACPIKAHUU €0 CTPYKTYPhI U CYIIICCTBOBAHHWA HA
onpeaenéuHoi repputopuu. OOBICHATH
OMOJIOTMYECKH CMBICI SIPYCHOCTH MIIMCTOBOM
Mo3auku. CpaBHUBATh KOMIIOHEHTHI OMOIIEHO30B, UX
BUJIOBYIO, IPOCTPAHCTBEHHYIO U TPOPHUUECKYIO
CTPYKTYPBI, CBA3U MCXKIY OpraHN3MaMU.
PackpbIBaTh cosepkaHle TEPMUHOB U TIOHSATHIA:
HKOCUCTEMA, OMOTeOLI€HO3, TPOAYLIEHTHI,
KOHCYMEHTBI, PeylIeHTbI, TPO(hUIEeCKHEe YPOBHH,
MUILEBas ETb U CETh, SKOJIOTUYECKHE TUPaAMU/IBI,
O6romacca, mpoayKIIHsI, CYKIIECCHSI.
XapakTepHu30BaTh CBOMCTBA IKOCUCTEMBI (&€
CHOCOOHOCTH K ITTUTEIBHOMY CaMOTOIEPKAHHIO,
OTHOCHUTEJIbHO 3aMKHYTBIN KPYrOBOPOT BEIIECTB,
HE00X0IMMOCTh MOTOKA YHEeprun). CpaBHUBATh
HaCT6I/IHIHBIe N ICTPUTHBIC MMUIICBBIC LICIIN,
TpopUYIECKHE YPOBHH SKOCUCTEMBI.

Pa3nuuare nupaMuapl NPpOLYKIMY, TMPAMHUJIBI
YUCJIEHHOCTH U TUPAMUJIBI OMOMACCHI.

bubnunoreka LIOK
https://m.edso00.ru/863eb46a

bu6anoreka LIOK
https://m.edsoo.ru/863eb46a

bubnunorexa LIOK
https://m.edsoo.ru/863eb5fa




CocTaBisTh IENHU U CETH MUTaHUs. [lepeunciiath
CBOICTBA SKOCUCTEM: YCTOMUHUBOCTH, CAMOPETYIISIIHS,
pa3BUTHE (CYKIIECCHSI).

OmnuceIBaTh MEXAHU3M MoAACPIKAHUS PABHOBCCHUS B
HKOCHUCTEMAX.

XapakTepHu30BaTh CYKIIECCHHU, BBISBIISATH IPHYUHBI H
o0I1I1e 3aKOHOMEPHOCTH CMEHBI YKOCHCTEM.
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[IpuponHsie
9KOCUCTEMBI

AHTpOHOI‘eHHHe
O9KOCHCTEMBI

PackpsIBaTh conep:kaHre TEPMUHOB U ITOHSATUN:
BOJIHBIE DKOCHUCTEMBI, OMOT€OIIEHO3BI, (PUTOTLIAHKTOH,
300IJIAaHKTOH, OeHTOC, rymyc. [IpuBoauTs npumepsl
IIPUPOJIHBIX IKOCUCTEM CBOE MECTHOCTH.
CpaBHUBATh HA3€MHBIE U BOAHBIE SKOCUCTEMBI;
OpraHu3Mbl, 00pa3yloIIne pa3Hble TpopUuIecKue
YPOBHH.

PackpsIBaTh conep:kaHre TEPMUHOB U ITOHSATUI:
AHTPONOTEHHAs YKOCHUCTEMA, arPOIKOCHCTEMA,
ypOoskocucTema, 6uopaznoodpasue.
XapakTepu30BaTh arpodKOCUCTEMBI U
ypOOIKOCUCTEMBI, 0COOCHHOCTH UX CYIIECTBOBAHHUS.
[TpuBOIUTE IPUMEPHI AHTPOTIOTEHHBIX 3KOCUCTEM
CBOEM MECTHOCTH, ONMUCHIBATh UX BUJIOBOW COCTaB U
CcTpyKTypy. CpaBHHBATh COCTAB U CTPYKTYPY
MIPUPOJTHBIX SKOCUCTEM U arpOdKOCHUCTEM,
arpodKOCUCTEM U YPOOIKOCUCTEM.

29

buochepa —
rio0agpHas
IKOCHUCTEMA 3EMIIU

PackpsIBaTh conepkaHre TEPMUHOB U ITOHSATHN:
ouocdepa, KHUBOE BELUIECTBO, AMHAMHUECKOE
paBHOBECHE.

OuenuBarts Bkiaa B. M. Bepaaackoro B coznanue
yueHus o ouocdepe. Xapakrepu3zoBaTh COCTaB

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




ounocdepbl, GyHKIIUN KUBOTO BelecTBa Onochepsl U
OTpeeNATh (Ha KapTe) 00JIaCTH ero HauOOIIBIIETO
pacnpoctpaneHus. [[puBOAUTE TPUMEPHI MIPOSIBIICHUS
(byHKINH )KUBOTO BeLlecTBa OMOChepHI,
OMOTCOXMMHYECKOH IeATETbHOCTH YeI0BEKa.
[Tepeuncnary ocobeHHOCTH OMOChEephl KakK
r7100aIbHOM SKOCUCTEMBI 3eMITH.
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3aKOHOMEPHOCTH
CYIICCTBOBAHHSI
ouocdepsl

UYenoBe4yecTBO B
ouocdepe 3emaun

PackpsIBaTh conep:kaHre TEPMUHOB U ITOHSATUN:
[IEJIOCTHOCTh OMOoc(hephl, KPYrOBOPOT BEIIECTB,
OMOTeOXMMHUYECKUE IUKIIBI JIEMEHTOB, 30HAILHOCTD
ounocdepbl, OMOMBI.

OnwuceIBaTh KPYroBOpOT BELIECTB,
OMOreoXMMHUYECKHEe IIUKIIBI a30Ta U yIiepoa B
ouocdepe.

OOBSICHITH IPUUKHY 30HATBLHOCTU OHOCOEPBHI.
[lepeuncnsiTe U XapaKTepU30BaTh OCHOBHBIE OMOMBI
cymu 3eMIIH.

PackpbIBaTh cosepkaHle TEPMUHOB U TIOHSATHIA:
AQHTPOIIOT€HHbIE U3MEHEHUS, SKOJIOTHYECKUN KPHU3HC,
ri106anbHbIe MPOOIEMBI.

XapaktepuzoBaTh OMOC(HEpPHYIO POJIb YEIOBEKA.
IIpuBOANTE IPUMEPHI aHTPOITOT€HHBIX U3MEHEHUH B
ounocdepe.

OneHnBaTh NOCIEACTBHS 3arPA3HEHUS BO3IYIIHOM,
BOJIHOM CpeJibl, UI3MEHEHUS KJIMMaTa, COKpAIleHUs
OnopazHoobpaszusi.

®opmMynupoBaTh COOCTBEHHYIO MO3UIUIO 110
OTHOLICHUIO K I‘JIOGaJIbeIM " pCruoHaJIbHbIM

bubnunoreka LIOK
https://m.edso0.ru/863ebd16




HKOJIOTHYECKUM IpoliieMaM, apryMEeHTHUPOBATh CBOIO
TOYKY 3pPECHHUS.

Ha3piBaTh NpHUYMHBI OSIBICHUS IPUPOAOOXPAHHON
JTUKH, PACKpbIBaTh 3HAYEHUE IIporpecca s
IIPEOJ0ICHHS DKOJOTHYECKOIO KPU3HCa.

32

CocymiecTBoBaHuE
[IPUPOABI U
YeoBeueCTBa

PackpbIBaTh cozepkaHle TEPMUHOB U TIOHSATHIH:
paloHaIbHOE IPUPOION0Ib30BAHUE, YCTONUUBOE
pa3BUTHE, KOIBOIIOLUSA. XapaKTepU30BaTh
paloHaIbHOE UCTIOIb30BaHUE PUPOHBIX PECYPCOB;
OCHOBHBIE T0JIOKEHMSI KOHLIETIIIUN YCTOMYNBOTO
pa3BUTHSL.

bubmuoreka [IOK
https://m.edsoo.ru/863ebale
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PesepBHBIi ypOK.
O000111eHIE TEMBI
«CoobmiecTBa u
JKOJIOTHYECKHE
CHCTEMBI»

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME
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